decision making in response to relative performance, absolute performance and other fac-
tors.

The findings in these analyses shed light on understanding the relation between man-
agerial compensation, incentives and risk taking among the hedge fund industry along the
following aspects.

(1) Hedge funds do not exhibit strong collective risk tournament behaviors driven by
relative performance ranking because unlike mutual fund managers, hedge fund managers’
compensation incentives do not solely come from attracting outside capital and charging
flat fees on an increasing basis. In addition, hedge fund managers have strong incentives
to enter the profit-sharing zone because of the lucrative 2-20 fee structure. Therefore, the
combined incentives to beat peers and to outperform the past affect hedge fund managers’
risk-changing decisions in a more profound way.

(2) On aggregate, hedge fund managers seem to respond to absolute underperformance
more actively than to relative underperformance when making risk-taking decisions.

(3) Downside performance provides much greater incentives for hedge fund managers
to increase risk than upside performance does mainly due to the different slopes of the
pay-performance curve on the downside and upside. An economic implication is that if the
upside reward is restricted and the downside performance results in punishment, then the
excess risk-taking can be hopefully reduced.

(4) The HWM functions well in reining in excess risk-taking. One explanation is that
HWM extends a manager’s investment horizon and by Panageas and Westerfield (2009), a
prolonged horizon can effectively lessen the manager’s risk appetite.

(5) Risk shifting does not bring either performance or cash inflows. Reducing the sen-
sitivity of hedge fund managers’ pay to their absolute performance could be one remedy

for such value-deteriorating behavior.

65



sejipuIng Bupjuey esusuuoned sejipuIng Bupjuey esusuuoned
g ¥ £ Z I g ¥ £ Z I

a-

s B
3 AT 00 P 0 W = BT 0 e T

00 e Al W e

R e e o e e e e EE e e
w
i
o

o
ITRTRTRTRTTNT]

L3 ] .m_. ©
s ®o 5l o)
Buiius s eBeisny 1% ull suinyey eBeisny Buiius s eBeisny 1% ull suinyey eBeisny
FEE POUS pejEsnen=siis ebziyary aqpeauco=ais
selg Hoys psredipaQ abenIgiy a|q1IsAu0D

‘0%t SI 81ed 31pany 8y} Bulwnsse
Aq parewnss si orjojiod yoea Jo ssaukauow ayl ‘ABsrens 3su yoes J0j siewlopiad doy Suleluod G 01j0J10d pue Siswiopad wonog suleluod
T oljojlod 'si9ad ABayens ylm Jeak Jepusjed e ulynm aosuewlopad s, puny abpay [enpiAipul yoes Bupjuel Aq pawlio) ate soljojluod “Abajells
SII yoes ul soijojuiod puny abpay 1ybiam-Ajjenba g aoy (saul ayy) ‘oy ‘Bunyiys s abesane pue (sieq ayl) suiniai abesane ayr s1o1dap 1 ainbi4

Bujuey soduewoytad Aq soljojraod palios 1° aanbi4



sejpuing Bupguey soumuioned sejpuing Bupguey soumuioned

g ¥ £ F I g ¥ £ F I
. C T T
3 o [
E E L E =
- | : L] | ,+..
E E E
E - E 3
3 Er Ko i
m ml - o E al
E E E -
E 2 ) 3 Tl
3 F e E Tl
3 3 ) E 5y
E eIl e E 1
gn 3 E fl g0 F oz
Buipus s eBeieny {3 uil suinyey eBeisay Buipus s eBeieny {3 uil suinyey eBeisay
ebB=iyqry swosuy pegd=silys usAlg JusaI==ifls
mmm;:n%ﬂ 9Wodu| paxi4 UsaALIQ 1UaAg
seqpunz Bupjuey ssusuoed seqpunz Bupjuey ssusuoed
g ¥ = Z I g ¥ = Z I
- Fi- g -
E £ 3
a T E
ml 1] L =
FE oa
E ol
Er L
E Za
e ] =
a0 = o
E o S a
0z 0 E 0 3 -
L= E ro 3
E = 3
L] F 1 ga 4 o
Buiius s eBeisay 13 ull suiniey eBeisay Buiius s eBeisay 13 ull suiniey eBeisay
IEInEn JenrE inba=sis sy Bulbiswz==iis

[eJinaN 1948 N AInb3 s19x4eN Bulbiaw3

67



o
0
50

L]

o
]
]
Tl
Buius 9y eBzisay

¥
Bunpius wsmy eBzieay

sipuIng Bupjuey ssusunaped
g ¥ [+ T 1

seinind peleusp=afis

sainin4 pafeuei

seipuIng Bupjuey sourunaped
g ¥ [ z 1

slipey iynk3 poysBuoi=a1s

abpaH Aunb3 1oys/Buo

e
T

{3 uil suinyey eBeisay

3=
{34 ull suinysy sBziear

g
o
s
5
¥
£
Te

(4

]
ze
(=]
¥
1]
Buius 9y eBzisay

Bunpius wsmy eBzieay

sipuIng Bupjuey ssusunaped

¥ < I

al-

oz

ousEN R00a=cils

098I\ []O0|D

seipuIng Bupjuey sourunaped

¥ = z

{2 ull suinyey eBzisny

LR LR L LR R e e
00 Fe A W = R

ol

I
3

SPUNS JO puNd=ifgs

spun4 Jo pun4

F I

3 ull suiniey eBeisay

68



790 1340 89T 650 G¢'¢ 8¢0 VT 9%'0 809 AbBarens-niniA
Lyt 020 e 790 8¢'€ €e0 LT'T 8.0 Q.S Saunn4 pabeuen
A" ¥T°0 S6'¢C ¢80 oTe T¢0 6C'T S9'0 89T¢ abpaH A1inb3 110ys/buoT]
L60 €e0 S0'¢ €01 69°¢ L00 or'T 960 L9¢ 0JJB[A [eqo|D
8L°0 LT0 QLT 810 eL'T 120 66°0 L20 99T spun4 abpaH Jo pun4
G880 74l eL'T 0€0 LEC L0 Q0T 810 c0g abea11gay awodu| paxi4
680 0140 9L'T 8.0 T0°¢ 820 LT'T 190 965 usAlIg Jusn3g
62'Y 0€T 8T€ ¢s'0 84'T 0T'0 LL°0 6v°0 L9¢ [eJ1naN 19x4e N Ainb3
6T¢C 960 846V G9°0 €0y 8¢0 00¢ L0 ocy s1ode|N bulbasw3
(AN 760 06’y <00 S0V 190 W't 690 (A7 selg 1oys paledipag
60 600 86'T 90 66'T 620 790 ¢s0 ¥0¢ abea11g4y a|gnJsnuo)
¢St 620 0€¢ €L0 99°¢ G20 A €590 90¢L spund |
p1S uesiy P1S ues|y p1S uesiy p1S uesiy
(To-fco) () (To-%0) () (N)
Bunliys sy suanyay AjYyIuo Bunliys sy suanyay AJyluo JaguinN
SadIpu| pun4 abpaH spun4 abpaH enpialpu|

‘abeIaAY 9SI9AIUN SPUN4 JO puN4 SSW1 8Sn 8M YdIym 1oy} ‘spun- abpaH 40 pun4 Jo uondsaxa Ajuo ayl ynm ‘Abarens su
Buipuodsali02 a8yl J0 QSN Xapu| pun4 abpaH uowal] /8ssSING 1paltd ayl Yyum spuny abpay jenpiaipul Jo dnoub 3sii yoes YJewyousaq spn aseqerep
SSV1 Jaddi ayr wou) swod eyrep xapul puny abpay pue pun) abpay [enpiAlpul yiog '8002-766T 10 pouiad ayr Jano ABajens »sii yaea ul $aolpul
puny abpay pue soljojiiod puny abpay paiybiam-Ajjenbs Jo Bungiys s Jeak-piw pue suinlal Ajyiuow Jo sansiels Arewwns siussald T'g ajgel

*Jeak JJey 1S11) 8] JO UOITRIASP PJepue)s ay) Jano Jeak Jjey
pU023S ay) JO UOIRIASP PJepue]S SS39Xa aU) Se pauljap i To-2o 9 1edk Iepus[ed ul I punj 10§ SUIPIYS STY 9, Ul PAINSBOW oI ‘I ‘SUINjor A[YIUOIA

sonsiels Arewwns 1z ajqeL

69



“1eak snoinaid syl Jo AN Buisojo ayy spenba 1 ‘esimiayio :ybiy [eouioisty spenbs |, AWYN UsY} ‘uoisinoid INMH © sey puny abpay ey ,

TL'€ 00'¢T 00'¢T ¢lL'8 009 000 %08 =3el 3|piny 1y

Gy 00'¢T 00'TT 87’9 0[0RS 000 %¥ =3)ed s|piny 1y

9C'Y 00°¢T 009 [AN 000 00°0 %0 =3el 3|piny 1v
(areaA aad syruow ur) asrepn ybiH Japun swi |

¥T1°0 8TV 200 €0°0- 80°0- /8°0- %8 =3aleJ 3|pIny Iy

ST'0 ey 90'0 TO'0 70°0- 18°0- %¥ =3¥el s|piny 1y

ST0 0S'v oT'o 900 000 98°0- %0 =31el 3|piny 1
SSauAauo|N dea A-PIN

9C'v 6,.°CTT ¢8'T ST 000 000 %38 =8lel s|piny vy

6EV TVETT 99°¢ [AN4 000 000 %t =olel s|piny 1y

eq'y 90'VTT Te'E 8¢ 000 000 %0 =3¥ed 3|piny 1y
(Alrenuue AN JO 9% UI) 994 aAIIUSJU| IN0-Pled
610 00T 00T T9°0 000 000 Awwng WMH
L9/ 0009 00°0¢ ¥9'ST 00°0T 000 (SuJn1aa ss80X® JO 94 UI) 894 BAIUAIU|
890 00°0T 00 7T 00T 000 (Alrenuue AWN 40 9 U1) 884 Juswiabeue|y

p1S XeN 12d ,G2 uesi 1od ,S¢ uIN

‘048 PUR % ‘950 JO Salel 3|pJny Je parioda. pue pajewiss ale sajgelieA 9a1y) 9sayl ||V Jeak Jepused e Burinp 98] sAlUSUI BY) aNnJdJe
0] 3| sI Jabeurw puny abpay e 310430 ‘SYIUOW JO JaqUUNU Ul painseaw ‘yabua] awi ayy si Ja1eAA YBIH Japun awil ‘yoes uonelidxa jeak-auo yim
suondo |ea ueadoin3 Jo Salies e Se 9} aANUBdUI S, Jebeuew s,puny abpay e BuniapIsuod ‘ T- AVN /ounAVN Se Pauljap s ssauAsuon Jes A-pIIA
‘Kl4eak pa109]09 pue Ajyluow paniade si 8] ay) Buiwnsse ‘8a) aAlUSIUI By Se SI01SaAUl sabaeyd Jafeuew ay) 12yl AWN S.pun) abpay e Jo uonoely
3y} SaINSeal 334 SAIUAJU| IN0-PIed °S3a) WOJ) SIAIUBIUI Arejauow s, abeuew puny abpay e ainseaw Jey) SaYewsa aJe || ajqel ul pauodal os|y

*9SIMUBYIO0 0192 pue UoISIA0d YJeA J81eAA YBiH e saaniea) puny abpay e usym
auo sfenba Awwng INMH  "AJ9A119adsal ‘ulnlal $S3axXa pue AN S.punj e Jo abeiusalad ul aseqerep SSW1 Jaddi] 01 pauiodal ate 834 aANUIU|
pue 894 juswabeuelN ‘800Z-766T 40 polad ayl Jano spuny abpay 90z, JO 81MdnaIs uolresuadwod ay) Jo sonsiels Arewwns suodal 2'z a|qel

SOAIIUSIU| 894 pue a4n1ana1s uonesuadwo) pun- abpaH z'Z ajqel

70



*9SeaIoUI
spuny Yy YbiH pue Jeak Jjey puodas ayl Ul UOIEBIASP pJepuels J1ay) asealdsp spuny ¥y Mo 18yl 0s ‘Ploysaiy) ayl se ,.T,, Sasn g |aued ajIym
‘spuny Yy YBIH pue Yy Mo usamiag ysinBunsip 01 pjoysaiyl se pasn si ABajes e Jo ¥y JO URIpaW 8yl aJaym s)nsal ay suodal v |aued

‘AloA110adsal ‘s|aAa] 92urdIIUBIS 04T pue
%G 1e dnoub yoea ulyIm spuny Jo Jagquinu [enba ue Jo sIsaylodAy [jnu ayj JO 1S3] papIS-0M] © JO SuoI19alal 81eJIPU| xx PUR x "8]gel Aouabunuod gxz
ay1 wody sansness (T)X syl uasasdai siaquinu atenbs-1yD syl “uelpaw ay) ueyr Jaybiy onel e 0] spuodsaliod ¥y YbiH alaym ‘ueipaw ayl ueyl
$S3] 0114 AljIIRJOA B 0] SPU0dSali0d Y MO 'puny .HvH YBIH,, 10 .HWvY M0, e Bulag Se paljiuapl Jayling usyj si puny yoe3 “Jeak Jjey puodas
ayy burinp 1ey1 Aq JeaA Jey 1sa1) ayl Bunp uoieiAsp pJepurls ayl BuipiAip Ag parejnajed si (YY) oned uswisnlpe-ysi s, puny abpay e ‘dnoib yoes
UIYMAA S83) BA1UBdUI 8beyd 01 pajlilua ale a10jaiayl pue MJrew-1alem-ybiy ayl papasdxa aAey eyl spuny abpay se paulyap ase . siswiopsdinQ,,
3lIyM “MjJew-1a1em-ybiy syl mojaq Ajpuaiind ale 1eyr spuny abpay se paulgep ale , siswioadiapun,, ‘,.9ANUIU,, JO MOJ 3Y1 104 *,,9A1R[3Y,, JO MO
ay1 JoJ (Area ued Ing JeaA e Jo syuow 9 1s41) ay1 Ajjensn) pouad uonewnss ayl Jo pus ayl 01 dn suinial pajejnwindde uo paseq Buiyuel aouew.loylad
S1 uo juspuadap dnoub ,Jswiopiadino,, 10 Jswiopiadispun,, ayl Jaylle ojul paziiobales si aseqerep ayl ul puny abpay yoes ‘Jesk Jepusjed yoes
104 "|9N3] %G 1e Jeak Jepusjed awes ayl JO Jjey puodass pue 1Sil) 3yl Ul UOIRIASP pJepurls Jualaplip Apuedipiubis Ajjeansnels ajensuowsp ajdures
AUl Ul Sieak-puny |[e ‘sl eyl "1Sa1 SIY1 Ul papnjoul aJe 1591 Buluaalds ay) passed aAey 1eyl sieak-puny asoyl AJUO 8002 01 #66T Wol) SI polad awin
ayl ‘poyiaw aAleAouul ue Buisn siabeuew puny abpay Buowe [9A3] puny e SI0IARYSQ JusweuIno) 10} 153l ajqel Aouabunuod ayy suodal ajqel ayL

[9A37] puN4 1B JUsWeUIN0 ] JO 1S3 £'7 3|qel

71



LZVE0 €006°0 95'Ly €L°0¢ GL'CT 96'8 an|osqy
€€80°0 62807 160€ T,.C€ 90°0¢ 09°,¢ 7967 aAle|8Y
(G'2) :polLIad 1UBWISSASSyY
1690°0 0v0E'E AN 4% T9°€E G6'TT €e0T AN|osqy
eLYT0 €00T°C 028y ¥9°9¢ 08'T¢ Zr'6¢ v1'Ce aAlle|sy
(9‘9) :polIad 1UBISSASSY
dvd YbiH | dvyd moT dvd YbiH [ dvd mon
(s1wiopadinQ) (s1awuopadiapun)
anjea-d bs-1yo 'SqO JO # | (95 Ul) urIpaN Ueyl Ja1ealb uiney | (9 UI) URIPSIA UBY) SS3] UINlay
dvd 1o} pjoysaiy se .T,, g |[sued
¥2€9°0 68220 A% 18'TE G9'CT 90'6 AN|0sqy
12,00 90'6 160E 96'TE 08°0¢ 1T°.2 ZT'0¢ aAlle|8Y
(52) :poliad UBWISSaSSY
6v220 9CLY'T 99°¢h 90'S€ 9.'TT 2507 AN|osqy
§6.2°0 €69T'T 028y 86°G¢ Ly'te v¥'8¢ TT°ee aAlle|sy
(9'9) :polLIad JUBWISSASSY
dvd YbiH | dvyd moT dvd YbiH [ dvd moT
(s1wiopradinQ) (s1awopradiapun)
anjea-d bs-1yo 'SqO JO # | (95 uI) ueIpaN Ueyl Jaealb uiney | (9 Ul) URIPSIA UBY) SS3] UINlay

Yy 10} Ploysaly} se UeIpsiN V [8Ued

72



‘dnoaBgns . Buaas-xsil,, 8y 10} W |aued pue dnoibgns ..Bunabpng-ysu,, ayl 10} s)nsal syl suodal 7 [aued

‘AloA110adsal ‘S|aAa] 9oURIIJIUBIS 04T pue 945
Te dnoub yoea ulynm spuny Jo Jaquinu fenba ue Jo sisaylodAy [jnu ayl JO 1581 PapIS-0M] e JO SUONIa[al 31BJIPU| yx PUR 4 "3]qel Aouabunuod gxg ayl
wouy sonsnels (T)X ay1 wesaidal siaquunu atenbs-1yd ayl "ueipsw ayl ueyl Jaybiy onel e 01 spuodsaliod Yy YBIH a18ym ‘ueipaw ayl ueyl ss9|
o11eJ A111eJOA © 0] Spu0dsaliod Yy MO "puny .My YbIH,, 10 .4y Mo, © Bulag se paiynuapi Jayuny usys si puny abpay e ‘dnosbgns yoes uj

"1S8] 3] 10} pauleyal aJe Jeak ABarens ..Buixeas ysi,, 10 ,.Bunabpnq ysu,, e aAey Jaylls 1eyl sieak
-puny AjuQ "..6unabpng-ysu,, uayl ‘T ueyl sso| 11 ‘..Buiyass-ysL,, se pajage| SI Jeak-AbBarens ayr usyl ‘T ueyr Jabire] Apuediiubis si Jeak Jepnaied
e ul ABajens e Jo ueipaw pajdwesal ayl J| “ABarens yoea ul syYvy Jo jood ajdwes ayl uo paonpuod usyl si Buiddensiooq v “IeaA jjey puodss
ay1 Buninp 1ey Ag Jeak Jey 1si1) ay1 Burinp uoneIAsp prepuels ayl Buipialip Aq parejnofed si (4vy) ones Jusunsnlpe-ysu s, puny abpsy e ‘dnoub yoes
UIYIAA "S83) dAIUBDUI 8bJeyd 01 PajIua ale a10Jaiayl pue yrew-1a1em-ybiy syl papasoxa aAey eyl spuny abpay se pauljsp alte . slewlopiadinQ,,
alIyM “MjJew-1arem-ybiy ay1 mojaq Ajpualind ale yeyr spuny abpay se paulgep ale . siswiopiadiapun,, ‘,.9ANUADUI,, JO MOJ 3Y] 104 *,,9A11R[3Y,, JO MO
3y JoJ (AreA ued 1ng Jeak e Jo syluow 9 1841 ayr Ajjensn) poliad uolewnsa ayl Jo pua sy 01 dn sunjal parejnwindde uo paseq Buiyuel souewio)iad
Sl uo uapuadap ‘dnoub ,swiopiadino,, 1o . Jswiopiadiapun,, ayl Jaylie oul paziiobared si aseqerep ayr ul pun) abpay yoes ‘Ieak Jepusjed yoes
104 "JoA9] 90T e Jeak Jepuajed awes ayl JO JJey puodas pue 1S11) Yl Ul UOITRIASP pJepuels Juatapip Apuediyiubis Ajjeansiels ayesuowsp ajdwes
AUl uI Sieak-puny |[e ‘sl 1eyL "1Sa1 SIY1 Ul papnjoul aJe 1591 Buluaalds ay) passed aAey eyl sieak-puny asoyl AJUO 8002 01 #66T Wol) SI polad awn
3yl ‘poyraw aAlreAouul ue Buisn siebeuew puny abpsy Buowe sjA1s puny Je SI0IARYSQ JUsWERUINO) 10} 18] a]ge) Aouabunuod ayr spodal ajqey ayL

[9A97] 9]A1S 1€ JUsWeBUINO| 10} 1S3 +'Z 3|qel

73



L€SL0 68600 GGT.LT 0T LE LTLE 8L¢CT G6°¢CT an|osqy
7606°0 62700 GGT.LT 86'7¢ v1'G¢ 06'v7¢ L6'VC 9AIe|9Yy
dvd YbIH Hvd Mo dvd ybIH dvy Mo
(ssawopadinQ) (s1awopiadiapun)
anfea-d bs-1yn 'SqO Jo # | (95 ur) ueIpaN Ueyl Ja1ealb uinay | (9 Ul) URIPSIA UBY] SS3] UINlay
sIeaA-a]A1s ,Bujaas MsIY, g |aued
0S6T°0 96/9'T GEITT €G'8¢ 97'8¢€ 8E'TT €6'TT AN|osqy
T.TT°0 €95Y'¢C GEITT 8E'a¢ vLve A A GE'qc aAlle|8Y
dvy ybiH vy Mo yvy ybiH vy Mo
(s1swuoyadinQ) (ssswioyiadiapun)
anjea-d bs-1yo 'SqO JO # | (95 Ul) ueIpaN Ueyl Ja1ealb uiney | (9 Ul) URIPSIA UBY) SS3] UINlay

sieaA-a]A1s .Bunabpng ysiy, Vv |aued

74



"pasn s1 afeIaAY 8SIBAIUN SPUNS JO PUN4 SSVL dY} YdIYM 10} ‘spund abpaH 4o pund Jo uondadxa AJuo ayy Yum ,

*3]qe1 S1Y3 InoyBNoIyY) 9%t 01 18S SI 8kl 81PNy 8y L
'sa1fa1e0s pun) abpay pue sieak J0 S199)49 paxI) Yyl 10J [01U0D SuOISsaIbal |1 "A|9ANJ3adsal ‘S|aAd] 9% T PUR %G Te 99urdlJIUBIS [RINSITRIS Sa1edIpul

xx PUB y "UOIR|31I0D [BLI3S pue AlLresul|ijin 109]8p 10U op sasAjeue ansouBelp pue sioua [enpisal ul A11911Sepadsolslay J0) 1081109 SIsa) asay L

'spuny abpay [eNPIAIPUL JO UOITRIASD PJepuEls LIuow-XIs 1si1y ayy ‘o pue

‘U ul aBueyd [enuue-1wss ay) * oV * sa1farens sl 0T JO S80Ipu| pund 8bPaH JUoWsIL 8SSING HPaID JO UOHBIASD pJepue)s

"xapuj I Ixapuy

LauOW-XI1S 1S4} ay1 O ‘I ul abueyd [enuue-1was ay) XIAY ‘oSerde xopu] XJA Arerodwajuoo oy XiA apnjoul Sa|gelieA 01u0D

Ixapuy I Ixapuj

*(Q) I3POIA Ul paanpo.jul ale Awwnp uoisSiAoid INAH YN 8AIUSIUISOY JO SWIB) Uoljoelaiul
oM (%) 19pOIAl Ul papnjoul os|e ale sued aAlebau pue aA1lIsod S)| "894 9AIIUSI|,SSAUABUOIN Se Paulyap SI 9AIUAJU|SQY "Siawlogiad doy 9400T pue
sJawJoyiad wonog Bunussaidal 040 ‘reaA-piw Je sisad ABarens 0] aAlejal pun) abpay e Jo Bunjuel souewlo)lad Jo ajnuadiad ayy SI YHuey “Jesk

Jepua[ed B Ul SYIUOL XIS PUOJSS PUE 1SI1J SU) Uasmiag spuny abpay [enpIAIpUI JO UOIIRIASD pepuels ul abueyd ay) si ‘o ‘a|qelieA Juapuadep ayL

| U
Y2+ Kwwn@alfisy < + Awwn@ureapno K+ 1L+ o Ut - toy T+

Ixapu)

'0-EL+ XIAY - A+ XIN U+ MaAnuaousqy - % + laAnusoulSqY - g+

1 R, w1 w1
annusou|sqy - "¢ + *annuadulsay - % + (Meanusouisqy - ‘g+) Huey - g + 0 = Yoy

‘]apow uolissaifial S0 Buimojjoy sy Jo sindino sy suodas ajgel siyL

sesAeuy uolssabay arelteAn|nil Gz ajge.l

75



9TGSE

8T4SE

6TSSE

0¢sse

0c¢Sse

=[¢

%96°6¢

%58'6¢

%€EG'8¢

%€E5'8¢

%0¢'8¢

o oy

0€0-
ce0-

7

§6°08-
A

G9°08-
LOr°0-

ST'9.-
LE0-

8T'9/-
VE0-

*

6E°LL-
L3e0"

s{

89'6T
..220

G861
«eC0

1002
220

0002
..220

€167
..220

vd

QLT
€00

LT
€00
6T 0
000
LTO0
000
11°0-
000

el

cr's
L7580

09'%
870
68y
250
98y
IS0
s9'e
_6€0

[2¢

99'0
c00

€80
€00
ov'o
100
cvo
100
8.0
c00

24

Wl
210

°

oT1T Ovee 1784

100 _/€0- _S00
£9'82- 28
LLZ0- 900

28'ZT-

870

16'ST-

A4

m§ vQ m§ NQ

09'%
A

A
_LT0

980
G0°0

1248
070"

'y

vv0-
8T°0-
€eo-
v1°0-
LE0
ST'0
cvo
810
8.0
€e0

(S) 19poIN

() 1sPON

(€) 18poN

(2) 19poIN

(T) 19POIN

76



Table 2.6 Subsequent Performance after Risk-Shifting

This table reports the second-half-year cumulative return, year-end moneyness and change in risk,
cumulative returns and moneyness between two halves of a calendar year for 5 equally-weight
hedge fund portfolios in each risk strategy. Portfolios are formed by ranking each individual
hedge fund’s risk taking at mid-year. Portfolio 1 contains most aggressive risk takers and
Portfolio 5 contains least aggressive takers each risk strategy. The moneyness of each portfolio is
estimated by assuming the hurdle rate is 4%.

1 2 3 4 5
Convertible Arbitrage ARisk 298 038 -0.04 -0.35 -1.47
Return -394 452 383 389 3.72
4AMoneyness -0.02 0.06 0.05 0.05 0.05
Dedicated Short Bias ARisk 5.28 171 059 -043 -3.82
Return 134 516 119 318 0.76
4AMoneyness 0.03 0.06 001 0.04 0.00
Emerging Markets ARisk 6.04 141 0.08 -1.13 -4.48
Return -10.65 459 578 7.04 10.01
AMoneyness -0.06 0.08 0.08 0.10 0.15
Equity Market Neutral  4Risk 208 050 0.04 -037 -1.76
Return 198 259 324 358 3.88
4AMoneyness 0.03 0.04 0.04 0.05 0.05
Event Driven ARisk 274 063 011 -0.27 -1.81
Return -3.07 352 434 484 6.00
AMoneyness -0.01 0.05 0.06 0.06 0.09
Fixed Income Arbitrage 4Risk 3.34 048 0.07 -0.17 -1.36
Return -555 448 408 421 536
AMoneyness -004 006 0.06 0.06 0.07
Fund of Hedge Funds ARisk 232 061 011 -030 -1.71
Return -043 218 258 336 297
AMoneyness 0.00 0.03 0.03 004 0.04
Global Macro ARisk 340 100 0.04 -0.80 -3.22
Return 385 417 6.10 456 556
4AMoneyness 0.06 0.05 0.08 0.06 0.08
Long/Short Equity ARisk
Hedge 415 105 0.13 -0.74 -358
Return 294 502 434 480 5.96
4AMoneyness 0.07 0.07 0.06 0.07 0.09
Managed Futures ARisk 5.03 144 0.19 -1.00 -4.18
Return 11.27 6.18 435 490 5.02
4AMoneyness 0.13 0.08 0.05 0.06 0.06
Multi-Strategy ARisk 333 076 0.12 -0.33 -1.96
Return -0.46 257 433 351 584
4AMoneyness 0.02 0.04 006 0.05 0.07
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Table 2.7 Subsequent Cash Flows after Risk-Shifting

This table reports change in cash flows between two year halves measured in both million U.S
dollars and percentage of year-beginning NAV for 5 equally-weight hedge fund portfolios in each
risk strategy. Portfolios are formed by ranking each individual hedge fund’s risk taking at mid-
year. Portfolio 1 contains most aggressive risk takers and Portfolio 5 contains least aggressive
takers each risk strategy.

1 2 3 4 5
All Funds N 4460 4360 4320 4406 4465
ARisk 3.17 0.97 0.19 -0.52 -2.58
A Cash Flows(in $ Mil.) -1.27 -1.51 -1.68 -1.60 -1.54
A Cash Flows(in %) -0.8% -0.4% 04%  0.2% 0.7%
Convertible Arbitrage N 145 156 153 164 138
ARisk 2.44 0.56 0.13 -0.18 -1.46
A Cash Flows(in $ Mil.) -3.70 0.08 -1.13 -2.64 -2.51
A Cash Flows(in %) -2.1% -0.9% 0.2% 0.9% -2.1%
Dedicated Short Bias N 28 39 32 28 28
ARisk 4.87 2.29 0.48 -0.49 -4.16
A Cash Flows(in $ Mil.) -2.18 0.20 0.25 0.14 -0.99
A Cash Flows(in %) -5.5% -1.3% -45%  5.0% -9.1%
Emerging Markets N 318 298 263 286 290
ARisk 4.54 1.72 0.35 -0.93 -4.22
A Cash Flows(in $ Mil.) -1.65 -0.25 -0.81 -1.15 -1.97
A Cash Flows(in %) 0.9% -1.8% 09%  0.9% -0.3%
Equity Market Neutral N 203 242 228 225 232
ARisk 1.87 0.52 0.09 -0.38 -1.61
A Cash Flows(in $ Mil.) -1.91 -2.14 -1.91 -0.56 -0.35
A Cash Flows(in %) -3.0% 0.9% 2.2%  -0.9% -1.6%
Event Driven N 403 394 392 411 396
ARisk 227 0.75 0.26 -0.14 -1.73
A Cash Flows(in $ Mil.) -1.07 -1.41 -0.97 -2.57 -1.41
A Cash Flows(in %) -0.9% 0.9% 22%  1.4% 3.4%
Fixed Income Arbitrage N 188 203 204 208 198
ARisk 2.68 0.74 0.20 -0.13 -1.25
A Cash Flows(in $ Mil.) -3.48 -8.33 -1.01 0.54 0.05
A Cash Flows(in %) 0.5% -0.4% 3.4% 2.0% 1.0%
Fund of Hedge Funds N 895 909 884 927 884
ARisk 1.87 0.56 0.22 -0.20 -1.41
A Cash Flows(in $ Mil.) -1.67 -1.62 -3.30 -1.94 -1.37
A Cash Flows(in %) -1.0% -0.6% 21%  -0.1% -0.7%
Global Macro N 178 181 181 184 210
ARisk 3.28 0.98 0.10 -0.72 -3.30
A Cash Flows(in $ Mil.) -3.88 -3.26 -3.53 -1.18 -13.04
A Cash Flows(in %) -3.0% 1.0% 02%  2.5% -0.9%
Long/Short Equity Hedge N 1379 1241 1305 1336 1390
ARisk 3.80 1.11 0.11 -0.79 -3.21
A Cash Flows(in $ Mil.) -0.47 -0.84 -0.80 -1.01 -0.89
A Cash Flows(in %) -0.7% -0.3% 05%  -0.7% 1.8%
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Table 2.7 (continued)

1 2 3 4 5
Managed Futures N 470 443 432 425 450
ARisk 4.64 1.50 0.24 -0.96 -3.94
A Cash Flows(in $ Mil.) -1.16 -1.49 -1.46 -2.32 -1.01
A Cash Flows(in %) -0.8% -1.2% 0.6% 0.3% 2.5%
Multi-Strategy N 253 254 246 212 249
ARisk 2.84 0.90 0.31 -0.25 -1.92
A Cash Flows(in $ Mil.) 1.19 -0.08 -2.65 -4.17 1.36
A Cash Flows(in %) 1.2% -1.2% 0.3% 0.2% -1.7%
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Table 2.9 Sorted Portfolios by Relative Performance

This table reports the change in risk, cumulative return and moneyness for 5 equally-weight
hedge fund portfolios in each risk strategy. Portfolios are formed by ranking each individual
hedge fund’s performance within a calendar year with strategy peers. Portfolio 1 contains bottom
performers and Portfolio 5 contains top performers for each risk strategy. The moneyness of each
portfolio is estimated by assuming the hurdle rate is 4%.

1 2 3 4 5
Convertible Arbitrage ARisk 0.13 0.22 0.29 0.45 0.35
Return -1.49 2.25 4.30 6.56 14.47
Moneyness -0.09 -0.05 -0.03 -0.01 0.08
Dedicated Short Bias ARisk 0.07 0.90 1.19 0.97 -0.03
Return -12.32 -4.18 -0.05 4.43 14.23
Moneyness -0.29 -0.20 -0.20 -0.18 0.00
Emerging Markets ARisk 0.54 0.51 0.64 0.49 -0.28
Return -9.43 1.02 6.41 13.20 33.16
Moneyness -0.18 -0.09 -0.03 0.05 0.22
Equity Market Neutral ARisk 0.12 0.25 0.14 0.10 -0.10
Return -3.34 1.54 4.01 6.82 13.99
Moneyness -0.11 -0.06 -0.04 -0.01 0.08
Event Driven ARisk 0.40 0.39 0.42 0.34 -0.15
Return -1.39 3.17 5.41 8.16 18.51
Moneyness -0.09 -0.05 -0.02 0.01 0.12
Fixed Income Arbitrage ARisk 0.72 0.58 0.38 0.53 0.14
Return -3.21 2.32 4.27 6.36 13.22
Moneyness -0.11 -0.06 -0.04 -0.01 0.06
Fund of Hedge Funds ARisk 0.19 0.19 0.27 0.27 0.11
Return -2.74 2.07 3.83 5.54 10.94
Moneyness -0.10 -0.06 -0.04 -0.02 0.03
Global Macro ARisk 0.26 0.44 0.38 0.02 -0.74
Return -8.69 -0.55 3.16 7.42 18.06
Moneyness -0.17 -0.08 -0.05 0.00 0.12
Long/Short Equity Hedge ARisk 0.38 0.38 0.32 0.16 -0.19
Return -8.03 1.34 5.41 9.85 23.05
Moneyness -0.17 -0.07 -0.03 0.02 0.16
Managed Futures ARisk 0.98 0.59 0.32 0.04 -0.30
Return -10.73 -1.16 3.51 8.60 2251
Moneyness -0.18 -0.09 -0.05 0.01 0.17
Multi-Strategy ARisk 0.45 0.35 0.49 0.45 0.14
Return -4.57 2.29 4.43 7.29 16.24
Moneyness -0.13 -0.06 -0.03 0.00 0.09
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CHAPTER 3
RISK-SHIFTING, CONTRACTUAL
INCENTIVES AND ADVERSE SELECTION
OF HEDGE FUND MANAGERS

3.1 Introduction

The theory of contracts, a strand of the agency theory, suggests that when an agent’s
effort is not fully observable to the principal and when there is much randomness in the pro-
duction process, it is better for the principal to present the agent a compensation scheme
that shares both profits and production risks, than providing him with a fixed amount of
pay. This view can, at least partly, explain the prevailing fee structure of hedge fund man-
agers.Unlike their mutual fund peers, whose main source of income, the management fee,
is based on the size of the capital pool under management, hedge fund managers have a
more mixed fee contract. They do not only charge the flat management fee to compensate
trading costs and overhead costs, most, if not all hedge fund managers, can also harvest a
non-trivial portion of trading in excess of a pre-set active investment benchmark.'

Defined as private investment vehicles and at the cost of being forbidden from public ad-

'The most popular hedge fund sharing rule used to be 2/20, 2% management fees and 20% incentive
fees. Recent years, especially after the 2008 financial crisis, have witnessed a trend of shrinking the 2/20
structure to 1/10 or 1.5/10.
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vertisement, hedge funds, on the other hand, enjoy very loose regulatory oversight and very
limited disclosure obligation. While during and after the 2008 financial crisis, the hedge
fund industry has been increasingly scrutinized and questioned on their role played in the
crisis, many hedge fund managers have argued that the lack of informational transparency
to outsiders and even to own investors is in the interest of protecting their proprietary trad-
ing strategies .> From the viewpoint of the agency theory, the incentive contracts specific
to hedge fund managers, are such designed to reward asset managers for their proprietary
trading skills and also to share production uncertainty between investors and managers.

The positive relation between incentive contracts and investment alphas has been well
documented in hedge fund literature. In this paper, we are dedicated to examining whether
such incentive contracts also function well regarding hedge fund manager intra-year risk
shifting decisions.

We first use factor models to explain the variability of hedge fund monthly returns and
then utilize optimal change-point regressions to capture intra-year risk dynamics of hedge
fund managers. With some bootstrapping technique, we are then able to identify a subset
of hedge fund managers that statistically significantly change their risk exposures during a
calendar year. Next, we rank those risk-shifting hedge fund managers by their subsequent
risk-adjusted performance after changing risk and categorize each manager into "informed’,
“uninformed’ or misinformed’ groups.

We are most interested in detecting the difference of risk shifting behavior in response
to a hedge fund manager’s own incentive contract among each group. Multivariate panel
regression results show that ’informed’ hedge fund managers exhibit the least sensitivity
of risk shifting to their incentive contracts, while misinformed’ hedge fund managers ex-
hibit the most aggressive risk taking and risk shifting behavior in response to personal

compensation. These results imply the problem of ’adverse selection’ in hedge fund in-

2Glode and Green (2011) in their theoretical model describes a setting in which hedge fund managers
sacrifice trading profits to avoid information spillovers that may lead to increased competition and therefore
deteriorated returns.
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dustry, i.e., incentive contracts induce the strongest risk taking from the least informed or
least skilled hedge fund managers, whose risk-shifting decisions ex post result in the most
undesired risk-adjusted returns for investors. We also find that the three groups of risk
shifting managers respond differently to incentive contracts in changing their total, beta
and idiosyncratic risks.

According to the agency theory, ’adverse selection’ takes place when there exists severe
asymmetry of information. We then reexamine this problem among a collection of hedge
funds that refutably suffer the least asymmetry of information—funds of hedge funds, and
find that the "adverse selection” problem is much less evident.

Last, we investigate whether the HWM (hereafter HWM), a loss carry-forward provision
in the incentive contract of many hedge fund managers, plays a positive role in mitigating
excessive risk taking and aligning interests. We conclude from empirical results that its
influence is limited.

The outline of the rest of this paper is as follows. Section 2 reviews existing literature.
Section 3 describes the hedge fund data retrieved from the Lipper TASS database. Section 4
details the optimal change-point regression methodology for identifying risk shifting hedge
funds. Section 5 provide evidence of the problem of ’adverse selection’. In Section 6, we

conduct robustness checks and Section 7 concludes.

3.2 Literature Review

Our paper is related to existing literature along the following dimensions.

3.2.1 Hedge Fund Performance and Incentive Contracts

A rich body of research has related the superior performance the hedge fund indus-

try has delivered in recent decades® to its incentive contracts for managers, for example,

3However, Fung, Hsieh, Naik and Ramadorai (2008) find that the average funds of hedge funds only
deliver alphas during 1998-2000.
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Liang (1999), Ackermann, McEnally and Ravenscraft (1999) and Agarwal, Daniel and
Naik (2009). The literature also documents that other contractual factors attribute to the
alpha production of hedge funds. For example, Aragon and Qian (2007) study HWM in
an informational setting where the manager quality is unknown to investors. They find
that funds imposing liquidity constraints are more likely to have HWMs to reduce risk
of investor-driven liquidation and also, hedge funds with HTM have higher survival rate.
Aragon (2007) find significant share illiquidity premium associated with redemption re-

strictions.

3.2.2 Hedge Fund Risk Dynamics

The hedge fund literature is also growing on evidence that hedge funds have time-
varying risk exposures and on innovative methodologies that capture the risk dynamics. For
example, Fung and Hsieh (1997) provide empirical evidence that hedge funds follow dy-
namic trading strategies which cannot be detected by conventional risk factors that explain
mutual fund returns well. Fung and Hsieh (2004) further propose a seven-factor model
suitable for explaining dynamic risk factor loadings of hedge funds. Agarwal and Naik
(2004) find nonlinearity in risk factor exposures and significant tail risk. Fung, Hsieh, Naik
and Ramadorai (2008) study hedge fund risk exposures in three sub-periods and document
a significant structural change in risk dynamics. Patton and Ramadorai (2010) propose us-
ing high frequency conditional information to identify hedge fund risk dynamics and they
find that the main drivers for risk change are cost of leverage, carry trade returns and the
recent equity market index performance. Bollen and Whaley (2009) compare two empiri-
cal methodologies of capturing hedge fund risk shifting and emphasize the importance of

accounting for hedge fund risk dynamics.
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3.2.3 Risk Taking and Risk Shifting Behaviors of Hedge Fund and

Mutual Fund Managers

Our research is also related to literature of asset managers’ incentives and performance
consequences of risk taking and risk shifting. Kempf, Ruenzi and Thiele (2009) find that the
risk taking behaviors of mutual fund managers vary depending on whether the ’employment
risk incentives’ or the ’compensation incentives’ predominate in a particular year. Massa
and Patgiri (2009) find evidence that high-incentive mutual fund contracts lead to higher
risk taking, higher risk-adjusted performance and persistence in out-performance though
they also reduce a fund’s survival probability. Brown, Harlow and Starks (1996) address
that one reason for mutual fund managers to shift risk is the incentives to play "tournament
games’. Chevalier and Ellison (1997) lend empirical evidence to the rationale of risk tour-
nament by finding that the convexity of the flow-performance relationship can explain the
increase or decrease in the riskiness of a mutual fund. Brown, Goetzmann and Park (2001)
extend the study to hedge fund industry and find that risk shifts in hedge funds and CTAs
are associated with relative performance rather than absolute performance. They attribute
the finding to career concerns and reputation costs. Clare and Motson (2009) address the
tournament behaviors among hedge fund managers and argue that option-like incentives
drive managers’ risk taking. However, their study shows that the tournament behaviors are
dominated by lock-in behaviors, i.e. a successful fund reducing risk. Aragon and Nanda
(2009) investigate the same issue and conclude that tournament is prevailing mainly in the
incubation period. Chen and Liang (2007)find that self-described market timing hedge
funds possess market timing skills at both individual and aggregate levels, especially when
the U.S equity market is bearish and volatile. Cao, Chen, Liang and Lo (2009) report that

hedge funds capable of timing market liquidity conditions significant outperform peers.
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3.24 HWM

The use of HWM, a unique loss recovery provision widely adopted by venture cap-
ital funds, private equity funds, hedge funds and commodity trading advisors(CTAs), is
also discussed in hedge fund literature. Carpenter (2000) theoretically studies option-like
incentive contracts and HWM, and finds that the option-like compensation for a fund man-
ager does not strictly lead to greater risk seeking behavior. Goetzmann, Ingersoll and Ross
(2003) propose a theoretical model to evaluate the cost of the HWM provision to managers
and compute the alpha-generation skill necessary to justify a fund manager’s compensa-
tion. Hodder and Jackwerth (2007) justify the use of HWM by using a multi-year evalua-
tion to show that a manager’s risk taking is more diverse than can be generated by existing
one-period models. Panageas and Westerfield (2009) address that spanning a manager’s

investment horizon can effectively reduce her risk taking despite her risk appetite.

3.3 Data

The hedge fund data used in our empirical study come from the Lipper TASS hedge
fund database, one of the leading hedge fund data vendors. Since the hedge fund industry
has been historically subject to very light regulation, there are no mandatory reporting
standards that hedge fund managers are required to follow. As a result, there exists a
collection of well-documented hedge fund database biases that hedge fund researchers need
to carefully cope with. For example, hedge fund data may contain only information for
funds that are still in operation and lack the information for funds that are already out
of business or closed to new investments (referred to as ’survivorship bias’). Hedge fund
managers may choose whether to report to data vendors and if so, which vendor(s) to report
to at utter discretion (referred to as ’self-selection bias’). After they report to a database,
managers can voluntarily provide the data vendor with their track records, where there is no

guarantee that the reported historical performance has been audited and validated (referred
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to as “back-filling bias’). For more detailed analyses of the impact of these biases, see
Brown, Goetzmann and Ibbotson (1999),Fung and Hsieh (2000) and Liang (2000).

In view of this, we impose several screening criteria in selecting our sample in order to
minimize the influence of potential biases.

(1) We include both the ’live funds’ and ’graveyard funds’ reported by TASS in our
sample. Our sample only covers Jan. 1994 through Dec. 2008 because ’graveyard funds’
were not recorded by Lipper TASS until 1994. Every fund in our sample must be denomi-
nated in US dollars, report monthly returns, management fees and incentive fees, and have
complete return history for at least one calendar year. These criteria result in a total sample
of 8244 hedge funds, of which 3402 are ‘live’ and 4842 are 'defunct’.

(2) We retrieve the date on which a specific fund is added to TASS database and deem
the period between the date of the first reported return and the adding date as the incubation
period. If the adding date is missing for a fund, we use the first 18 months to proxy for
the incubation period. There are in total 37108 fund years, of which 19161 are during
incubation period and 17947 are during non-incubation period.

(3) Hedge fund returns in TASS database are categorized into three groups, gross re-
turns, net returns, and gross returns net of management fees. We use the methodology
proposed by Brooks, Clare and Motson (2007) with some minor modification (detailed be-
low in Section 3.2) to generate the gross return series for all hedge funds if only after-fee
returns are reported. Brooks, Clare and Motson (2007) point out that the use of net returns
tends to underestimate the mean and variation of the ”true returns” or the gross returns from

a manager’s operation.

3.3.1 Measuring Absolute Performance

Since the fee structure of hedge fund managers contains performance fees that allow
managers to collect a portion of returns as long as they beat the historical high or previous

year’s NAV, managers should have additional economic incentives that deviate from that
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arising from performance relative to other funds. We measure the incentives from ‘absolute
performance’ by two means, first, whether a hedge fund is currently under the HWM, and
second, the ‘moneyness’ of a hedge fund if we consider the performance fee as a call option
with the HWM being the strike.

Both measures involve an estimation of the HWM, which is a difficult task because
the HWM of a hedge fund may not be unique since a hedge fund can have multiple share
classes or multiple investors who enter the fund at different times. Based on a simplifying
assumption that a hedge fund at any time can have only one HWM, we measure its absolute

performance as follows,

NV

3.1
N (3.1)

Moneyness;; =

NAV, is the mininum NAV of a hedge fund that allows the manager to charge perfor-
mance fees. Specifically, it is the historical high of NAV (HWM) for hedge funds with a
HWM and the NAV at previous year-end for hedge funds without a HWM. NAV;; plays
a very important role in providing managers with incentives since it is the threshold over
which the pay-performance slope (or sensitivity) becomes positive from zero. According
to the above definition, a negative moneyness means that the manager needs to make pos-
itive returns during the current period before she can charge performance fees. A positive
moneyness, on the other hand, means that the manager is able to charge performance fees

with current NAV.

3.3.2 Computing HWM and Gross Returns

Similar to Brooks, Clare and Motson (2007), We solve for the HWM and gross return
series for each hedge fund that features a HWM recursively following the procedure in

Appendix B.*

*In accordance with most common hedge fund industry practice, we assume that management fees are
paid monthly, and performance fees are accrued monthly and paid yearly.
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In Table 3.1, we present basic descriptive statistics of the performance and risk of
hedge funds over 1994-2008 in our sample. Lipper TASS database categorizes an indi-
vidual hedge fund into 13 risk styles, namely, Convertible Arbitrage, Dedicated Short Bias,
Emerging Markets, Equity Market Neutral, Event Driven, Fixed Income Arbitrage, Fund
of Funds, Global Macro, Long/Short Equity Hedge, Managed Futures, Multi-Strategy,
Options Strategy and Other Strategies. For each subgroup in Table 3.1, we construct an
equally-weighted hedge fund portfolio and report its performance.

In Table 3.2, we report important hedge fund fee contract provisions, such as man-
agement fee, incentive fee, whether a hedge fund has HWM, whether a hedge fund permits
management to invest own capital, whether a hedge fund sets a lock-up period, etc. In Panel
B, we also estimate the length of time a hedge fund is under the water, accrued incentive
fees and moneyness defined in Equation(3.1), in order to depict a rough picture of the sig-
nificance and magnitude of economic incentives resulting from absolute performance.” It
is noteworthy that on average a hedge fund stays for quite a long time, 6.5 months under
water in a calendar year. The average monthly accrued incentive fees amount to 0.41% of
the asset under management, which outweighs the average monthly management fee that
equals about 1.5% + 12 ~ 0.125%. Besides, the average moneyness is slightly higher than
zero, implying that the call option of the manager’s incentive fees is approximately ‘at the
money’, where the vega reaches its maximum and the value of the call is most sensitive to

the underlying’s volatility.

3.4 Intra-year Systematic Risk Shifting

In this section, we employ optimal changing-point regressions to identify systematic

risk shifting of hedge fund managers during a calendar year.

Swe assume an annual hurdle rate of 4% in computation, since Lipper TASS does not provide uniform

reports of this variable.
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3.4.1 Factor Analyses and BIC

In order to identify the risk factors to which a particular hedge fund is exposed within
a calendar year, we first apply three-factor OLS regression models to the monthly returns
for each hedge fund. Risk factor candidates include the three Fama-French factors, namely,
MKTXS, the excess return of the CRSP value-weighted index, SMB, the size factor and
HML, the value factor, as well as the seven Fung and Hsieh asset-based style factors that
are, D10YR, the change in the 10-year treasury yield, DSPRD, the change in the spread
between BAA yield and 10-year treasury yield®, PTFSBD, primitive trend follower strat-
egy bond, PTFSFX, primitive trend follower strategy currency, PTFSCOM, primitive trend
follower strategy commodity, PTFSIR, primitive trend follower strategy interest rate, and
PTFSSTK, primitive trend follower strategy stock .’

There are 28974 fund-years in the sample and 120 possible combinations of three fac-
tors out of the 10 candidates. For each fund-year, we run a three-factor OLS regression
model and repeat this procedure for 120 times with all different combinations of three risk
factors . We then select the set of three factors that results in the lowest Bayesian Informa-
tion Criterion (BIC) and therefore the highest adjusted R? for each fund-year.

Table 3.3 reports the summary statistics of the three-factor models within each risk
strategy. On average, the optimal three-factor model is able to explain 63% of the variability
in the time-series of individual hedge fund monthly returns in a calendar year. Table 3.3
also provides an overview of the explanatory power that each risk factor has on different
hedge fund strategies . For example, MKTXS, the U.S equity market index, is an important
factor for 12 out of 13 strategies with no surprise. PTFSIR, the short-term interest rate
factor, also has important explanatory power for 8 out of 13 strategies. One reason is that
the performance of those hedge fund strategies that employ heavy financial leverage is

sensitive to the change in short-term borrowing costs that is reflected in PTFSIR.

%D10YR and DSPRD are downloaded from the U.S Federal Reserves website.
"The five trend follower factors are available at David Hsiehs website.
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3.4.2 Optimal Change-point Regressions

In last section, we have identified the three most important risk factors in explaining the
time-series of monthly returns in a year for each hedge fund. Now we proceed to investi-
gate whether a particular hedge fund changes its risk exposure during a year by performing
optimal changing-point regressions, with the assumption that a hedge fund manager in a
year sticks to the original risk strategy characterized by the risk factors she chooses in the
beginning of a year and only changes factor loadings subsequently. Therefore, she does
not shift from one risk strategy (a set of risk factors) to another . The optimal change-point
regression model is employed for this purpose since it can be used to test for parameter
consistency against the alternative of possible structural changes at unknown times. There-
fore, if a hedge fund manager significantly changes her factor loadings during a year, the
optimal change-point regression should be able to unveil the timing and magnitude of the
shift in risk taking. Following Bollen and Whaley (2009), we allow the presence of one
single change-point for individual hedge funds during a year . The three-factor model we

use to capture the intra-year risk dynamics of hedge fund is as follows,

o; +Z§:1 Bijfij+é&ij when 7 < T;,
rl'jt = (32)

o+ + Y5 (Bij+BY)fij+&, whent>T.
where r;; is the return on hedge fund i in month 7; f; ; is the return on hedge fund i’s
risk factor in month ¢ and 7; is the change-point for hedge fund i.
Whether a hedge fund manager i changes risk exposure during a year can thus be tested

via

Hi: of =0and B, =0,for j=1,2,3 (3.3)

The optimal change-point regression model searches across all possible change-points

during a year. Since we adopt a three-factor model, possible dates for a hedge fund manager
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to change risk exposures are then the end of May, June and July.
Andrews, Lee and Ploberger (1996) derive the F-statistic for testing the null hypothesis

for change-point , when the error variances are unknown as below,

Q" — O(m)|(T —2v)
Q(m)v

Where Q* is the sum of squared errors for the whole time period (the unrestricted

F(rm) = (3.4)

model) and Q(7) is the sum of squared errors when the risk exposures before and post date
are allowed to differ. T is the total months of a year and v — 1 is the number of risk factors.
In our three-factor model, v = 4.

The F-statistics of all possible 7 are then calculated and an Avg-F statistic, assuming

that changes in risk exposures are small, can be then computed as follows,

Avg-F= Y F(n)J(r) (3.5)

nCII

Where J(7) is a weighting function and since we have no specific reason that any
change-points are more likely than others, each change-point receives equal weights in

computing Avg-F statistic.

3.4.3 Bootstrapped Critical Values

As pointed out in Andrews, Lee and Ploberger (1996), the critical value for the Avg-F
introduced above is model specific and data specific. Empirical critical values need to be
computed for the purpose of testing the statistic significance of risk exposure changes. We
obey the following procedure in generating bootstrapped hedge fund returns.

1. For each hedge fund that has a full calendar year of reported monthly returns, we per-
form an OLS regression on the three factors that has the lowest BIC (the highest Adjusted
R?), and save the constant risk factor loadings and residual terms.

2. For each bootstrapped hedge fund return series of a year, we draw factor returns
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during that year with replacement, multiply the factor returns by the OLS estimates of

factor loadings, and add original residual terms as follows,

3
N P b A
rip = 04+ Z ﬁw‘ i(,j) + & j (3.6)
=1

3. For each fund year, we simulate 1000 such return series and for each return series,
we compute the Avg-F statistic in (4).

4. Since all factor returns are drawn randomly with replacement and the original resid-
ual terms are reserved, such bootstrapping should provide an empirical distribution of the
Avg-F under the null hypothesis of no change in risk exposures.

5. The 100th largest test statistic therefore gives the empirical critical value at 10% sig-
nificance level. We then compare the Avg-F from the original model with its bootstrapped
critical value for each fund year. If the original Avg-F is higher then the bootstrapped one,
then we reject the null hypothesis that this hedge fund does not change risk exposure in a
year.

Out of 28970 complete fund years (6176 funds during Jan. 1994 and Dec. 2008), we
find 1963 fund years (1572 funds during Jan. 1994 and Dec. 2008) that change their risk

exposures at 10% significant level.

3.5 Managerial Incentives and Adverse Selection

Hedge fund managers change risk exposures for varies reasons. For example, skillful
or informed managers may alter their risk factor loadings in response to changing market
conditions and produce alpha, as found in Chen and Liang (2007) and Cao, Chen, Liang
and Lo (2009). On the other hand, asset managers may also shift risk exposures due to
ill-aligned interests between investors and the manager, as addressed in Brown, Harlow
and Starks (1996) and Brown, Goetzmann and Park (2001). Huang, Sialm and Zhang

(2010) find that the most actively risk-shifting mutual funds have the poorest post-shifting
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performance and they attribute this results to ill-motivated trading activities and agency

problems.

3.5.1 Informed, Uninformed and Misinformed Hedge Fund Managers

From a risk-averse investor’s viewpoint, a fund manager’s risk-shifting decisions, if
any, should reflect the best interest of investors and result in improved risk-adjusted returns.
Among the set of risk shifting funds we have identified in last section, we categorize their
fund managers into three groups, informed, uninformed and misinformed, according to the
change in the Shape Ratio before and after the shift of risk exposures.

Table 3.4 lists the results. It can be observed from Panel A that "informed’ hedge fund
managers on aggregate reduce their total risk and the change in accumulated return after
shifting (14.19%) is highest among the three groups. As a result, ’informed’ hedge fund
managers improve the Sharpe Ratio by 6.86 on average and create value for investors via
their risk shifting decisions.

’Uninformed’ hedge fund managers on aggregate do not improve their risk-adjusted
returns via their risk shifting decisions, as indicated by the barely changed Sharpe Ratio.
On average, this group of managers moderately increases their total risk by about 0.36%
monthly but does not result in significant boost in returns.

’Misinformed’ hedge fund managers, on the other hand, aggressively increase their
portfolio risk by 1.30% monthly, however, perform poorly after the risk shifting and there-
fore result in deteriorated Sharpe Ratio. The group-wise differences on the change in the
Sharpe Ratio, the change in accumulated returns, and the change in standard deviation be-
fore and after risk shifting are all significant at 1% level, showing that the performance and
risk-shifting characteristics between groups are both statistically and economically distinct.

Further, we in Panel B examine the differences of fund characteristics between groups,
such as fund age, assets under management (AUM), the percentage of incentive fees and

management fees, whether a fund features a HWM, whether a fund allows managers to in-
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vest own capital, and whether a fund utilizes financial leverage. Panel B demonstrates that
unlike the performance and risk shifting characteristics, there is merely any statistically
significant difference between groups on fund characteristics, except that *misinformed’
hedge fund managers on average are (.7 years shorter in tenure than ’informed’ and ’un-
informed’” hedge fund managers. The results in Panel B show that it is not likely that the
categorization of “informed’, uninformed’ and *misinformed’ hedge fund managers is due

to its high correlation to some fund characteristics.

3.5.2 Different Risk Appetites and Adverse Selection

In this section, we use multivariate regression models to investigate how each group
of hedge fund managers makes risk shifting decisions differently in response to their own
incentive contracts, changing market conditions and their style peers risk shifting decisions.

First, we run the following specification,

Ao j = a+ P -Money;; + B -Money;, + B3 -Money;; VM g, -Money;, Y

Index; 1

. . i dex ; ;
1 -Vig_ 1 +p-AVig+y-0" " Ut y-Ac, Y U 450101+ % - RBT)

+ - VM Z O - YearDummy,, + Z A - StyleDummy; + €;;
k [

The dependent variable is the change in standard deviation of a hedge fund before
and after it changes risk exposures. The moneyness of a hedge fund manager’s incentive
contract at time ¢ is defined in Equation( 3.1) Moneyness serves a proxy for managerial
incentives from the contract, and f; captures the relation between a fund managers risk
shifting behavior and her fee incentives when moneyness is positive, that is, the fund is
operating above the water mark ). 3, captures the relation when moneyness is negative. f33
and 34 capture the interactive effect between moneyness and whether a hedge fund uses a

Index;

HWM. Vix and AVix proxy for the U.S equity market volatility and its change. o,_,; Y 4
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and AG,I "% IJ control for the risk and change in risk of the same strategy hedge fund
index and o;;_ controls for individual fund risk taking before shifting. R;,_; is fund is
accumulated return prior to risk shifting.

OLS estimates for all three hedge fund manager groups are reported in Table 3.5. Each
group demonstrates very distinctive risk-shifting behavior related to incentive contracts.
The risk shifting of *informed’ managers does not seem to be related to either moneyness or
the HWM provision. To the opposite, 'misinformed’” managers aggressively shift risk when
they have found themselves below the water. *Uninformed’ managers risk shifting behavior
is moderate in response to their moneyness compared to the other two groups and they
only respond to the upside of moneyness. It is also worth noticing that the *uninformed’
managers, unlike the other two groups, positively and significantly respond to the risk
shifting decisions of peer managers in the same strategy because the coefficients of index
risk level and the change in index risk level are both positive and statistically significance.

The results in Table 3.5 reflect agency problems that induce adverse selection. Namely,
the prevailing hedge fund incentive contracts encourage the least informed managers to
shift risk in the most aggressive manner, while this group of managers is least sophisticated

in risk management and alpha-producing.

3.5.3 Beta Risk Shifting vs. Idiosyncratic Risk Shifting

In this section, we further examine how these three groups of hedge fund managers
make beta risk shifting and idiosyncratic risk shifting decisions in response to their incen-
tive contracts. We rerun the regression model in Equation(3.7), replacing the dependent
variables with beta risk measure and unsystematic risk measure, respectively.

The beta risk regression model is as follows,
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l?jJ l

AcPY = o+ By -Money;; + B2 - Money; , + B -Money?:t WM B, -Money;, M

Index 1

. . . d . .
+N-Vigo +p-AVig+ -0, Ut y-Ac, U+ 50421 + ¥ - R3.8)

+ v -I?WM + Z Ok - YearDummy, + Z?Ll -StyleDummy,; + €; ;
k l

where

SSM; ; SSM; ¢
st [

in which SSM is the sum of squares about the mean from the three-factor model for
hedge fund i that has the lowest BIC. k is the number of explanatory variables (three in our
models).

Table 3.6 reports the estimates. "Informed’ hedge fund managers do not exhibit signifi-
cant risk shifting behaviors in response to the variables related to their incentive contracts.
’Uninformed’ hedge fund managers respond to Moneyness when it is positive. Misin-
formed’ hedge fund managers aggressively increase beta risk when they are below the
water. HWM provision does not function in restraining managers from excessive beta risk
shifting, since no interactive term is positive and significant.

The idiosyncratic risk regression model is as follows,

Acglpha =« +B1 Moneyl_t—t +B2 Money;t +B3 Money+ IlI'IWM +ﬁ4 Moneyl_t III'IWM

l7j7[ l,l
. . Index i Index; i
+ 71 Viv_1+ P AVig+y-0, 0 - U+y-Ac, I+ 061+ % R3.9)
+ 9 -I{{WM - Z Oy - YearDummy,, + Z A; - StyleDummy; + €,
k l
where
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SSE; SSE; i 11
Agéirha _ \/ Lit \/ ijit
i n—k—1 n—k—1

in which SSE is the sum of squared errors from the three-factor model for hedge fund i
that has the lowest BIC. k is the number of explanatory variables (three in our models) and
n is the total number of observations in each time-series regression model.

Table 3.7 reports the estimates. All three groups of managers show significant sen-
sitivity of risk shifting to incentive contracts. Moreover, the incentive to increase risk is
stronger when a manager is underperforming than when she is outperforming her own
HWM. Among the three groups, *misinformed’ managers again, exhibit the most aggres-
sive manner of risk shifting in response to both downside and upside of Moneyness. HWM
works well in reducing “informed’ and *misinformed’ managers’ risk taking since the in-
teractive term of for these two groups is negative and significant, indicating that all else
equal, managers that have HWM in these two groups tend to take less risk than managers
that do not in response to underperformance.

To summarize the findings of this section, *informed’, "uninformed’ and *misinformed’
managers exhibit very distinct risk shifting behaviors in response to their personal compen-
sation related to incentive contracts. Misinformed’ managers are the most aggressive in
increasing both beta and alpha risk. On the other hand, informed’ managers do not signifi-
cant associate their risk shifting decisions to incentive contracts and *uninformed’ managers
respond moderately. The total risk shifting behavior is similar to the beta risk shifting be-
havior for all three groups. Regarding alpha risk shifting, all three groups exhibit strong
sensitivity of risk shifting to incentive contracts. Again, ‘uninformed’ managers have the
highest sensitivity. HWM, designed to align interests between managers and investors, only

imposes limited influence on reducing excessive risk taking.
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3.5.4 Remedy for Adverse Selection and Funds of Hedge Funds

The presence of adverse selection stems from the asymmetry of information between
managers and investors. The problem is further worsened by the lack of transparency
problem increasingly scrutinized in recent years on the whole hedge fund industry. Funds
of Hedge Funds, as suggested in the literature (e.g. see Fung and Hsieh (2000), Brown,
Goetzmann and Liang (2003) and Fung, Hsieh, Naik and Ramadorai (2008)) serve many
functions, such as manager selection, portfolio construction, risk management, monitoring
and due diligence for investors who prefer the delegated approach of accessing hedge funds.

In Table 3.8, we examine whether the adverse selection problem can be mitigated when
the regression model is performed only on fund of hedge funds. It shows that compared
to previous results, the three groups exhibit much less risk taking in response to incentive

contracts.

3.6 Robustness Tests

3.6.1 Risk Shifting vs. Non-shifting Funds

The above results should not be applied to an extended group of hedge funds if the
set of risk shifting funds lacks representativeness for the whole hedge fund family. In this
section, we compare shifting funds to non-shifting funds and investigate whether the two
groups differ from each other on age, size, risk strategy, and other fund characteristics.

Figure 1 compares the distribution of risk style for risk shifting funds to that for the
whole hedge fund family. It shows that risk shifting is not concentrated on a risk strategies,
but rather widespread among the hedge fund family.

Figure 2 reports the distribution of calendar years in the period of 1994-2008. It shows
that the distribution of shifting funds does not differ much from that of non-shifting funds

except for 2005. Table 3.9 tabulates the difference between shifting and non-shifting funds.
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It shows that these two groups do no significant differ from each other on either perfor-

mance or fund characteristics.

3.6.2 Alternative Risk-adjusted Performance Measures and Catego-

rization

In order to ensure the robustness of our results in Table 3.5-3.7, we use different risk-
adjusted performance measures other than the Sharpe Ratio in identifying informed, unin-

formed and misinformed hedge fund managers as follows,

_ . ri—r f
(1) A pseudo-Treynor Ratio, JSSMIE and
(2) The Information Ratio % where rp, the benchmark return, is the hedge
ar(r—ryp

fund index return with the same strategy.

We also rank and divide risk-shifting hedge fund managers into 3, 5 and 6 groups
according to their change in risk-adjusted performance and label the top and bottom groups
as ’Informed’ and "Misinformed” managers. The group(s) in between is then labelled as
"Uninformed’ managers.

Our main results in Table 3.5-3.7 are robust to all combinations of alternative risk-
adjusted performance measures and different group numbers. Table 3.10-3.12 report the
regression estimates when the pseudo-Treynor Ratio is used and when the group number is

five.

3.7 Conclusion

In this paper, we study the risk shifting decisions of hedge fund managers in response
to their personal compensation from the incentive contracts. Although documented to be
positively associated with superior long term performance, hedge fund incentive contracts
do not seem to align interests well between investors and managers, regarding their influ-

ence on managers risk taking and shifting behaviors. Namely, given prevailing incentive
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contracts, the least skillful and informed managers tend to make the most aggressively risk
shifting decisions in response to the possibility to charge incentive fees and result in inferior
performance consequences.

The finding of the *Adverse Selection’ problem reflects the failure of hedge fund man-
agers to signal their types to potential investors, and the malfunction of incentive contracts
in revealing hedge fund managers quality. The results of our research call for better mech-
anism design for investors to identity managers characteristics, to reduce informational
asymmetry and to penalize managers for actions that deviate from the best interest of hedge

fund investors.
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Table 3.5 Total Risk Shifting Behavior of Three Groups of Hedge Fund Managers

This table reports the outputs of the following OLS regression model:

Ao}, =a+ B,-Moneyness;, + 3, - Moneyness;, - 1 ™™ + 3, - Moneyness;

I HWM Index;

+y,-ViX, + 7, - AViX, + 75 - 0,

Indexj . Ij

+/3, - Moneyness; , 1 +y,-Ac,

s Oia + 76 g+ 77 1™+ 5, YearDummy, + >’ 2, StyleDummy, +¢,,
k |

The dependent variable is the change in standard deviation of a hedge fund before and after it
changes risk exposures. Control variables include Vix; the contemporary VIX Index average,

. . R . Index Index;
AVix; the semi-annual change in it, o " -1 "

Credit Suisse Tremont Hedge Fund Indices of 10 risk strategiesl, Ao , the semi-
annual change in it, and o ,, the first six-month standard deviation of individual hedge funds.

, the first six-month standard deviation of

Indexj . | Indexj

These tests correct for heteroscedasticity in residual errors and diagnostic analyses do not detect
mutlilinearity and serial correlation. *, ** and *** indicate a significance level of 10%, 5% and
1%, respectively. All regressions control for the fixed effects of years and hedge fund strategies.

The hurdle rate is set to 4% throughout this table.

! With the only exception of Fund of Hedge Funds, for which the TASS Fund of Funds Universe Average
is used.
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Informed Uninformed Misinformed

Intercept 2.13 0.27 2.55
Moneyness” -0.13 0.46%** -0.05
HWM*Moneyness” 0.09 -0.03 0.35***
Moneyness -0.16 -0.19 -1.10%**
HWM*Moneyness’ -0.16 -0.14 0.43*
VIXiy -0.05 0.00 -0.18
AVIX 0.96 0.33 0.81
0" -0.02 0.36%** -0.26
A " 0.11 0.21%** 0.02
0.1 -0.79*** -0.57*** -0.70%**
r1 -0.04*** -0.02 0.10%**
HWM -0.32 -0.21 -0.26
Year Dummies Yes Yes Yes
Style Dummies Yes Yes Yes
Observations 480 960 480
Adj. R? 53.2% 35.6% 37.8%

*, ** and *** indicate a significance level of 10%, 5% and 1%, respectively
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Table 3.6 Beta Risk Shifting Behavior of Three Groups of Hedge Fund Managers

This table reports the outputs of the following OLS regression model:

Ao = a+ f,-Moneyness/, + 3, - Moneyness/, - I """ + 3, - Moneyness;,

I HWM Index;

+7,-ViX, + 7, -AViX, + 7, - 0,

+ /3, - Moneyness; | ty, .Aat'”dexj Nl
(beta)

+75 00D g b+ 1™ 4D 5, YearDummy, + ) 4, StyleDummy, + ¢,
k |

it,] k
squares about the mean from the three-factor model for hedge fund i that has the lowest BIC..
Control variables include Vix; the contemporary VIX Index average, AVix; the semi-annual
change in it, o - 1™ | the first six-month standard deviation of Credit Suisse Tremont

Index]- | Index;

", the semi-annual change in it, and o,

SSM. . . SSM. . . .
The dependent variable is Ao :\/ L —\/ k"t’l" , in which SSM is the sum of

Hedge Fund Indices of 10 risk strategies®, Ac
, the first six-month standard deviation of individual hedge funds.

These tests correct for heteroscedasticity in residual errors and diagnostic analyses do not detect
mutlilinearity and serial correlation. *, ** and *** indicate a significance level of 10%, 5% and
1%, respectively. All regressions control for the fixed effects of years and hedge fund strategies.

The hurdle rate is set to 4% throughout this table.

2 With the only exception of Fund of Hedge Funds, for which the TASS Fund of Funds Universe Average
is used.
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Informed Uninformed Misinformed

Intercept 6.20 -1.12 8.05
Moneyness® -0.32 1.09%** -0.24
HWM*Moneyness” 0.09 -0.10 0.86***
Moneyness -0.57 -0.38 -2.79%**
HWM*Moneyness’ -0.33 -0.45 1.28
VIXiy -0.23 0.14 -0.61
AVIX 241 0.26 2.60
0" 0.20 0.98*** -0.58
A " 0.39 0.49*** 0.06
0.1 -0.78*** -0.55*** -0.66***
r1 -0.08 -0.04 0.22
HWM -0.95 -0.47 -0.73
Year Dummies Yes Yes Yes
Style Dummies Yes Yes Yes
Observations 384 1152 378
Adj. R? 51.7% 36.4% 38.0%

*, ** and *** indicate a significance level of 10%, 5% and 1%, respectively
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Table 3.7 Idiosyncratic Risk Shifting Behavior of Three Groups of Hedge Fund
Managers

This table reports the outputs of the following OLS regression model:

AGii™ =a+ f,-Moneyness, + f, - Moneyness;, -1 + ;- Moneyness,
¥ HWM Index; N j

+/3, - Moneyness,, + 7, ViX +7,-AViX + 7, -0, 1 4y, Ao,

(alpha)

s O + s N+ 1™+ 5, YearDummy, + > 4 StyleDummy, + ¢,
k |

SSE, , . SSE, . ;.
The dependent variable is where Aoy :\/ kml —\/ I'(‘H'i , in which SSE is the sum
. n—k- n—k—

of squared errors from the three-factor model for hedge fund i that has the lowest BIC. Control
variables include Vix, the contemporary VIX Index average, AVix; the semi-annual change in it,

e 1™ the first six-month standard deviation of Credit Suisse Tremont Hedge Fund
Indices of 10 risk strategies®, Ac""™ - 1", the semi-annual change in it, and o, the first
six-month standard deviation of individual hedge funds.

These tests correct for heteroscedasticity in residual errors and diagnostic analyses do not detect
mutlilinearity and serial correlation. *, ** and *** indicate a significance level of 10%, 5% and
1%, respectively. All regressions control for the fixed effects of years and hedge fund strategies.

The hurdle rate is set to 4% throughout this table.

® With the only exception of Fund of Hedge Funds, for which the TASS Fund of Funds Universe Average
is used.
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Intercept

Moneyness®

HWM*Moneyness”

Moneyness’

HWM*Moneyness

VIXia

AVIX

o, ndex

A g'ex

0-1

ra

HWM

Year Dummies
Style Dummies

Observations

Adj. R?

Informed

-1.06

0.09**

0.07

-0.25%**

0.12**

0.10

-0.21

0.11

0.03

-0.72%**

0.01

-0.06

Yes

Yes

480

52.0%

Uninformed

-1.39

0.12***

-0.01

-0.16%**

0.05

0.11

-0.03

0.18***

0.03**

-0.71%**

0.00

-0.04

Yes

Yes

960

45.6%

Misinformed

0.54

0.14***

-0.05*

-0.50***

0.32**

-0.02

0.00

-0.01

0.01

-0.82%**

0.01

-0.10*

Yes

Yes

480

49.8%

*, **and *** indicate a significance level of 10%, 5% and 1%, respectively
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Table 3.8 Total Risk Shifting Behavior of Three Groups of Hedge Fund Managers
on Funds of Hedge Funds

This table reports the outputs of the following OLS regression model:

Ao}, =a+ B,- Moneyness;, + 3, - Moneyness;, - 1 ™™ + A, - Moneyness;,

I HWM Inder

+7,-ViX +7,-AViX. +y, -0, -1 +y,-Ac,

. e
+/3, - Moneyness, , R

N ART R 2 NP VAR R Z S.YearDummy, + &,
k

The dependent variable is the change in standard deviation of a hedge fund before and after it
changes risk exposures. Control variables include Vix; the contemporary VIX Index average,

AVix, the semi-annual change in it, o™ - 1" | the first six-month standard deviation of
TASS Fund of Funds Universe Average, A" - 1™/ , the semi-annual change in it, and o, ,,
the first six-month standard deviation of individual hedge funds.

These tests correct for heteroscedasticity in residual errors and diagnostic analyses do not detect

mutlilinearity and serial correlation. *, ** and *** indicate a significance level of 10%, 5% and
1%, respectively. All regressions control for the fixed effects of years and hedge fund strategies.

The hurdle rate is set to 4% throughout this table.
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Intercept

Moneyness®

HWM*Moneyness”

Moneyness’

HWM*Moneyness

VIXia

AVIX

o, ndex

A g'ex

0-1

ra

HWM

Year Dummies
Style Dummies

Observations

Adj. R?

Informed

-3.79

2.30

-0.73

-0.18

-0.14

0.12

-0.10

2.25

0.89

-0.94***

-0.16%***

-0.35

Yes

No

115

79.9%

Uninformed

4.32

0.19

0.32

-0.11

-0.70

-1.32%*

0.54***

10.02**

2.67

-0.21***

0.03

-0.24

Yes

No

232

44.8%

Misinformed

0.72

1.07**

-0.54*

-0.60

-0.23

0.20

0.03

-2.37

-0.24

-0.66***

0.04

-0.35

Yes

No

116

64.8%

*, **and *** indicate a significance level of 10%, 5% and 1%, respectively
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Table 3.9 Comparison between Shifting and Non-Shifting Hedge Funds

Panel A reports the differences of shifting and non-shifting hedge funds on returns, monthly
standard deviation, assets under management (AUM) and moneyness. Panel B compares the fund
characteristics of the two groups. T-test significance for the comparisons is also provided.

Panel A Comparison of Mean Performance Variables

Shifting Non-Shifting D-(2)
Number of Funds 1572 4604
Returns (%) 0.55 0.61 0.06
STD (%) 341 3.27 0.14
AUM (million dollars) 150.1 148.2 1.95
Moneyness -0.007 -0.005 -0.003

Panel B Comparison of Mean Fund Characteristics

Shifting Non-Shifting D-(2)
Age (years) 6.65 6.45 0.19
IFee (%) 16.14 15.44 0.69
MPFee (%) 1.45 1.47 -0.02
HighWaterMark (dummy) 0.59 0.59 -0.01
Personal Capital (dummy) 0.27 0.28 -0.02
Leverage (dummy) 0.49 0.55 -0.07

*, ** ***indicate a significance level of 10%, 5% and 1%, respectively.
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Table 3.10 Robustness Check
Total Risk Shifting Behavior of Three Groups of Hedge Fund Managers

This table reports the outputs of the following OLS regression model:

Ao}, =a+ B, - Moneyness;, + 3, - Moneyness;, - 1 ™™ + A, - Moneyness;,

| HWM Index;

+y,-ViX, + 7, -AViX, + ;- 0,

Index; . Ij

+/3, - Moneyness; , 1 +y,-Ac,

s Oia + 76 Loa+ 77 1™+ 5 YearDummy, + ' 2, StyleDummy, + ¢,
k |

The dependent variable is the change in standard deviation of a hedge fund before and after it
changes risk exposures. Control variables include Vix; the contemporary VIX Index average,

. . . . Index; Index;
AVix;, the semi-annual change in it, o 0 - "

Credit Suisse Tremont Hedge Fund Indices of 10 risk strategies“, Ao , the semi-
annual change in it, and o ,, the first six-month standard deviation of individual hedge funds.

, the first six-month standard deviation of

Index; . | Index;

h—r
——————before
\JSSM [k
and after the risk-shifting and then divided into 5 groups. The top and bottom groups are
identified as “Informed” and “Misinformed” managers. The rest three groups are “Uninformed”
managers.

All risk-shifting hedge fund managers are ranked according to their change in

These tests correct for heteroscedasticity in residual errors and diagnostic analyses do not detect
mutlilinearity and serial correlation. *, ** and *** indicate a significance level of 10%, 5% and
1%, respectively. All regressions control for the fixed effects of years and hedge fund strategies.

The hurdle rate is set to 4% throughout this table.

* With the only exception of Fund of Hedge Funds, for which the TASS Fund of Funds Universe Average
is used.
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Informed Uninformed Misinformed

Intercept 3.33 0.32 2.53
Moneyness” -0.25 0.31*** 0.04
HWM*Moneyness” 0.19 0.10 0.24**
Moneyness -0.21 -0.22 -1.44%**
HWM*Moneyness 0.16 0.07 0.75*
VIXiy 1.36 0.03 -0.12
AVIX -0.73 -0.08 0.81
0" -0.01 0.23** -0.05
A " 0.21* 0.19%** 0.02
0.1 -0.76*** -0.57*** -0.84***
r1 -0.03 -0.03* -0.12%**
HWM -0.33 -0.25 -0.31
Year Dummies Yes Yes Yes
Style Dummies Yes Yes Yes
Observations 384 1152 378
Adj. R? 53.9% 37.2% 40.9%

*, ** and *** indicate a significance level of 10%, 5% and 1%, respectively
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Table 3.11 Robustness Check
Beta Risk Shifting Behavior of Three Groups of Hedge Fund Managers

This table reports the outputs of the following OLS regression model:

Ao\ = a+ B, - Moneyness;, + 3, - Moneyness;, - 1™ + A, . Moneyness;,

I HWM IndEXj

+7,-ViX. + 7, - AViX, + 7, - 0, -I"+}/4-A0't

_ Index; j
+/3, - Moneyness; , R

(beta)

s O + Vs Ng + 7 1™+ 5, YearDummy, + > 4, StyleDummy, + &,
k |

H H (beta) SSM it ] SSM it-1,j . . .
The dependent variable is Aoy " = . = — k’ =, in which SSM is the sum of
squares about the mean from the three-factor model for hedge fund i that has the lowest BIC..
Control variables include Vix; the contemporary VIX Index average, AVix the semi-annual
change in it, "™ - 1" | the first six-month standard deviation of Credit Suisse Tremont

Index; Index; . ..
"9 1™ the semi-annual change in it, and o,

, the first six-month standard deviation of individual hedge funds.

Hedge Fund Indices of 10 risk strategies®, Ac

h—r
—————Dbefore
\JSSM / k
and after the risk-shifting and then divided into 5 groups. The top and bottom groups are
identified as “Informed” and “Misinformed” managers. The rest three groups are “Uninformed”
managers.

All risk-shifting hedge fund managers are ranked according to their change in

These tests correct for heteroscedasticity in residual errors and diagnostic analyses do not detect
mutlilinearity and serial correlation. *, ** and *** indicate a significance level of 10%, 5% and
1%, respectively. All regressions control for the fixed effects of years and hedge fund strategies.

The hurdle rate is set to 4% throughout this table.

® With the only exception of Fund of Hedge Funds, for which the TASS Fund of Funds Universe Average
is used.
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Intercept

Moneyness®

HWM*Moneyness”

Moneyness

HWM*Moneyness’

VIXia
AVIX

Index
0.1

A g'ndex
0-1

ra

HWM

Year Dummies
Style Dummies
Observations

Adj. R2

Informed

4.06

-0.48

0.29

-0.62

0.40

0.23

-1.78

0.25

0.62

-0.77%%*

-0.06

-0.87

Yes

Yes

480

50.2%

Uninformed

-0.25

0.63

0.21

-0.97

0.18

0.14

-0.51

0.66*

0.45%**

-0.54%%*

-0.05

-0.65

Yes

Yes

960

35.3%

Misinformed

6.93

-0.06

0.61

-3.35%**

1.81***

-0.38

2.69

-1.17

0.04

-0.77%**

-0.26***

-0.66

Yes

Yes

480

36.8%

*, ** and *** indicate a significance level of 10%, 5% and 1%, respectively

121



Table 3.12 Robustness Check
Idiosyncratic Risk Shifting Behavior of Three Groups of Hedge Fund Managers

This table reports the outputs of the following OLS regression model:

MG =+ - Moneyness;, + 4, -Moneyness;, 1" + 3, - Moneyness

+/3, -Moneyness;, - I ™™ &y, -Vix, + 7, -AVix, + 7,-0;" 0 -1 4y, -Ag™ -1

(alpha)

+7s O + s N+ 1™+ 5, YearDummy, + > 4 StyleDummy, + ¢, ,
k |

: : (alpha) SSEit i SSEi t-1j . . .
The dependent variable is where Ao} ™ = e — —— , in which SSE is the sum
. n-k-1 Vn-k-1
of squared errors from the three-factor model for hedge fund i that has the lowest BIC. Control

variables include Vix; the contemporary VIX Index average, AVix,, the semi-annual change in it,
"% 15 the first six-month standard deviation of Credit Suisse Tremont Hedge Fund
Indices of 10 risk strategies®, Ac""™ - 1", the semi-annual change in it, and o, the first

six-month standard deviation of individual hedge funds.

h—r
—————Dbefore
\JSSM / k
and after the risk-shifting and then divided into 5 groups. The top and bottom groups are
identified as “Informed” and “Misinformed” managers. The rest three groups are “Uninformed”
managers.

All risk-shifting hedge fund managers are ranked according to their change in

These tests correct for heteroscedasticity in residual errors and diagnostic analyses do not detect
mutlilinearity and serial correlation. *, ** and *** indicate a significance level of 10%, 5% and
1%, respectively. All regressions control for the fixed effects of years and hedge fund strategies.

The hurdle rate is set to 4% throughout this table.

® With the only exception of Fund of Hedge Funds, for which the TASS Fund of Funds Universe Average
is used.
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Intercept

Moneyness®

HWM*Moneyness”

Moneyness’

HWM*Moneyness

VIXia

AVIX

o, ndex

A g'ex

0-1

ra

HWM

Year Dummies
Style Dummies

Observations

Adj. R?

Informed

-0.43

0.05

0.13**

-0.15%**

0.05*

0.04

-0.03

0.08

0.01

-0.76***

0.00

-0.04

Yes

Yes

384

58.0%

Uninformed

-1.04

0.13***

-0.04

-0.25%**

0.11***

0.09

0.00

0.15***

0.03**

-0.74***

0.00

-0.00

Yes

Yes

1152

47.6%

Misinformed

0.39

0.11***

-0.05

-0.36***

0.19*

-0.04

0.52

-0.07

0.00

-0.71%**

0.00

-0.08

Yes

Yes

378

42.3%

*, **and *** indicate a significance level of 10%, 5% and 1%, respectively
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Figure 3.1 Risk style distribution of Shifting Funds vs. All Funds

Out of a total of 6176 hedge funds in data there are 1572 hedge funds that change risk exposures
at 10% significance level in at least one calendar year during 1994 and 2008. The graph compares
the percentage of each risk style for both shifting funds and the whole hedge fund family.
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Figure 3.2 Year distribution of Shifting Funds vs. All Funds

Out of a total of 6176 hedge funds in data there are 1572 hedge funds that change risk exposures
at 10% significance level in at least one calendar year during 1994 and 2008. The graph compares
the percentage of the calendar year during which changes in risk exposures take place for both
shifting funds and the whole hedge fund family.
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APPENDIX A
MATH DERIVATIONS IN CHAPTER 1

A.1 Optimal Effort Level in Model 1

Following we solve the investor’s optimization problem in (1.5) for the optimal effort
level e* she wants to induce from the manager, given the fixed fee contract in (1.8). Math-

ematically,

maxE[G] = [ g(Ir— f(d+c(e)))dF (rle) (A1)

The FOC

dE[G)
de

= [ sttr=s(a+c(e))felrlendr
+ / (Ir = f(iig+c(e)) - —f'(io+c(e))d () f(rle)dr  (A-2)

Given the investor’s CARA utility function in (1.13), the FOC becomes,
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dE[G 1 —x(e))*, r— )
2o = [ eptAir = flan o)) exn(- ) R ey
_ 2
b [ hpespl=glir sl +ee)) e e
=0 (A-3)
Substituting r — x(e) by 7 in each integral, we have,
dE[G . ) 2 )
d[e] = exp(~Apf (@ +c(e))) [ ~exp(-a,] (t+x)\/_o_ XP(—55) " 3 ¥ (e)dr
2
— Apf'cexp(—Ap fig+c(e /)u exp(— t+x))\/ﬁcexp(—2t—62)dt
=0 (A-4)
Simplify and we have,
12262
di’—[eG] = Aplexp(—Aplx+ L ° ) (e)
221>
— —Apf'c(e)exp(—Aplx+ 5 )
= 0 (A-5)

Substitute f(x) by ﬁ given the manager’s CARA utility function in (1.14),

o) = L)
= Al (itg+c(e))x/ (e) (A-6)
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A.2 Optimal Effort Level in Model II

Following we solve the investor’s optimization problem in (2.7) for the optimal effort

level e*x she wants to induce from the manager, given the fixed fee contract in (1.9).

The FOC
aEa[;]] = /u((xl—i— BIr)f.(rle)dr —c'(e)
_ 1 (r—x(e))*\ r—x(e)
_ / —exp(Aa(al +Br)) o exp(— ) (e
= 0 (A7)
Substituting r — x(e) by ¢, we have,
JE[U] 1 2
= exp(— Al — A1) / g PRl 5 ) e
- 0 (A-8)
Simplify and we have,
23272 2
c'(e) = AaBlexp(—A 0l — Ay BIx(e) + M)x’(e) (A-9)

2

A.3 The Second Term in (1.22)

When r < 0, u(ol) —u(ol + BIr) > 0. Also, when r < 0, r —x(e) < 0, and therefore

Jfe(rle) = \/2171:0 exp(— (rz_cxz)z )x'(e) < 0, since x(e) > 0 for all e by assumption.

Since the integrand is everywhere positive on (—eo, 0], the integral,
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/O [u(ol) —u(old + BIr)| fo(rle™*)dr < 0 (A-10)

—o0

A.4 The MP in (1.27) Larger than in (1.22)

Rewrite (1.27)

1o kN 0
') =

_u(anf.(rie dr+/ (ol + BIN) fu(rlet))dr

k)al +kIr) — u(ocl))fe(r|e )dr

_|_
%\\

k) (o + BIr) + kIr) — u(od 4 BIr)) f.(r|eX)dr

(A-11)

Note that the first two terms are the MC in (1.22), we then need to prove the sum of the
last two terms is positive. Perform Tylor series expansion on the integrand in the third term

(denoted by T') about around o/, assuming k is small,

" (u((1 —k)o +kIr) —u(od)) fo(r|eF)dr

~ /0 (u(ad) +u (o)k(Ir — o) — u(ol)) fo(r|e)dr

0 —x(e))? x(e
= _wu’(al)k(lr—al)\/;_ndexp(—(h 26(2)) ).h 62( ) ¥ (e)dr
(A-12)

Denote the fourth term by S and perform Tylor series expansion on the integrand around

ol + BIr. Similarly,

129



(h—x(e))?, h—x(e)

S:/O u(al+[31r)k(lr—[31r—al)mexp(— 552 )- = X' (e)dr
(A-13)
Let a=0, then,
* 1 (h—x(e))*\ h—x(e)
T|g=0= /oou (O)klr\/ﬁo exp(— 552 )- o7 X (e)dr>0 (A-14)

[y 1 (h—x(e))* h—x(e)
5|m:0_/0 ¢ (BINK(Ir(1 =)o exp(— = ) T X (edr >0 (A-13)

By continuity, 7 > 0 and S > 0. Therefore, the MP in (1.27) is larger than that in (1.22).

A.5 The shape of A(/h,e)

8Ag;l,e) — (o) — u(ad + BIF)]f(rle)
— X\ e 2 —Xle
= [u(ad) —u(ol+ BIr)] \/21_7ZG exp(— ( 26(2 ) )- h 0_2( ) ¥ (e)

(A-16)

dA(h,e)

Since u(x) is increasing in x, u(al) —u(al+ B1r) < 0. Therefore, the sign of —5;~conversely

depends on the sign of & — x(e).
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A6 A(he) <O

we see in (1.34) that A(h,e) decreases in h when i > x(e). Now consider that x(e) = 0.
Since A(h,e) =0 and A(h,e) decreases in h when h > x(e) = 0, A(h,e) is thus negative for
all > 0. By the continuity of A(h,e) in e, there exists an iy > 0 and ¢y > 0, such that
when h > hg and e < e, A(h,e) < 0. That is, if A(h,e) < 0 is negative on a point of x, then

it must be negative on a continuous interval around x.
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APPENDIX B
CALCULATION OF HWM AND GROSS
RETURNS

Solving for the HWM and gross return series of hedge funds.
(1) Lipper TASS database reports a variable called ‘InitialNAV’' and we define that for

hedge fund i,
NAV; = InitialNAV (B-1)
(2) The reported NAVs are based on net returns.
NAV;; = NAV;;_1 x (1+r)") (B-2)
(3) The HWM is updated monthly.
NAV/', = Max{NAV;,,NAV;,_} (B-3)
(4) Management fees are paid and incentive fees are accrued also on a monthly basis.”

MgtFee%

MgtFee;; = NAV;; X ——————
gtreeis o 1 —MgtFee%

(B-4)

UIf the value is missing, we use the first reported NAV instead.
2 Assuming that the reported NAVs are net of fees.
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IncentFee%

A dl tFee;; = Max{NAV;, — NAV_,,0} x
ccruedIncentFee;, ax{NAV, i—1,0} T ——

(B-5)
(5) The calculation of gross returns takes into account management fees and accrued

incentive fees.

Gross _ (NAV; ; +AccruedIncentFee;;) — (NAV;;—1 + AccruedIncentFee;;_1) + MgtFee;,
bt NAV; ;1 +AccruedIncentFee;

(B-6)
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