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'LVFXVVLRQ��ϯϰϮ�

�ϯϰϯ�

� 7KLV�VWXG\�VKRZV� WKDW�&\FOLQ�2�FRQWUROV� WKH�HQWU\� LQWR� WKH�0&&�FHOO�F\FOH�YDULDQW� �GHVFULEHG�LQ�D�ϯϰϰ�

FRPSDQLRQ�VWXG\�E\�6HUL]D\�HW�DO���������DQG�WKH�VXEVHTXHQW�FHQWULROH�DPSOLILFDWLRQ�UHTXLUHG�IRU�PXOWLSOH�FLOLD�ϯϰϱ�

IRUPDWLRQ��)LJ��6�����7KLV�ZRUN�DQG�WKH�DVVRFLDWHG�VWXG\�DUJXH�LQ�IDYRXU�RI�&&12�DFWLQJ�DV�D�FDQRQLFDO�F\FOLQ��ϯϰϲ�

LQYROYHG�LQ�VZLWFK�OLNH�WUDQVLWLRQV�RI�D�FHOO�F\FOH�YDULDQW��UDWKHU�WKDQ�DQ�DW\SLFDO�F\FOLQ��)LUVW��&FQR�LV�RQH�RI�ϯϰϳ�

WKH� IRXU� F\FOLQV� H[SUHVVHG� DV� VXFFHVVLYH� ZDYHV� DORQJ� WKH� 0&&� F\FOH� YDULDQW�� EHWZHHQ� &FQG�� DQG�ϯϰϴ�

&FQE��&FQD���DQG�LWV�H[SUHVVLRQ�LV�WHPSRUDOO\�FRUUHODWHG�ZLWK�&FQH��DORQJ�WKH�FDQRQLFDO�FHOO�F\FOH��&RQVLVW�ϯϰϵ�

HQWO\��WKH�H[SUHVVLRQ�RI�&FQR�FRYHUV�WKH�H[SUHVVLRQ�RI�6�SKDVH�DQG�*��0�WUDQVLWLRQ�UHJXODWRUV��6HFRQG��&&12�ϯϱϬ�

GHSOHWLRQ�OHDGV�WR�WKH�ODFN�RI�QHDUO\�DOO�FHOOV�DQQRWDWHG�IRU�SRVW�*��*��FHOO�F\FOH�OLNH�SKDVHV�RU�SRVLWLYH�IRU�ϯϱϭ�

KDOOPDUNV�RI�FHOO�F\FOH�HQWU\�DQG�SURJUHVVLRQ��H�J��5%�SKRVSKRU\ODWLRQ�DQG�S���GHJUDGDWLRQ���)LQDOO\��ZH�VKRZ�ϯϱϮ�

WKDW�&FQR�LV�DOVR�H[SUHVVHG�DV�D�FRPSDUDEOH�ZDYH��DVVRFLDWHG�ZLWK�WKH�VLOHQFLQJ�RI�&FQH�DQG�ZLWK�WKH�VXEVH�ϯϱϯ�

TXHQW�H[SUHVVLRQ�RI�&FQE��DQG�&FQD���GXULQJ�PDOH�PHLRVLV��&FQR�LV�DOVR�H[SUHVVHG�GXULQJ�IHPDOH�RRJHQHVLV��ϯϱϰ�

ZKLFK�LV�LQYROYHG�LQ�PHLRWLF�SURJUHVVLRQ��0D�HW�DO����������$OWRJHWKHU��WKHVH�REVHUYDWLRQV�VWURQJO\�VXSSRUW�WKH�ϯϱϱ�

UROH�RI�&&12�DV�D�FDQRQLFDO�F\FOLQ��LQYROYHG�LQ�WKH�HQWU\�DQG�SURJUHVVLRQ�RI�QRQ�WUDGLWLRQDO�FHOO�F\FOH�YDULDQWV�ϯϱϲ�

FKDUDFWHUL]HG�E\�WKH�SURGXFWLRQ�RI�FHQWULROHV�XQFRXSOHG�IURP�'1$�UHSOLFDWLRQ����ϯϱϳ�

� 7KH�HDUOLHVW�VWHSV�RI�FHQWULROH�ELRJHQHVLV�GXULQJ�WKH�FDQRQLFDO�FHOO�F\FOH�RFFXUV�DW�WKH�*��6�WUDQVLWLRQ��ϯϱϴ�

FRQFRPLWDQW�ZLWK�'1$�UHSOLFDWLRQ��1LJJ�DQG�+ROODQG���������<HW��ZKHWKHU�DQG�ZLWK�ZKLFK�WHPSRUDOLW\�WKH�ϯϱϵ�

WUDQVFULSWLRQ�RI�JHQHV�FRGLQJ�IRU�FHQWULROH�FRPSRQHQWV�DUH�UHJXODWHG�QHHGV�WR�EH�EHWWHU�GRFXPHQWHG��SUREDEO\�ϯϲϬ�

EHFDXVH�RQO\�WZR�FHQWULROHV�DUH�SURGXFHG�DQG�WUDQVFULSWV�DUH�FKDOOHQJLQJ�WR�GHWHFW��'XULQJ�PDVVLYH�DPSOLILFD�ϯϲϭ�

WLRQ�RI�FHQWULROHV�LQ�0&&��DQG�ZLWK�VLQJOH�FHOO�WUDQVFULSWRPLF�UHVROXWLRQ��ZH�XQFRYHU�D�WUDQVFULSWLRQDO�FDVFDGH�ϯϲϮ�

RI�FRUH�FHQWULROH�UHJXODWRUV��ZKHUH�FHQWULROH�VFDIIROGLQJ�FRPSRQHQWV�'HXS���&HS����DQG�3ON��H[SUHVVLRQ�RQ�ϯϲϯ�

VHWV�VOLJKWO\�SUHFHGH�HDUO\�FHQWULRODU�FRPSRQHQWV�VXFK�DV�6DVV��DQG�6WLO�ZKLFK�SUHFHGH�FHQWULROH�PDWXUDWLRQ�ϯϲϰ�

FRUH�UHJXODWRUV�VXFK�DV�3RF���1LQHLQ�DQG�&HS�����7KH�H[SUHVVLRQ�RI�VRPH�RI�WKH�JHQHV�FRGLQJ�IRU�PRWLOH�FLOLD�ϯϲϱ�

FRPSRQHQWV�RFFXUV�ODWHU��,QWHUHVWLQJO\��WKH�EORFN�LQ�GLIIHUHQWLDWLRQ�FKDUDFWHUL]HG�LQ�WKH�&FQR.2�PXWDQW��ZKLFK�ϯϲϲ�

RFFXUV�EHIRUH�WKH�HQWU\�LQWR�WKH�6�OLNH�SKDVH��IROORZ�WKH�RQVHW�RI�H[SUHVVLRQ�RI�FHQWULROH�VFDIIROGLQJ�FRPSR�ϯϲϳ�

QHQWV�DQG�SUHFHGHV�WKH�DFWLYDWLRQ�RI�JHQHV�FRGLQJ�IRU�FRUH�FHQWULROH�FRQVWLWXHQWV��IURP�WKH�HDUOLHVW�RQH��6$6���ϯϲϴ�

7KLV� OHDGV� WR�WKH�SURGXFWLRQ�RI�GHXWHURVRPHV�GHFRUDWHG�ZLWK�3/.���EXW� WR� WKH� ODFN�RI�SURFHQWULROHV��EDVDO�ϯϲϵ�

ERGLHV�DQG�FLOLD��6XSSRUWLQJ�WKH�SUR[LPLW\�LQ�UHJXODWLQJ�PHLRVLV�DQG�0&&�GLIIHUHQWLDWLRQ�E\�&&12��WKH�EORFN�ϯϳϬ�

XQGHU�&&12�GHSOHWLRQ�LV�DVVRFLDWHG�ZLWK�D�EORFN�LQ�PLFURWXEXOH�RUJDQL]LQJ�FHQWUH�IRUPDWLRQ�GXULQJ�PRXVH�ϯϳϭ�

IHPDOH�PHLRVLV��VSLQGOH�SROHV�DUH�DFHQWULRODU�LQ�IHPDOH�PHLRVLV��0D�HW�DO����������$OWRJHWKHU��RXU�GDWD�VKRZ�ϯϳϮ�

WKDW�WKH�FRXSOLQJ�RI�FHQWULROH�ELRJHQHVLV�WR�DQ�6�OLNH�SKDVH�HQWU\�LQ�WKH�0&&�FHOO�F\FOH�YDULDQW�LV�PDLQWDLQHG��ϯϳϯ�

DV�SUHYLRXVO\�VXJJHVWHG�E\�WKH�LQYROYHPHQW�RI�0\E�LQ�FHQWULROH�DPSOLILFDWLRQ��7DQ�HW�DO���������:DQJ�HW�DO���ϯϳϰ�

������±�DOWKRXJK�'1$�GRHV�QRW�UHSOLFDWH�±�DQG�LV�GHSHQGHQW�RQ�&&12���ϯϳϱ�

� ,Q�FRQWUDVW�WR�PRXVH�EUDLQ�DQG�KXPDQ�DLUZD\V��LQ�PRXVH�DLUZD\V�DQG�RYLGXFWV��&&12�GHSOHWLRQ�DX�ϯϳϲ�

WKRUL]HV�WKH�IRUPDWLRQ�RI�DURXQG�����RI�0&&��)XQN�HW�DO���������1~QH]�2OOp�HW�DO���������WKLV�VWXG\���<HW��ϯϳϳ�

PRVW�RI�WKHVH�FHOOV�GLVSOD\�DEQRUPDO�FLOLDWLRQ��ZKLFK�VXJJHVWV�WKDW�WKH\�PRVW�OLNHO\�FRPSHQVDWH�IRU�WKH�ORVV�RI�ϯϳϴ�

&&12�UDWKHU�WKDQ�EHORQJLQJ�WR�D�GLIIHUHQW�SRSXODWLRQ��GLIIHUHQWLDWLQJ�WKURXJK�D�&&12�LQGHSHQGHQW�SDWKZD\��ϯϳϵ�
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)XQFWLRQDO�UHGXQGDQF\�DQG�FRPSHQVDWLRQ�IRU�FKURQLF�GHSOHWLRQ�RI�F\FOLQV�RU�F\FOLQ�GHSHQGHQW�NLQDVHV�KDYH�ϯϴϬ�

EHHQ�NQRZQ�IRU�D�ORQJ�WLPH��0XUUD\���������,QWHUHVWLQJO\��WKLV�SRSXODWLRQ�RI�FHOOV�HVFDSLQJ�WKH�PRVW�VHYHUH�ϯϴϭ�

SKHQRW\SH��EXW�ODWHU�VKRZLQJ�GHIHFWV��UHYHDO�D�UROH�IRU�&&12�GXULQJ�WKH�ODWH�VWDJHV�RI�FHQWULROH�DPSOLILFDWLRQ�ϯϴϮ�

�)XQN�HW�DO����������FRQVLVWHQW�ZLWK�WKH�H[SUHVVLRQ�RI�&&12�GXULQJ�*�VWDJH�RI�FHQWULROH�ELRJHQHVLV�DQG�*��0�ϯϴϯ�

OLNH� VWDJHV�RI� WKH�0&&�FHOO� F\FOH�YDULDQW��6LQFH�QRUPDO� FLOLDWLRQ� VHHPV�DOVR�SRVVLEOH� LQ�PXWDQW� WLVVXHV�� LW�ϯϴϰ�

VXJJHVWV�WKDW�HYHQ�WKH�ODWHU�UROH�RI�&&12�LQ�FHQWULROH�PDWXUDWLRQ�DQG�VXEVHTXHQW�FLOLDWLRQ�FDQ�EH�FRPSHQVDWHG�ϯϴϱ�

� &FQR�LV�SDUW�RI�D�ORFXV�FRQWDLQLQJ�WZR�RWKHU�JHQHV�LQYROYHG�LQ�PXOWLFLOLDWLRQ��0FLGDV�DQG�&GF��E���ϯϴϲ�

,QWHUHVWLQJO\��WKHLU�FOXVWHULQJ��RUGHU�DQG�FROOLQHDULW\�DUH�FRQVHUYHG�DPRQJ�YHUWHEUDWHV��ZLWK�DQ�H[FHSWLRQ�IRU�ϯϴϳ�

]HEUDILVK�IDPLO\���DQG�WKH�WHPSRUDOLW\�RI�WKHLU�H[SUHVVLRQ�DORQJ�WKH�SVHXGRWLPH�RI�GLIIHUHQWLDWLRQ�IROORZV�WKHLU�ϯϴϴ�

RUGHU�DORQJ�WKH�'1$�VWUDQG��ZLWK�0FLGDV�DQG�&FQR�TXDVL�VLPXOWDQHRXVO\�H[SUHVVHG�LQ�EUDLQ�0&&��)LJ��6�&���ϯϴϵ�

7KLV�FRQVHUYHG�FROOLQHDULW\�FRXOG�SOD\�D�UROH�LQ�WKH�VXFFHVVLYH�DFWLYDWLRQ�RI�HDFK�JHQH��WKURXJK�WKH�VSUHDGLQJ�ϯϵϬ�

RI� ORFDO�FKURPDWLQ� UHPRGHOOLQJ��8VLQJ� VLQJOH�FHOO� UHVROXWLRQ� WUDQVFULSWRPLF�PHDVXUHPHQWV��ZH�FRQVLVWHQWO\�ϯϵϭ�

VKRZ�WKDW�&FQR�GHSOHWLRQ�OHDGV�WR�GHFUHDVHG�0FLGDV�H[SUHVVLRQ��1RQHWKHOHVV��LW�KDV�EHHQ�GHPRQVWUDWHG�LQ�RWKHU�ϯϵϮ�

VWXGLHV�WKDW�0FLGDV�GHSOHWLRQ�DOVR�EORFNV�&FQR�H[SUHVVLRQ��%RRQ�HW�DO���������/X�HW�DO���������:DOOPHLHU�HW�DO���ϯϵϯ�

�������:H�WKHUHIRUH�SURSRVH�D�SRVLWLYH�IHHGEDFN�ORRS�EHWZHHQ�0FLGDV�DQG�&FQR��ZKHUHE\�0FLGDV�DFWLYDWHV�ϯϵϰ�

&FQR�H[SUHVVLRQ�ZKLFK�LQ�WXUQ�DFWLYDWHV�0FLGDV�H[SUHVVLRQ��&RQVLVWHQW�ZLWK�WKLV�K\SRWKHVLV��0FLGDV�GHSOHWLRQ�ϯϵϱ�

OHDGV� WR�D�SKHQRW\SH�FRPSDUDEOH� WR�&FQR�PXWDQW� �%RRQ�HW�DO���������/X�HW�DO���������6WXEEV�HW�DO����������ϯϵϲ�

RYHUH[SUHVVLRQ�RI�0FLGDV�LQ�&FQR�GHSOHWHG�FHOOV�UHVFXHV�HDUO\�DPSOLILFDWLRQ�LQ�D�VXEVHW�RI�PRXVH�EUDLQ�FHOOV�ϯϵϳ�

�WKLV�SDSHU���DQG�0FLGDV�GHSOHWLRQ�LV�QRW�FRPSHQVDWHG�LQ�PRXVH�DLUZD\V��/X�HW�DO����������6XFK�SRVLWLYH�IHHG�ϯϵϴ�

EDFN�ORRS�ZRXOG�EH�UHPLQLVFHQW�RI�*��F\FOLQV��ZKLFK�LQFUHDVH�WKHLU�WUDQVFULSWLRQ�WR�LQFUHDVH�F\FOLQ�&'.�DF�ϯϵϵ�

WLYLW\�� HQVXULQJ�FRPPLWPHQW� WR� WKH�FHOO� F\FOH�DQG� WKH�DFWLYDWLRQ�RI� WKH�HQWLUH�*��6� WUDQVFULSWLRQDO�QHWZRUN��ϰϬϬ�

�%HUWROL�HW�DO�����������ϰϬϭ�

� �ϰϬϮ�

��ϰϬϯ�

� � �ϰϬϰ�
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