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Abstract 

Using paired tests of high and low minimum investment group funds on several 

performance measures for hedge funds and funds-of-funds from 1991-2005, we find that 

funds imposing a higher entry fee requirement on their investors produce significantly 

better performance both on a raw basis and a risk-adjusted basis. Differences in the 

performance of the high and low entry fee funds are found to be less significant 

economically and statistically in later years, suggesting a diminishing gap in performance 

differences. We also find that there is considerably more cross-sectional dispersion in 

investing in funds with lower minimum investment levels, which indicates a much higher 

level of fund selection risk for undiversified investors desiring investment in funds with 

low entry fee barriers. 
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Chapter 1 

Introduction 

 Minimum investment levels of funds are entry fees barriers set on investors for 

fund participation, and are set at the discretion of fund managers. The natural question 

that arises is: What’s on the other side of the fence? Are barriers that are more restrictive 

protecting some sort of treasure that is not readily accessible to others? This thesis 

examines the effect of minimum investment barriers on hedge fund performance with 

particular interest paid to its impact on retail investors. 

 To test the impact of minimum investment on performance, we split the data into 

two groups; a “high minimum investment level group” consisting of funds having a 

minimum investment level of $250,000-or-more, and a “low minimum investment level 

group” consisting of funds having a minimum investment level of less-than-$250,000. 

This deviates from the approach commonly used in the literature where unadjusted 

minimum investment level is treated as a continuous variable. We suggest that minimum 

investment more closely resembles an ordinal variable with a small number of levels, and 

as such, treating it as a continuous variable will make its effect on performance extremely 

susceptible to outliers. 

 We develop two hypotheses, which we find significant levels of support for. The 

first, the Revealed Manager Skill-Type hypothesis, links managerial incentives to the 

setting of the fund’s minimum investment level. Based on the managerial incentives we 
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identify, we suggest managers of a high skill-type are likely to favour setting a high entry 

fee barrier for the funds they manage. The second of our two hypotheses, the Skill 

Dissemination hypothesis, suggests that performance convergence may take place in the 

industry due to knowledge of the different trading tactics diffusing throughout the 

industry as it matures. 

 Using a robust paired t test methodology on data between 1991-2005 for both 

hedge funds and funds-of-funds—hereafter simply referred to as “hedge funds” or “hedge 

fund industry” unless we draw a distinction between the two sectors—we find support for 

our hypotheses. We find economically and statistically significant performance increases 

on both a raw and risk-adjusted basis as well as less cross-sectional dispersion for the 

higher minimum investment group, which gives support to the Revealed Manager Skill-

Type hypothesis. The performance differences we observe are as large as 0.35% per 

month or 4.2% per year over a 15-year period for Directional Trading funds. For the Skill 

Dissemination hypothesis, the results are a bit more mixed but overall we find some 

evidence to support this hypothesis in the form of decreased performance differentials 

between the high and low minimum investment level groups in later years. Our results 

are robust to several different specifications. 

 

1.1 Hedge Fund Investing for the Retail Investor 

 Hedge funds have increased in prominence as a choice of investment for both 

institutional and retail investors, in part due to their ability to hedge and to generate large 
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positive returns during market downturns. A report published by the United States 

Securities and Exchange Commission (SEC) in 2003 estimated the number of hedge 

funds in operation to be between 6,000 and 7,000 with assets under management of $600 

to $650 billion.1 The report suggested hedge fund assets would exceed $1 trillion in the 

next five to ten years. By 2005, several estimates had already placed hedge fund assets to 

be in excess of the $1 trillion mark.2 In July of 2006, after the United States Court of 

Appeals had overturned legislation that would have required hedge fund adviser 

registration, Chairman Christopher Cox of the SEC testified that the hedge fund industry 

had grown to approximately 8,800 funds with total assets of $1.2 trillion.3 This estimate 

would imply a 3000% growth in hedge fund assets over the last sixteen years.4 A report 

by HedgeFund Intelligence suggests that, as of 2007, hedge fund assets have eclipsed the 

$2 trillion mark.5 The rapid expansion of the hedge fund industry has far surpassed what 

was anticipated in the 2003 SEC report.  

 The large flow of capital into the hedge fund industry is not likely to diminish any 

time soon for several reasons. One, there exists a large capital base, which requires 

investing. Seeking higher returns, many investors are choosing to put their capital into 

alternative investments. Two, hedge funds offer absolute returns, which are desired and 

demanded by more and more investors. Three, institutions, even those traditionally 

                                                      
1 “Implications of the Growth of Hedge Funds”, http://www.sec.gov/news/studies/hedgefunds0903.pdf 
2 See, for example, http://money.cnn.com/2006/01/31/markets/hedge_funds/ 
3 http://www.sec.gov/news/testimony/2006/ts072506cc.htm 
4 Ibid. 
5 http://www.marketwatch.com/news/story/hedge-fund-industry-assets-eclipse-
2/story.aspx?guid=%7BB0695045-6DA9-4D59-A8C1-23BDBA5F2CF2%7D 
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known for conservative investment mandates, such as pension plans, have been investing 

heavily in the hedge fund industry. This has paved the way for further institutional capital 

flow into the industry as hedge funds are increasingly being viewed as mainstream and 

acceptable choices. Four, retail investors, observing the excess returns and alternative risk 

profiles attained by many institutions are likely to feel more secure about investing in 

hedge funds. The hedge fund industry itself due to its rapid growth may be providing an 

impetus for new prospective retail investors to jump onto the bandwagon. 

  At the time that the SEC report was released in 2003, concerns about the welfare 

of less sophisticated, retail investors were identified but not considered to be too material. 

Since then, hedge fund industry assets have expanded much more rapidly than were 

anticipated, as have cases of fraud. The number of enforcement cases against hedge fund 

advisers increased from four in 2001 to 90 as of 2006.6 This is not a minute amount given 

the number of hedge funds in the industry, the unregulated nature of the industry, and the 

SEC’s self-admitted lack of resources for industry oversight. 

 While cases of fraud lie on the extreme end of mismanagement, far more 

prevalent and observable are cases of poor management, which are reflected in consistent 

fund underperformance.7 Poor management may be caused by poor managerial skill, 

insufficient diligence on the part of managers or otherwise. 

                                                      
6 http://www.sec.gov/news/testimony/2006/ts072506cc.htm 
7The topics of fraud, mismanagement and poor management are receiving increased attention in the 
literature due to the prominence of recent hedge fund and proprietary trading scandals. Brown, Goetzmann, 
Liang and Schwarz (2008) suggest failures in internal controls, losses due to misrepresentation and failures 
due to management fraud can be thought of as elements of operational risk and attempt to specify the risk 
quantitatively by developing a new measure called the ω-Score.  



 

 

 

5

  In light of the issues dealing with poor management, the topic of minimum 

investment level becomes a very important one. In particular as it relates to retail 

investors who are less likely to possess the monetary flexibility required to access funds 

with higher minimum investment barriers and less likely to possess well-diversified 

portfolios of hedge funds. If lower minimum investment levels are associated with lower 

performance measures, there may be cause for concern for both retail investors and hedge 

fund regulators. If lower minimum investment levels do not negatively impact fund 

performance, more individuals may want to consider investing in hedge funds and there 

may be less concern for industry oversight. 

 One remedy for the fund selection risk retail investors are more likely to incur is 

to invest in funds-of-funds. Funds-of-funds offer diversification benefits not easily 

achievable by less wealthy retail investors on their own. In light of the large number of 

cases of mismanagement or poor management, diversification becomes an important 

issue. However, the generally large entry fee barriers attached to hedge funds make 

diversification a difficulty for retail investors. Thus, many retail investors turn to the 

Fund-of-Funds sector, and in considering the impact of potential performance 

differentials for funds of different minimum investment levels, we are particularly 

concerned about performance differentials in the Fund-of-Funds sector. 

 Some of the other factors involved that may lead retail investors to gravitate more 

toward the Fund-of-Funds sector include the assumption that Fund-of-Funds managers 

will do a good job in screening, selecting and monitoring the hedge funds they invest in. 
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These are functions that retail investors typically lack either the knowledge or time to 

carry out effectively on their own. If proper diligence on the part of Fund-of-Funds 

managers can be assumed, this is of great benefit to the retail investor.8 

 Investing in funds-of-funds is not without its drawbacks. One such major 

drawback of funds-of-funds as compared to hedge funds is that in the case of funds-of-

funds, investors effectively pay two levels of management fees and two sets of incentive 

fees. The return on the Fund-of-Funds’ portfolio of hedge funds is net of fees charged by 

each of the individual hedge funds. The return to the Fund-of-Funds investor is net of 

fees charged by the Fund-of-Funds to manage investment in the hedge funds. For this 

reason, larger investors that are able to effectively screen, select, monitor and diversify 

investments on their own may prefer to invest directly in the hedge funds themselves 

rather than going through a middleman in the form of the Fund-of-Funds. In contrast, 

retail investors may wish to invest directly in the hedge funds but are often aware that 

doing so would expose them to considerable fund selection risk, and as such are likely to 

opt for the safer Fund-of-Funds choice. 

  

1.2 Investor Protectionism 

 In response to the stock market crash of 1929, the Securities and Exchange 

Commission (SEC) was formed in 1934 to “promote stability in the markets and, most 

                                                      
8 Brown, Goetzmann and Liang (2004) suggest that in addition to the diversification benefits and due 
diligence offered by funds-of-funds, access to otherwise closed hedge funds may also be a benefit provided. 
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importantly, to protect investors”. 9 The era in which the commission came into existence 

was characterized by a lack of transparency in financial disclosures, unreliable 

information and fraudulent sales of stock. Some parallels can be drawn between investing 

in hedge funds today and investing in stocks before the crash in 1929—there is little 

transparency when it comes to understanding the inner workings of particular funds, 

information is not always fully and accurately disseminated, and fraudulent activities 

have been reported for some hedge funds. 

 While most of the attention regarding investor protectionism by the SEC has 

focused on the impact of hedge funds on market stability, the topic of legislation for 

small investor protection is an increasingly important one, not only in how it affects retail 

investors individually but also in how financial markets will be affected by retail 

investors in aggregate. The last decade has been no stranger to the collective ability of all 

types of investors in being able to sustain momentum and volatility in the markets. By 

tightening legislation in the hedge fund industry, retail investors may benefit from 

increased protection and financial markets may benefit from reducing the trading activity 

of potentially highly-leveraged improper fund managers. 

 Over the last few years, the SEC has attempted to introduce legislation tightening 

the exemptions offered to hedge funds for non-registration. However, these attempts have 

yet to result in increased legislation, at least partly due to the efforts of hedge fund 

lobbyists and supporters. After the U.S. Appeals Court overturned legislation requiring 

                                                      
9 SEC Web site. http://www.sec.gov/about/whatwedo.shtml 
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mandatory registration for most hedge funds and their advisors, SEC chairman 

Christopher Cox suggested that the SEC may attempt to adopt an anti-fraud rule against 

hedge funds but to date no new legislation has been enacted.10 There are even accusations 

that fraud prosecutions are being discouraged and rebuked by the SEC.11 In light of these 

events and in conjunction with agency theory, it is not a stretch to suggest that what is 

good for hedge funds may not be what is good for investors, especially those of the retail 

ilk. The most recent attempt by the SEC to require hedge funds to publicly disclose 

information in 2006, though short-lived, did bring about a positive benefit. Before the 

legislation requiring registration was overturned, there was a short period of a few 

months in which a considerable number of funds filed public disclosures. Based on this 

data, Brown et al. (2007) find that hedge fund disclosure may assist in homogenizing the 

informational playing field across different types of investors, which has the potential to 

benefit smaller investors. 

 The inability of the SEC to successfully require hedge fund registration may be 

troubling for retail investors. If there is little difference in the performance of retail 

investors and institutional investors, there is likely little need for the SEC to intercede on 

the industry with investor protectionism requirements. However, if the existence of 

significant performance and risk differences between retail investors and sophisticated 

                                                      
10 Hedge fund managers have been charged of defrauding investors in excess of $1 billion between 2001-
2006. See “SEC Chairman Seeks New Rules for Hedge Funds,” CBC News, 25th July 2006. 
http://www.cbc.ca/money/story/2006/07/25/hedgefund-rules.html 
11 A former investigator for the SEC has testified that he was fired for aggressively pursuing a case of 
insider trader against one of the largest hedge funds after uncovering evidence of a tip from the CEO of a 
prominent investment bank. See “Senate Weighs Hedge Fund Regulations,” Forbes, 28th June 2006. 
http://www.forbes.com/2006/06/28/hedge-fund-hearings-cx_lm_0628hedge.html 
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investors is present, then there may be need for the SEC to pass legislation safeguarding 

investors against fraud and mismanagement. While the caveat has always been buyer-

beware, the SEC’s mandate when it was created in 1934 is firstly to protect investors, and 

it actively attempts to carry this out in many sectors far less risky and requiring of 

investor protectionism than the hedge fund industry. Thus, lack of resources should not 

be a sufficient argument to escape responsibility. 

 To our knowledge, this thesis is the first to exclusively examine the topic of 

minimum investment, and one of the few papers to both base our methodology and relate 

our results using a retail investor framework and perspective. The rest of the thesis is 

organized as follows: Chapter 2 supplies background for our research, Chapter 3 

discusses the data we employ, Chapter 4 speaks of the methodology, Chapter 5 provides 

our main results, Chapter 6 offers robustness checks and extensions, and Chapter 7 

concludes.  
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Chapter 2 

Literature Review 

 Our thesis focuses on the differences in performance for funds with different entry 

fee barriers with an emphasis placed on the effect for retail investors. It most closely falls 

under the limited literature on the impact of minimum investment levels on fund 

performance. More broadly, our thesis contributes to the fund characteristic-based models 

literature. It also adds to the growing literature on managerial self-selection. We discuss 

each of these areas in turn, turning first to the literature on minimum investment as a 

predictor of performance. 

 

2.1 Minimum Investment 

 The topic of minimum investment is an important one as it is the single most 

restrictive barrier to investment of hedge funds from a retail investor perspective. Koh, 

Koh and Teo (2003) briefly look at minimum investment as one possible fund 

characteristic and find it to be insignificant in their univariate and multivariate fund-

characteristic regressions of Asian hedge funds. Their results may not be extendable to 

hedge funds in general, as they are based on a small sample of funds from a less 

developed hedge fund market. Aragon (2007) examines minimum investment in 

conjunction with lockup period and redemption notice period as share restrictions that 

may warrant illiquidity premia. Aragon documents a positive and significant relation 

between minimum investment and excess returns. To our knowledge, this is the extent to 
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which minimum investment as a fund characteristic has been studied. Methodological 

issues in testing may have prevented extensive testing of this variable, as we show later in 

our thesis that minimum investment most resembles a discrete ordinal variable. In both of 

the previously cited studies, minimum investment is treated as a continuous variable in 

pooled regressions, which may be susceptible to leverage points.12 This may be 

corroborated by Aragon’s findings that, in pooled regressions, minimum investment 

significance is highly susceptible to the inclusion of fund size as a predictor. In our own 

pooled tests, using our specification of minimum investment, we observe little impact 

from fund size on the significance of minimum investment. 

 

2.2 Fund Characteristics 

 A unique feature of the hedge fund industry not found in many other asset classes 

is the individuality and non-standardization of its products. When investing in futures 

contracts, call options or debt instruments, we have a reasonable understanding of the key 

factors involved in determining their value and trade in these instruments with 

standardized norms. Even in the case of stocks, we have several models that yield a 

fundamental value for the underlying company, and generally have public access to these 

key variables. In the realm of hedge funds, there is little transparency into the inner 

workings of funds, and as such we know relatively little about how and which funds are 

able to create economic rents. Fund characteristic-based models is a branch of the 

                                                      
12 A leverage point is a value of an independent variable that is distant from its mean value. 
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literature that attempts to explain the performance of funds based on the unique 

characteristics individual to each fund. Often these characteristics may have an impact on 

each other such that certain characteristics that seem significant at first may be rendered 

insignificant in the presence of other fund characteristics that are able to more succinctly 

explain performance. Minimum investment is one such fund characteristic so it is of 

benefit to understand it in the context of other fund characteristics that have been studied. 

 Among the fund characteristics that have been extensively studied are: fund size, 

fund age, management fee, and incentive fee. The effect of fund size on performance 

appears to be mixed with several authors finding positive effects for fund size on 

performance while others have found negative effects and still others have found 

insignificant effects. Géhin (2006) presents a review of some of the evidence on fund size 

and other characteristics. More recently Getmansky (2004) suggests a positive but 

concave relationship for fund size on performance. Ammann and Moerth (2005) support 

this finding but note that the relationship is driven by outliers, and suggest that the 

simpler negative linear relationship is not inferior to the quadratic concave relationship. 

The importance of fund size in the context of minimum investment is that if hedge funds 

were similar in the number of investors they had then those funds with higher minimum 

investment levels would possess a larger capital base. The confluence between fund size 

and minimum investment, under such a scenario, could confound performance results and 

it might be difficult to distinguish which effect was driving results. If fund size has a 

negative effect on performance, as seems to be the minority consensus, then to the extent 
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that funds setting higher minimum investment levels are also larger, in the absence of any 

significant difference in funds with different minimum investment levels, we would 

expect to see underperformance of higher minimum investment funds due to their 

potential correlation with fund size. 

 More consistent results have been obtained when studying fund age. Liang and 

Park (2007) find that younger hedge funds offer higher expected returns. Denvir and 

Hutson (2006) find similar results for funds-of-funds. These studies are consistent with 

the vast majority of articles that find a similar relationship; older funds underperform 

relative to their younger counterparts. The effect of fund age on minimum investment as 

an explanatory variable may be mixed. On the one hand, the rapidly expanding hedge 

fund industry may be more prone to supplying services to more of a retail-oriented 

clientele, in which case we would expect an increase in the number of young funds with 

low minimum investment levels. This positive correlation between fund age and 

minimum investment level would lead us to predict that funds with higher minimum 

investment levels would underperform their lower minimum investment level 

counterparts. On the other hand, general inflationary pressure over the years could mean 

that new funds set “normal” minimum investment levels, which relative to older funds 

are actually quite high. Under this scenario, there would be a negative relationship 

between fund age and minimum investment level. Then in the absence of any significant 

contribution by minimum investment on fund performance, we would expect to observe 
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funds with higher minimum investment levels outperforming their peers with lower 

minimum investment levels. 

 The impact of performance fees, both management fees and incentive fees, on 

performance is mixed. Many studies include them as control variables but the number of 

studies that extensively examine the topic is limited and as such it is difficult to get a 

gauge on the overall findings. Our general impression is that management fees are found 

to largely be statistically insignificant while incentive fees exhibit some positive effects 

on performance. For example, Agarwal, Daniel and Naik (2004) find management fee 

has an insignificant effect on returns. Edwards and Caglayan (2001) find that hedge funds 

with higher incentive fees have better after-fee returns. If management fees have 

negligible or no consistent impact on returns then if the minimum investment level of 

funds also does not impact returns, we would expect to observe no difference in 

performance across funds with different minimum investment levels. We also have no a 

priori belief as to the correlation of minimum investment level with management fee 

level. Incentive fees are another matter. If incentive fees have a positive impact on 

performance, as might be suggested by agency theory, and funds with higher minimum 

investment levels charge higher incentive fees, then if the minimum investment level of 

the fund has no impact on performance, we would expect to observe funds with higher 

minimum investment levels outperforming their lower minimum investment level peers. 
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2.3 Managerial Self-Selection 

 The hedge fund industry has historically been viewed as a playground ripe with 

potential profits for those managers with ability. If this is the case then we may expect 

that there exist certain fund characteristics selected at the discretion of the able manager 

that may significantly impact fund performance. If we can explain why managers select 

certain attributes for their funds then we may be able to deduce how the choice of these 

attributes may affect performance. The literature on manager self-selection is expanding.  

Agarwal and Kale (2007) find multi-strategy funds outperform funds-of-funds and 

explain this through managerial self-selection in which the risk-averse manager, facing 

large costs for fund failure, will shy away from opening a multi-strategy fund if lacking 

confidence in the ability to manage multiple strategies with aptitude. To our knowledge, 

this is the extent of the hedge fund literature that deals with managerial self-selection. 

Most of the literature in this field that uses the term “self-selection” refers to it as a type 

of bias in which funds selectively choose whether or not to report their performance 

results to the database vendor. It is generally thought that funds will only choose to report 

returns to the database when the performance flatters them and as such industry returns 

are overstated. We are hopeful, however, that the managerial self-selection literature, in 

the context of explaining the whys of why certain funds possess certain fund 

characteristics, is expanding. Our thesis will offer a contribution to this expanding area of 

research. 

 Our contributions to the literature are six-fold. One, we provide detailed 

descriptions on the characteristics and trends of minimum investment. Two, we propose a 
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managerial-incentive basis for minimum investment as a primary determinant of 

performance. Three, we suggest a variant of the Omega Measure that we label the 

Probability Omega Measure, which appears to possess more desirable properties for the 

ranking of individual funds. Four, we provide strong support, using several different 

specifications, that minimum investment is positively correlated with performance on 

both raw and risk-adjusted bases. Five, we add to the literature on the impact of manager 

self-selection on performance. Six, we extend the literature on fund characteristic-based 

models by providing support for minimum investment as a significant predictor. 
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Chapter 3 

Data, Variables and Hypotheses 

 Hedge Fund and Fund-of-Funds data from the CISDM (Center for International 

Securities and Derivatives Markets) database up to the end of 2005 are used in this study. 

Our estimation window is from 1991-2005 with data from before 1991, in some cases, 

being used for the purposes of estimating risk measures and value-weighted returns. The 

estimation window chosen represents the extent of the data available, in which a 

minimum number of monthly observations are present to conduct meaningful analysis. 

Our final screened dataset consists of a total of 5,056 funds—2,536 live or active funds, 

and 2,520 dead or defunct funds. 

 The rest of this chapter is organized as follows: Section 3.1 discusses our data 

screening and modification approach, section 3.2 discusses database limitations and 

biases, section 3.3 discusses our strategy classification approach, section 3.4 discusses 

our minimum investment level classification approach, and section 3.5 discusses our 

hypotheses. 

 

3.1 Data Screening 

 Fund-month observations are screened and modified prior to analysis based on the 

following rules: 
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1. A small number of observations exist in which the net asset value (NAV) of the 

fund is greater than its assets-under-management (AUM). These may represent 

reporting or coding errors; both the NAV and AUM are set to missing. 

2. Observations in which the currency used for reporting purposes is other than in 

United States dollars-denomination have their NAV, AUM and minimum 

investment levels set to missing. Levels of fund size and minimum investment are 

not directly comparable across different currencies. 

3. AUM under $10,000 of which most are zero and even one is negative have their 

AUM value set to missing. These may represent reporting or coding errors. 

4. AUM over $500 billion have their AUM set to missing. There are two such funds 

representing nine fund-months with AUM in excess of $1 trillion, which is 

unreasonable given that this is roughly the total amount of estimated industry 

assets during those periods. These may represent reporting or coding errors. 

5. Two fund-month observations with returns in excess of 300% are eliminated. The 

returns surrounding these months and other variables of interest do not support the 

existence of these outliers. These may represent reporting or coding errors. 

6. Special case-by-case modifications may be made. As an example, the monthly 

AUM values for an entire fund-series are set to missing due to highly irregular 

and suspect reported values.  

7. Observations where the fund’s minimum investment level is missing are 

excluded. 
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 In addition, for most of the analysis we conduct, we exclude funds with a 

minimum investment level of zero, unless otherwise stated. A recorded minimum 

investment level of zero may have heterogeneous meanings, which can include: missing 

data, an error in reporting, an error in recording, an undisclosed level that requires 

askance of the fund manager, an undisclosed level that depends on an investor-by-

investor basis, a token amount that the fund has chosen to report as zero, an actual value 

of zero. This latter meaning, much like the case of a fund or company with a size or value 

of zero, leaves us with a mixed impression. For these reasons, we are comfortable 

excluding funds with a minimum investment level of zero, representing 5.4% of funds in 

our screened dataset, from the bulk of our analysis. 

 

3.2 Database Biases 

 Any study of hedge fund performance may be susceptible to the quality and 

accuracy of the data in the database. Aside from potential errors such as measurement 

error, databases may also be plagued by self-reporting biases, backfill or instant history 

biases, and survivorship or graveyard biases. The potential errors are difficult to 

ascertain, quantify and resolve. Use of the CISDM database, one of the three major hedge 

fund databases used in the academic literature (Liang and Park, 2007), may alleviate 

some concerns over the quality of the information. 

To alleviate concerns that backfill bias may play a key role in our results, we can 

check for this by eliminating the first several months of observations of a fund’s series 
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from our estimates. Many authors make estimations based on eliminating between the 

first 12 and 24 months of the fund’s observations.13 Using this approach, Edwards and 

Caglayan (2001) find a positive backfill bias of 1.2% per year by eliminating the first 12 

months of each fund’s observations, based on data from 1991-1998 for the former 

Managed Account Reports (MAR) database—now the CISDM database. Barry (2002) 

suggests that this methodology may reveal little about actual instant history bias. He 

suggests that the primary effect of deleting observations is to greatly reduce the number 

of observations in the dataset and induce a different mix of style groups leading to 

differential aggregate performance characteristics vis-à-vis the original dataset. Based on 

the results we report later, we do not believe the cited level of backfill bias would be able 

to explain the significance of our results. Especially under the scenario in which we do 

not have any reason to believe a significant differential bias would exist between our two 

test groups—funds categorized by minimum investment groups.14 

To address potential survivorship issues, we offer a few reasons for why any 

potential effects of survivorship bias would not be driving any results we find on 

differential performance between the two minimum investment groups, while 

acknowledging that an exact quantification of graveyard biases is difficult to ascertain. 

First, Edwards and Caglayan (2001) find a survivorship bias of 1.9% per year in the 

MAR database for the period from 1991-1998. We have no reason to believe that funds in 
                                                      
13 For example, Edwards and Caglayan (2001) and Fung and Hsieh (2002) eliminate the first 12 months. 
Brown, Goetzmann, Liang and Schwarz (2008) remove the first 18 months. Malkiel and Saha (2005) and 
Liang and Park (2007) cull the first 24 months. 
14 As an additional test, we also eliminate the first 12 months of each fund’s history and find that the results 
do not materially differ from our reported results. 



 

 

 

21

the high or low minimum investment group would be systematically afflicted by 

survivorship biases more so than in the other group. Even in the case that one group were 

affected to a much greater degree than the other group, the 1.9% per year difference 

would not be able to fully explain the level of differential performance we find between 

the two groups. Second, we include a defunct indicator variable in our multivariate 

regressions, which does not significantly alter our results. Third, in the vein of Malkiel 

and Saha (2005), we conduct a logit analysis on the probability of fund demise and do not 

find any evidence of minimum investment group being a successful predictor of fund 

demise. It is also reassuring that Malkiel and Saha found funds that cease reporting are 

likely to be poor performers rather than funds that no longer wish to attract new 

investments. If this is the case for our dataset then any results we obtain for differential 

performance between the two groups are likely to understate the true performance 

differentials.15  

 Finally, the methodological approach we use tends to mitigate survivorship 

biases. One, our point estimate approach to measuring performance and risk-adjusted 

performance specifically avoids exclusion of graveyard funds. It is equally inclusive of 

both live and graveyard fund-month observations.16 Two, our approach is concerned with 

                                                      
15 We also conduct some analysis on the performance differences between the two groups for live and 
defunct funds separately. We find that defunct funds generally exhibit greater performance differentials 
than live funds, which also suggests our reported performance differentials are likely to be conservative, to 
the extent that any non-reported graveyard returns have more similar characteristics to the reported returns 
of graveyard funds vis-à-vis non-graveyard funds—the usual assumption made in attempting to 
characterize potential graveyard biases.  
16 Barry (2002) also suggests that this method of aggregation is the preferred approach to attenuate 
graveyard biases. 
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estimating paired differences. To the extent that the two groups are equally affected by 

survivorship biases, as would be the case when we have no reason to believe that one of 

the groups of funds isn’t affected by the same biases as the other, we would expect the 

difference of the biases to cancel out leaving the statistical and economic significance of 

any results intact. To the extent that the biases affect one group a bit more than the other, 

we would expect the biases in the paired groups to partially cancel each other out, leaving 

the estimates fairly accurate in their economic and statistical significance of performance. 

To the extent that the biases affect one group significantly more than the other, the 

literature may provide clues as to which group is likely to be more affected. Malkiel and 

Saha (2005) find the following variables to be predictors of fund demise: low recent 

returns, high recent standard deviation of fund returns, and small recent fund size. All of 

these fund characteristics tend to be positively associated with funds having lower 

minimum investment levels, as shown in the rest of the thesis, suggesting that to the 

extent graveyard funds are poorer performers, any performance differences we find 

between funds with higher and lower minimum investment levels may be conservative.  

 

3.3 Strategy Classification 

 The data are categorized into 27 strategies based on the CISDM nascent 

classifications and five broad strategy groups. The former categorization provides a more 

objective classification that may reduce bias vis-à-vis our own classification of funds. 

However, there is no universally accepted norm for strategy classification (Agarwal and 
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Naik, 2000). The latter broader categorization is likely to provide improved reliability of 

estimates in both an economic and statistical sense, greater power in testing and may 

more accurately depict the primary managerial skill required for the various styles of 

funds. Our broad strategy classification is similar to that of Beck and Nagy (2003). 

Appendix A shows an exact mapping of the CISDM strategy classification to broad 

strategy classification we employ. Table 1 shows the extent of the small sample size issue 

for many of the strategies based on the CISDM nascent classifications. Note that the 

reported number of funds for each strategy, broad strategy or fund type classification 

represents the number of funds that are active during any portion of our study period. The 

number of active funds for each year of our study period is shown in Figure 1. 

 

 

Figure 1. Number of Active Funds across Time by Broad Strategy 
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 According to Table 1, 15 of the 27 CISDM strategies have less than 100 funds in 

the category. A few of the categories have less than 10 funds. We would not expect to 

obtain reliable results for strategies that have so few observations. Under our broad 

strategy classification, the Stock Selection category accounts for the majority of funds in 

our sample. Under the fund type classification, hedge funds outnumber funds-of-funds by 

a slightly less than 3:1 ratio but from Figure 1, we note that many of the hedge funds are 

no longer active as of 2005. The gap in the prominence of the two fund types is quickly 

diminishing due to exploding growth in the Fund-of-Funds sector. 

 

3.4 Minimum Investment Level Classification 

 The data are categorized based on minimum investment levels into a high 

minimum investment level group and a low minimum investment level group. Figure 2 

shows the relative percentage of minimum investment level profiles by year based on 

funds that are active for at least part of the year.  
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Figure 2. Relative Percentages of Minimum Investment Level Profiles of Active 
Funds by Year 
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is not a stretch to suggest that standard regression and analysis on minimum investment 

may run into difficulties. Thus, a more promising avenue for testing entry fee barriers is 

to separate the funds into minimum investment level groups. 

 In determining group boundaries, we are motivated by three criteria. One, we 

desire a sufficiently low minimum investment level boundary, whereby a low minimum 

investment level group can reasonably be considered to truly be low. Two, we desire the 

sample sizes of our groups to be as minimally unbalanced as possible while upholding 

our first criterion. Three, we desire a sufficiently large sample of observations for each of 

our groups that will allow for reliable testing, at a broad strategy classification level or 

narrower. 

 Based on Figure 2 and our three criteria, we separate funds into a high minimum 

investment level group consisting of funds with entry fee barriers of $250,000-or-more 

and a low minimum investment level group consisting of funds with entry fee barriers of 

less-than-$250,000. This boundary places about 25-30% of observations into the low 

entry fee group. We could also have chosen a boundary of $100,000-or-less as our low 

minimum investment level group. The latter classification is not likely to alter results due 

to the small percentage of funds with entry fee requirements between $100,000 and 

$250,000. We choose the former classification to decrease the unbalanced sample sizes, 

if slightly, and improve the reliability of our testing, especially during the earlier years of 

our sample period, when observations may be sparser. 
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 The raw number of funds that are active during the year under different minimum 

investment level groups is displayed in Figure 3. The number of hedge funds and funds-

of-funds has grown considerably over the last ten years with primary net growth in the 

number of funds occurring at the ‘1000K+’ minimum investment level and secondary net 

growth in the number of funds occurring at the ‘[100K, 250K)’ level. To the extent that 

the tremendous growth in the industry from the supply side and demand side has created 

funds that are increasingly open to more of a retail-based clientele, it appears much of the 

growth is occurring in the ‘[100K,250K)’ minimum investment level group. In the early 

1990s, the ‘Low’ minimum investment level group may have been the ‘(0,100K)’ 

minimum investment level group but it appears that the new ‘Low’ has moved higher 

over the years. An obvious concern for the retail investor is the increasing need to 

commit larger amounts of wealth into funds, even for funds that have ‘low’ entry fee 

barriers. 
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Figure 3. Number of Active Funds under different Minimum Investment Level 
Profiles by Year 
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3.5 Hypotheses 

 We are interested in determining whether the hedge fund industry is a friendly or 

hostile environment for retail investment as evidenced by the performance of funds more 

accessible to retail investors relative to the funds’ peers. We are also interested in 

understanding whether this environment is evolving and whether any changes in the 

environment are making investment in the industry more or less attractive to the retail 

investor. We suspect that the hedge fund industry was primarily the purview of a more 

sophisticated clientele in earlier periods but is becoming more open and attractive to 

retail investors with the growth of the industry. We formalize our underlying conjectures 

for this in the following two hypotheses: 

1. Revealed Manager Skill-Type Hypothesis 

 Managers have latitude in determining the minimum investment level of a 

fund. As such, we expect more highly-skilled managers to set higher entry fee 

barriers. The reasons for managers choosing to set a high entry fee barrier are 

numerous. One, they may wish to only converse or deal with sophisticated 

customers rather than having to dedicate a larger amount of time to customer 

service. Two, they may wish to avoid registration and compliance efforts and 

costs that are required for funds that have a large number of investors. Three, 

managers may be filtering out the low skill-type clients. Investors are called 

partners, so managers may wish to “select” their “partners” to avoid customers 

who will withdraw their funds at the earliest signs of trouble causing fund 



 

 

 

30

instability. High skill-type clients are much more likely to understand the type of 

strategy the manager is employing and may be more patient. This latter effect of 

high entry fee barriers explains why it is difficult for a manager of low-skill type 

to emulate being a manager of high-skill type. Increased scrutiny and discretion 

on the part of high skill-type prospective customers may result in the fund 

launching unsuccessfully if customers are able to discern the manager to be of 

low-skill type. Thus we expect that overall high skill-type managers will tend to 

select high entry fee barriers while low skill-type managers end up selecting low 

entry fee barriers. 

 The Revealed Manager Skill-Type Hypothesis reveals itself in the 

following sub-hypotheses: 

1.1 If higher-skilled managers provide superior performance, then if a correlation 

exists between the skill-type of a manager and the minimum investment level 

of a fund, we expect high minimum investment level funds to yield higher 

returns and risk-adjusted returns. 

1.2 If lower-skilled managers provide more heterogeneous returns due to some 

managers faring extremely well by random chance and others faring 

extremely poorly from very low skill, mismanagement or even blatant 

misappropriation of funds, then if a correlation exists between the skill-type of 

a manager and the minimum investment level of a fund, we expect low 
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minimum investment level funds to have higher heterogeneity of returns or 

cross-sectional risk, as evidenced by larger cross-sectional dispersion. 

2. Skill Dissemination Hypothesis 

 The maturation of the hedge fund industry may lead to the tools and 

tricks-of-the-trade used by high skill-type managers being disseminated to the 

managers of the low entry fee barrier group. This dissemination may occur 

through natural diffusion processes; the more valuable a trading or investing 

technique, the more difficult it is to keep it a secret if it is replicable. It may also 

occur via direct skill transfer as might be the case for employees of fund 

companies leaving to start their own funds. If skill dissemination is occurring, we 

would expect that in later years, low skill-type managers would more closely 

resemble high skill-type managers. 

 The Skill Dissemination Hypothesis reveals itself in the following sub-

hypotheses: 

2.1 If low skill-type and high skill-type managers more closely resemble each 

other in later years, then we expect a convergence of performance between the 

two types, as evidenced by any differences in the returns and risk-adjusted 

returns of the high and low minimum investment level groups diminishing in 

later years. 
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2.2 If lower-skilled managers provide more heterogeneous returns due to some 

managers faring extremely well by random chance and others faring 

extremely poorly but skill dissemination and permeation is taking place, we 

would expect greater consistency in the cross-sectional returns we observe in 

later periods due to the reduction of random luck on the part of low-skill 

managers as they adopt high-skill tools, as evidenced by any differences in the 

cross-sectional risk or dispersion of returns diminishing in later years.  
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Chapter 4 

Methodology 

 Performance measures are calculated on an individual fund-month level.17 They 

are then aggregated within the group for each month using several cross-sectional 

summary statistics. The high and low minimum investment group statistical measures are 

paired by month and the differences are tested for significance using both a two-tailed 

parametric t test and a randomization test based on the mean difference using 1,999 

replicates of the paired data. 

 The general testing approach we employ is one of aggregated cross-sectional 

paired testing, which has a few advantages to it vis-à-vis a pooled testing approach. One, 

since we are testing the difference of two summary statistics, the Central Limit Theorem 

comes into play. The differences should be well-behaved and few assumptions or 

corrections for non-Normal test data will be required.18 In the case of pooled tests, the 

data for both the high and low minimum investment level groups are very likely to be 

non-Normal, especially in light of hedge fund returns having been well-documented to be 

non-Normal (Malkiel and Saha, 2005). Two, a pooled testing approach will weight 

periods in which a larger number of observations occur more than periods in which fewer 
                                                      
17 Fung and Hsieh (2002) find that hedge fund indices constructed from individual funds mask the diversity 
of individual hedge fund characteristics and are not accurate representations of these investments from an 
investor perspective. 
18 Fama and MacBeth (1973) note that the distributions of the means of month-by-month estimates are 
likely to be close to Normal as each mean is based on estimates over many months, which themselves are 
based on averages of individual performance. The difference of two such series is even more likely to be 
close to Normal when common factors afflict each of the series in a similar manner, which is likely to be 
the case for funds grouped by style and distinguished only on the basis of minimum investment level. 
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observations exist. This is acceptable if we assume the underlying process for the 

performance measure we are testing does not change from period to period such that a 

certain level of performance earned in one period is of equal value to that same level of 

performance earned in another period. If this assumption does not hold and we desire to 

make inferences about trends over time, then for a rapidly growing industry like hedge 

funds, we would be biasing our inferences by having a pool of data that contains a 

disproportionately large number of observations from later periods. Three, we use a 

paired testing approach because we can. In many studies, the use of a paired approach is 

not available due to the specific hypotheses being tested. In our thesis, we test the 

differences between two well-defined groups, where the benchmark is each other, which 

naturally lends itself to paired testing. This simple, yet effective and very powerful 

approach allows us to focus on the results of our data more so than a pooled approach 

would, in which half of our thesis might be dedicated to the employment of numerous 

statistical techniques to correct for unbalanced data, biased estimates of parameters and 

heterogeneity of variance. Four, paired testing allows us to remove the effect of the 

performance of the market and other external factors from consideration. Since we are 

pairing the data on a monthly basis, we expect funds in aggregate with the same strategies 

distinguished on the basis of entry fee barriers statically set at fund initiation, to be 

similarly affected by movements in the market, economy and contagion in general. 

Pooled data, for many of the aforementioned reasons, often requires us to make 

assumptions about the types of factors that affect returns and employ large multi-factor 
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models that may be incomplete or incorrectly specified, and may possess questionable 

explanatory or predictive power. Further, as we are primarily interested in the 

performance of individual funds rather than portfolios, an emphasis should be placed on 

idiosyncratic risk rather than factors that often belie systematic risks. We account for this 

idiosyncratic risk in our paired testing via the use of our performance measures. While 

less-than-ideal, for expedience we do employ pooled tests in our robustness checks to 

detect the significance of minimum investment level in the presence of other fund 

characteristics. 

 The rest of this chapter is organized as follows: Section 4.1 discusses our 

performance metrics, section 4.2 discusses our cross-sectional summarization statistics, 

section 4.3 discusses our randomization test methodology, and section 4.4 discusses our 

testing of minimum investment level controlling for other fund characteristics. 

 

4.1 Performance Metrics 

 The development and implementation of performance metrics to more accurately 

assess the impact of risk-return characteristics of hedge funds on investors has been 

considerable. Géhin (2004) presents a survey on hedge fund performance in which he 

provides an extensive discussion on some of the newer performance metrics that have 

been developed in an attempt to improve performance measurement for alternative 

investments. Eling (2008) suggests that the performance metric used is of little material 

consequence as investments will be ranked similarly. Based on the majority consensus, 
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however, it seems that the performance metric used is very important. Suo and Johnson 

(2006) show that not only the performance metric but the specifications of the 

performance metric matter a great deal in their study of over 30 hedge fund strategies. 

Though often calculated and cited, it is difficult to assess whether a certain value for a 

performance metric is good or not and its significance. There are various ways of 

calculating performance metrics which are dependent on the frequency of data used for 

the returns, the frequency of data used for the estimation of risk, the estimation window 

for the returns, the estimation window for the risk and the reference or benchmark rates 

used, as applicable. In this respect, it is difficult to compare performance measures across 

studies. A certain value for a performance measure may be considered good in one study 

but poor in another depending on the method of calculation and the dataset. Further, the 

standards for performance measures are only usefully defined between peer groups. Thus, 

we employ multiple performance measures in our tests for differences between the high 

minimum investment level group and the low minimum investment level group. 

Consistency of results across these measures may lead to stronger inferences being 

possible. Implicitly, the acknowledgement that a single measure of risk may not be 

applicable in all situations and may not be suitable for different types of investors differs 

in spirit from papers that assume hedge fund prices are in equilibrium and that investors 

are homogeneous in their risk sensitivities. Cremers et al. (2005) find that performance 

optimization is highly dependent on the utility functions of investors. 
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 The following commonly used performance measures are found in our thesis: 

Raw Return, Information Ratio, Sortino Ratio and Omega Measure. In addition, we 

introduce a modified version of the Omega Measure, which we call the Probability 

Omega Measure. All returns and performance measures are based on net-of-fee returns. 

Aside from the raw return, the other performance measures are risk-adjusted measures. If 

investors care little about risk then raw return may be the best measure we can use to 

assess the impact of minimum investment on these investors’ utility. If investors care 

about risk then the latter performance measures may provide a better assessment of the 

impact of minimum investment. To calculate the latter measures, we require a history of 

returns from which to base our measure of risk. In this thesis we require a minimum of 12 

months of return data for estimation of risk. Risk is calculated using up to the 36 most 

recent months of return data. For robustness we also calculate risk using up to the 60 

most recent months of data and also using the entire history of return data. While using a 

longer history of return data may be incorporating a greater amount of information, it is 

very plausible that much of the information is outdated, more so for asset classes like 

hedge funds where strategies may shift and risk may be more at the whim of the recent 

period’s contagion. 

 The benchmark or reference rate used in calculating the performance measures is 

one percent per month. For robustness we also use a benchmark of 1.5% per month and 

also the monthly risk-free rate. 
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 Our specification of performance measures uses a point estimate approach, which 

allows for aggregation of reward-to-risk at the cross-sectional level. We use this approach 

to allay concerns over the exclusion of defunct funds, and left and right censorship biases 

from the arbitrary selection of fixed start and end points. This allows us to calculate the 

performance of a representative fund at the individual fund level. 

 The Information Ratio, Sortino Ratio and Omega Measure all possess the innate 

concept of a reward-to-risk ratio with the reward being the numerator portion of the 

measure and the risk being the denominator portion of the measure. The measure of 

reward used in the denominator for these three risk-adjusted performance measures are 

somewhat similar in that they all specify returns earned in excess of a threshold. They 

differ more so in their underlying assumptions of risk. The Information Ratio, similar to 

the Sharpe Ratio, employs a commonly-used measure of risk—a fund’s standard 

deviation of past returns—based on the underlying assumption of a Gaussian distribution 

for the fund’s series of returns. While this measure does allow for the incorporation of 

individual fund idiosyncratic risk, prior literature suggests this may be an incomplete 

measure of risk for some funds in which their payoff structures exhibit large degrees of 

non-linear characteristics.19 More sophisticated measures, whose properties have not been 

as thoroughly explored, are the Sortino Ratio and the Omega Measure. These two 

measures are able to take into account the non-linearities of hedge fund returns to a 

greater degree. The Sortino Ratio achieves this by considering downside deviations or 

                                                      
19 For example, Agarwal and Naik (2004) suggest significant left-tail risk in many hedge fund strategies. 
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left-tail risk only, which has the effect of magnifying non-linearities in its measure of risk 

and is especially useful as a performance metric when return distributions for series are 

non-Gaussian. The Omega Measure may be even better at modeling non-linear payoff 

structures as it encapsulates the entire distribution of a fund’s return series (Keating and 

Shadwick, 2002). While the Information Ratio and Sortino Ratio use some measure of 

the second-order moment to encapsulate risk, the Omega Measure was developed to 

additionally encapsulate the higher-order moments of a fund’s distribution such as its 

skewness and kurtosis. Since hedge fund returns are often asymmetric and leptokurtic, 

the Omega Measure may provide one method of more accurately assessing risk-adjusted 

performance.20 Mamoghli and Daboussi (2008) also suggest that the Sortino Ratio and 

Omega Measure are able to overcome some of the drawbacks of the Sharpe Ratio. It 

should be noted however that while many papers have stressed the need for taking into 

account the non-linear payoff structures of hedge funds, Diez de los Rios and Garcia 

(2008) suggest that this may be more of an issue in dealing with indices rather than 

individual funds. For individual funds, the appearance of non-linear features in returns is 

supported statistically in only a fifth of funds. 

 A potential area of concern when interpreting the results from the use of raw 

returns or risk-adjusted performance measures is the significance of any results obtained 

that may be influenced by serial correlation. Getmansky, Lo and Makarov (2004) suggest 

                                                      
20 As an example, an alternative method of dealing with this issue is proposed by Jurczenko, Maillet and 
Merlin (2005), in which they suggest a mean-variance-skewness-kurtosis framework to deal with the issue 
of asymmetry and leptokurtosis. 
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that the Sharpe Ratio may be upward-biased in the case of hedge funds due to illiquidity 

in the prices of the underlying assets in a fund’s portfolio. The illiquidity would result in 

a decreased measure of risk and a higher Sharpe Ratio. Along this vein, Okunev and 

White (2002) suggest hedge fund managers may find it possible to smooth fund returns 

when latitude exists to do so. Under such a scenario, the calculated Sharpe Ratio would 

also be an upward-biased estimate of its true inherent value. To combat some of the 

effects of biased estimates, we screen to eliminate stale returns and also use a measurable 

risk criterion, discussed later, that should eliminate severely-smoothed return patterns. 

We also have no a priori expectation of differential smoothing and serial correlation by 

minimum investment group. If smoothing occurs or if underlying asset returns are 

serially correlated, affliction of fund performance measures by these issues would be 

attenuated, when considering differential performance, to the extent that both minimum 

investment groups are similarly affected. Suo and Johnson (2006) suggest that the issue 

of illiquidity in asset returns and severity of serial correlation is style-dependent. Since 

we calculate estimates separating funds by strategy, we would expect the potential effects 

of serial correlation to be lessened. While not completely eliminating serial correlation, it 

would be difficult to do so at the individual fund level when funds have a limited history 

of returns without running the risk of severe model over-specification. 

 We suggest that the issue of serial correlation is attenuated when examining 

differential performance but we also suggest some amount of caution in interpreting the 

results for hedge fund strategies that may be more prone to serial correlation. Okunev and 
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White (2002) find autocorrelation to be most severe for Convertible Arbitrage and Fixed 

Income Arbitrage strategies. Suo and Johnson (2006) find serial correlation to be most 

problematic for Convertible Arbitrage, Fixed Income Arbitrage, Merger/Risk Arbitrage 

and Distressed Securities. These strategies when mapped onto our own broad strategy 

classification fall under the Relative Value and Event Driven classifications. Thus while 

the sign and direction of differential performance is not likely to be severely impacted by 

serial correlation, if serial correlation is a key driver of our results, we would expect to 

observe this in the overstatement of the statistical significance of the differential 

performance between the two minimum investment groups for the Relative Value and 

Event Driven styles. 

 Having noted many of the benefits and potential limitations in the use of 

performance metrics to evaluate the performance of individual funds, we now turn to the 

specifications of our performance metrics. 

 The Information Ratio for asset  at time  based on a reward period of  and 

using Τ observations to estimate risk is calculated as:21 

 

                                                      
21 Our use of the “Information Ratio” is consistent with the standard hedge fund performance literature. We 
recognize that the more traditional measure as used in the mutual fund industry is the ratio of alpha to non-
diversifiable risk. However since hedge funds, at least in theory, are market-neutral, the use of CAPM is 
not as appropriate for them. 
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Equation 1 
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Where  is the return for asset  and  is the reference or benchmark rate.  

 The Information Ratio as used here is simply the excess returns divided by the 

standard deviation of the excess returns. It is similar to the Sharpe Ratio, which is the 

excess returns divided by the standard deviation of returns. When the reference rate 

chosen is fixed across periods, the standard deviation of the excess returns will be exactly 

equal to the standard deviation of the returns. Thus the Information Ratio is exactly equal 

to the Sharpe Ratio in our main analysis when we use a reference rate of 1% per month. It 

is also exactly equal to the Sharpe Ratio when we use a reference rate of 1.5% per month 

in our robustness tests, and is unlikely to differ much from the Sharpe Ratio, when a 

fluctuating risk-free rate is used, under conditions in which the risk-free rate is small 

relative to the returns on the asset and/or the risk-free rate is low in volatility. 

 The Sortino Ratio for asset  at time  based on a reward period of  and using Τ 

observations to estimate risk is calculated as: 
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Equation 2 
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Where  is the return for asset  and  is the reference rate, benchmark rate or 

minimum accepted return. 

 Intuitively, the Sortino Ratio is the excess returns divided by the downside 

deviation of the returns. Counting only the returns that fail to attain the minimum 

accepted return as elements of risk recognizes that investors are not likely to consider 

upside potential in returns as unfavourably as downside potential, if at all. Thus, the 

Sortino Ratio suggests an alternative to the Sharpe or Information Ratio where both 

downside and upside return potential is penalized. 

 In the above equations for Information Ratio and Sortino, when 1, we have a 

point estimate of the performance measure for asset  at time . When  1, we have an 

average estimate of the performance measure for asset  at time . In our thesis, we use 

monthly estimates of our performance measures, which allow us to more readily observe 

dynamic changes in aggregate performance. Additionally, by using monthly estimates, 

our measures do not suffer from authorship bias in selecting a specified period and 

duration. It also prevents left and right censorship of assets caused by asset inactivity 

existing in some periods.    
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 The Omega Measure for asset  at time  based on the most recent Τ observations 

of reward and risk is calculated as: 

 

Equation 3 

, ,Τ
∑ 0, , ,
Τ

∑ 0, , ,
Τ  

 

Where  is the return for asset  and  is the reference rate, benchmark rate or 

threshold level.  

 In comparison to the prior measures, the Omega Measure does not confine its 

assessment of risk to second-order moments. Liang and Park (2007), among others, 

suggest standard deviation is an incomplete measure of risk due to the non-linear payoffs 

they generate. The Omega Measure was introduced to take into account higher-order 

moments by using the asset’s entire distribution of returns (Keating and Shadwick, 2002). 

Intuitively, the Omega Measure is the cumulative gains divided by the absolute value of 

the cumulative losses. This is just the odds ratio of gains to losses. It can also be thought 

of as the probability density of gains divided by the probability density of losses. 

 In the above equation for Omega, the period of measurement for the reward is 

equal to the period of measurement for the risk. This is required by definition of the 

Omega Measure. Thus, our values of Omega are more akin to values over a period of 

time rather than point estimates of reward and risk. However, if we desire point 
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estimates, our best estimate of these point estimates are the aforementioned values over a 

short period of time as in the continuous time definition of Omega. The numerator and 

denominator can be thought of as either cumulative distributions or probability density 

functions. 

 As a performance measure for ranking investments, the Omega Measure suffers 

from being undefined for investments that are “too successful”. When no losses are 

present for the estimation period—that is, when the denominator equals zero—Omega is 

unbounded and undefined. To address this concern, we develop a modified version of the 

Omega Measure, which we call the Probability Omega, which is able to address this 

concern and has many other useful properties. The Probability Omega is a monotonic 

transformation of Omega and is bounded in the interval [0,1]. The Probability Omega or 

Pro-Omega for short, derives its name from the economic interpretation of its value as the 

probability of gain whereas the standard Omega Measure can be interpreted as the odds 

ratio of gains to losses. A more thorough exposition on some of the basic properties of 

the Probability Omega is provided in Appendix B. 

  The Probability Omega Measure for asset  at time  based on the most recent Τ 

observations of reward and risk is calculated as: 

 

Equation 4 
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Where  is the return for asset  and  is the reference rate, benchmark rate or 

threshold level.  

 Since we conduct our analysis at the individual fund level, the possibility exists 

that the denominator in any of our aforementioned measures will be zero for certain funds 

at certain points in time. This would cause the performance measure for the individual 

fund to have a value of infinity. So as not to overinflate our mean values for individual 

funds, we apply a “measurable risk” criterion upon our individual funds. If the 

denominator is less than one basis point for the performance measure then we assume 

that while the fund has some level of riskiness to it, its risk is not measurable at that point 

in time. Depending on the performance measure in question, reasons for immeasurable 

risk may include: stale returns, excessively low benchmark rates and idiosyncratic 

consistent outperformance of the benchmark. We exclude fund-month-performance 

measures of fund-month observations where risk is not measurable for a particular 

performance measure. 

 

4.2 Summarization Statistics 

 The cross-sectional summarization statistics we use in this thesis include: the 

mean, the 10 percent winsorized mean, the value-weighted mean, the standard deviation, 

the skewness, the kurtosis, the third quartile or 75th percentile, the median or 50th 
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percentile, the first quartile or 25th percentile, the interquartile range, the median absolute 

deviation about the median, and the Kolmogorov-Smirnov  statistic. 

 Our interest in the retail investor motivates us to use more robust measures of 

central tendency than just the mean. Unless the investor is very unlucky or extremely 

fortunate, the investor probably does not have any real expectation of being in either 5 

percent region of the tails of the distribution. As such, a 10 percent winsorized mean 

offers both a more robust measure against outliers and also a more realistic estimate of 

what a retail investor investing in a single or few funds can expect to receive. 

 The value-weighted mean is included in our analysis more for reference purposes 

than anything else as its scope for the retail investor is somewhat limited. Even for large 

institutions, this measure may be of limited value as there is no investable index and it is 

unlikely that institutional investors appropriate their finances to funds based on their 

assets-under-management. The value-weighted mean may however shed some light on 

the relative performance of larger and smaller funds when compared to the equal-

weighted mean. 

 The standard deviation, skewness and kurtosis of our performance measures 

provide us with information on the cross-sectional distribution of performance. When 

investment in an asset class is limited to a small number of funds, as is the case for 

investment in high-entry-fee-barrier hedge funds, the performance distribution of the 

asset class increases in importance relative to measures of central tendency. These 

higher-order moments, in a time-series context, are a common staple found in many 
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performance measures, and are very applicable in a cross-sectional context when 

diversification is limited. 

 The 75th percentile, 50th percentile and 25th percentile of cross-sectional 

performance are measures of location and are particularly useful when an investor is 

limited to a single fund. The median represents the performance region the investor is 

most likely to be located in if a fund is selected at random under most common empirical 

distributions. It offers an extremely robust measure of central tendency, and is extremely 

useful for the retail investor.22 The 75th and 25th percentiles present upper and lower 

bounds on what an investor can expect to earn half the time for a randomly selected fund. 

While the term “randomly selected fund” may be a bit of a misnomer given that almost 

all investors are likely to conduct at least a moderate amount of research before 

committing monetary resources to a fund, we use the term to refer to the average investor 

who does not possess any competitive advantage over others in the selection of a fund. 

To the extent that investors are only buoyed by hubris into thinking they possess a 

competitive advantage, the label is an appropriate one. To the extent that retail investors 

are at a competitive disadvantage when all investors are considered as a whole—both 

retail and sophisticated investors—the performance of the 25th percentile of individual 

funds may be a more appropriate reference point. 

                                                      
22 CISDM also employs median measures to calculate their index values at the strategy level to combat 
concerns over skewness, kurtosis and in general, non-Normality. See “The Benefits of Hedge Funds: 2006 
Update,” CISDM Research Department, University of Massachusetts. 
http://cisdm.som.umass.edu/research/pdffiles/benefitsofhedgefunds.pdf 
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 The interquartile range and the median absolute deviation about the median are 

more robust measures of the dispersion of the performance distribution that guard against 

outliers in comparison to the standard deviation. These statistics provide a simple method 

of determining how narrow or broad a range of performance we can expect. Under 

standard assumptions of investor risk-aversion, a narrower range is preferable. Finally, 

the Kolmogorov-Smirnov  statistic is a test on the Normality of the data. If we associate 

departures from Normality as being concomitant with increased risk then we would 

prefer a lower  statistic. 

4.3 Randomization Tests 

 Randomization tests using 1,999 replicates of the paired monthly performance 

measures are conducted on the mean differences of the performance measures and 

summary statistics.23 Randomization takes place within the pairs for the set of monthly 

measures. The underlying premise is that if no difference exists between the high and low 

minimum investment level groups, we would expect the value of the monthly measure to 

be equally likely to have come from the minimum investment group it was found in or its 

counterpart and similarly for the paired measure. Thus, we randomly assign one member 

of the pair to the high minimum investment group while the other member of the pair is 

placed in the low minimum investment group. We then calculate the mean difference for 

the set of pairs in each replicate. The proportion of occurrences in which the absolute 
                                                      
23 We use 1,999 replicates rather than 2,000 replicates as we have chosen a rejection probability level of at 
most 5 percent and wish to ensure a confidence interval of at least 95 percent rather than a confidence 
interval of approximately 95 percent. This is the case for most standard distributions in which the 
probability density is uniform or decreasing in the tails. 
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value of the replicated mean difference exceeds our actual observed mean difference 

yields our two-tailed randomization test-based p value. In the cases where our monthly 

measures do not follow a typical Student’s t distribution, the randomization-based p value 

provides a non-parametric, more accurate, rejection probability. 

 

4.4 Testing of Other Fund Characteristics 

 As an additional robustness check, we employ ordinary least squares multiple 

variable regressions on minimum investment group in the presence of other fund 

characteristics. Characteristic-based returns are estimated by including any of a number 

of conditioning variables. We are interested in determining whether the minimum 

investment level of a fund continues to play a significant role in determining cross-

sectional returns and performance in the presence of these other fund characteristics. 

 The control variables we use include fund size, fund age, management fee, 

incentive fee, company size and the status of the fund being onshore. Management fee, 

incentive fee and the status of the fund being onshore are all static variables that are 

assumed to be constant for fund  across time. The status of the fund being onshore is 

tested as an indicator variable equal to 1 if the fund is located onshore and 0 otherwise. 

Fund size is the logarithm of assets-under-management. Fund age is the logarithm of the 

number of months since the fund first reported a return to the data vendor. Company size 

is the logarithm of the number of total funds that the parent company of the fund is 

managing concurrently. Fund size, fund age and company size all use values at time 
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1 for fund  as exogenous variables to predict performance. Appendix C presents the 

hypothesized sign and significance of these control variables on performance and briefly 

describes the potential impact of these variables on the retail investor. The pooled 

regression we estimate is listed below: 

 

Equation 5 

, , , ,

Σ ,  

 

Where ,  is the monthly return expressed in percent for fund  at date ,  is an 

indicator variable equal to 1 if fund  belongs to the high minimum investment group or 0 

if the low minimum investment group, ,  is the logarithm of assets-under-

management for fund  at date 1, ,  is the logarithm of age for fund  at time 

1 and is the number of months since the fund’s first reported return appears in the 

dataset,  is the management fee charged by fund ,  is the incentive fee 

charged by fund , ,  is the logarithm of the number of funds being 

concurrently run by the fund’s parent company at date 1 for fund ,  is an 

indicator variable equal to 1 if fund  is located onshore or 0 otherwise, and  is the 

date-dummy variable for time . ,  is one of several different risk specifications used 

to control for potential risk differences in the high and low minimum investment groups. 
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 The measures of risk used include no risk measure, the standard deviation of a 

fund’s past returns using up to its most recent 36 months of observations as of date 1, 

the downside deviation of a fund’s past returns using up to its most recent 36 months of 

observations as of date 1, and a compilation of market risk factors. The compilation 

of market risk factors consists of the Fama-French 3 Factors plus Momentum, the Pastor-

Stambaugh Liquidity innovations, and the percentage change in the State Coincident 

Index for the entire United States that acts as an indicator of macroeconomic growth. The 

State Coincident Index is available from the Federal Reserve Bank of Philadelphia. Fund 

sensitivities to the market risk factors are simultaneously identified in a separate 

regression using the entire history of returns for each fund  individually. Fund 

sensitivities multiplied by the values of the market risk factors at each period  are then 

used as a measure of risk in the multivariate regressions. 

 As another robustness check, we also examine the characteristic that is the fund’s 

active status as of the end of our study date, December 2005. Funds in the database that 

do not report monthly performance data as of December 2005 are considered defunct. 

This allows us to examine the potential impact of graveyard funds. The multivariate 

regression in Equation 5 is re-estimated to include the addition of a defunct indicator 

variable, , that takes on a value of 1 if fund  is defunct from the database and 0 

if it is not. Logit regressions are also run to test minimum investment as a predictor for 

the probability of a fund being defunct. Predictors included in our logit regressions 

include fund characteristics that have previously been found to have an impact on the 
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probability of fund demise, following Malkiel and Saha (2005). Specifically, for each 

fund  at date , we include variables for the last four quarters of returns, the standard 

deviation of the fund’s most recent returns, the most recently reported size of the fund, 

the management fee of the fund, and the incentive fee of the fund. We also run an 

expanded logit regression that includes the previously mentioned fund characteristics as 

well as the fund’s age, whether the fund reports its assets under management in every 

period that it reports a return, whether the fund is located onshore or not, and whether the 

fund is open to investment. 
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Chapter 5 

Results I: Summary Statistics of Paired Tests 

 On a raw returns basis, it appears that there are some notable differences in the 

performance of hedge funds and funds-of-funds belonging to the high and low minimum 

investment level groups. Figure 4 shows the annual compounded returns using a 12-

month rolling window for the high and low minimum investment groups. Panel A 

displays the 12-month compounded returns for hedge funds while Panel B displays the 

compounded returns for funds-of-funds. It appears that hedge funds in the high entry fee 

barrier group have consistently provided higher returns than their low entry fee barrier 

counterparts up until about 2003. In the case of funds-of-funds, with the exception of the 

first few years, it seems that funds in the higher minimum investment group have offered 

superior performance. What is impressive is the ability of funds in the high minimum 

investment group to consistently outperform their low minimum investment group 

counterparts during periods when returns are low. The figures seem to suggest that when 

returns are low—less than 10 percent—those funds in the higher minimum investment 

group are often offering returns that are greater by 10 percent. This is consistent with the 

Revealed Manager Skill-Type hypothesis, as we would expect higher-skilled managers to 

really earn their money during tough market conditions. We also observe a convergence 

emerging in the curves of the high and low minimum investment groups commencing 

around 2002. This is consistent with the Skill Dissemination hypothesis whereby over 
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time, technologies and tools of the trade are becoming less of a black box to managers 

themselves, leading to convergent performance. 

 

 

Figure 4 Panel A. Rolling 12-month Compounded Returns for Hedge Funds in High 
and Low Minimum Investment Groups 
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Figure 4 Panel B. Rolling 12-month Compounded Returns for Funds-of-Funds in 
High and Low Minimum Investment Groups 
 

On a risk-adjusted basis, a similar pattern is observed. Figure 5 shows the average 

monthly Sharpe Ratio using a 12-month rolling window for the high and low minimum 

investment groups. Panel A shows the results for hedge funds while Panel B shows the 

results for funds-of-funds. We look to solidify our initial impressions from Figure 4 and 

Figure 5 by formalizing our testing, to which we now turn. 
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Figure 5 Panel A. Rolling 12-month Average Monthly Sharpe Ratios for Hedge 
Funds in High and Low Minimum Investment Groups 
 

 

Figure 5 Panel B. Rolling 12-month Average Monthly Sharpe Ratios for Funds-of-
Funds in High and Low Minimum Investment Groups 
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5.1 Mean Returns 

 In Table 3, we examine some performance indicators of the differences between 

the high and the low minimum investment groups. From Panel A we see that overall for 

our entire sample period from 1991 to 2005, all of the broad strategies have a positive 

difference in the mean returns, which is consistent with the Revealed Manager Skill-Type 

hypothesis. Among the hedge fund broad strategies, Directional Trading and Stock 

Selection report a 35 basis point and a 27 basis point increase in monthly return, 

respectively, which is statistically significant at the one percent level. It is also 

economically significant as annualized on an arithmetic basis, investors earned 4.2 

percent per year and 3.2 percent per year more in the Directional Trading and Stock 

Selection broad strategies, respectively, from investing in funds requiring a larger entry 

fee. The other two hedge fund broad strategies, Event Driven and Relative Value, also 

report a positive difference from investment in the larger minimum investment funds but 

are not statistically significant. For funds-of-funds, the mean monthly difference in 

returns is 13 basis points, which is significant at the five percent level. 

 Breaking down the differences in mean returns into five-year sub-periods, a 

slightly different pattern emerges for Directional Trading, Stock Selection and Fund-of-

Funds. The overall increase in returns from investing in funds with higher minimum 

investment levels for the Directional Trading broad strategy was driven by higher returns 

during the years 1996-2000. For the Stock Selection broad strategy, the difference in 

returns was significantly positive during earlier periods whereas in the most recent five-

year period, the difference in returns was significantly negative. Whereas previously, one 
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might have a 47 basis point or 59 basis point loss per month to look forward to for 

investing in Stock Selection funds with lower minimum investment levels relative to 

those with higher entry levels, the results suggest that investment in lower-entry Stock 

Selection hedge funds has improved over time to the point where one might even benefit 

from investing in funds with lower entry fees. This is consistent with the Skill 

Dissemination hypothesis. 

 For funds-of-funds, the earliest sub-period showed no statistically significant 

difference between the returns earned by the higher minimum investment level funds and 

the lower minimum investment level funds. In later periods, from 1996-2000 and 2001-

2005, investing in funds with higher entry fees yields significant gains of 25 basis points 

and 11 basis points, respectively. Thus an important criterion an investor should examine 

if deciding to invest in funds-of-funds is the minimum investment level of the fund. 

Those investors looking for an inexpensive alternative to investment in hedge funds and 

choosing to do so via investment in one or more low entry-fee funds-of-funds may suffer 

the additional disappointment of lower returns than would be expected based on the norm 

for the industry. Finally, the differences in mean returns for the Event Driven and 

Relative Value broad strategies remain statistically insignificant in each of the five-year 

sub-periods. 

 In addition to the mean, Panel A of Table 3 also lists the average difference in the 

10 percent winsorized mean return and the value-weighted mean return of the high and 

low minimum investment groups. The results for the winsorized means are fully 
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consistent with the results for the means, which suggests that it is not just a few funds in 

the tails of the distribution that are driving our results. 

 The results for the value-weighted mean returns are fairly consistent with prior 

results although the magnitude of the differences is a bit more dramatic in some cases. On 

a value-weighted scale, high minimum investment level funds in the Directional Trading 

broad strategy outperform their low entry fee counterparts by 108 basis points per month 

for the period from 1996-2000 and by 62 basis points per month overall from 1991-2005. 

The Event Driven broad strategy continues to exhibit no significant difference in the 

returns earned from investing in higher or lower entry fee funds. 

 The Relative Value broad strategy now shows significant differences in the value-

weighted mean returns for the entire sample period, especially for the period from 1991-

1995. In the Relative Value sector for the years 1991-1995, this suggests that funds with 

large assets under management in the high minimum investment group performed much 

better than smaller funds and/or larger-sized funds performed relatively worse than 

smaller-sized funds in the low minimum investment group. The statistical insignificance 

in the differences in later time periods may suggest that either the luck for the large funds 

in the large entry fee group ran out or that in later years there was increased convergence 

of technology and techniques used by funds of all sizes irrespective of minimum 

investment level. 

 For the Stock Selection broad strategy, the difference in the value-weighted mean 

returns is no longer significant during the 1991-1995 sub-period. For the 1996-2000 sub-
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period, the difference remains high at 58 basis points per month but is now only 

significant at the 10 percent level. For the 2001-2005 sub-period, the difference on a 

value-weighted basis increases dramatically to a significant negative 63 basis points. Due 

to this performance in the later sub-period, the overall difference for all years is an 

insignificant 2 basis points. The change from the differences in the mean returns to the 

value-weighted mean returns is dramatic. This is indicative of larger funds in the high 

minimum investment group performing relatively worse than larger funds in the low 

minimum investment group. The Fund-of-Funds broad strategy reports a significant 51 

basis point loss for the 1991-1995 sub-period, an insignificant 22 basis point gain for the 

1996-2000 sub-period and a significant 14 basis point gain for the 2001-2005 sub-period  

from investing in the larger minimum investment group on a value-weighted basis. This 

is consistent with the results on an equal-weighted basis in that later sub-periods 

witnessed the high minimum investment group consistently outperforming the low 

minimum investment group. 

 While the performance of the value-weighted returns may shed some light on the 

effective utilization of industry assets in the different minimum investment groups, it is 

likely that the performance of the equal-weighted returns is of more importance to the 

retail investor. There are several reasons for this. First, retail investors are not as likely to 

be able to afford investment in a large number of funds that would be representative of 

the value-weighted returns. Second, unlike for equity classes, value-weighted indices for 

hedge funds and funds-of-funds are not investable products and are not easily replicated. 
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Third, the performance for value-weighted returns may be heavily influenced by a small 

number of large funds whose investment objective may be markedly different from that 

of the retail investor. Fourth, re-balancing the portfolio on a monthly basis would be 

difficult due to lockup periods, high transaction costs and challenges involved in 

obtaining accurate, timely information on the assets under management of the various 

funds in the portfolio. 

 

5.2 Higher-Order Moments 

 Consideration of the differences in the second, third and fourth order moments for 

the high and low minimum investment groups may shed some light on the relative risk of 

investment in attaining the mean returns. Panel B of Table 3 examines the differences in 

the cross-sectional standard deviation, skewness and kurtosis of returns for the high entry 

fee group minus the low entry fee group. To the degree that a retail investor is only able 

to invest in a single or limited number of funds, the higher order moments may provide 

important information in assessing some of the risk characteristics from investing in a 

high versus a low entry fee fund. 

 From examination of Panel B, we observe that all of the significant results at the 5 

percent level for the mean differences in standard deviations are negative. The values of 

the significant differences range from -0.2% for the Fund-of-Funds strategy to -1.3% for 

the 1996-2000 sub-period of the Relative Value strategy. This is observed in the earlier 

periods for the Directional Trading broad strategy as well as in the later periods for the 
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Relative Value, Stock Selection and Fund-of-Funds broad strategies. Thus if an investor 

wishes to earn the benchmark return as depicted by the mean return of a particular 

strategy at a given minimum investment level, the investor is more likely able to earn 

close to this return from investing in the high entry fee funds versus the low entry fee 

funds due to the decreased dispersion in the high entry fee group. This is not unexpected 

if we believe the Revealed Manager Skill-Type hypothesis to be true. 

 The differences in the skewness of the cross-sectional returns are generally 

insignificant except in the early periods for the Directional Trading and Event Driven 

broad strategies, which exhibit a positive difference. To the extent that investors prefer 

the upside possibilities of positively skewed returns, investment in the high minimum 

investment group for these strategies once again seems to be the better choice as was the 

case in looking at the cross-sectional standard deviations. The skewness in the earlier 

years may also be indicative of fewer fund observations, particularly for the low 

minimum investment group, during these earlier periods, resulting in cross-sectional 

return distributions possessing characteristics less closely resembling the Normal 

distribution. 

 Differences in the kurtosis of the cross-sectional monthly returns are positive and 

significant for the Event Driven broad strategy, and also the Directional Trading and 

Relative Value broad strategies in the middle and later sub-periods. This is generally less 

desirable for risk-averse investors (Scott and Horvath, 1980). However those investors 

that have more of a risk-neutral mindset may find the right-end of the fat tails to be more 
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appealing. The kurtosis measure as is the case with the skewness, the standard deviation 

and the mean of the returns should not be viewed in isolation but rather as components of 

a broader picture. The higher the order of the moment, the greater is the need to observe 

it in conjunction with its lower order moments to arrive at a clear picture. Thus, if we 

observe in isolation the mean difference in the kurtosis of the high minimum investment 

group minus the low minimum investment group for the Directional Trading strategy in 

the sub-period 1996-2000, we may infer that for a risk-averse investor, the low entry fee 

group is preferable. However, this slight additional risk should be more than compensated 

for by the 0.96% increase per month in the mean returns as well as the 1.1% decrease per 

month in the standard deviation of the returns, thus making it likely that the funds in the 

higher entry fee group would be preferable for almost all investors. 

 

5.3 Non-parametric Measures of Location 

 Order statistics are presented in Panel C of Table 3. While the mean returns in 

Panel A assume investment in either a large portfolio of funds or a representative fund 

that may be influenced by outliers, the median returns and other percentiles make no such 

assumptions. As such, when examining investment in a single or small number of funds, 

the median return may be a more robust and representative measure of what a retail 

investor is likely to earn. In Panel C, we present the mean differences in the monthly third 

quartile (75th percentile) returns, the monthly median (50th percentile) returns and the 

monthly first quartile (25th percentile) returns. 
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 Of note, there are no negative differences for the median returns between the high 

and low minimum investment groups that are significant. In Panel A we observed one 

strategy sub-period in which a significant negative difference occurred—the 2001-2005 

sub-period for Stock Selection. The difference in mean returns was negative 24 basis 

points, which was exacerbated into negative 63 basis points on a value-weighted basis but 

was mitigated into negative 18 basis points on a winsorized basis that was no longer 

statistically significant at the 5 percent level. The difference in the median returns in 

Panel C corroborates our results from Panel A and taken together are suggestive that it is 

only a few extreme observations with large capital bases that are driving the significance 

of the negative results for the Stock Selection broad strategy in the 2001-2005 sub-period. 

It is likely that either poor performance on the part of large funds in the high minimum 

investment group or good performance on the part of large funds in the low minimum 

investment group is driving the results. 

 Overall, the results for the differences in median returns provide even stronger 

support than the differences in mean returns that there exist positive significant economic 

benefits from investment in the high minimum investment group. The statistically 

significant positive differences of the mean returns for the Directional Trading sub-

periods, the Stock Selection sub-periods and the Fund-of-Funds sub-periods all retain 

their significance when examining the returns on a median basis. In addition, the Relative 

Value broad strategy now shows signs of significant gains from investing in the higher 

entry fee group for the earlier sub-periods. This pattern of earlier years exhibiting larger 
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significant differences in the Relative Value category is also found in the Directional 

Trading and Stock Selection broad strategies and is consistent with the hypothesis of 

convergent performance among the minimum investment levels for the hedge fund 

strategies. 

 The results for the third quartile differences and first quartile differences are 

consistent with the observation of reduced cross-sectional risk for the higher minimum 

investment group as given by the differences in standard deviation in Panel B. In general, 

the third quartile differences are negative while the first quartile differences are positive, 

suggesting closer clustering to the median for funds in the high minimum investment 

group versus the low minimum investment group. To the extent that the differences in the 

returns are monotonic in the interquartile range, an investor attempting to earn the median 

return would have at least a fifty percent chance of being closer to the median from 

investment in a randomly chosen fund from the high minimum investment group. Thus, 

using alternative robust estimates, we can once again infer that investment in funds 

belonging to the high minimum investment group are safer than their low minimum 

investment group counterparts, especially for a retail investor who selects a very limited 

number of funds. 

 Strikingly, all of the mean differences for the 25th percentile returns are positive 

across the board for all sub-periods and all broad strategies. The differences range from 

10 basis points to as high as 129 basis points per month. This may be re-assuring for 

those investors in the high minimum investment group who are required to a have a 



 

 

 

67

larger amount of capital tied up in the fund by virtue of the larger entry fee. For funds 

that have higher entry fees, unless an investor is quite unlucky, the investor can earn a 

higher return than funds having lower entry fees among funds that perform worse than 

the median. This acts as a safety net for high entry fee investors in that although returns 

may be worse than average, things could be much worse from investing in the low entry 

fee group. For the retail investor, consistent relative underperformance at the 25th 

percentile may be a point of particular frustration if, as we alluded to in an earlier chapter, 

the average retail investor has a greater chance of being present at this location due to a 

competitive disadvantage in fund selection relative to the set of retail, institutional and 

other sophisticated investors in totality. 

 The mean differences for the 75th percentile returns are negative in most cases 

though there are some positive exceptions. As alluded to earlier, negative differences in 

the higher percentiles are not a deterrent to investing in the higher minimum investment 

group for a few reasons. First, it may be indicative of less cross-sectional risk. Second, 

the average returns for the large entry fee group are higher. Third, for a typical risk-

averse retail investor and even many pension funds and other institutional investors, 

attaining the average return is the goal and anything above it may be considered a bonus. 

It is rare that an investor knowing that a strategy tending to earn a return of 10 percent per 

year will expect to earn a return of 20 percent. If the investor does desire a return well 

above the average then it may be beneficial to invest in the lower entry fee funds from 

looking at the third quartile returns in isolation. 
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 Positive significant differences in the third quartile returns exist for the earlier 

years in the Directional Trading and Stock Selection broad strategies. In addition to less 

downside risk from investment in the high minimum investment group, these strategy-

time periods also offer greater upside potential. Unfortunately for high entry fee 

investors, these positive differences are no longer available in more recent times. The one 

exception is the Fund-of-Funds strategy in which investment in higher entry fee funds 

dominates lower entry fee funds across the third quartile, median and first quartile returns 

during the most recent five-year period. One possibility for this phenomenon may be 

explosive growth in new funds-of-funds in conjunction with strong managerial self-

selection into the minimum investment groups as consistent with the Revealed Manager 

Skill-Type hypothesis. 

 

5.4 Measures of Dispersion 

 In Panel D of Table 3, we examine a few measures that provide a boon in our 

understanding of the relative dispersion of the distributions of the high and low minimum 

investment groups. The interquartile range formalizes our inferences from Panel C when 

we observed the relative distance between the third quartile and first quartile of returns 

for the two minimum investment groups. The median absolute deviation about the 

median is another very robust measure of dispersion that may be used in lieu of the 

standard deviation of performance when exclusion of outliers is desirable. The final 
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measure we examine in Panel D is the Kolmogorov-Smirnov  statistic, the measure of 

the Normality of the distribution. 

 The overwhelming evidence suggests that cross-sectional dispersion is 

significantly less for the higher minimum investment group. All statistically significant 

values are negative, and most values are significantly negative. For the interquartile range 

measure, 12 of the 15 strategy-sub-periods  show less dispersion in the funds between the 

25th and 75th percentiles for the higher minimum investment group. For the median 

absolute deviation about the median, which includes all observations in the tails, 9 of the 

15 strategy sub-periods are statistically significant at the 5 percent level. For the 

Kolmogorov-Smirnov  statistic, 12 of the 15 strategy-sub-periods exhibit greater 

departures from Normality in the group of funds with lower minimum investment levels. 

 The magnitudes of these differences in dispersion are very economically 

significant. In one case, there is an interquartile range difference of 2.23% per month 

between the high and low entry fee barrier groups. This annualizes to an over 25% per 

year difference in dispersion for the range between the 25th and 75th percentiles; a range 

that should be robust against outliers. An increased range of 25% per year in the returns 

an investor may likely achieve for investment in the lower entry fee group might not 

necessarily be all bad, especially if the increased range is all on the upside but from Panel 

C we know this to not be the case. About 3/5 of the increased range occurs on the 

downside. A half-and-half split of increased range for the upside and downside is 

considered detrimental for the risk-averse investor while a 3: 2 downside-to-upside 
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allocation is considered to be even worse. So aside from decreased performance, 

investors in the lower minimum investment group also suffer from much larger fund 

selection risk. 

 Our results from comparing the cross-sectional measures of dispersion for the 

high and low minimum investment level groups are strongly supportive of the Revealed 

Manager Skill-Type hypothesis. The evidence for the Skill Dissemination hypothesis is 

weaker but still supportive and is especially supportive in the case of funds-of-funds. The 

differences in dispersion are either smaller or similar for the 2001-2005 sub-period as 

compared to the overall sample period for the interquartile range, and the median 

absolute deviation, suggesting there may be some amount of skill convergence taking 

place. In the case of funds-of-funds, by the 2001-2005 sub-period, all differences in 

dispersion and distribution as measured by the interquartile range, median absolute 

deviation and Kolmogorov-Smirnov  statistic have been eliminated. 

 The stark contrast in the rates of performance convergence in funds-of-funds 

versus hedge funds may be indicative of differences in the nature or ease of skill 

dissemination between the two fund types. Perhaps the nature of what makes Fund-of-

Funds managers successful is a skill set more oriented toward people and fund evaluation 

whereas what makes hedge fund managers successful is a skill set more oriented toward 

the thorough understanding of financial markets. Perhaps the skill set required for Fund-

of-Funds managers more easily diffuses and disseminates than the skill set required for 
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hedge fund managers. To the degree that differences in skill set are necessary for 

dissimilar types of funds, we would expect differentiated rates of dissemination. 

 

5.5 Risk-adjusted Performance Measures 

 In Table 4, we examine the performance of the high and low minimum investment 

groups on a risk-adjusted basis. The mean differences between the high and low entry fee 

groups for the mean monthly Information Ratios, the mean monthly Sortino Ratios and 

the mean monthly Probability Omega Measures  are reported in Panel A of Table 4. 

Similarly, Panel B, Panel C and Panel D of Table 4 report the mean differences for the 10 

percent winsorized mean monthly performance measures, the median monthly 

performance measures and the value-weighted monthly performance measures, 

respectively. 

 For the Directional Trading broad strategy, the high minimum investment group 

exhibits superior performance to the low minimum investment group during the earlier 

and middle years of our sample. This result is consistent across the mean performance 

measures, the winsorized mean performance measures, the median performance measures 

and the value-weighted mean performance measures. Based on the results from Table 4 

Panel A, it seems that during more recent years the low minimum investment group 

outperformed the high minimum investment group. However, this result is not 

corroborated by the differences in the median values listed in Panel C, which suggest no 

significant differences in the performance of the high and low entry fee groups. The 
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winsorized means in Panel B also suggest there are no significant differences in 

performance using the Information Ratio and Sortino Ratio as criteria. The Probability 

Omega (Pro-Omega) Measure in Panel B suggests a positive and significant difference in 

favour of the high entry fee group but this should be interpreted with caution as the Pro-

Omega Measure uses more of the information from funds’ history than do the 

Information Ratio and the Sortino Ratio. What can be said with clarity about the Pro-

Omega Measure is that, for investment-time horizons of 2-3 years ending between 2001 

and 2005, Directional Trading funds in the higher minimum investment group 

outperformed their lower minimum investment counterparts. The magnitude of this 

outperformance was a 2.4% increase in the probability of gain for the set of winsorized 

funds or 2.0% for the full set of funds. So for investments spanning a medium-term 

horizon, the Pro-Omega Measure quickly, succinctly and accurately lets us know which 

areas are more desirable. To the degree that parameter estimates on the differences in 

performance between the high and low minimum investment groups for the different 

strategies are not time-varying or only mildly so, the Pro-Omega Measure will also be an 

accurate measure of the instantaneous expected probability of gain. Thus, any differences 

in sign observed in the values of the Pro-Omega Measure with the other risk-adjusted 

measures, especially the Sortino Ratio, are an indirect test of the Skill Dissemination 

hypothesis and provide support that performance convergence is taking place. 

 On a value-weighted basis, as shown in Panel D, the evidence is mixed as to 

whether or not differences in the performance of high minimum investment level-
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Directional Trading funds and low minimum investment level-Directional Trading funds 

are significant or not for the 2001-2005 sub-period. What can be said is that on a value-

weighted basis, the high entry fee group performs at least as well as the low entry fee 

group. Overall, from the results of Panel A, Panel B, Panel C and Panel D, the evidence is 

mixed but appears to suggest there is little significant difference in the performance of the 

high and low entry fee groups, with the possible exception of a few extreme observations, 

during more recent years. These results are consistent with the hypothesis of convergent 

performance. 

 The Event Driven broad strategy shows no significant difference in the mean 

Information Ratios between the high and low entry fee groups. However, the Sortino 

Ratios do display positive differences for the period from 1991-2000 while the Pro-

Omega Measures exhibit positive differences in the 1991-1995 and 2001-2005 sub-

periods. Depending on the type of investor or our belief of what type of risk is priced by 

investors, we may put more weight on the results for certain performance measures over 

others. One criticism of the Information Ratio as a performance measure is that upside 

deviations above an investor’s target rate of return are priced equally to the downside 

deviations as risk components. The Sortino Ratio and Omega Measure only price risk on 

the downside deviations when funds fail to attain the target returns. If we believe that the 

Sortino Ratio and Omega Measure are more accurate representations of how investors 

price risk then it appears that the higher minimum investment group provided superior 

performance in the earliest sub-period and parts of the middle and later sub-periods. This 
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result is not supported by the differences reported in Panel B, Panel C or Panel D with the 

exception of some of the Pro-Omega Measures. Instead, based on these other panels, the 

evidence suggests there is likely little significant difference in the performance of the 

high and low entry fee groups for this particular strategy. The results of no significant 

differences between the high and low minimum investment groups are consistent with 

those found in Table 3. Of all the broad strategies, the Event Driven strategy seems most 

immune to differential performance between the high and low groups. This may suggest 

that for more narrowly-focused strategies, the technologies and tactics used by managers 

may be better disseminated and more homogeneous. If this is the case then we would 

expect little difference in the performance of the better managers and the worse managers 

or alternatively, managerial skill required for Event Driven strategies is not sufficiently 

differentiable in nature and/or magnitude to warrant the distinguishing of managers. 

 Alternatively, and not mutually exclusive to the notion of more homogenized 

technologies and tactics, if significant differences in the skill levels of Event Driven fund 

managers do exist then the Revealed Manager Skill-Type hypothesis may suggest that the 

incentives for high skill-type managers to open funds with high minimum investment 

levels may not exist or may not be as prevalent as is the case for other strategies. Perhaps 

for Event Driven strategies, the limited pool of investment opportunities available 

specific to this strategy do not require a large capital base and as such high skill-type 

managers are more willing to open funds with lower minimum investment levels. It may 

also be the case that managers do not mind communicating with all types of clients as the 
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strategies they employ may be easy to explain and not require verbiage. This explanation 

that fewer incentives exist for high skill-type managers to open up funds with high 

minimum investment levels in the Event Driven sector is a very real possibility and is 

strongly corroborated by our findings in Table 3 Panel D. Earlier, in Panel D of Table 3, 

we found by far the greatest differences in cross-sectional dispersion and deviation from 

Normality occurred in the Event Driven sector. According to the Revealed Managerial 

Skill-Type hypothesis, low skill-type managers may find it difficult to masquerade as 

high skill-type managers due to an increased proportion of high skill-type prospective 

clients, which results in low skill-type managers managing funds with low minimum 

investment levels. It is not true, however, that high skill-type managers are restricted to 

the high minimum investment level group. When many of the incentives for setting a 

higher minimum investment level are removed, many high skill-type managers may very 

well decide to start up funds with low minimum investment levels. If this is the case then 

we would expect the dispersion in the high minimum investment group to remain narrow 

while the dispersion in the low minimum investment group would be exacerbated by the 

addition of high skill-type managers to the low skill-type bourgeoisie. The large 

differences in dispersion between the high and low minimum investment groups reflect 

this.  

 The Relative Value broad strategy exhibits no significant differences in the mean 

Information Ratios between the high and low minimum investment groups during earlier 

years but a negative and significant difference is observed in the more recent period. 
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Using the Sortino Ratio as the performance measure, the results are markedly different. 

There is a positive and significant difference in the mean Sortino Ratios from investing in 

the higher minimum investment group for the period from 1991-2000 and an insignificant 

difference for the period from 2001-2005. Using the Pro-Omega Measure as the 

performance measure, the differences are positive and significant for all time periods. 

The results suggest that in general the high entry fee group has outperformed the low 

entry fee group for the Relative Value strategy. When examining this result using more 

robust measures, our inference from the Pro-Omega values continues to hold but while 

overall it seems the higher entry fee group has offered superior performance, it is rather 

noticeable that there exist large declines in Pro-Omega differences for all of the panels 

with the exception of the value-weighted estimates in Panel D. The declines in Pro-

Omega are validated by the negative or insignificant values of the Information Ratio and 

Sortino Ratios, found in the various panels, in later years. Taken together, these estimates 

and significance levels are consistent with convergent performance. 

 Once again, we are interested in understanding the impact of these results on our 

hypotheses. While there seems to be strong support for the Skill Dissemination 

hypothesis, we are curious about the Revealed Manager Skill-Type hypothesis. From the 

estimates of the risk-adjusted performance measures, it appears that the Relative Value 

sector is second only to the Event Driven sector in having the least economically 

significant differentials. We suspect that as was the case for the Event Driven sector, high 

skill-type fund managers have less of an incentive to set a high entry fee barrier. The 



 

 

 

77

nature of relative value strategies may be sufficiently more complex than other strategies 

that a fund manager would not have concerns over issues like client commitment to the 

fund and customer service. A survey on first-time investors revealed that the top three 

primary concerns about investing in hedge funds are lack of transparency, conservative 

investment strategy, and lack of understanding.24 To alleviate concerns about 

transparency and safety, first time investors tend to opt primarily for strategies whose 

investment styles are similar to that of traditional investment funds.25 If the Stock 

Selection strategy, Fund-of-Funds strategy and possibly the Directional Trading strategy 

are easier to understand and/or resemble investment styles similar to that of traditional 

investment funds more so than the Relative Value strategy and the Event Driven strategy, 

then we would expect less of a need for high skill-type managers to set up large barriers-

to-entry to prevent themselves from being partnered with low skill-type clients. There is 

some evidence to support this notion as based on Panel D of Table 3, we observe the 

cross-sectional dispersion in performance for the Relative Value strategy to be second 

only to the Event Driven strategy in magnitude of differentiation. So, consistent with the 

Revealed Manager Skill-Type hypothesis, and as was the case for the Event Driven 

strategy, we suspect we observe fewer differences in the performance of the high and low 

minimum investment groups due to reduced incentives for high skill-type managers to set 

                                                      
24 See “Hedge Funds: Aiming for New Heights,” Pictet & Cie, 2004. 
www.investmentseek.com/Investment_Managers/Hedge_Fund/HedgeFunds_en.pdf 
25 Ibid. 
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high entry fee barriers, resulting in a larger proportion of fund managers in the low 

minimum investment group of the Relative Value strategy being of the high skill-type. 

  The Stock Selection broad strategy reports consistently positive gains in 

performance from investment in the higher entry fee group during the early and middle 

sub-periods for all of the risk-adjusted performance measures. The gains are higher in the 

earlier years and show declines in later years consistent with the Skill Dissemination 

hypothesis. For the 1991-1995 sub-period, the mean difference in the mean Information 

Ratios of the high and low minimum investment groups is 0.271, which represents a 27.1 

basis point increase in compensation for each 100 basis point increase in risk as measured 

by standard deviation of past returns. When risk is measured as downside deviation of 

past returns, there is a 13.2 basis point increase in compensation per 100 basis point 

increase in risk. Similarly, the winsorized mean values in Panel B indicate significant 

estimates of 17.4 and 21.9 basis point increases in compensation per 100 basis point 

increase in risk for the Information Ratio and Sortino Ratio, respectively, over the 1991-

1995 sub-period. These values are economically significant as well. For an individual 

fund, if we rather conservatively estimate a standard deviation of 5 percent, there is an 87 

to 135 basis point gain, depending on whether we use the mean or winsorized mean 

value, in compensation for investment in the higher minimum investment bracket. A 

point of interest is that the Information Ratio declines for the 1991-1995 sub-period when 

we switch views from the mean Information Ratio to the winsorized mean Information 

Ratio. In contrast, the Sortino Ratio increases when we change views from the mean 
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Sortino to the winsorized mean Sortino. This may be indicative of the presence of some 

very high risk-high reward funds in the lower minimum investment bracket. Once the 

high risk-high reward funds are winsorized, the Information Ratio drops while for the 

Sortino Ratio the removal of the large downside risk of these funds more than 

compensates for any lost gains caused by their removal resulting in an increased Sortino 

value. Corroboration for this may be provided by the Pro-Omega Measure. The Pro-

Omega Measure shows a positive difference in the probability of gain of 7.5% for the 

high minimum investment group during the 1991-1995 sub-period, which declines to a 

difference of 6.8% in the probability of gain on a winsorized mean basis. This suggests 

that winsorizing did tend to have more of an impact on funds in the right tail than funds 

in the left tail. 

 The results for the early and middle years for the median measures are consistent 

with the mean and winsorized mean results. Surprisingly, the results for the latest sub-

period from 2001-2005 generally exhibit negative and significant differences for 

investment in the higher entry fee group. This is partially consistent with the convergent 

performance hypothesis, however there seems to be something akin to an over-correction. 

One possible explanation for this is the high compensation hedge fund managers receive, 

which has enticed the more skilled mutual fund managers into transferring their trades to 

hedge funds.26 The large growth in hedge funds during recent periods has been partially 

supplied by an influx of skilled mutual fund managers who are most likely to manage 

                                                      
26 Kosowski, Timmerman, Wermers and White (2006) show that performance of star mutual fund managers 
is persistent. 
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hedge funds that are similar to their prior area of expertise and possess an entry fee 

structure similar to their past funds. At the heart of the successful Stock Selection hedge 

fund is the ability of the manager as a stock picker, which is the same determinant as for 

a successful mutual fund. Since mutual funds are vehicles often targeted at retail 

investors, mutual funds generally do not require large minimum investments. Thus, it 

may be the case that an influx of only the most skilled mutual fund managers into the low 

entry fee group of Stock Selection hedge funds has resulted in a shift in the overall skill 

level of the two minimum investment level groups. Kostovetsky (2007) provides support 

for this possible emigration of skilled mutual fund managers into the hedge fund industry. 

 The Fund-of-Funds broad strategy shows significant negative differences for the 

higher minimum investment group during the earliest period and significant positive 

differences during the later periods. This result holds when the more robust measures are 

used in lieu of the mean performance measures. One possible explanation for this is that 

the large growth in the number of funds-of-funds over recent periods has resulted in a 

large influx of managers into both the high minimum investment group and the low 

minimum investment group. The more skilled managers are selectively entering the high 

minimum investment group while the less skilled managers are entering the low 

minimum investment group. This is consistent with the Revealed Manager Skill-Type 

hypothesis. On a value-weighted basis, the differences in performance between the high 

and low entry fee groups are less significant and in many cases statistically insignificant 

during later periods, which may provide indirect support that the previously mentioned 
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scenario is what has taken place. Since larger funds tend to be more established funds that 

have been around longer,27 differential results in the equal-weighted and value-weighted 

measures over more recent periods may be driven by the smaller, newer funds. Thus the 

significant positive differences in later periods for the Fund-of-Funds strategy on an 

equal-weighted basis may be driven by smaller, new funds where new managers have 

self-selected themselves into minimum investment level groups based on their skill level. 

 

5.6 Summary of Hypotheses Tests 

 We present a brief summary of the performance differences we observe between 

the high and low minimum investment level groups in Table 5. 

 Overall, the dearth of significantly negative values in Table 5 suggests that funds 

with higher entry fee barriers tend to perform at least as well as their lower entry fee 

counterparts. On a raw returns basis there is little evidence of a difference in performance 

for the Event Driven strategy. The Relative Value strategy also exhibits a paucity of 

support, though somewhat more, for higher minimum investment brackets outperforming 

lower brackets. The larger sectors, Stock Selection and Fund-of-Funds, along with 

Directional Trading, substantiate outperformance of the higher minimum investment 

group. Over a 15 year period, Stock Selection, Fund-of-Funds, and Directional Trading, 

recorded winsorized increases of 29, 12, and 29 basis points per month, respectively. This 

                                                      
27 This is intuitively true and is borne out by an unreported correlation test we run on fund size and age. 
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translates into a very economically significant and robust increase of 144 to 348 basis 

points, annualized on a simple compounded basis. 

 The risk-adjusted performance measures provide even stronger support of 

performance increases for the higher minimum investment bracket. Taking into 

consideration the riskiness of individual funds, the Event Driven and Relative Value 

strategies exhibit a positive and significant difference in both the earlier years and overall 

for the entire 15-year period using the Sortino Ratio and Pro-Omega Measure as criteria. 

The Information Ratios for the Event Driven and Relative Value strategies tend to 

correspond more with the raw returns in that for the most part there is little significant 

difference between the minimum investment groups. This suggests that much of the 

benefit in choosing a manager in the higher minimum investment group comes from the 

security of vastly reduced downside risk in performance. If we accept the notion that 

investors are more concerned with downside risk than both downside and upside risk, 

then the majority of periods for all of the strategies suggest increased benefits from 

investment in the higher minimum investment bracket. We also include the standard 

Omega Measure in Table 5 for reference. As illustrated in Appendix B, there exists 

difficulty in the interpretation of the expectation of odds ratios and further difficulties in 

the interpretation of the difference of the expectation of odds ratios. We will only remark 

that we have more confidence in the sign of the Omega Measure than the magnitude of 

the estimate, and leave any other interpretation to the interested reader. 
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 The previously discussed performance results provide strong support for the 

Revealed Manager Skill-Type hypothesis. We now turn to examining the Skill 

Dissemination hypothesis in the context of the performance measures. 

 If performance convergence is taking place then ideally we would observe 

consistently declining differences in the measures from the earliest period to the latest 

period. This would provide strong support for convergent performance. Weaker support 

for performance convergence would take the form of the magnitude of the estimate in the 

most recent sub-period being less than the magnitude of the estimated differences for the 

entire sample period. On a raw returns basis, there is strong support for convergent 

performance in the Relative Value sector under the mean, median and value-weighted 

mean summary statistics. This is corroborated on a risk-adjusted basis by the declining 

differences in the Sortino Ratio and Pro-Omega Measures. 

 Aside from the Relative Value sector, the other strategies do not display strong 

support for performance convergence based on their raw returns with the exception of 

Fund-of-Funds on a value-weighted basis but this lacks authentication from the other raw 

return summary statistics and risk-adjusted performance measures. 

 Strong support of convergence in the risk-adjusted measures is found, in addition 

to the Relative Value sector, in the Stock Selection sector based on the Information Ratio 

and Pro-Omega Measure, and also in the Fund-of-Funds sector based on the Sortino 

Ratio. Weak support for performance convergence is offered by the Sortino Ratio in the 

Stock Selection sector as well as the mean, median and winsorized mean returns, which 
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suggests that overall there is some evidence of convergent performance in the Stock 

Selection strategy. 

 For the Fund-of-Funds sector, weak support for performance converge is only 

offered by the mean returns as corroboration for the strong support offered by the value-

weighted mean and Sortino Ratio, which suggests that by and large there is no indication 

of performance convergence in this sector. There may even be signs of performance 

divergence in the sector based on the increasing differences in the probability of gain 

over time as substantiated by the Pro-Omega Measure. If this is the case then it may 

suggest that either the Skill Dissemination hypothesis encounters difficulties in being 

applied to rapidly expanding sectors or that the rate of skill dissemination is not 

sufficiently quick enough to keep up with the number of new managers entering the 

sector. 

 On the whole, the Directional Trading strategy exhibits weak support for 

performance convergence while the Event Driven strategy does not exhibit even weak 

support. However, for the Event Driven strategy, there is little significant difference in 

performance between the minimum investment groups to begin with, so it is not 

surprising that we do not observe performance convergence. Thus, of the five broad 

strategies, one did not require performance convergence, one offered strong support, two 

offered weak support, and one offered support neither for nor against performance 

convergence. Overall, we take this to mean there is some support for performance 

convergence but the results are somewhat mixed. 
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 The Revealed Manager Skill-Type hypothesis and the Skill Dissemination 

hypothesis are also tested by differences in the cross-sectional dispersion of high and low 

minimum investment groups, which are summarized in Table 6. 

 Three things stand out. One, the differences in median monthly returns is either 

significantly positive or insignificant, indicating single funds chosen at random from the 

low minimum investment group tend to underperform relative to the high minimum 

investment group. The economic significance is quite surprising, especially for the largest 

strategy, Stock Selection, which experienced an approximate 5% per year decrease in 

return for randomly selecting a fund in the low minimum investment group as opposed to 

the high minimum investment group during the period from 1991 to 2000. Two, the 

overwhelming majority of results at the 25th percentile indicate large economic and 

statistical significance in the underperformance of low minimum investment funds 

compared to high minimum investment funds. This is especially unfortunate for retail 

investors who are less likely to be diversified and more likely to find themselves at the 

25th percentile of performance due to competitive disadvantages in fund selection relative 

to other more sophisticated investors. Three, almost all measures of cross-sectional 

dispersion indicate a much greater degree of fund selection risk in the lower minimum 

investment group with the vast majority of results being statistically significant. These 

results taken together suggest that fund managers in the higher minimum investment 

group vastly outperform their lower minimum investment counterparts. As a whole, 

investment in the higher investment group is akin to being able to have the cake and eat 
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it. Returns are higher, fund selection risk is lower, and based on the risk-adjusted 

performance measures in Table 5, it seems that idiosyncratic risk is also lower. Investors 

in the low minimum investment group have no cake but it makes no difference as even if 

they did they would not be able to eat it. Superior performance combined with less risk is 

the hallmark of the high skill-type manager. The Revealed Manager Skill-Type 

hypothesis is given support by our observation of this phenomenon in the high minimum 

investment group. 

 Using the same criteria we used for detecting convergence in performance, we 

can detect convergence in cross-sectional dispersion, which is a test of the Skill 

Dissemination hypothesis. Based on the interquartile range, the median absolute 

deviation about the median, and the standard deviation, it appears that there is 

considerable weak support for convergent dispersion throughout the strategies with the 

exception of Stock Selection. This may be due to the high growth rate in this sector and 

the dissemination of skill not yet being able to match this growth rate. We do observe a 

large degree of dispersion convergence in the Fund-of-Funds strategy however, which is 

also a sector of high growth. The difference between the two strategies that allows one to 

converge while the other does not may be due to the nature of the skill or ease of 

disseminating it. 

  



 

 

 

87

Chapter 6 

Results II: Robustness Checks and Extensions 

 In this chapter we examine the robustness of our results to different specifications 

and provide some extensions. These consist of the following: altering the reference rate 

used; altering the length of the risk estimation period; altering the boundary of the high-

low minimum investment group; estimating the differences between the high and low 

minimum investment groups by fund type classification; checking for backfill bias; 

expanding the data set to include the zero minimum investment; estimating the 

differences between the high and low minimum investment groups by specific CISDM 

strategy; and testing the significance of minimum investment in the presence of other 

fund characteristics. 

 

6.1 Reference Rates 

 Ranking of investments for risk-adjusted performance measures that use a 

reference or benchmark rate is not consistent across different reference rates. We 

examine the impact of using a higher and a lower reference rate than the one used in our 

main analysis. Our primary reference rate is 1% per month. The low reference rate we 

use is the actual monthly risk-free rate at each date. For the range of our sample this is 

likely to be less than 0.5% per month for most months. The high reference rate we use is 
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1.5% per month. The results from altering the reference rate to these two different 

specifications are shown in Table 7. 

 In Panel A, lowering the reference rate causes the Information Ratio to become 

positive and highly significant for all of the broad strategies.28 Outperformance of the 

high minimum investment group is as great as 56.8 basis points of additional 

compensation per 100 basis points of risk for the Relative Value strategy in the 1991-

1995 sub-period. 

 Increasing the reference rate tends to have the opposite effect. Differences in the 

performance of funds tend to narrow or even become negative at this higher reference 

rate of 1.5% per month with the exception of the Stock Selection strategy. The general 

result of a decrease in performance differential at higher reference rates is not necessarily 

surprising. If we expect funds in the high minimum investment group to be run by 

managers of high skill-type then relatively speaking a greater proportion of positive 

returns above a threshold would be earned by funds in the high minimum investment 

group. As we increase the threshold a larger proportion of funds in the higher minimum 

investment group are no longer able to match the reference compensation rate required. A 

diminishment in the performance gap between the two minimum investment groups is to 

be expected. In the extreme case, if the high minimum investment group first-order 

stochastically dominates the low minimum investment group, we would always observe a 

                                                      
28 In this situation, when the risk-free rate varies from period-to-period, the Sharpe Ratio is not exactly 
equal to the Information Ratio. Our calculations of the values of the Sharpe Ratio are very similar in 
economic magnitude and statistical significance to the values of the Information Ratio we report in Table 7. 
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positive performance differential until we selected a reference rate equal to the 

performance of the most successful fund at which point the performance difference 

would be nil. Since we do not observe this pattern as we increase the reference rate, we 

can infer that some of the most successful funds, as measured by excess returns, are 

found in the low minimum investment group. For the retail investor, this may be of some 

solace that though the average performance for funds in the lower minimum investment 

bracket is unfavourable when compared to funds in the higher minimum investment 

bracket, there is always the possibility of doing extremely well. Our earlier findings of 

funds in the lower minimum investment group having much greater dispersion in 

performance corroborates the successfulness of some funds in the lower bracket. 

 Two strategies that show particularly interesting trends across different reference 

rates are Stock Selection and Relative Value. For the Stock Selection strategy, the 

differences in the Information Ratio between the high and low minimum investment 

groups actually increase as the reference rate increases. The Relative Value strategy is 

interesting due to its extreme sensitivity to the selected reference rate. Whereas the other 

strategies exhibit a gradual change in the performance differential across reference rates, 

the Relative Value strategy goes from being highly economically and statistically positive 

at a low reference rate to highly economically and statistically negative at a high 

reference rate. Comprehension of the phenomena occurring in these two strategies may 

yield increased insight about our hypotheses. 
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 There are four factors that can lead to changes in performance differentials for 

risk-adjusted performance measures that have a reward-to-risk structure. One, the 

numerator changes for the high entry fee funds. Two, the denominator changes for the 

high entry fee funds. Three, the numerator changes for the low entry fee funds. Four, the 

denominator changes for the low entry fee funds. In the case of the Information Ratio 

since the risk or denominator or standard deviation of the excess returns is invariant to 

the reference rate selected, any changes in the Information Ratio must come from the 

reward or numerator or excess returns. 

 For the Stock Selection strategy, an increase in the reference rate decreases the 

average excess return for both the high and low minimum investment groups. Since the 

measures of risk within the groups will stay the same, the deduction is that in general, 

higher returns throughout the cross-sectional distribution of returns for the high minimum 

investment group are the most likely cause of the increase in performance differential as 

the reference rate rises. The ability of fund managers in the high minimum investment 

group to dominate their low minimum investment counterparts at different reference rates 

strongly supports the Revealed Manager Skill-Type hypothesis. The narrowing of this 

dominance over the years is supportive of the Skill Dissemination hypothesis. 

 For the Relative Value strategy, the sensitivity of the estimates and sign changes 

depending on the reference rate suggests a different environment. If the cross-sectional 

distribution for the high and low minimum investment groups were vastly different then 

it is possible we could observe the sign changes from one reference rate to the next. This 
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might be the case if the high minimum investment group had a bell-shaped curve while 

the low minimum investment group had a uniform distribution or a distribution with very 

fat tails. We have no reason to believe that such drastic cross-sectional differences in 

distribution exist. However, the consistency and pervasiveness of the sign changes from 

significantly positive to insignificant to significantly negative are not likely explainable 

by minor differences in distribution, which suggests some other factor is at work. If one 

group provided relatively greater reward while the other group provided relatively less 

idiosyncratic risk then at low reference rates, Information Ratios would be high for the 

low idiosyncratic risk group due to division of a moderate reward by a low level of risk. 

As the reference rate increases, the low idiosyncratic risk group would experience 

increasingly small levels of reward, which would cause the Information Ratios to 

plummet. In contrast, the high reward group might experience high rewards at low 

reference rates but due to moderate idiosyncratic risk, the Information Ratios would only 

be moderately-high. At higher reference levels, the high reward group might experience 

moderate rewards, which when divided by moderate levels of idiosyncratic risk would 

result in moderate values of the Information Ratio. Thus, it seems the most likely 

explanation for the high sensitivity of the Relative Value strategy to the reference rate 

arises from the high minimum investment group containing far less idiosyncratic risk 

while the low minimum investment group offers at least some funds with high levels of 

returns. This suggests managers in the high entry fee group are more conservative 
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investors than managers in the low entry fee group, and on its own is neither confirmation 

nor denial of the Revealed Manager Skill-Type hypothesis. 

 If investors price risk based on downside deviation then the Sortino Ratio yields a 

better measure of the relative performance of the two entry fee brackets. The general 

trend for the Sortino Ratio across the strategies as the reference rate increases is for the 

performance differentials to diminish or become insignificant. This is true on both a mean 

basis, as shown in Panel A, and a winsorized mean basis, as shown in Panel B. The large, 

positive and significant differentials observed when the reference rate is set to the risk-

free rate may be reflective of funds in the higher minimum investment bracket having 

less downside risk. The exact mechanisms for why certain strategies experience sign 

reversals in performance differentials between the two minimum investment groups is 

more difficult to discern since the risk component of the measure is now dependent on 

the reference rate whereas for the Information Ratio it was not. It may suffice to say that 

if downside deviation is lower in the high minimum investment group as the results may 

suggest based on a risk-free reference rate, then a large cluster of returns in the 1% to 

1.5% per month range could result in the Sortino Ratio of many individual finds 

switching signs when employing a reference rate of 1.5% per month, which would lower 

the average Sortino Ratio for the high minimum investment group relatively more than 

for the low minimum investment group. Larger dispersion in the performance of the low 

minimum investment group, and more conservative or prudent investing on the part of 

the high minimum investment group may be one possibility for the observed results. 
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 The Omega ratios are included for the interested reader, and we will only touch 

upon them briefly. The high differentials, above thirty in some cases, for the mean 

Omega at a risk-free reference rate, as shown in Panel A, are not corroborated when 

winsorized means are examine, as shown in Panel B. This suggests that average Omega is 

highly susceptible to outliers, especially in the form of funds that are very successful and 

have very low levels of losses relative to the benchmark.  

 The Pro-Omega Measures across the different reference rates are similar in nature 

to the performance differentials observed for the Sortino Ratio. The change in the 

probability of gain exceeds 15 percent in some cases for the winsorized means at a 

reference rate equal to the risk-free rate. Thus, for a traditional-minded investor who 

believes hedge funds should strive to offer absolute returns above the risk-free rate, a 15 

percent increase in the probability of gain may be attained through investment in funds 

with higher minimum investment levels. In contrast, even at a reference rate of 1.5% per 

month, the maximum decrease in the probability of gain observed was about 4 percent. 

This is suggestive of superior performance in the high minimum investment group, which 

supports the Revealed Manager Skill-Type hypothesis. 

 

6.2 Risk Estimation Periods 

 Changing the risk estimation period tends to have little impact on the performance 

measures, as shown in Table 8. One reason for this is the large number of funds with 

short histories. The average history of funds in our data is about three years. Another 
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reason for the consistency in results across different lengths of estimating risk is that 

provided a sufficiently long initial estimation period is chosen, the addition of a few extra 

observations should not excessively alter the estimates.  

 As we would expect, the Pro-Omega Measure is relatively more sensitive to 

changes in the estimation period used as it employs all the information from the returns 

history into both the risk component of the measure and the reward component of the 

measure. In contrast, the Information Ratio and Sortino Ratio are more dynamic and 

leave past rewards to the past under the point estimation methodology. 

 The only significant changes based on extending the estimation period occur in 

the Event Driven strategy and the early years of the Fund-of-Funds strategy under the 

Pro-Omega Measure. In these cases, the signs of the estimates change with the 

lengthened estimation periods. For the Fund-of-Funds strategy, the sign change from a 

negative 1.4% increase in the probability of gain to a positive 1.6% increase in the 

probability of gain for the higher minimum investment group suggests that the earlier 

years in the 1991-1995 sub-period exhibited positive differentials whereas the later years 

within the sub-period exhibited negative differentials. For the Event Driven strategy, the 

change from positive differentials to negative differentials in the earliest sub-period is the 

opposite of the Fund-of-Funds strategy. The early years within the 1991-1995 sub-period 

experienced negative performance differentials whereas the later years within the sub-

period experienced positive performance differentials. In the case of the 2001-2005 sub-

period, later years were also more positive. These results are not surprising as earlier we 
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had already observed insignificant returns differentials for the early years of the Fund-of-

Funds strategy and throughout the Event Driven strategy, which is consistent with the 

performance difference being positive in some months and negative in others. 

 

6.3 Minimum Investment Group Boundaries 

 Our selection of the boundary for distinguishing high and low minimum 

investment level groups was based on the methodology outlined in the Data chapter. The 

cut-off we chose for the low minimum investment group was those funds with entry 

barriers of less than $250,000. As we showed in Figure 2, this is in all likelihood also 

equivalent to a boundary of $100,000-or-less as there are relatively very few funds in our 

sample with minimum investment levels between $100,000 and $250,000, exclusive. We 

now test the sensitivity of our results to this boundary by using the only other cut-off we 

feel can reasonably be considered to create a “low” entry fee group, especially as it 

pertains to a retail market. We present a summary of the results, from using a boundary of 

less-than-$100,000 for the low minimum investment group, in Table 9. We are somewhat 

less confident in the reliability of these estimates due to the increased unbalanced-data 

groupings and the smaller pool of observations in the lower minimum investment group. 

 Overall, the finding of positive economic and statistical differentials from 

investment in the higher minimum investment group is confirmed under this lower 

boundary. Based on raw returns, the positive differential for the Directional Trading 

strategy is somewhat reduced during later years while the median differential increases in 
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significance overall. This may suggest that decreasing the boundary results in the low 

minimum investment group having a more disperse distribution, which suggests greater 

fund selection risk when the boundary is set lower. 

 The Event Driven strategy shows a marked increase in positive significant 

differential for the higher minimum investment group. Whereas for the higher boundary, 

differences in the raw returns of the Event Driven strategy were insignificant between the 

two minimum investment groups, the difference in the median and winsorized mean 

returns are significant during the 1996-2000 sub-period, and the difference in the mean 

returns is significant for the 2001-2005 sub-period. Over the entire 15-year period, the 

difference in the winsorized means suggest an increase of 19 basis points per month or 

2.3% per year from investing in the higher minimum investment bracket. On a risk-

adjusted basis, the Information Ratio exhibits no significant differences while the Sortino 

Ratio displays positive performance differential during the early and middle years. This 

suggests that much of the downside risk is filtered out by the higher minimum investment 

group while there remains a moderate amount of upside “risk” relative to the lower 

minimum investment group. 

 The other strategies are for the most part fairly similar to the results under the 

higher boundary. The Relative Value strategy continues to show primarily insignificant 

performance differential on a raw returns basis. The risk-adjusted performance measures, 

when upside risk is not considered, show signs of performance convergence. The Stock 

Selection strategy displays increased positive returns and risk-adjusted returns 
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differentials from investment in the higher entry fee group. This suggests that the less-

than-$100,000 funds perform worse overall than even the funds in the $100,000 to less-

than-$250,000 category. The Fund-of-Funds strategy shows minor decreases in economic 

and statistical significance, and the probability of gain over the 15-year period decreases 

from a 4.0% positive differential to a 2.7% positive differential in favour of the high 

minimum investment group. 

 

6.4 Performance Differences by Types of Funds 

 Performance differences for the minimum investment groups by type of fund—

hedge fund or Fund-of-Funds—rather than by broad strategy classification are presented 

in Table 10. Along with estimates of the performance differentials of the funds by fund 

type, performance differentials of the trimmed dataset are also presented. The trimmed 

dataset consists of removing the first 12 months of returns for each of the individual 

funds from analysis, and may be one way of testing for a backfill bias, similar to Edwards 

and Caglayan (2001). The performance differential estimates suggest that hedge funds in 

the higher minimum investment group outperformed their lower minimum investment 

counterparts by approximately 5% per year on a mean return basis over the first 10 years 

of our sample. In later years, the performance differential was insignificant. The risk-

adjusted performance measures tend to corroborate this though the performance 

differential is found to be negative and significant in the most recent 5-year sub-period. 
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 Trimming the dataset produces very few differences and the performance 

differential estimates are surprisingly consistent. An exception to this is the Sortino Ratio 

where previous significantly positive values are now insignificant. This may suggest that 

downside risk over the first 12 months for funds in the higher minimum investment group 

tends to be lower. 

 The Fund-of-Funds fund type results correspond fairly well to the results for the 

Fund-of-Funds strategy, as they should since we grouped all funds reporting any type of 

Fund-of-Funds specific strategy into the Fund-of-Funds broad strategy. The only 

difference between the estimates for the Fund-of-Funds fund type is that some funds are 

classified as a Fund-of-Funds under the CISDM fund type classification but do not have a 

specific strategy listed for them. Thus, the differences in the performance differential 

estimates may provide some information regarding the performance of funds that are 

more diligent in providing information and filling out all the company information fields 

to the database vendor. The results suggest that though the estimates are fairly similar, 

there is a slight loss in statistical significance. The insignificance of the 24 basis point 

differential in the 1996-2000 sub-period while the 9 basis point differential in the 2001-

2005 sub-period suggests that that high minimum investment group less consistently 

outperformed the low minimum investment group during the months in the 1996-2000 

sub-period. This estimate is likely close to being significant at the 5 percent level, 

however, as it was for the case of the Fund-of-Funds broad strategy. The slight decrease 

in the performance differential estimates suggest that to the extent most of the funds that 
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did not provide a strategy classification are in the higher minimum investment group, 

these funds underperformed the norms for the high minimum investment group. To the 

extent that most of the funds not providing a strategy classification are in the lower 

minimum investment group, these funds outperformed the norms for the low minimum 

investment group and were closer to the performance of the high minimum investment 

group. 

 The trimmed results, once again, are fairly similar to the untrimmed results. The 

inference is that to the extent backfill bias primarily affects the first 12 months of a fund’s 

return series, any irregularities in reported returns during this period do not have a 

significant impact on our results for both hedge funds and funds-of-funds. 

 We estimate the performance differentials between the high and low minimum 

investment groups for an extended dataset in which we include funds that have a listed 

minimum investment of zero into the low minimum investment group. The results are 

listed in Table 11. 

 The performance differentials for the Fund-of-Funds fund type show increases in 

economic and statistical significance on both raw and risk-adjusted returns bases. 

Notably, there are no statistically significant negative performance differentials with the 

exception of the value-weighted mean returns during the earliest sub-period. For the 

Hedge-Fund fund type, a sharp decline in the performance differentials is observed with 

the inclusion of the zero minimum investment level. While overall, the performance 

differentials for the high minimum investment group are positive, they are less so 
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economically and statistically. It is difficult to understand how a group of funds 

representing just over 5 percent of the funds in our extended sample could yield a 

decrease as large as the one we observe. It is also surprising that the large difference in 

results with the inclusion of the zero minimum investment occurs in the hedge fund 

sector rather than the Fund-of-Funds sector. Funds-of-funds, if attempting to analogously 

emulate mutual funds, may have low minimum investment levels and report a zero 

minimum investment, however hedge funds have traditionally imposed restrictions on the 

number of investors they accept, and as such it is unlikely they would be eager to accept 

token amounts of investment like zero or a thousand dollars. All of the performance 

differentials for the first quartile returns are positive and significant, which suggests that 

much of the impact of the zero minimum investment is on the upside. Aside from our 

severe concerns about the potential heterogeneity of the meaning of a reported “zero” 

minimum investment level, as mentioned in the Data chapter, we suggest an agency 

explanation for the observed results. 

 If non-fraudulent-in-nature funds truly do offer minimum investment levels of 

zero and are willing to accept the most token of investments then it may be the case that 

the fund manager does not invest a large degree of personal capital into the fund. The 

Revealed Manager Skill-Type hypothesis suggests that managers aim to select high skill-

type clients by setting high entry fee barriers. To the degree that fund managers invest 

more of their own personal capital into the fund, the need to have stable high skill-type 

partners is necessitated since few people enjoy losing money. If managers create funds in 
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which they invest very little of their own capital then they might be willing to accept any 

and all partners. Given the non-regulated nature of the industry, hedge fund managers 

would have considerable latitude to take high risks in the search for performance. If very 

little of their own capital was invested in the fund, their compensation structure would 

almost require them to take such risks in the hopes of earning large commissions. Since 

upside returns are unlimited while downside returns are limited to negative 100%, 

average returns could be positive and very large under many scenarios. These potentially 

high returns could be exacerbated in appearance if a large degree of the funds that take 

high risks drop out of the database due to being defunct—that is, voluntarily or 

involuntarily choosing to arrest reporting. 

 

6.5 Performance Differences by Specific Strategy 

 We estimate the performance differences for the high and low minimum 

investment groups based on classifying funds into their specific strategy as reported by 

CISDM. The results, reported in Table 12, should be interpreted with caution due to the 

small sample sizes for many of the strategies. Entries with blank data represent either no 

data available for at least one of the two minimum investment groups or an insufficient 

number of observations to calculate an estimate as is the case for the winsorized mean, in 

which we require at least 10 fund-month observations in each of the two minimum 

investment groups. 



 

 

 

102

 Overall, the only specific strategies showing negative significant returns 

differences are Emerging Markets, Other Relative Value and Relative Value Multi 

Strategy. Those showing positive significant differences in the raw returns of the higher 

minimum investment group are Equity Long/Short, Fund-of-Funds-Market Neutral, 

Fund-of-Funds-Multi Strategy, Fixed Income, Global Macro, and Sector. On a risk-

adjusted basis, the results tend to confirm the performance differentials found on a raw 

returns basis, though a few notable exceptions include Fund-of-Funds-Invest Funds in 

Parent Company, Fund-of-Funds-Single Strategy, and Fixed Income-Mortgage-backed 

Securities, which under a raw returns basis are generally insignificant but under a risk-

adjusted returns basis all demonstrate positive and significant risk-adjusted-return 

performance differences in favour of the higher minimum investment group. The 

evidence seems to support the Revealed Manager Skill-Type hypothesis or at the very 

least, we find little evidence to reject the Revealed Manager Skill-Type hypothesis. 

 It is interesting to note that the strategies that exhibit positive performance 

differentials for the high minimum investment group tend to be ones that retail investors 

are more likely to have interest in. Equity Long/Short and the various Fund-of-Funds 

strategies all engage in activities that are well understood by investors and should be 

sufficiently conservative enough to be of appeal to the retail investor. The statistical 

significance of the estimates for these strategies suggests that the outperformance of the 

higher minimum investment group is quite consistent from month-to-month. 
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6.6 Characteristic-based Regressions 

 In Table 13, pooled regressions of returns on minimum investment group in the 

presence of other fund characteristics are conducted. Our goal is to see if the significance 

of minimum investment continues to hold in the presence of other explanatory variables. 

 The results in Panel A of Table 13 corroborate what we found earlier. Overall, for 

all strategies taken as a whole, minimum investment is highly statistically significant and 

offers at least an additional 12 basis points per month to investors in the high minimum 

investment group. For the Directional Trading broad strategy, the result is even more 

striking. Gains from being in the higher entry fee group are 47 basis points per month or 

annualized about 6% per year. The Stock Selection and Fund-of-Funds strategies are 

highly significant and offer additional gains of 15.6 and 11.2 basis points per month, 

respectively, to investors in the more exclusive minimum investment bracket. The Event 

Driven and Relative Value broad strategies retain their insignificance that was found 

earlier. Thus, all of our results are exactly as expected, and we can infer that minimum 

investment performance differential is very robust to the presence of other fund 

characteristics. 

 We note that with the exception of fund size, all of the other fund characteristics 

are insignificant for at least one of the broad strategies, and even fund size is insignificant 

for some broad strategies in the presence of standard deviation or downside deviation of 

past returns as a predictor, as shown in Panel B and Panel C. Thus, the significance of 

loadings on fund characteristics that have traditionally been shown to have a significant 

impact on performance, such as management fee and incentive fee, are very much 
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susceptible to the particular strategy being tested. We also note that aside from fund size 

and incentive fee, minimum investment is the only variable that acts as a significant 

predictor of both the Stock Selection strategy and the Fund-of-Funds strategy. Since these 

two strategies represent by far the largest proportion of the hedge fund industry in terms 

of number of funds, total assets and growth rate, minimum investment group as a 

predictor may be of particular interest to all investors but of extreme importance to retail 

investors who likely restrict themselves to the Stock Selection and Fund-of-Funds 

strategies more often than not. Interested readers are left to draw their own conclusions 

on the possible relative importance of minimum investment as a predictor vis-à-vis other 

fund characteristics. 

 Panel B and Panel C of Table 13 report the significance of minimum investment 

controlling for potential differences in the risk characteristics of the high and low 

minimum investment groups. Panel B uses the fund’s standard deviation of recent 

historical returns while Panel C repeats the analysis using the downside deviation of the 

fund’s recent historical returns as measures of risk. These risk measures correspond to 

those used in our calculation of the Sharpe or Information Ratio, and the Sortino Ratio, 

respectively. 

 In Panel B, the inclusion of the standard deviation of the fund’s past returns 

results in incentive fee no longer being a significant predictor of returns for funds in the 

Stock Selection strategy. Instead, management fee is now a significant predictor of the 

returns in the Stock Selection and Fund-of-Funds strategy but is not a significant 
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predictor overall when all broad strategies are considered. This underlies the relative 

importance of minimum investment group as a consistently significant predictor of fund 

returns. It is the only predictor aside from fund size that is consistently significant for the 

Stock Selection and Fund-of-Funds broad strategies, as well as all broad strategies as a 

whole, regardless of the risk specification we employ, which is exhibited in Panel A, 

Panel B, Panel C and Panel D of Table 13. 

 The results from Panel C show no changes in the significance of minimum 

investment as a predictor of returns when downside deviation risk is added as a control 

variable. Panel D, which uses several market risk factors as a measure of risk, is 

consistent with our previous findings. If anything it only serves to strengthen our 

argument of minimum investment as a significant predictor of fund performance. Overall, 

for all broad strategies, investment in a fund in the high minimum investment group 

results in a 16.9 basis point per month increase in return. This represents a 43% increase 

in performance differential for the minimum investment predictor relative to the risk-

unadjusted results found in Panel A. This is consistent with the Revealed Manager Skill-

Type hypothesis, which suggests that higher-skilled managers in the high minimum 

investment group outperform their low minimum investment counterparts not only in the 

arena of returns but also in incurring less risk. While the Stock Selection broad strategy 

exhibits a 5.2 basis point per month increase—relative to the risk-unadjusted results of 

Panel A—in the return differential between the two minimum investment groups, the 

Fund-of-Funds broad strategy shows a much more modest increase of 1 basis point per 
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month. This is what we would expect in the case when funds-of-funds are inherently less 

risky than hedge funds due to their diversified nature. In such a case, the ability of a high 

skilled Fund-of-Funds manager to reduce risk considerably more than a lesser skilled 

manager might not be as feasible as in the case of more highly skill-differentiated 

strategies. 

 Based on the results of Panel D of Table 13, it seems that minimum investment is 

a positive and significant predictor of returns. Fund size and fund age are negative and 

significant predictors of returns. Management fee is generally an insignificant predictor 

of fund returns while incentive fee is generally a positive predictor of fund returns. All of 

these results agree with the majority of findings on fund characteristics in prior literature. 

Company size—the number of funds being concurrently run by the fund’s parent 

company—appears to have a positive and significant impact on returns for funds in the 

Stock Selection broad strategy but a negative and significant impact on returns for funds 

in the Fund-of-Funds broad strategy. This may suggest that Fund-of-Funds parent 

companies that operate multiple funds may have overextended their fund evaluation, 

selection and monitoring abilities and/or have insufficient resources to successfully 

operate multiple funds. Parent companies in the Stock Selection broad strategy that are 

able to operate multiple funds may possess superior managerial skill that allow them to 

successfully have a clientele base for multiple funds. 

 Whether the fund is located onshore or not typically has an insignificant effect on 

returns or a positive and significant effect depending on the strategy type. The R-squared 
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values for the multivariate regressions with the inclusion of the multiple risk factors is 

considerably higher than in Panel A. This is consistent with findings in the literature that 

a large proportion of the variation in hedge fund returns is explainable through market-

related factors (Fung et al., 2008). However, even after controlling for a set of market-

related factors, minimum investment remains and in fact becomes an even more 

significant predictor of fund returns. 

 Table 14 examines performance in the presence of the same fund characteristics 

as Table 13 only with the addition of a defunct indicator variable. Even after controlling 

for whether the fund is defunct or not, we still find minimum investment to be a 

significant predictor of returns for the Directional Trading, Stock Selection and Fund-of-

Funds broad strategies as well as all broad strategies as a whole. This is the case when we 

examine returns in isolation, in Panel A, or in the presence of any of our variables to 

control for risk, in Panel B, Panel C and Panel D. 

 In Table 15, we conduct logit regressions on the probability of fund demise under 

various fund characteristics. Regardless of the specifications used, minimum investment 

is not a significant predictor of fund demise. This suggests there is no systematic bias in 

funds dying due to their minimum investment group membership. Thus any survivorship 

biases are likely to be attenuated, when considering performance differential, to the 

extent that survivorship bias has a similar effect on the direction of performance within 

the two minimum investment groups. 
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Chapter 7 

Summary and Conclusions 

 Minimum investment level is a key factor associated with the returns and risks of 

individual hedge funds and funds-of-funds. Funds having a high entry fee barrier 

significantly outperform their low entry fee barrier counterparts on both raw and risk-

adjusted returns bases, which we suggest is due to managers with superior skill self-

selecting themselves into the higher minimum investment group. This performance 

differential holds true for both funds-of-funds and hedge funds, in general, with 

considerable performance differentials observed in those strategies most likely to be 

invested in by retail investors—namely, Stock Selection strategies and Fund-of-Funds 

strategies. Further, funds in the lower minimum investment group suffer from larger 

cross-sectional measures of dispersion. This is of material importance for retail investors 

thinking of investing in the hedge fund or Fund-of-Funds industry. In addition to the 

relative losses they may expect to incur from having less-skilled managers, retail 

investors must also consider the significant possibility that the fund they choose to invest 

in will not even be able to attain the performance norms of the less-skilled managers. 

Thus, for many retail investors who lack sufficient monetary requirements to invest in 

funds with higher entry fee barriers and properly diversify within the hedge fund and 

Fund-of-Funds industry, there exists both significant fund performance risk and even 

before that fund selection risk. 
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 The retail investor may also be disadvantaged in other ways asides from 

underperformance. Funds-of-funds have been well-documented to underperform hedge 

funds but often this is the only recourse for retail investors wishing to invest in this 

alternative asset class.29 If the retail investor is able to procure sufficient resources for 

investment in hedge funds, the investor may be limited to funds with low minimum 

investment levels. The investor may decide to commit to a low minimum investment 

level fund aware that relative to funds with higher entry fee barriers, underperformance 

can be expected. This may be the case if the investor deems the risks and rewards of the 

fund to be sufficiently appealing, irrespective of the performance of its peers. However, 

finding a fund manager with whom the investor is comfortable may be difficult and 

require considerable search costs. In Figure 6, we show a breakdown of the proportion of 

funds in our dataset falling under different broad strategies by minimum investment level 

group. The investor wishing to select a fund in the low minimum investment group of any 

of Directional Trading, Event Driven and Relative Value broad strategies may suffer 

from inaccessibility of funds, high search costs and limited selection. In contrast, the high 

minimum investment group offers a much larger set of funds to choose from. Thus, the 

retail investor suffers many different risks and costs in choosing to invest in the 

alternative assets industry. 

 

                                                      
29 See, as an example of Fund-of-Funds underperformance, Denvir and Hutson (2006). 
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Figure 6. Relative Percentages of the Number of Funds by Broad Strategy and 
Entry Fee Barrier Group 
 

 On a positive note, for those retail investors seeking to invest in the hedge fund 

industry, there is some evidence to suggest that the performance discrepancies between 

the high and low minimum investment groups are diminishing, which we suggest may be 

caused by skill dissemination and an overall improvement in the standards of the abilities 

of managers in the lower entry fee barrier group. 

 On the whole, the hedge fund industry possesses some characteristics of a two-

tiered system. High skill-type managers will generally prefer to form partnerships with 

high skill-type clients, and high-skill type clients feel the same about high skill-type 

managers. Retail investors in the lower minimum investment bracket suffer a large 

amount of performance risk when performance is measured relative to overall strategy 
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performance in all minimum investment brackets. They are unable to diversify this 

performance risk away due to wealth constraints, which creates a large amount of fund 

selection risk. In contrast, sophisticated and institutional investors are able to diversify to 

reduce fund selection risk but have less of a need to do so due to less performance risk in 

the higher minimum investment bracket. The irony of those with need not having access 

to the higher entry fee funds, and those with access not having need, is not lost upon us, 

and we are unsure if this is the way markets were meant to work. The popularity and 

growth of the Fund-of-Funds sector may be indicative of the market attempting to 

address this irony, however even within the Fund-of-Funds sector, we observe significant 

differences in performance for funds in the lower and higher minimum investment 

brackets. We suspect as the sector matures we will observe performance convergence 

between the minimum investment groups, as is likely from a skill dissemination 

standpoint, but if not or if the process is taking an excessively long time, we trust in the 

capital markets and look forward to seeing what some innovative minds will bring forth 

to us in the form of new financial products.  

 

7.1 Further Avenues of Research 

 We present two areas of interest for further research based on the hypotheses we 

proposed and the results we obtained in our testing of these hypotheses. The first area is 

to examine the scope and applicability of the Revealed Manager Skill-Type hypothesis 

and the Skill Dissemination hypothesis as they apply to specific strategies. The second 
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area proposes research to explore an alternative explanation to the suggestion that 

decreased returns in the hedge fund industry have been caused by overcapacity. The 

alternative explanation suggests skill and performance convergence caused by increased 

parity in managerial skill. We turn to a brief discussion of the first area now. 

 We proposed a Revealed Manager Skill-Type hypothesis, which found support in 

the positive performance differentials of funds with higher minimum investment levels. 

One noticeable exception to our hypothesis was in the performance of the Event Driven 

and Relative Value broad strategies. While constituting a much smaller set of funds than 

the other broad strategies, we are still curious as to how insignificant performance 

differences on a mean basis pervaded these two strategies in light of the Revealed 

Manager Skill-Type hypothesis. Is it a case that performance convergence, as suggested 

by the Skill Dissemination hypothesis, occurred much earlier for these two strategies? 

There may be evidence to support this for the Relative Value strategy based on Panel C 

of Table 3 where the observed median difference decreased over the three 5-year sub-

periods from 19 to 17 to an insignificant 3 basis points per month, however the Event 

Driven strategy defied the positive performance experience in medians undergone by all 

of the other strategies. If it was a case of convergent performance, what caused the 

Relative Value strategy to converge earlier than other strategies? And how early did the 

Event Driven strategy converge in performance? Data from much earlier on might go a 

long way in understanding the extent of the Skill Dissemination hypothesis’ influence. If 

it is determined, that on the whole, there never existed significant differences in 



 

 

 

113

performance for the Event Driven strategy, then we must search for alternative 

explanations. Perhaps it is as we suggested earlier, that the Event Driven strategy by its 

nature requires a very narrow skill set and as such we should expect to see far fewer 

performance differences between the high and low minimum investment groups for 

strategies that require either: (a) less skill, (b) a more narrow, well-defined skill set, (c) 

tools and technology that are easily replicable and are quick to yield technology 

convergence. If this turns out to be the case then our finding of less significant 

performance differences between the minimum investment classes for the Event Driven 

and Relative Value strategies may actually strengthen our Revealed Manager Skill-Type 

hypothesis rather than demonstrating one potential limitation of its broad applicability. 

Elucidating the determinants on the rate of performance convergence and determining the 

innate factors that increase the probability of some strategies being bereft of performance 

differences would have far-reaching implications, and would be extremely useful for the 

retail investor in deciding which strategies to select for investment. Research in this area 

would go a long way in not only understanding the applicability and implications of the 

Revealed Manager Skill-Type hypothesis and the Skill Dissemination hypothesis from a 

theoretical viewpoint but would also allow for ex-ante predictive behaviour of new 

strategies and out-of-sample testing, which would be a boon for the inquisitive empiricist. 

   Another area of research that allows for further testing of the Skill Dissemination 

hypothesis is in the overcapacity arena. Overcapacity of the market is often blamed for 

diminishing performance in the hedge fund industry. Zhong (2008), and Naik, Ramadorai 
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and Stromqvist (2007), among others suggest that capacity constraints have limited 

returns in more recent years. The label of this crux would seem to suggest that there are a 

limited and somewhat fixed number of investment and trading opportunities to earn 

superior returns from market inefficiencies. When divided among an increasing base of 

assets under management, returns have suffered. Our thesis suggests an alternative 

explanation that does not preclude the possibility of overcapacity but also does not 

acquiesce to it. We suggest that skill dissemination and an increase in the skill parity of 

fund managers is at the root of decreased supernormal returns. At the root of positive 

gains made in the secondary market is the existence of counterparties to accept losses. 

Unaccounted for survivorship biases may often give the impression otherwise to 

investigators constrained with data limitations. If parity in skill level is increasing in the 

hedge fund industry and contagion in skill dissemination is found to be proliferating 

throughout the secondary markets then we might reasonably expect decreased rents in not 

only the hedge fund industry but the financial markets as a whole. It is quite possible that 

dissemination of skill has led to an increasingly efficient market, as was hoped for by the 

U.S. Securities and Exchange Commission in its study on the implications of the growth 

of hedge funds (U.S. SEC, 2003). Under the Overcapacity hypothesis, we would expect 

to observe skilled managers consistently outperforming their unskilled counterparts 

across time albeit with decreases in the magnitude of outperformance. Under the Skill 

Dissemination hypothesis, in addition to a decrease in the magnitude of outperformance, 

we would expect to observe skilled managers more frequently underperforming unskilled 
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counterparts and conversely we would expect to observe unskilled managers more 

frequently outperforming skilled counterparts. 
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Appendix A 

Broad Strategy Classifications 

 Mapping of nascent CISDM strategies onto broad strategies is as listed in the 

table below. There are a total of 27 nascent CISDM strategy classifications for hedge 

funds and funds-of-funds. The 21 native hedge fund strategies are mapped onto 4 

different broad strategies: Directional Trading, Event Driven, Relative Value and Stock 

Selection. The 6 native Fund-of-Funds strategies are all mapped onto the same single 

broad strategy: Fund-of-Funds. The composition of the broad strategies reflects our belief 

of the primary general type of managerial skill required in each of the nascent CISDM 

strategies. 

  CISDM Strategy  Broad Strategy   

 Capital Structure Arbitrage  Relative Value  

 Convertible Arbitrage  Relative Value  

 Distressed Securities  Event Driven  

 Emerging Markets  Stock Selection  

 Equity Long Only  Stock Selection  

 Equity Long/Short  Stock Selection  

 Equity Market Neutral  Stock Selection  

 Event Driven Multi Strategy  Event Driven  

 FOF-Conservative  Fund-of-Funds  
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 FOF-Invest Funds in Parent Company  Fund-of-Funds  

 FOF-Market Neutral  Fund-of-Funds  

 FOF-Multi Strategy  Fund-of-Funds  

 FOF-Opportunistic  Fund-of-Funds  

 FOF-Single Strategy  Fund-of-Funds  

 Fixed Income  Relative Value  

 Fixed Income – MBS  Relative Value  

 Fixed Income Arbitrage  Relative Value  

 Global Macro  Directional Trading  

 Market Timing  Directional Trading  

 Merger Arbitrage  Event Driven  

 Multi Strategy  Directional Trading  

 Option Arbitrage  Relative Value  

 Other Relative Value  Relative Value  

 Regulation D  Event Driven  

 Relative Value Multi Strategy  Relative Value  

 Sector  Stock Selection  

  Short Bias  Stock Selection   
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Appendix B 

Basic Properties of the Probability Omega 

 The standard Omega Measure is the odds ratio of gains to losses and can be 

expressed as: 

 

Equation 6 

   

 

Where  and  are non-negative real numbers measured over the same interval. 

 As a performance measure for ranking investments, the Omega Measure suffers 

from being undefined for investments that are “too successful”. That is, when 0, 

Omega is unbounded and undefined. Taken on its own this may not be an issue as we 

understand an undefined Omega to mean there were no losses over the measured interval. 

However, if we wish to estimate an average Omega across several investments, we are 

unable to if at least one of the investments has an undefined Omega. 

 In the context of portfolio or index returns, if a reasonable benchmark and 

estimation window is chosen, we are likely to observe at least one loss during the 

interval, which allows the Omega Measure to be defined. This is not the case at the 

individual fund level where some successful funds are able to consistently outperform the 

benchmark or where some funds may not have a sufficiently long history to have 
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experienced underperformance relative to the benchmark. Thus, in practice, the Omega 

Measure may be difficult to implement at an individual-fund level. Since one of the 

primary uses of a performance measure like Omega is in its application to alternative 

assets, which defy standard mean-variance frameworks, this may be problematic. In 

fairness, although the developers of the Omega Measure, Keating and Shadwick, labelled 

it as a “universal performance measure”, they did so with the evaluation of portfolios and 

indices in mind.30 However, further limiting the applicable scope of the Omega Measure 

is that for asset classes such as hedge funds, there are no investable indices. Thus, 

although Omega Measures for portfolio or index returns are likely to be well-defined, this 

application of Omega is less useful for small investors who lack the wealth required to 

hold a large number of funds since due to return covariance the Omega of the index 

returns is not the same as the mean Omega of the individual fund returns. 

 In this thesis we introduce a scaled variant of the Omega Measure called the 

Probability Omega (Pro-Omega), which we feel has broader applicability and is more 

well-defined. We define the Probability Omega as follows: 

 

Equation 7 

-    

 

                                                      
30 See Keating and Shadwick (2002). Note that the authors originally labelled their performance measure 
“Gamma” and in later papers changed its name to “Omega”. 
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 This is just a monotonic transformation of the Omega Measure that is bounded to 

the interval 0,1  for all  and , where  and  are non-negative real numbers and 

0. The proof that the ranking of investments is preserved under this transformation is 

as follows: 

 

      -             -   , ,  

    .  

 

:    

:  - -     , ,   0,∞ , 0,∞   

:  

 

Equation 8 

- -  
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 The proof for equality when is exactly the same. Thus the 

Pro-Omega Measure is able to completely preserve the ranking of the Omega Measure. 

Furthermore, we are now able to relax the constraint of 0. As long as there is a 

measurable gain or loss over the estimation interval, Pro-Omega is bounded and well-

defined. For the case when 0, - 1, which preserves the ranking under 

Omega since a Pro-Omega value of 1 0,1 . Thus the complete range of Pro-Omega 

when we allow for 0 is 0,1 . In addition to the benefit of being well-defined, the 

Pro-Omega offers the benefit of possessing a straightforward and useful interpretation. It 

is the probability of gain over the measured interval. Further, while the difference in 

Omega values of assets is difficult to interpret, the difference in Pro-Omega values of 

assets is quantifiable economically as the change in the probability of gain for investing 

in one asset over the other. 

 An exhaustive list of the mathematical properties of the Pro-Omega Measure is 

beyond the scope of this appendix but we will touch upon its impact at the individual 

asset level. If we desire to estimate an average Omega over several assets, we are 

calculating the expected odds ratio. If we desire to estimate an average Pro-Omega over 

several assets, we are calculating the expected probability of gain. In general, the ranking 

of the average Pro-Omega and the average Omega may not be consistent but this is not to 

say that the average Pro-Omega is an inferior measure. 

 Let us take the following example for expository purposes. We are examining the 

Omega values of five funds in an asset class. The odds ratios of gains to losses for the 
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five funds are: . , . , . , .      . The expected odds ratio is . The 

corresponding probabilities of gain are: , , ,     . The expected probability of 

gain is . Thus the average Omega is 4 corresponding to a probability of gain of 80% 

while the average Pro-Omega corresponds to a probability of gain of 35%. The decision 

as to whether the average Omega Measure or the average Pro-Omega Measure is more 

appropriate is dependent on the application. The discrepancy occurs due to the average 

Omega Measure being based on a concept of average that models pooled assets whereas 

the average Pro-Omega Measure is based on a concept of average that models a 

representative asset. In the case that investment is planned in all five funds, the average 

Omega may yield a more accurate representation of gains and losses but it should be 

noted that the average Omega is scale-dependent. If the true gains and losses for the five 

funds are , , ,      then an accurate representation of the expected gains and 

losses from investment in the five funds is , which corresponds to a 

probability of gain of 57.5%. Thus the average Omega being scale-variant provides 

methodological challenges as standard arithmetic expectations yielding mean Omegas 

will generally not be equal to the ratio of total gains to total losses. Furthermore, the total 

gains to total losses, being a more accurate depiction of expected gains and losses, 

requires all individual gains and losses to be maintained in the information set rather than 

maintaining only the Omega summary measures. The average Pro-Omega does not 

require as exhaustive an information set as it is scale-invariant. In the case that 
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investment is planned in a single fund, the average Pro-Omega yields an accurate 

representation of expected gains and losses. For cases in which investment is planned in a 

small number of funds, the average Pro-Omega is likely to yield a more accurate 

representation of expected gains and losses than the average Omega. For cases in which 

investment in a large proportion of the assets of the group is planned, the average Omega 

may yield a more accurate representation of the expected gains and losses than the 

average Pro-Omega if certain conditions are met. 

 Thus it appears that the Pro-Omega as a measure may be better-suited than the 

Omega Measure for assessing performance at the individual fund level. It possesses an 

intuitive interpretation as the probability of gain. It is bounded and well-defined over 

intervals where measurable observations exist. It allows for the direct use of standard 

expectations in estimating the representative-fund performance of aggregated funds. The 

difference in the Pro-Omega values of multiple assets possesses a straightforward 

economic interpretation as the change in the probability of gain. The average Pro-Omega 

Measure is scale-invariant, which allows conditioning on a more compact information 

set. Finally, the average Pro-Omega Measure for a group of funds is an accurate and 

more reflective measure of the performance of a single asset than the average Omega. 
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Appendix C 

Fund-specific Characteristics as Control Variables 

Control 

Variable 

Reason for Hypothesized Influence and 

Significance 

Consequence for the Retail 

Investor 

 

Minimum 

Investment 

(+++) 

Investors supplying larger sources of 

capital may be more welcomed by 

"serious" hedge funds. Fewer overhead 

and compliance costs from fewer 

investors. Easier for fund to employ 

long-term arbitraging opportunities with 

committed partners. 

May be prevented from 

investing due to high entry 

fee barrier. May wish to 

decrease percentage of 

total wealth invested in 

fund by selecting low entry 

fee fund. 

 

Fund Size 

(---) 

Larger fund size may make it difficult to 

find adequate investment opportunities. 

Manager may have less incentive to find 

superior returns and may "sit" on 

collecting management fees. 

May assume large size = 

more stable = safer = better 

investment. 

 

 

Fund Age 

(---) 

Existence of large capital base may give 

manager incentive to allow management 

fee to supply stable level of income 

rather than seeking out riskier 

opportunities. When watermarks exist, 

May believe longevity of 

fund is measure of superior 

management and 

concomitant performance. 
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Control 

Variable 

Reason for Hypothesized Influence and 

Significance 

Consequence for the Retail 

Investor 

difficulty in earning incentive fee may 

arise for older funds leading to lack of 

effort on part of manager. 

 

Management 

Fee 

(0) 

Mixed signals. Higher fee may represent: 

More active trading strategies; inferior 

operational efficiencies; unmerited extra 

commission expropriation; merited extra 

commission based on managerial skill. 

May select funds with 

lower management fees 

when differences in 

management are not 

discernable. 

 

 

Incentive Fee 

(+++) 

Managerial effort may increase leading 

to higher gross returns. Net returns may 

be higher, similar or even less, depending 

on gains from increased effort versus 

losses from increased payout to manager. 

On balance, likely positive. 

May assume similar 

magnitudes of skill across 

funds and select fund with 

lower incentive fee when 

managerial skill is hidden. 

 

 

Company Size 

(-) 

If limited human capital, large number of 

funds in parent company may lead to 

attention attenuation. Investment ideas 

may be limited. If larger fund families 

have larger assets to invest, may have 

May be given false sense 

of security from large 

company size. May think 

company is more well-

known and reputable, and 
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Control 

Variable 

Reason for Hypothesized Influence and 

Significance 

Consequence for the Retail 

Investor 

similar effect to fund size. expect better performance. 

 

 

Onshore 

(-) 

Stricter environment onshore may inhibit 

freedom of funds leading to reduced 

performance. Lower accounting 

standards for non-onshore funds may 

allow for overstatement of performance. 

Domestic managers may, on average, 

have more skill. 

May be more likely to 

select local fund out of 

comfort. 

Hypothesized Influences and Significances: (+++) positive and significant, (+) 
positive and insignificant, (0) insignificant, (-) negative and insignificant, (---) 
negative and significant 
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Ti ng 4

Table 1
Number of Funds by Strategy, Broad Strategy and Fund Type
The table presents the number of funds that are active during at least some portion of the sample period
between 1990-2005. Funds are classified under CISDM nascent strategies, broad strategies and fund types.
There are 490 funds that do not have a reported/recorded strategy.

CISDM Strategy Funds Broad Strategy Funds
Capital Structure Arbitrage 16 Directional Trading 281
Convertible Arbitrage 182 Event Driven 401
Distressed Securities 133 Fund of Funds 939
Emerging Markets 344 Relative Value 557
Equity Long Only 63 Stock Selection 2388
Equity Long/Short 1411 Unclassified 490
Equity Market Neutral 184
Event Driven Multi Strategy 141
FOF-Conservative 1 Fund Type Funds
FOF-Invest Funds in Parent Company 32 Fund Of Funds 1373
FOF-Market Neutral 47 Hedge Fund 3683
FOF-Multi Strategy 707
FOF-Opportunistic 8
FOF-Single Strategy 144
Fixed Income 71
Fixed Income - MBS 70
Fixed Income Arbitrage 141
Global Macro 217
Market TimingMarket mi 4
Merger Arbitrage 116
Multi Strategy 60
Option Arbitrage 12
Other Relative Value 9
Regulation D 11
Relative Value Multi Strategy 56
Sector 337
Short Bias 49
Unclassified 490
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Table 2
Fund-characteristics Summary Statistics
The table presents summary statistics on some fund characteristics for our screened dataset sub-grouped into Low and High Minimum Investment Level
groups, broad strategy classification and 5-year sub-periods. 'N' is the number of fund-month observations, 'Ret' is the mean monthly return, 'MedRet' is the
median monthly return, 'AUM' is the fund-month mean assets-under-management or size in millions of dollars, 'MedAUM' is the fund-month median size in
millions of dollars, 'MgmtFee' is the fund-month mean management expense ratio, 'Incentive' is the fund-month mean management incentive fee, 'Age' is
the fund-month mean age of the fund, 'Family' is the fund-month mean family size or the number of funds being actively concurrently run by parent
companies, 'Onshore' is the fund-month mean percentage of funds that are located onshore, 'Open' is the fund-month mean ratio of funds that are open for
investment. Panel A reports the summary statistics for the Low Minimum Investment Level group of funds that have an entry fee barrier of less than
$250,000. Panel B reports the summary statistics for the High Minimum Investment Level group of funds that have an entry fee barrier of $250,000 or more.

Panel A: Fund-characteristics summary statistics of the Low Minimum Investment Level group by broad strategy group

Broad Strategy Years N Ret MedRet AUM MedAUM MgmtFee Incentive Age Family Onshore Open

Directional Trading 1991-1995 798 0.64% 0.38% 24 9 1.42% 13.8% 33 2.1 28% 1
1996-2000 1001 0.40% 0.40% 33 8 1.52% 18.6% 43 2.7 26% 1
2001-2005 1222 1.12% 0.67% 63 25 1.65% 17.4% 60 6.4 15% 1

All 3021 0.75% 0.53% 41 12 1.54% 16.8% 46 4.0 22% 1
Event Driven 1991-1995 527 1.45% 1.43% 84 48 1.22% 8.4% 87 4.7 54% 1

1996-2000 728 1.30% 1.10% 89 4 1.26% 14.5% 120 4.1 42% 1
2001-2005 761 0.79% 0.60% 100 15 1.38% 17.9% 131 5.0 31% 1

All 2016 1.15% 0.96% 93 12 1.29% 14.1% 115 4.6 41% 1
Relative Value 1991-1995 921 0.98% 0.98% 39 10 0.91% 10.9% 56 3.6 29% 1

1996-2000 1450 0.91% 0.84% 37 11 1.07% 16.3% 55 2.4 47% 1
2001-2005 1743 0.74% 0.53% 74 16 1.25% 18.2% 55 6.0 44% 1.00

All 4114 0.85% 0.73% 53 12 1.11% 15.8% 55 4.2 42% 1.00
Stock Selection 1991-1995 5675 1.02% 0.77% 49 9 1.11% 11.7% 39 3.4 33% 0.97

1996-2000 11704 1.07% 0.87% 44 8 1.31% 17.0% 40 2.9 42% 0.97
2001-2005 13128 0.90% 0.70% 97 16 1.40% 19.0% 53 6.5 34% 0.95

All 30507 0.99% 0.78% 68 11 1.31% 16.8% 45 4.6 37% 0.96
Fund of Funds 1991-1995 1688 0.87% 0.75% 144 27 1.47% 14.4% 33 3.0 16% 0.94

1996-2000 5597 0.96% 0.91% 148 26 1.48% 13.1% 47 6.2 11% 0.94
2001-2005 15762 0.56% 0.54% 136 36 1.48% 12.2% 55 13.5 10% 0.95

All 23047 0.68% 0.61% 140 33 1.48% 12.6% 51 10.9 11% 0.95
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Panel B: Fund-characteristics summary statistics of the High Minimum Investment Level group by broad strategy group

Broad Strategy Years N Ret MedRet AUM MedAUM MgmtFee Incentive Age Family Onshore Open

Directional Trading 1991-1995 1413 1.26% 1.00% 205 25 1.29% 17.6% 39 1.3 58% 0.97
1996-2000 3558 1.35% 1.00% 161 20 1.45% 19.5% 35 2.1 55% 0.99
2001-2005 5042 0.71% 0.60% 188 35 1.46% 19.4% 55 3.5 48% 0.97

All 10013 1.01% 0.77% 181 27 1.43% 19.2% 45 2.7 52% 0.98
Event Driven 1991-1995 2657 1.49% 1.10% 33 16 1.32% 19.3% 34 2.6 81% 0.96

1996-2000 7692 1.11% 1.11% 49 23 1.27% 19.7% 45 2.5 63% 0.94
2001-2005 11666 0.85% 0.63% 138 46 1.34% 19.7% 60 4.1 53% 0.92

All 22015 1.02% 0.85% 96 33 1.31% 19.6% 51 3.4 60% 0.93
Relative Value 1991-1995 2118 1.14% 0.93% 67 17 1.10% 20.0% 23 1.6 66% 0.98

1996-2000 8462 0.96% 1.02% 105 32 1.22% 20.1% 35 2.7 52% 0.97
2001-2005 14229 0.69% 0.64% 192 67 1.38% 20.1% 50 5.6 50% 0.95

All 24809 0.82% 0.78% 151 47 1.30% 20.1% 43 4.3 52% 0.96
Stock Selection 1991-1995 11365 1.50% 1.15% 42 13 1.04% 18.0% 31 1.5 80% 0.99

1996-2000 35181 1.68% 1.22% 66 20 1.17% 19.5% 38 1.8 69% 0.98
2001-2005 43149 0.68% 0.66% 79 28 1.26% 19.8% 54 3.0 65% 0.97

All 89695 1.18% 0.90% 70 22 1.20% 19.5% 45 2.4 69% 0.98
Fund of Funds 1991-1995 2669 0.99% 0.94% 28 14 1.34% 12.1% 36 2.2 74% 0.97

1996-2000 8631 1.26% 1.10% 40 21 1.29% 11.2% 47 3.8 66% 0.93
2001-2005 22409 0.66% 0.66% 120 42 1.26% 10.9% 56 7.0 59% 0.96

All 33709 0.84% 0.77% 93 32 1.28% 11.0% 52 5.8 62% 0.95

133



Table 3
Minimum Investment Level Differences in Summary Statistics of Individual Fund Returns by Broad Strategy Group
The table presents summary statistics for the differences in monthly performance measures between funds with higher and lower minimum investment levels
by broad strategy group. The high minimum investment group consists of funds that require a minimum investment of $250,000 or more while the low
minimum investment group consists of funds that require a minimum investment of less than $250,000. The summary statistics presented are based on
the sample period from January 1991 to December 2005 with results for 5-year sub-periods. The mean monthly difference is reported along with the standard
deviation of the monthly differences (Std Dev), the parametric p value based on a two-tailed paired t-test (pValue) and the two-tailed p value based on a
randomization test of the mean difference (pValue*). Panel A reports the mean difference in the mean monthly returns (Mean), the 10% winsorized mean
monthly returns (WMean) and the value-weighted mean monthly returns (VWMean) of individual funds in the high and low minimum investment groups.
Panel B reports the mean difference in the standard deviation of the monthly returns (StdRet), the skewness of the monthly returns (SkewRet) and the kurtosis
of the monthly returns (KurtRet) of individual funds in the high and low minimum investment groups. Panel C reports the mean difference in the 75th percentile
of the monthly returns (Q3), the median of the monthly returns (Median) and the 25th percentile of the monthly returns (Q1) of individual funds in the high and low
minimum investment groups. Panel D reports the mean difference in the interquartile range of the monthly returns (QR), the median absolute deviation about
the median of the monthly returns (MAD) and the Kolmogorov-Smirnov D statistic of the monthly returns (KS) of individual funds in the high and low minimum
investment groups.

Panel A: Minimum investment level differences in the mean, 10% winsorized mean, and value-weighted mean measures by broad strategy group

Broad Strategy Years Mean Std Dev pValue pValue* WMean Std Dev pValue pValue* VWMean Std Dev pValue pValue*

Directional Trading 1991-1995 0.41% 1.71% 0.068 0.063 0.31% 1.62% 0.142 0.139 0.71% 2.75% 0.051 0.052
1996-2000 0.96% 1.68% 0.000 0.000 0.70% 0.99% 0.000 0.000 1.08% 3.99% 0.041 0.037
2001-2005 -0.33% 1.35% 0.064 0.060 -0.13% 1.12% 0.374 0.377 0.09% 1.92% 0.728 0.717

All 0.35% 1.67% 0.006 0.003 0.29% 1.31% 0.003 0.002 0.62% 3.02% 0.006 0.005
Event Driven 1991-1995 0.09% 1.66% 0.680 0.689 0.03% 1.58% 0.895 0.887 -0.26% 1.84% 0.271 0.288

1996-2000 -0.11% 1.56% 0.603 0.616 0.07% 1.24% 0.680 0.670 -0.37% 2.52% 0.266 0.268
2001-2005 0.05% 1.05% 0.696 0.703 0.13% 0.90% 0.285 0.285 0.16% 1.76% 0.480 0.487

All 0.01% 1.44% 0.909 0.912 0.07% 1.26% 0.440 0.445 -0.16% 2.07% 0.314 0.328
Relative Value 1991-1995 0.19% 0.94% 0.120 0.121 0.13% 0.80% 0.225 0.221 0.84% 1.71% 0.000 0.000

1996-2000 0.10% 1.24% 0.515 0.524 0.15% 0.92% 0.221 0.226 0.20% 1.85% 0.406 0.411
2001-2005 -0.06% 0.88% 0.628 0.621 0.01% 0.54% 0.907 0.903 0.05% 0.51% 0.488 0.473

All 0.08% 1.03% 0.297 0.316 0.09% 0.77% 0.103 0.110 0.36% 1.52% 0.002 0.001
Stock Selection 1991-1995 0.47% 1.01% 0.001 0.001 0.48% 0.93% 0.000 0.001 0.12% 1.71% 0.585 0.584

1996-2000 0.59% 1.44% 0.002 0.002 0.56% 1.27% 0.001 0.002 0.58% 2.51% 0.077 0.081
2001-2005 -0.24% 0.83% 0.029 0.031 -0.18% 0.72% 0.060 0.054 -0.63% 1.13% 0.000 0.000

All 0.27% 1.18% 0.002 0.003 0.29% 1.05% 0.000 0.001 0.02% 1.93% 0.865 0.873
Fund of Funds 1991-1995 0.03% 1.08% 0.850 0.850 0.00% 0.96% 0.986 0.989 -0.51% 1.33% 0.005 0.003

1996-2000 0.25% 0.69% 0.006 0.002 0.23% 0.57% 0.003 0.002 0.22% 1.44% 0.237 0.237
2001-2005 0.11% 0.25% 0.001 0.002 0.13% 0.21% 0.000 0.000 0.14% 0.54% 0.044 0.047

All 0.13% 0.76% 0.021 0.019 0.12% 0.66% 0.016 0.013 -0.05% 1.21% 0.607 0.611
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Table 3 cont'd.

Panel B: Minimum investment level differences in the standard deviation, skewness, and kurtosis of returns by broad strategy group

Broad Strategy Years StdRet Std Dev pValue pValue* SkewRet Std Dev pValue pValue* KurtRet Std Dev pValue pValue*

Directional Trading 1991-1995 -0.54% 0.021 0.057 0.068 0.402 1.397 0.030 0.031 0.043 2.858 0.907 0.910
1996-2000 -1.09% 0.040 0.037 0.039 0.802 2.223 0.007 0.005 1.958 7.356 0.044 0.043
2001-2005 -0.01% 0.024 0.964 0.957 -0.079 2.353 0.797 0.798 7.912 10.252 0.000 0.000

All -0.55% 0.029 0.014 0.013 0.375 2.056 0.015 0.014 3.305 8.153 0.000 0.000
Event Driven 1991-1995 0.53% 0.029 0.161 0.154 0.747 2.308 0.015 0.013 7.737 11.885 0.000 0.000

1996-2000 -0.42% 0.029 0.273 0.269 0.011 3.032 0.977 0.974 15.567 15.023 0.000 0.000
2001-2005 -0.06% 0.017 0.774 0.794 0.437 2.157 0.122 0.120 10.262 12.039 0.000 0.000

All 0.02% 0.026 0.931 0.931 0.398 2.532 0.036 0.036 11.189 13.395 0.000 0.000
Relative Value 1991-1995 -0.16% 0.012 0.333 0.356 0.309 2.386 0.320 0.295 2.060 9.612 0.102 0.105

1996-2000 -1.28% 0.022 0.000 0.000 0.134 3.156 0.743 0.748 9.994 15.308 0.000 0.000
2001-2005 -0.54% 0.016 0.009 0.010 0.192 2.327 0.524 0.525 6.992 10.073 0.000 0.000

All -0.66% 0.018 0.000 0.000 0.212 2.636 0.283 0.293 6.349 12.325 0.000 0.000
Stock Selection 1991-1995 0.06% 0.013 0.748 0.765 0.188 1.523 0.342 0.346 1.506 8.574 0.179 0.179

1996-2000 -1.26% 0.017 0.000 0.000 0.693 3.086 0.087 0.086 5.997 48.814 0.345 0.497
2001-2005 -0.55% 0.013 0.001 0.001 -0.146 3.294 0.732 0.747 1.701 37.299 0.725 0.729

All -0.58% 0.015 0.000 0.000 0.245 2.757 0.235 0.241 3.068 35.672 0.250 0.281
Fund of Funds 1991-1995 0.21% 0.011 0.143 0.147 0.010 1.764 0.966 0.959 0.796 5.250 0.245 0.248

1996-2000 -0.41% 0.008 0.000 0.001 0.176 2.652 0.609 0.616 -1.709 11.172 0.241 0.241
2001-2005 -0.28% 0.011 0.055 0.045 -0.288 5.671 0.695 0.689 -9.248 71.315 0.319 0.337

All -0.16% 0.010 0.038 0.036 -0.034 3.739 0.902 0.899 -3.387 41.772 0.278 0.291
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Panel C: Minimum investment level differences in the third quartile, median, and first quartile of returns by broad strategy group

Broad Strategy Years Q3 Std Dev pValue pValue* Median Std Dev pValue pValue* Q1 Std Dev pValue pValue*

Directional Trading 1991-1995 0.31% 2.24% 0.288 0.279 0.31% 1.49% 0.108 0.105 0.52% 1.89% 0.038 0.038
1996-2000 0.57% 1.43% 0.003 0.002 0.45% 0.93% 0.000 0.001 1.16% 1.29% 0.000 0.000
2001-2005 -0.24% 1.26% 0.141 0.140 0.01% 0.61% 0.905 0.910 0.10% 1.29% 0.540 0.557

All 0.21% 1.72% 0.098 0.084 0.26% 1.08% 0.002 0.003 0.59% 1.57% 0.000 0.000
Event Driven 1991-1995 -0.36% 2.12% 0.195 0.211 0.08% 1.73% 0.719 0.713 0.36% 1.56% 0.074 0.081

1996-2000 -0.93% 1.98% 0.001 0.001 -0.17% 1.22% 0.273 0.267 1.29% 1.83% 0.000 0.000
2001-2005 -0.40% 1.17% 0.011 0.009 -0.06% 0.84% 0.571 0.571 0.61% 1.34% 0.001 0.001

All -0.56% 1.82% 0.000 0.000 -0.05% 1.31% 0.597 0.591 0.75% 1.63% 0.000 0.000
Relative Value 1991-1995 -0.11% 1.18% 0.477 0.485 0.19% 0.74% 0.051 0.053 0.27% 0.89% 0.021 0.023

1996-2000 -0.37% 0.98% 0.004 0.006 0.17% 0.59% 0.026 0.025 0.64% 1.10% 0.000 0.000
2001-2005 -0.22% 0.73% 0.020 0.017 0.03% 0.38% 0.517 0.511 0.22% 0.58% 0.005 0.001

All -0.24% 0.98% 0.001 0.002 0.13% 0.59% 0.003 0.002 0.38% 0.90% 0.000 0.000
Stock Selection 1991-1995 0.45% 1.26% 0.007 0.006 0.42% 0.89% 0.000 0.000 0.46% 0.85% 0.000 0.000

1996-2000 0.03% 1.14% 0.816 0.813 0.44% 0.92% 0.000 0.001 0.98% 1.47% 0.000 0.000
2001-2005 -0.33% 0.81% 0.003 0.002 -0.10% 0.58% 0.170 0.180 0.16% 0.71% 0.096 0.102

All 0.05% 1.13% 0.541 0.548 0.25% 0.85% 0.000 0.001 0.53% 1.11% 0.000 0.000
Fund of Funds 1991-1995 -0.21% 1.16% 0.158 0.152 -0.03% 1.03% 0.815 0.816 0.14% 0.99% 0.292 0.279

1996-2000 -0.01% 0.66% 0.948 0.949 0.16% 0.56% 0.026 0.019 0.37% 0.61% 0.000 0.000
2001-2005 0.13% 0.23% 0.000 0.000 0.11% 0.18% 0.000 0.000 0.11% 0.20% 0.000 0.001

All -0.03% 0.79% 0.626 0.611 0.08% 0.69% 0.113 0.110 0.21% 0.69% 0.000 0.000
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Panel D: Minimum investment level differences in the interquartile range, median absolute deviation about the median, and Kolmogorov-Smirnov D statistic
by broad strategy group

Broad Strategy Years QR Std Dev pValue pValue* MAD Std Dev pValue pValue* KS Std Dev pValue pValue*

Directional Trading 1991-1995 -0.21% 0.022 0.467 0.468 -0.10% 0.011 0.491 0.490 0.000 0.074 0.959 0.960
1996-2000 -0.59% 0.017 0.009 0.008 -0.21% 0.008 0.039 0.039 -0.053 0.073 0.000 0.000
2001-2005 -0.35% 0.013 0.040 0.048 -0.07% 0.006 0.321 0.338 -0.055 0.057 0.000 0.000

All -0.38% 0.018 0.004 0.004 -0.13% 0.008 0.041 0.040 -0.036 0.073 0.000 0.000
Event Driven 1991-1995 -0.72% 0.020 0.006 0.005 -0.39% 0.009 0.001 0.000 -0.084 0.067 0.000 0.000

1996-2000 -2.23% 0.023 0.000 0.000 -0.68% 0.010 0.000 0.000 -0.079 0.066 0.000 0.000
2001-2005 -1.00% 0.015 0.000 0.000 -0.36% 0.007 0.000 0.000 -0.082 0.060 0.000 0.000

All -1.32% 0.020 0.000 0.000 -0.48% 0.009 0.000 0.000 -0.082 0.064 0.000 0.000
Relative Value 1991-1995 -0.38% 0.011 0.010 0.010 -0.10% 0.005 0.132 0.132 -0.024 0.083 0.029 0.032

1996-2000 -1.01% 0.010 0.000 0.000 -0.43% 0.004 0.000 0.000 -0.027 0.046 0.000 0.000
2001-2005 -0.44% 0.008 0.000 0.000 -0.19% 0.003 0.000 0.000 -0.030 0.052 0.000 0.000

All -0.61% 0.010 0.000 0.000 -0.24% 0.004 0.000 0.000 -0.027 0.062 0.000 0.000
Stock Selection 1991-1995 -0.01% 0.012 0.937 0.954 0.01% 0.006 0.882 0.889 -0.012 0.045 0.042 0.043

1996-2000 -0.95% 0.013 0.000 0.000 -0.39% 0.006 0.000 0.000 0.000 0.000 0.000 0.000
2001-2005 -0.49% 0.007 0.000 0.000 -0.19% 0.003 0.000 0.000 -0.003 0.019 0.224 0.000

All -0.48% 0.012 0.000 0.000 -0.19% 0.005 0.000 0.000 -0.005 0.029 0.019 0.018
Fund of Funds 1991-1995 -0.35% 0.009 0.005 0.005 -0.08% 0.004 0.160 0.166 -0.040 0.077 0.000 0.000

1996-2000 -0.38% 0.006 0.000 0.000 -0.14% 0.003 0.001 0.000 -0.016 0.050 0.013 0.012
2001-2005 0.02% 0.002 0.428 0.431 0.02% 0.001 0.159 0.148 0.000 0.000 0.000 0.000

All -0.24% 0.007 0.000 0.000 -0.07% 0.003 0.005 0.007 -0.019 0.055 0.000 0.000
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Table 4
Minimum Investment Level Differences in Performance Measures of Individual Funds by Broad Strategy Group
The table presents performance statistics for the differences in monthly risk-adjusted returns between funds with higher and lower minimum investment levels by broad
strategy group. The high minimum investment group consists of funds that require a minimum investment of $250,000 or more while the lower minimum investment
group consists of funds that require a minimum investment of less than $250,000. The performance statistics presented are based on the sample period from January
1991 to December 2005 with results for 5-year sub-periods. Data from as early as January of 1990 is used in estimating the risk component of the performance
measures for the individual funds. Funds with less than twelve months of returns data are excluded from the analysis. Up to the most recent 36 months of returns data
are used to calculate the risk component of the performance measures of the individual funds. The reference rate used in calculating the excess returns for the
performance measures is one percent per month. The mean monthly difference is reported along with the standard deviation of the monthly differences (Std Dev),
the parametric p value based on a two-tailed paired t-test (pValue) and the two-tailed p values based on a randomization test of the mean difference (pValue*). Panel A
reports the mean difference in the mean monthly Information Ratio (MeanIR), the mean monthly Sortino ratios (MeanSor) and the mean monthly Probability Omega
measures (MeanPro) of individual funds in the high and low minimum investment groups. Panel B reports the mean difference in the 10 percent winsorized mean
monthly Information Ratios (WMIR), the 10 percent winsorized mean monthly Sortino ratios (WMSor) and the 10 percent winsorized mean monthly Probability Omega
measures (WMPro). Panel C reports the mean difference in the median monthly Information Ratios (MedIR), the median monthly Sortino ratios (MedSor) and the
median monthly Probability Omega measures (MedPro). Panel D reports the mean difference in the value-weighted mean monthly Information Ratios (VWIR),
the value-weighted mean monthly Sortino ratios (Wsor) and the value-weighted mean monthly Probability Omega measures (VWPro).

Panel A: Minimum investment level differences in the mean Information Ratio, the mean Sortino ratio, and the mean Probability Omega measure of individual
funds by broad strategy group

Broad Strategy Years MeanIR Std Dev pValue pValue* MeanSor Std Dev pValue pValue* MeanPro Std Dev pValue pValue*

Directional Trading 1991-1995 0.121 0.419 0.029 0.030 0.218 0.729 0.024 0.026 0.079 0.048 0.000 0.000
1996-2000 0.199 0.297 0.000 0.000 0.533 0.721 0.000 0.000 0.136 0.034 0.000 0.000
2001-2005 -0.042 0.316 0.307 0.316 -0.365 1.452 0.056 0.047 0.020 0.066 0.020 0.017

All 0.093 0.361 0.001 0.000 0.129 1.086 0.114 0.108 0.078 0.069 0.000 0.000
Event Driven 1991-1995 -0.024 0.336 0.577 0.563 0.194 0.686 0.032 0.034 0.008 0.030 0.046 0.041

1996-2000 0.013 0.376 0.798 0.785 0.197 0.612 0.015 0.019 -0.002 0.040 0.729 0.729
2001-2005 0.068 0.351 0.140 0.131 -0.029 0.654 0.729 0.726 0.039 0.074 0.000 0.000

All 0.019 0.355 0.481 0.497 0.121 0.656 0.015 0.017 0.015 0.054 0.000 0.000
Relative Value 1991-1995 0.012 0.461 0.839 0.819 0.408 0.927 0.001 0.001 0.096 0.100 0.000 0.000

1996-2000 0.064 0.356 0.166 0.169 0.282 0.719 0.004 0.004 0.060 0.068 0.000 0.000
2001-2005 -0.133 0.283 0.001 0.001 0.041 0.429 0.461 0.435 0.015 0.041 0.006 0.004

All -0.019 0.381 0.508 0.503 0.244 0.734 0.000 0.000 0.057 0.081 0.000 0.000
Stock Selection 1991-1995 0.271 0.237 0.000 0.000 0.132 0.544 0.065 0.070 0.075 0.026 0.000 0.000

1996-2000 0.128 0.197 0.000 0.000 0.183 0.437 0.002 0.001 0.064 0.014 0.000 0.000
2001-2005 -0.040 0.168 0.070 0.069 -0.078 0.284 0.038 0.037 0.011 0.031 0.009 0.008

All 0.120 0.239 0.000 0.000 0.079 0.447 0.018 0.021 0.050 0.037 0.000 0.000
Fund of Funds 1991-1995 -0.112 0.339 0.013 0.010 -0.273 0.721 0.005 0.004 -0.014 0.043 0.013 0.017

1996-2000 0.104 0.198 0.000 0.000 0.190 0.344 0.000 0.000 0.061 0.017 0.000 0.000
2001-2005 0.159 0.123 0.000 0.000 0.129 0.194 0.000 0.000 0.074 0.019 0.000 0.000

All 0.050 0.264 0.011 0.011 0.015 0.515 0.694 0.712 0.040 0.048 0.000 0.000
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Panel B: Minimum investment level differences in the winsorized mean Information Ratio, the winsorized mean Sortino ratio, and the winsorized mean
Probability Omega measure of individual funds by broad strategy group

Broad Strategy Years WMIR Std Dev pValue pValue* WMSor Std Dev pValue pValue* WMPro Std Dev pValue pValue*

Directional Trading 1991-1995 0.144 0.418 0.010 0.009 0.216 0.675 0.016 0.017 0.087 0.050 0.000 0.000
1996-2000 0.209 0.290 0.000 0.000 0.343 0.538 0.000 0.000 0.129 0.034 0.000 0.000
2001-2005 -0.034 0.329 0.430 0.439 -0.057 0.502 0.382 0.398 0.024 0.064 0.006 0.005

All 0.106 0.363 0.000 0.000 0.167 0.597 0.000 0.000 0.080 0.067 0.000 0.000
Event Driven 1991-1995 -0.011 0.359 0.816 0.805 0.076 0.653 0.370 0.368 0.019 0.036 0.000 0.000

1996-2000 0.016 0.383 0.751 0.756 0.045 0.577 0.546 0.561 0.002 0.043 0.705 0.711
2001-2005 0.028 0.348 0.531 0.526 0.031 0.414 0.566 0.561 0.030 0.083 0.006 0.006

All 0.011 0.362 0.682 0.694 0.051 0.554 0.221 0.228 0.017 0.059 0.000 0.000
Relative Value 1991-1995 -0.015 0.454 0.800 0.801 0.086 0.753 0.380 0.371 0.092 0.099 0.000 0.000

1996-2000 0.062 0.330 0.153 0.163 0.152 0.473 0.016 0.016 0.072 0.074 0.000 0.000
2001-2005 -0.071 0.271 0.046 0.045 -0.068 0.376 0.165 0.148 0.015 0.046 0.016 0.012

All -0.008 0.362 0.762 0.768 0.057 0.562 0.178 0.175 0.059 0.083 0.000 0.000
Stock Selection 1991-1995 0.174 0.242 0.000 0.000 0.219 0.414 0.000 0.001 0.068 0.022 0.000 0.000

1996-2000 0.099 0.169 0.000 0.000 0.186 0.303 0.000 0.000 0.067 0.015 0.000 0.000
2001-2005 -0.040 0.164 0.062 0.063 -0.082 0.264 0.019 0.019 0.008 0.033 0.064 0.058

All 0.078 0.213 0.000 0.000 0.108 0.358 0.000 0.000 0.048 0.037 0.000 0.000
Fund of Funds 1991-1995 -0.120 0.348 0.009 0.009 -0.224 0.645 0.009 0.007 -0.007 0.043 0.247 0.257

1996-2000 0.096 0.202 0.001 0.001 0.133 0.292 0.001 0.001 0.060 0.017 0.000 0.000
2001-2005 0.114 0.122 0.000 0.000 0.078 0.171 0.001 0.001 0.074 0.020 0.000 0.000

All 0.030 0.264 0.131 0.129 -0.005 0.447 0.892 0.901 0.042 0.046 0.000 0.000
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Table 4 cont'd.

Panel C: Minimum investment level differences in the median Information Ratio, the median Sortino ratio, and the median Probability Omega measure of
individual funds by broad strategy group

Broad Strategy Years MedIR Std Dev pValue pValue* MedSor Std Dev pValue pValue* MedPro Std Dev pValue pValue*

Directional Trading 1991-1995 0.093 0.434 0.101 0.105 0.151 0.696 0.099 0.100 0.097 0.095 0.000 0.000
1996-2000 0.188 0.323 0.000 0.000 0.241 0.476 0.000 0.000 0.112 0.046 0.000 0.000
2001-2005 0.007 0.355 0.887 0.891 -0.023 0.536 0.744 0.773 0.008 0.060 0.313 0.302

All 0.096 0.379 0.001 0.000 0.123 0.584 0.005 0.004 0.072 0.083 0.000 0.000
Event Driven 1991-1995 -0.025 0.391 0.620 0.618 -0.028 0.639 0.736 0.724 0.024 0.055 0.001 0.001

1996-2000 -0.003 0.420 0.963 0.969 -0.021 0.638 0.799 0.804 0.008 0.054 0.275 0.275
2001-2005 0.032 0.341 0.475 0.494 -0.023 0.429 0.680 0.691 0.034 0.075 0.001 0.001

All 0.001 0.384 0.963 0.959 -0.024 0.574 0.576 0.566 0.022 0.063 0.000 0.000
Relative Value 1991-1995 0.011 0.454 0.845 0.846 0.034 0.715 0.712 0.704 0.098 0.095 0.000 0.000

1996-2000 0.052 0.363 0.271 0.275 0.040 0.509 0.544 0.543 0.057 0.078 0.000 0.000
2001-2005 -0.052 0.260 0.126 0.114 -0.097 0.365 0.044 0.040 0.010 0.049 0.104 0.093

All 0.004 0.368 0.889 0.896 -0.008 0.549 0.854 0.845 0.055 0.084 0.000 0.000
Stock Selection 1991-1995 0.179 0.266 0.000 0.000 0.263 0.465 0.000 0.000 0.078 0.026 0.000 0.000

1996-2000 0.100 0.186 0.000 0.000 0.165 0.336 0.000 0.000 0.070 0.019 0.000 0.000
2001-2005 -0.045 0.170 0.044 0.049 -0.079 0.278 0.031 0.033 0.005 0.034 0.278 0.299

All 0.078 0.230 0.000 0.000 0.116 0.393 0.000 0.000 0.051 0.043 0.000 0.000
Fund of Funds 1991-1995 -0.130 0.401 0.015 0.009 -0.228 0.672 0.011 0.007 0.011 0.066 0.212 0.224

1996-2000 0.087 0.248 0.009 0.008 0.128 0.333 0.004 0.004 0.053 0.019 0.000 0.000
2001-2005 0.091 0.142 0.000 0.000 0.059 0.188 0.017 0.018 0.073 0.016 0.000 0.000

All 0.016 0.301 0.479 0.465 -0.014 0.470 0.693 0.693 0.046 0.048 0.000 0.000
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Table 4 cont'd.

Panel D: Minimum investment level differences in the value-weighted mean Information Ratio, the value-weighted mean Sortino ratio, and the value-weighted
mean Probability Omega measure of individual funds by broad strategy group

Broad Strategy Years VWIR Std Dev pValue pValue* VWSor Std Dev pValue pValue* VWPro Std Dev pValue pValue*

Directional Trading 1991-1995 0.210 0.655 0.016 0.018 0.353 1.111 0.017 0.021 0.149 0.065 0.000 0.000
1996-2000 0.291 0.899 0.015 0.013 0.586 1.618 0.007 0.007 0.092 0.076 0.000 0.000
2001-2005 0.220 0.603 0.006 0.010 0.116 0.829 0.281 0.280 0.115 0.099 0.000 0.000

All 0.240 0.727 0.000 0.000 0.352 1.238 0.000 0.000 0.119 0.084 0.000 0.000
Event Driven 1991-1995 -0.111 0.548 0.123 0.127 0.038 1.072 0.785 0.807 0.027 0.031 0.000 0.000

1996-2000 -0.121 0.709 0.193 0.199 -0.090 1.144 0.545 0.561 -0.085 0.042 0.000 0.000
2001-2005 0.080 0.425 0.151 0.146 0.049 0.639 0.555 0.564 0.101 0.038 0.000 0.000

All -0.050 0.577 0.242 0.255 -0.001 0.974 0.990 0.990 0.014 0.085 0.026 0.032
Relative Value 1991-1995 0.272 0.802 0.011 0.012 0.659 1.570 0.002 0.002 0.133 0.149 0.000 0.000

1996-2000 0.031 0.765 0.759 0.750 0.234 1.277 0.161 0.160 0.037 0.096 0.004 0.004
2001-2005 -0.044 0.442 0.441 0.431 0.079 0.525 0.251 0.228 0.059 0.053 0.000 0.000

All 0.086 0.698 0.101 0.103 0.324 1.226 0.000 0.000 0.076 0.114 0.000 0.000
Stock Selection 1991-1995 0.048 0.448 0.409 0.399 -0.120 0.986 0.350 0.348 0.028 0.029 0.000 0.000

1996-2000 0.117 0.419 0.035 0.046 0.268 0.789 0.011 0.015 0.062 0.028 0.000 0.000
2001-2005 -0.079 0.277 0.031 0.030 -0.075 0.429 0.182 0.186 -0.049 0.035 0.000 0.000

All 0.029 0.395 0.332 0.350 0.024 0.785 0.678 0.688 0.014 0.055 0.001 0.000
Fund of Funds 1991-1995 -0.289 0.570 0.000 0.000 -0.489 0.984 0.000 0.000 -0.108 0.069 0.000 0.000

1996-2000 0.049 0.348 0.277 0.266 0.182 0.836 0.097 0.071 0.010 0.022 0.001 0.000
2001-2005 -0.013 0.215 0.636 0.635 0.020 0.253 0.543 0.545 0.034 0.020 0.000 0.000

All -0.084 0.429 0.009 0.007 -0.096 0.808 0.114 0.122 -0.021 0.076 0.000 0.001
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Table 5
Summary of Performance Measure Differences by Broad Strategy Group
The table presents a summary of the performance statistics for the differences in monthly returns and risk-adjusted returns between funds with higher and
lower minimum investment levels by broad strategy group. The high minimum investment group consists of funds that require a minimum investment of 
$250,000 or more while the low minimum investment group consists of funds that require a minimum investment of less than $250,000. The performance
statistics presented are based on the sample period from January 1991 to December 2005 with results for 5-year sub-periods. Data from as early as
January of 1990 is used in estimating the risk component of the risk-adjusted performance measures for the individual funds. Funds with less than twelve
months of returns data are excluded from the analysis. Up to the most recent 36 months of returns data are used to calculate the risk component of the
risk-adjusted performance measures. The reference rate used in calculating the excess returns for the performance measures is one percent per month.
The performance measures reported are the mean difference in the mean monthly returns (Mean), the median monthly returns (Median), the 10 percent
winsorized mean monthly returns (WMean), the value-weighted mean monthly returns (VWMean), the mean monthly Information Ratios (InfRatio), the mean
monthly Sortino ratios (Sortino), the mean monthly Omega measures (Omega) and the mean monthly Probability Omega measures (Pro) of individual
funds in the high and low minimum investment groups. Statistical significance at the 5 percent level based on two-tailed non-parametric randomization tests
of the mean difference is denoted in bold font.

Broad Strategy Years Mean Median WMean VWMean InfRatio Sortino Omega Pro

Directional Trading 1991-1995 0.41% 0.31% 0.31% 0.71% 0.121 0.218 0.449 0.079
1996-2000 0.96% 0.45% 0.70% 1.08% 0.199 0.533 3.256 0.136
2001-2005 -0.33% 0.01% -0.13% 0.09% -0.042 -0.365 -0.463 0.020

All 0.35% 0.26% 0.29% 0.62% 0.093 0.129 1.081 0.078
Event Driven 1991-1995 0.09% 0.08% 0.03% -0.26% -0.024 0.194 0.886 0.008

1996-2000 -0.11% -0.17% 0.07% -0.37% 0.013 0.197 1.300 -0.002
2001-2005 0.05% -0.06% 0.13% 0.16% 0.068 -0.029 0.044 0.039

All 0.01% -0.05% 0.07% -0.16% 0.019 0.121 0.743 0.015
Relative Value 1991-1995 0.19% 0.19% 0.13% 0.84% 0.012 0.408 1.831 0.096

1996-2000 0.10% 0.17% 0.15% 0.20% 0.064 0.282 1.562 0.060
2001-2005 -0.06% 0.03% 0.01% 0.05% -0.133 0.041 1.892 0.015

All 0.08% 0.13% 0.09% 0.36% -0.019 0.244 1.762 0.057
Stock Selection 1991-1995 0.47% 0.42% 0.48% 0.12% 0.271 0.132 0.125 0.075

1996-2000 0.59% 0.44% 0.56% 0.58% 0.128 0.183 0.324 0.064
2001-2005 -0.24% -0.10% -0.18% -0.63% -0.040 -0.078 0.127 0.011

All 0.27% 0.25% 0.29% 0.02% 0.120 0.079 0.192 0.050
Fund of Funds 1991-1995 0.03% -0.03% 0.00% -0.51% -0.112 -0.273 -0.279 -0.014

1996-2000 0.25% 0.16% 0.23% 0.22% 0.104 0.190 0.482 0.061
2001-2005 0.11% 0.11% 0.13% 0.14% 0.159 0.129 0.476 0.074

All 0.13% 0.08% 0.12% -0.05% 0.050 0.015 0.226 0.040
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Table 6
Summary of Cross-sectional Dispersion Differences by Broad Strategy Group
The table presents a summary of the cross-sectional location and dispersion differences in monthly returns between funds with higher and lower minimum
investment levels by broad strategy group. The high minimum investment group consists of funds that require a minimum investment of $250,000 or more
while the low minimum investment group consists of funds that require a minimum investment of less than $250,000. The summary statistics presented are
based on the sample period from January 1991 to December 2005 with results for 5-year sub-periods. The cross-sectional measures presented are the
mean difference in the 75th percentile of the monthly returns (Q3), the median of the monthly returns (Med), the 25th percentile of the monthly returns (Q1), the
interquartile range of the monthly returns (QR), the median absolute deviation about the median of the monthly returns (MAD), the standard deviation of the
monthly returns (Std) and the Kolmogorov-Smirnov D statistic of the monthly returns (KS) of individual funds in the high and low minimum investment groups.
Statistical significance at the 5 percent level based on two-tailed non-parametric randomization tests of the mean difference is denoted in bold font.

Broad Strategy Years Q3 Med Q1 QR MAD Std KS

Directional Trading 1991-1995 0.31% 0.32% 0.52% -0.21% -0.10% -0.54% -0.05%
1996-2000 0.57% 0.45% 1.16% -0.59% -0.21% -1.09% -5.28%
2001-2005 -0.24% 0.01% 0.10% -0.35% -0.07% -0.01% -5.47%

All 0.21% 0.26% 0.59% -0.38% -0.13% -0.55% -3.60%
Event Driven 1991-1995 -0.36% 0.08% 0.37% -0.72% -0.39% 0.53% -8.42%

1996-2000 -0.93% -0.17% 1.29% -2.23% -0.68% -0.42% -7.91%
2001-2005 -0.40% -0.06% 0.61% -1.00% -0.36% -0.06% -8.22%

All -0.56% -0.05% 0.75% -1.32% -0.48% 0.02% -8.18%
Relative Value 1991-1995 -0.11% 0.19% 0.27% -0.38% -0.10% -0.16% -2.39%

1996-2000 -0.37% 0.17% 0.64% -1.01% -0.43% -1.28% -2.68%
2001-2005 -0.22% 0.03% 0.22% -0.44% -0.19% -0.54% -3.04%

All -0.24% 0.13% 0.38% -0.61% -0.24% -0.66% -2.70%
Stock Selection 1991-1995 0.45% 0.42% 0.47% -0.01% 0.01% 0.06% -1.21%

1996-2000 0.03% 0.44% 0.98% -0.95% -0.39% -1.26% 0.00%
2001-2005 -0.33% -0.10% 0.16% -0.49% -0.19% -0.55% -0.29%

All 0.05% 0.25% 0.53% -0.48% -0.19% -0.58% -0.50%
Fund of Funds 1991-1995 -0.21% -0.03% 0.14% -0.35% -0.08% 0.21% -4.01%

1996-2000 -0.01% 0.16% 0.37% -0.38% -0.14% -0.41% -1.64%
2001-2005 0.13% 0.11% 0.12% 0.02% 0.02% -0.28% 0.00%

All -0.03% 0.08% 0.21% -0.24% -0.07% -0.16% -1.89%
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Table 7
Effect of the Benchmark Rate on Minimum Investment Level Differences in Performance Measures of Individual Funds by Broad Strategy Group
The table presents the effect of altering the benchmark rate used in calculating the differences in monthly performance statistics between funds with higher and
lower minimum investment levels by broad strategy group. The high minimum investment group consists of funds that require a minimum investment of 
$250,000 or more while the low minimum investment group consists of funds that require a minimum investment of less than $250,000. The performance
statistics presented are based on the sample period from January 1991 to December 2005 with results for 5-year sub-periods. Data from as early as
January of 1990 is used in estimating the risk component of the performance measures for the individual funds. Funds with less than twelve months of returns
data are excluded from the analysis. Up to the most recent 36 months of returns data are used to calculate the risk component of the performance measures.
The benchmark rates used are the monthly risk-free rate (denoted by the suffix "Rf"), a monthly reference rate of 1 percent (denoted by the suffix "1") and a
monthly reference rate of 1.5 percent (denoted by the suffix "1.5"). Statistical significance at the 5 percent level based on two-tailed non-parametric
randomization tests of the mean difference is denoted in bold font. Panel A reports the mean difference in the mean monthly Information Ratios (IR), the mean
monthly Sortino ratios (Sor), the mean monthly Omega measures (Om) and the mean monthly Probability Omega measures (Pro) of individual funds in the
high and low minimum investment groups. Panel B reports the mean difference in the 10 percent winsorized mean monthly Information Ratios (WIR), the 10
percent winsorized mean monthly Sortino ratios (WSor), the 10 percent winsorized mean monthly Omega measures (WOm) and the 10 percent winsorized
mean monthly Probability Omega measures (WPro) of individual funds in the high and low minimum investment groups.

Panel A: Minimum investment level differences in the mean Information Ratio, the mean Sortino ratio, the mean Omega measure, and the mean
Probability Omega measure of individual funds by broad strategy group using different reference rates

Broad Strategy Years IR-Rf IR-1 IR-1.5 Sor-Rf Sor-1 Sor-1.5 Om-Rf Om-1 Om-1.5 Pro-Rf Pro-1 Pro-1.5

Directional Trading 1991-1995 0.189 0.121 0.067 0.745 0.218 0.090 2.051 0.449 0.175 0.101 0.079 0.042
1996-2000 0.250 0.199 0.156 1.809 0.533 0.232 10.267 3.256 1.021 0.148 0.136 0.109
2001-2005 0.003 -0.042 -0.068 0.028 -0.365 -0.133 0.777 -0.463 -0.033 0.029 0.020 0.003

All 0.147 0.093 0.051 0.861 0.129 0.063 4.365 1.081 0.387 0.093 0.078 0.052
Event Driven 1991-1995 0.129 -0.024 -0.143 1.053 0.194 -0.011 36.398 0.886 0.299 0.073 0.008 -0.020

1996-2000 0.071 0.013 -0.038 0.824 0.197 0.024 7.379 1.300 0.240 0.023 -0.002 -0.021
2001-2005 0.101 0.068 0.050 0.620 -0.029 -0.029 3.091 0.044 -0.104 0.074 0.039 0.010

All 0.101 0.019 -0.043 0.832 0.121 -0.005 15.623 0.743 0.145 0.057 0.015 -0.010
Relative Value 1991-1995 0.568 0.012 -0.121 1.874 0.408 0.168 37.100 1.831 1.443 0.139 0.096 0.076

1996-2000 0.254 0.064 -0.100 1.176 0.282 0.056 13.384 1.562 0.673 0.107 0.060 0.015
2001-2005 0.275 -0.133 -0.397 1.301 0.041 -0.113 16.772 1.892 0.129 0.074 0.015 -0.022

All 0.366 -0.019 -0.206 1.450 0.244 0.037 22.419 1.762 0.748 0.106 0.057 0.023
Stock Selection 1991-1995 0.069 0.271 0.442 0.011 0.132 -0.140 -1.181 0.125 -0.407 0.061 0.075 0.073

1996-2000 0.105 0.128 0.147 0.297 0.183 0.156 1.438 0.324 0.336 0.067 0.064 0.057
2001-2005 -0.030 -0.040 -0.047 -0.095 -0.078 -0.096 0.568 0.127 0.029 0.017 0.011 0.002

All 0.048 0.120 0.181 0.071 0.079 -0.027 0.275 0.192 -0.014 0.048 0.050 0.044
Fund of Funds 1991-1995 0.014 -0.112 -0.205 -0.212 -0.273 -0.225 -0.273 -0.279 -0.213 0.042 -0.014 -0.041

1996-2000 0.182 0.104 0.039 0.935 0.190 0.034 5.446 0.482 0.106 0.083 0.061 0.019
2001-2005 0.081 0.159 0.207 0.227 0.129 0.048 2.913 0.476 0.158 0.062 0.074 0.047

All 0.092 0.050 0.014 0.317 0.015 -0.047 2.695 0.226 0.017 0.062 0.040 0.008

144



Table 7 cont'd.

Panel B: Minimum investment level differences in the winsorized mean Information Ratio, the winsorized mean Sortino ratio, the winsorized mean Omega
measure, and the winsorized mean Probability Omega measure of individual funds by broad strategy group using different reference rates

Broad Strategy Years WIR-Rf WIR-1 WIR-1.5 WSor-Rf WSor-1 WSor-1.5 WOm-Rf WOm-1 WOm-1.5 WPro-Rf WPro-1 WPro-1.5

Directional Trading 1991-1995 0.200 0.144 0.091 0.463 0.216 0.101 0.892 0.462 0.229 0.103 0.087 0.058
1996-2000 0.250 0.209 0.169 0.639 0.343 0.192 1.879 0.729 0.413 0.154 0.129 0.103
2001-2005 0.017 -0.034 -0.064 0.071 -0.057 -0.071 0.619 0.135 0.046 0.033 0.024 0.007

All 0.156 0.106 0.065 0.391 0.167 0.074 1.130 0.442 0.229 0.096 0.080 0.056
Event Driven 1991-1995 0.137 -0.011 -0.125 0.620 0.076 -0.081 2.619 0.507 0.118 0.077 0.019 -0.019

1996-2000 0.071 0.016 -0.025 0.248 0.045 -0.014 1.207 0.172 -0.055 0.028 0.002 -0.040
2001-2005 0.125 0.028 -0.021 0.388 0.031 -0.005 1.501 0.104 -0.025 0.084 0.030 0.005

All 0.111 0.011 -0.057 0.419 0.051 -0.033 1.776 0.261 0.013 0.063 0.017 -0.018
Relative Value 1991-1995 0.160 -0.015 -0.111 0.681 0.086 -0.088 3.755 0.906 0.336 0.151 0.092 0.069

1996-2000 0.249 0.062 -0.083 1.204 0.152 -0.025 5.625 0.728 0.172 0.117 0.072 0.021
2001-2005 0.198 -0.071 -0.199 0.528 -0.068 -0.113 3.710 0.222 -0.008 0.083 0.015 -0.022

All 0.202 -0.008 -0.131 0.804 0.057 -0.075 4.363 0.619 0.167 0.117 0.059 0.023
Stock Selection 1991-1995 0.086 0.174 0.182 0.233 0.219 0.170 0.558 0.358 0.266 0.060 0.068 0.075

1996-2000 0.106 0.099 0.087 0.269 0.186 0.136 0.690 0.398 0.270 0.069 0.067 0.060
2001-2005 -0.027 -0.040 -0.054 -0.081 -0.082 -0.087 0.094 0.009 -0.019 0.016 0.008 0.000

All 0.055 0.078 0.072 0.140 0.108 0.073 0.447 0.255 0.172 0.048 0.048 0.045
Fund of Funds 1991-1995 0.004 -0.120 -0.210 -0.018 -0.224 -0.212 0.387 -0.054 -0.066 0.045 -0.007 -0.028

1996-2000 0.175 0.096 0.024 0.450 0.133 0.025 1.583 0.332 0.074 0.083 0.060 0.019
2001-2005 0.077 0.114 0.141 0.177 0.078 0.034 0.893 0.214 0.091 0.063 0.074 0.045

All 0.085 0.030 -0.015 0.203 -0.005 -0.051 0.954 0.164 0.033 0.064 0.042 0.012
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Table 8
Effect of the Risk Estimation Period on Minimum Investment Level Differences in Performance Measures of Individual Funds by Broad Strategy Group
The table presents the effect of altering the risk estimation period used in calculating the differences in monthly performance statistics between funds with
higher and lower minimum investment levels by broad strategy group. The high minimum investment group consists of funds that require a minimum
investment of $250,000 or more while the low minimum investment group consists of funds that require a minimum investment of less than $250,000. The
performance statistics presented are based on the sample period from January 1991 to December 2005 with results for 5-year sub-periods. Data from as
early as January of 1990 is used in estimating the risk component of the performance measures for the individual funds. Funds with less than twelve months
of returns data are excluded from the analysis. The reference rate used in calculating the excess returns for the performance measures is one percent per
month. The performance measures reported are the mean difference in the mean monthly Information Ratios (IR), the mean monthly Sortino ratios (Sor),
the mean monthly Omega measures (Ome) and the mean monthly Probability Omega measures (Pro) of individual funds in the high and low minimum
investment groups. The lengths of the estimation period used to calculate the risk component of the performance measures are up to the most recent
36 months of returns data (denoted by the suffix "36"), up to the most recent 60 months of returns data (denoted by the suffix "60") and the entire history of
returns data (denoted by the suffix "All"). Statistical significance at the 5 percent level based on two-tailed non-parametric randomization tests of the mean
difference is denoted in bold font.

Broad Strategy Years IR-36 IR-60 IR-All Sor-36 Sor-60 Sor-All Ome-36 Ome-60 Ome-All Pro-36 Pro-60 Pro-All

Directional Trading 1991-1995 0.121 0.117 0.116 0.218 0.205 0.198 0.449 0.389 0.401 0.079 0.076 0.075
1996-2000 0.199 0.196 0.195 0.533 0.522 0.519 3.256 3.361 3.355 0.136 0.143 0.143
2001-2005 -0.042 -0.040 -0.041 -0.365 -0.365 -0.375 -0.463 -0.366 -0.305 0.020 0.040 0.047

All 0.093 0.091 0.090 0.129 0.121 0.114 1.081 1.128 1.150 0.078 0.086 0.088
Event Driven 1991-1995 -0.024 0.010 0.023 0.194 0.215 0.235 0.886 0.673 0.584 0.008 0.003 -0.016

1996-2000 0.013 0.008 -0.002 0.197 0.205 0.190 1.300 1.471 1.511 -0.002 0.004 0.006
2001-2005 0.068 0.034 -0.062 -0.029 -0.036 -0.126 0.044 -0.074 -0.176 0.039 0.017 -0.029

All 0.019 0.017 -0.014 0.121 0.128 0.100 0.743 0.690 0.640 0.015 0.008 -0.013
Relative Value 1991-1995 0.012 -0.004 0.007 0.408 0.397 0.423 1.831 1.909 2.102 0.096 0.118 0.140

1996-2000 0.064 0.065 0.071 0.282 0.238 0.235 1.562 1.344 1.331 0.060 0.050 0.052
2001-2005 -0.133 -0.122 -0.115 0.041 0.033 0.048 1.892 2.051 2.110 0.015 0.016 0.020

All -0.019 -0.020 -0.012 0.244 0.222 0.235 1.762 1.768 1.848 0.057 0.062 0.070
Stock Selection 1991-1995 0.271 0.204 0.189 0.132 0.119 0.115 0.125 0.134 0.127 0.075 0.074 0.073

1996-2000 0.128 0.107 0.105 0.183 0.197 0.197 0.324 0.432 0.437 0.064 0.065 0.065
2001-2005 -0.040 -0.035 -0.032 -0.078 -0.053 -0.041 0.127 0.229 0.279 0.011 0.028 0.034

All 0.120 0.092 0.087 0.079 0.088 0.091 0.192 0.265 0.281 0.050 0.056 0.058
Fund of Funds 1991-1995 -0.112 -0.105 -0.106 -0.273 -0.235 -0.240 -0.279 -0.114 -0.073 -0.014 0.005 0.016

1996-2000 0.104 0.107 0.108 0.190 0.196 0.200 0.482 0.471 0.478 0.061 0.058 0.060
2001-2005 0.159 0.130 0.129 0.129 0.127 0.121 0.476 0.492 0.512 0.074 0.076 0.081

All 0.050 0.044 0.044 0.015 0.029 0.027 0.226 0.283 0.306 0.040 0.046 0.052
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Table 9
Effect of Lowering the Low Minimum Investment Group Cutoff on the Differences in Performance Measures of Individual Funds by Broad Strategy Group
The table presents a summary of the differences in monthly performance measures between funds with higher and lower minimum investment level by broad
strategy group. The high minimum investment group consists of funds that require a minimum investment of $100,000 or more while the low minimum
investment group consists of funds that require a minimum investment of less than $100,000. The performance statistics presented are based on the sample
period from January 1991 to December 2005 with results for 5-year sub-periods. Data from as early as January of 1990 is used in estimating the risk
component of the risk-adjusted performance measures for the individual funds. Funds with less than twelve months of returns data are excluded from the
analysis. Up to the most recent 36 months of returns data are used to calculate the risk component of the risk-adjusted performance measures. The reference
rate used in calculating the excess returns for the performance measures is one percent per month. The performance measures reported are the mean
difference in the mean monthly returns (Mean), the median monthly returns (Median), the 10 percent winsorized mean monthly returns (WMean), the value-
weighted mean monthly returns (VWMean), the mean monthly Information Ratios (InfRatio), the mean monthly Sortino ratios (Sortino), the mean monthly
Omega measures (Omega) and the mean monthly Probability Omega measures (Pro) of individual funds in the high and low minimum investment groups.
Statistical significance at the 5 percent level based on two-tailed non-parametric randomization tests of the mean difference is denoted in bold font.

Broad Strategy Years Mean Median WMean VWMean InfRatio Sortino Omega Pro

Directional Trading 1991-1995 0.43% 0.68% 0.47% 0.73% 0.072 0.133 0.293 0.054
1996-2000 0.74% 0.35% 0.53% 0.73% 0.112 0.427 2.582 0.046
2001-2005 -0.59% -0.03% -0.33% -1.13% -0.089 -0.112 0.116 0.009

All 0.19% 0.33% 0.22% 0.11% 0.032 0.149 0.997 0.036
Event Driven 1991-1995 0.07% 0.03% 0.05% -0.10% -0.004 0.235 0.848 0.036

1996-2000 -0.31% 0.26% 0.35% 0.04% 0.097 0.298 1.709 0.070
2001-2005 0.28% 0.00% 0.13% -0.08% 0.062 -0.034 -0.148 0.089

All 0.01% 0.09% 0.19% -0.05% 0.052 0.166 0.803 0.065
Relative Value 1991-1995 0.26% 0.27% 0.20% 0.86% 0.056 0.436 1.989 0.107

1996-2000 -0.30% -0.08% -0.08% 0.16% 0.081 0.215 1.196 0.063
2001-2005 -0.15% -0.18% -0.14% -0.50% -0.095 -0.125 -0.064 -0.038

All -0.07% 0.00% -0.01% 0.17% 0.014 0.175 1.040 0.044
Stock Selection 1991-1995 0.42% 0.43% 0.45% 0.00% 0.351 0.194 0.357 0.086

1996-2000 0.62% 0.36% 0.44% 0.52% 0.150 0.259 0.616 0.073
2001-2005 -0.08% 0.08% 0.05% -0.68% -0.056 -0.110 0.033 -0.002

All 0.32% 0.29% 0.31% -0.06% 0.148 0.115 0.335 0.052
Fund of Funds 1991-1995 -0.16% -0.13% -0.09% -0.51% -0.136 -0.206 -0.283 -0.024

1996-2000 0.27% 0.12% 0.21% 0.18% 0.108 0.169 0.422 0.047
2001-2005 0.09% 0.10% 0.10% 0.07% 0.140 0.067 0.392 0.057

All 0.07% 0.03% 0.07% -0.09% 0.037 0.010 0.177 0.027
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Table 10
Minimum Investment Level Differences in Performance Measures of Individual Funds by Fund Type
The table presents the differences in monthly performance measures between funds with higher and lower minimum investment levels by fund type. The high
minimum investment group consists of funds that require a minimum investment of $250,000 or more while the low minimum investment group consists of
funds that require a minimum investment of less than $250,000. The performance statistics presented are based on the sample period from January 1991
to December 2005 with results for 5-year sub-periods. Data from as early as January of 1990 is used in estimating the risk component of the performance
measures for the individual funds. Funds with less than twelve months of returns data are excluded from the analysis. Up to the most recent 36 months of
returns data are used to calculate the risk component of the performance measures. The reference rate used in calculating the excess returns for the
performance measures is one percent per month. The performance statistics are calculated for both the full sample of monthly observations (Full) and also
for a trimmed subset of observations where the first twelve months of observations in each individual fund are removed (Trimmed). The performance measures
reported are the mean difference in the mean monthly returns, the median monthly returns, the mean monthly Information Ratios, the mean monthly Sortino
ratios, the mean monthly Omega measures and the mean monthly Pro-Omega measures of individual funds in the high and low minimum investment groups.
Statistical significance at the 5 percent level based on two-tailed non-parametric randomization tests of the mean difference is denoted in bold font.

Fund Type Years
Full Trimmed Full Trimmed Full Trimmed Full Trimmed Full Trimmed Full Trimmed

Hedge Fund 1991-1995 0.40% 0.39% 0.28% 0.28% 0.198 0.224 0.182 -0.038 0.457 -0.262 0.069 0.079
1996-2000 0.46% 0.49% 0.27% 0.30% 0.111 0.098 0.220 0.083 0.828 0.300 0.062 0.052
2001-2005 -0.20% -0.22% -0.03% -0.02% -0.100 -0.113 -0.104 -0.107 0.469 0.103 0.002 -0.009

All 0.22% 0.22% 0.17% 0.18% 0.070 0.070 0.099 -0.021 0.585 0.047 0.044 0.041
Fund Of Funds 1991-1995 -0.01% -0.16% 0.05% -0.06% -0.075 -0.072 -0.143 -0.242 -0.065 -0.054 -0.007 -0.028

1996-2000 0.24% 0.26% 0.17% 0.20% 0.091 0.069 0.189 0.164 0.564 0.590 0.047 0.035
2001-2005 0.09% 0.10% 0.10% 0.11% 0.123 0.116 0.089 0.064 0.379 0.356 0.060 0.063

All 0.11% 0.07% 0.11% 0.08% 0.046 0.038 0.045 -0.005 0.293 0.298 0.033 0.023

Pro-OmegaMean Median Information Ratio Sortino Omega
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Table 11
Minimum Investment Level Differences in Performance Measures of Individual Funds by Fund Type for Extended Data Set
The table presents the differences in monthly performance statistics between funds with higher and lower minimum investment levels by fund type for an
extended data set that includes minimum investments of $0. The high minimum investment group consists of funds that require a minimum investment of 
$250,000 or more while the low minimum investment group consists of funds that require a minimum investment of less than $250,000. Funds that report a
minimum investment level of $0 are assigned to the low minimum investment group. The performance statistics presented are based on the sample period
from January 1991 to December 2005 with results for 5-year sub-periods. Data from as early as January of 1990 is used in estimating the risk component of
the risk-adjusted performance measures for the individual funds. Funds with less than twelve months of returns data are excluded from the analysis. Up to the
most recent 36 months of returns data are used to calculate the risk component of the risk-adjusted performance measures. The reference rate used in
calculating the excess returns for the performance measures is one percent per month. The performance measures reported are the mean difference in the
mean of the monthly returns (Mean), the 10 percent winsorized  mean of the monthly returns (WMean), the value-weighted mean of the monthly returns
(VWMean), the 75th percentile of the monthly returns (Q3), the median of the monthly returns (Median), the 25th percentile of the monthly returns (Q1), the mean
of the monthly Information Ratios (InfRatio), the mean of the monthly Sortino ratios (Sortino), the mean of the monthly Omega measures (Omega) and the mean
of the monthly Probability Omega measures (Pro) of individual funds in the high and low minimum investment groups. Statistical significance at the 5 percent
level based on two-tailed non-parametric randomization tests of the mean difference is denoted in bold font.

Fund Type Years Mean WMean VWMean Q3 Median Q1 InfRatio Sortino Omega Pro
Hedge Fund 1991-1995 0.24% 0.25% -0.48% 0.09% 0.19% 0.38% 0.139 0.129 0.309 0.039

1996-2000 0.20% 0.21% 0.17% -0.44% 0.10% 0.78% 0.042 -0.033 0.283 0.026
2001-2005 -0.26% -0.22% -0.42% -0.50% -0.12% 0.18% -0.131 -0.196 -0.015 -0.030

All 0.06% 0.08% -0.24% -0.28% 0.05% 0.44% 0.016 -0.033 0.192 0.012
Fund Of Funds 1991-1995 0.07% 0.07% -0.40% -0.11% 0.06% 0.23% -0.043 -0.085 0.042 0.011

1996-2000 0.23% 0.22% 0.05% -0.08% 0.16% 0.49% 0.089 0.180 0.552 0.048
2001-2005 0.09% 0.11% 0.11% 0.10% 0.10% 0.13% 0.118 0.090 0.373 0.057

All 0.13% 0.13% -0.08% -0.03% 0.11% 0.28% 0.055 0.062 0.322 0.039
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Table 12
Minimum Investment Level Differences in Performance Measures of Individual Funds by Specific Strategy
The table presents a summary of the differences in monthly performance measures between funds with higher and
lower minimum investment level by specific strategy. The high minimum investment group consists of funds that
require a minimum investment of $250,000 or more while the low minimum investment group consists of funds that
require a minimum investment of less than $250,000. The performance statistics presented are based on the
sample period from January 1991 to December 2005 with results for 5-year sub-periods as data permits. Data from
as early as January of 1990 is used in estimating the risk component of the risk-adjusted performance measures
for the individual funds. Funds with less than twelve months of returns data are excluded from the analysis. Up to the
most recent 36 months of returns data are used to calculate the risk component of the risk-adjusted performance
measures. The reference rate used in calculating the excess returns for the performance measures is one percent
per month. The performance measures reported are the mean difference in the mean monthly returns (Mean),
the median monthly returns (Median), the 10 percent winsorized mean monthly returns (WMean), the value-weighted
mean monthly returns (VWMean), the mean monthly Information Ratios (InfRatio), the mean monthly Sortino ratios
(Sortino), the mean monthly Omega measures (Omega) and the mean monthly Probability Omega measures
(Pro) of individual funds in the high and low minimum investment groups. Statistical significance at the 5 percent
level based on two-tailed non-parametric randomization tests of the mean difference is denoted in bold font.

Specific Strategy Years Mean Median WMean VWMean InfRatio Sortino Omega Pro

Convertible Arbitrage 1991-1995 -0.16% -0.30% -0.19% 0.03% -0.057 0.340 1.630 0.049
1996-2000 0.23% 0.20% 0.30% 0.28% 0.090 0.608 1.661 0.048
2001-2005 -0.03% 0.03% 0.08% 0.08% -0.137 0.056 0.712 0.058

All 0.01% -0.02% 0.11% 0.14% -0.035 0.335 1.334 0.052
Distressed Securities 1991-1995 0.09% -0.03% 0.09% -1.18% 0.036 0.215 1.636 0.047

1996-2000 -0.22% -0.06% -0.19% -0.62% -0.050 -0.033 0.485 0.010
2001-2005 -0.48% -0.48% -0.42% -0.16% 0.032 -0.249 -1.568 -0.071

All -0.20% -0.19% -0.12% -0.57% 0.001 -0.020 0.228 -0.003
Emerging Markets 1991-1995 0.40% 0.37% 0.68% -0.23% -0.033 -0.443 -0.544 0.055

1996-2000 0.17% 0.40% 0.23% -0.53% 0.049 0.173 0.125 0.034
2001-2005 -0.76% -0.33% -0.64% -1.22% -0.078 -0.167 0.070 -0.023

All -0.06% 0.15% 0.09% -0.66% -0.021 -0.145 -0.116 0.022
Equity Long Only 1991-1995 0.46% 0.67% 0.51% 0.22% -0.002 0.039 0.826 0.102

1996-2000 -0.52% -0.40% -0.59% 0.39% 0.016 0.121 0.185 0.004
2001-2005 0.01% 0.03% -0.07% -0.56% 0.021 0.059 0.327 0.048

All -0.07% 0.03% -0.25% -0.01% 0.014 0.080 0.370 0.041
Equity Long/Short 1991-1995 0.72% 0.66% 0.70% 0.35% 0.388 0.296 0.342 0.108

1996-2000 0.47% 0.36% 0.38% 0.52% 0.139 0.144 0.332 0.062
2001-2005 0.19% 0.06% 0.13% -0.24% 0.042 0.049 0.267 0.053

All 0.46% 0.36% 0.40% 0.21% 0.190 0.163 0.313 0.074
Equity Market Neutral 1991-1995 -0.18% -0.38% 0.05% -0.14% -0.088 -0.181 -0.437 -0.133

1996-2000 0.03% -0.23% -0.64% 0.08% 0.106 0.068 0.497 0.072
2001-2005 0.09% 0.01% 0.02% -0.51% -0.035 -0.005 -0.182 -0.033

All -0.02% -0.20% -0.17% -0.19% -0.006 -0.039 -0.041 -0.032
Event Driven 1991-1995 0.29% 0.11% -0.41% 0.010 0.353 1.338 0.086

Multi Strategy 1996-2000 0.07% -0.10% -0.16% -0.33% 0.058 0.239 0.536 0.001
2001-2005 0.08% -0.06% -0.07% -0.02% 0.011 -0.095 -0.023 0.066

All 0.14% -0.01% -0.11% -0.25% 0.026 0.166 0.617 0.051
FOF-Invest Funds in 1991-1995

Parent Company 1996-2000 0.94% 0.97% 1.23% 0.477 0.653 0.457 0.078
2001-2005 0.01% 0.08% 0.35% 0.14% 0.234 0.187 0.585 0.193

All 0.32% 0.38% 0.35% 0.49% 0.292 0.299 0.554 0.165
FOF-Market Neutral 1991-1995 0.10% 0.09% 0.15% -0.008 -0.006 -0.034 -0.023

1996-2000 0.34% 0.12% 0.51% 0.18% -0.121 -0.040 -0.196 -0.080
2001-2005 0.13% 0.04% 0.08% 0.08% 0.292 0.186 0.445 0.151

All 0.22% 0.08% 0.18% 0.13% 0.080 0.069 0.116 0.032
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Sector 1991-1995 -0.01% -0.22% 0.33% -0.69% -0.038 -0.036 0.404 0.041
1996-2000 1.30% 1.01% 1.07% 0.99% 0.101 0.097 0.157 0.052
2001-2005 -0.48% -0.29% -0.28% -0.76% -0.083 -0.127 0.164 -0.013

All 0.27% 0.17% 0.38% -0.15% -0.006 -0.022 0.242 0.026

Table 12 cont'd.

FOF-Multi Strategy 1991-1995 0.04% -0.01% 0.00% -0.48% -0.096 -0.248 -0.223 -0.001
1996-2000 0.24% 0.15% 0.22% 0.20% 0.116 0.209 0.538 0.068
2001-2005 0.12% 0.11% 0.13% 0.15% 0.153 0.116 0.479 0.069

All 0.13% 0.08% 0.12% -0.04% 0.058 0.026 0.265 0.045
FOF-Opportunistic 1991-1995

1996-2000
2001-2005 0.32% 0.23% -0.50% -0.08% 0.026 -0.186 1.026 0.277

All 0.32% 0.23% -0.50% -0.08% 0.026 -0.186 1.026 0.277
FOF-Single Strategy 1991-1995 0.38% 0.54% 0.42% -0.063 -0.094 0.315 0.085

1996-2000 0.39% 0.14% 0.14% 1.49% 0.099 0.137 0.221 0.047
2001-2005 0.04% 0.16% 0.12% 0.03% 0.172 0.206 0.369 0.066

All 0.23% 0.19% 0.13% 0.73% 0.131 0.165 0.295 0.057
Fixed Income 1991-1995 0.00% 0.01% 0.18% 0.012 0.421 3.421 0.200

1996-2000 0.02% 0.25% 0.19% 0.07% 0.332 0.166 1.401 0.039
2001-2005 0.16% 0.44% 0.33% -0.43% 0.103 0.461 10.689 0.093

All 0.06% 0.23% 0.29% -0.09% 0.158 0.344 5.284 0.105
Fixed Income - MBS 1991-1995 2.74% 2.24% 1.60% 0.119 0.318 4.019 0.232

1996-2000 0.29% 0.24% -0.06% -0.28% 0.149 0.887 5.782 0.180
2001-2005 0.45% 0.40% 0.11% 0.931 0.793 5.279 0.290

All 0.77% 0.64% -0.06% 0.18% 0.499 0.789 5.383 0.234
Fixed Income Arbitrage 1991-1995 0.05% 0.07% 0.19% 0.29% -0.056 0.142 0.707 -0.005

1996-2000 0.17% 0.03% -0.10% 0.47% 0.039 -0.070 0.341 0.108
2001-2005 -0.09% -0.06% -0.12% -0.32% -0.227 0.155 0.958 -0.017

All 0.04% 0.01% -0.02% 0.15% -0.081 0.076 0.668 0.029
Global Macro 1991-1995 0.43% 0.30% 0.34% 1.08% 0.124 0.205 0.323 0.073

1996-2000 %0.88% %0.39% %0.65% %1.14% 0.209 0.304 0.534 0.123
2001-2005 -0.65% -0.15% -0.31% -0.60% -0.137 -0.715 -1.314 -0.044

All 0.22% 0.18% 0.23% 0.54% 0.066 -0.069 -0.152 0.051
Merger Arbitrage 1991-1995 -0.05% -0.31% -0.20% -0.87% -0.171 -0.117 -0.178 -0.111

1996-2000 -0.12% 0.04% 0.04% 0.06% -0.037 0.000 0.015 -0.043
2001-2005 0.21% 0.09% 0.22% 0.27% 0.100 -0.002 0.467 0.070

All 0.01% -0.06% 0.09% -0.08% -0.036 -0.040 0.101 -0.028
Multi Strategy 1991-1995 -0.01% -0.29% -0.40% 0.020 0.259 1.353 0.079

1996-2000 0.65% 0.11% 0.90% 0.22% 0.062 1.522 17.796 0.154
2001-2005 0.10% 0.17% 0.06% 0.64% 0.064 0.055 0.586 0.095

All 0.25% 0.00% 0.28% 0.15% 0.048 0.612 6.578 0.110
Option Arbitrage 1991-1995

1996-2000
2001-2005 0.01% -0.05% -0.24% -0.09% 0.171 0.227 0.111 0.023

All 0.01% -0.05% -0.24% -0.09% 0.171 0.227 0.111 0.023
Other Relative Value 1991-1995 1.47% 1.47% 2.59%

1996-2000 -0.98% -0.59% -0.15% -0.066 -0.107 -0.469 -0.095
2001-2005 -0.19% -0.26% -0.24% -1.444 -0.715 -0.670 -0.281

All -0.53% -0.38% -0.15% -0.804 -0.433 -0.577 -0.195
Relative Value 1991-1995 0.10% -0.05% 0.63% 0.272 0.811 0.875 -0.053

Multi Strategy 1996-2000 -0.24% -0.56% -0.82% 0.27% -0.080 0.136 1.521 -0.066
2001-2005 -0.74% -0.75% -0.85% -0.83% -0.538 -0.882 -4.451 -0.253

All -0.36% -0.52% -0.84% -0.13% -0.215 -0.183 -1.089 -0.143
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Table 13
Multiple Variable Regression on Fund Characteristics
The table presents the results from pooled regressions of monthly returns on minimum investment in the
presence of other fund characteristics for monthly data from 1991 to 2005. We estimate the following 
pooled OLS regression: Reti,t = λ0 + λ1MIi + λ2FundSizei,t-1 + λ3Agei,t-1 + λ4MgmtFeei + λ5IncFeei + λ6CompSizei,t-1

+ λ7Onshorei + Σλt
8Datet + λ9Riski,t where Reti,t is the monthly return expressed in percent for fund i  at date t ,

MIi is an indicator variable equal to 1 if fund i  belongs to the high minimum investment group or 0 if the low
minimum investment group, FundSize i,t-1, Agei,t-1, CompSizei,t-1, are the logarithm of assets-under-
management, of age, and of the number of funds in the parent company for fund i  at date t-1 , MgmtFeei,
IncFeei, are the management fee, and incentive fee for fund i , Onshorei is an indicator variable equal to 1 if
fund i  is located onshore or 0 otherwise, Risk i,t is the risk measure(s) for fund  i  at date t , and Datet is the
date-dummy variable for time t . Regressions are estimated for all five broad strategies individually, and also
for all broad strategies together. Regression for all broad strategies pooled together include broad strategy
dummy variables whose values are not reported. Date dummies are included for all regressions but are not
reported. p  values based on a two-tailed parametric t test of the parameter estimate equaling 0 are
presented in parentheses, italicized, below the estimates. Panel A presents results for the pooled
regressions in the absence of a risk measure. Panel B presents results for the pooled regressions using
the standard deviation of past returns for fund i , updated to reflect the fund's most recent 36 months of
observations as of date t-1 , as a measure of risk. Panel C presents results for the pooled regressions
using the downside deviation of past returns for fund i , updated to reflect the fund's most recent 36 months
of observations as of date t-1 , as a measure of risk. Panel D presents results for the pooled regressions
using the Fama-French 3-factors (MKTRFi,t, SMBi,t, HMLi,t), a momentum factor (Momentumi,t), a liquidity
factor (Liquidityi,t), and a macroeconomic factor (Macroeconomic i,t).

Panel A. Raw Returns.
Variable All Broad Directional Event Relative Stock Fund of

Strategies Trading Driven Value Selection Funds
Minimum Investmenti 0.118 0.473 -0.122 -0.056 0.156 0.112

(0.000) (0.001) (0.289) (0.358) (0.004) (0.000)
Fund Sizei,t-1 (Log) -0.053 -0.096 -0.054 -0.056 -0.051 -0.033

(0.000) (0.002) (0.008) (0.000) (0.000) (0.000)
Fund Agei,t-1 (Log) -0.146 -0.267 -0.142 -0.117 -0.206 -0.003

(0.000) (0.000) (0.000) (0.000) (0.000) (0.774)
Management Feei 0.028 -0.211 0.194 -0.022 0.091 0.060

(0.215) (0.021) (0.001) (0.268) (0.069) (0.010)
Incentive Feei 0.009 0.006 -0.006 0.013 0.012 0.006

(0.000) (0.547) (0.574) (0.006) (0.020) (0.000)
Company Sizei,t-1 (Log) 0.021 0.208 -0.042 0.056 0.039 -0.045

(0.171) (0.007) (0.262) (0.019) (0.184) (0.000)
Onshorei 0.152 0.087 0.196 0.182 0.215 -0.012

(0.000) (0.424) (0.001) (0.000) (0.000) (0.616)
Intercept 0.892 3.556 4.446 3.369 4.731 1.758

(0.035) (0.019) (0.000) (0.038) (0.000) (0.000)
Adjusted R-squared 0.136 0.095 0.143 0.115 0.164 0.340
Strategy Dummies Yes No No No No No
Date Dummies Yes Yes Yes Yes Yes Yes
# of Fund-months 238,127 12,571 23,736 27,236 118,925 55,659

152



Table 13 cont'd.

Panel B. Standard Deviation of Past Returns as a Risk Measure.
Variable All Broad Directional Event Relative Stock Fund of

Strategies Trading Driven Value Selection Funds
Minimum Investmenti 0.123 0.647 -0.152 -0.058 0.152 0.115

(0.000) (0.000) (0.232) (0.392) (0.011) (0.000)
Fund Sizei,t-1 (Log) -0.038 -0.084 -0.023 -0.021 -0.037 -0.024

(0.000) (0.012) (0.302) (0.132) (0.017) (0.001)
Fund Agei,t-1 (Log) -0.046 -0.067 -0.145 -0.093 -0.053 -0.008

(0.021) (0.451) (0.002) (0.006) (0.145) (0.592)
Management Feei 0.044 -0.117 0.151 -0.012 0.119 0.094

(0.083) (0.245) (0.024) (0.602) (0.031) (0.000)
Incentive Feei 0.007 -0.003 -0.002 0.012 0.011 0.005

(0.007) (0.792) (0.854) (0.018) (0.055) (0.002)
Company Sizei,t-1 (Log) 0.021 0.195 -0.023 0.045 0.051 -0.049

(0.211) (0.017) (0.573) (0.085) (0.115) (0.000)
Onshorei 0.120 -0.193 0.179 0.193 0.187 -0.007

(0.000) (0.098) (0.006) (0.000) (0.000) (0.794)
Standard Deviationi,t-1 0.273 2.622 3.070 8.539 0.082 2.196

(0.500) (0.139) (0.002) (0.000) (0.889) (0.005)
Intercept 3.043 0.099 0.099 4.340 3.120 1.445

(0.000) (0.871) (0.871) (0.008) (0.000) (0.000)
Adjusted R-squared 0.139 0.109 0.143 0.129 0.165 0.350
Strategy Dummies Yes No No No No No
Date Dummies Yes Yes Yes Yes Yes Yes
# of Fund-months 238,127 12,571 23,736 27,236 118,925 55,659

Panel C. Downside Deviation of Past Returns as a Risk Measure.
Variable All Broad Directional Event Relative Stock Fund of

Strategies Trading Driven Value Selection Funds
Minimum Investmenti 0.112 0.615 -0.154 -0.080 0.137 0.109

(0.001) (0.000) (0.227) (0.241) (0.022) (0.000)
Fund Sizei,t-1 (Log) -0.047 -0.104 -0.016 -0.030 -0.051 -0.027

(0.000) (0.002) (0.491) (0.035) (0.001) (0.000)
Fund Agei,t-1 (Log) -0.033 -0.050 -0.155 -0.082 -0.033 0.000

(0.097) (0.577) (0.001) (0.018) (0.373) (0.976)
Management Feei 0.049 -0.102 0.162 -0.012 0.129 0.091

(0.057) (0.312) (0.014) (0.621) (0.020) (0.000)
Incentive Feei 0.008 0.002 -0.001 0.013 0.012 0.006

(0.004) (0.869) (0.947) (0.013) (0.036) (0.000)
Company Sizei,t-1 (Log) 0.020 0.171 -0.021 0.049 0.052 -0.049

(0.231) (0.038) (0.616) (0.064) (0.107) (0.000)
Onshorei 0.124 -0.148 0.169 0.196 0.196 -0.014

(0.000) (0.202) (0.010) (0.000) (0.000) (0.591)
Downside Deviationi,t-1 -2.254 -5.408 7.464 7.860 -3.008 -0.974

(0.000) (0.090) (0.000) (0.000) (0.001) (0.385)
Intercept 3.229 3.759 -0.065 4.499 3.369 1.534

(0.000) (0.009) (0.916) (0.006) (0.000) (0.000)
Adjusted R-squared 0.139 0.109 0.144 0.128 0.165 0.350
Strategy Dummies Yes No No No No No
Date Dummies Yes Yes Yes Yes Yes Yes
# of Fund-months 238,127 12,571 23,736 27,236 118,925 55,659
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Momentum 0. 888 976 933 956 949

Adjusted R-squared 0.442 0.321 0.350 0.343 0.463 0.531
Strategy Dummies Yes No No No No No
Date Dummies Yes Yes Yes Yes Yes Yes
# of Fund-months 238,127 12,571 23,736 27,236 118,925 55,659

Table 13 cont'd.

Panel D. Fama-French 3 Factors + Momentum + Liquidity + Macroeconomic Growth Factor as a Risk Measure.
Variable All Broad Directional Event Relative Stock Fund of

Strategies Trading Driven Value Selection Funds
Minimum Investmenti 0.169 0.464 -0.012 -0.082 0.208 0.122

(0.000) (0.000) (0.909) (0.126) (0.000) (0.000)
Fund Sizei,t-1 (Log) -0.042 -0.096 -0.060 -0.038 -0.039 -0.025

(0.000) (0.001) (0.001) (0.000) (0.000) (0.000)
Fund Agei,t-1 (Log) -0.116 -0.222 -0.097 -0.112 -0.171 0.011

(0.000) (0.000) (0.000) (0.000) (0.000) (0.155)
Management Fee 0.024 -0.068 0.083 -0.011 0.032 0.071i

(0.196) (0.401) (0.120) (0.519) (0.427) (0.000)
Incentive Feei 0.013 0.010 0.015 0.021 0.020 0.002

(0.000) (0.229) (0.072) (0.000) (0.000) (0.080)
Company Sizei,t-1 (Log) 0.020 0.162 -0.026 -0.038 0.059 -0.057

(0.108) (0.018) (0.427) (0.000) (0.012) (0.000)
Onshorei 0.098 -0.023 0.099 0.172 0.145 -0.021

(0.000) (0.811) (0.056) (0.000) (0.000) (0.297)
MKTRF 0.998 0.963 0.958 0.976 1.000 0.920i,t

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
SMBi,t 0.992 0.953 1.025 1.011 0.990 0.950

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
HMLi,t 0.949 0.890 0.941 0.932 0.953 0.853

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Momentum 0.957957 0.8880. 0.9760. 0.9330. 0.9560. 0.9490.i ti,t

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Liquidityi,t 0.924 0.878 0.943 0.945 0.922 0.978

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Macroeconomici,t 0.497 -0.978 -0.820 2.576 0.634 -2.257

(0.038) (0.230) (0.288) (0.014) (0.058) (0.003)
Intercept 1.375 2.062 2.563 0.949 1.709 0.576

(0.000) (0.061) (0.000) (0.170) (0.000) (0.075)
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Table 14
Multiple Variable Regression on Fund Characteristics Controlling for Survivorship
The table presents the results from pooled regressions of monthly returns on minimum investment in the
presence of other fund characteristics for monthly data from 1991 to 2005. We estimate the following 
pooled OLS regression: Reti,t = λ0 + λ1MIi + λ2FundSizei,t-1 + λ3Agei,t-1 + λ4MgmtFeei + λ5IncFeei + λ6CompSizei,t-1

+ λ7Onshorei + Σλt
8Datet + λ9Riski,t + λ10Defuncti where Reti,t is the monthly return expressed in percent for fund

i  at date t , MIi is an indicator variable equal to 1 if fund i  belongs to the high minimum investment group or 0
 if the low minimum investment group, FundSize i,t-1, Agei,t-1, CompSizei,t-1, are the logarithm of assets-under-
management, of age, and of the number of funds in the parent company for fund i  at date t-1 , MgmtFeei,
IncFeei, are the management fee, and incentive fee for fund i , Onshorei is an indicator variable equal to 1 if
fund i  is located onshore or 0 otherwise, Risk i,t is the risk measure(s) for fund  i  at date t , Defuncti is an
indicator variable equal to 1 if fund i  is no longer active as of December 2005 and 0 if it is still active, and Date t

is the date-dummy variable for time t . Regressions are estimated for all five broad strategies individually, and
also for all broad strategies together. Regression for all broad strategies pooled together include broad
strategy dummy variables whose values are not reported. Date dummies are included for all regressions but
are not reported. p  values based on a two-tailed parametric t test of the parameter estimate equaling 0 are
presented in parentheses, italicized, below the estimates. Panel A presents results for the pooled
regressions in the absence of a risk measure. Panel B presents results for the pooled regressions using
the standard deviation of past returns for fund i , updated to reflect the fund's most recent 36 months of
observations as of date t-1 , as a measure of risk. Panel C presents results for the pooled regressions
using the downside deviation of past returns for fund i , updated to reflect the fund's most recent 36 months
of observations as of date t-1 , as a measure of risk. Panel D presents results for the pooled regressions
using the Fama-French 3-factors (MKTRFi,t, SMBi,t, HMLi,t), a momentum factor (Momentumi,t), a liquidity
factor (Liquidityi,t), and a macroeconomic factor (Macroeconomic i,t).

Panel A. Raw Returns.a e a s
Variable All Broad Directional Event Relative Stock Fund of

Strategies Trading Driven Value Selection Funds
Minimum Investmenti 0.089 0.476 -0.216 -0.068 0.138 0.104

(0.005) (0.001) (0.061) (0.269) (0.010) (0.000)
Fund Sizei,t-1 (Log) -0.061 -0.138 -0.070 -0.056 -0.061 -0.033

(0.000) (0.000) (0.001) (0.000) (0.000) (0.000)
Fund Agei,t-1 (Log) -0.142 -0.213 -0.136 -0.114 -0.202 -0.001

(0.000) (0.000) (0.000) (0.000) (0.000) (0.901)
Management Feei 0.031 -0.253 0.220 -0.020 0.106 0.059

(0.173) (0.006) (0.000) (0.327) (0.033) (0.010)
Incentive Feei 0.008 0.017 -0.002 0.013 0.006 0.006

(0.003) (0.085) (0.836) (0.009) (0.226) (0.000)
Company Sizei,t-1 (Log) -0.034 0.029 -0.106 0.015 -0.061 -0.051

(0.031) (0.719) (0.007) (0.556) (0.000) (0.000)
Onshorei 0.119 -0.088 0.200 0.170 0.160 -0.013

(0.000) (0.428) (0.001) (0.000) (0.001) (0.577)
Defuncti -0.482 -0.990 -0.425 -0.252 -0.613 -0.129

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Intercept 0.972 4.048 4.519 3.303 4.900 1.662

(0.022) (0.008) (0.000) (0.041) (0.000) (0.000)
Adjusted R-squared 0.137 0.100 0.145 0.116 0.165 0.340
Strategy Dummies Yes No No No No No
Date Dummies Yes Yes Yes Yes Yes Yes
# of Fund-months 238,127 12,571 23,736 27,236 118,925 55,659
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Table 14 cont'd.

Panel B. Standard Deviation of Past Returns as a Risk Measure.
Variable All Broad Directional Event Relative Stock Fund of

Strategies Trading Driven Value Selection Funds
Minimum Investmenti 0.092 0.667 -0.246 -0.068 0.135 0.105

(0.008) (0.000) (0.055) (0.320) (0.024) (0.000)
Fund Sizei,t-1 (Log) -0.048 -0.140 -0.044 -0.022 -0.049 -0.024

(0.000) (0.000) (0.054) (0.122) (0.001) (0.001)
Fund Agei,t-1 (Log) -0.047 0.005 -0.146 -0.091 -0.058 -0.006

(0.018) (0.957) (0.002) (0.007) (0.107) (0.682)
Management Feei 0.047 -0.181 0.185 -0.009 0.134 0.093

(0.066) (0.073) (0.006) (0.689) (0.015) (0.000)
Incentive Feei 0.005 0.010 0.001 0.012 0.004 0.005

(0.056) (0.305) (0.925) (0.029) (0.502) (0.002)
Company Sizei,t-1 (Log) -0.039 -0.007 -0.080 0.004 -0.041 -0.055

(0.024) (0.938) (0.062) (0.888) (0.215) (0.000)
Onshorei 0.086 -0.383 0.189 0.180 0.129 -0.008

(0.003) (0.001) (0.004) (0.000) (0.012) (0.765)
Standard Deviationi,t-1 0.226 2.307 2.450 8.588 -0.008 2.146

(0.576) (0.191) (0.016) (0.000) (0.989) (0.006)
Defuncti -0.509 -1.065 -0.384 -0.245 -0.652 -0.120

(0.000) (0.000) (0.000) (0.000) (0.000) (0.001)
Intercept 3.181 3.954 0.315 4.293 3.369 1.356

(0.000) (0.006) (0.606) (0.009) (0.000) (0.001)
Adjusted R-squared 0.141j q 0.115 0.144 0.130 0.167 0.350
Strategy Dummies Yes No No No No No
Date Dummies Yes Yes Yes Yes Yes Yes
# of Fund-months 238,127 12,571 23,736 27,236 118,925 55,659
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Table 14 cont'd.

Panel C. Downside Deviation of Past Returns as a Risk Measure.
Variable All Broad Directional Event Relative Stock Fund of

Strategies Trading Driven Value Selection Funds
Minimum Investmenti 0.082 0.644 -0.244 -0.089 0.121 0.100

(0.017) (0.000) (0.057) (0.191) (0.042) (0.000)
Fund Sizei,t-1 (Log) -0.057 -0.155 -0.036 -0.030 -0.064 -0.028

(0.000) (0.000) (0.117) (0.033) (0.000) (0.000)
Fund Agei,t-1 (Log) -0.035 0.015 -0.155 -0.081 -0.039 0.001

(0.080) (0.863) (0.001) (0.019) (0.287) (0.928)
Management Feei 0.051 -0.170 0.191 -0.009 0.144 0.090

(0.046) (0.094) (0.004) (0.705) (0.009) (0.000)
Incentive Feei 0.006 0.014 0.002 0.012 0.005 0.006

(0.037) (0.177) (0.843) (0.021) (0.398) (0.000)
Company Sizei,t-1 (Log) -0.040 -0.023 -0.075 0.007 -0.040 -0.055

(0.022) (0.792) (0.081) (0.809) (0.229) (0.000)
Onshorei 0.090 -0.345 0.180 0.183 0.138 -0.015

(0.002) (0.004) (0.006) (0.000) (0.007) (0.569)
Downside Deviationi,t-1 -2.131 -3.723 6.438 8.095 -2.961 -0.975

(0.001) (0.243) (0.000) (0.000) (0.002) (0.385)
Defuncti -0.507 -1.056 -0.370 -0.248 -0.652 -0.122

(0.000) (0.000) (0.000) (0.000) (0.000) -(0.001)
Intercept 3.352 4.316 0.340 4.447 3.602 1.441

(0.000) (0.003) (0.585) (0.007) (0.000) (0.000)
Adjusted R-squared 0.141j q 0.115 0.145 0.129 0.167 0.350
Strategy Dummies Yes No No No No No
Date Dummies Yes Yes Yes Yes Yes Yes
# of Fund-months 238,127 12,571 23,736 27,236 118,925 55,659
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Momentum 0. 889 978 934 957 0 950

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Intercept 1.895 3.556 3.016 0.877 2.387 0.483

(0.000) (0.001) (0.000) (0.204) (0.000) (0.137)
Adjusted R-squared 0.443 0.326 0.352 0.344 0.464 0.531
Strategy Dummies Yes No No No No No
Date Dummies Yes Yes Yes Yes Yes Yes
# of Fund-months 238,127 12,571 23,736 27,236 118,925 55,659

Table 14 cont'd.

Panel D. Fama-French 3 Factors + Momentum + Liquidity + Macroeconomic Growth Factor as a Risk Measure.
Variable All Broad Directional Event Relative Stock Fund of

Strategies Trading Driven Value Selection Funds
Minimum Investmenti 0.143 0.466 -0.096 -0.094 0.194 0.114

(0.000) (0.000) (0.340) (0.078) (0.000) (0.000)
Fund Size  (Log) -0.049 -0.138 -0.076 -0.038 -0.048 -0.026i,t-1

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Fund Agei,t-1 (Log) -0.110 -0.165 -0.090 -0.107 -0.164 0.013

(0.000) (0.000) (0.000) (0.000) (0.000) (0.112)
Management Feei 0.026 -0.114 0.108 -0.009 0.045 0.070

(0.152) (0.161) (0.043) (0.622) (0.261) (0.000)
Incentive Feei 0.011 0.021 0.019 0.021 0.015 0.002

(0.000) (0.013) (0.029) (0.000) (0.001) (0.066)
Company Sizei,t-1 (Log) -0.032 -0.018 -0.084 0.003 -0.020 -0.063

(0.012) (0.800) (0.014) (0.883) (0.417) (0.000)
Onshore 0.066 -0.193 0.102 0.161 0.094 -0.022i

(0.002) (0.048) (0.049) (0.000) (0.011) (0.266)
MKTRFi,t 0.998 0.960 0.958 0.977 1.000 0.920

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
SMBi,t 0.992 0.955 1.023 1.009 0.989 0.950

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
HMLi,t 0.948 0.892 0.939 0.934 0.951 0.853

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Momentumi t 0.958i,t 958 0.8890. 0.9780. 0.9340. 0.9570. 0.950.

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Liquidity 0.925 0.877 0.943 0.946 0.923 0.978i,t

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Macroeconomici,t 0.731 -1.299 -0.562 2.744 0.917 -2.340

(0.002) (0.110) (0.467) (0.009) (0.006) (0.002)
Defuncti -0.452 -0.976 -0.387 -0.260 -0.562 -0.126
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recent number of months the fund has been in existence.

Intercept -0.005 6.301 5.560
(0.881) (0.000) (0.000)

Table 15
Logit Regressions on Probability of Fund Demise
The table presents logit regressions on the probability of fund demise based on the live and defunct funds in
the dataset as of December, 2005. Estimates are obtained via maximum likelikhood with p-values listed below
them in parentheses, italicized, based on chi-squared tests. Model (1) uses a single predictor, MinimumI,
which is a binary variable taking a value of 1 if the fund belongs to the high minimum investment group and
a value of 0 otherwise. Model (2) is similar to (1) but includes several additional predictors. Model (3) is similar 
to (2) but includes a few additional potential predictors. The other variables are: 'Reports AUM', which takes the
value of 1 or 0 if the fund reports assets, 'Onshore', which takes the value of 1 or 0 if the fund is located onshore,
Open', which takes the value of 1 or 0 if the fund is open to investment, 'Ret Q1', 'Ret Q2', Ret Q3', Ret Q4',
which are the average 3-month returns in the last, second last, third last and fourth last quarters, respectively,
reported by the fund, 'Std Dev', which is the standard deviation of the fund's most recent 12 months of returns,
Size', which is the natural logarithm of the fund's most recent reported assets, 'Mgmt Fee', which is the
management fee of the fund, 'Incentive Fee', which is the incentive fee of the fund, 'Age', which is the most

(1) (2) (3)
MinimumI 0.005 -0.006 -0.017

(0.881) (0.909) (0.749)
Reports AUM -0.049

(0.317)
Onshore 0.069

(0.129)
Open -0.825

(0.000)
Ret Q1 -19.247 -18.522

(0.000) (0.000)
Ret Q2 -33.261 -32.816

(0.000) (0.000)
Ret Q3 1.963 2.212

(0.407) (0.359)
Ret Q4 8.544 8.252

(0.000) (0.000)
Std. Dev. 42.201 41.958

(0.000) (0.000)
Size -0.379 -0.366

(0.000) (0.000)
Mgmt Fee -45.480 -47.656

(0.000) (0.000)
Incentive Fee 0.669 0.350

(0.361) (0.640)
Age -0.003

(0.007)
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