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5HFHLYHG�1RYHPEHU���������
7KH� FU\VWDO� VWUXFWXUH� RI� WKH� &��� IXOOHUHQH� ILOPV� ZLWK� WKHLU� DOOR\LQJ� E\� WKH� R[\JHQPROHFXOHV� DQG� FRSSHU� DWRPV� LV� VWXGLHG� DQG� XQGHU� WKH� LQIOXHQFH� RI� KLJK� HQHUJ\� HOHFWURQ

LUUDGLDWLRQ��(H� �����0H9��LV�LQYHVWLJDWHG��,W�LV�VKRZQ�WKDW�WKH�FU\VWDO�VWUXFWXUH�RI�WKH�&��DQG� &��� ILOPV� FKDQJHV� LQ� WKH� GHSHQGHQFH� RQ� WKH� FRQFHQWUDWLRQ� RI� LPSXULW\� HOHPHQWV� DQGUDGLDWLRQ�GHIHFWV��LQFXOFDWHG�LQ�WKH�LQWHUVWLWLDO�SRVLWLRQV��7KH�SUHVHQFH�RI�LPSXULWLHV��DQG�DOVR
WKH�UDGLDWLRQ�GDPDJHV�VXEVWDQWLDOO\�LQIOXHQFHV�WKH�HOHFWURQLF�DQG�YLEUDWLRQDO�VSHFWUD�RI�IXOOHU�
HQHV� DQG� LV� WKH� UHVXOW� RI� WKH� DSSHDUDQFH� LQ� WKLV� FDVH� RI� DGGLWLRQDO� &RXORPE� LQWHUPROHFXODU
LQWHUDFWLRQ�
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7KH�FU\VWDO�VWUXFWXUH�RI�WKH�&���IXOOHUHQHILOPV�DW�DOOR\LQJ�ZLWK�R[\JHQ�PROHFXOHV�DQG
FRSSHU� DWRPV� KDV� EHHQ� VWXGLHG�� 7KH� LQIOX�
HQFH� RI� KLJK� HQHUJ\� HOHFWURQ� LUUDGLDWLRQ
�(H� �����0H9��RQ�WKH�FKDQJHV� LQ�WKH�FU\V�WDO� VWUXFWXUH�� RSWLFDO� FRQGXFWLYLW\�� DQG� YL�
EUDWLRQDO�VSHFWUD�RI�&���DQG�&���ILOPV�XQGHUGLIIHUHQW� DEVRUEHG� GRVHV� KDV� EHHQ� LQYHVWL�
JDWHG��,W�LV�VKRZQ�WKDW�WKH�FU\VWDO�VWUXFWXUH
RI�WKH�&���DQG�&���ILOPV�FKDQJHV�GHSHQGLQJRQ� WKH� FRQFHQWUDWLRQ� RI� LPSXULW\� HOHPHQWV
DQG� UDGLDWLRQ� GHIHFWV� LQWURGXFHG� LQ� WKH� LQ�
WHUVWLWLDO�SRVLWLRQV��7KH�SUHVHQFH�RI�LPSXUL�
WLHV� DQG� UDGLDWLRQ� GDPDJH� RI� PROHFXOHV� LQ�

IOXHQFHV�VXEVWDQWLDOO\�WKH�HOHFWURQLF�DQG�YL�
EUDWLRQDO� VSHFWUD� RI� IXOOHUHQHV� DQG� UHVXOWV
IURP� WKH� DSSHDUDQFH� RI� DQ� DGGLWLRQDO� &RX�
ORPE� PROHFXODU� LQWHUDFWLRQ�� DQG� PDQLIHVWV
DOVR� GLIIHUHQW� QDWXUH� RI� WKH� FU\VWDO� VWUXF�
WXUH� FKDQJH� DQG� PHFKDQLVPV� RI� LWV� LQIOX�
HQFH�RQ�WKH�SURSHUWLHV�RI�&���DQG�&���PROH�FXOHV�

7KH� RSWLFDO� DQG� HOHFWURSK\VLFDO� SURSHU�
WLHV�RI�WKH�VROLG�IXOOHUHQH�ILOPV�GHSHQG�VXE�
VWDQWLDOO\� RQ� WKH� FKDQJHV� LQ� WKHLU� FU\VWDO
VWUXFWXUH� GXH� WR� DOOR\LQJ� ZLWK� LPSXULWLHV
>�Ü�@��2I�D� VSHFLDO� LPSRUWDQFH�DUH�WKH�R[\�
JHQ�LPSXULW\�DWRPV��ZKLFK�VXSSUHVV�WKH�SR�

)XQFWLRQDO�0DWHULDOV�����1R��������� �������Û�,QVWLWXWH�IRU�6LQJOH�&U\VWDOV
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O\PHUL]DWLRQ� SRVVLELOLW\� RI� IXOOHUHQHV� >�Ü�@
GXH� WR� WKH�GHFUHDVH�RI� WKH� IXOOHUHQH�H[FLWD�
WLRQ� DQG� IRUPDWLRQ� RI� WKH� F\FOH�DWWDFKLQJ
PROHFXODU� ERQGV�� 2Q� WKH� RWKHU� KDQG�� LW� LV
NQRZQ�WKDW�IXOOHUHQHV�VKRZ�D�ORZ�LRQL]DWLRQ
HQHUJ\� DQG� KLJK� HOHFWURQ� DIILQLW\� HQHUJ\�
WKDW�FRQWULEXWH�WR�D�QRWLFHDEOH�FKDQJH�LQ�WKH
HOHFWURQ� VWUXFWXUH� RI�PROHFXOHV�ZKHQ� LPSX�
ULW\� DWRPV� DUH� LQWURGXFHG� ERWK� LQWR� WKH
IXOOHUHQH�PROHFXOHV�WKHPVHOYHV�DQG�LQWR�WKH
FU\VWDO� ODWWLFH�� 7KH� SURSHUWLHV� RI� IXOOHUHQH
ILOPV� ZLWK� WKH� LQWURGXFHG� H[RKHGUDO� DONDOL
PHWDO�DWRPV�>����@�DUH�PRVW�ZLGHO\�VWXGLHG�
2WKHU� DWRPV� LQWURGXFHG� LQ� WKH� LQWHUVWLWLDO
SRVLWLRQV� RI� WKH�&���PROHFXOH� IFF� VWUXFWXUHLQIOXHQFH� HVVHQWLDOO\� WKH� RSWLFDO� FRQGXFWLY�
LW\�� SKRWROXPLQHVFHQFH�� DQG� YLEUDWLRQDO
VSHFWUD� RI� QDQRVWUXFWXUDO� PROHFXOHV� >�����
��@�� 7KLV� LQIOXHQFH� LV� H[SODLQHG� E\� WKH
FKDUJH� WUDQVIHU� EHWZHHQ� WKH� IXOOHUHQHV� DQG
LPSXULW\� DWRPV�� WKDW� SURYLGH� DQ� DGGLWLRQDO
&RXORPE� LQWHUDFWLRQ� VXSHULPSRVHG� RQ� WKH
LQWHUPROHFXODU�9DQ�GHU�:DDOV�IRUFHV�>��@�

,W� LV� REYLRXV� WKDW� LW� LV� LPSRVVLEOH� WR
VWXG\� WKH� LQIOXHQFH� RI�YDULRXV�DOOR\LQJ�HOH�
PHQWV� RQ� WKH� SURSHUWLHV� RI� WKH� IXOOHUHQH
ILOPV�ZLWKRXW�GHWDLOHG�VWXGLHV�RI�WKHLU�FU\V�
WDO� VWUXFWXUH�� VLQFH� LWV� FKDQJHV� GHWHUPLQH
WKH� VWDWHV� RI� PROHFXOHV� WKHPVHOYHV�� +RZ�
HYHU�� WKHUH� DUH� HVVHQWLDOO\� QR� VXFK� VWXGLHV�
H[FHSW� IRU� DOOR\LQJ� ZLWK� DONDOL� PHWDOV�
7KHUHIRUH�� WKH� LQIOXHQFH� PHFKDQLVPV� RI
QRQ�DONDOL� HOHPHQWV� RQ� WKH� IXOOHUHQH� PROH�
FXOHV�DUH�VWXGLHG�VFDUFHO\��7KH� LQIOXHQFH�RI
UDGLDWLRQ� GDPDJHV� RQ� WKH� IXOOHUHQH� FU\VWDO
VWUXFWXUH� DQG� WKXV� RQ� WKH� EHKDYLRU� RI� WKH
PROHFXOHV� XQGHU� HOHFWURQ� LUUDGLDWLRQ� DW� WKH
ERPEDUGLQJ� SDUWLFOH� HQHUJLHV� H[FHHGLQJ� WKH
DWRPLF� GLVSODFHPHQW� WKUHVKROG�� �ZKHQ� WKH
IUDJPHQWDWLRQ� RI� PROHFXOHV� FDQ� EH� QH�
JOHFWHG��LV�HYHQ�OHVV�LQYHVWLJDWHG�

7KH� SXUSRVH� RI� WKLV� ZRUN� LV� WR� VWXG\
FKDQJHV�LQ�WKH�FU\VWDO�VWUXFWXUH�RI�IXOOHUHQH
ILOPV� DW� DOOR\LQJ� E\� R[\JHQ� PROHFXOHV� DQG
FRSSHU�DWRPV��DQG�DOVR�GXH�WR�IRUPDWLRQ�RI
UDGLDWLRQ�LQGXFHG� GHIHFWV� GXULQJ� WKH� KLJK
HQHUJ\�HOHFWURQ� LUUDGLDWLRQ� �HOHFWURQ�HQHUJ\
����0H9��DW�YDULRXV�DEVRUEHG�GRVHV�4��)XU�
WKHUPRUH�� WKH� LQIOXHQFH� RI� &��� DQG� &��IXOOHUHQHV�UDGLDWLRQ�GDPDJH�RQ�WKHLU�RSWLFDO
SURSHUWLHV� KDV� EHHQ� LQYHVWLJDWHG�� 7KH� FU\V�
WDO� VWUXFWXUH� RI� WKH� FRQGHQVHG�&��� DQG�&��ILOPV� ZDV� VWXGLHG� XVLQJ� ;�UD\� GLIIUDFWLRQ�
ZKLOH� RSWLFDO� FRQGXFWLYLW\� DQG� YLEUDWLRQDO
VSHFWUD�RI�WKHVH�PROHFXOHV�ZHUH�LQYHVWLJDWHG
E\�VSHFWUDO�HOOLSVRPHWU\�DQG�5DPDQ�VFDWWHU�
LQJ�� UHVSHFWLYHO\�� 2[\JHQ� DOOR\LQJ�ZDV� FDU�
ULHG� RXW� DW� YDULRXV� WHPSHUDWXUHV� DQG� DQ�
QHDOLQJ� GXUDWLRQV� RI� WKH� IXOOHUHQH� ILOPV� LQ

DLU�� 7KH� FRQFHQWUDWLRQ� RI� WKH� LQWURGXFHG
R[\JHQ� PROHFXOHV� ZDV� PHDVXUHG� E\� $XJHU
VSHFWURVFRS\� >�@�� &RSSHU�FRQWDLQLQJ� ILOPV
ZHUH� SUHSDUHG� XVLQJ� YDFXXP� FRQGHQVDWLRQ
DW� VLPXOWDQHRXV� VSUD\LQJ� RI� FRSSHU� DWRPV
DQG� IXOOHUHQH�PROHFXOHV� >����@�� 7KH� GRVH� RI
HOHFWURQ� DEVRUSWLRQ� LV� YDULHG� IURP� 4� ����
WR���0*\�

7KH� HOHFWURQ�GLIIUDFWLRQ� DQG� HOHFWURQ�PL�
FURVFRSLF� VWXGLHV� RI� WKH�&��� IXOOHUHQH� ILOPVWHVWLI\� DERXW� WKHLU� ILQH�FU\VWDOOLQH� VWUXF�
WXUH��DYHUDJH�VL]H�RI�FU\VWDOOLWHV�EHLQJ�a��Ü
��� QP� >����@�� $PRUSKRXV� FRPSRQHQW� RFFX�
SLHV�DQ�HVVHQWLDO�YROXPH�IUDFWLRQ�LQ�ILOPV�RI
���� WR� ����� QP� WKLFNQHVV�� 7KH� ;�UD\� GLI�
IUDFWLRQ�SDWWHUQV�RI�WKH�VROLG�&���FU\VWDOOLQHILOPV�DIWHU�GLIIHUHQW�DQQHDOLQJ�WHPSHUDWXUHV
DQG� GXUDWLRQV� VKRZ� WKDW� WKH� GLIIUDFWLRQ
SHDN��������ZKLFK�VKRXOG�EH�REVHUYHG�LQ�WKH
IFF� VWUXFWXUHV� LV� DEVHQW� HYHQ� DW� VLJQLILFDQW
DQQHDOLQJ� WHPSHUDWXUHV� DQG� WLPHV� �7� 
����.��W� �����PLQ���)LJ������7KH�FRQWHQW�RI
R[\JHQ�DWRPV� LQ�WKLV� FDVH� LV������DW����$W
WKH� VDPH� WLPH�� DV� WKH� DQQHDOLQJ� WHPSHUD�
WXUH� DQG� WLPH� LQFUHDVH�� WKH� ODWWLFH� SDUDPH�
WHU�LQFUHDVHV�IURP�D� �������QP�LQ�WKH�LQLWLDO
VWDWH�DIWHU�VSXWWHULQJ��R[\JHQ�FRQWHQW�����DW���
WR� D� ������� QP� �7� ����� .��� 7KH� REVHUYHG
ODWWLFH� SDUDPHWHU� LQFUHDVH� LQGLFDWHV� WKDW� D
IUDFWLRQ�RI� R[\JHQ�PROHFXOHV� HQWHUV� WKH� LQ�
WHUVWLWLDO�SRVLWLRQV��DOWKRXJK�LW�LV�QRW�SRVVL�
EOH� WR� H[FOXGH� D� FKHPLFDO� UHDFWLRQ� RI� WKH
R[\JHQ�PROHFXOHV�ZLWK�IXOOHUHQHV��7KLV�FRQ�
FOXVLRQ� LV� FRQILUPHG� E\� WKH� FKDUDFWHU� RI
FKDQJHV� LQ� WKH� EDFNJURXQG� RI� 5DPDQ� VFDW�
WHULQJ� >�@�DQG�VSHFWUDO�HPLVVLRQ�RI�H[FLWRQV
>��@�DW�WKHUPDO�DQQHDOLQJ�RI�WKH�&���ILOPV�$V� WR� FRSSHU�DOOR\HG�&��� ILOPV�� WKH� GLI�IUDFWLRQ� SDWWHUQ�� HVSHFLDOO\� DW� D� KLJK� &X

)LJ�����;�UD\�GLIIUDFWLRQ�SDWWHUQV�IRU�&X±&��ILOPV� ZLWK� ��� PDVV�� &X�� DV�GHSRVLWHG� �D��
DQQHDOHG�DW�����.�IRU����PLQ��E���DQQHDOHG�DW
����.������PLQ��F���7KH�VXEVWUDWH�LV�6L�������
WKH�ILOP�WKLFNQHVV�����QP��O&X.D�HPLVVLRQ�

2�3�'P\WUHQNR�HW�DO����&KDQJHV�LQ�FU\VWDO�VWUXFWXUH�RI���
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FRQWHQW� ���� ZW���� GLIIHUHG� IURP� WKDW� IRU
WKH� ILOP� REWDLQHG� E\� R[LGDWLRQ� >������
���� ��@��$OUHDG\� LQ� DV�VSXWWHUHG� ILOP� SULRU
WR�DQQHDOLQJ��WKH�������UHIOHFWLRQ�DSSHDUV�LQ
WKH� ;�UD\� VFDWWHULQJ� VSHFWUXP� >������@�� DQG
LWV�LQWHQVLW\�JURZV�GXH�WR�DQQHDOLQJ��)LJ�����
7KH�FU\VWDO�VWUXFWXUH��DV� LQ�WKH�FDVH�RI�WKH
&���ILOPV��FRUUHVSRQGV�WR�WKH�IFF�SKDVH��7KHODWWLFH� SDUDPHWHUV� RI� DV�VSXWWHUHG� XQDQ�
QHDOHG�ILOP�ERWK�DW�ORZ����PDVV���DQG�KLJK
���� PDVV��� FRQWHQW� RI� FRSSHU� DWRPV� DUH
VPDOOHU� WKDQ� LQ� WKH�XQDOOR\HG�&��� IXOOHUHQHILOPV� DQG� DPRXQW� D� ������ DQG� ������ QP�
UHVSHFWLYHO\�� $V� WKH� DQQHDOLQJ� WHPSHUDWXUH
LQFUHDVHV�� WKH� ODWWLFH� SDUDPHWHUV� IRU� ERWK
FRPSRVLWLRQV�WKH�LQFUHDVH�DQG�DW�7� �����.
DWWDLQ� D� ������� DQG� ������ QP�� UHVSHF�
WLYHO\�� L�H�� H[FHHG� WKH� PD[LPXP� YDOXH� IRU
&��� ILOPV� >���������@�� WKXV� LQGLFDWLQJ� WKHLQWURGXFWLRQ� RI� FRSSHU� DWRPV� LQWR� LQWHUVWL�
WLDO�SRVLWLRQV�RI�WKH�IFF�ODWWLFH��7KH�LQWHUVWL�
WLDO�FRSSHU�DWRPV�FDXVH�D�GRXEOH�HIIHFW��2Q
WKH� RQH� KDQG�� FRSSHU� DWRPV�� DFWLQJ� DV� GR�
QRUV�� FRQWULEXWH� WR� HOHFWURQ� WUDQVIHU� WR� WKH
IXOOHUHQH�PROHFXOHV�� HQVXULQJ� WKH�GHJHQHUD�
WLRQ�RI�URWDWLRQDO�PROHFXODU�GHJUHHV�RI�IUHH�
GRP� >��@�� WKDW� LV� DFFRPSDQLHG� E\� WKH� DS�
SHDUDQFH�RI�WKH� ������GLIIUDFWLRQ�SHDN��7KH
&RXORPE� LQWHUDFWLRQ� EHWZHHQ� WKH�PROHFXOHV
DQG� FRSSHU� DWRPV� DSSHDULQJ� LQ� WKLV� UHVXOWV
LQ�D�GHFUHDVH�RI�WKH�ODWWLFH�SDUDPHWHU�RI�WKH
IXOOHUHQH� FU\VWDOOLQH� SKDVH�� 2Q� WKH� RWKHU
KDQG�� LQFUHDVHG� FRQFHQWUDWLRQ� RI� WKH� LQWHU�
VWLWLDO�FRSSHU�DWRPV�FDXVHV�H[SDQVLRQ�RI�WKH
IFF�ODWWLFH�VWUXFWXUH�RI�WKH�VROLG�&���ILOPV�7KXV��WKH�DOOR\LQJ�RI�&���IXOOHUHQH�ILOPVZLWK� R[\JHQ� PROHFXOHV� RU� FRSSHU� DWRPV� LV
FRQQHFWHG� ZLWK� WKH� LQWURGXFWLRQ� RI� LPSXUL�
WLHV�LQWR�LQWHUVWLWLDO�SRVLWLRQV�DQG�UHVXOWV�LQ

DSSHDUDQFH� RI� DQ� DGGLWLRQDO� FRPSRQHQW� RI
PROHFXODU� LQWHUDFWLRQ�� ZKLFK� LV� D� FRQVH�
TXHQFH�RI�D�FKDQJH�LQ�WKH�IXOOHUHQH�HOHFWURQ
VWUXFWXUH�DVVRFLDWHG�ZLWK�WKH�DSSHDUDQFH�RI
VSDWLDOO\� VSDFHG� FKDUJHV� RI� RSSRVLWH� VLJQV�
$OOR\LQJ�ZLWK� FRSSHU� DWRPV�� DV� LQ� WKH� FDVH
RI�DONDOL�PHWDOV�� D� EURDG�RSWLFDO�DEVRUSWLRQ
EDQG� LV� REVHUYHG� LQ� WKH� HQHUJ\� JDS� GXH� WR
HOHFWURQ� WUDQVIHU� IURP� FRSSHU� DWRPV� WR� WKH
&���PROHFXOHV�>��@�6LPLODU� WUDQVIRUPDWLRQV� RI� WKH� FU\VWDO
VWUXFWXUH� HYLGHQFHG� E\� DSSHDUDQFH� RI� WKH
������ GLIIUDFWLRQ� SHDN� DQG� E\� ODWWLFH� SD�
UDPHWHU� FKDQJHV� RFFXU� GXH� WR� UDGLDWLRQ
GDPDJHV� RI� &��� DQG� &��� IXOOHUHQHV� FDXVHGE\�KLJK�HQHUJ\�HOHFWURQ�LUUDGLDWLRQ��,W�LV�WR
QRWH� WKDW� LQ� WKH� DV�VSXWWHUHG� &��� VDPSOHSULRU� WR� LUUDGLDWLRQ�� WKH� KFS� VWUXFWXUH� DS�
SHDUV�EHVLGHV�WKH�IFF�SKDVH��ZKLFK�UHVXOWV�LQ
DQ�DV\PPHWU\�RI�������GLIIUDFWLRQ�SHDN�DQG
LQ� DSSHDUDQFH� RI� DGGLWLRQDO� SHDNV� FRUUH�
VSRQGLQJ�WR�WKDW�SKDVH��,W�LV�WR�DVVXPH�WKDW
DOUHDG\� LQ� WKH�FRXUVH�RI� WKH� ILOP�SUHFLSLWD�
WLRQ��WKH�FKDRWLFDOO\�GLVWULEXWHG�SDFNLQJ�GH�
IHFWV�PD\�EH�IRUPHG�GHSHQGLQJ�RQ�WKH�VSXW�
WHULQJ� FRQGLWLRQV�� UHVXOWLQJ� LQ� WKH� DSSHDU�
DQFH� RI� KFS� VWUXFWXUH� LQWHUOD\HUV� >��@�
'XULQJ�WKH�LUUDGLDWLRQ��WKH�GLIIUDFWLRQ�SHDN
������ DSSHDUV�� LWV� LQWHQVLW\� JURZLQJ� DV� WKH
UDGLDWLRQ�GRVH�LQFUHDVHV�

$V� WKH� DEVRUEHG� GRVH� 4� LQFUHDVHV�� WKH
ODWWLFH� SDUDPHWHUV� RI� ERWK� SKDVHV� DOVR
FKDQJH�� 6R� DW� 4� �����0*\� WKH� ODWWLFH� SD�
UDPHWHU� LV� D� ������� QP�� WKDW� LV� KLJKHU
WKDQ� LQ� WKH� XQLUUDGLDWHG� VDPSOH
�D� �������QP���$IWHU� D�GHFUHDVH��ZKLFK�RF�
FXUV�DW�4� ���0*\��D� �������QP���D�IXUWKHU
ULVH� RI� WKH� DEVRUEHG� GRVH� XS� WR� 4� ���0*\
UHVXOWV� DJDLQ� LQ� WKH� ODWWLFH� SDUDPHWHU� LQ�
FUHDVH��XS�WR�D� �������QP���$Q�LQFUHDVH�LQ
WKH� HOHFWURQ� LUUDGLDWLRQ� GRVH� IDYRUV� WKH� LQ�
FUHDVHG�F�D�UDWLR�LQ�WKH�KFS�SKDVH�

,W� LV� WR� QRWH� WKDW� DV� WKH� UDGLDWLRQ� GRVH
LQFUHDVHV��D�PRUH�HVVHQWLDO�UHFRQVWUXFWLRQ�RI
WKH�IXOOHUHQH�HOHFWURQ�VWUXFWXUH�LV�REVHUYHG�
6R�DW�4� ���0J\��WKH�HOHFWURQ�FRQFHQWUDWLRQ
LQ� WKH� UHJLRQ� RI� WKH� SHDNV� DVVRFLDWHG� ZLWK
LQWHUEDQG� WUDQVLWLRQV� LQFUHDVHV��7KH� RSWLFDO
FRQGXFWLYLW\� SHDNV� V�(�� EHFRPH� VPHDUHG
DQG� HTXDOL]HG� LQ� YDOXHV�� ,UUDGLDWLRQ� ZLWK
WKH�DEVRUEHG�GRVH�RI�4� ���0*\�OHDGV�WR�WKH
GURS� RI�V�(�� DQG� D� QRWLFHDEOH� GLVSODFHPHQW
RI� LWV� SHDNV�� 7KLV� EHKDYLRU� RI� V�(�� FDQQRW
EH� FRQQHFWHG� ZLWK� WKH� SRO\PHUL]DWLRQ� RI
IXOOHUHQHV�� VLQFH� WKH� HOHFWURQ� LUUDGLDWLRQ
GRHV� QRW� DIIHFW� WKH� GLVSODFHPHQW� RI� WKH� YL�
EUDWLRQDO� $J���� PRGH� OLQHV�� 2Q� WKH� RWKHUKDQG�� DV� WKH� DEVRUEHG� GRVH� LQFUHDVHV�� DQ
LQFUHDVHG� EDFNJURXQG� RI� 5DPDQ� VFDWWHULQJ

)LJ����� ;�UD\� GLIIUDFWLRQ� SDWWHUQ� IRU� &��ILOPV�� DV�VSXWWHUHG� �XQLUUDGLDWHG�� �D�� DQG
HOHFWURQ� LUUDGLDWHG� DW� WKH� DEVRUEHG� GRVH
�0*\��������E��������F��������G���7KH�VXEVWUDWH
LV� 6L� ������� WKH� ILOP� WKLFNQHVV� ����� QP�
O&R.D�HPLVVLRQ�
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LV� REVHUYHG�� DQG� WKH� VPHDULQJ� RI� OLQHV� RI
LQGLYLGXDO�YLEUDWLRQDO�+J�PRGHV�VWDUWV��7KHUHVXOWV� REWDLQHG� HYLGHQFH� D� FKDQJH� LQ� WKH
V\PPHWU\�RI�&���PROHFXOHV� FDXVHG�E\� WKHLUUDGLDWLRQ�GDPDJH��6XFK�GDPDJHV�FRQWULEXWH
WR� WKH� ORFDO� VWDWLF� DWRPLF� GLVSODFHPHQW� RI
FDUERQ�DW� WKH�&���PROHFXODU� VKHOO�� DQG�DOVRWR�WKH�WUDQVIHU�RI�H[SHOOHG�DWRPV�WR�WKH� LQ�
WHUVWLWLDO�SRVLWLRQV�RI�FU\VWDOOLQH�IFF�ODWWLFH�
7KH�DSSHDUDQFH�RI�WKH�FKDUJH�H[FKDQJHV�EH�
WZHHQ�WKH�LPSXULW\�DWRPV�DQG�WKH�IXOOHUHQH
PROHFXOHV� LV� DFFRPSDQLHG� E\� IRUPDWLRQ� RI
DGGLWLRQDO� &RXORPE� PROHFXODU� LQWHUDFWLRQ�
ZKLFK�LV�HYLGHQFHG�DOVR�E\�UHFRQVWUXFWLRQ�RI
HOHFWURQ�VSHFWUXP�

7KH� LUUDGLDWLRQ� LQIOXHQFH� RQ� WKH� FU\VWDO
VWUXFWXUH� RI� &��� ILOPV� VHHPV� WR� EH� PRUHFRPSOH[�� )LJ���� VKRZV� WKH� GLIIUDFWLRQ� SDW�
WHUQ� IRU� VROLG�&��� ILOPV�� VXEMHFWHG� WR� HOHF�WURQ� ERPEDUGPHQW� DW� YDULRXV� UDGLDWLRQ
GRVHV�� ,W� LV� VHHQ� WKDW� DW� WKH� FRQGHQVDWLRQ�
WKH�&���PROHFXOHV�IRUP�WKH�KFS�SKDVH��,Q�WKHDV�VSXWWHUHG�ILOP��WKH�ODWWLFH�SDUDPHWHUV�DUH�D
 ������� QP� DQG� F� ������� QP� �F�D� �������
'XULQJ� WKH� HOHFWURQ� LUUDGLDWLRQ� DW� DEVRUEHG
GRVHV�4� ����� DQG� ��0*\�� WKH�SDUDPHWHU�D
LQFUHDVHV��ZKLOH�F�UHPDLQV�XQFKDQJHG�XS�WR
4� ���0*\��ZKLOH� D� WDNHV� LWV� ODUJHVW� YDOXH
�D� �������QP��LQ�WKH�ODWWHU�FDVH��7KH�SDFN�
LQJ� GHQVLW\� RI� WKH� KFS� ODWWLFH� �F�D� ������
EHFRPHV� WKH� VDPH� DV� LQ� WKH� DV�VSXWWHUHG
ILOP�� 7KXV�� LQ� WKH� &��� IXOOHUHQH� ILOPV� QRWRQO\� DWRPLF� GLVSODFHPHQW� RI� FDUERQ� IURP
WKH� IXOOHUHQHV� WR� WKH� LQWHUVWLWLDO� SRVLWLRQV
RFFXUV�� EXW� DOVR� D� VWUXFWXUH� UHOD[DWLRQ
FDXVHG� E\� WKH� RXWSXW� RI� WKHVH� DWRPV� IURP
WKH� FU\VWDO� ODWWLFH� RI� WKH� LQLWLDO� KFS� SKDVH�
7KH� DSSHDUDQFH� RI� WKH� QHZ� GLIIUDFWLRQ� UH�
IOHFWLRQV� REVHUYHG� GXULQJ� LUUDGLDWLRQ� HYL�
GHQFHV�D�SRVVLEOH�DSSHDUDQFH�RI�QHZ�SKDVHV�
$Q�DWWHQWLRQ�VKRXOG�EH�JLYHQ�DOVR�WR�D�VSH�
FLILF�IHDWXUH�LQ�WKH�EHKDYLRU�RI�RSWLFDO�SURS�
HUWLHV�RI�&���IXOOHUHQH�ILOPV�DV�FRPSDUHG�WRWKH� FRQGHQVHG� VWDWH� RI� &��� PROHFXOHV�� $O�WKRXJK��DV�IRU�WKH�&���PROHFXOHV��WKH�GHJHQ�HUDWLRQ� LV� UHPRYHG� IRU� WKH�PDMRULW\� RI� WKH
RI�5DPDQ�VFDWWHULQJ�SHDNV��DQG�DQ�LQFUHDVH
LQ� LWV� EDFNJURXQG� DSSHDUV�� WKH� V\PPHWU\
UHGXFWLRQ� LQ� WKH�&��� IXOOHUHQHV� LV� OHVV� SUR�QRXQFHG��0RUHRYHU�� DW� WKH� DEVRUEHG� GRVH�4
 ��� 0*\�� WKH� 5DPDQ� VFDWWHULQJ� VSHFWUXP
EHFRPHV�VLPLODU�WR�WKDW� LQ�WKH� LQLWLDO�VWDWH�
,W� LV� SRVVLEOH� WR� DVVXPH� WKDW� DW� LQFUHDVLQJ
FRQFHQWUDWLRQ� RI� WKH� LQWURGXFHG� UDGLDWLRQ
GHIHFWV� LQ� WKH�KFS� ODWWLFH�RI� WKH�&��� IXOOHU�HQH�ILOPV��WKH�HOHFWURQ�VWUXFWXUH�UHFRQVWUXF�
WLRQ�FDXVHG�E\�DWRPLF�GLVSODFHPHQW�RI�FDUE�
RQ� UHVXOWV� QRW� RQO\� LQ� WKH� DSSHDUDQFH� RI
&RXORPE� PROHFXODU� LQWHUDFWLRQ�� EXW� DOVR� LQ

VXFK� UHGLVWULEXWLRQ� RI� FKDUJHV� LQ� WKH� &��PROHFXODU�VKHOO�WKDW�SURYLGHV�D�VWLIIHQLQJ�RI
&±&�ERQGV�LQ�IXOOHUHQHV�

7KH� GLVWLQFWLRQV� LQ� WKH� HOHFWURQ� VSHFWUD
FKDQJHV� IRU� &��� DQG� &��� PROHFXOHV� GXULQJLUUDGLDWLRQ� DUH� HYLGHQFHG�E\� WKH� HQHUJ\�GH�
SHQGHQFHV�RI� WKH�H[FLWRQ�UDGLDWLYH�UHFRPEL�
QDWLRQ� DQG� RSWLFDO� FRQGXFWLYLW\�� 6R�� WKH� LU�
UDGLDWLRQ� ZKLFK� JHQHUDWHV� UDGLDWLRQ� GHIHFWV
LQ�WKH�&���IXOOHUHQH�ILOPV�FDXVHV�DSSHDUDQFHRI� ;�FHQWHUV� IDYRULQJ� WKH� QRQUDGLDWLYH� UH�
FRPELQDWLRQ� SURFHVVHV� DQG� GLVSODFHPHQW� RI
WKH� ORFDOL]HG� HOHFWURQ� VWDWHV�� 7KH� RSWLFDO
FRQGXFWLYLW\�VSHFWUXP�V(�DW�4� ���0*\�UH�
OD[HV�WR�WKH�VLPLODU�VSHFWUXP�IRU�WKH�LQLWLDO
�XQLUUDGLDWHG�� VWDWH�� 7KLV� HYLGHQFHV� D� GH�
FUHDVHG� LQIOXHQFH� RI� WKH� GLVSODFHG� FDUERQ
DWRPV�RQ� WKH�HOHFWURQ�VWUXFWXUH�UHFRQVWUXF�
WLRQ� RI� WKH� &��� PROHFXOHV� LQ� FRPSDULVRQZLWK�WKH�FDVH�RI�ORZHU�UDGLDWLRQ�GRVHV�

7KXV�� WKH� DOOR\LQJ� RI� IXOOHUHQH� ILOPV� E\
WKH� LPSXULW\� DWRPV�RU�PROHFXOHV� DV�ZHOO�DV
FUHDWLRQ� RI� UDGLDWLRQ� GHIHFWV� GXULQJ� WKH
GDPDJH� RI� WKH� ORFNHG� PROHFXODU� VKHOOV� E\
WKH� ERPEDUGLQJ� SDUWLFOHV� FDXVHV� FKDQJHV� LQ
WKH� FU\VWDO� VWUXFWXUH� DQG� RSWLFDO� SURSHUWLHV
RI� &��� DQG� &��� IXOOHUHQHV�� 7KH� DSSHDUDQFHDQG� LQWHQVLW\� LQFUHDVH� RI�GLIIUDFWLRQ� UHIOHF�
WLRQ� ������ �ZKLFK� LV� QRW� REVHUYHG� DW� ;�UD\
VFDWWHULQJ� IURP� WKH� IFF� SKDVH� RI� VROLG�&���XQGHU�VSHFLILF�FRQGLWLRQV�RI�DOOR\LQJ�DQG�LU�
UDGLDWLRQ�� LV� RQH� RI� WKH� LPSRUWDQW� FKDQJHV�
$V�WKH�FRSSHU�DWRPLF�FRQFHQWUDWLRQ�DQG�DE�
VRUEHG� GRVH� LQ� WKH� &��� IXOOHUHQH� ILOPV� LQ�FUHDVH�� WKH� ODWWLFH� SDUDPHWHU� RI� WKH� KFS
VWUXFWXUH� FKDQJHV� LQ� D� FRPSOH[� IDVKLRQ�
WKXV� UHIOHFWLQJ� WKH� UHFRQVWUXFWLRQ� RI� HOHF�
WURQ� DQG� YLEUDWLRQ� VSHFWUD� FDXVHG� E\� WKH

)LJ�����;�UD\�GLIIUDFWLRQ�SDWWHUQ�IRU�VROLG�&��ILOPV�� DV�VSXWWHUHG� �XQQLUUDGLDWHG�� �D�� DQG
HOHFWURQ� LUUDGLDWHG� DW� WKH� DEVRUEHG� GRVH
�0*\������E������F���7KH�VXEVWUDWH�LV�VWDLQOHVV
VWHHO�� WKH� ILOP� WKLFNQHVV� ����� QP�� O&R.DHPLVVLRQ�
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LQWURGXFWLRQ� RI� LPSXULWLHV�� LQFOXGLQJ� WKH
GLVSODFHG� FDUERQ� DWRPV�� WR� WKH� LQWHUVWLWLDO
SRVLWLRQV� RI� FU\VWDO� ODWWLFH� DQG� WKH� DGGL�
WLRQDO� &RXORPE� LQWHUDFWLRQ� RFFXUULQJ
WKHUHE\�� 7KH� LUUDGLDWLRQ� RI� FRQGHQVHG� &��IXOOHUHQH�ILOPV�DOVR�FDXVHV�FRPSOH[�FKDQJHV
LQ� WKH�KFS�VWUXFWXUH�SDUDPHWHUV�DW� LQFUHDV�
LQJ� DEVRUEHG� GRVH�� WKXV� LQGLFDWLQJ� WKH� UD�
GLDWLRQ�GDPDJHV�RI�PROHFXOHV��+RZHYHU��WKH
IRUPDWLRQ� RI� UDGLDWLRQ� GHIHFWV� DIIHFWV� OHVV
WKH� UHFRQVWUXFWLRQ�RI� WKH�HOHFWURQLF�DQG�YL�
EUDWLRQDO� VSHFWUD� RI�&��� PROHFXOHV� LQ� FRP�SDULVRQ� ZLWK� &��� IXOOHUHQHV�� 7KLV� WHVWLILHVDERXW� GLIIHUHQW� QDWXUH� RI� FU\VWDO� VWUXFWXUH
FKDQJHV�DQG�PHFKDQLVPV�RI�LWV�LQIOXHQFH�RQ
WKH�SURSHUWLHV�RI�&���DQG�&���PROHFXOHV�
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