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Abstr act

It is well known that the pro forma performance of a
sanpl e of investnent funds contains biases. These biases are
docunented in Brown, Goetzmann, |bbotson and Ross (1992) using
mut ual funds as subjects. The organization structure of hedge
funds, being private and often offshore vehicles, makes data
collection a nmuch nore onerous task. This anplifies the inpact
of performance neasurenent biases. This paper reviews these
bi ases in hedge funds. W al so propose using funds-of - hedge
funds to neasure aggregate hedge fund perfornance, based on the
i dea that the investnent experience of hedge fund investors can
be used to estinmate the performance of hedge funds.



| . Introduction

Hedge funds and commodity funds are interesting for
i nvestors and academ cs, because they present very different
return profiles than mutual funds. In this enmerging research
effort, nmuch attention has focused on docunenting the general
characteristics of fund performance. One set of results, first
reported in Fung and Hsieh (1997a), is that the returns of hedge
funds typically have |ow correlation to standard asset indices.
This is docunented nore extensively in Schneewei ss and Spurgin
(1998) and confirnmed in all subsequent studies. A second set of
results, reported in Fung and Hsieh (1997a) and confirmed in
Brown, Goetznmann, and | bbotson (1999) and Brown, Goetznmann, and
Park (1997), showed quantitatively that there are many hedge
fund styles, each exhibiting different return characteristics.
In addition, Fung and Hsieh (1997a, 1997b) presented evi dence
that sonme of these styles can generate option-like returns.
These are the types of interesting perfornmance that nmake hedge
funds and commodity funds val uable as "alternative investnents"
to the standard asset cl asses.

These two sets of results have inportant inplication for
the construction and risk nanagenent of portfolios of hedge

funds. On the whole, hedge funds are "zero-beta |ike"



investments.! It is well known that, although zero-beta
securities have no systematic risk, there is absolute risk. For
exanpl e, there have been cases of hedge fund failures in a
manner that is consistent wwth having "event risk"” in their
trading styles. A case in point is Long-Term Capital Managenent
(LTCM. Frominception until md-1998, LTCM s returns had | ow
correlation with any of the major asset markets and had a
standard devi ati on conparable to that of the S& 500 i ndex.
While LTCM had | ow systematic and absolute risk as neasured by
conventional nethods, it nonethel ess had significant risk that
was evident in the second half of 1998.

The zero-beta and event risk perfornmance characteristics
meant that sinple |linear statistical nmeasures such as standard
devi ations, Sharpe ratios, and correlations wth standard asset
i ndi ces can be m sl eadi ng neasures of hedge fund risk. These
caveats were clearly noted in Fung and Hsieh (1997a). Therefore
to understand risk and return of hedge funds, one nust nodel
their dynamc trading strategies. For exanple, Fung and Hsieh
(1999b) applied option strategies to nodel trend foll ow ng
strat egi es.

Agai nst this background, there are two approaches to

further our understanding of hedge fund investing.? One approach



asks the question: "As an investnent category, what kind or risk
return characteristics does the hedge fund industry offer as a
whol e?" The other, nore detail ed question, is: "How does one go
about constructing hedge fund portfolios and nmanage the ongoi ng
ri sk?" These are two distinct approaches for the follow ng
reasons.

We refer to the first question as the perfornmance
measurenent question. |Its answer should conmunicate to
i nvestors whet her the general performance profile of the hedge
fund industry is attractive. Once convinced that the general
per formance characteristics of the industry add val ue, investors
can directly access these returns by enpl oyi ng fund- of - hedge
funds managers. |In essence, the due diligence, portfolio
construction, and risk managenent process associated with the
i nvestnment are externalized to outside agents, and the investors
need not be concerned with the second question directly. W
therefore refer to this second question as the portfolio
managenent questi on.

| f an investor wishes to directly manage an investnent in
hedge funds, then answers to the portfolio managenent question
are essential. This of course will entail the devel opnent of an

anal ytical framework to assess the many trading styles offered



by hedge fund managers, extensive due diligence efforts, and
tools to assist in the construction and ongoi ng managenent of
the portfolio. These two approaches are not nutually exclusive.
| ndeed, institutional investors have pursued themin parallel as
part of an overall managenent strategy.

There are sone basic inpedinments to delivering succinct
answers to these two questions. Information on hedge funds are
not easily available. 1In the US, hedge funds are generally
of fered by way of private placenents, which are exenpt fromthe
regi stration and di sclosure requirenments that govern the
i ssuance and trading of public securities. Hedge funds
domciled in a nunber of offshore financial centers generally
operate with less restrictions, disclosure requirenents and
regul atory supervision. The lack of disclosure requirenent
makes it difficult to obtain information on hedge funds,
particularly so in the US because the Securities Exchange
Comm ssion explicitly imts the ability of offshore hedge funds
to dissem nate information about their activities. There is no
i ndustry associ ation for hedge funds, |ike the Investnent
Conmpany Institute, that provides general information with
attested accuracy for nutual funds. Well known dat abase

suppliers of mutual fund data such as Mrningstar do not offer a



conpar abl e service for hedge funds. |Investors and academ cs
have relied on information collected by database vendors from
hedge fund managers who woul d cooperate. Recent published work?
have used data supplied by TASS | nvest nent Research, MAR/ Hedge,
and Hedge Fund Research (HFR)

Thi s paper focuses on the perfornmance nmeasurenent question.
At a basic level, investors and academ cs want to neasure the
performance of a typical investnent in hedge funds. W use the
concept of the 'market portfolio of hedge funds to denote the
val ue-wei ghted portfolio of all hedge funds. The return to the
mar ket portfolio of hedge funds provides the aggregate
i nvest ment experience in hedge funds, anal ogous to
t he concept of market portfolio in the Capital Asset Pricing
Model , such as the CRSP (Center for Research in Security Prices)
val ue-wei ghted portfolio in all stocks.

The return of the market portfolio of hedge funds can be
easily calculated if one had access to the conplete record of
performance data and assets under managenent of all hedge funds,
i ncl udi ng those that have ceased operation. Unfortunately, no
such record exists. As private investnent vehicles, hedge funds

are sinply not required to disclose their performance to the



public. Thus, the market portfolio of hedge funds is not
observabl e.

Typically, the market portfolio is proxied by an equally
wei ghted portfolio of the hedge funds in a database coll ected by
dat abase vendors. We call this the 'observable portfolio." A
conprehensi ve tabul ation of the basic performance statistics
using this approach was reported in Schneewei s and Spurgin
(1998). More recently, simlar results were reported in Brown,
Goet zmann, and | bbotson (1999), and Ackerman, MNally, and
Ravenscraft (1999).

Two potential biases can arise when using the portfolio of
hedge funds in a database to proxy the market portfolio. A
"selection' bias occurs if the hedge funds in the observabl e
portfolio are not representative of the universe of hedge funds.
An 'instant history' bias occurs if database vendors backfill a
hedge fund's performance when they add a new fund into their
dat abase. The returns of the observable portfolio can be used
to proxy those of the market portfolio if we can adjust for
sel ection bias and instant history bias. Leaving aside issues
on data collection nmethods, selection bias is a natural

consequence of the way the hedge fund industry is organized,



whereas instant history bias is synthetically generated by
dat abase col | ecti on net hods.

The cal culation of the return of the 'observable portfolio
of a given database requires an accurate record of funds
entering and | eaving that database. A crude and biased net hod
is to use the performance of only 'surviving' funds, i.e., those
hedge funds in a database that are still in operation. W cal
this the return of the '"surviving portfolio'. This procedure
can lead to 'survivorship bias,' if funds dropped out of a
dat abase because of performance reasons.* The returns of the
surviving portfolio can be used to proxy that of the market
portfolio if we can first adjust for survivorship bias, and then
selection as well as instant history biases. Like selection
bi as, survivorship bias is also a natural bias in the sense that
it arises naturally fromthe birth, growh and death process of
hedge funds.

These bi ases are recogni zed by nost dat abase vendors and
academ cs. See, for exanple, Brown, Goetzmann, and |bbotson
(1999), Brown, Coetzmann, and Park (1997), Fung and Hsi eh
(1997b), and Ackerman, McNally, and Ravenscraft (1999). Once

t he bi ases have been identified and esti mated, researchers can



obtain a nore accurate estimate of the return of the market
portfolio of hedge funds.

The purpose of the present paper is to provide an overvi ew
of these data issues and new results using the TASS dat abase as
of Septenber 1999. W al so propose a sinple alternative for
measuring the returns of the market portfolio that is founded on

practicality and not on statistical techniques.

1. Survivorship Bias

Typically, hedge fund data sold by database vendors contain
only information for funds that are still in operation. The
sane is true of Morningstar's nmutual fund database. The
rati onal e appears to be based on the assunption that
"subscribers to these data services are only interested in funds
wi th whomthey can invest their capital."

Dat abases containing information only on existing funds are
known to contain potential biases. To explain these biases, it

is common practice to distinguish between 'surviving' funds and

"defunct' funds. '"Surviving' funds refer to those funds that
are still in operation and are reporting information to the
dat abase vendor at the end of the data sanple. 'Defunct' funds

refer to those funds that have |eft the database for any nunber



of reasons, including bankruptcies, |iquidations, nergers, nane
changes, and voluntary stoppage of information reporting. |If
funds becone defunct primarily because of poor performance, then
the historical performance of surviving funds is an upward-

bi ased neasure of the experience of a typical hedge fund

i nvestor, who would have invested in both surviving and defunct
funds. This bias is known as 'survivorship' bias, and has been
wel | docunented in the nutual fund literature. See, for

exanple, Ginblatt and Titman (1989), Brown, Goetznmann,

| bbot son, and Ross (1992), and Mal kiel (1995).

I1.A Survivorship Bias |Is the Difference in Performance
Bet ween t he Observabl e and the Surviving Portfolios

Fol l owi ng Mal ki el (1995), we neasure survivorship bias as
the difference in the performance of two portfolios. One
portfolio is the 'observable portfolio'. It invests equal
anmounts in each fund in the database each nonth starting from
t he begi nning of the data sanple. When new funds are added to
t he dat abase, the portfolio is rebal anced to maintain equal
investnment in each fund. Simlarly, returned capital from
defunct funds is reinvested in the remaining funds. This

portfolio represents a sinple strategy of investing in all funds



in a database each nonth. |If there is no selection bias (i.e.
if the database contains a representative sanple of the universe
of hedge funds), the return of this portfolio neasures the
performance of the entire industry, progressing naturally
through the birth, growh, and death process of individual
f unds.

The other portfolio is the '"surviving portfolio.' It
i nvests equal amounts in all funds that are still in the
dat abase as the end of the sanple. The treatnent of new funds
is as in the observable portfolio, but by construction there are
no defunct funds in the surviving portfolio. The return of the
surviving portfolio is often referred to as the "pro form"
returns of a given set (or portfolio) of funds. Speci fically,
the surviving portfolio represents the experience of an investor
who avoids all defunct funds. On the one hand, this investor
escapes fromthe poor performance of funds that goes out of
busi ness, but will not benefit from having good perform ng funds
that no | onger accept capital and stop reporting to database
vendors.®

Cal cul ating the perfornmance of the observable portfolio of
hedge funds represents quite a challenge. In the absence of a

central repository for hedge fund information, it is nearly
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i npossible to find conplete and accurate infornmation on funds
after they have ceased operation or have limted the rel ease of
performance information to investors. Database vendors can only
offer information on funds that have dropped out of their own
dat abases. Since many vendors started collecting hedge fund
data in the early 1990s, at best they can only have inconplete
records of defunct funds in the 1980s.

Bef ore proceeding, we remark here that the equally wei ghted
portfolios are not nmeant to represent actual investnent
experience, since it is not possible to reallocate across hedge
funds on a nonthly basis. A value weighted construct is a nore
nat ural gauge of investnent experience. However, assets under
managenent are frequently inconplete or sinply not available in
hedge fund dat abases, so the equally weighted construct is the

only proxy that can be cal culated fromindividual hedge funds.

I1.B. The Survivorship Bias in Comodity Funds

We start our review of survivorship bias in commodity
funds. Commodity funds are funds managed by commodity trading
advi sors (CTAs), who trade primarily futures contracts.

For individual commodity funds®, estinmates of survivorship

bi as can be found in Schneewei ss, Spurgin, and McCarthy (1996),
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Fung and Hsieh (1997b), and Diz (1999). Using data provided by
TASS, Fung and Hsieh (1997b) exam ned surviving and defunct
funds operated by commodity tradi ng advisors (CTAs) from 1989 to
1995. They found that a commodity fund drops out of the

dat abase with a probability of 19% per year, which is high
compared to the 5%drop out rate in nutual funds.’ The
survivorship bias, i.e., the performance difference between the
surviving portfolio and the observable portfolio, averaged 3.4%
per year. In contrast, the survivorship bias in nutual funds
was estimated to be in the range of 0.5%to 1.5% per year.

In this paper, we updated the results of Fung and Hsieh
(1997b) by adding two nore years of data. Between 1989 and
1997, the observable portfolio returned, on average, 15.5% per
year, while the surviving portfolio returned 19.1% The
survivorship bias in comodity funds is therefore 3.6% per year.
This is higher than the 1.4%estimate inplied by the information
in Schneewei s, Spurgin, and McCarthy (1996), but the concl usions

are simlar.

I1.C. The Survivorship Bias in Hedge Funds
In the arena of hedge funds, estimates of survivorship bias

can be found in Brown, Goetzmann, and |bbotson (1999), and
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Brown, Goetzmann, and Park (1997). Brown, Coetzmann, and

| bbot son (1999; hereafter referred to as BA) studied annual
returns of offshore hedge funds listed in the 1989 through 1995

i ssues of the US O fshore Funds Directory. O fshore hedge funds
differ fromonshore hedge funds as follows. An onshore hedge
fund accepts US domciled investors and operates under the

regul atory environnment described in the previous section of the
paper. In particular, an onshore hedge fund cannot have nore
than 100 investors.® An offshore hedge fund operates outside the
US, accepting primarily non-US persons. Typically, many hedge
fund nmanagers operate simultaneously onshore and of fshore
vehi cl es enpl oying al nost identical strategies.® Thus BA argued
that their offshore hedge fund sanple is reasonably
representative of hedge funds.

As noted by BG, their sanple was |largely free of
survivorship bias, with one exception. The US O fshore Funds
Directory contained funds that were in operation at the end of
each year. Mssing were funds that were operating at the end of
t he previous year but dropped out of the sanple in the
subsequent year. While this mght introduce a small bias in the
returns of hedge funds, the magnitude of this bias should be a

fraction of the normal survivorship bias.
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BA found that offshore funds have a 20% drop out rate, and
their returns averaged 13. 3% per year. They estimated the
survivorship bias to be 3% per year. |In other words, the
surviving portfolio of offshore funds operating at the end of
1995 had an average historical return of 16.3% per year.

Brown, Goetznmann, and Park (1997; hereafter referred to as
BGP) used the TASS hedge fund and commobdity fund dat abase.

Table 1 in BGP indicated that TASS began keeping track of
defunct funds as of 1994. There were 244 defunct funds from
1994 to 1996. BGP found that, during the period 1993-1996,
hedge funds had a drop out rate of 15% and the observabl e
portfolio returned on average 12. 2% per year with a standard
deviation of 4.8% These results are simlar to those for

of fshore funds in BG.

Wiile BGP did not provide a direct estimate of the
survivorship bias, we analyzed the TASS hedge fund dat abase as
of Septenber 1999. This database contained 1,120 surviving and
602 defunct hedge funds. The estimates of survivorship bias are
summari zed in Table 1. The surviving portfolio had an average
return of 13.2% from 1994 to 1998, while the observable

portfolio had an average return of 10.2%during this time. From
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this we can infer that the survivorship bias is 3.0% per year
for hedge funds.

In sunmary, the survivorship bias in comodity funds is
1.4-3.6% per year, while it is roughly 3% per year in hedge

f unds.

I1.D. The Performance of Different Types of Defunct Funds

The TASS hedge fund dat abase provi des sone expl anations for
why 602 funds becone defunct: 60% were |iquidated, 4% were
nmerged into another fund, 28% were renoved because the manager
stopped reporting return information; no explanation were
avail able on the remaining 8% Table 1 provides the average
returns for three types of defunct funds. It shows that defunct
funds (regardl ess of their reason for becom ng defunct)
typically have lower returns than surviving funds. Funds that
I i qui dat ed, however, performed substantially worse than funds
t hat becanme defunct for other reasons. During 1994-98, the
portfolio of Iiquidated funds averaged -0.4% per annum while
the portfolio of nerged funds and the portfolio of funds that
st opped reporting returns averaged 7-8% per annum

These results, along with those of BA@ and BGP, are

different froma recent study by Ackerman, MNally, and
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Ravenscraft (1999; hereafter referred to as AMR), who found that
t he average returns of defunct funds were not |ower than the
returns of surviving funds. It is possible, as suggested by
AMR, that differences in the data can account for the divergent
findings. AM nerged the HFR and MAR dat abases, while BE, BGP,
and our papers used the TASS data set. In addition, AMR

i ncl uded funds-of-hedge funds in their analysis, while the other

papers did not.!

[11. "Instant H story" Bias

So far we have shown how to adjust the returns of the
surviving portfolio to obtain a proxy of the returns of the
observabl e portfolio (which is nore difficult to calculate).
Next, we discuss how to adjust the returns of the observable
portfolio to obtain a proxy of the returns of the market
portfolio w thout instant history bias.

When a vendor adds a new fund into a database, historical
returns are often "back filled.”" In the words of Park (1995),
funds cone into a database with "instant histories.” This
happens because it is nuch easier for fund nanagers to narket
thenmselves if they had "good" track records. New hedge funds

typically undergo an "incubation" period, trading on noney from
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the manager's friends and relatives. After conpiling "good"
performance, these funds then market thenselves to database
vendors and hedge fund consultants. Wen vendors put these
funds into their databases, they "back fill" the earlier returns
during the incubation period.

Park (1995) estimated the incubation period to be 27 nonths
in the MAR CTA database. BGP found the incubation period in the
TASS CTA dat abase to be 27 nonths as well, but 15 nonths in the
TASS hedge fund dat abase.

Here, we update the BGP results for comodity funds. W do
this using two portfolios. The first is the (aforenentioned)
observabl e portfolio, which naively invests in all of the
exi sting funds each nonth. The second portfolio (called the
adj ust ed observable portfolio) invests in all of the existing
commodity funds each nonth after deleting the first 27 nonths of
returns. For the period 1989-1997, the adjusted observable
portfolio's return averaged 11.9% per year, while that of the
observabl e portfolio was 15.5% This gives an estimate of 3.6%
per year for the instant history bias.

For hedge funds, TASS actually provides direct information
on the incubation period, i.e., the |lag between the inception

date of a fund and the date it entered the TASS dat abase. Table
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2 provides the distribution of the incubation period for the
hedge funds in the TASS dat abase. The nedi an was 343 days or
roughly 1 year. This is very close to the estimte of 15 nonths
in BGP. W therefore calculated the adjusted observabl e
portfolio by dropping the first 12 nonthly returns from each
hedge fund. This portfolio returned an average of 8.9% during
1994-98. Previously, we found that the observable portfolio's
return averaged 10.3% Thus, the instant history bias for hedge
funds is therefore 1.4% per year.

Note that BA's data did not have any instant history bias.
They found that, when a fund was first listed in the US Ofshore
Funds Directory, it typically had nore than one year of return
hi story. BG found the average return of offshore hedge funds
to be 13.3% per year, very simlar to the 12. 7% estimated from
t he TASS hedge funds.

Once again, a contrary conclusion was reached in AVR, who
found that there is no instant history bias in their data. This
difference mght be a result of the difference in datasets
(nmentioned earlier). In addition, AVMR neasured instant history

bias differently than Park (1995), BGP, and the present study.

| V. Sel ection Bias
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A hedge fund consultant needs the consent of a hedge fund
manager before information can be released to a third party.
This creates the possibility of selection bias. Presunably,
only funds wth good performance want to be included in a
dat abase, which neans that the returns of funds in the database

! This means

are higher than the returns of all existing funds.?
that a vendor's database may not provide a true picture of the
achi evabl e performance of all funds available for investnent.??
Wiile there are no estimates of the size of the selection
bi as in hedge funds, Fung and Hsieh (1997a) found anecdot al
evi dence suggesting that the selection bias could be limted.
Managers with superior performance did not necessarily
participate in vendors' databases, particularly when the
managers were not interested in attracting nore capital. For
exanpl e, CGeorge Soros's Quantum Fund has been cl osed to new
i nvestnments since 1992 even though Quantum has a | egendary
performance record. |In fact, Quantum has regularly returned
capital to investors to keep the fund' s assets under managenent
around $5 billion. However, database vendors have been able to
obtain Quantum s returns through other public sources. |In

contrast, Long-Term Capital Managenent successfully kept its

performance from dat abase vendors and fromthe general public
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since its inception.*® This anecdotal evidence indicates that
there are offsetting factors at work. \Wile sone hedge fund
managers are eager to include their "good" performance in
vendors' databases, other managers have deliberately kept their
"good" performance away fromthem This |limts the magnitude of
t he sel ection bias.

It would certainly be interesting to study the sel ection
bias in hedge fund and comodity fund dat abases. However, to do
this accurately, we need the input fromthe investors of funds
that do not generally disclose their performance data to
dat abase vendors. This task is not likely to be achieved by
academ cs alone. 1In the next section, we propose a | ess onerous
alternative that could provide enpirical clues to neasuring the

sel ecti on bi as.

V. Funds- of - Hedge Funds As A Proxy of the Market Portfolio of
Hedge Funds

We now introduce a third proxy for the market portfolio of
hedge funds using an equally wei ghted portfolio of funds-of-
hedge funds. The idea is quite sinple. |If we want to estimte
t he i nvest nent experience of hedge funds, it is natural to |ook

at the experience of hedge fund investors thenselves. 1In this
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context, funds-of-hedge funds represent typical investors in
portfolios of hedge funds with generally avail abl e performance
hi story.

Unli ke mutual funds, where the concept of funds-of-nutua
funds has not gai ned popularity, the structure of the hedge
funds market has led to the demand for and the existence of
funds- of - hedge funds. There are many reasons why the "market
portfolio of hedge funds" is not a practical investnent
proposition. For instance, the mninmuminvestnment in a single
hedge fund runs anywhere from US$100, 000 to wel |l over
US$1, 000, 000. Wth nore than 1,000 hedge funds on offer, it
will take a very substantial investnent to create a portfolio
that proxies the market in the literal sense. This is not to
mention the daunting task of adm nistering such a |arge
portfolio of essentially private investnent vehicles.
Therefore, in contrast to nutual funds where passive
diversification | eads investors to "low cost"” indexed funds, the
reverse is true of hedge fund investing. For these reasons,

i nvestors use funds-of-hedge funds as a way of accessing a

diversified portfolio of hedge funds.
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V. A The Track Records of Funds-of-Hedge Funds Avoi ds Many
Bi ases in Sanples of |ndividual Hedge Funds

The investnent experience of funds-of-hedge funds avoids
many of the inherent biases that are idiosyncratic to using
i ndi vi dual hedge fund returns from dat abases to neasure industry
performance. As portfolio managers generally do not directly
engage in trading, an inportant elenent of the services offered
by a fund-of-hedge funds nmanager is to provide accurate
performance information on a tinely basis to investors. The
majority of the funds-of-hedge funds track record can be
reconciled and audited to match the underlying funds'
performance records. These track records retain the investnent
experience in hedge funds that have gone out of business due to
poor performance, as well as hedge funds that have stopped
reporting to database vendors because of good perfornmance.
Thus, the individual track records of funds-of-hedge funds do
not contain survivorship bias that the pro forma returns of the
underlying portfolio of hedge funds would. Simlarly, the
question of selection bias does not arise. |In addition, when a
f und- of - hedge funds adds a hedge fund to its portfolio, the
portfolio's past investnent records are unaffected, so there is

no instant history bias.
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As the track records of funds-of-hedge funds contain an
accurate picture of the experience of a group of hedge fund
i nvestors, the aggregate experience of all funds-of-hedge funds,
wei ghted by their assets under managenent, should provide a good
approxi mati on of the aggregate investnent experience in hedge
funds. The problemis, again, that no one has a conplete record
on the universe of funds-of-hedge funds. The best we can do is
to use the equally weighted average of the returns of funds-of-

hedge funds in a database.

V. B. Sanpl es of Funds-of - Hedge Funds Contain Less Return
Measur enent Bi ases Than Sanpl es of Individual Hedge Funds

In using a sanple of funds-of-hedge funds to estimate the
experience of the universe of funds-of-hedge funds, we need to
consi der potential biases that may ari se when anal yzi ng sanpl es
of funds-of-hedge funds. W base our results on the TASS hedge
fund dat abase as of Septenber 1999, where there were 262
surviving and 60 defunct funds-of-hedge. O the 60 defunct
funds- of - hedge funds, 42 were liquidated, 2 were nerged, and 15
were renoved due to the lack of return information

Table 1 shows that the surviving portfolio of funds-of-

hedge funds averaged 7.7% per year during 1994-98. The observed
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portfolio averaged 6.3% Thus, the survivorship bias for funds-
of -hedge funds is only 1.4% per year, less than half of that of
i ndi vi dual hedge funds. Note that the 1994-98 period incl uded
two years (1994 and 1998) with poor hedge fund perfornmance, and
three years (1995-97) wth good hedge fund perfornmance.

There is, in fact, one |line of argunent that could justify
the use of surviving funds-of-hedge funds to neasure the
aggregate investnent experience in hedge funds. As the hedge
fund industry in aggregate did not go out of business, funds-of-
hedge funds that did are poor proxies for the universe of hedge
funds. ' In the same way, the returns of surviving funds-of -
hedge funds are good proxies for the perfornmance of the universe
of hedge funds because they reflect the sane set of investor
demands that shapes the hedge fund industry. 1In addition, their
track records are nore continuous than individual hedge funds.
These are inportant advantages in working fromthe denmand side
for hedge funds rather than w th databases of hedge funds
t hensel ves.

We next turn to the issue of instant history bias. W do
this in two steps. In the first step, we estimte the
i ncubation period in funds-of-hedge funds. Table 2 shows that

t he nedi an i ncubation period for funds-of-hedge funds is 484
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days or roughly 16 nonths. In the second step, we neasure the
instant history bias in funds-of-hedge funds, by conparing the
average return of the equally weighted portfolio with and

wi thout the first 16 nonthly returns of each funds-of-hedge
funds. This yields an estimate of the instant history bias of
0.7% half of that of individual hedge funds.

Lastly, we deal with the issue of selection bias. Funds-
of -hedge funds typically invest in a diversified portfolio of
hedge fund styles and are | ess prone to capacity constraints.
Consequently they are nore anenable to disclose their track
records in order to attract nore capital, so there is little

selection bias in |arge sanples of funds-of-hedge funds.

V. C. Funds-of - Hedge Funds As A Proxy For the Market Portfolio of
Hedge Funds

The previous subsection shows that our sanple of funds-of-
hedge funds contains |ess survivorship bias and instant history
bi as than our sanple of individual hedge funds. W also argue
that our sanple of funds-of-hedge funds is likely to have |ess
selection bias for theoretical reasons. |In this subsection, we
di scuss how to use the performance of funds-of-hedge funds to

estimate the performance of the market portfolio of hedge funds.
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Wil e a single fund-of-hedge funds may represent a non-
random sanpl e of individual hedge funds avail able for
i nvestnents, the aggregate experience of all funds-of-hedge
funds should be a fairly representative sanple of hedge funds
that are open for investnents. It is closer to a "bias free"
proxy of the market portfolio of hedge funds than averages
derived from dat abases of individual hedge funds.

Over the sanple period 1994-98, the equally weighted
portfolio of funds-of-hedge funds in the TASS dat abase returned
6.3% per annum This is simlar to the HFR fund-of - hedge fund
i ndex which returned 6.4% |If we adjust for instant history
bias, the return would be 5. 6.

In order to relate the returns of funds-of-hedge funds to
the returns of individual hedge funds, it is helpful to discuss
two factors that cause these two returns to diverge from each
other. The first factor is the operating expenses and
managenment fees charged by a funds-of - hedge.® Typically,
dat abase vendors report the returns of funds-of-hedge funds net
of all fees and expenses to reflect the investnent experience of
investors in fund-of-hedge funds. Here, we nust distinguish
bet ween fees and expenses charged by the underlying hedge funds

t hat funds-of-hedge funds invest in, and the fees and expenses
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charged by the funds-of-hedge funds thenselves. Let us refer to
the former as hedge fund fees and expenses and the latter as
portfolio fees and expenses. The average portfolio fees and
expenses provide an indirect answer to the "portfolio managenent
guestion" we posed at the beginning of the paper. Al though it
does not directly tell us how to manage a hedge fund portfolio,
it does tell us how nuch it costs on average to nmanage a
portfolio that performs in line with the hedge fund market.
These portfolio fees and expenses shoul d be added back to the
net returns of funds-of-hedge funds to provide an estimate of

t he performance of the market portfolio of hedge funds in the
conventional way where the portfolio manage costs are excl uded.
Bef ore doing so, we need to consider one nore factor that could
cause the net return of funds-of-hedge funds to systematically
di verge fromthe market portfolio of hedge funds.

This second factor concerns the cash held by funds-of-hedge
funds. As a rule, funds-of-hedge funds regularly hold cash to
deal with potential redenptions, but report returns on total
assets managed inclusive of cash. Therefore, the reported
funds- of - hedge funds returns are downward bi ased esti mates of
the i nvestnent experience of the underlying hedge fund

portfolios. The question arises as to whether any cash bal ance
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i s needed for individual investors holding a portfolio of hedge
funds where outside investor wwthdrawals are not relevant. W
contend that nost hedge fund portfolios carry an unavoi dabl e
cash balance. It is a consequence of the cunbersone
contribution and withdrawal process of individual hedge funds.?’
The performance drag of cash bal ances in funds-of-hedge funds is
not likely to be different fromthat in hedge fund portfolios of
i ndi vidual investors. Nonetheless, the performance drag of cash
bal ances should be renoved fromthe net return of funds-of-hedge
funds to arrive at a nore accurate proxy of the market portfolio
of hedge funds.

Unfortunately, funds-of-hedge funds data coll ected by
consultants do not contain sufficient information to facilitate
direct estimates of the portfolio managenent costs. Operating
expenses must be extracted fromthe annual reports of each
funds- of - hedge funds, and their intertenporal cash positions are
al nost inpossible to ascertain with any degree of accuracy.
Fortunately the nore significant part of the portfolio
managenent cost, nanely the fixed fees and incentive fees of
f unds- of - hedge funds are obtainable fromtheir offering
docunents. The distribution of the fixed fees and incentive

fees for the funds-of-hedge funds in the TASS database are in
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Table 3. For fixed fees, the node is 1-2% and the nedian is
1.5% For incentive fees, the node is 0% and the nedian is
10%

Accounting for the effect of fixed fees is a fairly
straight forward exercise. W need only to add them back to the
returns of the funds-of-hedge funds.

Accounting for the effect of incentive fees is nore
problematic. It is customary to pay incentive fees on
performance in excess of a hurdle rate, but the TASS dat abase
did not have conplete information on hurdle rates. Qut of the
322 funds-of -hedge funds, only 67 had information. Seven had no
hurdl e rates, 33 had an absolute hurdle rate ranging from5%to
20% and 27 used a benchmark interest rate for hurdle rates. So
it is not clear exactly how nmuch incentive fees should be added
back in.'® In addition, there are quite a variety of incentive
fee arrangenents anong funds-of-hedge funds. A proper analysis
should al so include the different hedge fund styles that funds-
of - hedge funds adopt as their portfolio enphasis.

Accounting for the effect of cash bal ances is also
probl ematic, as there is no information on the cash bal ances of

funds- of - hedge funds in the TASS dat abase.
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To estimate the performance of the hedge funds in the
f unds- of - hedge funds, we consider two extrene cases. At one
extrenme, we add back only fixed fees and ignore incentive fees
and cash bal ances. This inplies that, during 1994-98, funds-of-
hedge funds earned 7.8% per year fromtheir hedge funds
investnment. At the other extreme, we assune a 5% cash bal ance
and a Treasury bill rate of 5% a fixed fee of 1.5% an
incentive fee of 10% on performance in excess of the Treasury
bill rate. Using these paraneters, the underlying hedge fund
i nvestnents of funds-of-hedge funds had to return 8.1%to result
in anet return of 6.3% This is consistent with our earlier
estimate for the market portfolio for the same period of 8.9%
based on the individual hedge funds in the TASS dat abase.

Tabl e 4 contains year-by-year estimates. The returns of
t he adj usted observable portfolio of individual hedge funds are
in the second colum. The returns of the observable portfolio
of funds-of-hedge funds (net of fees and expenses) are in the
third colum. The inplied returns of the hedge fund portfolios
in funds-of-hedge funds are in the fourth colum. The fifth
colum is an estimate of the portfolio managenent cost. |Its

range is 1.5-3% per year.
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What we have achieved here is to establish a readily
observabl e, "al nost bias free" nmeasure of the "after costs”
returns of the hedge fund market's performance — the funds- of -
hedge fund i ndex performance provided by database vendors. 1In
terms of the portfolio nanagenent costs of a typical hedge fund
portfolio, our data suggest a figure of approximately 1.5-1.8%
per annum Undoubtedly, nore accurate estimtes of the
portfolio managenent costs can be obtained with nore research
effort. The advantage of working fromthe demand si de of hedge
funds allows us to narrow the problem down to well-defined,
readi | y observabl e paraneters and avoids having to deal with

spurious biases that arose from database collection procedures.

V.D. W Exclude Public Commodity Pools Due to Their H gh Fees
Next we turn to the issue of funds-of-funds that invest in
comodity funds known as 'commodity pools' in the CTA industry.
Elton, Guber, and Rentzler (1990) found publicly offered
commodity pools returned only an average of 4.4% per year during
1980-1988. Irw n, Krukenyer, and Zul auf (1993) found the
average return of 9.4% per year during 1986-1990. They
attributed the | arge discrepancy between the returns of publicly

of fered commodity pools and individual comodity funds to the
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hi gh cost and fees of commodity pools. For publicly offered
commodity pools, Table VI in Irwn, Krukenyer, and Zul auf (1993)
showed that conm ssions were 9.3% of equity, fixed fees 5.0% of
equity, and incentive fees were 20.0% of gross trading profits.
These fees are consistent with the findings in Edwards and Ma
(1988), and are substantially higher than those charged by
funds- of - hedge funds. Goss of all costs, Table VII in Irwn,
Krukenyer, and Zul auf (1993) found the returns to commodity
pools to be 21.2% *° Wth these high costs, it is perhaps not
surprising that commodity pools have not gai ned popularity over
the years. Since sone funds-of-hedge funds do include CTAs in
their portfolios as part of their diversification, we prefer to
excl ude commodity pools in our estimtes of the hedge fund

i ndustry's performance.

VI. Miulti-Period Sanpling Bias

The | ast bias we consider has nothing to do with how hedge
fund and commodity fund data are coll ected by database vendors.
Instead, it deals with the sanpling requirenent that a fund nust
have sufficient history before it is included in a study. The
bias fromthis procedure is called "multi-period sanpling

0

bias.'?° For exanple, Fung and Hsieh (1997a) required 36 nonths
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of return history before a fund was included in their study, to
ensure sufficient degrees of freedomin their regressions. AM
required funds to have 24 nonths of return history for inclusion
in their study.

The requi renent of sufficient history nmay or may not be
probl emati c, depending on the context in which the information
is used. For exanple, if an investor would not invest in funds
that had |l ess than 36 nonths of return history, then a study
i nposing those restrictions would not create incorrect inference
(assum ng no other biases were present).

Nonet hel ess, it is of interest to know whether it nmakes a
difference in average returns by requiring funds to have a
mnimumreturn history. To answer this, we create a fifth
portfolio, which is the sane as the adjusted observabl e
portfolio, with one additional restriction. Every fund in the
portfolio nmust have at |east 36 nonths of return history.

For the period 1989-1997, the fifth portfolio' s average
return for conmodity funds was 12. 0% per year, 0.1% hi gher than
that for the adjusted observable portfolio. For the period
1994-1998, the fifth portfolio's return for hedge funds was 9.5%

per year, 0.6% higher than that for the adjusted portfolio.
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Thus, the multi-period sanpling bias, if it existed, was very

smal |

VI1. Conclusion

Hedge funds and commodity funds are interesting investnent
vehicles for investors and academ cs. Their return profiles are
quite different fromthose of nmutual funds and standard asset
indices. This represents diversification opportunities for
investors. They also provide a new data source for testing
asset pricing theories and the efficiency of markets.

The structure of the hedge fund and commodity fund industry
is such that conplete and accurate information on the universe
of funds and their histories are al nost unobtai nabl e.
Under st andabl y, dat abase vendors have their own idiosyncratic
ways of "coping" with inconplete information. Consequently,
attenpts to estinmate i ndustry-w de performance statistics have
to deal with a litany of biases. Sonme of these are natural to
the birth, growh, and death process of hedge funds while others
are spuriously generated through the application of statistical
techni ques to circunvent data deficiencies. 1In this paper we

anal yzed t hese probl ens.
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In addition, we propose a sinple alternative of using
funds-of - hedge funds to estimate the performance of the hedge
fund market. This is founded on the idea that, if we want to
measur e performance experience of a set of assets, the natural
starting point is to observe the experience of investors in
t hose assets. Funds-of-hedge funds invest in hedge funds.

Their track records are alnost free of the many biases contai ned
i n databases of individual funds. A sufficiently broad array of
funds- of - hedge funds in aggregate should be a good proxy for the
mar ket's demand for hedge fund strategies. The average return
of funds-of-hedge funds could therefore serve as a good proxy of
the market portfolio of all hedge funds. Fortuitously, several
dat abase vendors report indices of funds-of-hedge funds.

Al t hough the funds-of-hedge funds alterative is sinple and
readily available, there are two caveats to consider. The
returns of funds-of-hedge funds is a neasure of the return on
hedge funds net of all costs, including those incurred in
managi ng a portfolio of hedge funds. Alternatively, we can
renmove the effects of the cash holdings in funds-of-hedge funds
as well as the fees and expenses charged by funds-of-hedge funds
to obtain the net return on hedge funds, before incurring the

portfolio managenent cost. By naki ng reasonabl e assunptions, we
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found that estimtes of the industry's performance statistics
after adjusting for various neasurenent biases are consi stent
with the performance statistics of funds-of-hedge funds. The
convergence of performance estinmates based on data fromthe
supply side of hedge funds, the individual funds perfornance
records, and the denmand si de of hedge funds, the funds-of-hedge
funds performance records, adds credence to existing enpirical
concl usi ons on the aggregate performance of the hedge fund
industry. Further research and careful docunmentation of the
structural paraneters of funds-of-hedge funds such as fees,
expenses, and cash balances is likely to provide nore accurate
estimates of the hedge fund industry's performance
characteristics.

Beyond neasuring the performance of the entire hedge fund
i ndustry, our nethod can be adapted to individual hedge fund
styles. This will help to refine answers to the performance
measurenent and the portfolio managenent questions adjusting to

the many, and varied, individual trading styles of hedge funds.
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Table 1
Summary of Estimates of Hedge Fund Performance

Article
(Dat a
Sour ce) Peri od Portfolio

Panel A: Individual Hedge Funds

BG 1989- 95 Sur vi vi ng

(O fshore Cbserved

Hedge Fund)

BGP 1993- 96 Adj. Qbserved

( TASS)

Lat est 1994- 98 Sur vi vi ng

( TASS) Cbserved
Adj. Qbserved
Li qui dat ed
Mer ged

Aver age

Annual

Ret urn

16.
13.

12.

13.
10.
8.
- 0.
7.

Return St oppage 8.

Panel B: Funds- of - Hedge Funds

Lat est 1994- 1998 Survi vi ng
( TASS) bserved
Adj. Qbserved

-39-

3%
3%

2%

2%
2%
9%
4%
2%
0%

. 6%
. 3%
. 6%

Sur vi vor -
ship
Bi as

Yes

Yes

&8

Yes

&6

| nst ant
Hi story
Bi as

&6

Yes
Yes

Yes
Yes
Yes

Yes
Yes



Table 2
Di stribution of Hedge Fund I ncubation Peri od
(Nunber of Days fromlnception to Entry into TASS Dat abase)

| ndi vi dual Fund- of -
Hedge Hedge
Per cent Fund Funds
M n 0 0
1% 0 28
5% 40 51
10% 61 71
25% 128 178
50% 343 484
75% 829 1,111
90% 1,913 2,018
95% 2, 660 2,418
99% 4,734 4,944
Max 9, 983 9, 693
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Tabl e 3
Di stribution of Fixed Fees and I ncentive Fees
I n Funds- of - Hedge Funds

Panel A: Distribution of Fixed Fees

Fi xed Nunmber of Funds- of - Hedge

Funds

Fee Tot al Li ve Defunct

Ni | 7 4 3
0-1% 77 69 8
1-2 186 154 32
2-3 37 23 14
3-4 12 10 2
4-5 0 0 0
5-6 3 2 1

Panel B: Distribution of Incentive Fees

Fi xed Nunmber of Funds- of - Hedge

Funds
Fee Tot al Li ve Defunct
Ni | 111 99 12
0- 5% 19 17 2
5-10 72 62 10
10- 15 24 19 5
15- 20 72 51 21
20- 25 24 14 10
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Table 4
Annual Returns of Hedge Funds

| ndi vi dual Funds- of | mpl i ed | mpl i ed
Year Hedge Hedge Hedge Fund Portfolio

Funds@ Fundsb Ret ur nsC Cost d
1994 0. 5% -2. 7% -1.5% 1.3%
1995 15. 4% 10. 6% 12. 8% 2.2%
1996 15. 8% 12. 9% 15. 8% 2.9%
1997 15. 1% 10. 3% 12. 7% 2. 4%
1998 4. 4% 0. 0% 1.3% 1.3%

Not e:

a4 The adjusted observable portfolio return of the individual
hedge funds in the TASS hedge fund dat abase.

b The observabl e portfolio return of the funds-of-hedge funds in
t he TASS hedge fund dat abase.

C Estimated using on the follow ng assunptions: 5% cash bal ance,
1.5%fixed fee, 10%incentive fee, hurdle rate set to be the 1-
year Treasury bill rate.

d The difference between the i nplied hedge fund returns in the
fourth colum and the funds-of-hedge funds returns in the third
col um.
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Foot not es:

1. There are sonme exceptions. Fung and Hsieh (1997a) found that
the "val ue" style had strong positive exposure to equities, while
BA showed that "short sellers"” had strong negative exposure to
equi ties.

2. Fromthis point on, the term'hedge fund" when used
collectively includes commodity funds.

3. See Fung and Hsieh (1997a), Eichengreen et al (1998),
Schneewei ss and Spurgin (1998), Brown, Coetzmann and | bbotson
(1999), and Ackernman, McNally and Ravenscraft (1999).

4. W can al so apply these three concepts of performance to a
subset of hedge funds.

5. The problens fromusing only surviving funds are well known
in the hedge fund industry. The surviving portfolio is wdely
recogni zed to have an upward bias in performance because "bad
funds" (i.e. poorly perform ng funds that have ceased operation)
are excluded. What is less well known is the existence of an

of fsetting bias fromthe exclusion of "good funds" that ceased
reporting their returns. Note that the standard conception of
survivorship bias, as applied to nutual funds, refers only to

t he bias caused by deleting "bad funds" that have ceased
operating due to poor performance. The issue of deleting "good
funds" that have ceased voluntary reporting never arises,
because all mutual funds are required to publicly disclose their
returns. For our purpose, we choose to include the deletion of
"good funds" as a survivorship bias, because this is a natura
consequence of the way the hedge fund industry is organized.
Sone aut hors, such as Ackerman, MNally, and Ravenscraft (1999),
refer to the deletion of "good funds" as "selection"” bias. W
reserve "selection" bias for a different phenonenon, nanely,
that funds may choose not to be included in a vendor's database
at all.

6. We distinguish between individual commodity funds and
commodity pools. See Irwn et al (1993) for a detailed
descri ption.

7. A fund drops out of the database for one of many reasons. The
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manager may stop reporting performance information to the

dat abase vendor. The fund may have nerged w th anot her fund.
The dat abase vendor may renove the fund fromthe database if the
manager provided return information deened unreliable. Lastly,
the fund may have gone bankrupt.

8. This restriction has been increased to 500 investors recently,
but it did not apply to the sanple studied this paper.

9. Note that Fung and Hsieh (1997a) did not distinguish between
onshore versus offshore hedge funds. Both are included. |If a
manager operated identical onshore and offshore funds, we used
only the one with the I onger history in our sanple.

10. Up to the time of the witing of this paper, correspondence
with the authors of the AMR study did not conpletely resolve sone
of these issues. The precise details are not directly rel evant
to this paper. Suffice to say that the AMR study noted

di fferences in the performance characteristics of offshore versus
onshore hedge funds. There is a tax bias in favor of hedge fund
managers using offshore vehicles to attract investors. Until the
US tax code changes, this trend in the hedge fund industry is
likely to persist. It is unclear whether the concl usions reached
in AVR sufficiently heeded this difference. Note that, in |ine
with industry trend, the earlier studies by B@, BG, and to an
extent Fung and Hsieh (1997a) are predom nantly based on offshore
hedge funds. The results in Liang (1999) confirmthat there is a
difference in the attrition rates and survivorship biases between
t he HFR dat abase (which has nore onshore funds) and the TASS

dat abase (which has nore offshore funds).

11. As noted earlier, we use the term"sel ection bias”
differently than the way AMR used it. By selection bias, we nean
t hat hedge funds refuse to participate in a vendor's database.
AMR used the termto nean funds that dropped out of a database
when t he nanager stopped reporting information to a vendor.

12. Note that selection bias does not exist in nutual fund
dat abases, because nutual funds nust publicly disclose their
per f or mance.

13. Note that LTCM was one of the 940 funds in the Fung and Hsi eh
(1997a) universe. But it did not have the requisite 36 nonths of
returns at the end of 1995 to be included in the final sanple of
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409 funds used in the study.

14. One of the values of a fund-of-hedge funds is to overcone
the investnent size constraint that limts individual investors
ability to diversify.

15. Perhaps an analogy is useful. |If we are unable to observe
the returns of the S& 500 index, we could use the aggregate
return of all domestic US nmutual funds as a proxy. W would be
justified to exclude nmutual funds that went out of business.
Presumabl y, funds that went out of business had di sappointing
performance. Either they underperfornmed the market or barely
mat ched the index whilst prom sing above index returns to their
investors. Either way, their exclusion have no material inpact
to that approxinmation.

16. W are indebted to Howard Whl and an anonynous referee for
t hese points.

17. Most hedge funds require a notification period frominvestors
to add and redeemcapital. Redenption dates and frequency al so
vary fromfund to fund. This nmakes it alnost inpossible to
operate a hedge fund portfolio w thout any cash bal ance.

18. Oten the Treasury bill rate is used as a proxy for the risk
free return to capital.

19. Private communication with the authors of Edwards and Liew

(1999) also show that public commodity pools continue to charge
high fees in the 1990s.

20. Qur use of the term'multi-period bias' is different from
t hat of AVR
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