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1. Introduction 

Hedge funds charge management and incentive [ee (typically 1-2% and 15-20% re pectively) ince 

theyare believed to generate abnoımal retums consistently. Hedge funds differ from traditional mutual 

fund main1y in three ways. First, hedge funds implement a dynamic trading strategy compared to the static, 

buy-and-hold strategy of mutual fund. econd, hedge fund u e leverage to ampLify return while mutual 

funds generally do not. Third, and perhaps most importantly, hedge fu nds do not deal with the public; they 

are private and opaqııe in e tment vehicles that are "exempt from the registration, di cIo ure requirement , 

and le erage restriction pertaining to other investment fırın ." (Fung and Hsieh, ] 999, p. 6) Due to the 

listed reasons, it is harder to evaluate the peıformance of hedge fund relative to other types of investment 

companıes ucb as traditi onal mutual fund , wbich in turn lead to carcity of literature on this partİcular 

topic. 

This pa per aims to earcb for risk exposures of bedge fund retum between Jaıı uary 2005 and April 

2009 by ıısing tlu'ee different model s investigate whether hedge funds can continuou Iy generate abnonnal 

returns throughout this period, and evaluate performances of hedge funds during the recent fın ancia l crisis 

by implementing a cros - ectional analy i ' . 

2. Literature Review 

Literature on hedge fund performance is mostly in pired by academic ' objective to explain ri sk 

exposures of hedge funds and to illu trate whether hedge fund generate abnonna l retums . Fung and Hsieh 

(1999) provide an extensive introduction to the hedge fund industry and analyse how hedge fund 

perfonnance is different fro m Lraditional mutual funds. There i not a ingle method to measure bedge fund 

perfonnances, and the peıformance evaIuatian technigue plays a vita l role in deternıining ri k exposure and 

the composition of hedge fund retum s. Bollen and Wbaley (2007) conclııde that a simple regres ion-based 

metbod i optimal to measure the tran formation in bedge fund ri k expo ure . They further demonstfate 

that 50% of bedge fund s expeıienced a statistically significant change in risk exposures between 1994 and 

2005. Eling and chuhmacher (2006) show that the choice of performance measure does not influence the 

evaluation of hedge fund , altbough the mo t widely used performal1Ce mea ~ure, harpe ratio, i ba ed on 

the assumption that retuın s follow a nonnal distribution and hedge fund retums are not nomıa l. Fung and 

Hsieb (2004) bui Id an APT-like model ofhedge fund retums with changing risk factor coefficients to exbibit 

how feature of factor loading on the ri k factor help inve tor under~ tand the change in hedge fund 

investment styles over ti me. Ibbotson et a ı' (20 ll) decompo e hedge fund retums into fees, be ta retum and 



idjo yncratic component and find lhe a erage annualiz d bedge fund r lurn of 11.13% i ompo ed of 

3.43% offees, 4.70% ofbeta return and 3.00% of alpha between 1995 and 2009. Bollen (201 i) argue that 

there have b n ub tantial change in tb po ure of hedge fund to differ nt ri k factor mainly due to 

thr fa tor during the financial eri i . Fir t, ome manager wilcbed from idio yncratic trading trategie 

to trade more liquid a set that are m re expo ed to traditional risk factor. econd, the correlation acro 

different market and indice increa e during time of tre s. Finally, inve tor witbdrawal during financial 

di tre lead to realizalion of lo e tbat rai e the correlation between reported return and return of the 

ri k factor . In tbe foııowing section ,we trive to anaiye hedge fund performance between January _005 

and April 2009 by taking the pa t literature on thi topic into account. 

3. Data and Methodolo 

For the following three ection of empirical ana\y i , we u e the enter for International ecuritie 

and Deri aıi e Market ( i DM) databa e via Wharlon Re earch Data ervice (WRD ). The ample 

period i from January 2005 to pril 2009 in order to demon trate the impact of the recent financia\ cri is on 

hedge fund return. i DM databa e includes bedge hll1d returns until May 2009; hence the foLlowing time 

period ha to be exclud d from our re earch. For each montb throughout the time frame. we initially 

c mpute the mean returns of all hedge funds exCıuding indices, fund -of-fund , Commodity Trading 

dvi or (T ) and oınrnodity Pool Operator ( PO) to focu the att ntion purely on hedge fund. To 

mınıımze inaccuracie in our analy i we al o di card hedg fund wilbout a pecified trading trategy 

during a given month and hedge fund with no or mi ing return data. fter caleulating the monthly mean 

retums of all hedge fund in a gi en month, we compute the average monthly retum of hedge fund with 

di fferent trading traıegie . In order to ob erve the effect of the lınancial cri i to a better extent and to keep 

the analysi more impli stic and focused, we choose 7 trategies among 22 different hedge fund trading 

trategie. trategie cho en are below: 

• onvertible Arbitrage 

• DistTessed ecuriti s 

• Emerging Market 

• Equity Long Only 

• Equity Long/ hort 

• Equity Market eutral 

• Global Macro 

ote that management and incentive fee are di carded throughout our analy i due to the negative 

retum of the fund in the econd half of the time frame we analye. The parıicular time frame we look at i 
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already an unu ual period for hedge fund returllS during whicb incenti e fee failed to materialize due to the 

considerable number ofnegative retums, thus we decide to remove fees from our analysis. 

4. Key Statistics 

This section aİms to shed Iight on the overall perfoıınances of all hedge funds and bedge funds according 

to their trading strategies in comparison with the S&P 500 between January 2005 and April 2009 . By also 

looking at the two sub-peıiods, namely 2005-07 and 2007-09, we attempt to illu trate how hedge fund 

performed on average dming a boom and a bust. 

We use S&P 500 monthly return a the monthly market return and 1 month T-Bill rate for the ri k-free 

rate. Data are co llected from Kenneth French's websi te .! Key rettırn tatisti cs for all hedge funds between 

January 2005 and April 2009 are presented below: 

Between January 2005 and Apıil 2009. the average monthly hedge fund return is 0.34% witb a 

monthly volatil ity of 2.5 %. it is barely higher than the monthly average risk-free rate due to the very large 

negative return dming the la t half of the 2005-09 period. Throughou t the same period S&P 500 return -

0.2 % on average per month with a volatili ty of 4.75%. Di h'ibution of both mean hedge fund return and 

excess hedge fund return are negatively skewed with skewness of -1.373 and -1. 321 respectively. egatively 

skewed distribution implie that mo t of the monthly return are concentrated on the right of the mean return 

whi le extreme monıhly return lie mo tly on the left of the mean return, a consequence of the large negati e 

monthly returns during the financial crisis . 

Between January 2005 and Apri l 2009, the average annualized hedge fund return is 4.10% compared 

to -3.40% annual ized relum of the &P 500 throughout the same period. Annualized volatility of hecl ge fund 

returns i 8.93% compared lO i 6 . ..J. 7% annualized volatility of the &P 500 return . Our ample clearly 

demonstrates that the average hedge fund return is signific antly higher than the S&P 500 return between 

2005 and 2009 wiıh a ub tantially lower vo latility. 

ı lı rtp :Ilm ba. tuck.dartmou tb .edu/pages/fa cu i tylken . frenelv data _ library .html 



Key retwıı tati ti [or all hedge nuıd for the January 2005-March 2007 ub-period are di played 

below: 

Between January 2005 and March 2007, the a erage montbly hedge fund return i L.08% w ith a 

monthly o!atility of ı .52%. During thi period, &P 500 return i O. 2% on a\"erage per month wilh a 

volatility of 2.13%. Di tribution of both mean hedge fund return and e cess hedge nınd return are 

negati ely kewed with kewness of -0.601 and -0.185 re pectively. 

Between January 2005 and March 2007, the average annualiz d hedge fund return i 12.9 % with an 

alUıuali zed tandard de iation of 5.27%. Throughout the ame period , the a erage annualized &P 500 

retwı1 is 9.90% with an annuali zed volati!ity of 7.3 %. Bence, between January 2005 and March 2007, the 

a erage hedge fund beat tbe market from a mean- arian e tandpoint with a higher retum and lower 

olatili ty. 

Key retum tatis tic for all hedge fund for the Apri] 2007- pri] 2009 ub-period are pre ented 

below: 

The recent fın ancia] eri i hit the tock mark t a w ii a the a erage hedge [und hard a hown by 

the mean return between Apri] 2007 and pril 2009. verage monthly hedge fund return is -0.46% 

compared to the average monthly market return of -1.48%. 80tb hedge fund return and the market return 

are hi ghly olatile during tlıi period, wİth monthl tandard d ia ti on of 3.22% and 6.34% re pective!y. 

Iili , e en during the fmancial crisi , the a erage hedge fund ' u ceeded to b at the market by a 

ignificant margin from a mean-variance tandp int. Between Apıil 2007 and April 2009, the average 
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annua1ized hedge fund return i -5.48% with an annualized volatility of 11.14%, while the average 

annualized market return is -17.76% wi tb an annualized standard deviation of21.97%. 

Having looked at the key statistics on aıı hedge funds between January 2005 and April 2009 briefly, 

now we tum our attention to look at hedge funds wi th different trading trategies throughout the ame 

period. Key return tati tic for hedge fund with 7 different trading trategie between January 2005 and 

April 2009 are iııustrated below: 

In this part of the analysts, we focus only on the annualized values. Global macro and emerging 

markets funds have the highest average return among the seven trading strategie we observe, witb average 

retums of 9.03% and 6.84% re pectively. Convertib le arbitrage is the only trading trategy that generated a 

negative average annualized return throughout this period. First, we should note that the [ınancial crisis had 

a very large negatiye impact on the retums of all trading strategies betvVeen 2005 and 2009. Second, we 

ob erve large negative return for the convertible arbitrage funds in the fırst half of 2005, when hedge fund 

with other trading sh·ategies retumed relatively higher returns for their investors, due to the downgrade of 

General Motors' debt as well as Kirk Kerkorian ' s bid on the GM stock. Between January 2005 and April 

2009, we also observe that hedging strategies uch a equity long- bort and equity market neutral bas 

relatively high average retW"DS pıimaıily due to their protection against the impact of the subprime mOltgage 

crisis on the S stock market. Finally, trading strategies with the lowest volati lity are equity market neutral 

and global macro between 2005 and 2009. A a con equence, global macro comes acros a the most 

profıtable h-ading sh-ategy from a mean-variance point ofview throughout the period we analyse. 

Key return statistics for hedge fund s according to their h-ading strategies between January 2005 and 

March 2007 are presented below: 
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Table 5 illu trat s that all trading trategie return po itive annualized averag r turn between 

Janua:ry 2005 and March 2007. Tbroughout thi period, hedge funds with trading strategies that are most 

e po ed to y temali ri k uch a emerging market and equity long-only fund po ted the highe tretum , 

with av rage yearly r tum of 22.50% and 16.72% re p ctively. How v r ju t by looking at tb retum­

volati li ty trade- ff of bedge fund it i obviou that high average return po ted by tbe emerging market 

and equity long-only fund are mo tly a a re ult of higher ri k, a hown by their annualized volatilitie of 

9.77% and 9.07% respe ti ely. in the case of the entire peı;od we analyse, di tre ed ecuritie, equity 

market neutral and global macro fund achie ed returns with the lowest volati li ty in the 2005-07 ub-period 

a welL. La tly global macro trategy is the only trategy with a po itive kewne alue between January 

2005 and March 2007, uggesting that global macro funds had extreme po itive return during tbi sub­

period. 

Key return tati tics on hedge ftll1d with different trading trategie between April 2007 and April 

2009 are di played below: 

With a plwnmeting stock market throughout thi sub-period, emerging market and equity long-only 

fund po ted large negati e a erage r tum, with ery higb olatility. ompared to tbe 2005-07 ub-period , 

return di tribution of h dge funds wi th all trading h'ategi s how ub tantial1y higher vo latility between 

pril 2007 and Apri l 2009. Global macro trategy i the only trategy that e ceeded it average yearly return 

in tbe pr iou period, witb an annualized mean return of 9.06% . Global macro [und' low olatility in 

combination with high average return ugge t large po itive alpha, and we will tOLleh upon thi partieular 

pbenomenon in tbe following ection . 

5. One-Factor Model ( APM) 

In rder to investigate the ouree of exee retums hedge fund po ted between January 2005 and 

Apri l 2009 we fır t II e a one-factor model , nam ly tb apital A et Pricing Model APM). For the 



period between January 2005 and April 2009 and the two ub-period of January 2005-March 2007 and 

April 2007-April 2009, we regress excess retums of hedge funds on the market risk premium denoted by 

the differenee betweeo the monthly &P 500 retuın and the 1 month T-Bill rate. umrnary tati sti cs for the 

entire amp le period for hedge fund perfonnanee under the one-factor model idernon trated below: 

The adju ted R quare of all hedge fund according to the one-factor model is 0.648 between 

January 2005 and April 2009. This implies that movements in the benchmark index expla in 64.8% of the 

movements of all hedge fund retuın . It i a significant value; howeyer, we expect to inerea e the adjusted R 

qua re by adding more explanatory variables to the model in the following ection of our researeh. 

Throughout the entire sample period, all hedge fund have a substantia l positive alpha of3.7 % according to 

the one-factor modeL. Wbile the average exe es s market retuın (market risk premium) is negative, the hedge 

fund posted a positive excess return on average as a result of the positive alpha in thi modeL. Factor 

loading on the systematie risk factor, namely market beta, is 0.437 for all hedge funds, suggesting that a 1 % 

inerea e in the market return led to a 0.437% increa e in the average hedge fund return , and viee ver a. The 

systematie beta return, beta multiplied by the average annualized market ri k premium i -2. 9% throughout 

this period. Since the a erage aıınualized market risk premiwn between January 2005 and April 2009 i -

6.62%, it is c1ear to see why ystematie beta return i negati e for all trading trategies. It hould be noted 

that the negative systematie beta return due to the impact of the finaneia l eri is distort our analysis for the 

entire sample period, by leading to a ignifieant increase in alpha a a eompensation. Indeed, Figure i shows 

that 5 trading trategie among 7 po ted po itive alpha between January 2005 and April 2009. It al o 

indicates that alpha has a more significant effeet on the exeess return of the hedge funds in general compared 

to compensation for systematic market risk. 

Between January 2005 and April 2009, the adjus ted R quare is the largest for the emerging markets 

and equity Jong only trading trategie. This is not particularly surpri ing, sinee these two strategies are the 

mo t sensitive one s to market fluctuations . Emerging markets strategy till managed to post positive excess 

retums during the entire sample period thanks to an alpha of 8.86%. The adjusted R quare i lowest at 

0.096 for Global Macro fund , hedding light on the ucce sful perfoıınanee of thi trategy during thi 

period. Parallel to this , global macro funds ha a market beta of 0.083 (again , the lowest among all 

strategies), and an alpha of 6.37%. We also observe that equity market neutral funds , another suece sfu l 
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trategy throughout the period we ana lye, have a ery Law market beta of 0.096 that protected it elf from 

the effect of the financial crisis to a great extent. Two strategies with the highest harpe ratios a measure 

that show tbe e ce retum per unit of ri k, are Global Macro and Equity Market eutral, with harpe 

ratio of 1.440 and 0.627 re pecti ely. 

1000% 
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• M arke t Bet a 

800% 
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Figure 1: ource of Hedge Fund M an Return between January 2005 and pril 2009 under One-Factor 

Model 

ummary tati tic for the January 2005-March 2007 for hedge [und perfoıınance tınder the one­

factar model is bown below: 

Between January 2005 and March 2007, tbe adju ted R quare for all hedge fund under the one­

[actor model i 0.5 ı 5, implying thal mo ement in the benchmark index explain 51 .5% of Ibe mo em nı in 

hedge fund retum . Throughout thi period, lıedge fund achieved an alpha of 5.90% ver u a y tmatic 

beta retum of3.12%, generating an e cess return of9.02% on average. Parallel to the ignificantly po itive 

market ri k premium and po itiye alpha achie ed by hedge fund the harpe ratio i very higlı at 1.710 

dUling this sub-peıiod . 34.64%% of the exces return of all hedge funds between January 2005 and March 

2007 i due to ystematic market risk while 65 .36% i due to alpha. 

When we lıift OUT atten tion to the perfonnances of hedge fund according to trading trategie , it is 

ea y ıo pal that emerging market and equity long-only fund fund with trategie that are mo t en itive 

to market return, posted the highe t average annualized return . Their market betas are O. 25 and 1.00 i 
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re pectively, uggesting a bigh correlation betvveen tbeir exces retums and the market ri k premium. On top 

of tbe bigh systematic beta return, emerging markets and equity long-only strategies also generated 

ignifı cantly high alpha , i 3.65% and 6.82%, that highly contributed to their average exce s retunı of 

i 8.55% and 12.77% respecti vely. However, from a mean-variance tandpoint, dj h'essed ecuritie and 

equity market neutral funds are the most profıtable strategies during thi sub-period. Distressed securities 

achieved a harpe ratio of 2.936 compared to a harpe ratio of 2.83 i of equity market neutral trategy. 

Overall, for this su b-period, hedge fund po ted ignificantly higher average returns than the market with 

substantially lower volatility; however, a greater portion of the excess returns caımot be explained by the 

market return under the one-factor model, leading to high po iti ve alpha, illu trated by Figure 2. 
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Figure 2: Sources of Hedge Fund Mean Returns between January 2005 and March 2007 under One-Factor 

Model 

ummary statistic for the April 2007-April 2009 for hedge fund perfoımance wıder the one-factor 

model i presented below: 

For this period, we fmd that the market beta i 0.41 2, 10wer than that of the 2005-07 ub-period, 

implying that a lper cent increase in the market ıi sk premium led to a 0.412% increase in the average 

excess return of tbe hedge fund. However, the adjusted R quare goe up to 0.651 benl,leen April 2007 and 

Apıil 2009, a signifıcant increase compared lo the previou ub-period, ugge ting that the movement in the 

bencımıark (S&P 500) predi ct hedge fund returns better during the fınancial crisis under the one-factor 
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modeL. Hence, our maJk t bela throughout thi period i a more u e fu] figure, due to bigher adju ted R 

quare, compared to the pre iou period. II hedge funds managed to achieve a pos itive alpha of 0.41%, 

which failed to counteract the impact of the large negative y tematic beta return of - .32% on th e a erage 

hedge fund e ce return . harpe ra tio i -0.715 between Apri] 2007 and pril 2009 for all hedge fu nd , a 

negative fi gure due to negative exce return . 

For a ll trading trategie except Global Macro, the al pha is substantially lower throughout thi ub­

p riod. ıı trading trategie e cept Global Macro po ted negative e ce return between April 2007 and 

pril 2009 and in mo t ca e , the magnitude of the e nega tiye ex e return i due to market beta rather 

than a lpha. Figure 3 illustrate thi s pbenomenon. Among all trading trategies, global macro strategy i the 

only trategy 'tbat actually performed better during thi period compared to the previou period , with higher 

e c return and a higher harpe ratio . Global ma ro trategy al o ha the lowe t market beta and lowe t 

adju ted R quare, which imply made it larg ly in ensitive to the plummeting tock market between April 

2007 and prİI 2009 . Emerging market and equity long-only trateg ie , strategie that are highl y en itive 

to the Du tuation in the ben hmark inde with the highe t adj u ted R quare fıgme , perfom1 d poorly, 

with exces r turns of -12.49% and -17 .96%, re pectively. 
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Figure 

Model 

ource of H dge Fund Mean Return betwe n pri l 2007 and pril 2009 Lınder One-factor 

Overa ll, the one-factor model fails to explai n the h dge fund return fully during the ample period 

we analy e, and the hi gh alpha and relative ly low adju ted R quare fi gure upport thi argument. 

Moreo er we ob eı e a i gn i fı ca nt ri e in th adju ted R quare va lu during the fı n anc i a l eri i , implying 

that the one-fact r model actually work better dming this ub-period. 

6. Three-Factor Model Fama-French 
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By adding more factor to our model, we expect the model to explain a greater proportion of the 

variation in hedge fund retums. As an indication for this, we expect adjusted R Square to be higher than that 

under the one-factor modeL. For the period between January 2005 and pri l 2009 and the two sub-periods of 

January 200S-March 2007 and April 2007- pril 2009, we regre s exce return of all hedge fund and 

hedge funds according to their trading strategies on the market risk premium, 5MB (small-minus-big) and 

HML (high-minu -Iow) factorso 

Key return stati tics fo r tbe three factor between January 2005 and Apri l 2009 are illu trated below: 

Summary tati tic for tbe entİre ample period for hedge fund performances w1der the tlu'ee-factor 

model is presented below: 

Between January 2005 and April 2009, market beta for all hedge funds is 0.483, which is higher than 

that Lınder the one-factor modeL. Since the average annualized market ri k premium i negatiye during the 

entire ample period, the model asserts that tbe positive factor loading on the market drags do\Vn the excess 

return of hedge fund . A a re ult of the newly added factor , adju ted R quare for all hedge fund during 

the entire ample period goe up from 0.64 in the one-factor model to 0.68 ı in the three-factor modeL. Thi 

result suggests that the MB and HML factors contribute to tbe explanation of the variation of hedge funds 

retums by 3.3%. The factor loading on tbe MB factor i not ignificant for all bedge fund with a value of 

0.003 . Bela on the HML factor i ignjfıcan t and negative, implying that it pu he down hedge fund return , 

as the average aımualized return of the HML factor between January 2005 and April 2009 is 0.42%. Due to 

the higher market beta and the negative beta on HML, we ob erve that alpha i higher under the three-factor 
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modeL. The increa e in alpha do no t undennine the explanatory power of the thr e-fa to r model ; it i a 

natura l re ult of tb factor loading on the different risk factors o 

Regression on hedge funds wi th different trading strategie generates similar result . Adjıı ted R 

quare go es up for all trading trategies e cept Di tres ed ecurities and Equity Market eutral under the 

three-[actor model compared to the one-factor modeL. Market beta increa e for a ıı tnding trategie, 

ugge ting that excess re turn S of a ll trading trategies become more en itive to movements İn the 

benchrnark index under the three-factor mode L. Factor loading on the MB factor i po iti e for on ertible 

Arbitrag , Equi ty Long Onlyand qııity Long- hort and negati e for the other trategi . On the ontrary, 

beta on HML is persistently negati v for a ll trading strategie , dragging do\Vn the exce s return a a 

con equence. Due to the higher market beta and negative beta on the HM L factor, a lpha i higher for aıı 

trategie between Janu ary 2005 and pril 2009. F igure 4 demon lrate that the newly added factor [ail to 

explain a ignificant portion of the exce return generated by the hedge fund \ ith variolis trading 

trategie throughout the entire ample period we analyse. 
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Figure 4 : ource f Hedge Fund M ean Retlım between lanuary 2005 and April 2009 under Three-Factor 

Model 

Key return tati ti c for the three fac tor between lanuary 2005 and arch 2007 are illu trated 

below: 
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Summary stati tic for tbe January 2005-March 2007 for hedge nınd performances under tbe three­

factor model is presented below: 

As \Ve mentioned before, the sub-period between January 2005 and March 2007 is a "cleaner" time 

period to analyse perfonnances of hedge fund thank lo the lack of magniıude of large negative hocks (as 

in the case of the entire sample period due to the impact of the data during the econd ub-period). Hence, it 

is easier to observe the effect of the inclusion of the newly added factors on the explanation of hedge fund 

retums during thi period. A expected, we observe a sub tantial increase in the adjusted R quare under the 

three-factor model compaı'ed to the one-factor modeL. Between January 2005 and March 2007, the adjusted 

R quare, the figure which measures the usefulness of the explanatory factors in the regression analysis, is 

0.637 for all hedge funds , a 12.2% iJıcrease compaı'ed lo the analysis under the CAPM. The beta on the 

market decreases to 0.437, implying tbat hedge fund retums become less en itive to movements in the 

benchmark, since tbe newly added factors, namely MB and HML both have positive and significant factor 

loading . As a re ult of the explanatory power of the new factor , the alpha for all hedge funds goe dOW11 

dUling this sub-peıiod, from 5.90% under the one-factor model to 3.2 % under the three-factor modeL. 

Between January 2005 and March 2007, ri k. factors explain 63,64% of the hedge fund excess re turn s while 

lhe alpha, the idiosyncratic component, explains 36.36%. 

The most important fınding in this sub- ectiOtı is the magnitude of the proportion of hedge fund 

retums explained by the HJv1L factor. Although the factor loadings on the MB factor are also positive and 

significant for all trading strategies, the mean annualized rettım of the factor itself is not very substantial 

during this period, only 0.23% on average per annum. On the contrary, the HML factor retumed an average 

annualized return of 9.31 % between lanuary 2005 and March 2007, thus the positive factor loadings on the 

HML factor have great explanatory power. Figure 5 illustrates this phenomenon more vividly. Except 

Emerging Markets and Equity Long Only strategie . which are highly en itive to the market, exce rettım 

due to HML is greater than that due to the market. In Conveıiible Arbitrage strategy, the alpha almost 

disappear as can be een from Figure 5, and the alpha generated by the Global Macro strategy is only 

0.50% in annualized tenns, which further demonstı'ate the improvement from the one-factor model to the 

three-factor model in explaining the variarion in retums of lı dge funds. Global Macro s tı'ategy , the most 
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u ce ful trategy o erall in all ub-period. tum out to ba e ery low alpha İn the "cleaner" time period, 

with 90.12% of tbe exce s return explained by the risk factor of the Fama-French modeL. 
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Figur 5: ourc of Hedge Fund Mean Return between January 2005 and March 2007 under Three-Factor 

Model 

Key return tati tic for Ibe three fa tor betw en April 2007 and April 2009 are iUu trated below: 

ummary taıi tic for Ihe April 2007- pril 2009 [or hedge fund perfonnance under Ibe Ihree-factor 

mod i i presented below: 

As e pected, the adju ted R quare ıs ignifıcantly higher dming the fınancial crisis, İncrea ing fr m 

0.637 in the pre iou ub-period to 0.773 ugge ting that the ri k factor e plain 77 .3% of the ariation in 

the return of the hedg fWıd during Ibi period. Alpba become n gati under the tJıree-factor model 

1,1 



during the financia! eri i , mainly due to the impact of the HML factor. The factor loading on the HML 

factor is negative and signifıcant at -0.402 for all hedge funds , generating to a substantial positive impact on 

the hedge fund retunıs , a the average annua!ized HML factor return throughout this period i -9.19% a 

hown above. Risk factors exp!ain 81.44% of tbe variation in bedge fund return during the fınancial cıi i , 

while the idiosyncratic component exp!ains only 18.56%, sugge ring a significant rise in the explanatory 

power of the risk factors compared to the previou period. 

Our analysi how that the adju ted R quare i greater than that throughout the previou period for 

all tradil1g tı-ategies except the Global Macro strategy. Global Macro f1.ınds po ted an alpha of8.30% during 

the financial crisis under the three-factor model , an increase compared to that lIl1der the one-factor mode l 

specifically due to the rise in the market beta. We ob erve that the alphas are mostly in the negative region 

between April 2007 and April 2009 under the three-factor model ptimarily due to the inclu ion of the HML 

factor. As the HML factor has negative factor loadings in all trading strategies and therefore creates a 

po itive effect on the returns, the alpha are dragged down. Factor loading on the 5MB factor are not a 

significant, and the MB factor fails to explain Ihe difference in Ihe hedge fund retums a demonstrated in 

figure 6. 
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figure 6: ources of Hedge Fund Mean Retums between April 2007 and April 2009 under Three-factor 

Model 

In hOti, the three-factor model explains the variations in the hedge fund return b tter than the one­

factor model , a valİdated by the increa e in adju ted R quare and decrease İn alpha. We believe that the 

inclusion of the HMB factor is the key driver of this. As for the cross-sectional analysis, again Lınder the 

lhree-factor model , risk factor rai e their explanatory power during the fınancia ! eri i, ugge ting that the 

model work better during the latter ub-period we analye. 
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7. Fi e-Factor Model 

By introducing 3 new factor to om model , we aim to in rea e tb adju ted R quare ub ta nti a ııy 

and decrea e the alpha in proportion to exce return in all periods. ince the MB factor did not have much 

e planatory power in the pre iou ection, we imply eliminate it from our analy i for this secti on. We 

keep the market ri k premium and HML factor a they were in trumental in explaining the varia tion in 

hedge fund retwı1S. In order to maximİze the adju ted R quare, we add three new factors to om model: 

Barclay onvertible Arbitrage Index:! monthly return , BofA Merriii Lynch U High Yie ld B Total Retu rn 

Inde 3 montbly return , M i Emerging Market (EM) Index4 monthly r turn and Barc1ay Global Macro 

Inde 5 monthly return . We cbose the e particular risk factor not on ly becau e hedge fund inve t in various 

a et cıa e but al o becau e w expect that the performance of the trading trategie we cbo e are likely to 

depend on the movement on the e indi e . 

Key return tati tic [or tbe fıve factor betwe n January 2005 and April 2009 are di played below: 

urnmary tati tic [or tbe entire ample period for hedge fund per[onnance under the fı e-factor 

model i presented below: 

s our regre ion result demonstrate, the beta on the market of a ıı hedge fund i only 0. 107 for the 

entire ample peri d, implying that the inclu ion of factor wi th e planatory power dimini be the 

2 http :flwww.barclayhedge .comjresea rchjindicesjghsjCo nve rt ible_Arbitra!ie_lndex.ht m i 
3 http:LJresea rc h.st louisfed.o rgjfred2jse riesj BAM LHYHOA2 BTRI \ljdownloadd ata ?rid=209 
4 http :LJwww .m sc i . c omjp rodu c tşji ndicesjcountrLand_reg io naljemjpe rforma n ce . htm l 
5 httpjjwww.barclayhedge .comjresearchjindicesjghsjGlo ba l_Macro_lndex .html 



effectivenes of the market risk premium in explaining the hedge fund return. Convertible Arbih·age, MSCI 

EM and Global Macro indices all prove to have significant explanatory power under the five-factor model 

with higher factor loading than the market risk premium for all hedge fund . High Yield Index has the 

lowest explanatory power according to our re gres ion re ult , with a beta of -0.044 on exces retums of all 

hedge fund . As a result of the significance of the new factors , the adj usted R Square is 0.946, very close to 

ı , uggesting that the risk factor we use explain 94.6% of the vanation in hedge fund return between 

January 2005 and Apn l 2009, a 26.5% improvement compared to the three-factor modeL. Alpha is ı .26% in 

annuali zed tenns for aıı hedge funds , a significant drop compared to the alphas under the CAPM and the 

Fama-French models. 

Although the risk factor have sta tistically ignificant factor loadings in most trading strategie , the 

alphas are still persi tent a illustrated by Figure 7. Global Macro and Emerging Markets strategies have the 

largest positive alphas of 3.7 % and 3.75% respectively. This is an unexpected result due to the addition of 

the pecifically chosen risk factor such a the Global Macro lndex and M CI EM Index monthly exce 

retums . De pite the per i tence of the alpha , adju ted R Square is very high in all trading trategie with the 

exception of Distressed Securities and Equity Market eutral. 

By looking at the factor loadings of each risk factor for every trading strategy, it is also possible to 

reach an idea of the types of a et classes hedge fund with different trading trategie inve t. For in tance, 

Convertible Arbitrage fund mostly inve t in converti ble ecuritie ince it factor loading on the 

Convertible Arbitrage Index excess return is 0.929. On the opposi te end of the spectrum, Equity Market 

eutral funds do not have large factor loading on the ri k factor but genera ted ignificant alpha relative to 

the magnitude of their average exce returns over Ihe period, wi th 72.97% of the returns are due to the 

alpha. Global Macro Index exce s return is the only ri sk factor that ha a significant positive be ta in every 

trading trategy, demonstrating that hedge funds with all trading strategie placed bet on the overall market 

direction induced by major economic trends during the time period we ana lye. 
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Figure 7: ource of Hedge Fund Mean Return between January 2005 and April 2009 under Fi e-Factor 

Model 

Key return tatistics for the thre factor between January 200 and March 2007 are illustrated 

below: 

All ri k factors generated po itive e cess renım between January 2005 and March 2007 . Hence, 

p itive fa tor loading on the ri k factor ha po iti e em ct on the hedge fund xce return throughout 

this period. 

ununary tati tic for the January 200S-March 2007 for hedge fund perfonnance under the five­

fact r model i illu trated bel w: 

ii fi e ri k factor ha e ignificant po iti e factor loadings, demon trating the ariety of different 

a t cla e hedge fund in e t. Itbough the alpha [or all hedge fwıd i till ub tantial at 4.1 ı % in 

annualized tenn , a greater proportion of hedge fund excess renıms i e plained by the ri sk factors during 

the period between Januaıy 2005 and March 2007 according to the fi e-factor modeL. lpha generated by all 

hedge fund Lmd r the fiv -[actor model actLlally tum out to be greater than that und r tbe three-factor 

m del for the same time period; howe er the ri k factor we u e in the five-factor model are more accUfate 

• than tbo e we u ed in the three-factor model , demonstrated by the adju ted R quare of 0.9 J 4. 

When we look clo ely at tb performance of hedge fund with different trading trategie, we 

ob er e that po iti exce return are largely illi en by the alpha, M i ~ M lndex and Global Macro 
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Index montbly return . Thi i mainly due to large po iti e [actor loading of Global 

return and very high average annualized return of the M i Emerging Market Index throughout this ub­

period. Ipha are large and po itive for all trading trategie, ugge ting that hedge fund o er performed 

what would be predicıed by tbe ri k factor of the rı e-facıor model during a period when all ri k fa tor 

po ted po itive exces returns. 

Figure 

Model 

below: 
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ource of Hedge Fund ean Return belween January 2005 and March 2007 under Five-Factor 

Key return tati tic for the three factor between January 2005 and March 2007 are di played 

the table above illu trate , all ri k fac tor we u e in our fi e-factor model except the lobal 

Macro Index po ted negati\'e a erage annualiz d exce return duting th financial cri i . Global Macro 

Inde exce return ha tbe large ta erage return and lowest vo latility dUting tbe given period. 

ummary tati tic for the Aptil 2007- pril 2009 for hedge fund perfotmance under the fıve-factor 

model i presented bel w: 
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The adju ted R quare ın reases [rom 0.914 in the pre iou period to 0.959 during the fınancial 

cn ı , implying a 4.5% enhancement in the xplanatory power of the ıi k factor throughout th financial 

crisis. Factor loading on the ri sk factors are al o ignificantly higher compared to tho e throughout the 

pre iou period , ugge ting that hedge fund return are more en i ıi e to mo ement in Ihe ri k factor 

dUling th financial cıi i a resu lt that w exp cted. Alpha -2 .27%) i n gativ and larger in absolute alu 

compared to that under the three-factor model during the ame period, which how that bedge fund 

underperfol11ıed what would be predicted by Ihe fı ve-[actor mod i during tbe financial cri i on tbe contraıy 

to their o er perfonnance througbout tbe previou ub-period . Finally, 71.30% of the average annualized 

e ce s return of al l hedge fund is generated by the movement in the ri k factor while only 28.70% i due 

to alpba . 

All lrading strategie exc pt Ibe Global Macro lrategy generated negative alpha between April 

2007 and April 2009. Howev r, alpha ar mall relativ to the tota l impact of the risk factor . Global Macro 

trategy doe not only has po itive a lpha but alsa ha negati e fac tor loading on three risk factor with 

nega tive a erage retums throughout thi period, which in rea ed it return during the fınancial cri i . 

onv rtible Arbitrage trategy ha a ub tanti ally lower alpha during the financial crİs i s under th five­

fac tor model compared to that Ulıder the three-factor model ince it beta on the oDvertible Arbitrage 

Index exce retUlıı i 0.939. Hence witlı tıu ri k factor , iı i po ible to eliminaıe hedge fund alpha to a 

large degree. La tly, ıi k [actors raise their expl anatoıy power throughout the 2007-09 ub-period, as excess 

return of a ll tradil1g trateg ie exc pt the Global Macro trategy are mo tlye plained by the fıve fac tor 

rather tlıan alpha . 



10.00% 

5 .00% 

-20.00% 

-25.00% 

----ı 

• Global M acro Index Beta i 
• M 5CI EM Index Bel a 

• High Yield Index Bel a 

• Convertible Arbitrage 
Inde x Beta 

• Alpha 

• M arket Bela 

Figure 9: Source of Hedge Fund Mean Return between April 2007 and ApTil 2009 under Five-Factor 

Model 

8. Conclusion and EvaIuation 

Om analysis clearly demonstrates that the five-factor model best captures ıisk exposures of bedge 

fund returns between January 2005 and April 2009. either one-factor model nor three-factor model fail s 

completely in explaining hedge fund return throughout the given period; however the ub tantial increase in 

the adjusted R Square under the five-factor model is evidence of the success of the latter one. Our findings 

iJlu trate that alpha i persi te nt under all model s and during all ub-periods mo t likely due to hedge funds' 

idiosyncratic trategie that cannot be explained by the ri k factor fully; however dming the recent fınancial 

cıisis, hedge funds failed to generate positive alpha on average. Om work also shows that risk exposures of 

hedge fund return shifted dramatically during the recent financial crisi , demon trated by the sharp ri e in 

the adjusted R Square and changing [actor loading of the ri k factor under all tlu'ee models. Finally, om 

analysis on hedge funds according to theİr trading strategies indicates that Global Macro has been the most 

succes ful trategy between January 2005 and April 2009 from a mean-variance point ofview. 

De pite a number of conclusion we drew on the performance of hedge fund throughout tlıe given 

time frame that are in line witlı our initial expectation , there are a few limitation of our re earch that might 

provide implications on fuıiher research . First, our ample time period, which con ists of only 52 data 

points, is relatively hort, and this might have re ulted in ome d istoıtion regarding our regre SlO11 . 

Second, our analysi ı a impli tic one; for in tance, including hedge fund fee tTLıcture could lead to 

slightly different conclusions. We acknowledge the fact that the inclu ion of hedge fund fee structure cou ld 

have yielded better result ; however we did not take it into account not to di tort our analy i due to large 

negati e returns of hedge fund during the financia l eri i . Finally, our model could include/substitute 

different risk factors that cou ld possibly capture a greater proportion of the variation in hedge fund retums. 
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