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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-DCC�model�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��LQGLFDWLQJ�WKH�H[LVWHQFH�RI�YRODWLOLW\�VSLOORYHU�HIIHFWV�IURP�WKH�GHYHORSHG�PDUNHWV�WR�

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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���,QWURGXFWLRQ

7KH� G\QDPLF� WHFKQRORJ\� GHYHORSPHQW��

enhancement�in�capital�Àow�between�countries�
KDYH� FRQWULEXWHG� WR� WKH� UREXVW� OLQNDJHV� RI�

VWRFN� PDUNHWV�� ,QWHUQDWLRQDO� LQYHVWRUV� DUH��

WKHUHIRUH�� LQWHUHVWHG� LQ� LQYHVWLJDWLQJ� WKHVH�

OLQNDJHV�LQ�RUGHU�WR�RSWLPDOO\�FRQVWUXFW�WKHLU�

LQYHVWPHQW� VWUDWHJ\��QRW� RQO\� WR�REWDLQ�KLJK�

UHWXUQ� EXW� DOVR� WR� PLQLPL]H� ULVN� WKURXJK�

diversi¿cation.�This�shall�be�even�of�greater�
LPSRUWDQFH�GXULQJ�WKH�SHULRG�RI�FULVHV��ZKHQ�

there� are� ¿erce� changes� in� the� economies.�
7KH�VKRFN�RI�RQH�PDUNHW�PD\�KDYH�DQ�LPSDFW�

RQ� ERWK� UHWXUQ� DQG� YRODWLOLW\� RI� VWRFNV� LQ�

RWKHU�PDUNHWV��RU�LQ�RWKHU�ZRUGV��WKH�OHYHO�RI�

OLQNDJHV�EHWZHHQ�PDUNHWV�VKDOO�GHWHUPLQH�WKH�

GHJUHH�RI�WKH�UHWXUQ�DQG�YRODWLOLW\�VSLOORYHUV�

DPRQJ�WKHP�

7KH� H[LVWLQJ� OLWHUDWXUH� SUHVHQWV� GLIIHUHQW�

DSSURDFKHV� WR� LQWHUQDWLRQDO� VSLOORYHUV��

Bekaert� and� Harvey� (1997)� study� how�
HPHUJLQJ�PDUNHWV�DUH�DIIHFWHG�E\� WKH�ZRUOG�

market� and� ¿nd� that� in� fully� integrated�
PDUNHWV��YRODWLOLWLHV�DUH�DIIHFWHG�E\�WKH�ZRUOG�

VKRFNV�ZKLOH�LQ�VHJPHQWHG�PDUNHWV��WKH�ORFDO�

IDFWRUV� GRPLQDWH�� 1J� ������� H[WHQGV� KHU�

DSSURDFK�DQG�FRQVLGHU�DQ�DGGLWLRQDO�UHJLRQDO�

IDFWRU� DQG� VXJJHVWV� WKDW� WKH� ZRUOG� VKRFN�

(the�United�States)�has�signi¿cantly�stronger�
YRODWLOLW\�VSLOORYHUV�WR�$VLDQ�PDUNHWV�WKDQ�WKH�

regional� (Japan)�one.� In�a� similar�approach,�
Miyakoshi�(2003)�¿nds�that�Japanese�market�
YRODWLOLW\� VSLOORYHUV� RQ� $VLDQ� PDUNHW� DUH�

PXFK� VWURQJHU� WKDQ� WKDW� RI� WKH� 86�PDUNHW��

:RUWKLQJWRQ� DQG� +LJJV� ������� LQYHVWLJDWH�

WKH�VRXUFH�DQG�GHJUHH�RI�UHWXUQV�DQG�YRODWLOLW\�

VSLOORYHUV� DPRQJ� WKUHH� $VLDQ� GHYHORSHG�

HTXLW\� PDUNHWV� DQG� VL[� HPHUJLQJ� PDUNHWV��

LQGLFDWLQJ� WKH� SUHVHQFH� RI� WKH� YRODWLOLW\�

VSLOORYHUV� HIIHFWV�� ,QFRUSUDWLQJ� WKH� HIIHFWV�

of� the�Global�¿nancial�crisis,�Karunanayake�
HW� DO�� ������� H[DPLQH� RQ� WKH� VWRFN� PDUNHW�

UHWXUQV� DQG� YRODWLOLW\� RI� WKH�86�� WKH�8QLWHG�

.LQJGRP��$XVWUDOLD�DQG�6LQJDSRUH�IURP������

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

and� asymmetric� BEKK-GARCH� approach,�
/L�DQG�*LOHV�������� LQYHVWLJDWH�WKH�OLQNDJHV�

between�stock�markets�across�the�US,�Japan�
DQG� VL[� $VLDQ� GHYHORSLQJ� FRXQWULHV� GXULQJ�

the�period�of�crises�from�January�1,�1993�to�
'HFHPEHU����������

2YHU� WKH� ODVW� GHFDGHV�� 6RXWKHDVW� $VLDQ�

HFRQRPLHV� DQG� PDUNHWV� KDYH� SOD\HG�

increasingly� inÀuential� role� in� the� global�
economic� and� ¿nancial� market.� Southeast�
$VLDQ�FRPELQHG�*'3�RI�PRUH�WKDQ�86������

WULOOLRQ� LQ� ����� ZRXOG� PDNH� LW� WKH� ZRUOG¶V�

�WK� ODUJHVW� HFRQRP\� LI� LW�ZHUH� D� QDWLRQ�� ,WV�

combined�population�of�635�million�–�8.7%�
RI�WKH�ZRUOG¶V�WRWDO�±�LV�WKH�WKLUG�ODUJHVW�DIWHU�

WKDW� RI� &KLQD� DQG� ,QGLD��� 6RXWKHDVW� $VLDQ�

HFRQRPLHV� DQG� PDUNHWV� LV� DOVR� D� YLEUDQW�

PDUNHW��ZLWK�D�\RXQJ�DQG�ULVLQJ�PLGGOH�FODVV��

Besides� attaining� a� growth� rate� well� above�
WKH� ZRUOG� DYHUDJH�� WKH� UHJLRQ� KDV� DWWUDFWHG�

huge�capital�Àows�to�their�markets.�Southeast�
$VLD� UHPDLQV� D�PDMRU� GHVWLQDWLRQ� RI� JOREDO�

IRUHLJQ� GLUHFW� LQYHVWPHQW� �)',��� UHFHLYLQJ�

DURXQG����SHU�FHQW�RI�WKH�ZRUOG�)',�DPRQJ�

developing� economies�with� total� FDI� Àows�
RI� ����� ELOOLRQ� LQ� ������ 6RXWKHDVW� $VLDQ�

PDUNHWV�KDYH�EHFRPH�PRUH�LQWHJUDWHG�LQWR�WKH�

JOREDO�PDUNHWV��0DUNHW�LQWHJUDWLRQ� W\SLFDOO\�

involves�both� economic� and�¿nancial� links.�
,Q� WKLV� UHJDUG�� D� VKRFN� LQ� RQH� PDUNHW� PD\�

�� The�ASEAN�Secretariat�(2017),�A�Journey�Towards�Regional�Economic�Integration:�1967-2017
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DIIHFW� ERWK� UHWXUQV� DQG� YRODWLOLW\� LQ� RWKHU�

PDUNHWV��7KH�VSLOORYHU�RI�WKH�VKRFN�GHSHQGV�

RQ�WKH�OHYHO�RI�PDUNHW�LQWHJUDWLRQ��7KH�KLJKHU�

WKH�GHJUHH�RI�LQWHJUDWLRQ��WKH�PRUH�H[WHQVLYH�

WKH�FRQWDJLRXV�HIIHFW�

The�¿rst� decades� of� the�new�millennium�
KDYH�ZLWQHVVHG� WZR�RI� WKH�PRVW�GHYDVWDWLQJ�

¿nancial� crises� in� history� –� the� Global�
)LQDQFLDO�&ULVLV�����������DQG�WKH�(XURSHDQ�

'HEW� &ULVLV� ����������� 7KH� FULVHV� KDYH�

EDGO\� KLW� PDMRU� GHYHORSHG� FRXQWULHV� ZKRVH�

HFRQRPLHV� KDYH� VWURQJ� WLHV� ZLWK� WKH� UHVW�

RI� WKH� ZRUOG� DV� WKH\� DUH� LQWHUFRQQHFWHG�

LQ� GLIIHUHQW� ZD\V�� ,Q� WKLV� UHJDUG�� D� ORQJ�

ODVWLQJ�VKRFN� WKDW� VSUHDGV� DFURVV� GHYHORSHG�

HFRQRPLHV� ZLOO� KDYH� ORQJ� ODVWLQJ� GLUHFW�

DQG� LQGLUHFW� HIIHFWV� LQ� WKH� JOREDO� HFRQRP\�

DV� D� ZKROH�� ,W� LV�� WKHUHIRUH�� LQWHUHVWLQJ� WR�

VWXG\�KRZ�WKH� UHJLRQ�PDUNHWV�ZHUH�DIIHFWHG�

during� the� recent� global� ¿nancial� market�
WXUEXOHQFH�� 7KLV� SDSHU� H[DPLQHV� WR� ZKDW�

H[WHQW� VWRFN� UHWXUQV� YRODWLOLW\� RI� 6RXWKHDVW�

$VLDQ�HPHUJLQJ�PDUNHWV�DUH�DIIHFWHG�E\� WKH�

JOREDO�DQG� UHJLRQDO�PDUNHWV�� ,Q� WKH�VSLULW�RI�

1J���������WKH�LQQRYDWLRQV�IURP�WKH�86�PD\�

UHSUHVHQW�VKRFNV�IURP�WKH�ZRUOG��ZKLOH�WKRVH�

from� Japan� and� Hong� Kong� are� regional�
VKRFNV��:H�DGGLWLRQDOO\�FRQVLGHU�VKRFNV�IURP�

(XURSHDQ�PDUNHWV�LQ�WKH�'HEW�&ULVLV�DQG�XVH�

WKH�8QLWHG�.LQJGRP�DQG�*HUPDQ\�DV�SUR[LHV��

:H�H[DPLQH�YRODWLOLW\�VSLOORYHUV�DV�YRODWLOLW\�

LV�SDUWLFXODUO\� VHQVLWLYH� WR� FULVLV��:H�FROOHFW�

data� of� ¿ve� developed� markets:� the� United�
States,�the�United�Kingdom,�Japan,�Germany�
DQG� +RQJ� .RQJ� DQG� VL[� HPHUJLQJ� PDUNHWV�

LQ� 6RXWKHDVW� $VLD�� ,QGRQHVLD�� 0DOD\VLD��

WKH� 3KLOOLSLQHV�� 6LQJDSRUH�� 7KDLODQG� DQG�

Vietnam.�The�data�are�gathered�from�January�
�����WR�'HFHPEHU�������H[FHSW�IRU�9LHWQDP�

EHJLQQLQJ� IURP�0DUFK� ����� GXH� WR� LWV� ODWH�

DSSHDUDQFH�� 7KLV� VDPSOH� FRYHUV� WKH� WKUHH�

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

FRQWULEXWLRQ� WR� OLWHUDWXUH� LV� WZRIROG�� )LUVW��

DSDUW� IURP� WKH� JOREDO�DQG� UHJLRQDO�PDUNHWV��

ZH� DOVR� FRQVLGHU� WKH� VSLOORYHU� HIIHFWV� IURP�

WKH�(XURSHDQ�PDUNHWV�WR�HPHUJLQJ�FRXQWULHV�

LQ� WKH� FRQWH[W� RI� WKH� (XURSHDQ� GHEW� FULVLV��

6HFRQG��RXU�VDPSOH�VSDQV����\HDUV��VWXG\LQJ�

spillover�effects�through�three�major�¿nancial�
FULVHV��:H� DUH� DOVR� LQWHUHVWHG� LQ� H[DPLQLQJ�

WKH�OHYHO�RI�LQWHJUDWLRQ�RI�9LHWQDP�PDUNHW�WR�

WKH� JOREDO� DQG� UHJLRQDO� PDUNHWV�� )ROORZLQJ�

Forbes� and� Rigobon� (2002),� we� measure�
VSLOORYHU� HIIHFWV� E\� ORRNLQJ� DW� FRUUHODWLRQV�

DPRQJ�PDUNHWV�LQ�WUDQTXLO�DQG�FULVLV�WLPH��7KH�

GARCH-Dynamic� Conditional� Correlation�
�'&&�� PRGHO� RI� (QJOH� ������� LV� DSSOLHG�

WR� HVWLPDWH� FRQGLWLRQDO� FRUUHODWLRQV� DPRQJ�

GHYHORSHG� DQG� 6RXWKHDVW� $VLD� HPHUJLQJ�

markets.� We� report� three� ¿ndings.� First,�
FRUUHODWLRQV� EHWZHHQ� GHYHORSHG� PDUNHWV�

DQG� WKH�6RXWKHDVW�$VLDQ�PDUNHWV�KDYH� ULVHQ�

VKDUSO\� GXULQJ� SHULRGV� RI� FULVLV�� LQGLFDWLQJ�

WKH� H[LVWHQFH� RI� YRODWLOLW\� VSLOORYHU� HIIHFWV�

IURP� WKH� GHYHORSHG� PDUNHWV� WR� HPHUJLQJ�

RQHV�� 6HFRQG�� IXOO� VDPSOH� DQDO\VLV� VXJJHVWV�

that�volatility�spillover�from�Japanese�and�the�
8.�PDUNHWV�WR�WKH�6RXWKHDVW�$VLDQ�HPHUJLQJ�

PDUNHWV� LV� VWURQJHU�DQG�PRUH� DSSDUHQW� WKDQ�

WKRVH�WUDQVPLWWHG�IURP�WKH�86�DQG�*HUPDQ\�

markets.�Third,�in�1997�Asian�¿nancial�crisis,�
PRVW� RI� WKH� YRODWLOLW\� VSLOORYHU� HIIHFWV�ZHUH�

RULJLQDWHG� IURP� $VLDQ� PDUNHWV�� ZKLOH� LQ�

WKH������JOREDO�FULVLV�� WKH�86�PDUNHW�LV� WKH�

PDLQ�VRXUFH�RI�VKRFNV�WUDQVPLWWLQJ�WR�RWKHUV��

Results�also� suggest� that�Vietnam�market� is�
QRW�IXOO\�LQWHJUDWHG�WR�WKH�UHJLRQDO�DQG�JOREDO�

PDUNHWV�

7KH�UHPDLQGHU�RI�WKLV�SDSHU�LV�RUJDQL]HG�DV�

IROORZV��6HFWLRQ���LQWURGXFHV�D�EULHI�OLWHUDWXUH�
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UHYLHZ��6HFWLRQ���GHVFULEHV�WKH�PHWKRGRORJ\�

HPSOR\HG�WR�H[DPLQH�WKH�VSLOORYHU�HIIHFWV�LQ�

YRODWLOLW\�� 7KH� GDWD� DQDO\VLV� LV� SURYLGHG� LQ�

6HFWLRQ����6HFWLRQ���GLVFXVVHV� WKH�HPSLULFDO�

UHVXOWV�� )LQDOO\�� VHFWLRQ� �� VXPPDUL]HV� WKH�

¿ndings�and�draws�the�conclusion.

���/LWHUDWXUH�UHYLHZ

,W� LV� ZHOO� GRFXPHQWHG� WKDW�PDUNHWV� KDYH�

EHFRPH�PRUH�LQWHJUDWHG�DQG�D� VKRFN� LQ�RQH�

FRXQWU\�PD\�ERWK�DIIHFW�UHWXUQV�DQG�YRODWLOLW\�

LQ�RWKHU�PDUNHWV��7KH� VSLOORYHU�RI�WKH�VKRFN�

GHSHQGV� RQ� WKH� OHYHO� RI�PDUNHW� LQWHJUDWLRQ��

7KH�KLJKHU�WKH�GHJUHH�RI�LQWHJUDWLRQ��WKH�PRUH�

H[WHQVLYH� WKH� VSLOORYHU� HIIHFWV��7KH� H[LVWLQJ�

OLWHUDWXUH� SUHVHQWV� GLIIHUHQW� DSSURDFKHV� WR�

LQWHUQDWLRQDO� VSLOORYHUV�� (DUO\� UHVHDUFKHV�

SURYLGH� LQVLJKW� LQWR� WKH� LQWHUGHSHQGHQFH�

DPRQJ� GHYHORSHG� VWRFN� PDUNHWV�� (XQ� DQG�

6KLP��������VWXG\�WKH�XQLYHUVDO�WUDQVPLVVLRQ�

of�stock�market�movements�in�a�VAR�system�
in�nine�developed�markets�(Hong�Kong,�Japan,�
$XVWUDOLD�� 6ZLW]HUODQG�� &DQDGD�� )UDQFH��

*HUPDQ\�� WKH�8QLWHG�6WDWHV��DQG� WKH�8QLWHG�

.LQJGRP�� DQG� GHPRQVWUDWH� VWDWLVWLFDOO\�

signi¿cant� interconnection� among� them.�
:KLOH�DQ�LQQRYDWLRQ�LQ�WKH�86�PDUNHW�TXLFNO\�

WUDQVPLWV� WR� RWKHUV�� QRQH� RI� WKH� UHPDLQLQJ�

FRXQWULHV�KDYH�VWURQJ�LPSDFW�RQ�WKH�86�PDUNHW�

PRYHPHQWV��$OORZLQJ� IRU�KHWHURVFHGDVWLFLW\�

LQ�YRODWLOLWLHV��7KHRGRVVLRXV�DQG�/HH��������

VWXG\� UHWXUQ� DQG� YRODWLOLW\� VSLOORYHU� HIIHFWV�

of�¿ve�developed�markets�(the�United�States,�
Japan,� the� United� Kingdom,� Canada,� and�
Germany)� using� a� multivariate� GARCH-M�
PRGHO�� 'HVSLWH� WKH� ZHDN� UHWXUQ� VSLOORYHUV��

WKH� UHVXOWV� RI� YRODWLOLW\� VSLOORYHUV� DUH� TXLWH�

robust,� suggesting� signi¿cant� volatility�
VSLOORYHUV� IURP� WKH� 86� VWRFN� PDUNHW� WR� DOO�

IRXU�VWRFN�PDUNHWV��IURP�WKH�8.�VWRFN�PDUNHW�

WR�WKH�&DQDGLDQ� VWRFN�PDUNHW�� DQG� IURP� WKH�

German� stock�market� to� the� Japanese� stock�
market.�Applying�the�MARMA�(Multivariate�
$XWRUHJUHVVLYH� 0RYLQJ� $YHUDJH�� PRGHO��

'HGL�HW�DO�� �������H[DPLQH� WKH�WUDQVPLVVLRQ�

RI�YRODWLOLWLHV�RI�GHYHORSHG�PDUNHWV��WKH�86�

DQG�(XURSHDQ�FRXQWULHV��LQ���SHULRGV��EHIRUH��

GXULQJ� DQG� DIWHU� JOREDO� FULVLV� ��������� 7KH�

UHVXOWV�DUH�TXLWH�VLPLODU�WKURXJKRXW���SHULRGV��

UHLQIRUFLQJ�WKH�LPSRUWDQFH�RI�WKH�86�PDUNHW��

ZKLFK� WUDQVPLWV� WKH� YRODWLOLWLHV� WR� DOO� RWKHU�

GHYHORSHG� PDUNHWV�� 7KH\� DOVR� VXJJHVW� WKDW�

WKH�PDUNHW�ZLWK�KLJK�IRUHLJQ�RZQHUVKLS�UDWHV�

ZLOO�UHFHLYH�KLJK�VSLOORYHUV�HIIHFWV�IURP� WKH�

PDUNHW� ZKHUH� VKRFNV� RFFXU� DQG� LQYHVWRUV�

KDYH�WR�VHOO�DVVHWV�LQ�RWKHU�PDUNHWV�WR�FRYHU�

ORVVHV�

Researchers� are� also� interested� in� the�
VSLOORYHU�HIIHFWV�IURP�GHYHORSHG�WR�HPHUJLQJ�

PDUNHWV�� HVSHFLDOO\� DIWHU� WKH� ����� $VLDQ�

crisis.� Bekaert� and� Harvey� (1997)� study�
KRZ� HPHUJLQJ� PDUNHWV� DUH� DIIHFWHG� E\� WKH�

world�market�and�¿nd�that�in�fully�integrated�
PDUNHWV��YRODWLOLWLHV�DUH�DIIHFWHG�E\�WKH�ZRUOG�

LQQRYDWLRQV�ZKLOH�LQ�VHJPHQWHG�PDUNHWV��WKH�

ORFDO� IDFWRUV� GRPLQDWH�� 1J� ������� H[WHQGV�

KHU� DSSURDFK� DQG� FRQVLGHU� DQ� DGGLWLRQDO�

UHJLRQDO� IDFWRU�� *LYHQ� WKH� DVVXPSWLRQ� WKDW�

WKH�WKUHH�VRXUFHV�RI�ORFDO��UHJLRQDO�DQG�ZRUOG�

shocks� are� all� signi¿cant� to� the� unexpected�
return� of� any� speci¿c� Paci¿c-Basin�market,�
1J� FRQVWUXFWV� D� YRODWLOLW\� VSLOORYHU� PRGHO�

WR�DQDO\]H�WKH�G\QDPLFV�RI�WKH�FURVV�PDUNHW�

YRODWLOLW\� VSLOORYHUV� DQG� VXJJHVWV� WKDW� WKH�

world� shock� (the� US)� has� signi¿cantly�
VWURQJHU�YRODWLOLW\�VSLOORYHUV�WR�$VLDQ�PDUNHWV�

than� the� regional� (Japan)� one.� They� also�
KLJKOLJKW� WKH� LPSRUWDQFH�RI� OLEHUDOL]DWLRQ� WR�

WKH� H[WHQW� RI� WKH� VSLOORYHU� HIIHFWV� IURP� WKH�

US�and�Japan�markets�to�markets�of�Paci¿c-�
Basin� countries.� In� a� similar� approach,�
0L\DNRVKL� ������� H[DPLQHV� WKH� HIIHFWV� RI�
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return� and� volatility� spillovers� from� Japan�
DQG�86�VWRFN�PDUNHWV�WR�VHYHQ�$VLDQ�HTXLW\�

PDUNHWV��.RUHD��7DLZDQ��6LQJDSRUH��7KDLODQG��

,QGRQHVLD��0DOD\VLD�DQG�+RQJ�.RQJ��XVLQJ�

a� bivariate� EGARCH�model� for� Japan� and�
$VLDQ� PDUNHWV� ZLWK� DQ� H[RJHQRXV� YDULDEOH�

EHLQJ�86�VKRFN��7KH\� VXJJHVW�WKDW�RQO\�86�

market� return� inÀuenced� signi¿cantly� on�
Asian�market� return�while� that� inÀuence� of�
Japanese�market�is�not�signi¿cant.�However,�
in� terms� of� volatility,� Japanese� market�
VSLOORYHUV�RQ�$VLDQ�PDUNHW�DUH�PXFK�VWURQJHU�

WKDQ�WKDW�RI�86�PDUNHW��8VLQJ�D�PXOWLYDULDWH�

GARCH� model,� Worthington� and� Higgs�
������� LQYHVWLJDWH� WKH� VRXUFH� DQG� GHJUHH�

RI� UHWXUQV� DQG� YRODWLOLW\� VSLOORYHUV� DPRQJ�

WKUHH�$VLDQ�GHYHORSHG�HTXLW\�PDUNHWV��+RQJ�

Kong,�Japan�and�Singapore)�and�six�emerging�
PDUNHWV� �,QGRQHVLD�� .RUHD�� 0DOD\VLD�� WKH�

3KLOLSSLQHV��7DLZDQ�DQG�7KDLODQG���,QGLFDWLQJ�

WKH�SUHVHQFH�RI�WKH�YRODWLOLW\�VSLOORYHUV�HIIHFWV��

WKH� UHVXOWV� DOVR� SRLQW� RXW� WKDW� WKH� YRODWLOLW\�

IRU� DOO�PDUNHWV�� HVSHFLDOO\� IRU� WKH� HPHUJLQJ�

PDUNHWV�� LV� ODUJHO\� GHWHUPLQHG� E\� LWV� RZQ�

YRODWLOLW\�WKDQ�WKH�FURVV�YRODWLOLW\�VSLOORYHUV�

The� 2007-2009� global� ¿nancial� crisis,�
DJDLQ�� WULJJHUV� LQWHUHVWV� LQ� VSLOORYHU� HIIHFWV��

.DUXQDQD\DNH� HW� DO�� ������� H[DPLQH� RQ� WKH�

VWRFN�PDUNHW�UHWXUQV�DQG�YRODWLOLW\�RI�WKH�86��

WKH�8.��$XVWUDOLD�DQG�6LQJDSRUH� IURP������

to�2009.�Using�a�multivariate�GARCH�model,�
they�¿nd�no�signi¿cant�impact�on�returns�but�
signi¿cantly�increased�volatilities�across�four�
PDUNHWV� GXULQJ� WKH� FULVHV�� 7KHLU� UHVXOW� DOVR�

VXJJHVWV� WKDW� D�KLJK� GHJUHH�RI� WLPH�YDU\LQJ�

FR�YRODWLOLW\� DPRQJ� WKHVH� PDUNHWV� ZLOO� QRW�

enable�investors�to�bene¿t�from�diversifying�
WKHLU�SRUWIROLR�E\�KROGLQJ�VWRFNV�ZLWKLQ�WKHVH�

IRXU�FRXQWULHV�RQO\��:LWK� WKH�VDPH� LGHD�DQG�

asymmetric�BEKK-GARCH�approach,�Li�and�
*LOHV��������LQYHVWLJDWH�WKH�OLQNDJHV�EHWZHHQ�

stock�markets� across� the�US,� Japan� and�six�
$VLDQ�GHYHORSLQJ�FRXQWULHV�GXULQJ�WKH�SHULRG�

of�crises�from�January�1,�1993�to�December�
31,�2012.�They�¿nd�signi¿cant�unidirectional�
VKRFN� DQG� YRODWLOLW\� VSLOORYHU� IURP� WKH� 86�

market�to�Japanese�market,�noticeably�strong�
ELGLUHFWLRQDO� VSLOORYHUV� EHWZHHQ� WKH� 86�

PDUNHW� WR� $VLDQ� HPHUJLQJ� PDUNHWV� �&KLQD��

,QGLD�� ,QGRQHVLD�� 0DOD\VLD�� WKH� 3KLOLSSLQHV�

DQG�7KDLODQG�� GXULQJ� ����� FULVLV�� DQG� IURP�

Japanese�to�Asian�market�recently.

2WKHU� VWXGLHV� ORRN� DW� WKH� FRLQWHJUDWLRQ�

DPRQJ� PDUNHWV�� 0DVLK� DQG� 0DVLK� �������

H[DPLQH�WKH�ORQJ�UXQ�DQG�VKRUW�UXQ�G\QDPLF�

OLQNDJHV�LQ�WKH�$VLDQ�FULVLV�DIIHFWHG�PDUNHWV�

XVLQJ� WKH� FRLQWHJUDWLRQ� DQG� YHFWRU�HUURU�

FRUUHFWLRQ� PHWKRGV�� 7KH\� VXJJHVW� WKDW�

in� addition� to� Japan,� Hong� Kong� plays� a�
UHJLRQDO� OHDGHU� UROH� LQ� $VLD�� $OORZLQJ� IRU�

WLPH� YDULDWLRQV� LQ� VWRFN�PDUNHW� LQWHJUDWLRQ��

$ZRNXVH� HW� DO�� ������� H[SORUH� WKH�

contemporaneous� information� Àow� among�
HPHUJLQJ� PDUNHWV� DQG� EHWZHHQ� HPHUJLQJ�

PDUNHWV�DQG�PDMRU�GHYHORSHG�PDUNHWV�XVLQJ�

UROOLQJ� FRLQWHJUDWLRQ� DQDO\VLV� DQG� LGHQWLI\�

WKH� WLPH�YDU\LQJ� FRLQWHJUDWLRQ� UHODWLRQVKLS�

DPRQJ� WKH� PDUNHWV�� 7KH\� DOVR� VXJJHVW�

WKDW� $VLDQ� PDUNHWV� DUH� DIIHFWHG� E\� JOREDO�

(the� US)� and� regional� (Japan� and� Hong�
.RQJ�� VKRFNV�� KRZHYHU�� WKH\� DUH� QRW�PXFK�

inÀuenced�by�shocks�from�the�UK.�In�another�
DSSURDFK�� )DYHUR� DQG� *LDYD]]L� �������

employ� a� VAR� approach� to� study� ¿nancial�
LQWHUGHSHQGHQFH� LQ�GHYDOXDWLRQ�H[SHFWDWLRQV�

DPRQJ� WKH� FXUUHQFLHV� WKDW� EHORQJHG� WR� WKH�

Exchange� Rate� Mechanism� (ERM)� of� the�
(XURSHDQ� 0RQHWDU\� 6\VWHP�� (ZLQJ� �������

XVHV� JHQHUDOL]HG� IRUHFDVW� HUURU� YDULDQFH�

decomposition� technique� within� a� VAR�
IUDPHZRUN� WR� DQDO\]H� WKH� LQWHUUHODWLRQVKLS�

among�¿ve�major�sectors�in�the�US.�He�¿nds�
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WKDW� XQDQWLFLSDWHG� µQHZV¶� RU� VKRFNV� LQ� RQH�

sector�have�signi¿cant�impact�on�other�sector�
UHWXUQV�

Spillover� effects� may� also� be� identi¿ed�
E\� ORRNLQJ� DW� FRUUHODWLRQV� DPRQJ� PDUNHWV��

Following� GARCH� model,� Hamao� et� al.�
�������XVH�FRQGLWLRQDO�YDULDQFH�WR�H[DPLQH�WKH�

FRUUHODWLRQ� EHWZHHQ� PDUNHW� PRYHPHQWV� IRU�

the�1987�crisis�and�¿nd�out�the�bidirectional�
VSLOORYHUV� EHWZHHQ� 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� GRZQIDOO� LQ� RWKHU� PDUNHWV� VXFK�

as� the�UK,� Japan� by�focusing�on� the�cross-
PDUNHW� UHWXUQ� FRUUHODWLRQ�� 7KH� HPSLULFDO�

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

DOVR� LQYHVWLJDWH� WKH� FRUUHODWLRQ� DPRQJ� WKH�

86�VWRFN��ERQG�DQG�RWKHU�PDUNHWV��LQGLFDWLQJ�

WKDW� VSLOORYHU� HIIHFWV� H[LVW� DV� HYLGHQFHG� E\�

VKDUSO\�LQFUHDVLQJ�FRUUHODWLRQV�GXULQJ�VKRFN�

period.� By� applying� DCC-GARCH� model,�
6DYYD� ������� PHDVXUHV� WKH� PDJQLWXGH� RI�

UHWXUQ� YRODWLOLW\� VSLOORYHUV� EHWZHHQ� WKH� 86�

DQG� (XURSHDQ� FRXQWULHV� �8.�� *HUPDQ\��

)UDQFH���&KR�DQG�3DUKL]JDUL��������FRQGXFW�

UHVHDUFK� DERXW����(DVW�$VLDQ� VWRFN�PDUNHWV�

ZLWK�D�YLHZ� WR�7KDLODQG�DQG�+RQJ�.RQJ�DV�

WKH�FRXQWULHV�ZKHUH�WKH�VKRFN�RULJLQDWHV�DQG�

FRQFOXGH� WKDW� WKHUH� LV� HYLGHQFH� RI� VSLOORYHU�

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

:LWK�D�FORVHU�ORRN�WR�DQRWKHU�REMHFW�RI�IRUH[�

markets,�Celık� (2012)� has�also� apply�DCC-
GARCH�model�and�conclude�spillover�effects�
LQ�WKH�86�FULVLV�SHULRG�����������WR�VHYHUDO�

VWRFN�PDUNHWV��ZKLFK� HPHUJLQJ�PDUNHWV� DUH�

more�inÀuenced�by�the�shock�spillovers�than�
GHYHORSHG�FRXQWULHV�DUH��6LPLODU�UHVXOWV�KDYH�

DOVR�EHHQ�UHSRUWHG�E\�+ZDQJ�HW�DO���������ZLWK�

D�VDPSOH�RI����FRXQWULHV�LQFOXGLQJ�GHYHORSHG�

DQG� HPHUJLQJ� FRXQWULHV�� 6WXGLHV� JHQHUDOO\�

VXJJHVW� WKDW� GXULQJ� FULVLV�� WKHUH� LV� KLJKHU�

FRQGLWLRQDO� FRUUHODWLRQV� EHWZHHQ� PDUNHWV�

FRPSDUHG�WR�WKH�WUDQTXLO�WLPH��VHH��H�J���$OSHU�

HW� DO��������+XDQJ��������$NKWDUX]]DPDQ�HW�

DO���������7DQ�HW�DO���������

���0HWKRGRORJ\

,Q�WKLV�SDSHU��ZH�H[DPLQH�YRODWLOLW\�VSLOORYHU�

HIIHFWV�IURP�GHYHORSHG�WR�HPHUJLQJ�PDUNHWV�

E\� ORRNLQJ� FURVV�FRXQWU\� FRUUHODWLRQV�� :H�

IRFXV�RQ�YRODWLOLW\�VSLOORYHUV�EHFDXVH�ZH�DUH�

LQWHUHVWHG�LQ�FULVHV�DQG�YRODWLOLW\�LV�SDUWLFXODUO\�

FULVLV�VHQVLWLYH�� ,W� LV� D� ZHOO�HVWDEOLVKHG� IDFW�

that�the�covariance�matrix�of�¿nancial� asset�
UHWXUQV� LV� ERWK� WLPH�YDU\LQJ� DQG� KLJKO\�

SHUVLVWHQW�� KHQFH�� ZH� DGRSW� D� PXOWLYDULDWH�

FRQGLWLRQDO� YRODWLOLW\� PRGHO� WR� FDSWXUH�

WKHVH� IHDWXUHV��0RWLYDWHG� E\� WKH� EDODQFH� LQ�

speci¿cation�between�the�parsimony�and�the�
Àexibility,�we�use� the�GARCH-DCC�model�
RI� (QJOH� ������� WR� PHDVXUH� FRQGLWLRQDO�

FRUUHODWLRQV�DPRQJ�PDUNHWV��7KH�'&&�PRGHO�

QRW�RQO\�SURYLGHV�D�KLJKHU�SDUVLPRQLRXV�OHYHO�

than�DVECH�model�and�BEKK�model,�but�
also�a�more�Àexible�degree�than�CCC�model.�
,Q� DGGLWLRQ�� WKH� '&&� PRGHO� IDFLOLWDWHV� WKH�

PRGHOOLQJ� DQG� HVWLPDWLRQ� RI� FRQGLWLRQDO�

YRODWLOLW\� DQG� FRQGLWLRQDO� FRUUHODWLRQ� �/HH��

������� KHQFH� VLPSOLI\LQJ� WKH� FDOFXODWLRQ� RI�

correlation� matrix.� Another� main� bene¿t�
of�GARCH-DCC�model� is� that� it� considers�
KHWHURVNHGDVWLFLW\�WR�HOLPLQDWH�DQ\�YRODWLOLW\�

ELDV��RQ�DFFRXQW�RI�WKH�FRQWLQXRXV�DGMXVWPHQW�

RI�YRODWLOLW\�LQ�WKH�HVWLPDWLRQ��&KLDQJ�HW�DO���

������� )XUWKHUPRUH�� &KR� DQG� 3DUKL]JDUL�
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(2008)�regards�GARCH-DCC�as�a�preferable�
PHDVXUH� RI� FRUUHODWLRQ� VLQFH� WKH� PRGHO�

FRQWLQXRXVO\�DGMXVWV�WKH�FRUUHODWLRQ�IRU�WLPH�

YDU\LQJ�YRODWLOLW\�

Following� Forbes� and� Rigobon� (2002),�
ZH� FRPSDUH� WKH� VSLOORYHU� HIIHFWV� EHWZHHQ�

GHYHORSHG� PDUNHWV� DQG� GHYHORSLQJ�PDUNHWV�

LQ� SUH�FULVLV�� GXULQJ� FULVLV� DQG� DIWHU� FULVLV�

SHULRGV�� :H� ZDQW� WR� H[DPLQH� ZKHWKHU�

FRUUHODWLRQV�LQFUHDVH�GXULQJ�FULVLV�WLPH��$QG�

LI�WKDW�LV�WKH�FDVH��LQYHVWRUV�ZRXOG�QRW�EH�DEOH�

to�bene¿t�from�risk�diversi¿cation�when�they�
QHHG�LW�WKH�PRVW��,Q�WKLV�VHFWLRQ��ZH�ZLOO�JLYH�

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

�����7KH�*$5&+�'&&�PRGHO

The�GARCH-DCC�is�introduced�by�Engle�
��������7KH\�SURYLGH�D�FRQYHQLHQW�IUDPHZRUN�

WR� HVWLPDWH� DQG� IRUHFDVW� WKH� FRQGLWLRQDO�

FRYDULDQFH�PDWUL[�LQ�ODUJH�V\VWHPV�

&RQVLGHU� DQ� Q�GLPHQVLRQDO� YHFWRU� RI�

UHWXUQV� U
W
�  � �U

�W
�� U

�W
����U

QW
�¶�� 7KH� UHWXUQ� LV�

GHFRPSRVHG� LQWR� DQ� H[SHFWHG� FRQGLWLRQDO�

mean�μ
W
� �(��U

W
_)

W��
��EDVHG�RQ�WKH�LQIRUPDWLRQ�

VHW� )
W��
� DYDLODEOH� DW� WLPH� W��� DQG� DQ�

innovation��ε
W
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W
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W
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W
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W
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�

ZKHUH�]
W
�LV�D�Q×��ZKLWH�QRLVH�SURFHVV�ZLWK�

]HUR�PHDQ�DQG�XQLW�YDULDQFH�DQG�+
W
�LV�DQ�Q×Q��

matrix�of�conditional�covariance�of�ε
W
�DW�WLPH�

W��7KH�FRQGLWLRQDO� FRYDULDQFH�PDWUL[�FDQ�EH�

VHSDUDWHG� LQWR� WZR� PDWULFHV� RI� FRQGLWLRQDO�

VWDQGDUG�GHYLDWLRQ�DQG�D�FRUUHODWLRQ�PDWUL[�

+
W
� �'

W
�5

W
�'

W

5
W
� �GLDJ�4
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�
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ZKHUH� 5
W
� LV� WKH� FRQGLWLRQDO� FRUUHODWLRQ�

PDWUL[��'
W
�LV�D�GLDJRQDO�PDWUL[�ZLWK�WKH�WLPH�

YDU\LQJ�VWDQGDUG�GHYLDWLRQV� �RQ�WKH�PDLQ�

GLDJRQDO�� L�H��� LV� WKH�

DSSUR[LPDWLRQ�RI�WKH�FRQGLWLRQDO�FRUUHODWLRQ�

PDWUL[�5
W
��DQG�5̅�LV�WKH�XQFRQGLWLRQDO�DYHUDJH�

FRUUHODWLRQ� �� 7KH� SRVLWLYH�

semi-de¿niteness�of�4
W�
LV�JXDUDQWHHG�LI�λ

�
�DQG�

λ
�
�DUH�SRVLWLYH�ZLWK�λ

�
+λ

�
�≤�1�and�the�initial�

PDWUL[�4
W
�is�positive�de¿nite.

In�this�paper,�we�employ�the�GARCH�(1,1)�
SURFHVV�WR�HVWLPDWH�WKH�WLPH�YDU\LQJ�VWDQGDUG�

GHYLDWLRQV�KBLW�

�����0HDVXULQJ�VSLOORYHU�HIIHFWV

:H� DSSO\� WKH� IUDPHZRUN� RI� )RUEHV� DQG�

Rigobon�(2002)�to�measure�volatility�spillover�
effects.� Forbes� and� Rigobon� suggests� that�
FRUUHODWLRQV�DPRQJ�PDUNHWV�PD\�LQFUHDVH�LQ�

FULVLV��VXJJHVWLQJ�FURVV�PDUNHW�OLQNDJHV��7KH�

GARCH-DCC�model�is�employed�to�estimate�
FRQGLWLRQDO�FRUUHODWLRQ�DPRQJ�PDUNHWV�

:H�WKHQ�FRPSDUH�FURVV�PDUNHW�FRUUHODWLRQV�

EHWZHHQ�SULRU�FULVLV�DQG�SRVW�FULVLV��6XSSRVH�

ZH�H[DPLQH�WKH�VSLOORYHU�HIIHFW�IURP�PDUNHW�

L� WR�PDUNHW� M��ZKHUH�PDUNHW� L� UHSUHVHQWV� WKH�

FRXQWU\�ZKHUH�WKH�VKRFN�RFFXUV�DQG�PDUNHW�M�LV�

WKH�PDUNHW�DIIHFWHG�E\�WKH�VKRFN��7KHUHIRUH��LQ�

WKLV�UHVHDUFK��PDUNHW�L�UHSUHVHQWV�D�GHYHORSHG�

PDUNHW�DQG�PDUNHW�M� LV�DQ�HPHUJLQJ�RQH��7R�

examine� the� signi¿cant� increase� in� market�
FRUUHODWLRQ��WKH�QXOO�K\SRWKHVLV�LV�+

�
:�ρ

�
�=�ρ

�
�

DQG�WKH�DOWHUQDWLYH�K\SRWKHVLV�LV�+
�
:�ρ

�
�>�ρ

�
��

where�ρ
�
�and�ρ

�
�DUH�WKH�FRUUHODWLRQV�EHWZHHQ�

WKH�WZR�PDUNHWV�GXULQJ�FULVLV�SHULRG�DQG�SUH�

FULVLV�SHULRG�UHVSHFWLYHO\��7KH�QRQ�SDUDPHWULF�

VLJQ� WHVW� LV� DSSOLHG� WR� WHVW� WKH� K\SRWKHVLV�

ZLWK� +
�
:� “There� is� no� signi¿cant� increase�

LQ�WKH�FRUUHODWLRQ�DPRQJ�PDUNHWV�GXULQJ�WKH�

crisis� period”.� If� the� correlation� coef¿cient�
increases� signi¿cantly,� the� mechanism� of�
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WUDQVPLVVLRQ� EHWZHHQ� PDUNHWV� LV� HQKDQFHG�

GXULQJ�WKH�VKRFN�SHULRG��WKXV�VXJJHVWLQJ�WKDW�

WKHUH�H[LVWV�WKH�YRODWLOLW\�VSLOORYHU�HIIHFW�

��� 'DWD� DQDO\VLV� DQG� WKH� HVWLPDWLRQ�

SURFHVV

,Q�WKLV�SDSHU��ZH�H[DPLQH�WKH�FRUUHODWLRQV�

EHWZHHQ� WKH� VWRFN� PDUNHWV� RI� ��� VHOHFWHG�

FRXQWULHV�� WKXV��ZH� WHVW� IRU� WKH� H[LVWHQFH� RI�

YRODWLOLW\�VSLOORYHUV�QRW�RQO\�IURP�GHYHORSHG�

PDUNHWV�WR�HPHUJLQJ�PDUNHWV�EXW�DOVR�DFURVV�

WKH�6RXWKHDVW�$VLDQ�VWRFN�PDUNHWV�

'DLO\�QRPLQDO�ORFDO�FXUUHQF\�VWRFN�PDUNHW�

LQGLFHV� DUH� FROOHFWHG� IURP�'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�

.LQJGRP��)76(�����DQG�+RQJ�.RQJ��+DQJ�

6HQJ��DQG�VL[�HPHUJLQJ�$VLDQ�VWRFN�PDUNHWV��

ZKLFK�DUH�6LQJDSRUH��67,���0DOD\VLD��./&,���

WKH� 3KLOLSSLQHV� �36(��� 7KDLODQG� �6(7���

Indonesia� (JKSE)� and�Vietnam� (VNI).� Due�
WR� GDWD� OLPLWDWLRQ�� GDWD� IRU�9LHWQDP�PDUNHW�

LV�RQO\�IURP����0DUFK�������:HHNO\�UHWXUQV�

DUH�FDOFXODWHG�DV�ORJ�GLIIHUHQFHV�XVLQJ�)ULGD\�

WR�)ULGD\�FORVLQJ�LQGH[�SULFHV�WR�DYRLG�QRQ�

V\QFKURQRXV� WUDGLQJ� DQG� DQ\� SRWHQWLDO� GD\�

RI�WKH�ZHHN� SUREOHPV��:KHQ� SULFH� GDWD� IRU�

)ULGD\�DUH�QRW�DYDLODEOH�GXH�WR�D�KROLGD\��ZH�

XVH�GDWD�RI�WKH�FORVHVW�SUHYLRXV�WUDGLQJ�GD\��

7KH� GDWDVHW� FRPSULVHV� ��� \HDUV� RI� ZHHNO\�

UHWXUQV��\LHOGLQJ�WRWDO�RI������REVHUYDWLRQV�IRU�

���LQWHUQDWLRQDO�LQGLFHV�DQG�����REVHUYDWLRQV�

IRU�91,1'(;��7DEOH���UHSRUWV�WKH�GHVFULSWLYH�

VWDWLVWLFV�IRU�WKH�LQWHUQDWLRQDO�GDWDVHW�

$V�REVHUYHG�IURP�7DEOH����PHDQ�UHWXUQV�RI�

���LQGLFHV�DUH�DOO�SRVLWLYH��,QGRQHVLD�PDUNHW�KDV�

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

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

Especially,�the�Japanese�stock�market�has�the�
ZRUVW� SHUIRUPDQFH� ZLWK� WKH� ORZHVW� DYHUDJH�

annualised� return� (1.21%).� However,� high�
UHWXUQV�DUH�DVVRFLDWHG�ZLWK�KLJK�OHYHOV�RI�ULVN��

7KH� ULVNV� RI� HPHUJLQJ�PDUNHWV� DUH� UHODWLYHO\�

KLJKHU� WKDQ� WKRVH� RI� GHYHORSHG� PDUNHWV��

9LHWQDP�DQG�,QGRQHVLD�DUH�DOVR�WKH�PRVW�ULVN\�

PDUNHW�WR�LQYHVW�ZLWK�KLJK�DQQXDOL]HG�VWDQGDUG�

deviation�of�26.81%�and�25.52%�respectively.�
7KH�86�PDUNHW�SHUIRUPV�TXLWH�ZHOO�ZLWK�KLJK�

returns�(7.41%)�and�very�low�risk.

Returns� are� non-normal� (based� on� the�
Jarque-Bera� tests),� leptokurtic� and,� in� most�
FDVHV�� QHJDWLYHO\� VNHZHG�� 1HJDWLYH� UHWXUQV�

DUH� OLNHO\� WR� DSSHDU� PRUH� GHQVHO\� WKDQ�

SRVLWLYH� UHWXUQV�� )URP� WKH�7DEOH� ���ZH� DOVR�

reject� the� null� hypothesis� of� the�ARCH� (1)�
WHVW�DQG�FRQFOXGH�WKDW�YDULDQFH�RI�HUURU�WHUP�

LV� YDU\LQJ� DQG� FRQGLWLRQDOO\� DXWRUHJUHVVLYH��

WKXV�� SURYLQJ� IRU� WKH� UDWLRQDO� DSSOLFDWLRQ�

of� DCC-GARCH� in� studying� the� volatility�
VSLOORYHUV�EHWZHHQ�VWRFN�PDUNHWV�

7DEOH����6XPPDU\�VWDWLVWLF�IRU����LQWHUQDWLRQDO�VWRFN�PDUNHWV���)XOO�VDPSOH

5HWXUQ�

VHULHV

0HDQ�

���

6WG��

'HYLDWLRQ�
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6NHZQHVV .XUWRULV
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:LWK� UHJDUG� WR� WKH� HVWLPDWLRQ� SURFHVV��

LQ� RUGHU� WR� WHVW� VSLOORYHU� HIIHFWV� DPRQJ�

PDUNHWV��ZH�GLYLGH�WKH�ZKROH�VDPSOH�LQWR�WZR�

VXEVDPSOHV��7KHVH�WZR�SHULRGV�DUH�FRQVLGHUHG�

RZLQJ� WR� WKHLU� LQFOXVLRQ� RI� VRPH� VHULRXV�

crises,� namely� the� Asian� ¿nancial� crisis�
(1997),�the�Global�¿nancial�crisis�(2007)�and�
WKH�(XURSHDQ�6RYHUHLJQ�'HEW�&ULVLV���������

6LQFH� FKDQJHV� LQ�PDUNHW� FRUUHODWLRQV�PLJKW�

arise� as� a� consequence� of� major� ¿nancial�
HYHQWV�� WKHVH� DIRUHPHQWLRQHG� FULVHV� FRXOG�

KDYH�D�GHFLVLYH�LPSDFW�RQ�YRODWLOLW\�VSLOORYHUV�

DFURVV�VWRFN�PDUNHWV��7KHUHIRUH��VXE�VDPSOH�

DQDO\VLV� IDFLOLWDWHV� WKH� LQYHVWLJDWLRQ� LQ� WKH�

inÀuence� of� each� crisis� on� the� correlation�
EHWZHHQ� PDUNHWV� EHIRUH�� GXULQJ� DQG� DIWHU�

FULVLV�SHULRG��DV�ZHOO�DV�WKH�WHVW�IRU�YRODWLOLW\�

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

period�is�from�01�January�1993�to�07�March�
�����DQG� WKH� VHFRQG�RQH� LV� IURP����0DUFK�

�����WR����'HFHPEHU������

,Q� RUGHU� WR� LGHQWLI\� FULVLV� SRLQWV�� DOVR�

NQRZQ� DV� VWUXFWXUDO� EUHDNSRLQWV� WR� GLYLGH�

HDFK�VXEVDPSOH�LQWR�SUH�FULVLV��GXULQJ�FULVLV�

DQG� SRVW�FULVLV� SHULRGV�� ZH� LPSOHPHQW� WKH�

Chow� Test� for� each� stock� index.� Results�
REWDLQHG�VKRZ�WKDW�DOO�REVHUYHG�PDUNHWV�DUH�

DIIHFWHG�E\�WKUHH�PDMRU�EUHDNSRLQWV�LQFOXGLQJ�

$XJXVW� ���� ������ 2FWREHU� ���� ������ DQG�

'HFHPEHU� ���� ������ 7KLV� UHVXOW� ZLOO� EH�

H[SORLWHG�LQ�LQYHVWLJDWLQJ�YRODWLOLW\�VSLOORYHUV�

RQ� WKH� UHOLDELOLW\� RI� WKH� 6LJQ�7HVW��7KH� DLP�

RI�WKLV�SDSHU�LV�QRW�RQO\�WR�H[SORUH�YRODWLOLW\�

VSLOORYHUV�IURP�RQH�FRXQWU\�WR�DQRWKHU�WKURXJK�

WHVWLQJ� IRU� FKDQJHV� LQ� FRUUHODWLRQV� EHWZHHQ�

QDWLRQV�EHIRUH�DQG�DIWHU� WKH�FULVLV�XQGHU� WKH�

6LJQ�7HVW��EXW�DOVR�WR�H[DPLQH�ZKLFK�VHOHFWHG�

5HWXUQ�

VHULHV

0HDQ�

���

6WG��
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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)�and�kurtosis�(Kurtosis),�maximum�value�(Max),�minimum�value�(Min).�Jarque-Bera�
test�are�the�empirical�statistics�test�for�normality�based�on�skewness�and�kurtosis.�ARCH�(1)�
HIIHFW�UHIHUV�WR�WKH�HPSLULFDO�VWDWLVWLFV�RI�WKH�VWDWLVWLFDO�WHVW�IRU�FRQGLWLRQDO�KHWHURVFHGDVWLFLW\�

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�inÀuence�on�others�
ZLWKLQ�WKH�FULVLV�HSLVRGH�

The�¿rst� subsample� is� characterized�by� the�
nature�of�Asian�¿nancial�crisis�(1997).�The�Asian�
¿nancial� crisis� originated� in� Thailand,� then�
ZLGHO\�VSUHDG�WR�PDQ\�$VLD�FRXQWULHV��HVSHFLDOO\�

Hong�Kong�and�Japan�through�affecting�various�
¿nancial� asset� markets.� Accordingly,� we� test�
IRU�YRODWLOLW\�VSLOORYHUV�DPRQJ�$VLDQ�FRXQWULHV��

speci¿cally� from� Thailand,� Japan� and� Hong�
.RQJ�WR�WKH�UHVW�RI�$VLD�

7KH�VHFRQG�VXEVDPSOH�LQFOXGHV�WKH�*OREDO�

¿nancial� crisis� (2007)� and� the� European�
6RYHUHLJQ� 'HEW� &ULVLV� �������� 7KH� IRUPHU�

crisis� stemming� from� the� ¿nancial� crisis�
LQ� WKH� 8QLWHG� 6WDWHV� ZDV� RQH� RI� WKH� PRVW�

VHULRXV� FULVHV� ZLWK� DQ� XQLYHUVDO� LPSDFW��

ZKHUHDV�WKH�ODWWHU�FULVLV�DURVH�LQ�*UHHFH�DQG�

SURIRXQGO\� DIIHFWHG� WKH� (XURSHDQ� 8QLRQ�

FRXQWULHV� LQFOXGLQJ� *HUPDQ\� DQG� WKH� 8.��

$V�WKH�JOREDO�HFRQRP\�LQFUHDVLQJO\�EHFRPHV�

interdependent,�those�severe�¿nancial�shocks�
LQ� RQH� FRXQWU\� ZLOO�� LQ� VRPH� FDVHV�� KDYH� D�

QHJDWLYH� LPSDFW� RQ� RWKHU� FRXQWULHV� VXFK� DV�

WKRVH� LQ� 6RXWKHDVW� $VLD�� 7KXV�� WKLV� VWXG\�

H[DPLQHV� WKH�YRODWLOLW\� VSLOORYHU�HIIHFW�IURP�

WKH�8QLWHG�6WDWHV��UHODWHG�WR�WKH�JOREDO�FULVLV��

DQG�*HUPDQ\��8.��UHODWHG�WR�WKH�GHEW�FULVLV�LQ�

(XURSH��UHVSHFWLYHO\�WR�GHYHORSLQJ�FRXQWULHV�

QDPHO\� ,QGRQHVLD�� 3KLOLSSLQHV�� 0DOD\VLD��

6LQJDSRUH��7KDLODQG�DQG�9LHWQDP�

7KHQ�� EDVHG� RQ� WHVW� UHVXOWV� IURP� HDFK�

VXEVDPSOH��ZH�GUDZ�D�FRQFOXVLRQ�DERXW� WKH�

H[LVWHQFH� RI� YRODWLOLW\� VSLOORYHU� IURP� RQH�

FRXQWU\�WR�DQRWKHU�DQG�FRPSDUH�WKH�OHYHO�RI�

LPSDFW� RI� VKRFNV� LQ� WKRVH� QDWLRQV� RQ� RWKHU�

VHOHFWHG�QDWLRQV��)XUWKHUPRUH��ZH�FRQGXFW�D�

YRODWLOLW\� VSLOORYHU� WHVW�RQ� WKH�HQWLUH�VDPSOH�

WR� SURYLGH� DQ� RYHUYLHZ� RI� WKH� ORQJ�UXQ�

YRODWLOLW\� VSLOORYHU� HIIHFWV� DPRQJ� PDUNHWV��

WKXV�FRQWULEXWLQJ�WR�WKH�FRPSOHWHQHVV�RI�WKLV�

VWXG\�

���(PSLULFDO�5HVXOWV

�����)XOO�VDPSOH�DQDO\VLV

From�the�GARCH-DCC�model,�we�obtain�
WKH� UHVXOWV� RI� WKH� FURVV�PDUNHW� FRQGLWLRQDO�

correlation� coef¿cients.� Developed� markets�
DUH� KLJKO\� FRUUHODWHG� ZLWK� HDFK� RWKHU� DQG�

KDYH� ORZ� FRUUHODWLRQV� ZLWK� WKH� HPHUJLQJ�

PDUNHWV�RYHU�WKH�SHULRG��7KLV�UHVXOW�VXSSRUWV�

LQYHVWPHQW� VWUDWHJ\� WR� SXW� FDSLWDO� UHVRXUFHV�

LQ� HPHUJLQJ�PDUNHWV� IRU� ULVN� FRQVLGHUDWLRQ��

With� regard� to� the� correlation� coef¿cients�
DPRQJ� GHYHORSHG� VWRFN� PDUNHWV�� *HUPDQ\�

DQG� (QJODQG� KDYH� WKH� KLJKHVW� FRUUHODWLRQ�

coef¿cient� (0.875),� followed� by� the� US�
DQG� WKH� 8.� ��������� UHSUHVHQWLQJ� SDLUV� RI�

GHYHORSLQJ�PDUNHWV�LQ�GLIIHUHQW�UHJLRQV��7KH�

ORZHVW�FRUUHODWLRQ� LV�EHWZHHQ�WKH�GHYHORSHG�

VWRFN�PDUNHW�*HUPDQ�DQG�WKH�HPHUJLQJ�RQH�

0DOD\VLD��ZKLFK� LV�UHODWLYHO\� ORZ�FRUUHODWHG�

DW�������

7DEOH����&RQGLWLRQDO�FRUUHODWLRQ�DPRQJ�PDUNHWV�IRU�WKH�ZKROH�VDPSOH�SHULRG��

���-DQ������WR����'HF������
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*UDSKLFDO� LOOXVWUDWLRQV�ZRXOG�EH�EHWWHU� WR�

XQGHUVWDQG� WKH� VWUXFWXUH� RI� WKH� FRUUHODWLRQ�

PDWUL[�LQ�7DEOH����)LJXUH���SURYLGHV�D�GLVSOD\�

RI� SDLUZLVH� FRUUHODWLRQV� DPRQJ� WKH� WHQ�

FRXQWULHV��(GJH�WKLFNQHVV�LQGLFDWHV�WKH�VL]H�RI�

DYHUDJH�SDLUZLVH�FRUUHODWLRQV��1RGH�ORFDWLRQ�

DOVR� VKRZV� DYHUDJH� SDLUZLVH� VSLOORYHUV� ±�

FORVHU� QRGHV� KDYH� KLJKHU� VSLOORYHUV�� ,W� FDQ�

EH� VHHQ� IURP�)LJXUH��� WKDW� WKH����FRXQWULHV�

IRUP�WZR�JURXSV�RI�GHYHORSHG�DQG�HPHUJLQJ�

PDUNHWV�� /RRNLQJ� DW� WKH� QRGH� ORFDWLRQ��

GHYHORSHG�PDUNHWV�DUH�FORVHO\�OLQNHG�WRJHWKHU��

LQGLFDWLQJ� D� KLJKHU� VSLOORYHU� HIIHFWV� DPRQJ�

those�markets�in�full�sample�period.�The�¿ve�
6RXWKHDVW�$VLDQ�PDUNHWV�IRUP�DQRWKHU�JURXS��

ZKLFK� DUH� VFDWWHUHG� IURP� WKH� FHQWHU�� +RQJ�

Kong�and�Japan�are�closer�to�Southeast�Asian�
PDUNHWV� WKDQ� RWKHU� GHYHORSHG� FRXQWULHV��

VXJJHVWLQJ�KLJKHU�VSLOORYHU�HIIHFWV�IURP�WKHVH�

FRXQWULHV�

)LJXUH����3DLUZLVH�&RUUHODWLRQV�DPRQJ�WKH����,QWHUQDWLRQDO�6WRFN�0DUNHWV�±��

)XOO�6DPSOH�IURP���-DQXDU\������WR����'HFHPEHU�����

� 86$ -3 8. *(5 +. ,1'2 0$/ 3+,/ 6,1 7+$,

+. ����� ����� ����� ����� � � � � � �
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)RFXVLQJ� RQ� WKH� WKLFNQHVV� RI� WKH� HGJH�

VL]H�� GHYHORSHG� PDUNHWV� OLNH� WKH� 86��

8.� DQG� *HUPDQ\� KDYH� QRWLFHDEOH� KLJK�

SDLUZLVH� FRUUHODWLRQV�� WKXV� SURYLQJ� WKH�

LQWHUFRQQHFWHGQHVV� DQG� OLQNDJHV� EHWZHHQ�

WKHVH�FRXQWULHV��$PRQJ�WKH�HPHUJLQJ�PDUNHWV��

6LQJDSRUH� KDV� WKH� VWURQJHVW� GLUHFWLRQDO�

VSLOORYHUV� WR� RWKHUV�� H[SUHVVHG� LQ� WKH� FORVH�

ORFDWLRQ�WR�GHYHORSHG�PDUNHWV�

:H� DOVR� DSSO\� WKH� QRQ�SDUDPHWULF� VLJQ�

WHVW�WR�H[DPLQH�WKH� VSLOORYHU�HIIHFWV�RI�HDFK�

SDLU�RI�D�GHYHORSHG�PDUNHW�DQG�DQ�HPHUJLQJ�

PDUNHW��2XU�QXOO�K\SRWKHVLV�IRU�WKH�WHVW�RYHU�

WKH� ZKROH� GDWDVHW� LV� WR� LQYHVWLJDWH� LI� WZR�

GHYHORSHG�VWRFN�PDUNHWV�KDYH�WKH�VDPH�HIIHFW�

RQ� WKH� YRODWLOLW\� VSLOORYHUV� WR� WKH� HPHUJLQJ�

markets.�As�a�result�of�the�test,�the�Japanese�
DQG� WKH� 8.�PDUNHWV� KDYH� KLJKHU� VSLOORYHUV�

LPSDFW� RQ� WKH� 6RXWKHDVW� $VLDQ� HPHUJLQJ�

PDUNHWV�WKDQ�WKRVH�IURP�WKH�86�DQG�*HUPDQ\�

across� the� sample.�This� con¿rms� the� visual�
SUHVHQWDWLRQ� LQ� )LJXUH� ��� 7KH� VLPLODU� UHVXOW�

ZDV�DOVR�DQQRXQFHG�E\�7DWVX\RVKL�0L\DNRVKL�

������� RI� WKH� YRODWLOLW\� VSLOORYHU� HIIHFWV�

which� Japanese�market–� the�Asian� regional�
inÀuence� is� much� stronger� than� the� effect�
IURP�WKH�86�PDUNHW�±�D�JOREDO�IDFWRU�

7KH� IXOO�VDPSOH� DQDO\VLV� VKRZV�

FRUUHODWLRQV� DPRQJ� PDUNHWV� LQ� ��� \HDUV¶�

WLPH�DQG�KHQFH�PD\�IDLO�WR�FDSWXUH�WKH�WLPH�

YDU\LQJ� EHKDYLRU� RI� VWRFN� YRODWLOLWLHV� DQG�

PLVVLQJ� LPSRUWDQW�PRYHPHQWV� LQ� VSLOORYHUV��

The� global� ¿nancial� markets� have� become�
PRUH� LQWHJUDWHG��7KLV� SHULRG� DOVR�ZLWQHVVHV�

some� of� the� most� dramatic� ¿nancial� crisis�
ever� (e.g.,� the�Asian� ¿nancial� crisis� 1997� -�
������WKH�*OREDO�)LQDQFLDO�FULVLV��������������

WKH�(XURSHDQ�'HEW�FULVLV���������������,Q�WKH�

IROORZLQJ�VHFWLRQ��ZH�ZLOO�VWXG\�WKH�VSLOORYHU�

HIIHFWV�LQ�WKHVH�FULVHV�

�����7KH�HYLGHQFH�RI�VSLOORYHU�HIIHFWV�IURP�

the�Asian�¿nancial�crisis�period

In� July� 1997,� the� Asian� ¿nancial� crisis�
VWDUWHG� ZLWK� WKH� GHYDOXDWLRQ� RI� 7KDL� EDKW��

WKHQ�UDSLGO\�VSUHDG�WR�RWKHU�6RXWKHDVW�$VLDQ�

economies.� Following� Forbes� and� Rigobon�
��������ZH�VWXG\�WKH�FRQGLWLRQDO�FRUUHODWLRQV�

DPRQJ� PDUNHWV� EHIRUH� DQG� DIWHU� WKH� FULVLV�

ZLWK�WKH�VWUXFWXUDO�EUHDN�RI�$XJXVW�����������

Results�are�reported�in�Table�3.

,W� LV� QHFHVVDU\� WR� SD\� FORVH� DWWHQWLRQ� WR�

WKH� HIIHFW� RI�$VLDQ� VWRFN� PDUNHWV� RQ� RWKHU�

HFRQRPLHV� LQ� WKLV� FULVLV� SHULRG�� )LUVWO\��

ZH� FRQVLGHU� 7KDLODQG� OLQNDJHV� ZLWK� RWKHU�

PDUNHWV� WR�H[DPLQH� WKH� VSLOORYHUV� IURP� WKLV�

FRXQWU\� ZKHUH� VKRFN� RULJLQDWHV� WR� RWKHUV��

Before� crisis,� the� conditional� correlation�
coef¿cients� of� Thailand� with� developed�
countries� (USA,� Japan,� UK� and� Germany,�
H[FHSW� +RQJ� .RQJ�� DUH� UHODWLYHO\� ORZ� DQG�

almost� only� statistically� signi¿cant� at� 10%.�
+RZHYHU�� DIWHU� WKH� FULVLV�� WKHVH� FRUUHODWLRQV�

increase� signi¿cantly� and� are� statistically�
signi¿cant�at� 1%.�The� non-parametric� sign-
WHVW� PRGHO� VKRZV� WKDW� WKH� VSLOORYHU� HIIHFWV�

IURP�7KDLODQG�WR�WKH�GHYHORSHG�FRXQWULHV�DUH�

statistically�signi¿cant�at�5%�after�the�crisis.�
7KH� OLQNDJHV� EHWZHHQ� 7KDLODQG� DQG� RWKHU�

HPHUJLQJ�PDUNHWV��RQ�WKH�FRQWUDU\��DUH�TXLWH�

high�and�signi¿cant�in�both�periods.

Japan� also� plays� an� important� role�
LQ� LQYHVWLQJ� FDSLWDO� LQ� 6RXWKHDVW� $VLDQ�

GHYHORSLQJ�PDUNHWV��7KLV�GHYHORSHG�FRXQWU\�

LQ� WKH� SUH�FULVLV� SHULRG� KDV� UHODWLYHO\� ORZ�

and� insigni¿cant� coef¿cients� of� conditional�
FRUUHODWLRQV� ZLWK� WKH� 6RXWKHDVW� $VLDQ�

PDUNHWV�� 1HYHUWKHOHVV�� LQ� SRVW�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� inÀuences�
WKH� YRODWLOLW\� RI� DOO� VWRFN� PDUNHWV� LQ� VXE�

VDPSOH� SHULRG�� GHYHORSHG� DQG� HPHUJLQJ�

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

7KH�FRUUHODWLRQV�EHWZHHQ�+RQJ�.RQJ�DQG�

other� markets� are� statistically� signi¿cant� at�
high� level� of� con¿dence,� especially,� Hong�
.RQJ�DQG�WKH�HPHUJLQJ�PDUNHWV�LQ�6RXWKHDVW�

$VLD� DUH� UHODWLYHO\� FRUUHODWHG�� +RZHYHU��

DOWKRXJK�WKH�SULRU�FULVLV�FRUUHODWLRQV�EHWZHHQ�

+RQJ�.RQJ�DQG�RWKHU�GHYHORSHG�PDUNHWV�DUH�

ORZHU�� WKH\� ZLWQHVV� FRQVLGHUDEOH� LQFUHDVH�

GXULQJ� FULVLV� DQG� HYHQ� KLJKHU� FRPSDUHG�

WR� LWV� OLQNDJHV� ZLWK� WKH� HPHUJLQJ� PDUNHWV��

7KH� VLJQ�WHVW� DOVR� VXSSRUWV� WKH� H[LVWHQFH�

RI� VSLOORYHU� HIIHFWV� IURP�+RQJ� .RQJ� VWRFN�

PDUNHW� WR� RWKHU� GHYHORSHG� PDUNHWV� DW� D�

10%� level� of� con¿dence.� Moreover,� Hong�
.RQJ� LV� WKH�$VLDQ� GHYHORSHG�PDUNHW�KLJKO\�

LQWHUFRQQHFWHG�ZLWK�RWKHU�GHYHORSHG�PDUNHWV�

like�the�US,�UK�and�Germany�than�Japanese�
VWRFN�PDUNHW�LV�

:LWK� UHJDUG� WR� WKH� JOREDO� IDFWRU�� WKH� 86�

PDUNHW� LV� WKH� LPSRUWDQW� DQG� FHQWUDO� PDUNHW�

WR� EH� FRQVLGHUHG� LI� WKHUH� LV� VSLOORYHU� HIIHFW�

RI� JOREDO� VKRFNV� WR� HPHUJLQJ� HFRQRPLHV��

,QWHUHVWLQJO\��GXULQJ�WKLV�$VLDQ�FULVLV�SHULRG��

WKHUH� LV� QR� VSLOORYHU� HIIHFW� IURP� WKH� 86�

PDUNHW� WR�HPHUJLQJ�PDUNHWV�DV�WKH� VLJQ�WHVW�

UHVXOW� FDQQRW� UHMHFW� WKH� QXOO� K\SRWKHVLV� RI�

VWDWLVWLFDOO\� DOPRVW� WKH� VDPH� PDJQLWXGH� RI�

FRUUHODWLRQ��+RZHYHU��LW�FDQ�EH�VHHQ�IURP�WKH�

LOOXVWUDWLRQ�RI�)LJXUH���WKDW�6LQJDSRUH�LV�WKH�

GHYHORSLQJ� PDUNHWV� DPRQJ� RWKHU� HPHUJLQJ�

RQHV�KDV�WKH�KLJKHVW�FRUUHODWLRQ�ZLWK�WKH�86�

PDUNHW� DIWHU� FULVLV� ZLWK� D� KLJK� FRUUHODWLRQ�

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�
VSUHDGLQJ� UHWXUQ� YRODWLOLW\� VSLOORYHU� HIIHFW�

WR� WKH� GHYHORSLQJ� PDUNHWV� LQ� 6RXWKHDVW�

$VLD��0RVW�RI�WKH�YRODWLOLW\�VSLOORYHU�HIIHFWV�

RULJLQDWHG�IURP�$VLDQ�PDUNHWV��WR�RWKHUV��:H�

DOVR� DSSO\� WKH� VLJQ�WHVW� PHWKRG� WR� FRPSDUH�

WKH� VSLOORYHU� HIIHFW� IURP� WKUHH� PDUNHWV�

Thailand,� Japan� and�Hong�Kong� to� explore�
which� market� transmit� the� most� signi¿cant�
VSLOORYHU� HIIHFWV� WR� WKH� GHYHORSHG� PDUNHWV��

)URP� WKH� UHVXOW�� ZH� FDQQRW� UHMHFW� WKH� QXOO�

K\SRWKHVLV� DQG� FRQFOXGH� WKDW� GXULQJ� FULVLV��

WKH�VSLOORYHU�HIIHFWV�IURP�WKHVH�WKUHH�PDUNHWV�

WRZDUGV� WKH� GHYHORSHG� FRXQWULHV� H[SUHVVHG�

in�the�correlation�coef¿cients�are�nearly� the�
VDPH�

�����7KH�HYLGHQFH�RI�VSLOORYHU�HIIHFWV�IURP�

7KH� *OREDO� &ULVLV� ������� DQG� (XURSHDQ�

'HEW�&ULVLV�������

7KH�VDPSOH�LV�GLYLGHG�LQWR�WKUHH�SHULRGV��

SULRU� ±� FULVLV� ���0DUFK� ����� ±� ��� 2FWREHU�

������� GXULQJ� FULVLV� ����2FWREHU������ ±� ���

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�

��UHSRUWV�WKH�FRQGLWLRQDO�FRUUHODWLRQV�DPRQJ�

PDUNHWV�LQ�WKLV�VDPSOH�

3ULRU�FULVLV�DQG�GXULQJ�FULVLV�SHULRGV

Panel�A�and�B�of�Table�4�shows�that�most�
RI� FRUUHODWLRQV� EHWZHHQ� GHYHORSHG� PDUNHWV�

including�UK,�Japan,�Germany,�UK�and�the�
6RXWKHDVW� $VLDQ� HPHUJLQJ� PDUNHWV� EHIRUH�

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

YRODWLOLW\�RI�VWRFN�UHWXUQ�LQ�6RXWKHDVW�PDUNHWV�

DQG�GHYHORSHG�PDUNHWV�PHQWLRQHG��6RN�*HH�

HW� DO� ������� UHDFK� WKH� VLPLODU� FRQFOXVLRQ��

$OO�WKH�VLJQ�WHVW�UHVXOWV�EHWZHHQ�FRUUHODWLRQV�

RI� HDFK� GHYHORSHG� PDUNHW� LQFOXGLQJ� 86��
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Japan,� Germany,� UK,� respectively,� with� all�
WKH� UHPDLQLQJ� PDUNHWV�� ZLWK� WKH� UHPDLQLQJ�

GHYHORSHG� PDUNHWV�� DQG� ZLWK� WKH� HPHUJLQJ�

PDUNHWV� VKRZ� WKDW� ZH� DUH� DEOH� WR� UHMHFW�

WKH� QXOO� K\SRWKHVLV� +�� LQ� RQH�VLGHG� WHVW��

FRUUHODWLRQV� EHIRUH� DQG� GXULQJ� FULVLV� DUH�

HTXDO�� WKXV� DFFHSWLQJ� WKH� K\SRWKHVLV� +���

WKH�FRUUHODWLRQV�EHWZHHQ� WKH�PDUNHWV�GXULQJ�

crisis�are�signi¿cantly�higher�than�that�before�
FULVLV�

$JDLQ�� ZH� LOOXVWUDWH� WKH� SDUZLVH�

FRUUHODWLRQV�WR�EHWWHU�REVHUYH�FRUUHODWLRQV�DQG�

VSLOORYHUV�EHWZHHQ�PDUNHWV��VHH�)LJXUHV���DQG�

���� /RRNLQJ� DW� WKH� QRGH� ORFDWLRQ�� DOWKRXJK�

WKH\�VSUHDG�RXW�DQG�LQGLFDWH�DQ�LQGHSHQGHQW�

UHODWLRQVKLS� LQ� WKH� SULRU�FULVLV� SHULRG�� WKH�

QRGHV� EHFRPH� FORVHU� WRJHWKHU� GXULQJ� FULVLV��

7KLV�EHKDYLRXU�LQGLFDWHV�VWURQJHU�SUHVHQFH�RI�

WKH�VSLOORYHUV�HIIHFWV�GXULQJ�FULVLV�FRPSDUHG�

WR� WKH� SUHYLRXV� SHULRG��(VSHFLDOO\�� WKH� QRGH�

RI�9LHWQDPHVH�LQIDQW�VWRFN�PDUNHW�LV�ORFDWHG�

considerably� far�from�others�during� the�¿rst�
FULVLV� SHULRG�� EXW� WKHQ� PRYH� FORVHU� GXULQJ�

FULVLV�� 7XUQLQJ� WR� WKH� WKLFNQHVV� RI� HGJHV�

FRQQHFWLQJ� HDFK� PDUNHW�� ZH� FDQ� HDVLO\�

witness�that�the�edges�are�signi¿cantly�thicker�
GXULQJ�FULVLV�SHULRG�FRPSDUHG�WR�WKRVH�EHIRUH�

FULVLV�� 0RUH� LQWHUHVWLQJO\�� WKH� WUHQG� RI� WKH�

SDLUZLVH�FRUUHODWLRQV�RI�GHYHORSHG�PDUNHWV�LQ�

FRQQHFWLRQ�ZLWK�GHYHORSLQJ�PDUNHW�LV�QHDUO\�

WKH�VDPH�WR�WKH�IXOO�VDPSOH�DQDO\VLV��KRZHYHU��

LQGLFDWHV� FOHDUO\� WKLFNHU� HGJHV� GXULQJ� WKH�

FULVLV�WKDQ�LQ�WKH�ORQJ�UXQ�

The�sign�test�of�increase�in�correlations�∆ρ�
EHIRUH� DQG� GXULQJ�FULVLV� EHWZHHQ�GHYHORSHG�

PDUNHWV� DQG� WKH� HPHUJLQJ� PDUNHWV� VKRZV�

WKDW� WKH� LQFUHDVH� LQ� FRUUHODWLRQV� EHWZHHQ�

86� PDUNHW� �SUHVHQWLQJ� JOREDO� IDFWRU�� DQG�

HPHUJLQJ�PDUNHWV�LV�KLJKHU�WKDQ�WKH�LQFUHDVH�

in� correlation� between� Japan� and� emerging�

PDUNHWV�� SURYLQJ� WKDW� VSLOORYHU� HIIHFWV� IURP�

JOREDO�PDUNHW�DUH�VXSHULRU�LQ�FRPSDULVRQ�ZLWK�

WKRVH� HIIHFWV� IURP�$VLDQ� PDUNHW�� $OWKRXJK�

WKLV� UHVXOW� PD\� VRXQG� FRQWUDGLFWRU\� WR� WKH�

IXOO�VDPSOH�DQDO\VLV�ZKLFK�ZH�FRQFOXGH� WKH�

UHJLRQDO� IDFWRU� KDV� D� VWURQJHU� LPSDFW� RQ�

WKH� HPHUJLQJ�PDUNHWV�� WKLV� SHULRG� LV� LQ� WKH�

*OREDO�FULVLV�DQG�PD\�HPSKDVL]H�WKH�JUHDWHU�

inÀuence� of�global� factor�on� other�markets.�
9RODWLOLW\� VSLOORYHU� HIIHFWV� IURP� (XURSHDQ�

PDUNHWV�WR�HPHUJLQJ�PDUNHWV�DUH�DOVR�QRW�DV�

VWURQJ�DV�WKRVH�IURP�WKH�86��,W�LV�QRW�DEOH�WR�

UHMHFW�+��K\SRWKHVLV��LQFUHDVH�LQ�FRUUHODWLRQV��

∆ρ,�between�each�of�two�developed�markets�
WR� HPHUJLQJ� PDUNHWV� DUH� HTXDO�� ZKHQ� ZH�

FRQGXFW�WKH�VLJQ�WHVW�RQ�EHIRUH�GXULQJ�FULVLV�

∆ρ� between�Germany/UK/Japanese�markets�
DQG� WKH� HPHUJLQJ� PDUNHWV�� ZKLFK� PHDQV�

that�there�is�no�signi¿cant�difference�among�
WKH� YRODWLOLW\� VSLOORYHUV� IURP� WKH� (XURSHDQ�

PDUNHW� DQG� $VLDQ� PDUNHW� WR� WKH� HPHUJLQJ�

PDUNHWV�� 7KH� UHVXOW� DURXVHV� DQ� LQWHUHVWLQJ�

SRLQW� EHFDXVH� LQ� WKH� (XURSHDQ� GHEW� FULVLV��

WKH� YRODWLOLW\� VSLOORYHUV� IURP� WKH� (XURSHDQ�

PDUNHWV�DUH�QRW�HYHQ�KLJKHU�WKDQ�WKRVH�HIIHFWV�

originated� from� the� Japanese� markets.� The�
effects�are�also�reÀected�in�the�Figure�4�with�
WKH�VDPH�ZLGWK�RI�HGJH�SDLUZLVH�FRUUHODWLRQV�

EHWZHHQ� WKH� 8.� DQG� HPHUJLQJ� PDUNHWV� DV�

well�as�Germany�or�Japan�to�those.

$V� PHQWLRQHG� EHIRUH� EDVHG� RQ� WKH�

LOOXVWUDWLRQ�� 9LHWQDP� PDUNHW� LV� TXLWH�

LQVXODWHG�� &RUUHODWLRQV� EHWZHHQ� 9LHWQDP�

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

LQWHUGHSHQGHQFH� ZLWK� RWKHU� PDUNHWV� LQ�

EHIRUH�FULVLV� SHULRG�� 'XULQJ� FULVLV� SHULRG��

FRUUHODWLRQV� EHWZHHQ� WKLV� PDUNHW� ZLWK� WKH�

GHYHORSHG� RQHV� DUH� VWLOO� WKH� ORZHVW� DPRQJ�

HPHUJLQJ� PDUNHWV�� QHYHUWKHOHVV�� LQFUHDVLQJ�

QHDUO\�IRXU�WLPHV�FRPSDULQJ�ZLWK�LWVHOI�EHIRUH�
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)LJXUH����3DLUZLVH�&RUUHODWLRQV�EHIRUH�WKH�*OREDO�FULVLV��������FULVLV�DQG��

WKH�(XURSHDQ�'HEW�&ULVLV��������IURP���0DUFK������WR����2FWREHU���

)LJXUH����3DLUZLVH�&RUUHODWLRQV�GXULQJ�WKH�*OREDO�FULVLV��������FULVLV�DQG��

WKH�(XURSHDQ�'HEW�&ULVLV��������IURP����2FWREHU������WR����'HFHPEHU�����'HEW�

&ULVLV��������IURP���0DUFK������WR����2FWREHU���
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crisis�and�all�become�statistically�signi¿cant.�
7KLV�VKRZV�WKDW�WKH�FRUUHODWLRQ�RI�WKLV�FRXQWU\�

LV�VWURQJHU�GXULQJ�FULVLV��LQ�RWKHU�ZRUGV��WKHUH�

LV�WKH�FOHDUHU�VLJQ�RI�YRODWLOLW\�VSLOORYHUV�IURP�

GHYHORSHG�PDUNHWV�WR�9LHWQDPHVH�PDUNHW�

'XULQJ�FULVLV�DQG�3RVW�FULVLV�SHULRGV

7KLV�VWXG\�HPSOR\HG�RQH�VLGHG�6LJQ�7HVW�

ZLWK� +
�
�� ³Correlation� ρ� among� countries�

GXULQJ� WKH� FULVLV� DQG� LQ� SRVW�FULVLV� SHULRG�

DUH� HTXDO´� DQG� +
�
�� ³Correlation� ρ� among�

countries�in�post-crisis�period�is�signi¿cantly�
ORZHU�WKDQ�WKDW�GXULQJ�WKH�FULVLV´��7KH�WHVW�RQ�

correlation� between� the�US,� Japan,� the�UK,�
*HUPDQ\� UHVSHFWLYHO\� DQG� RWKHU� FRXQWULHV��

shows� that� ρ�among� countries� in� post-crisis�
period� are� all� signi¿cantly� lower� than� that�
during� crisis.� Speci¿cally,� being� consistent�
ZLWK� WKH� UHVXOWV� IURP� SUHYLRXV� FRUUHODWLRQ�

WHVWV� RYHU� SUH�FULVLV� YHUVXV� GXULQJ� FULVLV�

period,� the� correlation� coef¿cients� between�
the� US,� UK,� Japan,� Germany,� in� turn� with�
WKH�UHVW�RI�WKH�VWRFN�PDUNHWV�GXULQJ�WKH�FULVLV�

tends� to� be� signi¿cantly� higher� than� that� in�
SRVW�FULVLV�HSLVRGH��7KH�UHVXOWV�REWDLQHG�IURP�

WHVWLQJ� RQ� FRUUHODWLRQ� EHWZHHQ� HDFK� RI� WKH�

IRXU� DERYH�PHQWLRQHG� PDUNHWV� UHVSHFWLYHO\�

DQG� RWKHU� GHYHORSHG� PDUNHWV� DV� ZHOO� DV�

$VLDQ� HPHUJLQJ� PDUNHWV� KDYH� UHMHFWHG� +��

at� a� 5%� signi¿cance� level.� Therefore,� there�
LV� HYLGHQFH� RI� YRODWLOLW\� VSLOORYHU� HIIHFWV� RI�

UHWXUQ�LQ�WKLV�VWXG\��+RZHYHU��WKH�FRUUHODWLRQ�

EHWZHHQ�WKH�8.�DQG�PRVW�HPHUJLQJ�PDUNHWV��

H[FHSW� IRU� 6LQJDSRUH�� LQ� WKH� SRVW�FULVLV�

SHULRG�� DOEHLW� GHFUHDVLQJ� FRPSDUHG� WR� WKDW�

GXULQJ� FULVLV� SHULRG�� LV� QRW� VWDWLVWLFDOO\�

signi¿cant.� This� could� partly� be� explained�
E\� WKH� ODVWLQJ� LPSDFW� RI� WKH� (XURSHDQ� GHEW�

crisis�(2010),�hence�the�inÀuence�of�volatility�
LQ� WKH�8.�PDUNHW�RQ�RWKHU� 6RXWKHDVW�$VLDQ�

PDUNHWV� LV� VWLOO� TXLWH� VWURQJ�� 6XEVHTXHQWOO\��

WKH�FRUUHODWLRQV�EHWZHHQ�8.�DQG�WKRVH�$VLDQ�

QDWLRQV� LQ� WKH� SRVW�FULVLV� SHULRG�� DOWKRXJK�

falling,�are�not�statistically�signi¿cant.

$V� FDQ� EH� VHHQ� IURP� 7DEOH� ��� 6LQJDSRUH�

VKRZV� WKH� VWURQJHVW� FRUUHODWLRQ� ZLWK� WKH� 86��

UK,�Japan,�Germany�stock�markets�respectively�
GXULQJ�WKH�FULVLV�SHULRG�LQ�FRPSDULVRQ�ZLWK�DQ\�

RWKHU�6RXWKHDVW�$VLD�PDUNHWV��WKXV�KLJKOLJKWLQJ�

WKH�FORVH�OLQNDJHV�EHWZHHQ�6LQJDSRUH�DQG�WKRVH�

IRXU�GHYHORSHG�FRXQWULHV��ZKLFK�DOLJQV�ZLWK�WKH�

IXOO�VDPSOH�DQDO\VLV�

,Q� WKH� FDVH� RI� 9LHWQDP�� UHJDUGLQJ� WKH�

PDUNHW� FRUUHODWLRQ� EHWZHHQ� 9LHWQDP� DQG�

HDFK� GHYHORSHG� FRXQWU\� LQ� WKH� FULVLV� SHULRG��

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�between�Vietnam�in�
post-crisis�period�and�the�US,�Japan,�Germany,�
8.�PDUNHWV�VWLOO�VKRZ�WKH�ORZHVW�YDOXH�ZKHQ�

FRPSDUHG� WR� WKH� FRUUHODWLRQ� EHWZHHQ� WKHVH�

IRXU�PDUNHWV� DQG� WKH� UHVW� RI� 6RXWKHDVW�$VLD��

7KLV�LPSOLHV�WKDW�WKH�OLQNDJH�EHWZHHQ�9LHWQDP�

DQG�GHYHORSHG�FRXQWULHV�LV�VWLOO�UHODWLYHO\�ORRVH�

FRPSDUHG�WR�RWKHU�6RXWKHDVW�$VLDQ�FRXQWULHV��

)RFXVLQJ�RQ�WKH�JUDSK��ZH�FDQ�FOHDUO\�REVHUYH�

the� signi¿cant� differences� between� Figure�
�� DQG� )LJXUH� ��� 7KH� )LJXUH� �� VKRZV� ODUJH�

FKDQJHV�ZKHUH� WKH�QRGH�SRVLWLRQ� LV� VFDWWHUHG�

DFFRPSDQLHG� E\� WKH� WKLQ� HGJHV�� HVSHFLDOO\�

9LHWQDP�LV�LVRODWHG�IURP�JURXS�RI�PDUNHWV�

/RRNLQJ� DW� WKH� FRUUHODWLRQV� DPRQJ�

GHYHORSHG� FRXQWULHV� WKHPVHOYHV� LQFOXGLQJ�

the� US,� UK,� Germany,� Japan� and� Hong�
Kong� during� the�crisis,� the�coef¿cients�also�
GHPRQVWUDWH� D� VWURQJ� FRUUHODWLRQ� DPRQJ�

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

SHULRGV�LQ�WKH�SUH�FULVLV�DQG�SRVW�FULVLV�DUH�QRW�

YHU\�GLIIHUHQW�IURP�WKH�IXOO�VDPSOH�EDVHG�RQ�

WKH�ORQJ�UXQ�DVSHFWV��)RU�H[DPSOH��WKH�VWURQJ�

FRUUHODWLRQV� EHWZHHQ� WKH� 86�� WKH� 8.� DQG�

*HUPDQ\�DUH�UHFRUGHG�WKURXJKRXW�WKH�SHULRG�

DV� ZHOO� DV� KLJK� FRUUHODWLRQ� RI� 6LQJDSRUH� RU�

ORRVH� LQWHUFRQQHFWHGQHVV� RI� 9LHWQDPHVH�

PDUNHWV� WRZDUGV� RWKHUV�� +RZHYHU�� GXULQJ�

WLPHV� RI� FULVLV�� ZH� FDQ� FOHDUO\� REVHUYH� WKDW�

WKH� FRUUHODWLRQV� LQFUHDVH� IURP� PDUNHWV� WR�

PDUNHWV�GHSHQGLQJ�RQ�WKH�UHJLRQDO�RU�JOREDO�

IDFWRUV�WKDW�WULJJHUHG�WKH�FULVLV��DQG�WKHUHIRUH�

WKH� QRGHV� EHFRPH� FORVHU� DV� ZHOO� DV� WKH�

WKLFNQHVV� RI� WKH� HGJHV� KDYH� DOVR� LQFUHDVHG��

SURYLQJ�WKH�UREXVW�YRODWLOLW\�VSLOORYHU�HIIHFWV�

DFURVV�PDUNHWV�

���&RQFOXVLRQ

,Q� WKLV� SDSHU�� ZH� PHDVXUH� WKH� YRODWLOLW\�

VSLOORYHU� HIIHFWV� IURP� WKH� PDMRU� JOREDO� DQG�

UHJLRQDO�PDUNHWV��WKH�86��WKH�8.��*HUPDQ\��

Japan� and� Hong� Kong)� to� Southeast�Asian�
VWRFN� PDUNHWV� IURP� ����� WR� ������ )XOO�

VDPSOH� DQDO\VLV� VKRZV� WKDW� WKH� YRODWLOLW\�

spillover�from�the�UK�markets�and�Japanese�
PDUNHWV� WR� WKH� 6RXWKHDVW� $VLDQ� HPHUJLQJ�

PDUNHWV� LV� VWURQJHU�DQG�PRUH� DSSDUHQW� WKDQ�

WKRVH�WUDQVPLWWHG�IURP�WKH�86�DQG�*HUPDQ\�

PDUNHWV�� :H� WKHQ� VWXG\� YRODWLOLW\� VSLOORYHU�

HIIHFWV�LQ�GLIIHUHQW�FULVLV�WLPH�IURP�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����3DLUZLVH�&RUUHODWLRQV�DIWHU�WKH�*OREDO�FULVLV��������FULVLV�DQG��

WKH�(XURSHDQ�'HEW�&ULVLV��������IURP���-DQXDU\������WR����'HFHPEHU�����



5(6($5&+�21�(&2120,&�$1'�,17(*5$7,21

(;7(51$/�(&2120,&6�5(9,(:1R������������� ��

Japanese�and�Hong�Kong�transmitted�shocks�
to� other� countries.� Only� Japanese� market�
FOHDUO\�SURGXFHV�VSLOORYHU�HIIHFWV�WR�WKRVH�LQ�

Southeast�Asia.� In� the� global� ¿nancial� and�
(XURSHDQ�GHEW�FULVLV��KRZHYHU��WKH�FRUUHODWLRQ�

EHWZHHQ� WKH� GHYHORSHG� PDUNHWV� DQG�

HPHUJLQJ�PDUNHWV�LQ�6RXWKHDVW�$VLD�LQFUHDVH�

considerably,� thus,� con¿rming� the� presence�
RI� YRODWLOLW\� VSLOORYHU� HIIHFWV� IURP� WKH� 86��

WKH� 8.� DQG� *HUPDQ\�PDUNHWV� WR� HPHUJLQJ�

PDUNHWV��0RUHRYHU��WKH�VSLOORYHU�HIIHFW�IURP�

JOREDO� IDFWRU� �WKH�86�� WR� HPHUJLQJ�PDUNHWV�

LV� VWURQJHU� WKDQ� WKRVH� IURP� WKH� (XURSHDQ�

or� Japanese�markets.� It� is� interesting� to� see�
WKDW�JLYHQ� WKH�(XURSHDQ�GHEW�FULVLV�� WKHUH� LV�

no�signi¿cant�difference�between�the�impact�
RI� VSLOORYHU� IURP� WKH� (XURSHDQ�PDUNHWV� �LQ�

WKH� 8.� DQG� *HUPDQ�� DQG� WKH� HIIHFW� IURP�

Asian�developed�markets�in�Japan�and�Hong�
.RQJ�WR�WKH�6RXWKHDVW�$VLDQ�HPHUJLQJ�VWRFN�

PDUNHW��+RZHYHU��DIWHU�FULVLV��WKH�FRUUHODWLRQV�

EHWZHHQ� 8.� DQG� HPHUJLQJ�PDUNHWV� DUH� QRW�

OLNHO\� WR� GHFUHDVH�� SURYLQJ� WKH� SHUVLVWHQW�

LPSDFW�RI�WKH�(XURSHDQ�GHEW�FULVLV�LQ������RQ�

WKH� YRODWLOLW\� RI� HPHUJLQJ� PDUNHWV��$PRQJ�

WKH� HPHUJLQJ� VWRFN� PDUNHWV�� 6LQJDSRUH� LV�

WKH� PRVW� VWURQJO\� FRUUHODWHG� ZLWK� DOO� WKH�

GHYHORSHG�PDUNHWV�� HVSHFLDOO\� GXULQJ� FULVLV��

ZKHUHDV� WKH� FRUUHODWLRQ� EHWZHHQ� 9LHWQDP�

DQG�GHYHORSHG�PDUNHWV�DUH�DOZD\V�WKH�ORZHVW�

DPRQJ�HPHUJLQJ�RQHV��HYHQ�WKRXJK�WKH�OHYHO�

RI�FRUUHODWLRQV�RI�9LHWQDP�ZLWK�WKHVH�PDUNHWV�

KDV�FRQVLGHUDEO\�LQFUHDVHG�

,Q� FRQFOXVLRQV�� WKH� FRUUHODWLRQV� EHWZHHQ�

GHYHORSHG�PDUNHWV�DQG�HPHUJLQJ�PDUNHWV�LQ�

6RXWKHDVW�$VLD�KDYH�ULVHQ�VKDUSO\�GXULQJ�WKH�

periods�of�crisis,�reÀecting�a�strong�existence�
RI� YRODWLOLW\� VSLOORYHU� HIIHFWV� EHWZHHQ�

WKHVH� GHYHORSHG� PDUNHWV� LQFOXGLQJ� 8QLWHG�

States,� Japan,� Germany,� Hong� Kong� and�
WKH� HPHUJLQJ� PDUNHWV�� 7KXV�� LQYHVWRUV� DUH�

XQOLNHO\�WR�EH�DEOH�WR�GLYHUVLI\�WKHLU�SRUWIROLR�

E\� FRQVWUXFWLQJ� WKHLU� SRUWIROLR� IURP� VWRFNV�

RI� ERWK�GHYHORSHG�DQG�HPHUJLQJ�PDUNHWV� WR�

DFKLHYH�WKHLU�GXDO�WDUJHW�RI�VHHNLQJ�IRU�KLJK�

UHWXUQ�ZKLOH�UHGXFLQJ�ULVN�

,Q� WKLV� SDSHU�� ZH� H[DPLQH� WKH� YRODWLOLW\�

VSLOORYHU� HIIHFWV� EHWZHHQ� WKH� GHYHORSHG�

PDUNHWV� DQG� 6RXWKHDVW� $VLDQ� HPHUJLQJ�

PDUNHWV� E\� FRPSDULQJ� WKH� FRQGLWLRQDO�

FRUUHODWLRQV� REWDLQHG� IURP� WKH� '&&�

multivariate�GARCH�model�in�prior-,�during-�
DQG�SRVW�FULVLV�SHULRG��,W�ZRXOG�EH�LQWHUHVWLQJ�

WR�H[DPLQH� WKH� G\QDPLFV� RI� VSLOORYHUV� RYHU�

WLPH�XVLQJ�D� UROOLQJ�ZLQGRZ�DQDO\VLV��$OVR��

XVLQJ� FURVV�PDUNHW� FRUUHODWLRQV� DOORZV� XV�
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