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and Scholes(1973) R o 25E 7§ WAMSAS o83kl Ut} AT 71&¢]
B2 A% dA7E0] Black and Scholes(1973) E& o] HA| 54 A4S Arst=d
Agsta 8-S Byt o|E /A5 Y5t Black and Scholes(1973) & ol A
7He e HAdAAR] THEES dslehe RE ] EERH. 1 dEs gE

W54 (stochastic volatility)2 7183+ 28, 85 o|A&(stochastic interest rate)<

7HRE BE AZ(ump)E 7HAE 2& So] otk o] Fo|4] Bakshi, Cao and
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AT E dFEE Ay S fsle] BE AL 7|E AFENA AR
g o R ASE &, AHE ARE o83 9 WEA, Black and
Scholes(1973) E& A =Z3F WA/ Heston(1993) B oA =&t WA

HEge vY dddsgel tig A59S Ve d7E 4T AT B 23

1. Heston(1993) X8

71E QoM B4R e SEHEES 7T SAMAER RS vdsiHA
ZA8t}, Hull and White(1987), Johnson and Shanno(1987), Scott(1987),
Wiggins(1987), Melino and Turnbull(1990, 1995), Stein and Stein(1991), Heston
(1993) 5e AHARE g WEde 7P FAVHAEAY 2¥, Duan(1995),
Heston and Nandi(2000)¢] GARCH HE]9] o2 tEHEAS 7143 SAA714Z4A
2y 5ol &g}, o] 71l Kim and Kim(2004)2 1&AIZF & HEAAS 7}
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3l AE  Arh (F 12 200097 2007972 AR 7E A AA 23S
107) 34E Aokl 1d AgES RS2 9t} KOSPI 200 412 A 7]
o= 299t F ApolE Hole 759 195 skaL slon Z7]dl= 2915 1091
7HAe] A FEG O B AdRS Bolal lvk. KOSPI 200 541 A2 &
A ATFE SIS S8 Aol € 5 gl

2 ATFolA Heston(1993) EE& o]&3dte] WAHEES FAsh= o=
Black and Scholes(1973) 280 24 &4 AL 2+ Awsix] Eala Q7] we
o|t}, Black and Scholes(1973) 41 714 2% E&ol 714 AA FE oA A7}t
Tl 5 5 Qe tBA]] Aol BEA v (volatility smile)& o]t (2
1) 2002 195H 2006 129714] 671 ©H$]e] KOSPI 200 3412 7%=
i WAHEAAS £213 3kt x3& S/KE y=& Black and Scholes(1973)
S 2HY =ZFd UAEAES JERY /K7 1.000]8 S84 9714
, S/K7F 1,000 3419 o7 fAHoR wad WAHEES

2 S
2002 01-062 20024 49715 Yehfy o2 7|7F 3k st Balog g A|sh

32

go | R oW
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(E 1) KOSP| 200 2M 7z &t

2001378 20073702 Al 71E 391 1070 28 Aleke] 1d Arfolth =9l 2007
& 7IEoE FABSIAL @)= 1007 A efelt,

A SALE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
1 | KOSPI 200 Options, Korea Exchange 823| 1,890| 2,838| 2,522| 2,535| 2,414| 2,642
2 | Eurodollar Futures, CME 184 202 209| 298| 410| 502 621
3 | E-mini S&P500 Futures, CME 39 116 161 167 207 258 415
4 |10y T-Note Futures, CME 58 96| 147 196 215| 256| 349
5 | Euro-Bund Futures, Eurex 178 191 244 240| 299 320| 338
6 | DJ Euro Stoxx 50 Futures, Eurex 38 86| 116| 122 140| 214| 327
7 | Eurodollar Options on Futures, CME 88| 106| 101 131| 188| 2069| 313
8 | DJ Euro Stoxx 50 Options, Eurex 19 40 62 71 91 150 251
9 | 1d Inter-Bank Deposit Futures, BM&F 46 49 58| 100 121 161] 221
10 |3m Euribor Futures, Liffe 91 106 138 158 167 202 221

Z4]: Futures Industry Association(http://www futuresindustry,org)
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t} KOSPI 200 &4 AT t& Ax A& vz 2 dsA v)ik = HE
d ZA(volatility sneer) @o] YebdS & 4 Utk o|ldt A9 Black and
Scholes(1973) 2@& tiAE & = o Z¥o] Zaghe RINAFIL o= &
ATellA eSS 7S 34 7HE AR REE ol8ste] WAHEEE 4
sfarzt sh=dl oldl tigk <SS AleTF
B AFoM= 2002 1€5E 20061 12@77}%} sAzke] A8 E vigow 34
WA fsde] vzl AdWEEe] dE5gs Asdtt SaAHLRAAN AT
T 7HA4 o A ARl 72 ARl FAAR N FASIPE AP HE 0% 24
S0 oldell AdE 54 wtiek YAF 7S Ad S FEIH o= 4 AF
o] 7 Aol o8 A 54 A T4 A Aeldt A F5 ARE Afe]
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(32 1) Sy 0 3t
2002%d 1998 20008 129742 670 9] e] 7FA = KOSPL 200 /9] Bt WA -E/do]
o}, S& KOSPI 200 A|FE K= 349 IAPIES yeldth x&F& S/KE yE& Black and
Scholes(1973) RE O ZHE T&Fd WAHFTAHS Vet S/K7F 1.000]8k= S5 9714
A, S/K7F 1.000148 F5-A9] 97HE S0 22E YAHEAS FAFT 2002 01-06&
2002 715 Yehlie] o 7I3E 3k FUgE o R AR

0.45

0.4
0.35 +

0.3

0.25

0.2 -

0.15

0.1 T T T T 1

5/K<0.94 0.94«5/K<090 096<5/K<1.00 1.00<5/K<1.03 1.03<5/K<1.06 5/K>1.06

—+— 2002 01-06 —8— 2002 07-12 —&— 2003 01-06 —— 2003 07-12
——F— 2004 01-06 —®— 2004 07-12 —+— 2005 01-06 —— 2005 07-12
2006 01-06 —* 2006 07-12
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2 Qlste] WS F Qe 724
trading) 7Fe 8 AR, @] Bl AR2 £3] AHgHE Y chwEEE
A AA Fe2 ARSI BEgk 7ol HA 5719} o]iMd(discreteness) ol
gt &35 A8 Aste] 54 7HA0] 0,028 22 FALE AJAZAL - A
o)A ZZ(no-arbitrage condition)& TFEEA|Z|A] &= 3412 Al 2]slSich
B AoX = T8 A& (overlapping data)d] =A1E 93}7] $)8}e] Christensen
and Prabhala(1998)¢} sUsAl € o&& ASST}. =, 7|& AAES ol &3
A HAHEA S A7 A 4 oSS ASToZN A HEA ALt Al
o 712 2Akks TE ABsH Hol JdS¥s HFsk IHEN Al =TS
(instrumental variable)5& AR&3l|ok k= TAI- o] WALt dd= 34 Ul
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ST SYNTE V)5 RS FITL oHd BS FEE #ES oldste] 34
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o8k A¢ TH AR AR wAVE 2SI & X-E @
of efste] & WHA(eI7HE) F4de X 7MW +4
g Aol = 5 shE Alsof skaL o

7 FAE A "ot 3 ol 23 24 BTl x3d JRE 2 5
ol o] &g F vh= Aol ot BF Areke] HimE ffste] AA 4 7HAS
©]-§3F Black and Scholes(1973) WAREA # oz} & AFollx= 3 £
57H(at-the-money) FACZHE T Hd HAHEETE +4 tided ZFAA
nle A wede vagity, w3k vl AEHEEY A HEd 42 Hst
o] Andersen, Bollerslev, Diebold and Ebens(2001). Anderson, Bollerslev, Diebold,

[
&
R
td
N
4

and Labys(2003), Andersen, Bollerslev and Diebold(2004) 5-¢] A|AJeF IRI%= AF&
£ o|83sl7] I8t s 7HA<2] KOSPI 200 |+ AH=E o83t}

el g4 WAEEe vld) w5 15y AES 9

o

ATFEL ofget
2o g9 F 74 3F2(regression equation)S o83}, E Ao 7]E
ATole] dHH BluE fJste] offje] A& o] &gt

0l catizea(t) = a+ BVl icq(t) + €(t) )
0lyeatizea(t) = @+ BV0lyig0pica (t) + €(t) (10)
0l catized(t) = @+ BVl pica(®) + 7 Voly iy onicar (8) + € (£) 11
Licatizedt) = ot BVoliy iica 5s(6) + ¥ Vol piica. seston () + € () (12)

A7, Vol,euinea(t) + AR FA JAER7] Feke] RRiste vl ddds

o
}H, VOll771[111€d( ) t/\]Z‘]_/] _9_./\:]7].7:]&0 ;?‘Ei E% .LHZH%%AQ’ VOlhistorical (t>



Heston(1993) 28& o83 F4 WAREE v A5 o= 13

S T)EAbre] SAGEE ol 88 A WEH, Vol ups(t): 1A
Black and Scholes(1973) ‘:"53_(1‘?_1?451 S WAHSAE, Vol picd meston ()

A 0F A AHER ggko] ol 4o ghold o= RE =Ed WA
7ol vlef AEUFAFl thste] AHEES 7S fn|d. AR, 4 A1
WAEE ol viel WEsdel = F4Fe] 571 HsiM= a=0, g=10°] Holof
gt} o]FA] & AT A A WAHEAEL nE HEAddl i AR '
ot gEetA] Es o ¢ Sk A (102 A AT AAAEA 1
N ARE o83 Ak wedel v ddusded tg A5duE As
o 4 (10)¢] pgkol froldh el whe Hold frAlE - 215%(2009) 9] Oﬂ?éﬂrﬂ

i
=

¢

d uHE B2 0|83 ALY WEAo] n|g] AAHEA o= 293 AR}
2 5 gleg WIS 5 o A AN $4 AR Ju 584S AZH) @
o 4 WAEAe] He WEAe] o BE RE 93 ke g uE

A& SAIG elellAE v BEAdel ek a&A

o= =1, y=00] Hojo} gt} &, A WHFdel A U= XJEJJ}E
HEgol e 5 Aol BT Fal oA 34 A AW Faidol AS
+ Zolth, 2] (12) v MEFAd et dSA= 2p7] v 4 7 ZF oA
F=8 WA WA dEgs Al vt 2 d7elA= Black and
Scholes(1973) 2&3} Heston(1993) 2o 2 HE FA3t WAHEAS vusic},
Tl B AT o= Heston(1993) REOE2HE 435 WAH S| Black
and Scholes(1973) E¥ o 2HE o] YAH-sAdHY L3t HsA oS 58S %2
U Heston(1993) B& ] WA Ede] 2 AlF 65 2 2 Aolth, & <~y
o] Eojof gt} Wkl Heston(1993) g o] WAH-E Aol Black and Scholes(1973)
LH;HBJ%/H_J x%_u;__— Egﬁo_r‘:'_ E’:‘T‘— i
ofof & Aolm Heston(1993) E& <] W%

=
=)
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TS AEET (& 2) OM a‘ T A= 7—} WS HEe w2 ek s Wl
HES ALS & 5 AtE® Heston(1993) BF 2] 79 UAHEA o]ejd= 4714
257 o EARY K, 0, o,, po FE AXEIZ k2 ZFAHe= A7
7.9675(1.8772), 0.3863(0.0910), 1.3394(0.0761), -0.4725(0.0127)°|t}. 7]& A+ 2
o} nEIAR 7122 FolET e AUl pv +FEA HRTH
b 29 JeE VIS BT Jd Hwe A 54 7HEE o83k
Black and Scholes(1973) 28 S 2 HE FA3t leHtﬂ%/\éO] 71 e

A A
570l 7V‘ 5}% Ezﬁiil»— Hoiﬁlui /M #4e o83t Black and
Scholes(1973) R o mRH FAG WAHEA o] ot vzl & &F58A=
ok spARE, (3E 2)olld B ¢ e A A el (e 1dktke] =
EE o83 I WEAdS Alleta thE WEd FAx
£ HYS & F Ut o]& Fel] fJste (&£ 3) cMw WFE 1ol A
AaEgdth A3 HeA WMl Rvel= Heston(1993) RS2 RHE =24
A sVt TP 2 EAE Bal 1d A WEAdo] 7Y B e
Btk 37 ARE Bol ARRETS A wede A vsda g
o}z ¢k 4= 9t} Black and Scholes(1973) WAIHZA3} Heston(1993) WA)
T2 TUY FA A=Y 53 WS FEAEA 0.89748hHs w2 4
AE B & F A8k o= dA 548 0]83 Black and Scholes(1973)
WAH s 571 wAde o]8e WAHEES 099899 H& JHHAE Eel
o ZrEReE AR Ao R g AR A4S Bt mle AEwEAd g
2 TS 2ES Heston(1993)9] WAIREAC] o8-S
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-l ()
rO
i)
4
X0,
i

(i 2) HEd FgxIQ| 7= SAZ

7y Wsd X B, S0k, Ak, JAg, 12uAe|th Rve 1‘?11-:_ 55 o83k Add
A, BSau2 Black and Scholes(1973) 80 2R E RE 7[5 S48 o]L3 e&H 4 U
AHEA, BSaw= Black and Scholes(1973) B30 22E] I3} £gA 714 $4AS olgsle] =
FE T 34 WA, sve EEHEEe 7}%@' Heston(1993) 280 2R T2 &4 W)
HEA, 30DE FA 3097k IRIE AEE o83 IAHE WEA, 90DE A 90¥zke] ARIE 2}
5 o83t X 1H WHFA, 365DE A 147ke] IRIE A5 E o838 9 WEAdolth
HEA ki i =l S A
RV 0.2331 0.2281 0.4035 0.1110 0.0732
BSaiL 0.2618 0.2366 0.4034 0.1452 0.0769
BSatv 0.2612 0.2354 0.,4037 0.1446 0.0769
SV 0.2436 0.2353 0.3858 0.1079 0.0689
30D 0.2592 0.2186 0.3906 0.1015 0.0742
90D 0.2425 0.2168 0.3710 0.1211 0.0688
365D 0.2592 0.2565 0.3476 0.1774 0.0573

(a8 2) HEd AAE

2002 19RH 2006 12871219 9 WA FYAE BB, RV IRE AkRE o]8-3t
AFNEA, BSawd Black and Scholes(1973) B30 2RE RE 7Awe] §4S olgsle] =34
4 WAPAEA, BSynE Black and Scholes(1973) BP0 ZHE F3} F3A49) $7H $4E o8
sto] =39 A A WAEA, sviE FEEAAS 7He Heson(1993) BP0 2HE =39 ¥
A UIA S, 30D= A 30947ke] IR AARE o83 AR WEA, 90D JJrﬂ 90%3ke] a1
N ARE o83 A wEA, 365D H] 197ke] ARl ARE o8] AAHY wiEoltt.

0.45
04
035
0.3
0.25
0.2
0.15
0.1
0.05
0 - e - . R - - - - -
S8s8829833338888155835 3
EREEEEFEEEEREEEEEEE S EEL
——RV ——BS5_ALL —&—BS_ATM ——S5V ——30D —e— 90D —— 365D




16 S8t AF/ A11A A1

(E 3) HSH FHAS 210 4B

7y AsAd FAAEL JEdAelth Rve Y= AEE o]83F HEFA, BSau Black and
Scholes(1973) B0 2HE] BE /Mo $48 o83l =59 4 A4, BSane Black
and Scholes(1973) R& 0 2HE 3} F&49 718 348 0|83t =39 7 34 UASE
A, sV FEHEAES 7S Heston(1993) 3O ZHEH Eﬁ A WAHEA, 30D 34 30
I7ke] IRIE AEE of8g 91 WEAd, 90DE A 90 = ARE o83 9 HE |
B4, 365De HA 14371 aINlE ARE o83 A ‘_%*3013}.

O
Lr&l
f
T,

RV BSais BSam SV 30D 90D 365D
RV 1 0.8191 0.8183 0.8569 0.7570 0.6485 0.5762
BSawL 1 0.9989 0.8974 0.8601 0.8430 0.7705
BSaru 1 0.8995 0.8612 0.8434 0.7687
SV 1 0.8271 0.7657 0.65603
30D 1 0.8543 0.6680
90D 1 0.8038
365D 1

v)gl ASHEAT} Black and Scholes(1973) 28 XX Heston(1993) R oz H
H TZE WAHEES o8 2] (99 s AN S A} ol F3te
nef AEHEA ek z2F i FAAEY] dSEs A5 F At ol¢k oE

o gt SETE £3] FEHE M HEEE A (105 o%
slo] &S ZAFITH (R 42 AHY Heston(1993) & WAHEA g7}
Zre Holx 9o 1 FH=E Black and Scholes(1973) 3¢ U
HE, 19 3A W54, 00d AAHETE £ TAHE IS

B AV e A B8 WEy
dS 3183 Heston(1993) =39 UAHE
Scholes(1973) E&o|X= A#3FA] &AL Heston(1993) E3 oAM= st Ue
g5 Hsdo] M oS Fag 94t He & F vk &9 ol 714 2A
2 Ao g HEAY F8A4S WSl Bakshi, Cao and Chan(1997, 2000), Kim
and Kim(2004, 2000) & $i79t% 9xgh= Adet & + ot
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o9} tjEo] B thHzk A o= Wald AL o]&3le] HEA J&AEY
HJ(unbiasedness)& AFst. & w4 AP WAEE Aol vl HEAde &
FAFe] H7] M= a=0, g=10°] Holok gt} (& 49 F SAF ¢
EH Heston(1993) 2] WAHEES Alofsta w5 Ar7Hde 7143e &
4= 9Jo}. &3 Black and Scholes(1973) 28 9] WzjHFA o] 9ALE HEA Rt
B FAZolele AWHKES 7P SEHeR Tl des & th

Black and Scholes(1973) 23 2] YAHEA o] Heston(1993) =¥

rﬁ i3

i

Lo
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=
(E
off
o
2

WA B A WEA tele] ¥ dlZe wolAw B FHFE g
o 2 itk AEHOZ Heston(1993) R WAlEAere] vie) WS Aol

=
thete] EH FAAE ATTHE & F AUk

(E 4) Oz MHHSNT HSN FHAS 20| SRR 2

ofgfo] IFARA Aotk Vol ) E AR FA FEI] St WY HA #FAd
VOlimplied(t)}‘_:_ A7) A ERE 2E2H WAHTA, V0l,..00at) T X132 A AEE o]
€3} Arta WS Aot} BSau2 Black and Scholes(1973) R0 2RE HE 714 %e S4S o]
L3le] €29 &4 WAMSA, BSawe Black and Scholes(1973) R0 2RE] Z3 F849]
M §4& o83ty =EE BT 34 WANSEA, sve FEATAS 783 Heston(1993)
EYPouRy =39 FA WAEA, 30D I 30U3te] aHlE ARE o]&% A WE
4, oD #7 07ke] IHE ARG o7 oA WEA, 365Dk FA 1d7ke] THE A
B2 o8 A wsAolth BS, svel A A WA XS FAT Axtolal 30D, 90D,
365De F WA 37129 AFo|rh. F FATEFE a=0, =102k AF7HE AS3ith

Volrmlizpd(t) =a+f Volimp,if,d(t) +elt)

Vol, cizea(t) = at BVOL, 1100100 (8) +€(t)

2

fe% 16} Adj. R F-stat p-value

BSar 0.0290 0.7796* 0.6653 18.5613 0.0000
BSamu 0.0297 0.7784** 0.6638 17.9946 0.0000
SV 0.0115 0.9097** 0.7297 3.0694 0.0541
30D 0.0631** 0.7463" 0.5657 4.8082 0.0111
90D 0.0657* 0.6901** 0.4106 5.0805 0.0092
365D 0.0424 0.7357** 0.3205 7.4890 0.0013
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S7H wAE o8 WAMEAT WAIRle] 7t g Bok 2 #3E Boli IdeE
o} 2= it} = Heston(1993) 23] UlAMSAdo] Black and Scholes(1973) 23
of YAHEHET o 958 ASHE AdS & F ATk EF Heston(1993) &
o] YAHE o] Black and Scholes(1973) B& <] WAHEAdl 23Hd 2E 4

S on] Al J=A #e] St a=0, =0, y=1= AHEE

s
a.
o
2
ol
38
_\1

Jakoict. 1 AR fFeleE 99l e, ol 9%l 717
= A%E Atk ¥F FE Heston(1993) 2@ WAMEAC] Black and
Scholes(1973) E& o] WAHE o L3 e AHE on] whygsta &S &

AT —

=1
A & AT AEHCE Heston(1993) 29| WARS S vl ws/dol i

sfo] BHEGA oA} ARAEHS A FRALL FAT 5 ook

il

(i 5) D[z} eitisdnt WAEHSY, A BHisd 2o =724 21t

[ELyEye)

otgfe] IARA AT oItk Vol (H)E A FA 2T Sk nY Ad wWE,
Voli,iea () A9 SHORRE B2 WAREA, Vol 0t 1189 37 A5E 0%
3l diLA WEAoltl Rve IWIE EE o] &3 AEHEA, BSu2 Black and Scholes(1973)
BYPOoZHE] RE /AR A4S o83ty ®32FE A4 UAHSA, BSau= Black and
Scholes(1973) B3 o 2RE 3} LA 571 F4E ol8sle] =29 Fdt 34 UAHEA,
SV FEHEES 7P Heston(1993) B0 28 =&d 34 UAMEA, 30DE FA 3043t
o] A% AFEE o83 A WMEA, 90DE HA 90Uk 1

4, 365D HA 1d7ke] s AEE o] 43 A W Aolth. (7 BSS] AY Vol,, ., (1) F
7 Al Black and Scholes(1973) 23-& o838l (L) Sve] A$ 34 A] Heston(1993) EHE o]
£330k F BAHE a=0, g=1, y=02= A¥7MIE A3

Vol yiica(t) = 0‘+ﬂ%[7mphm( )Vl oo () ()

(b BSau8%

HV a B ¥ Adj, R F-stat p-value
30D HV 0.0269 0.6146%* 0.1987 0.6704 13.1956 0.0000
90D HV 0.0359 0.8961** -0.1545 0.6657 12,7491 0.0000
365D HV 0.0478 0.8788"* -0.1727 0.6671 12,8815 0.0000
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(];I-) BSATMZ‘;]—?‘

HV e 16} ¥ Adj. R’ F-stat p-value
30D HV 0.0276 0.6124** 0.1997 0.6689 12.8100 0.0000
90D HV 0.0367 0.8939** -0.1532 0.6641 12,3574 0.0000
365D HV 0.0478 0.8727* -0.1647 0.6650 12,4372 0.0000
(Bh svA§-

HV a 1é] ¥ Adj, R F-stat p-value
30D HV 0.0099 0.7755** 0.1506 0.7326 2.6105 0.0601
90D HV 0.0126 0.9245** -0.0195 0.7251 2.0219 0.1210
365D HV 0.0076 0.8928" 0.0309 0.7253 2.0375 0.1188

Fiow, ez 22 50, 106 FAFENN FATS vie

(it 6) D|2f Heifisdn WAHSYE 21of 3724 2t

ofefe] B|FRA AFolth Vol .., E AR FH IEWT] Fete] WY HE WEA,
Vol ica 5s®)E tA17] Black and Scholes(1973) 230 2R E] T&¥ YAH5/do|" BSALLE
Black and Scholes(1973) R3S 2HE HE /MR A4S o83ty =&d 4 UAHEA,

BSATM+ Black and Scholes(1973) ¥ o 2HE Z3 F34 5714 34 9]
B A WAAED, Vol ieamesion )T A1F9] Heston(1993) R0 2R =Zd WAWF
doltk. F $AIEE a=0, g=0, y=18= AF7HS A5

Vol, giizeq(t) = at BVol, ica. ps(t )+'7Vblzmphsd teston () T€(t)

2

HV o4 16} ¥ Adj. R F-stat p-value
BSar 0.0071 0.2451 0.6643" 0.7383 3.0845 0.0343
BSamm 0.0076 0.2305 0.6723* 0.7372 2,9867 0.0385
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N,

(o



Heston(1993) 2@< ]88 ¥4 WAHEAe] ndf Hed 5 21

A WAHEA, e WEAdES 713 Heston(1993) B2 YAHEAe] o
AHE v|wskeh. A7 A Heston(1993) 2o R 43 34 UAHEA
< vy AdHFE thete] 7P 93 S Y-S BolFQieh, ek vl HEW
ol skl BH FHAE Al Rl

—
olyz} Black-Scholes(1973) R o2 HE FHE UAHTAHY o ARE ZF

(instantaneously) AE¥il BE FAAEANA] v]-&0] glo] FH3H (costless and
fairly) WIZ=™, APA7FA 0l g8 (accurately) ¥HgHES ofn]sit}, W5 de o
st B2} el 34 Ao JH 8o EAETH vl HsAdel dist Aro)

=4 Al SAd s FEta s wdEs ofn|dtt. ol A5 vl

of gt} 5, v WEdell i 5 WAREAY 59 HSE Fst

ov}
1)

~
w

=.
®)
o

@]

o

o]

o
O
=
o

2
—_
O
N
>
)
S
(@)
=
Z
oy

=)

e
™
S
)
S
o
B

o

o]

o
o
2
™o
S
o
:Jk
Ny
(=)
)
2
olrt



22 S8 AT / A11d A1E
G 53l)
A - F9F "KOSPI200 AEWHFA o283 Aad] #a I3 "HEAT, A

1749 ANE, Sh=rap8E83], 2009, pp. 21~49.

WY LY SN GEE, UBAFY 2 KoSEL 10 AT $4 )3

24" 1285,y #3498 A%, 55883, 2005, pp. 181~208,
ojA|s} - W4, “KOSPI00 41 WA 59 &2 THEAT; A9A A1z
= a8, 2001, pp. 25~50.

A=d, WAL HE ST ST v @ a7 TAEdT
A9 Az, F=pygESEE], 2001, pp. 51~79.

Andersen, T, G., T. Bollerslev and F. X, Diebold, “Parametric and Nonparametric
Volatility Measurement,” in Handbook of Financial Econometrics(eds, Y.
Ait-Sahalia and L.P, Hansen), Amsterdam: North-Holland, forthcoming,
2004,

Andersen, T. G., T. Bollerslev, F. X, Diebold and H. Ebens, “The Distribution
of Stock Return Volatility,” Journal of Financial Econometrics 61, 2001, pp.
43~76.

Andersen, T. G., T. Bollerslev, F. X, Diebold and P. Labys, “Modeling and
Forecasting Realized Volatility,” Econometrica 71, 2003, pp. 579~625.

Bakshi, G. S., C. Cao and Z, W. Chen, “Empirical Performance of Alternative
Option Pricing Models,” Journal of Finance 52, 1997, pp. 2003~2049,

, ‘Pricing and Hedging Long-term Options,” Journal of Econometrics 94,
2000, pp. 277~318,

Black, F., “Studies of Stock Price Volatility Changes, "Proceedings of the 1976
Meeting of the American Statistical Association, Business and Economic
Statistic Section, 1976, pp. 177~181.,

Black, F. and L. Scholes, “The Pricing of Options and Corporate Liabilities,”
Journal of Political Economy 81, 1973, pp. 637~659,

Bates, D., “Post-87 Crash Fears in the S&P 500 Futures Option Market,” Journal
of Econometrics 94, 2000, pp. 181~238,



Heston(1993) 2@ o] &3 Fd WAHEAe] g WA 45 23

Canina, L. and S, Figlewski, “The Information Content of Implied Volatility,”
Review of Financial Studies 6, 1993, pp. 659~681,

Christensen, B, J. and N. R. Prabhala, “The Relation between Implied and
Realized Volatility,” Journal of Financial Economics 50, 1998, pp. 125~150,

Day, T. and C. Lewis, ‘Forecasting Futures Market Volatility,” Jjournal of
Derivatives 1, 1993, pp. 33~50.

Duan, J. C., “The GARCH Option Pricing Model,” Mathematical Finance 5, 1995,
pp. 13~32.

Ferris, S., W, Kim and K, Park, “The Informational Quality of Implied Volatility
and the Volatility Risk Premium,” Forthcoming in the Applied Economics
Letters, 2008,

Fleming, J., “The Quality of Market Volatility Forecasts implied by S&P 100
Index Option Prices,” Journal of Empirical Finance 5, 1998, pp. 317~345.

Fung, J. K. W., “The Information Content of Option Implied Volatility
Surrounding the 1997 Hong Kong Stock Market Crash,” Journal of Futures
Markets 27, 2007, pp. 555~574.

Giot, P. and S, Laurent, “The Information Content of Implied Volatility in light
of the Jump/Continuous Decomposition of Realized Volatility,” journal of
Futures Markets 27, 2007, pp. 337~359.

Heston, S, L., “A Closed-Form Solutions for Options with Stochastic Volatility
with Applications to Bond and Currency Options,” Review of Financial
Studies 6, 1993, pp. 327~343.

Heston, S. L. and S, Nandi, “A Closed-Form GARCH Option Valuation Model,”
Review of Financial Studies 13, 2000, pp. 585-625.

Hull, J. and A, White, “The Pricing of Options with Stochastic Volatilities,”
Journal of Finance 42, 1987, pp. 281-300,

Johnson, H, and D. Shanno, “Option Pricing when the Variance is Changing,’
Journal of Financial and Quantitative Analysis 22, 1987, pp. 143-151,

Jorion, P., “Predicting Volatility in the Foreign Exchange Market,” Journal of
Finance 50, 1995, pp. 507~528,



24 FHMAHAF/A11A AlE

Kim, I. J. and S, Kim, “Empirical Comparison of Alternative Stochastic Volatility
Option Pricing Models: Evidence from Korean KOSPI 200 Index Options
Market,” Pacific Basin Finance Journal 12, 2004, pp. 117~142,

, ‘Is it Important to Consider the Jump Component for Pricing and
Hedging Short-term Options?,” Jjournal of Futures Markets 25, 2006, pp.
989~1009.

Lamoureux, D, and W, Lastrapes, ‘Forecasting Stock-return Variance: Toward
and Understanding of Stochastic Implied Volatilities,” Review of Financial
Studies 6, 1993, pp. 293~320.

Latane, H, and R. J. Rendleman, “Standard Deviation of Stock Price Ratios
Implied by Option Premia,” Journal of Finance 31, 1976, pp. 369~382,

Lin, Y. N., N, Strong and X, Xu, “Pricing FTSE 100 Index Options under
Stochastic Volatility,” Journal of Futures Markets 21, 2001, pp. 197~211,

Melino, A, and S, M. Turnbull, “Pricing Foreign Currency Options with
Stochastic Volatility,” Journal of Econometrics 45, 1990, pp. 239~265,

Nandi, S., “How Important is the Correlation between Returns and Volatility in a
Stochastic Volatility Model? Empirical evidence from pricing and hedging
in the S&P 500 index option market,” Journal of Banking and Finance, 22,
1998, pp. 589~610.

Pong, S., M. B. Shackleton, S. J. Taylor and X. Xu, “Forecasting Currency
Volatility: a Comparison of Implied Volatilities and AR(FMA models,”
Journal of Banking and Finance 28, 2006, pp. 2541~2503.

Scott, L., “Option Pricing when the Variance Changes Randomly: Theory,
Estimation, and an Application,” Journal of Financial and Quantitative
Analysis 22, 1987, pp. 419~438,

Stein, E. M, and ], C. Stein, “Stock Price Distribution with Stochastic Volatility:
an Analytic Approach,” Review of Financial Studies, 4, 1991, pp. 727~752.

Wiggins, J. B., “Option Values under Stochastic Volatility: Theory and Empirical
Estimates,” Journal of Financial Economics 19, 1987, pp. 351~377.



Heston(1993) 2@ o83 Fd WAHEAe] g WA 4= 25

Forecasting Future Volatility of Option Prices Using
Heston(1993)’s Model

Sol Kim

{ Abstract )

In this paper, we examine the forecasting performance of the implied volatility of KOSPI
200 option prices for future realized volatility, We use Heston(1993)'s model, which takes
stochastic volatility into account, and the Black-Scholes(1973) model to estimate the implied
volatility, For the calculation of future realized volatility and historical volatility, we use
S5-minute interval intraday data of the underlying asset. The results show that the implied
volatility obtained from Heston(1993)'s model is the most effective, unbiased and efficient

estimator for future realized volatility.

Key Words: Options, Black-Scholes, Stochastic Volatility, Intraday Data, Volatility Forecasting
JEL Classification: G13, G14
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