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Azl 1B =rh ofe] FAAE daiA v=
Q1 F2px}o] 7)< 2 B4 (technical analysis)oll <3+ 33 )
R FApA}e] v go] HBH o= Udelx S&P 500 F
A7, KOSPI 200 F7HA =5 A/ 3E 2 A9 tide
2 dgste] 72} SAAe] A= L AT HE o] BAE T Ues
Btk o5 JIFAAE APyATEANA Bl upep o] F=Ae A FAAS o] &g
A =2 W FAh(directional trade) S F= AMEFHS AR, olw o]jgh FA eI} 9

A3y o] dFS o= AHE S AlEd o] Hsimulation)s Fall S8k
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JEL classification : G11, G13
Keywords: volatility spread; skewness; kurtosis; risk aversion; index options; S&P 500; Nikkei 225;
KOSPI 200; GMM,; individual investors; technical analysis; speculator



l. Introduction
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WA 9] & 3] 1) &= (implied risk aversion)< & x
AEE I ok WARF N EE SAAURAEE o83 FARte APYFS Jo=
g Aoz FYArtAe ek 7149 WHEE B 9T Y& E(risk-neutral distribution)S 7
st A7 3 (physical distribution)2to] zfolE F& L s 5 & 4 Atk Jackwerth
and Rubinstein (1996), Ait-Sahalia and Lo (2000), Jackwerth (2000
and Panigirtzoglou (2004), Bakshi and Madan (2007)2 WA £33
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AWFYLE, AAARE] BAZ o83 AFIVEE FAE JEA ceﬁo]u}l 949
FPER Selt 7 AP B T4 4TS BUT £ Aok A AR} 2

A A= Al gl tal FAAT W niHe gadgel o) folge st

AT 5ol Uld /1A 714
of BasAw fHe B WS B PAA) wE FHF dFEsEel Fed 3
7] Wl Fb4el A4 glol A EnE ABIAN =) B B4 AFseA AEG

Jackwerth and Rubinstein (1996)2] <17 o] % FAAIGe] 3] F e tfgh A7 F=3]
A &E Qo= Bt Ao F2 S S&P 500 SAA G e A A2
gy JAA FEAIEY Al FSde] HA FAGEAGES FH dA AFE A3
Aom, ofn FAA o] W HUW nw, Ju, 5, dE M FHAAFERE o}

@, o, T2 59 AT §4 A
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g owoll Wi girh weEb oEek Aol e AFAC] mek At vl <
A= m=Hd Alelnh o T84S QA4 stal S&P 500 F7HA AN by} ik
A9l AIZAIER] KOSPI 200 Al )l AAME 7RGl Qleol e =78kal 1] T4l

o
U S Nikkei 225 54d& & A9 dide= A=t

2

B

2

' Ait-Sahalia and Lo (20000), Jackwerth (2000)& F-(Wealth)®] Fd W= 937 =2 Ailstn JAIIE
o] nAd 4 (smile)o] EA4S W oW Bliss and Panigirtzoglou (2004)= AT HEF¥ 9} A AGEF ] F7h&
S HAFsdA g yre =55 53t Engle and Rosenberg (2003) 49 AMARZY-EH 712
ﬂu (pricing kernel)& thaAHpolynomial approximation)E Ea =3} o] A Z X ¥ Black and Scholes
(1973)9] 2Ele} &% A IH(hedging performance)S B3} T},

% Jackwerth (2003)& S&P 500, DAX, FTSE 100, Nikkei 225 F7FA5&AA 2ol ] )¢ ¥ 3] 9 % (absolute
risk aversion)7} #9] 4=5Foll @3] TAasA] &= @A (risk aversion smile) S B At 28y o] A3= 5F
3 G s MElsle] vk X (cross-sectional analysis)S 3| %LOPEO}‘:]' Kang and Kim (2006)2 S&P 500
7 FTSE 100& 7|22t o 2 sk g4l disiA EA4 it 28y o] o H olgrst H& AlE Al
et A2 o] FoA A it



ZF FANGE V2] FE g WEd, AT FF 2 A7), 8 A7](tick size)
Azpe] A e Gol A zpolE ZHAAL Ut dlE £¥, S&P 500 F7HAlEA
ZAS] Ee 5N W HEA ToE dAAY A B YRS 9T

akal QUvhd, KOSPI 200 71414 A Aod o r 22 7] 22 Al =
SAY MAFAA] F2 o2 1ste] ©@r|zkell AlAl A 18] A ZFS 7HA= Al
gt A Fo AMEE SA] wleh @AY FAAE o] FAAGS
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. A2 o] gd 7+ Ao 3]y =E 37435+ v Bakshi and Madan (2006)<
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A aglel el o] &2 A9 7\]‘}_5}93\'?}.3 F2e] Fo)go]l Aitire] mEA

i FAE @S| Aolebd SHAQl F419] sheftail event)oly ol ES] 59 sfk

AdgEA WHed ~xy=r dAgt o]l gk A& Sl Bakshi and Madan (2006)->

S&P 500 A1 WAAAI Y =E FAsR o, FHE AP e 7EY] WEEA 9
(3]

_i'_
olst @7l S 74 Agel Ulgshes SRA 99N FHHG, 9P w

Aol Wt aqld] wa BAsuA Bk olel Fu FolA Feli AATAA A

H&S A9z ¥gE F+ 820dS gRlsta Ao A9 tido= S&P 500,
Nikkei 225, KOSPI 200 F7FA5 A4S Aed 714 Sa3 ol Al A9 7HQ
FA2F v go] Ao A 7] wioltt BIS Quarerly Report (2003)0] <]dlH S&P 500,

rlo

FTMAoZ RuFHAE &X v KOSPI 200 A%
<, S&P FAAI L 3% 7ol MAFAAA] < 5
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50%°] 4, Nikkei 225 &A%
A7t o] Fol J& vk
N1 FEA A= WA B A 2 A (uninformed trader) 24 A o] Eof wkgEtE AE Y,
Ak BEE 7HAA Rakr] wZel, ojugh pAWE s S W 13le] WAZFA e ¥
sto] ogh ZQIA of ™ LAIAD alel ok ANA] dFsiA| g

P ¥EdUuE el e AT Black and Scholes (1973)9] WAIHEEA 9] o 2o 7 FH o= Britten —
Jones and Neuberger (2000), Jiang and Tian (2005) 53} o] 2&o] Z¢2 2l 9855 A (model free risk
neutral volatility)e] 972 o]o] At} S&P 500, Nikkei 225, KOSPI 200 %AA14S E338l= 79 ZE S4A
oA AdFdHR TS ANAEHEAAS Z3lete @s 7HT. 18y ]Eﬁﬂ ARl o st *e‘% Alo] ol 3l
A% BTt 7 s Aolrt of@A o] FAX=A tig A= AL o] Fo|A A rokth. Fench,
Schwert, and Stambaugh (1987), Glosten Jagannathan, and Runkle (1993), Bakshi and Kapadia (2003)& o] &
& Afol7k FAAME Aol die g0 Zeulelel ol Aseha FAF, MEAE Aol 45T unth S
o 2 gre] ¥ AAI FAe 7}7ﬂ & e Z7]d vEsty] Wil A4S _I-‘ITE’]' FAAE A7) ket
gk AFEA2ZA ZEnds AFsHA "k wEA] AESHE TS AAG "l vl & i@s 7HE
10k Lo oIl ol WA A ol ie B & ol fael S ol

! KOSPI 200 FANEE FAREOR], 71, =9, VIehE AYA G At st spetE AR, GEA S
oldd Aw7t FAHA L Utk uhebx KOSPI 200 A174-e Al¢lstaies &3 A& d7l= dErh



o] Wslo] wkgato] AW $& AAT & el 5S B it FAR fEEE
54& A% dAvEs &89, ol (2003), BAW, A (2005), dodd, I
(2007), Barber and Odean (1999, 2000, 2006), Barber et al. (2004), Choe, Kho, Stulz (1999, 2005),
Grinblatt and Keloharju (2000), Kang and Park (2008) 5-©] ¢lt}. Barber and Odean (1999, 2000,
20006), Barber et al. (2004)S FA A&l Al A F2pALe] Fxps) e o} TR S HA she] )
JNFAAZE AE Bth= A8 7h4 dsto] whe} vimfjste]= 43S 7HAW & FAA
T8 HE A EAQ 248 Holw ria B3 39Tl Grinblatt, and Keloharju (2000)%
Finland®] 7 ejA5E of&38] 7HAFAA= F2o] AolA A FAd el A 5A7 04
ZF(contrarian) = F 3kl S R ATE E3 Choe, Kho, and Stulz (1999, 2005)9‘r 34, oA
T (2003), Y59, gHEH(2007), S, 25 (2007) = Korean Stock Marketol A 7 915
A7 QFAANE ekl Joew ARAYAT} of Bz AEHA EHAS A UeS H
Tk & # A< (2005), Kang and Park (2008), Lakonishok
et al. (2006) MAEAAE AjHoz shHe] v dueA anst 2 g FHE A
S3hs Blow A il e e d 7 2l 71 (Direction Learning Hypothesis)< #| A
SFItE ERE BIS (2003)= KOSPI 200 A2l ool A Wd A7t @2 due ==
HEakA) @ AQFEAA ] o8] o] Fol A AR vFo] AAFEALE %
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*EE AP Eet AAFAR] BAE EAE] A AT AYELE o] &
ghet, kA A el A TR AR AR el o) A avrt dAste AAE Mg etaL
olzlgt A e we AP WetE wAsth AA F2o] Wt wel FA7t
Ao a7k Wata, o] Mske Eehd Al stellA sHAdd midtE Frh wekA Ao )
AL Tl AMdHE A= WEd = Ak oA A Aol wet $3 3w W
sh7b BT, o] Aat= 9359 Aolol] digh adlow AAFEAAE] S A
Ao AAga o 4 Ut

 owwd] Ave va Ak FAE A93v s s&p 500 wAaAEel A g Flew
Nikkei 225 44173 KOSPI 200 &4 Aol 1 HE o]3dt) o8 3| viee]
AMAFAAL] v &3} whHE] BAE 7HATE 71E9] o] ATES BY AR AS
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AF5ES ML He B4 2 FE 492 AT F JE FAS A5y O
Ak E3 o] d FAES b BN AZe AHE Aol BGT 5 U= AuARA

(informed trader)g}”] Hul= xAkel 37 JAARE olge AYE H e FrIA
(speculator)©] A} 7] <& & #-24] 7} (technical analysis investor) 2 <& ZHth A= 2 A2 913 3]
L
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SE0] Aol7k AAFEAR] FAGH wFolehs S AFH) AAA FoF
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p(S) _, UGSy
a(s,) " US)

Em(ST) (1)

£ ol&3A Axtele v, AT HEEE dYd A FHAoENTH ALtdEn. o]
23k Mo &8l AR Ait-Sahalia and Lo (2000), Jackwerth (2000), Ait-Sahalia, Wang, and
Yared (2001), Rosenberg and Engle (2002) 5-°] it} o213t W Ee g83ol w3 Aot
= 7hebAl @71 wigol 1S el g ke EAle] rbesithe Aol V= AT
AT HILE7E A st AR st A AAE B27F b Aol TS VxR B4
o] o] FojA|7] wjitol Hj#E W7|% gt} (Bliss and Panigirtzoglou (2004).

e T Ao A WA Aol dS v fa AAREE Hg Aol TS

4.4

(2006) -5 ©] L AFolA = F A Bl Loto] Mg azyset s vee] #
AlE 743t Bakshi and Madan (2006)2] ®HES A g gtr}

2.1 Volatility Spread

=R AMEEE go]2 EAder] ald 1 77 Bob FolAE FAFS5FS
R(t,7)=In(S,,,/S,) & Aolsh o714 S &= tARe F7HAFelth p[R] & F7HA4
g9 AAIGEE(physical distribution)S YER I g[R] & 9% F Y E(risk-neutral

distribution)S 2] w] gkt

als

P-Z 1= (physical measure)dl2] 31x}% % (higher moment)> th&-3 o] AolH ], oﬁ% W5
0, A%, k,= H=s e,

ol (t,7) = [ (R—u,) pIRIR, @



~ [(R=4,)pIRIdR

gp (tr)= 05 (t,r)m ' ©)
(R—,)" p[RIdR
Kp(t,r)J ——, 4
o,(t7)
A7 p, = P-EE SolA ] f01F ol
AAFTHNEA (0h) HId PHeR Ut o] gddn)
o (t,7) = [ (R— ) aRIR, ©)

B =R gy W %A 2~ g A (volatility spread):= Bakshi and Madan(2006)< whe} o}

O-rzn (t’T) _Gs (t’T)

ol Mg AT == oufdt @Rl o) JAdS BS ZAUl FxpAbe] ol st 3
B} 7225k olE By s WEd 2xgsd ofusk 93ks & Z1917F? Bakshi and
o

24 deaze =g ol st

A& Z H & E(risk neutral distribution)i= 2 #l| & 3 (physical distribution)E 714 A % $F<=(pricing

keme)= nAF g Lol ofuf AAAAFFE Al Folshz TRl 195V E
a FAAE A AP E s v g

A THELY A5 HHFA (risk-neutral volatility)> o] A AZFAS 74 = 97FA 34
A

% o3l FEE S+ Ak 4 @ 0t ol & 4 Atk
7% (t,7) = [ REG[RI0R (| Ra[RIR) ©

where

_|n£

2[ 5 J . 2(1+In KJ
IRZq[R]dR = e”j:T‘C[K]dK +e”L‘TP[K]dK )

rc rc St 1 @ 1
[Ra[RIdR =" —1-¢ Uo FP[K]dKﬂL‘FC[K]dKj. ®)

Hk - oI AL W 5 A (historical volatility) Merton (1980), Anderson, Bollerslev, Diebold, and Labys
(2003) < wet oy g2 o= ALbst ojggh W Ry glE] ojugk 7H4y

NE GFL WA gvh B =Rl ASHE AEFPAEY Sol or ngo 57
49l grolB® GAH WEAE Ryl oEA gt SY89 PHES Ausin



o, (t) = \/2500§(R(t+l)—§)2 ©

1=1

pell
o

174 R(t+1) dase]goln o] 717t ool AR FrolFolt},

2.2 Utility and Volatility Spreads

B oAyoae tge g8359 wsAary s 7o) o249 #AE AF3 Bakshi and
Madan (2006)= HtEOo.= 7} Ale] @39 s F43kaL MRAFAAFS] Aol sl o}
2T}, Bakshi and Madan (2006)= 7124 I

of FEFS WA FLF 517 s 7

9.
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ofo
ol

AAgTE Hdedhste] gao daAE Alsst

_IE

[Bakshi and Madan (2006)’s Theorem] =xfx}5 0] tlEl))= 7}4 2 g5 M[R] & 02594/

) &/ 2/ 7/ 7)(Taylor series extension) 3/ U} #Fo] #AFer 7= IOk

m[R]~1- AR +%A2R2 +O[R’]

om o’m i
A7 m0]=1, A=—— ., Z A =— . o]&] 3l )3 GlofA 7} Yo
o774 m0]=1, A= R 2] = /2] po) Al T 7]
WEY ATees 0pon o] Fd T)rEih
ol (t7)-o (t 7) 2 A, 2A°
O'p(t,Z') ~=A X (O'i(t,r)) Xﬁp(t,T)+7x0';(t,r)x(;(p(t,z-)—1— A (10)

77141 0, (t,7) = 7O EFEES H=ojr, Kk (t,7) = =/

9 Al A A (10)> 2%} 714 A A g4 (quadratic pricing kernel)oll thall 4 &al Al A H 3ol

wrek Bxpzle] G437} Power £4% R HAATW(MR]=e"), ASHA & e

m
=

ek 2] (10)2> ofefiel #o] THAT
Urzn(t,f)—O's(t,T)
ai(t,r)

ol T3 WEA ATY=T) ()FE BE dx, (i) FX (i) HEFAAH(representative

2
z_yx(a;a,r))”zxe,,(t,r)+%xa§(t,r>x(ch(t,r)—3) (11)



ageny©l $191%)3) ol o8] AAEE AL AW 5 ek 4 (el WHEW FAAI 99

5
s goln $o)Fe] By PHEE(H, =0, k, =3)0rk F& dmsl FprEnc 2
kil

HEE AW WEY 2mdse go g Atk £oEo AEo] Az e AgA
olebd, MEBY szt Aol fgavEe] WakE Wudt wE FAde Ad

3.1 Data Sampling

ATl A A EE AE= 19999 195-E 20079 697h4] A E S&P 500 F7HAG &
A, Nikkei 225 F7FA14 &

god

, KOSPI 200 =7}A|4 A4S E3Hst). S&P 500, Nikkei 225,
KOSPI 200 F7HAl5/d o] Ahss B2 S 7kl frdatAl AQlFakabe] vl&

S o= AR G F ol MAFEAAY] gdE FAEH]e Euty] wEe] MEEin

oN
in)

KOSPI 200¢] 73-¢- vitd A#i=k 8 (institutional investor, foreign investor, individual investor)
Aol E/hHEAL ot YA AR A FAAe] F3dE AR7F dMEA @
Z12ju} BIS (2003)%= Nikkei 225 A A1 47} S&P 500 &A1 AI 2] A AFAAF vl &o] 10%
ok 3% 7HF W 22 Flsiion mebd 2 A Al sAAES Sl JHQIFAA
o] q3s AstEar g

S&P 5007} Nikkei 225 3412 79~ % 7Hclosing price)S A8 2™ KOSPI 200 &4 & H]
SAA AEAE A8ty 98] 24 508 o]l AE F& AMEETE® o] whe s&P
500 549 7L w4 wl= 7] F3kgk (mid-point of best bid & ask price)S Al-8-31H
Nikkei 2259} KOSPI 200 %49 714L& A# AZA7tE ARggth 229 7124 & (moneyness,
S /K)E 712H o= 0804 1.2 Atele] #hs A3l S&P 5009 ¢ 419 7H (deep-
OTM) =4¢] Ae7F #har 4] gAaprbAe] wig- Dgs o] 7fu 7] wZol] 09914 1.1
Abelo] FAE ARESHSITE F91F o] A S&P 5007} Nikkei 225¢] 7% W=} A<l 3
AE =) F2](3 month treasury bill rate) S ©]-&-3] 2™ KOSPI 2009 74 91¥ =7
St Apm o] AAIRE ¥ (spec)> Table 101 A2l =] lth.

il

A8

127, Nikkei 22542 Nikkei

6 S&P 500 F71A14 &4-E Ivy Option MetricS E3] Z71d 087} A5 Q)
A& KRX(Korea Stock Exchange)el] A

&
DataBase® &3l <7+ 7{3&}37} AZE 1 9} KOSPI 200 F7FA 44
EHlolHE vlsta i



o] w th&o] ZZ(criteria)S WA ¥ AR AQAI T

(1) oFefie}l #o] F-x12) A & Z 4 (no-arbitrage boundary)S ¢1HHsl= A S 214 3o},
Se " >C(t,r)>Se " —Ke™" 0
Ke"™ —-Se ™ >P(t,r)

714 C(t,7)(P(t,7)): A3 te] ZEmolzt 78l 26E) &4

St AlA te] 7xAAE 714

=
N
N
Ifo
Y
o
o2
>
N
N

S Ak A olA putcall parityell olali4] shite] @ALEA A sl S )
o] A7l Y& 4 7] wiEel OTM JAwES ARg-gh)
J (implied volatility)®] 5%°]3} &€& 100%°]49] 4L 7[240x7 & Ao

2 o dE o] Al gt

)
=
=2

rE

offt

>~

e Al & AW A 99914 1047 Atolgler OTM H49] F°i= S&
2 7~1047Y, Nikkei 225 3412 5~157], KOSPI 200 &A1& 2~327] 2 325
AesiA Adss PAEEe = FaF sodwon, AdsHd

A oM ZEAT A £ 2R 24s0
3.2 Descriptive Statistics

Table 3= & AFolA AREHE FA9 V|ZAPAe] dESoES] V2 SAFS e
oAtk S&P 500 A<=, Nikkei 225 #] 4=, KOSPI 200 #1570l thalA & 7]7+(1999/1~2007/06)< -
F717F 1(1999/1~2002/12) ¥} H-H-7]17F 2(2003/01~2007/06) .2 Lo SHA| HojFa Qv 7+
Aol sl AR BAEE 2 Ao)E HolA| gkkom S&P 500 A9} Nikkei 225%

o

~

Tl g FRE FARTH KOSPI 2009 4%+ 53] WsAe] te F Al vls) A4
el BE AlFel dis] 7R 712 455 o8 AR REAAE hcss
A4S Btk ol thaiA = S&P 5003} Nikkei 225% H-&i= th2X|ut 03} fFAFeE )%
E HS o1 KOSPI 2002 iAo ® & 59 s 7ML Aok s Al Ao &
T ATEERET 2 FEE A3 9o 75 KOSPI 200, S&P 500, Nikkei 225 =9 %
2= @1t} Bakshi and Madan (2006)°] w2 &9 oo} ko] %3 HEr7F #AZEAS o,



72 A WEY ~EAEE B A SHAGH NRAINES B Bee v

7t NA A AEQ 2ol YAk oo MEA Ayl BEE QT Table 4= 7+ A%

o disf 19 wh7] A9 MEAATH=E UEd Aold, 28] A9 199 499 v=
Al gob Tableol A s Folvh. A 3tol disfA S&P 5009 WEA 2ITH=s
54.05%%] 2™, Nikkei 225 21.19%, KOSPI 2002 17.63%°] S 713k’ 7z de = o]
A HgHS woll &= 20001 - 20023 ] S&P 5003 20001 2] KOSPI 200 #l¢)dtais w5 <
o] Mg 22 =E Tt 49 WEd AZYEE 59 dEe & 23 HE aga
A3 3] 9] g e Rbg rh(Bakshi and Madan (2006). AT HH &G0l AAAE S 3]s

WE(Z,)

tio

rir

k1

o] - 50% Kk 2 kS 7Fxth o83k 7 3= Bollerslev, Gibson,

and Zhou (2005), Carr and Wu (2004), Jiang and Tian (2005)¢] 27} ¢} % &-Abs}ct,

IV.  \olatility Spreads and Risk Aversion

4.1 Implied Risk Aversions

Tl AdTHHEAE - AAEEEA - A% - HEE o] &3] Bakshi and Madan (2006)

Theorem 19] o] 27 Aloto] g% 937 ws 244 o/ 441 5 A=A

oh(t)=oL(tr) |
o2(t,7)

A714 0,(t+1) 3 &, (t+1) = t+1 AHeA AggoEe] AR =g Hiolth 9

e(t+1) =

Ao mEw Mgz is APy e . Mo ofste] IS T

=k o714 a8 (1202 HER AEsle] Hansen (1982)¢] U WH3}A & (Generalized

" KOSPI 2009 i@ % 7o) WEAaTa st vd 7o) tal 1) WAE, &A%, 490009 43
o Aol g wAth o)A ARE FESE B4oIH /1A E(moneyness)el Aoleh Arprkel e Afolal A
M EAA. AT AR ADE fAjeit.
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Method of Moments, GMM)oll A &3l I =E FAHSE Al 91 o]&9 HAHS

$ 5 ok BOFUES APIIEES TSt dold AAFYATH, AALUE

D

ofN
ol

deole] A®WS= (information T=i= instrument variables) Z(H)ol e g(t+1) o 2w ¥A
(orthogonality)ell °]&te] th&-5 wEEgit

E[e(t+1)|Z(t)]=0
whebA ofje] A2 FAA R 007 o )

1 T
%[7]5?28(”1)@& (13)
t=1
GMMe] EATES Th sl Fo4E A28 S A% B 98 4 AT

J; =min_ g, W, g,
A7 W, = 5 0 o HAF#4E3) E(Variance-Covariance matrix)©] <159} T} Hansen
(1982)= T xJ; 7} A<H (asymptotically) 22 g, ¥ o} 4 B4 59 zto|g} &
2 A} (degree of freedom)= 74| = ;( EXE gEr= A4S BTh
TxJ; %ol SAA o= 7]z} thH, Bakshi and Madan (2006)2] Theorem 1] ]3] W5 2
Y=t 2R ETGE 7Hgol ARHASS Yrigtt o & 59, 7HA A8 4 (pricing kernel)
o] Power &30l o3 FEj7F ofy A Y13 =, ef=- H = ]9 aglo] WEd
ZHE=E AAsted T 7 Ak
2 40 QlojA 7HE oYy w2 FE H9AH A E(physical moments)S A Sk
AT WEES A5t HA A L%7]7J(sample window)o] FtH, S5 = fest F=
7h g zbE Aolw, AUXA Wi o] Arw Qe AEe] ArVE oddE & v
(Jackwerth and Rubinstein (1996)). ¢ Al S A}E ¥ 3teh= 3124 E-2 Bakshi and Madan (2006)
°] Theorem 1°] & A¥SQo %= EF35ta 7|Ztsl= AdE = & Atk 8= olddd 2
7o 7hsdE =ol7] st A e WEAS wiE ABAEAY 6/1d e HEAdS b
g Llste] AES AAtele 7 O 7FA BREES A"ssith oldg MdEle Bakshi and
Madan (2006)] =3} fAFsheh
T 7HA Aol Ararr Aate] A AsE 98 g EHAT

(1) Set1: sk o2 (1)

i

O

i

(2) Set2: 4529+ o (t) ¢ o2 (t-1)
Aol Aol glojM By Be A(sene] JRWFE AREste] At

il
fany
o|\
o)
o
=
it
i)
=

11



e 74 gob 9 F K AL B ANE

i
4
rot
i)

4.2 Empirical Results

Table 59} Table 6> SF oA 271 GMM W25 o]&3te] A =E Arte difo
o}, A B 4= (instrumental variables)2] Set 27}4]o] th3lA4] S&P 500, Nikkei 225, KOSPI 200 &4
Aol AE3FEE ALtsGlth Table 5= A A &S Aldbsts AANA AL 7]
6049 A=E ARESH Adol™ Table 6 Ad 7] 0¥ 9 AmE AMEZE Aol
Tableol] Bl gh2 oA A7 dHBAE 1 PFHE AHEste] 573
HAdnt o] & I A RBAE LEEr] A AlAbk(lag)e 3o.® ASISATE oA &

T MAEZ frARSE ghelth. Table©] “Unrestricted Estimation”2 o =9} o] R5F A
oFS 7hshAl %8 4 (12)5 A8 wWel Aol

Table 52} Table 6°l141 J; EAIZ°] p-values EW Al A% BRS¢l A] Bakshi and Madan (2006)

—

HN

AN

Ax3
l-i 1
M
e
oh
M

W

°] Theorem 1& 717t o= IAth 3 dF9 A3 ARG A #A8le]
EAFoR F93 %o e FAY FAY 939 Ee A7) S&P 500, Nikkei 225,
KOSPI 200 &A1 o & etk 60€9 A=E ol &3 &S A4t e v &
o] 7]$- S&P 5002 10.64, Nikkei 225 6.18, KOSPI 2002 2.749] 91339 =7} F4 ¥ At
270 w719 Aol YA 27 6.29, 5.06, 1.560. % T A2 kel 993y = =4
Hlou 1 A7]e] A AT o7 1 FAdol Ao A2 sy =E 7t
A= AL w77 2 FAe A A(horizon)o] 11 BAEARL TRzt ofs) A E M, 7]

A 94 & o rolling-over & Wa 7] Mol f83A ol §d etk Aol

12049 AEE AHE-E Table 62 A¥% Table 52 Axbe} ARSI bk 21 7ke] 9]
FolA FEF deet FeE AFEIS W, AP Y e oft Fe goE wHEHAT o
AHA A E S AR Ao 1 ARE AREShe A RS HEE STTHNTIE 2t
UolA 2 (12)5 A7 A3 e A 42 Fabel gl

S&P 500 F7FAGFEAA el e Ay R3]V dia AFAE V=Y dAEH
Hl a7} 7hsateh, 3 =] o] &4 FnbxlS 35+ Bakshi and Madan (2006)°] 73

% $-(sample window)7} th231 SEARE 2 A Ao} FAFSE 12~179] S8 3T
© 1, Ait-Sahalia and Lo (2000)% 12.709] #t& F43F3ith o] ¥roll Bliss and Panigirtzoglou
(2004)= 1525 -3F - 45F¢] wh7)o] thel 9.52-5.38-6.85-4.089] $3 3|92 FA4&t9ch
Bliss and Panigirtzoglou (2004) + & A9 Ay Et} oA oz 2 ghs FAAT vh7]e]
uel @3]y ] A77F Folew Holde 2 A7 Aot S TR

o] BYel Table 59 62 et HI:el Aks 7S W AAI9 s FAsI A} A

(@) =

T =
= =

EE ‘T'O—]
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wo] AU 2248 AZeT A 1) FES AFEE F 307 uAHT e HEo
FEFL AAPeH, 4 15 HEd 002 uAste] x| JFS A A s
2 2
o.(t,7)—o. (t,7 12
e(t+1) = n(t7) =05 )+7x(a§(t,r)) x0,(t,7) (14)

0',2) (t,7)

O'rzn(t,r)—as(t,r) 7’
0'§ (t,7) 2

Table 59} 69] ZA32 B HE o vla] Z TS 7HXIth S&P 5002 H o Aok

< 7}shd Theorem 15 717+l o™, Nikkei 2259+ KOSPI 200% ]33] 9] %27} “Unrestricted” 2]

Aol vs) 2 WstE U ot S&P 500 H A A%l Al Theorem 10] 7]17+¥l %12 Table 39

™

& & ok WBHsTAsE g9 9%, el

e(t+1) = xoh(t,7)x(x, (t,7)-3) (15)

4
it
e

S&P 5009] 7|ZFAHES KW 1 7

.

Zap el ols) A B A7 FYTINA S&P 500 A7 AAT Fo| o
2 wolx gtk meb AEES Al AL P AT /4AIE ARE Foh ol

wa] ool tidk Aok tiF-Eeol 9 Theorem 18 7|ZbEA EFS ub ol
“Unrestricted”oll A 4 E 938339l & 2o]S HolA| &gkt wata] A SHAA A9
HEAd 22 so gigh dFoA HAEs d=rmy Fesitta & 4 dr) o]y gh AR

Table 34 = S/AdAFolA dlme] vt AAHer Avs AMdz njFo] Haks o

& ek
4.3 Relationship with Individual investors

AN S EE Aladts Aol v SRS A2 A3 =Y =47 AR
o] Fxpxbe] vl &3} whn gtk % o]t). BIS Quaterly Review (2003)el ¢]3}H KOSPI 200 &
ARGl JHQIFAALY] HIE-8 50%E 73letH, thE e FASEFAIG ek FA4Ake
Hlgo] FAHo R FHEA= ZAIT Nikkei 225 A FF A A2 10% 5, S&P 500 544
who ) golgl 3, dubdgo R Aol FEA A= AWE H-R3 informed traderz}
7] Hoh= 71 A A (technical analysis)ell o]Eshi= FARARR A A Qlek ol# 3 AREE

AT Aol 3] w418k FARE & HAAT (2005), A5, R (2007), SR, 25H
(2007), Barber and Odean (1999, 2000, 2003), Barber et al. (2004), Choe, Kho, and Stulz (1999, 2005),
Grinblatt, and Keloharju (2000), Kang and Park (2008), Lakonishok et al. (2006)2] 1+ 5ol 23] #|
Z] #H t}. Barber and Odean (1999, 2000, 2003), Barber et al. (2004), Choe, Kho, and Stulz (1999, 2005),
Grinblatt, and Keloharju (2000)= T2 Aol A |l FEx=2Le] =2} s efo} FAA S A5

8 S&P 5009 ¢ ATANE AA sH 9% 7} 3] F7¥shAl "t E¥ddolet e FHAL] TV
LdE 58 “Ul?ﬁ A Ays 1w Q=r) A ﬂﬂl 45 = AS 3 4 At} (Chernov and

Ghysels (2000). Anderson, Benzoni, andLund (2002)).
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of JNJIFAA7E AR B U= 74 2ZA] Wste] wet win]E stE = 43S 7FA W (technical
analysis) tH& FA2F gl Blef AE2AQl EAE Hola dukal Bl stk 53 54
Aol Ak o2 A5 7oy &=l FAAE ol FAFTAH

2 9bhd JAFERAE 9 F A A H(contrarian trade)7 = o] HS H<elul Ath. Odean
(1998a)= Hl=r9] AAFAAE0] EAS At AL FAS= Aol dom oHs 4
o A AHH o o FAAHYHE BHds A A

FANG WS SANGANA AAEAR] GTo] TG RS G AFA ol wA

(momentum trade)S ©}

oot

AT & 7AA (2005), Kang and Park (2008), Lakonishok et al. (2006)2] ¢ --1to] 34 A] 7ol
Al AN QIFRRAREE] o g s Wolth? AA & AAT] AT FAA A AAF
AAp= A o7 o] Yy YA EH7F E OTM A4S A5gS wglon 749l

2 o|Z7tA M3 FFIE L Y-S KTl Kang and Park

i)
tio

N
)

]_

Tio
i

FAAY Az
(2008)-> net buying pressure &35 ©]-83] KOSPI 200 & A2 7+ FxAF 174 Limit
of Arbitrage, Volatility Learning Hypothesis, Direction Learning HypothesisE H] 3. 735315 t) 53]
Kang and Park (2008)> A E|olEl9} AFH OB S B AR&Sto] 7R e HF sqlth 7Sl
F2pAbel 98] FEE = KOSPI 200 A <4=%-%A]7%-2 Direction-learning hypothesisE ] %] &} =
ARE FRow 53] NJAFAATFANA 1 B oS F=eRlvh olelg A= AA
g & AT Aol Ad¥ETE ES BIS (2003)%= KOSPI 200 &AAIG 2] oAl wakA
A7t e BF FES AEaA B AAFAA 93] o] Fol A= AR vRo] A
JNFAAE 5 2AQ1 F7] A (speculator) = 7F4 3131 th.

olgAl 1wt A= MAFARE ARE KAk A EA A (informed trader) = 1.7 1.
e 971 AR E o el anE Jdshe EHRAt T Bl A4
3 gtk AxE oleF AFLS mhgo R, dgdA uel 2 AgeMe] ARIAAEY Aol
7F ANFEARA ] T A (71522 A) el o] yEbhd e 7HE S Al

U oAM= ol 7S ASs] falld Aol FAol e Ad BFHEFAFT34

A% £3) F& EARAFFYAN s FED 9 @3N E o @A Wakahe

V. Technical Analysis and Risk Aversion

Y Kang and Park (2008)& 7NEx1#1e] o] t)s] LAAE vfzl =22 ojyth A4 Exjz} Hz =53
A= ANAFAAY] 547 Aol g 25 7HeshA dlah

Lakonishok et al. (2006)& n|=+eo] B &7 2] %] 3] x}(brokerage firm)¢] EFJel wa} SAAF o] T2 et
I FE BN Sk 152 A5 AR st FAA AwS AR WA Xsta 7 AR 1570
2 o]&3sle HEAA AL ESE Ball (HHA R B 437 vuEA S gl

3
=
=
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2 HollM e 7 FAAGe 839 AolE oldsty] fEl tedt AlEHo|AS & K
ket oF Ho A 8= g3 Zolrf Zb Aol Fofshi= NJAFAAFe] vl&
A3k Bo] gle-S Feld 4= ATk BIS (2003)o 4 AF3F fFA}A}e] HlE-S KOSPI

200, Nikkei 225, S&P 5002] o] o g ure] I7]1= v &o=2 Yelytt)
2 AdAe Ve BAS Tl S4S Adste] 49 7HEel @182l JEgSs =
NS W FAH UHAS E8 FAEE A3 =Tt ofE@A Wmss AQAE AT Aol

5.1 Economic Framework

7] ZA}Ake] 2-#9]-& Heston (1993)2] SV (stochastic volatility) &S 2] &3t}
dS, = uSdt +,/v, S,dz,(t)
dv, = x(0 -V, )dt + o v, dz, (t)
714 z,(t) 7 z,(t) &= Wiener 788 whEt}

under P-measure (16)

f

SV sloll A A3 72 contingent claim®] 7}4& H71sh7] Sl e $-2ls WEA

i)

3ol t)gk 714 (price of volatility risk)oll thak 7}A o] ozt A(S,v,t) o] MEA ¢
o] Zeu|Yoletyl RE A FES thE-9 PDE (partial differential equation) & W53l oF

3o,

2, 2, 2,
lvsza Li + poVS oy +1 2va Y +rSa—U+(/<(0 v,)—A(S,v, t))—— ru + ou
2 0S oSov 2 ov? oS ov ot
(17)

o o]&l 7173 ZAA g (pricing kernel)7} £ A g-chH

E
offt
oX,
[kl
ik
=
2
rlo
i
lo
lo
ol
oo
o
Ml Hx

4} wheF Cox, Ingersoll, and Ross (1985)°l 4
AqH G857 &v](consumption)oll 93] A ETtA ohso IATE A He
A(S,v,t)dt = yCov(dv,dC/C) (18)
of wj Anje] ZTrAAVF WEAol oa] dIFe werd o =z (risk premium)
< A3 9% yo} WsAd vl o3 dFgFS vk webx 918 F H(Q-measure) )l
A g gol B8 Jbseit.
dS, = rSdt + /v, S,dz,(t)
dv, =& (6" —v,)dt + o v, dZ, (1)
K0
K+A

o]g]dl SV LR A1 EXLE B ojto] EH

under Q-meausre (19)

= WSS

ANAN k' =Kx+4, 0 =

2
=2
2
o
i)
-z
s
i,
=
ule]
e
o
b
lo
g
ot

—=0



= Q0T o, 2839 FH A3 A& AFH 7T da glo] A (18)
Zal Agzende] A hgdet w58 Heston2] 74 Al shol A
el 1= 714kl Bakshi and Madan (2006)] WHES o] &3 v E FH3}
AL, 7l=A A o3 ZHAR s HAgS w fs| 9o ¥WstE g ¢ T
xRl A 7F AlghE Wbl sV RS whet F7b7F Wgitar 7pgsiat Tkt
7 A F7rel wsks ol g AM(rlEd £A)E dvhd 49 THAE o] &7telA
Hold 5 Sk o241 A vz AAl AeA e E(tick)e] A, AHH&
(transaction cost) ¢ SHAIZ <At A} A7t WHAISHZ] o] H Tk Bollen and Whaley
(2004)°] Aol A w1 wpA g F Al A = Limit of Arbitrage &= 2183 A3}
AL dek E=gE JRQIFER e s A AN, A (2005)9] Al whEw 7Rl
FAA7E AdEshe A4S doido® 1 yridva o
olgjgt a¥E B3} ar] fEiA e 54 7ol vy o] AAdEva /1A
3191 t}. Bakshi and Madan (2006)2] W22 9714 FATS ALE3EH7] wliEel] U
Aol AR stel] gk 78 L Attt

N e )

¢

o
0y
izl

S

ISOTM (SUK!T) =P, (St, K,Z')(l+¢x(st—sl_stjX[StS_KJJ

FAAZ} 5 *ﬂ(momentum)e upel FAgtgal 7gekal 7 e dod Als 3
AR ot OTM E5 Atgla & Zlojw F7p7t stsgivd 974 X54E& A
H a1 & Aot} olgt g By 22 A S (arbitrage bound)toll Al 99}
7HARsE deoitha 7P ety A (2002 B 917bA F3 Eo] Heston 29| o] &

& Cy(S,K,7)ol 5 717 mAo] o] folAE AL AT 4 vk,

(20)

J
ofy
_?lJ

[%j—t‘ 2dge] gt g3E v s, [K_Stj—t‘ 7}A % (moneyness)el] T
t-1

==

< (momentum)F2}2} <

waein], gol Argto] AW 71%H BAd o $a7t A

e
o
_}lﬂ
il
v
uj
=
v
AN
rlr
l-fﬂ
ni
FEI
E
AN
Lo,
_i

folr
rlr
i’“
ﬂ

N
>
_1
59
/a
o
=1
2
5
S
il
"

5.2 Simulation Method

Heston (1993) R9< wEx= F7F 2 549 AAL dolHE 3871 #1s) Euler

rlr
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Maruyama ©]2F3} ¥ (discretising method)S %3 ZHZ-Z A& o] A (Monte Carlo

Simulation)& &gt}
S, = Sy + S, dt + v, Stz
V, =V + k(0 -V, )dt+ o v, dtZ?
S, = Spy + 15,40t +/, S, dtZ}!
Ve =V, + 600"~V )t o v VdtZ 2

under P measure (21)

under Q measure (22)

>

(Z}hZ)e pol BA5E M BEATFRE bl
A 549 & 1000 )™, 2071 9] AL7EA S s Heston 5417+
T3k o] uf 23S AMEe #AA A= X% E(numerical integration)&
Moodley (2005)7} 7} A &3ftl ® Q1 “Adaptive Gaussian Quadrature Rules”S
Abgetitt. ol FA AltkE Heston wA7bAel 4 (2003 2ol A ZHACd BAS

sk ol gAsbAe Al At MR RES go Ao folgh wEol

oA71H Zlsh Z2(

= AlEdolA

o

)

A FAL T3 dedsA, de, IS ol FAHACRREH ATHETAS AL
S}, o] kS ulE o 2 Bakshi and Madan (2006)¢] WA AT =S Folal 933y
T8 FA%

5.3 Simulation Results

77 ZTh thE R4 Heston (1993)9] &
Aatdom 9 u A (risk premium)S At A o
t s

Aol el 2x5 F4

o
re _1
-4

dom FE3k o]
2t} (Bakshi , Cao, and Chen
12 = AT 09 $19

>

(1997), Anderson, Benzoni, and Lun
zgu e A AlEdold AL W, s a2Zd = 09 77k gl u
gk o1 Bakshi and Madan (zoos)g e 712 E A

Table 8, 9, 10> AP Zn| S -25% 7HA IS

i
2
X

A&7y A3, prb AW FlEREE Fo d=E 7RI Table 82 H=7F AHe
(0=01)¢] ZA3E A3ty FaAgel vt AFTHATES g+

17



ol Wl SrHem s ddiiE A2 s Y WA E Y s s B
F(g)ell whel s ALY T Ushaped 7HATH ey Rae s)7bEls A9
st A H o R Fasts FAE upErh

Table 9= o7} 038= SIS we] Afolvh. Fit Wed> Table 8E.tf oFzF 7h
agon HErh TGS 9T 4 vk Aedael meh fdsvEe) Wk A
Vgl S4E TR o AAsE PR, e Bl w9198 v e U-
shapes 7hilom, 09 aAFd Wel= Wgte Wl whet ghastan, ko] el
4wl SUkehe S B9

o & 05% T7FAIR] Table 109 Axbie ko] FyAlgol tisiAs mgmrael] ne}

%

s
2
o

I S AR TATE A Amoneum i VA
AFA A (contrarian) & Shotar LT 2 Ao WREWESe} OSAI7IH o] Tl
A WAgEs FAFSANS destar o w2 gFAA e dedr ey 529
F3 HEAY e wet 913 wste] e Aol WAk wEbd 2
ANE F&f MAFAAE] A=A AY YE)7F S&P 500, Nikkei 225, KOSPI 200 &4 A 4

o] 3|9 % 2ol E s A = gk E3 A Y=Y Wt odETt
AA YEFA] ekt
ey ol gt A ARIFEAAS] TRA4E VA= ek A 27F AEE
Heston X @2 F&3 WeA Az = xfo]lg vt=s=dl ofgfwol AT o= gkl
.9, 109] WEA Aol 2%7F A HA EAoh whebA SES fR 39 =
o] W3tE dFshA XIS ¢ vk wEbd gE A4 WeA Edolvt A2 (jump)]
Lol 2o i vk 2y o3k A Az el gk 2709 7o) 2
Qaluz syl Wals BA317] oyl =k 2ol A ] A sk(limit of arbitrage)

gk Aol ZHANSE 7H (20) o] AUAAl Hwskar 2 Ak 7= vk FH

_10

VI. Conclusion
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A Moz =g - HeE o] &3 S&P 500 T A1, Nikkei 225
THA G5 A A, KOSPL 200 F7FA1 =5 A A1 0] @8] w8 Fgstal vla 483l +
8¥ 13| == S&P 500 AN A 7HE Z1om Nikkei 225 54 A%} KOSPI 200 +
AAgol L FHE olQlt) ol et A3 A= RS ANAFAAFY] HE I DA ol
21o] 11T} S&P 500, Nikkei 225, KOSPI 2005 # A9 o= A o] f % Al A9
MJAFAAL vl go] HgA o2 G A7] witelth. AF3 L] A7]= MAFAAS] Al
v &3 vkl #AE 7z
71E9 o AFES BU JMAFEARE 4L d95ES /A HL FAR 2 FE
Ay AL 5 e FAE Adzdoa dexy w3 ol g FAE sk A A
- ARE A T = A= R A YA K(informed trader)2t7] Hth= AAke] #A 7}
AR RE o] &d] AHE Fs= F7]AH(speculator)©] A+ 7] < A 4] 7}(technical analysis investor)
= gtk
Azt 2 Aol 13399 zpel 7t AfQIFAALY] T wiolgte 7S A F st

tj

Aol A= Bakshi and Madan (2006)2] A5 th3o F 7Hx] FWA =
ool 7hk 3lAl, AASke FA el A (emerging market)e] TS 12)star o]
A S AP s st vl BAEGIT A, FAAFANA FAH = 2
B39 =7 2 ol el dsl stue] Ths S Al AHAFAA] 543 7 A
A S5 A AT
Ty B AR S Z8shel disiMnt ofFeixivke AN AfEA Rekth
FAANGE AT Powertt A TEE AT &2 HARA Al a8drsS &
skl Ao S Ae Bk 2 dwsteal st glrh s 2 Ao WAl

B= A5 adgol tis) 7H4 a4 g (pricing kemel)ol T etakAl Ao w A ©47] ol

i
_>|i
=
o
o
offt
:(I)(é
o
i)
rlr
o
uei)
St
&
Lo
2
o,
=2
=
_?L
N,
Y,

T3 B R0 P =22 E(moment)S A AIE AEE o]ga] Tajof st FAT
el A5 oA AAst el wet @S YT 294 v E2AES 7HA

oh 2 Aol A 71F 6012099 AES-E 3

Aol A oF 20% 7Fe] AbolE HTh whebd FAMS AAstE o] A A
o o] g Wl gl ¢S vk A E B8t FAHE 93
U Ad 5o ®ste 74 gonw 9y et /HAFA HEs AAYY E AT
Mol SAE sATIAE Fet

g FAAGNA ARJAFAAS] FAFE o TS gk A2 dHeolE e dA® <l

ni
oty
=)
k1
L
B
i
o

1_4
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Table 1 Specification of Samples

S&P 500 Nikkei 225 KOSPI 200
Underlying Asset S&P 500 index Nikkei 225 index KOSPI 200 index
Source vy Option Metric Nikkei Database KRX
Sampling Time Closing price Closing price p.m. 2:50 price
Type of Price Midpoint of best bid & Contract price Contract price
best offer
Sample period 1999/01/01~ 1999/01/01~ 1999/01/01~
2007/06/30 2007/06/30 2007/06/30
Riskfree rate 3-month treasury bill rate 3-month treasury bill rate 91-Call rate
Moneyness (S/K) 0.9~1.1 0.8~1.2 0.8~1.2
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Table 2 Cross-sectional properties of option samples

S&P 500 Nikkei 225 KOSPI 200
# of cross-section Ave # of OTM ( Range ) # of cross-section Ave # of OTM ( Range ) # of cross-section Ave # of OTM ( Range )
1 month C 19.01 (3-56) C 4.89 (2-9) C 6.34 (2-12)
(20 trading 104 P 18.84 (3-54) 102 P 4.23 (2-6) 102 P 6.86 (2-15)
days) Total 37.85 (9-104) Total 9.11 (5-14) Total 13.21 (7-22)
2 month C 15.01 (2-56) C 5.32 (2-9) C 6.04 (1-20)
(40 trading 103 P 13.35 (3-52) 102 P 4.10 (2-6) 99 P 6.08 (1-13)
Days) Total 28.36 (7-102) Total 9.42 (6-15) Total 12.14 (2-32)
Table 3 Summary Statistics of Underlying Assets
Annualized Standard Skewness Kurtosis Autocorr. Min Max JB-statistic
Ave. Return Deviation
S&P Full Sample 2.36% 17.55% 0.07 5.40 -0.01 -1501.13% 1393.31% 515.51
500 Sub1 -8.33% 22.03% 0.15 4.13 0.00 -1501.13% 1393.31% 57.16
Sub 2 11.83% 12.27% -0.04 4.80 -0.01 -870.34% 870.34% 152.34
Nikkei Full Sample 3.25% 21.64% -0.15 4.69 -0.01 -1808.50% 1805.44% 254.80
225 Sub1 -12.27% 24.74% 0.03 4.42 -0.01 -1808.50% 1805.44% 82.62
Sub 2 16.94% 18.49% -0.41 4.16 0.00 -1306.46% 88.05% 93.96
KOSPI Full Sample 14.62% 31.48% -0.32 6.06 0.03 -3184.74% 2104.31% 852.25
200 Sub1 5.28% 39.96% -0.25 4.56 0.03 -3184.74% 2104.31% 108.88
Sub 2 22.83% 21.42% -0.30 4.47 0.01 -1517.04% 1259.02% 117.06
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Table 4 Volatility Spread (1 month)

Sample Period RN vol Physical Vol Vol Spread Indicator
o, (%) o, (%) Omlo,—1 %) Z: (%)
mean t-stat
Total Sample 20.53 15.83 54.05 0.75 75.96
Subsample 1 20.23 20.93 3.20 0.10 50
Subsample 2 20.79 11.46 97.64 1.41 98.21
1999 211 17.52 23.19 0.85 75
S&P 2000 18.05 2211 -10.81 -0.3 25
500 2001 19.54 19.11 6.06 0.22 58.33
2002 22.21 24.99 -5.64 -0.24 41.67
2003 22.19 15.69 49.23 1.48 100
2004 18.04 10.73 72.92 2.03 100
2005 21.29 9.64 128.22 1.98 100
2006 24.06 9.56 162.95 3.04 100
2007/01~2007/06 17.14 11.75 63.46 0.72 87.5
Total Sample 23.43 20.42 21.19 0.77 74.51
Subsample 1 26.8 23.79 18.10 0.70 72.92
Subsample 2 20.43 17.41 23.94 0.84 75.93
1999 23.23 20.3 18.39 0.76 75
Nikkei 2000 22.3 21.41 10.33 0.40 58.33
295, 2001 31.33 29.49 12.38 0.49 66.67
2002 30.33 23.98 31.32 1.21 91.67
2003 25.74 22.77 15.24 1.00 66.67
2004 21.35 17.26 27.86 1.15 83.33
2005 15.08 12.98 25.04 0.71 75
2006 20.7 18.72 16.37 0.61 75
2007/01~2007/06 18.12 13.24 46.42 1.15 83.33
Total Sample 30.46 28.75 17.63 0.49 67.65
Subsample 1 38.47 38.9 6.50 0.19 56.25
Subsample 2 23.34 19.73 27.53 0.78 77.78
1999 43.14 42.07 6.16 0.19 50
KOSPI 2000 405 46.34 -6.36 -0.20 33.33
200 2001 33.83 35.15 8.84 0.20 66.67
2002 36.43 32.03 17.36 0.69 75
2003 30.36 25.27 25.79 0.89 66.67
2004 25.15 22.98 22.40 0.52 75
2005 19.72 16.25 26.96 0.90 83.33
2006 20.53 17.1 29.81 0.77 83.33
2007/01~2007/06 18.51 14.35 37.80 0.87 83.33
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Table 5 Risk Aversions (A) — using 60 days data

Unrestricted Estimation Restricted &, = 3 Restricted Hp =0
Horizon |V df v t(y) J. p —value Y t(y) J; p—value 7 t(y) J. p —value
1month  Setl 1 10.64 2.87 3.70 0.15 27.22 0.92 9.02 0.00 11.03 2.81 2.93 0.08
S&P Set 2 2 11.05 2.94 3.96 0.26 26.06 1.07 9.89 0.01 11.16 2.83 3.64 0.16
500 2month  Setl 1 6.29 1.23 2.33 0.12 -269.7 -0.93 0.12 0.71 5.69 1.07 2.27 0.13
Set 2 2 6.03 1.16 2.61 0.27 -43.38 -0.80 1.90 0.38 5.70 1.08 2.40 0.30
1month  Setl 1 6.18 454 0.27 0.60 11.88 2.48 2.64 0.11 7.63 4.65 0.05 0.81
Nikkei Set 2 2 5.89 4.61 0.91 0.63 11.70 2.44 3.84 0.15 7.52 4.65 0.29 0.86
225 2month  Setl 1 5.06 3.62 0.69 0.40 7.55 1.72 4.62 0.03 6.34 3.70 0.02 0.89
Set 2 2 4.91 3.53 2.77 0.25 1.29 0.59 32.48 0.00 6.26 3.67 0.41 0.81
1month  Setl 1 2.74 3.22 1.62 0.20 10.89 2.63 0.02 0.89 2.87 3.33 3.07 0.08
KOSPI Set 2 2 2.72 3.26 3.20 0.20 8.44 2.41 4.40 0.11 2.88 3.34 3.86 0.15
200 2month  Setl 1 1.56 1.86 121 0.27 4.16 181 0.36 0.54 1.81 1.77 2.00 0.16
Set 2 2 1.48 1.76 2.49 0.28 3.77 1.74 1.59 0.45 1.76 1.69 3.03 0.21
Table 6 Risk Aversions (B) — using 120 days data
Unrestricted Estimation Restricted &, = Restricted 6, =
Horizon |V df v t(y) J; p —value v t(y) J; p—value 7 t() J; p-value
1 month Setl 1 8.59 2.82 2.63 0.11 18.99 0.86 7.96 0.00 9.47 2.95 181 0.17
S&P Set 2 2 8.35 2.75 2.85 0.23 10.67 0.66 8.09 0.02 9.32 2.89 2.15 0.34
500 2 month Setl 1 4.02 1.10 2.38 0.13 -84.90 -1.22 0.24 0.61 4.17 1.12 2.22 0.13
Set 2 2 5.02 2.06 2.69 0.44 -32.16 -0.98 1.47 0.48 4.18 1.10 2.39 0.30
1 month Setl 1 454 5.20 0.01 0.94 10.06 2.27 2.68 0.10 5.08 4.96 0.37 0.54
Nikkei Set 2 2 3.72 5.65 3.18 0.20 9.39 2.24 4.18 0.12 4.39 4.87 3.87 0.15
225 2 month Setl 1 3.63 4.15 0.29 0.58 6.16 1.69 4.09 0.04 411 3.99 0.04 0.85
Set 2 2 2.92 3.81 4.54 0.10 2.05 0.85 25.39 0.00 3.00 4.01 3.60 0.16
1month  Setl 1 2.16 3.13 2.15 0.14 8.88 2.68 0.19 0.66 2.27 3.28 3.54 0.06
KOSPI Set 2 2 2.08 3.08 3.24 0.20 7.56 2.54 3.48 0.17 2.24 3.21 4.00 0.13
200 2 month Setl 1 1.12 1.66 2.17 0.14 3.12 1.66 117 0.27 1.30 1.54 3.05 0.08
Set 2 2 1.18 1.80 2.89 0.23 3.10 1.68 1.79 0.40 1.38 1.72 3.72 0.16
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Table 7 Default parameters for simulation of option prices
dS, = uSdt +Jv, S,dz, (1),
dv, = x(0 -V, )dt + o v, dz, (t)

Mean reversion
Long-run variance
Initial variance

Correlation of z,(t) and z,(t)
\olatility of volatility parameter

Option maturity
Interest rate
Risk premium

k=3

6 =.02
v=.02
p=-0.8~0.8
oc=.1~5

1 month (20 trading days)

r=0

A=-25

Table 8 The change of implied risk aversion when A4 =-2.5 (o =.1)
a) Mean of simulated arguments when ¢ =0

Mean(o,,)

Mean(o )

Mean(6,)

Mean(lcp)

-8
-4
P 0
4
.8

14.34% 13.24%
14.39% 13.27%
14.51% 13.40%
14.70% 13.62%
15.03% 13.98%

-0.12
-0.10
-0.07
-0.05
-0.02

3.09
3.07
3.05
3.04
3.03

b) The implied risk aversions (t-statistic)

-7000

-5000

¢

0 (Heston)

5000

7000

b
® >N

8.08(2.56)
8.79(2.40)

7.60(2.57)
8.54(2.41)

12.00(1.87)  11.95(1.88)

9.75(1.49)
5.03(0.82)

9.68(1.49)
4.90(0.83)

6.96(2.58)
8.17(2.43)
11.83(1.88)
9.51(1.50)
4.73(0.85)

7.08(2.59)
8.13(2.42)
11.71(1.89)
9.35(1.50)
4.58(0.86)

7.27(2.58)
8.19(2.42)
11.67(1.89
9.29(1.51)
4.61(0.89)
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Table 9 The change of implied risk aversion when A=-25 (o =.3)

a) Mean of simulated arguments when ¢ =0

Mean(o,,) Mean( o, ) Mean( (9p) Mean( K, )
-.8 12.76% 11.42% -0.28 3.63
-4 12.85% 11.45% -0.20 3.70
P 0 12.80% 11.38% -0.11 3.59
4 12.81% 11.45% 0.00 3.43
.8 13.30% 12.07& 0.09 3.26
b) The implied risk aversions (t-statistic)
¢
-5000 -3000 0 (Heston) 3000 5000
-.8 X X 6.55(3.89) 6.62(3.97) X
-4 7.46(4.24) 7.38(4.24) 7.34(4.24) 7.35(4.25) 7.41(4.26)
P 0 9.99(4.18) 9.97(4.17) 9.95(4.17) 9.93(4.17) 9.91(4.17)
4 11.59(3.74) 11.68(3.75) 11.80(3.77) 11.90(3.78) 11.95(3.78)
.8 X -6.86(-3.3) -7.7(-3.88) -8.36(-4.29) X
Table 10 The change of implied risk aversion when A4=-25 (o =.5)
a) Mean of input arguments when ¢ =0
Mean(o,,) Mean( o, ) Mean( Qp) Mean( Ky )
-.8 12.74% 11.40% -0.48 4.60
-4 12.87% 11.62% -0.26 456
P 0 12.69% 11.35% -0.05 4.45
4 12.20% 10.79% 0.08 4.18
.8 12.78% 11.42% 0.28 3.92
b) The implied risk aversions (t-statistic)
¢
-3000 -1000 0 (Heston) 1000 3000
-8 X 8.24(5.07) 8.16(5.08) 8.13(5.10) 8.21(5.17)
-4 7.68(5.21) 7.61(5.20) 7.59(5.20) 7.58(5.19) 7.52(5.18)
P 0 8.69(5.09) 8.69(5.08) 8.70(5.08) 8.70(5.07) 8.70(5.07)
4 12.32(6.10) 12.38(6.12) 12.41(6.13) 12.44(6.13) 12.49(6.15)
.8 X -11.48(-5.87) -11.67(-6.01) -11.85(-6.13) -12.20(-6.36)
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