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E\�WKH�WHPSHUDWXUH�YDULDWLRQ�UDWH�RI�WKH�FRQWUROOLQJ�KHDWHU�H[FHHGLQJ�WKH�SHUPLVVLEOH�RQH�
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$W� SUHVHQW�� WKH� 5267� XQLWV� SURYLGH� WKH
JURZLQJ�RI� ODUJH�FU\VWDOV� RI�XS� WR�����PP
GLDPHWHU� DW� WKH� UHTXLUHG� TXDOLW\� IUHH� RI
VWUXFWXUH� GHIHFWV� DIIHFWLQJ� WKH� VFLQWLOODWLRQ
FKDUDFWHULVWLFV�� +RZHYHU�� WKH� IUDFWLRQ� RI
VXFK�FU\VWDOV�LV�VWLOO�OHVV�WKDQ�������LQ�WKH
PDVV� SURGXFWLRQ�� 7KH� UHDO� YDOXH� LV� UDWKHU

KLJK�IRU�WKH�LQGXVWULDO�VFDOH�DQG�LV�HQVXUHG
XQGHU� WKH� VWULFW� PDLQWHQDQFH� RI� WHFKQLFDO
UHJXODWLRQV�� KRZHYHU�� WKH� DWWDLQHG� \LHOG� RI
YDOLG� SURGXFWLRQ� PXVW� EH� FRQVLGHUHG� WR� EH
IDU� IURP� WKH� KLJKHVW� OLPLW�� 7KH� SXUSRVH� RI
WKLV� ZRUN� LV� WR� VWXG\� WKH� FRPSRVLWLRQ� DQG
PRUSKRORJ\� RI� &6'V� DV� ZHOO� DV� WR� ILQG� D
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FRUUHODWLRQ� EHWZHHQ� WKH� IRUPDWLRQ� FRQGL�
WLRQV� WKHUHRI� DQG� YDULDWLRQV� LQ� PDLQ� WHFK�
QRORJ\�SDUDPHWHUV�
7KH� XVH� RI� KLJK� SXULW\� �VSHFLDO� SXULW\

JUDGH�� LQLWLDO� PDWHULDOV� H[FOXGHV� WKH� SURE�
DELOLW\� RI� LPSXULW\� DFFXPXODWLRQV� DW� JUDLQ
ERXQGDULHV� LQ� DPRXQWV� FDXVLQJ� WKH� FU\VWDO
WUDQVSDUHQFH�GHWHULRUDWLRQ��&RQVLGHUDWLRQ�RI
DQDO\WLFDO�UHVXOWV�IRU�D�UDQGRPO\�VHOHFWHG�UDZ
PDWHULDO� EDWFK� VKRZV� WKDW� LW� VDWLVILHV� WKH
VSHFLILFDWLRQ� UHTXLUHPHQWV� RU� HYHQ� H[FHHGV
WKRVH�LQ�HVVHQWLDOO\�DOO�ILJXUHV��VHH�7DEOH��
7KH�FKHPLFDO�FRPSRVLWLRQ�RI�JURZQ�FU\V�

WDOV�PD\�YDU\�RQO\�GXH�WR�GLVWXUEDQFH�LQ�WKH
JURZWK�SURFHVV�
7KH�SURYLVLRQ�RI�D�JURZLQJ� ODUJH�FU\VWDO

E\� UDZ�PDWHULDO� DW� WKH� DXWRPDWHG� JURZLQJ
LQ� D�5267� XQLW� KDV� D� VSHFLILF� IHDWXUH� FRQ�
VLVWLQJ� LQ� SUHSDUDWLRQ� RI� D� SRUWLRQ� RI� WKH
LQLWLDO� VDOW� DW�GDLO\�GHPDQG�RI���� WR����NJ
�SHU� XQLW�� GHSHQGLQJ� RQ� WKH� FU\VWDO� WR� EH
JURZQ���7KHUHIRUH��LW�LV�XQQHFHVVDU\�WR�SUH�
SDUH� XS� WR� ���� WRQ� RI� UDZ�PDWHULDO� IRU� WKH
ZKROH�H[SHULPHQW��WKXV��WKH�WHFKQLFDO�SURE�
OHP�LV�VLPSOLILHG�FRQVLGHUDEO\��7KH�UHTXLUH�
PHQWV�WR�WKH�LQLWLDO�VDOW�LQFOXGH��LQ�DGGLWLRQ
WR�WKH�VSHFLILHG�LPSXULW\�OLPLWV��D�ORZ�PRLV�
WXUH� FRQWHQW� �OHVV� WKDQ� ����Ü��ZW����DQG�D
VXIILFLHQW� ORRVHQHVV� QHFHVVDU\� IRU� VDWLVIDF�
WRU\� RSHUDWLRQ� RI� WKH� YLEUDWLRQDO� VFDOH�
7KRVH�UHTXLUHPHQWV�DUH�UHDOL]HG�DV�D�UXOH�E\
WKH� UDZ� PDWHULDO� GHHS� GH�ZDWHULQJ�� 7KH
ZDWHU�UHPRYDO�UHDOL]HG�E\�KHDWLQJ�LQ�YDFXXP
PD\� FDXVH� WKH� UDZ� PDWHULDO� FRQWDPLQDWLRQ
ZLWK� LWV� K\GURO\VLV� SURGXFWV� �&2�����2+±��� LI
WKH� KHDWLQJ� UDWH� H[FHHGV� WKDW� RI� ZDWHU
HYDSRUDWLRQ��WKH�DGVRUEHG�ZDWHU�LV�NQRZQ�WR

EH�UHPRYHG� LQ�YDFXXP�RQO\�DW�D� VORZ�KHDW�
LQJ�RI�WKH�VDOW�>�@���,Q�RWKHU�ZRUGV��D�ODUJH
FU\VWDO�FDQ�EH�JURZQ�ZLWKRXW�DQ\�GHYLDWLRQV
IURP� WKH� JURZLQJ� SURFHVV� EXW� DUHDV� ZLWK
LQKRPRJHQHRXV�LQWHUQDO�VWUXFWXUH�FDQ�EH�UH�
YHDOHG�WKHUHLQ�GXH��H�J���WR�D�KLJK�&2����LRQ
FRQFHQWUDWLRQ�LQ�WKH�JURZLQJ�FU\VWDO�
$� WHFKQLTXH� KDV� EHHQ� GHYHORSHG� >�@� DQG

EHLQJ� XVHG� DW� SUHVHQW� WKDW� SURYLGHV� WKH
EXUQLQJ�RXW� RI� RUJDQLF� FRPSRXQGV� GLUHFWO\
LQ� WKH� VDOW�� ,W� LV�� KRZHYHU�� DQ� DGGLWLRQDO
FRQWDPLQDWLRQ�VRXUFH�ERWK�E\�WKH�K\GURO\VLV
SURGXFWV� DQG� E\� LPSXULWLHV� SUHVHQW� LQ� WKH
GU\�DLU�
7DNLQJ� LQWR� DFFRXQW� WKH� DERYH� WHFKQR�

ORJLFDO� IDFWRUV��WZR�&6'�W\SHV�DUH�H[SHFWHG
WR� EH� IRUPHG�� )LUVW� RI� DOO�� WKRVH� DUH� ORFDO
DUHDV� ZLWK� LQFOXGHG� LPSXULW\� SKDVH�� 7KRVH
PD\� EH� RI� �� WR� ���� PP� LQ� VL]H� DQG� DUH
YLVLEOH� ZHOO� ZLWK� WKH� QDNHG� H\H�� 6XFK� GH�
IHFWV� DUH� DEOH� WR� FKDQJH� WKH� SUHVHW� FU\VWDO�
ORJUDSKLF�RULHQWDWLRQ�RI�WKH�FU\VWDO�LQ�WKHLU
DUHDV� DQG� FDXVH� SRO\FU\VWDOOLQH� IRUPDWLRQV�
$V� WKH� ILQDO� UHVXOW�� D� FRQVLGHUDEOH� SDUW� RI
WKH� FU\VWDO� RU� HYHQ� WKH�ZKROH� ODUJH� FU\VWDO
EHFRPHV�XVHOHVV�GXH�WR�VXFK�&6'V��6HFRQG��D
&6'� FDQ� WDNH� WKH� IRUP� RI� D� ORFDO� GHWHULR�
UDWHG� WUDQVSDUHQFH� DUHD� RI� VHYHUDO�PLOOLPH�
WHUV� LQ� VL]H�� 7KRVH� DUH� UHYHDOHG�PRVW� RIWHQ
YLVXDOO\� DQG� PRUH� VHOGRP� DW� WKH� WUDQ�
VSDUHQFH� PHDVXUHPHQWV� RQ� VDPSOHV� WDNHQ
IURP�WKH�FU\VWDO��%RWK�&6'�W\SHV�IRUP�QRQ�
VFLQWLOODWLQJ� DUHDV� LQ� WKH� ILQDO� SURGXFHG
PRGXOHV�DQG�WKXV�DUH�LQDGPLVVLEOH�
$Q�H[WUHPHO\� UDUH�&6'�H[DPSOH� LQ�$+&

LV� VKRZQ� LQ� )LJ�����:KHQ� FRQVLGHULQJ� WKDW
FU\VWDO�WKURXJK�D�FXW�DORQJ�WKH�JURZWK�D[LV
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�ZLWK� LOOXPLQDWLRQ� WKURXJK� WKH� VHHG��� FRP�
SOH[� IRUHLJQ� LQFOXVLRQV� DUH� REVHUYHG� DW� WKH
&)�VKDSHG�DV�D�ULQJ�ZLWK�D�GLVF�LQ�WKH�PLG�
GOH�SDUW� �)LJ���D���7KH�GHWDLOV�RI� WKH�GHIHFW
DUH�SUHVHQWHG�LQ�WKH�IUDJPHQWV�RI�WKDW�FU\V�
WDO�FXW�LQ�SDUDOOHO��)LJ���E��DQG�SHUSHQGLFX�
ODU� �)LJ���F�� WR� WKH� LQJRW�D[LV� DV�ZHOO� DV� LQ
PDJQLILHG� IUDJPHQWV� �)LJV���G�� �H��� ,Q� DOO
WKH�SKRWRV��WKH�&)�LV�VHHQ�WR�ORVV�LWV�VWDELO�
LW\�ZKLOH� LQ�PLFURSKRWRV� WKH�JUDLQ�ERXQGD�
ULHV�RI�WKH�TXHQFKHG�PHOW�DUH�VHHQ��7KH�GHQ�
GULWHV�HYLGHQFH�FOHDUO\�WKDW�WKH�&)�KDV� ORVW
LWV� VPRRWK� VKDSH� WKDW� LV� SRVVLEOH� DW� DQ� H[�
FHVVLYH� RYHUFRROLQJ� RI� WKH� PHOW�� 7KH� HOHF�
WURQ� PLFURVFRS\� RI� D� FOHDYHG� IUDJPHQW� RI
WKDW�FU\VWDO�UHYHDOHG�DOVR�WKH�IRUHLJQ�SKDVH
LQFOXVLRQV�DPRQJ�ZKLFK�WKH�DFWLYDWRU�SKDVH
SUHGRPLQDWHV�
7KH� ERWWRP� KHDWHU� WHPSHUDWXUH� �WERW�YDULDWLRQ�GXULQJ�WKH�ZKROH�JURZLQJ�F\FOH�LV

FKDUDFWHUL]HG�E\�D�PRQRWRQRXV�WHPSHUDWXUH
GHFUHDVH� IROORZHG� E\� D� PLQLPXP� �WERW�PLQ�FRUUHVSRQGLQJ� WR� WKH� WLPH� SRLQW� ZKHQ� WKH
FU\VWDO�XSSHU�EXWW�OHDYHV�WKH�FUXFLEOH�XSSHU

HGJH��7KHQ�WKH�KHDW�WUDQVIHU�IURP�WKH�FU\V�
WDO� VWDUWV� WR� ULVH� DQG� WKXV� WKH� DXWRPDWLF
FRQWURO�V\VWHP��$&6��SURYLGHV�WKH�WERW�HOHYD�WLRQ��7KH� UHDO� WERW� SRVLWLRQ�YDULHV� IURP�RQHH[SHULPHQW� WR� DQRWKHU� DQG� GHSHQGV� RQ� QX�
PHURXV�SDUDPHWHUV�WKDW�GHILQH�WKH�G\QDPLFV
RI� WKH� JURZWK� SURFHVV� LWVHOI�� ,Q� IDFW�� LW� LV
VHHQ�LQ�)LJ����WKDW�WKH�WERW�YHFWRU�FKDQJHV�WRWKH� RSSRVLWH� RQH� LQ� WKDW� SRLQW�� &RQVLGHUD�
WLRQ�RI�WKH�$&6�RSHUDWLRQ�VKRZV�WKDW�LQ�WKH
VSHFLILF� WLPH� SRLQW� RI� WKH� KHDW� WUDQVIHU
MXPS�� WKH� V\VWHP� IXQFWLRQV� GR� QRW� SURYLGH
WKH�WLPHO\�VLWXDWLRQ�HVWLPDWLRQ�DQG�WKXV�WKH
FRUUHFWLQJ� FRQWURO� ODJV�� 7KLV� LV� FDXVHG� E\
WKH� IDFW� WKDW� WKH�$&6�PHDVXUHV� WKH�FU\VWDO
GLDPHWHU�DQG�FRUUHFWV�WKH�WHPSHUDWXUH�RQO\
VHYHUDO� WLPHV� RYHU� DQ� KRXU� >�@�� 7KLV� VHHPV
WR�EH�LQVXIILFLHQW�WR�UHYHDO�JDOORSLQJ�HYHQWV
DQG� DOO� WKH� PRUH� WR� SUHYHQW� WKH� FRQVH�
TXHQFHV� WKHUHRI�� 7KH� HTXLOLEULXP� FU\VWDO�
OL]DWLRQ� LQ� WKDW� WLPH� SRLQW� FDQ� EH�SURYLGHG
RQO\�E\�IDVW�DFWLRQ�RI�WKH�$&6�HQDEOH�RI�UHDG�
MXVWLQJ� LWV� FRQWURO� IXQFWLRQV� LQ� WKH� RSSRVLWH
GLUHFWLRQ� ZLWKRXW� DQ\� EDFNODVK�� )LJ���� VKRZV
WKDW� WKH� DEVROXWH� WERW�PLQ� YDOXHV� DUH� GLIIHUHQWLQ� WKUHH� H[SHULPHQWV� �i�� ����� x�� ����� ��
����&��DQG�RQO\�WKH�FU\VWDO�ZLWK�WKH�KLJKHVW
WERW�PLQ�LV�IUHH�RI�&6'V�7KH�JHRPHWULF�FRRUGLQDWH�RI�WKH�&6'�SR�
VLWLRQ� LQ� WKH� FU\VWDO� FRUUHVSRQGV� WR� WERW�PLQDQG�WR�WKH�F\OLQGULFDO�SDUW�KHLJKW�RI����PP
IRU� WKH� ILUVW� JHQHUDWLRQ� XQLWV� DQG� ��� PP
IRU�WKH�VHFRQG�RQH��,W�LV�VHHQ�LQ�)LJ�����WZR
ORZHU�&V,�1D��RI�����PP�LQ�GLD��ZLWK�ORQJL�
WXGLQDO�FXWV��WKH�HTXLOLEULXP�FU\VWDOOL]DWLRQ
FRQGLWLRQV� ZHUH� GLVWRUWHG� ZLWK� D� IRUHLJQ
SKDVH� LQFOXVLRQ� DW� WKH� F\OLQGULFDO� SDUW
KHLJKW��+FU�|���PP��MXVW�DW�WKDW�KHLJKW�WKHWERW�PLQ� WRRN� SODFH��� $OWKRXJK� WKRVH� HYHQWVZHUH�VKRUW�WHUP�DQG�IROORZHG�E\�DQ�LQFUHDVH

)LJ����� 7HPSHUDWXUH� G\QDPLFV� RI� DXWRPDWHG
WERW� FRUUHFWLRQ� DV� D� IXQFWLRQ� RI� WKH� &V,�1D�FU\VWDO�OHQJWK��7KH�GDVKHG�OLQH�VHSDUDWHV�WZR
KHDW�H[FKDQJH�SKDVHV�GXULQJ�WKH�JURZLQJ�

)LJ����� $� ODUJH� &V,�1D�� VLQJOH� FU\VWDO� ZLWK
YROXPH� &6'� LQ� WKH� XSSHU� SDUW� �D�� DQG� LWV
IUDJPHQWV� FXW� DORQJ� �E�� DQG� DFURVV� �F�� WKH
JURZWK�D[LV�DV�ZHOO�DV�PLFURSKRWRV�RI�D�GLVF
�G��DQG�GHQGULWH��H��
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LQ�WERW��WKH�FU\VWDO�GHIHFW�SDUW�LV�XQVXLWDEOH
IRU�VFLQWLOODWLRQ�GHYLFHV�
$� VLPLODU� VLWXDWLRQ� LV� REVHUYHG� DOVR� LQ

&V,�7O��FU\VWDOV�RI�D�ODUJHU�GLDPHWHU��7KLV�LV

VHHQ� LQ� )LJ���� WKDW� SUHVHQWV� D� ORQJLWXGLQDO
FXW� RI� D� ���� PP� GLDPHWHU� LQJRW�� $W� D
KHLJKW�RI�DERXW���Ü���PP��&6'V�RI�WKH�LP�
SXULW\� FDSWXUH� W\SH� DUH� VHHQ� JLYLQJ� ULVH� WR
SRO\FU\VWDOOLQH� ERXQGDULHV�� ,W� LV� YHU\� GLIIL�
FXOW� WR� PDNH� D� VLPLODU� LPDJH� IRU� D�1D,�7O�
VLQJOH� FU\VWDO� EHFDXVH� LW� LV� KLJKO\� K\JUR�
VFRSLF�� 7R� WKDW� HQG�� WKH� FU\VWDO� VKRXOG� EH
ZHWWHG�VLPXOWDQHRXVO\�DW�ERWK�VLGHV��EXW�WKH
VKRW� LV� QRW� DOZD\V� SRVVLEOH� GXH� WR� WKH� FXW
LQVWDQWDQHRXV� EORRPLQJ� RU� WKH� LQJRW� FUDFN�
LQJ�� $� VXFFHVVIXO� DWWHPSW� LV� VKRZQ� LQ
)LJ���E�ZKHUH� WKH� LPSXULW\� FDSWXUH� LV� VHHQ
DW� WKH�FHQWHU�RI�D�����PP�GLDPHWHU�1D,�7O�
FU\VWDO�
7KH� DERYH� GHVFULEHG� WUHQG� LQ� WKH� WHP�

SHUDWXUH�YDULDWLRQ�RI�WKH�FRQWUROOLQJ�KHDWHU
LV� WKH� VDPH� IRU�&V,�1D���&V,�7O�� DQG�1D,�7O�
DQG� LV� GHILRQHG� E\� WKH� WHPSHUDWXUH� ILHOG
IHDWXUHV� DQG� FUXFLEOH� GHVLJQ� RI� WKH� 5267
XQLW��7KXV��WKH�UHJXODULWLHV�RI�&6'V�IRUPD�
WLRQ� DUH� LGHQWLFDO�� WRR�� 7KH�PHOW� KDV� VXIIL�
FLHQW� WLPH� WR� EH� RYHUFRROHG� GXH� WR� LQFUHDV�
LQJ�KHDW� WUDQVIHU� IURP�WKH�FU\VWDO� WKDW�KDV
LWV�XSSHU�EXWW�DOUHDG\�LQ�WKH�]RQH�RI�GLUHFW
KHDW� UDGLDWLRQ� WR� WKH� ZDWHU�FRROHG� IXUQDFH
ZDOOV�� 7KH� WHPSHUDWXUH� FRUUHFWLRQ� IRUPHG
E\�WKH�$&6�KDV�D�ODJ�UHODWLYH�WR�WKH�SURFHVV
RQVHW�� WKXV�� WKH� GHIHFW� WKLFNQHVV� DW� WKH�&)
�EHLQJ�GHILQHG�E\�WKH�GXUDWLRQ�DQG�YDOXH�RI
WKH� RYHUFRROLQJ�QHDU� WKH�&)�� FDQ�EH�GLIIHU�
HQW����WR���PP��
7R�FKHFN�WKLV�VWDWHPHQW��D�VSHFLDO�H[SHUL�

PHQW�ZDV�FDUULHG�RXW��VHH�)LJ�����ZKHUH�WKH
WERW�ZDV�YDULHG� LQWHQWLRQDOO\�DIWHU�WKH�FU\V�WDO�EXWW�ZDV�KLJKHU�WKDQ�WKH�FUXFLEOH�XSSHU
HGJH�� 7KH� LQWHUYHQWLRQ� WLPH� SRLQWV� DUH
VKRZQ�DW�WKH�OHIW�VLGH�RI�FKDUW�VWULS�DV�QXP�
EHUHG� FLUFOHV� DV� ZHOO� DW� WKH� FU\VWDO� �ULJKW
ILJXUH�VLGH��E\�QXPEHUV��,W�IROORZV�IURP�WKH
)LJXUH�WKDW�WKH�IRUPDWLRQ�RI�LPSXULW\�LQFOX�
VLRQV� LQLWLDWHG�E\� WKH� WERW�GHFUHDVH� LV�PDQL�

)LJ�����)RUPDWLRQ�RI�FU\VWDO�VWUXFWXUH�GHIHFWV
�VKRZQ�E\�DUURZV��LQ�WKH�PLGGOH�RI�WKH�FU\V�
WDOOL]DWLRQ� IURQW� �WKH� &)� FDOFXODWHG� VKDSH
VKRZQ�E\�GDVKHG� OLQH�� LQ� WKH�JURZLQJ�FRXUVH
RI�D�&V,�7O��FU\VWDO�����PP�LQ�GLD�� �D��DQG�D
1D,�7O��RQH�����PP�LQ�GLD���E��

)LJ�����$�IUDJPHQW�RI�RSHUDWLRQ�GLDJUDP�DQG�SKRWR�RI�WKH�FU\VWDO�GHIHFW�DUHD��7KH�GHIHFWV�LQ�&)�DQG
WKH� WERW� FKDQJHV� FRUUHVSRQGLQJ� WKHUHWR� DUH� GHQRWHG� E\� QXPEHUV�� 7KH� FDOFXODWHG� &)� LV� VKRZQ� E\GDVKHG�OLQH��7KH�DVWHULVN�LQGLFDWHV�WERW�PLQ�
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IHVWHG� LWVHOI� LQ� WKH� &)� PLGGOH� SDUW�� ,I� WKH
FDOFXODWHG� &)� VKDSH� �GDVKHG� OLQH�� LV� VXSHU�
LPSRVHG� RQWR� WKH� )LJXUH�� DOO� WKH� WKUHH� GH�
IHFW�DUHDV�DUH�VHHQ�WR�FRUUHVSRQG�WR�LQFUHDVH
RI�WKH�FU\VWDO�GLDPHWHU��/HW�WKH�GLDJUDP�EH
FRQVLGHUHG� LQ� PRUH� GHWDLOV�� VWDUWLQJ� IURP
EHORZ� �LQ� WKH� FU\VWDO� JURZWK� GLUHFWLRQ��� ,Q
WKH� FU\VWDO� SDUW� FRUUHVSRQGLQJ� WR� WERW�PLQ�+FU|��� PP��� QR� GHIHFWV� DUH� IRUPHG�� WKDWLV�� WKH� $&6� KDV� DOUHDG\�PDQDJHG� WKH� VLWX�
DWLRQ�� $V� WKH� FU\VWDO� ZDV� JURZQ� DERYH� WKH
FUXFLEOH� HGJH�+FU�|��� PP�� WKH� ILUVW� LQWHU�YHQWLRQ� ZDV� GRQH�� WKH� WERW� EHLQJ� GHFUHDVHGE\� �R&� DW� D� UDWH� RI� ��&�K� IROORZHG� E\
��� PLQ� KROGLQJ� DQG� LQFUHDVH� E\� WKH� VDPH
YDOXH�EXW� DW� D� ORZHU� UDWH� ���&�K���$V� D� UH�
VXOW�� WKH� DUHD� 1R��� DERXW� �� PP� LQ� KHLJKW
KDV� EHHQ� IRUPHG� LQ� WKH� FU\VWDO� ZLWK� WKH
LPSXULW\� FDSWXUH�� 7KH� QH[W� VWHS�� DW
+FU|����PP�� FRQVLVWHG� LQ� WKH� WERW� GHFUHDVHE\� ����&� DW� D� UDWH� RI� ��&�K� IROORZHG� E\
���PLQ�KROGLQJ�DQG�WERW�LQFUHDVH�E\���&�DW�DUDWH�RI���&�K��7KH�GHIHFW�DUHD� �1R���� LV��Ü
�� PP� WKLFN� LQ� WKDW� FDVH�� 7KH� WKLUG� LQWHQ�
WLRQDO� LQWHUYHQWLRQ� ZDV� GRQH� DW� +FU� ���� PP� E\� GHFUHDVLQJ� WERW� E\� WKH� VDPHYDOXH� DW� WKH� VDPH� UDWH�� ��PLQ� KROGLQJ� DQG
UH�LQFUHDVLQJ� E\� WKH� DERYH�PHQWLRQHG� YDOXH
DW� WKH� DERYH�PHQWLRQHG� UDWH�� 7KH� LQWHUYHQ�
WLRQ�WUDFH��DUHD�1R����LQ�WKH�FU\VWDO�LV�DERXW
�Ü��PP�WKLFN�
7KXV�� E\� VLPXODWLQJ� YDULRXV� PHOW� RYHU�

FRROLQJ� GHJUHHV� UHODWLYH� WR� LWV� HTXLOLEULXP
VWDWH� IRU� VSHFLILF� PRPHQWV� RI� WKH� FU\VWDO
JURZWK��ZH� KDYH� REWDLQHG� D� FRUUHODWLRQ� EH�
WZHHQ�WKH�PHOW�RYHUFRROLQJ�GXUDWLRQ�DQG�WKH
FU\VWDO�GHIHFW�DUHD�VL]H�
,W�KDV�EHHQ�QRWHG�DERYH�WKDW�WKH�YROXPH

GHIHFWV�LQ�D�FU\VWDO�DULVH�LQ�FRQQHFWLRQ�ZLWK
WKH� SURILOH� RI� LWV� VLGH� VXUIDFH�� ,Q� DOO� WKH
GHIHFW� ]RQHV�� WKH� FU\VWDO� GLDPHWHU� LV� LQ�
FUHDVHG� LQ� PRVW� FDVHV�� ,I� ZH� KDYH� VWDUWHG
IURP� WKH� VWXG\� RI� WKH� GLDPHWHU� YDULDWLRQV�
WKH� GHIHFWV� DW� WKH� &)� ZHUH� IRXQG� LQ� WKH
]RQHV�ZKHUH� WKH� GLDPHWHU� LQFUHDVH� UDWH� H[�
FHHGHG�WKH�FULWLFDO�YDOXH��$W�WKH�RWKHU�KDQG�
WKH�FU\VWDO�VLGH�VXUIDFH�SURILOH�LV�FRQQHFWHG
GLUHFWO\� WR� WKH� FRQWUROOHG� SDUDPHWHU� WERW�&RQWLQXLQJ� WKHVH� FRQVLGHUDWLRQV�� ZH� FRQ�
FOXGH�DJDLQ�WKDW�WKH�$&6�SOD\V�D�SDUW�LQ�WKH
&6'V�IRUPDWLRQ�
/HW� WKH� JURZWK� EH� FRQVLGHUHG� IURP� WKH

YLHZSRLQW� RI�SK\VLFDO� SURFHVVHV��$V� WR�KHDW
WUDQVIHU�� WKH� JURZWK� SURFHVV� FDQ� EH� VXEGL�
YLGHG� LQWR� WZR� VWHSV� �VHH� )LJ������ 7KH� ILUVW
RQH� LV� DFFRPSDQLHG� E\� WERW� GHFUHDVH�� ZKLOHWERW�EHLQJ�LQFUHDVLQJ�LQWHQVHO\�LQ�WKH�VHFRQGVWHS�� 'XULQJ� WKH� ILUVW� VWHS�� WKH� DXWRPDWHG
FRQWURO� SURFHVV� QHYHU� FDXVHG� YROXPH� &6'V

IRUPDWLRQ� LQ� DQ\� $+&�� 7KLV� LV� GXH� WR� WKH
IDFW� WKDW� WR� PDLQWDLQ� WKH� G\QDPLF� HTXLOLE�
ULXP� RI� FU\VWDOOL]DWLRQ�� WKH� PHOW� WHPSHUD�
WXUH�DW�DQ\�WLPH�SRLQW�VKRXOG�EH�ORZHU�WKDQ
WKH�FU\VWDOOL]DWLRQ�RQH�E\�D�VSHFLILHG�YDOXH�
,Q�WKLV�JURZWK�VWHS��WKH�FU\VWDO�LV�XQDEOH�WR
UHPRYH� KHDW� WRZDUGV� WKH� ZDWHU�FRROHG� IXU�
QDFH�ZDOO�GXH�WR�LWV�JHRPHWULF�SRVLWLRQ�UHOD�
WLYH� WR� WKH� FUXFLEOH� DV� ZHOO� DV� WR� WKH� SUHV�
HQFH� RI� D� FRQGHQVDWH� OD\HU� RQ� LWV� VXUIDFH�
7KDW� LV� ZK\� WKH� $&6� FDXVHV� WKH� WERW� GH�FUHDVH�� ,Q� RWKHU� ZRUGV�� WKH� FU\VWDO� JURZWK
VKRXOG�EH�LQLWLDWHG�LQ�HDFK�VXEVHTXHQW�WLPH
SRLQW� E\� GHFUHDVLQJ� WKH� PHOW� WHPSHUDWXUH�
RWKHUZLVH�� WKH� FU\VWDO� JURZWK� VWRSV�� 7KXV�
LI� WKH�$&6�ZLOO�QRW�SURYLGH�D�UHFXUUHQW�GH�
FUHDVH� RI� WERW� GXH� WR� HUURQHRXV� VLJQDO� IURPWKH�PHOW�OHYHO�VHQVRU��WKLV�ZLOO�QRW�UHVXOW�LQ
D� &6'� IRUPDWLRQ� EXW� RQO\� LQ� WKH� FU\VWDO�
OL]DWLRQ�VORZGRZQ�RU�VWRS�
,Q� WKH� VHFRQG�SURFHVV� VWHS�� WKH�VLWXDWLRQ

LV� TXLWH� RSSRVLWH��+HUH�� WKH� FU\VWDO� JURZWK
VKRXOG� EH� VWRSSHG� LQ� HDFK� VXEVHTXHQW� WLPH
SRLQW�� EHFDXVH� WKH� FU\VWDO� LV�ZLWKLQ� WKH� DF�
WLYH�KHDW�UHPRYDO�]RQH�GXH�WR�WKH�LQJRW�FRQ�
VWDQW�FRROLQJ��,Q�WKLV�FDVH��RQO\�WKH�IXUQDFH
DWPRVSKHUH� LV� SUHVHQW� EHWZHHQ� WKH� FU\VWDO
DQG�WKH�ZDWHU�FRROHG�IXUQDFH�ZDOO��WKXV��WKH
KHDW� H[FKDQJH� LV� XQKLQGHUHG�� ,Q� DGGLWLRQ�
WKH� FU\VWDO� VLGH� VXUIDFH� LV� FRDWHG� ZLWK� D
WKLQQHU�FRQGHQVDWH�OD\HU�WKDQ�LWV�EXWW��WKXV
HQKDQFLQJ�WKH�KHDW�UHPRYDO�IURP�WKH�LQJRW�
7KHUHIRUH�� LI� WKH� $&6� ZLOO� QRW� SURYLGH� D
VXIILFLHQW� WERW� LQFUHDVH�GXH�WR�HUURQHRXV� LQ�IRUPDWLRQ� IURP� WKH� PHOW� OHYHO� VHQVRU� RU�

)LJ����� )UDJPHQWV� RI� ORQJLWXGLQDO� FURVV�VHF�
WLRQ�RI�FU\VWDOV�KDYLQJ�GLDPHWHU�FKDQJHV�ZLWK
YDULRXV� LQFUHPHQW� UDWHV�� 7KH� IRRWQRWHV� LQGL�
FDWH� VXFK� DUHDV� RQ� WKH� FU\VWDO� VLGH� VXUIDFH
DQG�WKH�GLDPHWHU�LQFUHPHQW�UDWHV�
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HYHQ�ZRUVH��ZLOO�SURYLGH�D�GHFUHDVH�WKHUHRI�
WKLV�PD\�FDXVH�D�FULWLFDO�RYHUFRROLQJ�RI�WKH
PHOW� IROORZHG� E\� IRUPDWLRQ� RI� D� &6'� DV� D
ORFDO�WUDQVSDUHQFH�FKDQJH�LQ�WKH�FU\VWDO�YRO�
XPH� �VHH�)LJ������7KH�&6'�VL]H� DQG�GHQVLW\
DUH�GHILQHG�E\�WKH�FU\VWDO�GLDPHWHU�LQFUHDVH
UDWH� RU�� LQ�PRUH� FRUUHFW�ZRUGV�� WKH� FKDQJH
UDWH� RI� WERW�� ,W� IROORZV� IURP� H[SHULPHQWDOGDWD��WKDW�QR�&6'V�DUH�REVHUYHG�DW�WKH�FU\V�
WDO�GLDPHWHU�LQFUHDVH�UDWH�RI�����PP�K��WKH
H[SDQVLRQ� DW� WKH�FU\VWDO�XSSHU� IUDJPHQW� LQ
)LJ������ 7KH� FU\VWDO� GLDPHWHU� GLPLQXWLRQ� DW
DQ\�UDWH�GRHV�QRW�DIIHFW�WKH�FU\VWDO��ZKLOH�D
VHULHV� RI� DOWHUQDWLQJ� GLDPHWHU� FKDQJHV� �WKH
ORZHU� SDUW� RI� PLGGOH� IUDJPHQW� LQ� )LJ����
ZKHUH�WKH�GLDPHWHU�LQFUHPHQW�UDWH�ZDV�����
WR� ����� PP�K� KDV� UHVXOWHG� LQ� D� VHULHV� RI
LPSXULW\� FDSWXUHV� YLVLEOH� DV� VWULSHV� LQ� WKH
FU\VWDO� VLPLODU� WR� WKH� JURZWK� VWULSHV� LQ
VHPLFRQGXFWRUV� DQG� RWKHU� FU\VWDOV� >�@�� 7KH
ORZHU� IUDJPHQW� RI� )LJ���� VKRZV� WKH� IRUPD�
WLRQ�RI�DQ�H[WHQGHG�LQJRW�DUHD�ZLWK�GHWHULR�
UDWHG�WUDQVSDUHQFH�FDXVHG�E\�WKH�FU\VWDO�GL�
DPHWHU� LQFUHDVH� DW� D� UDWH� RI� DERXW
����PP�K�
%\� FRPSDULQJ� WKHVH� DQG� RWKHU� GDWD� RQ

WKH� FU\VWDO� GLDPHWHU� LQFUHDVH� UDWH� DQG� WKH
WERW�FKDQJH�UDWHV�FRUUHVSRQGLQJ�WKHUHWR��WKHPD[LPXP�DOORZDEOH� FU\VWDO� GLDPHWHU� GHYLD�

WLRQV�DW�WKH�DXWRPDWHG�FRUUHFWLRQ�RI�WERW�SD�UDPHWHU�
7R� FRQFOXGH�� WKH� &6'V� RI� WKH� LPSXULW\

FDSWXULQJ� W\SH� DUH� FDXVHG� E\� GLVWRUWLRQ� RI
WKH� FU\VWDOOL]DWLRQ� HTXLOLEULXP� GXH� WR� D
VKDUS�FKDQJH� LQ� WKH�KHDW�WUDQVIHU�IURP�WKH
JURZLQJ�FU\VWDO�WR�WKH�ZDWHU�FRROHG�ZDOOV�RI
WKH� JURZWK� IXUQDFH� DW� WKH� FU\VWDO� F\OLQGUL�
FDO� SDUW� KHLJKW� RI� ��� WR� ���PP�� 7KH� ORFDO
WUDQVSDUHQFH�GHWHULRUDWLRQ�PD\�DULVH�DW�DQ\
FU\VWDO�KHLJKW�GXH�WR�H[FHHGLQJ�RI�WKH�DOORZ�
DEOH�WHPSHUDWXUH�FKDQJH�UDWH�RI�WKH�FRQWURO�
OLQJ�KHDWHU��7KLV�SURFHVV�LV�DOZD\V�DFFRPSD�
QLHG�E\� WKH�FU\VWDO�GLDPHWHU� LQFUHPHQW�DQG
LQFUHDVHG� OLQHDU� JURZWK� VSHHG� DW� WKH� &)�
7KH� FU\VWDO� GLDPHWHU� LQFUHDVH� UDWH� VKRXOG
QRW� H[FHHG� �� PP�K�� ZKLOH� WKH� DOORZDEOH
WHPSHUDWXUH� GHFUHDVH� UDWH� RI� WKH� ERWWRP
KHDWHU�LV�PD[LPXP���&�K�

5HIHUHQFHV
� ���1�1�6PLUQRY�� 3KLO�� 'U�7KHVLV�� ,QVWLWXWH� IRU

6LQJOH�&U\VWDOV��1DWLRQDO�$FDGHP\�RI�6FLHQFHV
RI�8NUDLQH��������

� ���5XVVLDQ� )HG��3DW����������� &O�&� ��� {������
&����%��SXEO��������

� ���6�.�%RQGDUHQNR�� 9�,�*RULOHWVN\�� 9�6�6XVGDO�
)XQFWLRQDO�0DWHULDOV����������������
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