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< Abstract >

The purpose of this study is to conduct a rigorous empirical
analysis to find evidence supporting arguments in the industry
and media that program trading disrupts or causes unnecessary
volatility in the stock market, and to consider institutional
measures for mitigating the adverse effects on the market, such
as stock price surges/crashes, increased volatility and other

disruptions.

Program trading first attracted attention when it was
identified as a major cause of stock price crashes by the Brady
Report of the US.s Presidential Task Force on Market
Mechanisms at the time of "Black Monday." Ever since, it has
been repeatedly argued that program trading amplifies stock
price fluctuations and market volatility. The argument that
program trading disrupts or causes unnecessary volatility in the
market was also continuously raised in Korea by the media

and the industry.

On the other hand, there is no consistent opinion in the
academia regarding the impact that program trading has on
stock market volatility, and the views are generally split into
two. The first view is that program trading facilitates
information transmission between the futures and cash market,
thus increases market efficiency and helps reduce unnecessary

volatility. The second view is that program trading actually

- xiii -




creates supply-demand imbalance and decreases liquidity, thus

increases volatility.

Foreign literatures on the empirical analysis of these two

arguments also fail to arrive at a concurrent view.

After the 1987 "Black Monday," NYSE adopted measures to
curb program trading, including "sidecar" and "trading collar."
Sidecar, which refers to a temporary halt on all program trade
orders, was introduced in October, 1988, but was later
eliminated in February, 1999, when questions were raised on its
effectiveness.  Program trading "collar rule" as set forth in
NYSE Rule 80A is a price limit imposed on program trades.
When the cash market prices seriously declines (surges),
program buying (or selling) order price must be below (above)
the previous level. The Korean KRX also instituted the program
trading control mechanism (sidecar) in order to minimize the
price volatility risk generated by program trading. In the early
days of adoption, sidecar was triggered frequently, as stock
price volatility had increased in the aftermath of the financial
crisis. However, the number of sidecar triggers has significantly
decreased after the rule was modified twice to raise the

threshold and limit the number of triggers to once a day.

While the impact of program trading on market volatility is
an important issue, there are only a small number of domestic

empirical studies on this subject, and the period for analysis is

- Xiv -




confined to the late 1990s. In order to conduct a rigorous
empirical analysis on the impact that program trading has on
the market, long-run and short-run volatility were observed
separately, and the impact was examined wusing the
VA-CEGARCH model. For daily analysis, the study used daily
returns and program trading data from January, 2000 to
December, 2004. For intra-day analysis, the study used daily
program trading data for 141 component stocks that were
included in the KOSPI 200 throughout the period from January,
2003 to December 2004.

In summary, the empirical study revealed that program
trading and non-program trading both have no impact on the
on long-run volatility but did increase short-run volatility.
Such results can be explained by the fact that long-run
volatility only reacts to information related to corporate
fundamentals. In the case of short-run volatility, program
trading was found to have a larger impact compared to
non-program trading: the impact was larger by 3 folds in the

daily analysis, and 1.1 folds in the intra-day analysis.

Secondly, net program selling and buying were not found to
have a consistent impact on short-run volatility. Program
selling, however, was found to have a larger impact in the
daily analysis, whereas program buying was found to have a

large impact in the intra-day analysis.

- XV -




Thirdly, in both the daily and intra-day analysis, arbitrage
program trading was found to have a larger impact than
non-arbitrage program trading. The reason can be explained
by the fact that the information effect of arbitrage program
trading is larger than that of non-arbitrage program trading.
What is noteworthy is the fact that non-arbitrage program
trading was actually found to reduce short-run volatility in the
intra-day analysis, which means that non-arbitrage program
trading, such as hedging transactions, helps promote intra-day

market stability.

Such study outcomes support the hypothesis that program
trading, particularly arbitrage program trading, creates imbalance
between buy and sell orders and makes the investors over-react,
producing unnecessary volatility in the market. This justifies
the need for regulating program trading. However, since the
current sidecar system is shown to be problematic, there is a
need to improve or replace the regulations on program trading.
If the sidecar system is to be improved, the current impractical
threshold should be relaxed or adjusted to a realistic level, and
non-arbitrage  program trading, which reduces short-run
intra-day volatility, should not be subject to regulation. In
addition, the market should consider adopting an asymmetric
activation rule, i.e., not triggering sidecar when program buying

(selling) is the dominant movement in a down (up) market.

- Xvi -




It is also worth considering the introduction of "trading
collars" as an alternative to the sidecar which halts program
trading. The price limit, or threshold, which becomes the
criterion for imposing or removing the collar should be
calculated based on current price volatility, and non-arbitrage
program trading should be exempt from regulation, as in the

US.

Amid divergent opinions regarding the merits and demerits
of program trading, this study will be found to be significant
in that the analysis on the impact of program trading on short
and long-run volatility of the stock market can provide
justification for the restrictions imposed on program trading,
while identification of the problems of the current regulation

can provide guidance for potential improvements.

- XVii -













239 viujg A

v

L A&

A 71

1
T

]_

o

r
H

= AFE} At

ol
X

o

—

)
o

O

ﬂ

o)
Lo

A
N~

~

e

sl

=]

1n2 AIEAARTE | BEARsh 92 E A

3

=2

2
2 e

il

=
=

PaA 2 A

L

g, A

T

1

Fof sk

°

bel, 1 oy A FEuo

°

o FEot 223 371

=z
-

Nlo

el

233 wjule] 3

hva

R k=

=

//%LH

A 7E A

To-

N

b

st7] npEoh

A% oldgrozd HEH 2
2z

=

A

24

= AgtE =

S E A

(=%

o A& wimje] W& =23 vyl 2d AAE FH¢

1) http://www.wooriwm.com/educenter

KN
-



4 zg2ad vz} WEAo v X= Gzt g AT

olgte JHE A F, T2 AW I AFe] WUd wE
= Algel] Wi A Aoz s @] sl 44 dedes 2
g W

2) Grossman(1988)#} Harris, Sofianos, and Shapiro(1994)= Z =713 wuju}j7}
MZE AR FAd Qi E 71A(stale price)o] A 7HHowe] =4 55
gajo] slAwe 2nz AP agAel Fuldtn w3t we
H Aze Ane gEsw gle =zad dust AgEe 2R
(fundamental price)ol|l T 21434 A= 3t 235]8 Q3 HE
Be 2202 + A% FEA.

3) clel Ashel olshy, 2oy sus} us 9 ESE el BEds
FAAES] #YRrES fEste] BE2od MEES Y%
Z2a9 vels dgoz A9HE ned fEFE
Har, olZ Qs IAAQ MY T

A(EB3], F7VatgAle] miE T2 ufujo]A)

I3 AR EIeY WeAe] BAdTa F

AYAA HAe-gS A =



I8

H
fus

Eias

S

ah

o m) e,

o

)

o

A
=

A

3

|

ool B A
=38 wuj7} A

2
=
3T

ST
o]

L

1

1
A7l A

o

]

AMEE R FHell 71
%l ¥ 54 (fundamental volatility)

1 9
SELR

A%

=

215k EAE 8l
7 SIA "ok

27 o,

il

A}

il

)]

bere)

o7

&3 (bid-ask bounce),

I8

H
gul

, e =

il

9
il

=N

o

0|25 o]
F glekd

(tick size)

!

(€]

a-
0
pil

EGARCH EHZ AN&A &

o

(2006)©] 7§23 CEGARCH-M E38¢] &8 ¥ H3 VA-CEGARCH

and Lee(1999)2] CGARCH &3
Foln, 53] & A7olA

T

8}7] Wt

S

Hwang and Satchell(2000)S 7=

s AU

-

=

4 A3}

%3t} Hogan, Kroner, and Sultan(1997)
4) o3 =9

=]

fL




o)}

z2ay vt AEgel PlAE Edl B AT

MES IR Ad WFE AYUSE ST BAS Ao

Lo
=

I
A<
ot
=2
fu)
ol
o
2
i
_\EL
s
H
&I
fru
u
uich
=2
2
N
>,
o

597120001~2004) 0] YEAEE o] &3 AFEAS T Z=

53] A4 WAy @718 HEAol

nAE dEe nFd 2ok a2la A VAdME v $iyde] =
A

u
d
e r
o
2
=
__>‘4_‘l
24
b
et
N
N
1
_\EL
f
H
nj
il
2
o
ich
L
AU
Lo
[
fru
d
&

jul Ao FAIGRQ ALo|=Fkside-car) A= W=l ZZ I ]
v 7FAAGAEQ] trading collar AEE FTAHCE =29 vjuj 714
TA A=Y a5 7E AFEHAE FAHLE nFIH Ao R A
VIl e oo A7 4%E vtegom 8 =214 v 4] A=
o #Ag FHZ AAHES AA G



Il. =2 3% ofoje| 7y gzt H

1. =224 ofoff ¢
2. =272 ojjof 7}

3. ==z2 ojoj 2}

=M 1o
Mol al s3§
AE HENMO o/XE Fa






IL Z=233 vivje] /i gt HesAde] #A
1. == vjvje] Jof & 73

Z2Od vimjel e FAAL AESEE YT FAFGES 1
2] FHste ol Al Z2IaYss] Fow, o] zrad we} A
g 24 - Ay 2 - v AlE T dde Hgol
2|5 o] Aejrt o] Ttk 3 o] FHHA AFHO
M F2E Fol S E
A vl ME AE FEEG +
Adsts Aol YurAelm, MAFAARGE 7 BFEAA Y AR
Ago] F2 AHgFTL.

(Korea Exchange: KRX)Y] f715dAAIdDol = =2
)& 1 HA | wel A4k A (index arbitrage trade)2} Hl
}-. 12l (non-arbitrage trade)E &3t TFASIL Utk AT A
T KOSPI200 T43%5 9 F27-dx} KOSPI2000] tdh HE8 T+

BEUS 1A AelS ool qole gE HHOR LA
wE gAY $2e AAste Yot AdE Tavhe wael A
S2qn0] AN KOSPID THEE F B o4 AAIE A

=
A
2 ol
&
=
B>

N

fr g o

5) KRX= "f7FsdAdd7 4, Allex 433 "Rrtsd g g7 dA 8
AR A1z 2 ARzAA ZZaW wjujS Pt Yok

6) AFAAd A AN FAHGY HE T= FAANFTE viv) A17]17} §k=
}\] 0]x]?5]— _é_g_‘_ H}\E]_

7) 499 Hee A" afAgLter st F&etH, AE )L
Bfele A=z Hgg

8) KRX+ 2006 8¢ 28YF-¥ H|xe] =23 wjuje tfidS KOSPI200 &
Zox ZE KOSPI %02 sttt



12 A (@)E e

;L
7ol Jee o)

o245

d
53

A
Fej A oleh. Ao} Aol =&

a3 g

L

o A1g77o]

7FE I "HEL A2

o

5]

2 AEY AAHA g1 F2] spAAT-S wjb)
by

jo

&
&

I8

L
E2 31(A)

_‘I

B W o] Foix]
A

7

=73 )zl Asge wA

o

=

E
st

ﬁo]

2]
Ak A2l
s, ole
Aot A

]

A5Al A 1A

A

|

R4

10
N
=
X o
S

L - R R
= %O —~ = —
Za PaFZRdreEeXEae Tw <
FH O X*g X A¥mgsy MHBE P
= J_mﬂﬁﬂlﬁa ,_tﬂ_ﬂ._}}% N = z
5 Zi
~JE " RedbezT BN FT ®
AN R mﬁﬂhawﬁlﬂl%ﬂﬂ] i .
B XX g g X TER s T ¥
\mﬂ Tn o= E — ﬂﬁ —= R o.AI OW ﬂ N —
mdy PR AN T g 2 w
T Lo FEAYE g R WNT og T
cgERRcRTL2alE Pz i
) = 0 )
m_mL_Lﬂm_Lmﬂm«WﬂLﬂuo_ T 2o o T % X &
oH oot N > X . © HH m @W ‘U|L = o o =
) oF T 3 or N o X o N ko = ol
FEf s edngas !
. T 0 Yo B o B o T o
i L iy = N = o o i
) I CF W g N MM {] o MT < B T 7
ﬂﬂmﬂﬂ ﬁlﬂu.m,ldr.wrz,_oﬂauﬂq = PLoﬁa
P T ° d;mHoT i ~ zTu\t.u/%ﬂﬂulH,_ ﬂﬁ W%
o L 2w woE o R g2 o
B AR T L = = N W o=
ﬂ.o! —_ 1_7A| XO wA| p— ‘,._lﬁ__h = N,ﬂ yAL ﬂmo = X .ﬂl ,%W 53
S PENT @ e d Ny 5o o w
Bz T N o Woor T W os < =
= o X7 o) D o= o o _ o B R % a0
E o 2o o o ) B - = W oo <. T
Ao P o R oo R o A om <.
TR Tl o I S B
Koo WS RENmEL " w g5 |DZ
PR LT T MR T A R o T
o o o T OW o<W Il ") ® Mo
B o ol W T 0N R KK o =




11

pu

5t

[

MEHoZ wju)
13] 2 A] KOSPI200 A

3 AT B

4 wpaAe AL 2

2 viuje] 7Y

kv
=
T

1

.
Kl

Aol 47 gomz Aol A

ox

k

—_—
fi%e)

uk2~7 A2 (basket

L

R

A FRe=
(portfolio insurance), 3l %72l (hedge trading),

=

23]

s

sto] A e

3

o
=

b fiskel 4 w2

)

o v

HA(ELW) 1

=
ES

1

=
R

]

[e)
+

]

Aol ZhA - Fol et

_%_
ArEE ] 744 BlES WAANAY R 7I¥ ot

==

1

hu

]_

S

74

sheol ovlshe

otk & A AAHE FrHAAZAELS) oI

74

I

T—
| I

o w3

0

Ho
T

A

2. Z29 wjujrt Al

IR A ]

27

ko3
T

}

Al

ufj wl) 7}
19879 10€¥€ 19¢ v|=9 EAd o] Alg] o]

=20
=

S

pyA



12 =Eag sk wEAe AE fdel uE A7

b
Z
)
=
<

ork Stock Exchange: NYSE)¢] 34
&2 24 (Dow Jones Industrial Average:
glo] 508 QIE(22.6%)L} 1&T). o 2ol NYSE

A&, A7tEZ2, TF 5 A AA FAAZeR
0009] 2elo o2& T4 &4&

7
= %wggi mE FAA R Hw

PN'

0
_E,
<l
A
fols
B
BN
>
il
B
b
15
&
o
jg
1
@
2
Q.
~
(@)
@]
=
3.
T &
;i

ATk o] YUY Bl “Het _H%__L/\ﬂ(Brady report)’= ™
AN B Fa delow 2y wjulS AEsgoen, oS
Aske Yoz b T /A AME AN shie o] Y
a9 wjel A 114,218 HF, NYSE A kel 18.9%)3 A5 <4 (39
1-/1-33 NYSE ﬂgﬁlloﬂ_/] 18.8%)°] @uﬁzqo] _/]:_Z,_—r /\h:]];qo] ,/;:%

A 71 B $AE VISAATE Holw, E e s 5%

G o .
TN ox o

12

AZARE o f3le] AME A, =y wu Aol oY &F
Z 9 MMM S&PS00 TAER AA A 60% olde 2

H
X9
£ 3
RUB
rr
!
o
0

Z(cascade theory)S AAISIATLE Fx 4 o]&o] wzw EYydoele] F
7haERe oy o] AWEn. WA, b7t stEsial TEEER By
ZH(portfolio insurer)E< T4 TEE Q9 7|7} 3=t }% AL 9]

93l S&P500 F7HAS4 AES w3}
gtr. AE7HAel #8744 olgt= 8t
2kl A el (reverse cash-and-carry arbitrage) 7137} A3t ATE o]H s 2;
A 752 TRy Y8 FES ulEsly HES ulisls =Eo
qugrov], ol s A F7ke sEsAn. AR/1Hl Seteh 2

18 @ £
EEYe HPASE TEZOC HYL 98 FHA9 4E e £



Baudo] ofF vF FAAGNME, F7b % - 52 /53
Z7h MEAH Z7le) Qeles zZ2ad vug ABsn Aok Seluet
A= ArSol Zay Wzt FHAFS wAAY D BBaF F
7} MBS doths F4L AZlska ki old] weh Zz Iy )
w7k A AEAe vAE Gl vl FUFPHOR =] Mok
& stedTe A9 vow no QU AW U89 1
23] 2 Ba ol A7)E

Clark(1973), Epps and Epps(1976), Tauchen and Pitts(1983) &< ©]
£ Rge Qunoz A AF BB FH)o JRBAT =
A, ool @ WAL AR Bl A F9 AgFeIAze Hn

o A =33 Clark(1973)2] o] 2232 A
3

BT maAe] Az Ya) WES AVl FE A4 Qo B
A%7bs0] F/1Eee] fdg =ead wullx RrucE 23

Aol 2EAQ TANA Rt o5
S A

7 &

FAFAHA, 19829 o1F A% F7h A5A, 7

otz 293 719 A4 A e AR $49 5 o AR
O



14 =Eag ezl wEAe AE Adel ud A7

Epps and Epps(1976)& A3t zp3tel]l AR ] vt o] =S+5 Al
2% FEO Fdol A WEA WA= a7t ¥ A dEdS B
Foll m=m Aol A1 W

ATh Tauchen and Pitts(1983)Y] ©|& =3
A dF= vAE ARE s T

olN
L
i
o
k=)
iu
X
A
ol
:\_l‘

=
oo F(+)el FBBAZL EAFE R WA 73
o gRBAF EASE T @A Fnd o

F7HAF AEAG RIGE AZEE ARE FAA G A
ttal F43th Hogan, Kroner, and Sultan(1997)2 Z =271 wfjujr}

1 B (market-wide information)E F2A|7% o] AEstia
18 29 vjejzt dubAg 7 deets HR oo A
Al wet z=2a wjuzt A7 WsAdel mAs FF A

[¢]
Fol A WEAdol miAle dFE dEA vErg 5 T

o g2 ¥o 1o o
v
rr

S o
o)
N
A
N
=
A
o
2
T
)
3.
&L
wn
Qo
gl
3
o
»
fob]
=}
Q.
L
5]
.
=
o
—
8
=
rr
[&
il
I

>

b X
o oX o

rot

ui

o

)

= A F 7HAE Ut A WA Aels, 239 vzt dE
AT AR AR HolE &olstAl st AR EeAde UM
713 EZ a3t A WEAS Solet 7ot dejolth F WA
Aales, 239 vzl AR 5 ET39 fed Fas 2
A HEAES 231 S/ HE Aot



0. z=233 vjvje) 7ids} HEidate] a7 15

ool mead wulzl FAAG wWEHel MR FFS
Grossman(1988), Harris, Sofianos, and Shapiro(1994), Hasbrouck(1996),
Hogan, Kroner, and Sultan(1997) & 71£9 AFAF ZHE THL=
azs] B2 3o

Grossman(1988)2 19871 1€HH 10€71A]1¢] NYSE ¢¥EARE ©]
43l 2 a3 vjuje} FAAFY HFA 1] AABJAE ASEY S

Atk 29 EAAF wE2H F
o dF Aol wsAdol =A F A9UF UAJAR, F
AAZAQ AABA = EASHA &

Harris, Sofianos, and Shapiro(1994)= 1989'dF-E 19901 d7}A] 2137t
o] NYSE dFA5 9} AFdA T (event study) WHES o]&3ste], 221
A ojel R Q) FAAG dF WEAol FUEAE EAsET ol
< 29 viujel dF WMEA olle FEABAVE EAEH, ol
FHAA S AR O 7 7HA "ol EAst stk AR, A=
& ZRO A ol te whgow s wiujrp Wy, A
7HA& Z2a9 wiujrt dgstes BEE wrgste 2A"Eos Aotk
=4, oA FH el F&o] olF H jufol] ofaf o
TEE9 Q¥ E 7MA(stale price)o] MZE 7HHO 2 ZH (update)E Tt
Holth. 53], o]52 =2 ujuj E1 30% F7HA9] 713t
of 7tAo] Z=as) wjuj A o] EHA e e
01 2239 W et EZQd o o] WA} A| =

5 Wtk

fr o
4y N Ho W
HN ot R
4
il
HU Ll

ofN
L
of
o,

rlr r ofN

d==tg 9} VAR(Vector Auto-Regresswn) Hc}t'd%% AbEEl ZE Y
jul 7} FAAG AFAdd vXe ERE ASSIATE 19 B4
ofstd 2 wiuje} XFaAY FES dE7HE S kel wolA]



16 =Y ik WEAS e ave] ofd a7

Hogan, Kroner, and Sultan(1997)2 Z =213 wjuje} A% W51
of &+ FHABAAVE EANTS YA o2 oy LHES T2
a5 wjujzt AR HEAE SUHE VHAE o Ae 2AE XY =g
ol59 EAZAe ostH 2 wjwje] AF A WHEAHIHE
BHAA T ANt Ao A FT A WS4 duaA R oufu

} xuZ

4
il
LJ
i)
=2
=2
N
N
e
'z
A
A
N
>
f
Jo
ofr
ol
D)
i
of
ol
fr
ox
s
2
i
il
)
>
o
2

= A 2 AR w75 FHse AeE Uy

AT - uEY - F5(2002) KRXO 438 F59] 19993 445
64, 94FH 1043t dF F= 2 AU ARE o8sto] =2 i)
7b FAAG mAle S AU o159 B4 AT w2
7he] WEde] Z=ad win) olF dxHo=m Frtetr|e sy 102
WA 1580 Ay ARRAle Aoz yeigt ole Z2IY vivjol
% AgudaRrt dAHYS ekt £ 252 o3 HEA



g
—_
N

0. z=233 vjvje) 7ids} HEidate] a7

o] AAHR] F7h= e Eddol 710E Aoy, olHg fEA e
09 IA A Aeg, A7FQ a3

FO ot 1o
%
fru
ol

N
Jo
ot

AGANAN AAE BE FANAH A2 Aole] oy
olgate] o) Ar Azjolty. mepq A5 A Ay

o
=

R WE FA/AS AEB/HH] 94 #PBAS AASNE
=

i)
aff
rl

K

o = o
Bl
g3
2=
ol
ol

f

e

oL

&y
_>|’1_'4

PAAC)
fu
o
_0|L
£
l.a‘a‘-l‘
i
ﬂ
rr
s
e
N
i
o
Ir
o
— _1}%
el
m
tlo il
A
5 o
ol
o oo
o o
o2 ke 1o

ft
N
olr
%,
i
=
2
et
>
2
o
o
2
°
:‘.":‘
X
fr
o
gy T
_O‘L
N
fu
&
O

bl
m
i
ich
to
f
o
O
>,
o,
B
offt
oX,
filo
o|N
)
>,
Y
b
%0,
ui
rr
i
n)
Lo
- 2
o

RO
Hd
{m
i
to
il
flo
_>|i
&
N
Y,
ol
e
o
ﬂf
>

12) Grossman(1988), Brennan and Schwartz(1989)< 7} &} 7]d LEZZQ
HY B4 FE0] AR #UE™ A WEAdol Skt 3.



a7

Aol g

239 w7t WEAe mAE

3z

18

A= stEteiAl Hat, o

A=

a}

H]
7
oF
i

233 w7l wrEEe] FRgo Ry

Ad Ao w =

o]
2]

EREa

)
—_

7t A

3

Dz

mhA e 2, s

b= Aol

S

o} A (vh =)

i

od
B8

23 wijvje} w7 &vote] #A

3L

3.

7F 4

5

2

T
T

X
2]
=
o

N

o

ol dolgte A

= T

e A

.
R

b Ao A2

719

=
—

o} "hef oo w

A

=13
=

1= R R B

TARE FARD

s Ak A=)

5



19

I HEd e B

EEEEER)

m. =
o] 7]

=

| =

=

=

bl A e

R
o o)A

71l
il

)
yad

T
)

Eh

i

AT

75]
Stoll and Whaley(1987), Kling(1987), Stoll and Whaley(1991) 5= =

SFs

<ol A

o]

A7} olFolzit

O
o™

i=N

Stoll and Whaley(1987)o] =W F7}7|
Al 714 o] mAEE ARl EEE 9

el

(2006)°]

Bl
{Jo
ol

(2005),

%
ar
i

] o}-9] (triple-witching hour) <]

o

2

=

o

_@
X
g

i

1A 3}

7
ol 94 AEsh At Ae] 4o

7}

9l

Eds

30+

5
T

bk A2 A3 o A A JiA

]_

_’l
o]

S
QA

3

[

o3
=
=

LR
N

&
A
SHA]

A B 7
[¢)

=

=

R

s EECPNEE

o

R
T

o]_‘_l—[__, o]g&
o] Rt7]dol A7 A

13 TR -1 o = S

HAg~EZ}L A7}

B wa

Ea

8

9
NYSE®] 4]
?_:_]

<
of wH7]

o}

]

3
o

R

9

=]
e

Eg
JThal Htch
F7] o

Kling(1987)
Sk

7}

A dezA RS

2
<
=3
=



7}

,?L
HYt} o]&L2 1987

Sl
A7

=

=

B

w3hol] o
e 23}

1

Rd

=

L

7]

w7} g el WA
1 HF AAAFE 589 N R

) 2olE Ao ehgry

20
=

<

= A

pYA

Stoll and Whaley(1991)+= A= - 34 ZA|7]

d 6¥ CMES} NYSEO|A
AL =

o) A 27}

=

20
S

[©)
a-

A

(2005) 3}

e KOSPI200

S

Tl
3
i
TR
o
‘__IA%
A

B!

%

ol o

ol

—

FeLbeke] W)

3

EREE

T

i

°
yal

hud

=
%l

s

S

AR89 7

il

9
pil

Aoz YERsth
94

o

5
o) A7Ae] o

T

7}sh=

=

HASo] FA9 WA7IXE WA

HAI

S

_g]
71Qolls SAHeE

o

i

%o]
sl

3

9/]

A
huls

L

_]

h 4

A
227 AR}

KOSPI1200

ol

ol o

] KOSPI200¢] W%

3



. <
. 2E|Ltet =
Llat =27
2H
(== DHDHO
9|

rot
o

2. =
=M &






. 2yst =239 ooy 8 2 FAH
1. |93
7h, =239 wju o)

1) A9 F9

z2a wju} AP A= FolE AHYF <iF M-1>o oftd
2 wjeizl AR FAAHRAA AA G HlFo|l 3] FTlstal
= & F AUtk 19989 6% 6,238 oUW ZE I wfju} AF
B o 20040l E 96% 443910 =2 108) oo E ZFrlelgloen, ZE
A wjufrt AR Aol A EE BIFE 1998 1.72% A" Ao 2004
doll= 8.64% 2 Z7H8I4Th ol A2 S0 NAFAAEY FEHE I}
22 wiu) FAES Hete A97F BobHa, sWFAAAAA 71H
FAAE 9 HlFo] Eoblol wet Uehd d4 o g olsjHt
g, =28 vjujE Zp] Aol WA AME Yrar, o] F A
7F HA =23 wjujolA A s HlFS AHE At <ad I
1> YER Stk 20024W A4EE7ER] 40% S ZFASHE AA] Z2
ujuj o] xFe} A HlF2 2002 SOl 60% TR AA FUHSE &
A HZo g2 45 fhdhe FAE Ry, 20059 Autr] dA =249
A7 AA Z2a oju] F oF 40% FEE, v AN E AA ==
o= wjuj o] o 60% FEES 2AEE A= UEhgth

(e

s

(¢



24 ZRIY ik WEA e vl tfd A7

<E l-1> =23 ojof AHeligHe dxH F0f
(291: 29
xz 3
o | ZEIW N Adae A1e] A o) s |
RIS <
FAMBB) A=) (5@ | A= | a5 | = | A
1998 66,238 29,929 36,309| 19,161 23,582 10,769 12,727 1.72

1999 382,635 183,396 199,239 97,177| 105,524 86,219 93,715 221
2000 465,983 249,610| 216,373| 126,200| 116,620| 123,410 99,753 3.72
2001 459,721  233,748| 225,973| 93,831 97,714| 139,917| 128,260 4.68
2002 790,208 391,733| 398,475| 182,877 183,756 208,856| 214,719 5.32
2003 830,903| 416,310| 414,593| 243,344| 248,488 172,965| 166,104 7.59
2004 960,443 498,710 461,733| 259,093| 252,923| 239,617 208,809 8.64

2005" 476,306| 240,609| 235,697 95,077 91,861| 145,532 143,836 7.94

1) 2005 SA= A1 ARIATE o A4S
A& KRX

<a@ W-1> X & v{XfAH I =23 ojofoll A XX 5HE
H| S Fol[(Hei=Ad 7|&E)

100

<]oJ S [ N N N ) NN BN ) T () S .
80 |
70 |

0nmlas IIlI|l

20 +
10

994 9914 004 004 O1wd 014 024 02 034 03 044 04wd 054
W2 22 12 202 12 22 12 22 12 22 12 22 12

OxtelHeh 8|S OB[XH ) B[S

ZF&: KRX



M. $2uvet Z2a9 wjuje] A 2 A4 25

2) ¥ Fo
<Oy M-2>0] yepd =233 oju] v]Fo] Y FoldMx =g
a3 wje) viFe] A%Ho R FERSS X & Ak ok A2 E

NwEALe] FEYEL 2y v 34L& Aste 97 wob

7517] RO Z, T F2 Al A 7P FAAe] vl gojo] wet oS

= h Z2a3 HHHH7P AA FAAY NN A EE v
of Wt T wjujr} FAA A vlHE FEFHo] eSS Al

A

<3dd M-2> Zz3YH ofjof H|=o g€ Fo|[(BY 7|=&)

H|E(%)
12

10 +
8l

2

0Ll —
1999/01 1999/11 2000/09 2001/07 2002/05 2003/03 2004/01 2004/11

SRR

mza o) | xfol 2

A& KRX



a7

a3 g

=239 w7k WEAel MR

3z

26

=33 oo} u|En Foie

Eva

<8 -3>

813 (%)
12

10 +

1999/01 1999/11 2000/09 2001/07 2002/05 2003/03 2004/01 2004/11

=280l 88

i

A 71T BA

ojn

KOSPI200 A|=9] o' Hirpel HA7te] Apol2 =

1
T

<1y I-4>

N

el

ﬂ\mo

e
e
T
zel
7
Nfo

—

O

e
%o

AE Aok WE

]O

=1

o]

=N
X

oltk. o] gl ven}

RS

el

]_

of Azl =717

3

A

5

H -5 (realized

ekl

o)

Q)
=

volatility)13)<

-

2 Agsn A% a

o] 2004d

A
t}. 53] 20039l

7l W

1
L

Al "WF719e] KOSPI200 20% R|+54-9) &9 A



27

ol

—_—

AL Al

FARE o] F

ks
5

9]

.

29 -00 Average
01—-02 Average
03—-04 Average

L
10

L
15

L
20

L
25

(mo1-ybin)fynolon

30

Maturity day

ol

-5>

<1g]

faunjow jo 930p ayy uo Aojop

2000 2001 2002 2003 2004

1999

Year



stod e

oz it

A8

To
=
s
B
-

N
)

e
X0
Ho

o

i
ol

<

1999

O 0
- O

funjow Jo 33pp Y} uo Ayjiypjop

.0

2001 2002 2003 2004

2000

Year

2% wo vF A
A 1999 o]F =g

S

v

SEREBE

e ok o] 1

Ho

ol
ojn

£

<19 M-7><&

o ¢

=
1=

o

o))

—

2y e F77 w19

Ao Z Uehdo. Ax



29

2 EAA

€]

EEEE D

3z

2ute}

o

m. 5

W T WX o

iy " OH R e o5 M

o e T pd®

« ;uwﬂm N xou R om

S Euw Mo o ¥ QT

ey of I g T

= L T

2 W S

N Bl do N N H

o Mook mo M- AF oy

; mﬂmﬂ R o T L ®

RO N E R ook o

N T wooE = . W
Q o 0 ‘q

g e = T T

- < EoL o uwo )

7 = T o -

8 o Ho g Mo Mo A n R
: .3 oo o IV

iy ofn M wm_/r G+ BT W

5 © o E.# TN ~

o o 7 H w M ) M o0

ww OW w5 9 ERC!

™ IR s W = ) =

s X oS mi_ -y =

T % - wow B LS U

M= = S = A oy =

I I I I I I I ‘\n__LH‘—I.,,M uTL O ® ,mﬂ ;oE ‘;M

¥ o ° 0 © < N o & A ”_.)_Al < = o mw s
i 0

Aiunjow 10 210p oy} U0 BuIpDIl WoIboIg E « of o) T X 3

w4

}

7] o

PN
T

]

z

3to] Y Aol KOSPI2009]

Al A o] e

A

R

JEas
350} KOSPI200 A|4E FeA

oAl A7k

27}k
=



a7

Aol g

239 viujrl WEgdel vA=

3z

30

A FarF DA

i

—

0

w

=
[—

2% ojojoi

38)

920

40,000

o o o o o o
o o © ¥ o o
® ® © © o |0

=
IS}
=)
L
S
=}
o
N
)
-
=
IS}
=}
L
=)
o
o
N
o
=)
L
5o}
=)
L
S
=)
o
N
N~
1 18
OE) 30
— 5 =)
NS S
= W
o
=< 1 o
< ™ N
Ho !, :
zl
AEE._ [s2)
ol wr 4 <
= I32)
2 &8
JI._ o
< =)
N

O O O O O O o o o

S © © © © o© o o

S & & & & S o <

N O 1 O 1w O W L)

o ® N N - - !

2O Lol —a—KOSPI

iT

—

o] 2003

= =
=

o 2

b2 R7gol we} KOSPI A4

oSl 7] w0l KOSPI A&7} AUl

A KOSPI AF=

o]t

32

—_
o

3

B

AU EA TS AR 13
ARAS AAE 9

FAEE AR Fegh T g3 @

}

ksl
T



2 2
Ho FAFNASE HPFFOR Tol LTk EF IFAANAFA

Ed HEZOU A7} o]lF 23|78 019FNE 53 7.84FQE

i
o
~
o
22
il

4t oo
r
fo n

ot 2=
Qs 7HAWAYSo] AUz 3 E = gla, A Fr7Fe] 29 o
ol wgl FAE e 7o) A AAstE R FAAF &
S E 7L ThsAol o Aotk

K
= 71E g9 FE BFH] Aok o
A HEHoz Art BA e AV Ay AEFZEEC g
A= =29 due] gskge] Atk o2 So} <¥ M-2>0] HEo] A
QAR 7S, AE - A FA W7ol A ARl digk dA] Aol
A 2233 Wyt A s vlEge wi=vlE 41.3%, WS 35.6%
2 w9 =4 Jehdoh =3k sKelg)

= w57t 5 AA AYFHA AAsh= HlTol 27 557%,
491%=, 4t AN vl vls) A3 Frlete A= vehda 9l
o} ole} o] A AuTFEAN ZzaH ujujr} AX|s= BT E
< TEHEY Aedde 2y v

2 F77h AEEEe) AENG

Ry
i
Lo
o
o
=2
ol
r\j
N
e
(e
fu
4
)
=

==
d

==
N

rr
—d
Mo
_O|L



32 =Eag bzl wEAe AE Adel ud A7

<E HI-2> A 7IEN 22 52 M2 -3M4 SA| 27|
=23 ojof v =

A T gt AR
A =} o] & B Z 41.3% 15.4%
ufj 4=1] F 35.6% 15.0%
SKH & & o &= 1) 5 55.7% 23.6%
vl =Hl F 49.1% 23.4%
A A Tz vju) HvF 43.4% 14.0%

o BAGAY 71702 20019 9¥ 5YFE 2005 99 23 71A o] T}

, WA KOSPR00 XMES t#Fez wxsta, o]F F
uHuHE E*c‘fH WOH %ﬁ*lﬂﬂl ok o8| gA
1

Y
S
flo 2%

>
o W rE
o2

LI (cqupe= T g (O o
_O|L
o

L

o M I ox b % L AN

ol
1 o do oy 10 o ¥ 4

Poex
B3

=2

> N oo > M oo o
P,L

i)
N fj
30,
i)
l_r!
ré
@ "
_>,i
Lo
=
_|
gL
_\.L
=

o Mo o

_—

oo > N oh o o o> 2 2 oo 24 po

ro rE o

rﬂ,
B
ol
0
=
2
v
92, n{o
o
%0
filo
b
%0
(o
=
R=)
L)
>
of
i
X
&£
L
o
Lo
>,

14) olo gk W& £7]&(2001)S FaLstr] uiit)



2% ofoj 2t

ir

V.

I
jifd
Klo
<

A A

F

272 ofjojj 2fe| 2t

AL






A
]

=X
o 1L

4 4

T
—AO

}

Al

N

IV. 2713 ojjn) 9}

wK

al 7

23 viej7h o

3L

=
17 —

g

Z20% v = 7o

Aol FAAEe]

f
!

N

BN
—_

95

s

Z=

(stale price)s M2 71Ho =2

EERREDES ¥

S|

H

thell 71

=
[€)

HA A =]

S

il

(fundamental price)oll o

|4 T2

ﬂ
ly

Al

239 e B o

3L

o] A

233 ezt o] T P44

27} ek 7]

i

)]

¢ (bid-ask bounce),

g]

P2l (tick size)

(FA

57

o
g
)

—
fite)

Nd

o AgE)A

=
[¢]



36 zEad vk WEAel PAE B W@ A7

lo
fu
o
Lo
]
4>
hasd
lo
H
R=)
L
X
o
rr
i
i)
fo
Y
B
of
oX,
lo
fru
e
4>
hasd
A B

B ApelAE ol|d JuHE F b4 HEe SARes A5
7] A MEAS 471H WEAY B1H WEHeR Bl xz

198 WEAT Z2aY ujste] BA 24
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Sk 273 &(two-component) GARCH X 3155 Nelson(1991)% EGARCH
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A ¢l & -0.01 209 | -12.80 7.70 -34.28
ZAGYF A 48.29 17.34 1833 | 116.38 -9.78
g uju) 3.02 1.90 0.27 20.65 -27.22
HlZ 2 72 ufu) 45.27 16.64 1736 | 109.63 9.62
Tz Uz 1.55 1.26 0.11 12.15 -29.08
g2y s 1.48 1.10 0.04 9.61 -30.14
2] T2 ujuj 1.47 1.09 0.04 11.66 -26.76
Hix}el Tz 72 ufju) 1.55 1.12 0.14 12.27 -25.63
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<¥ IV-3> 28 (B)e] d& 1}

44 = p-ak

a -0.1163 -2.0970 0.0360
B, -0.2343 -2.5620 0.0104
S 0.0040 0.0770 0.9388
O -0.2530 -3.1330 0.0017
A 0.3606 5.7380 0.0000
Nog 0.2253 4.0490 0.0001
A 0.0370 7.4070 0.0000
® 0.0509 2.6370 0.0084
ﬁq 0.9717 104.3390 0.0000
9]!1 -0.1294 -6.4870 0.0000
924 0.0692 1.7770 0.0756
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<E IV-6> 2% (B2 F£HZ

3 3 p-at
a 0.0249 1.4170 0.1564
a, -0.0346 -1.1690 0.2423
a, -0.0381 -1.6430 0.1004
(o -0.0261 -1.1450 0.2522
a, -0.0377 -1.7740 0.0760
a5 0.0003 0.0120 0.9907

B, -0.0805 -1.7900 0.0734
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