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WKH�)LUVW�5HSRUW�WR�&RQJUHVV�RQ�DWPRVSKHULF�GHSRVLWLRQ�WR�WKH�*UHDW�:DWHUV��VHH�7DEOH�$����DQG�OLVWV
WKH�HPLVVLRQV�VWDQGDUGV�WKDW�PD\�FRQWURO�WKH�*UHDW�:DWHUV�SROOXWDQWV�RI�FRQFHUQ��VHH�7DEOH�$����
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����(3$�ZLOO�FRQWLQXH�RQJRLQJ�HIIRUWV�WR�LPSOHPHQW�VHFWLRQ�����DQG�RWKHU�VHFWLRQV�RI�WKH�&OHDQ�$LU�$FW��DV�DPHQGHG�LQ�������DQG�ZLOO�XVH�WKH
UHVXOWV�RI�WKLV�UHSRUW�LQ�WDNLQJ�UHDVRQDEOH�DFWLRQV�WR�UHGXFH�HPLVVLRQV�RI�*UHDW�:DWHUV�SROOXWDQWV�RI�FRQFHUQ�

D���(3$�LV�GHYHORSLQJ�VWDQGDUGV�XQGHU�VHFWLRQ�����G��IRU )LVFDO�\HDU������*UHDW�:DWHUV�IXQGV�VXSSOHPHQWHG�WKH�GHYHORSPHQW�RI
DSSUR[LPDWHO\����VRXUFH�FDWHJRULHV�RI�*UHDW�:DWHUV�KD]DUGRXV�DLU WKH�SULPDU\�DOXPLQXP�PD[LPXP�DFKLHYDEOH�FRQWURO�WHFKQRORJ\
SROOXWDQWV��+$3V��RI�FRQFHUQ��FRQVLVWHQW�ZLWK�WKH�VFKHGXOH �0$&7��UHJXODWLRQ���$V�D�UHVXOW��WKH�VWDQGDUG�ZDV�SURSRVHG�RQ
SXEOLVKHG�LQ�UHVSRQVH�WR�VHFWLRQ�����H�������:KHUH�SRVVLEOH��JLYHQ 6HSWHPEHU������������7KLV�UHJXODWLRQ�KDV�EHHQ�GHYHORSHG�YLD�D�VXFFHVVIXO
RWKHU�IDFWRUV��(3$�ZLOO�SXEOLVK�VHFWLRQ�����G��VWDQGDUGV�DKHDG�RI SDUWQHUVKLS�ZLWK�LQGXVWU\��VWDWHV��DQG�HQYLURQPHQWDO�DQG�WULEDO
VFKHGXOH�IRU�VSHFLILF�VRXUFH�FDWHJRULHV���*UHDW�:DWHUV�3URJUDP�IXQGV LQWHUHVWV���7KH�VWDQGDUG�SULPDULO\�DGGUHVVHV�IOXRULGH�HPLVVLRQV�EXW�ZLOO
ZLOO�EH�XVHG�WR�GHYHORS�DQG�SXEOLVK�DKHDG�RI�VFKHGXOH�VHFWLRQ DOVR�LQFOXGH�OLPLWV�IRU�SRO\F\FOLF�RUJDQLF�PDWWHU��320���WKH�*UHDW
����G��VWDQGDUGV�IRU�DW�OHDVW�RQH�VRXUFH�FDWHJRU\� :DWHUV�SROOXWDQW�WKDW�PDGH�WKLV�VRXUFH�FDWHJRU\�D�FKRLFH�IRU�*UHDW

:DWHUV�IXQGLQJ���3URPXOJDWLRQ�RI�WKLV�VWDQGDUG�LV�H[SHFWHG�LQ�ODWH������

E���'XULQJ�WKH�SURFHVV�RI�GHYHORSLQJ�HPLVVLRQ�VWDQGDUGV��(3$�ZLOO $W�SUHVHQW��WKH�WRROV�WR�TXDQWLWDWLYHO\�HYDOXDWH�D��VXIILFLHQW�OHYHO�RI
HYDOXDWH�ZKHWKHU�WKH�FXUUHQWO\�GHILQHG�0$&7�IORRU�IRU�H[LVWLQJ FRQWURO��IRU�*UHDW�:DWHUV�SROOXWDQWV�GR�QRW�H[LVW���1RQHWKHOHVV��LQ
VRXUFHV�UHSUHVHQWV�D�VXIILFLHQW�OHYHO�RI�FRQWURO�IRU�VRXUFHV�WKDW�HPLW VXSSRUW�RI�WKLV�UHFRPPHQGDWLRQ��*UHDW�:DWHUV�SROOXWDQWV�DUH�EHLQJ
*UHDW�:DWHUV�SROOXWDQWV�RI�FRQFHUQ� FRQVLGHUHG�DV�YDULRXV�VRXUFH�FDWHJRULHV�DUH�HYDOXDWHG�IRU�SROOXWLRQ

FRQWURO���7DEOH�$���OLVWV�HPLVVLRQ�VWDQGDUGV�FXUUHQWO\�EHLQJ�GHYHORSHG�
RU�ZKLFK�KDYH�EHHQ�FRPSOHWHG��WKDW�DGGUHVV�HPLVVLRQV�RI�VRPH�RI�WKH
*UHDW�:DWHUV�SROOXWDQWV�RI�FRQFHUQ�

F���$V�VRRQ�DV�SUDFWLFDEOH��(3$�ZLOO�SXEOLVK�DQ�DGYDQFH�QRWLFH�RI $W�WKLV�WLPH��(3$�KDV�SRVWSRQHG�GHYHORSPHQW�RI�/4(5V���7KH�SULPDU\
SURSRVHG�UXOHPDNLQJ��$135��WR�QRWLI\�WKH�SXEOLF�RI�(3$
V�LQWHUHVW LPSDFW�RI�GHYHORSLQJ�DQ�/4(5�IRU�D�SROOXWDQW�RU�VRXUFH�FDWHJRU\�LV�WKH
LQ�HVWDEOLVKLQJ�OHVVHU�TXDQWLW\�HPLVVLRQ�UDWHV�RU�/4(5V��L�H���OHVV FRQVHTXHQW�GHILQLWLRQ�RI�WKDW�VRXUFH�DV�D��PDMRU��VRXUFH�DQG�WKXV
WKDQ����WRQV�SHU�\HDU��IRU�VHOHFWHG�*UHDW�:DWHUV�+$3V�IRU�WKH VXEMHFWLQJ�WKDW�VRXUFH�WR�FHUWDLQ�UHTXLUHPHQWV�XQGHU�&$$�VHFWLRQ������
SXUSRVH�RI�GHILQLQJ�VRXUFHV�HPLWWLQJ�WKHVH�+$3V�DV��PDMRU�VRXUFHV� 0RVW�VRXUFHV�RI�WKH�SROOXWDQWV�IRU�ZKLFK�/4(5V�ZHUH�EHLQJ�FRQVLGHUHG
DQG�WR�VROLFLW�FRPPHQW���(3$�ZLOO�DOVR�HYDOXDWH�ZKHWKHU�DQ\�*UHDW DUH�DOUHDG\�GHILQHG�DV�PDMRU��DQG�WKXV�WKH�HVWDEOLVKPHQW�RI�DQ�/4(5
:DWHUV�+$3V�ZDUUDQW�HVWDEOLVKPHQW�RI�DQ�/4(5��DQG��LI ZRXOG�KDYH�OLWWOH�HIIHFW���)RU�WKRVH�VRXUFHV�WKDW�DUH�DUHD�VRXUFHV�
DSSURSULDWH��EDVHG�RQ�WKDW�HYDOXDWLRQ�DQG�WKH�FRPPHQWV�RQ�WKH SHUIRUPLQJ�DQ��DUHD�VRXUFH�ILQGLQJ��LV�D�PRUH�HIILFLHQW�ZD\�WR�DVVHVV
$135��(3$�ZLOO�GHYHORS�D�QRWLFH�WKDW�SURSRVHV�/4(5V�IRU�WKRVH VRXUFH�FDWHJRULHV�DV�WKH\�FRPH�XS�IRU�UHJXODWLRQ�UDWKHU�WKDQ�DQ�XS�IURQW
SROOXWDQWV�IRU�ZKLFK�DQ�/4(5�LV�ZDUUDQWHG��� /4(5�DQDO\VLV�ZLWK�PRUH�JHQHULF�GDWD���$OVR��WKHUH�LV�VXIILFLHQW�VWDWXWRU\

DXWKRULW\�WR�UHTXLUH�0$&7�RQ�VRXUFHV�RI�DQ\�VL]H�UHJDUGOHVV�RI�WKHLU
GHILQLWLRQ�DV�PDMRU�RU�DUHD�VRXUFHV���,Q�WKH�IXWXUH��KRZHYHU��(3$�PD\
GHFLGH�WKDW�/4(5V�DUH�ZDUUDQWHG�IRU�VSHFLILF�VRXUFH�FDWHJRULHV�RU
SROOXWDQWV�DW�ZKLFK�WLPH�WKLV�HIIRUW�FRXOG�EH�UH�LQLWLDWHG�
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G���'XULQJ�WKH�SURFHVV�RI�VWDQGDUGV�GHYHORSPHQW�IRU�PDMRU�VRXUFHV� (3$�KDV�HYDOXDWHG����DUHD�VRXUFH�FDWHJRULHV�WR�GHWHUPLQH�ZKHWKHU
(3$�ZLOO�GHWHUPLQH�ZKHWKHU�DUHD�VRXUFHV�RI�*UHDW�:DWHUV�+$3V UHJXODWLRQ�RI�WKHVH�VRXUFHV�LV�ZDUUDQWHG�XQGHU�VHFWLRQ�����G����7KHVH
ZDUUDQW�UHJXODWLRQ�XQGHU�VHFWLRQ�����G��DQG��LI�VR��ZKLFK�DUHD LQFOXGHG�IRXU�VRXUFH�FDWHJRULHV�HPLWWLQJ�OHDG�RU�GLR[LQV���7R�GDWH��QRQH
VRXUFHV���5HVXOWV�RI�WKH�DVVHVVPHQW�ZLOO�EH�LQWHJUDWHG�LQWR�WKH RI�WKH�VRXUFH�FDWHJRULHV�HPLWWLQJ�WKHVH�*UHDW�:DWHUV�SROOXWDQWV�KDV
VWUDWHJ\�IRU�DUHD�VRXUFHV�XQGHU�GHYHORSPHQW�LQ�DFFRUGDQFH�ZLWK ZDUUDQWHG�DQ��DUHD�VRXUFH�ILQGLQJ��EDVHG�RQ�D�ULVN�DVVHVVPHQW���$UHD
VHFWLRQ�����N��� VRXUFH�DQDO\VHV�ZLOO�FRQWLQXH�WR�EH�SHUIRUPHG�DV�DSSURSULDWH��

H���)RU�WKH�XUEDQ�DUHD�VRXUFH�VWUDWHJ\��VHFWLRQ�����N����(3$�ZLOO 7R�DVVHVV�WRWDO�H[SRVXUH�WR�+$3V�DQG�FULWHULD�SROOXWDQWV��(3$�LV
HYDOXDWH�SXEOLF�KHDOWK�HIIHFWV�RQ�WKH�EDVLV�RI�WRWDO�H[SRVXUH��ZKLFK FXUUHQWO\�GHYHORSLQJ�WKH�7RWDO�5LVN�,QWHJUDWHG�0RGHO��75,0����7KH
ZRXOG�LQFOXGH�H[SRVXUH�E\�LQKDODWLRQ�DV�ZHOO�DV�H[SRVXUH�WKURXJK 75,0�ZLOO�EH�D�SUREDELOLVWLF�PRGHO�FDSDEOH�RI�DVVHVVLQJ�ULVNV�WR�KXPDQV
LQJHVWLRQ�RI�IRRG�FRQWDLQLQJ�ELRDFFXPXODWHG�XUEDQ�WR[LFDQWV� DQG�WR�SRSXODWLRQV�LQ�DQ�HFRV\VWHP�UHVXOWLQJ�IURP�PXOWLPHGLD

FRQWDPLQDWLRQ��LQ�DLU��ZDWHU��VRLO��DQG�IRRG��DQG�PXOWLSDWKZD\�H[SRVXUH
�YLD�LQKDODWLRQ��LQJHVWLRQ��DQG�DEVRUSWLRQ�H[SRVXUH�URXWHV����7KH�75,0�LV
H[SHFWHG�WR�EH�DYDLODEOH�IRU�XVH�E\�'HFHPEHU������
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I���(3$�ZLOO�FRQGXFW�D�SLORW�SURMHFW�H[DPLQLQJ�WKH�XVH�RI�*UHDW (3$�KDV�UHFHQWO\�GHYHORSHG�D�QHZ�PRGHOLQJ�WRRO�IRU�WKH�DVVHVVPHQW�RI
:DWHUV�LPSDFWV�DQDO\VHV�LQ�WKH�GHYHORSPHQW�RI�VHFWLRQ�����G� DWPRVSKHULF�GHSRVLWLRQ�RI�SROOXWDQWV�WR�WKH�*UHDW�:DWHUV���5(06$'��WKH
VWDQGDUGV� 5HJXODWRU\�0RGHOLQJ�6\VWHP�IRU�$HURVROV�DQG�'HSRVLWLRQ��LV�D�ZRUN

VWDWLRQ�EDVHG�(XOHULDQ�PRGHO�LQWHQGHG�IRU�XVH�LQ�DVVHVVLQJ�WKH�LPSDFWV
RI�UHJXODWRU\�DFWLYLWLHV��VXFK�DV�VHFWLRQ�����G��0$&7�VWDQGDUGV��RQ
ORDGLQJV�RI�SROOXWDQWV�RI�FRQFHUQ�WR�WKH�*UHDW�:DWHUV���5(06$'�LV
FXUUHQWO\�FDSDEOH�RI�VLPXODWLQJ�VKRUW���PHGLXP��DQG�ORQJ�UDQJH
WUDQVSRUW�DQG�GHSRVLWLRQ�RI�PHUFXU\��FDGPLXP��GLR[LQV��DQG�320�
RWKHU�SROOXWDQWV��LQFOXGLQJ�RWKHU�WR[LFV�DV�ZHOO�DV�QLWURJHQ��PD\�EH
LQFRUSRUDWHG�LQ�IXWXUH�ZRUN���,QLWLDO�PRGHO�GHPRQVWUDWLRQ�DQG
HYDOXDWLRQ�ZLOO�EH�FRPSOHWHG�GXULQJ��������7KH�PRGHO�LV�FXUUHQWO\
DYDLODEOH�RQ�WKH�2$436�6XSSRUW�&HQWHU�IRU�5HJXODWRU\�$LU�0RGHOV
�6&5$0��EXOOHWLQ�ERDUG�

$V�SDUW�RI�WKH�5(06$'�GHYHORSPHQW�DQG�GHPRQVWUDWLRQ�DFWLYLWLHV��(3$
ZLOO�FRQGXFW�D�SLORW�VWXG\�WKDW�ZLOO�H[DPLQH�WKH�LPSDFWV�RI�WKH�(PLVVLRQV
*XLGHOLQHV�IRU�0XQLFLSDO�:DVWH�&RPEXVWRUV��0:&V��RQ�GHSRVLWLRQ�RI
SROOXWDQWV�RI�FRQFHUQ�WR�WKH�*UHDW�:DWHUV���/LNH�VHFWLRQ�����G��VWDQGDUGV�
WKH�0:&�VWDQGDUG�LV�EDVHG�RQ�0$&7���7KH�0:&�FDWHJRU\�ZDV�FKRVHQ
EHFDXVH�LW�VDWLVILHG�VHYHUDO�UHTXLUHPHQWV�IRU�DQ�HIIHFWLYH�SLORW�VWXG\������
LW�LQFOXGHV�D�ODUJH�QXPEHU�RI�VRXUFHV������LW�HPLWV�VLJQLILFDQW�TXDQWLWLHV�RI
VHYHUDO�SROOXWDQWV�RI�FRQFHUQ��LQFOXGLQJ�GLR[LQV��IXUDQV��FDGPLXP�
PHUFXU\��DQG�320������DQG�VXLWDEOH�HPLVVLRQV�GDWD�DUH�DYDLODEOH���7KH
SLORW�VWXG\�ZLOO�HVWLPDWH�FKDQJHV�LQ�DQQXDO�ORDGLQJV�RI�WKHVH�SROOXWDQWV
WR�WKH�*UHDW�:DWHUV�GXH�WR�LPSOHPHQWDWLRQ�RI�WKH�0:&�VWDQGDUG��

J���)RU�*UHDW�:DWHUV�+$3V��(3$�LV�SURSRVLQJ�D�FDS��L�H��������WRQ�SHU ,Q�WKH�SURSRVHG�VHFWLRQ�����J��UXOHPDNLQJ��GH�PLQLPLV�HPLVVLRQ�UDWHV
\HDU��WR�WKH�GH�PLQLPLV�OHYHOV�EHLQJ�GHYHORSHG�XQGHU�VHFWLRQ�����J�� ZHUH�SURSRVHG�IRU�+$3V�LGHQWLILHG�DV�EHLQJ�RI�FRQFHUQ�IRU�*UHDW�:DWHUV
VR�WKDW�FRQWUROV�ZRXOG�EH�UHTXLUHG�IRU�PRUH�VRXUFHV�RI�*UHDW�:DWHUV �EDVHG�RQ�WR[LFLW\��ELRDFFXPXODWLRQ��DQG�ELRFRQFHQWUDWLRQ����+RZHYHU�
+$3V�DV�WKH\�PRGLI\�WKHLU�SURFHVVHV���(3$�ZLOO�GHWHUPLQH�WKH WKH�����J��UXOHPDNLQJ�WKDW�ZDV�SURPXOJDWHG�GLG�QRW�LQFOXGH�WKH
DSSURSULDWH�GH�PLQLPLV�OHYHO�RQ�D�FKHPLFDO�E\� SURYLVLRQV�SHUWDLQLQJ�WR�PRGLILFDWLRQV�DQG��WKXV��WKH�GH�PLQLPLV�OHYHOV
FKHPLFDO�EDVLV��JLYLQJ�FRQVLGHUDWLRQ�WR�WKH�FKHPLFDO
V�SHUVLVWHQFH� ZHUH�QRW�QHHGHG�DQG�ZHUH�QRW�LQFOXGHG�LQ�WKH�ILQDO�UXOH�
SURSHQVLW\�WR�ELRDFFXPXODWH��DQG�VXFK�RWKHU�IDFWRUV�WKDW�(3$
FRQVLGHUV�UHOHYDQW���
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K���(3$�SODQV�WR�SURSRVH�D�UHYLVHG�0:&�UXOH��ZLWK�VWULQJHQW 2Q�6HSWHPEHU�����������(3$�SURSRVHG�1HZ�6RXUFH�3HUIRUPDQFH
FRQWUROV�RQ�PHUFXU\�HPLVVLRQV�DQG�HPLVVLRQV�RI�RWKHU�*UHDW�:DWHUV 6WDQGDUGV��1636��DQG�(PLVVLRQ�*XLGHOLQHV��(*��DSSOLFDEOH�WR�0:&
+$3V��QRW�ODWHU�WKDQ�VXPPHU������ SODQWV�ODUJHU�WKDQ����PHJDJUDP��0J��SHU�GD\�FDSDFLW\���7KHVH

UHJXODWLRQV�ZHUH�ILQDOL]HG�RQ�2FWREHU������������)RU�PHUFXU\��WKH�ILQDO
VWDQGDUG�IRU�QHZ�DQG�H[LVWLQJ�0:&V�LV������PLOOLJUDP��PJ��SHU�GU\
VWDQGDUG�FXELF�PHWHU��GVFP���RU�DERXW����SHUFHQW�FRQWURO���7KH�ILQDO�UXOHV
DOVR�DSSO\�WR�GLR[LQV���7KH�DLU�SROOXWLRQ�FRQWURO�V\VWHP�XVHG�WR�FRPSO\
ZLWK�WKH�&$$�VHFWLRQ�����JXLGHOLQHV�DFKLHYHV�JUHDWHU�WKDQ����SHUFHQW
GLR[LQ�UHGXFWLRQ�

L���(3$�LV�FRQGXFWLQJ�VWXGLHV�WKDW�ZLOO�SURYLGH�LQIRUPDWLRQ�IRU�IXWXUH (3$�KDV�SUHSDUHG�D�GUDIW�VHYHQ�YROXPH�5HSRUW�WR�&RQJUHVV�RQ�PHUFXU\
*UHDW�:DWHUV�UHSRUWV���7KH�PHUFXU\�VWXG\��XQGHU�VHFWLRQ ZKLFK�ZDV�VXEPLWWHG�WR�(3$
V�6FLHQFH�$GYLVRU\�%RDUG�IRU�SHHU�UHYLHZ
����Q�����%���ZLOO�HYDOXDWH�WKH�UDWH�DQG�PDVV�RI�PHUFXU\�HPLVVLRQV LQ�-XQH��������7KH�UHSRUW�ZDV�IDYRUDEO\�UHYLHZHG�LQ�)HEUXDU\������DQG
IURP�DOO�VRXUFHV��WKH�KHDOWK�DQG�HQYLURQPHQWDO�HIIHFWV�RI�VXFK (3$�H[SHFWV�WR�ILQDOL]H�DQG�VXEPLW�WKH�5HSRUW�WR�&RQJUHVV�LQ�ILVFDO�\HDU
HPLVVLRQV��WHFKQRORJLHV�WR�FRQWURO�VXFK�HPLVVLRQV��DQG�WKH�FRVWV�RI �����
WKHVH�FRQWURO�WHFKQRORJLHV���7KH�XWLOLW\�VWXG\��XQGHU�VHFWLRQ
����Q�����$���ZLOO�HYDOXDWH�WKH�KD]DUGV�WR�SXEOLF�KHDOWK�UHDVRQDEO\ ,Q�2FWREHU�������(3$�VXEPLWWHG�WR�&RQJUHVV�DQ�LQWHULP�UHSRUW�RQ�XWLOLW\
DQWLFLSDWHG�WR�RFFXU�DV�D�UHVXOW�RI�HPLVVLRQV�RI�DOO�+$3V�E\�HOHFWULF DLU�WR[LFV��8�6��(3$�����H����(QWLWOHG�6WXG\�RI�+D]DUGRXV�$LU�3ROOXWDQW
XWLOLW\�VWHDP�JHQHUDWLQJ�XQLWV���)LQGLQJV�RI�WKHVH�VWXGLHV�ZLOO�EH (PLVVLRQV�IRU�(OHFWULF�8WLOLW\�6WHDP�*HQHUDWLQJ�8QLWV����,QWHULP�)LQDO�5HSRUW
UHOLHG�XSRQ�LQ�IXWXUH�*UHDW�:DWHUV�UHSRUWV�LQ�WKH�GHYHORSPHQW�RI �(3$�����5�������DEF���WKLV�GRFXPHQW�DGGUHVVHV�LQKDODWLRQ�DQG�QRQ�
VWUDWHJLHV�IRU�UHGXFLQJ�HQYLURQPHQWDO�H[SRVXUHV�WR�*UHDW�:DWHUV LQKDODWLRQ�H[SRVXUHV�WR�XWLOLW\�HPLVVLRQV���$�ILQDO�UHSRUW��LQFOXGLQJ�D
SROOXWDQWV� UHJXODWRU\�GHWHUPLQDWLRQ�IRU�XWLOLW\�FRQWURO�XQGHU�VHFWLRQ�����LV�GXH

-DQXDU\������������7KH�([HFXWLYH�6XPPDU\�RI�WKH�LQWHULP�8WLOLW\�6WXG\
FDQ�EH�DFFHVVHG�WKURXJK�(3$
V�7HFKQRORJ\�7UDQVIHU�1HWZRUN��771��E\
FDOOLQJ��YLD�PRGHP���������������

M���(3$�LV�GHYHORSLQJ�HFRORJLFDO�HIIHFWV�DVVHVVPHQW�VFUHHQLQJ 7KLV�DFWLYLW\�LV�RQJRLQJ���8QGHU�VHFWLRQ�����I���(3$�LV�WR�FRQVLGHU�WKH�ULVN
PHWKRGV�IRU�UHYLHZLQJ�SHWLWLRQV�WR�DGG�DQG�GHOHWH�SROOXWDQWV�IURP WR�SXEOLF�KHDOWK�UHPDLQLQJ��RU�OLNHO\�WR�UHPDLQ��DIWHU�VRXUFHV�DUH
WKH�+$3�OLVW�DQG�WR�GHOHWH�VRXUFH�FDWHJRULHV�IURP�WKH�VRXUFH UHJXODWHG�XQGHU�WKH�VHFWLRQ�����G��0$&7�SURJUDP���7KHVH�DGGLWLRQDO
FDWHJRU\�OLVW���(3$�ZLOO�FRQVLGHU�WKH�%LRDFFXPXODWLRQ�)DFWRU VWDQGDUGV��VR�FDOOHG��UHVLGXDO�ULVN�VWDQGDUGV���ZLOO�FRQVLGHU
0HWKRGRORJ\�����)HGHUDO�5HJLVWHU��������LQ�WKH�GHYHORSPHQW�RI�WKHVH HQYLURQPHQWDO�DV�ZHOO�DV�SXEOLF�KHDOWK�LPSDFWV���8QGHU�WKLV�HIIRUW�
HFRORJLFDO�HIIHFWV�DVVHVVPHQW�PHWKRGV���7KH�SXUSRVH�LV�WR�KHOS HFRORJLFDO�HIIHFWV�DVVHVVPHQW�DQG�VFUHHQLQJ�PHWKRGV�DUH�EHLQJ
HQVXUH�WKDW�HFRORJLFDO�HIIHFWV��LQ�DGGLWLRQ�WR�KHDOWK�HIIHFWV��ZLOO�EH GHYHORSHG�
FRQVLGHUHG�LQ�GHWHUPLQLQJ�ZKHWKHU�UHJXODWLRQ�LV�ZDUUDQWHG�
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N���(3$�ZLOO�HYDOXDWH�ZKHWKHU�RWKHU�SROOXWDQWV��LQFOXGLQJ 7KLV�DFWLYLW\�LV�RQJRLQJ���,Q�DGGLWLRQ�WR�KH[DFKORUREXWDGLHQH�DQG
KH[DFKORUREXWDGLHQH�DQG�PHWKR[\FKORU��ZKLFK�DUH�SURSRVHG PHWKR[\FKORU��DWUD]LQH�LV�DOVR�XQGHU�FRQVLGHUDWLRQ�IRU�DGGLWLRQ�WR�WKH
%LRDFFXPXODWLYH�&KHPLFDOV�RI�&RQFHUQ�XQGHU�WKH�SURSRVHG�:DWHU OLVW�RI�*UHDW�:DWHUV�SROOXWDQWV�RI�FRQFHUQ�
4XDOLW\�*XLGDQFH�IRU�WKH�*UHDW�/DNHV�6\VWHP�����)HGHUDO�5HJLVWHU�
�������DQG�ZKLFK�KDYH�EHHQ�LGHQWLILHG�DV�KDYLQJ�SRWHQWLDOO\
VLJQLILFDQW�DLU�VRXUFHV��VKRXOG�EH�DGGHG�WR�WKH�OLVW�RI�*UHDW�:DWHUV
SROOXWDQWV�RI�FRQFHUQ�

O���(3$�LV�FRQWLQXLQJ�WR�HPSKDVL]H�SROOXWLRQ�SUHYHQWLRQ�DV�WKH�JRDO 7KHUH�DUH�D�QXPEHU�RI�RQJRLQJ�(3$�DFWLYLWLHV�WKDW�HPSKDVL]H�SROOXWLRQ
LQ�WKH�GHYHORSPHQW�RI�FRQWURO�PHDVXUHV�WR�UHGXFH�HPLVVLRQV�RI SUHYHQWLRQ�DV�D�JRDO�LQ�WKH�GHYHORSPHQW�RI�FRQWURO�PHDVXUHV���7KHVH
*UHDW�:DWHUV�SROOXWDQWV�RI�FRQFHUQ�DQG�LV�HQFRXUDJLQJ�DQ\ DFWLYLWLHV�DUH�GHVFULEHG�LQ�GHWDLO�LQ�&KDSWHU�,9�RI�WKLV�UHSRUW�DQG�LQFOXGH
YROXQWDU\�SROOXWLRQ�SUHYHQWLRQ�DQG�RWKHU�HPLVVLRQ�UHGXFWLRQ VXFK�SURMHFWV�DV�WKH�9LUWXDO�(OLPLQDWLRQ�3LORW�3URMHFW��WKH�*UHDW�/DNHV
HIIRUWV�� %LQDWLRQDO�7R[LFV�6WUDWHJ\��GHYHORSPHQW�RI�/DNHZLGH�0DQDJHPHQW

3ODQV��/$03V���DQG�WKH�*UHDW�/DNHV�:DWHU�4XDOLW\�*XLGDQFH�
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P���,Q�WKH�GHYHORSPHQW�RI�UHJXODWLRQV�DQG�SROOXWLRQ�SUHYHQWLRQ�RU (3$
V�,QWHJUDWHG�12 �6WUDWHJ\�LV�GHVFULEHG�LQ�WKH�VWDII�ZRUNLQJ�GUDIW
UHGXFWLRQ�VWUDWHJLHV�XQGHU�WKH������&$$�$PHQGPHQWV��(3$�ZLOO GRFXPHQW�HQWLWOHG��1LWURJHQ�2[LGHV�,PSDFWV�RQ�3XEOLF�+HDOWK�DQG�WKH
H[DPLQH�WKH�SRWHQWLDO�IRU�UHGXFWLRQV�RI�R[LGHV�RI�QLWURJHQ�DQG�ZLOO (QYLURQPHQW���8�6��(3$���������7KLV�VWUDWHJ\�ZLOO�FRRUGLQDWH�FRQWURO
GHWHUPLQH�KRZ�DGGLWLRQDO�QLWURJHQ�R[LGH��12 ��UHGXFWLRQV�FDQ�EH HIIRUWV�WR�PD[LPL]H�HQYLURQPHQWDO�EHQHILWV�RI�UHGXFWLRQV�LQ�R]RQH[

DFKLHYHG�IRU�SURWHFWLRQ�RI�FRDVWDO�ZDWHU�TXDOLW\�DQG�UHODWHG SUHFXUVRUV��ILQH�SDUWLFXODWHV��DFLGLF�GHSRVLWLRQ�DQG�HXWURSKLFDWLRQ���7KH
UHVRXUFHV� GRFXPHQW�ZDV�GLVWULEXWHG�WR�WKH�&$$�$GYLVRU\�&RPPLWWHH�DW�WKHLU

[

'HFHPEHU���������PHHWLQJ�DQG�SXEOLF�FRPPHQWV�ZHUH�UHTXHVWHG�E\
-DQXDU\������������7KH�GRFXPHQW�ZDV�DOVR�GHVFULEHG�DW�DQ�2]RQH
7UDQVSRUW�$VVHVVPHQW�*URXS��27$*��PHHWLQJ�DQG�SODFHG�RQ�27$*
V
771�ZHE�VLWH��

6HYHUDO�1DWLRQDO�(VWXDU\�3URJUDP�VLWHV�DUH�LQYHVWLJDWLQJ�WKH�UROH�RI
DWPRVSKHULF�GHSRVLWLRQ�RI�QLWURJHQ�FRPSRXQGV�LQ�HXWURSKLFDWLRQ�

$QRWKHU�(3$�DFWLYLW\�FDOOHG�WKH�&OHDQ�$LU�3RZHU�,QLWLDWLYH��&$3,�
SURGXFHG�DQ�2FWREHU������UHSRUW�WKDW�VXPPDUL]HV�D�VWUDWHJ\�WR�FRVW�
HIIHFWLYHO\�UHGXFH�HPLVVLRQV�RI�12 ��62 ��DQG�PHUFXU\�IURP�XWLOLW\[ � [

ERLOHUV���&$3,�LQIRUPDWLRQ�LV�DYDLODEOH�RQ�WKH�ZHE�VLWH��
ZZZ�HSD�JRY�FDSL�

(3$�KDV�DOVR�SURSRVHG�QHZ�R]RQH�DQG�SDUWLFXODWH�PDWWHUV�VWDQGDUGV
�'HFHPEHU�������������(3$�SODQV�WR�FRPSOHWH�WKH�ILQDO�UXOHPDNLQJ�E\
-XO\������������7KHVH�UXOHV�DUH�H[SHFWHG�WR�VLJQLILFDQWO\�UHGXFH�12[

HPLVVLRQV��DV�ZLOO�WKH�UHYLVHG�12 �1HZ�6RXUFH�3HUIRUPDQFH�6WDQGDUG[

�1636��IRU�XWLOLW\�DQG�QRQ�XWLOLW\�XQLWV���(3$�LV�UHTXLUHG�WR�SURSRVH�WKH
1636�E\�-XO\���������
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Q���(3$�ZLOO�GHYHORS�$OWHUQDWLYH�&RQWURO�7HFKQRORJ\�GRFXPHQWV 7KH�$&7�GRFXPHQWV�ZHUH�UHTXLUHG�XQGHU�VHFWLRQ�����RI�WKH�&$$��
�$&7V��IRU�12 ���7KLV�LV�H[SHFWHG�WR�UHVXOW�LQ�QDWLRQZLGH�12 7KHVH�GRFXPHQWV�GHVFULEH�D�ZLGH�UDQJH�RI�12 �FRQWURO�WHFKQRORJLHV�IRU[ �� � � � � � � � [

HPLVVLRQV�UHGXFWLRQV��WKXV�SURWHFWLQJ�FRDVWDO�ZDWHUV��DV�VWDWHV QLQH�VSHFLILF�VRXUFH�FDWHJRULHV��FHPHQW�PDQXIDFWXULQJ��JDV�WXUELQHV�
GHYHORS�UHJXODWLRQV�XQGHU�WKH�1DWLRQDO�$PELHQW�$LU�4XDOLW\ JODVV�PDQXIDFWXULQJ��LQWHUQDO�FRPEXVWLRQ�HQJLQHV��LURQ�DQG�VWHHO�
6WDQGDUGV�SURJUDP��1$$46�� QLWULF�DGLSLF�DFLGV��QRQ�XWLOLW\�ERLOHUV��SURFHVV�KHDWHUV��DQG�XWLOLW\

[

ERLOHUV����*UHDW�:DWHUV�IXQGV�ZHUH�XVHG�WR�GHYHORS�WZR�RI�WKHVH
GRFXPHQWV���7KH�SXUSRVH�RI�WKH�$&7�GRFXPHQWV�LV�WR�KHOS�VWDWHV�DGRSW
UXOHV�WR�PHHW�WKH�12 �5HDVRQDEOH�$YDLODEOH�&RQWURO�7HFKQRORJ\��5$&7�[

UHTXLUHPHQWV�E\�0D\������������,Q�DGGLWLRQ��WKH�$&7�GRFXPHQWV�VKRXOG
KHOS�VWDWHV�WKDW�GHYHORS�EH\RQG�5$&7�UXOHV�UHODWHG�WR�R]RQH�DWWDLQPHQW
SODQV���&RSLHV�RI�WKH�$&7�GRFXPHQWV�DUH�DYDLODEOH�IURP�WKH�1DWLRQDO
7HFKQLFDO�,QIRUPDWLRQ�6HUYLFH�DW�����������17,6�

����(3$�UHFRJQL]HV�WKH�QHHG�IRU�DQ�LQWHJUDWHG�PXOWLPHGLD�DSSURDFK�WR�WKH�SUREOHP�RI�DWPRVSKHULF�GHSRVLWLRQ�RI�SROOXWDQWV�WR�ZDWHUERGLHV
DQG��WKHUHIRUH��ZLOO�FRQVLGHU�DXWKRULWLHV�EH\RQG�WKH�&OHDQ�$LU�$FW�WR�UHGXFH�KXPDQ�DQG�HQYLURQPHQWDO�H[SRVXUH�WR�*UHDW�:DWHUV�SROOXWDQWV
RI�FRQFHUQ�

D���(3$�ZLOO�HVWDEOLVK�D�IXQGLQJ�DQG�RSHUDWLRQDO�PHFKDQLVP�IRU�DOO (YDOXDWLRQ�RI�WKH�RSSRUWXQLWLHV�IRU�SRROLQJ�UHVRXUFHV�EHWZHHQ�(3$
DSSURSULDWH�RIILFHV�WR�SRRO�WKHLU�UHVRXUFHV��ERWK�GROODUV�DQG RIILFHV�VKRZHG�WKDW�WKHUH�ZDV�QR�DYDLODEOH�IXQGLQJ�PHFKDQLVP�WR�GR�VR�
SHUVRQQHO��WR�PRUH�HIIHFWLYHO\�DQG�HIILFLHQWO\�PDQDJH�WKLV DQG�WKDW�LW�ZRXOG�EH�LPSUDFWLFDO�WR�GHYHORS�VXFK�D�PHFKDQLVP���7KH
PXOWLPHGLD�SUREOHP���7KH�*UHDW�:DWHUV�&RUH�3URMHFW�0DQDJHPHQW &RUH�$GYLVRU\�:RUN�*URXS�DJUHHG�LQVWHDG�WKDW�WKH�SDUWLFLSDWLQJ
*URXS�ZLOO�VHUYH�DV�WKH�OLDLVRQ�DPRQJ�(3$
V�$VVLVWDQW RIILFHV�DJHQFLHV�ZRXOG�LQWHJUDWH�&RUH�*URXS�LQSXW�LQWR�WKH�SODQQLQJ�IRU
$GPLQLVWUDWRUV��$$V��DQG�5HJLRQDO�$GPLQLVWUDWRUV��5$V����7KURXJK *UHDW�:DWHUV�UHODWHG�HIIRUWV�ZLWKLQ�WKHLU�RIILFHV�DJHQFLHV��DV�ZHOO�DV
WKLV�JURXS��FRPPLWPHQWV�ZLOO�EH�REWDLQHG�IURP�HDFK�RI�WKH�$$V�DQG SURYLGLQJ�WKHLU�LQSXW�LQ�SODQQLQJ�*UHDW�:DWHUV�IXQGHG�DFWLYLWLHV���7KLV
5$V�WR�HDUPDUN�IXQGV�IRU�LPSOHPHQWLQJ�WKH�UHFRPPHQGDWLRQV�RI LQWHJUDWLRQ�RI�DFWLYLWLHV�LV�RQJRLQJ�
WKH�)LUVW�5HSRUW�WR�&RQJUHVV�RU�WR�WDNH�D�OHDG�UROH�LQ�WKH
LPSOHPHQWDWLRQ�RI�VSHFLILF�UHFRPPHQGDWLRQV�
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E���(3$�VKRXOG�XVH�WKH�GLVFUHWLRQDU\�DXWKRULW\�LQ�H[LVWLQJ�VWDWXWHV�WR ,Q�������HIIRUWV�WR�UHDXWKRUL]H�WKH�&OHDQ�:DWHU�$FW�DUH�VWLOO�RQJRLQJ�
UHJXODWH�RU�SURKLELW�PXOWLPHGLD�HQYLURQPHQWDO�UHOHDVHV�WKDW�FDXVH
RU�FRQWULEXWH�WR�D�ZDWHU�TXDOLW\�LPSDLUPHQW���7KH�$GPLQLVWUDWLRQ
ZDQWV�WR�ZRUN�ZLWK�&RQJUHVV��H�J���RQ�&OHDQ�:DWHU�$FW
UHDXWKRUL]DWLRQ��WR�GHYHORS�DSSURDFKHV�WKDW�ZRXOG�DOORZ�HIIHFWLYH
SROOXWLRQ�FRQWURO�ZKHUH�RWKHU�IHGHUDO�HQYLURQPHQWDO�VWDWXWHV�DUH�QRW
HIIHFWLYH�DQG�ZKHUH�DQ�LQWHJUDWHG�PXOWLPHGLD�DSSURDFK�LV�WKH�PRVW
HIILFLHQW�PHDQV�WR�UHGXFH�XQDFFHSWDEOH�ULVN���7KLV�ZRXOG�QRW�DSSO\
WR�PRELOH�VRXUFHV�RU�SHVWLFLGH�SURJUDPV���(3$�ZRXOG�XVH�WKH�PRVW
DSSURSULDWH�H[LVWLQJ�HQYLURQPHQWDO�VWDWXWH��H�J���WKH�&OHDQ�$LU�$FW
IRU�DLU�UHOHDVHV��IRU�FRQWUROOLQJ�WKH�UHOHDVH�DQG�ZRXOG�WDNH�LQWR
DFFRXQW�WKH�IDFWRUV�RI�UHYLVHG�VHFWLRQ�����D�����RI�WKH�&OHDQ�:DWHU
$FW�

F���&RQJUHVV��ZLWK�WHFKQLFDO�VXSSRUW�IURP�(3$��VKRXOG�GHYHORS 6XFK�OHJLVODWLRQ�ZDV�LQWURGXFHG�LQWR�D�&RQJUHVVLRQDO�FRPPLWWHH�LQ������
OHJLVODWLRQ�WR�SURKLELW�WKH�H[SRUWDWLRQ�RI�DQ\�SHVWLFLGH�SURGXFW DQG�IDLOHG�WR�SDVV��
ZKLFK�FRQWDLQV�DQ�DFWLYH�LQJUHGLHQW�WKDW�KDV�EHHQ�EDQQHG�IRU�DOO�RU
YLUWXDOO\�DOO�XVHV�LQ�WKH�8QLWHG�6WDWHV���7KH�UHFRPPHQGDWLRQ�WR
SURKLELW�WKH�H[SRUW�RI�EDQQHG�SHVWLFLGHV�ZDV�SUHVHQWHG�LQ�WKH�5HSRUW
RI�WKH�1DWLRQDO�3HUIRUPDQFH�5HYLHZ���&UHDWLQJ�D�*RYHUQPHQW�7KDW�:RUNV
%HWWHU�DQG�&RVWV�/HVV�
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G���(3$�ZLOO�ZRUN�ZLWK�RWKHU�FRXQWULHV�WR�H[SORUH�SRVVLEOH 7KLV�DFWLYLW\�LV�RQJRLQJ���(3$�FXUUHQWO\�SDUWLFLSDWHV�LQ�WKH�1RUWK
DOWHUQDWLYHV�WR�UHGXFH�RU�HOLPLQDWH�WKH�SURGXFWLRQ��H[SRUW��DQG�XVH $PHULFDQ�&RPPLVVLRQ�IRU�(QYLURQPHQWDO�&RRSHUDWLRQ��ZKLFK�ZDV�VHW
RI�SHVWLFLGHV�EDQQHG�LQ�WKH�8QLWHG�6WDWHV� XS�DV�D�SDUDOOHO�DJUHHPHQW�WR�WKH�1RUWK�$PHULFD�)UHH�7UDGH�$JUHHPHQW��

,Q�WKDW�JURXS��(3$�LV�D�PHPEHU�RI�WKH�:RUNLQJ�*URXS�RQ�WKH�6RXQG
0DQDJHPHQW�RI�&KHPLFDOV��ZKLFK�KDV�HVWDEOLVKHG�WDVN�IRUFHV�RQ
PHUFXU\��3&%V��''7��DQG�FKORUGDQH���(3$�DOVR�UHSUHVHQWV�WKH�8QLWHG
6WDWHV�LQ�QHJRWLDWLRQV�RQ�WKH�/RQJ�5DQJH�7UDQVSRUW�RI�$LU�3ROOXWLRQ
�/57$3���ZKLFK�LQFOXGHV�D�QXPEHU�RI�WKHVH�VXEVWDQFHV���,Q�WKH�QHDU
IXWXUH��(3$�ZLOO�EH�UHSUHVHQWLQJ�WKH�SURJUDP�RQ�WKH�8QLWHG�1DWLRQV
(QYLURQPHQWDO�3URJUDP�QHJRWLDWLRQV�RQ�3HUVLVWHQW�2UJDQLF�3ROOXWDQWV�
WKH�OLVW�IRU�ZKLFK�LV�QRZ�XQGHU�FRQVLGHUDWLRQ��EXW�ZKLFK�ZLOO�OLNHO\
LQFOXGH�WKH�/57$3�VXEVWDQFHV��DV�ZHOO�DV�VRPH�RWKHUV�

(3$�LV�FXUUHQWO\�SDUWLFLSDWLQJ�LQ�WKH�QHJRWLDWLRQV�IRU�DQRWKHU�8QLWHG
1DWLRQV�WUHDW\�RQ�3ULRU�,QIRUPHG�&RQVHQW��ZKLFK�ZLOO�FRQWURO�WKH
LQWHUQDWLRQDO�WUDGH�RI�PDQ\��GHOLVWHG���L�H���EDQQHG��VXEVWDQFHV���

H���(3$�ZLOO�H[SORUH�WKH�IHDVLELOLW\�RI�FUHDWLQJ�DQ�LQYHQWRU\�RI (3$�EHOLHYHV�WKDW�FUHDWLQJ�VXFK�DQ�LQYHQWRU\�LV�SRVVLEOH�IURP�DQQXDO
SHVWLFLGH�XVH�ZLWKLQ�WKH�8QLWHG�6WDWHV�DQG�RI�HVWDEOLVKLQJ�D�SURJUDP LQIRUPDWLRQ�VXEPLWWHG�XQGHU�VHFWLRQ���RI�WKH�)HGHUDO�,QVHFWLFLGH�
WR�LGHQWLI\�DQG�TXDQWLI\�VWRFNSLOHV�DQG�HPLVVLRQV�RI�SHVWLFLGHV�RI )XQJLFLGH��DQG�5RGHQWLFLGH�$FW��),)5$��DV�DPHQGHG�E\�WKH�)RRG
NQRZQ�DQG�SRWHQWLDO�FRQFHUQ��LQFOXGLQJ�EDQQHG�SHVWLFLGHV� 4XDOLW\�3URWHFWLRQ�$FW�RI���������7KLV�LQIRUPDWLRQ�ZRXOG�FRYHU�EDVLF

SURGXFHU�DQG�IRUPXODWRU�LQYHQWRU\�FKDQJHV���$GGLWLRQDO�SURSULHWDU\
GDWD�VRXUFHV�FRXOG�FRYHU�IDUP�OHYHO�LQYHQWRULHV���:KLOH�WKLV�W\SH�RI
LQYHQWRU\�LV�IHDVLEOH��(3$�FXUUHQWO\�KDV�QR�SODQV�WR�FRPSLOH�WKLV
LQIRUPDWLRQ�

I���(3$�ZLOO�FRQWLQXH�WR�HPSKDVL]H�SROOXWLRQ�SUHYHQWLRQ�DV�D�JRDO 7KH�KLJKOLJKWV�RI�PDQ\�RI�WKHVH�HIIRUWV�DQG�PLOHVWRQHV�UHDFKHG�
DQG�WR�HQFRXUDJH�YROXQWDU\�SROOXWLRQ�SUHYHQWLRQ�HIIRUWV�WKDW�OHDG�WR LQFOXGLQJ�WKH�3&%�SKDVHRXW�SURJUDP�DQG�FOHDQ�VZHHS�DFWLRQV��FDQ�EH
UHGXFWLRQV�LQ�UHOHDVHV�RI�*UHDW�:DWHUV�SROOXWDQWV�RI�FRQFHUQ�� IRXQG�LQ�WKH�GRFXPHQW�7RZDUG�D�%ULJKWHU�)XWXUH��(3$�5HJLRQ����WKH�)LUVW
6HYHUDO�SROOXWLRQ�SUHYHQWLRQ�SURMHFWV�WKDW�DGGUHVV�*UHDW�:DWHUV ���<HDUV�������������(3$�����)��������������
SROOXWDQWV�RI�FRQFHUQ�DUH�FXUUHQWO\�XQGHUZD\�
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² $��9LUWXDO�(OLPLQDWLRQ�3LORW�3URMHFW��LV�XQGHUZD\�LQ�WKH�*UHDW 7KH��SLORW��SRUWLRQ�RI�WKH�9(�SURMHFW�IRFXVHG�RQ�WKH�UHGXFWLRQ�RI
/DNHV�%DVLQ��DV�SDUW�RI�D�FRPSUHKHQVLYH�WR[LFV�UHGXFWLRQ�HIIRUW�� PHUFXU\�DQG�3&%V���$�VWDNHKROGHU�PHHWLQJ�ZDV�KHOG�LQ�WKH�*UHDW�/DNHV
7KH�9LUWXDO�(OLPLQDWLRQ��9(��3LORW�3URMHFW�SURSRVHV�VHOHFWLQJ�D UHJLRQ�LQ��������%DVHG�RQ�WKH�PHHWLQJ��D�GUDIW�UHSRUW�ZDV�GHYHORSHG�E\
VPDOO�JURXS�RI�WR[LFV�DV�D�SLORW�DQG�SHUIRUPLQJ�DQ�LQ�GHSWK (3$�WR�LGHQWLI\�RSWLRQV�WR�UHGXFH�PHUFXU\���$�VLPLODU�SDSHU�LV�FXUUHQWO\
DQDO\VLV�RI�RSSRUWXQLWLHV�IRU�UHGXFWLRQ�IURP�DOO�VRXUFHV� EHLQJ�SUHSDUHG�E\�(3$�WR�DGGUHVV�3&%V���7KLV�SURMHFW�ZLOO�FRQWLQXH�ZLWK

DGGLWLRQDO�DQDO\VHV�RI�FODVVHV�RI�VXEVWDQFHV�UDWKHU�WKDQ�WKH�XVH�RI�D
FKHPLFDO�E\�FKHPLFDO�DSSURDFK�

² (3$�KDV�LQLWLDWHG�D�SURMHFW�WR�UHGXFH�ULVNV�IURP�3&%V�E\�DVNLQJ 7ZHOYH�PDMRU�XWLOLWLHV�LQ�WKH�*UHDW�/DNHV�EDVLQ�FRQGXFWHG�D�VWXG\�RI�WKH
DOO�XWLOLWLHV�LQ�WKH�*UHDW�/DNHV�DUHD�WR�YROXQWDULO\�GHFRPPLVVLRQ XWLOLW\�LQGXVWU\�LQ�(3$�5HJLRQ���DQG�UHSRUWHG�WKDW�WKH�XWLOLWLHV�KDYH
WKHLU�3&%�HOHFWULFDO�HTXLSPHQW� FROOHFWLYHO\�UHPRYHG�DOPRVW����SHUFHQW�RI�WKH�3&%V�WKH\�KDG�LQ�VHUYLFH

DV�RI��������,QGLYLGXDOO\��PRVW�RI�WKH����XWLOLWLHV�LQGLFDWHG�WKDW�WKH\
ZRXOG�FRQWLQXH�HIIRUWV�WR�UHPRYH�3&%�HOHFWULFDO�HTXLSPHQW�DQG�VHYHUDO
RWKHU�XWLOLWLHV�RIIHUHG�WR�DVVLVW�ZLWK�3&%�SKDVHRXW�RXWUHDFK�

,Q�'HFHPEHU�������1RUWKHUQ�,QGLDQD�3XEOLF�6HUYLFH�&RPSDQ\��1,36&2�
EHFDPH�WKH�ILUVW�XWLOLW\�WR�RIILFLDOO\�DQG�IRUPDOO\�FRPPLW�WR�SKDVH�GRZQ
LWV�UHPDLQLQJ�3&%�HOHFWULFDO�HTXLSPHQW�DV�SDUW�RI�WKH�3&%�3KDVHGRZQ
3URJUDP���7KHLU�FRPPLWPHQW�ZLOO�LQYROYH�WKH�UHSODFHPHQW�RU�UHPRYDO�RI
DOO�RI�WKHLU�3&%�HTXLSPHQW�RU�3&%�FRQWDPLQDWHG�RLO�LQ�WKH�HTXLSPHQW
RYHU�WKH�QH[W����\HDUV�ZLWK�WKH�YDVW�PDMRULW\�RI�WKH�3&%V�EHLQJ�SKDVHG
GRZQ�ZLWKLQ�WKH�QH[W�ILYH�\HDUV�

$V�GLVFXVVLRQV�RQ�FRPSDQ\�VSHFLILF�3&%�UHGXFWLRQV�FRQWLQXH��(3$
FRQFXUUHQWO\�GUDIWHG�D�SROLF\�WKDW�FRXOG�RIIHU�FHUWDLQ�HQIRUFHPHQW
UHODWHG�FUHGLWV�WR�IDFLOLWLHV�WKDW�PHHW�VSHFLILF�3&%�SKDVHRXW�WDUJHWV���2QFH
WKH�SROLF\�LV�ILQDOL]HG��(3$�H[SHFWV�UHQHZHG�LQWHUHVW�DQG�SDUWLFLSDWLRQ�LQ
WKH�3&%�3KDVHGRZQ�3URJUDP�

² 7KH�/DNH�6XSHULRU�3ROOXWLRQ�3UHYHQWLRQ�6WUDWHJ\�ZDV�UHOHDVHG�LQ 7KLV�HIIRUW�KDV�EHHQ�FRPSOHWHG���
2FWREHU������DV�SDUW�RI�WKH�/DNH�6XSHULRU�%LQDWLRQDO�3URJUDP�
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² (3$��WRJHWKHU�ZLWK�VWDWH�'HSDUWPHQWV�RI�$JULFXOWXUH�DQG�ORFDO ,Q�WKH�/DNH�0LFKLJDQ�EDVLQ��DJULFXOWXUDO��FOHDQ�VZHHSV��WR�SURSHUO\
JRYHUQPHQW�DJHQFLHV��KDV�IXQGHG�D�VHULHV�RI��&OHDQ�6ZHHSV��WR FROOHFW�DQG�GLVSRVH�RI�XQXVHG�SHVWLFLGHV�KDYH�EHHQ�FRQGXFWHG�LQ
FROOHFW�DQG�SURSHUO\�GLVSRVH�RI�H[LVWLQJ�VWRFNV�RI�FDQFHOHG ,QGLDQD��0LFKLJDQ��DQG�:LVFRQVLQ���$OVR��D�YDULHW\�RI�SROOXWLRQ
SHVWLFLGHV�IURP�UHVLGHQWV�LQ�WKH�*UHDW�/DNHV�DUHD� SUHYHQWLRQ�DQG�WHFKQLFDO�DVVLVWDQFH�SURMHFWV�KDYH�WDNHQ�SODFH�LQ

0LOZDXNHH��&KLFDJR��DQG�ZHVWHUQ�0LFKLJDQ���(3$�FRQWLQXHV�WR�IXQG
DJULFXOWXUDO�FOHDQ�VZHHSV�RQ�D�PRGHVW�EXW�FRQVLVWHQW�OHYHO��HQFRXUDJLQJ
VWDWHV�WR�GHYHORS�LQQRYDWLYH�DSSURDFKHV�WR�SHVWLFLGH�FROOHFWLRQV��
0LFKLJDQ��0LQQHVRWD��DQG�:LVFRQVLQ�DUH�VHWWLQJ�XS�SHUPDQHQW
FROOHFWLRQ�VLWHV��VLPLODU�WR�KRXVHKROG�KD]DUGRXV�ZDVWH�VLWHV��ZKHUH
SHVWLFLGHV�ZLOO�EH�FROOHFWHG�RYHU�D�QXPEHU�RI�\HDUV��

J���(3$�ZLOO�FRQWLQXH�LWV�ZRUN�ZLWK�&DQDGD��XQGHU�WKH�*UHDW�/DNHV (3$�LV�FRQWLQXLQJ�LWV�ZRUN�ZLWK�&DQDGD��DV�SDUWLHV�RI�WKH�*UHDW�/DNHV
:DWHU�4XDOLW\�$JUHHPHQW��RQ�DLUERUQH�WR[LF�VXEVWDQFHV���7KHVH :DWHU�4XDOLW\�$JUHHPHQW��DQG�ZLWK�WKH�DFWLYLWLHV�RI�WKH�,QWHUQDWLRQDO
FRQWLQXLQJ�ELODWHUDO�HIIRUWV�DUH�DVVLVWLQJ�DQG�ZLOO�FRQWLQXH�WR�DVVLVW�LQ -RLQW�&RPPLVVLRQ��DV�ZHOO�DV�KDYLQJ�&DQDGLDQ�LQSXW�RQ�PDMRU�*UHDW
PHHWLQJ�*UHDW�:DWHU�SURJUDP�REMHFWLYHV�GXULQJ�WKH�����V� :DWHUV�SODQQLQJ�DQG�UHSRUWLQJ�DFWLYLWLHV���,Q�$SULO�������WKH�8QLWHG

6WDWHV�DQG�&DQDGD�DOVR�DJUHHG�WR�D�VWUDWHJLF�SODQ�IRU�HOLPLQDWLQJ�WR[LF
VXEVWDQFHV�IURP�WKH�*UHDW�/DNHV�E\��������7KH�*UHDW�/DNHV�%LQDWLRQDO
7R[LFV�6WUDWHJ\�FDOOV�IRU�D�QXPEHU�RI�PLOHVWRQHV�WR�EH�DFKLHYHG�IURP
�����WR������LQFOXGLQJ�UHGXFWLRQV�LQ�PHUFXU\��3&%V��DQG�GLR[LQV���7KH
WZR�FRXQWULHV�KDYH�DOVR�DJUHHG�WR�ERRVW�ELODWHUDO�FRRSHUDWLRQ�WR�DGGUHVV
SROOXWLRQ�WKDW�FURVVHV�ERXQGDULHV�DQG�WR�FRRSHUDWH�RQ�HQYLURQPHQWDO
UHVHDUFK�DQG�WHFKQRORJ\���$�PHPRUDQGXP�RI�XQGHUVWDQGLQJ�LV�WR�EH
VLJQHG�LQ�6HSWHPEHU������

K���(3$�ZLOO�GLVWULEXWH�WHFKQLFDO�LQIRUPDWLRQ�WR�VWDWH�DQG�ORFDO�DLU 2XWUHDFK�WR�VWDWH�DQG�ORFDO�DLU�DQG�ZDWHU�DJHQFLHV�LV�DQ�RQJRLQJ�SURFHVV��
DQG�ZDWHU�DJHQFLHV�WR�IDFLOLWDWH�FRRSHUDWLYH�HIIRUWV�WRZDUG�FRPPRQ 7KHVH�HIIRUWV�DUH�H[HPSOLILHG�E\�VXFK�SURJUDPV�DV�WKH�*UHDW�/DNHV
JRDOV�WR�IXUWKHU�UHGXFH�KXPDQ�DQG�HQYLURQPHQWDO�H[SRVXUH�WR ,QIRUPDWLRQ�1HWZRUN��WKH�7HFKQRORJ\�7UDQVIHU�1HWZRUN��771���WKH
*UHDW�:DWHUV�+$3V� 5HJLRQDO�$LU�3ROOXWLRQ�,QYHQWRU\�'DWD�6\VWHP��5$3,'6���DQG�RWKHU

HOHFWURQLF�LQIRUPDWLRQ�VRXUFHV�VXFK�DV�D�QXPEHU�RI�(3$�KRPH�SDJHV�RQ
WKH�:RUOG�:LGH�:HE���,Q�DGGLWLRQ��(3$�FRQWLQXHV�WR�GHYHORS�HPLVVLRQ
IDFWRUV�IRU�VWDWH�DQG�ORFDO�XVH�LQ�GHYHORSLQJ�HPLVVLRQ�LQYHQWRULHV���7KHVH
GRFXPHQWV�DUH�DYDLODEOH�HOHFWURQLFDOO\�RQ�WKH�771�
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L���(3$�ZLOO�LQLWLDWH�GLVFXVVLRQV�DERXW�SRVVLEOH�PHFKDQLVPV�WKDW 7KLV�DFWLYLW\�KDV�\HW�WR�EH�LQLWLDWHG���,I��LQ�WKH�FRXUVH�RI�QHZ�SHUPLW
UHJLRQDO�(3$�RIILFHV�DQG�VWDWH�DJHQFLHV�FRXOG�XVH�IRU�VKDULQJ DSSOLFDWLRQV�DQG�UHQHZDOV��WKHUH�DSSHDU�WR�EH�FRPPRQ�LVVXHV�DPRQJ�WKH
LQIRUPDWLRQ�RQ�QHZ�RU�UHQHZDO�SHUPLW�DSSOLFDWLRQV�IRU�VRXUFHV�ZLWK VWDWHV�ZLWK�UHVSHFW�WR�*UHDW�:DWHUV�SROOXWDQWV��WKH�UHJLRQDO�(3$�RIILFHV
WKH�SRWHQWLDO�WR�HPLW�*UHDW�:DWHUV�SROOXWDQWV�RI�FRQFHUQ� PD\�LQLWLDWH�VRPH�PHFKDQLVP�WR�SURYLGH�LQIRUPDWLRQ�H[FKDQJH�DQG

FRQVLVWHQF\�EHWZHHQ�WKH�YDULRXV�SHUPLWWLQJ�DJHQFLHV���7R�GDWH��ZLWK�WKH
HDUO\�LPSOHPHQWDWLRQ�RI�WKH�SHUPLWWLQJ�SURJUDPV��WKLV�KDV�QRW�EHHQ�DQ
LVVXH�
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����(3$�ZLOO�FRQWLQXH�WR�VXSSRUW�UHVHDUFK�DFWLYLWLHV�DQG�ZLOO�GHYHORS�DQG�LPSOHPHQW�D�VWUDWHJ\�GHVFULELQJ�QHFHVVDU\�UHVHDUFK�DQG�SROLF\
DVVHVVPHQWV�WR�DGGUHVV�WKH�PDQGDWHV�RI�VHFWLRQ�����P��

D���(3$�LV�GHYHORSLQJ�D�VWUDWHJ\�WR�WDUJHW�UHVHDUFK�QHFHVVDU\�WR (3$�LV�ZRUNLQJ�RQ�D�UHVHDUFK�VWUDWHJ\�IRU�WKH�*UHDW�:DWHUV�SURJUDP�WKDW
DQVZHU�WKH�VFLHQWLILF�TXHVWLRQV�RXWOLQHG�LQ�VHFWLRQ�����P����7KH IRFXVHV�RQ�PDVV�EDODQFH�ZRUN��PRGHOLQJ�DQG�PRQLWRULQJ�VXSSRUW�
VWUDWHJ\�ZLOO�EH�UHYLHZHG�E\�(3$
V�6FLHQFH�$GYLVRU\�%RDUG�DQG�ZLOO FRQWURO�WHFKQRORJLHV�DQG�VWUDWHJLHV��DQG�GHYHORSPHQW�RI�DVVHVVPHQW
LQIOXHQFH�GHFLVLRQPDNLQJ�RQ�WKH�SULRULW\�DQG�IXQGLQJ�IRU�IXWXUH PHWKRGV�WKDW�FDQ�EH�XVHG�WR�HYDOXDWH�ZDWHUERGLHV�RWKHU�WKDQ�WKH�*UHDW
UHVHDUFK���7KLV�VWUDWHJ\�ZLOO�IRFXV�RQ�XWLOL]DWLRQ�RI�WKH�PDVV�EDODQFH /DNHV���7KH�SXUSRVH�RI�VXFK�D�VWUDWHJ\�LV�WR�DYRLG�GXSOLFDWLRQ�RI�HIIRUW�LQ
DSSURDFK�IRU�GHWHUPLQLQJ�UHODWLYH�ORDGLQJ�DQG�ZLOO�DFNQRZOHGJH�WKH IXQGHG�UHVHDUFK�DQG�WR�WDUJHW�VSHFLILF�DUHDV�ZKHUH�UHVHDUFK�LV�QHHGHG�WR
QHHG�IRU�D�EDODQFH�EHWZHHQ�PRQLWRULQJ��PRGHOLQJ��DQG�HPLVVLRQ UHVSRQG�WR�WKH�PDQGDWH�RI�WKH�*UHDW�:DWHUV�SURJUDP���,Q�DGGLWLRQ�
LQYHQWRU\�HIIRUWV�IRU�WKDW�ZRUN���7KH�VWUDWHJ\�ZLOO�DOVR�FRQVLGHU�KRZ (3$
V�0HUFXU\�7DVN�)RUFH�LV�LQ�WKH�SURFHVV�RI�GHYHORSLQJ�DQ�$JHQF\
WR�EHWWHU�LGHQWLI\�WKRVH�SHUVLVWHQW�FKHPLFDOV�ZLWK�WKH�WHQGHQF\�WR UHVHDUFK�VWUDWHJ\�VSHFLILF�WR�PHUFXU\���7KLV�HIIRUW�ZLOO�EH�IXOO\
ELRDFFXPXODWH�WKDW�PD\�EHFRPH�SUREOHPDWLF�LI�HPLVVLRQV�FRQWLQXH�� FRRUGLQDWHG�ZLWK�WKH�*UHDW�:DWHUV�SURJUDP���
,QFOXGHG�LQ�WKH�VWUDWHJ\�ZLOO�EH�DQ�DVVHVVPHQW�RI�WKH�QHHG�IRU
GHYHORSPHQW�RI�WRROV�WKDW�FDQ�EH�XVHG�WR�������DVVHVV�DQG�TXDQWLI\
WKH�KXPDQ�KHDOWK�DQG�HQYLURQPHQWDO�ULVN�IURP�H[SRVXUH�WR�DLU
WR[LFV��HVSHFLDOO\�YLD�LQGLUHFW�H[SRVXUH�URXWHV��DQG�����TXDQWLI\�WKH
VRFLDO��HQYLURQPHQWDO��DQG�HFRQRPLF�EHQHILWV�DQG�FRVWV�RI�SROOXWLRQ
SUHYHQWLRQ�DQG�UHJXODWRU\�DFWLRQV�

E���(3$�ZLOO�FRQWLQXH�WR�ZRUN�ZLWK�12$$�WR�SXUVXH�WKH 7KH�*UHDW�:DWHUV�SURJUDP�FRQWLQXHV�WR�IXQG�12$$
V�GHYHORSPHQW�RI
GHYHORSPHQW�DQG�DSSOLFDWLRQ�RI�WKH�DSSURSULDWH�WHFKQLFDO�WRROV�WR WUDQVSRUW�DQG�GHSRVLWLRQ�PRGHOV��DV�ZHOO�DV�ZRUN�WR�SDUDPHWHUL]H
IXUWKHU�GHILQH�DQG�HVWLPDWH�ORDGLQJV�WR�WKH�*UHDW�:DWHUV�DQG�WR LPSRUWDQW�DWPRVSKHULF�SURFHVVHV�IRU�WKRVH�PRGHOV���7KHVH�HIIRUWV�DUH
LGHQWLI\�VRXUFHV�RI�DWPRVSKHULFDOO\�GHSRVLWHG�SROOXWDQWV� H[HPSOLILHG�E\�WKH�GHYHORSPHQW�DQG�DSSOLFDWLRQ�RI�DPPRQLD�DQG

RUJDQLF�QLWURJHQ�PHDVXUHPHQW�PHWKRGV�ZKLFK�ZLOO�DLG�LQ
XQGHUVWDQGLQJ�WKH�HIIHFWV��WUDQVSRUW��DQG�VRXUFHV�RI�YDULRXV�VSHFLHV�RI
QLWURJHQ���12$$�DOVR�DVVLVWHG�LQ�WKH�GHYHORSPHQW�RI�(3$
V�ORQJ�UDQJH
WUDQVSRUW�DQDO\VHV�IRU�PHUFXU\�

F���7KURXJK�WKH�XVH�RI�*UHDW�:DWHUV�SURJUDP�IXQGV�DQG�RWKHU )XQGLQJ�RI�DSSURSULDWH�UHVHDUFK�DFWLYLWLHV�LV�DQ�RQJRLQJ�HIIRUW���$V
UHVRXUFHV��(3$�ZLOO�FRQWLQXH�WR�VXSSRUW�WKRVH�UHVHDUFK�DFWLYLWLHV PHQWLRQHG�DERYH��(3$�ZLOO�FRQWLQXH�WR�LGHQWLI\�DQG�HYDOXDWH�UHVHDUFK
LGHQWLILHG�DV�SULRULWLHV�E\�WKH�UHVHDUFK�FRPPXQLWLHV�DQG�DIILUPHG�E\ SULRULWLHV�GXULQJ�GHYHORSPHQW�RI�D�*UHDW�:DWHUV�SURJUDP�UHVHDUFK
WKH�*UHDW�:DWHUV�&RUH�3URMHFW�0DQDJHPHQW�*URXS�� VWUDWHJ\��
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² (3$�ZLOO�FRQWLQXH�ZRUN�RQ�WKH�FKDUDFWHUL]DWLRQ�RI�SURFHVVHV�DQG (3$�KDV�GHYHORSHG�DQG�IXQGHG��LQ�FRRSHUDWLRQ�ZLWK�D�QXPEHU�RI�RWKHU
SDUDPHWHUV�IRU�PDVV�EDODQFH�PRGHOLQJ�DQG�WKH�YHULILFDWLRQ�RI�WKH DJHQFLHV�DQG�RUJDQL]DWLRQV��WKH�/DNH�0LFKLJDQ�0DVV�%DODQFH�6WXG\
PDVV�EDODQFH�PHWKRGRORJ\��HVSHFLDOO\�WKH�GHYHORSPHQW�RI�WKH �/00%����7KH�/00%�LV�LQWHQGHG�WR�GHYHORS�WKH�SUHGLFWLYH�FDSDELOLW\�WR
SURWRW\SH�PDVV�EDODQFH�SURJUDP�EHLQJ�FRQGXFWHG�LQ�/DNH GHWHUPLQH�WKH�HQYLURQPHQWDO�EHQHILWV�RI�VSHFLILF�ORDG�UHGXFWLRQ
0LFKLJDQ� VFHQDULRV�DQG�WKH�WLPH�QHHGHG�WR�UHDOL]H�WKRVH�EHQHILWV���)RU�WKLV�VWXG\�

WKH�DWPRVSKHULF�GHSRVLWLRQ�RI�WR[LFV�LV�EHLQJ�PRQLWRUHG�DQG�WKH
FRQFHQWUDWLRQV�RI�WR[LFV�LQ�ILVK��SK\WRSODQNWRQ��VHGLPHQW��WULEXWDULHV�DUH
EHLQJ�PHDVXUHG���3ROOXWDQWV�FKRVHQ�IRU�WKH�/00%�DUH�WRWDO�PHUFXU\�
DWUD]LQH��WUDQV�QRQDFKORU��DQG�3&%V�

² (3$�ZLOO�ZRUN�ZLWK�VWDWH�DJHQFLHV�WR�FRPSOHWH�UHJLRQDO�HPLVVLRQ &RQWLQXDWLRQ�RI�WKH�*UHDW�/DNHV�UHJLRQDO�HPLVVLRQ�LQYHQWRU\�ZRUN�LV
LQYHQWRULHV�IRU�WKH�*UHDW�/DNHV�DQG�ZLOO�FRPSOHWH�D�QDWLRQDO PDGH�SRVVLEOH�E\�(3$�&$$�VHFWLRQ�����JUDQWV�WR�WKH�*UHDW�/DNHV�VWDWHV�
VFUHHQLQJ�OHYHO�HPLVVLRQ�LQYHQWRU\�IRU�VHFWLRQ�����F�����FKHPLFDOV DQG�IRU�WKH�VHFWLRQ�����F�����SURMHFW�E\�*UHDW�:DWHUV�FRQWUDFW�IXQGLQJ��
�VHYHQ�RI�WKH�*UHDW�:DWHUV�SROOXWDQWV���DQG�ZLOO�LGHQWLI\ )RXU�VWDWHV�FRPSOHWHG�D�SLORW�VWXG\�RI�PDMRU�XUEDQ�DUHDV�DORQJ�WKH�VKRUH
FDWHJRULHV�RI�VRXUFHV�RI�WKHVH�SROOXWDQWV� RI�/DNH�0LFKLJDQ�LQ�'HFHPEHU������XVLQJ�5$3,'6���:RUN�LV�FRQWLQXLQJ

E\�DOO�RI�WKH�*UHDW�/DNHV�VWDWHV�WR�QRZ�EXLOG�D�FRPSUHKHQVLYH�UHJLRQDO
DLU�WR[LFV�LQYHQWRU\�IRU����DLU�SROOXWDQWV���0RELOH�VRXUFH�HPLVVLRQV�ZLOO�EH
DGGHG�WR�WKH�HPLVVLRQV�LQYHQWRU\�LQ�WKH�IXWXUH���(3$
V�LQYHQWRU\�IRU
VHFWLRQ�����F�����RI�WKH�&$$�ZDV�PDGH�SXEOLFO\�DYDLODEOH�IRU�FRPPHQW�LQ
2FWREHU��������7KH�ILQDO�����F�����LQYHQWRU\�DQG�OLVWLQJ�GHFLVLRQV�ZLOO�EH
FRPSOHWHG�E\�'HFHPEHU��������7KH�GUDIW�LQYHQWRULHV�FDQ�EH�REWDLQHG
IURP�(3$
V�,QWHUQHW�ZHEVLWH�DW��
ZZZ�HSD�JRY�RDU�RDTSV�DLUWR[����F�IDF�KWPO�

²� (3$�ZLOO�FRQWLQXH�VRXUFH�FKDUDFWHUL]DWLRQ�DQG�LGHQWLILFDWLRQ 6RXUFH�FKDUDFWHUL]DWLRQ�ZRUN�LV�RQJRLQJ�LQ�VHYHUDO�DUHDV��UDQJLQJ�IURP
DFWLYLWLHV� UHJXODWRU\�ZRUN�E\�(3$�XQGHU�&$$�VHFWLRQ�����WR�LQYHQWRU\

GHYHORSPHQW�E\�VWDWH�DJHQFLHV���2WKHU�VSHFLILF�SURMHFWV�WR�FKDUDFWHUL]H
DQG�LGHQWLI\�HPLVVLRQ�VRXUFHV�LQFOXGH�WKH�0HUFXU\�6WDFN�7HVWLQJ�3URMHFW
LQ�WKH�/DNH�6XSHULRU�%DVLQ�ZKLFK�ZLOO�SURYLGH�VSHFLDWHG�PHUFXU\�GDWD
IRU�D�QXPEHU�RI�GLIIHUHQW�VRXUFH�W\SHV���$OVR��WKH�/DNH�0LFKLJDQ�8UEDQ
$LU�7R[LFV�6WXG\��/08$76��DQG�WKH�$WPRVSKHULF�([FKDQJH�2YHU�/DNHV
DQG�2FHDQV�6WXG\��$(2/26��IRFXVHG�RQ�WKH�VRXWKHUQ�/DNH�0LFKLJDQ
DUHD�WR�TXDQWLI\�DQG�FKDUDFWHUL]H�ZHW�DQG�GU\�GHSRVLWLRQDO�IOX[HV�RI
WUDFH�PHWDOV��3&%V��DQG�3$+V�UHVXOWLQJ�IURP�HPLVVLRQ�VRXUFHV�LQ�WKLV
XUEDQ�DUHD�
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² (3$�ZLOO�FRPSOHWH�DQG�HYDOXDWH�PHUFXU\�VFUHHQLQJ�OHYHO (3$�KDV�SHUIRUPHG�DQG�GRFXPHQWHG�H[WHQVLYH�PHUFXU\�GHSRVLWLRQ
GHSRVLWLRQ�PRGHOV�XVLQJ�VFUHHQLQJ�HPLVVLRQ�LQYHQWRULHV�DQG�ZLOO PRGHOLQJ�LQ�WKH�GUDIW�0HUFXU\�6WXG\�5HSRUW�WR�&RQJUHVV���:RUN�LV
GHWHUPLQH�ZKHWKHU�WR�WUDQVIHU�WKH�PHWKRG�WR�RWKHU�FKHPLFDOV RQJRLQJ��DV�PHQWLRQHG�DERYH��LQ�WUDQVIHUULQJ�WKLV�PHWKRGRORJ\�WR�RWKHU
DQG�WR�SURYLGH�VXSSRUW�IRU�RWKHU�PRUH�LQWHQVLYH�UHJLRQDO�DLU FKHPLFDOV��QRWDEO\�320��GLR[LQ��DQG�FDGPLXP��RQ�D�UHJLRQDO�VFDOH�XVLQJ
HPLVVLRQ�LQYHQWRU\�HIIRUWV� WKH�5(06$'�PRGHO���'XULQJ�������WKHVH�HIIRUWV�ZLOO�IRFXV�RQ�PXOWL�

SROOXWDQW�PRGHOLQJ�RQ�D�UHJLRQDO�VFDOH�

² (3$�ZLOO�FRQWLQXH�WR�VXSSRUW�RQJRLQJ�PRQLWRULQJ�HIIRUWV� (3$�FRQWLQXHV�WR�VXSSRUW�WKH�,QWHJUDWHG�$WPRVSKHULF�'HSRVLWLRQ
1HWZRUN��,$'1����7KH�QHWZRUN�EHJDQ�FROOHFWLQJ�GDWD�LQ�������
&XUUHQWO\��WKHUH�DUH�WKUHH�PDVWHU�PRQLWRULQJ�VWDWLRQV�LQ�WKH�8QLWHG
6WDWHV�DQG�WZR�PDVWHU�PRQLWRULQJ�VWDWLRQV�LQ�&DQDGD���2WKHU�VDWHOOLWH
VLWHV�KDYH�DOVR�EHHQ�DGGHG�LQ�ERWK�FRXQWULHV���'DWD�FROOHFWLRQ�KDV
SURFHHGHG�DW�DOO�VLWHV��DQG�UHVHDUFK�DQG�GHYHORSPHQW�RI�VDPSOLQJ�DQG
DQDO\WLFDO�PHWKRGRORJLHV�LV�RQJRLQJ���$�ZRUNVKRS�WR�GLVFXVV�WKH�UHVXOWV
RI�WKH�,$'1�ZRUN�WR�GDWH�ZLOO�EH�KHOG�LQ�-XQH������

G���(3$�ZLOO�LQLWLDWH�GLVFXVVLRQV�DPRQJ�WKH�DSSURSULDWH�JURXSV�WR 7KLV�DFWLYLW\�ZLOO�EH�LQLWLDWHG�LQ������
LGHQWLI\�RQJRLQJ�EHQHILWV�DQDO\VLV�HIIRUWV�DQG�KXPDQ�KHDOWK��FDQFHU
DQG�QRQFDQFHU��DQG�HQYLURQPHQWDO�ULVN�DVVHVVPHQW�HIIRUWV�ZLWKLQ
WKH�$JHQF\��LQ�RWKHU�IHGHUDO�SURJUDPV��LQ�RWKHU�FRXQWULHV��LQ
DFDGHPLD��DQG�HOVHZKHUH���7KH�JRDO�LV�WR�GHILQH�PRUH�FOHDUO\�WKH
UHVHDUFK�GDWD�QHHGV�DQG�WR�GHYHORS�D�ORQJ�WHUP�SODQ�IRU�GHYHORSLQJ
WRROV�DQG�PHWKRGV�IRU�EHQHILWV�DQDO\VHV�DQG�ULVN�DVVHVVPHQWV�



$���

7$%/(�$��
(PLVVLRQ�6WDQGDUGV�$GGUHVVLQJ�*UHDW�:DWHUV�3ROOXWDQWV�RI�&RQFHUQ

6WDQGDUG 3ROOXWDQWV�&RQWUROOHG

$VSKDOW�+RW�0L[�3URGXFWLRQ 3RO\F\FOLF�RUJDQLF�PDWWHU��320�

$VSKDOW�5RRILQJ�3URGXFWLRQ 320

%DWWHU\�3URGXFWLRQ 0HUFXU\

&DUEDPDWH�,QVHFWLFLGHV�3URGXFWLRQ 320

&DUERQ�5HDFWLYDWLRQ�)XUQDFHV 'LR[LQ

&DUERQ�%ODFN�3URGXFWLRQ 0HUFXU\��320

&KORULQH�3URGXFWLRQ 0HUFXU\

&KORULQDWHG�6ROYHQWV�3URGXFWLRQ +H[DFKORUREHQ]HQH

&RNH�2YHQV��&KDUJLQJ��7RSVLGH�	�'RRU�/HDNV 320

&RNH�2YHQV��3XVKLQJ��4XHQFKLQJ�	�%DWWHU\�6WDFNV 320

&RPPHUFLDO�&RDO�&RPEXVWLRQ� 0HUFXU\��320�

&RPPHUFLDO�1DWXUDO�*DV�&RPEXVWLRQ 320

&RPPHUFLDO�2LO�&RPEXVWLRQ 0HUFXU\��320

&RPPHUFLDO�:RRG�:RRG�5HVLGXH�&RPEXVWLRQ 320

&UHPDWRULHV 0HUFXU\��320

'HQWDO�3UHSDUDWLRQ�DQG�8VH 0HUFXU\

'UXP�DQG�%DUUHO�5HFODPDWLRQ 'LR[LQV��320

(OHFWULFDO�$SSDUDWXV�0DQXIDFWXULQJ 0HUFXU\

)HUURDOOR\�0DQXIDFWXUH 320

)OXRUHVFHQW�/DPS�5HF\FOLQJ 0HUFXU\

*DVROLQH�'LVWULEXWLRQ��$YLDWLRQ� /HDG

*DVROLQH�'LVWULEXWLRQ��6WDJH�,� /HDG��320

*DVROLQH�'LVWULEXWLRQ��6WDJH�,,� /HDG��320

*HQHUDO�/DERUDWRU\�$FWLYLWLHV 0HUFXU\

*HRWKHUPDO�3RZHU 0HUFXU\

+D]DUGRXV�:DVWH�,QFLQHUDWLRQ 'LR[LQV��PHUFXU\��3&%V��320

,QGXVWULDO�&RDO�&RPEXVWLRQ 0HUFXU\��320

,QGXVWULDO�1DWXUDO�*DV�&RPEXVWLRQ 320

,QGXVWULDO�2LO�&RPEXVWLRQ 0HUFXU\��3&%V��320

,QGXVWULDO�6WDWLRQDU\�,&�(QJLQHV���'LHVHO 320
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,QGXVWULDO�6WDWLRQDU\�,&�(QJLQHV���1DWXUDO�*DV 320

,QGXVWULDO�:DVWH�2LO�&RPEXVWLRQ 320

,QGXVWULDO�:RRG�:RRG�5HVLGXH�&RPEXVWLRQ 'LR[LQV��320

,QVWUXPHQW�0DQXIDFWXULQJ 0HUFXU\

,URQ�DQG�6WHHO�)RXQGULHV 'LR[LQV��320

/DPS�%UHDNDJH 0HUFXU\

/DQGILOO��*DV��)ODUHV 'LR[LQV��PHUFXU\

/LJKWZHLJKW�$JJUHJDWH�.LOQV 'LR[LQV��PHUFXU\

/LPH�0DQXIDFWXULQJ 0HUFXU\

0HGLFDO�:DVWH�,QFLQHUDWLRQ &DGPLXP��GLR[LQV��PHUFXU\��3&%V��320

0XQLFLSDO�:DVWH�&RPEXVWLRQ &DGPLXP��GLR[LQV��PHUFXU\��3&%V��320

1DSKWKDOHQH���0LVFHOODQHRXV�8VHV 320

1DSKWKDOHQH�3URGXFWLRQ 320

1DSKWKDOHQH�6XOIRQDWHV�3URGXFWLRQ 320

1RQ�5HVLGHQWLDO�:RRG�&RPEXVWLRQ 0HUFXU\

1RQ�5RDG�9HKLFOHV�DQG�(TXLSPHQW��159(����$LUFUDIW 320

159(���2WKHU /HDG��320

2Q�5RDG�9HKLFOHV 'LR[LQV��320

2SHQ�%XUQLQJ�RI�6FUDS�7LUHV 320

2WKHU�%LRORJLFDO�,QFLQHUDWLRQ 'LR[LQ��3&%V��320

3HVWLFLGHV�$SSOLFDWLRQ +H[DFKORUREHQ]HQH

3HVWLFLGHV�0DQXIDFWXUH +H[DFKORUREHQ]HQH

3HWUROHXP�5HILQLQJ�&DWDO\WLF�&UDFNLQJ�8QLWV 320

3KWKDOLF�$QK\GULGH�3URGXFWLRQ 320

3RUWODQG�&HPHQW�0DQXIDFWXUH���+D]DUGRXV�:DVWH�.LOQV 'LR[LQV��PHUFXU\��320

3RUWODQG�&HPHQW�0DQXIDFWXUH���1RQ�+D]DUGRXV�:DVWH�.LOQV 'LR[LQV��PHUFXU\��320

3ULPDU\�$OXPLQXP�3URGXFWLRQ 320

3ULPDU\�&RSSHU�3URGXFWLRQ &DGPLXP��PHUFXU\

3ULPDU\�/HDG�6PHOWLQJ 0HUFXU\

3XOS�DQG�3DSHU���.UDIW�5HFRYHU\�)XUQDFHV 'LR[LQV��320
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3XOS�DQG�3DSHU���/LPH�.LOQV 320

3XOS�DQG�3DSHU���6XOILWH�5HFRYHU\�)XUQDFHV 320

5HVLGHQWLDO�&RDO�&RPEXVWLRQ 'LR[LQV��PHUFXU\��320

5HVLGHQWLDO�1DWXUDO�*DV�&RPEXVWLRQ 320

5HVLGHQWLDO�2LO�&RPEXVWLRQ 'LR[LQV��PHUFXU\��320

5HVLGHQWLDO�:RRG�&RPEXVWLRQ 'LR[LQV��320

6FUDS�RU�:DVWH�7LUH�,QFLQHUDWLRQ 'LR[LQV��3&%V��320

6HFRQGDU\�$OXPLQXP�6PHOWLQJ 'LR[LQV

6HFRQGDU\�&RSSHU�6PHOWLQJ 'LR[LQV

6HFRQGDU\�/HDG�6PHOWLQJ 'LR[LQV��320

6HFRQGDU\�0HUFXU\�3URGXFWLRQ 0HUFXU\

6HZDJH�6OXGJH�,QFLQHUDWLRQ 'LR[LQV��PHUFXU\��3&%V��320

6WDWLRQDU\�*DV�7XUELQHV���'LHVHO 320

6WDWLRQDU\�7XUELQHV���1DWXUDO�*DV 320

8WLOLW\�&RDO�&RPEXVWLRQ 'LR[LQV��PHUFXU\��320

8WLOLW\�1DWXUDO�*DV�&RPEXVWLRQ 320

8WLOLW\�2LO�&RPEXVWLRQ 'LR[LQV��PHUFXU\��3&%V��320

:LOGILUHV�DQG�3UHVFULEHG�%XUQLQJ 'LR[LQV��320

:RRG�7UHDWPHQW�:RRG�3UHVHUYLQJ &DGPLXP��GLR[LQV��320


