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7KLV�VWXG\ �H[ DPLQHV�WKH�VWRFN�PDUNHW�LQWHJUDWLRQ�EHWZHHQ�PDMRU�HPHUJLQJ�PDUNHWV�LQ�
GLIIHUHQW� UHJLRQV� RI� WKH� ZRUOG�� QDPHO\ �� 7XUNH\ �� 5XVVLD�� %UD] LO�� . RUHD�� 6RXWK� $ IULFD�� DQG�
3RODQG��7KH�VWXG\ �HPSOR\ V�D�YDULHW\ �RI�FR�LQWHJUDWLRQ�WHVWV��L�H���( QJOH�* UDQJHU��( * ��� � � � � � ��
-RKDQVHQ� �� � � � � �� -RKDQVHQ� DQG� -XVHOLXV� �� � � � � �� WKH� %RXQGV� WHVW� �3HVDUDQ� HW� DO�� �� � � � � � WR�
PHDVXUH� WKH� ORQJ�WHUP� UHODWLRQVKLS�� DQG� * UDQJHU� FDXVDOLW\ � DSSURDFK� IRU� WKH� VKRUW�WHUP�
UHODWLRQVKLS� EHWZHHQ� WKRVH� PDUNHWV�� 7KH� UHVXOWV� XQIROGHG� WKDW� EHWZHHQ� %UD] LO� DQG� 3ROLVK�
PDUNHWV� ORQJ� DQG� VKRUW�WHUP� UHODWLRQVKLS� FRXOG� EH� GLDJQRVHG� WKURXJK� WKH� DIRUHPHQWLRQHG�
WHVWV� VDYH� WKH� %RXQGV� WHVW�� ZKLOVW� WKH� VDPH� %RXQGV� WHVW� FRQILUPHG� WKH� H[ LVWHQFH� RI� D�
VLJQLILFDQW�FR�LQWHJUDWLRQ�EHWZHHQ�5XVVLDQ�DQG�. RUHDQ�VWRFN�PDUNHWV���
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� ��,QWURGXFWLRQ�

( PHUJLQJ� PDUNHWV� �( 0 V�� KDYH� ORQJ� FDSWXUHG� WKH� DWWHQWLRQ� RI� LQWHUQDWLRQDO�

LQYHVWRUV� DQG� JOREDO� SRUWIROLR� PDQDJHUV� GXH� WR� WKH� JHQHUDO� WHQGHQF\ � WR� UHPRYH�

FDSLWDO� PDUNHW� FRQVWUDLQWV� WKURXJKRXW� WKH� ZRUOG� ZKLFK� PDGH� DFFHVVLRQ� LQWR� WKHVH�

PDUNHWV� OHVV� EXUGHQVRPH� DV� ZHOO� DV� WKH� HPHUJHQFH� RI� QHZ� DQG� YLEUDQW� PDUNHWV�

RIIHULQJ�KLJK�UHWXUQ�RSSRUWXQLWLHV�YLD�GLYHUVLILFDWLRQ��WKH�ORJLF�RI�ZKLFK�VLPSO\ �UHVWV�

XSRQ� WKH� GLVWULEXWLRQ� RI� WKH� ULVN� RI� LQYHVWPHQW� E\ � FKDQQHOOLQJ� WKH� IXQGV� WR� OHVV�

LQWHJUDWHG�PDUNHWV���

,Q� UHWURVSHFW�� WKH� VWXGLHV� RQ� LQWHJUDWLRQ� VRXJKW� WR�GHDO�ZLWK�WKH�UHOHYDQW�LVVXHV�

DSSHDUHG�VROHO\ �LQ�WKH�GHYHORSHG�PDUNHWV�� ' 0 V��RI�8 6��-DSDQ��DQG�: HVWHUQ�( XURSH��

<HW��WKH�LVVXH�RI�( 0 V�KDV�UHFHQWO\ �JDLQHG�D�FRPPRQ�SDUODQFH�DPRQJ�WKH�ILQDQFLDO�

OLWHUDWL�EHFDXVH�WKH\ �SURYLGH�WKH�LQYHVWRUV�ZLWK�OXFUDWLYH�RSSRUWXQLWLHV�RI�SRUWIROLR�

GLYHUVLILFDWLRQ� IRU� WKH� DVVHWV� ZKLFK� ZHUH� IRUPHUO\ � LQYHVWHG� RQO\ � LQ� WKH� ' 0 V�

REYLRXVO\ �WKDQNV�WR�WKH�ORZ�FRUUHODWLRQ�FRHIILFLHQW�LQ�EHWZHHQ��VHH�&KHXQJ�DQG�+R�

�� � � � � ��' LYHFKD��� � � � � � ��

0 DQ\ �UHVHDUFKHUV�DQDO\ ] HG�ORQJ�DQG�VKRUW�UXQ�UHODWLRQVKLSV�EHWZHHQ�PDUNHWV�RU�

JURXSV�RI�PDUNHWV�E\ �HPSOR\ LQJ�YDULHG�PHWKRGV��' H) XVFR��� � � � � �DQG�) HOL[ �� � � � � � �

IRXQG�QR�ORQJ�UXQ�FR�PRYHPHQW�EHWZHHQ�8 6�DQG�( 0 V�� ,Q�WKHLU�VWXG\ �� . ZDQ�HW�DO�

�� � � � � � FODLPHG� WKDW� 7DLZDQ�� 6RXWK� . RUHD�� 6LQJDSRUH� DQG� +RQJ� . RQJ� ZHUH� FR�

LQWHJUDWHG� ZLWK� WKH� * �� � FRXQWULHV� UDWKHU� WKDQ� ZLWK� HDFK� RWKHU�� &KRXGKU\ � � � � � � � �

H[ DPLQHG�WKH�ORQJ�UXQ�UHODWLRQVKLS�EHWZHHQ�VL[ � / DWLQ�$ PHULFDQ�DQG�WKH�8 6�VWRFN�

PDUNHWV� DQG� IRXQG� RXW� D� VRXQG�HYLGHQFH�RI�FR�LQWHJUDWLRQ�DQG�HTXDOO\ �VLJQLILFDQW�

FDXVDOLW\ � DPRQJ� VL[ � / DWLQ� $ PHULFDQ� LQGLFHV� ZLWK� RU� ZLWKRXW� 8 6� LQGH[ �� 6LPLODUO\ �

/ LQQH� �� � � � � � FRQILUPHG� FR�LQWHJUDWLRQ� DPRQJ� WKH� FHQWUDO� ( XURSHDQ� PDUNHWV�� \ HW��

FRXOG�QRW�UXQ�LQWR�LW�DQ\ �FUHGLEOH�HYLGHQFH�VXSSRUWLQJ�WKHLU�FR�LQWHJUDWLRQ�ZLWK�WKH�

PDWXUH� PDUNHWV�� +RZHYHU�� LQ� WKH� SUHYLRXV� VWXGLHV� 0 DF� ' RQDOG� �� � � � � � DQG�

9 DUDQNRYD� �� � � � � � GLVFRYHUHG� VLJQLILFDQW� ORQJ� UXQ� UHODWLRQV� EHWZHHQ� &HQWUDO�

( XURSHDQ� DQG� ' 0 V�� 6\ ULRSXORV� �� � � � � � PHDVXUHG� WKH� LPSDFW� RI� ( 0 8 � RQ� VWRFN�

PDUNHW�OLQNDJHV�DQG�XQIROGHG�D�ORQJ�UXQ�FR�PRYHPHQW�EHWZHHQ�&HQWUDO�( XURSHDQ�

DQG�' 0 V��8 6�DQG�* HUPDQ\ ����

,Q�DQRWKHU�VWXG\ �� 5DWDQDSDNRUQ�DQG�6KDUPD� �� � � � � �KDQGOHG�WKH�ORQJ�DQG�VKRUW�

UXQ� UHODWLRQVKLSV� DPRQJ� VWRFN� LQGLFHV� RI� 8 6�� ( XURSH�� $ VLD�� / DWLQ� $ PHULFD� DQG�

( DVWHUQ�( XURSH�0 LGGOH�( DVW�EHIRUH�DQG�GXULQJ�WKH�$ VLDQ�FULVHV��$ OWKRXJK�WKH\ �GLG�

QRW�ILQG�RXW�D�PHDQLQJIXO�LQGLFDWRU�SURYLQJ�FR�LQWHJUDWLRQ�LQ�WKH�SUHFHGLQJ�SHULRG��



¨�© ������&�,
��� 
«ª¬����I����#©�����I[&���I��#�	�+3��#�o����­B8��
��� ������������"G®��
,�� �
H
/�¯ °+1�1+± ²[/#³4/$°

�

D

WKH\ �UHSRUWHG�WKDW�RQH�VLJQLILFDQW�FR�LQWHJUDWLQJ�YHFWRU�DQG�VRPH�VKRUW�WHUP��FDXVDO��

UHODWLRQV�ZHUH�REVHUYHG�GXULQJ�WKH�LQYROYHG�FULVHV��<DQJ�HW�DO��� � � � � �HQFRXQWHUHG�

ZLWK�D�FOHDU�HYLGHQFH�RI�FR�LQWHJUDWLRQ�EHWZHHQ�PRVW�( 0 V�DQG�WKH�8 6�LQ�UHVSRQVH�WR�

WKH� JOREDO� ( 0 � FULVHV� GXULQJ� � � � � �� � � � � DQG� UHDOL] HG� WKDW� VLJQLILFDQW� HYHQWV�

SRWHQWLDOO\ �FDXVHG�WR�VWUXFWXUDO�EUHDNV�LQ�FR�LQWHJUDWLRQ�WHVWV���

,W� IROORZV�WKDW�PDMRULW\ �RI�WKH�DIRUHPHQWLRQHG�VWXGLHV�H[ DPLQHG�WKH�LQWHJUDWLRQ�

DPRQJ� ( 0 V� ZLWKLQ� WKHLU� RZQ� UHJLRQ� DQG� ZLWK� WKH� ' 0 V�� DQG� RQO\ � D� IHZ� RI� WKHP�

VFRXWHG�RXW�IRU�FR�LQWHJUDWLRQ�DPRQJ�( 0 V�LQ�GLIIHUHQW�UHJLRQV��,Q�RXU�VWXG\ �ZH�WU\ �

WR�FRYHU�WKLV�JDS�E\ �KDQGOLQJ�WKH�LVVXH�RI�FR�LQWHJUDWLRQ�DPRQJ�PDMRU�( 0 V��7XUNH\ ��

%UD] LO��5XVVLD��. RUHD��6RXWK�$ IULFD��DQG�3RODQG��LQ�GLIIHUHQW�UHJLRQV��0 LGGOH�( DVW��

/ DWLQ�$ PHULFD��) DU�( DVW��$ IULFD�DQG�( DVWHUQ�( XURSH��DORQJ�' HFHPEHU�� � � � �$ XJXVW�

� � � � �SHULRG��: H�IRFXV�RQ�WKH�( 0 V�ZLWK�WKH�KLJKHVW�PDUNHW�FDSLWDOL] DWLRQ�YDOXHV�LQ�

\ HDU�� � � � �LQ�WKHLU�RZQ�UHJLRQ�EHFDXVH�RI�WKHLU�KLJK�FDSDELOLW\ �RI�UHSUHVHQWLQJ�WKHLU�

UHJLRQ��7KH�FRPELQDWLRQ�RI�PDUNHW�FDSLWDOL] DWLRQ�YDOXHV�RI�WKH�FRXQWULHV�ZKLFK�WKLV�

VWXG\ � VHOHFWHG� DV� LWV� ORFXV� SRLQW� FRQVWLWXWHV� DSSUR[ LPDWHO\ � � � � SHUFHQW� RI�WKH�WRWDO�

PDUNHW� FDSLWDOL] DWLRQ� YDOXHV� RI� WKH� � � � FRXQWULHV� ZKLFK� DUH� VXSSRVHG� WR� EH�

GHYHORSLQJ�PDUNHWV�RI�� � � � ��7KH�VKDUH�RI�%UD] LO�LQ�WKH�/ DWLQ�$ PHULFDQ�VWRFN�PDUNHW�

QRZ�DSSURDFKHV�WR�� � �SHUFHQW��ZKHUHDV�LW�LV�� � �SHUFHQW�IRU�. RUHD��DQG��� � �SHUFHQW�

IRU� 5XVVLD� DQG� 3RODQG� LQ� WKHLU� UHVSHFWLYH� UHJLRQV�� 7XUNH\ � DQG� 6RXWK� $ IULFD�

GRPLQDWHV�0 LGGOH�( DVW�DQG�$ IULFD�UHVSHFWLYHO\ �ZKHUH�WKHUH�KDV�EHHQ�QR�DQ\ �VHULRXV�

FRPSHWLWRU�WR�WKHP�VR�IDU��: H�LQFRUSRUDWH�WKH�7XUNLVK�VWRFN�PDUNHW�LQWR�RXU�VWXG\ �

EHFDXVH�RI�LWV�FDWHJRULFDOO\ �KLJK�PDUNHW�FDSLWDOL] DWLRQ�ZLWKLQ�WKH�UHJLRQ�LW�VLWXDWHV��

DV�ZHOO�DV�LWV�SRWHQWLDO�DV�D�VHULRXV�FDQGLGDWH�IRU�IXOO�PHPEHUVKLS�LQ�WKH�( 8 �ZKLFK�

DWWUDFWV� PDQ\ � LQWHUQDWLRQDO� LQYHVWRUV� DQG� JOREDO� SRUWIROLR� PDQDJHUV�� / DVWO\ �� WKH�

SDSHU� FRQWLQXHV� ZLWK� VHFWLRQV�� RQH� EULHIO\ � LQWURGXFLQJ� WKH� GDWD�� DQG� DQRWKHU�

VXPPDUL] LQJ�WKH�PHWKRGRORJ\ �DQG�WKH�ILQDO�RQH�SUHVHQWLQJ�WKH�HPSLULFDO�UHVXOWV�DQG�

GLVFXVVLQJ�WKH�LPSOLFDWLRQV��

� ��0 HWKRGRORJ\ �

� �� ��7HVWLQJ�8 QLW�5 RRW��

,Q�RUGHU�WR�WHVW�ZKHWKHU�WKH�WZR�PDUNHWV�DUH�FR��LQWHJUDWHG��LW�LV�QHFHVVDU\ �WR�ILUVW�

GHWHUPLQH�WKH�HDFK�QDWLRQDO�VWRFN�LQGH[ �LV�LQGLYLGXDOO\ �LQWHJUDWHG�DW�WKH�VDPH�RUGHU��

7HVWLQJ�IRU�XQLW�URRW�ZH�XVH�WKH�$ XJPHQWHG�' LFNH\ �DQG�) XOOHU��$ ' ) � � � � � � � � �WHVW��

%HFDXVH�RI�WKH�VKRUW�FRPLQJV�RI�WKLV�WHVW��ZH�DOVR�DSSO\ �3KLOOLSV�DQG�3HUURQ� �33��

� � � � � � �DQG�. ZLDWNRZVNL��3KLOOLSV��6FKPLGW��DQG�6KLQ��. 366��� � � � � � �XQLW�URRW�WHVWV��
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$ FFRUGLQJ� WR� WKH� . 366� WHVW�� D� WLPH� VHULHV� FDQ� EH� GHFRPSRVHG� LQWR� WKH� VXP� RI� D�

GHWHUPLQLVWLF�WUHQG��D�UDQGRP�ZDON��DQG�D�VWDWLRQDULW\ �HUURU��
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. 366� WHVWV� WKH� QXOO� K\ SRWKHVLV� WKDW� WLPH� VHULHV� KDV� QR� XQLW� URRW� LV� EDVHG� RQ�

FDOFXODWLQJ�/ 0 �VWDWLVWLFV�DQG�FRPSDULQJ�FULWLFDO�YDOXHV�GHULYHG�E\ �. ZLDWNRZVNL�HW�DO�

�� � � � � ��/ 0 �VWDWLVWLFV�LV��
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� �� ��7HVWLQJ�&RLQWHJUDWLRQ��

: H� VWDUW� ZLWK� ( QJOH�* UDQJHU� �� � � � � � WZR�VWHS� SURFHGXUH� WKDW� LV� DSSOLHG� WR�

HVWLPDWH�WKH�ORQJ�UXQ�HTXLOLEULXP�UHODWLRQVKLS�E\ �DSSO\ LQJ�$ ' ) �XQLW�URRW�WHVWV�IRU�

WKH�HVWLPDWHG�UHVLGXDOV��: KHQ�LW�LV�IRXQG�WKDW�HDFK�WLPH�VHULHV�LV�LQWHJUDWHG�ZLWK�WKH�

VDPH� RUGHU�� ( QJOH�* UDQJHU� �� � � � � � WZR�VWHS� SURFHGXUH�FDQ�EH�XVHG� IRU�HVWLPDWLQJ�

FR�LQWHJUDWLRQ�� ) LUVW� UHVLGXDOV� DUH� REWDLQHG�� $ IWHU� WKDW�� $ ' ) � WHVW� SURFHGXUH� LV�

LPSOHPHQWHG�RQ�HVWLPDWHG�UHVLGXDOV��

2 WKHU�PHWKRGV�RI�FR�LQWHJUDWLRQ�DSSOLHG�IRU�HVWLPDWLQJ�DQG�WHVWLQJ�WKH�QXPEHUV�RI�

ORQJ� UXQ� FR�LQWHJUDWLQJ� UHODWLRQVKLSV� EHWZHHQ� YDULDEOHV� DUH� -RKDQVHQ� �� � � � � � DQG�

-RKDQVHQ� DQG� -XVHOLXV� �� � � � � � FR�integration tests. “Trace”  and “maximum 

eigenvalue”  test statistics are used for testing the null hypothesis that there is no co�

LQWHJUDWLRQ�EHWZHHQ�VHULHV��7UDFH�VWDWLVWLFV�WHVWLQJ�WKH�QXOO�K\ SRWKHVLV�WKDW�WKHUH�LV�DW�

PRVW�U�GLVWLQFW�FR�LQWHJUDWLQJ�YHFWRUV�FRUUHVSRQGV�WR��

� )1log(log2)(
1
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ZKHUH�4 ��� �LV�WKH�/ 5�VWDWLVWLFV��
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Ù

Él DUH�WKH�S�–�U�VPDOOHVW�HLJHQYDOXHV��DQG�

7�LV�WKH�QXPEHU�RI�REVHUYDWLRQV��0 D[ LPXP� ( LJHQYDOXHV�LV�DSSOLHG� IRU�FRPSDULQJ�
WKH� QXOO� K\ SRWKHVLV� RI� U� FRLQWHJUDWLQJ� YHFWRUV� DJDLQVW� WKH� DOWHUQDWLYH� RI� �U� � � � FR�
LQWHJUDWLQJ�YHFWRUV��7KH�PD[ �VWDWLVWLFV�LV�JLYHQ�E\ ��

�
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-RKDQVHQ��� � � � � �DQG�( QJOH�* UDQJHU��� � � � � �FR�LQWHJUDWLRQ�SURFHGXUH�FDQ�EH�XVHG�

RQO\ �LI�ERWK�WKH�WLPH�VHULHV�LQYHVWLJDWHG�DUH�,� � � ��%RXQGV�WHVW��3HVDUDQ�HW�DO��� � � � � � �

FDQ�EH�XVHG�LQ�FDVH�RI�VRPH�WLPH�VHULHV�DUH�,� � � �RWKHUV�,� � � ��%RXQGV�WHVW�LV�EDVHG�RQ�

HVWLPDWHG�XQUHVWULFWHG�( UURU�&RUUHFWLRQ�0 RGHO��8 ( &0 ��ZKLFK�FDQ�EH�ZULWWHQ�DV��
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ZKHUH� b ñ � LV� FRQVWDQW� WHUP�� b ò � DQG� b ó � DUH� ORQJ� WHUP� PXOWLSOLHUV� DQG� S� LV� WKH�

RSWLPXP�ODJ��%HFDXVH�PRQWKO\ �GDWD�VHW�LV�XVHG��ILUVW�3�LV�VHW�WR�� � �DQG�GHFUHDVHG�RQH�
E\ � RQH� WR� JHW� PLQLPXP� $ ,&� IRU� HDFK� PRGHO�� %RXQGV� WHVW� LV� EDVHG� RQ� WHVWLQJ�
VLJQLILFDQFH� b ò � DQG� b ó � E\ � XVLQJ� : DOG� WHVW�� &ULWLFDO� YDOXH� ERXQGV� FUHDWHG� E\ �

3HVDUDQ�DUH�XVHG�IRU�WHVWLQJ��&DOFXODWHG�) �VWDWLVWLFV�ELJJHU�WKDQ�,� � � �FULWLFDO�YDOXHV�
PHDQV�WKH�H[ LVWHQFH�RI�FR�LQWHJUDWLRQ��DQG���&DOFXODWHG�) �VWDWLVWLFV�VPDOOHU�WKDQ�,� � � �
FULWLFDO�YDOXHV�HPSKDVL] H�QR�FR�LQWHJUDWLRQ��&DOFXODWHG�) �VWDWLVWLFV�EHWZHHQ�FULWLFDO�
YDOXH�ERXQGV�HPSKDVL] HV�LQ�HPSLULFDO�UHVXOWV��

� �� ��,QYHVWLJDWLQJ�6KRUW�5 XQ�5 HODWLRQVKLS�

$ OWKRXJK� -RKDQVHQ��� � � � � �DQG�( QJOH�* UDQJHU� �� � � � � �FR�LQWHJUDWLRQ�SURFHGXUHV�

DUH�XVHG�IRU�GHWHUPLQLQJ�ORQJ�WHUP�HTXLOLEULXP�UHODWLRQV��VKRUW�WHUP�UHODWLRQV�FDQ�EH�

GHWHUPLQHG�E\ �* UDQJHU�FDXVDOLW\ �WHVW��
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�  are the countries’  stock indices. K is the lag length determined by 

$ ,&�LQ�WKLV�SDSHU��1 RW�UHMHFWLQJ�WKH�QXOO�K\ SRWKHVLV�RI�
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PHDQV� WKDW� \ �

� � GRHV� QRW� * UDQJHU�FDXVH\ � �� 0 RUHRYHU�� QRW� UHMHFWLQJ� WKH� QXOO� RI�
�
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� ==== bbb �+ �PHDQV�WKDW� \ �

�

 GRHV�QRW�* UDQJHU�FDXVH\ �

� ���

� ��' DWD�

7KH� GDWD� FRQVLVW� RI� PRQWKO\ � VWRFN� PDUNHW� LQGH[ � REVHUYDWLRQV� IRU� PDMRU� ( 0 V��

7XUNH\ �� %UD] LO�� 5XVVLD�� . RUHD�� 6RXWK� $ IULFD� DQG� 3RODQG� LQ� GLIIHUHQW�UHJLRQV��7KH�

LQGLFHV�DUH�SURYLGHG�IURP�0 RUJDQ�6WDQOH\ �&DSLWDO�,QWHUQDWLRQDO��0 6&,���$ OO�VHULHV�

DUH�LQ�8 6�GROODUV�DQG�LQ�QDWXUDO�ORJV��7KH�VDPSOH�SHULRG�LV�' HFHPEHU�� � � � ��$ XJXVW�

� � � � �JLYLQJ�D�WRWDO�RI�� � � �REVHUYDWLRQV��

�7DEOH� � � JLYHV� GHVFULSWLYH� VWDWLVWLFV� RI� WKH� PRQWKO\ � VWRFN� PDUNHW� UHWXUQV�� 7KH�

UHWXUQV�DUH�FRPSXWHG�DV�ORJDULWKPLF�GLIIHUHQFHV��7KH�PRQWKO\ �UHWXUQV�DUH�EHWZHHQ�
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� �� � � � DQG� � �� � � � SHUFHQW� ZLWK� VWDQGDUG� GHYLDWLRQV� EHWZHHQ� � �� � � � DQG� � �� � � ��

. XUWRVHV� RI� LQGLFHV� DUH� UHODWLYHO\ � ORZ� DQG� WKH� QXOO� RI� QRUPDOLW\ � LV� UHMHFWHG� LQ� DOO�

H[ FHSW�%UD] LO�DQG�5XVVLD�E\ �-DUTXH�%HUD�WHVW���

OBP�Q0R SUT

V-S!W.X!Y#Z [0\ Z ]*S_^0\ P,\ Z W	\ Z X!W�`La�YBb&a�c0\ d0R ef^0\ a�X!ghb&P�Y!g*S#\ji-S#\ k5Y!c5W�Z cml-^mV-a,R R P�Y!W=n V-S!XUTMo�o�p�q r-k0s-t*u�u�v,w

OBk5Y!g*S3e xBY!P+yMZ R i-k5W.W	Z P zfa�Y!S!P ^5{+rU`LY#Z X!P |=a,R P�c5}
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„
ˆ

†*‹

~€•!Œ�• •3‚ ƒ*„ ƒ+†
N

„ ƒ,Ž+… ƒ*„ ƒMŠ
N

Šj„ †0ƒ,‹ ƒ*„ …*†,…
N

„
ˆ

Ž+…

•
„ •m„ ‹0„ Š5‡

ˆ
‹0„ ‘�†,Š ‹0„ Ž�Ž+Š ‹0„ Š0Ž�Ž ‹0„ ‘

ˆ
‘ ‹0„ ‘*‹�Ž

•�’
•3“_‚*•!”.” ‹0„ ‘�†0‡ ‹0„ Š�Š

N •
‹0„

ˆ�ˆ
Š

•
‹0„ ƒ,Ž

ˆ
‹0„ ƒ�ƒ,‹ ‹0„ Ž+…�Š

–_—�˜ ™ š�”.• ” …j„ …0‹+Š ‘5„ ‘*‹,‘ …j„ Š5ƒ�‡ ‘5„ Š0Ž
ˆ

…j„ ‡�ƒ,‹ ‘5„
ˆ

ƒ,Ž

›3•3˜Lœ+—*•
• •

•3˜L•žŽ0„ Š�Š*†5Ÿ,Ÿ ƒ*„ …�…�Š …j„ ‹+…5‡ ‡*„ †*Ž*ƒ*Ÿ,Ÿ Ž0„ …5ƒ,‹0Ÿ,Ÿ
ˆ

…j„ Š5ƒ+†5Ÿ,Ÿ

Notes: ª**º denotes significant at 5 percent level.

� ��( P SLULFDO�5 HVXOWV�

� �� ��8 QLW�5 RRW�7HVW�5 HVXOWV�

7KH�UHVXOWV�IRU�WKH�$ ' ) ��33�DQG�. 366�IRU�XQLW�URRW�DUH�SUHVHQWHG�LQ�7DEOH�� ��7KH�

$ ' ) �DQG�33�WHVWV�LQGLFDWH�WKDW�WKH�QXOO�K\ SRWKHVLV�RI�H[ LVWHQFH�RI�XQLW�URRW�FDQ�QRW�

EH�UHMHFWHG�DW�OHYHO�RI�VHULHV�DW�� � �OHYHO��DQG�WKH�QXOO�RI�XQLW�URRW�LV�UHMHFWHG�DW�ILUVW�

GLIIHUHQFH� RI� VHULHV� DW� � � � OHYHOV�� WKXV� DOO� LQGLFHV� KDYH� XQLW� URRW� DFFRUGLQJ� WR� WKH�

$ ' ) �DQG�33�WHVW��+RZHYHU��. 366�WHVW�UHVXOWV�DUH�PRUH�FRPSOLFDWHG���6LQFH�WKH�QXOO�

RI�VWDWLRQDULW\ �FDQ�QRW�EH�UHMHFWHG�DW�OHYHO�ZLWK�RU�ZLWKRXW�WUHQG�RI�VHULHV�DW�� � �OHYHO�

LQ�7XUNH\ ��SULFH�LQGH[ �RI�7XUNH\ �LV�LQWHJUDWHG�RI�RUGHU�� �RU�,� � � �DW�OHYHO�RI�GDWD�DW�

� � �OHYHO��) RU�. RUHD��WKH�QXOO�RI�VWDWLRQDULW\ �LV�UHMHFWHG�DW�OHYHO�ZLWK�RU�ZLWKRXW�WUHQG�

RI�VHULHV�DW�� � �OHYHO��FRQVHTXHQWO\ ��3ULFH�LQGH[ �RI�. RUHD�DUH�,� � � �DW�OHYHO�RI�GDWD�DW�

� � �OHYHO��

�

�

�

�

�

�
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7KH�QXOO�RI�VWDWLRQDULW\ �FDQ�QRW�EH�UHMHFWHG�DW�WKH�OHYHO�RI�VHULHV�ZLWKRXW�WUHQG�DQG�

FDQ� EH� UHMHFWHG� DW� WKH� OHYHO� RI� VHULHV� ZLWK� WUHQG� DW� � � � VLJQLILFDQFH� OHYHO� IRU� 6��

$ IULFD��%UD] LO�DQG�3RODQG��&RQYHUVHO\ ��WKH�QXOO�RI�VWDWLRQDULW\ �LV�UHMHFWHG�DW�WKH�OHYHO�

RI�VHULHV�ZLWKRXW�WUHQG�DQG�FDQ�QRW�EH�UHMHFWHG�DW�WKH�OHYHO�RI�VHULHV�ZLWK�WUHQG�DW�� � �

VLJQLILFDQFH�OHYHO�IRU�5XVVLD��$ IWHU�LQYHVWLJDWLQJ�ILJXUHV�RI�GLVWULEXWLRQ�RI�GDWD��ZH�

UHDOL] H�WKDW�WKHUH�DUH�WUHQGV�LQ�GDWD��FRQVHTXHQWO\ �ZH�FRQVLGHU�WKH�WHVW�UHVXOWV�ZLWK�

WUHQG��) RU�WKLV�UHDVRQ��WKH�VWRFN�LQGLFHV�RI�6��$ IULFD��%UD] LO�DQG�3RODQG�DUH�,� � � �DQG�

WKH�VWRFN�LQGLFHV�RI�5XVVLD�DQG�7XUNH\ �DUH�,� � � �DFFRUGLQJ�WR�WKH�UHVXOW�RI�. 366�WHVW�

UHVXOWV�ZLWK�WUHQG��

,Q�RUGHU�WR�WHVW�FR�LQWHJUDWLRQ��ERWK�RI�VHULHV�PXVW�EH�,� � � ��7KXV��LI�ZH�FRQVLGHU�

$ ' ) �RU�33�WHVWV�DV�D�YDOLG�WHVW�IRU�GHWHUPLQLQJ�VWDWLRQDULW\ ��ZH�FDQ�XVH�-RKDQVHQ��

DQG�( QJOH�* UDQJHU�&R�LQWHJUDWLRQ�0 HWKRG��%XW�LI�. 366�LV�XVHG�DV�D�YDOLG�WHVW���FR�

LQWHJUDWLRQ�EHWZHHQ�5XVVLD�DQG�WKH�RWKHU�FRXQWULHV�H[ FHSW�5XVVLD�FDQ�EH�WHVWHG�E\ �

%RXQGV�WHVW�VLQFH�7XUNH\ �LV�,� � � �DQG�WKH�RWKHUV�H[ FHSW�5XVVLD�DUH�,� � � ��

�

�

�
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7DEOH�� �UHSRUWV�WKH�ERXQGV�WHVW�UHVXOWV��FDOFXODWHG�) �VWDWLVWLFV�IDOO�EHORZ�WKH�,� � � �

FULWLFDO� ERXQGV� RI� WKH� ) � VWDWLVWLFV�� WKXV� WKH� QXOO� RI� QR� FR�LQWHJUDWLRQ� FDQ� QRW� EH�

UHMHFWHG�� &RQVHTXHQWO\ � 7XUNLVK� VWRFN� PDUNHW� LV� QRW� SDLU�ZLVH� FR�LQWHJUDWHG� ZLWK�

HDFK�RI�WKH�HTXLW\ �PDUNHWV�LQ�%UD] LO�� . RUHD��6��$ IULFD��DQG�3RODQG��5XVVLD�LV�SDLU�

ZLVH�FR�LQWHJUDWHG�ZLWK�. RUHD�DW�� � �OHYHO�DQG�ZLWK�6RXWK�$ IULFD�DW�� � � �OHYHO���

� �� ��&RLQWHJUDWLRQ�7HVW�5 HVXOWV�

: H� VWDUW� ZLWK� ( QJOH�* UDQJHU� DQG� -RKDQVHQ� SURFHGXUH� IRU� WHVWLQJ� FRLQWHJUDWLRQ�

EDVHG�RQ�WKH�UHVXOW�RI�$ ' ) �DQG�33�WHVWV�WKDW�DOO�VHULHV�DUH�,� � � ��

7DEOH� � �UHSRUWV�WKH� ( QJOH�* UDQJHU�FR�LQWHJUDWLRQ�SURFHGXUH��WKH�QXOO�RI�QR�FR�

LQWHJUDWLRQ�LV�UHMHFWHG�IRU�7XUNH\ �DQG�%UD] LO�DW�� � � �DV�ZHOO�DV�%UD] LO�DQG�3RODQG�DW�

� � �OHYHO��7KHUH�LV�QR�FR�LQWHJUDWLRQ�UHODWLRQVKLS�EHWZHHQ�RWKHU�FRXQWULHV���
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7DEOH�� �SUHVHQWV�-RKDQVHQ�FR�LQWHJUDWLRQ�WHVWV�UHVXOWV�WRJHWKHU�ZLWK�� � � �DQG�� � � �

FULWLFDO�YDOXHV�RI�WKH�WUDFH�DQG�PD[ LPXP�HLJHQYDOXH�VWDWLVWLFV��7KH�FRPSXWHG�YDOXHV�

RI�ERWK�VWDWLVWLFV�DUH�EHORZ�WKH�FRUUHVSRQGLQJ�FULWLFDO�YDOXHV��VXJJHVWLQJ�WKDW�WKH�QXOO�

K\ SRWKHVLV�RI�QR�FRLQWHJUDWLRQ�FDQQRW�EH�UHMHFWHG�IRU�DOO�H[ FHSW�%UD] LO�DQG�3RODQG��

LQ�SDUDOOHO�ZLWK�WKH�UHVXOWV�REWDLQHG�WKURXJK�WKH�( QJOH�* UDQJHU�FR�LQWHJUDWLRQ�WHVW���

� �� ��* UDQJHU�&DXVDOLW\ �7HVWV�5 HVXOWV�

7DEOH� � � UHSRUWV� WKH� UHVXOWV� RI� WKH� * UDQJHU�FDXVDOLW\ � WHVW� ZKLFK� LV� HPSOR\ HG� WR�

DVVHVV� WKH� VKRUW�WHUP� FDXVDO� UHODWLRQVKLSV� EHWZHHQ� HDFK� PDUNHW� LQ� RXU� VWXG\ �� 7KH�

UHVXOWV�VXJJHVW�WKDW�WKHUH�LV�QR�WZR�ZD\ �FDXVDOLW\ �EHWZHHQ�HDFK�PDUNHW��+RZHYHU��

WKHUH� LV� D� * UDQJHU� FDXVDOLW\ � UXQQLQJ� IURP� WKH� 6RXWK�$ IULFD�DQG�3RODQG�WR�%UD] LO��

IURP�. RUHD�WR�5XVVLD�DQG�IURP�3RODQG�WR�6RXWK�$ IULFD�DW�� � �OHYHO�DQG�IURP�3RODQG�

DQG�%UD] LO�WR�7XUNH\ �DW�� � � �OHYHO���
OBP�Q0R SBv

ömY!P�c0s*S!Y
ï

P�k5W.P,R Z \ emOBS!W	\ji-S!W.k0R \ W

$UZ0s*Y!P�c0s*S!Y_X!P�k5W.S!W&%9Z OÜi xÜi i-^ zhi ^*r |�'

OÜi

•

î0{ T���(
‹0„ …0‹ ‹0„

ˆ
Š ‹0„ ‹+… ‹0„ Ž,‘

xÜi

ˆ
„ ‹*ƒ

•
‹0„ ‹,‘ ‹0„ ƒ+‘ ‹0„ †�‘ ‹0„ ‡,Ž

i-^

ˆ
„ ‹*ƒ

ˆ
„ ƒ�‡

•
‹0„ ƒ,‹ ‹0„ ‹*ƒ ‹0„

N
…

zhi

ˆ
„ ‡,‹ …j„ Ž

ˆ

v*{ o*)�(*(

• N
„

ˆ
ƒ …j„ Ž�‹

^*r

ˆ
„ †

ˆ

v*{ v,î+(*(

ˆ
„ ‹+Š ‹0„ †�†

•

v*{ T!t+(*(

|�' î0{ v5T�( o*{ )�p�(*(*(

ˆ
„ …�Š ‹0„

ˆ#N
‹0„

ˆ
Ž

•

Ô‰Ù

e null hypothesis (Ho) refers the fact that ªno causal relationº. Lag length is 1 selected by AIC. The 
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7KH� ILQGLQJV� RI� WKH� VWXG\ � FRQILUP� RXU� K\ SRWKHVLV� RQ� WKH� JURXQGV� WKDW� WKH�

LQWHUQDWLRQDO� LQYHVWRUV� DQG� JOREDO� SRUWIROLR� PDQDJHUV� FDQ� UHDS� ODUJH� SURILWV� E\ �

GLYHUVLI\ LQJ�WKHLU�SRUWIROLR�LQWR�GLIIHUHQW�( 0 V�LQ�WKH�GLIIHUHQW�UHJLRQV�� ,Q�DGGLWLRQ��

WKH� VWXG\ � SURYLGHV� XV� ZLWK�VRPH�KLQWV�UHJDUGLQJ�KRZ�WR�GLYHUVLI\ �SRUWIROLR�LQ�WKH�

PRVW�OXFUDWLYH�IDVKLRQ��) RU�LQVWDQFH��RQH�FDQ�LQIHU�IURP�WKH�UHVXOWV�RI�WKH�DQDO\ VHV�

WKHUHRI�WKH�IDFW�WKDW�WKHUH�H[ LVWV�D�ORQJ�UXQ�UHODWLRQVKLS�SULPDULO\ �EHWZHHQ�%UD] LO�DQG�

3RODQG��KHQFH��LW�ZRXOG�QRW�EH�PHDQLQJIXO�IRU�LQWHUQDWLRQDO�LQYHVWRUV�DQG�SRUWIROLR�

PDQDJHUV�WR�LQYHVW�VLPXOWDQHRXVO\ �LQ�WKRVH�WZR�PDUNHWV�ZKLFK�SRVH�DV�VWURQJO\ �FR�

LQWHJUDWHG��2 Q�WKH�RWKHU�VLGH��WKH�UHVXOWV�XQYHLOHG�D�GHOLFDWH�ORQJ�WHUP�FR�LQWHJUDWLRQ�

UHODWLRQVKLS�EHWZHHQ�7XUNLVK�DQG�%UD] LOLDQ��DQG�EHWZHHQ�5XVVLDQ�DQG�6RXWK�$ IULFDQ�
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VWRFN� PDUNHWV�� D� VHWWLQJ� ZKLFK� PD\ � GHOLPLW� WKH� DOWHUQDWLYHV� IRU� LQYHVWRUV� WR� VWHHU�

WKHLU� PRQH\ �� +RZHYHU�� ZKHQ� WKH� %RXQGV� WHVW� ZDV� HPSOR\ HG�� LW� ZDV� UXQ� LQWR� D�

PHDQLQJIXO�ORQJ�WHUP�FR�LQWHJUDWLRQ�EHWZHHQ�5XVVLD�DQG�. RUHD��%HVLGHV��ZKLOH�WKH�

VWXG\ �IRXQG�RXW�WKDW�VRPH�RI�WKH�VWRFN�PDUNHWV�FDQ�PRGHUDWHO\ �LQIOXHQFH�HDFK�RWKHU�

LQ�WKH�VKRUW�UXQ��LURQLFDOO\ ��LW�FRXOG�QRW�ILQG�DQ\ �FUHGLEOH�PDUN�RI�FR�LQWHJUDWLRQ��EH�

ORQJ�RU�VKRUW�WHUP��EHWZHHQ�7XUNH\ ��D�FDQGLGDWH�PHPEHU�IRU�WKH�IXOO�PHPEHUVKLS�LQ�

WKH�( XURSHDQ�8 QLRQ�DQG�3RODQG��D�8 QLRQ�PHPEHU��DV�ZHOO�DV�5XVVLD��D�QHLJKERULQJ�

FRXQWU\ �� 7R� WKH� FRQWUDU\ �� WKH� VWXG\ � XQHDUWKHG� D� OLQNDJH�� DOEHLW� IOLPV\ �� EHWZHHQ�

%UD] LO�DQG�7XUNH\ ��FRPSDUDWLYHO\ �PRUH�GLVWDQW�PDUNHWV���
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