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Black and Scholes(1973)9] A7#Ql A52 Aol digk 7HAZA R o] AlAlH o]
A 30 ZF B AgAEel 9E) oy FAIARD 34 7HA RE 5] A¢hE o
ot AEA AAE 34 71 285 7] Black-Scholes 2&o] AAZ &= ¢
N7H o] AR5 oA A AFH 07 e Black-Scholes 23] EA14
N8 2 3} t} Black-Scholes 2.3 2] W44 A (mis-specification)< Al7-3-417}F
S Black-Scholes ®&o] Joz thlsle] &3 AR sAHcr &4 A58 -
t}. Rubinstein(1985, 1994), Dumas, Fleming and Whaley(1998) So] ] %}38}% Black-
Scholes E&o| 943 473 olgld A7 #=H FL3 v 7d 1y
U AR tE dAHE S 7H A A7 & Black-Scholes 236l Hof do g F
=3 AW s B Zolof gt Aoty a8y o7 A5 Black-Scholes R
Fow g WA-Egol Wi AAAHS FHE Wi Jde Aow Haugth o
Macbeth and Merville(1979) A 7+a FAA g0 AdH 5559 F FAARE 1
Aoz A4s Ax $h)7HA(deep-in—the-money) 2419 WA WHEAd o] 5714 (at-the-
money) w412 AW EAFe] Bl & Wk 7] 712 (deep-out-of -the-money) 41 2]
WA s S7H S0 WApE-EAd vls) Avhe AAdES Helal i, By
B9 A5 E AFE-3F Rubinstein(1985)] A% 57H8 549 WAH o]
7PA w3 e g iAW sAds Ade thes Bastal gtk e o
TFolME AT AoE(2001)7F KOSPI200 A 3AS /¢ o2 Black-Scholes &
Fol A Aol 74 Wit ow s Sr7keve Ae A48k vk
Black-Scholes E.&o] 7kA& olgdt dAIE /A7) gk =98] dgtoz 714
FeHz AR 7|2 MsAdo] Ao eyl se o] ik Black-
Scholes &89 714& o|gA7l &4 WEA A Ly 7ot} a4k 712 W
S0 dig o] ATAES] ARkARl Al WEAdo] Azt wpel A& 0% Wa)

= 3524 34(stochastic process)= H}—E—E}% Aot} 3] Beckers(1980), Christie
%
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(1982) % Scott(1981) 5-& F7b o &e] WEAe] ks &()e JRRAE 7
9 4140 WEA A1 S5 S WS A AR A 972

g HEsHh
G54 HeA JA4S ALY Zddo =3k A== Hull and White(1987),
Scott(1987), Wiggins(1987), Melino and Turnbull(1990), Stein(1991) % Heston(1993)
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dol Heston E&ol Hla] o7 2tAl HEHJT. o] A= 547 BE o 54
Aol A FEA A vart FARY Y] AALS Bgs] Hrleted AT
AthE AS AlAMg) EgE AR Ao R = FEAX WEAdo] Aujshe A E vH
A 232l Black-Scholes B o2 F&3] gAd et w4 AdAE F34F
T U= A lHE?‘f}E}

Black-Scholes Jﬁéﬂr Heston 5.3 0] 745%15}. Xﬂ H]%Oﬂ/\i?: 2l Zﬂ tolHE o] &3t
of o]E RF| 7HAAI B FAH|E AolE dAH o Hugtth Al VA=
Algdlolde] Wy Aak o EAAATE AR wpA e 2

oAgre] A8 2 goFo] AAHL}
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1. Black-Scholes #4153
Black-Scholes 23> 57} S7F 21 (D¥ 22 g4k (diffusion process)< W&t
il 7F4 g

dS, = pS,dt+ v/v Sdz (1)

2 (DA | st Vs 247 F7F SO g WS Uil
E(dz) =00°]3L E(d2*)=dt?] 1Y ZZ A 2 (wiener process)©]Th Black and Scholes
(1973)= F77F A (D] A4S mE o g FHE = 54 7ol A4 3 2+
= T8

C =SN(d,) — Ke " TV N(d,) (2)

A @A 4,3 4= okdish 2ol Aol

0= 1n(5;/X)+(T+U/2)(T_t) cdy=d, —v\/T—t (3)
v(T—1t)
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2 (2} (QellM FHoR AMEE M g $A9 WA, S B o)X, Tt
= gAY elwry]) Ela N(- )2 74 R4 EE 92d4E YeRdT Black-
Scholes ®&@olA F7Fo] MEAHe 49 W7|7b4] 4 s o] Qe F o= 7F4 5o
Aom o] AbgAE FAoF & FUF t}. kel Wsdel st Black-

Scholes o] A7} Wu|LAel Webe} W7k 247} ofelel 2l

T

= SN(d,)VT—t (4)

Heston(1993)2 5419 ZHoAmt7| 744 719 WsAdo] g5 o} = Black-Scholes
ol 714S oA A HMEA 54 34 (stochastic process)S F&o] WG A7)

=]
I 9tk F, Heston ZyA 7= 4 5)9 #4& was o2 /M"Y

ds, = pS,dt+ v'v dz, 5)

dv, = k(0 —v,)dt+0 /v, dz,

2 GA F7b 56 Wed A WA $Y ZEAARD dzell s FAE = Sl
ZZA2S dz, 2 A3 FEHoR APHArh F 9y

LA 2=7Ee FaAgE polth. L wel = 714 #AHlong-term variance), s

N
N
©
3

i
o
o
u
=3
2
B
=

EEEA o, 7F Z71A A Gl Bl EE Sk o SIS MEAS o
EbiTh
Heston(1993)2 707k 4 G 2= o, #9ld #5632 S 87k 4 67 2

F

C =8P —Ke "TVp, 6)

A (B)llA =315 FERD P P obElief o] AdeojH



Loln]ﬂf (.’Z, v, t¢)

o ldo )

PJ(L v, t:Inlk]) = _+—/ Re|

fv(l’, v, t,¢) :eC(T*t;¢)+D(T*t;gb)w+idw
o(T—t; ¢)=ropi(T—t)+ %(bj—paqﬁi-‘rd)(T—t)—an[li
JERN
2 (DAA z=1n(S), u, =1/2, uy=—1/2, a=kb, by=r+A—po, by=rk+A°]3L \E
q

WAoo tfgl 938 Zgn| A (risk premium)©]th.
HEAol IAHENS 45 4 69 P, AE 2 (29 Nd,) 2 Nd,)7F k. 5, Heston

o] 2% Black-Scholes 285 F718] Wagol] tieh 7HAS By Antksia|A 754
3k 22l Aoty Frie} WEAel tid Heston B3] Ut Huit2lQl HEle}l w7}

bt obelo} e,

ol
N

86; aq rT
55, 1V oy, =SW,—Ke "W, (8)
o D(T—t; &)™t (2, v, ;)
W(l‘, v, tyhl[KD:i He[ J r; f] }d@y]:l’ 2
! 7 0 iP

M. FAARE o33 7 Y9 vz

o] ol A= Heston EF 7 Black-Scholes 28 <] o] &4 712437 A|471A7te] 1
g 28 ZF By ow 8 S AH| &1k AfolE Aty ffEiA AAl 5 ARE
o] &3le] AFHAS &l AEE Rubinstein(1994)2] <17 4>0) AA1E S&P 500
Z FAARE o] &3 AE5FA F FA o] 164Yola |
T 3492101tk o] AmE <3 1> AlAEo] vk <3E 1>9 A WA
Z A9 AHE, T oA, Al HA E A7 54 defe] vy - viE 57} )

’

ljr

m{n

(= rle

2) Kim and Kim(2004) KOSPI 200 744 #A5E Ed&E o8 4 2P 57 Black-Scholes &4
2o AT 2 AN TLE vt AEFH AFE YT in- sample out-of-sample 7+44 3} 4
|2 7ol Al Heston(1993)9] &4 Ws4 Rye] 7P 58 A47g BAvta ojv] Biusta gl
o]7] 4= Heston ®& o] Black-Scholes 2ol vla] Al 4-347124S R 2 Ady3its 1S ga o
Als7] 913t BRom B4 Al A F A ARE ARSI
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<E 1> 2 SUXES YHHSY

Z 34 AE-E Rubinstein(1994)9] <Figure 4>0l4 ¥H33 Aoz S&P 500 A& Aol sl w17F
164919] 19904 692 Apmolth. B2 P @R F/pH 5 349210] Tk

R =54 7HA Bid-Ask 7be] AN

Bid Ask At (%6)
N/A 349.16 349.26 349.21 N/A
250 109.47 109.71 109.59 28.0
275 85.66 86.71 86.19 256
300 63.00 64.04 63.52 229
325 42.00 42.75 42.38 20.1
330 37.97 38.60 38.29 196
335 34.01 34,64 34.36 190
340 30.10 30.73 30.42 184
345 26.45 27.13 26.79 17.8
350 22.79 23.48 23.14 172
355 19.32 19.88 19.60 16.7
360 15.98 1654 16.26 16.1
365 13.13 13.75 13.44 155
370 1052 11.15 10.84 149
375 8.37 9.12 875 14.3
380 6.65 7.40 7.03 137
385 491 5.60 5.26 13.1

A L wjQd - vjE 71 Hir 1glal v 8 Black-Scholes 802 L3 )
AHREAA(IV)E BHoF1 9]
< DO WAEEAL UHE sAYTE &K oR2 At v Jackwerth
¥S 9

and Rubinstein(1994)&= lﬂxﬂ‘iﬂ% é«] olg1dt =& YH7F 1987d 10€¢ Eddy)

=4S 7HA =3
Heston =3 O] Black-Scholes J_f‘é o] vl&] A4 7HES dnpy & AdsleAe
ol g EFOoRE 3 o]EA 7MY AgAATFA RS vlaE FalA FA 5

H
=
F ootk 4 g4 RO o 2H AL Fab] delE BYelN ez s ws



%3} U Al 25 (option implied parameter)& v &= F
Jo] Ar|iEAte® sHste £5, 07 GV o= WEAY WEY a2gn

=AY e HEFAA
Black-Scholes Vo 0.162
K 0.581
6 0.033
Hesston o 0.600
p -0.559
Vo 0.170

£ 9 FAsF st A7l A (93 22 HAdY Haewor AgSA

2 QA e jaA AFEATEA0laL oM WE & RFR e §ARY
of jHA o] &4 7Aoot 7 FARG NN FAN ok = & )
o] ¥ y=1{k, 0, o, p Vv}olil Black-Scholes 22| 7
1> $AREE o] &3l 24 (R FAT UARSFE <F 2> AN 9

<G 3ol <GE >0 EeFAAE 4 B Fste] 13k Heston K% ¥} Black-
Scholes ®@ 2] o] &2 7440l AFFA7bA s} o] AAH o] Stk T3 Frtel i
72t wgo] dAF frjdom gk dEl gho] o] AAHo] Stk <& 3> A WA o
ol FAe A, F A dell= v - viE 2be] Hitow Rk AIEAT)
A, Al WA A3 ] AR Dol = Black-Scholes 28 ¥ Heston 2P 0.2 -3 o] 24
FA7HA o] AAE o] lv <G 3>l AlAE wke} 2ol Black-Scholes X2 %417}
AL W7 wAde] A5 AEAZEA el vlel stan @17k w4 A Al
of Hlal &2 vi-¢- AAAL HAFEE HolFa vk 2oy Heston 289 49+
S AAA FEel THA A7 BolA s Wyt ofyet AFFAATA I Aol
18] A4 24t} Heston ®3 o] Black-Scholes 28l Hlal] Al 57 & o]= A=
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<R 3>9] wpA|EE o] AAE FEF A E(Root Mean Squared
Error)oll Al stdsll & 5 Stk RMSE« of#fje] 22 o] Ald54 7HA 3 7F 2y 9
o] 274 7FAZTe] ALY Alwe] Hatel AlwE HE Aot

9 Aol A otz wid-vi= F7ke) Hitow ek iMA Q] AgAAela, oM
Black-Scholes 2.3 H+= Heston 202 -3+ A 2] o] &2 A7 ot} o 7,
Black-Scholes =3¢ 7%= RMSEZ 13 #7124 2217F 161916 8k Heston &
o] Agell= 01501tk =, o] A= 79 Heston E3 o] Black-Scholes %3] RMSE
= 79 M eAE ¢k 90

+4 714 e}
YAl 74
A 7HE BS =¥ Heston 2.3 BS =3 Heston 2.3
250 109.59 109.12 109.70 0.9998 0.9878
275 86.19 85.16 86.39 0.9957 0.9729
300 63.52 61.63 63.73 0.9660 0.9440
325 42.38 39.89 42.25 0.8618 0.8881
330 38.29 35.96 38.36 0.8284 0.8714
335 34.36 32.22 34.29 0.7908 0.8518
340 30.42 28.68 30.34 0.7495 0.8288
345 26.79 25.37 26.53 0.7048 0.8013
350 23.14 22.28 22.92 0.6576 0.7682
355 19.60 19.44 19.54 0.6084 0.7277
360 16.26 16.85 16.41 0.5582 0.6780
365 13.44 14.50 13.57 0.5078 0.6173
370 10.84 12.39 11.03 0.4578 0.5453
375 8.75 10.51 8.79 0.4093 0.4646
380 7.03 8.85 6.86 0.3626 0.3816
385 5.26 7.40 5.23 0.3185 0.2045

RMSE - 1.61 0.15 - -
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100, /v, = 020 AZ= o] L] Jddel sidst= 21709 F7H7F ek
AlEd o] Ao Bakshi, Cao, and Chen(1997)0] A3t B45 A&t o] f= 1 3ol
=]

A7)0 AR ART 2AES B o2} S&PH0 ASgAl0] 1 2] Az
59 A5 gololn Tz AN A1 wol BEHY] wEelT T

2, 2177}Z *ﬁ”ﬂ F7F 2 WiEd Ass Fdste] Ul 79 6347}7—:‘1 95, 100, 105,
110)0l sl xAd7kAol AbEdET. o] w47k

A Aoz Algold st AR Frd

AR AN ZLel t=025F t=1, 2, -, 219 sjdsl= Z+ F71e SA712 ] dshod
4 A Al FAEE o]l KR A4S vl=star A& ukEe] 7] 2548 w5t
A TEZYSE TS S tAHNA A EZEEZL Q] 7Hx+= A (1) 2

P(K) = (h,(K) x S, — C,(K)) X N(K) (11)

21 (1DAIA NE) = F 349 e ]OV“O].T_’, h(K) x N(K) <= A& S8l vl
29 Frolth b, (K) e AHEEE ARG uel @elx =1 Black-Scholes
9 h,(K)+= obglet 2] Black-Scholes R3¢ d@ele} 74t}
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Dynamic Hedging Performance and
Test of Options Model Specification
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abstract

This study examines the dynamic hedging performances of the Black-Scholes model and
Heston model when stock prices drift with stochastic volatilities. Using Monte Carlo simulations,
stock prices consistent with Heston's(1993) stochastic volatility option pricing model are
generated. In this circumstance, option traders are assumed to use the Black- Scholes model and
Heston model to implement dynamic hedging strategies for the options written.

The results of simulation indicate that the hedging performance of a mis—specified Black-
Scholes model is almost as good as that of a fully specified Heston model. The implication of
these results is that the efficacy of the dynamic hedging performances on evaluating the

specifications of alternative option models can be limited.
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