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T
he institutional investor's ^oal tor

tixed-inconie is to assemble a por t -

folio of managers that provides a

consistent alpha (realized return in

excess of the strategic benchmark) wi th an

acceptable level of active risk, or tracking error.

T h e abilit\' of individual managers to produce

consistent re turns and the way managers"

investment styles are blended bo th have a sig-

nificant impact on portfolio performance.
Despite the importance ot this problem, most
mstitutional investors ck) i]ot have a scientitic
way to assemble a portfolio of fixed-income
managers, and as a result experience disap-
pointing performance.

Exhibit 1 shows the rolling animal real-
i7ed alpha of a sample of the largest active
fixed-income managers described as core or
core-plus. This time series simulates the per-
formance ot an average diversified portfolio
of managers benchmarked to the U.S. Lehman
Aggregate Index. Over the entire period, real-
ized alpha bas been close to zero, although in
some periocis the managers as a group have
materially outpertormcd or underpertormcd.
Why?

Plotted on tlic same graph (different axis)
is the peiiormance ot the Lehman High Yield
Credit Index, which appears linked to the per-
formance of the managers. In tact, there is a 79%
correlation in the monthly scries over a 15-ycar
period and a 90% correlation over the most
recent 5 years. In other words, the aggregate per-
formance ot managers is driven largely by the

average managers persistent st\'le biases to credit.
This IS not what investors should be

paying for. Investors have asked and paid for
alpha (pure active risk exposure), but they
have received beta (systematic exposure).
Absent an improved system tor portfolio con-
struction, investors would be better otTrepro-
ducnig this performance {at lower cost) by
holding a combination of index funds rather
than active managers.

With or without systematic biases, the
dismal pertormance ot tixed-income managers
as a whole is not surprisuig. Active manage-
ment in any asset class is a zero-sum game, as
explained by Sharpe [1991]. But is there a sci-
entific way to improve your chances by picking
the right managers and then assembling an
optimal porttolio? This important question is
the subject of this article, and I do believe that
skillful active management, while difficult, is
not impossible.

First, I define the various categories of
fixed-income active return and risk and the
prospects for skilltul active management trom
each source. Then, we will see how style
analysis helps to quantify the exposures man-
agers are taking and helps to develop mean-
ingful tbrward-lo(.)king assumptions about
manager pertormance. A case study demon-
strates how to best blend managers with diverse
styles, to control risk, and to structure an
optimal porttolio ot fixed-income managers.
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E X H I B I T 1

Fixed-Income Managers' Annual Realized Alpha and High Yield Index Performance (1989-2003)
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I. SOURCES OF ACTIVE RISK
AND ACTIVE RETURN

A typical institutional lnvt'stor allocates 31)%-4()%
of total assets to fixed-income, and in the United States
these assets are usually benchmarked to the Lehman
Aggregate Bond Index or some other common fixed-
income index. (See Sicgel |2f H)3| for a discussion of bench-
marks.) Beyond the government, investment-grade credit,
and MBS/securitized components of the Lehman Aggre-
gate, an investor may defme a customized benchmark to
include components of high-yield, non-U.S. bonds, and
Treasury Inflation Protected Securities. The investor may
also set a target interest rate duration that could be the same
as or ditlerent from the natural duration of tbe bench-
mark. The target duration is set in order to partially match
the duration of the assets and the duration of the liabili-
ties, with tbe goal of reducing surplus risk.'

Investors implement the hxed-income strategy- by
hiring some mixture of active and indexed fixed-income
managers.' Implicitly, investors assume that managers
remain on their stated benchmarks, and that tbe resulting

overall portfolio is thus consistent with the investor's bench-
mark. These assumptions arc typically impertl'ct, but there
are tools for correcting this problem {discussed later).

Near-pertect consistency with the benchmark can be
attained by investing solely in an index fund or a combina-
tion of index funds representing the investors benchmark.
In fact, this rarely happens because most investors seek to do
better than the benchmark by hiring active managers. Fixed-
income portfolios are predoniinautly active; an average insti-
tutional fixed-income portfolio has approximately 85% of
the assets with active managers and only 15% indexed.

In seeking active return, investors are necessarily
accepting active risk. Active return is measured by the
total return less the benchmark return for tbe portfolio.
Active risk is measured by the standard deviation of the
active returns. How niucb active risk do you bave—is it
too much, too little, or just enough? For most, the ques-
tion of how much risk is unasked and unanswered, but
the amount is assumed to be small.-̂

Tbe typical range for active risk in large institutional
portfolios is between (1.40% and 1.20%. The higher end
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ot the nTiiî c is typic.il of portfolios incorporating ;i high-
yield eompoiient, ant! the lower end of the range is typ-
ical of portfolios composed primarily ot core managers.

Style Bias

At the highest level, active risk and return are derived
from two major components: style bias, and tlie residual.
Style bias reters to the persistent ditlerence between the
sector and duration exposures ot a porttolio in compar-
ison to the exposures of the investor's fixed-income bench-
mark, sometimes called luisfil. Style bias may be broken
into two major components:

• Sector bias (style) - The persistent overweight or under-
weight to fixed-income sectors a'lativc to the weighting
ot those sectors in the investors bencbiiKirk.

• Duration bias i<tylc) — The persistent higher or lower
duration {yield curve position) relative to the dura-
tion ot the investor's benchmark.

Sustained sector and duration biases in a manager's
porttolio with respect to the manager's stateci benchmark
exposures are usually best viewed as evidenee diat a man-
ager has a normal style,, or etTective benchmark, reflecting
these sustained positions. Tbe manager's normal style {and
stated benchmark) may diverge trom the investor's stated
bencbmark. The difference between the normal style of the
manager and the investor's benchmark, it not otiset by other
managers with complementary styles, represents a net active
beta exposure and thereby adds active risk. The active style
positions reflect how the normal porttolio ot the manager
(or tbe investor) diverges from the investor's benchmark.

The expected active return associated with misfit is
a matter o( financial market equilibrium pricing, not truly
about active value-added. As 1 noted in the introduction,
it is beta; it is not alpha.'

Residual Risk

The residual component ot active risk reters to the
remaining net exposures associated with both individual
security selection and market timing changes after con-
sideration ot the style ot the porttolio. The residual may
be broken into t\vo major components:

• Selection hets (residua!)—Investment in individual
securities {credit risk selection), in weights dit^erent
trom their weights in the normal porttolio, atter

taking account of the sector and duration biases
described above.

• Tactical bets (residual)—Timed fluctuations in sector
and duration allocations with respect to the normal
portfolio, after taking account of the sector and dura-
tK)n biases described above.

Tactical sector bets are based on forecasting changes
111 relative credit spreads and are distinguished from per-
sistent style biases. Tactical duration bets are based on
forecasting changes in the level, slope, and shape ot the
yield curve, and are distinguished from persistent dura-
tion biases. Expected returns associated with residual bets
represent true alpha, but they are conditional on our belief
in the investment skill ot tbe managers.

Without skill, there should be no expeitaliou that
residual returns generated by tactical sector and duration
bets or by selection bets will yield a positive alpha. As
noted earlier, active management is a zero-sum game.

Fundamental Law of Active Management

What information would be useftil to us to identify
the types of managers who might have better cbances
tlian others? One tool to help assess the relative possibil-
ities for successful generation of positive alpha is the fiiii-
damental law of active niaua<iement. which says that the
expected information ratio (ratio of expected alpha to
volatility of alpha) should be related to: 1) the square root
of the breadth of decisions within each category; 2) our
ability to forecast changes in interest rates and spreads
{measured by the intbrniatioii coefl-'icient); and 3) port-
folio constraints {measured by the transfer coefficient).
See Grinold and Kahn |2(H)(lj.

For example, tactical duration bets diverging from the
normal duration style have low breadth because they amount
to a forecast of the yield curve that might occur once per
quarter, or a breadth of only four times per year (less if the
forecasts are not truly independent). Residual tactical sector
bets likewise have low breadth because only a handful of sec-
tors are typically rotated, and fresh information to drive
new decisions does nt)t come in very frequently.

Selection bets (usually on credit), on tbe other hand,
have high bre.idtb because of the large number of indi-
vidual securities available trom whicb to decide active
positions. Therefore, assummg equal information coeffi-
cients (skill), selection bets would have a higher expected
information ratio than tactical duration bets and sector
bets. The assessment may vary from investor to investor
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Style Factors for Fixed-Income Managers
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and trom manager to manager, but it is generally true that
a higher information c(K'fticient wonld be needed for tac-
tical bets than tor selection hets to attain the same expected
intormation ratio because of the greater breadth of oppor-
tuiuties for selection bets.

Tbe transfer coefficient measures how efHciently
insigiits can be translated into portfolio performance, given
the impact of a long-only constraint or other portfolio
constraints. See Clarke, de Silva, and Thorley |2(IO2|.
Most core fixed-income ptjrtfolios are long-only, but
because they are run at fairly low risk levels, the loss in
efliciency is moderate. High-yield portfolios, however,
are run at higher risk levels, causing a material loss of effi-
ciency and, all things equal, a lower expected inf(.)rma-
tion ratio. Long-short strategies in fixcd-inconie, though
typically run at higher risk, would not experience the
same impact because the manager's signals can be trans-
lated into portfolio performance more efficiently.

Thus, the biases and types of bets a manager is
making influence the expected information ratio, a cru-
cial measure ot portfolio performance. But how can we
get a better understanding of tbe biases and bets an indi-
vidual manager is making?

II. STYLE ANALYSIS

Style analysis amounts to measuring a manager's his-
torical average beta exposures, and thus provides insight
on the manager's forward-looking or normal exposures to
sector and duration risk. Style analysis may be performed
by a detailed analysis oi actual holdings. In many cases,

holdings data are not available t>r arc incomplete, and the
holdings-based st\'le analysis may be impractical. It is often
more convenient and in some cases more accurate to use
return-based style analysis to determine historical fixed-
hicome st>-ie, as developed by Sliarpe [1*>8(S. 1W2|.

Return-based style analysis compares actual man-
ager returns with (style) factor returns to determine clfcc-
lii'c styk. Since its introduction, this robust technique has
been popular with consultants and investors to help under-
stand equity exposures in terms stich as value versus growth
or large-cap versus small-cap. It has not been applied in
practice as broadly to hxed-income as to equity' managers.

In some studies fixed-income st '̂le analysis is used
to test hypotheses on the persistence of manager perfor-
mance and to understand risk allocation over time. See
Kahn and Rudd \\'-)95. 1997|, Kao |2(K)()]. and Brown
and Marshall |2()IH |. Here my goal is to use style analysis
to understand managers' exposures relative to the investor's
benchmark, hoping to learn enough to provide better
forward-looking style characteristic inputs into fixed-
income manager structure optimization.

Style analysis applies a regression-like optimization
process to a manager's historical returns in comparison to sev-
eral style factors; see Appendix A. The results are often inter-
preted as the average historical portfolio weights for various
style buckets. But what flictors. or styles, should be used in
the fixed-income context? In our case study, we shall sup-
pose .wi investor's portfolio has a custom benchmark weighted
at 85% Lehman Aggregate and 15% Lehman High Yield.
Then, it is logical to use the Lehman Aggregate compo-
nents plus a higb-yield component as the factors when we
perform style analysis of tbe investor's managers.

Tbe structure of the factors for this example is shown
in Exhibit 2. These factors cover the three macro sectors
of the Lehman Aggregate plus high-yield. In addition,
the government sector is broken into three maturity
buckets that may further explain duration exposures that
are not suf}iciently explained by sectors.

This set of style factors lsjust one of a large set of pos-
sibilities for fixed-income style analysis. It is ver\' suitable
for most cases tbat involve core and core-plus managers com-
bined with bigh-yield managers. In practice, tbe style fac-
tors will depend on the managers' stated benchmarks, tbe
managers' normal portfbli(.)s, and the investors benchmark.

In t>ur case study, historical style factor weights are
determined by a constrained regression of tbe manager's
returns against the style factors in Exhibit 2. In essence,
we are creating a factor model to explain the historical per-
formance of an individual manager and. by consolida-
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Style Analysis of Core Manager
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tion, an entire portfolio of managers. This model may, if
we are confident tbat it reveals a persistent pattern of style
exposures, enable us to better predict the future returns
of the managers from the factor model and better under-
stand how the managers are blended to produce overall
portfolio expected return and risk.

Example of a Core Manager

Exhibit 3 sbows the results of style analysis for an
individual core fixed-inconie manager. The results demon-
strate a material overweight to investment-grade credit
(style weight of 37% compared to a stated benchmark
weight of 25%)) and an underweight to governments. Fur-
ther, tbe allocation across government maturities sbows
a barbell structure. There is an insignificant weight tt)
high-yield, consistent with the fact that this manager is
not invested in bigb-yield securities and that high-yield
is not part of the Lehman Aggregate benchmark."'

The R- fit of the constrained regression is 98%*. indi-
cating tbat tbe simple flictor model explains all but 2%i of
the variance in returns. The remaining 2%) of unexplained
variance may be classified as selection and tactical com-
ponents of pure active risk. It amounts to approximately
0.6% pure (st\''le-adjnsted) active risk.

Example of a Core-Plus Manager

Exhibit 4 shows the style analysis of an individual
core-plus manager. This term is often used to describe

50%

1

1

1
1

managers officially benchmarked to the Lebman
Aggregate, but allowed and expected to invest
outside that benchmark, typically in higb-yield
bonds and foreign government debt. As expected,
there is a significant style weight to bigb-yield of
5%i, consistent with tbe manager's core-plus scope.
and an overweigbt to investment-grade credit
(style weight of 36%i compared to a stated bench-
mark weight of 25%>). This particular core-plus
manager also shows a shift to longer maturities
within the government portfolio, contributing
to a longer duration than tbe manager's stated
benchmark.

The factor model explains 93%) of the man-
ager's variance in returns. The remaining residual
risk amounts to approximately ].2%i pure active
risk, about double the residual risk of the core
manager.

Example of a High-Yield Manager

Exhibit 5 shows tbe style analysis of a high-yield man-
ager. As expected, the style of this high-yield manager is
most highly correlated with a high-yield index, but the
style analysis also shows a significant weighting to credit of
l()%i. Perhaps tbe result is explained by the high-yield man-
ager's tilt toward higber-qualit\' credits compared to the
average quality of tbe high-yield index. In any case, an
allocation to this manager provides an exposure to high-
yield that may be less than originally intended, and that
may contribute to misfit risk at the investor level if it had
been assumed that the manager is pure high-yield.

The style analysis of the high-yield manager explains
S5%i of the manager's variance in returns, lower than in
the other examples. It is typical for a factor model of a
high-yield manager to explain somewhat less of tbe total
variance in returns because tbe model is based primarily
on Lebman Aggregate components with only a single
high-yield fiictor. In addition, high-yield managers typ-
ically make more selection bets and have larger risk bud-
gets than core managers. These differences explain why
a greater portion of the variance in returns of high-yield
managers will be unexplained by the factor model.

The pure active risk for this manager is approxi-
mately 3.0%, significantly higher than tbe residual risk of
the core and core*plus managers.''
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Style Analysis of Core-Plus Manager
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Style Analysis of High-Yield Manager
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III. MANAGER STRUCTURE OPTIMIZATION

The analysis of nunagcr style has been hclptul in
explaining how the t̂ -pe of biases and quality of bets each
one is taking determine a large part ot a manager's overall
performance. This information could be helpful in devel-
oping a t'orecast of the normal portfolio for each manager.
A meaningful assumption for the managers normal style
should be based on Ajoni'iini-loohi)^ view oi the manager's
intentions, though, rather than automatically assuming
that the manager's historical average style weights will be
persistent.'

Forward-Looking Assumptions

In the absence of any additional infor-
mation about the managers, we will use the
historical style weights to forecast a man-
ager's normal portfolio. The historical
residual risk for the manager, calculated
from the style analysis, is a useful indicator
to forecast pure active risk. Assuming that
the manager's investment process is stable,
the amount of active risk generated by
selection and tactical bets should be tairly
steady, and in most cases the analyst will
feel comfortable using the historical risk as
a good estimate of future risk.

One should also look at the historical
correlations of alphas across managers. Sta-
tistically significant correlations between
bond managers are often observed that may
be catised by similarity in investment
processes. This correlation is detritnental to
portfolio performance because, relative to
a portfolio of managers with iiticorrelated
alphas, a correlated portfolio has higher risk.

Forecasting expected pure alpha for a
manager is the most subjective and chal-
lenging part of the analysis. A common
approach is simply to use historical alphas
as a forecast of future alphas. This is a mis-
take, because in most cases historical per-
formance is insufficient to demonstrate skill
by the manager, and there is no guarantee
that performance will be sustainable.^

* Financial analysts should be guided by

their fundatnental analysis of the manager's
strategy and by the ftindamental law of active
managetiient. To take best advantage of these
insights, it may be helpful to first forecast an

information ratio for each manager. Then, the forecasted
information ratio is tnultiplied by the expected residual
active risk to obtain expected alpha. Cither analysts prefer
to forecast an expected alpha directly. In either case, the
expected alpha should be calculated after fees atid costs.

Exhibit 6 summarizes the forecasted alpha assump-
tions tor the case study and the assumed allocation to
managers in the beginning portfolio (current holdings).
This forecast, combined with the style analysis assump-
tions for each manager, provides the basic lnfbrtnation
we need to analyze the performance ot the current hold-
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Expected Alpha and Active Risk Assumptions for Managers

Manager

Mgr A
MgrB
MgrC
MgrD
Mgrt
MgrF

Type

Lehman Index
Core
Specialist
Core-PI us
High-Yield
High-Yield

Current
Holdings

2t)'.'f

20%
15%
30%:
15%
0%

Informal ion
Ratio

0.00
0.67
0.40
0.30
0.00
0,20

Residual
Active Risk

0,10%
0.60%
1,20%
1.50'/.
4,007.
5.00%

Exp Alpha

0.00%
0.40%
0.48%
0.45%
0.009c
I .(K)%
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Style of Current Holdings Portfolio
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ings portfolio and to find alternative porttolios with
improved pertormance.

Performance of Current Holdings Portfolio

Using the investor's current manager allocations,
one can calculate portfolio alpha, portfolio active risk,
,ind the etTecti\e style of the portfolio by weighting the
managers" forward-looking assumptions by the investors
percentage allocation to each manager. The difference
between the effective style of the total portfolio and the
investor's benchmark is the ttital portfolio niisht.

Exhibit 7 shows the misfit of the current holdings port-
folio, nicasiircd by the difference between the effective style
of the portfolio and the S5% Lehman Aggregate/15%
Lehman High Yield bendimark. There is a material over-
weight to credit and MBS/Securitized and underweight to
the government sector. The net impact of this mistit is to

produce a misfit risk of 0.18'Xi and an expected
return due to misfit off).(15%.''

The misfit of the current portfolio is
attributable mostly to differences in sector
weights, with a negligible impact from dif-
ferences in duratit>n. In this instance, the dura-
tion of the current portfolio is 4.70 compared
to benchmark duration of 4.64. The presence
ot misfit and misfit risk portrayed in this
example is typical of fixed- income portfolios.

The expected alpha of the portfoHo is
0.29% with a selection risk of 0.78%, which
combine for a total active return of 0.34%)
and total active risk of O.SO%. The positive
expected alpha is simply a result of our beliefs
that the managers we have selected, as a
group, have the skill that is needed to gen-
erate A consistent positive alpha. But is the
portfolio optimal in any sense?

Optimization

Building a portfolio of managers is an
optimization pn>blem. The objective is to
maximize expected alpha subject to a
penalty, or alternatively a constraint, for
expected risk; see Appendix B. The decision
variables are the percentage allocations to
the various candidate managers. The math-
ematics of this problem arc very siniilar to

the calculation of an efficient frontier for
the strategic asset allocation problem, and

the solution is a set of optimal portfolios at various active
risk levels.

Exhibit S shows the solution to the optimization
problem as an efficient frontier plotted in active space—
expected alpha and expected active risk.'" It represents
the set of portfolios with maximum alpha at a chosen
le\'el of active risk. The current holdings portfolio is also
plotted, and apparently tails below the efficient frontier.
Signifying that there are alternative porttolios that would
have better expected performance.

Two portfolios in Exhibit S. among many, have
better performance than the current holdings. Portfolio
1 has the same expected alpha, but active risk is reduced
by 0.27 of a percentage point. Portfolio 2 has the same
active risk budget, but provides an increase of 0.21 of a
percentage point in expected alpha.

The comparison of current holdings with Portfolios
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Active Efficient Frontier

0.80%

0.60%

0.40%

0.20%

Currcni Holdings

• Portlolio 1

A Portfolio 2

0.00%
0.00° 0.20% 0.40% 0,60% 0.80% 1 .00% 1 .20%

Active Risk
1.40% 1.60% 1.80% 2.00%

1 ,iiid 2 is t.ibiilact'd in Exiiibic ^). The holdings ot both Port-
folios I ,iiid 2, .IS compared to the current holdings, reflect
a shift toward higher intornuition ratio managers. This is not
,1 coincidence. The optima! solution tor active management
implies that the holdings of a manager should he appR)xi-
mately proportional to the expected information ratio of
the manager and inversely proportional to the manager's
contribution to active risk. See C>rint)ld and Kahn |20(K)].

Note that Portfolio 2 is 100% active. An analysis of
the efficient frontier indicates that at active risk levels
above 0.66%, the index manager is not part of the optimal
portfolio. Below that level, some portion of the portfolio
must be held in the index fund in order to achieve a lower
risk level. Therefore, the long debate on the question of
active versus passive management of fixed-income port-
folios is solved by optimization.

The optimal mix of active and passive investment
depends on the imrstors forecast of the performance of the
acti\'e managers. It also depends on the active risk budget,
or, equivalently, the investors risk-return preferences. Any
portfolio that is other than 100% passive is implicitly
assuming that managers have skill in generating alpha.

The latter point emphasizes the importance of facing
the challenge of forecasting expected alpha. There is always
a temptation to use histt>rical alphas for managers, or to
take the easy way out. But expected alpha is very unlikely
tt) be the same as historical alpha. Instead, the investor
must carefully estimate both forward-looking alpha anci

forward-looking manager style to gain the benefus of
manager structure optimization.

IV. SUMMARY

The dismal average performance of fixed-income
portfolios may be explained by their implicit biases or
exposures at variance with the benchmarks and other bets
that are compensated only m the hands of the most skillfiil.
Fortunately, there is a better way to control risk and struc-
ture a portfolio of managers, which starts with measuring
the actual exposures of managers in reference to the
investor's benchmark.

The process of understanding managers" exposures
can be framed by fixed-income style analysis and supple-
mented by fundamental due diligence on managers. The
manager's investment process, the historical performance,
and the t\'pes of bets tlie manager is making can be helpfiil
to inform om" judgment t)f expected alpha. Successful
implementation requires meanint^ftil forward-looking
inputs because the optimization analysis adds no value if
the inputs to it are not skillfully formed.

Optimization at the fixed-income portfolio level
implies finding alternative portfolios that provide the
highest expected alpha at a given level of active risk. Man-
agers of all different types—index, core, core-plus, high-
yield, and specialist—-can be considered. The key to better
performance is to find managers who can produce con-
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Alternative Portfolios

Manager
Mgr A
MgrB
MgrC
MgrD
MgrE
Mgr F

TcUiil

Type
Lehman Index
CorL"

Specialisi
Core-PI us
High-Yield
High-Yield

Rxpected Alpha

Selection Ri
Mist a Risk
Aciivc Ris

Duration

sk

Misfit Return

Current
Holdings

20%.
20%
15%

3 0 %

0%

100%

0.29%

0.78%
0.18%
0.80%

4.70

().t)5'/(

Portfolio 1
32%
38%

7%
10%

7%
6%

100%

0.29%.

0,50%
0,19%
0.53%

4.63

0.02 7(

Portfolio 2
0%.

50%
18%
20%

0 %
12%.

1009;

o.5o<;̂

0.77%
0.25%
(>.i<(V7,

4.54

0.03%

sistent pure, or style-;uijustcd, :ilphas, i.e., alphas relative
to their own norniiil portfolios. Then, a portfolio can be
cotistructed by tnatiager structure optimization techniques
to blend the variety of styles and exposures contributed
by each manager.

APPENDIX A

Style Analysis

Style weights for the ii-th manager arc found by solving
the optimization problem: minimize CT- subject to: r̂^̂  - ^̂ f̂
+ f̂ ĵ , ^ ^ 1 = I and p^ > 0, where CT" is the sample variance of
the residual variable; r̂ ^ is tbe manager's realized return across
montbs (: ^^^ — {j^^^f^} is the vector of fitted values (style weights)
tor tbe »-th manager across the k styles over the time period
studied: Ĵ  - [fj^^l is the vector of realized style factors (realized
benchmark component returns) for month r. and residual v^^^ is
the portion of tbe manager's return for montb t that is not
explained by the style Victors, It is usually convenient to base
tbe choice of style factors on benchmark return components
that span the investor's benchmark.

The style weigbts represent tbe best-fit coetTicients of a
constrained regression problem, and may be interpreted as
model holdings of the indexes that would most closely simu-
late the observed returns of the managers. The constraints,
requiring tb.it the style weights are imn-negative and sum to
one, make tlie optimization problem different from an ordi-
nary regression. Alternatively, witbout tbe constraints, tbe style
weights may be interpreted as factor betas, measuring t!ie sen-
sitivity of changes in the manager's returns to changes in tbe
respective factors, Tbe average value of tbe residual variable ĉ^
IS interpreted as the realized inontbly pure or sryle-adjusted

alpha, and the standard de\iation of tlie residual variable is inter-
preted as the realized monthly style-adjusted active risk.

Style analysis, combined with fundamental analysis, is
useful in estimating a manager's forward-looking exposures to
components ot tbe investors benchmark. Once estimated, tbe
forward-looking normal styles of tbe managers .ire represented
by the matrix B - IP,,^} wbere is tbe ii-ih manager's exposure
to the k-t\) benchmark tactor. Tiie tinancial analyst also needs
to estimate the forward-looking expected .\lpha for eacb man-
ager <X= {C(J- Then, tbe expected (excess) return of the port-
foho of managers may be expressed as:

,-{5r,+ a (A-!)

It- *1^'^--

wbere r is the expected return of tbe portfoho; ^" ^V '̂  '̂ he
portfolios beta relative to the bencbmark; r - h^r, is the expected
return ot tbe benchmark; a - h^Ot is the expected residual return:
h - {lij is tbe vector of portfolio holdings of managers; h. -
|/;,ĵ ,}is tbe vector of benchmark weights; and r^ = {r^^^} is the
vector ot expected bencbmark component returtis.

liy subtracting tbe expected bencbmark return troni tbe
total porttolio return, tbe expected active return may be written:

wbere r is the expected active return, and

^B - h/jr., _ b>,
A, = )8 - I -

h r.

(A-2)

(A-3)

IS the (scalar) active beta, where b is the vector of net active
positions (benchmark components) for the portfoho that have
been determined by the managers' individual exposures and
tbe investor's proportionate holdings of the managers,

Tben, tbe volatility of active returns can be calculated:

^^, ^ Pl<^i + <^" (A--*)

where Ô  is tbe variance of active returns; Oj; is tbe variance of
benchmark returns; and (O- is the variance of residual returns. In
this model, the first terms of Equation (A-2) and Equation (A-
4) are the expected active return and expected active risk com-
ponents, respectively, for style (misfit) associated with the investtjr s
normal portfolio. The second terms of Equation (A-2) and Equa-
tion (A-4) are tbe expected active return and expected active
risk components, respectively, associated with tbe combined
effects of residual selection and residual tactical bets of all tbe
managers relative to the investor's normal portfolio.

We now separate tbe vector of active beta positions b into
two additive components — one associated with active sector
biases, b^, and anotber associated with active duration biases, b^j,
so tbat b^ - b^ + b j . Vector b^ has non-zero elements for the
dimensions primarily associated with sector weights, and vector
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b ^ has non-zero eleniciirs tor the dimension primarily dissoci-
ated with dirtcrcnt maturities or duration weights.

This additive constraint also yields additivity of tlie active
beta components; {3^ = 15^ + P^, where the component betas arc
defined analogously to Equation (A-3). Then, the expected
active return OTI tiie portfolio may be written:

2cov(r.;;,) =

1 r,, + a (A-5)

Equation (A-5) shows that the active style (misfit) return
component of total active return can be separated into its active
sector and duration bias components. The active risk calcu-
lated from this decomposition is:

CJ — Ps^i, "*" P~i^h "*" '2^3.1^1, "*" ^'^ (•̂ ~̂ ')

The first two terms of Equation (A-C>) represent the active
risk contributed by sector and duration biases, respectively, implicit
in the normal portfolio; the third term shows an additional active
risk component caused by tbe interaction of tbe twti effects.

It is possible to allocate cbe cross-term of Equation (A-
6) to sector and duration components so that the variances due
to sector bias, duration bias, and selection can be siunmed up
as the total active variance. This can be accomplished by a
regression first on tbe sector (actors And then regressing tbe
residuals on the duration factors. A more advanced technique
employs a one-step generalized niomeiit method.

It is also theoretically pt)ssible to partition the residual
terms of Equations (A-5) and (A-f)), a and 0)-, into tbe com-
ponents associated with tactical bets (deviations from the
investors normal sector and duration biases) and selection bets
(representing the pure active return). Tactical bets may be
observed by e.\ainining the 36-moiitb rolling style analysis of
a manager over a number of years. A frequent change in style
weights from one .V>-nioiitb period to tbe next is evidence to
support tbe presence ot tactical residual bets.

APPENDIX B

Objective Function for
Manager Structure Optimization

The objective function for manager structure opti-
mization follows the development in Clrinold and Kahn
[2000] and Waring et al. [21)1)0], Following the notation
in Appendix A, the expected return of the portfolio in
excess of the risk-free rate is:

(B-1)

and tlie variance ot return is:

{B-2)

The proposed objectix'e function trades off expected return
against risk, but here we allow for different risk penalties
associated with different types of risk.

We assume that A is the risk penalty associated with
active risk, Xj^ is the risk penalty associated with market
risk and the covariance term. Then, the overall objective
function is to uiaximize:

+ a-
MSO

(B-3)

The terms relating to the strategic asset allocation
(SAA) objective are separated from the terms for the man-
ager structure optimization (MSO) objective. Since the MSO
problem optimizes tiie manager holdings separate from tbe
SAA problem, tor our purposes we may focus solely on the
MSO components from the objective function. Further, by
using an equilibrium condition for A,, namely, r̂^ - 2A,,C7r,
tile MSO objective function simplifies to:

= a- (B-4)

The expected misfit return and the covariance term are
dropped. In words, the MSO objective (in the absence of
exceptional forecasts) is to maximize expected pure alpha
subject to total active variance. Active variance includes
both residual risk associated with alpha and misfit risk
associated with the active beta.

It may be argued that the risk penalty associated
with the covariance term could be a value A intermediate
between Â^ and Â ,, reflecting a compromise position
between aversion to active risk and aversion to market
risk. Under this assumption, the MSO objective Hmction
in Equation (H-3) would instead he:

t/,, ^ a + /3,,/}, - A,,(w- + ^IGI) - 2A/3,,c7̂ ;

Using the eqtiilibrium condition for X^^, it simpli-
fies to:

- a - - 2(A,. -

The case examples in this article use the objective
function of Equation (B-4). The assumptions behind (B-
4) imply that, even though the investor experiences misfit
return as part of active return and experiences covariance
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risk ;is p.ut of tot.il return risk, there is no net impact ot

these terms on the mvestor's expected utility.

ENDNOTES

The author thanks Barton Waring and colleagues in the
Calient Advisory Group .md the Fixed Income Group ot Bar-
clays Global Investors for their insights and encouragement.

'See Arnott and Bernstein [iySH|, Setting target duration
is a decision in the realm of the strategic asset allocation process,
r.idier than the manager structure problem that is the subject of
this article. Derivanve instruments can also he used to extend dura-
tion while enabling the investor to separate the manager structure
decision from the duration-matching objective. Once the target
duration is set, duration-matching of a fixed-income portfolio is
just part of the larger problem of managing misfit risk. In the case
study presented here, tlie dumnon ot the investor's custom Lehm.ni
Ai^regate/High Yield benchmark is .ipproximately 4.(1 years while
the individual num.igers m the example have durations m the range
ot 4.6 to 5,11, except tor the MBS specialist manager who has a
much lower duration of 3.1. The durations ot current holdings,
optimized Portfolio 1, and I'ortfolio 2 are within ± I). 1 year of the
benchmark duration. The manager structure optimization process
automatically corrects tor duration misfit as long as there are can-
didate managers with an expected duration range wide enough
to encompass the target duration,

"See Waring and Siegel |2()()3] for a comprehensive review
of the principles related to holding active managers in a port-
folio. Many Lirge institutional investors manage a significant
portion ot their tlxed-inconie investments m-house. In this
case, the investor should evaluate the internal managers per-
formance and role m the portfolio m the same manner as pro-
posed here for external managers. 1 he fully allocated costs of
the internal manager can he used to simulate management tees.

^Modern porttolio theory does not prescribe what level
ot active risk an mvestcir should bear even m the presence ot
skill—only that the decisions on investment allocation ought
to be meaii-variance-eflicient. The level ot active risk taken m
the tixed-mcoine porttolio is usually significantly less than the
active risk taken m the equity portfolio. At low levels ot risk,
assuming a constant lntormation ratio, alpha is consumed by fees;
see Kahn [1998]. Therefore, it can be argued that investors are
not taking enough active risk in their fixed-income portfolios,

F^ow should the investor go about spending more active
risk \\ hile seeking higher alpha? Some investors are addressing
this issue by reducing the index allocation and replacing it with
risk-controlied core managers. Risk-controlled managers usu-
ally do not deviate from benchmark style and, assuming skill.
can add expected alpha efficiently (without misfit risk). At the
other end of the spectrum, some investors are allocating more
funds to credit long-short strategies and high-alpha, high-risk,
market-neutral strategies that can be "bondized." These strate-
gies, in the presence of skill, show great promise when com-

pared to traditional active strategies.

•'For example, an overweight exposure to the Lehman
Credit Index compared to tlie Lehman Aggregate Index will
result in an unconditional (but not guaranteed) added expected
return on the order of 0.4%. based on historical averages and cap-
ital asset pricing relationships. It will also add a predictable
amount of additional risk. In equilibrium, the net impact on
investor utility associated with the return component of this
ovei-weight to credit would be canceled out by a component of
the associated risk. The investor's desired exposures to style are
more etTectively incorporated in the strategic asset .illtKation
policy, rather than appearing as a bias in any manager's active style.

""Although it is not evident in this iustanee, it is often
possible to see more significant weights to high-yield tor core
managers if their investment-grade credit investments have ,i
slant to lower-quality credit. The st\'le (regre'^sion) analysis will
interpret higher spreads associated with a lo\\er-qualit\' credit
as a blended portfolio of average quality investment-grade credit
and high-yield credit.

"The example style results for all the managers in the case
sttidy are tabulated below; including an estimate of duration for
each manager based on the manager's historical style and the
durations of tlie component factors. There is also .m index fund,
a mortgage specialist, and a second high-yield manager.

Manager
MgrA
Mgr B
MgrC
Mgr D
MgrE
MgrF

Manager
MgrA
Mgr B
MgrC
Mgr D
MgrE
MgrF

Manager
MgrA
MgrB
MgrC
Mgr D
MgrE
MgrF

Type
Lehman Index
Core
SpecialJst
Core Plus
High Yield
High Yield

Gov Interm
4,1%
0.0%
0.0%
0.0%
0.0%
0.0%

Gov Long
11.4%
8.0%
0.0%

18.0%
0,0%
0.0%

MBS/Securitized High-Yield
41.1%
39.0%

100.0%
41,0%

0,0%
0,0%

0,0%
1,0%
0 0%
5 0%

90,0%
100,0%

Gov Short
18,9%
15.0%
0.0%
0.0%
0.0%
0,0%

Inv Gr Credit
24.6%
37.0%
0,0%

36.0%
10.0%
0,0%

R Squared Duration
100,0% 4,60
98.1% 4.59
86.1% 3 10
93,0% 5,51
85.1% 4,98
93,7% 4,90

The historical style weights, reflecting the sector and
duration biases of the manager, can be evaluated tor consis-
tency over time by a rollmg-wmdow analysis. It is common
practice to examine rolling 36-nionth periods. This is a com-
promise between a period long enough for statistical purposes
while short enough to show possible changes in the manager's
style over time. In most cases, a manager's style will be found
to be consistent over time, and if so it is reasonable to forecast
that the manager's style will be similar in the tnture. Managers
may exhibit a gradual style drift, and in some cases will show
aggressive style rotation. These latter cases challenge the ana-
lyst's judgment in torming the estimate of the forward-looking
normal porttolio. In practice, a tundamental analysis of the
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manager should be coinbincd with the history to tortii ajudt;-
nient-based forecast of the managers normal portfolio.

•̂ The analyst can perform a statistical test of the hypoth-
esis that the historical pertbrniLiiice was produced by luck rather
than skill. See Grinold and Kahn [2()n(), pp. 325-327|.

''The expected return due to misfit is based on market
expectations of the spreads of the components of the bench-
mark. For this example, the estimates are ;is follows:

Gov Short

Gov hilerm
Gov Long
Inv Gr Credit
MBS/Securilized
Hifih Yield
Total (Bcnehmark)

Benchmark
Weights

Ifi.O'/;

3.5%
9.7%

20.9%
34.9%
15.0%

100.0%

Duration
2.4

5.9
tO.8
5.7
3.!
4.9
4.6

txpected Markei
Relinii Relaiive In

Benchmark
-0.65 y

-0.409f
-O.t5^
0.35%

-0.40%
1.35-X

The duration estimates tor eomponents of the bench-
mark are also presented h>r reference.

"The efficient frontier of Exliibit H and the summary
presented m Exhibit '•) are the resnlt ot optimizing expected
alpha against an active risk penalty associated with selection
and misfit \'ariance. The investor will also experience expected
imstit return and additional eovariance risk propcMtional to the
active beta exposure of the portfolio. In onr case example, the
estimated impact is as follows:

Hxpecled Mistil Return
Additional Ci)v;u iance
ass(}cialed with Active Beta

Currenl
Holdings I

0.05% 0.02'/,

0.0024% 0.0007%

Ponfolio Pontolio

0.01%

As noted in Appendix li, there is a canceling effect, after
considering capital market equilibrium conditions, ensuring
that the expected utility of each portfolio is unaffected by these
impacts. Therefore, the investors preferences for Portfolio I
nnd Portfolio 2 over current holdings are not changed.
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