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ABSTRACT 

Performance of Funds of Hedge Funds 

Hung Duong 
Old Dominion University, 2008 

Director: Kenneth Yung 

The studies of hedge fund performance are hindered by the lack of quality returns 
data and the complicated nature of hedge fund returns. This study contributes to the 
literature in three ways. First, I reinvestigate the performance of hedge funds from 
different aspects. Second, I develop a new framework to evaluate fund of hedge funds 
managers' skills. Finally, I exam the performance persistence of funds of hedge funds by 
using various performance measures. 

In the first study, I find that the annual survivorship and backfilled biases for 
funds of hedge funds are 0.66% and 0.21%, respectively, during the period 1994-2004.1 
confirm that hedge funds' monthly returns tend to have low standard deviations, negative 
skewness and high kurtosis. Hedge funds often underperform the equity market in terms 
of absolute returns, but outperform the equity market in terms of traditional performance 
measures like the Jensen alpha, Treynor, and Sharpe ratios. However, when accounting 
for downside risks, the Omega and Sortino ratios both indicate that the performance of 
hedge funds is not as superior as the traditional performance measures suggest. I also find 
that hedge funds usually have low exposures to risk factors identified by Fama and 
French (1993), and Fung and Hsieh (2004). The subperiod analysis indicates that hedge 
funds tend to underperform the equity market during a bullish stock market, but 
outperform the equity market during a bearish stock market. I also find some evidence of 
stale price when returns are measured monthly, quarterly or semiannually. However, it 
appears that the stale price does not affect the performance rankings. 

In the second study, I am able to replicate funds of funds returns by using hedge 
fund strategy indices. I find that fund of hedge funds managers have neither the ability of 
picking winning hedge funds on the net basis nor the ability of predicting winning hedge 
fund strategies. 

In the third study, I find strong evidence of performance persistence when returns 
are measured monthly, quarterly or semiannually. The evidence of persistence is 
substantially weakened when returns are measured annually. The quintile analysis 
indicates that the winners based on the past alpha tend to have the highest return while 
the losers based on the past Sortino ratio have the lowest return. 
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CHAPTER 1 

Motivation 

A hedge fund is typically a private investment fund that is loosely regulated, 

professionally managed, and not widely available to the public (Lhabitant, 2004). 

According to an estimation of Van Hedge Fund Advisors, the hedge fund industry has 

been growing at an average rate of 17% per annum over the last decade and is expected 

to continue at this significant rate. There were about 9,000 hedge funds operating in 2006 

with a total assets value of USD 1.3 trillion. The growing popularity of hedge funds has 

spawned research whether hedge fund managers can really produce superior 

performance. Evaluating hedge fund managers' skills is a challenging task for several 

reasons. 

First, information on hedge funds is difficult to obtain. Unlike mutual funds, 

hedge funds are not required to report to an industry association. They voluntarily report 

some information to one or more databases. As a result, the data is incomplete, and the 

return data is subject to a number of biases. 

Second, there is the lack of standard performance measures for hedge funds due to 

the complicated nature of hedge fund returns. Traditional linear models (CAPM, Fama-

French's three-factor model, and Carhart's four-factor model) and performance measures 

(Jensen alpha, Treynor ratio, and Sharpe ratio) have been widely considered as the 

standard instruments in mutual fund literature, but have not been very helpful in 

evaluating hedge fund performance because hedge fund risk-exposures are dramatically 

different from those of mutual funds (Fung and Hsieh, 1997). Specifically, hedge funds 

often employ dynamic investment strategies that cannot be captured by the traditional 
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linear models. In addition, hedge fund returns tend to have a low correlation with the 

market returns (beta), low volatility (standard deviation), negative skewness and fat tail 

(high kurtosis). The performance measures derived from Markowitz portfolio 

optimization are likely to underestimate the hedge fund risk exposures because they 

measure risk return trade-off in terms of mean and variance, ignoring the effects of higher 

moments (skewness, kurtosis) in hedge fund returns. 

These issues have been addressed in a number of studies. Shadwick and Keating 

(2002) introduce a measure called Omega, which accounts for the effects of the higher 

moments. Later, Kaplan and Knowles (2004) show that both the Omega ratio and the 

Sortino ratio, another popular performance measure, belong to the family of "downside" 

risk-adjusted return measures. Both the Omega and Sortino ratios penalize the downside 

volatility of hedge fund returns. Regarding the risk-factors inherent in hedge fund returns, 

Fung and Hsieh (2001, 2004, 2006), Agarwal and Naik (2000), Edwards and Caglayan 

(2001), Chan, Getmansky, Haas and Lo (2006) have specified various models to explain 

the variations in returns of hedge funds. In addition to risk-factor models, benchmarking 

models have also been used in the study of hedge fund performance. Early studies use 

simple style benchmark, which compares a hedge fund's return to an average return of all 

hedge funds that follow the same style. This simple benchmark is not accurate because 

hedge funds are strongly heterogeneous even they follow the same style. Recently, a 

growing number of studies focus on replicating hedge fund returns using statistical 

models (see Brooks and Kat, 2002; Amin and Kat, 2003; Kat and Palaro, 2005). By 

trading futures on traditional assets, the authors attempt to generate returns that have 

similar statistical properties as the returns generated by the fund. 
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Another way to gain understanding on risk return profile of hedge funds is to 

focus on a sub set of hedge funds called "Funds of Hedge Funds" (FOF). FOFs are 

investment vehicles that provide investors access to hedge fund investments with some 

potential benefits like risk diversifications, improved liquidity, monitoring service, and 

higher return (if the fund managers possess ability to pick winning hedge funds). The 

benefits of studying FOF performance are twofold. First, the return data on FOFs are less 

prone to biases such as survivorship and back-filled data (Fung and Hsieh, 2000). 

Second, the role of FOFs in the universe of hedge funds is similar to that of mutual funds 

in the universe of standard assets of bonds and stocks. This suggests that standard 

methods studying mutual funds can be applied to FOFs. 

In summary, a number of models and measures can be used to evaluate hedge 

fund performance. Each of them reflects certain aspects of the performance, but none of 

them is likely to provide a complete answer. To analyze hedge fund performance without 

making spurious inferences, we need to investigate different aspects of hedge funds. 

In my dissertation, I use various measures to evaluate the performance of hedge 

funds, particularly funds of hedge funds. In the first study, I find that the annual 

survivorship and backfilled biases, respectively, are 0.66% and 0.21% for the FOF 

sample during 1994-2004.1 confirm that hedge fund returns are not normally distributed. 

Specifically, they usually have low standard deviations, negative skewness and high 

kurtosis. Hedge funds usually underperform the equity market in terms of absolute return, 

but outperform the equity market in terms of traditional performance measures like the 

Jensen alpha, Treynor, and Sharpe ratios. However, it does not necessarily mean that 

hedge fund managers have superior skill to manage risk. Instead, the traditional 
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performance measures might have overlooked the volatility in higher moments. When 

accounting for downside risks, the Omega and Sortino ratios indicate that the 

performance of hedge funds is not as superior as the traditional performance measures 

suggest. I also find that the multifactor models like the Fama-French's extended four-

factor model and the Fung and Hsieh's seven-factor models usually indicate that hedge 

fund managers add value (positive alpha). However, the explanatory power (R-square) of 

the multifactor models ranges only from 0.09 for Convertible Arbitrage to 0.77 for HFR 

Main Index, compared to the range from 0.89 to 0.97 for mutual funds as reported by 

Carhart (1997). Hedge funds usually have low exposures to risk factors identified by 

Fama and French (1993), and Fung and Hsieh (2004). This might result in the 

underestimation of the risk of the hedge funds. The subperiod analysis indicates that 

hedge funds tend to underperform the equity market during a bullish stock market, but 

outperform the equity market during a bearish stock market. Thus, adding hedge funds to 

a portfolio of traditional assets can reduce the portfolio volatility. I also find some 

evidence of stale prices when returns are measured monthly, quarterly or semiannually. 

However, it appears that the stale price does not affect the performance ranking. 

In the second study, I find that hedge fund strategy indices can explain 

substantially the variation in returns of individual funds of funds. I am able to replicate 

funds of funds returns by using hedge fund strategy indices. I find that FOF managers 

neither have the ability of picking winning hedge funds on the net basis nor the ability of 

predicting winning hedge fund strategies. 

In the third study, I find strong evidence of performance persistence when returns 

are measured monthly, quarterly or semiannually. However, I cannot conclude whether 
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the persistence is a short term nature of hedge fund performance or due to stale prices. 

The evidence of persistence is substantially weakened when returns are measured 

annually, although evidence of persistence can be found over several years. The quintile 

analysis indicates that the winners portfolio based on alpha outperforms the average 

return of all funds by 0.91% a year and the losers portfolio based on Sortino ratio 

underperforms the average return of all funds by 1.51% a year. 

My dissertation is organized as follows. Chapter 2 provides a brief review of the 

hedge fund industry. Chapter 3 addresses the issues associated with bias in hedge fund 

returns, and the stale price, and discusses hedge fund performance using various models 

and measures. Chapter 4 provides a framework to replicate the returns of funds of funds, 

and discusses fund manager skill against style benchmarks. Chapter 5 examines the 

performance persistence of funds of funds by using various performance measures. 
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CHAPTER 2 

Background of Hedge Fund Industry 

2.1 History 

According to Brown et al. (1999), Lhabitant (2004), Alfred Winslow Jones, a 

journalist, sociologist and hedge fund manager is credited with the establishment of the 

first hedge fund in 1949. While writing an article about the new, post-depression class of 

stock-market timers for Fortune, he was inspired to try his own hand. Jones established 

an investment fund as a general partnership with characteristics similar to those of current 

hedge funds. The term "hedge" refers to an investment strategy initially employed by 

Jones: holding long position in undervalued stocks while short selling overvalued stocks. 

The strategy would work if the hedge fund manager has stock picking ability, but does 

not know the timing of the market. He also used leverage (borrowed money) to enhance 

the potential return and introduced the incentive fee structure of the hedge fund industry. 

He operated his fund in complete secrecy until 1966. Then he revealed his highly 

successful investment approach in another Fortune article. Since then, many hedge funds 

have been established. 

Nowadays, the common form of hedge funds is a limited partnership or a limited 

liability company, which can issue securities in "private offerings". Unlike mutual funds, 

hedge funds are exempted from the Investment Company Act of 1940, which regulates 

the structure and operation of mutual funds and requires funds to safeguard their portfolio 

securities, forward price their securities, and keep detailed books and records. This 

exemption provides hedge funds a great flexibility to select investment options. They can 

use short selling, leverage, derivatives, and highly concentrated investment positions to 
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enhance their risk/returns. Hedge funds are also exempted from Securities Exchange Act 

of 1934; therefore they are not required to make periodic reports to SEC. The flexibility 

also has its own cost. Hedge funds have to limit the number of investors to 500 to qualify 

for exclusion from the regulations governing public issuance of securities. In addition, 

hedge fund investors must meet certain requirements. For instance, a qualified investor 

must have a minimum net worth of US$1,000,000 or, alternatively, a minimum income 

of US$200,000 in each of the last two years and a reasonable expectation of reaching the 

same income level in the current year. Hedge funds are not allowed to advertise in public. 

Due to this restriction, hedge funds report voluntarily to database vendors so that they can 

distribute the information and attract investors' dollars. However, they may stop 

reporting if they perform poorly. Alternatively, they may also stop reporting if they 

perform remarkably well and thus are closed to new investors. This typically creates a 

survivorship bias in measuring fund performance. 

Since hedge funds usually report their returns on a voluntary basis, it is not 

possible to accurately estimate the size of the hedge fund universe as well as to verify 

hedge funds' returns. Collecting reliable information on hedge funds is a challenge, but 

according to an estimation of Van Hedge Fund Advisors, the hedge fund industry has 

been growing at an average rate of over 17% per annum over the last decade and is 

expected to continue at this significant rate. There were about 9,000 hedge funds 

operating in 2006 with a total assets value of USD 1.3 trillion. 

2.2 Fee Structure 

Hedge funds follow a wide range of strategies, but usually share the same fee 

structure. This fee structure usually consists of a fixed management fee (typically 1%) 
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plus an incentive fee (typically 20% of the profit). The incentive structure is designed to 

attract the most skilled managers to the industry. However, to avoid abusing investors, 

most hedge funds also have a hurdle rate and a high water mark clause. The hurdle rate is 

a predefined minimum return (LIBOR or a fixed rate) to investors before application of 

any incentive fees. The "High water mark" means that the manager cannot get any 

incentives until the fund recovers its past loss. 

2.3 Classifications and Funds of Hedge Funds 

There are several ways to classify hedge funds. First, the classification can be 

based on the location where a hedge fund is registered. Onshore (or domestic) funds are 

registered in the US whereas offshore funds are typically registered in a tax haven such as 

British Virgin Islands, the Bahamas, Bermuda, the Cayman Islands, Dublin, and 

Luxembourg where tax liability to non-US investors is minimal. Second, hedge funds can 

be classified according to their investment style either reported by the hedge fund 

managers or determined by an algorithm. Since there are no broad consensuses about the 

meaning of "investment style", each database service vendor has its own set of 

definitions about hedge fund style. 

Making direct investment in hedge funds is difficult and risky. The minimum 

investment in a single hedge fund is about US$100,000 to US$1,000,000 (Fung and 

Hsieh, 2000). In order to create a well diversified portfolio of hedge funds, an investor 

needs a substantial investment and a great effort to monitor the activities of the hedge 

funds. For this reason, a special group of hedge funds called "funds of hedge funds" 

(FOF, hereafter) have emerged to facilitate investing in hedge funds. FOFs are 

investment vehicles that are supposed to allocate investor dollars into the winning hedge 
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funds, diversify risk, improve liquidity, do the proper due diligence, and monitor the 

hedge funds they invest in. The downside of investing in FOFs is the double fee layer. 

FOFs often charge 1% management fee plus 10% performance fee on top of the fees 

charged by hedge fund managers. Despite of the double fee structure, FOFs have enjoyed 

an exponential growth. According to an estimate in the EurekaHedge database, the 

universe of FOFs had 2,600 funds with a total value of $624 billions as of the end 2006, 

up 35% from the 2005 estimate, and accounts for 40% of total global hedge fund assets. 

Another report by Hedge Fund Research shows that 85% of new hedge fund investment 

in 2003 was through a fund of funds as compared to less than half in 2000. 

2.4 Common Types of Investment Organizations 

< Figure 1 to be inserted here > 

Figure 1 shows the relation among some popular investment organizations 

including index funds, mutual funds, hedge funds and funds of funds. A number of 

distinctive characteristics can be observed. First, both index fund and mutual funds are 

registered with the SEC, while hedge funds are not. Some FOFs are registered, but the 

majority are not. 

Second, the performance of both index funds and mutual funds are usually 

evaluated by a relative return, which compares a fund's actual return to a benchmark's 

return. For instance, the Vanguard 500 index fund's return should be benchmarked 

against the SP500 return. In contrast, hedge funds and FOFs pursue absolute returns, 

which aim to make positive returns regardless whether the overall market is up or down. 
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Third, index funds usually follow a computer generated buying/selling rules. 

Mutual fund managers may attempt to pick securities or time the market, but their 

decisions are often seriously constrained by regulations. Thus, the investment strategy of 

both index and mutual funds can be approximated by a Buy and Hold strategy (Fung and 

Hsieh, 1997). In contrast, hedge fund managers have more freedom to select investment 

tools and often employ dynamic trading strategies (Agarwal & Naik, 2000b). FOF 

managers aim to pick winning hedge funds. 

Fourth, the number of securities held by these organizations varies remarkably. 

An index fund's portfolio usual has the same number of securities as the corresponding 

index. Typical mutual funds usually hold a few hundred of different securities to 

diversify the risk. Hedge funds usually make concentrated investments; therefore they 

tend to hold only a small number of securities. The number of hedge funds held in a 

portfolio of funds of funds is also much smaller than that in a portfolio of a mutual fund. 

Finally, due to the mechanical strategy of trading securities, index funds do not 

have to hire expensive managers; thus, the fees are typically below 1%. Mutual funds 

often charge higher fees, ranging from 1.5% to 5%. Among mutual funds, loaded funds 

are usually more expensive than the no load ones. However, most mutual funds do not 

charge performance fees. Hedge fund fees are much higher and widely vary fund by fund. 

According to Fung and Hsieh (2006), about 80% of hedge funds charge 1 to 2% 

management fee plus 20% performance fee. 
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CHAPTER 3 

Risk Adjusted Measures of Performance 

3.1 Introduction 

Evaluating hedge fund manager skills has important implications for the industry 

as well as for the academics. If hedge fund managers have superior skills in beating the 

market, it would jeopardize the market efficiency hypothesis. If hedge fund managers do 

not have the true talents, it would raise the question about the motivation of investing in 

hedge funds and the fee structure imposed in the industry. 

The performance of portfolio managers has been extensively investigated in the 

finance literature. Early studies employ framework developed by Jensen (1968) and then 

refined by Black, Jensen, and Scholes (1972). The underlying idea is to compare a 

particular manager's performance to a benchmark of similar risks. The stock picking 

ability is often measured by Jensen's alpha in the CAPM below. 

Rp-Rf=ap+j3pRm+ep (1) 

where (Rp - Rf) and Rm are respectively excess returns (net of risk free rate) on 

the portfolio p, and the market portfolio, PP measures the sensitivity of the portfolio 

return to the market portfolio return, ep is a random error, which has an expected value of 

zero. The intercept is known as Jensen alpha, which is expected to be positive if the 

manager has superior stock picking ability, zero if the manager employs random buy-

and-hold strategy and negative if the manager does not have stock picking ability. 

An alternative measure of ranking portfolio performance is the Treynor ratio, 

which measures the reward-to-systematic risk as follows: 



12 

T = -B- (2) 

where ap, pp are Jensen's alpha and portfolio beta, respectively. 

Another popular measure is the Sharpe ratio, which measures the amount of 

excess return per unit of volatility as follows: 

R.-R, 
(3) 

where Rp, Rf are average return on portfolio and risk-free asset, respectively. 

< Figure 2 to be inserted here > 

In Figure 2, the Sharpe ratio is the slope of the line joining cash to portfolio X. A 

higher Sharpe ratio implies a better investment performance. 

Frank Sortino argues that the most important risk is not the volatility risk, but 

rather the risk of not achieving a minimum acceptable return, MAR (see Sortino and 

Meer, 1991; Sortino and Price, 1994). He suggests using the downside volatility instead 

of the standard deviation in the Sharpe ratio. The Sortino ratio is defined as follows: 

Rp~Rr Sortino ratio = — — (4) 
DDp 

where DDp is the downside deviation of returns of portfolio P below the 

minimum acceptable return (MAR). 

Evaluating hedge fund performance is difficult, mainly because hedge fund 

returns are not normally distributed. Specifically, hedge fund returns often have a low 

standard deviation, but a negative skewness and a fat tail (high kurtosis). The traditional 
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performance measures like Jensen's alpha, Sharpe's ratio rely on mean and variance, and 

ignore the effects of the higher moments and underestimate the risk inherent in hedge 

fund returns. To address this issue, Shadwick and Keating (2002) introduce a measure 

called Omega, which accounts for the effects of the higher moments. 

The Omega function is defined as follows: 

b 

\(\-F(r))dr 
Q(L) = ±-L (5) 

JF(r)dr 
a 

Where (a,b) is the interval of returns and F(r ) is the cumulative distribution of 

returns. 

Omega is the ratio of the gain to the loss, given the return threshold L. By 

considering all threshold values, we can establish omega function for an asset or a 

portfolio. In practice, we often consider omega value at the risk-free rate or a zero 

threshold. The omega function has several interesting properties. First, it is a pay-off 

function. For each threshold, it calculates a probability adjusted ratio of gain to loss. 

Second, it is not affected by the sampling error because it is calculated directly from the 

observed distribution and requires no estimates. Consequently, it contains all information 

of the higher moments. According to Shadwick and Keating (2002), Omega usually 

shows markedly different ranking of funds from those derived by Sharpe ratios and 

Jensen alpha when the higher moments matter. 

Different performance measures focus on different aspects of a portfolio. Both the 

Jensen alpha and Treynor ratio are derived from the CAPM and measure the risk as the 

systematic part of the volatility of the return. Jensen alpha measures the total excess 
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return while Treynor ratio measures the excess return per unit of systematic risk. Unlike 

Treynor ratio, Sharpe ratio focuses on the total risk, and Sortino ratio focuses on the 

downside risk. The recently introduced omega ratio extends beyond the mean and 

variance framework to capture risks associated with the higher moments of returns. It is 

important to note that these measures are explicitly described by a few variables like a 

fund's historical returns, the risk-free rate (or minimum acceptable return) and the market 

risk premium. Other important economic factors, however, are not explicitly included. 

Fama and French (1993), and then Carhart (1997) suggest a multiple-factor model 

to improve the explanatory power of CAPM. The four-factor model has been frequently 

used in measuring the performance of mutual funds, but appears insufficient when 

applied to hedge funds. Its limitation is mainly due to the fact that hedge funds often 

employ dynamic investment strategies, which can not linearly be captured by traditional 

risk factors. 

Fung and Hsieh (2001) show that the majority of managed futures funds employ a 

trend-following strategy, resulting in a return profile that is similar to that of a lookback 

straddle portfolio. Mitchell and Pulvino (2001) find that the merger arbitrage returns 

resemble those of merger arbitrage hedge funds. Fung and Hsieh (2002) show that 

convertible bond funds were highly correlated to the CSFB Convertible Bond Index, and 

the High-yield funds were highly correlated to CSFB High-Yield Bond Index. Agarwal 

and Naik (2004) find the strong evidence that long/short equity funds had positive 

exposure to the stock market and Fama French's SMB factor. Extracting the factors from 

prior empirical studies, Fung and Hsieh (2004, 2006) develop a seven-factor model that 

attempt to describe risks inherent in a well-diversified portfolio of hedge funds. 
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In short, hedge fund performance has been studied using different performance 

measures and covering different data and time horizon. Given different settings, it is not 

surprising to find conflicting results regarding the hedge fund performance. In this study, 

I reinvestigate the performance of a sample of fund of funds as well as major hedge fund 

strategy/main indices using various performance measures. 

3.2 Data and Corrections of Data Biases 

There are three commercial databases of hedge funds that have more than ten 

years of actual data collection experience: Center for International Securities and 

Derivatives Markets (CISDM), Hedge Fund Research (HFR), and CTI/TASS (TASS). 

Although some data is available from 1990, most of the data prior to 1994 is backfilled 

and subject to a number of biases. Therefore, recent studies of hedge funds often employ 

data from 1/1994. Hedge fund databases typically issue a main index along with 

subindices representing different investment strategies. Each database has its own method 

to construct the main index and sub indices. All indices, except CTI, are equal weighted, 

possibly because it is difficult to determine the assets under management of hedge funds. 

In this study I obtain the index data directly from the website of the databases. I also 

obtain monthly return data of FOFs from the CISDM database, covering the period 1990 

- 2004. 

< Table 1 to be inserted here > 

Although I have some returns data before 1994, I do not include them in the 

performance analysis because most of them are backfilled. Table 1 shows that the number 
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of funds of funds increased more than seven times during 1994-2004, starting with 145 

funds in 1994 and ending with 1113 funds at the end of 2004. Totally, 1,476 funds 

entered and 363 funds disappeared from the database. The last column in the table reports 

the attrition rate, which is the ratio of the number of dissolved funds to the number that 

existed at the start of the year. On average, about 6.18% of funds disappeared each year, 

which is slightly lower than the 8.54% estimated by Liang (2000) for hedge funds. The 

disappearance of hedge funds is due to various reasons: fund liquidation, merged with 

other funds, closed to new investments, or simply no longer interested in being listed in 

the database. Some types of disappearances create upward biases; others create 

downward biases or no bias at all. For instance, poor performing funds tend to stop 

reporting to the database. As a result, this creates an upward bias in the return of the 

surviving funds. Successful funds that are closed to new investments may also stop being 

listed. This creates downward survivorship bias. Following Malkiel (1995), and Fung and 

Hsieh (2000), I measure the survivorship bias by the difference between two portfolios of 

hedge funds. The observable portfolio invests equal amount in each fund in the database 

each month. If new funds are added to the database, the portfolio is rebalanced to reflect 

the equal weight investment in each fund. Similarly, the capital from defunct funds is 

reinvested among the remaining funds. The observable portfolio is indeed an equal 

weighted index comprising all funds in the database. The surviving portfolio includes all 

funds that are still in the database at the end of the sample. The surviving portfolio is 

similar to the observable portfolio except that it does not include any defunct funds. The 

estimation of the survivorship bias is summarized in Table 2. 
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< Table 2 to be inserted here > 

The surviving portfolio had an average annual return of 9.32% during 1994 -

2004, while the observable portfolio had an average return of 8.66% during this time. 

Thus, the survivorship bias in our FOF sample is 0.67% annually. 

It can be noted that the attrition rate is zero during the period before 1994. This is 

an evidence of the backfilled bias, which arises when a vendor adds the contemporaneous 

returns of new fund into a database along with its historical returns. Since the historical 

returns tend to be more favorable than the contemporaneous returns, adding historical 

return to the database is likely to result in an upward biased return. In order to calculate 

the backfilled bias, I delete the fund returns during the incubation period, in which the 

fund was in operation but not reported to the database. Park (1995) estimated the 

incubation period 27 months in the MAR CTA database, Brown, Goetzmann, and Park 

(1999, hereafter BGP) found a 15-month incubation period in the TASS hedge fund 

database, Fung and Hsieh (2007) used a 14-month incubation period in all databases 

during 1994-2004. I use a 24-month incubation period for two reasons. First, it is an 

average of the estimates used by other researchers. Second, I need two years of return 

data to run Sharpe's regressions. A two-year incubation is consistent with the literature 

and provides consistency through our analysis. As shown in Table 2, the return on the 

portfolio of both "Live" and "Defunct" funds excluding the first 24 monthly returns is 

8.45%. Therefore, the backfilled bias is 0.21% per year. The total of the survivorship bias 

and back-filled bias is about 0.88% in our FOF sample, consistent with findings reported 
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by Liang (2000) and Fung and Hsieh (2000) '. The survivorship and backfilled biases 

vary across different databases, hedge fund strategies or the time horizon. However, it 

appears that both survivorship and backfilled biases are much smaller in FOF return data 

than in hedge fund return data (See panel B). This result lends supports to Fung and 

Hsieh (2000). Specifically, they argue that FOFs' track records are often reconciled and 

audited to match the underlying fund's performance. In addition, FOFs' tracking records 

retain the performance of hedge funds that already gone out of business or stopped 

reporting to the database. As a result, they expect that FOF return data contain less biases. 

Another potential bias is stale hedge fund prices, which arises when hedge funds 

hold illiquid securities that are difficult to price, and they value their own portfolio. 

According to Lhabitat (2004), only 30% of US onshore hedge funds use third party 

administrators to value their portfolio. Some hedge fund managers intentionally smooth 

hedge fund returns, which result in underestimated systematic risk-adjusted returns. 

Another source of stale price is due to the way hedge fund returns are reported. 

According to Brown, Goetzmann, and Ibbotson (1999), the management fee and high 

watermarks are determined according to the year-end asset values. Consequently, the 

monthly data do not correspond to the normal reporting period for hedge funds and do 

not reflect the actual returns experienced by the investors. To reduce the potential 

spurious findings, I also carry out analysis using returns data at quarterly, semiannual and 

annual intervals. 

1 Liang (2000) finds that survivorship bias for FOFs in HFR database is 0.03% a month during 1994-1997. 
Fung and Hsieh (2000) find that survivorship bias for FOFs in TASS database is 1.4% per year during 
1994-1998. 
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3.3 Empirical Results 

3.3.1 Single Factor Model (CAPM), Sharpe, Omega andSortino Ratios 

Table 3 shows the annual returns of different hedge fund indices and sub indices 

along with the returns on the equity market2 and US T-bill. 

< Table 3 to be inserted here > 

The return on the FOF sample has been adjusted for both survivorship and 

backfilled biases using the estimates in previous section. The returns of hedge fund 

indices/subindices have been adjusted for survivorship bias by using Fung and Hsieh 

(2006)'s estimates. During 1994-2004, the average annual return on the equity market 

was 11.69% compared to 9.64% on HFR main index, 10.78% on equal weighted CISDM 

main index and 8.39% on value-weighted CTI main index. The portfolio of the FOF 

sample performed poorly, averaging at only 7.78% per year. Among the hedge fund 

strategies, only Equity Hedge was able to beat the equity market. The whole investigation 

period experienced a period of bull market during 1994-1999 and a period of bear market 

during 2000-2004. The return on the equity market was very impressive, averaging at 

20.82% annually in the first subperiod (bull market), but was miserable, averaging only 

0.21% annually in the second subperiod (bear market). All hedge fund strategies could 

not beat the equity market during the bull market, but all of them still generated decent 

2 Equity market is the portfolio of all funds included in the COMPUSTAT database, obtained form 
French's website. 
3 According to HFR, funds must stay in the data base at least one month before their current returns are 
included in the calculation of hedge fund indices. Thus, the indices after 1994 are free of backfilled bias. 
However, the individual fund's return data may contain the backfilled biases. 
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returns when the equity market was bearish. Among the hedge fund strategies, Equity 

Hedge generated the highest average return (12.52%), followed by the Event-Driven 

(11.51%). The Equity Hedge reaped huge benefits during the bullish stock market, 

earning an average of 19.08% a year while reduced the exposure to the equity market 

during the bearish stock market, earning 4.66% annually. The portfolio of the FOF 

sample performed poorly compared to other hedge fund strategies. In fact, it 

outperformed only the Equity Market Neutral. 

< Table 4 to be inserted here > 

Table 4 provides further statistics on hedge funds' characteristics. Panel Al 

shows selected performance measures using monthly returns. Both the beta and standard 

deviation of all hedge fund strategies are smaller than those of the equity market. In fact, 

some hedge fund strategies (Convertible Arbitrage, Equity Market Neutral) have near-

zero betas and very small standard deviations, only about 3-4% annually compared to 

15.67% of the equity market. However, the returns on some other hedge fund strategies 

(Merger Arbitrage and Relative Value Arbitrage) were strongly skewed to the left, and 

the returns on all hedge fund indices displayed high kurtosis, indicating evidence that 

hedge fund returns are not normally distributed. 

Despite the poorer performance in term of average return, all hedge fund indices 

outperformed the equity market in terms of the Jensen alpha, Treynor or Sharpe ratio. 

The reason is that hedge funds have small beta and standard deviation. It should be noted 

that CAPM is not a good model when applied to hedge fund returns. In fact, the model's 
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R-Squares are relatively small, ranging from 0.09 (Convertible Arbitrage) to 0.64 (Equity 

Hedge). 

The evidence suggests that traditional performance measures like the Jensen 

alpha, Treynor ratio, and Sharpe ratio tend to favor the hedge funds over the stocks. 

When performance is measured by the Omega and Sortino ratios, the performance 

ranking varies depending on the threshold. Both the Omega and Sortino ratios represent 

the concept of gain-to-loss, despite gains and losses are measured differently. When the 

threshold is set low, investment with lower chance of loss will be preferred. Similarly, 

when the threshold is set high, investment with higher chance of gain will be preferred. 

Risk avoiding investors would set threshold low so that they can avoid loss, while risk 

tolerant investors would set the threshold high so that they can reap more gain. When 

threshold is set to zero, both the Omega and Sortino ratios agree with the traditional 

measures. When threshold is set to the risk free rate, the performance rankings based on 

the Omega and Sortino are strikingly different from those based on the traditional 

measures. The equity market now outperformed five out of the eight hedge fund 

strategies. It also outperformed the CTI index and the CISDM FOF sample. Both the 

Omega and Sortino often yield identical performance ranking, possibly because both of 

them are conceptually related "downside" risk-adjusted return measures, and special 

cases of Kappa, a generalized risk-adjusted performance measure (see Kaplan and 

Knowles, 2004).The performance ranking by Omega and Sortino are different from that 

by Sharpe despite that Sharpe ratio is also based on the concept of gain-to-loss. The 

reason is that the Sharpe ratio only penalizes the volatility measured by the standard 
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deviation, while the Omega also penalizes volatilities in higher moments (like skewness 

and kurtosis). 

When broken down into sub periods, Panel A2 and A3 in Table 4 show that all 

hedge fund indices deeply underperformed the equity market during the bullish stock 

market, but outperformed both the equity market and T-Bill index during the bearish 

stock market. Hedge fund returns become less volatile while the equity market returns 

become more volatile during the bearish stock market. Hedge funds' exposures to the 

equity market (beta) also decrease during the bearish stock market. 

During the first subperiod (1994-1999), all hedge funds underperformed the 

equity market in term of absolute return, but only Macro shows negative Jensen alpha 

and Treynor ratio. However, the Sharpe, Omega and Sortino ratios indicate different 

rankings during this period. The Sharpe ratio indicates five out of eight HFR hedge fund 

strategy indices underperformed the equity market, while both the Omega (Rf) and 

Sortino (Rf) indicate only the Equity Hedge index would beat the equity market. 

To avoid spurious results due to the potential of stale-price effect, I also carry out 

analysis using returns data at different intervals. If the returns are independent from each 

other, the actual annual standard deviations can be estimated from periodic standard 

deviations as follows: 

Sa=Sm*4N (6) 

where 8a is the actual standard deviation of the annual returns, 8m is the standard 

deviation of periodic returns, which can be daily, weekly, monthly, etc. , N is the number 

of periods per year, which is 12 for monthly, 4 for quarterly, 2 for semiannual intervals. If 

the periodic price is smoothed, the standard deviation will be underestimated using 
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periodic returns. As the return interval increases, the standard deviation will be less 

affected by price smoothing. Therefore, in the presence of stale prices, I expect the 

annualized standard deviation increases when the measurement interval increases. 

I select January-December period for computing annual returns, January-June and 

July-December for semiannual returns, January-March, April-June, July-September, and 

October - December for quarterly returns. The Panels B, C and D show the results using 

quarterly, semiannual and annual return intervals. Some interesting patterns are observed 

when the measurement interval increases from a month to a year as follows. 

• As the return intervals increase from a month to a half-year, the 

annualized standard deviations do not always increase, and in some cases, they decrease. 

However, when the measurement interval increases to a year, all standard deviations 

increased significantly. This suggests the possibility that fund managers, intentionally or 

not, smooth periodic returns. 

• The annualized returns increase slightly, possibly due to compounding 

effects. 

• The negative skewness and fat tail (high kurtosis) characterize only the 

monthly return distributions. When longer intervals are used, hedge fund returns become 

less negatively skewed and the distribution tails become thinner (lower kurtosis). In fact, 

both the HFR and CISDM main indices display positive skewness and thin tail (kurtosis 

is lower than 3) when measured semiannually or annually. 

• The beta of most hedge fund strategies or hedge fund indices remained 

unchanged while the R-Square dropped significantly. For instance, when the interval 
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increases from a quarter to a half-year, the beta for HFR main index changed from 0.41 to 

0.39 while the R-Square dropped from 0.73 to 0.54. 

• Traditional performance measures (Jensen alpha, Treynor, Sharpe ratio) 

basically remained unchanged. The Omega and Sortino ratios increase slightly, but the 

performance rankings remained unchanged. 

In summary, the results confirm the previous findings that monthly returns of 

hedge funds tend to have small standard deviations, negative skewness and high kurtosis. 

The traditional performance measures like the Jensen alpha, Treynor and Sharpe ratios 

tend to favor the hedge funds over the stocks despite that most hedge fund strategies 

underperformed the equity market in term of absolute returns. The main reason is due to 

the low exposure to the market measured by beta and the low total volatility measured by 

the standard deviations. When adjusted for the volatility in higher moments (skewness 

and kurtosis in the Omega ratio) or the downside volatility (in the Sortino ratio), hedge 

fund returns become less favored compared to the equity market. Analysis using various 

measurement intervals indicates the potential stale prices in hedge funds' periodic 

returns. Similar evidence is also found for the equity market. The performance rankings, 

however, do not appear to be affected by the stale price. 

3.3.2 Multifactor Models 

The low R-Squares in the CAPM model when applied to hedge funds suggests 

that hedge fund returns are exposed to factors other than the market. I employ Fama-

French's extended four-factor model to investigate the potential impacts of non-market 

factors on hedge fund returns. The model is specified as follows: 

Rp-Rf = ap+j3p*Rm+sp*SMB + hp*HML + wp*WML + ep (7) 
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where (Rp -Rf) is monthly excess return of portfolio p, Rm is monthly market risk 

premium, SMB, "small minus big" is the monthly return on a portfolio of small stocks 

minus the monthly return on a portfolio of large stocks,, HML, "High book value minus 

Low book value" is the monthly return on a portfolio of high book value stocks minus the 

monthly return on a portfolio of low book value stocks, and WML, "Win minus Loss" is 

the monthly return on a portfolio of the past year's winners minus the monthly return on a 

portfolio of the past year's losers (See Fama French, 1995, 1996). Fama-French's four 

factors and the risk-free rate are obtained from French's website. 

< Table 5 to be inserted here > 

Table 5 summarizes the regression results for eight strategy hedge fund indices, 

three main hedge fund indices (HFR, CISDM, and CTI) as well as the portfolio of the 

FOF sample. First, the model does not perform well when applied to hedge funds. The R-

Squares for equal weighted HFR and CISDM indices are .77 and .74, respectively. The 

R-Square for the value-weighted CTI index and the portfolio of FOF sample are lower, 

only .46 and .54, compared to the range 0.89 to 0.97 reported in mutual funds (Carhart, 

1997). At the strategy index level, Fama-French model works even worse: except for the 

Equity Hedge (R2=75%), and the Event Driven (R2=69%), other strategies have R-

Squares ranging from 0.09 to 0.41. Compared to the CAPM model, the Fama-French's 

four factor model makes some improvements, but is still well below its performance in 

mutual funds. Second, all constant terms are positive, indicating that all hedge fund 

strategies, main indices, and the sample of FOF outperformed the equity market during 
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the whole investigation period (1994-2004). This is consistent with the findings based on 

the CAPM model. Third, the market factor is always significant. Other factors are all 

significant for the main indices and the portfolio of the FOF sample, but not for all hedge 

fund strategies. In particular, the size factor (SMB) is significantly positive for all 

strategies except Convertible Arbitrage. This indicates that hedge funds are strongly 

exposed to small stocks. The HML factor is significantly positive for five out eight 

strategies, suggesting hedge funds are also strongly exposed to stocks with high book-to-

market value ratio. The momentum factor is significantly positive for only three 

strategies. 

The subperiod analysis reveals similar results to those obtained from CAPM. 

First, the market betas remained significant across all strategies during both subperiods. 

There is also evidence that hedge funds reduced the exposure to the market, size (SMB) 

and financial distress (HML) factors during the bear market. For instant, the betas for all 

hedge fund strategies and main indices were higher during the bull market and lower 

during the bear market. The SMB and HML became not significant during the second 

subperiod. Second, the constant terms are significantly positive in all cases, except for the 

Macro strategy, CTI index and the portfolio of FOF sample during the period 1994-1999. 

Finally, the R-Squares improved in both subperiods. The changes in the factor exposure 

coefficients, along with the improved R-Squares suggest that hedge funds shifted their 

investment styles depending on the state of the market. 

I also carry out analysis using the Fung and Hsieh's seven-factor model (Fung and 

Hsieh, 2001, 2004,2006). The model is specified as follows: 

Rp -Rf =ap + # *SPMRF+J32 *SCMLC+J33 *BDL0RET+/34 *BAAMTSW 

J35 *PTFSBl>/36 *PTFSFX+f31 *PTFSCOM 
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where SPMRF is the excess return of the S&P 500, SCMLC Small Cap minus 

Large Cap, BD10YRET the return of ten-year Treasury bond above the risk-free return, 

BAAMTSY the return of Baa bonds above the return of ten-year Treasury bond. The last 

three factors, PTFSBD, PTFSFX, and PTFSCOM are the return of a portfolio of 

lookback straddles on bonds futures, currency future and commodity futures, 

respectively. SPMRF and SCMLC are the equity factor most important for long/short 

equity funds; BD10RET and BAAMTSY are the bond factor most important for fixed-

income hedge funds; the three lookback portfolios are most important for trend followers 

or managed futures (see Fung and Hsieh, 2001, 2004, 2006). The Fung and Hsieh's seven 

factors can be thought as the proxies for three types of investment strategies: "Buy-and-

Hold", "Dynamic Trading", and "Leverage" strategies (Fung and Hsieh, 1997). The first 

four risk factors are for capturing returns generated by "Buy-and-Hold" strategies, while 

the lookback straddles factors for capturing the returns generated by strategies of 

dynamic trading or using leverage. 

< Table 6 to be inserted here > 

Table 6 summarizes the regression results for the Fung and Hsieh's seven factor 

model. Panel A provides the results for the whole period. In term of the R-Square, the 

seven-factor model does not perform better than the Fama-French's four-factor model. 

Specifically, it improves the R-Squares for equal-weighted HFR and CISDM indices by 

only 2-3%, but decreases the R-Squares for vale-weighted CTI and the portfolio of the 

FOF sample by the same amount. The constant terms remain significantly positive for all 
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hedge fund strategies, main indices and the FOF sample. The first two factors in the 

seven factor model are similar to the market and size factors in Fama-French's. Thus, 

they are significant like their counterparts in the Fama-French's model. The next two 

factors, BD10RET and BAAMTSY are significant for some hedge fund strategies, CTI 

index and the FOF sample, but not for equal-weighted main indices. The last three 

factors, PTFSBD, PTFSFX, and PTFSCOM are designed to capture the dynamic trading 

strategies employed by hedge funds. However, only PTFSBD can be found significant in 

all main hedge fund indices and the portfolio of FOF sample. The PTFSFX are not 

significant for any main indices. The PTFSCOM is slightly better than the PTFSFX, 

being significant for CTI index. At the strategy level, PTFSBD is found significant for 

four strategies; the other lookback straddles factors are only significant for one or two 

strategies. 

The subperiod analysis reveals similar results. The R-Squares have been 

improved slightly. For instance, the R-Squares for the HFR, CISDM main indices 

increased from 0.77 - 0.79 for the whole period to 0.81-0.86 for the subperiods. However, 

the three lookback straddle factors are not significant for all the main indices during 

1994-1999. Interestingly, the PTFSBD is no longer significant for the three main indices 

and portfolio of the FOF sample. Like the Fama-French model, the seven-factor model 

also indicates that all strategies and main indices except the value-weighted CTI main 

index and the portfolio of the FOF sample outperformed the market during the period 

1994-1994. 

In summary, the three dynamic trading factors in the Fung and Hsieh's model do 

not appear to add significant explanatory power over the Fama-French's extended four-
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factor model. Both models indicate that all hedge fund strategies and main indices 

outperformed the market during 1994-2004, and all hedge fund indices except the value-

weighted CTI index and the portfolio of the FOF sample outperform the market even 

during the period 1994-1999, when the average annual return on the equity market was 

20.82%, compared to only 13.24% of HFR main index, and 14.45% of CISDM index. 

3.4 Conclusion 

In this chapter, I analyze the performance of eight hedge fund strategies classified 

by the HFR database, along with thee popular equal-weighted HFR, CISDM and value-

weighted CTI main hedge fund indices, as well as the portfolio of a FOF sample obtained 

from CISDM databases. The study of monthly returns on the portfolio of the FOF sample 

reveals survivorship and backfilled biases. The average annual survivorship and 

backfilled biases in our FOF sample, respectively, are 0.67% and 0.21%, consistent with 

those reported by Liang (2000), and Fung and Hsieh (2000). The survivorship and 

backfilled biases in FOF return data are much smaller than those in hedge fund return 

data. This result lends the supports to Fung and Hsieh (2000) arguments that FOF return 

data contain less biases. I confirm that hedge fund returns have smaller standard 

deviation, but negative skewness and strong kurtosis when measured monthly. However, 

the negative skewness and strong kurtosis disappeared when measured at a longer 

interval. I also find evidence of stale price in all the periodic except annual returns. 

However, it appears that the performance rankings are not influenced by the presence of a 

stale price. Both the single factor (CAPM) and multifactor models (Fama-French's 

extended four-factor and Fung and Hsieh's seven-factor) suggest that the returns of all 

hedge fund strategies are exposed to the market and size factors. Other factors including 
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three lookback straddles factors are found significant for only a few hedge fund strategies 

during certain periods. It appears that the lookback straddle factors could not capture the 

dynamic trading risk for many hedge fund strategies and even for hedge fund main 

indices. The seven-factor model does not perform better than Fama-French's model 

during the whole period or during the first subperiod, but performs much better in the 

second subperiod. A possible explanation is that during a bearish stock market, hedge 

funds switch the investment style to reduce exposure to the Fama -French's factors, but 

not to the factors in the seven-factor model. Regardless of the models used (the CAPM, 

Fama-French's or Fung and Hsieh's), hedge funds' exposure to the equity market is 

higher during a bullish stock market, and lower during a bearish stock market. For 

instance, the exposure of HFR main index to the equity market was about 0.43-.45 during 

the first period, and only about 0.31 to 0.38 during the second period. Other hedge fund 

indices exhibit similar exposure patterns during the two subperiods. Performance 

measures based on the factor models appear to favor hedge funds over stocks even during 

a bullish period when hedge funds' performance was far behind that of the equity market. 

However, this result should be accepted with criticism because the R Squares of all the 

factor models were not high across the major hedge fund strategies, and hedge fund main 

indices. Further research need to identify more relevant factors underlying hedge fund 

returns. I also find that the performance ranking of the Omega and Sortino ratios usually 

agree with each other. When the threshold is set at zero (less risk tolerance) both the 

Omega and Sortino ratios tend to emphasize more on downside volatility than on the 

potential return; thus, they generally agree with the traditional performance measures like 

the Jensen alpha, Treynor, Sharpe ratio. When the threshold is set at risk-free rate (more 



31 

risk tolerance), both the Omega and Sortino break away from the traditional measures; 

many hedge fund strategies become less preferable over the equity market. 
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CHAPTER 4 

Performance Benchmarks of Funds of Hedge Funds 

4.1 Introduction 

4.1.1 Benchmarking Methods 

Risk factor models like the CAPM, Fama-French (1993)'s three-factor, Carthart 

(1997)'s four-factor models have gained popularity in mutual fund research, but not in 

hedge fund research. A number of factors and techniques have been proposed to better 

understand the nonlinear relationship between the returns of hedge funds and those of 

traditional assets. Fung and Hsieh (2004, 2006) use option based factors while Chan, 

Getmansky, Haas and Lo (2006) use squared and cubed SP500 terms to describe this 

nonlinear relationship. Agarwal and Naik (2000b) use the stepwise regression involving a 

high number of variables. These attempts improve our insight into the return behavior of 

hedge funds. However, it remains a challenge to uncover all the relevant factors 

underlying hedge fund returns because hedge funds employ a wide range of strategies. 

The lack of understanding of the systematic risk factors inherent in hedge fund 

returns is probably a reason that some early studies measure performance as the 

difference between a hedge fund's return and the average return of all hedge funds 

following the same style. The "style" benchmark, however, is flawed because hedge fund 

strategies are heterogeneous even the hedge funds follow the same style. 

Sharpe (1994) proposes a model to determine a fund's exposure to the twelve 

asset classes using only realized fund returns. Based on the exposures to the twelve asset 

classes, a benchmark portfolio can be established for each individual fund. The Sharpe 

model has gained wide acceptance in research of mutual fund performance because it 
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provides an insight into fund performance with using minimal information. However, its 

application to hedge funds has not been fruitful. Fung and Hsieh (1997) show that hedge 

funds follow strategies that are dramatically different from mutual funds. By running the 

Sharpe style analysis (without imposing constrains on the coefficient) on 3,327 open-

ended mutual funds in the Morning star database, they find that half of the mutual funds 

have R squares above 75%, and 92% have R squares above 50%. However, when they 

run the Sharpe style regression on hedge funds, nearly half of the hedge fund sample has 

R squares below 25%. In addition, a quarter of the hedge funds are negatively correlated 

with the asset classes. 

When applied to hedge funds, Sharpe's style analysis yields low R square because 

of the dynamic trading and leverage employed by hedge fund managers. A hedge fund 

can change its market exposure quickly. In such a case, the regression coefficients will no 

longer represent the fund's true investment style, resulting in a large tracking error and 

low R square. 

Recently, some researchers attempt to build synthetic hedge funds by focusing on 

the statistical properties of hedge fund returns. If a hedge fund's returns can be replicated 

by a synthetic hedge fund at a lower cost, it would indicate that the hedge fund's 

performance is not superior. Kat and Palaro (2005) develop a procedure aimed at 

replicating the statistical properties (standard deviation, kurtosis, skewness) of hedge 

fund returns by trading futures on traditional assets. By investigating 485 hedge funds, 

they find that the majority of them did not add value because their return could have been 

generated by trading SP500, T-Bonds and Eurodollar futures (Kat and Palaro, 2006). 

However, Fung and Hsieh (2006) argue that the statistical technique does not explicitly 
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recognize the changing risk factors and are unlikely to determine where the next risk is 

coming from. 

4.1.2 Focus on Funds of Hedge Funds 

Methods frequently used in assessing mutual fund performance appear 

handicapped when applied to hedge funds. This problem is summarized by Dwyer (2006) 

that a direct comparison between mutual funds and hedge funds is "not a useful way of 

thinking about hedge funds". Given the challenge facing researchers on hedge fund 

managers' skills, some recent studies turn their focuses to Funds of Hedge Funds (FOF). 

Fung and Hsieh (2000) propose that FOF be a proxy of the market portfolio of hedge 

funds because FOFs contain less measurement biases than individual hedge funds for two 

reasons. First, the track records of majority of FOFs can be reconciled and audited. 

Second, individual track records of FOFs do not contain survivorship, selection and 

backfilled biases. The portfolio of FOFs, however, contains both survivorship and 

backfilled biases. They estimate that both survivorship and backfilled biases in the 

portfolio of FOFs are less than half of those in the portfolio of hedge funds, which are 

confirmed by my finding in the previous section. 

Another important, but not widely discussed benefit of focusing on FOFs is the 

similarity between the role of FOFs in the hedge fund universe and that of mutual funds 

in the traditional capital market. Table 7 provides comparisons among the hedge funds, 

funds of hedge funds, and the mutual funds. 

< Table 7 to be inserted here > 
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A mutual fund holds a portfolio of financial securities like stocks, bonds, etc, 

while a FOF holds a portfolio of equities of hedge funds. Unlike hedge funds, both 

mutual funds and FOFs face constrains in taking short positions in their assets. Fung and 

Hsieh (1997) show that mutual fund returns are similar to those generated by a Buy and 

Hold strategy. The dominating strategy of FOFs also resembles "Buy and Hold" because 

they cannot trade their equity freely due to the lockup period imposed by the hedge funds. 

On one hand, assets of mutual funds can be clearly defined as stocks, bonds, or money; 

assets of funds of funds can be grouped into "market neutral", "macro", "event driven", 

etc. On the other hand, the underlying assets of hedge funds are usually not well defined 

because hedge funds can engage in all kinds of trading and change their portfolio mix 

quickly. According to Fung and Hsieh (2000), FOFs are also more transparent than hedge 

funds. 

FOFs are similar to mutual funds in many important aspects. Therefore, I expect 

that standard methods applied to mutual funds can also be applied to FOFs. This 

observation is important because we have known a great deal about mutual funds, but not 

much about the hedge funds and funds of funds. Viewing from this perspective, it is 

natural to use "hedge fund indices" as "asset classes" when analyzing the returns of funds 

of funds in Sharpe's framework. 

Amence and Vaissie (AV, 2006) attempt to measure individual FOFs' 

performance by regressing FOF returns on EDHEC indices, subject to Sharpe's 

constraints: 

RFOFJ = X A*, , ,+(« + *,) for t = \,...,T (9) 
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where RFOFt is the return of FOF at time t, Pk is the exposure of the FOF to style 

factor k, Rik;t is the return of the style factor (EDHEC index) k at time t, a is the intercept 

term, and st is white noise. They find that the hedge fund indices on average explain 

about 56.7% of the variations in individual FOFs' returns. Only a quarter of FOFs display 

an R square of 43% or less. In addition, when decomposing FOF returns into two 

N 

components: strategic allocation (^pkRIkyl) and active management (a), they find that 
k=\ 

on average FOF managers generate an excess return of 0.89% annually. Of this total 

excess return, 1.55% is due to the manager's strategic allocation skills, and -0.65% is due 

to the manager's active management. They also find that while 88.66%) of hedge fund 

managers display positive strategic allocation skills, only 30.91% of them display active 

management skills. This study, however, has some limitations. First, it assumes that FOF 

managers do not change their style exposures during the investigation period (1/1994 -

12/2003). This assumption may lead to a downward biased estimate of active 

management4. Second, they select only a small sample of 97 FOFs that have full records 

during the study period. This selection procedure is likely to increase the survivorship 

bias, resulting in upward bias of estimating FOF performance. 

Figure 3 summarizes a few directions in research of hedge funds and FOFs. The 

majority of studies attempt to uncover the factors underlying portfolios/ indices of hedge 

funds. Representative studies include Fung and Hsieh (1997, 2004, 2006), Chan, 

Getmansky, Haas and Lo (2005). Another research area targeting at the return behavior 

of individual hedge funds is represented by Agarwal Naik (2000), Edward and Caglayan 

4 Grantt (1977) demonstrates that market timing ability will cause down-ward biased estimate of active 
management performance. 
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(2001). Fung and Hsieh (2000) discuss various biases related to individual FOFs as well 

as the portfolio of FOFs. Amence and Vaissie (2006) analyze the performance of FOFs 

using Sharpe's style analysis involving hedge fund strategy indices. 

< Figure 3 to be inserted here > 

In this study, I will also implement the Sharpe style analysis on FOFs. However, 

my study differs from Amenc and Vaissie (2006) in several important aspects. First, their 

objective is to determine "ex post" excess returns based on a multivariate regression. My 

objective is to build an appropriate benchmark portfolio for each FOF so that I can 

calculate "ex ante" excess returns. Second, AV (2006) assume the style exposures to 

remain constant during the study period while I update them every month. Therefore, my 

estimate of fund performance is not biased. Third, I do not impose the condition that 

funds must have continuous track record during the whole investigation period. As a 

result, I can work with a much larger sample with both living and defunct funds 

4.2 Data Descriptions 

From the FOF sample described in the previous study, I select funds of funds that 

have at least three years of returns data during 1/1992-12/2004. The hedge fund strategies 

are represented by the eight HFR sub indices. 

< Table 8 to be inserted here > 
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Table 8 provides the correlation coefficients between the FOF portfolio and the 

hedge fund strategies. During the whole period, 1994-2004 (Panel A), the correlation 

coefficients between the FOF sample and the hedge fund strategy indices are moderate, 

ranging from 0.33 to 0.85. In addition, there is no high correlation among the hedge fund 

strategy indices. Panel B and C show the correlation coefficients during subperiods. In 

general, some coefficients changed slightly from a period to the next, but the patterns are 

similar to those observed for the whole period. 

< Table 9 to be inserted here > 

Table 9 shows results of regressions of FOF portfolio returns on eight HFR 

strategy indices. The regression coefficients were constrained to non-negativity and their 

sum was constrained to be one (100%). During the whole period, the R-square was about 

0.87 and the constant term was about -11 basis points a month, or -1.32% per year. The 

FOF portfolio was exposed strongly to the Macro, Equity Hedge and Distressed 

Securities and negligibly to the other indices. When broken down into subperiods, the 

alpha was negative during the first subperiod, but slightly positive during the second 

period. The R square was also improved slightly, from 0.87 to 0.91. FOFs changed the 

style exposures even though the three strategies, Macro, Equity Hedge and Distressed 

Securities remained the most important factors in both subperiods. It can be concluded 

that eight HFR strategy indices can explain a significant portion of variations in the 

returns of the FOF portfolio. The result is robust through time. Overall, FOFs as a group 
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underperformed the style benchmark portfolio of hedge fund indices on the net basis. 

However, the underperformance of 1.32% per year was well within the fee schedules. 

4.3 Empirical Results 

I run Sharpe's style regression for each FOF using a rolling window of 24 months 

to determine its exposure to the major hedge fund strategies: 

Ri,w = Pii.tFi.w +P2i,tF2,w+ ••• + P8i,tF8>w + ew (10) 

where Rk;W is the monthly returns of fund i during the past two years, Fk;W is the 

monthly returns on strategy index k during the past two years, ew is error term with 

expected value of zero. The constant term is suppressed to zero. The regression 

coefficients are subject to a non-negativity constrains and their sum must equal 100%. 

< Figure 4 to be inserted here > 

Figure 4 shows that the about half of the FOFs have an average R square above 

50%, which is much better than the average R-square obtained from regressing individual 

hedge fund return on various asset classes5. However, there is also one-fifth of FOFs that 

have an average R-square below 25%. Figure 5 and 6 show the average R-square 

distribution in subperiods. Only 45% of FOFs in the first subperiod have an average R-

square above 0.5 compared to 56% of funds in the second subperiod. Overall, the result 

suggests that the eight HFR strategy indices are capable of explaining the major variation 

in returns of a significant portion of FOFs. The reasonably high average R- square raises 

5 Fung and Hsieh find that half of the mutual funds have R square above 75%, and 92% have R squares 
above 50%. However, when they run Sharpe style regression on hedge funds, nearly half of the hedge fund 
sample has R square below 25%. 
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the prospect of replicating the funds' returns by using the portfolios of the eight HFR 

strategy indices. 

< Figure 5 to be inserted here > 

< Figure 6 to be inserted here > 

Based on the regression coefficients obtained from equation (10), I construct 

benchmark portfolios for each individual fund as follows: 

BPi;t= bii,,F,,, +b2i,tF2,t+ ... + b8i,,F8jt (11) 

where bk,t is the style exposure to the hedge fund strategy k during the past two 

years, and Fk,t is returns on the strategy k during period t. 

To investigate the fund managers' skills, I create three portfolios. The "FOF" 

portfolio is an equal-weighted portfolio of all funds of funds in the sample. The "FOF" 

portfolio gives the actual returns to the investors, net of all fees. The "Style Benchmark" 

portfolio is equal-weighted portfolio of individual benchmarks, which are calculated by 

equation (11). The "Style Benchmark" portfolio represents fund managers' investment 

styles, or strategic capital allocation. The "market" portfolio is equal weighted portfolio 

of eight HFR strategy indices. The "market" portfolio represents an investment strategy 

that requires no skills at all. If the fund manager possesses ability to pick winning funds, I 

expect the "FOF" portfolio outperform the "Style Benchmark" portfolio. If the manager 

has ability to forecast the winning strategies, I would expect the "Style Benchmark" 

portfolio outperform the "market" portfolio. 
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< Table 10 to be inserted here > 

Table 10 reports the performance of the three portfolios. Panel Al shows the 

results involving 802 qualified funds for the whole period. The qualified funds are those 

which have returns data for at least three consecutive years. The Style Benchmark 

portfolio displays the statistic characteristics (standard deviation, skewness, and kurtosis, 

beta) that are close to those of the FOF portfolio, indicating that the overall replication is 

successful. The annualized returns on the FOF portfolio is only 7.90%, compared to 

8.63% on the Style Benchmark. Thus, fund managers do not outperform the style 

benchmarks on the net return basis. However, the difference between the annual return on 

the FOF portfolio and that on the Style benchmark portfolio is only 0.73%, apparently 

smaller than typical management and incentive fees6. This suggests that FOFs might 

outperform the style benchmark on the pre-fee basis. In other words, fund managers 

might have some fund-picking skills, but they do not pass on any gain to the investors. 

This view is consistent with market efficiency with costly information. The return on the 

style benchmark portfolio is smaller than that on the market portfolio. This indicates that 

following hedge fund investment style would not add value. Thus, the hypothesis that 

managers have ability to predict winning hedge fund strategies is not supported. 

Since the results can be affected by the funds that have low R squares, I repeat the 

analysis by imposing different conditions on the R-squares. Panel A2 and A3 report the 

analysis with minimum R-square above zero and the average R-square above 0.5, 

6 Fung and Hsieh (2006) show that for FOF, the median management fee was 1% and the median incentive 
fee was 10%. Given these estimates, the total fees would be 1.88% for the net return of 7.90%. 
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respectively. When more condition is imposed on R-square, the sample size is shrunk, but 

the findings are largely the same. 

< Figure 7 to be inserted here > 

Figure 7 shows cumulative return differences among the three portfolios. Holding 

FOF portfolio for the whole period (1994-2004) would earn less than holding style 

benchmark and the market portfolios by about -0.74% and -1.16% a year. However, the 

difference cannot be rejected at any meaningful significance. The return on the style 

benchmark portfolio minus that on the market portfolio declined sharply after 1999. 

Figures 8 and 9 show similar results when different conditions on R-square are imposed. 

All the three figures indicate a potential break point around the end of 1999, coincident 

with the disruption of the internet bubbles. 

< Figure 8 to be inserted here > 

< Figure 9 to be inserted here > 

I then carry out the subperiod investigation. Panels B2 and B3 (Table 10) show 

the performance of the three portfolios during the two subperiods, 1994-1999 and 2000-

2004, respectively. It can be seen that FOF portfolio underperformed the market portfolio 

in both subperiods, but slightly outperformed the style benchmark portfolio during the 

second subperiod. This is consistent with the previous finding in Table 9. The style 
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benchmark portfolio generated the highest returns during a bullish stock market, but 

gained the lowest return during a bearish stock market. Again, the style benchmark 

portfolio characteristics (standard deviation, skewness, kurtosis, beta) resembled those of 

the FOF portfolio in both subperiods, indicating the success of replicating FOF returns, at 

least at the portfolio level. 

To gain insight into the performance of individual funds, I carry out the analysis 

of tracking errors. A fund's tracking error is the difference between its return and that on 

the style benchmark portfolio during a period. A high average tracking error can indicate 

either exceptional performance of a fund (too bad or too good) or a poor benchmark or 

both. 

< Figure 10 to be inserted here > 

< Figure 11 to be inserted here > 

< Figure 12 to be inserted here > 

Figure 10 shows the distribution of average tracking errors for individual funds. 

When no restriction is imposed on R-square, the total cases with extreme returns account 

for less than 4% of the sample. About 86% of the sample has moderate average tracking 

errors, which are between -0.5% and 0.5% a month. Specifically, about 30% of funds 

underperformed the style benchmark slightly while 56% of funds outperformed the style 

benchmarks slightly. When I select only funds that have all R squares above zero, the 

sample size is reduced from 802 to 533 funds. Figure 11 shows the cases with extreme 
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negative tracking errors (more than one percent a month below zero) account for less 

than 2% while no significant cases exhibiting extreme positive tracking error (more than 

one percent a month above zero). The central distribution is similar to that in Figure 10: 

26% of funds slightly underperformed the style benchmarks, while 62% slightly 

outperformed the style benchmarks. Figure 12 show the distribution of tracking errors 

using the most stringent conditions on R-square. The number of funds now is reduced to 

407, and there is no case with extreme returns. Again, the central distributions remain 

basically the same: 27% of fund exhibiting a slightly negative performance while 66% of 

funds exhibiting a slightly positive performance against the style benchmarks. Hence, the 

evidence suggests that most of the extreme cases are due to the poor style benchmark, 

and they will go away when a better style benchmark (higher average R square) is used. 

Despite the potential issues related to a small number of extreme cases, the overall 

distribution of tracking errors suggest about two third of funds outperform the style 

benchmarks, while only a third lag behind the style benchmarks. 

< Figure 13 to be inserted here > 

< Figure 14 to be inserted here > 

To investigate whether the findings are robust to time horizon, I repeat the 

analysis in subperiods. Figure 13 shows that the percentage of extreme cases was 

relatively large in the first subperiod, accounting for 12% of the sample, which is evenly 

divided into two groups of positive and negative extreme tracking errors. The cases that 

have moderate tracking errors account for only 74% of the sample. Specifically, 41% of 



45 

the sample slightly underperformed the style benchmark, compared to 31% of the sample 

that slightly outperformed the style benchmark. Figure 14 shows that the distribution of 

the tracking errors in the second subperiod is similar to that during the whole period. The 

proportion of funds that outperformed the style benchmark during the whole period 

appears biased toward the results in the second period because the sample size in the 

second period is more than twice of that in the first period. The evidence suggests funds 

tend to underperform the style benchmark in the first subperiod and outperform the style 

benchmark in the second period. A possible explanation is that the style benchmarks 

performed well in the first half period and did poorly in the next half period. 

< Table 11 to be inserted here > 

To further assess the performance of individual funds, I test if a fund's returns are 

significantly different from those of the style benchmark. Table 11 summarizes the 

testing results. Panel Al shows that about 3% of the sample consistently underperformed 

the corresponding style benchmarks, compared to 8% of the sample consistently 

outperformed the style benchmarks. The results are robust whether I impose the 

conditions on R square or not (see Panels A2 and A3). Panel Bl shows that about 5% of 

the sample significantly underperformed the style benchmarks during the first period, 

compared to only 3% of the sample outperformed the style benchmarks. Panel B2 

confirms the previous findings that funds were more likely to outperform the style 

benchmarks in the second subperiod. 



46 

4.4 Conclusion 

In this chapter, I analyze the performance of a sample of FOFs obtained from 

CISDM database. As I discussed in the previous study, the factor models have several 

serious limitations when applied to hedge funds. Particularly, factors underlying hedge 

fund returns are not sufficiently identified in the literature. Instead of using a factor 

model, I rely on style benchmark portfolios as a performance measure for FOFs. I show 

that the hedge fund strategy indices can explain substantially the variation in returns of at 

least half of the FOF sample. Simple regressions of the returns of the portfolio of FOFs 

on the returns of the eight HFR strategy indices shows that FOFs as a group 

underperformed the eight hedge fund strategy indices during the period 1994-1999, but 

slightly outperformed the indices during 2000-2004. However, the simple regressions 

also reveal that FOFs changed their exposure to the indices. Thus, the average exposures 

determined from the simple regression might not correctly describe the movement of the 

FOF portfolio. I refine the analysis by developing a style benchmark portfolio for each 

individual fund. A style benchmark portfolio is formed from the hedge fund strategy 

indices with the weights (style exposure) determined from the Sharpe's style regression 

using rolling windows of 24 months. To evaluate the fund manager skill, I construct 

three portfolios. The FOF portfolio is an equal weighted portfolio of FOFs. The aggregate 

style benchmark portfolio (hereafter Style Benchmark portfolio) is an equal weighted 

portfolio of all individual style benchmark portfolios. Finally, the market portfolio is an 

equal weighted portfolio of the eight hedge fund indices. Then, I decompose the funds' 

excess return above the market into two components. The first component, the fund-

picking skill, is the return difference between FOF portfolio and the style benchmark 
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portfolio. The second component, the trend forecasting skill, is the return difference 

between the style benchmark portfolio and the hedge fund market portfolio. 1 find that the 

style benchmark portfolio replicates the FOF portfolio remarkably well. The results are 

robust in subperiods as well as under different criteria of replication measured by R-

squares. Overall, I find that FOFs as a group underperformed the hedge fund market by 

1.16% a year. The major part of the underperformance is due to the negative fund-picking 

skill on the net basis, about -0.74% a year. However, this amount is significantly smaller 

than typical management and incentive fees charged by the fund managers. Thus, fund 

managers on average may have ability to pick winning funds on the gross basis. 

Unfortunately, I do not have information to estimate the gross return directly. The second 

part of the underperformance is due to the managers' strategic allocation of capitals, 

about -0.42% a year. This amount is reduced, but remains negative when I impose more 

stringent conditions on R squares. Thus, managers appear to have no ability to predict the 

winning hedge fund strategies. 

The fund level analysis reveals that about 8% of funds consistently outperformed 

the style benchmarks while about 2% of funds consistently underperformed the style 

benchmarks. Funds were more likely to underperform the style benchmarks in a bullish 

stock market than in a bearish stock market. The results are robust to conditions imposed 

on R-squares. 
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CHAPTER 5 

Performance Persistence of Funds of Hedge Funds 

5.1 Introduction 

A direct test of the managerial skill of fund managers is the test of performance 

persistence. If success were due primarily to luck rather than skill, we would not expect 

to see a high degree of performance persistence among successful managers (Edwards 

and Caglayan, 2001). The studies of hedge fund performance persistence, however, yield 

mixed results. 

Brown et al. (1999) study the performance of offshore hedge funds over the 

period 1989 through 1995. They measure the performance by both raw and market risk 

adjusted annual returns. They find no evidence of performance persistence regardless 

whether using raw or market risk adjusted returns. 

Agarwal and Naik (2000) exam the quarterly, half yearly and annually 

performance persistence using HFR data that cover the period between 1/1982 and 

12/1998. They measure fund performance by the alpha and appraisal ratio. They find that 

the performance persistence decreases as the length of return measurement intervals 

increases. They also extend analysis to the series of wins and losses for more than two 

consecutive periods. In the multi period framework, the level of performance persistence 

is significantly smaller than that observed in the two-period framework, and is due 

mainly to repeat-losers rather than repeat-winners. 

Edwards and Caglayan (2001) employ a multi factor model to measure the Jensen 

alphas for individual hedge funds during the period 01/1990 through 08/1998. They find 
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evidence of significant performance persistence over one- and two-year horizons among 

both winners and losers. 

In past studies, alpha and Sharpe ratio are the two most popular performance 

measures for hedge funds. In general, alpha measures the excess return above a 

benchmark of similar risk while the Sharpe or information ratio scales the excess return 

to a unit of return volatility. In practice, there are several ways to measure alpha because 

risk can be estimated differently. For instance, alpha is defined as a constant term in a 

CAPM (Brown et al 1999) or in a multiple factor model (Edwards and Caglayan, 2000). 

Alpha can also be defined as the return of a hedge fund using a particular strategy less the 

average return for all hedge funds following the same strategy (Agarwal Naik, 2000). The 

main issue with alpha is that we do not have a good risk-factor model for hedge funds 

(see discussion in the first essay). As a result, alpha is unlikely to represent a true risk-

adjusted excess return. In addition, both alpha and Sharpe ratio are designed for the 

mean-variance framework. Thus, they are not capable of capturing the effects of the 

higher moments in hedge fund returns. 

In this study, I address the issue of performance measures by using Sortino ratio 

and style benchmark in addition to traditional measures like alpha and Sharpe ratio. As 

shown in the previous section, the Omega ratio is capable of capturing all moments in 

returns while the Sortino can capture the downside volatility. When the threshold is set at 

risk-free rate, the Omega and Sortino ratio often produce performance ranking that are 

strikingly different from those produced by traditional measures. Since the Omega and 

Sortino often generate similar performance ranking7 I will use Sortino as a performance 

7 Kaplan and Knowles (2004) show that both Omega and Sortino are conceptually related "downside" risk-
adjusted return measures, and special cases of Kappa, a generalized risk-adjusted performance measure. 
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measure in this study. I also use the excess return above the style benchmark as another 

performance measure. Unlike alpha, the excess return above the style benchmark will 

exclude the effects of investment style and provides clearer evidence on managers' fund-

picking skills. 

In order to avoid the potential effects of stale price, I carry out the analysis using 

returns data at different frequencies. To avoid potential returns biases, I focus on the FOF 

because FOF return data tend to contain the least bias (Fung and Hsieh, 2000). 

5.2 Empirical Results 

5.2.1 Test of Two Period Performance 

I follow Agarwal and Naik (2000) and use the two way winner-and-loser 

contingency table method. The winner/ losers are defined as funds that performed above/ 

below the median using a particular performance measure. Persistence is determined by 

whether a fund is a winner (or loser) in two consecutive periods. Consistent winners and 

losers are labeled as WW and LL. Similarly, winner (or loser) in the first period and loser 

(or winner) in the second period is labeled as WL (or LW). I employ cross-product ratio 

(CPR) to detect persistence. The CPR is calculated as follows: 

CPR=(WW*LL)/(WL*LW) (12) 

According to Christensen (1990), the natural logarithm of the CPR follows 

normal distribution and has a standard error as follows: 

cr, ,„„„. = / 1 H h (13) 
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If wins and losses are random, we expect CPR to be one. The null hypothesis of 

no persistence or trend reversal is rejected if Z statistic is significantly different from zero 

(two-tail test). Z statistic of CPR is calculated as follows: 

Z=HCPR) 
a 

A Z-statistic value of 1.96 (-1.96) corresponds to significance at the 5% level, and 

indicates performance persistence (trend reversal). 

< Table 12 to be inserted here > 

As shown in the first essay, there is some evidence of stale pricing when returns 

are measured monthly, quarterly or semiannually. To avoid potential impacts of stale 

price, I use the annual returns data. To be included in the sample, funds must have at least 

three calendar years of returns data. Table 12 reports the findings over the period 1994-

2004. The returns data in 1994 is used to determined the first past winners. It is shown on 

the table 12 that the null hypothesis is strongly rejected for the whole period, regardless 

of the use of performance measures. However, the results of overall persistence are 

biased toward the trend in recent years. Indeed, as the sample size increased about ten 

folds during the ten-year period, from 49 in 1995 to 445 in 2004, the CPR ratios in recent 

years would have more weight in the calculation of the overall CPR. As seen on Table 

12, there is overwhelming evidence of persistence during 2001-2004: fifteen out of 

sixteen cases have been found positively significant. The only case that did not indicate 

the persistence occurred in 2003 when performance is measured by alpha. 
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The evidence of persistence, however, is less significant during 1995-2000. 

Specifically, when performance is measured by the Style Benchmark, Sharpe and Sortino 

ratios, the Z statistics are positive in seventeen out of eighteen cases, but significant only 

in four cases during the period. All the four significant cases occurred in 1997 and 1999. 

When performance is measured by alpha, no evidence of performance can be found. 

Eventually, three out of the six cases have negative Z statistics, and one of them is 

significantly negative (in 2000). The mixed results during 1995-2000 are due to the ways 

I measure the performance. Alpha measures a fund's relative performance to the average 

of all funds. Alpha often produces the least evidence of persistence. When adjusting for 

the investment style, the evidence of persistence becomes much stronger. Specifically, 

the style benchmark indicates that the CPR ratios in every year are greater than one, and 

the null hypothesis is rejected in five out often years. Style benchmark also focuses on 

the fund's return but adjusts for the style difference. Sharpe and Sortino ratios generally 

agree with style benchmark. 

< Table 13 to be inserted here > 

The downside of using annual data is the reduced number of investigation 

periods. To investigate the potential impact of the measurement interval, I count the 

percentage of periods that experience persistence or trend reversal. Table 13 reports the 

percentage of significant cases for each performance measure. In general, more than half 

of the periods experienced performance persistence, regardless the measures or return 

interval used. The only exception occurred when the annual performance is measured by 
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alpha. In this case, only 30% of the periods experienced persistence. The degree of trend 

reversal is much weaker than that of the persistence. When measurement intervals are 

monthly or quarterly, about 5-13% of periods experienced trend reversal. When 

semiannual or annual return intervals are used, no trend reversal could be observed if 

performance is measured by the Sharpe or Sortino ratios. 

In summary, the two period performance persistence tests indicates strong 

evidence of persistence during the period 2001-2004, but only marginal evidence of 

persistence during 1995-2000. The evidence of persistence during 1995-2000 is largely 

consistent with Edwards and Cagayan's (2000). Generally, the degree of persistence does 

not decrease when the measurement interval increases as documented by Agarwal & 

Naik (2000). However, when performance is measured by alpha, the degree of 

persistence decreases significantly at the annual interval. The trend reversals are only 

occasionally observed, particularly if the semiannual or annual intervals are used. The 

degree of performance persistence is usually lowest when performance ranking is based 

on alpha. When adjusting for the investment style or scaling excess return to a unit of 

volatility, I often find stronger evidence of persistence. 

5.2.2 Quintile Analysis 

In the previous section, I have found some evidence that the past performance 

positively influences the future performance, particularly when performance is measured 

by the Style benchmark, Sharpe or Sortino ratios. In this section, I will investigate how 

the past performance influences the future return. At the end of each period, FOFs are 

sorted into quintiles according to a particular performance measure. Funds in the bottom 

quintile have the poorest performance while funds in top quintile have the highest ones. 
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Then, I form three portfolios. The "past winners" is equal weighted portfolio of all funds 

in the top quintile. The "past losers" is an equal weighted portfolio of all funds in the 

bottom quintile. Both the "past winners" and the "past losers" portfolios are rebalanced at 

the end of the next period. The "All Funds" is an equal weighted portfolio of all funds in 

the sample. In addition, I also set up three zero investment portfolios. The "past winners 

minus past losers", or WML portfolio is an equal weighted, zero investment portfolio 

with a long position in the past winners and a short position in the past losers. The "past 

winners minus all funds", or WMA is an equal weighted zero investment portfolio with a 

long position in the past winners and a short position in all funds in the sample. The "past 

losers minus all funds", or LMA is an equal weighted zero investment portfolio with a 

long position in the past losers and a short position in all funds in the sample. The three 

zero investment portfolios are also rebalanced at the end of the next period. Although it is 

unrealistic to keep short position in a portfolio of FOFs, the analysis of zero investment 

portfolios can shed light into the relative performance of different groups of funds. In 

each period, I test whether the return on zero investment portfolio is significantly positive 

for WML and WMA (winners continue to win), or significantly negative for LMA (losers 

continue to lose). 

< Table 14 to be inserted here > 

Table 14 show average annual returns for the three portfolios. Panel A shows the 

return differences between the past winners and the past losers. The null hypothesis of no 

performance persistence is rejected if the return on zero investment WML is significantly 
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positive at 5% significant level. On average, annual returns on WML are positive, 

ranging from 0.16% (measured by style benchmark) to 1.77% (measured by Sortino), but 

not significant for the whole period 1994-2004. The evidence of persistence, however, is 

found in several years, particularly in 2001-2002, and 2004 when the returns on WML 

portfolio are all positive, and eleven out of twelve cases are significantly positive. There 

is also some evidence of persistence during 1996-1997 when returns on WML are all 

positive and two out of eight cases were significant. In many cases, the return on WML is 

quite large, but the null hypothesis cannot be rejected, possibly because of the small 

sample size during this period. Overall, performance persistence is evidenced at least in 

four out often years, consistent with results in previous section. 

I further investigate whether the persistence is due to the past winners or to the 

past losers. Panel B reports the returns on WMA, "Winners Minus All Funds" portfolio. 

The average annual returns on WMA are usually positive, but not statistically different 

from zero for the whole period 1994-2004. Indeed, the returns on WMA are positive in 

25 out of 40 cases, and ten of them are significant. Similarly, Panel C reports returns on 

LMA, "Losers Minus All funds" portfolio. The average annual returns on LMA are 

usually negative, but not statistically different from zero for the whole period 1994-2004. 

The returns on LMA portfolio are negative in 24 out of 40 cases, and nine of them are 

significant. Overall, the degree of persistence is equally found among the past winners 

and the past losers, particularly in 2001, 2002 and 2004. The WMA portfolio has the 

highest return (0.95%/year) if performance is measured by alpha. Similarly, the LMA 

portfolio has the lowest return (1.47%/year) if the performance is measured by Sortino 
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ratio. This suggests investors could have used alpha to select past winner and used 

Sortino ratio to avoid past losers. 

< Table 15 to be inserted here > 

I also investigate the persistence using shorter time intervals. As indicated in the 

previous sections, there is some evidence of stale price in monthly, quarterly and also 

semiannual returns. Thus, I expect a higher degree of persistence when the shorter 

measurement intervals are used. Table 15 shows the summary findings. Panel A shows 

the annual return on portfolio WML. As the measurement intervals increase, the returns 

on zero investment decline, regardless how to measure the performance. Specifically, the 

return on the portfolio WML is ranging from 11% to 13% in the case of monthly interval, 

from 7% to 8.5% in the case of quarterly or semiannual interval, and from 0.16% to 

1.77% in the case of annual interval. Interestingly, the percentage of significant cases 

(column Pos. Sig. %) changes only slightly while the return on the portfolio WML drops 

sharply when the measurement interval increases. Panels B and C report the returns on 

portfolio WMA (Winners minus All funds) and LMA (Losers minus All funds). The 

results are similar to those reported in Panel A: the degree of persistence decreases when 

the interval increases. It also appears that the persistence is due to both past winners and 

past losers, which is consistent with Edwards and Caglayan (2000). Panel D provides the 

summary of test statistics for Panels A, B and C. The null hypothesis of no persistence for 

the period 1994-2004 is always rejected if monthly, quarterly or semiannual interval is 

used. The hypothesis cannot be rejected if annual interval is used. 
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5.3 Conclusions 

In this study I investigate the performance persistence of funds of hedge funds for 

the period 1994-2004 by using the two-period framework (see Brown et. al, 1999) and 

quintile analysis. Using funds of funds data minimizes potential data biases as argued by 

Fung and Hsieh (2000). Fund performance is evaluated by four different measures: alpha, 

style benchmark, the Sharpe and Sortino ratios. Alpha measures a fund's excess return 

above the average return of all funds. Style benchmark adjusts the excess return for a 

fund's investment style. The Sharpe ratio scales the excess return to a unit of total 

volatility while the Sortino ratio scales the excess return to a unit of down-side volatility . 

The investigation uses different measurement intervals: monthly, quarterly, semiannual 

and annual interval. 

When using measurement intervals from a month to a half year, I find strong 

evidence of persistence. The two-period framework suggests that about 47% to 67% of 

the periods experienced the persistence. The quintile analysis also indicates similar 

degree of persistence. In addition, the quintile analysis shows that the persistence is due 

to both past winners and past losers, although the degree of persistence is more profound 

among the losers. The return on zero investment portfolio WML is impressive, ranging 

from 7.20% to 13.62% per year, and usually decreases as the measurement interval 

increases. However, short-term persistence can be inflated by the stale fund price. In 

addition, most funds have a significant lock-up period, making it difficult for investors to 

take advantages of short term persistence. 

When using annual interval, I obtain mixed results. The two-period framework 

continues to reject the null hypothesis of no persistence for the whole period 1994-2004, 
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but the result is biased toward the patterns in recent years. The quintile analysis shows 

positive returns on the WML zero investment portfolio, but none of them is significant, 

possibly due to the short period of the investigation. 

The choice of performance measures does not affect the results if measurement 

interval is a half year or less. In this case, all four measures indicate significant 

persistence during the period 1994-2004. When the annual return is used, the two-period 

framework shows that alpha produces the least evidence for persistence while the other 

three measures tend to agree with each other. The quintile analysis, however, shows that 

the past winners portfolio based on alpha tend to do the best, outperforming the equal 

weighted index of FOF by 0.95% per year. In contrast, the past losers portfolio based on 

the Sortino ratio tend to suffer the most, underperforming the equal weighted index of 

FOF by 1.57% per year. This implies that the investors should consider funds that have 

the highest returns in the past and avoid funds that have the lowest Sortino ratio in the 

past. 
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Ĥ

 
0 

L
_

_
 

^ 
-1

.5
 

-1
 

-0
.5

 
O

 
0.

5
 

1
 

1
 

A
ve

ra
ge

 R
 S

qu
ar

e 

M
ea

n
 R

 s
q

u
ar

e 
<0

 
0-

 2
5%

 
25

%
 -

50
%

 
50

%
 -

75
%

 
75

%
-1

00
%

 
T

o
ta

l 
N

um
be

r 
o

f F
O

Fs
 

P
er

ce
nt

ag
e 

55
 

7%
 

98
 

12
%

 
24

2 
30

%
 

30
0 

37
%

 
10

7 
13

%
 

80
2 

10
0%

 



96
 

F
ig

ur
e 

5:
 D

is
tr

ib
ut

io
n 

of
 R

-S
qu

ar
es

, s
ub

 p
er

io
d 

1 
(1

99
4-

19
99

) 
T

he
 f

ig
ur

e 
sh

ow
s 

th
e 

di
st

ri
bu

tio
n 

of
 th

e 
fu

nd
s'

 a
ve

ra
ge

 R
2 d

ur
in

g 
19

99
4-

20
04

. E
ac

h 
R

-s
qu

ar
e 

is
 d

et
er

m
in

ed
 f

ro
m

 t
he

 S
ha

rp
e'

s 
st

yl
e 

an
al

ys
is

 w
ith

 r
ol

lin
g 

w
in

do
w

s 
of

 2
4 

m
on

th
s:

 

R
ijW

 =
 a

+
 p

u>
tF

1]
W

 +
p2

i,t
F 2

, w
+

 •
 • 

• 
+

 P
sL

tF
g.w

 +
 e

w
 

(1
) 

w
he

re
 F

k
w
 i

s 
th

e 
re

tu
rn

 o
n 

st
ra

te
gy

 i
nd

ex
 k

 d
ur

in
g 

w
 p

er
io

d,
 p

kl
t i

s 
th

e 
st

yl
e 

ex
po

su
re

 o
f 

fu
nd

 i
 o

n 
th

e 
H

FR
 s

ub
 s

tr
at

eg
y 

in
de

x 
k 

at
 ti

m
e 

t, 
e w

 is
 e

rr
or

 te
rm

 w
it

h 
ex

pe
ct

ed
 v

al
ue

 o
f 

ze
ro

, a
 is

 a
 c

on
st

an
t. 

45
 

40
 

35
 

w
 

LL
 

O
 

30
 

U
L 

4—
 

° 
25

 
0 _Q

 
£ 

20
 

•7
 

15
 

10
 5 

I 

- 
P

er
io

d:
 1

/1
99

4-
12

/1
99

9 

- - -

D
is

tri
bu

tio
n 

of
 A

ve
ra

ge
 R

 S
qu

ar
es

 
'

i 

^̂
B_

_ 

^^
^^

^^
^^

H
 

^
^

^
^

^
^

^
^

^
^

^
^

^
^

^
^

H
 

^̂
^̂

^̂
^̂

^̂
Ĥ
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