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exaggerated the performance of hedge funds. Kosowski, Naik and Teo (2007) find 

that top performing hedge funds have superior information ratios, but not alphas. 

Stultz (2007) concludes that, at the very least, hedge funds offer returns 

commensurate with risk once hedge fund manager compensation is accounted for. 
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Another strand of the hedge fund literature heavily criticizes the use of 

common performance measures such as the Sharpe ratio, alpha and information ratio. 

Some papers such as Amin and Kat (2003) question the use of these measures as they 

assume normally distributed returns and/or linear relations with market risk factors. 

This strand of research inspired proposals for a wide variety of alternative measures of 

performance purporting to resolve issues of measuring performance in the face of 

non-normal returns. However, Eling and Shoemaker (2007) find that the ranking of 

hedge funds by the Sharpe ratio is virtually identical to twelve alternative 

performance measures. Goetzmann’s et al. (2007) point out that common performance 

measures such as the Sharp ratio, alpha and information ratio can be subject to 

manipulation, deliberate or otherwise. These issues imply that the use of these 

performance measures can obtain misleading conclusions.  

A key innovation in this paper is to re-examine the issue of performance 

persistence using the manipulation proof performance measure developed by 

Goetzmann’s et al. (2007), so called because this measure is robust to the actual return 

distribution provided by hedge funds and resistant to manipulation. Since the MPPM 

is a relative performance measure, we benchmark this measure off the corresponding 

MPPM for the Russell 2000 so we are able to draw conclusions as to whether the 

candidate hedge fund strategy outperforms a passive buy and hold strategy. 

Specifically, we subtract the corresponding manipulation proof performance measure 

of the Russell 2000 total return index from the corresponding measure for each hedge 

fund. The Russell 2000 index contains many smaller stocks earning illiquidity 

premiums that a buy and hold investor can accrue in their portfolios so our excess 

manipulation proof performance measure EMPPM, at least in part, removes the 
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impact of buy and hold earned liquidity premiums from all of the hedge portfolio’s 

strategies. 

We also examine the reliability of our conclusions by examining performance 

and performance persistence of hedge funds through use of Brown’s et al. (2010) 

doubt ratio. This new performance measure is derived from the MPPM and indicates 

whether the reported returns from hedge funds are suspicious. We also use the doubt 

ratio to see if top quintile funds as ranked by the heavily criticized Sharp ratio, alpha 

and information ratios have suspicious returns. As 
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Specifically, we find that the EMPPM is a much more exacting performance measure 

than the more traditional Sharp ratio, alpha and information ratio and it is also less 
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section 3, we examine persistence of top quintile performance by testing to see 

whether the fifth (highest) quintile funds have a statistically significant superior 

performance over mediocre third quintile funds twenty four months after the 

portfolios were formed. We also check to determine the degree of persistence at three, 

six, twelve and eighteen months after the portfolio formation date. In section 4, we 

examine excess doubt (fifth quintile less third quintile) and persistence in excess 

doubt for hedge portfolios formed on the Sharpe ratio, alpha, information ratio and the 

EMPPM. Section 5 summaries and concludes. 

 

1. Data and performance measures 
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library. Specifically, the regression model we use to estimate alpha for each hedge 

fund i αi and the information ratio is 
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where S&P is the Standard and Poor 500 index total monthly return (equity market 

factor), S-L is the Russell 2000 index total return less the Standard and Poor 500 

index total return (Size factor), 10Y is the monthly change in the constant maturity 10 

year treasury yield (bond factor), CredSpr is the monthly change in the difference 

between Moodys Baa yield less the constant maturity 10Y treasury yield (credit risk 

factor), and the BdOpt, FxOpt and ComOpt are the bond, currency and commodity 

trend factors estimated by bond, currency and commodity look back straddles and are 

available from Hsieh’s data library. The final factor, Emerge is the total monthly 

return on the MSCI index (Emerging Market Factor). We run approximately 360,000 





11 
 

always positive with very little variation. This is suspicious and merits further 

investigation. 

The results of our data collection are reported in Table 1. A striking fact is the 

huge attrition rate of hedge funds, less than one half of all of the hedge funds included 

in our data survive until the end of our sample period. Live funds are smaller, have a 

shorter history and have better performance than dead funds. The average fund 

remains in our data for 6 years, longer than the 4 
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suspicion. Also, several hedge fund strategies look suspicious and the most suspicious 

of all is the fixed income arbitrage strategy. 

<<Table 1 about here>> 

Our testing strategy is to construct top quintile portfolios formed on the above 

five measures of performance and compare the performance of these strategies to the 

performance of similarly formed mediocre third quintile portfolios. We use 
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Looking at panel B we see that the traditional performance measures are 

higher in the more robust economic conditions that prevailed up to December 31, 

2006 than in the challenging economic climate that evolved subsequently. In contrast, 

the EMPPM is higher in the more challenging second half of the sample period. With 

the exception of fixed income arbitrage and dedicated short bias strategies, the 

traditional performance measures show that individual hedge fund strategies perform 

better in the first half whereas the EMPPM consistently show that individual hedge 

fund strategies perform better in the second half of the sample period. 

While Table 2 shows the most optimistic in sample performance, Table 3 

reports a much more realistic out of sample view of hedge fund performance. We 

form portfolios using information based on the prior month’s performance so that 

portfolios are formed using only information available to investors at the date the 

portfolios are formed. Specifically, from January 31, 2001, we form portfolios by 

strategy according to the top quintile by any given measure of performance from the 

prior month. The portfolios are equally weighted and are held for twenty-four months. 

Individual funds that were included in the formatio
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quite attractive. For example, out of sample portfolios formed on alpha still return 54 

basis points per month on average which is remarkab
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3. Performance persistence 

 We measure persistence in performance by comparing the out of sample 

performance of portfolios formed on the fifth and third quintile according to a given 

performance measure. We chose to compare the fifth and third quintile portfolios, 

rather than the fifth and first quintile like Boyson (2008), because it is clear that once 

formed, there is an attrition rate of hedge funds that is concentrated in the first 

quintile.5 To illustrate, we plot the performance of 120 monthly portfolios and average 

their out of sample performance according to the EMPPM by month after the 

formation date up to and including twenty-four mont
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Therefore, to examine out of sample persistence, we measure the performance 

of portfolios formed on our five measures of performance each month from January 

31, 2001 to December 31, 2010. For each month, two formation portfolios are formed 

for each hedge fund strategy, one each from the fifth and third quintile of overall 

performance according to the relevant performance measures from the month prior to 

the formation date. These portfolios and then held for twenty-four months. This 

means we have a time series of 120 portfolios, each of which is held for twenty-four 

months. The difference between the historic fifth and third quintile portfolio’s 

performance measure is then taken twenty-four months later to determine if the top 

quintile performance portfolio still delivers superior performance two years after the 

portfolio was formed. We conduct a one tailed bootstrap t-test to determine if the 

mean of the historic fifth quintile portfolio’s performance is statistically superior to 

the mediocre third quintile portfolio’s performance. 

Table 4 reports the results of this persistence test. The first panel reports the 

overall difference in the historic fifth and third 
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hedge portfolios while Boyson (2008) tests for and finds two year persistence for top 

quintile portfolios formed on Fung and Hsieh (2004) alphas. Also, Capocci, Corhay 

and Hübner (2010) test for and find alpha persistence for one year throughout their 

sample period that includes both bull and bear markets. Top funds formed on the 

alpha and the information ratio appears to report larger improvements in performance 

than top funds formed on the Sharpe ratio and the EMPPM. Looking at the individual 

strategies, the alpha and especially the information ratio provide consistent evidence 

of performance persistence. Meanwhile, the Sharpe ratio and especially the EMPPM 

provides a more critical assessment of performance persistence as several individual 

strategies do not have statistically significant persistence in performance according to 

these performance measures.  

The doubt ratio casts a shadow performance persistence. Top suspicious funds, 

which are funds formed on the fifth quintile of the doubt ratio, have significant excess 

doubt above similarly constructed mediocre third quintile suspicious funds two years 

later. The large difference in the doubt ratio between the fifth and third quintile funds 

suggests that top quintile doubtful funds are suspicious because the difference in the 

doubt ratio is greater than the 150 threshold suggested by Brown et al. (2010) for 

suspicious hedge fund returns. Looking at the individual strategies, we again see that 

several strategies have, to coin a phrase, persistent doubt, and similar to tables 2 and 

3, no strategy has more persistently suspicious returns than the Managed Futures 

strategy. 

Examining the sub-period results in the second and third panels, we see that 

almost all performance measures agree that top performing funds continue to 

outperform third quintile funds two years later in both the first and second half of the 

sample period. The exception is the EMPPM, which does not detect any statistically 







21 
 

of Table 6 reports the doubt ratios of the out of sample top quintile funds by strategy 

for the overall period and the second panel reports the differences in the doubt ratio 

during the two sub periods.  

<<Table 6 about here>> 

The first panel reports that portfolios formed by selecting the prior month’s 

top quintile Sharpe ratio, information ratio and EMPPM, have a doubt ratio that is 

larger than the 150 threshold for suspicious performance. Looking at the doubt ratio 

by strategy we find that about half of the portfolios formed on the Sharpe and 

Information ratios have a doubt ratio above 150, whereas only four and three 

portfolios have doubt ratios above 150 for portfolios formed on the alpha and 

EMPPM performance ratios respectively. Interestingly, there is a consensus that top 
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in the doubt ratio by comparing the out of sample doubt ratio of portfolios formed on 

the fifth and third quintile according to the Sharpe ratio, the alpha, the information 

ratio and the EMPPM. The first panel reports the overall difference in the doubt ratios 

between the fifth and third quintiles by performance measure and by hedge fund 

strategy for 120 portfolios formed and held for two years from January 31, 2001 until 

December 31, 2010. The second and third panel reports the same information for the 

first and second half of the sample, with December 31, 2005 as the pivot date. 

<<Table 7 about here>> 

Clearly, doubts persist two years later for top quintile funds formed on the 

Sharpe and the information ratios but not, at least overall, for portfolios formed on the 

alpha and the EMPPM. All but the Dedicated Short Bias and Global Marco hedge 

fund strategies have a doubt ratio that is greater for top quintile portfolios than for 

mediocre performing funds that are formed on the Sharpe and information ratios and 

these extra doubts persist two years after the portfolio has been formed. In contrast, 

individual top performing strategies formed on the alpha and the EMPPM show much 

less excess doubt (over the mediocre third quintile performing strategies) that more 

rarely persists. Comparing the alpha and the EMPPM formed strategies it is clear that 

excess doubt and persistence in excess doubt is lower for EMPPM formed portfolios. 

Looking at the second and third panels it is clear that the overall period results 

carry forward to the first and second half sub periods for top performing funds formed 

on the traditional performance measures. Specifically, top funds formed on the Sharpe 

and information ratios usually have an excess doubt ratio that persists two years after 

the portfolios have been formed while top performing funds formed on the alpha and 

especially the EMPPM have much less excess doubt and persistent doubt for both sub 

periods. Additionally, the EMPPM reveals an interesting exception. While overall and 
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in the first sub period there is no persistent doubt according to the EMPPM, there is a 

large and highly significant degree of persistent doubt for the Fixed Income Strategy 

during the more tumultuous second half of the sample period. Clearly, this suggests 

that hedge funds in this category adjusted their strategy in response to these 

challenging economic conditions. 

In summary, we find that there is evidence that top performing hedge fund 

portfolios tend to have high doubt ratios no matter what performance measure is used 

to form top quintile portfolios. It is clear that top portfolios have more doubt in the 

more robust economic conditions that prevailed in the first half of the sample period. 

H29558l03(o)-0.294974(w29558l03(e)3.74(v)-0.295585(.1761(h)-185( )-120.829558l03(e)585(t4H29558l03(o)-0.2v)-0.295585)-150.2v)-0.295586558.74(e)3.74( )-150.2vnssdeit
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performance. Conclusions vary depending on which performance measure is used to 

form the top quintile portfolios. For example, top quintile funds formed on the Sharpe 

ratio, alpha and information ratio perform better on average in the robust economic 

conditions that prevailed in the first half of the sample period while most top quintile 

portfolios formed on EMPPM performed better in the more exacting recessionary and 

slow growth conditions that prevailed in the second half 5(e)3.74( )]TJ
263.315 0 
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Table 1 

Summary of the Sample of Hedge Funds 

The table reports the basic sample statistics and the performance of hedge funds from January 31, 2001 until December 31, 2012. Statistics are 
compiled only from the date that they were listed in the TASS database. All returns are in percent. SR is the Sharpe ratio, Alpha is estimated 
from an eight factor version of the Fung and Hsieh (2004) model, IR is the information ratio, EMPPM is the excess manipulation proof 
performance measure of Goetzmann et al. (2007) and DR is the doubt ratio of Brown et al. (2010). EMPPM reveals the monthly excess risk 
adjusted return above the corresponding Russell 2000 return. 
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Table 2 

In Sample Performance  

Using perfect foresight, each portfolio is formed monthly from the top quintile funds 
according to the performance measure depicted in the heading of the column. Portfolios are 
held for one month from January 31, 2001 until December 31, 2012. Sharpe is the Sharpe 
ratio, ALPHA is the alpha from the Fung and Hsieh (2004) 8 factor model, IR is in 
information ratio, EMPPM is the excess (over the Russell 2000 index return) manipulation 
proof performance measure and DR is the doubt ratio. Alphas and EMPPM are in percent. 
The first half consists of portfolios formed from January 31, 2001 until December 31, 2006 
and the second half consists of portfolios formed from January 1, 2007 until December 31, 
2012. A two tailed T-test for differences in the means of first and second period performance 
measures are conducted via a bootstrap simulation. 

Strategy Sharpe ALPHA IR EMPPM DR 

January 31, 2001 to December 31, 2012 
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Table 3 

Out of Sample Performance  

Each equally weighted portfolio is formed from the previous month’s top quintile funds. 
These portfolios are formed monthly from January 31, 2001 until December 31, 2010 and is 
held for twenty-four months. The performance ratios are as defined in Table 2. The first half 
consists of portfolios formed from January 31, 2001 until December 31, 2005 and the second 
half consists of portfolios formed from January 1, 
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Table 5 

Performance Persistence of the EMPPM 

Each portfolio is formed monthly from January 31, 2001until December 31, 2010 and the in 
sample performance of these portfolios is sorted by quintile and strategy. The out of sample 
performance of the original first and third quintile portfolios by strategy is then measured 
three, six, twelve, eighteen and twenty-four months. Then the difference between the out of 
sample performance of the first and the third quint
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Table 6 

Doubtful Performance 

Each equally weighted portfolio is formed from the previous month’s top quintile funds. 
These portfolios are formed monthly according to the top quintile candidate measure of 
performance from January 31, 2001 until December 31, 2010 and is held for twenty-four 
months. The doubt ratios of these funds are then me
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Table 7 

Persistent Doubt 
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