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5HFHLYHG�1RYHPEHU��������
,QIOXHQFH� RI� J�LUUDGLDWLRQ� RQ� WKH� NLQHWLF� SDUDPHWHUV� RI� LQGLXP�DOOR\HG� FDGPLXP� DQWL�

PRQLGH�VLQJOH�FU\VWDOV�KDV�EHHQ�VWXGLHG��7KH�FRQGXFWLYLW\�DQG�WKH�+DOO�HIIHFW�ZHUH�PHDV�
XUHG�� WKXV� REWDLQLQJ� WKH� GRVH� DQG� WHPSHUDWXUH� GHSHQGHQFHV� IRU� FRQFHQWUDWLRQ� RI� FKDUJH
FDUULHUV�DQG�WKHLU�PRELOLW\��$�VKDUS�LQFUHDVH�RI�FKDUJH�FDUULHU�PRELOLW\�KDV�EHHQ�IRXQG�LQ
WKH�FU\VWDOV� LUUDGLDWHG�DW�WKH�GRVHV�XS�WR��������J�TXDQWD�SHU�FP���ZKLFK� LV�H[SODLQHG�E\
WKH� SUHVHQFH� RI� WKH� �VPDOO� GRVH� HIIHFW� ��� ,W� LV� QRWHG� WKDW� WKH� LQFUHDVH� RI� FKDUJH� FDUULHU
PRELOLW\�REVHUYHG� LQ� WKLV�ZRUN� LV�GXH�QRW� WR� WKH�FU\VWDO�RUGHULQJ� LQFUHDVH�FDXVHG�E\� WKH
LUUDGLDWLRQ�EXW�WR�D�GHFUHDVH�LQ�WKH�HIILFLHQF\�RI�FKDUJH�FDUULHU�GLVSHUVLRQ�RQ�LRQLF�UHVLGXHV
RI�WKH�LPSXULW\�GXULQJ�SDUWLDO�FKDUJH�QHXWUDOL]DWLRQ�E\�WKH�RSSRVLWHO\�FKDUJHG�GHIHFWV�
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5HVHDUFK� RI� FU\VWDO� ODWWLFH� GHIHFWV� DQG
HVWDEOLVKPHQW� RI� UHODWLRQVKLSV� WKHUHRI� ZLWK
SK\VLFDO� SURSHUWLHV� RI� FU\VWDOV� LV� RI� D� FRQ�
VLGHUDEOH� VFLHQWLILF� DQG� SUDFWLFDO� LQWHUHVW
DQG�EHORQJV�WR�WKH�PDMRU�SUREOHPV�LQ�SK\V�
LFV� RI� VROLGV� DQG� VHPLFRQGXFWRUV� >�@�� ,UUD�
GLDWLRQ�ZLWK�KLJK�HQHUJ\�SDUWLFOHV� LV�DQ�HI�
ILFLHQW� DQG� ZHOO�FRQWUROODEOH� PHWKRG� WR
UHJXODWH� WKH� RUGHULQJ� GHJUHH� LQ� VROLGV�� 7KH
QDWXUH� RI� UDGLDWLRQ�LQGXFHG� GHIHFWV� DQG
YDULDWLRQ� FKDUDFWHU� RI� HOHFWURSK\VLFDO� SURS�
HUWLHV� RI� FU\VWDOV� XQGHU� LUUDGLDWLRQ� LV� GH�
ILQHG� E\� QXPHURXV� IDFWRUV� GHSHQGLQJ� ERWK
RQ� WKH� LQLWLDO� SURSHUWLHV� RI� WKH� FU\VWDOV
EHLQJ�LUUDGLDWHG�DQG�RQ�WKH�LUUDGLDWLRQ�GRVH
>�@�� ,Q�WKLV�ZRUN��WKH�NLQHWLF�SDUDPHWHUV�RI
LQGLXP�DOOR\HG� VLQJOH� FU\VWDOV� RI� FDGPLXP
DQWLPRQLGH� �&G6E�,Q���ZHUH� VWXGLHG�SULRU�WR

DQG� DIWHU� J�LUUDGLDWLRQ�� 7KH� PHDVXUHPHQWV
ZHUH�GRQH�RQ�WKH�VDPSOHV�FXW�RXW�DORQJ�WKH
PDLQ� FU\VWDOORJUDSKLF� GLUHFWLRQV�� 7KH� VDP�
SOHV� ZHUH� LUUDGLDWHG� E\� ��&R� J� TXDQWD� DW
����.��WKH�LUUDGLDWLRQ�GRVH�SRZHU�����5�V��
6SHFLILF� FRQGXFWLYLW\� DQG� +DOO� HIIHFW� ZHUH
VWXGLHG�� WKXV� SURYLGLQJ� WKH� GRVH� DQG� WHP�
SHUDWXUH�GHSHQGHQFHV�RI�FKDUJH�FDUULHU�FRQ�
FHQWUDWLRQ�DQG�PRELOLW\�

7KH� GRVH� GHSHQGHQFHV� RI� FKDUJH� FDUULHU
FRQFHQWUDWLRQ�DUH�SUHVHQWHG�LQ�)LJ�����$V�LV
VHHQ�WKDW�DW�URRP�WHPSHUDWXUH��WKH�FRQFHQWUD�WLRQV
DUH� DOPRVW� GRVH�LQGHSHQGHQW� �)LJ�� ��� FXUYH� ��
EHLQJ�RQO\�D�IXQFWLRQ�RI�WKH�LQLWLDO�LPSXULW\
FRQFHQWUDWLRQ� >�@�� 2Q� WKH� FRQWUDU\�� WKH
FKDUJH� FDUULHU� FRQFHQWUDWLRQ� GHSHQGHQFH� RQ
WKH�LUUDGLDWLRQ�GRVH�DW����.��)LJ�����FXUYH���
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KDV�D�PRUH�SURQRXQFHG�FKDUDFWHU��/RZHULQJ
RI� FRQFHQWUDWLRQ�� WKDW� LV�� WKH� UHPRYDO� RI
HOHFWURQV�IURP�WKH�FRQGXFWLYLW\�EDQG��LV�DV�
VRFLDWHG� ZLWK� LQFUHDVH� RI� WKH� UDGLDWLRQ� GH�
IHFW� FRQFHQWUDWLRQ� LQ� WKH� GHHS� OHYHO� RI� WKH
&G6E�,Q�� EDQG� JDS��%DVLQJ� RQ� WKH� WHPSHUD�
WXUH� GHSHQGHQFHV� RI� FKDUJH� FDUULHU� FRQFHQ�
WUDWLRQ� LQ� J�LUUDGLDWHG� FU\VWDOV� �)LJ����� WKH
HQHUJ\�RI� WKDW�HQHUJ\� OHYHO�KDV�EHHQ�GHWHU�
PLQHG�WR�EH�RI�(F� �����H9�7KH� GHSHQGHQFHV� RI� WKH� FKDUJH� FDUULHU
PRELOLW\�RQ�WKH�J�LUUDGLDWLRQ�GRVH��P� �I�)��
DUH�SUHVHQWHG�LQ�)LJ�����7KH�H[SHULPHQW�HYL�
GHQFHV� WKH� SUHVHQFH� RI� PD[LPD� LQ� WKH� GH�
SHQGHQFHV�DW�WKH�GRVH�RI�DERXW�WKH�GRVH�DUHD
�������J�TXDQWD�FP���,QFUHDVH�RI�WKH�FKDUJH
FDUULHU� PRELOLW\� LQ� WKH� GRVH� LQWHUYDO� WR
�������J�TXDQWD�FP�� LV� FRQQHFWHG� LQ� RXU
RSLQLRQ� ZLWK� WKH� UDGLDWLRQ�LQGXFHG� GHIHFWV
LQVHUWLRQ��ZKLFK�VWDUW�WR�DULVH�ILUVW�QHDU�WKH
SRVLWLYH�LPSXULW\��,Q��LRQV��ZKHUH�WKH��SURE�
DELOLW\�RI�WKHLU�DSSHDUDQFH� LV�KLJKHU�GXH�WR
WKH� PHFKDQLFDO� VWUDLQLQJ� RI� WKH� ODWWLFH� >�@
QHDU� WKH� H[WULQVLF� FHQWHUV��$V�D�UHVXOW�� WKH
�QHXWUDOL]DWLRQ�� RI� WKH� LPSXULW\� LRQV� WDNHV
SODFH�� WKDW� FDXVHV� D� GHJUDGDWLRQ� RI� WKH
5XWKHUIRUG� VFDWWHULQJ� DW� WKH� SDUWO\� �QHX�
WUDOL]HG�� FHQWHUV�� WKDW� LV�� DQ� LQFUHDVHG
PRELOLW\�

$W� WKH� IXUWKHU� LQFUHDVH� RI� LUUDGLDWLRQ
GRVH� RYHU� �������J�TXDQWD�FP��� D� UHGXFWLRQ
RI�P� LV�REVHUYHG� LQ�P� �I�)��GHSHQGHQFH�IRU
WKH� OLTXLG� QLWURJHQ� WHPSHUDWXUH� �)LJ����
FXUYH� ���� WKDW� LV� H[SODLQHG� E\� WKH� VWDUWLQJ
VFDWWHULQJ� RQ� WKH� IRUPHG� UDGLDWLRQ�LQGXFHG
GHIHFWV�� ,Q� DGGLWLRQ�� DQ� LQVLJQLILFDQW� LQ�
FUHDVH�LQ�P�ZLWK�JURZLQJ�LUUDGLDWLRQ�GRVH�DW
URRP� WHPSHUDWXUH� �)LJ����� FXUYH� ��� LV� RE�
VHUYHG�DV� FRPSDUHG� WR� WKDW� DW� OLTXLG�QLWUR�

JHQ� WHPSHUDWXUH��6XFK�EHKDYLRU�RI�P� �I�)�
GHSHQGHQFH� LV� H[SODLQHG� LQ� WKLV� FDVH�E\� WKH
IDFW� WKDW� DW� KLJKHU� WHPSHUDWXUH� WKH� UDGLD�
WLRQ�LQGXFHG�GHIHFWV�DUH� LRQL]HG�DQG�SUDFWL�
FDOO\� GR� QRW� QHXWUDOL]H� WKH� LPSXULW\� LRQV�
WKXV� FDXVLQJ� D� UHODWLYHO\� VPDOO� FKDQJH� LQ
P� �I�)�� YDOXHV� LQ� WKH� GRVH� UDQJH� XS� WR
�������J�TXDQWD�FP���$V� WR� WHPSHUDWXUH�GH�
SHQGHQFHV�RI� WKH�FKDUJH�FDUULHU�PRELOLW\� LQ
&G6E�,Q�� VLQJOH� FU\VWDOV� SULRU� WR� DQG� DIWHU
J�LUUDGLDWLRQ� �)LJ������ LW� LV� VHHQ� WKDW� QHDU
WKH� URRP� WHPSHUDWXUH�� WKH� P� YDOXHV� LQ� WKH
LUUDGLDWHG� FU\VWDOV� �)LJ����� FXUYH� ��� DS�
SURDFK�HVVHQWLDOO\�WKH�PRELOLW\�YDOXHV�LQ�WKH
XQLUUDGLDWHG�FU\VWDOV��)LJ�����FXUYH�����WKDW
IDFW� H[SODLQV� WKH� LQVLJQLILFDQW� UHODWLYH
FKDQJHV� LQ� P� ZLWK� LQFUHDVLQJ� GRVH� DW� URRP
WHPSHUDWXUH�

)LJ����� 'RVH� GHSHQGHQFHV� RI� FKDUJH� FDUULHU
FRQFHQWUDWLRQ� LQ� &G6E�,Q�� VLQJOH� FU\VWDOV� DW
����.������DQG�DW����.�����

)LJ����� 'RVH� GHSHQGHQFHV� RI� FKDUJH� FDUULHU
PRELOLW\� LQ�&G6E�,Q�� VLQJOH� FU\VWDOV� DW� ���.
�����DQG�DW�����.�����

)LJ����� 7HPSHUDWXUH� GHSHQGHQFHV� RI� FKDUJH
FDUULHU�FRQFHQWUDWLRQ�LQ�&G6E�,Q��VLQJOH�FU\V�
WDOV�SULRU�WR�LUUDGLDWLRQ�����DQG�DIWHU�LUUDGLD�
WLRQ�DW�GRVH��������J�TXDQWD�FP������
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7KXV�� WKH� UDGLDWLRQ� FHQWHUV�� ZKLFK� DUH
EURXJKW� LQWR� WKH� FU\VWDO� GXH� WR� LWV� LUUDGLD�
WLRQ��ERWK�DW�URRP�WHPSHUDWXUH�DQG�WKH�OLT�
XLG�QLWURJHQ�WHPSHUDWXUH��\��QHXWUDOL]H��LQ
SDUW� WKH� FKDUJH� RI� LPSXULW\� LRQV�� ORFDOL]HG
DW�WKH�ODWWLFH�SRLQWV��7KDW�LV�ZK\�WKH�FKDUJH
FDUULHU� PRELOLW\� LQFUHDVH� REVHUYHG� DW� WKLV
ZRUN�DSSHDUV�QRW�GXH�WR�WKH�LQFUHDVH�RI�WKH
FU\VWDOV�RUGHULQJ�UHVXOWLQJ�IURP�LWV�LUUDGLD�
WLRQ��EXW�GXH�WR�ORZHULQJ�RI�WKH�FKDUJH�FDU�
ULHU� VFDWWHULQJ� HIILFLHQF\� RQ� WKH� LPSXULW\
LRQV� FDXVHG� E\� WKH� SDUWLDO� �QHXWUDOL]DWLRQ�
RI� WKHLU� FKDUJH� E\� WKH� RSSRVLWHO\� FKDUJHG
UDGLDWLRQ�LQGXFHG� GHIHFWV�� 7KH� UHVXOWV� RE�
WDLQHG�DQG�WKHLU�LQWHUSUHWDWLRQ�DUH�LQ�DJUHH�
PHQW� ZLWK� VLPLODU� GDWD� SUHVHQWHG� LQ� WKH
ZRUNV� DLPHG�DW� VLOLFRQ� DQG�JHUPDQLXP�VLQ�
JOH�FU\VWDOV�>����@�
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)LJ����� 7HPSHUDWXUH� GHSHQGHQFHV� RI� FKDUJH
FDUULHU�FRQFHQWUDWLRQ�LQ�&G6E�,Q��VLQJOH�FU\V�
WDOV� SULRU� WR� LUUDGLDWLRQ� ���� DQG� DIWHU� J�LUUD�
GLDWLRQ�����
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