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7KH�SDUWLDO�HIIHFW�RI�QRPLQDO�H[FKDQJH�UDWH�YRODWLOLW\�RQ�H[SRUWV�IURP�HDFK
(08� PHPEHU� WR� WKH� UHVW� RI� WKH� (08� LV� HVWLPDWHG� RQ� DQQXDO� GDWD� IRU
��������� XVLQJ� PRGHUQ� WLPH�VHULHV� PHWKRGV�� 7KH� ORQJ�UXQ� UHODWLRQV
EHWZHHQ� H[FKDQJH� UDWH� YRODWLOLW\� DQG� H[SRUWV� DUH� PRVWO\� QHJDWLYH� DQG� LQ
VHYHUDO�FDVHV� LQVLJQLILFDQWO\�GLIIHUHQW� IURP�]HUR��7KXV�� WKHVH� HVWLPDWHV�GR
QRW�SURYLGH�PXFK�VXSSRUW�IRU�WKH�K\SRWKHVLV�WKDW�WKH�HOLPLQDWLRQ�RI�QRPLQDO
H[FKDQJH� UDWH�YRODWLOLW\�ZLOO� VLJQLILFDQWO\� LQFUHDVH� WUDGH�ZLWKLQ� WKH�(08�
+RZHYHU��WKH�(08�ZLOO�SUHVXPDEO\�OHDG�WR�JHRJUDSKLFDO�FRQFHQWUDWLRQ�RI
SURGXFWLRQ�DQG�WKHUHIRUH�LQGLUHFWO\�WR�LQFUHDVHG�WUDGH�ZLWKLQ�WKH�(08�DQG�
GXULQJ� D� WUDQVLWLRQDO� VWDJH�� WR� LQFUHDVHG� IRUHLJQ� GLUHFW� LQYHVWPHQW�� ERWK
ZLWKLQ�WKH�(08�DQG�EHWZHHQ�WKH�(08�DQG�WKH�UHVW�RI�WKH�ZRUOG�
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$�PDMRU� HFRQRPLF� JRDO� RI� WKH� (08� LV� WR� LQFUHDVH� WUDGH� DQG� LQYHVWPHQW
EHWZHHQ� PHPEHU� VWDWHV� DQG� WKHUHE\� WR� VWUHQJWKHQ� WKH� 6LQJOH� 0DUNHW�
([SHFWDWLRQV�RI�UHDFKLQJ�WKH�JRDO�DUH�QRWDEO\�KLJKHU�DPRQJ�SROLF\PDNHUV
DQG� EXVLQHVVPHQ� WKDQ� DPRQJ� HFRQRPLVWV�� 7KH� IRUPHU� VHH� WKH� FRVWV� RI
FXUUHQF\�H[FKDQJH�DQG�H[FKDQJH�UDWH�XQFHUWDLQW\�DV�IRUPLGDEOH�EDUULHUV�WR
LQWHUQDWLRQDO�WUDGH�DQG�LQYHVWPHQW��ZKLOH�WKH�ODWWHU�KDYH�EHHQ�XQDEOH�LQ�WKH
SDVW�WR�ILQG�WKHRUHWLFDO�DQG�HPSLULFDO�VXSSRUW�IRU�VXFK�D�YLHZ�

7KH�PDLQ�JRDO�RI�WKLV�VWXG\�LV�WR�HVWLPDWH�WKH�HIIHFWV�RI�QRPLQDO�H[FKDQJH
UDWH�XQFHUWDLQW\�RQ�WUDGH�EHWZHHQ�PHPEHU�FRXQWULHV�EHIRUH�WKH�VWDUW�RI�WKH
(08�� %\� GRLQJ� VR�� ZH� KRSH� WR� JHW� DQ� LGHD� RI� WKH� TXDOLWDWLYH� DQG
TXDQWLWDWLYH� HIIHFWV� RI� HOLPLQDWLQJ� QRPLQDO� H[FKDQJH� UDWH� XQFHUWDLQW\
DOWRJHWKHU�

7KHRUHWLFDOO\�� WKH� HIIHFWV� RI� H[FKDQJH� UDWH� YRODWLOLW\� RQ� WUDGH� DUH
DPELJXRXV��,Q�SDUWLFXODU�DQG�SHUKDSV�FRQWUDU\�WR�LQWXLWLRQ��LW�LV�QRW�FHUWDLQ
WKDW�H[FKDQJH�UDWH�YRODWLOLW\�PXVW�UHGXFH�WUDGH��(PSLULFDOO\��WKH�UHVXOWV�DUH
DOVR�DPELJXRXV�DQG�GHSHQG��DPRQJ�RWKHU�WKLQJV��RQ�ZKDW�PHWKRGRORJ\�LV
HPSOR\HG��(DUO\�UHVHDUFK�EDVHG�RQ�HLWKHU�WLPH�VHULHV�RU�FURVV�VHFWLRQ�GDWD
DQG� VLPSOH� 2/6� HVWLPDWLRQ� SURGXFHG� PL[HG� UHVXOWV�� 2Q� EDODQFH�� WUDGH
VHHPV�WR�EH�HVVHQWLDOO\�XQDIIHFWHG��RU��LI�WKH�HVWLPDWHV�DUH�VLJQLILFDQW��RQO\
PDUJLQDOO\� DIIHFWHG�E\� H[FKDQJH� UDWH�YRODWLOLW\��%XW�PRUH� UHFHQW� UHVHDUFK
EDVHG� RQ� PRGHUQ� WLPH�VHULHV� PHWKRGV� GHOLYHUV� UHVXOWV� WKDW� DUH� OHVV
DPELJXRXV�� PRVW� RI� WKH� VWXGLHV� HVWLPDWH� QHJDWLYH� DQG� VXEVWDQWLDO� HIIHFWV
ERWK� LQ� WKH� VKRUW� DQG� WKH� ORQJ� UXQ��:H�ZLOO� HPSOR\� VXFK�PHWKRGV� LQ� WKLV
VWXG\��&RPSDUHG� WR� SUHYLRXV� VWXGLHV�� RXU� FRXQWU\� VDPSOH� LV� GLIIHUHQW� DQG
WDLORUHG�WR�WKH�TXHVWLRQ�WKDW�ZH�ZDQW�WR�DQVZHU��)XUWKHUPRUH��ZH�LPSURYH
RQ�WKH�HVWLPDWLRQ�PHWKRGRORJ\�E\�XVLQJ�D�IXOO�V\VWHP�DSSURDFK�UDWKHU�WKDQ
WKDW�RI�D�VLQJOH�HTXDWLRQ�

)RUHLJQ� GLUHFW� LQYHVWPHQW� LV� DQRWKHU� LPSRUWDQW� HFRQRPLF� YDULDEOH
FRPPRQO\�WKRXJKW�WR�EH�DIIHFWHG�E\�H[FKDQJH�UDWH�XQFHUWDLQW\��%XW��DV�ZLWK
WUDGH�� WKH� WKHRUHWLFDO� HIIHFWV� DUH� DJDLQ� DPELJXRXV�� :KHQ� H[FKDQJH� UDWH
YRODWLOLW\�LV�PRGHOOHG�VLPSO\�DV�SULFH�YRODWLOLW\��LW�FDQ�EH�VKRZQ�WKDW�H[�SRVW
IOH[LELOLW\� RI� LQYHVWPHQW� DQG� FRQYH[LW\� RI� WKH� SURILW� IXQFWLRQ� VHUYH� WR
LQFUHDVH� SURILWDELOLW\� DQG� FRQVHTXHQWO\� LQYHVWPHQW� LQ� WKH� IDFH� RI� SULFH
XQFHUWDLQW\�� $QRWKHU� PRGHOOLQJ� DSSURDFK� IRFXVHV� RQ� ULVN� DYHUVLRQ�� 5LVN
DYHUVH�LQYHVWRUV�ZLOO�GHFUHDVH�WKHLU�IRUHLJQ�GLUHFW�LQYHVWPHQWV� LI�H[FKDQJH
UDWH�YRODWLOLW\�LQFUHDVHV��VLQFH�WKH�FHUWDLQW\�HTXLYDOHQW�UHYHQXH�IDOOV��%XW�LI
IRUHLJQ�GLUHFW�LQYHVWPHQW�DQG�ORFDO�SURGXFWLRQ�LV�D�VXEVWLWXWH�IRU�H[SRUWV�WKH
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RSSRVLWH� PD\� RFFXU�� (PSLULFDO� UHVHDUFK� PRVWO\� ILQGV� WKDW� LQFUHDVHG
H[FKDQJH�UDWH�YRODWLOLW\�KDV�D�SRVLWLYH�HIIHFW�RQ�IRUHLJQ�GLUHFW�LQYHVWPHQW�

/DFNLQJ� GDWD� IRU� ELODWHUDO� IRUHLJQ� GLUHFW� LQYHVWPHQW� EHWZHHQ� WKH� (08
FRXQWULHV��ZH�ZLOO�QRW�DWWHPSW� WR�XQGHUWDNH�DQ\�HPSLULFDO� LQYHVWLJDWLRQ�RI
WKLV�LVVXH��,QVWHDG��ZH�FRQILQH�RXUVHOYHV�WR�D�GLVFXVVLRQ�RI�KRZ�FKDQJHV�LQ
PDUNHW�VWUXFWXUH�IROORZLQJ�WKH�FUHDWLRQ�RI�WKH�(08�PD\�DIIHFW�LQYHVWPHQW
EHWZHHQ�(08�FRXQWULHV�DQG�EHWZHHQ�(08�DQG�QRQ�(08�FRXQWULHV�

6HFWLRQ� �� DFFRXQWV� IRU� WKH� ZD\V� LQ� ZKLFK� WKH� UHSODFHPHQW� RI� QDWLRQDO
FXUUHQFLHV�E\�WKH�HXUR�PD\�DIIHFW�FURVV�ERUGHU�WUDQVDFWLRQV�FRVWV��6HFWLRQ��
UHYLHZV� VRPH� RI� WKH� WKHRUHWLFDO� DQG� HPSLULFDO� UHVHDUFK� RQ� WKH� HIIHFWV� RI
H[FKDQJH� UDWH� YRODWLOLW\� RQ� LQWHUQDWLRQDO� WUDGH� DQG� LQYHVWPHQW�� 6HFWLRQ� �
GHVFULEHV�WKH�HFRQRPHWULF�PHWKRGRORJ\�HPSOR\HG�LQ�RXU�HPSLULFDO�DQDO\VLV
RI� WUDGH� DQG� H[FKDQJH� UDWH� YRODWLOLW\� LQ� WKH� (08� FRXQWULHV�� 5HVXOWV� DUH
SUHVHQWHG� LQ� VHFWLRQ� ��� 6HFWLRQ� �� WDNHV� D� EURDGHU� SHUVSHFWLYH� DQG� DVNV
ZKHWKHU�WKH�(08�LPSOLHV�PRUH�IRU�WUDGH�DQG�LQYHVWPHQW�WKDQ�ZKDW�FDQ�EH
H[SHFWHG� IURP� HOLPLQDWLRQ� RI� QRPLQDO� H[FKDQJH� UDWH� XQFHUWDLQW\� DORQH�
6HFWLRQ���GLVFXVVHV�HIIHFWV�RQ� WUDGH�DQG� LQYHVWPHQW�FDXVHG�E\�FKDQJHV� LQ
PDUNHW�VWUXFWXUH��)LQDOO\��VHFWLRQ���FRQFOXGHV�

�����5('8&7,216�2)�75$16$&7,21�&2676

,Q�ZKDW� FRQFUHWH�ZD\V� FDQ� WKH� UHSODFHPHQW� RI� QDWLRQDO� FXUUHQFLHV�ZLWK� D
FRPPRQ� FXUUHQF\� SURPRWH� PRUH� WUDGH"� 0RVW� REYLRXVO\�� WKH� FRPPRQ
FXUUHQF\�ZLOO�HOLPLQDWH�WKH�QHHG�IRU�FXUUHQF\�H[FKDQJH�LQ�FRQQHFWLRQ�ZLWK
WUDGH� ZLWKLQ� WKH� (08�� $Q� LOOXVWUDWLYH� H[DPSOH� RI� WKH� FRVW� RI� FXUUHQF\
H[FKDQJH� LV� JLYHQ� LQ� WKH� 'HORUV� UHSRUW� �������� LI� D� ELOO� RI� VRPH
GHQRPLQDWLRQ�LV�H[FKDQJHG�VXFFHVVLYHO\�LQWR�DOO�WKH�RWKHU�FXUUHQFLHV�LQ�WKH
(8� DQG� WKHQ� EDFN� WR� LWV� RULJLQDO� GHQRPLQDWLRQ�� KDOI� RI� WKH� YDOXH� LV� ORVW�
7KLQJV�DUH�IRUWXQDWHO\�QRW�DV�EDG�IRU�EXVLQHVV�WUDQVDFWLRQV��ZKHUH�VSUHDGV
XVXDOO\�DUH�PXFK�VPDOOHU�WKDQ�IRU�H[FKDQJLQJ�ELOOV�DQG�FRLQV�

$QRWKHU� REYLRXV� FRVW� IRU� EXVLQHVV� WUDQVDFWLRQV� LV� WKH� H[FKDQJH� UDWH
XQFHUWDLQW\� ZKHQ� D� WUDQVDFWLRQ� LQYROYHV� WZR� RU� PRUH� FXUUHQFLHV�� ,Q
LQWHUQDWLRQDO� WUDGH�� WKHUH� LV� XVXDOO\� D� FRQVLGHUDEOH� WLPH�ODJ� EHWZHHQ� WKH
GDWH�RI�SXUFKDVH�RU�VDOH�DQG�WKH�GDWH�RI�SD\PHQW��([FKDQJH�UDWHV�PD\�WKXV
DSSUHFLDWH� RU�GHSUHFLDWH� LQ� WKH� LQWHULP��8VXDOO\�� WKH� H[FKDQJH� UDWH� ULVN� LV
VHHQ� E\� EXVLQHVV� DV� VRPHWKLQJ� EHVW� DYRLGHG�� PXFK�� LI� QRW� PRVW�� RI� LW� LV
KHGJHG�DJDLQVW�LQ�WKH�IRUZDUG�PDUNHW�IRU�FXUUHQF\�
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,Q�LWV�HYDOXDWLRQ�RI�WKH�(08��WKH�(XURSHDQ�&RPPLVVLRQ��������HVWLPDWHG
WKH�FRPELQHG�FRVW�WR�EXVLQHVV�RI�EDQNLQJ�VHUYLFHV�LQ�WKH�IRUP�RI�FXUUHQF\
H[FKDQJH�DQG�KHGJLQJ�WR�EH�HTXDO�WR���������SHU�FHQW�RI�*'3�SHU�\HDU�RQ
DYHUDJH�IRU�WKH�(8�FRXQWULHV���7KH�6ZHGLVK�(08�&RPPLVVLRQ�>&DOPIRUV
HW� DO�� ����@� DUULYHG� DW� DQ� HVWLPDWH� RI� ���� SHU� FHQW� IRU� 6ZHGHQ��� 7KH
(XURSHDQ�&RPPLVVLRQ� WKHQ�DGGHG�DQRWKHU�����SHU�FHQW� WR�DFFRXQW� IRU� WKH
LQWHUQDO� FRVWV� WR� ILUPV� IRU� KDQGOLQJ� IRUHLJQ� FXUUHQF\� WUDQVDFWLRQV� ZKHQ
WUDGLQJ�LQ�WKH�(08��,I�WKHVH�QXPEHUV�DUH�LQGLFDWLYH�RI�WKH�VRFLDO�FRVWV�IRU
FXUUHQF\�H[FKDQJH�DQG�KHGJLQJ�ZLWKLQ�WKH�(08��ZH�FDQ�FRQFOXGH�WKDW�WKH\
DUH�VPDOO�LQ�UHODWLYH�WHUPV�DQG�WKDW�ZH�VKRXOG�QRW�EH�VXUSULVHG�LI�FKDQJHV�LQ
WUDGH�IURP�WKHLU�HOLPLQDWLRQ�DOVR�WXUQ�RXW�WR�EH�VPDOO�

+DYLQJ�D�FRPPRQ�FXUUHQF\�ZLOO��RI�FRXUVH��PDNH�SULFH�GLIIHUHQFHV�EHWZHHQ
FRXQWULHV� PRUH� WUDQVSDUHQW� WKDQ� EHIRUH�� ,W� LV� FRPPRQO\� DUJXHG� WKDW� WKLV
VKRXOG�KDYH�WKH�SRWHQWLDO�RI�LQFUHDVLQJ�WUDGH�VXEVWDQWLDOO\�VLQFH�ILUPV�ZLOO
EHFRPH� PRUH� VHQVLWLYH� WR� SULFH� GLIIHUHQFHV�� )URP� DQ� HFRQRPLF� SRLQW� RI
YLHZ�� LW� LV�KDUG� WR�NQRZ�ZKDW�WR�PDNH�RI� WKH�DUJXPHQW��$OPRVW�DOO�RI� WKH
WRWDO�YDOXH�RI�FURVV�ERUGHU� WUDGH� LV�JHQHUDWHG�E\� ILUPV��7KH�FRQYHUVLRQ�RI
SULFHV� IURP� RQH� FXUUHQF\� WR� DQRWKHU� VKRXOG� QRW� HQWDLO� PRUH� WKDQ� D
QHJOLJLEOH�FRVW��+RZHYHU�� WKH�DUJXPHQW�KDV�D�FOHDU� LQWXLWLYH�DSSHDO�DQG� LW
PD\�EH�WKDW�
PHQWDO�LQHUWLD
�DPRXQWV�WR�PXFK�PRUH�WKDQ�WKH�FRVW�RI�XVLQJ�D
FDOFXODWRU�

)LQDOO\�� WKH� FUHDWLRQ� RI� 75$16,7� GHVHUYHV� PHQWLRQ�� 75$16,7� LV� D
FRPSXWHUL]HG�V\VWHP�IRU�SD\PHQWV�ZLWKLQ�WKH�(XURSHDQ�6\VWHP�RI�&HQWUDO
%DQNV��(6&%���6LQFH�SULYDWH�EDQNV�LQ�GLIIHUHQW�FRXQWULHV�DUH�FRQQHFWHG�WR
WKHLU�UHVSHFWLYH�FHQWUDO�EDQNV��WKH\�DUH�WKURXJK�WKLV�V\VWHP�DOVR�FRQQHFWHG
WR�RQH�DQRWKHU�DFURVV�QDWLRQDO�ERUGHUV��75$16,7�LV� WKHUHIRUH�DOVR�D�QHZ�
PXFK�VZLIWHU�DQG�OHVV�FRVWO\�V\VWHP�IRU�SD\PHQWV�EHWZHHQ�SULYDWH�EDQNV�LQ
GLIIHUHQW�FRXQWULHV�DQG�FRQVHTXHQWO\�EHWZHHQ�SULYDWH�DJHQWV��75$16,7�LV
SDUW� RI� WKH� (08� LQIUDVWUXFWXUH�� EXW� VRPHWKLQJ� VLPLODU� FRXOG�� RI� FRXUVH�
KDYH�EHHQ�FUHDWHG�ZLWKRXW�WKH�(08²DQG�SUREDEO\�ZRXOG�KDYH��VRRQHU�RU
ODWHU�

����7+(25<�$1'�35(9,286�(03,5,&$/�5(68/76

��� ([SRUWV�DQG�LPSRUWV

([FKDQJH� UDWH� XQFHUWDLQW\� DULVHV� LQ� FRQQHFWLRQ� ZLWK� LQWHUQDWLRQDO� WUDGH
EHFDXVH� RI� WKH� WLPH�ODJ� EHWZHHQ� FRQWUDFW� DQG� SD\PHQW� LQ� D� IRUHLJQ
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FXUUHQF\�� )LUPV� DUH� XVXDOO\� DVVXPHG� WR� EH� ULVN� DYHUVH� DQG� H[FKDQJH� UDWH
XQFHUWDLQW\�ZLOO�WKHUHIRUH�DIIHFW�H[SRUWV�DQG�LPSRUWV�

,W� LV�QRW�FHUWDLQ��KRZHYHU�� WKDW�H[FKDQJH� UDWH�XQFHUWDLQW\� VHUYHV� WR� UHGXFH
WKH� OHYHOV� RI� H[SRUWV� DQG� LPSRUWV�� 7KDW� GHSHQGV� RQ� WKH� GHJUHH� RI� ULVN
DYHUVLRQ� RQ� WKH� SDUW� RI� H[SRUWHUV� DQG� LPSRUWHUV� LQ� SDUWLDO� HTXLOLEULXP�� DV
VKRZQ�E\�GH�*UDXZH���������+H�FRQVLGHUV�DQ�H[SRUWHU�ZKR� LV� IDFHG�ZLWK
WKH� FKRLFH� RI� DOORFDWLQJ� D� IL[HG� DPRXQW� RI� UHVRXUFHV� HLWKHU� WR� ULVNOHVV
GRPHVWLF� VDOHV� RU� ULVN\� H[SRUWV�� 7KH� XWLOLW\� RI� H[SRUWV� DV� D� IXQFWLRQ� RI
H[SRUW�UHYHQXH�LV�FRQFDYH�GXH�WR�ULVN�DYHUVLRQ��$�PHDQ�SUHVHUYLQJ�VSUHDG
LQ� H[FKDQJH� UDWH� YRODWLOLW\� LV� VKRZQ� WR� UHGXFH� WRWDO� XWLOLW\� RI� H[SRUWV�� EXW
PD\� DFWXDOO\� LQFUHDVH� PDUJLQDO� XWLOLW\� LI� WKH� H[SRUWHU� LV� VXIILFLHQWO\� ULVN
DYHUVH��)RU�H[DPSOH��LI�WKH�FRHIILFLHQW�RI�UHODWLYH�ULVN�DYHUVLRQ�LV�DVVXPHG
WR� EH� FRQVWDQW�� WKHQ� H[SHFWHG� PDUJLQDO� XWLOLW\� LV� D� FRQYH[� RU� FRQFDYH
IXQFWLRQ� RI� WKH� H[SHFWHG� H[FKDQJH� UDWH� GHSHQGLQJ� RQ� ZKHWKHU� WKH
FRHIILFLHQW� RI� UHODWLYH� ULVN� DYHUVLRQ� LV� JUHDWHU� RU� VPDOOHU� WKDQ� XQLW\�� $
PHDQ�SUHVHUYLQJ� VSUHDG� LQ� WKH� H[FKDQJH� UDWH� YRODWLOLW\� ZLOO� LQFUHDVH
H[SHFWHG�PDUJLQDO� XWLOLW\� LI� WKH� IXQFWLRQ� LV� FRQYH[� DQG� GHFUHDVH� LW� LI� WKH
IXQFWLRQ�LV�FRQFDYH��$�ULVN�DYHUVH�H[SRUWHU�ZLOO�WKHQ�VKLIW�UHVRXUFHV�RQ�WKH
PDUJLQ�IURP�GRPHVWLF�VDOHV�WR�H[SRUWV�WR�FRPSHQVDWH�IRU�WKH�ULVN�RI�D�PRUH
QHJDWLYH�RXWFRPH� WKDQ�EHIRUH� �DQ� LQFRPH�HIIHFW���ZKLOH�D� OHVV� ULVN�DYHUVH
H[SRUWHU�ZLOO�GR�WKH�RSSRVLWH��D�VXEVWLWXWLRQ�HIIHFW���

0XFK�RI�WKH�HDUO\�HPSLULFDO�UHVHDUFK�LV�EDVHG�RQ�WKH�WKHRUHWLFDO�PRGHO�E\
+RRSHU� DQG�.RKOKDJHQ� ��������ZKLFK� LV� VSHFLILHG� LQ� VXFK� D�ZD\� WKDW� DQ
LQFUHDVH�LQ�H[FKDQJH�UDWH�XQFHUWDLQW\�XQDPELJXRXVO\�OHDGV�WR�D�UHGXFWLRQ�LQ
H[SRUWV�DQG�LPSRUWV�

(PSLULFDO� UHVHDUFK� RQ� H[FKDQJH� UDWH� XQFHUWDLQW\� DQG� WUDGH� EHIRUH� .RUD\
DQG�/DVWUDSHV��������XVHG�HLWKHU�FURVV�VHFWLRQ�RU�WLPH�VHULHV�GDWD��EXW�WRRN
QR�DFFRXQW�RI�WKH�LQWHJUDWLRQ�SURSHUWLHV�RI�WKH�WLPH�VHULHV�GDWD��7KH�UHVXOWV
IURP� WKLV� UHVHDUFK� DUH� PL[HG�� +RRSHU� DQG� .RKOKDJHQ� ������� IRXQG� QR
VLJQLILFDQW�HIIHFW�RI�H[FKDQJH�UDWH�XQFHUWDLQW\�RQ�WUDGH��ZKLOH�*RWXU��������
ZKR�XVHG�GDWD�IRU�ILYH�LQGXVWULDOL]HG�FRXQWULHV��IRXQG�D�PL[�RI�VLJQLILFDQW
DQG� LQVLJQLILFDQW� QHJDWLYH� HIIHFWV�� &XVKPDQ� ������� ������ ������ IRXQG
PRVWO\�QHJDWLYH�DQG�VLJQLILFDQW�HIIHFWV��DV�GLG�.HQHQ�DQG�5RGULN��������IRU
HOHYHQ�LQGXVWULDOL]HG�FRXQWULHV�GXULQJ�WKH�SHULRG�RI�IORDWLQJ�H[FKDQJH�UDWHV�
'H� *UDXZH� ������� FRPSDUHG� WKH� SHULRG� RI� IL[HG� H[FKDQJH� UDWHV� LQ� WKH
����V�ZLWK�WKH�SHULRG�RI�IORDWLQJ�UDWHV�LQ�WKH�����V�DQG�����V�XVLQJ�D�FURVV
VHFWLRQ�RI�FRXQWULHV�DQG�DUULYHG�DW�VLJQLILFDQWO\�QHJDWLYH�HIIHFWV�GXULQJ�WKH
SHULRG�RI� IORDWLQJ��/LNHZLVH��%LQL�6PDJKL� �������HVWDEOLVKHG�D� VLJQLILFDQW
QHJDWLYH� HIIHFW� IRU� WKH� (06� FRXQWULHV� LQ� WKH� ����V�� 5RVH� ������� XVHG� D
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SDQHO� GDWDVHW� RI� ELODWHUDO� WUDGH� EHWZHHQ� ���� FRXQWULHV� DQG� WHUULWRULHV�
VSDQQLQJ� �������� DQG� KROGLQJ� DERXW� ������� REVHUYDWLRQV�� WR� HVWLPDWH�
DPRQJ� RWKHU� WKLQJV�� WKH� HIIHFW� RI� H[FKDQJH� UDWH� YRODWLOLW\� RQ� WUDGH�� +H
IRXQG� D� KLJKO\� VLJQLILFDQW� QHJDWLYH� HIIHFW�� $OVR�� WKH� H[SHULPHQW� RI
HOLPLQDWLQJ�WKH�PHDQ�H[FKDQJH�UDWH�YRODWLOLW\�RI���SHU�FHQW�UHVXOWHG�LQ�D���
SHU�FHQW�LQFUHDVH�LQ�WUDGH�

,Q�WKH�ODVW�WHQ�\HDUV��LW�KDV�EHFRPH�FRPPRQ�WR�HPSOR\�PRGHUQ�WLPH�VHULHV
PHWKRGV�WR�WDNH�DFFRXQW�RI�WKH�WUHQG�SURSHUWLHV�RI�WKH�GDWD��7KH�UHVXOWV�RI
WKHVH� VWXGLHV� DUH� DOVR�PRUH� FOHDU� FXW��PRVW� VXJJHVW� D� VLJQLILFDQW� QHJDWLYH
UHODWLRQ�EHWZHHQ�H[FKDQJH�UDWH�XQFHUWDLQW\�DQG�WUDGH��7KH�ILUVW�VWXGLHV�DUH
WKRVH� E\� .RUD\� DQG� /DVWUDSHV� ������� DQG� /DVWUDSHV� DQG� .RUD\� �������
7KH\� DUULYHG� DW� D� UHODWLYHO\� VWURQJ� DQG� QHJDWLYH� ORQJ�UXQ� �FRLQWHJUDWLRQ�
UHODWLRQ� EHWZHHQ� H[FKDQJH� UDWH� XQFHUWDLQW\� DQG� ELODWHUDO� LPSRUWV� IRU� ILYH
LQGXVWULDOL]HG� FRXQWULHV�� DQG� D� VPDOOHU� DQG� ZHDNHU�� EXW� VWLOO� QHJDWLYH�
VKRUW�UXQ� UHODWLRQ�� &KRZGKXU\� ������� VWXGLHG� WUDGH� EHWZHHQ� WKH� *��
FRXQWULHV�DQG�IRXQG�WKH�UHODWLRQV�WR�EH�QHJDWLYH�DQG�VLJQLILFDQW�ERWK�LQ�WKH
VKRUW� DQG� ORQJ� UXQ�� ,Q� D� VLPXODWLRQ� VWXG\�� *DJQRQ� ������� IRXQG� WKH
PD[LPXP�HIIHFW�RI� H[FKDQJH� UDWH�XQFHUWDLQW\�RQ� WUDGH� WR�EH�QHJDWLYH�EXW
TXLWH�VPDOO��,Q�D�VHULHV�RI�VWXGLHV��$UL]H��������������������DQG�$UL]H�DQG
6KZLII� ������� DUULYHG� DW� VLJQLILFDQW� DQG� QHJDWLYH� VKRUW�� DQG� ORQJ�UXQ
UHODWLRQV��$UL]H��������FRPSDUHG�(50�DQG�QRQ�(50�FRXQWULHV�DQG�IRXQG
OLWWOH� GLIIHUHQFH� EHWZHHQ� WKH� WZR� JURXSV��$UL]H� ������� LV� D� UHSOLFDWLRQ� RI
&KRZGKXU\���������7KH�RQO\�VWXGLHV� WKDW�ZH�KDYH�IRXQG�ZLWK� UHVXOWV� WKDW
GR� QR� VXJJHVW� QHJDWLYH� HIIHFWV� DUH� WKRVH� E\� 'DO\� ������� DQG� 0F.HQ]LH
�������� 'DO\� VWXGLHG� ELODWHUDO� WUDGH� EHWZHHQ� -DSDQ� DQG� VHYHQ� RWKHU
LQGXVWULDOL]HG�FRXQWULHV��DQG�IRXQG�VLJQLILFDQWO\�SRVLWLYH�UHODWLRQV�LQ�VHYHQ
LPSRUW� DQG� ILYH� H[SRUW� IORZV� RXW� RI� IRXUWHHQ��0F.HQ]LH� REWDLQHG� PL[HG
UHVXOWV�IRU�H[SRUWV�DQG�LPSRUWV�E\�VHFWRUV�RI�WKH�$XVWUDOLDQ�HFRQRP\�

,W� LV� QRW� FOHDU�ZKDW� WKH� WKHRUHWLFDO� DQG� HPSLULFDO� UHVHDUFK� LPSOLHV� IRU� WKH
HIIHFWV� RI� WKH� (08� RQ� WUDGH� EHWZHHQ� WKH� PHPEHU� FRXQWULHV�� 1RPLQDO
H[FKDQJH�UDWH�YRODWLOLW\�LV�FRPSOHWHO\�HOLPLQDWHG�ZLWKLQ�WKH�(08��EXW�VRPH
DPRXQW�RI� UHDO� H[FKDQJH� UDWH� YRODWLOLW\�ZLOO� UHPDLQ�� GXH� WR�GLIIHUHQFHV� LQ
ORFDO�UDWHV�RI�FKDQJHV�RI�SULFHV�DQG�SURGXFWLYLW\��0RUHRYHU��LW�LV�QRW�FHUWDLQ
WKDW�WRWDO�QRPLQDO�H[FKDQJH�UDWH�YRODWLOLW\�ZLOO�GHFUHDVH��VLQFH�PXFK�WUDGH�LV
VWLOO� FRQGXFWHG� LQ� RXWVLGH� FXUUHQFLHV�� $OVR�� RQH� PXVW� DOORZ� IRU� JHQHUDO
HTXLOLEULXP� HIIHFWV�� ,W� LV� SRVVLEOH� WKDW� WKH� HOLPLQDWLRQ� RI� VRPH� QRPLQDO
YRODWLOLW\�ZLOO�JLYH�ULVH�WR�JUHDWHU�UHDO�YRODWLOLW\��H�J��LQ�JUHDWHU�IOXFWXDWLRQV
LQ� YDULDEOHV� VXFK� DV� UHDO� DJJUHJDWH� LQFRPH� DQG� UHODWLYH� SULFHV�� %XW� WKH
SUHVXPSWLRQ� VKRXOG� EH� WKDW� WKH� (08�ZLOO� OHDG� WR� FRQYHUJHQFH� LQ�PDFUR
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YDULDEOHV�� DV� DUJXHG� E\� )UDQNHO� DQG� 5RVH� �������� DQG� WR� OHVV� PDFUR
XQFHUWDLQW\�

,Q� WKLV� SDSHU�� ZH� ZLOO� DGRSW� WKH� DSSURDFK� RI� WKH� PRUH� UHFHQW� HPSLULFDO
UHVHDUFK�DQG� IRFXV�RQ� WKH�SDUWLDO� UHODWLRQ�EHWZHHQ�QRPLQDO� H[FKDQJH� UDWH
YRODWLOLW\�DQG�WUDGH�LQ�WKH�ORQJ�DQG�VKRUW�UXQ��:H�ZLOO�PDLQO\�EH�FRQFHUQHG
ZLWK� QRPLQDO� YRODWLOLW\� VLQFH� WKH� (08� HOLPLQDWHV� QRPLQDO� EXW� QRW� UHDO
H[FKDQJH� UDWH� YRODWLOLW\�� 3UHYLRXV� VWXGLHV� KDYH� ORRNHG� DW� QRPLQDO� RU� UHDO
H[FKDQJH�UDWH�YRODWLOLW\�RU�ERWK��:KHQ�WKH�HIIHFWV�RI�ERWK�DUH�LQYHVWLJDWHG�
WKH� UHVXOWV�DUH�EDVLFDOO\� WKH�VDPH��7KLV� LV�SUHVXPDEO\�GXH� WR� WKH� IDFW� WKDW
QRPLQDO�DQG�UHDO�YRODWLOLW\�DUH�HVVHQWLDOO\�HTXDO�LQ�WKH�VKRUW�UXQ�

��� )RUHLJQ�GLUHFW�LQYHVWPHQW

7KHRUHWLFDO� PRGHOOLQJ� RI� DQG� HPSLULFDO� UHVHDUFK� DERXW� H[FKDQJH� UDWH
XQFHUWDLQW\�DQG�IRUHLJQ�GLUHFW�LQYHVWPHQW�LV�VFDQW��7KH�H[LVWLQJ�WKHRUHWLFDO
OLWHUDWXUH� IROORZV� RQH� RI� WZR� GLIIHUHQW� DSSURDFKHV�� 7KH� ILUVW� DSSURDFK
IRFXVHV� RQ� SURGXFWLRQ� IOH[LELOLW\� DQG� LV� DQ� H[WHQVLRQ� RI� WKH� UHVHDUFK� RQ
SULFH�YRODWLOLW\�DQG�GRPHVWLF�LQYHVWPHQW��(IIHFWV�RI�H[FKDQJH�UDWH�YRODWLOLW\
ZLOO� LQ� WKLV� DSSURDFK� JHQHUDOO\� GHSHQG� RQ� VXQN� FRVWV� LQ� FDSDFLW\�
FRPSHWLWLYH� VWUXFWXUH� DQG� WKH� FRQYH[LW\� RI� WKH� SURILW� IXQFWLRQ� LQ� SULFHV�
:LWK� H[�SRVW� IOH[LELOLW\� LQ� UHVRXUFH� DOORFDWLRQ� DQG� FRQYH[LW\�� SURILWV�ZLOO
LQFUHDVH� ZLWK� LQFUHDVHG� IOH[LELOLW\� DQG� FRQYH[LW\� IRU� D� JLYHQ� OHYHO� RI
H[FKDQJH�UDWH�YRODWLOLW\��$�UHFHQW�H[DPSOH�RI�WKLV�DSSURDFK�LV�'DUE\�HW�DO�
�������� ZKR� HVWDEOLVK� SDUDPHWULF� FRQGLWLRQV� XQGHU� ZKLFK� H[FKDQJH� UDWH
YRODWLOLW\�ZLOO�UHGXFH�RU�LQFUHDVH�IRUHLJQ�GLUHFW�LQYHVWPHQW�LQ�DQ�H[WHQVLRQ
RI�WKH�'L[LW�3LQG\FN��������PRGHO�RI�LQYHVWPHQW�

7KH� VHFRQG� DSSURDFK� IRFXVHV� RQ� ULVN� DYHUVLRQ�� ([FKDQJH� UDWH� ULVN� DULVHV
EHFDXVH�RI�WKH�WLPH�ODJ�EHWZHHQ�LQYHVWPHQW�DQG�SURILWV�LQ�IRUHLJQ�FXUUHQF\�
,I� LW� LV� DVVXPHG� WKDW� H[FKDQJH� UDWH� YRODWLOLW\� UHGXFHV� WKH� FHUWDLQW\
HTXLYDOHQW�RI�SULFHV�LQ�IRUHLJQ�FXUUHQF\��WKHQ�DQ�LQFUHDVH�LQ�YRODWLOLW\�ZLOO
UHGXFH� IXWXUH�SURILWV� DQG� WKHUHIRUH� IRUHLJQ�GLUHFW� LQYHVWPHQW��+RZHYHU�� LI
IRUHLJQ� GLUHFW� LQYHVWPHQW� LV� D� VXEVWLWXWH� IRU� GRPHVWLF� SURGXFWLRQ� DQG
H[SRUWV��WKHQ�WKH�RSSRVLWH�PD\�UHVXOW��7KH�H[SRVXUH�WR�H[FKDQJH�UDWH�ULVN�LV
KLJKHU� ZKHQ� IRUHLJQ� PDUNHWV� DUH� VXSSOLHG� E\� H[SRUWV� WKDQ� E\� ORFDO
SURGXFWLRQ��VLQFH�LQ�WKH�IRUPHU�FDVH�ERWK�FRVWV�DQG�UHYHQXHV�DUH�LQ�IRUHLJQ
FXUUHQF\��,Q�WKH�JHQHUDO�FDVH��ZKHQ�SURGXFWLRQ�DW�KRPH�DQG�DEURDG�FDQ�EH
VROG� RQ� ERWK� WKH� KRPH� DQG� IRUHLJQ� PDUNHWV�� LQFUHDVHG� H[FKDQJH� UDWH
YRODWLOLW\� FDQ� UHGXFH� DV� ZHOO� DV� LQFUHDVH� IRUHLJQ� GLUHFW� LQYHVWPHQW
�&XVKPDQ�������
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7KH� HPSLULFDO� UHVHDUFK� PRVWO\� ILQGV� WKDW� LQFUHDVHG� H[FKDQJH� UDWH
XQFHUWDLQW\� KDV� D� SRVLWLYH� HIIHFW� RQ� IRUHLJQ� GLUHFW� LQYHVWPHQW�� 3RVLWLYH
HIIHFWV�DUH�IRXQG�E\�&XVKPDQ��������������RQ�SRROHG�86�ELODWHUDO�RXWIORZ
GDWD� IRU� �������� DQG� RQ� LQIORZ� GDWD� IRU� ��������� DQG� E\� *ROGEHUJ� DQG
.ROVWDG� ������� RQ�ELODWHUDO� LQYHVWPHQW� IORZV� EHWZHHQ� WKH�86�RQ� WKH� RQH
KDQG�DQG�WKH�8.��&DQDGD�DQG�-DSDQ�RQ�WKH�RWKHU�IRU����������'DUE\�HW�DO�
������� OLNHZLVH� IRXQG� SRVLWLYH� HIIHFWV� IRU� DJJUHJDWH� IRUHLJQ� GLUHFW
LQYHVWPHQW� IRU� WKH� 8.�� )UDQFH�� *HUPDQ\�� ,WDO\�� DQG� WKH� 8.� LQ� UHFHQW
GHFDGHV��XVLQJ�D�'L[LW�3LQG\FN� ������� W\SH�RI�PRGHO��2Q� WKH�RWKHU�KDQG�
%DLOH\� DQG� 7DYODV� ������� ZHUH� XQDEOH� WR� ILQG� DQ\� VLJQLILFDQW� LPSDFW� RI
H[FKDQJH�UDWH�YRODWLOLW\�RQ�86�IRUHLJQ�GLUHFW�LQYHVWPHQW�

�����(&2120(75,&�0(7+2'2/2*<

,Q�WKLV�VHFWLRQ�ZH�JLYH�D�EULHI�SUHVHQWDWLRQ�RI�WKH�HFRQRPHWULF�PHWKRGRORJ\
XVHG� IRU� RXU� LQYHVWLJDWLRQ�RI� WKH� UHODWLRQ� EHWZHHQ� QRPLQDO� H[FKDQJH� UDWH
YRODWLOLW\�DQG�H[SRUWV�EHWZHHQ�(08�FRXQWULHV��7R�WKLV�HQG��OHW�IRU�HDFK�RI
WKH� WHQ� FRXQWULHV� XQGHU� FRQVLGHUDWLRQ�

W
[ � EH� D� IRXU�GLPHQVLRQDO� YHFWRU� RI

WLPH�VHULHV�FRPSULVLQJ�WKH�ORJDULWKP�RI�UHDO�H[SRUWV��
W

; ���WKH�ORJDULWKP�RI
UHDO� IRUHLJQ� DJJUHJDWH� LQFRPH� �

W
< ��� WKH� ORJDULWKP� RI� WKH� UHODWLYH� SULFH� RI
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W
3 ���DQG�D�PHDVXUH�RI�H[FKDQJH�UDWH�YRODWLOLW\��

W
9 ����7KH�YRODWLOLW\

YDULDEOH�
W

9 � LV� FRQVWUXFWHG� DV� WKH� ORJDULWKP�RI� D�PRYLQJ� VDPSOH� 
VWDQGDUG
GHYLDWLRQ
�RI�WKH�FKDQJH�LQ�WKH�ORJDULWKP�RI�WKH�H[FKDQJH�UDWH�
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4 �LV�WKH�ORJDULWKP�RI�WKH�H[FKDQJH�UDWH�DQG�P = � ��7KLV�PHDVXUH�RI
H[FKDQJH�UDWH�XQFHUWDLQW\�LV�VLPLODU�WR�WKRVH�XVHG�LQ�PXFK�RI�WKH�OLWHUDWXUH�
)RU� H[DPSOH�� &KRZGKXU\� ������� DQG� $UL]H� ������� XVH� H9W � DQG� WKXV
FRQVLGHU�D�VLPSOH��QRQ�OLQHDU��WUDQVIRUPDWLRQ�RI�WKH�PHDVXUH�LQ�������:KLOH
IRUPXOD� ���� LQ� RXU� DSSOLFDWLRQV� LV� JHQHUDOO\� IRXQG� WR� GHOLYHU� HPSLULFDO
UHVXOWV� WKDW� DUH� VRPHZKDW� PRUH� VWDEOH� WKDQ� WKRVH� REWDLQHG� XVLQJ� RWKHU
UHODWHG�DQG�SUHYLRXVO\�XVHG�PHDVXUHV��RXU�HPSLULFDO�DQDO\VLV�DOVR�LQFOXGHV
UDWKHU�H[WHQVLYH�UREXVWQHVV�FKHFNV�ZLWK�UHVSHFW�WR�XVLQJ�GLIIHUHQW�PHDVXUHV
RI�H[FKDQJH�UDWH�YRODWLOLW\��7KHVH�LQYROYH�XVLQJ�QRQ�OLQHDU�WUDQVIRUPDWLRQV
RI������XVLQJ�DOWHUQDWLYH�GHILQLWLRQV�RI�WKH�H[FKDQJH�UDWH�GDWD�4

W
�LQ������DQG
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XVLQJ�GLIIHUHQW� ODJ�OHDG� VWUXFWXUHV� IRU� GHWHUPLQLQJ� WKH�PRYLQJ� DYHUDJH� LQ
����

2XU�SUHIHUUHG�PHDVXUH�RI�H[FKDQJH�UDWH�XQFHUWDLQW\�HQDEOHV�XV��IRU�HDFK�RI
WKH� WHQ� (08� FRXQWULHV� XQGHU� FRQVLGHUDWLRQ�� WR� HVWLPDWH� WKH� SHUFHQWDJH
UHVSRQVH�RI�UHDO�H[SRUWV�WR�D�RQH�SHU�FHQW�FKDQJH�LQ�WKH�
VWDQGDUG�GHYLDWLRQ

RI� WKH� FKDQJH� RI� WKH� HIIHFWLYH� QRPLQDO� H[FKDQJH� UDWH�� $V� ZLOO� EH� VKRZQ
EHORZ��RXU�HFRQRPHWULF�PHWKRGRORJ\�DOORZV�XV�WR�LQYHVWLJDWH�VXFK�HIIHFWV
ERWK�LQ�WKH�VKRUW�DQG�LQ�WKH�ORQJ�UXQ��7KH�LVVXH�RI�SULPDU\�LPSRUWDQFH�LV�WR
ZKDW�H[WHQW� WKHVH� HVWLPDWHV� �ZKLFK�DUH�� RI� FRXUVH��EDVHG�RQ� WKH�KLVWRULFDO
LQIRUPDWLRQ�LQ�RXU�VDPSOH��FDQ�EH�XVHG�WR�PDNH�SUHGLFWLRQV�DERXW�WKH�IXWXUH
HIIHFWV�RQ�WUDGH�ZLWKLQ�WKH�(08��:KLOH�ZH�EHOLHYH�WKDW�VXFK�HVWLPDWHV�DUH
XVHIXO�LQLWLDO�JXLGHV�LQ�KHOSLQJ�RQH�WR�XQGHUVWDQG�EHWWHU�WKH�SDUWLDO�HIIHFWV�RI
H[FKDQJH�UDWH�XQFHUWDLQW\��ZH�DOVR�EHOLHYH�WKDW�WKHUH�DUH�VHYHUH�OLPLWDWLRQV
DV�FRQFHUQV�WKHLU�GLUHFW�DSSOLFDELOLW\�WR�WKH�DQDO\VLV�RI�H[SHFWHG�TXDQWLWDWLYH
HIIHFWV�RI� WKH�(08��:H�ZLOO� UHWXUQ� WR� WKHVH� OLPLWDWLRQV� ODWHU��EXW� WKHUH� LV
RQH�REYLRXV�
WHFKQLFDO
�OLPLWDWLRQ�WR�RXU�SUHIHUUHG�PHDVXUH�RI�H[FKDQJH�UDWH
XQFHUWDLQW\� �EDVHG� RQ� IRUPXOD� ���� DQG� QRPLQDO� H[FKDQJH� UDWHV�� WKDW
GHVHUYHV�FRPPHQW�DOUHDG\�DW�WKLV�VWDJH��7KLV�OLPLWDWLRQ�DULVHV�EHFDXVH��IRU
WKLV�VSHFLILFDWLRQ��H[FKDQJH�UDWH�XQFHUWDLQW\�EHFRPHV�XQGHWHUPLQHG�LQ� WKH

(08�FDVH
�RI�D4

W
= � ��7KLV�LV��RI�FRXUVH��RQH�RI�WKH�UHDVRQV�ZK\�ZH�FKRRVH

WR�FRQVLGHU�D�UDWKHU�H[WHQVLYH�VHW�RI�DOWHUQDWLYH�PHDVXUHV�RI�H[FKDQJH�UDWH
ULVN�

*LYHQ�WKH�FKRLFH�RI�YDULDEOHV�WR�HQWHU�
W
[ ��WKH�IROORZLQJ�9$5�SURFHVV�ZLWK�N

ODJV�LV�ILWWHG�WR�HDFK�RI�WKH�WHQ�FRXQWULHV�DW�KDQG�
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ZKHUH�D �LV�WKH�GLIIHUHQFH�RSHUDWRU�� m ��P ��DQG�
L

G �SDUDPHWHU�PDWULFHV��
W

' �D
YHFWRU�RI�GHWHUPLQLVWLF�YDULDEOHV��ZKLFK�IRU�H[DPSOH�PD\�LQFOXGH�FRQVWDQWV�
WUHQGV�� DQG� GLIIHUHQW� GXPP\� YDULDEOHV��� DQG�

W
e � D� QRUPDOO\� GLVWULEXWHG

YHFWRU�RI�,,'�LQQRYDWLRQV��7KH�DQDO\VLV�DVVXPHV�WKDW�HDFK�YDULDEOH�LQ�
W
[ �LV

DW�PRVW�LQWHJUDWHG�RI�RUGHU�RQH��GHQRWHG�,������WKDW�LV��WKH�YDULDEOHV�LQ�
W
[ �DUH

HLWKHU�,����RU�VWRFKDVWLFDOO\�VWDWLRQDU\��,�������,I�VRPH�RI�WKH�YDULDEOHV�LQ�
W
[

DUH�,����RU�LI�WKHUH�H[LVW�OLQHDU�FRPELQDWLRQV�DPRQJ�WKH�,����YDULDEOHV�LQ�
W
[

WKDW�DUH�,�����WKHQ�
W
[ �LV�VDLG�WR�EH�FRLQWHJUDWHG��,Q�WKLV�FDVH��WKH�PDWUL[�P �LV

RI�UHGXFHG�UDQN�VR�WKDW�ZH�FDQ�ZULWH

ba �=P �� ���
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ZKHUH�a �DQG� b �DUH� U�� �PDWULFHV��RI�IXOO�FROXPQ�UDQN��ZLWK�����U������7KH
SDUDPHWHU� U� JLYHV� WKH� QXPEHU� RI� ,���� VWDWLRQDU\� OLQHDU� FRPELQDWLRQV� WKDW
FKDUDFWHUL]H� WKH�V\VWHP��WKDW� LV�� WKH�QXPEHU�RI�FRLQWHJUDWLQJ�YHFWRUV���DQG
WKHVH�DUH�JLYHQ�E\�

W
[b � ���,W�VKRXOG�EH�QRWHG�WKDW�LI� ���

W
[b ��WKHQ�WKH�V\VWHP

LV� LQ�GLVHTXLOLEULXP�DQG� WKH� �UHOHYDQW�� HOHPHQWV� RI� a � GHWHUPLQH�KRZ� IDVW
WKH� V\VWHP�FRQYHUJHV� �HUURU� FRUUHFWV��EDFN� WR� LWV� ORQJ�UXQ� HTXLOLEULXP� �LQ
ZKLFK� �=�

W
[b ���7KH�HOHPHQWV�RI�a �DUH�WKHUHIRUH�VRPHWLPHV�FDOOHG�VSHHG�RI

DGMXVWPHQW� �RU� ORDGLQJ�� FRHIILFLHQWV� DQG� WKH�PRGHO� LV� WHUPHG�YHFWRU� HUURU
FRUUHFWLRQ�PRGHO��9(&0��

0RVW� RI� WKH� HPSLULFDO� FRLQWHJUDWLRQ� DQDO\VLV� LQ� WKLV� SDSHU� LV� EDVHG� RQ
-RKDQVHQ
V� ������� ������ VR�FDOOHG� PD[LPXP� OLNHOLKRRG� �0/�� SURFHGXUH�
0RQWH� &DUOR� HYLGHQFH� UHSRUWHG� E\� IRU� H[DPSOH� *RQ]DOR� ������� DQG
+DUJUHDYHV� ������� VXJJHVWV� WKDW� WKH� -RKDQVHQ� SURFHGXUH� LV� VXSHULRU� WR
PDQ\� RWKHU� DOWHUQDWLYH� WHFKQLTXHV� DYDLODEOH� IRU� DQDO\VLQJ� FRLQWHJUDWLRQ�
)XUWKHUPRUH��LQ�FRQWUDVW�WR�PDQ\�RWKHU�WHFKQLTXHV��WKH�-RKDQVHQ�SURFHGXUH
RIIHUV�GLUHFW�WHVW�VWDWLVWLFV�IRU� WKH�QXPEHU�RI�FRLQWHJUDWLQJ�YHFWRUV��WKDW�LV�
IRU�WKH�YDOXH�RI�U��

)ROORZLQJ�WKH�SUHYLRXV�OLWHUDWXUH�ZH�H[SHFW��IRU�HDFK�RI�WKH�WHQ�FRXQWULHV��WR
ILQG� �=U � DQG� D� ORQJ�UXQ� H[SRUW� UHODWLRQVKLS� WKDW� VDWLVILHV� WKH� IROORZLQJ
TXDOLWDWLYH�IHDWXUHV�
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7KH�H[SRUW�UHODWLRQVKLS�LQ�����FDQ�EH�GHULYHG�IURP�D�ELODWHUDO�WUDGH�PRGHO�
DV� SUHVHQWHG� LQ� *ROGVWHLQ� DQG� .KDQ� �������� 7KLV� PRGHO� VROYHV
VLPXOWDQHRXVO\�IRU�H[SRUWV�DQG�LPSRUWV�DV�IXQFWLRQV�RI�QRPLQDO�LQFRPHV�LQ
WKH� WZR� UHJLRQV�� WKH� SULFH� RI� DOO� GRPHVWLFDOO\� SURGXFHG� JRRGV� DQG� WKH
H[FKDQJH�UDWH�� ,W� LV�DVVXPHG� WKDW�JRRGV�DUH� LPSHUIHFW�VXEVWLWXWHV��ZKHWKHU
SURGXFHG� GRPHVWLFDOO\� RU� DEURDG�� DQG� WKDW� FRPSHWLWLRQ� LV� SHUIHFW�� 7R� EH
DEOH�WR�VROYH�IRU�H[SRUWV�ZLWKRXW�VROYLQJ�WKH�IXOO�V\VWHP��ZH�KDYH�WR�PDNH
WKH� VWURQJ� DVVXPSWLRQ� WKDW� H[SRUW� VXSSO\� LV� LQILQLWHO\� HODVWLF� VR� WKDW� WKH
H[SRUWLQJ�FRXQWU\�FDQ�VXSSO\�DQ\�DPRXQW�DW�FRQVWDQW�FRVW��SULFH���,Q�RWKHU
ZRUGV��GRPHVWLF�FRQGLWLRQV�SOD\�D�GLUHFW�UROH�RQO\�WKURXJK�WKH�UHODWLYH�SULFH
RI� H[SRUWV�� (PSLULFDOO\�� ZH� FRXOG�� RI� FRXUVH�� UHOD[� WKLV� DVVXPSWLRQ� DQG
LQFOXGH� RWKHU� GRPHVWLF� DJJUHJDWHV�� VXFK� DV� UHDO� GRPHVWLF� LQFRPH�� LQ� RXU
DQDO\VLV��EXW�D�ODFN�RI�GHJUHHV�RI�IUHHGRP�GXH�WR�VKRUW�WLPH�VHULHV�SUHYHQWV
XV�IURP�SXUVXLQJ�WKLV�URXWH�IXUWKHU
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6LQFH�ZH�ZLVK�WR�DQDO\VH� WKH� LPSRUWDQFH�RI�H[FKDQJH�UDWH�XQFHUWDLQW\� IRU
WUDGH� IORZV�� LW� LV� WKH� SDUDPHWHU�

�
d WKDW� LV� RI� SULPDU\� LQWHUHVW�� ,I� WKH

K\SRWKHVLV� �
�
=d � FDQQRW� EH� UHMHFWHG�� WKHQ� H[FKDQJH� UDWH� XQFHUWDLQW\� LV

VXJJHVWHG�WR�EH�RI�OLWWOH�LPSRUWDQFH�IRU�WUDGH�LQ�WKH�ORQJ�UXQ�

(YHQ� LI� LW� LV� QRW� SRVVLEOH� WR� UHMHFW� WKH� K\SRWKHVLV� WKDW� H[FKDQJH� UDWH
YRODWLOLW\�GRHV�QRW�PDWWHU�IRU�WUDGH�LQ�WKH�ORQJ�UXQ��H[FKDQJH�UDWH�ULVN�PD\
VWLOO�EH�RI�JUHDW�LPSRUWDQFH�IRU�WUDGH�E\�KDYLQJ�VKRUW�UXQ�HIIHFWV��0RGHO����
SRWHQWLDOO\�DOORZV�IRU�VXFK�VKRUW�UXQ�HIIHFWV� WKURXJK�WKH�SDUDPHWHUV�LQ� WKH

L
G � PDWULFHV�� 7HVWV� IRU� WKH� SUHVHQFH� RI� VXFK� HIIHFWV� FDQ� WKXV� HDVLO\� EH
SHUIRUPHG�E\�IRUPXODWLQJ�K\SRWKHVHV�RI�H[FOXVLRQ�UHVWULFWLRQV�RQ�WKH� ODJV
RI�

W
[D �

0HWKRGRORJLFDOO\�ZH�LPSURYH�RQ�VHYHUDO�SUHYLRXV�DQDO\VHV�LQ�WKLV�DUHD�E\
QRW�D�SULRUL�UHVWULFWLQJ�DWWHQWLRQ�WR�D�FRQGLWLRQDO�PRGHO�IRU�UHDO�H[SRUWV��DV
GR�IRU�H[DPSOH�&KRZGKXU\������DQG�$UL]H��������5DWKHU��ZH�DFNQRZOHGJH
WKDW�WKH�DQDO\VLV�RI�D�FRQGLWLRQDO�VLQJOH�HTXDWLRQ�PRGHO�IRU�H[SRUWV�UHTXLUHV
FHUWDLQ�SDUDPHWULF� UHVWULFWLRQV�RQ�WKH� IXOO�V\VWHP�LQ� �����7KHVH� UHVWULFWLRQV
DUH�WHVWDEOH�EXW�GHSHQG�RQ�WKH�SXUSRVH�RI�WKH�DQDO\VLV��(QJOH��+HQGU\�DQG
5LFKDUG� ������� )RU� VWDWLVWLFDO� LQIHUHQFH� WR� EH� IXOO\� HIILFLHQW� ZLWKLQ� WKH
FRQGLWLRQDO�PRGHO�IRU�H[SRUWV�� LW� LV�JHQHUDOO\�VXIILFLHQW� WR�DVVXPH� WKDW� WKH
FRQGLWLRQLQJ� YDULDEOHV� DUH� ZHDNO\� H[RJHQRXV� �ZLWK� UHVSHFW� WR� WKH
SDUDPHWHUV� RI� LQWHUHVW��� ZKLFK� KHUH� LPSOLHV� WKDW� WKH\� DUH� QRW� GLUHFWO\
DIIHFWHG� E\� WKH� FRLQWHJUDWLQJ� UHODWLRQVKLSV� WKDW� FKDUDFWHUL]H� WKH� V\VWHP�
7KXV��WKHVH�UHVWULFWLRQV�PD\�EH�WHVWHG�DV�]HUR�UHVWULFWLRQV�RQ�FHUWDLQ�RI�WKH
HOHPHQWV�LQ�WKH�ORDGLQJ�PDWUL[�a ��,I�WKH�SXUSRVH�RI�WKH�DQDO\VLV�LV�LQVWHDG�WR
GHULYH�PXOWL�VWHS�IRUHFDVWV�RI�UHDO�H[SRUWV�IURP�WKH�FRQGLWLRQDO�PRGHO��WKHQ
ZHDN�H[RJHQHLW\�LV�QRW�VXIILFLHQW��,Q�WKLV�FDVH�WKH�UHOHYDQW�FRQFHSW�LV�WKDW�RI
VWURQJ� H[RJHQHLW\�� ZKLFK� LQ� DGGLWLRQ� WR� ZHDN� H[RJHQHLW\� UHTXLUHV� WKH
DEVHQFH�RI�*UDQJHU�FDXVDOLW\�IURP�HQGRJHQRXV�YDULDEOHV��KHUH�UHDO�H[SRUWV�
RQWR� WKH� FRQGLWLRQLQJ� YDULDEOHV�� 7KHVH� DGGLWLRQDO� UHVWULFWLRQV� DUH� WKXV
HTXLYDOHQW�WR�]HUR�UHVWULFWLRQV�RQ�VRPH�RI�WKH�HOHPHQWV�RI�WKH�

L
G �PDWULFHV�LQ

����

$�WKLUG�FRQFHSW�LV�WKDW�RI�VXSHU�H[RJHQHLW\��7KH�FRQGLWLRQLQJ�YDULDEOHV�DUH
FDOOHG� VXSHU� H[RJHQRXV� LI� DQG�RQO\� LI� WKH\� DUH�ZHDNO\� H[RJHQRXV� DQG�� LQ
DGGLWLRQ�� WKH� SDUDPHWHUV� RI� WKH� FRQGLWLRQDO� PRGHOV� DUH� LQYDULDQW� WR
LQWHUYHQWLRQV� DIIHFWLQJ� WKH� SDUDPHWHUV� LQ� WKH� PRGHOV� RI� WKH� FRQGLWLRQLQJ
YDULDEOHV� �WKH�VR�FDOOHG�PDUJLQDO�PRGHOV���8QGHU� WKHVH� FLUFXPVWDQFHV�RQH
PD\�YDOLGO\�XQGHUWDNH�SROLF\�DQDO\VLV�RQ�WKH�SDUDPHWHUV�RI�WKH�FRQGLWLRQDO
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PRGHOV�ZKHQ� 
VWUXFWXUDO
� FKDQJHV�RFFXU� LQ� WKH�PRGHOV�RI� WKH� FRQGLWLRQLQJ
YDULDEOHV�

:KLOH�WKH�-RKDQVHQ�PHWKRG��DV�PHQWLRQHG�SUHYLRXVO\��KDV�SURYHQ�LWVHOI� WR
EH�VXSHULRU�WR�PDQ\�RWKHU�DOWHUQDWLYH�PHWKRGV�IRU�DQDO\VLQJ�FRLQWHJUDWLRQ�
LW�UHTXLUHV�WKH�HVWLPDWLRQ�RI�D�UDWKHU�ODUJH�QXPEHU�RI�SDUDPHWHUV��LQ�RXU�FDVH
�� N � SDUDPHWHUV� H[FOXGLQJ� WKH� GHWHUPLQLVWLF� FRPSRQHQWV� LQ� m �� 7KLV� PD\
FRQVWLWXWH� D� SUREOHP� LQ� SDUWLFXODU� ZKHQ� WKH� DYDLODEOH� QXPEHU� RI
REVHUYDWLRQV� LV� VPDOO�� %HFDXVH� WKLV� LV� XQIRUWXQDWHO\� WKH� FDVH� LQ� RXU
DSSOLFDWLRQV�� ZH� KDYH� FKRVHQ� DOVR� WR� FRQVLGHU� DQ� DOWHUQDWLYH� PHWKRG� IRU
DQDO\VLQJ� FRLQWHJUDWLRQ�� QDPHO\� WKH� VR�FDOOHG� FDQRQLFDO� FRLQWHJUDWLRQ
UHJUHVVLRQ� �&&5��DSSURDFK�RI�3DUN� ��������7KLV�PHWKRG�GRHV�QRW� UHTXLUH
HVWLPDWLRQ� RI� WKH� IXOO� G\QDPLF� V\VWHP� LQ� ����� EXW� XVHV� LQVWHDG� GLUHFWO\
UHODWLRQVKLS�����ZLWK�WUDQVIRUPHG�VWDWLRQDU\�GDWD�� ,Q�JHQHUDO�� WKH�DSSURDFK
UHSUHVHQWV� WKH� VDPH�FRLQWHJUDWLQJ� UHODWLRQVKLSV� DV� WKH�RULJLQDO�PRGHOV� EXW
FRQVWUXFWV�WKHP�LQ�VXFK�D�ZD\�WKDW�WKH�XVXDO�OHDVW�VTXDUHV�SURFHGXUH�\LHOGV
DV\PSWRWLFDOO\� HIILFLHQW� HVWLPDWRUV� DQG� c � � LQIHUHQFH� IRU� K\SRWKHVLV� WHVWV
�IRU�IXUWKHU�GHWDLOV�VHH�3DUN�������

�����(03,5,&$/�5(68/76�

7KLV�VHFWLRQ�UHSRUWV�WKH�UHVXOWV�RI�HPSLULFDOO\�DQDO\VLQJ�WKH�LPSRUWDQFH�RI
H[FKDQJH� UDWH� YRODWLOLW\� IRU� VKRUW�� DQG� ORQJ�UXQ� WUDGH� DPRQJ� WKH� (08
FRXQWULHV� $XVWULD� �$86��� %HOJLXP� �%(/��� )LQODQG� �),1��� )UDQFH� �)5$��
*HUPDQ\� �*(5��� ,UHODQG� �,5(��� ,WDO\� �,7$���1HWKHUODQGV� �1(7���3RUWXJDO
�325���DQG�6SDLQ��63$��DORQJ�WKH�OLQHV�VXJJHVWHG�LQ�WKH�SUHYLRXV�VHFWLRQ�
7KH� GDWD� IRU� HDFK� FRXQWU\� FRQVLVW� RI� DQQXDO� REVHUYDWLRQV� RQ� WKH
DIRUHPHQWLRQHG�IRXU�YDULDEOHV��UHDO�H[SRUWV��UHDO�IRUHLJQ�DJJUHJDWH�LQFRPH�
WKH� UHODWLYH� SULFH� RI� H[SRUWV�� DQG� D� PHDVXUH� RI� H[FKDQJH� UDWH� YRODWLOLW\�
FRYHULQJ�WKH�WLPH�SHULRG������WR��������:KLOH�ZH�QRWH�WKDW�WKLV�FKRLFH�RI
VDPSOH�SHULRG�LPSOLHV�WKH�XVH�RI�GDWD�IURP�ERWK�IOH[LEOH�DQG�IL[HG��RU�VHPL
IL[HG�� H[FKDQJH� UDWH� SHULRGV�� UHVWULFWLQJ� WKH� DQDO\VLV� WR� D� SHULRG� ZLWK
H[FOXVLYHO\�IXOO\�IOH[LEOH�UDWHV�ZRXOG�UHTXLUH�FRQVLGHULQJ�DQ�XQDFFHSWDEO\
VKRUW�VDPSOH�SHULRG����$�EDWWHU\�RI�GLDJQRVWLF�WHVWV�LV�XVHG�WR�FKHFN�ZKHWKHU
WKH�VWDWLVWLFDO�SURSHUWLHV�RI�WKH�HVWLPDWHG�PRGHOV�DUH�DFFHSWDEOH��7KH�UHVXOWV
DQG� GLVFXVVLRQV� EHORZ� DUH� EDVHG� RQ� WKH� H[FKDQJH� UDWH� YRODWLOLW\� PHDVXUH
EHLQJ� FDOFXODWHG� DFFRUGLQJ� WR� IRUPXOD� ���� ZLWK�P� VHW� HTXDO� WR� �� DQG� 4

W

FRQVWUXFWHG� XVLQJ� QRPLQDO� H[FKDQJH� UDWHV�� 7KH� ILQDO� SDUW� RI� WKLV� VHFWLRQ
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SURYLGHV� D� UREXVWQHVV� DQDO\VLV�ZLWK� UHVSHFW� WR�� DPRQJ�RWKHU� WKLQJV�� XVLQJ
DOWHUQDWLYH�PHDVXUHV�RI�H[FKDQJH�UDWH�XQFHUWDLQW\�

7KH� ILUVW� VWHS� LQ� WKH� HPSLULFDO� DQDO\VLV� FRQVLVWV� RI� GHWHUPLQLQJ� DQ
DSSURSULDWH� ODJ� OHQJWK� �N�� IRU� WKH� 9$5� PRGHO� RI� HDFK� FRXQWU\�� 7KH
DSSURDFK� DGRSWHG� LQ� WKLV� SDSHU� LV� D� VHTXHQWLDO� WRS�GRZQ� UHGXFWLRQ
SURFHGXUH�� XQGHUWDNHQ� WKURXJK� D� VHULHV� RI� )� WHVWV��� 7KH� UHVXOWV�� JLYHQ� D
PD[LPXP� ODJ�RUGHU�RI� WKUHH� ODJV�� DUH� VKRZQ� LQ�7DEOH����$V� FDQ�EH� VHHQ�
N = ��LV�UHMHFWHG�LQ�RQO\� WKUHH�FDVHV�DW�WKH���SHU�FHQW�WHVW� OHYHO��),1��,7$�
DQG�325��DQG�LV�DFFHSWHG�LQ�DOO�FDVHV�DW�WKH���SHU�FHQW�WHVW�OHYHO��)URP�WKH
DQDO\VLV�LQ�7DEOH����LW�KRZHYHU�DSSHDUV�WKDW�WKLV�FKRLFH�RI�ODJ�OHQJWK�GRHV
QRW�SURYLGH�HPSLULFDO�PRGHOV�ZLWK�IXOO\�VDWLVIDFWRU\�HUURU� WHUP�SURSHUWLHV�
,Q�SDUWLFXODU��ZLWK� N = �� WKH�DVVXPSWLRQ�RI�QRUPDOLW\� LV� UHMHFWHG� LQ�VHYHUDO
FDVHV��)XUWKHUPRUH�� WKH� DVVXPSWLRQ�RI�XQFRUUHODWHG� UHVLGXDOV�RYHU� WLPH� LV
UHMHFWHG� LQ� WZR� FDVHV� DW� WKH� �� SHU� FHQW� WHVW� OHYHO� �,5(� DQG� 325��
8QIRUWXQDWHO\��WKHVH�SUREOHPV�FRXOG�QHLWKHU�EH�PLWLJDWHG�E\�LQFUHDVLQJ�WKH
ODJ�OHQJWK�IXUWKHU�QRU�E\�LQFOXGLQJ�RWKHU�GHWHUPLQLVWLF�FRPSRQHQWV�VXFK�DV
OLQHDU� RU� TXDGUDWLF� WUHQGV�� ,Q� ZKDW� IROORZV� ZH� WKHUHIRUH� UHWDLQ� WKH
VSHFLILFDWLRQ�ZLWK� N = �� IRU� HDFK� FRXQWU\�� EXW� LW� LV� HPSKDVL]HG� WKDW� WKHVH
VWDWLVWLFDO�SUREOHPV�LPSO\�WKDW�WKH�VXEVHTXHQW�UHVXOWV�KDYH�WR�EH�LQWHUSUHWHG
FDXWLRXVO\�

$Q� LPSRUWDQW� HFRQRPLF� LPSOLFDWLRQ�RI� WKH� VLQJOH� ODJ� VSHFLILFDWLRQ� LV� WKDW
G ��IRU�HDFK� L��7KDW� LV�� WKHUH�DUH�QR� ODJJHG�ILUVW�GLIIHUHQFHG�WHUPV�RQ� WKH
ULJKW�KDQG�VLGH�RI�WKH�HTXDWLRQV�RI�WKH�9$5�PRGHOV�DQG�H[SRUW�YROXPHV�DUH
WKXV� XQDIIHFWHG� E\� H[FKDQJH� UDWH� XQFHUWDLQW\� LQ� WKH� VKRUW� UXQ� �LQ� WKLV
SDUWLFXODU�VHQVH���7KLV�UHVXOW�LV�D�ELW�VXUSULVLQJ�JLYHQ�WKH�SUHYLRXV�OLWHUDWXUH�
8VLQJ� VRPHZKDW� GLIIHUHQW� GDWD�� &KRZGKXU\� ������� ILQGV� VWURQJO\
VLJQLILFDQW�QHJDWLYH� VKRUW�UXQ� HIIHFWV�RQ� )UHQFK��*HUPDQ�� DQG� ,WDOLDQ� UHDO
H[SRUWV�IURP�LQFUHDVHG�XQFHUWDLQW\�LQ�UHDO�HIIHFWLYH�H[FKDQJH�UDWHV�RYHU�WKH
SHULRG����������7KH�HIIHFWV�GRFXPHQWHG�E\�$UL]H� �������RYHU� WKH�SHULRG
��������DUH�OHVV�FOHDU�FXW�EXW�HYHQ�LQ�WKLV�VWXG\�VRPH�VLJQLILFDQW�VKRUW�UXQ
HIIHFWV�DSSHDU� WR�EH�SUHVHQW� LQ�FRXQWULHV� VXFK�DV�%HOJLXP�DQG�6SDLQ� �DQG
PD\EH� DOVR� WKH�1HWKHUODQGV���:KLOH� LW� REYLRXVO\� LV� LPSRVVLEOH� H[DFWO\� WR
NQRZ�ZK\�RXU� UHVXOWV�GLIIHU� IURP� WKRVH�RI�SUHYLRXV�VWXGLHV��RQH�SRWHQWLDO
H[SODQDWLRQ�LV�WKH�GLIIHUHQFH�LQ�WKH�IUHTXHQF\�RI�WKH�GDWD��%RWK�&KRZGKXU\
DQG� $UL]H� GHULYH� WKHLU� UHVXOWV� XVLQJ� TXDUWHUO\� GDWD�� EXW� RXU� VWXG\� LV�� DV
PHQWLRQHG�SUHYLRXVO\��EDVHG�RQ�GDWD�REVHUYHG�DW� WKH�DQQXDO� IUHTXHQF\�� ,I
WKH�XQSUHGLFWDEOH�H[FKDQJH�UDWH�YDULDWLRQV� WKDW�DUH�RI� LPSRUWDQFH�RFFXU�DW
KLJKHU�IUHTXHQFLHV�WKDQ�FRYHUHG�E\�DQQXDO�ODJV��WKHQ�XVLQJ�DQQXDO�GDWD�PD\
QRW�JLYH�DQ�DGHTXDWH�SLFWXUH�RI�WKH�LPSRUWDQFH�RI�H[FKDQJH�UDWH�YRODWLOLW\�LQ
WKH� VKRUW� UXQ���� +RZHYHU�� LI� WKLV� DVVHUWLRQ� ZHUH� FRUUHFW�� WKHQ� RQH� ZRXOG
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DOVR�H[SHFW�RXU�UHVXOWV�WR�EH�OHVV�LQ�FRQIOLFW�ZLWK�WKRVH�RI�SUHYLRXV�VWXGLHV
ZKHQ�LW�FRPHV�WR�WKH�DQDO\VLV�RI� IOXFWXDWLRQV�DW� ORZHU� IUHTXHQFLHV����7KLV
EULQJV�XV�WR�WKH�DQDO\VLV�RI�WKH�FRLQWHJUDWLRQ�SURSHUWLHV�RI�RXU�GDWD�

7KH�ILUVW�VWHS�LQ�WKH�DQDO\VLV�RI�FRLQWHJUDWLRQ�LQYROYHV�H[DPLQLQJ�WKH�UDQN
RI� WKH� HVWLPDWH� RI� WKH�PDWUL[� P � LQ� ����� WKDW� LV�� WHVWLQJ� IRU� WKH� QXPEHU� RI
FRLQWHJUDWLQJ� YHFWRUV� WKDW� DUH� SUHVHQW�� 7KH� WZR� UDQN� WHVWV� �WKH� VR�FDOOHG
WUDFH�DQG�PD[LPXP�HLJHQYDOXH�WHVWV��RI�WKH�-RKDQVHQ�0/�SURFHGXUH�GHOLYHU
WKH� UHVXOWV�JLYHQ� LQ�7DEOH����7KH� UHOHYDQW�QXOO� DQG� DOWHUQDWLYH� K\SRWKHVHV
DUH� DV� GLVSOD\HG� LQ� URZV� �� DQG� �� RI� WKH� WDEOH�� 7KH� UHFRPPHQGHG� WHVWLQJ
VWUDWHJ\�LQYROYHV�VWDUWLQJ�ZLWK�WKH�WUDFH�WHVW�DQG�WHVW�WKH�QXOO�RI� U = � ��,I�WKLV
K\SRWKHVLV� LV� QRW� UHMHFWHG�� WKHQ� ZH� FRQFOXGH� WKDW� WKH� V\VWHP� LV� QRW
FRLQWHJUDWHG��SURYLGHG�WKH�FRQFOXVLRQ�LV�FRQVLVWHQW�ZLWK�WKH�RXWFRPH�IRU�WKH
PD[LPXP�HLJHQYDOXH� WHVW�� ,I� RQ� WKH� RWKHU� KDQG� U = � � LV� UHMHFWHG�� WKHQ�ZH
PRYH�RQ�WR�WKH�QH[W�QXOO�K\SRWKHVLV� U � ���:H�WKHQ�DSSO\�WKH�VDPH�GHFLVLRQ
UXOHV�IRU�WKLV�QXOO�DV�IRU�WKH�QXOO� U = � �DQG�FRQWLQXH�WKH�SURFHVV�XQWLO�VRPH
QXOO�LV�DFFHSWHG�RU�ZH�DUULYH�DW�WKH�ILQDO�DOWHUQDWLYH�K\SRWKHVLV��&RQVLGHULQJ
WKH� GHWDLOV� RI� 7DEOH� ��� LW� LV� VHHQ� WKDW� WKH� HYLGHQFH� LQ� PRVW� FRXQWULHV�� DW
FRQYHQWLRQDO�OHYHOV�RI�VLJQLILFDQFH��LQGHHG�IDYRXUV�WKH�VLQJOH�FRLQWHJUDWLQJ
YHFWRU�PRGHO��+RZHYHU��WKHUH�DUH�VRPH�ERUGHUOLQH�FDVHV��,5(��,7$��1(7�
DQG� 325�� DQG� DOVR� WZR� FDVHV� IRU� ZKLFK� WKH� K\SRWKHVLV� �=U � LV� ILUPO\
UHMHFWHG� �$86� DQG�63$���%HFDXVH� WKH� SUHFLVH� FKRLFH� RI� U� DSSHDUV� QRW� WR
VLJQLILFDQWO\� PDWWHU� IRU� WKH� SDUWLFXODU� HPSLULFDO� TXHVWLRQV� WKDW� ZH� DUH
DGGUHVVLQJ�KHUH��ZH�FKRRVH� LQ� WKH� UHPDLQLQJ�DQDO\VLV� WR� VWLFN� WR� WKH� �=U
VSHFLILFDWLRQ�IRU�HDFK�FRXQWU\���

7KH�QH[W�TXHVWLRQ�LV�WKHQ�ZKHWKHU�WKH�HVWLPDWHG�FRLQWHJUDWLQJ�YHFWRUV�WDOO\
ZLWK�WKH�SURSHUWLHV�VXJJHVWHG�E\�HTXDWLRQ����"�,Q�RUGHU�WR�EH�DEOH�WR�DQVZHU
WKLV� TXHVWLRQ�� ZH� QHHG� WR� ORRN� DW� WKH� SDUWLFXODU� HOHPHQW� HVWLPDWHV� LQ� WKH
�XQLTXH��FRLQWHJUDWLRQ�PDWULFHV�VXEMHFW� WR� WKH��QRQ�WHVWDEOH��QRUPDOL]DWLRQ
WKDW� WKH� HOHPHQW� RQ� ;

W
� LQ� HDFK� FRXQWU\� LV� HTXDO� WR� XQLW\�� 7KH� UHVXOWV� DUH

SUHVHQWHG�LQ�7DEOH���� ,Q�HDFK�FDVH�� IRUHLJQ�DJJUHJDWH� LQFRPH�LV�SRVLWLYHO\
UHODWHG� WR� H[SRUWV�� 7KH� ORQJ�UXQ� H[SRUW� HODVWLFLW\� ZLWK� UHVSHFW� WR� IRUHLJQ
LQFRPH� UDQJHV� IURP� D� ORZ� RI� ����� LQ� %HOJLXP� WR� D� KLJK� RI� ������ LQ
*HUPDQ\��&RPSDUHG�WR�SUHYLRXV�VWXGLHV�WKHVH�LQFRPH�HODVWLFLWLHV�JHQHUDOO\
VWDQG�RXW�DV� UHODWLYHO\�KLJK�DQG�� LQ� VRPH�FDVHV�� HYHQ�DV� ULGLFXORXVO\�KLJK
�*(5� DQG�325���7KH� UHODWLYH� SULFH� RI� H[SRUWV� KDV� WKH� H[SHFWHG� QHJDWLYH
VLJQ�LQ�DOO�FRXQWULHV�H[FHSW�)UDQFH�DQG�3RUWXJDO��:KLOH� WKH�HODVWLFLWLHV� IRU
WKLV� YDULDEOH� JHQHUDOO\� DUH� PRUH� LQ� OLQH� ZLWK� SUHYLRXV� ILQGLQJV� �WKDW� LV�
FORVHU�LQ�DEVROXWH�YDOXH�WR�SUHYLRXV�HVWLPDWHV���VRPH�SRLQW�HVWLPDWHV�DJDLQ
DUH�FOHDUO\�XQUHDVRQDEOH��LQ�SDUWLFXODU�DJDLQ�WKRVH�IRU�*(5�DQG�325���$V
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FRQFHUQV�WKH�PHDVXUH�RI�H[FKDQJH�UDWH�XQFHUWDLQW\��SDUDPHWHU�HVWLPDWHV�DUH
QHJDWLYH�LQ�VHYHQ�RXW�RI�WKH�WHQ�FDVHV��7KH�ODVW�FROXPQ�RI�7DEOH���UHSRUWV
WKH� UHVXOWV� IURP� XQGHUWDNLQJ� WKH� /5� WHVWV� RI� H[FOXGLQJ�

W
9 � IURP� WKH

FRLQWHJUDWLQJ�UHODWLRQVKLSV��'LVUHJDUGLQJ�WKH�XQUHDVRQDEOH�YHFWRU�HVWLPDWHV
LQ� FDVH� RI� *HUPDQ\� DQG� 3RUWXJDO�� WKH� UHVXOWV� SRLQW� WR� YHU\� ZHDN
VLJQLILFDQFH��UHMHFWLQJ�WKH�QXOO�K\SRWKHVLV�DW�WKH���SHU�FHQW�WHVW�OHYHO�RQO\�LQ
WZR� FDVHV� �%(/� DQG� 63$����� ,QGHHG�� LQ� QR� RWKHU� FDVH� LV� WKH� WHVW� HYHQ
UHMHFWLQJ�DW�WKH����SHU�FHQW�OHYHO�RI�VLJQLILFDQFH��WKH�ORZHVW�S�YDOXH�REWDLQV
IRU�WKH�WHVW�RQ�)LQQLVK�GDWD�DQG�LV�������

$Q� LVVXH� RI� FRQVLGHUDEOH� LQWHUHVW� LV� KRZ� LPSRUWDQW� HFRQRPLFDOO\� WKHVH
HVWLPDWHG�H[FKDQJH�UDWH�XQFHUWDLQW\�HIIHFWV�DUH��7R�VKHG�VRPH�OLJKW�RQ�WKLV
LVVXH��)LJXUH���XVHV�WKH�HVWLPDWHG�ORQJ�UXQ�HODVWLFLWLHV�SURYLGHG�LQ�7DEOH��
WR� FRPSXWH�� IRU� HDFK� FRXQWU\� DQG� \HDU� RI� WKH� VDPSOH� SHULRG� ����������
$d
�
���D9

W
� DQG� SORW� LW� DJDLQVW� WKH� DFWXDO� JURZWK� UDWH� RI� H[SRUWV� ����D;

W
��

:KHQ�LQWHUSUHWLQJ�WKHVH�JUDSKV�LW�LV�LPSRUWDQW�WR�EHDU�LQ�PLQG�WKDW�VHYHUDO
RI�WKH�XQGHUO\LQJ�SRLQW�HVWLPDWHV�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR�DW
FRQYHQWLRQDO� WHVW� OHYHOV� �VHH� 7DEOH� ����:H� EHOLHYH� QHYHUWKHOHVV� WKDW� LW� LV
LQIRUPDWLYH� WR� NQRZ� WKDW� HYHQ� UHODWLYHO\� VPDOO� HVWLPDWHG� HODVWLFLWLHV� �LQ
DEVROXWH�YDOXH��PD\�KDYH�UDWKHU�VXEVWDQWLDO�HFRQRPLF�LPSOLFDWLRQV�LQ�WHUPV
RI� FKDQJHV� LQ� $d

�
���D9

W
�� )RU� H[DPSOH�� EHWZHHQ� WKH� \HDUV� ����� DQG� ����

'XWFK�UHDO�H[SRUWV�JUHZ�E\�DSSUR[LPDWHO\���SHU�FHQW�DQG�DW�WKH�VDPH�WLPH
WKH�TXDQWLW\� $d

�
���D9

W
�FKDQJHG�E\�DOPRVW�±��SHUFHQWDJH�SRLQWV��GHVSLWH�DQ

HVWLPDWH�RI� d
�
�QR�ODUJHU�WKDQ������LQ�DEVROXWH�YDOXH��6LPLODUO\��LQ�WKH�FDVH

RI� $XVWULDQ� GDWD�� DQ� HODVWLFLW\� HVWLPDWH� RI� RQO\� ���� SHU� FHQW� LQ� DEVROXWH
YDOXH� LPSOLHG� LQ� ����� WKDW� $d

�
���D9

W
� FKDQJHG� E\� URXJKO\� ±��� SHUFHQWDJH

SRLQWV�LQ�D�VLWXDWLRQ�ZKHUH�H[SRUWV�WKHPVHOYHV�RQO\�JUHZ�E\�DSSUR[LPDWHO\
��SHU�FHQW�

$V�FRQFHUQV� WKH�VSHHG�RI�DGMXVWPHQW� �RU� ORDGLQJ��FRHIILFLHQWV� �WKDW� LV�� WKH
HOHPHQWV�RI�WKH�PDWUL[�a ��FI��HTXDWLRQ�������ZKLFK�PHDVXUH�WKH�LPSRUWDQFH
RI�D�GLVHTXLOLEULXP�VLWXDWLRQ�IRU� WKH�VKRUW� WHUP�HYROXWLRQ�RI� WKH�YDULDEOHV�
RXU�HVWLPDWHV�DUH��EURDGO\�VSHDNLQJ��QRW� WRR�GLIIHUHQW� IURP�WKRVH�REWDLQHG
LQ� SUHYLRXV� VWXGLHV�� )RU� H[DPSOH�� LQ� WKH� H[SRUW� HTXDWLRQV�� WKH� VLJQLILFDQW
SDUDPHWHUV�DUH�LQ�WKH�UDQJH�±����WR������ZKLFK�LV�UDWKHU�FORVH�WR�WKH�UDQJHV
UHSRUWHG� E\� &KRZGKXU\� �±���� WR� ±����� DQG� $UL]H� �±���� WR� ±������ 7KHVH
HVWLPDWHG� DGMXVWPHQW� HIIHFWV� LPSO\� WKDW� WKH� SUHYLRXV� \HDU
V� HTXLOLEULXP
YDOXH�UHODWLYH�WR�WKH�DFWXDO�YDOXH�RI�H[SRUWV�LQ�WKDW�\HDU��RQ�DYHUDJH��KDV�D
ZHLJKW� RI� EHWZHHQ� ��� �%(/�� DQG� ��� �)5$�� SHU� FHQW� LQ� H[SODLQLQJ� WKH
FXUUHQW�\HDU
V�H[SRUW� OHYHO��+RZHYHU��DV�EHIRUH�� WKH�HPSLULFDO�VLJQLILFDQFH
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OHYHOV� RI�RXU� HVWLPDWHV� DUH� JHQHUDOO\� KLJKHU� WKDQ� LQ�SUHYLRXV� VWXGLHV� �DQG
WKXV�WKH�HIIHFWV�PRUH�XQFHUWDLQ��

7R�VXPPDUL]H� VR� IDU��RXU� UHVXOWV�VXJJHVW� WKDW�H[FKDQJH� UDWH�YRODWLOLW\�KDV
KDG� D� UDWKHU� OLPLWHG� LPSRUWDQFH� IRU� WKH� SURJUHVVLRQ� RI� WUDGH� ZLWKLQ� WKH
(08�VLQFH�WKH�ODWH�����V��ERWK�LQ�WKH�VKRUW�DQG�WKH�ORQJ�UXQ��7KHVH�UHVXOWV
DUH� QRW� LQ� OLQH� ZLWK� SUHYLRXV� ILQGLQJV� WKDW� VXJJHVW� VLJQLILFDQW� QHJDWLYH
HIIHFWV�RQ�H[SRUWV�IURP�H[FKDQJH�UDWH�XQFHUWDLQW\�LQ�WKH�VKRUW�DV�ZHOO�DV�WKH
ORQJ�UXQ��+RZHYHU��GXH�WR�VHYHUDO�VWDWLVWLFDO�SUREOHPV�RXU�UHVXOWV�QHHG�WR�EH
LQWHUSUHWHG�ZLWK�FDUH�

$V� D� PHDQV� RI� LQFUHDVLQJ� WKH� UHOLDELOLW\� RI� RXU� UHVXOWV� ZH� XQGHUWDNH
UREXVWQHVV�FKHFNV�ZLWK�UHVSHFW�WR�VHYHUDO�DVSHFWV�

)LUVW�� 7DEOH� �� LQYHVWLJDWHV� WKH� HIIHFWV� RI� XVLQJ� DQ� DOWHUQDWLYH� PHWKRG� IRU
DQDO\VLQJ� WKH� FRLQWHJUDWLRQ� SURSHUWLHV� RI� WKH� GDWD�� +HUH� ZH� HPSOR\� WKH
VR�FDOOHG�FDQRQLFDO�FRLQWHJUDWLRQ�UHJUHVVLRQ��&&5��DSSURDFK�VXJJHVWHG�E\
3DUN� �������� &RPSDUHG� WR� WKH� WULYLDO� VWDWLF� OHDVW� VTXDUHV� DSSURDFK� �DOVR
UHSRUWHG� LQ� WKH� WDEOH� ZLWKLQ� SDUHQWKHVHV�� WKLV� DSSURDFK� KDV� WKH� GLVWLQFW
DGYDQWDJHV� RI� ERWK� FRUUHFWLQJ� IRU� WKH�PLVVLQJ� 
VKRUW�UXQ�G\QDPLFV
� RI� WKH
GDWD� �WKURXJK� QRQ� SDUDPHWULF� FRUUHFWLRQV�� DQG� GHOLYHULQJ� HVWLPDWHV� IURP
ZKLFK�LW�LV�SRVVLEOH�WR�FRQVWUXFW�WHVW�VWDWLVWLFV�WKDW�SHUPLW�VWDQGDUG�LQIHUHQFH
SURFHGXUHV��)URP�WKH�GHWDLOV�RI� WKH� WDEOH� �ZKLFK� LV�VWUXFWXUHG� LQ� WKH�VDPH
ZD\�DV�7DEOH�����LW�FDQ�EH�VHHQ�WKDW�PDQ\�RI�WKH�SUHYLRXVO\�JDLQHG�UHVXOWV
DUH� XQFKDQJHG� LQ� TXDOLWDWLYH� WHUPV�� WKH� LQFRPH� HODVWLFLWLHV� DUH� DOZD\V
SRVLWLYHO\� VLJQHG� DQG� TXLWH� ODUJH�� WKH� HODVWLFLWLHV� IRU� WKH� FRPSHWLWLYHQHVV
YDULDEOH�DUH�PRVWO\�QHJDWLYHO\�VLJQHG��DQG��WKH�HODVWLFLWLHV�RQ�WKH�YRODWLOLW\
YDULDEOH�DUH�PRVWO\�QHJDWLYHO\�VLJQHG�EXW�RIWHQ�TXLWH�LPSUHFLVHO\�HVWLPDWHG�
$V�LW�KDSSHQV��WKH�SHFXOLDULWLHV�IRU�WKH�*HUPDQ�DQG�3RUWXJXHVH�GDWD�YDQLVK
ZKHQ�XVLQJ�WKLV�PHWKRG�RI�HVWLPDWLRQ�

6HFRQG�� 7DEOH� �� FKHFNV� WKH� HIIHFWV� RI� FRQGLWLRQLQJ� WKH� DQDO\VLV� RQ
DOWHUQDWLYH� PHDVXUHV� RI� H[FKDQJH� UDWH� XQFHUWDLQW\�� XVLQJ� D� GLIIHULQJ
ZHLJKWLQJ�VFKHPH�IRU�FRQVWUXFWLQJ�
HIIHFWLYH
�YDULDEOHV��DQG�FRQWUROOLQJ�IRU
WKH�6LQJOH�(XURSHDQ�$FW�LQ���������$V�FDQ�UHDGLO\�EH�VHHQ��WKH�UHVXOWV�DUH
DJDLQ� ODUJHO\� XQFKDQJHG� DV� FRQFHUQV� WKH� TXDOLWDWLYH� NH\� IHDWXUHV�� 7KH
H[FKDQJH� UDWH� YRODWLOLW\� PHDVXUH� PRVWO\� HQWHUV� WKH� DQDO\VLV� QHJDWLYHO\
VLJQHG�DQG�LV�GRFXPHQWHG�QRW�WR�EH�VWDWLVWLFDOO\�VLJQLILFDQW��DW�FRQYHQWLRQDO
OHYHOV�RI�VLJQLILFDQFH��LQ�VHYHUDO�FDVHV���

)LQDOO\��7DEOH���UHSHDWV��HVVHQWLDOO\��WKH�DQDO\VLV�RI�7DEOH���XVLQJ�TXDUWHUO\
LQVWHDG� RI� DQQXDO� GDWD�� 'XH� WR� ODFN� RI� GDWD� WKLV� DQDO\VLV� RQO\� FRPSULVHV
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VHYHQ�RI�WKH�WHQ�SUHYLRXVO\�FRQVLGHUHG�FRXQWULHV��$86��%(/��DQG�,5(�DUH
H[FOXGHG��DQG�LV�XQGHUWDNHQ�RQ�D�VKRUWHU�VDPSOH�SHULRG��VHH�WKH�ODVW�URZ�RI
7DEOH�����:H�HPSKDVL]H�WKDW�ZKLOH�WKH�LQIRUPDWLRQ�LQ�WKLV�WDEOH�DJDLQ�JLYHV
D�TXDOLWDWLYH�SLFWXUH�WKDW�LV�QRW�WRR�GLIIHUHQW�IURP�WKDW�SUHYLRXVO\�REWDLQHG
�WKDW�LV��XVLQJ�WKH�UHVXOWV�LQ�7DEOHV���WR�����WKH�S�YDOXHV�IRU�WHVWLQJ�WKH�QXOO
RI�d

�
�= �QRZ�LQ�JHQHUDO�DSSHDU�WR�EH�VRPHZKDW�ORZHU��+RZHYHU��JLYHQ�WKDW

WKH�HVWLPDWHV�DUH� VWLOO� LQVLJQLILFDQW� LQ�DSSUR[LPDWHO\�KDOI�RI� WKH� FDVHV� DQG
WKDW�WKH�VWDWLVWLFDO�SURSHUWLHV�RI�WKHVH�TXDUWHUO\�PRGHOV��QRW�VKRZQ�WR�VDYH
VSDFH��DUH�HYHQ�ZRUVH�WKDQ�WKRVH�RI�WKH�FRUUHVSRQGLQJ�DQQXDO�PRGHOV� �FI�
7DEOH� ���� LW� LV� GLIILFXOW� WR� NQRZ�ZKDW� WR�PDNH� RXW� RI� WKLV� DSSDUHQW� VOLJKW
LQFUHDVH�RI�VLJQLILFDQFH���

�����7+(�())(&7�2)�1$7,21$/�%25'(56

6HYHUDO� VWXGLHV� KDYH� EHHQ� XQGHUWDNHQ� LQ� UHFHQW� \HDUV� RQ� WKH� HIIHFW� RI
QDWLRQDO� ERUGHUV� RQ� LQWHUQDWLRQDO� WUDGH�� 7KH� ILUVW� VWXG\� LV� E\� 0F&DOOXP
��������ZKR�IRXQG�WKDW�WUDGH�EHWZHHQ�&DQDGLDQ�SURYLQFHV�LV����WLPHV�ODUJHU
WKDQ�WUDGH�EHWZHHQ�FRQWLJXRXV�SURYLQFHV�DQG�VWDWHV�DFURVV�WKH�&DQDGD�86
ERUGHU�� DIWHU� FRQWUROOLQJ� IRU� GLVWDQFH� DQG�*'3�� ,Q� D� UHODWHG� VWXG\�� (QJHO
DQG�5RJHUV��������IRXQG�WKDW�SULFH�GLIIHUHQFHV�IRU�YDULRXV�JRRGV�EHWZHHQ
FLW\�SDLUV�LQ�&DQDGD�DQG�WKH�86�YDULHG�PXFK�PRUH�EHWZHHQ�FLWLHV�VLWXDWHG
LQ�GLIIHUHQW�FRXQWULHV�WKDQ�EHWZHHQ�FLW\�SDLUV�VLWXDWHG�LQ�WKH�VDPH�FRXQWU\�
DIWHU�FRQWUROOLQJ�IRU�GLVWDQFH��7KH�ERUGHU�ZDV� IRXQG� WR�EH�DEOH� WR�H[SODLQ
DERXW����SHU�FHQW�RI�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�GLIIHUHQFHV�LQ�SULFHV��LQ
ORJV��� ZKLOH� GLVWDQFH� ZDV� IRXQG� WR� H[SODLQ� RQO\� DERXW� ��� SHU� FHQW�
0HDVXUHG� GLIIHUHQWO\�� WKH� ERUGHU� EHWZHHQ� &DQDGD� DQG� WKH� 86� ZDV
HVWLPDWHG�WR�DGG�������PLOHV�EHWZHHQ�FLW\�SDLUV��$�VXEVWDQWLDO�SDUW�RI� WKH
ERUGHU�HIIHFW�� EXW� VWLOO� OHVV� WKDQ�KDOI��ZDV� IRXQG� WR�EH� DWWULEXWHG� WR� VWLFN\
QRPLQDO� SULFHV�� L�H�� WR� WKH� IDFW� WKDW� H[SRUW� DQG� LPSRUW� SULFHV� DGMXVW� YHU\
OLWWOH�WR�FKDQJHV�LQ�WKH�QRPLQDO�&DQDGD�86�H[FKDQJH�UDWH�

%RWK� RI� WKHVH� VWXGLHV� GHPRQVWUDWH� WKDW� WKH� QDWLRQDO� ERUGHU� KDV� D� VWURQJ
HIIHFW�RQ�WUDGH�DQG�SULFH�VHWWLQJ��7KH�TXHVWLRQ�LV�KRZ�UHOHYDQW�WKH�ILQGLQJV
DUH�IRU�WKH�HVWDEOLVKPHQW�RI�WKH�(08��&DQDGD�DQG�WKH�86�DUH�PRUH�VLPLODU
LQ�WHUPV�RI�ODQJXDJH��FXOWXUH��DQG�LQVWLWXWLRQV�WKDQ�WKH�DYHUDJH�FRXQWU\�SDLU
LQ� WKH� (08�� 7KLV� ZRXOG� SUHVXPDEO\� WHQG� WR� PDNH� WKH� ERUGHU� HIIHFW
VWURQJHU�LQ�(XURSH��)XUWKHUPRUH��ZH�GR�QRW�NQRZ�KRZ�PXFK�RI�WKH�ERUGHU
HIIHFW�WKDW�LV�GXH�WR�WKH�H[LVWHQFH�RI�VHSDUDWH�FXUUHQFLHV�
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,Q�WKH�DIRUHPHQWLRQHG�VWXG\�E\�5RVH���������KH�IRXQG�WKDW�FRXQWULHV�ZLWK�D
FRPPRQ� FXUUHQF\� WUDGHG� ���� WLPHV� PRUH� ZLWK� HDFK� RWKHU� WKDQ� FRXQWULHV
ZLWK�VHSDUDWH�FXUUHQFLHV��FRQWUROOLQJ�IRU�D�ODUJH�QXPEHU�RI�IDFWRUV��VXFK�DV
GLVWDQFH�� *'3�� ODQJXDJH�� FRORQLDO� SDVW�� FRQWLJXRXV� ERUGHUV� DQG�� LQ
SDUWLFXODU��H[FKDQJH�UDWH�YRODWLOLW\��+HQFH��LW�DSSHDUV�WKDW�D�FXUUHQF\�XQLRQ
LV�PXFK�PRUH�WKDQ�WKH�HOLPLQDWLRQ�RI�H[FKDQJH�UDWH�XQFHUWDLQW\�

8QIRUWXQDWHO\�� LW� ZLOO� WDNH�PDQ\� \HDUV� EHIRUH� ZH� KDYH� VXIILFLHQW� GDWD� WR
XQGHUWDNH� H[�SRVW� WHVWV�RI�ZKHWKHU� DQG� WR�ZKDW� H[WHQW� WKH� FUHDWLRQ�RI� WKH
(08�KDV�FRQWULEXWHG�WR�LQWUD�(08�WUDGH�
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8QWLO�QRZ��ZH�KDYH�IRFXVVHG�RQ�WKH�GLUHFW�HIIHFWV�RI�HOLPLQDWLQJ�H[FKDQJH
UDWH�XQFHUWDLQW\�RQ� WUDGH�ZLWKLQ� WKH�(08��$V�ZH�KDYH�VHHQ�� WKHVH�HIIHFWV
VHHP�WR�EH�UDWKHU�LQVLJQLILFDQW��%XW�WKH�(08�PD\�KDYH�DGGLWLRQDO�LQGLUHFW
HIIHFWV�RQ� WUDGH� DQG� WKHVH�PD\�EH�PRUH� LPSRUWDQW� WKDQ� WKH� GLUHFW� HIIHFWV�
DOWKRXJK�SHUKDSV�HYHQ�PRUH�GLIILFXOW�WR�HVWLPDWH��:KDW�ZH�KDYH�LQ�PLQG�LQ
SDUWLFXODU� DUH� HIIHFWV� WKDW� HYHQWXDOO\� DIIHFW� WUDGH� �DQG� IRUHLJQ� GLUHFW
LQYHVWPHQW��YLD�VWUXFWXUDO�FKDQJHV�LQ�PDUNHWV�IRU�JRRGV�DQG�VHUYLFHV�

7KH� VHFRQGDU\� PDUNHW� IRU� JRYHUQPHQW� GHEW� LVVXH²WUHDVXU\� ELOOV� DQG
ERQGV²VHUYHV�ZHOO� DV� D� SURWRW\SLFDO� H[DPSOH� RI� LQGLUHFW� HIIHFWV� WKURXJK
FKDQJHV� LQ� PDUNHW� VWUXFWXUH�� 3ULRU� WR� WKH� 6LQJOH� 0DUNHW�� UHJXODWLRQV� RI
YDULRXV� NLQGV�� VXFK� DV� FRQWUROV� RI� IRUHLJQ� GLUHFW� LQYHVWPHQW� DQG� FDSLWDO
IORZV�� SURWHFWHG� QDWLRQDO� VHFRQGDU\� PDUNHWV� IRU� WUHDVXU\� ELOOV� DQG
JRYHUQPHQW�ERQGV��:LWK�WKH�DGYHQW�RI�WKH�6LQJOH�0DUNHW��WKHVH�UHJXODWLRQV
KDYH�EHHQ�DEROLVKHG��%XW�� DV� ORQJ�DV� H[FKDQJH� UDWHV�ZHUH�QRW� FRPSOHWHO\
IL[HG� EHIRUH� WKH� HVWDEOLVKPHQW� RI� WKH� (08�� QDWLRQDO� DJHQWV� KDG� D
FRPSHWLWLYH�DGYDQWDJH�EDVHG�RQ�WKHLU�NQRZOHGJH�RI�WKH�GRPHVWLF�HFRQRP\
DQG�LQ�SDUWLFXODU�RI�SROLF\�PDNLQJ�E\�WKH�FHQWUDO�EDQN�DQG�WKH�JRYHUQPHQW�
VLQFH�H[FKDQJH�UDWH�ULVN��LQIODWLRQ�ULVN��WKHQ�VWLOO�ZDV�WKH�PDMRU�FRPSRQHQW
RI�ULVN�DWWDFKHG�WR�JRYHUQPHQW�GHEW�LVVXH�

$IWHU� WKH� LQWURGXFWLRQ� RI� WKH� HXUR�� RU� WKH� LUUHYRFDEOH� IL[LQJ� RI� H[FKDQJH
UDWHV�� WKLV� FKDQJHG� UDGLFDOO\�� )RU� LQYHVWRUV� LQVLGH� WKH� (08�� WKHUH� LV� QR
ORQJHU� DQ\� H[FKDQJH� UDWH� ULVN��7KHUH� DUH� VWLOO� FUHGLW�� OLTXLGLW\�� VHWWOHPHQW�
OHJDO��DQG�HYHQW�ULVNV��EXW�WKHVH�DUH�SUHVXPDEO\�QRW�DV�LPSRUWDQW�DQG�FDQ�EH
KDQGOHG� HTXDOO\� ZHOO� E\� IRUHLJQ� LQYHVWRUV�� $OVR�� DOO� LQYHVWRUV� LQ� (08
FRXQWULHV� KDYH� DERXW� HTXDO� RSSRUWXQLWLHV� WR� IRUHFDVW� IXWXUH� LQWHUHVW� UDWHV�
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VLQFH�VKRUW�WHUP�LQWHUHVW�UDWHV�DUH�VHW�E\�WKH�(&%�DQG�GHSHQG�RQ�HFRQRPLF
FRQGLWLRQV�LQ�WKH�(08�DV�D�ZKROH��DV�GR�ORQJ�WHUP�LQWHUHVW�UDWHV�

$OO� RI� WKLV²LQFUHDVHG� PDUNHW� DFFHVV�� HOLPLQDWLRQ� RI� H[FKDQJH� UDWH� ULVN�
ORZHU�WUDQVDFWLRQV�FRVWV��DQG�UHIRFXV�RQ�FUHGLW� ULVN²ZLOO� OHDG�WR�SRUWIROLR
VKLIWV�RXW�RI�QDWLRQDO�PDUNHWV�DQG�LQWR� WKH� LQWHJUDWHG�(08�PDUNHW�DQG� WR
LQFUHDVHG� FRPSHWLWLRQ� DPRQJ� ILQDQFLDO� LQWHUPHGLDULHV�� 7KLV� ZLOO� LQ� WXUQ
SUREDEO\�FDXVH�D�UHGXFWLRQ�LQ� WKH� WRWDO�QXPEHU�RI� ILQDQFLDO� LQWHUPHGLDULHV
LQ� WKH�(08�PDUNHW� DV� D�ZKROH�� LQFUHDVHG� WUDGLQJ� YROXPHV� IRU� WKRVH� WKDW
UHPDLQ�LQ�WKH�PDUNHW��DQG�ORZHU�SULFH�FRVW�PDUJLQV���

,Q�WKH�VHFRQGDU\�PDUNHW�IRU�JRYHUQPHQW�GHEW��DV�ZHOO�DV�LQ�RWKHU�PDUNHWV�
WKH� HIIHFWV� ZLOO� QRW� RQO\� EH� OLPLWHG� WR� ORZHU� SULFHV�� ODUJHU� YROXPHV�� DQG
IHZHU� DQG� ODUJHU� ILUPV�� *HRJUDSKLFDO� FRQFHQWUDWLRQ� LV� PRVW� OLNHO\� DOVR
JRLQJ� WR� LQFUHDVH�� )LQDQFLDO� FHQWUHV� EHQHILW� IURP� JHRJUDSKLFDO
FRQFHQWUDWLRQ�EHFDXVH�RI�PDQ\�GLIIHUHQW�NLQGV�RI�SRVLWLYH�H[WHUQDOLWLHV��)RU
H[DPSOH�� FRQFHQWUDWLRQ� SURPRWHV� WKH� GHYHORSPHQW� RI� D� ODUJH� SRRO� RI
VSHFLDOL]HG� ODERXU� DQG� ORZHU� WUDQVDFWLRQ� FRVWV� LQ� GHDOLQJV� ZLWK� RWKHU
ILQDQFLDO� LQWHUPHGLDULHV�DQG�FXVWRPHUV��7KH�FRQFHQWUDWLRQ�RI� WKH� ILQDQFLDO
LQGXVWU\� LQ� WKH� 86� LV� DQ� LQGLFDWLRQ� WKDW� WKH� SUHVHQW� WUHQG� WRZDUGV
FRQFHQWUDWLRQ� LQ� (XURSH� LV� JRLQJ� WR� FRQWLQXH� DQG� EULQJ� DERXW� VXEVWDQWLDO
FKDQJHV�LQ�WKH�ORFDWLRQ�RI�WKH�LQGXVWU\�

7KH� FRQVHTXHQFHV� IRU� WUDGH� LQ� ILQDQFLDO� VHUYLFHV� DQG� IRUHLJQ� GLUHFW
LQYHVWPHQW� DUH� TXLWH� FOHDU�� *HRJUDSKLFDO� FRQFHQWUDWLRQ� VKRXOG� OHDG� WR
LQFUHDVHG� WUDGH� LQ� ILQDQFLDO� VHUYLFHV� LQVLGH� WKH� (08�� 1DWLRQDO� ILQDQFLDO
LQWHUPHGLDULHV�PD\�PRYH�SDUW�RI�WKHLU�RSHUDWLRQV�WR�WKH�ILQDQFLDO�FHQWUH�V�
LQ�RUGHU�WR�EHQHILW�IURP�DJJORPHUDWLRQ�HFRQRPLHV��,Q�RWKHU�ZRUGV��IRUHLJQ
GLUHFW� LQYHVWPHQW� ZLOO� LQFUHDVH� GXULQJ� WKH� SHULRG� RI� UHVWUXFWXULQJ� RI� WKH
(XURSHDQ�ILQDQFLDO�LQGXVWU\��6LPLODU�HIIHFWV�ZLOO�SUHVXPDEO\�EH�VHHQ�ZKHQ
LW�FRPHV�WR�WUDGH�EHWZHHQ�WKH�(08�DQG�QRQ�(XURSHDQ�FRXQWULHV��SULPDULO\
WKH�86��7KH�FUHDWLRQ�RI�D�ODUJH�LQWHJUDWHG�ILQDQFLDO�PDUNHW�LQ�WKH�(08�ZLOO
FRQWLQXH� WR� DWWUDFW� 86� ILQDQFLDO� LQWHUPHGLDULHV� WR� LQYHVW� LQ� (XURSH�� VLQFH
YROXPHV�FDQ�EH�LQFUHDVHG�IRU�PRUH�RU�OHVV�WKH�VDPH�IL[HG�FRVWV��/LNHZLVH�
WKH� LQFUHDVH� LQ� VL]H� DQG� FRPSHWLWLYHQHVV� RI� (XURSHDQ� ILUPV� ZLOO� LQGXFH
WKHVH�ILUPV�WR�VWDUW�RU�H[SDQG�RSHUDWLRQV�LQ�WKH�86�DQG�HOVHZKHUH��7KLV�ZLOO
LQ�WXUQ�OHDG�WR�DQ�H[SDQVLRQ�RI� LQWHUQDWLRQDO� LQWUD�ILUP�WUDQVDFWLRQV�� L�H�� WR
LQFUHDVHG�LQWHUQDWLRQDO�WUDGH�LQ�ILQDQFLDO�VHUYLFHV�

7KH� ILQDQFLDO� LQGXVWU\� DQG� LQ� SDUWLFXODU� WKH� VHFRQGDU\� PDUNHW� IRU
JRYHUQPHQW�GHEW�LV�D�VSHFLDO�H[DPSOH��DQG�WKH�LQWURGXFWLRQ�RI�WKH�HXUR�ZLOO
SUREDEO\�KDYH�D�VWURQJHU�HIIHFW�LQ�WKLV�PDUNHW�WKDQ�LQ�PRVW�RWKHU�PDUNHWV�
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%XW� WKH�VDPH�PHFKDQLVPV�FDQ�EH�H[SHFWHG� WR�EH�DW�ZRUN� LQ�RWKHU� VHUYLFH
LQGXVWULHV�DQG�LQ�PDQXIDFWXULQJ�DV�ZHOO��SUHVXPDEO\�OHDGLQJ�WR�D�SHULRG�RI
UHVWUXFWXULQJ� DFURVV� QDWLRQDO� ERUGHUV� DQG� D� SHUPDQHQW� LQFUHDVH� LQ� WUDGH
ZLWKLQ�WKH�(08�DQG�EHWZHHQ�WKH�(08�DQG�RXWVLGH�FRXQWULHV�

�����6800$5<

:H�KDYH�PDGH�DQ�HPSLULFDO� LQYHVWLJDWLRQ�RI� WKH� UHODWLRQ�EHWZHHQ�H[SRUWV
DQG�QRPLQDO� H[FKDQJH� UDWH�XQFHUWDLQW\� IRU� WHQ�(08�FRXQWULHV�GXULQJ� WKH
SHULRG� ��������� ,Q� FRQWUDVW� WR� HDUO\� HPSLULFDO� UHVHDUFK� RQ� WUDGH� DQG
H[FKDQJH�UDWH�XQFHUWDLQW\��ZH�KDYH�HPSOR\HG�PRGHUQ�WLPH�VHULHV�PHWKRGV�
DQG� LQ� FRQWUDVW� WR� PRUH� UHFHQW� UHVHDUFK�� ZH� KDYH� XVHG� D� IXOO� V\VWHP
DSSURDFK�UDWKHU�WKDQ�WKDW�RI�HVWLPDWLQJ�D�VLQJOH�HTXDWLRQ�

:KHQ�HVWLPDWLQJ�WKH�UHODWLRQ�EHWZHHQ�H[SRUWV�DQG�D�PHDVXUH�RI�H[FKDQJH
UDWH�XQFHUWDLQW\�RQ�DQQXDO�GDWD��ZH�IRXQG�WKDW� WKH�-RKDQVHQ�PHWKRG�JLYHV
VHYHQ� QHJDWLYH� DQG� WKUHH� SRVLWLYH� SDUDPHWHU� HVWLPDWHV� LQ� WKH� ORQJ�UXQ
FRLQWHJUDWLQJ�YHFWRUV��7ZR�RI�WKH�QHJDWLYH�DQG�WZR�RI�WKH�SRVLWLYH�HVWLPDWHV
DUH�VLJQLILFDQW��7KH�&&5�PHWKRG��RQ�WKH�RWKHU�KDQG��\LHOGV�HLJKW�QHJDWLYH
DQG�WZR�SRVLWLYH�SDUDPHWHU�HVWLPDWHV��)LYH�RI� WKH�QHJDWLYH�DQG�RQH�RI� WKH
SRVLWLYH�HVWLPDWHV�DUH�VLJQLILFDQW��7KH�UHVXOWV�DUH�TXLWH�UREXVW�WR�FKDQJHV�LQ
WKH� H[FKDQJH� UDWH� XQFHUWDLQW\� YDULDEOH� DQG� WR� FRQWUROOLQJ� IRU� WKH� 6LQJOH
(XURSHDQ� $FW��:KHQ� UH�HVWLPDWLQJ� RQ� TXDUWHUO\� GDWD� IRU� IHZHU� FRXQWULHV
DQG�D�VKRUWHU�WLPH�SHULRG��ZH�IRXQG�VLPLODU�UHVXOWV�EXW�YHU\�SRRU�VWDWLVWLFDO
SURSHUWLHV� RI� WKH� PRGHO�� $OWKRXJK� WKH� HVWLPDWHG� HODVWLFLWLHV� DUH� VPDOO� LQ
PRVW�FDVHV��ZH�GHPRQVWUDWH�WKDW�UHFRUGHG�H[FKDQJH�UDWH�YRODWLOLW\�FDQ�JLYH
ULVH� WR� SDUWLDO� HIIHFWV� RQ� H[SRUWV� WKDW� DUH� RI� WKH� VDPH� PDJQLWXGH� DV� WKH
UHFRUGHG�FKDQJHV�LQ�H[SRUWV�WKHPVHOYHV�

2XU�DQDO\VLV�VXJJHVWV� WKDW� WKH�UHODWLRQ�EHWZHHQ�H[SRUWV�DQG�H[FKDQJH�UDWH
YRODWLOLW\�KDV�EHHQ�QHJDWLYH�LQ�WKH�(08�FRXQWULHV�LQ�JHQHUDO��EXW�DOVR�WKDW
ZH�FDQQRW�H[SHFW�LQWUD�(08�WUDGH�WR� LQFUHDVH�VLJQLILFDQWO\�ZKHQ�QRPLQDO
H[FKDQJH� UDWH� YRODWLOLW\� LV� HOLPLQDWHG�� $W� WKH� VDPH� WLPH�� DW� OHDVW� IRXU
TXDOLILFDWLRQV� WR� WKLV� FRQFOXVLRQ� PXVW� EH� PDGH�� )LUVW�� RXU� DQDO\VLV� RQO\
FRQFHUQV�SDUWLDO� HIIHFWV�� KROGLQJ� WKH� HIIHFWV� RI� LQFRPH� DQG� UHODWLYH� SULFHV
FRQVWDQW��7KH�LQWURGXFWLRQ�RI�D�FRPPRQ�FXUUHQF\�ZLOO�JLYH�ULVH�WR�JHQHUDO
HTXLOLEULXP� HIIHFWV�� LQFOXGLQJ� HIIHFWV� WKURXJK� FKDQJHV� LQ� LQFRPH� DQG
UHODWLYH� SULFHV�� 6HFRQG�� WKH� LQWURGXFWLRQ� RI� WKH� (08� FDQ� JLYH� ULVH� WR
FKDQJHV� LQ� SDUDPHWHU� YDOXHV�� 7KLUG�� UHFHQW� UHVHDUFK� RQ� WKH� 
ERUGHU� HIIHFW
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DQG�RQ�WKH�HIIHFWV�RI�D�FRPPRQ�FXUUHQF\�LQ�DGGLWLRQ�WR�WKRVH�RI�H[FKDQJH
UDWH�YRODWLOLW\�LQGLFDWHV�WKDW�WKH�(08�PD\�KDYH�VXEVWDQWLDO�HIIHFWV�RQ�WUDGH
IRU�UHDVRQV�WKDW�UHPDLQ�WR�EH�XQFRYHUHG��)RXUWK��WKH�VWDWLVWLFDO�SURSHUWLHV�RI
RXU�PRGHOV�DUH�VRPHZKDW�SRRU�

7KHUH� DUH� \HW� RWKHU� ZD\V� LQ� ZKLFK� WUDGH²DQG� LQYHVWPHQW²PD\� EH
LQFUHDVHG� DV� D� UHVXOW� RI� (08�� 3ULFH� GLIIHUHQFHV� EHWZHHQ� FRXQWULHV� ZLOO
EHFRPH�PRUH� WUDQVSDUHQW�DQG�ILQDQFLDO�FRVWV� LQ� UHODWLRQ� WR� WUDGH�PD\� IDOO�
7KLV�VKRXOG�LQFUHDVH�FRPSHWLWLRQ�LQ�SURGXFW�DQG�VHUYLFH�PDUNHWV�DQG� OHDG
WR�UHVWUXFWXULQJ��ZLWK�IHZHU�ILUPV�DQG�JHRJUDSKLFDO�FRQFHQWUDWLRQ��:H�KDYH
WDNHQ�WKH�ILQDQFLDO�PDUNHW�DV�D�SURWRW\SLFDO�H[DPSOH��*UHDWHU�FRQFHQWUDWLRQ
PHDQV�PRUH� WUDGH�ZLWKLQ� WKH�(08�DQG�� DW� OHDVW�GXULQJ�D� WUDQVLWLRQ� VWDJH�
PRUH�FURVV�ERUGHU�LQYHVWPHQW�ZLWKLQ�WKH�(08�DQG�EHWZHHQ�(08�DQG�WKH
UHVW�RI�WKH�ZRUOG�

127(6

��$PELJXRXV� HIIHFWV� RQ� H[SRUWV� RI� LQFUHDVHG� H[FKDQJH� UDWH� XQFHUWDLQW\� DUH� IRXQG� LQ
RWKHU�PRGHOV�DV�ZHOO��2QH� H[DPSOH� LV�6HUFX� DQG�9DQKXOOH� ��������ZKHUH� H[SRUWLQJ� LV
VHHQ�DV�DQ�RSWLRQ��DQG�RWKHU�RSWLRQV�DUH�PRWKEDOOLQJ��H[LW�DQG�IRUHLJQ�GLUHFW�LQYHVWPHQW�
$QRWKHU�H[DPSOH�LV�&XVKPDQ���������ZKR�DOORZV�IRU�H[FKDQJH�UDWH�XQFHUWDLQW\�ZLWK�D
WKLUG�FRXQWU\�

��'XH�WR�ODFN�RI�GDWD��/X[HPERXUJ�LV�H[FOXGHG�IURP�WKH�HPSLULFDO�DQDO\VLV�

��)RU� IXUWKHU� GLVFXVVLRQV� RI� WKH� SURSHUWLHV� RI� WKH� YRODWLOLW\� YDULDEOH�� VHH� &KRZGKXU\
�������DQG�$UL]H��������DQG�WKH�UHIHUHQFHV�LQ�WKRVH�SDSHUV�

��7KH�SRVVLELOLW\�RI� ,����QHVV� LV� WKXV�H[FOXGHG��7KLV�GRHV�KRZHYHU�QRW�DSSHDU� WR�EH�DQ
RYHUO\�UHVWULFWLYH�DVVXPSWLRQ��JLYHQ�WKH�FKRVHQ�HQGRJHQRXV�YDULDEOHV�

��$ERYH�� LW�ZDV�QRWHG� WKDW�VRPH�RI� WKH�HQGRJHQRXV�YDULDEOHV�PD\� WKHPVHOYHV�EH� ,����
7KLV� LV� WKH� FDVH� RI� VR�FDOOHG� WULYLDO� FRLQWHJUDWLRQ� LQ� ZKLFK� VRPH� FROXPQV� RI� WKH
FRLQWHJUDWLQJ�PDWUL[�PD\�FRQWDLQ�RQO\�RQH�VLQJOH�HOHPHQW�ZKLFK�LV�QRW�HTXDO�WR�]HUR�

��7KH�HVWLPDWLRQV�LQ�WKLV�SDSHU�DUH�XQGHUWDNHQ�XVLQJ�3F),0/�YHUVLRQ�����DQG�*$866
YHUVLRQ��������

��7KH�VRXUFHV�IRU�WKH�GDWD�DUH�DV�IROORZV��WKH�GDWD�RQ�H[SRUWV�DUH�IURP�81��,QWHUQDWLRQDO
7UDGH� 6WDWLVWLFV� <HDUERRN�� YDULRXV� LVVXHV�� ([FKDQJH� UDWHV�� LQGLFHV� RI� H[SRUW� DQG
FRQVXPHU�SULFHV��DQG�*'3�DUH�IURP�,0)��,QWHUQDWLRQDO�)LQDQFLDO�6WDWLVWLFV��6HSWHPEHU
������'HWDLOV�RI�WKH�WUDQVIRUPDWLRQV�DUH�DYDLODEOH�IURP�WKH�DXWKRUV�XSRQ�UHTXHVW�



��

��%HFDXVH�REVHUYDWLRQV�ERWK�DW� WKH�EHJLQQLQJ�DQG� DW� WKH� HQG�RI� WKH� VDPSOH�SHULRG� DUH
ORVW�GXH�WR�WKH�FRQVWUXFWLRQ�RI�WKH�YRODWLOLW\�PHDVXUH��WKH�HIIHFWLYH�VDPSOH�SHULRG�LV�TXLWH
VKRUW�HYHQ�ZKHQ�LQFOXGLQJ�DOO�DYDLODEOH�REVHUYDWLRQV�

��7KLV� SURFHGXUH� KDV� EHHQ� UHFRPPHQGHG� E\� IRU� H[DPSOH� 1J� DQG� 3HUURQ� ������� IRU
GHWHUPLQLQJ�WKH�ODJ�OHQJWK�LQ�XQLYDULDWH�WHVWV�RI�LQWHJUDWLRQ�

���$�UREXVWQHVV�DQDO\VLV�ZLWK�UHVSHFW�WR�XVLQJ�TXDUWHUO\�UDWKHU�WKDQ�DQQXDO�GDWD�LV�JLYHQ
LQ� 7DEOH� ��� $OWKRXJK� WKLV� DQDO\VLV� LV� OLPLWHG�� LW� GRHV� QRW� JLYH� PXFK� VXSSRUW� WR� WKH
K\SRWKHVLV�WKDW�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�UHVXOWV�FDQ�EH�H[SODLQHG�E\�WKH�IUHTXHQF\�RI
WKH�GDWD�

���,I� WKH� IUHTXHQF\� SUREOHP� PRUH� JHQHUDOO\� LPSOLHV� WKDW� RXU� FRQVWUDLQHG� YRODWLOLW\
YDULDEOH� DV� VXFK� LV� LQDGHTXDWH�� WKHQ� RI� FRXUVH� RXU� UHVXOWV� PD\� DOVR� EH�PLVOHDGLQJ� DV
FRQFHUQV�WKH�LPSRUWDQFH�RI�H[FKDQJH�UDWH�YRODWLOLW\�LQ�WKH�ORQJ�UXQ�

���)RU� WKH� DQDO\VLV� WR� EH� PHDQLQJIXO� LQ� WKH� FDVH� ZKHQ� �>U �� RQH� KRZHYHU� QHHGV� WR
LPSRVH��QRQ�WHVWDEOH��LGHQWLI\LQJ�DVVXPSWLRQV�RQ�WKH�FRLQWHJUDWLRQ�YHFWRUV�

���7KLV�FRQFOXVLRQ�DOVR�KROGV�WUXH�IRU��FRQGLWLRQDO��W�WHVWV�RI�WKH�QXOO�K\SRWKHVLV� �d �

���7KH�VLJQLQJ�RI� WKH�6LQJOH�(XURSHDQ�$FW�ZDV�D�VWURQJ�VLJQDO� WKDW� WKH�6LQJOH�0DUNHW
ZRXOG� EH� VXFFHVVLYHO\� LPSOHPHQWHG� DQG� FRPSOHWHG� E\� ������ ,W� OHG� WR� D� VXEVWDQWLDO
LQFUHDVH�LQ�LQWUD�(8�IRUHLJQ�GLUHFW�LQYHVWPHQW��FURVV�ERUGHU�PHUJHUV��LQ�WKH�ODWH�����V
DQG�SRVVLEO\�WR�DQ�LQFUHDVH�LQ�WUDGH��,GHDOO\��RQH�ZRXOG�OLNH�WR�FRQWURO�IRU�WKH�UHGXFWLRQ
DQG� HOLPLQDWLRQ� RI� YDULRXV� DGPLQLVWUDWLYH� WUDGH� EDUULHUV� LQGLYLGXDOO\�� EXW� WKDW� LV� QRW
SRVVLEOH�JLYHQ�WKH�ODFN�RI�GDWD�RQ�VXFK�WUDGH�EDUULHUV�

���$OO�PRGHOV�XVHG�LQ�7DEOH���DUH�EDVHG�RQ� N = ���,Q�PDQ\�FDVHV�WKH�UHVLGXDO�GLDJQRVWLFV
JLYHQ�LQ�7DEOH���DUH�UHSUHVHQWDWLYH�DOVR�IRU�WKH�VWDWLVWLFDO�SURSHUWLHV�RI�WKHVH�DOWHUQDWLYH
PRGHOV�� ,Q� SDUWLFXODU�� WKH� LQWURGXFWLRQ� RI� WKH� 6LQJOH� $FW� GXPP\� YDULDEOH� GRHV� QRW
LPSURYH�WKH�PRGHOV�IURP�D�VWDWLVWLFDO�SRLQW�RI�YLHZ�

���7KH�PRGHOV� LQ�7DEOH� �� DUH� DJDLQ� EDVHG� RQ� N = ��� ,Q� VRPH� FDVHV�� WKH� SRRU� UHVLGXDO
GLDJQRVWLFV�FRXOG�EH�PLWLJDWHG�E\�LQFUHDVLQJ�WKH�ODJ�OHQJWK��EXW�WKH�TXDOLWDWLYH�UHVXOWV�RI
7DEOH� ��ZHUH� XQDIIHFWHG� E\� WKLV� FKDQJH��'HWDLOV� RI� WKH� UHVLGXDO� GLDJQRVWLFV� IRU� WKHVH
PRGHOV�DUH�DYDLODEOH�IURP�WKH�DXWKRUV�XSRQ�UHTXHVW�

���)RU�D�GLVFXVVLRQ�RI�WKH�ZLGHU�DQG�PRUH�GHWDLOHG�HIIHFWV�RI�WKH�(08�RQ�WKH�VWUXFWXUH
RI�ILQDQFLDO�PDUNHWV��VHH�3UDWL�DQG�6FKLQDVL��������
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TABLE 1
 F TESTS FOR LAG ORDER

&RXQWU\ ��/DJV�YV����ODJV ��/DJV�YV����ODJ

$86 ������>����@ ������>����@

%(/ ������>����@ ������>����@

),1 ������>����@ ������>����@

)5$ ������>����@ ������>����@

*(5 ������>����@ ������>����@

,5( ������>����@ ������>����@

,7$ ������>����@ ������>����@

1(7 ������>����@ ������>����@

325 ������>����@ ������>����@

63$ ������>����@ ������>����@

Notes: Each VAR model is augmented by a vector of constants. The numbers within

square brackets in each entry are p values. The maximum lag length

considered is 3. The common sample period is 1971-94. The F tests are

distributed as F(16, 37) and F(16, 25) in case of 3 vs. 2 lags and 2 vs. 1 lag

respectively.
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TABLE 2
DIAGNOSTIC TESTS ON UNRESTRICTED VAR SYSTEMS

&RXQWU\
/DJ
OHQJWK

9HFWRU
$5

9HFWRU
QRUPDOLW\

9HFWRU
KHWHUR��,

9HFWRU
KHWHUR��,,

$86 � ������>����@ �������>����@ ������>����@ �������>����@

%(/ � ������>����@ �������>����@ ������>����@ �������>����@

),1 � ������>����@ �������>����@ ������>����@ �������>����@

)5$ � ������>����@ �������>����@ ������>����@ �������>����@

*(5 � ������>����@ �������>����@ ������>����@ �������>����@

,5( � ������>����@ �������>����@ ������>����@ �������>����@

,7$ � ������>����@ �������>����@ ������>����@ �������>����@

1(7 � ������>����@ �������>����@ ������>����@ �������>����@

325 � ������>����@ ������>����@ ������>����@ �������>����@

63$ � ������>����@ �������>����@ ������>����@ �������>����@

Notes: The numbers within square brackets in each entry are p values. The sample

period is 1969-94. The vector AR test is a multivariate LM test against

autocorrelation of order 2. This test uses an F(32, 38) distribution under the

null of no autocorrelation. The vector normality test is a multivariate normality

test suggested by Doornik and Hansen (1994). This test has an asymptotic

c � �� �  distribution under the null of multivariate normality. The vector

heteroscedasticity tests (I: without cross products; II: with cross products) are

multivariate versions of the White test against heteroscedasticity. These tests

use F(80, 27) and c � ���� �  distributions respectively under the null of no

heteroscedasticity. For further details of the tests, see Doornik and Hendry

(1997).
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TABLE 3
TESTS FOR THE NUMBER OF COINTEGRATING RELATIONSHIPS

0D[LPXP�HLJHQYDOXH�WHVW 7UDFH�WHVW

�
�

+ �=U ��U ��U ��U �=U ��U ��U ��U
�

�
+ ��U ��U ��U �=U �=U �=U �=U �=U

$86 �����
>�����@

�����
>�����@

����
>����@

����
>����@

�����
>�����@

�����
>�����@

����
>����@

����
>����@

%(/ �����


>�����
@

�����
>�����@

�����
>����@

����
>����@

�����


>�����
@

�����
>�����@

�����
>����@

����
>����@

),1 �����

>�����@

�����
>�����@

�����
>�����@

����
>����@

�����


>�����
@

�����

>�����@

�����
>�����@

����
>����@

)5$ �����


>�����

@

�����
>����@

����
>����@

����

>����@

�����


>�����
@

�����
>�����@

����
>����@

����

>����@

*(5 �����


>�����

@

�����
>�����@

����
>����@

����
>����@

�����


>�����
@

�����
>�����@

����
>����@

����
>����@

,5( �����
>�����@

�����
>�����@

����
>����@

����
>����@

�����

>�����@

�����
>�����@

����
>����@

����
>����@

,7$ �����

>�����@

�����
>�����@

����
>����@

����
>����@

�����

>�����@

�����
>�����@

����
>����@

����
>����@

1(7 �����
>�����@

�����
>�����@

����
>����@

����
>����@

�����


>�����@

�����
>�����@

����
>����@

����
>����@

325 �����


>�����
@

�����

>�����
@

����
>����@

����
>����@

�����


>�����

@

�����

>�����@

����
>����@

����
>����@

63$ �����


>�����

@

�����


>�����

@

�����
>�����@

����
>����@

�����


>�����

@

�����


>�����

@

�����
>�����@

����
>����@

Notes: The deterministic variables are unrestricted (see the notes of Table 1). For

details of the test statistics see for example Johansen (1988, 1991). The

parameter r denotes the number of cointegrating vectors (the rank of P ).

* indicates significance at the 5% test level and ** significance at the 1 percent

test level. The numbers within square brackets in each entry are small sample

adjusted test values (Reimers 1992). The critical values are based on a

response surface fitted to the results of Osterwald-Lenum (1992).
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TABLE 4
ESTIMATED NORMALIZED COINTEGRATING VECTORS
AND LIKELIHOOD RATIO TESTS: JOHANSEN METHOD

&RXQWU\ &RLQWHJUDWLQJ�YHFWRUV /5�WHVWV�RI� ��
��
=d+

$86 ; < 3 9
W W W W
= - -��� � �� ���� � � ����

%(/ ; < 3 9
W W W W
= - -��� ��� � ��� � � �����



),1 ; < 3 9
W W W W
= - -��� ��� ���� � � ����

)5$ ; < 3 9
W W W W
= + -��� ��� ����� � � ����

*(5 ; < 3 9
W W W W
= - +���� ���� ���� � � ����


,5( ; < 3 9
W W W W
= - -��� � �� � ��� � � ����

,7$ ; < 3 9
W W W W
= - +� �� ��� � ��� � � ����

1(7 ; < 3 9
W W W W
= - -��� � �� � ��� � � ����

325 ; < 3 9
W W W W
= + +� �� ���� ���� � � ����


63$ ; < 3 9
W W W W
= - -��� ��� � ��� � � ����


Notes: The LR tests test ��
��
=d+  in the long-run export equation

WWWW
93<;
���

ddd ++= .

* indicates significance at the 5 percent test level and ** significance at the 1%

test level. The critical values are from the ����c  distribution.
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TABLE 5
ESTIMATED NORMALIZED COINTEGRATING VECTORS AND WALD TESTS:

CCR METHOD

&RXQWU\ &RLQWHJUDWLQJ�YHFWRUV :DOG�WHVWV�RI� ��
��
=d+

$86 ; < 3 9
W W W W
= - + - -��� � �� ��� ���� � � �

>2/6�� ; < 3 9
W W W W
= - + - -��� � �� � �� ���� � � � @

�����



%(/ ; < 3 9
W W W W
= + + -�� �� ��� ��� ���� � � �

>2/6�� ; < 3 9
W W W W
= + - -���� ��� ��� ���� � � � @

����


),1 ; < 3 9
W W W W
= - + - -��� � �� ��� � ���� � � �

>2/6�� ; < 3 9
W W W W
= - + - -� �� � �� ��� ���� � � � @

����

)5$ ; < 3 9
W W W W
= + + +���� ��� ��� � ��� � � �

>2/6�� ; < 3 9
W W W W
= + + +�� �� ��� ��� ���� � � � @

����

*(5 ; < 3 9
W W W W
= + - -��� ��� ��� ���� � � �

>2/6�� ; < 3 9
W W W W
= + - -��� ��� ��� ���� � � � @

�����



,5( ; < 3 9
W W W W
= - + + -��� � �� ��� ���� � � �

>2/6�� ; < 3 9
W W W W
= - + + -���� ��� ��� ���� � � � @

����



,7$ ; < 3 9
W W W W
= + - -� �� � �� ��� ���� � � �

>2/6�� ; < 3 9
W W W W
= + - -��� � �� ��� ���� � � � @

�����



1(7 ; < 3 9
W W W W
= + + +���� ��� ��� ���� � � �

>2/6�� ; < 3 9
W W W W
= + + +� �� ��� ��� ���� � � � @

�����



325 ; < 3 9
W W W W
= - + + -� �� � �� ��� ���� � � �

>2/6�� ; < 3 9
W W W W
= - + - -��� ��� ��� ���� � � � @

����

63$ ; < 3 9
W W W W
= - + - -��� ��� ��� ���� � � �

>2/6�� ; < 3 9
W W W W
= - + - -��� ��� ��� ���� � � � @

����

Notes: The sample period is 1969-94. Unmodified OLS estimates are given within

square brackets in the entries of column 2. The Wald tests test ��
��
=d+

in the long-run export equation 
WWWW

93<;
���

ddd ++=  using the CCR

method (Park 1992).

* indicates significance at the 5% test level and ** significance at the 1

percent test level. The critical values are from the ����c  distribution.
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TABLE 6
ANALYSIS OF ROBUSTNESS: JOHANSEN METHOD

$d
� �>3�9DOXHV�IRU�/5�WHVWV�RI� ��

��
=d+ @

&RXQWU\
6LQJOH�DFW
GXPP\ H9 )L[HG

ZHLJKWV

5HDO
H[FKDQJH
UDWHV

��WHUP
0$

9
/$*

$86 �����
>����@

�����
>����@

�����
>����@

�����
>����@


�����
>����@

�����
>����@

%(/ �����
>����@


������
>����@



����
>����@



����
>����@



����
>����@

�����
>����@



),1 �����
>����@

�����
>����@

�����
>����@

�����
>����@

�����
>����@



�����
>����@


)5$ ����
>����@

�����
>����@

����
>����@

�����
>����@

�����
>����@

�����
>����@

*(5 �����
>����@


�����
>����@


����
>����@



����
>����@

����
>����@

�����
>����@



,5( ����
>����@

�����
>����@

�����
>����@

�����
>����@

�����
>����@

����
>����@

,7$ ����
>����@

����
>����@

����
>����@

����
>����@

�����
>����@

�����
>����@

1(7 �����
>����@

�����
>����@

�����
>����@

�����
>����@



�����
>����@

����
>����@

325 ����
>����@

�����
>����@



����
>����@


�����
>����@

�����
>����@


����
>����@



63$ �����
>����@


����
>����@

�����
>����@

�����
>����@



�����
>����@



�����
>����@



6DPSOH�SHULRG ������� ������� ������� ������� ������� �������

Notes: See the notes of Table 4. The alternative models are defined as follows:
- Model ’single act dummy’ adds an unrestricted dummy variable to the VAR

models for each country. This dummy takes on the value of 0 between
1969 and 1985 and the value of 1 between 1986 and 1994.

- Model ’ H9 ’ uses V replaced by H9 .
- Model ’fixed weights’ uses ’effective’ variables constructed from a fixed-

rather than time-varying weighting scheme. The fixed weights are
calculated as the sample means of the time-varying weights.

- Model ’real exchange rates’ uses real rather than nominal exchange rates
to construct the V variables.

- Model ’8-term MA’ uses P = �  rather than P = �  to construct the V
variables.

 - Model ’9/$* ’ uses 9
W
 replaced by [ ]{ }���

�
�

� ������OQ Ê = -+- -= P
L LWLWW 44P9 .
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TABLE 7
ANALYSIS OF ROBUSTNESS: QUARTERLY DATA AND JOHANSEN METHOD

$d
� �>3�9DOXHV�IRU�/5�WHVWV�RI� ��

��
=d+ @

&RXQWU\ 9 H9 )L[HG
ZHLJKWV

5HDO
H[FKDQJH
UDWHV

��WHUP
0$

9
/$*

),1 �����
>����@

�����
>����@

�����
>����@

����
>����@

�����
>����@

����
>����@

)5$ �����
>����@



������
>����@



�����
>����@



�����
>����@



�����
>����@



�����
>����@

*(5 ����
>����@



�����
>����@



����
>����@



����
>����@



����
>����@



����
>����@



,7$ �����
>����@


������
>����@


�����
>����@


�����
>����@

�����
>����@



�����
>����@

1(7 ����
>����@



�����
>����@



����
>����@



����
>����@


����
>����@


����
>����@


325 ����
>����@

�����
>����@



����
>����@

����
>����@

�����
>����@

�����
>����@

63$ �����
>����@

�����
>����@

�����
>����@

�����
>����@

����
>����@

�����
>����@

6DPSOH�SHULRG ��������� ��������� ��������� ��������� ��������� ���������

Notes: See the notes of Table 4 and 6. Model ’V’ uses formula (1) in the text. The

data on exports, exchange rates, and export price indices are from OECD,

(1999), the data on consumer price indices are from IMF (1999), and the data

on GDP are from Datastream, except for Belgium, where data were provided

by the Belgian central bank.
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FIGURE 1
ACTUAL EXPORT GROWTH IN PER CENT (���D;

W
, SOLID LINE) AND

SCALED EXCHANGE RATE UNCERTAINTY IN PERCENTAGE POINTS

( $d
�
���D9

W
, DASHED LINE)
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FIN:� $ �d
�

���= -

���� ���� ���� ���� ���� ����
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� ���= -
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ITA:� $ �d
�

� ��=

���� ���� ���� ���� ���� ����
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�
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NET: $ �d
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� ��= -
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5()(5(1&(6

$UL]H��$����������
7KH�HIIHFWV�RI�H[FKDQJH�UDWH�YRODWLOLW\�RQ�86�H[SRUWV��$Q
HPSLULFDO�LQYHVWLJDWLRQ
��6RXWKHUQ�(FRQRPLF�-RXUQDO������������

$UL]H�� $�� �������� 
5HDO� H[FKDQJH� UDWH� YRODWLOLW\� DQG� WUDGH� IORZV�� 7KH
H[SHULHQFH� RI� HLJKW� (XURSHDQ� HFRQRPLHV
�� ,QWHUQDWLRQDO� 5HYLHZ� RI
(FRQRPLFV�DQG�)LQDQFH�������������

$UL]H��$����������
)RUHLJQ�WUDGH�DQG�H[FKDQJH�UDWH�ULVN�LQ�WKH�*���FRXQWULHV�
&RLQWHJUDWLRQ� DQG� HUURU�FRUUHFWLRQ� PRGHOV
�� 5HYLHZ� RI� )LQDQFLDO
(FRQRPLFV������������

$UL]H��$�� DQG�6��6KZLII� �������� 
'RHV� H[FKDQJH� UDWH�UDWH� YRODWLOLW\� DIIHFW
LPSRUW� IORZV� LQ� *��� FRXQWULHV"� (YLGHQFH� IURP� FRLQWHJUDWLRQ� PRGHOV
�
$SSOLHG�(FRQRPLFV��������������

%DLOH\�� 0�� DQG� *�� 7DYODV� �������� 
([FKDQJH� UDWH� YRODWLOLW\� DQG� GLUHFW
LQYHVWPHQW
��7KH�$QQDOV�$$366��������������

%LQL�6PDJKL��/�� �������� 
([FKDQJH� UDWH�YRODWLOLW\� DQG� WUDGH��:K\� LV� LW� VR
GLIILFXOW� WR� ILQG� DQ\� HPSLULFDO� UHODWLRQVKLS"
� $SSOLHG� (FRQRPLFV�� ���
�������

&DOPIRUV�� /���+�� )ODP��1�� *RWWIULHV�� -�� +DDODQG�0DWODU\��0�� -HUQHFN�� 5�
/LQGDKO��&��1RUGK�%HUQWVVRQ��(��5DELQRZLF]�DQG�$��9UHGLQ���������(08�
$�6ZHGLVK�3HUVSHFWLYH��%RVWRQ��.OXZHU�$FDGHPLF�3XEOLVKHUV�

&KRZGKXU\��$����������'RHV�H[FKDQJH�UDWH�YRODWLOLW\�GHSUHVV�WUDGH�IORZV"
(YLGHQFH� IURP� HUURU� FRUUHFWLRQ� PRGHOV
�� 5HYLHZ� RI� (FRQRPLFV� DQG
6WDWLVWLFV�������������

&RPPLWWHH� IRU� WKH� 6WXG\� RI� (FRQRPLF� DQG� 0RQHWDU\� 8QLRQ� �'HORUV
5HSRUW����������5HSRUW�RQ�HFRQRPLF�DQG�PRQHWDU\�XQLRQ� LQ� WKH�(XURSHDQ
&RPPXQLW\�� /X[HPERXUJ�� 2IILFH� RI� SXEOLFDWLRQV� RI� WKH� (XURSHDQ
&RPPXQLWLHV�

&XVKPDQ��'����������
7KH�HIIHFW�RI�UHDO�H[FKDQJH�UDWH�ULVN�RQ�LQWHUQDWLRQDO
WUDGH
��-RXUQDO�RI�,QWHUQDWLRQDO�(FRQRPLFV������������

&XVKPDQ��'����������
5HDO�H[FKDQJH�UDWH�ULVN��H[SHFWDWLRQV��DQG�WKH�OHYHO�RI
GLUHFW�LQYHVWPHQW
��5HYLHZ�RI�(FRQRPLFV�DQG�6WDWLVWLFV��������������
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&XVKPDQ�� '�� �������� 
([FKDQJH� UDWH� XQFHUWDLQW\� DQG� IRUHLJQ� GLUHFW
LQYHVWPHQW�LQ�WKH�86
��:HOWZLUWVFKDIWOLFKHV�$UFKLY��������������

&XVKPDQ��'����������
86�ELODWHUDO�WUDGH�IORZV�DQG�H[FKDQJH�ULVN�GXULQJ�WKH
IORDWLQJ�SHULRG
��-RXUQDO�RI�,QWHUQDWLRQDO�(FRQRPLFV�������������

'DO\�� .�� �������� 
'RHV� H[FKDQJH� UDWH� YRODWLOLW\� LPSHGH� WKH� YROXPH� RI
-DSDQ
V�ELODWHUDO�WUDGH"
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