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<E 1> F27200 FAO LB ANDE

Call Put

TE Aopo H & A= vl 5 Aot S | Add= H] 5

(%) (N RE) (%) (%) (M RH) (%)
A 960,363 100 364,566 100 | 921,307 100 394,144 100
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IT™ 64,798 6.75 79,095 21.70 59,220 6.43 82,902  21.03
OTM5Y | 685,197 7135 270,864 7430 | 565,832 61.42 273,563  69.41
ITM5? 64,449 6.71 76,848 21.08 58,955 6.40 79,360  20.13

1) OTM5: 712241 1223120074+ 52 571 OTM &4
2) ITM5: 712A444ke1 F 2320075 -2 570 ITM &4
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Obs. Mean Min Max Std. Deviation

AEo| 2798 & 567 .004 -.750 1.010 232
Calltf EW A H A 567 139 064 244 .029
Putt A H 54 567 147 077 258 .034
g EU A H5A 567 142 078 246 .029
ITMCallu] 2 ' 54 567 152 .030 364 .055
ATMCallU| 2} ¥ 543 567 141 .053 259 .033
OTMCallW] A H &4 567 139 .080 250 .030
ITMPut A ¥ 54 567 131 .030 437 .058
ATMPut A ¥ 54 567 140 .063 246 .035
OTMPut] A H 54 567 158 078 291 .035
GAH HsA 567 132 .049 249 .036
SAREA S 567 10.50 1 24 6.011
159 =3} Call RIVY 133 137 .083 244 .028
Put RIV 133 148 .097 249 .029
15-11% Call RIV 144 139 .095 227 027
Put RIV 144 146 094 235 034
Call RIV 145 137 .086 215 .028

10~6¥
Put RIV 145 144 .088 243 034
519 Call RIV 145 142 064 238 .035
Put RIV 145 152 077 258 .037

1) RIV: oW A% 53 (representative implied volatility)
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223200 MEZLA0] o) &7t Hls) HIFE AL AHAEE 29200 -S4 WAEEAS A

o oWl JHL FEAT BAF) 98 HEoIRAAET Call $4 R Put $H hEAAAEY

o $AE AR AALAS 7] o] ALEES WA T8 DY,
A

<38 oA e AR 420|272 47 CalERAREATOE ol ABBAY} e A
gt WAL gsith AR/ S olsle) ThE WAt CAlEWANERS 2o FFE

e AoR Hln,

<I1% 1> AE) 27L& CallFHAHFTA ANEE

0.25007

0,200

&4

3

0.1500

CallC) ELIXH

0.1000

0.0500]

T T T T T T
-1.0000 05000 00000 05000 1.0000 15000
O E3uelsE

<39 2>l Yehd AAY HdEo|2718 e &7 PuttH B A 5493t = 59 4ddArt ol A 2
o CaltFUAMEA LG 2 4R RAE el A2 Rt

<1 3> AEo|27l3 e &3 Call ¥ Putth EWAHEATL 2ol S
FAZE Zlolth <O¥ 1>3 <I¥ 2204 UEhd ARt & ARWAE Hol1 Stk wehA AdEo| &7}



He]&3t Call 3 Putth A SA o] Aozl w2= 4adA7 2A YetuA AT Calls} Put WA
HEAe] did FAdde Aeolerte gl Add FFHol e Aoz AdHIT

<3y 2> AE0|E71 8 &Y Putt| EUWAIH A LT

0.30007

0.25007

0.2000-

0.4500~

Puti EL I HSA

0.0500

T T T T T T
10000 05000 0.0000 05000 1.0000 15000
olEdtue g

<I9 3> AEo| 2719 &% Call-Putth EHAHEE Ao] vl AEE

0.5000-

0:3000

0.0000-

(CIV-PIV)ITI EIV

-0.3000-

-0.60007

T T T T T T
-1.0000 -0.5000 00000 05000 10000 15000
(Rl I -

< 3>E AZo|EAHE 83 fEYAREAS AR Aot pASE HE HEo Bl e
o Call $49) ENAREARIV) o] E3}E, Put S EUAREA 9 &7E 31 9o
TRy 7 Evks 27 Qg

<E 3> Adeol&rH e A EA

SHAS TEAT a B Adjusted R? F
Call RIV 138** .032%* 062 38.104**
A& &87H Put RIV 148* -.060%* 169 115.980%*
& (Call RIV-Put RIV)/RIV | -.063** 648+ 774 1935.959**
(Call RIV-Put RIV)/HVY | -067* 721%* 749 1687.309**
AEo]27}% | (Call RIV-Put RIV)/RIV 050+ 190%+ 269 231 766+
28 Aozt o Adigk ' ' ’ ’
1) HV: 9AM 54 (historical volatility)
# P<01

HEo|27}1e &5 Call $42) HENAAEY 2 Pur §49) HERAAEY ol2 A4 249 o)
ERANEHOD e FAE FALNT A3} BASY ol Y5 2 et 239 A 2
A EobAith Aol kNSl Call $4) hERAWES L Pue $4) hERAVEH A
Sl MR e A4 JH GFHL ofF Arke Fojnk ol AEo] FtEY YrHoE
Call 419 WAMEAHS Fol3 Put S48 WANEHS U5 Hx A%e] AH7EY 1 we @
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Apo] Vehgh

rir
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AR gAe] dEIAEEA Al SAE WEHS ASE AT A
24 AgolrlalEl ol Calls Put $4e) AN HHE
Agolerle e Aot Gl £40) tERANEA
AN IO BAS A% FAM0E 9% £V 22Hdt ney
AW Call 43} Put &4 WANEY Aol7h ATk AL om@Tha & 4 9ok

3. AT AREAS B4

I-M
).
=)
N
8
ﬂH
N
2
Lo
k1
ol
L
D)
ol
NS
ol
o
o
o
o
lo
=
b
rE
o
oX
9
=

Call®] WAHFEl ¥ Y= % liJE}E Z

AREAe] Eollths AL ojudt 4ol o BE pute] WANEAS] 2o 9L v
& Qe MBS ABED PudAe 7Hde] 1o WAMEAe] Folitk: A olnth
9% AFE OTM §A0IY ATM SHRTE M §40] 0% Geo] 28 ¢ 4 Ao

<E 4 ABIEIN & PANAE WAASA

SHAT TEHSF a B Adjusted R? F
OTM Call IV 139%* .020%* 021 13.392%*
ATM Call IV 141% 049 114 73.957%*
o ITM Call IV 151%* 1471% 349 304.033**
dEelerie g OTM Put IV 159** -.047% .094 59.427**
ATM Put IV 140% -067% 196 138.960**
ITM Put IV 132+ - 164 424 416.098**

** P<01

AEol&rtg el &o] PAHE 8 WAHEAd vAE At s #4% A <iE 550 UE

U Aok WA OTM Call} OTM Put®] WA EAE o] Hl&s BA Al aAs7t fovlstA &+
2 Yehdth ol OIM Call F49 WAMEHET OTM Put 549 WAHEA o % A vepdot

= 9ulolth. ITM A9 A5 2388 a7t fFrovlstl d2 ey 1M Call #4<] WA 54
o] ITM Put F4°] WAHETAHET A YepgTh

BAFE B AEo|2713 2 &o] Calls} Putd] WAHEA ko] Bl fojn| 6}741 k% mA = A
B 4 9tk =3 OIM 34 Roe ATM w49 WAHEA, ATM w4 Eohe ITM F49] WARE
Apo] Hl&o] o & FFE FaL ol <E 4> Ao} FUZ A2 drpgith

TEUTY AFE GAH HEACE WA A IAATY v Afol7t QAR EHAMFTE L
2 v A fARE FA7F e debA Ao 393 A2S WE S AddTh

ook

tlo

oX

< 5> AEol&71 e AR Call/Put WA S 2ol Hl&

=W TR a B Adjusted R’ F
(OTMCalllV-OTMPutIV)/RIV | -135" 457% 665 1123.168*
M=ol 27 | (ATMCalllV-ATMPutlV)/RIV | .010* 825+ 773 1923.219**
o]
e g (ITMCallIlV-ITMPutIV) /RIV 142+ 2.216* 553 699.212%
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(OTMCalllV-OTMPutlV)/HV -.150%* 502%* 578 777 348%*

(ATMCalllV-ATMPutlV)/HV .016%* 931 759 1786.646**
(ITMCalllV-ITMPutlV)/HV 172 2.499** .546 680.837**

** P<01, * P<.05

AEol7t el o] PAZHA FEEs AEAQ] IS Heitd olE F3 w49 WEAd 2n
e F AR UL Aolgks A dol Call 54 2 3 HEA Aol
A% A= < 6> YR Qi
WA Call $49 A5 AEol&rtgelgol MM F43 ATM £ WAWSA Aol vl Fogh
S A YSiTh ol AE Mol uHIIEW ITM Call §49 UAiEAel IA FobdA ATM

Call 249 WAREHETD Fopithe AL udth £ ATM 4% OTM 419 WAREA Aol
of Fol3 F&Fe mIALL ITM FA43 OTM FA o WARES Aeold= foldt g AL it o
i e 7HAe] 197 Y Call $49 WAREAE LS IIM>ATM>0TM 2.2 Yehd 7hs4o] Ete
Sjrloltt. HIt|E A& Mol AH7IEH Call $419 WAHEHE LS ITM<ATM<OTM o2 Uehd 7Hs
Aol =rtal s4Ent. ot gAY 2715 B ATM §43 OTM {419 WA SA Zfold wA=
go] T2 Aol Hls| @A Uehgon, ol OIM 49 49 A& 1371/ 487t 93 44
Z A dete A orgith

Put 59 Z¢E ¥ 238 UehdS & 5 Aok AE 7Mool 197 Put wde WAHEEA
< Yol 1 S ITM w/dol Al wo] Tol WA sAel ITMATM<OIM £2.2 Yehd 74
o] oty HHIE ANE J1Fo] AH/IEWE Put 3A4Y UYAHBAEL ZolAm YAwHEAo
ITM>ATM>0TM 2.2 Uehd 7Ms4o] st SH JE T Calle] A9 v7IAZ Put 4% OTM &
Aol ME 712 Aoz d ks W= Aoz Helth Put 34Y AL Eold & ATM &4 2
ITM A3 OTM &4 WAREA Zto] & Z40A el aAls %kol T2 FvEA & A
7b debdte Aotk ol Ad=E7H4ol ol87H A & 4% OTM Put +4 WAHEEA ] ATM
olut ITM Put #A19] WAMEAEY 7 FFPte r = A

i we

rr

lo o2 o]

O:

>

<E 6> AEol27H e YAHAE WARTA o] vlE

TE TEHST a B Adjusted R* F
(ITMIV-ATMIV)/CRIV .060** .678** .380 347.629**
Call (ATMIV-OTMIV)/CRIV .006 223%* 151 101.368**
(ITMIV-OTMIV)/CRIV .066** .902** .366 327.465**
(ITMIV-ATMIV)/PRIV -.072%* -.715%* 373 336.664**
Put (ATMIV-OTMIV)/PRIV - 134%* -.201** 179 124.571**
(ITMIV-OTMIV)/PRIV -.206** -.916** 443 450.849**
** P<01

4 BEQSE HAREH B4

A9 FEdol et deolertd g ge] WAMEAY va2A 94Fe vAe AL 48] el

AEAL 1) TFOL ol 4Y AL Aohe Lol ey sl
Ao AEYFE ) IFOR BRsel BAS] B AsE HEoleslHelge] #EDF B

=]
o) Callsh Put 4951 WAREHol AR AT DAL BEA A e A o 9
B 2 7o Uehdth §49 FHNE PASHE s WBRIMAZ)S AAE b S glen
W17 Bel YeE AR Atk -2 A8veEe] A4 G v Fio| WA B

ifl
=y
Ach
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= A

aste] FAC] 7HAel -2 AEHEE HAWE v FAIA
A= AL gudit 2 W7 /MYASE A 7HAL HME 1A HEFe wo] HE

< 7> Z2EE Ad=olEt e IAHAE WAHEEA Aol viE

A= :
o ; FEwe a B Ad};fted F Obs.
(ITMIV-ATMIV)/CRIV | 057> | 244" 365 76813~ | 133
Call | (ATMIV-OTMIV)/CRIV | 048" | .103* 350 722067 | 133
159 (ITMIV-OTMIV)/CRIV | 106" | 348" 467 | 1159497 | 133
23 (ITMIV-ATMIV)/PRIV | -068" | -277° 489 | 127458~ | 133
Put | (ATMIV-OTMIV)/PRIV | -075% | -075% 260 47393 | 133
(ITMIV-OTMIV)/PRIV | -143* | -352¢ 538 | 1532657 | 133
(ITMIV-ATMIV)/CRIV | 089" | 349" 471 | 128348~ | 144
Call | (ATMIV-OTMIV)/CRIV | .049% | .094** 397 949617 | 144
11~15 (ITMIV-OTMIV)/CRIV | 138" | 443" 551 | 176704 | 144
) (ITMIV-ATMIV)/PRIV | -099% | -513* 632 | 246477 | 144
Put | (ATMIV-OTMIV)/PRIV | -101% | -168* 454 | 1197237 | 144
(ITMIV-OTMIV)/PRIV | -200% | -681* 679 | 3032747 | 144
(ITMIV-ATMIV)/CRIV | 068" | 747" 634 | 250.139% | 145
Call | (ATMIV-OTMIV)/CRIV | .034* | .194** 613 | 220433 | 145
6~10 (ITMIV-OTMIV)/CRIV | 102 | .941* 689 | 3200517 | 145
) (ITMIV-ATMIV)/PRIV | -135% | -659° 65 | 25L020% | 145
Put | (ATMIV-OTMIV)/PRIV | -132% | -258% 680 | 307.043% | 145
(ITMIV-OTMIV)/PRIV | -267* | -917* 756 | 447752 | 145
(ITMIV-ATMIV)/CRIV | 055* | 1596 546 | 174170~ | 145
Call | (ATMIV-OTMIV)/CRIV | -091% | 525+ 216 106457 | 145
59 (ITMIV-OTMIV)/CRIV | -037 | 2.122% 521 | 1578747 | 145
ol5t (ITMIV-ATMIV)/PRIV | -015 | -L621™ | 487 | 137661 | 145
Put | (ATMIV-OTMIV)/PRIV | -225% | -395% 217 40994~ | 145
(ITMIV-OTMIV)/PRIV | -241% | 2016% | 557 | 181972 | 145

** P<01, * P<.05

V. 29 9 A8

23200 AET I2A000 $HL TUF 7244t % Efﬂi 7%%?4 Rom FA300 AE] A
TR AR A Z2F200 &4 7} Aol &3 s Ul
AR FAE 7 AR S AASA T

/“] é*"e —U——1°]‘Uq Q"‘*"]' 7]'1:]'

)
=2
off
odk
tio
=)
m&
oY
o
i)
rr
N
Y
ol
o
é

AR, Adeole7ta &L wie WAMEE Ad FARO: Call w47 Put F4 WsAel 43
Hlgoll B B2 9EFE FaL Ak Adeol nurtEE JhAoE Call 5o ¥ *éL FOMA L Put &
Ao MEd2 soAH, deo] ARriE™ I i) A3yt yehdte ofrjojnh

=4, YAZHAER B IIM FA29 WAESEo] AdEolertde&d 71 93FE wol e A=

UEREoH OTM A9 WA 5d0] 718 A 9ge ie A= Yehgth

AR, AE7HA0] 137FEE Call 49 WAREAS ITM>ATM>0TM 2.2 Ueld 7FsAe] o
H, Put 49 WAHEALS ITM<ATM<OTM £02 Ueld 7hsAo] &tk A8 714o] Agried
e A7t vebd 7Hsdo] &0k ot A Eo] o]&7F B A4EW Put w4 A9 OIM 549 W
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AsAol ITM /ol ATM /el WA S ET A §49 7ol =t
A, AE7149 &4 WARSAd g 9892 549 a7t gokdsE »3 9 73
23200 A& F29200 w4 7HAE F-F AdEvdEE dF4T £ don E-2 AET A
Hold 75 AfAdAE0l Sol9tM 7HAE ARSI wetd dertde A7 9% F

A9 WANSHS HEolRbE e 49 4 dody
olF EUZ 4 97¢ WA MY 2k B4 AR 49T 5 A0

B AT AR §A WANENS BT W $49 AN HEAFS wEA TEs ol
Brhe A2 B 4 gtk 220 HES S50 SANFHY BUT /EALE 2 BPE
EASE A9 SANES N1ZANARY BAT BHsRE A 4RAoE on) JE AR EF)
oAYTE FAANF) e AT -3 ABAEE Heste] PG AL Fo W 4T AS
A

B A7e @AYORE BAYIR FO ANEHY FAVE ke AL B 5 ok 2230200 $49)

AR YA O

A7k 5ot o2 *c}fzk% °lF ARE EAUFoR st 2012 a 7% hizd

T A s Hetol w4 3

17P~ ‘:‘HEH*POH 3 6} | ob 9% AFE At EFHAE TPl Ak E3 tjEu AT
F 57 Uehd Aol gtk E=3F FA AL 34 15% 5

L %‘—é! A7 3 l gol FuEol TR A Aold wWE wlgAH A Tt AL & Aok

IRAR <E 1>o vEht AAF AT 7Pk 1M {49 Aefgol 47 el Dal wleAd A

B3 24 ¢ o 4 A

35 QTR B 4T PAYS FUs] & ATE B AT Adsh WSl BhE A0S
M AT A4S AN B AT ARE o§dte] WEAH Ad EAE B4 AASGE A7
Yaste] BT EH $H0) JERAVESS FE 0 IAGNA FAAFE W BARELS 7}
Az A BaMol drka Bk EF <E DA UehbRo] $euele] A% OIM &40 B 4
Mol £OBE ASH $A B A7 FHHOR Bastel nel,
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The correlation between KOSPI200 futures price disparity ratio and
implied volatility of KOSPI200 options

Seung Hee Lee”

Seoul School of Integrated Sciences & Technologies

Kwang Soo Park™*

Dong-Eui University

Abstract

KOSPIZ200 futures & KOSPIZ200 options are based on same underlying
asset. KOSPIZ200 futures notional trading amount on the spot market is 6-7
times, including the largest market in the korean derivatives. Existing
research on options implied volatility was focused to examine the relationship
between the implied volatility of the option and volatility or probability
distribution of the underlying asset, the study considers the relevance of the
futures market hard to find. Considering options and futures markets are
connected by the put-call futures parity, this study analyzed the impact of
futures price disparity ratio to the theoretical value of futures on implied
volatility of the options.

Major findings are: (1) futures price disparity ratio was a significant
impact on the relative proportions of the Call options and Put options implied
volatility than the absolute value of implied volatility.; (2) Volatility of ITM
options showed that most affected by the futures price disparity ratio, and
implied volatility of OTM option was the least affected.; (3) If the futures
price is overvalued, implied volatility of the Call option is highly likely to
appear in the order of ITM>ATM>OTM. And the implied volatility of the Put
option is ITM<ATM<OTM likely to appear in the order.; (4) Influence on the
option i1mplied volatility of futures prices were found to have reduced the
remaining days of the option to be more and more larger.

The findings from this research may explain partially the volatility smile
phenomenon of the options market.

Keywords : theoretical value of futures, disparate ratio, implied volatility, volatility smile

*Adjunct Professor, Seoul School of Integrated Sciences & Technologies, Seoul,
Korea. E-mail : storm@netsgo.com

120-808,

#+*(Corresponding Author) Professor, Banking & Insurance, College of Commerce &
Economics, Dong—-Eui University, Busan, 614-714, Korea. E-mail : ksparkOl@deu.ac.kr

_16_



