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CHAPTER 10

Benchmark-Relative and Absolute-Return
Are the Same Thing: Conditions Apply

Robert Scott

10.1  PorrtroLriO OBJECTIVES

Although they are both trying to maximise return for a given level of risk,
benchmark-relative and absolute-return managers adopt different means
for getting there. The benchmark-relative manager is maximising alpha, or
return relative to the benchmark, subject to a tracking error limit, while
the absolute-return manager is maximising total return subject to some
risk limit such as a probability of loss or absolute volatility and so on. It
might seem that the benchmark-plus-alpha that a benchmark-relative
manager generates should be similar in magnitude to that which an
absolute-return manager might deliver (at least during an up market);
however, it turns out that this is not necessarily the case.

Our investigation is simulation-based, examining market views and
optimal portfolios to test the impact of different investment objectives.
The details of the simulation procedure can be found in the appendix and
the specific objective functions and constraints for each strategy can be
found in Table 10.1. Suffice it to say here that we have assumed that the
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Table 10.1 Formal optimisation problems for absolute-return and benchmark-
relative

Strategy Optimisation problem
Absolute-return Maximise R, = ,F
Subject to:

6,; < Target maxrisk =1 ... »n

where R, is the return on the portfolio, f, is the set of factor

sensitivities in the portfolio, and F is the set of factor returns
Benchmark-relative Maximise a, = (B,~fpu)F

Subject to:

TE, < Target max TE

where a, is the excess return of the portfolio over the benchmark

and g, and g, are the factor sensitivities in the portfolio and

benchmark
Benchmark-relative, ~ Maximise @, = (f,~fsu)F
beta constrained Subject to:

TE, < Target max TE

beta, = 1

where beta, is the overall beta of the portfolio relative to the
benchmark (covariance divided by benchmark variance)
Benchmark-relative, ~ Maximise @, = (f,~fpu)F
risk capped Subject to:
TE, < Target max TE
0, < Opy
where o, and oy, are the volatilities of the portfolio and
benchmark

job of the benchmark-relative manager is to maximise their information
ratio, and to apply this process to a multitude of similar portfolios, all with
differing benchmarks and risk limits. For any one portfolio, the alpha is
maximised subject to a tracking error (or other) limit. The alpha can be
generated in the purest form by either market timing the beta (or betas) in
the portfolio or through security selection.

In principle, the mandate can have a very low or a very high tracking
error—there is nothing intrinsic to benchmark-relative investing that
requires low tracking error. Absolute-return seeks to generate the highest
return in the portfolio subject to a given risk limit, often captured as a
measure of the probability of loss, or the likely frequency of losses over a
particular horizon. By definition, for absolute-return investing, there is
either no benchmark, or a margin over cash (or zero) is considered to be
the benchmark. There is no requirement for return to be generated from
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either a single or multiple asset classes. We could therefore categorise
absolute-return mandates into both single asset class (constrained) and
multiple asset classes (unconstrained).

While maximising the Sharpe ratio or the information ratio might
sound like very similar things, in fact, the process of maximising the infor-
mation ratio does not deliver the highest possible Sharpe ratio for the end
investor (see Roll 1992). For this reason, the opportunity set of possible
returns for active investors are better under an absolute-return mandate
than for a typical benchmark-relative strategy. This is true, so long as the
benchmark is not mean-variance cfficient: in other words, if the bench-
mark is not constructed by maximising returns as a function of risk. There
is theoretical and empirical evidence in support of capitalisation-weighted
benchmarks being inefficient (see Haugen and Baker 1991, 2010). The
process of achieving the highest information ratio incentivises the portfo-
lio manager to create portfolios that effectively “leverage” the beta in the
benchmark to some degree as we show later. The end result is a higher
information ratio, but a sub-optimal Sharpe ratio. Figure 10.1 shows the
possible portfolios available to the investor for a given set of expected
returns and risk tolerances: either total risk for absolute-return or tracking
error for benchmark-relative. These possible portfolios are based on hypo-
thetical risky assets with characteristics described in greater detail in the
appendix. The portfolios constructed are based on maximising the
expected return for absolute-return and expected alpha for benchmark-
relative for the same set of expected asset returns. The only constraints for
these initial portfolios are the risk limits (either total volatility or tracking
error). If the benchmark-relative investor maximises alpha for a given level
of tracking error, their resulting portfolio lies below an absolute-return
portfolio with similar risks. Put another way, the Sharpe ratio is lower.
Table 10.2 details some of the characteristics of the portfolios used to cre-
ate the previous charts. In column one, we show that the benchmark is
designed to have factor sensitivities, perhaps beta and duration derived
from stocks and bonds. The next column makes clear that the absolute-
return portfolio with similar risk levels to the benchmark has a higher
expected return, this because it is constructed so as to be mean-variance
efficient. The following two columns show some sample benchmark-
return portfolios with different levels of tracking error. They are con-
structed to maximise the expected alpha subject only to the tracking error
limit. Note the betas are fairly high, and the correlation between alpha and
beta is also quite high. The information ratios, however, are the highest of
all sample portfolios whereas the Sharpe ratios are among the lowest.
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Two-Factor Portfolio
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Fig. 10.1 Traditional benchmark-relative approaches lag absolute-returns for
two- and five-factor portfolios. Two-Factor Portfolio

To improve the Sharpe ratio, an additional incentive is needed to induce
the benchmark-relative active manager to improve the end investor’s over-
all return for a given level of overall risk. One very effective method, we
will argue, is for the investor to actually increase the constraints in the
mandate.
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10.2  ADDING CONSTRAINTS TO IMPROVE PERFORMANCE

Conventional investment doctrine suggests that relaxing constraints is a
way to improve performance. To test that dictum, we introduced two pos-
sible constraints (which we discuss below) on the benchmark-relative
portfolio construction. Predictably, they reduced the amount of expected
alpha for a given amount of tracking error, as shown in Fig. 10.2. Here we
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Fig. 10.2 Constraints tend to undermine information ratios—alpha and TEV
for two- and five-factor portfolios
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plot the unconstrained benchmark-relative optimal frontier from Fig. 10.1
in the space of tracking error vs. expected portfolio alpha, along with the
frontiers for the two constrained portfolios, which we have called beta = 1
and vol-capped.

The first constraint we looked at, beta = 1, was originally proposed by
Roll (1992) and can be formally defined in Eqs. 10.1 and 10.2 as:

c,0
p = ZZmP (10.1)
O-BM
where opopyp is the covariance of the portfolio with the benchmark and
0% gy is the variance of the benchmark. In matrix terms using portfolio
sensitivities, this is measured as:

ﬁ=EEFéVQ (10.2)
GBM

where Fp is the set of portfolio factor sensitivities or betas and X is the
covariance matrix of factor variances.

This forces the beta of the portfolio and that of the benchmark to be
the same, which makes intuitive sense on many levels. Most importantly,
it forestalls any attempt to substitute beta returns for alpha by making the
portfolio a leveraged version of the benchmark. Any alpha will therefore
be the result of genuine skill in stock selection or market timing and will
be uncorrelated with beta. In fact, many active managers proclaim their
objective to provide “uncorrelated alpha” so the constraint is within the
spirit of active management.

The resulting portfolios at different levels of tracking error deliver
lower alpha (and hence lower information ratios), as shown by the line in
Fig. 10.2, but the overall Sharpe ratio of the portfolio is improved, and the
set of possible portfolios is more efficient in terms of risk and return, as
shown in Fig. 10.3. The reason for the improvement is that the Sharpe
ratio combines three elements: the Sharpe ratio of the benchmark, the
information ratio of the portfolio, and an element that equates to the cor-
relation between the two, beta and alpha. If this correlation falls, as it is
forced to in the beta = 1 portfolio, then the risk also falls and the total
risk-adjusted return (Sharpe ratio) goes up.



282 R.SCOTT

Panel A: Two-Factor Portfolio
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Fig. 10.3 Risk and return for two- and five-factor portfolios

Our second constraint is to restrict the total portfolio risk to a level no
higher than that of the benchmark as originally proposed in Jorion (2003).
We define the portfolio risk, benchmark risk, and the constraint as
follows:
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o, =JFZF', (10.3)
O'pm =\/FBM2F,BM (10.4)

F,XF',-F,XF',, <0 (10.5)
This is also intuitive since it allows active positions, so long as the over-
all portfolio risk is not increased. Alpha-beta correlation under this sce-
nario is typically zero or negative, which is also an attractive quality. As in
the previous case, the total alpha delivered is lower for the same amount
of tracking error as compared to an unconstrained portfolio, that is, the
information ratio falls. But, again, the overall risk-return characteristics are
improved and the set of possible portfolios is more efficient than the
unconstrained approach, that is, their Sharpe ratio goes up.

To summarise, the unconstrained approach delivers the highest alpha,
but at the expense of overall portfolio efficiency, while the two constrained
approaches deliver less alpha, but also much less risk, so that the overall
risk-return profile is better. For a given amount of total risk for the end
investor, the constrained and absolute-return approaches all deliver higher
returns. It is also noteworthy that at a certain level of tracking error, the
constrained portfolios are as efficient as the set of possible absolute-return
portfolios. We will discuss this in more detail in the next section.

10.3 CONVERGENCE OF BENCHMARK-RELATIVE
AND ABSOLUTE-RETURN PORTEOLIOS

We have shown that an investor is better served in the mean-variance
framework by introducing a constraint into their mandate, either requir-
ing that beta be equal to one or alternatively that total portfolio risk is
never more than benchmark risk. In this section we will show some exam-
ples of what representative examples of these portfolios might look like
under varying tracking error assumptions. One point to note, however, is
that all these hypothetical portfolios assume the investor will receive posi-
tive returns from their constituent risk factors. We will deal with bear-
market scenarios in the next section.

Revisiting Table 10.2, it is useful to compare the previously described
basic portfolios with the constrained benchmark-relative ones. The beta = 1
portfolios (columns 5 and 6) have lower information ratios, but higher
Sharpe ratios, and—as discussed earlier—the alpha-beta correlation is zero.
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The last two columns display two sample portfolios where the overall risk
is limited to the benchmark level (¢) or below: one for a tracking error
(TE) of 1% and a second for a tracking error of 3.0%. Like the beta = 1
portfolios, these have higher Sharpe ratios and lower information ratios.
The portfolio sensitivities for the TE = 3.0% portfolio are highly significant:
they ave identical to the sensitivities of the absolute-return portfolio. Put
another way, a benchmark-return manager, operating within a tracking
error and total risk constraint, while maximising alpha, has created an iden-
tical portfolio to that of an absolute-return manager (the two shaded col-
umns). One final note. It is possible to show the same convergence for a
beta = 1 portfolio, although at a much higher level of tracking error.

Thus far, we have demonstrated that it is possible to constrain a
benchmark-relative manager in such a way that it induces them to improve
the overall Sharpe ratio of their portfolio. In doing so, the portfolio ends
up with identical characteristics to that of an absolute-return manager.
However, there is one important proviso: returns for the risk factors must
be expected to be positive. In an upcoming section, we will look at how a
bear-market scenario affects these conclusions. Before turning to this
point, however, the question arises as to how an investor can identify the
amount of tracking error necessary to allow the portfolio exposure to be
the same as the absolute-return portfolio. We will address this in the next
section.

10.4  IpeNTIFYING OPTIMAL TRACKING ERROR LEVELS

Figure 10.3 and Table 10.2 show that at some level of tracking error a
constrained-alpha maximisation strategy will produce portfolios identical
to absolute-return portfolios. The question arises as to what is the deter-
minant of the required level of tracking error. We can borrow from Scott
(2011) for the answer for this. Using the simulations from Fig. 10.3, the
benchmark-relative portfolios that have identical characteristics to the
absolute-return portfolios satisty the criteria derived in Scott (2011),
namely:

,_IR—pSR

10.6
SR - pIR (106)

where A* is the optimal risk budget, determined as a function of the
information ratio (IR), the Sharpe ratio (SR), and the correlation
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between alpha and beta. The risk budget is the ratio of the tracking
error to the benchmark risk. A tracking error of 2% and 4% benchmark
volatility would have a risk budget of 2% /4% or 0.5. Unfortunately, it is
not possible to derive in advance what the impact of the constraint will
be on the information ratio of the portfolio manager. This means that it
is not likely practical to compute the optimal risk budget. Nevertheless,
it is perhaps useful to indicate the general magnitude of tracking error
necessary to produce the most efficient benchmark-relative portfolios.
As we shall see in the next section, perhaps the more important decision
on tracking error is driven by the desire to protect in a bear-market
environment. We will turn to address this important issue in the next
section.

10.5 How to Avoid TRACKING BEARS

As mentioned at the outset, one of the primary motivations for switching
to an absolute-return strategy is to benefit from downside protection dur-
ing a bear market. In principle, benchmark-constrained investments
should be dragged into negative territory when the market falls. Even if
the active manager has added alpha, (s)he may still have made losses in
absolute terms. By contrast, an absolute-return manager with market-
timing skill aims to anticipate bear markets and shift the portfolio into cash
to avoid negative returns. The question then arises, what would a
benchmark-relative manager do if they had the same skill and anticipated
the same bear market? Depending on the tracking error, the optimal port-
folio construction would be one as close to cash as the tracking error
would allow. How do our constrained portfolios measure up to this ideal?
To find out, we re-examined the outcomes in Fig. 10.3 under a bear-
market scenario.

In all cases, we assumed that the absolute-return and the benchmark-
relative managers had both correctly anticipated a bear market and had
shifted to a portfolio structure consistent with their investment objectives.
The former, since they are focused on capital preservation, would shift the
portfolio into cash in an extreme case. Without the same room for
manoeuvre, the latter would have to do different things, depending on the
constraints they were working under.

In the simple case, where the (unconstrained) benchmark-relative man-
ager is maximising alpha subject to a limit on tracking error, they would
shift as close to cash as the tracking error would allow. This would be
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Fig. 10.4 The bear-market test

represented by the solid line in Fig. 10.4. The greater the tracking error,
the further back up the solid line they would go and the lower the losses
they would suffer. The constrained portfolio, where volatility must be no
more than the benchmark volatility, would deliver the same portfolio as
the unconstrained benchmark-relative strategy. Again, a higher tracking
error would allow them greater leeway to move into cash. The reason they
are identical is that both portfolios would be aimed at reducing risk in a
bear market. However, the manager who has to hold the beta equal to one
is labouring under an obvious disadvantage. Their performance must, per-
force, be in line with the benchmark and therefore likely to be negative,
depending of course on how much alpha they can derive from their asset
mix and their security selection. The absolute-return portfolio is not visi-
ble on the graph, since, barring the ability to go short, the manager would
be sitting completely in cash assuming all markets are producing negative
returns.

The addition of one of the two constraints in a bull market environ-
ment clearly improves the efficiency and end-investor risk-adjusted return
over an unconstrained benchmark-relative approach. In a bear market,
however, the beta = 1 constraint is at a clear disadvantage to the total risk
constraint. The total tracking error required to allow for an all cash
position, however, is equal to the volatility of the benchmark, something
that is higher than the conventional mandates might allow.
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10.6  IMPLICATIONS FOR INVESTORS AND CONCLUSIONS

Investors who are interested in pursuing an absolute-return strategy either
to improve portfolio efficiency or to avoid losses in bear markets are well
served by making the switch, so long as the manager has the necessary
market-timing skills. For those who would like the same benefits, but
might wish—or be forced—to remain in a benchmark-relative framework,
there are other options. This might be the case where the institution per-
forms a strategic asset allocation and has budgeted risk and return to dif-
ferent investment teams for benchmark risks/returns and excess active
risks /returns. The simplest prescription is to consider increasing tracking
error of the mandate, allowing more defensive positions in a bear market.
They could even consider non-traditional approaches like having asym-
metric tracking error limits where the limit is large so long as the portfolio
beta or total risk is being decreased. If the single most important element
of absolute-return is loss-avoidance, then allowing enough tracking error
to position in or close to a 100% cash holding would accomplish this.

Alternatively, the investor could add one of the restrictions mentioned
in this chapter, while also allowing for enough tracking error to permit the
benchmark-relative portfolio manager to move to the highest Sharpe ratio
portfolio. The second constraint of limiting the total portfolio risk to no
more than the benchmark risk has the added benefit of allowing the man-
ager to move closer to cash ahead of an anticipated bear market.

Options for converting benchmark-relative mandates into absolute-
return-like mandates:

1. Constrain total portfolio risk to being less than or equal to bench-
mark risk. Allow tracking error to be as large as the benchmark vola-
tility. The large tracking error could result in aggressive positions,
but only in the direction of defending the portfolio against losses.
The downside is that the risk constraint tends to force a negative
correlation between alpha and beta.

2. Constrain beta to be equal or less than one. Allow for a large track-
ing error. Constraining beta to one is fine in a bull market, but we
saw that this was detrimental in a bear market. Changing the
restriction to an inequality allows the manager to decrease overall
risk in anticipation of a bear market.

3. Increase tracking error. In the absence of other constraints, the sin-
gle easiest method for protecting downside in a bear market is to
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allow the manager enough latitude to position the portfolio in cash
without hitting any guideline constraints. Following this route alone
does allow for the possibility of more severe losses in a bear market
if the manger fails to correctly anticipate the decline.

None of these restrictions is commonplace. And they are likely to be
met with resistance by some portfolio managers since they will force them
to deliver a lower information ratio and perhaps lower alpha, which is
often the basis for fees. Nevertheless, at a minimum, these arguments
open a crack in the hitherto solid consensus that a benchmark-relative
manager who maximises alpha is perfectly aligned with the interests of
the end investor. There is perhaps room for improvement. One final note:
This analysis is based on the assumption that there is market-timing skill.
The decision to move from benchmark-relative to absolute-return will not
in itself protect from losses. This is entirely dependent on a skilled portfo-
lio manager correctly anticipating a bear market. These structures dis-
cussed above simply provide a framework to allow the skilled decisions to
best be reflected in the construction of the portfolio.

APPENDIX: SIMULATION DETAILS

Imagine a simple 60,/40 stocks bonds portfolio where the stock compo-
nent of the benchmark has a beta of one, meaning the benchmark has a
beta of 0.6 (60% x 1) and the bond component is a simple 0-10-year
universe of government bonds with a duration of 5, giving a benchmark
duration of 2.0 (5.0 x 40%). We could simply describe this as a two-factor
portfolio, and the decision for the portfolio manager is what the appropri-
ate beta and duration are for the investment. There is a risk for each asset
class (assumed to be 21% for the equity component and 3% for the bond
component), and an expected return component. For equities, we have
assumed an expected excess return over the risk-free rate of 7% and for
bonds, 3%. Furthermore, we assume a correlation of 25% between stock
and bond returns. It is important to note that the comparative results of
this simulation are not sensitive to the actual expected returns, risks, or
correlations (so long as they are not extremes, such as perfect positive or
negative correlation, etc.). In an active process, the expected returns
would change as the portfolio manager’s views change, as well as possibly
the expected correlation and volatilities. This information represents the
minimum necessary to construct the best possible portfolio given a set of
market views.
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Under the absolute-return scenario, the possible portfolios are created
using the highest expected return subject to a target or maximum portfo-
lio volatility. The frontier of available portfolios then is the set of best pos-
sible portfolios assuming different levels of target risk. The simple
benchmark-relative positions are the sensitivities that give the highest pos-
sible expected excess return over the benchmark (alpha), subject to a
tracking error limit. It is important to point out here that these portfolios
are based on the same market views. It is not feasible to have equities
deliver 7% over cash for an absolute-return manager, and some other
amount for a benchmark-relative manager. The market only has one out-
come, although it can be measured against differing reference points. The
constrained benchmark-relative simulations are based on the same frame-
work and set of views as the unconstrained simulation but with the addi-
tion of beta = 1 in the first case and portfolio volatility < benchmark
volatility in the second case.

The simulation was repeated for five risk factors to ensure that the
results were not unique to a two-asset portfolio, which produced similar
results and identical conclusions.
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