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PHFKDQLVPV��ZLOO�VWUHDPOLQH�RXU�XQGHUVWDQGLQJ�RI�WKH�GLVHDVH�SURFHVVHV�DQG�LGHQWLI\�WKHUDSHXWLF�WDUJHWV�UHOHYDQW�WR�LQGLYLGXDOV�LQ�PXOWLSOH�GLVHDVH

VXEJURXSV��LQFOXGLQJ�LQGLYLGXDOV�ZKRVH�SDWKRJHQLF�PXWDWLRQV�KDYH�QRW�EHHQ�IRXQG��%\�H[WHQVLRQ��WKLV�DSSURDFK�PD\�VHUYH�DV�D�WRRO�WR�QRW�RQO\�ILQG

FRPPRQ�PHFKDQLVPV��EXW�PD\�DOVR�KHOS�WR�GLVWLQJXLVK�/*0'�VXEW\SHV�WKDW�GR�QRW�VKDUH�VLPLODU�IXQFWLRQDO�SDWWHUQV��DQG�DIIRUG�IXUWKHU�UHILQHPHQW�RI

SRWHQWLDO�WUHDWPHQWV�

)LJ���
6FKHPDWLF�GLDJUDP�RI�SURWHLQV�DVVRFLDWHG�ZLWK�/*0'�DQG�RWKHU�PXVFOH�GLVHDVHV�VXFK�DV�'0'��:KHQ�VSHFLILF�SURWHLQV�DUH�NQRZQ�WR
LQWHUDFW��WKH\�DUH�SRUWUD\HG�DV�RYHUODSSLQJ��7KH�H[WUDFHOOXODU�VSDFH�RFFXSLHV�WKH�XSSHU�SRUWLRQ�RI�WKH�GLDJUDP��7KH�GRXEOH�OLQH����

(YHQ�WKRXJK�JHQHWLF�PXWDWLRQV�FDXVLQJ�/*0'�HQFRGH�D�GLYHUVH�DUUD\�RI�SURWHLQV��7DEOHV���DQG�����LW�LV�OLNHO\�WKDW�DGGLWLRQDO�IXQFWLRQDO�FOXVWHUV�H[LVW

ZLWKLQ�WKH�/*0'�SRSXODWLRQ��$�UHYLHZ�RI�WKH�/*0'�OLWHUDWXUH�VWURQJO\�VXJJHVWV�WKDW�WZR�SRWHQWLDO�QRYHO�FOXVWHUV�RI�/*0'�IRFXV�RQ�GHIHFWV�RI

PHFKDQLFDO�VLJQDO�WUDQVGXFWLRQ�DQG�PLWRFKRQGULDO�IXQFWLRQ��$V�GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQV��WKH�PHFKDQLFDO�VLJQDO�WUDQVGXFWLRQ�FOXVWHU�PD\

UHSUHVHQW�D�SDWKZD\�WKDW�WULJJHUV�D�PDODGDSWLYH�FDVFDGH�ZLWK�HDFK�FRQWUDFWLRQ��,Q�FRQWUDVW��WKH�PLWRFKRQGULDO�IXQFWLRQ�FOXVWHU�PD\�UHSUHVHQW�D�FRPPRQ

FHOOXODU�UHVSRQVH�WR�GLVUXSWHG�KRPHRVWDVLV�DULVLQJ�WKURXJK�PDQ\�GLIIHUHQW�WULJJHUV��LQFOXGLQJ�DEHUUDQW�PHFKDQLFDO�VLJQDOLQJ�

�_zIcoz_@qUca�cR�KzoqncS_zI@a�kncqMUao
7KH�IXQFWLRQDO�FOXVWHU�WKDW�LV�E\�IDU�WKH�PRVW�IXOO\�GHYHORSHG�HQFRPSDVVHV�WKH�G\VWURJO\FDQRSDWKLHV��'LVHDVHV�LQ�WKLV�IDPLO\�DUH�ERXQG�WRJHWKHU�E\

LPSDLUHG�JO\FRV\ODWLRQ�RI�G\VWURJO\FDQV��*HQHWLF�PXWDWLRQV�WKDW�LPSDLU�WKLV�SURFHVV�KDYH�EHHQ�IRXQG�LQ�D�QXPEHU�RI�JHQHV�HQFRGLQJ�HQ]\PHV�

ORFDOL]HG�SULPDULO\�DW�WKH�*ROJL�DSSDUDWXV�DQG�VDUFRSODVPLF�UHWLFXOXP��WKDW�FRQWULEXWH�WR�WKH�QRUPDO�SURFHVV�RI�G\VWURJO\FDQ�JO\FRV\ODWLRQ��)LJ�����

7KHVH�JHQHV�LQFOXGH�).53��3207���).71��3207���320*Q7���,63'��320*17���DQG�*033%��7DEOH�����7KHVH�JHQHV�ZHUH�ILUVW�DVVRFLDWHG�ZLWK

VHYHUH�IRUPV�RI�FRQJHQLWDO�PXVFXODU�G\VWURSK\��D�UHODWHG�\HW�GLVWLQFW�FDWHJRU\�RI�PXVFXODU�G\VWURSK\��DQG�WKHQ�VXEVHTXHQWO\�DOVR�DVVRFLDWHG�ZLWK

PLOGHU�IRUPV�RI�G\VWURJO\FDQRSDWK\�WKDW�PHW�SKHQRW\SLF�FULWHULD�IRU�/*0'��7KH�FRUUHVSRQGLQJ�HQFRGHG�HQ]\PHV�IXNXWLQ�UHODWHG�SURWHLQ�>��@��SURWHLQ

2�PDQQRV\OWUDQVIHUDVH���>���@��IXNXWLQ�>���@��SURWHLQ�2�PDQQRV\OWUDQVIHUDVH���>���@��SURWHLQ�2�OLQNHG�PDQQRVH�1�DFHW\OJOXFRVDPLQ\OWUDQVIHUDVH��

>���@��&'/�/�ULELWRO�S\URSKRVSKRU\ODVH�$�>��������@��SURWHLQ�2�OLQNHG�PDQQRVH�1�DFHW\OJOXFRVDPLQ\OWUDQVIHUDVH���>���@��DQG�*'3�PDQQRVH

S\URSKRVSKRU\ODVH�%�>��@�FRQWULEXWH�WR�WKH�SURFHVV�RI�2�PDQQRV\O�JO\FRV\ODWLRQ�RI�Į�G\VWURJO\FDQ�EHIRUH�LW�LV�WUDQVSRUWHG�WR�WKH�VDUFROHPPD�

.QRZOHGJH�RI�WKH�G\VWURJO\FDQRSDWKLHV�KDV�DGYDQFHG�WR�WKH�SRLQW�ZKHUH�H[SHULPHQWV�KDYH�VWXGLHG�WKH�SRVVLELOLW\�RI�WDUJHWLQJ�PXOWLSOH�GLVHDVH

VXEW\SHV��2QH�VXFK�WKHUDSHXWLF�VWUDWHJ\�LV�WR�RYHUH[SUHVV�/$5*(��D�G\VWURJO\FDQRSDWK\�JHQH��FXUUHQWO\�DVVRFLDWHG�RQO\�ZLWK�D�FRQJHQLWDO�PXVFXODU

G\VWURSK\�SKHQRW\SH��WKDW�LQGXFHV�K\SHUJO\FRV\ODWLRQ�RI�Į�G\VWURJO\FDQ��WKLV�DSSURDFK�KDV�DXJPHQWHG�JO\FRV\ODWLRQ�LQ�PRXVH�PRGHOV�RI�WZR�RWKHU

G\VWURJO\FDQRSDWKLHV��).71�GHILFLHQF\�DQG�320*Q7��GHILFLHQF\��WKHVH�ODWWHU�WZR�JHQHV�KDYH�EHHQ�DVVRFLDWHG�ZLWK�/*0'�DV�ZHOO�DV�FRQJHQLWDO

PXVFXODU�G\VWURSK\�>���@��$QRWKHU�VWXG\�GHPRQVWUDWHG�WKH�WKHUDSHXWLF�SRWHQWLDO�RI�RYHUH[SUHVVLQJ�,63'�LQ�).53�PXWDQW�PLFH�>���@��7KHVH

LQYHVWLJDWLRQV�VXSSRUW�WKH�FRQFHSW�WKDW�WDUJHWLQJ�VSHFLILF�FRPSRQHQWV�RI�WKH�JO\FRV\ODWLRQ�SDWKZD\�VKDUHG�ZLWKLQ�WKLV�IXQFWLRQDO�FOXVWHU�FRXOG�SURYLGH

WKHUDSHXWLF�EHQHILW�IRU�PXOWLSOH�/*0'�VXEW\SHV�

!MIT@aUI@_�oUSa@_UaS�KMRMIqo�Ua� �!�
6NHOHWDO�PXVFOH�DGDSWDWLRQ�FDQ�RFFXU�WKURXJK�FKDQJHV�LQ�DFWLYH�RU�SDVVLYH�ZRUNORDG�FRQYHUJLQJ�LQWR�ILQDO�FRPPRQ�SDWKZD\V��'XULQJ�DFWLYH�IRUFH

JHQHUDWLRQ��PXOWLSOH�VLJQDOV�DOWHU�LQ�SDUDOOHO��LQFOXGLQJ�PHFKDQLFDO�GHIRUPDWLRQ��SKRVSKRU\ODWLRQ�SDWWHUQV��FDOFLXP�LRQ�IOX[HV��DQG�ORFDO�FRQFHQWUDWLRQ

�GHSOHWLRQ��RI�KLJK�HQHUJ\�VXEVWUDWHV��'LVWLQFW�SDWWHUQV�LQ�WKH�0$3�NLQDVH�IDPLO\�RI�SURWHLQV�DUH�HYLGHQW�LQ�KHDOWK\�WLVVXH�LQ�UHVSRQVH�WR�DFWLYH

OHQJWKHQLQJ�FRQWUDFWLRQV��,Q�RQH�RI�WKH�ILUVW�VWXGLHV�H[DPLQLQJ�WKLV�SKHQRPHQRQ��0DUWLQHDX�DQG�*DUGLQHU�HVWDEOLVKHG�D�GRVH�UHVSRQVH�RI�0$3.

SKRVSKRU\ODWLRQ�ZLWK�UHVSHFW�WR�VWUDLQ�DQG�LPSOLFDWHG�-QN�DV�WKH�PRVW�UHVSRQVLYH�0$3.�WR�DFWLYH�VWUDLQ��ZLWK�(5.����UHVSRQVLYH�WR�ERWK�DFWLYH�DQG

SDVVLYH�WHQVLRQ��DQG�S���EHLQJ�UHODWLYHO\�LQVHQVLWLYH�WR�PHFKDQLFDO�GHIRUPDWLRQ�>���@��3DVVLYH�VWUHWFK�LQVWLJDWHV�VLJQDO�WUDQVGXFWLRQ�ZLWKLQ�PXVFOH�

VXFK�DV�WUDQVLHQW�LQGXFWLRQ�RI�WKH�S��6�.�SDWKZD\�>��������@��EXW�EHFDXVH�WKH�HQHUJHWLF�FRVW�RI�DFWLYH�FRQWUDFWLRQ�LV�HOLPLQDWHG��WKH�UHVSRQVHV�PD\

SURYLGH�LQVLJKW�LQWR�VLJQDOLQJ�WKDW�LV�PRUH�FORVHO\�DOLJQHG�ZLWK�PHFKDQLFDO�GHIRUPDWLRQ��6LJQDOLQJ�GHIHFWV�DUH�HYLGHQW�LQ�PXOWLSOH�SDWKZD\V�DQG�DFURVV

PDQ\�G\VWURSKLHV��$EHUUDQW�VLJQDOLQJ�LV�D�IHDWXUH�RI�G\VWURSKLF�PXVFOH�ZKLFK�RFFXUV�DW�UHVW��GXULQJ�DFWLYH�IRUFH�JHQHUDWLRQ��DQG�SDVVLYH�PRYHPHQW

>��������±���@��VXPPDUL]HG�LQ�7DEOH���
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7DEOH��
0$3.�SDWKZD\�SKRVSKRU\ODWLRQ�FKDQJHV�DVVRFLDWHG�ZLWK�PHFKDQLFDO�SHUWXUEDWLRQ�DQG�QHXURPXVFXODU�GLVHDVHV�LQ�VNHOHWDO�PXVFOH

$�NH\�FRQWULEXWRU�WR�PHFKDQRVHQVLQJ�LV�WKH�VDUFRJO\FDQ�FRPSOH[��7KH�GLVFRYHU\�RI�Į�6*��6JFD��DQG�Ȗ�6*��6JFJ��SKRVSKRU\ODWLRQ�LQ�UHVSRQVH�WR

DGKHVLRQ�RI�FXOWXUHG�FHOOV�OHG�WR�WKH�SURSRVDO�WKDW�WKH�6*�VXE�FRPSOH[�UHJXODWHV�PHFKDQRVHQVLQJ�>���@��:H��DQG�RWKHUV��KDYH�SURSRVHG�WKDW�WKH�6*

FRPSOH[�LV�D�FULWLFDO�SDUW�RI�WKH�PHFKDQLFDO�VLJQDOLQJ�PDFKLQHU\�DQG�WKDW�DEVHQFH�RI�WKLV�FRPSOH[�DOWHUV�VLJQDOLQJ�>������������������@��,Q�D�PRXVH

PRGHO�IRU�/*0'�5���/*0'�&���DEODWLRQ�RI�6JFJ�FDXVHV�VHYHUH�SDWKRORJ\��\HW�WKHUH�LV�OLWWOH�PHFKDQLFDO�IUDJLOLW\�>���@��+RZHYHU��GLVWLQFW�K\SHU�

VLJQDOLQJ�WKURXJK�(5.����RFFXUV�DW�UHVW�DQG�ZLWK�DFWLYH�HFFHQWULF�FRQWUDFWLRQV�ZLWK�ORVV�RI�6JFJ�>���@��0HFKDQRVLJQDOLQJ�PD\�QRW�RQO\�RULJLQDWH�LQ

WKH�FRPSOH[�EXW�DOVR�LQ�PRGLILHUV�WKH�FRPSOH[��W\URVLQH�SKRVSKRU\ODWLRQ�RI�6JFJ�RFFXUV�IROORZLQJ�DFWLYH�DQG�SDVVLYH�VWUDLQ�FKDQJHV�LQ�WKH�PXVFOH

>��������@��DQG�WKH�ORVV�RI�6JFJ�SKRVSKRU\ODWLRQ�DOVR�DOWHUV�WKH�PHFKDQLFDO�UHVSRQVH�HYHQ�ZKHQ�WKH�FRPSOH[�LV�RWKHUZLVH�LQWDFW�>���@��,QGHHG��WKH�IDFW

WKDW�WKLV�UHVLGXH��DV�ZHOO�DV�RWKHUV�LQ�WKH�LQWUDFHOOXODU�GRPDLQ��KDV�EHHQ�DVVRFLDWHG�ZLWK�VHYHUH�DXWRVRPDO�UHFHVVLYH�PXVFXODU�G\VWURSK\

�KWWSV���ZZZ�QFEL�QOP�QLK�JRY�FOLQYDU�"WHUP 6JFJ��%JHQH��'��SRLQW�WR�WKLV�UHJLRQ�RI�6JFJ�DV�FULWLFDO�IRU�IXQFWLRQ��:LWK�WKLV�LQ�PLQG��LW�VXJJHVWV

WKDW�SURWHLQV�LQYROYHG�LQ�PRGXODWLQJ�WKH�SKRVSKRU\ODWLRQ�VWDWH�RI�WKH�VDUFRJO\FDQV�PD\�DOVR�EH�FDQGLGDWHV�IRU�/*0'�FDXVLQJ�PXWDWLRQV�RU�PRGLILHUV

RI�WKH�VHYHULW\�RI�WKH�V\PSWRPV�

,Q�FRQWUDVW�WR�(5.�DQG�-QN��S���DSSHDUV�UHODWLYHO\�LQVHQVLWLYH�WR�VWUDLQ��\HW�LW�PD\�VWLOO�VHUYH�DV�DQ�LQGLFDWLRQ�RI�GLVHDVH��$FWLYDWLRQ�RI�DOSKD�DQG�EHWD

LVRIRUPV�RI�S����LQ�SDUWLFXODU��DUH�FULWLFDO�UHJXODWRUV�RI�P\REODVW�GLIIHUHQWLDWLRQ�>��������@��KHQFH�UHGXFHG�S���DFWLYLW\�PD\�OHDG�WR�GHIHFWV�LQ�PXVFOH

FHOO�PDWXUDWLRQ�RU�LQ�UHJHQHUDWLRQ�DQG�JURZWK��,Q�DGGLWLRQ��S���LV�DFWLYDWHG�GXULQJ�VXVWDLQHG�PXVFOH�DFWLYLW\��DQG�LV�RQH�RI�WKH�XSVWUHDP�WULJJHUV�IRU

WUDQVFULSWLRQ�RI�33$5Ȗ�FRDFWLYDWRU��3*&�����DQG�XOWLPDWHO\�PLWRFKRQGULDO�ELRJHQHVLV�>���@��7KXV��DEQRUPDO�S���DFWLYLW\�PD\�DOVR�XQGHUOLH

PDODGDSWDWLRQ�DVVRFLDWHG�ZLWK�QHXURPXVFXODU�GLVHDVH��%RWK�FRQVHTXHQFHV�RI�UHGXFHG�3�S���DUH�HYLGHQW�LQ�PLFH�ODFNLQJ�FDOSDLQ����WKH�SURWHLQ�GHILFLHQW

LQ�/*0'�5���/*0'�$����7KH�DGDSWDWLRQDO�UHVSRQVH�RI�FDOSDLQ���QXOO�PLFH�WR�H[HUFLVH�WUDLQLQJ�ZDV�EOXQWHG�DQG�DVVRFLDWHG�ZLWK�GLPLQLVKHG�3�S���DV

ZHOO�DV�&$0.,,�VLJQDOLQJ��LPSOLFDWLQJ�FDOSDLQ���DV�DQ�XSVWUHDP�UHJXODWRU�RI�WKHVH�VLJQDOLQJ�SDWKZD\V�>���@��)XUWKHU��UHJHQHUDWLYH�FDSDFLW\�DQG

UHFRYHU\�IURP�GLVXVH�DWURSK\�DUH�DOVR�GHOD\HG�>��������@��(YHQ�WKRXJK�S���DFWLYLW\�PD\�EH�GHSUHVVHG�ZLWK�WKH�ORVV�RI�FDOSDLQ����RQH�FDQQRW�H[WHQG

WKDW�GLVUXSWLRQ�WR�RWKHU�0$3.�SURWHLQV��RU�WR�DEHUUDQW�PHFKDQRVLJQDOLQJ��DQG�WKHUH�LV�QR�HYLGHQFH�WR�GDWH�WR�DGGUHVV�WKLV�SRVVLELOLW\�

1RW�RQO\�DUH�WKHUH�/*0'�VXEW\SHV�ZLWK�ORZ�S���DFWLYLW\��VHYHUDO�VWXGLHV�KDYH�GHPRQVWUDWHG�KHLJKWHQHG�S���SKRVSKRU\ODWLRQ�LQ�PRXVH�DQG�FHOO

PRGHOV�IRU�/*0'�5���/*0'�%���/*0'�5���/*0'�&���DQG�/*0'�5���/*0'�)���DV�ZHOO�DV�IDFLRVFDSXORKXPHUDO�PXVFXODU�G\VWURSK\��)6+'�

DQG�'0'�>�������������@��)XUWKHU�VXSSUHVVLRQ�RI�3�S���DPHOLRUDWHG�KLVWRSDWKRORJ\�LQ�VHYHUDO�RI�WKHVH�GLVHDVH�PRGHOV�>��������@��\HW�GLV�LQKLELWLRQ�RI

S���DFWLYLW\�WKURXJK�DEODWLRQ�RI�WKH�SKRVSKDWDVH��0.3��'XVS���DOVR�EHQHILWHG�PG[�PXVFOH�>���@��7KH�GLFKRWRP\�LQ�WKH�GLUHFWLRQ�RI�DEHUUDQW�VLJQDOLQJ

VXJJHVWV�WKDW�WKLV�SDWKZD\�PXVW�EH�SURSHUO\�WXQHG�LQ�KHDOWK\�PXVFOH��EXW�DOVR�PD\�VHUYH�DV�D�GLVFULPLQDWLQJ�IHDWXUH�IRU�WKH�VSHFLILF�JHQHWLF�GHIHFW�

1DPHO\��GHIHFWV�LQ�WKH�VDUFRJO\FDQ�FRPSOH[�DQG�LWV�DVVRFLDWHG�SURWHLQV�PD\�VKDUH�HOHYDWHG�3�S����ZKHUHDV�GHIHFWV�WKDW�DUH�DVVRFLDWHG�ZLWK�UHGXFHG

FDOFLXP�PHGLDWHG�DFWLRQV��VXFK�DV�ZLWK�FDOSDLQ���PXWDWLRQV��PD\�KDYH�UHGXFHG�3�S����%\�H[WHQVLRQ��KHLJKWHQHG�FDOFLXP�HQWU\�PD\�DOVR�H[KLELW�KLJKHU

3�S���OHYHOV�

+RZ�DUH�WKHVH�/*0'�GHSHQGHQW�VLJQDOLQJ�GHIHFWV�GLIIHUHQW�IURP�DEHUUDQW�VLJQDOLQJ�DVVRFLDWHG�ZLWK�RWKHU�FODVVHV�RI�PXVFXODU�G\VWURSKLHV"�7KH�ORVV�RI

G\VWURSKLQ�LQ�'0'�DOVR�GLVSOD\V�DEHUUDQW�VLJQDOLQJ�LQ�WKH�0$3.�SDWKZD\V�>�������������@��$�FRPPRQ�OLQN�WR�D�VXEVHW�RI�/*0'V�LV�WKH�VHFRQGDU\

ORVV�RI�WKH�VDUFRJO\FDQ�DQG�G\VWURJO\FDQ�FRPSOH[HV�LQ�'0'��SRWHQWLDOO\�LPSOLFDWLQJ�WKHVH�VXEFRPSOH[HV�DV�WKH�XQGHUO\LQJ�FDXVH�RI�WKH�VLJQDOLQJ

GHIHFWV��+RZHYHU��ORVV�RI�G\VWURSKLQ�LV�DOVR�DFFRPSDQLHG�E\�PHFKDQLFDO�IUDJLOLW\�RI�WKH�PXVFOH��DQG�WKLV�FRXOG�DOVR�FRQWULEXWH�WR�DOWHUHG�VLJQDOLQJ�

+HQFH��WKH�VHSDUDWLRQ�RI�PHFKDQLFDO�IUDJLOLW\�IURP�GLVUXSWHG�PHFKDQLFDO�VLJQDOLQJ�LV�DQ�LPSRUWDQW�FULWHULRQ�WR�LWV�LGHQWLW\�DV�D�IXQFWLRQDO�FOXVWHU�

!UqcITcaKnU@_�KzoRraIqUca�Ua� �!�
$Q�/*0'�IXQFWLRQDO�FOXVWHU�WKDW�LV�EDVHG�XSRQ�PLWRFKRQGULDO�IXQFWLRQ�PD\�DOVR�KHOS�WR�H[SODLQ�LQ�SDUW�WKH�REVHUYHG�YDULDWLRQV�LQ�DJH�RI�RQVHW��VSHHG

RI�SURJUHVVLRQ��DQG�RYHUDOO�VHYHULW\�WKDW�FDQ�YDU\�EHWZHHQ�SDWLHQWV�HYHQ�ZKHQ�WKH�XQGHUO\LQJ�FDXVDWLYH�JHQH�LV�WKH�VDPH�>���±���@��7KLV�PD\�RFFXU

WKURXJK�DOWHUHG�HQHUJ\�SURGXFWLRQ��LPSDLUHG�&D �KRPHRVWDVLV��DFWLYDWLRQ�RI�DSRSWRVLV��D�FRPELQDWLRQ�RI�WKHVH��RU�FXUUHQWO\�XQNQRZQ�UROHV�IRU

PLWRFKRQGULD�LQ�/*0'�SDWKRSK\VLRORJ\��7KXV�IDU��VWXGLHV�KDYH�GHPRQVWUDWHG�DOWHUHG�PLWRFKRQGULDO�IXQFWLRQ�LQ���/*0'�VXEW\SHV��7DEOH�����DQG�LQ

RQH�H[DPSOH��YDULDWLRQV�LQ�PLWRFKRQGULDO�PHGLDWHG�DSRSWRVLV�GXH�WR�DOWHUHG�H[SUHVVLRQ�RI�WKH�SUR�VXUYLYDO�SURWHLQ�%&/��FRUUHODWHG�ZLWK�GLVHDVH

VHYHULW\�LQ�SDWLHQWV�KRPR]\JRXV�IRU�WKH�VDPH�6*&*�PXWDWLRQ��/*0'�5���DOVR�NQRZQ�DV�/*0'�&��>�����������������±���@��,Q�VXP��WKHVH�VWXGLHV

VWURQJO\�VXJJHVW�WKDW�����PLWRFKRQGULD�LPSDUW�D�NH\�FRQWULEXWLRQ�WR�WKH�SDWKRSK\VLRORJ\�RI�/*0'�SUHVHQWDWLRQ��DQG�����WKLV�DVSHFW�RI�G\VIXQFWLRQ�LQ

/*0'�VKRXOG�EH�PRUH�WKRURXJKO\�LQYHVWLJDWHG�DFURVV�VXEW\SHV�DQG�LQGLYLGXDOV�WR�XQGHUVWDQG�ZKLFK�DVSHFWV�RI�PLWRFKRQGULDO�IXQFWLRQ�DUH�WKH�PRVW

YLDEOH�WKHUDSHXWLF�WDUJHWV�

��
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7DEOH��
0LWRFKRQGULDO�HYDOXDWLRQV�RI�/*0'V�LQ�OLWHUDWXUH��OLVWLQJ�RI�PLWRFKRQGULDO�DVVHVVPHQWV�DQG�VWDWXV�RI�WKHVH�UHDGRXWV�LQ�FXUUHQW�/*0'
OLWHUDWXUH

:LWK�UHVSHFW�WR�PLWRFKRQGULDO�G\VIXQFWLRQ��WKHUH�LV�VROLG�HYLGHQFH�IURP�SULRU�ZRUN�VXJJHVWLQJ�WKH�SUHVHQFH�RI�PLWRFKRQGULDO�G\VIXQFWLRQ�LQ�VHYHUDO

VXEW\SHV�RI�/*0'��+RZHYHU��WKHUH�LV�QR�SULRU�UHVHDUFK�H[SORULQJ�WKH�K\SRWKHVLV�WKDW�GLIIHUHQW�IRUPV�RI�PLWRFKRQGULDO�G\VIXQFWLRQ�FDQ�KHOS�H[SODLQ
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