ﬂo -
) h m.u .
AN
w = o T wmﬁ ! mﬂ %o
E‘# dl _ZT — ;OO —_— Y ‘)AI AT
KH jariy “ 8° ) E
q:;il%ie
* o : o - - o
wwmm % ol atl Hlf a wm . & Wg -
B Mo o m.n s @ g m s .
ﬂoﬂ MM T % Lt MOA HrT_uu_ Na % _i orl
= T g oo B SRR - :
T g E 5 X Tz i K ﬁ ;
" Yo e Lo PR ﬂm T CM_
w m o & A FE g
T & H o W 2 K % o
— “MW : : - O ‘Nﬂ
~ 3 s B " 7 s 3
2 g T E o =z M ow X .
of o do B O woom F . ;
2 mm = Mo Lo o ™
‘Aluﬂ ﬁU OL : ;O \_I!‘Vl ﬂ_v\m ‘ml _/1_ Tx )_AO 5.0
H o No 2 5 = . : .
R o N g Mok Y o7
o =~ o i o R ) v
. - o e o B =
‘Bo N —~ ~ 2 5 : ¢
HT_ { X ul Tz 'z ogu ,_._mo
o = B oo o o & £ s
Nfo < = w & T v o
oo S = 2 Mn : Fp ol :
oF ] 2 P~ i R ok Al S i
— ﬂ.Xl =] i Y - d JI
& o] & T = = - el
O a8 o ~ u “ 5 T
T g > i
: 2 : g X = | N LN
I 2 S % o m. " S ow
~ JIO
= g ox ® T e ®
k3 e 3 = A Tox
s T ®q/oR " iy TR R
B! o .,m Amuo " 2 : E -
R il §ow K=
oA 8. ~ o = o P2
AR R ) Lox : :
R T o - 3
o =) = T
=
;ﬁl

Aol

s}k
=

& of

S

=
i3

=

T+ 20
. — 2006
Aol Ao 5

i

%] AALA

H o

olors
1919, 99=

o]
2]
T



L A&

3l (closed-form solution)

7 4}

S
T

Black and Scholes (1973) %3

< 974

(1973) =3

" Black and Scholes

= =
= =

< AYa Atk 4

(empirical deficiency)

)

(out-of-the-money)5 % W7}4 (in-the-money)&4-& 1137}t

0

Black and Scholes (1973)<] ]

s

4274¢ 9

ol

7] €] Black and Scholes (1972), Officer (1973)

ZEA

(Brownian)

HSTh 1 o]F Engle (1982),

Bollerslev (1986)= A2t

il

A FAA (stochastic) o] i

=9

o)
2]

+

= (skewness)<}t

e

o gt

1=y
2t

_['TIL

i

o]t

-
R

HE (kurtosis)E ZHA =

Black and

A F71A]

bl melsl FAT % HEE A

S

off H]

23]

(stochastic volatility),

12

3]

=
=

ehth2 of

jze)
-8
N
-
X
oy

Ny
i

i

[}

A

1

o &

&

(jumps) &= L

3

o

s}l
H)
!

|
file)

o

0

]

jraxe)

2)

N

o

7 e W

d 3z
=

= x%
L

GolA

!

B
i

ki3

ot =

;jo

bl o) sk el He

2043

o

nl

o

Z71E 3loll Al Black and Scholes (1973)

gt

el
g7 AgAAS AAFR AolE Ade walch

= o
o

1 Heston (1993), Hull and White (1987)

=z

=k
=t

2 Bakshi, Cao, and Chan (1997), Kim and Kim (2003)



L slo]th. 12J4, Andersen, Benzoni, and Lund (2002)9] W= A]7-&

[e]
2

=
T

Sof

1{]‘_

i

o) &=

i

o)
2}
i
e
B

T
0

el

=
-

o

2ZAT

1 Bakshi and Cao (2003)2]

S

= °ol&

Yy

pul

gl Duffie, Pan and Singleton (2000)°]

g

]
)|

KH

NF

<}

h
el
oln
+
)

HH
ofp

)

~
fite)

o

N

ag ofe 7

)

=3

]
)|

KA

K

e
ox

+

aa

o F3 WE

2=
T

-~

A 9

SE

o]} Duffie, Pan and Singleton (2000) <]

AR

7H3 e

jp
I
i)
ot

i

el

(double jump)

] 3L
e

v

%

0

]
2]

or

=3
)

el
0

M

2]

7

H)

Hlo

2]

2 AL 9

B
R

W
!
=

s},

¢l Bakshi, Kapadia and Madan (2003)¢] A& ©|&

i

a

X

}o] Corrado

1l 9

J|

=
<)

bol= %

x

o

g7H23te) o

2z

A 472 3]

s

Mgt

ol 4

3

R

el ol

gstAl =71

e 4

7



Z M Black and Scholes

(1973)

)

o
B

oF
To

B

fvzel
7A
)

=3

Gl

=

A 7FAN] & 2.2} (absolute percentage pricing

=
=

g

o
-

error)?} HU)7}4 93} (absolute pricing error)T 7HA EFE AE

(moneyness) %

A 7k

=
=

= Aol ol

]

[e]

of uheh WA 5

E
N
o
ojn

o

o4 23tel 4

i

ool

o

el
T
‘._mo
!
70

Holr 57k At

Kol
=

o #

A7t dAHA &

-
.

)

AL
;OO

2o}

KeNyo)
o =

Sh =7t

=
7

A

s

KOSPI 200 A5~ 54 A]7ell A 7]

ol

]

Kim and Kim (2004, 2005)2] <+

i

g E 9Es

)

P
fite)

vze)
N~
]

e

N

CEELERS

1
R

t}. 274 o) A

Fal 3=

S

25 P AN

AR 5 M= 2 A

0

]

uzel

-
i

el

i

0

i+

N

M

1. H]

}o] Bakshi, Kapadia and Madan (2003)2] <1

S

R



Fo AnE ol §@Th ol A Fa EFMS ol §dte] kA LAz B
AR 7Y glel Sfmst HEE A% ¥ 4 dvks 3ol vk

Rt,7) &= 71273k 22 Folgola ult,r) = 9FFTHLE oA zasolge]

Az, EQR(E,7)] et madseh 9] 2 7R 9924 R T 9%, Skew(t,r) =
thgat 2,
Q _
Skew(t,7) = —— (R... ”):],2
{EQl R — 4 tr)ZJ} "
_ e"W(t,z)—3ult, 7)™V (t,z)+2u(t,z)’
[e”V(t,r)—u(t,r)zf/z
desdrxe] Ax, Kurt(t,r)s oheat 2o
EQ _
Kurtt T [(Rt t+7 ,Ll(t T)Z ]2
{ t [ tt+r_ )]} (2)
e”X( ) 4,u(t 7)e"W(t, )+ 6e" ult, 7 )’V (t,7)-3ult,7)’
v t.0)- e, ]
o714
° 2(1—|n[K/s(t)]) ) 20+In[S(t)/K]) o .
V(t,r)zfs(t) o Clt,7;K)dK + j o P(t, 7; K )dK

w(tr)= 6In[K /S@))=3(n[K /SO ¢ - )k
S(t) K2 -
_Is(t)Gln[S(t)/K]+3(|n[3(t)/K])2 P(t,7; K )dK

! K? -

()= j:(t)lzln[K/S(t)];z‘r(ln[K/S(t)])z Clt, r:K Ik

ULl L An(SEKIF o i
0 K? -

rr rc rr

e € €
t,r)=e" —1-—V(t,7)-—W(t,7)—— X(t
o) e 1) we) -2 X 1)

S(t): A% te] 7zAake] A4



C(t,r;K): gA7A0] Kl A1A tY

P(t,7;K): B7Hde] Kl A

N

ol

vzel
N
N
{+
M

el

7h&d - A5-o A= Black and Scholes (1973)

(1996) <]

“

3} Corrado and Su

t2 23}

g 37

o] M3}

1o <4 3>3 2o

Z= 9

= 7l

N

= A Black and Scholes (1973) &4 7}

[e]
2

=
T

Cos +1,Q; + (,u4 - 3)Q4

C=

g

o] 7] 4, Cgq: Black and Scholes (1973) =3 0 23

Sa\/;KZG\/; —-d )n(d )+o?aN(d )]

1
3l

Q; =

Sow/;[(dz —1—30\/;(d —ow/?))n(d)+ a*r¥*N(d )]

1
4

Q, =

In(S/K)+(r+0°/12)
ot

i

el

N
i

ﬁ
lod

)

A= o] o]= 443 Brown and Robinson

3 Corrado and Su (1996
(2002)¢ll A o] 2] A A}



B

2

sk Ae

=
L

&l (closed-form solution)”}

3

Bakshi, Cao and Chen (1997, 2000), Bates (1991, 2000), Kim and Kim (2003, 2004, 2005) 52| +
Fell 44

~o

)

gto ey 72t A ARl B

shehe 714

o))

(t,r;K)% Al

*

Otz K)= AA te] &4 19 A% 7170, O

o]
AT

Fell A 4 A7E obd @A) 7HAo] 7 A

<]

o

4
e
o
2

ol

A

g]

obel s} o] 717l &0 A}

ATl A =

e

14 0],

o)

N

7], N: tA A AgE g4 4

ol

)l
—_

]_

Az AZ7

A=}
o

st Vg e

S

:fL

13
AAH A AT =

=

o

-y
2

7P7F A E= 2% 24 50

=

o Aol

shlet.

S

oH
Al

2O
[

=

skl 9] mA o

AA Aol A 712 AREQl FA A Aol A

e pHe e

_g]

2

19973 7Y A]ZFsk KOSPI 200 F7HAl4¢ 4L
Zk

23}

79 24%E 20043 69 30471A] 2] 2 d7ke] ARE o] &

. A=

)=}
-

1

Fsto] 2t Agel

N

el

ol



T Ade FAANGY 54 A vlE5A4 A (non-synchronous trading) 7FeAd S
AAsAT. 374 CDueElE F9d Ade wd=2 Agsslen dF 245 9fsho]

e 22 grERE o] &ste] ARE FEIUT A7l dEEe] wHlolE  (roll-over)ol

Tk ofglel #e FA)AY X7 (no-arbitrage condition)S WHHAIZ|A] &= SAHS
A £l 8k A et
C.,=S -Ke™
-tz
P.2Ke ™ -5

A71AM, Co.: AR te ek ¢ F54, B AA te] A ool X

tr -
G AR T 2N, Kz $49 B 7, AR LY BE SRR
AdTHER A=t =S FAs] AsiA 7hA =3 EFAS ol &3 o= 9

7HA 5del AdEe] FEHol 7l B2 FAAE 1 RlasAe] Ard 7P &l

st o= 53] A97F4 (deep out-of-the-money) w4 A7} &3tr] wiitel 23 £ BT

A7t AF A0l TR AR S H|Fo] FL 47% FL 53%= Adoew Fth 72 4

X
Mooz wiel eJgpe] Avjol wige] weisk Asel B JFL T4 B Ao A
o AAZ WP wejstel 54 Yol AFF A% 2

.



]_

=
=

°©

T

3t

e

1

&

3l Kim and

S

A

5] 9

S

}el S/K7F 1.00 Hth

o

2

[e)
d% WA M52 Black and Scholes (1973)2] 7143} 2] &

al

A

1
L

Z 2> (volatility smile or sneer)
0]
AN

te 2 oo of

1
L

T

a-

(e}
0.94, 0.97,1.00, 1.03, 1.06%] 571 7+2 L o]

a2~
o7 = APEA S KOSPI 200 71 2=Akke] 7hA ) aprbA el vl & 5, S/K= 49

A

3

=

=

5
3

ol
<Id 120N & 5

A, 1.005 & +

o AAEd we 23} 3
W

Kim (2004, 2005)¢} ko]
Ak mEl W

£33

al
<o

=]

A
2l

fol 5

S

A7

e

1

)
il

el o

skl 7hg 2wt

S

°©

=
T

T-ZFell ]

=

o 744

=

A E

1=
T

o)
T

F7ke] yAEEA el o
2 of

Bo 2z 1989 H| =+

A2 o]

KN
=

1o
g

bt

fite)

AR Z1ZE M= A ztols 4

;OL
B

o

—

0

M
=y
gl
W
‘m.o
jant

éa

T
o

h

3t Black and

4

Bt EE

=
=

A
il

B

3

R

=

F71<l 21 71zke A vk, WA S

9

=20
A= IE=1
WMEHS £

7 o
Y AL E T e,

Ly

-
T

HH
G Aol A

A}
=

Scholes (1973) E3#+= i

£

I~
0

—_
fite)

3

]{]__

=9 7IdE A9

F7 kAt

*

| Zob A

5|

L
=

[¢]

T

saie.

S

ol A9l

HA el @7 oA=7}



Aol XA Al

o
R

HE

AF
=

te THEH o=

°©

(e

=

I 1>5

<
2 Aol A& Bakshi, Kapadia and Madan (2003)o1X 48 WEA XA AHLE (volatility

snheerness)

ol

o

Ar
]

el

YA FE

IV, = ¢, +¢,(S/K)+e

A71A, IV &4 19 yAsd, SIK:

Ar
j

d%

s

x4

3

HE4

ol

hya

s7Ael 71717t wk

1
T

AEE e
el 24 Jrrb 3A YERRh ol & o] &

Ls

tH34 wtel s 53t

H

-

AR WA s FAt FEdke] a9

3

],
s

9

0.2274% o o= 7}z}

20031

o
R

07]

=

79 frelge 14

o

=

AlzEe] A
134 #e=

s
3>9] AA7|7ke] A= A

-
iu}

L

4]

) 713kell A A 7]

A

olm 7]

3
3t

]

7

o]

4

%

pA

9 3 AEA <2 6>l A 71&712 ¢ ol
el A

Fol vh&dolA A+

¢ ol <% 1>lMAY WANEAC] PAAA FE3 Aol wA
A

He By

o] A
AT <

A AZEA 0l B

°

o

B
Tp
s
Nfo
g
mﬂ

37 thEA H|ES

ki3

M 714

FEE

el
ojp

0%

=7
.

3.6845% 3H.T}

-

R

o 7pgol gl ]

_—
1T 0O

J & o)

Vs

o A= 65032, T4 ZAuH o] A

e

743 H
FA A}

=
=
S|

O

¢
o

o
op



s

3

[e]

| wokth oot

3

AF
=

[e)

A7pA & A 3be] A el whef

=

gk

==
.

o} u}

FRb7]el 71

9

o

-

o 7

20031

shuk7) o) 7+

S

67§ d= ez o

3

ofw 7] 9]
o] Lo} 3K 2

%}
(e}
o} H=7F 2003

=

=4
1.0]
o =

H1§

]
il

Ho
I

of

T

7}

7

|

4
7

R

=
=
-

]

0.35822} 0.0629]

72t

T
aT

J

Z
=t

o 5= o}

LR

o

o

B dEE 467, AEE 3838 BF 1% HolFEdA 717

-

R

b}

S

ﬁo

i+

ol A

g4

A

=
=

Fabs) ol o = o

2002} 3

-
R

e Ho

FA

3

R

ol

2003

_"

il

PR

O

o] Fwek BAglel 1 713kel 7t

A
34 Axpt Mg 2 de B

ks

=
o]

—

Nz

i
el

i

o
]
TH
™
Nlo

oo
oF
)

rviel

X

4
N

puze]

T
I

T
0

o

-

R

do] it}

0
¢
oW

ofp

!
ey
T
w
™
O

N
M

uzel

X
o}

B

<
N

puze]

oo

Corrado and

-
.

=0
=%

=t o]

DA S

o]
APl 743

Hola

Su (1996)¢] 74

!

x

7b A @A

}

1 Corrado and Su (1996) <]

o
R4

23

PN
AR

—

0

&
el
Gl

el
frod

10




)
£
T PN
—_— Y o _ —
o s ) = > o
ov _1_ —
o © o 0 —_ KO 1m _~
o m o W 3 - I ~ Ao
J— find = —_ KO o ™ \4 —_
0 = o el T ..m 5 W A :.L N ..m 7
N % M o g = g el i i n| e ® —_ e o
= Y —~ _ - 5 o e alg | o a %0 T
4w Noa D - EZ =k =z oz B ot %
= —_ o 3
B N ofz < B2 ol BN mo o W R
Nfo o N o .. oy oot . oF X Cean & s o
s N o + I = = e N - o sl
2 2 = U4 = iy o
— armw A w L = oA 7 T X 4 o b
= S ~ ~B + v D\ T o X = X — N~
g ° N R = > of © = A < (g
o a2 A 0 v
uF o T e N il o [ WoN
E = ‘;L o _ E.._ T E _ N ' —~ gl
o, KA ﬂ_ol \H.OW ) N H;u I = o) Jh ﬁi .ﬁl Tor = w;L
T = 2 o T o ? RN FIRE o O
2% Mo - o o o £ Q T =)
oR p i el x N 0 =~ Al _— o) ° ofp N
%o i x 9 fo T I = S T o
o w T g T = S xom O S T ¥ & o
ZT A “ ° + T oF o} ~ EA 0N 1o ™K Eo
ol 2 . ° .z o] - ., F
1= I = = = = = X S il
vl < 8o B = B o o ..m T o ..m i fup = o
B Al 70 o m ,%H iy v | e ) < ~ J.%o 9|/ 9p) s = =T B
53 B ey = < s n N+ X s T X HA ie © X0 el
™ = [N L © = o o} X S : N B o
ol :@l W Ho2 - g . T % & o I T s B
R = _ T e & T = 7 5 = T B LR -
i — GO ) 5 %R = 5 9 TP & L
M ) ‘ s oF - % - ™ & =T 5 5 5
K " Mg OF x 0 B o 7] W o Do g P _uM
Ao 5 mdﬁgaw@;%maﬂmm>
5 bl o g Hooo B 0 s % mH o o 8 g5 R
o 2 ~ =) T o ~ @ N 9 o g 3 2
g o e o < [ - & g
oo e O T & S Gl F =
T o - U ) Moo AR g
g T 5 - X - il o @ TN g S
W 3 om oz o Mo % <5 o g 4 = <z 5
G wom & O N - s T 2 e = T -
= O s © . uih o ~ = k=
B o AT - g9 o o o AE %o o o < % = 8
T R = % & ™ = o o e R mw w S
o o = B B o™ ﬂ Cf I = 9 £ 3
5 2 Eok z » g Vv T oo oE o
= ! .mﬂ ) ! g . T = ) {Jo ol
& S T S
=] O — A X =
g T = I g A Ho
= M < T o W =)
T g =
5 @ =

11




=2
=

Q)
=

=
=

b =6 ol
REEICE

9

A7} %A

o

-

s3]

f

7}

=

a4 7 §4 92 G 1At
feis

=

=

(underestimate)

#tho of

q

3

(]
=
T

23 Ao
A

el
)=!

ﬁo

o

ol

29| 7F4 (deep out-of-the-money)w Aol A% &4 7H4 AA7F 27] o)

5

v

b4 e akek AoibAn & e F
(t=1A,T)

AE 3l dAIgle] o

(t,7;K): A" te

*

1714, Ot,7;K): A1d te] &4 19 A% 714, O]

)( t=1A,T)

1

fu

(t,T;KX

(t,r; K
O,(t,7;K)

*

0t 7:K)-0,

*

7:” _/': ?—1 CSKEW

-

s

O,(t,7;K)-0

=

1

i

1
n

AE, = Z
APE, =’

e

ol A

3

O;

ol

0]
2R

o

G <F 4>l A A RE LAkl

7H4, n: tA e AR

g

el
Ton

fred

PF g A

QX

% 4 7HAe

12

5 7}4 (at-the-money)

Py, T FAeR

R

W

Aol A

TR
Abgol o vhet

o

-

ok & A
A =-it)

s

o

|

I

10



o
100

3

=7
.

Aol v

74 o

7}

A

4 2tk A% swe] Wk}

Frols

2 wolu}

&l wk

+ Black and Scholes

ksl
p 84

3

FHEINA =S 0072 714

ok

N

(1973)

=7t Aees AT A AA

=]
=

F7HA] 2

=z
1l

=9} v}

&

1 Black and Scholes (1973) &

dog Qs

3

B

B
il

ol

ol

0

Bakshi and Cao (2003)<] <-4 2ol A

=y
ﬁa

F3vel

S, B ATelAe] AN

Q2p7F AA= Aot

I ARSE FAHA

Ly
_

Alell v A

Ho

&3} o]

1o

5]

T-3kell o

—_—

SKe]

X
gyl

)
X

rvzel

N
A
700

Bo

M
s
gnl

e

2]

]

ofp

]

ol

i=]
-

Btk A, 37

=
=

e
go

ol

M

Fod

S

el H

a

X
-
B

el R?gtol vl

=0

A
A

-
sl

B

3

o] RZzte wlaL

LS|
A

)

she] 2] 40|

el v

Feiebe v

S

) AL e R

S

_q

NF

o

o
He
el

700

HaE7] 7}

S|

7} 200241

A H 2} <3F 2>00 A

o

=
=

rste] 7

13



b Eg Aow dedw Qo e, 4l o

4=

A%

Nd

o et 874 A R*gkel

o
I

A3kl A5E)

ok}

—

o
I
&y
!
)

b,

S

3.3 eake) 49, 7t

H]

N

t71 #lske] A7}

S

A este] ool wet Aol FoHE AE

1A

.

S Holu

w2 #%

7 A=A

LAY s Beold v5

=€
.

3

o] kel H]

e

st A, AN &S of

PN
&

1o
=

o

H

el
<
mJ
H

ruge]

X

b,

d|

A7k 2 Aom vekrthn

Fel Aolol mEa st o

x

o
-

e

o]
A

golatn] 9]

of weh eApe] A7)

Ax

49l 7t

A HH Kim and

AAoAE

9/]

7HA e WE 4

d

A

Folgk glojeh.az §-

o qpel A v7bE g4l b et &

L=
o

Kim (2004, 2005)

N
o

of
T

Bl

Aol Ayt

o)
o

)

N
0

X
N

H

t}
R R O R R B

ool A A AH A7)d uf
A=At

1ol Aal 2ol

aL g 5

A e

14



d| 71 7kl ol

A

il

<¥ 4>9]

-

L

F gl o

)

[e)
=

_‘]7
el
=

<]

I

s

gk

0.0309 (0.0298), 0.0582 (0.0692), 0.1775 (0.2774)= YERFIL ATh 74 2 Apel o

6>l 4 AA

3T
it

2t

7_‘

)
T

[e)
FS <

ko)

i

0

o
w

oy
T
HO
e

4

R

Aol BAY %

ol

it
il

D
)

v 2}

571 915tel

S

ZA

=

=

7 ek ol

ol
700

Bo

!

HA wEba

S

7

B!

S

520l ]

g

Pz 9we] ol

pud

=

7355t vt

SR

A

3 3

S
R

)

—_—
o

Nm

el

¢
N

el

S|
=

Aol A 9l

ojn
Bi<

Aol mlsked

el

1

L

Schu o]

<
T

o)k

=

Hl Jro] A71E RYS

15

=
-

-0.2227, -0.48302. =

-

0,4843°] a1 Aol A= 0.4837, 0.8275%

0.2213, 540 A



-

Agle] o

}

2]
il

-

Black and Scholes (1973) X3 o] A
T4l

1

L

o]

ek

S|
=

0.0889, 0.1254°]t}, oo u}

3} EgHe b este] sz

12}

7_’

)

N

n

ox

¢
2

el
ojp
R

!

ofp

—_

;O.._
K

BN

71

Gl

=

%0

]

1

719} 2004

!

Ia=

fite)

T

=

X 2002

]
S

o] A

=%

[

T

9
hul

2 Aol HAAYES (tick), ANVE <9 AT AlFZF (market microstructure)©ll

o]

}

k)
yul

k]

% o}y g} Kim, Kim and Ziskind (1994), Hentschel (2003), Hwang and Kang (2004)

U

;OT
N

Np
o

=l
el
op
R

¢

el

el

100

Bo

)
i
Gadl
o
)

Gaa
o
e

fron!

)

o))

37

-
T

Aol A

—

°
BN

el

)

ofpy

2}
T

Xfo

e
mﬂ
W
or
A

~

NI

el
fro!

2> JMA

=
=

16

Agnrt 3

i

o
pal

of o

o
w5

7]<=0l Black and Scholes (1973) =3¢ 7}
=

of olAE % T




(stochastic volatility) 5=

[

A ol

Cao, and Chan (1997, 2000)¢] 4t

o]

7P o® aieEr] AlEe

o %

=
=

1

(jumps) < 82

Z] 3
2

-
.

]

T

—_

;O.._
B

e

N
N

el
100

Dulffie,

!

N
_ZT
oj
00
2]

Pan and Singleton (2000)16, % 7f+&3E0l H]

[¢]

HEs & &

s
-

AL ¢

—2E =
__]_Eé] >

4

A

#4747

ol

mh
or

+

<

T-% 3 9Jt}h. Andersen, Benzoni and Lund (2002)2] 1ol A% 7] %A}

T

A
H)

el
o

=

—_—
fite)

o
H

e
7o
o

—_

14

Hool ot Axjol] wpEw KOSPI 200 &4 Aol A=

i

o} KOSPI 200 54 Al oA Hiso] Wsl

03

oj

B
)

&

—

0

™

=
o

T

L
;OO

i
H)

op

)
il

l ]

o

0

ool uwhg} K4

w3t s

o] #}

]

K

A Aol % Nandi (1998)°l 4] ] &

i

Kim and Kim (2004, 2005)2] KOSPI 200 %41 A]gol

& Aolt}. o]

HTEH o]:

Z] =

<2
<

Aol o

=K

ﬂu.o
7o
Eanl
I
S
N

—

)
f

B

el

KOSPI 200 A< =41 A

Aol A=

=

L\F

'S Bakshi and Cao (2003

17



}o] Black and

9

to] Bakshi, Kapadia
EH

=

°©

o

=0

11 9
7‘j

w2l

9

A
A
=

and Madan (2003)2] H|®.4=% FHWH 3} Corrado and Su (1996)<]

il

!

B2 o]

pu

hyA
1

A, WARsAda A ek A e

o

-

gA

A

X&!

°|

B
R

B

ofp

1l

.
fite)

0
A
el

%

)

00

)

0

=

£
o

7100

KOSPI 200 54 Aol A=

Tl o

o

Gl A ol

}

0]
yul

& TA?

=
=

|

o
R

e e

el

18



Y
Ky
Al
)

7] o]n| &g

Oy

A

“ 1
H

i)
gh
bl

EEY of g 71A AR AR 7 21, 2004, 211-233,

fols
2

AN, AT, TR FAA v Aol G|, EF 757 13,2005, 99-127.

Andersen, T., Benzoni, L., and J. Lund, “An Empirical Investigation of Continuous-time Equity
Return Models,” Journal of Finance, 57, 2002, 1239-1284.

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

Bakshi, G. S., Cao, C., and Z. W. Chen, “Pricing and Hedging Long-term Options,” Journal of
Econometrics, 94, 2000, 277-318.

Bakshi, G. S. and Cao, C., “Risk-neutral Kurtosis, Jumps, and Option Pricing: Evidence from 100
Most Actively Firms on the CBOE,” Working paper, University of Maryland, 2003.

Bakshi, G. S., Kapadia, N. and D. Madan, “Stock Return Characteristics, Skew Laws, and the
Differential Pricing of Individual Equity Options,” Review of Financial Studies, 16, 2003, 101-
143.

Bates, D., “The Crash of '87: Was It Expected? The Evidence from Options Market,” Journal of
Finance, 46, 1991, 1009-1044.

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

Black, F., and L. Scholes, “The Valuation of Option Contracts and a Test of Market Efficiency,”
Journal of Finance, 27, 1972, 399-417.

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

Bollerslev, T. “Generalized Autoregressive Conditional Heteroskedasticity,” Journal of
Econometrics, 31, 1986, 307-327.

Brown, C. and D. Robinson, “Skewness and Kurtosis Implied by Option Prices: a Correction,”

19



Journal of Financial Research, 25, 2002, 279-282.

Corrado, C. J. and T. Su, “Skewness and Kurtosis in S&P 500 Index Returns Implied by Option
Prices,” Journal of Financial Research, 19,1996, 175-192.

Duffie, D., Pan, J., and K. J. Singleton, “Transform Analysis and Asset Pricing for Affine Jump-
diffusions,” Econometrica, 68, 2000, 1343-1376.

Engle, R., “Autoregressive Conditional Heteroskedasticity with Estimates of the Variance of
United Kingdom Inflation,” Econometrica, 50, 1982, 987-1008.

Hentschel, L., “Errors in Implied Volatility,” Journal of Financial and Quantitative Analysis, 38,
2003, 779-810.

Heston, S. L., “A Closed Form Solution for Options with Stochastic Volatility with Application
to Bond and Currency Options,” Review of Financial Studies, 6, 1993, 327-344.

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

Hwang, K. H. and J. Kang, “Implied Volatility with Transaction Costs and the Market Efficiency
of the KOSPI 200 Option Market,” Working paper, KAIST, 2004.

Kim, LJ., Kim, K.C. and R. Ziskind, “On the Apparent Systematic Bias of Implied Volatility in
the Black and Scholes Model,” Advances in Investment Analysis and Portfolio Management, 2,
1994, 133-158.

Kim, I. J. and S. Kim, “On the Usefulness of Implied Risk Neutral Distributions: Evidence from
Korean KOSPI 200 Index Options Market,” Journal of Risk, 6, 2003, 93-110.

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, 117-142.

Kim, I. J. and S. Kim, “Is It Important to Consider the Jump Component for Pricing and
Hedging Short-tem Options?,” Journal of Futures Markets, 25, 2005, 989-1009.

Lung, P., “Information Content in Asymmetries of Call and Put Currency Options,” Ph.D.

20



Dissertation, Texas Tech University, 2001.

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, 589-610.

Officer, R. R., “The Variability of the Market Factor of the NYSE,” Journal of Business, 46, 1973,
434-453.

Rubinstein, M., “Implied Binomial Trees,” Journal of Finance, 69, 1994, 771-818.

21



<i 1> AR
XS F/E, YAVHE FF (moneyness) 0.2 U0l SAZMAE A K29 JiFE AXtEith A7 AE TS
PAHA FE 82 2 F A9 §S SR he grold.
=54 Pl
A7 7N A7V N
=:5/K<0.94
_ 0.4338 928 0.4918 1079
>:5/K>1.06
5.0.94<S/K<0.96
B 0.9434 536 1.1203 466
*:1.03<5/K<1.06
=:0.96<S/K<1.00
B 1.8293 513 1.9369 485
3.1.00<S/K<1.03
AR 72 0.9341 1977 0.9813 2030

22



<E 2> WEH 24 AR

=

ct.

IV; =co+c(S/K)+e

v = 54 09 WARSAelL S/IK = AATAY FEolth AHE ¢, 7IE7E g W ZE e
7} A59] v Aot

P

o,

Bt e A94E Fael ATE

tlo

4

A 7157
0.2427 0.1408
2002/07-12
(19.6233) (11.4459)
0.0726 0.2854
2003/01-06
(4.8612) (19.3036)
-0.0989 0.3492
2003/07-12
(-6.0657) (21.7072)
-0.1557 0.4270
2004/01-06
(-4.3765) (12.1387)
0.0944 0.2274
A 71 3¢
(6.5576) (15.9413)

23



dE R 73 AYTHEEY A= F= FHAE HFe gholth 2002/01-06-> 2002 12 5-E 6¥71419] &
olvlste] the m vprbzpA|olth WIRL4A 3492 Bakshi, Kapadia and Madan (2003)9] W&, B44 374
W2 Corrado and Su (1996)2] WH S o] 8-ttt}
B gy A Ry
= qE = Pl
2002/07-12 -0.3456 4.6799 -0.2430 3.5547
2003/01-06 -0.6127 6.3935 -0.4234 3.6739
2003/07-12 -0.7296 9.6471 -0.4017 3.8437
2004 /01-06 -0.6835 5.1694 -0.5556 3.6578
AA 712k -0.5966 6.5032 -0.4082 3.6845

24



S @Al ik 37 At

PEt =Cp+C WSKEWt +CKURT KURTt +&
PE; = A4 to] ARl 547143 Z@elA -%@% SATFA TS QAF, SKEW, = AR tollA FAHT o' AF
THEEO 9%, KURT & AA ol 43 95 APTHEEY otk PE & A0 & 048 o4&
ek AL o, NET cokpw , BEE ckurr T VS 23S Qb2 7 Al tEAFolt B FA
-2 Bakshi, Kapadia and Madan (2003)2] W<, B4 =42 Corrado and Su (1996)2] HHollA FHH 9
Cg} 7—1 TE 01_9_25]-1;]_
> HlRgH 2
Nl o = Ehs R’
0.0090 -0.2587 0.0097
2002/07-12 0.7092
(0.2089) (-16.0270) (1.0683)
0.0741 -0.2724 -0.0085
2003/01-06 0.8624
(13.7865) (-26.7439) (-22.8287)
0.1708 -0.1153 -0.0062
2003/07-12 0.4338
(16.8396) (-9.3685) (-8.2185)
0.1793 -0.2835 -0.0268
2004/01-06 0.8724
(11.1882) (-27.4912) (-8.7641)
0.1463 -0.1579 -0.0076
1A 7] 7 0.5273
(36.2907) (-22.3225) (-18.5032)
<P wA F A
A = A R?
-0.3609 -0.3856 0.1156
2002/07-12 0.8300
(-6.6197) (-15.8961) (7.2342)
0.1198 -0.4175 -0.0299
2003/01-06 0.7849
(2.8212) (-13.5033) (-2.0990)
-0.1075 -0.4288 0.0340
2003/07-12 0.9113
(-3.8807) (-24.3699) (4.1977)
0.2849 -0.4099 -0.0760
2004 /01-06 0.6820
(6.4212) (-13.3729) (-5.0069)
0.0158 -0.3621 0.0073
A7) 7F 0.7629
(0.7194) (-28.6703) (1.0832)

25



<E 5> == At

ool oj 87184 A3}

53 22 3NS5t AFES FHIH
PEt =Cp + Cgk WSKEWt +CKURT KURTt +&

PE = AR to] AAl AR Byl FAE 47143 9aF, SKEW, © AR tollA FA4E Fols 9F
THEXY %, KURT & AA tollA 343 £ AFTHEEY Folth PE v Adoi7tAearE o &3t
AHL ¢, =T cskpw  HE=T ckurr & Vs 25 b2 7 AGY tEAIFOIY NS FAWHLS
Bakshi, apadla and Madan (2003)2] W<, E+4 F4WH S Corrado and Su (1996)2] WHolA FAHH =
HEE o] &3

> MmgH Ry
4 = o R?
0.1580 -0.2173 -0.0267
2002/07-12 0.6703
(3.9123) (-14.3456) (-3.1462)
0.0475 -0.1635 -0.0052
2003/01-06 0.3884
(4.7296) (-8.5990) (-7.5221)
0.0929 -0.0863 -0.0049
2003/07-12 0.2946
(9.1018) (-6.9650) (-6.4274)
0.3531 -0.2044 -0.0675
2004/01-06 0.6457
(11.8010) (-10.6180) (-11.8286)
0.0903 -0.1099 -0.0057
1A 7] 7 0.3040
(18.7760) (-13.9559) (-12.3307)
<P wA F A
A = A= R?
-0.2532 -0.3478 0.0778
2002/07-12 0.7622
(-4.4527) (-13.7489) (4.6703)
-0.1261 -0.2614 0.0353
2003 /01-06 0.7962
(-3.4434) (-9.8059) (2.8788)
-0.0374 -0.4091 -0.0046
2003/07-12 0.7985
(-0.9946) (-17.1093) (-0.4223)
-0.1866 -0.3206 0.0417
2004 /01-06 0.8543
(-5.5448) (-13.7924) (3.6247)
-0.1190 -0.2926 0.0322
A7) 7F 0.7328
(-5.5677) (-23.7310) (4.9293)

26



0
oA ] AAl 2EAAT RYoA FHE $A7AT] 03, SKEW £ AA elA FAE FoE 9
AFULEY A%, KURT & A% 14 48 £018 99FARE Juolth PR E 2, F449 /1A%

o 2=

3]

=3 o

w2 Artgn & eats ol &3t A2 ¢y, AT cokpw , BET ckurr B AVE 23
- o

t&A .
(1996)°] A FAHE e} HEE o] &gttt

;f—i I‘]lj_ = o= R 2
0.0221 -0.0341 -0.0018
9| 7}A 0.1074
= (9.5498) (-7.1693) (-6.9263)
0.0408 -0.0632 -0.0032
& 57H4 0.1924
(13.4222) (-10.0876) (-9.2657)
A 0.1260 -0.1815 -0.0089
724 0.5665
(33.5598) (-23.4384) (-21.0541)
0.0219 -0.0309 -0.0016
97124 0.1616
*x (13.0724) (-8.9672) (-8.7762)
0.0450 -0.0918 -0.0048
& =4 0.2503
(11.9628) (-11.8255) (-11.3320)
Gl 0.1857 -0.3195 -0.0155
W72 0.5949
(29.7468) (-24.8200) (-22.0493)
< 25 AU
ekl o = 45 R®
-0.0506 -0.0336 0.0186
9| 7}A 0.1440
= (-3.1258) (-3.6582) (3.7577)
-0.0704 -0.0466 0.0301
& =iA 0.1712
(-3.1954) (-3.7282) (4.4611)
A 0.2401 -0.2890 -0.0487
u7+4 0.4261
(7.7562) (-16.4678) (-5.1423)
-0.0454 -0.0372 0.0165
97124 0.2594
x (-4.0335) (-5.8262) (4.7857)
-0.1462 -0.1514 0.0423
& =7A 0.5427
(-6.9390) (-12.6698) (6.5674)
Gl -0.0027 -0.5557 0.0158
W74 0.8061
(-0.0868) (-31.6822) (1.6738)

27



< 7> AEARS THA Ao &0l g 57 wA )
53 22 IS ko AFES FHI
PEt =Cp + CsKEW SKEWt +CKURT KURTt +&
PE; = A4 o] ARl F547143 23el F4d 3447438 @4}, SKEW; &= AA tllA =A% =98 9
FSHEES %, KURT, © AA tollA 343 FolF AAFTHEEY HEolth. PE & F349 AoprtAn &
QAE ol & HHAL ¢, WEE cokpw , HEE ckurt & dVIEH ZE k2 7 AGE tEAZelIT v
3 FAWHL Bakshi, Kapadia and Madan (2003)¢] %S, 244 F4 %2 Corrado and Su (1996)¢] ™ ol A
FAE et HA=E o] 8T
L
i = A R?
-0.0253 -0.1873 0.0176
2002/07-12 0.6776
(-0.7468) (-14.7126) (2.4622)
2003/01-06 0.0608 -0.2064 -0.0063 0.8534
(14.3838) (-25.7947) (-21.6757) ‘
0.1350 -0.0744 -0.0041
2003/07-12 0.4593
(21.6942) (-9.8555) (-8.8210)
0.0271 -0.1555 0.0064
2004/01-06 0.6506
(1.5063) (-13.4595) (1.8768)
0.1181 -0.1014 -0.0049
1A 7] 7 04771
(38.5076) (-20.1990) (-16.7716)
<P wA F A
A = A R?
-0.2429 -0.2736 0.0839
2002/07-12 0.7518
(-4.9228) (-12.4623) (537991)
0.2505 -0.3409 -0.0675
2003 /01-06 0.5622
(5.4305) (-10.1527) (-4.3676)
0.0118 -0.2632 0.0085
2003/07-12 0.7637
(0.4161) (-14.5940) (1.0216)
0.4026 -0.2442 -0.1016
2004 /01-06 0.3921
(9.6906) (-8.5088) (-7.1511)
0.1274 -0.2213 -0.0193
A7) 7F 0.4843
(5.8289) (-17.5566) (-2.8910)

28



<E 8> e HEe] FFA AhsAu & e Aol i 5 EA A
53 22 IS ko AFES FHI
PEt =Cp + CSKEW SKEW»[ +CKURT KURTt +&
PE = AlA to] AAl EFA7HA% RyoA 49 FHA7MA e A, SKEW, &= AA toll A F4e 9F ¢
FSHEEY %, KURT, © AA tollA 343 Fol& AAFTHEEY HEolth. PE & X549 AoirtAn &
Qatg o] &gtk AAL ¢y, NEE cokpw » HET Ckurt & dMletH I3 h2 Z Al tE ARt B R
3 FAWHL Bakshi, Kapadia and Madan (2003)¢] %S, 244 F4 %2 Corrado and Su (1996)¢] ™ ol A
F4E dEet HEE o] g3t
k> M Ay
Rl = A R2
0.0643 -0.3189 -0.0017
2002/07-12 0.6761
(1.1249) (-14.8701) (-0.1451)
0.0966 -0.3247 -0.0102
2003/01-06 0.6616
(8.4358) (-14.9718) (-12.9266)
0.1949 -0.1715 -0.0091
2003/07-12 0.4176
(13.7279) (-9.0249) (-8.0578)
0.3798 -0.3707 -0.0644
2004/01-06 0.7291
(10.7636) (-16.3256) (-9.5794)
0.1702 -0.2227 -0.0108
1A 7] 7 0.4837
(26.7497) (-20.4451) (-17.3309)
<t m5A FAY
£k o= Aw R®
-0.4517 -0.4852 0.1407
2002/07-12 0.8153
(-6.3131) (-15.2419) (6.7102)
-0.0387 -0.4805 0.0178
2003 /01-06 0.8331
(-0.7619) (-12.9906) (1.0472)
-0.2121 -0.5504 0.0597
2003/07-12 0.9064
(-5.5387) (-22.6189) (5.3298)
0.1056 -0.5389 -0.0287
2004 /01-06 0.7665
(1.8387) (-13.5821) (-1.4600)
-0.1071 -0.4830 0.0392
A7) 7F 0.8275
(-4.1495) (-32.4496) (4.9782)

29



<ad" 1> HAHREA

x% & S/KE y%-< Black and Scholes (1973) 23 0 2 lﬂrEi (implied volatility)< YWEFWTE S/K
ro

7} 1.000]8= F549 9744 34, S/K7F 1.0001% 4 SHoR TEE WAWMEAS FAS
2002 07-12% 2002 &}ul7] & HLE}LHE% 02 73k e %%‘6& WA o2 FAIG
0.45
0.4
0.35
0.3 A
,,,,,,, ... ,/‘/ -
.\\’ ”__.”;——_' B ___‘,/
0.25 T =
e ) A --r
0.2
<0.94 0.94-0.97 0.97-1.00 1.00-1.03 1.03-1.06 >1.06
——2002 07-12 —=-2003 01-06 —-&--2003 07-12 ---m-- 2004 01-06

30



Which one is more important factor for pricing options, skewness or kurtosis?

Sol Kim”

Abstract
This paper investigates the relative importance of the skewness and kurtosis of the risk neutral
distribution for pricing KOSPI200 options. The skewness and kurtosis are estimated from non
parametric method of Bakshi, Kapadia and Madan (2003) and the parametric method of
Corrado and Su (1996). We show that the skewness of the risk neutral distribution is more
important factor than the kurtosis irrespective of the estimation method, the definition of

pricing errors, the moneyness, the type of options and a period of time.
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