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1 Introduction and related theoretical background

1.1 Two hypothesis

Usually four categories of capital inflow are distinguished: portfolio investment (in-
cluding portfolio investment debt – PID and portfolio investment equity – PIE), foreign
direct investment (FDI) and other investment (OI), mainly including bank financing.
Short-term credits as a component of OI and market debt (PID) can be the most volatile
and both are very sensitive to global factors determined by global liquidity and risk
aversion, especially during financial turbulence. Although PIE is to some extent
characterized by features similar to those of PID, episodes of its volatility are usually
shorter though often more intensive. The healthiest form of capital inflows seems to be
FDI because of its long-term orientation, stability, transfer of tangible and intangible
assets and pro-growth impact.

The main objective of the paper is to identify the determinants of four basic forms of
foreign capital gross inflows and determinants of flows within both groups of countries
in question. The general objective of the study will be pursued via the verification of
two research hypotheses:

& H1: There is a marked difference between factors determining the various capital
forms: FDI, PIE, OI and PID. Dissimilarities are also present between the two
analyzed groups of countries.

& H2: The relevance of push factors increases significantly for emerging economies,
particularly if the observations from the years of global financial crisis are included
in the sample.

1.2 International capital mobility and its drivers

There are at least three important strands of literature trying to describe international
capital mobility and its drivers in a systematic way. They constitute the background and
justification for our hypotheses. The first one is the standard neoclassical theory, the
second is the Capital Asset Pricing Model (CAMP) and the third are theories and
approaches describing moves behind FDI flows.

According to the neoclassical theory, capital is motivated by returns differentials
between countries and should flow from rich countries with usually lower rates of return
to poor countries with expected higher returns (“downhill”). The theory is based on the
assumption that the current account is equal to the difference between savings and
investment: CA = X – M = S – I, which means that national savings and investment
determinants are the key factors of capital flows. The problem with the above theoretical
framework is, as shown by capital flows during the recent decades, that it seems to be at
least incomplete to explain some patterns in international money flows (Bonizzi 2013).
Among different unsolved dilemmas are some examples like the Feldstein-Horioka
puzzle (Feldstein and Horioka 1980), Lucas’ paradox (Lucas 1990), the global imbal-
ances and the global savings glut phenomena (Bernanke 2005; Blanchard and Milesi-
Ferretti 2009). Experiences of the pre-crisis (i.e. before 2008) world clearly show that
(especially portfolio) capital in net terms flowed “uphill” instead of “downhill”. It was
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accompanied by financial globalization increasing international assets holdings and
more penetration of emerging markets (Brzozowski et al. 2014; Lane and Milesi-
Ferretti 2007). Private capital kept flowing in increasing amounts to emerging countries,
but outflows from them also speeded up. It is difficult to rationalize all these phenomena
using just the neoclassical theory based on the current accounts approach.

The second important theory trying to describe capital flows is the CAMP approach
(Grubel 1968). Its main assumption is based on financial assets diversification, which is
profitable due to low levels of correlations between different countries. Risk diversifi-
cation through buying assets from different markets reduces its global variance. But
according to the “push-pull” factors literature (Calvo et al. 1993; Taylor and Sarno
1997), as recalled by Bonizzi (2013), some empirical evidence does not fit in the
theoretical model. Financial flows are susceptible to overreacting changes in global
factors, especially during a crisis. Moreover, international capital markets are found to
be affected by informational asymmetries which lead to a series of phenomena, e.g.
home bias (French and Poterba 1991; Coval and Moskowitz 1999), positive feedback
trading (Koutos 2014), herding and contagion (Belke and Setzer 2004), sudden stops
and reversals (Dornbusch et al. 1995; Forbes and Warnock 2012a), usually in the case
of developing countries. Mody and Taylor (2013) indicate that in the case of informa-
tional frictions, capital flows may be permanently rationed, and simultaneously sub-
jected to procyclicality and deep changes (Pavlova and Rigobon 2010).

Third, there are different theories which attempt to explain the reasons behind FDI but
theyarenot conclusive (Parry1985; Itaki 1991).Themain reason is thatFDI ismotivatedby
different factors specific to particular companies and there is a strong link between FDI and
international trade and generally with the “real” sector. That is why FDI is rather related to
long-term investment projects and is not so vulnerable to financial factors. According to the
most current approach – “new” new trade theory – the ability to expand internationally
through FDI is determined by individual unique features and conditions which have to be
fulfilled by firms. In this framework, firms become homogenous in terms of their produc-
tivity andcapability to export andFDIoutflow.Successful companieshave tobeproductive
and efficient enough in order to cover fixed costs of expansion (Melitz 2003). Only “the
happy few” of them can afford to use the most sophisticated modes of internationalization
strategy such as FDI (Mayer and Ottaviano 2007).

Drawing from the above literature and theories as well as our further investigation
outlined below, we can assume that there are important differences behind the particular
forms of capital flows as we assumed in our first hypothesis. FDI theories assume that
the main motivation for it lies in unique characteristics of investing companies and FDI
has more long term orientation. Agiomirgianakis et al. (2003) indicated that FDI is
mostly driven by multinational companies (MNCs), but not financial institutions.
MNCs expand their activities for a number of reasons including the economies of
scale and/or scope, the use of firms specific resources or just because they wish to
withstand their competitors.1

1 Dunning is one of the most referenced authors in the field of FDI motives. He not only identified three main
types of FDI motives (market-seeking, resource-seeking, efficiency-seeking) but also proposed an eclectic
theory specifying a group of three conditions that have to be fulfilled in order to stimulate FDI (Dunning 1993;
Dunning and Lundan 2008, pp. 96–108). His OLI framework is based on Ownership advantages (O), Location
advantages (L) and Internalization advantages (I). All of the advantages have to be present in order to decide to
expand activity abroad, which decision is supported by unique companies’ resources (e.g. ability to take risks).
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On the other hand, in line with the CAMP theory, portfolio investment and banking
flows (especially short-term) can be traded across border many times, as a way to
diversify risk and/or obtain higher yields. If international assets diversification is an
instrument of lower portfolio volatility or higher returns, investors will adjust their
position accordingly (Obstfeld 2012). As Minsky indicated (Wray 2009), as a result of
the managed-money funds rise, many assets are actively traded. The main motivation
for such phenomena is to decrease portfolio volatility or enhance its returns with the
emphasis on short-term profits. Unfortunately, long-term holding of securities is less
attractive and the main motivations of money managers are speculative, even including
merger and acquisition transactions and leveraged buy-outs (Bonizzi 2013). Money-
manager capitalism escalates the trend for international diversification and this phe-
nomenon is accelerated by an increasing role of institutional investors, mainly pension
and hedging funds.

1.3 Advanced vs emerging countries – why they are different?

When it comes to the differences between advanced and emerging countries, their main
motivations lie in capital abundance (neoclassical theory) and its distribution (CAMP
theory). The first group is seen as rich in capital, while the second one as poor in
capital. As we argued previously, the picture is of course not clear-cut, but generally
international flows take place between borrowers and debtors. Pull factors in developed
countries constitute push factors for developing ones. From the theoretical point of
view, justification for our second hypothesis may be the liquidity preference approach,
which can be seen as a theory of asset choice completed with Minsky’s financial
instability hypothesis. Many examples lead us to believe that the supply side of capital
flows play a decisive role in the boom and bust phenomenon and the procyclical nature
of capital flows (Broner et al. 2013). As we mentioned, according to the “push-pull”
factors approach, international investors are prone to exaggerate changes in global
factors and simultaneously undermine domestic (often strong) economic fundamentals.
This is due to informational asymmetries, herding, contagion and sudden stop, which
are more common in the case of emerging markets, especially during a crisis. More-
over, during a financial turbulence period liquidity preference can change the structure
of assets (Tily 2012). In the case of a rise in liquidity preference (“flight to quality”,
“flight to liquidity”), there is a shift towards broadly defined money and liquid assets
decreasing long-term securities value. In this context, capital flows drivers are consid-
ered in a broader sense of the international monetary system structure. As Bonizzi
(2013) indicated, according to some post-Keynesian authors, there exists a “currency
hierarchy”, meaning that different currencies have different liquidity premiums and
ability to store value (Andrade and Prates 2013; De Conti et al. 2013). Usually this
capability is minor in the case of less developed markets and that is why their
currencies have lower liquidity premiums. This subjects them to unstable capital flows
and exchange rates variability, as investors quickly turn to more liquid assets in the case
of an increase in their liquidity preference, i.e. during a crisis (safe heaven assets).
Because of usually less developed and less liquid financial systems and more volatile
currencies in emerging markets, assets are seen as a more risky part of investor portfolio
(Biancareli 2009). Due to liquidity constraints (combined with positive trading, herding
and contagion), the phenomena enumerated above are accelerated during financial
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turbulence episodes by the “peripheral” location of emerging markets in terms of their
distance to global financial centers and original sin (with self-reinforcing forces as
indicated in the financial accelerator concept – Bernanke et al. 1999).

The rest of the paper is structured as follows. The next section is devoted to the
literature review explaining differences between examining classes of assets in a more
detailed way. The methodology of the empirical part is provided in Section 3. The
results are discussed in Section 4, and conclusions and policy recommendations are
presented in Section 5.

2 Differences between particular forms of capital inflow

2.1 Portfolio flows – debt versus equity: are they different?

Portfolio flows are seen as the least safe form of inflows and sometimes called hot
money (Bluedorn et al. 2013, p. 4). This term describes their greater volatility and
susceptibility to external factors as well as pro-cyclical inflows (Smith and Valderrama
2008). Although portfolio investment is usually analyzed as one form of portfolio
capital flow, it is important to distinguish between PID and PIE. PID, which means
investment in debt market (public and private bonds, treasury bills, etc.), is more
vulnerable to global factors, including interest rates disparity between countries that
translates into different yields of debt instruments. Higher vulnerability is also a result
of the obligation to repay debt and interest independently of the borrower’s financial
condition, which is not true for equity. Forbes and Warnock (2012b, p.15) indicate that
global factors are not so important in the case of equity, but are visible for debt.
Mercado and Park (2011, p.2) also claim that PID is less stable than PIE. Equity capital
flows can be more volatile, but episodes of their volatility are usually shorter than in the
case of other capital forms. Furceri et al. (2011, p.6) conclude that a bigger share of debt
relative to equity in financing the economies increases the risk of banking, currency and
balance of payments crises.

2.2 Banking flows

Increasing role of global banks, financing their assets through short-term liabilities on
international markets, exposed the role of global factors in determining supply of credit
in advanced and emerging economies. The share of short-term financing continuously
rose from the beginning of the 1990s and amounted to 1/3 in the first years of the 21st
century. McKinsey (2013, p.41) indicates that in 2000–2011 short-term financing was
approximately a half of banking flows. Therefore, i.a. Sula and Willett (2009) empha-
size that banking flows can be as unstable as portfolio flows, and crises, beginning with
the Asian crisis, were often transmitted through “contagion” in the interbank market.
After Lehman Brothers failed in 2008, the collapse of the global interbank market was
the reason why the liquidity shock hit countries whose financing structure was dom-
inated by portfolio and banking flows more severely (Tong and Wei 2010). According
to OECD (OECD 2012, p.9), the strengthening role of short-term debt in banking
sector financing also increases the risk of financial instability because of a greater risk
of maturity and currency mismatch.
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2.3 Foreign direct investment – is it really more stable?

FDI reveals the most desirable properties and is termed cold money contrary to
portfolio flows. Firstly, FDI is less susceptible to flows volatility and contagion effect,
i.a. because tangible assets are more “attached” to the investment country (Fernandez
and Hausmann 2000). Secondly, FDI inflows (and banking flows) entail a lower risk of
real appreciation of exchange rates than portfolio capital (Combes et al. 2010). Thirdly,
FDI may be a more important growth factor than other inflows because it is accompa-
nied by knowledge and technology transfer and human capital development.

Nevertheless, there are a few opponent views that FDI can be also less stable than it
was previously thought and sometimes can behave like portfolio PID and PIE flows.
Broto et al. (2011, p. 1944) and Neumann et al. (2009, p. 490) point out that FDI may
also become more volatile during crises. Moreover, FDI flows have been increasingly
affected by global factors since the beginning of the 21st century.

What are the reasons for growing volatility of FDI flows? Firstly, Mody and Murshid
(2005, p. 250) indicate that since 1990s FDI flows have been driven by diversification
motives and have had smaller influence on economic growth than in previous decades.
Secondly, the experiences from the latest financial crisis indicate that FDI stability and
positive impact on growth depend on its sectoral composition. Growing importance of FDI
in financial, housing and renting sector before the latest crisis exposed many countries to
macroeconomic imbalances and higher output volatility (Christodoulakis and Sarantides
2011, p. 26; Reinhardt andDell’Erba 2013;Aizenman and Sushko 2011). Thirdly, FDI can
be lessstable in thecaseofmergersandacquisitions,whichsometimesconstitutedhalfof the
globalFDI flows, andbehave likeportfolio flows.During financial andeconomiccrisesFDI
canbemorevolatile becauseof fire sale (Shleifer andVinshny2011).Fourthly,FDI stability
may be influenced by its financing structure (World Economic and Social Survey 2005,
p. 81). Foreign investment in the form of equity usually reflects strategic decisions taken by
transnational corporations and is the most stable component of FDI. However, during last
years the share ofnon-repatriated earnings and intra-corporate lending, as twoother forms
of financing FDI, has risen significantly. Both have a feature of debt obligation and can be
less stablebecause theycanbeadjustedpro-cyclically in linewith the financial conditionsof
the parent company (liquidity needs and risk exposure).2

3 Empirical methodology and the data set

3.1 Dependent variables: net or gross capital flows?

For the purposes of the study, gross capital flow was assumed to be the right measure of
capital mobility. The advantage of this choice is that it makes it possible to identify
decisions made by foreign investors (non-residents), manifesting themselves in flows of
the different capital forms.3 Until the last crisis, the literature concerning capital flows

2 According to World Investment Report (2013), in 37 highly developed economies, the share of transferred
earnings in FDI outflow increased from 30 to 60% in 2007–2012.
3 In turn, the measure of flow was used instead of stock because the latter may include valuation changes, due
to exchange rate volatility (Alfaro et al. 2008).
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emphasized capital mobility in terms of net flows, illustrating balanced flows that
reflect the behavior of both foreign investors (non-residents) and national agents
(residents). Drawing on the experiences from the latest global financial crisis, it is
stressed that a separate examination of gross inflow and gross outflow is necessary as
there may exist significant differences between non-residents’ motivation to invest in a
particular country and motivation of residents to acquire foreign assets.4 Furthermore,
the examination of the net inflow category, which involves the balancing of foreign and
domestic capital mobility, can alone be insufficient for an assessment of financial
stability and exposure to external shocks (Lane 2013, p 3–10). Net flows are generally
much smaller and less volatile than gross flows. Only through a detailed examination of
gross inflow structure can it be assessed whether financial integration is a risk-sharing
channel or a factor contributing to an exposure to the risk of contagion and external
shocks. The need to pay more attention to gross flows is indicated by: Forbes and
Warnock (2012a), Lane (2013) and Broner et al. (2013).5

We performed the Bayesian Model Averaging (BMA) analysis seeking to identify
the determinants of each type of foreign capital inflows expressed as ratios to GDP:
FDI, PIE, PID and OI. The balance of payments statistics were kindly provided by the
IMF staff. The list of examined countries can be found in Appendix Table 6.

3.2 Independent variables

In the literature examining determinants of international capital flows, a prevailing
approach is based on theories resulting from a macroeconomic analysis of small open
economy. It assumes that capital flows adapt to changes in the global economy
(exogenous factors – push factors) and are connected with general situation in the
global economy but, simultaneously, depend on local changes (endogenous factors –
pull factors) resulting from internal characteristics of an economy (Fratzscher 2011, pp.
7–10; Calvo et al. 1996).

Among external (push) factors, the most frequently mentioned ones include global
liquidity (money supply in international financial centers, mainly the USA), short- and
long-term interest rates in highly developed countries (mainly the USA), global risk
aversion or appetite and economic growth in highly developed countries or global GDP
growth. These factors reflect the general macroeconomic and financial condition of the
global economy and remain beyond control of a country receiving capital. They
determine international synchronization of flows, whereby episodes of inflows and
outflows occur simultaneously in many countries, and may imply equal treatment of
countries by international investors.

In turn, different volume and structure of international capital flows in various
economies suggest individual treatment of countries by investors. Country specific
(pull) factors attracting capital may result from certain macroeconomic conditions.
Many studies also highlight the importance of institutional determinants of financial

4 Gross inflow category reflects changes in foreign liabilities, and includes the purchase of national assets by
foreign investors (capital inflow) and the sale of national assets by foreign investors (capital outflow). Gross
outflow reflects changes in foreign assets: purchase (capital outflow) and sale (capital inflow) of foreign assets
by national agents. The sum of these two figures is equivalent to net flows.
5 Furthermore, the authors acknowledge that gross flows are pro-cyclical: both gross inflow and gross outflow
tend to rise in the periods of expansion and decrease in worse economic conditions.
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flows which are decisive for the so-called financial openness of countries. Administra-
tive regulations determining the level of liberalization of capital account of balance of
payments can be decisive for access to foreign financing sources.

External (push) and internal (pull) determinants of capital flows can also be divided
into factors determining the return on invested capital and factors affecting investment
risk. This distinction makes the analysis of capital flow determinants similar to the
analysis based on portfolio theories. The analysis of capital flow determinants from the
point of view of this theory is based on comparison of expected return and investment
risk rates between countries. The inter-country correlation of these market characteris-
tics also affects the volume, structure and direction of capital flows (Grubel 1968; Levy
and Sarnat 1970).6

The macroeconomic push-pull factors approach and the portfolio theory form the
basis for our empirical analysis. The sample includes 33–37 emerging economies and
19 developed countries and covers 1990–2011. The original set of potential candidates
for robust determinants of gross capital inflows embraced 24 variables. Four of them,
namely the US stock of broad money, stock of reserves, money market interest rate, and
capital account openness in the recipient economy, were found to have the posterior
inclusion probability below 0.1 in regression models for all types of capital flows and
were therefore excluded. The remaining variables are robust determinants of at least
one type of capital inflows. All data, unless otherwise stated, come from the World
Bank World Development Indicators database.

The covariates fall into several categories which belong to wider classes of push and
pull factors. Among the latter we have included the measures of exchange rate stability,
quality of monetary and fiscal policies, degree of development of financial markets,
production structure of the economy and its rate of growth and quality of physical and
social infrastructure.

Exchange rate stability is measured by the ers index from the composite trillema
index of Aizenman et al. (2013). We acknowledge that investors may take into account
short- and medium-term volatility of the exchange rate.7 The variable ers_lag3ymean is
therefore the average of the current value of the ers index and its annual values in two
previous years. The European Monetary Union membership is the second measure
related to exchange rate regime. The variable emu is a dummy equal to 1 for all EMU
countries and 0 otherwise.

The quality of monetary policy is measured by the value of the central bank’s ultimate
goal, that is inflation rate. Since inflation is anoutcomeof the central bank’s action aswell as
short-run demand and supply shocks, we believe that an appropriate measure of monetary

6 The use of portfolio approach in the assessment of the four forms of capital can suggest their substitutability
in the eyes of foreign investors. In reality, investors of different profiles allocate their resources only in a
particular type of assets. Financial investors will mainly prefer portfolio investment. In contrast, bank
financing (in particular via subsidiaries) and FDI flows generally require longer-term prospects for financing
and possessing particular tangible and intangible assets allowing for these forms of investment expansion.
Therefore, it is difficult to speak about full substitutability between the various asset categories. Nevertheless,
the use of factors describing risk and income is justified where they allow for a comparison of countries’
investment attractiveness in the different classes of investment assets. This means that allocating capital in a
particular form, investors may compare the risk-income relationship between countries.
7 Although e.g. Reinhart (2012) concludes that there is no clear relationship between the ratio of capital flows
to GDP and the exchange rate regime, some other analyses suggest that capital flows are higher in economies
with less flexible exchange rate regimes (Magud et al. 2012).
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policy quality should be filtered out of cyclical fluctuations. The variable infl_lag5ymean is
the averageof the current valueofCPI inflation and its annual values in theprevious4years.
The quality of fiscal policy is gauged by the value of public debt, which is a result of
government profligacy in the past and an indicator of likely future austeritymeasureswhen
fiscal consolidation becomes inevitable. The current value of government debt may be
dependent on the current value of government savings (deficit)whichmaybe influencedby
the supply of funds including foreign savings inflows. To avoid the reverse-causation
problem, we used the 1-year lagged value of the public debt in percent of GDP, L_debt,
from the Abbas et al. (2011) database.

Financial market depth, liquidity, and stability are proxied by four variables. Foreign
capital flows have direct impact on the situation in financial markets and to address the
reverse-causation problem we relied on the lagged values of financial development
indicators. The depth of financial market is measured by the stock market capitalization
(L_mrkt_cap_gdp) and the stock of credit (L_credit_gdp), both expressed in percent of
GDP. The liquidity of financial market is proxied by the ratio of stock market turnover
to GDP (L_stocks_gdp). Financial market stability is quantified by means of three
dummy variables capturing banking, exchange rate and public debt crises episodes
from the Laeven and Valencia (2012) database. More precisely, crisislagmean is the
average of the current value of the sum of the three dummies and its annual values in
the previous 2 years. We included two lagged values of the crises dummies on the basis
of the premise that investors have long memory.

The production structure of the economy is quantified by two variables, servicesgdp
and industrygdp, which are equal to the share of, respectively, services and industry
sector in GDP. The growth rate of an economy is measured by the average of the
current value of real GDP growth and its annual values in the previous 4 years.
Following standard practice in the growth literature, we used 5-year averages to remove
the impact of cyclical fluctuations. Hence gdp_gr_lag5ymean captures the long-run
growth dynamics. The third income-related variable, which is the level of GDP per
capita in constant US dollars, denoted gdp_pc_const_usd, is intended to capture the
endowment in physical capital and a country’s stage of development. Since the costs of
communications play a crucial role in the information revolution era, we used telmob,
defined as the number of fixed lines and mobile telephones per 100 inhabitants, as an
indicator of the quality of physical infrastructure. The distance from major markets –
the minimum air distance of the capital city from New York, Tokyo, or Rotterdam in
kilometers – is the second variable, labeled airdist, which can be interpreted as a
measure of remoteness and transportation costs proxied by geographical distance.

The quality of social infrastructure is conceived to consist in high level of social and
human capital development. The former is proxied by average years of schooling,
denoted sch, from the Barro and Lee (2010) dataset. As we conjecture that social
development is conditional on the degree of civil liberties, we employed index of civil
liberties, cl, compiled by non-governmental organization Freedom House.8

The set of push factors contains three variables. Two of them pertain to return and
risk in the US financial market. The long-run return is quantified by the 10-year

8 Higher values of the index denote lower level of civil liberties. We employed the index in the models
estimated for the sample of emerging countries only, because it is identically low in the sample of advanced
countries.
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government bonds interest rate, us10y_int. The short-run return is gauged by the
percentage change in the S&P 500 stock market index at the end of the year, labeled
usstock_return_end. Finally, the world economy business cycle phase is identified by
means of the world GDP growth rate, or gdp_world_gr.9

The summary statistics of all the variables for developed and developing countries in
1990–2011 are presented in Appendix Table 7. The values of independent variables are
small, different from zero at the fifth decimal place, because they are expressed as ratios
to GDP. For this reason the estimated coefficients of the independent variables are
expected to be small in value.10

4 The model and methodology

Economic theory and empirical studies surveyed above provide an extensive list
of factors likely to influence all types of foreign capital inflows. The lack of
widely accepted theoretical approach and empirical model specification that
could be applied in a comparative analysis of the determinants of foreign debt,
equity, direct and other investment flows generates uncertainty regarding com-
position of the set of covariates that should be included in the model. There
might exist several models that provide a good fit to the data but lead to
different estimated values of the parameters and their standard errors. Thus the
problem of model uncertainty arises and basing inferences on one model alone
becomes risky. If the theory does not provide unambiguous selection criterion
that would allow for favoring one model over the others, BMA offers a
solution.11

The remarkable diversity of capital flows determinants in terms of competing
theories and empirical results, obtained from substantially different model
specifications, has recently led researchers to apply BMA to investigate the
determinants of FDI. Using this technique, Blonigen and Piger (2011) find that
traditional gravity variables, cultural distance factors, parent-country per capita
GDP, relative labor endowments, and regional trade agreements are the sole
variables with high inclusion probability. Similarly, Eicher et al. (2012) con-
clude that more than half of the previously suggested FDI determinants are not
robust. To address model uncertainty, BMA has been also applied in the
context of portfolio capital flows in Thailand in Yupho and Huang (2014).

A regression model focuses on data to estimate coefficients. Let D stand for
the data matrix, and β for the vector of parameters of the model that seeks to

9 We also included the VXO index, volatvxo, elaborated by Chicago Board Options Exchange, which is a
measure of global risk. This variable is often indicated as an important push factor, but in our case it was not
statistically significant. It appeared statistically significant (with negative sign) in the model specification
which is not presented in the paper and relates to dependent variable measuring aggregated debt flows (sum of
PID and OI) in the case of capital inflows to emerging markets during 1990–2011.
10 For instance, the estimated coefficient of gdp_pc_const_usd obtained for emerging countries in the 1990–
2011 period for FDI flows is equal to −2.34e-06. It means that a rise in the level of per capita GDP by USD
1000 would reduce the inflow of FDI by 0.00234. This seemingly small figure represents however a 7.3% fall
in the FDI inflow.
11 A thorough discussion of Bayesian econometrics can be found, for instance, in Hoeting et al. (1999); Koop
(2003).
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explain D. The Bayesian econometrics uses Bayes’ rule to obtain the condi-
tional probability:

p β Djð Þ ¼ p D βjð Þp βð Þ
p Dð Þ ð1Þ

where p(D|β) is the density of the data conditional on the parameters of the
model, referred to as the likelihood function, and p(β) is the prior density. It
stems from Eq. (1) that posterior density is proportional to the product of the
likelihood function and prior density. To compare different models, defined by
a likelihood function and a prior, the posterior for the parameters calculated
using model Mi can be expressed as:

p βi D;Mij� � ¼ p D βi;Mi
��� �

p βi M ij� �
p D Mijð Þ : ð2Þ

The posterior model probability using the Bayes’ rule can be written as:

p Mi Djð Þ ¼ p D Mijð Þp Mið Þ
p Dð Þ ð3Þ

where p(Mi) is the prior model probability and p(D|Mi) is the marginal likelihood
obtained by integration of both sides of Eq. (2):

p D Mijð Þ ¼
Z

p D βi;Mi
��� �

p βi M ij� �
dβi: ð4Þ

To eliminate the term p(D) in the denominator of Eq. (3), which may be difficult to
calculate, the comparison of two models i and j consists in computing the posterior
odds ratio, defined as:

p Mi Djð Þ
p M j Dj
� � ¼ p D Mijð Þp Mið Þ

p D M j
��� �

p M j
� � : ð5Þ

If equal prior weights are attached to each model, that is the prior odds ratio p(Mi)/
p(Mj) is set equal to 1, the posterior odds ratio becomes the ratio of marginal likeli-
hoods, and is referred to as the Bayes Factor, BF, given by:

BFi j ¼ p D Mijð Þ
p D M j

��� � : ð6Þ

In the analysis of capital inflows determinants we have considered the linear
regression model with uncertainty regarding which explanatory must be included in
the right-hand side. Following Magnus et al. (2010), we distinguish between the
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regressor of interest X1 and the auxiliary regressors represented by vector X2. The
model takes the following form:

y ¼ X 1β1 þ X 2β2 þ ε:
ε∼N 0;σ2

� � ð7Þ

where y is a n×1 vector of dependent variable, X1 and X2 are, respectively, [n×k1] and
[n×k2] matrices of regressors, and β’s and ε are vectors of, respectively, parameters
and random shocks.12 The number of possible models to be considered is 2k2, which
constitutes the model space reported in the tables in the appendix.

A model averaging estimate of β is given by:

β1 ¼
X2k2
i¼1

λiβ1i; ð8Þ

where βi is a conditional estimate of the parameters vector under model Mi. To obtain
the conditional posterior distribution, Magnus et al. (2010) construct a general prior
which allows for overcoming the problem of partially proper and partially improper
priors involved in the assumed prior distribution. The authors show that the conditional
estimates of β1 and β2i under model Mi are given by:

β̂1i ¼ E β1 y;Mijð Þ ¼ X tr
1 X 1

� �−1X tr
1 y−X 2iβ̂2i

� �

β̂2i ¼ E β2i y;Mijð Þ ¼ 1þ gð Þ−1 X tr
2iM1X 2i

� �−1X tr
2iM 1y;

ð9Þ

where g=1/max(n, k2
2) is a constant scalar for each model.

The weights λi are given by the models’ posterior probabilities:

λi ¼ p Mi yjð Þ ¼ p y Mijð Þp Mið Þ
X2q
i¼1

p y Mijð Þp Mið Þ
: ð10Þ

Assigning equal prior probabilities to each model, Magnus et al. (2010) derive the
following model weights:

λi ¼ p y Mijð Þ ¼ c
g

1þ g

� �k2i

.
2

ytrM 1AiM 1y
� �− n−k1ð Þ

.
2

where

Ai ¼ g
1þ g

M 1 þ 1

1þ g
M1−M 1X 2i X tr

2iM 1X 2i
� �−1X tr

2iM 1

h i ð11Þ

The conditional estimates of the coefficient (1) and the value of weights (11) allow for
computing the unconditional BMA estimates of β1. A regressor is considered to be

12 See Moral-Benito (2010).
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robustly correlated with the independent variable if either the absolute value of the t-ratio
on its coefficient is greater than one or, equivalently, the corresponding two-standard error
band does not include zero. In the tables displaying the detailed results of our estimates,
which can be found in Appendix Table 8, we report the two-standard error bands. The
significance test is based on the aforementioned two-standard error band criterion.

5 Results

5.1 Equity flows

5.1.1 Determinants of FDI and equity inflows in developing countries

Estimation using BMA indicates that in both 1990–2007 and 1990–2011 including
global crisis FDI inflows were determined by similar features. They had local and
global character, reflecting pull and push factors – see Table 1.

The role of local factors

The analysis of the periods 1990–2007 and 1990–2011 revealed that income level,
gdp_pc_const_usd, was a significant factor discouraging FDI. This may be because
income level is related to a potential investment return. According to the convergence
hypothesis, a high capital per employee ratio (GDP per capita reflects physical capital
resources per employee) can entail its slower increase in the future (Solow 1956). In
developing countries, lower GDP per capita usually means a lower wage level, which can
also make FDI attractive to investors because of potential higher productivity of capital.

The positive influence of telecommunications infrastructure quality telmob (infra-
structure quality is an important factor for capital productivity) and civil liberties index
cl on FDI inflow confirms the role of institutional factors. Better quality of institutional
environment should increase long-term investment attractiveness of a country and lead
to an inflow of stable foreign capital. Better institutions also foster economic growth
(e.g. Acemoglu and Johnson 2005) and contribute to the lowering of several non-
operational risks, e.g. political risk, which increases the costs of business in a given
country, especially for longer-term investors.

Taking into account macroeconomic variables, the exchange rate stability
ers_lag3ymean proved to be a factor reflecting investment risk which positively
affected the direction and strength of FDI inflow to the analyzed group of countries.
Negative influence of exchange rate volatility on FDI illustrates the fact that unstable
macroeconomic conditions are an obstacle to FDI inflows. Numerous studies suggest
that exchange rate volatility (as a measure of macroeconomic instability) can be a factor
reducing a country’s investment attractiveness, while stable exchange rates can be
conducive to FDI inflows, as documented by Escaleras and Thomakos (2008).

The role of global factors

Analyzing external factors, it should be noted that higher investment yields in devel-
oped markets (represented by the long-term interest rate on 10-year US T-bonds
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us10y_int) were found to be a statistically significant determinant of FDI and PIE
capital inflow to developing countries. On the one hand, this can result from profits
gained in developed markets, subsequently invested in developing countries. If inves-
tors behave as assumed in the portfolio theory and diversify their assets, they will
increase investment in developing countries to offset the rise in the portfolio share of
developed countries assets whose prices increased. On the other hand, it should be
noted that high stock market return ratios are generally accompanied by their bigger
unpredictability. Furthermore, rising interest rates in developed markets translate into
higher capital costs, which – especially in the case of capital-intensive investment
(including, in particular, FDI) –may discourage investment in markets characterized by
rising interest rates and encourage investment in developing economies.

Although FDI inflow to developing countries was mainly conditioned by internal
(pull) factors, a growing influence of global factors could be observed in the analysis
covering also 2008–2011. It turned out that, apart from us10y_int, which was statisti-
cally significant in 1990–2007, the determinants of FDI inflow in 1990–2011 also
included airdist variable specifying geographical distance from the biggest economic
and financial centers. In the period comprising the global financial crisis, the farther the
distance was, the more capital inflow decreased. It should be assumed that greater
“peripherality” causes the weakening of economic links with the center and, simulta-
neously, the biggest increase in risk during crises.

Comparing FDI and PIE determinants, it should be highlighted that PIE flows are
more idiosyncratic and bear little systematic relation to the explanatory variables. It
appeared that the only factor affecting (in both sub-periods) positively capital inflow
was capital market size L_mrkt_cap_gdp (in both periods). It should not be surprising

Table 1 Statistically significant factors determining equity flows in emerging countries in 1990–2007 and
1990–2011

FDI PORTFOLIO EQUITY

1990–2007

Local 

(-)  capital abundance (1.00) (+) stock market capitalization (1.00)

(+) communications infrastructure (1.00)

(+) social capital (0.90)

(+) exchange rate stability (0.92)

Global 

(+) global long-run return (0.90)

1990–2011

Local 

(-)  capital abundance (1.00) (+) stock market capitalization (0.95)

(+) communications infrastructure (1.00) (+) stock of credit (0.63)

(+) social capital (0.99)

(+) exchange rate stability (0.88)

Global 

(+) global long-run return (1.00) (+) global short-run return (1.00)

(-)  geographical distance13 (0.66)

A factor marked “+” means positive influence, a factor marked “−” means negative influence; numbers in
brackets denote posterior inclusion probabilities

White fields indicate the significance of a factor only in a given period. Shaded fields indicate factors
determining a given form of flows in both analyzed periods (1990–2007 and 1990–2011)

Source: own estimation
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that bigger and usually more liquid markets attract more PIE. The significance of
banking market size L_credit_gdp in 1990–2011 probably reveals that, in the case of
developing countries, larger credit markets – where the asymmetric information prob-
lem may be less severe – attract PIE. On the other hand, countries with a higher credit
do GDP ratio underwent a deeper process of deleveraging during 2008–2011 and PIE
appeared to be a substitutive form of financing. Other analyzed domestic variables did
not show systematic correlations with the explanatory variable.

In the case of PIE, global factors gain statistical significance if the analysis covers
1990–2011. The variable that proved to be statistically significant was the return on
S&P 500 index usstock_return_end. It goes in line with the investors’ need to increase
diversification within the same class of assets as a result of a growing share of mature
capital markets and subsequent overweight of emerging markets. Simultaneously, it can
confirm the leading role of mature markets as a trigger of global equity markets moves.

5.1.2 Determinants of FDI and equity inflows in developed countries

Dominance of local factors

In developed countries, local factors determined FDI and PIE capital inflow in both
periods (i.e. 1990–2007 and 1990–2011). It can suggest individual treatment of those
countries by investors who took account of country-specific circumstances – see
Table 2. It may also reflect the fact that developed countries host global financial
centers where investment decisions are taken as well as provide global monetary policy.

The factor describing exchange rate stability ers_lag3ymean proved to be
statistically significant for FDI in both analyzed periods. In turn, a statistically
significant positive “euro effect” (emu variable describing the membership in the
monetary union) on PIE inflow in the period excluding the global financial crisis
was observed. It is in line with broad consensus in the literature that monetary
unification in the European Union caused elimination of the home bias after euro
introduction and led to the emergence of the euro bias and to capital flows (e.g.
Balli et al. 2010). When the analysis was broadened to include the crisis period,

Table 2 Statistically significant factors determining equity flows in developed countries in 1990–2007 and
1990–2011

FDI PORTFOLIO EQUITY

Local 

1990–2007

(+) exchange rate stability (0.88) (+) emu (0.90)

(+) stock market capitalization (0.99) (+) stock market capitalization (1.00)

(-) stock of credit (0.63) (-)  stock market turnover (1.00)

1990–2011

(+) exchange rate stability(0.87) (+) stock market capitalization (0.98)

(+) stock market capitalization (1.00) (-)  stock market turnover (0.70)

(-) stock of credit (0.76)

As in Table 1 above

Source: own estimation
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the above factor lost its significance for PIE inflow. It can be a result of the euro
area crisis, capital outflow from certain euro area countries (peripheries) and
inflow to other (central) countries called sudden stops and reversals (Merler and
Pisani-Ferry 2012; Lane 2013).

Our research showed that factors reflecting capital market size, L_mrkt_cap_gdp,
were significant for FDI capital flows in both 1990–2007 and 1990–2011 covering the
global crisis period. Countries with developed financial markets (which are also global
financial centers and have international currencies) play the role of funding sources for
FDI, which – in the case of developed countries – are mainly in the form of mergers
and acquisitions. An important variable which discouraged FDI inflow was private
credit to GDP. In the case of developed countries, it can be an approximation of some
kind of substitution between bank financing and equity financing.

In the analysis comprising 1990–2007 extended to include the financial crisis
(2008–2011), capital market size L_mrkt_cap_gdp was another statistically significant
factor for PIE. It should be assumed that investors operating during the increased global
risk period paid more attention to liquidity, hence portfolio investment equities were
flowing to markets with bigger market-based capitalization.

As regards the role of size and liquidity of capital markets, it seems that, in
developed countries, foreign portfolio investors withdrew PIE if stock market
turnover was high in the previous year. It might mean that investors exploited the
opportunity of increased stock market turnover (L_stocks_gdp) to close their
positions, which is likely since higher turnover often occurs simultaneously with
changing trends in stock markets.

5.2 Debt flows

5.2.1 Determinants of debt capital flows in developing countries

The role of local profitability and risk

Debt inflow (PID and OI) to developing countries in 1990–2007 was primarily
determined by local factors related to risks and profitability – see Table 3. In the case
of OI, the regression analysis shows a positive relationship between GDP growth
gdp_gr_lag5ymean and quality of telecommunications infrastructure telmob on the
one hand and the direction of debt flows on the other hand. OI flows were, however,
negatively affected by bigger turnover on the capital market L_stocks_gdp (it can
confirm overheating of an economy, which could cause banking capital outflow and
substitution of these two forms of financing) and the share of industry in GDP
industrygdp (OI capital inflow was accompanied by deindustrialization processes).

Increasing global risk during crises

In 1990–2007, OI and PID were less vulnerable to global variables and
appeared to be particularly affected by local factors. In the analysis extended
to include the period of the global financial crisis, airdist had a statistically
significant impact on OI inflow, apart from local factors. Therefore, contrary to
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equity capital, geographical distance was an important push factor determining
debt capital inflow, which increased after extending the analyzed period till
2011. Among global factors, us10y_int proved to be the only significant
variable (global long-run return).

In the case of PID, the following factors affected capital inflow positively in both
periods: inflation level infl_lag5ymean (which was a factor increasing macroeconomic
risk on the one hand but influencing interest rates on the other hand) and institutional
environment quality (education level sch and civil liberties level cl). Financial crises
crisislagmean in developing countries appeared to affect PID inflow negatively. This
risk factor proved to be statistically significant for PID, indicating that it is more
susceptible to local risk determinants than OI. However, it should be remembered that
during financial crises the international financial system is vulnerable to contagion. As
a result of herd behaviors of investors, financial crises may contribute to capital outflow
also from countries that seem to have no economic ties. Broner and Rigobon (2005)
observed that developing countries are more prone to such contagion than developed
countries. What is interesting, positive spillovers from developed markets by the
influence of global short-run return during 1990–2011 activated, reflecting the condi-
tion of the American S&P 500 market.

5.2.2 Determinants of debt capital flows in developed countries

Local and global factors related to risk and profitability

In developed countries, the debt capital inflow (PID and OI in total) was deter-
mined by both local and global factors, with relatively important differences

Table 3 Statistically significant factors determining debt flows in emerging countries in 1990–2007 and
1990–2011

OTHER INVESTMENT PORTFOLIO DEBT

1990–2007

Local 

(+) economic growth (1.00) (+) inflation (0.88)

(+) communications infrastructure (1.00) (-)  crises (0.91)

(-)  stock market turnover (0.99) (+) social capital (0.60)

(-)  industry/gdp (0.88)

1990–2011

Local 

(+) economic growth (1.00) (+) inflation (0.94)

(+) communications infrastructure (0.88) (-)  crises (0.96)

(-)  stock market turnover (0.99) (+) human capital (0.70)

(-)  industry/gdp (0.76)

(+) stock market capitalization (0.70)

(+) social capital (0.71)

Global 

(+) global long-run return (0.78) (+) global short run return (0.97)

(-)  geographical distance (0.76)

As in Table 1 above

Source: own estimation
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observed in the determinants of PID and OI – see Table 4. For PID, only local
factors were statistically significant in both analyzed periods, when foreign inves-
tors attached great importance to risk factors. This was because bigger public debt
in relation to GDP L_debt reduced capital inflow while elimination of exchange
rate risk in the euro area emu had a positive effect on PID inflow. Moreover,
increased financial and monetary integration in the euro area caused an improve-
ment in macroeconomic policy, which also contributed to the reduction of invest-
ment risk and home bias.

In the period including higher risk (1990–2011), the variable that ceased to
play a significant role in PID shaping was inflation infl_lag5ymean, a factor
which, in 1990–2007, could be considered to increase interest rates and,
consequently, yield on investment in debt securities. Countries with better
telmob and a higher servicesgdp also attracted more PID.

Similarly to PID, OI was negatively correlated with public debt in relation to
GDP (only in 1990–2007) but also with higher turnover on the stock market.
Local risk was thus an important factor affecting the inflow of this form of capital
in both analyzed periods. The positive correlation between PID and servicesgdp
can merely show that the services sector (1990–2007) was a destination for debt
investments. Statistically significant factors also included institutional variables
describing human capital sch (1990–2007) and telecommunications infrastructure
telmob (1990–2011).

In addition to local factors, global factors had a statistically significant
influence on banking capital flows in developed countries. It seems that OI is
pro-cyclical because increased world economic growth gdp_world_gr was trans-
lated into higher banking capital inflow to developed countries in both periods

Table 4 Statistically significant factors determining debt flows in developed countries in 1990–2007 and
1990–2011

OTHER INVESTMENT PORTFOLIO DEBT

1990–2007

Local 

(-) public debt (0.96) (-) public debt (0.59)

(+) stock market capitalization (0.69) (+) communications infrastructure (0.93)

(+) services/gdp (0.82) (+) emu (0.99)

(-) human capital (0.71) (+) inflation (0.85)

Global

(+) world economic growth (1.00)

(-)  geographical distance (0.69)

1990–2011

Local 

(-)  stocks market turnover (0.66) (-)  public debt (0.91)

(-) crises (0.96) (+) communications infrastructure (0.68)

(+) communications infrastructure (0.64) (+) emu (0.95)

(+)  stocks market capitalization (0.99) (+) services/gdp (0.63)

Global 

(+) world economic growth (0.99)

As in Table 1 above

Source: own estimation
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covered by econometric analysis. In turn, in the period including the global
financial crisis, the variable capturing the occurrence of financial crises
crisislagmean was an important factor that hampered banking capital inflow.

6 Conclusions and policy implication

The structure of external liabilities can determine countries’ vulnerability to
shocks. The latest financial turmoil gave more arguments to blame debt capital,
rather than equity, for excessive volatility of inflows. Simultaneously, we should
be aware that global factors played an important role also for equity flows
(including FDI) mainly in the emerging economies, with an increasing role
during the crisis. Relying on BMA analysis of the determinants of foreign
capital inflows in 1990–2011, we can draw a few conclusions (see Table 5).

Firstly, FDI and PIE flows in developing and developed countries mainly
depend on local changes resulting from internal characteristics of an economy.
In the first case, FDI and PIE flows were driven by local real fundamental
features (GDP per capita, communications infrastructure, social capital) and
financial factors (exchange rate stability, the size and depth of financial mar-
kets) and had chiefly financial character in the case of developed countries.
Factors beyond control of the recipient country (global) affected equity flows
(FDI, PIE as well as all four types of capital) to emerging markets and had a
bigger influence in the period of higher risk.

Table 5 Drivers of capital flows among groups of countries and types of flows

FDI PIE OI PID

Local Emerging

risk * * ** **

profitability *** * **** **

Developed

risk ** ** **** ****

profitability * * *** *

Global Emerging

risk * *

profitability * * * *

Developed

risk *

profitability *

The number of stars is equal to the number of factors which appeared statistically significant for each capital
form. It is presented only for illustration. One should be aware that juxtaposition of the numbers of global and
local factors is biased because the potential number of global push factors is smaller than for local pull factors.
Similarly, comparison between risk and profitability factors suffers from many limitations – e.g. difficulty to
make a clear distinction between them

Source: own compilation
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Secondly, analyzing capital flows, it is worth to divide portfolio flows into
PIE and PID because they are driven by different factors. PIE flows are rather
small in both groups of countries compared with PID and simultaneously both
kinds of markets are overwhelmingly better developed in advanced economies.
In the case of mature countries, the only common internal factor for PIE and
PID was euro introduction (about half of advanced countries in the sample are
members of the euro area). For PIE flows, size and depth of capital markets
were critical, while for PID, inflation, crises, public debt, the size of the
services sector as a % of GDP and communications infrastructure appeared to
be significant. For developed countries, size and depth of capital markets were
significant for PIE, and risk and profitability factors such as inflation, social
and human capital and crises proved to be important for PID.

Thirdly, particular attention should be paid to bank financing because in both
groups of countries global factors appeared important both in good and crisis
times. It was confirmed by statistical significance of external factors
representing both global assets yield (global GDP growth in developed coun-
tries, S&P 500 index increase) and global risk and distance from financial
centers in developed (1990–2007) and developing (1990–2011) countries. Bank-
ing flows may be also more pro-cyclical because of an important role of local
and world GDP growth as a driver and high susceptibility to local and global
risk. In the case of developed countries, banking flows were the only form of
capital affected by global factors.

Fourthly, the experiences from the last crisis confirmed that it is necessary to
diversify financing sources and pay more attention to equity. The empirical part
of the research confirmed that debt (PID and OI) might be more vulnerable to
changes in national and global risks. Equity financing (FDI and PIE) in turn
contributes more to risk sharing (affected by global profitability) and seems to
be less dependent on external factors (at least in good times). It may suggest
reduction of debt financing in favor of equity financing. However, PIE and
even FDI can also be prone to bubbles (e.g. dot.com bubble, FDI bubble in the
financial and real estate sectors before 2008). The above analysis confirmed
that global factors are important for FDI and PIE inflows in developing
countries.

Fifthly, financial globalization and dynamic changes in the international
monetary and financial systems will continue to trigger the volatility of gross
capital flows. Therefore, the aim of macroeconomic and structural policies
nowadays, especially in developing countries, is to strengthen national financial
systems resilience against abrupt capital flows. It is necessary to stimulate the
development of national financial systems which allow for greater substitution
of the various forms of capital. Hence, an efficient local mechanism for
transmission of savings to long-term investment capital must be established.
This means that it is necessary to develop local capital markets for corporate
stocks and bonds as well as complement the banking sector offer, so that it
matches firms’ demand for financing. The structure of FDI inflow may also
influence countries’ vulnerability to external factors.

36 G. Tchorek et al.



Appendix

Table 6 List of countries
Emerging economies Developed countries

Argentina Australia

Bulgaria Austria

Brazil Belgium

China Canada

Colombia Switzerland

Czech Republic Germany

Ecuador Denmark

Egypt, Arab Rep. Spain

Estonia Finland

Croatia France

Hungary United Kingdom

Indonesia Greece

Israel Italy

Korea, Rep. Japan

Kuwait Netherlands

Sri Lanka Norway

Lithuania New Zealand

Latvia Portugal

Mexico Sweden

Malaysia

Peru

Philippines

Poland

Romania

Russian Federation

Slovak Republic

Slovenia

Thailand

Tunisia

Turkey

Ukraine

Uruguay

South Africa
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Table 7 Summary statistics

Variable ADVANCED EMERGING

mean sd mean sd

Dependent

FDI di_gdp .028 .04 .032 .042

PIE pi_equit_gdp 9.6e-03 .019 3.6e-03 .011

PID pi_debt_gdp .038 .044 9.7e-03 .024

OI other_gdp .045 .1 .021 .054

Independent

Local

Risk Exchange rate stability ers_lag .602843 .298979 .490211 .251238

Risk Inflation infl_lag 2.71854 2.18853 48.5182 213.746

Risk Public debt/GDP L_debt 66.9921 31.8551 48.841 35.3722

Risk Stock exchange turnover L_stocks 64.9148 69.7279 17.981 32.3323

Risk Credit/GDP L_credit_gdp 132.981 55.839 54.7421 36.3258

Risk/
Profitability

Services/GDP servicesgdp 69.5206 4.42977 55.4474 9.68612

Risk/
Profitability

Industry/GDP industrygdp 27.809 4.28609 34.757 8.91196

Profitability Market capitalization L_mrkt_cap_gdp 72.9625 52.0397 37.4588 45.1091

Profitability GDP per capita gdp_pc_constusd 23.859.8 8185.88 4050.89 4343.72

Profitability GDP growth gdp_gr_lag5ymean 2.23381 1.22198 3.45916 3.92847

Profitability Telecommunication
infrastructure

telmob 111.616 44.9834 55.6495 50.6657

Profitability Human capital sch 10.1353 1.59826 7.83385 2.44853

Global

Risk Geographical distance air 1592.25 2400.8 3725.91 2444.97

Profitability World GDP growth gdp_world_gr .026763 .014295 .026763 .014295

Profitability US 10y bond us 10y_int 5.175 1.37872 5.175 1.37872

Profitability Stock return on S&P 500 usstock_return_end .083137 .181982 .083137 .181982
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