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Abstract

The first chapter in my thesis investigates the association between selected hedge fund
characteristics and persistence in performance over time. Analyzing TASS data from 1996-2006,
I observe a positive correlation between persistence in good performance and fund size, as well as
age. Furthermore, I find that more illiquid investment strategies exhibit significantly stronger
persistence in good performance, both in the short and long run, even after controlling for
illiquidity risk. These results indicate that higher fund size, age, and exposure to illiquidity are
reflective of superior managerial skill. Finally, I note that funds with higher incentive fees display
greater persistence in both good and bad (post-fee) performance in the long run. These findings
are consistent with a scenario in which incentive fees are raised by both skilled and unskilled,
(but lucky), fund managers in response to good past performance. Therefore, my analysis
suggests that incentive fees for hedge funds may be endogenously determined.

The second chapter tests a simple explanation for momentum profits: systematic
outperformance arises because certain stocks have persistently strong fundamentals which are not
fully valued by the market. We find that “winner” portfolios have higher book-to-market ratios
than “loser” portfolios, and the economic and statistical significance of momentum profits is
markedly reduced when calculated above value benchmarks. A large component of the returns to
relative strength portfolios may thus stem from such portfolios overweighting high value stocks,
suggesting a close relation between the value and momentum anomalies.

The final chapter develops a measure of international financial contagion using a semi-
structural approach. In particular, we work with a multi-country dynamic equilibrium setting,
placing a constraint on portfolio volatility. The tightening of this constraint is a channel through
which shocks are propagated globally in our model. We then derive a measure of the tightness of
the constraint, or ‘contagion’, using cross-equation restrictions. We finally evaluate our measure
of international contagion with regards to its predictability on global asset price co-movement, as
well as on news about the recent sub-prime crisis. We find evidence that our contagion estimator
is a strong measure of the sub-prime crisis in this regard.
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Hedge Fund Characteristics and Performance
Persistence

Pavitra Kumar'

May 23" 2008

Abstract

This paper investigates the association between selected hedge fund characteristics and
persistence in performance over time, both in the short and long run. Analyzing data from
the TASS database over the period 1996-2006, I obtain evidence of a positive correlation
between persistence in good performance and fund size, as well as age. Furthermore, 1
find that relatively more illiquid investment strategies exhibit significantly stronger
persistence in good performance, both in the short and long run, even after controlling for
illiquidity risk and short-term positive serial correlation. These results provide support for
the argument that higher fund size, age, and exposure to illiquidity are reflective of
superior managerial skill. Finally, I observe that funds with higher incentive fees display
greater persistence in both good and bad (post-fee) performance in the long run. These
findings are revealed to be consistent with a scenario in which incentive fees are raised
by both skilled and unskilled, (but lucky), fund managers in response to good past
performance. Therefore, my analysis sheds light on a potential mechanism through which
incentive fees for hedge funds are endogenously determined. My investigation also
highlights the differences between trends in performance persistence displayed by the
mutual fund and hedge fund industries.

! Pavitra Kumar is from the Sloan School of Management, MIT, 50 Memorial Drive, E52-458, Cambridge,
MA 02142-1347, pavitra. kumar@gmail.com. I would like to thank Manuel Adelino, Jack Bao, Alex
Edmans, Dirk Jenter, Jiro Kondo, Andrew Lo, Jun Qian, Roberto Rigobon, Oleg Rytchkov and participants
of the MIT Finance Lunch for helpful comments and discussion. All errors are my own.



1. Introduction

Over the past decade, there have been numerous studies of hedge fund performance that
attempt to investigate persistence in excess returns. The issue of performance persistence
is particularly significant in the hedge fund industry, given that investors are increasingly
willing to pay extremely high fees to bet on persistent ‘alpha’, or outperformance of the
market benchmark. Investors in hedge funds also often face substantial lockup periods,
and as a result, it is crucial for them to be able to assess the future stability of funds’
performance in advance. This task, however, is very difficult, given the lack of
transparency in the hedge fund industry. Indeed, investors can usually only observe past
fund performance, and past good performance by itself is rarely a reliable indicator of
future persistence in excess returns. Therefore, the main contribution of this paper is to
analyze which hedge fund characteristics, as well as investment strategies, contribute to
the strongest persistence in performance over time, both in a short run (two-period) and
long run (multi-period) setting. As well as looking at the effect of different investment
styles, the hedge fund features I choose to examine are size, (measured by a fund’s initial
net asset value at the start of the sample period), age, (measured by the number of
monthly performance observations reported by a hedge fund since the earliest
performance observation within its fund family?), management fee and incentive fee
structure.

My analysis has several useful implications for developing lucrative investment
strategies in the hedge fund industry. In particular, a knowledge of which fund-specific
factors are associated with long run persistence in good performance would be especially
beneficial for investors in open-ended hedge funds, (or funds that remain open to new
investors for a significant period of time after being set up). Another key motivation
behind my study is to highlight the differences in performance persistence trends
displayed in the mutual fund and hedge fund industries. For example, there is a far
greater degree of persistence documented amongst hedge funds relative to mutual funds,

(see Section 2 for a literature review). My major contribution is then to explain this

? As mentioned in Aragon (2006), many funds in the TASS database belong to the same management
company, so it is important that a spinoff fund of a well-established management company is not classified
as young.



finding by highlighting differences in characteristics between the mutual fund and hedge
fund industries, (such as hedge funds employing more illiquid investment strategies and
charging much higher incentive fees’), and showing how these particular characteristics
affect persistence in both good and bad performance amongst hedge funds.

The main line of reasoning behind all my hypotheses is that superior (lower)
hedge fund manager skill should be associated with better (worse) performance in any
given period. Thus, since skill is itself an intrinsic quality that is likely to be persistent
over time, I propose that superior (lower) managerial ability should be associated with a
higher degree of persistence in good (bad) performance as well. I then hypothesize that
my selected hedge fund characteristics reflect skill in various ways. Firstly, taking the
characteristics size and age, it seems reasonable to expect that, on the one hand, managers
of larger and older funds are more highly skilled since they are clearly capable of
attracting higher capital inflows and keeping their funds alive for a longer period of time.
This argument would generate the prediction of a positive monotonic relationship
between size, as well as age, and persistence in good performance. On the other hand,
decreasing returns to scale is a widely reported trend in the mutual fund and, to a lesser
extent, the hedge fund industry as well. In the hedge fund industry in particular, the threat
of scale diseconomies often forces funds to cap their size at a certain optimal level and set
up smaller spinoff funds instead. This would at least partially eliminate the effects of
decreasing retumns to scale on their performance. Given the significantly higher skill
required to ensure survival in the hedge fund industry, however, and also given far
weaker evidence of scale diseconomies compared to the mutual fund industry, I propose
that higher hedge fund size is primarily reflective of superior skill, rather than decreasing
returns to scale. This would imply that even after controlling for size-capping, or
allowing for scale diseconomies, one should still observe a positive (negative)
relationship between size, (as well as age), and persistence in good (bad) performance.

These trends are indeed confirmed by my results in both the two-period and multi-period

* Hedge funds usually charge much higher performance-based fees, (generally a combination of
‘management fees’ on the assets, on average 1-2%, and ‘incentive fees’ charged as a percentage of net
profits, on average around 20%), than mutual funds, which mostly do not charge performance-based
incentive fees at all. Hedge funds also use investment techniques that are forbidden for mutual funds,
including “short selling” stock, using high levels of leverage, and investing in highly illiquid or esoteric
securities which do not have to be marked-to-market daily, (a strict requirement for mutual fund portfolios).



settings. This provides a contrast to strong findings of decreasing returns to scale in the
mutual fund industry, (see Section 3 for further details).

Regarding the effect of performance fees on persistence, I develop a scenario,
realistic to the hedge fund industry, in which investors cannot distinguish between funds
which have performed well in the past, and are either genuinely skilled in generating
persistently high alpha, or have unskilled managers and have simply produced good
performance due to luck. If one then assumes that investors are rational, and thus both
classes of funds attract an inflow of new funds in response to similarly good past
performance, they should also both have an incentive to raise performance fees to extract
the highest possible investor surplus. Therefore, on a post-fee basis, one would expect to
see funds with higher incentive fees generating stronger persistence in both good and bad
performance over several periods, reflecting the skilled and unskilled hedge fund
managers respectively. Strikingly, I do observe this relationship when analyzing multi-
period persistence. This suggests that the level of incentive fees in the hedge fund
industry could be endogenously determined in response to past performance. This
prediction would not hold in the mutual fund industry, however, given that high incentive
fees are exclusive to hedge funds.

Finally, I examine the effect of different investment strategies on performance
persistence. Here, 1 refer to the evidence in Getmansky, Lo and Makarov (2004) that
greater exposure to illiquidity produces more significant short-term positive serial
correlation in monthly hedge fund returns. One would expect this trend to translate into
greater overall persistence for more illiquid strategies in the short run setting. However,
one might also expect that higher fundamental skill is required when implementing
trading strategies in more illiquid and complex securities. As a result, I propose that, even
after netting out the effect of higher illiquidity risk premia* for some investment
strategies, more illiquid funds should still generate significantly higher persistence in
good performance, and this relationship should be discernable in the long run or multi-
period setting as well. This is in fact what I find in the data. This prediction would again

* See Pastor and Stambaugh (2003) and Aragon (2006) for evidence of pricing of illiquidity risk in the
hedge fund industry.



not hold in the mutual fund industry, given that high illiquidity is far more prevalent in
the hedge fund industry.

In summary then, my findings in this study are consistent with the concepts I
develop to explain certain features of the hedge fund industry. Moreover, I observe that
several significant trends in performance persistence hold in the multi-period setting as
well as in the two-period framework. This is a very powerful result, given that persistence
found in a multi-period setting is far less likely to be generated by chance.

I perform my analysis in this paper using monthly (post-fee) returns of hedge
funds in the TASS Database from January 1996 to March 2006. I start by replicating the
standard methodology of Agarwal and Naik (2000b). Based on the Agarwal-Naik model
where the fundamental risk faced by hedge funds is determined by their investment
style’, I construct two monthly measures of abnormal performance. I then test for overall
persistence of risk-adjusted returns in a two-period framework using both non-parametric
(contingency table based) and parametric (regression based) methods. In the multi-period
setting, T use a ‘two-sample Kolmogorov-Smimov’ (K-S) test to detect significant
differences between the observed distribution of retumns for individual hedge funds and
the theoretical distribution under the assumption of no persistence. My specific
contribution to the existing literature follows from sorting hedge funds into quintiles
based on size and age. I also rank funds into three groups based on the level of their
incentive and management fees’. I then examine two-period and multi-period persistence
in abnormal returns of funds across the quintiles/groups for each characteristic, and
across the eleven investment strategies classified by the TASS database. In addition, I
develop a measure to analyze separately the impact of these characteristics and strategies
on persistence in good performance and persistence in bad performance.

The rest of the paper is organized as follows. Section 2 contains a literature
review on performance persistence in the hedge fund industry. In Section 3, I provide a -

more detailed description of my main hypotheses. Section 4 provides a description of my

3 The TASS database classifies funds into 11 different investment styles or ‘primary categories’. These are
reported in Appendix A as: ‘Convertible Arbitrage’, ‘Long/Short Equity Hedge’, ‘Event Driven’, ‘Fund of
Funds’, ‘Multi-Strategy’, ‘Global Macro’, ‘Emerging Markets’, ‘Managed Futures’, ‘Fixed Income
Arbitrage’, “Equity Market Neutral’, and ‘Dedicated Short Bias’.

8 1 classify funds into three categories instead of quintiles here in order to separate them into ‘low’,
‘moderate’ and ‘high’ fee categories.



sample. In Section 5, I examine the effect of the various characteristics of hedge funds on
persistence in performance in the two-period setting. Section 6 extends the analysis to the

multi-period framework. Section 7 concludes.

2. Literature Review

I firstly examine the literature on performance persistence in the mutual fund industry. In
particular, Hendricks, Patel and Zeckhauser (1993), Elton, Gruber, Das and Hlava (1993)
and Goetzmann and Ibbotson (1994) all find evidence of persistence in mutual fund
excess returns. Brown and Goetzmann (1995) also obtain evidence of persistence that is
mainly driven by repeat losers rather than repeat winners. Carhart (1997), however, uses
a ‘four factor’ model, (the standard three factor Fama-French model with the addition of
a performance attribution factor for momentum strategies), in order to examine mutual
fund performance persistence between 1962 and 1993. He reports that mutual funds do
not earn significantly positive risk-adjusted returns relative to his augmented model, thus
providing evidence that common factors in stock returns almost completely explain away
persistence. Nevertheless, as discussed by Berk and Xu (2004), even the Carhart model
cannot justify the persistent underperformance of the worst performing mutual funds over
the last ten years or so. Therefore, there does appear to be consistent evidence from the
literature that suggests that any persistence in the mutual fund industry is primarily driven
by consecutive losers. Apart from this finding though, there is no evidence of any other
clear trends in persistence over the last few decades.

By contrast, findings of performance persistence in the hedge fund industry are
far more widespread, although some of the standard methods used to test for persistence
have produced conflicting results in the literature. The most common approach to
examining persistence is to use non-parametric and parametric (or regression based) tests
in a two-period setting, and a Kolmogorov-Smimov (K-S) test in a multi-period
framework. Brown, Goetzmann and Ibbotson (1999), for example, use an offshore hedge
fund database and find that year-by-year cross-sectional regressions of hedge fund
‘alphas’, or excess returns, on past excess returns do not indicate performance persistence
for the sample period 1989 to 1995. On the other hand, Agarwal and Naik (2000a) select



their sample from the broader HFR database. Using a multi-factor 8-index model to
generate estimates of excess hedge fund returns between 1994 and 1998, they do obtain
significant evidence of persistence in hedge fund performance at quarterly and half-
yearly horizons.

Agarwal and Naik (2000b) extend their performance persistence tests from a two-
period framework to a multi-period setting, now using a one-factor benchmark model and
a sample period of 1982 to 1998. They observe that the degree of persistence decreases as
the return horizon they use increases, and that persistence is mainly driven by consecutive
losers rather than by winners. Furthermore, they note that the extent of persistence over
several periods is not related to the investment strategy of a particular fund. Finally, the
level of persistence found in the multi-period setting under a Kolmogorov-Smimov test is
significantly lower relative to the two-period framework, and there is a complete absence
of persistence using a one-year return horizon, (at both the 5% and 10% significance
levels).

Koh, Koh and Teo (2003) lend further support to these findings with their
investigation of persistence in excess retumns of Asian hedge funds, (both pre- and post-
fee’), which they also find to diminish as the return horizon exceeds six months. Similar
results are obtained by Capocci, Corgay and Hubner (2003), who find no persistence in
annual risk-adjusted mean returns from the MAR database for the best and worst
performing funds. In particular, in the hedge fund literature, only Caglayan and Edwards
(2001), Baquero, ter Horst and Verbeek (2002) and Kouwenberg (2003) actually find any
evidence of significant persistence at a yearly horizon.

Caglayan and Edwards (2001) conduct quite a different study of persistence in
hedge fund performance over the period 1990 to 1998. They use a six-factor model to
obtain estimates of Jensen alphas for individual hedge funds in the MAR database. They
apply their analysis to hedge funds following eight different investment styles, and in
contrast to Agarwal and Naik (2000b), report that the magnitude and persistence of

7 This follows the suggestion by Brown, Goetzmann and Ibbotson (1 999) that persistence is displayed in
pre-fee returns, and managers can be fully compensated for this through performance fees. However, given
that fees are not paid during the year and are instead imputed, this adjustment may generate a spurious
persistence in returns measured at horizons less than a year. Therefore, in order to test this, Koh, Koh and
Teo (2003) and Agarwal and Naik (2000b) perform their persistence tests on both pre-fee and post-fee
returns.
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excess returns differ significantly across these strategies. They also find evidence of
persistence amongst both repeat winners and losers over one-year and two-year horizons;
this contradicts several of the findings in the mutual fund and hedge fund literature
summarized so far,

Overall, one notes from a study of the literature that the most widely used non-
parametric test for persistence over the last eight years is the cross-product ratio (CPR)
test. (The test is based on a two-way winner and loser contingency table analysis). This
approach is also used by Agarwal and Naik (2000a and 2000b), Caglayan and Edwards
(2001), Kat and Menexe (2002), Koh, Koh and Teo (2003) and DeSouza and Gokcan
(2004). Furthermore, looking at the various performance measures used in the hedge fund
literature, one observes that the most common method of measuring excess returns is to
use a one-factor benchmark model, (where fundamental risk is determined by the
investment strategy of a hedge fund®), or to estimate relative risk-adjusted returns using a
multi-factor model®. In my paper, 1 adopt the former approach of measuring abnormal
returns for all hedge funds.

3. Hypotheses

As described in Section 1, my hypotheses are mainly derived from the reasoning that my
selected hedge fund characteristics reflect managerial skill in various ways. One would
expect superior (lower) hedge fund manager skill to be associated with better (worse)
performance in any given period. Thus, since skill is itself intrinsic and likely to be
persistent over time, I propose that superior (lower) ability should be associated with a
higher degree of persistence in good (bad) performance as well.

There have been several past studies of the relationship between these hedge fund
charactenistics and performance. For example, De Souza and Gokcan (2003) perform

® This method is used by Agarwal and Naik (2000b), Brown, Goetzmann and Ibbotson (1999), and Park
and Staum (1998).

® Baquero, ter Horst and Verbeek (2002) and Kat and Menexe (2002) estimate relative risk-adjusted returns
for the hedge funds in their samples, (both of which are obtained from the TASS database). Caglayan and
Edwards (2001), Capocci, Corhay and Hubner (2003), Kouwenberg (2003) and Boyson (2003b) follow the
same procedure, using a multi-factor model.
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regressions on the TASS database in order to examine which characteristics of hedge
funds affect performance, (but not persistence in performance over time). They find that
assets under management, a proxy for the size of a hedge fund, is positively related with
performance. They also find that older funds outperform younger funds on average,
suggesting a positive relationship between age of a fund and ability of managers to ensure
survival. One can infer from these results that managers of larger and older funds are
more likely to be highly skilled and capable of keeping their funds alive for a longer
period of time. Thus, the natural implication is that one should observe a positive
(negative) relationship between age, as well as size, and persistence in good (bad)
performance.

On the other hand, decreasing returns to scale is also a trend that exists in the
mutual fund and, to a lesser extent, the hedge fund industry as well. Chen et al (2002), for
example, find that size significantly erodes performance in the mutual fund industry, and
Agarwal, Daniel and Naik (2006) find that larger hedge funds with greater inflows are
associated with poorer future performance, as well as a lower persistence in good
performance. This latter result in particular is consistent with the argument that larger
hedge funds with large money flows may find it difficult to generate high retums, since
they may be unable to deploy their entire capital into certain trading strategies that are
restricted by the size of the market. Therefore, these factors suggest that, at least beyond a
certain threshold, one should observe a negative relationship between hedge fund size
and persistence in good performance.

Thus, I have outlined two factors, the “skill’ effect and decreasing returns to scale,
which generate opposite predictions about the expected relationship between size and
performance persistence. In my investigation, I use two measures of fund size to address
this issue. The first measure, for a given fund, is its initial net asset value at the start of
the sample period. The second measure is the maximum initial net asset value across all
funds in the same management company or fund family. I use this latter measure to adjust
for the practice of ‘size-capping’, which would at least partially erase the effects of
decreasing returns to scale on hedge fund performance. (In particular, in order to control
for size-capping it is important not to classify spinoff funds in any given fund family as
being smaller than the parent fund. My alternative measure of size specifically adjusts for

12



this). Given the significantly higher skill required to ensure survival in the hedge fund
industry, however, and also given far weaker evidence of scale diseconomies compared
to the mutual fund industry’®, I propose that higher hedge fund size primarily reflects
superior managerial skill, rather than decreasing returns to scale. One would therefore
expect to see a positive association between size, (as well as age), and persistence in good
performance, even after allowing for diseconomies to scale, or controlling for size-
capping. In other words, this relationship between size and persistence should hold using
both measures of size outlined above. This would provide a contrast to strong findings of
decreasing returns to scale in the mutual fund industry.

I base my hypothesis about the relationship between incentive fees and
performance persistence on a scenario in which managers raise fees in response to good
past performance. Firstly, I note that De Souza and Gokcan (2003) find a positive
correlation between incentive fees and performance in their hedge fund study. The
standard justification for this result is that funds generally attract a higher inflow of funds
after good performance'’, (as a reward for greater skill), and more skilled managers may
consequently charge higher incentive fees to capture a greater surplus from investors. It is
worth recognizing, however, that luck, as well as managerial skill, also potentially plays a
significant role in determining performance of hedge funds over time. Therefore, it is
natural to expect that investors, who are only able to observe past performance of hedge
funds, cannot actually distinguish between funds which have performed well in the past
and have genuinely skilled managers, and funds which have unskilled managers and have
produced similarly good performance due to luck. Furthermore, if one assumes that
investors supply capital competitively to funds, (and are fully rational, so that high fund
performance is interpreted as a signal of high managerial ability), then this creates a

1% There is mixed evidence of decreasing returns to scale in the hedge fund industry. While Agarwal, Daniel
and Naik (2006) find evidence of decreasing returns to scale in their study of flows and performance,
several other studies, including De Souza and Gokcan (2003), Amenc, Curtis and Martellini (2003) and
Getmansky (2004), observe that larger hedge funds significantly outperform smaller funds in terms of
excess returns. Findings of decreasing returns to scale in the mutual fund industry, on the other hand, are
far less ambiguous. See for example Chen et al (2002) who find that size significantly erodes performance
in the mutual fund industry, and Berk and Green (2004) who use decreasing retumns to scale as a key
assumption in their model of rational mutual fund flows.

1 See Agarwal, Daniel and Naik (2006) for an investigation of the relationship between fund flows and
past performance. In particular, they find that funds with good recent performance do indeed experience
higher money-inflows.

13



scenario in which capital flows are responsive to past performance as well. This is
because, in equilibrium, capital will simply flow to investments in which it is expected to
be most productive; thus, the better the performance of a fund in a given period, the
higher the expected inflow of funds for the next period, and vice versa'?>. Coupled with
the assumptions described above, one would then expect both skilled, and unskilled but
lucky funds to receive the same high inflow of funds from investors.

Following on from this discussion, it is intuitive to argue that the greater the
inflow of new capital to a fund, the greater should be the incentives of managers to raise
performance fees in order to extract the maximum surplus, (or alpha), from investors.
Thus, the implication in this scenario is that both skilled, and unskilled but lucky funds
should raise their incentive fees to the same high level, after realizing similarly good past
performance. While the funds with skilled managers would be significantly more likely
to continue to perform well over several periods, however, even on a post-fee basis, one
would eventually expect the funds with lucky but fundamentally unskilled managers to
report persistently below-average performance in the long run, after deducting their high
fees. Therefore, the major prediction generated by this model is that higher incentive fees
should be associated with a higher degree of persistence in both good and bad (post-fee)
performance, and this relationship should be most discenable in a multi-period
framework ",

Turning finally to the relationship between investment strategies and performance
persistence, there appear to be mixed results in the hedge fund literature. For example,

De Souza and Gokcan (2004) use both non-parametric and regression based approaches

12 See Berk and Green (2004) for a rational framework in which this relationship holds.

13 There is further evidence in the data to support this hypothesis. In particular, I obtain all hedge fund data
from the TASS database, which classifies funds into ‘Live’ and ‘Dead’ databases. The most common
reason for death of a fund is prolonged poor performance, which is in turn most likely associated with poor
managerial skill. Therefore, if my hypothesis is true, higher incentive fees can signal both higher skill, and
poor skill in conjunction with luck. Consequently, one would expect higher incentive fees for any given
fund to increase the probability of dying. I test this proposition by running a logistic regression, where the
dependent variable takes the value 1 if a fund is in the Dead database, and O if it is still living. The
regressor is the level of incentive fees across all funds in the sample. When performing this regression, I
obtain a significantly positive coefficient on incentive fees at the 5% level. In particular, a one standard
deviation increase in incentive fees, (calculated across all funds in the sample), generates a 0.2% increase in
the probability of dying on average. The coefficient on incentive fees remains positive, although not
statistically significant, when controlling for size, age, management fees and volatility of returns over the
sample period, and also when including investment strategy dummies. Therefore, these findings do provide
additional support for my hypothesis that higher incentive fees generate higher persistence in both good and
bad performance over time.

14



to test for persistence in the HFR database. Using non-parametric methods, they obtain
no evidence of persistence in Sharpe ratios and raw average returns at the three-year
horizon across all hedge fund investment strategies. Regression based tests, however,
display significant evidence of persistence in Sharpe ratios for ‘Convertible Arbitrage’
and ‘Equity Market Neutral’ strategies. Similarly, Kouwenberg (2003) finds evidence of
persistence in Sharpe ratios and alphas amongst ‘Event Driven’, ‘Market Neutral’ and
‘Global’ funds in the late 1990s.

One line of reasoning which could explain why certain hedge fund investment
strategies display significantly more persistence than others is related to the relative
liquidity of the securities that they trade. In particular, Getmansky, Lo and Makarov
(2004) investigate a similar topic in their paper, developing an econometric model of
return smoothing in order to suggest that illiquidity exposure generates significant
(positive) serial correlation in monthly hedge fund returns, at least in the short run, (i.e.
for a lag of up to approximately six months). They then examine the distribution of
estimated smoothing coefficients, (which act as a proxy for quantifying illiquidity
exposure), across 17 different investment strategies. The authors observe that a certain
group of investment categories, (comprising ‘Fixed-Income Directional’, ‘Convertible
Arbitrage’, ‘Event Driven’, ‘Nondirectional/Relative Value’ and ‘Pure Emerging
Markets’), display significantly more smoothed returns, and are thus much more likely to
trade illiquid securities. On the other hand, another group of strategies comprising ‘US
Equity Hedge’, ‘Global Equity Hedge’ and ‘Pure Managed Futures’, is shown to display
less retum-smoothing. These results are consistent with common intuition that these last
three strategies, especially ‘Managed Futures’, involve relatively more liquid securities
with well-established, not easily manipulated, markets.

Given that Getmansky, Lo and Makarov (2004) find that greater exposure to
illiquidity produces more significant short-term positive serial correlation in hedge fund
returns, one would also expect funds in more illiquid investment strategies to display
higher overall persistence in a short run framework. Following this particular reasoning,
the strategies in my sample that are likely to be most persistent are ‘Convertible
Arbitrage’, ‘Event Driven’, ‘Fixed Income Arbitrage’ and ‘Emerging Markets’. The
opposite result would be expected to hold true for the “Managed Futures’ category. One
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would not, however, expect higher positive serial correlation to be a driving factor in the
relationship between illiquidity exposure and long run performance persistence. This is
because it is a short-term effect that disappears for horizons greater than six months. A
more plausible version of this hypothesis in the multi-period setting, which accounts for
underlying endogeneity in the selection of certain investment strategies by hedge funds,
is that more highly skilled managers may signal their ability by choosing more complex
and illiquid strategies. This would generate a positive relationship between illiquidity
exposure and persistence in good performance in the long run, even after controlling for

illiquidity risk. This is the final hypothesis that I test in my paper.
4. Sample Description

This paper uses the TASS database, which as of March 2006 lists 6542 funds, (including
2487 ‘Graveyard’ or ‘Dead’ funds, and 4055 ‘Live’ funds), with at least one monthly net
return observation'. In my analysis, I consider monthly returns from January 1996 to
March 2006.

As described in Fung and Hsieh (2000) and Liang (2000), which also use TASS
for their analysis, there are numerous data biases that can arise when analyzing reported
hedge fund returns from this database. These include survivorship bias'’> and instant
history bias'®. Therefore, in replicating the analysis of Agarwal and Naik (2000b) on the
TASS database, I follow their strategy of modifying the sample in order to minimize
these potential biases, applying it to my analysis of monthly returns. Specifically, I
include both live and dead firms in my sample, (from 1996-2006), in order to adjust for

the survivorship bias problem. In order to mitigate the instant history bias, Fung and

' In TASS, most returns are reported net of fees on a monthly basis. Returns are defined as the change in
net asset value during the month, divided by net asset value at the beginning of the month.

15 This is reported to be an annual value of 2.24 % by Liang (2000), and 3 % by Fung and Hsieh (2000).
The bias arises from the fact that the TASS “Graveyard’ database only became active in 1994, so that funds
dropped from the ‘Live’ database before 1994 are not listed in the ‘Graveyard’ database. Therefore, prior to
1994, failed funds are excluded because they no longer exist. This would generate an upwards
‘survivorship’ bias in mean returns, (and most likely a downward bias in return volatility as well). I control
for this problem by including both live and dead funds in my analysis, for the post-1994 period 1996-2006.
1 This (upward) bias in returns is generated by the back filing of earlier returns for a fund that has been
newly introduced into the database. It is estimated by Fung and Hsieh (2000) to be as high as 1.4 % for
average annual hedge fund returns in TASS.
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Hsieh (2000) and Agarwal and Naik (2000b) follow a standard procedure of excluding
the first period’s observation of returns for all hedge funds in the sample. In my analysis,
however, I use a very short time-period of one month'”. Therefore, merely excluding the
first month of returns for all hedge funds would have a minimal impact on reducing the
back filing bias in my sample. Consequently, in order to implement a more substantial
adjustment for the instant history bias, I exclude the first year of returns for each hedge
fund, (which is a more standard practice). I also exclude all funds with a return history of
under two years, and all funds that report returns on a quarterly basis, do not report
returns net-of-fees, or do not quote US dollars as their base currency.

After restricting my sample period to January 1996-March 2006, and completing
the modifications outlined above, my final sample is composed of 4287 funds; 2611 live
funds and 1676 dead funds. Table 1 contains a descriptive analysis of my sample,
providing the numbers of live and dead funds in each of the 11 investment categories
classified by the TASS database, as well as in each of the quintiles based on size and age.
I also separate funds into ‘Low’, ‘Moderate’ and ‘High’'® management and incentive fee
groups; the number of live and dead funds in each of these groups is reported in Table 1
as well. Table 2 displays the total number of funds within each of the 11 investment
strategies for each of the five size and age quintiles, (reported in Panel A), and for each of
the three incentive and management fee groups, (shown in Panel B). Finally, Panel A of
Table 3 reports the cross-sectional mean, median and standard deviation of size and age

within each of the investment strategies.

5. Two-period Tests of Performance Persistence

In this section, I analyze performance persistence in a two-period or short run setting. As
in Agarwal and Naik (2000b), I make the assumptions that excess returns are measured

relative to a benchmark model where systematic risk is determined by a hedge fund’s

7 My motivation for using such a short return period is that given the evidence in Agarwal and Naik
(2000D) that the extent of performance persistence declines significantly with the return horizon, it appears
that the effects of different hedge fund characteristics on persistence would be highlighted most clearly by
using as short a return interval as possible.

'8 These classifications are based on standard categorizations of high, moderate and low performance fees
in the hedge fund literature. See Table 1 for further details.
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investment strategy or ‘primary category’. In particular, as previously mentioned, TASS
separates hedge funds into 11 different primary categories. One can classify these
strategies further into ‘directional’ investment strategies, which exploit broad market
movements, and ‘non-directional’ strategies, which exploit specific short-term market
inefficiencies while hedging out as much market exposure as possible. (See the Appendix
for classification and description of these investment styles). As can be inferred from the
descriptions above, directional strategies are typically highly correlated with the market,
whereas non-directional strategies are market-neutral and display low correlation with the
market.

The motivation for using this particular benchmark model comes from the fact
that different hedge fund strategies have been shown in the literature to imply
significantly varying risk-return tradeoffs. As suggested by Brown, Goetzmann and
Ibbotson (1999) and Agarwal and Naik (2000a), for example, hedge funds can be
exposed to extremely different levels of fundamental risk depending on whether they
follow a directional or non-directional strategy, and even depending on which specific
investment category they fall into. Furthermore, the widely documented non-normality™
of hedge fund returns implies that any other standard linear multi-factor model would
most likely be an inadequate measure of risk. Therefore, as in Agarwal and Naik, (2000a
and 2000b), I benchmark funds’ performance based on the investment strategy they
follow, (generating eleven benchmark measures). The major benefit of benchmarking
funds’ performance based on investment strategy is that this allows one to control for
potential differences in illiquidity risk premia across the different primary categories.
Aragon (2006) provides evidence that illiquidity risk is priced in the hedge fund industry,
so it is important to adjust for this when analyzing the relationship between illiquidity
exposure and persistence in performance.

As a first measure of performance, I define the ‘alpha’ or excess retum of a given
hedge fund as its monthly return minus the equal-weighted average monthly return for all
hedge funds in the sample following the same investment strategy. Using an equal-
weighted average here allows me to control for the fact that some investment strategies,

(in particular, the ‘Fixed Income Arbitrage’ category, as can be seen in Panel A of Table

! See Fung and Hsieh (1997).
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3), may contain outlier funds with substantial initial size. Therefore, a value-weighted
average would place too high a weight on these outlier funds when calculating the
benchmark. As a second measure, which I also adopt in my analysis, the monthly
‘appraisal ratio’® for a hedge fund is defined by Agarwal and Naik (2000b) as the alpha
divided by the residual standard deviation resulting from a regression of the hedge fund’s
returns (throughout the sample period) on the average monthly retums of all the hedge
funds following that strategy. Panel B of Table 3 reports the cross-sectional mean,
median and standard deviation of the time-series averages of alphas and appraisal ratios
across all funds in each of the investment strategies classified by TASS. One notes from
this table that although the cross-sectional means of the performance measures are
generally negative for all the investment categories, (as well as overall), standard
deviations are extremely high in comparison. In fact, the overall standard deviation of
appraisal ratios per month is more than ten times higher than the absolute mean appraisal
ratio across all hedge funds in the sample. Therefore, it is difficult to draw any significant
inferences here about funds’ relative average performance across the investment
strategies, as well as about their overall performance.

My analysis of persistence in a two-period setting involves two standard methods,
parametric and non-parametric. In order to conduct the parametric test of persistence, I
run a month-by-month cross-sectional regression of hedge fund alphas (appraisal ratios)
on alphas (appraisal ratios) during the previous month. For each month, a significantly
positive slope coefficient on past alpha (appraisal ratio) indicates persistence in
performance. I then take a time-series average of the estimated slope coefficients for the
month-by-month cross-section regressions, and perform t-tests on these averages'. I also
conduct the same tests using standard errors corrected for serial correlation, or Newey-
West standard errors; this is an important adjustment given findings of monthly serial
return correlation in Getmansky, Lo and Makarov (2004).

On the other hand, the non-parametric method is based on constructing a two-way
contingency table of winners and losers, where a particular hedge fund is defined as

2 The appraisal ratio measure is thus adjusted for differences in volatility and leverage across hedge funds
in different investment categories. It is effectively a measure of hedge fund alpha per unit of idiosyncratic
risk. The use of the appraisal ratio as a performance measure can be dated back to Park and Staum (1998),
who examine persistence in performance of hedge funds in the TASS database from 1986-1997.

! See Fama and Macbeth (1973).
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being a winner in a given month if its alpha (appraisal ratio) is greater than the median
alpha (appraisal ratio) of all funds following the same strategy in that month. Individual
hedge funds are then described as displaying ‘persistence’ if they are either winners or
losers in two consecutive months, denoted respectively as WW and LL; (winners in the
first period and losers in the second are denoted as WL and vice versa). One can detect
persistence in alphas and appraisal ratios using a CPR (cross-product ratio) test, which
compares the observed frequency distribution of consecutive wins and losses for each
hedge fund with the expected frequency distribution under the null hypothesis of no
persistence. In particular, the CPR is defined as (WW*LL)/(WL*LW), where WW, LL,
WL and LW now denote the total number of funds which are consecutive winners,
consecutive losers, winners in the first period and losers in the second, and vice versa,
summing across all the months in the sample period. Thus, the CPR is the ‘ratio of funds
which show persistence in performance to the ones which do not’?, and under the null
hypothesis of no persistence this ratio should be equal to one. One then constructs the Z
statistic, which tests whether the logarithm of the CPR is significantly greater than zero,
by taking the ratio of the logarithm of the estimated CPR to its standard error. This
statistic has a standard normal distribution under the null®.

In order to break this analysis down further and examine separately whether there
is significant persistence in performance driven by repeat winners, (i.e. persistence in
good performance), or persistence driven by repeat losers, I construct my own analogous
‘winner’ (‘loser”) CPR test. The purpose of these tests is to detect significant differences
between the observed frequency distribution of consecutive wins (losses) for each hedge
fund and the expected frequency distribution under the null of no persistence. The cross-
product ratios used for these tests are, respectively, defined as (WW/WL) and (LL/LW).
(Corresponding standard errors and Z statistics are constructed analogously to those
described above).

In Tables 4 and 9, I report the results of non-parametric and parametric analyses
respectively, testing for persistence in both alphas and appraisal ratios across the whole

sample of funds, (and also across the various primary categories, size and age quintiles

22 See Agarwal and Naik (2000b)
3 See Agarwal and Naik (2000b) for further details on the construction of this test statistic.
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and fee groups defined previously). I start by examining the results of the non-parametric
persistence tests on my sample. In Table 4, one can see that for all hedge funds, we can
reject the null hypothesis of no persistence in alphas and appraisal ratios at the 1% level
of significance. Furthermore, a few cross-sectional trends emerge from the reported log
cross-product ratios. Firstly, there is strong overall evidence of persistence, (in both
alphas and appraisal ratios), across all primary categories at the 1% level of significance,
except for in the ‘Managed Futures’ category. Moreover, testing for the significance of
the differences between log cross-product ratios of funds in different strategies, (reported
in Tables 5-7), one observes from Table S that the ‘Convertible Arbitrage’ and ‘Fixed
Income Arbitrage’ strategies display the strongest evidence of overall persistence at the
(one-sided) 1% level. In other words, both these strategies exhibit a significantly higher
degree of overall persistence than all other primary categories at the 1% level, (excluding
each other). I obtain similar results when I examine persistence in good performance,
reported in Table 6, and persistence driven by losers, reported in Table 7. The finding of
these trends for this recent sample period contrasts with the results of Agarwal and Naik
(2000b), who claim that performance persistence is not related to investment strategy
when analyzing hedge fund returns from 1982-1998.

These results provide evidence in support of my hypothesis that illiquidity
exposure is positively associated with overall persistence in the two-period setting, even
after controlling for differences in illiquidity premia across the various investment
strategies. In particular, the ‘Convertible Arbitrage’ and ‘Fixed Income Arbitrage’
categories fall within the class of most illiquid hedge fund strategies identified by
Getmansky, Lo and Makarov (2004). In addition, I observe that the primary categories
which display the weakest evidence of overall persistence are those which trade in
relatively more liquid securities, namely the ‘Managed Futures’ strategy. In this two-
period test, however, when analyzing the relationship between illiquidity and persistence,
it is difficult to distinguish between the effects of managerial skill and the fact that higher
illiquidity is merely inducing higher short-term positive serial correlation in returns.

Tuming to the analysis of hedge fund characteristics, and examining the
significance of log cross-product ratios once again in Table 4, one can see that funds in

all age (and size) quintiles exhibit significant evidence of overall persistence at the 1%
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level, as well as persistence in wins and losses. Testing for the significance of the
differences between log cross-product ratios across the age quintiles, one notes from
Table 6 that the funds in the lowest age quintile exhibit the least significant evidence of
persistence in wins compared to all other funds at the 1% level, followed by funds in the
second lowest age quintile. Furthermore, there is a negative monotonic relationship
between age and significance of persistence in losses displayed in Table 7, using
appraisal ratios as the performance measure. In particular, funds in the lowest age quintile
display the most significant persistence in losses relative to all older funds, (at the 1%
level), followed by funds in the fourth and middle age quintiles, and then funds in the top
two age quintiles. The generally positive (negative) relationship here between age and
persistence driven by repeat winners (losers) supports my hypothesis that age is
positively related with skill.

One observes similar trends across the size quintiles in my analysis. In particular,
using appraisal ratios as the performance measure, one observes from Table 6 that funds
in the lowest size quintile generate the weakest evidence of persistence in wins at the 1%
level. The smallest (largest) funds also exhibit the most (least) significant evidence of
persistence driven by repeat losers in Table 7. Once again, these findings provide
evidence for my hypothesis that larger funds are associated with relatively stronger
persistence in good performance. Furthermore, as described in Section 3, I repeat all
these tests using an adjusted measure of size. In particular, for any given fund, I
alternatively measure size as the maximum initial net asset value across all funds in the
same management company or fund family. This measure specifically controls for the
fact that hedge funds may try to eliminate the effects of decreasing returns to scale by
‘capping’ their size at a certain optimal level, and starting up smaller spinoff funds
instead. The results using this new size measure, however, are very similar to those
generated by the original measure of size, and are thus not reported in the paper.
Therefore, my findings suggest that any effects of decreasing returns to scale are
dominated by the fact that higher hedge fund size is mainly reflective of superior

managerial skill**,

21t is interesting to note here the trends in overall performance persistence displayed across the size and
age quintiles as well. Examining Table 5, one observes that funds in the bottom four size (age) quintiles
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Finally, reverse trends in performance persistence are displayed across the
management fee and incentive fee groups in the two-period setting. One would expect
this, given that hedge funds that charge high (low) incentive fees typically compensate by
charging low (high) management fees at the same time. Specifically, one can see that
funds in the low management fee group exhibit the strongest persistence in overall, poor
and good performance, at the 5% level, relative to funds with high and moderate
management fees. On the other hand, one notes from Table 6 that, using appraisal ratios,
funds in the high incentive fee category exhibit significantly more persistence in good
(overall) performance at the 5 (10) % level compared to both low and moderate incentive
fee funds. Here, the generally positive™ relationship between incentive fees and
persistence in good performance is economically plausible. Indeed, this trend provides
evidence that more skilled managers generate persistently better performance, and these
managers may then set higher incentive fees in order to extract a higher surplus from
investors. An alternative interpretation is that higher performance fees are actually
required to attract more skilled managers. Either interpretation, however, supports the
argument that the level of observed incentive fees in hedge funds is likely to reflect
managerial skill and/or past performance.

In order to investigate the relationship between incentive fees and performance
persistence further, as well as provide additional evidence to support my initial
hypothesis that incentive fees are determined based on past performance, I devise a test to
examine the channel of managerial fee setting in greater depth. In particular, changes in
incentive fees for particular hedge funds over time are not directly observable, and it is
commonly assumed that fees are set exogenously by funds at the time of their inception®.
However, 1 find significant evidence to suggest that, on average, managers of fund
companies increase incentive fees charged by new spinoff funds when at least one fund in

the family has performed persistently well so far”’. This is consistent with anecdotal

display significantly greater persistence in overall performance relative to funds in the top size (age)
quintile at the 10 (5) % level. This indicates that the negative relationship between size (age) and
persistence in poor performance is stronger overall than the positive relationship between size (age) and
persistence in good performance.

%5 The relationship is not strictly monotonic.

26 See Agarwal, Daniel and Naik (2007).

*" In order to examine this, I take all the fund families listed in TASS with at least two or more funds that
were started after January 1996, there are 456 families in total. I then take each company in turn and rank
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evidence from the hedge fund industry that managers of a particular fund may find it
contractually difficult to raise fees after realizing good performance, and therefore may
have to increase fees on a spinoff instead. Following on from this, I then investigate the
effects of incentive fees on persistence after controlling for this mechanism. My results
from this new procedure in the two-period framework, using non-parametric analysis, are
reported in Table 8. Here, I perform exactly the same tests as those described in Tables 4-
7, using returns net of incentive fees, but now set the incentive fee level of any particular
fund to be the lowest reported incentive fee across all funds within the same fund family
or management company. This specifically adjusts for the fact that any spinoff funds may
have had their fees increased in response to good past performance.

Examining the results in Table 8, one can see that the pattern of log cross-product
ratios across the incentive fee groups reported in Panel A is similar to that observed in
Table 4, for both performance measures. If, however, one examines the new results on
the significance of the differences between log cross-product ratios, reported in Panels B
and C of Table 8, one notes some changes. In particular, in Table 7, (using unadjusted
incentive fees), we observe that the high incentive fee group displays more, although not
significantly more, persistence in losers relative to the moderate and low fee groups. On
the other hand, in Panel C of Table 8, we now see that funds in the high incentive fee
group exhibit significantly less persistence in poor performance at the 1% (5%) level,
relative to funds in the low (moderate) incentive fee group. The results on persistence in
winners in Panel B of Table 8 show, however, that exactly as before, funds in the high

the funds within them by performance start date, (or the date on which they started reporting returns). For
each performance start date in ascending order, I examine, firstly, whether there is at least one existing fund
which has displayed significant persistence in good performance, (at the 5% level), up till that date. Here, I
measure persistence in good performance using the two-period CPR test of persistence in winners. This is
because I am not analyzing persistence of individual fund performance over the entire sample period.
Secondly, I look at whether any of the new funds started on that date have an incentive fee that is strictly
greater than the maximum incentive fee charged by all existing funds. For each fund family in the sample, I
then calculate the proportion of performance start dates, (excluding the minimum performance date), for
which we observe that both these criteria are met. This provides an approximate measure for each company
of the likelihood that, each time they set up one or more spinoff funds, they will increase incentive fees
charged by at least one of these new funds after there has been persistently good performance of at least
one existing fund. Finally, I compute the cross-sectional average of this likelihood measure and test
whether it is significantly greater than zero. Using appraisal ratios as the performance measure, I obtain a
mean of 0.0834 and a standard deviation of 0.2357. Given the sample size of 456, this produces a t-statistic
for the mean of 7.58, which is significantly greater than zero at the 5% level. Similarly, using alphas, I
obtain a mean of 0.0939, a standard deviation of 0.2524, and a statistically significant t statistic of 7.96.
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incentive fee category display significantly more persistence in good performance
relative to funds in the low and moderate incentive fee groups.

Therefore, these findings indicate that there are actually two discernable effects
coming into play in the two-period framework, which influence the relationship between
incentive fees and persistence. Firstly, higher incentive fees are most likely associated
with greater persistence in good performance because they are reflective of superior
managerial skill, and we observe this relationship in the data. On the other hand, the
positive (but insignificant) relationship which is observed between incentive fees and
persistence in bad performance is most likely generated by the fact that hedge fund
managers increase fees in response to past good performance, (via spinoff funds), and
these managers include those that are unskilled but lucky. Thus, when I partially control
for this effect across all hedge funds, using data on fees for spinoffs, one observes a
reversal of the relationship between fees and persistence in poor (post-fee) performance,
but no impact on the relation between fees and persistence in good performance. Overall,
however, in the two-period setting, the positive relationship between incentive fees and
persistence in good performance is most significant, whereas the positive relationship
between incentive fees and persistence in poor performance is not. This indicates that the
effects of managerial fee setting through spinoff funds are limited in the short run
framework.

Having fully analyzed the trends revealed by non-parametric analysis of
persistence in my sample, I now tumn to the results of the parametric tests, (displayed in
Tables 9 and 10). Here, I observe similarly strong evidence of persistence in alphas and
appraisal ratios. For example, there is evidence of persistence in performance which is
significant at the 1% level for the sample overall, using both performance measures.
Furthermore, examining the significance of the differences between the coefficients
across investment strategies in Table 10, one notes once again that the strongest evidence
of persistence in alphas and appraisal ratios is displayed by funds in the ‘Convertible
Arbitrage’ and ‘Fixed Income’ primary categories, as well as the similarly illiquid ‘Event
Driven’ category. In particular, all three of these strategies generate significantly higher
coefficients than six other primary categories at the 1% level, excluding each other.

Examining appraisal ratios, I also calculate that, on average, a one standard deviation
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increase in appraisal ratio in a given month leads to a 21%, 14.5% and 30.8% increase in
appraisal ratio for the next month, for these three strategies respectively. Therefore, the
statistical and economic significance of these findings closely supports my results in the
non-parametric framework on the positive relationship between illiquidity exposure and
overall persistence. Moreover, we find once more that all strategies, with the exception of
the ‘Managed Futures’ category, display significant evidence of persistence overall at the
1% level using appraisal ratios, (5% level using alphas as the performance measure).
However, there are no significant trends displayed across the size, age, or
performance fee groups when conducting the parametric tests. Results are very similar
when testing positive persistence in above-average alphas, (persistence in good
performance), and below-average alphas, (persistence in bad performance) separately®®.
One reason why the results obtained from parametric analysis are marginally weaker
overall than those generated by the non-parametric tests, could be that the latter approach
of dividing funds into just two groups, (winners and losers), each period is a slightly
coarser method of examining persistence in a two-period framework. Therefore, there is
probably a higher degree of spurious persistence generated by the contingency table tests.
As an altemative to the parametric tests described above, which employ the
Fama-Macbeth regression approach, I also conduct pooled time-series cross-sectional
OLS regressions of alphas (appraisal ratios) each month on alphas (appraisal ratios)
during the previous month, across funds with different strategies”. The results are
reported in Tables 11 and 12, with Newey-West standard errors, i.e. standard errors
corrected for serial correlation. Generally, the inferences drawn from these new tests are
similar to those drawn previously, (although results on persistence using appraisal ratios

are less significant than before). For example, using appraisal ratios and examining Table

%8 These results are not reported in the paper. For the test of persistence in good performance, I run a
month-by-month cross-sectional regression of hedge fund alphas (appraisal ratios) on alphas (appraisal
ratios) during the previous month, conditional on alphas (appraisal ratios) in the previous month for any
given fund being positive and above the median alpha (appraisal ratio) for all funds in the same investment
strategy. The test of persistence in poor performance is defined analogously. I obtain similar results for
both these tests compared to the test of overall persistence; i.e. ‘Convertible Arbitrage’, ‘Event Driven’ and
‘Fixed Income Arbitrage’ display the most significant persistence in both good and bad performance, and
vice versa for the ‘Managed Futures’ strategy. No significant trends are observed across any of the
quintiles/groups for the characteristics, however.

% Results are not reported across the quintiles/groups for the different characteristics, given the lack of
significant trends observed across the coefficients.
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12, which reports t-statistics from tests of the significance of the differences between
coefficients across different investment strategies, one observes that the ‘Convertible
Arbitrage’ category exhibits the strongest relative persistence at the 1% level, followed
by the ‘Event Driven’ and ‘Emerging Markets’ strategies respectively. These results do
not exactly match those from the parametric tests reported in Tables 9 and 10. However,
given that the ‘Convertible Arbitrage’, ‘Event Driven’, and ‘Emerging Markets’
strategies all fall within the group of most illiquid strategies as classified by Getmansky,
Lo and Makarov (2004), these findings do still provide significant evidence of a positive
association between illiquidity exposure and overall persistence in the two-period setting.
Importantly, these results hold even after controlling for illiquidity risk and serial
correlation in monthly returns, providing stronger evidence for a positive link between
illiquidity exposure and managerial skill.

In the next section, I extend my analysis to a multi-period framework and
examine whether these relationships continue to hold. In particular, it will be especially
powerful if I can show that several of the two-period results are also observed in the
multi-period setting. This is because the increased power of a multi-period test is likely to
diminish the significance of any kind of noise or spurious persistence observed in the
two-period framework. Furthermore, if there are certain fund characteristics which are
positively correlated with noise in the short run, (for example, one might expect smaller
or younger funds to generate more noise or volatility in their monthly returns), then the
test in the multi-period setting is a useful robustness check to confirm the validity of the
trends displayed in the two-period framework.

6. Multi-period Tests of Performance Persistence

Following the procedure of Agarwal and Naik (2000b), I now analyze persistence of
hedge fund performance in a multi-period framework. In order to do this, I use a ‘two-
sample Kolmogorov-Smimov’ (K-S) test to detect significant differences between the
observed distribution of two and more consecutive wins and losses for individual hedge

funds and the theoretical distribution of two and more consecutive wins and losses under
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the assumption of no persistence®. The results of the two-sample (two-sided) K-S test
based on alphas and appraisal ratios are reported in Table 13. In particular, I calculate K-
S test statistics and corresponding p-values from tests of persistence in wins and losses
across the various investment strategies and characteristic groups. Here, the K-S test
statistics measure the degree of persistence, or the maximum absolute difference between
the observed and theoretical cumulative distributions under the null, while the p-values
measure statistical significance. Therefore, I infer that persistence in, say, wins, is
significantly higher in one category than another, if the K-S test statistic for the former
category is higher, (indicating a higher degree of persistence), and also if its distribution
of wins is significantly different from the latter category’s distribution of wins at the 5%
level, (indicating a significantly higher test statistic and degree of persistence). I do not
report here the results of my tests of the significance of the difference between
distributions of wins and losses across categories, but summarize the key findings in the
following paragraphs.

Examining Table 13, I find that there is significant evidence of overall multi-
period performance persistence at the 5% level, (examining the distribution of both wins
and losses, and using both alphas and appraisal ratios as my performance measure). This
result contrasts with that obtained by Agarwal and Naik (2000b), who find that the degree
of persistence in a multi-period framework is significantly lower than that displayed in a
two-period setting, for the earlier sample period of 1982-1998. Moreover, while Agarwal
and Naik (2000a and 2000b) find that persistence over several periods is driven much
more by repeat losers rather than by repeat winners, I obtain evidence of multi-period
persistence driven almost equally by consecutive winners and losers. However, I do also
observe that when I extend my analysis to the multi-period framework, there appears to
be slightly weaker evidence of clear-cut trends in performance persistence across hedge
fund characteristics and investment strategies. Nevertheless, I am still able to present
several results that are consistent with those generated by tests in the two-period

framework.

3 Under the null hypothesis of no persistence, the distribution of wins and losses for any given hedge fund
will be equivalent to a binomial distribution, with wins and losses being equally likely each period.
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Firstly, looking across primary categories and using both performance measures, I
find that the ‘Convertible Arbitrage’ and ‘Fixed Income Arbitrage’ strategies display the
two highest K-S test statistics across all strategies, for tests of persistence in wins. These
strategies also display significant overall persistence at the 5% level. Furthermore, I find
that the distributions of consecutive wins for funds in ‘Convertible Arbitrage’ and ‘Fixed
Income Arbitrage’ are significantly different from the distributions of wins for all other
primary categories, (except for the ‘Event Driven’ strategy, and except for each other).
Therefore, these results suggest that, as in the two-period framework, ‘Convertible
Arbitrage’ and ‘Fixed Income Arbitrage’, which are two of the most illiquid strategies,
display the most significant degree of persistence in good performance in the long run.
The opposite result is true for ‘Managed Futures’, which is one of the very few strategies
to display consistently insignificant evidence of persistence, and falls into the group of
most liquid strategies classified by Getmansky, Lo and Makarov (2004).

In the multi-period framework, we can also now investigate further whether the
higher observed persistence in good performance of more illiquid strategies is generated
by superior managerial skill, or is merely a result of higher positive monthly serial
correlation. In particular, Getmansky, Lo and Makarov (2004) find that this illiquidity-
induced positive serial correlation is a short-term effect that disappears for horizons
greater than six months. Consequently, in order to control for this effect, I examine multi-
period persistence in wins over more than six consecutive periods, and compare the
results across the different investment strategies. Results are reported in Panel A of Table
14. Here I observe that the ‘Convertible Arbitrage’ and ‘Fixed Income Arbitrage’
categories are two of only three strategies to display significant persistence in wins at the
5% level, and among those strategies, (which include the ‘Event Driven’ category), they
display the highest K-S test statistics. In addition, I find that the distribution of
consecutive wins for funds in the ‘Convertible Arbitrage’ strategy, followed by ‘Fixed
Income Arbitrage’, differs most significantly from all other primary categories at the 5%
level’'. Therefore, these results indicate that even after controlling for illiquidity risk and

the potential effect of higher short-term positive serial correlation in monthly returns, the

*! In other words, when comparing the significance of the difference in the distribution of wins across all
investment strategies, the highest number of primary categories differ significantly from the ‘Convertible
Arbitrage’ category, (followed by ‘Fixed Income Arbitrage’).
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‘Convertible Arbitrage’ and ‘Fixed Income Arbitrage’ strategies still display the highest
degree of persistence in good performance in the long run. This suggests that the positive
relationship we observe in the multi-period framework between illiquidity and
persistence in wins is most likely driven by an underlying fundamental factor such as
skill.

Turning to the analysis of characteristics, one notes from Table 13 that funds
across all size and age quintiles display significant evidence of multi-period persistence at
the 5% level. One also observes that funds in the top size quintile display the highest p-
value and lowest test statistic for the test of persistence in losses, using both performance
measures. Furthermore, the distribution of consecutive losses for funds in the top size
quintile is found to be significantly different from the distribution of losses for funds in
each of the lower size quintiles. This indicates that the largest funds in the sample display
significantly less persistence in bad performance relative to smaller funds. Similarly, I
find that hedge funds in the bottom size (age) quintiles consistently generate significantly
lower (higher) K-S statistics for tests of persistence in wins (losses), relative to funds in
the top two size (age) quintiles. This suggests a significantly lower (higher) degree of
persistence in wins (losses) for funds in the bottom size (age) quintile, relative to the
largest (oldest) funds. Results are very similar using the adjusted measure of size
described in Sections 3 and 5. These observations are thus consistent with previous
results from contingency table analysis in the two-period framework.

A final notable trend that emerges from the multi-period analysis is associated,
once again, with the relationship between incentive fees and persistence. Examining
Table 13 and using appraisal ratios as the performance measure, one observes a positive
monotonic relationship between the level of incentive fees and the K-S statistics from
tests of persistence in both wins and losses. While the differences between these test
statistics are not significant at the 5% level, these results still suggest that the strongest
multi-period persistence, both in wins and losses, is exhibited by funds with the highest
incentive fees. This trend supports my initial hypothesis that fees are raised in response to
good past performance by both skilled, and unskilled but lucky funds.

I now analyze the relationship between incentive fees and performance

persistence more rigorously by performing the same multi-period tests as described
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above, but using the adjusted measure of incentive fees described in Section 5. The
results from this analysis are reported in Panel B of Table 14. Here, I observe unchanged
trends across the fee groups for the test of persistence in wins. However, examining
persistence in losses across the incentive fee groups, I now find that the positive
monotonic relationship between K-S statistics and fees is reversed, using both
performance measures. In other words, the low fee category displays the largest test
statistic relative to the high and moderate fee groups, and thus exhibits the highest
persistence in losses. This constitutes a reversal of the positive relationship between fees
and persistence in poor performance that we observed earlier. As in the two-period
framework, these results thus reveal, once again, two channels that could affect the
relationship between incentive fees and persistence; skill and luck. Therefore, one
implication of my analysis is that my simple model of skill, luck, and endogenous
determination of fees sheds light on an important determinant of long run performance

persistence in the hedge fund industry.

7. Conclusion

The major result of this paper is that there exist hedge fund characteristics that are
associated with persistence in performance over time. This is most likely because these
characteristics are reflective, in various ways, of managerial skill and/or past
performance. The findings in this paper contrast sharply with ambiguous evidence of
performance persistence in the mutual fund industry.

Firstly, my analysis reveals that investment strategies with greater illiquidity
exposure display significantly more persistence in good, as well as overall performance,
even after controlling for short-term serial correlation and illiquidity risk. In particular,
this result supports my hypothesis that more skilled hedge fund managers choose trading
strategies in more complex and illiquid securities. The investment strategies that exhibit
the most significant persistence both in the short and long run frameworks, and thus
appear to send the strongest signal of skill, are the relatively illiquid ‘Convertible
Arbitrage’ category, followed by ‘Fixed Income Arbitrage’. The opposite result holds for

the relatively more liquid ‘Managed Futures’ strategy.
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Secondly, there is evidence from the non-parametric tests, in both the short and
long run settings, which indicates that the smallest (largest) hedge funds display the
strongest signs of persistence in bad (good) performance, even after controlling for the
effects of size-capping in response to decreasing retumns to scale. The youngest (oldest)
funds also exhibit the most significant persistence in bad (good) performance. Therefore,
these results provide support for my initial hypotheses that higher age and size of hedge
funds are primarily reflective of superior managerial skill.

Finally, my analysis reveals that there is a positive relationship between incentive
fees and persistence in wins, generated by non-parametric tests in the two-period setting.
This finding suggests that higher incentive fees reflect higher managerial skill.
Furthermore, there is also evidence that high incentive fees generate the strongest
persistence in good as well as bad performance in the multi-period framework. This result
fits closely with the general predictions of the scenario that I develop in Section 3, where
incentive fees are raised in response to good past performance by both skilled and
unskilled, but lucky, fund managers. In particular, I find that, on average, management
companies have a significantly positive probability of increasing incentive fees for
spinoff funds after existing funds have realized persistently good performance. After I
partially control for this effect, using data on fees for spinoffs, the positive relationship
between incentive fees and persistence in poor performance reverses in the multi-period
setting. Thus, one can conclude that this mechanism of endogenously determining
incentive fees in the hedge fund industry is a potentially significant driver of long run
performance persistence.

One very useful extension to this paper would be investigate whether one could
develop a lucrative trading strategy by investing in (open-end) hedge funds which have
performed well in the past, and also possess characteristics, or follow strategies, which 1
have shown to be associated with persistence in good performance. Consistent with the
results from all my tests, this would imply investing in the most illiquid funds, or
allocating capital to the funds that are the largest and oldest in addition to demonstrating
prior good performance. This is an avenue of research that has not been explored so far in

the literature, and thus could make an important contribution.
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Other interesting extensions to the paper include examining more rigorously the
determination of incentive fees in the hedge fund industry, and also studying the
movement of individuals and managers across hedge funds, in order to provide further
evidence for the endogenous selection of certain investment strategies. For example,
given the findings in this paper, one would expect higher-ability workers and fund
managers to migrate towards funds that follow more illiquid strategies, since they could
better deploy their skills and might be able to demand higher compensation. Analyzing
the movement of individuals across hedge fund strategies would therefore provide a very
useful additional insight into the determinants of performance persistence in the hedge
fund industry.
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Appendix: Definition of Primary Categories in TASS.*:

Primary Category

Definition

Type of Strategy

Convertible Arbitrage

Long/Short Equity Hedge

Event Driven

Fund of Funds

Multi-Strategy

Global Macro

A strategy of arbitraging
the relative mispricing of
related convertible
securities (usually from
the same issuer) in order
to obtain low volatility
returns.

A strategy of investing in
equity or equity-like
instruments where net
exposure (long minus
short) is low.

A strategy that exploits
mispricings arising in
special situations or
events such as mergers,
restructurings, takeovers,
and so on.

Capital is allocated to a
variety of hedge funds
and pooled investment
vehicles which investors
might not have access to
otherwise.

Allocation of capital to a
mixture of strategies
simultaneously to realize
short and long-term
gains, and to capitalize
on current investment
opportunities

A strategy which uses
leverage and derivatives
to exploit
macroeconomic changes
in global economies
which affect securities,
commodities, interest
rates, exchange rates, and
SO on.

Non-directional

Non-directional

Non-directional

Cannot be
classified as a
directional or non-
directional
strategy.

Cannot be
classified as a
directional or non-
directional
strategy.

Directional

32 Descriptions are obtained from Agarwal and Naik (2000b) and Caglayan and Edwards (2001).
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Primary Category

Definition

Type of Strategy

Emerging Markets

Managed Futures

Fixed Income Arbitrage

Equity Market Neutral

Dedicated Short Bias

A strategy that focuses
on investing in volatile
emerging markets,
capitalizing on economic
changes.

An arbitrage strategy that

exploits relative
mispricings between
futures contracts and
replicating portfolios of
underlying securities.
A strategy of holding
long and short bond
positions in cash and
derivatives markets in
order to exploit pricing
discrepancies between
related securities.

A strategy that employs
both long and short
positions in equity
portfolios in order to
hedge out market risk.
A strategy similar to
long/short equity hedge,
except with significant
net short exposure.

Directional

Non-directional

Non-directional

Non-directional

Directional
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TABLE 1
Sample Description

Number of funds in the TASS Hedge Fund Live and Graveyard databases. Funds have at least two years of
return history between January 1996 and March 2006, and the first 12 months of each fund’s returns over
time are excluded from this analysis. Size and age quintiles are displayed in decreasing order from highest
to lowest, where 1 refers to the highest quintile, and 5 is the lowest. Size of a fund is measured as the fund’s
initial Net Asset Value at the start of the selected period during which it reports monthly returns. Age is
defined as the number of monthly return observations reported by a fund since the date of the earliest return
observation across all funds within its fund family. Management fees are defined as an annual percentage
of the net assets managed by a fund, and the incentive fee is a percentage of a fund’s annual net profits paid
to managers in reward for good performance. ‘High’ management fees are between 2% and 8%, “Moderate’
management fees are between 1% and 2%, and ‘Low” management fees are less than 1%. ‘High’ incentive
fees are between 20% and 50%, ‘Moderate’ incentive fees are between 2% and 20%, and ‘Low’ incentive
fees are less than 2%.

Number of Funds

Live Funds Dead Funds Combined
Primary Category
Convertible Arbitrage 85 77 162
Long/Short Equity Hedge 794 531 1325
Event Driven 289 127 416
Fund of Funds 673 283 956
Multi-Strategy 99 44 143
Global Macro 108 99 207
Emerging Markets 145 122 267
Managed Futures 154 210 364
Fixed Income Arbitrage 111 68 179
Equity Market Neutral 135 101 236
Dedicated Short Bias 18 14 32
Size (quintiles)
1 475 382 857
2 607 251 858
3 527 330 857
4 495 363 858
5 507 350 857
Age (quintiles)
1 642 211 853
2 593 269 862
3 481 372 853
4 493 363 856
5 402 461 863
Management Fee
Low 113 135 248
Moderate 1939 1089 3028
High 559 452 1011
Incentive Fee
Low 237 187 424
Moderate 528 287 815
High 1846 1202 3048
All Hedge Funds 2611 1676 4287
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TABLE 2
Descriptive Statistics: Investment Strategies
Panel A reports the number of funds within each of the 11 investment strategies classified by TASS, in
each of the five size and age quintiles. Size and age quintiles are displayed in decreasing order from
highest to lowest, where 1 refers to the highest quintile, and 5 is the lowest.

Panel B reports the number of funds within each of the 11 investment strategies, in each of the three
management fee and incentive fee groups.

PANEL A
Size Age
1 2 3 4 5 1 2 3 4 5
Primary
Category
Convertible 32 59 23 35 13 39 35 29 21 38
Arbitrage
Long/Short 341 208 209 333 234 244 214 300 293 274
Equity Hedge
EventDriven 96 123 87 68 42 91 78 82 88 77
Fund of Funds 99 165 235 191 266 241 230 169 186 130
Multi-Strategy 36 37 20 30 20 34 23 21 26 39
Global Macro 37 44 55 34 37 24 52 36 31 64
Emerging 49 25 41 56 96 42 62 71 46 46
Markets
Managed 107 66 79 39 73 97 79 50 69 69
Futures
Fixed Income 32 62 37 28 20 19 38 45 32 45
Equity Market 24 63 60 40 49 17 41 47 62 69
Neutral
Dedicated 4 6 11 4 7 11 10 3 2 6
Short Bias
PANELB
Inc.Fee M.Fee
High Mod. Low High  Mod. Low

Primary

Category

Convertible 141 13 8 26 128 8

Arbitrage

Long/Short 1181 104 40 122 1145 58

Equity Hedge

Event Driven 376 18 22 73 320 23

Fund of Funds 170 513 273 218 668 70

Mutti-Strategy 133 6 4 52 86 5

Global Macro 166 24 17 90 102 15

Emerging 198 48 21 79 174 14

Markets

Managed 285 65 14 272 66 26

Futures

Fixed Income 162 11 6 31 131 17

Equity Market 218 9 9 44 183 9

Neutral

Dedicated Short 28 4 0 5 25 2

Bias
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TABLE 3
Cross-sectional Summary Statistics: Investment Strategies
Panel A reports the cross-sectional mean, median and standard deviation of size and age within each of the
11 investment strategies classified by the TASS database. Panel B reports corresponding cross-sectional
mean, median and standard deviation of time-series averages of alphas and appraisal ratios across all funds
in each of the investment strategies.

PANEL A

Size Age

(millions (months)

$)

Mean Median Std.dev Mean Median Std.dev
Primary
Category
Convertible 1017 1128 1288 95 90 269
Arbitrage
Long/Short Equity 1310 991 6008 89 76 280
Hedge
Event Driven 1778 1118 8539 97 86 303
Fund of Funds 914 803 2043 103 96 297
Multi-Strategy 1132 1105 1926 91 77 281
Global Macro 1591 1026 5777 85 76 286
Emerging Markets 2279 1340 14339 90 83 239
Managed Futures 1724 1077 4825 108 92 381
Fixed Income 6490 1107 42969 82 82 224
Equity ~ Market 987 1044 1793 76 65 242
Neutral
gﬁdi“ted Short 855 878 864 113 112 322
ias
All Funds 1554 1026 10664 94 82 294
PANEL B

Alpha Appraisal

(per ratio (per

month) month)

Mean Median Std.dev Mean Median Std.dev

Primary
Category
Convertible -0.1068 -0.0685 0.5660 -0.1051 -0.0614 0.5672
Arbitrage
Long/Short -0.1505 -0.0932 1.1159 -0.0800 -0.0284 0.3592
Equity Hedge

Event Driven -0.0307 -0.0451 08960 -0.1663 -0.0447 0.9858
Fundof Fends 00929 -0.0412 0.7214 -0.0719 -0.0320 0.4624
Multi-Strategy ~ -0.0733  -0.2373 1.1989  -0.8419 -0.1474 509151
GlobalMacro  -0.2317 -0.0463 13269 -0.0805 -0.0096 0.4056

EMf:ii!g -03650 -0.2766 1.8331 -0.1922 -0.0895 0.6165
Managed 03532 -0.1033 1.7748 -0.2495 -0.0317 2.5318
Futures

Fixed Income -0.0629 0.01% 05771 00163 00113 0.3930
Equity Market .0.0940 -0.0664 0.7422 -0.2061 -0.0363 2.1515

Neutral
gf"ﬁ"ahd Shet _00131 -0.1807 0.8255 0.0053 -0.0378 0.2278
ias
All Funds -0.1485 -0.0674 1.1210 -0.1365 -0.0350 1.4844
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TABLE 4
Winner and Loser Two-Way Contingency Test: Log Cross-Product Ratios

This table reports the logarithm of cross-product ratios from winner and loser two-way contingency table
analysis. The ‘Overall’ CPR (cross-product ratio) is defined as (WW*LL)Y (WL*LW). The cross-product
ratios for “Winners’ and ‘Losers’ are analogously defined as (WW)/{(WL) and (LL)/(LW) respectively. Z
tests are then used to examine whether the logarithm of each CPR is significantly greater than zero.
*** indicates significance of the given log cross-product ratio at the 10% level, ** indicates significance at
the 5% level, and * indicates significance at the 1% level.

Log CPR: Log CPR: Log CPR:
Overall Winners Losers
Alphas Appraisal | Alphas Appraisal | Alphas Appraisal ratios
ratios ratios
Primary Category
Conv. Arbitrage 1.0357* 1.0239* 0.4920* 0.4958* 0.5437* 0.5281*
L/S Equity Hedge 0.2992* 0.3162* 0.1435* 0.1541* 0.1557* 0.1622*
Event Driven 0.7484* 0.7626* 0.3601* 0.3726* 0.3884* 0.3901*
Fund of Funds 0.4673* 0.4608* 0.2275* 0.2270* 0.2398* 0.2337+
Multi-Strategy 0.5706* 0.5333* 02547* 0.2422* 0.3159* 0.2911*
Global Macro 0.3156* 0.3174* 0.1385* 0.1438* 0.1771* 0.1736*
Emerging Markets 0.4966* 0.5408* 0.2390* 0.2613* 0.2577* 0.2796*
Managed Futures 0.0201 -0.0053 -0.0017 -0.0125 0.0218 0.0072

Fixed Inc. Arbitrage | 1.0811* 1.0546* 0.5239* 0.5135* 0.5572* 0.5411*
Eq.Market Neutral 0.3906* 0.3424* 0.1714* 0.1564* 0.2191* 0.1860*
Dedicated Short Bias | 0.3166* 0.3138* 0.1099** 0.1228* 0.2067* 0.1910*

Size (quintile)

1 0.3856* 0.3857* 0.2205* 0.2277* 0.1651* 0.1580*
2 0.5004* 0.5051* 0.2715* 0.2742* 0.2288* 0.2310*
3 0.4420* 0.4313* 0.1563* 0.1498* 0.2858* 0.2815*
4 0.4641* 0.4619* 0.2352* 0.2344* 0.2288* 0.2275*
5 04147* 0.4298* 0.1261* 0.1442* 0.2887* 0.2855*
Age (quintile)

1 0.3900* 0.3881* 0.1959* 0.2044* 0.1941* 0.1837*
2 0.4189* 0.4398* 0.2275* 0.2450* 0.1913* 0.1948*
3 0.5097* 0.4944* 0.2401* 0.2303* 0.2696* 0.2641*
4 0.5034* 0.4998* 0.2015* 0.1950* 0.3020* 0.3048*
5 0.4591* 0.4520* 0.1416* 0.1329* 0.3176* 0.3192*
Management Fee

Low 0.4558+ 0.4554* 0.2027* 0.2121* 0.2530* 0.2432*
Moderate 0.4676* 0.4714* 0.2286* 0.2331* 0.2391* 0.2383*
High 0.3401* 0.3384* 0.1869* 0.1850* 0.1533* 0.1533*
Incentive Fee

Low 0.3965* 0.4102* 0.1824* 0.1874* 0.2141* 0.2228*
Moderate 0.4502# 0.4546% 0.2165* 0.2215* 0.2338* 0.2331*
High 0.4526* 0.4532% 0.2216* 0.2250* 0.2310* 0.2282*

All Hedge Funds 0.4417* 0.4430* 0.2092* 0.2134* 0.2324* 0.2296*
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TABLE 5
Winner and Loser Two Way Contingency Test: Comparison of Overall Log Cross-Product Ratios

This table reports results from the test of the significance of the difference between overall log cross-
product ratios of funds in different primary categories/quintiles/groups, using appraisal ratios as the
performance measure. (Results using alphas as the performance measure are not reported here, given that
they are very similar). Investment categories, size and age quintiles, and management and incentive fee
groups are displayed along the columns. The figure reported in row i and column j is then the Z-statistic
from the test of the significance of the following difference: the overall log cross-product ratio of funds in
the category/quintile/group corresponding to column i, minus the overall log cross-product ratio of funds in
the category/quintile/group corresponding to column j. A (one-sided) Z-statistic of 1.282, 1.645 and 1.96
corresponds to significance at the 10%, 5% and 1 % levels respectively. Bold print and *** indicates
significance at the 10% level, bold print and ** indicates significance at the 5% level, and bold print alone
indicates significance at the 1% level.

Conv. L/S Event Fund of Multi- Global Emerg. Manag. Fixed Equity Ded.
Arb Equity Driven Funds Strategy Macro  Mkts Futures Inc. Market  Short

Hedge Arb. Neutral Bias
0 1496 497 11.64 7.56 11.59 870 19.28 -048  11.34 7.20
-1496 O -1413 -6.04 -4.40 003 -620 9.78 -1548 -0.61 0.03
497 1413 0 9.10 4.21 8.94 5.17 19.13 -551 863 4.88
-11.64 6.04 910 O -1.4***  3.17 213 13.54 -12.18 2.68 1.64
-7.56  4.40 4.21 1.44*** 0 3.45 013  9.75 800 3.09 2.20
-11.59 003 894  -3.17 -3.45 0 423 638 -12.03 -0.43 0.04
870 620 517 213 0.13 4.23 0 1244 920 3.83 242
-1928 978 -19.14 -13.54 975 638 -1244 O -19.72 -7.01 -3.45
0.48 1548 551 12.18 8.00 1203 9.20 19.72 0 11.79 7.50
-11.34 061 863 -2.68 -3.09 0.43 -383 17.01 -11.78 0 0.30
-7.20 -003 487 -1.6** -220 -004 242 345 -1.50 030 0

40




Size (quintile)

1 2 3 4 5

0 -4.6440 -1.6414*** -3.0406 -1.6292%**
4.6440 0 2.5287 1.6275*** 2.6480
1.6414*** -2.5287 0 -1.0677 0.0518
3.0406 -1.6275*** 1.0677 0 1.1524
1.6292*** -2.6480 -0.0518 -1.1524 0

Age (quintile)

1 2 3 4 5

0 -2.3121 -4.2811 -4.0099 -1.8558+**
2.3121 0 -2.1217 -2.0919 -0.3487
4.2811 2.2127 0 -0.1736 1.1537
4.0099 2.0919 0.1736 0 1.2284
1.8558** 0.3487 -1.1537 -1.2284 0
Management Fee

Low Moderate High

0 6.5505 5.3207

-6.5505 0 -1.0358

-5.3207 1.0358 0

Incentive Fee

Low Moderate High

0 0.1044 -1.5446***

-0.1044 0 -1.6153***

1.5446*** 1.6153*** 0
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TABLE 6

Winner and Loser Two Way Contingency Test: Comparison of Winner Log Cross-Product Ratios
This table reports results from the test of the significance of the difference between winner log cross-
product ratios of funds in different categories/quintiles/groups, using appraisal ratios as the performance
measure. A (one-sided) Z-statistic of 1.282, 1.645 and 1.96 corresponds to significance at the 10%, 5% and
1 % levels respectively. Bold print and *** indicates significance at the 10% level, bold print and **
indicates significance at the 5% level, and bold print alone indicates significance at the 1% level.
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