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9LWDPLQ�'�LV�ZHOO�NQRZQ�DV�EHLQJ�HVVHQWLDO�IRU�ERQH�KHDOWK��>�@�,W�LV�D�JURXS�RI�IDW�VROXEOH�SURKRUPRQHV��ZKLFK�DUH
FRQYHUWHG�LQ�WKH�ERG\�LQWR�D�QXPEHU�RI�ELRORJLFDOO\�DFWLYH�PHWDEROLWHV�WKDW�IXQFWLRQ�DV�WUXH�KRUPRQHV��FLUFXODWLQJ
LQ�WKH�EORRG�DQG�UHJXODWLQJ�WKH�DFWLYLWLHV�RI�YDULRXV�FHOO�W\SHV���ERWK�FDOFHPLF�DQG�QRQFDOFHPLF��7KHLU�NQRZQ
LPSRUWDQW�DFWLRQ�LV�WKH�PDLQWHQDQFH�RI�SODVPD�&D����FRQFHQWUDWLRQ�E\�LQFUHDVLQJ�&D����DEVRUSWLRQ�LQ�WKH
LQWHVWLQH��PRELOL]LQJ�&D����IURP�ERQH�DQG�ORZHULQJ�LWV�UHQDO�H[FUHWLRQ�
7KH�QXFOHDU�FDOFLWULRO��WKH�PHWDEROLWH�RI�YLWDPLQ�'�ZKLFK�PHGLDWHV�LWV�DFWLRQ��UHFHSWRUV�KDYH�EHHQ�GHWHFWHG�LQ�ERWK
FDOFHPLF�DQG�QRQFDOFHPLF�WLVVXHV��H[FHSW�OLYHU��ZKLFK�SOD\�LPSRUWDQW�UROHV�LQ�WKH�IXQFWLRQLQJ�RI�PDQ\�FHOO�W\SHV�
>�@�:KHQ�DFWLYDWHG��WKH\�QRW�RQO\�FRQWURO�FDOFLXP�PHWDEROLVP�EXW�DOVR�HOLFLW�D�ZLGH�YDULHW\�RI�ELRORJLFDO�UHVSRQVHV�
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ZKLFK�LQIOXHQFH�FHOOXODU�JURZWK��SUROLIHUDWLRQ��DSRSWRVLV��DQG�IXQFWLRQLQJ�RI�LPPXQH�V\VWHP��>�@�5HFHQWO\��WKLV
JURZWK�PRGXODWLQJ�SURSHUW\�RI�FDOFLWULRO�LV�VXEMHFWHG�WR�LQWHQVH�UHVHDUFK�LQ�WKH�ILHOG�RI�FDQFHU�SUHYHQWLRQ�DQG
LQKLELWLRQ��>�@�,Q�WKLV�UHYLHZ�DUWLFOH��DWWHPSW�KDV�EHHQ�PDGH�WR�SUHVHQW�WKH�UHVXOWV�RI�UHVHDUFK�ZRUN�XQGHUWDNHQ�E\
VHYHUDO�LQYHVWLJDWRUV�XVLQJ�YLWDPLQ�'�DV�DQ�DQWLFDQFHU�DJHQW�ZLWK�SDUWLFXODU�HPSKDVLV�RQ�LWV�PHFKDQLVP�V��RI
DQWLFDQFHU�DFWLRQ�

�$QWLFDQFHU�$FWLRQV�RI�9LWDPLQ�'

$QWLFDQFHU�SURSHUW\�RI�YLWDPLQ�'�KDV�EHHQ�VWXGLHG�LQ�D�ZLGH�YDULHW\�RI�FRPPRQO\�RFFXUULQJ�FDQFHUV��ERWK�LQ�YLWUR
DQG�LQ�YLYR��RI�ZKLFK�WKH�DFWLRQV�RQ�FRORUHFWDO��EUHDVW�DQG�SURVWDWH�FDQFHUV�KDYH�EHHQ�IRXQG�WR�EH�PRVW�SURPLVLQJ�
>�@�>�@�>�@�>�@�>�@�>�@�>��@�>��@�>��@�>��@�>��@

�0HFKDQLVP�RI�$QWLFDQFHU�$FWLRQ�RI�9LWDPLQ�'

7KH�SULQFLSDO�PHWKRGV�RI�WUHDWPHQW�RI�FDQFHU�LQFOXGH�VXUJHU\��LUUDGLDWLRQ�DQG�FKHPRWKHUDS\��XVXDOO\�JLYHQ�LQ
FRPELQDWLRQ�GHSHQGLQJ�RQ�WKH�W\SH�DQG�VWDJH�RI�WKH�GLVHDVH��7KRXJK�HDUO\�WUHDWPHQW�LV�FXUDWLYH�LQ�PDQ\�RI�WKH
FDQFHUV��HDUO\�GLDJQRVLV�LV�QRW�SRVVLEOH�LQ�PDMRULW\�RI�FDVHV�DQG�WKH�GLVHDVH�VWLOO�UHPDLQV�LQFXUDEOH�LQ�VSLWH�RI�DOO
VLQFHUH�DQG�UDWLRQDO�DSSURDFKHV�IRU�WUHDWPHQW��0RUHRYHU��WKH�DIWHU�HIIHFWV�RI�VXUJHU\�DQG�LUUDGLDWLRQ�DORQJ�ZLWK
VHULRXV�DGYHUVH�HIIHFWV�RI�FKHPRWKHUDS\�IXUWKHU�OLPLW�WKH�LQLWLDWLRQ�DQG�FRQWLQXDWLRQ�RI�WKHUDS\�

�5HFHQW�DSSURDFKHV�IRU�FDQFHU�WUHDWPHQW

7KH�UDSLGO\�JURZLQJ�XQGHUVWDQGLQJ�RI�ELRORJLFDO�SURFHVVHV�JRYHUQLQJ�FDUFLQRJHQHVLV�KDV�KHOSHG�WR�H[SORLW�ELRORJLFDO
GHUDQJHPHQWV�XQLTXH�WR�FDQFHU�FHOOV�DQG�WR�LGHQWLI\�QRYHO�FHOOXODU�WDUJHWV�IRU�DQWLFDQFHU�GUXJV��6RPH�RI�WKHVH
LQFOXGH���PDWUL[�PHWDOORSURWHLQDVH�LQKLELWRUV�WR�LQKLELW�LQYDVLRQ�DQG�SUHYHQW�PHWDVWDVLV��LQKLELWRUV�RI�DQJLRJHQHVLV�
ZKLFK�SUHYHQW�QHZ�EORRG�YHVVHO�IRUPDWLRQ�HVVHQWLDO�IRU�WXPRU�JURZWK��VLJQDO�WUDQVGXFWLRQ�LQKLELWRUV�WR�LQWHUUXSW
WKH�FULWLFDO�VLJQDOLQJ�SDWKZD\V�HVVHQWLDO�IRU�FHOO�JURZWK�DQG�SUROLIHUDWLRQ��GLIIHUHQWLDWLRQ�DJHQWV�WR�NHHS�WKH
QHRSODVWLF�FHOOV�LQ�D�VWDJH�ZKHUH�WKH\�KDYH�OLWWOH�RU�QR�SUROLIHUDWLYH�SRWHQWLDO��GHVLJQHU�PROHFXOHV��GHVLJQHG�WR
LQKLELW�G\VUHJXODWHG�W\URVLQH�NLQDVH�K\SHUDFWLYLW\�DQG�SURDSRSWRWLF�DJHQWV�ZKLFK�SRVVHVV�GLUHFW�OHWKDO�HIIHFW�RQ
FDQFHU�FHOOV�RU�HQKDQFH�WKH�F\WRO\WLF�HIIHFWV�RI�DQWLFDQFHU�DJHQWV��>��@

�&KHPRSUHYHQWLRQ�RI�FDQFHU

6LQFH�PDQ\�FDQFHUV�DUH�FXUUHQWO\�LQFXUDEOH��DWWHPSWV�PD\�EH�PDGH�WR�SUHYHQW�WKHLU�RFFXUUHQFH��LI�SRVVLEOH��,Q�WKLV
UHVSHFW��OLIH�VW\OH�FKDQJH�PD\�VLJQLILFDQWO\�UHGXFH�WKH�ULVN�RI�GHYHORSLQJ�FHUWDLQ�W\SHV�RI�FDQFHU��0RUHRYHU�
FKHPRSURSK\OD[LV�PD\�EH�FRQVLGHUHG�IRU�WKH�SRSXODWLRQ�DV�D�ZKROH��RU�IRU�JURXSV�DW�KLJK�ULVN�RI�D�VSHFLILF�FDQFHU�
,QWDNH�RI�VRPH�YLWDPLQV�DQG�GHULYDWLYHV�DQG�GLHWDU\�PLFURQXWULHQWV�OLNH�EHWD�FDURWHQH��LVRWUHWLQRLQ��IROLF�DFLG�
DVFRUELF�DFLG��DQG�DOSKD�WRFRSKHURO��PD\�LQKLELW�WKH�GHYHORSPHQW�RI�FDQFHU��/DUJH�VFDOH�WULDOV�LQ�WKLV�UHVSHFW�DUH�LQ
SURJUHVV��>��@
&DQFHU�DQG�YLWDPLQ�'
,W�KDV�EHHQ�REVHUYHG�WKDW�FDOFLWULRO�LV�QRW�RQO\�V\QWKHVL]HG��IURP�LWV�SUHFXUVRU��LQ�WKH�NLGQH\�EXW�DOVR�LQ�VHYHUDO
RWKHU�WLVVXHV�RI�WKH�ERG\�LQFOXGLQJ�SURVWDWH��FRORQ�DQG�EUHDVW�ZLWK�WKH�KHOS�RI�WKH�HQ]\PH���2+DVH��IRU�WKH
FRQYHUVLRQ�RI�FDOFLIHGLRO�WR�FDOFLWULRO��ZKLFK�LV�H[SUHVVHG�RQ�WKHP��6XFK�DQ�REVHUYDWLRQ�LQGLFDWHV�WKDW�EHVLGHV
FDOFLXP�PRELOL]LQJ�IXQFWLRQ��WKLV�YLWDPLQ�DOVR�LQIOXHQFHV�RWKHU�ERG\�IXQFWLRQV�OLNH�UHJXODWLRQ�RI�FHOOXODU�SUROLIHUDWLRQ
DQG�GLIIHUHQWLDWLRQ��PRGXODWLRQ�RI�LPPXQH�IXQFWLRQV�DQG�YDVFXODU�WRQH�DQG�LQIOXHQFHV�RQ�UHQLQ�DQG�LQVXOLQ�VHFUHWLRQ
ZKLFK�DUH�XQUHODWHG�WR�FDOFLXP�PHWDEROLVP�
,W�KDV�EHHQ�REVHUYHG�WKDW�UHJXODU�VXQ�H[SRVXUH�LV�DVVRFLDWHG�ZLWK�VXEVWDQWLDO�GHFUHDVH�LQ�FHUWDLQ�FDQFHU�GHDWK
UDWHV�DV�ZHOO�DV�D�UHGXFWLRQ�LQ�RYHUDOO�FDQFHU�PRUWDOLW\�UDWHV��ZKLFK�PD\�EH�UHODWHG�WR�ERG\
V�YLWDPLQ�'�PHWDEROLF
SDWKZD\��,Q�PRUH�FORXG\�QRUWKHUQ�ODWLWXGHV�RI�86��D�SURVWDWH��EUHDVW�DQG�FRORQ�FDQFHU�EHOW�KDV�EHHQ�GRFXPHQWHG
WR�RFFXU�����WLPHV�PRUH�FRPPRQO\�WKDQ�WKH�VXQQLHU�UHJLRQV��>�@
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6RPH�HFRORJLFDO�VWXGLHV�LQGLFDWH�WKDW�VXQOLJKW�PD\�SURWHFW�DJDLQVW�SURVWDWH��FRORUHFWDO��RYDULDQ�DQG�IHPDOH�EUHDVW
FDQFHUV��6HYHUDO�DQDO\WLFDO�LQYHVWLJDWLRQV�DOVR�VXJJHVW�D�SURWHFWLYH�DVVRFLDWLRQ�EHWZHHQ�FLUFXODWLQJ�YLWDPLQ�'�DQG
FRORUHFWDO�DV�ZHOO�DV�SURVWDWH�FDQFHU��>��@�5HFHQW�HSLGHPLRORJLFDO�GDWD�VKRZHG�D�VWURQJ�FRUUHODWLRQ�EHWZHHQ�SRRU
YLWDPLQ�'�VWDWXV��L�H���VHUXP�FDOFLIHGLRO�OHYHOV�EHORZ����QPRO��O��DQG�KLJKHU�ULVN�IRU�FKURQLF�LOOQHVVHV�RI�YDULRXV
HWLRORJ\��>��@�/DFN�RI�VXQ�H[SRVXUH�DQG�YLWDPLQ�'�GHILFLHQF\�KDV�EHHQ�DVVRFLDWHG�ZLWK�PDQ\�VHULRXV�FKURQLF
GLVHDVHV�LQFOXGLQJ�VRPH�GHDGO\�FDQFHUV��>��@�,W�LV�QRZ�UHFRJQL]HG�WKDW�PDLQWDLQLQJ�D�VHUXP�FDOFLIHGLRO
FRQFHQWUDWLRQ�RI
���QPRO��O�����QJ��PO��RU�PRUH�LV�XVHIXO�LQ�WKH�SUHYHQWLRQ�RI�RVWHRSRURVLV��&96�GLVHDVHV��FHUWDLQ�DXWRLPPXQH
GLVHDVHV�DQG�VRPH�IRUPV�RI�FDQFHUV��$�VHDUFK�RI�SULPDU\�DQG�UHYLHZ�PHGLFDO�OLWHUDWXUH�SXEOLVKHG�EHWZHHQ�����
DQG������KDV�VXSSRUWHG�WKH�K\SRWKHVLV�WKDW�FDOFLWULRO�KDV�VLJQLILFDQW�SURWHFWLYH�HIIHFW�DJDLQVW�GHYHORSPHQW�RI
FDQFHU��(SLGHPLRORJLFDO�VWXGLHV�KDYH�IRXQG�DQ�LQYHUVH�UHODWLRQVKLS�EHWZHHQ�VXQ�H[SRVXUH��VHUXP�FRQFHQWUDWLRQ�RI
FDOFLIHGLRO��YLWDPLQ�'�LQWDNH�DQG�ULVN�RI�GHYHORSLQJ�DQG��RU�VXUYLYLQJ�FDQFHU��>�@�,W�DSSHDUV�WKDW�VHQVLEOH�VXQ
H[SRVXUH�DQG�XVH�RI�YLWDPLQ�'�VXSSOHPHQWV�DUH�WKH�PRVW�HIIHFWLYH�VWHSV�WR�SUHYHQW�YLWDPLQ�'�GHILFLHQF\��>��@�,Q
DGGLWLRQ�WR�FDQFHU�SURWHFWLRQ��VHYHUDO�ZRUNHUV�KDYH�IRXQG�YLWDPLQ�'�WR�LQGXFH�GHDWK�RI�FDQFHU�FHOOV�ERWK�LQ�YLWUR
DQG�LQ�YLYR��>��@
%HVLGHV�FDQFHU�SUHYHQWLRQ�DQG�FHOO�GHDWK��YLWDPLQ�'�FDQ�DOVR�FDXVH�WXPRU�JURZWK�UHWDUGDWLRQ�DV�ZHOO�DV�WXPRU
UHJUHVVLRQ�EHFDXVH�RI�LWV�DQJLRJHQHVLV�LQKLELWRU\�DFWLRQ��ZKLFK�GHSULYHV�WKH�FDQFHU�FHOOV�RI�WKHLU�QXWULHQWV�DQG
R[\JHQ�IRU�JURZWK�DQG�VXUYLYDO��0RUHRYHU��WKH�\RXQJ�DQG�LPPRUWDO�FDQFHU�FHOOV�QHYHU�JURZ�XS��PDWXUH�DQG�GLH�RII
DQG�YLWDPLQ�'�GHULYDWLYHV�DUH�NQRZQ�WR�SURPRWH�QRUPDO�FHOO�JURZWK�DQG�PDWXUDWLRQ��GLIIHUHQWLDWLRQ��ZKLFK�DUH
DQWDJRQLVWLF�WR�WKH�QDWXUH�RI�WKH�FDQFHU�FHOOV��>�@�%HFDXVH�RI�WKHVH�DQWLWXPRU�DFWLYLWLHV��VRPH�UHVHDUFKHUV�SURSRVH
WKDW�YLWDPLQ�'�VXSSOHPHQWDWLRQ�PD\�EH�EHQHILFLDO�LQ�WKH�WUHDWPHQW�DQG�SUHYHQWLRQ�RI�VRPH�W\SHV�RI�FDQFHU��>��@
7KH�PHFKDQLVP�RI�DQWLFDQFHU�DFWLRQ�RI�YLWDPLQ�'�DW�FHOOXODU�OHYHO�KDV�QRW�EHHQ�IXOO\�XQGHUVWRRG��,W�KDV�EHHQ�VKRZQ
WKDW�FHOOV��LQFOXGLQJ�FDQFHU�FHOOV��H[SUHVV�VSHFLILF�QXFOHDU�YLWDPLQ�'�UHFHSWRUV��9'5V��IRU�LWV�DFWLYH�PHWDEROLWH
FDOFLWULRO��7KHVH�UHFHSWRUV�EHORQJ�WR�WKH�VXSHUIDPLO\�RI�QXFOHDU�UHFHSWRUV��ZKLFK�LQFOXGH�UHFHSWRUV�IRU�VWHURLG�
WK\URLG�KRUPRQH��>��@�$JRQLVW��FDOFLWULRO��ELQGLQJ�WR�9'5�LQGXFHV�D�FRQIRUPDWLRQDO�FKDQJH�WKDW�DFWLYDWHV�WKH�9'5
ZKLFK�LQ�WXUQ�GLPHUL]HV�ZLWK�WKH�QXFOHDU�UHWLQRLF�;�UHFHSWRU��7KH�KHWHURGLPHU�WKHQ�ELQGV�WR�YLWDPLQ�'�UHVSRQVH
HOHPHQWV��9'5(V��LQ�WKH�SURPRWHUV�RI�WDUJHW�JHQHV�DQG�SURPRWHV�WKHLU�WUDQVFULSWLRQ�UHVXOWLQJ�LQ�DOWHUDWLRQV�LQ
SKRVSKRFDOFLF�PHWDEROLVP�RU�UHJXODWLRQ�RI�FHOO�GLYLVLRQ��GLIIHUHQWLDWLRQ�DQG�FHOO�GHDWK��>��@�:KHQ�ERXQG�WR�9'5�
FDOFLWULRO�KDV�EHHQ�IRXQG�WR�UHJXODWH�WKH�DFWLYLW\�RI�PRUH�WKDQ����JHQHV�OHDGLQJ�WR�SURGLIIHUHQWLDWLQJ�
DQWLSUROLIHUDWLYH�DQG�DQWLPHWDVWDWLF�HIIHFWV�RQ�FHOOV�LQ�DGGLWLRQ�WR�HIIHFWV�RQ�FHOO�F\FOH�DQG�DQJLRJHQHVLV
�DQWLDQJLRJHQLF���>�@�>��@�>��@�>��@
7KXV�WKH�QRQ�FDOFLXP�PRELOL]LQJ�IXQFWLRQV�RI�YLWDPLQ�'�DUH�DVVRFLDWHG�ZLWK�FHOO�SUROLIHUDWLRQ��GLIIHUHQWLDWLRQ�
DSRSWRVLV�DQG�DQJLRJHQHVLV��,Q�WKLV�DUWLFOH��DQ�DWWHPSW�KDV�EHHQ�PDGH�WR�GLVFXVV�EULHIO\�WKH�DERYH�FHOOXODU
SURFHVVHV�RFFXUULQJ�LQ�QRUPDO�DV�ZHOO�DV�FDQFHU�FHOOV�DQG�WKH�PRGXODWRU\�UROH�RI�YLWDPLQ�'�RQ�WKHP�

�&HOO�SUROLIHUDWLRQ��GLIIHUHQWLDWLRQ�DQG�WXPRU�JURZWK

&HOO�SUROLIHUDWLRQ�LV�D�SK\VLRORJLFDO�QHFHVVLW\�GXULQJ�JURZWK�DQG�UHSDLU�EXW�EHFRPHV�SDWKRORJLFDO�LQ�FHUWDLQ�FDVHV�RI
FHOOXODU�K\SHUWURSK\�DQG�K\SHUSODVLD�DQG�LQ�DOO�FDVHV�RI�WXPRU�JURZWK��ZKHWKHU�EHQLJQ�RU�PDOLJQDQW��)RU
SUROLIHUDWLRQ��WKH�FHOO�SDVVHV�WKURXJK�VHYHUDO�VWDJHV�RI�FHOO�F\FOH�GXULQJ�ZKLFK�DOO�LWV�FRPSRQHQWV�DUH�UHSOLFDWHG�DQG
ILQDOO\�WKH�FHOO�GLYLGHV�LWVHOI�LQWR�WZR�LGHQWLFDO�GDXJKWHU�FHOOV��$OWKRXJK�WKH�SK\VLRORJLFDO�DQG�SDWKRORJLFDO�FHOO
SUROLIHUDWLRQV�DUH�DOPRVW�LGHQWLFDO��PLQRU�GLIIHUHQFHV�LQ�WKHP�GR�H[LVW�ZKLFK�SHUPLW�VHOHFWLYH�GUXJ�DFWLRQ�ZKLOH
WUHDWLQJ�FDQFHUV��&DQFHU�FHOO�JURZWK�EHKDYLRU��SHUVLVWHQW�SUROLIHUDWLRQ�DQG�FRQWLQXHG�FHOO�GLYLVLRQ��DQG�WKHLU
LQFUHDVHG�VXVFHSWLELOLW\�IRU�DSRSWRVLV�DIWHU�FKHPRWKHUDS\�DUH�DOVR�UHVSRQVLEOH�IRU�VXFK�VHOHFWLYLW\��>��@
$�SUROLIHUDWLQJ�FHOO�SDVVHV�WKURXJK�KLJKO\�RUGHUHG�SKDVHV�RI�*�����6��*���DQG�0�LQ�VHTXHQFH��RI�ZKLFK�
6
��SKDVH�RI
'1$�V\QWKHVLV��DQG�
0
��SKDVH�RI�PLWRVLV��DUH�FULWLFDO��(QWU\�LQWR�WKHP��RQVHW�RI�6�DQG�0��LV�VWULFWO\�UHJXODWHG�JLYLQJ
ULVH�WR�WZR�
FKHFN�SRLQWV
�LQ�WKH�F\FOH��'1$�GDPDJH�GXH�WR�DQ\�FDXVH�FDQ�DUUHVW�WKH�FHOO�F\FOH�DW�DQ\�RQH�RI�WKHVH
SKDVHV�DQG�SUHFLVH�SURJUHVV�RI�WKH�F\FOH�WKURXJK�WKHP�GHWHUPLQHV�WKH�JHQHWLF�VWDELOLW\�RI�WKH�FHOO��>��@�>��@
2QFH�DGXOWKRRG�LV�DWWDLQHG��WKRXJK�VRPH�RI�WKH�FHOOV�JR�RQ�GLYLGLQJ�FRQVWDQWO\��ERQH�PDUURZ�FHOOV��JDVWURLQWHVWLQDO
HSLWKHOLDO�FHOOV���PRVW�RI�WKHP�GR�QRW�GR�VR��WKH\�UHPDLQ�LQ�D�VWDWLF�SKDVH��*�����RXWVLGH�WKH�F\FOH�IRU�D�YDU\LQJ
SHULRG�WLOO�VXEMHFWHG�WR�D�VXLWDEOH�VWLPXOXV��,Q�UHVSRQVH�WR�WKH�VWLPXOXV��WKH�GRUPDQW�FHOO�LQ�*���SKDVH�LV�UHFUXLWHG
LQWR�WKH�*���SKDVH�DQG�WKH�F\FOH�FRQWLQXHV��>��@
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2XW�RI�VHYHUDO�VXFK�VWLPXOL��JURZWK�IDFWRUV�DUH�PRVW�LPSRUWDQW��ZKLFK�XSRQ�FRPELQLQJ�ZLWK�WKH�FRUUHVSRQGLQJ�FHOO
VXUIDFH�UHFHSWRUV�OHDG�WR�WKH�SURGXFWLRQ�RI�WZR�W\SHV�RI�VLJQDO�WUDQVGXFHUV��RQH�W\SH�EHLQJ�SRVLWLYH�UHJXODWRUV�RI
WKH�FHOO�F\FOH�ZKLFK�UHJXODWH�WKH�FKDQJHV�QHFHVVDU\�IRU�FHOO�GLYLVLRQ�ZKLOH�WKH�RWKHU�W\SH�FRQVLVWV�RI�QHJDWLYH
UHJXODWRUV�ZKLFK�FRQWURO�WKH�DFWLYLW\�RI�WKH�SRVLWLYH�UHJXODWRUV��7KHUHIRUH��WKH�IXQFWLRQDO�EDODQFH�EHWZHHQ�WKHVH
WZR�JURXSV�RI�UHJXODWRUV�DORQJ�ZLWK�
DSRSWRVLV
�LV�UHVSRQVLEOH�IRU�WKH�PDLQWHQDQFH�RI�QRUPDO�FHOO�QXPEHU�LQ�D
SDUWLFXODU�WLVVXH��>��@�>��@�>��@
&HOO�VXUIDFH�UHFHSWRUV�PHGLDWLQJ�WKH�DFWLRQ�RI�JURZWK�IDFWRUV�DQG�F\WRNLQHV�EHORQJ�WR�WKH�IDPLO\�RI�UHFHSWRU
W\URVLQH�NLQDVHV��57.V���/LJDQG�ELQGLQJ�FDXVHV�UHFHSWRU�GLPHUL]DWLRQ�DQG�VXEVHTXHQW�DXWRSKRVSKRU\ODWLRQ�RI�WKHLU
LQWUDFHOOXODU�W\URVLQH�UHVLGXHV��ZKLFK�LQ�WXUQ�SKRVSKRU\ODWH�RWKHU�LQWUDFHOOXODU�SURWHLQV�WKHUHE\�IRUPLQJ�WKH�VLJQDO
WUDQVGXFWLRQ�FDVFDGH�OHDGLQJ�WR�IRUPDWLRQ�RI�FHOO�F\FOH�UHJXODWRUV�ZKLFK�FRQWURO�FHOO�SUROLIHUDWLRQ��GLIIHUHQWLDWLRQ�DQG
GLYLVLRQ��>��@�>��@�7ZR�VXFK�SRVLWLYH�UHJXODWRUV�DUH���
F\FOLQV
�DQG�
F\FOLQ�GHSHQGHQW�NLQDVHV
��&'.V���7KH�LQDFWLYH
FGNV�JHW�DFWLYDWHG�E\�F\FOLQ�DQG�SKRVSKRU\ODWH�WKH�QHFHVVDU\�VXEVWUDWH�SURWHLQV��GHWHUPLQHG�E\�F\FOLQ��WKDW
SDUWLFLSDWH�LQ�WKH�FRQWLQXDWLRQ�RI�FHOO�F\FOH��2QH�VXFK�VLJQDO�WUDQVGXFWLRQ�V\VWHP�LQYROYHV�5DV��5DI�SDWKZD\��5DV�LV
D�SURWR�RQFRJHQLF�SURGXFW�DQG�5DI�LV�D�VHULQH��WKUHRQLQH�NLQDVH��ZKLFK�DFWLYDWHV�WKH�NLQDVH�FDVFDGH�E\�VHTXHQWLDO
SKRVSKRU\ODWLRQ�RI�WKH�NLQDVHV�OLNH�5DI��6UF��0$3��0LWRJHQ�DFWLYDWHG�SURWHLQ��DQG�(5.�������([WUDFHOOXODU�VLJQDO�
UHJXODWHG�NLQDVHV���DQG����OHDGLQJ�WR�JHQH�H[SUHVVLRQ�UHVXOWLQJ�LQ�WKH�SURJUHVVLRQ�RI�WKH�FHOO�F\FOH�DQG�XOWLPDWH�FHOO
GLYLVLRQ��,W�KDV�EHHQ�REVHUYHG�WKDW�FRQVWLWXWLYH�DFWLYDWLRQ�RI�57.�DV�ZHOO�DV�RWKHU�QRQUHFHSWRU�NLQDVHV�GR�RFFXU�LQ
PDQ\�FDQFHUV�LQ�DVVRFLDWLRQ�ZLWK�PXWDWLRQV�LQ�WKH�JHQHV�FRGLQJ�IRU�SURWHLQV�LQYROYHG�LQ�WKH�NLQDVH�FDVFDGH�
>��@�>��@�$FWLYLW\�RI�F\FOLQ��&'.�FRPSOH[�LV�PRGXODWHG�E\�YDULRXV�QHJDWLYH�FHOO�F\FOH�UHJXODWRUV�DFWLQJ�DW�RQH�RU
RWKHU�RI�WKH�WZR�FKHFN�SRLQWV�PHQWLRQHG�HDUOLHU��>��@
7KH�WZR�GDXJKWHU�FHOOV��DIWHU�FHOO�GLYLVLRQ��DUH�LQ�*���VWDJH�WLOO�WKH\�DUH�DFWHG�XSRQ�E\�JURZWK�IDFWRUV�DQG�F\WRNLQHV
WR�HQWHU�LQWR�WKH�*���SKDVH��'XULQJ�WKLV�VWDJH��DQRWKHU�UHJXODWRU\�SURWHLQ���WKH�UHWLQREODVWRPD��5E��SURWHLQ���LV�LQ
D�K\SRSKRVSKRU\ODWHG�VWDWH�GXH�WR�ORZ�FRQFHQWUDWLRQ�RI�F\FOLQ�'��7KH�K\SRSKRVSKRU\ODWHG�5E�SURWHLQ��E\�ELQGLQJ
ZLWK�WKH�WUDQVFULSWLRQ�IDFWRUV�(�)��SUHYHQWV�LWV��(�)��FRQWUROOLQJ�IXQFWLRQ�RQ�JHQH�H[SUHVVLRQ�WKDW�FRGH�IRU�F\FOLQV�(
DQG�$��'1$�SRO\PHUDVH��WK\PLGLQH�NLQDVH��GLK\GURIRODWH�UHGXFWDVH��HWF����WKHUHE\�KROGLQJ�WKH�FHOO�F\FOH�LQ�FKHFN�DW
FKHFN�SRLQW���DQG�WKXV�GHSULYLQJ�WKH�SUROLIHUDWLQJ�FHOO�RI�HVVHQWLDOV�UHTXLUHG�IRU�'1$�UHSOLFDWLRQ�GXULQJ�
6
�SKDVH�
>��@�>��@�:KLOH�LQ�*���SKDVH��WKH�FHOO�V\QWKHVL]HV�P51$V�DQG�SURWHLQV�UHTXLUHG�IRU�'1$�UHSOLFDWLRQ�GXULQJ�WKH
VXEVHTXHQW�6�SKDVH��*URZWK�IDFWRU�DFWLRQ�LQFUHDVHV�WKH�FRQFHQWUDWLRQ�RI�F\FOLQ�'�YLD�5DV��5DI�NLQDVH�FDVFDGH
DFWLYDWLRQ�DQG�F\FOLQ�'��FGN���DQG���FRPSOH[�FDXVH�SKRVSKRU\ODWLRQ�RI�WKH�5E�SURWHLQV��7KLV�LQ�WXUQ�UHOHDVHV�WKH
WUDQVFULSWLRQ�IDFWRUV�(�)�WR�DFWLYDWH�WKH�JHQHV�IRU�V\QWKHVLV�RI�FRPSRQHQWV�UHTXLUHG�IRU�'1$�V\QWKHVLV�GXULQJ�
6

SKDVH��>��@�>��@�>��@�>��@
,Q�VHYHUDO�FDQFHU�FHOOV�LQFOXGLQJ�EUHDVW�FDQFHU�FHOO�OLQHV��FDOFLWULRO�KDV�EHHQ�IRXQG�WR�FDXVH�GHSKRVSKRU\ODWLRQ�RI�WKH
5E�JHQH�SURGXFW��OHDGLQJ�WR�EORFNDGH�RI�FHOO�F\FOH�DW�FKHFN�SRLQW���DQG�KHQFH�WXPRU�JURZWK�LQKLELWLRQ��>��@�,Q�D
VWXG\�LQYROYLQJ�FDUFLQRPD�RI�EUHDVW��LQYHVWLJDWRUV�KDYH�GHPRQVWUDWHG�WKDW�FDOFLWULRO�LQKLELWV�6UF�W\URVLQH�NLQDVH�LQ
5DV��5DI�NLQDVH�FDVFDGH��WKHUHE\�OHDGLQJ�WR�VXEVHTXHQW�GHFUHDVH�LQ�DFWLYLW\�RI�(5.������DQG�0$3�NLQDVH��WKLV�LQ
WXUQ�UHGXFHV�WKH�IRUPDWLRQ�RI�F\FOLQ��FGN�SURWHLQV��WKHUHE\�OHDGLQJ�WR�LQKLELWLRQ�RI�FHOO�SUROLIHUDWLRQ�DQG�DOWHUDWLRQ�RI
GLIIHUHQWLDWLRQ�LQ�*���DQG�RWKHU�SKDVHV�RI�WKH�FHOO�F\FOH��0$3�NLQDVH�SOD\V�DQ�LPSRUWDQW�UROH�LQ�FHOO�SUROLIHUDWLRQ�DQG
GLIIHUHQWLDWLRQ���>��@
'XULQJ�
6
�SKDVH��F\FOLQ��FGN�SURWHLQV���F\FOLQ�(��FGN���DQG�F\FOLQ�$��FGNV���DQG�����FRQWLQXH�WR�SKRVSKRU\ODWH�DQG
DFWLYDWH�WKH�QHFHVVDU\�SURWHLQV��HQ]\PHV�WDNLQJ�SDUW�LQ�'1$�V\QWKHVLV��SKRVSKRU\ODWLQJ�DFWLRQ�RI�F\FOLQ�$��FGNV��
DQG���LV�IXUWKHU�FRQWLQXHG�WKURXJKRXW�*���DQG�0�SKDVH��>��@�>��@�>��@�$V�WKH�FHOO�F\FOH�SURJUHVVHV�WKURXJK�
*���

SKDVH��RWKHU�FHOOXODU�FRPSRQHQWV�DUH�GXSOLFDWHG�ZLWK�WKH�KHOS�RI�QHZO\�V\QWKHVL]HG�P51$�DQG�SURWHLQ�ZKLFK
UHTXLUHV�WKH�DFWLYH�DQG�SURPRWHU�DFWLRQ�RI�F\FOLQ��FGN�FRPSOH[HV��F\FOLQ�$��FGNV���DQG���DQG�F\FOLQ�%��FGN�����
2WKHUZLVH��FHOO�SUROLIHUDWLRQ�ZLOO�EH�FKHFNHG�DW�FKHFN�SRLQW����>��@�>��@�>��@
7KH�SUROLIHUDWLQJ�FHOO�XQGHUJRHV�GLYLVLRQ�GXULQJ�WKH�VXEVHTXHQW�
0
�SKDVH�JLYLQJ�ULVH�WR�WZR�LGHQWLFDO�GDXJKWHU�FHOOV
WKDW�DUH�LQ�*���SKDVH��2XW�RI�WKHVH��WKRVH�ZKLFK�DUH�GHVWLQHG�IRU�IXUWKHU�SUROLIHUDWLRQ���FDQFHU�FHOOV�DQG�FHUWDLQ
QRUPDO�FHOOV�ZKLFK�SUROLIHUDWH�FRQWLQXRXVO\��DUH�DFWLYDWHG�WR�GR�VR�E\�WKH�JURZWK�IDFWRUV�DQG�F\WRNLQHV�ZKLOH�WKH
UHVW�UHPDLQ�TXLHVFHQW�WLOO�WKH\�DUH�DFWLYDWHG��>��@�>��@�>��@
7KH�HVVHQWLDO�SK\VLRORJLFDO�FHOO�SUROLIHUDWLRQ�DV�ZHOO�DV�WKH�SUROLIHUDWLRQ�IRU�ZRXQG�KHDOLQJ�DQG�UHSDLU�LV�UHVWULFWLYH�LQ
QDWXUH�GXH�WR�WKH�DFWLYLW\�RI�QHJDWLYH�UHJXODWRUV�RI�WKH�FHOO�F\FOH�ZKLFK�UHJXODWH�WKH�DFWLYLW\�RI�SRVLWLYH�UHJXODWRUV
�F\FOLQ��FGN�FRPSOH[�DFWLRQ���ZKHUHDV�XQUHVWULFWHG�FHOO�SUROLIHUDWLRQ�LV�WKH�KDOOPDUN�RI�FDQFHU��%HVLGHV�5E�SURWHLQ�
WKHUH�DUH�WZR�RWKHU�IDPLOLHV�RI�QHJDWLYH�UHJXODWRUV�RI�WKH�FHOO�F\FOH���FGN�LQKLELWRU\�SURWHLQ��&,3��IDPLO\�
FRPSULVLQJ�RI�SURWHLQV�S����S���DQG�S���DQG�WKH�LQKLELWRUV�RI�NLQDVHV��,Q.�IDPLO\��KDYLQJ�SURWHLQV�S����S����DQG
S����FGN�LQKLELWRUV��&'.,V��ELQG�ZLWK�F\FOLQ��FGN�FRPSOH[HV�DQG�LQKLELW�WKHLU�SUROLIHUDWLRQ�SURPRWLQJ�DFWLRQV�DW
YDULRXV�SKDVHV�RI�WKH�FHOO�F\FOH��SDUWLFXODUO\�DW�FKHFN�SRLQW���DQG�,Q.�SURWHLQV�LQKLELW�WKH�NLQDVH�DFWLYDWLRQ��7KH�S��
JHQH�FRGHV�WKH�WUDQVFULSWLRQ�IDFWRU�S���SURWHLQ��ZKLFK�LV�SUHVHQW�LQ�ORZ�FRQFHQWUDWLRQV�LQ�KHDOWK\�FHOOV��%XW�'1$
GDPDJH�GXH�WR�DQ\�FDXVH�LQFUHDVHV�LWV�FRQFHQWUDWLRQ��ZKLFK�LQ�WXUQ�DFWLYDWHV�WKH�WUDQVFULSWLRQ�RI�VHYHUDO�RWKHU
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JHQHV�LQFOXGLQJ�WKH�RQH��ZKLFK�FRGHV�IRU�WKH�SURWHLQ�S����2QFH�IRUPHG��S���FDXVHV�LQDFWLYDWLRQ�RI�F\FOLQ��FGN
FRPSOH[HV��F\FOLQ�FGN���RU��FGN�����WKHUHE\�SUHYHQWLQJ�5E�SKRVSKRU\ODWLRQ�DQG�LQKLELWLRQ�RI�FHOO�F\FOH�SURJUHVVLRQ
WKURXJK�*���SKDVH�UHVXOWLQJ�LQ�DUUHVW�RI�FHOO�F\FOH�DW�FKHFN�SRLQW����$V�WKH�F\FOH�GRHV�QRW�SURJUHVV��WKH�GDPDJHG
'1$�JHWV�DGHTXDWH�WLPH�IRU�LWV�UHSDLU�E\�WKH�'1$�UHSDLU�V\VWHP��,I�VXFFHVVIXO��WKH�F\FOH�RYHUFRPHV�WKH�EORFNDGH
DW�FKHFN�SRLQW���DQG�HQWHUV�LQWR�6�SKDVH��)DLOXUH�RI�'1$�UHSDLU�OHDGV�WR�DSRSWRVLV��>��@�>��@�>��@�>��@�>��@
$WWHPSWV�KDYH�EHHQ�PDGH�WR�DPSOLI\�VXFK�QHJDWLYH�UHJXODWLRQ�WKHUHE\�EULQJLQJ�D�KDOW�WR�WKH�XQUHVWULFWHG
SUROLIHUDWLRQ�RI�FDQFHU�FHOOV�
9LWDPLQ�'�KDV�EHHQ�IRXQG�WR�LQKLELW�FDQFHU�FHOO�SUROLIHUDWLRQ�E\�LQFUHDVLQJ�WKH�DFWLYLW\�RI�WKH�&'.,V�S���:$)����&LS
��DQG�S���.LS�����>��@�>��@�$XGR�HW�DO��>��@�KDYH�REVHUYHG�YLWDPLQ�'�WR�LQGXFH�FHOO�F\FOH�DUUHVW�DW�*���SKDVH�ZKLFK
PD\�EH�GXH�WR�XSUHJXODWLRQ�RI�RQH�RU�ERWK�RI�WKH�DERYH�PHQWLRQHG�&'.,V��7KH\�KDYH�IRXQG�D�9'5(�WR�EH�SUHVHQW
LQ�WKH�SURPRWHU�RI�S���JHQH��ZKLFK�LQGLFDWHV�WKDW�YLWDPLQ�'�PD\�GLUHFWO\�DFWLYDWH�WKH�WUDQVFULSWLRQ�RI�S����%XW�WKH\
GLG�QRW�ILQG�DQ\�9'5(�LQ�S���JHQH��ZKRVH�XSUHJXODWLRQ�VHHPHG�WR�EH�PRUH�FHOO�W\SH�GHSHQGHQW��,Q�DQRWKHU�VWXG\�
0DUX\DPD�HW�DO��>��@�KDYH�GHPRQVWUDWHG�WKDW�9'5�JHQH�LV�XSUHJXODWHG�E\�S���LQ�D�YDULHW\�RI�FDQFHU�FHOO�OLQHV�
7KHLU�GDWD�VXJJHVW�WKDW�9'5�PD\�SOD\�D�QRYHO�UROH�LQ�S���VLJQDOLQJ�SDWKZD\�LQ�ZKLFK�WKHUH�PD\�EH�LQFUHDVHG
VHQVLWLYLW\�RI�WKH�FDQFHU�FHOOV�WR�WKH�DQWLSUROLIHUDWLYH�DFWLRQ�RI�YLWDPLQ�'�GXH�WR�LQFUHDVHG�OHYHOV�RI�9'5��7KHVH
DXWKRUV�KDYH�DOVR�VKRZQ�WKDW�LQ�KLJK�JUDGH�FDUFLQRPDV��9'5�LV�GRZQ�UHJXODWHG��ZKLFK�PD\�EH�GXH�WR�DOWHUDWLRQ�LQ
WKH�DFWLYLW\�RI�S���
,Q�HVWURJHQ�UHFHSWRU�SRVLWLYH�0&)���FHOOV��D�FHOO�OLQH�RI�KXPDQ�DGHQRFDUFLQRPD���FDOFLWULRO�DQDORJXHV�KDYH�EHHQ
IRXQG�WR�GHFUHDVH�WKH�H[SUHVVLRQ�RI�F�P\F��D�SURWR�RQFRJHQH���D�WUDQVLHQW�LQGXFWLRQ�RI�F�IRV�JHQH��DQRWKHU�SURWR�
RQFRJHQH��DQG�VWLPXODWLRQ�RI�S����>��@�>��@
2XW�RI�VHYHUDO�JURZWK�IDFWRUV��HSLGHUPDO�JURZWK�IDFWRU��(*)��SOD\V�DQ�LPSRUWDQW�UROH�LQ�WKH�UHJXODWLRQ�RI�FHOO
JURZWK��SUROLIHUDWLRQ�DQG�GLIIHUHQWLDWLRQ�E\�ELQGLQJ�WR�LWV�UHFHSWRU�(*)5��WKH�WUDQVGXFWLRQ�SDWKZD\�EHLQJ�WKH�5DV�
5DI�SDWKZD\�OHDGLQJ�WR�DFWLYDWLRQ�RI�NLQDVH�FDVFDGH�ZKLFK�LQ�WXUQ�VWLPXODWHV�WKH�SURGXFWLRQ�RI�QXFOHDU�WUDQVGXFHUV
�HDUO\�DQG�ODWH�UHVSRQVH�JHQHV��UHVXOWLQJ�LQ�WKH�SURGXFWLRQ�RI�FHOO�F\FOH�UHJXODWRUV��ERWK�SRVLWLYH��F\FOLQ�DQG�FGN�
DQG�QHJDWLYH��S���SURWHLQ��5E�SURWHLQ��FGN�LQKLELWRUV�S���DQG�S����HWF����>��@�%HVLGHV�WKLV��HQKDQFHG�W\URVLQH
NLQDVH�VLJQDO�WUDQVGXFWLRQ�FDVFDGH�DOVR�UHVXOWV�LQ�D�YDULHW\�RI�ELRFKHPLFDO�FKDQJHV�ZLWKLQ�WKH�FHOO���D�ULVH�LQ
LQWUDFHOOXODU�FDOFLXP�OHYHO��LQFUHDVHG�JO\FRO\VLV�DQG�SURWHLQ�V\QWKHVLV�DQG�LQFUHDVHG�H[SUHVVLRQ�RI�FHUWDLQ�JHQHV
LQFOXGLQJ�WKH�JHQH�IRU�(*)5��>��@�+HQFH��(*)�LV�FRQVLGHUHG�DV�D�SURFDUFLQRJHQ��&URVV�HW�DO��>��@�DSSOLHG�D
SUROLIHUDWLYH�VLJQDO�YLD�(*)�WR�&DFR���FHOO��DQ�HSLWKHOLDO�FRORUHFWDO�DGHQRFDUFLQRPD�FHOO�OLQH��DQG�IRXQG�WKDW�(*)5
DFWLYDWLRQ�ZDV�DVVRFLDWHG�ZLWK�GRZQUHJXODWLRQ�RI�9'5�ZKLFK�PLJKW�DOORZ�WKH�FRORQ�FDUFLQRPD�FHOOV�WR�HVFDSH�WKH
DQWLPLWRJHQLF�DFWLRQ�RI�FDOFLWULRO��%XW��VXFK�GRZQUHJXODWLRQ�ZDV�FRXQWHUDFWHG�E\�WKH�XQLTXH�SURSHUW\�RI�&DFR��
FHOOV��ZKLFK�DUH�FDSDEOH�RI�V\QWKHVL]LQJ�FDOFLWULRO�IURP�FDOFLIHGLRO��7KXV��WKHVH�ZRUNHUV�KDYH�VKRZQ�WKDW�WKH
QHJDWLYH�HIIHFW�RI�(*)�RQ�9'5�DEXQGDQF\�FDQ�EH�FRXQWHUDFWHG�E\�FDOFLWULRO�WKHUHE\�EULQJLQJ�D�VORZ�GRZQ�RI�FHOO
SUROLIHUDWLRQ�DQG�WXPRU�JURZWK�
0RUHRYHU��LW�KDV�EHHQ�REVHUYHG�WKDW�LQVXOLQ�OLNH�JURZWK�IDFWRU��,*)��VWLPXODWHV�WKH�JURZWK�DQG�PXOWLSOLFDWLRQ�RI
FDQFHU�FHOOV�ZKLFK�LV�LQWHUIHUHG�E\�YLWDPLQ�'��>��@
%RXLOORQ�HW�DO��>��@�KDYH�GHPRQVWUDWHG�FDOFLWULRO�WR�LQGXFH�GLIIHUHQWLDWLRQ�DQG�LQKLELW�SUROLIHUDWLRQ�LQ�D�ZLGH�YDULHW\
RI�FHOOV��7KRXJK�WKH�DXWKRUV�IRXQG�YLWDPLQ�'�WR�PRGLI\�WKH�IXQFWLRQLQJ�RI�LPSRUWDQW�FHOO�F\FOH�UHJXODWRUV�DW
PROHFXODU�OHYHO��IXQFWLRQLQJ�RI�F\FOLQ��FGN�V\VWHP��&'.,V��(�)�WUDQVFULSWLRQ�IDFWRUV���WKH\�FRXOG�QRW�GHWHUPLQH�WKH
SUHFLVH�KLHUDUFKLFDO�VWUXFWXUH�RI�WKLV�ZLGH�GLYHUVLW\�RI�FDOFLWULRO�DFWLRQV�
7KH�UROH�RI�F\VWHLQH�FDWKHSVLQV��F\VWHLQH�SURWHDVHV�EHORQJLQJ�WR�FDWKHSVLQ�IDPLO\��LQ�FDXVLQJ�FRORQ�FDQFHU
SURJUHVVLRQ�DQG�PHWDVWDVLV�KDV�EHHQ�HVWDEOLVKHG��FDXVH�SURWHRO\WLF�FOHDYDJH�RI�PDWUL[�FRPSRQHQWV��DGKHVLRQ
SURWHLQV�DQG�RWKHU�SURWHDVHV�LQ�DGGLWLRQ�WR�LQWHUIHUHQFH�LQ�FHOO�F\FOH�DW�QXFOHDU�OHYHO�DQG�UHVLVWDQFH�WR
FKHPRWKHUDS\���>��@�2Q�WKH�RWKHU�KDQG��WKH�SURWHLQ�F\VWDWLQ�'��EHORQJV�WR�F\VWHLQH�VXSHUIDPLO\��KDV�EHHQ�IRXQG�WR
SRVVHVV�PXOWLSOH�DFWLRQV�ZKLFK�DUH�DQWLWXPRULJHQLF�DQG�DQWLPHWDVWDWLF��,W�LQKLELWV�WKHVH�HQGRJHQRXV�F\VWHLQH
SURWHDVHV��HQGRVRPDO��O\VRVRPDO���KDV�VRPH�PRGXODWRU\�UROH�LQ�FHOO�SUROLIHUDWLRQ��GLIIHUHQWLDWLRQ��VXUYLYDO�DQG
PLJUDWLRQ�LQ�DGGLWLRQ�WR�LQWHUOHXNLQ�DQG�QLWULF�R[LGH�SURGXFWLRQ��,W�DOVR�LQKLELWV�PLJUDWLRQ�DQG�DQFKRUDJH��
LQGHSHQGHQW�JURZWK��DQWDJRQL]HV�:QW� �FDWHQLQ�VLJQDOLQJ�SDWKZD\��:QW�LV�DQ�RQFRJHQH�ZKLFK�FRGHV�IRU�WKH�JURZWK
IDFWRU�:QW���UHSUHVVHV�F�P\F�DQG�H[SUHVVLRQ�RI�D�QXPEHU�RI�HSLWKHOLDO�PHVHQFK\PDO�WUDQVLWLRQ�LQGXFHUV��61$,��
61$,���=(%��DQG�=(%���ZKLFK�DUH�LQYROYHG�LQ�WKH�SURJUHVVLRQ�RI�SULPDU\�WXPRUV�WRZDUGV�PHWDVWDVLV��7KH�SURWHLQ
�F\VWDWLQ�'��LQGXFHV�(�FDGKHULQ�H[SUHVVLRQ�ZKLFK�LV�UHSUHVVHG�GXULQJ�HSLWKHOLDO�PHVHQFK\PDO�WUDQVLWLRQ�SHULRG�
>��@��(�FDGKHULQV�DUH�FDOFLXP���GHSHQGHQW�DGKHVLRQ�PROHFXOHV�ZKLFK�LQKLELW�FDQFHU�SURJUHVVLRQ�DQG�PHWDVWDVLV�E\
LQFUHDVLQJ�WKH�VWUHQJWK�RI�FHOOXODU�DGKHVLRQ�ZLWKLQ�D�WLVVXH��WKHUHE\�GHFUHDVLQJ�FHOOXODU�PRWLOLW\��
7KH�JHQH�&67���ZKLFK�KDV�EHHQ�IRXQG�WR�EH�GRZQUHJXODWHG�GXULQJ�FRORQ�WXPRULJHQHVLV��FRGHV�F\VWDWLQ�'
IRUPDWLRQ��%LQGLQJ�RI�FDOFLWULRO�WR�9'5�KDV�EHHQ�IRXQG�WR�DFWLYDWH�&67��SURPRWHU�LQ�WKH�'1$�OHDGLQJ�WR�LQFUHDVHG
&67��51$�DQG�KHQFH�LQFUHDVHG�F\VWDWLQ�'�OHYHOV�LQ�FRORQ�FDQFHU��>��@�,Q�DGGLWLRQ��D�VWXG\�FRQGXFWHG�E\�'U��6�
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&KLVWDNRV�UHSRUWHG�WKDW�FDOFLWULRO�KDV�EHHQ�IRXQG�WR�LQGXFH�D�WXPRU�VXSSUHVVLQJ�SURWHLQ��F\VWDWLQ�'��WKDW�FDQ�DOVR
LQKLELW�WKH�JURZWK�RI�EUHDVW�FDQFHU�FHOOV��>��@
6RPH�LQYHVWLJDWRUV��LQ�D�JHO�VKLIW�DVVD\��KDYH�VKRZQ�WKDW�FRQVWLWXWLYHO\�H[SUHVVHG�SURWR�RQFRJHQH�F�IRV�FRXOG
KLQGHU�WKH�DVVRFLDWLRQ�RI�YLWDPLQ�'���9'5�FRPSOH[�ZLWK�9'5(�LQ�'1$��7KLV�REVHUYDWLRQ�VXJJHVWV�WKDW�F�IRV�JHQH
SURGXFW�F�)RV�PD\�LQKLELW�WKH�ELQGLQJ�RI�9'5���YLWDPLQ�'�FRPSOH[�WR�9'5(�E\�PDNLQJ�D�F�)RV�9'5�FRPSOH[��>��@

�$SRSWRVLV�DQG�WXPRU�JURZWK

$SRSWRVLV�LV�D�JHQHWLFDOO\�SURJUDPPHG�ZHOO�RUJDQL]HG�EXLOW�LQ�VHOI�GHVWUXFW�PHFKDQLVP��ZKHUH�VHTXHQFH�RI
ELRFKHPLFDO�HYHQWV�OHDG�WR�FHOO�GHDWK�DQG�LWV�UHPRYDO�ZLWKRXW�LQGXFLQJ�LQIODPPDWRU\�UHDFWLRQV�DV�RFFXUV�LQ
QHFURVLV��%HVLGHV�LWV�SK\VLRORJLFDO�IXQFWLRQ�LQ�PDLQWDLQLQJ�FRQVWDQF\�RI�FHOO�QXPEHUV�LQ�GLIIHUHQW�WLVVXHV��DSRSWRVLV
DOVR�SUHYHQWV�WKH�SRVVLELOLW\�RI�PXWDWLRQDO�FKDQJHV�OHDGLQJ�WR�PDOLJQDQF\�DIWHU�'1$�GDPDJH�E\�UHPRYDO�RI�VXFK
GDPDJHG�FHOOV��$V�G\VUHJXODWHG�DSRSWRVLV�KDV�EHHQ�IRXQG�WR�EH�LQYROYHG�LQ�WKH�SDWKRJHQHVLV�RI�PDQ\�IRUPV�RI
FDQFHUV��XQGHUVWDQGLQJ�RI�WKH�PHFKDQLVP�RI�DSRSWRVLV�DQG�LWV�G\VUHJXODWLRQ�SURFHVVHV�RIIHUV�VFRSH�IRU�QRYHO
DSSURDFKHV�WR�WUHDWPHQW�RI�FDQFHU��>��@
7KH�SURFHVV�RI�DSRSWRVLV�LV�HIIHFWHG�E\�FDVSDVHV��ZKLFK�DUH�D�IDPLO\�RI�F\VWHLQH�SURWHDVHV�SUHVHQW�LQ�WKH�FHOO�LQ
LQDFWLYH�QRQIXQFWLRQDO�IRUP��>��@�>��@�:KHQ�DFWLYDWHG��WKH\�FDXVH�VHOHFWLYH�SURWHRO\VLV�RI�WDUJHW�SURWHLQV
�HQ]\PHV��VWUXFWXUDO�FRPSRQHQWV��HWF����WKHUHE\�DFWLYDWLQJ�VRPH�DQG�LQDFWLYDWLQJ�RWKHUV��2XW�RI�QLQH�GLIIHUHQW
FDVSDVHV��VRPH�DUH�
LQLWLDWRUV
�ZKLOH�RWKHUV�DUH�
HIIHFWRUV
�RI�DSRSWRVLV��$SRSWRWLF�LQLWLDWLQJ�IDFWRU��$,)��LV�DQRWKHU
SURWHLQ��ZKLFK�DIWHU�JHWWLQJ�UHOHDVHG�IURP�PLWRFKRQGULD��HQWHUV�WKH�QXFOHXV�DQG�VZLWFKHV�RQ�WKH�SURFHVV�RI
DSRSWRVLV��>��@
7KHUH�DUH�WZR�SDWKZD\V�IRU�FDVSDVH�PHGLDWHG�DSRSWRVLV��RQH�LV�GHDWK�UHFHSWRU�SDWKZD\�DQG�WKH�RWKHU�LV
PLWRFKRQGULDO�SDWKZD\��,Q�GHDWK�UHFHSWRU�SDWKZD\��WKH�WUDQVPHPEUDQH�71)5��WXPRU�QHFURVLV�IDFWRU�UHFHSWRU�
IDPLO\�IXQFWLRQV�DV�GHDWK�UHFHSWRUV��HDFK�RI�ZKLFK�KDV�D�GHDWK�GRPDLQ�LQ�LWV�F\WRSODVPLF�HQG��/LJDQG�>71)�RU
71)�DOSKD�UHODWHG�DSRSWRVLV�LQGXFLQJ�OLJDQG��75$,/�@�ELQGLQJ�OHDGV�WR�WULPHUL]DWLRQ�RI�WKH�GHDWK�GRPDLQV�ZKLFK�LQ
WXUQ�UHFUXLWV�DQG�JHWV�FRPSOH[HG�ZLWK�DQ�DGDSWRU�SURWHLQ��WKH�FRPSOH[�VXEVHTXHQWO\�DFWLYDWHV�WKH�LQLWLDWRU�FDVSDVH
���$FWLYDWHG�FDVSDVH���ILQDOO\�DFWLYDWHV�WKH�HIIHFWRU�FDVSDVHV�OHDGLQJ�WR�DSRSWRVLV��7KH�PLWRFKRQGULDO�SDWKZD\�LV
DOVR�DFWLYDWHG�ZKHQ�WKHUH�LV�'1$�GDPDJH�RU�WKHUH�LV�ZLWKGUDZDO�RI�WKH�DFWLRQV�RI�FHOO�VXUYLYDO�IDFWRUV��WLVVXH�
VSHFLILF�WURSKLF�IDFWRUV��F\WRNLQHV��KRUPRQHV��DGKHVLRQ�PROHFXOHV��LQWHJULQV��HWF����>��@�>��@
'1$�UHSDLU�DIWHU�LWV�GDPDJH�LV�PHGLDWHG�PDLQO\�E\�S���SURWHLQV��PHQWLRQHG�HDUOLHU���,I�VXFK�UHSDLU�GRHV�QRW�RFFXU�
S���SURWHLQ�EHFRPHV�SURDSRSWRWLF�DORQJ�ZLWK�DQRWKHU�SURDSRSWRWLF�SURWHLQ�%FO����%FO���DVVRFLDWHG�;�SURWHLQ�RU
%$;��FRGHG�E\�S���
%FO�SURWHLQ�IDPLO\�KDV�JRW�DQRWKHU�DQWLDSRSWRWLF�EUDQFK��7KH�SURDSRSWRWLF�%$;�FRPSRQHQW�RI�WKH�%FO���FRPSHWHV
ZLWK�WKH�DQWLDSRSWRWLF�%FO���RQ�PLWRFKRQGULDO�FHOO�VXUIDFH�IRU�UHOHDVH�RI�F\WRFKURPH�F�IURP�LW��WKH�SURDSRSWRWLF
EUDQFK�WHQGV�WR�VWLPXODWH�WKH�UHOHDVH��ZKLOH�WKH�DQWLDSRSWRWLF�EUDQFK�LQKLELWV�LW��&\WRFKURPH�F��UHOHDVHG�E\�%$;�
FRPELQHV�ZLWK�WKH�SURWHLQ�DSRSWRWLF�SURWHDVH�DFWLYDWLQJ�IDFWRU����$SDI����DQG�WKH�FRPSOH[�WKXV�IRUPHG��LQWHUDFW
ZLWK�DFWLYDWHG�SURFDVSDVH���ZKLFK�LQ�WXUQ�DFWLYDWHV�WKH�HIIHFWRU�&DVSDVH�SDWKZD\��>��@�>��@
,Q�QRUPDO�FHOOV��VXUYLYDO�IDFWRUV�FRQWLQXRXVO\�RSSRVH�DSRSWRVLV�E\�VHYHUDO�PHFKDQLVPV��RXW�RI�ZKLFK�DFWLYDWLRQ�RI
DQWLDSRSWRWLF�%FO���LV�LPSRUWDQW��:LWKGUDZDO�RI�DFWLRQ�RI�WKHVH�IDFWRUV�GXH�WR�DQ\�FDXVH�OHDGV�WR�D�ORVV�RI�EDODQFH
EHWZHHQ�WKH�WZR�DQWDJRQLVWLF�%FO���SURWHLQV��PDNLQJ�SURDSRSWRWLF�%FO���DFWLRQ�XQRSSRVHG�DQG�KHQFH�LQGXFWLRQ�RI
DSRSWRVLV�UHVXOWLQJ�LQ�FHOO�GHDWK�ZKLFK�DUH�HYHQWXDOO\�SKDJRF\WRVHG�E\�PDFURSKDJHV��>��@�>��@�+HQFH�
G\VUHJXODWHG�DSRSWRVLV��EHVLGHV�RWKHU�KDUPIXO�HIIHFWV��FDQ�OHDG�WR�FDQFHU�FHOO�SUROLIHUDWLRQ�DQG�WKHLU�UHVLVWDQFH�WR
FKHPRWKHUDS\��DSRSWRVLV�SOD\V�DQ�LPSRUWDQW�UROH�LQ�FKHPRWKHUDS\�LQGXFHG�FDQFHU�FHOO�GHDWK���7KXV��SURDSRSWRWLF
FRPSRXQGV�PD\�KDYH�D�IDYRUDEOH�UROH�LQ�WKH�SUHYHQWLRQ�RI�FDQFHU�GHYHORSPHQW��JURZWK�DQG�PHWDVWDVLV�ZKLOH
DLGLQJ�WR�LWV�FKHPRWKHUDS\�
$XGR�HW�DO��>��@�KDYH�IRXQG�YLWDPLQ�'�DQDORJXHV�WR�DWWHQXDWH�UHWLQREODVWRPD�WXPRU�JURZWK�LQ�DWK\PLF�PLFH�E\
LQFUHDVLQJ�DSRSWRVLV�ZKLFK�ZDV�DVVRFLDWHG�ZLWK�XSUHJXODWLRQ�RI�ERWK�S���DQG�S����7KH�VDPH�DXWKRUV�DOVR�DSSOLHG
YLWDPLQ�'�WR�FHOO�OLQHV�RI�JOLRPD�DQG�FDUFLQRPD�EUHDVW�DQG�IRXQG�LW��YLWDPLQ�'��WR�LQGXFH�DSRSWRVLV�LQ�ERWK�RI�WKHP�
,Q�JOLRPD�FHOO�OLQHV��WKHUH�ZDV�XSUHJXODWLRQ�RI�%$;��SURDSRSWRWLF��ZLWK�GRZQUHJXODWLRQ�RI�DQWLDSRSWRWLF�%FO����ZKLFK
LQGLFDWHG�WKDW�YLWDPLQ�'�LQGXFHG�DSRSWRVLV�ZDV�PHGLDWHG�WKURXJK�S���SDWKZD\��%XW��QR�VXFK�LQYROYHPHQW�RI�%FO��
SURWHLQV�ZDV�IRXQG�LQ�FDQFHU�FHOO�OLQHV��ZKLFK�LQGLFDWHG�WKH�DSRSWRVLV�WR�EH�S���LQGHSHQGHQW��7KHVH�REVHUYDWLRQV
VXJJHVWHG�WKDW�PHFKDQLVP�RI�YLWDPLQ�'�LQGXFHG�DSRSWRVLV�YDULHV�ZLWK�WKH�FHOO�W\SH�DQG�FDQ�EH�PHGLDWHG�E\�ERWK
WKH�SDWKZD\V���S���GHSHQGHQW�DV�ZHOO�DV�LQGHSHQGHQW��7KH\�DOVR�FRQFOXGHG�WKDW�WXPRU�JURZWK�DWWHQXDWLRQ�ZLWK
YLWDPLQ�'�LQ�JOLRPD�FHOO�OLQHV�LV�GXH�WR�DSRSWRWLF�FHOO�GHDWK�UDWKHU�WKDQ�UHGXFWLRQ�LQ�WXPRU�FHOO�SUROLIHUDWLRQ�
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&DOFLWULRO�KDV�EHHQ�IRXQG�WR�GHFUHDVH�%FO���H[SUHVVLRQ�LQ�EUHDVW�FDQFHU�FHOO�OLQHV��>��@

�$QJLRJHQHVLV�DQG�WXPRU�JURZWK

$QJLRJHQHVLV�UHIHUV�WR�WKH�JURZWK�RI�EORRG�YHVVHOV�IURP�SUH�H[LVWLQJ�YDVFXODWXUH��$OWKRXJK�VWLPXODWRUV�RI
DQJLRJHQHVLV�DUH�UHFHLYLQJ�JURZLQJ�DWWHQWLRQ�IRU�WUHDWPHQW�RI�GLVHDVHV�RI�&96��LQKLELWRUV�RI�DQJLRJHQHVLV��DW
SUHVHQW��DUH�WKH�IRFXV�RI�UHVHDUFK�GXH�WR�WKHLU�DELOLW\�WR�VORZ�WXPRU�JURZWK�DQG�SURJUHVVLRQ��/LNH�FHUWDLQ�RWKHU
GLVHDVH�SURFHVVHV��DUWKULWLV�DQG�GLDEHWLF�UHWLQRSDWK\���WXPRU�JURZWK��EHVLGHV�RWKHU�IDFWRUV��GHSHQGV�RQ
QHRYDVFXODUL]DWLRQ�RU�WXPRU�DQJLRJHQHVLV��7XPRUV��ERWK�SULPDU\�DQG�PHWDVWDWLF��GR�QRW�JURZ�EH\RQG�����VT�PP�
DQG�FDQQRW�PHWDVWDVL]H�XQOHVV�DGHTXDWHO\�YDVFXODUL]HG��+HQFH��UHJXODWLRQ�RI�DQJLRJHQHVLV�FDUULHV�WUHPHQGRXV
SRWHQWLDO�IRU�FDQFHU�WKHUDS\��>��@
3URFHVV�RI�WXPRU�DQJLRJHQHVLV�EHJLQV�ZKHQ�WKH�
DQJLRJHQLF�VZLWFK
�JHWV�
RQ
�GXH�WR�D�WLOWLQJ�RI�WKH�EDODQFH�EHWZHHQ
SUR��DQG�DQWL��DQJLRJHQLF�IDFWRUV�LQ�IDYRU�RI�DQJLRJHQHVLV��WKH�LPEDODQFH�EHLQJ�LQGXFHG�E\�WKH�HIIHFWV�RI�WKH�WXPRU
FHOOV�RQ�VXUURXQGLQJ�HQYLURQPHQW�ZKLFK�LQFOXGH�K\SR[LD��LQIODPPDWLRQ��DOWHUHG�WXPRU�FHOO�JHQH�H[SUHVVLRQ��HWF�
/RVV�RI�EDODQFH�EHWZHHQ�DQJLRJHQLF�UHJXODWRUV��YDVFXODU�HQGRWKHOLDO�JURZWK�IDFWRU�RU�9(*)�DQG�LQWHJULQV��OHDGV�WR
WXPRU�YHVVHO�VWUXFWXUDO�DQG�IXQFWLRQDO�DEQRUPDOLW\��9DULDEOH�EORRG�IORZ�WKURXJK�DEQRUPDO�YHVVHOV�IDYRUV�VHOHFWLRQ
RI�WXPRU�FHOO�YDULDQWV��ZKLFK�DUH�UHVLVWDQW�WR�K\SR[LD��DV�ZHOO�DV�FKHPRWKHUDS\�LQGXFHG�DSRSWRVLV��RIWHQ�GXH�WR
ORVV�RI�S���H[SUHVVLRQ��6WUXFWXUDO�DEQRUPDOLW\�LQFUHDVHV�YDVFXODU�SHUPHDELOLW\�OHDGLQJ�WR�K\SHUWHQVLRQ�ZLWKLQ�WKH
WXPRU�LQWHUVWLWLXP��ZKLFK�LQ�WXUQ�KLQGHUV�WKH�GHOLYHU\�RI�FKHPRWKHUDSHXWLF�DJHQWV�WR�WKH�WXPRU�FHOOV��0RUHRYHU�
ODFN�RI�SHULYDVFXODU�FHOOV�DV�ZHOO�DV�YDVFXODU�VPRRWK�PXVFOH�FHOOV�OHDGV�WR�ORVV�RI�YDVFXODU�DXWRUHJXODWLRQ�LQKHUHQW
WR�QRUPDO�EORRG�YHVVHOV��>��@�>��@
7XPRU�DQJLRJHQHVLV�LV�D�PXOWLVWHS�SURFHVV�GXULQJ�ZKLFK�KLJKO\�SUROLIHUDWLQJ�HQGRWKHOLDO�FHOOV��(&V��H[SUHVV
UHFHSWRUV�IRU�JURZWK�IDFWRUV�DQG�RWKHU�HQGRJHQRXV�PROHFXOHV�UHTXLUHG�IRU�WKH�SURFHVV��9DULDEOH�EORRG�IORZ�LQ
WXPRU�YHVVHOV�DQG�LQFUHDVHG�GHPDQG�RI�R[\JHQ�E\�UDSLGO\�SUROLIHUDWLQJ�WXPRU�FHOOV�OHDGV�WR�GHYHORSPHQW�RI
K\SR[LD�LQ�WKH�WXPRU�LQWHUVWLWLXP�ZKLFK�LV�D�VWURQJ�VWLPXOXV�IRU�VHFUHWLRQ�RI�WURSKLF�9(*)�DQG�RWKHU�PROHFXOHV�E\
WXPRU�FHOOV��7KHVH�WURSKLF�IDFWRUV�LQGXFH�VSURXWLQJ�E\�SUROLIHUDWLRQ�DQG�LQWHJUDWLRQ�RI�(&�LQWR�WKH�WXPRU�
6RPHWLPHV��WXPRU�FHOOV�DOVR�JURZ�DURXQG�WKH�KRVW�EORRG�YHVVHOV�DQG�WKULYH�WKHUH�E\�FRRSWLQJ�WKH�ORFDO�EORRG
VXSSO\��WKHUHE\�PDNLQJ�WKH�YHVVHO�ZDOO�LQKRPRJHQHRXV�FRQVLVWLQJ�RI�(&V�DQG�WXPRU�FHOOV��WXPRU�GHULYHG
HQGRWKHOLDO�FHOOV�RU�7'(&V���7KUHH�LPSRUWDQW�IDPLOLHV�RI�57.V�H[SUHVVHG�RQ�(&V�DQG�WKHLU�OLJDQGV��9(*)�
DQJLRSRLHWLQV�DQG�HSKULQV��UHJXODWH�DQJLRJHQHVLV��7KH�SURFHVV�EHJLQV�ZLWK�WKH�DFWLYDWLRQ�RI�(&V�E\�JURZWK�IDFWRUV
IROORZHG�E\�WKHLU�SUROLIHUDWLRQ�DQG�PLJUDWLRQ�WKURXJK�WKH�GHJUDGHG�H[WUDFHOOXODU�PDWUL[��E\�SURWHDVHV��LQWR�WKH
WXPRU��UHVXOWLQJ�LQ�VSURXWLQJ�DQG�ILQDOO\�IRUPDWLRQ�RI�QHZ�FDSLOODU\�WXEHV��>��@�>��@
+\SR[LD�FDXVHV�WUDQVFULSWLRQDO�LQGXFWLRQ�RI�WKH�JHQH�HQFRGLQJ�9(*)�ZKRVH�UHFHSWRUV��9(*)5�����9(*)5���DQG
9(*)5�����EHORQJ�WR�WKH�IDPLO\�RI�57.V��9(*)�LQGXFHG�DQJLRJHQHVLV�LV�PHGLDWHG�WKURXJK�9(*)5����%HVLGHV�5DV�
5DI�WUDQVFULSWLRQ�SDWKZD\��57.�PHGLDWHG�FHOO�SUROLIHUDWLRQ�LV�DOVR�PHGLDWHG�E\�DFWLYDWLRQ�RI�WKH�VHULQH��WKUHRQLQH
NLQDVH�$NW��ZKLFK�SKRVSKRU\ODWHV�WDUJHW�SURWHLQV�UHVSRQVLEOH�IRU�SURPRWLRQ�RI�UHVLVWDQFH�WR�DSRSWRVLV�DQG�FHOO�F\FOH
SURJUHVVLRQ��>��@�>��@
2WKHU�OLJDQGV�IRU�57.V�DUH�DQJLRSRLHWLQV��VHFUHWHG�E\�VWURPDO�FHOOV��2XW�RI�WKH�WZR�DQJLRSRLHWLQV��$QJ��DQG�$QJ���
$QJ��LPSDUWV�TXLHVFHQFH�DQG�VWDELOLW\�WR�WKH�PDWXUH�EORRG�YHVVHO�YLD�$QJ���7LH��SDWKZD\�DQG�KHQFH�DQWDJRQL]HV
WXPRU�DQJLRJHQHVLV��2Q�WKH�RWKHU�KDQG��$QJ��GHVWDELOL]HV�WKH�YDVFXODWXUH�DQG�WKHUHE\�PDNHV�WKH�KRVW�(&V�PRUH
VHQVLWLYH�WR�WKH�DQJLRJHQLF�VLJQDOV�FRPLQJ�IURP�WXPRU�FHOO�GHULYHG�9(*)��7KXV��$QJ��IDYRUV�WXPRU�DQJLRJHQHVLV�
>��@�>��@
&DOFLWULRO�KDV�EHHQ�IRXQG�WR�LQWHUIHUH�ZLWK�(&�DFWLYDWLRQ��SUROLIHUDWLRQ��PLJUDWLRQ��VSURXWLQJ�DQG�WXEH�IRUPDWLRQ�ZLWK
SDUWLFLSDWLRQ�RI�LQWUDFHOOXODU�VLJQDOLQJ�SDWKZD\V��>��@�>��@�%HUQDUGL�HW�DO��>��@�KDYH�IRXQG�FDOFLWULRO�WR�LQKLELW�WKH
JURZWK�RI�WXPRU�GHULYHG�HQGRWKHOLDO�FHOOV��7'(&V��LQ�WZR�WXPRU�PRGHOV�DW�QDQRPRODU�FRQFHQWUDWLRQV��7KLV�PD\
KHOS�WR�UHVWRUH�WKH�KRPRJHQHRXVQHVV�RI�(&V�LQ�YHVVHO�ZDOO�WKHUHE\�EULQJLQJ�WKH�YHVVHO�DUFKLWHFWXUH�DQG�IXQFWLRQ
PRUH�WRZDUGV�QRUPDOF\�DQG�KHQFH�SUHYHQWLRQ�RI�WXPRU�DQJLRJHQHVLV�DQG�IDFLOLWDWLRQ�RI�FKHPRWKHUDS\��DV�ZHOO�DV
K\SR[LD�LQGXFHG�WXPRU�FHOO�DSRSWRVLV��7KH\�DOVR�IRXQG�FDOFLWULRO�WR�LQFUHDVH�WKH�QXPEHU�RI�9'5V�DQG�WKH�OHYHO�RI
DSRSWRJHQLF�SURWHLQ�S����.LS����LQ�7'(&V��WKHUHE\�PDNLQJ�WKHP�PRUH�YXOQHUDEOH�WR�LWV�DQWLDQJLRJHQLF�DQG
DSRSWRWLF�DFWLRQ��7KH�VDPH�DXWKRUV�KDYH�DOVR�LQYHVWLJDWHG�WKH�DFWLRQ�RI�FDOFLWULRO�RQ�9(*)�LQGXFHG�7'(&
SUROLIHUDWLRQ�DQG�IRXQG�WKH�YLWDPLQ�WR�UHGXFH�SKRVSKR�(5.������DQG�SKRVSKR�$NW�OHYHOV�LQ�WKHP��6XFK�REVHUYDWLRQ
VKRZV�WKDW�FDOFLWULRO�LQWHUIHUHV�ZLWK�ERWK�WKH�SUROLIHUDWLRQ���WUDQVGXFWLRQ�SDWKZD\V�LQGXFHG�E\�57.V��WKHUHE\
LQKLELWLQJ�DQJLRJHQHVLV��7KHVH�UHVHDUFKHUV�DOVR�VWXGLHG�WKH�HIIHFW�RI�FDOFLWULRO�RQ�DQJLRJHQLF�VLJQDOLQJ�PROHFXOH
$QJ��LQ�VTXDPRXV�FHOO�FDUFLQRPD�DQG�UDGLDWLRQ�LQGXFHG�ILEURVDUFRPD���FHOOV�ZKHUH�WKH�YLWDPLQ�FDXVHG�D�UHGXFWLRQ
LQ�$QJ��OHYHO��)URP�DOO�WKHVH�VWXG\�UHVXOWV��%HUQDUGL�HW�DO��>��@�KDYH�FRQFOXGHG�WKDW�FDOFLWULRO�DQG�LWV�DQDORJXHV
GLUHFWO\�LQKLELW�7'(&�SUROLIHUDWLRQ�DW�FRQFHQWUDWLRQV�FRPSDUDEOH�WR�WKRVH�UHTXLUHG�IRU�LQKLELWLRQ�RI�WXPRU�FHOOV�
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WKHUHE\�PRGXODWLQJ�WKH�FHOO�F\FOH�DV�ZHOO�DV�FHOO�VXUYLYDO�VLJQDOV�LQ�7'(&��UHVXOWLQJ�LQ�LQKLELWLRQ�RI�WXPRU
DQJLRJHQHVLV�
0DWUL[�PHWDOORSURWHLQDVHV��003V���VHFUHWHG�E\�VWURPDO�FHOOV�DQG�WXPRU�DVVRFLDWHG�PDFURSKDJHV��SOD\�DQ
LPSRUWDQW�UROH�LQ�WLVVXH�UHPRGHOLQJ�DVVRFLDWHG�ZLWK�YDULRXV�SK\VLRORJLFDO�DQG�SDWKRORJLFDO�SURFHVVHV�DQG�SOD\�D
PDMRU�UROH�RQ�FHOO�EHKDYLRU�OLNH�SUROLIHUDWLRQ��PLJUDWLRQ��GLIIHUHQWLDWLRQ��DQJLRJHQHVLV��DSRSWRVLV�DQG�KRVW�GHIHQVH�
7KH\�PHGLDWH�WKHVH�IXQFWLRQV�E\�DFWLYDWLRQ��LQDFWLYDWLRQ�RI�WKH�FKHPRNLQHV��FOHDYDJH�RI�FHOO�VXUIDFH�UHFHSWRUV�DQG
UHOHDVH�RI�DSRSWRWLF�OLJDQGV��)$6�OLJDQG���>��@�>��@
'XULQJ�WXPRU�DQJLRJHQHVLV��LQLWLDOO\��003V�FDXVH�GHJUDGDWLRQ�RI�H[WUDFHOOXODU�PDWUL[��(&0��DQG�GLVUXSWLRQ�RI
FDSLOODU\�EDVHPHQW�PHPEUDQH�ZKLFK�LV�HVVHQWLDO�IRU�(&�PLJUDWLRQ�DQG�LQYDVLRQ�LQWR�WKH�(&0�IROORZHG�E\�RWKHU
VWHSV�RI�WKH�SURFHVV�
,QWHUOHXNLQ����,/���RU�&;&/����VHFUHWHG�E\�VHYHUDO�FHOOV�LQFOXGLQJ�WKH�WXPRU�FHOOV��LQWHUDFWV�ZLWK�LWV�UHFHSWRUV
&;&�FKHPRNLQH�UHFHSWRUV���DQG����&;&5��DQG�&;&5���H[SUHVVHG�RQ�ERWK�QRUPDO�DQG�WXPRU�FHOOV��$FWLYDWLRQ�RI
WKHVH�UHFHSWRUV�RQ�(&V�PRGLILHV�WKH�SURFHVV�RI�DQJLRJHQHVLV��>��@�%DR�HW�DO��>��@�KDYH�IRXQG�3&�FHOOV�WR�LQFUHDVH
KXPDQ�XPELOLFDO�YHLQ�HQGRWKHOLDO�FHOO�PLJUDWLRQ�DQG�WXEXOH�IRUPDWLRQ��WZR�FULWLFDO�VWHSV�LQ�DQJLRJHQHVLV��ZKLFK�ZDV
GXH�WR�VHFUHWLRQ�RI�,/���E\�WKHP��%\�PHFKDQLVWLF�GLVVHFWLRQ��WKH\�KDYH�VKRZQ�FDOFLWULRO�WR�LQKLELW�,/���IRUPDWLRQ�E\
3&��WKH�DFWLRQ�EHLQJ�H[HUWHG�DW�WKH�QXFOHDU�OHYHO�ZKHUH�WKH�YLWDPLQ�LQKLELWV�WKH�XSVWUHDP�VLJQDO�QXFOHDU�IDFWRU
NDSSD�OLJKW�FKDLQ�HQKDQFHU�RI�DFWLYDWHG�%�FHOOV��1)��N�%��IRU�,/���V\QWKHVLV��)URP�3&�WLVVXH�PLFURDUUD\�DQDO\VLV�
WKHVH�DXWKRUV�KDYH�IRXQG�WKDW�,/���H[SUHVVLRQ�LV�HOHYDWHG�GXULQJ�3&�SURJUHVVLRQ��6XFK�ILQGLQJ�PDGH�WKHP�WR
VXJJHVW�WKDW�,/���PD\�SOD\�D�UROH�LQ�WXPRU�SURJUHVVLRQ�PHGLDWHG�WKURXJK�LWV�VWLPXODWRU\�DFWLRQ�RQ�DQJLRJHQHVLV
DQG�3&�SURJUHVVLRQ�FDQ�EH�KDOWHG�E\�LQWHUUXSWLQJ�,/���VLJQDOLQJ�SDWKZD\�ZLWK�WKH�KHOS�RI�FDOFLWULRO�DGPLQLVWUDWLRQ�
9LWDPLQ�'�ELQGLQJ�SURWHLQ��'%3���D�WUDQVSRUWHU�RI�YLWDPLQ�'�LQ�WKH�SODVPD��LV�DOVR�WKH�SUHFXUVRU�IRU�WKH�SULQFLSDO
PDFURSKDJH�DFWLYDWLQJ�IDFWRU��PDI��DQG�LV�FRQYHUWHG�WR�'%3�PDI��>��@�0DFURSKDJHV��EHVLGHV�EHLQJ
SURLQIODPPDWRU\��DUH�DOVR�VWURQJ�SURWDJRQLVWV�RI�DQJLRJHQHVLV�DQG�KHQFH�WKHLU�DFWLYDWLRQ�E\�'%3�PDI�LV�H[SHFWHG
WR�VWLPXODWH�WXPRU�DQJLRJHQHVLV��%XW��PDFURSKDJHV��LQ�DGGLWLRQ�WR�WKHLU�SURLQIODPPDWRU\�DFWLRQ��DOVR�SRVVHVV
SKDJRF\WLF�DFWLRQ��ZKLFK�LV�H[HUWHG�RQ�(&V�DQG�WXPRU�FHOOV�OHDGLQJ�WR�WKHLU�GHVWUXFWLRQ�DQG�KHQFH�LQKLELWLRQ�RI
DQJLRJHQHVLV�DQG�WXPRU�JURZWK��'%3�PDI��LQ�DGGLWLRQ�WR�PDFURSKDJH�DFWLYDWLRQ��KDV�DOVR�EHHQ�VKRZQ�WR�LQKLELW
WXPRU�JURZWK�LQ�YLYR��ZKLFK�LV�WKRXJKW�WR�EH�GXH�WR�LWV�DQWLDQJLRJHQLF�DFWLRQ��7KH�FRPSRXQG�KDV�EHHQ�IRXQG�WR
LQKLELW�KXPDQ�HQGRWKHOLDO�FHOO��+(&��SUROLIHUDWLRQ�E\�VLJQLILFDQWO\�LQGXFLQJ�6��DQG�*�����*���SKDVH�DUUHVW�LQ����K�
7KLV�DFWLRQ�ZDV�IRXQG�WR�EH�GXH�WR�LQKLELWLRQ�RI�9(*)�VLJQDOLQJ��ZKHUH�'%3�PDI�GHFUHDVHV�WKH�9(*)�PHGLDWHG
SKRVSKRU\ODWLRQ�RI�9(*)5���DQG�(5.�������OHDGLQJ�WR�LQKLELWLRQ�RI�NLQDVH�FDVFDGH�DFWLYDWLRQ��,W�ZDV�DOVR�IRXQG�WR
LQKLELW�'1$�V\QWKHVLV�GXULQJ�6�SKDVH��7KHVH�VWXGLHV�FROOHFWLYHO\�GHPRQVWUDWH�WKDW�DQWLDQJLRJHQLF�SURSHUW\�RI
'%3�PDI�LV�GXH�WR�EORFNDGH�RI�FULWLFDO�VWHSV�VXFK�DV�+(&�SUROLIHUDWLRQ��PLJUDWLRQ��WXEH�IRUPDWLRQ�DQG�PLFURYDVFXODU
VSURXWLQJ�ZKLFK�VHHPV�WR�EH�GXH�WR�LWV�GLUHFW�LQKLELWRU\�DFWLRQ�RQ�(&�DQG�(&�GHVWUXFWLRQ�PHGLDWHG�E\�PDFURSKDJH
DFWLYDWLRQ��>��@�7XEH�IRUPDWLRQ�DVVD\��FRQGXFWHG�E\�)DQQRQ��>��@�KDV�VKRZQ�D�V\QHUJLVWLF�LQKLELWRU\�DFWLRQ�RQ
HQGRWKHOLDO�WXEH�IRUPDWLRQ�ZKHQ�YLWDPLQ�'�ZDV�DGPLQLVWHUHG�ZLWK�'%3�PDI��7KLV�PD\�EH�GXH�WR�IRUPDWLRQ�RI�D
PRUH�HIILFLHQW�PRLHW\�RI�YLWDPLQ�'�ZLWK�'%3�PDI�UHVXOWLQJ�LQ�LWV�EHWWHU�FHOO�VXUIDFH�ELQGLQJ�OHDGLQJ�WR�DPSOLILHG
DQWLDQJLRJHQLF�DFWLRQ�

�'LVFXVVLRQ�DQG�&RQFOXVLRQ

%RWK�LQ�YLWUR��FHOO�OLQHV��DQG�LQ�YLYR��FOLQLFDO�WULDOV��VWXG\�UHVXOWV�DUULYH�DW�WKH�FRQFOXVLRQ�WKDW�YLWDPLQ�'�QRW�RQO\�KDV
JRW�SUHYHQWLYH�HIIHFW�RQ�FRORUHFWDO��SURVWDWH�DQG�EUHDVW�FDQFHUV�EXW�DOVR�LV�FDSDEOH�RI�FDXVLQJ�WKHLU�UHJUHVVLRQ�DQG
GHDWK�RI�WKH�FRQVWLWXWLYH�FDQFHURXV�FHOOV�XS�WR�YDULRXV�GHJUHHV��7KH�PHFKDQLVP�V��LQYROYHG�LQ�VXFK�DQWLFDQFHU
DFWLRQV�LQFOXGH�LWV�DQWLSUROLIHUDWLYH��SURGLIIHUHQWLDWLQJ��DSRSWRWLF�DQG�DQWLDQJLRJHQLF�SURSHUWLHV��)RU�FRQYHQLHQFH�RI
WKH�UHDGHU��ZLWKRXW�WD[LQJ�WKHLU�PHPRU\��DV�ZHOO�DV�FRQYHQLHQFH�RI�ZULWLQJ��WKH�EDVLF�SK\VLRORJLFDO��QRQFDQFHURXV�
DQG�SDWKRORJLFDO��FDQFHURXV��PHFKDQLVPV�LQYROYHG�LQ�WKH�DERYH�PHQWLRQHG�FHOOXODU�SURFHVVHV�KDYH�EHHQ�GLVFXVVHG
DV�EULHIO\�DV�SRVVLEOH�DORQJ�ZLWK�WKH�PRGXODWRU\�UROH�RI�YLWDPLQ�'�RQ�WKHP�WR�SURGXFH�LWV�DQWLFDQFHU�DFWLRQ��,W�KDV
EHHQ�HVWDEOLVKHG�WKDW��WKH�QXFOHDU�UHFHSWRUV�IRU�WKLV�YLWDPLQ��9'5V���LQ�DGGLWLRQ�WR�FDOFLXP�PHWDEROLVP�UHODWHG
FHOOV��DUH�DOVR�SUHVHQW�LQ�PRVW�RI�WKH�QRQFDOFHPLF�ERG\�FHOOV��ZKHUH�WKH\�PRGXODWH�FHOOXODU�SUROLIHUDWLRQ�
GLIIHUHQWLDWLRQ��DSRSWRVLV�DQG�DQJLRJHQHVLV���WKH�SURFHVVHV�LQYROYHG�LQ�FDQFHU�JHQHVLV��SURJUHVVLRQ�DQG�VXUYLYDO�
>��@�>��@�>��@�>��@�>��@�$OO�WKHVH�SURFHVVHV�DUH�LQLWLDWHG�DQG�PDLQWDLQHG�E\�WKH�FRQWLQXHG�DFWLYLW\�RI�VHYHUDO
JURZWK�IDFWRUV�ZKLFK�PHGLDWH�WKHLU�DFWLRQ�WKURXJK�FRUUHVSRQGLQJ�57.V��UHFHSWRU�W\URVLQH�NLQDVHV��OHDGLQJ�WR�WKH
QHFHVVDU\�DOWHUDWLRQ��DFWLYDWLRQ�RU�LQKLELWLRQ��LQ�JHQRPLF�IXQFWLRQV�DQG�VXEVHTXHQW�IRUPDWLRQ�RI�UHTXLUHG
WUDQVFULSWLRQ�IDFWRUV��>��@�>��@�$V�GLVFXVVHG�HDUOLHU��YLWDPLQ�'��FDOFLWULRO��KDV�EHHQ�IRXQG�WR�LQWHUIHUH��DFWLYDWLRQ�RU
LQDFWLYDWLRQ��ZLWK�WKHVH�VXEFHOOXODU�WUDQVGXFWLRQ�SDWKZD\V�DW�RQH�RU�PRUH�VWHSV��WKHUHE\�LQKLELWLQJ�FHOOXODU
SUROLIHUDWLRQ�DQG�DQJLRJHQHVLV�DQG�VWLPXODWLQJ�WKH�SURFHVV�RI�DSRSWRVLV�DQG�FHOO�GLIIHUHQWLDWLRQ��>��@�>��@�
>��@�>��@�>��@�0RUHRYHU��WKH�WXPRULJHQLF�DQG�SURPHWDVWDWLF�DFWLYLWLHV�RI�FDWKHSVLQV�KDYH�DOVR�EHHQ�IRXQG�WR�EH
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FRXQWHUDFWHG�E\�FDOFLWULRO�WKURXJK�LQFUHDVHG�SURGXFWLRQ�RI�WKH�SURWHLQ�F\VWDWLQ�'�WKDW�LQFUHDVHV�WKH�H[SUHVVLRQ�RI
WKH�FRQFHUQHG�JHQH�
$OO�WKHVH�DQWLFDQFHU�DFWLRQV�RI�YLWDPLQ�'�KDYH�EHHQ�IRXQG�ZLWK�FKURQLF�DGPLQLVWUDWLRQ�RI�KLJK�GRVHV��UDQJLQJ
EHWZHHQ�����������,8��GD\��ZKLFK�PD\�OHDG�WR�YLWDPLQ�'�WR[LFLW\��2SLQLRQ�GLIIHUV�ZLWK�UHVSHFW�WR�GRVH��VRPH
ZRUNHUV�KDYH�GHPRQVWUDWHG�WKH�DQWLFDQFHU�DFWLRQ�ZLWK�D�GRVH�RI������,8��GD\�ZLWKRXW�DQ\�DGYHUVH�HIIHFW��>��@
ZKLOH�RWKHUV�KDYH�XVHG������,8��GD\��ZKLFK�LV�VXSSRVHG�WR�SURGXFH�WR[LFLW\��,Q�WKLV�UHVSHFW��WR�DYRLG�WKH�KLJK
GRVH��VXQOLJKW��89�UDGLDWLRQ��H[SRVXUH�IRU�D�FHUWDLQ�WLPH�SHULRG�GDLO\�KDV�EHHQ�UHFRPPHQGHG�ZKLFK�LV�WKRXJKW�WR
VXSSOHPHQW�DQG�PDNH�XS�WKH�GRVH�GHILFLW�ZLWKRXW�WR[LFLW\��,Q�DGGLWLRQ�WR�PDNLQJ�XS�WKH�GHILFLW��VXQOLJKW�H[SRVXUH
PD\�UHGXFH�SODVPD�FKROHVWHURO�FRQFHQWUDWLRQ�E\�GLYHUWLQJ�PRUH�FKROHVWHURO�IRU�V\QWKHVLV�RI�WKH�YLWDPLQ�'
SUHFXUVRU���GHK\GURFKROHVWHURO�LQ�KXPDQV��>�@�)XUWKHU�ZRUN�LQYROYLQJ�GRVH�UHVSRQVH�UHODWLRQVKLS�DQG�WR[LFLW\�LV
DZDLWHG�
9LWDPLQ�'�LV�NQRZQ�WR�LQFUHDVH�SODVPD�FDOFLXP�FRQFHQWUDWLRQ�E\�LWV�FDOFLXP�PRELOL]LQJ�SURSHUW\��1DWXUDOO\��ZKHQ
DGPLQLVWHUHG�LQ�KLJK�GRVHV�IRU�SURORQJHG�SHULRGV�IRU�LWV�DQWLFDQFHU�DFWLRQ��HLWKHU�IRU�SUHYHQWLRQ�RU�WXPRU�JURZWK
LQKLELWLRQ�DQG�UHJUHVVLRQ���K\SHUFDOFHPLD�LV�ERXQG�WR�RFFXU��7KH�UROH�RI�SODVPD�FRQFHQWUDWLRQ�RI�FDOFLXP�RQ�FDQFHU
JHQHVLV��SUHYHQWLRQ�DQG�UHJUHVVLRQ�DQG�JURZWK�LQKLELWLRQ�LV�FRQWURYHUVLDO�DQG�QHHGV�IXUWKHU�LQYHVWLJDWLRQ��%HVLGHV
RWKHU�DGYHUVH�HIIHFWV��K\SHUFDOFHPLD�LV�NQRZQ�WR�IDYRU�SURJUHVVLRQ�RI�DWKHURVFOHURVLV��ZKLFK�PD\�EH�GDQJHURXV�LQ
VXVFHSWLEOH�LQGLYLGXDO��+HQFH��QHFHVVDU\�SUHFDXWLRQDU\�PHDVXUHV�LQ�WKLV�UHVSHFW�KDYH�WR�EH�XQGHUWDNHQ�WR�DYRLG
WKLV�VLGH�HIIHFW�RI�WKH�YLWDPLQ�
2QH�RI�WKH�DQWLFDQFHU�DFWLRQV�RI�YLWDPLQ�'�LV�LQKLELWLRQ�RI�WXPRU�DQJLRJHQHVLV��ZKLFK�LV�KLJKO\�EHQHILFLDO�LQ�FDXVLQJ
WXPRU�UHJUHVVLRQ��DQG�LQKLELWLRQ�RI�WXPRU�JURZWK��%XW�WKLV�DFWLRQ�LV�QRW�WXPRU�VSHFLILF�DQG�PD\�LQYROYH�YDVFXODU
EHGV�LQ�RWKHU�SDUWV�RI�WKH�ERG\���SDUWLFXODUO\�WKRVH�RI�WKH�FRURQDU\��FHUHEUDO��SHULSKHUDO�DQG�ZRXQG�DUHDV��7KH
QHFHVVDU\�EHQHILFLDO�UROH�RI�DQJLRJHQHVLV�LQ�FRURQDU\�DUWHU\�GLVHDVH��VWURNH��SHULSKHUDO�YDVFXODU�GLVHDVHV�DQG
ZRXQG�KHDOLQJ�LV�ZHOO�HVWDEOLVKHG��+HQFH��FKURQLF�DGPLQLVWUDWLRQ�RI�YLWDPLQ�'�LQ�KLJK�GRVHV�IRU�FDQFHU�SUHYHQWLRQ
RU�UHJUHVVLRQ�WR�VXFK�SDWLHQWV�PD\�FDXVH�PRUH�KDUP�WKDQ�JRRG��,Q�WKLV�UHVSHFW��LW�PD\�EH�ZLVH�WR�FROOHFW�D�SURSHU
KLVWRU\�RI�WKHVH�GLVHDVHV��LI�SUHVHQW��EHIRUH�DGPLQLVWHULQJ�YLWDPLQ�'�IRU�DQWLFDQFHU�SXUSRVH��)XUWKHU�ZRUN�RQ
DQWLDQJLRJHQLF�HIIHFW�RI�WKLV�YLWDPLQ�RQ�QRQWXPRU�YDVFXODU�EHGV��SDUWLFXODUO\�RQ�WKRVH�RI�FRURQDU\�DQG�FHUHEUDO�
VHHPV�WR�EH�KLJKO\�HVVHQWLDO�
)URP�WKH�PHFKDQLVPV�LQYROYHG�LQ�DQWLFDQFHU�DFWLRQ�RI�YLWDPLQ�'��LW�DSSHDUV�WKDW�WKH�FRPSRXQG�LV�QRW�VXLWDEOH�IRU
XVH�LQ�FDQFHU�DV�D�SULPDU\�DQWLFDQFHU�DJHQW��,W�PD\�EH�XVHG�DV�DQ�DGMXYDQW�LQ�FRPELQDWLRQ�FKHPRWKHUDS\��ZKHUH
LW�FDQ�DLG�WR�WKH�DFWLRQV�RI�RWKHU�F\WRWR[LF�DJHQWV��SDUWLFXODUO\�WKRVH�RI�WKH�DON\ODWLQJ�DJHQWV��ZKLFK�DUH�QRW�FHOO
F\FOH�VSHFLILF���E\�FDXVLQJ�WXPRU�UHJUHVVLRQ�DQG�LQKLELWLRQ�RI�WXPRU�JURZWK��LQ�DGGLWLRQ�WR�FRXQWHUDFWLQJ�WKHLU
PXWDJHQLF�HIIHFW�E\�LQGXFLQJ�DSRSWRWLF�FHOO�GHDWK��>��@�$V�GRFXPHQWHG�E\�VHYHUDO�ZRUNHUV��WKLV�YLWDPLQ�PD\�EH
XVHG�LQ�KLJK�GRVHV�DV�D�SURSK\ODFWLF�DJHQW�IRU�SUHYHQWLRQ�RI�FRORUHFWDO��SURVWDWH�DQG�EUHDVW�FDQFHU�GHYHORSPHQW�
5HIHUHQFHV
� +ROLFN�0)��9LWDPLQ�'��,WV�UROH�LQ�FDQFHU�SUHYHQWLRQ�DQG�WUHDWPHQW��3URJ�%LRSK\V�0RO�%LRO���������������
� 5DQJ�+3��'DOH�00��5LWWHU�-0��0RRUH�3.��3KDUPDFRORJ\����WK�HG��1HZ�'HOKL��&KXUFKLOO�/LYLQJVWRQH��(OVHYLHU��

������S������
� 9LWDPLQ�'�LV�IRU�FDQFHU�GHIHQVH��$YDLODEOH�IURP�KWWS���ZZZ�QHZKRSH�FRP�QXWULWLRQVFLHQFHQHZV�161BEDFNV�0DUB��

�YLWDPLQG�FIP��>DFFHVVHG�RQ������)HE���@�
� 0L]RXH�7��.LPXUD�<��7R\RPXUD�.��1DJDQR�-��.RQR�6��0LEX�5��HW�DO��&DOFLXP��GDLU\�IRRGV��YLWDPLQ�'��DQG

FRORUHFWDO�FDQFHU�ULVN��7KH�)XNXRND�&RORUHFWDO�&DQFHU�6WXG\��&DQFHU�(SLGHPLRO�%LRPDUNHUV�3UHY
���������������

� *RUKDP�('��*DUODQG�&)��*DUODQG�)&��*UDQW�:%��0RKU�6%��/LSNLQ�0��HW�DO��2SWLPDO�YLWDPLQ�'�VWDWXV�IRU
FRORUHFWDO�FDQFHU�SUHYHQWLRQ��$�TXDQWLWDWLYH�PHWD�DQDO\VLV��$P�-�3UHY�0HG���������������

� 7KHRGRUDWRX�(��)DUULQJWRQ�60��7HQHVD�$��0F1HLOO�*��&HWQDUVN\M�5��%DUQHWVRQ�5$��HW�DO��0RGLILFDWLRQ�RI�WKH
LQYHUVH�DVVRFLDWLRQ�EHWZHHQ�GLHWDU\�YLWDPLQ�'�LQWDNH�DQG�FRORUHFWDO�FDQFHU�ULVN�E\�D�)RN,�YDULDQW�VXSSRUWV�D
FKHPRSURWHFWLYH�DFWLRQ�RI�9LWDPLQ�'�LQWDNH�PHGLDWHG�WKURXJK�9'5�ELQGLQJ��,QW�-�&DQFHU�����������������

� /L�+��6WDPSIHU�0-��+ROOLV�-%��0XFFL�/$��*D]LDQR�-0��+XQWHU�'��HW�DO��$�SURVSHFWLYH�VWXG\�RI�SODVPD�YLWDPLQ�'
PHWDEROLWHV��YLWDPLQ�'�UHFHSWRU�SRO\PRUSKLVPV��DQG�SURVWDWH�FDQFHU��3/R6�0HG������������

� +ROLFN�&1��6WDQIRUG�-/��.ZRQ�(0��2VWUDQGHU�($��1HMHQWVHY�6��3HWHUV�8��&RPSUHKHQVLYH�DVVRFLDWLRQ�DQDO\VLV
RI�WKH�YLWDPLQ�'�SDWKZD\�JHQHV��9'5��&<3��%���DQG�&<3��$���LQ�SURVWDWH�FDQFHU��&DQFHU�(SLGHPLRO
%LRPDUNHUV�3UHY����������������

� .QLJKW�-$��/HVRVN\�0��%DUQHWW�+��5DERXG�-0��9LHWK�5��9LWDPLQ�'�DQG�UHGXFHG�ULVN�RI�EUHDVW�FDQFHU��$
SRSXODWLRQ�EDVHG�FDVH�FRQWURO�VWXG\��&DQFHU�(SLGHPLRO�%LRPDUNHUV�3UHY���������������

�� +ROLFN�0)��9LWDPLQ�'�DQG�VXQOLJKW��6WUDWHJLHV�IRU�FDQFHU�SUHYHQWLRQ�DQG�RWKHU�KHDOWK�EHQHILWV��&OLQ�-�$P�6RF
1HSKURO����������������

�� 3pUH]�/ySH]�)5��6XQOLJKW��WKH�YLWDPLQ�'�HQGRFULQH�V\VWHP��DQG�WKHLU�UHODWLRQVKLSV�ZLWK�J\QDHFRORJLF�FDQFHU�
0DWXULWDV����������������
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�� $EEDV�6��/LQVHLVHQ�-��&KDQJ�&ODXGH�-��'LHWDU\�YLWDPLQ�'�DQG�FDOFLXP�LQWDNH�DQG�SUHPHQRSDXVDO�EUHDVW
FDQFHU�ULVN�LQ�D�*HUPDQ�FDVH�FRQWURO�VWXG\��1XWU�&DQFHU���������������

�� 9LWDPLQ�'�VWURQJO\�OLQNHG�WR�FDQFHU�SUHYHQWLRQ��$YDLODEOH�IURP�KWWS���ZZZ�RUDOFDQFHUIRXQGDWLRQ�RUJ
�QHZV�VWRU\�DVS"QHZV,G ������>DFFHVVHG�RQ������6HSW��@�
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