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In this paper, we measure volatility spillovers among eleven stock markets, including �ve
developed markets (the United States, Japan, Germany, the United Kingdom, Hong Kong)
and six Southeast Asian developing markets (Indonesia, Malaysia, Philippines, Singapore,
Thailand and Vietnam) over the 25-year period from January 1, 1993 to December 31,
2017. Employing the GARCH-DCCmodel and non-parametric sign tests on the correlations
between developed markets and emerging markets, we �nd that correlations between
developed markets and the Southeast Asian markets have risen sharply during periods of
FULVLV LQGLFD LQJ KH H LV HQFH I Y D L L V L YHU HIIHF V IU P KH GHYH HG PDUNH V

emerging ones. Full sample analysis suggests that volatility spillover from Japanese and the
UK markets to the Southeast Asian emerging markets is stronger and more apparent than
those transmitted from the US and Germany markets. Sub-sample analysis is able to identify
the markets transmitting shocks to others. Results also suggest that Vietnam market is not
fully integrated to the regional and global markets.
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7KH G QDPLF WHFKQ O GHYHO SPHQW

enhancement incapital owbetweencountries
KDYH F QWULEXWHG W WKH U EXVW OLQND HV I

VW FN PDUNHWV ,QWHUQDWL QDO LQYHVW UV DUH

WKHUHI UH LQWHUHVWHG LQ LQYHVWL DWLQ WKHVH

OLQND HV LQ UGHU W SWLPDOO F QVWUXFW WKHLU

LQYHVWPHQW VWUDWH Q W QO W EWDLQ KL K

UHWXUQ EXW DOV W PLQLPL]H ULVN WKU X K

diversi�cation. This shall be even of greater
LPS UWDQFH GXULQ WKH SHUL G I FULVHV KHQ

there are �erce changes in the economies.
7KH VK FN I QH PDUNHW PD KDYH DQ LPSDFW

Q E WK UHWXUQ DQG Y ODWLOLW I VW FNV LQ

WKHU PDUNHWV U LQ WKHU UGV WKH OHYHO I

OLQND HV EHW HHQ PDUNHWV VKDOO GHWHUPLQH WKH

GH UHH I WKH UHWXUQ DQG Y ODWLOLW VSLOO YHUV

DP Q WKHP

7KH H[LVWLQ OLWHUDWXUH SUHVHQWV GLIIHUHQW

DSSU DFKHV W LQWHUQDWL QDO VSLOO YHUV

Bekaert and Harvey (1997) study how
HPHU LQ PDUNHWV DUH DIIHFWHG E WKH UOG

market and �nd that in fully integrated
PDUNHWV Y ODWLOLWLHV DUH DIIHFWHG E WKH UOG

VK FNV KLOH LQ VH PHQWHG PDUNHWV WKH O FDO

IDFW UV G PLQDWH 1 H[WHQGV KHU

DSSU DFK DQG F QVLGHU DQ DGGLWL QDO UH L QDO

IDFW U DQG VX HVWV WKDW WKH UOG VK FN

(the United States) has signi�cantly stronger
Y ODWLOLW VSLOO YHUV W $VLDQ PDUNHWV WKDQ WKH

regional (Japan) one. In a similar approach,
Miyakoshi (2003) �nds that Japanese market
Y ODWLOLW VSLOO YHUV Q $VLDQ PDUNHW DUH

PXFK VWU Q HU WKDQ WKDW I WKH 86 PDUNHW

: UWKLQ W Q DQG L V LQYHVWL DWH

WKH V XUFH DQG GH UHH I UHWXUQV DQG Y ODWLOLW

VSLOO YHUV DP Q WKUHH $VLDQ GHYHO SHG

HTXLW PDUNHWV DQG VL[ HPHU LQ PDUNHWV

LQGLFDWLQ WKH SUHVHQFH I WKH Y ODWLOLW

VSLOO YHUV HIIHFWV ,QF USUDWLQ WKH HIIHFWV

of the Global �nancial crisis, Karunanayake
HW DO H[DPLQH Q WKH VW FN PDUNHW

UHWXUQV DQG Y ODWLOLW I WKH 86 WKH 8QLWHG

.LQ G P $XVWUDOLD DQG 6LQ DS UH IU P

to 2009. Using a multivariateGARCHmodel,
they �nd no signi�cant impact on returns but
signi�cantly increased volatilities across four
PDUNHWV GXULQ WKH FULVHV :LWK WKH VDPH LGHD

and asymmetric BEKK-GARCH approach,
/L DQG *LOHV LQYHVWL DWH WKH OLQND HV

between stock markets across the US, Japan
DQG VL[ $VLDQ GHYHO SLQ F XQWULHV GXULQ

the period of crises from January 1, 1993 to
HFHPEHU

2YHU WKH ODVW GHFDGHV 6 XWKHDVW $VLDQ

HF Q PLHV DQG PDUNHWV KDYH SOD HG

increasingly in uential role in the global
economic and �nancial market. Southeast
$VLDQ F PELQHG * 3 I P UH WKDQ 86

WULOOL Q LQ XOG PDNH LW WKH UOG V

WK ODU HVW HF Q P LI LW HUH D QDWL Q ,WV

combined population of 635 million – 8.7%
I WKH UOG V W WDO LV WKH WKLUG ODU HVW DIWHU

WKDW I &KLQD DQG ,QGLD 6 XWKHDVW $VLDQ

HF Q PLHV DQG PDUNHWV LV DOV D YLEUDQW

PDUNHW LWK D XQ DQG ULVLQ PLGGOH FODVV

Besides attaining a growth rate well above
WKH UOG DYHUD H WKH UH L Q KDV DWWUDFWHG

huge capital ows to their markets. Southeast
$VLD UHPDLQV D PDM U GHVWLQDWL Q I O EDO

I UHL Q GLUHFW LQYHVWPHQW ) , UHFHLYLQ

DU XQG SHU FHQW I WKH UOG ) , DP Q

developing economies with total FDI ows
I ELOOL Q LQ 6 XWKHDVW $VLDQ

PDUNHWV KDYH EHF PHP UH LQWH UDWHG LQW WKH

O EDO PDUNHWV 0DUNHW LQWH UDWL Q W SLFDOO

involves both economic and �nancial links.
,Q WKLV UH DUG D VK FN LQ QH PDUNHW PD

The ASEAN Secretariat (2017), A Journey Towards Regional Economic Integration: 1967-2017
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DIIHFW E WK UHWXUQV DQG Y ODWLOLW LQ WKHU

PDUNHWV 7KH VSLOO YHU I WKH VK FN GHSHQGV

Q WKH OHYHO I PDUNHW LQWH UDWL Q 7KH KL KHU

WKH GH UHH I LQWH UDWL Q WKH P UH H[WHQVLYH

WKH F QWD L XV HIIHFW

The �rst decades of the new millennium
KDYH LWQHVVHG W I WKH P VW GHYDVWDWLQ

�nancial crises in history – the Global
)LQDQFLDO &ULVLV DQG WKH (XU SHDQ

HEW &ULVLV 7KH FULVHV KDYH

EDGO KLW PDM U GHYHO SHG F XQWULHV K VH

HF Q PLHV KDYH VWU Q WLHV LWK WKH UHVW

I WKH UOG DV WKH DUH LQWHUF QQHFWHG

LQ GLIIHUHQW D V ,Q WKLV UH DUG D O Q

ODVWLQ VK FN WKDW VSUHDGV DFU VV GHYHO SHG

HF Q PLHV LOO KDYH O Q ODVWLQ GLUHFW

DQG LQGLUHFW HIIHFWV LQ WKH O EDO HF Q P

DV D K OH ,W LV WKHUHI UH LQWHUHVWLQ W

VWXG K WKH UH L Q PDUNHWV HUH DIIHFWHG

during the recent global �nancial market
WXUEXOHQFH 7KLV SDSHU H[DPLQHV W KDW

H[WHQW VW FN UHWXUQV Y ODWLOLW I 6 XWKHDVW

$VLDQ HPHU LQ PDUNHWV DUH DIIHFWHG E WKH

O EDO DQG UH L QDO PDUNHWV ,Q WKH VSLULW I

1 WKH LQQ YDWL QV IU P WKH 86 PD

UHSUHVHQW VK FNV IU P WKH UOG KLOH WK VH

from Japan and Hong Kong are regional
VK FNV :H DGGLWL QDOO F QVLGHU VK FNV IU P

(XU SHDQ PDUNHWV LQ WKH HEW &ULVLV DQG XVH

WKH8QLWHG .LQ G P DQG *HUPDQ DV SU [LHV

:H H[DPLQH Y ODWLOLW VSLOO YHUV DV Y ODWLOLW

LV SDUWLFXODUO VHQVLWLYH W FULVLV :H F OOHFW

data of �ve developed markets: the United
States, the United Kingdom, Japan, Germany
DQG Q . Q DQG VL[ HPHU LQ PDUNHWV

LQ 6 XWKHDVW $VLD ,QG QHVLD 0DOD VLD

WKH 3KLOOLSLQHV 6LQ DS UH 7KDLODQG DQG

Vietnam. The data are gathered from January
W HFHPEHU H[FHSW I U 9LHWQDP

EH LQQLQ IU P 0DUFK GXH W LWV ODWH

DSSHDUDQFH 7KLV VDPSOH F YHUV WKH WKUHH

important crises: The 1997 Asian �nancial
crisis, the 2007-2009 global �nancial crisis
DQG WKH (XU SHDQ HEW FULVLV 2XU

F QWULEXWL Q W OLWHUDWXUH LV W I OG )LUVW

DSDUW IU P WKH O EDO DQG UH L QDO PDUNHWV

H DOV F QVLGHU WKH VSLOO YHU HIIHFWV IU P

WKH (XU SHDQ PDUNHWV W HPHU LQ F XQWULHV

LQ WKH F QWH[W I WKH (XU SHDQ GHEW FULVLV

6HF QG XU VDPSOH VSDQV HDUV VWXG LQ

spillover effects through three major �nancial
FULVHV :H DUH DOV LQWHUHVWHG LQ H[DPLQLQ

WKH OHYHO I LQWH UDWL Q I 9LHWQDP PDUNHW W

WKH O EDO DQG UH L QDO PDUNHWV ) OO LQ

Forbes and Rigobon (2002), we measure
VSLOO YHU HIIHFWV E O NLQ DW F UUHODWL QV

DP Q PDUNHWV LQ WUDQTXLO DQG FULVLV WLPH 7KH

GARCH-Dynamic Conditional Correlation
&& P GHO I (Q OH LV DSSOLHG

W HVWLPDWH F QGLWL QDO F UUHODWL QV DP Q

GHYHO SHG DQG 6 XWKHDVW $VLD HPHU LQ

markets. We report three �ndings. First,
F UUHODWL QV EHW HHQ GHYHO SHG PDUNHWV

DQG WKH 6 XWKHDVW $VLDQ PDUNHWV KDYH ULVHQ

VKDUSO GXULQ SHUL GV I FULVLV LQGLFDWLQ

WKH H[LVWHQFH I Y ODWLOLW VSLOO YHU HIIHFWV

IU P WKH GHYHO SHG PDUNHWV W HPHU LQ

QHV 6HF QG IXOO VDPSOH DQDO VLV VX HVWV

that volatility spillover from Japanese and the
8. PDUNHWV W WKH 6 XWKHDVW $VLDQ HPHU LQ

PDUNHWV LV VWU Q HU DQG P UH DSSDUHQW WKDQ

WK VH WUDQVPLWWHG IU P WKH 86 DQG *HUPDQ

markets. Third, in 1997Asian �nancial crisis,
P VW I WKH Y ODWLOLW VSLOO YHU HIIHFWV HUH

UL LQDWHG IU P $VLDQ PDUNHWV KLOH LQ

WKH O EDO FULVLV WKH 86 PDUNHW LV WKH

PDLQ V XUFH I VK FNV WUDQVPLWWLQ W WKHUV

Results also suggest that Vietnam market is
Q W IXOO LQWH UDWHG W WKH UH L QDO DQG O EDO

PDUNHWV

7KH UHPDLQGHU I WKLV SDSHU LV U DQL]HG DV

I OO V 6HFWL Q LQWU GXFHV D EULHI OLWHUDWXUH
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UHYLH 6HFWL Q GHVFULEHV WKH PHWK G O

HPSO HG W H[DPLQH WKH VSLOO YHU HIIHFWV LQ

Y ODWLOLW 7KH GDWD DQDO VLV LV SU YLGHG LQ

6HFWL Q 6HFWL Q GLVFXVVHV WKH HPSLULFDO

UHVXOWV )LQDOO VHFWL Q VXPPDUL]HV WKH

�ndings and draws the conclusion.

/L HUD XUH UH LH

,W LV HOO G FXPHQWHG WKDW PDUNHWV KDYH

EHF PH P UH LQWH UDWHG DQG D VK FN LQ QH

F XQWU PD E WK DIIHFW UHWXUQV DQG Y ODWLOLW

LQ WKHU PDUNHWV 7KH VSLOO YHU I WKH VK FN

GHSHQGV Q WKH OHYHO I PDUNHW LQWH UDWL Q

7KH KL KHU WKH GH UHH I LQWH UDWL Q WKH P UH

H[WHQVLYH WKH VSLOO YHU HIIHFWV 7KH H[LVWLQ

OLWHUDWXUH SUHVHQWV GLIIHUHQW DSSU DFKHV W

LQWHUQDWL QDO VSLOO YHUV (DUO UHVHDUFKHV

SU YLGH LQVL KW LQW WKH LQWHUGHSHQGHQFH

DP Q GHYHO SHG VW FN PDUNHWV (XQ DQG

6KLP VWXG WKH XQLYHUVDO WUDQVPLVVL Q

of stock market movements in a VAR system
inninedevelopedmarkets (HongKong,Japan,
$XVWUDOLD 6 LW]HUODQG &DQDGD )UDQFH

*HUPDQ WKH 8QLWHG 6WDWHV DQG WKH 8QLWHG

.LQ G P DQG GHP QVWUDWH VWDWLVWLFDOO

signi�cant interconnection among them.
:KLOH DQ LQQ YDWL Q LQ WKH86PDUNHW TXLFNO

WUDQVPLWV W WKHUV Q QH I WKH UHPDLQLQ

F XQWULHV KDYH VWU Q LPSDFW Q WKH86PDUNHW

P YHPHQWV $OO LQ I U KHWHU VFHGDVWLFLW

LQ Y ODWLOLWLHV 7KH G VVL XV DQG /HH

VWXG UHWXUQ DQG Y ODWLOLW VSLOO YHU HIIHFWV

of �ve developed markets (the United States,
Japan, the United Kingdom, Canada, and
Germany) using a multivariate GARCH-M
P GHO HVSLWH WKH HDN UHWXUQ VSLOO YHUV

WKH UHVXOWV I Y ODWLOLW VSLOO YHUV DUH TXLWH

robust, suggesting signi�cant volatility
VSLOO YHUV IU P WKH 86 VW FN PDUNHW W DOO

I XU VW FN PDUNHWV IU P WKH 8. VW FN PDUNHW

W WKH &DQDGLDQ VW FN PDUNHW DQG IU P WKH

German stock market to the Japanese stock
market. Applying the MARMA (Multivariate
$XW UH UHVVLYH 0 YLQ $YHUD H P GHO

HGL HW DO H[DPLQH WKH WUDQVPLVVL Q

I Y ODWLOLWLHV I GHYHO SHG PDUNHWV WKH 86

DQG (XU SHDQ F XQWULHV LQ SHUL GV EHI UH

GXULQ DQG DIWHU O EDO FULVLV 7KH

UHVXOWV DUH TXLWH VLPLODU WKU X K XW SHUL GV

UHLQI UFLQ WKH LPS UWDQFH I WKH 86 PDUNHW

KLFK WUDQVPLWV WKH Y ODWLOLWLHV W DOO WKHU

GHYHO SHG PDUNHWV 7KH DOV VX HVW WKDW

WKH PDUNHW LWK KL K I UHL Q QHUVKLS UDWHV

LOO UHFHLYH KL K VSLOO YHUV HIIHFWV IU P WKH

PDUNHW KHUH VK FNV FFXU DQG LQYHVW UV

KDYH W VHOO DVVHWV LQ WKHU PDUNHWV W F YHU

O VVHV

Researchers are also interested in the
VSLOO YHU HIIHFWV IU P GHYHO SHG W HPHU LQ

PDUNHWV HVSHFLDOO DIWHU WKH $VLDQ

crisis. Bekaert and Harvey (1997) study
K HPHU LQ PDUNHWV DUH DIIHFWHG E WKH

world market and �nd that in fully integrated
PDUNHWV Y ODWLOLWLHV DUH DIIHFWHG E WKH UOG

LQQ YDWL QV KLOH LQ VH PHQWHG PDUNHWV WKH

O FDO IDFW UV G PLQDWH 1 H[WHQGV

KHU DSSU DFK DQG F QVLGHU DQ DGGLWL QDO

UH L QDO IDFW U *LYHQ WKH DVVXPSWL Q WKDW

WKH WKUHH V XUFHV I O FDO UH L QDO DQG UOG

shocks are all signi�cant to the unexpected
return of any speci�c Paci�c-Basin market,
1 F QVWUXFWV D Y ODWLOLW VSLOO YHU P GHO

W DQDO ]H WKH G QDPLFV I WKH FU VV PDUNHW

Y ODWLOLW VSLOO YHUV DQG VX HVWV WKDW WKH

world shock (the US) has signi�cantly
VWU Q HU Y ODWLOLW VSLOO YHUV W $VLDQPDUNHWV

than the regional (Japan) one. They also
KL KOL KW WKH LPS UWDQFH I OLEHUDOL]DWL Q W

WKH H[WHQW I WKH VSLOO YHU HIIHFWV IU P WKH

US and Japan markets to markets of Paci�c-
Basin countries. In a similar approach,
0L DN VKL H[DPLQHV WKH HIIHFWV I
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return and volatility spillovers from Japan
DQG 86 VW FN PDUNHWV W VHYHQ $VLDQ HTXLW

PDUNHWV . UHD 7DL DQ 6LQ DS UH 7KDLODQG

,QG QHVLD 0DOD VLD DQG Q . Q XVLQ

a bivariate EGARCH model for Japan and
$VLDQ PDUNHWV LWK DQ H[ HQ XV YDULDEOH

EHLQ 86 VK FN 7KH VX HVW WKDW QO 86

market return in uenced signi�cantly on
Asian market return while that in uence of
Japanese market is not signi�cant. However,
in terms of volatility, Japanese market
VSLOO YHUV Q$VLDQ PDUNHW DUH PXFK VWU Q HU

WKDQ WKDW I 86 PDUNHW 8VLQ D PXOWLYDULDWH

GARCH model, Worthington and Higgs
LQYHVWL DWH WKH V XUFH DQG GH UHH

I UHWXUQV DQG Y ODWLOLW VSLOO YHUV DP Q

WKUHH $VLDQ GHYHO SHG HTXLW PDUNHWV Q

Kong, Japan and Singapore) and six emerging
PDUNHWV ,QG QHVLD . UHD 0DOD VLD WKH

3KLOLSSLQHV 7DL DQ DQG 7KDLODQG ,QGLFDWLQ

WKHSUHVHQFH I WKHY ODWLOLW VSLOO YHUV HIIHFWV

WKH UHVXOWV DOV S LQW XW WKDW WKH Y ODWLOLW

I U DOO PDUNHWV HVSHFLDOO I U WKH HPHU LQ

PDUNHWV LV ODU HO GHWHUPLQHG E LWV Q

Y ODWLOLW WKDQ WKH FU VV Y ODWLOLW VSLOO YHUV

The 2007-2009 global �nancial crisis,
D DLQ WUL HUV LQWHUHVWV LQ VSLOO YHU HIIHFWV

.DUXQDQD DNH HW DO H[DPLQH Q WKH

VW FN PDUNHW UHWXUQV DQG Y ODWLOLW I WKH 86

WKH 8. $XVWUDOLD DQG 6LQ DS UH IU P

to 2009. Using a multivariateGARCHmodel,
they �nd no signi�cant impact on returns but
signi�cantly increased volatilities across four
PDUNHWV GXULQ WKH FULVHV 7KHLU UHVXOW DOV

VX HVWV WKDW D KL K GH UHH I WLPH YDU LQ

F Y ODWLOLW DP Q WKHVH PDUNHWV LOO Q W

enable investors to bene�t from diversifying
WKHLU S UWI OL E K OGLQ VW FNV LWKLQ WKHVH

I XU F XQWULHV QO :LWK WKH VDPH LGHD DQG

asymmetric BEKK-GARCHapproach,Li and
*LOHV LQYHVWL DWH WKH OLQND HV EHW HHQ

stock markets across the US, Japan and six
$VLDQ GHYHO SLQ F XQWULHV GXULQ WKH SHUL G

of crises from January 1, 1993 to December
31, 2012. They �nd signi�cant unidirectional
VK FN DQG Y ODWLOLW VSLOO YHU IU P WKH 86

market to Japanese market, noticeably strong
ELGLUHFWL QDO VSLOO YHUV EHW HHQ WKH 86

PDUNHW W $VLDQ HPHU LQ PDUNHWV &KLQD

,QGLD ,QG QHVLD 0DOD VLD WKH 3KLOLSSLQHV

DQG 7KDLODQG GXULQ FULVLV DQG IU P

Japanese to Asian market recently.

2WKHU VWXGLHV O N DW WKH F LQWH UDWL Q

DP Q PDUNHWV 0DVLK DQG 0DVLK

H[DPLQH WKH O Q UXQ DQG VK UW UXQ G QDPLF

OLQND HV LQ WKH $VLDQ FULVLV DIIHFWHG PDUNHWV

XVLQ WKH F LQWH UDWL Q DQG YHFW U HUU U

F UUHFWL Q PHWK GV 7KH VX HVW WKDW

in addition to Japan, Hong Kong plays a
UH L QDO OHDGHU U OH LQ $VLD $OO LQ I U

WLPH YDULDWL QV LQ VW FN PDUNHW LQWH UDWL Q

$ NXVH HW DO H[SO UH WKH

contemporaneous information ow among
HPHU LQ PDUNHWV DQG EHW HHQ HPHU LQ

PDUNHWV DQG PDM U GHYHO SHG PDUNHWV XVLQ

U OOLQ F LQWH UDWL Q DQDO VLV DQG LGHQWLI

WKH WLPH YDU LQ F LQWH UDWL Q UHODWL QVKLS

DP Q WKH PDUNHWV 7KH DOV VX HVW

WKDW $VLDQ PDUNHWV DUH DIIHFWHG E O EDO

(the US) and regional (Japan and Hong
. Q VK FNV K HYHU WKH DUH Q W PXFK

in uenced by shocks from the UK. In another
DSSU DFK )DYHU DQG *LDYD]]L

employ a VAR approach to study �nancial
LQWHUGHSHQGHQFH LQ GHYDOXDWL Q H[SHFWDWL QV

DP Q WKH FXUUHQFLHV WKDW EHO Q HG W WKH

Exchange Rate Mechanism (ERM) of the
(XU SHDQ 0 QHWDU 6 VWHP ( LQ

XVHV HQHUDOL]HG I UHFDVW HUU U YDULDQFH

decomposition technique within a VAR
IUDPH UN W DQDO ]H WKH LQWHUUHODWL QVKLS

among �ve major sectors in the US. He �nds
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WKDW XQDQWLFLSDWHG QH V U VK FNV LQ QH

sector have signi�cant impact on other sector
UHWXUQV

Spillover effects may also be identi�ed
E O NLQ DW F UUHODWL QV DP Q PDUNHWV

Following GARCH model, Hamao et al.
XVH F QGLWL QDOYDULDQFH W H[DPLQHWKH

F UUHODWL Q EHW HHQ PDUNHW P YHPHQWV I U

the 1987 crisis and �nd out the bidirectional
VSLOO YHUV EHW HHQ 8QLWHG 6WDWHV 8. DQG

Japan stocks market. King and Wadhwani
(1990) study the Black Monday (October
19, 1987) phenomenon for a signi�cant
decline in the US Dow Jones, resulting in
WKH VLPLODU G QIDOO LQ WKHU PDUNHWV VXFK

as the UK, Japan by focusing on the cross-
PDUNHW UHWXUQ F UUHODWL Q 7KH HPSLULFDO

results show that the correlation coef�cients
increase signi�cantly, similar to the results
I /HH DQG .LP 6 OQLN HW DO

DOV LQYHVWL DWH WKH F UUHODWL Q DP Q WKH

86 VW FN E QG DQG WKHU PDUNHWV LQGLFDWLQ

WKDW VSLOO YHU HIIHFWV H[LVW DV HYLGHQFHG E

VKDUSO LQFUHDVLQ F UUHODWL QV GXULQ VK FN

period. By applying DCC-GARCH model,
6DYYD PHDVXUHV WKH PD QLWXGH I

UHWXUQ Y ODWLOLW VSLOO YHUV EHW HHQ WKH 86

DQG (XU SHDQ F XQWULHV 8. *HUPDQ

)UDQFH &K DQG 3DUKL] DUL F QGXFW

UHVHDUFK DE XW (DVW $VLDQ VW FN PDUNHWV

LWK D YLH W 7KDLODQG DQG Q . Q DV

WKH F XQWULHV KHUH WKH VK FN UL LQDWHV DQG

F QFOXGH WKDW WKHUH LV HYLGHQFH I VSLOO YHU

effects. Bouaziz et al. (2012) examine the
US crisis 2007-2008 and �nd out that the
post-crisis correlations increase signi�cantly
EHW HHQ WKH 86 DQG GHYHO SHG PDUNHWV

:LWK D FO VHU O N W DQ WKHU EMHFW I I UH[

markets, Celık (2012) has also apply DCC-
GARCHmodel and conclude spillover effects
LQ WKH 86 FULVLV SHUL G W VHYHUDO

VW FN PDUNHWV KLFK HPHU LQ PDUNHWV DUH

more in uenced by the shock spillovers than
GHYHO SHG F XQWULHV DUH 6LPLODU UHVXOWV KDYH

DOV EHHQ UHS UWHGE DQ HW DO LWK

D VDPSOH I F XQWULHV LQFOXGLQ GHYHO SHG

DQG HPHU LQ F XQWULHV 6WXGLHV HQHUDOO

VX HVW WKDW GXULQ FULVLV WKHUH LV KL KHU

F QGLWL QDO F UUHODWL QV EHW HHQ PDUNHWV

F PSDUHG W WKH WUDQTXLO WLPH VHH H $OSHU

HW DO XDQ $NKWDUX]]DPDQ HW

DO 7DQ HW DO

0H KRGRORJ

,QWKLVSDSHU HH[DPLQHY ODWLOLW VSLOO YHU

HIIHFWV IU P GHYHO SHG W HPHU LQ PDUNHWV

E O NLQ FU VV F XQWU F UUHODWL QV :H

I FXV Q Y ODWLOLW VSLOO YHUV EHFDXVH H DUH

LQWHUHVWHG LQ FULVHVDQGY ODWLOLW LVSDUWLFXODUO

FULVLV VHQVLWLYH ,W LV D HOO HVWDEOLVKHG IDFW

that the covariance matrix of �nancial asset
UHWXUQV LV E WK WLPH YDU LQ DQG KL KO

SHUVLVWHQW KHQFH H DG SW D PXOWLYDULDWH

F QGLWL QDO Y ODWLOLW P GHO W FDSWXUH

WKHVH IHDWXUHV 0 WLYDWHG E WKH EDODQFH LQ

speci�cation between the parsimony and the
exibility, we use the GARCH-DCC model
I (Q OH W PHDVXUH F QGLWL QDO

F UUHODWL QV DP Q PDUNHWV 7KH && P GHO

Q W QO SU YLGHV D KL KHU SDUVLP QL XV OHYHO

than DVECH model and BEKK model, but
also a more exible degree than CCC model.
,Q DGGLWL Q WKH && P GHO IDFLOLWDWHV WKH

P GHOOLQ DQG HVWLPDWL Q I F QGLWL QDO

Y ODWLOLW DQG F QGLWL QDO F UUHODWL Q /HH

KHQFH VLPSOLI LQ WKH FDOFXODWL Q I

correlation matrix. Another main bene�t
of GARCH-DCC model is that it considers
KHWHU VNHGDVWLFLW W HOLPLQDWH DQ Y ODWLOLW

ELDV Q DFF XQW I WKH F QWLQX XV DGMXVWPHQW

I Y ODWLOLW LQ WKH HVWLPDWL Q &KLDQ HW DO

)XUWKHUP UH &K DQG 3DUKL] DUL
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(2008) regards GARCH-DCC as a preferable
PHDVXUH I F UUHODWL Q VLQFH WKH P GHO

F QWLQX XVO DGMXVWV WKH F UUHODWL Q I U WLPH

YDU LQ Y ODWLOLW

Following Forbes and Rigobon (2002),
H F PSDUH WKH VSLOO YHU HIIHFWV EHW HHQ

GHYHO SHG PDUNHWV DQG GHYHO SLQ PDUNHWV

LQ SUH FULVLV GXULQ FULVLV DQG DIWHU FULVLV

SHUL GV :H DQW W H[DPLQH KHWKHU

F UUHODWL QV LQFUHDVH GXULQ FULVLV WLPH $QG

LI WKDW LV WKH FDVH LQYHVW UV XOG Q W EH DEOH

to bene�t from risk diversi�cation when they
QHHG LW WKH P VW ,Q WKLV VHFWL Q H LOO LYH

details of the GARCH-DCC model and the
Forbes and Rigobon framework.

7 H 5 PRGH

The GARCH-DCC is introduced by Engle
7KH SU YLGH D F QYHQLHQW IUDPH UN

W HVWLPDWH DQG I UHFDVW WKH F QGLWL QDO

F YDULDQFH PDWUL[ LQ ODU H V VWHPV

& QVLGHU DQ Q GLPHQVL QDO YHFW U I

UHWXUQV U
W
 U

W
U
W

U
QW

7KH UHWXUQ LV

GHF PS VHG LQW DQ H[SHFWHG F QGLWL QDO

mean μ
W
 ( U

W
_)

W
EDVHG Q WKH LQI UPDWL Q

VHW )
W

DYDLODEOH DW WLPH W DQG DQ

innovation ε
W

U
W
= μ

W
+ ε

W

ε
W
 ]

W

KHUH ]
W
LV D Q× KLWH Q LVH SU FHVV LWK

]HU PHDQ DQG XQLW YDULDQFH DQG
W
LV DQ Q×Q

matrix of conditional covariance of ε
W
DW WLPH

W 7KH F QGLWL QDO F YDULDQFH PDWUL[ FDQ EH

VHSDUDWHG LQW W PDWULFHV I F QGLWL QDO

VWDQGDUG GHYLDWL Q DQG D F UUHODWL Q PDWUL[

 5

5  GLDJ 4 4 GLDJ 4

4 = (1- λ - λ 5̅ + λ ε̃ ε̃’ + λ 4

KHUH 5 LV WKH F QGLWL QDO F UUHODWL Q

PDWUL[ LV D GLD QDO PDWUL[ LWK WKH WLPH

YDU LQ VWDQGDUG GHYLDWL QV Q WKH PDLQ

GLD QDO L H LV WKH

DSSU [LPDWL Q I WKH F QGLWL QDO F UUHODWL Q

PDWUL[ 5 DQG 5̅ LV WKH XQF QGLWL QDO DYHUD H

F UUHODWL Q 7KH S VLWLYH

semi-de�niteness of4 LV XDUDQWHHG LI λ DQG

λ DUH S VLWLYH LWK λ +λ ≤ 1 and the initial
PDWUL[ 4 is positive de�nite.

In this paper, we employ the GARCH (1,1)
SU FHVV W HVWLPDWH WKH WLPH YDU LQ VWDQGDUG

GHYLDWL QV K LW

0HDV Q VS R H HIIHF V

:H DSSO WKH IUDPH UN I ) UEHV DQG

Rigobon (2002) tomeasure volatility spillover
effects. Forbes and Rigobon suggests that
F UUHODWL QV DP Q PDUNHWV PD LQFUHDVH LQ

FULVLV VX HVWLQ FU VV PDUNHW OLQND HV 7KH

GARCH-DCCmodel is employed to estimate
F QGLWL QDO F UUHODWL Q DP Q PDUNHWV

:HWKHQF PSDUHFU VV PDUNHW F UUHODWL QV

EHW HHQ SUL U FULVLV DQG S VW FULVLV 6XSS VH

H H[DPLQH WKH VSLOO YHU HIIHFW IU P PDUNHW

L W PDUNHW M KHUH PDUNHW L UHSUHVHQWV WKH

F XQWU KHUH WKH VK FN FFXUV DQGPDUNHW M LV

WKHPDUNHW DIIHFWHGE WKH VK FN 7KHUHI UH LQ

WKLV UHVHDUFK PDUNHW L UHSUHVHQWV D GHYHO SHG

PDUNHW DQG PDUNHW M LV DQ HPHU LQ QH 7

examine the signi�cant increase in market
F UUHODWL Q WKH QXOO K S WKHVLV LV : ρ = ρ
DQG WKH DOWHUQDWLYH K S WKHVLV LV : ρ > ρ
where ρ and ρ DUH WKH F UUHODWL QV EHW HHQ

WKH W PDUNHWV GXULQ FULVLV SHUL G DQG SUH

FULVLV SHUL G UHVSHFWLYHO 7KH Q Q SDUDPHWULF

VL Q WHVW LV DSSOLHG W WHVW WKH K S WKHVLV

LWK : “There is no signi�cant increase
LQ WKH F UUHODWL Q DP Q PDUNHWV GXULQ WKH

crisis period”. If the correlation coef�cient
increases signi�cantly, the mechanism of
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WUDQVPLVVL Q EHW HHQ PDUNHWV LV HQKDQFHG

GXULQ WKH VK FN SHUL G WKXV VX HVWLQ WKDW

WKHUH H[LVWV WKH Y ODWLOLW VSLOO YHU HIIHFW

D D DQDO VLV DQG KH HV LPD LRQ

SURFHVV

,Q WKLV SDSHU H H[DPLQH WKH F UUHODWL QV

EHW HHQ WKH VW FN PDUNHWV I VHOHFWHG

F XQWULHV WKXV H WHVW I U WKH H[LVWHQFH I

Y ODWLOLW VSLOO YHUV Q W QO IU P GHYHO SHG

PDUNHWV W HPHU LQ PDUNHWV EXW DOV DFU VV

WKH 6 XWKHDVW $VLDQ VW FN PDUNHWV

DLO Q PLQDO O FDO FXUUHQF VW FN PDUNHW

LQGLFHV DUH F OOHFWHG IU P DWDVWUHDP 7KH

data covers the period from 01 January 1993
to 31 December 2017 for �ve developed
markets including the US (S&P500), Japan
1LNNHL *HUPDQ $; WKH 8QLWHG

.LQ G P )76( DQG Q . Q DQ

6HQ DQG VL[ HPHU LQ $VLDQ VW FN PDUNHWV

KLFK DUH 6LQ DS UH 67, 0DOD VLD ./&,

WKH 3KLOLSSLQHV 36( 7KDLODQG 6(7

Indonesia (JKSE) and Vietnam (VNI). Due
W GDWD OLPLWDWL Q GDWD I U 9LHWQDP PDUNHW

LV QO IU P 0DUFK :HHNO UHWXUQV

DUH FDOFXODWHG DV O GLIIHUHQFHV XVLQ )ULGD

W )ULGD FO VLQ LQGH[ SULFHV W DY LG Q Q

V QFKU Q XV WUDGLQ DQG DQ S WHQWLDO GD

I WKH HHN SU EOHPV :KHQ SULFH GDWD I U

)ULGD DUH Q W DYDLODEOH GXH W D K OLGD H

XVH GDWD I WKH FO VHVW SUHYL XV WUDGLQ GD

7KH GDWDVHW F PSULVHV HDUV I HHNO

UHWXUQV LHOGLQ W WDO I EVHUYDWL QV I U

LQWHUQDWL QDO LQGLFHV DQG EVHUYDWL QV

I U 91,1 (; 7DEOH UHS UWV WKH GHVFULSWLYH

VWDWLVWLFV I U WKH LQWHUQDWL QDO GDWDVHW

$V EVHUYHG IU P 7DEOH PHDQ UHWXUQV I

LQGLFHV DUH DOO S VLWLYH ,QG QHVLDPDUNHW KDV

the highest annualized return (13.4%), followed
by Vietnam (10.6%). Emerging markets such
DV 3KLOLSSLQHV ,QG QHVLD 9LHW 1DP KDYH

signi�cantly higher than those of developed
PDUNHWV OLNH WKH 86 WKH 8. *HUPDQ

Especially, the Japanese stock market has the
UVW SHUI UPDQFH LWK WKH O HVW DYHUD H

annualised return (1.21%). However, high
UHWXUQV DUH DVV FLDWHG LWK KL K OHYHOV I ULVN

7KH ULVNV I HPHU LQ PDUNHWV DUH UHODWLYHO

KL KHU WKDQ WK VH I GHYHO SHG PDUNHWV

9LHWQDP DQG ,QG QHVLD DUH DOV WKH P VW ULVN

PDUNHW W LQYHVW LWK KL K DQQXDOL]HG VWDQGDUG

deviation of 26.81% and 25.52% respectively.
7KH 86 PDUNHW SHUI UPV TXLWH HOO LWK KL K

returns (7.41%) and very low risk.

Returns are non-normal (based on the
Jarque-Bera tests), leptokurtic and, in most
FDVHV QH DWLYHO VNH HG 1H DWLYH UHWXUQV

DUH OLNHO W DSSHDU P UH GHQVHO WKDQ

S VLWLYH UHWXUQV )U P WKH 7DEOH H DOV

reject the null hypothesis of the ARCH (1)
WHVW DQG F QFOXGH WKDW YDULDQFH I HUU U WHUP

LV YDU LQ DQG F QGLWL QDOO DXW UH UHVVLYH

WKXV SU YLQ I U WKH UDWL QDO DSSOLFDWL Q

of DCC-GARCH in studying the volatility
VSLOO YHUV EHW HHQ VW FN PDUNHWV

7DEOH 6XPPDU V D LV LF IRU LQ HUQD LRQDO V RFN PDUNH V )XOO VDPSOH

5H XUQ

VHULHV

0HDQ
6 G

H LD LRQ 6NH QHVV .XU RULV
0LQ 0D

-%
5

86$

JP
8.
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:LWK UH DUG W WKH HVWLPDWL Q SU FHVV

LQ UGHU W WHVW VSLOO YHU HIIHFWV DP Q

PDUNHWV H GLYLGH WKH K OH VDPSOH LQW W

VXEVDPSOHV 7KHVH W SHUL GV DUH F QVLGHUHG

LQ W WKHLU LQFOXVL Q I V PH VHUL XV

crises, namely the Asian �nancial crisis
(1997), the Global �nancial crisis (2007) and
WKH (XU SHDQ 6 YHUHL Q HEW &ULVLV

6LQFH FKDQ HV LQ PDUNHW F UUHODWL QV PL KW

arise as a consequence of major �nancial
HYHQWV WKHVH DI UHPHQWL QHG FULVHV F XOG

KDYH D GHFLVLYH LPSDFW Q Y ODWLOLW VSLOO YHUV

DFU VV VW FN PDUNHWV 7KHUHI UH VXE VDPSOH

DQDO VLV IDFLOLWDWHV WKH LQYHVWL DWL Q LQ WKH

in uence of each crisis on the correlation
EHW HHQ PDUNHWV EHI UH GXULQ DQG DIWHU

FULVLV SHUL G DV HOO DV WKH WHVW I U Y ODWLOLW

spillover effects. Speci�cally, this study
includes two subsample periods: the �rst

period is from 01 January 1993 to 07 March
DQG WKH VHF QG QH LV IU P 0DUFK

W HFHPEHU

,Q UGHU W LGHQWLI FULVLV S LQWV DOV

NQ Q DV VWUXFWXUDO EUHDNS LQWV W GLYLGH

HDFK VXEVDPSOH LQW SUH FULVLV GXULQ FULVLV

DQG S VW FULVLV SHUL GV H LPSOHPHQW WKH

Chow Test for each stock index. Results
EWDLQHG VK WKDW DOO EVHUYHG PDUNHWV DUH

DIIHFWHG E WKUHH PDM U EUHDNS LQWV LQFOXGLQ

$X XVW 2FW EHU DQG

HFHPEHU 7KLV UHVXOW LOO EH

H[SO LWHG LQ LQYHVWL DWLQ Y ODWLOLW VSLOO YHUV

Q WKH UHOLDELOLW I WKH 6L Q 7HVW 7KH DLP

I WKLV SDSHU LV Q W QO W H[SO UH Y ODWLOLW

VSLOO YHUV IU P QH F XQWU W DQ WKHU WKU X K

WHVWLQ I U FKDQ HV LQ F UUHODWL QV EHW HHQ

QDWL QV EHI UH DQG DIWHU WKH FULVLV XQGHU WKH

6L Q 7HVW EXW DOV W H[DPLQH KLFK VHOHFWHG

5H XUQ

VHULHV

0HDQ
6 G

H LD LRQ 6NH QHVV .XU RULV
0LQ 0D

-%
5

GER
.

,1

0$/

3 ,/

6,1

7 $,

9,(7

This tables report the descriptive statistics of return series for 11 stock market indices.
The returns are measured weekly, using Friday to Friday closing price index prices. The
sample size covers the period from January 1, 1993 to December 31, 2017. The statistics
include annualized means (Mean), annualized standard deviations (Std. Deviation), skewness
(Skewness) andkurtosis (Kurtosis),maximumvalue (Max),minimumvalue (Min). Jarque-Bera
test are the empirical statistics test for normality based on skewness and kurtosis. ARCH (1)
HIIHF UHIHUV KH HP LULFD V D LV LFV I KH V D LV LFD HV I U F QGL L QD KH HU VFHGDV LFL

of order 1. *, **, *** indicate the rejection of the null hypothesis of associated statistical test
at the 10%, 5% and 1% levels respectively.
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country has a prominent in uence on others
LWKLQ WKH FULVLV HSLV GH

The �rst subsample is characterized by the
nature ofAsian�nancial crisis (1997).TheAsian
�nancial crisis originated in Thailand, then
LGHO VSUHDG W PDQ $VLD F XQWULHV HVSHFLDOO

HongKong and Japan through affecting various
�nancial asset markets. Accordingly, we test
I U Y ODWLOLW VSLOO YHUV DP Q $VLDQ F XQWULHV

speci�cally from Thailand, Japan and Hong
. Q W WKH UHVW I$VLD

7KH VHF QG VXEVDPSOH LQFOXGHV WKH *O EDO

�nancial crisis (2007) and the European
6 YHUHL Q HEW &ULVLV 7KH I UPHU

crisis stemming from the �nancial crisis
LQ WKH 8QLWHG 6WDWHV DV QH I WKH P VW

VHUL XV FULVHV LWK DQ XQLYHUVDO LPSDFW

KHUHDV WKH ODWWHU FULVLV DU VH LQ *UHHFH DQG

SU I XQGO DIIHFWHG WKH (XU SHDQ 8QL Q

F XQWULHV LQFOXGLQ *HUPDQ DQG WKH 8.

$V WKH O EDO HF Q P LQFUHDVLQ O EHF PHV

interdependent, those severe �nancial shocks
LQ QH F XQWU LOO LQ V PH FDVHV KDYH D

QH DWLYH LPSDFW Q WKHU F XQWULHV VXFK DV

WK VH LQ 6 XWKHDVW $VLD 7KXV WKLV VWXG

H[DPLQHV WKH Y ODWLOLW VSLOO YHU HIIHFW IU P

WKH 8QLWHG 6WDWHV UHODWHG W WKH O EDO FULVLV

DQG *HUPDQ 8. UHODWHG W WKH GHEW FULVLV LQ

(XU SH UHVSHFWLYHO W GHYHO SLQ F XQWULHV

QDPHO ,QG QHVLD 3KLOLSSLQHV 0DOD VLD

6LQ DS UH 7KDLODQG DQG 9LHWQDP

7KHQ EDVHG Q WHVW UHVXOWV IU P HDFK

VXEVDPSOH H GUD D F QFOXVL Q DE XW WKH

H[LVWHQFH I Y ODWLOLW VSLOO YHU IU P QH

F XQWU W DQ WKHU DQG F PSDUH WKH OHYHO I

LPSDFW I VK FNV LQ WK VH QDWL QV Q WKHU

VHOHFWHG QDWL QV )XUWKHUP UH H F QGXFW D

Y ODWLOLW VSLOO YHU WHVW Q WKH HQWLUH VDPSOH

W SU YLGH DQ YHUYLH I WKH O Q UXQ

Y ODWLOLW VSLOO YHU HIIHFWV DP Q PDUNHWV

WKXV F QWULEXWLQ W WKH F PSOHWHQHVV I WKLV

VWXG

(PSLULFDO 5HVXO V

) VDPS H DQD V V

From the GARCH-DCC model, we obtain
WKH UHVXOWV I WKH FU VV PDUNHW F QGLWL QDO

correlation coef�cients. Developed markets
DUH KL KO F UUHODWHG LWK HDFK WKHU DQG

KDYH O F UUHODWL QV LWK WKH HPHU LQ

PDUNHWV YHU WKH SHUL G 7KLV UHVXOW VXSS UWV

LQYHVWPHQW VWUDWH W SXW FDSLWDO UHV XUFHV

LQ HPHU LQ PDUNHWV I U ULVN F QVLGHUDWL Q

With regard to the correlation coef�cients
DP Q GHYHO SHG VW FN PDUNHWV *HUPDQ

DQG (Q ODQG KDYH WKH KL KHVW F UUHODWL Q

coef�cient (0.875), followed by the US
DQG WKH 8. UHSUHVHQWLQ SDLUV I

GHYHO SLQ PDUNHWV LQ GLIIHUHQW UH L QV 7KH

O HVW F UUHODWL Q LV EHW HHQ WKH GHYHO SHG

VW FN PDUNHW *HUPDQ DQG WKH HPHU LQ QH

0DOD VLD KLFK LV UHODWLYHO O F UUHODWHG

DW

7DEOH RQGL LRQDO FRUUHOD LRQ DPRQJ PDUNH V IRU KH KROH VDPSOH SHULRG

-DQ R HF

86 -3 8. (5 . ,1 2 0 / 3 ,/ 6,1 7 ,

86

-3

8.

(5
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*UDSKLFDO LOOXVWUDWL QV XOG EH EHWWHU W

XQGHUVWDQG WKH VWUXFWXUH I WKH F UUHODWL Q

PDWUL[ LQ 7DEOH )L XUH SU YLGHV D GLVSOD

I SDLU LVH F UUHODWL QV DP Q WKH WHQ

F XQWULHV (G H WKLFNQHVV LQGLFDWHV WKH VL]H I

DYHUD H SDLU LVH F UUHODWL QV 1 GH O FDWL Q

DOV VK V DYHUD H SDLU LVH VSLOO YHUV

FO VHU Q GHV KDYH KL KHU VSLOO YHUV ,W FDQ

EH VHHQ IU P )L XUH WKDW WKH F XQWULHV

I UP W U XSV I GHYHO SHG DQG HPHU LQ

PDUNHWV / NLQ DW WKH Q GH O FDWL Q

GHYHO SHGPDUNHWV DUH FO VHO OLQNHG W HWKHU

LQGLFDWLQ D KL KHU VSLOO YHU HIIHFWV DP Q

those markets in full sample period. The �ve
6 XWKHDVW $VLDQ PDUNHWV I UP DQ WKHU U XS

KLFK DUH VFDWWHUHG IU P WKH FHQWHU Q

Kong and Japan are closer to SoutheastAsian
PDUNHWV WKDQ WKHU GHYHO SHG F XQWULHV

VX HVWLQ KL KHU VSLOO YHU HIIHFWV IU P WKHVH

F XQWULHV

)LJXUH 3DLU LVH RUUHOD LRQV DPRQJ KH ,Q HUQD LRQDO 6 RFN 0DUNH V

)XOO 6DPSOH IURP -DQXDU R HFHPEHU

86 -3 8. (5 . ,1 2 0 / 3 ,/ 6,1 7 ,

.

,1 2

0 /

3 ,/

6,1

7 ,
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) FXVLQ Q WKH WKLFNQHVV I WKH HG H

VL]H GHYHO SHG PDUNHWV OLNH WKH 86

8. DQG *HUPDQ KDYH Q WLFHDEOH KL K

SDLU LVH F UUHODWL QV WKXV SU YLQ WKH

LQWHUF QQHFWHGQHVV DQG OLQND HV EHW HHQ

WKHVH F XQWULHV $P Q WKH HPHU LQ PDUNHWV

6LQ DS UH KDV WKH VWU Q HVW GLUHFWL QDO

VSLOO YHUV W WKHUV H[SUHVVHG LQ WKH FO VH

O FDWL Q W GHYHO SHG PDUNHWV

:H DOV DSSO WKH Q Q SDUDPHWULF VL Q

WHVW W H[DPLQH WKH VSLOO YHU HIIHFWV I HDFK

SDLU I D GHYHO SHG PDUNHW DQG DQ HPHU LQ

PDUNHW 2XU QXOO K S WKHVLV I U WKH WHVW YHU

WKH K OH GDWDVHW LV W LQYHVWL DWH LI W

GHYHO SHG VW FN PDUNHWV KDYH WKH VDPH HIIHFW

Q WKH Y ODWLOLW VSLOO YHUV W WKH HPHU LQ

markets. As a result of the test, the Japanese
DQG WKH 8. PDUNHWV KDYH KL KHU VSLOO YHUV

LPSDFW Q WKH 6 XWKHDVW $VLDQ HPHU LQ

PDUNHWV WKDQ WK VH IU P WKH 86 DQG *HUPDQ

across the sample. This con�rms the visual
SUHVHQWDWL Q LQ )L XUH 7KH VLPLODU UHVXOW

DV DOV DQQ XQFHG E 7DWVX VKL 0L DN VKL

I WKH Y ODWLOLW VSLOO YHU HIIHFWV

which Japanese market– the Asian regional
in uence is much stronger than the effect
IU P WKH 86 PDUNHW D O EDO IDFW U

7KH IXOO VDPSOH DQDO VLV VK V

F UUHODWL QV DP Q PDUNHWV LQ HDUV

WLPH DQG KHQFH PD IDLO W FDSWXUH WKH WLPH

YDU LQ EHKDYL U I VW FN Y ODWLOLWLHV DQG

PLVVLQ LPS UWDQW P YHPHQWV LQ VSLOO YHUV

The global �nancial markets have become
P UH LQWH UDWHG 7KLV SHUL G DOV LWQHVVHV

some of the most dramatic �nancial crisis
ever (e.g., the Asian �nancial crisis 1997 -

WKH *O EDO )LQDQFLDO FULVLV

WKH (XU SHDQ HEW FULVLV ,Q WKH

I OO LQ VHFWL Q H LOO VWXG WKH VSLOO YHU

HIIHFWV LQ WKHVH FULVHV

7 H H GHQFH RI VS R H HIIHF V I RP

the Asian �nancial crisis period

In July 1997, the Asian �nancial crisis
VWDUWHG LWK WKH GHYDOXDWL Q I 7KDL EDKW

WKHQ UDSLGO VSUHDG W WKHU 6 XWKHDVW $VLDQ

economies. Following Forbes and Rigobon
H VWXG WKH F QGLWL QDO F UUHODWL QV

DP Q PDUNHWV EHI UH DQG DIWHU WKH FULVLV

LWK WKH VWUXFWXUDO EUHDN I $X XVW

Results are reported in Table 3.

,W LV QHFHVVDU W SD FO VH DWWHQWL Q W

WKH HIIHFW I $VLDQ VW FN PDUNHWV Q WKHU

HF Q PLHV LQ WKLV FULVLV SHUL G )LUVWO

H F QVLGHU 7KDLODQG OLQND HV LWK WKHU

PDUNHWV W H[DPLQH WKH VSLOO YHUV IU P WKLV

F XQWU KHUH VK FN UL LQDWHV W WKHUV

Before crisis, the conditional correlation
coef�cients of Thailand with developed
countries (USA, Japan, UK and Germany,
H[FHSW Q . Q DUH UHODWLYHO O DQG

almost only statistically signi�cant at 10%.
HYHU DIWHU WKH FULVLV WKHVH F UUHODWL QV

increase signi�cantly and are statistically
signi�cant at 1%. The non-parametric sign-
WHVW P GHO VK V WKDW WKH VSLOO YHU HIIHFWV

IU P 7KDLODQG W WKH GHYHO SHG F XQWULHV DUH

statistically signi�cant at 5% after the crisis.
7KH OLQND HV EHW HHQ 7KDLODQG DQG WKHU

HPHU LQ PDUNHWV Q WKH F QWUDU DUH TXLWH

high and signi�cant in both periods.

Japan also plays an important role
LQ LQYHVWLQ FDSLWDO LQ 6 XWKHDVW $VLDQ

GHYHO SLQ PDUNHWV 7KLV GHYHO SHG F XQWU

LQ WKH SUH FULVLV SHUL G KDV UHODWLYHO O

and insigni�cant coef�cients of conditional
F UUHODWL QV LWK WKH 6 XWKHDVW $VLDQ

PDUNHWV 1HYHUWKHOHVV LQ S VW FULVLV WKH

correlation coef�cients between Japan and
all other countries increase and are signi�cant
at 1%. From the sign-test result, the shock
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volatility of the Japanese market in uences
WKH Y ODWLOLW I DOO VW FN PDUNHWV LQ VXE

VDPSOH SHUL G GHYHO SHG DQG HPHU LQ

countries at a statistically signi�cant level of
1%, 10% and 5%, respectively.

7KH F UUHODWL QV EHW HHQ Q . Q DQG

other markets are statistically signi�cant at
high level of con�dence, especially, Hong
. Q DQG WKH HPHU LQ PDUNHWV LQ 6 XWKHDVW

$VLD DUH UHODWLYHO F UUHODWHG HYHU

DOWK X K WKH SUL U FULVLV F UUHODWL QV EHW HHQ

Q . Q DQG WKHU GHYHO SHG PDUNHWV DUH

O HU WKH LWQHVV F QVLGHUDEOH LQFUHDVH

GXULQ FULVLV DQG HYHQ KL KHU F PSDUHG

W LWV OLQND HV LWK WKH HPHU LQ PDUNHWV

7KH VL Q WHVW DOV VXSS UWV WKH H[LVWHQFH

I VSLOO YHU HIIHFWV IU P Q . Q VW FN

PDUNHW W WKHU GHYHO SHG PDUNHWV DW D

10% level of con�dence. Moreover, Hong
. Q LV WKH $VLDQ GHYHO SHG PDUNHW KL KO

LQWHUF QQHFWHG LWK WKHU GHYHO SHG PDUNHWV

like the US, UK and Germany than Japanese
VW FN PDUNHW LV

:LWK UH DUG W WKH O EDO IDFW U WKH 86

PDUNHW LV WKH LPS UWDQW DQG FHQWUDO PDUNHW

W EH F QVLGHUHG LI WKHUH LV VSLOO YHU HIIHFW

I O EDO VK FNV W HPHU LQ HF Q PLHV

,QWHUHVWLQ O GXULQ WKLV $VLDQ FULVLV SHUL G

WKHUH LV Q VSLOO YHU HIIHFW IU P WKH 86

PDUNHW W HPHU LQ PDUNHWV DV WKH VL Q WHVW

UHVXOW FDQQ W UHMHFW WKH QXOO K S WKHVLV I

VWDWLVWLFDOO DOP VW WKH VDPH PD QLWXGH I

F UUHODWL Q HYHU LW FDQ EH VHHQ IU P WKH

LOOXVWUDWL Q I )L XUH WKDW 6LQ DS UH LV WKH

GHYHO SLQ PDUNHWV DP Q WKHU HPHU LQ

QHV KDV WKH KL KHVW F UUHODWL Q LWK WKH 86

PDUNHW DIWHU FULVLV LWK D KL K F UUHODWL Q

coef�cient of 0.475.

To sum up, in the �rst sub-sample
considering the effect of Asian �nancial

crisis 1997, only Japan is a developed market
VSUHDGLQ UHWXUQ Y ODWLOLW VSLOO YHU HIIHFW

W WKH GHYHO SLQ PDUNHWV LQ 6 XWKHDVW

$VLD 0 VW I WKH Y ODWLOLW VSLOO YHU HIIHFWV

UL LQDWHG IU P $VLDQ PDUNHWV W WKHUV :H

DOV DSSO WKH VL Q WHVW PHWK G W F PSDUH

WKH VSLOO YHU HIIHFW IU P WKUHH PDUNHWV

Thailand, Japan and Hong Kong to explore
which market transmit the most signi�cant
VSLOO YHU HIIHFWV W WKH GHYHO SHG PDUNHWV

)U P WKH UHVXOW H FDQQ W UHMHFW WKH QXOO

K S WKHVLV DQG F QFOXGH WKDW GXULQ FULVLV

WKH VSLOO YHU HIIHFWV IU P WKHVH WKUHH PDUNHWV

W DUGV WKH GHYHO SHG F XQWULHV H[SUHVVHG

in the correlation coef�cients are nearly the
VDPH

7 H H GHQFH RI VS R H HIIHF V I RP

7 H RED V V DQG ( RSHDQ

HE V V

7KH VDPSOH LV GLYLGHG LQW WKUHH SHUL GV

SUL U FULVLV 0DUFK 2FW EHU

GXULQ FULVLV 2FW EHU

December 2012) and post crisis (1 January
HFHPEHU 7KH VWUXFWXUDO

points are identi�ed based on Chow test. We
LQFOXGH 9LHWQDP PDUNHW LQ WKLV VDPSOH 7DEOH

UHS UWV WKH F QGLWL QDO F UUHODWL QV DP Q

PDUNHWV LQ WKLV VDPSOH

UL U FULVLV DQG G ULQJ FULVLV HUL GV

Panel A and B of Table 4 shows that most
I F UUHODWL QV EHW HHQ GHYHO SHG PDUNHWV

including UK, Japan, Germany, UK and the
6 XWKHDVW $VLDQ HPHU LQ PDUNHWV EHI UH

and during crisis are signi�cant at 1%, which
PHDQV WKDW WKHUH LV LQWHUGHSHQGHQFH EHW HHQ

Y ODWLOLW I VW FN UHWXUQ LQ 6 XWKHDVW PDUNHWV

DQG GHYHO SHG PDUNHWV PHQWL QHG 6 N *HH

HW DO UHDFK WKH VLPLODU F QFOXVL Q

$OO WKH VL Q WHVW UHVXOWV EHW HHQ F UUHODWL QV

I HDFK GHYHO SHG PDUNHW LQFOXGLQ 86
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Japan, Germany, UK, respectively, with all
WKH UHPDLQLQ PDUNHWV LWK WKH UHPDLQLQ

GHYHO SHG PDUNHWV DQG LWK WKH HPHU LQ

PDUNHWV VK WKDW H DUH DEOH W UHMHFW

WKH QXOO K S WKHVLV LQ QH VLGHG WHVW

F UUHODWL QV EHI UH DQG GXULQ FULVLV DUH

HTXDO WKXV DFFHSWLQ WKH K S WKHVLV

WKH F UUHODWL QV EHW HHQ WKH PDUNHWV GXULQ

crisis are signi�cantly higher than that before
FULVLV

$ DLQ H LOOXVWUDWH WKH SDU LVH

F UUHODWL QV W EHWWHU EVHUYH F UUHODWL QV DQG

VSLOO YHUV EHW HHQ PDUNHWV VHH )L XUHV DQG

/ NLQ DW WKH Q GH O FDWL Q DOWK X K

WKH VSUHDG XW DQG LQGLFDWH DQ LQGHSHQGHQW

UHODWL QVKLS LQ WKH SUL U FULVLV SHUL G WKH

Q GHV EHF PH FO VHU W HWKHU GXULQ FULVLV

7KLV EHKDYL XU LQGLFDWHV VWU Q HU SUHVHQFH I

WKH VSLOO YHUV HIIHFWV GXULQ FULVLV F PSDUHG

W WKH SUHYL XV SHUL G (VSHFLDOO WKH Q GH

I 9LHWQDPHVH LQIDQW VW FN PDUNHW LV O FDWHG

considerably far from others during the �rst
FULVLV SHUL G EXW WKHQ P YH FO VHU GXULQ

FULVLV 7XUQLQ W WKH WKLFNQHVV I HG HV

F QQHFWLQ HDFK PDUNHW H FDQ HDVLO

witness that the edges are signi�cantly thicker
GXULQ FULVLV SHUL G F PSDUHG W WK VH EHI UH

FULVLV 0 UH LQWHUHVWLQ O WKH WUHQG I WKH

SDLU LVH F UUHODWL QV I GHYHO SHG PDUNHWV LQ

F QQHFWL Q LWK GHYHO SLQ PDUNHW LV QHDUO

WKH VDPH W WKH IXOO VDPSOH DQDO VLV K HYHU

LQGLFDWHV FOHDUO WKLFNHU HG HV GXULQ WKH

FULVLV WKDQ LQ WKH O Q UXQ

The sign test of increase in correlations ∆ρ
EHI UH DQG GXULQ FULVLV EHW HHQ GHYHO SHG

PDUNHWV DQG WKH HPHU LQ PDUNHWV VK V

WKDW WKH LQFUHDVH LQ F UUHODWL QV EHW HHQ

86 PDUNHW SUHVHQWLQ O EDO IDFW U DQG

HPHU LQ PDUNHWV LV KL KHU WKDQ WKH LQFUHDVH

in correlation between Japan and emerging

PDUNHWV SU YLQ WKDW VSLOO YHU HIIHFWV IU P

O EDO PDUNHW DUH VXSHUL U LQ F PSDULV Q LWK

WK VH HIIHFWV IU P $VLDQ PDUNHW $OWK X K

WKLV UHVXOW PD V XQG F QWUDGLFW U W WKH

IXOO VDPSOH DQDO VLV KLFK H F QFOXGH WKH

UH L QDO IDFW U KDV D VWU Q HU LPSDFW Q

WKH HPHU LQ PDUNHWV WKLV SHUL G LV LQ WKH

*O EDO FULVLV DQG PD HPSKDVL]H WKH UHDWHU

in uence of global factor on other markets.
9 ODWLOLW VSLOO YHU HIIHFWV IU P (XU SHDQ

PDUNHWV W HPHU LQ PDUNHWV DUH DOV Q W DV

VWU Q DV WK VH IU P WKH 86 ,W LV Q W DEOH W

UHMHFW K S WKHVLV LQFUHDVH LQ F UUHODWL QV

∆ρ, between each of two developed markets
W HPHU LQ PDUNHWV DUH HTXDO KHQ H

F QGXFW WKH VL Q WHVW Q EHI UH GXULQ FULVLV

∆ρ between Germany/UK/Japanese markets
DQG WKH HPHU LQ PDUNHWV KLFK PHDQV

that there is no signi�cant difference among
WKH Y ODWLOLW VSLOO YHUV IU P WKH (XU SHDQ

PDUNHW DQG $VLDQ PDUNHW W WKH HPHU LQ

PDUNHWV 7KH UHVXOW DU XVHV DQ LQWHUHVWLQ

S LQW EHFDXVH LQ WKH (XU SHDQ GHEW FULVLV

WKH Y ODWLOLW VSLOO YHUV IU P WKH (XU SHDQ

PDUNHWV DUH Q W HYHQ KL KHU WKDQ WK VH HIIHFWV

originated from the Japanese markets. The
effects are also re ected in the Figure 4 with
WKH VDPH LGWK I HG H SDLU LVH F UUHODWL QV

EHW HHQ WKH 8. DQG HPHU LQ PDUNHWV DV

well as Germany or Japan to those.

$V PHQWL QHG EHI UH EDVHG Q WKH

LOOXVWUDWL Q 9LHWQDP PDUNHW LV TXLWH

LQVXODWHG & UUHODWL QV EHW HHQ 9LHWQDP

and other markets are low and insigni�cant.
HQFH 9LHWQDPHVH PDUNHW KDUGO KDV DQ

LQWHUGHSHQGHQFH LWK WKHU PDUNHWV LQ

EHI UH FULVLV SHUL G XULQ FULVLV SHUL G

F UUHODWL QV EHW HHQ WKLV PDUNHW LWK WKH

GHYHO SHG QHV DUH VWLOO WKH O HVW DP Q

HPHU LQ PDUNHWV QHYHUWKHOHVV LQFUHDVLQ

QHDUO I XU WLPHV F PSDULQ LWK LWVHOI EHI UH
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)LJXUH 3DLU LVH RUUHOD LRQV EHIRUH KH OREDO FULVLV FULVLV DQG

KH (XURSHDQ HE ULVLV IURP 0DUFK R 2F REHU

)LJXUH 3DLU LVH RUUHOD LRQV GXULQJ KH OREDO FULVLV FULVLV DQG

KH (XURSHDQ HE ULVLV IURP 2F REHU R HFHPEHU HE

ULVLV IURP 0DUFK R 2F REHU
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crisis and all become statistically signi�cant.
7KLV VK V WKDW WKH F UUHODWL Q I WKLV F XQWU

LV VWU Q HU GXULQ FULVLV LQ WKHU UGV WKHUH

LV WKH FOHDUHU VL Q I Y ODWLOLW VSLOO YHUV IU P

GHYHO SHG PDUNHWV W 9LHWQDPHVH PDUNHW

ULQJ FULVLV DQG V FULVLV HUL GV

7KLV VWXG HPSO HG QH VLGHG 6L Q 7HVW

LWK Correlation ρ among countries
G ULQJ KH FULVLV DQG LQ V FULVLV HUL G

DUH HT D DQG Correlation ρ among
countries in post-crisis period is signi�cantly

HU KDQ KD G ULQJ KH FULVLV 7KH WHVW Q

correlation between the US, Japan, the UK,
*HUPDQ UHVSHFWLYHO DQG WKHU F XQWULHV

shows that ρ among countries in post-crisis
period are all signi�cantly lower than that
during crisis. Speci�cally, being consistent
LWK WKH UHVXOWV IU P SUHYL XV F UUHODWL Q

WHVWV YHU SUH FULVLV YHUVXV GXULQ FULVLV

period, the correlation coef�cients between
the US, UK, Japan, Germany, in turn with
WKH UHVW I WKH VW FN PDUNHWV GXULQ WKH FULVLV

tends to be signi�cantly higher than that in
S VW FULVLV HSLV GH 7KH UHVXOWV EWDLQHG IU P

WHVWLQ Q F UUHODWL Q EHW HHQ HDFK I WKH

I XU DE YH PHQWL QHG PDUNHWV UHVSHFWLYHO

DQG WKHU GHYHO SHG PDUNHWV DV HOO DV

$VLDQ HPHU LQ PDUNHWV KDYH UHMHFWHG

at a 5% signi�cance level. Therefore, there
LV HYLGHQFH I Y ODWLOLW VSLOO YHU HIIHFWV I

UHWXUQ LQ WKLV VWXG HYHU WKH F UUHODWL Q

EHW HHQ WKH 8. DQG P VW HPHU LQ PDUNHWV

H[FHSW I U 6LQ DS UH LQ WKH S VW FULVLV

SHUL G DOEHLW GHFUHDVLQ F PSDUHG W WKDW

GXULQ FULVLV SHUL G LV Q W VWDWLVWLFDOO

signi�cant. This could partly be explained
E WKH ODVWLQ LPSDFW I WKH (XU SHDQ GHEW

crisis (2010), hence the in uence of volatility
LQ WKH 8. PDUNHW Q WKHU 6 XWKHDVW $VLDQ

PDUNHWV LV VWLOO TXLWH VWU Q 6XEVHTXHQWOO

WKH F UUHODWL QV EHW HHQ 8. DQG WK VH $VLDQ

QDWL QV LQ WKH S VW FULVLV SHUL G DOWK X K

falling, are not statistically signi�cant.

$V FDQ EH VHHQ IU P 7DEOH 6LQ DS UH

VK V WKH VWU Q HVW F UUHODWL Q LWK WKH 86

UK,Japan,Germany stockmarkets respectively
GXULQ WKH FULVLV SHUL G LQ F PSDULV Q LWK DQ

WKHU 6 XWKHDVW$VLD PDUNHWV WKXV KL KOL KWLQ

WKH FO VH OLQND HV EHW HHQ 6LQ DS UH DQG WK VH

I XU GHYHO SHG F XQWULHV KLFK DOL QV LWK WKH

IXOO VDPSOH DQDO VLV

,Q WKH FDVH I 9LHWQDP UH DUGLQ WKH

PDUNHW F UUHODWL Q EHW HHQ 9LHWQDP DQG

HDFK GHYHO SHG F XQWU LQ WKH FULVLV SHUL G

ρVN-Japan coef�cient has the largest value of
0.4991 whereas the smallest coef�cient value
is of ρVN-Germany (0.4256). Furthermore,
the correlation coef�cients betweenVietnam in
post-crisis period and the US, Japan, Germany,
8. PDUNHWV VWLOO VK WKH O HVW YDOXH KHQ

F PSDUHG W WKH F UUHODWL Q EHW HHQ WKHVH

I XU PDUNHWV DQG WKH UHVW I 6 XWKHDVW $VLD

7KLV LPSOLHV WKDW WKH OLQND H EHW HHQ 9LHWQDP

DQG GHYHO SHG F XQWULHV LV VWLOO UHODWLYHO O VH

F PSDUHG W WKHU 6 XWKHDVW $VLDQ F XQWULHV

) FXVLQ Q WKH UDSK H FDQ FOHDUO EVHUYH

the signi�cant differences between Figure
DQG )L XUH 7KH )L XUH VK V ODU H

FKDQ HV KHUH WKH Q GH S VLWL Q LV VFDWWHUHG

DFF PSDQLHG E WKH WKLQ HG HV HVSHFLDOO

9LHWQDP LV LV ODWHG IU P U XS I PDUNHWV

/ NLQ DW WKH F UUHODWL QV DP Q

GHYHO SHG F XQWULHV WKHPVHOYHV LQFOXGLQ

the US, UK, Germany, Japan and Hong
Kong during the crisis, the coef�cients also
GHP QVWUDWH D VWU Q F UUHODWL Q DP Q

these �ve developed markets. Particularly, in
this paper, ρUS-UK during the crisis period
reached the highest value at 0.942while ρHK-
Japan has the lowest coef�cient of 0.8161.
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,Q YHUDOO WKH UHVXOWV IU P WKH VXE VDPSOH

SHUL GV LQ WKH SUH FULVLV DQG S VW FULVLV DUH Q W

YHU GLIIHUHQW IU P WKH IXOO VDPSOH EDVHG Q

WKH O Q UXQ DVSHFWV ) U H[DPSOH WKH VWU Q

F UUHODWL QV EHW HHQ WKH 86 WKH 8. DQG

*HUPDQ DUH UHF UGHG WKU X K XW WKH SHUL G

DV HOO DV KL K F UUHODWL Q I 6LQ DS UH U

O VH LQWHUF QQHFWHGQHVV I 9LHWQDPHVH

PDUNHWV W DUGV WKHUV HYHU GXULQ

WLPHV I FULVLV H FDQ FOHDUO EVHUYH WKDW

WKH F UUHODWL QV LQFUHDVH IU P PDUNHWV W

PDUNHWV GHSHQGLQ Q WKH UH L QDO U O EDO

IDFW UV WKDW WUL HUHG WKH FULVLV DQG WKHUHI UH

WKH Q GHV EHF PH FO VHU DV HOO DV WKH

WKLFNQHVV I WKH HG HV KDYH DOV LQFUHDVHG

SU YLQ WKH U EXVW Y ODWLOLW VSLOO YHU HIIHFWV

DFU VV PDUNHWV

RQFOXVLRQ

,Q WKLV SDSHU H PHDVXUH WKH Y ODWLOLW

VSLOO YHU HIIHFWV IU P WKH PDM U O EDO DQG

UH L QDO PDUNHWV WKH 86 WKH 8. *HUPDQ

Japan and Hong Kong) to Southeast Asian
VW FN PDUNHWV IU P W )XOO

VDPSOH DQDO VLV VK V WKDW WKH Y ODWLOLW

spillover from the UK markets and Japanese
PDUNHWV W WKH 6 XWKHDVW $VLDQ HPHU LQ

PDUNHWV LV VWU Q HU DQG P UH DSSDUHQW WKDQ

WK VH WUDQVPLWWHG IU P WKH 86 DQG *HUPDQ

PDUNHWV :H WKHQ VWXG Y ODWLOLW VSLOO YHU

HIIHFWV LQ GLIIHUHQW FULVLV WLPH IU P WKH

Asian �nancial crisis to the 2007-2009 global
�nancial crisis and 2010-2011 European debt
crisis. Results suggest that in the 1997 Asian
�nancial crisis, Asian markets like Thailand,

)LJXUH 3DLU LVH RUUHOD LRQV DI HU KH OREDO FULVLV FULVLV DQG

KH (XURSHDQ HE ULVLV IURP -DQXDU R HFHPEHU
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Japanese and Hong Kong transmitted shocks
to other countries. Only Japanese market
FOHDUO SU GXFHV VSLOO YHU HIIHFWV W WK VH LQ

Southeast Asia. In the global �nancial and
(XU SHDQ GHEW FULVLV K HYHU WKH F UUHODWL Q

EHW HHQ WKH GHYHO SHG PDUNHWV DQG

HPHU LQ PDUNHWV LQ 6 XWKHDVW $VLD LQFUHDVH

considerably, thus, con�rming the presence
I Y ODWLOLW VSLOO YHU HIIHFWV IU P WKH 86

WKH 8. DQG *HUPDQ PDUNHWV W HPHU LQ

PDUNHWV 0 UH YHU WKH VSLOO YHU HIIHFW IU P

O EDO IDFW U WKH 86 W HPHU LQ PDUNHWV

LV VWU Q HU WKDQ WK VH IU P WKH (XU SHDQ

or Japanese markets. It is interesting to see
WKDW LYHQ WKH (XU SHDQ GHEW FULVLV WKHUH LV

no signi�cant difference between the impact
I VSLOO YHU IU P WKH (XU SHDQ PDUNHWV LQ

WKH 8. DQG *HUPDQ DQG WKH HIIHFW IU P

Asian developed markets in Japan and Hong
. Q W WKH 6 XWKHDVW $VLDQ HPHU LQ VW FN

PDUNHW HYHU DIWHU FULVLV WKH F UUHODWL QV

EHW HHQ 8. DQG HPHU LQ PDUNHWV DUH Q W

OLNHO W GHFUHDVH SU YLQ WKH SHUVLVWHQW

LPSDFW I WKH (XU SHDQ GHEW FULVLV LQ Q

WKH Y ODWLOLW I HPHU LQ PDUNHWV $P Q

WKH HPHU LQ VW FN PDUNHWV 6LQ DS UH LV

WKH P VW VWU Q O F UUHODWHG LWK DOO WKH

GHYHO SHG PDUNHWV HVSHFLDOO GXULQ FULVLV

KHUHDV WKH F UUHODWL Q EHW HHQ 9LHWQDP

DQG GHYHO SHG PDUNHWV DUH DO D V WKH O HVW

DP Q HPHU LQ QHV HYHQ WK X K WKH OHYHO

I F UUHODWL QV I 9LHWQDP LWK WKHVH PDUNHWV

KDV F QVLGHUDEO LQFUHDVHG

,Q F QFOXVL QV WKH F UUHODWL QV EHW HHQ

GHYHO SHG PDUNHWV DQG HPHU LQ PDUNHWV LQ

6 XWKHDVW $VLD KDYH ULVHQ VKDUSO GXULQ WKH

periods of crisis, re ecting a strong existence
I Y ODWLOLW VSLOO YHU HIIHFWV EHW HHQ

WKHVH GHYHO SHG PDUNHWV LQFOXGLQ 8QLWHG

States, Japan, Germany, Hong Kong and
WKH HPHU LQ PDUNHWV 7KXV LQYHVW UV DUH

XQOLNHO W EH DEOH W GLYHUVLI WKHLU S UWI OL

E F QVWUXFWLQ WKHLU S UWI OL IU P VW FNV

I E WK GHYHO SHG DQG HPHU LQ PDUNHWV W

DFKLHYH WKHLU GXDO WDU HW I VHHNLQ I U KL K

UHWXUQ KLOH UHGXFLQ ULVN

,Q WKLV SDSHU H H[DPLQH WKH Y ODWLOLW

VSLOO YHU HIIHFWV EHW HHQ WKH GHYHO SHG

PDUNHWV DQG 6 XWKHDVW $VLDQ HPHU LQ

PDUNHWV E F PSDULQ WKH F QGLWL QDO

F UUHODWL QV EWDLQHG IU P WKH &&

multivariate GARCHmodel in prior-, during-
DQG S VW FULVLV SHUL G ,W XOG EH LQWHUHVWLQ

W H[DPLQH WKH G QDPLFV I VSLOO YHUV YHU

WLPH XVLQ D U OOLQ LQG DQDO VLV $OV

XVLQ FU VV PDUNHW F UUHODWL QV DOO V XV

W VWXG WKH OLQND H U VSLOO YHUV DP Q

PDUNHWV EXW IDLOV W LGHQWLI WKH GLUHFWL QDO

VSLOO YHUV 7KLV UHPDLQV DQ LGHD I U IXUWKHU

UHVHDUFK
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