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7KH� SKDVH� FRPSRVLWLRQ� DQG� VWUXFWXUH� RI� ILOPV� GHSRVLWHG� E\� ODVHU� VSXWWHULQJ� RI� 9� LQ

R[\JHQ�DWPRVSKHUH�KDYH�EHHQ�GLDJQRVHG�E\�HOHFWURQ�GLIIUDFWLRQ�DQG�WUDQVPLVVLRQ�HOHFWURQ
PLFURVFRS\� XVLQJ� �LQ� VLWX�� SURFHGXUHV� DV� ZHOO� DV� E\� FRQVLGHUDWLRQ� RI� EHQG� H[WLQFWLRQ
FRQWRXUV��,W�KDV�EHHQ�VKRZQ�WKDW�DW�WKH�VXEVWUDWH�WHPSHUDWXUH�7V�UDQJLQJ�IURP����WR�����&DQG�WKH�R[\JHQ�SUHVVXUH�3�2���LQ�WKH�HYDSRUDWLRQ�FKDPEHU�IURP�����Ü��WR�������Ü��3D��WKHR[\JHQ�FRQFHQWUDWLRQ� LQ� WKH� ILOP� LQFUHDVHV�DV� WKH�3�2��� ULVHV�DW� IL[HG�7V��ZKLOH� DW� IL[HG3�2���� LW�GHFUHDVHV�DV�7V� LV�HOHYDWHG��7KH�H[LVWHQFH�DUHDV�DQG�FRPSRVLWLRQV�RI�WKH�FU\VWDO�OLQH��92�����DQG�DPRUSKRXV��9�2���SKDVHV�KDYH�EHHQ�HVWDEOLVKHG�DV�ZHOO�DV�WKH�IDFW�RI�WKHILOP�FRPSRVLWLRQ�IUDFWLRQDWLRQ�DV�D�IXQFWLRQ�RI�WKH�YDSRU�SODVPD�IORZ�FRQGHQVDWLRQ�DQJOH�
7KH�9�2��VSKHUXOLWHV�JURZLQJ�LQ�WKH�DPRUSKRXV�SKDVH�KDYH�GLVWRUWHG��EHQW��FU\VWDO�ODWWLFH�WKH�EHQG�DWWDLQLQJ�DERXW����GHJ�SHU�PP��7KH�DPRUSKRXV�SKDVH�FU\VWDOOL]DWLRQ�LV�DFFRPSD�
QLHG�E\�WKH�GHQVLW\�LQFUHDVH�E\�������
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7KH� PDWHULDOV� LQ� DPRUSKRXV� WKLQ�ILOP
VWDWH� DUH� HIIHFWLYH� SUHFXUVRUV� IRU� V\QWKHVLV
RI�QDQRVWUXFWXUH�PDWHULDOV�� ,Q� WKLV� UHVSHFW�
WKH�DPRUSKRXV�R[\JHQ�FRQWDLQLQJ�ILOPV�SUH�
SDUHG�E\�SXOVH�ODVHU�VSXWWHULQJ�RI�PHWDOV�LQ
R[\JHQ� DWPRVSKHUH�� DUH� RI� JRRG� SURVSHFWV�
%\�YDU\LQJ�WKH�UDWLR�RI�PHWDO�DQG�JDV�IORZV
WR� WKH� JURZLQJ� VXUIDFH� RI� D� ILOP�� D� ZLGH
YDULHW\�RI�VWUXFWXUDO�DQG�SKDVH�FRQGLWLRQV�LV
SRVVLEOH� WR� REWDLQ� UDQJLQJ� IURP� FU\VWDO
PHWDO� XS� WR� DPRUSKRXV� R[LGH��%\� SRVW�FRQ�

GHQVDWLRQ� KHDW� WUHDWPHQW� RI� DPRUSKRXV
ILOP��LW�LV�SRVVLEOH�WR�UHDOL]H�D�SUHGRPLQDQW�
SRO\PRUSK� RU� HXWHFWLF� W\SH� RI� FU\VWDO�
OL]DWLRQ��GHSHQGLQJ�RQ� WKH�GHYLDWLRQ�GHJUHH
RI� WKH� ILOP� FRPSRVLWLRQ� IURP�VWRLFKLRPHWU\
>�@�� 7KH� ILOP� FRPSRVLWLRQ� GHYLDWLRQ� IURP
VWRLFKLRPHWU\� LQIOXHQFHV�DOVR�RQ�WKH�FU\VWDO
ODWWLFH� EHQGLQJ�GHJUHH� RI� VSKHUXOLWHV�EHLQJ�
IRUPHG�LQ�DPRUSKRXV�ILOPV�>�@��,Q�9±2�V\V�
WHP��PRUH�WKDQ����FRPSRXQGV�RI�YDQDGLXP
ZLWK� R[\JHQ� KDYH� EHHQ� IRXQG� >�@�� 2QH� RI
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WKRVH�� YDQDGLXP� GLR[LGH� �92���� ZDV� RE�WDLQHG�DOVR�E\�ODVHU�HYDSRUDWLRQ�RI�PHWDO�LQ
R[\JHQ� DWPRVSKHUH� >����@�� <HW� WKH� OLWHUDU\
GDWD� FRQFHUQLQJ� VWUXFWXUDO� GLDJQRVWLFV
�XVLQJ�HOHFWURQ�GLIIUDFWLRQ�DQG�HOHFWURQ�PL�
FURVFRS\�PHWKRGV��RI�SKDVH�IRUPDWLRQ�LQ�WKH
9±2� V\VWHP��DUH�DEVHQW�DV�IDU�DV�ZH�NQRZ�
7KH� SXUSRVH� RI� WKLV� ZRUN� LV� WR� VWXG\� WKH
LQIOXHQFH� RI� WKH� VXEVWUDWH� WHPSHUDWXUH� 7VDQG� RI� WKH� R[\JHQ� SUHVVXUH� 3�2��� LQ� WKHHYDSRUDWLRQ� FKDPEHU� RQ� WKH� VWUXFWXUH� DQG
SKDVH� FRPSRVLWLRQ� RI� ODVHU� FRQGHQVDWHV� RI
YDQDGLXP�XVLQJ�WKH�HOHFWURQ�GLIIUDFWLRQ�DQG
HOHFWURQ�PLFURVFRS\�LQYHVWLJDWLRQ�DV�ZHOO�DV
WR� VWXG\� WKH� IHDWXUHV� RI� WKH� DPRUSKRXV�
FU\VWDO� SKDVH� WUDQVLWLRQ� DV� D� UHVXOW� RI� WKH
ILOP�KHDW�WUHDWPHQW�

7KH� ILOPV� ZHUH� SUHSDUHG� RQ� .&O� VXE�
VWUDWHV� ������� RULHQWDWLRQ�� E\� D� VWDQGDUG
ODVHU�GHSRVLWLRQ� WHFKQRORJ\� >����@�XVLQJ� WKH
SXOVH�VSXWWHULQJ�RI�D�KLJK�SXULW\�YDQDGLXP
WDUJHW� LQ� R[\JHQ� DWPRVSKHUH� LQ� D� IORZ�
WKURXJK�PRGH��7KH�ILOP�WKLFNQHVV� W�ZDV���
WR� ��� QP�� 1DQRVHFRQG� ODVHU� SXOVHV� DW� WKH
�����PP� ZDYHOHQJWK� LQ� WKH� 4�VZLWFK� PRGH
ZHUH� XVHG�� 7KH� SXOVH� UHSHWLWLRQ� IUHTXHQF\
Q� ����VÜ��� 7KH� VXEVWUDWH� WHPSHUDWXUH� 7VZDV�YDULHG�IURP����XS�WR�����&��7KH�R[\JHQ
SUHVVXUH� LQ� WKH� HYDSRUDWLRQ� FKDPEHU� 3�2��ZDV�YDULHG�IURP�����Ü��XS�WR�������Ü��3D��WKH
FRQGHQVDWLRQ� DQJOH� E� RI� WKH� ODVHU� HURVLRQ
SODVPD��WR�WKH�QRUPDO�WR�WKH�VXEVWUDWH�VXU�
IDFH�� ZDV� YDULHG� IURP� �� WR� ����� 7KH� ILOP
VWUXFWXUH�ZDV�LQYHVWLJDWHG�E\�WKH�WUDQVPLV�
VLRQ� HOHFWURQ� GLIIUDFWLRQ� DQG� HOHFWURQ� PL�
FURVFRS\�XVLQJ� WKH� DQDO\VLV� RI� EHQG�H[WLQF�
WLRQ� FRQWRXUV� WHFKQLTXH� >�@� DQG� PHDVXUH�
PHQWV� RI� WKH� UHODWLYH� GHQVLW\� FKDQJHV�K� RI
WKH� ILOP� VXEVWDQFH� DW� WKH� DPRUSKRXV� WR
FU\VWDO�VWDWH�WUDQVLWLRQ�>�@��,W�LV�NQRZQ�WKDW
WKH� FU\VWDO� ODWWLFH� RI� VSKHUXOLWH� JURZLQJ� LQ
DPRUSKRXV� PDWUL[� LV� UHJXODUO\� FXUYHG� >�@�
7KH�ORFDO�VSHFLILF�DQJOH�RI�WKH�FU\VWDO�ODWWLFH
WXUQLQJ�TORF�FKDUDFWHUL]HV�VXFK�D�FXUYDWXUH�,W� GHVFULEHV� WKH� URWDWLRQ� RI� FU\VWDO� SODQHV
SHU�XQLW�OHQJWK�RI�D�FU\VWDO�DQG�LV�H[SUHVVHG
LQ� GHJ�PP�� ,W� ZDV� GHWHUPLQHG� XVLQJ� ]RQH�
D[OH�SLFWXUHV�RI�EHQG�H[WLQFWLRQ�FRQWRXUV�LQ
WKH� HOHFWURQ�PLFURVFRSLF� LPDJHV� RI� FU\VWDOV
DFFRUGLQJ�WR�WKH�UHODWLRQVKLS
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ZKHUH� :� LV� WKH� GLVWDQFH� EHWZHHQ� SDLU� RI
EHQG� H[WLQFWLRQ� FRQWRXUV� FRUUHVSRQGLQJ� WR
GLIIUDFWLRQ� YHFWRUV� JKNO� DQG� JKBBNBBOB�� GKNO�� WKH
LQWHUSODQDU� GLVWDQFH�� O�� WKH� HOHFWURQ� ZDYH�

OHQJWK��7KH�VSHFLILF�LQWHJUDO�DQJOH�RI�FU\VWDO
ODWWLFH�WXUQLQJ�4LQW�ZDV�GHWHUPLQHG�DV�

4LQW� �M/��� ���

ZKHUH�/�LV�WKH�GLVWDQFH�EHWZHHQ�WKH�FHQWHUV
RI� ]RQH�D[OH� SLFWXUHV� ZLWK� ]RQH� D[HV� GL�
UHFWHG� WR� >X�Y�Z�@� DQG� >X�Y�Z�@�� M�� WKHDQJOH�EHWZHHQ�WKHVH�]RQH�D[HV�

7KH�UHODWLYH�GHQVLW\�FKDQJH�K��DFFRPSDQ\�
LQJ�WKH�FU\VWDOOL]DWLRQ��ZDV�GHWHUPLQHG�DV�
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,Q� (T������ 'U� �U&ÜUk�� ZKHUH� Uk� DQG� U&DUH� WKH� PDWHULDO� GHQVLW\� YDOXHV� LQ� DPRU�
SKRXV� DQG� FU\VWDO� VWDWH�� UHVSHFWLYHO\�� tkDQG�t&�� WKH� GLVWDQFHV� EHWZHHQ� IL[HG� ODEHOVRQ�WKH�VDPH�VLWH�RI�D�ILOP�EHIRUH�DQG�DIWHU
FU\VWDOOL]DWLRQ�� $V� WKH� ODEHOV� IL[HG� WR� WKH
ILOP�� WKH� VROLGLILHG� PLFUR� GURSOHWV� RI� PHOW
XVXDOO\� REVHUYHG� DW� ODVHU� VSXWWHULQJ� RI� D
PHWDO���VSUD\��HIIHFW��ZHUH�XVHG�

7KH� IROORZLQJ� UHVXOWV� RI� HOHFWURQ�PLFUR�
VFRSLF� LQYHVWLJDWLRQV� RI� WKH� VXEVWUDWH� WHP�
SHUDWXUH��6�DQG�WKH�R[\JHQ�SUHVVXUH�LQ�WKHHYDSRUDWLRQ� FKDPEHU� J�H��� HIIHFWV� RQ� WKHILOP� VWUXFWXUH� DQG� SKDVH� FRPSRVLWLRQ� KDYH
EHHQ� IRXQG�� ,W�KDV� EHHQ� HVWDEOLVKHG� WKDW� DW
IL[HG� �6�� WKH� R[\JHQ� FRQWHQW� LQ� WKH� ILOPVLQFUHDVHV� DV� 3�2��� ULVHV�� ZKLOH� DW� IL[HG3�2��� LW� GHFUHDVHV� ZLWK� LQFUHDVLQJ� �6�� $W3�2���RI�����Ü��3È��LQ�WKH��6�LQWHUYDO�IURP��� XS� WR� ����&� WKH� ILOP� RI�92���� FRPSRVL�WLRQ� LV� IRUPHG� RQ� ������ .&O� VXEVWUDWHV� DW
ODVHU�VSXWWHULQJ�RI�9�WDUJHW��$OO�UHIOHFWLRQV
RI� WKH� GLIIUDFWLRQ� SDWWHUQV� SUHVHQWHG� LQ
)LJ����FRUUHVSRQG�WR�WKLV�FRPSRXQG�92����LQDFFRUGDQFH� ZLWK� GDWD� RI� WKH� FDUG� ILOH
1R���Ü����� >�@� �YDQDGLXP�R[LGH�92����� IFFODWWLFH� ZLWK� SDUDPHWHU� D�� ������� QP��� $W�6� ����&�� D� SRO\FU\VWDO� ILOP� �)LJ���È�� LVIRUPHG�� $ERYH� ����&� �)LJ���E��� WKH� 92���ILOP� JURZV� DW� SUHGRPLQDQW� RULHQWDWLRQ� DF�
FRUGLQJ�WR�WKH�UHODWLRQ
������������!�92�����������������!�.&O���������
$W� WKH� VDPH� WLPH�� WKH� SUHVHQFH� RI� ^���`

UHIOHFWLRQV�LQ�WKH�GLIIUDFWLRQ�SDWWHUQ�DQG�RI
D� SULPDU\� GLIIUDFWLRQ� RQ� WZLQV� �PDUNHG� DV
''�� >�@� LQGLFDWHV� WKDW� IRU� VRPH� JUDLQV� RI
92�����WKH�IROORZLQJ�RULHQWDWLRQ�UHODWLRQVKLSWDNHV�SODFH�
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7KH� UHODWLRQV� ���� DQG� ���� DUH� W\SLFDO� RI
WKH� HSLWD[LDO� JURZWK� RI� PHWDOV� ILOPV� ZLWK
IFF�VWUXFWXUH� �IRU�H[DPSOH�$X��DW�FRQGHQVD�
WLRQ�RQ�������VXUIDFHV�RI�DONDOL�KDOLGH�FU\V�
WDOV�>��@��$W�3�2��� �������Ü��3D�ZLWKLQ�WKH7V� LQWHUYDO� IURP� ��� XS� WR� ����&�� WKH� FRQ�GHQVDWHV�ZLWK�DPRUSKRXV��9�2���DQG�FU\VWDO�92�����FRPSRQHQWV�DUH�IRUPHG��7KH�DPRXQWRI� ILQH�GLVSHUVHG�FU\VWDO�92����SKDVH� LQ�WKHILOPV� LQFUHDVHV� ZLWK� HOHYDWLQJ� VXEVWUDWH
WHPSHUDWXUH� 7V�� WKXV� FRUUHVSRQGLQJ� WR� WKHJHQHUDO�LQFUHDVLQJ�RI�9�FRQWHQW�LQ�WKH�ILOP�
7KLV�LV�LQ�DJUHHPHQW�ZLWK�WKH�JHQHUDO�WUHQG
WR� GHFUHDVLQJ� HIILFLHQF\� RI� R[\JHQ� FDSWXUH
LQ� WKH� JURZLQJ� ILOP� DW� LQFUHDVLQJ� 7V� DWIL[HG�3�2���>�@�7KH� HIIHFW� RI� SKDVH� FRPSRVLWLRQ� IUDF�
WLRQDWLRQ� LQ� WKH� ILOP� GHSHQGLQJ� RQ� WKH
FRQGHQVDWLRQ� DQJOH� E� RI� WKH� SODVPD�YDSRU
IORZ� KDV� EHHQ� UHYHDOHG�� 7KH�92���� FU\VWDOSKDVH�FRQWHQW� LQ�WKH� ODVHU�FRQGHQVDWHV�GH�
FUHDVHV� ZLWK� LQFUHDVLQJ� E� �WKH� DQJOH� E
EHLQJ� PHDVXUHG� IURP� WKH� QRUPDO� WR� WKH
VXEVWUDWH� VXUIDFH��� 7KH� VWUXFWXUH� DQG
SKDVH� FRPSRVLWLRQ� RI� ILOPV� GHSRVLWHG� DW�E
 ����&� LV� LOOXVWUDWHG� E\� )LJV���È� DQG� �E�
,Q� WKH� LQLWLDO� VWDWH�� WKH� ILOP� LV� ELSKDVH�
ERWK�DPRUSKRXV�DQG�FU\VWDO��92�����SKDVHVDUH� SUHVHQW�� $IWHU� WKH� ILOP� KHDWLQJ� ZLWK
HOHFWURQ� EHDP�� WKH� DPRUSKRXV� SKDVH� LV
FU\VWDOOL]HG� ZLWK� IRUPDWLRQ� RI� 9�2�VSKHUXOLWHV��$W�E�#����&��WKH�92����FU\VWDOSKDVH� KDV� EHHQ� QRW� UHYHDOHG� E\� HOHFWURQ
GLIIUDFWLRQ�DQG�PLFURVFRS\��$Q�DPRUSKRXV
VLQJOH�SKDVH�FRQGHQVDWH�LV�IRUPHG��)LJV���F�
�G��� $IWHU� WKH� ILOP� FU\VWDOOL]DWLRQ� E\
PHDQV� RI� HOHFWURQ� EHDP�� LWV� FRPSRVLWLRQ
FRUUHVSRQGV� WR� 9�2�� �)LJ���I��� $OO� UHIOHF�WLRQV� LQ� WKLV�GLIIUDFWLRQ�SDWWHUQ�EHORQJ� WR
9�2�� DQG� DUH� LQ� DFFRUGDQFH� ZLWK� GDWD� RIWKH� FDUG� ILOH� 1R��������� >��@� �YDQDGLXP
R[LGH�9�2��� UKRPERKHGUDO� ODWWLFH�ZLWK�SD�

UDPHWHUV� D� �������� QP�� F� ��������QP
DQG�F�D� ���������

7KXV��ZLWK�WKH�UHGXFWLRQ�RI�E��WKH�WRWDO
FRQWHQW� RI� YDQDGLXP� LQ� WKH� ILOPV� LQ�
FUHDVHV�� ZKLOH� WKH� R[\JHQ� RQH� GHFUHDVHV�
4XDOLWDWLYHO\�� WKLV� LV� LQ� DJUHHPHQW� ZLWK
WKH� FKDUDFWHU� RI� DQJXODU� GLVWULEXWLRQ� RI
ODVHU� HURVLRQ� SODVPD� SDUWLFOHV�� )RU� H[DP�
SOH�� WKH� DQJXODU� GLVWULEXWLRQ� GLDJUDPV� RI
QHXWUDO� &R� DWRPV� XQGHU� ODVHU� UDGLDWLRQ
ZLWK� WKH� VLPLODU� FKDUDFWHULVWLFV� DUH� �H[�
WHQGHG�� DORQJ� WKH� QRUPDO� WR� WKH� VDPSOH
>��@�� 7KLV� UHVXOWV� LQ� DQ� LPSURYHPHQW� RI
VR�FDOOHG� �HIIHFWLYH�� YDFXXP� �L�H�� WR� WKH
UHGXFWLRQ� RI� R[\JHQ� �HIIHFWLYH�� SUHVVXUH�
>��@� QHDU� WKH� SURSDJDWLRQ� D[LV� RI� WKH
YDSRU�SODVPD� IORZ��$� IORZ�RI�PHWDO� YDSRU
DQG�SODVPD� HMHFWV� R[\JHQ� IURP� WKH�SURSD�
JDWLRQ�D[LV� WR� WKH�SHULSKHU\�� ,W� LV�QDWXUDO
WKDW�LQ�WKLV�FDVH��WKH�R[\JHQ�FRQFHQWUDWLRQ
LQ� ILOPV� LQFUHDVHV� ZLWK� HQODUJLQJ� FRQGHQ�
VDWLRQ�DQJOH�E�RI�ODVHU�HURVLRQ�SODVPD��7KH
VWDELOLW\�RI�DPRUSKRXV�FRPSRQHQW� LQ� ODVHU
FRQGHQVDWHV� RI� YDQDGLXP�ZDV� LQYHVWLJDWHG
XQGHU� DQQHDOLQJ� RI� WKH� SUHSDUHG� ILOPV� RQ
WKH� VXEVWUDWH�� 7KH� DQQHDOLQJ� ZDV� UHDOL]HG
LQ� YDFXXP� DIWHU� SXPSLQJ�RXW� RI� R[\JHQ
ZLWKRXW�WKH�UH�SUHVVXUL]DWLRQ�RI�WKH�HYDSR�
UDWLRQ� FKDPEHU�� $W� DQQHDOLQJ� WHPSHUD�
WXUHV� �DQd����&�� QR� FU\VWDOOL]DWLRQ� RIDPRUSKRXV�FRPSRQHQW�ZDV�REVHUYHG�

7KH� DPRUSKRXV� ILOPV� FU\VWDOOL]H� XQGHU
HOHFWURQ�EHDP�KHDWLQJ��$W�WKH�LQLWLDO�VWDJH
RI� WUDQVIRUPDWLRQ�� WKUHH� SULPDU\�PRUSKR�
ORJLFDO� W\SHV� RI� 9�2�� FU\VWDOV� KDYH� EHHQREVHUYHG�� 7KH� URXQGHG� IRUP� FU\VWDOV� DUH
RULHQWHG� VR� WKDW� WKH� EDVLF� SODQH� ������ RI
9�2�� LV�SDUDOOHO�WR�WKH�ILOP�VXUIDFH��$V�WRVWULS�OLNH� DQG� FUHVFHQW�VKDSHG� FU\VWDOV�
YDULRXV� FU\VWDOORJUDSKLF� SODQHV� PD\� EH
SDUDOOHO� WR� WKH� ILOP� VXUIDFH�� 7KH� VDPH
WKUHH� SULPDU\� PRUSKRORJLFDO� IRUPV� ZHUH
REVHUYHG�EHIRUH�IRU�&U�2��FU\VWDOV��KDYLQJ

)LJ�����(OHFWURQ�GLIIUDFWLRQ�SLFWXUHV�RI�ILOPV�GHSRVLWHG�DW�ODVHU�VSXWWHULQJ�RI�9�RQ�VXEVWUDWHV������
.&O�DW�3�2��� �����Ü��3D��7V� ����&��D����6� �����&��E��
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FU\VWDO� ODWWLFH� VLPLODU� WR� WKDW� RI� 9�2��JURZLQJ� LQ� DPRUSKRXV� ILOPV� SUHSDUHG� LQ
WKH�VDPH�ZD\�E\� ODVHU�VSXWWHULQJ�RI�&U� LQ
R[\JHQ� DWPRVSKHUH� >�@��$V� D� UXOH�� WKH� KR�
PRJHQHRXV� QXFOHDWLRQ� RI� VWULS�OLNH� FU\VWDOV
WDNHV�SODFH�LQ�DPRUSKRXV�PDWUL[��WKH�WHUPL�
QRORJ\� XVHG� LQ� >�@� LV� NHSW��� 7KH� FUHVFHQW�
VKDSHG�FU\VWDOV�DUH�IRUPHG�LQ�WKH�FRXUVH�RI
WUDQV�URWDWLRQDO�GLVWRUWLRQ�RI�VWULS�OLNH�FU\V�
WDOV��7KH�URXQGHG�VKDSH�FU\VWDOV�FDQ�QXFOH�
DWH� ERWK� LQ� WKH� IUHH� VWDWH� DQG� LQ� D� ERXQG

VWDWH�KHWHURJHQHRXVO\�RQ�D�VLGH�VXUIDFH�RI�D
VWULS�OLNH�RU�FUHVFHQW�VKDSHG�FU\VWDO�

$� W\SLFDO� H[DPSOH� RI� PRUSKRORJ\� DQG
RULHQWDWLRQ� HYROXWLRQ� RI� WKH� FU\VWDOV� LV
VKRZQ� LQ� )LJ����� )LUVW�� D� VWULS�OLNH� 9�2�FU\VWDO��DUHD����LV�QXFOHDWHG�RULHQWHG�VR�WKDW
WKH� 9�2�� SODQH� ��� �� ��� LV� SDUDOOHO� WR� WKHDPRUSKRXV�ILOP�VXUIDFH��'XULQJ�WKH�JURZWK
SURFHVV� WKH� FU\VWDO� ODWWLFH� WXUQV� DERXW� DQ
D[LV� SHUSHQGLFXODU� WR� WKH� ��

BB
� �� ��� SODQHV� DW

WKH�DQJOH�T���� ���������T����EHLQJ�WKH�DQJOHEHWZHHQ� GLUHFWLRQV� RI� ]RQH� D[HV� >���@� DQG

)LJ�����7KH�VWUXFWXUH�RI�ILOPV�GHSRVLWHG�DW�ODVHU�VSXWWHULQJ�RI�9�DW�7V� ����&�LQ�R[\JHQ�DWPRVSKHUH
DW�3�2��� �������Ü��3D��HOHFWURQ�GLIIUDFWLRQ�SLFWXUH�IURP�D�WZR�SKDVH�ILOP��FU\VWDO�92����DQG�DPRU�
SKRXV� 9�2��� LQ� WKH� LQLWLDO� VWDWH�� WKH� FRQGHQVDWLRQ� DQJOH� RI� ODVHU� HURVLRQ� SODVPD� E� ����� &� �D��PLFURJUDSK� RI� WKLV� ILOP� DIWHU� LWV� SDUWLDO� FU\VWDOOL]DWLRQ� ZLWK� HOHFWURQ� EHDP� �E��� DW� WKH� ULJKW� WRS
FRUQHU� RI� WKH� PLFURJUDSK� WKH� HOHFWURQ� GLIIUDFWLRQ� SDWWHUQ� RI� D� 9�2�� VSKHUXOLWH� LV� JLYHQ�� F�� G
FRQGHQVDWLRQ� DW� E� ����� &�� WKH� HOHFWURQ� GLIIUDFWLRQ� SDWWHUQ� DQG�PLFURJUDSK� RI� WKLV� ILOP� DIWHU� LWV
RYHUDOO�FU\VWDOOL]DWLRQ��H��I��UHVSHFWLYHO\���7KH�SRVLWLRQ�RI�DGMRLQHG�PDUNV��PLFURGURSV�RI�9��EHIRUH
DQG�DIWHU�FU\VWDOOL]DWLRQ�RI�D�ILOP�LV�LQGLFDWHG�E\�D�GRWWHG�OLQH��Ü�Ü��
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>���@�DW�DUHDV���DQG���RI�WKH�FU\VWDO���7KHQ
WKH� URXQGHG� FU\VWDO� �� JURZV� HSLWD[LDOO\� DW
WKH�VLGH�FU\VWDO�VXUIDFH� LQ�WKH�DUHD���DV�RQ
D� VHHG��7KH� FU\VWDO� ODWWLFH� RI� D� FU\VWDO� �� LV
URWDWHG� ZLWK� UHVSHFW� WR� WKH� DUHD� �� DW� WKH
DQJOH� T���� �������� �T���� LV� WKH� DQJOH� EH�WZHHQ� GLUHFWLRQV� RI� ]RQH� D[HV� >���@� DQG
>���@� RI� DUHDV� �� DQG� ��� UHVSHFWLYHO\��� 7KH
FU\VWDO���LV�RULHQWHG�VR�WKDW�WKH�9�2��SODQHV��� �� ��� DUH� SDUDOOHO� WR� WKH� DPRUSKRXV� ILOP
VXUIDFH��$V�D�UXOH�� WKH�FU\VWDOV� RI� WKLV�RUL�
HQWDWLRQ�KDYH�WKH�URXQGHG�IRUP��WKDW�LV�MXVW
REVHUYHG�LQ�WKLV�FDVH��7KH�UHVXOWLQJ�URWDWLRQ
DQJOH�T���� ���������T����EHLQJ�WKH�DQJOH�EH�WZHHQ�GLUHFWLRQV�RI�]RQH�D[HV�>���@�DQG�>���@
RI� DUHDV� �� DQG� ��� UHVSHFWLYHO\��� $FFXUDWH� WR
WZR� GHFLPDO� SODFHV�� T���� �T������T����� ,QDUHDV��Ü�Ü��RI�HSLWD[LDO�MRLQW�9�2��FU\VWDOV�WKH�IROORZLQJ�UHODWLRQ�LV�YDOLG�
��
BB
����>���@�����

BB
����>���@�����

BB
����>���@��������

ZKHUH�WKH�SODQHV���BB������RI�9�2��DUH�SHUSHQGLFX�ODU� WR� WKH� ILOP� VXUIDFH� DQG� WKHLU� RULHQWDWLRQ� LV
WKH�VDPH�LQ�DOO�WKUHH�DUHDV�RI�WKH�ILOP��)LJ�����

7KH� FU\VWDOOL]DWLRQ� RI� DPRUSKRXV� SKDVH
LV�DFFRPSDQLHG�E\�LQFUHDVLQJ�ILOP�PDWHULDO
GHQVLW\�� 7KH� W\SLFDO� SLFWXUH� RI� D� SRO\�
PRUSK� �L�H�� DW� XQFKDQJHG� ILOP� FRPSRVL�
WLRQ��WUDQVLWLRQ�IURP�DPRUSKRXV�WR�FU\VWDO

VWDWH�LV�VKRZQ�LQ�)LJV���G�DQG��I��7KH�EUR�
NHQ�GDVKHG�OLQH��Ü�Ü��FRQQHFWV�WKH�FRQMX�
JDWHG� ODEHOV�� WKH� GLVWDQFH� EHWZHHQ� WKRVH
EHLQJ�FKDQJHG�DIWHU�WKH�ILOP�FU\VWDOOL]DWLRQ�
7KLV�PDNHV�LW�SRVVLEOH�WR�PHDVXUH�WKH�UHOD�
WLYH�9�2��GHQVLW\�FKDQJHV�K�DFFRPSDQ\LQJWKH� DPRUSKRXV�WR�FU\VWDO� WUDQVLWLRQ� XVLQJ
H[SUHVVLRQ������)RU�H[DPSOH��WKH�FKDQJH�RI
WKH�GLVWDQFH�EHWZHHQ�ODEHOV���DQG���LQ�)LJ�
�G�LV�VXFK�WKDW�tk�t&� ��������$FFRUGLQJWR� �����K�|��������7KH�VWDWLVWLFDO�SURFHVVLQJ
RI�WKH�QXPHULFDO�GDWD�REWDLQHG�XVLQJ�D�QXP�
EHU�RI�PLFURSKRWRV��WKH�DYHUDJH�YDOXH�RI�K�LV
DERXW�������

7KH� SRVLWLYH� YDOXH� RI� K� LQGLFDWHV� WKH
LQFUHDVLQJ� GHQVLW\� RI� WKH� ILOP� PDWHULDO
DIWHU� LWV� FU\VWDOOL]DWLRQ�� 7KHUHIRUH�� WKH
9�2�� FU\VWDO� QXFOHXV� JURZLQJ� LQ� DPRU�SKRXV� PDWUL[� LV� DOZD\V� VXEMHFWHG� WR� WHQ�
VLOH� VWUHVV�� $V� D� UHVXOW�� WKH� FU\VWDO� EHQGV
LQ� D� UHJXODU� IDVKLRQ�� DV� LV� VHHQ� LQ�)LJ����
,Q� WKLV� ILJXUH�� WKH� VWUDLJKW� OLQHV� GHQRWH
WKH� PXWXDO� XQDPELJXRXV� FRQQHFWLRQ� EH�
WZHHQ� UHIOHFWLRQV� LQ� WKH� GLIIUDFWLRQ� SDW�
WHUQV� DQG� EHQG� H[WLQFWLRQ� FRQWRXUV� LQ� WKH
PLFURSKRWRJUDSK�� 7KH� VHOHFWHG� DUHD� GLI�
IUDFWLRQ�SDWWHUQ�IURP�WKH�DUHD���LV�UHODWHG
WR� D� URXQGHG� FU\VWDO� JURZQ� KHWHURJHQH�
RXVO\�RQ�D�VLGH�VXUIDFH�RI�D�VWULS�OLNH�RQH�
7KH�SUHVHQFH�RI�D�FRQWUDVW�EHQG�H[WLQFWLRQ

)LJ����� 7KH� VWUXFWXUH� DQG� PRUSKRORJ\� RI� 9�2�� FU\VWDOV� JURZLQJ� DW� WKH� HOHFWURQ� EHDP� KHDWLQJ� RIDPRUSKRXV�ILOPV� LQ�D�FROXPQ�RI�DQ�HOHFWURQ�PLFURVFRSH����DQG���� WKH�GLIIHUHQW�DUHDV�RI�WKH�VDPH
VWULS�VKDSHG� FU\VWDO����� WKH� URXQGHG� FU\VWDO� �WKH� WHUPLQRORJ\�XVHG� LQ� >�@� LV� NHSW���7KH� UHIOHFWLRQV
EHORQJLQJ� WR� DERYH�PHQWLRQHG� ]RQHV� RI� FU\VWDO� SODQHV� DUH� FRQQHFWHG� ZLWK� GDVKHG� OLQHV� �DW� WZR
VHOHFWHG�DUHDV�RI�GLIIUDFWLRQ�SDWWHUQV�SRVLWLRQHG�LQ�WKH�OHIW�SDUW�RI�WKH�PLFURJUDSK��
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FRQWRXUV� DQG� RI� D� YDU\LQJ� ]RQH� D[LV� SLF�
WXUHV� ��Ü�Ü��� LQ� WKH� LPDJH�RI� D� VWULS�OLNH
9�2�� FU\VWDO� PDNHV� LW� SRVVLEOH� WR� REWDLQWKH� QXPHULFDO� FKDUDFWHULVWLFV� RI� WKH� FU\V�
WDO� ODWWLFH� EHQGLQJ� XVLQJ� WKH� IRUPXODV� ���
DQG������7KH�PHDVXUHG�UHVXOWV�DUH�VKRZQ�LQ
WKH�7DEOH��$FFRUGLQJ�WR�WKLV�WDEOH�� WKH�FXU�
YDWXUH�RI�WKH�9�2��FU\VWDO� ODWWLFH�DWWDLQVa���GHJ�PP�

7KXV��WR�FRQFOXGH��DW� ODVHU�VSXWWHULQJ�RI
YDQDGLXP� LQ� R[\JHQ� DWPRVSKHUH�� WKH� FDS�
WXUH� RI� R[\JHQ� DQG� LWV� FRQFHQWUDWLRQ� &�2�
LQ�ILOPV�DW�D�IL[HG�VXEVWUDWH�WHPSHUDWXUH��VJURZV� ZLWK� R[\JHQ� SUHVVXUH� 3�2��� LQ� WKHHYDSRUDWLRQ�FKDPEHU�ZKLOHDW�IL[HG�3�2����LWGHFUHDVHV� ZLWK� LQFUHDVLQJ� �V�� $W� 3�2��� ����Ü��3D��ZLWKLQ�WKH��V�UDQJH�IURP����XS�WR����&��WKH�FU\VWDO�FRQGHQVDWH�92����LV�IRUPHG�$ERYH�����&��WKH�92����ILOP�JURZV�ZLWK�D�SUH�GRPLQDQW� ���������!92��������������!.&O

RULHQWDWLRQ�� $W� 3�2��� �������Ü�� 3D�� LQ� WKH
�V� UDQJH� IURP����XS�WR�����&��WKH�FRQGHQ�
VDWHV� FRQWDLQLQJ� DPRUSKRXV� �9�2��� DQG
FU\VWDO� �92�����FRPSRQHQWV�DUH�IRUPHG��7KHIUDFWLRQDWLRQ� RI� WKH� ILOP� VWUXFWXUH� DQG
SKDVH�FRPSRVLWLRQ�GHSHQGLQJ�RQ�WKH�FRQGHQ�
VDWLRQ�DQJOH�E�RI�WKH�YDSRU�SODVPD�IORZ�KDV
EHHQ� UHYHDOHG�� :LWK� JURZLQJ� E�� WKH� DPRU�
SKRXV�SKDVH�DPRXQW�DQG�R[\JHQ�FRQWHQWV�LQ
WKH�ILOP�LV�LQFUHDVHG��7KH�FU\VWDOOL]DWLRQ�RI
DPRUSKRXV� 9�2�� SKDVH� LV� DFFRPSDQLHG� E\LQFUHDVLQJ�RI�WKH�PDWHULDO�GHQVLW\�E\W�������
7KH�9�2�� VSKHUXOLWHV� JURZLQJ� LQ� DPRUSKRXVILOPV�KDYH�D�FXUYHG�FU\VWDO�ODWWLFH��7KH�YDOXH
RI�LWV�FXUYDWXUH�DWWDLQV����GHJ�PP�

7KLV�ZRUN�KDV� EHHQ� GRQH�XQGHU� WKH�SDU�
WLDO� ILQDQFLDO� VXSSRUW� E\� ,17$6� �*UDQW
1R���������

)LJ�����7KH�FKDQJHV�LQ�]RQH�D[LDO�SLFWXUHV���Ü�Ü���DORQJ�D�VWULS�OLNH�9�2��FU\VWDO��7KH�VWUDLJKW�OLQHVVKRZ� WKH� XQDPELJXRXV� FRQQHFWLRQ� EHWZHHQ� UHIOHFWLRQV� �LQ� HOHFWURQ� GLIIUDFWLRQ� SDWWHUQV�� DQG� EHQG
H[WLQFWLRQ�FRQWRXUV��LQ�WKH�PLFURJUDSK���7KH�VHOHFWHG�DUHD�RI�GLIIUDFWLRQ�SDWWHUQ�IURP�DUHD���UHODWHV
WR�WKH�URXQGHG�FU\VWDO�JURZQ�KHWHURJHQHRXVO\�RQ�D�VLGH�VXUIDFH�RI�D�VWULS�OLNH�RQH�
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5HIHUHQFHV
� ���$�*�%DJPXW�� 9�0�.RVHYLFK�� *�3�1LNRODLFKXN

HW�DO���)XQFWLRQDO�0DWHULDOV���������������
� ���$�*�%DJPXW�� 6�1�*ULJRURY�� 9�<X�.RORVRY� HW

DO���3RYHUNKQRVW±��1R����������������
� ���5�1�3OHWQ\RY�� 9�$�*XEDQRY�� $�$�)RWLHY�

105�LQ�9DQDGLXP�2[LGH�&RPSRXQGV��1DXND�
0RVFRZ��������>LQ�5XVVLDQ@�

� ���9�1�$QGUHHY�� 0�$�*XUYLFK�� 9�$�.OLPRY� HW
DO���3LV±PD�Y�=K��7HNKQ��)L]�����������������

� ���5�$�$OLHY�� 9�1�$QGUHHY�� 9�$�.OLPRY� HW� DO��
=K��7HNKQ��)L]�����������������

� ���$�*�%DJPXW�� 6�1�*ULJRURY�� 9�<X�.RORVRY� HW
DO���3RYHUNKQRVW±��1R���������������

� ���9�<X�.RORVRY��$�5�7KROHQ��$FWD�0DWHULDOLD�����
�������������

� ���,QWHUQDWLRQDO� &HQWHU� IRU� 'LIIUDFWLRQ� 'DWD� �
-&3'&��������FDUG�1R���������

� ���9�0�,HYOHY�� /�,�7UXVRY�� 9�$�.KROP\DQVN\�
6WUXFWXUH� 7UDQVIRUPDWLRQV� LQ� 7KLQ� )LOPV�
0HWDOOXUJLD��0RVFRZ��������>LQ�5XVVLDQ@�

����3�+LUVFK�� $�+RZLH�� 5�1LFKROVRQ� HW� DO��� (OHF�
WURQ� 0LFURVFRS\� RI� 7KLQ� &U\VWDOV�� %XWWHU�
ZRUWKV��/RQGRQ��������

����,QWHUQDWLRQDO� &HQWHU� IRU� 'LIIUDFWLRQ� 'DWD� �
-&3'&��������FDUG�1R���������

����$�9�=HQNHYLFK��,�'�.KDEHODVKYLOL��9�1�1HYROLQ�
,]Y��98=RY��(OHNWURQLND��1R�������������

����%�.�.RWO\DUFKXN�� /�*�0DQVXURY�� *�9�3O\DW�
VNR�HW�DO���8NU��)L]��=K��������������������

7DEOH��&KDUDFWHULVWLFV�RI�ODWWLFH�EHQGLQJ�LQ�9�2��FU\VWDO�JURZLQJ�DW�FU\VWDOOL]DWLRQ�RI�DPRUSKRXVILOP��DFFRUGLQJ�WR�)LJ����
=RQH
QXPEHU

=RQH�D[LV
LQGLFHV
>X�Y�Z@

,QWHJUDO�ODWWLFH�EHQGLQJ�EHWZHHQ�]RQHV
L�DQG�N

/RFDO�ODWWLFH�EHQGLQJ�EHWZHHQ�FRQWRXUV�
�K�N�O��DQG��K
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1RWH�� /LN� LV� WKH� GLVWDQFH� EHWZHHQ� WKH� FHQWHUV� RI� ]RQH�D[LDO� SDWWHUQV� ZLWK� ]RQHV� GLUHFWHG� WR
>XL�YL�ZL@� DQG� >XN� YN�ZN@��MLN� LV� WKH� DQJOH� EHWZHHQ� WKHVH� ]RQH� D[HV��4LQWLN� LV� D� VSHFLILF� LQWHJUDODQJOH�RI�FU\VWDO�ODWWLFH�WXUQ�EHWZHHQ�WKHVH�]RQH�D[HV��G��LQWHUSODQDU�GLVWDQFH��:�LV�WKH�GLVWDQFH
EHWZHHQ�SDLU�RI�EHQG�H[WLQFWLRQ�FRQWRXUV��4ORF�LV�WKH�ORFDO�VSHFLILF�DQJOH�RI�FU\VWDO�ODWWLFH�WXUQ�
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