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OL]DWLRQ� RI� DPRUSKRXV� ILOPV� XQGHU� KHDWLQJ� E\� HOHFWURQ� EHDP� LQ� WKH� HOHFWURQ�PLFURVFRSH
FROXPQ� LV� REVHUYHG� LQ� FU\VWDOV� ZLWK� RUWKRUKRPELF� DQG� KH[DJRQDO� ODWWLFHV� �6E�6�� DQG6E�7H���� 7KH� EHQGLQJ� DEVROXWH� PDJQLWXGHV� DUH� ODUJHU� LQ� FU\VWDOV� ZLWK� KH[DJRQDO� ODWWLFHZKHUH�WKH\�ULFK�����JUDG�PP��7KH�FU\VWDOV�ZLWK�EHQW�ODWWLFH�DSSHDU�PDLQO\�DW�IDVW�KHDWLQJ
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FU\VWDO� ODWWLFH�EHQGLQJ�LQFUHDVHV�DV�WKH�DPRUSKRXV�ILOP�WKLFNQHVV�GLPLQLVKHV��:KHQ�KHDW�
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'LVORFDWLRQ�IUHH� FU\VWDOV� ZLWK� PRQRWR�
QRXVO\� EHQW� FU\VWDOOLQH� ODWWLFH� �XS� WR� ���
JUDG�PP�� DUH� IRUPHG� GXULQJ� VSKHUROLWLF
FU\VWDOOL]DWLRQ� RI� DPRUSKRXV� ILOPV� RI� YDUL�
RXV� PDWHULDOV� >�Ü�@�� +RZHYHU�� WKH� FU\VWDOV
WKHPVHOYHV�UHPDLQ�IODW��7KH� ODWWLFH�EHQGLQJ
KDV� D� FKDUDFWHU� RI� HODVWLF� URWDWLRQDO�GLVWRU�
WLRQ�� 7KH� FU\VWDOV� ZLWK� VXFK� EHQGLQJ� RI
FU\VWDOOLQH� ODWWLFH� DUH� NQRZQ�DV� �WUDQVURWD�

WLRQDO��RQHV��7KH�TXHVWLRQ�DERXW�WKH�JURZWK
FDXVH� RI� WUDQVURWDWLRQDO� FU\VWDOV� LQ� DPRU�
SKRXV�ILOPV�UHPDLQV�XQVROYHG�WR�GDWH�
,Q� WKLV� ZRUN�� FU\VWDOOL]DWLRQ� RI� JDOOLXP�

LQGLXP�DQG�DQWLPRQ\�FKDONRJHQLGHV��6E�6��,Q�6H��� *D�7H��� DQG� 6E�7H��� DPRUSKRXVILOPV� ZDV� VWXGLHG� E\� WUDQVPLVVLRQ� HOHFWURQ
PLFURVFRSLF� PHWKRGV� WR� XQGHUVWDQG� WKH
FU\VWDOOL]DWLRQ� FKDUDFWHU� DQG� WR� GHWHUPLQH
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WKH�JURZWK�FRQGLWLRQV�RI�FU\VWDOV�ZLWK�EHQW
FU\VWDOOLQH� ODWWLFH�� $FFRUGLQJ� WR� -&3'6
GDWD��DQWLPRQ\�VXOILGH�6E�6��KDV�DQ�RUWKRU�KRPELF�ODWWLFH�ZLWK�SHULRGV��D� ��������QP�
E� �������� QP� DQG� F� �������� QP�� ,Q�6H�KDV� D� KH[DJRQDO� ODWWLFH�� KRZHYHU�� -&3'6
GDWD� SRLQW� WR� VHYHUDO� ,Q�6H�� PRGLILFDWLRQVZLWK� KH[DJRQDO� ODWWLFHV� EXW� ZLWK� GLIIHUHQW
SDUDPHWHUV��*D�7H��KDV�D�FXELF�ODWWLFH�ZLWKD� ��������QP��6E�7H�� KDV� D� UKRPERKHGUDOODWWLFH� ZKLFK� FDQ� EH� FRQVLGHUHG� DV� D� KH[�
DJRQDO� OD\HUHG� VWUXFWXUH�ZLWK� SDUDPHWHUV�
D� ��������QP�DQG�F� �������QP�
$PRUSKRXV�ILOPV�ZHUH�SUHSDUHG�E\�WKHU�

PDO� HYDSRUDWLQJ� WKH� DSSURSULDWH� VXEVWDQFHV
RI�VWRLFKLRPHWULF�FRPSRVLWLRQ�IURP�D�PRO\E�
GHQXP� ERDW� LQ� ��Ü�� 3D� YDFXXP�� $� ODUJH
FXUUHQW�ZDV�SDVVHG�WKURXJK�WKH�ERDW�DW�RQFH
WR� SURYLGH� D� VXIILFLHQWO\� KLJK� HYDSRUDWLRQ
UDWH�DQG�WR�SUHYHQW�WKH�PDWHULDO�GHFRPSRVL�
WLRQ��7KH�FRQGHQVDWLRQ�ZDV�FDUULHG�RXW�RQWR
������.&O�VXUIDFH�DW�URRP�WHPSHUDWXUH��7KH
.&O� FU\VWDOV� ZHUH� SODFHG� DW� GLIIHUHQW� GLV�
WDQFHV� IURP� WKH� HYDSRUDWRU� WR� REWDLQ� WKH
ILOPV� RI� YDULRXV� WKLFNQHVV� IURP� a��� QP� WR
��� QP� LQ� RQH� H[SHULPHQW�� 7KH� ILOPV� ZHUH
VHSDUDWHG� IURP� FU\VWDO� VXEVWUDWHV� E\� .&O
GLVVROXWLRQ� LQ� ZDWHU� DQG� WKHQ� SODFHG� RQWR
FRSSHU� JDX]HV�� 7KH� ORFDO� FU\VWDOOL]DWLRQ� RI
VHSDUDWH�DUHDV�RI�DPRUSKRXV�ILOPV�ZDV�FDU�
ULHG� RXW� LQ� VLWX� LQ� WKH� FROXPQ� RI� D� 3(0�
���z� HOHFWURQ� PLFURVFRSH� XVLQJ� HOHFWURQ
EHDPV�RI�YDULRXV�LQWHQVLW\�DQG�IRFXVLQJ��7R
VWRS� WKH� JURZWK� SURFHVV� LQ� RUGHU� WR� VWXG\
WKH�VWUXFWXUH�RI�JURZQ�FU\VWDOOLWHV��WKH�HOHF�
WURQ� EHDP� LQWHQVLW\� ZDV� UHGXFHG�� 7KH
JURZWK� UDWH� ZDV� YDULHG� IURP� ������ WR
��PP�V�� 7KH� VWUXFWXUDO� DQDO\VLV� ZDV� PDGH
E\� WUDQVPLVVLRQ� HOHFWURQ� PLFURVFRS\� XVLQJ
KLJK�UHVROXWLRQ� PRGH�� 7KH� ORFDO� ODWWLFH
EHQGLQJ� GM�:� �GM� LV� WKH� ODWWLFH� URWDWLRQ
DQJOH� EHWZHHQ� KNO� DQG� K

BB
N
BB
�O
B
� EHQW� H[WLQFWLRQ

FRQWRXUV��:�� WKH�GLVWDQFH� EHWZHHQ�EHQW�H[�
WLQFWLRQ�FRQWRXUV��ZDV�GHWHUPLQHG�DFFRUGLQJ
WR�>�@�E\�DQDO\]LQJ�WKH�EHQW�H[WLQFWLRQ�FRQ�
WRXUV�LQ�WKH�FU\VWDOOLWH�LPDJHV�
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ZKHUH�5�LV�WKH�ODWWLFH�FXUYDWXUH�UDGLXV��GKN�DQG� G��O�� �KN��� DQG� ���O�� LQWHUSODQDU� GLV�
WDQFHV�� UHVSHFWLYHO\�� O�� GH� %URJOLH� ZDYH�
OHQJWK�IRU�HOHFWURQV�
)LJ���� SUHVHQWV� WKH� HOHFWURQ� PLFURVFRSLF

LPDJH�DQG�HOHFWURQ�GLIIUDFWLRQ�SDWWHUQ�IRU�D
W\SLFDO� VWUXFWXUH� RI� WKH� LQYHVWLJDWHG� DPRU�
SKRXV�ILOPV��$�QRQ�XQLIRUP�FRQWUDVW�VKDSHG
DV�GDUN�URXQGHG�VSRWV��JOREXOHV��RI�����QP

LQ�GLDPHWHU�LV�FOHDUO\�REVHUYHG�LQ�WKH�LPDJH�
6XFK� FRQWUDVW� W\SH� PD\� EH� FDXVHG� E\� ILOP
KHWHURJHQHLW\�HLWKHU� LQ�WKLFNQHVV�RU� LQ�GHQ�
VLW\�� $V� LW� ZDV� IRXQG� GXULQJ� WKH� FU\VWDO�
OL]DWLRQ�RI�WKH�ILOPV��WKH�JOREXODU�VWUXFWXUH
PD\�EH�LQKHULWHG�E\�FU\VWDOOLQH�ILOP�GXULQJ
FU\VWDOOL]DWLRQ� RU�� LQ� RWKHU� FDVHV�� GRHV� QRW
LQIOXHQFH�WKH�FU\VWDO�VWUXFWXUH�
/HW� XV� FRQVLGHU� VRPH� IHDWXUHV� RI� ILOPV

FU\VWDOOL]DWLRQ� IRU� YDULRXV� VHPLFRQGXFWRU
FRPSRXQGV�
'XULQJ� �LQ� VLWX�� LQYHVWLJDWLRQV�� LW� ZDV

UHYHDOHG� WKDW� WKH� FU\VWDOOL]DWLRQ� RI� DQWL�
PRQ\�VXOILGH�DPRUSKRXV�ILOPV�RFFXUV�LQ�WZR
VWDJHV��)LJ������,Q�WKH�ILUVW�VWDJH��WKH�H[FHV�
VLYH� DQWLPRQ\� LV� FU\VWDOOL]HG� DV� D� ODUJH
DPRXQW� RI� ILQH� FU\VWDOOLWHV�� 7KH� H[FHVV� 6E
LQ� WKH� ILOP� VHHPV� WR� EH� FDXVHG� E\� SDUWLDO
GHFRPSRVLWLRQ� RI�6E�6�� GXULQJ� HYDSRUDWLRQDQG�� DV� D� UHVXOW�� E\� WKH� ILOP� GHSOHWLRQ� RI
VXOIXU� EHLQJ� PRUH� YRODWLOH� FRPSRQHQW�� 7KH
QXPEHU�RI�6E�FU\VWDOOLWHV�DQG�WKHLU�VL]HV�GR
QRW�FKDQJH�DW�D�IXUWKHU�KHDWLQJ�RI�WKH�ILOP�
,Q� WKH� VHFRQG� VWDJH�� 6E�6�� FU\VWDOOLWHV� DUHIRUPHG�LQ�DPRUSKRXV�ILOP�DW�D�KLJKHU�HOHF�
WURQ� EHDP� LQWHQVLW\�� 7KH� SUHVHQFH� RI� 6E
FU\VWDOOLWHV� GRHV� QRW� DIIHFW� WKH� SURSDJDWLRQ
RI�6E�6��FU\VWDOOL]DWLRQ�IURQW��0RLUH�LPDJHVUHYHDOHG�RQ�6E� FU\VWDOOLWHV� LQ�UHFU\VWDOOL]HG
DUHDV�RI�6E�6��ILOP�FRQILUP�WKHLU�IRUPDWLRQHLWKHU�RQ�D�ILOP�VXUIDFH�RU�LQ�D�WKLQ�VXEVXU�
IDFH� OD\HU�� ,W�ZDV�DOVR� IRXQG�WKDW� WKH� WKLQ�
QHU�6E�6��ILOPV�DUH�FU\VWDOOL]HG�DW�D�KLJKHUHOHFWURQ� EHDP� FXUUHQW� GHQVLW\�� PRUHRYHU�
WKH� ILOPV� RI� OHVV� WKDQ� ��� QP� WKLFNQHVV� GR
QRW� FU\VWDOOL]H� HYHQ� DW� PD[LPDO� HOHFWURQ
EHDP� FXUUHQW� GHQVLW\� DWWDLQHG� ZLWKRXW� WKH
DSHUWXUH� GLDSKUDJP� RI� WKH� VHFRQG� FRQ�

)LJ�����6WUXFWXUH�RI�6E�7H��DPRUSKRXV�ILOP�
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)XQFWLRQDO�PDWHULDOV������������� ���



GHQVHU��7KH�GLIILFXOW\� RI� FU\VWDOOL]DWLRQ�RF�
FXUULQJ�DW�WKH�ILOP�WKLFNQHVV�GHFUHDVH�LV�LQ
JRRG� FRUUHODWLRQ� ZLWK� WKH� ZHOO�NQRZQ� GH�
SHQGHQFH� RI� WKH� DPRUSKRXV� VWDWH� VWDELOLW\
LQFUHDVH�RQ�WKH�FRQGHQVHG�ILOP�WKLFNQHVV�>��
��@��$W� VORZ�KHDWLQJ�RI� DPRUSKRXV� ILOP�E\
HOHFWURQ� EHDP� DQG�� DFFRUGLQJO\�� DW� VPDOO
UDWHV� RI� FU\VWDO� JURZWK� �������PP�V� LQ� WKH
ILOP� SODQH��� YHU\� WKLQ� FU\VWDOOLQH� SODWHV
ZKLFK� WKLFNQHVV� LV� VLJQLILFDQWO\� VPDOOHU
WKDQ� WKH� ILOP� WKLFNQHVV� DSSHDU� LQVWDQWDQH�
RXVO\� DW� ILUVW��7KRVH�KDYH�D�YHU\�ZHDN�GLI�
IUDFWLRQ� FRQWUDVW�� 7KH� H[WLQFWLRQ� FRQWRXUV
DUH�UDWKHU�ZLGH�RU�FRPSOHWHO\�DEVHQW�DQG��DV
D�UXOH��RQO\�D�VLQJOH�FRQWRXU� LQVWHDG�RI�WKH
SDLU� IURP� VLPLODU� SODQHV� LV� UHYHDOHG�� 7KLV
IDFW� LQGLFDWHV� D� VOLJKW� FU\VWDO� ODWWLFH� EHQG�
LQJ��$W�IXUWKHU�KHDWLQJ��WKH�FU\VWDOOLWH�VL]H
LQ� WKH� ILOP� SODQH� LQFUHDVHV� LQVLJQLILFDQWO\�
EXW�WKH\�LQWHUJURZ�WKURXJK�WKH�ZKROH�DPRU�
SKRXV� ILOP� WKLFNQHVV�� $V� WKH� FU\VWDOOLQH

SODWH� WKLFNQHVV� LQFUHDVHV�� WKH� H[WLQFWLRQ
FRQWRXUV�EHFRPH�PRUH�QDUURZ��WKH�LQWHUFRQ�
WRXU� GLVWDQFHV� GHFUHDVHV�� DQG� WKH� SDLUV� RI
H[WLQFWLRQ�FRQWRXUV�IURP�VLPLODU�SODQHV�DUH
REVHUYHG�VLPXOWDQHRXVO\�ZLWK�FRQWRXUV�IURP
RWKHU� SODQH� V\VWHPV�� 7KLV� FOHDUO\� GHPRQ�
VWUDWHV� WKH� LQFUHDVH� RI� WKH� ODWWLFH� EHQGLQJ�
)LJV����D�� E� SUHVHQW� WZR� HOHFWURQ� PLFUR�
VFRSLF� LPDJHV� REWDLQHG�ZLWK���PLQ� LQWHUYDO
IURP� WKH� VDPH� FU\VWDOV� JURZQ� LQ� 6E�6�DPRUSKRXV� ILOP� GXULQJ� VORZ� KHDWLQJ�� ,Q
)LJ���D�� YHU\� WKLQ� 6E�6�� FU\VWDOV� DUH� RE�VHUYHG�� 7KH� ORFDO� ODWWLFH� FXUYDWXUH� RI� FU\V�
WDO�$�FDOFXODWHG�XVLQJ�WKH�GLVWDQFH�EHWZHHQ
WKH� ��
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BB
�� H[WLQFWLRQ� FRQWRXUV� LV

����� SHU� ��PP�� ,Q� )LJ���E�� WKH� ORFDO� ODWWLFH
FXUYDWXUH�FDOFXODWHG�XVLQJ�WKH� LQWHUFRQWRXU
GLVWDQFH�IRU�WKH�VDPH�SDLU�RI�H[WLQFWLRQ�FRQ�
WRXUV�LV������SHU���PP��,W�LV�WR�QRWH�WKH�IDFW
WKDW�WKH�ODWWLFH�FXUYDWXUH�LV�LQFUHDVHG�IURP
WKH� FU\VWDO� FHQWHU� WR� LWV� SHULSKHU\�� )RU� H[�

)LJ�����,QFUHDVLQJ�FXUYDWXUH�RI�6E�6��FU\VWDO�ODWWLFH�ZLWK�LQFUHDVLQJ�WKLFNQHVV�DW�VORZ�KHDWLQJ�RI�WKHDPRUSKRXV�ILOP�
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DPSOH�� WKH� ODWWLFH� FXUYDWXUH� LQ� WKH� DUHD
ZKHUH� WKH�SDLU�RI� ������ H[WLQFWLRQ�FRQWRXUV
LV�ORFDWHG�LV�LQFUHDVHG�IURP������SHU���PP�DW
WKH� FHQWUDO� SDUW� RI� WKH� FU\VWDO� WR� ���� SHU
��PP� DW� WKH� FU\VWDO� HGJH�� $Q\�PRUSKRORJL�
FDO� WUDQVIRUPDWLRQV� DUH� QRW� REVHUYHG� LQ
DPRUSKRXV� ILOP� VXUURXQGLQJ� WKH� FU\VWDOV�
7KH� UHODWLYH� FKDQJH� LQ� WKH�6E�6�� ILOP�GHQ�VLW\�LQ�DPRUSKRXV�DQG�FU\VWDOOLQH�VWDWHV�ZDV
HVWLPDWHG�E\�WKH�PHWKRG�GHVFULEHG�LQ�>�@��7R
WKDW� HQG�� WKH� FKDQJH� LQ� WKH� GLVWDQFH� EH�
WZHHQ�VLPLODU�6E�FU\VWDOOLWHV��EODFN�SRLQWV��
DQG��� LQ�)LJ���D�E��QHDU�6E�6�� FU\VWDO� GXU�LQJ� LWV� WKLFNQHVV� LQFUHDVH� XQGHU� LQWHQVH
HOHFWURQ� EHDP� H[SRVXUH� ZDV� PHDVXUHG�� ,W
ZDV� IRXQG� WKDW� WKH� UHODWLYH� LQFUHDVH� RI� WKH
VXEVWDQFH� GHQVLW\� PDNHV� a�� �� DW� 6E�6�DPRUSKRXV� ILOP� FU\VWDOOL]DWLRQ�� +HQFH�� LW
FDQ�EH�H[SHFWHG�WKDW�WKH�FU\VWDOV�LQ�WKH�ILOP
SODQH� XQGHUJR� WHQVLOH� VWUHVVHV�� ,Q� VSLWH� RI
WKLV� IDFW�� WKHLU� FU\VWDOOLQH� ODWWLFH� LV� EHQG�
LQJ�� $Q� LQFUHDVH� RI� WKH� FU\VWDOOLQH� ODWWLFH
FXUYDWXUH� DW� WKH� FU\VWDO� WKLFNQHVV� LQFUHDV�
LQJ� ZDV� REVHUYHG� GXULQJ� �LQ�VLWX�� FU\VWDO�
OL]DWLRQ� XVLQJ� WKH� KLJK�UHVROXWLRQ� HOHFWURQ
PLFURVFRS\�PRGH�� )LJV���F�� G� VKRZ� WKH� LP�
DJHV� RI� WKH� VDPH� ILOP� DUHDV� �HQFORVHG� E\
GRWWHG� OLQH��� REWDLQHG� DW� GLIIHUHQW� FU\VWDO�
OL]DWLRQ� VWDJHV� XQGHU� HOHFWURQ� EHDP� H[SR�
VXUH��,Q�)LJ���F��WKH�������DWRPLF�SODQHV�DUH
UHYHDOHG�ZLWKLQ�WKH�FU\VWDOOLQH�SODWH��VHFWLRQ
$�� FRUUHVSRQGLQJ� WR� WKH� SDLU� RI� ������ EHQW
H[WLQFWLRQ�FRQWRXUV��7KH�ODWWLFH�FXUYDWXUH�LV
FKDQJHG�DV�WKH�FU\VWDOOLQH�DUHD�WKLFNQHVV�LQ�
FUHDVHV�� DQG� WKH� EF� EHQW� H[WLQFWLRQ� FRQWRXU
LV� DSSHDUHG� LQ� WKH� SODWH� LPDJH�� ZKHUH� WKH

������SODQHV�V\VWHP�FRPHV�XS�LQWR�UHIOHFWLQJ
SRVLWLRQ��
7KH� HOHFWURQ� PLFURVFRSLF� LPDJH� DQG� PL�

FURGLIIUDFWLRQ� SDWWHUQ� RI� LQGLXP� VHOHQLGH
ILOP�DUH�SUHVHQWHG�LQ�)LJ�����,W� LV�VHHQ�WKDW
WKH� ODUJH� FU\VWDOOLWHV� RI� �� PP� VL]H� DUH
IRUPHG� GXULQJ� FU\VWDOOL]DWLRQ�� 7KHVH� FU\V�
WDOOLWHV�KDYH�D�PRGXODWHG�VWUXFWXUH��WKDW�LV�
WKH\� FRQVLVW� RI� D� VHW� RI� WKLQ� SODWHOHWV�� SHU�
KDSV� GLIIHULQJ� LQ� FKHPLFDO� FRPSRVLWLRQ�� $
VHW�RI�HTXLOLEULXP�VHPLFRQGXFWRU�FRPSRXQGV
VLPLODU� LQ�FRPSRVLWLRQ�LV�NQRZQ�IRU�WKH� ,Q±
6H� ELQDU\� V\VWHP�� ,Q6H�� ,Q�6H��� ,Q�6H���,Q�6H��� D��� E��� DQG� J�,Q�6H��� 7KH� PRVW� RIWKRVH�KDYH�KH[DJRQDO�ODWWLFHV�ZLWK�FORVH�SD�
UDPHWHUV��7KHUHIRUH�� LW� LV�QDWXUDOO\� WR� VXS�
SRVH�WKDW�VXFK�PRGXODWHG�VWUXFWXUHV�FDQ�EH
IRUPHG� GXH� WR� QRQ�VWRLFKLRPHWU\� LQ� DPRU�
SKRXV� ILOPV� UHVXOWLQJ� IURP� ,Q�6H�� GLVVRFLD�WLRQ�GXULQJ�HYDSRUDWLRQ�
)LJ���� VKRZV� DQ� HOHFWURQ� PLFURVFRSLF

LPDJH� RI� D� JDOOLXP� WHOOXULGH� ILOP� FU\VWDO�
OL]HG� XQGHU� HOHFWURQ� EHDP� KHDWLQJ�� 7KH
SKDVH� FRPSRVLWLRQ� FRUUHVSRQGV� WR� WKH
VWRLFKLRPHWULF� *D7H� FRPSRXQG� �PRQRFOLQLF
VWUXFWXUH��� 7KLV� LV� LQ� DJUHHPHQW� ZLWK� GDWD
IURP� >��@��$FFRUGLQJ�WR� WKHVH�GDWD��*D�7H�FRPSRXQG�LV�GLVVRFLDWHG�GXULQJ�HYDSRUDWLRQ�

�*D�7H�� ��*D7H���7H��
7KH� VWUXFWXUH� RI� SRO\FU\VWDOOLQH� *D7H

ILOP�LQKHULWV�WKH�DPRUSKRXV�ILOP�VWUXFWXUH�
*D7H�FU\VWDOOLWHV�DUH�LGHQWLFDO�LQ�VKDSH�DQG
VL]H�WR�WKH�DPRUSKRXV�ILOP�JOREXOHV�
7KH� FU\VWDOOL]DWLRQ� RI�6E�7H�� DPRUSKRXVILOP� VWDUWV� ZLWK� DSSHDUDQFH� RI� 6E� FU\VWDO�

)LJ�����6WUXFWXUH�RI�D�FU\VWDOOL]HG�LQGLXP�VH�
OHQLGH�ILOP�

)LJ�����6WUXFWXUH�RI�D�FU\VWDOOL]HG�JDOOLXP�WHO�
OXULGH�ILOP�
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OLWHV�LQ�WKH�ILOP�VXEVXUIDFH�OD\HU��7KHQ�WKH
6E�7H��FU\VWDOOL]DWLRQ�RFFXUV��$�GHSHQGHQFHRI�WKH�6E�7H��JURZWK�FKDUDFWHU�RQ�ERWK�WKHKHDWLQJ� UDWH� DQG� WKH� ILOP� WKLFNQHVV� LV� UH�
YHDOHG�� $W� ORZ� KHDWLQJ� UDWHV�� WKH� FU\VWDO�
OL]DWLRQ� SURFHHGV� LQ� D� PDQQHU� VLPLODU� WR
WKDW�RI�JDOOLXP�WHOOXULGH�ILOPV��)LJ���D���WKH
6E�7H�� FU\VWDOOLWHV� DUH� LGHQWLFDO� LQ� VKDSHDQG�VL]H�WR�WKH�DPRUSKRXV�ILOP�JOREXOHV��$V
D� UHVXOW�� D� ILQH�FU\VWDOOLQH� VWUXFWXUH� LV
IRUPHG�� $W� IDVW� KHDWLQJ� E\� HOHFWURQ� EHDP�
WKH�6E�7H��VSKHUROLWHV�ZLWK�EHQW�FU\VWDOOLQHODWWLFH� DUH� IRUPHG� �)LJ���E�� F��� 7KH� ODWWLFH
EHQG� RI� FU\VWDOOLWHV� GHFUHDVHV� DV� WKH� ILOP
WKLFNQHVV�ULVHV��(OHFWURQ�PLFURVFRSLF�LPDJHV
FRQILUP�WKLV�IDFW��WKH�ZLGWK�RI�EHQW�H[WLQF�
WLRQ� FRQWRXUV� EHFRPHV� ODUJHU� DQG� WKH� GLV�
WDQFHV� EHWZHHQ� WKHP� DUH� DOVR� LQFUHDVHG�� ,Q
)LJV���E� DQG� �F�� WKH� WZLQQHG� H[WLQFWLRQ� FRQ�
WRXUV�DUH�REVHUYHG�FOHDUO\��7KH�ODWWLFH�FXUYD�
WXUH� FDOFXODWHG� DFFRUGLQJ� WR� >�@� LV� ��� WR
����JUDG�PP�IRU����QP�WKLFN�ILOPV�DQG�����WR
����JUDG�PP�IRU�ILOPV�RI����QP�WKLFNQHVV���
7KXV�� WKH� FU\VWDO� ODWWLFH� EHQG� IRUPHG

GXULQJ� FU\VWDOOL]DWLRQ� RI� DPRUSKRXV� ILOPV
EHLQJ� KHDWHG� E\� HOHFWURQ� EHDP� LQ� WKH� HOHF�
WURQ�PLFURVFRSH�FROXPQ�LV�REVHUYHG�LQ�FU\V�
WDOV� ZLWK� RUWKRUKRPELF� DQG� KH[DJRQDO� ODW�
WLFHV�� 7KH� DEVROXWH� FXUYDWXUH� YDOXHV� DUH
ODUJHU� LQ� FU\VWDOV� ZLWK� KH[DJRQDO� ODWWLFH
ZKHUH� WKH\�ULFK�����JUDG�PP��7KH� FU\VWDOV
ZLWK�EHQW�ODWWLFH�DSSHDU�PDLQO\�DW�IDVW�KHDW�
LQJ� RI� DPRUSKRXV� ILOP� ZKHQ� WKH� UDWH� RI
FU\VWDO� JURZWK� LQ� WKH� ILOP� SODQH� H[FHHGV
��PP�V��7KH�FU\VWDO�EHQG�LQFUHDVHV�DW�DPRU�

SKRXV�ILOP�WKLFNQHVV�GHFUHDVH��$W�VORZ�KHDW�
LQJ� RI� 6E�6�� ILOPV� E\� HOHFWURQ� EHDP�� WKLQFU\VWDOV�ZLWK�XQEHQW�ODWWLFH�DSSHDU�DW�LQLWLDO
VWDJHV� LQ� VXEVXUIDFH� OD\HU� RI� WKH� ILOP�� WKH
FU\VWDO� ODWWLFH� EHQGLQJ� RFFXUV� GXULQJ� WKH
FU\VWDO�WKLFNQHVV�LQFUHDVH�
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