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2SWLFDO�PHWKRGV� RI� GHHS� FHQWHUV� LQYHVWL�
JDWLRQ� LQ�*D$V� SURYLGH� LQIRUPDWLRQ� RQ� WKH
UHFRPELQDWLRQ� SURFHVV� QDWXUH� DV�ZHOO� DV� RQ
WKH� VWUXFWXUH� RI� FU\VWDO� GHIHFWV�� ,Q� WKLV
ZRUN�� D� QXPEHU� RI� IDFWRUV� LV� HVWDEOLVKHG
FDXVLQJ� WKH� TXDQWXP� HIILFLHQF\� FKDQJHV� RI
UDGLDWLYH� WUDQVLWLRQV� WKURXJK� DQWL�VWUXF�
WXUDO� �$V*D�� (/�� GHIHFWV� XQGHU� GRSLQJ� RIVHPL�LQVXODWLQJ� XQGRSHG� �6,8��*D$V� VLQJOH
FU\VWDOV�

7KH� UHFRPELQDWLRQ� SURFHVVHV� LQYROYLQJ
WKH�(/��FHQWHUV�DUH�NQRZQ�WR�LQGXFH�DSSHDU�
LQJ�RI� DQ� HPLVVLRQ�EDQG�ZLWK� HQHUJ\�PD[L�
PXP� DW� KQP|����� H9� LQ� ORZ� WHPSHUDWXUHSKRWROXPLQHVFHQFH� �3/�� VSHFWUD�� 7KLV� EDQG
LV� D� VXSHUSRVLWLRQ�RI� EDQGV� DW�KQP|�����H9DQG�KQP|�����H9��)LJ�����>�@��7KH�ILUVW�EDQGLV�GXH�WR�UDGLDWLYH�FDSWXUH�RI�IUHH�HOHFWURQV
E\� WKH� FKDUJHG�(/��� GHIHFWV�ZKLOH� WKH� VHF�
RQG� RQH�� WR� UDGLDWLYH� FDSWXUH� RI� IUHH� KROHV

E\� WKH� QHXWUDO� (/��� GHIHFWV� �VHH� LQVHW� WR
)LJ�����WKH�WUDQVLWLRQV���DQG���UHVSHFWLYHO\��
7KH� HIILFLHQF\� RI� UHFRPELQDWLRQ� SURFHVVHV
WKURXJK�(/���DQG�(/���FHQWHUV�LV�LQIOXHQFHG
E\�D�QXPEHU�RI�IDFWRUV�� ILUVW�RI�DOO��E\�WKH
VHOI�GLIIXVLRQ� SURFHVVHV�� 'LIIXVLRQ� RI� DUVH�
QLF� YDFDQFLHV� IURP� FU\VWDO� VXUIDFH� GXULQJ
YDFXXP�KLJK�WHPSHUDWXUH�DQQHDOLQJ��7$��RI
WKH�PDWHULDO� FDXVHV� GHFUHDVLQJ� RI�(/�� FHQ�
WHU�FRQFHQWUDWLRQ��1(/���GXH�WR�WKH�UHDFWLRQ

$V*D���9$V���9*D���$V$V� ���
DQG�GHFUHDVLQJ�LQWHQVLW\�RI�WKH�KQP� ������H9�,������ UDGLDWLRQ�� 2Q� WKH� FRQWUDU\�� IRUPDWLRQRI� QHZ�(/�� FHQWHUV� GXULQJ� 7$� XQGHU� H[FHVV
$V� YDSRU� SUHVVXUH� �S$V�!���������3D�� UHVXOWVLQ� DQ� LQFUHDVHG� ,����� >�@�� $� VKDUS� GURS� RI,����� LV� DOVR� REVHUYHG� LQ� FRSSHU� GRSLQJ� RIWKH�*D$V� FU\VWDOV� >�@��7KLV�HIIHFW� LV�FDXVHG
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E\�WKH�SDVVLYDWLRQ�RI�WKH�(/��GHIHFWV�UHVXOW�
LQJ� IURP� IRUPDWLRQ� RI� HOHFWULFDOO\� LQDFWLYH
(/�±&X� FRPSOH[HV�� %HVLGHV�� FRSSHU� LQWURGXF�
WLRQ�FDXVHV�D�GHFUHDVHG�OXPLQHVFHQFH�TXDQWXP
\LHOG� WKURXJK� QHXWUDO� (/��� FHQWHUV� �DV� FRP�
SDUHG� WR� 3/� TXDQWXP� \LHOG� IRU� OXPLQHVFHQFH
WKURXJK�WKH�FKDUJHG�(/���FHQWHUV���,Q�>����@��LW
KDV� EHHQ� VKRZQ� WKDW� FKDQJHV� LQ� WKH� LQWHQVLW\
UDWLR� RI� KQP� ������ H9� WR� KQP� ������H9EDQGV�LV�LQIOXHQFHG�E\�WKH�YDFDQF\�FRPSRVL�
WLRQ�RI�WKH�FU\VWDO�DQG�WKDW�LQ�(/�±&X�FRP�
SOH[HV�� FRSSHU� DWRPV�RFFXS\�PDLQO\�*D� YD�
FDQFLHV��(/�±&X*D���,W�FDQ�EH�VXSSRVH�WKDW�WKH�GHFUHDVHG�,����LQWHQVLW\�LQ�6,8�*D$V�FU\VWDOV�DV�D�UHVXOW�RI
(/��GRSDQW� FRPSOH[� IRUPDWLRQ� FDQ� EH� VXS�
SRVHG� WR� EH� GXH� QRW� RQO\� WR� FRSSHU� DWRPV
EXW� DOVR� WR� DWRPV�RI� RWKHU� LPSXULWLHV��)XU�
WKHUPRUH�� WKHUH� LV� D� TXHVWLRQ� DERXW� LQIOX�
HQFH�RI�WKH�SRVLWLRQDO�VWDWH�RI�DWRPV� LQ�WKH
FU\VWDO� �L�H�� HLWKHU� WKH� GRSDQW� DWRPV� KDYH
RFFXSLHG� SRVLWLRQV� LQ� JDOOLXP� RU� DUVHQLF
VXEODWWLFH��RQ�WKLV�SURFHVV��,Q�WKLV�ZRUN��WKH
FKDQJHV� LQ�UDGLDWLYH�UHFRPELQDWLRQ�WKURXJK
(/�� FHQWHUV� XQGHU� GRSLQJ� RI�*D$V� FU\VWDOV
E\�&G�DWRPV�ZKLFK�GLIIXVH�LQYROYLQJ�DUVHQLF
YDFDQFLHV� DQG� E\� VHOHQLXP� DWRPV� GLIIXVHG
PDLQO\� WKURXJK� JDOOLXP� YDFDQFLHV� >�@� LV
VWXGLHG�

7KH�Q�W\SH�6,8�*D$V�������FU\VWDOV�JURZQ
E\�WKH�&]RFKUDOVN\�WHFKQLTXH�ZLWK�UHVLVWLYLW\
U� ������Ü������:�FP�ZHUH�XVHG�DV�LQLWLDO�PD�
WHULDO� LQ� RXU� H[SHULPHQWV�� 7KH� (/�� FHQWHU
FRQFHQWUDWLRQ��DV�GHWHUPLQHG�IURP�RSWLFDO�DE�
VRUSWLRQ�RI�KQ� ������H9�OLJKW�TXDQWD�>�@�ZDV
1� �1����1�� ������ WR� ����������FPÜ��� 7KH

YDFDQF\� FRPSRVLWLRQ� RI� FU\VWDOV� �FRQFHQWUD�
WLRQ� UDWLR� EHWZHHQ� DUVHQLF� DQG� JDOOLXP� YD�
FDQFLHV�� ]� �>9$V@�>9*D@�� ZDV� GHWHUPLQHGIURP� LQWHQVLW\� UDWLR� EHWZHHQ� 3/� EDQGV� DW
��� .�� WKH� HGJH� EDQG� ZLWK� WKH� HPLVVLRQ
PD[LPXP� DW� KQP� ������ H9� DQG� H[WULQVLFRQH�� ZLWK� KQP� ������ H9�� FDXVHG� E\� UDGLD�WLYH� WUDQVLWLRQ� IURP� WKH� FRQGXFWLYLW\� EDQG
WR� WKH� DFFHSWRU� OHYHO�&$V� �)LJ����� >�@�� $V� DUDGLDWLRQ�VRXUFH�IRU�3/�H[FLWDWLRQ��D�+H±1H
ODVHU� ZLWK� UDGLDWLRQ� LQWHQVLW\� RI� ����Ü
����������FPÜ��VÜ��ZDV�XVHG��7KH�3/�VSHFWUD
ZHUH�UHFRUGHG�E\�D�VWDQGDUG�WHFKQLTXH�>�@�

6HOHQLXP�DQG�FDGPLXP�GLIIXVLRQ�ZDV�FDU�
ULHG�RXW�E\�DQQHDOLQJ�RI�WKH�*D$V�VDPSOHV�DW
����&�IRU���K�LQ�TXDUW]�DPSRXOHV�LQ�YDFXXP
DV� ZHOO� DV� XQGHU� H[FHVV� SUHVVXUH� RI� DUVHQLF
YDSRU��$V�WKH�VRXUFH�RI�GLIIXVLQJ�DWRPV��D���PP
WKLFN�6H�RU�&G�OD\HU�WKHUPDOO\�VSXWWHUHG�RQWR
WKH� VDPSOH� VXUIDFH� ZDV� XVHG�� 7R� UHDOL]H� WKH
GLIIXVLRQ�SURFHVV��WKH�VDPSOHV�RI�DERXW���PP
WKLFNQHVV�ZHUH�SODFHG� LQ� D� TXDUW]�DPSRXOH� RI
DERXW���FP��RSHUDWLQJ�YROXPH��7KH�DPSRXOHV�
SUH�GHJUHDVHG�DQG�WUHDWHG�LQ�DTXD�UHJLD�WR�UH�
GXFH� XQFRQWUROODEOH� FRQWDPLQDWLRQ� RI� FU\VWDOV
ZLWK�FRSSHU��ZHUH�HYDFXDWHG�WR�D�UHVLGXDO�SUHV�
VXUH�OHVV�WKDQ���Ü��3D��$����PJ�DUVHQLF�PDVV
ZDV� SODFHG� LQ� WKH� DPSRXOH� WR� SURYLGH� $V
H[FHVV�SUHVVXUH��6LQFH�&G�DQG�6H�GLIIXVLRQ�FR�
HIILFLHQWV� DW� ����&� �'&G#����Ü��� � FP��VÜ��
'6H#����Ü���FP��VÜ���DUH�VXEVWDQWLDOO\�ORZHU
WKDQ� WKDW� IRU�DUVHQLF�YDFDQFLHV� �'9$V#����Ü��� � FP��VÜ���� WKHVH� GRSDQWV� GLIIXVH� LQ� YDF�
XXP� LQWR� WKH� FU\VWDOV� ZLWK� DUVHQLF� GHIL�
FLHQF\��RU�LQWR�WKH�FU\VWDOV�ZLWK�DUVHQLF�H[�
FHVV� XQGHU� DUVHQLF� YDSRU� H[FHVV� SUHVVXUH�
7KH� UHIHUHQFH� DQQHDOLQJ� RI� WKH� VDPSOHV
ZLWKRXW� VSXWWHUHG� GRSDQW� OD\HUV� ZDV� DOVR
FDUULHG� RXW� LQ� YDFXXP� DQG� XQGHU� DUVHQLF
YDSRU� H[FHVV� SUHVVXUH� LQ� WKH� VDPH� FRQGL�
WLRQV�� 7KH� HPLVVLRQ� FKDUDFWHULVWLFV� RI� WKH
VXUIDFH�OD\HUV�IRU�GRSHG�FU\VWDOV�ZHUH�GHWHU�
PLQHG� LQ� WKH� OLQHDU� FDUULHU� UHFRPELQDWLRQ
UHJLRQ�XVLQJ� WKH� OD\HU�E\�OD\HU� SKRWRVWLPX�
ODWHG� DQRGLF� R[LGDWLRQ�� 7KH� FDUULHU� FRQFHQ�
WUDWLRQ� DW� Q��������FPÜ�� ZDV� GHWHUPLQHG
IURP� WKH� KDOI�ZLGWK� RI� ���� .� EDQG�WR�EDQG
3/�>�@��DQG�WKH�FRQGXFWLYLW\�W\SH��E\�PHDVXU�
LQJ�RI�VXUIDFH�WKHUPR�H�P�I��VLJQ�>�@�

$IWHU� DQQHDOLQJ� RI� FU\VWDOV� ZLWKRXW� VSXW�
WHUHG�GRSDQW�OD\HUV��D�FKDQJH�LQ�KQP� ������H9TXDQWXP�\LHOG� DW� WKH� VXUIDFH� OD\HU�ZDV� RE�
VHUYHG�� WKH� LQWHQVLW\�UDWLR�EHWZHHQ� WKH�KQP ������ H9� WR� KQP� ������ H9� EDQGV� UHPDLQ�LQJ� XQFKDQJHG�� $QQHDOLQJ� LQ� YDFXXP� UH�
VXOWHG� LQ� GHFUHDVHG� ,����� IRU� VXUIDFH� OD\HUV�XS� WR� ��� PP� LQ� GHSWK�� �)LJ����� FXUYH� ���
$OVR��LQ�WKLV�FDVH��WKH�VXUIDFH�OD\HUV�VKRZHG

)LJ����� 3/� VSHFWUD� RI� 6,8� *D$V� FU\VWDOV� DW
��� .�� 'RWWHG� OLQHV� VKRZ� H[SDQVLRQ� RI
KQP|�����H9�EDQG�LQWR�FRPSRQHQWV�ZLWK�PD[�LPD� DW� ����� DQG� ����� H9�� ,QVHW�� HQHUJ\
VFKHPH� RI� FRUUHVSRQGLQJ� RSWLFDO� WUDQVLWLRQV
�VROLG� OLQHV� FRUUHVSRQG� WR� DEVRUSWLRQ�� GRWWHG
RQHV��WR�HPLVVLRQ�RI�OLJKW�TXDQWXP���
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S�W\SH�FRQGXFWLYLW\��6XFK�,�����GHFUHDVH�FDQEH� H[SODLQHG� E\� GHFUHDVLQJ�(/�� FHQWHU� FRQ�
FHQWUDWLRQ� �>1(/�@�� GXH� WR� DUVHQLF� HYDSRUD�WLRQ�IURP�WKH�VXUIDFH�UHJLRQ�RI�VDPSOHV�DQG
IRUPDWLRQ�RI�9$V�>�@��$W�WKH�VDPH�WLPH��WKHUHDFWLRQ� RI� DQWL�VWUXFWXUDO� GHIHFW� �GHFD\�
DFFRUGLQJ� WR� (T����� LV� GHILQHG� E\� GLIIXVLRQ
RI� DUVHQLF� YDFDQFLHV� LQWR� WKH� FU\VWDO� YRO�
XPH�� $QQHDOLQJ� LQ� DUVHQLF� DWPRVSKHUH
FDXVHG�DQ�LQFUHDVH�RI�,�����DW�D�GHSWK�XS�WR���PP� IURP� WKH� VDPSOH� VXUIDFHV� �)LJ����
FXUYH�����WKH�Q�W\SH�RI�VXUIDFH�FRQGXFWLYLW\
EHLQJ� UHWDLQHG��7KLV� LQFUHDVH� LV� GXH� WR� IRU�
PDWLRQ� RI� (/�� GHIHFWV� DV� D� UHVXOW� RI� $V
GLIIXVLRQ�>�@�

$IWHU� FDGPLXP� GLIIXVLRQ�� WKH� FU\VWDO
VXUIDFH�ZDV�FKDUDFWHUL]HG�E\�S�W\SH�FRQGXF�
WLYLW\�� ,Q� FRPSDULVRQ� ZLWK� DQQHDOLQJ
GRSDQW�IUHH� VDPSOHV�� WKH� FU\VWDO� GRSLQJ
ZLWK�FDGPLXP�LQ�YDFXXP�KDG�QR�VLJQLILFDQW
LPSDFW� RQ� TXDQWXP� HIILFLHQF\� RI� UDGLDWLYH
WUDQVLWLRQV� WKURXJK� (/�� FHQWHUV� �)LJ����
FXUYH� ���� 8QGHU� H[FHVV� DUVHQLF� SUHVVXUH�
FDGPLXP�GLIIXVLRQ�UHVXOWHG�LQ�D�VLJQLILFDQW
�E\� �Ü�� RUGHUV� DW� WKH� FU\VWDO� VXUIDFH�� GH�
FUHDVH� RI� ,����� DV� FRPSDUHG� WR� W\SLFDO�,����YDOXHV�IRU�WKH�FDVH�RI�GRSDQW�IUHH�DQQHDOLQJ
�)LJ����� FXUYH� ���� 7KH� QDWXUH� RI� TXDQWXP
\LHOG� FKDQJHV� IRU� UDGLDWLYH� WUDQVLWLRQV
WKURXJK�(/��GHIHFWV�LQ�WKH�FDVH�RI�FDGPLXP
GRSLQJ�VHHPV�WR�EH�VDPH�WKDW�LQ�WKH�FDVH�RI
FRSSHU� GRSLQJ� >�@�� 1DPHO\�� WKH� UHDVRQ� IRU
KQP� ������H9�LQWHQVLW\�GHFUHDVH�LV�WKH�ORZ�HUHG� FRQFHQWUDWLRQ� RI� VHSDUDWHG�(/�� GHIHFW
UHVXOWLQJ� IURP�?/�±&G� FRPSOH[� IRUPDWLRQ�
7KH�IDFW�WKDW�WKH�HIIHFW�LV�REVHUYHG�RQO\�DW
GLIIXVLRQ� LQ�DUVHQLF�DWPRVSKHUH�PD\�EH�H[�
SODLQHG� DV� IROORZV�� $V� FDGPLXP� DWRPV� LQ

*D$V�PDLQO\�RFFXS\�*D�YDFDQFLHV� >�@�� WKH\
FDQ� HQWHU� WKH� FRPSOH[HV� DV�(/�±&G*D� �FDG�PLXP� GLIIXVLRQ� RFFXUV� DFFRUGLQJ� WR� GLVVR�
FLDWLYH�PHFKDQLVP� DQG� WKH� IRUPDWLRQ� SURE�
DELOLW\� RI�(/�±&GL� FRPSOH[HV� ZLWK� LQWHUVWL�WLDO�DWRPV�LV�ORZ���

$V�LV�QRWHG��WKH�GLIIXVLRQ�FRHIILFLHQWV�IRU
&G� DUH� PXFK� ORZHU� WKDQ� IRU� $V� YDFDQFLHV�
7KHUHIRUH�� FDGPLXP� FDQ� EH� EHOLHYHG� WR� GLI�
IXVH� LQWR� FU\VWDO� DUHD�ZKHUH� WKH�9$V� FRQFHQ�WUDWLRQ�LV�UHGXFHG�DFFRUGLQJ�WR�H[SUHVVLRQ�>�@

>9$V@���>9*D@� �N���S$V���e��� ���
�ZKHUH�S$V�LV�WKH�$V�YDSRU�SUHVVXUH���$W�WKHVDPH� WLPH�� LQ� WKLV� DUHD��9*D� FRQFHQWUDWLRQ�JDOOLXP� GHILFLHQF\�� LQFUHDVHV�� :LWKLQ� WKH
IUDPH�RI� RXU� H[SHULPHQW�� WKH� LPSXULW\�GLI�
IXVLRQ�DUHD�GLG�QRW�H[FHHG�LQ�H[WHQW�WKDW�RI
WKH�HPLVVLRQ�TXDQWXP�\LHOG�WKURXJK�(/��GH�
IHFWV� DW� WKH� GRSLQJ�IUHH� DQQHDOLQJ�� ,Q�
FUHDVHG� 9*D� QXPEHU� QHDU� $V$V� GHIHFWV� ID�YRUV�WKH�(/�±&G*D�FRPSOH[�IRUPDWLRQ�$IWHU�LQWURGXFWLRQ�RI�6H�DWRPV��WKH�FU\V�
WDO�VXUIDFH�VKRZHG�Q�W\SH�FRQGXFWLYLW\��'LI�
IXVLRQ� LQ� YDFXXP� UHVXOWHG� LQ� D� JUHDWHU� GH�
FUHDVH� RI� ,����� WKDQ� LQ� VDPSOHV� DQQHDOHGZLWKRXW� GRSDQW� �)LJ����� FXUYH� ���� $W� WKH
VDPH� WLPH�� 6H� GLIIXVLRQ� LQ� $V� DWPRVSKHUH
FDXVHG�,�����LQFUHDVH�DV�FRPSDUHG�WR�LWV�YDO�XHV� DIWHU� GRSDQW�IUHH� DQQHDOLQJ� �)LJ����
FXUYH����� ,Q�FRQGLWLRQV�RI� OLQHDU�FDUULHU�UH�
FRPELQDWLRQ��ZKHQ�WKH�FDUULHU�OLIHWLPH�WQ�LQ6H�GRSHG� UHJLRQ� FRUUHVSRQGHG� WR� WKDW� LQ
6,8�*D$V�� ,�����a�1(/�� DQG� ,����� FKDQJH� LVGHILQHG�E\�LQFUHDVH�RU�GHFUHDVH�RI�1(/��>�@�7KH� LQFUHDVHG� LQWHQVLW\� RI� HPLVVLRQ� DVVRFL�

)LJ�����(PLVVLRQ�LQWHQVLW\�WKURXJK�(/��FHQ�
WHUV� DIWHU� WKHUPDO� DQQHDOLQJ� DV� D� IXQFWLRQ
RI�WKH�GLVWDQFH�WR�FU\VWDO�VXUIDFH�������Û�ZLWKRXW
GRSDQW�������Û�GLIIXVLRQ�RI�6H�DWRPV����
��Û�LQ�YDFXXP�������Û�LQ�$V�YDSRU�DWPRVSKHUH�

)LJ����� (PLVVLRQ� LQWHQVLW\� WKURXJK� (/�� FHQ�
WHUV�DIWHU�WKHUPDO�DQQHDOLQJ�DV�D�IXQFWLRQ�RI
WKH�GLVWDQFH�WR�FU\VWDO�VXUIDFH�������Û�ZLWKRXW
GRSDQW�������Û�GLIIXVLRQ�RI�&G�DWRPV�������Û
LQ�YDFXXP�������Û�LQ�RI�$V�YDSRU�DWPRVSKHUH�
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DWHG� ZLWK� WUDQVLWLRQV� WKURXJK� (/�� FHQWHUV
DIWHU�6H� GLIIXVLRQ� LQ� DUVHQLF� DWPRVSKHUH� LV
FDXVHG� PRVW� OLNHO\� E\� SDUWLDO� GLVSODFHPHQW
RI�$V� DWRPV� E\� WKH� LPSXULW\� LQWURGXFHG� LQ
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