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Keynote Address. What Have We Learned
About Hedge Fund Risk & Return?

David Hsieh
Fuqua School of Business, Duke University

David Hsieh opened the seminar with a keynote address in which the topics and
papers discussed on this seminar were put in perspective. The key issues for
institutional investorsare asset all ocation, performance eval uation and risk manage-
ment. Investors need to know where bets are placed, how returns are generated and
what therisks are. In 1992, Sharpe started using factor models to evaluate mutual
fund investment styles. When thismodel isapplied to hedge funds several questions
arise. Thefirst isthat it is not clear what a hedge fund style is and how one defines
it. It alsoisnot clear what the systematic risksare. It iswell known that hedge funds
have low correlation against standard benchmark returns, from which it appears as
if thereis no systematic risk. In 1997, Fung and Hsieh used a principal component
type of model to identify common sources of risks of hedge funds. Five systematic
components of riskswereidentified; three market timing factors, one equity related
factor and one event-driven factor. Most of the current research elaborates on this,
and aimsto build a hedge fund factor model. The two mgjor research issues are the
guality of hedge fund data and the diversity of hedge funds styles.

Since hedge funds are basicaly private investment vehicles, they do not have to
disclose much. Hedgefund dataisonly availableif hedge fund managersallow data
vendorsto usethedata. Because of theway dataiscollected several biasesoccur. The
first is the attrition rate, the frequency of funds dropping out of the database. For
hedge funds the attrition rate is about 10% to 20% per year. The second is the
survivorship bias. By using currently existing funds, ignoring the ones that have
dropped out of the database in the past, the historical performanceis overestimated
by between 0% to 3% per year. The instant history bias arises from backdating the
performance history of a fund that is included in the database. The backdated
performance history usually tends to be unusually good. Theinstant history biasis
estimated to be between 0% and 1,5% per year. Thelast bias, the self-selection bias,
occurs because managers themsel ves decide whether they want to bein the database
or not. This decision might of course depend on past performance. As the hedge
fundsthat are not in the database are not observed, the size of thisbiasisnot known.
The papers by Amo, Harasty, Hillion and Baguero, ter Horst, V erbeek presented at
this seminar are related to data quality.

There are alot of different hedge funds styles. Thisisillustrated by some graphs
showing different equity hedge fund style average returns per quintile of S& P500
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and different fixed income hedge fund style average returns per quintile of a CSFB
highyield index. The problem isto identify risk factorsfor these different styles. A
styleisdefined asacombination of location and strategy. L ocation describeswhere
afund trades, the underlying asset category that a fund uses. Thisincludes stocks,
bonds, currencies and commoditiesaswell as spreads; long onetype of security and
short another type of security. Strategy is how a fund trades, whether it has
directiona or non-directional exposures and whether it uses a static or a dynamic
strategy. A stylefactor isastyle that iscommon for many funds. Historically, style
factorshave been created from peer-groups, fundswith similar self described styles.
Problemswith peer-group stylefactorsarethat styleproliferation occursand that its
hard to quantitatively identify whether there is anything common across the funds.
By grouping funds with high return correlation, return-based style factors can be
created. The last approach, asset-based style factors (' ABSF'), links returns with
location and strategy using observed prices. Two paperspresented at thisseminar use
style factor models; the paper by Lhabitant to determine style, the paper by
K ouwenberg to determinea pha. Other topicson the hedge fund research agendaare
hedge fund impact on markets, hedge fund incentive compensation and hedge fund
investment flows. The paper by Argawal and Naik presented at this seminar
investigates investment flows.

Research on ABSF include work on trend following and fixed income hedge funds
by Fung and Hsieh, aswell asthe paper by Liodakis and Dowle on pairstrading. A
lot of commaodity funds call themselves trend following. Ex-post a trend follower
will buy low and sell high. Thispay-off correspondsto alookback straddle. By using
exchangetraded options, portfoliosreplicatinglookback straddlescan beconstructed.
These portfolios explain about 48 percent of the R-squared of trend following funds.
Theimplication isthat trend followers bear systematic risks; although their betais
on average zero, their betachangeswith the market environment. The success of the
out-of-sample tests indicates that it is possible to create external benchmarks for a
specifichedgefund style, using only observablemarket prices. A similar analysisfor
fixed income hedge funds reveals that they typically hold spread positions; long
convertible-, high yield-, mortgage- or emerging market bonds, short treasuries.
HFR (Hedge Fund Research) fixed incomearbitragefundsare highly sensitivetothe
changein credit spread. A further analysis of the history of the credit spread reveals
that over the period 1987 to 1997 a 1 percent spread change was a very low
probability event. Extending the period to 1970 or even to the 1920 srevealsthat 1
percent credit spread changes are rather realistic. Because only a short period of
observed hedge fund returns are available, ABSF can be very useful in assessing
potential risks of hedge fund strategies.

Overall auseful classification of hedgefund styles seemsto bethefollowing. Onthe
one hand there are market timing or directional strategies, which have a high beta
relative to standard asset classes. This category can be subdivided into trend
followingandreversal strategies, withthetraditional asset classesaslocation. Onthe
other hand the long/short or spread strategies exhibit a low beta to standard asset
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classes. This category can be subdivided into equity and fixed income trend
following and reversal strategies, with equity- (capitalisation, value/growth) and
fixed income (credit, mortgage) spreads as location. In between are event driven
strategieslike merger arbitrage. Mr. Hsieh concludesthat compared to 1997, theuse
of ABSF has brought great improvements in explaining hedge fund returns. A
complete style model looks possible, but more styles remain to be studied.
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Hedge Fund Benchmarks:
| nformation Content and Biases

David Hsieh* and William Fung
Fuqua School of Business, Duke University

Inhissecond presentation, David Hsi eh presented apaper on hedgefund benchmarks.
Variousways of constructing benchmarks and the advantages and disadvantages of
doing so for four types of benchmarks are discussed. Three of them, peer-group
averages, return-based styl efactorsand asset-based styl efactors (ABSFs) havebeen
discussed in the previous presentation, the added type of benchmark is fund-of-
hedge funds (FoF) averages. The interesting thing about FoF s is that they form a
combination of hedgefundsthat can be observed (that arein the standard databases)
and of some that can not be observed. There may be away of trying to compare
performance and infer something about the unobservable funds. A first problem in
benchmark constructing is the data. As discussed in the previous presentation, the
hedge fund databases suffer from selection-, survivorship-, and instant history
biases. Benchmarks constructed from these databases will inherit the same biases.

Peer-group averages suffer from inheritance of database biases. Because they are
constructed fromindividual hedgefunds, they offer limited transparency ontherisk
characteristics. Another unresolved issue is whether equally weighted (which
trandatesintoacontrarianinvestment strategy) or aval ue-weighted (whichtrand ates
into a buy-and-hold strategy) weighting schemes should be used. Peer-groups tend
to be qualitative defined; it is very hard to invest in the sasme way. Therealsoisa
tension between broad-based benchmarks versus a proliferation of sub-indices,
which might mask strategy differences. There aso are marked differences in
classification. CSFB/Tremont equity market neutral contains 27 funds in the first
quarter of 2001. Of these, 18 whereinHFR, 6in HFR equity market neutral, 7inHFR
statistical arbitrage and 5 in other sub-indices. A fina problem with peer-group
averages is the short history. There may not have been enough observations to
investigate tail events, which makes it hard to predict future returns, especialy in
new economic environments.

Fund-of-fundsal so haveinherited biasesfrom thedatabases, but in general thebiases
are smaller than for individual hedge funds. They offer little transparency. Also the
FoFsoffer few purestyles. It ishard to distinguish between active en passive funds-
of-funds, and it is hard to distinguish between style allocation versus manager
selection. Thereisan additional layer of fees, which should be backed out in order
tocomparethereturnstoindividual hedgefunds. Thefinal problemisagaintheshort
history.
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For return-based style factors the procedure is to extract the common risk by using
principal components. Because principal component analysisby constructionresults
inorthogonal factorsthat aredifficult tointerpret, it makessenseto start fromloosely
defined peer-groups. Theaimistoinvestigatewhat managersactually do, rather than
what they say what they do. Return-based styl efactorsinherit thedatabase biasesand
offer limited transparency. Theresults are sample dependent and possibly unstable.
The return-based styles are not investable and are also constructed from a short
history.

Determining asset-based style factors also starts with peer groups and principal
component analysis. The additional step is to link the common components to
observed asset prices with a model. The advantages of ABSFsisthat alot of bias
problems are avoided. ABSFs are transparent, they are based on market prices.
Because they are explicit and rule-based, it is possible to replicate the strategies.
ABSFs can be used for asset allocation and performance evaluation. Because of
longer history of underlying assetsthey are also more suitable for risk management
purposes. Theexplicitlinkstotheeconomicenvironment alsoall owsfor determining
conditional expected risk and return. Mr. Hsieh concludes that because of all the
advantages one should prefer ABSFs as hedge funds benchmarks.
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Hedge Funds and Funds of Hedge Funds:
Are They Worth the Risk?

Anne-Vaeéere Amo*, Héléne Harasty and Pierre Hillion
Lombard Odier Darier Hentsch & Cie.

In the paper presented by Anne-Valére Amo five topics are discussed. The first
objectiveistounderstand why traditional risk management analyticsfailsto provide
arealistic pictureof theactual risksof investinginhedgefunds. Inview of thisfailure
an aternative risk-return framework for hedge funds is suggested. Within this
analytic framework, survivorship bias is measured and its significance is tested.
Hedge funds will be compared to other asset classes, and finally the diversification
benefits of investing in funds of hedge funds are assessed.

Several academi ¢ studieshave shown empirical evidencethat hedgefundreturnsare
not normally distributed. The changesin the value of hedge funds are often rel eased
with a great deal of delay. This price staleness leads to high-peaked or fat-tailed
empirical distributions and autocorrelation. Moreover, hedge funds exhibit non-
linearity whichisnot captured by linear measures such as correl ation coefficientsor
simple linear multi-factor models. Mrs. Amo illustrates these results that indicate
that the Gaussian model isno longer reliablefor hedge funds; risk isunderestimated
and most traditional decision making tools should be used with great caution.

This paper assesses the reward and risk characteristics of hedge funds and fund of
hedge funds within a terminal wealth analytic framework. The mean (terminal
wealth average, TWA) and dispersion (terminal wealth standard deviation, TWSD)
of the end-of-period weal th accumul ated from aninvestment in hedgefundsare used
as reward and risk indicators. The reward-to-risk ratio (RRR) is defined as the
expected averageterminal wealth per unit of risk taken (TWA/TWSD). Thesecross-
sectional statistics are derived from simulated terminal wealth paths accumulated
from an investment of USD 1 in mock funds of randomly selected and equally
weighted hedge funds after a specific holding period, starting from a given launch
year. The basket of size 1 corresponds to the case study of single hedge funds. The
analysis uses monthly NAV's from January 1978 to 2002 from the TASS+ Active
database extended by the TASS+ Graveyard database that keepsthe track record of
hedge funds that have stopped providing information over time. The attrition rate
(the number of dead funds divided by the number of living funds at the beginning of
the year) increased after 1998 to currently about 12 percent. The inclusion of
graveyard hedge fundstendsto temper the usual optimistic picture for hedge funds;
the returns tend to be revised downward, the risks upward. The survivorship bias,
measured as the annualised median return difference between the active and the
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enlarged universe, istime sensitiveand becomes more pronounced astheinvestment
horizonlengthens. Onaveragethesurvivorshipbiasisabout 3percent and statistically
significantly different from zero.

Thereturn/risk profileof singlehedgefundshasbeen comparedtotheprofileof other
major asset classes. Hedge funds offered a higher reward than equities, bonds or
mutual funds. However, this higher reward was obtained by dint of a much higher
risk, which impliesthat the sel ection process of hedgefundsiscritical. Theseresults
arein contrast to theresultsobtained from atime seriesreward-to-risk ratio analysis,
where hedge funds appear favourable because of a low standard deviation. The
impact of diversification benefits of investing in funds of hedge fundsis measured
though the percentage reduction in TWSD when the basket composes of more than
asingle fund. The diversification benefits are substantial and turn out to be more
significant for hedge funds than they are for mutual funds. Most of the reduction
occursfor relatively small baskets. The use of aternative cross-sectional downside
risk measures confirms the important reduction in volatility when investors bet on
funds of fundsrather than on single hedge funds. The significant positive skewness
and excess kurtosis of hedge funds are found to be decreasing according to the
number of hedge fundsthe investor is adding to his basket. Extreme events are less
likely to occur asthe basket sizeincreasesbut op to acertain point, depending on the
investment horizon.
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Assessing Market Risk for Hedge Funds and
Hedge Fund Portfolios and Hedge Fund
Diversfication : Where Should We Stop ?

Francois-Serge L habitant
HEC University of Lausanne and Union Bancaire Privée (Geneva)

Francois-SergeL habitant presented two paperson hedgefund risk management. The
topic of the first paper is assessing market risk for hedge funds and hedge fund
portfolios. Although everyoneknowswhat ahedgefundis, thereisnoreal definition
of hedgefunds. Hedgefundsareknownfor characteristicslikemanager performance
fees, the ability to take short positions, to use leverage, to use derivatives and so on.
Thedifficulty withhedgefundsisthat they arenot transparent. A legal reasonfor this
is that most hedge funds are not registered for distribution. Another reason is the
willingness of hedge fund managersto remain not transparent, for exampleto avoid
short squeezes. In order to avoid investing in black boxes, factor model s can be used
to understand what these hedge funds effectively are doing. The problem in using
factor models for hedge funds is to find the right factors, in order to reduce the
specific risk as much as possible. Sharpe’'s return-based style analysis (1988)
inverses the causality of multi-factor models and asserts that a fund manager’'s
investment style can be determined by comparing its returns with the returns of a
number of selected passiveindices. Fung and Hsieh (1998) show that for US mutual
funds nine broadly defined asset classes suffice for alarge explanatory power. For
hedge fundsthe stylefactorsinclude dynamic trading strategies and the explanatory
power is much lower.

Rather than trying to model these non-linearity’ sby option payoffs, this paper hides
the non-linearity’ s in the indices themselves. The factors used in this return-based
styleanalysisare 9 CSFB Tremont hedge fund indices. The CSFB Tremont indices
are entirely transparent. Two criteria, USD 10 million assets under management as
well as audited financial statements, are applied before funds are included in the
index. Theindex includes 300 out of 2600 fundsin the database, is asset weighted,
and data is available on a monthly basis. The model constraints the betas to be
positive; because hedge funds use leverage the weights are not constrained to sum
to one. This model has several applications. It allows to monitor a hedge fund
manager’'s investment style, concentration etcetera, dynamicaly over time and
regardless of his claimed exposure or category. It gives auseful indication asto the
economic environment inwhich agiven manager islikely todowell or poorly. It can
be used for performance evaluation purposes. Finaly, it allowsfor the computation
of Vaue-at-Risk (VaR) and an understanding of its sources.

Inthismodel, theVaR of aspecific hedgefundiscal culated asthe sum of the market
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VaR andthe specific VaR. Thefirst stepisto map the hedge fund on the nineindices
that constitute the risk factors. Using these betas and taking into account the
correlations between the factors, the market VaR is determined as the aggregate of
the impacts of one percent extreme moves of each factor. Extreme value theory is
applied to estimate these factor VaR's. The specific VaR is calculated as a one-
percentile of the errors of the regression. This style model is empirically tested on
almost 3000 hedge funds that are sel ected because they existed at least 3 years and
1 month and had at least USD 5 million under management. Starting in 1994, three
year rolling periods are used to measure the fund’ s sensitivitiesto style movements
(betas), the correl ation between styleindicesand the extreme moves of styleindices.
Fromthis, for each fund the 1 month 99 percent VaR iscal cul ated. Radar plotsof the
betasof afund at acertain pointintimeprovideapictureof thetruestyleof that fund.
By looking at the time series of betas the full movieisrevealed. The movie alows
for identification of style drifts. The average R-squared of the model isalittle over
50 percent. The average 1 month 99 percent market VaR for al fundsis 8 percent.
The total VaR (99%, 1M) over the full sampleis amost 11 percent. Event driven
strategies have a dightly lower VaR, for emerging markets strategies the VaR is
much higher, especially following the Asian crisisin 1997. On averagethe VaR is
increasing. Back-testingtheVaR model out-of-samplereveal sa30 percent exception
rate in august 1998, the time of the LTCM collapse. Excluding this month, the
exception rateisin line with what one should expect. The conclusion for this paper
isthat themodel, solely based on NAV'’ s, israther robust and useful to computeVaR
and identify its sources.

The second paper presented by Francois-SergeL habitantisjoint work withMichelle
L earned andinvestigateshedgefund diversification. Often cited reasonsfor investing
in hedge funds are enhanced “risk” adjusted performance and reduced correlation
with traditional assets, allowing for an improvement of the efficient frontier. In
hedgefundsinvesting diversification ssemsto betherule, becauseof low correlation
between managers and reducing the impact of selecting a bad manager. The new
guestions are to determine the optimal number of hedge funds in a portfolio and
determining themarginal impact of adding anew fundto anexisting portfolio. Naive
diversification is better for hedge funds than Markowitz optimisation, amongst
others because of non-normality of returns. This paper employs a Monte-Carlo
simulation, creating equally weighted buy-and-hold portfolios of increasing size by
randomly selecting hedge funds from the database. For each portfolio size, this
processisrepeated 1000 timesto obtain 1000 observationsof each statistic. Statistics
calculated are returns, volatility, skewnes, kurtosis, worst monthly return, VaR,
maximum drawdown and correlation with an equity and a hedge fund index. The
experiment isrepeated for two other periods, using only surviving funds, and using
asmarter diversification technique. The conclusions are that diversification (naive
or smart) isclearly aprotection against ignorance. Diversification bringsmost of its
benefitsaready with very few, say 10to 15, fundsin aportfolio. From amarket risk
perspective, funds of hedge funds seem overdiversified.
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Survival, L ook-Ahead Bias and the
Performance of Hedge Funds

Jenke ter Horst*, Marno Verbeek and Guillermo Baquero
Tilburg University and Erasmus University

The paper presented by Jenke ter Horst is joint work with Marno Verbeek and
Guillermo Baguero. The question addressed in this paper iswhether active selection
makessenseinthehedgefundsindustry, whether thereispersistencein performance
of hedge funds. Two biases that can arise in persistence studies, survivorship- and
look-ahead bias, are introduced. These biases may affect persistence studiesif the
survival of hedgefundsisrelatedto past performance. Using dataon UShedgefunds,
the impact of these biases on persistence studies and ways to eliminate them are
examined. Themain findingsin this paper arethat past performance, amongst other
factors, affects survival probability of hedge funds. The look-ahead bias affects
persistence studies severely. After correcting for both biases, strong persistence at
aquarterly horizonand asomewhat weaker persistenceat an annual horizonisfound.
Losers continue to be losers at all examined horizons.

In the hedge funds performance persistence literature, Brown, Goetzmann and
Ibbotson (1999) have found no persistence on an annual basis. Agarwal and Naik
(2000) did find persistence on a quarterly horizon. Both studies potentially are
affected by multi-period sampling biases. Although they take into account the
survivorship bias, the look-ahead bias is not taken into account. The hedge fund
industry is characterized by ahigh attrition rate. If hedge fund survival depends on
past performance, standard methods of analysis may lead to resultsthat suffer from
survivorship bias. Survivorship bias is usually eliminated by using a complete
dataset, taking fund returns into account until the moment of disappearance. The
look-ahead biasisamethodol ogy related survivorshipbias. In persistencestudiesthe
guestion asked is whether the above median performing fundsin a given (ranking)
period are more likely to be winning funds the next (evaluation) period. So the
rankingsare conditional upon survival in both the ranking and the eval uation period.
Thelook-ahead biasarises because only fundsthat survived both theranking and the
evaluation period are selected. This look-ahead bias might lead to spurious
performance persistence patterns.

Thedataused in this paper isUS hedge fund datafrom the TASS database. Because
information on defunct fundsis only available as of 1994, the sample covers 1994
- 2001/1 onaquarterly basis. The sampleincludesa most 1800 funds, of which 1200
arestill aliveinthefirst quarter of 2000. Somefundswithmissing styleclassifications
have been classified using discriminant analysis. The annual attrition rate is amost
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9 percent on average, increasing to 13 percent in 1999. A contingency table showing
theinitial and subsequent ranking of thefundsindicatesthat past performanceaffects
fund survival. The worst performing funds in the ranking period have the highest
attrition probability and the highest probahility of being worst performing in the
evaluation period. The decile best performing funds have both ahigh probability of
being best and of being worst performing in the evaluation period. Thereturn onthe
active sample is on average more than 2 percent higher than the return on the
complete sample, dueto thefact that the dead funds performed much worsethan the
active funds. Using a probit specification, possible factors affecting survival
probabilitiesof hedgefunds, including past fund returns, investment style, economy
wide effects and fund specific variables, are analysed. The estimation results show
asignificant positive effect of past performance on survival probabilities. Manager
incentive fees have anegative impact and personal capital invested by the manager
has a positive impact. Only the emerging markets and equity market neutral style
haveasignificant lower survival probability. Knowingthat survival isrelated to past
performance the question arises how to eliminate the look-ahead bias.

Knowledge of the survival processisakey to correct for look-ahead bias, as shown
in a paper by Ter Horst, Nijman and Verbeek (2001). The corrections involve
multiplying the performance measure by a weight factor, which is the ratio of the
unconditional and theconditional survival probability of afund. Theintuition behind
thiscorrection methodisthat theweightsfor fundswith highreturnsarereduced, and
theweightsfor fundswith low returns, of which too few are observed, areincreased.
The results for raw returns show that the impact of look-ahead biasis quite severe,
even though positive and negative survival related biases are sometimes suggested
to cancel out. At horizons of one and four quarters, clear evidence of positive
persistencein hedge fund returnsisfound. Because positive persistence potentially
can be explained by the presence of cross-sectional variationin expected returnsdue
to investment style or risk characteristics, the analysis is also applied on style-
adjusted (relative) returns. For rel ative returnsthe evidence of positive performance
persistence is confirmed.
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On Determinants of Money Flow and Risk-
takingBehaviour intheHedgeFund I ndustry**

Vikas Agarwal*, Naveen Daniel and Narayan Naik
Georgia State University and London Business School

The paper presented by Vikas Agarwal is co-authored by Naveen Daniel and
Narayan Naik, and has been sponsored by Inquire Europe. Over the last years a
significant amount of money flowsinto hedge funds hasresulted in growth of assets
under management as well asin number of funds. This paper investigates the way
investors allocate their money to different hedge funds. Does past performance
matter in determining flowsinthefuture?f so, do hedge funds strategically change
their portfoliorisk depending on past returnsand flows?How doesthefund volatility
relate to the managerial compensation features and fund characteristics? Is the
money flow and risk-taking behaviour different for funds of hedge funds compared
to individual hedge funds?

Thedatausedfor thisresearchisalarge, comprehensivehedgefund database created
by merging the datasets of live as well as dead funds from Hedge Fund Research,
TASS and Zurch Capital Markets / Managed Accounts Reports. The database
includes almost 2000 (370) live and 1200 (151) dead hedge funds (funds of funds),
over asample period from 1987 to 2000. The overall median management fees are
1% (1.5%) and incentive fees 20% (10%). The percentage of the funds employing
ahighwatermark -managersreceiveincentivefeesonly if they makeupfor thelosses
in previous periods- is 84% (56%). The percentage of funds having ahurdle rate -
incentivefeesareonly paidif they exceed thehurdlerate-is19% (29%). Thepositive
skewness of the growth rate implies significant flowsin smaller funds.

Three main findings are reported. The first is that past performance matters. A
convex flow-performancerelation isfound; hedge fundsand funds of fundsthat are
top performers in the prior year experience higher money flows. Because hedge
fundsprovidelimited information and investors|ook only at performancethiseffect
might be strong. A weak flow-performance relation might occur among others
because funds are closed for new investment or because of restricted redemptions.
The regression analysis of the flow performance relation controls for strategy-
specificaswell asfund specificfactorslikesize, volatility, ageand feestructure. The
findingsarethat larger and morevolatile hedge fundsattract lessflow. A non-linear
relation between age and the growth rate is found, with one to three year old hedge
funds experiencing the highest growth. This is consistent with what one would
expect from the hedge fund life cycle scenario. Initially, when the fund is young,
investorsdo not have enough information to assessthe performance, sothereislittle
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money inflow. Duringintermediateyearsthemoney inflow ishighest, and during the
later years once again the money flow islow. Flowsinto hedge funds are positively
related to incentive fees, implying that investors prefer funds with better incentive
alignment. For funds of hedge funds smaller, well-performing, less volatile funds
and fundswith recent inflow experience higher flows, implying that investors prefer
well-diversified fund of funds.

The second finding is that strategic risk taking does exist in hedge funds. The
hypothesis is that if money chases recent performance, then managers with poor
first-half year performance would haveincentivesto increaserisk in the second half
of theyear. Themethodol ogy used first dividesthe managersaccordingtotheir first-
half year performance. Next theratio of variance of returnsduring July to December
tothevarianceof returnsduring January to Juneiscomputed and segregated into two
categories. Hedge funds with poor returns in the first half of the year significantly
increaserisk inthe second half. Conditional on poor returnsinthefirst half they also
increase risk if they have poor flows in the first half. Among fund of funds such
behaviour is confined only to those who do not charge incentive fees (asset
gatherers). For the funds of funds charging incentive fees no significant result is
found.

Thethird resultisthat funds changetheir volatility in responseto explicit risk taking
incentivesthat arisefromthecall-option-likeincentivecontracts. Y ounger (lessthan
one year old), larger and poorly performing hedge funds exhibit lower volatility.
Hedge funds with incentive fees have higher volatility, implying that managers
respondto explicit risk-takingincentives. Ingeneral,important differencesin money
flow and risk-taking behaviour for hedge funds and fund of hedge funds are found.
Overdll the findings significantly improve the understanding of the behaviour of
both investors and managers in the hedge fund industry.
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Do Hedge FundsAdd Valueto a Passive
Portfolio? Correcting for Non-Normal
Returns and Disappearing Funds

Roy Kouwenberg
AEGON Asset Management

The paper presented by Roy Kouwenberg is part of a project sponsored by Inquire
Europe. The paper is motivated by the fact that many insurance companies and
pension funds invest in hedge funds to diversify their portfolio. These investors
typically face short-sell constraints and other rules which prevents them from
replicating hedge funds returns themselves. The questions addressed are whether
hedge funds add value to a passive portfolio after correcting for non-normal returns
and adjusting for the many disappearing funds and how to recognise good funds.

The data used is the Zurich hedge fund universe (formerly known as the MAR
database), provided by Zurich Capital Markets. The database contains monthly data
on 2078 hedge fund and 536 fund of funds. The data covers the January 1995 to
November 2000 period and is free of survivorship bias. The returns are net of
management and incentive fees. The hedge funds are classified into 8 styles by the
data provider. During the period 1995 - 2000 new hedge funds appeared in the
database at an averagerate of 23% per year, whilefunds disappeared at arate of 11%
per year. The event driven, market neutral and funds of funds styles exhibit low
volatility and equity like returns. The global (macro, international and established)
and sector funds exhibit high volatility and high absolute returns. Short sellers and
emerging markets show high volatility and low (absolute) returns. In genera the
correlationswiththe market appear quitelow. Thehedgefund stylesdo exhibit some
correlation to simple put and call option strategies and to Fama French factors.

In the next part of the presentation the added value of hedge funds is assessed.
Jensen’ s al pha measures the added value of afund to an efficient passive portfalio,
assumingthat theinvestor hasmean-variancepreferences, ignoring skewnessandfat
tails. Because hedge funds exhibit non-normal returns, also alphas for an investor
with a power utility function (who dislikes large negative outliers and negative
skewness) are calculated. The alphas are calculated against an efficient benchmark
set that isavail ableto the average passiveinvestor. Two of such setsare considered,
the first including cash, the S& P500 and the NASDAQ, the second adding out-of-
the-money call and put option selling strategies. For the first benchmark set the
averageal phaissignificantly positivefor al hedgefund styles, with about 75 percent
of al individual hedgefundsal phasbeing positive. Thenon-normality of hedgefund
returns does not have auniform and significant impact on the al phas. For the second
benchmark set, the average alpharemains significantly positive for al hedge fund
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styles. Theput option selling strategy reducestheal phasof event-drivenfunds, funds
of funds and emerging market funds. The option strategies increase the R-squared
of the alpha regressions, but the mgjority of return variation remains unexplained.

The next question addressed is that of the disappearing funds. Possible reasons for
fund disappearance are that funds become too successful and closeto new investors
or that funds have disappointing returns. A comparison of disappearing funds with
the surviving funds in the database reveals that disappearing funds tend to have
significantly lower mean returns, leading to the conclusion that hedge funds mainly
disappear after disappointing returns. The question remains whether thisisthe top
of the iceberg: what happens to these funds after they |eave the database?

Thefinal part of the paper addresses the question of how to select awinning hedge
fund. Todosothesampleissplitintotwo periods. To besel ected, thefund hasto have
a 36-month track record, and a positive alphaor an above median Sharperatio. The
out-of-sample period 1998-2000 is used to determine whether the selected funds
survive and whether they continue to have a positive alphaor above median Sharpe
ratio. The conclusion is that selecting funds with a good 36-month track record
reduces the odds of fund disappearance or underperformance in the out-of-sample
period, whichisevidence of performance persistence. Thechanceof apositivea pha
wasonly 55% for market neutral, event driven and fund of fundsin the out-of-sample
period. About 33% of the funds disappeared out-of-sample, which depresses|ong-
term hedge fund performance.

The conclusion of the presentation is that the non-normality of hedge fund returns
reduces al phas, but many funds do not have excess kurtosis and negative skewness,
whichlimitstheoverall impact. Thelong run performanceisreduced severely by the
large number of disappearing funds. Hedge funds seem to add value, but definite
conclusions are difficult due to the lack of information about disappearing funds.
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| nter national Evidence on Ethical M utual
Fund Performance and Investment Style

Rob Bauer, Kees Koedijk, Rogér Otten*
Limburg Institute of Financial Economics, Maastricht University

The paper presented by Rogér Otten on ethical mutual fund performance is co-
authored by Rob Bauer and Kees Koedijk. This research is sponsored by Inquire
Europe. Thelast decade has shown atremendousrise of investmentsin mutual funds
based on so-called socially responsible (SRI) or ethical investment screens. The
paper investigateswhether performance and style differences between ethical funds
and conventional mutual fundscan beobserved. SRI portfoliosare portfoliosthat are
screened on ethical, social and environmental guidelines. Two broad approachesare
negative and positive screening. The negative screens exclude sectors like tobacco,
weapons, alcohol and gambling. Positive screens, the so-called best-in-class ap-
proach, include the best (or least bad) stocksin every sector.

Turning to SRI fund performance, the big question is whether it costs money to be
ethical. Some previous papers on the US market find no statistically significant
differencein risk-adjusted return between SRI and conventional funds. For the UK
market, some studiesindicate statistically significant outperformance of SRI versus
conventional funds, later studies however contributed thisto a small cap bias. The
contributions of this paper are that it uses more ethical funds (103) over alonger
sample period (1990-2001) from more countries (US/UK/Germany). It also uses
better performance model ling techni ques, including conditional multifactor models.
With respect to the data, within each country adistinction between fundsinvesting
domestically and internationally is made. The average ethical fund sizeis smaller
than the average conventional fund size. Also their expenseratioisalittlebit higher,
which might have to do with the additional research costs. In this presentation only
the results for the UK are shown.

Results for the 1-factor CAPM model show an insignificant outperformance for
ethical fundsover conventional funds. The ethical fundsdo have asignificant lower
beta, so ethical fundstake lower market risk than conventional funds. Using ethical
rather than conventional indices does not change this result much. Next the results
for the Carhart (1997) 4-factor model are presented. Using this model increasesthe
R-squared, so including the size, growth and momentum factors seemsto add value,
aso for ethical funds. Like in the 1-factor model, the market exposure is still
significantly smaller for the ethical funds. Ethical funds, both domestic and interna-
tional, also have a significantly larger exposure to small caps. Also the loading on
thevalue/growth factor issignificantly lower for ethical funds, so ethical fundsseem
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more growth oriented than conventional funds. For the momentum factor thereisno
clear difference between ethical and conventional funds. After taking out the style
exposures, thea phasof ethical fundsincreased compared to conventional funds, but
they remaininsignificant. Inthe conditional model somewell knownindicatorslike
the lagged T-bill rate, the term-spread, the credit spread and the dividend yield are
included in the model to allow for time-varying betas. A first result of thismodel is
that especially for the ethical funds the R-squared increases, indicating that fund
managers are changing their style through time. The unconditional alphasarelower
comparedtotheconditional al phas. For theinternational ethical fundstheconditional
alphaissignificant. Theaveragedifferenceinthetime-varying market betahasbeen
negative, so the ethical funds had on average alower market beta. But at the end of
the sample period, starting around 1999, the ethical fund market betas started
approaching the betas of the conventional funds. Theaverage differenceinthetime-
varying sizebetahasbeen positive, so ethical fundsweremoreexposedto small caps.
However, at both the beginning and the end of the sample period this bias is

disappearing.

An investigation of the 4-factor alphas for all countries over three sub-periods
indicates that most of the underperformance of ethical funds can be found in the
beginning of the nineties. In the last sub-period, evidence that ethical funds clearly
match the performance of conventional fundsisfound, pointing into the direction of
a“learning-effect”. By separating the ethical fundsinto two groups, launched before
and after 1998, the age effect is further investigated. The older ethical funds
significantly outperform younger funds. Younger funds do not deviate from
conventional funds with respect to investment style. Difference in strictness of
screening might be a possible explanation for this.

In summary, the ethical funds assets under management are still quiteinsignificant.
The performance is not the negative driver in this case, there is no significant
difference in performance between ethical and conventional funds, even after
correcting for clear distinct investment styles. Ethical funds clearly exhibit style
exposures (small cap and growth) which have to be taken into account. In addition
tothis, younger fundsdeviatelessfrom conventional fundsthantheolder funds. The
older, more strict funds, outperform the younger ethical funds significantly.
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Theory of Storage and
Pricing of Commodity Claims

Martin Nielsen* and Eduardo Schwartz
Ministry of Finance Denmark and Anderson School of Management UCLA

Martin Nielsen presented apaper that is co-authored by Eduardo S. Schwartz onthe
theory of storageand pricing of commodity claims. The paper ismotivated by thefact
that the commodity markets use the 2-factor Schwartz model to price forwards and
future contracts. This model assumes constant volatility, whereas the common
knowledgeisthat the volatility is dependent on the slope of the forward curve. This
paper is an attempt to reconcile these apparent contradictory facts.

One of the predictions of theory of storageisthat the volatility of commodity prices
isdecreasing in the level of inventories. Unfortunately, inventories are not usually
observable, nor aretheir statistical propertieswell known. Therefore, theopportunity
cost of holdinginventorieswill beused asaninverseproxy for inventories. Thelogic
isthat agentswill holdlessinventorieswhenthecostsof holdinginventoriesarehigh
and vice versa. The opportunity cost of holding inventories can be determined from
the slope of the forward curve. Commodities have both an explicit and an implicit
rate of return, which can be determined by comparing forward and spot prices. The
implicit return comes from production flexibility and the avoidance of costly
production standstills and makes up for the low explicit rate of return. Theimplicit
benefitsarereferred to asthe convenienceyield. The market studied in this paper is
the copper market but the model would work for other metal markets and the oil
market, which is generally considered non-seasonal, as well. The model does not
cover seasona commoditieslike natural gasand agricultural products, but could be
extended in thisdirection. The situation in mindisthat peoplewho hold inventories
havedeclining marginal benefitsof holdinginventoriesand concavebenefit functions
of holding inventories. The assumption is that agents optimise and hold less
inventories when the opportunity costs of holding inventories are high. In this
situation themarginal benefits of holdinginventoriesmust be high and the agent will
hold low level of inventories. The marginal benefits of holding inventories (the
convenienceyield) areusually modelled asaflow rate. Thenthedynamicsof thespot
price, S, and convenienceyield, o,, are

dS; = (r - &)Sdt + (B,5; + By Y2 § dz;
dd; = (ot - K3t + 0x(B1d; + B2 S dz,

where dz; and dz, are allowed to be correlated.
dz,dz, = pdt
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If the 3, is set to zero this model is identical to the Schwartz model with constant
volatility. The solution to the model is that forward prices are given by

F(T:) = exp(A(T) +10gS; + B,(T).3)

whereA(T;) and B,(T;) arefunctionsof timeto maturity. Thesefunctionsarederived
in the paper.

Themodel isestimated usingthe Kalmanfilter, whichisalinear updating mechanism,
that allows for both unobservabl e state variables and observation errors. When the
innovationsare not normally distributed, using the correct mean and varianceresults
in quasi-maximum likelihood estimation. The model is estimated on daily spot and
forward copper pricesfromthelL ondon Metal Exchangewithfour different maturities
(spot, 3month, 15 month, and 27 month contracts). The sample period is 7/1/89
through 12/31/99. From the estimated parameters, (1 appears to be significantly
different from zero, so the model is a statistically relevant extension. Furthermore,
all parameters are positive, as economic sense would suggest. As is typical in
empirical studiesof commaodity prices, the spot priceisfoundto betheleast reliable
price in the sense that it has the largest observation error. Among the remaining
contracts, the maximum likelihood algorithm fits the first and last of these closely
and theintermediate contract reasonably well. An out-of-sample comparison of this
model with the constant volatility Schwartz model results in relatively small
improvements on two contracts.

The conclusion of the presentation is that the impact of convenience yield on

volatility is large and statistically very significant. Accounting for thisresultsin a
modest decrease of estimation errors.
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The Profitability of PairsTrading Strategies

Manolis Liodakis* and Matthew Dowle
Schroder Salomon Smith Barney

ManolisLiodakispresented apaper ontheprofitability of pairstrading strategiesthat
is joint work with Matthew Dowle. Pairs trading is a smple statistical arbitrage
strategy and a typical market neutral strategy. The basic idea is to identify two
securities that are moving together and when they diverge from their long term
relationship and equilibrium price an opportunity for an arbitrage arises. By buying
the undervalued security and selling the overvalued security a bet is made on the
mean reversion in the ratio of the security prices. Two stages are distinguished in
forming such a trading strategy. The first stage is the identification of pairs, the
second stage is determining atrading rule.

Because the 200 largest stocksin the M SCI Europe make up 19900 potential pairs,
identifying the pairsis achallenge. To do so, only stocks from the same sector are
allowed to form a pair. The second step isto test for mean reversionin the relative
prices. Thetest iswhether the natural logarithm of theratio of thetwo security prices
over thelast two years of daily dataisfollowing astationary process. Thethird step
intheselectionruleisatest for market neutrality. Therule hereisthat thedifference
in beta between the paired securities is less than 20 basis points. Each month on
average about 50 pairs of stocksfrom the same sector, with similar betas and whose
relative price exhibits a mean reverting pattern are identified. The next step is to
determine when to open or close atrade. The trading rule that has been chosen is
based on a simple standard deviation metric. A position is opened when the price
ratio hitsthe 6-monthsrolling 2 standard deviation band and closed when it hitsthe
mean. For risk control reasons some restrictions are applied. The price ratio hasto
hit the 2 standard deviation band two consecutive times before aposition is opened.
Thepositionisalso closed at a20% stop-loss or a65 days maximum hol ding period.

Back-testing the strategy isanon-trivial exercise. A different number of pairs passes
thesel ectioncriteriaevery month, someof themwill not provideatrading opportunity,
other will provide several opportunities with different durations. The strategy has
been back tested as of 1997. When there is no trade, 0% return is assumed. Round
trip transaction costs are assumed to be 50 basis points. Assuming these transaction
costs, the pairs trading strategy realised a monthly mean return of 0.98%, with a
2.24% standard deviation. The annualised information ratio for the strategy is 1.48.
The performance of the strategy is consistent, negative returns are hardly ever
realised. The strategy hasavery low correlation with the market. The results of the
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strategy by sector indicate that the sectors financials and materials provide the
majority of the pair trades. The average holding period per tradeis around 35 days.
The results of the strategy by country indicate that the mgjority of the trades are
between different countriesand that there is some concentration of tradeswithin the
UK.

The second part of the paper investigates how the pairs trading strategy can be
implemented in an enhanced index fund with low tracking error. The strategy
involvesacore portfolio closely tracking M SCI Europe and asmall part of the fund
actively managed using pairstrading. Using 50 basi s points bet size and constrained
weights the enhanced index strategy is found to outperform the benchmark by 1.2
percent per annum with 70 basis points tracking error. The performance of the
strategy is independent from changesin any macroeconomic or market factors and
stayseconomically significant after adjusting for conservativeestimatesof transaction
costs. Tofind aportfolio construction rule different bet sizeshave been tried and the
impact of this on the tracking error and the active returns of the portfolio has been
measured. Wherethe benchmark weight of the stock that isto be underwei ghted was
lower than the size of the bet, the bet size is restricted according to the number of
shares available in the benchmark on the date of the trade. In order to avoid data
snooping issues, theimpact of rel axing theassumptionson activereturnandtracking
error has been analysed. Robustness checks with respect to changing the maximum
holding period, changing the stop-loss, conducting the trade at the close rather than
the open of the following day and changing the open rules have been performed.

Mr. Liodakis concluded that apairstrading strategy, avery commonly used strategy

among hedge funds, can be used by enhanced index managers as well. In both
approachesthestrategy achievesconsistent outperformancewith low tracking error.
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