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Chapter 1
Exchange Organizations: Thoughts 
and Reflections

Reto Francioni

The stock market’s animal spirits are symbolized by the striking bronze sculpture of 
an oversized bull installed in 1989, deep in the heart of New York’s Financial 
District in downtown Manhattan. It is a charging bull, the work of artist Arturo Di 
Modica. The bull speaks of pure force, unfettered optimism, and aggressive dyna-
mism. And it is quintessentially American, as well as being a grand celebration of 
Wall Street.

On Frankfurt’s Exchange Square, known as Börsenplatz, right in the city center, 
there is another big sculpture of a bull. It was installed a year earlier, in 1988, oppo-
site the modernized trading floor and venerable headquarters of Europe’s most 
important regulated market. But this bull, designed by Reinhard Dachlauer, is not 
raging as fiercely as its American cousin. Actually, it has a rather dignified look 
that might be considered a little static by American standards. But there is an ele-
mental force of nature in this wonderful creature. More importantly, next to this 
bull, there is Dachlauer’s bear, symbolizing the more cautious and more risk-averse 
phases in trading.

I believe that these sculptures that are on opposite sides of the Atlantic epitomize 
significant differences between two distinct capital market philosophies and two 
versions of a liberal social and economic order—the US model being more free- 
wheeling than the European model. In Continental Europe, this can be seen in those 
cultures that have matured over hundreds of years around the great trading routes 
along the river Rhine. A strong vibrant economy has developed here, based on engi-
neering skills, an ethos of professionalism, and an intensive exchange of ideas.

In this light, investments in the real economy are long-term in nature. And they tend 
to flourish in a culture which rewards careful planning rather than taking an haphazard 
approach to economic development. In such an environment, capital markets tend to 

R. Francioni (*) 
Wirtschaftswissenschaftliche Fakultät, University of Basel, Peter Merian-Weg 6,  
Basel, 4002 Switzerland
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play a service role vis-à-vis the real economy. In contrast,  Anglo- Saxon capitalism—
the model in America—has traditionally been more aggressive in its approach to the 
capital markets and the real economy. I mean this in a positive sense: it is more open 
to competition, more skeptical about regulation, and more willing to take risks.

Still, I believe that these two varieties of capitalism are not entirely contradictory. 
They will perhaps always coexist: euphoria is undoubtedly part of all capital market- 
driven developments. But risk must be kept in perspective. If forgotten, sooner or 
later it will come back to cause mischief—in the form of a crisis. Therefore, positive 
sentiment on markets, the famed “animal spirit” that economist John Maynard 
Keynes among others thought so highly of, the spirit of Joseph Schumpeter’s fabu-
lous entrepreneurs whom the Chicago economist of Austrian birth termed “creative 
destroyers,” is an essential driving force in any liberal society. But it needs to be 
held in check by a healthy and managed dose of risk consciousness. Different eco-
nomic cultures find different ways of balancing these two aspects of markets, one 
emphasizing entrepreneurship, and the other emphasizing risk management. But 
they never completely ignore each other, at least not over prolonged periods.

Here’s another way of looking at the balance between risk management and 
entrepreneurship—analyzing the relationship between risk and return. The first 
question: What is the nature of the risk? Secondly, how does risk change in relation 
to the time period being looked at? And thirdly, investors need to ask themselves if 
the expected return of their engagement is still sufficient when weighted by the risk 
inherent in it. No monolithic textbook answer can be devoted to this question, 
because it depends on individual risk propensities. However, as a general rule, mar-
kets work efficiently only if the principle of equivalence holds that the risk inherent 
in certain assets cannot be passed on from one investor to another without the first 
being held accountable. Risk and return are, therefore, tied together.

Striking the right balance between risk and return—and, by extension, between 
risk management and the entrepreneurial spirit—is exactly what exchange organiza-
tions do. Therefore, exchange organizations have a place in both types of market 
economies. Their rules and regulations, corporate governance, and range of products 
and services are not arcane topics for financial engineers, or “quants.” They reflect 
fundamental decisions about the way we conduct our economic lives and, by impli-
cation, how we organize our societies. Exchange organizations support those societ-
ies in utilizing the raw energy of market forces in an orderly way—by channeling 
capital with its pure, unfulfilled potential—into the concrete forms of real invest-
ments. How the exchanges are accomplishing this process is the topic of this book.

So what is the actual output of exchange organizations? What do they produce 
that can be favorably compared with machines built by engineering firms, cars con-
structed by the automobile industry, or software programmed by IT companies?

Firstly, exchange organizations produce information—information in the form of 
prices, information about levels of risk and opportunity, about scarcity and abun-
dance in the real economy. This is commonly referred to as an exchange’s price 
discovery function. Price discovery is essential for facilitating free trade in an orderly, 
well-regulated environment. Exchange organizations are like lighthouses for the real 
economy, offering direction, and doing so without force. Exchange organizations 

R. Francioni
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thus put into practice Friedrich August von Hayek’s classic argument for market-
driven resource allocation over central planning.

An important function implied by price discovery is the valuation of listed 
companies. The price of a listed company’s shares, multiplied by the number of 
shares outstanding, equals the market capitalization of the company. That’s an 
important measure of a company’s economic present value, including its future 
prospects, as well as its cost of capital. As a consequence, exchange organizations 
provide a permanent interface between financial markets and the real economy.

Secondly, exchange organizations build, maintain, and grow liquidity pools. 
Liquidity means, roughly speaking, the immediate availability of assets to be traded 
against each other, or to be used to facilitate trading. Therefore, liquidity pools are key 
for all parts of the value chain: in trading, liquidity is essential for efficient price dis-
covery. But similarly so in clearing and custody, liquidity translates into the efficient 
use of collateral, and ultimately, better risk management at the lowest possible cost.

Thirdly, by formulating rules for equal treatment, especially market access, and 
by providing transparency for market participants, exchange organizations make 
sure that risk takers making investment decisions are also responsible for their con-
sequences. These consequences may be a loss attributable to risk, or a reward for 
having spotted a fundamental opportunity before others. Apart from rules and regu-
lations, transparency is essential for achieving this aim. Transparency refers not 
only to market prices, but also to the whole central limit order book, which contains 
buy and sell orders not yet executed. It also refers to essential information on market 
spreads, depth, and breadth—three important indicators for liquidity.

To that end, exchange organizations ensure that the real economy has access 
to the financial resources it needs. These resources enable an economy to invest, 
so it can develop new products and services and, in turn, create employment. 
For me, managing an exchange organization has never been an end in itself. It 
has always filled me with pride being able to help make the real economy work 
better, and to find new ways of achieving this by building gateways to the 
capital markets.

Risk (and its management) is an essential part of today’s diversified exchange 
organizations.1 It is because of their commitment not only to efficient markets and 
investor protection, but also to an equivalence of risk and responsibility, that 
exchange organizations worldwide operate regulated markets for an increasing 
range of asset classes. Moreover, they operate clearing houses, settlement and 
liquidity management engines, market data providers, as well as (last but not at all 
least) IT companies.2

1 I emphasized this already before the onset of the financial crisis; see [2]: “As positive as the gen-
eral development may be from an investor’s point of view, it also contains risks in terms of sys-
temic stability. […] One of the central functions of an exchange organisation—apart from capital 
allocation, liquidity creation and company valuation—is risk transformation. This refers to a broad 
range of risks […]: 1. market risks, 2. counterparty risks, 3. operational and transfer risks” (p. 20; 
own translation from German original).
2 See, e.g., the interview by Fortune magazine with Robert Greifeld, CEO of Nasdaq OMX, 3 
September 2014 (Nasdaq CEO: We have to confront brutal reality). Its introduction sums up 
Nasdaq’s development towards horizontal and vertical diversification under his leadership: “When 
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The evolution of exchanges into integrated financial service providers can 
perhaps be summed up by three claims, each representative of three different stages 
of development of exchange organizations in general: “Just another company,” “Not 
just another company,” and “Another company.”

1.1  Just Another Company

“Just another company” is what a former European exchange leader called exchange 
organizations right in the middle of the “irrational exuberance”3 of the 1990s and 
early 2000s.4 The phrase, “Just another company,” certainly had a rational meaning: 
The 1990s saw the completion of the first electronic revolution5 in the world of 
exchange trading.6 Electronic order-driven markets, allowing remote access and 
automatic price discovery at unprecedented levels of transparency, rapidly replaced 
the old system of intermediation on trading floors. There was the famous “battle for 
the Bund,” the interest rate derivative based on German Government bonds. This 
battle took place between an exchange of the old type, London-based Liffe, and 
Deutsche Terminbörse (DTB), the predecessor of what is now Eurex as the propo-
nent of modern, electronic trading. Eurex won because of its technological edge. 
Apart from bringing about a massive increase in market efficiency, it enabled Eurex 
to directly connect American traders. Between 1997 and 1999, Eurex’s market share 
increased from 30 % to nearly 100 %.7 Eurex is, of course, only one example of 
many. The pioneer was Nasdaq, with its electronic quotation system dating back to 
1971.8 And in 1977, the Toronto Stock Exchange pioneered electronic trading 
among national stock exchanges.9 Electronic trading also had enormous conse-
quences for the governance of exchanges—a case of superstructures changing as a 
result of developments at the economic base: The old systems—exchange participa-
tion limited to a presence on the trading floor—became obsolete. Trading and 
exchange ownership could now be separated. By the early 2000s, this paved the way 
for exchange organizations becoming publicly listed entities, and, in turn, entering 

Robert Greifeld, 57, became Nasdaq’s chief in 2003, it ran one equity market in the U.S. Today, it 
owns and operates 26 markets globally for trading stocks, bonds, derivatives, and commodities; its 
technology runs 70 markets on six continents.”
3 See [8].
4 For the narrative justifying the thinking behind this, see [4].
5 Strategically, IT along the whole value chain means faster, cheaper, and better performing sys-
tems; the game of economies of scale, with a base of fixed cost; international/global reach; more 
transparent trading, and better surveillance; increasing consolidation pressure; and that liquidity 
pools can be built faster and at lower cost, but they are much more vulnerable.
6 See [6, 7].
7 See [3].
8 See ([6], 52f).
9 See ([6], 84ff).
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a new dimension in leverage for global geographic expansion, and vertical and 
horizontal integration and consolidation. First, that occurred within one economy, 
then within one time zone, and later on a global scale. In a way, the bulk of exchange 
organizations had, in fact, become “just another company.”

1.2  Not Just Another Company

Starting around 2005, another paradigm shift took place in exchange strategies. This 
change partly anticipated, and was then strongly accelerated, by the global political 
response to the financial crisis of 2007ff. This response is nothing less than a U-turn 
in the policy approach to the financial sector: from deregulation to reregulation. 
When embedded in diversified exchange organizations, regulated markets are a sig-
nificant part of the solution by policy makers and market practitioners worldwide. 
This is because, at its core, central counterparty clearing has been identified as hav-
ing the potential to substantially change and control the risk structure of the entire 
value chain, including the OTC markets. And, thereby, central counterparty clearing 
can strengthen the systemic stability of capital markets. This change and concentra-
tion of risk management for each and every market by a clearing house leads me to 
the central thesis of this chapter, and of the entire book: in the new order of capital 
markets, the diversified exchange organizations will be able to provide solutions to 
the new challenges, as the far-reaching response for overcoming the endemic insta-
bility of the old deregulated world. What is more: these permanent risk management 
solutions are useful for regulators, banks, and the real economy. In this sense, each 
exchange organization is “not another company.” By being a neutral arbiter of con-
flicting interests, it is different from other companies, banks included. And each 
exchange organization is differentiated by creating and organizing capital market 
infrastructure where safe and orderly trading is possible, and the equivalence of risk 
and responsibility is reestablished.

It seems quite clear that the increasingly deregulated and highly leveraged mar-
kets in the years before the crisis of 2007ff did not perform as efficiently as some 
economic theorists had once believed. But does this mean that we should abandon, 
as some proponents of behavioral finance seem to suggest, the idea of markets as 
instruments of rational decision making altogether? Definitely not!

What we need is a form of regulation that encourages rational decision making, 
keeping a close watch on risk and return on the one hand, and investor and system 
protection on the other hand. Freedom and regulation do not need to be at odds with 
each other. Regulation that is both efficient and effective provides the framework for 
competition that is free insofar as no participant enjoys an unfair advantage over any 
other participant. This may indeed sound idealistic. And, in reality, we probably 
need to confine ourselves to approaching this ideal in the best possible way, without 
ever reaching it. We will continue to strive for a permanent optimization of regula-
tion, in quality and in quantity. This means that we must stop seeing regulation and 
free markets as a contradiction. Not to put too fine a point on it: Only regulated 

1 Exchange Organizations: Thoughts and Reflections
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markets are free markets—with the important proviso, however, that regulation 
needs to refrain from intervention in the free interplay of supply and demand. 
Regulation must neither interfere with price discovery nor predetermine market out-
comes. But it needs to define the rules for fair price discovery and capital allocation. 
Unregulated markets, on the other hand, are free only for those who have privileged 
access to either information, capital, or manpower—or to all three combined.

This argument has one important implication: There must never be a market for 
regulated markets themselves. The legal system of a liberal society rests on cultural 
or even—as Immanuel Kant would argue—on a priori rational principles it cannot 
guarantee by itself. Similarly, the principles underlying the economic system of a 
liberal society—rest on legal and cultural foundations that do not just emerge spon-
taneously from the interaction of self-interested individuals in a Hobbesian state of 
war.10 These principles include equality of market access and information (espe-
cially full availability of price-sensitive information), absence of market manipula-
tion, freedom from distortion by the abuse of quasi-monopoly power, or undue 
government intervention. These same principles need to be held alive in public 
debate. They need to be secured by a market-friendly legal system, and imple-
mented by institutions committed to organizing markets following these principles 
by their legal setup and business model, in other words by exchange organizations.

This does not mean that these exchange organizations should be completely 
exempted from competition. A bout of competition between globally operating 
exchange organizations, as well as supervised competition with other less regu-
lated platforms, is useful in fuelling the “animal spirits” and sensitivity to cus-
tomer needs. But it must be noted that opening up “dark pools” in the well-lit 
world of the market will be self-destructive, as the crisis of 2007ff should have 
abundantly demonstrated.

Simply put, the new order calls for a rediscovery of the virtues of adequate mar-
ket regulation. Mind you, it should support a free market—regulation does not mean 
bureaucratic excess. The problem is the wrong regulation, or overregulation, not in 
regulation itself. Let me explain. Regulation means fairness, transparency, and equal 
opportunities for all, competitors included. This rediscovery should be welcomed—
at the same time as maintaining a strict limit on its potential costs. The rediscovered 
virtues underlying adequate regulation include:

10 The Penguin Dictionary of Philosophy ([5], 2nd edition, pp. 278–279): “In pursuing felicity as 
they see it, people naturally exercise the right—‘the right of nature’, Hobbes call it—of judging for 
themselves how best to get what they want. Problems arise when individuals want the same thing, 
or when greedy or vainglorious individuals—they need only be a minority—act in character and 
want more goods or esteem than their neighbours. In all of these cases, commonplace in the nature 
of things, people are anti-social. They come into conflict. The conflict need not manifest itself in 
outright fighting, but there is always a danger that it will. Indeed, the right of nature entitles people 
to use violence in pursuit of their aims if they judge it to be appropriate. Even extreme violence 
may be justified by the right of nature. In this way the state of nature can amount to a state of war, 
and indeed is likely to. Either violence will be resorted to gratuitously by the greedy and vainglori-
ous; or it will be resorted to reluctantly and reasonably by moderates intent on protecting their lives 
and goods from those who are immoderate.”
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• Safety and individual responsibility for risk taking
• Integrity and the avoidance of excessive exposures
• Efficiency and transparency, brought about by a simplified market structure
• Last but not least, a new emphasis on burden sharing: participation of the finan-

cial industry in the costs imposed by a crisis on government and, ultimately, tax 
payers

Two overriding principles, however, remain indissoluble: investor protection and 
system protection. In other words, fair and equal treatment of each market partici-
pant, as well as rules, regulations, and technologies that guarantee systemic stabil-
ity, is an enduring principle.11 It is not a coincidence that they are also at the core of 
exchange organizations’ objective.

The new emphasis on the values of safety, responsibility, integrity, efficiency, 
transparency, and burden sharing has led to a number of new regulatory initiatives. 
What is remarkable is that they harken back to a truly global initiative: The G20 
Pittsburgh Summit of 2009 (the gathering of leading economic powers worldwide) 
argued for clear standards for transparency and risk management of the world’s 
financial markets. Global imbalances are perhaps inevitable in implementing these 
measures in a world still divided by economic, political, and cultural divergences.

1.3  Another Company

The new global Basel III capital requirements from 2013, the passing of the 
European Market Infrastructure Regulation EMIR in 2012, and the US Dodd–Frank 
Wall Street Reform and Consumer Protection Act in 2010 opened a new era of regu-
latory change aimed at re-embedding the financial sector more firmly into society. 
While it took further time to pass the implementation measures to apply the new 
regulations to market reality,12 new needs were also created for exchange organiza-
tions to find answers for market participants in the areas of liquidity, capital effi-
ciency, and collateral management.13

Apart from the promise of greater systemic stability and better investor protec-
tion, the new regulations led to new burdens for market participants. That was espe-
cially so in the higher capital requirements to deleverage their balance sheets. As a 
consequence, new customer needs have materialized from an exchange organiza-
tion’s perspective: liquidity has become an even more pressing issue than before. 
More capital efficiency has become important in the drive to squeeze more liquidity 

11 Referring to both IT and market stability.
12 The sheer scale of the Dodd-Frank Act is as impressive as it is severe in its impact on the market: 
The 900 pages of the Act itself are complemented by further 9000 pages of implementation mea-
sures. By way of comparison, the user manual for the space shuttle only has 1200 pages.
13 For example, the Dodd-Frank Act (http://www.gpo.gov/fdsys/pkg/PLAW-111publ203), Basel 
III (www.bis.org/bcbs/basel3.htm), or the EU Capital Requirements Directive IV (ec.europa.eu/
finance/bank/regcapital/legislation-in-force).
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out of limited asset pools. This enhanced efficiency also makes it easier to fulfill new 
requirements in the realm of collateralization. An exchange organization, understood 
as “another company,” needs to offer answers to these new needs in the emerging 
new capital market order.

Exchange organizations must accomplish three things to adjust and to assist cap-
ital market participants in responding to this new order: First, they must diversify 
their business models, in the process appreciably lowering their exposure to now 
mature products and services with intensive competition, while expanding into 
higher growth areas, such as innovative derivatives based, e.g., on dividend pay-
ments or volatility.

Second, exchange organizations should add elements that give them (and 
both their users and their owners) more stability during periods of adverse mar-
ket conditions. For instance, this could be provided by central counterparty 
clearing and liquidity management services. Third, exchange organizations 
should exploit their in-house know-how in relation to IT and, most important, 
assess the impact of digitalization14 on the entire value chain strategy for the 
business model of the future.

The future business model of exchange organizations and even the whole finan-
cial industry will be heavily affected by the evolving fintech (financial technology) 
industry.15 The fast growing fintech start-up scene is mainly driven by regulatory 
encouragement and changing customer needs, but increasingly also by competition. 
It will affect the whole value chain of securities business—in part and as a whole—
which means investment management, trading, information, and risk management 
and administration. In the trading area it will digitalize stock, bond, and derivative 
trading features. And with respect to information, access, and handling, fintech will 
be key in connecting the owner of the order flows—buyers and sellers—indirectly 
or directly. This impact also includes analytics and management of big data, col-
lateral and portfolio management, ex post trading decisions, performance steering 
and measures, FX retail and institutional trading, and payment systems. Fintech will 
also underpin and challenge the strategic role of data with respect to customers and 
markets. That is why fintech has a high potential of innovation AND disruptiveness: 
the extent and the magnitude are open. Fintech will challenge the role of any inter-
mediary function within not only the value chain of exchange organizations but also 
their customers. And it will therefore shape business models, long-term structure of 
the industry, regulation, and customer behaviors.

14 Digitalization refers not only to the use of IT systems to organize markets, but has even wider 
implications for the economy as a whole. It has the potential to destroy and redefine value chains 
from scratch. Under labels such as “Industry 4.0” in Germany, digitalization will further enhance 
the role of IT by automating decisions about production, marketing, and distribution to an extent 
unknown before. In exchange trading, the use of algorithms for automating trading decisions has 
to some extent anticipated this development. Of course, this also means that IT-driven processes 
might become more vulnerable to manipulation or to organized cyber criminality. In response, risk 
management processes need to be supplemented by IT security plans.
15 For details see WEF Report on the future of financial markets: http://reports.weforum.org/
future-of-financial-services-2015/.
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Regarding IT in general, the key players of today should evaluate in detail if, 
where, and how they have to adapt and implement the new paradigms: For exchange 
organizations “blockchain” could play a crucial role, because blockchain technol-
ogy 16 is based on a distributed peer-to-peer network. This allows for a certification 
of ownership and clearing of transactions without a central repository or the interac-
tion of a central administrator: users can interact directly without any intermediary. 
Each transaction between members of the network is verified and validated directly 
to guarantee a valid transaction between two individual accounts and to avoid the 
risk of double spending or counting.

Diversified exchange organizations are particularly well qualified to support both 
regulators and customers in implementing and adapting to the “new order.”

Diversification has two dimensions: On a horizontal level, it means, first, adding 
new asset classes to existing offers, and, second, expanding geographically. On a 
vertical level, it means, first, building integrated value chains; second, making the 
elements of these chains interact; third, developing new and innovative products and 
services from this interaction; and fourth (especially in the light of digitalization), 
adding customized and tailor-made products and services.

Therefore, exchange organizations need to morph into comprehensive financial 
infrastructure providers, genuinely becoming “other” companies. The most impor-
tant of these are liquidity hubs offered by post-trade service providers, and clearing 
services for OTC derivatives. These two are closely interlinked: OTC clearing is a 
response to the need for collateralization that improves the systemic stability of 
markets. It is liquidity management that provides answers to the need for an effi-
cient use of this collateral to make the pressure on scarce capital resources manage-
able both for banks and, even more importantly, for the real economy served by the 
financial sector.

1.4  Making Risk Management Work: OTC Derivative 
Clearing

According to the Bank for International Settlements, by the end of 2013, the volume 
of OTC derivatives markets, measured in notional amounts outstanding, amounted 
to more than US$700 trillion.17 So far, the percentage traded on derivatives 

16 Blockchain is a database with the following attributes:

• Modular and distributed with a network of communicating nodes, providing a distributed and 
public ledger accessible to whom it may concern.

• Transactions are stored and verified on every node of the network and each copy contains the 
full history of all transactions.

• Consisting of blocks that are added in chronological order, building the chain. Each block 
contains a certain number of transactions and is inscribed with an automatically generated 
check number.

17 http://www.bis.org/statistics/derstats.htm.
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exchanges and cleared via CCPs is very small in overall trading. This means that, 
up to the present day, a huge amount of extremely complex financial instruments 
that support highly leveraged trading strategies is totally unregulated and unsuper-
vised. The time has come to change this, segment by segment. And the first steps 
towards that change have already been taken, at least in the USA, with the imple-
mentation of the Dodd-Frank Act. Europe, in contrast, is still catching up, with an 
ominously sounding regulation called EMIR, short for European Market 
Infrastructure Regulation.

The burdens on banks because of new capital rules are significant: According to 
estimates by the Basel Committee on Banking Supervision as of April 2012, banks 
worldwide are facing an aggregate shortfall of stable funding of €2.8 trillion—
approximately US$3.7 trillion—in fulfilling the additional liquidity requirements of 
Basel III. In addition, the new clearing obligations, although improving systemic 
stability, pose new challenges to the liquidity management of banks. Therefore, 
there is an urgent need for financial infrastructure providers to assist banks in man-
aging these resources efficiently.

CCP clearing deals with the three chief causes of the financial crisis: the decou-
pling of risk assumption and responsibility; the insufficient collateralization, espe-
cially in OTC derivatives trading; and the complexity caused by the interconnectedness 
of market participants.18 CCPs do not take risk themselves; they manage risk on 
behalf of their members as they:

• Calculate the risk of each open position, ideally in real time, and thus make risk 
transparent.

• Produce the equivalence of risk and responsibility by collecting collateral in the 
form of margins.

• Build additional lines of defense by charging initial margins.
• Have a strong incentive to manage risk carefully because they also inject sub-

stantial amounts into the reserves accumulated (in case of an emergency) from 
their own resources.

These are the measures they take to tackle the first two causes of instability 
which led to the 2007 crisis. They also substantially mitigate the potential domino 
effects resulting from interconnectedness: clearing also includes “novation”—the 
legal stepping between each trade. This enables multilateral netting and vastly 
reduces the number of transactions which need to be cleared.

All in all, clearing makes markets more efficient and more stable. In the final 
analysis, this creates massive net benefits for the broad economy, although it also 
increases the pressure on scarce collateral. In this way, it adds to the demands on 
banks by regulatory reforms that insist on increased capital requirements—the other 
important way of better managing systemic risk in the future.

18 For this and the following, cf. [1]. Deutsche Börse’s successful General Collateral (GC) Pooling 
service for the interbank market, which also includes the Eurex central counterparty, sets an exam-
ple that CCP services can be extended beyond securities and derivatives trading; see http://www.
eurexrepo.com/repo-en/markets/gc-pooling-market.
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1.5  Making Risk Transparent and Affordable: Global 
Liquidity Management

Banks and insurance need to deal with the greater capital requirements introduced 
by Basel III and Solvency II, respectively. That’s on top of the additional require-
ments on collateralization in derivatives trading, a combination that creates massive 
pressure on the liquidity of the financial sector at large. And, by implication, it leads 
to a massive shortfall for the real economy. Collateral cannot be created out of thin 
air. It is a scarce resource. Therefore, the only solution for managing this shortfall is 
the more efficient use of this resource.

Once again, well-diversified exchange organizations have in recent years devel-
oped new products and services that, in facing this new challenge, help not only banks 
and brokers, but also buy-side firms such as insurance companies and even the real 
economy. The solution is access to a broad diversity of assets, processing management 
across the full value chain, and doing so with a global reach available to customers.

The post-trade business, traditionally operated by organizations working inde-
pendently of securities exchanges, diligently processing myriads of transactions, has 
gained substantial importance in recent years. Being less affected by the business 
cycle than trading and clearing, it can provide stable earnings to exchange organiza-
tions. Also, because of the operational safety it provides and the high level of confi-
dence it creates, it helps build stable bridges and unbreakable vaults in the labyrinthine 
networks of trading on regulated markets and other venues. But the main reason for 
the ascent of the post-trade business is the increasing demand for collateral, which 
can be turned into liquidity as the need arises. Collateral and liquidity management 
has became, next to trading and clearing solutions, the third pillar for exchange 
organizations seeking to provide stability and transparency to the financial sector.

Exchange organizations are champions of intelligent markets. However, such 
markets will stand the test of time only if the freedom they offer is wisely regulated. 
In today’s world, the solutions for such wisely regulated freedom are increasingly 
shifting from trading (the focus of the last century) to clearing and post-trading 
facilities. This is why regulated markets with a diversified value chain are best able 
to fulfill the demands of today. They can do this for their owners, customers, the real 
economy, and society at large. The order of the day must therefore be to unleash 
technological innovation and entrepreneurial zest in strengthening and extending 
such markets—in a spirit of fairness and trust.

In farming, bulls (not of the iconic kind in New York and Frankfurt!) are required 
to perpetuate fertile livestock. However, a farmer who would knowingly let a bull 
rage at random would be considered foolish—and rightly so. His livestock business 
would soon collapse. Bulls take risks all too easily, and the idea of personal respon-
sibility is alien to them. It is the farmers caring for them who need to act responsi-
bly. In today’s world of electronic business, we are all still in the debt of the early 
farmers who formed the first societies, having to face the most elementary risks that 
threatened their very survival. Being challenged today in this way, and enduring the 
most elementary risks by acting together with dignity, is a superb school for one’s 
own character. It teaches an excellent lesson—to act responsibly.

1 Exchange Organizations: Thoughts and Reflections
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Chapter 2
An Exchange and Its Value Chain

Reto Francioni

2.1  Introduction

This book covers price discovery1 at stock exchanges with reference to both 
the primary and the secondary market. Markets are constructed as liquidity 
pools and, therefore, the main task of a stock exchange is twofold:

 1. Build, maintain, and grow liquidity pools in each listed stock: The fight for 
liquidity!

 2. Enable fair and adequate price discovery in every listed stock during the entire 
trading time (Fig. 2.1).

This is facilitated by:

• Customer-oriented market structures
• Fair rules and regulations
• Market-oriented operations of the exchange
• Highly competitive technology
• Effective surveillance
• Efficient fit into the value chain, which covers clearing, settlement, and cus-

tody; the customer interface; exchange members; brokers and dealers

Price discovery is a key function of the market structure, and it requires a tailor- 
made, customized solution for each product class to attract as much liquidity as 
possible (Fig. 2.2).

The value chain of a stock exchange has many elements:

1 Cf. Glossary, which is an integral part of this book: every term and every abbreviation in bold are 
explained in the glossary.
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 1. Product creators are called issuers. An issuer sells all the shares or at least a 
certain percentage of the share capital (depending on the listing rules of a stock 
exchange) to private investors through a public offer, a so-called initial public 
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offering (IPO). By placing stocks in the primary market at/through a specific 
stock exchange, they are listed and therefore are ready to be traded at the stock 
exchange in the so-called secondary market.

 2. The flow and order creators: These include intermediaries, if they trade from 
their own account (sell-side or principal dealer); institutional investors (called 
the buy side) like hedge funds, insurance companies, or retail investors; and pri-
vate persons buying and selling stocks.

 3. The order routers: These are all stock exchange members, called intermediaries, 
who are acting as brokers.

 4. The trading venue or the stock exchange where the central order book is moni-
tored and the price discovery takes place.

 5. The clearing house/central counterparty (CCP): The CCP mitigates counterparty 
and market risk, reducing costs through netting.

 6. The settlement organization/central securities depository (CSD): The CSD 
ensures the delivery and payment of an executed order that is hedged in time, 
quantity (size), and quality.

 7. The custody organization: Covering the administration and safekeeping of 
stocks.

 8. The money transfer system: Facilitating the post-clearing money flow.

A buy or sell order starts with an investor before it has to be handled by an 
intermediary and routed to the exchange where the price discovery and therefore 
the actual trade take place.2 The trade is then routed to the clearing house, where 
counterparty and market risks are mitigated, and the netting of trades takes 
place. Eventually, the execution of a trade is finalized and confirmed through the 
settlement organization. The settlement (delivery vs. payment: DvP) includes 
custody processes that ensure the delivery of a security, and the payment system, 
covering the money flow.

This process, which starts with the initial order and ends with the confirmation of 
the trade to the investor who bought or sold the respective stock, is called the value 
chain.

Traditionally, the trading side includes the clearing part, which is why settle-
ment is often called the post-trade part of the value chain. But since trading and 
clearing are different organizations (in legal, regulatory, and surveillance terms) 
and have different functions, they are treated separately from each other. 
Therefore, everything following clearing in the value chain is defined as post-
clearing, while at the same time everything following trading in the value chain 
is defined as the term post-trading.

2 A trade takes place when a buy order and a sell order of the same stock are matched and executed, 
identically in price, time, size, and place.
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2.2  The Exchange: Link to the Real Economy 
Through Investments

2.2.1  Primary and Secondary Market

A stock exchange is the primary liquidity pool in a stock, when its price discovery 
takes place (Fig. 2.3). Trading and price discovery on a stock exchange is called 
a secondary market since securities/stocks are already issued. Therefore, price 
discovery takes place with a given quantity of shares (namely free float), and it 
leads to changing prices per share based on the relative selling and buying pres-
sures of investors. It is a neutral, regulated, and fully transparent marketplace for 
stocks:

• Neutral, because there is no conflict of interest, and equal treatment of the mem-
bers and issuers is secured.

• Regulated, because there are laws and other regulatory acts that define how to 
run a stock exchange, how to handle listing and trading, and how to protect inves-
tors and the system as a whole. To enforce rules and regulations, a market super-
visory authority is tracking the price discovery at the exchange itself (this is 
called market surveillance) as well as outside of the exchange on a national level. 
For instance, in the USA this is the Securities and Exchanges Commission 
(SEC), in the UK it is the Financial Conduct Authority (FCA),3 in Singapore it is 

3 The Financial Conduct Authority (FCA) was formed in 2013 as one of the succeeding agencies of 
the Financial Services Authority (FSA) in the UK. It is a quasi-governmental agency that regulates 

Exchange:
Price

Discovery
(Rules)

Investors

Issuers

Investors 
(buy)

Investors 
(sell) Secondary Market

Primary Market

Regulators

Intermediaries
Competitors
(Dark Pools,
ATS‘s, MTF‘s)

Customers

Fig. 2.3 What is an exchange?

R. Francioni



19

the Monetary Authority of Singapore (MAS), in Germany it is the Federal 
Financial Supervisory Authority (BaFin), and in France it is the Autorité des 
marchés financiers (AMF).

• Transparent, because there is an open, centralized order book for market orders 
(COB) and/or limit orders (CLOB). Market participants and—time-delayed—
investors are offered an insight view of, and information about, orders in the 
book for every traded stock: You see what you get and you get what you see.

Neutrality, regulation, and transparency are essential basics for the market 
integrity of an exchange. Market integrity will eventually lead to trust in a mar-
ket and a financial system: The higher the market integrity, the higher the trust. 
Market integrity is a key asset of an exchange and of the financial value of an 
economy, because there is, and there has to be, a close interrelationship between 
a capital market and its corresponding real economy. In essence, a capital market 
has to serve the real economy and not vice versa. In this respect, a stock exchange 
and its value chain are the link between capital markets and the real economy. 
Similarly, for cleared OTC products, the clearing house is another link to the real 
economy.

Differentiated from the secondary market, where price discovery takes place via 
the matching of investors’ buy and sell orders, is the primary market. By means of 
an IPO and as a result of a stringently structured listing procedure, the issuer pub-
licly offers all or parts of its shares to investors. Hence, the primary market is a 
syndication-supported placement of new shares at an exchange to public investors 
by issuing companies. If a company offers all of its shares, the free float of the listed 
company is 100 %. Depending on the listing segment, the free float should be at 
least 20 %. In both the primary and the secondary market, capital allocation takes 
place, thereby linking capital markets to the real economy. Due to this fact, price 
discovery is a process for both markets.

In the primary market the issuing price has to be discovered in an auction-like 
procedure. Then, as a link to (and already part of the secondary market) the first 
price has to be fixed at the exchange (also by means of an auction-like procedure). 
Following this, the secondary market is established and price discovery takes place 
in the CLOB. It does so in order-driven markets, either through periodic auctions or 
continuous trading (Fig. 2.4).

Trading in the secondary market can be carried out using different platforms:

 1. On-exchange trading describes the traditional form of trading by means of a 
regulated exchange organization. Benefits of this trading form include 
supervised rules and regulations that guarantee system and investor protec-
tion, as well as transparent processes of price discovery within a central 
order book.

retail and wholesale financial service provider. The second agency formed is the Prudential 
Regulation Authority (PRA). As part of the Bank of England it oversees the regulation and supervi-
sion of banks, investment firms, etc.
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 2. Off-exchange or OTC trading describes direct and relatively unregulated trading 
between two dealers by means of electronic trading systems. Since there is no 
neutral and supervised mediator between buyer and seller, and because order 
books are usually not accessible, no regulated price discovery takes place and 
transparency is limited. This form of trading bears considerably more risk than 
on-exchange trading.

The OTC market compared with regulated markets may be generally 
characterized by:

• Fragmented liquidity
• Inaccurate price discovery and negotiation
• Limited transparency and acceptability
• Operational inefficiency
• Expensive and slow transactions

 (3) Multilateral trading facilities (MTF, EU)/alternative trading systems 
(ATS, USA) are non-exchange trading venues with electronic systems that 
are operated either by an exchange organization or other market operator. 
Investment services are provided by bringing together third-party buying 
and selling interests in the system under nondiscretionary rules resulting in 
contracts. Organized trading facilities (OTF, EU) is a term described by 
MiFID II4 that subsumes all trading venues that are neither a regulated mar-
ket nor an MTF. This category was introduced in order for MiFID regula-
tions to cover all investment services that bring together third-party buying 

4 MiFID is short for the European Markets in Financial Instruments Directive, in force since 2007, 
that is currently under review. The EU Commission’s proposal for a revised directive is hence 
called MiFID II.
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Price Discovery
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MTF / ATS OTF
= Price Discovery

3

1 2

Fig. 2.4 Price discovery on exchanges
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and selling interests in financial instruments in a system to form a contract 
(especially dark pools).

2.2.2  Mission: Capital allocation through price discovery

2.2.2.1  Precondition: Build, maintain, and grow liquidity pools

• Macroeconomic objective: Fair capital allocation that links the real economy to 
capital markets

Every economy has to have a high-performing and reliable capital market 
structure to facilitate growth and wealth. An exchange is an essential link 
between the real economy and the capital market, financing growth of the listed 
companies through a transparent, regulated, and neutral procedure in the pri-
mary (IPO) and in the secondary market. Exchanges and their post-trade orga-
nizations reduce the systemic risk of markets and enhance market integrity, 
largely in terms of transparency, security, and stability. The neutrality of 
exchanges is the key to supporting fair trading and equality for all market 
participants.

• Microstructure objective: Effective and efficient price discovery
• Legal objective: Investor and system protection
• Operational objective: System reliability

Reliability refers to the IT trading platform with respect to availability, 
latency, and capacity. The service availability for a trading platform is measured 
by the total online time of a round trip, with all components (trading, clearing, 
settlement) working flawlessly. All incoming orders are time-stamped at the 
interface between member and exchange, and all trades are time-stamped at 
price discovery and as they pass back from the exchange system to the member 
system. All components are usually monitored 24 h and have a backup compo-
nent that can take over within minutes. For Deutsche Börse Group IT, for exam-
ple, the service availability for customers considering all components (e.g., 
network, back-end services, and application software) is considered to be ok if 
the availability is higher or equal to 99.974 % (approximately 1 h per year with 
257 trading days).

Latency defines the time for a roundtrip of a transaction. Every transaction 
routing, storage, or execution of matched and unmatched orders is time-stamped 
along with their complete itinerary for the entire straight-through processing 
(STP). The latency for access to trading is the time measured from the technical 
interface to the member to the entrance in the COB. Host and local backbone 
latencies are measured round trip times between member interface and host. 
Latency is also measured as the time for the access of a member to the COB 
(e.g., leaving the interface still placed in the COB and ready to be matched). 
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Capacity is the ability of an IT platform to handle a specified load, a given 
percentage above the highest observed daily peak. The percentage should include 
foreseeable changes of the system load, as well as business volume estimates due 
to expected market developments (e.g., changes in rates, or due to new products 
or services).

2.2.2.2  Price Discovery

After a company (the issuer) is publically listed and admitted through an IPO in the 
primary market, the stock of this company is traded publically at the exchange in a 
central order book (COB): This is the secondary market. In the secondary market 
investors value the opportunity to participate as co-owners in value creation for a 
company. Secondary market means trading and trading means the execution of an 
investment decision. An investment decision is eventually made by the owner of the 
asset and therefore the order flows (Fig. 2.5).

Buyers and sellers meet in the central order book. The central order book may be 
transparent or closed; if the latter, this means no insight for investors or intermediar-
ies. The transparency of a COB may differ in:

• Time (data postponed for the public)
• Scope (accumulation in all or bid by bid, and ask by ask, anonymous with market 

participants)
• Segment

All buy and sell orders for a stock are collected, brought into the central order 
book, and either executed or stored in the book. The matching of the bid and ask 
sides takes place, thereby creating the execution price and the trade. The overriding 
principle is always to match as many orders as possible. There are different match-
ing procedures to get this result:

• Auctions with predefined algorithms
• Market making with predefined rules

When a market is opened, it changes its mode from opening into continuous. 
In continuous trading, orders are executed against the spread or, if no execution 
is possible, stored in the COB. A COB contains market orders and limit orders; 

BANK BANK

INVESTOR
Buyer

TRADING 
VENUE INVESTOR

Seller

Fig. 2.5 Price discovery process in the secondary market
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if it contains limit orders only it is called central limit order book (CLOB). An 
IPO or the primary market can also be viewed from a price discovery angle: The 
evaluation or fixing of the first price starts the secondary market by applying a 
special price discovery procedure.

2.2.3  Performance Criteria

The following performance criteria set the stage for liquidity creation:

• Effectivity5: High quality

 – Optimal market structure: Customized and tailor-made
 – Competitive regulation: Ockham’s razor6

• Efficiency7: Low cost

 – Information
 – Clearing
 – Transaction costs: Implicit and explicit, market impact, commissions, margin, 

fees, investor costs, clearing costs, surveillance costs

• Integrity: Trust—Protection of investors, system protection and protection of 
functionality, fair price discovery, protection against insiders, market transpar-
ency, data consistency

• Reliable surveillance
• Attractive product range: Products and markets, single and innovative 

segmentation
• Distribution power through the trading platform
• Neutrality, no conflict of interests and equal treatment
• Robust and performing technology (volume and time)

2.2.4  Home Markets

A home market is the domestic stock exchange for domestically listed compa-
nies, and it is usually the biggest single liquidity pool in this stock. German 
companies (i.e., Daimler, Deutsche Bank, Lufthansa) are listed on the main 
German exchange Frankfurter Wertpapierbörse (FWB) and traded on its principal 
trading platform XETRA.

Elements of a home market are (generally):

5 Do the right things!
6 Ockham’s razor is a principle of logical problem solving stating that out of a selection of hypoth-
eses, the simplest or the one with the least assumptions should be used to proceed.
7 Do the things right!
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• Biggest single liquidity pool in domestic stocks
• One law per subject
• One set of accounting principles
• One market authority and surveillance
• One tax regime
• Local investment community
• Local banking community
• A single STP that covers the whole value chain
• Link to domestic real economy

2.2.4.1  The Home Market Principle

Every cash market is the (world) champion in turnover and therefore in price 
discovery for its domestically listed stocks (e.g., SIX for Swiss stocks, NXT for 
French stocks, Frankfurt XETRA for German stocks). This is especially the case 
for Blue Chips (e.g., France: CAC 40, UK: FTSE 100, Germany: DAX 30, 
Switzerland: SMI).

Because the home market is the biggest liquidity pool in a domestic stock, 
everybody is trading against it as a reference market. For a stock, this is necessary, 
because the reference to the home market price is a component of the secondary 
market strategy of a (listed) company.

2.2.4.2  Reference Functions

Reference function in the EU:

• The post-MiFID situation in trading securities is coined by the fragmentation of 
market liquidity to exchanges, MTFs, dark pools, and other off-exchange trading 
venues.

• Home markets are used as a reference source for price discovery on third-party 
trading venues.

• Off-exchange vendors as well as exchange-traded retail offerings are often 
focused on limited product offerings.

• Regulatory differences allow for a wide range of trading models even in exchange 
offerings, while substantive trading surveillance is sometimes questionable.

• Flow providers (retail) are looking for incentives to control the flow of orders to 
certain places/venues; different models have been established on-exchange as 
well as off-exchange.

• Institutional flow provides the main share of sales volumes on the trading plat-
form. High liquidity, neutrality, transparency, and execution quality are principal 
reasons for the leading market position of a trading platform.

Reference functions in microstructure are for example price discovery in the pri-
mary and secondary market, price reference for indices/ETFs/mutual funds/
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structured products/futures, and options or OTC markets/trades for MTFs, dark 
pools, and other off-exchange trading venues. Details are described in course of 
Chap. 4.

2.3  Layers of an Exchange

A layer of an exchange describes the complete scope and contents of an exchange 
under a specific point of view or criteria. In this book an exchange is described from 
four different points of view, namely:

 1. Organization
 2. Technology
 3. Regulation
 4. Stakeholder

2.3.1  Organization

Every exchange has its corporate governance structure. If listed, this governance has 
to fulfill listing criteria and conditions. In addition, especially in Europe, there are 
still exchange councils regulated by public law.

In addition to its corporate structure, every exchange has an organizational mod-
ule in the following areas: market surveillance, market supervision and control, 
order and trade management, information dissemination, and master data.

2.3.2  Regulation

 1. The principle of legal empowerment: Eventually, every legal action needs an under-
lying law; for example, in the USA the legislative power lies with congress as 
derived from the US Constitution (see Article I, Section I). Penal code (Fig. 2.6).

 2. The legal principle of competence delegation: The delegation of power to a regu-
lated exchange by means of national or federal legislation (a securities or stock 
exchange law) allows the exchange to set its own rules and regulations. The law 
in question must explicitly delegate this power to establish rules. The competen-
cies must be clearly specified and covered by the delegating legislation.

 3. The principle of self-regulation: For example, in the USA, securities exchanges 
are required to register with the Securities and Exchange Commission (SEC) as 
laid out by the Exchange Act.8 The Act also lists the requirements exchanges 
must meet in order to register with the SEC, including the obligation to provide 
a set of rules that regulate the conduct of their members (for example, listing and 

8 http://www.law.cornell.edu/uscode/text/15/chapter-2B [1].
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trading procedures). The overall objective of these exchange rules is the provision 
of a fair and orderly market, as well as investor and system protection. Thus, 
exchanges, in so far as they set, supervise and enforce their own rules, so-called 
self-regulatory organizations (SRO).

 4. Application to local markets: Rules and regulations are specified by the exchange 
organization in consultation with market participants (the general assembly, 
board of directors, user groups, traders, back-office and IT staff, external experts, 
lawyers, market architects, etc.). The exchange’s draft rules may be subject to 
approval by its general assembly or board of directors and the national or federal 
securities exchange commission, or other appropriate supervisory authority (or 
authorities in the case where supranational bodies are involved). Where govern-
ment supervisory authorities are involved in the approval, they check the pro-
posal in legal, market, and technology terms and decide to either approve or 
reject. If approved, the rules and regulations are implemented within a deter-
mined period of time. If rejected, they must be amended to include, change, or 
remove provisions as required.

2.3.3  Technology

Exchange organizations are high-tech organizations that enable their members 
to participate directly in the price discovery process. IT performance and reli-
ability are a key success factor for any exchange organization worldwide. 
Essential for a fully fledged exchange platform is the concentration of liquidity 
in one single order book per product. The order book must be transparent, mar-
ket access must be decentralized, and monitoring and surveillance must be 
centralized (Fig. 2.7).
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Treaty of the EU

Treaty of the Functioning of the EU

Constiturion for the Federal Republic of Germany 
(Grundgesetz)
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Fig. 2.6 Regulatory framework of Frankfurt Stock Exchange (Frankfurter Wertpapierbörse)
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The advantages of IT in the exchange business include the following:

• IT enables the exchange to go international, to integrate the value chain vertically 
and horizontally.

• IT allows members a decentralized access to price discovery around the globe.
• IT grants transparency and an effective and efficient market surveillance.
• IT assures better member support, more user-oriented functionality, and better 

overall risk management.
• IT can allow for extended trading hours (the three time zones).
• IT offers economies of scale and scope.

The functional elements of an exchange platform include the following:

 1. The member area, where trades are generated either through a trading decision, 
an investment decision, or a decision made via a software component (e.g., 
program trading). In this area, the orders are handled by entering, deleting, 
changing, and holding orders. Also the position-keeping, basket-trading, and 
handling of conditional orders usually take place in this area. The necessary 
trading information is delivered directly from the exchange.

 2. The network ensures constant connectivity that is managed by the respective 
exchange organization, sometimes in nanoseconds (latency matters!). There are 
three fundamental types of connectivity:

 (a) Wide area networks, sometimes covering all times zones: Access points 
enable members to locally access these networks, which are usually cus-
tomized and tailor-made to fulfill the requirement of exchanges for high- 
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Fig. 2.7 Technological layer
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volume data transfer as well as low latency, reliability, transparency, 
and—most important—fairness.

 (b) The Internet is used to route orders.
 (c) A member’s co-location is installed as close as possible to the matching 

engine—this is the fastest way to be connected with price discovery.

 (3) In the back end, actual price discovery takes place, driven by the central system 
of an exchange. It is the place where trading and trade management as order 
management are conducted as well as market control and market supervision.

The main elements of a back end are the following:

 (a) Trading. Building up and maintaining the central order book is the main task. 
The trading module provides various market models, such as the order book 
and its related matching algorithms. This includes all of the functions that 
relate to the capture, processing, and execution of orders. The trading module 
also provides facilities for off-order book, bilateral trading (e.g., indications of 
interest and addressed offers), and trade and transaction reporting.

 (b) Trade management. This module covers all of the post-trade facilities provided 
by an exchange. All trades (both those matched and reported) are handled. This 
module allows enquiry; the entry, limited modification, and deletion of trades; 
trade publication; and the management of trade reversals and other post-trade 
correction facilities. This module also passes trades on to the CCP and settle-
ment organization for clearing and settlement.

 (c) Information dissemination and management. This module immediately dis-
seminates, from the exchange, all information that results from trading activity 
(recalculated indices, news, etc.) to the marketplace (members, surveillance 
personnel, data vendors, etc.). Most stock exchanges provide their own value-
added information services that complement raw market data.

 (d) Market supervision and control. This module includes monitoring and control-
ling the market on a day-to-day basis. It also provides features for handling excep-
tional situations. The main focus here is on the order book and trading activity.

 (e) Data and statistics. This module maintains data, and it ensures statistical com-
pleteness, accuracy, and consistency of all data concerning members, issuers, and 
products. It also enables the production of a wide range of reports and statistics. 
And, most importantly, because this data are disseminated to members in real 
time, they can be used for real-time risk management and programed trading.

2.3.4  Stakeholders

A stakeholder is any party with an interest in the stock exchange as part of its internal 
and external environment. On the customer side the relevant stakeholders are:
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• Issuers
• Intermediaries
• Investors

Relevant stakeholders on the regulatory side are:

• Regulators
• Administrators
• Surveillance authorities
• Legislators
• Politicians

And the relevant stakeholders on the governance side are:

• Shareholders through general assembly
• Exchange councils and other exchange-related committees

2.4  Customers of an Exchange

2.4.1  Issuers and Intermediaries

Critical success factors for market participants to trade on an exchange, and respec-
tive deliverables of the exchange operator and clearing house are as follows:

• Liquid and attractive product offerings: In the form of a diversified range of asset 
classes with a distribution network that is balanced between market makers and 
flow providers, and a competitive fee and pricing mechanism for all market 
participants.

• Reliable and high-performance IT infrastructure: Providing top performance in 
trading and networking as well as high stability, competitive service pricing, and a 
flexible architecture that also allows for short time-to-market product launches.

• Market integrity ensured by reliable rules and regulations: Covering all regular 
and extraordinary trading events—especially exchange rules mirroring interna-
tional regulatory standards that allow for trading in different time zones.

• Mitigation of counterparty risk and efficient risk management: Guaranteed by 
the CCP that manages the fulfillment of obligations between participants and 
that ensures market integrity through the highest standards in real-time risk and 
default management.

Issuers create and deliver their product (the listed stock) by conducting an 
IPO. An issuer can have various reasons for a listing:

• Strengthening its equity basis for organic projects (big strategic projects) and 
inorganic growth (mergers and acquisition)

• Getting easier access to equity through capital increases
• Realizing capital gains and/or exit possibilities for existent shareholders
• Increasing public awareness: branding, image, etc.

2 An Exchange and Its Value Chain
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In conducting an IPO, every issuer is pursuing a secondary market strategy 
centered around the stock price. This strategy may include additional elements 
like becoming part of an index or being represented in the derivatives markets. It 
may also be considered an option to get cheapest shareholder’s equity. Regarding 
the secondary market, issuers evaluate marketplaces and/or segments based on 
criteria such as:

• Fast and inexpensive execution (high liquidity, low transaction costs, prompt and 
reliable settlement)

• High trading comfort (user-oriented functionality, good governance, attractive 
product range, reknown image/brand)

• Market integrity (fair pricing and regulation, optimized transparency and public-
ity, high investor protection, strong insider security, and effective surveillance)

The intermediary, being a member of an exchange, has to permanently fulfill 
certain criteria regulated by both law (Exchange Act) and the rules and regulations 
of the exchange. The following list summarizes the criteria that are exemplary for 
the Frankfurt Stock Exchange9:

• Guarantee a reliable management with at least one management member in 
possession of the professional qualification necessary for the exchange 
business.

• Ensure the orderly settlement of transactions concluded at the exchange.
• Provide evidence of equity capital in the amount of at least 50,000 EUR (such capital 

requirement does not apply for credit institutions and financial service institutions).
• Have the necessary economic capacity to participate in an orderly manner in 

exchange trading.
• Name at least one trader admitted to trading at the exchange.
• Settle its exchange trades via a CSD and provide an accounting connection to 

either Deutsche Bundesbank or any other central bank within the EU with direct 
connection to the EU payment system TARGET2.

• Clear its exchange trades via Eurex Clearing as CCP either as a direct (general 
clearing member) or an indirect (clearing member) member.

If the intermediaries are not the owners of an exchange, the exchange is 
called demutualized. Most of the existing big, regulated exchange organiza-
tions are partly or fully demutualized, and are themselves listed on a stock 
exchange.

Both issuers and intermediaries have specific contractual and legal relation-
ships to an exchange, as first described in Sect. 1.8 and then, more thoroughly, 
in Chap. 8.

9 Bullets 1–4: 19 Abs. 4 BörsG; bullets 5–7: §§ 12–14 BörsO FWB.
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2.4.2  Investors: The Investment Process

In a stock market, an investor puts money to buy a stock to create more money 
when selling it, thereby taking risk to result in positive return, called profit or 
capital gain. An investor in a stock applies fundamental principles, e.g., the risk 
return principle and the principle of diversification. The investment process in 
the investor’s view in general follows the structure shown in Fig. 2.8.

Professional investors, e.g., asset managers, are called the buy side. At the 
core of every asset manager’s business is the investment process.10 The invest-
ment process is a discipline that is still subject to continuous efforts for profes-
sionalization and standardization. The reasons are manifold. First, clients are 
becoming more demanding and the evaluation of the investment process is an 
integral part in their choice of the investment manager. Furthermore, in Europe 
an increasing number of institutional clients rely on consultants in their choice of 
asset manager, a development pioneered in the Anglo-Saxon investment busi-
ness. These consultants also put the quality of the investment process at the top 
of their priority lists, when it comes to evaluating asset managers. And finally, 
asset managers themselves recognise the benefits of a rigorous investment 
process for their business.

The investment process seen as information flows is shown in Fig. 2.9.
First, information is created at the exchange through price discovery. Then 

this information is disseminated as market data by companies like Reuters and 
Bloomberg. Data as “raw material” are also used for new products like indices, 
which might then be used for structured products or derivatives, e.g., on an 
index.

Next step is data management, which feeds the software running investment 
solutions. The product of this software is then used either by asset advisors 
consulting asset owners or directly by the latter within the investment process.

2.5  The Elements of the Value Chain

A trade takes place through price discovery (1), is next cleared between the clearing 
house (2) and the intermediary, and is then settled between the settlement 
organization (CSD/ICSD: (3), including custody: (4)) and the intermediary or the 
(end)investor. This process defines the value chain (Fig. 2.10).

 (1A) The investor in a specific stock is the flow creator. There are different 
types of investors:

• Retail investors: private persons

10 The investment process is described in detail in Book II, Chapter XII.
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• Buy side: institutional investors (pension funds, insurance companies, 
hedge funds, etc.)

• Sell side: intermediaries (see 2) trading on their own account

 (1B) The intermediary between an investor and a stock exchange is a bank or 
a broker. A bank as intermediary may act from its own account as a dealer or 
proprietary trader (intraday or long-term/strategic), or as a broker, simply routing 
the orders directly to the stock exchange. A broker does only order routing and 
therefore does not have a proprietary position in a trade.

The intermediary is a customer and a member of the stock exchange and therefore:

Regulated by securities and stock exchange laws

Surveyed by a stock exchange authority as well as respective organizational units 
(i.e., market supervision and market monitoring)

Controlled by banking supervision

Monitored by a clearing house

The functions of the core elements of the value chain are as follows:

 (1) The stock exchange is the marketplace where bid and offer orders are collected 
and cumulated in a central order book, and where the price discovery takes place. 
In an order-driven market, this is done by predefined matching algorithms; in a 
quote-driven market, it is done by one or several market makers. Price discovery 
is at the heart of what an exchange does, and it requires that the market be fully 
transparent, monitored, and surveyed so as to create trust.

 (2) The CCP or clearing house is legally the counterpart to the intermediaries, 
directly to the general clearing members (GCM) and indirectly (namely 
through the GCM) to the regular clearing members which are all trading par-
ticipants (and sometimes also intermediaries for trading participants). The 
main tasks of CCPs are:

• Multilateral netting: to reduce transfer volume
• Risk management:

 – Counterparty risk: ideally real time for all members through margins and 
other post-default backings

 – Market risk: managed by monitoring all positions in a specific stock in all 
stocks listed at the exchange

 – Ensuring through margin calls that all market participants fulfill their margin 
requirements promptly and permanently

 – Protect the rest of the market in the event of default by (a) terminating the 
membership (e.g., Lehman Brothers) and (b) default management process

• System protection:

 – Liquidity management
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 – Trade management: risk reports, tool, etc. (some of which might be on 
exchange side)

• Operability:

 – STP and standard auction
 – Processing of transactions
 – Post-trade actions

 (3) The CSD assures delivery versus payment of a trade in a stock for local markets 
(CSD) or cross border (ICSD). The securities accounts and the safekeeping of 
the shares are managed within a separate custody company and electronically 
interfaced with the CSD/ICSD.

 (4) The custodian covers safekeeping and administration for the intermediaries. 
The administration includes accounting and also all necessary actions con-
nected to a stock, like capital increase and dividend payment.

Value chain organizations, i.e., exchange, clearing house, CSD (or international 
CSD), and custodian, are the backbone of a financial system, be it on a local or 
even on a global level. Usually they operate fully electronically, and are also 
electronically interconnected. If they are fully integrated in one legal organization, 
they are said to be vertically integrated (i.e., Deutsche Börse Group, CME, ICE). If 
they are integrated with another organization of the same kind, they are said to be 
horizontally integrated (i.e., Euronext).

2.5.1  Trading: Price Discovery

The objective of price discovery is to match offer and demand of a specific stock in 
time, and in a consolidated order book, in order to find an execution price by apply-
ing specific rules (matching algorithms) (Fig. 2.11). The most common execution 
algorithm is the maximum executable volume with lowest surplus rule. When two 
different prices are possible, additional criteria and priorities have to be applied to 
get one execution price.11

A precondition to build this kind of market is fungibility of the product and, 
therefore, a standardization of the stock, usually specified by law. To build the 
central order book from scratch, the round lot (buy and sell side) has to be defined, 
before priorities are applied.

Price discovery can take place in different forms: order driven or through market 
making (Fig. 2.12). Order driven means that all incoming orders are matched against 
the spread or stored in the central order book, applying the price-time priority. 
Market making has two possibilities: single or multiple market making.

Price discovery takes place to open or close a market (usually through the 
opening/closing call) The same procedure is typically used to restart a market fol-

11 See Chap. 4.
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lowing a trading halt. After the market is open, continuous price discovery within a 
defined period of time (trading time) takes place. The form may differ from multiple 
auctions only to market making or hybrids of the two forms, to continuous price 
discovery in just executing incoming orders against the spread in the central order 
book and if not possible store them, first according to price and within the same 
price according to time (Fig. 2.12).

Price discovery only takes place when the market is open. The market can be 
halted if one or more of the following criteria are not fulfilled:

• Orderly price discovery:

 – Both sides of the central order book have posted bids and offers.
 – The matching algorithm has to be consistent all the time.

• Equal access for all market participants to all key functions.
• Equal information for all market participants.
• Complete data integrity.

Open, close, restart 
the market 

Price Discovery in a Central Order Driven
Market

Continuous price
discovery

Auction Market Making1 Continuous Multiple
Auction Hybrid Market Making1

Fig. 2.12 Price discovery in a central order-driven market

Intermediary Stock Exchange

PRICE DISCOVERY

Order Management
BUY ORDER SELL ORDER

Matching

Generate and Send Information

Intermediary Investor
(Seller)

Position
Management

Position 
Management 

Central Order Book

TRADE

to Central Counter Party

BUYER SELLER

Auction / Continuous Price Discovery

Investor
(Buyer)

Fig. 2.11 Elements of the price discovery process
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Scope, contents, and procedures of a fair and orderly price discovery are 
described through a market model.12 The specification of a modular market model 
(MMM) includes:

• User groups and customers
• Trading form: call auction, order-driven market, market making, or a hybrid 

form including the matching algorithm
• Trading parameters: like transparency of the order book, different order types or 

the trading phases

Defining a tailor-made and customized market microstructure is an optimization 
procedure under the premises of creating the biggest possible liquidity pool in a 
specified segment. On the one hand, each module of the MMM interacts and 
interferes with the other modules, and on the other hand, the specification of a 
market model is elaborated sequentially from step I to step V.

To build the market model, in steps I and II, customer needs, user requirements, 
and particularities of the traded product determine the selection or choice. Then, in 
step III, the market model is defined either as a quote-driven or as an order-driven 
market. In step IV important trading parameters as shown in Fig. 2.13 have to be 
fixed.

The criteria of acceptability of a specified market model should—with reference 
to Thomas Kuhn’s criteria of the acceptability of a theory13—be:

 1. Consistency to guarantee fairness14

 2. Agreement with market observations
 3. Simplicity or the avoidance of unnecessary complexity especially concerning 

functionality
 4. Breadth of scope to cover the chosen segments, e.g., products and customers
 5. Fruitfulness, including conceptual integration and fertility for users, customers, 

products, and services

Furthermore, the market model has to fully reflect the rules and regulations of an 
exchange and is also fully mirrored in the software running the back end of the trad-
ing platform. The microstructure, defined through the MMM, has to be approved by 
the surveillance authorities and/or the regulators and implemented in the market, 
where it is eventually operated by the exchange.15 The implemented market model 
must grant the overriding premises of investor protection and maximization of 
liquidity.

12 Cf. [2], Equity Markets in Action, pg. 10ff.
13 Cf. [3].
14 Including equal treatment regarding access, transparency, information (ad hoc information and 
market data), fees, and functionality.
15 The rollout of a new market model is a major technological project with key elements like mem-
ber education and training (traders, IT departments, middle and back-office); tuning the system in 
terms of latency, volume, and functionality; getting started in time with members, surveillance, 
market operations, and other dependent entities like CCPs, settlement, and custody organizations.

2 An Exchange and Its Value Chain
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2.5.2  Clearing: Risk Management and Market Stability

Within the value chain, the CCP is the most important module to determine the risk 
profile of the industry. A CCP receives trade information from the exchange (1) to 
continue and to complete the transaction. Besides price and size, trade information 
contains specific master data like the symbol of the stock/security (e.g., DB1 for 
Deutsche Börse Group), the International Security Identification Number (ISIN), 
and, for local trades, some local master data (e.g., in Germany the so-called 
Wertpapierkennnummer (WKN)). The incoming information is used for novation 
(open offer) (2). Based on this process, trade management (3) and netting (4) take 
place consecutively (Fig. 2.14).

An intermediation between the trading activity and the settlement process takes 
place via a clearing house, a so-called CCP. There are several reasons for the 
development of such CCPs:

 1. Reduction of gross risk exposure and enhancing capital efficiency through mul-
tilateral netting, therefore reducing counterparty risks and risks of trade.

 2. Improving market structure: A CCP entering through novation (open offer) as 
counterparty in every trade guarantees specifying and monitoring of counter-
party risk. A CCP takes over the counterparty risk of the market participant 

TRADES B gross TRADES CCP gross

CENTRAL COUNTER PARTY

Receive Trade Information

Novation

Trade Management

Netting

Generate and Send Instructions

TRADES S gross

TRADES B gross TRADES S gross

TRADES B net TRADES CCP net TRADES S net

Securities net Securities net

Cash net Cash net

from Price Discovery

Status at CCP Status at CCP

to Central Securities Depository

1

2

3

4

Fig. 2.14 Elements of a central counterparty
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directly (CM) and indirectly (through a GCM) and enforces strict risk control 
and adequate collateralization of open positions.

 3. Assure anonymity.
 4. Efficient use of collateral.
 5. Neutral valuation of positions.
 6. Improve risk management, payments, and delivery of stocks by IT on a real-time 

basis.
 7. Improve market integrity by an early warning function and by avoiding a system 

collapse due to the failure of a market participant, e.g., Lehman (domino effect), 
in a timely manner through permanent margining.

 8. Organize buy-ins and guarantee delivery.

The governance of a clearing house clearly contributes to its enhanced market 
integrity in preventing excessive risk taking by its members, simplifying market 
connectedness, and optimizing the collateralization of markets and counterparty 
risk management. The CCP is an integral part of a global strategy of exchange 
organizations.

A CCP that is registered with the regulator, is compliant with CPSS-IOSCO 
principles for financial market infrastructure, and is fulfilling a capital requirement 
of risk-weighted 2 % of their trade exposure is called a qualified CCP.

A CCP can cover local markets, regions, and even different time zones, and it can 
cover either a single product category or several categories. Consequently, there is a 
variety of different CCP types, and a clear distinction between a clearing house, a CCP, 
and a qualified CCP. To date, about 100 CCPs are registered globally, with the most 
prominent being CME Clearing, ICE Clear, LCH.Clearnet, and Eurex Clearing.16 Every 
CCP reduces causes and magnitude of systemic risks, due to the fact that a CCP:

• Acts as an independent risk manager
• Creates transparency
• Has on its cash account only own money or central bank money
• Mitigates market member’s counterparty risk
• (Most importantly) does not trade any financial instruments from its own account

2.5.2.1  Novation

Novation:

• Defines the (new) legal and counterparty risk structure in between the 
intermediary, the stock exchange member, and the clearing house (Fig. 2.15)

• Changes the entire risk and liability structure of a marketplace because, on the 
counter side of a trade, the individual counterparty risk is replaced with the 
higher creditworthiness of the CCP

• Is a necessary precondition for netting

16 C.f.: DBAG White Paper 2014, pg. 8.
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• Is the basis for handling risk management outside the clearing house, starting 
with netting and continuing with the margining procedure

Legally, novation means that one obligation is replaced (1) by a new obligation 
(2), whereby the content of the new obligation (2) is identical with the content of the 
old obligation (1). The old obligation (1) is then no longer in existence and is to be 
treated as if it never existed.

What this means in terms of market and liability structure is shown in Fig. 2.16.

2.5.2.2  Netting

After novation, the netting of all buy and sell orders of a participant in a predefined 
time period and in a predefined product range (cross-products) takes place, usually 
once per trading day. Due to the netting, only the residual amount of securities and/
or money is due. Through this netting procedure:

• Complexity and thereby costs for clearing members are significantly reduced.
• Volume of transferable securities and money is significantly reduced.
• Risk management is improved.

The effect of netting becomes obvious when comparing (for the same situa-
tion in terms of market participants and order flows) the three scenarios: no 
clearing, with bilateral clearing, and with multilateral clearing. The nature of 
the netting effect can be seen as quantitative or qualitative.

To start with the quantitative netting effects, the key performance indicators 
(KPI) are shown in the chart below.

Figure 2.17 shows a simplification of the market situation. Here the market con-
sists of three participants or members (A/B/C) and six different financial order 
instructions, in this case one stock. In this market the netting effect is a factor of 10, 
comparing a situation without netting with a situation in which multilateral netting 
through a CCP takes place. The effectivity of netting itself increases with the clear-
ing volume. The netting volume is a product of the number of market participants, 

Buyer Seller

CCP

1 1

2 2

1 is replaced completely by              2 through nova�on.

Exchange

Fig. 2.15 Novation
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the number of financial instruments traded, and the volume of market participant’s 
open interest: The higher the number and the higher the volume, the bigger the 
netting effect and the cost reduction.

The qualitative dimension of netting is summarized in Table 2.1.
Hence the qualitative effect of netting to market integrity is the reduction of 

complexity and of financial and counterparty risk (Fig. 2.18).
Coming from no clearing to a clearing house the following is the case for 

exchange and clearing members:

• Mistakes in handling and administrating stocks go down.
• If this process is driven electronically, data and information handling is much 

faster.

A

CB

A

CB

A

CB

CCP

Netting: None Bilateral Multilateral
Risk: 100 20 10 
Factor: 10x 2x 1x

15

5
10

2030

20

5 5

10

0

5 5

Fig. 2.17 The quantitative netting effects
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CCCP

BA

E
CMDCM

CM

GCM GCM

CM
CMCM

CM

CM

CM

Failed/default market participant 

Directly affected participant (A - E) 

Indirectly affected counterparty (M - P) 

Direct relationship: full impact

Indirect I relationship: indirect impact I 

Indirect II relationship: indirect impact II

Affected counterparties: degree of impact:

Failed/default market participant 

Directly affected participant (CCP) 

Indirectly affected counterparty (A - E) 

Direct relationship: full impact

Indirect I relationship: indirect impact I 

Indirect II relationship: indirect impact II

Affected counterparties: degree of impact:

Legend -> CGM: General Clearing Member; CM: Clearing Member

Fig. 2.16 Market and liability structure in bilateral vs. multilateral netting
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Table 2.1 Qualitative dimension of netting

Bilateral netting Multilateral netting through novation

Market 
structure

• Very complex relationships: Everyone 
trades with everyone directly/
bilaterally

• Simple: one central counterparty

• Many dependencies • Every trading party has one  
(and only one!) bilateral  
relationship to the CCP

• Bilateral relationships are not known: 
intransparent

• Business relationships are 
transparent in the CCP

Liability 
structure

• All market participants are directly  
or indirectly affected

• Only CCP directly affecteda

• Danger of domino effect • CCP is hedged against default  
of one of its members  
(cf. default management)

• No information about magnitude  
of market impact (who, how much, 
etc.) due to opaque situation

Liquidity 
structure

• Distressed market participants need 
liquidity; many counterparties

• Distressed market needs liquidity: 
one access partner (e.g., EUREX: 
Bundesbank ≫ collateralized 
access to central bank money)

aDepending on clearing structure, in specific cases (if a GCM fails) other clearing members might 
be directly affected as well

B

C

A

E

D

CCP

F

A

FD

CB

E

Bilateral clearing Multilateral clearing

A

FD

CB

E

Trading Relationships
(Exchange / OTC)

Clearing Relationships 

Fig. 2.18 Complexity of bilateral and multilateral clearing

Therefore:

• Costs go down due to reduced complexity and lower volume.
• Risk structure and risk management improve.
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For the whole market structure, this means that:

• Transparency is enhanced.
• Surveillance/control improves.
• Liability structure with a CCP stabilizes a marketplace because defaults can be 

mitigated by a CCP.
• Arbitrage is reduced.
• Revenue potentials might be reduced because the CCP must be paid for services 

provided.

2.5.2.3  Risk Management

In this scenario the main risks of a CCP are:

I Short term:

• Counterparty credit risk: The default of a member, thus the credit risk, is the 
main risk for a CCP (market/liquidity risks are contingent on this credit risk 
of members). However, this risk is largely mitigated with the conservative 
margin that assumes a probability of default for members of 100 %, as well 
as the robust lines of defense. So this risk accounts for roughly one-third of 
a CCP’s total risk. (Covered probability of default for members is a conserva-
tive 100 %.)

• Operational risk: This is mainly driven by service deficiency. Legal risk, 
damage to physical assets, and unavailability of services and systems. Due to 
the central role of a CCP these risks account for roughly two-thirds of a 
CCP’s total risk.

II Mid- to long term:

• Business risk: for example, regulatory and macroeconomic developments
• Project risk: for example, the implementation of new functionalities or 

hardware

The risk profile of a fully fledged CCP is made low by margin, etc. and handled 
through stringent processes and product collateralization, especially also for the 
positions of members in default. Regarding the risk profile of a CCP, it is important 
to bear in mind that:

• CCP positions are always balanced
• CCPs are not trading on their own account:

 – No market exposure
 – No speculation

• Members default:

 – Special procedure and strong decision power of a CCP
 – Potential losses covered by margining and buffer

R. Francioni
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• Robust lines of defense17

The risk management of a CCP starts with member admission and continues 
with member monitoring. The applicant has to fulfill the following requirements18:

Apart from being licensed by the local authority to provide credit to clearing 
customers and to receive collateral in the form of cash and securities, an appli-
cant must be under surveillance of a responsible local authority according to 
standards equivalent to the applicable regulatory standards in the EU, and the 
applicant is required to sign relevant clearing conditions. The clearing function 
contribution (which is linked to the risk exposure or at least to the minimum 
contribution amount) can be submitted in the form of collateral in securities and/
or cash. Based on the asset classes that they are trading, members must fulfill 
minimum requirements to get the corresponding clearing license: the applicant 
needs to have (or to open) an account at the corresponding central bank (cash 
account) and CSD (securities and cash account), and also needs to provide evi-
dence of a securities account and a pledged securities account with the central 
custodian. Additionally, various technical and operational requirements have to 
be fulfilled permanently.

A CCP evaluates, controls, monitors, and handles not only in stocks but, in the 
best case across all asset classes, different risks centrally, real time, and online. The 
most important risk is the counterparty risk:

The counterparty risk of all the general clearing members (GCM), and the 
regular clearing members (CM), is monitored by the permanent calculation of 
the margin requirements (Fig. 2.19). Ideally, this calculation (valuation) is done 
in real time, as for example at Eurex Clearing. Members have to cover their risk 
with collateral against a haircut. If the risk of a member is not covered, an intra-
day margin call will take place. Schematically this is explained in the following 
exhibit:

As a concrete example of the Eurex clearing house, on a monthly basis, one 
can start to deduct from the overall clearing volume of €16,343 billion the net-
ted volume of €16,304 billion (Fig. 2.20). In case of the Eurex-CCP, a buffer of 
approximately 20 % is calculated. This enhances the resiliency of the system. It 
is like a security premium for the market, which amounts in this case to €12 bn. 
Adding the net margining requirement and the buffer results in the sum of the 
collateral needed to cover the total margin requirement. Eurex calculates this 
margin cross-product and in real time. Therefore, their data is also an excellent 
basis for the risk management of the clearing members, e.g., the banks.19

17 With this structure, CCPs’ lines of defense withstand an equity market drop of 30 % ([4], p. 23).
18 For example: [5], Clearing Conditions for Eurex Clearing AG, Chapter I, Part 1, Top 2.1: https://
www.eurexclearing.com/blob/clearing-en/51612-136778/238376/34/data/clearing_conditions_
en_ab_18_11_2013.pdf.pdf.
19 For example: [5], Clearing Conditions for Eurex Clearing AG, Chapter I, Part 1, Top 3: https://
www.eurexclearing.com/blob/clearing-en/51612-136778/238376/34/data/clearing_conditions_
en_ab_18_11_2013.pdf.pdf.
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Regarding the systemic risk of a capital market, the CCP has to be consid-
ered in a broader environment. In the chart above, the following phases of the 
risk management process and respective effects of a CCP can be distinguished:

 1. Phase I: Elimination of €16,304 billion by multilateral netting; the systemic risk 
is reduced by this amount.

 2. Phase II: To secure the counterparty risk of the clearing house, the whole amount 
has to be managed as follows:

 (a) Parameterized haircuts for each individual collateral
 (b) Cross-asset class collateralization
 (c) Real-time portfolio management
 (d) Timely margin calls when necessary

With this ongoing margin management, the counterparty risk of a CCP is perma-
nently covered with a buffer of approximately 20 %.

The overview provided in Fig. 2.20 outlines that the CCP, in acting like a hub, is 
the central part that gives an indication of what the market risk and the systemic risk 
could be. If the respective product is of global importance, risk management can be 
monitored even on a global level (Fig. 2.21).

2.5.2.4  Lines of Defense

If a clearing member cannot fulfill the margin requirement (net position plus 
buffer), a margin call is made. To cover the position, cash and securities with a 
corresponding haircut can be brought in. A haircut can be delivered in:

• Valuation of single positions
• Margining 

checks real-time

• Possible  
margin call

• Calculation of margin 
shortfall/surplus • Valuation of 

deposited collaterals

• Calculation of total margin
requirement

• Trading activity,
position movements,
actual prices and volatilities

Fig. 2.19 Permanent margining of counterparty risk
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EUREX: Monthly average 2014

Total Margin Risk

23% buffer in short term risk
management position

Total guarantee 
postion

Amount taken out by 
multilateral netting 

MarginingNe�ngClearing Volume

16,343 16,304

Reserve Collateral Deposits

5038 12

€ Billions

Fig. 2.20 Risk management and mitigation: the systemic risk

Market participants

Exchanges 
(Cash markets)ECNs, networks

Exchanges 
(derivatives 

markets)

Off-exchange
Repos,

Swaps,…

Integrated clearing house with CCP

Trading

Clearing

Settlement
International 

Central 
Securities 

Depositories

Central 
Securities 

Depositories

Fig. 2.21 CCP and enlarged value chain
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• Cash (no haircut)
• Fixed income (haircut based on rating of debtor)
• Equities (haircut starting at 30 % of the mark-to-market value for the best rated 

listed companies)

Systemically the lines of defense look as follows:
The important elements of this waterfall structure, like the Eurex Clearing’s 

Lines of Defense that correspond to EMIR, are funded by the members. In moni-
toring and maintaining these lines of defense, a clearing house—if rightfully 
handled—cannot go out of business. On the contrary, taking out market dis-
tressed members in a timely fashion (e.g., Lehman Brothers), a CCP enhances 
system stability, thereby being part of the solution, not part of a problem. In 
general, this means that CCPs reduce the risks of domino effects in a crisis 
situation; they do so by replacing complex bilateral relationships with high 
interconnectedness (spider web) with a 1:1 relationship to a CCP. With their pri-
mary focus on risk mitigation and control, the CCPs act like shock absorbers for 
the financial markets (Fig. 2.22).

2.5.2.5  Default Management

In case of the default of one or several clearing members, a clearing house must 
protect its customers and minimize impact on a client’s positions. A corresponding 
default management process facilitates the liquidation of the defaulter’s 
portfolio (Fig. 2.23).

 1. Client transfer and preliminary measures: A default management committee 
assists the clearing house in the default management process while the defaulting 
client’s positions and collateral are transferred for hedging and auctioning.

 2. Hedging: The hedging process reduces risks for the clearing house and stabilizes 
the portfolio for the following auctioning process.

 3. Independent sale: The default management process includes the possibility 
for an independent sale of a certain liquidation group to another clearing 
member.

 4. Auctioning: Establishing a fair price for the respective portfolio; this is the integral 
responsibility of the clearing house in the auctioning phase. Clearing members 
who are active in the liquidation group are required to participate in the auctions. 
Other customers may participate so long as they are compliant with the clearing 
member’s bidding obligation.

 5. Asset class resolution: Losses from possible remaining positions are charged 
to non-bidders in cases where they do not agree to enter into a residual settle-
ment (that is, taking on these positions from the clearing house at auction 
prices or at the last mark-to-market price). If no member participated in the 
auction, the corresponding transactions may by terminated by the clearing 
house.
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2.5.2.6  Key Criteria for CCP Rating

Because they centralize counterparty credit risk, CCPs are perceived (especially by 
regulators) as relevant for systemic risk. The following main criteria are indicators 
for the stability of a CCP:

 1. Lines of Defense: CCPs must provide a comprehensive risk management that 
contains sufficient collateral to cover losses (defaulter pay model), a mutual 
clearing fund, which covers extreme tail risk in case of member failure, and 
limited liability that provides certainty for members about their credit exposure.

 2. Access to Liquidity: Sufficient liquidity is crucial for a CCP to cover obligations 
at any time. The liquidity source needs to maintain its reliability even under 
stressed market conditions (access to central bank liquidity is considered to be 
the most reliable source).

1 Position Netting

Clearing Lines of Defense

2 Collateral (-> Haircut)

3 Clearing Fund: Contribution
Member

4 CCP: Assigned Reserves

5 Clearing Fund: Other Member‘s
Contribution

6 CCP: Liable Equity

Regular market conditions

Extreme market conditions

Coverage in:

Fig. 2.22 Lines of defense

Set-up/ 
client

transfer

Preliminary
measures Hedging Asset Class 

Resolution
Auction per 

liquidation group

Timeline corresponds to assumed period in risk calculation withn Eurex Clearing Prisma 

Margin and clearing fund contribution of defaulted clearing member Remaining
Lines of Defense

Independent 
Sale

Covered by:

P
ro

ce
ss

st
ep

Fig. 2.23 Overview of the default management process framework of Eurex Clearing
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 3. Governance: Structure of the CCP’s management and risk committee must 
comply with regulatory requirements.

 4. Regulatory compliance: The risk management framework has to reflect recent 
regulatory standards.

2.5.3  Settlement: Delivery Versus Payment

Settlement is the delivery of the traded securities against the payment in cash for the 
traded securities through a CSD within a specified time (usually T + 2 working days) 
and stands for the completion of the trade transaction. In short: DvP. The overriding 
principle is delivery of securities (by a CSD) versus payment of cash (by central 
bank payment systems or a cash platform, i.e., in the EU: Target2) within a 
predefined time period (Fig. 2.24).

If the settlement takes place in a domestic market for domestic stocks, a CSD 
executes this transaction. If the transaction is cross border, an ICSD executes. 
Starting the settlement-process, the CCP determines the CSD or ICSD.

The settlement information and instruction to the CSD/ICSD come from the 
CCP and the stock exchange. All the information and instructions are checked by 
the settlement supervision. In the validation phase, the correctness and complete-
ness of the settlement instructions are checked, and instructions may be changed or 

CASH ACC B CASH       ACC      CCP

CENTRAL SECURITIES DEPOSITORY

Receive Settlement Information

Settlement Cash [Target 2]

Settlement Securities [CSD]

Generate and Send Instructions

CASH ACC S

T + 2

SEC ACC B SEC      ACC      CCP SEC ACC S

to Custodian

from Central Counter Party

D
V
P

D
V
P

Fig. 2.24 Elements of a central securities depository
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deleted. Blocking and release of instructions to matching immediately or on 
customers request are also part of the validation. Matching in settlement means 
bring together corresponding instructions from the two counterparties of a trade for 
the purpose of settling (thereby applying settlement-matching-rules). Based on the 
action, the status of the settlement instructions has to be set to matched, unmatched, 
or advisory.

For settlement (DvP), the balances of the securities (delivery) and the cash 
account (payment) have to be checked and, in case of insufficient need, to be 
 corrected. Then the sequence of bookings can be optimized and eventually the 
debit and credit on cash and securities accounts takes place. Based on that, 
settled can be given as an information via the CCP and/or exchange to the 
customer.

There are two types of CSDs as shown in Table 2.2:

• CSD: Covers national securities (stocks, warrants, corporate and government 
bonds) in local currency and settles nationally.

• International central securities depository (ICSD): Covers international securi-
ties in numerous currencies and settles cross border.

If a CSD provides or delivers securities as security collateral to cover financing and 
credit facilities, this business is called a pledge. In order to enhance efficiency and 
to reduce complexity to make cross-border transactions in Europe faster and 
cheaper, Link Up Markets led by Clearstream was set up. On the one hand, (local) 
CSDs stay unchanged in function and mission; on the other hand, with Link Up, 
they can integrate cross-border functionality. This is a quantum leap in Europe’s 
settlement area (Fig. 2.25).

The Link Up Markets model will replace the current inefficient setup with the 
following advantages:

• Single point of access for CSDs to participating markets
• Easy implementation of enhanced CSD links in central bank money leveraging 

TARGET2-Cash
• Reuse of efficient local infrastructure
• Absorbing differences in market standards
• Best-in-class CSD services for all asset classes (excluding derivatives) and mul-

tiple currencies
• Continuous harmonization of market practices
• Flexible extension of market coverage in Europe and beyond

Table 2.2 CDS vs. ICSD

CSD ICSD

Currency Domestic FX and domestic (multicurrency)
Securities Domestic–domestic (intramarket/

national)
Cross border: foreign domestic (intermarkets/
international)

Custody National National and international
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With respect to the post trade landscape, there is a significant difference in the 
European versus the US marketplace (Fig. 2.26):

2.5.4  Custody: Administration and Safekeeping

Custody means administrating and safekeeping securities for others. This enables 
settlement in exchanging securities between seller and buyer. A custody account, the 
equivalent to the money account, is established for each customer. Customers of a 
custodian are usually banks, not private persons or individuals. The account informa-
tion includes details of the types, nominal values, and quantities or volumes of the 
securities held, as well as the name and address of the account holder (Fig. 2.27).

Administration delivers services in the following areas of a security:

• Clarifying and conforming ownership and all rights associated with it (dividend, 
voting, liquidation)

• Capital elements (e.g., dividends, capital increase for a stock)
• Tax

Central Securities Depositories (CSDs)
Clearstream Banking AG Frankfurt
Euroclear Belgium (CIK)
Euroclear France (Sicovam)
Euroclear Netherlands (Necigef)
Euroclear UK (CrestCo)
17 CSDs in the Eurozone alone

International Central Securities Depositories (ICSDs)
Services provided by Clearstream Banking S.A. 
Luxembourg and Euroclear Bank
Securities depositories and Settlement agents for 
international debt and other instruments
Banking license, with value-added services

DTCC
User-owned CSD
For equities and non Fedwire eligible bonds
Without banking services

Bank of New York / JPMorgan Chase

Settlement agents for primary dealers in Fedwire eligible 
securities
Banking license, with value-added services
Utilize Federal Reserve securities wire assuring finality of 
settlement and payments
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Fig. 2.26 European versus US post-trade landscape

Fig. 2.25 Current and future European CSD landscape
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• Shareholder meetings (e.g., information concerning the voting rights, invitation, 
substitution)

These activities are summarized in Fig. 2.28.
The custody market in Europe is considerable, namely €10.2 trillion. Its structure 

is fragmented into the following segments (in trillion Euro)20:

• Market-secured funding: 5.1 (50 %)
• Central bank-secured funding: 4.5 (44 %)
• Trading with CCPs: 0.3 (3 %)
• OTC derivatives margining: 0.2 (1.5 %)
• Settlement: 0.2 (1.5 %)

A study carried out by Clearstream and Accenture revealed that global institutions 
manage their collateral or cash on an individual trading desk basis without any coordina-
tion, leaving a single institution with a number of discrete liquidity pools. This leads to 
expensive collateral use. The situation externally is similar: banks tend to have positions 
across a wide number of markets, and they maintain a discrete collateral pool in each.

Accenture found that the greatest benefits from overcoming these inefficiencies 
were reaped from enabling institutions to maximize liquidity, reduce financing 
costs, and lengthen the funding term. The study reported that, if these issues were 
resolved, the potential value from optimizing collateral so as to replace unsecured 
funding with a secured equivalent could be €3.8 billion. Additionally, the cost of 
maintaining excessive levels of collateralization with multiple settlement agents, 
involving greater legal costs and development of multiple interfaces with a variety 
of external providers and internal pools, could be around €400 million.

20 See [6].

SEC ACC B SEC ACC S

from Central Securities Depository

CUSTODIAN

Receive Custody Information

Fig. 2.27 Elements of a custodian
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During the credit crisis, tri-party agent services in particular experienced a boom, 
as they allowed banks to better manage and cover their exposures through a neutral 
infrastructure provider. CSDs are particularly well placed to help the market 
overcome possible collateral shortfalls by optimizing collateral pools. Clearstream, 
for example, has long-standing experience in providing collateral management and 
securities lending services via its global liquidity hub. It can leverage this knowledge 
to help partners overcome collateral fragmentation and the related cost.21

2.6  The Objective of the Value Chain: Straight-Through 
Processing

If a trade is matched immediately and then directly cleared and settled, the process 
from starting the order at an intermediary to the receipt of the settlement confirmation 
at the same intermediary is called STP (cf. Fig. 2.29). The instant booking of cash 
for securities means processing within seconds or faster with one objective: 

21 See [6].

Custodian
Custody

physical Data management
electronic and reconciliation

Administration

issuesIssuer Intermediaries
Investors

Assets once Property Transfer
= Shares

invitesGovernments
Corporates

Annual General Meeting recurrent Voting Rights
Invitation to AGM
Send Substitute to AGM

pays recurrent Capital Rights
inform; take orders; 
adjust, pay, convert
assets 

carries out if required

fulfills once
Pay Backs

Tax Services
inform, pay back, exempt 

Money Flow

pay taxes

regular
irregular

RevenueConsortium
banks

Sopported by Via

globally
Depository Bank

dividends
intrests

Capital Events                     
e.g. Capital increase,  
Dividend payments

claim tax 
repayment

Institutional
private

Governmental

Tax Authorities

Fig. 2.28 Custodian—elements and flows
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minimize execution costs and all kinds of risk.22 An integrated value chain (such as 
Deutsche Börse Group has) generally offers instant clearing and following 
settlement: the usual round-trip time for orders ranges within microsecond trading 
at peak times.23

STP involves the circulation of money and securities: The role of the clearing 
house in this process is twofold: on the one hand, the CCP handles the exchange; on 
the other hand, the CCP assures the settlement (DvP) via its own balance sheets and 
in real time.

The security and the money flow within the value chain are outlined 
schematically in Fig. 2.30. The STP process in the securities’ value chain 
ensures the execution of all processing steps via electronic media. Manual 
interference is not required. Data once captured cannot get lost, are protected 
from errors in manual processing, and only need to be entered once. That even 
applies when processing across the boundaries of separate asymmetrical units 
or even companies and institutions. A prerequisite for STP processing is a high 
degree of standardization along all steps, as well as reliable and stable points of 
execution of these steps (Fig. 2.31).

22 For example volatility risk, counterparty risk, market risk, country and currency risk, liquidity 
risk, hedging risk.
23 Round-trip time refers to the time order processing takes from an intermediary via order book 
and matching to the CCP and back to the intermediary.
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Fig. 2.29 Custodian: reducing internal and external fragmentation (Accenture 2014)
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2.7  The Role of Technology Within the Value Chain

2.7.1  Key Characteristics

Today’s equity markets are fully automated, and transactions are seamlessly 
processed along the value chain by customized, purpose-built IT systems. Each step 
in the value chain typically involves different systems: for example, market data 
dissemination, trading, clearing/risk, settlement, and custody. Organizations which 
cover more than one of these steps may deploy tightly integrated systems across 
their part of the service spectrum.

However, even when systems are operated within a single entity, the functional 
components are still fairly distinct and self-contained. Efficient transaction process-
ing requires well-defined electronic interfaces in order to avoid manual intervention 
and to allow for an uninterrupted process flow (STP). When the value chain spans 
multiple organizations—e.g., a stock exchange, a clearing house, a CSD, and a 
custodian—the handover of transactions between their respective IT systems needs 
to follow clearly structured confirmation protocols and must pass through distinct 
demarcation points, control processes, and time stamping.

While these systems tend to be reasonably well interlinked nowadays, they 
still display widely varying characteristics. Some of these key characteristics 
apply to the specific business functionality, whereas others impact the underlying 
technology (Fig. 2.32).

Depending on the step in the value chain, a different set of key characteristics is 
relevant. For example, the functional richness of a risk management system far 
exceeds that of a trading engine. Or, while settlement data should most certainly be 
kept in a persistent environment, market data, however, can become fairly irrelevant 
as soon as it is superseded by new transactions and the market has moved on.

2.7.2  The Trading Platform: The Formula One of Exchange 
Systems

The IT systems used at each step along the value chain are typically based upon 
proven infrastructure components which are well established in the financial indus-
try. While the functional richness and the complexity of the business requirements 
may vary, most components can be deployed on standard computing systems and 
use industry standard architectures.

This is not the case for those systems that cater to today’s extremely fast 
response times in electronic trading. High-performance trading systems nowa-
days deploy technology that goes far beyond conventional designs to reduce 
transaction  latencies to an absolute minimum. Leading-edge technologies, such as 
remote direct memory access, field-programmable gate arrays, and microwave 
transmission, can bring down order transmission and processing times down to 
microseconds (a millionth of a second). In Chap. 6, we outline specific design 
principles for these high- performance trading systems.

2 An Exchange and Its Value Chain
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2.7.3  Price Discovery: Software vs. Software

The price discovery process is defined by means of algorithms in the form of 
software. It is the objective of matching as part of the central system to determine 
the execution price,24 sequentially for a specific situation as well as for continuous 
trading. The application of an abstract concept (like the principle of highest 
executable volume) via software and hardware secures the determination of one 
execution price per listed share at any time within the central order book. Software 
facilitates the sequential execution of a distinct, unmodifiable description of a 
process—matching—in numerous finite steps (Fig. 2.33).

The matching algorithm has the following properties:

 I Syntax (form):

• Expressed in a specific language, formal and consistent
• Finite number of steps until a definite result is reached
• All steps are executable and sequential25

• Completeness, i.e., all possible “what if” cases are conclusively covered26

24 Each specific situation in the CLOB has exactly one execution price.
25 For price discovery only in technologically determined exceptional cases parallel.
26 In philosophy an axiomatic system has to be consistent, whereas price discovery as a system has 
to be consistent AND complete (cover all possible cases).

Fig. 2.32 Strategic importance of key IT characteristics along the value chain
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 II Semantics (contents):

• Axioms or rather assumptions as unprovable elementary principles, 
describing an ontology.27 Regarding price discovery, the most important 
principles are the principle of highest turnover with lowest surplus, and the 
principle of price-time priority.28 For market participants the principle of 
equal treatment is of utmost importance.

• Consistency: axioms must not contradict themselves, while the same is true 
for the process.

• Completeness, i.e., all the axioms together contain all information to cover the 
entire price discovery process. Any further additions would lead to 
inconsistency.

2.8  Risk Management Along the Value Chain

One of the key functions of an exchange organization (along with trading, clearing, 
settlement, and custody) is the provision of efficient risk and securities management 
services to participants in the international capital markets around the globe. 
Therefore, it is especially important that the exchange organization should also have 
appropriate procedures in place to protect itself from risk.

An exchange organization could categorize risk into three types: operational, 
financial, and business risks. Operational risks include system availability risks, 

27 Cf. [7].
28 Cf. Chap. 4.
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legal and regulatory risks, and processing errors. Financial risks include primarily 
credit but also market and liquidity risk. Business risk reflects potential impacts on 
the organization’s operating result attributable to economic, competitive, regulatory, 
or other market developments.

While the trading, clearing, settlement, and custody division of an exchange 
organization deal with the enormous volumes that are being transacted in the inter-
national capital markets, they avoid holding market positions that are at risk. 
Furthermore, credit risk is managed through strict customer acceptance and credit 
approval processes. Thus, while the exposures to customers can amount to billions 
of Euros, Dollars, Renminbi, or one of the other currencies in which the respective 
organization processes transactions, such exposures are generally to highly rated 
counterparties, and they are fully secured by high-quality collateral. In addition, the 
clearing house’s exposure is protected by member contributions to the clearing fund 
while, in the settlement business, exposure is very short-term (primarily intraday). 
Only by protecting itself can an exchange organization protect its customers.

Thus an analysis of, e.g., Deutsche Börse Group’s risk profile shows a significant dif-
ference from other financial institutions. While credit and market risk may account for 
75 % of the economic capital requirements of a large universal bank,29 at Deutsche Börse 
Group, credit risks account for only around 23 % and market risk for just 2 % (Fig. 2.34).30

2.9  Contractual Relationships Within the Value Chain

Describing the value chain of an equity market one must consider the trading layer, 
the clearing layer, and the settlement layer. These layers are integrated by the STP 
of transactions on a technical level. In this section of the chapter, we focus on the 
legal relationships that are required (or that at least are usually established) for 
each layer in order to execute and process securities transactions along the value 
chain (Fig. 2.35).

29 Deutsche Bank quarterly report (30.09.2014).
30 Deutsche Börse Group (31.12.2014).

Deutsche Bank

Credit Risk (36%)
Market Risk (39%)
Operational Risk (18%)
Business Risk (7%)

Total assets: € 1,78 bn (31.12.2014)

Deutsche Börse Group

Credit Risk
(23%)
Market Risk
2%)
Operational
Risk (72%)
Business
Risk (2%)

Total assets: € 0,2 bn (31.12.2014)

Balance Sheet Comparison: Universal Bank vs. Exchange Organization

Fig. 2.34 Risk profile universal bank vs. exchange organization
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• On the trading layer, i.e., on the level of the securities exchange as an organized 
marketplace, transactions are concluded based on an approved set of rules, and 
are supervised by the bodies of the exchange and the competent regulators. A 
precondition for the conclusion of transactions on the exchange is, on the one 
hand, the availability of tradable securities and, on the other hand, the admission 
of trading participants who have access to the trading system of the exchange, 
and who enter orders (or quotes) into the trading system for the purchase or sale 
of such securities. Therefore, on the trading layer, legal relationships are 
established by the exchange with issuers of securities admitted to trading on the 
exchange and with trading participants. As a rule, securities exchanges have no 
direct legal relationships to investors who are not at the same time issuers or 
trading participants.

• As previously discussed in this chapter, on most of the securities exchanges, a 
CCP is contractually interposed between the trading participants (clearing layer). 
The exchange, in cooperation with the CCP, may determine that transactions in 
specific securities are not eligible for clearing and that these transactions have to 
be settled bilaterally between the counterparties without the CCP being involved. 
Unless such bilateral settlement is foreseen, transactions in securities executed 
on the exchange are being cleared through the CCP who provides post- trade 
anonymity, netting, and counterparty risk management services. To clear 
transactions through the CCP, exchanges require that their trading participants 
have CCP arrangements in place to ensure the orderly settlement of transactions. 
They may choose to participate in the clearing of transactions as clearing 
members of the CCP or as non-clearing members, by facilitating third-party 
clearing members. On the clearing layer, the CCP establishes legal relationships 
to the entities that are involved in the clearing process, i.e., to both clearing 
members and non-clearing members.

• On the settlement layer, in order to settle the transactions executed on the 
exchange, CSDs organize the exchange of cash and securities on a delivery- 
versus- payment basis, and for that purpose they maintain technical interfaces 
with exchanges and their trading participants. For transactions that are cleared 
through a CCP, interfaces are in place with the CCP and its clearing members as 
well. For the settlement of transactions, legal relationships are established 
between the CSD and its customers. Such customers of the CSD are trading 
participants, intermediary banks, clearing members, and the CCP, depending on:

 – Whether transactions are settled bilaterally or are cleared through a CCP
 – Whether the settlement solution is implemented by the trading participants of 

the exchange

As clearing services by the CCP comprise the collateralization of transactions, the 
CCP is served by the CSD in particular, as the CCP needs legal and operational 
access to collateral locations.

In addition to the legal relationships addressed in the following sections, further 
legal arrangements are required to ensure that transactions are processed on an 
orderly basis for each layer, and along the entire value chain of the equity market. 
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In particular, on each layer agreements are concluded for the provision and/or oper-
ation of the required IT infrastructure. Such agreements are not necessary if the IT 
infrastructure is provided and operated by the securities exchange, the CCP or the 
CSD. Usually, contractual arrangements are also in place between the layers that 
provide for the use of clearing and settlement services and operational details of the 
processing of transactions across the different layers.

Whereas the trading, clearing, and settlement layers are integrated by STP on a 
technical level, from a legal perspective they can be integrated or linked together in 
various ways. Given that the exchange, the CCP, and the CSD may be independent, or 
that they may be operations within the same organization, two basic models exist. In 
the vertical model, the securities exchange, the CCP, and the CSD are all entities that 
are totally or substantially owned by the same company or group. This model is usu-
ally highly efficient and cost effective, but it gives only limited choice to the trading 
participants of the exchange with respect to the clearing and settlement of transactions. 
In contrast, the horizontal model separates the business into three layers: trading, 
clearing, and settlement. In this model, exchanges may integrate more than one CCP 
or CSD for the clearing and settlement of transactions. Though this model provides 
more choice for trading participants, from a legal and operational perspective it is 
more complex than the vertical model. Therefore, in the horizontal model, besides cost 
efficiency, it has to be taken into account that the implementation of different clearing 
or settlement solutions must not have an adverse effect on the orderly trading on the 
exchange, and on the orderly clearing and settlement of securities transactions.

2.10  Market Regulation: Investor and System Protection

Economic growth relies heavily on a safe and functioning financial system. The 
Financial Crisis revealed considerable shortcomings of financial market regulation 
and supervision; these were on the legislative side (namely regulatory and supervisory 
gaps) and on business side (ineffective risk management and a lack of transparency). 
This resulted in systemic weaknesses of the global financial system.

Based on these findings, the G20 Pittsburgh Summit in 2008 introduced a 
reformation of the regulatory environment of financial markets with the objective of 
establishing a “new normal” for the global system. While overriding principles for 
regulation and supervision remain the same, namely:

• Investor protection: including transparency, fairness, and equal treatment of all 
market participants

• System protection: focusing especially on operational and financial risk 
management

The focus of this new order was set to be safety, integrity, efficiency, and burden- 
sharing to prevent a recurrence of those events that initially triggered the crisis.

The Pittsburgh Summit also saw the introduction of the G20 regulatory reform 
agenda that defined the new scope of international rule-making and oversight. 
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Recently revised, the agenda currently comprises topics like how to end too big to 
fail, how to manage the shadow banking system, and how to increase the security of 
the derivatives market.

Due to the extensive interconnectedness of the financial system, the inevitable 
precondition to reach these goals is international cooperation in determining how 
best to develop a level playing field regarding supervision and regulation. Clearly, 
consistent implementation procedures are needed.

Especially for Europe, a joint federation of several states that had differing 
implementation practices pre-crisis, accomplishing all of this is an immense 
challenge. The same challenge exists for financial market infrastructure providers 
who are active in this environment. Most of the relevant initiatives covering 
European financial market regulation are developed on European level. Figure 2.36 
outlines the number and diversity of regulatory initiatives that have had an impact 
on integrated exchange organizations like Deutsche Börse Group. All of them 
were developed following the principle of maximum harmonization (i.e., leaving 
little or no opportunity for member states to decide on specifications).

Although a very precise G20 process aims at a level playing field for regulation and 
supervision, a concrete tendency regarding regulatory arbitrage and fragmentation 
(especially between the EU and the USA) is becoming increasingly visible.

Different to the USA (where a majority of financial market regulation is covered 
by the Wall Street Reform and Consumer Protection Act, commonly known as 
Dodd-Frank Act), the European Union has developed numerous regulations 
covering different pillars of the financial system.

While Dodd Frank covers trading and clearing, EMIR, the European Market 
Infrastructure Regulation, regulated clearing only. Due to the prevailing variety of 
national regulatory systems, its realization takes much longer in the EU than it does in 
the USA, thereby allowing US financial firms to offer services faster in Europe than their 
European competitors. Another example is the prevailing intention of some European 
states to enact a financial transaction tax, which the USA completely rules out.

The coming years will see even more work on an international level to foster a 
consistent political strengthening of regulated markets and market infrastructure 
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that make a substantial contribution to stable, transparent, and crisis-proof financial 
markets. Financial market infrastructure providers are not only facing challenges 
from regulation. Due to the overall transformation of the financial service industry, 
exchange organizations in particular can derive considerable opportunities from 
new customer needs and new business opportunities.

2.11  New Customer Needs

2.11.1  Scope and Mechanisms of the Financial Market Reform

The financial market reform is centered on preventing excessive risk taking on 
global capital markets by ensuring the transparency of derivatives marketplaces, 
by curbing leverage, and by imposing rigorous risk management. Consequently, 
financial reform targets market participants both sell side and buy side, as well as 
the venues and infrastructure through which they interact. Both elements are inter-
related and shape customers’ needs in the post-crisis environment. Although the 
dislocation originated in the mature Western markets, the reform agenda that is 
based on the G20 objectives applies globally, through either international accords 
like Basel III/BCBS IOSCO or concurrent regional frameworks like EMIR/
Dodd-Frank.

The impact of regulation on customer needs is essentially threefold:

• First, regulators mandate the use of multilateral trading systems (MTS) or CCPs, 
and they selectively prohibit specific activities like prop trading.

• Second, within the range of licit market structures and roles, capital and liquidity 
rules influence the profitability of capital market business lines, and they provide 
incentives for the usage of standardized instruments and central clearing. As a 
result of these two factors, market participants align their business models and 
their balance sheet structures with the revised set of available transactional 
options and incentives. This in turn affects their customers’ product choices and 
the distribution channels.

• Finally, market participants need to step up their capabilities in managing data, 
risk, collateral, and liquidity in the new regulatory environment. Buy-side cus-
tomers are compelled to set up a front-to-back access infrastructure to cater to 
the multipolar market structure.

2.11.2  Mandated Change of Market Structure 
and Participants’ Roles

The prescriptive elements of financial regulation define the range of permitted activ-
ities as well as eligible trading and post-trade platforms. The Volcker rule that prac-
tically eliminates prop trading by US banks has partly shifted these activities away 
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from US banks and into hedge funds that access markets and financing through 
prime brokers rather than directly as sell-side actors. High-frequency trading in 
Europe will likely be restricted, but not eliminated, by upcoming EU regulation.

Moreover, regulators define and mandate the use of transparent, MTS for specific 
standardized instruments, thereby displacing models with dealer-centric liquidity pro-
vision. Listed exchanges, dealer-controlled entities, as well as network- and technol-
ogy-focused players have competed for operating these nascent marketplaces. Central 
clearing has been imposed for a large range of derivatives contracts. These rules will 
be complemented by obligatory margining for non-centrally cleared derivatives.

Finally, a comprehensive registration obligation for OTC derivatives has been 
put in place, but this does not usher in a new way of transacting. Market participants 
need to build up connectivity to electronic platforms and to accommodate new 
reporting, trading, and clearing processes. The latter affects certain nonfinancial 
entities that are using derivatives vis-à-vis to direct market participants.

In summary, post-crisis regulation redefines market models and transaction 
processes, affecting direct and indirect market participants. Some former activities 
of the dealer community are displaced or shifted to less regulated entities.

2.11.3  Strategic Balance Sheet Management

Banks need to manage their balance sheets more strictly in light of Basel III’s 
increased capital and liquidity standards. The revised capital requirements drive the 
profitability of capital market business lines and, consequently, the allocation of risk 
capital across asset classes, product types, and trading/post-trade channels. Channels 
are relevant as CCP positions enjoy lower capital requirements (lower counterparty 
weight and CVA exemption) than equivalent exposures to other counterparties 
where both routes are permitted. Product choice matters as—among those positions 
held at CCPs—easy-to-liquidate standardized derivatives are assigned lower margin 
requirements than typical OTC contracts.

The benefits of standardization and clearing enter the equation of product profit-
ability. Regulation accentuates the trade-off between profit margins and capital costs. 
Since dealers are compelled to charge higher costs to their clients, they are incentiv-
ized to opt for plain vanilla products and to accept more basis risk in return for lower 
fees. Finally, the prospective Basel III leverage ratio will add a channel- agnostic 
dimension to capital costs, and the impact will depend on its parameterization. 
However, the design of this rule will first put low-margin trading businesses at risk.

In light of the revised cost structure of the banking/broker-dealer sector, the pro-
vision of liquidity will be reorganized. For instance, bond dealers may cease to 
provide liquidity as the increasing capital cost of inventory erodes the profitability 
of market making in a low-yield, low-volatility environment. Investors will there-
fore have to seek liquidity in alternative multilateral market setups, or in the shadow 
banking sector that involves less regulated players like hedge funds. This brings 
new, technology-focused operators to the fore in fixed income, and it modifies 
trading logic and infrastructure.
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Apart from capital requirements, Basel III comprises specific regulations on 
short- and mid-term liquidity, which calls for a proper structuring of the balance 
sheet, and a robust toolset for operational liquidity management.

In summary: The capital regulation of Basel III, which was targeted by regulators 
for the sake of systemic security, has crystallized the migration towards central trad-
ing of standardized instruments and clearing. In this process, Basel III reinforces the 
reallocation of liquidity pools away from dealers, and it further increases the scale 
and scope of central counterparty clearing.

2.11.4  New Requirements: Market Access, Liquidity, 
and Post-trade

The partial retreat of the dealer community compels the buy side to build up an 
infrastructure to access directly standardized products traded on multiple venues. 
They need capabilities to ensure best execution across fragmented liquidity pools, 
and to manage the risks inherent in the use of imperfect hedging tools that are pro-
vided by the wholesale markets of standardized derivatives. As these requirements 
add to clearing obligations, major buy-side players will have to match the dealer 
community’s trading and post-trade technology (Fig. 2.37).

1) Quantitative impact study of Basel Committee on Banking Supervision (December 2010)
2) Celent study “Cracking the Trillion Dollar Collateral Optimization Question” (August 2012)
3) Accenture and Clearstream study “Collateral Management” (2011)
4) “The future of central clearing” study by Eurex Clearing and Oliver Wyman (April 2014)
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For the dealer community, the increasing centralization of counterparty and mar-
ket risks within CCPs dramatically enhances the effectiveness of risk management. 
It facilitates timely and comprehensive transparency across the market, and it 
increases the speed and robustness of risk mitigation as well as recovery and resolu-
tion processes. At the same time, high-grade collateral is becoming an increasingly 
scarce resource as initial margin requirements—for CCP or bilateral positions—
drive up costs by adding to the funding-related collateral requirements of central 
banks and other liquidity sources.

Market participants will best deal with this challenge if they are enabled to draw 
on a virtually integrated pool of their eligible assets, and can allocate these flexibly 
to risk exposures or liquidity providers. CSDs and global custodians provide 
collateral management services for that purpose. Both are complementary in 
principle, while their division of labor differs in the USA, Europe, and other financial 
centers due to the specific market infrastructure arrangements.

In Europe, CSDs play a pivotal role in the collateral management and securities 
financing that they offer as complementary services to their core notary, safekeeping, 
and settlement functions. Central bank money access, and close collaboration with 
the CCPs, has enabled the design of integrated, high-security collateral management 
solutions that span trading and financing markets.

In contrast, collateral management infrastructure in the USA is centered on 
custodian banks, specifically J.P. Morgan and Bank of New York Mellon, which are 
both in the securities financing and derivatives clearing markets. Although the 
 system has proved workable, assigning central infrastructure functions for cash and 
securities settlement to commercial banks exposes US markets to heightened 
systemic risks.

The post-trade infrastructure in financial centers other than Europe and the USA 
is currently undergoing upgrades in terms of rulebooks, processes, and tools. The 
process involves the replication of specific collateral management capabilities 
developed by infrastructure providers, often in cooperation projects.

2.11.5  Outlook: Transformation of Global Capital Markets

While the financial market reform applies globally, the magnitude of the transfor-
mation varies across regions. The US and European approaches have, up to financial 
crisis, built up oversized banking sectors and excessive leverage. Consequently, the 
transformation of their capital markets in terms of downsizing and structural adjust-
ments is far more pronounced than is the case in Asia. The speed of regulatory 
action is equally varied. The USA has implemented its “Wall Street Reform” in the 
Dodd-Frank Act more swiftly than the EU equivalents MiFID II/EMIR, as the 
decision- making process in the EU is invariably more complex. National regulators 
in Asia follow suit, but their frameworks are less pervasive in OTC derivatives rules 
in light of the limited size of these markets in their region.
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This transformation has spawned a plethora of new reporting, trading, and clearing 
offerings to facilitate compliance and optimal operational management within the 
new landscape. For exchange organizations (reasonable) regulation represents:

• An asset due to positive effects on market integrity
• Opportunities for new products and services

Market infrastructure providers and other players from the financial market 
ecosystem have competed to serve emerging customer needs. The competition is 
global, but mutual access rules are still being fleshed out.

US operators have had a head start as they were in a position to upscale their 
businesses ahead of EU competitors. However, integrated European exchange 
groups are uniquely positioned to deliver innovative post-trade technologies by 
integrating cash, collateral, and risk management functions. Such evolution towards 
holistic post-trade solutions started before the crisis. This development was 
increasingly driven by the cooperative efforts of different market infrastructure 
providers and their respective regulators and central banks. The same is true for 
Asian markets as well. But, whereas in the USA and in Europe the regulatory 
structures are set on implementation, in Asia some key market players, primarily 
China, can still make strategic use of the second mover advantage.
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Chapter 3
Primary Market: Bringing Products 
to the Market

Cord Gebhardt and Jan Strecker

Savings and investments between suppliers and users of capital are channeled by the 
capital markets from retail and institutional investors to businesses, government, 
individuals, and others. Capital markets are vital to the functioning of an economy 
since capital is a critical component for generating economic output. Capital mar-
kets include the primary markets that sell new stock and bond issues to investors as 
well as the secondary markets for the trading of existing securities.

3.1  An Initial Public Offering

An initial public offering (IPO) is a type of public offering of stock in a company in 
which shares are sold to investors and a private company is transformed through this 
process into a public company. IPOs enable companies to raise capital for expan-
sion, to potentially monetize investments of early private investors and to become 
publicly traded enterprises. After the IPO, when shares trade freely in the open 
market, money is then exchanged for the shares between public investors in the 
secondary market.

3.1.1  Issuing Business

The objective of an issue is the creation of new fungible securities, legally and 
freely transferable and tradable. In practice, the issuing business is conducted pre-
dominantly by credit and financial service institutions, that is, by issuing banks. 
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This covers their participation in the security-issuing process, especially in the 
advising, preparation, and placement of the issued securities.

There are numerous legal regulations for both the issuer and its advisors within 
the issuing process (Fig. 3.1). An issue of securities, namely the issuing business, 
does not necessarily involve a stock market listing of the newly issued securities. 
The issuance is, in general, completed with the placement of the new securities, i.e., 
their selling to the investors in the primary market. Nevertheless, a stock exchange 
quotation, resulting in the tradability of the newly issued and placed securities on a 
stock exchange in the secondary market, may benefit the issuer. As a rule, investors 
have an increased interest in a stock exchange quotation based on the simple propo-
sition of exchange trading possibilities. These include price transparency, liquidity, 
supervision, and legal certainty of trading as well as the “information duties,” which 
must be continuously fulfilled by the issuer. For example, there is financial reporting 
and ad hoc disclosure. Furthermore, capital investment and insurance companies as 
“institutional investors” are subject to numerous legal acquisition restrictions in the 
case of non-exchange quoted securities. Therefore, in practice, a share issue fre-
quently takes place along with a stock market listing.

3.1.2  Placement of Shares

At a public offering, the new shares are offered to an unknown variety of investors 
for purchase. Within the scope of a public offering, different methods of place-
ments have to be distinguished. In this respect, the tender or book building 

Listing on the exchange
- Meet legal requirements, issue prospectus, book building, 
placement of shares, commencement of trading

Issuance concept and strategy
- Due dilligence, prospectus, valuation, communication 
concept, etc.

IPO readiness
- Financial reporting, capital structure, legal and 
organisational requirements, etc.

General decision on IPO
- Goals, concept, timetable, etc.

Fig. 3.1 IPO process
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procedure is of major importance. Here, investors are requested to launch a gener-
ally discretionary bid for the new shares. Therefore, no fixed price or offering price 
is targeted by the issuer and the issuing bank. Instead, the price is determined by 
supply and demand in the capital markets, though in practice a minimum price is at 
least often specified.

Besides the tender or book-building procedure, the “public subscription” and the 
“market sale” are common. Generally, the public subscription is different from the 
tender or book-building procedure because, unlike the former, an offering price for 
the new shares is fixed. Consequently, investors may only launch the purchase bid 
at a predetermined price. The market sale is characterized by a placement of the 
new shares allocated to the members of the issuing banks with their respective 
customers.

At the end of a placement via a public offering, the “allotment” or “allocation” 
follows with the distribution of the new shares to the bidding investors. 
Furthermore, the allocation has central legal importance: The individual purchase 
agreements are concluded only with the allotment of a specific number of shares 
to each purchasing investor. Additionally, the allocation is of special importance 
if the demand for new shares exceeds the offering, meaning the investors have 
launched more purchase bids than new shares are available in the oversubscribed 
issue. In such cases, not all investors may receive their individually requested 
amount of shares. Generally, a partial or quota allotment occurs in a process 
known as “scaling down.”

Both the issuer and the issuing banks have wide discretion in the determination 
of concrete allotment criteria. Investors are not entitled to claim equal treatment in 
reality; however, the allotment is often performed in an arbitrary manner based on 
the business interests of both the issuer and the issuing banks. From an issuer point 
of view, this includes the composition of the shareholder base while the issuing 
bank is usually taking client relations into account.

The price investors pay is of paramount economic importance, especially for the 
issuer in a new shares placement. In practice, the “open pricing” and the “fixed pric-
ing” face each other. In the first case, there is no firm price—at most, an indicative 
or floor price that is determined by the issuing banks; in the second, a placement is 
performed at a determined price from the start.

Finally, from a practitioner’s viewpoint, the high degree of internationalization 
of the issuing business must be highlighted, especially the dominance of Anglo- 
American conventions in all areas. The growing interconnectedness of banks is not 
the only reason though. Another is that increasingly issues are placed internation-
ally—in a number of countries—for both issuers registered abroad offering their 
shares domestically and, conversely, for domestic issuers actually placing their 
shares abroad. The evidence is clear. The language of prospectuses must comply 
with their controlling legal framework. English is the chosen language, not only in 
more prospectuses today but also in the international capital markets (the common 
language within the issuing business is heavily Anglo-American oriented). Finally, 
the international practice has mainly influenced the issuing business, for example 
the implementation of the book-building procedure within a share issue.
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3.1.3  On- and Off-Exchange Trading

In principle, the issuing process is completed with the placement or the disposal of 
the shares to investors in the primary market. However, the shares may not be traded 
at an exchange in the secondary market. Generally, a separate procedure must be 
undertaken for admission to exchange trading. The exchange represents the legally 
regulated and, therefore, the public and organized part of the capital market. At the 
exchange itself, capital is not raised, but securities are traded.

The public offering and the admission of the shares to exchange trading must 
first be distinguished. A public offering is legally defined and generally covers 
each and every message to the public that contains sufficient information on the 
offering conditions and the offered securities. This enables an investor to decide 
on a purchase or subscription of such securities. A public offering and admission 
to exchange trading may be combined. This means that shares are publicly offered 
as well as admitted to exchange trading. If the issuer offers its shares to the capi-
tal market for the first time, it is called “going public,” an “initial public offering” 
or “IPO.”

In Europe, the rules for a public offering as well as the rules for admission of 
securities to exchange trading have been harmonized by EU legislation. The goal of 
this far-reaching step is the creation of a single market for securities, especially for 
investor protection and market efficiency. On the one hand, EU-wide harmonization 
of prospectus information ensures equal investor protection and on the other a con-
sistent requirement profile or a level playing field for issuers. Most important, the 
introduction of the “European passport,” the reciprocal recognition of rules and 
regulations, implies that issuers may execute cross-border issues with only one pro-
spectus at the same time.

The most important part of the German implementation of this EU regulation is 
the Securities Prospectus Act, which contains the following key aspects: The previ-
ously separated competence for prospectus examination between the exchanges of 
the German federal states and the federal authority, the Federal Financial Supervisory 
Authority (BaFin), has been unified. Central authority for any prospectus examina-
tion is now the BaFin. Therefore, the exchanges in Germany are generally no longer 
competent to assess a prospectus. The approval of a prospectus permits both the 
public offering of the respective securities and the application for trading at an orga-
nized market, i.e., exchange trading. Nevertheless, the formal distinction between 
the prospectus approval and the admission to trading is maintained. Therefore, 
approval of the prospectus does not automatically permit admission to exchange 
trading. The exchanges continue to be the competent bodies in the decision-making 
process for the admission to trading—and a consequent listing—independently of 
the BaFin.

The creation of a “European passport” typically leads to EU-wide validity of an 
approved prospectus. That is because a prospectus approved within the country of 
origin of the issuer is legally valid in all other member states and does not require a 
new examination by the other national authorities.
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The EU-wide content-related harmonization of the prospectus requirements has 
mandatory prospectus formats. For instance, the deadline for prospectus approval is 
harmonized across the EU and, therefore, grants broad equality of procedure. 
Accordingly, as a rule, BaFin must inform its decision within 10 business days or 
within 20 days in the case of an IPO.

It must be noted that the EU-legal harmonization of the prospectus system does 
not affect the current prospectus liability. Both the question of prospectus responsi-
bility (who is liable) and the question of the scope of liability (being liable for what 
and to what amount) still have to be answered according to the respective national 
laws of the single member states. An EU-wide harmonization of the different pro-
spectus liability regimes has not been achieved yet.

In Germany, the exchange trading of securities at the regulated market requires 
an administrative admission (Listing). In legal terms, the admission to exchange 
trading is a decision governed by public law. Furthermore, admission to trading has 
to be separated from the quotation at the later introduction of the admitted securi-
ties. Legally, quotation is defined as the first price fixing at the exchange.

However, the exchange trading of securities at the unofficial regulated market 
(Freiverkehr) at the exchanges does not require an administrative admission. Trading 
here requires only an “inclusion” to the unofficial regulated market on a private law 
basis. Legally, it is a contract between the exchange operator and a trading member, 
typically without any participation by the securities’ issuer. The regulated market of 
the exchange is an organized market regulated and supervised by state bodies. The 
unofficial regulated market (Freiverkehr) of the exchanges is part of the off-exchange 
trading (over-the-counter (OTC) market). This is mainly organized under private 
law and subject to only limited state supervision.

In Germany, there are currently eight stock exchanges, each legally equivalent 
and independent public law institutions: two in Berlin, and one each in Düsseldorf, 
Frankfurt, Hamburg, Hannover, Munich, and Stuttgart. If shares are supposed to be 
traded at more than one German exchange, then separate admission procedures 
have to be executed. These are usually subject to the same legal requirements. 
Formally, filings are separately completed per exchange. State supervision of the 
German exchanges is decentralized by the applicable German federal state where an 
exchange must have a registered seat. BaFin as central state authority for financial 
services generally has no supervisory functions for the exchanges.

3.1.4  Advantages and Disadvantages of a Listing

Commonly, it is at the issuer’s full discretion to decide if the issued shares are sup-
posed to be traded at an exchange. In practice, this decision is a multilevel process 
with the contribution of numerous external advisors, such as banks, auditors, law-
yers, investor relations advisors, and marketing agencies. This usually starts several 
months before the formal listing procedure begins. At the heart of the decision is 
weighing the advantages and disadvantages connected to a company listing.
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A listing offers the following advantages:
The issuer’s publicity and level of public profile increase. Consequently, this may 

lead to an increased demand for the issuer’s products and services as well as an 
increasing attractiveness for qualified employees. Moreover, the issuer’s reputation 
may be boosted, especially with the inclusion in an exchange index. Investors are now 
able to trade the purchased shares at a legally regulated and supervised market at any 
time (for the most part), and at transparent pricing due to public trading. Furthermore, 
in practice, options for issuing additional capital market instruments (e.g., bonds) 
have to be named along with the creation of an “acquisition currency” (one’s own 
listed shares could play this role) for investments in payment in asset deals.

Besides these advantages of a listing, being in the “spotlight” may create disad-
vantages as well. Significantly, this includes the risk of a takeover by a competitor 
buying up the issuer’s exchange-traded shares. In addition, there is also a risk of 
granting extensive participation rights to external third parties. That may even lead 
to a loss of entrepreneurial freedom in decision making by the “old” management; 
for example, there is the risk of dismissal and replacement of the current manage-
ment by a supervisory board increasingly occupied by “outside” persons. It must 
also be mentioned that there is a certain analyzability of the issuer for competitors 
(transparent issuer) based on the legal publication requirements of a prospectus, ad 
hoc disclosure, and financial statements. Additionally, there are one-off and ongoing 
costs of a listing, e.g., publication requirements, annual shareholders’ meeting, and 
analysts’ meetings. Finally, and this should not be underestimated, the exchange 
presence causes a continued pressure on the issuer towards its investors to justify its 
existence. The issuer may be immediately “punished” for a failure to meet publicly 
announced goals, which would be reflected in a decline of its stock price. This, in 
turn, might influence the issuer’s financial standing. There is also a certain danger 
that the issuer’s management may adjust corporate decisions more for the short- 
term effect on the share price rather than the company’s long-term benefit.

3.1.5  Delisting/Going Private

A company could, for various reasons, also decide to delist its shares from the 
market and become a private company again. The reasons for a delisting could be 
either involuntary or voluntary. An involuntary delisting could be the result of 
violating regulations and/or failing to meet financial specifications set out by the 
stock exchange. A voluntary delisting might be the result of different consider-
ations altogether. A listing costs money to maintain, which may not be justified, 
particularly for smaller companies. In addition, recurring expenditure for financial 
reporting requirements, ad hoc disclosures, and investor relations and the increased 
demands on management to develop high-quality relationships with analysts and 
investors need to be considered. A delisting also frees the company from certain 
transparency and disclosure obligations. Finally, a delisting provides greater stra-
tegic and financial freedom for a company. For instance, a delisting will facilitate 
long-term strategic planning as short-term considerations become less important. 
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Restructurings may be conducted with less public attention. In the event of a take-
over by a strategic investor, a planned consolidation or reorganization can be more 
easily effected.

3.2  Financial Market Communication

3.2.1  Equity Story

The equity story presents the company’s core competencies, success factors, and 
future prospects.

The success of an initial public offering largely depends on the communication 
phase ahead of the listing. The central element of the capital market communication 
is the company’s equity story. It includes all the main characteristics including the 
business model and the strategy, and it positions the company in front of potential 
investors. Thus, the equity story is a way of “translating” the company’s strategy 
into the language of investors and analysts. Because of its importance for the IPO’s 
success, the equity story requires detailed work, well ahead of the listing date. It 
involves the company’s top management and external advisers.

An explanation of the company’s business model in as simple and convincing 
terms as possible is an important element. By the same token, adapting an outside-in 
view on the company to reflect the view of analysts and investors is equally important 
because capital market participants usually take a peer group approach in evaluating 
companies. In this peer group approach, investors are comparing companies with the 
same business model for the most attractive investment opportunities in the sectors.

Ultimately, the equity story should answer the questions what the company is 
doing and why an investor should participate in the IPO. The development of the 
equity story can be conducted in three steps:

 1. Analysis of sector trends, growth potentials, and peer group positioning
 2. Analysis of the strength, weaknesses, opportunities, and risks of the company 

(SWOT analysis)
 3. Preparation of the investment case and demonstration of the concrete benefits for 

the company of the initial public offering

The following elements are vital in any equity story:

3.2.1.1  Company-Specific Factors

 1. The company’s product and/or service offering (e.g., key factors for revenue 
generation, development costs, profitability, product life cycles, dependencies on 
suppliers or raw materials, seasonal influences)

 2. Prospects and sustainability of the business model (e.g., strategic goals, growth 
prospects, use of IPO proceeds, external growth opportunities, potential share-
holder returns)
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 3. The company’s client base (e.g., size and structure of the client base, client 
behavior, dependency on large clients)

 4. The company history and its management (e.g., market position of the company, 
financial track record, patents or intellectual property rights, experience of the 
management, access to qualified staff, M&A track record)

3.2.1.2  Sector-Specific Factors

 1. Attractiveness of the sector (e.g., description of the sector and the competitive 
advantages of the company, sector studies including growth assumptions, con-
solidation scenarios)

 2. Competitive position in the sector (e.g., peer group description, benchmarking of 
product and/or service offering, market shares)

 3. Barriers to entry (e.g., unique selling propositions, technological advantages)
 4. Regulatory environment (e.g., relevant laws and regulations, subsidies)

3.2.1.3  Other Factors

 1. Corporate structure of the company (e.g., legal structure, shareholdings, related 
parties, corporate law history)

 2. Existing shareholders (e.g., anchor shareholders, blocking minority)
 3. Transaction structure of the IPO (e.g., remaining shareholders, amount of capital 

to be raised)

The IPO will only be successful if the company can deliver and communicate an 
attractive and sustainable equity story to capital market participants. It can be helpful if 
financial communications advisors and the bank consortium support the equity story 
development based on the company’s experience. The operational know-how of the 
company can be complemented with this capital market experience. If the core elements 
of the equity story are developed, different communication formats need to address the 
specific requirements of the target groups, from institutional and retail investors to sell-
side analysts and the media and other stakeholders. The equity story will be the core of 
the entire financial communication during and after the initial public offering process. 
The impact of a well-crafted equity story should not be underestimated.

3.2.2  IPO Communication

In the marketing phase prior to the IPO, the equity story is presented to potential 
investors.

The IPO communication process can be split into four parts: preparation phase, 
image-building phase, pre-offer phase, and offer phase (Fig. 3.2).
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In the preparation phase, the detailed communication concept for the IPO has to 
be developed. The heart of the concept is the equity story, serving as the basis for 
marketing the company to sell-side analysts and investors. As part of the communi-
cation concept, a clear plan is required with a view of the most important company 
stakeholders, of who should buy shares in the IPO process, and of who can serve as 
opinion leaders for investors and the wider public.

The image-building phase focuses on marketing the company and its products. In 
this phase the potential IPO is not actively mentioned, but the phase helps to increase 
awareness for the company and its management in the market generally, and with 
the media and investors in particular. Thus, this phase is especially important for 
companies less known to the public, or with more complex business models. The 
main marketing instruments in this phase are media relations work; company publi-
cations (e.g., annual reports); and image campaigns in newspapers. During the 
image-building phase, the equity story should also be presented to, and discussed 
with, sell-side analysts of the bank consortium. This is a further opportunity to col-
lect feedback from capital market participants with a broad overview of the peer 
group. This also prepares the analysts to write the research reports for the IPO.

The pre-offer phase starts with the announcement that the company is preparing 
an IPO. At this stage, the company normally does not disclose timing details of the 
going-public date. The pre-offer phase allows the issuer to finally evaluate the IPO 
readiness and make adjustments to the equity story. In the pre-offer phase, all of the 
communication formats including financial reporting, investor and media relations, 
a website, and company presentations should be set up. In the pre-offer phase, the 
company can also ensure that there is sufficient sell-side research coverage after the 
IPO. This can be achieved by meeting with banks and research houses that are 
already covering the sector or peer group companies.

Preparation 
phase

• Development of equity story and communication concept

Image 
building 

phase

• Increase awareness for company and management through marketing

Pre-offer
phase

• Communication of equity story to capital markets particpants

Offer phase
• Marketing of the company to investors

Fig. 3.2 IPO communication steps
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Research from sell-side analysts, who are opinion leaders, is an important conduit 
to increase penetration of the equity story in the capital markets. The media is similarly 
important. This applies especially to companies that are targeting retail clients with 
their equity story. Institutional investors can also be reached through news coverage.

The offer phase is kicked off with a conference for analysts and investors as well 
as media. At this point, the securities prospectus is publicly available and all details 
on the issuance structure are known. In an ideal world, the documents do not include 
major negative surprises for the market, such as an unexpected use of IPO proceeds 
and unknown risk factors, since this would undermine the company’s credibility and 
its management. Following the conference, the company’s management will meet 
investors during a road show.

Ultimately, institutional investors, including pension funds, hedge funds, and 
wealth managers, are the most important stakeholder group in the pre-IPO market-
ing process. They expect that company management presents the equity story ahead 
of the IPO in one-on-one or small group meetings. Those meetings serve as a basis 
for the investors to evaluate management’s credibility. These investors expect a high 
degree of capital market orientation that includes transparent, up-to-date, and key 
company information. Moreover, institutional investors will be focusing on the 
quality and accuracy of the company guidance within the applicable legal frame-
work. For investor meetings, a clear and crisp presentation should serve as the docu-
mentation. In addition, the company should try to anticipate as many questions as 
possible ahead of the meetings, drafting possible responses in a Q&A document.

The day of the listing is the highlight of the IPO process. This is also when all the 
measures for the unending investor relations activities must be ready.

3.2.3  Ongoing Investor Relations Activities

Key elements of an effective communication with investors are transparency, consis-
tency, and credibility.

A successful IPO is an important milestone in a company’s development. From 
the moment of the IPO, the company has a new product: its own shares. The shares 
need to be supported and promoted, like other products or services the company is 
offering. In this sense, the IPO is a landmark, the beginning of a new company era. 
The primary goals of investor relations are a fair capital market valuation, and an 
optimized cost of capital. The investor relations function can achieve these goals 
through a stakeholder-oriented, transparent, consistent, and credible financial mar-
ket communication (Fig. 3.3).

Transparency: Early in the process, the company has to identify the key business 
and financial metrics it plans to provide to investors after the IPO. Special consider-
ation should be paid to the metrics that peers use to describe their businesses and to 
provide guidance on their future performance. Understanding and adapting these 
standards will keep the company aligned with what investors are accustomed to 
receiving from the peer group of the issuer, and the issuer must demonstrate a com-
mitment to transparent communications.
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Transparency

Consistency

Credibility

Primary investor relations goals:
- Fair capital market valuation
- Optimization of cost of capital

Investor relations tools

Annual report     Results conferences     Annual general meetings     Press releases

Roadshows    Conference calls    Quarterly reports     Investor conferences

One-on-one meetings    investor relations website     Sell-side research

Fig. 3.3 Investor relations tools

Consistency: Investors are looking for new information in every interaction with the 
company. Any difference in messaging, content, tone, or frequency/timing of com-
munications can be perceived as an indication of changes in the business or outlook 
that could affect the company’s share price. Therefore, consistency in communica-
tions is very important. But the company must also be flexible enough to adjust to 
different business conditions.

Credibility: A major communications goals is building trust and credibility with 
capital markets’ participants. To this end, credible financial market communication 
is essential to maintain the trust of investors in a long-term investment. The com-
pany has to inform capital market participants in an honest and fair way about the 
strategy, its objectives, and its business development. Furthermore, changes of rel-
evant assumptions and parameters in the business model must be communicated on 
a proactive and timely basis. Greater trust among investors in a company normally 
results in higher demand for its shares; this might result in a valuation premium 
when compared to the company’s peer group.

3.2.4  Investor Relations Tools

A wide range of mandatory and voluntary investor relations tools support a com-
pany to achieve the primary investor relations objectives.

Internet: The investor relations website is one of the first places for investors seek-
ing more company information. Therefore, it should be user friendly, interactive, 
and easily accessible. Investors and analysts visiting the website must be supplied 
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with all the information they need to conduct initial due diligence on the company, 
and to help them advance their investment decisions.

Results Releases: Reporting financial results to investors is an important medium 
for commentary about the business to the financial community. Typically, the earn-
ings process includes a press release with financial data, an annual or quarterly 
report, and a conference call for sell-side analysts and institutional investors. These 
important communication formats help the company to demonstrate transparency 
regarding the way management speaks about the company’s successes, challenges, 
strategy, and forward-looking guidance. Effective preparation is critical to manage-
ment anticipating investor questions and proactively responding.

Investor Meetings: There are different formats with which management can engage 
with investors: road shows, where the company meets with institutional investors in 
one-on-one or group meetings; investor conferences, often with a presentation, fol-
lowed by one-on-one or small group meetings for more detailed discussions; and 
company events such as analyst or investor days at the company headquarters, which 
allows access to the broader leadership team and company facilities. Webcasts are 
also increasingly used at investor events to increase global participation. Regardless 
of the format, these meetings provide valuable  opportunities for context on financial 
results, explanation on strategy, and development of relationships with investors.

Media Releases: The company’s media releases should be drafted with an eye 
towards what the content means for the business and how it will be perceived by the 
investment community. If applicable, media releases should tie news events to the 
company’s stated strategy and show progress towards its objectives. If the announce-
ment impacts the company’s guidance for the quarter or year, these issues should 
also be addressed in the announcement. If the news has a high level of importance 
and complexity, a conference call for market participants can allow management to 
provide additional information on the event that prompted the media release.

The investor relation tools help the company to actively manage its shareholder 
base. Investors that are less well informed about the company, or whose investment 
style does not fit with the company, are more inclined to sell their shares. Diligent 
work is continuously required to identify the most important shareholders, to moni-
tor changes in the investor base, and to engage investors in a dialogue to help keep 
them informed about the company.

Beyond this, there is also a continuous need to identify and attract new investors, 
the ideal target group being long-term-oriented investors. There will certainly be 
interest from sell-side analysts to help to market the company to prospective inves-
tors. But given the potential conflict of interests the sell side has, the company should 
be in charge of managing the investor base and targeting potential new investors.

Nevertheless, sell-side research analysts can help to increase visibility among 
investors. The company should therefore develop relationships with these analysts 
who play an important role in communications between management and the invest-
ment community. Still, prioritizing management’s time with sell-side analysts can be 
challenging. Several factors should be considered by management when deciding 
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which research firm to support: the quality of research, marketing events, and general 
opinion on the company. Finally, it is important to treat all analysts equally when 
interacting with the sell side in order not to give an information advantage to anyone.
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Chapter 4
Secondary Market: Trading, Price Discovery, 
and Order Matching

Reto Francioni, Martin Reck, and Robert A. Schwartz

4.1  Price Discovery

4.1.1  Importance of Price Discovery

Price discovery is achieved as orders are submitted to a market and turned into 
trades. A transaction price is, of course, determined each time a trade is consum-
mated, but price discovery refers to something more fundamental. Price discovery 
refers to the search for a value that best reflects the broad market’s desire to hold 
shares of a stock. In economic parlance, price discovery involves the search for an 
equilibrium value. While price determination occurs on a trade-by-trade basis, 
price discovery is achieved only as a substantial set of orders is brought together, 
generally over a succession of trades.

An exchange’s ability to deliver good price discovery depends on its market 
structure, namely the rules, procedures, and technology that define the exchange’s 
trading platform (we delve into market structure later in this chapter). More efficient 
market structure enables the delivery of more robust price discovery for the broad 
market. The challenge, however, is formidable; equilibrium values are unobservable, 
they are continually subject to change, and they are not easily attained.
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An exchange’s economic function is not simply to make the transactions but 
(and this is the bigger challenge) an exchange also “produces” the prices at which 
the transactions are made. Delivering quality price discovery is a defining function 
of a stock exchange. From a definitional perspective, any trading facility that has as 
its primary function the delivery of good price discovery can, de facto at least, be 
considered an exchange. Unfortunately, however, the price discovery function of an 
exchange typically receives insufficient attention in market structure discussions. 
This is largely attributable to the non-observability of equilibrium prices and, there-
fore, to the difficulty of quantifying the deviations of transaction prices from their 
equilibrium values.

4.1.1.1  Expectations

Market participants commonly believe that shares have fundamental values. The 
concept of a fundamental value would apply in an environment where everyone 
who is in possession of the same fundamental information forms identical, 
homogeneous expectations of future share value. This commonly accepted share 
value would then be the stock’s equilibrium price, and the price of shares need 
not be discovered in the marketplace.

Homogeneous expectations, for good reason, are commonly assumed in aca-
demic modeling (to wit, it is a key assumption in the capital asset pricing model). 
The reason for this assumption is completely understandable—as a simplifying 
device, assuming homogeneity can make a complex theoretical model tractable. In 
actual markets, however, expectations are not homogeneous. Rather, participants 
in possession of identical information concerning a company’s fundamentals gen-
erally form divergent expectations based on that information. A divergence in 
beliefs is attributable to the sheer magnitude, complexity, incompleteness, and pos-
sible unreliability of the information set that pertains to a specific company, an 
industry, or the broad economy. Simply stated, in a divergent expectations environ-
ment, if some participants think, for instance, that a stock should be valued at $25 
a share while others assign a value of $30, what is the stock’s fundamental value, 
$25 or $30? The answer is “neither.” Stocks cannot have fundamental values when 
the expectations of market participants are divergent. In a divergent expectations 
environment, share prices are not discovered in the research offices of the ana-
lysts—they can be found only in the marketplace where buy and sell orders meet 
and are turned into trades.

4.1.1.2  Public Goods

The ability of an exchange to deliver reasonably accurate price discovery is of 
overriding importance. It is not just the parties to a trade who care about price; a far 
broader public uses exchange-produced prices for a wide spectrum of purposes that 
include marking to market, derivative pricing, valuations of mutual fund cash 
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flows, estate valuations, and dark pool pricing. To turn to a nautical analogy, an 
exchange- produced price shares properties in common with a lighthouse. A light-
house aluminates the presence of a harbor or the location of a rock; an exchange-
produced price sheds light on the value of shares. The beam from the lighthouse 
benefits any ship that is passing in the night; the light cast by an exchange-produced 
price benefits the broad investment community.

In economic terms, both a lighthouse and an exchange produce a public good. It 
is well understood in economics that public goods are undersupplied in a private 
economy and, accordingly, that they must be provided by government. This is 
indeed the case for a lighthouse, and it is for an exchange as well. Regarding price 
discovery, an exchange performs a quasi-governmental function of major 
importance.

Another key consideration is liquidity provision. Price discovery and liquidity 
provision interact in a mutually supporting manner: one would expect price discov-
ery to be sharper in a more liquid market and, reciprocally, that liquidity provision 
would be more forthcoming in a market that delivers better price discovery. 
Liquidity, however, is a slippery concept to define and hard to measure; the accuracy 
of price discovery is even more difficult to quantify (as we have said, equilibrium 
values are not observable).

The quality of price discovery is assessable, however. For one critical reason, this 
can be done with the use of an intraday volatility metric. The reason? Prices, in search-
ing for equilibrium values, exhibit accentuated volatility. Here is how it works.

4.1.2  Mean Reversion, Returns Autocorrelation, 
and Accentuated Volatility

The price path from one equilibrium to another rarely follows a straight line. Rather, 
prices bounce around, describing a jagged path that, with momentum moves (and herd-
ing), can cause prices to overshoot new equilibrium values and then reverse course. 
Prices that systematically fall after having risen (or which rise after having fallen) are 
said to mean revert. A good way to visualize mean reversion is to picture prices first 
swinging up and then down (or down followed by up) within a trading range. When 
prices mean revert, a sequence of returns (price changes) is negatively autocorrelated. 
With negatively autocorrelated returns, prices are not following a random walk. Instead, 
price increases (or a run of increases) are more apt to be followed by decreases, and 
price decreases (or a run of decreases) are more apt to be followed by increases.

Mean reversion and its counterpart, negative returns autocorrelation, are present 
in short-period price movements (e.g., intraday returns), but they decay as one 
moves to returns measured over longer intervals of time (e.g., a day or more). The 
price volatility accentuation that is associated with negative returns autocorrelations 
also decays as one moves to longer measurement intervals. Consequently, the qual-
ity of price discovery can be inferred by matching very-short-period price volatility 
with longer period price volatility.
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In a frictionless world of perfectly accurate price discovery (that is, in a random 
walk world), the variance of returns will increase proportionately with the length of 
the interval used to measure them. For instance, the variance of a distribution of 
five-day returns will be five times that of a distribution of one-day returns. Thus, a 
five-day returns variance that is less than five times a one-day returns variance indi-
cates that the one-day returns are negatively autocorrelated (i.e., are mean revert-
ing). Equivalently stated, the lower five-day variance is evidence that the one-day 
return variance is accentuated (not that the five-day return variance is depressed). 
We suggest, first and foremost, that the accentuation is attributable to price discov-
ery being a complex, noisy process which is replete with jagged price moves, 
overshooting, and mean reversion.

For this reason, the quality of price discovery can be inferred from an intraday 
volatility analysis. To do so, alternative volatility measures can be employed, with 
the most popular being variance (or standard deviation) and a high-low range.

4.1.2.1  Volatility Analysis: Evidence

Alan and Schwartz (2013) assessed the level of intraday volatility for a sample of 30 
Dow stocks, presenting examples of stock/day-specific opening half-hour volatility 
for the year 2011. In this subsection, we present a condensed version of the relevant 
part of that paper.1

The purpose of Alan and Schwartz’s analysis was not to assess an average 
level of volatility across a large, all-inclusive set of stocks, but to hone in on the 
higher levels that volatility can reach in a brief, opening half-hour interval. To 
achieve this, for all US stocks for each trading day in 2011, they first calculated, 
for each stock on each day, an opening volatility measure and a spread-adjusted 
opening volatility measure that are based, not on a variance statistic, but on a 
stock’s high-low price range:

 
Openingvolatility
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mean
= −P P

P
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(4.1)

 
Adjustedvolatility

max min
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P  
(4.2)

where Pmax, Pmin, and Pmean for a given stock and day are the highest, lowest, and 
average trade prices, respectively, during the first half-hour of trading (9:30 AM to 
10:00 AM), and Spread is the (time-weighted) average bid-ask spread over the 
same half-hour interval. The opening high-low volatility measure captures the 
range of price movements over the 30-min period; to get a sharper read on price 
discovery, this measure is adjusted by subtracting the bid-ask spread from the 
interval’s high- low prices.

1 This material is printed with permission of the Journal of Portfolio Management.
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The stocks were next sorted by their adjusted volatility and divided into 20 groups 
of equal numbers. Group 1 comprised the stock/day observations with the lowest 
adjusted volatility, and Group 20 comprised the stock/day observations with the high-
est adjusted volatility.2 From this all-inclusive set of stocks, the Dow stocks only were 
selected for the analysis. For each of the 20 groups, Alan and Schwartz selected the 
single Dow stock that had the highest single-day volatility in the group. The process 
resulted in 16 observations, which are shown in Table 4.1. Note that no Dow stock/
day observation was located in any of the four lowest volatility groups.

Table 4.1 gives the company name and ticker, date of the observation, average 
price during the opening half-hour, dollar difference between the highest and the 
lowest price, average spread, opening volatility, spread-adjusted opening volatility, 
and group to which the observation belongs. On the low end of the spectrum, on 
April 6, 2011, Johnson & Johnson (at the time, a $60 stock) had a $0.20 price fluc-
tuation in the first half-hour, a spread of $0.01 (2 basis points), and an adjusted vola-
tility of 0.31 %. At the high end of the spectrum, Disney (at the time, a $30 stock), 
on August 10, experienced a $2.31 price fluctuation in the first half-hour of trading 
with an average spread of 2 cents (7 basis points). Concurrently, Disney’s adjusted 
high-low was a very substantial 7.55 %. For all 16 observations, the spread-adjusted 
price volatility displayed in Table 4.1 is indicative of a component of volatility that 
we suggest represents appreciable price discovery noise.

2 Alan and Schwartz further imposed a price filter that restricts the sample to stocks in the 
$30–$100 price range.

Company Name (Ticker) Date Avg Price Hi-Lo Spread Volatility
Adjusted 
Volatility Group*

JOHNSON & JOHNSON (JNJ) 04/06/11 $59.82 $0.20 $0.01 0.33% 0.31% 5
BOEING (BA) 06/29/11 $72.34 $0.38 $0.03 0.53% 0.49% 6
HOME DEPOT (HD) 04/20/11 $38.34 $0.25 $0.01 0.65% 0.62% 7
MERCK (MRK) 09/27/11 $32.06 $0.25 $0.01 0.78% 0.74% 8
TRAVELERS COMPANIES (TRV) 08/04/11 $53.32 $0.48 $0.02 0.90% 0.86% 9
EXXON MOBIL (XOM) 05/26/11 $81.92 $0.82 $0.01 1.00% 0.99% 10
PROCTER & GAMBLE (PG) 04/12/11 $62.52 $0.71 $0.01 1.14% 1.12% 11
MCDONALDS (MCD) 10/05/11 $86.19 $1.12 $0.04 1.30% 1.26% 12
WALMART (WMT) 01/20/11 $55.66 $0.80 $0.01 1.44% 1.41% 13
AMERICAN EXPRESS (AXP) 09/26/11 $46.59 $0.77 $0.03 1.65% 1.60% 14
UNITED TECHNOLOGIES (UTX) 02/24/11 $82.74 $1.53 $0.03 1.85% 1.81% 15
UNITEDHEALTH GROUP (UNH) 12/08/11 $49.25 $1.05 $0.02 2.13% 2.08% 16
VERIZON (VZ) 08/01/11 $35.80 $0.89 $0.01 2.49% 2.46% 17
DU PONT (DD) 08/05/11 $47.88 $1.45 $0.02 3.03% 2.99% 18
JPMORGAN CHASE (JPM) 08/25/11 $37.69 $1.57 $0.01 4.17% 4.14% 19
DISNEY (DIS) 08/10/11 $30.34 $2.31 $0.02 7.61% 7.55% 20

(*There are no Dow stock observations in the first four groups, therefore our table starts from Group 5)

Table 4.1 Selected stock/day examples of opening volatility
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Of particular interest is the high end of the spectrum. On this end, Disney, on 
August 10, 2011, clearly stands out; let us focus on it. On that date, the market for 
Disney (and the broad market as well) was under stress, as the markets were pro-
foundly rattled by the European debt crisis. Might this explain the high first half- 
hour volatility? Macro uncertainty is certainly an underlying causal factor, precisely 
because price discovery is more difficult at times when uncertainty is high and 
people’s expectations about what the future will bring are more divergent. 
Nevertheless, the question remains this: what could account for one person buying 
shares at a price that was 7.61 % percent higher than the price at which someone else 
sold shares within the same half-hour interval when the average spread was only 
$.02, as occurred on August 10 for Disney stock?

Alan and Schwartz questioned whether or not a fresh news release from Europe 
(or any other news event during that particular half-hour) could be the cause. A 
search of LexisNexis revealed no major news announcements at this time for either 
Disney or the broad market. Neither does Disney’s price path suggest the advent of 
a major news announcement in the opening 30 min of trading on that day. Figure 4.1 
shows, second by second, for that first half-hour, how Disney’s (DIS) price evolved, 
side by side with the price of the SPDR S&P 500 ETF (SPY).3 In Fig. 4.1, DIS’s 
prices are on the left-hand axis and its chart is the solid line; SPY’s prices are on the 
right-hand axis and its chart is the dashed line.

3 To suppress the effect of price changes attributable to the bid-ask spread and to reduce the effect 
of out-of-sequence reporting, the prices shown in the exhibit are averages for all trades that 
occurred in each of the 1800 s that comprise the first half-hour (on that day, DIS averaged 37 trades 
per second, while SPY averaged 124 trades per second).

Fig. 4.1 Price path for SPY vs. DIS during the opening half-hour interval on August 10, 2011
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For DIS, there is initial volatility and a bump up in the first minute, a predominantly 
downward trend until 9:37 AM, a predominantly upward trend until 9:50 AM, fall-
ing prices for the next couple of minutes, and lastly an uptrend to 10:00. The picture 
for SPY is simpler: falling prices until 9:35, an upward trend until 9:48, and primar-
ily falling prices to 10:00. Comprehensively viewed, both paths display mixtures of 
trending and reversals, and the two paths are weakly correlated with each other (the 
correlation is .19 for 30-s returns and .47 for 1 min returns).

From this evidence, one can infer that intra-half-hour news release is not the cause 
of the observed price movements for DIS. We suggest that the more plausible cause is 
the dynamic process of price discovery. Apparently, the August 10 opening price did 
not adequately reflect the broad market’s desire to hold Disney shares. We suggest that 
the substantial price changes which ensued for at least the next 30 min largely reflected 
the market searching for a price that better balanced the opposing pressures exerted by 
a diverse population of buyers and sellers whose expectations, given the greater uncer-
tainties that prevailed at that time, were on that day strikingly divergent.

After having focused on one stock (DIS) in particular, Alan and Schwartz pro-
ceeded to consider the full set of 30 Dow stocks over all 252 trading days in 2011. 
In this assessment, each stock/day observation was assigned to a volatility group.4 
Summary statistics of the adjusted opening volatility for each of these groups are 
given in Table 4.2. The mean, adjusted volatility ranges from 0.28 % for the lowest 
volatility group to 5.56 % for the highest volatility group.5 The faster rise in average 
volatility among the higher volatility groups is striking: while group 18 has an aver-
age volatility of 2.71 %, the average reaches 3.49 % in group 19, and 5.56 % in 
group 20. Table 4.2 also shows the number (N) and the percent (%N) of Dow obser-
vations in each of the 20 groups. Out of the volatility observations for all Dow 
stocks in 2011, roughly 43 % fall into groups 11–20. In other words, almost half of 
the Dow stocks experienced an opening volatility that is higher than the median 
volatility across all stocks. Clearly, it is not just the small cap stocks that experience 
high volatility—the largest stocks in the economy clearly exhibit accentuated vola-
tility in the first half-hour of trading as well.

4.1.2.2  Monitoring Volatility

Having a volatility auction at times of high volatility insures having (1) a price 
discovery process in place even when continuous trading has to be interrupted due 
to larger price movements, (2) and not only allows for the pricing of the underlying 
stock, but also provides a price point for the respective derivatives instruments 
related to that stock. Related to indexes, the calculation of their values can (3) con-
tinue and is possible at any time during normal trading hours and, like for stocks, 
(4) any derivative product defined based on such an index can continue to be priced 
and traded (Fig. 4.2).

4 The same stock was allowed to fall into different volatility groups on different days.
5 Except for the three highest volatility groups, means and medians are virtually identical.
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Group* Mean Median Min Max N** % N

5 0.28% 0.28% 0.16% 0.31% 77 1.02%

6 0.42% 0.42% 0.32% 0.49% 607 8.03%

7 0.56% 0.56% 0.49% 0.62% 939 12.42%

8 0.68% 0.68% 0.62% 0.74% 1032 13.65%

9 0.80% 0.80% 0.75% 0.86% 854 11.30%

10 0.92% 0.92% 0.87% 0.99% 780 10.32%

11 1.05% 1.05% 0.99% 1.12% 754 9.97%

12 1.18% 1.18% 1.12% 1.26% 600 7.94%

13 1.33% 1.33% 1.26% 1.42% 503 6.65%

14 1.50% 1.49% 1.42% 1.60% 412 5.45%

15 1.70% 1.70% 1.60% 1.81% 294 3.89%

16 1.94% 1.93% 1.81% 2.09% 259 3.43%

17 2.25% 2.24% 2.09% 2.46% 197 2.61%

18 2.71% 2.68% 2.46% 3.02% 148 1.96%

19 3.49% 3.40% 3.03% 4.14% 78 1.03%

20 5.56% 4.86% 4.19% 8.89% 26 0.34%

*There are no Dow stock observations in the first four groups, therefore our table starts from Group 5.

**Total number of observations is 7,560 (30 stocks * 252 trading days).

Table 4.2 Summary statistics of the adjusted opening volatility by group
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An example illustrating volatility is shown in Fig. 4.3:

 1. After rumors emerged in the market that CME Group was planning to make 
Deutsche Börse Group an acquisition offer, DBG’s share price rose to a maxi-
mum of € 52.30 (+12 %).

 2. After the communication of an ad hoc announcement, the price dropped to 
€ 47.50. The share closed at € 49.30 (+5.6 %) with a turnover surpassing the 
daily average on 25 February three times.

Trading volume slowly decreased as DBG’s communication department denied 
rumors until the release of the ad hoc (Fig. 4.4).

1 Rumor: Offer
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Fig. 4.3 Intraday volatility (Deutsche Börse Group example, 25 February 2013)

Fig. 4.4 Volatility interruptions in DB1 Shares on 25 February 2013
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4.2  Market Structure

Having recognized (a) the importance of an exchange delivering reasonably accu-
rate price discovery, (b) that the quality of price discovery can be assessed by an 
intraday volatility metric, and (c) that intraday, first half-hour volatility can be strik-
ingly high, we have one further matter to address at this time: the relationship 
between the quality of price discovery and a market’s architecture.

By market architecture, we are referring to an exchange’s rule book, trading 
systems, and technology. With each of these, clear alternatives exist. Here are some 
highlights. In a continuous market, trades that are generally bilateral are made 
whenever a buy and sell order meet or cross in price; in a periodic call market, 
orders are batched together for simultaneous execution at a single point in time at a 
single price. On an organized exchange, price is the primary rule of order execution 
(highest bids are matched with lowest offers), but when the most aggressive orders 
are tied in price, a secondary rule of order execution is called for; the rule could be 
time priority (first in, first out), size priority (the largest orders execute first), or pro-
rata execution. Designated market makers may or may not be included to facilitate 
liquidity supply. Along with standard market and limit orders, an assortment of 
alternative order types and instructions are generally available (e.g., fill-or-kill 
orders, all-or-nothing orders, and hidden or iceberg orders). Small retail orders are 
typically handled in one way, and large block orders in another. A marketplace may 
be integrated or fragmented, and trading can be transparent or opaque. Systems can 
be predominantly electronic or driven by human intermediaries. A trading environ-
ment may be based on a single modality or it can be a hybrid.

This overview of market structures can be extended in both scope and detail, and 
we turn to major alternatives later in this chapter. The important point to make at 
this time is that market quality is not an exogenous variable it very much depends 
on how order flow is integrated in the process of delivering trades and producing 
prices. Choice exists, and unanswered questions as to what is best persist. Market 
architecture remains a work in process.

4.2.1  Continuous Trading in Order-Driven Markets

4.2.1.1  The Link to Continuous Trading: The Spread

No spread exists as a call auction book builds with buy orders meeting and crossing 
sell orders in price. But, after the call has been completed, unexecuted orders remain 
on the book (unless otherwise instructed) and, because all matching and crossing 
orders have been executed and are no longer on the book, a spread necessarily exists 
between the highest posted bid and the lowest posted offer in the continuous market 
that follows the call. This spread between posted orders continues to exist as the 
continuous market progresses, widening with the elimination of previously posted 
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orders and shrinking with the arrival of new orders that are not priced aggressively 
enough to execute upon arrival. The book at the completion of a call, and the spread 
between unexecuted orders that characterizes the start of the continuous market, is 
shown diagrammatically in Fig. 4.5.

After applying the matching rules, the market in the above traded stocks looks as 
follows:

• The execution price (EP) is 100: three shares are matched on each side and both 
orders execute fully.

• The spread is two, which means for the investor: the best bid to sell to is 99, the 
best offer to buy at is 101. If one were to inquire what the market is, the answer 
would be “99–101.”

• The remaining orders in the consolidated limit order book (CLOB) stay there, 
ready for matching if incoming orders drive the price in their direction and a 
match is reached. These booked orders build both the market’s breadth (at the 
price at which they have been placed) and its overall depth, thereby making the 
market more liquid.

Because there is no surplus of unexecuted orders at the execution price of 100, 
no order is left on either side of the book at 100. Therefore, the spread is now 
99–101.

Referring again to Fig. 4.5, if two orders rather than one were placed at 100 
(= EP), the cumulated number of buy orders at 100 would be four. Hence, one order 
would be left on the book on the buy side after the call has been completed. 
Accordingly, the quotes and their attending spread after the execution of three 
orders on each side would be 99–100 and 1, respectively. Reciprocally, if the over-
hang of one order was on the sell side, the quotes and the spread at the open of the 
continuous market would be 100–101 and 1, respectively.

EP= 100/VolEx = 3 units / no surplus -> spread: 99 - 101

102

101

100

99

98

97

Price

B S

ΣB SO SO ΣS

1 5

1 4

1 3

1 2

1 1

2 1

3 1

103
1 1

0 0 5

0 0

= Spread 
(99-101)

= Executed
Orders

4 1

5 1

5 0

∆ Buy

∆

EP

∆ Sell

0

Fig. 4.5 The origin of the spread
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Several broad points can be made about order placement in a continuous market 
environment6:

• Competition among dealers and limit order traders keeps spreads tighter.
• Dealer spreads depend on the costs they incur when providing immediacy.
• The threat of informed trading widens spreads.
• Uninformed traders in particular bear the cost of paying spreads that are wider 

because of the risk of adverse selection.
• Spreads are tighter for more liquid, better known, large cap stocks.
• Large anonymous traders are widely thought to be better informed.
• Limit-order traders give options to traders who can respond more quickly to 

changing market conditions.

4.2.1.2  Market Orders and Limit Orders

We alluded to some of the alternatives for market structure in the previous sub-
section. The two basic structures are continuous order-driven markets and con-
tinuous quote-driven markets, where “continuous” means that a trade can be 
made at any point in time that the market is open and a buy and sell order either 
meets or crosses in price. In a continuous market, trades are generally bilateral 
(i.e., one trader’s buy order executes against another trader’s sell order) as distinct 
from a call auction where trading is generally a multilateral (batched) matching 
(Fig. 4.6).

In a pure order-driven market, the orders of some public traders set the prices at 
which other public traders can buy or sell without the participation of an intermedi-
ary. In a pure quote-driven, dealer-intermediated market, a dealer’s ask quote estab-
lishes the price at which a public trader can buy shares, and a dealer’s bid quote 
establishes the price at which a public trader can sell shares. In this section, we 
focus on the former, the continuous order-driven market.

The viability of an order-driven market depends on the willingness of some 
public participants to place limit orders, and on the willingness of other public 
participants to place market orders. Without limit orders, market orders could not 

6 Schwartz, Robert A./Francioni, Reto (2004): Equity Markets in Action. The Fundamentals of 
Liquidity, Market Structure & Trading. Hoboken: Wiley.

Market Orders Limit Orders
• Execute at the best counterpart
• Execute immediately
• Immediacy/liquidity demanding

• Execute at price of the order
• Delayed or no execution
• Immediacy/liquidity supplying

Fig. 4.6 Market orders vs. limit orders
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execute; without market orders, limit orders could not execute. They need each 
other. Without market orders and limit orders coexisting, an order-driven market 
would fail. In essence, the limit order placers provide liquidity and immediacy to 
market order traders who are seeking liquidity and immediacy.

A limit order is so named because the trader who has placed it has stated a price 
limit at which shares are to be bought or sold. For a buy limit order, the price limit 
is the maximum share price the trader is willing to pay; for a sell limit order, the 
price limit is the minimum share price the trader is willing to accept. Alternatively 
stated, at any price greater than the buyer’s limit, the buyer does not wish to acquire 
the shares; at any price lower than the seller’s limit, the seller does not wish to 
dispose of the shares.

Market orders, on the other hand, are unpriced orders. The trader who has sub-
mitted a market buy order is willing to buy at the lowest posted offer, which would 
be the price established by the most aggressive (lowest priced) limit sell order. The 
trader who has submitted a market sell order is willing to sell at the highest posted 
bid, which would be the price established by the most aggressive (highest priced) 
limit buy order.

Limit orders are generally posted on the limit order book, with buy limits placed 
below the lowest market ask and sell limits placed above the highest market bid. A 
limit buy order priced above the best market ask (or a limit sell order priced below 
the best market bid) is referred to as a marketable limit order. Marketable limit 
orders that are larger than the best market ask (or bid) will walk the book (that is, 
buy orders will execute at successfully higher prices and sell orders will execute at 
successfully lower prices) until they are fully executed or reach their limit price, at 
which point any unexecuted portion of the order will be entered in the book as a 
regular limit order.

4.2.1.3  Costs and Benefits of Market Orders and Limit Orders

Trading by market order conveys one benefit: it enables the participant to trade 
immediately and, in so doing, to achieve certainty of execution. But a market order 
strategy entails a cost. Assuming that the order is not large enough to walk the book, 
the market order trader buys at the ask or sells at the bid and, in so doing, pays the 
spread. The spread, however, is the cost of a round trip, and thus half of the spread 
is taken to be the cost of each leg of a round trip.

Trading by limit order saves the spread, but incurs a cost of its own: a limit order 
on the book may not execute and, if it does execute, it might do so for an undesirable 
reason. Limit order traders, like market makers, are posting quotes that enable oth-
ers to trade. A market maker is in business to provide liquidity and immediacy to 
others. He will sell, not because he wishes to hold fewer shares, but because a public 
participant wishes to buy; or he will buy, not because he wishes to hold more shares, 
but because a public participant wants to sell. A limit-order trader, on the other 
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hand, seeks to buy or to sell for the precise purpose of adjusting his or her portfolio 
holdings. If he or she posts a limit order and it does not execute, he or she has failed 
to make that portfolio adjustment and that, to him or her, is a cost.

A limit order executes when it (a) gets to the top of the book, (b) gains time prior-
ity by being first in the queue at the best bid or offer, and (c) is hit by a market order. 
The trade-initiating market order could have been part of a temporary buy/sell 
imbalance, or it could have been motivated by news that, from the perspective of the 
limit-order placer, was adverse information. When the limit order executes because 
of adverse information, the limit-order trader bears the cost of “adverse selection” 
and suffers what is known as “ex post regret.”

But trading by limit order is beneficial when the order is executed because of a 
temporary buy/sell imbalance. In the microstructure literature, the imbalance is 
attributed to participants buying and selling shares for their own “liquidity” pur-
poses when a fresh receipt of cash is realized or a new need for cash is incurred. A 
buy/sell imbalance that is informationless can push price to (and also past) the price 
of a posted limit order, trigger an execution, and then revert back to its former level. 
After his or her order has executed, the limit-order trader benefits from this rever-
sion. The price reversion is referred to as mean reversion, the tendency of price to 
move back to its “mean” (i.e., average) value after it has been pushed away. Mean 
reversion in prices translates into accentuated short-period price volatility, as we 
have discussed previously.

Recognizing that the compensation for limit-order trading is realized through 
mean reversion and accentuated price volatility, we note that a certain amount of 
mean reversion (and the associated volatility accentuation) is a natural property of a 
continuous, order-driven trading environment. If the limit order book is very thick 
and the bid-ask spread is tight, price dislocation and mean reversion will be mini-
mal, the compensation for placing a limit order will be low, and fewer of these 
orders will be placed. At the other end of the spectrum, if the book is thin and 
spreads wide, mean reversion will be strong and a greater number of limit orders 
will be placed. When the book is in balance, the spread is just wide enough and 
mean reversion is just strong enough to appropriately compensate the limit-order 
traders for accepting the risk of not executing, along with the risk of executing 
because of adverse information change.

This balance between limit orders and market orders also underlies the natural 
(an economist would say “equilibrium”) size of a stock’s bid-ask spread. A spread 
that is “too tight” reduces the benefit of trading by limit order but does little to 
reduce the risks of non-execution and adverse selection. Thus, a spread that is “too 
tight” leads to more market orders being placed relative to limit orders, and hence 
the spread is widened. At the other end of the spectrum, a spread that is “too wide” 
leads to more limit orders being placed relative to market orders, and hence the 
spread is tightened. When the spread is of appropriate magnitude, the likelihood of 
it widening when it next changes equals the probability of it tightening.

We conclude this discussion with the thought that, because the risks of trading 
by limit order cannot be eliminated by placing a limit order sufficiently close to a 
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counterpart quote that has already been placed on the book, a bid-ask spread is a 
natural property of a continuous order-driven market, just as is mean reversion and 
accentuated short-period price volatility.7

4.2.1.4  Transparency and a Consolidated Limit Order Book

It follows from our prior discussion that a participant in a continuous order-driven 
market is led to make strategic decisions: most importantly, whether to submit a 
market order or a limit order and, if a limit order, the price at which that order is 
placed. Knowledge of the configuration of the limit order book is critical to making 
these strategic decisions, as is information concerning recent prices, quotes, and 
trades. Simply put, reasonable pre-trade transparency and post-trade transparency 
are both essential for a continuous order-driven market to operate efficiently.

Order flow consolidation is also important. Consolidating the order flow facil-
itates enforcing price priority across all orders that have been sent to the market. 
It also enables a secondary priority rule to be imposed across all orders (e.g., 
time priority). Consolidated order flow, with price and time priority enforced, 
bolsters competition between all orders that have been sent to the market. 
Additionally, the consolidation of market information facilitates the formulation 
of order placement strategies.

4.2.1.5  Limitations of the Continuous, Order-Driven Market

An order-driven market is an ecology that comprises a variety of participants who 
interact in a variety of ways: some are buyers, and others are sellers. Some are seek-
ing to trade because of new information, others because of their individual reassess-
ments of share value, and others in response to their personal liquidity needs and 
cash flows. Some seek to trade by limit orders and others by market order. Some are 
longer term investors and others are shorter term traders. Some are proprietary trad-
ers and others are intermediaries. Some are large, institutional players and others are 
relatively small retail customers. And so forth and so on. The important point is, for 
the order-driven market to work efficiently, it must be in ecological balance. If it 
isn’t, the order-driven market can collapse.

First and foremost, for a continuous order-driven market to be viable, it must 
receive sufficient order flow. If the order flow is inadequate, the possible gains from 
mean reversion will be insufficient to compensate a sufficient number of traders for 
placing limit orders (and, by so doing, accepting non-execution risk and adverse 
selection risk). Hence, the limit order book will be unduly thin. A sparse book and 

7 For further discussion, see Kalman Cohen, Steven Maier, Robert Scwartz, and David Whitcomb, 
“Transaction Costs, Order Placement Strategy, and Existence of the Bid-Ask Spread,” The Journal 
of Political Economy, April 1981, pp. 287–305.
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a correspondingly wide bid-ask spread impose a cost that discourages the placement 
of market orders and this, in turn, lowers the probability of a limit order executing. 
A vicious cycle can develop that results in market failure. For this reason, an alter-
native to the continuous, order-driven market is generally turned to for smaller cap, 
less frequently traded issues. A more appropriate market structure for the thinner 
traded securities is the quote-driven, dealer market. Call auctions can also be 
profitably employed.

While transparency is an important feature of a continuous, limit order book 
market, large traders, to contain their market impact costs, seek opacity for their 
orders. It is clearly inappropriate for a large participant to submit a large block as a 
market order it would walk the book and, if large enough, could clear out the entire 
contra-side of the book. Neither would a large block be posted as a limit order trans-
parency would be totally lost and, given its size, the probability of the large order 
executing completely would be relatively low. Consequently, blocks are not submit-
ted as such to the continuous, limit order book market; rather, they are delivered in 
a succession of small tranches. The “slicing and dicing” takes time, however, and 
thus immediacy is not supplied in this market environment. Alternatively, the large 
orders are commonly submitted to an alternative trading system (ATS), many of 
which are referred to as dark pools.

Recently, technology development has brought to light one further complexity 
for the continuous market: the incredible speed with which orders can be submitted 
and turned into trades. Accompanying this speed is the ability to measure time with 
high-frequency precision. In today’s markets, time is measured in sub-second inter-
vals, down to nanoseconds and even microseconds.

Fast order submission, trade execution, and information dissemination are clearly 
desirable; hyper-fast, however, may not be. Because a bilateral trade is made any 
time that a buy order and a sell order meet or cross in price, speed is not simply 
desired in and of itself; in continuous trading with supersonic speed, getting to the 
market quickly is not per se important; getting to the market first is what matters. 
And it is the race to be first that magnifies the importance of speed in continuous 
market trading. When sub-second readings matter, the continuous market can 
become hyper-continuous.

No human can follow the quotes, trades, and prices as they evolve with subsec-
tion frequencies. Consequently, high-speed trading decisions are made by comput-
ers, and computer-to-computer trading can, at times, lead to some undesirable 
results (e.g., flash crashes that have been experienced in recent years). The cost of 
acquiring the technology required to achieve such high-frequency trading is enor-
mous. In the HFT world, some participants gain advantages through, for instance, 
co-location and development of sophisticated trading algorithms.

In a horse race, a winner must if at all possible be declared and, with a nano-
second time clock, winning by a nose can do it. But trading is not simply a horse 
race. In trading, the sequence of order arrival within tiny, sub-second intervals 
is not attributable to meaningful, underlying information change, and it conveys 
little information of fundamental economic importance to other participants. 
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For the most part, the sequence of order arrival in very brief intervals is a matter 
of chance, of who has the better technology, and the vagaries of the order flow. 
Recognizing this, a lot can be said for not adhering to a microsecond time stamp. 
Alternatively, all orders within, for instance, a 1-s interval could be given the 
same time stamp, a stamp that identifies the second within which each order has 
arrived. Thus, multiple orders that arrive in the same second should be given the 
same time stamp, and may be executed in a single multilateral match with the 
use of a call auction algorithm to determine the trades and prices.8 Further 
understanding this possibility requires knowledge of the call auction approach 
to trading, a market structure that we turn to in the next section of this chapter.

4.2.2  Call Auctions in Order-Driven Markets

An auction is a standardized procedure for handling and matching orders in a con-
solidated limit order book for the purpose of establishing a clearing price, the num-
ber of shares that will trade at that price, and the specific participants who will 
participate (and to what extent) in the multilateral transaction. The execution price 
is the value that maximizes the total number of shares that will trade.

The order book for the call can offer different degrees of transparency:

• Regarding quantity and quality, the book can display information ranging from 
displaying all orders including price, size, and trader name to simply showing 
indicated clearing prices but not volume or any other information.

• Regarding time, from seamless to minutes or a couple of minutes.
• Regarding addressee, the professional traders get the market information in real 

time, interested public parties postponed.
• Regarding data dissemination (which is an additional business for stock 

exchanges), a variety of combinations of what/when/to whom are in place; here 
segmentation is key, as well as, e.g., data streams for professional traders or algo 
traders.

The order book is built in the following steps:

 1. Buy and sell orders are entered with price and time of entry recorded.
 2. Limit orders on each side of the book are cumulated, from the highest price to 

the lowest for buy orders, and from the lowest price to the highest for sell orders.
 3. Market orders are cumulated and included in their respective totals.
 4. The cumulated buy orders are matched against the cumulated sell orders.

8 For further discussion, see Robert Schwartz, “Slow Down, Wall Street,” Commentary in Traders 
Magazine, July 2014, and Robert Schwartz and Liuren Wu, “Equity Trading in The Fast Lane: The 
Staccato Alternative,” Invited Editorial, Journal of Portfolio Management, Volume 39, Issue 3 
Spring 2013, pp. 3–6.
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With this preparation of the central order book, the matching algorithms can be 
applied to get the execution price (Fig. 4.7). The matching algorithms of an auction 
are an axiomatic system, whereby the overriding principles are the following:

• For one price without surplus (i.e., a clean cross): most possible executions, max-
imum turnover.

• For one price with surplus: maximum turnover and additional criterion.
• An additional criterion, like market pressure or most recent price, has to be intro-

duced if two prices with the same surplus would be executable.

The algorithmic matching system must fulfil the following criteria:

• Consistency—Equal treatment
• Completeness—No loopholes or gaps in the procedure
• Simplicity—Least possible complexity

The first two bullets are necessary conditions, whereas the third is more of an 
criterion to improve effectiveness and efficiency.

4.2.2.1  Essentials

There are several necessary preconditions for a functioning call auction.
Fungibility means interchangeability: The shares of a listed company have all 

the same features and characteristics in content, form, and time. This is why buyers 
and sellers can trade at exchanges and clear through CCPs, which means netting 
and offsetting. In order to trade in an auction, the presence of buyers and sellers is 
mandatory besides a COB. Orders can be stored and deleted in a regulatory, com-
pulsory way and, in applying the matching algorithms, orders get translated into 
trades. The whole call auction is embedded on the rules and regulations of an 
exchange (Fig. 4.8).9

9 Cf. paragraph 4.2.2.4.

highest possible volume

Execution Price (EP)  in a
specific stock:
1 a given COB
2 application of consistent

matching algorithms
3 at highest possible volume /

lowest surplus

price

size

execution price

buy sell

Fig. 4.7 Calculation of the execution price
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Auctions can be structured in different ways, as is illustrated in the diagram 
above. In a single (one-sided) auction, the highest bidder gets the object (e.g., a 
piece of art). In a descending auction, the first (lowest) bidder gets the object. If 
sealed bids are allowed, one alternative for the execution price is the first sealed bid; 
another alternative could be that the second sealed bid is the execution price.10

An execution price is determined by every auction, while the sequence of the 
repeated auctions determines the perfection of continuation (seamless). An auction 
can also cover the sell and the buy side simultaneously, as does an auction at the 
stock exchange. In contrast to a single auction, this is called a double auction.

4.2.2.2  Double Auction

With a double auction, bids and offers for a specific stock are matched to find the 
execution price. This price determination is achieved by applying a specific set of 
rules (matching algorithms).

A double auction can fulfil several functions:

• Open the market (opening auction)
• Reopen the market following a trading halt
• Close the market (closing auction)
• Mimic continuous price discovery by adding several multiple auctions in very 

short periods of time (even seconds are possible)

Figure 4.9 shows the situations that can occur before an execution price (EP) is 
determined:

10 This is in accordance with “buy low/sell high,” meaning for a single auction: in the first sealed 
bid it would be the one with the highest price, which is also true for the second sealed bid.

standard auc�on types

single auctions multiple auctions

ascending 
bid

descending 
bid

sealed
bid standardized not standardized 

(=single)

first 
price

second 
price buy sell buy / sell

stock
exchange

Fig. 4.8 Standard auction types
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If in a double-auction-price-discovery, the right side (Yes) applies, two 
possibilities can occur: either there is one price or there are two prices.

 1. In the case of one price, this is the EP. And with an additional priority the han-
dling of the surplus is defined. Some possible priorities are outlined in Sect. 4.5.

 2. If two prices are possible, first the criteria to find the EP are applied, and after-
wards the priority to handle the surplus.

A graphical outline of a double auction to open the market is shown in 
Fig. 4.10a, b:

 1. Pre-trading: During the pre-trading phase, all incoming orders are collected in 
the COB. At the same time, orders may also be deleted. The COB is open, and 
the cumulated breadth and depth of the book can be seen in its entirety.

 2. Auction (Deutsche Börse AG example): Once the call auction has started, the 
book is no longer transparent; there will be only a display of the indicative EP.11 
At a random end, the COB is frozen, so that no order may be entered or taken out 
of the book. Then the price determination is activated by applying the matching 
algorithms. At the end of the call the EP is defined and the market is cleared. The 
best (most aggressive) unexecuted orders that remain on the book set the spread 
which applies as continuous trading starts.

Through placing calls within the trading hours, the trading day gets a clear 
structure (Fig. 4.11).

11 This is an optional feature.

I Apply Matching 
Rules

II Apply Additional 
Criteria

III Apply Priorities

Fig. 4.9 Determination of the execution price in double auctions
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Fig. 4.10 (a) Opening the market through double auction. (b) Double auction characteristics
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Fig. 4.11 Example structure of a trading day
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4.2.2.3  Call Auction

A call auction is an order-driven market. Unlike the continuous order-driven 
market, in call auction trading orders that could otherwise be matched and 
executed (in bilateral trading) are held and cleared (in multilateral trading) at a 
single point in time, and at a single price. The matched and crossing orders which 
are executed at that single price include buy orders at the call price and higher, and 
sell orders at the call price and lower.

As noted, the clearing price at a call is determined by selecting the value which 
maximizes the number of shares that trade. This value is found by matching the 
cumulated buy orders (cumulating from the highest priced buys to the lowest) 
with the cumulated sell orders (cumulating from the lowest priced sells to the 
highest). Because order size and price are not continuous variables, a buy-sell 
imbalance (surplus) commonly exists at the market clearing price. Surpluses are 
typically handled by executing orders on the deeper side of the book according to 
the sequence in which they were transmitted to the market (i.e., by applying a 
first-in, first-out time priority rule).

During the first price determination in the process of getting an EP during a call 
auction, three phases have to be distinguished:

In the first phase, the COB has to be built and prepared to start the price determi-
nation. Then, in phase two, the actual determination of the EP takes place by apply-
ing matching algorithms. And eventually, in phase three, a possible surplus has to 
be handled.

As noted, if based on the application of the matching rules, two prices are pos-
sible, and an additional criterion is necessary to determine the execution price 
(Fig. 4.12). One of the following three criteria can be applied:

 1. Criterion of smallest surplus: The objective of the smallest surplus criterion is to 
minimize the number of unexecuted orders. Therefore, in Fig. 4.13 the execution 
price (EP) is 99 because, at this price, the surplus is 500 shares while at 98.75 the 
surplus is 1000.

 2. Criterion of market pressure: If, after the application of the two above mentioned 
criteria, two prices are still possible, the third criterion has to be resorted to. For 
instance, for the two possible prices 99 and 98.75:

• The trading volume is 3000 shares and at the same time.
• The minimum surplus is 1000 shares.

Because the surplus of the two possible prices is on the buy side, prices are 
driven up (if both surpluses were on the sell side, prices would be driven down): 
Therefore, 99 is the execution price (EP).

If the two equal surpluses at 500 shares were on the buy side (at 98.75) and the 
other one on the sell side (at 99), as shown in Fig. 4.14, the execution price (EP) 
is 99, because the reference price, usually the last paid price for the preceding 
day, is 99.50.
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 3. Most recent price criterion: In the unlikely case that two EPs with the same 
surplus but on different side of the market occur, the price that is closest to the 
last paid price—the reference price12—is selected. In the following example 
of Fig. 4.15, the reference price of 99.60 is closer to 99.0 than to 98.75.

12 In the rules and regulations of exchange organizations, the reference price is usually the closing 
price of the previous trading day. The closing price is also used as a reference price for the deriva-
tives market.

surplus

No Yes

2 prices 1 price2 prices 1 price

Criteria

EP

Criteria

EP

1 Smallest Surplus
2 Market Pressure
3 Most Recent Price

COB: At Maximum
Turnover

Fig. 4.12 Determination of the execution price in case of two prices

Fig. 4.13 The smallest surplus criterion
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If through application of the outlined criteria an execution price is determined 
and there is no surplus, all orders on both sides of the market are executed at the 
EP. If there is a surplus, it is calculated as the number of shares at the larger side 
minus the number of shares at the smaller side. The smaller side, which always 
executes completely, establishes the number of shares that trade, while shares on the 
larger size have to be rationed (Fig. 4.16).

Several rationing criteria are equally possible:
Time priority: Time is the most common secondary priority rule (with price 

being the first priority rule) (Fig. 4.17). The application is as follows:

Fig. 4.14 The smallest surplus criterion

Fig. 4.15 The most recent price criterion
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 1. At the EP (= 100) arrange the orders based on their time stamp.
 2. Then apply priority “first come first served/executed”:

• On the smaller buy side, all orders are executed: The executable volume at EP 
is 4 units/shares.

EP + Surplus

2 prices 1 price

EP

Criterion

EP

COB: At Maximum
Turnover

Alternatives:
1 Price-Time
2 Price-Size
3 Proportional
4 At Random

Priority for ∆

Execution Execution

Fig. 4.16 Priorities on how to handle the surplus
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Fig. 4.17 Time priority
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• On the bigger sell side, orders 1–3 are executed, and orders 4 and 5 (=2 units/
shares) remain in the order book.

Size priority: If at the EP bigger orders receive priority, size priority is applied.

 1. The COB is built as follows: two sided, applying price priority.
 2. Within one price: size priority (bigger order size before smaller order size).
 3. At the EP (=100) the executable volume is the smaller (buy) side with three 

orders adding up to five shares.
 4. Execution:

• The whole buy side is executable: three orders adding up to five shares.
• On the sell side, 5 units—orders 1 and 2—are executable. Orders 3 and 4 are 

not executable and therefore build the surplus of 2 units or shares (Fig. 4.18).

Proportional-execution-priority: Proportional-execution-priority means that 
each order of the larger (surplus) side at the EP is executed proportionally to the 
smaller side (Fig. 4.19). Regarding the example illustrated above this means:

 1. The proportion between the smaller (five units) and the bigger side (ten units) is 
5:10 which equals 0.5 or 50 %. Therefore,

 2. Every order on the bigger side is executed up to 50 %, which means half. The not 
executed part (five units) remains in the COB.

At random priority: Execution at random means that orders on the larger side are 
executed randomly until the sum of the executed order reaches the sum of the smaller 
side (=5 units) (Fig. 4.20). The unexecuted part (=3 units) remains in the COB.

B S
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Time1)

Rules: 1  EP (= 100)
2  Orders in order of size (III)
3  VEX= 5 units, Surplus= 2 units of sellside
4  Execution, based on size = 2 units Surplus (III)

3 2 1

3 2 1
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2

2

3

3
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3 2 1 1 2 +3 4

non executed1)
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order

Size1)
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I

II

III

IV

Fig. 4.18 Size priority
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Figure 4.21 shows an illustrative limit order book for call auction trading.13 The 
middle column displays the prices at which orders have been placed. The column on 
the left shows the cumulative number of round lot (100 shares) buy orders, 
cumulating down from the highest price at which each limit buy order has been 

13 Figure 4.21 is a screenshot from TraderEx, a computerized trading simulation software program. 
For further information, see www.etraderex.com.

COB: EP = 100
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placed, and the column on the right shows the cumulative number of round lot sell 
orders, cumulating up from the lowest price at which each limit sell order has been 
placed. Given the displayed array of cumulated buy and sell quantities, 48.50 is the 
price that maximizes the number of round lots that would trade. At this price, a buy-
sell imbalance (surplus) exists: cumulative bids (491) are greater than cumulative 
offers (455), and the number of round lots that can execute (being the lesser of these 
two values) is 455. This buy-side imbalance is handled by rationing the buy orders 
as we have just discussed (the criteria include time priority, size priority, propor-
tional allocation, and random selection).

Note that no other price results in a number of executable round lots greater than 
455. One price tick higher, at 48.60, the minimum of the cumulated bids and offers 
is 337 (resulting in a sell imbalance) and, one price tick lower, at 48.40, the mini-
mum of the cumulated bids and offers is 422 (resulting in a buy imbalance). Thus a 
price of 48.50 maximizes the number of shares that trade and, accordingly, 48.50 is 
the clearing price.

Fig. 4.21 Illustrative limit 
order book for call auction 
trading
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Because limit orders submitted to a call execute at the clearing price established 
for the call, limit orders are price improved (with the exception of those placed at 
the clearing price exactly). This contrasts with continuous market trading where 
limit orders on the book execute at the price at which they have been entered. 
Because limit orders submitted to a call are commonly price improved, they should 
be priced more aggressively (i.e., higher priced buy limits and lower priced sell 
limits) than limit orders submitted to a continuous market. Another difference is the 
muted distinction between market orders and limit orders: market orders submitted 
to a call auction are nothing other than infinitely aggressively priced limit orders 
(infinitely high prices for buy orders, and zero prices for sell orders). Moreover, in 
contrast to continuous market trading, in call auction trading market orders do not 
execute with immediacy but only when the market is called.

Several advantages attend call auction trading. Batching orders together for 
point-in-time trading consolidates liquidity temporally. Systematically finding the 
clearing price with reference to the full set of cumulated buy and sell orders sharp-
ens price discovery. Vis-à-vis continuous market trading, the order batching, single 
price auction procedure is fairer, and more difficult to manipulate. Recognizing 
these advantages, one might anticipate that call auctions would be widely used as a 
trading modality.

Call auctions were prevalent in the early days of trading, but nonelectronic calls 
had severe shortcomings and, as volumes increased in the precomputer age, the 
auctions were replaced by continuous trading. However, around the turn of the 
twenty- first century, calls started to reemerge in markets around the world. They 
have done so as modern, electronic facilities that are typically being used to open 
and to close trading in a hybrid combination with continuous trading. As we have 
noted, call auctions are also used to reopen markets after trading halts.

Uniting call and continuous trading eliminates one disadvantage of a call 
auction- only model: a participant need not wait for a market to be called in order to 
trade. The application of computer technology eliminates a second disadvantage of 
a nonelectronic call: investors can participate in an electronic auction in real time 
without being physically located on an exchange’s trading floor.

When it comes to designing a call auction, a considerable number of alternatives 
exist. An auction can be totally opaque (closed book) or completely transparent 
(open book), or it can reveal only partial information about booked orders and an 
indicated opening price. A secondary trading priority rule (most prevalently time 
priority) can be applied to the order imbalance at a clearing price only, or to all 
executable orders on the deeper side of the market. The precise time when a market 
is called is generally determined by random draw within a prespecified, brief trad-
ing interval preceding a preannounced time (e.g., at the open or the close of a trading 
day). Calls can also be initiated at the request of a participant. A call can accept 
unpriced market orders, or it can be required that all orders be priced. Call auctions 
are generally price discovery facilities, but a variant exists: a crossing network 
matches customer buy and sell orders at an exogenously determined price (the 
midpoint of the bid-ask spread in a concurrently running continuous market, or at 
the closing price in the continuous market for after-hours trading.
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This list of design alternatives can be extended. The important point is that 
not all calls are alike. As one might expect, some call designs will operate more 
efficiently than others. Much care must be taken to structure a call properly and, 
as is always the case with system design, one should recognize that the devil is 
in the details.

4.2.3  Market Making

4.2.3.1  Quote-Driven Market vs. Order-Driven Market

Order-driven markets consolidate liquidity in a single space—the order book. In the 
order book, limit orders and market orders representing bids and asks are placed and 
rules determine how trades occur. Basically, all orders are treated equally. Typically, 
only the type of order (limit or market), the limit order price, the time of order place-
ment, and the order size (number of shares) matter. All traders can trade with each 
other in the same way, and there are no specific roles defined or incentives given to 
perform certain actions. As we have described, liquidity is gathered by limit orders 
submitted to the order book, before these orders grant other orders the option for an 
immediate execution.

However, liquidity provision and options to trade might be low in certain market 
conditions, especially for less frequently traded stocks. In these cases, it can be dif-
ficult to sustain continuous trading, and additional sources of liquidity will be 
necessary.

Market makers as a specific type of intermediary fill this role in many of today’s 
markets. Their role is to provide two-sided markets, which means that they are man-
dated to continuously post bid and ask quotes to the market, and thus give other 
market participants the possibility to trade. Those quotes must be good for a mini-
mum size and a maximum spread (the difference between the price of the ask and 
the price of the bid).

In quote-driven markets, the market is split into liquidity providers and liquidity 
takers. That split is a main difference between quote-driven markets and order- 
driven markets. Typically, multiple market makers operate simultaneously as com-
petitors in providing their services to liquidity takers in a marketplace.

All bids (and offers) provided by market makers give other market participants 
the possibility to sell (and to buy). A market maker’s quotes are options to buy or to 
sell. Liquidity takers cannot trade with each other; they are pure liquidity takers. 
They have to trade with a market maker.

A trade occurs if and when a market participant chooses one bid or ask of a market 
maker to trade with. By hitting the bid, or taking the offer, the constituent parts of the 
trade are determined (price, volume, and the two market participants).

In most dealer-driven markets, there are no secondary priority rules of order 
execution. Traders can choose the market maker they want to trade with. They can 
direct their orders to specific dealers, a practice known as “preferencing.” Here we 
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see a further difference with order-driven markets which normally do not allow that 
type of practice.

Multiple market makers can be present in a marketplace. They compete with 
each other in the provision of liquidity.

4.2.3.2  A Market Maker’s Role in an Order-Driven Market

The role of liquidity provision through a market maker can also be attached to an 
order book in a hybrid trading system. The order book works as described in the 
section on order-driven trading. In that case, in addition, market makers have the 
obligation to provide liquidity as in a quote-driven setup. Different from a pure 
quote-driven setup, they send their quotes into the order book and compete with 
limit orders in the order book. In this setup, all market participants interact via the 
limit order book in an equal way. The exclusivity of liquidity provision of market 
makers is broken up, and market makers’ quotes become subject to the matching 
rules of the order book.

To compensate market makers for conducting their role, they in return receive 
certain benefits as an incentive. These can be discounts on trading fees or even a 
suspension from all charges of trading and post-trade clearing. Also, anonymity 
which is common in today’s markets can be abandoned for market makers. 
Consequently they, and only they, can see with whom they trade. That privilege is 
supposed to help market makers identify so-called informed traders and thus reduce 
the market maker’s risk of trading with these counterparts.

A further release from a strict quotation requirement is sometimes granted to market 
makers if they are obliged to provide a quote on request only, and not place it more per-
manently on the order book. Market participants can request a quote, and market makers 
must respond by sending the quote into the order book within a defined span of time.

An example of a market maker linked to an order book is the designated sponsor 
on Deutsche Börse’s Xetra. The designated sponsor has the obligation to provide a 
quote, on a constant basis, into the order book of some stocks with low or medium 
liquidity. In addition, a quote request can be sent and the designated sponsor sees 
the name of the requestor. Furthermore, discounts on fees are granted to designated 
sponsors by the market operator.

4.2.3.3  A Market Maker’s Role in Low- and Mid-Cap Stocks

Market makers like Deutsche Börse’s designated sponsors contract with an issuer 
to provide their services to the market. The market maker is compensated by the 
issuer for providing liquidity in his or her stock. The market maker conducts 
research on this stock and provides analysis to the market. Deutsche Börse mea-
sures the performance of the designated sponsors in a stock and publishes 
performance figures on a regular basis. This information gathering provides 
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important guidance in the process of liquidity provision. Market maker revenues 
(spread and short-term trading in a mean reverting environment).

Market makers are compensated from two sources for providing their services 
(cf. “The Equity Trader Course,” pp. 243–251): the bid-ask spread and trading the 
order flow. Market maker trades in a quote-driven market are typically “net trades”; 
namely a commission is not paid. A market maker realizes the bid-ask spread by 
buying low and selling high. Competition among market makers leads to a tightening 
of the spread. Wider spreads increase the market maker’s profits, while competition 
resulting in tighter spreads reduces profits. Market makers with a “long position” 
profit when prices rise, and market makers with “short positions” profit when prices 
fall because they can cover their positions at lower prices.

Market makers need to manage their inventory. By adjusting a quote downward, 
a market maker attracts buyers who react to his or her aggressive ask. Consequently, 
inventory goes down. Vice versa, if the quote is raised, the market maker attracts 
sellers who react to the more attractive posted bid, and the market maker’s inventory 
of shares goes up. To manage inventory, market makers can also trade with each 
other; this is called “interdealer trading.”

Revenues may also arise for a market maker when successfully “trading the 
order flow” (cf. Equity Trader Course, pp. 243–251). If a dealer has a good sense of 
where the market is going short-term, he or she can profit from this insight. To do so 
requires the ability to detect trends and mean reverting behavior in the market. 
Timing is of the essence. A market maker profits when knowing when, on net, to 
buy or, on net, to sell.

4.2.3.4  Market Maker Costs (Costs of an Unbalanced Inventory 
and Asymmetric Information)14

In both types of markets, the order-driven as well as the quote-driven market, 
the natural buyers and sellers remain the ultimate source of liquidity. The “natu-
rals” generally seek to hold positions in a portfolio for a longer time. Market 
makers seek to hold inventories (long or short) on a short time base only. They 
buy not for their own investment purposes, but to grant others the option to buy 
or to sell immediately. In so doing, they accept the risk of carrying an undiversi-
fied portfolio. Market activity (be it preferencing, volatility of prices, infrequent 
order flow, and stochastic nature of order flow) makes running an inventory 
more difficult and costly, and thus increases the spreads a market maker is 
willing to post.

Market makers, like any other traders, expect to incur losses from trading 
with better informed market participants. For example: a market maker buying 
stocks from an informed trader coming in before the stock’s price is about to fall 
will lose from that trade. Market makers are compensated for that loss when 

14 The Equity Trader Course, pp. 248–251.
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trading with “liquidity” traders (sometimes also referred to as “uninformed” 
traders). The volume of dealing with them must be large enough to compensate 
for trades that a dealer is making with better informed traders. That “ecology” of 
a quote-driven market is necessary for dealers to stay in business, i.e., for the 
market to exist.

4.2.3.5  Market Makers as Liquidity Providers15

Liquidity provision is the main role of market makers. As noted above, the role 
involves offsetting temporary imbalances between buyers and sellers (demand and 
supply) in the market.

In that sense, market making is the immediate provision of liquidity. The market 
maker is permanently present in the market, supporting liquidity provision on a 
continuous basis. That concept may be extended to a periodic service when it is 
linked to a periodic type of trading like the call auction. Market makers attached to 
a continuous order-driven trading market can also be required to provide liquidity 
(a quote) to call auction trading. The market maker’s presence during the entire call 
phase in the auction may be required in such a setup.

Whether acting as the single source of liquidity in a “pure” quote-driven environ-
ment, or acting in combination with an order-driven format, “hybrid” market makers 
represent a flexible solution to providing liquidity.

4.2.3.6  Market Makers as Facilitators16

Trading only occurs when buy and sell orders meet in both space and time. We have 
described how market makers temporarily step in when there is an order flow 
imbalance. They do so by providing two-sided liquidity. Their role can go even 
further. Their activity may trigger orders which “are not yet” displayed to the 
market. An active trader may attract more liquidity to come to the market, even in a 
way that triggers a “burst of trading.”

4.3  Functions of Market Models (a Designer’s Perspective)

Viewed abstractly, trading is a process of information transformation that produces 
transactions. The carriers of information are the orders that meet in a market, along 
with the dialogue conducted by traders. The place for this information exchange is 
the trading system which comprises either a trading floor where participants meet 

15 The Equity Trader Course, p. 240.
16 The Equity Trader Course, pp. 240–241, Animation.
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face to face, or an electronic system where they meet virtually. The previous section 
has shown the importance and complexities of price determination, but the chal-
lenges of finding a good market structure extend beyond the construction of a robust 
price discovery mechanism.

In addition to price and quantity, trades comprise information about who trades, 
the type of asset traded, when and where the trade has taken place, and information 
about how the trade is settled (i.e., the modalities of the post-trading phase). A cho-
sen market model prescribes how this information is generated from information 
that has been received. In this sense, a market model is the definition of a function. 
If we take today’s electronic trading systems that have been applied in many market 
structures, a defined function is implemented through an algorithm that makes an 
outcome deterministic (i.e., the results are always the same when all of the inputs 
into the algorithm are identical).

In the text that follows, we briefly discuss the diverse functions that various 
market models define.

4.3.1  Determination of When a Trade Occurs

For a trade to be triggered, certain conditions must be fulfilled. The market model 
defines these conditions. Buyers and sellers must be in agreement on all conditions 
of a trade. Achieving this can be the result of a negotiation process among two mar-
ket participants or, for instance, the result of placing orders in an order book at an 
exchange. The triggering of one or multiple trades may then occur ad hoc or at 
prespecified points in time.

In continuous trading, a trade occurs whenever two orders match. 
Consequently, a mechanism must be in place that constantly checks for a situa-
tion in the order book that will allow this to happen. Every new order that 
reaches the order book is tested to determine whether such an order exists on the 
other side of the market.

Periodic call auction trading demands less effort than order book trading in a 
continuous market. This is because call auctions are inherently less complex. Call 
auctions are typically triggered whenever a certain, predetermined point in time has 
been reached (e.g., the opening of trading in the morning, the closing of trading in 
the evening, or at midday). Accordingly, auctions do not require a constant check of 
the market. Even triggers for volatility auctions as described previously do not come 
from the auction market itself; they arise in continuous trading, but only when a 
predetermined volatility condition has occurred.

In electronic trading systems, two types of triggers can be calculated, one 
depending on the order situation, and the other depending on time. Alternatives 
exist. In bilateral, negotiation markets, for instance, a trade occurs whenever one 
party to the negotiation accepts an offer that has been placed by a counterparty.
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4.3.2  Determination of the Location of a Trade Occurs

Market models can be hybrids. In such situations, a combination of market models 
exists, and they may interact. Market models may be combined sequentially. For 
instance, in many markets trading starts with an auction at the opening that is fol-
lowed by continuous trading, which is followed by an auction at midday, which is 
itself followed by continuous trading, and that then closes with a call auction in the 
evening. Depending on the order specification and market conditions, the order 
book that is eligible for the trade is determined.

4.3.3  Determination of the Counterparts of a Trade

Counterparty determination depends on how many parties interact with each other 
at the same time to find a trade. On one end of the spectrum (bilateral negotiations), 
counterparty determination can be relatively easy. However, searching for and 
selecting a party to start a negotiation might be costly. Negotiation starts when two 
parties enter a process of finding the details of a trade, including price, quantity, and 
post-trade modalities. That process ends successfully after the passage of some 
time, or it terminates without any result.

The market model is more complex when many parties interact simultaneously 
in the same place, and priority rules are imposed on all of them. If there are multi-
ple buyers and sellers at the same time with orders in the market and their orders 
are all eligible to trade, priority rules are required to specify who gets to trade first. 
As such, the rules determine who trades with whom. The orders that are submitted 
to the market must carry certain requisite information. In most cases, price is the 
primary criterion used (the most aggressive orders trade first). Price priority (the 
primary rule) is typically followed by time priority (a secondary priority rule), and 
this requires that each order be time stamped when it enters the market. Of course, 
this in turn requires the mechanism of a clock that imposes a sequence on all orders 
coming in. Ideally that clock is a central mechanism positioned at the “gate” that 
all entering orders have to pass through.

The continuous trading and periodic call auction market models illustrate the 
difference between sequential, multiple-price, and bilateral matching type of 
trading on the one hand and simultaneous, single-price, and multilateral matching 
type on the other.

4.3.4  Determination of the Price of a Trade

The complexities and challenges of price determination are addressed in the 
previous section of this chapter. Notably, some market models exist that do not 
comprise price determination but which still lead to trades. Venues that follow 
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such a model base trades on prices that are taken from other markets. The market 
model in these situations must define where to take a price from, and what 
specifically the reference price is; this is required for the production of either 
bilateral or multilateral trades.

Compared to a market model that is designed to produce prices based on the 
information that has been received and the rules that must be followed, building and 
operating a market model that comprises a reference pricing principle are clearly 
less complex. 

4.3.5 Determination of the Quantity Traded

Price determination and quantity determination are two closely related functions 
that market models define. In those market models which include price determina-
tion, the quantity (i.e., volume of equities) that is offered (sellers) or sought for 
(buyers) depends on the price which buyers are willing to pay and sellers are 
demanding.

Both values—price and volume of transactions—in these cases are determined 
simultaneously. In automated order-driven models of trading those two functions 
are conducted algorithmically.

Market models which don’t include price determination and use reference 
prices comprise a function for the matching of volumes to buy and to sell either 
periodically or continuously. Volumes in the first case are matched over a certain 
period of time and then executed with a quantity equal to the lower of the two 
quantities (buy quantity, sell quantity) available at that time. In case of a continu-
ous matching a newly incoming order’s volume is checked for execution against 
already “waiting” volume on the other side of the market or is going to wait until 
matching volume is available.

4.3.6  Determination of What Is Traded

Market models differ with respect to the standards they set for the assets to be 
traded. In highly standardized markets, all parameters that define an asset are 
preset and agreed upon. Traders accept and commit to these standards when 
they enter the marketplace. Security exchanges are of this type: their products 
are highly standardized and homogenous. A different situation exists when a 
market structure does not define, ex ante, the specifics of the assets to be traded. 
In these situations, market participants must agree on these qualities in the 
course of agreeing on a transaction, and the information exchanged must be 
specified accordingly.
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4.3.7  Determination of Post-trade Modalities

Transactions that have been agreed to by market participants must be fulfilled, and 
the time and place for this to be done must be agreed upon. In exchange-type 
markets, that point is prespecified; typically, it is the national Central Securities 
Depository (cf. Chap. 6) where settlement takes place. Today, in most cases, that 
comprises the simultaneous, irrevocable, and final transfer of assets between the 
participants in the trade (typically money against securities). In cases where market 
structure does not specify that procedure, market participants must agree about how 
they want their obligations stated and fulfilled. That comprises finding a common 
place to which both parties can send their instructions for delivery and payment 
(i.e., the settlement of their trade).

The post-trade structures of exchanges standardly comprise the involvement of 
a central counterparty (cf. Chap. 5). For off-exchange transactions, regulators 
may demand the involvement of a CCP that offers clear standards to deal with 
consummated transactions.

4.3.8  Provision of Market Transparency Pre- and Post-trade

Market models specify the dissemination (or lack thereof) of information that 
reflects the trading intentions and orders of buyers and sellers. A market model 
transforms both the stream of incoming orders and the sequence of trades produced 
into information streams that reflect both orders and trades. The degree and timeli-
ness of information available about pre-trading intentions are referred to as pre- 
trade transparency. The degree and timeliness of information available about 
trades that have occurred are referred to as post-trade transparency. Continuous 
trading in a so-called open limit order book fully provides both pre- and post-trade 
transparency. Information concerning volumes offered and requested at all price 
steps in the market is visible in real time to all market participants and to the pub-
lic. The information about trades (i.e., price, the volume traded, and the exact time 
of the transaction) is published in real time as well. The term “lit-trading” is used 
for venues that, in this regard, are transparent. The term “dark-trading” is used by 
market participants who avoid (for various reasons) the publicity of lit-trading. 
Large traders, in particular, do not wish to have information about own trading 
intentions and completed transactions conveyed to other participants.
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Chapter 5
Clearing

Thomas Laux

5.1  Introduction

Once a trade is executed, further actions are essential to finally settle it. At this 
point in the value chain—that is, post-execution—clearing is the next step. 
Clearing is the general term for the risk management and operational processing 
needed to ensure that the commitment made from the trade execution is concluded 
on the settlement side, a final step involving the exchange of shares for money and 
other critical procedures. In this final step, a central counterparty, or CCP, steps in 
between the original trading parties, becoming the new seller to the original buyer, 
and the new buyer to the original seller.

In this light, clearing is an indispensable part of a trade’s life cycle, a piece 
of the plumbing which must operate smoothly to fulfill the trade execution. 
Clearing can be anything from a very light process to a heavy-handed process, 
depending on the maturity, breadth, and nature of a market. The former will lead 
directly to delivery instructions, the latter relying on the interactions among 
large financial market infrastructure.

Clearing has two critical features: The first is the transaction processing of the 
trade until the moment of settlement; the second is counterparty credit risk man-
agement between the original parties to the trade. Clearing can be completed 
bilaterally between the original counterparts to the trade, or it can be centralized 
in an entity on behalf of the trading parties. There is substantial efficiency to be 
gained from the participation of a larger group of participants. Most established 
regulated markets are centrally cleared and there is an increasing importance of 
centralized clearing to the OTC markets.
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Generally speaking, a financial market infrastructure that performs the first 
role—transaction processing—is called a clearing house; the second role—risk 
management—is performed by the CCP. Typically, however, these terms are used 
interchangeably, as most CCPs are clearing houses and vice versa.

The value in both roles is more pronounced with increasing market activity. 
For example, efficiency and automation are necessary for clearing if millions, or 
even thousands, of trades are concluded every day, across dozens of counterpar-
ties. A CCP provides substantial value in centralizing these functions. 
Furthermore, for contracts with less direct settlement, such as derivatives with 
longer maturities, the counterparty credit risk mitigation of a CCP becomes a 
critical feature. Once a CCP is established to facilitate all these features, it has 
certain other benefits that enable, for instance, multilateral netting and post-
trade anonymity.

In this chapter, we focus on the clearing of trades through a CCP. The CCP 
model for cash equities has many features in common with other asset classes. 
However, in this chapter we consider central clearing in a broader context. The 
reason is not only because of the recent regulatory focus on systemic risk man-
agement. Also since the effects of clearing are amplified for trades such as 
futures and options with longer settlement periods. Moreover, this broad sweep 
is important given the relevance of the derivatives markets in price and 
information formation in relation to the underlying equities.

5.2  Background

5.2.1  History of Clearing

The term “clearing” is generally used for the process of matching claims. In a 
financial context, clearing first denoted both the sorting and settlement of claims in 
payment systems. Examples from history are the forerunners of central banks 
arranging the transfer of money across their member banks. Around the turn of the 
nineteenth century, the development of clearing houses and central counterparties 
was closely related to the development of organized commodity markets, espe-
cially in the USA and in Europe. In the modern context, clearing is often used for 
processing trades in financial instruments and products between CCP members. 
Most recently, risk mitigation by the CCP to the trading parties is the focus of this 
portion of the value chain, followed by the rise of electronic trading and clearing 
on the operational side.

Not surprisingly, this advanced technology now allows exchanges and traders 
to transact millions of trades a day across the globe. By contrast, in the 1960s, as 
the physical sorting of paper led to a bottleneck (often referred to as the paper-
work crisis), the New York Stock Exchange held a limited trading session on 
Wednesdays to enable more time for clearing to be completed. Since then, the 
industry’s clearing house, the Depositary Trust and Clearing Corporation, or 
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DTCC,1 has evolved to deliver highly reliable settlement services, handling 
obligations on a near-time basis. Meanwhile, the growth in services by exchanges 
and clearing houses, as well as the internationalization of trading, has led to a 
consolidation of CCPs globally in the major markets.

5.2.2  History of Central Counterparties

Recent Developments—The crisis and clearing obligations, market structure 
changes.

The financial system was shaken by multiple shocks during the financial crisis 
that began in 2007. And this crisis put counterparty credit risk in the spotlight 
because of the systemic implications. Policy makers and regulators were soon at 
the forefront, seeking to shore up systemic risk mitigation, in particular by broad-
ening and strengthening the use of CCPs. In doing so, entities whose operations 
were often overlooked moved to the top on the regulatory agenda.

Most importantly, G202 leaders agreed to mandate central clearing for certain 
types of trades. The CCPs today are not exactly a new phenomena. CCPs similar 
in concept to today’s have been used in various futures markets since the begin-
ning of the twentieth century. The OTC markets, growing rapidly since the 
1980s, were generally cleared bilaterally. Still, the regulatory drive to strengthen 
CCPs will help offset a market structure weakness today—the lack of adequate 
risk mitigation. This important drive has fortified the standing of the CCP in the 
financial system.

While the major jurisdictions adopt legislation and regulations on clearing, rules 
have been simultaneously drafted to define more precisely what a CCP is and how 
it should be organized. On the global scene, CPSS-IOSCO3 drafted the Principles 
for Financial Market Infrastructures. These principles are reflected and often 
enhanced in national laws. The primary regulation that influences clearing in the 
European Union/European Economic Area is the European Market Infrastructure 
Regulation (EMIR). In the USA it is the Wall Street Reform and Consumer 
Protection Act (Dodd-Frank).

New regulation elevates the importance of CCPs in the market today. We 
consider how their crisis management role today is often reflected in insolvency 
laws.

1 http://www.dtcc.com/.
2 The Group of Twenty (also known as the G-20 or G20) is an international forum for the 
governments and central bank governors from 20 major economies.
3 The Committee on Payment Systems and Settlements, since then renamed to Committee on 
Payments and Market Infrastructures, and the International Organization of Securities Commissions 
are international bodies which bring together national and regional regulators and central banks to 
coordinate and outline joint policies and standards.
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5.2.3  Global Context and Focus

The CCP landscape has evolved with the markets. Today, major financial and 
commodity markets are served by a CCP for at least a share of their trading activity. 
The preeminent CCPs are CME Clearing, DTCC, Eurex Clearing, LCH.Clearnet, 
ICE, OCC, and SGX. There are more local or specialized CCPs, such as the cash 
equity- only clearing houses in Europe, for example EuroCCP.

Exchange groups in Asia, with notable exceptions, tend to serve only their 
domestic markets. Depending on its market structure, a CCP can serve multiple or 
single markets or exchanges. The largest CCPs by volume, often with international 
capabilities, offer clearing for multiple asset classes. CCP clearing supports all 
major asset classes in both the cash and derivatives markets for equities, fixed 
income, commodities, foreign exchange, and credit. Many of the largest and most 
advanced CCPs are part of exchange groups, especially groups operating large 
derivatives markets. Derivatives markets have historically required more prudent 
counterparty credit risk management. For example, the potential rise and fall in 
value of long-dated contracts required “performance bonds” to be pledged to pre-
vent trading parties from walking away from unprofitable agreements.

5.2.4  Definitions

Key institutions in the clearing process:

• CCP—Central Counterparty. Legally, the seller to every buyer and the buyer to 
every seller.

• CH—Clearing House. An organization which performs the sorting and filing of 
claims, often by establishing a net amount to be paid by every member or 
participant.

• Trading Locations—Trading venues from which the CCP obtains or CH takes up 
positions to manage. A variety of new execution platforms are now linked to 
CCPs, in addition to the traditional, strictly regulated exchanges. For OTC 
swaps, these include swap execution facilities (SEF) in the USA, organized trad-
ing facility (OTF) in Europe, or multilateral trading facility (MTF) for typical 
share trading in Europe. Away from an organized market, CCPs and clearing 
houses can also interpose themselves between trades concluded bilaterally.

• (I)CSD—(International) Central Securities Depositary. An organization that 
holds physical or dematerialized assets such as shares and bonds on behalf of its 
customers. These accounts are often the ultimate source and destination of trades.

• Clearing Member—A direct member of a CCP, often a bank or broker/dealer that 
may trade on its own account or provide clearing services for clients.

• Client—Not a direct clearing member itself but the ultimate trading participant 
that clears through clearing member.
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5.3  The Clearing Process

5.3.1  From Trading to Settlement

The term “clearing” has acquired an official definition with recent regulatory 
overhauls in finance. EMIR, for instance, describes it is as “… the process of 
establishing positions, including the calculation of net obligations, and ensuring 
that financial instruments, cash, or both, as available to secure the exposures 
arising from those positions.” The US Commodity Futures Trading Commission 
(CFTC) defines clearing as “A derivatives clearing organization (DCO) is a 
clearinghouse, clearing association, clearing corporation, or similar entity that 
enables each party to an agreement, contract, or transaction to substitute, through 
novation or otherwise, the credit of the DCO for the credit of the parties; arranges 
or provides, on a multilateral basis, for the settlement or netting of obligations; 
or otherwise provides clearing services or arrangements that mutualize or transfer 
credit risk among participants.”

5.3.2  Trade Entry into the CCP

Once concluded, a trade then moves onto the clearing stage. A central counterparty 
agrees to clear trades either by “open offer” or “novation.” In either case, the CCP 
becomes the seller to every buyer and the buyer to every seller, replacing the origi-
nal trading parties as the counterpart to the trade. Open offer means that the CCP 
automatically steps into the trade. This is the generally accepted model for regulated 
markets that the CCP rules stipulate in the kinds of trades it will clear. The rules of 
this market—among them checks of price reasonability, maximum order quantities, 
as well as the clear definition of the instruments or products traded—enable a CCP 
to interpose itself without other checks of its own (Exhibit 5.1).

Novation is the validation by the CCP of a trade’s characteristics before the 
CCP can accept the trade and step in. Novation typically is used when a contract or 
trade, an OTC trade for instance, is already agreed. At this stage, it is torn up, and 

Trading VenueSeller Buyer

CCP

Agree to a trade

Automatically clear

Exhibit 5.1 Open offer
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replaced by two new contracts or trades between the trading parties and CCP with 
identical contracts. If, say, an interest rate swap (IRS) is agreed between two coun-
terparties OTC, the CCP will verify that the details of the trade are conformed to 
the product offering, before it is accepted by the CCP which clears them. These 
details include the currency of the trade, the interest rates, remaining maturity, and 
other specifications. Additionally, a CCP may have risk-based measures in the 
novation checks, verifying, for example, that the resulting margin requirement 
does not exceed a threshold.

Novation can in principle be performed manually based on term sheets. In prac-
tice, however, OTC CCPs conduct their novation electronically based on input from 
swap execution facilities/organized trading facilities and other affirmation/confir-
mation platforms. Examples include Bloomberg and Tradeweb.4 A competitive 
market of vendors, fostered by the advent of OTC market regulation, are joining the 
traditional inter-broker-dealers in the trade matching space (Exhibit 5.2).

Two basic business models exist for clients: the principal-to-principal model and 
the agency model. The former means that—in addition to the legal trade5 between 
the CCP and its clearing member—the client has an equivalent legal trade towards 
its clearing member, with the clearing member acting as principal from the client’s 
perspective. In the latter model, the clearing member guarantees the trade for the 
client who has a legal trade with the CCP. The principal model is customary in 
Europe, the agency model being the US standard.6

A single point of concentration for trade processing to settlement is created 
with the CCP interposed as the counterparty in all transactions. This in turns 
leads to substantial efficiency since a net sum can be created per each member. 

4 http://www.tradeweb.com/
5 Legal trade means that there is a contractual obligation between two parties.
6 In the agency model, the end user of the trade legally holds a position at the CCP. The direct clear-
ing member guarantees the trade and acts as agent of the client towards the clearing house, 
wherefrom the name.

Exhibit 5.2 Novation

T. Laux

http://www.tradeweb.com/


129

In modern electronic markets, this is especially beneficial where hundreds or 
even thousands of traders across firms trade millions of instruments and contracts 
across the globe daily.

5.3.3  Participants of the CCP

A CCP must verify that both (a) the trade is in its product offering and (b) the parties 
are known that it is interposing between. For this purpose, a CCP maintains a list of 
accepted “members,” or direct participants. These members maintain accounts with 
the CCP, and must meet the access criteria. Indirect participants (that is, clients of 
members of the CCPs) can also have their trades cleared by the CCP (Exhibit 5.3).

The CCP must retain records and any obligations of the cleared trades. The trade 
information must be processed and entered into the CCP. The CCP requires its 
members to keep the following accounts:

• Cash accounts: The cash accounts are where the members hold money required 
for the settlement of trades. These must be fully funded, and accessible to the 
CCP if, for instance, they are maintained at third-party service providers such as 
banks, custodians, or central banks.

• Position accounts, including gross accounts and market making accounts. These 
track all the trades a member or its clients have with the CCP.

Exhibit 5.3 The clients, Clearing members, CCP
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• Margin collateral accounts: These may hold collateral in the form of bonds, 
typically held as a pledge towards the CCP in case of member insolvency. The 
margin requirement set by the CCP is the amount that the account must hold to 
avoid a margin call.

• Settlement accounts: Accounts held at an (I)CSD by the clearing members and 
are used for the physical settlement of, say, shares.

Aside from any regulation for trading and client business, these accounts may require 
clearing members to be regulated as banks or other credit institutions. The accounts are 
typically held at either a credit institution accepted by the CCP, a central bank, or an (I)
CSD. The (I)CSD may also be the organization that performs the ultimate delivery-ver-
sus-payment instructions for settlement. If a CCP facilitates multicurrency trading in 
instruments or products, this must be supported by the appropriate accounts and settle-
ment infrastructure through central bank money, or at commercial banks.

The account structure has a second layer since client trades must be separated 
from the proprietary trades of the clearing members. CCPs, traditionally, main-
tained only segregated position accounts for their clients because the margins and 
settlements were both provided by their clearing member. Client accounts are seg-
regated to mitigate the credit risk of their clearing member (Exhibit 5.4).

These generic account structures may vary for specific markets. In centrally 
cleared repo markets, for instance, it is uncommon to have client business. As a 
result, all trading participants are typically direct members. On the other hand, 
Dodd-Frank and EMIR stipulate different segregation models: in the USA “LSOC”7 
is the only choice; in the EU/EEA clients can choose between omnibus segregation 
models or individual ones.

7 LSOC = Legal separated, operationally comingled, i.e., a form of “tagged” omnibus segregation.

Exhibit 5.4 Account structures covering different segregation models
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5.3.4  Netting and Offsetting

Netting of trades is the process of reducing outstanding buy and sell orders on both 
sides of pending trades into a single net figure. Offsetting is, strictly speaking, the 
process of creating a “single” trade out of gross transactions. The term “netting,” 
often used for both, is, in effect, the sum total of all individual long and short posi-
tions in the same instrument or contract. Trade netting helps exchanges and clearing 
corporations to pool all the pending trades and settle them simultaneously 
(Exhibit 5.5).

There is, however, a clear legal difference. Netting does not replace individual 
transactions, but instead treats them jointly; offsetting cancels the opposite posi-
tion in the same trades. Netting in this sense can be done bilaterally for any two 
parties with more than one outstanding obligation, assuming that they have the 
same delivery obligations. An offsetting trade simply takes an opposite position in 
the same contract.

Notably, the ultimate delivery obligation must coincide, even though trades at 
different prices can still be netted. For instance, if during a trade day two parties 
trade a share across each other multiple times, the final obligation is the offset and 
net amount. The prices at which the trades were executed must still be monitored 
and recorded (Exhibit 5.6).

The concentration of clearing into a central organization produces a superior 
type of netting: multilateral netting. In this process, the CCP establishes a single 
outstanding obligation for each of its members individually, regardless of who they 
have traded with (Exhibit 5.7).

Both forms of netting minimize obligations, and hence both exposure and 
operational requirements. One reason why CCP risk management and opera-
tional processes can be so effective: the CCP has, per member, the minimum 
number of possible instructions to process. Each CCP tends to have a dominant 
share in a specific market partly because dividing trades in one asset across 
multiple CCPs decreases netting efficiency even more since multilateral netting 
cannot be maximized for the best performance. Generally speaking, netting effi-
ciency of a CCP expands with more trading parties and daily volume in specific 
instruments and contracts. In the major markets, these can approach netting 
efficiency figures of over 90 %.

Even in un-cleared OTC markets, “compression”8—that is, the reduction of 
identical but opposite trades—has assumed more importance. Compression is a 
function similar to multilateral netting. Compression cycles are arranged by organi-
zations, such as TriOptima,9 and across a wide range of members. Not surprisingly, 
these are more cumbersome than the multilateral netting for fungible trades typical 

8 Compression is basically the replacement of (mostly) offsetting trades, and possible a large group 
of them, with a lower number of trades. In some cases, lower number is taken to mean smaller 
notional.
9 http://www.trioptima.com/.
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in the established CCP markets. Often, imperfection in the compression algorithm 
is tolerated. As OTC contracts increasingly come into the centrally cleared space, 
CCPs are adopting the compression services for their members.

Netting of pending obligations can be done either at the end of the day or intra-
day on a real-time basis. Market maker accounts are usually held net. In this case, 
opposite trades directly offset each other once concluded. In contrast, compression 
cycles for OTC trades may be run once or twice a year.

Exhibit 5.5 Buy and sell orders without netting
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Exhibit 5.6 Bilateral netting
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Exhibit 5.7 Multilateral netting
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5.3.5  Transaction and Trade Management

Trades and obligations require updating, until they are passed into final settlement. 
Trade management can include adjustments or corporate events, in other words, 
changes to the trade. For cash equities, the typical settlement period in Europe is 
T + 2. Jurisdictions formerly T + 3 are moving to a shorter period as part of interna-
tional harmonization. At the extreme end of the spectrum for derivatives, CCPs 
accept swaps that have maturities reaching 50 years. Still, the most common maturi-
ties traded are less than a year for listed derivatives, and around 10 years for 
OTC. Aside from the CCP being up to date on the trade, information on their expo-
sures must be disseminated to members and participants of the CCP. All CCPs must 
have clear and definitive reporting, mostly by electronic dissemination, to their 
members on exposures and trade information. This devotion to record keeping can 
be extremely useful for regulators, particularly in times of financial stress when the 
CCP and its regulators can rapidly pull up figures on the open exposure of members 
and their obligations. The transaction and trade management of a CCP is completed 
once the obligations between the original trading parties have been settled. To this 
end, a critical aspect in deciding when the trade comes to and end at the CCP is 
settlement finality. Settlement finality is also critical for establishing legal clarity on 
the obligations from the trade execution. Without these finality rules, an insolvency 
administrator, for example, in the event of a default of a trade counterparty, could 
review and “cherry-pick” from outstanding obligations, claiming some to be disad-
vantageous or unfair. Strictly speaking, CCPs hold margin only on behalf of open 
obligations, so final settlement means that the members’ margin collateral for the 
trades can be withdrawn.

Last Word: The clearing process as described here can be complicated and intri-
cate, undoubtedly so on complex products. However, centralization and automation 
of the processing is a substantial cost saver if the markets are sufficiently active to 
justify the outlay. In these cases, CCPs benefit from the scale of operations, enabling 
trading to occur quickly and efficiently across a diverse set of firms.

5.4  Risk Management

In addition to processing the trades, CCPs assume counterparty credit risk manage-
ment. Members are therefore guaranteed that concluded trades are settled as agreed. 
In doing so, a CCP must have strict risk management of both the members and their 
exposure, as well as resources in the form of collateral. If a member defaults on its 
obligations, a CCP must mitigate the situation and guarantee that the claims of 
counterparties are satisfied. A CCP fulfils its most basic obligations by requiring 
each member to contribute funds—known as margin collateral—for covering a 
member who fails. All the members contribute to a mutual fund for the CCP for the 
successful conclusion of open trades in the event of realized losses exceeding the 
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margins of a defaulting member. In sum, this multilayered approach, the mainstay 
of the risk management framework, establishes incentives for strong risk 
management standards for the CCP and its members.

CCPs tend to be very conservative risk managers because of their incentive and 
disincentive structure. If a member defaults, for instance, the members can lose for 
example on their portfolio from the rebalancing of the CCP. However, they do not trade 
on their own account. And they have no upside from the trades. Surplus collateral is 
returned to the insolvency estate. Additionally, as the running costs are incurred by the 
members with the riskiest positions, the mutualization aspect of the CCP creates incen-
tives for its members, especially the large ones, to favor strong risk management.

5.4.1  Novation and Pre-trade Risk Tools

In the clearing process, a CCP accepts trades either on an open offer basis, or novates 
trades between its members. Open offer is employed for listed markets, and the con-
tract details are standardized and known to the CCP. Novation is performed for OTC 
contracts and the CCP conducting checks, including a risk check, before it accepts a 
trade and steps in as the new counterparty. These checks validate that the more 
bespoke trade matches the conditions for trades that the CCP accepts to clear as part 
of its service. The risk check can include a collateral level confirmation so that the 
incoming trade will be sufficiently backed without triggering a margin call. In recent 
years, clarity and immediacy, understandably subject to appropriate checks, have 
been tightened for the highest degree of certainty by a CCP in accepting a trade.

5.4.2  Counterparty Credit Risk: Access Criteria

A CCP, for either novation or an open offer, accepts trades only from its members, or 
clients of members as arranged legally through a member. The CCP members must fol-
low criteria that satisfy the CCP’s risk management standards, witch typically include:

• Basic legal requirements such as a regulatory status permitting the type of busi-
ness performed

• Risk-based requirements including capital charges, minimum contributions to 
the waterfall,10 and rating-based assessments

• Operational and technical requirements to make certain that members can per-
form the clearing processes; among the requirements, usually, are staff skills, 
infrastructure for trading and clearing technology, and ability to time-sensitively 
handle margin calls and settlements

10 The CCP’s “waterfall” is the sequence in which financial resources provided by the members, 
CCP, and possibly other stakeholders are used to cover losses from a member default.
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• Other criteria, most often related to the default management processes of the 
CCP, such as mandatory participation in auctions

The credit quality of its members is a key consideration since the CCP is primarily 
a counterparty credit risk management entity. A credit risk assessment of the new 
member is performed before the member is joining a CCP. Once accepted as a mem-
ber, the CCP performs regular evaluations of a member—its share prices, credit 
default, or bond spreads—and actively follows market news and information and 
conduct audits for both credit and operational processes on a member. The purpose 
is to keep abreast of any developments. In this way, a CCP can be prepared either to 
enact limitations to the business or risk that a troubled member can undertake at the 
CCP or to ascertain whether a credit event has happened or appears likely.

The types of events which cause the CCP to undertake a formal review or actions 
include the “trigger events” defined in their rules and regulations. Not surprisingly, 
other members have a keen interest in CCPs keeping a vigilant eye on the entire 
membership’s credit risk profiles and their evolution.

As we shall see, the CCP depends on its membership to smoothly risk manage a 
default. In an active market, it is beneficial to have a broad and diverse membership to 
prevent a single, firm-specific crisis from affecting all the members simultaneously. 
However, in doing so, the CCP membership can have heterogeneous credit quality, 
ostensibly to the detriment of the safest members. These balances must be reflected in 
the risk framework of the CCP, delineating how much mutualization is permitted.

Historically, credit ratings are not a reliable guide to the likelihood of default, 
since these are often rare events. Put differently, if a well-operated CCP can sub-
stantially mitigate counterparty credit risk for its members, then the members ben-
efit from being able to trade against each other—or a client of a member—without 
having to conduct due diligence, establish credit limits, and arrange bilateral col-
lateralization requirements. For CCPs with international reach, the added benefit of 
cross-border business—and only having to consider the legal location of the CCP—
can greatly simplify the process as the legal complexity is reduced. In such cases, 
the CCP must, of course, ensure that its rules and regulations apply in the jurisdic-
tions of its members. But this centralized work is cheaper for the overall market, 
than it is done multiple times in a decentralized setup.

The large CCPs typically have 50–200 direct members, each with various types of 
license types. A considerable portion of the global financial markets is accounted for 
by these large CCPs and their clients. The benefits resulting from such a broad partici-
pating in the CCP “club” are otherwise offset by the higher probability of default, for 
at least some members. To this end, CCPs with varied membership tend to respond 
with higher collateralization and lower mutualization requirements per member com-
pared with other CCPs. This lower mutualization is the lower proportion of the default 
fund contribution per member relative to their margin requirements.

The clearing members of a CCP are responsible for managing the default of their 
clients, regardless of whether or not they are agent accounts or exchange partici-
pants. In this sense, the clearing members protect the CCP and the other members 
from their clients, who may be very different entities to the typical member. For 
instance, they may be corporate hedgers.
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5.4.3  Default Management Process

Despite the admission criteria, members of CCPs may still fail to perform their 
obligations. This may be due to short-term operational reasons or to the bankruptcy 
of the member. A CCP must ascertain the cause of a member’s failure and if it can 
be satisfactorily mitigated, so that the CCP is not required to step in to perform on 
its guarantee of the trade towards non-defaulting members. To distinguish between 
such cases, CCPs have a list of trigger events in their rules that outline how to 
respond to certain situations.

Trouble at a CCP might also spell general problems for a member. In the case of 
bankruptcy, as CCPs declare member defaults, care must be taken so that a healthy 
member is not erroneously called out on defaulting. Indeed, this error could result 
in considerable secondary effects across the markets. CCPs often check regulatory 
communications before declaring a default. New CCP legislation requires CCPs to 
inform a supervisory or prudential authority11 if a member defaults.

If, however, a member is actually in default, for example, because of insol-
vency, then the CCP must act rapidly to ensure that smooth CCP operations 
continue and that the risks associated with the default are managed 
appropriately.

CCPs must prudently manage the risks, serving the market in an operational 
sense. The main risk of a CCP, however, is a member default. If a member defaults, 
trades originally between the defaulting member and the CCP are terminated. The 
CCP subsequently becomes unbalanced (Exhibit 5.8).

In this case, the CCP assumes the responsibility of settling the trades against 
the non-defaulting parties on the other side of the trade. The CCP is also exposed 
to the resulting market risk. A CCP inherently has substantial market risk, contin-
gent on a credit event occurring for a member. The usual response is that CCPs 
assume a default probability of 100 % for all of their members, regardless of credit 
rating or their own internal statement of credit quality. To cover for this risk, the 
CCPs charge margins based on the market risk of the member’s portfolio to a high 
degree of confidence. The contingent market risk that would arise from a default 
is covered to a high degree of certainty on a constant basis, as if default was to 
happen tomorrow.

The default management process is, in effect, the art of reestablishing a balanced 
book by the CCP. The CCP’s default management process must protect the integrity 
of the CCP and use the minimum possible funds from its waterfall. In doing so, the 
CCP’s rebalancing shields the non-defaulting members of its markets from adverse 
impact arising from the default, enabling orderly trading to continue across the 

11 A prudential authority is responsible for oversight of capital markets and their actors in a macro-
sense. Often, a prudential authority defines its responsibilities in terms of “systemic risk,” that is to 
say, risk which is realized through the interaction between various institutions and their behavior, 
rather than the (micro) regulation of a particle entity. Following on from the financial crisis in 
2008, various systemic risk boards, such as the FSOC or ESRB, have been created, and other regu-
lators, such as the Bank of England, have developed a function to address this feature of markets.
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markets. As CCPs must have the ability to ensure that they can rebalance towards 
their non-defaulting members, their rule book makes the non-defaulting members 
act as mandatory purchasers or sellers.

The default management process depends on the type of positions the CCP must 
rebalance. For regulated markets, the CCP will typically conduct trades on the pri-
mary trading venues. CCPs, especially so for listed derivatives, are often part of 
exchange groups, the primary market being the mother company or a part of the 
same group as the CCP. For OTC contracts, CCP liquidation procedures must fol-
low market conventions. Often, they have a default management group of external 
traders to assist them. Such external traders are usually seconded12 from the largest 
members of the CCP.

Default management can include auctions in addition to trading directly to rebal-
ance the CCP’s books. Members (and sometimes their clients) in an auction bid for 
the defaulter’s portfolio. Auctions are either voluntary or mandatory. In the latter, 

12 Secondment means the temporary movement or placement of an individual into another role or 
position.

Exhibit 5.8 Termination of trades

5 Clearing



140

members actively trading in the positions to be auctioned are often selected from the 
CCP’s members. If an auction is unsuccessful, some CCPs will invoke rules to ulti-
mately guarantee a matched book. There are rules such as “invoicing back” or 
“allocation.”13

Auction formats must be designed so that they can enable good price discov-
ery. If multiple positions are included in a portfolio auction, care must be taken 
in selecting the positions to be jointly liquidated. If the auction portfolio is too 
large, members may struggle to provide a price, especially if they are not active 
in some of the instruments or contracts. On the other hand, a single auction 
enables the CCP to create a market and liquidity for positions in aggregate. From 
an operational perspective this is an efficient approach. Prior to auctioning a 
portfolio, a CCP can hedge the defaulter’s positions, therefore reducing the risk 
of losses for the CCP as well as making the auction portfolio easier for the bid-
ders to price. Hedging is generally based on reducing the portfolio sensitivities 
of the portfolio, focusing on the most important ones, and allowing for basis risk 
to remain until a later stage. The sensitivities that need to be hedge depend on the 
defaulter’s portfolio.

Directly trading out of positions, hedging, and auctioning are time consuming. 
By definition, the more liquid a market, the faster a CCP can rebalance positions 
without undue price impact. As market participants will charge a liquidity premium 
for larger trades, often to reflect the resulting inventory risk this creates for them, a 
CCP rebalancing itself for larger positions will typically result in an inferior price 
as the CCP pays for immediacy. The longer the liquidation of the positions, the 
greater the possible variance in the portfolio’s value. While the CCP could make 
profits from the portfolio, the plan is always to reduce risk. The reason: the purpose 
of the CCP default management is to protect the non-defaulting members. Therefore, 
minimizing the possibility of losses leading to mutualization14 takes precedence. Of 
course, the CCP’s own capital is also at risk (Exhibit 5.9).

To that end, CCPs must carefully evaluate the expected time it can take to exit 
positions, charging members collateral carefully calculated to cover possible losses. 
Once the basic parameters of an expected default scenario are established, the mar-
gin model can be determined.

When the CCP margins the exposure of a member, a choice must be made on the 
aggregation, ranging from the entire portfolio down to individual net trades. This 
balance of portfolio effects is undertaken in practice along asset class lines, or 
smaller. Any margin offsets which are granted must be realizable in the default 
management process.

13 Invoicing back means that the original counterparty to the trade is requested to take up the posi-
tion directly, essentially removing the CCP from any further obligations. Allocation often denotes 
a similar process, although trades are not returned to the original counterpart, but across non-
defaulting members of the CCP. Allocation is often performed with the members taking over obli-
gations to rebalance the CCP in proportion to their activity.
14 Mutualization is the use of common funds, often called the default fund. Using funds from 
non-defaulting members is rare and considered a grave event.
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Exhibit 5.9 Default management process
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5.4.4  Basics Margin

Margin is the primary risk mitigation tool of the CCP. It is collateral, in cash, 
securities, and sometimes commodities, collected by the CCP against the exposure 
of a member. Margin is composed of two components: mark to market and forward 
looking. The former captures the difference in price between the price at which the 
trade was executed, and its current market valuation. The latter is the CCP’s expected 
loss—typically at a confidence level in excess15 of 99 % for OTC derivatives—if it 
needs to liquidate the position. This confidence interval is computed based on the 
expected holding period, generally ranging from 2 to 5 days. In effect, this means 
that the CCP is fully covered for market moves with at least a 99 % confidence level 
over the holding period.

The holding period itself may vary by product, or the concentration add-ons16 
can be thought of as compensating for immediacy within the shorter time period. 
Generally, anything within 5–20 % of daily volume can be liquidated without undue 
endogenous effect on market prices and market liquidity. If the same or similar 
products are cleared at different CCPs, calculating the volumes and liquidity 
becomes more difficult. Listed derivatives exchanges report daily volumes on their 
website. Since these are often in the public domain, it is far easier to determine 
liquidity add-ons than for OTC contracts. For the latter, CCPs supplement their own 
volume figures from their members or vendor data (Exhibit 5.10).

15 Given the preference most CCPs and clearing members have for a “defaulter pays” model, most 
CCPs have higher confidence levels; for instance LCH.Clearnet uses a 99.7 % confidence level, 
and most CCP’s back-testing reveals de facto higher confidence levels on a regular basis. The 
European Market Infrastructure Regulation requires that CCPs maintain at least 99.5 % confidence 
level for OTC derivatives such as interest rate swaps.
16 A concentration add-on is further margin charged to account for the discount that trading out of 
a large position is expected to cause. For example, as it is harder to sell 100,000 shares than 10,000, 
a CCP should charge a member more per share for the first position. This key feature is important 
to keep orderly liquidations and mitigate losses beyond the defaulter’s collateral.

Exhibit 5.10 Holding period and price moves
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Margin computation is a market risk methodology suitable for quantitative 
measurement if the products are liquid enough to have reliable price series. This can 
either be a simple value-at-risk approach or a scenario-based matrix model such as 
SPAN or RBM. The use of Monte Carlo methods, with the notable exception of the 
OCC’s STANS, is rare, since members have a transparent and predictable method 
for how much they are charged. For these models, the CCP can compute margins 
either on a trade-by-trade basis, or on a portfolio level, according to its default man-
agement procedures (Exhibit 5.11).

A risk model requires data on even more extreme moves when it targets higher 
confidence levels. For instance, a 99 % confidence level covers all but the greatest 
loss of every 100 trading days. A 99.9 % confidence level covers all but the greatest 
loss of every 1000 trading days. So the quality of input data becomes an issue since 
the margin for these rare tail events is very sensitive to inputs. Quantitative model-
ling techniques are best practices to ensure robust margin figures for high confi-
dence levels. This is typically achieved by making conservative assumptions about 
the distribution of tail losses. Back-testing is a natural check. But CCPs must deter-
mine sufficient margin requirements for worst-case, black swan scenarios since 

Exhibit 5.11 Margin range in a scenario-based matrix
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these are often the cause and effect (even both) of the only scenario they must 
cover: a member default. Beyond this, a purely historical model makes the assump-
tion that the future resembles the past, even when distance stresses in the past are 
maintained in the data set. Stress testing beyond the margin model is the main 
approach to this.

5.4.5  Lines of Defense

A CCP maintains other resources to cover potential losses from a default in addition 
to the margin collected from each member. These are collectively called the defaulter 
waterfall, or the lines of defense. The purpose of further resources is twofold: added 
safety to the CCP and aligning the incentives of other participants and the CCP. The 
cumulative effect: trades cleared by CCPs are guaranteed to a much higher value 
than only the 99 % confidence interval that a member’s margins are set for. In fact, 
the credit quality of the CCP is substantially higher at a lower cost because the tail 
risk is covered by joint funds across all the members.

The lines of defense are calibrated to extreme but plausible scenarios. As a stan-
dard, they must cover the default of at least two clearing members and their clients. 
The two clearing members selected have the worst possible losses beyond their own 
margins in the stress scenarios. Covering two may not be the worst scenario. It is 
possible for more members to default in a short period of time. In this case, the 
CCPs may be covered, especially if the defaulting members’ positions are offsetting 
to any degree (Exhibit 5.12).

The lines of defense can be calibrated to the desired confidence level, often at 
99.9 % or above. However, this becomes more of an art than a science as we move 
further into the tail.

Exhibit 5.12 Generic 
default waterfall
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Once the required tail-risk coverage is ascertained based on the input 
parameters, this must be collected in a joint fund and allocated to the members. 
This is usually conducted on the basis of a simple weighting according to the 
initial margin of each member, reflecting their size in the market.

Not surprisingly, the larger the membership and number of fixed scenarios and 
predetermined defaults the fund is intended to cover, the lower the charge per each 
member. At major CCPs, the default fund charge per member is in the range of 
5–12 % of the initial margin, in addition to a minimum requirement.

The CCP also contributes to the lines of defense, a familiar business idea collo-
quially known as “skin in the game.” This adds another incentive for the CCP to 
manage a default within the margins of the defaulter. This is because any losses 
exceeding it affect the CCP first.

In the most dramatic cases, a CCP often has other tools to either reduce its 
liabilities or raise more assets to keep the clearing operations, if the waterfall is 
insufficient. Typically, these are ways to increase funds available to the CCP from 
its members and third parties and its own resources. A common approach is fur-
ther assessments of default fund contributions called from its members.

Oftentimes, the waterfall can only be used to cover losses from a default. The 
other possible losses by the CCP from, say, litigation or operational risk, are cov-
ered by the CCP’s capital.

Last Word: As we have seen before, CCPs are very strict on risk management. 
They ensure that any accumulated profits and losses are settled or covered on at 
least a daily basis. They also charge members for their market risk on a very high 
level of confidence, assuming a 100 % probability of default. This transformation of 
credit risk to market risk enables a more accurate risk management, that is, provided 
that the products are sufficiently liquid for quantitative models.

5.4.6  Margin Calls

When market prices move, the CCP’s participants’ position value changes. For those 
participants whose positions have lost value, this unrealized loss results in variation 
margin shortfalls, where the CCP essentially offers credit to members. CCPs have 
implemented margin call processes to handle these credit scenarios as well as to 
ensure that it does not grow beyond predefined thresholds that form a sort of risk 
appetite of the CCP. A CCP must have technology suitable for computing position 
values rapidly and to input the relevant data to determine profit and loss intraday. 
This becomes more difficult in markets that are more fragmented or opaque than 
other markets. Here are the two extremes on this scale: trades on a regulated market, 
the CCP as the primary clearing house; and an OTC market with multiple CCPs. No 
matter what the source of the input data for the margin calls, robust procedures 
ensure that data errors do not cascade into an unnecessary margin call.

Once the profit and loss are calculated, a CCP and its members must have the 
operational capability to perform quick margin calls (often within an hour) of when 
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losses exceed thresholds defined by the risk appetite parameters. These may be a 
minimum absolute amount, as well as a relative limit to either the member’s existing 
exposure or the mutual parts of the waterfall.

The latest time frame CCPs settle the cumulative changes in position value is 
daily, in the so-called overnight margin call. Rigorous mark to market has the 
benefit of preventing losses from accumulating. And in the waterfall construct, 
large credit by the CCP is inappropriate. Nonetheless, this means that trades 
cleared by CCPs can require substantial liquidity from its members and their 
clients in times of stress.

Historically, initial margin at a CCP had been sufficient for member defaults. 
In extreme cases, such as Black Monday in 1987, the mark to market was prob-
lematic. In Chicago, certain members were late in delivering variation margin, 
leading to a CCP payout delay against the other sides of the trade. In contrast, 
the expected failures in variation margin payments following this same crash 
were the trigger for closing the market and an emergency recovery plan in Hong 
Kong.

5.4.7  Liquidity Management

Once trades are concluded, a CCP’s members must have sufficient liquidity for 
the settlement of their positions, timely payment of variation margin to the CCP, 
and initial margin payments. In the conduct of its business, a CCP will need 
liquidity if a member defaults. Additionally, to ensure smooth processing and 
minimizing the impact of technical defaults by members, a CCP can also employ 
its liquidity lines outside of member bankruptcies. In both cases, the CCP does 
not need liquidity for the initial margin because this must be paid by the 
members.

These potential liquidity needs in the event of member insolvency are of 
paramount importance. The liquidity lines must be scaled to fit multiple mem-
ber defaults, such as “cover 2.” Liquidity lines from commercial banks and cen-
tral banks and CCP’s own funds are sources for liquidity. A CCP often has 
reverse repo arrangements, securities collateral being exchanged. Commercial 
credit lines might be unsecured; central bank money is often obtained only 
against collateral.

5.4.8  Collateral

Members and their clients must provide the necessary collateral once prudent mar-
gin and clearing fund requirements are determined by the CCP’s risk models and 
framework. This collateral can consist of cash, securities, other instruments, and 
commodities of value. The CCP must ensure that if noncash collateral is deposited, 
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it can be rapidly converted into cash and without loss in case of default. To this end, 
CCPs apply haircuts and concentration limits to the noncash collateral they accept. 
If cash is accepted in currencies different to the exposure of the risk of the portfolio, 
a CCP applies an exchange rate haircut to cover for the exchange rate risk. At the 
same time, it maintains the ability to trade one currency for another corresponding 
to the transfer amounts.

The legal nature of the collateral to CCPs depends on jurisdiction and the type 
of client. But the most common configuration for the prominent CCPs is that 
cash is title transfer17 to the CCP, whereas noncash collateral is a pledge. Unlike 
default fund collateral, the margin collateral of non-defaulters is not used to 
cover losses of others.

What about collateral management? Cash collateral is often invested, the return 
divided between the CCP and the members who deposit cash. This is a standard 
practice because CCPs are often prevented from keeping cash on commercial bank 
accounts, preferring to repo it out. Not surprisingly, care must be taken with the 
counterparties at which the CCP invests, attention paid to term length, and bonds 
offered in return, with concentration of counterparties and bonds.

5.4.9  Client Asset Protection

If a member defaults, a CCP protects its direct members and their clients from the 
effect. But the defaulting member’s clients lose their positions and collateral. A 
well-known example is from Lehman Brothers in 2008 and MF Global in 2011.18 
This is true for both principal and agent models.

To resolve and broaden the counterparty credit risk management through to the 
second layer, CCPs have adopted various models for client asset protection or seg-
regation as required by regulation (Exhibit 5.13).

This could reduce the profitability of client clearing. That’s because of the 
loss of substantial revenue from collecting “gross” from clients and paying 
“net” towards the CCP (re-hypothecation) as well as the added legal and 
operational costs.

Final Word: Legally, a CCP is in some sense a super-senior counterparty in 
terms of the relevant insolvency regime. Upon a default, they are able to utilize 
their pledges, the CCP structure setting aside individual and mutual capital to 
reflect exposure from trading. In a default, it has transparent processes to mitigate 
and allocate losses. This has enormous macro-prudential implications, and is the 
primary reason for the mandated clearing promoted by regulators.

17 Title transfer denotes the legal transfer of full ownership. In this case, the CCP becomes the 
owner of the cash.
18 See, for example, https://www.newyorkfed.org/medialibrary/media/research/epr/2014/1412flem.
pdf for the Lehman Brothers case, and https://www.chicagofed.org/~/media/publications/
economic-perspectives/2015/4q2015-part1-ruffini-pdf.pdf for MF Global.
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5.5  CCP Structure and CCP Market Structure

The CCP is clearly valuable for the functioning of a market. The trade’s 
counterparty is replaced for all members by the CCP, thus changing the credit 
risk profile of the trade. Centralized processing and value-added services of the 
CCP simplify and optimize clearing. New features, such as post-trade anonym-
ity which can be beneficial to avoid procyclical cessation to trading can be 
incorporated only with a CCP. However, the central clearing also has some indi-
rect effects, often relevant to the resilience of the market in crises and risk man-
agement. These features have led to the expansion of central clearing in the 
wake of financial crisis starting in 2007. The ripple effects of the crisis on CCPs 
are notable:

 1. Independent risk computations. With CCP’s incentives aligned to protecting the 
market in the case of default, it charges members conservative figures for the risk 
posed by their open trades.

 2. A neutral but strict mark-to-market process losses directly. The end-of-day 
prices that CCPs employ for this process are the same across the market. All 
participants outstanding trades are evaluated transparently and consistently, an 
approach that ensures that losses do not accumulate between the trading 
parties.

 3. All trades cleared by the CCP benefit from the extremely high credit risk of the 
CCP. The CCP frees up its members to devote their attention to the best price for 
the trade, and not the possible counterparty credit risk factors. That’s because the 
credit quality of its members is replaced with the credit quality of the CCP, 
backed by its waterfall and default management process.

Exhibit 5.13 Segregated accounts and porting in default
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CCPs gain market share from more efficiency. This in turn has led to a limited 
number of CCPs for those asset classes in which the CCP’s risk mitigation and 
multilateral netting benefits are superior.

5.5.1  Governance

The changes to the governance of CCPs have been substantial. During the course 
of the last two decades, most CCPs have been or were in the process of demutu-
alization. Since the financial crisis, the focus on CCPs has had an impact on their 
governance, rooted in the desire for all stakeholders to have a more vested inter-
est. The primary example is the risk committees of CCPs. These committers 
advise the CCP on risk matters such as initial margin levels for new products, 
waterfall structures, and liquidity management. EMIR, for instance, requires that 
CCPs have members and indirect participants on their risk committee.

5.5.2  Transparency

A key point about CCPs: they are an ex ante agreed-on mechanism to operate a 
rebalancing and from this a designed loss allocation if necessary along prearranged 
lines. Transparency is of paramount importance as this creates conditions for strong 
ex ante risk management standards from the participants. A CCP does not have own 
positions for which the disclosure might lead to gaming, but must be careful so as 
not to reveal client trading information to other players.

5.5.3  Accounting Practice of CCPs

Many of the preeminent CCPs have demutualized in the last quarter-century. As 
regular businesses, many of them public companies or subsidiaries thereof, they 
publish reports for their investors with market development data, such as traded and 
cleared volumes of contracts, nominal or notional as the case may be per asset class. 
The data also include risk mitigation quantifiers, namely, percentage of the above 
that was netted down, total resources in the CCP’s waterfall, and CCP’s capital.

Most CCPs apply either (US) GAAP or IFRS in their reporting, typically 
separating the business elements of the CCP—direct clearing fees and interest 
earned on collateral services, for example—from its role as trading counterparty 
to its members, collecting margin and clearing fund contributions and handling 
open positions.

A CCP’s major assets and liabilities will always arise from the trades it processes 
and guarantees between its participants. These, however, are always exactly 
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counterbalanced. The CCP simply stands between the actual beneficiaries to the 
trade until settlement is concluded. Additionally, the CCP’s waterfall consists of 
substantial amounts of both cash and noncash assets on behalf of members. Cash 
collateral is virtually always held as title transfer and noncash collateral—most 
commonly high-quality bonds—as pledges. The CCP becomes unbalanced in the 
event of a member default. In this case, the CCP also has the right to use the col-
lateral of the defaulter as well as potentially non-defaulters’ assets for temporary 
liquidity purposes.

5.5.4  Business Model: Costs

There are three types of CCPs: member utility, government run, and private. The 
member-owned19 utility model has decreased in popularity. The challenge of a 
publicly run CCP is that the counterparty credit risk of the market participants is 
effectively underwritten by the public. Private CCPs, on the other hand, must 
provide greater skin in the game to inspire confidence from their members.

5.6  Outlook

5.6.1  The CCP Model Under Review

Since the crisis, there is a keen interest in the contribution and resilience of CCPs. 
A global regulatory review showed that CCPs performed very well in the limited 
number of defaults. However, regulation in the area of CCP risk management had 
been relatively light and heterogeneous. Despite their excellent performance, CCP 
stakeholders are keen to ensure that all CCPs are prudently managed to the highest 
risk management standards. This is especially relevant for the “new” markets where 
CCPs are expanding, an expansion driven both by the markets themselves and by 
regulatory instigation.

An example of the former is exchange-traded derivatives; the latter occurs 
either directly through capital incentives (Basel) or by fiat (clearing obligation). 
Indeed, all major jurisdictions have introduced legislation and enacted laws on the 
specifications of a CCP. The regulatory backdrop features a “qualified CCP” 
(Basel, CPSS/IOSCO), outlining the basic functions of a CCP, as well as capital 
treatment from the member’s perspective. An important development is the CCP 
capital and risk management structure. Previously, most CCPs were a “good till 
the last drop” CCP, in which losses exceeding the prefunded waterfall were called 
from members. That was often in rounds of size equivalent to the initial contribu-

19 Many CCPs were, and some still are, jointly owned by their members. Each member often holds 
shares in the CCP based on their volume at the CCP.
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tion. Members unwilling or able to provide further contributions retained the right 
to exist the CCP service. In recent years, however, members have pushed for 
“limited liability” towards CCPs, so that they are only exposed to a fixed, finite 
number of replenishments. The effect is that CCPs may run out of funds in a truly 
dramatic crisis. In response, recovery and resolution plans are drafted for CCPs, 
outlining that CCPs will have to ensure that losses can be contained and absorbed 
without recourse to public funds.

It has been stated that CCPs are “super-systemic.” They form, to a large degree, 
a system itself, any disruptions at the CCP directly affecting all of its members. 
Some have claimed the title of “systemic risk managers” for CCPs, seen as a mecha-
nism for a market to address any disruptions. The truth probably is in between 
because CCPs basically have a stable business model, based on a low-risk appetite 
with much of the actual collateral acquired from the defaulter pays/mutualization 
construct. On the other hand, stringent operational risk criteria must be followed so 
that CCPs can serve their markets well.

All things considered, CCPs have weathered financial market shocks and mem-
ber defaults as designed.

That said, in a handful of cases, their risk management has been inadequate, or 
else the market conditions overwhelmed their safety nets. In addition to the near 
misses and liquidity issues in Chicago in 1987, the primary cases of CCP disrup-
tions occurred at the Caisse de Liquidation (Paris, 1974), The Kuala Lumpur 
Commodities Clearing House (1983), and the Hong Kong Futures Exchange (1987). 
In all cases, a combination of unchecked risk buildup at certain members, followed 
by a rapid drop in prices, put the CCP under strain.

The Black Monday-related market drop in Hong Kong has been thoroughly doc-
umented as part of a governance and technical review of the CCP following a joint 
government, member, and shareholder emergency loan to the CCP. In essence, this 
was the first recovery plan operated for a modern CCP. The lessons in terms of 
charging appropriate concentration limits and guarantee fund sizing still have 
impact today. The case for implementing the highest risk management standards 
possible for CCPs globally—for instance, with EMIR (European Market 
Infrastructure Regulation) in Europe, or Dodd-Frank in the USA—comes from 
carefully analyzing these incidents.

One challenge in the future is that CCPs will tend to have very similar risk 
frameworks and models. This means that any problem with the common elements 
poses a risk to all CCPs, since homogenous risk management is exposed to the 
same problems.

Henceforth, it is unclear what the best role model is for a CCP. It is, indeed, an 
open question.

At present, the preeminent CCPs combine aspects of a private company that 
could suffer non-default losses, a mechanism for the market to resolve credit 
events and their spillover, and a liquidity provision hub. CCP competition and 
choice for market participants so far are drivers of innovation and for strengthening 
operating standards.
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The clearing obligation raises another question, driven by considering DMP 
alternatives for large directional positions from buy-side entities such as pension 
funds, insurance companies, or general corporates. For these, the degree of 
mutualization, and even the assumed 100 % probability of default by CCPs across 
all participants, might be revised. This point is more poignant for state-backed enti-
ties or lower leverage financial actors that are signing up to CCP services in repo 
and swap markets.

5.7  Final Word

These are exciting times for CCPs: they are in the spotlight like never before, adapt-
ing to new regulations and clearing mandates. Their systemic contribution to the 
financial system, previously obscure or relegated to a limited number of experts, 
receives greater attention. In the future, the risk mitigation tools of CCPs in the next 
systemic disruptions will be critical—and every effort should be made so that CCPs 
are not “fighting the last crisis.”
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Chapter 6
Securities Services: Settlement, Custody 
and Financing

Marc Robert-Nicoud

6.1  Introduction

Securities services, an essential and constant part of the capital market industry, 
have historically escaped the limelight. Securities service infrastructure has shown 
its resilience—and sheer importance—in the face of market upheaval during the 
financial crisis of 2008. And yet, in many important ways, securities services have 
recently taken center stage in the regulatory environment. Why this sudden and 
acute regulatory interest today?

Willie Sutton, the famous American bank robber of the 1930s, when asked why 
he robbed only banks, reportedly said, “That’s where the money is!” The securities 
service infrastructure, in a similar way, is ultimately where the financial assets “are,” 
and where these assets change hands. It must be safe, and it must be efficient.

The regulatory response to the last crisis has seen significant investments chan-
neled into technologies and processes that are designed to reduce risks. These devel-
opments can also be leveraged to reduce banks’ operating costs. Market 
harmonization initiatives like TARGET2-Securities (T2S)1 and regulatory require-
ments add unprecedented momentum to the evolution of securities services.

This chapter starts with a brief overview of the fundamentals of securities 
services. We then turn to a review of the types of risks faced by market users, and to 
the unique role of securities service providers in mitigating these risks. A review of 
securities services follows, starting with the issuance of new securities, then settle-
ment services with a focus on delivery-versus-payment models, and how settlement 
finality is achieved. Settlement naturally leads to securities financing, which is a 
driver of efficiencies and risk reduction. Securities under custody, whether used as 

1 See Sect. 6.5.4 for further details.
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collateral, or as the object of a transaction, require servicing in relation to income 
payments and corporate events. An exploration of these custody services completes 
the review.

6.2  Basics

6.2.1  The Nature of the Business

Securities services are a natural consequence of any trade execution. This is the case 
regardless of whether the parties trade on an exchange, or over the counter (OTC); 
whether domestic or international securities; or whether the trade is part of the pri-
mary (new issuance) market or the secondary market. The most common securities 
are equities (shares) and fixed-income securities (e.g., bonds). Equities entail owner-
ship in a company, and they document the rights associated with ownership. Fixed-
income securities certify the right to obtain interest and redemption at maturity. Both 
bonds and equity trades require comparable securities services. The majority of equity 
trades take place on exchange; fixed-income instruments primarily trade OTC. 
Figure 6.1 shows the evolution of securities services from the traditional, such as set-
tlement and safekeeping, to complementary value-added in markets around the world.

Value-Added Services
Database services

Trade repository

OTC derivatives

Funds servicing

Collateral management

Issuer services

Investor services

Proxy voting (active)

Cash settlement

CCP

Structured products

Info, services

Paying agent

Courier services

Central registrar

Securities lending

Fails management

Securities numbering

Corporate actions

Clearing

Matching

Safekeeping

Settlement

Traditional Services

Bulgaria
China

Czech Rep.
Croatia

Indonesia
Malta

Mexico
Philippines

Russia
Turkey

Uruguay

Argentina
Cyprus
Dubai

Estonia
Finland
Greece
Israel
Latvia

Lithuania
Malaysia

New Zealand
Poland

Portugal
Romania

Slovak Rep.
Slovenia
Taiwan

Thailand

Australia
Austria
Belgium

Brazil
Canada

Denmark
France
Japan

Hong Kong
Hungary
Iceland

Italy
Luxembourg
Netherlands

Norway
Singapore

South Africa
South Korea

Spain
Sweden

UK
USA

Germany
International 
market (XS)
Switzerland

Fig. 6.1 Development of value-added securities services across markets (Thomas Murray Data 
Services: CMI in Focus - Value added services by CSDs, 2014. Available at: ds.thomasmurray.
com/opinion/cmi-focus-value-added-services-csds)
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For orientation, it is useful to connect some of these services together at the outset. 
Settlement services are required to execute the transfer of ownership and cash after a 
securities trade. Settlement can have several purposes: mainly a sale or purchase, but 
also the transfer of securities and cash in the context of primary issuance, collateral 
management, and securities lending. At any point during the life of a security, it will 
have to be safely kept (physically or electronically). The corporate events relating to 
the security will call for corporate action processing, also referred to as asset servicing. 
Safekeeping and corporate action processing together can be referred to as custody 
services. A number of ancillary banking services exist in conjunction with traditional 
securities services, specifically credit and cash management services.

At the heart of this chapter is the concept of a “security.” The concept can have 
different definitions in different jurisdictions. This chapter adopts a functional 
approach that side-steps this mostly legal debate. The definition adopted by 
UNIDROIT (an intergovernmental organization based in Rome that focuses on the 
harmonization of private law between states), in its convention on substantive rules 
for intermediated securities, allows us to focus on this essential: “any shares, bonds 
or other financial instruments or financial assets (other than cash) which are capa-
ble of being credited to a securities account and of being acquired and disposed of 
in accordance with the provisions of this Convention.”2 In Sect. 6.4, the most com-
mon types of securities are described as part of the securities issuance process.

In summary, securities services exist to support securities markets across a wide 
range of areas, from the issuance of securities to their redemption or divesture. That 
latter area includes processing the rights and obligations that result from owning 
and transferring securities. Put simply, securities services are diverse, with some 
being at the core of the financial infrastructure.

Figure 6.2 shows where securities service providers are embedded in the 
financial market value chain. As elaborated on later in this chapter, a well-func-
tioning securities market relies on securities services and on the accompanying 
providers to ensure issuer (sell-side) and investor (buy-side) protection. 
Securities service providers contribute to creating the best conditions for the 
supply and demand of the securities markets. Not surprisingly, well-functioning 
securities services are essential to stable, fair, and performing financial mar-
kets, given the importance of the securities market to the financial industry.

6.2.2  Market-Structure Development

Financial infrastructure is, in essence, local in nature. But in terms of reach, it is as 
global and far flung as the markets it serves. The most relevant securities markets 
are in the USA and Europe, and then there is also the international (Eurobond) mar-
ket. Europe is the most sophisticated, and the most active cross-border market. 
Figures 6.3 and 6.4 show the level of internationalization in European and US debt 
holding structure.

2 UNIDROIT, 2009. “Unidroit convention on substantive rules for intermediated securities.” Available 
at http://www.unidroit.org/english/conventions/2009intermediatedsecurities/convention.pdf.
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The European securities market is also among the most dynamic, undergoing a 
complete transformation of its settlement infrastructure with T2S. This chapter con-
sequently pays greater attention to the European landscape while, at the same time, 
making frequent reference to the USA and the international market.

Securities services are tailored to the applicable legal environment, market practices, 
regulation, and taxes. Many of these factors weigh in favor of local specificities. 
Significantly among them is investors’ preference for local investment, a preference 
sometimes referred to as a “home-bias.”
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Fig. 6.3 Foreign holding of government debt as an indicator of cross-border activity (Accenture 
Research, 2014)
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The European Union (EU), and especially the Eurozone, has pushed for a harmo-
nization of trading, clearing, and securities services aiming to leverage a single 
market for securities. The UN, similarly, has sponsored global harmonization 
initiatives such as UNIDROIT’s Convention on substantive rules for intermediated 
securities. A progressive harmonization of laws and regulation will certainly sup-
port the creation of regional, or even global, securities markets.

Harmonization also has a cost dimension. Securities services are generally 
delivered according to a scalable business model, and large investments in 
infrastructure are needed for securities services that satisfy market and regulatory 
standards. Average costs tend to be inversely related to volume: the larger the 
volumes, the lower the costs. For instance, large markets tend to have a lower 
cost of settlement than small ones, see Fig. 6.5. Harmonization between markets 
is a necessary first step to volume consolidation and the prospect for cost reduc-
tion that follows.

6.2.3  Securities Service Providers

The securities service industry is supported by a sophisticated intermediation struc-
ture to bring investors, issuers, and, more generally, trading parties together in the 
performance of specialized and complex processes. Numerous providers offer secu-
rities services—from central securities depositories (CSDs) and international cen-
tral securities depositories (ICSDs), to custodians and other banks. These institutions 
compete for securities services although they do not necessarily have the same ser-
vice scope, as shown in Fig. 6.6.

Foreign holding of US government debt as an indicator of cross-border activity
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Fig. 6.4 Foreign holding of government debt as an indicator of cross-border activity (Bureau of 
the Fiscal Service, Department of the Treasury, 2014. “Treasury Bulletin.” Available at http://
www.fiscal.treasury.gov/fsreports/rpt/treasBulletin/b2014_4.pdf)
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The services are described later in this chapter. Notably, most of the institutions 
mentioned in this chapter are directly or indirectly connected to each other by the 
services they offer or receive. The very competitive nature of the securities service 
space does not diminish the partially complementary nature of the various offerings, 
as well as from their importance for the reliability of financial markets.
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A short, simplified overview of some typical interaction between these securities 
service providers is useful to put in context the information later in this chapter. The 
interaction between these entities is best understood by following the settlement and 
custody process chains:

• Custody/security holding chain: An investor holds a position in a security. The 
investor may have physical possession of the security, or may have the position 
in deposit with a bank. The bank, in turn, can either have the securities in its own 
vaults, with a custodian, or with a central securities depository. The nature of the 
rights in a custody chain is a function of the legal jurisdiction of the holding, a 
matter that can sometimes lead to complexity in the case of cross-border  holdings. 
Take the example of a French investor holding a US security in a French bank 
account. The bank may hold the position in the US security with a global custo-
dian and its US sub-custodian, with an ICSD and its sub-custodian, with a local 
US custodian, or directly with the relevant US CSD. (The Federal Reserve Banks 
act as CSD for all marketable US Treasury securities, and the Depository Trust 
and Clearing Corporation or DTCC for other securities.) The choice is generally 
not the investor’s, but lies with the investor’s bank. The decision will be a func-
tion of cost, quality of access (e.g., market deadlines), relationship, counterparty 
location, and securities financing services.

• Settlement/security transfer chain: An investor seeking to buy a position in a 
security will likely leverage his or her retail bank to execute and settle a trade. 
The bank will either settle internally (if the counterparty uses the same bank) or 
will use a settlement agent or a custodian (if the counterparty uses a different 
bank). In the latter case, the two custodian banks will transfer the securities and 
the cash in a central securities depository. For the purpose of this settlement, the 
CSD also acts as a securities settlement system (SSS), and it will utilize a pay-
ment system. Depending on the security and the market, the trade may also be 
reported in a trade repository.

The term “custodian” typically refers to entities with different business models 
and service scopes. The services they offer are, however, comparable. In fact, they 
can also be compared to the services of CSDs and ICSDs (Fig. 6.7).

6.3  Review of Risks mitigated by Securities Service 
Providers

Securities services are generally reliable and safe. In fact, these services help market 
users to reduce and mitigate their risks. Safe and efficient securities service providers 
actually help reduce systemic risk. But, of course, providers are not entirely immune 
from risk. However, most service providers in this field are strictly regulated, and 
they adopt very low risk profiles. This is justified because their inability to perform 
could have significant and adverse effects on the markets they serve, and on the 
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broader economy in the event of an upheaval. Securities service providers that play 
an infrastructure role like CSDs and ICSDs typically do not assume principal risk in 
the execution of their customers’ instructions (Fig. 6.8).

The importance of risk management in current financial policy initiatives calls 
for the topic to be discussed early in this chapter. Risks that are of relevance to secu-
rities services can be categorized as credit risk, liquidity risk, operational risk, and 
legal risk. Figure 6.9 outlines these risk categories, followed by a brief examination 
of how each impacts and is mitigated by market infrastructure such as CSDs and 
ICSDs. It is worth remembering these risks throughout the securities service 
descriptions that follow this section.

6.3.1  Credit Risk

Credit risk is the risk that a counterparty—that is, a participant or other entity—
will be unable to fully satisfy its outstanding financial obligations at any time, 
or will otherwise fail to honor the terms and conditions of an agreement. Credit 
risk is inherent in all activities that depend on the counterparty’s, issuer’s, or 
borrower’s performance. This risk typically arises each time funds are extended, 

Term Descrip�on
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clients‘ behalf; and may effect se�lement of trades on its clients‘ 
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- Global Custodians: custodians that safekeep assets for their 

clients in mul�ple jurisdic�ons around the world
- Sub-Custodian: a custodian within a global custodian‘s
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Securi�es 
Deposi�ory 
(CSD)
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Fig. 6.7 Definitions of certain securities service providers (Simmons, M.: Securities Operations: 
A Guide to Trade and Position Management, Wiley, 2002, p. 227)
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committed, invested, or otherwise exposed through actual or implied contractual 
agreements. Indeed, any trading party is subject to credit risk because the 
counterparty may default before delivering the cash or securities. If there is a 
failure to deliver cash or securities, additional costs may be incurred by the 
parties of the transactions.

In a number of ways, the services of securities providers help to reduce credit 
risk considerably. For instance, there is a risk of delivering securities without receiv-
ing payment, or paying without receiving securities in any trade. Many (I)CSDs in 
their capacity as SSS perform settlement in a delivery-versus-payment (DVP) 
arrangement. This means that the exchange of cash and securities can occur practi-
cally simultaneously in the books of the SSS.

In addition, many SSSs in Europe offer settlement in central bank money, the 
cash leg taking place in the books of a central bank. The risk of cash not being 
available is significantly reduced in this way. SSSs also typically apply a settlement 
finality rule, which mitigates the risk. Once final, a settlement cannot be reversed 
for the benefit of the creditors of a counterparty. In the collateral management area, 
some (I)CSDs offer tri-party repo services, as part of which the exchange of securi-
ties and cash also take place in DVP mode in the safe environment of a CSD. In 
most jurisdictions, CSDs do not own the securities of their customers, not even on 
their behalf. Consequently, if they default, securities cannot be used to satisfy any 
debt obligations of the CSDs.
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6.3.2  Liquidity Risk

Liquidity risk is the risk that a counterparty will have insufficient funds to constantly 
satisfy its financial obligations anytime expected, notwithstanding the counterparty’s 
ability to potentially do so in the future. Liquidity risk is the risk that the seller of an 
asset will not receive payment when due, and the seller may have to borrow or liqui-
date assets to execute other payments. It also includes the risk that the buyer of an 
asset will not receive delivery when due, the buyer having to potentially borrow the 
asset in order to execute onward delivery obligation. Thus, both parties to a financial 
transaction are exposed to potential liquidity risk on settlement date.

(I)CSDs and SSSs contribute to the mitigation of this risk by offering emergency 
borrowing services to lend funds or securities, for short periods, in anticipation of 
receiving delayed cash or securities. Generally, securities service providers have a 
very positive impact on market liquidity. That is because the efficiencies they create 
enable assets to move as part of faster and yet safer processes.

Source Example causes Emerging complexity 
drivers

Credit
risk

Default by borrower, 
leading to loss of 
principal and/or
interest

• Credit default risk
• Country risk

• Agency models
• Bilateral margining
• Shi� to central 

clearing

Liquidity
risk

Lack of funds to 
support opera�ons or 
inability to exit market 
posi�on

• Funding liquidity 
risk

• Market liquidity 
risk

• Withdrawal of repo 
capacity

• Execu�on venues for 
new asset classes

Opera�onal
risk

Failure of internal 
processes, people and 
systems

• Process failures
• Systems failures/IT 

risk
• Damage to 

physical assets
• Compliance/legal

risk

• System outages
• Interconnectedness
• New technologies

Legal 
risk

Unexpected
applica�on of law or
regula�on

• Uncertainty of laws
• Conflic�ng bodies of

law

• Cross-border
transac�ons

Fig. 6.9 Outline of four categories of risk (Oliver Wyman, 2014. “The Capital Markets Industry: 
The times they are a-changin’.” Available at http://www.oliverwyman.de/media/The_Capital_
Markets_Industry_- _The_Times_They_are_A- Changin.pdf)
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6.3.3  Operational Risk

Operational risk is the risk that deficiencies in information systems or internal 
processes, human errors, management failures, or disruptions from external events 
will result in the reduction, deterioration, or breakdown of services. These opera-
tional failures may lead to delays, losses, and liquidity problems. This risk is inher-
ently present in all human activities. Both users and providers of securities services 
must continuously manage operational risk. There are some additional risk factors: 
different rules and conventions by markets; different types of securities, capital, or 
currency restrictions; availability and communication of timely and accurate infor-
mation; and degree of automation in different markets. The automation of securities 
services in this field helps to mitigate the risk. But experience shows that errors in 
corporate action and settlement processing are common causes of losses.

These errors can be greatly mitigated by effective risk identification and control. 
Moreover, effective policies and procedures, a strong control environment, and 
efficient use of technology are essential risk management tools. Automation and use 
of straight-through processing (STP) significantly reduce operational risk.

6.3.4  Legal Risk

Legal risk is the risk of the unexpected application of a law or regulation, usually result-
ing in a financial loss. Legal risk can also arise if the application of relevant laws and 
regulations is uncertain. For example, legal risk encompasses the risk a counterparty 
faces from an unexpected application of a law that renders a contract illegal or unen-
forceable. Legal risk also includes the risk of loss resulting from a delay in the recovery 
of financial assets, or a freezing of positions resulting from a legal procedure.

In cross-border as well as some national contexts, different bodies of law can 
apply to a single transaction, activity, or participant. In such instances, the infrastruc-
ture and expertise provided by securities service providers substantially reduce the 
risk on market users. In addition, the depth of experience and expertise of  securities 
service providers allow them to conduct detailed research into the impacts of regula-
tory initiatives, a matter that is useful for informing the legislative process.3

6.3.5  Conclusion of Risk Review

The most likely risk to materialize in securities services is operational risk. Still, the 
most prominent risks mentioned in industry circles are the credit and liquidity 
risks—probably because they are more closely associated with systemic risk. Put 

3 For example the standards developed by the International Securities Market Advisory Group, see 
the website of the International Capital Market Association for more. www.icmagroup.org.
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differently, as the Committee on Payments and Market Infrastructures (CPMI) 
describes in its Principles for Financial Market Infrastructure, CSDs and other 
market infrastructure may face systemic risk caused by the inability of one or more 
participants in a market to perform as expected. Consequently, “knock-on” effects 
are possible.4 Moreover, the complex links between market infrastructure can also 
cause disruptions passed from one market to another. Clearly, an inability of market 
infrastructure to complete settlement could have significant adverse effects on the 
markets it serves.

On the other hand, market infrastructure such as CSDs, in their function as SSS 
entities, contribute significantly to the mitigation of credit and liquidity risk. They 
do so by offering DVP settlement and by applying settlement finality rules, such as 
the Settlement Finality Directive in Europe.

As agents, securities service providers are not directly exposed to credit and 
liquidity risks. (I)CSDs providing ancillary banking services assume marginal prin-
cipal risk, and are tightly regulated by prudential supervision. They are not party to 
the transactions they settle for their customers. The securities held by the (I)CSDs 
on behalf of their customers do not appear on their balance sheet since they remain 
legally owned by their customers.

There is no evidence, nor any suggestion, that CSDs contributed to the financial 
crisis of 2008. And many analysts would argue that theirs was a positive role: pro-
viding liquidity and safety when the markets were lacking both. Regardless, the 
critical part that CSDs play as securities settlement systems and as custodians has 
made a higher degree of scrutiny a legitimate issue.

In the aftermath of the financial crisis, regulators have put pressure on banks to 
ensure that they have credible recovery plans that do not require extraordinary gov-
ernmental support. And they have put pressure on banks to also have “living 
wills”—plans for the orderly wind-down of their services. Market infrastructure is 
not immune to this requirement that the collapse of a single institution does not 
endanger the entire market. That is clear from reports such as the CPMI-IOSCO 
study of October 2014 on the Recovery of Financial Market Infrastructures.5

Pursuant to the report, the purpose of a recovery plan is the identification of the 
FMI’s critical services, stress scenarios, and recovery triggers, as well as a substan-
tive description of its recovery tools and tools to address structural weaknesses.6 In 
essence, the report argues that by maintaining structured and realistic plans for 
covering these topics, market infrastructure are not just introducing steps to main-
tain their own resilience under extreme circumstances. More generally, under 
extreme circumstances, the steps also benefit markets that are reliant on these 
infrastructure services.

4 Committee on Payments and Market Infrastructures, 2012. “Principles for Financial Market 
Infrastructures.” Available at http://www.bis.org/cpmi/publ/d101.htm. N.b.: the Committee on 
Payment and Settlement Systems (CPSS) changed its name to the Committee on Payments and 
Market Infrastructures (CPMI), on 1 September 2014.
5 Committee on Payments and Market Infrastructures, 2014. “Recovery of financial market infra-
structures.” Available at http://www.bis.org/cpmi/publ/d121.pdf.
6 ibid, pp. 8–11.
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6.4  Issuing Securities

Companies and governmental agencies seeking sources of financing can either ask 
banks for a loan or turn to the financial markets directly to raise capital. Those who 
raise capital through the creation and distribution of securities to investors are 
known as issuers. They can either sell part ownership in the company represented 
by shares or borrow cash from investors through bonds. Government entities, 
whether local or supranational organizations, can only issue bonds. In contrast, 
companies or corporations also issue shares (equity).

The majority of trades executed in regulated securities marketplaces around the 
globe on a daily basis are in outstanding securities (i.e., securities that have already 
been issued). Securities in this category are traded in the secondary market. In con-
trast, newly issued securities are traded and settled in the primary market (Fig. 6.10).

6.4.1  Methods of Issuing Securities

Bringing securities to the marketplace requires special skills to manage the process 
efficiently, an expertise an issuer of the securities (either a company or a government) 
does not generally possess. It is therefore common practice for issuers to appoint 
specialist agents who typically belong to the corporate banking and investment 
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Fig. 6.10 Outstanding amount vs. new issues for international debt securities (bonds and notes) 
(Bank for International Settlement, Debt Securities Statistics. Available at https://www.bis.org/
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banking areas. These specialists coordinate the activities of numerous agents, from 
the calculation agent to the paying agent and the legal advisors to others. They will 
advise issuers, distribute the securities to investors, and ensure that the issuer 
receives the cash at the agreed time.

Securities can be issued by various methods for equity or debt, based on the 
market conventions where the issue is launched. In most cases, the issuer will 
publish a paper, sometimes called a prospectus or term sheet indenture, detailing 
the quantity of the issue and its price, as well as a description of the issuing 
company.

Bonds can be issued via either auction or syndication. In an auction, securities 
are sold to the highest bidders by, for example, central banks or funding agencies on 
behalf of their governments. In a syndication, the lead manager creates a consortium 
of banks and other market participants who work together to promote the distribu-
tion of the bond to investors.

Shares are usually issued via an initial public offering (IPO), advertised in the 
media and by a prospectus. A syndicate of market participants receives share allot-
ments from the lead manager (on behalf of the issuer), and then allots some or all of 
these shares to their clients. Shares can also be issued in a restricted manner in a 
private placement by only offering the shares to a select group of institutional inves-
tors, among them pension funds and insurance companies.

Securities can be issued in registered or bearer form. The issuer or its agent keeps 
records of the holders in registered securities. Securities issues in bearer form are, 
theoretically, traded without any record of ownership, so physical possession of the 
security is the sole evidence of ownership. In practice, the majority of securities 
issued to the public, bearer or registered, are now immobilized and represented by 
electronic book entries in which the transfer of securities ownership is realized by 
crediting or debiting the seller’s or purchaser’s account without transferring physi-
cal certificates between counterparties.

6.4.2  Issuing via (International) Central Securities 
Depositories

Lead managers often turn to (I)CSDs to bring a security issue to the market 
because they possess the critical infrastructure for distribution, settlement, and 
safekeeping. Some (I)CSDs also provide value-added services such as the custody 
services described later in this chapter. That means that they can service a security 
throughout its entire lifecycle.

Clearstream Banking S.A., for example, offers the issuing community a wide 
range of products and services for debt, equities, investment funds, warrants, and 
structured products. Moreover, it provides the infrastructure for issuers to reach 
investors anywhere in the world.
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Services offered by (I)CSDs include eligibility assessments, issuance, and distri-
bution of domestic, foreign, and international new issues of global and domestic 
instruments: certificates of deposit, depository receipts, treasury bills, commercial 
papers, short-term and medium-term notes, bonds, equities, warrants, equity-linked 
notes, and investment fund shares.

(I)CSDs can also assist lead managers, lawyers, and issuing agents by reviewing 
issue structures. They can also provide additional information on operational proce-
dures and the applicable documentation in the offering memorandum, prospectus, 
and agency agreement.

In the case of bond issuance, we can distinguish between securities issued to a 
domestic market, securities issued to a foreign market, and so-called international 
security types such as “Eurobonds.”

6.4.2.1  Domestic Bonds

Domestic bonds are issued by resident borrowers in their own local market and cur-
rency, and held by their local CSD. An example is a US issuer issuing in USD via 
DTCC in the USA.

6.4.2.2  Foreign Bonds

Foreign bonds are securities issued in domestic markets by borrowers domiciled in 
foreign countries. They are normally denominated in the currency of their issuing 
market. These securities are held in the CSD of the domestic market where they are 
issued, and are often assigned colloquial names reflecting these (foreign) domestic 
markets (Fig. 6.11).

6.4.2.3  “Eurobonds”

CSDs handle domestic securities. ICSDs, on the other hand, are specialized in ser-
vicing foreign and international debt securities, known as Eurobonds. Peter Norman 
defines a Eurobond as “issued by a borrower outside its own country that may be 
denominated in a currency foreign to the borrower or to the purchaser, or both, and 
that is not subject to withholding tax or other legislation by the host country, in 
whose currency the bond is issued.”7 An example is a US issuer who might decide 
to issue bonds under UK law denominated in Euros to make its bonds more attrac-
tive to foreign investors.

7 P. Norman, Plumbers and Visionaries—Securities Settlement and Europe’s Financial Market, 
Wiley, 2007, p. 316.

6 Securities Services: Settlement, Custody and Financing



168

The features of Eurobonds have resulted in ICSDs developing extensive 
distribution networks. As a result, this enables them to distribute new issues across 
multiple jurisdictions in the vast majority of currency denominations not subject to 
restrictions.

6.4.3  Identification of Securities

The International Securities Identification Number (ISIN) is the only internationally 
recognized standard for the unique identification of a security. The international 
reach is vast. ISIN is a key data field for cross-border trading that is used globally to 
identify securities, and it is recognized by many regulators as a mandatory data field 
for transaction reporting. When a CSD initially accepts a security, it is provided with 
an ISIN code and a Classification of Financial Instruments (CFI) code to permit its 
easy identification throughout its lifetime. The unique identification of a security is 
essential to the orderly trading and post-trading of any security. The rules governing 
the allocation of ISINs are set by the International Organization for Standardization 
(ISO) and the Association of National Numbering Agencies (ANNA).

An ISIN consists of three parts: a two-letter country code, a nine-character alpha- 
numeric national security identifier, and a single check digit. For example, SIX Financial 
Information is the official securities numbering agency in Switzerland (prefix CH), 
Liechtenstein (prefix LI), and Belgium (prefix BE). To this end, it provides ISINs for 
equities, bonds, and other financial instruments issued in Switzerland. US ISINs are 
allocated by CUSIP Global Services (CGS), which is managed on behalf of the 
American Bankers Association by S&P Capital IQ. ISINs for Eurobonds consist of the 
nine-digit code common to both ICSDs for the issue, preceded by “XS” and followed 
by a numeric check digit. ANNA provides complete and updated information on ISINs 
and numbering agencies. The CFI code allows the grouping of financial instruments in 
a consistent way throughout the industry compatible with ISO rules.

Colloquial name Currency Issuer Market

Yankees USD Non-US domiciled USA

Bulldogs GBP Non-UK domiciled UK

Matadors EUR Non-Spanish domiciled Spain

Samurais JPY Non-Japanese domiciled Japan

Pandas CNY Non-Chinese domiciled China

Fig. 6.11 Common colloquial names for certain foreign bonds
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6.4.4  Closing and Distribution

Once an issuance is closed, i.e. terms and allotment are agreed, payment is made to 
the issuer and the securities are allotted to investors. After a CSD or an ICSD (the 
typical place of a primary deposit) confirms receipt of the security from the issuer, 
they distribute their respective holding to the accounts of investors to whom the 
securities are to be allotted. Distribution to the issuer or his or her agent is then 
confirmed.

All subsequent trades of these securities will now take place in the secondary 
market, regardless of whether owners choose to sell the securities immediately, or 
to hold them. The secondary market for bonds is limited in that it comes to a close 
with the maturity of the bond. The secondary market for equities ceases only as a 
result of an event that causes the shares to no longer exist (i.e. a takeover, or a com-
pany bankruptcy).

6.5  Settling Transactions

6.5.1  Settlement and Finality

A number of securities service firms provide settlement services to their customers. 
At banks, this usually refers to contractual settlement (a contractual right against the 
bank which, in turn, will have to secure a true settlement), that is, unless the transac-
tion is internalized by the bank. At this point, the primary market for the security no 
longer exists. This is because the securities are brought to the marketplace and the 
issuer has received cash in exchange for them (Fig. 6.12).

Ultimately only SSSs provide final settlement to effect the definitive transfer of 
property between buyers and sellers of intermediated securities. SSSs ensure and 
clearly define the moments of enforceability and irrevocability of transfer orders, 

European Pre-issuance Messaging System
Clearstream Banking, Euroclear Bank, and Depository Trust and Clearing 
Corporation (DTCC) have a joint initiative to increase the speed and effi-
ciency of ISIN and common code allocation for selected money market 
instruments. Launched in 2002, the European Pre- issuance Messaging 
System (EPIM) platform is an automated, secure system that uses standard 
messaging formats and a standard messaging protocol to disseminate issu-
ance information between the relevant primary market participants. For 
more information, please visit www.clearstream.com/epim.
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and the final settlement of securities transfers. This situation is referred to as 
“settlement finality,” a legally defined moment marking the point(s) in time at which 
transactions are irrevocable. Settlement finality, a key element in cases of bank 
insolvency or bankruptcy, is especially important in relation to the management of 
credit and liquidity risk.

Settlement activity can be measured by the number of transactions and/or the turn-
over amount (i.e., the total value of the settled trades). Figure 6.13 shows the number of 
transactions and total value of settled trades of CPMI countries by geographical region.

The European Central Bank (ECB), a thought leader in the field of settlement, makes 
use of three distinct definitions of settlement finality on settlement harmonization:

• Settlement Finality I is the moment of entry of a transfer order into the system, or 
the moment when a transfer order is protected against insolvency procedures.

• Settlement Finality II is the irrevocability of a transfer order (and not of the trans-
fer itself) according to the rules of the system.

• Settlement Finality III is the moment of irrevocability of transfers (bookings in 
securities and cash accounts) according to the rules of the system.8

Harmonized standards for settlement finality are necessary to ensure efficient 
and safe cross-border trade and post-trade environments.

6.5.2  Types and Models of Settlement

Settlement is commonly executed according to one of the two alternative processes: 
firstly, by delivery free of (without) payment. This is a delivery of securities with no 
corresponding payment of funds. Two linked, free of payment instructions, can be 
referred to as “delivery versus delivery.”

8 European Central Bank. Harmonization. Available at https://www.ecb.europa.eu/paym/t2s/
harmonisation/activities/html/index.en.html.

Settlement internalisation

Seller Buyer

Bank

Trade in securities held in 
individual safe custody

Seller Buyer

Settlement via CSD 

Seller Buyer

CSD

Bank 
1

Bank 
2

Different ways to realise the transfer of ownership

Fig. 6.12 Different models for effecting the transfer of ownership (Deutsche Boerse: The 
European Post-Trade Market, 2005, p.23. Available at: https://deutsche-boerse.com/blob/2534550
/34b8a2d88a8b8e8bf6621fdf8513bc80/data/the-european-post-trade-market-0205_de.pdf)
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The second type is DVP, mentioned as a mitigant to credit risk in Sect. 6.3.1. 
DVP implies a link between a securities transfer system and a cash transfer system 
that ensures that delivery occurs if, and only if, payment occurs.

DVP usually takes the general form of a basic three-step process: First, the 
SSS blocks the underlying securities in the account of the seller, and then 
requests a transfer of funds from the buyer’s bank to the seller’s bank in the 
payment system (PS). Finally, it delivers the securities to the buyer if (and only 
if) a confirmation of settlement of the cash leg from the settlement bank is 
received (Fig. 6.14).

The CPMI report of the G-10 Central Banks, “Delivery Versus Payment in 
Securities Settlement Systems,” published in 1992, identifies three approaches 
applied by SSSs to achieving DVP:

• DVP model 1 are systems that settle transfers of both securities and funds on a 
gross (or obligation-by-obligation) basis. The final (irrevocable and uncondi-
tional) transfer of securities from the seller to the buyer occurs at the same time 
as the final transfer of funds from the buyer to the seller. The advantage is that 
transfers become final as they occur. That reduces exposures among users during 
the settlement day.
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Fig. 6.13 Value and number of settlement transactions processed by CPMI CSDs by region (Bank 
for International Settlement, 2014. “Statistics on payment, clearing and settlement systems.” 
Available at http://www.bis.org/cpmi/publ/d142.htm)
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• DVP model 2 are systems that settle securities transfer obligations on a gross 
basis. The final transfer of securities from the seller to the buyer occurs throughout 
the processing cycle, but settles fund transfer obligations on a net basis. At the 
end of the processing cycle, the final transfer of funds from the buyer to the seller 
occurs. The advantage is that less cash liquidity is required as a result of the net-
ting among users.

• DVP model 3 are systems that settle transfer obligations for both securities and 
funds on a net basis. Final transfers of both securities and funds occur at the end 
of the processing cycle. The advantage is a reduction in the required cash and 
securities liquidity in contrast to models 1 and 2.9

The chart below shows the adoption of the different DVP models by geographical 
region (Fig. 6.15).

9 Committee on Payments and Market Infrastructures, 1992. “Delivery versus Payment in Securities 
Settlement Systems.” Available at http://www.bis.org/cpmi/publ/d06.pdf.
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Fig. 6.14 The DVP process (Adapted from: European Central Bank: The use of bank money for 
settling securities transactions; ECB; 2004. Available at: https://www.ecb.europa.eu/pub/pdf/
other/useofcbmoneyforssten.pdf)
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6.5.3  Choice between Two Qualities of Settlement Funds

Simply put, DVP, as the term implies, is the transfer of cash against securities. Two 
distinct kinds of cash or money can be used. Firstly, there is central bank money, or 
money which is considered a liability of a central bank. Settlement in central bank 
money typically calls for the discharge of settlement obligations on the books of a 
central bank. Secondly, there is commercial bank money, or money which is consid-
ered a commercial bank liability, and is represented by the deposits held at the bank. 
Commercial bank money settlement carries a risk: settlement funds may not be 
available in the event of the insolvency of the commercial bank that is providing the 
settlement services. This risk is a function of the financial health of the commercial 
bank at stake.

6.5.4  Cross-Border Settlement in Central Bank Money: 
TARGET2-Securities

Launched in 2015, T2S is an ECB project to create a single European settlement 
platform. This platform is for the settlement of all securities executed in Euros, in 
central bank money, on a real-time gross settlement (DVP model 1) basis. The 
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so-called integrated model will allow both securities accounts held by CSDs and 
dedicated cash accounts (DCAs) opened on the books of national central banks to 
be managed directly on the same T2S platform. The single platform is intended to 
overcome differences in national rules and requirements and remove technical, 
legal, and fiscal barriers that today prevent efficient cross-border clearing and settle-
ment in the EU. The participating markets represent almost all Eurozone settlement 
activity.10

We next consider the general mechanics of the platform: buyers transfer cash 
from their real-time gross settlement accounts (TARGET2 for the Euro) to dedicated 
cash accounts (DCAs) held with their national central bank.

Trades can then be settled DVP, with instructions being validated and matched 
on the T2S platform. Payment takes place via the DCA of the buyer,  provided that 
there are sufficient funds in this account. The trade can settle if the securities are 
available.

At the end of the day, any cash still in the DCAs is swept back to the RTGS 
account. Several optimization tools are also in place to improve liquidity levels and 
enhance settlement efficiency.

Payments in T2S are, therefore, effected by the individual member’s national cen-
tral bank in central bank money, that is, provided that the buyer has sufficient cash or 
collateral deposited there. Payments and the related collateral movements can be 
effected during the TARGET2 working hours (07:00–18:00 CET). All central bank 
money operations of the European System of Central Banks (ESCB) that provide 
liquidity necessitate the deposit, by the counterparty of the operation, of adequate 
collateral value in the form of securities. The deposit is made at the respective central 
bank, via a national or an international clearing system (Fig. 6.16).

Thanks to the economies of scale from consolidating settlement volumes from 
many platforms onto a single platform, T2S aims to reduce settlement fees in Europe. 
In addition to cost savings, the dynamic effects of T2S are also expected to shorten the 
custody chain and to facilitate a greater mobility of collateral. T2S will, therefore, also 
offer market participants a number of new opportunities.11 A 2014 study by Oliver 
Wyman that was commissioned by Clearstream outlined the T2S benefits that banks 

10 AS Eesti Väärtpaberikeskus (Estonia), Bank of Greece Securities Settlement System (BOGS), 
BNY Mellon CSD SA/NV (Belgium), Centrálny depozitár cenných papierov SR, a. s. (Slovakia), 
Clearstream Banking AG (Germany), Depozitarul Central S.A. (Romania), Euroclear Belgium, 
Euroclear Finland Oy, Euroclear France, Euroclear Nederland, Iberclear—BME Group (Spain), 
Interbolsa (Portugal), KDD—Centralna klirinško depotna družba, d.d. (Slovenia), Központi 
Elszámolóház és Értéktár Zrt.—KELER (Hungary), Latvijas Centrālais Depozitārijs (Latvia), 
Lietuvos centrinis vertybinių popierių depozitoriumas (Lithuania), LuxCSD S.A. (Luxembourg), 
Malta Stock Exchange, Monte Titoli S.p.A. (Italy), National Bank of Belgium Securities Settlement 
System (NBB-SSS). Oesterreichische Kontrollbank Aktiengesellschaft (Austria), SIX SIS Ltd. 
(Switzerland). VP Lux S.a.r.l. (Luxembourg), VP Securities A/S (Denmark).
11 PricewaterhouseCoopers AG Wirtschaftsprüfungsgesellschaft, 2013. “The 300-billion-euro 
Question: Survey on the Benefits of TARGET2-Securities.” Available at http://www.clearstream.
com/blob/6220/fea603b397e51f16a0256b31fda02ad2/migrated-9b3hc6580nsgden-t2s-pwc-
paper-pdf-data.pdf.
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can unlock by consolidating their securities and cash holdings in Europe directly in 
CSDs and central banks.12 According to the study, by so doing, banks are able to:

• Remove settlement-related exposures by interacting directly with market 
infrastructures and central banks, and also benefit from the self-collateralization 
of transactions and so reduce their credit needs.

• Pool collateral for settlement purposes and tri-party repo transactions (see 
Sect. 6.6.3 for further details) to reduce collateral buffers currently fragmented 
across markets.

• Net more cash settlements by using fewer central bank cash accounts to fund 
activities across markets.

• Simplify operations by leveraging a single CSD to access T2S markets.

Case studies reveal that banks can realize significant capital, funding, and operat-
ing cost savings thanks to direct market access and asset consolidation. The study 
estimated the savings potential in three high-level case studies, based on conserva-
tive assumptions.

In addition to cost efficiencies, a more consolidated T2S model can provide fur-
ther benefits to banks, increasing stability and reliability of securities service 

12 Oliver Wyman, 2014. The T2S Opportunity: “Unlocking the hidden benefits of TARGET2-
Securities.” Available at http://www.clearstream.com/blob/68228/9f9261051598b77e44bddf2
91d655859/t2opportunity-pdf-data.pdf.

OPTIMISATION 
OF 

SETTLEMENT

SETTLEMENT 
AND

READJUST-
MENT

CSD ACCOUNTS A

CSD ACCOUNTS B

CSD ACCOUNTS C

NCB ACCOUNTS A

NCB ACCOUNTS B

NCB ACCOUNTS C

CSD ACCOUNTS A

CSD ACCOUNTS B

CSD ACCOUNTS C

CSD A

CSD B

CSD C

NCB A

NCB B

NCB C

VALIDATION AND MATCHING
SECURITIES

CENTRAL 
BANK MONEY

CENTRAL 
BANK MONEY

CENTRAL 
BANK MONEY

Other RTGS

Fig. 6.16 The T2S settlement model (Banque de France. TARGET2-Securities. Available at 
www.banque-france.fr/en/financial-stability/payment-systems-and-market-infrastructure/target2-
securities.html)
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 operations, and reducing operational complexity and risks. To take full advantage of 
these benefits, banks need to fundamentally reconsider and alter their current oper-
ating models, especially with settlement, in the securities service area.

In addition to T2S, the CSD Regulation13 introduces a T + 2 EU settlement cycle. 
This means that the settlement period will be harmonized, set at a maximum of 
2 days after the trading day for securities listed on stock exchanges, or other regu-
lated markets. Market participants that fail to deliver their securities on the agreed 
settlement date will be subject to penalties, and will have to buy those securities in 
the market and deliver them to their counterparties. Europe, as a region, has there-
fore taken the lead globally in making settlement a standardized process with sig-
nificant market benefits.

6.6  Securities Financing

6.6.1  Regulatory Momentum

In the aftermath of the financial crisis, regulators rushed to strengthen rules and 
regulations to take risk out of the financial market and to strengthen banks. The 
Basel III and Dodd–Frank regulations require banks to increase their equity levels 
to improve their solvency in the event of a crisis. Accordingly, these regulatory 
requirements result in an increased demand for so-called high-quality liquid assets 
(HQLA). Access to these securities, possibly via a third party, has become a key 
securities service. Securities financing is a key tool to fully utilize increasingly 
scarce HQLA.

6.6.2  Basics of Securities Financing

Securities financing is the ability to borrow or to lend cash or securities against col-
lateral. In securities financing, collateral comprises assets given as a guarantee by a 
borrower to secure a securities loan, and it is subject to seizure in the event of 
default. Collateral management is the handling of all tasks related to the monitoring 
of collateral posted by a borrower to meet an exposure (optimization, substitution, 
settlement instruction, reporting, processing of margin calls and returns, notification 
of corporate events, etc.).

13 EUR-Lex. “Regulation (EU) No 909/2014 of the European Parliament and of the Council of 23 
July 2014 on improving securities settlement in the European Union and on central securities 
depositories and amending Directives 98/26/EC and 2014/65/EU and Regulation (EU) No 
236/2012 Text with EEA relevance.” Available at http://eur-lex.europa.eu/legal-content/EN/TXT/?
uri=uriserv:OJ.L_.2014.257.01.0001.01.ENG.
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Securities financing is generally used to enhance yield, enhance settlement, or 
access liquidity. Eligibility criteria will vary, but collateral typically includes cash, 
bonds, shares, and certain mutual funds. Collateral management is a securities ser-
vice that combines analyses of collateral needs and availability and settlement oper-
ational capability. The aim is to transfer the collateral to where it is needed. The best 
performing collateral management systems use algorithms to ensure the most effi-
cient use of collateral (i.e., to use the cheapest acceptable collateral to meet an 
exposure).

Securities lending agreements and repurchase (repo) agreements are the main 
securities financing transactions. Both agreements resemble collateralized loans. 
Still, under bankruptcy law, their treatment is more favorable to collateral takers 
who can simply sell the collateral and avoid delays. Repo and securities lending 
agreements contain key information, including the size of the transaction, the inter-
est rate, the type of eligible collateral, the haircut, the maturity date, and the coun-
terparties. The haircut is of particular interest in the context of collateral management. 
The haircut corresponds to the difference between the value of the collateral and the 
value of the cash. For example, €100 of securities as collateral for €96 in cash means 
a 4 % haircut. The magnitude of a haircut is mainly a function of the quality and 
liquidity of the collateral.

The financial intermediaries that participate in repo and securities lending trans-
actions can be divided in two groups: (a) custodians and (I)CSDs who act as securi-
ties service providers for the repo and securities lending markets and (b) the 
securities dealers. The second group are customers of the first. The focus here, con-
sistent with this chapter, will be the services by the custodians and (I)CSDs.

6.6.3  Securities Services supporting Securities Financing

Firstly, let us look at services supporting the repo markets. It is helpful to distin-
guish between bilateral and tri-party repos. Bilateral repos are repurchase agree-
ments between two institutions, usually with DVP settlement. The cash giver may 
access a custodian or (I)CSD to receive, track, value, and account for the securities. 
In a tri-party repo transaction, a third party—the tri-party agent—provides a suite of 
collateral management and settlement services. These include settling the repos on 
its book, valuing the collateral (haircut), and ensuring that the lender’s collateral 
eligibility criteria are satisfied.

Settlement occurs in the books of the tri-party agent, who performs the collateral 
management. Bilateral repos are mostly used to obtain specific securities and to 
raise cash against these securities. Tri-party is more suited to general collateral 
transactions. In the USA, the role of the tri-party agent is assumed by JPMorgan 
Chase and the Bank of New York Mellon. Outside the USA, the role of tri-party 
agent is assumed by the ICSDs.14

14 The European Repo council states in its 2014 biannual report that more than 90 % of repo in the 
USA are tri-party, versus slightly more than 10 % in the EU.
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Cash givers with a tri-party repo agreement have this cash upside: instead of 
using their cash, they can reuse the collateral they receive from the cash taker as 
collateral for OTC-derivative exposures they have with other counterparties. This 
benefit is important because newly enacted legislation (such as EMIR in the EU) 
has specific collateral-exchange requirements for OTC derivatives not cleared by a 
central counterparty. Cash givers could also reuse the collateral to undertake a repo 
to obtain cash financing, or to support liquidity or treasury lines.

Secondly, an institution may also want to borrow a security to avoid “failing” on 
a settlement delivery. Fails lending brings significant market benefits. It increases 
settlement efficiency by manually or automatically lending securities to enable a 
settlement where insufficient securities were available for transfer to the seller’s 
account. The securities are borrowed against collateral, i.e., cash or securities in the 
account of the seller. Under the fails lending programs offered by (I)CSDs, the bor-
rower is charged a fee split between the (I)CSD and the lender, that is, typically 
another customer of the (I)CSD. Securities lending can also serve more strategic 
objectives and investment strategies. The process is similar.

Thirdly, as mentioned in the settlement section, some securities service provid-
ers, including the ICSDs, facilitate access to central bank money operations. 
Customers can use their eligible assets as part of their comprehensive services for 
accessing EUR and USD central bank liquidity, via collateral pledges, to the rele-
vant central banks. Customers can use this service for central bank discount window 
borrowing, and to participate in tender offers and auctions. The ICSD acts as a 
neutral tri-party agent throughout the collateral management life cycle, all the way 
from instruction matching to collateral allocation, valuation, and substitution. The 
principal relationship remains between the central bank and the borrower.

The bottom line is cost savings. The combined effect of using securities as col-
lateral in repo transactions as well as the lending of securities results in reduced 
overhead and, therefore, increased income for the market participant. The securities 
are being made to work instead of sitting inactive in accounts at CSDs and other 
custodians. This enables the market participant to make the most of their assets.

Indeed, lending and borrowing securities enhances market liquidity and settle-
ment efficiency. Many anticipate that the increasing demand for the collateralization 
of exposures will lead to a relative scarcity of HQLA. Therefore, collateral manage-
ment service providers are developing collateral management solutions their cus-
tomers can use to mobilize their collateral across markets. A group of CSDs 
worldwide have formed the Liquidity Alliance to advance common solutions to the 
challenge of global collateral. (See box for further information.)

6.7  Custody Services

Custody services include safekeeping and asset servicing, or, as this is sometimes 
called, corporate action processing. These are traditional securities services that 
have evolved in complexity, and that remain essential to a secure and efficient 

M. Robert-Nicoud



179

securities market. Custody services are also a critical part of any integrated securities 
service. Without custody services, the other securities services are of limited value; 
once issued or settled, securities must be held in a custody account and serviced. 
Similarly, efficient collateral management services are impossible without the 
ability to service the assets used as collateral.

6.7.1  Safekeeping

The majority of securities these days are immobilized within the (I)CSDs and are, 
in fact, dematerialized. Put differently, they are no longer represented by physical 
certificates, but instead by data entered into the systems of these (I)CSDs.

To be sure, it would be logical to conclude from these two facts that the need for 
the services of custodians is greatly reduced. However, this notion would overlook 
some of the key features of the securities service landscape. Some reasons why 
custodians are still used include:

Ineligibility: some market participants may be unable to hold an account directly 
with a CSD, because they do not fulfill the CSD’s account-opening requirements. 
Many CSDs offer standard services to a limited number of locally based financial 
institutions. Requirements could also be based on operational capability—with 
some market participants unable to invest in the technological solutions to connect 
directly with the CSD.

Expertise and economies of scale: custodians, by holding the securities of a num-
ber of investors, are able to leverage economies of scale. Moreover, specialized 
custodians will also have expert working knowledge of the CSD and local market 
practices, a scenario which may be advantageous to market participants.

Specialized services: custodians often provide additional value-added services 
related to the custody of securities. These services can include additional reporting 
for a certain group of market participants.

By choosing to hold their securities via a custodian, market participants are tak-
ing a significant step: they are choosing to outsource asset servicing activities to an 
entity that can complete these tasks better—and cheaper—than the market partici-

Liquidity Alliance
The Liquidity Alliance was established in January 2013 as a platform for 
CSDs to collaborate on collateral management. This group of CSDs offers 
members an opportunity to discuss key developments, identify business 
opportunities in collateral management, and share individual market experi-
ence. At the same time, the Liquidity Alliance promotes studies and industry 
research. Liquidity Alliance members are from different regions of the world, 
a fact that brings together a unique pool of global insight and expertise.
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pants themselves are able to do. Moreover, this decision on whether or not to keep 
asset servicing activities “in-house” results in multitiered intermediation in securi-
ties custody (Fig. 6.17).

In each tier, a choice is made on the account structure—whether to hold the fun-
gible assets of different clients together without separating out ownership, or to hold 
the assets of individual clients in individual segregated accounts. Generally speak-
ing, we can define three separate models for holding securities at the local market 
level; they are detailed in Fig. 6.18.

Lower levels of segregation reduce transparency, which makes it more difficult 
to identify the beneficial owner of securities. On the other hand, higher levels of 
pooling in less segregated accounts can offer significant economies of scale by 
netting and the aggregate processing of corporate actions. The importance of the 
economic efficiency of nonsegregated account types is demonstrated by the 
continued high levels of omnibus account structures around the world. This is 
especially the case for larger, more sophisticated markets like the USA, Germany, 
and the UK (Fig. 6.19).

The 2008 financial crisis ushered in an increased regulatory focus on greater 
levels of transparency in account structure, particularly in the USA and Europe. In 
an earlier 2004 paper on client identification, the International Organization of 
Securities Commissions (IOSCO), did not require that custodians examine the 
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www.ecb.europa.eu/pub/pdf/scpops/ecbocp68.pdf)

M. Robert-Nicoud

https://www.ecb.europa.eu/pub/pdf/scpops/ecbocp68.pdf
https://www.ecb.europa.eu/pub/pdf/scpops/ecbocp68.pdf


181

Custodian
Segregated account 

by client

Custodian
Segregated account 

by client

Custodian
Segregated account 

by client

Sub-Custodian
Segregated account 

for each client of
custodian

Sub-Custodian
Segregated account 

for each client of
custodian

CSD
Segregated account 
for each beneficial 

owner

Sub-Custodian
Omnibus account for 
each custodian client

CSD
Omnibus account for 
each sub-custodian 

client

CSD
Omnibus account for 
each sub-custodian 

client

Models for holding securi�es at the local market level

Omnibus account Segrega�on Designated segrega�on

Assets of one scheme
are co-mingled with the
assets of other investors

The beneficial owner‘s
name is on the account
at the sub-custodian

The beneficial owner‘s
name is on the account
at the registrar/CSD

Fig. 6.18 Models for holding securities in the local market (Thomas Murray Data Services: CMI 
in Focus: Asset Segregation in CSDs, 2013. Available at: http://ds.thomasmurray.com/opinion/
cmi-focus-asset-segregation-csds)

owners behind omnibus accounts.15 And, until 2009, official guidance from the 
Financial Crimes Enforcement Network (FinCEN, a department of the US Treasury) 
stated that financial intermediaries were not required to look beyond their immediate 
counterparties either.

The balance between economically efficient account structures on the one side 
and transparent account structures on the other is likely to be a key regulatory topic 
in the coming years.

6.7.2  Asset Servicing

Asset servicing includes the handling of dividends for equity, and of income and 
redemptions for bonds, as well as the processing of corporate action events. In addi-
tion, various ancillary services are available, including withholding tax reporting 
services and proxy voting services.

15 IOSCO: “Principles on client identification and beneficial ownership for the securities industry.” 
Available at https://www.iosco.org/library/pubdocs/pdf/IOSCOPD167.pdf/.
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6.7.2.1  Income Payment

Interest paid to the bond holders is also referred to as income and coupon payments. 
Coupons are presented to the issuer for payment. Following the receipt of funds 
from the issuer, the proceeds are credited to holders’ accounts on payment date, 
after deduction of applicable withholding taxes. Payments are usually made in the 
original payment currency as determined by the issuer.

Given that securities may be sold, or become part of a collateral management or 
securities lending transaction, the record date is important; it is the date on which 
the relevant system operator (e.g., the CSD) establishes which holders are recorded 
in the system as eligible to receive the coupon, or other entitlement, on a security. In 
the international market, the record date is usually the close of business, one busi-
ness day before the payment date of the coupon (or other entitlement). For domestic 
securities, the record date varies for different security types according to domestic 
market practice. After the record date, securities movements are processed ex-cou-
pon or ex-dividend.
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Fig. 6.19 Availability of account structures in CSDs (Thomas Murray Data Services, 2013. “CMI 
in Focus: Asset segregation in CSDs.” Available at http://ds.thomasmurray.com/opinion/
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6.7.2.2  Redemption Payments

Bonds are issued for a finite duration, unlike equities which have no predefined 
maturity date. The termination of a bond—that is, when it ceases to exist and the 
final payment is made by the issuer to the investor—is referred to as redemption. 
Redemption can be either total or partial. A total redemption can happen earlier than 
the final date, but a total redemption is a straightforward process—payment is made 
to holders provided that the issuer is not in default. Partial redemptions are slightly 
more complex as they require a level of “fairness” among holders. Some of the 
methods used to achieve this are described below.

In the drawing process, an algorithm is typically applied to distribute the total 
amount to be drawn from each account participating. In a redemption on nominal 
value, an equal part of all notes of a security is redeemed, the denominations being 
reduced accordingly. In a partial redemption with a pool factor, an equal part of all 
notes of a security is redeemed but the initial face value is not reduced accordingly. 
A ratio (the “pool factor”) is assigned to the security, reflecting the face value of 
principal still to be redeemed. For each interest payment, the amount of interest pay-
able is then calculated on the basis of the outstanding amount of principal, not on 
the basis of the denomination of the security.

Redemption proceeds provide important funds for settlement. Prompt payment 
is, therefore, crucial and is sometimes anticipated at the various levels of the cus-
tody chain. Intermediaries may, however, depending on the creditworthiness of the 
issuer, make payment conditional on receipt of funds from the issuer.

6.7.2.3  Corporate Action Processing

A corporate action refers to the processing of any event that impacts the rights of a 
company, its shareholders or bondholders, excluding income events like interest or 
dividend payments. It may be initiated by the issuer, a third party, or holders. For 
some corporate action events, holders must respond by selecting from a list of pos-
sible actions.

Corporate events can be divided into two broad families:

• Predictable events: events foreseen in the security’s documentation (such as the 
terms and conditions), including wording around the event timing and deadlines. 
Examples of predictable events are conversion options, put options, or warrant 
exercises.

• Unpredictable events: events not foreseen in the security’s documentation. They 
are announced and described in additional documents by the issuing company’s 
management. Examples of unpredictable events include repurchase offers or 
stock splits.

Both predictable and unpredictable events can be subdivided into three main 
categories. These categories are based on whether the holder of the security has to 
take action on the event:
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• Mandatory events: participation and consequences are compulsory, applicable to 
the whole outstanding amount held. No instruction from the security holder is 
required. Examples of mandatory events are stock splits, rights distributions, and 
mergers.

• Mandatory events with choice: participation and consequences are compulsory 
and apply to the whole outstanding amount held. However, a choice or option is 
available to the security holder. An instruction is only required if the security 
holder does not want the default option applied. Examples of a mandatory event 
with choice include mergers with choice or non-automatic bonuses.

• Voluntary events: participation and consequences are at the holder’s discretion. 
An instruction is required if the security holder wishes to participate. The issuer 
will usually inform all holders of the event about to occur. Sometimes this notice 
is provided in the original offering documentation for the security. If no action is 
taken by the holder, the default action, as stated in the notification, is applied. 
Purchase offers, conversion options, or subscription offers are examples of vol-
untary events.

Some complex corporate actions may involve mandatory events tied with 
subsequent voluntary events (two leg events), for example, a mandatory rights 
distribution followed by a subsequent voluntary subscription offer. The entitled 
holding is fixed on the record date, or on the actual date, according to the terms 
and conditions of the relevant corporate action. A non-exhaustive list of corporate 
events is included in the annex to this chapter.

6.7.3  Straight Through Processing and Automation

Corporate action information must be collected and disseminated to relevant par-
ticipants before it can be processed. This is relatively simple for mandatory corpo-
rate actions. Normally, it only requires that participants are informed of the event 
and notified that the corporate action is processed. The process is more complex for 
voluntary corporate actions that require choices from investors down the holding 
chain. Here, the level of automation in the communication between the involved 
parties becomes critical for reducing the risk of human error, and in increasing the 
speed and efficiency of corporate action processing.

Markets utilize different communication media to transfer information related to 
corporate action events. These media require different levels of manual  processing. 
Channels requiring more manual input include, for example, fax, e-mails, or even 
conventional mail. There are also fully electronic systems that are mostly automatic. 
They are, therefore, capable of handling straight through processing (STP), or the 
elimination of any manual intervention between an event announcement and the 
action taken.

In many markets, participants now mostly communicate via SWIFT messages. 
SWIFT, the acronym for Society for Worldwide Interbank Financial 
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Telecommunication, was initially established by banks to manage the secure trans-
mission of payments internationally (Fig. 6.20).

SWIFT is the most widely used network for exchanging electronic financial mes-
sages. In 2014, more than 10,500 financial institutions and corporations in 215 
countries were using the network. SWIFT enables its customers to automate and 
standardize financial transactions, a process that lowers costs, reduces operational 
risk, and eliminates inefficiencies from their operations. Transactions include pay-
ment, securities, and treasury activities.

SWIFT essentially provides an electronic, worldwide messaging service which 
enables financial institutions to exchange data quickly, reliably, and securely. The 
use of standardized messages enables financial institutions to automate their data 
processing. Many financial institutions and CSDs also develop their customer 
connectivity so that it is SWIFT and ISO compatible. SWIFT develops and 
maintains formats (e.g., ISO 15022 or 20022) that are strictly followed by financial 
institutions to ensure compatibility and interoperability. These formats are also 
the basis for the global, industry-owned association Securities Market Practice 
Group’s market practice guidelines for how the messages are to be used globally 
in a harmonized manner.

The SWIFT network and standardization efforts represent a significant contribu-
tion to the harmonization and safety of financial communications.
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Risks in the processing of corporate actions can be very significant. They can 
result in huge losses when there are errors in any of the links in the chain. Yet, so 
far, there has been relatively little progress in developing international standards for 
corporate action processing. The notable exceptions are CPMI-IOSCO principles 
and the CSD Regulation in Europe.

STP greatly reduces the risk of error caused by the number of intermediaries in 
corporate actions. STP also has a distinct advantage in ensuring that the complexity 
of the corporate events is handled in an efficient manner. Not surprisingly, new 
developments such as the SWIFT ISO 20022 format aim to reduce the amount of 
manual processing required to an absolute minimum.

6.8  Conclusion

In his speech before the European Parliament on 15 July 2014, Jean-Claude Juncker, 
the then candidate for President of the European Commission, said: “I believe we 
should complement the new European rules for banks with a Capital Markets 
Union. To improve the financing of our economy, we should further develop and 
integrate capital markets. This would cut the cost of raising capital, notably for 
SMEs, and would help reduce our very high dependence on bank funding.”16

The integration of capital markets, on a European or global level, has many 
dimensions. Of top importance, harmonization of market rules and standards fuels 
market integration.

This chapter has covered securities services with a view to demonstrating their 
importance to safe and efficient capital markets. Removing friction from settlement 
or custody services is a key part of this agenda. This means the ability to buy, hold, 
and sell securities without friction from cross-border settlement or custody services. 
This also means the ability to use collateral in one market to meet exposure in 
another. A number of market initiatives (public and private) are promoting the 
harmonization of settlement and collateral management services. However, the 
much more heterogeneous market practices applying to custody services remain 
somewhat overlooked.

This chapter has also provided a basic description of securities services and the 
related infrastructure. Efficient issuance, settlement, securities financing, and cus-
tody services are critical to reducing risks for markets and their participants. 
Harmonization of securities services is also a prerequisite for efficient markets. 
Efficient markets, rather than the most convenient markets, is where capital can best 
be invested, and they are the most likely to create growth.

In 2001, the Lamfalussy Committee issued a powerful statement on the benefits 
and challenges of an integrated securities market: “The EU has no divine right to the 

16 “A New Start for Europe: My Agenda for Jobs, Growth, Fairness and Democratic Change,” 
Opening Statement in the European Parliament Plenary Session, 15 July 2014.
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benefits of an integrated financial market. It has to capture those benefits by building 
an integrated European market—in many areas starting from a very low level.”17

Europe illustrates the integration that needs to take place at a global level. In the 
years between the two above statements, progress has been slow. The last financial 
crisis of 2008 acted as a catalyst to risk reduction and standardization of market 
practices. Most are driven by regulation; some are driven by industry initiatives. 
Securities services, like the markets they serve, are truly in transition.
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Chapter 7
Information Technology

Matthias Kluber

7.1  Introduction

Superior information technology (IT) is the essential success factor in any exchange 
organization worldwide, regardless of the instruments being traded for a panoply of 
asset classes that can range from shares and bonds to derivatives and commodities.

The days of trading pits with brokers milling around in colorful jackets, taking 
client orders over the telephone, are history. A modern stock exchange today is first 
and foremost an IT service provider.

In this brave new world of advanced technologies, the following key characteris-
tics will determine the service quality of a stock exchange. Together, they will drive 
the design of its underlying IT systems:

• Reliability: A stock exchange is a critical component of the macroeconomic 
infrastructure, comparable to transport systems, communication networks, and 
energy supply. Every day, millions of investors rely on the availability of equity 
markets, and on the predictable execution of their orders.

• Transparency: The exchange should provide complete and timely information to 
the market about the operational state of its systems and the market’s behavior. 
The relevant information includes the status of the current order book, and of 
individual member transactions and traded prices.

• Integrity: The exchange technology must prevent unpredictable system behavior 
even in exceptional circumstances, such as uncontrolled process flow by 
automated trading programs (Mad Machines) of “member installations” or faulty 
orders (Fat Fingers). Orders that cascade in an uncontrolled way because of these 
exceptional circumstances may lead to brief bursts of extreme market activity 
and, in so doing, can trigger a Flash Crash.
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• Fairness: All exchange members are treated equally. In today’s markets, exchanges 
achieve fairness by transparently offering a menu of standardized connectivity 
options, rather than by having a one-size-fits-all interface with the exchange.

• Low Latency: As markets move at ever faster speed, members rely on 
immediate system response and instant transaction processing. This kind of 
transaction processing, provided at the highest speed enabled by the latest 
technology, is particularly relevant for high-frequency trading (HFT) and 
algorithmic trading.

• Predictability: Members expect consistent system performance irrespective of 
the system load. In fast market scenarios in particular, systems should operate as 
usual, i.e., without any delay in transaction processing and market data distribu-
tion. Performance may degrade under exceptional volumes in other systems, but 
the same does not hold for exchange systems because they need to be highly 
scalable and maintain sufficient headroom to cope with peak loads.

• Easy Access: A regulated public exchange should be open for a diverse set of 
trading members, each with different business models and investment motives. 
The connectivity options should correspond with various technical requirements 
and expertise as well as the members’ geographical locations. Technical barriers 
should be minimized for market entry to fulfill this easy access, e.g., with so- 
called Zero Footprint1 connections.

These key characteristics apply to a broad range of market models and exchange 
systems. The specific characteristics of each equity market and its membership 
structure will ultimately determine how these principles are applied by the IT sys-
tems. For example, in a traditional floor-trading environment, low latency would 
signify the prompt display of prices on a screen within a few seconds after a trade is 
executed. In today’s high-performance trading systems, transactions are processed 
end to end in less than a thousandth of a second. A billionth of a second can matter 
hugely for some members who are deploying market-sensitive trading strategies 
and algorithms.

These aforementioned design principles must be manifested in the building 
blocks of the exchange’s technical environment (see Fig. 7.1). We will take a closer 
look in the corresponding sections.

However, such design principles require substantial capital investment for their 
implementation, from concept to reality. In the process, they often even compete 
with each other as we will see in the following sections.

• Core processing is the heart of exchange functionality. This is where order books 
are maintained and trades are executed by matching orders according to the rules 
of a market model.

• Transaction interfaces and market data interfaces are both critical for secure and 
fair member access to the exchange functionality; they keep the architecture 
 efficient and scalable. Standardized gateways manage the market members’ 
access to the core processing.

1 Zero Footprint connections do not require special exchange software or hardware installations 
and maintenance at the member site.
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• Exchange connectivity is the connectivity options that member firms may deploy; 
they are compatible with the scale of their operations and trading and investment 
style. Exchanges typically offer a highly portable access option via the Internet 
that is suitable for “human traders” at smaller firms, or for use at disaster recovery 
locations. Larger trading desks and client-driven order routing businesses would 
generally connect via access points in an exchange’s Wide Area Network (WAN). 
Proprietary traders pursuing short-term strategies with high transaction 
throughput and extremely fast response requirements often opt for a co-location 
site. In a co-location facility, their trading engines that are controlled from a 
remote trade management installation reside in close physical proximity to an 
exchange’s core processing center.

• Member infrastructure is the technical infrastructure that members have to build 
and maintain to connect to an exchange.

In the closing section of this chapter, Sect. 7.7, I describe how exchange 
organizations measure, control, and publish system performance information.
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Fig. 7.1 High-level overview of building blocks in an exchange system
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7.2  Core Processing

In the 1990s, the first generation of electronic exchange trading systems specifically 
designed for high availability made use of specialized computer operating systems 
designed for uninterrupted service with minimal downtime for maintenance. Many 
exchanges deployed Tandem NonStop2 and OpenVMS3, both of which are now 
part of the Hewlett-Packard Company. Today, state-of-the-art trading systems are 
typically built on Linux, the Unix-like computer operating system. Linux is “open 
source,” meaning that access is based on a model of collaborative software 
development4. Red Hat or SUSE and other vendors select from the existing Linux 
modules and hardware drivers to package complete distributions that conform to 
their customers’ needs and the available server hardware. Because the Linux software 
is free, vendors generate revenue mainly by offering software maintenance 
contracts. They provide support services and will deliver software patches in the 
case of software bugs, or to offset any incompatibilities between software modules 
and the hardware.

High-performance trading systems, unlike most general computing environ-
ments, are not built upon software virtualization layers. It should be noted that 
these layers would shield the application code from the underlying server hardware 
and the computing in the central processing units (CPU). This virtualization is 
very useful for mainstream computing in optimizing hardware utilization, facilitat-
ing software development, minimizing maintenance efforts, and, therefore, reduc-
ing costs. However, because this adds overhead in the processing, in liquid 
exchange markets, virtualization is inadequate under the extreme performance 
requirements for a matching engine. High-performance trading systems are gener-
ally designed to operate at extreme speed, without delays, even under high load. 
Consequentially, the capacity specifications are laid out with ample headroom. The 
utilization of system resources should be on the low end to avoid bottlenecks at 
peak loads. Not surprisingly, exchanges use high-performance servers with multi-
core processors; and interconnections between servers have high bandwidth, at 
least 10 Gigabit per second, or more.

The technical setup of the server hardware also has to be optimized: Regular 
system maintenance activities, from hardware memory checks to fan control, are 
technically controlled via so-called system management interrupts in the computer 
operating system. What are interrupts? These will temporarily stop application 
processing and, in so doing, allocate resources to these maintenance activities. By 
fine- tuning these interrupts, system performance becomes more predictable.

2 Tandem NonStop was introduced in 1976 and includes a server line as well as the integrated 
computer operating system NonStop OS.
3 The computer operating system OpenVMS’s predecessor VAX/VMS was released by Digital 
Equipment Corporation in 1977.
4 Open-source software is made available with a license in which the copyright holder allows to use 
and to change the software for free. Open-source software is often developed in a collaborative 
public manner.
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Linux vendors typically assemble two types of software distributions: a general- use 
distribution that utilizes a stock kernel and real-time kernels deployed in high- 
performance environments that depend on extreme processing predictability: In 
this latter type, the process scheduler within a computer operating system allocates 
time slots to various processes. As long as the CPU is busy with a process, all other 
processes have to wait for their next time slot. Real-time kernels force interrup-
tions of the active process on a very granular basis. The result is that all other 
processes frequently have the chance to become active, and to react to events. 
Consequently, this makes the reaction time more predictable overall. The down-
side is the additional overhead attributable to more regular switching between the 
different processes (Fig. 7.2).

The average processing time might be increased using real-time kernels, but the 
predictability of the processing time is optimized and the fat tail of the performance 
distribution is minimized. A fat tail refers to outlier events, e.g., a transaction taking 
exceptionally long to complete.

The processing of financial instruments with separate order books (e.g., for 
different shares) can be distributed on separate physical server hardware. Even if 
the processing occurs on one physical server, it still can be scheduled in parallel 
by different threads of instructions (one per order book) on multiprocessor 
systems. Trading systems can therefore be very scalable. The impact of hardware 
failures or performance issues can be contained within a subset of instruments.

Duplicating key components of the trading architecture is the way to maximize 
reliability and availability in modern exchange trading systems. Order books can be 
maintained in two instances, primary and backup, and the transactions processed in 
parallel on both instances. One component will then be actively used while the other 
runs in standby mode. This process allows for a seamless failover in case of a 
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defective hardware component. There is an upside to such scalability and reliability: 
High-end trading systems can just about host an unlimited number of instruments 
and asset classes, and support different market models, multiple market supervision 
entities, and diverging trading calendars.

However, there is an important limiting factor for the trading system capacity: All 
transactions for a specific order book5 must be processed sequentially due to time pri-
oritization of matching events during continuous trading. Therefore, the order book for 
any instrument must reside on one specific location in the memory. Any changes to the 
order book can only be consecutively applied, one after another. Distributing the pro-
cessing of order book updates on more than one processing unit would require that 
these distributed units lock the memory containing the central order book for the time 
of the update, i.e., prevent other processing units writing to the memory. This is time 
consuming, even if measured in microseconds; it also limits the maximum throughput. 
Hence, state-of-the-art trading systems today concentrate the core matching for one 
instrument on a single CPU to avoid this extra time and expense. The corresponding 
order book information should reside in the Level 1 cache, i.e., the fastest memory clos-
est to this CPU. The time to process an order book update by this CPU will then be the 
overarching limiting factor for a liquid instrument in the entire exchange system.

Pipelining: The concept that balances overall system throughput and the time 
span of individual order book transactions is called “pipelining.” To optimize trans-
action times, one should ideally take all the steps in an order book transaction with 
a single CPU, and within the associated Level 1 cache. These steps include prepar-
ing the change in the order book—for example, receiving, decoding, and checking 
the transaction data—and then the update of the order book itself along with certain 
follow-up steps. The follow-up may consist of generating the relevant market infor-
mation and the synchronous response to the member, encoding and sending the 
transaction data. Processing order book transactions end to end in this manner would 
block the CPU until all steps are completed. It is of interest, therefore, to identify 
some elementary steps that can be distributed over several CPUs within one match-
ing engine. Breaking up transactions into a series of elementary steps is known as 
“pipelining.” In this way, certain elementary steps can be distributed and executed 
in parallel by different CPUs, rather than by processing each entire transaction 
sequentially. More system overhead time is used in distributing these steps, because 
of the required data transfer between the CPUs. Nevertheless, each individual CPU 
uses less time than otherwise for the entire individual order book transaction.

Now suppose that the architecture of a high-performance matching engine can 
arrange an order book transaction into individual steps with a processing time of 
15 μs (microseconds, a millionth of a second) for the longest single step (shaded 
step in Fig. 7.3). This order book can be updated approximately 67,000 times a 
second. The sum of all individual processing times (i.e., the processing time of the 
entire order book transaction, including the 5 μs overhead time per step) would be 
75 μs. However, the additional system overhead times would be avoided if all steps 

5 The order book of a traded instrument is the list of the interests of buyers and sellers with price 
and quantity.
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were executed by a single CPU. That, in turn, would reduce the order book update 
transaction time to 55 μs. Nevertheless, in this case the overall system throughput 
would then be reduced to 18,000 transactions per second.

This trade-off between elementary processing speed and throughput capacity 
illustrates how exchange systems must be designed and optimized for specific use 
cases and market situations. In an exceptionally fast market, it would be conceiv-
able to receive more than 18,000 order book update requests per second, or 18 
order book update requests per 1 ms. On a single CPU processing under the 
assumptions that underlie Fig. 7.3, some transactions would have to be stored in 
queues, waiting for sequential processing, which would negatively impact the per-
formance of the market. Here, an optimization for more throughput seems an 
appropriate response. If throughput is not as important as the reduction of transac-
tion time, the trading system architecture should steer clear of cutting the transac-
tion into such small pieces. In our example, a single order book update transaction, 
if processed on a single CPU in the core matching engine, can be accelerated from 
75 to 55 μs, end to end.

Queue Handling: Generally, queue handling is a difficult challenge in the design 
of trading architecture. Typically, the sizing of a high-performance trading system 
will cater to ample headroom to avoid queuing and other capacity bottlenecks. 
Trading systems, even in fast market situations, should not slow down at all. 
However, in exceptional circumstances, the traffic flow might become congested. 
Sophisticated mechanisms need to allow the system to respond in an elastic manner. 
A minor system stutter may otherwise become amplified and eventually lead to an 
overall standstill. Flow control models (similar to models used for road traffic simu-
lations) allow the trading system to gracefully slow down temporarily. Any perfor-
mance degradation or slowdown represents an undesirable state for a trading system. 
But an escalating capacity overload and eventual standstill of the entire system are 
even worse. It must be unconditionally avoided.

10 µs   + 5 µs    + 15 µs    + 5 µs    + 10 µs   +5 µs    +10 µs   + 5 µs   + 10 µs =  75 µs

10 µs   + 15 µs    +10 µs   + 10 µs   + 10 µs =  55 µs

Processing in
single CPU

Processing in
multiple CPUs

Fig. 7.3 Total processing time per order book transaction
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To this end, customizable transaction limits are kept at the system gateways to 
prevent members from sending excessive transaction volumes. Transactions can be 
limited in two ways: The maximum rate of incoming transactions can be specified, 
or the number of open, not yet completed transactions per member can be limited. 
In both of these extremely rare cases, members will receive an error message from 
the gateway if they try to send a transaction that exceeds these limits.

We will now describe other mechanisms that can reduce system latency even 
further.

Optimistic Response: One of the most time-consuming aspects of transaction 
processing is writing information to a secure and persistent storage medium. An 
information update usually is synchronously stored on a storage disk, or other hardware 
device. To achieve an even higher confidence level, the data may then be copied to a 
second storage device in a geographically separate location. Once these written 
instructions are completed and confirmed, a transaction will be finalized and a response 
sent to the initiator. Finally, once this response is received, an initiator can rest assured 
that his or her transaction has been completed and safely stored.

To accelerate processing, a trading system can permit members to request an 
“optimistic response,” as soon as the transaction is processed in the CPU, and once the 
order book is updated in the Level 1 cache memory. With this setup, one will receive a 
quick response; however, this response may not be reliable. The information in the 
memory could be irretrievably lost if, for example, there is a hardware problem. 
Alternatively, the member will receive the response once the order book update has 
been written reliably on a storage device. However, the storage device may also be lost 
if there’s a larger disaster in the exchange data center. These responses, therefore, can 
only serve as a preliminary indication of the successful completion of the transaction. 
The legally binding confirmation of orders and trades will have to follow after the 
information is copied to the storage device in a second, geographically distinct data 
center. As an example, synchronous copying of data onto a fast, solid-state disk in a 
second data center 100 km away will take approximately an additional millisecond.

Transferring messages from one server to another is another source of latency in 
a trading system. For distributed computing in particular, multiple messages must 
be sent between clusters of servers. Not surprisingly, the standard communication 
protocols will add substantial overhead time to the transaction times. Once again, 
these are overheads measured in a few microseconds. Nonetheless, in a 
 communication cluster with several nodes, these can result in a significant expansion 
in processing time.

Exchange operators therefore pay special attention to the messaging architecture 
for the transfer of data between processes. For instance, an incoming transaction 
related to a specific instrument must be forwarded to the matching engine that hosts 
this instrument’s order book. Market data in turn must be sent out to the various 
member interfaces. The messaging architecture can either be customized for the 
exchange, or a low-latency vendor solution could be adopted. For trading systems 
with high throughput, it is essential to avoid a configuration with a central dispatch 
function that distributes incoming transactions to their target matching engines. A 
central broker in this approach would once more create a bottleneck. A distributed 
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messaging middleware using IP Multicast technology and remote direct memory 
access (RDMA) leads to higher scalability and resilience. Transmission overhead 
can be significantly reduced by deploying RDMA. Moreover, a process in one 
server can write data directly into the memory of another server without involving 
their operating systems. This leads to high-throughput and low-latency networking, 
which is especially useful in massively parallel computer clusters.

Here’s an example of the effective use of RDMA technology: The InfiniBand 
architecture of interconnecting computers with high-speed links and low latency to 
transmit data between each other via IP Multicast protocol.

Tuning these high-end trading systems for the highest possible performance and 
throughput described above effectively minimizes execution risk for exchange 
members. Nevertheless, further safeguards are required to prevent unintentional 
market movements such as Flash Crashes. In today’s breathtaking speed of 
computer- based trading, human supervision of the market can be far too slow to 
control sudden and challenging market developments. The rare but much publicized 
Flash Crashes highlight how massive losses in market capitalization can occur 
within a blink of an eye. There are numerous possible causes for Flash Crashes: a 
programming error in an algorithmic trading engine (the “mad machine” phenom-
ena), or an erroneous (fat finger) order entry by a screen-based trader, to name two.

Several safeguards for these risks are described in the following section:

• Transaction limits
• Functional checks
• Member-triggered emergency exits
• Function of volatility interruptions

If the number of transactions from an individual member exceeds predefined 
limits, a first line of defense against mad machines and fat fingers is the ability of 
gateways to reject transactions from this member, or even to disconnect the mem-
ber’s session. A second line is functional checks and predefined thresholds in the 
system. If a trader who is only authorized to buy or to sell up to a certain value 
accidentally confuses quantity and price, he might just not be able to send an order.

Sophisticated trading systems support the configuration of detailed authorization 
schemes, including risk and exposure limits for individual groups and specific trad-
ers. If certain limits are exceeded, these will first provide warnings, and then slow 
down or stop a member. Trading systems may also allow members to introduce 
price reasonability checks so that the entered price does not significantly differ from 
the price on the market.

Members must have control over their market exposure, particularly in 
exceptional situations. The emergency exits they need include stop buttons for 
clearing members (which will cut off some or all of the traders under their sponsor-
ship), market maker protection parameters, and the automatic cancellation of orders 
if the technical connection to the exchange be interrupted.

The most important safeguard against Flash Crashes potentially is volatility 
interruptions: Here’s how a volatility interruption works: If a market in an instru-
ment moves so quickly that its price shifts outside a predefined range, a trading 
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system can automatically halt the continuous trading. The market supervision team 
then has time to initiate an auction, so that members may review their positions and 
adjust pending orders before continuous trading in the instrument resumes.

7.3  Transaction Interfaces

Exchanges generally provide members with a range of different transaction inter-
faces. Front-end trading applications: Via these interfaces, members can submit 
transactions to the exchange trading engine, gateways being the standard entry 
points for the transactions. They also serve as a firewall that shields core processing 
from direct connections to the members.

Exchanges use various concepts for gateways. If a single gateway per traded 
instrument is configured (and all transactions from all members are directed to this 
sole gateway), the exchange can easily serialize all transactions for an instrument. 
In this way, it can implement a first-in, first-out service. For high availability, this 
single logical gateway would typically be implemented in a redundant hardware 
setup. However, if the exchange wants to support many members and instruments in 
a high-performance environment, connectivity via a single logical gateway does not 
scale well (Fig. 7.4).

When gateways serve many instruments, exchanges can evenly distribute mem-
ber connections across the gateways as shown in Fig. 7.5. The gateways intermedi-
ate member connectivity, and relieve the core matching engine from supporting 
many individual member connections. That is because many members connect to a 
single gateway, and the gateways in turn connect to the matching engines.

Even with standard gateway hardware, the concept in Fig. 7.5 may still lead to 
slight variations in the gateways’ and associated network links’ performance. Time 
priority is assigned to orders only when they reach the matching engine. Therefore, 
extreme latency-sensitive members will always try to identify the “fastest” gateway 
at any point in time, i.e., the gateway through which they can reach the matching 
engine first. These members may choose to establish sessions on all of these gate-
ways and then send their transactions in parallel, or to use their own methods to 
identify the fastest gateways, such as analyzing technical performance data.

Minimizing the impact of technical requirements by the exchange on member 
infrastructure and architecture is one general design principle of interfaces. 
Traditionally, exchanges have required members to install and maintain specialized 
exchange hardware or software (or both) on their premises. Today, members no 
longer need to install exchange hardware or software to connect to the exchange’s 
back end. This is called “Zero Footprint Access.” Modern trading architectures can 
be accessed without the need for specific hardware, operating systems, program-
ming language, and compiler versions. That’s as long as they support the general 
communication components, like TCP/IP.
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Transaction interfaces on exchange systems are typically asynchronous, message 
based, and session oriented. Members order their sessions from the exchange. 
Member software applications are connected to the trading system by opening a 
TCP/IP connection to an exchange gateway.

There are different design approaches for these interfaces and the corresponding 
gateways: Exchange proprietary interfaces allow high-performance access and full 
trading functionality. They support market making/quoting and additional services 
such as trading support information, or member-specific risk control messages. 
These proprietary interfaces are for members who require the highest throughput 
and the lowest latency. Messages exchanged between the member and the exchange 
across proprietary interfaces are, nonetheless, very similar to the standardized lay-
out and content definitions of the Financial Information eXchange (FIX) protocol. 
The FIX protocol is optimized for traditional buy-side investors rather than for 
proprietary traders or market makers. Therefore, messaging efficiency can often be 
enhanced by small deviations from the FIX standard. These customizations may 
include a proprietary session layer with modified message headers, trailers, or 
additional user-defined fields and messages. The result is improved efficiency and 
performance that allows functional gaps in the protocol to be filled.

Exchanges may further support various session types within their proprietary 
interface specifications, for example:

• High-frequency sessions
• Low-frequency sessions
• FIX sessions

These session types can differ by their throughput limits and functionality. The 
pricing of these session types may reflect the way a member makes use of the 
exchange’s technical infrastructure.

Members might submit a large quantity of order messages and other transactions 
to the trading system, resulting in a relatively small number of trades. The ratio of 
system transactions to trades will often exceed 100. Indeed, an exchange may also 
charge members for the number of transactions they are allowed to submit on this 
premise: The required capacity and the cost of the trading system depend more on 
the message volumes and less on the number of actual trades executed.

The high-frequency sessions offered by some exchanges are intended for market 
makers and HFT firms. These sessions accept higher transaction rates and allow 
members to make more intensive use of the exchange infrastructure. To minimize 
latency, the corresponding high-frequency gateways will, for example, accept only 
non-persisting orders, i.e., orders that are only kept in the Level 1 cache memory 
and not synchronously written to a storage disk. Data replication and recovery of 
trade events are restricted. The hardware of these gateways consists of powerful, 
dedicated, stand-alone servers that support special features like real-time kernel (see 
Sect. 7.2), kernel bypass, and field-programmable gate arrays (FPGA) for opti-
mized latency and minimized variance.
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A kernel bypass (a mechanism on network interface cards) allows data packages to 
be transferred straight to the application without being buffered in the operating system’s 
memory. FPGAs allow configuring and optimizing microchips for very specific use.

Low-frequency sessions allow more functionality but, at the same time, they also 
restrict the number of transactions a member can submit. In addition, some 
exchanges offer special back-office sessions that serve only a subset of the low- 
frequency session functionality (mainly trade confirmations). The server hardware 
for the corresponding gateways will be less rigorously optimized for latency and 
performance.

Exchanges may also offer access via FIX gateways as an alternative to proprie-
tary transaction interfaces. Members may prefer a FIX connection in order to stan-
dardize their connections to various exchanges. This is a point-to-point service 
based on the technology and industry standards of TCP/IP, FIX, and the FIX session 
protocol. The FIX protocol is not as flexible and efficient as an exchange proprietary 
interface, and it may limit performance and functionality. For example, a standard 
FIX session will not support the full scope of functionality for market making and 
quote submission that most exchanges offer. The exchange might offer two kinds of 
FIX sessions depending on the intended use of the FIX interface: (1) for order man-
agement and (2) back-office FIX sessions for the receipt of detailed trade confirma-
tions organized by member business units.

7.4  Market Data Interfaces

There is a fundamental component for a fair and reliable market: An exchange 
system must provide order book and trade information as rapidly and transparently 
as practical to members. Order book information will be made available up to a 
specified depth based on the member’s requirements. The order book data may 
either be refreshed upon each single order book change, or else be sent via a con-
solidated update that transmits all order book changes within a certain time inter-
val. The consolidated update method can save bandwidth and be used for highly 
liquid order books.

Most exchanges use IP Multicast to broadcast market data given that all mem-
bers should receive the same data simultaneously. IP Multicast is a method of send-
ing data packages to a group of intended recipients in a single transmission. These 
packages are automatically copied within the network and distributed to several 
destinations based upon a receiver’s subscriptions, in contrast to the TCP/IP protocol 
for individual transmissions between one sender and one receiver.

In trading systems, members subscribe to the market data streams for certain 
groups of instruments. However, IP Multicast packages are not necessarily deliv-
ered in sequence and lost packages are not automatically resent. That’s because they 
are transmitted via the unreliable User Datagram Protocol (UDP). IP Multicast 
transmission may generally work predictably and without interruption, but there is 
no flow control mechanism that guarantees delivery of a package. In fact, the receiv-
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ing system at the member site will have to observe the sequence number provided 
by the exchange system and identify potential gaps, or correct the sequence of the 
incoming data stream. An exchange system, seeking to cope with the potential loss 
of IP Multicast packages, will typically disseminate its market data from the matching 
engine via two distinct IP Multicast streams over two separate network connections. 
A member system will then listen to both streams, and forward the IP Multicast 
package which it receives, first for further processing. In this way, it can fill poten-
tial gaps in one stream with data received via the other stream.

Market data streams have a highly volatile volume structure. A fast market envi-
ronment can lead to a self-amplifying effect6, creating sudden bursts of market data. 
In liquid instruments, these bursts can happen within a fraction of a second they are 
called “microbursts.” The size of a microburst is limited only by the overall process-
ing and delivery capacity of the trading system. This capacity limit can be fairly 
high with many instruments traded in parallel on distributed systems. But when 
markets move swiftly, a member doesn’t want these high volumes of market data 
being queued and delayed in their transmission. Trading decisions might otherwise 
be based on outdated information.

Here are two possible solutions to avoid, or to minimize delays:

 1. For very latency-sensitive members—HFT companies and certain algorithmic 
traders depending on their strategy—a network infrastructure with ample head-
room capacity can be used to avoid queuing even during a microburst. The average 
data transmission rates may be a few Megabits per second. Some members, how-
ever, install network connections of 10 Gigabits per second; or even 40 Gigabits 
per second, i.e., more than a thousand times the average throughput.

 2. For many other business models (like screen-based trading), this excessive vol-
ume of market data cannot be reasonably processed. Exchange systems therefore 
offer a “netted” or “pulsed” market data stream. In this stream, order book 
updates and trades are summarized within a certain time interval. Only the status 
at the end of the interval is distributed. Sophisticated trading systems permit 
exchange operators to specify the netting interval separately by traded instru-
ment, or even dynamically depending on the overall volume. The maximum 
throughput requirements can be better controlled with such netted market data 
streams. They will not exceed a pre-calculated limit.

In managing bandwidth, IP Multicast has this advantage: Members may indi-
vidually select certain streams that are essential for their business for subscription. 
A stream contains the information pertinent to a group of traded instruments. Data 
transmission via IP Multicast is not 100 % reliable, so exchange systems let members 
request missing data packages. Alternatively, the system will publish snapshot mes-
sages on dedicated streams so that members can reconstruct the order book in the 
event of gaps in the data received via the normal streams.

Sometimes it is difficult to distinguish between an inactive market and a connectivity 
issue. This can be the case when members listen to and receive no data in the market data 

6 One order may trigger a cascade of subsequent reactions from other market participants.
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stream of a less liquid product. Therefore, exchanges tend to send out “heartbeat 
messages” on a market data stream. If members receive nothing but the heartbeat, this 
signals that the market is quiet at that moment. If no heartbeat message is received, a 
technical alert is raised. It is then obvious that there is a technical issue with the 
connection, either on the exchange’s side or within the member’s infrastructure.

7.5  Exchange Connectivity

Exchange organizations need to attract market participants and order flow on a 
global scale to provide liquidity. Easy, secure, and reliable access for members is 
fundamental to the exchange business model. A wide range of trading strategies, 
often requiring different connectivity requirements, may be pursued by members. In 
response, exchange organizations generally offer a wide range of options for con-
necting to the exchange system.

The most rudimentary (but sometimes fully sufficient) connection is via the 
public Internet. Most member firms, however, need a higher level of reliability 
and guaranteed performance levels. Hence, exchanges often offer connectivity 
via a dedicated private Wide Area Network, or WAN. Then there are the require-
ments of technology-driven and latency-sensitive members, HFT traders and 
many algorithmic traders included. To satisfy this group, exchanges typically 
also provide co- location facilities as an additional connectivity option. These 
latency-sensitive trading firms, often connected to multiple exchanges, are willing 
to pay a significant premium for the fastest connections. Communication 
technologies, such as microwave transmission, are in use in this speed-vital 
environment.

Connectivity Options: A standard cost-effective way to accomplish direct and 
simple connectivity is by connecting the member’s front office to the exchange sys-
tem via the public Internet. A high level of security can be achieved when using 
appropriate encryption mechanisms despite the inherently unpredictable nature of 
Internet data transmission. For small trading firms it is a simpler matter: They may 
just need a virtual private network (VPN) Internet connection and a few standard 
desktop computers with an Internet browser to easily access multiple exchange sys-
tems via the graphical user interfaces (GUIs). The GUIs are provided by the 
exchanges. A VPN is a point-to-point Internet connection through an encrypted data 
transmission tunnel. It prevents unauthorized third parties from accessing or 
manipulating data transferred over the Internet.

The reliability and performance of Internet connections cannot be guaranteed 
because exchange organizations have no control over the Internet infrastructure. 
These features, however, are critical for the majority of the members.

Business models depend on fast, reliable access to market data provided by 
the trading system. Hence, exchanges also offer access via dedicated private 
WANs. These are strictly separated from traffic carried for third parties and pro-
tected against unauthorized access. Some exchange organizations offer access 
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via specific commercial extranet providers; others operate their own global WAN 
to preserve full end-to-end control between the member installations and the 
exchange infrastructure.

WANs to connect members with the markets operated by a single-exchange 
organization are generally built in a star topology. Multiple connectivity centers in 
different countries and continents—also called points of presence, or access 
points—are directly linked to the trading system at the center of the star, via the 
shortest possible path (Fig. 7.6).

Members connect to their closest access point via private telecommunication 
links, provided by either the member or the exchange organization. Some 
exchanges ask their members to connect to their connectivity centers, and others 
provide end- to- end connectivity with options for redundancy and bandwidth.

Exchanges develop their trading systems and network infrastructure for full redun-
dancy since reliability is of the utmost importance. The effort and investment in 
backup infrastructure are substantial. A trading system is typically duplicated, choos-
ing from two options: (1) Both parts are actively used and load balanced over two data 
centers; for example, the matching engines for one half of the traded instruments are 
hosted in one data center, and the others are in the other data center. (2) Alternatively, 
the active primary and the passive backup systems are located in two distinct data 
centers. Critical data are copied synchronously between the two data centers.

In the event of a large-scale fault in one data center, the installation in the second 
center will need to take control. For this purpose, exchanges usually select two geo-
graphically distinct data center locations to avoid a simultaneous outage in both of 
them. The cause, for example, could be a regional power interruption, an earth-
quake, or an extreme weather condition.

Fig. 7.6 Deutsche Börse’s Wide Area Network N7
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Aside from the trading system itself, the network infrastructure and the access 
points need to be implemented in a fully redundant manner. Access points, similar 
to data centers, are also installed in pairs of two, and they are interlinked to provide 
a seamless failover. Each pair of access points is connected via two backbone links 
with the two data centers hosting the trading system. Exchange organizations mini-
mize the risk of a simultaneous outage of both backbone connections. This is 
accomplished by using different network providers with the highest service level 
each, whose routes are guaranteed to be physically separate from each other. 
Sufficient analysis is necessary because seemingly diverse routes can easily turn out 
to use the same underlying infrastructure, e.g., the same sea cable. A single outage 
on this infrastructure might then interrupt both supposedly diverse connections. 
Consequently, a member firm, even a sprawling regional financial community, may 
be disconnected from the exchange system. It is not so unusual, for example, for the 
anchor of a fishing boat at sea to cause damage to a major underwater cable7. To 
make things even more problematic, network routes are dynamically altered by the 
telecommunication providers.

Let me explain: Two routes that have been on separate paths in the past may sud-
denly share certain underlying infrastructure components after an automatic switch. 
Hence, the carrier network optimization mechanisms and the routing of individual 
cables must be verified right down to street level. This will avoid, for example, single 
points of failure, and unnecessarily long routes. Exchanges monitor network connec-
tivity 24 h per day, enabling them to restore services promptly after a disruption, and 
to minimize the risk of a complete disconnect or breakdown. In the best- case scenario, 
this happens before a member would even notice any service degradation.

To offset costs, some exchanges build their own WAN not in a star topology but 
rather in a ring topology as depicted on the right-hand side of Fig. 7.7. A ring 
requires fewer backbone connections and less hardware.

In this topology, multiple exchange system locations can be interconnected via a 
single loop. Every exchange location acts as a connectivity center for all other loca-
tions. The members connect to the closest exchange installation. This topology 
incorporates a natural redundancy because information can flow in both directions 
around the ring, and a further duplication of links is not required.

However, because an outage of two or more links would impact multiple loca-
tions, this topology provides a lower level of redundancy than the star topology. 
Moreover, network latency in a ring is typically higher than in the star topology. 
That’s because the connection path from a member to the desired exchange 
installation is on average longer than in the star design.

Algorithmic traders and HFTs create their trading strategies from exchange 
market data streams, so for them extremely fast processing of market data and 
equally fast transmission of their order flow are crucial. In fact, low latency is an 
essential prerequisite for most of these members. Moreover, they must be able to 
analyze a market situation and react instantly.

7 Specifically in 2008, a series of sea cable disruptions impacted the data traffic between Europe 
and the Middle East and Asia.
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This is not a new principle. Fast access to market information has always been 
a key success factor for traders in securities and commodities markets. In the 
past, timing for traders was a matter of days, hours, minutes, or seconds; nowa-
days, the time and speed requirements have accelerated, reaching nanosecond 
turnaround, or a billionth of a second. And so, even the smallest time delay by 
data transfer from one location to another should be minimized. For the smallest 
elementary data package, or a bit, it takes 5 μs to travel 1 km through a fiber 
cable. These 5 μs can make a world of difference; ultimately, this can determine 
the success or failure of a trading strategy.

Many exchange organizations, seeking to achieve the lowest possible latency for 
speed-sensitive traders, offer co-location facilities. Under this arrangement, mem-
bers may install their hardware in exactly the same data center that hosts the 
exchange back end. Members may then connect locally via so-called cross-connect 
cables. By minimizing the cable length, it is possible to reduce latency to an abso-
lute minimum, the latency between the member infrastructure and the trading sys-
tem. Indeed, co-located installations may encounter order round-trip times of 
approximately a 100 μs—just by cutting out the otherwise inevitable delay from 
long-distance data transmission.

Some exchanges may also take this step to minimize network hops8 for these 
latency-sensitive traders, implementing special high-frequency gateways (see 
Sect. 7.3) and a dedicated low-latency switching infrastructure. Low-latency 
switches will use the cut-through technique, which is a method of packet switching. 
The switch will begin forwarding a packet as soon as the destination address is 
processed. This method avoids the usual store and forward processing. There is a 
drawback—relying on the destination devices for error handling.

8 A network hop represents a networking device on the path between sender and receiver.

Fig. 7.7 Star network and ring network topology

M. Kluber



207

This connection concept is highly relevant for certain HFT and algorithmic strat-
egies because co-location installations will always connect faster to the exchange 
system than any other installation outside co-location. These advantages have lured 
a large and diverse trading community around specific co-location centers. At 
Deutsche Börse’s co-location center, for instance, more than 150 members are pres-
ent, including Hudson River Trading, Jump Trading, and Optiver.

As a way to ensure defined service levels between members located in different 
rooms of the co-location data center, some exchanges use a standardized cable 
length between the member installation and the exchange infrastructure; others will 
charge their members contingent on their speed advantage.

In order to limit the impact of a potential data center outage, exchanges play 
defense, generally preferring to distribute their back-end systems over two redun-
dant data centers. Then there is data transfer and data replication between these 
data centers. Because it causes additional latency, the trading system infrastruc-
ture may be centralized on a single data center campus. Nonetheless, to guarantee 
the highest possible reliability, a trading system infrastructure would typically be 
distributed over two separate rooms in the data center. Separate air conditioning 
and power infrastructure are the ideal arrangement. At the same time, a secondary 
system must be maintained in a separate, geographically distinct data center to 
respond to the risk of a complete outage. Data are copied (asynchronously or syn-
chronously) to the secondary data center to allow a market restart after a primary 
data center failure.

Many latency-sensitive algorithmic traders and HFT firms trade on multiple 
venues in far-flung global financial centers from New York and Chicago in the 
USA to London and Frankfurt in Europe—and beyond. Trading strategies on one 
venue in one city will depend on market data from another venue in another city. 
With such strategies, speed of data transmission between the market locations has 
the highest priority. Several competing members will want to be the first to hit an 
order book.

These market participants are willing to invest in communication infrastructure 
that allows faster data transmission than the standard telecommunication links 
between financial centers. They routinely look for ever faster connections between 
the market back-end locations. A brisk competition for the lowest possible latency 
has emerged9. That has led to some very expensive connection concepts that may 
deliver speed advantages in the microseconds.

Transmission technologies such as long-distance microwave communication, 
millimeter waves, and laser links10 are up to 50 % faster than ordinary fiber cable 
connections. These speed advantages are directly connected with the physics of 
light propagation.

9 Some years ago, telecommunication providers started to deliberately construct short cable 
connections in nearly straight lines of sight between financial centers. That is despite costs being 
much higher than they would be for standard routing along existing rail lines or highways.
10 Wireless connectivity options provide faster alternatives in contrast to cable-based connectivity 
options.
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Consider this: While information transmitted via microwaves achieves nearly the 
speed of light in a vacuum, i.e., 300,000 km per second, data transmission speeds in 
fiber cable do not exceed 200,000 km per second. Microwave connections are in use 
between the major market locations in New York and Chicago and between London 
and Frankfurt. The round-trip time of a microwave connection between London and 
Frankfurt could, theoretically, be about 2 ms shorter than that of a fiber connection. 
There are also microwave connections to the landing points of transatlantic cables; 
however, the idea of installing a series of levitating microwave antennas over the 
Atlantic still remains science fiction today.

There is a constraint in microwave transmission: It requires straight line-of-
sight propagation, and so it relies on a tightly spaced sequence of antennas 
between sender and receiver. Because the signal weakens rapidly with distance, 
it needs to be amplified every 50–60 km. Microwave transmissions are also 
affected by weather conditions and are, therefore, less reliable. The data transfer 
rates of approximately 150 Megabit per second are also much smaller than in a 
fiber cable.

Full market data cannot be transferred easily, so members have to diligently 
filter the most relevant information for transmission. Smaller wavelength, such as 
millimeter waves, is necessary to increase the bandwidth. Millimeter waves 
achieve transfer rates of up to 2 Gigabit per second. Unfortunately, millimeter 
waves must be amplified every 10–15 km because they are even more vulnerable 
to weather conditions.

The next step to further improve the signal strength and bandwidth would be the 
data transfer via laser. Test deployment of this is already happening at some highly 
specialized technology companies.

7.6  Member Infrastructure

Exchange members need to implement a technical infrastructure to connect to the 
central exchange systems. These infrastructure at member sites vary significantly. 
They are heavily dependent on members’ business models and trading strategies, as 
well as on their potential customers’ requirements.

In the past, many exchanges required that members install special dedicated 
devices for the particular exchange on their premises (for example to run servers 
with special software provided by the exchange). The maintenance of these devices 
would be either the member’s responsibility with guidance by the exchange or the 
exchange would remotely manage the device from their operating centers. A 
 member who connects to several exchanges would have to host and potentially 
manage a diversified environment of bespoken devices.

State-of-the-art exchange systems nowadays apply the Zero Footprint 
approach. It is no longer necessary to maintain exchange software at the member 
site, since the protocols and interfaces to connect to the exchange systems are 
open and standardized. Instead, members can freely choose suitable hardware 
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and computer operating systems and install their preferred front-end software. In 
doing so, this may connect to all of the exchange markets that are required by 
their trading strategy.

Extremely latency-sensitive and technology-savvy members will invest significant 
effort into creating and optimizing what this software will run on, specifically, the 
front-end software and hardware platform. These members will typically co- locate 
their installations at the exchange data centers and, in some cases, they might even 
deploy specifically designed hardware components such as FPGAs, or self- developed 
network switches. Others may use third-party software which act as a concentrator 
for connections to several exchanges. Not surprisingly, there is a most dynamic 
market for exchange connectivity and order management software.

Front-office software for trading, either custom developed or off the shelf, will 
receive and display market data with numerous customizable views. Traders can 
enter, modify, or delete orders for different markets and instrument classes, includ-
ing basket trades. The front-office software then routes these order messages to the 
appropriate exchange interface.

Traditional order routing systems forward orders automatically to a predefined 
exchange. Today’s smart order routing mechanisms will flexibly choose to internal-
ize orders, or distribute them between the venues, or forward them to the venue with 
the best execution capability. Front-office systems increasingly include capabilities 
for real-time analytics. That allows members to track a trader’s performance visu-
ally, to set risk limits, and to perform further complex analysis.

Big data, a manifest trend in IT in general, is of particular interest to some short- 
term investors. The correct investment conclusions from a vast amount of input data 
can create successful business models in proprietary trading driven by technical 
market signals. Such algorithmic trading is generally supported by complex, high- 
performance front-office software. Some vendors provide modular building blocks; 
in other words, a firm may configure, customize, and run their own algorithms with-
out requiring any special software development skills.

Members active on a variety of market venues will have to diligently design the 
architecture of the front-office infrastructure. The goal here is huge: The infrastructure 
should be capable of moving massive amounts of data across the globe, supporting a 
24-h trading desk in a follow-the-sun rotation. Regarding performance and latency, it 
will be critical to select the right geographical location for these front-end installations.

As an alternative, or as a supplement for front-office software, some exchanges 
also offer their own native front-end GUI. This exchange GUI provides some 
market data views as well as trading and administrative functions. Workstations 
that run the native exchange GUI could be connected to the exchange’s trading 
system via the Internet. Yet, they can deliver remarkably good performance by 
deploying efficient data protocols and transmitting only the stripped raw data.

Alternatively, GUI access can also be implemented over the exchange’s private 
WAN. The exchange GUI solution, as with the other interfaces between the exchange 
and member, may no longer require that members maintain exchange software at their 
sites. In some configurations, it is relatively simple: a member only needs a standard 
desktop computer with an Internet browser and a Java Runtime Environment (JRE) to 
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run the GUI. But few members choose an exchange GUI as their preferred solution for 
actual screen-based trading. Instead, they may prefer to use a software solution with 
multi-exchange capability depending on the number of exchanges they trade on.

However, the vast majority of members do use the native GUI for other reasons: 
An exchange GUI may be a sensible choice for a few terminals in a disaster recov-
ery installation, or for an on-site backup. It can also serve as a reference to cross- 
check the data displayed by the front-office software otherwise used.

Then there is risk management, an increasingly important core component in any 
front-office system. Agency trading firms as well as proprietary traders will need to 
control their risk exposure both pre- and post-execution. Therefore, the front-office 
software will typically connect to a real-time risk management system.

Risk can quickly accumulate and exceed given limits, unless an actual exposure 
is tightly monitored by an agency trading firm for each downstream client, or by a 
proprietary trading firm for their own traders. Built-in system safeguards must take 
immediate action when this occurs. A notable example: The disruption in equity 
trading caused by a glitch at Knight Capital Group on August 2012 temporarily 
destabilized trading in nearly 150 New York Stock Exchange-listed stocks. Knight 
had inadvertently deployed testing software, and consequently suffered a trading 
loss of US$440 million in less than an hour. This was a reminder that well-designed 
risk management safeguards are essential.

Robust risk management also requires certain post-trade functionality. Once a trade 
has been executed, it will be reported by the clearing house, either to the member’s 
back office or to the designated clearing firm. In the latter case, it is presumed that the 
member has a clearing arrangement with a partner. Middle-office and back- office sup-
port is typically provided by one of a few market-leading software solutions.

This post-trade functionality is basically straightforward, yet very critical. Post- 
trade facilities maintain and manage aggregated positions, and provide the tools to 
assess underlying exposures for an individual book or across multiple instruments. 
Moreover, post-trade facilities analyze positions per trader, or for a trading desk, 
even for an entire firm.

7.7  Time Management and Performance Monitoring

Exchange organizations must provide full transparency for each single transaction 
due to their special economic significance and major financial impact. In fact, many 
members expect an exchange system to provide information about the exact point in 
time a message hits the exchange. More precisely, they expect to know when it 
enters the exchange gateway, and which subsequent chain of events will be triggered 
and when.

The best way to provide this kind of transparency is to time stamp every message 
at each step of its path through the electronic trading system. Naturally, this only 
makes sense if the clocks of the different devices in the system have exactly the 
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same time and run at the same speed. Not surprisingly, the clocks need to be syn-
chronized very frequently to ensure that this is so.

In general, this is accomplished by using a network protocol, such as the tradi-
tional Network Time Protocol (NTP) for clock synchronization between devices in 
a computer network. Time, as provided by a reference clock, is being propagated 
throughout the network. An accuracy rate of approximately 1 ms that can be accom-
plished with NTP is not necessarily sufficient for low-latency trading systems.

Exchange organizations must be able to handle fast-moving markets. Time reso-
lution in the sub-microsecond regime is required. Moreover, the electronic exchange 
system itself is a highly complex system, so a synchronized time signal throughout 
this system all the way down to member installations is desirable. These require-
ments can only be met with a more sophisticated time management protocol.

To that end, the Precision Time Protocol (PTP) which is typically used is able to 
handle hundreds of servers, achieving a much higher level of accuracy than the 
standard NTP. Exchanges deploy specific hardware timing components to achieve 
extremely high accuracy within the exchange infrastructure, and the member co- 
location installations. A single, highly precise reference clock is the sole source for 
time synchronization. This clock will typically use the global positioning system 
(GPS) signal; it provides accuracy to a fraction of a microsecond.

Still, because exchange infrastructure is highly critical, one may not want to 
depend exclusively on the GPS. A standard radio time signal could be used as well. 
The radio time signal would serve as a reference and backup, in case the GPS signal 
is lost or may have been manipulated.

Time protocols measure the delay caused by information transfer between 
devices. They are, therefore, able to propagate the appropriate time within the 
network. The transfer time is calculated by averaging the forward and the return 
time (Fig. 7.8).

The calculation of the signal delay
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assumes that the forward and the return times are equal. In practice, this is often 
not the case. One major problem: potential queuing in the timing devices during 
high workload. Such queues cause delays and differences in the transfer times, a 
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Fig. 7.8 Averaging delay when synchronizing time in a geographically dispersed installation
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problem that can be solved by hardware time stamping. The hardware does the 
time stamping as soon and as fast as possible after the arrival of a message, and 
as late and fast as possible before the message leaves, a process which avoids 
software queues.

Devices in the exchange environment regularly receive a precise time. Still, 
their own systems’ internal clocks may still have a slight drift, i.e., a bit too slow 
or bit too fast. When the device receives the next precise time, it will have to 
adjust its own system clock accordingly. This adjustment can be done in two 
different ways:

• By abruptly jumping to the right time, which adjusts the clock instantaneously, 
but may cause a shift in the chronologic order of the specific device.

• In the form of a smooth and gradual convergence. That means that it takes more 
time to adjust the clock but the chronologic order of the specific device is 
conserved.

The second approach to synchronization is preferred because, for exchange orga-
nizations, chronological order is highly important.

Exchanges and their members can assign precise time stamps to messages at 
crucial processing steps based on very accurate time synchronization. Hence, time 
stamps on these servers can be used to analyze one-way transport times. Figure 7.9 
diagrams a typical example of a member sending an order request message, and 
being answered by a private order response message and a public order book update.

Figure 7.9 can be interpreted as follows:

• The time stamp t_1 can be taken by the member application when the request is 
sent.

• t_3 is taken by the exchange gateway when the request is read on the member’s 
side of the gateway.

• t_5 is taken by the exchange matching engine when the request is read there.
• t_7 is measured at the time when the matching engine maintains the order books.
• t_6 is taken by the exchange matching engine when the response is sent from the 

matching engine to the gateway.
• t_4 is taken by the exchange gateway when the response is sent from the gateway 

to the member.
• t_2 can then be taken by the member application when the response is received.
• t_8 is taken by the market data interface, before the information is sent to the 

member.
• t_9 can again be taken by the member application when the respective market 

data arrives.

Only time differences like (t2−t1) can be analyzed in case of non-synchronized 
times. That is because discrepancies in absolute clock times are eliminated by taking 
the difference.
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Exchanges may use the above as well as additional time stamps to offer advanced 
trade traceability to their members. When match occurs in the exchange order book, 
member order request messages trigger further conditional messages. Examples are 
order event and trade confirmation messages. By time stamping these downstream 
messages, and linking them to their parent messages via unique identifiers, 
exchanges can build entire message trees. The exchange can track the complete life 
cycle of a message and subsequent events in this way. Intelligent assignment 
mechanisms make it possible to add these time stamps with minimal impact on 
overall performance and latency.

The technical support staff at an exchange, with this complete data history, can 
conduct detailed performance analysis, troubleshooting, as well as capacity man-
agement. And because some or all of these time stamps are also available to 
members, there is full end-to-end transparency. That means that trading firms may 
analyze system behavior and optimize their infrastructure accordingly.

7.8  Conclusion

In this chapter, we have seen that today’s equity markets depend on state-of-the-
art information technology. A fully electronic trading environment must balance 
competing objectives, including reliability, transparency, and high performance.
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Fig. 7.9 Time stamps in the order processing event sequence
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The exchange needs to account for and to reconcile a diverse set of technical 
and functional requirements within the exchange member community. The 
expectations of latency-sensitive market participants have proven to be the 
strongest driver for innovative and pioneering technology concepts in equity 
trading systems.

The next generation of technology will continue to transform the exchange 
system architectures and the exchange ecosystems as a whole. Blockchain 
technology, cloud computing design principles, big data processing, and mobile 
computing, to name a few, will create new unprecedented opportunities to shape the 
future of the financial industry.
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Chapter 8
Contractual Relationships Across the Value 
Chain

Matthias Stötzel

Three layers must be carefully considered in describing an equity market’s value 
chain, from processing orders for trading at an exchange to the clearing and settle-
ment of transactions: the trading layer, the clearing layer and the settlement layer. 
These layers are technically integrated by straight- through processing (STP)1 of 
transactions. In this chapter, however, we will focus on the legal level, i.e. the regu-
latory and contractual relationships that are required. At minimum, these are the 
relationships that are usually established on each layer to execute and process secu-
rities transactions along the value chain.

8.1  The Trading Layer

As already outlined in Chap. 2 legal relationships on the trading layer are estab-
lished by the exchange with issuers of securities that are permitted to trade on the 
exchange and with trading participants. Before we take a closer look at these legal 
relationships (Sects. 8.1.2 and 8.1.3), we briefly describe in Sect. 8.1.1 the role of 
the securities exchange and of issuers and trading participants.

1 Straight-through processing (STP) enables the entire trade process for capital market and pay-
ment transactions to be conducted electronically without the need for re-keying or manual 
intervention.
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8.1.1  Exchanges, Issuers and Trading Participants

The securities exchange is an organised market, bringing together supply and 
demand for securities. In this role, it is part of the secondary market for trading 
securities after the securities are issued on the primary market, a task typically 
accomplished through investment banks. The issuance of new shares is referred to 
as initial public offering (IPO), a company having previously been in private hands 
going public so that the new shares become tradable. This assumes that the require-
ments in the statutory law and in the exchange rulebook are fulfilled. The benefits 
can be enormous. An IPO can increase awareness of a company and its products on 
a national and international scale, depending on the exchange selected by the com-
pany as its listing venue. Furthermore, an IPO strengthens the equity base and 
enhances the creditworthiness of a company, therefore contributing to the compa-
ny’s future prospects and competitiveness. The primary market is described in more 
detail in Chap. 3 of this book.

On the one hand, securities exchanges, as part of the secondary market, offer 
investors the opportunity to participate in the economic progress of corporations 
that have issued securities listed on the exchange. We refer to trading participants as 
investors since trading participants (dealers or principals) may bring orders to the 
exchange for their proprietary business, or on behalf of customers (as brokers or 
agents). On the other hand, securities exchanges fulfil a central function for compa-
nies demanding capital for funding their business operations. For this purpose, they 
issue securities to be traded on the exchange.

The same is true for the capital requirements of the state and state organisations. 
Bringing together investors with issuers of securities, exchanges fulfil a central 
function in the economy. As mediator, exchanges make possible an optimal and 
efficient reconcilement of interests between these groups. These same groups would 
otherwise have to negotiate directly at considerably higher cost in the form of search 
and information costs. The role as mediator indicates that securities exchanges (dif-
ferent from central counterparties, CCPs, which are contractually interposed 
between the trading participants) are neither party to transactions executed on the 
exchange nor hold or own securities.

The securities exchange’s main responsibility is fair and orderly price discovery 
for issued securities accepted for trading. Prices determined by the execution of 
orders have to best reflect the investors’ desire to buy and to sell securities and the 
current value of the securities. Price determination and the execution of orders can 
take place in different trading models, from continuous trading and periodic call 
auctions to market maker-driven trading and other models. Securities exchanges, 
generally, facilitate trading in more than one trading model, depending on the char-
acter and liquidity of securities. We turn to the process of price determination in 
more detail in Chap. 4 of this book.

Without labouring the details, two aspects are worth considering as background 
for the legal relationships established by the securities exchange with issuers and 
trading participants.
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• First is the exchange ownership structure. Historically, most exchanges were 
non-profit organisations owned by their members. However, many exchanges 
have transformed from a traditional mutual or cooperative organisation into a 
for-profit, shareholder-owned company, a change referred to as demutualisation. 
Some exchanges, like Deutsche Börse and the New York Stock Exchange (as part 
of the Intercontinental Exchange today), have become public companies listed 
on their own markets because of demutualisation. Other exchanges have demu-
tualised but are still private corporations, their previous members remaining 
owners. Moreover, demutualisation may influence the strategic playground, 
opening up more freedom for exchanges to strategically develop exchange trad-
ing and to introduce new types of services. Still, in a demutualised ownership 
structure, divergent interests of securities exchanges and their trading partici-
pants and issuers tend to be more pronounced.

• The second aspect is the power of securities exchanges to set rules for exchange 
trading and the settlement of exchange transactions. Usually, this is referred to as 
self-regulation. The term is misleading insofar as exchanges only regulate them-
selves to a limited extent, particularly in matters of exchange organisation and 
governance.2 The main focus of self-regulation, however, is the regulation of the 
exchange-related activities of issuers and trading participants by the exchange. 
This means that the legal relationships to issuers and trading participants are to a 
large extent subject to self-regulation by the exchange. The power of self- 
regulation is delegated to exchanges by the legislator. Therefore exchanges, exer-
cising this power, are obliged to observe the statutory provisions of this legal 
privilege as well as the instructions of the regulators responsible for the supervi-
sion of exchanges.

Regulation on the trading layer, based on this concept, is a balance between self- 
regulation by the exchange close to the their trading participants and issuers and 
governmental regulation that ensures orderly exchange trading and settlement of 
transactions, including equal treatment of issuers and trading participants. From the 
issuers’ and trading participants’ perspective, both are subject to exchange rules. 
Depending on how the concept of self-regulation is put into action, issuers and trad-
ing participants may be represented, as is the case in Germany,3 in the rule-making 
bodies of the exchange. The effect is that trading participants and issuers are partici-
pating in the rule-making process of the exchange. In this approach, they are able to 
decide on the strategic development of the exchange, irrespective of whether they 
are owners of the exchange, or the exchange has demutualised (Fig. 8.1).

2 In Germany, legal framework for the operation of exchanges is provided for in the Exchange Act. 
Under the Exchange Act, power is delegated to the exchanges to issue rules, e.g. on organisation 
of the exchange, trading models and settlement of exchange transactions. Such rules require 
approval of the stock exchange supervisory authority.
3 In Germany, the exchange council is responsible for the issuance of the exchange rules. Pursuant 
to the German Exchange Act, trading participants and issuers must be represented in the exchange 
council.
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8.1.2  Legal Relationship to Issuers

Products traded on the securities exchange, as part of the secondary market, are 
securities issued on the primary market by companies that we refer to as issuers. 
We will concentrate on private companies as issuers with which legal relationships 
are established by the exchange though also government bonds may be traded on 
the exchange.

8.1.2.1  Balance Between Issuers’ Interests and Investor Protection

The issuers applying for permission to list and trade on the exchange primarily are 
motivated by raising capital separately from financing by banks. Issuers can 
choose from two sources of capital: equity capital by issuing shares, i.e. with an 
IPO via the exchange, or debt capital by issuing bonds. Issuers are subsequently 
able to obtain additional capital by means of capital increase,4 or by issuing more 
bonds to finance growth, or to optimise their capital structure, and sometimes 
both. Consequently, issuers have a higher degree of independence and are enabled 
to raise capital cost-effectively.

4 Capital increase is a method used by corporations to raise share capital by giving existing share-
holders the right to subscribe to new shares for cash. Alternatively, capital can be raised by 
exchanging assets such as shares in another company or by raising the par value of existing shares.
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Exchanges, nonetheless, have to create an environment attractive enough for 
issuers to choose as a listing venue. At the same time, exchanges must be careful 
that the capital providers—investors—are sufficiently protected, and in particular 
that they have reliable information about the issuers’ business to make informed 
investment decisions. Against this background, the legal relationships with issuers 
established by the exchanges within their rules and the framework of statutory 
provisions essentially are about striking a proper balance between the interests of 
issuers and investors. In particular, this means setting and enforcing rules for the 
admission of securities to trading on the exchange and for the post-admission 
obligations of issuers.

8.1.2.2  Admission of Securities to Trading

The admission of securities for trading publicly on an exchange is granted by 
the exchange subject to the application of the issuer. The issuer has to submit 
information and documents to provide evidence that the admission requirements 
as mentioned below are fulfilled. The application may have to be filed by the 
issuer together with a bank or an investment firm. This is to ensure that the 
issuer is provided professional support and the issuer is aware of, and able to 
meet, the admission requirements as well as post-admission obligations. Once 
admitted, a legal relationship is established between the securities exchange and 
the issuer, and is based on the applicable statutory law and exchange rules. The 
exchange rules here must be clear and transparent, and ensure that securities 
admitted are capable of being traded in a fair and orderly manner. The following 
is a required checklist:

• The incorporation of the issuer complies with applicable law.
• The securities are standardised and freely tradable (fungible).
• The securities possess an International Securities Identification Number (ISIN).
• The securities have an expected market value of a specific minimum amount.
• The orderly fulfilment of the transactions in the securities is guaranteed. (That 

requires that the securities are eligible for clearing as well as custody and settle-
ment as described in Sects. 8.2 and 8.3.)

• There are no regulatory prohibitions against the trading of the securities on the 
exchange.

Once the securities are admitted, the issuer has to continuously fulfil certain 
requirements, besides the post-admission obligations as described in (c) below. 
The exchange, aiming at the protection of the trading participants, has the respon-
sibility to review regularly the compliance of the issuer with the admission require-
ments for the securities admitted. Basically, the enforcement of requirements—set 
out in the statutory law and not the rules of the exchange—is not the responsibility 
of the exchange but of the state regulator. Once the admission of the securities and 
the legal relationship with the issuer are established, the exchange has to ensure 
that the issuer has the right for the securities to be traded on the exchange. The 

8 Contractual Relationships Across the Value Chain



220

exchange may suspend trading of the securities if orderly trading on the exchange 
is  temporarily endangered, or if the suspension is required to protect investors.5 
What happens if orderly trading on the stock exchange no longer appears to be 
ensured? As an instrument of last resort, the exchange may discontinue trading of 
the securities and revoke the admission of securities to trading on the exchange. 
This may also apply if the issuer does not meet its obligations under the terms of 
the admission. Furthermore, the issuer can apply for (and the exchange can 
approve) the revocation of the securities admitted, unless the application conflicts 
with investor protections. To that end, exchanges may foresee that, for example, if 
the securities are not traded on another market, trading of the securities on the 
exchange will be discontinued only after an appropriate period of time has passed. 
This will allow trading participants to sell the securities. The legal relationship 
between the exchange and the issuer is then terminated with discontinuation of 
trading and revocation of admission.

In exceptional circumstances, if securities can be admitted to trading by the 
exchange without the issuer having applied for admission (so-called ex officio), 
no legal relationship between the exchange and the issuer is established. Issuers 
with securities admitted to trading without application, i.e. without the issuer’s 
consent, may not be obliged through the rules of the exchange to fulfil post-
admission obligations.6 Usually, the exchange will inform the issuer about the 
admission of the securities.

8.1.2.3  Post-admission Obligations of Issuers

The issuer will be in the public limelight more than ever before, once shares of this 
newly public company are admitted for trading. And while this leads to the oppor-
tunity of raising capital separately from financing by banks, the issuers also have a 
challenge, fulfilling certain post-admission obligations, aimed at supplying infor-
mation to investors about their business. Investors can then analyze and manage 
their investments on the basis of sound and reliable information. These obligations 
only apply to securities admitted to trading, and are embedded in the legal relation-
ship between the issuer and the exchange. They are set forth, nevertheless, in statu-
tory law as well as in the rules of the exchange. Basic requirements must be fulfilled 
under statutory law irrespective of the exchange on which their securities are 
traded. In addition, exchanges in their rules may foresee further post-admission 
obligations of issuers and, consequently, establish listing segments with different 
levels of transparency for investors.

5 For example, trading of securities will be suspended if orderly determination of exchange prices 
or the orderly settlement of exchange transactions is not ensured.
6 Pursuant to Section 48 (1) German Exchange Act, issuers whose securities were listed on the 
exchange without their consent may not be obligated through trading guidelines to publish 
information in regard of these securities.
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Statutory law provides a set of obligations for the issuers deemed essential for 
the dissemination of information to the public, and for the avoidance of market 
manipulation. One important component in these obligations is so-called inside 
information. That can be defined as any specific information about circum-
stances which are not public knowledge relating to an issuer of listed securities, 
or to the securities themselves. The idea here is that if this information became 
publicly known, it would likely have a significant effect on the market price of 
the listed security.

Issuers are under the obligation without undue delay to publish all inside 
information that directly concerns that issuer (so-called ad hoc publication). Prior 
to publishing inside information, in certain circumstances,7 the issuers are obliged 
to notify the exchanges where the securities are traded. The exchanges can assess 
if orderly trading on the exchange is endangered based on this information, and 
if securities trading has to be suspended or even discontinued.

Furthermore, issuers of listed securities have to maintain insider lists, i.e. lists of 
persons working for them who have access to inside information as part of their 
function. In general, it is widely prohibited—and not only for issuers and their man-
agement and staff—to make use of inside information in these circumstances: to 
acquire or dispose of listed securities for oneself or for a third party, or to disclose 
or make available inside information to a third party without the authority.

Furthermore, issuers of listed securities by statutory law are obliged to publish 
information in financial reports on a regular basis. These reports in particular have 
to include financial statements as well as a management report.

The extent to which securities exchanges in their rules may provide for addi-
tional obligations is driven by the appropriate statutory law. If a comparatively high 
standard is provided for on the level of statutory law, there is only little room for 
manoeuvre on the exchange level. In contrast, if statutory law requires only a lower 
standard, exchanges may create listing segments by imposing post-admission obli-
gations for issuers.

Exchanges may set up listing segments with different levels of post-admission 
obligations based on the size and business of the issuers, and within the scope of 
self-regulation. In general, exchanges will impose further and more stringent obli-
gations for large- or medium-sized and internationally operating issuers, than for 
young, growing, small- and mid-sized companies. For example, exchanges may 
require issuers to regularly conduct analysts’ meetings, and to prepare and update 
a financial calendar with details on the most important corporate action events of 
the issuer.

Exchanges may also introduce listing segments tailored to these securities to 
promote trading of certain securities. In these segments, issuers are required to 
observe especially high transparency requirements. These requirements must be 
met both at the time when the issuer is first admitted to the listing segment and on a 

7 Pursuant to Section 15 German Securities Trading Act, before publication of inside information, 
the issuer shall notify the management of the exchange on which the securities are admitted to 
trading.
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continuous basis afterwards. For instance, an exchange may require issuers of bonds 
traded in a certain listing segment to submit and regularly update a bond rating and 
company profile to increase transparency for investors, with a view to the valuation 
of the bonds issued.

8.1.3  Legal Relationships to Trading Participants

Legal relationships between the securities exchange and trading participants are the 
result when companies are admitted to trade on an exchange. As is the case for issu-
ers, the legal relationships are based on statutory law as well as on the rules of the 
exchange.

8.1.3.1  Trading Participants, Intermediaries and Investors

The term “trading participants” refers only to those companies that are admitted to 
trading on the exchange. They do not represent exclusively but are part of the group 
of institutional and retail investors who are from an economic perspective (as prin-
cipals) the basic source of order flow on the exchange. When they are acting on their 
own account as principal, trading participants can be considered investors. In con-
trast, when they are trading securities on behalf of customers, trading participants 
are acting as intermediaries for investors.

The investors may be other companies including mutual funds, pension funds 
and insurance companies. They may also be individuals (retail customers) who 
either do not meet the requirements for the admission to trading on the exchange or 
for business reasons have decided not to become trading participants. (Individuals, 
in general, do not meet the requirements for the admission to trading on the 
exchange.) As a rule, exchanges are only establishing legal relationships to trading 
participants but not to investors who are not admitted to exchange trading. The 
rights and obligations of these investors are the result of contractual relationships 
they have established with trading participants (acting as intermediaries). To a cer-
tain extent they reflect the rights and obligations of trading participants with the 
exchange.

8.1.3.2  Admission of Trading Participants

In exchange trading, the participation of companies and individuals (exchange trad-
ers) who are acting on behalf of the trading participants requires admission from the 
exchange. Once approved for trading on the exchange, legal relationships between 
the exchange and trading participants and exchange traders are established based on 
statutory law and the exchange rules. The filing of applications already establishes, 
procedurally, legal relationships, based on which applicants have to furnish 
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evidence, demonstrating that conditions for admission are met. The exchange is 
under the obligation to process the application in compliance with the applicable 
law and exchange rules.

To obtain admission to trading on the exchange, both the requirements of statu-
tory law and of the rules of the exchange must be fulfilled. These requirements shall 
ensure that companies and individuals have the qualification to participate in orderly 
exchange trading, and guarantee the orderly settlement of exchange transactions. In 
case of transactions cleared through a CCP, the CCP will become the contracting 
party of the trading participants. For transactions that are to be cleared bilaterally 
between the trading participants, the fulfilment of the admission requirements fur-
ther ensures that trading participants will only conclude transactions with suitable 
counterparties. Usually, companies admitted to trading on the exchange must fulfill 
the following:

• Conduct purchasing and selling of securities for their own account, or for the 
account of third parties or brokerage business with a commercially organised 
business establishment.

• The persons entrusted with managing the company’s business and authorised to 
represent the company must be reliable and have the professional qualification 
necessary for participation in exchange trading.

• The orderly settlement of transactions on the exchange is ensured, which requires 
that the company conducts the settlement of transactions through a Central 
Securities Depository (CSD) recognised by the exchange, and, in case of transac-
tions cleared through a CCP, ensures clearing via this CCP (we will discuss 
details in Sect. 8.2).

• The company provides evidence of equity capital as determined in the exchange 
rules, or by statutory law; and there are no facts justifying the assumption that the 
company, taking into account the equity capital evidenced, does not have the 
necessary economic capacity to participate in an orderly manner in exchange 
trading.

• The company fulfils the technical and legal requirements to access the trading 
system of the exchange.

Access to the trading systems of the exchange and fulfilment of the require-
ments by the trading participants are of paramount importance. This enables 
trading participants to trade on the exchange, that is, to enter orders or quotes 
into the trading system, and to modify or delete them as well as to receive data 
from the system. Usually, access to the trading system is based on agreements 
between the exchange and the trading participants. To that end, the General 
Terms and Conditions8 lay out the rights and obligations of the parties and the 
technical details for the connection of the trading participants’ technical infra-
structure to the trading system of the exchange. These agreements may include 

8 General Terms and Conditions are general and special arrangements, provisions, requirements, 
rules, specifications and standards that form an integral part of an agreement.
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explicit provisions concerning the  conditions trading participants may be 
entitled to claim in case of disruption or default of the trading system.9

Exchanges may include co-location services as part of these agreements, 
allowing trading participants, especially algorithmic traders,10 to place their 
trading engines in the exchange’s data centre. By shortening the distances 
between the trading participants’ trading engine and the trading system of the 
exchange, this service allows latency-sensitive trading participants, such as 
high-frequency traders, to shorten round-trip times in trade executions—and 
with lightning fast access to exchange trading data. Based on the principle of 
equal treatment, exchanges are obliged to offer co-location services to all trad-
ing participants on equal terms. The decision to avail of these services is the sole 
responsibility of the trading participants, and is based on their business 
models.

The companies applying for admission to trade must identify the individuals 
(exchange traders) who plan to participate in exchange trading on behalf of the 
companies. These individuals also require admission by the exchange on the 
condition that they are reliable and possess the professional qualification. 
Professional qualification is awarded if the persons have the expertise and prac-
tical knowledge for trading on the exchange. This expertise may be demon-
strated by a successful participation in an exchange trader examination if it is 
offered by the exchange.

The exchange has to continuously monitor trading participants and exchange 
traders for compliance with the trading admission requirements. The trading partici-
pants and exchange traders, in turn, must inform the exchange about any changes 
that would lead to a loss of their admission. The exchange may suspend or revoke—
if non-fulfilment is not temporary—the admission of trading participants or 
exchange traders to trading on the exchange based on such information. As a result, 
the legal relationship between the exchange and the trading participants or exchange 
traders will be suspended or terminated.

8.1.3.3  Agreements with Market Makers

Securities exchanges commission trading participants as market makers to 
increase liquidity, and to ensure the quality of price determination. Depending on 
the supported trading models, and the type and liquidity of securities admitted to 

9 These connection agreements may further provide for details of the technical connection (access 
alternatives, interfaces and specifications), requirements to be met by the trading infrastructure of 
the trading participant, unilateral amendments to the agreements made by the securities exchange, 
confidentiality obligations, governing law and place of jurisdiction, termination as well as fees for 
the technical connection (by way of a price list incorporated into the agreement).
10 Algorithmic trading means trading in securities where a computer algorithm automatically deter-
mines individual parameters of orders such as whether to initiate the order, the timing, price or 
quantity of the order or how to manage the order after its submission, with limited or no human 
intervention.
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trading, commissioning market makers usually is based on separate agreements 
between the exchange and the market makers. These agreements, in particular, 
spell out the securities that market making services will be provided for as well 
as the compensation of the market makers in the form of commissions, or rebates 
on trading fees. (Further revenue sources of market makers are profits from the 
bid-ask spread of quotes provided by the market makers.)11 Each security may be 
assigned by the exchange to several market makers or exclusively to one market 
maker. Exclusivity applies particularly when certain market maker functions are 
required for specific securities, or because of the securities type. In some 
instances, exchanges cannot expect to be competitively successful in attracting a 
market maker without granting this exclusivity. In this case, if more than one 
trading participant is interested in performing the market maker function, the 
exchange must have transparent and non-discriminatory rules in commissioning 
a market maker for each security.

In addition to the agreements with market makers, the exchange rules often out-
line the requirements to perform market maker functions. These include availability 
of sufficient personnel, technical and financial resources as well as relevant exper-
tise and experience. Furthermore, the basic tasks and obligations of market makers 
are set forth in the rules of the exchange. In particular, these include the obligation 
of market makers to enter binding quotes into the trading system, i.e. the parallel 
entry of a limit buy order and limit sell order. The exchange rules may also establish 
certain requirements for market makers providing quotes. For example, these 
include maximum bid-ask spreads (i.e. difference between bid and ask side of a 
quote); minimum quote volumes; and certain minimum times that quotes must be 
available during trading on the exchange. These requirements are designed to ensure 
that market makers perform their function—providing additional liquidity, particu-
larly for less liquid securities. Securities with lower liquidity can also be traded 
continuously on the exchange with the support of market makers. It is the task of the 
exchange to monitor and enforce the fulfilment of market maker requirements. If a 
market maker repeatedly does not meet these requirements, the exchange may ter-
minate the market maker agreement.

We have referred above only to market makers who are under the obligation 
to continuously provide quotes. Exchanges have also established market maker 
models based only on financial incentives for trading participants granted by 
the exchange if certain requirements are fulfilled. As in these market maker 
models trading participants are not contractually committed to enter quotes into 
the trading system, exchanges cannot rely on the provision of additional 
liquidity.

11 Market maker agreements usually are setting forth the tasks of the market maker and require-
ments to be met by the market maker (reference will be made to the exchange rules insofar as such 
rules contain corresponding provisions), the requirements for the inclusion of securities into the 
agreement, unilateral amendments to the agreements made by the securities exchange, confidenti-
ality obligations, governing law and place of jurisdiction, termination as well as fees or rebates to 
be paid by the exchange to the market maker.
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8.2  The Clearing Layer

Transactions executed on the securities exchange enter the clearing process and, 
therefore, details of the transactions are passed to the CCP. All larger securities 
exchanges have appointed one or more CCPs to clear transactions. Exchanges may 
foresee a bilateral settlement of transactions in certain securities. This is the case, 
most notably, if securities, due to insufficient liquidity, are ineligible for clearing 
through a CCP. In this instance, exchanges in their rules provide for the settlement 
obligations (delivery and payment) of the trading participants.12

In this section we will concentrate on clearing transactions through a CCP. As 
background, we describe the relevant players on the clearing layer (Sect. 8.2.1), the 
CCP role and the transactions concluded in central clearing (Sect. 8.2.2) as well as 
the admission of clearing members (Sect. 8.2.3). Thereafter, we will discuss the 
legal relationships established by the CCP with clearing members and non-clearing 
members on the basis of bilateral and tripartite clearing agreements and further 
agreements accessory to these legal relationships (Sect. 8.2.4).

8.2.1  CCPs, Clearing Members and Non-clearing Members

The first step to understand clearing of transactions through a CCP is to become 
familiar with the players. These players are also referred to in the exchange rules 
that set the requirements for the orderly settlement of transactions. Unless transac-
tions are settled bilaterally, trading participants must ensure clearing via the CCP, 
pursuant to these provisions. Trading participants can meet this requirement in two 
different ways, either by a direct membership in the CCP (as a clearing member) or 
an indirect connection (as a non-clearing member) through another party who is a 
clearing member. In the former, companies are not only exchange members but are 
also members of the CCP. In the latter, formal agreements between non-clearing 
members and their clearing members are a condition for admission as an exchange 
trading participant.

According to the rules of the CCP, or clearing conditions, clearing membership 
may come in two categories depending on the transactions clearing members are 
permitted to clear. A general clearing member (GCM) may clear the transactions of 
customers, non-clearing members and its own transaction. A direct clearing mem-
ber (DCM) is permitted to clear only transactions of its customers and company- 
affiliated non-clearing members, and its own transactions. Thus, direct clearing 
members are allowed to clear only for non-clearing members that are part of the 
same company group, but not for other non-clearing members. Clearing members 

12 For bilateral settlement of securities transactions, the rules of the exchange may in particular 
provide for the settlement obligations of the seller and the buyer, the time of settlement and the 
procedure to be observed in case of late settlement.
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guarantee the delivery of securities, and are responsible for the cash settlement of 
transactions. They are required to provide the CCP with their own margin positions 
as well as the positions of their clients and non-clearing members. Non-clearing 
members have limited access to clearing functions, and make margin deposits to the 
CCP via the contractually stipulated clearing member (Fig. 8.2).

8.2.2  The Role of the CCP and Transactions in Central 
Clearing

The CCP clears transactions in securities eligible for central clearing that result 
from matched orders or quotes of trading participants of the securities exchange. In 
so doing, the CCP becomes a seller for each buyer and a buyer for each seller. In the 
role of the seller of securities, the CCP is obliged to deliver the respective securities 
to the buyer; in the role of the buyer it is obliged to pay the agreed price for the 
delivered securities. The details of the delivery and payment obligations are outlined 
in the clearing conditions of the CCP.13

13 Comparable to exchange rules providing for a bilateral settlement of securities transactions, the 
rules of the CCP are setting forth the settlement obligations of the clearing members involved as 
seller and buyer to a transaction, the time of settlement and the procedure to be observed in case of 
late settlement (buy-in and cash settlement).

BANK

(CLEARING
MEMBER)

BANK

(CLEARING
MEMBER)

Legal relationship established  by

clearing membership/execution of (bilateral) clearing agreement between CCP and clearing member

execution of (tri-partite) clearing agreement between CCP, clearing member and non-clearing member

CCP

BANK

(NON-CLEARING
MEMBER)

BANK

(NON-CLEARING
MEMBER)

1 1

2 2

1

2

TRADING
VENUE

Fig. 8.2 Legal relationships on the clearing layer

8 Contractual Relationships Across the Value Chain



228

A direct transaction-based contractual relationship is established by the CCP 
only with clearing members. Therefore, the CCP obligations resulting from transac-
tions executed on the exchange exist only vis-à-vis clearing members. If non- 
clearing members are involved, similar transactions are established between the 
clearing and the non-clearing members with the interposition of the CCP. Accordingly, 
in this case securities transactions exist between the following:

• Non-clearing member A (as seller) and clearing member B (as buyer)
• Clearing member B (as seller) and the CCP (as buyer)
• The CCP (as seller) and clearing member C (as buyer)
• Clearing member C (as seller) and non-clearing member D (as buyer)

The interposition of the CCP between the buyer and the seller of securities can 
be based on two different legal concepts. In the “open offer” concept, the CCP 
rules and the corresponding rules of the securities exchange permit the CCP to 
make an open offer to all clearing members, and to enter into a transaction as 
soon as orders or quotes of trading participants are matched in the trading system 
of the exchange. Consequently, no transaction is concluded directly between the 
trading participants at any point. In contrast, in the “novation”14 concept through 
matching of orders or quotes on the exchange, a transaction between the trading 
participants is concluded. Only then, after certain checks by the CCP are con-
cluded, the CCP by use of novation interposes itself between the clearing member 
as buyer to the transaction and the clearing member as seller to the transaction. In 
this manner, the initial transaction between the trading participants is replaced by 
similar transactions between the CCP and the clearing members (and between 
clearing members and non-clearing members). In practice, there is no difference 
between open offer and novation as long as novation actually takes place for all 
transactions. If this is not the case, and therefore no transactions with the CCP—
and between clearing members and non- clearing members—are established, it 
must be determined by the trading participants whether the transactions between 
them shall be upheld or terminated. That scenario cannot occur in the offer con-
cept that is resulting in transactions with the CCP once orders or quotes of trading 
participants are matched on the exchange.

In the event of the failure of any clearing member to fulfil its obligations 
resulting from transactions, the CCP assumes responsibility, vis-à-vis the other 
clearing member involved in a securities transaction. To mitigate the risk of a 
clearing member failing, the CCP holds margin in the form of cash and securi-
ties against open positions from its clearing members. Furthermore, only com-
panies that fulfil certain admission requirements are entitled to participate as 
clearing members in the clearing of securities transactions (for details cf. 
Sect. 8.2.3).

In summary, the clearing of transactions by the CCP mainly comprises ser-
vices in connection with the conclusion, collateralisation and settlement of 

14 Novation means the substitution of a new contract for an old one. The new agreement extinguishes 
the rights and obligations that were in effect under the old agreement.
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transactions. There are benefits for market participants as well as for the 
stability of the financial markets in the (central) clearing of transactions through 
a CCP, compared to the bilateral settlement of transaction.

• The clearing process involves netting a set of transactions to obtain one settle-
ment figure, so it increases settlement efficiency.

• The CCP can provide post-trade anonymity because (at least in the open offer 
concept) the clearing members see the CCP only as their counterparty.

• Central clearing ensures that each clearing member has its fulfilment risk 
covered by the CCP. Therefore, a clearing member default will be handled by 
the CCP. And it will not, as is the case for bilateral settlement, impact a 
potentially large number of other market participants. Regulation requires 
CCPs for that purpose to have sufficient default management procedures in 
place.15

• Clearing members (and non-clearing members) are able to achieve significant 
capital efficiencies for their transactions with a CCP. That’s because regulation 
takes into account a reduced fulfilment risk for such transactions in the context 
of capital requirements for credit institutions. Transactions of clearing members 
that are cleared through a CCP are considered with a lower risk weight. The same 
applies to transactions of non-clearing members on the condition that certain 
segregation requirements16 are met (Fig. 8.3).17

8.2.3  Admission of Clearing Members

The admission requirements of clearing members are outlined in the rules (clear-
ing conditions) of the CCP. These rules are required under regulation to be trans-
parent and to allow for the non-discriminatory access to the CCP. At the same 
time, they are also required to take into account the risk associated with the 

15 Art. 48 of the Regulation (EU) No. 648 2012 of the European Parliament and of the Council of 4 
July 2012 on OTC derivatives, central counterparties and trade repositories (EMIR) requires CCPs 
to have detailed procedures in place to be followed in case of default of a clearing member. A CCP 
is required to take prompt action to contain losses and liquidity pressures resulting from defaults 
and shall ensure that the closing out of any clearing member’s positions does not disrupt its opera-
tions or expose the non-defaulting clearing members to losses that they cannot anticipate or con-
trol. Where a CCP considers that a clearing member will be in default, it shall promptly inform the 
competent authority before the default procedure is declared or triggered. A CCP shall verify that 
its default procedures are enforceable. It shall take all reasonable steps to ensure that it has the legal 
powers to liquidate the proprietary positions of the defaulting clearing member and to transfer or 
liquidate the clients’ positions of the defaulting clearing member.
16 These requirements include individual client segregation and omnibus client segregation as fur-
ther explained in Sect. 8.2.4.2 of this chapter.
17 Own fund requirements of clearing members and their clients for exposures to a CCP are pro-
vided for in detail in Art. 300 et seq. of the Regulation (EU) No. 575/2013 of the European 
Parliament and of the Council of 26 June 2013 on prudential requirements for credit institutions 
and investment firms and amending Regulation (EU) No. 648/2012.

8 Contractual Relationships Across the Value Chain



230

admission of clearing members.18 On the one hand, admission requirements 
should not unreasonably prevent companies from access to clearing services. This 
is even more important for financial instruments such as OTC derivatives. Here 
regulation has imposed or will impose on market participants the obligation to 
clear transactions through a CCP (clearing obligation).19 On the other hand, 
admission requirements for clearing members must be seen as a first step in a 
comprehensive system of safeguards designed by the CCP to control the risk of a 
clearing member failing. As a result, only companies that meet certain stringent 
criteria are eligible for clearing membership. The main admission requirements 
are as follows:

• Appropriate regulatory oversight as determined by the CCP must be demon-
strated by companies applying for clearing membership at the 
CCP. Furthermore, they must be authorised and entitled by their respective 
regulatory authorities to operate in the custody and loan business as well as 
to accept receipt of margins in the form of cash and/or securities. In certain 
cases, e.g. for state organisations or clearing members that are only entitled 

18 Art. 37 (1) EMIR requires CCPs to establish, where relevant per type of product cleared, the 
categories of admissible clearing members and the admission criteria. Such criteria shall be non-
discriminatory, transparent and objective so as to ensure fair and open access to the CCP and shall 
ensure that clearing members have sufficient financial resources and operational capacity to meet 
the obligations arising from participation in a CCP. Criteria that restrict access shall be permitted 
only to the extent that their objective is to control the risk for the CCP.
19 The clearing obligation procedure for OTC derivatives transactions is set out in detail in Art. 4–6 
EMIR.
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to clear specific transactions, CCPs in their rules may waive the requirement 
of regulatory oversight of clearing members.

• Applicants must show evidence of a certain minimum level of liable capital20 and 
must pay a contribution to the CCP default fund,21 accessed by the CCP in the 
event of a clearing member default. In general, both the level of liable capital and 
the level of contribution to the clearing fund depend on the status of the clearing 
member (general clearing member or direct clearing member), as well as upon 
the markets that each clearing member clears.

• Additional admission requirements include different accounts that clearing 
members need to establish. Every clearing member must hold accounts at a CSD 
for the delivery of securities, the deposit of collateral and the execution of 
settlement- related payments. Furthermore, CCPs require evidence of cash 
accounts in the respective trading currency for clearing-related payments. These 
cash accounts, wherever available, should be held with central banks in order to 
reduce settlement bank risk.

• To participate in the clearing of transactions, not surprisingly, it is further 
required that clearing members have technical connectivity to the clearing sys-
tem of the CCP and qualified back-office staff. A sufficient qualification of back-
office staff is assumed if the test for clearing staff members offered by the CCP 
has been passed successfully.

8.2.4  Legal Relationships to Clearing Members  
and Non- clearing Members

Legal relationships are established by the CCP with clearing members and non- 
clearing members, in clearing transactions executed on the exchange.

8.2.4.1  Bilateral Clearing Agreements with Clearing Members

The CCP’s clearing services are conducted on the basis of standard agreements that 
are entered into between the CCP and each single clearing member. These agree-
ments set out the terms and conditions between the CCP and the clearing member 

20 Liable capital means available own funds of the applicant pursuant to the Regulation (EU) No. 
575/2013 of the European Parliament and of the Council of 26 June 2013 on prudential require-
ments for credit institutions and investment firms and amending Regulation (EU) No. 648/2012 in 
an amount determined by the CCP. Applicants not subject to the own fund requirements under such 
regulation must have available equivalent regulatory capital. Regulatory capital is considered 
equivalent when it is (a) used as a measure of adequate solvency for the applicant by its competent 
supervisory authority, (b) reported to the applicant’s competent supervisory authority on a regular 
basis and (c) audited at least yearly.
21 Pursuant to Art. 42 (1) EMIR, a CCP shall maintain a pre-funded default fund to cover losses that 
exceed the losses to be covered by margin payments of the clearing members, arising from the 
default, including the opening of an insolvency procedure, of one or more clearing members.
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with the clearing of the clearing member’s own securities transactions and securities 
transactions on behalf of clients of the clearing member. These clients may be non- 
clearing members (i.e. clients admitted to trading on the exchange), or clients that 
are no trading participants. In the latter case, the clearing members are at the same 
time trading participants. Transactions on behalf of their clients result from the 
matching of orders or quotes that have been entered by the clearing members into 
the trading system of the exchange.

The clearing agreements between the CCP and the clearing members contain, 
inter alia, rules on:

• The legal relationship between both parties in general
• The provision of margin collateral in the form of securities or cash for own trans-

actions, and customer-related transactions
• Cash clearing and clearing currency
• Required debit instruction for the processing of cash payments and authorisation 

of the CCP (via power of attorney) to provide delivery instructions
• Representations of the clearing member and the CCP, e.g. regarding their 

capacity to enter into the agreement and existence of all required regulatory 
licenses and creditworthiness (no moratorium, opening of insolvency 
proceedings, etc.)

• Governing law and jurisdiction
• Amendments to the agreement that may be made unilaterally by the CCP
• Termination of the agreements

Furthermore, the clearing agreements lay out the rights and obligations of the 
CCP and the clearing members on the specific clearing models offered by the 
CCP, a relevant detail for clearing transactions by clearing member on behalf of 
non- clearing members. We will turn to these clearing models in more detail 
under (b) below.

The clearing agreements bring together the rules, or clearing conditions of the 
CCP that are acknowledged by the clearing members in their signing of the agree-
ments. The clearing conditions contain all the rules for providing the clearing 
services, in particular the following:

• Scope of the clearing services
• Admission of clearing members and termination of the clearing membership by 

the CCP or the clearing member
• Delivery of securities and payment of the purchase price to settle securities trans-

actions executed on the exchange
• Netting procedure
• Provision, valuation and enforcement of margin in the form of securities or cash
• Contributions to the clearing funds
• Procedure in case of failure of a clearing member to deliver securities (buy-in or 

cash settlement)
• Procedure in the event of a default of a clearing member (other than buy-in or 

cash settlement in case of failure to deliver securities) or of the CCP
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• Special provisions for the different clearing models offered by the CCP, in 
particular on the provision of margin, segregation of assets and positions, 
accounts and event of default

• Confidentiality obligations of the CCP
• Governing law and place of jurisdiction
• Unilateral amendments to the clearing conditions made by the CCP

Clearing members pay for the services of the CCP, so the clearing agreements 
also include the CCP’s price list setting out the fees for the different services.

8.2.4.2  Tripartite Clearing Agreements with Clearing Members and Non- 
clearing Members

The CCP, a clearing member and a non-clearing member may enter into a standard 
tripartite clearing agreement to clear securities transactions on behalf of non- 
clearing members, in addition to the clearing agreements between the CCP and 
clearing members. Clearing of transactions of non-clearing members involves 
additional complexity due to the requirement to segregate positions and assets of 
clearing members and non-clearing members. These tripartite clearing agreements 
provide for terms and conditions that apply between:

• The CCP, the clearing member and the non-clearing member
• The CCP and the clearing member, on the one hand, and between the clearing 

member and the non-clearing member, on the other

The tripartite clearing agreements, like bilateral clearing agreements, bring 
together the clearing conditions and the price list of the CCP. Provisions already 
outlined above (a) for bilateral agreements are included.

The tripartite agreements in particular seek to protect non-clearing members in 
the event of a clearing member default. Following high-profile insolvencies, regu-
latory reform and increasing client demand, CCPs have introduced specific clearing 
models. These require the segregation of the clearing members’ positions (transac-
tions) and assets (collateral) from those of their non-clearing members. In the event 
of a clearing member default, the clearing models allow for the transfer of the posi-
tions and assets of a defaulting clearing member’s clients to a solvent clearing 
member. In some instances, this may mean the orderly liquidation of the clients’ 
positions and the return of excess collateral to the clients. In general, two different 
clearing models can be distinguished, the individual client segregation and the 
omnibus client segregation. The actual level of protection depends on the level of 
segregation of positions and assets that clients (non-clearing members) select.

Accordingly, the CCP, a clearing member and a non-clearing member may enter 
into a standard tripartite clearing agreement either under the individual client segre-
gation model or under the omnibus client segregation model.

• In the case of individual client segregation, the CCP is obliged under the agree-
ment to segregate through individual accounts per non-clearing member 
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 positions and assets (i.e. securities transactions and collateral) of the individual 
non-clearing member and of its clearing member. Under this agreement, if the 
clearing member defaults, the non-clearing member can choose to transfer its 
positions and assets to a new clearing member. In cases where the transfer is 
successful, the non-clearing member’s segregated positions and assets will be 
transferred to the new clearing member without the kind of liquidation risk 
inherent in clearing models with no segregation.

• Non-clearing members who choose the omnibus client segregation accept a 
lower level of protection in case their clearing members default. In this model, 
the tripartite clearing agreements do not require segregation per individual non- 
clearing member. Rather, only the positions and assets of all non-clearing mem-
bers together on behalf of which the clearing member clears securities 
transactions are segregated from the positions and assets of the clearing member. 
Therefore, in a clearing member default, non-clearing members are not able to 
decide individually on the transfer of their specific positions and assets to a new 
clearing member. Rather, only a transfer is possible of the positions and assets of 
all the non-clearing members.22

8.2.4.3  Further Agreements

In addition to the clearing agreements mentioned above, further agreements are 
entered into by the CCP, clearing members and non-clearing members. Clearing 
members and non-clearing members must be granted access by the CCP to the tech-
nical clearing system to participate in the clearing of securities transactions. This 
access and the use of the clearing system are based on technical connection agree-
ments executed by the CCP with clearing members and non-clearing members. 
These agreements under the General Terms and Conditions provide for:

• Details of the technical connection, such as access alternatives, interfaces and 
specifications

• Liability of the parties, in particular of the CCP, in case of disruption or default 
of the clearing system

• Unilateral amendments to the agreements made by the CCP
• Confidentiality obligations
• Governing law and place of jurisdiction
• The fees for the technical connection with a price list included into the 

agreement

22 Pursuant to Art. 39 (1) and (2) EMIR, the CCP (a) shall offer to keep separate records and 
accounts enabling each clearing member to distinguish in accounts with the CCP the assets and 
positions of that clearing member from those held for the accounts of its clients (omnibus client 
segregation) and (b) shall offer to keep separate records and accounts enabling each clearing mem-
ber to distinguish in accounts with the CCP the assets and positions held for the account of a client 
from those held for the account of other clients (individual client segregation).
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Regulation and/or the rules of the CCP may provide for committees to be 
established for the purpose of advising and assisting the CCP on certain aspects of 
the clearing procedure. For example, a default management committee may be 
established for the default of a clearing member and the subsequent default 
management process. Participation in this committee is based on standard agree-
ments between the CCP and clearing members. This defines the rules for the partici-
pation of the clearing member’s employees in the default management committee. 
These agreements, most notably, include rules on the confidential treatment of data 
provided during the default management process.

8.3  The Custody and Settlement Layer

We finally turn to the custody of securities and the settlement of securities transac-
tions and consider the roles of the CSD and its customers (Sect. 8.3.1) as well as the 
legal relationships between them (Sect. 8.3.2).

8.3.1  CSDs and Their Customers

The CSD provides custody and settlement services to various groups of customers. 
The CSD handles the holding and administration of securities, in particular, collect-
ing dividends, withholding taxes and accounting of stock dividends and splits. For 
the settlement of securities transactions, the CSD services are relevant for trading 
participants, intermediary banks, clearing members and CCPs with legal relation-
ships established by the CSD.

• Trading participants have to conduct the settlement of securities transactions 
through a CSD recognised by the exchange and through an accounting relation-
ship with a central bank, or other payment bank. This requirement can be met 
either by a direct legal relationship of the trading participant with the CSD or 
through an intermediary bank that maintains accounts, and a corresponding legal 
relationship with the CSD.

• As already set out (Sect. 1.4.2.3), for securities transactions cleared through a 
CCP, the rules of the CCP require clearing members to hold accounts at a CSD 
for the settlement or transactions, and the deposit of collateral.

• Furthermore, if collateral in the form of securities has to be deposited by clearing 
members in an account of the CCP, the CCP requires access to a CSD for the 
collateralisation of securities transactions.

Settlement services provided by the CSD ensure delivery versus payment of the 
securities traded on the exchange, and payment of the purchase price within a pre-
defined period of working days. Thereby, a simultaneous movement of cash and 
securities in opposite directions takes place between the parties to the transactions, 
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i.e. for securities transactions cleared through a CCP between the CCP and its 
clearing members. Settlement is usually due in 2 or 3 working days after conclusion 
of a securities transaction. A physical exchange of cash and products rarely takes 
place anymore, as the securities exchanged are all standardised and dematerialised. 
Therefore, book entries in an accounting system have replaced paper certificates as 
evidence of ownership. CSDs deploy technical settlement systems that provide effi-
cient platforms for the entry and processing of instructions for the settlement pro-
cess. In case of securities held abroad with a foreign CSD, the CSD establishes a 
link and legal relationships, either directly with the foreign CSD or indirectly 
through a correspondent bank. For transactions cleared through a CCP, after netting 
of transactions by the CCP, the settlement is performed by the CSD only of the 
balance of purchases and sales for each security (Fig. 8.4).

8.3.2  Legal Relationships to Customers

The legal relationship between the CSD and its customers—trading participants, 
intermediary banks, CCPs and clearing members—usually results from the custom-
ers’ signing of the CSD’s account-opening forms. This signifies that the customers 
accept the CSD’s General Terms and Conditions.

The General Terms and Conditions set forth the rules governing the provision of 
services and products by the CSD to its customers. Basically, they apply to the 
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provision of all services by the CSD to its customers and to all accounts of the 
customer with the CSD. The main provisions of the General Terms and Conditions 
include:

• The admission and deposit of securities to collective safe custody and their 
withdrawal

• Customers’ general obligations relating to settlement of instructions
• The administration of securities in custody with the CSD (that is, securities 

account statement, disclosure of information, redemption of securities, coupon 
renewal, principal maturities, corporate actions, services relating to general 
meetings, tax-related services)

• The order for transactions of securities, and the transfer of securities held in col-
lective safe custody and in non-collective safe custody

• Collective safe custody of registered shares
• Settlement finality rules23

• Liability regime
• Applicable fees

In addition to the general terms and conditions, special conditions usually prevail 
over the CSD’s General Terms and Conditions in the case of particular services by 
the CSD to its customers.

More specifically, CSDs offer collateral management services as a collateral 
agent for two customers acting, respectively, as collateral receiver and the collateral 
giver. These services may be governed by special conditions, and include collateral 
eligibility check, collateral and exposure valuation, margin calls, substitution and 
reporting.

23 In the settlement of securities transactions, a distinction must be made between (a) the finality of 
instructions to transfer securities and/or cash amounts in a clearing and settlement system in the 
meaning of Directive 98/26/EC of the European Parliament and of the Council of 19 May 1998 on 
settlement finality in payment and securities settlement systems (EC Directive on Settlement 
Finality) and (b) the lawful settlement of securities and/or cash delivery obligations. Finality 
means the legal enforceability and irreversibility of such a transfer instruction, as defined by the 
rules of the CSD, once it has been entered into such a system, provided that there are sufficient 
positions of cash and securities. If the customer who enters a transfer instruction is insolvent, 
“finality” affords the other customers and the processing system itself protection against the 
unwinding risk, that is, the reversal of the cash and securities transactions, which are in the process 
of being settled. From a legal point of view, the settlement of delivery obligations takes place when 
the counterparties to a securities transaction have performed their entire obligations (such as the 
transfer of rights to a security or effecting a cash payment) so that all claims arising from the 
transaction have been satisfied in full and are consequently extinguished.

8 Contractual Relationships Across the Value Chain
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Chapter 9
Financial Market Regulation

Reto Francioni, James H. Freis Jr., and Alexandra Hachmeister

9.1  Setting the Stage

A well-functioning financial system is indispensable for economic growth. To that 
end, the overall objective of the current regulatory reform process is to guarantee, 
globally, financial market stability.1 In this context, one of the most important 
preconditions for stability is a system of working financial market infrastructure 
(FMIs). Every analysis of financial markets must naturally account for its 
infrastructure regulations.

This need came to the fore most clearly after the last financial crisis. The central 
importance of regulatory reform, more than ever before, defined the strategy of 
financial market operators and participants.

The twentieth century saw a multitude of economic shocks connected to market 
crashes, along with cross-border crises as the ripple effects. This begs the following 
question: What turning points in history help explain this phenomena? A good place to 
start is the opening of national financial market to the global stage. This occurred with 
the collapse of the Bretton Woods system2 in the early 1970s in tandem with advances 

1 Financial market stability is a multidimensional construct with the most important factors being 
system stability and investor/customer protection and the core element of guaranteeing fair, safe, 
and sound markets through the elimination of risks for market infrastructure and participants that 
might also affect the internal market and the real economy.
2 A comprehensive analysis regarding the development and impact of the Bretton Woods system 
and its key performers can be found in Benn Steil, 2013: “The Battle of Bretton Woods,” Princeton 
University Press.
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in the electronization of the financial system. The financial globalization resulted in a 
liberalization of international capital flows and access to capital with better opportunity 
for risk diversification. What’s more, the Digital Revolution that facilitated a significant 
improvement in cumulated trading volume, latency, and overall performance raised the 
stakes, adding potential new triggers for future crises. It also included an increased vul-
nerability—in scope, magnitude, and time—to changes in the financial systems in other 
parts of the world with the threat of financial contagion. This was exhibited in the burst-
ing of the US housing bubble in 2007 and the global financial crisis that followed.

The mechanism of those crises (cf. Fig. 9.1) can often be defined by a specific 
pattern. American economist Hyman Minsky in his Financial Instability Hypothesis3 
termed procyclicality of the financial system, and defined it as “mutually reinforcing 
mechanisms between the performance of the financial system and the economy, 
through which the financial system can amplify fluctuations and possibly cause or 
exacerbate instability.”4

Periods of severe financial market distress are usually followed by intensified 
surveillance and regulatory processes. That is accompanied by rather conservative, 
low-risk investment practices resulting in balanced interest rate-loan proportions. 
As the rise of credit and asset prices mirrors market growth, the willingness to take 
more risk rises accordingly. That can happen on the “official” side through deregu-
lation—as in the late 1990s, especially in the USA, with the far-reaching repeal of 
the historical divisions between investment and commercial banking under the 
Depression-era Glass-Steagall legislation. On the participant side, it can happen 
with high-risk products and investment practices. The speculative phase shows the 
introduction of more complicated financial instruments (see financial innova-
tion—securitization, cf. Fig. 9.2) as well as high-speculative investment practices 
to help secure future profits. As risk increases, the financial system usually fails to 
build sufficient capital and liquidity buffers to cover defaults. This brings changes in 
the risk structure of financial market as well as in the risk-return relation. And it is 

3 See [17].
4 FSF/[2], p. 1.

Minsky
Moment –
Burs�ng of 
specula�ve 

bubble

Time

1. Hedge Financing: fulfilment of contractual payment 
obliga�ons via cash flow

2. Specula�ve Financing: only parts of obliga�ons is paid via
cash flow: new debt taking

3. Ponzi Financing: obliga�ons are fulfilled via selling of assets 
or borrowing  

Fig. 9.1 Procyclicality of the financial system (based on [17])
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amplified in the final stage when financial institutions can no longer mitigate 
losses.5

The consequences are unstable financial structures that are increasingly suscep-
tible to economic change combined with a general inability to accurately monitor, 
evaluate, and validate risk. The shock of an eventual bursting of the speculative 
bubble has notable macroeconomic effects and vice versa—i.e., financial (market) 
crises—due to the ever-growing (global) interconnectedness of financial markets 
(over time and over the economic system).

These market interlinkages—cross-sector and cross-border—present significant 
systemic risk to the overall stability of the economic system. The Bank for 
International Settlements (BIS) and FSB define systemic risk as “a risk of disrup-
tion to financial services that is caused by an impairment of all or parts of the 
financial system and has the potential to have serious negative consequences for the 
real economy.”6 Additionally, a market, instrument, or institution is considered sys-
temically important “if its malfunction causes widespread distress, either as a 
direct impact or as a trigger of broad contagion.”7

Take the current financial crisis as an example. World financial assets have grown 
much faster than the average gross domestic product between 1980 and 2007—the 
time of the credit boom.8 At the same time, this was accompanied by continuous 
deregulation that facilitated a change from the classic business model of banks to an 
originate-and-distribute model (shadow banking system9), a model character-
ized by loans that were no longer required to be included in the bank’s balance 
sheets. Loans could instead be pooled into a reference portfolio/asset pool and sold 

5 For an analysis of procyclicality effects leading to the financial crisis of 2009 refer to [10].
6 http://www.bis.org/publ/othp07.pdf: [14], p. 5. What is described here relates also to the change 
in the overall market risk structure that has to be adequately covered by regulation and surveillance 
as well as, on participant’s side, by monitoring and operations.
7 http://www.bis.org/publ/othp07.pdf: [14], p. 5.
8 See [9]: https://hbr.org/2008/09/new-thinking-for-a-new-financial-order.
9 Similar to banks, shadow banks perform term transformations by financing long-term assets with 
short-term loans (breaking the “golden rule” of duration symmetry), outside the banking system 
and without access to central bank liquidity. Basic capital requirements that are valid for banks can 
thus be avoided.

Asset Originator
Issuing Agent 

(Financial Ins�tu�on) Capital Market Investors

• pooling of assets into reference
por�olios

• to raise capital or restructure
debt

• „true sale“: move receivables
off balance sheet -> improve
balance sheet due to profit or
loss booking

• Special Purpose En�ty (SPE)
• Protec�ng receivables from

claims of creditors of originator

Credit Rating Agency

• Higher ra�ng of securi�es
issued by issuing agent due to
„bankrupcy remote“ status

• Reduced costs of funding
compared to tradi�onal forms

Collateral ABS / MBS/ 
CBO

Transfer of credit risk

Virtually immediate fund flows via Issuing Agent 

Fig. 9.2 Securitization process (based on [15])
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(securitization, cf. Fig. 9.2).10 The defective pricing of risk that stemmed from those 
products (especially collateralized debt obligations (CDO), i.e., asset (ABS)- or 
mortgage (MBS)-backed securities as the focus of speculative investment prac-
tices) contributed significantly to the instability of the system.11

CDOs allowed subprime mortgages to be originated and sold to investors world-
wide. At the same time rating agencies, using complex risk models to calculate the 
risks of these synthesized financial products, have wrongly assessed their default 
probabilities as well as their underlying individual mortgages. As these practices 
evolved, even lower rated tranches from various MBS CDOs were repackaged into 
new CDOs with a higher rating. In the subsequent downturn, this ultimately proved 
illusory. The high ratings that resulted fostered international demand and invest-
ment flow into the US housing bubble.

At some point, interest could no longer be paid. The consequence was unex-
pected defaults. A consecutive striving for the liquidation of assets and a wish for 
cash by investors in return added to the downturn of the overall market. Banks, 
unable to compensate for losses due to an insufficient or unsecured capital basis—
the capital base pressured downwards as part of the overall deregulatory trend—
started to withhold short-term credit and to cut loans for the nonfinancial industry.

The market for short-term commercial paper dried up. This had negative effects 
on the economy and the labor market, spilling over beyond those that relied directly 
on this liquid money flow. Due to mutually reinforcing connections between the 
financial market and the economy, the events in the USA triggered losses on inter-
national stock and FX markets. That eventually led to a slowing global economy, 
decreased trading and tightened credit availability. In the aftermath of the US bank-
ing crisis, the recession was worsened in the EU by a Sovereign Debt Crisis. 
European States, unable to pay off interests, were forced to increase debt to fund 
bank bailouts and countercyclical fiscal measures.

Figure 9.3 depicts a schematic overview of this evolution of financial markets 
regulation in Europe. Shortly before the crisis, MiFID I and the “Financial Services 
Action Plan” started the harmonization process of the European financial markets 
landscape. Yet the focus was on self-regulation conducted by each financial institu-
tion individually rather than on centralized regulation by international supervisory 
bodies. Then, as a reaction to the events that led up to the global financial crisis, the 
G20 states at the 2009 Pittsburgh Summit committed to a thorough reformation of 
surveillance structures and regulatory processes to help reinstate a sustainable sta-
bility of financial market infrastructures. They called this the new order of the finan-
cial industry.12

10 Descriptive illustration of the securitization process provided by the International Monetary 
Fund in Jobst, 2008: http://www.imf.org/external/pubs/ft/fandd/2008/09/pdf/basics.pdf.
11 Financial innovation, however, is not by itself an impairing factor for financial markets—on the 
contrary. The problem lies—as usual—in the specific construction, use, and rating of those instru-
ments. For a detailed analysis of and outlook on the securitization market see [3].
12 The term “new (financial) order” was coined in 2003 by Yale Professor and Nobel Laureate 
Robert J. Shiller: “The New Financial Order proposes a radically new risk management infrastruc-
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And so the concept of self-regulation was discarded and replaced by G20 prin-
ciples for financial market regulation. As a result, the USA developed the Dodd 
Frank Wall Street Reform Act and the EU introduced maximum harmonization 
rules for trading venues and FMIs, namely EMIR, MiFID II, and CRD-IV. These 
structural reforms globally redesigned financial markets and impacted the market 
operating business today.

9.2  Global Financial Market Supervisory Structure 
and Regulatory Processes

At its core, the global financial market infrastructure can be considered an outcome 
of institutional interplay and personal relationships rather than as an isolated devel-
opment that has followed political enforcement.13 The first wave of modern—that is 
to say, global—financial market regulation started post-World War II with the 
Bretton Woods system of international exchange rate standards. Bretton Woods saw 
the establishment of the International Monetary Fund (IMF), the World Bank 
(WB), and the World Trade Organization (WTO)—international organizations 
that continue to influence and shape financial markets worldwide.

ture to help secure the wealth of nations: to preserve the billions of minor—and not so minor—eco-
nomic gains that sustain people around the world” ([18], p. IX).
13 Blair et al., 2012, p. 473. [6], p. 2.
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5 Citation: “Financial Crisis: Do We Need More Regulation?” (Charlie McCreevy, Gresham College, 10 Sept 2009)
6 EMIR: European Market Infrastructure Regulation 7 MiFID Review: Review of the Markets in Financial Instruments Directive 
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However, with the increasing internationalization of capital mobility, and following 
the interconnectedness of financial markets, the Bretton Woods system, as outlined ear-
lier in this chapter, basically lost its scope of responsibility. Therefore, its raison d’être 
was ultimately extinguished. What was defined by treaties before was now increasingly 
defined by the market itself where fixed exchange rates were no longer required14: 
“National authorities responsible for monetary and financial politics, such as central 
banks and regulatory authorities assumed a more important role. Their action shaped 
the evolution of an increasingly integrated international financial system.”

The reestablishment of a global system of supervision and regulation in the wake 
of the recent financial crisis enhanced this process of financial market integration. 
Supervision today presents itself as a cascade, starting at the international level and 
building a thorough net that passes through to each individual jurisdiction (cf. 
Fig. 9.4).15

As a result of the Pittsburgh summit, the G20 agreed on, and committed them-
selves to, among others, the principles for financial market infrastructure.16 Those 
principles were tied to the idea that nearly every market-specific regulation is linked 
to a global minimum standard seeking to ensure a common basis for financial mar-
ket regulation worldwide: “In general, these standards are expressed as broad prin-
ciples in recognition of FMIs’ differing organisations, functions, and designs, and 
the different ways to achieve a particular result. In some cases, the principles also 
incorporate a specific minimum requirement (such as in the credit, liquidity, and 
general business risk principles) to ensure a common base level of risk management 
across FMIs and countries.”17

Because of those developments, nothing has had such a profound influence on 
the business strategies of financial service providers and market participants as 
global regulation and supervision. The former describes the monitoring of the 
behavior of financial market participants and the enforcement of legislation; the lat-
ter is defined as the process of rulemaking and legislation underlying the supervi-
sory framework (Fig. 9.4).

9.2.1  Global Supervisory Structure

The Financial Stability Forum (FSF) was founded in 1999 on the initiative of the 
then Bundesbank Chief, Hans Tietmeyer, in response to the shortcomings in regula-
tion and oversight. In particular, this became apparent in cross-border cooperation 
in the supervision of increasingly international financial institutions and markets 

14 Blair et al., [13], p. 475.
15 The whole G20 Pittsburgh Leader’s Summit is available at [11]: http: 
//www.bundesregierung.de/Content/DE/StatischeSeiten/Breg/G8G20/Anlagen/G20-erklaerung-
pittsburgh-2009-en.pdf?__blob=publicationFile&v=2.
16 The list of principles is available online: http://www.bis.org/cpmi/publ/d101a.pdf.
17 See [5], p. 5.
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following the Asian financial crisis. As the financial crisis of 2007–2009 once again 
revealed massive shortcomings in regulation, the FSF would later expand in influ-
ence and importance through the G20. In 2009, it was renamed as the Financial 
Stability Board (FSB), and had its mandate broadened to include all G20 jurisdic-
tions. Today, it functions as the central organization that oversees the implementation 
of G20 principles in all member states through their member institutions and orga-
nizations. In this function, it is supported by International Standard-Setting Bodies 
(SSBs) that develop and issue concrete regulatory reforms and respective best prac-
tice advice according to the G20 agenda.

9.2.1.1  The Group of 20 (G20)

The G20 defines itself as the global forum for international economic issues, com-
prising the heads of state of the world’s leading developed and emerging economies, 
as well as the European Union. According to its website, in 2014 the G20 repre-
sented more than two-thirds of the world’s population, over 80 % of the interna-
tional economic power, and approximately 75 % of the overall global trade.

The G20 Process

G20 crafts Board Agenda

FSB coordinates G20 agenda among its 
member organisations and agencies  

International standard-setting bodies 
issue global rules and best practices

National financial 
authorities 

implement and 
enforce rules 

Supra-national 
financial 

authorities 
implement and 
enforce rules 

CFTC

BaFin

ESMA

European 
Commission

IOSCO

IASB

Basel 
Committee

IAIS

SEC

Hong Kong 
SFC

China Banking 
Regulatory 

Commission

ECB
EBA

Fig. 9.4 G20 Supervisory Cascade (based on the Atlantic Council of the United States [1]), p. 12 
(please refer to abbreviation list for details))
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The G20, founded in 1999, has now evolved to become the leading body in the 
world in setting international principles for financial markets regulation. The orga-
nization (among others) is dedicated to economic growth, financial supervision, and 
international market regulation The financial markets issues were originally 
addressed at more of a technical level through meetings of finance ministers and 
central bank governors.

But it has since increasingly assumed more political prominence. In response to 
the global financial crisis, leader’s summits have been hosted at least once a year 
since 2008 with an annually rotating presidency to develop the G20 agenda and to 
oversee its implementation within respective member states.18

According to its official G20 Pittsburgh Summit statement,19 leaders agreed:

• To launch a framework that lays out the policies and the way we act together to 
generate strong, sustainable and balanced global growth.

• To make sure our regulatory system for banks and other financial firms reins in 
the excesses that led to the crisis.

• To reform the global architecture to meet the needs of the twenty-first century.

9.2.1.2  The Financial Stability Board

The Financial Stability Board (FSB) coordinates national authorities responsi-
ble for financial stability, international financial institutions and SSBs, sector-
specific international groups of regulators and supervisors, and committees of 
central bank experts. The FSB’s objective is to identify systemic risk on a timely 
basis and to develop policies based on the G20 agenda that supports risk con-
tainment and prevention. The FSB’s work is aimed at ensuring the development 
of efficient financial policies with coherent national implementation. The 
upshot is a level playing field of international market regulation across sectors 
and jurisdictions.

The FSB plenary is the sole decision making body of the FSB, consisting of central 
bank governors, heads of the main supervisory/regulatory agencies, and deputy finance 
ministers as well as the chairs of the main SSBs and other international and European 
institutions. On the working level, it is supported by a steering committee as well as 
three standing committees for support in the specification of legislations. These three 
standing committees are for assessment of vulnerabilities, supervisory and regulatory 
cooperation, and standards implementation. Nonetheless, the FSB has no legislative 
power, so its decisions are not binding. Members are required to commit themselves to 
adopting international standards and to implementing them into national legislation.20

18 www.g20.org.
19 The whole G20 Pittsburgh Leader’s Summit is available at Available online: http://www.bundes-
regierung.de/Content/DE/StatischeSeiten/Breg/G8G20/Anlagen/G20-erklaerung-pittsburgh-
2009-en.pdf?__blob=publicationFile&v=2.
20 Further information available at http://www.financialstabilityboard.org/.
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9.2.1.3  International Standard Setting Bodies21

The oldest group of national financial regulatory and supervisory authorities is the 
Basel Committee on Banking Supervision (BCBS), established in 1974 by the 
governors of the G-10 central banks22 in the wake of the failure of Herstatt Bank of 
Cologne, Germany; the failure had systemic repercussions. The national regulatory 
and supervisory authorities for the securities and the insurance sectors subsequently 
established the International Organization of Securities Commissions (IOSCO) 
and the International Association of Insurance Supervisors (IAIS), respectively, 
albeit in each of these cases with a view towards universal, global membership.

• The BCBS provides a forum for regular co-operation among member countries 
on banking supervisory matters. The objective is to enhance understanding of 
key supervisory issues and to improve the quality of banking supervision world-
wide. BCBS’ first major document in 1975 was the Basel Concordat, since 
renamed Principles for the Supervision of Banks’ Foreign Establishments. This 
document provides guidance on the sharing of supervisory responsibilities 
among home and host country supervisors. BCBS has since become most broadly 
known for having established rules concerning minimum capital requirements 
for internationally active banks. First agreed in 1988, it is now adopted globally 
in its third iteration as Basel III. A fourth round is under development. In more 
recent years, the focus of the SSBs has shifted away from developing new stan-
dards, and more towards deepening and ensuring consistent implementation (in 
particular through aspects of peer reviews). Under this arrangement, experts 
from multiple jurisdictions review the status of implementation in the individual 
member states. This is exemplified by the BCBS’ establishment of the  Regulatory 
Consistency Assessment Programme (RCAP) in 2012 to facilitate the consis-
tent implementation of the G20 agenda in banking regulation, primarily with 
respect to capital and liquidity requirements under Basel III. The RCAP sub-
sumes two steps:

 – Monitoring of implementation
 – Assessing the consistency among member jurisdictions to secure that mini-

mum standards are met, possible regulatory gaps identified, and banking insti-
tutions are performed accordingly23

21 For a more detailed review of the history of the development of the international financial stan-
dard setting bodies, see Mario Giovanoli, “A New Architecture for the Global Financial Market: 
Legal Aspects of International Financial Standard Setting,” in Mario Giovanoli, ed., International 
Monetary Law: Issues for the New Millennium (Oxford University Press: Oxford, 2000).
22 The G-10 central banks were for decades the institutions which governed the Bank for 
International Settlements (BIS) in Basel, Switzerland, which hosts the secretariats of a number of 
the international standard setters including the FSB, BCBS, and IAIS. The G-10 consisted of 
Belgium, Canada, France, Germany, Italy, Japan, the Netherlands, Sweden, the USA, and the UK; 
Switzerland was later added as its 11th member. The G-10 groupings have more recently evolved 
largely to reflect broader G-20 participation.
23 http://www.bis.org/bcbs/.
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• IOSCO is the international policy forum for national regulators of securities and 
futures markets. This forum develops and promotes standards of securities regu-
lation to maintain efficient and sound markets, and to establish standards for 
effective supervision of the international securities market.

• IOSCO, like the BCBS, established an assessment committee to oversee the 
implementation of IOSCO principles and standards within member jurisdictions. 
The AC conducts country reviews based on members’ self-assessment to evalu-
ate the overall status of implementation and provide guidance, thematic reviews 
to identify possible regulatory gaps in standards and principles regarding specific 
topics, and general maintenance work on principles and methodologies (in terms 
of understanding and timeliness of data).24

• IAIS represents insurance regulators and supervisors across borders and jurisdic-
tions. IAIS’ mission is to promote an effective and globally consistent regulation 
and supervision of the insurance industry in order to develop and maintain fair, 
safe, and stable insurance markets for the benefit and protection of policyholders, 
and to contribute to global financial stability.25

In 1996, BCBS, IOSCO, and IAIS began to coordinate their work across the 
three sectors through a so-called Joint Forum. In so doing, they paid special atten-
tion to international financial conglomerates that had activity crossing both sectoral 
and jurisdictional lines. According to its mandate:“[t]he objective of the Joint Forum 
is to support banking, insurance and securities supervisors in meeting their regula-
tory and supervisory objectives and, more broadly, to contribute to the international 
regulatory agenda in particular where risks exist across or in gaps between the 
three supervised sectors.”26 The coordination is evidenced in the similar approach to 
the development and promulgation of “Core Principles” for the supervision of the 
respective banking, securities, and insurance sectors.

Two expert groups are represented in the FSB: the Committee on the Global Financial 
System, a central bank group monitoring financial stability issues (but not itself a stan-
dard setter), and the Committee on Payments and Market Infrastructures (CPMI).

• CPMI, formerly known as the Committee on Payment and Settlement Systems 
(CPSS), promotes the safety and efficiency of payment, clearing, settlement, and 
related arrangements. In this way, it supports financial stability within the global 
economy. CPSS also monitors and analyses developments in these arrangements, 
both within and across jurisdictions, serving as a forum for central bank coopera-
tion in related oversight, policy, and operational matters, including the provision 
of central bank services.27 One of the most important regulatory frameworks for 
exchange organizations was published by CPSS-IOSCO in 2012: The Principles 
for Financial Market Infrastructures.28

24 http://www.iosco.org/about/?subsection=display_committee&cmtid=19.
25 http://www.iaisweb.org/index.cfm?event=showHomePage&persistId=50D32488155D896B005
D848D69E17DBA.
26 http://www.bis.org/bcbs/jfmandate.html.
27 http://www.bis.org/cpmi/index.htm.
28 Available online: http://www.bis.org/cpmi/publ/d101a.pdf.
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The other organizational members of the FSB are the IMF, the WB, the 
Organisation for Economic Cooperation and Development (OECD), and the 
Financial Action Task Force (FATF). The FATF is the standard setter for the “market 
integrity” principles—the FATF Recommendations: International Standards on the 
Combating of Money Laundering and the Financing of Terrorism and Proliferation. 
Those issues have become a significant part of the financial regulatory agenda in the 
twenty-first century, as is clear with their inclusion as part of the G20 agendas. The 
G20 has long taken this crucial position: Within a jurisdiction’s national framework, 
strong prudential financial standards are mutually reinforcing and strongly corre-
lated with efforts to strengthen the integrity of financial markets’ by combating 
money laundering, terrorist financing, corruption, and tax evasion.29

29 See James H. Freis, Jr., “The G-20 Emphasis on Promoting Integrity in Financial Markets,” in 
Mario Giovanoli and Diego Devos, eds., International Monetary and Financial Law: The Global 
Crisis (Oxford University Press: Oxford, 2010).

FSB Key Standards for Sound Financial Systems
Financial Regulation and Supervision

IAIS, Insurance Core Principles, Standards, Guidance and Assessment 
Methodology (2013)

BCBS, Core Principles for Effective Banking Supervision (2012)
IOSCO, Objectives and Principles of Securities Regulation (2010)

Institutional and Market Infrastructure
IOSCO, Principles for Financial Benchmarks (2013)
CPMI/IOSCO, Principles for Financial Market Infrastructures (2012)
FATF, FATF Recommendations on Combating Money Laundering and the 

Financing of Terrorism & Proliferation (2012)
WB, Insolvency and Creditor Rights Standard (2011)
OECD, Principles of Corporate Governance (2004)
International Accounting Standards Board (IASB), International Financial 

Reporting Standards (2002)
International Association of Deposit Insurers (IADI), IADI Core Principles 

for Effective Deposit Insurance Systems (2014)
International Auditing and Assurance Standards Board (IAASB), 

International Standards on Auditing (2014)
Macroeconomic Policy and Data Transparency

IMF, Code of Good Practices on Fiscal Transparency (2007)
IMF, Code of Good Practices on Transparency in Monetary and Financial 

Policies (2000)
IMF, General Data Dissemination System (1997)
IMF, Special Data Dissemination Standard (1996)
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The FSB framework provides the foundation for a consistent approach at the 
international level to financial supervision. The FSB has compiled international 
financial standards and designated a number of key standards, including some men-
tioned above, that deserve priority implementation.30 Standards and principles are 
either converted into national or European law, or have distinct influence on the 
respective processes within jurisdictions.

9.2.1.4  European System of Financial Supervision

The European Commission appointed Jacques de Larosière in 2009 to form a high- 
level expert group and establish a plan to “repair” the European system of regula-
tion and supervision. The de Larosière report, with echoes of the G20/SSB process, 
proposed an approach that focused on the establishment of a European System of 
Financial Supervision (ESFS).31 In 2010, after ratification by the European 
Commission and Parliament, the system consisting of two individual supervisory 
authorities—a macro-prudential and a micro-prudential stream—was inaugurated 
(Fig. 9.5).32 The ESFS aims in general at harmonizing the EU’s supervision of 
financial markets via a standardized implementation mechanism of European 
Community Law. The Larosière report covers three different sectors of financial 
market regulation and supervision:

 1. Regulation of instruments, services, and risk management in accordance with 
the G20 agenda (e.g., OTC derivative regulation, Basel III).

 2. Supervisory and regulatory infrastructure in general: Establishing a harmonized 
single market (p. 27) with a consistent set of rules (p. 29)—“Single Rulebook”—
and a minimum set of supervisory standards (p. 39) to establish a level playing 
field among EU member states.

 3. European Supervisory Authorities (ESAs):

 (a) Strengthened role of the European Central Bank (ECB) regarding macro- 
prudential supervision (p. 42) in cooperation with the European Systemic 
Risk Board (ESRB, p. 46)

 (b) Establishment of new ESAs to manage micro-prudential supervision by 
defining common supervisory practices, developing technical standards, and 
coordinating a College of Supervisors in the EU (p. 48ff.)

 (c) Strengthened role of Competent Supervisory Authorities in the member 
states, where the supervision of domestic institutions remains (p. 52)

30 See http://www.financialstabilityboard.org/what-we-do/about-the-compendium-of-standards/
key_standards/.
31 The complete report online: http://ec.europa.eu/internal_market/finances/docs/de_larosiere_ 
report_en.pdf.
32 De Larosière (2009:): 38: 46–48.
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Macro-prudential supervision33 is provided by the ESRB, responsible for the 
monitoring of the macroeconomic environment to identify, assess, and prevent sys-
temic risks34 to financial stability. 35 In doing so, it cooperates closely with the ESAs 
as well as with respective international organizations, namely the IMF and FSB.

Micro-prudential supervision36 is the specific supervision of financial institu-
tions and individual markets by the ESAs in close cooperation with national author-
ities, each in charge of regular, ongoing supervisory practices. Three supranational 
organizations oversee micro-prudential supervision within the EU37:

• European Banking Authority (EBA)38: Guarantees an effective and consistent 
regulation and supervision of the European banking sector as well as the orderly 
functioning of the financial market.

33 https://www.esrb.europa.eu/home/html/index.en.html, De Larosière, 2009: 46. Larosière (2009): 
46.
34 Systemic risk as defined by European law is the “risk of disruption in the financial system with 
the potential to have serious negative consequences for the internal market and the real economy” 
(Article 2(c) of Regulation (EU) No 1092/2010).
35 ESRB Regulation : https://www.esrb.europa.eu/shared/pdf/ESRB-en.pdf?5020438634e48ca007
6187a2a62e9344.
36 De Larosière (2009): 48ff.
37 http://www.eba.europa.eu/, https://eiopa.europa.eu/, http://www.esma.europa.eu/de.
38 http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32010R1093&from=EN 
REGULATION (EU) No 1093/2010.

European System of Financial Supervision (ESFS)
Goal: Harmonized financial supervision in the EU via proper application of EU regulations to maintain financial stability, orderly functioning of the 

financial system and customer protection

Macro-Prudential Supervision
Monitor macro-economic developments to identify, 

assess and prevent systemic risks to financial stability 
(Regulation (EU) No 1092/2010)   

Micro-Prudential Supervision
Conduct general supervision of institutions and 

markets in close cooperation with national authorities, 
where regular ongoing supervision remains

Joint Committee of European Supervisory Authorities 
(ESAs)

European Systemic Risk Board (ESRB):
ECB: provide analytical, statistical, logistical and 

administrative (Council Regulation (EU) No 1096/2010)

European 
Banking 

Authority (EBA)

European 
Insurance and 
Occupational 

Pensions 
Authority 
(EIOPA)

European 
Securities and 

Markets 
Authority 
(ESMA)

Macro-prudential 
information as well as 
risk warnings and 
recommendations

Micro-prudential 
information

Warnings and 
recommendations to 
national governments

National Supervisory Authorities (examples):

Germany: Bundesanstalt für 
Finanzdienstleistungsaufsicht , Bundesbank
UK: Bank of England, Financial Services Authority, The 
Pensions Regulator
France: Banque de France, Autorité de contrôle 
prudentiel, Autorité des marchés financiers

Fig. 9.5 European System of Financial Supervision ([16], p. 57)
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• European Insurance and Occupational Pensions Authority (EIOPA)39: 
Overseeing system stability and participant protection within the insurance and 
pensions market. In addition, it oversees the identification of market trends in 
order to address potential risk factors across sections and borders on a timely 
basis.

• European Securities and Markets Authority (ESMA)40: Responsible for 
securing the stability of the EU financial system. Fosters the integrity of the 
European securities markets as well as investor protection and convergence of 
supervisory structures between market regulators and the financial sector.

The ESAs, in close cooperation within a Joint Forum, monitor the transfer of 
European and international regulations into binding national laws in recommenda-
tions to national competent authorities of all EU member states. According to their 
statutes, their main objectives under consideration of consumer protection and com-
mon welfare are:

• Securing the safety, stability, and efficiency of the financial system
• Strengthening the European Single Market
• Providing for integral, transparent, and functioning financial markets

ESAs, with similarities to international standard setting bodies (SSBs), develop 
the technical standards required for a consistent implementation of European rules 
and regulations. The goal is to establish a common rulebook for all European mem-
ber states to prevent regulatory arbitrage and fragmentation. These standards, cate-
gorized as implementing technical standards and regulatory technical standards, are 
subject to adoption (as decision or regulation) by the European Commission, 
Parliament, and Council. The former are amendments to “nonessential elements of 
the legislative act”; and the latter are specification “where uniform conditions for 
implementing legally binding Union acts are needed.”41

The most important supervisory authority for exchange organizations within the 
EU is ESMA. ESMA’s main responsibility is to guarantee investor protection and 
the stability and orderly functioning of financial markets. This is achieved by devel-
oping a single rulebook for financial markets and its consistent application through-
out the EU. The latter is achieved either by guaranteeing supervisory convergence 
or by direct supervision of credit agencies and trade repositories. EMA’s Board of 
Supervisors (which consists of representatives of all 28 member states, as well as 
third country observers and representatives of other European organizations) com-
municates all working products and developed regulatory decisions to the European 
Commission. Those decisions are usually provided by standing committees in sup-
port of several working groups of economic advisors, end consumers, and market 
participants.

39 http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32010R1094&from=EN 
REGULATION (EU) No 1094/2010.
40 http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32010R1095&from=EN 
REGULATION (EU) No 1095/2010.
41 See [19], 395, based on Art 290f. TFEU.
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9.2.1.5  US System of Financial Supervision

The US system of financial supervision remains fragmented (Fig. 9.6). 
Notwithstanding the level of integration of the US capital markets in comparison 
with the EU capital markets, that is evident across the financial industry sectors of 
banking, securities and futures, and insurance, as well as at the jurisdictional level 
between federal (national) regulators, and those within each of the 50 states for each 
subsector. Indeed, many financial sector actors are supervised by two or more 
authorities. The most recent proposal to significantly streamline the financial super-
visory framework was started by the US Department of the Treasury, just before the 
onset of the Global Financial Crisis, and it was finally presented in March 2008.42 
Some of the proposed ideas were later part of the Dodd-Frank Act, adopted by the 
next administration in an election year turnover.

Most important, these included greater coordination among regulators through 
the Financial Stability Oversight Council (FSOC), and the extension of regulatory 
oversight to additional entities. These included systemically significant payment 
and settlement institutions and mortgage originators. The medium and longer term 

42 The Department of the Treasury Blueprint for a Modernized Financial Regulatory Structure 
(March 2008), available at http://www.treasury.gov/press-center/press-releases/Documents/
Blueprint.pdf.

Fig. 9.6 Fragmentation and complexity of the US regulatory structure (source: JPMorgan Chase 
via The Dodd-Frank Act: Too big to fail. The Economist, February 15, 2012: http://www.econo-
mist.com/node/21547784)
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recommendations, however, have not been implemented to consolidate the overall 
number of US supervisors under a strengthened federal approach.43

The US financial regulatory structure remains significantly fragmented, particu-
larly in the area of traditional deposit-taking activities of banks. There are multiple 
licensing and prudential supervisory authorities at both the federal level, and in each 
of the 50 states.44 Banks may receive either a national license or a state license, and 
they are subject under each type of licence both the supervision of that state licens-
ing authority, as well as to one of the two federal supervisory authorities, either the 
central bank or the deposit insurer.

Notwithstanding this, the substantive prudential rules applied have increasingly 
been harmonized, both in legislation and in their practical implementation. That has 
occurred through coordinating bodies that develop common supervisory and exami-
nation policies. In particular, the Federal Financial Institutions Examinations 
Council (FFIEC), established in 1979, promotes uniformity in the supervision of 
banking institutions.45 Banking regulation in the USA has traditionally focused on 
prudence, with the applicable regulator overseeing banking risks to ensure that there 
are no disruptions to the credit cycle.46

Securities regulation, on the other hand, is typically focused on disclosure and 
mitigating conflicts of interest, fraud, and market manipulation. Banking regulation 
focuses on and oversees the capital and capital requirements of institutions. 
Securities regulation is written to ensure that market participants are provided with 
sufficient information to assess risks and make informed decisions.47

There are state regulators in the securities sector, but their responsibilities are 
more limited to smaller, more localized activities. The majority of securities mar-
kets activity falls under the Federal securities laws and the jurisdiction of the Federal 
Securities and Exchange Commission (SEC). Most notably, the futures industry in 
the USA, which had its origins in the agricultural sector, retains a distinct federal 
regulator, the Commodity Futures Trading Commission (CFTC). The powers of the 
CFTC were significantly enhanced through the Dodd-Frank Act.

43 See id. at 14 (proposing consolidation by objective, resulting in three regulators responsible for 
market stability, prudential regulation, and business conduct, respectively).
44 The majority of the 50 states themselves maintain regulators divided by the various sectors, 
although a minority have more recently introduced consolidated regulators within a state’s juris-
diction. One prominent example is the Ney York State Department of Financial Services, which 
was created in 2011 by combining the state’s previously independent banking and insurance super-
visors. See www.dfs.ny.gov.
45 The FFIEC recommends uniform principles, standards, and report forms for the federal examina-
tions of financial institutions by the Federal Reserve Board, Federal Deposit Insurance Corporation, 
National Credit Union Administration and Office of the Comptroller of the Currency, and in rele-
vant areas by the Consumer Financial Protection Bureau. See https://www.ffiec.gov/about.htm. 
See also the Conference of State Bank Supervisors, www.csbs.org.
46 Congressional Research Service, Who Regulates Who and How? An Overview of the 
U.S. Financial Regulatory Policy, January 2015, Summary.
47 Ibid. Summary.
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The SEC has a clear and proven track record of enforcement actions to implement 
its mission of investor protection in addition to broader market oversight. The 
CFTC’s traditional role has been much more like the EU’s concept of investor pro-
tection, including in the MiFID legislation discussed below. In other words, the 
CFTC is focused on promoting the proper functioning of the markets.48

Regulation of the insurance industry is a matter of state competence, with a lim-
ited federal coordinating office established under the Dodd-Frank Act. Mortgage 
originators and money transmitters (as well as other financial service providers) are 
primarily regulated at the state level. The Federal Housing Finance Agency (FHFA) 
provides supervision over the US secondary mortgage market. The FHFA works to 
ensure that the housing government sponsored enterprises of Fannie Mae, Freddie 
Mac, and the Federal Home Loan Bank System provide liquidity and investment in 
the housing market in a safe and efficient manner.49 The Consumer Financial 
Protection Bureau (CFPB) that was created by the Dodd-Frank Act, seeks to protect 
the American consumer, supervising certain retail banking and consumer products 
and services. It also enforces federal consumer financial laws.50 Federal regulation 
for anti-money laundering and counter-terrorist financing is applied by the US 
Treasury Department’s Financial Crimes Enforcement Network (FinCEN) for a 
broad range of federal and state-licensed financial services providers. All of the 
above-mentioned categories of regulated entities are included.51

The following are the major federal authorities in the US financial regulatory 
system (Fig. 9.7):

Federal Reserve System: Established in 1913 to provide stability to banks and 
trusts, the Federal Reserve System has three components: the Board of Governors 
of the Federal Reserve System, the Open Market Committee, and regional Federal 
Reserve Banks.52 The Fed’s Division of Banking Supervision and Regulation is 
responsible for the oversight of US bank holding companies, foreign banking orga-
nizations operating in the USA, state-chartered member banks of the Federal 
Reserve System, and any firm designated by the FSOC as systemically significant.

The Federal Reserve Board (FRB), which as of this writing is chaired by Janet 
Yellen, oversees the Federal Reserve Banks while setting national monetary policy 
and supervising the US banking system.

The Federal Open Market Committee (FOMC) is the Federal Reserve’s pri-
mary policy-making body. The FOMC specifies the short-term objectives of 
open market operations, influencing the total money supply and credit available 
in the economy.53

48 See James H. Freis Jr., An Outsider’s Look into the Regulation of Insider Trading in Germany: 
A Guide toSecurities, Banking, and Market Reform in Finanzplatz Deutschland, 19 B.C. Int’l & 
Comp. L. Rev. 1, 77–79 (1996), http://lawdigitalcommons.bc.edu/iclr/vol19/iss1/2.
49 See www.fhfa.gov.
50 http://www.consumerfinance.gov/the-bureau/.
51 See www.fincen.gov.
52 Ibid. 23.
53 http://www.federalreserve.gov/pubs/frseries/frseri2.htm.
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The 12 Federal Reserve Banks, located in Boston, New York, Philadelphia, 
Cleveland, Richmond, Atlanta, Chicago, St. Louis, Minneapolis, Kansas City, 
Dallas, and San Francisco are each responsible for the member banks located in 
their districts. These banks act as intermediaries between the member banks and the 
US federal banking system, both in supporting the payments system and in conduct-
ing supervisory functions delegated from the FRB.

Department of the Treasury: The Treasury Department is the executive depart-
ment of the government responsible for promoting economic prosperity and ensur-
ing the financial security of the U.S. The functions of the Treasury include, but are 
not limited to, managing federal finances; collecting taxes, duties and monies paid 
to and due to the USA and paying all bills of the USA; managing government 
accounts and the public debt; supervising national banks and thrift institutions; and 
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advising on domestic and international financial, monetary, economic, trade, and 
tax policy.54

Office of the Comptroller of the Currency (OCC): The OCC is an independent 
bureau of the Department of the Treasury that licenses, regulates, and supervises 
national banks and federally chartered thrift institutions. Most major US banks are 
currently under an OCC national charter rather than a state charter.55

Federal Deposit Insurance Corporation (FDIC): The FDIC regulates federally 
insured depository institutions, including state banks and thrifts that are not mem-
bers of the Federal Reserve System. The FDIC was created to offer small depositors 
the comfort of a “guarantee,” so that if their bank failed, the depositor would not 
lose the full amount of their deposits.56 Dodd-Frank expanded the FDIC’s role in the 
liquidation of non-bank entities with systemic significance.

The National Credit Union Administration (NCUA): The NCUA oversees federally 
chartered or insured credit unions. 57 The NCUA, with the full backing of the US 
Government, operates and manages the National Credit Union Share Insurance Fund 
(NCUSIF), an entity analogous to the deposit insurance for banks overseen by the FDIC.58

Securities and Exchange Commission (SEC): The enactment of the Securities 
Exchange Act of 1934 created the SEC as a government agency to restore confi-
dence in the US markets after the Great Depression. As detailed in its mission state-
ment, the SEC was created “to protect investors, maintain fair, orderly, and efficient 
markets, and facilitate capital formation.”59 The SEC oversees the US securities 
markets, regulating a wide array of entities including securities exchanges, brokers 
and dealers, clearing agencies, mutual funds, investment advisors (including entities 
commonly known as hedge funds with over $150 million in assets), security-based 
swap dealers (SBSD), major security-based swap participants (MSBSP), and 
security- based swap execution facilities (SB SEF). The SEC also oversees corpora-
tions that are selling securities to the public.

Commodity Futures Trading Commission (CFTC): The CFTC was formed in 1974 
to provide a regulatory framework for the derivatives market. The derivatives market 
has increasingly been becoming more complex. The CFTC regulates futures exchanges, 
brokers, commodity pool operators, commodity trading advisor, as well as swap deal-
ers (SD), major swap participants (MSP), and swap execution facilities (SEF). The 
objective of the CFTC is to “foster open, transparent, competitive, and financially 
sound markets, to avoid systemic risk, and to protect the market users and their funds, 
consumers, and the public from fraud, manipulation, and abusive practices related to 
derivatives and other products that are subject to the Commodity Exchange Act.”60

54 http://www.treasury.gov/about/role-of-treasury/Pages/default.aspx.
55 http://www.occ.gov/about/what-we-do/mission/index-about.html.
56 Congressional Research Service, Who Regulates Who and How? An Overview of the 
U.S. Financial Regulatory Policy, January 2015, 21–22.
57 Ibid, 23.
58 http://www.ncua.gov/about/Pages/default.aspx.
59 http://www.sec.gov/about/whatwedo.shtml.
60 .http://www.cftc.gov/About/MissionResponsibilities/index.htm.
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Financial Stability Oversight Council (FSOC): The FSOC (which we describe in 
more detail later in the chapter) is tasked by the Dodd-Frank Act with monitoring 
the financial stability of the US financial system by identifying and responding to 
risks and by promoting market discipline.61 The FSOC has the ability to designate 
financial institutions as being “systematically important.” When so designated, 
these entities are subject to a greater degree of scrutiny and oversight. The Financial 
Stability Oversight Council has ten voting members and five non-voting members:

The nonvoting members are representatives from the Office of Financial Research 
(OFR) as well as the Federal Insurance Office, a state insurance commissioner, a 
state bank supervisor, and a state securities commissioner.

9.2.2  Global Regulatory Processes

The term financial market regulation describes the legislative processes underlying 
the previously outlined supervisory processes. In the wake of the systemic weak-
nesses revealed through the financial crisis a reformation of the regulatory environ-
ment of financial markets was started in 2008. The establishment of a new order 
within the system (new normal) was the objective. The shortcomings included gaps 
in regulation and supervision, ineffective risk management, the lack of transpar-
ency, and problematic behavior, products, services, and strategies of some market 
participants.

In summary, the reform of financial market regulation focuses on four integral 
points:

• Safety: Specific definition of responsibilities especially regarding risk 
management

• Integrity: Prevention of unnecessary risk potentials for organizational and 
systemic integrity

• Efficiency and transparency: achieved by simplified market and product struc-
tures as well as by extensive reporting and trading obligations, and a consistent 
burden-sharing and protection of taxpayer’s money

The G20, which is based on these objectives, developed its first agenda for the 
reform of global financial markets in 2009. Its key points include a higher capital 
basis for financial institutions; reforming the OTC market and enhancing the super-
vision of systemically important financial organizations. The revised 2014 agenda 
focuses on strengthening the overall stability of financial institutions, the ending of 
too-big-to-fail62 policy, managing the shadow banking system, and, finally, 

61 http://www.treasury.gov/initiatives/fsoc/Pages/home.aspx.
62 See FT Lexicon: This term is most often used to denote banks and firms that would substantially 
damage the financial system and the rest of the economy should they “fail,” i.e., go bankrupt.

The logic is therefore that these organizations would receive a “bailout” of some kind from the 
government—at the very least, protecting creditors against losses and perhaps also enabling man-
agement to stay in place (and, in some cases, the full payment of wages and bonuses).
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increasing the stability of the derivatives market. The overriding principles for 
targeted the new order of the financial system continue to be investor and system 
protection.

G20 leaders, alongside the review of the general framework of financial market 
regulation and supervision, emphasized the importance of international cooperation 
in pursuit of a level playing field in the development and implementation of policies 
in the legislative process.

9.2.2.1  International Level

A regulatory initiative passes through various stages until its final implementation 
as national law. The cascade is exemplarily described using OTC Derivatives 
Clearing, an already implemented G20 2009 agenda point (cf. Fig. 9.8):

The FSB, as the main surveillance organ overseeing the implementation of the 
G20 agenda, publishes so-called Progress Reports on a regular basis. The reports 
summarize the status of implementation of the G20 agenda. The SSBs (1) BCBS 
and (2) IOSCO, in standards and recommendations, firm up requirements that are 
set for supranational and international regulation. Those reports are a basis for 
national/European legislation, and they provide a guideline for the specific 
rulemaking process. Indeed, they are of particular importance for the development 
of the proverbial level playing field in the implementation of international rules and 
regulations.63

63 See [13], p. 475.

Fig. 9.8 “New Normal”: Premises and Principles (http://www.bundesregierung.de/Content/DE/
StatischeSeiten/Breg/G8G20/Anlagen/G20-erklaerung-pittsburgh-2009-en.pdf?__
blob=publicationFile&v=2; See [12] http://www.g20australia.org/g20_priorities)
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A main problem facing international regulation is regulatory arbitrage. This is 
especially so in cases that (1) allow for a certain content and/or scope of amendment 
during the national implementation process (if, say, only minimum standards are 
defined by legislation, e.g., when implementing regulatory standards through a 
directive rather than a regulation on the European level); or (2) where the implemen-
tation process has significantly different time scopes. For example, in the EU with 
rather slow proceedings compared to the USA where a majority of the required 
regulations being included in Dodd-Frank are already enacted.

Both problems are connected to the example laid out in Fig. 9.8: Dodd-Frank 
covers some aspects of trading and clearing, whereas EMIR covers clearing and 
reporting only. Final implementation of EMIR, due to the prevailing variety of 
national regulatory systems, takes somewhat longer in the EU than it does in the 
USA. While EMIR was still in the legislative process, Dodd-Frank was already 
enacted. The delayed introduction of EMIR has allowed US financial firms to offer 
the resulting services faster in Europe than their European competitors. For instance 
Derivatives-OTC-Clearing was implemented in the USA in 2013; by contrast, 
implementation in the EU follows a phase-in approach as from 21 June 2016.64

9.2.2.2  European Rulemaking Process

Figure 9.9 provides a general overview of the common European rulemaking pro-
cess. On financial markets regulation specifically, a simplified legislative proce-
dure—the Lamfalussy process—was introduced in 2002 to accelerate the complex 
process by the application of a four stages plan. On level 1 EU institutions develop 
the framework legislation initiated by the Commission. The Commission, supported 
by expert committees comprised of representatives of the member state’s finance 
ministries,65 and the European Supervisory Authorities (ESAs), then prepares techni-
cal standards for the application of the legislation (level two). Technical standards are 
distinguished by Regulatory Technical Standards (RTS), adopted by the Commission 
through a Delegated Act—meaning that “the legislator delegates the power to adopt 
acts amending non essential elements of a legislative act to the Commission”—and 
Implementing Technical Standards (ITS), adopted by means of an Implementing 
Act—meaning that “European measures which require uniform implementation in 
the Member States directly authorise the Commission to adopt” those acts.66

The implementation measures are defined by the Commission during level 3, 
once again under the support of specialized committees with members of the 

64 http:/ /www.efinancialnews.com/story/2015-05-29/europe-to-begin-derivatives- 
clearing-from-spring-2016.
65 Namely: European Banking Committee (EBC), European Securities Committee (ESC), 
European Insurance and Occupational Pensions Committee (EIOPC) and Financial Conglomerates 
Committee (FCC).
66 European Union legal acts: http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=URISE
RV:ai0032&from=EN.
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national supervisory authorities and central banks.67 The objective is to achieve har-
monized and consistent legislation and supervision. In the post-implementation 
phase, the appropriate application of Community Law in the member states is veri-
fied and guaranteed.

In contrast to other European legislations that are defined by minimal harmoniza-
tion rather than mutual recognition,68 most of the Directives and Regulations cover-
ing financial markets follow the concept of maximum harmonization69 in light of 

67 Committee of European Banking Supervisors (CEBS), Committee of European Securities 
Regulators (CESR), Committee of European Insurance and Occupational Pensions Supervisors 
(CEIOPS).
68 Regulation (EC) No 764/2008: “The principle of mutual recognition, which derives from the 
case-law of the Court of Justice of the European Communities, is one of the means of ensuring the 
free movement of goods within the internal market. Mutual recognition applies to products which 
are not subject to Community harmonisation legislation, or to aspects of products falling outside 
the scope of such legislation. According to that principle, a Member State may not prohibit the sale 
on its territory of products which are lawfully marketed in another Member State, even where those 
products were manufactured in accordance with technical rules different from those to which 
domestic products are subject.”
69 The principle of full harmonization was first laid out by the Court of Justice of the European 
Communities as well. In its judgment regarding Joined Cases C-261/07 and C-299/07 on Directive 
2005/29/EC (Unfair Commercial Practice) it is concluded that: “The Directive is based on the 
principle of full harmonisation. This means that Member States can no longer implement or apply 
either less or more restrictive or prescriptive consumer protection measures in the area it harmo-
nises. As the Preamble to the Directive explains, in order to remove internal market barriers 
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Fig. 9.9 The European rulemaking process
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enforcing “a level playing field” for implementation and regulatory practices within 
member states.

Another characteristic common to financial market regulations in the EU is the 
objective of financial stability. That is achieved through safe and sound financial 
markets characterized by transparent practices, institutions and instruments, and a 
high level of consumer protection.

The legislative process often takes years from pre-drafting until implementation 
(Fig. 9.10). For example, the Markets in Financial Instruments Directive 
(MiFID) took more than 4 years from pre-drafting to its level 1 agreement (2000–

caused by regulatory disparities and to increase legal certainty for both consumers and businesses, 
it was necessary to replace existing national systems with a uniform regulatory framework at 
Community level.” (https://webgate.ec.europa.eu/ucp/public/index.cfm?event=public.guidance.
showArticle&elemID=52).

Fig. 9.10 Global rulemaking cascade—OTC Derivatives Clearing
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2004). Another example is EMIR, where the process took 3 years (July 2009–July 
2012). The technical implementation in level 2 is still continuing in 2016.

For the upcoming years, in particular when most of the initial G20 agenda is 
implemented, the industry will likely face reviews and the fixing of existing regula-
tion. This was certainly the case with the MiFID review which was finalized and 
published in 2014. The work on global regulatory convergence and coherence, as 
well as third country rules, is expected to be a focal point in the years to come.

9.2.2.3  US Rulemaking Process

In comparison to the EU, the process in the USA for the development of financial 
regulation is relatively straightforward, consisting of the law-making process fol-
lowed by implementation through rulemaking.

Legislation in the USA generally may be initiated in either of the two US Houses 
of Congress—the House of Representatives or the Senate. A proposal from the 
administration, which on financial matters would normally be developed by the 
Department of the Treasury, is coordinated by the White House. A Member of 
Congress usually from the same political party as the administration then requests a 
legislative bill be introduced.

Bills are considered by the relevant competent committee, such as the Senate 
Banking Committee or the House Financial Services Committee. If the bill is passed 
by them, it is then referred to the full House. The bill, to become law, must be passed 
by each House of Congress—often worked out in a process to reconcile differ-
ences—and then finally signed into law by the President.

Most legislative bills that are introduced do not become law, and legislation that 
eventually does pass into law often involves multiple iterations by both Houses of 
Congress, the Administration, and contributions from the general public. A notable 
feature of the US legislative process includes the distinction between the processes 
and the responsible committees within the Congress for the authorization of activ-
ity, and the appropriation of funding to carry it out.

Hence, it is possible to have activity mandated, but not funded for implementa-
tion. Moreover, funding may be restricted or withheld with certain activities. US 
legislation, particularly in the area of financial regulation, generally establishes 
principles and establishes authority or competence for the administration, or an 
independent regulatory authority to implement through detail rulemaking. These 
include the Board of Governors of the Federal Reserve System, SEC, or CFTC. With 
limited exceptions, rulemaking is developed in accordance with the Administrative 
Procedure Act.70 Most notably, this requires that rules be proposed for public com-
ment. The comments must be reviewed and considered before finalization and 
implementation of the rule. Even financial regulations are increasingly subject to a 
number of cost-benefit analyses, both within the administration and as part of the 
formal public justification for the rulemaking.

70 U. U.S.C. § 500 et seq.
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9.3  Effects of Regulation on the Value Chain of Market 
Operators

Regulation has had far-reaching global significance since the financial crisis in 2007 
and 2008, and the G20 principles that followed. The regulatory institutions and 
initiatives, both across borders and markets, today shape the business and strategic 
approach of exchange organizations. Chapter 2 depicts a non-exhaustive list of 
these initiatives, and it schematically outlines how, on many different levels, an 
integrated market operator in the EU can be affected by regulation. We here focus 
on the value chain of Deutsche Börse Group as an illustration.

EU and US regulators established a Financial Market Regulatory Dialogue in 
2002 as a platform for deliberating regulatory developments and for exchanging 
information on new legislative initiatives in order to “implement and enforce robust 
standards, including those on the G20 financial regulatory agenda.”71

The following is a high-level overview of the most important regulations for 
exchange organizations that have the most lasting impact today. The details of 
named policies should be gleaned from the official legislative texts and amending 
documents. The recommendations for detailed assessments are provided in 
footnotes.

9.3.1  Markets in Financial Instruments Directive (MiFID I; 
MiFID II/MiFIR)72

MiFID is one of the most comprehensive legislations in the framework of European 
financial markets regulation. This legislation, developed with superlative precision 
to harmonize financial markets within the European Single Market, promotes the 
integration, competitiveness, and efficiency of EU financial markets via the 
Directive.

MiFID I, adopted in April 2004, replaced the Investment Services Directive 
(ISD) operating since 1993. MiFID I was developed as a regulatory response to 
significant changes in the overall financial market structure. The changes were trig-
gered by continuous electronization of trading, as highly complex and diversified 
financial instruments and trading services were introduced, and disintermediation 
followed. EU-COM agreed in 2006 to the implementation measures. Member states 
had until 2007 to implement them.

71 United States-European Union Financial Markets Regulatory Dialogue Joint Statement of Jan 
2015: http://ec.europa.eu/finance/general-policy/docs/global/150115-us-eu-joint-statement_en.pdf.
72 The Directive is available here [7]: http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/? 
uri=CELEX:02004L0039-20110104&amp;from=EN.

For a detailed analysis see http://safe-frankfurt.de/uploads/media/Gomber_Nassauer_
MiFIDII_MiFIR.pdf.
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MiFID regulates all trading venues and trading practices of financial instruments, 
especially equities. The major components encompass extensive developments of 
the EU financial market structure, including73:

• Chapter I: Conditions and Procedures for Authorization:

 – Art 5 in conjunction with Art 4—definition, classification, and authorization 
of trading venues: Regulated Markets vs. Multilateral Trading Facilities 
(MTF) vs. Systematic Internalizers (SI).74

 – Art 15—nondiscriminatory access to financial markets induced by transpar-
ency, equal treatment, and neutrality, especially facilitating cross-border 
financial services.

• Chapter II: Operating Conditions for Investment Firms:

 – Regarding investor protection: Art 19—enhanced investor protection defined 
by client focus, transparency, fair and equal treatment in conjunction with Art 
21—definition of Best Execution practices.

 – Regarding market transparency and integrity: Art 25—transaction recording 
and reporting and Art 28f. pre- and post-trade transparency requirements 
especially regarding MTFs.

• Chapter III: Rights of Investment Firms:

 – Art 31—increased competitiveness in investment services, Art 32—market 
harmonization.

• Chapter IV: Regulated Markets:

 – Art 33f.—nondiscriminatory access, Art 44ff.—pre-trade, post-trade trans-
parency and post-trade infrastructure regulation.

Reporting requirements extended, while exchanges already provided high level 
of pre- and post-trade transparency an enhanced transparency regime for equities 
was introduced to facilitate implementation of Best Execution.75

At its core, MiFID has had a considerable impact on the infrastructure of equity 
markets, significantly changing market mechanisms, products, and offerings.

As the academic literature clearly points out, competition for order flow between 
trading venues has improved, and implicit costs (spreads and market impact) as well 
as explicit trading costs (fees) have decreased considerably.76 However, with this 

73 Directive 2004/39/EC: http://zeur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02004L0039- 
20110104&from=DE.
74 Systematic internalizer as defined by the Commission “means an investment firm which, on an 
organised, frequent and systematic basis, deals on own account by executing client orders outside 
a regulated market or an MTF” (EU Directive 2004/39 EC (Art 4, Abs 1, Satz 7)).
75 WpHG online: http://www.gesetze-im-internet.de/wphg/__33a.html.
76 Peter Gomber/Axel Pierron, 2010: MiFID—Spirit and Reality of a European Financial Markets 
Directive; Peter Gomber/Benedikt Jäger, 2014 [8]: MiFID: Eine systematische Analyse der 
Zielerreichung.
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focus on market integrity and investor protection, the outcome of MiFID I show it 
has not completely fulfilled its objectives.

One of the major shortfalls of MiFID I was the introduction of a clear delineation 
between regulated trading venues and OTC trading. The most important conse-
quence is a comparably large share of OTC trading and a lack of data quality. The 
mitigation of market impact that results from large orders—often stated as a central 
motivation for OTC trading—is not deducible from available data. Large orders are 
commonly broken up into smaller retail size pieces that can be executed more easily 
without price impact in a transparent and liquid market.

In 2010, with the lessons learned from the crisis, hearings and consultations on 
MiFID started, with a revision of the established Directive previously anticipated in 
Art 65 MiFID. The review aimed at further increasing market efficiency, transpar-
ency, integrity, and resilience with a focus on 77

• Expanding trading obligations for financial instruments and introducing orga-
nized trading facilities (OTF). In addition, the requirement that certain OTC 
derivatives be traded on multilateral trading venues was introduced. This secured 
that, apart from defined exceptions, trading takes place on a regulated trading 
facility.

• Increasing existing transparency requirements and adjusting them to cover non- 
equity instruments and markets.

• Improving market access for third-country firms based on equivalent 
assessments.

In October 2011, EU-COM adopted a proposal for a Directive78 amending MiFID 
I as well as a complementing Regulation (MiFIR79). The respective agreement of 
EU Parliament and Council was made in January 2014. The legislative framework 
was published in the EU Official Journal in June 2014. Member states had a 2-year 
period to transfer the rules into state law, to take effect in January 2017.80

In the USA, one notable regulation in the structure of exchanges and the 
development of electronic forms of trading is the SEC’s rulemaking on the National 
Market System81 introduced in 2005, and generally referred to as Regulation NMS 
(Reg NMS). The Regulation implements Section 11A of the Securities Exchange 
Act requiring the SEC to promote five objectives through the National Market 
System: (1) efficient execution of securities transactions; (2) fair competition among 
broker- dealers, among exchange markets, and between exchange markets and non-

77 http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52011SC1227&from=DE, 
pg. 5ff. SEC (2011) 1227 final: 5ff.
78 Directive 2014/65/EU: http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L:2014:17
3:FULL&from=EN, pg. 351ff. Directive 2014/65/EU: 351ff.
79 Regulation (EU) 600/2014: http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L:201
4:173:FULL&from=EN, pg. 85ff.
80 http://ec.europa.eu/finance/securities/isd/mifid2/index_de.htm, EC Press Release of 12 June 
2014: http://europa.eu/rapid/midday-express-12-06-2014.htm?locale=en
81 70 FR 37,496 (29 June 2005).
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exchange markets; (3) price transparency; (4) best execution of investor orders; and 
(5) an opportunity, consistent with the foregoing, for investor orders to meet without 
the participation of a dealer.82 The new substantive rules were designed to modern-
ize and strengthen the regulatory structure of the US equity markets.83 Rule 611, 
known as the Order Protection Rule, generally requires that trading centers estab-
lish, maintain, and enforce written policies and procedures reasonably designed to 
prevent the execution of trades at prices inferior to protected quotations displayed 
by other trading centers. Rule 610, known as the “Access Rule,” requires fair and 
nondiscriminatory access to quotations, and establishes a limit on access fees to 
harmonize the pricing of quotations across different trading centers.84 The overall 
goal of Reg NMS is to provide investors best price execution for their order by 
encouraging competition among executive venues. The regulation, however, has 
also been criticized for contributing to excessive fragmentation in the US markets.

9.3.2  European Market Infrastructure Regulation85

The European Market Infrastructure Regulation (EMIR), on the heels of decisions 
at the G20-Pittsburgh Summit, aims at regulating the OTC Derivatives Market and 
to reduce systemic risks by regulatory harmonization and by increasing the safety 
and efficiency of the European post-trade landscape. EMIR facilitates transparency, 
the reduction of counterparty credit risk, and the decrease of operational risks asso-
ciated with OTC derivative trading. This regulation also promotes the standardiza-
tion of OTC derivatives contracts and their processing.

EMIR was adopted by the EU Parliament and Council in 2012 (level 1). The 
initial set of (level 2) standards, the technical details, was enacted on March 2013. 
The first European trade repositories were approved by ESMA in late 2013. Since 
2014, the reporting of OTC trades, as well as the authorization of European clearing 
houses, has been mandatory, with the final clearing obligation taking effect as from 
21 June 2016.

The Regulation applies to all central counterparties as well as to their members, 
financial counterparties86 and trade repositories. The most important components are:

82 See 15 U.S.C. § 78k-1.
83 See70 FR. at 37,496.
84 See SEC Division of Trading and Markets, Responses to Frequently Asked Questions Concerning 
Rule 611 and Rule 610 of Regulation NMS (4 April 2008 Update), available at https://www.sec.
gov/divisions/marketreg/nmsfaq610-11.htm.
85 Regulation available online: http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:
32012R0648&amp;from=DE, details on specific aspects of the Regulation and according applica-
tion are provided in Chap. 5 (Clearing).
86 According to Regulation (EU) No 648/2012 financial counterparties include investment firms, 
credit institutions, insurance/assurance/reinsurance undertakings, occupational retirement provi-
sions, and alternative investment funds.
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• Art 4—Clearing obligation:

 – Standardized OTC derivatives must be CCP cleared.
 – ESMA/European Commission are responsible for final decision on 

eligibility.

• Art 7, 8—Access requirements from trading venues to CCPs and vice versa:

 – Trading venues must have nondiscriminatory access to CCP derivatives clear-
ing services for OTC derivatives, unbundled from trading, for eligible OTC 
derivatives and vice versa from CCPs to trading venues.

• Art 9—Reporting obligation:

 – All market participants are required to deliver details regarding concluded, 
modified or terminated derivative contracts to a trade repository.

• Art 14ff.—Authorization and Supervision of CCPs:

 – Authorization is processed on the national level with the CCP’s competent 
authority of the respective member state and in course of a session of the 
College of Supervisors, including ESMA and other national competent 
authorities.

• Art 25ff.—recognition of third-country CCPs in terms of allowing non-EU CCPs 
to offer services in EU with the requirement to be EMIR compliant. Most notable 
in this regard was the common approach agreed in February 2016 between the 
European Commission and the US CFTC after multiple years of negotiations.87

• Art 26ff.—CCP requirements:

 – Regulation introduces requirements on conduct of business, organizational 
rules, and risk management including, among others, split of pricing for 
 trading and clearing, installment of risk committees dominated by clearing 
members, and default funds to cover the possible failure of two of the largest 
clearing members.

• Art 39—Account segregation (offering at least omnibus client segregation and 
individual client segregation).

• Art 51ff.—Interoperability:

 – Interoperability to be granted among CCPs for money market instruments and 
transferable securities.

As required by Article 85 (1) of EMIR, the EU Commission started to undertake 
a review of the Regulation in April 2015. The review will pay special attention to the 
transfer of systemic risk to CCPs as provided for by the general clearing obligation 
included in EMIR, increasing the rate of centrally cleared OTC derivative transac-
tions. The risk of failure of the CCP itself has to be accounted for. That is because 

87 See CFTC Press Release of 10 February 2016, http://www.cftc.gov/PressRoom/PressReleases/
cftc_euapproach021016.
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this shift not only improved risk management mechanisms for clearing members, 
but also increased the concentration of risk within the respective CCP as well as 
structural interdependencies between the CCP and its members and interoperating 
CCPs. Although the probability of such failure is relatively low, EU regulators still 
demand thorough recovery and resolution provisions for CCPs to manage systemic 
risk above and beyond the general risk management mechanisms required by 
EMIR. Hence, it can be expected that the EMIR review and recovery and resolution 
requirements will once again change the organization of CCPs.88

9.3.3  Central Securities Depository Regulation89

On March 7, 2012, the European Commission released its legislative proposal to the 
Council and Parliament for the reform of the European settlement landscape and the 
creation of new harmonized rules for Central Securities Depositories (CSD) on pro-
cesses, organization, and conduct. The Central Securities Depositories Regulation 
(CSD-R) promotes defragmentation of the settlement business, reduction of cross- 
border issues, a decrease of barriers to CSDs, and lower risks and costs for settle-
ment activities.

On August 28, 2014, the final CSD-R was published in the Official Journal, and 
it then became effective the following month. The complete application, including 
the CSD authorisation and compliance requirement, is slated for end of 2016 or lat-
est early 2017.

The CSD-R is applicable to all activities of CSDs in the settlement of financial 
instruments within the EU (Art 1). The proposed regulation covers settlement 
 discipline (Art 6ff.) and sanctions for the overall market, with measures for the har-
monization and improvement of CSD services in the EU (Art 33ff.). This single 
settlement regime should facilitate systemic stability and, at the same time, decrease 
costs and risks of settlement fails from fragmentation and an unlevel playing field 
that results from the diverse rules applicable to settlement processes within the 
EU. CSD-R aims to provide CSDs with a single European license that shares the 
same conditions for authorisation in all EU countries (Art 10ff.), and also the same 
supervisory processes (namely (a) on a national level through the competent author-
ity and (b) on a community level through ESMA).

Moreover, the regime imposes measures to decrease barriers in the access to and 
interoperability of CSDs (Art 49) between CSDs (Art 50ff.) and between CSDs and 
FMIs (Art 53) to foster stability, efficiency, and competition for better investor pro-
tection. Finally, it imposes prudential requirements (Art 42ff.) largely inspired by 
CPSS-IOSCO as well as the harmonization of settlement in establishing a single 
settlement cycle for the EU. The latter requires that the execution of settlement take 

88 For details please refer to Chap. 5 Clearing.
89 Regulation (EU) No 909/2014: http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELE
X:32014R0909&amp;from=EN.
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place no later than two business days after the respective trade (so called T + 2: Art 
5), a measure of special importance for cross-border settlement.

CSD-R, due to its harmonization effect, significantly supports the European set-
tlement landscape for the introduction of TARGET2-Securities (T2S), the single 
pan-European platform for securities settlement in central bank money. T2S is con-
sidered a catalyzer for the objectives of the CSD-R, namely harmonization, compe-
tition, system stability, and reduced costs, as well as increased customer protection. 
The sweeping nature of these changes and the unavoidable investment in infrastruc-
ture necessary to achieve them may, in the short-term, limit the available savings for 
individual settlement transactions. Banks, nevertheless, in the long term, are 
expected to realise significant capital, funding and operating savings by delayering90 
and consolidating security and cash holdings.91

CSD-R in Europe shares one significant goal in common with developments in 
the US, albeit through industry initiative rather than legal prescription: The move 
from a T + 3 to T + 2 settlement will help mitigate counterparty risk, reduce costs, 
and optimize allocation of capital.92 The designation of DTC as a systemically sig-
nificant financial market utility subjected this industry utility to regulation under the 
Dodd-Frank Act, as described below.

9.3.4  Capital Requirements Directive IV (CRD IV)93

The European implementation of the Global Regulatory Framework for Capital and 
Liquidity (Basel III) is covered by the CRD IV Package containing the Capital 
Rights Directive (CRD) and Regulation (CRR). The Package was adopted in sum-
mer 2013 and enacted on January 1, 2014, with full implementation required by 
January 1, 2019. CRR contains comprehensive prudential and liquidity require-
ments for credit institutions and investment firms (esp. Single Rule Book). CRD 
covers access to deposit-taking activities and requirements in national supervisory 
authorities. EBA is mandated with the consultation and issuance of Level II texts 
and with the development of Regulatory and Implementing Technical Standards.

The most important provisions of the initiative:

90 Delayering stands for reducing intermediation or reducing the necessary layers needed to access 
settlement in central bank money cross border.
91 Clearstream, the T2S Opportunity: Unlocking the Hidden Benefits of Target2 Securities, http://
www.clearstream.com/blob/68228/9f9261051598b77e44bddf291d655859/t2opportunity-pdf-
data.pdf.
92 DTCC Recommends Shortening the US Trade Settlement Cycle (April 2014), http://www.dtcc.
com/~/media/Files/Downloads/WhitePapers/t2-Shortened-Cycle-WP.pdf.
93 Regulation (EU) No 575/2013: http://eurlex.europa.eu/legalcontent/EN/TXT/PDF/?uri=CELEX
:32013R0575&amp;from=EN.

Directive 2013/36/EU: http://eurlex.europa.eu/legalcontent/EN/TXT/PDF/?uri=CELEX:3201
3 L0036&amp;from=EN.
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• Enhanced risk management among financial institutions
• Increased capitalization requirements for trading derivatives (especially OTC) 

and banks’ exposure to CCPs in the form of default fund contributions
• Introduction of a leverage ratio and of liquidity standards based on Basel III
• Revised capital definition and capital ratios including provisions for systemically 

important banks
• Enhanced reporting requirements and tighter corporate governance/remunera-

tion rules

9.3.5  Dodd-Frank Wall Street Reform and Consumer 
Protection Act (Dodd-Frank Act)

The dramatic events of the Global Financial Crisis from 2007 to 2008 had the most 
brutal impact on the US financial markets since the Great Depression of the 1930s. 
As with many previous financial crises, this Global Financial Crisis brought calls 
for changes in the regulatory system, and prompted financial reform legislation. In 
the end, a variety of measures coalesced into a legislative package signed into law 
as the Wall Street Reform and Consumer Protection Act of 2009, commonly known 
as the Dodd-Frank Act (the “Act”)94 after its two principal sponsors in the US 
Congress—Senate Banking Committee Chairman Chris Dodd and the House of 
Representatives Financial Services Committee Chairman Barney Frank.

President Barack Obama signed Dodd-Frank into law on July 10, 2010. The Act 
consists of 848 pages in its official published version, and it is categorized by 16 
chapters known as “titles.” With the overall objective of promoting the financial 
stability of the USA, Dodd-Frank seeks to improve accountability and transparency 
in the financial system, to end “too big to fail,” and by ending bailouts to protect the 
American taxpayer and consumers from abusive financial services practices.

Among other things, the Dodd-Frank Act created a new entity, the Financial 
Stability Oversight Council (FSOC), to identify certain financial firms as “system-
atically important” and to then subject them to greater regulation.

The Act further consolidated bank supervision by merging the Office of Thrift 
Supervision (OTS) into the Office of the Comptroller of Currency (OCC). The Act 
requires more derivatives to be cleared and traded through exchanges, and it creates 
new categories of market participants who are subject to registration and reporting 
requirements.

Sweeping changes to bank capital, securities, derivatives, systemic risk, execu-
tive compensation, bank activities, and liquidation rules are the critical components 
of the Dodd-Frank Act that have led to the stabilization of the US capital markets. 
Below, we outline these titles in the Act:

94 Pub. L. 111-203, 124 Stat. 1326-2223. As a type of omnibus legislation, the individual provisions 
of the law are codified across many different provisions of the US Code, including as amendments 
within different provisions of the preexisting banking and securities laws.
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Title I—Financial Stability

• Title I established the Financial Stability Oversight Council (FSOC) and Office 
of Financial Research (OFR), to promote financial stability in the USA.

• FSOC, chaired by the Secretary of the Treasury, monitors the stability of the US 
financial system by identifying risks and responding to emerging risks and pro-
moting market discipline.95 The Council facilitates information sharing and coor-
dination among member (see above) and other federal and state agencies as well 
as acting as an adviser to the financial regulatory agencies. FSOC recommends 
new or enhanced standards for activities that increase risks within the US finan-
cial markets. Under the terms of the Act, the FSOC shall consult with appropriate 
foreign regulatory authorities in exercising its duties with foreign financial com-
panies, cross-border activities, and markets.96

• FSOC is mandated with identifying “systematically important” non-bank finan-
cial companies, a designation that puts these entities under the regulation of the 
Federal Reserve. In other words, under higher regulatory standards. Systematically 
important entities are identified as those that could pose significant threats to 
financial stability through company activities. In designating entities as system-
atically important, FSOC considers factors such as leverage, the assets and liabil-
ities of the company, company activities, and assets under management in 
addition to any other factors that are considered applicable by the FSOC.

• Over the period July 2013 through December 2014, FSOC designated three non- 
bank financial companies as systemically significant: MetLife, General Electric 
Capital Corporation, and Prudential Financial. These were three entities that had 
primary roots in the insurance industry, with GE Capital as the financing arm for 
the well-known diversified manufacturing conglomerate.97 MetLife has con-
tested that designation, and GE subsequently spun off its financial operations.98

• The OFR, operating as a new office within the US Department of the Treasury, 
is the information gathering arm of FSOC. The office spans the financial system 
to measure and analyze risks, perform essential research, and to collect and stan-
dardize financial data.99 FSOC, acting through the OFR, can request reports from 
any financial entity to evaluate potential threats to the US financial 
marketplace.

• Section 165 of Dodd-Frank requires that companies covered by this law create 
and submit a Resolution Plan to the FSOC, FDIC, FRB. The Plan should focus 
on the company’s approach to an orderly resolution during bankruptcy. It should 

95 http://www.treasury.gov/initiatives/fsoc/Pages/home.aspx.
96 Dodd-Frank Act § 113(i).
97 http://www.treasury.gov/initiatives/fsoc/designations/Pages/default.aspx.
98 See MetLife, Press Release, MetLife to Ask Federal Count to review SIFI Designation (15 
January 2015), https://www.metlife.com/about/press-room/index.html?compID=155136; GE, 
Press Release, GE to Sell Most Capital Assets, Embrace Its Industrial Core (10 April 2015), http://
www.gereports.com/post/116017450895/ge-to-sell-most-ge-capital-assets-embrace-its#.
99 http://financialresearch.gov/about;  http://www.gereports.com/post/116017450895/
ge-to-sell-most-ge-capital-assets-embrace-its#.
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do so by identifying core business lines and critical operations, funding, liquidity 
needs, interconnections, and interdependencies. Reporting entities include:

 – Bank holding companies, including foreign banks with US operations and 
with $50 billion or more in total assets.

 – Non-bank financial companies designated by FSOC as systematically 
important.

Title II—Orderly Liquidation Authority:

• In the USA, banks that have become insolvent traditionally are subject to a spe-
cific resolution regime under the Federal Deposit Insurance Corporation (FDIC), 
an approach that is distinct from the procedures generally applied to stock corpo-
rations under the US bankruptcy code. Title II has provided an alternative to 
bankruptcy by creating a systematic process to liquidate a non-bank financial 
institution or insurance company that is on the brink of failing. The FDIC is 
appointed receiver to liquidate the company.100 The rationale behind this change 
in the law was, in part, an attempt to eliminate the market’s presumption that 
certain entities are “too big to fail” and, by extension, to remove the need for 
future government bailouts.

• To determine if a financial institution should be placed in receivership under Title 
II, the Secretary of the Treasury considers two factors: (a) whether the company 
is in default, or in danger of default, and (b) the systemic risk involved in the 
potential default of the financial company. If, after due diligence, the FDIC 
believes it should be appointed as receiver, it will take control of the assets, obli-
gations, and operations of the company.101

• Once it becomes the receiver, the FDIC assumes the powers required for an effi-
cient liquidation. These include, but are not limited to, transferring or selling 
assets, creating bridge financial organizations that can help assume assets or 
liabilities, and approving valid claims against the company that will need to be 
paid. Title II also created the Orderly Liquidation Fund, a fund that will allow the 
FDIC to borrow funds from the US Treasury to cover the administrative costs of 
liquidation.

Title III—Consolidation of Bank Supervision: Transfer of Powers to the 
Comptroller of the Currency, FDIC, and Federal Reserve.

• Title III consolidated bank supervision in the USA to mitigate inconsistent 
enforcement of banking regulation among the various banking regulators. The 
title eliminated the Office of Thrift Supervision (OTS) as a standalone agency, 
and reassigned its duties to the Federal Reserve, OCC, and FDIC. The Fed is the 
regulator for the holding companies; the OCC is the depository institution regu-
lator for federally registered banks, and the FDIC is the depository institution 

100 http://www.llsdc.org/assets/DoddFrankdocs/crs-r41350.pdf.
101 Ibid.
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regulator for state registered banks.102 Three of the largest entities supervised by 
the OTS after failing during the financial crisis—Washington Mutual, IndyMac, 
and AIG—cumulatively represented a large part of the overall regulated portfolio 
of the OTS.

Title IV—Regulation of Advisers to Hedge Funds and Others:

• Title IV eliminates the “private investment adviser” exemption of the Investment 
Advisers Act. Private funds (e.g., hedge funds) with a certain amount of assets 
under management are now required to register with the SEC. Smaller advisors 
no longer fall under the SEC’s jurisdiction and are monitored instead by their 
own state regulators.103

Title VI—Improvements to Regulation of Bank and Savings Association Holding 
Companies and Depository Institutions:

• Title VI amended the Bank Holding Company Act, establishing higher regula-
tion for bank holding companies, savings and loan companies and depository 
institutions. In addition, it introduced the “Volcker Rule” that prohibits banking 
entities from engaging in proprietary trading.

• The Volcker Rule, named for former Federal Reserve Chairman Paul Volcker, 
prohibits an insured depository institution and its affiliates from engaging in cer-
tain activities including:

 – Proprietary trading;
 – The acquisition or retention of any equity, partnership, or other ownership 

interest in a hedge fund or private equity fund; and
 – Possessing an ownership interest in or sponsoring a hedge fund or private 

equity fund.104

• Board-supervised non-bank financial companies are subjected to additional 
capital requirements and quantitative limits if they engage in proprietary trading 
or maintain an ownership interest in, or sponsor, a hedge fund or a private equity 
fund.105

Collins Amendment:

• The Collins Amendment requires federal banking agencies to establish the mini-
mum capital leverage and risk-based capital requirements to apply to insured 
depository institutions, bank and thrift holding companies and systemically 
important nonbank financial companies.106

102 Dodd-Frank ActDodd-Frank Act § 312.
103 Dodd-Frank Act § 403.
104 http://www.davispolk.com/…/070910_Financial_Reform_Summary.pdf, Dodd-Frank Act § 
619.
105 Dodd-Frank Act § 619.
106 Id. at 47.
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• The minimum leverage capital and risk-based capital requirements applicable to 
these institutions are subject to two floors. They must be:

 – Not less than the generally applicable risk-based capital requirements and the 
generally applicable leverage capital requirements.

 – Not quantitatively lower than the above requirements that were in effect for 
insured depository institutions as of the date of enactment of the bill.

Title VII—Wall Street Transparency and Accountability

• Title VII created the framework for the regulation of the over the counter swap mar-
ket. In particular, the SEC was tasked with regulating the security-based swap (SBS) 
market and the CFTC was given regulatory authority over all other swaps, such as 
energy and agricultural swaps. The Act mandated centralized clearing and exchange 
trading for many OTC derivatives. The clearing of swaps that the regulators deter-
mined should be cleared was required, and the ACT also implemented new manda-
tory trade execution requirements. Title VII introduced new types of market 
participants (swap dealers and major swap participants)107 and swap trading and 
processing facilities (swap execution facilities, designated contract markets)108 as 
well as expanding the definitions of certain market participants (future commission 
merchants, commodity pool operators)109 and clearing organizations (derivatives 
clearing organizations).110 These entities are all subject to registration and reporting 
requirements, and to oversight by the applicable regulator.

Title VIII—Payment, Clearing, and Settlement Supervision:

• Title VIII authorizes the FSOC to designate a Financial Market Utility (FMU) as 
“systemically important” if it determines that the failure of, or a disruption to, the 
functioning of the FMU could increase the risk of significant liquidity or credit 
problems spreading among financial institutions or markets, thereby threatening US 
financial stability.111 In July 2012, the FSOC designated eight entities as FMUs.

 – The Clearing House Payments Company L.L.C.:
 – CLS Bank International
 – Chicago Mercantile Exchange
 – The Depository Trust Company
 – Fixed Income Clearing Corporation
 – ICE Clear Credit LLC
 – National Securities Clearing Corporation
 – The Options Clearing Corporation112

107 Dodd-Frank Act § 730.
108 Dodd-Frank Act § 733.
109 Dodd-Frank Act § 724.
110 Dodd-Frank Act § 723.
111 Dodd-Frank Act § 804.
112 FSOC Annual Report 2012, Appendix A: Designation of Systemically Important Financial 
Market Utilities, http://www.treasury.gov/initiatives/fsoc/Documents/2012%20Appendix%20
A%20Designation%20of%20Systemically%20Important%20Market%20Utilities.pdf.
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• The SEC, CFTC, and financial institution regulators are provided regulatory 
authority over the financial market utilities and organizations engaged in the pay-
ment, clearing, and settlement activities that they supervise. But Title VIII does 
not itself prescribe much detail as to the nature of such regulation.

Title IX—Investor Protections and Improvements to the Regulation of Securities:

• Title IX addressed a number of policy issues including increasing consumer pro-
tection; executive compensation and corporate governance; improvements to the 
regulation of credit rating agencies; improvements to the asset-backed securitiza-
tion process (the process of turning mortgages, credit card loans, and other debt 
into marketable securities); and increasing regulatory enforcement and 
remedies.113

Title X—Bureau of Consumer Financial Protection:

• Title X established a Bureau of Consumer Financial Protection (CFPB) that has 
authority over consumer financial products including, among others, mortgages, 
credit cards, real estate settlement, money transmitting, and loan servicing.114

• The Bureau has the authority to administer, enforce, and implement federal con-
sumer financial laws, which includes the power to make rules, issue orders, and 
issue guidance.

• One notable exception that can undermine the competence of the CFPB is that it 
is specifically precluded from exercising authority over entities regulated by the 
CFTC, SEC, or state securities regulators.115

Title XI—Federal Reserve System Provisions:

• The Federal Reserve engaged in emergency lending to non-bank financial firms 
as a result of the financial crisis of 2007 and 2008. Title XI amends the Federal 
Reserve Act, granting the Federal Reserve Board the ability to establish policies 
and procedures for emergency lending. The Act also allows the Government 
Accountability Office (GAO) to audit the Federal Reserve’s lending facilities.116

Title XIII—Pay it Back Act

• Title XIII amends the stimulus measures by the US Government in attempting to 
stem the impact of the financial crisis under the Emergency Economic 
Stabilization Act of 2008 (EESA). The authority of the Secretary of the Treasury 
to purchase troubled assets under the Troubled Asset Relief Program (TARP) is 
reduced from $700 billion to $475 billion.117 The proceeds of the sale of troubled 
assets purchased under TARP (Fannie Mae, Freddie Mac and Federal Home 

113 http://www.llsdc.org/assets/DoddFrankdocs/crs-r41350.pdf.
114 http://www.llsdc.org/assets/DoddFrankdocs/crs-r41350.pdf.
115 Dodd-Frank Act § 1027(h), (i), (j).
116 http://www.llsdc.org/assets/DoddFrankdocs/crs-r41350.pdf at 5.
117 Dodd-Frank Act § 1302.
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Loan Bank debt), any fees collected relating to those assets, and certain unutilized 
federal funds can only be used for deficit reduction.

Title XIV—Mortgage Reform and Anti-Predatory Lending Act.

• Title XIV established new requirements in the context of residential mortgage 
lending, including provisions applicable to loan origination, appraisal activities, 
and mortgage servicing. These changes were motivated in large part to address 
perceived abuses that were made apparent by the Global Financial Crisis, and to 
be administered by the CFPB established pursuant to Title X.

There are a few notable provisions of the Dodd-Frank Act on international coor-
dination and harmonization. Section 175 (International Policy Coordination) pro-
vides generally that the FSOC, Secretary of the Treasury, Board of Governors of the 
Federal Reserve, as well as other government officials should consult with foreign 
financial regulatory authorities or international organizations on matters relating to 
systemic risk. This effort also encourages comprehensive and robust supervision, as 
well as regulation to protect financial stability. The newly created Federal Insurance 
Office within the Treasury Department is responsible for representing the USA in 
the International Association of Insurance Supervisors under Section 502. However, 
by far the most detailed references to international coordination and harmonization 
appear within the Title VII provisions on the regulation of swaps.118

The passage of the Dodd-Frank Act was itself a milestone. However, its imple-
mentation largely depends upon the promulgation of regulations by the myriad 
agencies authorized under its various titles, with the number of different rules esti-
mated to total 390. As of this writing, over 5 years after the Act was passed, of the 
390 total rulemaking requirements, 267, or slightly more than two-thirds, had been 
satisfied with finalized rules; proposed rules would meet 40, or 10 % more. As of 
this writing, rules had not yet been proposed to satisfy the remaining 83, or 21 %, of 
the rulemaking requirements.119 Notably, the CFTC, compared to other agencies 
including the SEC, has relatively promptly implemented a number of major rules in 
its expanded areas of competence.

9.3.6  Regulatory Compliance and Enforcement

The macro-level approaches of the G-20, the FSB, and the SSBs on the implementa-
tion of financial standards have also been accompanied by action at the micro level 
to strengthen the focus of individual supervisors on effective implementation by the 
financial institutions they oversee. A perception that financial market rules were not 
always respected, or were not consistently applied, further undermined confidence 

118 See, e.g., Dodd-Frank Act § 752.
119 See Davis Polk, Dodd-Frank Progress Report (Fourth Quarter 2015) at 2, available at http://
www.davispolk.com/Dodd-Frank-Rulemaking-Progress-Report/.
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in the financial sector. An actual (or perceived) lack of enforcement, or inconsistent 
enforcement, would undermine its intended effect regardless of how well drafted a 
requirement might be. Popular sentiment in the wake of the global financial crisis 
also called for individuals to be held responsible for the consequences of excesses 
or abuses in financial market activity.

In their initial 2008 summit, the G20 leaders, as part of their action plan for 
financial reform, agreed on the following in their efforts to promote the integrity of 
the financial markets: “National and regional authorities should also review busi-
ness conduct rules to protect markets and investors, especially against market 
manipulation and fraud and strengthen their cross-border cooperation to protect 
the international financial system from illicit actors. In case of misconduct, there 
should be an appropriate sanctions regime.”120

At the EU level, the aforementioned Larosière report, outlining the plan for the 
European System of Financial Supervision, recognized sufficiently convergent 
sanctioning regimes as a necessary corollary to the new supervisory system: 
“Supervision cannot be effective with weak, highly variant sanctioning regimes. It is 
essential that within the EU and elsewhere, all supervisors are able to deploy sanc-
tioning regimes that are sufficiently convergent, strict, resulting in deterrence.” 121

The predecessors of the ESAs subsequently conducted a study of sanctions applied 
by the member states for violations of national rules, subsequently implementing 
some of the most important EU directives in the financial services area. These include 
MiFID and the directive implementing the BCBS capital requirements.

The study showed broad divergence and relevant weakness in the sanctions 
regime actually applied across the Member States. The EU Commission viewed this 
as risking the effectiveness of the financial service rules, with a potential negative 
impact on financial supervision.122

The Commission suggested that minimum common standards be established 
across the member states. These included enhanced administrative penalties, more 
significant monetary fines based in part on the benefit obtained through the viola-
tion, publication of the penalties, holding individuals as well as institutions account-
able, and the possibility of criminal sanctions for the most significant violations.123

In comparison, the US supervisory authorities have had comparatively more 
authority to impose penalties upon financial services actors in cases of violations. 
Indeed, and perhaps more importantly, these authorities have been more regularly 
utilized than in other jurisdictions. There is a long history of significant penalties 
having been made public; in so doing the penalties have had a reputational impact 
as well as a direct pecuniary one. The foregoing notwithstanding, in the wake of the 

120 See G20 Washington Declaration, https://g20.org/wp-content/uploads/2014/12/Washington_
Declaration_0.pdf (emphasis added).
121 De Larosière, 2009: par. 201.
122 Communication from the Commission to the European Parliament, the Council, the European 
Economic and Social Committee and the Committee of the Regions, “Reinforcing sanctioning 
regimes in the financial services sector,” COM (2010) 716 final (8 December 2010), pp. 9–10.
123 Id. at 12–14.
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global financial crisis there were many public calls for a more aggressive effort to 
hold institutions and individuals accountable for violations.

Many of the largest financial penalties globally—reaching hundreds of millions 
or even billions of dollars—were imposed by US authorities (both supervisors and 
criminal prosecutors) on global financial firms. Their US affiliates were also hit with 
financial sanctions for violations of the laws pertaining to market integrity, i.e., to 
anti-money laundering and financial sanctions. Other penalty actions were imposed 
for improprieties in the US mortgage markets that were exposed through the cri-
sis.124 Furthermore, penalties were imposed as part of efforts to combat abuse in 
connection with extraordinary stimulus and funding measures initiated in response 
to the crisis.125

From the perspective of this chapter’s focus on the international capital mar-
kets, perhaps the most notable enforcement actions and resulting changes in busi-
ness and regulatory compliance activities have been in benchmark indices. In July 
2013, IOSCO issued its final report on Principles for Financial Benchmarks.126 
This work was undertaken as a direct response to allegations of a manipulation of 
interest rate benchmark indices such as the London Interbank Offer Rate (LIBOR). 
LIBOR was the basis for determining interest rates on a broad range of financial 
product from wholesale loans to retail products, such as residential mortgages 
and student loans, and to financial derivatives. While Benchmark Regulation is 
already in the rule- making process in Europe,127 corresponding regulation is not 
planned in the USA.

9.4  The Future of Regulation in the EU and the USA

9.4.1  The European Union

The proposed establishment of a Capital Markets Union (CMU) in Europe will 
dominate the political agenda of the current European legislation from 2015 
onwards. The broad set of measures as outlined in the CMU will significantly alter 
the regulatory environment for market participants and market infrastructure 
providers.

124 See, e.g., US Department of Justice, Press Release, “Federal Government and State Attorneys 
General Reach $25 Billion Agreement with Five Largest Mortgage Servicers to Address Mortgage 
Loan Servicing and Foreclosure Abuses” (9 February 2012), http://www.justice.gov/opa/pr/
federal-government-and-state-attorneys-general-reach-25-billion-agreement-five-largest.
125 The Office of the Special Inspector General for the Troubled Asset Relief Program (SIGTARP), 
a sophisticated, white-collar law enforcement agency, was established by Congress in 2008 to 
prevent fraud, waste, and abuse linked to the $700 billion Troubled Asset Relief Program (TARP). 
See www.sigtarp.gov.
126 Available at http://www.iosco.org/library/pubdocs/pdf/IOSCOPD415.pdf.
127 See: http://ec.europa.eu/finance/securities/benchmarks/index_en.htm.
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The European Commission’s proposal can be regarded as the next step in the 
development and integration of European capital markets following the monetary 
and banking union. What started as a buzzword on the political agenda in mid-July 
2014, when Jean-Claude Juncker made his opening statement to the EU Parliament, 
soon evolved into a comprehensive conceptual framework.

The CMU—as laid out by the European Union, the executive body of the 
European Commission—is, in summary, a joint vision for policy makers, as well as 
the industry and societal stakeholders, to:

• Further integrate and deepen European financial markets
• Strengthen Europe’s competitiveness
• Increase its attractiveness for investors and companies

The main objective of the CMU is to achieve a more efficient allocation of capi-
tal throughout the EU. It will seek to accomplish this by developing non-bank 
sources of funding to foster economic growth and innovation, and to drive employ-
ment opportunities across Europe. In this sense, it is also a sign that the European 
political agenda has started to shift from crisis solving to fostering meaningful 
growth. And, hopefully, to closing the chapter of recession and anemic growth in 
Europe.

In an introductory Green Paper elaborating on the CMU concept,128 the European 
Commission has identified five core principles as requirements to developing a rea-
sonable CMU, namely (p. 5):

• Maximizing the benefits of capital markets for growth and jobs
• Creating a single market for all 28 member states, removing barriers to cross- 

border investment within the EU
• Effectively enforcing financial stability with a single rulebook for financial 

services
• Guaranteeing an effective level of consumer and investor protection
• Attracting investments from all over the world, and enhancing EU 

competitiveness

One of the most urgent needs for capital markets in general, and for achieving 
substantial non-bank funding reform in particular, is the revival of investor trust. 
This is true for companies as well as for individuals in order to restore the demand 
for new sources of funding. Measures for gaining trust should include:

• Communications: The promotion of the use of fair, efficient, and transparent 
markets that operate under highest possible standards.

• Education: Initiatives aimed at giving the broader public a greater understanding 
of the functioning of capital markets within the financial system, and knowledge 
of the benefits of attractive economics, which can be achieved through non-bank 
financing.

128 The paper can be accessed online at http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=
COM:2015:63:FIN&from=EN.
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European markets are at a crossroads. The European system, unlike that of the 
USA, depends heavily on bank funding and liquidity: In the USA, only 30 % of 
general financing needs are covered by bank loans; the remaining 70 % is obtained 
via the capital markets. It is exactly the opposite in the EU.129 In the wake of the 
financial crisis, intensified banking regulation has forced banks to strengthen their 
balance sheets, and bank funding has been decreasing in response to higher capital 
and liquidity requirements. That, in turn, has interrupted the highly essential provi-
sion of liquidity to the markets and, therefore, to the broader economy.

The EU, as a result, must attract companies of varying sizes to enter into equity 
and debt financing via primary markets. At the same time, their access to liquidity 
through secondary markets must be improved, this being an additional financing 
channel. Funding aside, companies require capital markets for hedging, and for 
minimizing the risks that arise from price fluctuations.

The CMU, however, should not be regarded as anti-banking. On the contrary, it 
practically defines a new role for banks as an essential pillar to support growth in 
Europe while guaranteeing a high level of consumer protection. In this context, 
banks will benefit significantly from the harmonization the CMU will bring to 
European markets. The benefits will be realized from higher transaction rates across 
the entire Union, from risks diversification and from increased intermediary 
services.

Ideally, bank funding and non-bank funding exist in parallel. Together, they pro-
vide companies with a range of choices for financing their essential investments.

A second pillar of the CMU concept is transparency since this both improves the 
quality of price discovery and reduces investment risk. Price transparency across all 
asset classes is crucial for investors in a stable financial market. And supervisors 
need additional data to spot potential market risks.

In reality, transparency is demanded by the general public along with some indi-
vidual market participants while other market participants prefer not to lose their 
information advantage by disclosing trading data. Indeed, the rise of over-the- 
counter instruments and trading reflects this preference. Regardless, a lack of trans-
parency can cause a serious threat to market stability, especially during stressful 
periods (as was evident in the latest financial crisis).

In this context, the advantage of integrated exchange organizations is that they 
are already operating fully regulated markets, replete with transparent order books 
and neutral price discovery processes. In this way, the exchanges are ideally 
equipped to support this principle, and to guarantee the highest level of investor and 
system protection. Hence, the CMU can be regarded as an opportunity for these 
institutions to offer new business possibilities, and as a means of supporting the 
development of reasonable regulation.

Finally, the CMU is committed to harmonization, as this will likely help to dis-
mantle some of the cross-border barriers that retard the development of integrated 
European markets. Regulatory initiatives, especially those recently developed or 
reviewed, already honor the concept of harmonization. Nevertheless, significant 

129 Cicero analysis [4]: Unblocking the EU’s capital markets.
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fragmentation still exists in the public domain. The initiatives in this area, by build-
ing on a single rulebook that provides a harmonized regulatory framework, should 
significantly increase the attractiveness of European financial markets. This will 
enhance returns on investment and stimulate greater growth.

The EU, in its Green Paper,130 defined both short- and long-term measures for all 
principles. This document also touched upon new regulatory initiatives, and on exit-
ing initiatives considered to be subsumed under the CMU. From a market infra-
structure provider’s viewpoint, a functioning CMU should reconcile loose ends 
from finalization and implementation to the application of existing regulatory initia-
tives. Additionally, it must reduce the regulatory burden to create conditions that 
guarantee an attractive environment for companies and investors. It should also 
facilitate an efficient supervisory structure, and a global level playing field. 
Ultimately, this will better ensure European competitiveness in a fully globalized 
capital market.

Against this backdrop, the persistent call of some European countries for a 
Financial Transaction Tax (FTT) can be seen to be counterproductive: Neither the 
intended regulatory objectives, nor the financial goals, seem to be achievable with 
the introduction of a FTT. The tax, because it would increase trading costs, is 
deemed to have a negative effect on market-based financing. An additional negative 
effect is that the tax will likely be passed along to companies and savers, which will 
further decrease their willingness to invest in capital markets. The net effect will be 
to further erode investor trust and hinder the competitiveness of Europe.

Still, there are hopeful signs and improvements: The financial crisis revealed 
several weaknesses and shortcomings of International financial markets. Some 
European countries, in particular, are still struggling, as previously noted, with ane-
mic growth rates in the aftermath. And the crisis saw a wave of regulatory initiatives 
flooding European financial markets that are aimed at solving immediate problems 
and stabilising the system. An extensive reform of financial markets that are 
significantly changing market structure followed with MiFID and EMIR coming to 
the fore. And, with markets and economies now recovering, the European regulators 
and supervisors have adjusted their focus to the final step on the road: stimulating 
growth and jobs.

As long as no unexpected events upend the financial markets in Europe or inter-
nationally, the coming years will be characterised, not by extensive reforms like 
MiFID or EMIR, but by the consolidation, review, amendment, or replacement of 
current regulatory reforms. The future of European financial markets lies in the 
deeper integration and specified initiatives that will foster growth and jobs through-
out the European Union. First and foremost, for the financial markets infrastructure 
providers, this presents opportunities on various levels:

 1. Regulators will rely on the experience and know-how of industry professionals 
when reforming financial market regulation in light of new requirements, 

130 The paper can be accessed online at http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=
COM:2015:63:FIN&from=EN.
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This provides the possibility to actively shape the debate as well as the 
resulting initiatives in a way that serves regulators, clients, and the industry 
equally.

 2. The integration of financial markets in Europe fosters competition and 
provides opportunities to conquer new markets, and to introduce new 
products and services that serve the requirement of jobs and growth 
throughout the Union.

9.4.2  The USA

In the USA, instead of more change, the medium-term outlook of the financial regu-
latory environment is expected to be characterized by a period of consolidation, in 
particular in further implementation of the Dodd-Frank Act. Indeed, the pendulum 
has swing back from more regulation in the wake of the financial crisis, to increas-
ing calls for regulatory relief as the US economy experienced slow but nonetheless 
generally positive growth.

From the moment the Dodd-Frank Act was passed, opponents and critics were 
calling for certain components of the legislation to be reversed. The most prominent 
categories of issues debated, and those most likely to be the subject of discussions 
for years to come, do not include the provisions of Title VII’s OTC swaps, or the 
general principles of financial stability regulation, notwithstanding efforts of indi-
vidual firms to fall under such regulation. Rather, the contested issues have focused 
in particular on the restrictions under the Volcker Rule, on the regulation of the 
mortgage markets, and on the scope of the CFPB.

Regarding market structure, in January 2015, the SEC announced the establish-
ment of a new Equity Market Structure Advisory Committee to inform the SEC on 
the structure and operations of the US equities markets.131 The Committee’s 
inaugural meeting in May 2015 focused on Rule 611 of Regulation NMS, the Order 
Protection Rule, and in particular criticisms that Rule 611:

• Contributed to excessive fragmentation among trading venues
• Indirectly led to more dark pool trading132 by narrowing the nature of competi-

tion on lit venues to factors such as speed, fees, and exotic order types, at the 
expense of factors such as liquidity and stability that are of major importance to 
investors

• Harmed institutional investors that need to trade in large size by forcing them to 
access small-sized quotations and, thereby, to signal their trading intentions to 
other, largely short-term proprietary traders

131 See SEC, Equity Market Structure Advisory Committee, https://www.sec.gov/spotlight/equity-
market-structure-advisory-committee.shtml.
132 C.f. Chap. 2.
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• Has not succeeded in achieving the SEC’s stated objective of enhancing the 
reward for the display of limit orders133

SEC Chairman, Mary Jo White, has placed a priority on enhancing the US equity 
market structure, and so further regulatory proposals in this area can be expected.

Hence, when it comes to financial markets, the coming years promise opportuni-
ties for all market participants to contribute to stable, transparent, efficient, and 
prosperous markets for Europe and the international community.
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Chapter 10
Security Market Microstructure: The Analysis 
of a Non-frictionless Market

Reto Francioni, Sonali Hazarika, Martin Reck, and Robert A. Schwartz

10.1  Introduction

Security market microstructure addresses issues that involve the implementation of 
portfolio (investment) decisions in a marketplace. Implementation entails the place-
ment and handling of orders in a securities market, and their translation into trades 
and transaction prices. The process links fundamental information concerning 
equity valuation (which is of primary concern to portfolio managers) to prices and 
transaction volumes that are realized in the marketplace. The quality of the link 
depends on the rules, procedures, and facilities of a securities market, and on the 
broader regulatory and competitive environment within which the market operates.

Widespread interest on the part of the securities industry, government, and aca-
demia is testimony to the importance of market microstructure analysis. The subject 
addresses issues that concern investors, broker/dealer intermediaries, market regu-
lators, exchanges, and other trading venues as well as the broad economy. Interest 
in microstructure has increased sharply over the past three and a half decades, 
spurred in particular by three events: the US Securities and Exchange Commission’s 
(SEC) Institutional Investor Report (1971), the passage by the US Congress of the 
Securities Acts Amendments of 1975, and the sharp stock market drop on October 
19, 1987. Further, the advent of computer-driven trading in recent years has enabled 
researchers to capture electronically the full record of all trades and quotes, and this 
has provided empirical researchers with far richer data (referred to as “high- 
frequency data”) for analyzing trading and price setting.

This chapter includes material from [1] and from Schwartz which was reprinted in [2].
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Over the years, microstructure analysis has expanded and, concomitantly, 
exchange structure has strengthened. We consider both of these developments in 
this chapter. First, we set forth the major challenges that the microstructure litera-
ture addresses. Second, we consider the properties of a frictionless trading environ-
ment. Third, we present a broad view of the direction in which microstructure 
analysis has been and is evolving. Fourth, we turn to one application—the design of 
an actual marketplace: Deutsche Börse’s electronic trading system, Xetra. The 
German market was the last of the major European bourses to introduce an elec-
tronic trading platform, and it is state of the arts, which makes Deutsche Börse a 
particularly interesting case in point. Fifth, in the concluding section, we consider 
the bumpy and hazardous road that takes us from theory to the development of an 
actual marketplace.

10.2  Microstructure’s Challenge

Microstructure analysis has four broad applications. First (and this is a key focus 
of the chapter), it gives guidance to market structure development. The link with 
market structure is straightforward: the critical factor that drives microstructure 
analysis is friction in the marketplace (i.e., the explicit and implicit costs of imple-
menting portfolio decisions), and trading costs depend on the architecture of the 
marketplace which determines how orders are handled and turned into trades. The 
flipside of friction is illiquidity, and a primary function of a market center is to 
amass liquidity.

Microstructure’s second application is to facilitate the development of trading 
strategies and algorithms for asset managers and broker/dealer intermediaries. The 
importance of this application is evident in the current development of computer- 
driven algorithmic trading. Algorithms can be fine-tuned to take account of, for 
example, the probability of a limit order executing, time-of-day effects such as mar-
ket openings and closings, search for liquidity in a fragmented environment, and 
choice of a trading modality (e.g., a continuous limit order book market, a quote- 
driven dealer market, a periodic call auction, a block trading facility, or hybrid com-
binations of the above).

The third application of microstructure analysis concerns tests of market efficiency. 
In the 1970s, at a time when the subject was first emerging, the efficient market hypoth-
esis (EMH) was widely accepted by financial economists as a cornerstone of modern 
portfolio theory, and it continues to receive broad academic support today. The hypoth-
esis addresses informational as distinct from operational efficiency (the latter refers to 
the containment of transaction costs by superior market design). According to the 
EMH, a market is informationally efficient if no participant is able to achieve excess 
risk-adjusted returns by trading on currently available information. Many of the EMH 
tests have considered one major part of the information set—market information (e.g., 
recent quotes, trading volume, and transaction prices). If prices properly reflect all 
known information, then (in a frictionless  market at least) they must change randomly 
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over time, hence the term “random walk.” Earlier studies, based on daily data, generally 
supported the random walk hypothesis. However, with the advent of high-frequency 
data, the footprints of complex correlation patterns have been detected. This observa-
tion, along with superior knowledge of the impact of trading costs on returns behavior, 
is casting a new light on market efficiency. Whether inefficiency is thought of in opera-
tional or informational terms, the EMH is not as stellar as it once was.

In its fourth application, microstructure analysis sheds light on how new infor-
mation is incorporated into security prices. In a zero-cost, frictionless environment, 
share values would be continuously and instantaneously updated with the release of 
new information. In actual markets, however, information must be received and 
assessed, traders’ orders must be placed and processed, and executions must be 
delivered and accounts cleared and settled. Costs, both explicit (e.g., commissions) 
and implicit (e.g., market impact), are incurred throughout this chain of events. 
Highlighted in much microstructure literature are the costs that some participants 
incur when, in an asymmetric information environment, other participants receive 
information first and trade on it to the disadvantage of the uninformed.

Asymmetric information is not the only reality, however. In light of the size, com-
plexity, and imprecision of much publicly available information, one might expect 
that investors in possession of the same (large) information set will form different 
expectations about future risk and return configurations. This situation is referred to 
as “divergent expectations.”1 Asymmetric information and divergent expectations 
together reflect a rich set of forces that impact the dynamic behavior of security prices.

This overview of microstructure’s four broad applications underscores that trad-
ing frictions are the subject’s raison d’être. Participant orders cannot be translated 
into trades at zero cost (markets are not perfectly liquid), and trades typically are not 
made at market clearing (i.e., equilibrium) prices. Trading decision rules (algo-
rithms) are needed because the costs of implementing portfolio decisions can 
sharply lower portfolio performance. In fact, much algorithmic trading is designed 
to control trading costs, rather than to exploit profitable trading opportunities. 
Today, trading is recognized as an activity that is both distinct from investing and 
equivalently professional. Market structure is of concern to the buy-side desks pre-
cisely because markets are not perfectly liquid, and neither are they perfectly effi-
cient, either informationally or operationally. Consequently, better market structure 
can deliver superior portfolio performance for participants.

What is the economic service, one might ask, that an equities market provides? 
The fuzzy link that connects information and prices in the non-frictionless environ-
ment underscores two major market functions—price discovery and quantity dis-
covery. Price discovery refers to participants collectively searching for equilibrium 
prices. Quantity discovery refers to the difficulty that participants who would be 
willing to trade with each other actually have finding each other and trading when 
markets are fragmented. This difficulty is accentuated because some participants 
(primarily institutional investors) do not immediately reveal the total size of their 
orders (doing so would unduly drive up their market impact costs).

1 For a recent discussion, see Davis et al. [72].
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Market structure affects both the accuracy of price discovery and the completeness 
of quantity discovery. The link between market structure and price discovery 
depends on the environment within which participants are operating. At one end of 
the spectrum, investors can be equally informed and form homogeneous expecta-
tions based on the information. At the other end, they can be differentially informed 
and form divergent expectations with regard to commonly shared information. 
When investors who share common information all agree on share values (i.e., have 
homogeneous expectations), prices can be “discovered” in the upstairs offices of 
research analysts. When investors are not equally informed, and when they form 
different expectations based on common information, prices must be discovered in 
the marketplace. In this second environment, the economic service provided by an 
exchange is clear—it “produces the price.”

Regarding quantity discovery, handling the orders of large institutional custom-
ers is a challenge. It is not at all uncommon for an institution to want to buy or to 
sell, for instance, 500,000 shares of a company that has an average daily trading 
volume of 300,000 shares. Executing an order of this size can easily drive prices 
away from the trader before the job has been completed. The adverse price move is 
a market impact cost. Institutions attempt to control their market impact costs by 
trading patiently and, as much as possible, invisibly. Good market structure can 
help. To this end, a number of alternative trading systems (ATSs) have been formed 
in recent years, and dark (i.e., non-transparent) liquidity pools have emerged.

With prices discovered in the marketplace, participants employ trading strategies 
when they come to the market to implement their portfolio decisions. Participants 
with differential information that will soon become public determine how best to 
meter their orders into the market so as to move prices to new levels with minimal 
speed. Additional questions that any trader might ask include the following: “If I 
trade now, at the current moment, how will the price that I will receive compare with 
the average price that shares are trading at today?” “Is price currently at a sustain-
able, validated level, or is it likely to move higher or lower in the coming hours, 
minutes, or even seconds?” “Would I do better to be patient and place a limit order, 
or submit a market order and get the job done right away?” “Should I attempt to 
trade now in the continuous market, or wait for a closing call?” The orders that a set 
of participants reveal to the market depend on how questions such as these are 
answered, and prices that are set and trading volumes that are realized depend on the 
orders that are revealed.

The categories of trading costs that receive the most attention on the part of 
exchanges, regulators, and academicians are generally those that are the most 
straightforward to measure: commissions and bid-ask spreads. Increasingly precise 
measures of market impact are also becoming available, and this cost too is being 
widely taken into account. On the other hand, the opportunity cost of a missed trade, 
being far more difficult to quantify, is often overlooked. Also more challenging is 
quantifying a cost that has received little formal attention: realizing executions at 
poorly discovered prices. The problem, of course, is that equilibrium values are not 
observable and appropriate benchmark values are not easily defined.
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10.3  The Perfectly Liquid Environment of CAPM

Peter Bernstein’s [3] piece in the Journal of Portfolio Management has the intriguing 
title, “The Surprising Bond Between CAPM and the Meaning of Liquidity.” In it he 
wrote, “The more liquid an asset, the greater the dominance of systematic risk over 
stock specific risk.” We build on this insight in this section. In so doing, we formal-
ize the fact that the capital asset pricing model describes an extreme case, a totally 
frictionless world where liquidity is infinite and systematic risk has complete domi-
nance over stock-specific risk. The analysis provides a good platform from which 
to launch a discussion of market microstructure, the study of a non- frictionless 
environment.

CAPM models the price of the individual equity shares that, in aggregate, com-
prise the market portfolio. Following standard methodology, we start our analysis of 
the frictionless environment by taking the market portfolio to be one single asset 
(e.g., an all-encompassing exchange traded fund). We consider the demand of an 
agent to hold shares of this one risky asset when the only alternative is the riskless 
asset. We show that an individual agent’s demand curve to hold shares of the risky 
asset is downward sloping, and then use this curve to re-derive certain key CAPM 
equations to show that the associated demand to hold shares of each individual 
equity issue in that portfolio is infinitely elastic, and that therefore the market for the 
individual shares is infinitely liquid.

In the CAPM world, each individual equity issue in the market portfolio has an 
intrinsic value that is given by the parameter that locates the height (on the price 
vector) of that infinitely elastic demand. In the section that follows, we turn to the 
non-frictionless environment of microstructure analysis where individual stock 
demand curves are downward sloping, the liquidity of individual shares is, there-
fore, finite, and individual shares do not have intrinsic values.

To obtain the representative investor’s demand curve to hold shares of the risky 
market portfolio, first we state the agent’s utility (of wealth) function. The demand 
curve to hold shares of the market portfolio may then be obtained directly from the 
utility function. The derivation follows Ho et al. [4].

We make the following assumptions:

• The investor’s portfolio comprises a risk-free asset and one risky asset (shares of 
the market portfolio).

• Share price and share holdings are continuous variables.
• Short selling is unrestricted.
• The existence of a brief trading period, T0 to T1, which is followed by a single 

investment period, T1 to T2.
• All transactions made during the trading period are settled at point in time T1.
• The investor seeks a portfolio at the beginning of the investment period (at time 

T1) that will maximize the expected utility of wealth to be realized at the end of 
the investment period (at time T2).
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• Investor expectations with respect to the share price at the end of the investment 
period (at time T2) are exogenously determined (expectations are independent of 
the current price of shares).

• Investors are risk averse.

The following variables are used:

C0 = holdings of the risk-free asset at the beginning of the trading period (T0).
C1 = holdings of the risk-free asset at the beginning of the investment period (T1).
N0 = number of shares of the market portfolio held at the beginning of the trading 

period (T0).
N1 = number of shares of the market portfolio held at the beginning of the investment 

period (T1).
R0 − 1 = risk-free rate of interest over the trading period.
R1 − 1 = risk-free rate of interest over the investment period.
P1 = price at which shares of the market portfolio are purchased or sold during the 

trading period.
P2 = price at which shares of the market portfolio can be sold at the end of the invest-

ment period (T2).
rm = P2/P1 − 1 = return on the market portfolio.
Q = number of shares traded by the investor at the beginning of the investment 

period (T1); Q > 0 indicates a purchase; Q < 0 indicates a sale.

10.3.1  The Expected Utility of End-of-Period Wealth

The participant starts the investment period with C1 dollars of the risk-free asset and 
N1 shares of the market portfolio (the risky asset). Therefore, wealth at T2 is given 
by C1R1 + N1P2. As of T1, this wealth is uncertain because P2 is uncertain. As of T1, 
the expected utility of end of period wealth can be written as

 
EU C R N P1 1 1 2+( )  (10.1)

The investor starts the trading period with C0 dollars of the risk-free asset and N0 
shares of the risky asset. If during the trading period the decision maker were to 
exchange holdings of the risk-free asset for Q shares of the risky asset at a price of 
P1, the expected utility of end-of-period wealth, written as a function of P and Q, 
given N0 and C0, would be

 
h P Q N C EU C R QP R N Q P1 0 0 0 0 1 1 0 2, | ,( ) = -( ) + +( )éë ùû  

(10.2)

where C0R0 − QP1 = C1 and N0 + Q = N1. Equation (10.2) can be rewritten as

 
h P Q N C c gQ a bQ P1 0 0 1, | ,( ) = + - -( )  
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where
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(10.3)

The step from (10.2) to (10.3) involves a Taylor expansion of the investor’s utility 
around the expected value of wealth if the investor does not trade.2 The procedure is 
a convenient way of introducing the variance term into the utility function.3

10.3.2  The Reservation Demand Curve

Equation (10.3) can be further assessed with the use of risk aversion and risk pre-
mium measures that are defined in Appendix 1. Specifically, using (10.3), we now 
obtain both a reservation price demand curve and an ordinary demand curve to hold 
shares of the risky asset. We consider the reservation demand curve first.

The reservation price for a purchase or a sale is the maximum price the decision 
maker would be willing to pay to buy a given number of shares (Q > 0), or the mini-
mum price the decision maker would be willing to receive to sell a given number of 
shares (Q < 0) when the only alternative is not to trade at all. Equation (10.3) shows 
that, if no trade is made (that is, if Q = 0), the decision maker’s expected utility is 
equal to c. The reservation price for any value of Q is the price that equates the 
expected utility [h(Pl, Q|N0, C0)] if the trade is made, with the expected utility (c) if 
no trade is made. Thus the reservation price for any value of Q is given by

 
h P Q N C cR , | ,0 0( ) =  

(10.4)

where PR is the reservation price associated with the trade of Q shares. Given (10.3), 
for (10.4) to be satisfied, we must have a − bQ − P1 = 0. Hence the reservation price 
demand curve is

 P a bQR = -  (10.5)

2 For a discussion of the Taylor procedure see, for example, R. G. D. Allen, Mathematical Analysis 
of Economists, London, England: Macmillan, 1960.
3 Two further assumptions are required to obtain (10.3): (1) the third derivative of utility with 
respect to wealth is small enough to ignore; and (2) the squared deviation of the expected rate of 
return on the risky asset from the risk-free rate is small enough to ignore.
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10.3.3  The Ordinary Demand Curve

Using (10.3), we can also obtain the ordinary demand curve. At any value of P1, the 
decision maker selects the value of Q that maximizes expected utility. Hence, the 
ordinary price demand curve is given by

 

¶
¶
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P Q N C0

0 0 0, | ,
 

(10.6)

where P0 is the “ordinary” price associated with the trade of Q shares. Differentiating 
h in (10.3) with respect to Q, setting the derivative equal to zero, and rearranging 
gives

 P a bQ0 2= -  (10.7)

10.3.4  The Risk Premium and the Market Price of Risk

When the investor has traded the optimal number of shares of the market portfolio 
at the market determined price per share, his or her risk premium can be related to 
the market price of risk. Assessing, the ordinary demand curve at P0 = P1 gives

 
P

E P

R

N

R1
2

1

1

1

2
=

( )
-

p
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Multiplying by R1/P1, rearranging, and recognizing that [E(P2)/Pl] − 1 = E(rm) and 
R1 − 1 = rf, we get
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(10.9)

Therefore, we have

 
pM m fE r r% = ( ) -  (10.10)

where πM % is the marginal risk premium (see Appendix 1). Note that the right-hand 
side is the price of risk. We thus see that the investor achieves an optimal holding of 
the risky asset by obtaining the number of shares that equates the marginal risk 
premium with the market price of risk.
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10.3.5  The Investor’s Optimal Point on the Capital 
Market Line

The demand model can be used to assess the investor’s optimal point on the capi-
tal market line. Let rp be the return on the combined portfolio (N1 shares of the 
market portfolio and C1 dollars of the risk-free asset). From Appendix equation 
(10.28) we have
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which, using RA = −U″(W)/U′(W), the measure of absolute risk aversion, can be 
written as
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Because σp = (NP/W)σm, we have Var(rp) = σp(NP/W)σm and can write (10.11) as
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Substituting (10.12) into (10.9) and simplifying give
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(10.13)

where RR(= WRA) is the measure of relative risk aversion.
Equation (10.13) shows that for the investor to hold an optimal combined portfo-

lio, the market price of risk per standard deviation of the market portfolio must be 
equal to the investor’s coefficient of relative risk aversion times the standard devia-
tion of the combined portfolio’s return.

Letting w = N1P1/W, substituting wσm, = σp into (10.13), and rearranging give

 

w
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m R
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(10.14)

Equation (10.14) shows that the percentage of wealth that the risk-averse participant 
invests in the market portfolio is positively related to the expected return E(rm), and 
negatively related to rf, Var(rm), and RR. Investors all face the same values of E(rm), 
rf, and Var(rm), but differ according to their degree of risk aversion. More risk-averse 
investors (larger RR) have smaller optimal values of w and hence are more apt to 
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lend at the risk-free rate (which implies w < 1); less risk-averse investors (smaller 
RR) have larger optimal values of w and hence are more likely to borrow at the risk- 
free rate (which implies w > 1).

The right-hand side of (10.13) is the market price of risk per standard deviation 
of the market portfolio. The total compensation for risk taking is the price of risk 
times the standard deviation that the investor accepts (here, the standard deviation 
of the combined portfolio). Multiplying both sides of (10.13) by σp, we obtain
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Adding rf to both sides of (10.15) gives the investor’s total compensation for waiting 
and for risk taking:
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Equation (10.16) shows that the location of the investor’s optimal point on CAPM’s 
capital market line depends on his or her measure of relative risk aversion (RR).

10.3.6  The ith Risky Asset’s Point on the Security Market Line

We now assess the demand model to show the location of an ith risky asset on the 
security market line. In so doing, we establish that the demand for the ith risky asset 
is infinitely elastic. Equation (10.10) shows that the marginal risk premium for each 
investor, as a percentage of P1, will equal E(rm) − rf. Therefore, for each investor,
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(10.17)

It follows from Equation (10.17) that investors with lower values of RA hold a larger 
number of shares, such that the product RAN1 is the same for all investors. Because 
rm = (P2/Pl) − 1, Var r Var P Pm( )= ( )2 1

2/ . Substituting Var r P Var Pm( ) = ( )1
2

2  into 
(10.17) and simplifying give

 
R Var r PN E r rA m m f( ) = ( ) -1 1  (10.18)

Using P1N1 = wW we obtain

 
wR Var r E r rR m m f( ) = ( ) -  (10.19)
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Equation (10.19) can be interpreted as an equilibrium condition for each investor. 
Because wRR = RAN1P1, and given that the product RAN1 is constant across investors, 
RRw is constant across all investors. [It is also clear from (10.19) that the product 
wRR must be constant across all investors, because E(rm), rf, and Var(rm) are the 
same for all.]

The equilibrium condition for each investor with respect to the market portfolio 
implies an equilibrium condition for each investor with respect to any ith risky asset 
in the market portfolio. The CAPM shows that the relevant measure of risk for the 
ith risky asset is βi = σim/Var(rm). Therefore, writing Var(rm) = σim/βi, substituting into 
(10.19), and multiplying both sides by βi we get

 
wR E r rR m i m fs b= ( ) -éë ùû  

(10.20)

Adding rf to both sides of (10.20) gives CAPM’s security market line,
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(10.21)

where E(ri) is the expected return on the ith stock in the market portfolio. Equation 
(10.21), assessed at w = 1, shows that the expected return for the ith risky asset 
depends on its covariance with the market return, and on the measure of relative risk 
aversion for an investor whose optimal combined portfolio contains the market port-
folio only. The equation also shows that the ith risky asset’s specific location on the 
security market line depends on the covariance of the asset’s return with the return 
on the market portfolio, and hence that its expected return depends only on βi, its 
systematic risk.

It follows from the above discussion that the demand to hold shares of the market 
portfolio is downward sloping, while the demand for each individual stock in the 
market portfolio is infinitely elastic. The reason is that perfect substitutes do not 
exist for the aggregate portfolio, but they do exist for the individual stocks. Only one 
factor characterizes any ith stock—βi, its covariance with the market. But the cova-
riance for any stock can be duplicated exactly by an appropriate combination of two 
or more other stocks, and all holdings that have the same covariance must yield the 
same expected return. If they were to yield different expected returns, an unlimited 
number of shares of the higher yielding position would be bought, and an unlimited 
number of shares of the lower yielding position would be sold short until, with cost-
less trading, the buying and selling pressures bring the two prices into exact equal-
ity. Unlimited buying (selling) at any price lower (higher) than the beta appropriate, 
CAPM price manifests an infinitely elastic demand to hold shares. That is, at an 
infinitesimally higher price no shares will be held, and at an infinitesimally lower 
price demand will be unlimited.

Bernstein’s [3] two insights immediately follow: a stock’s systematic risk totally 
dominates its specific risk, and the market for each ith stock is infinitely liquid at the 
price which translates into E(ri), its systematic risk-appropriate return.
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As we turn to the non-frictionless market, the infinitely liquid, infinitely elastic 
property of CAPM is a good point of departure from the frictionless world. A com-
mon denominator in many microstructure analyses is that the demand to hold shares 
of individual stocks is downward sloping (which means that shares do not have 
intrinsic values). Market makers post bid and ask quotes which, when raised, result 
in more public sales to the market maker and which, when lowered, result in more 
public purchases from the market maker. Bid and ask quotes can be distributed over 
multiple price points in competitive dealer markets as well as on public limit order 
books. Trading is not costless. Both explicit costs (e.g., commissions and taxes) and 
implicit costs (e.g., market impact costs) are incurred. Information is complex and 
imprecise, and thus investors commonly disagree about its interpretation. Arbitrage 
is not costless, and perfect substitutes for individual issues do not exist. Share values 
depend not only on the calculations of systematic risk in the upstairs markets, but 
also on how orders interact in the marketplace. As a consequence of all of this, 
trades that are made and the transaction prices that they are made at also depend on 
the structure of a marketplace. Microstructure analyses address these realities that 
CAPM does not comprehend.

10.4  What Microstructure Analysis Has to Offer: Personal 
Reflections

In this section we review the development of microstructure analysis. Our objective 
is not to provide a comprehensive survey of the literature, but to highlight some of 
the important themes that have given guidance to market structure development. 
More detailed information can be obtained from Cohen et al. [5] who have provided 
an early survey of the field; from O’Hara [6] who discusses important theoretical 
microstructure models; from Madhavan and Ananth. Market Microstructure. Journal 
of Financial Markets [7]; Biais et al. [8]; and Parlour and Seppi [9] who have pro-
vided more recent surveys; and from Hasbrouck, Joel. Empirical Market 
Microstructure. Oxford University Press [10] who deals with empirical microstruc-
ture research and research methodology. We first focus on the early literature, next 
turn to more recent developments, and lastly present our thoughts concerning an 
important direction in which future microstructure research ought to head.

10.4.1  The Early Focus

The first contributions to the new field in financial economics that came to be called 
“microstructure” were made by a couple of people who participated in the SEC’s 
Institutional Investor Report (1971). A handful of others independently started to 
focus on microstructure topics in the early 1970s. Eventually a few of the early 
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researchers came to recognize the commonality of their interests and, applying the 
title of Garman’s [11] well-known paper, “Market Microstructure,” they gave the 
field its name.

Much of the early literature focused on dealers and exchange specialists. These 
market makers were viewed as the suppliers of immediacy to investors, and the 
spread was considered the price they charge for providing this service in an environ-
ment where order arrival is nonsynchronous. Of key importance was the relation-
ship between spreads and the costs of market making.

The earlier market maker studies were in large part motivated by a desire to 
determine whether or not these intermediaries were realizing monopoly profits and, 
if so, whether or not their profits were attributable to market making being a natural 
monopoly. Spreads that are greater than the costs of market making would be taken 
as an indication of monopoly power on the part of the dealers, and spreads that were 
negatively related to trading volumes would indicate economies of scale in market 
making, which could imply a natural monopoly [12]. Spreads were indeed found to 
decrease with transaction volume, but reasons other than market making being a 
natural monopoly were advanced [13, 14].

The general picture which emerged was that the trading costs incurred by inves-
tors could be lowered by strengthening competition between market maker interme-
diaries. In particular, competition in the NYSE market was deemed inadequate, as 
specialists and the exchange itself were viewed as having monopoly positions: each 
stock was assigned to just one specialist; the NYSE’s order consolidation rule (Rule 
390) precluded in-house executions by requiring that exchange members send their 
orders for NYSE-listed securities to an exchange; and commissions were fixed and 
unjustifiably high [15].4

Not surprisingly, the focus on the market maker firms led several researchers to 
model market maker pricing decisions (i.e., the setting of their bid and ask quotes). 
These included Bagehot et al. [16], Stoll et al. [17], Amihud et al. [18], Ho et al. [19–
21], and Mildenstein et al. [22]. With one exception [16], the early formulations dealt 
with inventory considerations. A market maker firm holding an undesirably long posi-
tion would lower the quotes (i.e., lower the offer so as to sell more shares, and reduce 
the bid so as to discourage others from selling shares to it). Reciprocally, a market 
maker who was short would raise the quotes. This response on the part of the public 
(buy more shares when the market maker’s offer is lower, and sell more share when 
the market maker’s bid is higher) is evidence that the public’s demand to hold shares 
of any specific stock was taken to be downward sloping. A variety of mathematical 
tools were used to solve for optimal market maker quotes. These models also gave 
further insight into the cost components of the market maker’s spread [23].

While insightful, the early inventory-based pricing models suffered from some 
shortcomings. First, the early formulations for the most part assumed monopoly 
market makers, even though some of these models were applied to markets such 

4 Another major issue addressed by the microstructure literature at that time was the impact of 
information on trading volume and price ([74–76]).
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as the New York Stock Exchange where exchange specialists were in fact 
competing with other floor brokers and customer limit orders [24]. The application 
of theory further suffered from the reality that the price of immediacy for an inves-
tor is not the spread of an individual market maker, or even an average market 
maker spread, but the inside spread (i.e., the lowest ask across all market makers 
minus the highest bid).5 It is important to note that dealer spreads could individu-
ally remain relatively invariant with respect to transaction volume while the inside 
spread fell appreciably.

A further shortcoming of most of these earlier models is that they did not take 
account of a major cost incurred by market makers: the losses generated by trading 
with better informed investors. Recognition of this reality (which is also outside the 
scope of the frictionless world of CAPM) led to a development that did much to 
establish microstructure as an important new field in financial economics—the 
introduction of market maker models that were based, not on inventory manage-
ment, but on controlling the cost incurred when some investors are in possession of 
information that the market maker and other investors have not yet received. Bagehot 
et al. [16] was the first to embark on this line of thought. He was later followed by, 
among others, Glosten et al. [25] and Kyle, Albert. “Continuous Auctions and 
Insider Trading.” Econometrica, 53 [26].

With information asymmetries, the market maker always looses when trading 
with a better informed participant. For microstructure theorists at the time, this 
meant that, for the dealer market not to fail, some investors must trade for reasons 
that are not related to information.6 Liquidity considerations (i.e., an investor’s per-
sonal cash flow needs) were one such motive for public buying and selling. A third 
participant type was also introduced along with the liquidity traders—noise traders 
(participants who trade on price moves as if they contain information when in fact 
they do not). This trio of informed traders, liquidity traders, and noise traders was 
used to show how markets could function and, in so doing, enable new information 
to be incorporated into security prices (Grossman et al. [27], Milgrom, Paul and 
Nancy Stokey. “Information et al. [28],” Kyle, Albert. “Continuous Auctions and 
Insider Trading.” Econometrica, 53 [26], Glosten et al. [25], Copeland et al. [29], 
and Easley and Maureen O’Hara. “Order Form and Information in Securities 
Markets.” Journal of Finance 46 [30–32]).

At this stage in its early development, the microstructure pricing models were 
predominantly market maker models. One exception should be noted, however: a 
National Book System proposed by Mendelson et al. [33] contained a comprehensive 
description of an order-driven automated trading system that provided guidance for 
designing the first exchange-based electronic trading systems. For a more recent dis-
cussion of automated trading systems, see Domowitz, Ian and Benn Steil. “Automation 
et al. [34].” Most equity markets around the globe are now  order- driven, limit order 

5 For further discussion, see Cohen et al. [5].
6 A market supported by informational trading only can indeed function if agents trade with each 
other because their expectations are divergent. When the information that triggers trading is com-
mon knowledge, the condition may be thought of as one where agents are agreeing to disagree.
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book markets that might include market makers in a hybrid structure (as does the 
NYSE), but are not basically quote-driven (i.e., dealer) markets (as was the old 
Nasdaq and London Stock Exchange). The limit order book markets are driven by 
the orders placed by the investors themselves, not by market maker intermediaries.

10.4.2  The Current Focus

Over the years, microstructure analysis has grown extensively on both the theoreti-
cal and empirical fronts. Concomitantly, the securities markets themselves have 
evolved, becoming evermore technologically developed, more global in outreach, 
but also more fragmented between different trading facilities. One important new 
direction microstructure research has taken is to further model the order-driven mar-
ket, an environment where natural buyers and sellers provide immediacy to each 
other because some, who are patient, are willing to post limit orders while others, 
who demand immediacy, choose to submit market orders that execute against the 
posted limit orders. Understanding the costs of, and motives for, placing limit orders 
as distinct from market orders was called for.

With limit orders, the very existence of the bid-ask spread has to be explained. 
That is, with a sufficiently large number of participants placing priced orders, one 
might expect that orders would be posted at virtually every available price point in 
the neighborhood of equilibrium, and that the spread would disappear. Cohen, 
Maier, Schwartz, and Whitcomb (CMSW) made this point in their review paper [5], 
and they analyzed the existence of the spread in Cohen et al. [35].7 They further 
write, “With regard to modeling the market spread, we suggest that a straightfor-
ward aggregation from individual spreads is not possible in a system where there is 
no clear distinction between demanders and suppliers of immediacy, and where 
traders meet in a dynamic, interactive environment that incorporates the impact of 
investor order placement strategies.” Strategic order placement clearly required fur-
ther analysis.

The task, however, was not simple. Some of the first papers in this area assumed, 
as is true for a dealer market, that limit order and market order participants are two 
separate, exogenously fixed groups that are separated by a firewall [36]. This 
assumption, while simplifying mathematical modeling, unfortunately distills out 
much of the richness of an order-driven market. More recent models have elimi-
nated the firewall (Handa et al. [37]; Foucault et al. [38]; Parlour et al. [39]; Handa 
et al. [40]; Foucault et al. [41]; and Goettler et al. [42]). With the choice between 
limit order and market order endogenous, for any market to function, participants 
must divide naturally into four groups which reflect two dichotomies (one between 
buyers and sellers and the other between limit order and market order placers), not 
the standard two (buyers and sellers).

7 Cohen et al. [35] describe the trade-off between execution probability and price improvement in 
the optimal choice between limit and market orders.
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With order type selection endogenous in the order-driven market, the balance 
between immediacy demanders and immediacy suppliers becomes a second equilibrium 
that must be understood. That is, one needs to recognize the conditions under which 
some participants will choose to be liquidity demanders (place market orders) while 
others choose to be liquidity suppliers (place limit orders). If a reasonable balance is 
not achieved between these two groups, the order-driven market will fail (as indeed it 
does for thinner, small cap stocks). Increasingly, these issues have been handled, and 
some sophisticated limit order models have been developed.8

Microstructure analysis of trading systems has expanded to include periodic call 
auctions.9 The economics of a call auction are quite different from those of continuous 
trading and, consequently, so too are the order placement strategies that participants 
should employ when they approach a call market. Call auctions do not, by their very 
nature, supply immediacy. Rather, orders that are entered during a call’s book-build-
ing phase are held for a periodic crossing at a single clearing price at the (generally 
predetermined) time of the market call. Consequently, buy and sell orders submitted 
to a call do not execute when they arrive even if they match or cross in price (matching 
and crossing orders execute immediately in a continuous trading environment). This 
being the case, limit and market orders have a different meaning in a call: limit orders 
do not supply immediacy to market orders, and market orders are simply extremely 
aggressively priced limit orders (i.e., a market order to sell in a call effectively has a 
limit price of zero, and a market order to buy effectively has a limit price of infinity).

Today, virtually all modern, electronic exchanges open and close their con-
tinuous markets with call auctions. Consequently, participants face further 
decisions when operating in a call plus continuous, hybrid market: how to sub-
mit an order to a call auction which is followed by continuous trading (e.g., an 
opening call), and how to submit an order to a continuous trading environment 
that is followed by a call auction (e.g., a closing call). Taking these tactical 
decisions into account is part of the complexity of microstructure analysis.

Technological developments have simultaneously enabled new trading venues to 
emerge (which can fragment markets) while providing connectivity between them 
(which can consolidate markets). Concurrently, regulatory initiatives have been moti-
vated by the desire to intensify inter-market competition. Questions can be raised, 
however, concerning fragmentation of the order flow. The conventional wisdom has 
been that the consolidation of order flow improves liquidity, and exposing each order 
to all other displayed orders gives investors the best prices for their trades. Consolidating 
trading in a single market provides incentives to liquidity suppliers to compete aggres-
sively for market orders by revealing their trading interest, and by being the first to 
establish a more favorable price (if time is used as a secondary priority rule).

On the other hand, arguments in favor of trading on multiple markets include the 
benefits of inter-market competition, and the fact that traders with disparate motives 
for trading may want different marketplaces to trade in (i.e., the “one-size-does-not-
fit- all” argument). And so, different markets develop to serve diverse investor needs 

8 See Back et al. [77] for a recent discussion and further references.
9 See Economides et al. [78] for a description of alternative call market structures.
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(such as achieving a faster execution vs. obtaining a better price). One growing need 
among large institutional investors, the ability to trade large orders with minimal 
market impact, has led to the advent of dark pool, block trading facilities such as 
Liquidnet, Pipeline, and ITG’s Posit that aid in quantity discovery. This develop-
ment in the industry has spawned a related line of research on off-exchange and 
upstairs trading ([43–46]).

A spectrum of market quality issues have been of long and continuing impor-
tance to microstructure researchers. These include market transparency,10 both pre- 
and post-trade [47], the accentuation of intraday price volatility, and correlation 
patterns which have been observed in high-frequency data [48]. Other important 
issues include price clustering and tick sizes [49–51]. Applications such as transac-
tion cost analysis (TCA) and algorithmic trading have received increasing attention 
[52]. The relative performance of floor-based vs. electronic trading is another 
important issue [34].

A major line of empirical research was pioneered by Hasbrouck et al. [53, 54] 
who decomposes transaction prices into two components: a random walk compo-
nent and a stationary component. The random walk component is identified with 
an efficient price that the market is trying to discover. The stationary component 
is viewed as microstructure noise. Microstructure noise is commonly explained 
by features such as the bid-ask spread, market impact, and discreteness of the 
pricing grid. The noise component has also been attributable to price discovery 
itself being a dynamic process (Menkveld et al. [55], and Paroush et al. [56]).11

Numerous empirical studies have focused on two of the world’s premier mar-
kets, the New York Stock Exchange and Nasdaq [54, 57–65], among others. Many 
other studies have considered European markets, Asian markets, and other markets 
around the world (e.g., [66–68]).12 Across all of these markets, structural and perfor-
mance differences have been noted, but also major similarities have been observed. 
It is apparent that, despite the influence of historic and cultural considerations, 
trader behavior and market performance around the globe depend largely on micro-
structure realities. Alternatively stated, trading rooms and markets around the world 
bear striking resemblances to each another.

Another recent line of research has considered how search costs affect bid-ask 
spreads in financial markets. To this end, Duffie, Pedersen, and Garleanu [69] pres-
ent a dynamic model of market makers under the assumption of no inventory risk 
and information that is symmetrically distributed. They show that sophisticated 
investors who have better search and bargaining abilities face tighter bid-ask 
spreads. This is in contrast to traditional information-based models which imply 
that spreads are wider for more sophisticated (i.e., better informed) investors.

10 Trading systems differ in their degree of transparency Pagano et al. [79] investigate whether 
greater transparency enhances market liquidity by reducing the opportunities for taking advantage 
of uninformed participants.
11 Also see Hasbrouck, Joel. “One security et al. [65], Harvey et al. [80], and Jones et al. [81].” 
Further references are provided by Menkveld et al. [55].
12 Also see Bessler, Wolfgang. Editor, Bösen et al. [82] for discussion and further references.
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As we have noted, unlike in the frictionless market arena of CAPM, amassing 
liquidity is a primary function of a marketplace and market structure features are 
generally designed with liquidity implications in mind. Asset managers also take 
liquidity into account, along with the two other standard variables of modern port-
folio theory, risk, and return. Difficulties in defining, measuring, and modeling 
liquidity are formidable, however, and the literature that deals with it directly is rela-
tively sparse [70]. Nevertheless, liquidity considerations have permeated the micro-
structure literature, both explicitly and implicitly.13

Looking back over the development of microstructure analysis, two observations 
stand out. First, microstructure studies have in multiple ways given direction to 
market structure development. Second, to a remarkable extent, the various theoreti-
cal microstructure models that are center stage today, and many empirical analyses 
that are based upon them, share a common structural framework—the asymmetric 
information paradigm. This consistency is desirable in that it implies that the field 
has grown by accretion rather than by replacement. Consequently, new insights are 
more apt to refine than to contradict old conclusions.

Consistency, however, is not desirable if the common structural framework 
becomes overly rigid and restrictive, and if it yields incomplete and/or misleading 
answers to questions involving trader behavior, market structure, and regulatory 
policy. At times, a literature starts to advance along new fronts. We consider this 
possibility next for the microstructure literature.

10.4.3  Future Directions

As we have noted, the current focus in the literature is on asymmetric information- 
based models, which are characterized as follows. Trading is driven by informa-
tional change, liquidity needs, and noise trading. The information motive for trading 
is the first mover of the three (liquidity and noise trading are required so that a 
market will not fail). Further, order arrival in the continuous environment is gener-
ally taken to be asynchronous. For a continuous trading regime to function with 
asynchronous order arrival, the presence of a limit order book and/or a market 
maker intermediary is required.

Information trading is of keen interest because it represents the process by 
which new information is reflected in share values. In the standard asymmetric 
information models, it is assumed that all participants in possession of the same 
information form equivalent expectations concerning future risk and return con-
figurations. When information changes, however, participants may not all receive 
the news at the same time; some receive it before others, a reality that, at any point 
in time, can divide traders into two groups—the informed and the uninformed. 

13 For further discussion and references regarding liquidity see Amihud et al. [83]; Chordia et al. 
[84, 85]; Hasbrouck, Joel and Duane Seppi. “Common Factors in Prices et al. [86]; Amihud et al. 
[87]; and Pástor et al. [88].”
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Informed participants will never trade with each other; consequently, liquidity and 
noise traders must be present for a market to function. As noted, asymmetry of 
information, for the most part, lies at the heart of the standard microstructure mod-
els of today.

The homogeneous expectation assumption has been tempered of late. As a fur-
ther departure from the infinitely liquid, zero-cost environment of CAPM, it is being 
recognized that some participants produce “private information” (namely, that they 
further process information so as to gain insights that are not immediately available 
to others). Whether participant expectations differ because of the actual production 
of private information, or simply because different people interpret the same infor-
mation or news announcement differently, the expectations of a group of investors 
can be divergent.

Also at the heart of the asymmetric information models is the presumption that a 
stock has a fundamental value that bears a unique relationship, not to trader activity 
in the marketplace, but to the fundamental information that informed traders pos-
sess. The process of information being fully reflected in prices under asymmetric 
information is the act of informed and uninformed agents trading with each other 
until any discrepancy between a market price and a fundamental value is eliminated. 
The process can be viewed as arbitrage. In the earlier dealer models, the market 
maker was assumed to know a stock’s fundamental value. In later models, informed 
traders but not the market maker know the fundamental values [26]. Especially in 
the later models, price discovery is not instantaneous; rather, it is a protracted pro-
cess that depends on the individual strategies employed by the informed and unin-
formed agents.

In recent years, an alternative paradigm has been emerging: a divergent expecta-
tions environment [71]. While institutionally realistic, this paradigm has met with 
considerable academic resistance. For one thing, homogeneous expectations envi-
ronments are far easier to deal with mathematically and homogeneity has, in many 
applications, proven to be a useful modeling assumption. The assumption has also 
been retained for another reason. As an attribute of individual rationality, it is pre-
sumed that intelligent agents facing the same information and applying the same 
(correct) analytic techniques will reach the same conclusions and, therefore, will 
have homogeneous expectations.

Fundamental information, however, is enormous in scope. It is complex and 
imprecise, and our tools for analyzing it are relatively crude. In the presence of 
fuzzy information, expectations can be divergent. Allowing for divergent expecta-
tions opens another path for microstructure analysis, and it introduces new ques-
tions concerning agent behavior, market structure, and regulatory policy. Moreover, 
a further element can enter the analysis in a divergent expectations environment: 
along with forming their own opinions, agents may also respond to the opinions of 
others, i.e., exhibit adaptive valuation behavior [56, 72].14 Just how agents commu-

14 Adaptive valuation behavior refers to individual agents becoming more bullish (bearish) when 
learning of the relatively bullish (bearish) attitudes of others.
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nicate with each other and respond to each others’ opinions is a subject for ongoing 
research. The topic also opens another interface with behavioral finance.

Price discovery acquires a different meaning in a divergent expectations 
environment, and this has important implications for market structure. When asym-
metric information characterizes a community of investors, the strategic behavior of 
informed agents can affect the path that price takes when news moves a share value 
from one equilibrium to another, but the new equilibrium is path independent. With 
divergent expectations, the new equilibrium is path dependent—it depends on how the 
opinions of a diverse set of agents are integrated [56]. Alternatively stated, with diver-
gent expectations, price discovery is a coordination process and, as such, is directly 
effected by market structure.

In the standard asymmetric information environment, the key dichotomy is 
between informed and uninformed participants. But a second dichotomy also 
exists—one that separates large institutional customers from small retail custom-
ers. One might expect that the informed investor set would largely comprise the 
institutional customers. After all, the institutions are professional, they can afford 
to continuously monitor information and respond to news, and their very size (all 
else constant) reduces their per share cost of doing so. With divergent expecta-
tions, however, there is no presumption that institutional customers can, because 
of their size, consistently evaluate shares more accurately. On the contrary, institu-
tions commonly disagree with each other and, as a consequence, commonly trade 
with each other.

In the divergent expectations environment, institutional investors do not neces-
sarily have an advantage over retail customers as fundamental analysts. In fact, 
their size makes trading more difficult and they incur higher transaction costs. So 
what accounts for their popularity? The value added by the mutual funds, pension 
funds, etc. comes largely from their ability to facilitate diversification. Further, 
they can bring a systematic, professional, and disciplined approach to portfolio 
management [72].

10.5  From Theory to Application

Microstructure analysis is inherently involved with analyzing the detailed function-
ing of a marketplace. The literature has a strong theoretical component and, to a 
large extent, is structured to yield insights into the effect of market design (structure 
and regulation) on market performance. Hopefully, theory can provide a broad 
roadmap for real-world market architects to follow. In this section we provide a 
broad overview of major technology and regulatory changes that have taken place 
in the USA and Europe.15

15 Further discussion of market structure development is provided by Harris and Larry. Trading and 
Exchanges: Market Microstructure for Practitioners [89].
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10.5.1  Technological Developments

Two exogenous forces have driven market structure change: technology and 
regulation. Regarding technology, the first big step was taken in 1971 in the USA 
when the National Association of Securities Dealers (NASD) introduced an elec-
tronic automated quotation (AQ) display system called NASDAQ. The Toronto 
Stock Exchange was the first exchange to introduce an electronic order-driven 
platform, its Computer Assisted Trading System (CATS); the year was 1977. 
Following in Toronto’s footsteps, London instituted SEAQ in 1986, Paris rolled 
out its Cotation Assistée en Continu (CAC) in 1986, and Deutsche Börse’s Xetra 
came to life in 1997. Also in 1997 the London Stock Exchange introduced its 
Stock Exchange Trading System (SETS) limit order platform. By the end of the 
twentieth century most of the exchanges in Europe had converted to electronic 
limit order book platforms.

Change came more slowly in the USA. Instinet introduced an electronic platform 
in 1969. Nearly 30 years later, Instinet became known as an Electronic 
Communications Network (ECN). In short order, a slew of other ECNs emerged, 
led most prominently by Archipelago and Island. In 2002, Nasdaq implemented its 
own electronic platform which, at the time, was called “SuperMontage.” Most 
recently, in the Spring of 2006, the newly privatized NYSE Group initiated its 
Hybrid Market, a facility that has transformed the Big Board from a floor-based 
“slow” market into a hybrid that includes a “fast market” electronic venue. As of 
this writing, the floor-based component of the NYSE’s hybrid has been markedly 
reduced in importance. Several specialist firms have ceased operations, other floor 
brokers have departed, and the trading room areas have collapsed from five to two.

10.5.2  Regulatory Initiatives

Major regulatory initiatives have played an important role in jump-starting these 
market structure changes. The 1975 Congressional Securities Acts Amendments was 
the first sizable regulatory foray into market structure development. The Amendments 
precluded the fixing of commission rates and mandated the development of a 
National Market System (NMS). In 1997, the US Securities and Exchange 
Commission instituted its new Order Handling Rules (OHRs), which require that 
market makers holding customer limit orders display those orders in their quotes, 
and that dealers at least match any quotes that they themselves display on an ECN 
(either by bettering the quotes that they offer customers or by posting their superior 
quotes in Nasdaq’s SuperMontage). Following the OHRs, three other regulatory ini-
tiatives were introduced in the USA in relatively fast succession. In 2000, the NYSE, 
under pressure from the SEC, rescinded its order consolidation rule (Rule 390). In 
2001, the US markets completed the transition from fractional to decimal pricing, 
which resulted in the minimum tick size decreasing from 1/16 of a dollar or 6.25 
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cents (it had earlier been 1/8 of a dollar or 12.5 cents) to one cent. In 2005, the SEC 
adopted Regulation NMS, the key provision of which is that better priced limit orders 
cannot be traded through (the trade-through rule was fully implemented in 2007).

On the eastern side of the Atlantic, the first major regulatory initiative was taken 
in 1993 when the Investment Services Directive opened the door for cross-border 
trading by introducing the single European passport. As discussed in Schwartz, 
Robert and Reto Francioni. Equity Markets in Action and Sons [2], “Passporting 
defines a system of mutual acceptance of other EU countries’ rules without truly 
harmonizing all of the details of the various rules.” Major regulatory change is cur-
rently coming again to the European arena in the form of the Markets in Financial 
Instruments Directive (MiFID). Key provisions in MiFID include a best execution 
requirement (echoes of the 1975 US Securities Acts Amendments), a quote disclo-
sure requirement for upstairs broker/dealers (echoes of the US Order Handling 
Rules), and the disallowance of order focusing rules (echoes of the US SEC pressur-
ing the withdrawal of NYSE Rule 390). A major regulatory difference is that no 
trade-through rule has been imposed on the European markets (unlike under the US 
SEC’s Reg NMS).

10.6  Deutsche Börse: The Emergence of a Modern, 
Electronic Market

We turn in this section to the designing of an actual marketplace. Our focus is on 
Deutsche Börse: it is the dominant stock exchange in Germany, the last of the major 
European bourses to go electronic, and its technology is state of the art.

Important insights were gained from the microstructure literature during Xetra’s 
planning period and the system’s implementation has marked a huge step forward 
for Germany’s equity markets. But our roadmap, which is undoubtedly incomplete 
today, was even more limited in the 1994–1997 years when Xetra was being 
designed. And, there is always the danger that the cartographer whose map is 
being used has some misconceptions (e.g., believes in the existence of the 
Northwest Passage).

10.6.1  The German Equities Market in the Mid-1990s

As recently as the mid-1990s, the German market had major structural defects that 
would undermine its competitiveness in the European arena. In recognition of this, 
Deutsche Börse, the newly founded exchange operator of the Frankfurter 
Wertpapierbörse (FWB), became the leading force for change.16

16 FWB also owned the futures and options exchange Deutsche Termine Börse. After the 1997 
merger with SOFFEX, DTB became Eurex.
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In the mid-1990s, Frankfurt’s trading floor was the major marketplace for 
German stocks, but the German market was badly fragmented. Kursmaklers, the 
equivalent of specialists, concentrated much of the liquidity in their order books. A 
primitive (by today’s standards) electronic trading system, IBIS (which was owned 
by FWB), operated in parallel with the floor trading. IBIS’s central component was 
an open limit order book that had hit and take functionality, but did not match orders 
automatically. The electronic system captured about 40 % of the trading volume in 
the 30 large-cap DAX stocks, but no link existed between IBIS and the floor. Seven 
other floor-based regional exchanges were also operating in Germany with technical 
infrastructures that were similar to those in Frankfurt. In total, the regionals at that 
time were attracting roughly 10 % of German exchange-based trading volume. 
Moreover, off-board trading has been (and still is) prevalent in Germany [73].

Transparency for floor trading (pre-trade transparency in particular) was low. 
Quotes were not distributed publicly (they were available on the floor only). Price 
priority between different trading venues was not enforced and orders executed in 
one market commonly traded through orders waiting to be executed in another mar-
ket. Market manipulation and other abuses of power and position were believed to 
be rife on the old Frankfurt floor. Given the appreciable market fragmentation, poor 
transparency, imperfect inter-market linkages, and dubious floor behavior, transac-
tion costs were high. Changes, both structural and regulatory, were called for. The 
result was the development of Xetra, an electronic order-driven trading system that 
comprises two principal modalities—a continuous order book platform and peri-
odic single-price call auctions.17

10.6.2  Designing a New Trading System

Xetra’s development started in 1994, and the system was launched in 1997.18 Strong 
external forces also motivated this reengineering of Deutsche Börse’s market struc-
ture: regulatory reform, soaring trading volumes, pan-European harmonization of 
the exchange industry, vibrant cross-border competition for order flow, and rising 
concerns of market participants about the future performance of Germany’s finan-
cial markets.

Through Xetra’s design stage, microstructure theory, even as it existed at the 
time, was an indispensable guide. This new field in financial economics, with its 
origin in issues concerning the competitive and architectural structure of an 
equity market, should have been able to give guidance to the development of an 
actual marketplace such as Xetra. To an extent, it has fulfilled its promise. The 
literature gave Deutsche Börse a broad roadmap, and it has highlighted underly-
ing relationships and other important considerations that a market architect 
should be aware of.

17 For further discussion and descriptions, see Francioni et al. [1].
18 Appendix 2 provides details of Xetra’s design.
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Building the Xetra model involved specifying principles that the new market 
should implement, and the system’s functionality also had to be defined. Most 
importantly, the new market system was to provide equal and decentralized access 
to all of its participants. Further, the system’s functionality and the market informa-
tion delivered to users (both pre- and post-trade) were to be the same for all traders. 
A trader’s location should not matter. With this in mind, Deutsche Börse’s funda-
mental architectural decision was to structure a hybrid market that included two 
major modalities—a continuous electronic order-driven platform, and periodic call 
auctions that were used primarily for market openings and closings.19

An absolutely critical attribute of an order-driven trading system is its ability, 
vis-à-vis its competitors, to win the battle for liquidity. Regarding this matter, the 
earlier microstructure literature has given some guidance, but liquidity is a complex 
attribute to deal with. As it is not easy to define and measure, liquidity has been very 
difficult to model and assess. However, as noted above, the measurement and analy-
sis of liquidity are currently attracting considerably more attention in the micro-
structure literature.

Price discovery and transparency are two other issues for which the microstruc-
ture literature has provided valuable guidance. The architects at Deutsche Börse 
recognized that price discovery is a primary function of a market center, and their 
major reason for introducing the call auctions was to sharpen its accuracy, particu-
larly at market openings and closings. Understanding that transparency is important 
while recognizing that it should not be excessive, the decision was made to disclose 
only the indicative clearing price (not the full book of orders) in the pre-call, book- 
building period.

Microstructure literature has given insights into the operations of the public limit 
order book for continuous trading. At the time, recognition was also emerging of 
periodic call auctions, a modality that was clearly differentiated from, but could 
effectively be used with, the continuous market. With regard to continuous trading, 
microstructure analyses of the use of limit and market orders and of the interaction 
between these two order types proved to be most valuable. However, a deeper 
understanding of the economics of an order-driven market now exists than was the 
case in the 1994–1997 period when Xetra was being designed.

Another important contribution of microstructure theory has been the classifica-
tion of traders according to their needs for immediacy and their propensities to be 
either givers or takers of liquidity. The differentiation between informed and uni-
formed traders also proved to be valuable, particularly with respect to the market 
maker role that has been incorporated into Xetra. Specifically, market makers, 
referred to as “designated sponsors,” were included to bolster liquidity provision for 
smaller cap stocks. A balance had to be achieved between the obligations imposed 
on the designated sponsors and the privileges granted to them. To accomplish this, 
information had to be assessed concerning the role of dealers in general (e.g., 
NASDAQ-type market makers) and specialists in particular (e.g., NYSE-type 

19 Interestingly, the microstructure literature on call auctions was relatively sparse at that time. For 
an early discussion, see Handa et al. [90].
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specialists). That balance defined the designated sponsors’ role in Xetra, and secured 
their willingness to accept it. Market microstructure insights also yielded the under-
standing needed to transform the specialist role into the newly designed designated 
sponsor role.

But designing an automated trading systems is indeed a complex task, and the 
gap between theory and implementation is both large and intricate. Trading deci-
sions can be made in a large variety of ways that run the gamut from humans inter-
acting directly with humans without computers to humans trading via electronic 
order handling and execution systems and to computers making trading decisions 
that are sent electronically to a computerized market (e.g., computer-driven algo-
rithmic trading). Since the mid-1990s, market structure development has involved 
mainly the design of an electronic trading facility.

Deutsche Börse took account of the fact that automation impacts both the way in 
which trading decisions are made and the process by which prices are determined 
and trades executed in a market center. An electronic market requires the specifica-
tion of an array of critical features (e.g., the trading modalities employed, rules of 
price and quantity determination, and basic features such as order types and trading 
parameters). With an electronic market, the software that implements a desired mar-
ket structure must be specified on a level of detail that far exceeds what is required 
for human intermediated trading.

For instance, a human agent (specialist) has historically handled price determina-
tion at NYSE openings. This function is performed with reference to various rules, 
but the specialist is also free to exercise reasonable judgment. Further, human-to- 
human interactions can evolve naturally as problems, opportunities, and new com-
petitive pressures arise. In contrast, with a fully electronic opening, every possible 
condition that can occur must be recognized and a rule for dealing with it specified, 
and electronic interaction can be changed only by rewriting the code that specifies 
with step-by-step precision just how orders are handled and turned into trades and 
transaction prices.

How does one achieve the precise specifications that a computerized trading sys-
tem must have? In 1994, the market architects at Deutsche Börse could study the 
operations of other electronic platforms (e.g., CATS in Toronto and CAC in Paris). 
Doing so was helpful but of limited value given that Deutsche Börse was looking to 
develop a distinctive system.

When moving into new territory, market structure development is a venture. 
How does one know in advance whether or not it will work? How can one deter-
mine whether or not the new system will be viable from a business perspective? 
Nevertheless, design decisions have to be made, technical requirements must be 
specified, and the system must be built. The decisions involved represent huge 
financial bets on whether or not a new market structure will attract sufficient liquid-
ity. Prototyping a new market in the design phase helps the assessment process, but 
doing so was considerably more difficult in 1994 than it is today with the advent of 
superior information technology and testing capabilities. In 1994, the architects 
were forced to rely more on their own educated judgment and on any insights they 
might gain from microstructure research.
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Those who are involved in the design of an actual market realize that the devil is in 
the details. Consider, for instance, the specification of a call auction. A call has excel-
lent theoretical properties, but how should an actual auction be designed? It is straight-
forward to say that the market clearing price in a call auction should be the value that 
maximizes the number of shares that trade. But what should the specific rule be for 
selecting the clearing price if two prices both result in the same maximum trade size? 
Additionally, how transparent should the book be in the pre-call, order entry period? 
Are further design features needed to counter the possibility of gaming? And so on.

Other considerations that for the most part are outside the scope of the micro-
structure literature also came into play during the design of Xetra. Information tech-
nology issues such as scalability, open architecture, and system reliability are of 
critical importance. So too are procedures for post-trade clearing and settlement. 
One of the final steps in the structural design of the new German market was the 
introduction in 2003 of a central counterparty (with a CCP, counterparty risk man-
agement was centralized and trading became fully anonymous, both pre- and post- 
trade). Electronic trading is also a prerequisite for highly efficient straight-through 
processing (STP involves all stages of a trade’s life cycle). Information technology 
has further facilitated the timely capture of market data (all trades, quotes, market 
index values, etc.) and has expedited its delivery to users. With regard to these 
diverse applications, Deutsche Börse has achieved a closer integration between 
trading on Xetra and the broader market infrastructure.

10.7  Conclusion: The Roadmap and the Road

A market architect must have a roadmap that, broadly speaking, says where one 
ought to head and roughly how to get there. To this end, the microstructure literature 
has added clarity, articulation, and intellectual support. Briefly stated, the objective 
is to reduce trading frictions (costs), sharpen price discovery, and facilitate quantity 
discovery. The means of achieving this broad objective involve the amassing of 
liquidity. This is done through the appropriate use of limit order books for both 
continuous and call auction trading and, where appropriate, the inclusion of  broker/
dealer intermediaries. Further insights are gained from microstructure’s in-depth 
analyses of trading motives (new information, liquidity needs, and technical trading 
signals). The literature has also provided guidance with regard to issues such as 
transparency and the consolidation (fragmentation) of order flow.

But theory, even if it does provide a good roadmap, can take one only so far. The 
closer one gets to the design of an actual system, the more apparent the complexities 
of trading and trading systems become. The road actually traveled is indeed bumpy 
and hazardous. System designers know that “the devil is in the details.” They have 
to grapple with issues ranging from scalability, reliability, and other IT require-
ments to business considerations concerning the ultimate profitability of a trading 
venue. The market architects at Deutsche Börse recognized these issues and their 
new system, Xetra, has marked a huge step forward for the German equity market.
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Today, important problems persist with regard to market design in Germany (and 
in all other markets around the world). Two fundamental questions concerning mar-
ket architecture that have yet to be adequately answered are the following: (1) What 
is the best way to deal with large, institutional orders? (2) How is liquidity creation 
best handled for mid-cap and small-cap stock? At the same time, important micro-
structure topics continue to emerge at the academic research desks. Are there limits 
beyond which microstructure theory cannot provide guidance? Are there limits to 
the level of efficiency that a real-world market can ever achieve? Undoubtedly, both 
answers are “yes” but, without question, neither of these limits has as of yet been 
reached. Quite clearly, microstructure research and the design of an actual market-
place remain works in progress.

10.8  Appendix 1: Risk Aversion and Risk Premium 
Measures

Our analysis of the perfectly liquid CAPM environment makes reference to two 
measures of risk aversion and to several dimensions of a risk premium. We provide 
details concerning both of these in this appendix.

10.8.1  Risk Aversion

We use two risk aversion measures: (1) RA = −U″(W)/U′(W) is a measure of absolute 
risk aversion, and (2) RR = WRA is a measure of relative risk aversion. Because U″ < 0 
for a risk averse decision maker, RA, RR > 0 for risk aversion. Larger values of RA and 
RR indicate higher degrees of risk aversion. RA is a measure of absolute risk aversion 
because it reflects the decision maker’s reaction to uncertainty in relation to the 
absolute (dollar) gains/losses in an uncertain situation. RR is a measure of relative 
risk aversion because it reflects the decision maker’s reaction to uncertainty in rela-
tion to the percentage gains/losses in an uncertain situation.20

10.8.2  Risk Premiums

A risk premium is the minimum dollar compensation a decision maker requires to 
hold a risky asset in place of an alternative that involves no risk. Specifically, a deci-
sion maker would be indifferent between a riskless investment with a certain return 
of D dollars and a risky investment with an expected dollar return of E(Z) equal to 

20 For further discussion, see J. Pratt, “Risk Aversion in the Small and the Large,” Econometrica, 
January 1964.
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D plus the investor’s risk premium. In general, the investor’s risk premium depends 
upon his or her utility function and initial wealth, and upon the distribution of Z.

Pi (π) in (10.3) is a risk premium: π equals one-half of RA (the measure of the 
investor’s absolute risk aversion) times Var(P2), which measures the absolute (dol-
lar) risk attributable to holding one share of the market portfolio. The uncertainty 
associated with holding N shares of the risky asset is Var(NP2) = N2 Var(P2); thus the 
total risk premium for holding N shares is

 p pT N= 1
2

 (10.22)

Dividing (10.22) by N1 (= N0 + Q) gives the risk premium per share (the average risk 
premium):

 p pA N= 1  (10.23)

Differentiating (10.22) with respect to N1 gives the risk premium for a marginal 
share (the marginal risk premium):

 p pm N= 2 1  (10.24)

Dividing (10.24) by P1 expresses the marginal risk premium as a percentage of cur-
rent price:
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The return on the combined portfolio of N1 shares of the market portfolio and C1 
dollars of the risk-free asset is

 

r
P

P

PN

W

PN

W
rP f= -

æ

è
ç

ö

ø
÷
æ

è
ç

ö

ø
÷ + -æ

è
ç

ö

ø
÷

2

1

1 1 1 11 1

 
(10.26)

and the variance of the return on the combined portfolio is
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Thus the investor’s risk premium associated with the uncertain return realized from 
the combined portfolio is
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10.9  Appendix 2: Designing Xetra

This appendix provides further detail on the development and design of Deutsche 
Börse’s electronic trading platform, Xetra. The first steps in designing Xetra 
involved specifying principles that the new market should implement, and defining 
the system’s functionality. This was done by Deutsche Börse working together with 
key market participants. Most importantly, the new market system was to provide 
equal and decentralized access to all its participants. Further, the system’s function-
ality and the market information delivered to users (whether pre- or post-trade) were 
to be the same for all traders. A trader’s location should not matter.

Equity trading in the German market has been and continues to be order driven. 
This was true both for IBIS and for floor trading that was managed by a Kursmakler 
acting in the capacity of auctioneer, broker, and dealer. It was clear from the begin-
ning that Xetra should run an open limit order book (open in the sense that aggre-
gated order volume is displayed at all price points in the order book). Additionally, 
order matching was automated and trader anonymity ensured.

Core features of an electronic trading system are determined by the market struc-
ture that it implements. The structure defines how orders are handled and translated 
into trades and transaction prices. Xetra’s market model comprises diverse sub- 
models, each with a single trading modality, or a combination of multiple modali-
ties (i.e., it is a hybrid). Most importantly, Xetra implements both continuous 
trading and periodic call auction trading. This differentiation is required to cope 
with liquidity differences among stocks, and different liquidity needs among users 
depending on the size of their orders and motives for trading. The market for all 
stocks opens and closes with a call auction, while less liquid stocks trade in multiple 
call auctions per day.

Once the building blocks were defined (i.e., continuous trading and call auc-
tions), and their combinations specified, the next design step was to detail the spe-
cific features of each of the modalities. Those features are either static (i.e., represent 
basic structures such as the order book) or dynamic (i.e., define processes and 
behavior such as order matching). The next two sections of this appendix consider 
the systems design in more detail for continuous trading and periodic call auction 
trading, respectively.
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10.9.1  Continuous Trading

By the mid-1990s, order books for continuous trading with price and time priorities 
had been implemented around the globe. In designing Xetra, Deutsche Börse’s mar-
ket architects could refer to a wide range of existing examples, and to a broad micro-
structure literature. Once the eligible order types were identified, the center piece of 
the development was the definition of the detailed rules of price-time matching. The 
complexity of this definition was broken down into a finite set of individual cases 
that involved various order book situations combined with various incoming orders, 
for which the trading outcome was to be defined by a rule. All rules collectively 
described the dynamics of order matching.

A major challenge in designing continuous trading involves the measures that 
should be taken to provide an orderly market in periods of sharply elevated price 
volatility. To deal with this, the concept of a “price corridor” was formulated. Diverse 
corridors around historical prices were defined that set the benchmark for an “orderly” 
price for the next trade. If a price occurred that lay outside its corridor, trading was to 
be halted (briefly) with the entire order book transported into a call auction. The 
purpose of the call was to allow the market to consolidate in both space and time. 
Trading in the continuous market was resumed upon completion of the call.

Lastly, all trading parameters for the continuous platform had to be determined. 
This included specifying tick sizes, breadth of the price corridors, durations, and 
timings. Together, this provided a comprehensive overview of the “steering wheels” 
for the newly designed market.

10.9.2  Call Auction Trading

The purpose of Xetra’s call auctions is threefold: (1) to open and close continuous 
trading, (2) to trade less liquid stocks in multiple calls per day with no continuous 
trading offered, and (3) to stabilize the market in times of large price moves. Despite 
those multiple purposes, a single design was defined for the auctions. Additionally, 
certain key consistencies between continuous trading and the call had to be achieved. 
For example, both limit and market orders that could be submitted to continuous 
trading were allowed entry into the call order book. This seemingly simple require-
ment was complicated to implement because it expanded the universe of possible 
order book configurations (and therefore necessitated more complex matching 
rules). Additional procedures for setting the clearing price were also required to 
guard against erroneous pricing that could be caused by market orders overpower-
ing an insufficient number of limit orders. As with continuous trading, price and 
time priority execution rules were stipulated.

Most crucial was the degree of transparency that the calls would offer. Sufficient 
information about the order book had to be delivered for market participants to have 
relevant price and quantity information concerning actual market situations, but 
detailed information was suppressed to inhibit excessive information leakage and 
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gaming. The pre-call information now available in Xetra is the highest bid and the 
lowest offer posted in the call when these orders do not cross, or the indicative call 
auction price that is calculated when the order book is crossed. In other words, the 
full order book content is not visible—pre-call, the Xetra screen displays only the 
potential outcome of the call at each point in time.

When Xetra was under development, call auction trading at prespecified times 
was managed on the floor by specialists who were responsible for price determination, 
timing, and provision of dealer liquidity. The challenge was to reengineer the call so 
that it could be run by a computer, not by a human intermediary. The issue that 
Deutsche Börse was facing was also grappled with by market microstructure 
academicians and other market architects. Substantial external guidance was 
received in the planning process. In particular, important inputs were obtained con-
cerning the optimal degree of transparency for the call’s anti-gaming measures. The 
availability at the time of a variety of different call auction designs (both used and 
proposed) enabled Xetra’s calls to be designed relatively quickly.

10.9.3  Electronic Trading for Less Liquid Stocks

Kursmaklers (specialists) on the Frankfurt floor (both today and in the past) provide 
immediate liquidity at times when external liquidity is insufficient. The desire was 
strongly expressed, with two provisos, for a market maker to be incorporated into 
Xetra’s order-driven model for less liquid stocks. The two provisos were that (1) 
market participants must all have equal access to information, and (2) equal access 
to functionality must be maintained at a maximum level. Consequently, any changes 
that would favor the dealers were kept to a minimum.

The dealers were referred to as “designated sponsors.” Like market makers in 
general, the designated sponsors were given both privileges and obligations. The 
primary obligation is that, on request of other market participants, the designated 
sponsor must provide quotes for a minimum volume and maximum spread in a 
stock during continuous trading. Additionally, multiple designated sponsors were 
included, so that they might compete with each other. Concurrently, the fulfillment 
of each sponsor’s obligation is measured, and the results are published.

The designated sponsors’ primary privilege is that they can see the identity 
of the quote requesters in an environment that otherwise ensures complete ano-
nymity. Further, a sponsor balances the order book in all call auctions for the 
stocks that it is registered in. This gives the designated sponsors a last mover 
advantage (the  freedom to trade against any imbalance that might exist at the 
market clearing price). With this privilege, a designated sponsor can influence 
the clearing price so as to execute orders that otherwise would not have trans-
acted in that call. Lastly, the designated sponsors, depending on their measured 
performance, receive fee reductions.
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10.9.4  Xetra’s Implementation and the Migration of Liquidity 
to Xetra Since 1997

Xetra went operational in Fall 1997. At the beginning, the new system attracted 
roughly 60 % of trading in the most liquid segment of the market, the 30 DAX 
stocks. Trading on Xetra for mid-cap stocks was not as successful—market share 
for this segment of the market was about 20 %, as the less liquid stocks largely con-
tinued at that time to trade on the floor. But the 1997 launch was just the start of a 
sequence of releases that have continued through the current time.

One more recent innovation was the “continuous call auction.” With this facility, 
calls are not held at prespecified times but are triggered by the occurrence of a “criti-
cal” liquidity situation. The continuous call comprises a dealer-auctioneer who is 
responsible for providing a base level of liquidity in each call, as well as controlling 
its timing. Additionally, Xetra allows internalization of trading by member firms. 
Consequently, Xetra, which originally started as an exchange trading system, now 
also serves as the technical platform for OTC trading.

Major innovations have benefited a broad range of cap sizes and, across the 
board, floor trading has continued to decline. Xetra has now been rolled out to 260 
member firms in Europe, and its market share currently stands at 95 % of all on- 
exchange trading in Germany today.
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Chapter 11
Exchanges: Link to the Real Economy

Michael Heise

11.1  The Stock Markets Back in the Day: A Source 
and Instrument of State Power

As reflected in a book by the British economic historian Niall Ferguson [1], the 
story behind the ascent and decline of nations can also be told as a story of their 
stock exchanges and financial markets. As competing nations went head to head in 
the battle for power, the ability to finance wars and buy influence proved to be 
hugely important: access to capital markets and financial innovations were a key 
strategic advantage for kings and rulers alike.

The Italian city-states, for example, laid the foundation stone for their success 
and for the financial system as we know it today when they introduced state-of-the- 
art bookkeeping methods. The invention of the “public company” allowed the 
Netherlands and the UK to raise the vast amounts required to finance their trade 
empires. The development of America’s Wild West would have been impossible 
had it not been for the establishment of specialized investment banks, because the 
funds required to build the country’s transcontinental railroad routes could presum-
ably never have been raised using conventional methods.

But the financial endeavors were not always success stories: both France and 
Scotland tried to use speculation on trade with overseas lands in order to realize 
their colonial ambitions and solve their budget problems.1 Both kingdoms, how-

1 In 1695 the Scottish Parliament founded the Company of Scotland Trading to Africa and the 
Indies and Scots invested £400,000 in the new-founded company which aimed to establish a col-
ony in the area of today’s Panama. About 1200 people set off to Panama in 1698 but only a quarter 
returned. The failed adventure wiped out capital equal to half the gross domestic product of 
Scotland at that time. The French colonial ambition of that day culminated in the Mississippi 
Bubble which will be discussed in Sect. 11.4.
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ever, failed spectacularly, leaving a lasting mark on their strategic position in the 
competition between Europe’s powers. Scotland’s thwarted ambitions are actually 
likely to have ended Scottish independence.

So the stock markets have a long and eventful history behind them. Shares were 
traded publicly as long ago as in the era of ancient Rome. The key event in modern 
stock exchange history, however, is the establishment of the Dutch East India 
Company (Vereenigde Oostindische Compagnie, or VOC for short) in 1602. 
Associations of traders specializing in trade with Southeast Asia had sprung up to 
cover the duration of a trading voyage. These expeditions lasted around 14 months 
on average and were extremely risky: in some cases, only half of the ships ever 
made it back to Europe. In this sort of situation, bringing various parties together to 
bear the capital and risk involved was a logical step.

The Dutch East India Company was not, however, designed purely to cover the 
duration of one expedition, but aimed to challenge the supremacy of the trading 
posts belonging to the rival maritime powers Portugal and Spain. As a result, it was 
set up for a period of 21 years from the outset and was granted a monopoly on trad-
ing with Southeast Asia. With initial capital of 6.45 million Dutch guilders, the 
Dutch East India Company was the biggest company of its time—around eight 
times as big as its English rival, the East India Company. The structure of the com-
pany meant that investors were only entitled to claim back their invested capital 
after a period of 10 years. Investors who needed their money back sooner had no 
option but to sell their shares. This laid the foundation for the modern-day stock 
markets. The Dutch East India Company was so successful that, in the period lead-
ing up to 1650, shareholders received annual dividends in excess of 16 %. The 
Amsterdam Stock Exchange was set up only just after the VOC to provide a plat-
form for the flourishing trade in the company’s shares. This move was followed, in 
1609, by the establishment of the first central bank of the modern era, which natu-
rally accepted VOC shares as loan collateral.

11.2  The Stock Markets Today: A Catalyst to Economic 
Advancement

Over the course of time, the stock exchange proved to be a resounding success: 
today, stock exchanges are the backbone of any developed economy. The prospect 
of a modern economy without highly developed stock exchanges now seems incon-
ceivable. Although this success story started in Amsterdam, it was ultimately the 
London Stock Exchange that emerged as the global leader, boosted by the British 
Empire. For a long time, the many regional European stock markets merely served 
as a stepping stone to a listing on the London Stock Exchange. In the twentieth 
century, the focus then shifted even further west: today, the two major US stock 
exchanges, the New York Stock Exchange and the Nasdaq, are bigger, in terms of 
the market capitalization of the companies listed there, than the leading stock 
markets of Europe and Asia combined.
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A few figures from the recent past highlight just how important the role played 
by the stock markets has become. The deregulation policy that followed the period 
of stagflation in the 1970s enhanced the economic importance of the capital mar-
kets: in the period between 1988 and 2007, the market value of all publicly traded 
companies rose almost sixfold from roughly USD 12 trillion to more than USD 64 
trillion. During the same period, global economic output approximately just tripled. 
So even if we account for rising incomes, the importance of exchanges as a source 
of funding has greatly increased: the ratio of corporate market capitalization to 
global economic output almost doubled, as it climbed from 66 to 111 %. Although 
the financial crisis slammed the brakes on the stock exchange surge, it was unable 
to stop it entirely. It only took until 2013 for global market capitalization to bounce 
back to its precrisis level, although it has not yet returned to its previous highs in 
relation to global GDP (see Fig. 11.1).

Although the US stock markets are the unchallenged leaders in absolute terms, a 
look at the relationship between stock markets and economic output paints a differ-
ent picture: surprisingly, this sort of analysis puts South Africa at the top of the 
table, followed by Singapore and Switzerland in second and third places, respec-
tively; the USA follows in fifth place, with Germany coming in at only 29th. China 
finds itself only on place 18. But this relative ranking belies the sheer size of its 
stock market: China (incl. Hong Kong) has the second biggest stock market behind 
the USA in absolute numbers with a total market capitalization of USD 9.2 trillion. 
Nonetheless, up to now, China’s financial system has been rather bank dominated.

Generally, one thing that is striking is that the top places on the ranking list are 
not populated exclusively by developed economies. Rather, half of the countries in 
the top ten are emerging markets. This is an impressive evidence of the global 
 progress made by the stock markets and the role that they play in economic 
advancement (see Fig. 11.2).
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If we look at the number of companies traded, the ranking list of the world’s larg-
est stock exchange changes again. This list sees India lead the field, with almost 
5200 publicly traded companies, around 1000 more than in the USA. With 665 
companies, Germany nevertheless manages to secure 13th place, behind the much 
smaller economies of Canada, Spain, Serbia, and Malaysia.

All in all, however, Germany has certainly earned the title of stock market cynic: 
the size of the country’s stock market does not adequately reflect its economic 
power. One root cause can certainly be found in the low proportion of shareholders 
in Germany: only around 13 % of the German population holds direct or indirect 
equity investments. This is significantly less than in the USA (56 %) or Japan 
(27.7 %) for example; even the country’s neighbor Switzerland has a slightly higher 
proportion of shareholders, at 19.4 %.2

This is an unsatisfactory development both from the view of savers wealth accu-
mulation and from the view of the corporate sector. As said in the introduction, the 
main reason why stock exchanges were set up in the first place was the need to draw 
upon broader sections of the population to finance the corporate sector, e.g., costly 
trading voyages or inventions like the railway. The huge appetite for capital had an 
eminently positive side effect: stock exchanges gave a larger number of citizens 
access to the financial markets, enabling broad sections of the population to partici-
pate in the economy’s productive assets.

This particular stock market role to allow long-term asset accumulation by 
broader sections of the population has become even more important today, in a 

2 All figures quoted from Deutsches Aktieninstitut (DAI, 2015).
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world dominated by aging societies. At the same time, growing participation in the 
capital markets also makes a significant contribution to the success of an economy 
as a whole. Broad and deep capital markets are essential for economic growth, 
because they put the population’s savings to productive use.

11.3  The Connection Between Exchanges and the Real 
Economy

Financial markets perform several key tasks in this capital allocation process: first 
and foremost they provide a mechanism by which savers (primarily private house-
holds) can lend their savings to borrowers (primarily governments and firms) to 
invest in productive projects. Financial markets also allow a transfer of risk between 
participants with different risk-bearing capacities and permit savers to diversify 
their asset portfolios, for example by using exchange-traded instruments like catas-
trophe bonds or credit default swaps. And by keeping the costs of transactions as 
low as possible, these markets promote economic efficiency.

Functioning capital markets would give medium-sized and young growth compa-
nies financing options over and above the conventional routes. Whereas in the past it 
was common practice to finance a start-up using one’s savings or with help from fam-
ily members, as access to bank loans once was granted only when the business was 
up and running successfully, modern instruments such as venture capital allow the 
conventional start-up process to be turned on its head: even without a stable cash flow 
or loan collateral, start-ups can also seek financing via the capital markets (Fig. 11.3).

The key factor in this process is not so much the volume of capital moved by the 
financial markets, but rather their ability to channel funds to those parties that can put 
them to the best use. Identifying those borrowers hinges on the ability of financial 
markets to accurately pool and provide information. In the best case they provide the 
best available estimate of a firm’s risk and reward perspectives by processing new 
information, mediating between the different expectations of market participants, 
and, in doing so, determining market clearing prices. The most important character-
istic of financial markets therefore is the quality of their allocation [2]. In this respect, 
capital markets and in particular stock markets seem to have the edge over banks, at 
least in more advanced markets: A recent study by the OECD has shown that in most 
OECD countries an increase in intermediated credit might lead to even slower growth 
whereas stock market expansion normally stimulates growth ([3], p. 17).

On the other hand, underdeveloped countries often are at a general disadvantage 
because their financial systems do not perform these tasks, information processing and 
risk transfer, efficiently. Instead, they often channel capital into unproductive, but 
well-connected, sectors. Malfunctioning capital markets primarily benefit privileged 
citizens and do not give the broad population access to productive capital. There is a 
well-documented relationship linking financial development, or more precisely the 
quality of capital allocation, to the economic development of a country. Furthermore, 
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firm-level evidence shows that better developed financial systems ease external 
financing constraints facing firms [4]. Based on those empirical observations it is quite 
safe to say that efficient capital markets and access to the international markets are a 
vital condition for the economic development for the world’s poorer countries.3

Contrary to what one might believe in the aftermath of the financial crisis, func-
tioning capital markets can also help to stabilize the economy. Especially in times 
of crisis, capital markets are a key source of corporate financing when banks are no 
longer available as lenders. Between 2009 and 2013, for example, the drop in the 
number of corporate loans in the Eurozone was matched almost exactly by an 
increase in new corporate bond issues [5].

11.4  Rational Expectations and Irrational Excesses

The triumph of the capital markets has its downsides as well. Only one century after 
the establishment of the Dutch East India Company, the Scot John Law, who was 
based in France, triggered what is likely to be the very first speculative stock market 

3 However, for developed markets the relationship between financial development and growth 
seems to be more nuanced. Beyond a certain threshold, even more credit by banks can be detrimen-
tal to economic growth [3].

Fig. 11.3 Flow of funds through the financial markets (Source: Own illustration)
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bubble in history. After setting up a private central bank with banknote privileges 
with the support of the French Regent in 1715, he set up the Mississippi Company, 
which was modeled on the Dutch East India Company and had a monopoly on trad-
ing with the French colonies of North America. The required capital originally 
came from devalued government bonds, which had previously been absorbed by 
John Law’s central bank in de facto terms. In order to create demand for shares in 
the company, the central bank, which was controlled by Law, granted loans and 
accepted the shares as collateral. In today’s world, this would, according to Ferguson 
[1], be tantamount to a scenario in which one person controlled the US Fed and, at 
the same time, all of the companies listed on the S&P500.

Lured by the promise of the treasures tucked away in the French colonies, capital 
started to flow to France from abroad as well. At the height of the bubble, shares in 
the Mississippi Company had gained 2000 %. When the promises turned out to be 
empty, however, many investors started to pull their money out, effectively bursting 
the bubble. The massive asset losses that ensued plunged France into a deep crisis. 
The irony of this story is that many investors fled and “invested” their money in the 
British South Sea Company—creating the next bubble right away. The British bub-
ble then burst only a few months after the French one, although the consequences 
were much less drastic.

And these were anything but the last bubbles, as Charles Kindleberger showed in 
his [6] book entitled “Manias, Panics, and Crashes.” All speculative bubbles appear 
to follow the same script: first, there is a change in the overall economic framework 
that allows new business models to emerge, be it due to the discovery of new 
reserves of natural resources, new technologies, or regulatory changes. The higher 
profit expectations are soon reflected in rising stock market prices, which sooner or 
later overshoot the level that can be deemed appropriate, attracting a large number 
of small investors. Slowly but surely, however, it becomes clear that the profit 
expectations will not materialize, and the first lot of insiders start to pull their money 
out. As soon as the share prices start to drop, the vast majority of investors sell their 
shares as well, bursting the bubble completely. In most cases, stock market crises 
also have a direct impact on the real economy.

But is the term “bubble” really appropriate to describe regularly recurring stock 
exchange highs and crashes? Not according to Eugene Fama, one of the winners of the 
2013 Nobel Prize in economics. As long as there is sufficient liquidity available on the 
market and no misdirected incentives from the regulatory side or anywhere else, mar-
ket participants price new information into stock market prices as soon as it becomes 
available; in such cases, the markets are “information efficient.” Pricing on the stock 
markets and other stock exchanges can be described as a process of discovery: each 
new piece of information that becomes available and has an impact on the return pros-
pects or risk associated with a particular investment is exploited on the markets as soon 
as possible. Ultimately, the price of an investment represents the best possible assess-
ment of its opportunities and risks. This is why, according to Fama, bubbles should 
never emerge in the first place. What is generally described as a bubble, for example 
the hi-tech bubble on the Neuer Markt in Germany, could also be interpreted as a 
rational reaction to the uncertain profit outlook associated with new technologies [7].
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11.5  Asset Prices and Monetary Policy

Although there is no doubt that Fama’s line of argumentation is convincing from a 
theoretical standpoint, the sort of efficiency he postulates is something we are 
unlikely to encounter in reality. This is because “artificial” disincentives standing in 
the way of efficient information processing are, sadly, an all-too-common occur-
rence. One particular “misdirected incentive” has been thrust into the spotlight of 
late: monetary policy and zero interest rates.

As excessive developments on the stock market tend to coincide with periods of 
relatively loose monetary policy, it could be central banks that promote mispricing 
with excessively loose monetary policy. This is the view taken by researchers at the 
Bank for International Settlements (BIS). Borio et al. [8] argue that the risk of bub-
bles increases when monetary policy is too loose, because it encourages financial 
market players to take more risks. After all, many (institutional) investors are bound 
by certain yield requirements and start taking bigger risks when yields on fixed- 
income investments head south. At the same time, however, they are better placed 
to acquire risks during an upswing as well, because low interest rates boost the 
value of their loan collateral. These patterns, which also have a regulatory back-
ground, promote the pro-cyclical nature of the capital markets and make markets 
fall all the faster when a downturn hits.

But boom-and-bust cycles are not just a problem that affects the stock markets. Their 
negative impact is likely to radiate into other areas, too. Economists from the BIS, for 
example, point out that productivity in other sectors of the economy starts to fall as soon 
as the financial sector becomes too big [9]. One reason for this could be because the 
financial sector poaches the most talented employees from other sectors. Another is the 
preference among financial institutions for companies that can furnish loan collateral. 
But the assets of innovative companies that spend a lot of money on research and devel-
opment are largely intangible, meaning that they are not suitable for use as loan collat-
eral. This could put them at a disadvantage compared to less productive companies, 
such as those in the real estate sector. Although the latter can provide large loan collat-
eral, they do not contribute strongly to growth in overall productivity.

So it is no wonder that, since the financial crisis, the focus has been less on the 
positive macroeconomic effects of stock exchanges and capital markets, and more on 
the question as to how excessive ups and downs can be contained. Financial market 
regulation is one of the only issues. Furthermore it is debated what role the prices of 
shares, bonds, real estate, and other assets should play in central bank decisions. As 
long as asset prices provide an accurate reflection of all of the available information 
on fundamental factors such as inflation and growth, which the central banks take into 
account anyway, there is no specific role for asset prices. But what if bubbles can 
emerge on the asset markets, should the central bank not then try to stand in their way?

In the days prior to the financial crisis, many economists believed that a study 
conducted by Bernanke and Gertler [10] provided the answer to this question. 
Central banks should not try to combat irrational exaggerated developments on the 
financial markets. Instead, they should merely ensure that the economy does not slip 
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into a recession as soon as a bubble bursts. Bernanke and Gertler argue that it is 
extremely difficult to identify a bubble in time at all. Whereas in hindsight the US 
property bubble can easily be recognized as a bubble, property prices in Canada and 
the UK also charted a similar rise in the period between 1990 and 2007. But the 
USA was the only country that witnessed such a sharp correction (see Fig. 11.4).

But even if it were to detect excessive valuations early on, it is not clear whether a 
central bank could actually do anything about it. Excessive valuations like those seen 
on Germany’s Neuer Markt are normally characterized by such exaggerated profit 
expectations that upping key interest rates by a few percentage points would hardly 
have any impact. Real estate prices depend primarily on long-term interest rates—
which, however, can only be influenced indirectly by (conventional) monetary policy.

Since the financial crisis, however, this doctrine has been challenged. Strongly 
rising asset prices tend to exaggerate financial imbalances. Research conducted by 
Jordà et al. [11] points to credit cycles, and not asset prices, as the real problem. In 
boom times, when collateral is abundant, banks and shadow banks tend to grant 
excessive loans that pose a threat to the stability of the financial system and the real 
economy. From this angle, rising asset prices are merely a symptom of a more fun-
damental problem. The transmission of monetary policy through the credit channel 
and the portfolio channel can be mutually reinforcing. Therefore monetary policy 
actually should react to financial market booms by leaning against the wind of 
excessive asset price developments. Hereby monetary policy should be supported 
by targeted macroprudential measures.

Jan 80 Jan 82 Jan 84 Jan 86 Jan 88 Jan 90 Jan 92 Jan 94 Jan 96 Jan 98 Jan 00 Jan 02 Jan 04 Jan 06 Jan 08 Jan 10Jan 12 Jan 14

Fig. 11.4 Real residential property prices for the USA, the UK, and Canada (Q1 2001 = 100) 
(Source: FRED Economic Data)
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Regulatory intervention has also been employed to restrict the capital markets’ 
volatility. But often it has unintended consequences. There is, for example, evidence 
to suggest that the ban on short selling imposed during the financial crisis signifi-
cantly reduced the liquidity in trading with small cap or high-risk shares, posing an 
obstacle to pricing in the process [12]. Another example is the ban on proprietary 
trading by banks. The rule that has come to be known as the Volcker Rule in the USA 
means that, in some markets, banks can no longer act as market makers. This reduces 
the liquidity on these markets and can trigger major price fluctuations. In other words: 
the efforts to restore stability can end up being a direct path to higher volatility.

11.6  Conclusion

Over the course of the centuries, there has been the same fundamental role played 
by the stock markets. They are the way to raise risk capital and fund the growth of 
companies. Therefore, stock markets are of major importance today, not least in 
emerging markets. Also the “democratic” aspect of the stock market, namely allow-
ing broad sections of the population to participate in an economy’s productive 
assets, remains as important as ever. After all, long-term asset accumulation is a 
must for each and every one of us in aging societies. And, in a world of burgeoning 
debt, what could be better suited for asset accumulation than real assets? As long as 
the period of low interest rates continues and central banks across the globe keep 
doing everything to lower the cost of debt and reflate economies, there is virtually 
no alternative to shares that offer comparatively higher protection against inflation.

Of course, stock markets also pose some problems. The theory of efficient finan-
cial markets failed the reality check of the financial crisis. In many cases, pricing is 
not as information efficient as it should be—be it because of misdirected incentives 
by monetary policy or by financial market regulation or by exuberant financial 
behavior of market participants like herding. The big swings of the stock markets in 
the last two decades have discouraged many savers to invest in stocks, especially in 
lower income segments of our societies. Therefore a rising stock market over- 
proportionately benefits the wealthier parts of society. This needs to be overcome, 
and stock market investments need to be broadened.

That requires a sound policy framework in terms of regulation and monetary 
policy. Following the immediate shock of the financial crisis and the ensuing mon-
etary policy and regulatory reactions, it is now time to switch back from crisis mode 
to a long-term normalization pattern.
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Chapter 12
The Role of High-Frequency Trading 
in Modern Financial Markets

Wolfgang Eholzer and Randolf Roth

In the past decades, financial markets have undergone a profound change driven by 
a combination of technological advancement and fierce competition between both 
market participants and marketplaces. The technological advancement has moved 
market venues from floor to electronic venues and in that process generated 
substantial benefits to the investing public as cost of market entry has been drastically 
reduced with respect to:

• Provision of low-cost Internet-based direct electronic market access versus 
traditional telephone-based high-touch market access.

• Ease of access to information and therefore transparency on traded prices, 
available bids and offers as well as fundamentals of financial instruments have 
increased substantially through Internet and other electronic means.

• Markets have become more liquid in terms of displaying tight bid-offer spreads 
across the globe reducing the implicit transaction cost.

• Competition between trading venues and central infrastructures has reduced 
their fees significantly.

The largest part of this impact has materialized in the last decade, i.e., from 2000 
onwards when most of the traditional floor-based markets have moved electronic 
and new electronic market venues such as MTFs and ECNs developed. Since the 
financial crisis HFT is seen by an increasing part of the public but also political and 
regulatory stakeholders as a source of trouble. At a first glance this seems unjustified 
as the reasons for the financial crisis in the USA as well in Europe had nothing to do 
with HFT and not a single tax Euro or USD has spent on those firms.

The purpose of this chapter is to have a more in-depth look at the role of HFT in 
modern electronic markets. This includes a discussion of the concerns and  reservations 
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towards HFT. The chapter is structured as follows: Part 1 discusses the definition of 
HFT and differentiates it from algorithmic trading in general. Part 2 discusses the 
typical trading strategies of HFT and the concerns related to those. Part 3 addresses 
the question why speed is so important in (modern) financial markets and finally part 
4 provides empirical evidence on the behavior of HFT. This is based on Eurex data, 
the largest European derivatives marketplace.

12.1  Definition of HFT and Differentiation to Algorithmic 
Trading

Despite the attention HFT has received by the public, law makers, and regulators, a 
common definition of HFT is yet to be found. This irony is best explained by start-
ing with a look in the history.

As long as financial markets exist, the speed of receiving information and execut-
ing the resulting actions out of this information has always been a critical success 
factor for a significant part of the market ecosystem. Early examples include the use 
of pigeons by Paul Julius Reuters to transmit important stock news from the Paris 
Stock Exchange to Brussels or Aachen in 1850. Using carrier pigeons to relate mes-
sages between the two cities, he bridged the missing telegraph route between the 
terminal points of the German and the French-Belgian telegraph lines. His idea 
saved hours. Another example is the Chappe Telegraph. This system of communica-
tion relays, a precursor to the modern telegraph, was designed by a Frenchman 
named Claude Chappe. Each line consisted of signal towers built every 10–20 miles 
and operators in each tower kept their eye on the adjacent towers through a tele-
scope. Using semaphore signals, they could send messages at what was then consid-
ered a staggering speed. Furthermore, the pneumatic tube system of the New York 
Stock Exchange (NYSE) was launched around 1930. With this, the NYSE went to 
a great length to ensure that speed location differences within the building did not 
matter, a principle which still applies in modern financial markets. As a matter of 
fact, this contends that the speed-sensitive exchange participants try to be in the co-
location center of the exchange (comparable to the NSYE building in the 1930s) 
and the exchanges make sure through the same cable length and identical gear that 
everybody in the center is treated equally, as the pneumatic tube system did. 
Obviously participants who do not use the co-location center have a speed disadvan-
tage but this affected also those who were unable to get an office in the NYSE build-
ing. The only difference is that today the space in the co-location center is virtually 
unlimited while in the old days, the space on the floor and in the exchange building 
was obviously strictly limited.

Against that background, HFT seems to be a natural evolution, resulting from two 
forces: fierce competition between market participants and technology advances 
which is used as a competitive element. A prerequisite for HFT and algorithmic trading 
in general has therefore been the exchanges and marketplaces being transformed into 
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electronic venues. The term “HFT” has been introduced around 2006, but there has 
been no single event which could be seen as a starting point of HFT. For example, on 
Eurex and its predecessors DTB and Soffex, in the 1990s, most proprietary futures 
trading was done manually while in options the market makers were forced from the 
beginning to be competitive on speed through electronic means. Today these strategies 
are seen as HFT, while in those days the term did not exist yet.

12.1.1  General HFT Definition

In general HFT is a technology used to implement a wide variety of trading strate-
gies; most of these existed for many years. There are two principal ways to define 
HFT further; both are discussed here: a qualitative-descriptive definition as well as 
a mathematical-technical definition. However, as HFT is a technology, it is not pos-
sible to have a 100 % clear definition of what activities or trading desks should be 
considered HFT and which not.

To start with the qualitative/descriptive approach, HFT is obviously a type of 
algorithmic trading but it needs to be differentiated from the algorithmic trading 
executed by institutional investors and brokers/banks acting on behalf of these 
participants.

Common factor of all algorithmic trading is that in general a computer generates 
orders without human interaction as it implements predefined and pre- parameterized 
trading strategies. Algorithms employed by institutional investors typically have the 
intention to minimize market impact of large orders by working those over time and 
various venues. The resulting positions are held for a relatively long period, i.e., 
weeks, months, or even years.

In contrast, HFT is typically characterized by trading for their own account; the 
ability to add, modify, and delete orders within very short time periods (Milliseconds); 
and the holding of positions for short (intraday) time periods. The HFT activity will 
be based on a latency-minimizing trading infrastructure.

The problem with the qualitative/descriptive definitions is that it is not possible 
to define it in a way, whereby HFT firms are characterized by criteria which all of 
them fulfill and at the same time these criteria do not apply to others. To make a 
simple example: A hedge-fund dealing on behalf of their funds trading global 
macro will be a very good fit to the institutional investor algorithm criteria, but 
from the moment that it starts to also do short-term arbitrage, it will fulfill most of 
the HFT criteria.

Looking from an exchange point of view at this definition problem, the exchange 
has the “know-your-customer” advantage. Therefore exchanges are able to do a 
judgment call based on customer relationships but also the analysis of the activity of 
the members. This in itself is obviously not a sound basis for any academic or 
 objective research, but this “know-your-customer” information can be used to 
validate objective HFT definitions.
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As a consequence Eurex tried to develop an objective mathematical-technical 
approach on how to measure HFT behavior and validated the results against the 
available “know-your-customer” information.

12.1.2  A Mathematical-Technical HFT Definition

The cornerstone of this approach is the assumption that all HFT firms have a high 
dependency between their profitability and their latency pattern when executing 
orders at exchanges.

In contrast to following the beaten path in trying to define HFT behavior using 
criteria like number of trades, overnight positions as close to flat as possible, mean 
reversion of positions, numerous short-lived orders with follow-up cancellations, 
etc. this approach tries to use the unbiased measurable latency sensitivity of 
exchange participants using their transactions arriving at the exchange trading sys-
tem level in comparison to competitors.

In theory, transaction arrival at the exchange level can be predicted as long as it 
is uncorrelated. The probability of such transactions arriving with a time difference 
of t is given by the following formula, where μ is defined as the mean arrival rate of 
incoming transactions with t being a time interval:

 
f t

t( ) = −( ) 1 / /µ µe
 

Using this formula we can project the expected theoretical inter-arrival distribution 
and compare the result with the observation from reality for each and every trading 
participant.

Pretending that transaction arrival at the exchange is uncorrelated would result in 
the same distribution of intervals for all members (Fig. 12.1).

To simulate this, we generate a large amount of random numbers between zero 
and a billion. Assuming those to be time stamps of transactions arriving in our trad-
ing system we sort them in ascending order and calculate the difference between 
two consecutive transactions. Next, we count the occurrences of inter-arrival time 
interval and plot the respective chart (Fig. 12.2).

The chart depicts the number of observation for any given time interval between 
two consecutive messages. Taking the log of this function will put the context into 
a linear relation (Fig. 12.3).

Looking at the transaction arrival data from our trading system, we understand 
that trading is indeed correlated since we notice a massive burst of transactions 
around specific points of time (Fig. 12.4).

This effect can easily be explained, as all participants with a latency-sensitive 
trading pattern will react on the same given signal and thereby increase the number 
of observations of short time intervals. It is important to emphasize that we do not 
focus on the event itself but only on the reaction of the participants in relation to 
each other (Figs. 12.5 and 12.6).
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To gain insight, we identify and analyze correlated transaction arrival in our 
trading system in order to define the latency sensitivity of our members. This 
can even be enhanced to a more granular view based on the technical connection 
used to send transactions or on the person responsible for the transaction, the 
trader.

For consistency in this approach we omit multiple consecutive transactions from 
the same trading participant and take those ones into consideration which come 
from different trading participants. As a result of this theoretical approach combined 
with the actual observations from our production data, we expected that the 
frequency of lower intervals is higher than the theoretical values for a random 
distribution just because of the correlated transactions.

Fig. 12.1 Stylized uncorrelated transactions

Fig. 12.2 Frequency distribution of intervals
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Fig. 12.4 Transaction burst

time (in μs)

tra
ns

ac
tio

ns

Four transactions arrive at the 
same μs, the first gets inter 
arrival time 1 μs, the rest 0 μs
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Micro bursts increase the number of observations with low inter arrival times.

Fig. 12.5 Micro burst

Fig. 12.3 Example of linear relation
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The graph below depicts the actual inter-arrival time frequency distributions for 
eight randomly selected days in November and December 2012. Due to the log 
scale of the observation axis, the relationship seems linear (Fig. 12.7).

Focusing on the interval above 500 μs, we observed the expected exponential 
relationship. Based on our described random process which provides a very good fit 
for the higher intervals, we notice up to four times (at 8 μs) more observations than 
expected for random arrival for lower inter-arrival times (<500 μs). Of all observations 
within the first millisecond above the predicted level from our random process, approx-
imately 86 % occur in the <200 μs area and approximately 67 % occur in the <100 μs 
area. We therefore presume that most of the nonrandom arrivals are near- simultaneous 
reactions from strategies using HFT techniques to market data (Fig. 12.8).

Using this methodology to determine the nonrandom part of participants’ 
transactions gives us an indication about their latency sensitivity, and hence their 
HFT- ness. As the measured dimension is not unswayable, this methodology only 
contains a decision that is subjective: whether the borderline between excess and 
conformity is expected with respect to the values from random distribution.

Fig. 12.6 Micro burst 
frequency distribution

Fig. 12.7 Inter-arrival time frequency distributions
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Here is an example accounting for a latency-sensitive participant (Fig. 12.9):
Whereas this data accounts for a clearly latency-insensitive participant 

(Fig. 12.10):
Using this method on actual trading data, we deliver a list of members with 

excess in the short intervals (see Fig. 12.11), the constituents of which are our 
well- known HFT participants that could also be on our list by just using the 
know-your- customer principle. The methodology proved to be an easy flash test 
to find new latency-sensitive participants.

The table only shows the relation between the intervals of 0–10 and 
0–1000 μs. Typically we would expect approx. 1 % to be normal; everything 
above is “excess” and is deemed to be a hint on HFT activity.

Fig. 12.8 Excess oberservations relative to ramdom arrivial

Fig. 12.9 Example accounting for a latency-sensitive participant
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Fig. 12.10 Example accounting for a latency-insensitive participant

# Member Ratio

1 AAA 13.374 79.517 17%

2 BBB 20.491 125.464 16%

3 CCC 24.111 166.402 14%

4 DDD 3.325 25.863 13%

5 EEE 1.230 11.307 11%

6 FFF 8.081 78.635 10%

7 GGG 1.371 19.704 7%

8 HHH 1.842 29.208 6%

9 III 1.660 26.607 6%

10 JJJ 1.496 24.383 6%

… …

… … …

32 MMM 1.143 43.665 3%

33 NNN 35 1.416 2%

34 OOO 163 6.597 2%

… …

… … …

Inter arrival time pattern comparison - 5 January 2012

0 μs -
10 μs

0 μs -
1000 μs

Fig. 12.11 Inter-arrival time pattern comparison (example)
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12.2  HFT Trading Activities

Trading strategies using HFT techniques can generally be grouped into four 
categories.

12.2.1  Market Making/Liquidity Provision

A liquidity provider typically contributes two-sided orders, i.e., quotes to markets in 
order to earn money from the implied bid-offer spread. Typically the provider does 
not have a preference for one side of the order book/market.

No efficient continuously trading financial market can exist without some 
participants acting as liquidity provider/market makers. That means even highly 
liquid futures, where exchanges have usually no dedicated market making 
schemes, can only be robust to shocks if there are participants who act as 
liquidity providers.

In modern electronic markets, it is effectively not possible, to provide liquidity, 
without utilizing HFT technology. The reason is that liquidity providers generate 
quotes on a certain time-sensitive information basis. These quotes are passive, i.e., 
can be traded against by everybody. If the underlying information for the active 
quotes changes, the liquidity provider quotes are still in the market even though 
they are outdated. Accordingly, the liquidity provider needs to update its quote as 
swiftly as possible in order to avoid to be taken advantage of at its outdated prices 
(adverse selection).

In summary, one can implement HFT technology on non-liquidity-providing 
strategies (see below) but it is highly unlikely to be a liquidity provider in modern 
electronic markets without being seen as a low-latency trader conducting HFT. As a 
result, a significant portion of HFT activity is related to liquidity provision. Based 
on the criteria stipulated by BaFin for qualifying as HFT, we can see approximately 
95 % of all transactions coming from HFT participants in the liquidity provision 
area. The attached chart shows to development over time (Fig. 12.12).

12.2.2  Arbitrage

Arbitrage strategies seek to monetize price differences between identical or related 
instruments. Those price differences are usually short lived as they are removed by 
such arbitrage strategies. A classical arbitrage example would be that a stock trades 
at different venues at different prices. Those price differences are swiftly removed 
by the arbitrageurs selling the expensive stock and buying the cheap stock. An 
example of arbitrage between nonidentical instruments is statistical arbitrage 
whereby there is a statistical mispricing of one or more assets based on the expected 
value of these assets; that is, assets should stay, based on statistical analysis, in a 
certain price relationship.
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As the arbitrage opportunities are only short lived in modern financial markets, 
taking advantage of this requires HFT technology. Arbitrage is beneficial to the 
market as the prices across different venues and/or related products are on a highly 
competitive arbitrage-free level reducing the need to compare prices at different 
venues for the investing public.

12.2.3  News Trading

Unexpected news typically cause prices to move. The relative small and specialized 
HFT news trading community seeks to benefit from this by being the first market 
participant to digest and respond to usually prescheduled news. Traders who want 
to benefit from being able to react to news first not only need to be able to act very 
fast but also need to be able to understand market sediment. For example, if an 
unemployment-related figure is newly reported to be worse the market reaction will 
depend on the ex ante expectation of the market. So even in case of a worse unem-
ployment figure, the market might go up due to the fact that the market expected an 
even worse number.

12.2.4  Liquidity Detection Strategies

Liquidity detection strategies are thought to be controversial by the public and also 
by some institutional investors. To fully comprehend the issue, one needs to dive a 
little bit into the market structure.
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Besides news, the driver for price shifts is large institutional orders; for example, 
a mutual fund decides to build a position in a certain stock whose additional demand 
will increase the stock price. The mutual funds’ decision will have a market impact 
leading to a conflict between the liquidity provider (now HFT) and the institutional 
investor who will carry the market impact cost. This conflict is as old as there is a 
market price-building mechanism. To make a concrete example, we assume that the 
fair value of a stock is ten monetary units. The liquidity providers’ offers account 
for 10.05. The new fair value after the institutional investor placed its large demand 
is at 10.20. Obviously, the institutional investor would like to get all his or her stock 
at 10.05. He tries to do that by taking advantage of the liquidity provided across 
various market venues. If the institutional investor succeeds, it still will push the fair 
value to 10.20, as the liquidity providers need to buy the stock back after acquiring 
a large short position from the institutional investor. In this case the market impact 
of 0.15 per stock would be completely carried by the liquidity providers, i.e., HFT, 
thus creating a loss for them.

Therefore, liquidity providers use statistical models to detect patterns in order to 
make likelihood-based calls, on where the institutional flow is going. In our example 
that means when the institutional investor starts buying at 10.05, it is likely that at other 
markets the offers will change towards 10.10 when the buying pressure continues 
towards 10.20 or even 10.25. The result is that the institutional investor needs to carry a 
large portion of its market impact on its own. This is normal but it generates frustration 
when the institutional investor sees at the beginning a much bigger quantity displayed 
at the 10.05 offers across markets than he or she is able to get at that price.

Consequently, most liquidity providers use liquidity detection strategies as a 
defensive measure. However, in competitive electronic markets, there are also HFT 
firms which used the liquidity detection strategies to parallelly run with the institu-
tional flow, i.e., buying when their statistical models indicate that there is institu-
tional buying pressure. As a result the fair price moves short term not only to 10.20 
but also to 10.25 or even 10.30 due to the additional buying power.

12.3  The Importance of Speed in Modern Financial Markets

As outlined above, electronic financial markets cannot operate without liquidity 
providers and those firms need to employ HFT technology. The biggest risk of 
liquidity providers is that they are not able to update their quotes or orders swiftly 
enough when new information arrives. Updating the quote/order has three 
components:

• Receive the new information
• Calculate the new prices/order parameters
• Replace the outdated quotes at the market venue

Accordingly, liquidity providers need to invest in technology/speed in all of 
those three dimensions: The faster the liquidity provider, the smaller the risk, and 
the higher its liquidity contribution.
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A minimum order resting time will inhibit the liquidity provider in the third 
dimension. It will create a situation in which the liquidity provider is unable to 
remove its outdated prices while aggressing strategies can take advantage of the 
outdated prices. As an immediate consequence, the liquidity provider will either 
massively increase its spread or leave the market completely.

The long-term consequence is always the same: The market gets uncompetitive 
and will move in a different jurisdiction.

An internal Eurex study completed in 2012, when the discussions around order 
resting times (ORT) started, can give insight into this effect and predict the increase 
of spreads caused by a potential order resting time based on empirical data.

For analyzing the reluctance of liquidity providers to take volatility-based risk 
we took several days from August 2012 and calculated the average spread quoted 
for the front month of the DAX future (FDAX).

In order to predict the impact on spreads caused by a potential ORT we needed 
to analyze the relation between the probability that prices move before participants 
can update their orders (volatility) and the inherent compensation for risks taken 
when providing the visible liquidity (spread). To get the most granular insight into 
the risk aversion we calculated the standard deviation of the mid-price between the 
best available bid and ask prices from 1 ms to the next (Fig. 12.13).

The graph shows ten daily observations of the spread and volatility on a 1 ms 
basis. The green dot represents a high-volatility day, August 12th, 2012. We can 
derive from the chart that the spread increases with the standard deviation by a fac-
tor of ten and changes in volatility explain 60 % of changes in spreads. To gather 
information about the volatility component we measure the standard deviation for 
several fixed time frames; 50, 100, 250, 500, and 1000 ms.

Fig. 12.14 depicts how volatility increases on a micro level dependent on the 
measured time frame.

Each line in the chart represents a day, whereas the dots represent the time frames 
where volatility was measured.

Pretending that the actual time frame it takes to add or delete an order in our 
system (approx. 1 ms) is an ORT itself and is a crucial part of the above-shown 
figures in combination with the assumption that the risk aversion of liquidity 
providers stays unchanged, we are able to predict spreads for different order resting 
times (Fig. 12.15).

Fig. 12.13 Overview of daily observations of spread and volatility on millisecond basis
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The graph shows the estimated spread for 10 different days (lines) and several 
resting times. Eye-catching is the concave positive relationship between minimum 
order resting time and spread.

Reading the chart, a resting time of, e.g., 500 ms on a normal trading day 
would lead to a spread widening of 400 %, from 1.5 ticks to 9 ticks. On a very 
volatile day, a spread widening of 600 %, from 2 ticks to 12 ticks, can be 
expected.

So in summary, modern electronic markets require participants to provide 
liquidity. A prerequisite of liquidity provision is to be competitive on speed, as 
speed is and always has been a predominant competitive element in trading. In 
other words, no matter how often or seldom the information related to a specific 
instrument change, if it changes, it takes the fastest and best technology avail-
able to be a competitive liquidity provider; these days, using this technology is 
called HFT.

Fig. 12.14 Relationship between time frame and standard deviation

Fig. 12.15 Relationship between spread and time
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12.4  Empirical Evidence on the Behavior of HFT

Market quality as such can be defined as a function of spread width and book depth. 
The Eurex Liquidity Measure (ELM) is ideal to get a first indication about those 
components. The ELM measures the round-trip market impact cost of somebody 
executing a €10 million market order against the public order book. It consists of 
two components: The liquidity premium (LP) measures the spread cost of a simple 
1-lot round-trip market order, and the advanced price movement (APM), which 
measures the additional market impact cost when a €10 million market order is 
executed in a round trip via market orders, in the DAX future (FDAX).

It is therefore mirroring the displayed size in the order book: The larger the price 
impact, as measured by the ELM, the smaller the available size in the order book. 
At times of crisis, the market impact cost increases, as participants scale down their 
risk profile, implying somewhat wider spreads and significantly reduced sizes. In 
general the liquidity readily available in the order book is slightly worse in Q3 2012 
than in 2005 (Fig. 12.16).

This is an effect of a change in market behavior. A major driver for this is the use 
of execution algorithms by the buy side, which has vastly reduced the placement of 
large resting orders by the buy side in the transparent order book.

HFT adds significant liquidity, but their order sizes are typically smaller even 
though the orders are faster compared to other market participants. This ensures that 
participants get optimal execution even on a microsecond scale.

The ELM is because of the change in market behavior, a suboptimal indicator, 
and we will focus on spread resilience instead, i.e., how fast the spread between bid 
and ask recovers after a large trade hit the order book. For a more precise view on 
the topic we separated the analysis into two parts:
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Fig. 12.16 Example of the Eurex liquidity measure
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Order book liquidity share of low-latency participants at the “best bid 
offer” (BBO) during average-day trading

At first, we have to define how we quantify the resilience. Therefore we cal-
culate the average traded size of a product (here: FDAX front month). We 
assume that trade sizes of at least ten times the median will have enough impact 
to move bid or ask; on the other hand we ensure using that number that we have 
enough samples to check the quality of our results. Fig. 12.17 shows a stylized 
picture of the expected market behavior before and after a large buy order hit the 
order book.

Focusing on timescales, where a human interaction is nearly impossible 
(<200 ms), and using data from 2010 to 2012, the result shows a much faster 
return to former levels in the spread in 2012 compared to 2010 after a hit 
(Fig. 12.18).

Compared to 2010, the liquidity in the DAX futures (FDAX) became much more 
resilient. The averages of 2010 and 2012 converge around 500 ms after a big trade.

As we see a lot of trading activity on the back of large trades, the faster return 
to smaller spreads increases the quality of the executions of those related trades. 
Taking into consideration that nearly no human interaction can take place in such 
short timescales, it seems justifiable to attribute that positive aspect to low-latency 
participants.

Order book liquidity share of low-latency participants at BBO in crisis 
times

Even if the public perception is that low-latency participants might provide 
liquidity during normal market circumstances, the majority highly doubt that those 
participants are also providing liquidity during crisis times. Market turbulence in 
combination with exceptional high volatility levels often puts low-latency trading 
participants in the spotlight. It is publicly assumed that price volatility would be 
significantly reduced if high-speed trading did not exist.

time

ask

bid

tr
ad

e

pr
ic
e

Fig. 12.17 Example for expected market behavior before and after a large buy order
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To verify or falsify this allegation, Eurex investigated some significant market 
situations where the products in scope moved a huge percentage and especially 
examined the participation of low-latency participants during the event and in the 
immediate aftermath of such an event.

12.4.1  August 25th, 2011 Futures on DAX (FDAX)

In the afternoon of August 25th, 2011, the FDAX lost more than 4 % of its value 
within 17 min, only to reverse this move by 2 % within minutes. The decline was 
caused by a big institutional order, which was sliced and diced by algorithms into a 
large number of smaller sell orders flooding the market during that relevant period 
of time. The total amount of the sliced and diced orders sent was 6000 contracts.

At the starting point, the order book was highly liquid with an average volume 
per minute of slightly above the monthly traded minute average of 300 contracts and 
around 60 members active on the bid and ask side of the order book.

During the peak minute at 16:02 a high number of small orders were processed 
with only small price increments, causing a peak turnover of 4700 contracts during 
that particular minute. The number of participating members during that minute 
doubled (Fig. 12.19).

The high number of members involved on both sides of the market during this 
event shows the high variety of trading interests in our markets, a key driver for 
liquidity and quality.

Fig. 12.18 Example for spread resilience after big trades
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The total of around 200 different trading members acted during the time slice in 
scope as buyers in a falling market, including but not limited to low-latency partici-
pants (Fig. 12.20).

A large junk of the enormous liquidity was provided by low-latency participants 
applying liquidity provision and arbitrage strategies. The often-heard allegation that 
the strong movements are accelerated by computer-based trading strategies of 
 low- latency participants cashing in by simply using their speed could not be 
observed. For more details and an insight on market activity during volatile periods 

Fig. 12.19 Development of Futures on DAX (FDAX) on August 25th, 2011

Fig. 12.20 Involved members in Futures on DAX (FDAX) on August 25th, 2011
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of trading see our homepage at http://www.eurexchange.com/exchange-en/
technology/high- frequency_trading/ with videos on low-latency trading activity.

12.4.2  April 6th, 2014, Futures on DAX (FDAX)

On 6 February 2014 at 13:45 CET the ECB was scheduled to publish its 
announcement on interest rates. The publication of the rate decision followed the 
standard ECB protocol and was in line with market expectations. As scheduled 
ECB decisions always have a potential to move prices/markets; typically the order 
books and trading as such tend to get thinner the closer the deadline for the 
announcements gets. This is in anticipation of the potentially market-moving infor-
mation and is typically adjusted back to normal as soon as the information is 
released. On the particular day in scope, just 4 s and 403 ms after the ECB’s 
announcement on interest rates was made public, a strong selling pressure emerged 
in the FDAX in form of sell orders. In the following 414 ms those orders started to 
push prices sharply lower while a total of 49 sellers and 82 buyers traded 1488 
contracts (Fig. 12.21).

Such a situation can arise from the fact that one or more participants are placing 
one or some large orders in the order book to adjust their respective position in 
relation to the just published information. In cases where the size of the orders 
surmounts the available, still decreased liquidity in the order book, such an order 
entry, can cause a move in prices. Where under normal circumstances this happens 
only very seldom, it still might happen at any time during trading. Accordingly, 
the Eurex T7 trading system has built-in functionality to safeguard and manage the 

Fig. 12.21 Price development and traded volume in FDAX on February 6th, 2014
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impact of such events. Also in this event those safeguards worked out and halted 
the market to guarantee fair and orderly market conditions and executions.

The up spikes in the chart show clearly that new orders, coming into the order 
book, provided new liquidity at a better level and market orders resting in the book, 
because of our market order matching range that halted the execution of those due 
to the missing price references, were executed at better levels than it would have 
been possible before.

To stress the fact that we talk about a time slice of 414 ms, we tend to attribute at 
least the newly provided liquidity again to the low-latency participants, as a human 
reaction in the time interval is at least very unlikely.

12.4.3  Effects of Low-Latency Participants Engaging in New 
Products

As already stated, low-latency participants play an important role when it drills 
down to liquidity provision and market depth (order book elasticity). Their ability 
to digest news and market information at high speed allows them to be in or back 
in the book faster than anyone else. This increases the quality of executions after 
the release of news or big orders hit the book and caused price moves.

Especially in new products, where the liquidity is still growing, low-latency 
participants can be extremely helpful and important. In order to gain insight 
into the importance and the effects of low-latency participants engaging in new 
products we researched the Futures on Italian (FBTP) and French Government 
bonds (FOAT) traded at Eurex. The products were introduced on Sept 14th, 
2009 (FBTP), and April 16th, 2012 (FOAT).

Contrary to general market development, OAT and BTP futures performed 
pretty well in 2012 and gained even more market acceptance. During the 
month of August 2012, the spread in both products experienced a stellar 
improvement.

The development did not seem gradual, and all signs were that a structural 
break around August 17th occurred. This break is most noticeable in the develop-
ment of the spread quality depicted as the one tick spread percentage of the day in 
Figs. 12.22 and 12.23.

As an additional hint for a structural break, the size available at the improved 
spread can be taken, which also increased starting August 17th, 2012 (Fig. 12.24), 
for the FBTP. While there is a clear signal in the FBTP data, there is no clear picture 
in the FOAT (Fig. 12.25).

When looking at the average spread in the two products we again got confirma-
tion of a structural break in the FBTP and no signal for such a break in FOAT. Even 
though the average spread in FOAT is also decreasing over the period in scope it is 
not clearly attributable to a particular date (Figs. 12.26 and 12.27).
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A major, identifiable market structural development that took place on July 
23rd might at least partially explain the visible change in FBTP markets starting 
August 17th, 2012.

Here is what happened: up to July 20th, one particular low-latency participant 
(AAA) provided close to 10 % of the BBO on a daily basis. On the next trading 
day (July 23rd, 2012) another low-latency participant (BBB) joined in providing 
the BBO and took over the position of AAA on Aug 17th, 2012, by providing a 

Fig. 12.22 One tick spread in FBTB

Fig. 12.23 One tick spread in FOAT
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larger share of the BBO on a daily basis, while participant AAA left the market 
over the following 5 days.

Our thesis is that participant BBB’s business model is very similar to AAA’s, but 
faster in the execution.

When AAA realized that another participant is running in parallel, but faster in 
taking decisions and sending orders, AAA specialized in areas of competence with 
less competition.

Fig. 12.24 Size available at improved spread for FBTP

Fig. 12.25 Size available at improved spread for FOAT
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Fig. 12.26 Average spread in FBTP

Fig. 12.27 Average spread in FOAT

One piece of evidence in favor of this thesis is the improvement of spread 
resilience following trades, which is to the benefit of all participants as the 
executions following relatively large trades would otherwise be suboptimal (at 
worse prices). A remarkable improvement (red) took place on the date BBB 
entered the market. This improvement did not take place in OAT futures, where 
BBB did not enter the market. It shows clearly that the new entry of a low-
latency participant into a product can significantly increase the quality of 
executions (Figs. 12.28 and 12.29).
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Fig. 12.28 Resilience in FBTP

Fig. 12.29 Resilience in FOAT
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Chapter 13
High Frequency Trading: Market Structure 
Matters

Reto Francioni and Peter Gomber

13.1  The Evolution of Electronic Equity Trading 
Along the Value Chain

Although both media and the public seem to discuss the perceived dangers and 
threats of electronic trading only since the US flash crash in 2010, in reality, the shift 
towards electronic trading has been a long-lasting evolution. Often, the starting 
point of electronic trading is said to be the year 1971, when the National Association 
of Securities Dealers Automated Quotation (Nasdaq) became the first electronic 
stock market displaying quotes for 2500 over-the-counter securities. A significant 
migration process from over-the-counter and traditional floor trading to fully elec-
tronic markets took place on both sides of the Atlantic between the late 1970s and 
the mid-1990s. Starting from the electronification of major international exchanges, 
significant technological innovations emerged that successively walked up the value 
chain and led to a far-reaching automation of trading processes; first at Sell Side 
institutions and in a next step by their customers, i.e., Buy Side firms.

In order to increase market transparency, exchanges established public electronic 
limit order books that aggregate and store open limit orders and match executable orders 
in real time. In contrary to traditional market maker systems, these central limit order 
books (clobs) enable all investors to enter limit orders and thereby to reduce spreads and 
improve market depth. Instead of relying on price determination services provided by 
expensive market intermediaries like specialists or market makers, the matching of 
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orders and price determination was performed by central matching algorithms that serve 
as the heart of market structure. These matching procedures—that are transparently 
communicated to any market participant as well as to any investor—treat all orders 
equally (operational fairness)—mostly based on price-time priority allocation. The 
transparency induced by the introduction of clobs reduces information asymmetry, 
enhances liquidity, and supports efficient price determination.1 Electronic trading sys-
tems enable decentralized market access, i.e., allow investor to place orders from remote 
locations and to trade at significantly lower costs compared to physical floor trading.

On the Sell Side, the introduction of electronic exchanges also trigged a far- reaching 
electronification of order handling processes. This included the implementation of real-
time automated price observation mechanisms, i.e., electronic eyes, and automated 
quote machines that support the fulfillment of liquidity providers’ obligations by gener-
ating quotes based on predefined parameters. In order to reduce costs and to release 
traders from time-consuming and mostly standardized order execution procedures like 
vwap-executions, the Sell Side implemented the first trading algorithms for their propri-
etary executions that used predefined parameters like total order volume, limit, execu-
tion period, or execution aggressiveness for order splitting and order timing.

Also Buy Side institutions established electronic trading desks successively to con-
nect via electronic means to multiple brokers and liquidity sources. Especially the intro-
duction of the Financial Information eXchange (FIX) Protocol—today the de-facto 
messaging standard for pre-trade and trade communication—accelerated electronic 
interchange of trade-related messages between the Buy Side and the Sell Side. Against 
the background of an increasing pressure to reduce trading costs and to increase execu-
tion quality for Buy Side customers, brokers began to provide direct market access 
(DMA) tools. In a DMA setup, a Buy Side order is not worked or splitted over time and 
markets by the intermediary, but forwarded directly to the execution venues using the 
broker’s market connectivity and trading infrastructure.2 The Buy Side institution has 
no need to become a direct member of the respective market(s) but trades directly on the 
market by renting the exchange membership of their Sell Side broker.3

Order Management Systems (OMS) and Execution Management Systems 
(EMS) further improved efficiency in internal order handling of the Buy Side as 
well as the purely electronic interaction of the Buy and the Sell Side by enabling 
for connectivity, automated routing and integration with confirmation, clearing 

1 See, e.g., Pagano and Roell [14] or Jain [15].
2 See [16].
3 In the last 5 years, Sponsored Market Access has emerged as an extension to DMA. Sponsored 
Market Access enables Buy Side clients with latency sensitive strategies to connect to the market via 
their broker’s membership and identification but omitting the broker’s technical infrastructure in 
order to achieve latency reduction. In this concept, brokers’ risk management only relies on auto-
mated pre-trade risk checks—e.g., by setting the maximum number of orders in a predefined time 
window or a maximum order value—that are implemented within the exchange software and admin-
istered by the respective broker. Naked access describes a setup without these pre-trade risk checks 
and therefore enables only for post-trade monitoring. Due to the possible devastating impacts by 
erroneous orders and orders submitted by flawed algorithms, the SEC banned “naked access” in 
2010 and requires all brokers to put in place risk controls and supervisory procedures relating to how 
they and their customers access the market [17]. In Europe, naked access is also prohibited.
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and settlement systems. Most of these OMS/EMS include broker algorithms like 
vwap, twap, or implementation short fall algorithms that are used by the Buy Side 
traders for their order executions. While in this setup, the algorithm is imple-
mented, hosted, and operated by the broker, the Buy Side trader is informed on the 
basic strategy of the algorithm and instead of sending individual orders now is 
enabled to specify strategies and strategy parameters that are executed by the bro-
ker algorithm. Thereby, the Buy Side, i.e., the ultimate owners of the orders and 
order flows, achieved more direct control over the order routing and execution 
processes and execution responsibility was shifted—upwards in the value chain—
to the Buy Side. In this process, the role of the Sell Side changed from an interme-
diary that was fully responsible for order execution to a provider of market access 
and trading technology.

The introduction of Electronic Communication Networks (ECNs) in the mid- 
1990s in the USA and the new concept of Multilateral Trading Facilities (MTFs) 
in Europe since 2007 triggered significant competition between exchanges and 
these new market players that strive to further reduce trading costs and to enhance 
execution quality for investors leading to a highly fragmented, electronic trading 
landscape. Smart Order Routing (SOR) services were introduced first in the US 
market and later in Europe to support order routing in a fragmented market struc-
ture. SORs continuously gather real-time data from multiple liquidity pools con-
cerning the available order book situations to optimize order execution by 
identifying the highest liquidity and optimal price.

Increasing automation, electronic connectivity and increasing competition 
among traders to exploit profitable market situations as fast as possible in proprie-
tary trading and to maximize order execution performance for customer orders 
(agent trading) triggered a demand for lower transmission latencies in the process of 
order submission, order arrival at the trading venues, and confirmation back to the 
trader. For traders, speed is a central tool for risk management as it has to be assured 
that the time differences between the transmission of the order book situation form 
the trading venue to the algorithm in (t0), the arrival of that data at the algorithm at 
(t1), the sending of an order after the computation effort by the algorithm in (t2), and 
the arrival of that order at the order book of the trading venue in (t3) has to be mini-
mized. In case of a long time span between (t0) and (t3), there is a significant risk that 
the intended execution is significantly different from the finally achieved execution 
due to market movements between (t0) and (t3). As physical distance to the exchange 
contributes significantly to the total roundtrip latency in order execution, co- location 
and proximity services were introduced to reduce this physical distance between the 
market participants’ servers and the market server to a significant extent. Against 
this background, the phrase “High Frequency Trading” emerged. However, the 
terms “Algorithmic Trading” and “High Frequency Trading” were only discussed in 
traders and market expert circles until 2010 when the May 6th US flash crash 
churned the public discussion and triggered a heated debate on the benefits and 
threats of this evolution in electronic trading.

Figure 13.1 sums up how the evolution of trading technology influenced the 
interaction among market participants along the trading value chain and shows the 
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Fig. 13.1 The evolution of electronic trading along the value chain. Source: Gomber, Zimmermann 
[13]
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major milestones in the interaction between exchanges, the Sell Side and the Buy 
Side. The figure also takes into consideration the important fact that while lager Buy 
Side institutions today are equipped with similar trading tools like their Sell Side 
counterparts, smaller Buy Side firms still rely on telephone, fax, or e-mail to com-
municate orders to their brokers.4

Based on this review on the evolution of automated trading, the following section 
will define and delineate the two terms AT and HFT. Based on a comparison of 
equity market structures in the USA and in Europe, Sect. 13.3 will identify their 
main commonalities and differences and the role of market structure in electronic 
trading. Section 13.4 will analyze the major market structure and regulatory changes 
in response to AT and HFT in the last 5 years on both sides of the Atlantic. 
Section 13.5 concludes.

13.2  Algorithmic Trading and High Frequency Trading

13.2.1  Definitions and Delineations of Algorithmic Trading 
and High Frequency Trading

Today, in most industries—among others e-Commerce, automotive or health—the 
need for a rapid aggregation and examination of huge amounts of data in real time 
(Big Data) as well as the increasing pressure to reduce cost in the execution of stan-
dardized processes has shifted a lot of tasks form humans to software and algo-
rithms. Generally, computer algorithms are defined as an execution of predefined 
instructions in order to process a given task.5 In securities trading, the evolution of 
electronic trading has lead to multiple forms of algorithms that support data aggre-
gation and standard processes in order generation, order routing, and order execu-
tion for actors in every stage along the value chain. Figure 13.2 shows the role and 
positioning of software and algorithms along the value chain.

First of all, algorithms are implemented by trading venues to perform order 
aggregation, price determination, and order matching at the market back-end. These 
algorithms, e.g., a matching algorithm of an opening auction, are the technical real-
izations of an exchange’s market model. Secondly, algorithms are used to generate 
orders by market participants based on predefined parameters either to support effi-
cient execution of customer orders thereby increasing customers’ portfolio perfor-
mance (agent trading) or to implement sophisticated trading strategies that strive to 
maximize revenues in trading on own account (proprietary trading). Thirdly, algo-
rithms are used in quantitative portfolio management at Buy Side firms to implement 

4 In case of retail order flow, the electronification of the Buy Side to Sell Side interaction also refers 
to retail investors using the World Wide Web to route orders via online-brokerage accounts.
5 See [16].
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mathematical models that, based on statistical calculations and data analysis 
techniques, predict, e.g., stock returns or stock volatility, to form investment 
strategies and portfolios.

The terms Algorithmic Trading (AT) and High Frequency Trading (HFT) refer to 
the second group of algorithms, i.e., these algorithms support market participants by 
providing a set of instructions on how to generate, process, or modify an order or 
multiple orders without human intervention.

Despite an intensive discussion on the merits and dangers of trading algorithms, 
both the academic world and international regulators largely agree on two princi-
ples: (1) HFT is seen as subgroup of AT and (2) both HFT and AT are no new trad-
ing strategies in itself but technical means to implement established trading strategies 
by applying sophisticated technology.

In contrary to the wide acceptance of these principles, there is an intensive debate 
on how to correctly define AT and HFT respectively and how to delineate those defi-
nitions exactly.

Academic definitions of AT mainly take a task-based approach and describe 
the main processes that algorithms perform in order generation and processing, 
e.g., Hendershott et al. [1]: “[…] AT, commonly defined as the use of computer 
algorithms to automatically make certain trading decisions, submit orders, and 
manage those orders after submission,” Chaboud et al. [2]: “[…] in algorithmic 
trading (AT), computers directly interface with trading platforms, placing 
orders without immediate human intervention. The computers observe market 
data and possibly other information at very high frequency, and, based on a 
built-in algorithm, send back trading instructions, often within milliseconds 
[…]” or Domowitz and Yegerman [3]: “[…] we generally define algorithmic 

Fig. 13.2 Price discovery and order execution: software to software
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trading as the automated, computer-based execution of equity orders via direct 
market-access channels, usually with the goal of meeting a particular 
benchmark.”

Definitions in academic literature dealing with HFT or HFT strategies are 
mostly based on a “means-to-an-end”-perspective where the means is a large num-
ber of transactions in a short period of time and the end are profits in proprietary 
trading. In this context, Jarnecic and Snape [4] state that: “HFT is the use of high-
speed computer algorithms to automatically generate and execute trading deci-
sions for the specific purpose of making returns on proprietary capital.” Brogaard 
[5] puts the emphasize on the means: “HFT is a type of investment strategy whereby 
stocks are rapidly bought and sold by a computer algorithm and held for a very 
short period […] and try to close the trading day in a neutral position” and 
Jovanovic and Menkfeld [6] on the end: “Electronic limit order markets enable 
agents to automate trading decisions. Computer algorithms are used to either min-
imize transaction cost when trading into position (‘working’ an order through time 
and across markets or to simply profit from buying and selling securities as a mid-
dleman). This latter type is the focus of our study and is often referred to as high 
frequency trading (HFT).”

Based on a systematic investigation of existing definitions of AT and HFT, 
Gomber et al. [7] identify the main characteristics that (1) are common to both AT 
and HFT, (2) are specific for HFT only, and (3) are specific characteristics for the 
part of AT that is not associated to HFT (see Fig. 13.3).

“Non-HFT” AT is mostly referred to the intelligent working of orders in agent 
trading relative to a predefined benchmark with holding periods of days, weeks, or 

Fig. 13.3 Characteristics of AT and HFT. Source: Gomber et al. [7]
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even months. In contrast, HFT-based trading strategies update their orders very 
quickly, avoid over-night positions, and try to realize small profits per trade based on 
the rapid submission and cancellations of orders. HFT requires high speed access to 
markets, low latencies and mostly uses co-location/proximity services and individual 
data feeds. While HFT focuses mainly on high liquid instruments (as these instru-
ments generate the required high number of executions and minimize risk in case of 
the necessity to unwind positions quickly), AT generates value specifically by mini-
mizing market impact in less liquid instrument like mid or small cap stocks.

The definition of AT and/or HFT in academic papers is often driven by the spe-
cific market environment, the analyzed dataset or the concrete research purpose/
question of the authors. While the academic exercise of defining and delineating AT 
and HFT has no direct impact on markets, regulatory definitions of AT and HFT are 
of high relevance as they trigger specific obligations on the respective firms and on 
trading venues (for details see Sect. 13.4 of this chapter), thereby directly influenc-
ing firms’ and trading venues’ business models and operations as well as market 
structure and finally market quality.

The SEC up to today refrained from explicitly defining HFT. However, in its 
2010 Concept Release, the SEC gives some insights on its viewpoint by identifying 
characteristics that are attributed to HFT. An important characteristic is the refer-
ence to proprietary traders “acting in a proprietary capacity that engage in strate-
gies that generate a large number of trades on a daily basis.”6 Proprietary traders 
can be organized in a variety of ways, including as a proprietary trading firm, as the 
proprietary trading desk of a multi service broker dealer, or as a hedge fund.

Furthermore, the Concept Release specifies the following characteristics that 
often are attributed to HFT:

 1. Use of extraordinarily high speed and sophisticated programs for generating, 
routing, and executing orders

 2. Use of co-location services and individual data feeds offered by exchanges and 
others to minimize network and other latencies

 3. Very short time frames for establishing and liquidating positions
 4. Submission of numerous orders that are cancelled shortly after submission
 5. Ending the trading day in as close to a flat position as possible

While the US regulators are very cautious in using strict definitions, the EU regu-
lators are clearly more prescriptive in this respect. The first member state of the 
European Union that explicitly regulated AT and HFT was Germany. On May 15, 
2013, the German High-frequency Trading Act entered into effect. It defines both 
AT and HFT (or more precisely it specifies the definition of an high-frequency algo-
rithmic trading technique): AT is defined in Article 33 (1a) of the German Securities 
Trading Act: “[…] trading in financial instruments in such a way that a computer 
algorithm automatically determines individual parameters of orders, unless the 

6 See [17–20].
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system involved is used only for the purpose of routing orders to one or more trading 
venues or for the confirmation of orders (algorithmic trading). Parameters of orders 
within the meaning of sentence 1 include, in particular, decisions on whether to 
initiate the order, on the timing, price or quantity of the order, or on how to manage 
the order after its submission with limited or no human intervention.”7

The definition of a high-frequency algorithmic trading technique is defined both for 
Article 2 (3) of the German Securities Trading Act and for Article 1 (1a) of the Banking 
Act. There, high-frequency algorithmic trading techniques are characterized

 1. By infrastructures that intend to minimize latency
 2. By systems that make the decision to initiate, generate, route, or execute an order 

without human intervention for individual trades or orders
 3. By high intra-day message rates in form of orders, quotes, or cancellations8

Only if all three of these criteria are cumulatively fulfilled, a high-frequency 
algorithmic trading technique is deemed to exist. As “infrastructures to minimize 
latency” and “high intra-day message rates” are subject to interpretation, BaFin 
further specified these parameters. The concretization of an infrastructure to mini-
mize latency is based on the distance between the trading venue’s matching engine 
and participant’s algo server and on the bandwidth of the connection: as of 2014 this 
is defined as a 10 Gbit per second transaction line used in co-location. High intraday- 
message rates means 75,000 messages or more on average over the year per trading 
venue per trading day determined on a rolling basis per trading day based on the 
previous 12-month period.9

While these definitions are already operational in Germany, the European regula-
tors are in preparations for the 2017 planned go live data of the Markets in Financial 
Instruments Directive (MiFID II). The framework level 1 text of MiFID II is in 
effect since July 2, 2014. In MiFID II, AT is defined in Article 4 (39) by stating that: 
“Algorithmic trading’ means trading in financial instruments where a computer 
algorithm automatically determines individual parameters of orders such as 
whether to initiate the order, the timing, price or quantity of the order or how to 
manage the order after its submission, with limited or no human intervention, and 
does not include any system that is only used for the purpose of routing orders to 
one or more trading venues or for the processing of orders involving no determina-
tion of any trading parameters or for the confirmation of orders or the post-trade 
processing of executed transactions.”10

Very similar to the German approach, the European legislators sees HFT to be a 
sub-set of AT and specifies the term “high-frequency algorithmic trading technique” 

7 See [21].
8 See [21].
9 See [21].
10 See [22].
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to be an algorithmic trading technique characterized by: (1) infrastructure intended 
to minimize network and other types of latencies, including at least one of the fol-
lowing facilities for algorithmic order entry: co-location, proximity hosting, or 
high-speed direct electronic access, (2) system-determination of order initiation, 
generation, routing, or execution without human intervention for individual trades 
or orders, and (3) high message intraday rates which constitute orders, quotes, or 
cancellations.

As of late 2014, the concretization of those parameters is still subject to debate. 
The European Securities Markets Authority (ESMA) has to provide technical 
advice to the European Commission in the Level II work on MiFID II and has to 
further specify the definition of what should be considered AT as opposed to a 
high- frequency algorithmic trading technique, i.e., to also concretize the terms 
“infrastructure intended to minimize network” and “high message intraday rates.” 
In its 2014 consultation paper, ESMA proposes two options in this respect.11 While 
option one is very close to the German parameters (10 Gbit lines; two messages per 
second over the entire trading day determined on a 12-month rolling basis), a sec-
ond option was put on the table that applies relative parameters by suggesting to 
consider participants of a trading venue as being HFTs if their median daily life-
time of orders modified or cancelled is below the median daily lifetime of orders 
modified or cancelled for the entire market. While this second option has not the 
disadvantage to use predefined absolute parameters that might be outdated in a few 
month, its relative approach risks to classify non-HFT members as being HFT just 
because they are faster than others in a market where HFT does not occur at all or 
not to a significant extend.

13.2.2  Main Strategies and Players

HFT is not a trading strategy in itself but the usage of sophisticated technology that 
implements traditional trading strategies. Therefore, any discussion that tries to 
endorse or prohibit HFT as such or to see HFT as a monolithic structure, as often 
described in the media, is misleading. Only a well-differentiated assessment of the 
individual trading strategies can serve as a valid basis for any regulatory interven-
tion. Prohibiting or restricting HFT-based trading strategies that contribute to liquid-
ity or to price formation processes would lead to a reduction in market quality. 
Nevertheless, any strategies or behaviors that impair market integrity, constitute 
market abuse, or create an uneven and unfair playing field among market partici-
pants have to be banned from our markets. In order to support the argumentation 
above, in the following, the most recognized HFT-based trading strategies as well as 
the institutions applying those will be briefly described in the following:

11 See [23].
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 1. One of the most common HFT-based strategies is to act as electronic liquidity 
providers,12 i.e., performing the simultaneous submission of buy and sell orders. 
Electronic liquidity providers have two basic sources of revenues: (a) spread captur-
ing and (b) monetary incentives by trading venues (rebates). Spread capturing 
closely resembles traditional market making, i.e., profiting from the spread between 
the (higher) prices at which market participants buy securities and the (lower) ones 
at which they sell securities. Rebate-driven strategies are based on maker-taker-pric-
ing models mainly applied by alternative trading venues (ECNs or MTFs). In maker-
taker-pricing providing liquidity by passive limit orders (maker) is granted a rebate 
per executed order, while removing liquidity by sending aggressive, immediately 
executable orders (taker) is charged a fee (higher than the maker rebate in order to 
assure a profitable business model for the market operator). Especially for electronic 
liquidity providers, speed is a central tool to manage inventory risk.

 2. Arbitrage-strategies are built upon the immediate, high-frequent exploitation of 
small and short-lived discrepancies between prices of at least two financial 
instruments or among markets. Examples of those strategies include pairs trad-
ing, i.e., current deviations from historical price correlations of stock pairs, cross 
market trading, i.e., the simultaneous purchase and sell of a financial instrument 
in different markets which has become more relevant due to increased market 
fragmentation in the USA and in Europe, and cross asset strategies like the pur-
chase of an exchange traded fund and a parallel shorting of the underlying 
stocks.13 Opportunities to conduct arbitrage strategies frequently exist only for 
fractions of a second. HFTs exploit arbitrage-strategies similar to other non-HFT 
traders; however they leverage low-latency technology to make use of these 
(potential) profits before anybody else is able to do so. As arbitrage-strategies 
have to immediately react to short-lived inefficiencies, they are mainly takers of 
liquidity. HFT arbitrage strategies are an important means to assure a high align-
ment of prices among trading venues in the increasingly fragmented market 
environment thereby largely relieving the ultimate investor from the necessity to 
intensively compare venues before trading.

 3. Another category of HFT-based trading strategies is liquidity detection. Applying 
these strategies, HFTs try to unveil the trading motives and therefore hidden liquid-
ity of other market participants (e.g., hidden orders/iceberg orders or remaining 
child orders of a large parent order) by submitting orders with a small order size 
(pinging) or by systematically analyzing the trading activity on market data tickers 
(sniffing the tape) to detect orders being submitted by other execution algorithms. 
Based on this information they adjust their own trading behavior at the detriment 
of the other market participants e.g., by using the knowledge of a large order within 
the order book as a hedge for the own trading position (quote-matching).14

12 See [24].
13 See [25].
14 See [26].
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 4. Trend-strategies can be subdivided into short-term-momentum/news reader and 
latency-arbitrage strategies. Applying short-term-momentum strategies, market 
participants leverage HFT technologies to conduct strategies equivalent to classi-
cal day traders that trade aggressively (taking liquidity) and aim at earning profits 
from market movements/trends. Trading decisions of these types of HFT can be 
based on pure market trends or the sophisticated exploitation of economic or com-
pany-specific news or events. Such news-reader algorithms automatically digest 
real-time newsfeeds and analyze structured (e.g., corporate disclosures) as well as 
unstructured documents (e.g., blogs, tweets, or articles) applying sentiment analy-
sis and text-mining techniques. By applying latency-arbitrage- strategies, HFTs 
use an information advantage concerning the provision of pricing data from differ-
ent market places—especially in US markets. Latency arbitrageurs leverage direct 
data feeds and co-located infrastructure to minimize their reaction times. Since 
actions of these market participants are said to impair the prices at which other 
traders (e.g., Buy Side execution algorithms) are able to trade, they are often called 
“predatory”—see also Sect. 13.5 of this chapter.

There is a highly diverse community of market participants leveraging HFT tech-
nologies. A multitude of different institutions with different business models use 
HFT and there are many hybrid forms ranging from broker-dealer operated propri-
etary trading firms and broker-dealer market making operations to highly special-
ized HFT boutiques and quantitative hedge funds. Taking an institutional perspective 
is therefore misleading. Instead a functional perspective that includes all institutions 
that apply HFT-based trading strategies assures a level playing field, independent of 
whether HFT is a core or a supplementary technology for a firm to implement its 
trading strategies.

13.3  Equity Market Structures in the USA and in Europe

Any developments in trading strategies or any changes in technology have to be 
discussed in the context of the respective market structure. Often in the discussion 
around HFT, issues are discussed without distinctively taking into consideration the 
respective competitive, regulatory and market environment. This has lead to a situ-
ation in which (specifically in the media) technological issues in trading—whether 
correctly attributed to HFT or not—in one market structure environment (e.g., the 
USA) are transferred to another market environment (e.g., in Europe) without 
reflecting the specific market structure. This often raises unjustified fears and mis-
understandings. Therefore in the following, the main properties of the equity market 
structures in the USA and in Europe are discussed by analyzing the commonalities 
but also their distinct differences. Thereafter, recent regulatory initiatives on both 
sides of the Atlantic will be presented with a specific focus on the regulation of AT 
and HFT. Based on this analysis, the final section of this chapter will sum up and 
show that there is an increasing trend towards convergence of market structures in 
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the USA and Europe as regulators, market operators and market participants have 
transformed the insights from past issues into actions for the future that will increase 
the safety, integrity, and efficiency of our markets.

13.3.1  Commonalities of US and European Equity Market 
Structures

Although there is a wide range of potential criteria that can be applied to identify 
commonalities between the US and European equity market structures, four central 
factors can be listed in this context:

 1. One common regulator
 2. Competition among trading venues
 3. Consolidation of trading venues
 4. High market shares of OTC trading in equities

In contrary to Asia, where each country has its own regulatory setup that is largely 
independent form other countries, European and US equity market structures are 
shaped by one common regulator. The SEC has played this role since decades, 
whereas in Europe due to the existence of different EU member states, regulatory 
harmonization of securities markets proved to be far more difficult. The starting point 
of European securities market harmonization is the “Investment Services Directive 
(ISD)” established in 1993.15 The regulatory framework for investment services and 
securities trading is developed by the European Commission in a joint process with 
the European Council and the European Parliament. ESMA, as an independent 
authority with full accountability towards the Parliament, the Council, and the 
Commission, is responsible for the development of a single rule book in Europe, to 
assure investor protection, equal conditions of competition in financial services and 
effective supervision of financial service providers.16 Although national competent 
authorities for securities markets still exist, their role has largely changed to be mainly 
responsible for supervision and enforcement while the fundamental regulatory deci-
sions on market structure are taken on a European level in Brussels and Paris.

The guiding principle of European and US securities legislation and therefore of 
both equity market structures is competition among trading venues. With Regulation 
ATS and RegNMS (“Regulation National Market System”)17 in the USA and 
MiFID18 in Europe both applicable since 2007, regulators on both sides of the 

15 See [27].
16 See [28].
17 See [29].
18 See [30].
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Atlantic intended to create a level playing field between the different types of trading 
venues and a harmonization in the order execution process. This triggered a funda-
mental change of the landscape with new market entrants and, thereafter, a wave of 
consolidation in both regions:

Regulation ATS adopted by the SEC in 199819 required Electronic Communication 
Networks (ECNs)—at that time entering the US market as successful competitors to 
the incumbent exchanges—to register as broker-dealers or as self-regulated securi-
ties exchanges. ECNs have been successful in the USA as they introduced new trad-
ing concepts, e.g., the concept of order-driven markets with the open order book 
approach. This also triggered the incumbents specifically Nasdaq and the NYSE to 
switch from pure market making or specialist models to hybrid market models inte-
grating an electronic limit order book and liquidity providers (Nasdaq with the roll- 
out of SuperMontage in 2002 and NYSE with its Hybrid Market Initiative in 2005). 
During the Internet bubble around 2000, multiple ECNs were competing for market 
share. Given that individual operators struggled to gain market share in a crowded 
marketplace, a significant consolidation among ECNs (e.g., Archipelago acquired 
REDIbook in 2001; Instinet and Island ECN merged to INET ATS in 2002) and after 
that a second wave of consolidation among ECNs and exchanges (e.g., Brut LLC 
and INET ATS were acquired by Nasdaq in 2004 and 2005, respectively; NYSE and 
Archipelago merged in 2005) took place. As of today, the US market is still highly 
fragmented with no single venue having a market share of more than 20 % and OTC 
trading representing around 35 % of total equity trading volume.20

RegNMS that came into effect in 2007 defines the regulatory framework for 
the US market structure until today. Key drivers for RegNMS were the issues 
with the “National Market Systems” (NMS) introduced in 1975 with its key com-
ponent the “Intermarket Trading Systems” (ITS). ITS linked all US markets trad-
ing exchange- listed securities (excluding Nasdaq securities). The concept of best 
execution in ITS forced markets to route their orders for exchange-listed securi-
ties to the market which offered the best price with receiving markets having up 
to 30 s to respond (“Trade-Through Provision” of the ITS Plan). A Trade-
Through occurs when an order is executed on one market despite a better avail-
able price on another market. The Trade-Through rule specifically protected 
markets like the NYSE that provided the most competitive quotes21 in its listed 
securities creating the National Best Bid and Offer (NBBO) before the introduc-
tion of RegNMS. As these Trade-Through rules were heavily criticized espe-
cially by institutional investors that claimed that they don’t reflect the status of 
technological progress, RegNMS updated the existing rules in order to level the 

19 See [31].
20 See [32].
21 See [33].
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competitive playing field and by extending the scope of the regulation to Nasdaq 
stocks. RegNMS classified trading venues in “fast markets” and “slow markets.” 
The regulation for Trade-Throughs was significantly changed by a new “Order 
Protection Rule.”22 Thereby, only orders on fast markets are protected against 
trade-throughs, i.e., an order can be executed on a “fast market” despite of a bet-
ter price being available on a “slow market” privileging “fast markets” that 
enable for automated and immediate execution. “Slow markets” facing a risk of 
significant loss of order flow modernized their trading systems or merged with 
markets providing electronic matching facilities (e.g., the merger of NYSE and 
Archipelago).

In Europe, MiFID came into effect in April 2004 and had to be applied by 
investment firms and Regulated Markets (RM) since November 2007. A central 
goal of MiFID is to enable investors to trade securities at maximum efficiency 
and at minimum cost. This shall be achieved by increasing transparency and 
accessibility of markets, investor protection, market integrity, harmonized 
European regulation, and a level playing field among different types of trading 
venues to assure competition and to foster innovation. MiFID classified trading 
venues into “Regulated Markets (RM),” “Multilateral Trading Facilities (MTF)” 
or “Systematic Internalisers (SI).” While RM were already defined in the ISD of 
1993 and reflect the incumbent exchanges’ trading setups, MTFs and SIs repre-
sent new categories in European securities legislation. An MTF is an alternative 
trading system bringing together multiple buying and trading interests largely 
analogous to the ECNs in the USA. A SI is an investment firm that executes 
customer orders outside a RM or an MTF against the own account.23

Before the application of MiFID, a lot of European member states, e.g., Italy, 
Spain, or France, had concentration rules or required customers to explicitly 
agree to an execution outside an exchange (“default rule,” e.g., in Germany). 
This resulted in heavy criticism on exchanges and the accusation of monopolistic 
or quasi- monopolistic positions that need to be resolved by competition. 
Competition among trading venues triggered by MiFID lead to a highly frag-
mented European equity market where, as of 2014, the new competitors gained 
market shares between 20 and 40 % of total lit trading in the main European 
indices.24 Although MiFID changed the competitive landscape dramatically, 
OTC trading still represents a high and stable market share of around 40 % of 
total European equities trading.25

While ECNS introduced a new market model in the USA with the electronic clob, 
the European competition was mainly driven by fee structures (e.g., maker- taker models) 

22 See [29].
23 See [30].
24 Systematic Internalisiers up to 2014 achieved no relevant market shares (below 3 %; see [34]) 
and only 12 investment firms are registered as SI [35].
25 See [32].
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and fee levels. European exchanges already had open limit order books and hybrid 
market models in places before MTFs entered the market. These limit order books are 
based on the concept of price-time-priority that assures fair and consistent handling of 
all orders. It is important to point out that price-time- priority assures that time and speed 
do not matter for limit orders already sitting in the order book as their consistent execu-
tion sequence is handled by the trading venues’ matching algorithms. However, compe-
tition on speed is relevant for market orders or new incoming limit orders.

Multiple industry (e.g., [8]) and academic studies (e.g., Gomber et al. [9], Gresse 
[10], Hengelbrock and Theissen [11], or Riordan et al. [12]) showed empirically 
that MiFID not only reduced explicit transaction costs at trading venues and post- 
trade infrastructures but also achieved increased market liquidity based on a reduc-
tion in implicit transaction costs.

Similar to the USA, a multitude of new MTFs entered the market and a consoli-
dation among MTFs (e.g., BATS Europe and Chi-X Europe merged in 2011 and 
were granted status of a Recognized Investment Exchange, i.e., a RM, in May, 
2013) and between exchanges and MTFs took place (e.g., the acquisition of the 
Turquoise MTF by the London Stock Exchange in 2010).

13.3.2  Main Differences Between US and European Equity 
Market Structures

There are some key differences between the US and the European equity market 
structures that will be described in this chapter. They include:

 1. The consolidation of pre-trade data and the concept of a market wide best 
quotation

 2. The concept of best execution
 3. The mechanisms to handle market stress
 4. The existence of a home/reference market
 5. The clearing and settlement infrastructure

In the USA, RegNMS codified the concept of a national best bid best offer (NBBO). 
To calculate the NBBO, marketplaces are obliged to distribute their best bid and best offer 
for securities they are listing to a securities information processor (SIP). The processor 
consolidates pre-trade data by aggregating the quotes coming from marketplaces and 
ascertains the nationwide best bid and offer in a given security as the NBBO. This concept 
of a market wide best quotation has been implemented to enable market participants to 
trade on the best available prices in the USA in order to preserve fair competition among 
brokers and dealers as well as their availability to the market participants.26 However, there 

26 See [17–20].
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are significant issues with the SIP and its operations.27 In Europe, no such mandated 
“European Best Bid Offer” is in existence and while MiFID II tries to ensure the develop-
ment of a pan- European consolidated tape for post-trade transparency, no such pre-trade 
consolidation is in existence nor is it planned.

Linked to the concept of a national best quote, the US market structure has a 
fundamentally different concept of best execution: The Trade-Through rule (Rule 
611 RegNMS) was implemented to guarantee that trades are always executed at the 
best available price. This rule bars marketplaces from trading at prices that are 
worse for their customers than the NBBO.28 If a marketplace is not able to match an 
incoming order at the NBBO or a better price internally, it is forced to route the 
order to the trading venue that is currently offering the best price or cancel the order 
instead of routing it away. In Europe, Article 21 of MiFID introduced a principles- 
based best execution regime fundamentally different to the rules-based US approach. 
It requires investment firms to execute orders on terms most favorable to the client. 
Instead of establishing a pan-European best price like the NBBO, MiFID requires 
investment firms to: “[…] take all reasonable steps to obtain, when executing 
orders, the best possible result for their clients taking into account price, costs, 
speed, likelihood of execution and settlement, size, nature or any other consider-
ation relevant to the execution of the order.”29 While best execution is “outsourced” 
to the market venues in the USA, in Europe best execution is an obligation of invest-
ment firms towards their customers and any RM or MTF can execute an order it 
receives independent from the current bids and offers at other trading venues. 
Instead of a requirement to determine the best execution venue on an order-by-order 
basis, investment firms in Europe are required to implement best execution as a 
process, i.e., to establish an order execution system which routes orders to execution 
venues that have proven to provide best execution on a consistent basis. As a result, 
investment firms have to specify an order execution policy which provides informa-
tion to their customers on the venues they use to execute client orders and to explain 
the factors leading to this choice. However, the European legislation does not oblige 
investment firms to connect to every trading venue at any costs if connecting costs 
are disproportionate. Investment firms have to update their order execution policy 

27 The Securities Industry and Financial Markets Association (SIFMA)—the member-driven trade 
association—representing a collective voice of market participants reveals that the system operat-
ing the SIP is outdated and “suffers from a lack of transparency and competition, questions of 
underfunding, and insulated governance” [36]. This statement followed after the event of August, 
2013 when the SIP operator for Nasdaq listed securities experienced a significant system overload 
facing 26,000 quote updates per available port per second. The internal error in the SIP software 
code lead to delay of system output messages. In order to prevent information asymmetry, Nasdaq 
OMX decided to halt trading for 3 h explicitly denying the fault of HFTs [37]. Also SEC head, 
Mary Jo White, addressed the problem of consolidated data latency which turns out to be inferior 
to the latency of direct data feeds [38]. Moreover, she admits that the standards of SIPs robustness 
and resiliency shall be improved.
28 See [29].
29 See [30].
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on a regular basis and are required to prove on request that they executed a client’s 
orders in accordance with their respective order execution policy.30

In the USA, the discussion around mechanisms to handle market stress became of 
high relevance after the 1987 stock market crash. In order to avoid similar events in the 
future, NYSE introduced circuit breakers in 1988 to enable the market to review the 
situation in case of market stress and to be able to pause and reassess the information 
basis. This shall reduce volatility and avoid self-reinforcing panic. The US circuit 
breakers were specified based on the movement of the Dow Jones Industrial Average 
(DJIA) and halted the whole market in case of a significant decline of the index. The 
duration of the halt depended on the extent of the decline and on the time in the trading 
day. The respective thresholds and length of the halts were set as follows:

 (a) 10 % decline before 2 pm: 1 h halt, between 2 and 2.30 pm: 30 min halt, after 
2.30 pm: no halt

 (b) 20 % decline before 2 pm: 2 h halt, between 2 and 2.30 pm: 1 h halt, after 
2.30 pm: market closure for the rest of the day

 (c) 30 % decline: closure for the rest of the day

In Europe, the large exchanges introduced so-called volatility interruptions to 
prevent extreme price movements in the mid-1990s. Volatility interruptions are trig-
gered if the potential next price is outside predefined ranges (static and dynamic) 
relative to a reference price that is either based on the last price in continuous trad-
ing or the last auction price. In terms of the trading process, a volatility interruption 
is a switch from continuous trading to a call auction or an extension of the call phase 
of an auction if the potential extreme price movement occurs within the auction. 
There are five key characteristics that distinguish European volatility interruptions 
from US circuit breakers:

 (a) Volatility interruptions are parameterized and triggered based on the price 
movements of each individual instrument rather than on the whole index

 (b) Volatility interruptions only affect the respective instrument and not the whole 
market

 (c) The price ranges of volatility interruptions are symmetric, while circuit break-
ers only react to a market decline

 (d) As a volatility interruption is a switch to a call auction, the market is not com-
pletely stopped like in the case of a circuit breaker; instead, within the call phase of 
the volatility interruption, indicative auction prices and volumes are distributed in 
order to support the price discovery process at the end of the volatility 
interruption

 (e) While circuit breakers halt the market for a relevant time (see above) or even 
stops trading for the day, volatility interruption in Europe only last a few 
minutes

30 See [30].
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Thereby, the concept of volatility interruptions enables not only for price 
discovery during the whole trading day (either in auctions or in continuous trading), 
but also facilitates the pricing of derivates on single stocks, index calculations, and 
the pricing of derivates on equity indices.

Although Europe has experienced significant fragmentation since 2007, in nearly 
all equities the market where the initial listing to place, still serves as the home/ref-
erence market with market shares mostly above 60 % for individual instruments 
(among all lit venues).31

Finally, the clearing and settlement infrastructure in Europe is highly fragmented 
as post-trading processes in Europe have their origins in a patchwork of national 
systems. In the USA, the mechanisms for clearing and settlement are concentrated 
at the DTCC. In Europe, domestic settlement systems are efficient within the 
national boundaries, but the infrastructure, rules, and systems for clearing and set-
tlement differ and result in high costs for settlement of cross-border transactions and 
inefficient processes because of various barriers.32 Although various initiatives like 
Target-2-Securities33 or the CSD-Regulation try to harmonize European clearing 
and settlement and to bring down costs, the existence of multiple local legal juris-
dictions, tax laws, and currencies will remain a comparative disadvantage to the US 
market with one regulation and one tax law.

13.4  Recent Markets Structure and Regulatory Initiatives 
Concerning HFT

Before 2010, HFT was mostly discussed among market experts and the public did 
not take notice of the evolution of equity markets. However, the May 2010 US flash 
crash changed the discussion significantly and triggered regulatory initiatives both 
in the USA and in Europe. Further issues in the US equity markets heated the debate 
like the fail of the BATS IPO on March 23, 2012, the technical problems at the 
Facebook IPO on May 18, 2012, and specifically the Knight Order Flood on August 
1, 2012, when due to “technical issues” Knight Capital incorrectly sent orders for 
150 symbols to the NYSE and an unchecked Knight Algo caused a $440 million 
pre-tax loss leading to the takeover of Knight by Getco.

May 6, 2010, represents one of the most devastating plunges in recent equities mar-
ket history. During less than half an hour, the DJIA and many individual equity securi-
ties as well as exchange traded funds experienced a sharp drop followed by an immediate 
recovery of a significant part of these losses. Over 20,000 trades were executed at prices 
lower than 60 % than the pre-crash level. Buy-side liquidity in E-Mini contracts 
decreased by 55 % from $6 billion to $2.65. According to the SEC and CFTC, the main 

31 See [32].
32 See [39] or [40].
33 See [41].
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trigger of the event was a trade initiated by a large institutional trader that was willing 
to sell 75,000 E-Mini contracts which total value was approximated at $4.1 billion. The 
respective execution algorithm accounted only for the market participation rate which 
implied that neither time nor price constraints of an order execution were imposed. As 
a result, the trade was executed extremely rapidly in about 20 min.

The SEC and CFTC report claims that HFTs immediately reacted on this event 
by accumulating large long positions over a short period of time. This resulted in 
aggressive selling that amplified the market drop. In only 14 s, HFTs traded over 
27,000 contracts that constitute 49 % of trading volume.34 In individual securities, 
HFTs supported the rush and were acting as net sellers. Liquidity providers had to 
widen the spreads in response to the falling market and many investments firms 
decided to withdraw the quotes and not to participate. At the end of the day, the DJIA 
closed with a loss of 3.20 %. In the aftermath of this crash, market participants were 
fast to accuse HFT for it. However, while their behavior may have contributed to the 
crash, they are not responsible for it.35 Rather, specific characteristics within the US 
market structure that allowed for rapid interaction between trading algorithms with-
out appropriate/unified loss control were the main drivers of the crash.

13.4.1  Market Structure and Regulatory Initiatives Relating 
to HFT in the USA

The implementation of (1) a new circuit breaker regime may be seen as the most signifi-
cant market structural change that the USA triggered after the flash crash. Further mar-
ket structure adjustments/current discussions to adjust regulation relate to the handling 
of (2) erroneous trades, (3) stub quotes, and (4) the consolidated audit trail system.

Before the flash crash, the USA applied only market-wide circuit breaker based 
on the narrow DJIA Index. This mechanism was triggered only once in 1997. During 
the flash crash, the existing circuit breaker regime failed to halt the market and 
allowed for a rapid decline of individual securities and the overall market. As a 
result, in April 2011 US regulators introduced a pilot “limit up—limit down” 
(LULD) program which implements automated circuit breakers for individual secu-
rities and updates the rules for the market-wide circuit breaker. The proposed new 
circuit breaker regime establishes price bands around the average quoted levels dur-
ing the preceding 5-min interval and prevents execution outside of the bands. The 
price bands vary from 5 % for liquid securities to 10 % for other listed securities and 
are doubled during the opening and closing periods.36 The rules concerning the 
market-wide circuit breaker were also updated: In June 2012, the SEC introduced a 
new requirement lowering the decline thresholds triggering the market halt to 7, 13, 
and 20 % from the last closing price rather than 10, 20, and 30 % and simultaneously 

34 See [42].
35 See [43].
36 See [44].
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shortened the halt times to 15 min rather than closing the market. Moreover, the 
price references are now based on the broader S&P 500 Index. The newly estab-
lished rules are more sensitive with respect to overall and individual volatility and 
take up important positive aspects of the European volatility interruptions. Market 
participants such as exchanges, trading venues, and dealers that execute trades inter-
nally shall have in place mechanisms that follow the LULD rules preserving market 
integrity and reliability. In April 2014, the SEC decided to extend the pilot program 
to February 2015.

The annulment of erroneous trades also emerged as an issue in the flash crash. In 
order to provide US markets with a clearer definition of when and under which con-
ditions trades may be broken in the future, the SEC proposed more precise rules for 
clearly erroneous trades.37 For stocks priced under $25, trades are defined to be erro-
neous if trades are at least 10 % away from the circuit breaker trigger price. The 
requirements for $25–$50 and $50+ securities are 5 % and 3 %, respectively. In case 
the circuit breaker is not applicable, the quantity traded is considered to be another 
decisive factor for breaking trades. During the flash crash, orders that were executed 
at prices 60 % away from the pre-shock levels were identified as erroneous. In 
January 2013, the SEC addressed this problem of late erroneous order recognition 
by introduction of a “Multi-Day Event.” This mechanism treats a sequence of trades 
as one event if they “were affected based on the same fundamentally incorrect or 
grossly misinterpreted issuance information resulting in a severe valuation error.”38 
Moreover, if the valuation error is not corrected before the trading halt, all these 
transactions are declared to be erroneous and are supposed to be nullified. Using this 
extension to the existing rule, the SEC states that the erroneous orders should not 
have executed and the market participants shall realize that these kinds of trades will 
be invalidated which shall lead to more transparent and equitable principles of trade 
as well as confidence in executions when trading in volatile situations.

During the flash crash, many liquidity providers have started to quote securities far 
away from the pre-decline levels (e.g., at $0.01 or $100.00). Such quotes are called 
stub quotes. Market makers use them to comply with existing quotation obligations; 
however, they do not have any intention for these quotes to be executed. Yet, the sud-
den loss of liquidity due to registered and non-registered market makers withdrawing 
their quotes lead to the execution of stub quotes which were nullified afterwards. As a 
result, the SEC has declared a ban on such quotes, forcing market makers in exchange-
listed equities to quote within predefined bands around the current NBBO.39 The maxi-
mum distance of the band from the NBBO is declared to be 30 %.

The consolidated audit trail system intends to increase the monitoring abilities of 
US regulators. Aimed at giving regulators the ability to monitor for abuse and ana-
lyze atypical events across the fragmented US markets, this system is proposed to 
be built around one new central database. This database would enable regulators to 
access detailed information about the lifecycle of each order and quote starting 

37 See [17].
38 See [38].
39 See [18].
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“from receipt or origination, through the modification, cancellation, routing and 
execution of an order”40 by 8 am the following trading day. Much of this informa-
tion would have to be reported in near real time and would need to include “the 
ultimate customer who generated the order,”41 enabling regulators to conduct inves-
tigations faster and more efficiently. For this reason all broker-dealers, national 
securities exchanges, and even account holders shall be uniquely identified by a 
code and have in place synchronized business clocks to deliver any reportable event 
with the respective time stamp.42 Thus, the consolidated audit trail system facilitates 
the accumulation/collection of all the possible information regarding financial mar-
kets, participants, and their activity across exchange-listed equities and equity 
options. The data reporting is an obligation that arises from the willingness of the 
regulators to monitor and analyze the market conditions, players’ behavior and 
assess the effect on market structure of new rules imposed by the SEC.

The aforementioned bans on stub quotes as well as the introduction of a policy 
to break clearly erroneous trades combined with the improvement of the circuit 
breaker system pose major steps towards a more resilient, transparent, and stable 
market system in the USA.

13.4.2  Market Structure and Regulatory Initiatives Relating 
to HFT in Europe

Although Europe did not experience events like the flash crash or the bankruptcy of 
a significant market participant (Knight) due to insufficiently tested algorithms, poli-
ticians, regulators as well as individual market participants and trading venues took 
the US incidents as a basis to establish mechanisms that aim at preventing failures 
due to automated trading algorithms. The most significant ones are the ESMA 
Guidelines on systems and controls in an automated trading environment for trading 
platforms, investment firms, and competent authorities that are in place since 201243 
and MiFID II that came into effect in 2014 and is planned to be applied by market 
participants as of January 3, 2017. The details of the German HFT law that came into 
force in May, 2013, will not be discussed in the following as most aspects of the 
German HFT law will be covered by MiFID II on a pan-European basis.

The ESMA Guidelines include obligations for trading platforms, investment 
firms, and competent authorities to maintain orderly and functioning markets. The 
rules enforce a number of organizational requirements to support fair and orderly 
trading while preventing market abuse, especially market manipulation. In particu-
lar, HFTs need to assure that their processes are compliant to regulatory obligations 

40 See [19].
41 See [19].
42 See [45].
43 See [46].
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and that their trading systems are resilient, correctly sized, tested, and monitored. 
The Guidelines demand HFTs to store their trading records and algorithms for 5 
years and to employ skilled staff. HFTs need to make sure that automated trading 
activities comply with regulatory requirements and that the risks resulting from 
these activities are actively managed. Policies and procedures should be put in place 
to prevent market abuse. Also, the Guidelines significantly expand the responsibil-
ity of trading platforms to monitor and understand the behavior of trading algo-
rithms of market participants. While the ESMA guidelines do not constitute 
European legislation, they facilitate the consistent interpretation and implementa-
tion and specify how the law in the European Union should be applied. However, it 
is up to each national competent authority to specify if and within what timescale 
they apply these Guidelines.

In contrast, MiFID II and MiFIR44 constitute European legislation that has to be 
either applied directly (in the case of a regulation like MiFIR) or after a transposi-
tion into national law by EU member states (in the case of a directive like MiFID II 
where national implementation has to take place until mid-2016). There are three 
key pillars within MiFID II that will regulate Algorithmic and High Frequency 
Trading in the future:

 1. Bringing HFTs under the scope of MiFID
 2. New specific organizational requirements for investment firms that engage in AT
 3. New specific organizational requirements for trading venues. Some of these 

aspects take up the ideas of the ESMA Guidelines; however, MiFID II introduces 
additional and more far-reaching requirements

While MiFID45 exempted entities only dealing on own account (unless they are 
market makers or provide systems to deal with third parties) from the scope of the 
directive, MiFID II Article 4 brings into its scope all members or participants of a 
RM or MTF, entities with direct electronic access to a trading venue and entities 
applying a high-frequency algorithmic trading technique (in the following referred 
to as HFT; see the discussion on the definitions of HFT above). Therefore, all autho-
rization as well as operating conditions relevant for investment firms also applies to 
HFTs which will extend regulatory oversight while in parallel increasing opera-
tional and regulatory costs for those firms.

Most of the new specific organizational requirements for investment firms not 
only apply to HFT but to all firms applying AT. These organizational requirements 
(Article 17) include the establishment of systems and risk controls for the operation 
of the AT systems of investment firms (e.g., concerning capacity, thresholds and 
limits, business continuity arrangements, and the prevention of market abuse) and 
the provision of information to competent authorities (e.g., on trading parameters, 
limits, testing procedures, and record keeping). Furthermore, firms applying algo-
rithmic market making strategies shall provide continuous liquidity on a trading 
venue based on a market making agreement with the respective trading venue.

44 See [47].
45 See [30].
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The market making arrangements referred to in Article 17 mostly apply to liquid 
instruments. Therefore, it is not the intention to increase liquidity in less liquid 
instruments but to prevent incidents like the flash crash in Europe46 and to assure 
that liquidity is not only accessible in “sunshine markets” but also present in times 
of market stress.

The third pillar refers to new specific organizational requirements for trading 
venues. They are codified in Articles 48–50 for RM. Article 18 requires operators of 
an MTF or OTF47 to also comply. Trading venues have to ensure resiliency of their 
systems, i.e., that systems have sufficient capacities, ensure orderly trading in situ-
ations of market stress, are fully tested, and are subjective to business continuity 
arrangements. Furthermore, trading venues shall assure effective handling of errors 
by applying volume and price thresholds, rejecting erroneous orders, and be able to 
cancel or correct transactions. While the implementation of mechanisms to handle 
volatility was already realized by most European venues on their own initiative 
since the mid-1990s, MiFID II now explicitly requires venues to have in place 
mechanisms for trading halts in case of significant price movements. In contrary to 
the existing mechanisms that are only focusing on volatility within the respective 
market, MiFID II requires halts also in case of significant price movement on related 
markets which introduce the need for information and co-ordination among venues. 
Trading venues shall mirror the market making requirements on investment firms 
mentioned above by setting up written agreements with those firms including the 
respective obligations and incentives as well as schemes that ensure that sufficient 
firms participate in those agreements. Venues have to ensure that members carry out 
appropriate testing of their algorithms, limit order to transactions ratios, and adopt 
and enforce minimum tick sizes or tick size regimes that will be harmonized across 
Europe. In order to enable competent authorities to evaluate algorithmic strategies 
and to prevent market abuse or risks to orderly functioning markets, trading venues 
have to require flagging of algorithmic orders by their members.

13.5  Conclusion: Regulatory and Market Structure 
Convergence

Market fragmentation and technological innovations have been key drivers of 
the increasing importance of AT and HFT in the last years on both sides of the 
Atlantic. The fragmentation of liquidity triggered by MiFID and RegNMS has 
lead to significant structural changes and enabled for new trading strategies that 

46 See [48].
47 An Organised Trading Facility OTF is a new multilateral trading venue category introduced by 
MiFID II for non-equity instruments that tries to cover all organized forms of trading that are not 
organised as a RM or MTF.
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were not available or profitable pre fragmentation. The need for HFTs to use 
speed as the central tools for risk management in electronic liquidity provision 
and the fact that arbitrage opportunities among products or markets are only 
exploitable for members with high speed access lead to an arms race to trade at 
lowest latencies.

US and European markets have been affected differently by incidents related to 
trading technology due to different market structures. In the USA, events like the 
flash crash or the Knight bankruptcy triggered immediate reactions targeting to 
avoid similar situations in the future. There are some specific properties of the US 
market structure, e.g., the interconnectedness of venues via the Trade-Through rule 
and the best execution requirements. These specificities increase the predictability 
of order routing in the USA and triggered strategies like latency arbitrage or market 
data arbitrage that try to exploit this predictability. Furthermore, the interconnected-
ness of US markets increases the likelihood of a spillover of market stress as could 
be witnessed in the flash crash.

In Europe, incidents related to trading technology did not have these significant 
impacts. Although fragmentation and competition is a reality also in European 
equity trading, the predominant market in terms of market share and liquidity is still 
the primary listing venue. Furthermore, a different best execution regime and decen-
tralized order handling does not enable for the strategies named above.

While in the USA, a lot of the new regulations around trading technologies 
directly resulted from the experiences of the flash crash, European market partici-
pants, venue operators, and regulators tried to infer the necessary actions form the 
US experiences and thereby to increase market stability and integrity.

The experiences and the actions taken lead to a tendency towards an increasing 
convergence of market structures and regulations in both setups. Similar 
approaches and the identification and implementation of best practices can be 
identified in various fields: e.g., the handling of extreme market stress on an 
instrument-by- instrument basis via LULD rules and volatility interruptions 
respectively, dealer registration and licensing, requirements on risk management 
and testing by market participants and trading venues as well as the debate around 
market making obligations for HFT firms.48

While a lot of initial discussions questioned the economic justification of 
these trading technologies in general and even proponents of a complete prohi-
bition raised their voice, meanwhile the debate has become more differentiated 
and balanced [49]. Various studies provided by academics and market operators 
enable for evidence- based regulation and a clearer picture on the impact of new 
trading technologies on market quality. The actions taken in the last years show 
that regulators and market operators on both sides of the Atlantic are intending 
to preserve the benefits of HFT while trying to mitigating the risks as far as 
possible.

48 See [38].
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Chapter 14
Global Developments in Equity Trading

Phupinder Gill

14.1  Global Developments in Equity Derivatives

Global equity markets have experienced a dramatic transformation over recent 
years, spurred by rapidly advancing electronic trading technologies, intense compe-
tition, and a challenging regulatory environment. Equity derivatives markets have 
likewise evolved rapidly. These derivatives include options on individual equities 
and stock indexes; futures on stock indexes and individual equities; exchange traded 
funds (ETFs); over-the-counter (OTC) equity swaps; structured derivatives; and 
some rather unique new products based upon volatility and dividends.

Thus, the marketplace now offers more diverse ways in which to attain and man-
age equity risk exposures than ever before. This chapter is intended to provide a 
review of how equity derivatives emerged and have evolved to the current day. 
Along the way, we will underscore the famous quote by Harry Truman—“the only 
thing new in the world is the history you do not know.”

14.1.1  Form and Underlying Subject

Equity derivatives may be distinguished on the basis of the form they assume, the 
underlying instrument upon which they are based, or even the regulatory jurisdic-
tion under which they are offered. To illustrate, equity derivatives may be offered in 
the form of a futures contract, an option, or a security such as an ETF or other 
imaginative combinations. Today’s financial engineers are constantly creating new 
concepts—by bundling or unbundling existing structures—or creating altogether 
new forms of derivatives.
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As the name implies, “derivatives” are financial instruments that are based upon, 
or derived from, some preexisting underlying subject or instrument. The fundamental 
building block of the equity marketplace is found in a share of stock. Thus, many 
equity derivatives are based directly upon a singular stock issue. But other equity 
derivatives may be based upon a combination of stocks. The earliest examples of such 
combinations are found in the mutual fund industry. But the concept of indexation and 
a passive investment strategy have spurred exciting new developments in this regard.

Finally, derivatives are subject to the regulatory authorities in the jurisdiction in 
which they operate or are registered. Thus, regulatory considerations have frequently 
played a significant role in shaping the course of derivative product development.

The process of developing new equity derivatives to serve the needs of the mar-
ketplace is marked by frequent false starts and failures. But all initiatives are driven 
by a common goal—to create more efficacious and efficient investment and risk- 
management opportunities.

14.1.2  Mutual Funds as the Original Equity Derivatives

While equity mutual funds are not classically considered “derivatives” per se, they 
might be considered the very first form of equity derivatives. The origin of the 
mutual fund is probably rooted in the financial upheavals associated with European 
colonial expansion in the eighteenth century. The British East India Company was 
chartered in 1600 and grew to account for perhaps half of all world commodity 
trade. But by 1773, Europe was in the midst of an economic depression and the 
company’s vast interests in India and the New World had soured. The British 
Parliament, recognizing that the company had become “too big to fail,” was com-
pelled to step in with a restructuring plan and financial bailout.

It was against that backdrop of economic turmoil that the Dutch merchant 
Adriaan van Ketwich created the first closed-end investment trust in 1774 for pur-
poses of mutualizing risks from colonial plantation investments. The concept was 
simple—create a diversified portfolio of equities and sell shares for proportionate 
interests in that bundle of equities. That philosophy was reflected in the name of the 
trust—Eendragt Maakt Magt—which means “unity makes strength.” Subsequently 
King William I of the Netherlands created several closed-end investment companies 
in 1822. This was followed by the development of other investment trusts in 
Switzerland in 1849 and Scotland in the 1880s.

The Boston Personal Property Trust was founded in 1893 and represents the first 
recorded example of a closed-end mutual fund in the USA. This was followed by 
the Alexander Fund in 1907 which allowed investors to add funds semi-annually 
and withdraw funds on demand. The Massachusetts Investors’ Trust was introduced 
in 1924, went public in 1928 and is thought of as the first modern open-ended 
mutual fund. By 1929, there were over 700 mutual funds in the USA—mostly lever-
aged closed-end funds with a handful of open-ended funds. Many of these funds did 
not survive the crash of 1929 but the concept survived and eventually thrived.
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Equity mutual funds are now widely embraced as a fundamental investment 
vehicle. The Investment Company Institute (ICI) estimates that 44 % of all mutual 
fund assets are devoted to equity investment, representing some $13.6 trillion in 
value as of the 1st quarter 2014.

14.1.3  Stock Indexes and Passive Investment Strategy

Stock indexes represent an extension or variation on the basic theme of a mutual 
fund to the extent that they simply represent a combination of individual equities. A 
large proportion of equity derivatives are based upon stock indexes. Thus, a word is 
in order regarding the popularity of indexation as a benchmark of performance as 
well as the basis for passive investment strategies.

Stock indexes trace their origin to journalists Charles Dow and Edward Jones 
who founded the Wall Street Journal. In 1884, Dow began publishing a stock 
average comprised of nine railroad and two industrial stocks that was the precur-
sor of what became the Dow Jones Transportation Average. By 1886, Dow cre-
ated the Dow Jones Industrial Average (DJIA), originally a simple average of 12 
industrial issues.

The concept soon gained momentum and by the early twentieth century, indexes 
proliferated around the globe. Interest in stock averages or indexes was driven by the 
popularity of Dow Theory, embodied in a collection of articles by Dow suggesting 
that market trends may be forecast by past movement in the averages, as well as an 
increasing use of statistical and mathematical techniques in the field of economics.

Indexes were further popularized when a group of economists, led by William 
Sharpe, espoused the Capital Asset Pricing Model (CAPM) beginning in the early 
to mid-1960s. The CAPM compares the risks associated with any individual equity 
with systematic market risks, or beta (β), which are frequently represented by a 
“benchmark” stock index.

The passive investment strategy, whereby an investor simply buys and holds the 
constituents of a benchmark stock index to capture “beta” returns, flows from the sim-
plicity and enduring appeal of the CAPM. Passive management suggests that investors 
need not attempt to pick stocks or frequently reconstitute their equity portfolios to 
achieve attractive returns. Rather, one may achieve the returns generated by the market 
as a whole while minimizing portfolio turnover, associated execution costs, and man-
agement fees. Sharpe suggests that the net result is that “the average actively managed 
dollar must underperform the average passively managed dollar, net of costs1.”

The first index mutual fund was created in 1971 by William Fouse and John 
McQuown of Wells Fargo Bank. Barclays Global Investors (BGI) explored index 
related investment products as early as 1971 and continues, under the moniker 
iShares by BlackRock, to be the dominant ETF sponsor in the industry. Other index- 

1 Sharpe, William, “The Arithmetic of Active Management,” The Financial Analysts Journal, Vol. 
47, No. 1, January/February 1991.
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based mutual funds quickly followed including the venerable Vanguard 500 Index 
Fund (VFIAX) which is designed to track the performance of the Standard & Poor’s 
500 (S&P 500), managing some $107 billion in assets as of August 2014.

14.1.4  Individual Equity Options and Stock Index Options

Options are not a new financial concept. Aristotle’s Politics (circa 350 B.C.) 
describes how Thales effectively purchased what amounted to a primitive form of 
an option to rent olive presses in anticipation of a bumper crop the next season. 
Options were similarly utilized during the tulip bulb bubble of 1637 in Holland as a 
means of levering investments. Stock option trading has been conducted in the USA 
for almost as long as there have been stocks. Traditionally, stock options were traded 
on an OTC basis through a loose network of broker-dealers known as the Put-Call 
Dealers Association.

The modern model for option trading did not emerge until 1973 when the 
Chicago Board of Trade (CBOT) established the first exchange organized exclu-
sively for the trade of options in the form of the Chicago Board Options Exchange 
(CBOE). CBOE was organized by CBOT as a separately managed entity because of 
regulatory reasons. Specifically, the Securities and Exchange Commission (SEC) 
regulates securities and options on securities in the United States. The Commodity 
Futures Trading Commission (CFTC) generally regulates futures, including stock 
index futures and options on stock index futures.

Individual Stock Options—The launch of CBOE represented a seminal event in 
the history of options to the extent that CBOE established the modern model by 
which options would be traded thenceforth. A call option represents the right to buy 
the underlying instrument, typically 100 shares of a specified stock, at a fixed strike 
or exercise price, on or before a fixed expiration date. A put option represents the 
right to sell the underlying instrument at a fixed strike price on or before the expira-
tion date. The option buyer compensates the seller by paying a negotiated premium. 
The option buyer then enjoys the right to exercise the option or not while the seller 
(writer or grantor) is obligated to take the opposite side of the trade upon exercise.

In the past, options terminology and trading practices were quite varied. Options 
were sometimes known as “privileges” or “indemnities,” calls were referred to as 
“bids,” puts were known as “offers.” Sometimes option premiums, or “commis-
sions,” were fixed while the strike or exercise price was variable and determined 
relative to the current market price. But the success of the CBOE model ushered us 
into the modern era of option trading.

The model was refined by 1975 when the SEC mandated that the Options Clearing 
Corporation (OCC) serve as the clearing house for all US exchange-traded stock 
option transactions. This created fungibility between options traded on different 
exchanges, i.e., one could establish an option position on one exchange and liquidate 
it on another exchange to the extent that they were all cleared through OCC. This 
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resulted in a proliferation of competing stock option exchanges in the USA, with some 
12 option exchanges operating as of 2013 alongside many others around the world.

Stock Index Options—Options that are directly settled in cash by reference to a 
spot stock index—as opposed to an option exercisable for a stock index futures 
contract—are another important part of the mix. Stock index options commenced 
trading in 1983 on CBOE. Since then, the concept has spread worldwide.

It should be noted that the USA maintains a rather unusual regulatory dichotomy 
between security derivatives, regulated by the SEC, and futures derivatives, 
regulated by the CFTC. Per US law and regulation, options that are directly cash-
settled to a “broad-based” stock index are regulated by the SEC. Options that are 
settled when exercised into a stock index futures position are regulated by the 
CFTC. Thus, stock index options are traded on SEC-registered securities exchanges 
in the USA while options on stock index futures are offered on CFTC-registered 
futures exchanges.

This is a subtle but important jurisdictional distinction that is generally not rec-
ognized in other countries. Thus, stock index options are frequently traded on the 
same exchange that offers stock index futures outside of the USA. (Fig. 14.1).

Fig. 14.1 Growth in the global market for stock and stock index options
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14.1.5  Stock Index Futures, Options on Futures, and Single 
Stock Futures

Stock index futures emerged in 1982 as a means to manage the risks associated with 
diversified stock portfolios. The concept dates back at least to 1970 when the (now 
defunct) New York Produce Exchange attempted to list futures based on the DJIA, 
only to be denied by SEC. It was not until 1982 that the requisite regulatory con-
structs to support stock index futures were in place that the market was able to be 
introduced in the USA.

Stock index futures combine elements of both the spot equity markets and futures 
market. As such, the SEC and CFTC had to partition regulatory responsibility, 
assigning oversight duties for futures on what became known as “broad-based 
indexes” to the CFTC, reserving responsibility for futures on “narrow-based indexes” 
and individual equities to the SEC and CFTC jointly. This agreement was known as 
the Johnson-Shad Accord, by reference to the Chairmen of the two agencies, later to 
be refined by the Commodity Futures Modernization Act (CFMA) of 2000. Further, 
the CFTC had to recognize cash-settlement as a legitimate final settlement mecha-
nism. Thus, the regulatory infrastructure required some time to “catch-up” to the 
imagination of financial engineers and the demands of the marketplace. As such, the 
regulatory environment had a direct role in shaping new product development.

Stock index futures are financial contracts that are simply marked-to-market on 
their final settlement date to the spot value of the associated index. They are valued 
at some nominal monetary amount multiplied by the index value, e.g., an E-mini 
S&P 500 futures contract is notionally valued at $50 × Index. Thus, if the S&P 500 
is at 1900 index points, this implies a notional futures contract value of $95,000 
(=$50 × Index). These relatively simple tools are secured with a margin deposit that 
typically represents 5–15 % of the notional value of the contract.

Stock Index Futures—The Kansas City Board of Trade (KCBT) enjoyed the dis-
tinction of listing the very first stock index futures contract in the form of Value Line 
Composite Average (VLCA) futures. This was followed closely by the introduction 
of Standard & Poor’s 500 (S&P 500) futures on the Chicago Mercantile Exchange 
(CME) as well as many other contracts around the globe.

Liquid stock index futures are available around the globe including Europe 
where EUREX lists futures on the pan-European Euro STOXX 50 while NYSE 
Euronext lists futures on the FTSE 100. Benchmark Asian stock index futures 
include the Nikkei 225 listed on the Osaka Securities Exchange (OSE); the China 
Stock Index 300 (CSI-300) on the China Financial Futures Exchange (CFFEX); 
CNX Nifty futures on the National Stock Exchange of India (NSE); and KOSPI 200 
futures and options available on the Korean Exchange (KRX). Latin American 
stock index products include the Ibovespa listed on BM&F Bovespa in Sao Paulo 
and the IPC listed on Mexder in Mexico City (Fig. 14.2 and Table 14.1).

Options on Futures—Options on stock index futures were introduced in 1983, 
nearly simultaneously with securitized stock index options. The two product lines 
serve similar economic purposes and are traded per very similar practices (Fig. 14.3).
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Fig. 14.2 Global volume growth in stock index future

Table 14.1 Top 20 stock index futures contracts ranked by average daily volume (ADV) in 2013

Contract Multiplier Exchange 2013 ADV ADV (Mil $) Dec-13 OI OI (Mil $)

1 E-mini S&P 
500 Index

$50 CME 1,794,807 $165,873 2,780,195 $256,940

2 CSI 300 
Index

300 CNY CFFEX 766,748 $88,504 119,534 $13,797

3 Euro Stoxx 50 10 EUR EUREX 1,065,457 $45,524 2,857,080 $122,074

4 Dax 25 EUR EUREX 112,769 $37,009 159,290 $52,277

5 Kospi 200 500000 
KRW

Korean 
Exch

198,297 $24,884 139,187 $17,466

6 Nikkei 225 
Futures

1000 JPY SGX 155,110 $23,998 329,407 $50,965

7 Nikkei 225 
Futures

1000 JPY Osaka SE 122,650 $18,976 420,037 $64,988

8 E-mini 
Nasdaq 100

$20 × 
Index

CME 235,687 $16,932 419,677 $30,150

9 FTSE 100 
Index

10 GBP LIFFE UK 133,052 $14,868 563,357 $62,952

10 Nikkei 225 
Mini

100 JPY Osaka SE 928,018 $14,358 673,736 $10,424

11 Russell 2000 
Mini Index

$ 100 × 
Index

ICE 114,435 $13,316 296,433 $34,494

12 Mini-sized 
$5 DJIA

$5 × Index CBOT 140,670 $11,659 119,639 $9,916

(continued)
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Table 14.1 (continued)

Contract Multiplier Exchange 2013 ADV ADV (Mil $) Dec-13 OI OI (Mil $)

13 Topix Index 
Futures

10000 JPY Tokyo SE 90,135 $11,148 594,299 $73,502

14 CAC 40 10 EUR LIFFE 
Paris

147,666 $8,718 342,977 $20,249

15 S&P 500 
Index

$250 × 
Index

CME 16,494 $7,622 142,221 $65,719

16 H-Shares 
Index

50 HKD HKFE 82,822 $5,777 217,646 $15,180

17 Taiex 
Futures 
(TX)

200 TWD Taiwan Fut 90,053 $5,200 66,454 $3,837

18 SPI 200 25 AUD Sydney 
Fut

40,633 $4,816 227,654 $26,984

19 MSCI 
Singapore 
Index

200 SGD SGX 14,811 $3,998 38,370 $10,358

20 AEX Stock 
Index (FTI)

200 EUR LIFFE Am 35,866 $3,961 59,388 $6,559

ADV average daily volume, which may he expressed in number of contracts traded or as notional 
value of contracts traded
Source: Futures Industry Association (FIA) Reports

Fig. 14.3 Volume growth in options on stock index futures
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Options on futures in securities products, unlike securitized stock index options, 
are not settled in cash when exercise. Rather, they are settled upon exercise with the 
delivery of a futures contract that can subsequently be settled in cash at spot index 
value. But for some period, however brief, the exercised option results in the assign-
ment of a futures contract into the trader’s account. As explained above, this is a 
variation on the theme that is rather unique to the peculiar regulatory environment 
found in the USA.

Single Stock Futures—Single stock futures are futures that call for the delivery 
of shares of individual equity securities. While the product has gained new momen-
tum over the past decade or so, the concept is not new. New York stock traders 
frequently engaged in “time bargains,” or what we would refer today as single stock 
futures contracts, extending back into the eighteenth century. These contracts fre-
quently were satisfied in a cash settlement rather than a physical delivery. In 1812, 
the New York legislature passed an Act declaring all contracts for the sales of secu-
rities void unless the seller at the time of the sale was the actual owner or authorized 
sales agent for the owner. Time bargains continued to be traded after passage of this 
legislation although they did not fall under the protection of New York commercial 
law but rather relied upon New York Stock Exchange (NYSE) rules as the only way 
to enforce such contracts. By 1858, the New York legislation was repealed although 
time bargains seemed to wither and die naturally.

Today, time bargains or single stock futures are traded actively on various 
exchanges including EUREX, Moscow Exchange, National Stock Exchange of 
India, NYSE LIFFE, Korea Exchange, and OneChicago (Fig. 14.4).

Fig. 14.4 Growth in single stock futures
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Note that single stock futures broadly include futures on ETFs to the extent that 
ETFs may be considered a singular security even though the underlying trusts may 
hold myriad stock issues.

Actually, single stock futures were traded at various venues across Europe and 
Asia well in advance of it 2002 emergence in the U.S. Jurisdictional issues between 
the SEC and CFTC had prevented the introduction of single stock futures in the U.S. 
until the passage of the CFMA of 2000 which mandated that the agencies develop a 
joint regulatory framework for such products. This framework was developed and, 
in 2002, the OneChicago exchange was established, devoted exclusively to these 
products. This might be characterized as another instance where regulatory infra-
structure had to catch-up to the demands of the marketplace.

14.1.6  Exchange Traded Funds (ETFs)

Exchange Traded Funds (ETFs) were originally introduced in 1992 to a lukewarm 
reception. But by the late 1990s, volumes and assets under management (AUM) 
started to increase on an accelerated pace. Today, ETFs are widely embraced both 
domestically and internationally as a mainstream investment vehicle, having won a 
strong following amongst retail and institutional customers alike. So much so that 
ETF volume now accounts for about half of all volume on domestic securities 
exchanges. While ETFs are organized as securities, they may be considered a form 
of derivatives contract.

While they were first introduced in the context of equities, the concept has been 
extended to other markets including fixed income items, currencies, and commodities.

ETF History—ETF-like structures trace back to the introduction of Index 
Participation Shares (IPS), an S&P 500 proxy that traded on AMEX and the 
Philadelphia Stock Exchange (PHLX). This product was short-lived after courts 
declared that the IPS product was essentially a futures contract subject to the over-
sight of the Commodity Futures Trading Commission (CFTC) and not the Securities 
Exchange Commission (SEC). Once again, the regulatory dichotomy between the 
CFTC and SEC impacted the course of product development.

A similar product, Toronto Index Participation Shares, started trading on the Toronto 
Stock Exchange (TSE) in 1990. The shares, which tracked the TSE 35 and later the 
TSE 100 stocks, proved to be popular. The popularity of these products prompted 
AMEX to go back to the drawing board and develop a new structure that would fall 
under SEC jurisdiction and which could be marketed as a security in the United States.

AMEX executive Nathan Most is generally credited with the development of 
Standard & Poor’s Depositary Receipts introduced in January 1993. Known as the 
SPDR S&P 500 ETF Trust (SPY) or “Spiders,” the fund became the largest ETF in 
the world with $173 billion in net assets as of August 2014.

Other ETFs based on non-US market indexes quickly followed. BGI introduced 
World Equity Benchmark Shares (WEBS) in 1996, subsequently renamed iShares 
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MSCI Index Fund Shares. WEBS tracked MSCI country indexes, originally 17, of 
the funds’ index provider, Morgan Stanley Capital International.

While SPDRs were organized as unit investment trusts, WEBS were estab-
lished as a mutual fund, the first of their kind. In 1998, State Street Global Advisors 
introduced “Sector Spiders,” based on nine industrial sectors drawn from within 
the S&P 500.

Ever since then, ETFs have proliferated, addressing an increasing array of 
regions, sectors, commodities, bonds, futures, and other asset classes. The World 
Federation of Exchanges (WFE) reports that there were 8160 ETFs as of the 
 conclusion of 2013 with an estimated $11.9 trillion in value traded in 2013. That is 
up from 331 ETFs with an aggregate value traded of $114.5 billion in 2003. The 
USA remains the epicenter of activity, with 86.5 % of volume transacted on 
NASDAQ OMX and NYSE in 2013 (Fig. 14.5).

The growth in the ETF industry to its present impressive magnitude is a direct 
function of intense competition to win marketshare coupled with supporting elec-
tronic trading technologies. Certainly this rapid product proliferation could not have 
been possible in a traditional physical trading environment to the extent that there 
simply would not have been sufficient floor space or market specialists to support a 
very wide variety of customized but sometimes less active products.

What Is an ETF?—An index ETF pools the assets of its participants to invest in 
indexes and meet clearly identified objectives, such as current income or capital 
appreciation. Index ETFs are passively managed and allow investors to achieve 
exposure to a portfolio of securities in a single transaction. These products offer an 

Fig. 14.5 Illustrated growth in the number of listed ETFs as well as the value of ETF trading on a 
global basis
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alternative to a traditional index mutual fund that invests its assets in the constitu-
ents of a particular index in the appropriate proportions.

An index ETF is created when an institutional investor deposits securities into 
the fund in return for a fixed amount of shares or creation units. Investors may buy 
or sell fund shares on the stock exchange in a process identical to the purchase or 
sale of any other listed stock.

Net Asset Values—An ETF’s net asset value (NAV) represents the value of all 
fund assets less the value of liabilities, divided by the number of shares outstanding. 
Investors may invest or redeem shares in an Open-End mutual fund at the NAV. ETFs 
are transacted at market prices driven by supply and demand considerations. Thus, 
the price of an ETF will typically resemble, but is nonetheless independent of, the 
underlying NAV of the fund.

Unlike closed-end ETFs, the shares for an index ETF may be created or redeemed 
on a daily basis by authorized participants. Institutional investors may redeem large 
share blocks “in-kind” if there is a gap between NAV and the market price of the 
fund. These arbitrage opportunities typically create sufficient demand to minimize 
the gap between NAV and market values.

ETF Legal Structure—There are three main legal or regulatory structures that 
have shaped the development of index ETFs described as follows.

 1. Exchange-traded open-end index mutual funds are registered under the SEC 
Investment Company Act of 1940 (the ’40 Act). Dividends are reinvested in the 
fund on the day of receipt and paid out quarterly in cash. Funds generally are 
allowed to use other derivatives and may generate income from security lending 
activity. Although there is no minimum amount an investor must purchase or 
sell, institutional investors may create or redeem shares in-kind in large blocks of 
perhaps 50,000 shares. Prominent examples of this structure include the Select 
Sector SPDRs and iShares family of ETFs.

 2. Exchange-traded unit investment trusts are registered under the ’40 Act and must 
fully replicate their benchmark index. However, diversification rules in the 40 
Act sometimes compel these funds to deviate from an exact replication of index 
constituency and proportions. The ’40 Act requires that no fund may invest more 
than 25 % of its assets in any single issuer. For non-diversified funds, the aggre-
gate limit is 50 % of the total fund assets. To the extent that some indexes carry 
constituents at weights in excess of this threshold, several funds statistically opti-
mize their holdings to reflect the index weightings. Dividends are not reinvested 
but rather are paid out quarterly in cash. Although there is no minimum amount 
an investor must transact, institutional investors can create or redeem shares in- 
kind in blocks of a specified number of shares (e.g., 50,000 shares). Examples 
include QQQs (“Qs”), DIAMONDS, S&P 500 SPDR, and S&P 400 SPDR.

 3. Exchange-traded grantor trust—This type of fund is not registered under the 
SEC Investment Company Act of 1940, although it is similar to actual ownership 
of the underlying shares of the fund. The fund composition does not change, 
except to reflect corporate actions. These funds may be redeemed for the under-
lying securities, and investors have voting rights to the underlying securities. 
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Dividends are distributed directly to the shareholders and are not reinvested. 
Fund shares typically may be purchased/created and sold/redeemed in 100-share 
lots. Examples include Merrill Lynch’s HOLDRs product line.

ETF Sponsors—Many entities are involved in the organization and operation of 
an ETF. But the primary role falls to the ETF sponsor. There are too many ETF 
sponsors to list but major players include Black Rock BGI and their iShares product 
line; Street Global Advisors (SSGA) and its SPDRs and streetTRACKS ETFs; 
Vanguard; Invesco which sponsors the PowerShares line; ProFunds which operates 
ProShares ETFs.

The ETF sponsor must license indexes from index publishers (as necessary) for use 
in the context of an ETF, establish the legal infrastructure of these products, engage 
custodians to carry the creation units, arrange for trading to be conducted on exchanges.

Types of ETFs—There are several types of equity-based ETFs as described 
below (Table 14.2).

 1. Index ETFs—Most ETFs are constructed as index funds that hold securities and 
attempt to replicate the performance of a stock market index. Some ETFs invest 
100 % of their assets proportionately in the securities underlying an index. Other 
index ETFs use representative sampling, investing 80 to 95 % of their assets in 
the securities of an underlying index, investing the remaining 5 to 20 % of their 
assets in other holdings, such as futures, option and swap contracts, and securi-
ties not in the underlying index, that the fund’s adviser believes will help the ETF 
achieve its objectives. For index ETFs that invest in indexes with thousands of 
underlying securities, some index ETFs employ “aggressive sampling” and 
invest in only a tiny percentage of the underlying securities.

 2. Actively Managed ETFs—Actively managed ETFs have been offered since 
2008. They are transparent, disclosing current security holdings on websites 
daily. The fully transparent nature of existing ETFs implies that an actively man-
aged ETF is at risk from arbitrage activities by market participants who might 
“front-run” their trades. Actively traded equity ETFs have addressed this  problem 
by trading only weekly or monthly. But actively managed ETFs have received a 
lukewarm response to date. Reasons include concerns regarding front- running, 
the time needed to build performance records, and the failure of actively man-
aged ETFs to give investors new ways to make hard-to-place investments.

 3. Static ETFs—An exchange-traded grantor trust share represents a direct interest 
in a static basket of stocks selected from a particular industry. The leading exam-
ple is found in the Merrill Lynch Holding Company Depository Receipts 
(HOLDRS) product line. HOLDRS are neither index funds nor actively man-
aged. Rather, the investor has a direct interest in specific underlying stocks. 
While HOLDRS have some qualities in common with ETFs, including low 
costs, low turnover, and tax efficiency, many observers consider HOLDRS to be 
a product apart from ETFs.

 4. Bull & Bear Leveraged ETFs—A leveraged ETF represents an actively managed 
ETF that attempts to achieve returns that are more sensitive to market move-
ments than a non-leveraged ETF. They are marketed as either bull or bear funds. 
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Table 14.2 Top 20 equity-based ETFs ranked by value of ADV (Source: Bloomberg)

Exchange Traded 
Fund (ETF) Ticker Category

Expenses 
(%)

AUM (000) 
5/16/13

ADV in 3 
Mths Ending 
5/16/13 (000)

1 SPDR S&P 500 SPY Large Cap 
Blend 
Equities

0.09% $156,115,405 $20,914,460

2 iShares Russell 
2000 ETF

IWM Small Cap 
Blend 
Equities

0.24% $25,931,472 $5,515,946

3 QQQ QQQ Large Cap 
Growth 
Equities

0.20% $39,966,755 $3,863,412

4 iShares MSCI 
Emerging 
Markets ETF

EEM Emerging 
Markets 
Equities

0.67% $37,596,854 $2,897,685

5 iShares 
MSCIEAFE ETF

EFA Foreign 
Large Cap 
Equities

0.34% $55,157,005 $1,261,354

6 Dow Jones 
Industrial 
Average ETF

DIA Large Cap 
Value 
Equities

0.16% $11,029,882 $1,012,321

7 Energy Select 
Sector SPDR

XLE Energy 
Equities

0.18% $11,401,718 $985,842

8 Financial Select 
Sector SPDR

XLF Financials 
Equities

0.16% $17,563,778 $935,301

9 iShares MSCI 
Brazil Capped 
ETF

EWZ Latin 
America 
Equities

0.60% $4,451,373 $920,706

10 iShares China 
Large-Cap ETF

FXI China 
Equities

0.73% $4,796,730 $885,246

11 Market Vectors 
TR Gold Miners

GDX Comm 
Producers 
Equities

0.52% $7,556,463 $754,681

12 Core S&P 500 
ETF

IVV Large Cap 
Blend 
Equities

0.07% $56,810,886 $713,879

13 Emerging 
Markets ETF

VWO Emerging 
Markets 
Equities

0.15% $44,562,230 $701,904

14 Nasdaq 
Biotechnology

IBB Health & 
Biotech 
Equities

0.48% $4,644,640 $591,918

15 Health Care 
Select Sector 
SPDR

XLV Health & 
Biotech 
Equities

0.18% $9,321,823 $590,047

16 Daily Small Cap 
Bull 3X Shares

TNA Leveraged 
Equities

0.95% $1,009,667 $572,246

(continued)
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A bull ETF fund might attempt to achieve daily returns that are 2× or 3× more 
pronounced than the subject index while a bear ETF may attempt to achieve 
returns that are negative 2× or negative 3× as sensitive as the subject index, i.e., 
it will profits in a bear market. SEC has issued guidance to ETF providers that it 
will not approve ETFs going beyond 3× leverage, either long or short.

To achieve the desired leverage level, ETF providers actively rebalance the 
portfolio each day by buying or selling assets to maintain the constant daily 
exposure for the next trading day. There are several ways of achieving this goal. 
The manager can trade futures based on the same underlying index, or on a 
highly correlated index, or trade swaps in the OTC market. Given the nature of 
the rebalancing exercise, there is an embedded negative volatility exposure in 
leveraged ETFs.

14.1.7  Over-the-Counter Equity Swaps

Equity-based derivatives are traded on organized futures exchanges in the form of stock 
index futures and options on futures and on organized stock option exchanges based on 
individual equities as well as stock indexes. But there is a third venue for equity-based 
derivatives—the over-the-counter (OTC) markets. OTC equity instruments generally 
come in two varieties—swaps or forwards as well as options (Table 14.3).

An equity swap or forward contract essentially operates much like a stock index 
futures contract. It is typically cash-settled based on the value of an index on some 
future specified date. Unlike typical stock index futures, however, equity swaps are 
frequently settled vs. the total return (TR) version of a stock index, i.e., an index reflec-
tive of the price fluctuations plus the accrual of dividends associated with the index.

But the largest segment of the OTC equity derivative market is found in the form 
of equity options. These operate much like options traded on futures or security 
exchanges. Like equity swaps, however, they are frequently settled in cash by 
reference to the TR version of the index or instrument in question.

Table 14.2 (continued)

Exchange Traded 
Fund (ETF) Ticker Category

Expenses 
(%)

AUM (000) 
5/16/13

ADV in 3 
Mths Ending 
5/16/13 (000)

17 Ultra S&P500 SSO Leveraged 
Equities

0.95% $3,219,300 $566,593

18 Industrial Select 
Sector SPDR

XLI Industrials 
Equities

0.18% $9,899,601 $558,981

19 Utilities Select 
Sector SPDR

XLU Utilities 
Equities

0.18% $6,368,558 $533,034

20 SPDR MidCap 
Trust Series I

MDY Mid Cap 
Blend 
Equities

0.25% $15,059,994 $419,273
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OTC equity instruments are traded via a loose network of broker-dealers and 
their customers. While electronic matching platforms have become available in the 
context of many OTC derivatives, it is still most common to trade an OTC equity 
swap on a voice (or telephone) brokered basis. Because these contracts are still 
frequently negotiated and executed on a bilateral basis between a broker/dealer and 
customer, they may be highly customized to fit the needs of the customer, even if the 
broker/dealer subsequently lays off or hedges his risk using more standardized and 
liquid structures. The ability to create, account for, and manage the risks of custom-
ized products is facilitated, of course, by the availability of cheap computing power.

OTC instruments historically were unregulated in the United States. The Dodd- 
Frank financial reform legislation of 2010 generally brought swaps under the regula-
tory umbrella of the CFTC or SEC. But, as of 2014, there has been no regulatory 
mandate to require clearance of equity swaps or OTC equity options through a cen-
tral counterparty clearing facility, as has been the case in interest rate and credit 
default swaps.

14.1.8  Securitized Derivatives

Securitized derivatives represent unique or “one-off” trading vehicles that are gen-
erally highly customized to serve specific trading or risk-management purposes. In 
that respect, they may be compared to customized OTC swaps. But securitized 
derivatives are typically issued by a broker/dealer or financial institution and then 
traded through an exchange. As a result of the customized nature of these products, 
they are typically of limited issue size. These products are quite popular in Europe 
and elsewhere in the world but have not significantly penetrated the US markets. 
Although the possibilities for design innovations are endless, they generally con-
structed as either certificates or covered warrants.

A certificate mimics a specified index or asset. They generally apply some degree 
of leverage although so-called “investment certificates” may be designed as unle-
vered vehicles. Covered warrants represent a form of call or put option. While it is 
common to create a simple covered warrant, complex option structures or strategies 
may be embedded in the product structure. Warrants may be based upon individual 
assets, portfolios, or indexes. While the number of listed securitized derivatives con-
tinues to grow, values traded have dwindled in recent years as illustrated in Fig. 14.6.

Table 14.3 Outstanding notional value of OTC equity swaps during the past several years

Dec-2009 Dec-2010 Dec-2011 Dec-2012 Dec-2013

Forwards and swaps $1652 $1828 $1738 $2045 $2277
Options $4285 $3807 $4244 $4207 $4283
Total $5937 $5635 $5982 $6251 $6560

Source: Bank for International Settlements (BIS)
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14.1.9  Emerging Innovations

Innovation is the constant pursuit of the financial engineers who busily create new 
products to address market demands. Two of the most interesting new concepts to 
emerge in recent years include volatility and dividend-based products.

Volatility Products—Volatility refers to the movements of a stock or stock index 
in an absolute sense. Volatility represents price moments in a directionally neutral 
way, without referring to bull or bear trends. A market may be volatile when it is 
rallying or breaking, provided it is moving a lot. Volatility may be measured as the 
annualized standard deviation or variance of daily price returns in an equity or 
equity index. Alternatively, volatility may be measured by reference to the implied 
volatility (IV) of an option2.

Since the late 1990s, a specialized market in cash-settled equity volatility swaps 
has evolved. These swaps typically reference the variance associated with an 

2 One may utilize mathematical option pricing models to calculate the “fair value” of an option 
premium (Prem) as a function of the market price (M), exercise or strike price (E), term until expi-
ration (t), volatility (v) short-term interest rates (r) and dividends (d).

Prem = f(M, E, t, v, r, d)

But volatility, as a rather abstract concept, is not readily observable like the other variables. 
However, one may easily reference the prevailing option premium in a liquid market. Thus, one 
may solve an option pricing model to find the “implied volatility” (IV) or volatility implicit in the 
prevailing option premium as a function of the other known variables.

IV = f(Prem, M, E, t, r, d).

Fig. 14.6 Securitized derivatives activity
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equity or equity index observed over a specified time interval. Variance has certain 
mathematical properties which facilitate linkage with option markets. But vari-
ance is explosive in the sense that it can advance exponentially, as it represents the 
square of standard deviation, exacerbating risk and margin requirements.

The S&P 500 Volatility Index (VIX) measures volatility as an index or average 
IVs of liquid stock options traded on CBOE. Very actively traded futures and option 
markets are based upon the VIX as illustrated in Fig. 14.7. This has also prompted 
development of successful ETFs that hold VIX futures.

Dividend Products—Dividends have likewise become the focus of equity-based 
derivatives in recent years. Actively traded OTC swaps, futures and options are 
based upon the realized dividend streams associated with popular stock indexes. 
While these markets thrive in Europe, regulatory issues impeded the development 
of dividend-based futures in the USA for many years. Futures based on dividend 
indexes were recently launched in the USA and are gaining traction.

14.1.10  What’s Next?

Equity derivatives will continue to evolve and improve in pursuit of more effective 
ways to serve stock traders. While we can only speculate on what direction these 
new developments may assume, we may observe that competition amongst 
exchanges, ETF sponsors, broker/dealers, and others to win marketshare and reve-
nue will inevitably motivate the creation of both disruptive or radical, along with 

Fig. 14.7 CBOE VIX futures activity
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incremental or evolutionary, new products moving forward. This competition is 
facilitated by the availability of cheap but powerful computer technologies that sup-
port product proliferation with ever-increasing degrees of customization and sophis-
tication. These products must, of course, conform to approve regulatory structures 
which likewise will continue to shape market development.

On the other hand, competition and customization may imply product prolifera-
tion and a possible fragmentation of the inherently limited liquidity pool. This may 
be magnified to the extent that regulatory “silos” sometimes encourage the creation 
of parallel derivatives markets serving roughly the same purposes but offered per 
different regulatory structures. Progress forward, therefore, requires a balance 
between this customization to serve very specific needs with the need to provide 
liquidity, within the framework of current regulatory structures. In the final analysis, 
of course, the ability to attract participation and achieve a critical mass of liquidity 
remains the ultimate test for any marketplace.
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Chapter 15
From the End of Bretton Woods to the Global 
Financial Crisis: 40 Years of Turbulence

Hugo Bänziger

15.1  Introduction

In modern history books, the expression financial crisis is a well-known term. At 
the time of the Great Depression a staggering 40 % of countries saw their banking 
system fail. Nearly 80 years later, at the peak of the Great Financial Crisis, the 
number reached 30 % again. However, from 1945 to 1973, under the Bretton 
Woods agreement, the global financial system was quite stable. But with the end of 
Bretton Woods, financial turbulence returned. Even Switzerland, Canada, and 
Australia, countries recognized as stalwarts of financial stability, experienced a 
banking crisis.

The Great Financial Crisis in 2008 did major damage to the world’s financial 
system. The IMF estimated total losses to reach USD 2.0 trillion. Taxpayers had to 
spend more than USD 500 billion to rescue banks. Far worse, the Great Financial 
Crisis pushed the world into a deep recession, with the fallout still discernible in 
many countries. The world’s GDP dropped by USD 3.3 trillions (−5.3 %) and world 
unemployment increased by over 20 million. This spillover effect highlights the 
importance of maintaining financial stability as a public policy goal. It is thus 
important to ask whether the end of Bretton Woods was linked to the increase in 
financial instability, or whether it was perhaps the cause. This chapter is written 
from an economic policy perspective and presents a brief description of the Bretton 
Woods system followed by a short description of the many financial crisis since 
1973. The text also reflects on the impact of globalization, information technology, 
rise of institutional investors, and deregulation across the financial sector. Finally, it 
addresses the ever-growing complexity of the financial system and analyses whether 
the necessary reform process for banks and the financial infrastructure is complete.

H. Bänziger (*) 
Lombard, Odier & Cie, 11 Rue de la Corraterie, Geneva 1204, Switzerland
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15.2  Banks Under Bretton Woods

The Bretton Woods system was the result of sweeping political and economic 
reforms in the USA and parts of Europe from the Great Depression. The enormous 
structural changes imposed on banks were arguably more profound than the regula-
tory reforms we experience today.

On 6 March 1933, as US banks were on the brink of failure, the newly inaugu-
rated President, Theodore Roosevelt, suspended all banking transactions and 
declared a week-long bank holiday. Banks could only reopen and regain their access 
to the Federal Reserve window if they were judged solvable.

Three days later, he introduced the Emergency Banking Act. The bill was sub-
mitted under such urgency that only a single copy was available. Henry Steagall, the 
Chairman of the House Banking Committee, was obligated to read it aloud on the 
floor of the House. The Act gave Roosevelt the power to regulate the Federal 
Reserve System and to recapitalise or resolve banks.

The legislative response to the banking crisis continued at a fast pace. On 27 May 
1933, the US Congress approved the Securities Act, regulating primary securities 
markets. The bill required issuers of stocks and bonds to register and disclose stan-
dardised financial information. The Act was the first step towards the financial 
transparency from which we benefit today.

A month later, the Banking or Glass-Steagall Act was established. Its main goal 
was to split investment banking from commercial banking to prevent losses spilling 
over from securities trading into deposit taking. The Act’s regulation Q governed 
banks’ liabilities, eliminated interest payments on checking accounts, and capped 
rates on deposits. The Act also created the Federal Deposit Insurance Corporation 
(FDIC) to insure all deposits up to USD 5000. It established large exposure limits 
and laid the basis for regulatory reporting and supervision by the Federal Reserve.

The last big reform packages were implemented in 1934 and 1935. The Securities 
and Exchange Act of 1934 created the Securities and Exchange Commission (SEC) 
and regulated secondary trading of stocks and bonds. It also governed the operation 
of exchanges. The Banking Act of 1935 completed the regulatory overhaul. It 
restructured the Board of the Federal Reserve System.

The American banking system thus changed dramatically between 1932 and 
1935. Lending and deposit taking became the main business of banks with margins 
tightly regulated. Working capital loans and mortgages now dominated the balance 
sheets and leverage was substantially reduced. Capital market operations underwent 
dramatic change as well. Investment banking units had to split from their parent 
banks and became independent broker/dealers, mostly organized as private partner-
ships. The issuance of securities now required a standardised prospectus and trading 
on exchanges became mandatory.

Whilst the USA was the most radical reformer, European countries established 
their own banking laws in the Great Depression. They mostly stipulated minimum 
capital requirements, liquidity ratios, large exposure rules, cross-border restrictions, 
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and rules for governance and audit. However, Europe left the universal banking 
model intact. Some nations tasked the central bank with banking supervision. Others 
created new government agencies.

A few years after these fundamental reforms, with the outbreak of the Second 
World War, the financial system in every part of the world assumed a new role. 
Banks became instrumental in financing the war effort. War bonds were the primary 
instruments in Anglo-Saxon countries. In the rest of the world, banks invested cus-
tomer deposits in government loans and certificates. Assets related to the war effort 
now dominated the balance sheets.

In 1944, with victory in sight, the Allies started planning the post-war financial 
system. Representatives from 44 countries gathered in the small town of Bretton 
Woods, New Hampshire, to shape the new financial order. There were to be three 
pillars. The first was the promotion of free international trade, a concept mostly 
abandoned during the depression years. It resulted in the General Agreement on 
Tariffs and Trade (GATT) in 1947. The second pillar established fixed exchange 
rates with capital controls and created the International Monetary Fund (IMF) to 
provide funds if members experienced balance of payment problems. The third pur-
sued the reconstruction of the world economy from the ruins of war, establishing the 
International Bank for Reconstruction and Development (IBRD), which is now part 
of the World Bank.

Under the Bretton Woods system, all currencies were pegged to the US dollar at 
$35 per ounce of gold. It thus maintained the semblance of the old gold standard, an 
intuitive solution when the USA held three-quarters of the global stock of gold. The 
dollar emerged as “the” international currency. Theoretically, the fixed pegs could 
be adjusted in order to correct any “fundamental disequilibrium” in the balance of 
payments, but only France (devaluations in 1949, 1958, and 1969), Germany 
(appreciations in 1961 and 1969), and the UK (devaluations in 1949 and 1967) ever 
adjusted the exchange rate. Combined with capital controls, this system eliminated 
exchange rate risk.

The end of the Second World War was for the USA and the rest of the world a 
very different experience. The USA exited the war with an intact and very modern 
industrial base. This allowed the country to switch quickly to consumer goods pro-
duction and become a main exporter. The resulting tax receipts enabled the US 
Government to reduce its war debt within 10 years, from a record peak of USD 120 
billion to less than half. Other countries were not as fortunate. With their industrial 
basis either destroyed or severely outdated, they faced the harsh reality of large bal-
ance of payment deficits, inflation, and currency devaluation. The German and 
Japanese banks, which had little more than war-related assets on their balance sheet, 
were essentially bankrupt. It took billions of dollars of bilateral US loans, the 
Marshall Plan, and eventually the 1948 currency reforms in Germany and Japan, to 
allow the global economy to grow again. The low peg rate of both DM and Yen 
favoured the building of export-led economies in both Germany and Japan.

Banks in Europe and Japan were in consequence very different from their prede-
cessors prior to the Second World War. With the war, capital markets had virtually 
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disappeared. They were now the sole source for working capital and long-term 
investment financing. Their funding relied on domestic deposits and benefitted from 
high domestic savings ratios. International bank lending remained at very low levels. 
As the US peers, European and Japanese banks were tightly regulated. Interest rates 
were set by the central bank and governments often directed their lending activities. 
There was little competition between banks, which began to resemble large govern-
ment agencies. Not surprisingly, these banks were neither efficient nor innovative.

Being tightly controlled or nationalised, banks lost their skills in making risk- 
reward decisions. With Bretton Woods limiting the cross-border capital flow and 
keeping exchange rates fixed, banks also lost their skills in international lending and 
managing market risk. Since capital markets were severely damaged by the war, 
equity and corporate bond underwriting remained low in the post-war years. Investment 
banking became an insignificant activity. As a result, banks were not very complex 
and easy to understand. They carried mostly domestic credit risk, almost no market, 
and very little liquidity risk. Not surprisingly, this long period of stability gave birth to 
several generations of bankers whose understanding of financial risk was limited.

15.3  Bretton Woods Ends …

By 1960, Japan and Germany were back again on world stage as major exporting 
countries. International trade was gaining pace and restrictions on international 
capital flows were being relaxed. At the same time, inflation reappeared in America. 
President Johnson’s spending for the “Great Society”, together with the spiralling 
cost of the Vietnam War, led to continued budget and balance of payment deficits. 
Rapidly growing money supply and diminishing gold reserves put pressure on the 
gold-pegged US Dollar. Despite numerous government interventions through the 
London Gold Pool, the USA abandoned in 1968 the US Dollar’s 25 % minimum 
gold coverage. France and other countries, predictably, began to increase their phys-
ical holding of gold. Within months the London Gold Pool collapsed. By 1971, US 
President Nixon unilaterally terminated the Dollar’s gold convertibility. Two years 
later, Japan and Germany let their currencies float. Since most banks were only 
active in their home market, the end of the Bretton Woods system seemed to have 
no discernible impact on financial stability. But this was going to change.

15.4  … And 1973 Changes Everything

Ever so often, there is a year in history, which stands for significant change. 
1973 was such a year. The Black-Scholes model for options pricing was pub-
lished and became widely used by market participants creating a common basis 
for volatility trading. That very same year, the Chicago Board Options Exchange 
began trading.
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1973 also saw the world’s first mobile phone from Motorola and optical glass 
fibres were invented that year. Both technologies would become the backbone of the 
revolution in communication that has continued ever since. They would not only 
connect the world. They would connect the world’s markets.

Innovation in information technology continued a pace. Whilst IBM had offered 
computer-based services for processing equity trading as early as in 1959, IT 
remained confined to the back offices of banks. By 1973 however, this was chang-
ing. Desktop machines such as the IBM S/370 and HP 9800 became available and 
quickly spread through banks’ front and middle offices. For the first time, trading 
records could be maintained electronically. Less noticed was the installation of 
Citibank’s first ATM, which would revolutionise retail banking and create new busi-
ness opportunities around the globe.

1973 was also a year of geopolitical shocks. The Watergate scandal was in full 
swing, eventually leading to the resignation of US President Richard Nixon the fol-
lowing year. More importantly, Israel’s victory in the Yom Kippur War in October 
1973 triggered an oil embargo by the Organization of Oil Producing Countries 
(OPEC) against the USA and all countries that had supported Israel. Within days, 
oil repriced sharply and reached a peak in today’s Dollar, which would not be 
reached again before 2008. The world of cheap energy had gone. Europe experi-
enced its “car-free” weekends. The world dropped into its first global recession 
since the Second World War.

15.5  Animal Spirits Return

In this turbulent year, Germany and Japan’s move to floating exchange rates made 
headlines but it was not really clear what the end of Bretton Woods would mean. 
But warning signs popped up early. Herstatt Bank, a German medium-size lender, 
collapsed in 1974 due to its unhedged currency exposure. It had not adjusted to 
floating exchange rates. The name “Herstatt” became a synonym for foreign 
exchange risk.

Over the next two decades, liberated from the constraints of Bretton Woods, five 
large forces would reshape the world of finance. The first was the return of interna-
tional banking, which had been subdued after 1945. The sharp increase of oil prices 
flooded the Middle East with large amounts of US Dollars. For political reasons, oil 
producers preferred to keep these petrodollars outside the USA and placed them 
primarily with banks in the City of London. It was the beginning of the Eurodollar 
market, which would revitalise London as a global financial centre. Most petrodol-
lars were recycled via syndicated loans to sovereign borrowers in emerging mar-
kets. Latin America alone quadrupled its international borrowing in the years 
following the end of Bretton Woods. A smaller part of the petrodollars would flow 
into the new Eurodollar bond market. Its development was so dynamic that within 5 
years the first dedicated Eurobond House, Credit Suisse First Boston, was 
established. The City of London became the global hub for foreign exchange trading 
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and the Eurodollar market. Attracted by these business opportunities, banks from 
around the world established their presence in London. New branches and subsid-
iaries were opened. With little experience in international lending, the Bretton 
Woods generation of bankers became the underwriters of syndicated loans and 
bonds. “A country does not go bankrupt”, said Walter Wriston, Chairman of 
Citibank, famously. The sovereign debt crisis a few years later would prove other-
wise. Cross- border lending became a permanent feature in international finance, but 
also a permanent source of troubles.

The second big market force was the rapid innovation in information and com-
munication technology. Just 4 years after 1973, General Telephone and Electronics 
sent the first live voice traffic through a fibre-optic cable in California. By 1988, the 
first transatlantic fibre-optic cable was laid. Simultaneously, computers became 
smaller and easier to use. IBM introduced its very successful Model 5150, a per-
sonal computer, in 1981, equipped with the elegant spreadsheet application Lotus 
1-2-3. Within a few years, Lotus 1-2-3 became the most widely used software in the 
financial industry, changing banking forever. Whilst it was perfectly possible to 
price cash flows of futures or swaps manually, the process was time consuming. By 
the time the result was calculated, the underlying prices had moved, thus making the 
result irrelevant. Lotus 1-2-3 solved that problem. With its Macro programming 
function, cash flow calculations could be done in real time. In one swift action, 
financial products called derivatives, which derived their value from underlying 
instruments, could be valued and traded like the underlying product. The rapid 
increase in IT processing capacity also resulted in a steep decline of transaction 
costs. For the first time in history, investors could trade frequently without sacrific-
ing yield. The active management of investment portfolios became possible. As a 
result, trading volumes increased rapidly.

The combination of low transaction cost and real-time pricing resulted in another 
important development: the emergence of a global derivatives market. It was not by 
accident that SOFFEX, the world’s first electronic options and futures trading 
exchange, commenced operations in 1988. Today, under the name EUREX, it is one 
of the largest derivative exchanges in the world. At the same time, these advances 
also laid the ground for over-the-counter (OTC) market. J.P. Morgan, Bankers Trust, 
and Credit Suisse played a dominant role in its development in the early 1990s. 
Within a few years, derivatives linked all major capital markets. By 1996, McKinsey 
wrote in the study “Markets Unbound” that eventually everything would become 
tradable. As with every innovation, original margins on derivatives were high. By 
1990, banks charged 8 bp for an interest rate and 20 bp for a currency swap. 
Derivative trading desks were established in every bank. The volume of derivative 
trading took off on a scale that frightened many. But more supply also meant more 
competition. By the time of the Global Financial Crisis, margins had dropped by 
more than ten times.

Last but not least, the global fibre-optics network now linked markets and 
exchanges around the globe. Price differentials between markets could be arbi-
traged. Today, it is a faint memory that IBM issued bonds in Japan cheaper than in 
the USA because Japanese investors considered IBM to be a blue chip name for 
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much longer. Arbitrage eliminated these price differentials. The world became a 
truly global market. It also made banks much more complex. Far-flung operations 
around the globe and high trading volumes required significant IT investments. It 
was not by chance that the financial sector replaced defence and aerospace as the 
single biggest IT customer.

The third large force at work was the emergence of institutional investors. By 
2002 they became the largest holders of financial assets. Whilst the insurance indus-
try had its roots in the nineteenth century, mutual funds and pension plans were 
much younger. Before 1960, they were hardly noticed. Mutual funds were a market 
response to the low returns bank customers could earn on their regulated deposits, 
and pension plans to the ageing of society, which made government pay-as-you-go 
pension systems unsustainable. Both would be inconceivable without information 
technology and the efficiency gains it yielded. The mutual funds industry started 
slowly. By 1970, it had only USD 48 billion under management. By the end of 
2011, the number had increased to USD 24 trillion. Pension plans saw an even faster 
development and by the same year managed USD 31.5 trillion of assets. Together, 
insurance companies, mutual funds, and pension plans managed around USD 80 
trillion of assets, far exceeding the USD 26 trillion bank deposits globally. The rise 
of institutional investors had far-reaching consequences. With their statutory return 
requirements, they established capital market discipline. Institutional investors have 
to earn a return on investment. The positive economic impact of institutional inves-
tors is not to be underestimated. Asking for “shareholder value”, they reallocate 
capital from underperforming businesses to more profitable investments. As such, 
they were at the core of the industrial revitalisation of the 1980s and 1990s.

For banks, this transition proved to be difficult. Being run like government agen-
cies or as instruments of public policy, banks were not the most profitable organisa-
tions. To maintain their access to capital markets, they had to improve their 
profitability. Banks thus embraced the new business opportunities, which the glo-
balisation of finance offered, wholeheartedly. But these opportunities were a double- 
edged sword. The reward came associated with risks. Any institution can improve 
its return by increasing its risk profile, specifically, when the new business activities 
do not require any new capital, as was the case under early regulatory rules. 
Improving returns by increasing efficiency is much harder. The banks’ preference 
for increasing their risk profile was thus entirely rational.

But being subject to capital market discipline had consequences, which few 
noticed at the time. As long as banks perform, they attract investors easily. However, 
in times of stress, when risks and losses crystallise, the story is different. Investors 
resent throwing good money after bad money. They would inject equity or rollover 
debt when presented a credible new business plan but otherwise stay on the side- 
line. Recapitalising or refinancing a financial institution under duress would prove 
to be challenging. Almost through the backdoor, Schumpeter’s principle of “cre-
ative destruction” found its way back into the financial industry. Finance was gov-
erned again by two contradicting public policy principles: financial stability and 
capital market discipline. In the absence of bank-specific resolution tools to unwind 
failed banks, it was difficult to see how these two policy principles could reconcile.
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The forth force shaping finance after Bretton Woods was the international 
expansion and consolidation of banks. As currency and capital controls were abol-
ished, banks pursued new business opportunities abroad, which were often more 
profitable than operations in their regulated home markets. US banks were the first 
to take advantage. They substantially expand their branch network abroad with 
London as the key hub, followed by Frankfurt, Tokyo, Singapore, and Hong Kong. 
Most of the world’s banks followed. Citibank is a good example. It has now more 
than 9000 branches in 44 countries. Santander, a Spanish lender, earns just 13 % of 
its profit in its home market. After the global expansion, a wave of domestic mergers 
followed with the aim to achieve better economies of scale. When Hong Kong and 
Shanghai Bank (HSBC) acquired Midland Bank in 1992, the period of cross-border 
acquisitions began. They brought together institutions with very different cultures. 
Today’s large banks in the USA, Europe, and Asia are mostly the result of mergers 
between rival institutions. Not only do they run large operations in many different 
jurisdictions, but they also diversified. A large bank typically comprises today com-
mercial and investment banking operations, retail and transaction banking, and pri-
vate wealth and asset management. Several banks also have large insurance 
companies within their fold. The growing complexity puts enormous pressure on 
their governance. The integration of complex IT systems proved challenging and 
time consuming. It is fair to say that mergers slowed down the development of mod-
ern management information systems—a field where banking considerably lag the 
manufacturing industry. By the end of the 1990s, banks were large and complex but 
governed and supervised by institutions from the time of Bretton Woods.

Liberalisation was the last of the five big forces to shape finance. Less than a 
decade after abolishing the Bretton Woods system, deregulation of domestic mar-
kets followed. The regulatory framework of the Great Depression was stifling 
growth at a time when growth rates started falling. The USA removed Regulation Q, 
which capped interest rates on bank accounts, from 1981 to 1986. Business restric-
tions for America’s savings and loan associations, the so-called Thrifts, were lifted 
during the same years. In 1984, the barriers to interstate banking were eliminated. 
The Glass-Steagall Act, which separated investment from commercial banking, fell 
de facto by 1989, when the Federal Reserve allowed Credit Suisse, a Swiss univer-
sal bank, to rescue the insolvent US investment bank First Boston. It would take 
another 10 years to formally lift the Act. But after 1989, the Glass-Steagall Act was 
no longer enforced. A similar development took place in the City of London. In 
1986, the UK Government lifted with the “Big Bang” the traditional separation 
between banking activities, allowing commercial banks to expand into broking and 
dealing. During these years, Europe followed its own path with the Maastricht 
agenda. In 1992, the Maastricht Treaty introduced the four liberties for goods, capi-
tal, labour, and services. In essence, a banking license in one country entitled a bank 
to offer the full range of products in any EU country. Deregulation was not unilater-
ally welcome. Many considered the policy as a dogmatic result of the Reagan- 
Thatcher years. But it was a pragmatic macroeconomic policy at a time of lacklustre 
economic growth. In the EU Commission’s view, a working financial market con-
tributed 1 % to GDP growth per year.
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Liberalisation was not limited to regulatory rules alone. In most countries, 
trading of securities on exchanges was mandatory. These rules were established to 
enforce trading discipline and prevent fraud. But the progress in information tech-
nology enabled banks to pool client orders and net them internally to minimise 
exchange-trading fees. In essence, they formed invisible internal pools of liquidity, 
so-called dark pools. With ever-increasing trading volumes, dark pools became a 
profitable business. Understanding their customers’ trading activities also allowed 
banks to build proprietary trading desks. Not surprisingly, securities trading on 
exchanges dropped to a fraction of the total volume.

A second, almost unnoticed, development took place in New York in 1971, when 
the New York Stock Exchange dropped the requirement for its members to be 
organised as partnerships. As a result, over the next two decades, all investment 
banks converted to joint stock companies. The prudent and conservative partnership 
structure was replaced by a new, more aggressive corporate culture.

15.6  Corporate Governance Outpaced

Despite the fast pace of change throughout the 1980s and 1990s, corporate gover-
nance had changed little. Representatives of industrial companies or government 
officials continued to dominate the boards. Promotions to executive positions were 
mostly based on seniority. Management information was often not more than the 
statutory accounts of legal entities. As in the calmer times of Bretton Woods, 
decision- making was highly centralised and most issues escalated to the top. But 
banks had grown in size and complexity. The management process in many institu-
tions became seriously stressed. Modern management information systems had yet 
to be introduced. Most executive meetings were day-long affairs and executives had 
to digest yards of briefings and submissions for each meeting. In most institutions, 
a daily profit and loss statement did not exist and issues were decided case by case 
without any consideration on how they might affect the portfolio of risks. Bank 
executives were very busy but often found little time to understand the dynamics 
and risks of their new businesses. Not surprisingly, they were often surprised when 
things went wrong.

The Latin American Debt Crisis and the stock market crash of 1987 were indeed 
sobering events. They revealed how unprepared banks were in managing risk. 
Whilst lending officers started to use credit ratings to assess the risk of their loan 
books, economists and mathematicians on the trading floors began applying statis-
tics to better understand market risk. Eventually, value at risk (VaR) was devel-
oped. Data sets with historic prices or Monte Carlo simulations were used to 
extrapolate extreme price movements. VaR enabled banks to predict “worst-case” 
losses and monitor them against new limits. In 1990, J.P. Morgan became the first 
bank to use VaR across its trading desks. The CEO insisted on a daily profit and 
loss statement including market risk numbers within 15 min of the closing of the 
New York Stock Exchange.
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At the same time, derivative exchanges faced problems with calculating collateral 
margins. Monthly accrual accounting was of no help. A real-time profit and loss 
statement was necessary to make accurate margin calls. The concept of marking a 
book to market by using the current market price for each position was born. It 
crossed quickly over to leading OTC derivatives houses, which used it to value their 
trading books. By 1993, the American accounting standard setters approved the 
“mark-to-market” or “fair value” concept for equity and debt securities trading by 
adopting rule FAS 115. The new rule also allowed the netting of positions within the 
same trading book. Hedging of risk had found its official approval. “Fair value” 
accounting was quickly taken up around the globe. A key moment was the violent 
turn of the USD yield curve in spring 1994, which caused significant losses for 
banks, which had retained accrual accounting for trading. The concept also found 
its way into the International Financial Reporting Standards (IFRS), the European 
equivalent to FAS. With the adoption of “fair value” standards, an important public 
policy decision was made. Banks were permitted to put any transactions into the 
trading book, if they “intended” to trade. But there have been few truly liquid instru-
ments, even in today’s markets. The biggest foreign exchange pairs are liquid, the 
largest government bond markets, maybe the top 200 global stocks and some com-
modities such as oil or gold. All other financial instruments are semi-liquid or illiq-
uid. Any bigger transaction moves the bid-offer spreads quoted by traders and 
market makers. “Fair value” thus opened the door for putting a whole range of less 
or ill-liquid products on the trading book with consequences, which became appar-
ent many years later.

Central bankers observed the foray of banks into new business activities with a 
given dose of scepticism. Following the collapse of the Herstatt Bank, they estab-
lished in 1975 the “Basel Committee for Banking Supervision” to monitor the 
health of the global banking system. But developing international standards proved 
to be difficult. Only when the Latin American debt crisis revealed the weakness of 
major international banks, things started to move. By 1982, the US Congress raised 
capital requirements for US banks and tightened their supervision. A year later, Paul 
Volcker, Chairman of the Federal Reserve, asked for an international capital accord. 
But it would take 5 years to establish it. By 1988, the world had finally a global capi-
tal standard, later called “Basel I”. For the first time in history, a bank’s minimum 
equity had to be based on the riskiness of its assets. But the accord covered only 
credit risk. Minimum requirements for marker risk still had to be developed. 
Liquidity requirements were not even discussed.

It would take another 8 years to complement the Basel I accord with capital 
requirements for market risk. By 1996, the Basel Committee for Banking Supervision 
(BCBS) had standardised the banks’ VaR models, making it the basis for market 
risk capital. It was designed for risks in liquid foreign exchange and government 
bond markets, not for semi-liquid or illiquid instruments. But in a kind of mission 
creep, the new market risk capital standard was quickly adopted for all trading 
books. This design flaw would have colossal consequences. Based on the  assumption 
that positions in a trading book could be sold quickly, market risk capital require-
ments were considerably lighter than traditional capital charges. But under “fair 
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value”, the intention to trade mattered, not the liquidity of the position. Thus banks 
had an incentive to put assets into the trading book. The door was open for arbitrage 
between credit and market risk capital requirements. Not surprisingly, leverage in 
the financial system started to increase. By the end of 2006, Citibank had USD 109 
billion of risk-weighted assets for a trading inventory of USD 538 billion, and 
Deutsche Bank EUR 14 billion for EUR 596 billion. In a traditional accrual book, 
risk-weighted assets are closer to 100 % of the underlying asset values.

15.7  The Return of Turbulence

The rapidly changing environment did not only offer new business opportunities, 
but it also brought back the financial turbulences meant to be tamed by the 1930s’ 
reforms and Bretton Woods. The first sign of trouble came from the recycled petro-
dollars, which found their way into emerging markets. In the 1970s, Latin America 
quadrupled its external debt to USD 315 billion. Most of these loans were made 
available by American, European, or Japanese banks, and invested in prestigious but 
commercially not always viable infrastructure programmes. The second oil shock in 
1979 and the sharp tightening of US monetary policy in 1981 made these loans 
unsustainable. In 1982, Mexico and Brazil defaulted. Eventually, the debt of 16 
Latin American countries had to be restructured and lost 1/3 of its value. Brady 
bonds, issued in 1989 and named after the US Secretary of the Treasury, crystallised 
these losses. The Latin American debt crisis had far-reaching consequences for the 
continent. Years of austerity followed the debt restructuring. Today Latin Americans 
call these years “the lost decade”. The crisis also revealed the weak capitalisation of 
America’s major banks. To prevent them from becoming insolvent, US regulators 
allowed them to delay the impairment of their Latin American loans. First loan loss 
provisions were only established in 1987, 5 years after Mexico’s default. The regu-
latory forbearance weakened market discipline and may well have contributed to 
the excessive risk taking in later years.

In 1984, in the middle of the Latin American debt crisis, the USA saw the first 
bank bailout after the Second World War. Continental Illinois, a Chicago-based 
money centre bank, became insolvent due to large non-performing loans from its 
business with the Texan oil and gas industry. When depositors withdrew USD 10 
billion within a few weeks, the Federal Reserve feared widespread contagion. Given 
the weakness of the US banking system after the default of Mexico and Brazil, 
Continental was rescued with an injection of USD 5.5 billion new equity and USD 
8.0 billion of emergency loans. Shareholders were wiped out but bondholders—
even on the holding level—were spared. It was to be the largest bailout until 2008. 
US Congress members coined the phrase “too big to fail”.

Continental Illinois and the Latin American debt crisis were not the only problem 
the US economy faced. The loose monetary and fiscal policy of the Johnson era left 
the country with high levels of inflation. Only drastic actions of the Federal Reserve 
under its new chairman Paul Volcker brought it under control. In 1981, Volcker 
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raised the federal fund rates quickly to a peak of 20 % and restored sound monetary 
discipline. The market upheaval was unprecedented. It not only triggered the Latin 
American debt crisis, but also undermined the business models of America’s sav-
ings and loans institutions. Having a market share of 80 % of the USD 700 billion 
mortgage market, the Thrifts faced a unique problem. Whilst providing long-term, 
fixed-rate mortgages to their customers, they refinanced themselves with short-term 
deposits. When short-term interests went sky high, the Thrifts’ net interest margin 
became negative. They paid more for their short-term deposits than they could earn 
on their mortgages. Rather than addressing the underlying asset—liability mis-
match—US regulators allowed them to expand into general banking but without 
imposing the same supervisory standard, which was in place for other banks. Not 
surprisingly, many Thrifts expanded into very profitable, but also highly speculative 
real estate developments and shopping mall financing. Many of these investments 
were fraudulent. From 1980 to 1983, the Thrift’s balance sheet increased by almost 
60 %. The wake-up call came quickly. After 1986, one-third of the 3200 savings and 
loan institutions became insolvent. By 1989, the crisis had reached such an extent 
that US President Bush had to establish the Resolution Trust Corporation (RTC). 
The RTC’s final bill amounted to USD 160 billion. US taxpayers had to cover USD 
120 billion. The S&L crisis was as expensive as the Latin American debt crisis. 
Within one decade, the American financial system lost close to USD 250 billion.

Turbulence not only raised its head in America. The next country to be affected 
was Japan. The Japanese asset bubble emerged from a healthy, export-driven econ-
omy with high saving rates and almost unrestricted supply of money and credit. 
Liquidity was lavish in the late 1980s and supported by the Bank of Japan rather 
than curtailed. Japanese commercial banks, seeking to put their abundant deposits 
to work, encouraged their clients to borrow. The demand for both equity and real 
estate increased quickly with prices attaining their peak in 1988. The asset bubble 
imploded when the Bank of Japan raised interbank rates in 1989. The tumbling 
asset prices sharply increased the banks’ non-performing loans and revealed the 
ultrathin capitalisation of Japanese banks. Several were at the brink of insolvency 
and could only survive with government support. Sanyo Securities, Yamaichi 
Securities, Long-Term Credit Bank, and Nippon Credit Bank had to be rescued. 
Many others were merged. This wave of after-crisis mergers shaped the large bank-
ing conglomerates, which dominate Japan today. The taxpayer bill summed up to 
Yen 9.3 trillion or USD 91 billion. More importantly, the collapse of the Japanese 
banking system led to two decades of anaemic growth and brought back deflation, 
something the world had last seen during the Great Depression.

Financial crisis began to erupt in other countries as well. Scandinavia saw its 
property bubble peak at the beginning of 1990. When it eventually burst, the Nordic 
governments were forced to guarantee the banks’ deposits. Large loan loss provi-
sions turned the banks’ profit and loss statements deeply red. Nordbanken and 
Gotabanken, two Swedish banks, were nationalised to avoid a catastrophic collapse. 
Today, the Nordic bank resolution is considered as one of the most successful in his-
tory. However, Swedish GDP dropped by 5 % between 1990 and 1993 whilst unem-
ployment increased sharply. The price of a financial crisis continued to stay high.
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Four years later, the Tequila Crisis in Mexico reminded everyone how quickly 
capital could be pulled out of a country. Twelve years after its first default, Mexico, 
which had just signed the NAFTA free-trade agreement with the USA and Canada, 
needed the help of the US Government to avoid a financial meltdown. To recapitalise 
its broken banks, Mexico had to sell its three largest to Citibank, BBVA, and Santander. 
The Tequila Crisis came at the cost of losing ownership of the banking system.

In 1997, excessive private sector borrowing triggered the Asian debt crisis. With 
central banks running out of foreign currency reserves, the local currency pegs to 
the US Dollar had to be relinquished. 1998 also saw the default of Russia. External 
investors had lost their confidence in the Russian Government after the events in 
Asia and started selling the Russian currency. Within days, Russia’s foreign debt 
could not be serviced any longer. The banking system in both Asia and Russia suf-
fered heavily. Severe recessions followed.

Common to all those events between 1973 and 1998 was the fast transition from 
heavily regulated domestic banking to unregulated global markets and the rapid 
change in the global macroeconomic environment. Banks were quick to discover 
and take advantage of new business opportunities. But they were slow in identifying 
the related risks, capitalising them and in making the necessary adjustments to their 
corporate governance. The new risks remained mostly unmanaged. The new busi-
nesses undercapitalised. Even worse, “fair value” accounting and the new capital 
standards for market risk opened the door for regulatory arbitrage. The failure in the 
private sector had an equivalent in the public sector. The necessary evolvement of 
the regulatory framework came far too late. The Basel I Accord arrived only in 
1988, and the minimal capital requirements for market risk only in 1996. Given that 
the new trading activities required no or little capital, the leverage in the financial 
system increased. All this happened at a time when the complexity of banking oper-
ations increased beyond what was commonly understandable. The analysis of 
annual reports of banks, which failed in one of the several crises, reveals that none 
had identified the risks they carried.

15.8  Catching Up with the Animal Spirit

The rapid succession of crises after crises caused considerable soul searching 
amongst central bankers. By 1999, they called for improving risk management in 
the financial industry. The same year, work began to overhaul the basic Basel I 
framework. But despite the well-known limits of the VaR model, market risk was 
excluded. Basel II was to focus on credit risk. As early as 2000, Myron Scholes, one 
of the fathers of the Black-Scholes model, voiced his concerns: “VaR, the product 
of portfolio theory, is used for short-run day-to-day profit and loss-risk exposures. 
Now is the time to encourage the BIS and other regulatory bodies to support studies 
on stress test and concentration methodologies”. But his voice remained unheard. 
The fact that the bursting of the dot.com bubble did not cause serious losses in the 
US banking industry led many to believe that banks could well cope with market 

15 From the End of Bretton Woods to the Global Financial Crisis…



424

risk under the rules established in 1996. The bursting of the bubble had destroyed 
over USD 5 trillion in stock market values. However, only a fraction of the bubble 
was credit financed. Of course, banks had loan exposure to telecom, cable, and sat-
ellite operators, which suffered from the shakeout. But the resulting loan loss provi-
sions were easily absorbed and never threatened the stability of the banking system. 
Unlevered private and institutional investors absorbed the losses of the dot.com 
bubble. The conclusion that asset bubbles were best left to sort themselves out on 
their own seemed obvious.

As global regulators were busy working on reforming the Basel I framework in 
the BIS towers in Basel, private sector banks worked simultaneously on the concept 
of economic capital (EC). The aim was to get a common denominator for risks. 
Whilst VaR captured risk in the trading books, economic capital attempted to cap-
ture the risk of the entire bank and define the amount of capital required to perma-
nently staying solvent. As a concept, economic capital was widely popularised by 
JP Morgan’s CreditMetrics. The statistical models underlying economic capital 
were an extension of VaR tools. However, the availability and accuracy of the data 
required for calculating EC was a challenge. Market risk data was easily available 
and mostly accurate. Credit and operational risk data however were neither. Both 
required precise measurement of event probabilities, the loss at any given event, and 
the recoverability of such losses. But there were so few observable events that they 
became statistically insignificant. Thus, many banks complemented their data sets 
with interpolations and estimates. The unreliability of the data became apparent in 
2008 when losses, which economic capital models predicted to occur only every 
10,000 years, materialised overnight. In the aftermath of the crisis, Alan Greenspan 
summarised it crisply: “We failed to comprehend the size of the expansion of so–
called tail risk as became clear in the wake of the Lehman collapse. The tail was 
morbidly obese”. Banks calculated economic capital numbers with a high degree of 
accuracy, but using flawed data made the results misleading and dangerous. It was 
garbage in, garbage out.

The availability of sophisticated information technology had seduced many 
banks to chase the one number, which would quantify a bank’s risk profile. But 
overall, the development in risk management and corporate governance was slow. A 
few banks appointed chief risk officers on board levels but the systematic assess-
ment of risks and rewards was not conducted. The quantification of risk with eco-
nomic capital had created a false sense of security. Even worse, most board members 
did not understand the model they relied on. The wave of mergers, which dominated 
the financial industry in the late 1990 and early 2000, did not make matters easier. 
With widely varying IT systems, group-wide data aggregation became a real chal-
lenge. Most banks would head into the Great Financial Crisis with very limited and 
definitely incomplete management information about the risk on their balance sheet.

By 2004, the BIS finally published its Basel II recommendations. Its “advanced 
approach” resembled the economic capital in several aspects, relying on internal 
models and internal bank data, although the BIS had sharply reduced the diversifica-
tion factors, which banks used in their own models. Nevertheless, for most banks, 
the new Basel II standards reduced capital for mortgages and corporate loans. Basel 
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II was eventually adopted in Europe and became law in 2007. However, America 
did not follow. Several regulators opposed its introduction. They objected to the 
reduction of capital in the system.

Whilst the regulatory world was busily focussed on credit risk, the big housing 
bubble in the USA was building up. Contrary to the dot.com crisis, this time the 
bubble was credit financed. Banks on both sides of the Atlantic had huge inventories 
of completely illiquid credit products on their balance sheet. They were mostly 
booked in their trading books and covered with a sliver of capital. Most of these inven-
tories were short-term financed, pushing the leverage of the banking sector to a high 
level. There were no liquidity rules, which would limit the excessive use of short-term 
borrowings. The moment was missed in the run up to the Great Financial Crisis to 
adjust the regulatory framework to the changed business model of banks. When the 
Great Financial Crisis eventually hit the banking industry, it was a perfect storm. 
Banks did not have enough capital and liquidity. The management did not understand 
the complexity of its business model. The regulatory framework was weak.

15.9  A Rerun Avoided and Conclusions

The Global Financial Crisis wreaked havoc on the financial system and triggered 
the Great Recession destroying millions of jobs. The financial burden several 
European countries were forced to assume jeopardised the existence of the EURO 
and the coherence of the European Union. Without the active intervention of the 
Federal Reserve and the European Central Bank, both injecting trillions into the 
financial system, and without the rescue packages provided by governments around 
the world, a repetition of the Great Depression would well have been possible.

Many regulatory reforms have been enacted over the last 7 years to address the 
banks’ shortcomings and to improve financial stability. Notably, the Basel process 
was significantly accelerated. The capital requirements for banks almost tripled. A 
new leverage ratio now limits the size of banks’ balance sheets. Liquidity require-
ments found entry into the regulatory framework. The design flaws of the market 
risk rules were eventually addressed and, with regular stress tests, the resilience of 
the banking system strengthened.

However, it is important to recall that the weakness of the regulatory framework 
was only one of the factors contributing to 40 years of financial turbulence. The cor-
rect analysis and handling of the other four forces is equally essential to improve the 
stability of the financial system.

The first force was the re-establishment of international trade and free capital 
flows, which started with the arrival of petrodollars. Many of the financial troubles 
over the last 40 years have their roots in imprudent macroeconomic policies. A 
proper set of prudent macroeconomic policies is thus vital for the safeguarding of 
financial stability. In a world where institutional investors control more assets than 
banks and have to manage them for a return, investments will always flow from 
underperforming areas to more profitable opportunities. Hence, the integration of 
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macroeconomic policies with prudential rules is vital. The Financial Stability 
Boards set up in Europe and the USA are a promising start. They combine central 
bankers, prudential regulators, and government representatives. The instruments are 
in place to take a holistic view. Alternatively, financial system could be organised 
strictly along national borders, but this would also end the free flow of capital and 
free trade, which create most of the today’s wealth, jobs, and growth.

The second major force was information technology. From ATMs to electronic 
trading, it created many new business opportunities, which did not exist before and 
allowed banks to become much more efficient. It was inaccurate data, which misled 
banks and regulators about the inherent risk of their new business ventures, not 
technology. The continued advance in data management should enable the financial 
industry to build more reliable risk management tools. Today’s technology is also 
more powerful than 20 years ago. Best-in-class banks now have digitised their bal-
ance sheet and train their managers like pilots in a flight simulator. But information 
technology will not lose its disruptive nature—it will continue to replace established 
business models and may well have the capacity to entirely disintermediate banks. 
Peer-to-peer lending platforms are already well established. Fund management plat-
forms, which could render private bankers obsolete, manage already billions. The 
risk resulting from disruptive technology is to be taken seriously. Financial products 
are digital. Were it not for the complex set of regulations, the financial industry may 
well have had its Kodak moment already.

The third of the five big trends was the emergence of institutional investors. 
Requiring joint-stock companies to be profitable was a true game changer. Market 
discipline imposed by institutional investors was widely beneficial. It forced the 
manufacturing industry to leave or restructure unprofitable businesses and venture 
into new growth areas. Capital market discipline also forced banks to evolve. But in 
the absence of proper resolution tools to resolve banks without doing damage to an 
entire economy, the cost of failing banks fell into the lap of taxpayers. It is thus no 
surprise that in several European countries profitability targets for banks are still 
suspect. Resolving the clash between the public policy goal of financial stability and 
capital market discipline is thus a key priority. The bank resolution regimes adopted 
on both sides of the Atlantic as well as the recent proposals by the Financial Stability 
Board are all steps in the right direction. Institutional investors are here to stay. The 
need for our pension and insurance money to be invested will not go away.

Force no. 4 was the globalisation and ever-growing complexity of the financial 
system. As long as international trade and global capital markets exist, global banks 
will be needed. However, the case for financial conglomerates still needs to be 
made. Synergies are often named as to why retail and investment banking should be 
combined. Indeed, funding an investment bank with retail deposits is synergetic and 
specifically useful in times of liquidity stress. However, it also directly transmits 
investment banking risk to retail operations. This is not desirable. The recent discus-
sion in Europe on ways to ring-fence retail deposits reflects this concern. In the 
absence of funding, there are few discernible synergies, which are not leading to 
conflict of interest or are plain cross-subsidies. It is also questionable, whether there 
is a need for the current complexity of banks’ organisational structure with its 
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thousands of subsidiaries. Often, these structures serve tax optimisation strategies 
or regulatory arbitrage. It may well be possible that market forces resolve the issue. 
Many experienced traders and M&A bankers have already left larger banks to set up 
their own funds or boutiques. As a prominent buy-side equity analyst from Goldman 
Sachs recently wrote, “the jury for big, integrated banks is out”. The regulatory 
capital surcharge for systemically important banks (SIB) may make the business 
model of integrated banks unprofitable. Splitting banks would also address an often- 
mentioned concern by investors that complex banks are difficult to analyse. Whilst 
the disclosure initiative of the Financial Stability Board made progress and improved 
disclosures, annual reports still count 500 pages and are a challenge to read.

Making the financial system less complex is not a goal, which relates to banks 
alone. Disentangling the financial infrastructure from banks would be a major step 
in improving financial stability as well. By making the clearing of OTC derivatives 
mandatory, a major step was made. The default of a major derivative trading house 
is not able to jeopardise the existence of the derivatives market again. Payment and 
security settlement systems should be set up in similar fashion. They could still be 
owned by banks but would have to be ring-fenced and bankruptcy remote. Given the 
fragmented liquidity of most traded financial instruments, dark pools of liquidity 
should be brought into the open and securities trading on exchanges be mandatory 
again. Competition is not the only tool to make sure that the monopoly of exchanges 
is not abused. The utility sector proves that appropriate supervision by government 
agencies can achieve the same goal.

Seven years ago, the Great Financial Crisis revealed with unmasked brutality 
how instable the financial system had become after the end of the Bretton Woods. 
The history of the last 40 years illustrates how important it is to adjust and redesign 
governance and regulations when the business environment fundamentally changes. 
Making timely adjustments will be critical for preserving financial stability going 
forward. The world will continue to change and technology will continue to be dis-
ruptive. The end of Bretton Woods did not cause the Great Financial Crisis. It was 
the inability of bankers and supervisors to adjust.

15 From the End of Bretton Woods to the Global Financial Crisis…
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Chapter 16
Risk and Representation: The Limits of Risk 
Management

Heinz Zimmermann

16.1  Introduction1

Much was debated in the past years about the causes of the financial crisis which 
was triggered by the collapse of the US real estate market and the implied huge 
losses in complex-structured credit securities by large financial institutions, mostly 
banks. The crisis also reveals fundamental failures in the measurement, manage-
ment, and transfer of risk in the financial system as well as methodological weak-
nesses (to say the least) in the regulation of financial institutions. Much has been 
learned about the (il-)liquidity of markets and its self-reinforcing effects, but the 
real problem is deeper.

I postulate that there was an insufficient awareness of the role of the representa-
tion of risks (such accounting standards, risk models, or management processes) 
with respect to the emergence of risks, in particular systemic risks and financial 
crises. The wording used in public commentaries is revealing and serves as an 
example: In the first months of the crisis, when banks announced their first substan-
tial write-offs on their US mortgage-based assets, the “fear of further write-downs” 
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was mostly regarded as the main cause of subsequent losses suffered by the banks’ 
shareholders, not primarily the fear of actual further losses on the banks’ risky 
positions!

It seems that if the object of interest is sufficiently abstract or complex (or both), 
as in the case of risk, the specific representation is a key determinant for shaping the 
perception or construction of reality: Credit rating procedures, accounting rules, 
write-downs, risk weighting schemes, regulatory capital standards, or monetary 
actions play a crucial role in the process of shaping the perceived risk of the finan-
cial system, and for rationalizing the potential losses to which financial intermediar-
ies and their claimholders, or taxpayers, are exposed.2

Therefore, when analyzing the events in the progression of a crisis, it is notori-
ously difficult to discriminate between the “real” cause(s) of the problems and their 
multiple, partly self-reinforcing consequences. Fair-value-based accounting rules, 
rating, and model-based capital standards: did they passively reveal the “true” inher-
ent risks of the system or did they cause, or at least accelerate, the risks? Did the 
various supervisory measures, monetary actions, or public financial stability pro-
grams mitigate or aggravate the events? How did all that affect the behavior of the 
economic agents?

An analysis of these questions should rely on a framework which is rich enough 
to represent the financial system as a complex, dynamically evolving system. More 
importantly, the perception and management of risks crucially depend on an ade-
quate (viable) representation of the financial system. A simple model of unidirec-
tional causality (usually in the form of a linear factor model where the causality runs 
from exogenous risk factors to position values) may be perfectly fine in normal 
times, but it provides an unreliable representation of the system in a situation of 
stress.

But if already the knowledge reflected in the representation is inherently incom-
plete, how should potential actions (regulation or risk management) be designed 
and evaluated? Suppose a network model is regarded as adequate representation of 
the financial sector or a part of it—how should we regulate a network? Our everyday 
systems are unable in mastering traffic jams; how can we expect to get a conceptual 
grip for a financial crisis? The suggested measures (for example, raising minimum 
capital requirements for banks) are usually based on a very simple, mechanical 
understanding of the functioning of the financial system. But the economic agents 
are innovative, constantly forming new expectations and adapting their ideas and 
models to the new conditions of the system. Therefore, with any intervention in the 
system, its reactions change as well. It is well known from Heinz von Foerster’s 

2 It should be noticed that the expected losses as reflected in the global financial sector potential 
writedowns were constantly revised upwards between 2007 and 2009; starting at some US$400 
billion, the estimates ended up at some US$4000 billion in April 2009, including all banks in the 
USA, Europe, and Japan, and including loans as well as securities (source: International Monetary 
Fund, Global Financial Stability Report, April 2009, p. 35). A different question is how these 
estimates are related to the actual losses of the banking (respectively, the entire financial) system, 
and how “losses” are defined.
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model of nontrivial machines that such a system, although deterministic in nature, 
is analytically undeterminable, and the reactions seem random and unpredictable.3 
But would we consider this model, which is after all a standard representation of 
complex systems, a useful or rather useless basis for regulating the financial system? 
Or are we better off by choosing a simpler representation?

A lot has been written in the recent years about the triggering moments of the 
current financial crisis, the weaknesses of the financial architecture, the contagion 
effects of the crisis on the real economy, and the effects of the stabilization mea-
sures.4 This chapter begins with a few general remarks about the representation of 
risk from an epistemological point of view (Sect. 16.2). The specific problems 
regarding liquidity risk are addressed next (Sects. 16.3 and 16.4), followed by a 
discussion of second-order knowledge traps and their circular effects, originating 
from incomplete or overrated knowledge (Sect. 16.5). From this background, the 
significance of standards in the financial system is discussed (Sect. 16.6). The chap-
ter concludes with some final remarks (Sect. 16.7).

16.2  Risk and Its Representation

What is risk?5 When talking to an option trader, “implied volatility,” “the vola smile 
or smirk,” is all that matters: It is the relevant uncertainty within his or her field of 
activity, experience, and perception. If the stock market crashes and the implied 
volatility triples, he or she would not have the slightest doubt that the uncertainty in 
the market has risen substantially. In technical terms, his or her perception or judg-
ment of risk is fundamentally framed by the underlying pricing model6: in the sim-
ple case of the Black-Scholes model, fluctuations in the economic environment 
must be inevitably attributed to fluctuations in “volatility”—it is the only parameter 
in the model which is able to capture unobservable pricing factors. An observer 
with a perception that is not framed by the Black-Scholes model would possibly not 

3 Nontrivial machines are characterized by a state-dependent operating system (program), where 
the state is determined by the input to the system. Depending on the circularity of the system’s 
architecture, the model can be used to analyze the dynamic behavior of systems such as learning, 
memory, adaptive behavior, and randomness. But the model also clarifies the limited knowledge 
which can be retrieved from the observed in- and outputs of a system about its internal unobserv-
able “program”—even under very simple assumptions. See v. Foerster (2003), pp. 309–313.
4 Among the numerous and almost uncountable references, the following are particularly worth 
reading from a financial economist’s point of view: French et al. (2010) and Acharya et al. (2009).
5 Although widely debated, in order to simplify the discussion, we do not distinguish between risk 
and uncertainty in this chapter.
6 Notice that an implied volatility is only defined with respect to a specific option pricing model, 
which in turn depends on a specific stochastic process of the underlying securities and the implied 
arbitrage mechanism. In the Black-Scholes model, this reduces to an assumption about the standard 
deviation (volatility) of logarithmic price changes.
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associate the market turmoil at all to “volatility” (a purely statistical representa-
tion), but to increased demand for protection, changing risk premiums, illiquidity, 
impaired market confidence, technical correction, and so on.

The option pricing framework with its “implied volatility” paradigm is an 
instructive example how models shape the perception and judgment of individuals 
in their professional work.7 Notice that the claim here is not merely that the model 
serves as a complexity-reducing device (which it is indeed), but defines a linguistic 
code. It enables a standardized, fast communication in the hectic marketplace and 
the settlement of economic transactions. The pioneering work by Piaget, v. 
Glasersfeld and others demonstrates how language (in the broad sense, including 
e.g. mimic expressions) affects thinking and shapes, organizes, and structures peo-
ple’s perception. Language therefore determines what observers observe, what they 
construct, what they know and accept as personal reality. Therefore, as noted previ-
ously, the “implied volatility” is the reality, the (possibly hidden) model is the real-
ity, and the “map is the territory” as v. Foerster bluntly stated.8

Although this view seems radical and controversial, it brings a novel perspec-
tive into the modeling of financial risk which stands in fresh contrast to the com-
mon “quest for the right model” mostly encountered in the theory of finance and 
financial management, and nourished by the administrative validation procedure 
in recognizing internal risk models under Basel II. Of course, the constructed 
“reality” may be regarded as being wrong and the individual may fail with the 
used model—but this is not the adequate perspective of the cognitive process 
under the constructivist approach: the emphasis is shifted from the “reality” to 
be discovered and re-presented by an adequate model to the creation (construc-
tion) of knowledge and the formation of perception. As discussed below, this 
seems to be quite a fruitful—viable—approach for our discussion. The reason is 
that risk and randomness are abstract, not directly observable phenomena of 
daily life. We only perceive realized damages, losses, accidents, crises, and the 
like. Abstract categories require an adequate cognitive (or mental) representa-
tion.9 Risk is traditionally represented in many different ways: as narratives such 

7 Within the social sciences literature, a similar argument (with respect to option pricing models) 
can be found in MacKenzie (2006), although his focus is slightly different from the constructivist 
perspective advanced in the text here. A general analysis of the relationship between mathematical 
models and realities (ontological, personal, social, and formal) can be found in Henning (2009).
8 See Foerster/Pörksen (1998), p. 82.
9 The term “representation” is always tricky to use in a constructivist setting. Of course, representa-
tion does not only apply to abstract categories which are not directly accessible to sensual percep-
tion, but also refers to a general epistemological category. In this chapter, the term is used to 
characterize a device, by which objects—whether “real” (in the traditional meaning of an objective 
ontological reality) or “constructed”—are made accessible to our practical experience. While our 
point of view is fundamentally constructivist, we do not go as far as E. von Glasersfeld’s who, in 
the absence of an observer-independent world in itself, abandons the expression right away (e.g., 
in v. Glasersfeld 1996). We agree with von Foerster that the term “re-presentation” (in German: 
“Ab-Abbildung”) is inadequate or misleading with respect to a “reality” being “presented” (see v. 
Foerster 2013). However, our understanding is that representation reflects a state of knowledge (or 
a basis for acquiring knowledge) of an observing individual.
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as myths and saga, as games of chance or lotteries, and most prominently as 
probabilistic and statistical models. Chance even found its systematic way in 
performing arts and the literature.10 In business risk management, when using 
 checklists or early warning systems, it is interesting to notice that the representa-
tion of risk is blurred. This insight is related to a general observation by sociolo-
gist U. Beck who claims that, in the process of defining (in our terminology: 
constructing) risk, “[t]he dimensions of the hazard are limited from the very 
beginning to technical manageability.”11 In the case of financial risk manage-
ment, statistical models have a long and successful history, particularly in the 
field of insurance, as long as large ensembles of events can be represented by 
sufficiently stable statistical laws (damages, mortality, etc.).

Things became more difficult in the emergence of capital market risks (interest 
rates, commodity and stock prices): First, they can only be incompletely diversified 
which implies that comovement and temporal variability of prices are an essential 
part of modeling. Second, with the growth of option markets, the modeling of non-
linear, possibly even path-dependent risk profiles started challenging researchers. 
And third, with the rapid growth of over-the-counter (OTC) markets, counterparty 
(credit) and liquidity risk became issues of major public concern, not only since the 
financial crisis.

In technical fields (IT, engineering, or architecture), accounting, or interna-
tional law, “standards” have a long tradition as quality, and hence risk manage-
ment devices. It is therefore not surprising that the quest for generally acceptable 
financial risk “standards” has emerged over the past two decades, triggered by 
the banks’ progress in implementing quantitative risk management tools and the 
regulator’s recognition of model-based capital standards.12 The point is dis-
cussed below (Sect. 16.6), but it should be obvious that standards are not primar-
ily devices to represent risk, but to recognize or even approve the representation 
and management of risk. Standards should therefore be regarded as second-order 
representations of risk.

A final aspect is important: Under the constructivist, or pragmatic, epistemo-
logical view, the objective of scientific knowledge is not to discover (or re-
present) an ontologic truth or reality, detached from the observer’s experience. 
Instead, knowledge is considered a “tool within the realm of experience” which 
is reflected in more or less useful inventions, fictions, or (in von Glasersfeld’s 

10 A very illuminating collection of essays on this subject (in German, however) can be found in 
Gendola/Kamphusmann (1999).
11 Beck (1992), p. 29; the original version was published in German (Beck 1986). Interestingly, in 
the English version, the quoted sentence is supplemented by the following remark: “In some cir-
cles it is said that risks which are not yet technically manageable do not exist—at least not in sci-
entific calculation or jurisdictional judgment. These uncalculable threats add up to an unknown 
residual risk which becomes the industrial endowment for everyone everywhere” (p. 29). This is 
extremely revealing in the context of the systemic relevance of liquidity risk discussed below.
12 At least, there are generally accepted risk management “principles” (GARP).
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terminology) “viable” concepts or conceptual constructs such as actions, mental 
operations and structures, or theories.13

A model or business practice may be viable in one context but fail to be so in 
another. This sounds fairly trivial, but was largely overlooked in the modeling of 
risk. It implies that there is no horse race of models to find out which one represents 
the reality (a specific type of risk) in the “best” way. It has long been unrecognized 
that a model’s objective in risk management, and thus its required profile, is usually 
not identical to other applications. A model, which is used to determine the value of 
derivative assets, should in the first place exclude arbitrage opportunities, and must 
therefore take the relevant market microstructure (tradability of hedge positions, 
short selling opportunities, transaction costs, taxes, etc.) into account. In the case of 
American options, for example, it is essential to take into account the optimal early 
exercise decisions in the valuation model. Should the same models be blindly used 
for the risk management of derivatives? This is indeed common practice, although 
the requirements on the entire model architecture, and not merely on the specified 
parameters, are different. The American option provides a good example: For the 
party who has a short position in the contract, the biggest risk does not arise from 
the rational (optimal) exercise behavior of the counterparty, but from a possibly 
irrational exercise decision, whatever the reason might be—the pricing model is, 
however, based on optimal behavior. Another example is the assumption of continu-
ous hedging and replication possibilities, which may be a suitable approximation 
for pricing, but not for modeling the liquidity risk of a market. Using stress tests in 
this respect is short-sighted, because these work on the level of parameter specifica-
tion and risk scenarios, but the assumptions of the model and the range represented 
risks are not questioned. In fact, stress tests should invalidate or mutate the models’ 
architecture, which, for example, could be represented in the form of genetic algo-
rithms in a more viable way.

It is not only crucial to constantly validate the objective of models, but also to be 
aware that models explicitly shape what we do and do not consider a risk within the 
range of a specific risk management task. Of course, we have been long aware of 
“model risk” in risk management, and perform many calculations and estimates 
using alternative assumptions from different models.

But the problem goes deeper, however, and arises from the self-referential char-
acter of the nature of risk, i.e., the risk of risk. We have to find a risk-adequate rep-
resentation of risks, meaning a form of representation (similar to a language) of 
risks, which reveals the risk of representation itself and keeps the represented object 
“alive.” The analogy with language is useful because the linguistic sign system is 
not only a basic example for the representation of knowledge, but also shares many 
structural properties, such as self-reference and circularity: Language can be used to 

13 As mentioned earlier, von Glasersfeld strictly avoids the term “re-presentation” in his character-
ization of cognitive action, because he relates it to an unknowable ontological reality. However, in 
a less strict view, the “concepts or conceptual constructs” also require a representation, a represen-
tation reflecting a certain state of knowledge. The quoted phrases are from v. Glasersfeld (1998).
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talk about language (i.e., by inventing a meta-language).14 Of course, the linguistic 
rules could be constructed in a way that the language is gradually distorted or 
destroyed in the circular process, in a way that the ability to describe itself is aban-
doned. This would completely invalidate the epistemological function of language 
and communication. Similarly, a system which is designed for representing risks 
and which, through its ongoing circularity, would make the risks of the represented 
objects gradually disappear would be as worthless and inoperable as a language 
which had no ability to describe itself.15 The inclusion of such circularity in the 
design of descriptive systems such as risk management in itself represents a prob-
lem that is far from trivial, as discussed in the following sections.

16.3  Liquidity as an Information Problem

Liquidity risk, and the various types of risks assigned to this category,16 is a particu-
larly insidious risk category because of its self-destructive impact on the informa-
tion processing capacity of markets. In extreme cases, this may mean that the market 
mechanism generates no information at all which disables the communicative func-
tion of markets and thereby invalidates the representation of market-based security 
values and their risks; in a weakened form, the information capacity due to high 
spreads and low conditioning volumes can be so severely restricted that the infor-
mation for the assessment of risk positions is too blurred and thus unsuitable. In 
more extreme forms, the information may even be misleading. In the context of 
market-based risk and accounting procedures, this represents a “second-order” 
problem because, in a sense, the representation of risk makes the represented 
“object” disappear.17 The object disappears, but not the risk itself, and this is where 
the dilemma is! Therefore, returning to the question of risk-appropriate representa-
tion of risks relating to illiquidity, we are confronted with a special, yet largely 
overlooked difficulty: which are the relevant objects to be represented in the pres-
ence of illiquid markets?

A further loop or self-reference in the information system originates from the use 
of model values in lieu of the missing market values; this practice is consistent with 
market-based accounting principles and is recognized by supervisory authorities. 
This generates, in a sense, a representation problem at a higher level. At the same 
time, most accounting standards require depreciation of positions which are becom-

14 See v. Foerster (1997), p. 165 (original German edition).
15 In his Tractatus, Ludwig Wittgenstein characterized the language as located on the very limit 
between the speakable and the unspeakable. I would suggest that representations of risk, e.g., by a 
probabilistic risk model, are similarly located at the borderline between safety and uncertainty.
16 Two typical forms of liquidity risks are “market” liquidity and “funding” liquidity; their relation-
ship is analyzed by Brunnermeier/Pedersen (2009).
17 Or in attenuated form: the object (market price) which is required for the representation of risk 
loses its suitability or quality.
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ing illiquid. Finally, financial analysts and the media need to provide information 
about the market valuation of the affected financial institutions. This is a nearly 
endless loop of self-references, which ultimately deprives the risk management sys-
tem and the financial market of any information function: the system starts to pro-
duce noise rather than information.

Ultimately, it is no longer possible to distinguish between the risk of (inadequate) 
representation and the represented objects, and hence the representation of the risks. 
The often-raised question of how many secondary effects are generated “by the 
system itself,” i.e., are fictional in nature and not related to the financial system 
intrinsically, seems pointless in this context. The question has no answer, because it 
would require a natural break at some point in the operation of the system, from 
where we could distinguish between the “original” problems (real estate crisis, 
excess leverage of the system, etc.) and the “subsequent” effects. This view is 
incompatible with the modern view of dynamic systems characterized by circularity 
and feedback effects.

A particularly strong case of circularity is associated with the interpretation of 
credit risk (i.e., the quality of debtors and counterparties). The criticism directed at 
the rating agencies shows this clearly: Should rating agencies review credit ratings 
based on functioning market structures and economic conditions (i.e., “condi-
tional” reviews), or does the market expect unconditional reviews? The high cor-
relation between liquidity and credit risks18 highlights the importance of this issue. 
In this context, the question of the temporal (i.e., causal) relationship between 
credit and liquidity risk is particularly relevant. Is credit risk determined by the (il)
liquidity and market frictions, or do major credit events and related information 
problems trigger liquidity crises? The effect may well be circular and 
self-reinforcing.19

16.4  Liquidity as a Network Problem

Liquidity risk is multidimensional; it is related to many different aspects of risk. In 
the context of risk management or the financial regulation, liquidity is often regarded 
as a separate category of risk, but from an economic point of view, a representation 
as superposed or second-order risk category would be more adequate. In particular, 
an adequate representation should also account for the systemic nature of (il)
liquidity.

It is well known that disruptions in market liquidity are not only followed, but 
often even caused by coordination problems between the market participants in 

18 Some early estimates about this relationship are reported in the Financial Stability Review of the 
ECB (European Central Bank), June 2008: the reported correlation coefficient for a cross section 
of 10 countries is roughly 0.8.
19 An insightful analysis of the liquidity-credit risk spiral during the financial crisis can be found in 
Brunnermeier (2009).
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times of substantial uncertainty and financial turmoil: lack of transparency about the 
size and nature of counterparties’ risk positions, their intended risk behavior, trad-
ing intensions, or deficits in the informational role of the price system may have 
self-reinforcing effects.20

If coordination problems matter, a network model likely represents a viable rep-
resentation for liquidity risks. The key merit of this approach is the shift in the per-
spective from the single player down to the architecture of the network, in particular 
to the rules affecting the coherence of the system. Also, the network approach puts 
into question the ability to attribute the dysfunction or vulnerability of a system 
operating as a network to a clearly definable cause and to derive simple, promising 
stabilizing rules. The following metaphor by cyberneticist H. von Foerster (2002), 
p. 133, provides an apt illustration of this point:

If I pull a crocheted vest, and I pull the thread in one place, the whole vest unravels sud-
denly. Now we can say: ‘At the place where I pulled, there lies the essence of the vest’. And 
because it is located there, the whole vest disappears when I destroy this part. What ceases 
to be seen here is the network of threads, the ‘vest network’. In a vest network, in which a 
thread is connected to the others, such dissolutions can emanate from a single point; such 
destruction can be initiated continuously from any point. Conversely, this does not mean 
that the pulling point would be the location of a certain function that is now no longer avail-
able and can be identified. The system does not work anymore because damage in one place 
can spread to the whole thing.

That the financial crisis was triggered by the problems on the American real 
estate market or structural defects of mortgage securitization should not be taken, 
from this perspective, as an opportunity to align the efforts to stabilize the financial 
system too closely with these specific factors. This is because errors with similar or 
perhaps even greater systemic impact could have occurred in other places of the 
financial system. This approach is consistent with the interpretation of various 
experts and stability reports of monetary authorities which indicated the fragility of 
the financial system at an early stage, due to various structural changes,21 but ulti-
mately did not foresee the initial trigger moment of the crisis in the real estate 
market.22

20 The literature analyzing the stock market crash of 1987 has emphasized many of these problems. 
The informational externalities related to invisible and uncoordinated dynamic portfolio insurance 
strategies and their effect on market liquidity was studied in detail by S. Grossman. A selection of 
his papers can be found in Grossman (1989).
21 Concerns were related to structural weaknesses and the potential insolvency of central counter-
parties of credit derivatives (which were the major, highly leveraged investors of US mortgages), 
the strong dependency between hedge funds and investment banks, cross-border and cross-cur-
rency issues in the lending process between central banks, or dysfunctions in international clearing 
and settlement transactions. See, e.g., Zimmermann (2007) for a discussion of the subjects in the 
public concern just instances before the breakout of the financial crisis.
22 Only a few eminent economists can be credited to having foreseen a financial crisis caused by 
structural deficits of the US real estate market. Nobel laureate Robert Shiller is a prominent excep-
tion. Also Frankel (2006) reveals the structural weakness of the US subprime market in great 
detail, without implying a global financial crisis however.

16 Risk and Representation: The Limits of Risk Management



438

The analysis of the architecture of the financial system should remain the pri-
mary concern in the future. However, the financial crisis teaches us that, in the 
reform of the financial system, more efforts should be directed to information and 
coordination problems related to the illiquidity of (apparently unrelated) market 
segments, and to the impaired funding and payment capacity of major counterpar-
ties. However, the “systemic” view was ignored until recently in the regulatory 
 discussion. Reports and research papers which addressed liquidity management and 
requirements of systemic relevant banks, even released after the breakout of the 
crisis,23 did not consider systemic aspects. Liquidity management is regarded as a 
completely customizable management function free from any systemic consider-
ations or consequences. But systemic problems require systemic solutions, or at 
least solutions that are directed at collective actions, as postulated by Eichberger/
Summer (2005) in the context of banking regulation:

If regulation aims for risk allocation across the entire banking system, then it has to stop 
concentrating on individual bank balance sheets. (…) A systemic approach to banking 
regulation is just the beginning.

This must be understood as a general device for the design of stabilizing mea-
sures for the financial system, and not just for the banks and their regulation.

To conclude, it should be emphasized that the solutions to the problems discussed 
in this section are not only found in systemic requirements (rules or standards for the 
processing of C&S transactions, a transparent market architecture for OTC transac-
tions, etc.), but also involve rules of conduct applicable for individual institutions—
as long as they are systemically meaningful. The requirement that every vehicle 
must have brake lights obviously represents a purely individual regulation, the need 
for which, however, fully results from a systemic requirement (because “I” do not 
need any brake lights for “my” vehicle). Therefore, rules with a systemic focus can 
be easily built in the traditional institutional based regulatory and supervisory frame-
work; a good example are rules about securities’ collateralization.

16.5  Limited Knowledge and Second-Order Knowledge 
Traps

What lessons can be drawn from the financial crisis? What are the implications of 
the preceding remarks? What exactly should be done for the financial system to bet-
ter absorb such dysfunctions in the future? Is more capital needed for financial 
intermediaries, and how much?

As a matter of fact, knowledge about these issues is incomplete, and furthermore, 
even the knowledge of the knowledge is incomplete. Specifically, we know very 
little about what we would need to know to answer these questions. The financial 

23 See, for example, the consultation paper from the Basel Committee on “Principles for Sound 
Liquidity Risk Management and Supervision” (BIZ 2008).
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system was not designed to be easily understood. Knowledge plays a major role for 
the design of modern financial markets, financial instruments, institutions, and pro-
cesses—but it is not the same knowledge which is needed to understand the conse-
quences from a complex process of financial innovation and its interaction with the 
financial system. Therefore, the systemically relevant knowledge is largely over-
rated in the financial sector.

Additional factors have contributed to an overestimation of knowledge in finan-
cial matters:

 (a) The status of expertise

In the general perception, scientific competence and expertise are under control 
of academic researchers. In the past decades, consultants have taken over this func-
tion more and more. In contrast to the scientific experts of the past, the consultant 
charges high fees, and this can only be justified by delivering know-how and spe-
cific insights, i.e., by signaling competence. A side effect of this development is that 
this kind of knowledge is no longer publicly accessible and consequently no longer 
exposed to the scientific discourse. This applies of course to all areas of expertise 
developed outside of the scientific system, for example the research undertaken in 
banks, stock exchanges, and even by regulatory authorities.24 The incurred risks for 
risk management should not be underestimated.

 (b) The scientific process

The scientific process has an impact on the choice and nature of analyzed prob-
lems. Mathematics and statistics are essential and viable tools for the representation 
of risk in financial markets. But the quality of a tool, its internal logic and structure 
must be strictly distinguished from the constitutive properties of the object to be 
represented or constructed. Limited knowledge, indeterminism, or incompleteness 
are well accessible to the mathematical formalism,25 but scientific “reductionism” 
directs mainstream research in more comfortable fields: v. Foerster contemplates on 
the method of inquiry employed by the hard sciences:26

If a system is too complex to be understood it is broken up into smaller pieces. If they, in 
turn, are still too complex, they are broken up into even smaller pieces, and so on, until the 
pieces are so small that at least one piece can be understood. The delightful feature of this 
process, the method of reduction, “reductionism”, is that it inevitably leads to success.

This implies Foerster’s Theorem Number One: “The more profound the problem 
that is ignored, the greater are the chances for fame and success.” The publication 
pressure, which is particularly powerful in scientific disciplines, thus led to a flood 

24 See Zimmermann (1999) for a detailed discussion of this development. The self-confidence, or 
arrogance, by which this knowledge is communicated to the world outside is sometimes remark-
able. The wording of a white paper published by a major investment bank is revealing: “More than 
You Ever Wanted to Know about Volatility Swaps (But Less than Can Be Said).”
25 By Gödel’s theorem, incompleteness is even an inherent property of arithmetic systems.
26 From “Responsibilities of Competence,” in: v. Foerster (2003), pp 191–197. Originally published 
in 1972.
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of technical results, which give the appearance of a huge knowledge, suitable for the 
purposes of risk management. But the formalism got increasingly detached from the 
nature of the problem to be analyzed, and the knowledge to be represented.

 (c) Survivorship, success, and knowledge

In financial matters, it is often hard or even impossible to draw a clear distinction 
between signal and noise, or skill and luck, on typical statistical confidence levels. 
Still, success is commonly interpreted as a direct indicator of competence and 
knowledge. The selection process of success (survivorship bias) is ignored: in a 
system which accidentally distributes success and failure, the probability of success 
to survive naturally dominates the probability of failure. Self-selection makes the 
successful to survive, and makes them talk about their ongoing success. However, 
inference regarding superior knowledge is not justified. The selection process also 
leads complete randomness to appear like competence and knowledge to the public. 
If the selection process is connected to a high level of monetary compensation, 
people will be particularly tempted to attribute this to a high level of competence.

 (d) The media and the quest for simplicity

The public overrates experts’ knowledge because people have a strong desire for 
simple explanations of complex matters. The media eagerly respond to this desire 
and provide a steady stream of commentaries and statements from professionals. 
The search for eligible candidates is terminated if anyone is willing to give their 
opinions and explanations, and this process always ends successfully. Those remain-
ing silent, because he knows that he knows little or nothing, are ignored.

In the public arena, from the point of view of the layman, expertise is also over-
rated because one needs knowledge to appreciate the value of knowledge. This creates 
a second-order effect of limited knowledge: how can ignorance be recognized and 
built in the architecture of observing systems? Risk management, in this respect, 
needs to find an adequate representation of knowledge about existing knowledge, and 
complementarily, knowledge of ignorance or at least the limitations of knowledge.

Notice that the argument is not about the deficits of possible representations of risk, 
e.g., what is typically known as “model risk” in the field of risk management. The claim 
is that the level of knowledge, and complementarily the level of ignorance, represented 
implicitly by a specific model ultimately amplifies the risks which ought to be 
represented.27

The idea can be further illustrated with an analogy to linguistics: nonrecognition 
of the non-expressible of a given vocabulary leads to a threat from that which can-
not be expressed. A striking example of this dilemma is provided by Odysseus, 

27 This may sound rather abstract. An example: Metallgesellschaft in the early 1990s sold long-
term commitments to deliver gasoline and hedged the exposure thereof by rolling over short-term 
futures contracts. The company assumed that futures markets remain in backwardation. When the 
futures market turned into contango, the company was forced to adjust the hedging strategy. 
Because of the substantial market share of the company and the illiquidity of the market, this 
adjustment amplified the adverse price behavior, i.e., increased exactly that risk which ought to be 
hedged. The company finally got insolvent. A detailed analysis can be found in Culp/Miller (1995).
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who, upon entering the cave of Polyphemus the Cyclops, cunningly presents him-
self as “Nobody.” This benefited him after he rammed a stake in the eye of the sleep-
ing giant who was holding him as a prisoner. With his cry of “Nobody has blinded 
me, Nobody has tried to kill me” Polyphemus could not secure the help of the other 
Cyclopes. If Polyphemus had recognized the limitation, or ambiguity of his vocabu-
lary as imposed by Odysseus, his fate would have taken a better turn.

We conclude the preceding thoughts with the metaphor of eyeglasses: as a matter 
of fact you need glasses to realize that you actually need a pair of glasses. Without, 
you cannot even come to recognize that there is another, better representation of 
reality, one that is associated with fewer or lesser risks. The epistemological conclu-
sion is that you can’t see what you can’t see. The double negation, however, does 
not mean that you can see! The implication (advanced by Spencer Brown, Heinz 
von Foerster, or Gotthard Günther) is that with self-referential processes classical 
logic fails by violating the principle of double negation. This has crucial implica-
tions for the design of risk management systems, albeit ones which are barely dis-
cussed. Returning to the metaphor of the eyeglasses, the circularity and the resulting 
dilemma for the risk management are obvious: how can you find a lost pair of 
glasses without glasses?

This is not an impossible task—provided that you know the risk of misplacing 
the glasses (i.e., you know the risk of not seeing). But the possible solutions have 
nothing to do with traditional actions, such as correcting the lenses. Rather they 
could involve, for example, an adaptation of structures (e.g., keeping the eyeglasses 
around your neck), the introduction of standards (e.g., strict rules about where the 
risky object should be deposited), or the implementation of intelligent search pro-
cesses (e.g., pressing an emergency button to ask someone for help). The final sec-
tion deals with some thoughts about this topic.

16.6  Standards

What is the role of standards for the representation of risk? In 2009, the International 
Organization for Standardization released its Risk Management Standards (ISO 
31000, Principles and Guidelines) which should help firms to improve the quality of 
their processes in terms of “economic performance and professional reputation, as 
well as environmental, safety and societal outcomes.” The principles as well as the 
recent technical follow-up report (ISO/TR 31004:2013) are designed for general 
organizations, not specific sectors or activities. There are no specific standards for 
financial institutions, but general principles or best practices.28 But obviously, inter-
national standards play an increasingly important role in international financial 

28 The use of “standard” is somehow ambiguous in the literature. In the field of law and prudential 
regulation, the term has a rather broad meaning (e.g., includes the principles released by the Bank 
of International Settlements). A decade ago, Nobel (2005) lists more than 60 standards in use in the 
field of international financial regulation.
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operations (e.g., IT, clearing and settlement, law, accounting, audit, controlling) and 
shape the understanding and perception of risk.

The benefit of standards originates from the combination of commitment and 
flexibility. Typically, a standard defines a minimum level of quality (or regulation) 
that allows the individual jurisdictions enough leeway to agree upon a set of rules 
for specific needs. From a polito-economic point of view, a standard is usually the 
only way to establish rules at the international level.

Standards can be regarded as a prerequisite to the solution of several of the previ-
ously discussed issues, for example:

• Standardized approach in the representation, processing, and interpretation of 
information and data, and thus improved communication and coordination of 
decisions (e.g., accounting principles, trading statistics)

• Common terminology, definitions, and language (e.g., classification of products, 
risk categories, etc.)

• Reduction of technological frictions, operational inefficiencies, and therefore 
improved coordination of complex processes (e.g. in securities trading and set-
tlement, payment systems, etc.)

• Mitagion of legal uncertainty by regulatory or contractual standards (e.g. netting 
rules, capital adequacy, collateralization)

Thus, standards seem to be promising for reducing the risks caused by various 
types of frictions and their implied second-order effects, i.e., the risks originating 
from an inadequate representation of risk. However, their overall performance may 
be difficult to assess.

This may be particularly true with respect to the aggregation of information. 
When defining a technological standard, e.g., the specification of securities  numbers, 
less emphasis is put on information and knowledge aggregation issues than, for 
example, in the release of clearing requirements of OTC derivatives or capital stan-
dards of banks. Here, the administrative negotiation process involves procedures 
and activities (e.g., advice from experts, research, practical experience) so that the 
resulting standard signals new knowledge and leads to positive information and 
incentive effects. However, precisely the Basel II “bank capital standard” has been 
criticized for having destabilized the financial system and failed to prevent or miti-
gate the financial crisis.29 The case illustrates that the process of establishing and 
implementing standards is not immune to administrative momentum and strategic 
private interests in negotiation. In light of the previous observations about the limits 
of knowledge, and knowledge of these limits, it should be considered that

• Standards determine the perceptions of the agents, both on a personal level (cog-
nitively, psychologically) and an institutional level (e.g., through the legal and 
accounting framework).

29 Admati/Hellwig (2012) provide an in-depth discussion of financial regulation, the role of banks’ 
capital, and the safety of the banking system.
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• Standards signal superior knowledge; they might negatively affect agents’ incen-
tive to process information and to acquire knowledge, or to manage or mitigate 
risks.

• Standards create incentives for opportunistic behavior by delegating responsibility 
to the standard-setting instance or authority; that is, standards are not considered 
as minimum quality requirements, but as defining the maximum required effort.30

• Standards cause, with high probability, a synchronization of the perception and 
behavior of agents, which decreases the heterogeneity of decisions and thereby 
damages the liquidity of the financial system as market coordination mechanism.

It is therefore essential that standards in the field of financial risk management 
are not narrowly focused on operative, or technical, matters but generate sufficient 
incentive for a risk-adequate representation of risks—i.e., forms of representation 
which reveal the risk of representation and keep the represented object “alive.” Too 
far-reaching standards, however, which affect the behavior of heterogeneous agents 
in a unidirectional way, have the potential of having counterproductive effects by 
limiting or impairing market liquidity with the adverse effects discussed before.

16.7  Concluding Remarks

The management of risk in financial institutions has long been dominated by proba-
bilistic and statistical models. This is not wrong, but incomplete. The recent finan-
cial crisis has again highlighted the limitations of a formal framework for the 
representation of risks, particularly if second-order effects associated with the rep-
resentation of risk (risk of risk) are ignored. Specifically, the modeling and regula-
tory treatment of financial risks are blamed as amplifying factors of the crisis itself.

The discussion of this chapter focused on those risks which emerge from limited 
market liquidity. It provides a perfect case where there is a risk in the representation 
of risks: For example, the Basel II capital standard was conceived in view of per-
fectly operating markets whose associated risks can be represented by market price 
fluctuations and a sophisticated system of credit qualities standardized and formal-
ized by rating agencies. Furthermore, the residual category of operational risks 
appeared to cover all other risks, but what about liquidity risks and how should they 
be treated? The unsatisfactory representation of this category is not only a symptom, 
but most likely the cause of some of today’s problems.

30 A good example is the capital ratio of banks which has consistently decreased over time with the 
implementation of stricter and more sophisticated minimum capital requirements. The increasing 
cost of equity capital is consistently used to rationalize this trend by the banking industry. Of 
course, causality runs in the opposite direction—whether it is a moral hazard issue or perception 
bias remains open here, but the effect on the systemic risk is striking.
31 One of the editors of this volume, Robert A. Schwartz, can be credited as one of the pioneers in 
this field.
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In addition, until the financial crisis, there was a pronounced research deficit in 
financial economics for modeling and understanding liquidity as a macroeconomic 
phenomenon. Market microstructure theory provides an analytically and empirically 
rich foundation for understanding the functioning of the financial markets as institu-
tions, practically as microorganisms: the influence of the stock exchange architecture 
on the price discovery process, the behavior of market makers, or the determinants of 
bid-ask spreads.31 Monetary economics, on the other hand, deals with issues such as 
optimal control of Central Bank liquidity, liquidity requirements of banks, and their 
macroeconomic effects. Finally, microeconomics is interested in the behavior of 
individuals facing incomplete information during banking crises (bank runs) or panic 
on securities exchanges (herding), and analyzes the influence of regulatory interven-
tions. But these individual elements offer no satisfying picture of the financial system 
as a whole, because they do not fully represent its complexity. But complexity is a 
major constitutive feature of the modern financial system!

Although the convergence between monetary and financial economics progressed 
over the past years, in particular since the financial crisis,32 more efforts are needed 
particularly on the methodological side. Strong focus should be placed on the risks of 
prudential regulation and risk management practices—meaning the systemic role of 
models, standards, management processes, algorithms, etc.—and should therefore be 
concerned with the representation of second-order risks and their circularity.

This is less complicated than it appears at first glance, because methodologically 
similar issues are being intensively worked on in other disciplines. It would be interest-
ing, for example, to take advantage of the possibilities of computer science or compu-
tational economics. In the first section of this chapter, risk management was 
characterized as a circular, self-observing, and self-constructive system to represent 
risks. A methodology developed at the computer science department at the University 
of Basel uses exactly the circularity of processes to improve on the robustness of pro-
cesses, specifically in the case of a programming language faced with external distur-
bances.33 The circularity and self-reference become manifest in the program creating a 
code which contains its own description. This circularity in the form of self-replication 
allows the program to repair itself when disturbances occur; this error-correction 
mechanism significantly improves the stability of the system. Self-replication and self-
repair are, after all, constitutive features of biological systems and were mathemati-
cally studied long ago (e.g., by John von Neumann and others). It would be interesting 
to investigate the possibilities—and failure—of these systems for the representation of 
risk, and second-order risk, in the financial sector along the lines of this chapter.

32 The work by Nobel laureate Jean Tirole, and more recently by Markus Brunnermeier (see, e.g., 
the referenced article) and Hyun Song Shin, to mention just a few representative researchers, is 
remarkable. They focus on the relationship between market liquidity and financing patterns (lever-
age, collateralization) to analyze contagion effects and financial stability. Shin (2010) gives an 
overview on this research. Shin’s nomination as Economic Advisor and Head of Economic 
Research at the Bank of International Settlements (2014) is a promising perspective in this light.
33 See Meyer/Tschudin (2012).
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Chapter 17
T2S: Creating a New Post-trade Landscape

Karla Amend and Matthias Papenfuß

Today, although being highly efficient in national markets, the European settlement 
infrastructure provides a complex, highly fragmented picture, which is characterised 
by national specificities and barriers. This prevents competition and efficient 
cross-border settlement at reasonable costs and also comes with operational risks. 
Target2-Securities (T2S) sets out to provide an infrastructure which will remove 
those handicaps. But once the infrastructure is in production starting in 2015, T2S 
is supposed to act as a game changer which will initiate a sustainable transformation 
of the whole post-trade securities servicing industry.

At the end of the 1990s the creation of a single EU market had top priority on 
the European political agenda. The financial service industry was expected to play 
an important role in order to achieve the free movement of goods, services and 
capital. At that point in time, several initiatives have been initiated around trading, 
clearing and settlement that aimed at analysing the current status in the European 
countries and at evaluating appropriate measures to achieve the overarching goal 
of a single EU market.

Amongst the various initiatives the work of the Giovannini Group had put the spot 
on the clearing and settlement layer with a focus on the specific deficiencies around 
cross-border clearing and settlement. The group issued its first report1 in 2001 in 
which 15 main barriers have been identified for causing the existing problems. The 
barriers mainly stem from national market practices, regulatory requirements, tax 
procedures and legal uncertainty. Accordingly, both the public and the private sectors 
had initiated activities to remove the barriers that cause the fragmentation of securities 
settlement, which takes place along national borders and in more than 30 different 
systems within the EU. In order to cope with the different  conditions on a legal, fiscal, 

1 The Giovannini Group “Cross-Border Clearing and Settlement Arrangements in the European 
Union,” November 2002
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operational and technical level, market participants have to involve a significant 
number of intermediaries such as agents and custodians. The 2001 Giovannini report 
revealed that a common cross-border equity transaction would require the involve-
ment of at least 11 intermediaries (compared with only 5 for an equivalent domestic 
transaction) and a minimum of 14 instructions per trade between parties. This causes 
not only tremendous costs for the securities service industry but also operational 
risks. In addition, you may add to the bill opportunity costs that result from cross-
border activities not taking place due to complexity and costs. In essence, the situation 
is not compatible at all with the requirements of a single financial market and below 
the standards achieved in CeBM settlement.

In their second report,2 the group presented a strategy for removing the identified 
15 barriers. From the perspective of integration, the priority barriers are those 
imposing restrictions on the choice of settlement location activities. Removing 
these barriers will enable investors to choose the location for their post-trading 
activities and thus trigger a market-led integration of clearing and settlement 
arrangements across the EU. A significant increase in cross-border securities trade 
is to be expected but unacceptable levels of operational and legal risk will still 
persist, if other barriers remain in place.

In June 2008, the ECONOMIC and FINANCIAL AFFAIRS Council (ECOFIN) 
provided its conclusions on clearing and settlement,3 which clearly encouraged the 
European Central Bank (ECB) to provide as soon as possible to interested CSDs an 
offer for T2S. ECOFIN also emphasized the need to trim down the projected end- to- 
end costs and to achieve a reliable business case for T2S. Based on the ECOFIN 
conclusions, the positive experience made by the introduction of TARGET2 (the 
real-time gross settlement system for EUR cash payments in central bank money, 
operated by ECB), the substantial support received from several market consulta-
tions, and considering the potential efficiency increase that could derive from holding 
both securities and CeBM accounts in an integrated technical environment, still in 
2008 the Eurosystem decided to develop T2S for providing security settlement ser-
vices to CSDs. The benefits associated with the integration of the European securities 
infrastructure were expected to outweigh the challenges of T2S.

Main benefits: T2S will provide the technical infrastructure required by a single 
market and currency, enabling participating CSDs to offer DvP (deliver vs. pay-
ment) settlement of securities transactions in CeBM one technical platform, with 
harmonised operating times and deadlines, operational rules and communication 
messages under a common legal framework. This ultimately means that domestic 
settlement in Europe becomes harmonised. Furthermore, in terms of cost, risk and 
technical processing cross-border settlement becomes identical to domestic 
settlement. The harmonisation of standards and market practice will reduce 
complexity in the post-trade layer of the European securities markets and thus make 

2 The Giovannini Group “Second Report on EU Clearing and Settlement Arrangements,” April 
2003.
3 2872nd ECONOMIC and FINANCIAL AFFAIRS Council meeting, Luxembourg, 3 June 2008; 
http://www.eu2008.si/en/News_and_Documents/Council_Conclusions/June/0206_ECOFIN.pdf.
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securities settlement safer and more efficient while increasing competition and 
business opportunities. Also, it is expected that T2S will act as a catalyst for further 
harmonisation. Users of the new T2S platform will be able to settle securities in 
multiple CSDs from a single cash account in CeBM, and to move securities more 
easily and quickly across borders to where they are needed for collateralisation (and 
other) purposes. As a result, the market expects liquidity and collateral savings to be 
among the main benefits generated by T2S. Several market-driven studies aimed to 
quantify these benefits. According to a PWC study4 banks will be able to reduce 
their Tier 1 capital needs by EUR33bn which is about 11 % of the total capital 
requirement of €295 billion projected for the Eurozone. A further study commis-
sioned and conducted by Oliver Wyman5 projected significant capital, funding and 
operating cost savings by delayering and consolidating their securities and cash 
holdings. The estimated annual benefits of three case studies range between 
€30 million and €70 million.

But before enjoying the benefits, the post-trade industry is now facing the largest 
infrastructure project this industry has ever seen. The market participants will have 
to assess the T2S impact on their business models which goes beyond pure adaptation 
efforts. T2S will initiate a reshaping which may range from simple adaptations of 
service levels up to a comprehensive business model transformation—depending on 
the participants’ current position and their appetite for an extension of their existing 
service portfolio. In addition, the industry will have to swallow the estimated 
development costs of about EUR 1 billion and the project risks associated with such 
a long-term large-scale infrastructure project with multiple stakeholders.

From 30 CSDs that initially have shown interest in becoming T2S participant by 
signing the T2S Memorandum of Understanding in 2009 and 2010, thus far, 24 
European CSDs (thereof 19 CSDs based in the Euro area and 5 from non-Euro- 
currency countries) out of 21 European markets have entered into the contractual 
agreement with the Eurosystem and will outsource their securities accounts to T2S 
for settlement purposes. The participating CSDs account for almost 100 % of Euro 
volumes currently settling in the Euro zone (Fig. 17.1).

On the cash side, 19 central banks will open dedicated cash accounts in Euro for 
their participants in T2S, so that settlement of securities against CeBM can take 
place in an integrated manner. The coverage of T2S may further grow in future, as 
other European central banks (and possibly currencies) and CSDs may decide to 
join the platform.

Nevertheless, an integrated platform for securities settlement as such will not 
deliver a fully integrated market on its own. Surrounding activities of EU authorities 
and the industry will contribute to increase the level of harmonisation in order to 
maximise the efficiency of cross-border settlement in T2S. Hence, it will ensure 
market access and equal conditions for all participants.

4 PricewaterhouseCoopers “The 300-billion-euro Question—Survey on the Benefits of Target2-
Securities,” August 2013.
5 Oliver Wyman “The T2S Opportunity—Unlocking the hidden benefits of Target2-Securities,” 
September 2014.

17 T2S: Creating a New Post-trade Landscape



448

The delivery responsibility of T2S has been given to four central banks (Deutsche 
Bundesbank, Banque de France, Banca d’Italia and Banco d’Espagna) which have 
been tasked to create a single platform to which all CSDs would outsource their 
settlement and accounting activities. This platform, T2S, will then be operated by the 
Eurosystem/ECB. T2S unites the securities part and the cash part of a settlement vs. 
payment (DvP) instruction onto one single platform in CeBM. Besides harmonisa-
tion of securities settlement processes, T2S is also tearing down the difference 
between settlement of a domestic and a cross-border transaction. As a result, the 
process of settling a (e.g.) French security between two (e.g.) French parties becomes 
exactly the same as settlement of the very same security between a (e.g.) German and 
an (e.g.) Italian party. All Euro-currency markets are in terms of securities settlement 
treated like one domestic market (Fig. 17.2).

Each CSD has signed the Framework Agreement with the ECB, which regulates 
the outsourcing of the handling of instructions (settlements) and balances (accounts) 
to T2S. The “golden source” for instructions and balances is kept in T2S, while the 
CSDs remain legally responsible for the data. In turn, the CSDs are holding the 
“golden source” for all client and securities (e.g. ISIN) related reference data and 
provide a copy of the relevant data to T2S. Services such as corporate actions/asset 
services, lending and borrowing, collateral management as well as connectivity 
from and to T2S remain under the full control and responsibility of the CSDs.

Fig. 17.1 Overview of participating CSDs and their market share. Source figures (2013): http://
sdw.ecb.europa.eu
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Due to the fact that T2S is accommodating both accounts, securities and cash, 
the T2S parties (i.e. all who are holding accounts in T2S) can use a single cash 
account (the “dedicated cash account”, DCA), and link it to several securities 
accounts (“SAC”). As a result, all cash proceeds out of all securities transactions 
conducted in T2S in CeBM as well as all income proceeds will be netted on a single 
CeBM account on T2S, the DCA. In turn, each DCA has to be linked to a real-time 
gross-settlement (RTGS) account held with a national central bank (NCB), since 
funding of the DCA occurs solely via the linked RTGS account. Hence, DCAs are 
“owned” by the NCBs, while the SACs are “owned” by the CSDs.

A comparison of today’s situation with the one at the time once T2S is 
implemented shows the following main differences:

• Today, CSDs act as a quasi-monopoly. All domestic settlement and new issuance 
are centralised with the CSD. T2S will force CSDs into competition. Settlement 
services are no longer a differentiator. Issuers are no longer bound to use their 
home market CSDs. As a consequence competition will increase and the 
differentiation will focus on value-added services.

• Today, each market has its own settlement day schedule with individual (market) 
deadlines. T2S implements one harmonised settlement day schedule with a 
common deadline for all market players.

• Today, national barriers only allow few cross-border settlements in CeBM; settlement 
between customers of different CSDs is mainly processed on a  free-of- payment 
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basis. T2S, in turn, negates this difference: settlement of a domestic transaction will 
be exactly the same as a settlement for a cross-border transaction.

• Today, CSDs operate their own settlement infrastructure, while T2S is the 
single- settlement infrastructure to which all participating CSDs outsource their 
settlement activities.

• Today, market participants maintain proprietary links to CSDs using Swift 
ISO15022 or CSD-defined standards in their communication. With T2S most 
CSDs will maintain this access path in order to shield their community for major 
adaptation costs. In addition, market participants will have the opportunity to 
connect and instruct directly to T2S. This option requires participants to use the 
new ISO20022 messaging standards, developed due to T2S and supposed to 
become the new standard for the securities business, and to maintain a dedicated 
network with a network service provider.

• CeBM is currently limited to the home central bank services. Connection 
between the CSD and the NCB is not standardised and cash and securities are not 
booked at the same time in the same system. In T2S accounts for both cash and 
securities are held on the same platform, allowing immediate settlement finality 
(real-time transfer of ownership).

Furthermore, T2S can be considered as an enabler for further harmonisation. 
Besides areas closely related to settlement such as messaging standards or the set-
tlement schedule where we see harmonisation, there is also pressure on areas which 
are not directly impacted by T2S. Asset service remains under the full control of the 
CSDs. However, there are related transactions in the asset service area which will be 
processed in the T2S system. In order to allow a smooth cross-border settlement 
common rules on corporate action procedures have been agreed. As a consequence, 
markets are now adjusting to the standard. For example, the German market is now 
going to apply the record date, which is the date as of which holdings are entitled to 
take part in the event. Expectation is that this will lead to a significant reduction in 
market claims with harmonised processes. The ECB is monitoring the compliance 
to the agreed standards as one of the access criteria CSDs will have to meet in order 
to be allowed to migrate their settlement process to T2S. There are also asset ser-
vices resulting in cash payment (e.g. income payments, redemptions) which will be 
booked in T2S. Going forward, all securities-related and -initiated cash proceeds 
shall be booked in CeBM to the DCA in T2S, rather than the current praxis to credit 
these to the RTGS accounts with the respective NCBs.

Another act of harmonisation which seems to be unrelated to T2S is the reduc-
tion of the settlement period (i.e. the time between trade execution and the settle-
ment of the trade) to 2 days (“T+2”). In late 2014, almost all market moved from 
T+3 to T+2, thus reducing the exposure by 1 day. Those who have not done so are 
scheduled to do this prior to their migration onto T2S. One benefit lies within the 
treatment of corporate actions. Rights issues and deadlines can be harmonised as all 
settlements and entitlements are following the same settlement period.

CSDs will enter into competition in areas where they currently enjoy a 
monopolistic advantage: settlement, asset services and issuance of new securities. 
T2S enables CSDs to settle foreign securities in the same way as they currently 
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settle their domestic securities—at the same ECB T2S tariff! T2S allows CSDs to 
act as a single point of access to all T2S markets. However, as services for securities 
settlement are harmonised, CSDs can no longer easily distinguish their services 
from each other. Focus will be put on collateral services, asset services and new 
issuance.

For the first time, there will also be competition amongst the NCBs for CeBM 
services. DCAs have to be opened via the NCBs, whereby a DCA can be opened 
with any NCB; it does not have to be the one where the related RTGS account is 
held. We will see situations where a DCA opened with one NCB will be linked to 
the RTGS account opened with another NCB. The function of RTGS account will 
be “reduced” to a funding account, since all relevant cash transactions in T2S will 
be booked in the respective DCA. As a result, service offering from different 
NCBs may vary.

T2S also has an impact on all CSD customer segments, i.e. investors, issuers and 
agent business. For them, there are more options to access the T2S markets. CSD 
customers, who currently are bound to “their” home CSD, can:

• Continue using an agent bank provider. Then these market players will access 
T2S markets indirectly and settle in commercial bank money (CoBM), with the 
respective exposure to the agent bank.

• Concentrate all assets with one CSD, who will then access the other markets and 
CSDs to enable settlement in CeBM.

• Become a “directly connected participant” (a DCP) at T2S, which allows them 
to send their instructions directly to T2S while the contractual relationship to a 
CSD remains unaffected.

• Become an “indirectly connected participant” (an ICP) at T2S, with more than 
one CSD. Here they would use the respective CSD for a given market (Fig. 17.3).

Market Participants
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Fig. 17.3 Access possibilities for market participants in T2S

17 T2S: Creating a New Post-trade Landscape



452

Issuers are currently issuing their securities in the markets where they expect 
most of the investors to be. As a result, a (e.g.) Spanish issuer addressing mainly 
Spanish investors is issuing his or her securities in Spain; an international issuer 
addressing a wide range of investors is more likely issuing his or her securities in 
international markets, such as the ICSDs. T2S enables issuer to reach his or her 
target investors through a single window, which is then selected due to superior 
services rather than proximity to the issuer.

All transactions settling in T2S are subject to the same fee schedule. The ECB is 
charging the CSDs at a publicly available price schedule, which shall stay unchanged 
up until at least 2018. There will be the same fee for both domestic and cross-border 
settlements. The aim of the ECB fee schedule was to set the price at such a rate 
which allows payback of the investments made over a certain period of time. The 
CSDs, however, are free in their fee strategy. It remains to be seen how different 
prices for settlement are going to be once T2S is fully operational, since some CSDs 
have already announced to only pass on the T2S charges to their customers and not 
to charge a premium.

This clearly shows that one pillar of the CSDs’ revenue generation will disappear 
over time: the settlement or transaction fee. T2S puts pressure on CSDs as some 
may not be able to improve the services which remain with the CSDs in the same 
way as the ones for settlements are harmonised. Cost pressure will increase further 
and may lead to co-operations or further outsourcing of services between the CSDs. 
It is also very likely that CSDs may look for new revenue opportunities which will 
come due to the possibility to offer a single access to all T2S markets or even to 
move up the value chain and offer services which are today value-added services 
offered primarily by agent banks (e.g. tax services, proxy voting). With T2S, there 
will be choice for those entities wishing to access T2S via a CSD; the national 
monopolies will cease to exist. Although this is obvious for investors, the very same 
applies to issuers.

The aforementioned analysis conducted by Oliver Wyman revealed that T2S 
could allow brokers, asset managers and banks to take full advantage of the T2S 
model and realize savings between EUR 30 and EUR 70 million annually if they 
take action now to optimize their securities and cash supply chain. The study 
produces quantitative case studies showing that market players could realize 
significant capital, funding and operating cost savings by delayering settlement-
related exposures, pooling collateral for settlement and tri-party purposes, netting 
more cash settlements and simplifying their operations (Fig. 17.4).

This and similar research activities show that there is lot to gain, provided that 
the industry players stop considering T2S as an IT project,6 but rather an 
 opportunity to streamline and adapt their T2S operating systems and create new 
products and services.

T2S will dramatically change the post-trading landscape in Europe. Customers 
can decide to appoint one CSD to cover all T2S markets, and thus can concentrate 
their securities with one single provider. This automatically leads to a reduction in 

6 Global Custodian/Deutsche Bank Survey, GC Magazine Fall 2014, p. 66.
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the collateral needs. T2S parties can link a single CeBM cash account (DCA) to 
various securities accounts (SAC), thus achieving a pooling of CeBM liquidity. This 
should even further reduce the need for collateral.

Besides the changes T2S is stipulating on the post-trading area, it also has 
impacts on the whole value chain (trading, clearing, settlement). The creation of 
a settlement platform with harmonised services actually leads to opportunities 
for trading and clearing. The number of multi-listings is likely to increase. 
Trading of T2S eligible securities is becoming more attractive, since settlement 
will be harmonised. Trades executed on a stock exchange in one country can then 
settle in a CSD of another country. Central counterparties (CCPs) are no longer 

Fig. 17.4 The four efficiency levers for market participants to optimize post-trade economics 
(Oliver Wyman, September 2014)

Fig. 17.5 From trading to custody (source: Deutsche Börse Group)
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restricted to have their clearing members holding accounts with the same CSD: 
T2S is laying the grounds to process cross-CSD settlement instructions initiated 
by the CCPs for or on behalf of their clearing members, e

ven when they hold the accounts in different CSDs. Last, not least, CSDs can 
place themselves as settlement location for trades executed on exchanges which 
are linked to T2S for settlement. Customers can work with their CCP of choice 
and use the account with their CSD of choice to settle all T2S-eligible securities 
in CeBM. Organisations which are covering the whole settlement chain are in the 
position to offer their customers all services out of one hand (Fig. 17.5).
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Chapter 18
IT in Transition

Philipe Enness and Andrew Graham

Financial markets are currently going through a substantial period of transition, 
probably the most significant in living memory. This is leading to a fundamental 
review of the historical business models of all participants from exchanges, sell- and 
buy-side firms along with vendors (both data aggregators and application provid-
ers), suppliers of base technology and value-added services. No participant is left 
unaffected. To refer to it as a transition could be a major understatement, revolution 
maybe a more appropriate metaphor. These changes are ongoing and, when the 
transformational journey is complete, the markets will without doubt look very dif-
ferent than they do today.

Information technology (IT) itself is also going through an evolution with the 
emergence, adoption and importance of cloud, analytics, mobile, social data, distrib-
uted shared ledgers and cognitive computing. It is only just being understood in 
financial markets and other industries. Organisations are rapidly adapting their busi-
ness models to reflect these changes from delivery, provision of services and pricing. 
The combination of these events is potentially overwhelming, but it is also rewarding 
for those organisations that take advantage, adapt, deliver and innovate around the 
challenges both from a business perspective and from an IT perspective.

The pace of change is accelerating, new disruptive start-ups are emerging and 
they have access to investment and low-cost technology that enables them to deliver 
faster than was ever possible before, new capabilities at an ever-lower cost. 
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Traditional organisations that fail to adapt may find themselves on the margins at 
best, and most probably irrelevant as we move further into the twenty-first century.

18.1  Three Critical Factors

Three critical factors in particular underlie the changes that have transformed, and 
will continue to transform, the industry.

Firstly, the degradation of the banks’ balance sheets as a result of the financial 
crisis of 2007/2008: This has had a significant impact on the cost of capital and the 
return on equity.

Secondly, the tsunami of policies, directives and regulatory interventions in 
response to the financial crisis and in its aftermath—the erosion of customer confi-
dence, the desire to capture and manage systemic risk and the political desire to 
correct perceived mistakes of the past: The estimated impact on the industry by 

Fig. 18.1 All businesses are affected, especially structured credit and rates (McKinsey & 
Company - Global Corporate and Investment Banking: An Agenda for Change, 2011)
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asset class (before any remediation efforts) can be seen in Fig. 18.1 taken from the 
McKinsey & Company - Global Corporate and Investment Banking: An Agenda for 
Change, 2011. It highlights the impact these events are having on the industry and 
why participants are having to review their business models and seek new revenue 
and aggressively manage costs.

Thirdly, the critical challenges surrounding the pace of change in technology 
(covered later in this chapter). In particular, the way technology itself is deliv-
ered, the explosion of big data and the use of mobile devices are impacting both 
financial markets and other industries as well. Overlay the technical challenges 
that are emerging with the impact of existing and more traditional technology 
developments of today (primarily around the reduction of latency, field pro-
grammable gate arrays (FPGAs), graphic processing units (GPUs), network 
cards, switches, etc.), coupled with some of the more recent business develop-
ments, market fragmentation (multiple execution venues co-listing same or 
related symbols). These innovations have both enabled and empowered high-
frequency trading (HFT). They have also encouraged the use of direct market 
access, combined with low-latency connectivity, co- location and proximity 
hosting which in itself has led to an argument around “good and bad liquidity” 
and the fairness of markets. As witnessed by the heated debates following the 
release of the book “Flash Boys” by Michael Lewis, the future can only be more 
complex and disruptive.

18.1.1  Implications for Securities Exchanges

Exchanges are not immune to these challenges. Indeed, in their capacity as cen-
tral intermediaries, they are viewed as a mirror on the broader financial market 
industry. Consequently, they are now positioned as vehicles to manage and 
reduce systemic risk and, as the wave of new regulation comes the way of the 
financial markets, exchanges in particular have become a major area of focus. 
Some examples include SEC Rule 623 (Consolidate Audit Trail or CAT) in the 
USA, Markets in Financial Instruments Directive II (MiFID II) and the 
International Organisation of Securities Commissions (IOSCO) principles/guid-
ance that includes trading fee models, their impact on trading models, margin 
requirements for centrally cleared derivatives, financial benchmarks and 
exchange-traded funds (ETFs).

Exchanges have also become vehicles for the industry to implement elements of 
regulatory rules. This includes over-the-counter (OTC) derivatives moving on 
exchange, the requirement for exchanges to assist their clients meet their own regu-
latory challenges via additional reporting and a more timely delivery of 
information.

Exchanges have had to adopt technology in order to survive and innovate in the 
marketplace. Many have spoken of being technology organisations first, and 
exchange organisations second. Exchanges have invested heavily in technology and 
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in acquiring technology companies to deliver innovation and value to their custom-
ers, as well as to diversify their business mix. This has not come without a price 
however. Significant costs have been added to the cost base, and the challenge going 
forward will be the ability to reinvest and continue to innovate when the margins of 
previous years are no longer available. Combining this with an ever-shortening life 
cycle, for both products and services that are deployed, it becomes clear that 
exchanges have to reinvent the way they deliver technology and services in order to 
survive in this competitive marketplace.

18.1.2  Concerns on Systemic Failures

The pace of change and the rapid deployment of new technologies do not come with-
out risks. As exchanges negotiate this period of technology change and transition, 
they are increasingly having to respond and adapt to the identified challenges that 
could potentially impact their ability to protect against new and unidentified threats—
more specifically, to systemic risks which are growing in complexity and are more 
difficult to anticipate. Indeed issues continue to surface, as the following illustrates.

18.1.2.1  Flash Crash of May 6, 2010

On May 6, 2010, the prices of many US-based equity products experienced an extraor-
dinarily rapid decline and recovery. That afternoon, major equity indices in both the 
futures and securities markets, each already down over 4 % from their prior-day close, 
suddenly plummeted a further 5–6 % in a matter of minutes before rebounding almost 
as quickly. Many of the almost 8000 individual equity securities and ETFs traded that 
day suffered similar price declines and reversals within a short period of time. Shares 
were falling 5 %, 10 %, or even 15 % before recovering most, if not all, of their losses. 
Some equities experienced even more severe price moves, both up and down. Over 
20,000 trades across more than 300 securities were executed at prices more than 60 % 
away from the values they had just moments before. Moreover, many of these trades 
were executed at prices of a penny or less, or as high as $100,000, before the prices of 
those securities returned to their pre-crash levels. By the end of the day, major futures 
and equities indices recovered to close at losses of about 3 % from the prior day.

18.1.2.2  Nasdaq’s Facebook IPO

While all eyes were on the market on May 19, 2012, the day of Facebook’s IPO, the 
exchange that handled the listing, Nasdaq OMX, was facing major challenges. 
Nasdaq knew that this would be the largest IPO and that individual participation 
would be unprecedented. Its systems to handle this type of trading had been tested 
in preparation for this event. However, a major unexpected “glitch” caused havoc 
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for hours. Following the Facebook IPO, Tabb Group’s “IPO Survey: Market 
Barometer” found that the impact of Facebook’s IPO on investor confidence was 
almost as great as the Flash Crash.

18.1.2.3  Knight Capital Group

On August 1, 2012, a “minor change” to Knight Capital’s trading software caused a 
major crisis for the firm. The technology in its market-making unit affected the rout-
ing of shares of about 150 stocks to the New York Stock Exchange. The chaos lasted 
less than an hour, but in the initial 8 min Knight accumulated an $8 billion position. 
The cost to Knight Capital of approximately $440 million in pre-tax losses nearly 
destroyed the company. The firm was subsequently acquired by Getco Securities.

18.1.2.4  Everbright Securities

On August 16, 2013, Everbright Securities, a Chinese broker-dealer, initiated a surge 
in trading volume on the Shanghai Stock Exchange. The index rose 53 % and reached 
its highest levels since 2009. Everbright Securities had placed accidental buy orders 
for billions of Yuan worth of ETFs, resulting in inflated orders totalling 23.4 billion 
Yuan. China’s Securities Regulation Commission (CSRC) fined Everbright 
Securities 523.29 million Yuan ($86 million) and banned the company from propri-
etary trading in stocks and derivatives after the trading error disrupted markets.

18.1.3  A Myriad of Challenges

Once layered over each other, it’s easier to see the myriad of complexities the indus-
try faces. At stake is not only the industry’s ability to prosper, but for the organisa-
tions and structures of today to survive in any resemblance of the marketplace we 
know. If we further overlay the emergence of cyber security as a significant threat, 
we can see that exchanges have major challenges and opportunities from the shift-
ing business landscape, the specific technology demands and the wider disruptive 
technical challenges that are transforming all industries.

Given these challenges, new financial market business models are being developed 
by all industry participants. The result is a surge of players moving into territory that was 
previously the exclusive domain of the sell side or buy side and/or exchange/market data 
vendors/aggregators. Even technology providers are trying to differentiate themselves, 
forming alliances and partnerships that are blurring the old demarcation lines (Fig. 18.2).

The marketplace is slowly coming to terms with lower volumes, reduced fees 
and smaller margins. The “New Normal” is leading to fundamental shifts in partici-
pants’ target operating models and their responses to the required changes are still 
being analysed and executed. Participants in their search for revenue growth are 
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looking at all areas of activity, both traditional and non-traditional. This shift will 
see coopetition grow, and new alliances will be formed. Technology is a significant 
driver of this change, as it is allowing organisations to transform their businesses at 
a faster rate with a lower investment cost than is normally associated with offering 
new services. Building alliances and an ecosystem will be a key component for 
achieving success as coopetition brings new challenges to participants, and those 
that achieve this difficult balancing act will be the successful firms of tomorrow. 
Exchanges find themselves in a difficult position as they are at the centre of the cur-
rent ecosystem and have the most to lose if they get the balance wrong between new 
revenue and alienating their existing customer base.

Fig. 18.2 The demarcation lines are shifting
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18.2  Technical Drivers

18.2.1  What Are the Technical Drivers Shaping the Future 
of the Industry?

It is an extraordinary time to be working in industries that have technology at their 
core. The rate of innovation is growing exponentially and when multiple synergistic 
domains converge we experience an even steeper pace of change. Exponentials are 
hard for most people to picture; nevertheless, in a matter of years, industries can 
change radically due to the impact of rapid progressive innovation or even faster 
from disruptive innovation. As I write this, the UK Government is set to approve 
driverless cars on the roads in early 2017—a great example of many disciplines of 
technology coming together to create a synergistic value that has far-reaching social, 
ethical, technological and commercial consequences. And this will probably hap-
pen much sooner than anyone predicted only a few years ago. Technology trends 
have traditionally focussed on faster, cheaper, smaller aspects. Nowadays, the focus 
is firmly on agility and competitive advantage. I highlight a number of significant 
technology-fuelled changes that are on the horizon. Taken together, they accelerate 
the exponential impact:

• The threat of decentralised business models driven by peer to peer and distrib-
uted shared ledger technologies

• Empowering users and allowing everyone to be a developer
• Automation of technology—the complexity grows but is hidden
• Machines grow in power through AI, Machine Learning and Cognitive 

capabilities
• Risks increase from a security and complexity viewpoint
• Standards drive innovation
• Data as the new oil

18.2.2  The Threat of Decentralised Business Models

The Internet, a collection of open standards for communication, is driving a democ-
ratisation of everything that can be digitised, from music and films to finance. 
Technology-driven networks are replacing bureaucracy-driven hierarchies. Take, 
for example, how peer-to-peer business models for lending and equity crowd fund-
ing are disrupting traditional businesses. Emerging crowd models for loan syndica-
tion are appearing, further attempting to disintermediate existing value chains. The 
relatively recent invention of the Bitcoin & Blockchain-derived platforms—global 
distributed decentralised cryptography-based asset registers is a major threat to the 
status quo at country, government and global levels. For the first time in history 
technology makes it possible to transfer property rights (such as shares, certificates, 
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digital money) at speed, in a transparent and very secure manner without the need 
for a central trust body. This technology has potential for far-reaching impacts to 
custody and exchange business models. This new technology has the promise of 
providing a mechanism for programmable money too—a concept where the busi-
ness rules governing the value of exchange are contained within the digital system 
itself. We will see the appearance of new asset classes, new business models and 
new peer-to-peer services. One such example is the growth of the LMAX Exchange 
for FX, a break-off from Betfair that disrupted the retail gambling market.

18.2.3  Power to the User Where Everyone Is a Developer

This is the age of self-service, and users want to be empowered to execute change 
and to realise insight without relying on others, especially IT departments. Also, 
the user community has increasingly grown up with technology and, along with the 
consumerisation trend, they expect things to just work. The new researchers, for 
example quantitative analyst, analyst, trader and economist, are also “developers”. 
They are familiar with spreadsheets and technology such as R, Python and Matlab. 
Coding will be blended with a world where users compose applications using rich 
tools. Users will drag and drop data, analytics and services together, then point the 
output to a browser or an SMS gateway or trigger a message to submit an order. 
See Fig. 18.3 for an early DIY Composable Analytics system called Beacon from 
IBM. Technology will be much easier to use, and it will empower users to act as 
developers without the complexity that exists under the covers.

Fig. 18.3 DIY composable business applications
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18.2.4  Automation of Technology: The Complexity Grows 
but Is Hidden

The underlying complexity of technology will continue to grow—the number of 
servers and the millions of lines of code to get things done will increase as will 
the volume and complexity of data around the world. However, consumerisation 
and the empowerment of users require automation. Examples include automa-
tion to provision IT, automation to recover and automation to suggest the next 
best action or question to address. This automation is driving cloud computing 
and the developer operations (DevOps) revolution which is a response to the 
interdependence of software development and IT operations. Technology is 
delivering on the promise of agility at a scale and underlying complexity never 
seen before. Users will expect a server to be provisioned in minutes, a database 
available shortly afterwards, and data to be populated a few moments after that. 
There is no room to wait for someone to install a new server, arrange power or 
arrange networking.

18.2.5  Power to the Machines

Machine learning, cognitive computing, artificial intelligence and human-computer 
interfaces will be a disruptive force in the coming years. Technology will be able to 
assist and guide users, and may be able to replace certain user tasks over time. This 
also has far-reaching social consequences as more jobs get automated and 
robotised.

18.2.6  Risks Increase from a Security and Complexity 
Viewpoint

This underlying complexity potentially increases risk. On the one hand, human 
decision making is reduced, and on the other hand the sheer number of underlying 
parts will be greater. Resilience will occur, for example, in the applications and in 
scale-out in-memory data stores rather than in the infrastructure. The threat of cyber 
security (and security in general) will be an enormous risk going forward, especially 
as the rewards for criminals increase. The promise of very secure crypto-assets may 
have a place to play here, as well as the ability to perform business logic on encrypted 
data without the need for decryption. Geopolitical risks are likely to increase, and 
thus technology will have to plan and speedily adapt in an increasingly unpredict-
able world. It will have to do this from an operations viewpoint, and from a data 
viewpoint, ensuring compliance with global and local regulatory demands.
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18.2.7  Standards Drive Innovation

Standards (especially open standards) drive innovation. Examples such as Linux, 
HyperLedger, OpenStack, ISO 20022, FIX, BIAN and FIBO are examples of such 
standards—a form of crowd sourcing. Standards can be used for control reasons, but 
when open and useful can foster innovation and allow complementing firms/users to 
innovate. This is especially true right now with public APIs exposing a firm’s high-
value services.

18.2.8  Data as the New Oil

Bringing these various trends together, it usually comes back to data: good data, 
appropriate analytics, new insight and trusted outcomes and actions. This is true for 
social businesses, and the insight they gain from contextual data.

Data from the “Internet of things”—the emergence of billions of new connected 
Internet devices—can act, for instance, as alternative financial data, and as proxies 
for identity and credit worthiness. Data impacts application architectures going for-
ward, and the role of the data scientist—who will be empowered to create new busi-
ness value.

18.3  Enterprise and Retail Behavioural Convergence

There is a fundamental shift in how enterprise is buying and deploying technology 
across all industries, and the financial markets are in no way immune. It is a shift 
not driven by IT departments and their CIOs, but by their own customers and 
business users.

Two key drivers are fuelling this fundamental change.
The first is an outcome of the perennial debate between IT departments and their 

business users regarding “value for money”. Desperate to remove significant cost 
from their operations, businesses are now seeking to take ownership of the acquisi-
tion of IT services directly. It is a seismic shift that is directly impacting the IT 
department’s reliance on traditional revenue and margin models.

The second is considerably more fundamental, and the consequences are only 
just being understood. Driven by the success of the Apple iPhoneTM, Apple 
iPadTM and Apple App Store (a concept that has been embraced and exploited 
within the retail space), enterprise buyers are now expecting to replicate this 
experience and take advantage of the low cost of entry, and the ease of accessing 
complex services via the cloud. It is a concept that has rapidly transformed a 
number of industries; the heavily regulated financial markets, however, have 
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been slow to respond to this trend that is here to stay, and that will impact all 
areas of business going forward.

Indeed, this trend was reinforced by a recent global survey by consultancy firm 
Avanade [2] titled “B2B is the new B2C: Work redesigned: Seizing New 
Opportunities in Changing Workplace”. One of the key insights documented was 
that 60 % of companies that have built new business processes and technologies 
to accommodate shifts in customer interactions have reported increased revenue. 
Sixty percent also report a larger customer base, and 61 % report a growth in 
customer loyalty.

With the power shifting firmly to the new generation of users with their differ-
ent attitude to technology and risk, it is the first movers and the innovators who are 
reaping the benefits of this behavioural shift. One needs to only witness those 
companies that are translating traditional smartphone games into business-ori-
ented means. By attracting users to their platforms, they encourage them to become 
more familiar with complex products. Ultimately, this drives real transactions and 
economic flow.

It is a new generation of users who will continue to expect an experience that 
they are familiar with and who will demand more from their providers. This will 
impact financial markets along with many other industries. Those organisations that 
can deliver these experiences in the context of their industry will be the successful 
firms of tomorrow. The emergence of the Bloomberg App Portal allowing access to 
their historically proprietary data and environments is a good example of a tradi-
tional business reflecting the new model.

18.4  Technology-Fuelled Business Models

18.4.1  What Are Technology-Fuelled Business Models?

Alternative approaches are needed to support the “new normal” in terms of the 
anticipated rate of change that businesses are expected to achieve. Called for are 
new means to harness data, to offer new analytics and to deliver new insight. A 
new approach is needed where the innovation does not just come from within 
the organisation.

Open APIs, the API economy, complementors, standardisation, new cloud oper-
ating environments and business platform thinking are shaping the business land-
scape bringing innovation, agility and new opportunities. New entrants are 
embracing these forces, and faster than ever they are able to compete against tradi-
tional business models.

Inspired by studies done by Annabelle Gawer [3] from Imperial College in busi-
ness platform thinking, there is a very useful model of how businesses can become 
more agile and more innovative and can adapt faster than their competition. The key 
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to their success is opening up high-value services through open interfaces/APIs and 
embracing “complementors” (Fig. 18.4).

Adam Brandenburger [5] of Harvard and Barry Nalebuff of Yale identified the 
role of complementors in their 1997 book called “Co-opetition”. They highlighted 
a gap in Michael Porter’s 1979 framework familiarly known as Porter’s Five Forces. 
Porters Five Forces included the threat of the entry of new competitors, the intensity 
of competitive rivalry, the threat of substitute products or services, the bargaining 
power of customers (buyers) and the bargaining power of suppliers. Nowadays, 
based on Brandenburger & Nalebuff insight, complementors are often referred to as 
the Sixth Force.

18.4.2  What Are the Key Functions Within a Business 
Platform?

The “Platform Core”, comprising owner and provider functions, should bring value 
to the overall system. It should perform at least one essential function, enable inno-
vation and novel use, be easy to connect to through open interfaces, be easy to build 
upon, enable variety, enable low-cost development, allow fast adaptation and evolv-
ability, be stable, generally have low variety, have high reusability, typically offer 
economies of scale and be difficult to replace. In summary they open a core capabil-
ity to be accessed by partners and customers.

Fig. 18.4 Disruptive business platforms [4] and the importance of complementors
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“End users” are demand creators. They benefit from the ecosystem of comple-
mentors and the platform core. In a multisided market, end users are often looking 
to be matched with other end users—supply and demand matching.

“Complementors”:

• Offer complementary services, products and technologies, accessed through 
known modular interfaces such as APIs.

• Benefit from the features of the platform core, the wider ecosystem, other com-
plementors and ultimately the end users.

• Can add value and capture value themselves.
• Will more likely invest in a platform if there are many end users, and if the plat-

form is sufficiently open.
• Must not feel threatened by the platform competing with them.
• Increase the value to end users in a number of ways, including stand-alone func-

tionality and performance, the size of the install base and the availability of com-
plementary goods.

The platform owner and provider usually contracts for a known product, service 
or technology with a supplier, and generally the supplier, although innovative, does 
not innovate in a way that a complementor would.

“Interfaces” provide all actors with a means to access a platform. The inter-
faces may be industry standard based (e.g. FIX, FpML, ISO20022, FIBO), but 
certainly need to be standard. The level of openness will determine how easy it 
is to access the platform, and which rules, regulations and contracts are in place 
to use the platform. The more open the platform, the more innovation there 
generally is from complementors. These are the APIs that are fuelling the new 
API economy.

18.4.3  What Are the Benefits?

By opening core high-value services as APIs, development kits, freemium data, 
commercial analytics or free visualisations as example techniques, end users and 
importantly complementors can innovate on top of the core platform.

The first major benefit is the network effect. Simply put, the more complemen-
tors there are, the more end users will be attracted to the platform, and the more end 
users there are, the more complementors will be attracted to the platform.

Secondly, it encourages the platform owner and provider to focus on their core 
competencies, and allows others to innovate increasing the perceived value of the 
platform. In the past platform providers have tried to satisfy as many end users as 
possible by developing products, technologies and services in-house, but now end 
users demand unique features and the platform provider cannot generally afford to 
satisfy this need for mass customisation.

Thirdly, the control remains with the platform owner, but the innovation for the 
“long tail” of requirements comes from others.
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18.4.4  Practical Examples of Applying This Approach

• Exposing market data, APIs, reference data, client and market insight data to 
complementors to innovate on your platform—co-creating value

• Allow innovation through standardisation of the internal and external interfaces 
and analytical models

• Exposing data, analytics and services through application stores and 
marketplaces

• Embedding data, technology and services in other firms operating platforms
• Allowing end users and complementors to instigate changes themselves, at their 

speed, through new tools such as a composable application tooling to make the 
core platform more easily consumable to less skilled users

• Expanding into new markets through complementors and partners
• Gaining new insights from social platforms, such as Estimize, StockTwits, 

Twitter and eToro that expose data across the life cycle

18.5  Implications for Enterprise IT in Financial Markets

The following sub-topics are examples of the area that enterprise IT must focus on 
to enable them to adapt to the ever-changing environment described earlier in the 
chapter.

18.5.1  Fostering the Appropriate Enterprise IT Culture

Enterprises typically adapt and evolve in a progressive manner, and successful 
disruptive innovation is rare. The threat of disruption is more likely to come from 
small “FinTech” firms targeting a specific niche. It is imperative to instill a “fast 
fail” culture within traditional enterprise IT. The term “fast fail” is a cultural and 
operational term to allow projects and ideas that do not meet the necessary require-
ments to stop quickly, therefore limiting unnecessary expense. The term “intrapre-
neur” is useful to describe the internal entrepreneurship that is required to drive this 
new rate of change. Collaborative working, both inside and outside the organisa-
tion, with appropriate reward and motivational approaches is key to generating and 
executing new ideas at speed and scale.
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18.5.2  Progressive Openness Fosters Innovation

Enterprises typically have decades of locked-up embedded value in their people, 
processes, operations, analytics, services and data. As has been discussed, this 
needs to be opened up to new clients, new geographies, new partners and comple-
mentary services. To unlock this value in a controlled manner enterprises must open 
up their data, services, APIs, processes and value to their internal staff, their clients, 
suppliers, partners and complementors. Firms need to shift from product/technology- 
centric design to service/utility design focusing on user-centric thinking. For exam-
ple, internal data should be accessible (in a controlled manner) to internal users 
through a service catalogue, as should service APIs. The new product manager 
should be the API product manager.

This opening up of data and services through standard interfaces, and standard 
data models, will foster innovation both internally and externally in the value chain. 
This in turn will drive competition and innovation, and will allow complementors to 
offer new services to the “long tail”—those end users and end-user requirements 
that internal enterprise IT doesn’t have time nor budget to cater for (Fig. 18.5).

Fig. 18.5 Long tail business models
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18.5.3  Everything as Service Through APIs

Internally, firms continue along their shared service strategies, and leaders are open-
ing up their platforms to clients, suppliers and complementors. We are seeing shared 
services that include risk grids, know your customer (KYC), reference data, data-
base, middleware, securities processing and regulatory reporting. In fact everything 
is considered as a service. Businesses are getting efficiencies through standardisa-
tion and sharing; over time we will see core business functions exploiting the new 
operating environment, and benefiting from the open API revolution.

18.5.4  User Empowerment, Automation and Agility

Users must be able to control their own destiny and not be overly constrained by 
enterprise IT’s traditional rigidity. This will require significant amounts of automa-
tion in the enterprise, and pre-provisioned IT resources that predict users’ demands 
for these services. Without automation, the expected levels of agility that users 
demand will not be possible. Automation also reduces cost over time and, done 
well, this offers a repeatable and controlled outcome that is vital in a highly regu-
lated environment.

Extending these user services and data to mobile devices should be a checkbox 
service, a feature that is easily available and not a major IT project in itself. Users 
going forward will want to interact differently with IT, and will need progressive 
tooling to make their jobs more productive. For example, composable data and ana-
lytics tooling is currently an area of interest.

18.5.5  Framework and Platform for Data Movement

With a framework for openness and the underlying automation of IT in place, the 
focus must be on the data platform. In recent times, the “I” for information in the 
term “IT” has been suppressed compared to the technology element—but informa-
tion is where the value lies. Data volumes and variety will increase and enterprise 
IT has to make data more consumable both within and outside the enterprise.

Currently data architectures are very Extract Transform Load (ETL) centric—
meaning data moves around, is staged, passes through middleware, has value added 
to it and then moves again. The data architecture and platform for the enterprise will 
be a critical differentiator for successful firms. The latest thinking is grouped under 
the “data lake” terminology where data remains in place and is not moved around as 
frequently.
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18.5.6  Cognitive Computing and Machine Learning

This new era of cognitive computing will have far-reaching consequences, and it is 
not easy to predict the outcomes. Whatever happens in the domain of cognitive 
computing, these systems will consume data and will publish data, and humans will, 
for a long time, remain the ultimate decision makers. So user-centric design will be 
critical. Focusing on the data platform now, and experimenting with new cognitive 
services, is probably a safe strategy for now.

Given the rate of current and expected business and technology change enter-
prises will need to look and behave more like agile innovative “FinTech” firms that 
partner with many complementary service providers to compete in this fast- changing 
environment. A focus on data, user empowerment, automation and ecosystem open-
ness will be good foundational elements for ongoing differentiation.
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Chapter 19
The Future of Finance: FinTech, Tech 
Disruption, and Orchestrating Innovation

Oliver Bussmann

19.1  Introduction: Finance and Information Technologies

At its most basic, money is not much more than a piece of information. Financial 
markets, in turn, are at heart sophisticated means of exchanging the particular kind 
of information money stands for. It is hardly surprising then that the financial 
industry has always had a keen interest in information technologies, going back to 
the days of the telegraph and ticker tape.

Over the last half century or so, the predominating information technologies in 
financial markets have been digital, and they have completely transformed how 
these markets operate. Yet, while these transformations have been dramatic, there is 
reason to believe that far more dramatic transformation is on the horizon. This too 
will be driven by technological advances, but there is a twist. Unlike in the past, the 
catalyst for change is coming not from within the industry, but from without, driven 
by the so-called FinTechs.

In this chapter we survey the current FinTech landscape and the areas of the 
industry where these companies are already causing disruption. We then focus on 
one particular development—the blockchain—we think has the potential for the 
most profound disruption in the ways that financial markets function. As an 
example of how the industry is reacting, we conclude with a look at how one 
major financial institution, UBS, is working with peers and the FinTech 
community to help foster innovation.
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19.2  The Rise of FinTech

A predominant characteristic of technology in the financial industry has been its 
closed nature. Financial platforms are by and large designed, owned, and managed 
by the financial service firms who use them, or by specialty providers catering 
directly to them. The result has been large, complex, proprietary systems which 
often do not provide an easy interface to other platforms. Where there is shared 
infrastructure—SWIFT is the classic example—it has almost always been built, 
managed, and used by industry participants.

This closed technological world began to be challenged after the financial crisis 
when an increasing number of start-ups as well as some well-established tech names, all 
with little or no financial industry background, began developing products and services 
aimed at the financial industry value chain in ways and at a scale not previously seen.

These new entrants were quickly dubbed FinTechs, and their rise has been dra-
matic. In 2008 FinTech attracted some 1.4 billion US dollars in investment. By 2013 
that had more than doubled, to four billion dollars. In 2014 the amount tripled to 
nearly 12 billion, and estimates are that this year investors will pour close to 20 bil-
lion into these companies1 (Fig. 19.1).

We can point to a number of factors which have contributed to this sudden rise. By 
shaking clients’ trust in the financial system, the financial crisis left many people more 
open to nonindustry alternatives than had been the case in the past. The crisis also 
forced banks and other industry players to focus inward, rebuilding balance sheets and 
regrouping. During this period, technology investment has also generally gone towards 
meeting postcrisis regulatory requirements. This has not been a period conducive to 
fostering technological innovation from within, leaving the door open for outsiders.

Technological advances have also contributed. The rise of the Internet, mobile 
technologies, and more recent advances like cloud computing and big data provide 

1 (Accenture and CB Insights. From UBS slide. Need to get exact reference.)
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new opportunities for interacting with customers and carrying out financial trans-
actions and related services. The general shift to more open systems, as well as the 
falling cost of technology, makes it easier to design and build platforms that can 
interact with each other and the existing infrastructure.2 This is significantly low-
ering the barrier to entry.

Changing client behavior and expectations are a factor too. The more opportu-
nity people have to carry out financial transactions through nonindustry providers, 
the more they get used to the idea. That in some cases these providers are well- 
known names they already trust, like Apple or Google, facilitates this process. As 
people transact more and more of their lives online, they increasingly expect seam-
less interactions with their service providers over a variety of devices and at all 
times. This is the kind of service that technology companies understand and have 
traditionally provided better than financial service companies.

Finally, FinTech firms have the advantage of agility. With no legacy systems to 
deal with, and, for the moment at least, largely unregulated, they are able to start 
from scratch. This freedom to maneuver fosters innovative thinking, as does the col-
laborative, experimental atmosphere typical of technology start-ups, where all ideas 
are welcome and failure is seen as a virtue, driving the process forward.

19.3  FinTech: Areas of Disruption

The potential disruption of the rise of FinTech has not been lost on incumbents. While 
it is not uncommon in the media and elsewhere to portray the rise of FinTech as an 
existential threat to banks and others, in truth many in the industry welcome these 
developments as a catalyst of innovation. FinTech brings added competition, but also 
the potential to provide tools and methods to help banks deal with the cost and regula-
tory and market pressures they have been facing in the postcrisis world.

In 2015, after more than 15 months of research, the World Economic Forum 
(WEF) published a major survey of FinTech disruption under the title of “The 
Future of Financial Services.”3 The report was developed in collaboration with a 
number of major industry players—including UBS, the organization for which I 
work—and over 100 innovative new entrants and subject market experts.

The result is the first consolidated taxonomy for disruptive innovation in the 
industry, as well as probably the most comprehensive road map of the current and 
potential impact of FinTech on financial services published to date. As someone 
who was personally involved in the process, I can attest to the fact that the results 
are rather eye-opening (Fig. 19.2).

2 See among others “The Fintech 2.0 Paper: rebooting financial services,” Santander, InnoVentures, 
Oliver Wyman, Anthemis group, 2015.
3 The Future of Financial Services. How disruptive innovations are reshaping the way financial 
services are structured, provisioned and consumed. Final Report, June 2015. www.weforum.org.
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Take payments, for example, one of the most fundamental services that the 
industry offers. Technology firms have been moving into the payment space, offer-
ing consumers more varied and easier ways of making purchases than incumbents. 
While Apple Pay and Google Wallet are among the most well known, they are 
hardly the only technology companies to insert themselves between banks and the 
end customer in this way. This is driving the move to a cashless world, with 
interesting ramifications.

On the one hand, it is making the payment process transparent and automatic for 
consumers, potentially disrupting other payment channels, in particular credit cards. 
On the other, as more payments are carried out via mobile devices and the like, there 
are more opportunities to capture customer data of the kind that can be very interest-
ing for merchants and others, including credit institutions. This is driving interest in 
these systems from the vendor side.

FinTech is also very active in the area of cross-border payments. Today it can still 
take hours and even days to send money between financial institutions in different 
countries through the standard infrastructure. FinTech has already spawned at least 
two alternatives that do the job better. On the one hand there are decentralized sys-

Fig. 19.2 FinTech areas of disruption for financial services. Source: WEF
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tems using cryptographic protocols to transfer money, often via cryptocurrencies 
like bitcoin. These generally rely on distributed, trusted ledgers that allow for safe, 
secure, fast, and inexpensive transfer of value directly between parties, bypassing 
the middleman. (We examine the distributed ledger in more detail below.) There are 
also mobile money schemes, like MPESA, that rely on a trusted central party but 
leverage mobile communications to, among other things, reach the unbanked in 
developing countries. Both approaches are creating competitive pressure on 
incumbent infrastructure.

Deposits and lending are another fundamental service provided by the financial 
industry that is now facing competition from FinTech. Good examples are the peer- 
to- peer lending platforms like Funding Circle or Lending Club, which aim to match 
savers and borrowers directly. They are not only bypassing banks, but also imple-
menting completely new business models, for example using social media and other 
nontraditional sources to help assess credit risk and handle adjudication. With lean, 
automated processes, such platforms open up lending to a broader customer base. 
This creates new competition for the traditional savings and loan industry.

A similar thing is happening in the capital markets, with alternative platforms that 
allow organizations to raise capital through direct investment or by easily issuing 
equity or debt. Unlike in the lending space, these platforms are not likely at the 
moment to compete directly with incumbents when it comes to large issuers. The new 
platforms are however opening up capital markets to smaller, more risky entities, like 
start-ups, in novel ways. They are also employing innovative approaches. Seedrs, for 
instance, matches individual investors with seed-stage ventures. By only issuing 
equity if a certain threshold of interest is met, it employs a “wisdom-of-the- crowd” 
risk assessment strategy indicative of the social-based techniques made possible by 
both new technologies and mindsets.

Banks have traditionally provided a number of sophisticated, value-added ser-
vices to help clients manage investments—everything from gathering, consolidat-
ing, and analyzing market data to developing and executing trading strategies to 
monitoring performance and risk. Today, a host of FinTech providers are looking to 
provide outsourcing services for different parts of this value chain. By leveraging 
cutting-edge technologies, they can often carry out these functions in ways that are 
better and cheaper than what incumbents can offer.

This has interesting implications. On the one hand it gives incumbents access to 
better and faster tools to help advise clients. On the other, it is in effect putting all the 
pieces in place to build an automated robo-advisor, cutting banks out of the invest-
ment management process altogether. Platforms like FutureAdvisor, for instance, are 
able to automatically implement an investor’s asset allocation, taking into account his 
or her risk appetite, and automatically rebalancing as the market changes. Ayasdi uses 
big data to develop and test market hypotheses and develop trading strategies. Kensho 
automates the modeling of investment scenarios, and can provide real-time projec-
tion of performance based on different assumptions. These and other developments 
could potentially alter the role of the client advisor, shifting the emphasis towards 
relationship management, while leaving the machine to provide the advice.
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FinTech is also invading the trading floor. This may not seem new: algorithmic 
trading dates back to the 1970s, and high-frequency trading to the 1990s. But these 
past innovations were generally about being faster. The new generation of machines 
is all about being smarter. Computer-based algorithms can now read the news, for 
instance, and pass on information about market-relevant “real-life” events to traders 
instantaneously. They can monitor and analyze social media to pick up on trends 
traditional media might miss. They can leverage big data to pluck useful insights out 
of vast pools of information, allowing traders to profit from a much broader picture 
of what is happening in the world.

With these tools in hand, human traders will certainly become more well 
informed. They may also become redundant, as advances in artificial intelligence 
and machine learning mean that trading algorithms can now learn from their experi-
ences, and even their mistakes. In the future, the robo-advisor may be implementing 
its sophisticated investment strategies with the help of the robo-trader, all without 
human intervention and at a cheaper cost to clients.

While these are some of the areas of disruption most relevant to financial markets, 
they are by no means the only ones. As the WEF report makes clear, whatever the 
future of finance will be, it will certainly not be the same as finance’s present.

19.4  Meet the Blockchain

Of the FinTech developments mentioned above, there is one in particular, the 
blockchain, which we believe deserves special attention. This is because we 
believe that the blockchain has potential to cause massive disruption, both in the 
limited context of how securities markets function and in a far-broader societal 
context.

The blockchain was invented in order to create bitcoin, the first viable, mass 
market peer-to-peer digital currency. The concept behind bitcoin was proposed in a 
succinct, nine-page paper published in 2008 by a person named Satoshi Nakamoto. 
(Nakamoto has remained anonymous to this day, prompting many to conclude that 
this is a pseudonym for a person or persons unknown.)

The goal of the project was to create a “peer-to-peer version of electronic cash 
[which] would allow online payments to be sent directly from one party to another 
without going through a financial institution.”4 From the outset, therefore, it was 
designed to bypass traditional financial service infrastructure (Fig. 19.3).

Bitcoin was not the first digital currency ever proposed, but it was the first to take 
off. Despite a number of ups and downs, it remains the most widely used digital 
currency today. As of this writing, some 14.5 million bitcoins are in circulation at a 
market capitalization of close to 20 billion US dollars.5

4 See bitcoin.org/bitcoin.pdf.
5 Source: Deep Shift. Technology Tipping Points and Societal Impact. WEF Global Agenda 
Council on the Future of Software and Society, Survey Report, September 2015.
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For various reasons, including early adoption by criminal elements (drawn by 
bitcoin’s ability to transfer funds anonymously and out of the reach of governments) 
and some well-publicized thefts, bitcoin has garnered a great deal of notoriety in its 
short life. This has tended to mask, at least in the public mind, what for many is 
bitcoin’s most interesting attribute. This is not the currency itself, but rather the 
blockchain technology upon which it is based.

Irrespective of how it used, the blockchain has proven very successful as a 
peer- to- peer platform for transferring value (and much else) without intermediar-
ies. That has serious ramifications, not least for those organizations whose business 
models are predicated on acting as such intermediaries.

The key problem the blockchain solves is not how to build a robust system for 
transferring value that does not make use of a third party. It is how to build one that 
can be used by people who do not know each other, and therefore, by definition, 
cannot trust each other. The answer it proposes is simple and elegant: remove the 
need for trust.

The blockchain does this by ingeniously emulating the basic functions of a 
trusted intermediary in an automated, self-verifying way. These functions include 
verifying the identities of the parties to a transaction, addressing and delivering 
transactions, creating a correct and immutable record of the transactions (a ledger), 

Fig. 19.3 As opposed to 
traditional models, which 
rely on a clearing agency, 
the blockchain uses a 
distributed, peer-to-peer 
network to transfer value. 
Source: UBS
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and, most importantly, ensuring that cheating, through fraudulent transactions or 
double spending, is not possible.

While the concept is simple, its implementation is rather complex. It is perhaps 
best explained by looking at how a blockchain-based digital currency platform 
typically works (Fig. 19.4).

19.5  The Typical Blockchain Process

To begin, an interested party joins the platform and downloads an app. The app 
creates a digital signature uniquely identifying that party. The person then pur-
chases or otherwise acquires the digital currency, perhaps by selling a product or 
service, which is credited to his or her account. (In reality there are no accounts in 
digital currencies, just entries in the ledger assigned to a particular identity, but the 
effect is the same.) When time comes to make a payment, the person creates a 
transaction in the app using the digital signature of the counterparty, which is also 
the counterparty’s address.

This is where things begin to diverge from the approach taken by traditional 
systems. Instead of sending the payment instructions to a central transaction agent, 
the app simply broadcasts the transaction to the rest of the currency’s peer-to-peer 
network (which anyone with the requisite technical know-how can join).

Using cryptographic techniques, all the miners on the network who receive the 
transaction then verify its authenticity. That is their first task. Their second task is to 

Fig. 19.4 A typical blockchain workflow. Source: UBS
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add the transaction to the ledger. To do this, each individual miner adds the transac-
tions it has verified to a pool it keeps locally. Once a miner has a set of 500 verified 
transactions ready to add—referred to as a block—it broadcasts this block to the 
network, much as an individual would broadcast a transaction. The block is then 
received by all the other miners.

The next step is to add the verified block to the existing ledger, which is nothing 
other than a long chain of verified blocks going back to the first transaction—hence 
the name blockchain. Since the blocks in the chain are connected to each other using 
cryptographic hashes, the chain is extremely robust. No matter how long it is, if 
someone tries to alter even one character in it, its cryptographic properties will 
change and the fraud can be easily discovered.

The problem is that, since the blockchain does not reside on a single repository 
but instead is comprised of all the copies of the genuine chain in existence every-
where, it is imperative that there is agreement on what the correct chain is. That 
means agreement on the order in which blocks get added.

To achieve this, miners “vote” for which of the currently unassigned blocks 
gets added to the chain next. This voting process involves a complex and, impor-
tantly, computationally expensive “proof-of-work” process. Because this process 
costs CPU time and hence electricity, it effectively means that people have to pay 
to vote.

This is a fail-safe designed to make it prohibitively expensive and very risky for 
anyone to try and take over the system through multiple voting. Honest miners, on 
the other hand, are compensated for their efforts by being rewarded with new bit-
coin for being the fastest to successfully process a block onto the chain, which 
provides the incentive to participate in the system.

Once a block has been added to the chain, all the other miners update their 
system with this new, verified version of the ledger. Because the “pay-to-vote” 
system, as well as other technological hurdles, makes cheating extremely diffi-
cult if not impossible, the end effect is the creation of a distributed record of 
transactions which cannot be tampered with, which updates itself without the 
aid of a third party, and which can be trusted even though none of the parties 
know each other.

Blockchains become even more interesting when, as is the case with more mod-
ern versions of the protocol, you can add instructions to the transaction along with 
value. This ability to specify conditions, for example “only pay A if B is received by 
C,” allows for the creation of self-verifying “smart contracts.” While the example 
above is rather simple, there are platforms being developed to allow for extremely 
complex business logic to be added to the chain. As these instruction sets, once they 
are in the chain, cannot be tampered with, they are guaranteed to carry out their 
instructions to the letter.

It follows then that, if you can find a way to connect real-world objects with 
entries in such contracts and ledgers, the blockchain becomes a robust means of 
automatically and cheaply transferring ownership of assets of almost any kind. This 
suggests a number of powerful new possibilities.
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19.6  The Implications of the Blockchain

We believe that blockchain technology could be the biggest disruption in computing 
and finance since the Internet (Fig. 19.5). A public, open-source ledger increases 
transparency into transactions while providing mechanisms, for instance digital 
pseudo- identities, which can protect individual privacy. As many people have rec-
ognized, distributed ledgers and smart contracts can be adapted to authenticate and 
securely record a wide range of real-world financial transactions. They can also 
lower barriers to entry for new players, and will almost certainly drive industry 
innovation, to the benefit of clients.

What is by no means clear at the moment is exactly when and in what way this 
technology will be adopted. As in the early days of the Internet, much is in flux. 
However, the community is already considering an incredibly wide variety of use 
cases, both within the financial industry and without.

Among the more general uses, the blockchain could conceivably be employed to 
ensure secure digital identities, protecting consumer privacy and helping fight fraud. 
It can provide irrevocable proof of the ownership of assets, whether digital or, as 
ways are found to connect items in the ledger to real-world assets, physical things. 
This could help combat counterfeiting and copyright infringement.

Governments could profit from secure, network-based record keeping to expe-
dite such processes as transferring title in a real estate transaction or carrying out 
secure online voting. Because the transaction ledger is fixed, the blockchain could 
make it much easier for governments and others to collect transaction-related infor-

Fig. 19.5 While the blockchain is likely to disrupt financial services in several areas, its potential 
uses are much broader. Source: blog.ventureradar.com, letstalkpayments.com, CTO Research 
Services, UBS
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mation. This could give regulators a real-time view of what is happening in markets, 
allowing them to implement real-time systemic risk management procedures. 
Economists could find themselves suddenly working with much more detailed, 
much more accurate economic data.

The blockchain will also be a great enabler of the Internet of things, providing 
a secure, trustworthy, auditable way for connected objects to communicate with 
each other autonomously. For businesses, it has the potential to greatly simplify 
processes, which will make for more efficiencies and more opportunities for low-
cost automation.

This certainly applies to financial markets, where the blockchain has the poten-
tial to dramatically simplify processes associated with a wide range of transactions, 
such as clearing securities or transmitting international payments.

If we look at equity markets, for instance, we can see that in the primary market 
a blockchain-based system could automate equity issuance, creating securities with 
their own immutable digital identities. It can be used to automatically register own-
ership of a security, and could easily handle life cycle events, like dividend pay-
ments, stock splits, buybacks, or mergers. It can be used to record corporate actions, 
and to easily, and automatically, carry out and record transfer of ownership.

Things become even more interesting when we look at secondary markets. While 
in its current form the blockchain is still too slow to be used directly for trading 
equities, with its ability to provide direct and irrevocable records of transactions, it 
has the potential to radically simplify and speed up clearing and settlement pro-
cesses. A securities market in which the current T+2 days’ settlement regime 
becomes T+2 seconds is a very different market indeed.

By potentially eliminating many if not all manual processes associated with clearing 
and settlement, the blockchain will drive significant operational efficiencies. Since the 
ledger is decentralized and distributed all over the network, it is basically fail-safe, as a 
verified backup is always at hand. That means it can reduce operational risk. Among 
other things, this could simplify and reduce the cost of business continuity planning.

Direct, for all intents and purposes, instantly cleared transactions dramatically 
reduce settlement and counterparty risk as well. That might allow banks to take risk 
off their balance sheets, which could in turn lower capital requirements. Blockchain 
could significantly improve capital efficiency for other market players as well, as 
quick and efficient settlement, and the elimination of payment windows and cutoff 
times, means that invested capital is more quickly available for other uses. There 
will also be less need for posting (expensive) collateral.

Blockchain technologies can lower the cost of accessing the market, making it 
easier for smaller participants to deal directly. It also significantly lowers the cost of 
entry for newcomers looking to provide services to market participants.

The open nature of the distributed ledger can theoretically vastly simplify and 
improve compliance procedures as well. With digital identities, it will be easier to 
perform know-your-customer and anti-money laundering checks. If regulators have 
access to the chain, companies will be able to design regulation-aware processes, 
significantly reducing compliance costs and removing uncertainty.
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Business administration could potentially be vastly simplified too, for example 
through the automatic payment of VAT. Areas like trade finance, which still rely on 
predominantly manual processes, could quickly become much more efficient. A 
smart contract could for instance easily execute a payment the moment a container, 
outfitted with an electronic sender, reaches port and is successfully opened by the 
recipient.

It is important to stress that, at the moment, these are all only possibilities. There 
are still a number of hurdles to be cleared before the technology gains wide 
adoption.

Blockchain proper has issues of speed which need to be overcome. There are also 
questions around scalability: a distributed ledger recording every transaction in a 
securities market would get very big very quickly, potentially overwhelming sys-
tems. There are external issues as well. The protocols around creating digital IDs 
and linking blockchain tokens to real-world assets will have to be worked out, and 
agreement on asset class workflows will be needed in this radically new environ-
ment. Similarly, the legal community and regulators will need to be highly engaged 
in the process, as we create a new fabric within regulated markets.

We believe that the key prerequisites for blockchain to reach the tipping point 
will be sufficient volume in platforms, robust security, and above all general trust in 
the system. We also strongly believe that this can be achieved only through coopera-
tion between the industry, technology companies, and regulators. When all the 
stakeholders are on the same page, we think that the technology stands a very good 
chance of taking off and delivering on much if not all of its promise.

19.7  UBS and the Blockchain

For this reason, the industry is currently taking blockchain very seriously. UBS 
provides a case in point, and I think can serve as an informative example of how 
industry incumbents are evaluating and embracing the innovations that the 
blockchain potentially represents (Fig. 19.6).

Under a special program we began in 2015, dubbed “Crypto 2.0 Pathfinder,” 
we have been both experimenting with the blockchain for our own uses and 
actively contributing to the development of open standards. Like many of our 
peers, we believe strongly that in this new world, collaboration with the commu-
nity, as opposed to developing proprietary systems, will be crucial for success. 
For this reason, instead of carrying out these experiments in-house, we have been 
doing so at the famous Level39 incubator in London, which we joined in 2015 
(the first global bank to do so). This gives us the ability among other things to 
interact directly with the community at large, share our insights, and profit from 
the insights of others.

Two early experiments which we carried out in our lab are indicative of how 
blockchain can be employed in real-world conditions.
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In one experiment, we created a “smart bond” to validate the feasibility of 
the overall blockchain approach as well as our initial smart contracts hypothe-
sis. To do this, we built an application on the Ethereum platform that can recre-
ate a bond’s issuance, interest calculation, coupon payments, and maturation 
processes. In our model, the issuer and the buyer do not need the support of 
pre- and post-trade intermediaries. The blockchain and smart bond contract 
handle the flow of information and money automatically and almost 
instantaneously.

Achieving this required the creation of our own virtual coin, which we called the 
BondCoin. Although dubbed a “coin,” it is not actually a currency but a token, 
intended to be linked to real-world currencies and connected to a central bank 
account. Spending is therefore equivalent to spending real money.

We found that this experiment confirmed many of the use cases already men-
tioned. For our clients, such a platform would clearly mean a more convenient 
way to issue bonds, with lower administrative cost and increased speed. For the 
regulator, the platform would allow real-time visibility into securities positions 
and therefore a more precise view of systemic risk. In addition the regulator 
would be able to sign the business logic of a smart contract in advance, guaran-
teeing that the product would meet suitability requirements. For ourselves we 
found that a smart bond would mean reduced risk from real-time clearing and 
settlement as well as reduced clearing and settlement cost. If the regulator were 
to join the network the platform could also easily automate our regulatory 
reporting.
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Fig. 19.6 Clients, banks, and the state could all benefit from blockchain technology. Source: UBS
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In a further development of the BondCoin, we conducted an experiment with a 
“utility settlement coin.” Here the idea was to link the token to a real fiat currency 
on blockchain and use it to settle transactions carried out on financial platforms 
based on the technology. This promised a number of benefits similar to those seen 
in the smart bond experiment, but applicable to multiple asset classes. In a typical 
scenario, UBS might have its own blockchain-based platform to issue bonds, and 
another bank might have a blockchain-based stock trading platform, but both would 
use the same utility coin for settlement. This helps bridge the gap between asset 
classes and between the ledger and the real world.

19.8  Conclusion: Collaboration Is Key

Amid all this technological change, it can be easy to lose sight of the significant 
cultural transformations that are taking place in our industry as well. Along with 
new capabilities, FinTech is also bringing a new mentality to the industry. Banks 
and other industry participants are beginning to adopt the kind of new economy, 
collaborative mindset that has long characterized technology start-ups. They are 
also beginning to see great opportunities in working together, leading to more open, 
transparent, and decentralized approaches. This is transformative.

To cite one example, in September 2015 UBS joined a group of the world’s lead-
ing banks, including Barclays, Commonwealth Bank of Australia, Credit Suisse, 
Goldman Sachs, JP Morgan, State Street, and RBS, in a partnership with R3, a 
financial innovation company based in New York, London, and San Francisco. A 
large number of other institutions have subsequently joined as well.

The intention behind this collaborative partnership is to design and deliver 
advanced distributed/shared ledger technologies to global financial markets. The 
idea is to develop commercial applications, but also to establish consistent standards 
and protocols for this emerging technology across the financial industry in order to 
facilitate broader adoption and gain a network effect.

To conclude: FinTech in general, and blockchain in particular, is still in its early 
days. However, the potential is certainly there to create an exciting, new, and radi-
cally more efficient and robust financial system. Technology is one part of the 
puzzle. Collaboration and openness are another. Together, they are creating the 
conditions for a major step forward for the financial system as a whole, and for all 
those who benefit from its products and services.
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Chapter 20
Equity Capital Market Expectations 
of Corporate Issuers: The Fresenius 
Perspective

Ulf Schneider

20.1  Introduction

Fresenius is a global healthcare company with more than €20 billion in annual sales 
and more than 200,000 employees worldwide. During this past decade, our sales 
have increased almost threefold from €7.1 billion to €20.3 billion. Our market cap 
has increased from €2.4 billion to €20.1 billion in the same period. Our Deutsche 
Börse/Frankfurt Stock Exchange listing and XETRA trading experience are key 
components of Fresenius’ growth story. Healthcare markets around the world are 
consolidating fast and while the industry particularly lends itself to debt financing, 
access to equity capital is a necessity to manage our overall financial risk. Over the 
last 10 years alone, we went through three capital increases from approved capital 
to finance growth projects.

20.2  The Importance of Efficient Equity Markets

A consolidated, liquid, and transparent equity capital market is not only beneficial in 
providing a reliable source of equity funding. Equity capital is also helpful as an 
acquisition currency and we have taken advantage of this as part of our growth story. 
Equity also serves as an important yardstick in the design of long-term incentive plans 
for our senior executives to align their interests with those of shareholders. A transpar-
ent equity market is important in this case as well—as in the cases of issuing equity 
or paying with equity as acquisition currency there needs to be faith in a fair and 
transparent price-building mechanism. Pricing ambiguity diminishes the use of equity 
for these purposes. Liquidity is a key requirement for winning large institutional 
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investors as shareholders. These funds take sizeable positions in individual stocks. At 
the same time they want to be able to build and exit positions quickly without moving 
the market. Fragmentation of liquidity across platforms cannot be in the interest of 
listed companies, as it is not in the interest of their shareholders.

20.3  Towards a Global Shareholder Base

Over the past decade, the nature of equity investing in our company has continued 
to change. Gone are the days of trading being dominated by local long-only inves-
tors. German shareholders today represent less than 20 % of our free float. Our 
international investor base over the years has been steadily increasing. While the 
1990s and 2000s saw primarily a larger number of investors from the UK and the 
USA, we are now seeing global ownership in our stock on the rise. This applies in 
particular to the large capital pools that went hand in hand and with the rise in the 
Far Eastern economies. As our company has grown and developed a global footprint, 
we also noted that interest in investing in our equity has grown with our presence in 
international healthcare markets. Market observers saw our success and found their 
way to invest in us through our XETRA listing.

20.4  The Trend Towards Professional Investing

Institutional investors today already represent 61 % of our shareholders. Daily 
trading volumes on XETRA in percent of the number of our shares have almost 
doubled over the past decade. The number of participants in our investor calls 
around the globe has quadrupled. The importance of derivatives for our share 
price development has increased significantly, in particular following our 
DAX30 inclusion in 2009. Today, there are more than 2500 certificates and 
about 3500 tradable options based on our company’s stock. With them comes an 
improvement in liquidity, which facilitates getting into and out of our stock, 
thus providing market access.

20.5  The Relevance of Stock Indices

There has been a consolidation movement over the past decades when it comes to 
relevant share price indices. Industry-related indices are less important, whereas 
more focus is put on our DAX membership. This applies not only to derivative 
activity but also to benchmarking our performance. In particular, our joining the 
DAX in 2009 has left its mark. We have experienced more market capacity when 
issuing equity, more liquidity, more derivative trading activity, and even a reputation 
effect that transcended into the debt market and helped us finance our growth.
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20.6  Efficient Markets as Public Goods

When it comes to the future of equity markets, corporate issuers are only indirectly 
involved. Short-term, they are passengers, not drivers. Nonetheless, corporate equity 
issuers have clear preferences and given a choice they will gravitate to markets that 
best meet their needs. Clearly, a fair and transparent price-building mechanism is at 
the top of their wish list. Information technology has revolutionized trading. Time 
delays and privileged access to information have been vastly reduced—notwithstand-
ing the recent attention that high-frequency traders are getting. Fair and transparent 
price building has “public good” characteristics. While the fragmentation of trading 
and increased trading through so-called dark pools may offer marginal benefits to 
individual market participants, stock market regulators, corporate issuers, and the 
broader investing public should be careful not to risk losing the benefits of this public 
good. A case in point is to compare price building and trading in equity markets 
around the globe to the international trading in corporate debt. The latter has increased 
tremendously over the past few decades but is highly fragmented and nowhere near 
the transparency and trust in price-building mechanisms that the equity markets enjoy.

20.7  Building Trust in Capital Markets

In a day and age when the Basel III requirements could potentially restrict future 
corporate lending through banks, capital markets gain in relative importance as a 
source of corporate finance. A solid stock market presence with consolidated trad-
ing activity, transparent trading, and price building, combined with meaningful 
regulatory oversight, are the cornerstones of long-term capital market access. With 
the rise of securitized and traded debt, equity market success will be one contribut-
ing factor to debt market success and vice versa. As markets converge and informa-
tion technology improves, debt and equity are getting more and more connected. 
Innovative stock market organizers with cutting-edge information technology and 
transparency, liquidity, and appropriate counterparty presence can help to make 
capital markets more resilient and reliable. As the various price-fixing scandals in 
other markets, such as Libor and foreign exchange rates, have shown, any loss in 
trust leads to downsides for all parties concerned.

20.8  Conclusion

Pooling capital flows, regulating them prudently, and making them transparent 
provide the public good mentioned earlier, i.e., a generally recognized, reliable, and 
trusted price that represents market participants’ true view of value and is not subject 
to manipulation and partial optimization. This is the best service that regulators, 
exchange operators, and academic research around the globe can provide to us as 
corporate issuers to support our success in the long term.
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Chapter 21
The Investment Process

Asoka Wöhrmann

21.1  The Investment Process

While being at the core of every asset manager’s business, the investment process 
is a discipline that is still subject to continuous efforts for professionalisation and 
standardisation. The reasons are manifold. First, clients are becoming more 
demanding and the evaluation of the investment process is an integral part in their 
choice of the investment manager. Furthermore, in Germany an increasing number 
of institutional clients rely on consultants in their choice of an asset manager, a 
development pioneered in the Anglo-Saxon investment business. These consultants 
also put the quality of the investment process at the top of their priority lists, when 
it comes to evaluating asset managers. And finally, asset managers themselves rec-
ognise the benefits of a rigorous investment process for their business.

When at Deutsche Bank in 2012 various previously independent investment 
management entities were put together under the Deutsche Asset & Wealth 
Management brand, it gave the company the opportunity to align its existing 
investment process to the new structure. Establishing a unified active investment 
process supports one of Deutsche AWM’s prime objectives: to deliver consistently 
strong performance to clients worldwide. It assures investors and their advisors 
that portfolio management is conducted in a consistent, controlled and transparent 
way across strategies.

There is a major challenge when establishing such a unified investment 
process for a company like Deutsche AWM. Especially in its equity business, 
Deutsche AWM follows a bottom-up approach, embedded in a holistic strategic 
house view. Investment decisions rely to a great extent on the know-how and 
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quality of the investment professionals. The investment process therefore has to 
balance the  necessary leeway every portfolio manager needs to generate alpha 
with the aim to provide a framework that ensures consistency, control and 
transparency.

The four main pillars of Deutsche AWM’s investment process are research and 
the CIO View, the portfolio construction, portfolio management and quality 
management. Each of the first three pillars is supposed to contribute to alpha 
generation.

 1. Research and CIO View

 (a) Deutsche AWM’s global research platform generates investable recommen-
dations based on fundamental analysis. These recommendations are rigor-
ously challenged and combined to generate a coherent global market view, 
the CIO View.

 (b) Research is undertaken by research analysts, often a dual function of 
portfolio managers.

 (c) The CIO View generation is driven by the CIO, supported by the CIO Group 
which comprises investment, research and asset class heads and is based on 
the expertise of our investment professionals.

 (d) Top-down-driven strategies can be expected to be in line with the CIO View.

 2. Portfolio Construction

 (a) Portfolio construction is performed for each core strategy. Portfolio con-
struction teams (PCT) include lead portfolio managers, who are held 
accountable for all investment decisions in lead portfolio.

 (b) The expertise and idea pool of the PCTs—which are designed to foster 
knowledge sharing and encourage a culture of open debate and challenge—
contribute to superior investment decisions.

 (c) Portfolio objectives and guidelines are aligned with clients or distribution 
partners. The clear definition of product objectives and constraints creates 
accountability and focus. The relevant PCT knows about needs to be 
achieved, and clients know what to expect. The construction outcome can be 
measured and evaluated against the objectives.

 3. Portfolio Management

 (a) Portfolio management is carried out by individually responsible and 
accountable portfolio managers. They take into account specific needs and 
objectives for each individual portfolio and bear the ultimate investment 
decision. Trade execution is done by dedicated specialists for the relevant 
market segments.

 4. Quality Management

 (a) The quality management function is responsible for the continuous evalua-
tion of performance, risk and skill or—more generally—strengths and 
deficiencies across the process and within process components.
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 (b) Quality management is a holistic approach aimed at measuring, evaluating 
and improving process quality in order to achieve consistent, repeatable 
results. A dedicated team ensures that evaluations are undertaken objectively 
and “at arm’s length” from investment teams.

 (c) Investment process management is part of quality management and exam-
ines whether the established process works as desired and whether the inter-
faces between the process components operate effectively. For example, 
IPM analyzes how and to what extent research and the CIO View are used in 
portfolio construction as well as the quality of recommendations from 
research and the CIO View.

In other words, the aim of the systematic, transparent investment process is to 
align the alpha-generating functions of the CIO View/research, portfolio construc-
tion and portfolio management.

The organisational structure does not necessarily reflect these various functions 
(e.g. investment professionals may perform both a research analyst and portfolio 
manager role).

An important characteristic of the investment process is its non-hierarchical 
approach. While the CIO View establishes a macro-framework the ultimate invest-
ment decision lies with the responsible portfolio manager.

The investment process is a dynamic, two-way communication process with an 
inherent feedback loop between the bottom-up and the top-down approaches.

21.2  Investment Decision

Deutsche AWM’s investment approach is research driven and bottom-up oriented. 
Theme identification and, for the equity business, stock picking are the central pil-
lars, as it is believed that inefficient capital markets offer opportunities for active 
managers to outperform.

The global research platform generates independent investment ideas through 
fundamental analysis and leveraging insights across asset classes. Proprietary fun-
damental research is the foundation for Deutsche AWM’s investment decisions and 
underpins the entire investment process. Often portfolio managers hold dual roles 
and also serve as research analyst, generally as members of a global team for a cer-
tain sector (equity) or an asset class (fixed income). Worldwide, there are 150+ 
fixed-income and 100+ equity investment professionals.

The research platform comprises two major components:

 (1) Macroeconomics:
The economists provide a thorough analysis of the world economy and the 

main economic regions. Through the macroeconomic research, major trends are 
identified and their impact on various components such as GDP growth, 
inflation and trade flows is analyzed.

 (2) Fundamental analysis and value assessment:
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Research analysts provide research and recommendations on equity (regions, 
sectors, size [small/mid caps] and single companies) and fixed-income markets 
(issuer, rates, currencies, duration, etc.). Investment rationales and drivers are 
discussed and a proposal for short-term (3-month horizon) and long-term 
(1-year horizon) investment assessments of the underlying market and security 
prices are produced.

As a signatory to the United Nations Principles for Responsible Investments (UN 
PRI), ESG is considered in the fundamental analysis.

These two components are the main inputs for the CIO View (strategic and tacti-
cal). The CIO View offers a directional world view that enables investment orienta-
tion internally and externally. The CIO View also has two components:

 (1) The strategic CIO View provides a long-term outlook and orientation.
 (2) The tactical CIO View represents a short-term assessment and positioning. It 

establishes a generic, investable framework of unconstrained recommenda-
tions. The tactical CIO View includes:

 (a) The global CIO recommendations (GCR) which are a subset of the overall 
global market view

 (b) A relative value asset allocation which provides relative value orientation 
between sectors and regions

 (c) Tactical vies are expressed in relative terms using a five-point scale from 
−2 to +2 (including 0) which is believed to allow for sufficient differentia-
tion to convey the expected degree of direction and conviction. The short- 
term recommendation rating is accompanied by quantitative entry, target 
and review levels as well as a qualitative rationale.

Team discussions, knowledge sharing and challenging of investment theses 
are integral parts of the investment process, which is believed to foster good 
decision- making and lead to a more consistent approach across client portfolios 
within the same strategy. At the same time, the portfolio manager has the final 
decision on portfolio positioning and is responsible for portfolio performance 
(Figs. 21.1 and 21.2).

Portfolio 
Management

Strategy-
related

Portfolio 
Construction

Quality Management

CIO View

Lead
Portfolio

Macro & market 
framework

Alpha 
recommendations

Portfolio

Research

Fig. 21.1 Pillars of Deutsche AWM’s investment process
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In general, portfolio managers are encouraged to take positions that lead to out-
performance through personal objective settings and through the incentive 
 compensation structures. The goal is to create an environment where portfolio man-
agers have the necessary support and environment to employ their skills to achieve 
or exceed clients’ risk/return objectives. The degree to which investment profes-
sionals achieve these objectives is being measured and they are rewarded 
accordingly.

The investment preferences of a portfolio construction team in a bottom-up- 
driven investment strategy, such as equities or high-yield fixed income, may 
deviate from the CIO View. If so, the differences are discussed and challenged in 
the PCT, which may lead to either the confirmation of a distinct bottom-up-
derived positioning or an adjustment based on the appreciation of the drivers 
underlying the CIO View.

On a single portfolio level it is the portfolio manager who is responsible for port-
folio implementation and ongoing management. Portfolio managers use the lead 
portfolios as orientation to manage the portfolios within a core strategy, thus 
ensuring that our best ideas benefit all clients.

Fig. 21.2 Components of the CIO View

21 The Investment Process



496

PCTs and portfolio management teams exercise a stringent buy and sell discipline. 
Consequently, changes in the market environment or investment teams’  convictions 
are rapidly reflected in portfolios. Examples of triggers that could cause a shift in 
portfolio composition are given in Fig. 21.3.

21.2.1  Asset Liability Management

As the majority of the funds from institutional investors that Deutsche AWM 
manages ultimately have to serve pension commitments, liability-driven invest-
ing (LDI) plays an important role within the company. This is because the long-
term horizon of pension commitments coupled with the necessity to have specific 
amounts of liquidity available at specific times makes it mandatory to put the 
liability structure at the centre of the investment strategy.

What is LDI all about? LDI shifts the investor’s mindset away from a pure 
return orientation. Instead, liabilities are used as a benchmark. The investment’s 
performance, as well as its risks, is always measured against the value and structure 
of the liabilities. Generally speaking, LDI tries to smoothen the asset performance 
in order not to deviate too much from the liabilities. In that respect the goal of an 
LDI solution provider will be to help pension scheme trustees to better understand 
and address the risks they face in meeting their fiduciary responsibilities. LDI is 
not only about matching future cash in- and outflows. It addresses a wide range of 
other risks that may affect a pension scheme: interest rate risks, inflation risks and 
credit spread risks (Fig. 21.4).

There are various misconceptions about LDI strategies. We name three of them 
and explain their shortcomings:

— Investment ideas identified
— Significant increase in conviction ideas
— Increase in risk allocation
— Significant upside due to increased target price 

Sell

Adjustments

— Fundamentals deterioration
— Violation of risk budget
— Identification of better opportunities
— Price target reached

— Intact investment thesis but change of degree in conviction
— Geopolitical topics might force risk and / or position changes 

Potential triggerDecision

Sell

Fig. 21.3 Triggers that might cause a shift in portfolio composition
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• LDI simply means duration extension. Duration gaps against liabilities are often 
identified as a major source of risk, and the reward for duration risk is often low. 
However, it is just one of the factors driving the risk analysis. The analyses and 
quantification of all risks will reveal various ways to optimise the relationship of 
assets against liabilities.

• LDI avoids risk taking and market opportunities. LDI serves to take the risks that 
have the highest expected payoff, reduces unrewarded risks and ensures that 
risks taken remain within the defined risk budget.

• LDI should only be implemented when the pension plan is close to full funding. The 
LDI strategy includes the framework how the fund’s strategy changes over time, 
taking the degree of funding and associated levels of risk taking into account. This 
supports the governance process and provides clear objectives for all stakeholders.

From a product point of view, managing third parties’ pension schemes requires 
four different building blocks, all of which Deutsche AWM can provide either on a 
stand-alone basis or as an integrated solution: the trust, in Germany the 
Kapitalverwaltungsgesellschaft (KVG), the investment strategy and the asset 
liability management study. Deutsche AWM employs an entire dedicated team for 
LDI solutions. The full value chain of services that the client can expect comprises 
the risk budgeting, actuarial expertise, LDI oversight and reporting and derivatives 
management.

The ALM study stands at the beginning of the whole process. It is a labour- 
intensive exercise for which the supplier has to be able to draw on various models, 

Fig. 21.4 Investment approach within the LDI strategy
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data and legal frameworks that can take up to a year. It involves a detailed analysis 
of the pension scheme’s asset and liability profile, return expectations, investment 
horizon, risk tolerance, variances and correlations as well as economic and legal 
restrictions. Based upon these findings client constraints can be established, the 
investment universe can be defined and a portfolio optimisation is conducted. 
Furthermore, various sensitivity analyses (in respect to inflation, interest rate for 
example) are carried out.

Elements of the ALM toolbox that Deutsche AWM provides to its customers are:

• Full capital market modelling (interest rates, spreads, inflation, credit migration 
and default)

• Implicit consideration of roll-down and mark-to-market changes of fixed income 
indices and liabilities

• Implementation of nearly any asset class (expected return/volatility) possible
• Implementation of market value-based management rules
• Flexible reporting of results (any market value-based risk figure could be 

generated)
• Tracking error, expected funded status, CVaR (95 %), VaR (95 %) and probabil-

ity of additional contributions.

Once the framework is established, the investment approach within the LDI strat-
egy involves three steps:

While fixed-income assets clearly still dominate LDI investment strategies, some 
of the pension schemes managed by Deutsche AWM have an equity ratio of up to 
40 %. Considering the current low or even negative yielding bond environment, the 
portfolio mix of pension schemes is expected to undergo further changes.

Another dynamic development within LDI touches the two major forms of 
pension schemes offered by companies. Defined benefit plans (DBP) used to be 
the typical way in which corporates rewarded their employees. With the full risk 
of capital market developments resting with the companies, it made LDI a neces-
sary risk-minimizing tool. While DBPs still dominate the pension world (and 
will continue to do so for some time, as even for closed funds the remaining time 
frame can cover a couple of decades), defined contribution plans are the domi-
nant option for new pension schemes. But while companies benefit from the low-
ered uncertainties by only having to set aside a certain amount of money every 
month, it puts the risk burden on the employees’ shoulders. In order to increase 
the predictability for the employees about their futures pension payments, LDI 
strategies are being used again.
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Chapter 22
Institutional Investors and Exchange 
Organizations

Asoka Wöhrmann

22.1  Introduction

To begin this chapter, it is best to first take a step back and have a brief look on the 
last few years:

Financial markets typically follow their very own momentum in changes 
they undergo. Nevertheless, especially the years since the financial crisis took 
off in 2007 have been coined by an even higher speed in significant and longer 
lasting overhauls.

Sufficient discussions have been conducted and countless experts have been 
requested to share their view on the turmoil that financial markets went through in 
the subsequent years, but the public discussion only scratched some other fairly 
important evolvements.

Now, from my view, that is the view of a globally oriented and acting asset man-
agement and thus investment company, these developments require a closer exami-
nation in order to properly prepare for the future in financial markets. In this 
chapter, I will try to assess the most important themes and provide an adequate 
overview and insight into the relation prevalent between institutional investors and 
exchanges or the development of different exchange organizational forms, respec-
tively. I will focus on trends and developments applying their impact on this rela-
tionship that have evolved after the crisis as well as those already predominant in 
the years leading up to 2007.

A. Wöhrmann (*) 
Deutsche Asset & Wealth Management Investment GmbH,  
Frankfurt am Main 60612, Germany
e-mail: asoka.woehrmann@db.com
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22.2  Structure Organization

The remainder of this chapter is organized as follows. In a first step I will briefly 
review institutional investors’ evolution as one of the key stakeholders acting 
through exchanges. In particular, I will focus on the ongoing growth of institutional 
investors, which is supported by households increasingly delegating the decision 
about their savings’ investment to professional investment managers. At the same 
time, being an asset manager, I will also address the concurrent asset management 
industry’s consolidation, which is reflected in an ever-increasing amount of assets 
under management coinciding with a steadily decreasing number of asset managers. 
Hereafter, I will try to lay out the motives driving institutional investors to conduct 
their trading through exchanges. While doing so, I will introduce you to various 
steps and participants being involved in a trading process focusing on the impor-
tance of liquidity, transparency, and their impact on determining transparent and fair 
market prices.

This section is followed by an overview of recent historical and concurrent 
developments revolving around exchanges and their different organizational forms. 
In particular, I will display some of the most crucial regulatory changes concerning 
equity markets and subsequently analyze their effects on markets’ microstructure. 
Both over the course of this section and thereafter I will introduce you to different 
sets of trading venues investors can choose from when considering execution of 
their trades.

Last but not least we will have a closer look at two new organizational forms, 
which have been growing at a notable speed over recent years.

22.3  Institutional Investors and Exchanges

Henceforth, when referring to the term “institutional investors,” I will follow Davis 
and Steil (2001) defining institutional investors as “specialized financial institutions 
that manage savings collectively on behalf of other investors based on specific 
objectives in terms of acceptable risk, return maximization and maturity of claims.”

The Bank of International Settlements [1] adopts this definition and includes 
insurance companies, pension funds, and investment companies being investment 
vehicles in their own right (e.g., mutual funds and hedge funds).

This group of investors has gained significant influence on markets’ develop-
ments over the recent years by growing at a considerable speed.

In its annual report 1998, the BIS recognized and clearly stated the importance 
of institutional investors and predicted their significant growth path: “Institutional 
investors are a permanent feature of the financial landscape, and their growth will 
continue at a similar, and perhaps faster pace. The factors that underpin their devel-
opment are far from transitory and in many cases have only just started having an 
impact. The behavioral characteristics of institutional investors, therefore, will be 
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an increasingly important determinant of domestic and international financial 
market conditions, and the implications for financial market stability warrant seri-
ous consideration.”2 Davis and Steil (2001, Executive Summary) share this convic-
tion and highlight the influence of households’ increased tendency to rather trust 
their savings to professional portfolio managers instead of becoming active on secu-
rity markets themselves or holding them as bank deposits. The authors describe this 
process as “institutionalization of savings.”3

According to them, institutionalization is linked to various supply and demand 
factors including the ability to take advantage from technological developments and 
increased competition. Both of them will be addressed later on.

The result, however, is present in the institutional investors’ growth in the past 
decades. Davis and Steil note that institutional investors at this time accounted for 
30 % of household sector assets and 30 % of financial intermediation. In line with 
these numbers, the BIS sees an ongoing and rapid catching up of institutional inves-
tors’ assets under management with those of the banking system and thereby a 
contribution to improved financial markets’ functioning and depth (BIS, 2007).

While in 2003 commercial banks in total had USD 49 trillion of assets under manage-
ment, institutional investors’ assets under management amounted to USD 47 trillion.

Furthermore, the report confirms Davis and Steil’s observation of an increasing 
share of households’ savings being channeled through institutional investors stating 
a rise of household sector holdings’ average of assets managed by these investors 
from 36 to 44 % between 1995 and 2005.

However, it is not the sheer size of institutional investors that matters for the 
examination of their relationship with exchanges. It is rather how this increased size 
might affect exchanges, e.g., with respect to trading volume, liquidity, and volatility.

The SEC4 for example finds that overhauls that occurred to the exchanges’ market 
structure, which I will discuss in greater detail later on, were largely driven by insti-
tutional investors’ trading and led to a huge increase in trading volumes. Referring 
to the average daily volume on the New York Stock Exchange (NYSE) they noticed 
a jump of 1600 % between 1990 and 2013. The SEC further concludes that investors 
are “dominant market players,” albeit pointing out the differing interaction with the 
market and subsequently differing impacts on markets among the members of the 
broad classification as institutional investors. However, the SEC points out that, in 
general, institutional investors “are known to improve price discovery, increase 
allocative efficiency and […] provide trading markets with liquidity.”

In line with this opinion, the BIS (2003) notes that “efficient markets […] require 
the existence of investors with enough capital and sufficiently long investment hori-
zons to arbitrage potential misalignments away so as to fully incorporate available 
information into prices.” Although this description generally fits with institutional 
investors, the BIS, while having a closer look at broader trends within the asset 
management industry, points out some developments and tendencies that might in 
fact harm market efficiency.

More narrow and tiered investment mandates such as the choice of market 
benchmarks in order to assess performance in combination with standard 
compensation structures might prevent investors to trade against each other, i.e., 
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from taking contrarian positions. This might trigger losses in their ability to 
eliminate mispricings and to reduce feedback trading or herding effects in the mar-
ket. On the contrary, as many benchmark indices are chosen from a set of estab-
lished indices, the BIS highlights an effective performance measurement against a 
peer universe, which in turn might rather spur feedback trading and shorten the 
investment horizon of institutional investors.

The BIS indicates in its paper that feedback effects might also root from institu-
tional investors’ herding behavior. Following Merli and Roger (2012), herding is 
broadly defined as an investor’s imitation of the actions of others, i.e., other inves-
tor’s investment decisions. Frey, Herbst, and Walter (2007), for example, show 
herding behavior on the basis of a data set of German mutual funds.

However, these are developments induced by institutional behavior on exchanges 
and lie beyond the scope of this chapter.

22.4  (Types of) Exchanges

Here I want to keep focusing on how the growth of institutional investors might 
have affected the equity market’s landscape and how exchanges organize.

In order to address these topics, first we have to understand institutional inves-
tors’ motivation to trade through exchanges. Naturally, even before, we have to 
clarify what the term “exchange” implies for us, investors, and regulators.

Henceforth, I will therefore apply the US Security and Exchange Committee’s 
definition considering an exchange being an organization, association, or group of 
persons that firstly brings together the orders for securities of multiple buyers and 
sellers and that uses established, nondiscretionary methods (whether by providing a 
trading facility or by setting rules) under which such orders interact with each other, 
and the buyers and sellers entering such orders agree to the terms of a trade.

To put it in simple words, exchanges are markets bringing together supply 
and demand for securities. Thereby, they mediate between capital providers and 
capital requesters.

By providing a common meeting place and time, i.e., by providing traders with 
the ability to locate each other, exchanges free both parties from initiating direct 
negotiations among each other. This on the other hand, due to the intensive research 
required to find the (best) matching counterparty, i.e., the search for liquidity, would 
be very much more expensive otherwise (Angel et al., 2012).

Exchanges therefore are markets, which are designed to minimize the cost related 
to search and find an adequate trading partner.

Following the CFA Institute (2012) most registered exchanges have adopted the 
structure of an electronic limit order book market being characterized by a multilat-
eral nature (multiple buyers and sellers can trade against each other within the 
 system), a nondiscriminatory access, and an alignment of their operation with non-
discretionary rules and procedures.
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Naes and Skjeltorp (2006) characterize the limit order book market as a market, 
where investors themselves provide liquidity and set prices. Following the authors a 
limit order can be defined as a buy or sell order for a specific volume and price 
determined by the buyer or seller, respectively. The investors themselves provide 
liquidity by placing limit orders or demand liquidity by placing market orders. The 
latter are orders to buy or sell at the current price in the limit order book, i.e., focus-
ing on execution timing rather than execution price. However, an important, typical 
feature of such limit order books is predominant in their price-time priority, which 
is thought to ensure a fair treatment of orders (CFA Institute, 2012).

Trades are established in case of “acceptable” matches between buy-side and 
sell-side orders (CFA Institute, 2012), i.e., trades generated by electronically match-
ing orders on the basis of predefined rules (Naes and Skjeltorp, 2006).

For this to happen, however, the spread “has to be crossed.” This jargon term 
implies nothing else than the acceptance that either the buy side or the sell side has 
to accept the higher or lower price, respectively, in order to achieve overlapping 
orders and a subsequent execution of the trade (CFA Institute, 2012).

The CFA Institute (2012) lays out that brokers only enable the execution of client 
orders in limit order book markets, but also indicates the inclusion of liquidity pro-
viders in order to complement the interaction of customer orders by many exchanges. 
This serves the facilitation of a continuous market’s operation.

Moreover, the authors note that exchanges are generally both pre-trade and post- 
trade transparent. This refers to the public availability of pricing and trading interest 
prior to execution on the one hand and public dissemination of the transaction 
details after the execution on the other hand. At most exchanges, pre-trade transpar-
ency is ensured by a public display of the top-of-the-book trading interest in the 
consolidated quote stream if it constitutes the national best bid and offer (NBBO) 
for a stock. The depth of the order book is displayed to the exchanges’ participants. 
Post-trade transparency, i.e., disclosure of the transaction details, happens in real 
time at exchanges. This transparency allows exchanges to be commonly known as 
lid liquidity, albeit this is in some way not completely correct as also exchanges 
might have some dark liquidity parts (CFA Institute, 2012).

But we will get back to this later on, when discussing the different concepts of 
liquidity.

Staying with exchanges right now, looking at the NYSE, it is interesting to actu-
ally face a so-called hybrid market (Naes and Skjeltorp, 2006). This term describes 
that the major part of trading is channeled through the limit order book, while deal-
ers (here known as specialists) are required to set prices for the stocks they are 
responsible for, if liquidity shrinks under a certain threshold.

Thus, the NYSE is a combination of the two different types of markets Naes and 
Skjeltorp differentiate: the limit order market and the dealer market, which presents 
another market form exchanges can adopt (e.g., NASDAQ).

In a dealer market groups of intermediaries are responsible for setting tradable 
prices in their stocks. The dealer has to provide liquidity in the form of an adequate 
share inventory and earns the difference of the bid-ask spread in return.
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Based on information models, in particular referring to Copeland and Galai 
(1983) the authors note that dealers might not be able to differentiate between 
informed and uninformed investors. As losses would incur for dealers when trading 
with informed investors, dealers will always set a positive spread in order to com-
pensate for the expected loss. However, the authors elaborate further, referencing to 
Glosten and Milgrom (1985) that the order flow will teach dealers and other unin-
formed investors about the correct price as private information can consequently be 
incorporated. Finally, taking another study by Easley and O’Hara (1987) and thus a 
strategic component into account, they conclude that early studies of the transaction 
process suggest the spread’s composition being comprised of information costs on 
the one hand and inventory costs on the other hand. However, they also point out 
that there is a more recent group of studies, which coincided with the emergence of 
order-based trading models and which assumes a potential strategic behavior by 
liquidity providers due to market power or access to private information. Naes and 
Skjeltorp (2006) state that these models’ main outcome consists in identifying oli-
gopoly rents for liquidity providers with market power.

With respect to transparency, dealer markets usually possess much lower levels 
of transparency compared to limit order markets. Resuming the outcome of a num-
ber of theoretical studies, they point out that increased transparency culminates in 
better liquidity and reduced transaction costs. Nonetheless, they also reference to 
Madhavan’s study (1995) showing that transparency is not necessarily improving 
liquidity, but might rather decrease liquidity when orders are withdrawn due to the 
investors’ unwillingness to reveal their interest in buying or selling a security.

After having seen the two types of markets that exchanges traditionally were 
organized as, it is obvious that institutional investors’ main motivation behind trad-
ing at exchanges lies within their search for liquidity and price efficiency (i.e., a 
correct and informative price discovery) to execute their trades.

Naes and Skjeltorp (2006) refer to this when formulating two main functions of 
a market, i.e., the provision of liquidity for buyers and sellers as well as to ensure 
that prices reflect relevant information about fundamental value.

Following O’Hara and Ye (2011), a market’s ability to meet this dual goal of 
liquidity and price discovery is termed a market’s quality.

At this point in time it might be helpful to have a closer look at two things, liquid-
ity on the one hand and how trades are executed in general on the other hand.

22.5  Participants in a Trade and Transaction Costs

A trade originates from the interaction between the buy side and the sell side. According 
to Harris (2010), institutional investors would represent the buy side, whereas brokers 
and dealers would be attributed to the sell side. Dealer and broker sell their trading 
services and thus both exist in order to facilitate the execution of the buy side’s desired 
trades. Obviously, their services are not for free, albeit the rewarding for the trade’s 
execution differs according to the different approaches used by dealers and by brokers.
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Dealers directly trade with their clients. When trading a security, they enter a 
position and take over their clients’ trading problem. This is, when their clients want 
to sell a security, they first buy the security themselves before searching a potential 
counterparty and then reselling the security to them. For taking this position and 
thus the risk being attached (e.g., not finding a counterparty buying for the same or 
a higher price) they charge a spread, the so-called bid-ask spread.

Brokers, on the other hand, rather act as an intermediary. When a client places an 
order with them, instead of taking a position and actively trading the security they 
link different orders and execute the trade between the two counterparties. For a 
broker’s services the client will be charged a commission.

Keim and Madhavan (1998) raise the idea of considering the total transaction 
costs as two tiered: according to them they are comprised of an explicit and an 
implicit component. The authors primarily consider the brokers’ commissions as 
the explicit share of the transaction costs while including the spread, opportunity 
costs associated with not getting to trade at the desired time, and the possible price, 
i.e., market impact as a result of a trade, which will take a main part in our discus-
sion about the relationship between exchanges and institutional investors.

In fact, the market impact is an expression of a market’s liquidity. Thus I would 
like to have a closer look at liquidity here, which is “the lifeblood of our capital 
markets,” as SEC Commissioner Luis A. Aguilar puts it in his speech.4

However, the BIS (1999) highlights that market liquidity is rather an elusive 
concept, for which it is difficult to find accurate and cohesive definitions.

Based on their review of single research papers they postulate a definition, which 
reflects the main concern when discussing liquidity of a market: a liquid market is a 
market where participants can rapidly execute large-volume transactions with a 
small impact on prices.

As to measure liquidity I will follow them denoting three dimensions of market 
liquidity:

Firstly, one can assess the tightness of prices, which is defined as how far trans-
action prices diverge from the mid-market price, i.e., the general costs incurred 
irrespective of market prices’ level. Normally, this dimension can be measured by 
the prevailing bid-ask spread.

Yet, the bid-ask spread can be measured in several ways, each differing slightly 
in their interpretation. Following the BIS (1999) the quoted spread is defined as the 
gap between quoted bid and ask prices, and is preserved ex ante. The realized spread 
on the other hand refers to the gap between weighted averages of the bid and ask 
prices for executed trades over a period of time. The transaction volumes at each 
price fix the weights. Another instrument is the effective spread relying on the actual 
transaction price, which is able to indicate the direction of price movements due to 
including the difference between the quoted and the actually executed price.

The second dimension refers to the so-called depth of the market, which indi-
cates either the volume tradable in the market without price affection or the extent 
of market makers’ order books. Measures of depth are related to the amount of trad-
ing that can be absorbed before a price divergence is caused by an imbalance in the 
order book. The more imbalanced the orders are, the further the market price has to 
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diverge from the standard bid or ask price for the imbalance to be cleared. This is to 
say that depth in this case is measured by the fluctuation in quotes or bid-ask spreads 
resulting from actual order execution or, even more accurately, by also including 
potential trading needs stemming from portfolio adjustments. These price fluctua-
tions are referred to by the term “market impact,” although sometimes this term also 
includes a market’s resiliency.

Resiliency (the third dimension) means the dissolving speed of potential price 
fluctuation caused by trades. It also can refer to the pace, with which imbalances in 
order flows are adjusted.

However, the applicability of measures might vary across markets and some of 
the measures might diverge in directions.

The three dimensions can be affected by various factors. With regard to the aim 
of this chapter, let me focus on the effects imposed by a market’s microstructure.

Following the BIS (1999) a market’s microstructure among others comprises 
trade execution systems, trading commissions, disclosure of contracted price, and 
volume information as well as market regulations.

We have already had a look on the two broad definitions of trade execution sys-
tems—dealer markets, which are also referred to as “quote-driven” markets, and 
auction-agency markets (e.g., limit order book markets).

The BIS also highlights that order-driven markets, i.e., auction-agency markets, 
are perceived to provide more efficient price discovery, that is, available information 
are better embedded in current prices. Yet, dealer markets are supposed to provide 
greater immediacy, i.e., a faster trade execution at given prices.

Another difference, as I also already pointed out, is incorporated in the differing 
information dissemination to market participants. While quote-driven markets pro-
vide dealers with a monopoly over order-flow information and information avail-
able to the wider market is thereby reduced, order-driven markets make more 
order-flow information publicly available.

Another factor linked to a market’s microstructure worth examining is a market’s 
transparency, which the BIS defines as market participants’ ability to observe infor-
mation in the trading process. They point to O’Hara (1995), who explains that 
“information” in this context is usually categorized as either public (available to all 
market participants) or private (not available to all market participants and including 
both “inside” information about fundamentals and information on order flow). 
According to the BIS the theoretical literature suggests that informed traders might 
profit from lower transparency and traders tend to delay their transactions in the 
hope for further information. Referencing to Scalia and Vacca (…) they note that 
both hypotheses are supported by empirical evidence. It is again important to be 
aware that increasing transparency is not always beneficial, though.

Now, I already scratched another topic being related to liquidity and of crucial 
importance for investors: trading costs.

The BIS (1999) confirms the separation we already saw conducted by Keim and 
Madhavan (1998). It further notes that implicit trading costs often impose a trade- 
off. This roots from a more dimensional problem investors face. On the one hand, 
naturally, the price of a security is decisive, whereas potentially conflicting with the 
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time at which the trade is desired. Thus, the investor in this case might have to trade 
off between the costs incurred from an unfavorable price and different entry time 
into the position due to delaying the trade execution.

In fact, there is another dimension incorporated, which might and might not be 
clearly visible within the price of the executed trade—the information leakage a 
trader has to accept when executing the trade. This is an important point, which I 
will not lose of sight, but leave it for now.

22.6  Why Institutional Investors Trade at Exchanges

Let me take a step back here and point out what is important to remember.
Before starting to discuss the overhauls that have taken place in the equity mar-

kets around the world and especially in the USA as well as their implications, we 
have to be aware of what really drove the changes.

As a matter of fact, after having pointed out the growing size and influence of 
institutional investors on equity markets, after having introduced you to the general 
function of an exchange, and after finally highlighting the various dimensions of 
total trading costs, we are now able to address the driving force.

The transition in equity markets was largely driven by investors’ demand for bet-
ter solutions to past and prevailing trading problems (Angel et al., 2010).

The authors continue to identify the main trading problems, which, according to 
them, are likely to remain unchanged. However, basically all problems root back to 
a single challenge investors face in competing with other investors and while trying 
to deliver performance. This challenge consists in the investors’ striving to mini-
mize transaction costs.

The authors hint towards another crucial interest that institutional investors man-
ifest and I slightly touched before. Large institutions, especially against the back-
ground of investors’ increasing amount of assets under management, might assume 
large positions—also in the trades they execute. The authors hereby refer to so- 
called block trades.

Following Harris (2012), these orders are defined by being too large to fill easily 
using standard trading procedures.

And yes, there were and still are some issues related to trading larger positions.
First of all, large traders face concerns about informed trading (Angel et al., 

2010). Those concerns are reflected in most traders’ presumption that well-informed 
traders originate large trades and they might consequently face losses when  agreeing 
to the trade. This, however, results in higher prices for such trades stemming from 
the risks imposed by committing to them.

On the other hand, other traders might increase the implicit trading costs for 
large traders by either front-running their marketable orders or by employing so- 
called quote-matching strategies to extract option values from their standing orders 
(Angel et al., 2010).
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Front-running is triggered by a trader’s exposure of interest to trade. Although the 
intention behind the exposure is to help other traders locating and subsequently filling 
the interest, this move might trigger undesirable consequences, as the authors raise.

Due to the previously described concerns regarding large trades, substantial 
averse price movements have to be accepted to encourage other traders to endorse 
the trade and fill the large order. These price concessions increase with the others’ 
perception of trading with an informed trader.

Now, front-running is based on the expectations of these price changes. As large 
buy orders are likely to pull prices up, other traders, who became aware of the buy-
ing interest, may immediately buy in front of the order trying to benefit and generate 
profit from the expected price change. Naturally, this is also true with sell orders in 
the opposite direction. Filling orders might consequently be much more problem-
atic and ultimately much more expensive.

On the other hand, traders who posted limit orders or quotes and become aware 
of the potentially trading with large traders will replace their orders and quotes in 
order not to lose through the negative price pressure imposed by large traders. If 
they succeed to take the orders from the market, the large traders will end up with 
higher expenses for filling their rates.

However, although these problems still persist, albeit in another form, we have to 
get rid of one picture—the one of institutional investors planning and executing this 
one big block trade.

And thereby the stage is prepared to have a closer look at what happened over the 
last few years with regard to equity markets. We will address various different influ-
encing factors—technological advance and regulatory changes are usually named 
first when examining the research hereto—and their respective implications.

Let me begin with a topic that everybody of us has experienced and which there-
fore, naturally, also affected trading. Over the last decade technology has advanced 
with great strides facilitating traders with many new opportunities. Intermediation 
in trading processes changed significantly (Gomber and Gsell, 2006); costs for the 
search of liquidity as described before have been greatly reduced by computing 
technologies (Angel et al., 2010). In explaining the overhaul, which has taken place 
through technology change, I will follow Angel et al. (2010), Gomber and Gsell 
(2006), as well as CFA Institute (2012).

It appears useful to recall the process by which trading takes place for institu-
tional investors. Usually the investor originating the order, the buy side, transmits its 
order to its broker/dealer to handle routing, i.e., the search for liquidity and an ade-
quate counterparty, and execution of the order if the investor does not run its own 
system for doing so (CFA Institute, 2012). Remember that at the beginning of equity 
trading, a trade only could be executed on a floor of an exchange. Computing tech-
nologies in that sense are the continued trend to provide traders with remote access 
(Angel et al., 2010), which began being implemented through telegraphs being fol-
lowed by telephones.

However, intermediation in trading processes has undergone significant changes 
based on technological developments. Brokers developed a new business model, 
where orders were basically transmitted directly to the markets. This model called 
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“direct market access” (DMA) reduced trading costs as it is offered for a lower fee 
than traditional services and provided institutional investors with the opportunity 
and ability to set up their own execution concepts. Based on DMA some recent 
concepts like algorithmic trading, smart order routing, and liquidity aggregation 
emerged (Gomber and Gesll, 2006).

In fact, this brings us back to the picture of an investor placing this one, huge 
order to the system, which I wanted to question.

Trading today is different and the majority of institutional orders are filled using 
computerized algorithms, which break up the initial order (the “parent” order), slice 
it into smaller pieces (“child” orders), and distribute them into the market aiming at 
a minimization of the price impact and thereby reducing implicit trading costs. 
Algorithms define an order’s parameters as of what, when, where, how much, etc. is 
traded while minimizing market impact and information leakage, weighing imme-
diacy of execution versus execution costs, etc. for the most efficient execution (CFA 
Institute, 2012). Thus, as Gomber and Gsell (2006) put it, algorithmic trading pres-
ents a broker’s competence of slicing a big order into a multiplicity of smaller orders 
and of timing these orders to minimize market impact via electronic means. Smart 
order routing concepts screen all trading venues potentially available for filling an 
order. Then the concepts forward the order automatically to the “best” venue while 
considering the different attributes of each. Such algorithms may be “aggressive,” 
for example, and seek to take liquidity quickly at many different trading centers, or 
they may be “passive,” and submit resting orders at one or more trading centers and 
await executions at favorable prices. “To the extent they help customers cope with 
the dispersal of liquidity among a large number of trading centers of different types 
and achieve the best execution of their customers’ orders, the routing services of 
brokers can contribute to the broader policy goal of promoting efficient markets” 
(SEC, 2010). The importance of algorithms and smart order routing is steadily 
increasing with the institutions’ growing size and the progressing fragmentation of 
equity markets—a topic that we will focus later on.

The authors hint that the responsibility of order execution quality was transferred 
from brokers to the buy-side trading desks with the advent of these new concepts. 
Indeed, this is clearly noticeable in our daily business. The amount of data that is 
used in these algorithmic trading processes and that is transferred through the smart 
order routing is simply too much to constantly monitor. Naturally, at the end of the 
execution process, we see time, location, and price at which the order was filled and 
the trade was executed, but what has happened in between origination and final 
execution of our order is indefinable for us. However, it is important for us to keep 
close track of our orders and ensure the most favorable transaction for our clients. 
Hence, we have to embrace this challenge.

However, technology advance has further impact on trading processes. It allowed 
new, powerful players to enter the market—so-called high-frequency traders 
(HFTs). Optimizing the speed with which their algorithms work and minimizing 
latency, i.e., the time it takes to observe the market event through the time it takes to 
analyze this event and send it back to the venue that responds to the event (Hasbrouck 
and Saar, 2010), they assume arbitrage strategies to exploit temporary mispricing in 
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the markets. The most frequently used definition of HFT comes from the SEC (SEC 
Concept Release on Equity Market Structure, 75 Fed. Reg. 3603, January 21, 2010). 
They are defined as “professional traders acting in a proprietary capacity that engage 
in strategies that generate a large number of trades on a daily basis.” They are char-
acterized by (1) use of extraordinarily high-speed and sophisticated computer pro-
grams for generating, routing, and executing orders; (2) use of co-location services5 
and individual data feeds offered by exchanges and others to minimize network and 
other types of latencies; (3) very short time frames for establishing and liquidating 
positions; (4) submission of numerous orders that are cancelled shortly after sub-
mission; and (5) ending the trading day a position as close as possible to flat (i.e., 
not carrying significant unhedged positions overnight). To put this into context, 
HFTs have average holding periods of a few seconds and measure speed in micro- 
(and sometimes nano-) seconds.6

The HFTs’ business model also bases in the adoption of a “maker-taker” pricing 
model by many registered exchanges in the USA, which were implemented in order 
to attract liquidity providers (SEC, 2010). Hereby non-marketable resting orders, 
i.e., orders providing liquidity at a particular price, receive a liquidity rebate if they 
are executed, while those “taking” liquidity are charged an access fee. HFTs take 
advantage hereof by submitting large numbers of non-marketable orders using low- 
latency systems (often cancelling a very high percentage of them), which are sup-
ported by highly automated exchange systems (SEC, 2010).

Although the public opinion regarding HFTs seems to have a rather negative 
connotation, especially after the Nasdaq Flash Crash in 2010, it is important to 
notice that HFTs might have contributed something to a more liquid environment.

As I pointed out already, the equity market’s landscape has undergone quite a 
few changes over the last decade so that it is difficult to attribute findings to one 
particular change. However, the majority of empirical studies point to a reduction 
in transaction costs, explicit and implicit, since the computerization of equity 
markets started.

Jones (2013) delivers a very comprehensive overview over the research done so 
far on this topic and draws a rather positive bottom line: market liquidity improved, 
trading costs reduced, and stock prices became more efficient. He addresses the 
regulator: “Minor regulatory tweaks may be in order, but those formulating policy 
should be especially careful not to reverse the liquidity improvements of the last 20 
years.” Indeed, I think that HFTs might act as new market makers, hence benefitting 
investors by providing liquidity. This is in line with Angel et al. (2013), who state: 
“Public investors benefit when high frequency traders offer liquidity when dealing, 
and move liquidity among markets by arbitraging markets.” In fact, we need those 
arbitrage strategies in order to uphold a continuous market. If we think of base-level 
economic lessons, arbitrage processes lead to a correct price finding. Therefore, 
HFTs might contribute positively to markets’ functioning. Nevertheless, they also 
apply some “predatory” trading strategies, which might harm investors by increas-
ing adverse selection7 and subsequently investors’ transaction costs. NBIM (2013) 
gives a nice overview of such strategies, but I want to highlight especially one of 
them, which is very important to institutional investors—order anticipation, the 

A. Wöhrmann



511

modern front-running. As Angel et al. (2013) note, transaction costs, albeit having 
shrunk significantly, might still be elevated by traders front-running institutional 
investors’ large trades using sophisticated tools, which detect trading patterns and 
take advantage of these.

However, from my point of view, the initial advantages of HFTs, which were 
notably present some years ago, are decreasing steadily. Speed, one of the key 
aspects to their arbitrage strategies, is becoming increasingly unimportant and it is 
questionable whether the sums being spent on higher velocity are still justified. 
From the standpoint of an institutional investor it is definitely important to note 
that our investment horizon normally stretches out multiple years. Of course, we 
have a certain responsibility towards our clients to execute the order most effi-
ciently possible. But we have to notice that price reactions taking place in the time 
intervals measured nowadays will not or only slightly affect the total return over 
the longer period.

Let me now turn our focus to a very much discussed and clearly visible develop-
ment currently reshaping the equity market’s landscape—literally.

Markets’ fragmentation is not a new phenomenon. Nevertheless, it only has 
strongly gained importance recently.

As Greese (2012) points out, exchanges have been and sometimes still are per-
ceived as natural monopolies due to a concept, which is called the “virtuous circle 
of liquidity” and is based on Mendelson (1987). According to this concept, traders 
search for the market offering the best liquidity, which, following Harris (2011), is 
due to the fact that it allows them to cheaply implement their trading strategies. 
Greese (2007) referencing Mendelson (1987) reasons forward that the most liquid 
market would be the one presenting the most participants due to the provision of the 
highest probability of order execution and the most competitive prices. With refer-
ence to Pagano (1989) he concludes that the market with the highest number of 
traders should attract all other participants, leading to a consolidation of order flow 
in a single market due to “liquidity begetting liquidity.”

Indeed, looking back, such behavior was visible in equity markets. As Angel 
et al. (2010) note, the advance of telecommunications technologies firstly led to a 
consolidation of the exchange industry. The authors highlight that consolidated 
quote feeds mandated by the SEC and sold by various data venders enabled traders 
to be aware of all order sizes at the best bit and offer. Thus, it was easy for them to 
identify the markets offering the current best trading opportunities. Investors sent 
their orders to larger markets expecting the highest probability to find the respective 
trading partner. Since both trading parties could find each other more easily, 
 transaction costs decreased while trading volumes increased. Order flows consoli-
dated and exchanges such as the NYSE obtained up to 90 % market share.

However, Gresse (2012) denies the current existence of such consolidation 
and is clearly supported by literature, which highlights once and again that order 
flow is fragmented, both in the USA and in Europe. O’Hara and Ye (2011) for 
example observe that nowadays almost 30 % of US volume is being traded off the 
primary exchanges.

So we have to discuss what happened in between.
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If we take a look at the global map of equity trading, although to a different 
extent, fragmentation is visible both in the USA and in Europe, but not so much in 
Asia for example. This is due to the regulatory adjustment that has taken place on 
those two continents, in particular the implementation of the Regulation National 
Market Systems (Regulation NMS) and the Markets in Financial Instruments 
Directive (MiFID) in the USA and in Europe in 2007, respectively. These regulatory 
amendments were attempts to catch up with the technological progress over the 
years before and spurred both the competition between traditional exchanges and 
the accelerating so-called alternative trading systems (ATSs).

Let me begin with the USA. In 1975 the SEC introduced the National Market 
Systems (NMS) with its core component the Intermarket Trading Systems (ITS). 
The latter links all US markets trading exchange-listed securities except NASDAQ 
securities (Gomber and Gsell, 2006). When implementing the ITS Plan (SEC, 1978) 
the SEC urged “best execution,” i.e., routing the orders to the market offering the 
best price generally granting the receiving markets 30 s to respond (SEC, 2005). As 
Gomber and Gsell (2006) note, this is set forth in the so-called “Trade-Through 
Provision” in the ITS Plan. They define a trade-through by the execution of an order 
despite the availability of a better price at another market. As the SEC (2013) states, 
these intermarket rules protecting displayed quotations against trade-throughs and 
locking/crossing quotations applied to both automated quotations of electronic ven-
ues and the much slower manual quotations of floor-based exchanges. The SEC 
continues to show that Regulation NMS adopts new rules applying uniformly to all 
US-listed stocks and only protecting automated quotations8 (order protection rule). 
Its objective hereby was to promote fair competition, i.e., abolish the competitive 
advantages slower manual markets possessed due to former rules.

In a nutshell, the Regulation NMS’s key aspects include the Access Rule, which 
ensures fair and nondiscriminatory access to markets and prices for market partici-
pants, the order protection rule, and market data rules, which set the framework for 
allocating revenues to centers contributing data to the consolidated quote and tape 
(CFA Institute, 2012). The SEC (2013) notes the affection by Regulation NMS and 
its fragmenting effects. According to them, the NYSE’s market share in its listings 
declined from 79 % in 2005 to 25 % in 2009, while the total volume in NYSE-listed 
stocks during this period increased by 181 % with the introduction of more auto-
mated trading on the NYSE and elsewhere (SEC 2010).

The SEC Concept release (SEC 2010) displays very well how Regulation NMS 
affected the equity market structure. Order flow is fragmented among four types of 
trade execution venues now.

Firstly, registered exchanges: In 2010 approximately 63.8 % of share volume in 
NMS stocks was executed by registered exchanges, which characterize themselves 
by their self-regulatory responsibility. We already mentioned the high decline in 
NYSE’s market share, which we can put into context that no single exchange exe-
cutes more than 19.4 % of share volume in NMS stocks. Hence, the SEC has 
achieved its objective to foster competition among trading centers.

So-called electronic communications networks (ECNs) present a second trading 
center form competing in the current market structure. Following the CFA Institute 
(2012) ECNs are multilateral electronic trading venues operating similarly to 
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exchanges in terms of secondary market trading of equity securities. Typically they 
are structured as limit order book markets and generally are pre- and post-trade 
transparent, albeit being considered an ATS, which are not required to publicly dis-
play price quotations and which are able to restrict access to their crossing systems 
and internalization pools. According to Angel et al. (2010) ECNs at the beginning 
were not very successful in competing with exchanges as too much order informa-
tion remained on the floor and there were more trading opportunities available. 
Nowadays most ECNs that competed with the primary exchanges have since been 
acquired or merged with the large exchange operators (CFA Institute, 2012).

A third and very important form of trading center is so-called dark pools. 
Following the CFA Institute (2012) dark pools are defined as “systematized execu-
tion facilities that operate without full pre-trade transparency.” Thus, contrary to 
ECNs, orders entered in these ATS are not displayed to other market participants 
and matched anonymously against counter-side orders, i.e., their best-priced orders 
are not transmitted for inclusion in the consolidated quotation data (SEC, 2010). For 
such venues the terms “dark venues” or “dark liquidity,” including dark pools and 
broker/dealer internalizations, as opposed to lid venues or lid liquidity, including 
exchanges and ECNs, were coined (Zhu, 2012).

As a matter of fact, the concept of dark liquidity is nothing particularly new to 
the world of equity trading. And again the main driver perhaps is the interest of 
institutional investors to minimize their trading costs, in particular the implicit costs 
incurring from adverse price movements triggered by large trades. As the SEC 
(2009) notes with reference to older releases that “large investors often seek ways to 
interact with order flow and participate in price competition without submitting a 
limit order that would display the full extent of their trading interest.” It then contin-
ues to present some of the ways investors can accomplish this aim. One of them is 
“to use a trading mechanism that permits some form of “hidden” interest to interact 
with the other side of the market.”

Institutional investors previously achieved their aim by arranging their orders 
with so-called block traders, i.e., block broker or block dealer. Those would either 
try to find the adequate counterparty or fill their clients’ large orders. Another way 
would have been to place small slices of the block trade in order to prevent display-
ing the signal of a large block trade coming up. Today, algorithms and dark liquidity 
venues take over these tasks to a large extent. Algorithms may often cancel their 
orders while posting liquidity in order to cover their presence and thus to prevent 
other traders from exploiting information incorporated in their orders. This is most 
commonly done by immediate-or-cancel orders (IOC) (Angel et al., 2010). These 
tactics are feasible thanks to the strong decline in latency (NYSE’s average speed of 
execution for small, immediately executable orders declined from 10.1 s in 2005 to 
0.7 s in 20099). Dark liquidity venues, which can have different designs regarding 
the services they provide for their clients, from my point of view grant a more trust-
worthy system than block traders and block dealers did. These type of market mak-
ers had in the past much more time to act and position themselves or other parties 
before executing the orders, effectively making it more expensive for institutional 
investors to trade. And these newer venues continue to gain market share. According 
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to Zhu (2012) with reference to data from Tabb Group and Rosenblatt Securities, 
the market share of dark pools roughly doubled from around 6.5 % in 2008 to about 
12 % in 2011 displaying the institutional investors’ increased need for possibilities 
to fill their orders without exposing their interest to the broader market as the order 
sizes and depths on exchanges have declined dramatically (Chordia, Roll, and 
Subrahmanyam, 2011).

However, before assessing the various forms of dark pools, I should stress that 
there also exist a fourth form of trading facilities at the ECNs and exchanges usually 
classified as lid venues that provide investors with dark liquidity. These facilities are 
called hidden-order facilities and allow traders to submit orders that limit the expo-
sure of their sizes (Angel et al., 2010). There are different order types deviating in 
their degree of information exposure: hidden orders completely omit the true size of 
the total order, while reserve orders partially reveal size and discretionary orders 
reveal size in whole or part at prices away from the market. Again, the aim is to 
prevent information leakage and the potentially adjacent front-running or quote 
matching. The hidden liquidity is discovered through submitting orders to trade at 
that price. However, the price is a binding commitment to trade with the hidden size.

Apart from these facilities, as stated before there are various other forms of dark 
liquidity. Closely following the CFA Institute (2012) let me first assess the different 
types of dark pools operating in the USA. They refer to categories established by 
Rosenblatt Securities and TABB Group. While the latter categorizes dark pools 
according to their function (block-cross platforms, continuous-cross platforms, and 
liquidity-provider platforms), Rosenblatt Securities rather orientates along the 
group operating the pool (pools operated by bulge-bracket brokerage firms, pools 
operated by market makers, independent or agency pools, and consortium- 
sponsored pools).

Adopting these classifications, independent/agency and consortium-sponsored 
dark pools are mostly black-cross platforms, meaning that trades take place in peri-
odic auctions within the system, in which the volumes crossed at each point are of 
large size. On the other hand, broker/dealer-operated dark pools are most commonly 
continuous cross platforms. Here crossings take place more frequently and usually 
incur a smaller size.

Additionally one can differentiate between dark pools being crossing net-
works, dark pools only facilitating the matching of customer-to-customer order 
flow, and others allowing customer order flow to also execute against the broker’s 
own account.

The CFA Institute (2012) defines crossing systems as automated systems that 
match order flow in an orderly or systematized manner between counterparties affil-
iated to the same system or network.

As with regard to the pricing, orders in these crossing systems are typically 
crossed at a point within the spread of the best bid and offer reference prices. 
Thereby, those dark pools can provide limited priced discovery (Zhu, 2012).

This brings us to discuss the investors’ benefits from using dark pools. We 
already discussed the prevention of information leakage. Apart from that, dark 
pools can offer investors a price improvement as well as reduced transaction costs.
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Mostly dark pools derive execution prices from lid venues. For example, a 
typical, classical form of dark pools matches customer orders at prices derived from 
lid venue, such as the midpoint of the national best bid and offer (NBBO) or the 
volume- weighted average price. Thereby, dark pools offer investors a price improve-
ment with regard to an exchange for example as they save on the bid-offer spread 
(CFA Institute, 2012). However, taking lit-venue prices as reference prices, these 
dark pools do not provide direct price discovery.

Also, the order submission to dark pools, due to the absence of market makers, 
is subject to a trade-off between potential price improvements as described above 
and the risk of failing execution (Zhu, 2012).

On the other hand, broker/dealers might have an incentive to set up their own 
dark pools enabling them to better match orders internally. This in turn frees them 
from trading fees they had paid to exchanges and other trading centers otherwise 
(Zhu, 2012) benefitting investors in terms of (potentially) lower trading costs not 
only from these dark pools, but also due to decreased access fees for exchanges as 
they compete with the dark pools for order flows.

Additionally, some dark pools conduct liquidity aggregation; that is, they endow 
investors to use liquidity across different sources. Thereby, available liquidity is 
increased and attractiveness for executing large orders is heightened. Finally, dark 
pools might benefit institutional investors by restricting some market participants, or 
more precisely their predatory trading strategies, such as high-frequency trading 
firms. However, recently HFTs have selectively also been granted access to dark pools 
and increasingly adopt the role as market makers there, too. This is beneficial as it 
endows investors with the ability to cover more dark pools at once. Protection against 
predatory trading strategies can be achieved by posting minimal average quantities 
(MAQs). As HFTs use to “ping” the market probing for hidden trading interest with 
small quantities, MAQs prevent investors’ large orders from being discovered.

Another type of dark liquidity is the so-called internalization. The CFA Institute 
(2012) denotes internalization as the process of brokers/dealers executing client order 
flow against their own accounts on a systematic basis. Hence, trades are executed on 
a bilateral basis and the broker/dealer assumes the role of the counterparty to all 
incoming orders, trading as principal and using its own risk capital. Like dark pools 
and ECNs it is therefore referred to as off-exchange activity. As over-the- counter 
(OTC) market makers (broker/dealer) are not required to post quotes prior to execu-
tion, internalization also is included in the term “dark liquidity” (CFA Institute, 2012).

As Zhu (2012) elaborates very well, there are quite a few concerns regarding market 
efficiency and price discovery related to dark liquidity and dark pools in particular.

The SEC (2013) conducted a literature review regarding the effect of dark frag-
mentation, i.e., the dispersal of volume from lid venues to dark venues. Let me 
briefly summarize the key empirical aspects of some of the reviewed papers as 
elaborated by the SEC.

Boni, Brown, and Leach (2013) find that dark pools, which are specifically 
designed to foster buy-side exclusivity, show some evidence for smaller execution 
footprints, i.e., market impact, and higher overall execution quality for large trades. 
Buti, Rindi, and Werner (2011) note a joint determination of market quality measures 
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and dark pool activity. Their findings suggest better market quality being associated 
with more dark pool activity. According to them this provides narrower spreads and 
more market depth. On the other hand, they find a negative correlation between dark 
pool activity and short-term volatility, indicating improved price efficiency. Yet, 
other findings suggest that more dark pool activity is linked to less efficient prices 
for NASDAQ-listed stocks as well as for small- and medium-sized stocks. The CFA 
Institute (2012) find initially narrowing bid-offer spreads and increased best-price 
depth, i.e., improved market quality to come along with increased dark trading. 
However, the authors also note a threshold effect implying some turning points in 
the impact on market quality, i.e., increasing quality before and worsening after the 
turning point, depending on a stock’s market capitalization. Hatheway, Kwan, and 
Zheng observe higher transaction costs associated with non- block dark trading, 
whereas dark trading in large size (defined as the top 1 % of trades by trade value in 
a stock) apparently implicates narrower effective spreads. Also, when not control-
ling for the level of informed trading, their findings suggest narrower effective 
spreads related to dark trading. Finally, O’Hara and Ye (2011), after controlling for 
number of trades, trade size, price inverse, daily returns, and market capitalization, 
note that higher levels of off-exchange trading imply lower effective spread.

To sum it all up, the literature notes that dark trading might harm market quality. 
However, there is some evidence that with respect to trading large orders dark trad-
ing does not harm but rather improve market quality.

Another concern is, however, raised by Angel et al. (2013): the authors note that 
exchanges’ market share has decreased and concerns have been uttered regarding the 
widened NBBO spread and it being less informative. They do express some concern 
about a potential “degradation of the NBBO” while hinting to bid-ask spreads at 
historically low levels on the one side and very high levels of depth on the other side.

Nevertheless, they also give rise to another concern. For being regulated as bro-
ker/dealers and not as exchanges, dark venues have much lower regulatory burdens 
than exchanges. Interestingly, however, the authors suggest to rather lower the regu-
latory standards of exchanges than increasing those of dark venues.

Finally, Degryse, van Achter, and Wuyts (2008) also hint for an issue arising 
from the price discovery process in dark venues, especially in crossing networks 
(CN). As I denoted before, there is no provision of price discovery by dark venues. 
Trades are executed with prices adopted from existing primary markets (“parasite 
pricing”), which according to the authors incorporates some latent risks as it requires 
a sufficiently informative and well-functioning existing primary market in order to 
provide network users with adequate and correct pricing.

22.7  Wrap-Up: Institutional Equity Investors and Exchanges

Due to the ever-increasing assets under management with large institutional inves-
tors, the challenge to not only maintain but even enhance efficiency in executing 
trades becomes more important. We require best service for multiple facets of 
trading, with transparency and liquidity being the most important two.
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Based on improved and faster technical solutions, trade execution and relevant 
platforms have changed substantially. To secure best execution for our clients as part 
of our fiduciary duty we have to make sure that we minimize potential damage from 
the marketplace exploiting information about our trading strategies. Finding suffi-
cient liquidity and minimizing slippage for the entire order size bring us to engage 
with the market through different trading venues and with multiple trading partners.

As long as regulated and transparent exchange places provide us with state-of- 
the-art execution services and highest standards with respect to bringing together 
buyers and sellers while ensuring minimal disclosure of order information, these 
venues will remain an important partner in conducting our business. However, some 
orders will require specific handling and alternative forms of order execution will 
remain important and maintain pressure on established execution service providers 
to enhance and improve services also going forward.

References

 1. BIS. (2007). Institutional Investors, Global Savings and Assets Allocation. CGFS Papers, No. 27. 

Bank for International Settlements, Basel

22 Institutional Investors and Exchange Organizations



519© Springer International Publishing Switzerland 2017 
R. Francioni, R.A. Schwartz (eds.), Equity Markets in Transition, 
DOI 10.1007/978-3-319-45848-9_23

Chapter 23
Equity Market Fragmentation in the Swiss 
Market

Andreas Grünbichler, Alexander Kohler, and Rico von Wyss

23.1  Introduction

The Markets in Financial Instruments Directive (MiFID, EC [1]) and its 2008 
amendment [10] changed the landscape for European Stock Exchanges. Before the 
directive was introduced, a concentration rule was in place that allowed member 
countries to require the execution of certain orders at a regulated market. This con-
centration rule was beneficial for established national exchanges.

By removing the concentration rule, MiFID enabled the competition among trad-
ing venues, which led to an increased emergence of alternative trading platforms 
and their gain of market share. A similar development took place in the USA over 
the decade before, where electronic communication networks (ECNs) like 
Archipelago, Island, and Instinet could increase their market share in the trading of 
US stocks on the cost of established exchanges like NYSE and NASDAQ. As a 
consequence, a consolidation on the level of exchanges took place with the purchase 
of the ECN Island by Instinet in 2002, the merger of NYSE with Archipelago to the 
NYSE Group, and the purchase of Instinet by NASDAQ in 2005.

In the course of the implementation of MiFID several multilateral trading facili-
ties (MTFs) were launched in Europe, starting in March 2007 with Chi-X, a pan- 
European MTF owned by a consortium of global financial institutions. In 2008 
several MTFs followed like BATS Europe and Nasdaq OMX Europe, two European 
subsidiaries of American exchanges, and Turquoise, an MTF owned by nine 
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 investment banks. The increasing number of trading platforms and the possibility, 
as well as the pressure, to choose the most efficient trading channel led to a frag-
mentation of trading volume. In June 2010 more than 25 % of the overall trading 
volume for European equities was traded on four MTFs.

Swiss stocks encountered the same development without regulatory pressure. 
According to the Fidessa Fragmentation Index (see fragmentation.fidessa.com) 
about 75 % of the aggregated trading volume of the SMI stocks in June 2008 was 
traded on the Swiss exchange and about 1.3 % on Chi-X (the rest was traded on dark 
venues, OTC, and through systematic internalizers). In June 2009 the share of the 
Swiss exchange had dropped to 65 % and in June 2010 to 51 % of the overall trading 
volume. The share of Chi-X has risen to almost 13 % and other MTFs could increase 
their market share as well (BATS Europe accounts for almost 6 %, Turquoise for 
almost 3 %, Nyse Arca and Nasdaq Europe together for 0.5 %).

In this chapter, we analyze two questions around liquidity fragmentation in 
Europe and its impact on equity trading in Switzerland:

 1. First, how is market quality affected by fragmentations
 2. Second, where does the information processing take place

23.2  Data

We conduct our analysis for the constituents of the SMI Expanded index that 
includes the 50 largest Swiss stocks. Stocks that were not traded on the three MTFs 
Chi-X, BATS Europe, and Turquoise and stocks where data was not available are 
excluded. Our final sample in Table 23.1 consists of 29 stocks.

We obtain intraday trade and quote data from Thomson Reuters Tick History for 
the Swiss exchange and the MTFs Chi-X, BATS Europe, and Turquoise. Our sam-
ple covers 433 trading days (20 months) between November 3, 2008, and June 30, 
2010. The data covers trades executed in the limit order book of the Swiss exchange 
and the three MTFs Chi-X, BATS Europe, and Turquoise, but it does not include 
trades executed by systematic internalizers, dark pools, or OTC venues.

For our analysis we built one-second snapshots of historical order books containing 
the best bid and ask price and the corresponding volumes. Historical trade data is aggre-
gated to one-second intervals by summing up trading volume and calculating the volume- 
weighted average price. Historical trade and quote data is calculated for every stock on 
every trading venue from 09:00:00 (CET) until 17:15:00 (CET) on each trading day.

23.3  Fragmentation and Market Quality

Table 23.2 shows the fragmentation of liquidity. Panel A presents the market share 
in terms of average daily trading volume, and Panel B in terms of average daily 
number of trades for the four trading venues.
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The Swiss exchange as the traditional and established market attracts the highest 
fraction in terms of trading volume (80.86 %) as well as the number of trades 
(72.34 %). The three MTFs exhibit a substantially lower market share in average 
daily trading volume with 11.49 % for Chi-X, 5.01 % for Turquoise, and 2.64 % for 
BATS Europe and in the average daily number of trades with 16.29 % for Chi-X, 
6.98 % for Turquoise, and 4.40 % for BATS Europe. As the market share in terms of 

Table 23.1 Sample

Company Symbol MCAP Subsample

Nestle NESN 168.1 Stocks L
Novartis NOVN 135.2 Avg. MCAP: 66.0

Roche ROG 113.8
Credit Suisse CSGN 53.2
UBS UBSN 51.3
ABB ABBN 43.0
Zurich Financial Services ZURN 32.4
Syngenta SYNN 24.1
Holcim HOLN 19.9
Swisscom SCMN 18.8

Swiss Re RUKN 15.2 Stocks M
Synthes SYST 15.1 Avg. MCAP: 10.2

Richemont CFR 14.9
Kuehne + Nagel KNIN 10.6
SGS SGSN 10.2
Adecco ADEN 9.2
Swatch Group I UHR 6.9
Actelion ATLN 6.9
Givaudan GIVN 6.6
Geberit GEBN 6.3

Swatch Group N UHRN 5.3 Stocks S
Lonza LONN 4.9 Avg. MCAP: 3.2

Baloise BALN 4.2
Swiss Life Holding SLHN 3.5
Nobel Biocare NOBN 3.2
Logitech LOGN 3.1
Clariant CLN 2.1
Petroplus PPHN 1.6
OC Oerlikon OERL 0.8

The final sample of 29 companies consists of the constituents of the SMI Expanded index that are 
listed on the MTFs Chi-X, BATS Europe, and Turquoise. We use the index constituents as on June 
15, 2010. Additionally, we show the attribution of the stocks to the subsamples. It is based on the 
average daily market capitalization (MCAP) over the sample period and is reported in billion 
Swiss francs. Source: Kohler and von Wyss [8]
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the number of trades is higher for all MTFs than the market share in terms of trading 
volume, it follows that the average trade size is lower on the MTFs than on the 
Swiss exchange.

An increase in the fragmentation index FI is related to an increase in dispersion 
on different venues. The results for the subsamples show that fragmentation 
increases for the higher capitalized stocks. The fragmentation index is 1.55 for the 
trading volume and 1.97 for the number of trades for Stocks L. Stocks M exhibit a 
lower degree of fragmentation for trading volume (FI = 1.44) and for the number of 
trades (FI = 1.76) and the highest concentration in trading can be found for Stocks 
S with FI = 1.26 for trading volume and FI = 1.43 for the number of trades. 
Figure 23.1 shows the development of the fragmentation index (FI) over the sam-
ple period together with the corresponding trading volume and the corresponding 
number of trades.

Figure 23.1 shows a steady increase in fragmentation over the sample period. For 
trading volume the fragmentation is rather stable until June 2009 and increases 
between June 2009 and June 2010. A temporary decrease of FI in December 2009, 
which is more pronounced for the trading volume than for the number of trades, coin-
cides with a decrease in the overall trading activity reflected in total trading volume 
and total number of trades. Overall, the fragmentation is increasing for all subsam-
ples; however, the increase is more pronounced for the higher capitalized stocks.

To assess market quality we calculate four liquidity measures that capture differ-
ent dimensions of liquidity, namely relative spread, relative effective spread, dollar 
depth, and turnover.

Average liquidity measures across trading venues and subsamples are given in 
Table 23.3.
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Fig. 23.1 Fragmentation of trading volume and number of trades. The figure shows the fragmen-
tation index (FI) over the sample period November 3, 2008, until June 30, 2010, for total trading 
volume (left panel) and for the total number of trades (right panel). Additionally, the total trading 
volume (in CHF bn.) is shown in the left panel. The total trading volume is the monthly average of 
the aggregated daily trading volume on all trading venues. In the right panel, the total number of 
trades (in 1000) is shown, calculated as monthly average of the aggregated number of trades per 
day on all four trading venues. Source: Kohler and von Wyss [8, 9]
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Table 23.3 Liquidity measures

RS

SIX (%) BS (%) Sig. CHI (%) Sig. TQ (%) Sig.

Pooled sample Mean 0.16 0.34 *** 0.38 *** 0.33 ***

Std 0.09 0.46 1.07 1.08
Stocks L Mean 0.10 0.29 *** 0.18 *** 0.19 ***

Std 0.04 0.47 0.21 0.41
Stocks M Mean 0.15 0.35 *** 0.29 *** 0.33 ***

Std 0.05 0.39 0.86 1.34
Stocks S Mean 0.23 0.39 *** 0.83 *** 0.56 ***

Std 0.12 0.52 1.81 1.34

RSeff

SIX (%) BS (%) Sig. CHI (%) Sig. TQ (%) Sig.

Pooled sample Mean 0.06 0.09 *** 0.08 *** 0.08 ***

Std 0.04 0.15 0.12 0.11
Stocks L Mean 0.04 0.07 *** 0.05 *** 0.05 ***

Std 0.01 0.14 0.06 0.09
Stocks M Mean 0.05 0.10 *** 0.08 *** 0.08 ***

Std 0.02 0.16 0.09 0.09
Stocks S Mean 0.08 0.12 *** 0.14 *** 0.13 ***

Std 0.05 0.14 0.19 0.15

V

SIX BS Sig. CHI Sig. TQ Sig.

Pooled 
sample

Mean 9,767,894 358,340 *** 1,464,092 ***   589,678 ***

Std 13,782,305 1,031,524 2,736,155 1,043,423
Stocks 
L

Mean 22,381,217 887,624 *** 3,523,297 *** 1,451,030 ***

Std 17,030,503 1,608,674 3,813,634 1,391,390
Stocks 
M

Mean 4,203,483 125,381 ***   569,065 ***   209,806 ***

Std 3,534,994 249,377   752,690   262,516
Stocks 
S

Mean 1,935,770 29,091 ***   170,560 ***    54,701 ***

Std 1,843,876 64,301   243,436    97,949

D$

SIX BS Sig. CHI Sig. TQ Sig.

Pooled sample Mean 182,093 28,128 *** 52,316 *** 32,204 ***

Std 393,843 78,010 121,840 52,583
Stocks L Mean 389,160 54,674 *** 111,850 *** 66,574 ***

Std 616,209 110,127 191,748 76,366
Stocks M Mean 92,245 11,341 *** 27,021 *** 18,443 ***

Std 53,250 15,476 23,172 15,719
Stocks S Mean 51,849 17,286 *** 14,273 *** 9305 ***

Std 34,308 68,220 16,986 10,374

The table shows liquidity measures for the Swiss exchange (SIX), BATS Europe (BS), Chi-X 
(CHI), and Turquoise (TQ) across the subsamples. RS denotes the relative spread and RSeff denotes 
the relative effective spread. V denotes the average turnover per hour in CHF and D$ is the dollar 
depth, measured as average posted volume on the bid and ask side of the order book. Additionally, 
statistical significance for the mean differences between the Swiss exchange and the three MTFs is 
tested with a standard t-test. Source: Kohler and von Wyss [8]
***/**/*Denotes significance at the 1 %/5 %/10 % level
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The Swiss exchange provides the highest liquidity according to all liquidity mea-
sures. The relative spread for the pooled sample on Chi-X, BATS Europe, and 
Turquoise is 0.33–0.38 % which equals roughly two times the relative spread on the 
Swiss exchange. The relative effective spread (RSeff) on the Swiss exchange for the 
pooled sample is 0.06 % which equals approximately one-third of the relative 
spread. The same proportion can be seen in RSeff for Chi-X, BATS Europe, and 
Turquoise with RSeff between 0.08 and 0.09 %. The fact that the relative effective 
spread is smaller than half the relative spread shows that trades are executed within 
the quote. The spread measures decrease with increasing market capitalization. 
Turnover V and dollar depth D$ show a similar pattern, as they are higher on the 
Swiss exchange than on the MTFs and increase with market capitalization. The dif-
ferences between the liquidity measures on the Swiss exchange and the MTFs are 
all highly significant.

According to the analyzed liquidity measures, Chi-X is the MTF with the highest 
market quality, followed by Turquoise and BATS Europe. Figure 23.2 shows how 
the liquidity measures evolve over the sample period. The upper panel shows the 
relative spread RS and the relative effective spread RSeff, weighted with the corre-
sponding turnover per trading venue. The lower panel shows turnover V and dollar 
depth D$, both in log scales.

According to Fig. 23.2 the spread measures are decreasing over the sample 
period for all subsamples and the spreads for the higher capitalized stocks are con-
sistently lower than for the smaller stocks. Turnover does not show a clear trend 
while dollar depth, especially for Stocks L, is increasing over time which is consis-
tent with Foucault and Menkveld [2], who also find a deeper consolidated order 
book after the entrance of the MTF EuroSETS in the Dutch stock market. Figure 23.2 
clearly shows an increase in market quality which coincides with a steady increase 
in fragmentation.

23.4  Information Processing

A central aspect in the analysis of fragmented markets is information processing, 
i.e., how information is incorporated into prices and which trading venue is leading. 
Two studies that analyze this question in the fragmented European equity market 
after the implementation of MiFID are Storkenmaier et al. [3] and Riordan et al. [4]. 
Storkenmaier et al. [3] analyze stocks that are traded on the LSE and Chi-X and find 
for the quote-based price discovery higher information shares for Chi-X (58.19 %), 
than for LSE (41.81 %), although LSE provides more liquidity. Furthermore, they 
analyze market reactions of LSE and Chi-X to Thomson Reuters newswire mes-
sages and find a shift of information processing towards LSE on days where positive 
news outweigh. Riordan et al. [4] also report quote-based information shares for 
Chi-X, which are higher (56.77 %) than for LSE (27.63 %) or other MTFs, like 
BATS (11.66 %) or Turquoise (3.94 %).

23 Equity Market Fragmentation in the Swiss Market
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Both studies apply Hasbrouck information shares (see Hasbrouck [5]) for the 
attribution of information shares to the different trading venues. Although informa-
tion shares according to Hasbrouck is a widely used concept, there are two main 
drawbacks: First, information shares require equidistant data and, therefore, do not 
take the asynchronous nature of intraday data (e.g., order arrivals or order book 
changes) into account. Second, if there is contemporaneous correlation in the price 
innovations across different trading venues, the Hasbrouck information share of a 
market is not uniquely determined, but given in terms of upper and lower bounds. 
Typically, these bounds cover a wide range, which makes the clear identification of 
a leading venue impossible.

We also apply Hasbrouck information shares, but extend the analysis by an 
autoregressive conditional intensity (ACI) model according to Russell [6] as a new 
measure. We analyze information processing on the Swiss exchange and on Chi-X, 
which is the largest MTF competing with the Swiss exchange. By modelling the 
conditional intensities of the order arrivals, we can exploit the duration structure of 
the effective order arrivals without the loss of information that results from time 
aggregation. Therefore, we can incorporate typical characteristics of asynchronous 
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order arrivals and we get unbiased point estimates for the information shares of the 
two trading venues, rather than just upper and lower bounds.

23.4.1  Hasbrouck Information Shares

Table 23.4 shows the average daily HIS per stock for the pooled sample and for two 
subsamples of large stocks (Stocks L) and small stocks (Stocks S).

The mean information share of the Swiss exchange for the pooled sample equals 
53.25 %, which would indicate that the Swiss exchange has a higher information 
share than Chi-X. However, the median information share of the Swiss exchange is 
48.16 %, which is slightly below 50 %. The problem of clearly identifying the 
 leading venue in terms of the information share arises with the consideration of the 
upper and lower bounds of HIS. Figure 23.3 shows the estimated HIS together with 
the upper and lower bounds HISup and HISlow, respectively.

HISSWX and HISSWX are calculated as mean of the respective upper and lower 
bounds HISup and HISlow. This means that for the pooled sample the information 
share of the Swiss exchange lies between 40.47 % (HISlow

SWX) and 66.04 % 
(HISup

SWX) and the information share of Chi-X between 33.96 % (HISlow
CHI) and 

Table 23.4 Hasbrouck information shares

HISSWX 
(%)

HISCHI 
(%)

HISup
SWX 

(%)
HISup

CHI 
(%) HISlow

SWX (%) HISlow
CHI (%)

Panel A: pooled sample

Mean 53.25 46.75 66.04 59.53 40.47 33.96
Median 48.16 51.84 63.94 67.55 32.45 36.06
Q75 67.62 63.50 77.49 81.23 58.80 45.87
Q25 36.50 32.38 54.13 41.20 18.77 22.51
Panel B: stocks L

Mean 44.12 55.88 60.33 72.08 27.92 39.67
Median 41.34 58.66 58.87 75.92 24.08 41.13
Q75 51.65 67.23 68.21 85.44 35.74 49.10
Q25 32.77 48.35 50.90 64.26 14.56 31.79
Panel C: stocks S

Mean 62.38 37.62 71.74 46.98 53.02 28.26
Median 60.92 39.08 71.96 49.07 50.93 28.04
Q75 81.86 55.73 86.46 71.10 78.18 41.15
Q25 44.27 18.14 58.85 21.82 28.90 13.54

The table shows the average daily mean, median, first, and third quartile of the Hasbrouck informa-
tion shares (HIS) together with the upper and lower bounds (HISup and HISlow) for the Swiss 
exchange (SWX) and for Chi-X (CHI) over the sample period January 1 to March 31, 2010. Panel 
A covers the pooled sample and Panel B and Panel C the subsamples Stocks L and Stocks S, 
respectively. The information shares are calculated as daily means of the upper and lower bound. 
Source: Kohler and von Wyss [9]

23 Equity Market Fragmentation in the Swiss Market
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59.53 % (HISup
CHI), respectively. No trading venue has an information share which 

lies clearly above or below 50 %, which makes the identification of the leading trad-
ing venue for the pooled sample impossible.

The same holds true for subsample Stocks L. Although the mean and the median 
information share of Chi-X are larger than 50 %, according to the upper and lower 
bounds, a clear identification of the leading venue is not possible as the mean of 
HISlow

SWX lies with 27.92 % below 50 % and the mean of HISup
SWX with 60.33 % 

above 50 %.
For subsample S the mean and median information share is higher for the Swiss 

exchange than for Chi-X with a mean information share of 62.38 % and a median 
information share of 60.92 % for the Swiss exchange. For this subsample the range 
between upper and lower bounds of HIS is disjoint, which allows the identification 
of the Swiss exchange as trading venue “who moves first.”

Overall, the question which trading venue is actually leading in terms of 
Hasbrouck information shares cannot be answered conclusively. For the large 
caps some evidence is found that Chi-X is the leading market, which would 
confirm the results of Storkenmaier and Wagener [7] and Riordan et al. [4]. 
However, upper and lower bounds of HIS do not allow a clear identification of 
the leading venue. For the small caps evidence suggests that the Swiss 
exchange is the leading market.

23.4.2  Autoregressive Conditional Intensity Model

Based on the estimation of an ACI(1,1) model we calculate intensity-based information 
shares for the pooled sample and the two subsamples. Table 23.5 gives the results.
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Fig. 23.3 Upper and lower bounds of Hasbrouck information shares. The figure shows estimated 
mean (left panel) and median (right panel) Hasbrouck information shares (HIS) for the pooled 
sample and the two subsamples Stocks L and Stocks S over the sample period January 1 to March 
31, 2010. The range between the upper and lower bounds for the Swiss exchange (SWX) and 
Chi-X (CHI) is presented as rectangle. The arithmetic mean of the respective upper and lower 
bound is denoted by a red dot. Source: Kohler and von Wyss [9]
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The intensity-based information share for Chi-X equals 63.4 % in terms of the 
mean and 66.4 % in terms of the median which means that for the pooled sample 
Chi-X is the leading market in terms of the intensity-based information share. The 
lead of Chi-X is highly significant for 42.9 % of the pooled sample, whereas the lead 
of the Swiss exchange is only significant for 3.6 % of the stocks. These findings are 
supported by the analysis of the two subsamples. For Stocks L the mean of IISCHI 
equals 62.4 % and for 57.1 % of the stocks in subsample Stocks L the lead of Chi-X 
is highly significant. The same holds true for subsample Stocks S with a mean IISCHI 

Table 23.5 Intensity-based information shares

IISSWX (%)
IISCHI 
(%)

Panel A: pooled sample

Mean 36.6 63.4
Median 33.6 66.4
Q75 52.8 83.7
Q25 16.3 47.2
Lead 95 % 7.1 46.4
Lead 99 % 3.6 42.9
Panel B: stocks L

Mean 37.6 62.4
Median 42.1 57.9
Q75 57.3 84.0
Q25 16.0 42.7
Lead 95 % 14.3 57.1
Lead 99 % 7.1 57.1
Panel C: stocks S

Mean 35.6 64.4
Median 31.1 68.9
Q75 44.6 83.3
Q25 16.7 55.4
Lead 95 % 0.0 35.7
Lead 99 % 0.0 28.6

The table shows intensity-based information shares estimated from the 
bivariate autoregressive conditional intensity (ACI) model for the 
intensity of order book changes of the Swiss exchange (SWX) and 
Chi-X (CHI). Panel A covers stocks from the pooled sample and Panel 
B and Panel C stocks from the subsamples Stocks L and Stocks S, 
respectively. Lead 95 % and Lead 99 % denote the fraction of stocks in 
the respective subsamples, where the intensity- based information share 
of one market is significantly higher than 50 % with a confidence level 
of 95 % and 99 %, respectively. Source: Kohler and von Wyss [9]
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of 64.4 %. However, the lead of Chi-X is only significant at the 1 % level for 28.6 % 
of the stocks. There is no stock in subsample Stocks S for which the Swiss exchange 
is significantly leading at the 1 or 5 % level.

Overall, we find strong evidence that Chi-X is the leading market in terms of the 
intensity-based information shares. Although the first quartiles of IISCHI lie below 50 % 
for the pooled sample and subsample Stocks L, the mean estimates, which in case of 
the intensity-based information shares are point estimates for the true values, lie well 
above the 50 % threshold and are confirmed by respective significance tests.

The findings from the analysis of the intensity-based information shares con-
firm our findings from the Hasbrouck information shares for subsample Stocks L, 
which suggested that Chi-X is the leading trading venue. The intensity-based 
information shares also confirm the lead of Chi-X for the second subsample 
Stocks S, where Hasbrouck information shares suggest a lead of the Swiss 
exchange.

23.5  Conclusion

The implementation of MiFID served as a catalyst for the emergence of MTFs in 
Europe which led to an increased fragmentation of liquidity in European equity 
trading. We investigate a sample of stocks that are listed on the Swiss exchange and 
the three MTFs Chi-X, BATS Europe, and Turquoise over a long-term sample that 
covers 20 months. We find no evidence for a deterioration of market quality in the 
aftermath of the implementation of MiFID. In contrast, there are significantly posi-
tive effects of the fragmentation on spread and depth measures, which are confirmed 
by the analysis of different subsamples.

Our study provides evidence that the fragmentation of trading in Swiss equity 
markets did not deteriorate market quality.

Previous studies have analyzed information processing after MiFID with the 
well-known Hasbrouck information shares. We also apply Hasbrouck information 
shares with inconclusive results. Evidence suggests that Chi-X is the leading trading 
venue for larger stocks, whereas for smaller stocks the Swiss exchange is still 
leading. However, overall the clear identification of the leading venue according to 
Hasbrouck information shares is not possible.

By applying an autoregressive conditional intensity model, we calculate intensity- 
based information shares, which take the effective irregular duration  structure of 
order book changes into account. Furthermore, the autoregressive intensity model 
allows calculating statistically meaningful point estimates for the information shares 
of the respective trading venues. We find significant cross effects between the inten-
sity processes of the Swiss exchange and Chi-X. Additionally, we provide evidence 
that Chi-X is the leading market in terms of intensity-based information processing 
irrespective of the market capitalization of the stocks.
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Chapter 24
Takeover Regulation as Part of a Functioning 
Equity Market

Christian Zschocke

24.1  The Principles

Takeover law provides rules applicable to an offeror that aims at acquiring the shares 
from the shareholder of a listed target company by way of a public tender offer.

Takeover regulations are typically based on certain main guiding principles1 for 
such offer process: the equal treatment of all holders of the same class of shares of 
the target company; the transparency of the offer proceeding and the obligation to 
provide the shareholders with comprehensive information required to enable them 
to reach a properly informed decision; as well as an adequate offer period so that the 
shareholders can decide without time pressure whether to accept the offer.

These protective rules aim at preventing certain takeover strategies that are con-
sidered to unfairly benefitting the offeror to the disadvantage of the other sharehold-
ers of the target company, e.g., front-end strategies rewarding shareholders that 
accept quickly an offer,2 or insider trading.

1 These principles can be found, e.g., as General Principles in the European Takeover Directive or 
the City Code on Takeovers and Mergers in the United Kingdom (“City Code”).
2 The report on takeover and other bids by Professor Robert R. Pennington, EU Commission 
Working Document XI/56/74-E (“Pennington Report”), stated in point 88, p. 75, that the reason for 
requiring the offeror to offer all those persons to whom an offer is addressed exactly the same 
terms for their holdings is to prevent “special arrangements for the benefit of holders of large 
blocks of securities by which they are paid rateably more for their securities than smaller inves-
tors.” The Legislative Materials for the German WpÜG, BT-Drs. 14/7034, p. 35, state (with respect 
to the rule stipulating that holders of the same class of securities of a target company shall be 
treated equally) that offers where the amount of consideration offered is staggered in accordance 
with the time of the declaration of acceptance, in order to cause a “greyhound race” of the holders 
of the securities, violate the general principle of equal treatment.
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24.2  The Jurisdictions

24.2.1  The European Takeover Directive

The creation of a European takeover regulation took almost 30 years of legal 
argumentation3 until it finally resulted in 2004 in the adoption of the European 
Takeover Directive (“Takeover Directive”).4

The Directive provides for a general framework aiming at a takeover level play-
ing field among member state legislations. It contains certain guidelines applying to 
mandatory and voluntary takeover offers for listed target companies. The objective 
is to enhance legal fairness and certainty for a takeover offer, in particular by ensur-
ing a protection of the interests of the minority shareholders.5

The Takeover Directive provides for a mandatory offer once the offeror holds so 
much voting rights in the target company giving him or her control of the target 
company. It lays out requirements for the equitable price to be offered in the case of 
a mandatory offer. Member states shall ensure, following an offer made to all share-
holders of the target company, if certain participation thresholds are fulfilled, (1) the 
right of the offeror to a squeeze-out of the remaining shareholders,6 as well as (2) 
the right of the shareholders to a sell-out.7 Member states are granted the option 
(“opt-in/opt-out”) to incorporate either the stricter European rules on board 
 neutrality8 and/or the breakthrough rule9 into national mandatory statutory law or to 
maintain a more lenient regime.10

3 Cf. the Pennington Report (ibid.; footnote 2); a first legislative initiative failed when the European 
Parliament rejected a joint draft of Commission and Council on July 4, 2001.
4 Directive 2004/25/EC of the European Parliament and of the Council of April 21, 2004, on take-
over bids, Official Journal of the European Union, April 30, 2004, No. L 142/12.
5 European Commission, Report to the European Parliament, the Council, the European Economic 
and Social Committee and the Committee of the Regions on the application of Directive 2004/25/EC 
on takeover bids (COM(2012) 347 final, dated June 28, 2012 (“2012 Report”), p. 2, paragraph 3.
6 If the prerequisites for a squeeze-out are fulfilled, member states shall ensure that the offeror is 
able to require all the holders of the remaining securities to sell those securities at a fair price to the 
offeror.
7 If the prerequisites for a sell-out are fulfilled, member states shall ensure that a holder of remain-
ing securities of the target company is able to require the offeror to buy those remaining securities 
at a fair price under the same circumstances as provided for with respect to a squeeze-out.
8 The board neutrality rule (Article 9 of the Takeover Directive) provides that during the bid period 
the board of the target company must obtain prior authorization from the general meeting of share-
holder before taking any action which might result in the frustration of the offer.
9 The breakthrough rule (Article 11 of the Directive) neutralizes pre-bid defences during a takeover 
by making certain restrictions (e.g., share transfer or voting restrictions) inoperable during the 
takeover period and allows a successful offeror to remove the incumbent board of the target com-
pany and modify its articles of association.
10 The Commission stated in its 2012 Report (ibid.; footnote 5), p. 3, paragraph 7) that 19 member 
states have transposed the board neutrality rule while 3 member states have transposed the break-
through rule. About half of the member states allow companies who are subject to the board neu-
trality rule and/or breakthrough rule (by law or based on the articles of association of the company) 
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Member states had to implement the Takeover Directive until May 20, 2006. In 
its 2012 report on the application of the Takeover Directive (“2012 Report”)11 the 
Commission concluded that the Takeover Directive is working satisfactorily12 and 
that similar rules already existed or were in the making at the national level prior to 
the adoption of the Directive.13 A comparison with third countries14 showed that 
takeover offer legislation in those countries is based on similar principles to those in 
the Takeover Directive, including a mandatory offer rule and a board neutrality rule 
(except for the USA). None of the investigated third countries has an equivalent to 
the breakthrough rule and only a limited number of these countries have rules 
regarding squeeze-out and sell-out rights.15

24.2.2  The Model of the UK

The City Code on Takeovers and Mergers (“City Code”) had been developed since 
1968 as a voluntary instrument of self-regulation and has become to a certain extent 
the model regulation of modern European takeover rules.

Following the implementation of the Takeover Directive,16 the City Code received 
its own statutory basis in the UK.17 The Companies Act 2006 provides the require-
ments under which a company may, by means of an “opting-in resolution,” submit 
to the breakthrough rule of the Takeover Directive,18 as well as the rules for the right 

not to apply the rule when they are confronted with a takeover offer by an offeror who is not sub-
ject to the same rule (reciprocity).
11 2012 Report (cf. footnote 5).
12 Ibid.; footnote 5, p. 9, paragraph 21.
13 Ibid.; footnote 5, p. 3, paragraph 6. An external study conducted on behalf of the Commission 
included Austria, Belgium, Cyprus, the Czech Republic, Denmark, Estonia, Finland, France, 
Germany, Greece, Hungary, Ireland, Italy, Luxembourg, the Netherlands, Poland, Portugal, 
Romania, the Slovak Republic, Spain, Sweden, and the UK.
14 Ibid.; footnote 5, p. 5, paragraph 13, footnote 15: An external study conducted on behalf of the 
Commission (http://ec.europa.eu/internal_market/company/docs/takeoverbids/study/study_en.
pdf) included the following third countries: Australia, Canada, China, Hong Kong, India, Japan, 
Russia, Switzerland, and the USA.
15 Ibid.; footnote 14. The external study (which included the third countries Australia, Canada, 
China, Hong Kong, India, Japan, Russia, Switzerland, and the USA) concluded on p. 237: Three 
out of nine Major Non-EU Jurisdictions (China, Japan, and the USA) do not provide for an option 
to squeeze out minority shareholders following a successful takeover bid. Such jurisdictions may 
provide for alternative mechanisms permitting the exclusion of minority shareholders. Five out of 
nine Major Non-EU Jurisdictions (India, Canada, Japan, Switzerland, and the USA) do not provide 
for a minority shareholder right to force the majority shareholder to sell out their shares.
16 According to Part 28, Section 943 (1), of the Companies Act 2006, the Takeover Panel must 
adopt rules giving effect to Articles 3.1, 4.2, 5, 6.1–6.3, 7–9, and 13 of the Takeover Directive.
17 The City Code also has received a statutory basis in relation to the Isle of Man, Jersey and 
Guernsey.
18 Sections 966 et seq. Companies Act 2006.
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of the offeror to “squeeze out”19 and the right of shareholders to “sell out”20 follow-
ing a takeover offer.

The City Code21 contains rules for mandatory and voluntary offers. As a gen-
eral rule, a mandatory offer must be made22 to the holders of any class of equity 
share capital whether voting or nonvoting23 when (1) any person acquires an inter-
est in shares which (together with shares of persons acting in concert with it) carry 
30 % or more of the voting rights of a company,24 or (2) any person, together with 
persons acting in concert with it, is interested in shares which in the aggregate 
carry not less than 30 % of the voting rights but does not hold shares carrying 
more than 50 % of such voting rights and such person, or any person acting in 
concert with it, increases the percentage of its voting shares. The mandatory offer 
price must be, in respect of each class of share capital involved, in cash or be 
accompanied by a cash alternative at not less than the highest price paid by the 
offeror or any person acting in concert with it during the 12 months prior to the 
announcement of that offer.

The City Code requires the management of a target company to seek sharehold-
ers’ approval for any action that may result in the frustration of a bid.25 A Takeover 
Panel is supervising the takeover procedure.

24.2.3  The German WpÜG

The takeover regulation in Germany began with voluntary instruments of self- 
regulation that were eventually replaced by statutory law when the Securities 
Acquisition and Takeover Act (“WpÜG”) became effective on January 1, 2002.

24.2.3.1  The 1979 Guidelines

The Exchange Expert Commission at the Federal Ministry of Finance 
(Börsensachverständigenkommission, “BSK”) concluded in the 1970s that the reg-
ulation of public takeovers is necessary to support fairness and transparency in the 

19 Sections 974 et seq., 979 et seq. Companies Act 2006.
20 Sections 974 et seq., 983 et seq. Companies Act 2006.
21 Its general principles are the same as the general principles set out in the Takeover Directive.
22 Rule 9.1 of the City Code provides, as an exception, that a mandatory offer will not be required 
where control of the target company is acquired as a result of a voluntary offer made in accordance 
with the City Code to all the holders of voting equity share capital and other transferable securities 
carrying voting rights.
23 The offer must also be made to the holders of any other class of transferable securities carrying 
voting rights. Offers for different classes of equity share capital must be comparable.
24 “Control” is defined as an interest, or interests, in shares carrying in aggregate 30 % or more of 
the voting rights of a target company, irrespective of whether such interest or interests give de facto 
control.
25 Rule 21 of the City Code.
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capital markets and to protect shareholders and investors. In January 1979, the BSK 
published voluntary takeover guidelines26 (“BSK Guidelines”).27 The objective of 
the BSK Guidelines was to formulate basic rules ensuring in particular the equal 
treatment of the shareholders of a target company, the provision of sufficient infor-
mation to these shareholders, and an orderly and fair execution of public tender 
offer proceedings. The BSK Guidelines never achieved practical relevance.28

24.2.3.2  The 1995 Takeover Code

On July 14, 1995, therefore, the BSK adopted the so-called Takeover Code 
(Übernahmekodex)29 which replaced the BSK Guidelines.30 Still an instrument of 
self-regulation, the Takeover Code had the purpose to ensure transparency of the 
takeover proceedings and a fair participation of the minority shareholders in the 
setting of takeover prices, ensuring a fair and transparent takeover proceeding based 
on full information.

The Takeover Code provided for a mandatory offer which gave all shareholders 
of the target company the opportunity of a fair exit by obligating the offeror to 
extend an offer to all shareholders if the control of the company had changed.31 
Despite some criticism,32 the Takeover Code has received practical application in 
the German capital market, considering the large number of tender offers that 
complied with it.33 Its primary shortcoming was the lack of sanctions and 
enforceability, due to its legal construction as a voluntary code of conduct. In 
February 1999, the BSK concluded therefore that the takeover rules required the 

26 Leitsätze für öffentliche freiwillige Kauf- und Umtauschangebote bzw. Aufforderungen zur 
Abgabe derartiger Angebote in amtlich notierten oder im geregelten Freiverkehr gehandelten 
Aktien bzw. Erwerbsrechten (Guidelines for Public Voluntary Purchase and Exchange Tender 
Offers, as well as Invitations to Issue Such Offers, for Shares or Rights Traded on the Official 
Market or the Regulated Free Market).
27 Text in German language published in Fleischer/Kalss, Das neue Wertpapiererwerbs- und 
Übernahmegesetz, Munich, 2002, p. 197 et seq.
28 Schuster/Zschocke, Übernahmerecht/Takeover Law, Frankfurt am Main, 1996 (with supplement 
March 1998), p. 48 et seq.
29 Bilingual edition, with annotations: ibid.; footnote 28, p. 74 et seq.
30 Ibid.; footnote 28, p. 53. On October 16, 1997, the BSK adopted modifications to the Takeover 
Code, mainly concerning the mandatory offer and the related pricing rules, which were published 
on November 28, 1997, and entered into effect on January 1, 1998.
31 Until the modifications of November 28, 1997 (cf. footnote 30), the control threshold pursuant to 
the Takeover Code was originally fixed at 50 % of the voting rights of the target company. 
According to the revised provision, control could be obtained below the previous threshold. With 
respect to shareholder resolutions, for instance, control was presumed only if the potential offeror 
obtained at least a share of voting rights that would have constituted a percentage of voting rights 
equal to at least 75 % of the share capital present and entitled to vote at each of the three preceding 
shareholders’ meetings of the target company.
32 Cf., e.g., Kallmeyer, in: ZHR 161(1997), p. 435 et seq.
33 Schuster, in: Zschocke/Schuster, Bad Homburger Handbuch zum Übernahmerecht, Heidelberg, 
2003, Part A, point 27.
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binding force of a statute.34 The call for a takeover statute was influenced by the 
groundbreaking hostile takeover offer by which Vodafone Airtouch plc took over 
Mannesmann AG in 2000. Although both parties had acknowledged to adhere to the 
Takeover Code as basis for the takeover, neither party fully complied with its rules 
during the takeover procedure.35

24.2.3.3  The 2002 German Securities Acquisition and Takeover Act 
(“WpÜG”)

The WpÜG became effective on January 1, 2002, and aims at providing market 
participants a binding, statutory framework in line with international standards.36

The WpÜG lays down rules for three different types of offers for the acquisition 
of securities that were issued by a German-listed target company37: (1) takeover 
offers, (2) mandatory offers, and (3) voluntary tender offers. The distinction between 
the three types of offers is based on the acquisition of “control,” which is defined as 
the holding of at least 30 % of the outstanding voting rights of the target company.38 
A takeover offer aims at the acquisition of control; a mandatory offer is required39 
once the offeror has acquired control of the target company. Voluntary tender offers 
are offers that are neither takeover offers nor mandatory offers.

The offeror is generally free to determine the amount of the consideration. In the 
case of a takeover or mandatory offer,40 the higher of the following minimum 
amounts is required: (1) the volume-weighted average stock price (“VWAP”) of the 
target company during the 3-month period immediately preceding the announce-

34 Legislative Materials, BT-Drs. 14/7034, p. 27. The WpÜG is designed to ensure a fair and orderly 
procedure, greater transparency during the public tender offer procedure giving shareholders and 
employees comprehensive information rights, as well as equal treatment for minority 
shareholders.
35 Zschocke/Rahlf, in Wegerich, Business Laws of Germany, 2012 edition, Volume 1, Chapter 2:2, 
p. 145 et seq.
36 Legislative Materials, BT-Drs. 14/7034, p. 28.
37 The WpÜG primarily applies to German stock corporations and partnerships limited by shares 
whose securities are admitted to trading on a domestic organized market. Certain provisions of 
the WpÜG apply to (cross-border) European offers in cases where the shares in domestic or 
foreign target companies are quoted on an organized market outside the target company’s coun-
try of residence. Details are set out in the WpÜG and the WpÜG Applicability Regulation 
(WpÜG-Anwendbarkeitsverordnung).
38 For the analysis of whether a shareholder holds a controlling stake in a target company within the 
meaning of the WpÜG not only the shares legally owned by the shareholder count towards the 
30 % threshold but also voting rights that are attributed to the shareholder.
39 The WpÜG and the WpÜG Offer Regulation (WpÜG-Angebotsverordnung) set forth the require-
ments under which, apart from the possibility of disregarding certain voting rights, an acquirer of 
control can be released from the obligation to make a mandatory offer by way of an exemption 
decision rendered by the BaFin in its discretion after having considered the interests of the partici-
pants involved (the offeror and the shareholders of the target company). The BaFin may issue its 
exemption decision subject to conditions to address subsequent changes in the facts underlying the 
acquirer’s application.
40 Details are set forth in the WpÜG and the WpÜG Offer Regulation.
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ment of the offer or acquisition of control, or (2) the price paid or agreed for any 
previous acquisitions of shares in the target company during the 6-month period 
prior to the publication of the offer document.

The minimum pricing rules are an outflow of the principle of equal treatment of 
shareholders. The management of the target company is bound by certain neutrality 
obligations41 during the time period between the announcement of the offer or acquisi-
tion of control and the publication of the outcome of the offer in the  acceptance period.42 
The WpÜG provides for the possibility to “squeeze out” minority shareholders and a 
“sell-out” right of minority shareholders, following a takeover or mandatory offer.

The regulatory authority supervising offers pursuant to the WpÜG is the BaFin.
433 public tender offers pursuant to the WpÜG were announced until the end of 

2015, of which 411 offers were completed. These completed offers include 202 take-
over offers, 144 mandatory offers and 65 voluntary tender offers (Fig. 24.1). The BaFin 
prohibited a small number of offers. Until the end of 2015, 22 offers were not com-
pleted, predominantly as a result of the failure to fulfill conditions stipulated by the offer 
or such as reaching a minimum acceptance threshold.

24.2.4  Switzerland

Takeover regulation has been introduced in Switzerland, a non-EU member state, 
in 1995.43

These regulations apply to public tender offers44 for holdings in companies with 
registered office in Switzerland whose equity securities are listed in whole or in part 

41 Subject to certain limitations, the management board must abstain from any acts that could frus-
trate the success of the offer. The WpÜG lays out four exemptions to the neutrality obligations. The 
prohibition to frustrate the offer does not apply to (1) acts that a prudent and diligent manager of a 
company not affected by a takeover offer would also have taken; (2) the search for a competing 
offer; (3) acts taken with the consent of the supervisory board; and (4) defensive acts of the man-
agement board approved by the shareholder meeting in advance.
42 The WpÜG provides that a target company may provide in the articles of association that the 
neutrality rule and/or breakthrough rule under the Takeover Directive shall apply (“opt-in”); to 
ensure a level playing field for cross-border takeovers, a reciprocity clause (pursuant to such reci-
procity clauses, provisions in the articles limiting the effectiveness of share transfer restrictions or 
the ability of the company’s management to take defensive measures against takeovers shall be 
subject to the reservation that the offeror in the instant case or a company controlling this offeror 
is subject to a regulation equivalent to the provisions of the WpÜG for the case of its own potential 
takeover) may be included in the target company’s articles of association.
43 After the amendment of the 1995 Federal Stock Exchange Act, Swiss takeover law is governed 
primarily by several regulations: (1) the Federal Financial Market Infrastructure Act (“FMIA”); (2) 
the Financial Market Infrastructure Ordinance (“FMIO”); (3) the Swiss Financial Supervisory 
Authority’s Financial Market Infrastructure Ordinance (“FMIO-FINMA”); and (4) the Ordinance 
of the Swiss Takeover Board on Public Takeover Offers (“TOO”).
44 The FMIA contains a section concerning “public acquisition offers” but does not clearly define 
the term “public.”
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in Switzerland or in companies with registered office abroad whose equity securi-
ties are mainly listed45 in whole or in part in Switzerland.46

Swiss takeover regulation distinguishes between mandatory and voluntary tender 
offers. A target company may at any time adopt a provision in its articles of associa-
tion (so-called Opting-Out Clause) according to which an acquirer of control 
(Übernehmer) shall not be under the obligation to make a mandatory offer, provided 
that this does not prejudice the interests of shareholders.47

Whosoever, directly, indirectly or acting in concert with third parties, (i) acquires 
equity securities which, together with the equity securities already owned, exceed 
the threshold of 33 1/3 % of the voting rights48 of a target company (target compa-
nies may increase the threshold in their articles of association to up to 49 % of the 
voting rights), whether or not such rights may be exercisable, or (ii) who, directly, 
indirectly or acting in concert with third parties, held, on February 1, 1997, equity 
securities which granted him or her control of more than 33 1/3 % but less than 50 % 

45 The FMIO provides that the equity securities of a company with registered office in a foreign 
country shall be deemed “mainly listed” in Switzerland if the company must fulfill at least the 
same duties for the listing and maintenance of the listing on a stock exchange in Switzerland as a 
company with registered office in Switzerland.
46 The FMIA provides that if, in connection with a public acquisition offer, Swiss and foreign law 
are simultaneously applicable, then application of the provisions of Swiss law may be relinquished 
to the extent that the application of Swiss law would result in a conflict with the foreign law and 
the foreign law provides a protection of the investors that is equivalent to that provided under Swiss 
law.
47 Art.125 (3), (4) FMIA.
48 The threshold is to be calculated on the basis of the total number of voting rights according to the 
entry in the commercial register, Art. 34 (1) FMIO-FINMA.
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of the voting rights of a target company, and who acquires equity securities and 
thereby exceeds the threshold of 50 % of the voting rights, must make a mandatory 
offer49 for all listed equity securities of the target company.50 The mandatory offer 
price must be at least as high as the higher of the following amounts51: (1) the stock 
exchange price52 or (2) the highest price paid53 by the acquirer for equity securities 
of the target company in the preceding 12 months.54

Public tender offers55 are subject to supervision regulation by the Takeover Board 
(“TOB”). Once the offer has been published, the target company shall notify the 
TOB in advance about any defensive measure that it is considering.56

An offeror who, upon expiration of the offer period, holds more than 98 % of the 
voting rights of the target company may, within 3 months, petition the court to can-
cel the outstanding equity securities.57

24.2.5  The 2014 Sika/Saint-Gobain Case

The controversial nature of Swiss Opting-Out Clauses is highlighted by the recent 
case Sika/Saint-Gobain.58

The articles of association of Sika AG (“Sika”) contain an Opting-Out Clause, 
according to which an acquirer of shares of Sika shall not be obliged to make a 
mandatory offer, but also a clause59 providing for a limitation on the transferability 
of registered shares of Sika. Sika’s shareholder Schenker-Winkler Holding AG 

49 The FMIA does not contain a definition of the term “control.”
50 The Takeover Board may grant exceptions from the mandatory offer obligation in certain justi-
fied cases; cf. Art. 136 (1), (2) FMIA, Art. 40 et seq. FMIO-FINMA.
51 Art. 135 (2) FMIA.
52 Art. 42 FMIO-FINMA provides, inter alia, that this is the volume-weighted average price of all 
on-exchange transactions executed during the 60 trading days prior to publication of the offer or 
the advance announcement, as the case may be, which must be adjusted to take into account any 
sizable fluctuations owing to special events.
53 Art. 43 FMIO-FINMA.
54 The so-called best price rule, as laid down in Art. 10 TOO, provides that if the offeror acquires 
equity securities of the target company in the period from the publication of the offer until 6 
months after the additional acceptance period at a price that exceeds the offer price, it must offer 
this price to all recipients of the offer. The best price rule also applies to the acquisition of financial 
instruments and to offers relating to such instruments.
55 Public tender offers which are not qualified as mandatory tender offers are considered as volun-
tary tender offers.
56 Art. 35 TOO. Art. 36, 37 TOO lay out certain unlawful or inadmissible defensive measures.
57 Details are provided in Art. 137 FMIA, Art. 120 et seq. FMIO.
58 TOB decision 594/01 of March 5, 2015, and TOB decision 598/01 of April 1, 2015.
59 According to that clause, the board of Sika can reject an acquirer of registered shares as share-
holder to the extent that such acquirer’s number of registered shares exceeds 5 % of the total num-
ber of registered shares registered with the commercial register.
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(“SWH”) holds a total of 52.62 % of the voting rights and 16.43 % of the share 
capital.60 SWH is wholly owned by the family Burkard.

Family Burkard sold its SWH shares in 2014 to the French group Compagnie de 
Saint-Gobain (“Saint-Gobain”).61 The TOB confirmed the validity of the Opting- 
Out Clause62 and determined the applicability of the Opting-Out Clause to the pro-
posed acquisition of SWH holding that, therefore, Saint-Gobain and persons acting 
in concert with Saint-Gobain are not obliged to submit a public offer for the listed 
shares of Sika.63 While the TOB affirmed its competence to assess the validity and 
content of an Opting-Out Clause and the related issue whether an offer obligation 
pursuant to stock exchange law exists, the TOB denied its competence to indepen-
dently assess, pursuant to corporate law, the validity and content of a clause provid-
ing for a limitation of the transferability of shares which assessment falls into the 
jurisdiction of the civil court.64

In the latter respect, the takeover created an additional controversy as Sika has 
denied SWH to vote more than 5 % during its shareholders’ meetings since 2015, 
arguing that the selling shareholders in SWH and Saint-Gobain would be consid-
ered acting as a group.65 This dispute is pending.66

24.2.6  The US Solution

Takeovers in the USA are governed by law at federal level and at state level, and are 
mainly based on securing full information to the shareholders in a takeover situation 
(disclosure approach). Of course, the extensive case law has also to be taken into account.

60 The share capital of Sika comprises registered shares with restricted transferability, which are not 
listed anymore since 2003, and bearer shares which are listed in the main standard segment at the 
SIX Swiss Exchange.
61 On December 22, 2014, Saint-Gobain assigned all rights and obligations of the SPA to a com-
pany controlled by it.
62 TOB decision 594/01 of March 5, 2015, p. 8, 12.
63 TOB decision 598/01 of April 1, 2015, p. 10, 13; the TOB decision was confirmed by the deci-
sion of the FINMA Takeover Committee of May 4, 2015 (p. 10 et seq., 17) and the judgment of the 
Swiss Federal Administrative Court of August 27, 2015 (B-3119/2015).
64 Ibid.; footnote 63, p. 8.
65 Cf., e.g., media releases of Sika dated January 26, 2015, April 15, 2015, July 24, 2015, or April 
12, 2016.
66 Sika stated in media releases dated April 7, 2015 and June 11, 2015 that in the proceedings con-
cerning SWH’s requests with regard to the restriction of the voting rights, as well as for an ex parte 
order prohibiting any restrictions of SWH’s voting rights at the general meeting on April 14, 2015, 
SWH’s requests were denied by the Cantonal Court of Zug and that SWH’s appeal was denied by 
the Superior Court of Zug which held that the issue of the restriction of the voting rights shall be 
decided in ordinary proceedings. Sika stated in a media release dated October 2, 2015 that SWH 
has challenged certain decisions of the extraordinary shareholders’ meeting of July 24, 2015, men-
tioning that the principal issue in both proceedings is whether the transfer restriction as set forth in 
Sika’s articles applies to the intended sale of family Burkard’s stake in Sika to Saint-Gobain.
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At federal level the public trading of securities is regulated by the Securities 
Exchange Act of 1934 (“Exchange Act”), which applies to all listed companies. The 
primary regulator of the US securities markets is the Securities and Exchange 
Commission (“SEC”). Certain rules in the Exchange Act are aiming at the protec-
tion of shareholders of a target company whose shares are registered on a US 
securities exchange, and listed with the SEC, by means of mandatory full and fair 
disclosure of information regarding tender offers in filings.67

Such rules were in 1968 incorporated into the Exchange Act by the Williams 
Act,68 in order to regulate tender offers and takeover bids. Under the Exchange Act, 
parties who will own more than 5 % of a class of the company’s securities after mak-
ing a tender offer69 for (or who acquired more than 5 % of a voting class of) a com-
pany’s securities registered under the Exchange Act are required to make certain 
filings of disclosure statements with the SEC within 10 days.

A mandatory tender offer is not required under US takeover law.70 Antifraud 
provisions in the Exchange Act prohibit fraudulent, deceptive, and manipulative 
acts in connection with the tender offer.

In addition to takeover law at federal level, many states in the USA adopted their own 
provisions for takeovers, which in parts deviate from each other significantly. These 
provisions were adopted predominantly as reaction to hostile takeovers in the 1980s in 
order to prevent negative implications such as redundancies and tax shortfalls.71

24.3  Outlook

The ever-developing capital markets will lead to a continuous further evolvement of 
the takeover rules on the national or international level.72 Takeover rules will remain 
an integral part of a functioning equity market and mature together with it.

67 Schuster, in: Zschocke/Schuster (ibid., footnote 37), Part A, points 72 et seq.
68 The Williams Act (“An Act providing for full disclosure of corporate equity ownership of securi-
ties under the Securities Exchange Act of 1934”) added a number of provisions to Sections 13 and 
14 of the Exchange Act addressing beneficial ownership disclosure, tender offers, and changes in 
control, including Sections 13(d) and 13(e) [15 U.S.C. 78 m(d)–(e)]; and Sections 14(d) and 14(e) 
[15 U.S.C. 78n(d)–(e)] (Commission Guidance on Mini-Tender Offers and Limited Partnership 
Offers, Part I, in: footnote 2).
69 The term “tender offer” has never been defined in any statutory provision or rule (cf., footnote 68, 
Part I).
70 Schuster, in Zschocke/Schuster (ibid.; footnote 35), Part A, point 73.
71 Schuster, in Zschocke/Schuster (ibid.; footnote 35), Part A, point 75.
72 EU member states have the competence to introduce additional measures which go beyond the 
requirements of the Takeover Directive as long as the Directive’s general objectives are observed.
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24.3.1  “Acting in Concert”

This will apply for instance to the question of which persons are considered to be 
“acting in concert” for takeover purposes. As the holdings of voting rights of “per-
sons acting in concert” with the offeror are attributed to the offeror and added to the 
offeror’s holdings, the concept of “acting in concert” is decisive for calculating 
whether the control threshold has been crossed and, as a consequence, whether an 
obligation to make a mandatory offer has arisen. The European Securities and 
Markets Authority (“ESMA”) has published a public statement regarding informa-
tion on shareholder cooperation and acting in concert under the “Takeover 
Directive.”73 The statement includes a “White List” of activities, in order to provide 
legal certainty to institutional investors as to the extent to which they can cooperate 
with each other without being regarded as “acting in concert” and running the risk 
of having to make a mandatory offer.74

24.3.2  Creeping In

Another controversial issue is the use of the so-called creeping-in strategy. An 
offeror using such approach would acquire an initial stake in the target company 
close to the applicable mandatory offer threshold and then extend an offer with no 
or only an insignificant offer premium on the statutory minimum price. As a result, 
such offeror frequently can pass the control threshold without major investment and 
without purchasing all minority shares with the usual premium. Afterwards, the 
offeror is no longer obliged to make a mandatory offer when it further increases its 
share in the target company.

Some market participants hold the view that under such “creeping-in” strategy, the 
offeror would not give minority shareholders a fair chance to exit the company and 
share in the control premium, and that this technique is not in line with the objective 
of the Takeover Directive to protect minority shareholders in situations of change of 
control.75 The European Commission points out at examples in national legislation, 
such as additional mandatory offer thresholds,76 to prevent the use of this strategy.

73 ESMA/2013/1642, dated November 12, 2013. According to Art. 2 (1) (d) of the Takeover 
Directive, “persons acting in concert” shall mean natural or legal persons who cooperate with the 
offeror or the target company on the basis of an agreement, either express or tacit, either oral or 
written, aimed either at acquiring control of the target company or at frustrating the successful 
outcome of a bid.
74 Ibid.; footnote 73, p. 5 et seq.
75 Ibid.; footnote 5, p. 10, paragraph 25.
76 Ibid.; footnote 5, p. 10, footnote 38, pointing to an overview on p. 130 of the External Study. Also 
the ESMA public statement includes an overview on national control thresholds, alternative pri-
mary thresholds, additional mandatory bid thresholds, and secondary thresholds in the concerned 
member states of the EU, as well as in Iceland (Ibid.; footnote 73, Appendix B, p. 11 et seq.).
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The Commission may take steps to discourage the use of this technique across 
the EU.77 The European Parliament took the view that national competent authori-
ties should discourage such creeping-in techniques.78 A legislative initiative in 
Germany for the introduction of additional mandatory offer thresholds was rejected 
by Parliament.79

24.3.3  “Parallel” Acquisitions of Securities (the McKesson/
Celesio Case)

So-called parallel acquisitions have also become a field of legal discussion. The 
obtaining of corporate control can be influenced by the acquisition of nonvoting 
securities issued by a third party, such as convertible bonds, which carry for their 
holder the possibility of acquiring voting shares in the target company.80 If the acqui-
sition of such instruments, and the price paid or agreed for such, is not considered in 
the determination of the statutory minimum offer price, this creates a possibility for 
an offeror to avoid compliance with the minimum pricing rules. In such case, minor-
ity shareholders are unable to share in the control premium. In view of the objectives 
of equal treatment of shareholders and ensuring that shareholders may share in a fair 
way in the value of the target company, takeover regulation should cover at least 
“parallel” acquisitions carried out in the direct context of a takeover offer.

24.3.4  System of Legal Protection

Any regulation is only complete if it is complemented by an adequate system of 
legal protection. This raises numerous questions, including whether the making of a 
mandatory offer should be enforced also by the competent supervisory authority 

77 Ibid.; footnote 5, p. 10, paragraph 25.
78 Resolution of May 21, 2013 (2012/2262(INI)), paragraph 15.
79 Legislative Proposal, BT-Drs. 17/3481 dated October 27, 2010.
80 In the context of a takeover offer under the German WpÜG by an offeror (belonging to the 
McKesson group) for shares of the target company Celesio AG, the offeror bought convertible 
bonds in order to convert them in the context of the offer to pass the target 75 % threshold. The 
Frankfurt Regional Court held in a judgment dated December 2, 2014 (3-05 O 44/14) that, in the 
context of determining the minimum offer consideration, acquisition prices for convertible bonds 
are irrelevant for determining the prior acquisition price for new shares created by conversion of 
the convertible bonds - at least in the case of an offeror’s “derivative acquisition” of already issued 
convertible bonds from a seller. That judgment was set aside by the Frankfurt Higher Regional 
Court with a remarkable judgment dated January 19, 2016 (5 U 2/15), focusing closely on the 
economic purpose behind the acquisition of the convertible bonds in the specific case. However, in 
view of the importance of the applicability of the provision of the WpÜG at issue, the Frankfurt 
Higher Regional Court allowed an appeal which is currently pending before the German Federal 
Supreme Court.
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and/or by the shareholders if the offeror does not submit an offer document although 
the legal requirements for a mandatory offer are fulfilled. Current takeover regula-
tion typically provides that, as long as the offeror does not make the mandatory 
offer, the target company’s shareholders cannot exercise their right to exit from the 
target company by accepting the offer.

The German Federal Supreme Court recently held81 that the minority share-
holders of a German target company are entitled neither to a claim for a consider-
ation for their shares nor to a claim for damages if an acquirer of control does not 
comply with the statutory obligation to submit an offer document and to make a 
mandatory offer.82 This raises an issue before the background of the target of a 
functioning equity market and the principle of the protection of the interests of the 
shareholders of the target company. Consideration should be given, therefore, to 
the introduction of rules providing legal protection to shareholders and supervi-
sory authorities in this respect. The development of a functioning and balanced 
system of legal protection is one of the most difficult legal challenges to be worked 
on going forward.

24.3.5  The Role of Employees in a Takeover Situation

Employees of the target company are not considered direct parties to a takeover but 
rather “stakeholders” affected by the transaction. The Takeover Directive foresees 
that employees are provided with information on a takeover offer and that they may 
also provide their views on such offer.83 An offeror typically is obliged to disclose 
in the offer document its intentions with regard to the future of the target company 
and the jobs of its employees and management.84 The management and the supervi-
sory board of the target company shall prepare a reasoned statement on the offer, on 
the effects of the implementation of the offer including on employment, as well as 
on the offeror’s strategic plans for the target company and their likely repercussions 
on employment.85 They shall communicate that statement to the representatives of 
the target company’s employees or, where there are no such representatives, to the 
employees themselves. While some commentators plead for more involvement of 
the employees (or their representatives) in a takeover proceeding, the need for trans-

81 Judgment dated June 11, 2013, II ZR 80/12.
82 The court found, among other things, that the WpÜG has the purpose of creating framework 
conditions and, therefore, is primarily capital market law oriented, and that the provision stipulat-
ing the obligation to submit an offer document and make an offer is not a statute that is intended to 
protect another person.
83 Art. 6 (1), (2), (3) (i), Art. 8 (2) and Art. 9 (5) of the Takeover Directive.
84 Art. 6 (3) (i) of the Takeover Directive.
85 Art. 9 (5) of the Takeover Directive.
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action certainty and the fact that a takeover concerns changes on ownership level of 
the target company, however, speak for continuing with the current approach limited 
to employee information.

24.4  Conclusion

Takeover regulation has become a generally accepted and integral component of a 
functioning equity market. It will further evolve and mature, hand in hand with the 
development of the capital markets.
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Chapter 25
Implementing MiFID2: The View of a Cash 
Equities Trading Venue

Miroslav Budimir

25.1  Introduction

It has been more than 10 years that the European financial market has seen one of 
its most important pieces of legislation: the Markets in Financial Instruments 
Directisve (MiFID). Most of its provisions have been implemented in 2007. Its 
major achievement was the breakup of national monopolies in share trading. 
MiFID allowed competition in European equities trading, resulting in a sharp 
increase in the number of trading platforms. Apart from the desired outcome to 
boost competition, MIFID had also some unforeseen consequences. These partly 
resulted from the fact that the legislative text was written before the introduction 
of various technology changes, such as algorithmic trading and high-frequency 
trading (HFT). There have also been unintended consequences in the form of the 
creativity of market participants to find and exploit loopholes, e.g. the ability to 
trade outside the regulated environment. These developments were overshadowed 
by the Financial Crisis of 2008. MiFID was reviewed in the first half of the 2010s. 
As a result, the MiFID review addresses the market structure issues, but due to the 
crisis also focusses on the strengthening of transparency, stability and integrity of 
financial markets.

Before exploring these issues in detail, some clarity about the used terminology 
might be useful. Often, the terms MiFID or MiFID2 are used both for the whole 
legislative initiative including all relevant legislative texts and only for a respective 
Directive (for which the letter “D” stands). Figure 25.1 illustrates this structure. The 
original MiFID (for our purposes dubbed “MiFID1”) is displayed on the left-hand 
side. It consists of a framework Directive1 that outlines the general regulatory 

1 EU Parliament and Council [1].
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approach (“Level 1”) and two follow-up texts outlining further technical details 
(“Level 2”). The latter are subdivided into a Regulation2 (“Implementing 
Regulation”), and another Directive3 (“MiFID Implementing Directive”, or Level-2 
Directive). In this context it is useful to know that the difference between an EU 
“Regulation” and a “Directive” is that the former is directly valid throughout the 
Union, whereas the latter has to be implemented in the form of a national law in 
each respective member state. Throughout this article we will mean the left-hand 
part of Fig. 25.1 when referring to the original MiFID and dub this complex as 
“MiFID1”, whereas the MiFID revision is “MiFID2”. The latter comes in two fla-
vours: A Level 1 Regulation4 and a Level 1 Directive.5 In this context it is notewor-
thy that “MiFID2” means more than just Directive 2014/65/EU, as it also consists 
of a multitude of Level 2 texts in the form of technical standards and delegated acts. 
In the following, when we mean specific texts, we will refer to their specific desig-
nations, such as 2014/65/EU.

The aim of this chapter is to shed some light on the development of MiFID 
and especially its review. We will focus predominantly on cash equity trading, 
meaning that other MiFID-related topics such as market data and access consid-
erations, derivatives or commodities will not be tackled. In Sect. 25.2, we will 
highlight the impact of MiFID1 on the current market structure and some 
unforeseen and undesired consequences. In Sect. 25.3 we investigate the key 
changes brought by MiFID2 from the perspective of cash equity trading. In 
Sect. 25.4 we investigate the consequences of the new rules for 
implementation.

2 EU Commission [2].
3 EU Commission [3].
4 EU Parliament and Council [4].
5 EU Parliament and Council [5].
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Fig. 25.1 The structure of MiFID1 and MiFID2 at a glance
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25.2  MiFID1: From the Concentration Rule to Electronic 
Trading

25.2.1  The Development of MiFID1

MiFID1 was developed in the first years of the 2000s and entered into force in 2004, 
but most of its provisions became effective on 1 November 2007. MiFID1 was pre-
ceded by the Investment Services Directive6 of 1993, which has introduced the con-
cept of remote membership, and thus paved the way for the introduction of the 
electronic stock exchange order books in Europe. In this step, the order execution 
process, that was until then handled manually by humans (e.g. Kursmakler or spe-
cialists), was automated. These developments can thus be seen as the first wave of 
automation of equities trading in Europe. A second wave followed during the 
2000s, when market participants transformed the manual order processing (order 
generation, -submission and -management.) into an automated process.

25.2.2  Competition: The Holy Grail for MiFID1

At the time that MiFID1 was developed, the focus of regulators was to create a 
single EU market for financial services.7 One of the major goals of MiFID1 was the 
harmonisation of securities trading in Europe. Behind this background, investor 
protection and competition were to be strengthened.

One of the results of improved competition was the end to the concentration 
rules that existed throughout Europe in various forms.8 On the one hand, MiFID1 
introduced the concepts of “multilateral” and “bilateral” trading. The multilateral 
execution venues consisted of traditional exchanges (“regulated markets”) and of 
the newly created “multilateral trading facilities” (MTFs). Both types are labelled 
as “trading venues”. For bilateral trading, the concept of “systematic internalisers” 
was created. It was the legal form envisaged for banks that systematically execute 
their clients’ orders away from public markets. Other bilateral trading that was 
characterised as ad hoc, irregular, in large order sizes and between professional 
counterparties,9 was considered to be an exception. As such, it was allowed to be 
traded under the label “over the counter” (OTC).

6 EU Council [6].
7 MIFID1 was the cornerstone of the Financial Services Action Plan (FSAP). The FSAP was an EU 
initiative running from 1999 for a period of 5 years. It aimed at improving the single market for 
financial services. See EU Commission [7].
8 The purest form of the concentration rule pre-MiFID1 was found in France, Spain and Italy. 
Weaker forms—such as exchange precedence rule—were observed in Germany, whereas the UK 
had a de facto concentration rule in the form of obligation to report any off-exchange trade through 
the post-trade reporting facilities of the London Stock Exchange.
9 MiFID1 (2004/39/EC), recital 53.

25 Implementing MiFID2: The View of a Cash Equities Trading Venue



552

As a consequence of this liberalisation, a large number of trading venues emerged 
and challenged incumbent cash equity exchanges on their home turf. Within a few 
years, and after several rounds of industry consolidation, the equities market land-
scape in 2015 was formed by the home markets (major players include Bolsas y 
Mercados Españoles, Euronext, London Stock Exchange Group, Nasdaq OMX and 
Deutsche Börse) and by MTF platforms (major players are BATS Chi-X Europe10 
and LSEG-majority-owned Turquoise). As of today, the challengers capture around 
20–40 % of market share in the respective home markets of the most relevant 
European indexes.

The flip side of competition is the fragmentation of liquidity. As liquidity is now 
dispersed across several trading venues, investors notice it is more difficult to find. 
This observation has two major adverse consequences, both which are related to the 
efficient reconsolidation of fragmented markets11:

 1. Market participants need access to liquidity on dispersed trading venues. As a 
consequence, heavy investments in trading infrastructure were necessary.

 2. The price formation process might suffer under certain conditions, especially 
when transparency is reduced.

With regard to the infrastructure investments: Intermediaries such as banks and 
brokers need to have access to the dispersed liquidity pool(s) in order to enable best 
execution to their clients. On the one hand, they enjoy the reduced transaction costs 
that are the direct result of increased contestability between trading venues. On the 
other hand, brokers need to connect to various execution venues, resulting in heavy 
IT investments for themselves. It is still far from clear whether the savings in trading 
costs were able to overcompensate for the additional investments.

With regard to the price formation process, the fathers of MiFID1 have consid-
ered that the adverse effects of competition could be healed by a large degree of 
transparency. If liquidity is dispersed, price formation can only work effectively if 
everyone can see the prices of orders that are offered on each market fragment. 
However, the requirement towards transparency usually clashes with the willing-
ness of traders to provide information on their own orders. This is because when a 
large order gets exposed, prices tend to move unfavourably at the expense of the 
large order trader.12 Most curiously, the very same traders that are unwilling to show 
their own orders are very keen to see the orders of everyone else. This has led to a 
situation where the public interest to obtain transparency clashes with the rational 
behaviour of individuals not to provide transparency themselves. This is where the 
regulator has to step in and mandate transparency. As MiFID1 introduced competi-
tion (i.e. the fragmentation of order flow), transparency was considered to be the 
tool to virtually reconsolidate (i.e. defragment) the market.

10 Chi-X was acquired by BATS in 2011 and runs as “BATS Chi-X Europe” since. It has become a 
regulated investment exchange in May 2013.
11 See Harris ([8], p. 533).
12 For an overview about the reasons of the adverse price movements see, e.g., Harris ([8], 
p. 324–325).
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Exceptions of the overall transparency requirement can be reasonable, for example to 
protect large orders from obtaining worse prices once their existence becomes known to 
the market (“adverse price movement”). Therefore, MiFID1 provided for some limited 
exceptions, which are known as “pre-trade transparency waivers” (see Sect. 25.3.2.1).

25.2.3  The Undesired Consequences of MiFID1

MiFID1 was written before the second wave of trading automation took off (see 
Sect. 25.2.1). As a result, the new technology developments were not appropriately 
considered in the legislation. These developments surfaced during the second half 
of the 2000s. For example, the phenomenon of algorithmic trading started to develop 
at the time, and the term high-frequency trading was coined around 2006.

MiFID1 did not offer the tools necessary to cope with these developments. As a 
result, ESMA issued Guidelines on Automated Trading13 in 2012 introducing 
requirements for both trading venues and investment firms.

Another example includes brokers starting to automate the processes of their 
internal trading desks, resulting in the automation of the execution process. As a 
result, internal broker crossing networks (BCN) were developed, which allowed 
brokers to internalise their client orders more efficiently. BCNs also started to look 
more and more like exchanges—with the additional client benefit of not having to 
display their orders to the public. Orders executed in these BCNs were classified 
as “OTC” executions with the effect that the strict transparency obligations as 
imposed to trading venues did not apply. This was a straightforward case of regu-
latory arbitrage, as the principle “same business—same rules” did not apply to 
these exchange- like facilities.

A related phenomenon is the limited adoption of the “systematic internaliser” 
(SI) regime. Originally, it was intended to capture traditional OTC trading con-
ducted between an investment firm and its client. However, the result was that only 
a handful of firms have applied for SI status14—a clear indication that the intended 
SI regime does not work as envisaged. In 2014, only 1 % of overall volumes in DAX 
equities were executed under the label “SI”. This contrasts to as much as 43 % of 
volumes reported under the label of “OTC” (Fig. 25.2).

How can the large OTC portion be explained? One of the most prominent arguments 
used by the proponents of dark trading is that large orders need protection from the price 
moving unfavourably. However, due to the poor data quality (see Sect. 25.3.2.2) it is 
very difficult to verify this claim. In this context, one of the rare pieces of research15 that 
have conducted a thorough analysis of the OTC market on a trade-by-trade basis has 
shown that an overwhelming part of orders executed in the OTC market is smaller than 

13 ESMA [9].
14 A total of 12 firms were registered as SIs in the MiFID database as of January 2015: thereof 8 
from the UK, 2 from Denmark and 1 each from France and Italy.
15 Gomber, Lutat, Pierron and Weber [10].
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the size available for the best price at the home market. This means that these orders 
could have been executed in the transparent market without any price impact. Thus the 
authors derive the finding that these orders neither need the “large order protection”, nor 
do they fit the criteria for OTC trading mentioned in Sect. 25.2.2.

Similarly, the use of dark trading on trading venues was accelerated. By 
December 2014, around 4.4 % of total pan-European trading venue volume was 
conducted in regulated dark pools (i.e. a trading venue operating under a pre-trade 
transparency waiver).16 The more attractive dark trading becomes, less activity 
takes place on transparent (“lit”) venues, which may end up in the weakening of 
the price discovery process. Usually, the prices from the lit market are used as 
reference points in the dark market in a similar way to a beam from a lighthouse.17 
Therefore, all activities that weaken the price discovery process might have a det-
rimental effect on the collective wish for market transparency.

The MiFID revision provides a unique opportunity to address these issues. In our 
next section, we will take a closer look at these developments.

25.3  MiFID2: From Electronic Trading to Transparency 
and the Strengthening of the Financial System

MiFID1 contained a clause that mandated an assessment of various MiFID topics to 
take place by 2008. Due to the financial crisis, this undertaking was delayed until 
December 2010, when the public consultation for the review of MiFID1 was 

16 Source: Fidessa.
17 Schwartz ([11], p. 340).
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published.18 In the following EU legislative procedure, the review consisted of a 
regulation and a directive and was developed in the period between October 201119 
and June 2014.20

This section investigates the concrete changes brought by MiFID2. In the after-
math of the financial crisis, the aims have somewhat shifted from fostering efficiency 
and integrity towards increasing stability and strengthening the financial system.

25.3.1  Electronic Trading

One of the shortcomings of MIFID1 was that the technical developments that took 
place in the second part of the 2000s were not considered adequately. The MiFID 
revision provides this opportunity. As a consequence, MiFID2 provides significant 
provisions on algorithmic trading (AT) and HFT.

A detailed analysis of both AT and HFT is provided in Chap. 12 and in Chap. 13 
of this volume, whereas the latter contribution also covers regulatory aspects.

As already mentioned in Sect. 25.2.3, one of the undesired consequences of 
MiFID with regard to electronic trading were BCNs. These systems have the capa-
bility to match client orders internally, without the need for the broker to pass them 
on to an external venue. In some cases, order flow from the proprietary trading desk 
was also mixed. These systems operate like quasi-exchanges, and in most cases 
without a market model nor trading surveillance. For these reasons, MiFID2 bans 
BCNs for equities. For other asset classes (i.e. bonds, structured finance products, 
emission allowances or derivatives), the concept of organised trading facilities 
(OTF) is introduced.21

25.3.2  Transparency

During the years of the MiFID review in the first half of the 2010s, transparency was 
one of the most controversially discussed topics in the industry. On the one hand 
there are the representatives of investors, who claimed that extensive order display 
would harm their execution costs; on the other hand the guardians of price discov-
ery, claiming that almost every order must be displayed in order to contribute to 
price discovery in a fragmented environment.

MiFID1 has introduced provisions for equities transparency only. The aim of 
MiFID2 is twofold: First, it extends the transparency requirement for equities. 
Second, it introduces transparency requirements to other asset classes, which are 
not further considered within the scope of this chapter.

18 EU Commission [12].
19 EU Commission [13–15].
20 EU Parliament and Council [4, 5].
21 See MiFID2 (2014/65/EU) Article 4(1) (23) and Article 20.
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With regard to equities trading, two types of transparency matter: transparency 
on orders (pre-trade transparency) and transparency on trades (post-trade 
transparency). In the following, the MiFID2 changes are presented.

25.3.2.1  Pre-trade Transparency

MiFID1 introduced a strict transparency regime for equities traded on trading ven-
ues. Exceptions were only allowed in four cases (so-called waivers):

• Reference price waiver (RPW)
• Negotiated trade waiver (NTW)
• Large-in-scale waiver
• Order management facility waiver

Throughout the legislative procedure, some of these waivers were intensely 
discussed, and there were proposals to drop some of them.22 However, all of 
those waivers survived the MiFID review, but some with significant changes: 
The RPW and the NTW were restricted in their usage. Figure 25.3 shows the 
tremendous growth in the share of the RPW market, supporting the assumption 
that not tightening the requirements could lead to further substantial increases in 
dark trading.

The new rules for the RPW and the NTW state that trading under these can only 
be conducted as long as certain volume thresholds are not reached. These, so-called 
volume caps23 amount to

• Four percent of volume traded on one dark venue compared to all trading venues 
in the EU or

• Eight percent of volume traded on all dark venues compared to all trading venues 
in the EU.

These figures are based on a rolling average over the last 12 months. Once the 
4 % (8 %) cap is reached, the competent authority (all competent authorities) that 
authorised the use of the waivers by that venue has to suspend the use of that 
waiver on that venue (all venues) in that financial instrument for a period of 6 
months.

Pre-trade transparency in equities and equity-like instruments by systematic 
internalisers is provided by their quotes. Title III of MiFIR specifies these require-
ments and mandates that SIs must display their quotes in liquid equities, which shall 
amount to at least 10 % of the standard market size (SMS). The SMS in a typical 
liquid German equity today amounts to 7.500 Euro.24 As a result, SIs will be obliged 

22 EU Commission ([13], p. 8, and Article 4).
23 See MiFIR, Article 5.
24 According to MiFID Database (inquiry on 5 January 2015). Out of 111 shares that qualify the 
criteria of liquid German shares, the only exemptions are Allianz, Münchener Rück and 
Volkswagen, each with an SMS of 15,000 Euro.
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to typically quote sizes as small as 750 Euro on each market side. In addition, SIs 
will be able to provide price improvement, provided that the prices fall within a 
public range close to market conditions.

As outlined in Sect. 25.2.3, only a handful of firms opted in to being an SI. This 
optionality was obviously seen as a flaw in MiFID1; therefore MIFIR introduced 
strict quantitative criteria, based on whether the firm provides “frequent and system-
atic” and “substantial” trading. Once the thresholds are crossed, the firm needs to 
register as SI in the respective financial instrument.

25.3.2.2  Post-trade Transparency

In Sect. 25.2.3 we have provided one possible explanation regarding the size of 
OTC trading: A vast number of small orders executed “OTC”, although they could 
have been executed without price impact on the transparent market. Another expla-
nation focuses on the quality of data reported under the label “OTC”. Accordingly, 
there are no strict requirements towards how and when to report an OTC trade to the 
reporting venue. As a consequence, the same trade may (or may not) be reported 
several times (by both the buying broker and the selling broker; and then again by 
the two brokers trading with their respective end investors, resulting in up to four 
trade reports for one transaction). In addition, reports are often done with significant 
time delay. For example, MiFID1 allows the delay for up to 3 trading days, depend-
ing on the size of the order. As a result, OTC trade data is considered to be inflated, 
and inaccurate regarding the precise time of execution.

As a solution, MIFIR mandates investment firms to publish price, volume and time 
of their transactions through an approved publication arrangement (APA).25 APAs are 

25 MiFIR Article 20.
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facilities that filter post-trade data received from investment firms before publishing 
it. In order to further improve data quality, ESMA was mandated to produce technical 
standards specifying the maximum time limits allowed for publication, as well as the 
content in the form of specifying trade identifiers. These measures, combined with the 
publication of data through APAs, should ensure that data provided by investment 
firms is quality-checked, thereby ensuring a minimum informational content of 
bilateral trades.

25.3.3  Other Topics Relevant for Cash Equity Trading

In the following, we shed some light on additional topics that are noteworthy from 
a cash equities point of view as some significant changes are imminent.

25.3.3.1  Trading Obligation for Shares

As outlined in Sect. 25.2.3, the SI regime did not function effectively. MiFIR tackles 
the issue by demanding that more trading takes place on trading venues and SIs. As 
a result, MiFIR Article 23 introduces a trading obligation for investment firms, 
mandating that all trades in shares must be facilitated on a trading venue or by the 
investment firm in its capacity as SI. Exceptions apply for transactions that are non- 
systematic, ad hoc, irregular and infrequent or are carried out between eligible and 
professional counterparties and do not contribute to the price discovery process.

25.3.3.2  Transaction Reporting

Transaction reporting is the reporting of all trades to the competent authorities 
with the purpose to support the facilitation of their supervisory activities. This 
provision, introduced with MiFID1, related not only to equities, but also any 
financial instrument that is traded on an exchange. According to the provision, 
investment firms must report their trades to their competent authority at the next 
trading day at the latest.

Title IV MiFIR broadens the reporting requirements significantly. First, the 
scope of financial instruments that require reporting is increased. Second, the iden-
tity of the client on whose behalf the investment firms executed the transaction 
must be disclosed—with MiFID1, this provision was left to the discretion of each 
member state. Third, there is a new requirement to report whether the transaction 
resulted from a short sale. And finally, transaction reports will have to identify the 
persons (trader ID) and any computer algorithm (algo ID) that is responsible for 
the investment decision.
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25.4  From Good Intentions to Possible Overregulation

In this section, we investigate the consequences of the new rules for 
implementation. We focus on the good intentions, and also highlight the dangers 
of overregulation from past regulatory initiatives involving cash equity. Then, 
we will focus on items from MiFID2 that seem not to be proportionate in terms 
of costs and benefits.

25.4.1  The Good Intentions of MiFID2

There are several things that the MiFID review has improved. In addition to safe-
guarding investor protection, achieving an efficient and integrated financial market, 
it was also important for regulators to position MiFID2 as “an essential part of the 
structural reforms aimed at establishing a safer, sounder, more transparent and more 
responsible financial system working for the economy and society as a whole in the 
aftermath of the financial crisis”.26 Another goal for MiFID2 was to address intrans-
parent and unregulated parts of the financial system. This approach will definitely 
benefit the European market structure.

Some examples of how MiFID2 tackles these challenges are the following:

• Extension of transparency requirements for equities (see Sect. 25.3.2): Helps to 
preserve the price formation process on fragmented market.

• Introduction of transparency requirements for other asset classes, i.e. other asset 
classes, i.e. equity-likes, bonds, structured finance products, emission allow-
ances or derivatives: Helps to establish the wider goal to trade more financial 
instruments in a transparent environment.

• Introduction of trading obligation for shares (see Sect. 25.3.3.1): Helps to ensure 
more trading on regulated execution venues.

• No OTF for equities (see Sect. 25.3.1): Prevents to water down the high market 
efficiency of the equity market, which would occur due to the ability for discre-
tionary execution on this trading venue. In contrast, non-equities markets are not 
as developed, so that any kind of organised trading will help to increase the 
degree of efficiency on these market segments.

Despite these valid regulatory actions, there is always the latent danger of over-
regulation. This holds especially true in a situation where one of the newly issued 
goals of the lawmaker explicitly considers the financial crisis.

26 EU Commission ([12], p. 6).
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25.4.2  The Pitfalls of Overregulation

The constant challenge for lawmakers and regulators is to find the right balance 
between prudent regulation and overregulation. Quite a few regulatory initiatives 
have been issued in the aftermath of the financial crisis of 2008, MiFID2 being 
one of them. There are some examples from past experience to consider when 
drafting new regulations, as there have been pitfalls which were in the most cases 
successfully avoided:

• Short-selling rules: During the crisis and in its aftermath, a series of European 
short-selling rules have been crafted, culminating in the EU Short-Selling 
Regulation (SSR).27 All these rules had in common the restriction of short-sell-
ing activities, especially the ban of uncovered short selling. But short selling is 
essential for liquidity provisioning strategies. Therefore, the good intention of 
regulators to address market stability is in reality fully reversed and the eventual 
outcome is lower liquidity and higher trading costs for investors. Initial propos-
als included the ban of uncovered short positions (including derivatives). This 
would have restricted the ability of market makers to perform their duties. 
Fortunately, those plans were shelved and the final version of the Regulation 
included exemptions for intraday uncovered short positions for liquid equities, 
fostering market efficiency.

• Rules regarding algorithmic trading and HFT: In the aftermath of the US 
Flash Crash of 2010, automated trading got under the scrutiny of regulators. 
The key question is whether entrusting trading decisions to machines would 
endanger market stability and execution process. As a result, ESMA pub-
lished its Guidelines on Automated Trading,28 and Germany passed a law that 
governs automated trading activity.29 By and large, the provisions of the 
German HFT Act carefully balance the risks and benefits of automated trad-
ing and re-considered to be proportionate and reasonable. Most of these pro-
visions can in a similar fashion also be found in MIFID2. However, during 
the lawmaking process, some less helpful proposals affecting the market 
structure have been made, for instance the idea to introduce a mandatory min-
imum order resting time of half a second for all orders. Such an idea would 
have had a disruptive effect on the market design, as the currently proved and 
functioning market models of trading venues would have to be changed, 
whereas these have neither been thoroughly thought through nor properly 
tested in practice before.

• The planned introduction of a financial transaction tax (FTT): The idea of the 
FTT is often regarded as panacea to “making the financial sector pay its fair 
share”30 for the role it played in the origins of the economic crisis, with the losses 

27 EU Parliament and Council [16].
28 ESMA [9].
29 Roth and Budimir [17].
30 EU Commission [14].
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eventually imposed to taxpayers. But in the end, an FTT in equities will simply 
shift trading volumes to the dark and unregulated execution space, and will most 
certainly increase the cost of investing to ordinary investors.

In the next section, we discuss what undesired consequences might result from 
MiFID2.

25.4.3  Possible Overregulation with MiFID2

In the following, we will highlight some points where the efforts might exceed the 
prospected benefits of the regulation.

25.4.3.1  Electronic Trading

MIFID1 implemented several exemptions for various market participants not falling 
into its scope. One such exemption existed for pure proprietary traders, with the 
result that HFT were not in the scope of MiFID. This changes with MiFID2, which 
envisages that all proprietary trading firms engaging in direct electronic access or 
entities applying a high-frequency algorithmic technique fall under its scope. This 
effectively introduces licensing requirements for these participants and thereby 
increases the ability for regulators to perform their supervisory activities.

On the flip side, for the relevant firms this also increases their regulatory bur-
den. Licensing the status might lead to a situation where proprietary trading firms 
need to satisfy numerous additional requirements imposed by their local regula-
tions. For example, these requirements might envisage that becoming a regulated 
investment firm goes along with mandatory contributions towards deposit insur-
ance funds—although HFT firms per definition do not have customers with funds 
that need to be safeguarded. Eventually, the strengthened requirements might lead 
to a situation where these firms adapt their business models and cease trading with 
the overall result of ceasing to provide liquidity to the market, with the result of 
increased spreads.

MiFID2 introduces the requirement to flag trading algorithms. The purpose of 
this provision is to equip the supervisor with the ability to distinguish individual 
strategies that reside behind a trading participant. The algo flagging requirement 
is stated in the Directive (2014/65/EU, Article 48(10)), with the consequence 
that each member state might impose its own technical details on the flagging 
requirements. As the institutional trading landscape in Europe is highly inte-
grated, and most of the participants trade on all European venues, a heteroge-
neous flagging requirement across member states would highly increase the 
complexity of flagging. In such a scenario, any participant would have to apply 
a different flagging logic, depending on the country of origin of the respective 
trading venue that the participant acts on. A far better solution is provided by a 
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harmonisation of flagging requirements throughout Europe. An opportunity to 
achieve this is provided by the transaction reporting regime as outlined by MiFIR 
(see Sect. 25.4.3.3).

25.4.3.2  Transparency

MiFID2 has introduced volume caps for waivers, as outlined in Sect. 25.3.2.1. 
These caps will require data processing on a daily basis for every venue that is 
engaged in dark trading (RPW and NTW). For each financial instrument, the data 
has to be obtained, calculated, cross-checked and then evaluated whether the thresh-
olds are breached. In the case of the 4 or 8 % volume cap breach, pan-European 
coordination is necessary to shut the respective markets implementing this waiver. 
This will require a high coordination effort, involving many parties. In addition to 
the increased alignment efforts, there is also the question of liability when things do 
not develop as planned.

The desired result—the protection of market transparency—could have been 
achieved way more elegantly by an alternate approach: Instead of capping the total 
amount of trading (often achieved by trading very small undisplayed orders), a sim-
ple order size threshold would have achieved the same goal: For instance, an order 
volume threshold set at a percentage (e.g. in the area of 50–80 %) of the current 
large-in-scale threshold would have enabled only larger orders to be traded by this 
waiver. Smaller orders—for which there is no need for protection from display as 
their price impact is small—would have continued to be executed in the lit order 
book environment, thereby positively contributing to price discovery.

25.4.3.3  Other Aspects

The trading obligation makes sure that shares are by and large executed on a trading 
venue or via an SI. This would mean that it would become impossible to continue 
OTC share trading on a systematic and frequent basis. However, one market struc-
ture parameter was overlooked that enables for competition: tick size. As tick sizes 
are regulated in MiFID2 across trading venues,31 there is no possibility for exchanges 
and MTFs to compete against each other on this parameter alone. But tick sizes are 
not regulated for systematic internalisers. Therefore it is expected that SIs will com-
pete with trading venues on tick sizes, offering slightly better prices to their clients 
than that are possible on trading venues.

With regard to transaction reporting, MiFIR requires to report whether the trans-
action resulted from a short sale. The definition of short selling is taken from the 
SSR, which also requires the reporting of short sales to the regulator and the public. 
However, these reports require only net positions to be reported. In contrast, MiFIR 
requires to designate every trade whether it resulted from a short sale or not. This 

31 MiFID2 (2014/65/EU) Article 49.
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will increase the burden on the back offices of trading firms, as they will have to 
manage their inventory very thoroughly in order to be compliant to this provision. 
This will introduce a further complexity, which will most likely increase infrastruc-
ture costs. Behind the background of the existing short-selling transparency regime, 
additional insights for regulators seem to be limited whereas the burden of the 
implementation might be considerable.

MiFID2 has implemented provisions for flagging of trading algorithms. However, 
the legislative text did not provide for a link between the regulation and the direc-
tive. As outlined in Sect. 25.4.3.1, MiFID2 (2014/65/EU) allows member states to 
require different methods of algo flagging, whereas MiFIR (Article 26(3)) demands 
a unique, pan-European solution. The obvious pitfall in this setting is that due to 
lack of coordination between the EU and the member states the implementation 
might not be standardised, resulting in increased efforts for participants, trading 
venues and competent authorities.
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Chapter 26
European Financial Integration: Monetary 
Union, Banking Union, Capital Markets Union

Andreas Dombret

26.1  Introduction

Since the Treaties of Rome were concluded in 1957, the history of Europe has been 
marked by an ever-deepening integration. To some degree this process has certainly 
been driven by the idea that in a globalised world only a united and strong Europe can 
succeed. In 1954, Jean Monnet, one of the founding fathers of the European Union, 
said: “Our countries have become too small for today’s world, when compared to the 
potential of modern technical means and in relation to the dimension of America and 
Russia today, China and India tomorrow [1]”. In that sense, European integration and 
also the introduction of the euro could be interpreted as a response to globalisation—as 
an attempt to create a strong regional pole in an increasingly multipolar world.

From an economic point of view, this process of integration culminated in the 
introduction of the euro in 1999. In that year, Europe took a historical step towards 
deeper financial integration. However, it was a controversial step. Many critics 
argued that Europe was not yet an optimal currency area and thus not ready for a 
single currency. In their “coronation theory”, the creation of a single currency should 
be the coronation of a long-term process of political and economic convergence, not 
the precondition for it. In contrast to that view, proponents of the euro propagated the 
“locomotive theory” whereby a single currency would be introduced early on and 
would act as a locomotive for further economic and political integration.1 Eventually, 
the proponents of the “locomotive theory” prevailed, and the euro was introduced in 
1999 and, for the first 10 years of its existence, proved to be a stable currency.

1 For a more extensive discussion on these two theories see Kruse, D. C. [2], Monetary Integration 
in Western Europe: EMU, EMS and Beyond. London, and Wolf, D. [3], Neofuctionalism and 
Intergovernmentalism Amalgamated: The Case of EMU. In: Verdun, A., The Euro: European 
Integration Theory and Economic and Monetary Union. New York.
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Then, in the wake of the global financial crisis of 2008, the euro area slid into a 
crisis of its own. In 2010, Greece stumbled into a sovereign debt crisis which quickly 
led to a loss of confidence in other countries at the periphery of the euro area and 
eventually brought the euro area to the brink of collapse. Extensive rescue packages 
provided by the member states of the euro area as well as unconventional measures 
taken by the ECB helped to calm the markets and prevented the crisis from escalating. 
At the time of writing, many euro-area countries are still struggling with the fallout 
from the crisis such as high unemployment, sluggish growth and high public debt. 
Some of the necessary reforms at the national level have already been undertaken and 
are beginning to bear fruit, but a long way still lies ahead.

At some point along that way, the focus should shift from managing the cur-
rent crisis to preventing future crises. And here it is relevant to look at the frame-
work of monetary union. The crisis has exposed weaknesses in this framework, 
and looking to the future, it is these weaknesses we have to address. In the attempt 
to reach this objective, integration could be the way ahead. But before discussing 
the way that lies before us, it is important to look back in order to understand how 
it all happened.

26.2  The European Monetary Union in Crisis

The crisis in the euro area is a complex phenomenon that can be viewed from a 
great many different angles. With regard to the institutional framework of mone-
tary union, there are at least two aspects that deserve to be highlighted: first, a 
fateful connection between banks and public finances; second, a somewhat lop-
sided approach towards European integration that resulted in an imbalance between 
liability and control.

26.2.1  Banks, Public Finances and the “Doom Loop”

A central aspect of the crisis in the euro area was the connection between banks 
and public finances. This connection can take the form of a vicious circle—or 
doom loop—and was a major driver of the crisis. This doom loop is to a large 
extent driven by a concept that is sometimes labelled “systemic relevance” and 
sometimes “too big to fail”. What does it mean when a bank is systemically rele-
vant or “too big to fail”? In essence, it means that the bank in question is very big 
or very interconnected. It is woven so deeply into the fabric of the financial system 
that its failure might cause a rupture of the entire system. The most prominent 
example is the fall of Lehman Brothers in September 2008, which marked the 
beginning of the global financial crisis.

The consequence of “too big to fail” or systemic relevance is that whenever a big 
or interconnected bank gets into trouble, the government might be compelled to bail 
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it out in order to avoid a full-blown financial crisis. This means that banks that are 
“too big to fail” have an implicit and cost-free insurance: whatever happens, the 
government is likely to come to their aid. And that is what happened when the finan-
cial crisis unfolded in 2008 and banks everywhere ran into difficulties. Governments 
had to step in to avoid a breakdown of the entire financial system. However, saving 
banks is a costly endeavour for governments. Ireland is a case in point. In order to 
save its banking sector, Ireland ran up a budget deficit amounting to 30 % of its 
economic output in 2010. In the same year, Germany added almost €33 billion to its 
public deficit as a consequence of supporting the banking system.

Obviously, saving banks puts a lot of strain on public finances, which directly 
relates to the other side of the doom loop. When public finances run into difficulties, 
the banks are put under strain. Fiscal distress is particularly problematic for those 
banks that hold government bonds. Thus, a simultaneous crisis in the banking sys-
tem and in public finances can emerge that is driven by a self-propagating mecha-
nism. This is what happened in the euro area.

26.2.2  Liability, Control and Lopsided Integration

In addition to the doom loop, the crisis in the euro area also exposed flaws in the 
institutional framework of monetary union. To understand these flaws, it is impor-
tant to be familiar with the particular features of the European monetary union. 
The European monetary union is special in that it combines a single monetary 
policy with national fiscal policies. The monetary policy for the 18 countries of 
the euro area is decided by the Governing Council of the ECB in Frankfurt. 
However, the fiscal policies of the 18 euro-area member states are a matter for the 
national policy makers—each country decides on its own government revenues 
and expenditures.

This imbalance of liability and control gives individual countries an incentive to 
borrow—a “deficit bias” is built into the system. The costs of borrowing are spread 
across all the member states of the monetary union—for example, by means of a 
higher interest rate level for all of them. And in the extreme case of a sovereign debt 
crisis, the costs for the other members of monetary union would be very high, as 
they would be liable for the decisions of one individual country. For this reason, this 
imbalance of liability and control encourages the member states to borrow more 
than they would if they had their own currency. This “deficit bias” was also recog-
nised by the founders of the monetary union. In order to reduce it, they did two 
things. First, they created explicit rules on borrowing in the form of the Stability and 
Growth Pact. This pact was intended to keep a tight check on national fiscal poli-
cies. Second, the founders of the monetary union incorporated the “no bail-out” 
principle into the Maastricht Treaty: no euro-area country was to be liable for the 
debts of another member state. Thus, individual responsibility was to be the guiding 
principle for fiscal policy in the monetary union in that each country was itself to 
bear the consequences of its own fiscal policy.
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The rules of the Stability and Growth Pact were intended to keep borrowing by the 
euro-area countries within reasonable limits. But rules were not the only means of 
achieving this. The financial market actors, too, had to ensure that the euro-area coun-
tries did not incur excessive debt. The idea behind this is simple: if a country were to 
become excessively indebted, markets would demand higher risk premia when lend-
ing money to this particular country. For the country in question, then, borrowing 
would become more expensive, and it would have to reduce its debt to a sustainable 
level. However, neither of the two safeguards worked. Neither the discipline of the 
financial markets nor the rules were able to prevent individual countries from running 
up excessive debt. Investors on the financial markets did not differentiate between 
individual countries after the euro was introduced. Risk premia across the euro area 
converged at a very low level. Consequently, the markets tolerated the problems of 
individual countries for far too long. At the same time, policy makers stretched and 
sometimes ignored the rules of the Stability and Growth Pact.

Then, in 2008, the financial crisis broke out. Subsequently, many countries had 
to rescue their banking systems and support economic activity. And that drove up 
their levels of sovereign debt dramatically. At the same time, investors on the finan-
cial markets suddenly seemed to become aware of the problems which some coun-
tries were experiencing. Now they saw the high level of sovereign debt, the lack of 
competitiveness and the risk of contagion effects between the individual countries 
as well as between banks and public finances. In short, they lost confidence in the 
crisis-hit countries. But this also meant that capital flows dried up—capital flows 
that had previously covered up all the problems.

26.2.3  Fiscal Union, Banking Union and Capital Markets 
Union?

This chapter has highlighted two structural weaknesses of the monetary union 
framework that contributed to the recent crisis. To be sure, the crisis is a complex 
phenomenon with an equally complex and broad range of sources. However, the 
two issues discussed here provide policy makers with a rather clear agenda on how 
to put monetary union on a more solid footing. The necessary steps all point in the 
direction of deeper integration. In the following chapters three areas are discussed 
in which deeper integration could contribute to make monetary union more stable: 
fiscal policy, banking supervision and capital markets.

26.3  Fiscal Union: Beyond the Horizon

In Sect. 26.2.2, lopsided integration and the resulting imbalance between liability 
and control were identified as a central weakness of the institutional framework of 
monetary union. This imbalance has been increased by those measures that were 
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taken in order to contain the crisis. In response to the crisis, rescue mechanisms 
such as the European Financial Stability Facility (EFSF) and the European Stability 
Mechanism (ESM) were put in place, and they did manage to contain the fallout 
from the crisis somewhat. But at the same time, these rescue mechanisms have fur-
ther weakened the principle of individual responsibility: fiscal responsibility has 
essentially remained national, while liabilities have been partially mutualised in a 
very direct fashion.

To put monetary union on a more solid footing, liability and control have to be 
rebalanced. One option to achieve this objective would be to deepen fiscal integration 
in the euro area. If we were to take this path, the European level would gain certain 
control rights over national budgets. This would amount to what is known as a fiscal 
union. However, such a step would depend on the countries of the euro area transfer-
ring national sovereignty to the European level—for example, by giving the European 
level the right to intervene in the event of unsound public finances. Giving up sover-
eignty in this way would be a radical change and require wide-ranging legislative 
changes nationally and at the European level. More than anything, such changes 
would need the support not only of policy makers but also of the general public. And 
on this point we need to be realistic. At present, there seems to be no willingness to 
do that—not in Germany or in any other country of the euro area.

This means that, for the foreseeable future, control of fiscal policy in Europe will 
remain at the national level. Thus, in this area, deeper integration still lies beyond 
the horizon. But if the current state of lopsided integration prevails, the national 
level must assume liability for its policies. That would mean strengthening the cur-
rent set of rules on borrowing: the Stability and Growth Pact. These rules have since 
been tightened. However, past experience casts some doubt on the idea that stiffen-
ing the rules alone will suffice to enforce the principle of individual responsibility 
and rebalance liability and control. In essence, a balance between liability and con-
trol requires that sovereigns, banks and investors bear the consequences of their 
decisions. This implies that it is primarily up to the respective government and its 
citizens to come up with the funds required for repaying public debt. At the same 
time, it implies that the risk of non-repayment ultimately lies with the investors, 
since they are the ones who reap the return when things go well. And if the fiscal 
limit has been reached for real, public debt needs to be restructured without posing 
a systemic threat to financial stability.

The introduction of collective action clauses into sovereign bonds was a first step 
in that direction. But more steps are needed. The Bundesbank has put forward a 
proposal for sovereign bonds to include an automatic maturity extension of 3 years 
in the event that a sovereign accesses the European rescue mechanisms [4]. This 
automatic maturity extension would allow the sovereign in question to tackle its 
fiscal challenges while preventing investors from bolting. Liability and control 
would be rebalanced to some degree. The amount of official financial support would 
be reduced, and time would be bought to figure out if the problem is one of tempo-
rary illiquidity or outright insolvency. But ultimately, all these questions boil down 
to the quip of American economist Allan Meltzer: “Capitalism without failure is 
like religion without sin. It doesn’t work”. Thus, it has to be ensured that restructuring 
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sovereign debt is possible without bringing down the financial system as a whole. 
The same goes for banks, and leads directly to the next area in which further integra-
tion could be the way forwards [5].

26.4  Banking Union: A New World

While fiscal union remains a rather unrealistic vision, another step towards integra-
tion has just been taken. On 4 November 2014, the ECB assumed direct supervision 
of the 120 largest banks in the euro area, thereby erecting the first pillar of a 
European banking union. The 120 banks which are now under the supervision of the 
ECB account for more than 80 % of the aggregated balance sheet for the euro-area 
banking sector. This has made the ECB one of the world’s largest supervisors.

Implementing European banking supervision is certainly the biggest step towards 
financial integration in Europe since the launch of our common currency. And it is the 
most logical step to take. Single monetary policy requires integrated financial markets—
which includes, without doubt, European-level banking supervision. European banking 
supervision will allow banks throughout the euro area to be supervised according to the 
same high standards. In addition, cross-border effects can be covered better through 
joint supervision than by national supervisors alone. Also, adding a European perspec-
tive to the national view will put more distance between the supervisory authority and 
the entities it supervises. This will minimise the danger of supervisors getting all too 
close to their banks and thus treating them with “kid gloves” out of national interest.

And, equally important, European banking supervision will contribute to cutting 
the doom loop by making the banking sector more stable and crises less likely. 
However, the problem of “too big to fail” remains. There are still banks that are so 
large that their failure could disrupt the whole system, and would therefore have to 
be saved by the government. Thus, European banking supervision has to be supple-
mented by a European mechanism that allows banks to fail without disrupting the 
system as a whole. From 2016 onwards, such a European resolution mechanism will 
be in place as the second pillar of European banking union. From then on, the rule 
will be that if a bank is no longer viable, shareholders and creditors will be first in 
line to bear that bank’s losses, and taxpayers’ money will only be the very last 
resort. Thus, the combination of European banking supervision and a European 
resolution mechanism will bring us much closer towards the goal of disentangling 
the close connection between banks and public finances.

26.5  Capital Markets Union: Tomorrow’s Reality?

The banking union is definitely a major step forwards in designing a better frame-
work for the European monetary union. However, we should broaden our view 
beyond the banking sector. A deeper integration of capital markets would also 
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contribute to sharing opportunities and risks. To be sure, we have come a long way 
in integrating capital markets in Europe. According to statistics provided by the 
Bank for International Settlements, European banks’ claims within Europe stood at 
36 % of GDP at the end of the 1990s, growing to 77 % by 2008. This share has fallen 
during the crisis, but still stands at around 48 % of GDP.

However, there are two caveats regarding this trend of capital market integration 
in Europe. First, the financing structure of European companies is still predomi-
nantly bank based. A look at the balance sheets of German companies, for instance, 
shows that bank credit still accounts for about 15 % of the liability side. This is 
clearly lower than the 22 % observed at the end of the 1990s, but compared to the 
USA or the UK there is still room to increase the share of capital market financing. 
Second, although banks’ cross-border exposures have risen, capital market integra-
tion remains incomplete. In the banking sector, for instance, integration has concen-
trated on the interbank market while credit markets for companies remain 
predominantly national. The integration of the capital markets may have increased 
in Europe, but the ownership structures of many companies have not. They are still 
strongly national.

The relatively low level of integration in European capital markets represents a 
barrier for risk sharing. Equity holdings in the USA, for instance, are much more 
widely dispersed throughout the entire country. Thus, when a negative shock hits 
an industry or a specific region, the resulting losses are spread widely beyond that 
region. In Europe they are not, because equity holdings are much more concen-
trated at the national level. Empirical studies for the USA show that integrated 
markets for capital cushion around 40 % of the cyclical fluctuations between the 
US federal states. A share of around 25 % is smoothed via the credit markets, while 
fiscal mechanisms cushion just 20 % of shocks [6, 7]. Studies for Germany come to 
similar conclusions [8].

Against this backdrop, two general lines of action could be followed in Europe. 
First, it might be beneficial to increase the share of capital markets in companies’ 
financing structure. This would, of course, require a shift away from the tradi-
tional bank-based system to a certain degree. In this context, it might be worth 
taking a closer look at tax regimes, among other things. Currently, tax treatment 
still favours debt financing over equity financing. Removing this bias in taxation 
would encourage companies to strengthen their equity base and thus turn more 
towards capital markets in their search for sources of funds. The second line of 
action would be to deepen the integration of capital markets, which might eventu-
ally result in the formation of a capital markets union. To be sure, the concept of 
a capital markets union is not as clear-cut as that of a banking union. Capital 
markets are complex, and non- bank finance takes many forms: corporate bonds, 
private equity, public equity,  venture capital or peer-to-peer lending, to name just 
a few. And integration relates not just to financial products but also to integral 
elements of the respective markets, such as stock exchanges and central counter-
parties. Thus, any attempt to form a capital markets union would require many 
different measures in many different areas [9].
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Nevertheless, at the time of writing, the idea of a capital markets union is gaining 
some traction at the political level.2 Indeed, it would be a logical step to supplement 
the banking union with a capital markets union. It would reduce fragmentation in 
European financial markets and, at the same time, enhance their efficiency and sta-
bility. Thus, it is certainly a goal worth pursuing.

26.6  Conclusion

George Washington is credited with having prophesised more than two centuries 
ago that a United States of Europe would come into being [10]. This is a bold vision 
which has been voiced repeatedly since Washington’s days. However, the vision of 
a United States of Europe is a very broad approach aiming at an encompassing 
political integration.

This contribution has taken a more modest approach. Arguing from an economic 
standpoint, it has highlighted three areas in which deeper integration might help to 
enhance the stability of monetary union. The first area is public finances, although 
a fiscal union is currently a rather unrealistic vision. The second is the banking sys-
tem, and here a major step towards integration has been taken with the European 
banking union. And the third is capital markets. Looking to the future, a capital 
markets union is another project that would contribute to enhancing the stability of 
monetary union.

To be sure, these are all big steps, but they are worth taking. A stable monetary 
union will eventually benefit all member states, including Germany.

References

 1. Monnet, Jean (1978): Memoirs. London: Collins.
 2. Kruse, D. C. (1980). Monetary Integration in Western Europe: EMU, EMS and Beyond. London.
 3. Wolf, D. (2002). Neofuctionalism and Intergovernmentalism Amalgamated: The Case of 

EMU. In: Verdun, A. (Ed.), The Euro: European Integration Theory and Economic and 
Monetary Union. New York.

 4. Weber, A., Ulbrich, J. and Wendorff, K. (2011). Krisenhilfe ohne Gemeinschaftshaftung. 
Frankfurter Allgemeine Zeitung, 3 March 2011.

 5. Weidman, J. (2014). Reforms for Recovery and Resilience. Speech at Bank of Latvia Conference 
2014, 17 October 2014.

 6. Asdrubali P., Sørensen, B.E. and Yosha, O. (1996). Channels of Interstate Risk Sharing: US 
1963–1990. Quarterly Journal of Economics, vol. 111(4), pp. 1081–1110.

 7. Sørensen, B.E. and Yosha, O. (1998). International risk sharing and European monetary unifi-
cation. Journal of International Economics, vol. 45(2), pp. 211–238.

2 Among others, the president of the European Commission, Jean-Claude Juncker, has proposed a 
capital markets union at various occasions in 2014.

A. Dombret



573

 8. Hepp, R. and von Hagen, J. (2013). Interstate risk sharing in Germany: 1970–2006. Oxford 
Economic Papers, 65(1), 1–24.

 9. Dombret, A. (2014). Designing a stable monetary union—Progress and open issues. Speech at 
The Brookings Institution, 8 October 2014.

 10. Fulbright, J.W. (1948). A United States of Europe?. Annals of the American Academy of 
Political and Social Science, vol. 257, pp. 151–156.

26 European Financial Integration: Monetary Union, Banking Union, Capital Markets…



575© Springer International Publishing Switzerland 2017 
R. Francioni, R.A. Schwartz (eds.), Equity Markets in Transition, 
DOI 10.1007/978-3-319-45848-9

 Glossary

Stephanie Welkoborsky

Note: The Glossary pools four different sources for definitions in order to guarantee 
the highest possible level of neutrality. Barron’s Dictionary of Finance and 
Investment Terms provides general market definitions, while the exchange’s view is 
represented by official Deutsche Börse Group definitions and the industry perspec-
tive by excerpts of the UBS Banking Glossary and other leading sources. Where 
applicable, official documents have been cited to include the regulatory view.

S. Welkoborsky
Genossenschaftsverband e.V., Frankfurt, Germany



T
ab

le
 A

.1
 

G
lo

ss
ar

y

Te
rm

B
ar

ro
n’

s
D

eu
ts

ch
e 

B
ör

se
 g

ro
up

T
hi

rd
 p

ar
ty

R
eg

ul
at

or
y 

do
cu

m
en

ts

A
lg

or
ith

m
ic

 
T

ra
di

ng
A

ls
o:

 a
lg

o 
tr

ad
in

g.
 T

ra
di

ng
 te

ch
ni

qu
e 

th
at

 in
vo

lv
es

 th
e 

au
to

m
at

ic
 o

ut
pu

t o
f 

bu
y 

an
d 

se
ll 

or
de

rs
 to

 th
e 

m
ar

ke
t b

y 
th

e 
pa

rt
ic

ip
an

ts
’ s

ys
te

m
s 

w
he

n 
pr

ed
efi

ne
d 

pa
ra

m
et

er
s 

ar
e 

m
at

ch
ed

A
lte

rn
at

iv
e 

tr
ad

in
g 

sy
st

em
s 

(A
T

S)
E

le
ct

ro
ni

c 
co

m
m

un
ic

at
io

n 
ne

tw
or

k:
 

an
y 

on
e 

of
 a

 n
um

be
r 

of
 e

le
ct

ro
ni

c 
sy

st
em

s 
th

at
 d

is
pl

ay
s 

an
d 

m
at

ch
es

 
or

de
rs

 p
la

ce
d 

on
 e

xc
ha

ng
es

 a
nd

 o
ve

r 
th

e 
co

un
te

r 
by

 m
ar

ke
t m

ak
er

s 
an

d 
tr

ad
er

s

 
 1.

 
A

lte
rn

at
iv

e 
tr

ad
in

g 
sy

st
em

 
m

ea
ns

 a
ny

 o
rg

an
iz

at
io

n,
 

as
so

ci
at

io
n,

 p
er

so
n,

 g
ro

up
 o

f 
pe

rs
on

s,
 o

r 
sy

st
em

:

 
  

(a
) 

T
ha

t c
on

st
itu

te
s,

 
m

ai
nt

ai
ns

, o
r 

pr
ov

id
es

 a
 m

ar
ke

t 
pl

ac
e 

or
 f

ac
ili

tie
s 

fo
r 

br
in

gi
ng

 
to

ge
th

er
 p

ur
ch

as
er

s 
an

d 
se

lle
rs

 
of

 s
ec

ur
iti

es
 o

r 
fo

r 
ot

he
rw

is
e 

pe
rf

or
m

in
g 

w
ith

 r
es

pe
ct

 to
 

se
cu

ri
tie

s 
th

e 
fu

nc
tio

ns
 

co
m

m
on

ly
 p

er
fo

rm
ed

 b
y 

a 
st

oc
k 

ex
ch

an
ge

 w
ith

in
 th

e 
m

ea
ni

ng
 o

f 
§ 

24
0.

3b
-1

6 
of

 th
is

 c
ha

pt
er

; a
nd

 
  

(b
) 

T
ha

t d
oe

s 
no

t:

 
  

 
 

Se
t r

ul
es

 g
ov

er
ni

ng
 th

e 
co

nd
uc

t o
f 

su
bs

cr
ib

er
s 

ot
he

r 
th

an
 th

e 
co

nd
uc

t o
f 

su
ch

 
su

bs
cr

ib
er

s’
 tr

ad
in

g 
on

 s
uc

h 
or

ga
ni

za
tio

n,
 a

ss
oc

ia
tio

n,
 

pe
rs

on
, g

ro
up

 o
f 

pe
rs

on
s,

 o
r 

sy
st

em
; o

r

 
  

 
 

D
is

ci
pl

in
e 

su
bs

cr
ib

er
s 

ot
he

r 
th

an
 b

y 
ex

cl
us

io
n 

fr
om

 
tr

ad
in

g 
(1

7 
C

FR
 2

42
.3

00
).



Te
rm

B
ar

ro
n’

s
D

eu
ts

ch
e 

B
ör

se
 g

ro
up

T
hi

rd
 p

ar
ty

R
eg

ul
at

or
y 

do
cu

m
en

ts

A
ss

et
 s

er
vi

ci
ng

A
dm

in
is

tr
at

io
n 

se
rv

ic
es

 p
ro

vi
de

d 
by

 a
 

ce
nt

ra
l s

ec
ur

iti
es

 d
ep

os
ito

ry
 (

C
SD

) 
or

 
cu

st
od

ia
n 

in
 c

on
ne

ct
io

n 
w

ith
 th

e 
cu

st
od

y 
an

d/
or

 s
af

ek
ee

pi
ng

 o
f 

 
fin

an
ci

al
 in

st
ru

m
en

ts
 (

e.
g.

, t
he

 
pr

oc
es

si
ng

 o
f 

co
rp

or
at

e 
ev

en
ts

 o
r 

 
th

e 
ha

nd
lin

g 
of

 ta
xe

s)
f

A
ss

et
-b

ac
ke

d 
se

cu
ri

ty
B

on
ds

 o
r 

no
te

s 
ba

ck
ed

 b
y 

lo
an

 p
ap

er
 

or
 a

cc
ou

nt
s 

re
ce

iv
ab

le
 o

ri
gi

na
te

d 
by

 
ba

nk
s,

 c
re

di
t c

ar
d 

co
m

pa
ni

es
,  

or
 o

th
er

 p
ro

vi
de

rs
 o

f 
cr

ed
it 

an
d 

of
te

n 
“e

nh
an

ce
d”

 b
y 

a 
ba

nk
 le

tte
r 

of
 c

re
di

t 
or

 b
y 

in
su

ra
nc

e 
co

ve
ra

ge
 p

ro
vi

de
d 

 
by

 a
n 

in
st

itu
tio

n 
ot

he
r 

th
an

 th
e 

 
is

su
er

. T
yp

ic
al

ly
, t

he
 o

ri
gi

na
to

r 
of

 th
e 

lo
an

 o
r 

ac
co

un
ts

 r
ec

ei
va

bl
e 

pa
pe

r 
se

lls
 it

 to
 a

 s
pe

ci
al

ly
 c

re
at

ed
 tr

us
t, 

w
hi

ch
 r

ep
ac

ka
ge

s 
it 

as
 s

ec
ur

iti
es

  
w

ith
 a

 m
in

im
um

 d
en

om
in

at
io

n 
of

 $
 

10
00

 a
 te

rm
 o

f 
5 

ye
ar

s 
or

 le
ss

. T
he

 
se

cu
ri

tie
s 

ar
e 

th
en

 u
nd

er
w

ri
tte

n 
by

 
br

ok
er

ag
e 

fir
m

s 
w

ho
 r

eo
ff

er
 th

em
 to

 
th

e 
pu

bl
ic

 [
…

]

T
he

 te
rm

 “
as

se
t-

ba
ck

ed
 s

ec
ur

ity
” 

m
ea

ns
 a

 fi
xe

d-
in

co
m

e 
or

 o
th

er
 

se
cu

ri
ty

 c
ol

la
te

ra
liz

ed
 b

y 
an

y 
ty

pe
 

of
 s

el
f-

liq
ui

da
tin

g 
fin

an
ci

al
 a

ss
et

 
(i

nc
lu

di
ng

 a
 lo

an
, a

 le
as

e,
 a

 
m

or
tg

ag
e,

 o
r 

a 
se

cu
re

d 
or

 
un

se
cu

re
d 

re
ce

iv
ab

le
) 

th
at

 a
llo

w
s 

th
e 

ho
ld

er
 o

f 
th

e 
se

cu
ri

ty
 to

 
re

ce
iv

e 
pa

ym
en

ts
 th

at
 d

ep
en

d 
pr

im
ar

ily
 o

n 
ca

sh
 fl

ow
 f

ro
m

 th
e 

as
se

t (
H

. R
. 4

17
3—

51
5)

.

A
uc

tio
n 

(m
ar

ke
t)

Sy
st

em
 b

y 
w

hi
ch

 s
ec

ur
iti

es
 a

re
 

bo
ug

ht
 a

nd
 s

ol
d 

th
ro

ug
h 

br
ok

er
s 

on
 

th
e 

se
cu

ri
tie

s 
ex

ch
an

ge
s,

 a
s 

di
st

in
gu

is
he

d 
fr

om
 th

e 
ov

er
-t

he
-

co
un

te
r 

m
ar

ke
t, 

w
he

re
 tr

ad
es

 a
re

 
ne

go
tia

te
d 

[…
].

 A
s 

in
 a

ny
 a

uc
tio

n,
 a

 
pr

ic
e 

is
 e

st
ab

lis
he

d 
by

 c
om

pe
tit

iv
e 

bi
dd

in
g 

be
tw

ee
n 

br
ok

er
 a

ct
in

g 
as

 
ag

en
ts

 f
or

 b
uy

er
s 

an
d 

se
lle

rs

Pu
bl

ic
 s

al
e 

in
 w

hi
ch

 g
oo

ds
 o

r 
se

rv
ic

es
 

ar
e 

so
ld

 o
r 

bo
ug

ht
 in

 a
 b

id
di

ng
  

pr
oc

es
se

A
va
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y

In
 c
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ng
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ila
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lit

y 
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e 
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 th
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 s
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m
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ill

 w
or

k 
as
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d 
w

he
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a 

sp
ec

ifi
ed

 p
er

io
d 

of
 ti

m
e

(c
on

tin
ue

d)



Te
rm

B
ar

ro
n’

s
D

eu
ts

ch
e 

B
ör

se
 g

ro
up

T
hi

rd
 p

ar
ty

R
eg

ul
at

or
y 

do
cu

m
en

ts

B
ac

k 
en

d
T

he
 c

en
tr

al
 s

ys
te

m
 c

om
po

ne
nt

s 
ow

ne
d 

by
 th

e 
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w
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ch
 h

os
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e 
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un
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of
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e 
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ch

an
ge

 tr
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g 
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rd
er
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oo

ks
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 th

e 
m

at
ch
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g 

en
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ne
, f

or
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pl
e,
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ss

en
tia

l b
ac

k 
en

d 
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m
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ne
nt
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B
ac

k 
of

fic
e

B
an

k 
or
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ke
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ge
 h

ou
se
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ep

ar
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en
ts

 
no

t d
ir

ec
tly

 in
vo

lv
ed

 in
 s

el
lin

g 
or

 
tr

ad
in

g.
 T

he
 b

an
k 

of
fic

e 
se

es
 to

 
ac

co
un

tin
g 

re
co

rd
s,

 c
om

pl
ia

nc
e 

w
ith

 
go

ve
rn

m
en

t r
eg

ul
at

io
ns

, a
nd

 
co

m
m

un
ic

at
io

n 
be

tw
ee

n 
br

an
ch

es

In
 a

 fi
na

nc
ia

l s
er

vi
ce

s 
co

m
pa

ny
, t

he
 b

ac
k 

of
fic

e 
in

 a
  

tr
ad

in
g 

en
vi

ro
nm

en
t c

ar
ri

es
 o

ut
 a

dm
in

is
tr

at
io

n 
an

d 
 

su
pp

or
t a

ct
iv

iti
es

, s
uc

h 
as

 r
ec

or
d 

ke
ep

in
g,

 a
cc

ou
nt

in
g,

 
se

ttl
em

en
t, 

an
d 

re
gu

la
to

ry
 c

om
pl

ia
nc

e

B
ac

kb
on

e 
co

nn
ec

tio
ns

H
ig

h 
av

ai
la

bi
lit

y 
an

d 
hi

gh
-b

an
dw

id
th

 d
at

a 
ne

tw
or

k 
co

nn
ec

tio
ns

 li
nk

in
g 

ba
ck

-e
nd

 c
om

po
ne

nt
s 

of
 th

e 
ex

ch
an

ge
 

tr
ad

in
g 

sy
st

em
 to

 th
e 

ac
ce

ss
 p

oi
nt

s

B
an

dw
id

th
T

he
 th

ro
ug

hp
ut

 c
ap

ac
ity

 o
f 

a 
da

ta
 tr

an
sm

is
si

on
 n

et
w

or
k 

co
m

po
ne

nt
. B

an
dw

id
th

 is
 ty

pi
ca

lly
 m

ea
su

re
d 

as
 d

at
a 

vo
lu

m
e 

pe
r 

se
co

nd
, e

.g
., 

in
 M

eg
ab

it 
pe

r 
se

co
nd

B
as

el
 I

II
R

ec
om

m
en

da
tio

ns
 b

y 
th

e 
B

as
el

 C
om

m
itt

ee
 o

n 
B

an
ki

ng
 

Su
pe

rv
is

io
n 

at
 th

e 
B

an
k 

fo
r 

In
te

rn
at

io
na

l S
et

tle
m

en
ts

 in
 

B
as

el
, S

w
itz

er
la

nd
. T

he
 a

im
 o

f 
th

e 
re

co
m

m
en

da
tio

ns
 is

 to
 

en
su

re
 th

e 
st

ab
ili

ty
 o

f 
th

e 
fin

an
ci

al
 s

ys
te

m
. T

he
y 

up
da

te
 

an
d 

su
pp

le
m

en
t t

he
 r

eg
ul

at
or

y 
fr

am
ew

or
k 

fo
r 

ba
nk

s 
(B

as
el

 
II

 r
ec

om
m

en
da

tio
ns

) 
th

at
 w

er
e 

re
so

lv
ed

 in
 2

00
4,

 e
sp

ec
ia

lly
 

to
 e

lim
in

at
e 

w
ea

kn
es

se
s 

of
 th

e 
fr

am
ew

or
k 

w
hi

ch
 g

ot
 

vi
si

bl
e 

du
ri

ng
 th

e 
gl

ob
al

 fi
na

nc
ia

l a
nd

 e
co

no
m

ic
 c

ri
si

sc

B
ea

re
r 

se
cu

ri
ty

B
ea

re
r 

sh
ar

es
 d

if
fe

r 
fr

om
 r

eg
is

te
re

d 
sh

ar
es

 in
 th

at
 th

e 
ho

ld
er

 o
f 

a 
be

ar
er

 s
ha

re
 is

 n
ot

 d
es

ig
na

te
d 

by
 n

am
e 

on
 th

e 
sh

ar
e 

ce
rt

ifi
ca

te
, a

nd
 is

 u
su

al
ly

 n
ot

 r
eq

ui
re

d 
to

 f
ur

ni
sh

 
pr

oo
f 

of
 r

ig
ht

fu
l o

w
ne

rs
hi

p.
 B

ea
re

r 
sh

ar
es

 a
re

 tr
an

sf
er

re
d 

in
fo

rm
al

ly
 a

nd
 b

y 
de

liv
er

y,
 w

ith
ou

t a
ny

 c
ha

ng
es

 h
av

in
g 

to
 

be
 m

ad
e 

to
 th

e 
ce

rt
ifi

ca
te

. A
s 

a 
co

ns
eq

ue
nc

e,
 th

ey
 a

re
 

hi
gh

ly
 f

un
gi

bl
e 

(i
nt

er
ch

an
ge

ab
le

) 
an

d 
ca

n 
be

 tr
ad

ed
 e

as
ily

a

A
 s

ec
ur

ity
 h

av
in

g 
no

 f
ac

ili
ty

 f
or

 th
e 

is
su

er
 to

 r
ec

or
d 

th
e 

ow
ne

r 
of

 th
e 

se
cu

ri
ty

, a
nd

 w
he

re
 p

ro
of

 o
f 

ow
ne

rs
hi

p 
is

 p
hy

si
ca

l p
os

se
ss

io
n 

of
 th

e 
se

cu
ri

ty
 

ce
rt

ifi
ca

te
; h

is
to

ri
ca

lly
, m

ai
nl

y 
bo

nd
s 

ra
th

er
 th

an
 e

qu
iti

es
 w

er
e 

is
su

ed
 in

 
be

ar
er

 f
or

m
. S

ee
 r

eg
is

te
re

d 
se

cu
ri

ty
h
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B
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at

a
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 tr
en
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in
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io
n 

te
ch

no
lo

gy
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nd
 fi

na
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ia
l s

er
vi

ce
s 

to
 

re
ta

in
 a

nd
 a

na
ly

ze
 m

as
si

ve
 a

m
ou

nt
s 

of
 c

lie
nt

, m
ar

ke
t, 

an
d 

tr
an

sa
ct

io
n 

da
ta

 in
 la

rg
e 

el
ec

tr
on

ic
 d

at
ab

as
es

, a
ls

o 
ca

lle
d 

da
ta

 w
ar

eh
ou

se
s

B
lu

e 
ch

ip
C

om
m

on
 s

to
ck

 o
f 

a 
na

tio
na

lly
 k

no
w

n 
co

m
pa

ny
 th

at
 h

as
 a

 lo
ng

 r
ec

or
d 

of
 

pr
ofi

t g
ro

w
th

 a
nd

/o
r 

di
vi

de
nd

 
pa

ym
en

t a
nd

 a
 r

ep
ut

at
io

n 
fo

r 
qu

al
ity

 
m

an
ag

em
en

t, 
pr

od
uc

ts
 a

nd
 s

er
vi

ce
s 

[…
].

 B
lu

e 
ch

ip
 s

to
ck

s 
ty

pi
ca

lly
 a

re
 

re
la

tiv
el

y 
hi

gh
 p

ri
ce

d 
an

d 
ha

ve
 

m
od

er
at

e 
di

vi
de

nd
 y

ie
ld

s

Sh
ar

es
 w

ith
 la

rg
e 

m
ar

ke
t c

ap
ita

liz
at

io
n,

 ty
pi

ca
lly

 in
cl

ud
ed

 
in

 p
ro

m
in

en
t i

nd
ic

es
, s

uc
h 

as
 D

A
X

a

Sh
ar

e 
of

 a
 c

om
pa

ny
 o

f 
pr

im
e 

bo
rr

ow
er

 
st

an
di

ng
. O

ri
gi

na
l m

ea
ni

ng
 o

f 
w

or
d:

 
fr

ag
m

en
t o

f 
a 

di
am

on
de

B
oo

k 
bu

ild
in

g
T

he
 p

ro
ce

ss
 b

y 
w

hi
ch

 a
n 

un
de

rw
ri

te
r 

at
te

m
pt

s 
to

 d
et

er
m

in
e 

at
 w

ha
t p

ri
ce

 to
 o

ff
er

 a
n 

in
iti

al
 p

ub
lic

 o
ff

er
in

g 
of

 a
 

co
m

pa
ny

 b
as

ed
 o

n 
de

m
an

d 
fr

om
 in

ve
st

or
s

A
ls

o:
 b

oo
k 

bu
ild

in
g 

pr
oc

ed
ur

e.
 

Pr
oc

ed
ur

e 
in

 a
n 

is
su

e 
pr

ic
e 

is
 s

et
. I

n 
co

nt
ra

st
 to

 a
 fi

xe
d-

pr
ic

e 
pr

oc
ed

ur
e,

 th
e 

is
su

er
 c

ar
ri

es
 th

e 
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em

en
t r
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k 

fo
r 

bo
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ui

ld
in
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B
oo

k 
en

tr
y

A
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ho

d 
w

he
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by
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er
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f 
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ne
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hi
p 
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ur
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ef
fe

ct
ed
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y 

de
bi

ts
 a

nd
 c

re
di

ts
 to

 a
cc

ou
nt

s 
w

ith
ou

t t
he

 n
ee

d 
fo

r 
th

e 
m

ov
em

en
t o

f 
ph

ys
ic

al
 c

er
tifi

ca
te

s 
or

 d
oc

um
en

ts
d

B
ro

ke
r

Pe
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 w

ho
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ct
s 
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n 
in

te
rm

ed
ia

ry
 

be
tw

ee
n 

a 
bu

ye
r a

nd
 s

el
le
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ua
lly

 
ch

ar
gi

ng
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 c
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m
is

si
on

. A
 b

ro
ke

r w
ho

  
is
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al

iz
ed

 in
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to
ck
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 b
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m
m
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es
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ge

nt
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d 

m
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t b
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er

ed
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ge
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he
re
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e 
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s 
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e 
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de
d
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ro

ke
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to
ck
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, b
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r. 

A
n 
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fir
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 p
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tr
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 b
an
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T
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 p
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w

hi
ch
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n 

un
de

rw
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te
r 
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te

m
pt

s 
to

  
de

te
rm

in
e 

at
 w

ha
t p

ri
ce

 to
 o

ff
er

 a
n 

in
iti

al
 p

ub
lic

 o
ff

er
in

g 
 

of
 a

 c
om

pa
ny

 b
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ed
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n 
de

m
an

d 
fr

om
 in

ve
st

or
sc

C
en

tr
al

 b
an

k 
m

on
ey

L
ia
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lit

ie
s 

of
 a

 c
en

tr
al

 b
an

k,
 in

 th
e 

fo
rm

 o
f 

ei
th

er
 b

an
kn

ot
es

 o
r 

ba
nk

 
de

po
si

ts
 h

el
d 

at
 a

 c
en

tr
al

 b
an

k,
 w

hi
ch
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n 
be

 u
se

d 
fo

r 
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ttl
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se
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C
en
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un
te

rp
ar

ty
 (

C
C
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L

eg
al

 e
nt

ity
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at
 a

ct
s 

as
 a

n 
in

te
rm

ed
ia

ry
 b

et
w

ee
n 

th
e 

pa
rt

ie
s 

to
 a

 s
ec

ur
iti

es
 o

r 
de

ri
va

tiv
es

 tr
ad

e 
an

d 
is

 th
e 

se
lle

r 
to

 e
ve

ry
 b

uy
er

 a
nd

 th
e 

bu
ye

r 
to

 e
ve

ry
 s

el
le

r, 
re

pl
ac

in
g 

th
e 

de
fa

ul
t r

is
k 

of
 th

e 
or

ig
in

al
 c

ou
nt

er
pa

rt
y 

w
ith

 it
s 

ow
n 

an
d 

fa
ci

lit
at

in
g 

ne
tti

ng
. M

an
y 

C
C

Ps
 a

ls
o 

pr
ov

id
e 

va
ri

ou
s 

ot
he

r 
be

ne
fit

s,
 in

cl
ud

in
g 

po
st

-t
ra

de
 a

no
ny

m
ity

, r
ep

or
tin

g,
 a

nd
 

ri
sk

 m
an

ag
em

en
t t

oo
ls

 to
 th

ei
r 

m
em

be
rs

b

A
ls

o:
 c

le
ar

in
g 

or
ga

ni
za

tio
n.

 I
ns

tit
ut

io
n 

w
hi

ch
 s

et
tle

s 
th

e 
pa

ym
en

t o
f 

fin
an

ci
al

 
tr

an
sa

ct
io

ns
 b

et
w

ee
n 

m
em

be
rs

. U
se

d 
to

 
ra

tio
na

liz
e 

se
cu

ri
tie

s 
tr

ad
in

g 
an

d 
ba

nk
 

pa
ym

en
ts

. L
oc

al
 c

le
ar

in
g 

ho
us

es
 e

xi
st

 
in

 a
ll 

m
aj

or
 b

an
ki

ng
 c

en
tr

es
, o

ft
en

 
al

on
gs

id
e 

ot
he

r 
or

ga
ni

za
tio

ns
 w

or
ki

ng
 

on
 a

 n
at

io
na

l o
r 

in
te

rn
at

io
na

l b
as

is
e

“C
C

P”
 m

ea
ns

 a
 le

ga
l p

er
so

n 
th

at
 

in
te

rp
os

es
 it

se
lf

 b
et

w
ee

n 
th

e 
co

un
te

rp
ar

tie
s 

to
 th

e 
co

nt
ra

ct
s 

tr
ad

ed
 o

n 
on

e 
or

 m
or

e 
fin

an
ci

al
 

m
ar

ke
ts

, b
ec

om
in

g 
th

e 
bu

ye
r 

to
 

ev
er

y 
se

lle
r 

an
d 

th
e 

se
lle

r 
to

 e
ve

ry
 

bu
ye

r. 
R

eg
ul

at
io

n 
(E

U
) 

N
o 

64
8/

20
12

 A
rt

. 2
 (

1)

C
en

tr
al

 S
ec

ur
iti

es
 

D
ep

os
ito

ri
es

 
R

eg
ul

at
io

n

D
es

ig
ne

d 
to

 h
ar

m
on

iz
e 

th
e 

E
ur

op
ea

n 
C

SD
 le

ga
l 

fr
am

ew
or

k,
 s

tr
uc

tu
re

 a
nd

 s
er

vi
ce

s.
 I

t a
im

s 
to

 in
tr

od
uc

e 
ov

er
al

l p
os

t-
tr

ad
e 

m
ar

ke
t d

is
ci

pl
in

e.
 I

ts
 im

pa
ct

 w
ill

 b
e 

w
id

es
pr

ea
d,

 a
s 

it 
w

ill
 c

om
pl

em
en

t M
IF

ID
 a

nd
 E

M
IR

c

C
en

tr
al

 s
ec

ur
iti

es
 

de
po

si
to

ry
 (

C
SD

)
Fo

r 
ex

am
pl

e,
 C

le
ar

st
re

am
 B

an
ki

ng
 A

G
, F

ra
nk

fu
rt

, a
ct

s 
as

 
th

e 
of

fic
ia

lly
 r

ec
og

ni
ze

d 
G

er
m

an
 b

an
k 

fo
r 

th
e 

ce
nt

ra
l 

de
po

si
to

ry
 o

f 
se

cu
ri

tie
s 

un
de

r 
th

e 
D

ep
ot

ge
se

tz
  

(t
he

 G
er

m
an

 S
ec

ur
iti

es
 D

ep
os

it 
A

ct
),

 a
m

on
g 

ot
he

r 
th

in
gs

. 
In

 th
is

 f
un

ct
io

n,
 it

 o
ff

er
s 

a 
w

id
e 

ra
ng

e 
of

 p
os

t-
tr

ad
e 

 
se

rv
ic

es
 r

el
at

in
g 

to
 s

ec
ur

iti
es

 is
su

ed
 in

 G
er

m
an

y 
an

d 
ot

he
r 

co
un

tr
ie

s,
 b

ot
h 

as
 a

 C
SD

 f
or

 s
ec

ur
iti

es
 e

lig
ib

le
 f

or
 

co
lle

ct
iv

e 
sa

fe
 c

us
to

dy
 a

nd
 a

s 
a 

cu
st

od
ia

n 
fo

r 
ot

he
r 

se
cu

ri
tie

sc

A
n 

en
tit

y 
th

at
 (

1)
 e

na
bl

es
 s

ec
ur

iti
es

 
tr

an
sa

ct
io

ns
 to

 b
e 

pr
oc

es
se

d 
an

d 
 

se
ttl

ed
 b

y 
bo

ok
 e

nt
ry

; (
2)

 p
ro

vi
de

s 
cu

st
od

ia
l s

er
vi

ce
s 

(e
.g

., 
th

e 
ad

m
in

is
tr

at
io

n 
of

 c
or

po
ra

te
 a

ct
io

ns
  

an
d 

re
de

m
pt

io
ns

);
 a

nd
 (

3)
 p

la
ys

 a
n 

ac
tiv

e 
ro

le
 in

 e
ns

ur
in

g 
th

e 
in

te
gr

ity
 o

f 
se

cu
ri

tie
s 

is
su

es
. S

ec
ur

iti
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 m
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 p
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 c
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 c
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, c
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 c
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 c
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, f
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at
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t o
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t o
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at
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at
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 p
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 C
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 c
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w
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 d
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 p
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 f
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at
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at
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ra
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ra
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 b
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ra
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O
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 c
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 c
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 c
re

di
t q

ua
lit

y 
ra

th
er

 th
an

 
di

ff
er

en
t m

at
ur

ity
. U

nd
er

w
ri

te
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C
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 p
oo

l o
f 

bo
nd

s,
 in

cl
ud

in
g 

hi
gh

-r
is

k,
 h

ig
h-

yi
el

d 
ju

nk
 b

on
ds

, 
w

hi
ch

 is
 th
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at
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e 

na
m

e 
an

d 
ad

dr
es

s 
of

 th
e 

ac
co

un
t h

ol
de

rb

A
ls

o 
re

gu
la

r 
tr

ad
in

g.
 T

he
 th

ir
d 

se
ss

io
n 

of
 s

to
ck

 m
ar

ke
t t

ra
di

ng
, d

ur
in

g 
w

hi
ch

 
ne

w
 o

rd
er

s 
ar

e 
co

nt
in

ua
lly

 m
at

ch
ed

 to
 

ex
is

tin
g 

on
es

 in
 th
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 b
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e 

ca
se

 o
f 

a 
di

vi
de

nd
 p

ay
m

en
t 

or
 s

to
ck

 s
pl

it)
. C

or
po

ra
te

 a
ct

io
ns

 c
an

 
re

la
te

 to
 c

as
h 

pa
ym

en
ts

 (
e.

g.
, d

iv
id

en
ds

 
or

 b
on

us
es

) 
or

 th
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 d
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 r
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 o
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 b
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 d

is
tr

ib
ut

ed
 s

im
ul

ta
ne

ou
sl

y 
th

ro
ug

h 
an

 in
te

rn
at

io
na

l m
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l m
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t r
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 r
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re
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, m
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 c
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 d
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 c
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 c
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 o
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 p
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 p
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m
e 

ha
ve

 a
 lo

w
 

la
te

nc
ya



Te
rm

B
ar

ro
n’

s
D

eu
ts

ch
e 

B
ör

se
 g

ro
up

T
hi

rd
 p

ar
ty

R
eg

ul
at

or
y 

do
cu

m
en

ts

L
ea

d 
m

an
ag

er
T

he
 fi

na
nc

ia
l i

ns
tit

ut
io

n 
th

at
 is

 p
ri

m
ar

ily
 r

es
po

ns
ib

le
 f

or
  

th
e 

ov
er

al
l c

oo
rd

in
at

io
n,

 d
is

tr
ib

ut
io

n,
 a

nd
 d

oc
um

en
ta

tio
n 

 
of

 a
 p

ri
m

ar
y 

m
ar

ke
t (

ne
w

) 
is

su
e.

 T
he

 le
ad

 m
an

ag
er

 is
 

pr
im

ar
ily

 r
es

po
ns

ib
le

 to
 th

e 
bo

rr
ow

er
 o

r 
is

su
er

 f
or

  
se

le
ct

in
g 

th
e 

co
-m

an
ag

er
s,

 d
et

er
m

in
in

g 
th

e 
te

rm
s 

of
 th

e 
is

su
e,

 a
nd

 s
el

ec
tin

g 
un

de
rw

ri
te

rs
 a

nd
 th
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 c
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 r
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 c
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 p
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 b
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 m
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 r
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 r
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 d
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 s
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 a
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 c
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C
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 c
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 c
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e 
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m
be
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ar
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 b
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m
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s 

m
ea

ns
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h 
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 d
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e 
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 tr
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he
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m
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ne
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s 
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 s
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ur
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—
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n 
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 p
la
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t a
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m
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L
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ui
di

ty
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is
k

T
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 r
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k 
of

 b
ei

ng
 u
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e 
to
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l a
n 
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se

t q
ui
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t i
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 f

ai
r 

m
ar

ke
t v

al
ue

. 
A

ss
et

s 
w

ith
 a

ct
iv

e 
m

ar
ke
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, s

uc
h 
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lis
te

d 
st

oc
ks

, h
av

e 
lo

w
er
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id
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ri

sk
 th
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ss
et

s 
w
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 f
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en
tia

l 
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ye
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, s
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h 
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 p
ai

nt
in
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L
iq

ui
di
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 r

is
k 

ca
n 

m
ea

n 
ei

th
er
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A
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m
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 r
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 r
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 b
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 p
re

su
m

ed
 

m
ar

ke
t v
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ui
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un
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 m
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ey
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at
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 c
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 d

ue
. L

iq
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 c
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it 
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 b
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ir

ed
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ch
an

ge
s 

[…
].

 G
en

er
al

ly
, t

he
 

ad
va

nt
ag

es
 o

f 
be
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 o
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at
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 c
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 b
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 r
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 c
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