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Forecast Testing for Contagion between the Taiwan,
Foreign-Exchange, and US Stock Markets under Asymmetric

Information Conditions

KUAN-MIN WANG
Department of Finance, Overseas Chinese Institute of Technology
100 Chiao Kwang Rd., Taichung, Taiwan 40721, R.O.C.

ABSTRACT

This research investigates asymmetries in conditional variances and structural changes in
variance and also retests the contagion effect between the Taiwan, foreign-exchange, and US stock
markets through the use of a forward-forecasting testing method developed by Engle (2002) for
dynamic conditional correction (DCC). The iterated cumulative sums of squares (ICSS) algorithm
developed by Inclan and Tiao (1994) is used to detect the structural breaks in market return, create
dummy variables, estimate the conditional generalized error distribution of an EGARCH (exponential
generalized autoregressive conditional heteroscedasticity) model, compute the dynamic conditional

correction coefficients of the DCC multivariate GARCH (generalized autoregressive conditional
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heteroscedasticity) model, and employ both a one-step and an N-step forecast test to check for the

contagion effect.

The results demonstrate the utility of the asymmetric leverage effect test and also

indicate that correction coefficients have significant “positive” and “negative” contagion effects;

moreover, these implicit effects are a long-term phenomenon.

Key Words: asymmetrically, contagion effect, leverage effect, EGARCH model, DCC model

IR
= s FETRL A T O A rw NER T EL T > B
SRS 7 ( financial links) ~ Y FTRO3HEES 7@ (real links) ~
PP R ER2 & (political links ) o <2 SisfIES2 SR~
%:ﬂf{ H[ﬁﬁ«[ﬁ]}‘ﬁﬁiﬂ?ﬂfﬁﬁ 5 (Y1 Clare & Lekkos,
2000; Wong, 2000; Forbes & Rigobon, 2002 ) » #f ETffiEkiA~
e SR N Fﬁl’ f%:ﬁ B R pAERE R A At 2
7 (Y1 Forbes, 2001; 2002) » iy sitis £ 1] aFJ?‘ﬁfﬂlp‘r
*’“[—HEL )FEI* IE-'T:LP 51&/%'35&[?? Bl it Ig_ﬁﬂel_ ”'P&ﬁ%ﬁ[g&@[g&l %
el L B2 R T e o T R T) 4R /)
( propagation mechanism ) f\‘_7\ ENE ﬁl!ﬁ“ ([ Edwards,
2000; Kaufman, 2000) » [ij 4 ¥ = %l%ﬁfﬁglﬁ% @ e
TR BB A TR S
(co-movement) [V &> — B[] BpfIF 2 TR = 4 )
— B A P EERE o T sl s A
[ FE LT F (contagion effect ) [FE S ERRFRAUES, o
?’4};@ ISP RUES ?ﬁ[ﬁﬁz@?[ﬁmﬂ/ fii] FE BRI Ii‘flﬁg‘ﬁiﬂﬁ[ﬁy@
B TR S R Fs o s [l 'iF‘J%‘f/*EHF‘J
R PERURG  2 Rel B0 A e d [ EFRASE 2
SESE TSRS T s AR [EERIORYE - RAE (&
3% (interdependence effect ) > gﬁi%@@ﬂ@ (EELRLE i)l
B2 WAYITH (Forbes & Rigobon, 2002) « 4 fusi#7= i
B TR BDIHPILE -
RUIT fol FHT 7 RG> PRSP0 2 R 2]
Heey b vk 'EA'F[ Jfl}?, - WY gﬁ~§—7 e @;}ﬁmﬂ}a
HiTe e}ﬁ:{"ﬁ;}ﬁﬁ@ﬂ“‘ o R Ifﬁﬁ'ﬁ fFflTﬁ'%%J/
TIRPERIpEE > 2 RN b e o FERU T T [l
FE BT ATV Py o S R o SR AR
EXy "\Zg‘fﬁﬂﬁiﬁi’ﬁﬁ%?}'% il EIUTE'%%‘[E’: o [HiG A e A [
ﬁt“ﬁ‘ﬂ pu¥ B Forbes and Rigobon (2002) - ') % Arestis,
Caporale, and Cipollini (2005) @F—Tﬁh HESENE T:I?Ef_éjfuﬁ
FROSETIEsR o = @RI AR (2004) > T8 ffT ~ = 5
A <2006> STV R e

LA T [USRERE O o

P B R (R L RO ]
ST RO EL U Y AT % 2 g
Erb, Harvey and Viskanta (1994), De Santis and Gerard (1997),
Ang and Bekaert (1999), Das and Uppal (2001) > '} % Longin
and Solnik (2001) SFAILFL » 2 R % fﬁ%{é-@%ﬁ]ﬁfj‘
T SPGB
o [ [T SR P A TR 7 T - ELss D ] 48
fOplgh > P ELAFAR N (leverage effect) T[*LJ%;'?45‘X~E il
SR P EPIHELOM - FALES T A
CHIEIE 28 UL A R A
(2002)~ = AR (2004) ¥ S~ (2006)- Arestis

o Forbes and Rigobon

et al. (2005) = I 1Y EISFLFEN BB o 2K
SR B IR VRYA -
FI1990 & 1 > [ =5 B2 gl o s B T &

%%%W$%%ﬂ@w§%ﬂ%»ﬁw’a@mﬁﬁ?é’
ES A BE R 72 e e U IO AN T B LT [ e
TEFLEERV T ) o bl P BRI eﬂ;ﬂ HIEH
BRI E a4 B R AV S ARG - ] R T
FEFS S A s R BOE  RFOA RS
i S [ BRI TR

Bk WA IR RR TSSO R
PPt 3 AR RR #INE o RO (NASDAQ
COMPOITE INDEX ) ~ #5%k [q&@fgr (NEW YORK -
AL T B 500 G
(NEW YORK — S&P 500 INDEX ) » 4 ¢ [ i & iy 5
ot & WA= As 5 Ul o AR BIRIEE 1997 = 1 5] 6
FI% 2001 5 10 7] 31 B! o G HEE b o A S X
[aszlﬁ&g.ligpw? \,fféﬁéﬁ T R R AR AR E L 5 2 W
[AdsRBAARE » F | Inclan and Tiao (1994) e[ (< kA

NYSE COMPOSITE INDEX) -

T Ay :gl,ggf 3% (iterated cumulative sums of squares
algorithm > I')™ 7 ICSS 3 ) finfl i~ E\Hjﬂﬂ’:“ A1 Bl sk
H e 0 G AR S KRR

e 7Y IFEJF%E % (7% S5 Tl ( generalization error



= P RPN £ - B

71
e T N S

distribution> I'] ™ r?]?ﬂ GED )ElfJ?f i#&E! EGARCH( exponential
generalized autoregressive conditional heteroscedasticity ) 5t
B IR P8R o SA AR i FRARET | AR  E
R fffr PR R it GED-EGARCH MRV R A1
il 7€ iY GARCH ( generalized autoregressive conditional
heteroscedasticity ) 55| » 74" %‘TF;IE] \i['@%?}ﬁ: PRy
SYRAE [ i HORRERT] M - IRAUFEL (bad news )
B [ ] B PV ORBE AU EL (good news ) fiY
fAE -
Y "fiﬁ'%fﬁéﬁéﬁﬁiﬂ BRI T
T A8 (A A JrFS A o [k Hﬁrﬁﬁ'@ﬁl.’%ﬁ\ 2N IZHEEF A
F%FEM; N BRG] (- > - R TRS- =)
SR R R = Y fEf’FﬁﬁﬁW"’@ [ 1F7% > 15
F'fféﬁf&:\?ﬁ?fﬁﬁ}@ cTEHE VA f‘ AR e T e e 1 e A
o A Y "] Engle (2002) FrE .V EfE I F ’r‘E'FTJ
(dynamic conditional correction, DCC) £5&it! GARCH f8L
B et erd P MIPO i G AR R 52— AP
Weapy 1 #H5HHAEE (one-step forecast test) == N H/SFHAs &
(N-step forecast test ) 1% > JK{&— [ff %ﬁ?ﬁ'%l’%@ﬁ@ﬁf“‘ﬁg%
R HE SESFME (1 WS N ) posgifitet > 28
”*ﬁfr'iﬁ ¥ o
F VYRR R IRR R | iffﬁ’“?éﬂ‘%iﬁ e

I SRS R R T AR LT EPE AR
P bl e 1 NS SRR AR
e e S 7 ] o AT Fﬁl.’giv%l% T
Siie 3 IURNE Jbﬁ,—ar RIS B RS o 4V P
PSRRI L o [ o R e GEg Tt
ks s By AR 'iai’ffﬁ) PR R A
HHEH T EL 4 8] 5V 1ATERF > 5V 2 ARSI Y B
[f,lﬁ;g%ﬁigkﬂ‘ 573 ﬁTﬁ AU RGN - 5T 4 R4

1?Wu °

= YR
AT AR TR R S
SAT - GARCH MIE] ~ U877, (cointegration) }: ~ W4§
Hi{F 8 2 puBSSEEPY7E - King and Wadhwani (1990), Lee and
Kim (1993) 17 | 8P A 70> 9 1987 & 3
ST HR AR » B I 5 [ ] R
AR B i AT W R

P ] (R B ST 2 [l ] A AT éf& (Al ¥ F‘j@'@?ﬁr
P 55T © Forbes and Rigobon (2002) I?i ST S B TR B
SRR (1 % I H B g
(USRS g&mr] 2| (heteroskedasticity biases ) At > #[H]
[P ?%@:zp Jﬁlrv,fﬂ[,tgf’ 55 IgTRE 1997 EV & Bl A% - 1994
B\ B ~ 0 1987 7 SRR e BSIVIRE] > SRR T

19 B~ I 4 B0 - OECD i 12 BISesl 9y 4 8l »
H 20 [ TR 0% AR R o

U FSR > B E AR (G 50 o SR Baig and Goldfajn
(1999) FII™ [ B! FVRA B RIEHOARR (70> 322K i P& B
o2 SR - NUIGURS IR eSS LS
B LR P R o T IS

Hamao, Masulis, and Ng (1990) ffi*'] GARCH f#. %] I'Fﬁafi‘
AOIEIFRRE e A 1987 & SR 38 AR - 1] 3
g Rl » SRR~ (g NS ISR R o
AR [P R IR P IHESSN - T 1994
F R H$IR > Edwards (1998) 527 (il A &
AR R R SRR R R AL
RIS o

HOEF ST A B EFERAL A ] ﬁimﬂfﬂrﬁﬁh [
PR~ B T ARG IR AR
Sheng and Tu (2000) L G457 ~ SRS 12 [ - e sl
%07 1997 Erd & R B Ej&%ﬂ WA R
(E 2 s BRI BT SR T 5 Wi )
R - W T SR B > SUE 9 A
AR EREEN IR > IR Tilﬁfai?“ S B LR P
FAER ] AR
JFEEE (vector autoregression, VAR )

> Nagayasu (2001) fUJrjE!f 175
A E’fd fr i o R
I RIS B €1 R e B A TR O
I’%’J”fﬁfﬁ@ﬁ'sjﬁlﬁ%@% °

Eichengreen, Rose, and Wyplosz (1996) ffii ™| <= &l
prObltﬁLffJ &'3&4]‘ 1992 % 1993 F gl ~ fHlifsd T‘JJ%J— ERM
(‘exchange rate mechanism) [% hﬂ&u‘fjﬁ&op@;ﬁ%\' ,
- B9 B - R RS T R
}*}Hi‘@’ﬁ[l ; Forbes (2004) $<*' |5} H“ﬁr_':é['a (event-study ) ¥ -
3T 2 546 [ %RV 14,000 2 Fil P rafih i b g
B e 8 (R DRSS m@@ﬁ BT R
TP [RIFRS - R R S SR PHIRET [ P
[ - T AEIREN e B -



72
“UgERRIEE 3

= A

w

5T~ NBHe 4

Arestis et al. (2005) fﬁ[%éﬁﬁfj GARCH ( generalized
autoregressive conditional heteroscedasticity ) 5% » #[| ¥ |-
At (dummy test) l%j R I TR
RS 0 B ORI - BT A
i R B AT PR ST R SET R  (FSR e A
SSRBRTE VR 4 S 2 HCEIIIRE (ST R
T L o B B B~ I~ gl R A
B B TR SRR 4 fmﬁﬁljéﬁf

= ETAIE AR (2004) > I 8 RS (2006) 7
DCC [UfiR T T4 €57 GARCH #L7] i fioaps i
PRI RG] 1 ICSS [P HOChoh IR
uqﬂgdsr@g]f j;%g gargﬁﬁgmjggg; A [ﬂ g]‘g;; Lk
TG AR s - e iy RO B AR
Y T Bngle (2002) BRI ARG FEREAOBIRTE A5
(7RG PR L o = AR AR R ~ B 2 as«“i&
M é%ﬁ&ﬁﬁﬁfﬁ%v?f% SSRBETELTESR iy
= LY S U IR 9 B o BN
Hh I S PR RO PER s TR B ?gynymﬁp
VI E A Fﬁlﬂ@r‘é T B ISR I o

Y EPORRERT I R (2 S B R A
Sl RS SRR £ 91 2+ g ] S

cw@ T3 1 &7 PR EL @@Jj ﬁ;u/ ﬁl;},ﬁ“iﬁi@
"o [N R AT S EGARCH HLE] > 57| Engle
(2002) FOREFEIFATRIE] > §fFHREN R s =
FUE 3 A g i

WE;

F,E‘l}

o PR RN

(=) BEHESBRT

+ Y F1E | Inclan and Tiao (1994) fiV ICSS ST »
RESSCSHL AL ESZ'EJQ%'%F" SRRSO R
SR A W PR A A %ﬁ“{gﬁ%@@@?ﬁ?ﬁ%
p-'\'pxjf;:l mwg& 0

J% B! IR (o) SO R R AR (Pio)

g 5T

rijt = (IOg pl,t —log Pi,t—l)xloo ( 1 )

{aig 7T SRR BRI of PUREEYSYr > Bl 13

1 :Eltr"[thJ > Tit F'QEFEJ"%E#J},\' o

5V SR [ P 10 -

Ay =Ny — i (2)
1 Co= 2688, k=1, T4 {ag BESIfOROHT g
R DtS
C) k
D, =|=—=|-=—, k=1,...T, = Dy=D7=0 3
(o) om0 @

Inclan and Tiao (1994) #[|*'] ICSS A {ai HevAe
Bt & fitAg o FIM] Dy ikt omidy {ad B9
[EEEiE %f[a,;xﬁ%aﬁ%gpo I > ICSS T EE - i
Elﬁaﬁﬁﬁéz’ 53 HIBA GRS T B R Y Dy i
R |1 OB R 1 » ICSS SERTEA PR R 2 B
Py -

o 1 ERERIERP N s ElfJﬁxﬂ? g etk A

A Tg% 1 J[l@ﬁ&“ﬁ—l}“’ B (Taiwan weighted
T IS ) sk £ L TE e (New York-
P INYSE) [P
H6 l%ﬁ%dy@% ﬁr‘f 7 A[[HHFE(spot exchange rate-
AP RXS) [ V=@ & 7 4 (i
El'ﬁﬁgﬁﬂ ﬁi REAILIEIF 8 500 F8 (New York- S & P 500
T JS&PS00) PP URE I T 7 (A
a;@gﬁ HZmE Fd,{ékf ,ﬁ&gj#’ B¢ (Nasdaq composite index °
IJ™ P INASD ) P ORI % v 12 frdtges e (1
AR AR *s\éﬁ'%ﬂjﬁ'zﬂﬁ PIPIEREE ] | P IR 2
R R LRI gl Y R o A A
AR % o 4~ i) T 2 A R 2 PR R
ALl Ao i SEEL AR 0 & B
T (RIS SRS 0 P 2000 F R L ]

ol
stock index > I'] ™
NYse composite index °

NTS$ per US$ » ']+

index °

SRS PR L VRRE AR e DO

fﬂrﬁm;atg‘m S D IS 7 - BTy
FI| P TR (1 P TN R o ]

R ] %+ = 58 % RIS I <

() PRRIRIFTRISFE! EGARCH e Lkl
Engle (2002) DCC {19 fhFH & Rl R — RLifFH
Hii#El GARCH fF‘,?HQE[ v pl- E'Hii_ﬁ'%%l’f’@ﬁﬁgf oY %JL
GED-EGARCH f8LE[& 5 5547 » F{|9| ICSS 3 fTik FfrlF‘,;fFu
% AR SRR U Cadditive ) T 30 F| Rk AR



R TEPEREL I

| X B L T

73

% L RS R B B 2 R

gy (PVMMBRIG R ESR  mEREABR RRRETRR 26 sepso B
Free Js) (RX$) {58 (JNASD) (JNYSE) $58r (JS&P500)
1 08/28/97[155] 08/25/97[152] 1 03/26/97[52] 10/17/97[185] 10/21/97[187]

2 02/03/98[247] 02/04/98[248] 05/06/97[78] 11/04/97[196] 11/04/97[196]

3 08/24/98[383] 02/23/99[497] 10/16/97[184] 08/27/98[386] 12/29/97[231]

4 08/30/00[854] 01/04/00[699] 02/03/98[247] 12/07/98[453] 02/03/98[247]

5 11/27/00[913] 08/27/98[386] 09/06/01[1097] 08/27/98[386]

6 09/19/01[1100] 10/20/98[421] 09/25/01[1104] 10/20/98[421]

7 01/04/00[699] 01/24/00[712]

8 03/29/00[752]
9 06/05/00[795]
10 10/11/00[881]
1 04/24/01[1006]
12 09/19/01 [1100]
Ff;t Da EYFR IR TR YA f 2 ogRy —logPi_)x100 * Pid BRI Y i%?ﬁ‘ () = i:"}ﬁ"l IR R (JS) Flff”P‘

S5 sk (RXS)~ M ik (VIS FHAGY (INASD ) ~ i3tk (3 Wit g (INYSE ) &

b. [T @ F/FI/E o
c. [] ELERR 2T -

[17 Al g+ R (variance equation ) °

Y HR SR GED-EGARCH (1,1) A8 ffhFHAd & B 7
2 [y SR AT ARp) HUEIESE - BT B TS E

GED-EGARCH(L,1)-AR(p) FE].L = IS5 A g

( dummy variable )

i
ri’t=Ci0+zj'=1bijrit7j+ui’t (4)

(4) 2 flru = ffe & B SHERT BRI 1 O
St I}I F:IEIJ7J rl £ E&,Huﬁ‘ rJF[J[%}‘L ,IJ hy E5 [ ARl
Bt Nelson (1991) H 3 EGARCH 1 E]f| U R 4

- e[ 5T (ganeralization error distribution ) £%

=

S e
_veexp[—(1/2)| &/4]"]
fe)= /12[<V“)/V]r(;/v) )
221 /v) v i
[(-) % gamma [f[e i) 4 {T/V)} Eh— [l fif -

< TR AT RS ol v=2 A
(5) = t@@ﬁiﬁ'ﬁfﬁﬁc' ; F{u, v<2 Eﬁj‘pylg\'f}}mﬁfjkw'lﬁﬁ?%
Sy fElEl o [g v>2 ESJ.C lqutﬁ 7:7}E 150 o é‘t{JL‘j‘IE I/ﬂFu;EJIE

220Mr 2N

Ele =
&= (/)

(6)

Tiﬁfj’i?ﬁp‘ﬂ v Elg =v2n -

L JEU{'FH[ &2 500 T’QTJS&PSOO)

Nelson (1991) #|"'] GED-EGARCH(2,2)- AR(1) in Mean
(EARAE pEEE T v S TR %Féj PRl ’E’TEU@{:‘J e
i E’J*’J‘ (risk premium) Sfvig BV > 1) T YR

BRI 2R FS R
ﬁ;}—ﬁglfa@, Jl:l E

i I

Y R GG

loghy - ¢

=0y (logh;_,

n:
+z|'=1di’|DUmi’|,t

IFVF R 4 ¥ RS
] & %} Nelson fr%"f’ EEF ST

¢ )tail e | -Ele [+N&_}

(7

My B [ P AR AR B> Dumy ¢ (S

RS E 15 O 13 2 e (0 P REAEIIEH) 113
L e -

Nelson (1991) F“ T J6n| SEE O [/fffuﬁ*?y u;
IR, - 32l RS T SRS o N=0 &
AP (PR BB (0> 0) 19’791 B A T
FEETEr (BEfED B (.<0) FJI, S1<N<O feF TR
*Fﬂ § ARG PVIET IS IR T R<-1 A [PES

? Nelson (1991) P HEIE T I 4 = ¢+ 1og(1+ pNy) FURTHIFOFTRR NefS
ESR R CESR | ﬁf VIEPEE IR & p B fhET 2R Y
BRI R s N AR et R el S P R S e Lﬁ[imﬂf
¢ o Ji* 32 B Hamilton (1994, pp. 668-669) V&7 (21.2.9) ¥



74

CYFRORSHE] SZ S 0 B N 4
B D[] BB ) FI BT BB - N<O AT a= £ =0 [SEIRIGLS Bollerslev (1990) fUfH L[

VT RUEFER [ ] (B Er AT L 5 7T 8 AR
Woe = () 1 feal-Elea| HIE Eﬁﬁlﬁfé@ (size) ¥
iy ey BT WEED EERRAS T [y Csign) 3500 - E1 (1) TAY &
O N AR OhEE) AR

M EGARCH AR B ffiFH9= ol RS » i i e
P FRRTRL B VSRR (R R HOR] LT
I Oy ARG GARCH LRI IR b - 2 i
FRR QLI B4 TR SRR < 9 - A b bl [ A e
R ERRBE T WYY a BRIV E ol [Nk - 2 =R a0
I El#ﬁfg]ﬁ[ RGP B SRR PR 22 P L B P AR i u;ﬂ; e
R [y i (R BRI i 2 L - 20 & E log hy
ORI S5 PR IPOERRE > & RS A 2R
EPES TS =i 2T e

IJﬂ

L=T{logV/A)—(1+v ") log2)—logT(14)]}

-2 Jul(afhO1 -~ (1123 logthy) (8)

ST IET R 3T (] P I AT ﬁl?@?ﬁf‘ﬁl Re»
o Tl gl gl P H A B BT H,

H=DRD; (9)

#1711 Dy = diaglyi Py | B 2 e S
B+ B G R 15
Rt

D;'HDf! (10)

DCC AP~ i 19 GARCH(LL) 3 it 1
e
(1)

Q =S(—a - o)+ ag(erae't1)+ BeQu

H 1 g = Dy ey BRI [T I - Q Hha PUFABE

Fei > S &% &F‘Ujﬁ'ﬁfﬁﬁl%ﬁ%ﬁ@ 7 (4) fﬁl%fﬁg\'f o= f
AT R Qe b= iy RIS g pt 11
(mean-reverting ) fYfisf > H[4f FTJ (AR D

at f <l

= diag{Q} ' Qdiag{Q,} ! (12)

FEOR i -

DCC it 5 =% & 7 0 By P 02 8 s [T J g
GARCH(11) S8 » P55 St o
A R

L(O, D) = L(®) +L (O, ®) (13)
Hil © HVEEIEP s
L,(®) = —%Z(nlog@ﬁ) +log| Dy |> +&D %) (14)
t
® t’?FE'Eﬁ A Rr=h:
L.(0,®) = —%Z(nlog\ Ry |+&Ri e — &) (15)
t

Engle (2002) [IRqIEFE ffFT - A0 (13) A5 i
] Y- BB Y (14) SR I AR G
6 MWL © for st (15). fhatiig g
Wi @ > Engle FRENEREIE™ 5 5T RO Pl
RISV R i o2

B (PR R e B P AT (R 5 P~ el
FOBL A ST B ST R 2 85 5 [ & gl 4
AAFIR e 7L T ISP R S R T 1
T SUBEPY fF7 0.022 722 0.030 [ » I') IS&PS00 7 H4ii
PR INASD ] < pigf o Fﬂfi:w%ﬂ% » INASD ¢
FIPVR MR o {1 IS R PR WD R
L O TR T HT FEJL* [ T RXS H]
PRI T SEIARISES T ek | e e o "ﬂﬁf (skewness ) [FE7EH
R S ] T B 2R () e B B 2R
STl ISR RGP AT 3 A 5 ] P R
i 55 Pl (leptokurtic distribution ) » E f[1I"] RX$MEFE 7Ly
39.373 ) -

Jarque-Bera (J-B) f{ [0 f RV PSR
fiEsd f'¢¢'ng&m@%£ﬁ%wbtﬂprﬁ
[T IZS RIS L - LB (10) ™ LB® (10) ST
10 & phLT (A= 5 pugRp 51 4570 Ljung-Box kFf

3 U Engle (2002, p. 342) fUSEF > LR (14) 2 (15)> © 4D
SIS © oA RAEREIEORYE S (14) SRERVERO[HF -
ij (15) ZRLEAHRH RV RS -



PR TEAEFEC i Bl

75
e T AN S

# 2. WRIEHP R Rl K5 TR (01/06/97~10/31/01)

MR [ e

U ok A

?:?v‘#ﬁ'ijé‘?ﬁ]'}ﬁér A S&P500 Y

el Js) (RXS) JfilrUNASD) (JNYSE) $EHrUS&P500)
R ] -0.049 0.020 0.022 0.028 0.030
FA¥EE 1.946 0.380 2.288 1.162 1322
(s -0.067 1.556 -0.042 -0.448 -0.281
TS 7.056 39.370 5972 7.945 6.004
J-B i 773.400 6258.000 415.100 1186.100 438.800
LB(10)° 14.050 64.740% 35.060% 10.080 8.892
LB(10)¢ 42.33% 101.60% 329.80% 85.99* 66.85%
N 1127 1127 1127 1127 1127

' J-B i Jarque-Bera ﬁ FE 55 AR SR b @ LB(10) £37%3E-10 V2 ¥& P Ljung-Box ST il © ¢ © LB*(10) £if%

10 A VY% P ) Ljung-Box A8} ifl 5

> F IR A - e = [%“anim ikas "‘fﬁ'ﬁfd'*
e A 21 LB (10) [ [1E] RX$H INASD & it fi

PEFFIZ5ATR > RIS - i) J LB? (10) [, = -~ HeApspis
LB (10) i » o e P A AR (M e
LN (e Y1 q&glﬁ,p“*i ey &[ﬁ@ﬁf g B TR B
Engle (1982) FBEP F T IZS SR G BT (autoregressive
conditional heteroscedasticity, ARCH ) 17 - H i@ -

# 3 13 {1 E GED-GARCH(L1)-AR(p) L]

S Qo 2y 1 QuoPhTly 53 i A v 1

Cun 2 ) wpe

g T (uhTh) VR 10 0
Ljung-Box A& FF{ifi o ¥ 5% [s¥E™ o ARVE[TRA W EH T A
SN NEas Elf\}ﬁl%a o EH[1JS ~ INASD ~ » JS&P500 %73 [
S ST BT AR ST gt e b
Hx *J 1% 7 e l‘&ﬁ'ﬁja JNYSEQ{&% AR(1) [ 14
A I RXSHEL AR(2) ©

B [ BRREE pIRRRE N AR
JS ~ RXS ~ ¥ INYSE ||| % i Afif 35N > JS - INYSE Y N
PHE -1 F TR R UG DT R - [
FUFTBET I BB o RXSFOUN[fIED 0.258 » A Il
BB ] HR R ST (O P LR < P29 - v R
T 1 2 et S ] R L AR R T e
ol Iﬁf{ TEST[R '] INASD [ iﬁﬂ};ﬁﬂm&o%k T
4 < F{|"| Engle and Ng (1993) @14 {7946 L (sign test)
TR AL (positive
size bias ) gt o I Jb?ﬁ'ﬁﬂ}ﬁﬁé (joint test) = H=1 s AL
PTTRS T EPEFSL - A SR e (RS
(F o SEEE Y B

E Wf' [ 5L (negative size test)

* ATy S% AN -

(=) ByrFsfigd
1 7% N e iﬁér%éw [ i K A e
R B (recursive) [ 748 S PR (forward) ¥
WAL o 1SR AR TR ﬁ'ﬁl@?ﬁﬂj HIET [J ot £ flit
iR e O Iﬂfflf'%liﬁ'rjml’gﬁ il ek
FTE'F%JI THEAARYES ) o fUE [T 0 VFELED - LFH“‘J,WIJE'J
AR e | 4k (recursive least squares ) fff7 @
R ﬁ%\ff FIRSERE o Al pij e = ppy g +vp o SR S
Tz (recursive residual ) & AR 1 H I 1H
SRS |E§[%ﬁ Y Ho: pije = Hpy 11 A=2,....T » EfI
A= - Eﬁ%ﬁﬁ&’ﬁﬂf’%l’iﬁ'%ﬁl’h”@?pij,t ’fé*[%”f?ﬁfr Ly
FITE IR AT FT““ FRERVT IS e pie T ESEIRCE B

V=Pt Hpe 0 R R A

1 -
Wi =(pijt —Hpij,t—l)/(l-Fﬁ)AGp, t=2,..,T o E 1> w BB

WA AR B W RS FE 2 T SO NE
iid
W ~ N(o,aﬁij) o
N AV R IR H 0 5~ £5)) Chow AR

e Al (u u—-u'uyT, , T, t,, J'JA
u'u/(T; - 1)

o [HiFk Chow A

FSBIRERESRZ oy o st FOBA IR (VB » To
PIRLH S TE0 oy« AR pofse A WIRE] (ofiiedffn) » HIE
Wiﬁiﬁfiﬁ*ﬁ¢wmﬁﬁﬂﬁ¢w VY

IEJEQ__I @2&-&7 i:El z’[glﬁiﬂﬁ;& FRE EJgE IR T F[\j\k\a
E A Iy BT RS PR IS T, R

A (N H TS AT [5G Chow At

jj@j\%ﬁ;[gptﬁfgﬁ STRRIRET kL 1A JEJHETFVT* i pjﬁ‘



76

b EEE QRS 5= E

5T~ 1 N 4

R O b N 2 (e = s e e e ]
F 4 pe - I[ﬂgﬁ”@;’ @l_,jﬁio T Rk iar) ﬁng
MCRERHE ™ ORI (p-value) WA - HpRSaf il 1 4055
ORI AE o B SRR R D
FORCFspl s F AR RS 1 A 5T ST i
%l\l o

Bl 1= 14 STIRS 145 NS G
R I%?\B%f‘:@%ﬂ/éﬁ%ﬂiﬁﬁ%’ TR SRR (P
MR weo L% (5 0/t -1) 2, forf
S e AR 0 R R R R AT (7
~ BERET o B EEEL 5% - 10% ~ 2 15% T SR R
ﬂﬁ%ﬁ?ﬁhmw%$@’ﬁ*ﬂ%@wﬁﬁWﬁ AT
Bl wififl o 4 VS EEIE A o 5L 5% (ST A
HiR R ) (S0 5% R R T AR R A
Wi T 2[RRI 9 AR - SR R IR AR
e S Fy - POREIRFATRIERET R B R
TR ECISR S PR EL LY we AR BT T (R
JEFER S [REE R EIRY W AT BT CET {ﬂjp SERITFER
Pl L2 7R L SR R B we VRS R
RPPRAo 2 B ORI ATR R0 T 55 BB B

B % R OE0 0 1S we SR (1+(1/t_1))%0-p i
Py o UHEERY o 1 S AR R IR 5
PR RIe N E 0 Rl S IR R R
ST S Oy~ B EETR R R ¢ IR BT
750 i S (OIREaI > [ IO (B S
180~200 =) » =5k 1 fl AR A A RIEL & R E T -

@8*1P%HNﬁﬂpWﬁiﬁ%’¢E:®%ﬁﬁ
AR SR SR T S A A TR (B ClIgs

¢ =7 [l > Recursive DCC(i _j) delete mean #1- 57 i {l#[] H 2257 j
(T P TR A P AR (0 B SR Bel e w PO T
i H-n’f'« il {75 b E vy A+@/t- 1))/ > 1-Step Probability £% 1

R LR 2 9 R - S R T
B R A wooT SRR T R R S
[ 1) : 250(02/06/98) ~ 500(02/26/99) ~ 750(03/27/00) - 1000(04/16/01) =
18 Z 14 f[1 » Recursive DCC(i _j) delete mean %5 57 i |ﬁ7 23T )
I B PP FI’JF:V;?FWE'E;& B B3 SRR IR R wh IR ]
5~ S ﬂ S ERERYER. (14t - 1))/ > N-Step Probability £% N
R TR P 5 OB T ST

SO 7 15 A w3 O T A SRR TR
ttﬁ) 250(02/06/98) 500(02/26/99) ~ 750(03/27/00) ~ 1000(04/16/01) -

538

TE D

0040 05 38 O ° o 0B °3 4
o, ° o s Lo og,

? B

10d% - < L% Tl T

° o ° o o ° ° ©

° "o oo ° o

° o ° o o

15 T - T ‘o T
250 500 750 1000

°  One-Step Probability
— Recursive DCC(JS_JNASD) delete mean

q%' 1. JS= JNASD

.8
.4
Ay ot b | Y N WL
ww i ,J.J,,'3’,,L,MKK}»&’,_IW[W,,W,MJ
04 .. -4
e e ° e o o 0w |-8
05 4587 o o0 c e o ZO@ °
o, . ° s . o; s o
'1070 0 ® T T 0% ° oo °
B o . o o
15 I SRS 5 o8
250 500 750 1000
°  One-Step Probability
—— Recursive DCC(JS_JNYSE) delete mean
@'ﬂ 2.JSE INYSE

°  One-Step Probability
— Recursive DCC(JS_JS&P500) delete mean

[Fﬁ‘ 3.JS= JS&P500

.10 ° ©
o

.15

T T T T
250 500 750 1000

°  One-Step Probability
—— Recursive DCC(RX$_JNASD) delete mean

qﬂl 4. RX$Z JNASD



R TR {9 Bl

=X

BB R R

77

D04o = o4 o oo oo g e cews cope e o
8 ogo o =
R o7 4 L-8
054, . ce ° °
o o © % ©
8 ° °
104 . N o °
°%° 0% o ° ° oo ° oo
° S o ° .
15 T T T T
250 500 750 1000

°  One-Step Probability
Recursive DCC(RX$_JNYSE) delete mean

ﬁ' 5. RX$Z JNYSE

15 LA L
250 500 750 1000
°  One-Step Probability
Recursive DCC(RX$_JS&P500) delete mean
q%' 6. RX$Z= JS&P500
4
.00 4 %
RO . | . . )
Fo &g 8o g
10 g% 3% )
- o° ¢ *
15 EEMBEELAS R — T
250 500 750 1000

°  One-Step Probability
Recursive DCC(JS_RX$) delete mean

ﬁ' 7.JSZE RX$

T
250 500 750 1000

©  N-Step Probability
Recursive DCC(JS_JNASD) delete mean

ﬁ' 8.JSZ INASD

.05 4

.10

15

o § of--8
05 5 $
§
.10 og
H
15 + T T T T
250 500 750 1000
°  N-Step Probability
Recursive DCC(JS_JNYSE) delete mean
W 9.JS= INYSE
.8

000 0% 000

250 500 750 1000

°  N-Step Probability
Recursive DCC(JS_JS&P500) delete mean

ﬁ' 10. JSZ= JS&P500

15 T T T T
250 500 750 1000
° N-Step Probability
Recursive DCC(RX$_JNASD) delete mean
]ﬁ' 11. RX$Z2 JNASD
8
.00
o r,
ey L
o5 £ 568 § §
TE s H 8 § % ¢
8 o § § xS
104 e §o g
g H § &
° 8 I
15 T T T T
250 500 750 1000

°  N-Step Probability
Recursive DCC(RX$_JNYSE) delete mean

%‘ﬂ 12. RX$% INYSE



78

= A

C AR 5

w

5T~ 1 N 4

10 Hop g

> PsFass00

15 L2

T T T T
250 500 750 1000

° N-Step Probability
—— Recursive DCC(RX$_JS&P500) delete mean

]ﬁ' 13. RX$Z JS&P500

L2
0
-2

00 -4

05

10

15

T T T T
250 500 750 1000

° N-Step Probability
—— Recursive DCC(JS_RX$) delete mean

W 14. IS RX$

FJE\’FE‘E}J%I'{':E(TZ" S0 AR B REE R 5% 10% ~ 7 15%
R RE AR GRE R PR e R B
RRY R 2 eSSl PO BUAE S » hgmss i L RIS
HIFVEEE o TE 5% BREEfYET ’ﬁi’%&‘ [Zé“[ T qgﬂ AL lﬁl
AR s A AR s 4 BRI - pTEAt F@%F@ﬂ =2
T Il B B ST |};“[é“ﬂf R
0 PR L 5 g9t NSRS L - Tl PSRRI T
ﬁ'?ﬁfﬁ”@ﬁ' U S B R R S S i
SV R B o 0~ R TN SR S R
A0 F42000 F 1 F] 4R (57699 ) Vi o '-?;Fﬁ—dy@i@
& EREfE [iﬁ'ﬁl?@ﬁ@éﬂ A PP T R
ik s e e a1 i I AR
RS S e TV e R B T T
ﬂﬁfﬂ,nﬁ@%mr’i&“ B F[Jﬁlr?‘“‘ﬂzﬁjf Bl o
VR L Z 14 PR B -
[fil 9t EI?E[J*JT SEE AR PR TR T e
A e SRR R T IS A R
& E'JF“'“ AT = R IR 153 47 4 P B
A A N o BNl v [T R PR BT s AN 3/ R TP

LH\%LE

ktr

AT TR SR~ L 3

BT T TR A R HT;&TE'FEJI:E’V%I%
ARG A B S G

T Y RIS TR A = A
e r@r'msrT ETHR PR A1 o BB
ol > FOFTRRRRE I ~ ] SRR R T PR EL
*W’P’?‘*”ﬁ‘é’%ﬁkﬂ Ph= s = E AT (2004)
TR (2006) HIMIER (R e - A E Y
FERHEFARL o A R L T 2 1 ot
B SR £ RIS CEHOR R BRI R AR
EVRI PV - BRI & o FTEATIRR W TR R o
o P EFORERRL Y T = CEr puhgrssRl o S A e
WEUER > YRIBFEERIRYRE - FIP PR S
1 FRIRE P SR N T

’E??

EE £ ong
KB R

e ﬁ%
# ¥ #{|¥] GED-EGARCH HUE[ 4 ili— [ SHP T 14
B R B oy I Sh R AR JS-RXS '] INYSE
T B L LT SPERUARAR ISR - (RS 48 S T P
Hfl a:ﬂ B EpE FP_: F&FJ,M IJ%FI(E‘}T{L‘[@)’QE@@\F{O
Pl AT TR < A I g T B
15 NS RGN - e eI 5 g
[ T » R AT BT e = 1 PRSI - = T S
P ﬁ Eﬁt@ﬁ MRS TR D > £ 0 fOdhrdspl s B s pA
=S ] P S ﬁ'ﬁf«”gﬁ*‘%@
Do Hh PO o AFEERS S HRIFRE AL (2004)
ORI 4 2 frode i fr R - RS TR Y
FIRPSEY (shift) OBt » Ppr sl 4 = fi
& f,ﬁjﬂﬂ@qﬂ”’fﬂﬂp, ok 2 A RL AR - R
i’ﬁﬂ%ﬁﬁﬁé&%ﬁu‘i’ﬁ’lfjﬁtiﬁ (BRI - ] (A N ﬂ?fﬁgﬁﬁ
W EIRIRCRL A A [ RO UREE
o 5 e A AR N R I R SR
ERIEHEP T R PUEVEE > S ISR RL B T R R T o
s EEa e h RLEAE ™~ 01 CROUIRT) s
WNAVEES -
AR ORI RLF R ST
SRR (R PURAE  RIE R P B R g 1

e

“““ =REE Y RSN s
]:L\[ fwﬂﬁgﬁ réﬂﬁq‘f[ﬁﬂ(ul.‘?%\[jxp;

B 0 TR (2004) i



79

SR TP £ Bl B R T L

FFAH Fﬁl’ﬁ@\f VR T SRR G S N - 7] PR
(ORI LA 88 U P 03 2 3]
7 P i IG5 * PR iy YR ’ﬁ'ﬁ;ﬂlh”r@ﬁ@
|“'F|J'F’J‘:E|4\>ﬁ{‘§ﬁﬂpfj;ﬁ'r§\f Zapg - g Y AR IEEIFL[
ok Féﬂﬁ[%%ﬁ [ S R AR Y e Hfh‘ » BT
WF{I b SR BRI PR ﬁﬁ\ﬂj‘ﬁ‘%mﬁi?ﬁ‘
FRARL > ST BRIV il % o
F PR AT FIRD
L BT SR B (e BevRy s @Eﬁﬁ%ﬁ'ﬁjﬁﬁ%’r
o =0 B B R @ pasad - i o
FETFUIE] RS R T SIS A [ S
FOASLR fff A B> i = T B fel ”’FE'RFH* g
(™ BYRHEEY ~ o e B ) e R
2. E I G e I A F e

R IR T A HEYE I
SRS S P TR BHET S F ¥ s

AL A FTJ [ FPraBL 35 i ! S SR S
AR I R fE SR B R
pfjjrgji}; 0
2D R
= T AR (2004) }ﬁ%&%ﬂ E A Tﬁ“[ﬂ:};&

il PSRRI  342) 0 3172

R 2 T TR (20006) © S R AR IER)
Bl IRl . *E"?EIF-—EI? » 25(2) > 30-61 -

Ang, A., & Bekaert, G. (1999). International asset allocation
with time-varying correlations. NBER Working Papers
7056, National Bureau of Economic Research, Inc.

Arestis, P., Caporale, G., & Cipollini, A. (2005). Testing for
financial contagion between developed and emerging
markets during the 1997 East Asian crisis. International
Journal of Finance and Economics, 10(4), 359-367.

Baig, T., & Goldfajn, I. (1999). Financial market contagion in
the Asian crisis. IMF Staff Paper, 46(2), 167-195.

Bollerslev, T. (1990). Modelling the coherence in short-run
nominal exchange rates: A multivariate generalized ARCH
model. Review of Economics and Statistics, 72, 498-505.

Clare, A., & Lekkos, J. (2000). An analysis of the relationship
between international bond markets. Working Paper Series
(UK), 123, 1-39.

Das, S., & Uppal, R. (2001). Systemic risk and international

portfolio choice. Manuscript, Harvard University.

De Santis, G., & Gerard, B. (1997). International asset pricing
and portfolio diversification with time-varying risk.
Journal of Finance, 52, 1881-1912.

Edwards, S. (1998). Interest rate volatility, capital controls,
and contagion. NBER Working Paper No.6756.

Edwards, S. (2000). Contagion. World Economy (UK), 23(7),
873-900.

Eichengreen, B., Rose, A. K., & Wyplosz, C. (1996).
Contagious currency crises. Scandinavian Economics
Review, 98(4), 463-484.

Engle, R. (2002). Dynamic conditional correlation: A simple
class of multivariate generalized autoregressive
conditional heteroskedasticity models. Journal of Business
and Economic Statistics, 20(3), 339-350.

Engle, R. F. (1982). Autoregressive conditional
heteroscedasticity with estimates of the variance of UK
inflation. Econometrica, 50, 987-1008.

Engle, R. F., & Ng, V. (1993). Measuring and testing the impact
of news on volatility. Journal of Finance, 48, 1749-1778.

Erb, C., Harvey, C. R., & Viskanta, T. (1994). National risk and
global fixed income allocation. Journal of Fixed Income,
4(2), 17-26.

Forbes, K. (2001). Are trade linkages important determinants
of country vulnerability to crises? NBER Working Paper,
No. W8194.

Forbes, K. (2002). The Asian flu and the Russian virus: Firm
level evidence on how crises are transmitted
internationally. Journal of International Economics, 63,
59-92.

Forbes, K., & Rigobon, R. (2002). No contagion, only
interdependence: measuring stock market co-movements.
The Journal of Finance, 5, 2223-2261.

Hamao, Y., Masulis, R., & Ng, V. (1990). Correlations in price
changes and volatility across international stock markets.
The Review of Financial Studies, 3, 281-307.

Hamilton, J. D. (1994). Time series analysis (pp. 668-669).
Princeton University Press.

Inclan, C., & Tiao, G. C. (1994). Use of cumulative sums of
squares for retrospective detection of changes of variance.
Journal of the American Statistical Association, 89,
913-923.

Kaufman, G. G. (2000). Banking and currency crises and

systemic risk: A taxonomy and review. Financial Markets,



80
PYFERARIPET =8 5 N 4 E

Institutions and Instruments, 9, 69-131.

King, M., & Wadhwani, S. (1990). Transmission of volatility
between stock markets. Review of Financial Studies, 3(1),
5-33.

Lee, S. B., & Kim, K. J. (1993). Does the October 1987 crash
strengthen the co-movements among national stocks
markets? Review of Financial Economics, 3, 89-102.

Longin, F., & Solnik, B. (2001). Extreme correlation of
international equity markets. The Journal of Finance,
56(2), 649-676.

Nagayasu, J. (2001). Currency crisis and contagion: evidence
from exchange rates and sectoral stock indices of the
Philippines and Thailand. Journal of Asian Economics,
12(4), 529-546.

Nelson, D. (1991). Conditional heteroskedasticity in asset
returns: a new approach. Econometrica, 59, 347-370.
Sheng, H. C., & Tu, A. H. (2000). A study of cointegration and
variance decomposition among equity indices before and
during the period of the Asian financial crisis. Journal of
Multinational Financial Management, 10, 345-365.

Wong, J. C. (2000). Are changes in spreads of external-market
debt also induced by contagion? Review of International
Trade and Development, 35(2), 72-80.

I#{¥ : 95.06.10 fE£T-:95.09.05 #+*:95.10.16



