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2006: Kuper and Lestano, 2007: Chiang.
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A7l d= FEdo] Br@eutayd A2dlS
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Alo} F837F FANRE FAY 72 Wt
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e Edddo|g} o] AAAAL FH S opr]sHA
atot d% HA FEAAH AT obot
AR AA gL FHE nid. o3 A
ANZM FEFFLE Qs Aol F71e
= A9 A&, Bertero and Mayer(1990)& +
AA o FH0] AL o|F, MEY FE0 FA°]
A AR HEopdete F F7ke FAARE
ARdAE A&EAoz A JeEdn &S A
Al 71N BB F7ht BRBAE 7L
A7l ASE FAYG E£F 28 1T FHA
4 3719879 22 $1719] f¥e] Z2ay A
g, M7 Eo]AX(circuit breakers)d A,
agan FAFATY A & AR uAFzA
atololl gl&E AART, o] 9717} vlx-obA
olzt TAlGA ofrlo-fr e s A&E|M Hold
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ggsle A7l Ftedn Fe 947483
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82, o=, Y2} oprlol BEH7| F7te] FAAE =HPLUA £ YERUST Y AT

29 HAA2E T3 2L ATz A #
&d8l4, Engle and Sheppard(2001)%} Engle
(2002)°] AlA1E DCC-GARCHE Y-S o] &M
1997d ofAlo} g7 ITHE 94718 Fe
7bd 38 AAFAAIRR v T Y& F44
A& o 2ALFARAY AP &
79 1 FEHA A4S ARl deeg /Rt
FAA Y AFdde] A7IAAH FdHoz Y
eht=A ARsidct. £§, 2ARAdRuAd e 7
A W3 YA 8% st FEES
oo Bdd AU A 2§44 £
of ug ¥MFY I/t BRGNS Y-S 1]
Ae F8 2AAA AFsA

At L U2 2o} 280 E £ A}
48 Ag0 i Az 72549 BHANE A
Algc, 3BddMe 2R ARAL F4 2 o9
4¥dE B4 2o s ddch 4483 5F0A
€ ASEA g Zas} Agq Ui A3 4
}E ANt vkA % 6%oMe A9 29 ¢
AEE A

1.1 3 Mafoizolol paiy

Z2AR38/A S A79 B FAFANNAT
Z3 AFE, 2 Zol% Fo] WUz B8l
MAEEe] 228t fEo] 1E3] dTHol
Fopolt}. 53], 1987d 1049 Edge=
g vF 7454 A3} $70] 224
Al Egtez olojAdN FgARel nXE 7
(shock) ¥ 7Rt F4A el AEddol gt &

olft

e o

7k 2o @dshA A=At 53], 19974 of
Ao} Z7tel AL nA FF7le 2 AR
A9 F7ME FAAG Fx3 dig A9
A& otAlol FAAFOZA Gfste A7t H
Ak,

78t FAA Y] A3AET FAE ATFE,
Eun and Shim(1989)3 Hamao et al.(1990),
Karolyi and Stulz(1996)& MAFAA A £ &
ol §9AHQ 3340 EATS WG UK
9 7H8(2001) 2 &=, vz, G2 H[AY LA
A ol 87t Aol Ui 538 A5 o8
94719] AF 7)ztel NASDAQFY &S sz}
KOSDAQ# JASDAQAI A 4dgE vixz g
T A AART &3A3 4942005
=3} 0|F QR AY2AAL Ao & £9
7 AF49 Fx3 Aol DJIAYA KOSPI
2 oA FUE o]HAEINI} YEIEE FAR
a2y AEY oA #AME o= 27t Agst
7t we} zol7t sl&& AMAAG. ZF, KOSPI
Az fEAel DIIAR o|AHE 4%E dds
A7 Ane A, o 99 she Fa A
A73A 717 #A DJIASH NIKKEI2257F 4
SAo|: A ojghe FAHAN B o] o
TR W FAA JEgo] Agd 27 Y&
o ZHHAQ AdS B3l &S v|A AYE FF
!

X3 AT FANAR FAEFRE YW
ofue} F24A| A7k B FAd Ao (spillover) ol tidiA
A 23 dg EA%d. A38(2002) F
AR BEA ol vl Al i APolA,
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0| FA| B3} gA o] Fx3HE e HH HEA Y
vt 3 o] A4S B8t £8 Theodossiou
and Lee(1993)& 3 7[zte] ®FA o] o|dH = F
Zo| gt AFERE 0T FAARNN G, A
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Z3} d79 A4S AL USd e EEt 2
gk A7t 2gEA] 23 Fofolth, ks, A
B e 1 FYE4e et EA9 A} 2et
171 wjolc}, metA divks A4 F YFe= A
ARE BRBAY 43S JHste] EAECR 4§
A 2Rzt 4aaA e Fxaeto] 444 et E
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AR Y BUE EFF 5 Ate] WgAdo] A
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B ZF A7rE29 Folrol 4T FA A
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Kuper and Lestano(2007)%& o}rlo} 3§47
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08 ZARZA[AL NPT A3 FEA
& BH8. 25 F F7RE 2ARERIA
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A L3 dSE A,

Chiang, et al.(2007)+ 1990d%H 20034
712t &<t oRAlo} 97} F7bE dideR AR
gz 282 BAATAN, 2080
Aol 2712 oujste 271t AQET}] EAl9 &
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7 TN, ofAot F&91719F 2001 IT
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Azt YA A Z1E 2AR8RBAL ol
oz Z71e A%, 28F40 9T R E%
3 BTEAC dE P FHREEF &
)7k Z7RL 3B E wole AR QA E
Az 53, A7 2ARGBBRAY F
oAl F7i7h oA FRENET FAACUE LE
FMedE 99 g2 FYEEFEAME oA
Ago] #ASA g & Ut o] S nejsp
&, ENAT daliA A4 (robust) AFS
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o=, 0|3, Y2 ojMol FBH7| =72 FHAFZ ZUFHUA| FUI FRAMST0| B AT

o2 XEELRE FAF FARBANFAY A4,
Al F7kdl wE 71t Aste] FARE Fol
dg oy S AFE F Ao dF AAEE
A A gk,

I X=e| &X 2 SHE 54

7ol AHEE ARe 33 uF, 42, BT,
Axu|Alol, 223 Zao|Alol FAAIFe] 9 F
ZhECIY . B4 7] 19909 1€%E 2007d
1297470l £4-& 1997dze] ofAlo} F§9]
71 71343 20019 %9 ITHE 94717129 F 947]
Aol dialM, zkzh 91712133 97] o] 7 (1997 of
Alot £171), 171 S| F(ITHE $17]) 71Rke & 7%
shAch? 712be] FRL e 2ok 199749 obA)
o} 384171 712H1990.1.1~2001.5.30), 20014
IT#$H2001.6.1~2007.12.30). 21E+ Bloomberg
2RH FEaon, $Ad AHLE 70 F71A]
Fe 037 2,

Korea: KOSPI Composite Index

U.53: Dow Jones Industrial Average Index
Japan: Nikkei225 Index

Thailand: SET Composite Index
Indonesia: JCI Composite Index
Malaysia: KLCI Composite Index

t Lol i F7ke] A|RAIFd A £ 5L daH
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25 EASA e AL At w3 &
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7 22 7HE S Aoz A 2 £ Y
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Aela 3w} #3212 e
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1
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(a8 1) &=, o=, L2, &, 2lzulAlop LofAlo

(B 1) 88 F7P8 FHA 3 +Ed dig
A4 54% Jehdd 72t 2 I FAAN
7o 89 g7 £¥o A4, 181 A8 ¢
A AZd U a9 AHE HATY T4
T F 228xe 37 893, A5y Ao}, Tye]
Aloj7} vlZ3h Ao HlE HdjFeg A4 o

FE47 17l w2 dFo] AA 73] FFE
nz7] ez dodt, 22 fAEE Yep
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o B¥& Jehln o, YnA] 7L F(+)
-3 goz %oz A9A v EXE F‘-°].n-
Atk olejd +UE Fxo| WEHI mee FH
& 84| Yuisle AL F£Ygo] & o2 A5
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FAAES| H2fARZ

stAY & &80 AFEEE /T A5Eg
Adhe= ZAolth. Jarque-Bera$A #ol| 2J51H 49
£ A4 7HdE BF FAFF st 71745
ach. = shte] del2o] EAgite AT/
He2 AFEHE 1% FeFEoA 25 A7
< 717}sta Qo

l. HPLHE

FUSeEee| 4 DCC-GARCH 23

ZAAIA Y F4S A8 £ d7AME Engle
and Sheppard(2001)¢} Engle (2002)7} AlA1 g
DCC-GARCHE & AH&-gth, 914, 09 H3t
Z271% 3EIYE HE e .%Zi%‘- chig B ¥l
E rt ZARHFLR Ao £ A2 2E £
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MEE - ojdel

(B 1) Aze| 7| =&MH2

1990.1.1 ~ 2007.12.31

Korea U.S. Japan Thailand Indonesia  Malaysia
Mean x10  0.6x10° 0.13x10° -0.8x107 -0.1x107 0.16x10° 0.8x10°®
Std Dev 0.0075 0.0040 0.0059 0.0072 0.0061 0.0061
Max 0.0354 0.0267 0.0540 0.0493 0.0570 0.0940
Min -0.0556 -0.0324 -0.0314 -0.0755 -0.0553 -0.1049
Skewness  -0.1409 -0.2451 0.1504 -0.0772 0.1718 0.4288
Kurtosis 6.7265 8.4355 6.9868 12.2949 14.6724 50.1236
JarqueBera  948.8* 6287.4° 3374.9° 1823.9° 2877.9° 4687.3°
ADF -50.37* -51.22* -52.32" -45.88* -44.80" -44.61"

;rque-Bera EA%e B 1% GolFFoM o] AFRE gohe AF4E S 749 ADFEAL B3 e ¢
A2 Aze] YAAE 1% 5%01M 22 -3.99, -3.430|c}, B2 AF el B8 Rl el 49] g AHgaig?

she kx1dEg s AN FEAPEL 4

of ojajAx 2@E + ot

(3)

(2) Irr [QM H'N(O' HI}
(3) H =DRD,

of7)| D, =diagl(h) = ' gzt Jh B 7t
kxk A2t Eo|th agla RE AP A8Als
82 Ve, zag83A e 332 290
gaH FHED. 9A, 1M E 2(4)9] T
WZGARCH(p.q) 28 & 348

# o
h =o+ Zam{.‘j_ 5% z ﬂwh,,__u
{4} p=l g=1 '

4714 i=1.2. - kolz, A 9 kA
h z00]ojo} st Atz E B A 7

A4Ee a,<0 f,<0 Za+3A<ig o) Aot
fr}.

e AN E ZURGBAFE FH ke, ofd
e A& el 4(5)% et

B RS0 @i on

4714
Q= [1 - iam - gbﬂ Ja"i""‘ (s,_ms;_m)+ib,g_,

0t 1AM 48 EFsd da2ve A

e vz Rl 17a O - diag|\a. |
0.9 Fulzt 94259 AF2Y kxk N Eo|
t}. o] Hdld @ 7} ¥ FS(positive definite)
PHolH R £ PR3 PHoln, 1§ EF

3) Tsay. R.S.. (2002). Analysis of Financial Time Series, Wiley.
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8=, 03, Y20 oMo} BEH?| It FHANHZ TUSUI FHY YEYMST| B8 9P

AR =8 RO A€ £ =9,,/V9.49,. o]t}

TS +§ #3571 FolAW, DCC-GARCH
239 F82 A8 239584 (log likelihood
function)= 4(6) 3 2t}

T
6) L= -%E(lc log(27) +log(| D, |)+log(| R, |) +£.R's,)
, =]

o71M, & ~NOR) = 2% EZFHA | o4 &
F3Hd dajolnt, £§ 24 PR Ao vyl
t-59 VAR(Vector Autoregressive) 282
§8t},

rr

]

—t

(7 4 A(L}y: =a,+¢&, £~ N’(O'H!)

A71M, A(L)E A2 LAR S ggalola, &
[, £, 6, =E & =5, &, &, 5,]'= H ={h} 9
B P2 Fske 224 WHog j=1, 2, 3
Eei=1. 2, 3, 40|t}

ofl

3.2 TAH(Contagion) 8a2} HEEALTO| AZ

& HoME 19974 opAlo} BgAIF 9179 &
2o] € g 9 Fgoprjo} F7le} & AR 2
AR B33 QB FANZL g o2 ofrlo} 9
719 37 20019 ITHE A|FolA Z742F 248
aAdAe 34 L BB EA 2AEA
TAZ 8l T 31 2ARARIA} 2
971 olAET} folHQl 718 B AS Forbes

and Rigobon(2002)°¢] 52| Q7oA A g A
7} o] & dFME o8 AF(Contagion) 84
o2 Aoant.? @ o) Ad@A o] Yeht
Ou 2AF388AY F949 F7he 2 A
BEN&co B0 9E stsAo] ¥ dE &
of, gzt AHF B FAHAZNA Lol AR
o] @3 FAAR &S FE= £57} v
E FrldM e BBAY FAG 2 Jepd
F 71 W&ol weby ghiete] Ay LT}
ge 37t oud £x2 gy g 3
37k9) o go 9EFS v|A = ANFR F g2
371 AEFES AT ¥ e 2y
st 7|4 FAEE 20 AFAY AL
Tl AEgAE T 228 sotaint.
FEGUNEE] F2E 4(10)9) GARCHRE 9]
e AN ATFR Qe EA@t = 3
Hag4e WP AR hdS olile
o, FERAEAoleE Ho] AR Lz RE 3
7} deht A&slA st o2 wiodEsste] B
AM BYE, h & ZF Y Qlo] B, AL
7hWEchd A FRucde J2 JEst b9 A
Bl 2 4%S n]d Aot} ol FuEisse
233 g 2(10)9 E4hEA6A ARCHAS
B € t-14139 3871, 283 GARCHA4: B &
t-2A13E% EFE oA HR7} sHAM o ke
AL Frd U 58 AAYYG =@ 4L
t-2A17 o4 HE7} FYAA A8 A Ay
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A Study on the Conditional Correlation Estimation and the
Information Diffusion Speed between Korea, U.S.,
Japan, and Asian Financial Crisis Nations®

Jeong Hun Seo™ - Sang Bin Lee™™"

Abstract

As the financial markets of emerging nations have become internationalized and integrated
nowadays, much prior research shows that co-movements between the international stock
markets have sharply increased, especially during financial crises such as Black Monday. This
suggests that the analysis of the time-varying conditional correlation is important. The time-
varying conditional correlation depends on both the degree of connection between nations and
composition of optimal portfolios for asset allocation and risk management.

In order to show how the co-movements between financial markets have been during the
financial crises. we have investigated dynamic conditional correlation for stock returns of sample
nations during the Asian crisis period and IT bubble crisis. We also examine the contagion
effect and the relationship between the information diffusion speed and the contagion effect.

The analysis period for the paper is from January 1990 to December 2007. The sample data
include Korea, three Southeast Asian nations (Thailand. Indonesia, and Malaysia) which have
experienced the Asian financial crisis, the U.S., and Japanese stock markets. which can be
considered advanced stock markets.

We estimate dynamic conditional correlation between sample nations. We also use an estimator,
which is calculated through the Fisher transformation, in order to analyze the contagion
effect. Also, we test information diffusion speed by the autoregressive structure of time-
varying volatility of the GARCH model. Finally, we test the robustness of the contagion effect
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using weekly stock returns as well as daily stock returns, and analyze whether or not the
increase in volatility during the crisis period affects the contagion effect beyond the information
diffusion speed.

Empirical results can be summarized as follows. First., the estimation of the dynamic
conditional correlations between sample nations satisfies the necessary conditions of a model
estimator. Furthermore, the conditional correlation is time-varying as time passes. Second.
the contagion effect among Korea and Southeast Asia (Thailand, Indonesia, and Malaysia) is
significant but not between these nations and the U.S. This result implies that the Asian
nations are strongly connected with the U.S. economy during the Asian financial crisis. Third,
we have investigated how the information diffusion speed has impacted on the contagion
effect. The information diffusion speed of the three Southeast Asian nations is faster than
Korea and Japan during the Asia crisis period. This indicates that the information diffusion
speed depends on the relative size of the economy.

To check whether the results are robust across the frequency of the data set, we use the
weekly stock returns beyond the daily stock returns. The estimation results of the weekly data
are slightly different from the previous results of the daily data. This may suggest that when
non-synchronicity of trading and the institutional differences of stock markets are significant.,
the use of unsuitable data sets for analysis may not guarantee reliability for risk management
and international portfolio management in which the dynamic conditional correlation plays an
important role.

Key words: Conditional Correlation, DCC-GARCH, Contagion. Information Diffusion Speed.
Interdependence.
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