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2} 7137k itk 7Hgstel A ARte] HAS AR & de AEHAZEA
AX2H(linear valuation operator)E *2 #|A) 3 Ross(1978)¢] A+ o], A4ke]
By7E FolRE W ol& nvigoR Ao 7HAS AAsks ARl FAERE
(pricing kernel 22 stochastic discount factor)el] th3dl 43} A-FD7} Eake] 2
FEATE FALJAES vefo] dejo] ©E Hapo g FAAES] dskd
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7HAE FAGAE el wE tE s 7 ¢ e e Z}*LPJ He]
of et 7] oz Fof XA .

FAEA o] ik o] B AP 9oE o] AFE FAIA s AEE
A7 xﬂﬂ%owﬁ HH% 88 FAlth Lucas(1978)7} xﬂ lﬁa 2719k Akt
324 ici

AFEo] 543 D} Hansen and Slngleton(1982 1983)0] FA A LS = &=
Anle st 7Fstal o] 5 FA3 o] &, Hansen and Jaganathan(1991), Chap-
man(1997)3} 7S AFEo] &H] A8} AT BAZS ATerdct £3,

Hansen and Jaganathan(1991)2 ZAH]7|HF 78218 (consumption—based pricing

kernel)o] H 3 FFAHRLY AAE A TEEZY QS 2349 S (market portfolio

=
excess return)?] Hu I AFHA] 4R FEAN L, ol LMV A AA
ARYS Est= 717 AA7EA A 4 28 (inter-temporal asset pricing model) o1 A]
o] FAERJNEE] WEaof & HAage] 215 AAIG Aot

28] ARE olgdl FARNES FASe =Ee ddae AAHY o] &
AT RS dE F8S ohe AolAHh, VEA R FAAES] AFATE
ek 7H S a7ske #HPIEFEE dg FALAES FA= otk 74
Hop FA] o] &H = F AH AR dHoly AATF FAGSH S8t oFd

1) Harrison and Kreps(1979), Hansen and Richard(1987), Campbell, Lo, and Mackinlay(1997), —1&]iL
Cochrane(2001)5¢ A77F
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% & WE v 7Hst A, T8 E
g 7]2: At Folg o] Wikt vk JE R vHgstal ol& 9 E A
A& A2 FA3< & (empirical pricing kernel)o]#tal M3l th Rosenberg
and Engle(2002)¢] 71838 =3k dejo] A4 FAEAE
Pratt-Arrow(Pratt(1964), Arrow(1964))¢] i @335 ow|stA €t w
b F4E ASA FAGAE] Aol Al whe} gl wh} 9133w o
Al tﬂé}?ﬂ dr

it

o] AAE F S&P 500 F7HAIGR9F S&P
AT Chernov(2003)+= S&P 500 A<=
HEA T-bills, 283 5 AESY A4 7H4S 25 u8s FAE0

&5 AT Chernov(2003)= —’]574 gl&o] S&P 500 A9 "‘”*Z‘_rﬂr oL
]
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o] SollA dHE 5 AvkaL -Zr’%é}i’i

ATV A & o] &sto] FAE Alksts 9 VIS o &3 E UE dTEREE
Pan(2002)3} Broadie, Chernov, and Johannes(2007)7} 1t} Pan(2002)-& Heston
(1993)] FAMEA 23S g3t Bates(2000)9] oA S&P 500 &A1 7H2 o] &
o3l Y1 R (risk premium)S EZ3H T 53] o|E52 7| 2AMIQ! S&P 500 A
78 AZE A Ao ZHAZAA s addte BaA FA SRS (para-
metric pricing kernel) S =3It} Broadie et al.(2007) GA], S&P A& 34 A
oA FAMEA A Z(stochastic volatility jump) RHE 7HAst 847140 g
st PEAS EESGTh o, &8-S 7HEE ARl At o 2
B 983)9)842 =3} Bliss and Panigirtzoglou(2004)= =23t
el §884E 7Fgsta, FTSE 100 543 S&P 500 54 7]’
sju g 7 s EETh Tl A Al B3 A2 A
200 A9 gEIA o] Heston(1993)9] FAA MRS wreEvy 7HAstal
EMM(Efficient Method of Moment) W'H-< ©]-83}e] KOSPI 200 34714 o 25
B FAENES AT S, &3 Q2007)0] vk

2 oA 7|22 0 & Rosenberg and Engle(2002)¢] W E<S wi} KOSPI
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o] gl A FAJNES JulEtal M, (X, ) & AHAET ] T S
ARJNES ofn|sity, T8 FASRJNES A4 e] g7k A 4 3)9 +
A 528 uk2Ad 7)aAst 72 (law of iterated expected operation)o] &) A
lis=

oj9} o] friH FdH FAUNEL 1 Fefol wef thy 22 FAAES] 3

_IQI_

S HARSCE 7 (X, ) 0] ARkl v B el X, 7F Sl el A
7heks S FEQ A, ARt g Barh Skl whel Al Apitel] digk F
ARE] Fart BAa(F7HES onsch gy, X, 7t S7F s M, (X,.,)
7} Aa(E7H A 5]3’—, kel AA 7441 7Y 2Ha(S7h3Ek] ol §H4,
M, (X,. )7} A9 A5 v Arke] Barh 2a(57h sheAod #Agle] F
AAE] o= dATS ofn gtk

o] Bo¥ FAAd &2 Pratt-Arrow(Pratt(1964), Arrow(1964))2] Ath3 ¢
A 3|7 S E(relative risk aversion measure)®] o] 93] A4 APIIEE -
st 2 (49} o] Hrt

Eds

A9 A AL A FAAE MK, )7 AR v B, )7

gl weh rashs @R b Aotk wet 989 E go] Arky, Fod

Aol 71719 Auigt 1, )le] Atk onlela ol FgE FAu

A&l AAZE WS AbhES olmath wekd vele wee x,,, 7

b W FAUE] AAt 9 sk st wwe) a7 (x,,,) 7 drd ez &
2, oluje] A4l A (p) EE 2 gk 2 1) o)k 919

A gol 2 FAREL vl waTh 4& W FAH WAL AT Ak

E_
delel e o8 e oug,

LS
rlo
N
N,
o
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AFAH FALASE o Aol AR FdE FAUALL AA Ake] 7



A& 1 A HAAY 2Lk vl Bl ik GEEEVF FARES o, dA)
A AAAVMES 7S A AEE ¢ JdEE AAEY. S, KOSPI 200 349
7)1 ZA Ao S dEs KOSPL 200 Al<=oll ek e ¥7F FolHS ul, dA »

4 GelA T g9 WS nlal, e @A FARALEL FAee
Al Aottt &8 W e TAIRAANA 71224 & 579 E(gross return)®] &3
2 Yepdt p,E TAR fi(rp) 8 B4E FE -9 g49 7 7148
of ] ghe).

o222l FATAL] FoIHL W o] FALALo] oJvjahiz §A9 o £
< 2 (6)2 )

Pz‘.t(et) =E, [A/[t*(TT; et)fi(rT)] 6)

0, FATolol & FAVALY B4 oJulGth oju, §49] olEtde &

Ao v Hgo] 3t FEUEE ZH-7[EE Al E¥ oA (Monte-Carlo simu-
lation) WHE Ab&slo] TAHAA S 72240 &S JH AAAAA 24 (7))

2ol T
J
Z TT; ) Uy f (TT,]')]/J (7

FABAGS 25 05 FA AAAR 2Fo] ANSE ol2AATe 3

ol A3t st=F FAHoloF SFrE 4 (8)F ol&st] 9,5 W tAHAA FA
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10 A5+

sitt 2] (8)olA] L& tAFolA EAlete 3AF 52 5 9] 3o
L
Min Y (P =P ,(6,))? 8

0, i=1

Rosenberg and Engle(2002)2 7+ 7FA el FAIERNE BFS A AeFA T

A A 2P FADRE] 712AEe]
3

ok FALENES FAOF & o] #7F Aa, FEE 9139 = (projec-
ted risk aversion)#tS ZHH oz FAHT 5 vk Aol Ut 6,5 2HLA
(scaling factor)eliL, 6, ,+= otgiel 2 (10)olA = = Sdkol, A4 3y =
(relative risk aversion)7} ®th ¢, 2 FAX7} v Al wWgte] wpe} FA AL

R8s Waks) He,

e

v = *ﬁwﬁ:@u (10)

T oA 232 dubkstE Anj Mz thEkA] (generalized Chebyshev polynomial)<

=
g9 FUE 2@ o) BPA FHe 2ATAECIS 1Y
4 #ARAL)S FAdcE @ vyel 57 ok wae gou, His due
FAENERT S0 FAdF iz FALNE o FEE JHEstes dA A
) e B % AYE s Aol drh $4E FARARO] B4 Gl e 2
£ 7] el ANAZ BEAS WRsel 4 (DT 2e A5HE FHE A
g3ttt
M*(TT i 0,) =00‘,,TO(TT)eXp[9MT1(rT)+02‘tT2(rT)+ +91\;tfw(7’T)] 11)

E}, Tn(:c) = cos (ncosfl(:z))
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A FALDAE g A+ 11

T,(z) =cos(ncos '(z)) o] L2 xo] WSl [, 1]& Algts]ofo gt} & HAdd

n

rpfl WS [, 170es AdsAy &2, 0 WS [0 b2 Aot xE
4 (12)¢F o] Aolsto] xof WS [-1, 112 AlgstofoF gt

rz=(2r;,—a—b)/(b—1)) (12)

4. AEf & L =(State probability density specification)
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o] Engle(1982)l 9]‘8}] ii—‘" A A F) a1, Bollerslev(1986) =
GARCH B3-S AlA 39t GARCH R82 WHsAde TH A %51%]1% Z gtoh
aL, Ak (volatility clustering) sl A4S 2 AW & vk Aol Aok

Glosten, Jagannathan and Runkle(1993)-2 XV‘J—J —’Fo—ltf_rﬁr H5/d kel vdi wr
34 )

A== GARCHY E’i%*ﬁ, Hc}xé’i‘.(varlance equatlon)oﬂ ezt vA g(asym-
metric term)S 3718 GJR-GARCH 28-S AA AT o] =& oA+ Rosenberg
and Engle(2002)l A8 7] 224k &g o] ofefet 2 GJR-GARCH ¥ H
o] ¥td GARCH(1, 1) 28-S wEtia 7pg3ich

At B8 1 In(S, /S )~y =pte+0e, ¢l ~ f(0,h,) (13)
o WA L =wtrae | +Bh,_ +Maz[0, —¢,_, | (14)

o] B3 GARCH E&S A7) WA (long-run variance)®] ZA)3l7] ¢35}
2 (15)¢F 28 orAA ZA(stability condition)S wHEsfof it}

obdMd At w>0,a>0,=0,a+6>0, a+p+6/2<1 (15)

o] kA £ Duan(1997)°] A|A1% 24 GARCH(Augmented GARCH) ¥
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12 AFa+

o] kg4 x4 GJR-GARCH(, 1)¢] 4-%& fr=ste] 78 4 Ut <Appen-
dix A>°ll Duan(1997)¢] €7 GARCH 2383 GJR-GARCH(, 1) B3¢ G =
28 st el diste] Alstg el 4, Bollerslev and Wooldridge(1992)&
Qxpgre] SEREVE AR EE WE2A ¥ FdE, olE At ER AL
A (MLE, Maximum Likelihood Estimation) &2 F3 e 4 ko] U574
Z¥(consistent estimator)©] HE=% 3h= 2HS A A EATh

olgfd W o= KOSPI 200 A7k 3 194 &t A8 = 749 olaeS ©]
£3l9 GJR-GARCH(1, 1) 239 EFES 43 o, 27152 A& oA
= °o]&at] m-7I3t o] F FIES FEYUEE oA "k

17y 222 $£9E(og return)2 A (16)A§ HE2 m-7|3F 20 Y& 4

(17)°] =™ m-717F & FdE2 4 (18)AH Hrh

ln(*S'tH/;S',_‘)=rf’t+,u+et+1 (16)
In(S,,,,/8,)= Z i=1, ~»,m(7"f,t—1+i tute ) (17
S m /St :eXP[Ei:L »--,m(rf,t—Hi +ﬂ+fz+i)} (18)

€., N0 h,, ) =XZRE F
= AR TR S e 919

Zo] FAHE Wl m-7I13F 71xA

9w, b, Bl GARCHO R+E5 F43t

%
e AP olgstel AANe NzAAE T
el %

. Aol s

KOSPI 200 #4172 1997d 7€ A5 A7t Al2ke o] %o &3 A4S o
of AYEE 7IFo® AAdA 7S freidel SHe FAE Aol HUL
20009 el Eo], KOSPI 200 542 A @S 71Fo2 359 199 JA4EF 2
22 A7) Yok <F 1> =89 FEV|F 5o AA Fo dANE A A
S o] 2 HoFrh 20061 ol KOSPI 200 3418 249 Alko] AAE o,

= AdFE 71EoZ AA 29191 Eurodollar A&} Blals) 487} | =% o]t}

o]
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CE 1) 2001H2E 200697HK12] MA| =2 DFEME AlEe| HefE 0

= 2 AT FE7IZEQ 2001 5-H 2006 7 AAl =& IASE A9 AleF 4(number of contract)
oz 3 AYFEY =95 HolFth £9v 00098 VIFow Adsiglon, e Wnt Aot}

i
N t:H

A
=
R

=4 A AE 2 Ada 2001 2002 2003 2004 2005 2006
1 KOSPI 200 options, Korea Exchange 8233 1,889.80 2837.70 2521.60 253520 2,414.42
2 Eurodollar Futures, CME 184 2021 2088 2976 4104 502.08
3 Euro-Bund Futures, Eurex 178 1913 2444 2398 2993 319.89
4 10-year T-Note futures, CBOT 576 %8 1465 1961 2151 25557
5 E-mini S&P 500 Index Futures, CBOT 394 1157 1612 1672 2071 25793
6  Eurodollar Options, CME 882 1056 1008 1306 188 26896
7  Euribor Futures, Euronext.liffe 91.1 1068 1377 1578 1667 20209
8  Euro-Bobl Futures, Eurex 996 1147 1501 159.2 1583 167.31
9  Euro-Schatz Futures, Eurex 926 1088 1174 1229 1412 16532

10 D] Euro Stoxx 50 Futures, Eurex 378 86.4 116 121.7 140 21351

KOSPI 200 %A1 & 7loF ©97k 10rkdolv, 2717 27bsd 793 &
Aot &4 18] w715 Zke gl AdE e, A4 et A% L=
Met = DR FREY dE o], @A Alfle] 24 olgbd ZAAd 34, 4
4, 593} 749 Mot A& IME=e AL AGNAL A KOSPI
200 Al7HA F7bell 7V 7k 2591 e] vl 5bA SAe iAo w A
AE a1, o] & V|FOoR A a4 25P9 Ao R F 9l FArtAe] AAw
th 49L& ArA L 1A o] 5Peln F 5709 djAlrA o] ATt

AGTEE AR ARG g, AA-AF 3 A designated market maker)
7F EA8HA ¥ T EA A order-driven market)©]th. KOSPI 200 &4 A%
2 9AJol Al&Hsle] @3 3A] 158 FEAHETE ) HTYE AAde] A 2F 2

Al 50l A7t mhke vk B35 8AIF-E] 9AI74A] €] pre-opening A7 7}7\1‘31, o]
o} 3A] 5EHE 3A] 15 Abeloll= w7t wjulzh AldEm Q5 9AFE 2% 3
Al 5= A& = A 7E A E

Aol FAAHREKRX)ANA Ale-sk= KOSPI 200 wA419] 13 &9 A2
7F Zs9F KOSPI 200 A179] 13 &9 A= 5 20019 19 195H 20061 10€

) @ A% A A g3t FepsEAY dolis 1040] 4] Al%E 5, 941 1047447} pre-opening 4]
ol Fe},
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14 AFA+

31A7HA ] AR E o] &3l I AAYE A5E vhETh KOSPI 200 &4 A2
1571 15874 A7} 7Fs M KOSPI 200 A== 15A17HARE A =™, 1 A4
7F AYAIZE Fot v 1Rvi g En) AeFAn A e 7] 2Apake] & dst

= A HAE %ﬂi}(synchronize) A7) Y5te] dEE 22U AzF

FM

X}E ] OM 71§_ s ?‘?4%011 Eiis %ﬂ%i‘%ﬁlﬁéﬂ BErss AT

€ KOSPI 200 X|<=2| 8 27 £RIE9| J|=EAH |2
B e 2001d 19 1958 20063 102 3197149 KOSPI 200 A5 9 27 508 gja dusiel
(annualized) Bt ¥} EFHA #S WEERE BT, d&, A% 9 23-w2k(Jarque-Bera) 274 BAF 2
o #8g nojzd

AGH I E(%) 1758

XA (%) 26.69

= -0.36

E2ht 6.84

Jarque-Bera %A% 917.82

Jarque-Bera p-%k 0.00

ol

99 Aol S gtz AAAReE AFH FALALS F4F] 98
F4o] FRF )Y (D1 FHRRE Adw,

1
FABAL Y& AT $4 ARE VE o %zg of AHgEE §A7E Az

_>L
zL
i
2
)

Engle(2002)°l
o & el A}oﬂ—t— Aw AE7)Ee g} 2
A AAR, G ‘%7191 wAE oA Hode AR FE3v ddE 54
< A7 AL HA Fa Ard el AdgE Hdeel vske] vig At F
&0 AA AN = }, FHdEo Aol aArdEe] A 57 da,

oe g A A7k E4 o Ak

_Q

5) FARAE] 74 o451 b FEAA b FHAS ¥ U9 AN FHske] 144] 503
Ad AF A Al Qi ARAA A% AT A% FAAAS SA FEUL. A SHe
Azt g asu e AdQelA 144 508 F& ole] ke Aol AR FFAT.
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A%H FAEA%A 9 A7 15

T RAR, 48 A% AZo] 23EHEW FA7HA ] 0.03PET Aok ki 15P
B} olof str}, wgk FA7Ao] FA1] &1eA 74 Al (no-arbitrage lower bound)
wo} 7of apn, EY-&F= Ko nlats AR Edo] 0.058 T il 0.95K
Zrotofp gttty FFA e A4 FakY st U A A= A (1949 i EFAe A

= 4 004" drk

1

Maz (8, — D, ,— ke """, 0) (19)

Maz(Ke """~ (8, D, ), 0) (20)

agar WA EAES 549 7HA, 7122 7 wid o] @7t FE o)A,
19 3% (0,58, —D, prp, ol oW, 72 FA W] Afelal 7
= A9 FE RE YeldYg 5 A4 @5 (calendar days)ZF oFUEF A
(trading days)S 7]52.2 Axbdth S KOSPI 200 A14= 7F40lal, o Aol
A PEE = KOSPI 200 419 7oty A= A S Ueha r = 5919
o|A&&, D, ;= KOSPI 200 F5oll thek widele] d7I0E ofw| e} 793 o]x}
&2 9 Z59 AE5E o] &3] Atett

HA R, 42 98 AZo] TH7] fsire o 215 oledd®E, (K/5-1)
2 AHow FA9 7F4=(moneyness)7F 018t} 231 0.1Kt} Zojof s}

ez, 9o BE 202 WEAZE AR F7b 1 gl 87 oy

_EL
)
N

’ o
BF s Aol AR gyt BaE 2 48] S e 4
sk Al T B o] Aol daey] witelnh oA AdEE dd
FAAEE 7 GER o] W7 AdE VIEo2 209 7 ke A
& FEcY] 2 FAARE T & =30 VEE E AdHE SAAR
AF w17F AEe 209 dE AES 9 2US WA= 4 FEFTE AAY

871 o] doltt.
FAARE 72t GERY FA7IbEG 34 &S 20019 195-E 2006

oz wjgo] =1 Aol 1ol 18] 2747
I wehq B ApelAE s, bi
Fole] @Arhe olgale] MEe 24,

6) KOSPI 200 #|%0l] 395 £2o glire |
ol el ERA Ag s 2ASE AL =AY
(20020 XA o] FAae] whr] Aol gl A5 AA v

I;O \_,



o] ol A

3 e
TEAD 617

-

1

W
o MW M mﬂ w
OW X0 m S MAUELI‘_/I‘_J
= B3 T %E%&%
o ﬂ%lx T
R 2Tz 2 i
. _~ ;OE ‘w_v ;.}N._‘:\Mu_.m M_MOJnA
MUW‘MOU,OI mmiowﬂm@ W%MMWW% oA
TEEY siazy | B sxz| HE=FEl
i 0 i A i ; —_
% A o o ;ﬁwﬂ%; Wy ® %% =
= R = o gK gz P e E 5 P F o
a T oo <0 W e e TISEE B4 o = V =
or 0 )ﬂwATL N Y .%%2 —~ o5 o° 0o T
w2 » nEEE SEEEEEE X i
A . w o —~ S WY ﬂoqq ! o o= S ol ~ ~ ofp :mo w N ° . )
w2 = T KR e R o v P Ve ey
o N ‘MI MM m < o) \E}._,]L,Ll ﬁTH4 o B o ‘dl dﬂ ~ ._Iw_uv‘._ ol
= T iy 2W1M7 79%%29 _n;.A UT_ N EL N ﬁﬁllr] ®o
e 0 Ed,_se:,_ L2 v — o T ~x X
= W o= B OLH,MMM o = T R o w
oo ol B = A oy ) = =8 g3 w3 o M L o
— T = ~ o fdl% S S HL ey e oy ojm JJ el ~
P E S il I PRATE " K<w.<<n_u o w o g E 5 " 0y
) = I S arid mjamm%ﬂr = %H<1,,1< 2] No op K N e iy =
R ] = ﬂ%_/oﬂ 7W%1MS1 - ﬂ}ﬁ_.dr. B
ojm M —_ o ‘,A|¢ = 1:/|lud|.a§1v.,| <<&<Wm = N h.um H%_M oo i~ = = -
W L o TEERE mmwmw< w2 xS oo <5 T
T % SEET w s7883) & - waﬁﬁ G )
i~ s Eo Sy o*Lt o ! N = ° = o.ﬁu X ~ o
o 2 B o ® Hﬂ%%? Hlagas T m% T BK o > N T
N oo OF =L = %%61%& = S = = op < ™
= oy ) W%mﬂ.ﬁ = SRERg W = 3 © B N RN &
MR frz23 i q.wm;;n; TR
w ® o o T A Pl ol == VS L W
~ M 7 NF 0 M N A = SRS = a9 B B i
T = B gy U 39_6.2MW _ ld7 =) m 1y
) N Noe X 24\3* N_W b -y MH o = % ZT s m o <\|/A q;Nnx_ Hlﬁ_m R NF
~ O~ T o ° —~ z- — o &) !
S % Em ML T A X o | 4 T L <) o g of ™ o oy
| = o o HT%:&7§ W | = 013 o To =3 5 H i) o)) £} o
—_ 5 oK S o mEHLiozT,_A_. =5 o = Q s o= o =
o S & RERE . 8 d 1T g X v T s wﬂ e N
. ‘4ﬂ1_|2 e} —_—
@ﬂﬂmm T iR g3 ﬂ%%wﬂolﬁ% i
AR 5 & X ~ Sxniz VY 3 woE S o o uk iy o
Tﬂ I% 2 o Lruﬁ\{ymm mw .ﬂ.ﬂﬂmm\vm m_m i gy 1 %o ) % o or [
S os il iiti B8 pTTEELE .
)T o - Ry Vv / 2 ~ A o _ s _~—
) ﬁ_._n_uL_WL K%WN%WW o = CICICH oy~ ‘_,MH“ »
A,Uﬂ%<3< —= Mm gl Y ofpl HoB ~N Mm
_OM%. Xo o o N Mo i
< <U oo o) X 2N il B
— _,AO ,;ola N H_A| ,m ﬂ_EH ~
~ -~ = = _ ~
Mok 1d_H = S w
= A o %
-7 5
S

- 106 -



agn JHAEOl e gM7tol Hat
B 29¢ £ 7o Atesle 2871 2 e 68 it A2 KS-D e g1 use vele
o /AR 449 TS 12 FOIAS) el g %lt F4)9) 717 Ang ol 88w, 1A%t

S TN e M MR F4 @8 e $4)9 HEARE ol &atsith

——20010614
——2>0020611
—&—20030612
=——20040610
—+*—20050616
—®—20060615

option price

-0.15 -0.1 -0.05 o] 0.05 01 0.15

moneyness (K/S-1)

N. AzAe] BEugs 455 248029 F4

Al M7 A 4804 AAlE KOSPI 200 A|5-2] AeHdERE ] B4ES F45
A= <E 4>9F 2

€ ) KOSPI 200 X|=2| 2 E0f CHet AEf &E 29| FHXA|
¥ 2001d 1€ 195H 20061 102 31€97k4] ¥ KOSPI 200 A4+ 7HA S o]838k4 wlthd GARCH(, 1)
R mpo gk 29 T-FAF s HolEFrh
Bt WA I (S,/8 ) vy =t et Oey, ¢l ~ f(0,h)
A AN b =wtad + B+ 5Maz [0, —¢,_,)?
MM ZH i w>0, 020 820 a+d=0, at+tf+d/2<1
784 T-5A %

u 6.81E-04 1.68

0 0.065 2.15

w 3.88E-06 3.59

a 0.026 2.39

Jé] 0.914 72.18

5 0.090 6.50
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8) Rosenberg and Engle(2002)0l A

- 108 -



i
ol
)
s
R
i
ro,
o
2
=
ol
re
-
—
©

(E B HSH FAFeE 29 FHR O et 7|& SHE

VR U FATAEN b FATAE] vFE v 2ate] 8E F29 KOSPL 200 $47148 o4

sto] 24 FAAE HolFth £F MY COOlFE =T 73 AA 7H4S 4gepl 7HAAA =S Al

oS FuE FAUTE <Panel A>E HIF FATAES BFE FAY 4%, <Pand B>E H3F FALAE

o]l AANAL Age AAsmT A%kE Fi FAY B¢, <Pand C>F v FATAES BFE FHY
>E T 3] A4%

=
FA A5l

A ARG D M (rys 0,) = 00, (rp) ™
g FALYE ‘11*(TT; 6,) = ‘ngu(TT)EXP[euTl(TT)+62.1T2<TT>+ +0A',tTN(rT)]7

T, (2) = cos (ncos™ '(x))

4 F¥ ¢ mEAx Az g Au g
<Panel A> Hgt FAEelgo @40l e SHA|
0, 0.9306 0.9053 0.1954 0.5425 1.5388
0, 1.5176 1.3376 1.1585 -0.0695 6.6687

<Panel B> get FAgelge 2o et ZHAI(RA 71 1)

6, 0.9974 0.9968 0.0079 0.9558 1.0085
0, 1.4313 1.2923 1.0271 -0.0401 54135

<Panel C> Ct&HA FA Qg2 2o thE SHA

b, 0.8025 0.7187 0.5764 0.008 2.7279
6, -0.8043 -0.0598 1.8064 -6.79 1.7145
0, -0.6451 -0.3969 1.1754 -5.0751 1.1752
6, -0.0122 0.2313 0.6801 -2.2333 0.9682

<Panel D> CtatA] FAElEo 2ol thet ZHR((MA 7H4 1)

by 0.8325 0.7333 0.602 0.0054 2.993

6, -0.7651 -0.0527 17764 -7.4676 1.5639

0, -0.5985 -0.3486 1.2041 -5.5146 1.2736

0, -0.0013 0.2106 0.6692 -2.4507 0.9391
utility)e] FaFS gk olsh 2 EHE Selrt duHel AR
NN G 5 i FAolth AMIMAAYRIEE PR AFYG] B4 %
e A%e] B S 2t A O & 1AL BFAT. o)k B FA8A
go] AWHoE &9 71971E /A §S oJvjath o 1YY E g 543
By, FABALE] thpie] A A9 AP} FAG FHE vk olst ge
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20 AT

P Heg FAEAE] &9 A =(prudence) & A= F4& 4 ¢S Y
Rl W e 224 AR FAEAE] AP Hojus FEH=
FAHE Aol g5 ol uwg} FA ISl AA 7HES FAHEE AF A4t
AFsEo] EAYGY AFH= FF F47140] g2 = JdE 7S HolE
th <% 2>9] Panel BE taH] FAE1&3 7] 24k =9 &3to] #A7F A7H
g 2 2001 HRE] 200697FK|2] 6ROIMS] ASH FHEtolg

B oOge wRo] FHIF Eok uhd 629 AEA A3l go] KOSPI 200 149 % 49157} of| #
AE Zt=2] BolFt <Panel A>t 9ot FAEA L] tigh F0|5, <Panel B>+ U] FAE918&0) o
& Fo)g wolFTh WIS FATAES 19717 Azrel Aol we} Wake e 43 9939w} vl
= AL M a,

—— 20010614
o_uu —l— 20020611
@ —A&— 20030612
E =l 20040610
%E ~J#- 20050616
o —8—20060615
0.85 0.9 0.95 1 1.05 1.1 1.15
KOSPI 200 gross return
—— 20010614
—l— 20020611
—A— 20030612
=l- 20040610
- 20050616
0 : : : : : —0— 20060615
0.85 0.9 0.95 1 1.05 1.1 1.15
KOSPI 200 gross return
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SREEH FA9 1AL 4 (213 o] A4H

C.(6) = B[ Ml 1 6)max (5, £ 0)]

=FE, M(rtT ; 01 max S exp E 7'“,14”;-l-,u-i—eﬁ_i])—K7 0)
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2 2D A (22)9F o] #H-7IEE Al oS o] &8t AFsE Al o Stk
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] =
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Ny 42
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Abstract

This paper estimates the empirical pricing kernels (EPK) implied by the KOSPI 200 options using the reverse
engineering technique suggested by Rosenberg and Engle (2002). The empirical pricing kernels are estimated as
a power function as well as a polynomial function of the returns of the underlying index.

The empirical results documented in this paper are as follows :

First, the empirical performance of the power pricing kernel is worse than that of the polynomial pricing kernel
that contains more parameters and so is more flexible than the power pricing kernel. This contrasts to the results
of Rosenberg and Engle (2002), which investigate the S&P 500 options market.

Second, the pricing and forecasting ability of the EPK deteriorate if we estimate the EPK by imposing the restriction
that the EPK prices the short term bond exactly. While the amount of the deterioration is large in the case of the
power pricing kernel, it is relatively small in the case of the polynomial pricing kernel. The hedging performance
with the restriction is almost the same as or sometimes better than the one without the restriction, depending
on the hedging method.

Third, the empirical performance of time-invariant EPKs is generally poor. The difference in the empirical
performance between the time-invariant EPK and the time varying EPK is more prominent in the case of polynomial
EPK. The hedging performance of time-invariant EPKs is sometimes better than that of the time-varying EPKs in
the case of power EPK.

Fourth, the polynomial EPK is more sensitive to the underlying return state compared to the power EPK. The
shape of the polynomial EPK that is a function of the underlying return state fluctuates more and reflects the
non-linearity of the pricing kernel better than the power EPK. The estimated power EPKs tend to decrease as the
underlying return increase. This implies the marginal utilities of investors decrease with the underlying return.

Fifth, the risk aversion implied by the EPK is time varying and it has a statistically significant relation with the
KOSPI 200 index return and the lag value of the risk aversion.

Keywords : Empirical Pricking Kernel, Hedging Performance, Risk Aversion,

KOSPI 200 Options, Reverse Engineering
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