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,QWHJULQV� DUH� KHWHURGLPHULF� WUDQVPHPEUDQH� JO\FRSURWHLQ�
FRPSRVHG� RI� QRQ�FRYDOHQWO\� OLQNHG�D� DQG�E� VXEXQLWV�� 7KH\� DUH� FHOO�
VXUIDFH� DGKHVLRQ� PROHFXOHV� HVVHQWLDO� IRU� FHOO�PDWUL[� DQG� FHOO�FHOO�
LQWHUDFWLRQ�DQG�DUH�FDSDEOH�RI�WUDQVPLWWLQJ�VLJQDOV�IURP�ZLWKLQ�RU�IURP�
ZLWKRXW�WKH�FHOO���

,QWHJULQV� DUH� LPSRUWDQW� IRU� HSLGHUPR�GHUPDO� DQFKRUDJH��*HQHWLF�
RU� DXWRLPPXQH� G\VIXQFWLRQ� RI� D�E�� UHVXOWV� LQ� EOLVWHULQJ� RI� VNLQ� DQG�
PXFRXV�PHPEUDQHV��OLNH�MXQFWLRQDO�HSLGHUPRO\VLV�EXOORVD�ZLWK�S\ORULF�
DWUHVLD�DQG�FLFDWULFLDO�SHPSKLJRLG�UHVSHFWLYHO\��([SUHVVLRQ�RI�GLIIHUHQW�
W\SHV� RI� LQWHJULQV� RQ� WKH� VXUIDFH� RI� NHUDWLQRF\WHV�� ILEUREODVWV��
HQGRWKHOLDO�FHOOV�DQG�EORRG�FHOOV�LV�HVVHQWLDO�IRU�ZRXQG�KHDOLQJ���

,Q�PDOLJQDQF\�� LQFUHDVHG� H[SUHVVLRQ� RI� LQWHJULQ� SURPRWHV� WXPRU�
JURZWK� DQG�PHWDVWDVLV��0HWDVWDVLV� LV� SURPRWHG� E\� LQWHJULQV� LQ� WKUHH�
SULQFLSOH�PHFKDQLVPV�� WKURXJK�VWLPXODWLQJ�FHOO�PLJUDWLRQ��SURGXFWLRQ�
RI�SURWHDVHV�DQG�E\�LQFUHDVLQJ�EORRG�YHVVHO�IRUPDWLRQ���

%HWD���LQWHJULQV�RQ�OHXNRF\WHV�DUH�LPSRUWDQW�IRU�WKHLU�UHFUXLWPHQW�
WR�VLWHV�RI�LQIODPPDWLRQ�DQG�LQIHFWLRQ��*HQHWLF�G\VIXQFWLRQ�RI�E��
VXEXQLW�UHVXOWV�LQ�WKH�LPPXQH�GHILFLHQF\�V\QGURPH�NQRZQ�DV�
OHXNRF\WH�DGKHVLRQ�GHILFLHQF\��FKDUDFWHUL]HG�E\�LQDELOLW\�RI�OHXNRF\WHV�
WR�PLJUDWH�DQG�SKDJRF\WRVH��%HWD���LQWHJULQV�DOVR�KHOS�LQ�SURYLGLQJ�
FORVH�FRQWDFW�IRU�DQWLJHQ�SUHVHQWDWLRQ�WR�7�O\PSKRF\WHV�DQG�OHXNRF\WH�
DFWLYDWLRQ��/)$����,&$0���LQWHUDFWLRQ�EHWZHHQ�7�O\PSKRF\WHV�DQG�
VRPDWLF�FHOOV�LV�VHHQ�LQ�PDQ\�LPPXQRORJLF�VNLQ�FRQGLWLRQV��VXFK�DV�
FRQWDFW�GHUPDWLWLV��SVRULDVLV��OLFKHQ�SODQXV��YLWLOLJR��VFOHURGHUPD�DQG�
RWKHUV��ZKLFK�PDNH�WKHP�SRWHQWLDO�GUXJ�WDUJHWV��
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�,QWURGXFWLRQ�
+\QHV� LQ� ����>�@� ZDV� WKH� ILUVW� WR� DSSO\� WKH� WHUP� �,QWHJULQ�� WR�

GHVFULEH�D� IDPLO\�RI�VWUXFWXUDOO\�� LPPXQRFKHPLFDOO\�DQG�IXQFWLRQDOO\�
UHODWHG� UHFHSWRUV�� ZKLFK� LQWHJUDWHG� WKH� H[WUDFHOOXODU�PDWUL[� ZLWK� WKH�
LQWUDFHOOXODU�F\WRVNHOHWRQ�WR�PHGLDWH�FHOO�DGKHVLRQ�DQG�PLJUDWLRQ��

,QWHJULQV� DUH� PROHFXOHV� HVVHQWLDO� IRU� FHOO�FHOO� DQG� FHOO�VXEVWUDWH�
DGKHVLRQ�� 7KH\� DUH� FHOO� VXUIDFH� WUDQVPHPEUDQH� JO\FRSURWHLQV� WKDW�
IXQFWLRQ� DV� DGKHVLRQ� UHFHSWRUV� WUDQVPLWWLQJ� ELRFKHPLFDO� DQG�
PHFKDQLFDO� VLJQDOV� LQ� D� ELGLUHFWLRQDO� PDQQHU� DFURVV� WKH� SODVPD�
PHPEUDQH� DQG� WKXV� LQIOXHQFH� PRVW� FHOOXODU� IXQFWLRQV� VXFK� DV�
SUROLIHUDWLRQ�� GLIIHUHQWLDWLRQ�� DSRSWRVLV� DQG� FHOO� PLJUDWLRQ� >��� �@��
$PRQJ� D� KRVW� RI� RWKHU� DGKHVLRQ� PROHFXOHV�� LQFOXGLQJ� VHOHFWLQV��
PHPEHUV� RI� LPPXQRJOREXOLQ� VXSHUIDPLO\�� DQG� FDGKHULQV�� WRJHWKHU��
WKH\�SDUWLFLSDWH�LQ�HYHU\�FHOOXODU�DFWLYLW\��DOWKRXJK�WKH\�PD\�EH�ODWHQW��
L�H�� QRW� H[SUHVVHG� XQWLO� WKH� FHOO� LV� VWLPXODWHG�� H[SUHVVHG� YHU\�
WUDQVLHQWO\�RU�PD\�EH�H[SUHVVHG�IRU�ORQJHU�SHULRGV�>�@���

,QWHJULQV�DQG�WKHLU�OLJDQGV�SOD\�NH\�UROHV�LQ�GHYHORSPHQW��LPPXQH�
UHVSRQVHV�� OHXNRF\WH� WUDIILFNLQJ�� DQG� KHPRVWDVLV�� 7KH\� VKDUH� LQ� WKH�
SDWKRJHQHVLV� RI� PDQ\� JHQHWLF�� DXWRLPPXQH� DQG� PDOLJQDQW� GLVHDVHV��
DQG�DUH� WKH� UHFHSWRUV� IRU�PDQ\�YLUXVHV�DQG�EDFWHULD��+HQFH�� LQWHJULQV�
DUH�D�SURPLVHG�WDUJHW�RI�IXWXUH�HIIHFWLYH�GUXJV�>����@���

$�EULHI�GLVFXVVLRQ�RI�LQWHJULQ�VWUXFWXUH��YDULDEOH�PRGHV�RI�DFWLRQ��
LPSRUWDQW�UROH�LQ�FXWDQHRXV�KHDOWK�DQG�GLVHDVH��DQG�WKHLU�IXWXUH�UROH�DV�
GUXJ�WDUJHWV�ZLOO�EH�SUHVHQWHG��
�
,QWHJULQ�6WUXFWXUH�	�0HFKDQLVP�RI�$FWLRQ�
������6WUXFWXUH��

(DFK�LQWHJULQ�LV�D�KHWHURGLPHU�FRPSRVHG�RI�DQ�DOSKD��D��DQG�D�
EHWD��E��VXEXQLW�WKDW�DUH�VWDELOL]HG�E\�QRQ�FRYDOHQW�ERQGV��2Q�
VHDUFKLQJ�WKH�KXPDQ�JHQRPH�����D�DQG���E�VXEXQLWV�KDYH�EHHQ�
UHFRJQL]HG��6RPH�OLPLWDWLRQV�IRU�GLPHU�IRUPDWLRQ�XVLQJ�FHUWDLQ�D�DQG�
E�VXEXQLWV�H[LVW�UHVXOWLQJ�LQ�WKH�IRUPDWLRQ�RI�RQO\����GLIIHUHQW�
LQWHJULQV�>����@��

$OWKRXJK� WKHUH� DUH� QR� JHQHWLF� UHODWLRQV� EHWZHHQ� D�� DQG� E�
VXEXQLWV�� WKH\� VKDUH� VLPLODULW\� LQ� GRPDLQ� VWUXFWXUH� >�@�� (DFK� VXEXQLW�
FRQWDLQV� WKUHH� GRPDLQV�� D� ELJ� JO\FRV\ODWHG� H[WUDFHOOXODU� GRPDLQ�
�FRQVLVWLQJ�RI�PRUH�WKDQ�����RI�WKH�ZKROH�PROHFXOH���D�K\GURSKRELF�
WUDQVPHPEUDQH� GRPDLQ� �UHVSRQVLEOH� IRU�PHPEUDQH� DQFKRULQJ�� DQG� D�



(J\SWLDQ�'HUPDWRORJ\�2QOLQH�-RXUQDO���������������������������9RO����1R������-XQH�������

� ������

VPDOO� F\WRSODVPLF� GRPDLQ� ��)LJXUH� ���� 7KH� VL]H� RI�D�VXEXQLWV� YDULHV�
IURP��������N'��ZKLOH� WKDW�RI�E�VXEXQLWV�YDULHV� IURP��������N'�����
�@��
�

�
)LJXUH���,QWHJULQ�6WUXFWXUH��VKRZLQJ�ODUJH�H[WUDFHOOXODU�GRPDLQ�

DQG�VPDOO�F\WRSODVPLF�GRPDLQ��������DPLQR�DFLGV�IRU�D��DQG�������
DPLQR�DFLGV�IRU�E�VXEXQLWV��7KH�D�VXEXQLW�FRPSOH[HV�ZLWK�E�VXEXQLW�WR�
IRUP�WKH�OLJDQG�ELQGLQJ��KHDG���ZKLFK�LV�DWWDFKHG�WR�WZR��OHJV���RQH�
IURP�HDFK�VXEXQLW��7KH�F\WRSODVPLF�GRPDLQ�LV�DOVR�UHIHUUHG�WR�DV�WKH�
³WDLO´�0RGLILHG�IURP�%HUPDQ�HW�DO�������>�@�

�%RWK�VXEXQLWV�DUH� UHTXLUHG� IRU� OLJDQG�ELQGLQJ��7KLV� LV�FRQVLVWHQW�
ZLWK� WKH� IDFW�� WKDW� VZLWFKLQJ� HLWKHU� VXEXQLW� FDQ� FKDQJH� UHFHSWRU�
VSHFLILFLW\�� ,QGLYLGXDO� LQWHJULQV� FDQ� ELQG�PRUH� WKDQ� RQH� OLJDQG�� DQG�
VLPLODUO\�� LQGLYLGXDO� OLJDQGV� DUH� RIWHQ� UHFRJQL]HG� E\� PRUH� WKDQ� RQH�
LQWHJULQ�VR�WKHUH�LV�QR�DEVROXWH�VSHFLILFLW\��7DEOH�����7KLV�LV�UHODWHG�WR�
WKH� DELOLW\� RI� LQWHJULQV� WR� UHFRJQL]H� DQG� ELQG� WR� VPDOO� VSHFLILF�
ROLJRSHSWLGH�VHTXHQFHV��VXFK�DV�5*'�VHTXHQFH��$UJ�*O\�$VS��SUHVHQW�
RQ�D�QXPEHU�RI�OLJDQGV�DV�ILEURQHFWLQ��YLWURQHFWLQ�DQG�RWKHU�DGKHVLRQ�
SURWHLQV� >��@�� )XUWKHUPRUH�� WKH� F\WRSODVPLF� GRPDLQV� SOD\� D� SULPDU\�
UROH�LQ�OLJDQG�DQG�VLJQDO�SURSHUWLHV�RI�LQWHJULQV�DQG�YDULDELOLW\�RI�WKHVH�
VLWHV� LV�D�EDVLV� IRU� WKH�GLYHUVH� IXQFWLRQV�RI� WKH�ZKROH� LQWHJULQ� IDPLO\�
DQG�XQLTXH� IXQFWLRQV�RI�FHUWDLQ� UHFHSWRUV� >�@��0DQ\� LQWHJULQV�DUH�QRW�
FRQVWLWXWLYHO\�DFWLYH��WKH\�DUH�LQ�DQ�³2))��VWDWH��LQ�ZKLFK�WKH\�GR�QRW�
ELQG� OLJDQGV� DQG� GR� QRW� VLJQDO�� ,QWHJULQ� DFWLYDWLRQ� FDQ� RFFXU� IURP�
RXWVLGH�DIWHU��
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ELQGLQJ� ZLWK� LWV� VSHFLILF� OLJDQG� �RXWVLGH�LQ�� VLJQDOLQJ�� RU� LW� FDQ�
RFFXU�IURP�LQVLGH��LQVLGH�RXW��VLJQDOLQJ�>������@���

����0HFKDQLVPV�RI�IXQFWLRQ�RI�LQWHJULQV�
&HOO� $QFKRUDJH�� ,QWHJULQV� ZHUH� ILUVW� NQRZQ� WR� EH� LQYROYHG� LQ� FHOO�
DQFKRUDJH� WR� WKH� H[WUDFHOOXODU� PDWUL[� �(&0��� OLQNLQJ� LW� WR� WKH�
F\WRVNHOHWRQ�>�@��7KH�H[WUDFHOOXODU�GRPDLQ�ELQGV�WR�(&0�SURWHLQ�DQG�
WKH� F\WRSODVPLF� GRPDLQ� OLQNV� WR� F\WRVNHOHWDO� DFWLQ� PLFURILODPHQWV��
&HUWDLQ� OLQNHU� SURWHLQV� SOD\� DQ� LQWHUPHGLDWH� UROH� LQ� WKLV� ELQGLQJ
DFWLYLW\��OLNH�WDOLQ�DQG�YLQFXOLQ�>��@���

,QWHJULQV�WHQG�WR�EH�SUHVHQW�LQ�FOXVWHUV�OLNH�IRFDO�DGKHVLRQV��ZKLFK�
IXUWKHU� VHUYH� WR� VWUHQJWKHQ� WKHLU� DWWDFKPHQW� WR� WKH� (&0� DQG� WR�
FRQFHQWUDWH�PHVVHQJHUV� WUDQVGXFLQJ� VLJQDOV� IURP� LQWHJULQV� DQG� RWKHU�
FHOO�UHFHSWRUV�WR�WKH�JHQRPH�>�@��

��

6LJQDO�7UDQVGXFWLRQ��7KH� VHFRQG� LPSRUWDQW� IXQFWLRQ� RI� LQWHJULQV� LV�
WKHLU�UROH�LQ�VLJQDO�WUDQVGXFWLRQ��%RWK�LQWHJULQ�VXEXQLWV�DUH�QHHGHG�IRU�
VLJQDO� WUDQVGXFWLRQ��+RZHYHU�� WKH�E�VXEXQLW� DSSHDUV� WR� KDYH� D�PRUH�
VXSHULRU� UROH�� VLQFH�PRVW� RI� F\WRSODVPLF� SURWHLQV� ELQG� WR� LW� >���� ��@��
6WLPXODWLRQ� RI� GLIIHUHQW� VLJQDOLQJ� SDWKZD\V� GHSHQGV� RQ� WKH� W\SH� RI�
LQWHJULQ��W\SH�RI�(&0�DWWDFKHG��DQG�RWKHU�GLYHUVH�LQWHUQDO�DQG�H[WHUQDO�
VWLPXOL�� ([WHUQDO� IDFWRUV� WKDW� VWLPXODWH� LQWHJULQV� LQFOXGH� F\WRNLQHV��
JURZWK� IDFWRUV�� FKHPRNLQHV�� DQG� DGKHVLRQ�PROHFXOHV� LQFOXGLQJ� RWKHU�
LQWHJULQV>��@���

,QWHJULQV�DUH�LQYROYHG�LQ�PDQ\�DVSHFWV�RI�FHOO�EHKDYLRU� LQFOXGLQJ�
SUROLIHUDWLRQ�� VKDSH�� SRODULW\�� GLIIHUHQWLDWLRQ�� PLJUDWLRQ�� DQG�
VXUYLYDO�DSRSWRVLV��,QWHJULQV�PHGLDWH�WKHVH�IXQFWLRQV�WKURXJK�FRPSOH[�
VLJQDOLQJ�SDWKZD\V�LQ�ZKLFK�NLQDVHV��*�SURWHLQV��DGDSWHU�SURWHLQV�DQG�
SURWR�RQFRSURWHLQV� DUH� LQYROYHG� >�@�� 7KH� UROH� RI� LQWHJULQV� LQ� FHOO�
SUROLIHUDWLRQ�UHSUHVHQWV�D�JRRG�H[DPSOH�LOOXVWUDWHG�LQ��>������@��

��
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�
)LJXUH����(SLGHUPDO�%DVHPHQW�0HPEUDQH�VKRZLQJ�LWV�

PROHFXODU�FRPSRQHQWV��FRXUWHV\�RI�0$�$EGDOODK��

5ROH�RI�LQWHJULQV�LQ�GHYHORSPHQW�
.QRFNRXW� PLFH� IRU� GLIIHUHQW� LQWHJULQ� VXEXQLWV� VKRZ� D� GLIIHUHQW�

SKHQRW\SH�� 7KH� SKHQRW\SHV� UDQJH� IURP� FRPSOHWH� EORFN� LQ�
SUHLPSODQWDWLRQ� GHYHORSPHQW�� WKURXJK� PDMRU� GHYHORSPHQWDO� GHIHFWV�
DQG�SHULQDWDO� OHWKDOLW\� WR�OHVV�VHYHUH� IXQFWLRQDO�GHIHFWV�>�@��.QRFNRXW�
RI�FHUWDLQ�LQWHJULQV�WKDW�SRWHQWLDOO\�ELQG�WR�WKH�VDPH�OLJDQG��VKRZV�WKH�
UHODWLYH�UROH�RI�HDFK�RQH��XQGHUVFRULQJ�WKH�VLPLODULWLHV�DQG�GLIIHUHQFHV�
LQ�IXQFWLRQLQJ��)RU�H[DPSOH��PLFH�ODFNLQJ�WKH�JHQH�IRU�D��DQG�KHQFH�
GHILFLHQW� LQ� WKH� FROODJHQ� ELQGLQJ� LQWHJULQ�D��E��PDLQWDLQHG� YLDELOLW\�
DQG� IHUWLOLW\�� EXW� VKRZHG� GHUPDO� K\SRSODVLD� DQG� UHGXFWLRQ� RI�
SUROLIHUDWLRQ�DFWLYLW\��+RZHYHU�PRXVH�HPEU\RV�GHILFLHQW�LQ�D��VXEXQLW�
LQYROYHG�LQ�WKH�RWKHU�FROODJHQ�ELQGLQJ�LQWHJULQ�D��E��GLH�DW�WKH�VWDJH�
RI�LPSODQWDWLRQ >�@��

��
5ROH�RI�LQWHJULQV�LQ�SUROLIHUDWLRQ��GLIIHUHQWLDWLRQ�DQG�DSRSWRVLV�

0RVW�QRUPDO�FHOOV�GR�QRW�GLYLGH�ZKHQ�SUHVHQW�LQ�VXVSHQVLRQ��WKH\�
QHHG�WR�EH�DQFKRUHG�WR�D�VROLG�VXEVWUDWH��7KLV�LV�PHGLDWHG�YLD�LQWHJULQV��
ZKLFK�SURYLGH�ERWK�ELQGLQJ�DQG�WUDQVGXFWLRQ�RI�HVVHQWLDO�VLJQDOV��)RU�
HSLGHUPDO� GLIIHUHQWLDWLRQ� WR� RFFXU�� D� GRZQUHJXODWLRQ� RI� WKH� ODPLQLQ�
ELQGLQJ� LQWHJULQV�D�E��DQG�D�E�� LQWHJULQV� LV� GHPRQVWUDWHG� >������@��
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&HOO� DQFKRUDJH� DOVR� VHHPV� LQKLELWRU\� WR� FHOOXODU� DSRSWRVLV�� LQWHJULQ�
ELQGLQJ� UHJXODWH� DSRSWRVLV� E\� WKHLU� ELIXQFWLRQDO� FDSDELOLW\� LQ�
DQFKRUDJH�DQG�VLJQDOLQJ�>��@���
.HUDWLQRF\WH�,QWHJULQV�
.HUDWLQRF\WHV�H[KLELW�D�QXPEHU�RI�LQWHJULQV��ZKLFK�DUH�HVVHQWLDO�IRU�
WKHLU�DQFKRUDJH�DQG�PLJUDWLRQ��6RPH�RI�WKHP�DUH�FRQVWLWXWLYHO\�
H[SUHVVHG��ZKLOH�RWKHUV�DUH�H[SUHVVHG�RU�XSUHJXODWHG�XSRQ�VWLPXODWLRQ�
E\�ZRXQGLQJ��SDWKRORJLFDO�FKDQJHV��RU�LQ�FXOWXUH��7KH�PRVW�DEXQGDQW�
FRQVWLWXWLYH�LQWHJULQV�LQ�WKH�HSLGHUPLV�DUH�D�E���D�E��DQG�D�E���
$OSKD�Y�EHWD���LV�DOVR�D�FRQVWLWXWLYH�HSLGHUPDO�LQWHJULQ��EXW�LV�
H[SUHVVHG�DW�ORZHU�OHYHOV�WKDQ�WKH�RWKHUV��$OSKD��EHWD��DQG�DYE��DUH�
LQGXFHG�LQ�FXOWXUH�DQG�RQ�ZRXQGLQJ��ZKLOH�D�E��LV�H[SUHVVHG�LQ�ORZ�
FRQFHQWUDWLRQ�LQ�XQGDPDJHG�HSLGHUPLV�DQG�LV�XSUHJXODWHG�GXULQJ�
ZRXQG�KHDOLQJ��7ZR�RWKHU�LQWHJULQV�KDYH�EHHQ�IRXQG�LQ�HSLGHUPLV��
D�E���ZKLFK�LV�FRQILQHG�WR�WKH�DUUHFWRU�SLOL�PXVFOH�DQG�DYE���ZKLFK�LV�
WKH�RQO\�LQWHJULQ�IRXQG�LQ�QRUPDO�VXSUDEDVDO�HSLGHUPLV>��@��7DEOH�����
,QWHJULQV�RI�WKH�QRUPDO�XQGDPDJHG�HSLGHUPLV�DUH�FRQILQHG�WR�WKH�EDVDO�
OD\HU�DQG�RXWHU�URRW�VKHDWK�RI�WKH�KDLU�IROOLFOH��$OSKD���EHWD���LV�
FRQILQHG�WR�KHPLGHVPRVRPHV��ZKLOH�RWKHU�LQWHJULQV�DUH�GLVWULEXWHG�
RYHU�WKH�EDVDO��ODWHUDO��DQG�DSLFDO�VXUIDFHV�RI�EDVDO�FHOOV��%HWD���
LQWHJULQV�LQ�WKH�EDVDO�DVSHFW�RI�EDVDO�FHOOV�DUH�SUHVHQW�LQ�FOXVWHUV�
LQWHUVSHUVHG�ZLWK�KHPLGHVPRVRPHV��EXW�WKH�PDMRULW\�RI�E��LQWHJULQV�
DSSHDU�WR�IRUP�DQ�
2
�ULQJ�DW�WKH�FHOO�SHULSKHU\�>��@��
��

$OSKD��%HWD��,QWHJULQ��
$OSKD��%HWD��,QWHJULQ�DQG�+HPLGHVPRVRPHV�
,Q�QRUPDO�KXPDQ�NHUDWLQRF\WHV��D��DQG�E��VXEXQLWV�FRPELQH�
H[FOXVLYHO\�ZLWK�HDFK�RWKHU��7KH�LQWHJULQ�D�E��LV�UHVWULFWHG�WR�WKH�
EDVDO�VXUIDFH�RI�UHVWLQJ�HSLGHUPDO�FHOOV�FRQILQHG�WR�KHPLGHVPRVRPHV��
2WKHU�FRPSRQHQWV�RI�WKH�KHPLGHVPRVRPHV�LQFOXGH�SOHFWLQ��EXOORXV�
SHPSKLJRLG�DQWLJHQ�W\SH����%3$*�������N'���EXOORXV�SHPSKLJRLG�
DQWLJHQ�W\SH����%3$*�������N'��DQG�&'����WHWUDVSDQLQ�>�����@�
�ILJXUH������
7KH�JHQHUDO�VWUXFWXUH�RI�D�E��LV�WKH�VDPH�DV�IRU�RWKHU�LQWHJULQV��7KH�
H[FHSWLRQ�OLHV�LQ�WKH�ELJ�F\WRSODVPLF�SRUWLRQ�RI�WKH�E��VXEXQLW��DERXW�
�����DPLQR�DFLGV���ZKLFK�ELQGV�NHUDWLQ�LQWHUPHGLDWH�ILODPHQWV�LQVWHDG�
RI�DFWLQ��$EVHQFH�RI�WKLV�ELJ�F\WRSODVPLF�WDLO�SUHYHQWV�
KHPLGHVPRVRPDO�DVVHPEO\��7KH�PHPEUDQH�SUR[LPDO�UHJLRQ�RI�WKH�
F\WRSODVPLF�GRPDLQ�RI�WKH�E�VXEXQLW�GLUHFWO\�DVVRFLDWHV�ZLWK�SOHFWLQ��
ZKLOH�LWV�GLVWDO�UHJLRQ�ELQGV�%3$*��DQG�%3$*��>��@��7KH�SUR[LPDO�
H[WUDFHOOXODU�GRPDLQ�RI�WKH�D�VXEXQLW�ELQGV�D�UHJLRQ�RQ�%3$*���DQG�LV�
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UHVSRQVLEOH�IRU�ORFDOL]LQJ�LW�WR�KHPLGHVPRVRPH�>�����@��
/DPLQLQ���DQG�ODPLQLQ���DUH�WKH�SUHIHUUHG�H[WUDFHOOXODU�OLJDQGV�IRU�
D�E��>��@��/DPLQLQ����HSLOLJULQ��NDOLQLQ��LV�WKH�PDMRU�ODPLQLQ�LQ�
HSLGHUPDO�EDVHPHQW�PHPEUDQH��ILJXUH�����%RWK�ODPLQLQ���DQG�D�E��
LQWHJULQ�DUH�ORFDOL]HG�WR�DQFKRULQJ�ILODPHQWV��ZKHUH�ODPLQLQ���IXUWKHU�
OLQNV�LQWHJULQ�GLUHFWO\�WR�W\SH�9,,�FROODJHQ�RI�DQFKRULQJ�ILEULOV�DQG�
LQGLUHFWO\�WR�RWKHU�FRPSRQHQWV�RI�WKH�ODPLQD�GHQVD>��@��,QWHJULQ�D�E��
DQG�ODPLQLQ���SOD\�D�FUXFLDO�UROH�LQ�WKH�SURSHU�DVVHPEO\�RI�
KHPLGHVPRVRPHV��DV�GHILFLHQF\�RI�HLWKHU�SURWHLQ�OHDGV�WR�LPSDLUHG�
KHPLGHVPRVRPH�IRUPDWLRQ��$OSKD���EHWD���LQWHJULQ�LV�DOVR�LPSRUWDQW�
LQ�VWDELOL]DWLRQ�RI�WKH�GHUPDO�HSLGHUPDO�MXQFWLRQ�E\�FRQQHFWLQJ�WKH�
LQWHUPHGLDWH�ILODPHQWV�ZLWK�WKH�(&0�>��@���
$OSKD��%HWD��,QWHJULQ�DQG�&HOO�0LJUDWLRQ��

$OWKRXJK�D�E��LV�SULPDULO\�UHVSRQVLEOH�IRU�FHOO�DQFKRUDJH��LW�ZDV�
IRXQG�WR�EH�LQYROYHG�LQ�FHOO�PLJUDWLRQ�DQG�LQYDVLRQ���

ZKLFK�DUH�LPSRUWDQW�IRU�ZRXQG�KHDOLQJ�DQG�WXPRU�SURJUHVVLRQ��,W�
KDV� EHHQ� GHWHFWHG� RQ� WKH� OHDGLQJ� HGJH� RI�PLJUDWLQJ� NHUDWLQRF\WHV� LQ�
DVVRFLDWLRQ�ZLWK�ILODPHQWRXV�DFWLQ�>��@��7KH�UROH�RI�D�E��LQ�PLJUDWLRQ�
DQG� LQYDVLRQ� LPSOLHV� FKDQJHV� LQ� PHFKDQLFDO� >���� ��@�� DV� ZHOO� DV�
VLJQDOLQJ�SURSHUWLHV�RI�WKH�LQWHJULQ�>������@��ZKLFK�DUH�FRPELQHG�ZLWK�
VWUXFWXUDO�FKDQJHV�RI� ODPLQLQ���DV�ZHOO�DV�FKDQJHV�LQ�WKH�ORFDOL]DWLRQ�
RI� ODPLQLQ���DQG���>������@��0LJUDWLRQ�FRXOG�EH�PHGLDWHG�E\�JURZWK�
DQG�FKHPRWDFWLF�IDFWRUV�>��@���

��
'LVHDVHV�GXH�WR�PDOIXQFWLRQ�RI�$OSKD��%HWD��,QWHJULQ�

-XQFWLRQDO�(SLGHUPRO\VLV�%XOORVD�ZLWK�3\ORULF�$WUHVLD�

-XQFWLRQDO�HSLGHUPRO\VLV�EXOORVD�ZLWK�S\ORULF�DWUHVLD��-(%�3$��LV�
DQ� DXWRVRPDO� UHFHVVLYH� GLVRUGHU� UHVXOWLQJ� IURP� PXWDWLRQV� LQ� JHQHV�
HQFRGLQJ�HLWKHU�D�� >��@�RU�E�� LQWHJULQ� VXEXQLWV� >��@��&OLQLFDOO\�� LW� LV�
FKDUDFWHUL]HG�E\�PXFRFXWDQHRXV� IUDJLOLW\� DQG�JDVWURLQWHVWLQDO� DWUHVLD��
ZKLFK�PRVW�FRPPRQO\�DIIHFWV�WKH�S\ORUXV��$GGLWLRQDO�IHDWXUHV�RI�-(%�
3$� LQFOXGH� LQYROYHPHQW� RI� WKH� XURJHQLWDO� WUDFW�� DSODVLD� FXWLV�� DQG�
IDLOXUH� WR� WKULYH�� :KLOH� PRVW� DIIHFWHG� LQGLYLGXDOV� KDYH� D� SRRU�
SURJQRVLV� UHVXOWLQJ� LQ� GHDWK� LQ� LQIDQF\� �OHWKDO� W\SH��� RWKHUV� KDYH�
PLOGHU�FOLQLFDO�IHDWXUHV�DQG�D�EHWWHU�SURJQRVLV��QRQ�OHWKDO�W\SH��>��@��

$EVHQFH� RI� HLWKHU� LQWHJULQ� VXEXQLW� UHVXOWV� LQ� XOWUDVWUXFXUDOO\�
DEQRUPDO�KHPLGHVPRVRPHV�ZLWK�DEVHQW�RU�GHFUHDVHG�LPPXQRVWDLQLQJ�
RI� WKH� UHVSHFWLYH�� RU� HYHQ� ERWK� LQWHJULQ� VXEXQLWV� DW� WKH� EDVHPHQW�
PHPEUDQH�]RQH�>����������@���
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��
&LFDWULFLDO�3HPSKLJRLG�

&LFDWULFLDO� SHPSKLJRLG� LV� D� KHWHURJHQHRXV� JURXS� RI� DXWRLPPXQH�
VXEHSLGHUPDO� EOLVWHULQJ� GLVHDVHV� FKDUDFWHUL]HG� E\� D� SUHGRPLQDQW�
LQYROYHPHQW� RI� WKH� H[WHUQDO� PXFRVDO� VXUIDFHV� DQG� D� WHQGHQF\� WR�
VFDUULQJ�� ,W� LV� DVVRFLDWHG� PRVW� FRPPRQO\� ZLWK� DXWRDQWLERGLHV� WR�
EXOORXV� SHPSKLJRLG� �� �%3$*��� DQG� OHVV� IUHTXHQWO\� ZLWK� WKRVH� WR�
ODPLQLQ� �� RU� W\SH� 9,,� FROODJHQ�� ,Q� DGGLWLRQ�� D� IHZ� FDVHV� KDYH� EHHQ�
GHVFULEHG� ZLWK� DXWRDQWLERGLHV� WR� WKH� E�� LQWHJULQ� VXEXQLW�� 7KHVH�
SDWLHQWV�SUHVHQW�ZLWK�SUHGRPLQDQW�RFXODU�LQYROYHPHQW�>��@����
$OSKD���EHWD���

7KH� LQWHJULQ� D�E�� LV� SUHGRPLQDQWO\� H[SUHVVHG� LQ� EDVDO�
NHUDWLQRF\WHV��EHWZHHQ�KHPLGHVPRVRPHV�DV�ZHOO�DV�ODWHUDOO\��ZKHUH�LW�
VKDUHV� LQ� HSLGHUPDO�GHUPDO� FRKHVLRQ� >��@�� ,W� ELQGV� SULPDULO\� WR�
ODPLQLQV��HVSHFLDOO\�ODPLQLQ����DQG�LQ�FHUWDLQ�VLWXDWLRQV�LW�FDQ�ELQG�WR�
FROODJHQ� DQG� ILEURQHFWLQ�� :KHQ� ODPLQLQ� �� RI� UHVWLQJ� NHUDWLQRF\WHV�
ELQGV� D�E��� LW� LQKLELWV� NHUDWLQRF\WH� PLJUDWLRQ�� 7KHLU� ELQGLQJ� DOVR�
UHJXODWHV�FHOOXODU�SUROLIHUDWLRQ�DQG�GLIIHUHQWLDWLRQ�>��@��'XULQJ�ZRXQG�
KHDOLQJ�� KRZHYHU�� ODPLQLQ� �� SURPRWHV� NHUDWLQRF\WH� PLJUDWLRQ�� 7KLV�
RFFXUV�VHFRQGDU\�WR�LWV�FOHDYDJH�E\�PDWUL[�PHWDOORSURWHLQDVH����003�
���D�JHODWLQDVH��UHOHDVHG�IURP�DFWLYDWHG�HSLWKHOLDO�FHOOV�>��@����
$OSKD��EHWD���

$OSKD���EHWD���LV�D�FROODJHQ�UHFHSWRU�H[SUHVVHG�E\�NHUDWLQRF\WHV�LQ�
DEXQGDQFH�� ,W� PHGLDWHV� NHUDWLQRF\WH� PLJUDWLRQ� RYHU� FROODJHQ� GXULQJ�
FXWDQHRXV� ZRXQG� UHSDLU�� (SLGHUPDO� JURZWK� IDFWRU� �(*)�� DQG�
WUDQVIRUPLQJ� JURZWK� IDFWRU� D� �7*)D�� XSUHJXODWH� D�E�� H[SUHVVLRQ��
IXUWKHU� HQKDQFLQJ� WKHLU� PRWLOLW\� >��@�� 2QFH� D�E�� ELQGV� W\SH� ,�
FROODJHQ��HSLGHUPDO�FHOOV�UHVSRQG�E\�SURGXFLQJ�FROODJHQDVH��003�����
7KLV�HQ]\PH�LV� UHTXLUHG�IRU�HSLGHUPDO�PLJUDWLRQ�RYHU�FROODJHQ�� >��@��
,Q�PLJUDWLQJ�FHOOV��D�E��PRYHV� IURP� WKH� ODWHUDO� DVSHFW�RI� WKH� FHOO� WR�
WKH�YHU\�WLS�RI�WKH�PLJUDWLQJ�HGJH�>�@���
$OSKD���EHWD���

$OSKD���EHWD���LV�WKH�FODVVLF�ILEURQHFWLQ�UHFHSWRU�WKDW�LV�H[SUHVVHG�
E\�NHUDWLQRF\WHV�RQO\�GXULQJ�ZRXQG�UHSDLU��7KLV�LQWHJULQ�DSSHDUV�WR�EH�
LQYROYHG�LQ�NHUDWLQRF\WH�PRWLOLW\�>��@��)LEURQHFWLQ�LV�D�PXOWLIXQFWLRQDO�
SURWHLQ� WKDW� LV� GHSRVLWHG� HDUO\�GXULQJ�ZRXQG�KHDOLQJ� DV� D�SDUW� RI� WKH�
SURYLVLRQDO� PDWUL[�� )LEURQHFWLQ� WRJHWKHU� ZLWK� 7*)E� LQGXFH� WKH�
H[SUHVVLRQ� RI� D�E�� RQ� NHUDWLQRF\WHV�� PDNLQJ� WKHP� FDSDEOH� RI�
PLJUDWLRQ� RQ� WKH� SURYLVLRQDO� PDWUL[� >��@�� :KHQ� DFWLYDWHG� E\�
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ILEURQHFWLQ� IUDJPHQWV�� D�E��� LQ� LWV� WXUQ�� VWLPXODWHV� WKH� V\QWKHVLV� RI�
FROODJHQDVH��003�����VWURPHO\VLQ��003����DQG�JHODWLQDVH��003����
>��@���
$OSKD�Y�LQWHJULQV�

9LWURQHFWLQ� LV�RQH�RI� WKH�SURYLVLRQDO�PDWUL[�SURWHLQV�GHSRVLWHG�DW�
VLWHV�RI�LQMXU\��,Q�PRVW�FHOOV��WKH�RQO\�LQWHJULQV�WKDW�ELQG�WR�YLWURQHFWLQ�
FRQWDLQ� DQ� DY� VXEXQLW� >��@�� (SLGHUPDO� FHOOV� H[SUHVV� DYE�� DV� WKH\�
PLJUDWH� RYHU� SURYLVLRQDO� PDWUL[� FRQWDLQLQJ� YLWURQHFWLQ� GXULQJ� UH�
HSLWKHOLDOL]DWLRQ�RI�FXWDQHRXV�ZRXQGV�>��@���

$QRWKHU�DY�UHFHSWRU�H[SUHVVHG�E\�ZRXQG�HSLGHUPLV�LV�DYE���,W�LV�
D� WHQDVFLQ� DQG� ILEURQHFWLQ� UHFHSWRU� UDWKHU� WKDQ� D� YLWURQHFWLQ� UHFHSWRU�
>��@��'XULQJ�WKH�ILUVW�IHZ�GD\V�RI�PLJUDWLRQ�WKH�EDVDO�HSLGHUPDO�FHOOV�
H[SUHVV�DYE���ZKLOH�DYE�� LV�SUHVHQW�DURXQG� WKH� WLPH�RI� IXVLRQ��7KLV�
WLPHG� H[SUHVVLRQ� LV� UHODWHG� WR� WKH� SUHVHQFH� RI� YLWURQHFWLQ� HDUO\� DQG�
WHQDVFLQ�ODWHU�GXULQJ�KHDOLQJ�>��@���
,QWHJULQV�DQG�:RXQG�+HDOLQJ�

:RXQG�KHDOLQJ�LV�D�FRPSOH[��RUGHUHG�SURFHVV��ZKLFK�RFFXUV�DIWHU�
WLVVXH� LQMXU\�� LQ� DQ� DWWHPSW� RI� WKH� ERG\� WR� UHJDLQ� LWV� LQWHJULW\��
.HUDWLQRF\WHV��ILEUREODVWV��HQGRWKHOLDO�FHOOV�DQG�EORRG�FRPSRQHQWV�DUH�
LQYROYHG� LQ� ZRXQG� KHDOLQJ�� ,QWHJULQ� UHFHSWRUV� DUH� UHTXLUHG� IRU� DOO�
SKDVHV�RI�ZRXQG�UHSDLU�>�@��$OO�VWHSV�IROORZ�D�VSHFLILF�WLPH�VHTXHQFH��
DQG�FDQ�EH� WHPSRUDOO\�FODVVLILHG� LQWR� LQIODPPDWLRQ�� WLVVXH�IRUPDWLRQ��
DQG� WLVVXH� UHPRGHOLQJ�� 7KHVH� SKDVHV� RI� ZRXQG� UHSDLU�� KRZHYHU�� DUH�
QRW�PXWXDOO\�H[FOXVLYH�EXW�UDWKHU�RYHUODSSLQJ�LQ�WLPH�>��@���
,QIODPPDWLRQ�

,QMXU\� WR� EORRG� YHVVHOV� VWLPXODWHV� LQWULQVLF� DQG� H[WULQVLF�
FRDJXODWLRQ� FDVFDGHV�� 6XFFHVVIXO� KHPRVWDVLV� GHSHQGV� RQ� SODWHOHW�
DGKHVLRQ� DQG� DJJUHJDWLRQ�� 3ODWHOHWV� DOVR� UHOHDVH� PHGLDWRUV� DQG�
DGKHVLYH� SURWHLQV� LQFOXGLQJ� ILEULQRJHQ�� ILEURQHFWLQ�� WKURPERVSRQGLQ�
DQG� YRQ�:LOOHEUDQG� IDFWRU��7KH� ILUVW� WKUHH� DFW� DV� OLJDQGV� IRU� SODWHOHW�
DJJUHJDWLRQ��ZKLOH�YRQ�:LOOHEUDQG�IDFWRU�PHGLDWHV�SODWHOHW�DGKHVLRQ�WR�
ILEULOODU\� FROODJHQV� >��@�� 3ODWHOHW� DGKHVLRQ� WR� DOO� IRXU� SURWHLQV� LV�
PHGLDWHG�WKURXJK�D,,EE��DQG�RWKHU�VXUIDFH�LQWHJULQV��$OSKD�,,E�EHWD�
DOVR�PHGLDWHV�SODWHOHW�GULYHQ�FORW�UHWUDFWLRQ�>��@���

1HXWURSKLOV�IROORZHG�E\�PRQRF\WHV�EHJLQ�WR�HPLJUDWH�LQWR�LQMXUHG�
WLVVXH��%RWK�W\SHV�RI�FHOOV�DUH�UHFUXLWHG�E\�FKHPRWDFWLF�IDFWRUV�UHOHDVHG�
LQ� WKH� LQMXUHG� DUHD� DQG� WKHLU�PLJUDWLRQ� LV� IDFLOLWDWHG� E\�E�� LQWHJULQV�
�&'���&'��� DQG� RWKHU� VXUIDFH� SURWHLQV� >��@�� ,QILOWUDWLQJ� QHXWURSKLOV�
DWWHPSW�WR�FOHDU�WKH�DUHD�RI�IRUHLJQ�SDUWLFOHV��LQFOXGLQJ�EDFWHULD��(IIHWH�
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QHXWURSKLOV� LQ� WKH� ZRXQG� DUH� HLWKHU� H[WUXGHG� ZLWK� WKH� HVFKDU� RU�
SKDJRF\WRVHG�E\�PDFURSKDJHV�RU�ILEUREODVWV�>��@��

2QFH� LQ� WLVVXH�� PRQRF\WHV� SURJUHVVLYHO\� DFWLYDWH� DQG�
SKHQRW\SLFDOO\� EHFRPH� PDFURSKDJHV�� 7KLV� RFFXUV� VHFRQGDU\� WR�
LQWHJULQ�ELQGLQJ�WR�WKH�(&0��ZKLFK�DOVR�VWLPXODWHV�VLJQDO�WUDQVGXFWLRQ�
IROORZHG� E\� WKH� VHFUHWLRQ� RI� F\WRNLQHV� VXFK� DV� FRORQ\� VWLPXODWLQJ�
IDFWRU�� WXPRU� QHFURVLV� IDFWRU� D� �71)�D��� DQG� SODWHOHW�GHULYHG� JURZWK�
IDFWRU� �3'*)��� 6XFK� JURZWK� IDFWRUV� DUH� QHFHVVDU\� IRU� LQLWLDWLRQ� DQG�
SURSDJDWLRQ�RI�QHZ�WLVVXH�IRUPDWLRQ�LQ�ZRXQGV�>��@���

%LQGLQJ�RI�PRQRF\WHV�RU�PDFURSKDJHV� WR� VSHFLILF�(&0�SURWHLQV�
WKURXJK�LQWHJULQ�UHFHSWRUV�DOVR�VWLPXODWHV�(&0�SKDJRF\WRVLV�DQG�)F�
DQG�&�E�PHGLDWHG� SKDJRF\WRVLV�� 7KHUHE\�PDFURSKDJHV� DUH� DUPHG� WR�
GHEULGH� WLVVXH� WKURXJK� SKDJRF\WRVLV� DQG� GLJHVWLRQ� RI� SDWKRJHQLF�
RUJDQLVPV��WLVVXH�GHEULV��DQG�HIIHWH�QHXWURSKLOV�>�����@���
7LVVXH�)RUPDWLRQ�
5H�HVWDEOLVKLQJ�D�FXWDQHRXV�FRYHU�

%DVDO� NHUDWLQRF\WHV� IURP� UHVLGXDO� HSLWKHOLDO� VWUXFWXUHV� XQGHUJR�
PRUSKRORJLFDO�FKDQJHV�� ORVH�WKHLU� ILUP�DWWDFKPHQW�ZLWK�WKH�EDVHPHQW�
PHPEUDQH�� DQG� DWWDLQ� D� PLJUDWRU\� SKHQRW\SH� H[SUHVVLQJ� PLJUDWLRQ�
UHODWHG� LQWHJULQV� >��� ��@�� 7KH� PLJUDWLQJ� ZRXQG� HSLGHUPLV� GRHV� QRW�
VLPSO\�WUDQVLW�RYHU�D�ZRXQG�FRDWHG�ZLWK�SURYLVLRQDO�PDWUL[�EXW�UDWKHU�
GLVVHFWV� WKURXJK� WKH� ZRXQG�� VHSDUDWLQJ� GHVLFFDWHG� RU� RWKHUZLVH�
QRQYLDEOH� WLVVXH� IURP� YLDEOH� WLVVXH� >��@�� 7KH� SDWK� RI� GLVVHFWLRQ�
DSSHDUV� WR�EH�GHWHUPLQHG�E\� WKH�DUUD\�RI� LQWHJULQV� WKDW� WKH�PLJUDWLQJ�
HSLGHUPDO� FHOOV� H[SUHVV� RQ� WKHLU� FHOO� PHPEUDQHV�� 6LQFH� DYE��� WKH�
UHFHSWRU�IRU�ILEULQRJHQ�ILEULQ�DQG�GHQDWXUHG�FROODJHQ��LV�QRW�H[SUHVVHG�
RQ�NHUDWLQRF\WHV��NHUDWLQRF\WHV�GR�QRW�KDYH�WKH�FDSDFLW\�WR�ELQG�WR�WKLV�
PDWUL[�SURWHLQ�>������@��+HQFH�WKH�PLJUDWLQJ�ZRXQG�HSLGHUPLV�DYRLGV�
WKH�ILEULQ�ULFK�FORW�DQG�PLJUDWHV�RYHU�GHUPDO�W\SH�,�FROODJHQ�SHUPHDWHG�
ZLWK� ILEURQHFWLQ�� YLWURQHFWLQ� DQG� WHQDVFLQ�� XWLOL]LQJ� D�E�� FROODJHQ�
UHFHSWRUV��D�E��ILEURQHFWLQ�UHFHSWRUV��DYE��YLWURQHFWLQ�UHFHSWRUV��DQG�
DYE��WHQDVFLQ�UHFHSWRUV��UHVSHFWLYHO\�>��@��

$V�PHQWLRQHG�HDUOLHU��D�E��DQG�D�E��FRQWULEXWH�WR�FHOO�PLJUDWLRQ�
RYHU�ODPLQLQ�DIWHU�LQGXFLQJ�VWUXFWXUDO�FKDQJHV�ZLWKLQ�ODPLQLQ�>������@��
0LJUDWLQJ� HSLGHUPDO� FHOOV� VHFUHWH� SODVPLQRJHQ� DQG� SODVPLQRJHQ�
DFWLYDWRU�>��@��LQ�DGGLWLRQ�WR�003V�VHFUHWHG�RQ�LQWHJULQ�ELQGLQJ�ZLWK�
WKHLU� (&0� OLJDQGV�� LQ� RUGHU� WR� GLVVHFW� WKHLU� SDWK� WKURXJK� WKH�
SURYLVLRQDO�PDWUL[�>��@��

��
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5H�HVWDEOLVKLQJ�D�'HUPDO�,QWHJULW\�
0LJUDWLQJ� PRQRF\WHV�� ILEUREODVWV� DQG� QHZO\� IRUPLQJ� EORRG�

YHVVHOV�XVH�LQWHJULQ�UHFHSWRUV�WKDW�UHFRJQL]H�SURYLVLRQDO�PDWUL[��ZKLFK�
LV�FRPSRVHG�RI�ILEULQ��ILEURQHFWLQ��DQG�YLWURQHFWLQ���0RUHRYHU��ELQGLQJ�
RI� (&0� WR� LQWHJULQ� UHFHSWRUV� SURYLGHV� VLJQDOV� IRU� JHQH� H[SUHVVLRQ�
QHFHVVDU\� WR� PRGXODWH� FHOOXODU� IXQFWLRQV� DQG� VHFUHWH� VXEVWDQFHV�
HVVHQWLDO� IRU�ZRXQG�KHDOLQJ� >������@��3'*)��7*)D�DQG�7*)E�DFW� LQ�
FRQFHUW�ZLWK�HDFK�RWKHU�WR�VWLPXODWH�ILEUREODVW�SUROLIHUDWLRQ��PLJUDWLRQ�
LQWR� WKH� ZRXQG� DQG� ODWHU� SURWHLQ� V\QWKHVLV� DQG� ZRXQG� UHWUDFWLRQ� WR�
RFFXU�>��@���

3'*)� VWLPXODWHV� WKH� H[SUHVVLRQ� RI� GLIIHUHQW� LQWHJULQV� RQ�
ILEUREODVWV� DFFRUGLQJ� WR� WKH� W\SH� RI� WKH� H[WUDFHOOXODU� PDWUL[�
HQYLURQPHQW�� WKHUHE\� SURPRWLQJ� FHOO� PLJUDWLRQ� �>���� ���� ��@�� ,Q�
DGGLWLRQ��LQWHJULQ�ELQGLQJ�WR�(&0�VWLPXODWHV�WKH�VHFUHWLRQ�RI�SURWHDVHV�
WR�KHOS�ILEUREODVWV�GLVVHFW�WKHLU�SDWK�WKURXJK�WKH�EORRG�FORW�>��@���

2QFH� WKH� ILEUREODVWV� KDYH� PLJUDWHG� LQWR� WKH� ZRXQG�� WKH\� VWDUW�
GHSRVLWLQJ� ORRVH� (&0�� FRPSRVHG� RI� JUHDW� TXDQWLWLHV� RI� ILEURQHFWLQ��
IROORZHG�E\�WKH�GHSRVLWLRQ�RI�DEXQGDQW�ILEULOODU�FROODJHQ�,��,,,�DQG�9,��
$V� VRRQ� DV� D� FROODJHQ�PDWUL[� LV� GHSRVLWHG�� ILEUREODVWV� UHPRGHO� LW� E\�
ZRXQG� FRQWUDFWLRQ�� 7KLV� RFFXUV� ZKHQ� ILEUREODVWV� DVVXPH� D�
P\RILEUREODVW� SKHQRW\SH� >��@�� )LEUREODVWV� OLQN� WR� WKH� H[WUDFHOOXODU�
ILEURQHFWLQ� PDWUL[� PDLQO\� WKURXJK� D�E�� WR� FROODJHQ� PDWUL[� WKURXJK�
D�E�� DQG�D�E�� FROODJHQ� UHFHSWRUV�� DQG� WR� HDFK� RWKHU� WKURXJK�GLUHFW�
DGKHUHQV� MXQFWLRQV� >��@��1HZ� FROODJHQ� EXQGOHV� MRLQ� HQG�WR�HQG�ZLWK�
FROODJHQ� EXQGOHV� DW� WKH�ZRXQG� HGJH�� 7KHVH� OLQNV� SURYLGH� D� QHWZRUN�
DFURVV� WKH� ZRXQG� ZKHUHE\� WKH� WUDFWLRQ� RI� ILEUREODVWV� RQ� WKHLU�
SHULFHOOXODU�PDWUL[�FDQ�EH�WUDQVPLWWHG�DFURVV�WKH�ZRXQG�>�@���
1HRYDVFXODUL]DWLRQ�

'XULQJ� ZRXQG� KHDOLQJ�� DQJLRJHQLF� FDSLOODU\� VSURXWV� LQYDGH� WKH�
ILEULQ�ILEURQHFWLQ�ULFK�ZRXQG�FORW�DQG�ZLWKLQ�D�IHZ�GD\V�RUJDQL]H�LQWR�
D� PLFURYDVFXODU� QHWZRUN� WKURXJKRXW� WKH� JUDQXODWLRQ� WLVVXH��
(QGRWKHOLDO�FHOO�PLJUDWLRQ�DQG�FDSLOODU\�IRUPDWLRQ�LV�PHGLDWHG�E\�WKH�
ELQGLQJ�RI�DYE��H[SUHVVHG�RQ�WKHLU�VXUIDFH�>������@����

�
7LVVXH�5HPRGHOOLQJ��7UDQVLWLRQ�IURP�SURYLVLRQDO�PDWUL[�WR�
FROODJHQRXV�VFDU��

(QGRWKHOLDO� FHOOV� IROORZHG� E\� P\RILEUREODVWV� DQG� PDFURSKDJHV�
XQGHUJR� SURJUDPPHG� FHOO� GHDWK� �DSRSWRVLV��� XOWLPDWHO\� OHDGLQJ� WR� D�
UDWKHU� DFHOOXODU� VFDU�� 2YHU� WKH� HQVXLQJ� ZHHNV�� ILEURQHFWLQ� DQG�
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K\DOXURQLF� DFLG� GLVDSSHDU�� FROODJHQ� EXQGOHV� JURZ� LQ� VL]H�� LQFUHDVLQJ�
ZRXQG� WHQVLOH� VWUHQJWK�� DQG� SURWHRJO\FDQV� DUH� GHSRVLWHG�� LQFUHDVLQJ�
ZRXQG�UHVLOLHQFH�WR�GHIRUPDWLRQ�>��@��
,QWHJULQV�DQG�,QIODPPDWLRQ��,PPXQLW\�

,QWHJULQV� LPSRUWDQW� LQ� WKH� LQWHUDFWLRQ� RI� OHXNRF\WHV� ZLWK� WKH�
HQGRWKHOLXP�IDOO� LQWR� WKUHH�JURXSV��%HWD�� LQWHJULQ� IDPLO\� �GHVLJQDWHG�
&'���&'����LV�FRPSRVHG�RI�D/E���&'��D�&'����OHXNRF\WH�IXQFWLRQ�
DVVRFLDWHG� DQWLJHQ���� /)$����� D0E�� �&'��E�&'���� 0DF����� D;E�
�&'��F�&'���� S����� ���� DQG� D'E�� �&'��G�&'���>��� ��@�� 7KHVH�
IRXU� LQWHJULQV� GHPRQVWUDWH� VRPH� VRUW� RI� FHOO� W\SH� DQG� OLJDQG�
VSHFLILFLW\�� :KLOH� WKH� ILUVW� WKUHH� DUH� GLVWULEXWHG� RQ� QHXWURSKLOV� DQG�
PRQRF\WHV�� %�� DQG� 7�O\PSKRF\WHV� H[SUHVV� RQO\� /)$���� DQG�
HRVLQRSKLOV� H[SUHVV� S� DORQH�� 6LPLODUO\�� WKH\� VKDUH� VRPH� EXW� QRW� DOO�
OLJDQGV�� /)$��� ELQGV� WR� DOO� WKUHH� PHPEHUV� RI� WKH� ,&$0� IDPLO\�
�,&$0���������0DF��� ELQGV� RQO\� WR� ,&$0���� EXW� DGGLWLRQDOO\� ELQGV�
FRPSOHPHQW� UHFHSWRU� L&�E� �&5���� ILEULQRJHQ� DQG� IDFWRU�;�� ELQGV� WR�
L&�E� DQG� ILEULQRJHQ�� ZKLOH� &'��G�&'��� ELQGV� SUHIHUHQWLDOO\� WR�
,&$0���>��@��,&$0���H[SUHVVLRQ�LV�LQGXFHG�RQ�HQGRWKHOLDO�FHOOV�DQG�
RWKHU� FHOOV� E\� LQIODPPDWRU\� F\WRNLQHV�� EXW� ,&$0��� LV� FRQVWLWXWLYHO\�
H[SUHVVHG� DQG� WKHUHIRUH� PD\� EH� PRUH� LPSRUWDQW� LQ� O\PSKRF\WH�
UHFLUFXODWLRQ�WKDW�RFFXUV�LQ�XQLQIODPHG�VNLQ�>�@��

7ZR� D� �� LQWHJULQV� DUH� LPSRUWDQW� LQ� OHXNRF\WH�HQGRWKHOLDO� FHOO�
LQWHUDFWLRQV��D�E���YHU\�ODWH�DQWLJHQ����9/$����DQG�D�E���:KLOH�ERWK�
RI�WKHVH�LQWHJULQV�DUH�SUHVHQW�RQ�%��DQG�7�O\PSKRF\WHV��9/$���LV�DOVR�
H[SUHVVHG� RQ� PRQRF\WHV� DQG� HRVLQRSKLOV�� ,W� ELQGV� WR� YDVFXODU� FHOO�
DGKHVLRQ� PROHFXOH��� �9&$0����� 9&$0��� LV� H[SUHVVHG� RQ� WKH�
HQGRWKHOLDO� FHOOV� E\� F\WRNLQHV� >�@�� 9/$��� ELQGV� DOVR� WR� ILEURQHFWLQ��
$OSKD� �� EHWD� �� ELQGV�PDLQO\� WR� WKH�PXFRVDO� DGGUHVVLQ� FHOO� DGKHVLRQ�
PROHFXOH��0$G&$0��LQ�DGGLWLRQ�WR�LWV�FDSDELOLW\�WR�ELQG�WR�9&$0��
DQG�ILEURQHFWLQ��7DEOH����>��@��

/DVWO\��D(E��LQWHJULQ�LV�H[SUHVVHG�RQ�O\PSKRF\WHV�>��@�DQG�ELQGV�
(�FDGKHULQ�RQ�HSLWKHOLDO�FHOOV�>��@��

��
5ROH�RI�LQWHJULQV�LQ�LQIODPPDWLRQ�

/HXNRF\WHV�IORZ�LQ�WKH�PLGGOH�RI�WKH�EORRG�VWUHDP��:KHQ�WKH\�DUH�
QHHGHG�� WKH\� DSSURDFK� WKH� EORRG� YHVVHO� PDUJLQ� XQGHU� WKH� HIIHFW� RI�
VKHDU��
IRUFHV�>�@��7KLV�LV�IROORZHG�E\�WHWKHULQJ�DQG�UROOLQJ��DUUHVW��DGKHUHQFH�
DQG� ODVWO\� HPLJUDWLRQ� RI� OHXNRF\WHV� WKURXJK� WKH� EORRG� YHVVHO� ZDOO�
7KHVH� HYHQWV� RFFXU� PRVWO\� LQ� SRVWFDSLOODU\� YHQXOHV�� RZLQJ� WR� WKHLU�
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KLJK� H[SUHVVLRQ� RI� DGKHVLRQ� PROHFXOHV� >��� �@� DQG� FRXOG� EH�
VXPPDUL]HG�DV�IROORZV��

��
7HWKHULQJ�DQG�UROOLQJ�

7HWKHULQJ� LV� PDLQO\� PHGLDWHG� E\� VHOHFWLQV� >��@�� /�VHOHFWLQ� RQ�
OHXNRF\WHV�ELQGV� WR� LWV� UHFHSWRUV� �&'���DQG� JO\FRV\ODWLRQ�GHSHQGHQW�
FHOO� DGKHVLRQ� PROHFXOH��� >*O\&$0��@�� RQ� HQGRWKHOLDO� VXUIDFH��
IROORZHG�E\�FOHDYDJH�DQG�/�VHOHFWLQ�VKHGGLQJ�>��@��&RQFRPLWDQW�ZLWK�
WKH� LQFUHDVHG� DYLGLW\� RI� /�VHOHFWLQ� LV� LQFUHDVHG� H[SUHVVLRQ� RI� E�
LQWHJULQ�� ZKLFK� DW� WKLV� VWDJH� LV� QRW� \HW� DFWLYDWHG�� 3�VHOHFWLQ� RI�
HQGRWKHOLDO� DQG� SODVPD� FHOOV� LV� UDSLGO\� PRELOL]HG� WR� WKH� SODVPD�
PHPEUDQH� DQG� ELQGV� WUDQVLHQWO\� WR� QHXWURSKLOV� DQG� PRQRF\WHV��
FRQWULEXWLQJ� WR� WKHLU� UROOLQJ� >��� ��@��(�VHOHFWLQ� LV� SURGXFHG�XQGHU� WKH�
HIIHFW� RI� ,/����71)D�� OLSRSRO\VDFFKDULGH�� VXEVWDQFH�3� DQG�PDVW� FHOO�
GHJUDQXODWLRQ�RQ�WKH�VXUIDFH�RI�HQGRWKHOLDO�FHOOV�>��@��(�VHOHFWLQ�ELQGV�
WR�FXWDQHRXV�OHXNRF\WH�DQWLJHQ��&/$��RQ�O\PSKRF\WHV�DQG�WR�VSHFLILF�
FDUERK\GUDWH�UHVLGXHV�RQ�QHXWURSKLOV�>��@���
$UUHVW�DQG�DGKHVLRQ�

,QWHJULQV� RI� PRELOH�� QRQ�DFWLYDWHG� OHXNRF\WHV� GR� QRW� ELQG� WR�
HQGRWKHOLDO� FHOO� OLJDQGV�� WKXV� DYRLGLQJ� VSRQWDQHRXV� FHOO� DJJUHJDWLRQ�
DQG� YDVFXODU� GDPDJH�� 7KH� FODVVLFDO� FKHPRDWWUDFWDQWV� �&�D�� SODWHOHW�
DFWLYDWLQJ� IDFWRU�� OHXNRWULHQH� %�� DQG� 1�IURP\O� SHSWLGHV�� VWLPXODWH�
QHXWURSKLOV�� PRQRF\WHV� DQG� HRVLQRSKLOV� ZLWK� PLQLPDO� FHOO� W\SH�
VSHFLILFLW\��&KHPRNLQHV��ZKLFK�DUH�GLYLGHG�LQWR�WZR�VXEIDPLOLHV��&;&�
DQG� &&� VKRZ� PRUH� VSHFLILFLW\�� &;&� FKHPRNLQHV� OLNH� ,/��� DFW� RQ�
QHXWURSKLOV� DQG� ILEUREODVWV� LQYROYHG� LQ� ZRXQG� KHDOLQJ�� ZKLOH� &&�
FKHPRNLQHV� OLNH� 0&3� �PRQRF\WH� FKHPRWDFWLF� SURWHLQV�� DFW� RQ�
PRQRF\WHV��HRVLQRSKLOV�DQG�O\PSKRF\WH�VXESRSXODWLRQV�>��@��

%LQGLQJ�RI�FKHPRDWWUDFWDQWV�WR�VSHFLILF�OHXNRF\WH�WUDQVPHPEUDQH�
UHFHSWRUV� DFWLYDWHV� DGKHVLYHQHVV� RI� LQWHJULQ� UHFHSWRUV� RQ� WKH� VXUIDFH��
WKH� VHFRQG� VWHS� LQ� WKH� SURFHVV� RI� UHFUXLWPHQW� >�@��/)$��� DQG�0DF��
VKRZ�FRQIRUPDWLRQDO�FKDQJHV�DQG�LQFUHDVH�LQ�OLJDQG�ELQGLQJ�VLWHV�DIWHU�
DFWLYDWLRQ�RI�WKH�FHOO�ZLWK�UHVXOWDQW�ELQGLQJ�WR�WKHLU�HQGRWKHOLDO�OLJDQGV�
�7DEOH���� /HXNRF\WH� DUUHVW� DW� WKH� VLWH� LV� IROORZHG� E\� HPLJUDWLRQ� RU�
ORFDO�LQIODPPDWRU\�FKDQJH��$FWLYDWLRQ�RI�/)$���E\�ELQGLQJ�WR�,&$0�
�� VWLPXODWHV� D� QXPEHU� RI� SKRVSKRU\ODWLRQ� HYHQWV�� ZKLFK� IXUWKHU�
VWDELOL]H� OHXNRF\WH� DGKHVLRQ� WR� HQGRWKHOLXP�� $FWLYDWLRQ� RI� LQWHJULQV�
DOVR�VWLPXODWHV�FHOO�V\QWKHVLV�RI�F\WRNLQHV�DQG�UHFHSWRUV�WR�FKHPRNLQHV�
FRQWULEXWLQJ�WR�FHOO�HPLJUDWLRQ�>��@��

��
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(PLJUDWLRQ�
/HXNRF\WHV� OHDYH� YHVVHOV� WKURXJK� LQWHU�HQGRWKHOLDO� FHOO� MXQFWLRQ��

7KH� PROHFXODU� PHFKDQLVPV� RI� OHXNRF\WH� WUDQVPLJUDWLRQ� LQYROYH�
&'���� ZKLFK� LV� H[SUHVVHG� ERWK� E\� OHXNRF\WHV� DQG� HQGRWKHOLDO� FHOOV��
DQG� LQWHUDFWV� ZLWK� LWVHOI�� &'��� RI� DFWLYDWHG� O\PSKRF\WHV� FRXOG�
GLVSODFH� &'���&'��� KRPRSKLOLF� ELQGLQJ� DW� HQGRWKHOLDO� MXQFWLRQV�
>��@���

��
5ROH�RI�LQWHJULQV�LQ�FXWDQHRXV�LPPXQLW\�
/)$���LQ�DQWLJHQ�SUHVHQWDWLRQ�

$QWLJHQ� SURFHVVLQJ� DQG� SUHVHQWDWLRQ� E\� DQWLJHQ� SUHVHQWLQJ� FHOOV�
�$3&���OLNH�/DQJHUKDQV�FHOOV��WR�7�O\PSKRF\WHV�LV�D�SUHUHTXLVLWH�IRU�7�
FHOO� DFWLYDWLRQ��$QWLJHQ� LV�SUHVHQWHG� LQ� FRQMXQFWLRQ�ZLWK�FODVV� ,�RU� ,,�
PDMRU� KLVWRFRPSDWLELOLW\� FRPSOH[� �0+&�,� RU� ,,�� WR� 7�FHOO� UHFHSWRU�
�7&5��� ZKLFK� LV� FRPSOH[HG� ZLWK� &'�� �7&5�� &'�� FRPSOH[��� 7&5�
UHFRJQLWLRQ�RI�DQWLJHQ�ERXQG�WR�0+&�LV�LQVXIILFLHQW�WR�OHDG�WR�7�FHOO�
SUROLIHUDWLRQ�RU�HIIHFWRU�IXQFWLRQ��7KHUH�LV�D�UHTXLUHPHQW�IRU�DGGLWLRQDO�
�FR�VWLPXODWRU\�� VLJQDOV�� 7KLV� LQYROYHV� FORVH� FHOO�FHOO� FRQWDFW�
PHGLDWHG� E\� VHYHUDO� GLIIHUHQW� DGKHVLRQ� PROHFXOHV� RQ� HLWKHU� FHOO� LQ�
DGGLWLRQ� WR� VWLPXODWRU\�F\WRNLQHV��QRWDEO\� ,/���DQG� ,/����$PRQJ� WKH�
UHFRJQL]HG� DGKHVLRQ� PROHFXOHV� LV� ELQGLQJ� RI� /)$��� RQ� 7�FHOOV� WR�
,&$0���RQ�$3&��7KH�FODVVLFDO�H[DPSOH�RI�$3&��7�FHOO�LQWHUDFWLRQ�LV�
WKH� DIIHUHQW� SKDVH� RI� DOOHUJLF� FRQWDFW� GHUPDWLWLV��ZKLFK� GHPRQVWUDWHV�
LQFUHDVHG� ,&$0��� H[SUHVVLRQ� RQ� /DQJHUKDQV� FHOOV� DV� ZHOO� DV� RQ�
NHUDWLQRF\WHV�>�@��

��
5ROH�RI�LQWHJULQV�LQ�VRPH�GHUPDWRVHV�

%HVLGH�DQWLJHQ�SUHVHQWDWLRQ�� LQWHUDFWLRQ�EHWZHHQ� ,&$0���DQG� LWV�
OLJDQG�/)$���LV�D�QHFHVVDU\�VWHS�IRU�FRQWDFW�GHSHQGDQW� LPPXQRORJLF�
UHDFWLRQV� YLD� OHXNRF\WHV� >��@�� /)$��� H[SUHVVLRQ� LV� LQFUHDVHG� RQ�
O\PSKRF\WHV�DQG�,&$0���LV�H[SUHVVHG�RQ�YDVFXODU�HQGRWKHOLDO�FHOOV�DW�
VLWHV� RI� LQIODPPDWLRQ� DV� ZHOO� DV� RQ� NHUDWLQRF\WHV�� ILEUREODVWV� RU�
PHODQRF\WHV� LQ� D� QXPEHU� RI� LPPXQRORJLFDOO\� PHGLDWHG� VNLQ�
FRQGLWLRQV�� ,Q� SVRULDVLV� >��@�� OLFKHQ� SODQXV� >��@�� DFWLQLF� SUXULJR� >��@�
,&$0��� LV� H[SUHVVHG� RQ� NHUDWLQRF\WHV� DQG�RU� /DQJHUKDQV� FHOOV��
,&$0��� LV�H[SUHVVHG�RQ�PHODQRF\WHV�DW� WKH�PDUJLQ�RI�DFWLYH�YLWLOLJR�
OHVLRQV� >��@�� ZKLOH� LW� LV� H[SUHVVHG� RQ� ILEUREODVWV� LQ� FDVHV� RI�
VFOHURGHUPD� >��@�� ,&$0��� H[SUHVVLRQ� RQ� NHUDWLQRF\WHV� DQG�
PHODQRF\WHV� DQG� LWV� XSUHJXODWLRQ�RQ� HQGRWKHOLDO� FHOOV� DUH� LQGXFHG�E\�
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VHYHUDO� LQIODPPDWRU\�F\WRNLQHV�VXFK�DV� ,)1� ��71)D�� ,/���� ,/���DQG�
,/���>�������������@��7KH�H[SUHVVLRQ�RI�,&$0���LV�XVXDOO\�DVVRFLDWHG�
ZLWK� WKH� SUHVHQFH� RI� DQ� DFWLYDWHG� LQIODPPDWRU\� LQILOWUDWH� QHDUE\��
ZKLFK� FRQWULEXWHV� WR� WKH� SURGXFWLRQ� RI� LQIODPPDWRU\� PHGLDWRUV� DQG�
SUREDEO\�WR�WKH�SDWKRORJLF�FKDQJHV�WKDW�UHVXOW����
$OOHUJLF�FRQWDFW�GHUPDWLWLV��$&'��

%HVLGH� WKH� UROH� SOD\HG� E\� /)$��� LQ� WKH� DIIHUHQW� RU� VHQVLWL]DWLRQ�
SKDVH�RI�$&'�PHQWLRQHG�EHIRUH��D�IXUWKHU�UROH�RI�LQWHJULQV�LV�HYLGHQW�
GXULQJ�WKH�HIIHUHQW�RU�HIIHFWRU�OLPE��$QWLJHQ�VSHFLILF�PHPRU\�7�FHOOV�
DQG� RWKHU� LQIODPPDWRU\� FHOOV� LQYDGH� WKH� VNLQ� WR� FDXVH� WKH� UHVSRQVH�
FOLQLFDOO\� UHFRJQL]HG� DV� $&'� >��@�� 6NLQ�KRPLQJ� PHPRU\� 7K��FHOOV�
H[SUHVV� /)$���� D�E�� DQG� &/$�� ZKLFK� LQWHUDFW� ZLWK� WKHLU�
FRUUHVSRQGLQJ� OLJDQGV� ,&$0���� 9&$0��� DQG� (�VHOHFWLQ�� H[SUHVVHG�
RQ� HQGRWKHOLDO� FHOOV� XQWLO� WKH\� PLJUDWH� RXW� RI� WKH� EORRG� YHVVHOV��
,QIODPPDWRU\� F\WRNLQHV� DQG� FKHPRNLQHV� UHJXODWH� WKH� SURFHVV�� DQG
DPRQJ� D� QXPEHU� RI� HIIHFWV�� LQGXFH� ,&$0��� RQ� HSLGHUPDO� FHOOV� >����
��@��/)$����7�FHOOV� WKHQ�KHDG�WRZDUG�WKH� ,&$0����HSLGHUPDO�FHOOV��
7KH\� VHFUHWH� ,/���� DQG� ,)1�JDPPD� DQG� RWKHU� F\WRNLQHV�� ZKLFK�
DFWLYDWH� F\WRWR[LF�7�FHOOV�� QDWXUDO� NLOOHU� FHOOV��PDFURSKDJHV� DQG�PDVW�
FHOOV�� 7KH� FROOHFWLRQ� RI� DOO� WKHVH� FHOOV� ZLWK� WKHLU� PHGLDWRUV� LV�
UHVSRQVLEOH� IRU�HSLGHUPDO� VSRQJLRVLV�DQG�GHUPDO� LQILOWUDWH��ZKLFK�DUH�
WKH�KLVWRORJLF�PDUNV�RI�$&'�>��@��

�3VRULDVLV�
3VRULDVLV� LV�XQLTXH�EHFDXVH� LW� UHSUHVHQWV�H[FHVVLYH�EXW�FRQWUROOHG�

FHOOXODU� SUROLIHUDWLRQ� DQG� LQIODPPDWLRQ�� 7KH� H[DFW� SDWKRJHQHWLF�
PHFKDQLVPV� UHPDLQ� XQFOHDU�� KRZHYHU� LW� LV� QRZ� UHJDUGHG� DV� 7�FHOO�
GHSHQGHQW�GLVHDVH��7K��FHOOV�DUH�UHFUXLWHG�LQ�D�PDQQHU�FRPSDUDEOH�WR�
WKDW�RI�$&'��3VRULDWLF�NHUDWLQRF\WHV�H[SUHVV�,&$0���DQG�0+&�,,�LQ�
UHVSRQVH�WR�F\WRNLQHV�SURGXFHG�E\�7�FHOO�>��@���

7KHUH� LV� LQFUHDVHG� H[SUHVVLRQ� RI� D��� D�� DQG� D�� E�� LQWHJULQV� LQ�
VXSUDEDVDO�SRVLWLRQ�>��@��6XSUDEDVDO� LQWHJULQ�H[SUHVVLRQ� LV�DVVRFLDWHG�
ZLWK�HSLGHUPDO�K\SHUSUROLIHUDWLRQ�DQG�FRXOG�FRQWULEXWH�WR�WKH�RQVHW�RI�
SVRULDVLV�>����������@���
/HXNRF\WH�$GKHVLRQ�GHILFLHQF\��/$'��

7ZR� W\SHV� RI� OHXNRF\WH� DGKHVLRQ� GHILFLHQF\� �/$'�� KDYH� EHHQ�
UHFRJQL]HG�� ZKLFK� VKDUH� FRPPRQ� FOLQLFDO� PDQLIHVWDWLRQV�� 7KH� ILUVW��
/$'��� LV� D� UDUH� DXWRVRPDO� UHFHVVLYH� GLVRUGHU�� ,W� UHVXOWV� IURP�
GHILFLHQF\�RI�E��LQWHJULQ��OHDGLQJ�WR�DEVHQFH�RU�GHILFLHQF\�RI�/)$����
0DF��� DQG� S������� IURP� WKH� VXUIDFH� RI� QHXWURSKLOV�� PRQRF\WHV� DQG�
O\PSKRF\WHV��ZKLFK�VKRZ�LPSDLUHG�FKHPRWD[LV�DQG�SKDJRF\WRVLV�>��@��
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/$'�� UHVXOWV� IURP� JHQHWLF� GHIHFW� LQ� IXFRVH� V\QWKHVLV�� ZKLFK� LV� D�
FRQVWLWXHQW�RI�WKH�OLJDQGV�IRU�3��DQG�(�VHOHFWLQ�>�@��

3DWLHQWV�ZLWK�/$'��KDYH�IUHTXHQW�VNLQ�LQIHFWLRQV��PXFRVLWLV��DQG�
RWLWLV�� 7KH� VNLQ� LQIHFWLRQV� RIWHQ� SUHVHQW� DV� QHFURWLF� DEVFHVVHV� WKDW�
UHVHPEOH�S\RGHUPD�JDQJUHQRVXP��EXW�WKH�LQIODPPDWRU\�UHVSRQVH�DQG
SURGXFWLRQ� RI� SXUXOHQW� PDWHULDO� DUH� LPSDLUHG�� 3DWLHQWV� PD\� KDYH�
GHOD\HG� VHSDUDWLRQ� RI� WKH� XPELOLFDO� FRUG�� &HOOXOLWLV� RI� WKH� IDFH� DQG�
SHULUHFWDO�DUHD�LV�FRPPRQ��*LQJLYLWLV�ZLWK�SHULRGRQWLWLV�UHVXOWV�LQ�ORVV�
RI� WHHWK�� /LIH�WKUHDWHQLQJ� VHYHUH� EDFWHULDO� RU� IXQJDO� LQIHFWLRQV� PD\�
RFFXU��3RRU�ZRXQG�KHDOLQJ�OHDGV�WR�SDSHU�WKLQ�RU�G\VSODVWLF�FXWDQHRXV�
VFDUV�>��@��

7KH�VHYHULW\�RI�FOLQLFDO�LQYROYHPHQW�LV�SURSRUWLRQDO�WR�WKH�GHJUHH�
RI� JO\FRSURWHLQ� GHILFLHQF\�� 3DWLHQWV�ZLWK� FRPSOHWH� GHILFLHQF\� �����
H[SUHVVLRQ��GLH�E\���\HDUV�RI�DJH�RI�RYHUZKHOPLQJ�VHSVLV��ZKLOH�WKRVH�
ZLWK� SDUWLDO� GHILFLHQF\� �������� H[SUHVVLRQ�� XVXDOO\� VXUYLYH� LQWR�
DGXOWKRRG>�@�� %RQH� PDUURZ� WUDQVSODQWDWLRQ� UHSUHVHQWV� WKH� FXUUHQW�
WUHDWPHQW�RSWLRQ��7KH�QRUPDO�&'���VXEXQLW�JHQH�KDV�EHHQ�LQWURGXFHG�
LQWR� KHPDWRSRLHWLF� VWHP� FHOOV� DQG� PD\� SURYLGH� WKH� EDVLV� IRU� IXWXUH�
JHQH�WKHUDS\�>��@��

��
,QWHJULQV�DQG�&XWDQHRXV�0DOLJQDQF\�

,QWHJULQV� PD\� SURPRWH� WXPRU� JURZWK� GLUHFWO\� WKURXJK� WKHLU�
LQFUHDVHG� H[SUHVVLRQ� RQ� WKH� VXUIDFH� RI� WXPRU� FHOOV�� 7KHVH� LQWHJULQV�
IDFLOLWDWH�FHOO�JURZWK�E\�LQGXFWLRQ�RI�SUROLIHUDWLYH�VLJQDOLQJ�SDWKZD\V�
DQG�RU� E\� IDFLOLWDWLQJ� WKH� LQYDVLRQ� RI� WKHLU� VXUURXQGLQJV�� ,QGLUHFWO\��
LQFUHDVHG�LQWHJULQ�H[SUHVVLRQ�RQ�EORRG�YHVVHOV�DVVRFLDWHG�ZLWK�WXPRUV��
PD\� HQKDQFH� WKHLU� JURZWK� E\� IDFLOLWDWLQJ� DQJLRJHQHVLV�� 6LQFH�
WXPRULJHQHVLV� LV� D� PXOWL�VWHS� SURFHVV�� WKH� WLPLQJ� RI� DOWHUHG� LQWHJULQ�
H[SUHVVLRQ� PD\� EH� FULWLFDO�� DQG� HDUO\� FKDQJHV� PD\� KDYH� D� JUHDWHU�
HIIHFW� RQ� WKH� FRXUVH� RI� WKH� GLVHDVH� WKDQ� WKH� SDWWHUQ� RI� LQWHJULQ�
H[SUHVVLRQ� WKDW� FKDUDFWHUL]HV� WKH� PDWXUH� WXPRU� >��@�� 7KXV� DOO�
PDOLJQDQFLHV�� LQFOXGLQJ� WKRVH� UHODWHG� WR� WKH� VNLQ�EHDU�YDULDEOH� IRUPV�
RI�LQWHJULQ�H[SUHVVLRQ��'LVFXVVHG�EHORZ�DUH�VTXDPRXV�FHOO�FDUFLQRPD�
DQG�PDOLJQDQW�PHODQRPD�EHFDXVH�RI� WKHLU� UHOHYDQW� LPSRUWDQFH� WR� WKH�
GHUPDWRORJLVW��
6TXDPRXV�FHOO�FDUFLQRPD�

6TXDPRXV� FHOO� FDUFLQRPD� UHYHDOV� FRQVLGHUDEOH� YDULDWLRQ� LQ�
LQWHJULQ� H[SUHVVLRQ� ZLWKLQ� WKH� VDPH� WXPRU� DQG� EHWZHHQ� GLIIHUHQW�
WXPRUV��1RUPDO�H[SUHVVLRQ��RYHUH[SUHVVLRQ�DQG�IRFDO�RU�H[WHQVLYH�ORVV�
RI� H[SUHVVLRQ� RI� WKH� PDMRU� NHUDWLQRF\WH� LQWHJULQV� KDYH� DOO� EHHQ�
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REVHUYHG�� WRJHWKHU� ZLWK� GH� QRYR� H[SUHVVLRQ� RI� RWKHU� LQWHJULQV�
LQFOXGLQJ�DYE�>��@��

1RUPDOO\��D�E�� LQWHJULQ�GLVDSSHDUV�DV�NHUDWLQRF\WHV�GLIIHUHQWLDWH�
DQG� PRYH� XSZDUGV� LQ� WKH� HSLGHUPLV�� ,QFUHDVHG� D�E�� LQWHJULQ�
H[SUHVVLRQ�FRUUHODWHV�ZLWK�D�KLJK�ULVN�RI�WXPRU�SURJUHVVLRQ�LQ�VWUDWLILHG�
VTXDPRXV�HSLWKHOLD�>��@��$OSKD���EHWD���RYHUH[SUHVVLRQ�LQ�VXSUDEDVDO�
NHUDWLQRF\WHV�KDV�EHHQ�DVVRFLDWHG�ZLWK�SRRU�SURJQRVLV� LQ�KXPDQ�RUDO�
FDQFHU�>��@��:LWKLQ�D�JLYHQ�WXPRU��ERWK�RYHUH[SUHVVLRQ�RI�D�E��LQ�WKH�
VXSUDEDVDO�OD\HUV�DQG�IRFDO�ORVV�DW�WKH�WXPRU�PDUJLQ�FRXOG�EH�REVHUYHG�
>������@���

2Q� WKH� RWKHU� KDQG�� H[SUHVVLRQ� RI� D�E�� LV� PDLQWDLQHG� LQ� PDQ\�
LQYDVLYH� FDUFLQRPDV� LQ� WKH� DEVHQFH� RI� KHPLGHVPRVRPHV�ZKHUH� LW� LV�
DVVRFLDWHG� ZLWK� WKH� DFWLQ� F\WRVNHOHWRQ� DQG� SURPRWHV� PLJUDWRU\�
FDSDELOLW\�RI�FDUFLQRPD�FHOOV�>��@��

��
0DOLJQDQW�0HODQRPD��00��

,QFUHDVHG� H[SUHVVLRQ� RI� DYE�� ZDV� UHSRUWHG� LQ� PDOLJQDQW�
PHODQRPD� �00��� XQGLIIHUHQWLDWHG� QHXUREODVWRPD�� KLJKO\� PHWDVWDWLF�
EUHDVW� FDUFLQRPD� DQG� SURVWDWLF� DGHQRFDUFLQRPD� FHOO� OLQHV�� ZKLFK�
VXJJHVWV� LWV� UROH� LQ� SURPRWLQJ� UDSLG� JURZWK� DQG� PHWDVWDVLV� RI�
DJJUHVVLYH� WXPRUV�>�@��7KLV� UROH� LV�VXSSRUWHG�E\� WZR�EDVLF�ELRORJLFDO�
REVHUYDWLRQV�� DYE�� OLJDWHV� SURYLVLRQDO� PDWUL[� SURWHLQV� VXFK� DV�
ILEURQHFWLQ��ILEULQ��YLWURQHFWLQ�DQG�WKURPERVSRQGLQ��WKDW�DUH�GHSRVLWHG�
LQ�WKH�LQIODPPDWRU\�VLWHV�DURXQG�WXPRUV��DQG�DYE��ELQGV�DQG�DFWLYDWHV�
FHUWDLQ�FHOO�VXUIDFH�DVVRFLDWHG�003V��ZKLFK�IDFLOLWDWH�GHJUDGDWLRQ�RI�
(&0� DQG� WXPRU� SURJUHVVLRQ� >��@�� ,Q� 00� DV� LQ� RWKHU� DJJUHVVLYH�
WXPRUV�� WKH� QHHG� IRU� D� JRRG� YDVFXODU� VXSSO\� LV� PDQGDWRU\� IRU� WKHLU�
JURZWK� DQG� PHWDVWDVLV�� ,QFUHDVHG� H[SUHVVLRQ� RI� WKH� DQJLRJHQHVLV�
PDUNHU��DYE���RQ�HQGRWKHOLDO�FHOOV�VXSSO\LQJ�00�KDV�EHHQ�LPSOLFDWHG�
LQ� WXPRU� JURZWK� DQG� VXVWHQDQFH� >��@��2WKHU� WKDQ�DYE��� LQWHJULQV� RI�
WKH�E�� IDPLO\� H[SUHVVHG� RQ�00� FHOO� OLQHV� KDYH� EHHQ� LPSOLFDWHG� LQ�
WXPRU�PHWDVWDVLV�>����������@��

��
,QWHJULQV�DV�3RWHQWLDO�'UXJ�7DUJHWV�

7KH� HOXFLGDWLRQ� RI� WKH� UROH� RI� LQIODPPDWRU\� FHOOV�� WKHLU� VROXEOH�
PHGLDWRUV��DGKHVLRQ�PROHFXOHV�DQG�VLJQDO�WUDQVGXFWLRQ�SDWKZD\V�LQ�WKH�
SDWKRJHQHVLV�RI�GLVHDVHV�� KHOSHG� LQ� WKH�GHYHORSPHQW�RI�QHZ� WDUJHWHG�
WKHUDSLHV�� DOVR� NQRZQ� DV� ELRORJLFV�� 7�FHOO� PHGLDWHG� GLVHDVHV� KDYH�
UHFHLYHG� SDUWLFXODU� DWWHQWLRQ�� $V� UHJDUGV� GHUPDWRORJLFDO� GLVHDVHV��
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H[WHQVLYH�UHVHDUFK�KDV�IRFXVHG�RQ�SVRULDVLV��D�7�FHOO�PHGLDWHG�GLVHDVH�
>��@��

$PRQJ� WKH� QHZ� WKHUDSHXWLF� PRGDOLWLHV�� HIDOX]LPDE� LV� GLUHFWHG�
DJDLQVW� &'��D� RU� WKH�D�LQWHJULQ� VXEXQLW� RI� /)$��� >��@�� (IDOX]LPDE�
�5DSWLYD��LV�D�KXPDQL]HG�PRQRFORQDO�DQWLERG\�LQGLFDWHG�IRU�PRGHUDWH�
WR� VHYHUH� SVRULDVLV�� 'XULQJ� HIDOX]LPDE� WUHDWPHQW�� 7�FHOO� &'��D�ZDV�
GRZQUHJXODWHG�� WRJHWKHU� ZLWK� KLVWRORJLFDO� HYLGHQFH� RI� HSLGHUPDO�
WKLQQLQJ�� GHFUHDVHG� QXPEHU� RI� HSLGHUPDO� DQG� GHUPDO� &'��� 7�FHOOV��
GHFUHDVHG� 7�FHOO� &'��D� DYDLODELOLW\�� DQG� GHFUHDVHG� NHUDWLQ� ��� DQG�
,&$0���H[SUHVVLRQ�>��@��

5HIHUHQFHV�
���+\QHV�52��,QWHJULQV��D�IDPLO\�RI�FHOO�VXUIDFH�UHFHSWRUV��&HOO�������������������
�
���%HUPDQ�$(��.R]ORY]�1,��0RUR]HYLFK�*(��,QWHJULQV��6WUXFWXUH�DQG�6LJQDOLQJ��
%LRFKHPLVWU\��0RVFRZ������������������
�
���;LRQJ�-3��6WHKOH�7��*RRGPDQ�6/��$UQDRXW�0$��1HZ�LQVLJKWV�LQWR�WKH�VWUXFWXUDO�
EDVLV�RI�LQWHJULQ�DFWLYDWLRQ��%ORRG���������������������
�
���3DULVK�:(��,QIODPPDWLRQ��,Q��5RRN��:LONLQVRQ��(EOLQJ�7H[WERRN�RI�'HUPDWRORJ\��
5+�&KDPSLRQ��-/�%XUWRQ��'$�%XUQHU��60�%UHDWKQDFK��HGV���6L[WK�HGLWLRQ��
%ODFNZHOO�6FLHQFH�/WG��2[IRUG��/RQGRQ��(GLQEXUJK��0DVVDFKXVHWWV��������S�����
������
�
���&ODUN�5$��7RQQHVHQ�0*��,QWHJULQV�LQ�VNLQ�ELRORJ\�DQG�SDWKRSK\VLRORJ\��,Q�
%LRORJ\�RI�WKH�6NLQ��5.�)UHLQNHO��'7�:RRGOH\��HGV����VW�HGLWLRQ��3DUWKHQRQ�
3XEOLVKLQ�*URXS�,QF��1HZ�<RUN�������S����������
�
���+\QHV�52��,QWHJULQV��ELGLUHFWLRQDO��DOORVWHULF�VLJQDOLQJ�PDFKLQHV��&HOO��
��������������������
�
���*UHHQ�/-��0RXOG�$3��+XPSKULHV��7KH�LQWHJULQ�EHWD�VXEXQLW��,QW�-�%LRFKHP�&HOO�
%LRO�������������������
�
���+XPSKULHV�0-��,QWHJULQ�VWUXFWXUH��%LRFKHP�6RF�7UDQV�������������������
�
���;LRQJ�-3��6WHKOH�7��'LHIHQEDFK�%��=KDQJ�5��'XQNHU�5��6FRWW�'/��-RDFKLPLDN�$��
*RRGPDQ�6/��$UQDRXW�0$��&U\VWDO�VWUXFWXUH�RI�WKH�H[WUDFHOOXODU�VHJPHQW�RI�LQWHJULQ�
DOSKD�Y�EHWD����6FLHQFH���������������������
�
����3ORZ�()��+DDV�7$��=KDQJ�/��/RIWXV�-��6PLWK�-:��/LJDQG�%LQGLQJ�WR�,QWHJULQV��-��
%LRO��&KHP������������������������
�
����+\QHV�52��,QWHJULQV��9HUVDWLOLW\��PRGXODWLRQ��DQG�VLJQDOLQJ�LQ�FHOO�DGKHVLRQ��
&HOO�������������������
�
����*LQVEHUJ�0+��'X�;��3ORZ�()��,QVLGH�RXW�LQWHJULQ�VLJQDOLQJ��&XUU�2SLQ�&HOO�
%LRO��������������������
�
����/LX�6��&DOGHUZRRG�'$��*LQVEHUJ�0+��,QWHJULQ�F\WRSODVPLF�GRPDLQ�ELQGLQJ�
SURWHLQV��-�&HOO�6FL����������������������
�
����0DUFDQWRQLR�((��*XDQ�-/��7UHYLWKLFN�-(��+\QHV�52��0DSSLQJ�RI�WKH�IXQFWLRQDO�
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GHWHUPLQDQWV�RI�WKH�LQWHJULQ�EHWD���F\WRSODVPLF�GRPDLQ�E\�VLWH�GLUHFWHG�PXWDJHQHVLV��
&HOO�5HJXO�������������������
�
����2
7RROH�7(��.DWDJLUL�<��)DXOO�5-��3HWHU�.��7DPXUD�5��4XDUDQWD�9��/RIWXV�-&��
6KDWWLO�6-��*LQVEHUJ�0+��,QWHJULQ�F\WRSODVPLF�GRPDLQV�PHGLDWH�LQVLGH�RXW�VLJQDO�
WUDQVGXFWLRQ��-�&HOO�%LRO���������������������
�
����+RZH�$.��$SOLQ�$(��-XOLDQR�5/��$QFKRUDJH�GHSHQGHQW�(5.�VLJQDOLQJ��
PHFKDQLVPV�DQG�FRQVHTXHQFHV��&XUU�2SLQ�*HQHW�'HY�������)HE��������������
�
����$VVRLDQ�5.��6FKZDUW]�0$��&RRUGLQDWH�VLJQDOLQJ�E\�LQWHJULQV�DQG�UHFHSWRU�
W\URVLQH�NLQDVHV�LQ�WKH�UHJXODWLRQ�RI�*��SKDVH�FHOO�F\FOH�SURJUHVVLRQ��&XUU�2SLQ�
*HQHW�'HY�������������������
�
����<DQFH\�.%��$OOHQ�'0��7KH�%LRORJ\�RI�WKH�%DVHPHQW�0HPEUDQH�=RQH��,Q�
'HUPDWRORJ\��-/�%RORJQLD��-RUL]]R�-/��5DSLQL�53��HGV���)LUVW�HGLWLRQ��0RVE\��
/RQGRQ��(GLQEXUJ��1HZ�<RUN��3KLODGHOSKLD��6W�/RLV��6\GQH\��7RURQWR������S����
�����
�
����/HY\�/��%URDG�6��'LHNPDQ�'��(YDQV�5'��:DWW�)0��%HWD��LQWHJULQV�UHJXODWH�
NHUDWLQRF\WH�DGKHVLRQ�DQG�GLIIHUHQWLDWLRQ�E\�GLVWLQFW�PHFKDQLVPV��0RO�%LRO�&HOO��
�������������������
�
����6WXSDFN�'*��&KHUHVK�'$��*HW�D�OLJDQG��JHW�D�OLIH��LQWHJULQV��VLJQDOLQJ�DQG�FHOO�
VXUYLYDO��-�&HOO�6FL���������������������
�
����:DWW�)0��5ROH�RI�LQWHJULQV�LQ�UHJXODWLQJ�HSLGHUPDO�DGKHVLRQ��JURZWK�DQG�
GLIIHUHQWLDWLRQ��(0%2�-����������������E������
�
����6WHUN�/0��*HXLMHQ�&$��2RPHQ�/&��&DODIDW�-��-DQVVHQ�+��6RQQHQEHUJ�$��7KH�
WHWUDVSDQ�PROHFXOH�&'�����D�QRYHO�FRQVWLWXHQW�RI�KHPLGHVPRVRPHV��DVVRFLDWHV�ZLWK�
WKH�LQWHJULQ�DOSKD�EHWD��DQG�PD\�UHJXODWH�WKH�VSDWLDO�RUJDQL]DWLRQ�RI�
KHPLGHVPRVRPHV��-��&HOO�%LRO�����������������������
�
����+RSNLQVRQ�6%��%DNHU�6(��-RQHV�-&��0ROHFXODU�JHQHWLF�VWXGLHV�RI�D�KXPDQ�
HSLGHUPDO�DXWRDQWLJHQ��WKH�����N'�EXOORXV�SHPSKLJRLG�DQWLJHQ��%3������
LGHQWLILFDWLRQ�RI�IXQFWLRQDOO\�LPSRUWDQW�VHTXHQFHV�ZLWKLQ�WKH�%3�����PROHFXODH�DQG�
HYLGHQFH�IRU�DQ�LQWHUDFWLRQ�EHWZHHQ�%3�����DQG�DOSKD���LQWHJULQ��-�&HOO�%LRO��������
�������������
�
����0DUFKLVLR�3&��%RQGDQ]D�6��&UHPRQD�2��&DQFHGGD�5��'H�/XFD�0��3RODUL]HG�
H[SUHVVLRQ�RI�LQWHJULQ�UHFHSWRUV��D�E���D�E���D�E��DQG�DYE���DQG�WKHLU�UHODWLRQVKLS�
ZLWK�WKH�F\WRVNHOHWRQ�DQG�EDVHPHQW�PHPEUDQH�PDWUL[�LQ�FXOWXUHG�KXPDQ�
NHUDWLQRF\WHV��-�&HOO�%LRO����������������������
�
����%RUUDGRUL�/��DQG�6RQQHQEHUJ�$��6WUXFWXUH�DQG�IXQFWLRQ�RI�KHPLGHVPRVRPHV��
0RUH�WKDQ�VLPSOH�DGKHVLRQ�FRPSOH[HV��-�,QYHVW�'HUPDWRO��������������������
�
����0HUFXULR�$0��5DELQRYLW]�,��6KDZ�/0��7KH�DOSKD���EHWD���LQWHJULQ�DQG�HSLWKHOLDO�
FHOO�PLJUDWLRQ��&XUU�2SLQ�&HOO�%LRO�������������������
�
����5DELQRYLW]�,��*LSVRQ�,.��0HUFXULR�$0��7UDFWLRQ�IRUFHV�PHGLDWHG�E\�
DOSKD�EHWD��LQWHJULQ��LPSOLFDWLRQV�IRU�EDVHPHQW�PHPEUDQH�RUJDQL]DWLRQ�DQG�WXPRU�
LQYDVLRQ��0RO�%LRO�&HOO��������������������
�
����6KDZ�/0��5DELQRYLW]�,��:DQJ�++��7RNHU�$��0HUFXULR�$0��$FWLYDWLRQ�RI�
SKRVSKRLQRVLWLGH���2+�NLQDVH�E\�WKH�DOSKD�EHWD��LQWHJULQ�SURPRWHV�FDUFLQRPD�
LQYDVLRQ��&HOO�������������������
�
����6DQWRUR�00��*DXGLQR�*��0DUFKLVLR�3&��7KH�063�UHFHSWRU�UHJXODWHV�
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DOSKD�EHWD��DQG�DOSKD�EHWD��LQWHJULQV�YLD��������SURWHLQV�LQ�NHUDWLQRF\WH�PLJUDWLRQ��
'HY�&HOO������������������
�
����*ROGILQJHU�/(��+RSNLQVRQ�6%��GH+DUW�*:��&ROODZQ�6��&RXFKPDQ�-5��-RQHV�-&��
7KH�DOSKD��ODPLQLQ�VXEXQLW��DOSKD�EHWD��DQG�DOSKD�EHWD��LQWHJULQ�FRRUGLQDWHO\�
UHJXODWH�ZRXQG�KHDOLQJ�LQ�FXOWXUHG�HSLWKHOLDO�FHOOV�DQG�LQ�WKH�VNLQ��-�&HOO�6FL��������
���������������
�
����6KLPL]X�+��6X]XPRUL�.��+DWWD�1��1LVKLNDZD�7��$EVHQFH�RI�GHWHFWDEOH�DOSKD���
LQWHJULQ�LQ�S\ORULF�DWUHVLD�MXQFWLRQDO�HSLGHUPRO\VLV�EXOORVD�V\QGURPH��$SSOLFDWLRQ�
IRU�SUHQDWDO�GLDJQRVLV�LQ�D�IDPLO\�DW�ULVN�IRU�UHFXUUHQFH��$UFK�'HUPDWRO��
�������������������
�
����1LHVVHQ�&0��YDQ�GHU�5DDLM�+HOPHU�0+��+XOVPDQ�(+��YDQ�GHU�1HXW�5��-RQNPDQ�
0)��6RQQHQEHUJ�$��'HILFLHQF\�RI�WKH�LQWHJULQ�EHWD���VXEXQLW�LQ�MXQFWLRQDO�
HSLGHUPRO\VLV�EXOORVD�ZLWK�S\ORULF�DWUHVLD��FRQVHTXHQFHV�IRU�KHPLGHVPRVRPH�
IRUPDWLRQ�DQG�DGKHVLRQ�SURSHUWLHV��-�&HOO�6FL���������������������
�
����$VKWRQ�*+��6RUHOOL�3��0HOOHULR�-(��.HDQH�)0��(DG\�5$��0F�*DUWK�-$��$OSKD���
EHWD���LQWHJULQ�DEQRUPDOLWLHV�LQ�MXQFWLRQDO�HSLGHUPRO\VLV�EXOORVD�ZLWK�S\ORULF�DWUHVLD��
%U�-�'HUPDWRO���������������������
�
����7DNL]DZD�<��6KLPL]X�+��1LVKLNDZD�7��+DWWD�1��3XONNLQHQ�/��8LWWR�-��1RYHO�
,7*%��PXWDWLRQV�LQ�D�SDWLHQW�ZLWK�MXQFWLRQDO�HSLGHUPRO\VLV�EXOORVD�S\ORULF�DWUHVLD�
V\QGURPH�DQG�DOWHUHG�EDVHPHQW�PHPEUDQH�]RQH�LPPXQRIOXRUHVFHQFH�IRU�WKH�
DOSKD�EHWD��LQWHJULQ��-�,QYHVW�'HUPDWRO��������������������
�
����0XUDNDPL�+��1LVKLRND�6��6HWWHUILHOG�-��%KRJDO�%6��%ODFN�00��=LOOLNHQV�'��
<DQFH\�.%��%DOGLQJ�6'��*LXGLFH�*-��'LD]�/$��1LVKLNDZD�7��.L\RNDZD�&��
+DVKLPRWR�7��$QDO\VLV�RI�DQWLJHQV�WDUJHWHG�E\�FLUFXODWLQJ�,J*�DQG�,J$�
DXWRDQWLERGLHV�LQ����SDWLHQWV�ZLWK�FLFDWULFLDO�SHPSKLJRLG��-�'HUPDWRO�6FL��������
�����������
�
����'L�3HUVLR�&0��+RGLYDOD�'LONH�.0��-DHQLVFK�5��.UHLGEHUJ�3$��+\QHV�52��
$OSKD���EHWD���LQWHJULQ�LV�UHTXLUH�IRU�QRUPDO�GHYHORSPHQW�RI�WKH�HSLGHUPDO�EDVHPHQW�
PHPEUDQH��-�&HOO�%LRO��������������������
�
����*LDQQHOOL�*��)DON�0DU]LOOLHU�-��6FKLUDOGL�2��6WHWOHU�6WHYHQVRQ�:*��4XDUDQWDQD�
9��,QGXFWLRQ�RI�FHOO�PLJUDWLRQ�E\�PDWUL[�PHWDOORSURWHLQDVH���FOHDYDJH�RI�ODPLQLQ����
6FLHQFH�������������������
�
����&KHQ�-'��.LP�-3��=KDQJ�.��6DUUHW�<��:\QQ�.&��.UDPHU�5+��:RRGOH\�'7��
(SLGHUPDO�JURZWK�IDFWRU��(*)��SURPRWHV�KXPDQ�NHUDWLQRF\WH�ORFRPRWLRQ�RQ�
FROODJHQ�E\�LQFUHDVLQJ�WKH�DOSKD���LQWHJULQ�VXEXQLW��([S�&HOO�5HV��������������������
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