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3URMHFW�DQG�FOLHQW�
�
7KLV�SUHOLPLQDU\�UHSRUW�UHFRJQLVHV�WKH�UDSLGO\�GHYHORSLQJ�SROLFLHV�RI�WKH�1HZ�=HDODQG�&OLPDWH�
&KDQJH�2IILFH��DQG�SURYLGHV�LQWHULP�UHVXOWV�IURP�2EMHFWLYH���³0LWLJDWLRQ�3URFHVVHV´�LQ�/DQGFDUH�
5HVHDUFK¶V�)567�SURJUDPPH�5HGXFLQJ�*UHHQKRXVH�*DV�(PLVVLRQV�IURP�WKH�7HUUHVWULDO�%LRVSKHUH�
�&��;��������7KH�UHSRUW�EULQJV�WRJHWKHU�LQIRUPDWLRQ�RQ�0 RUL�ODQG��DQG�VRPH�LQWHULP�DQG�UHOHYDQW�
0 RUL�SHUVSHFWLYHV�RQ�.\RWR�SROLF\��IRU�GLVFXVVLRQ�DPRQJ�UHVHDUFKHUV��SROLF\�PDNHUV��ODQGRZQHUV�
DQG�RWKHU�LQWHUHVWHG�JURXSV���,W�DOVR�LGHQWLILHV�NH\�DUHDV�IRU�IXUWKHU�)567�UHVHDUFK���
�
3URMHFW�UDWLRQDOH�
�
9HJHWDWLRQ�JURZV�E\�DEVRUELQJ�FDUERQ�GLR[LGH��D�PDMRU�JUHHQKRXVH�JDV��IURP�WKH�DWPRVSKHUH���$V�
SDUW�RI�WKLV�SURFHVV��WKH�YHJHWDWLRQ�EXLOGV�RUJDQLF�PDWWHU²LQFOXGLQJ�OHDYHV��ZRRG�DQG�URRWV²IURP�
WKH�FDUERQ���3ROLFLHV�WKDW�HQFRXUDJH�DIIRUHVWDWLRQ��DQG�UHIRUHVWDWLRQ���DQG�GLVFRXUDJH�GHIRUHVWDWLRQ�
FRXOG�EH�XVHG�DV�D�VKRUW�WHUP�WRRO�WR�PLWLJDWH�JUHHQKRXVH�JDV�HPLVVLRQV��DQG�KHQFH�KDYH�D�UROH�LQ�
FOLPDWH�FKDQJH�SROLF\���6XFK�SROLFLHV�ZRXOG�QHHG�WR�HQFRXUDJH�ODQGRZQHUV�WR�DIIRUHVW�RU�UHIRUHVW��
DQG�SURPRWH�VXVWDLQDEOH�ODQG�XVH�PDQDJHPHQW�VWUDWHJLHV���0 RUL�RZQ�ODUJH�WUDFWV�RI�ODQG�VXLWDEOH�
IRU�DIIRUHVWDWLRQ�UHIRUHVWDWLRQ��XQGHU�WKH�7UHDW\�RI�:DLWDQJL�WKH\�KDYH�LQGLJHQRXV�ULJKWV�RYHU�ODUJH�
DUHDV�RI�ODQG��DUH�VLJQLILFDQW�SOD\HUV�LQ�WKH�SULPDU\�LQGXVWU\�VHFWRU��DUH�UHSUHVHQWHG�LQ�D�ODUJH�UDQJH�
RI�HFRQRPLF�GHYHORSPHQW�LQLWLDWLYHV��DQG�KDYH�SHUVSHFWLYHV�DQG�YLHZV�WKDW�PXVW�EH�FRQVLGHUHG�LI�&�
PLWLJDWLRQ�SROLFLHV�DUH�WR�EH�HIIHFWLYH��
�
2EMHFWLYHV�
�
2EMHFWLYH���LQ�5HGXFLQJ�*UHHQKRXVH�*DV�(PLVVLRQV�IURP�WKH�7HUUHVWULDO�%LRVSKHUH��&��;������
KDV�WZR�NH\�PLOHVWRQHV���

•� 0 RUL�ODQGRZQHUV�HQJDJHG�LQ�GLDORJXH�RQ�FOLPDWH�FKDQJH�LVVXHV�ZLWK�D�VSHFLILF�IRFXV�RQ�
RSSRUWXQLWLHV�IRU�LQGLJHQRXV�YHJHWDWLRQ�UHVWRUDWLRQ�UHYHUVLRQ�WR�PLWLJDWH�&2��HPLVVLRQV��

•� 3DWKZD\V�IRU�WKH�GHYHORSPHQW�RI�&�PLWLJDWLRQ�SURMHFWV�LPSURYHG�E\�ZRUNLQJ�ZLWK�UHJLRQDO�
OHDUQLQJ�JURXS�V��LQFOXGLQJ�VFLHQFH��SROLF\�DQG�PDQDJHPHQW�VWDNHKROGHUV��LQFOXGLQJ�0 RUL���

�
$�FULWLFDO�VXFFHVV�IDFWRU�IRU�WKLV�REMHFWLYH�LV��³FRQWLQXHG�UHSUHVHQWDWLRQ�DQG�SDUWLFLSDWLRQ�E\�DOO�NH\�
VWDNHKROGHUV�LQFOXGLQJ�0 RUL´����
�
0HWKRGV�
�
2XU�FROODERUDWLYH�UHVHDUFK�DSSURDFK�KDV�LQFOXGHG�KXL��ZRUNVKRSV��ILHOG�GLVFXVVLRQ��SDUWLFLSDWLRQ��
H[FKDQJH�RI�GLVFXVVLRQ�GRFXPHQWV��DQG�EHHQ�VXSSRUWHG�E\�*,6�DQDO\VHV�DQG�0 RUL�ODQG�
LQIRUPDWLRQ���0RVW�FROODERUDWLRQ�WR�GDWH�KDV�EHHQ�ZLWK�1J WL�3RURX�ODQGRZQHUV�DQG�UHSUHVHQWDWLYHV��
DQG�ZLWK�VWDII�IURP�GHSDUWPHQWV�VXFK�DV�7H�3XQL�. NLUL��73.���0 RUL�7UXVWHHV�2IILFH��072���DQG�
0LQLVWU\�RI�$JULFXOWXUH�DQG�)RUHVWU\��0$)���7KLV�KDV�EHHQ�FDUULHG�RXW�VLQFH�1RYHPEHU�������LQ�WKH�
)567�SURJUDPPH�5HGXFLQJ�*UHHQKRXVH�*DV�(PLVVLRQV�IURP�WKH�7HUUHVWULDO�%LRVSKHUH�
�&��;�������DQG�WKH�����������1RQ�6SHFLILF�2XWSXW�)XQGLQJ��162)��SURMHFW�$�)UDPHZRUN�IRU�
(QJDJHPHQW�RI�0 RUL�/DQGRZQHUV�LQ�&DUERQ�)DUPLQJ�8VLQJ�,QGLJHQRXV�)RUHVW�5HJHQHUDWLRQ�
�&DUVZHOO�HW�DO����������7KHVH�GLVFXVVLRQ�IRUXPV��DFFRPSDQ\LQJ�ZULWWHQ�GRFXPHQWV�DQG�KXL�
VXPPDULHV�KDYH�SURYLGHG�D�0 RUL�SHUVSHFWLYH�RQ�PLWLJDWLQJ�JUHHQKRXVH�JDVHV��JXLGHV�WR�WKH�OHYHOV�
RI�XQGHUVWDQGLQJ�DQG�LQWHUHVW��0 RUL�FRPPHQWV�RQ�GHYHORSPHQW�RI�HIIHFWLYH�FOLPDWH�SROLF\�IRU�
FDUERQ�VHTXHVWUDWLRQ��DQG�RWKHU�LVVXHV�RI�LPSRUWDQFH�WR�0 RUL�
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5HVXOWV�
�
$V�DW�)HEUXDU\�������D�ODUJH�QXPEHU�RI�SURYLVLRQDO�UHVXOWV�KDYH�EHHQ�UHFRUGHG�DQG�FROODWHG�IURP�
KXL��GLVFXVVLRQV��VXPPDU\�GRFXPHQWV��DQG�*,6�DQDO\VHV���7KH\�LQFOXGH�FRPPHQWV��FRQFHUQV��LGHDV��
DQG�LQWHUHVWV��GRFXPHQWHG�LQ�WKLV�UHSRUW�WR�JXLGH�UHVHDUFK�DQG�RQJRLQJ�FOLPDWH�FKDQJH�SROLF\���
,QWHULP�ILJXUHV�RQ�WKH�DUHD�DQG�SURSRUWLRQ�RI�0 RUL�ODQG�WKDW�PD\�EH�HOLJLEOH�IRU�.\RWR�IRUHVW�DUH�
JLYHQ�LQ�,QWHULP�5HVXOWV�������6XPPDU\�VHFWLRQ����DQG�WKH�$SSHQGLFHV���:KLOH�0 RUL�FRQVXOWHG�LQ�
WKH�*LVERUQH�(DVW�&DSH�UHJLRQ�DUH�VXSSRUWLYH�RI��DQG�LQWHUHVWHG�LQ�RSWLRQV�WR�DIIRUHVW�UHIRUHVW�ODQG�
WKDW�PD\�EH�HOLJLEOH�IRU�³&�FUHGLWV´��WKH\�DUH�FRQFHUQHG�WKDW�JRYHUQPHQW�SROLFLHV�DUH�QRW�DOLJQLQJ�
ZLWK�EURDGHU�0 RUL�DVSLUDWLRQV�DQG�REMHFWLYHV���
�
,QWHULP�UHVXOWV�DOUHDG\�LQGLFDWH�VRPH�SRVVLEOH�EDUULHUV�WR�0 RUL�XSWDNH�RI�SHUPDQHQW�IRUHVW�
SURWHFWLRQ�VFKHPHV��LQFOXGLQJ��FRQFHUQV�DERXW�UHWHQWLRQ�RI�0 RUL�ODQG�RZQHUVKLS�DQG�FRQWURO��FRVWV�
DVVRFLDWHG�ZLWK�MRLQLQJ�VXFK�VFKHPHV��H[LVWLQJ�JRYHUQDQFH�DQG�PDQDJHPHQW�VWUXFWXUHV��FRVWV�RI�
UDWHV�RQ�µGHYHORSHG¶�ODQG��ORQJ�FRYHQDQW�SHULRGV��SD\PHQW�VFKHGXOHV�DQG�UHWXUQV��DQG�VFKHPHV�WKDW�
OLPLW�RWKHU�SRVVLEOH�LQFRPH�VRXUFHV�WKDW�PD\�VWLOO�EH�FRPSDWLEOH�ZLWK�DIIRUHVWDWLRQ�UHIRUHVWDWLRQ��
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�
7KLV�UHSRUW�SURYLGHV�LQWHULP�UHVXOWV�IURP�WKH�SURJUDPPH�5HGXFLQJ�*UHHQKRXVH�*DV�(PLVVLRQV�IURP�
WKH�7HUUHVWULDO�%LRVSKHUH��&��;������DQG�EULQJV�WRJHWKHU�IRU�GLVFXVVLRQ�VRPH�HDUO\�DQG�UHOHYDQW�
LQIRUPDWLRQ�RQ�0 RUL�SHUVSHFWLYHV�RI�.\RWR�SROLF\��
�
7KH�ZRUN�KDV�EHHQ�FDUULHG�LQ�2EMHFWLYH���³0LWLJDWLRQ�3URFHVVHV´��DQG�WDUJHWV�WZR�NH\�PLOHVWRQHV���

•� ³0 RUL�ODQGRZQHUV�HQJDJHG�LQ�GLDORJXH�RQ�FOLPDWH�FKDQJH�LVVXHV�ZLWK�D�VSHFLILF�IRFXV�RQ�
RSSRUWXQLWLHV�IRU�LQGLJHQRXV�YHJHWDWLRQ�UHVWRUDWLRQ�UHYHUVLRQ�WR�PLWLJDWH�&2��HPLVVLRQV´��

•� ³3DWKZD\V�IRU�WKH�GHYHORSPHQW�RI�&�PLWLJDWLRQ�SURMHFWV�LPSURYHG�E\�ZRUNLQJ�ZLWK�UHJLRQDO�
OHDUQLQJ�JURXS�V��LQFOXGLQJ�VFLHQFH��SROLF\�DQG�PDQDJHPHQW�VWDNHKROGHUV��LQFOXGLQJ�
0 RUL�´��

�
$�FULWLFDO�VXFFHVV�IDFWRU�IRU�WKLV�REMHFWLYH�LV��³FRQWLQXHG�UHSUHVHQWDWLRQ�DQG�SDUWLFLSDWLRQ�E\�DOO�NH\�
VWDNHKROGHUV�LQFOXGLQJ�0 RUL´���
�
���� ,VVXHV��
�
9HJHWDWLRQ�JURZV�E\�DEVRUELQJ�FDUERQ�GLR[LGH²D�PDMRU�JUHHQKRXVH�JDV²IURP�WKH�DWPRVSKHUH���
$V�SDUW�RI�WKLV�SURFHVV�WKH�YHJHWDWLRQ�EXLOGV�RUJDQLF�PDWWHU��LQFOXGLQJ�OHDYHV��ZRRG�DQG�URRWV��IURP�
WKH�FDUERQ���3ROLFLHV�WKDW�HQFRXUDJH�DIIRUHVWDWLRQ��DQG�UHIRUHVWDWLRQ���)&&&�������DQG�GLVFRXUDJH�
GHIRUHVWDWLRQ�FRXOG�EH�XVHG�DV�VKRUW�WHUP�WRROV�WR�PLWLJDWH�FOLPDWH�FKDQJH���6XFK�SROLFLHV�ZRXOG�
HQFRXUDJH�ODQGRZQHUV�WR�DIIRUHVW�UHIRUHVW��SURPRWH�DQG�UHZDUG�UHJHQHUDWLRQ�RI�VFUXE�DQG�IRUHVW�RQ�
PDUJLQDO�ODQG��PDLQWDLQ�DQG�LQFUHDVH�IRUHVW�DUHDV��DQG�HQFRXUDJH�UHJHQHUDWLRQ�RI�VFUXE�DQG�IRUHVW�DV�
D�ODQG�XVH�RSWLRQ�DQG�GHYHORSPHQW�RSSRUWXQLW\��)LJXUH������2QH�SROLF\�RSWLRQ�EHLQJ�FRQVLGHUHG�LV�
WKH�XVH�RI�FDUERQ�FUHGLWV�LQ�D�FDUERQ�WUDGLQJ�PDUNHW��&DUVZHOO�HW�DO�����������
�
&XUUHQW�FOLPDWH�FKDQJH�SROLFLHV��VHH�/DQGFDUH�5HVHDUFK�GUDIW�GLVFXVVLRQ�SDSHU��EHLQJ�GHYHORSHG�LQ�
1HZ�=HDODQG�DUH�OLNHO\�WR�UHTXLUH�LQGLJHQRXV�DIIRUHVWDWLRQ�VFKHPHV�WR�EH�FRYHQDQWHG�DJDLQVW�DQ\�
KDUYHVW��LQ�SHUSHWXLW\��DQG�WR�SURSRVH�D�³SHUPDQHQW�IRUHVW�VLQNV�PHFKDQLVP´���7ZR�PDLQ�SROLF\�
VWUDQGV�DUH�EHLQJ�GHYHORSHG��

•� 3HUPDQHQW�QRQ�KDUYHVW�LQGLJHQRXV�UHIRUHVWDWLRQ�LV�QRZ�FORVH�WR�LPSOHPHQWDWLRQ��OLNHO\�WR�
UHFHLYH�DOO�RU�D�SRUWLRQ�RI�WKH�WRWDO�FDUERQ�FUHGLWV�IRU�WKH�ODQG��

•� 2WKHU�SROLFLHV�LQFOXGLQJ�³SURMHFWV´�DUH�VWLOO�LQ�WKH�SURFHVV�RI�GHYHORSPHQW��LQLWLDO�IXQGLQJ�
URXQGV�DUH�H[SHFWHG�WR�³OHDUQ´�KRZ�WKLV�ZLOO�ZRUN��

�
%HWZHHQ���DQG���PLOOLRQ�KHFWDUHV�RI�1HZ�=HDODQG�PDUJLQDO�ODQG���1=/5,�*,6�GDWDEDVH�������
$SSHQGL[����������������DUH�FXUUHQWO\�DYDLODEOH�WKDW�FRXOG�VHTXHVWHU��±��PLOOLRQ�WRQQHV�RI�FDUERQ�SHU�
\HDU�>0W&�\@��DSSUR[LPDWHO\�HTXDO�WR�����RI�1HZ�=HDODQG¶V�DQQXDO�HPLVVLRQV���/DUJH�WUDFWV�RI�
0 RUL�RZQHG�ODQG�KDYH�EHHQ�GHVFULEHG�DV�µXQGHYHORSHG¶���PXFK�RI�WKLV�W\SLFDOO\�PDUJLQDO�
�$SSHQGL[������RYHU���������KHFWDUHV����7KH�FUHDWLRQ�RI�LQGLJHQRXV�IRUHVW�VLQNV�RIIHUV�DQ�LPSRUWDQW�
RSSRUWXQLW\�IRU�0 RUL�WR�UHDOLVH�WKHLU�DVSLUDWLRQV�IRU�LPSURYHG�XVH�RI�PDUJLQDO�KLOO�FRXQWU\�ODQG���
+RZHYHU��WR�GDWH�OLWWOH�ZRUN�KDV�EHHQ�FDUULHG�RXW�WR�TXDQWLI\�WKH�DUHD��W\SH�RU�QDWXUH�RI�WKH�ODQG��WKH�
SUHVHQW�PDQDJHPHQW�VWUXFWXUH�RI�WKLV�ODQG��VXVWDLQDEOH�GHYHORSPHQW�RSSRUWXQLWLHV��DQG�WKH�UROH�
0 RUL�ODQG�FRXOG�SOD\�LQ�VHTXHVWHULQJ�FDUERQ���
�
3ROLF\�WKDW�LQFOXGHV�0 RUL�DVSLUDWLRQV��FXOWXUDO�YDOXHV�DQG�ULJKWV�XQGHU�WKH�7UHDW\�RI�:DLWDQJL�DQG�
RWKHU�1HZ�=HDODQG�OHJLVODWLRQ��ZLOO�JUHDWO\�EHQHILW�1HZ�=HDODQG�DQG�ZLOO�KHOS�DFKLHYH�.\RWR�JRDOV�



���
�
IRU�WKH�PLWLJDWLRQ�RI�JUHHQKRXVH�JDVHV�WR������OHYHOV��RU�DGGLWLRQDOO\�ZLOO�KHOS�1HZ�=HDODQG�
DFKLHYH�LQWHUQDWLRQDO�FDUERQ�FUHGLWV���(IIHFWLYH�SROLF\�FRXOG�DOVR�PDNH�D�PDMRU�FRQWULEXWLRQ�WR�
0 RUL�HFRQRPLF��%(5�/WG�	�)20$�������73.�������DQG�VRFLDO�GHYHORSPHQW��DQG�DFKLHYH�
DGGLWLRQDO�HQYLURQPHQWDO��H�J���ELRGLYHUVLW\�DQG�ZDWHU�TXDOLW\��DQG�FXOWXUDO��HQKDQFH�0 RUL�YDOXHV�
DQG�FXVWRPDU\�XVH��EHQHILWV��)LJXUH������7KHVH�SROLFLHV�PXVW�UHIOHFW�LQFOXVLYLW\�IRU�0 RUL��DQG�QRW�
DOLHQDWH�0 RUL�IURP�WKH�SROLF\�SURFHVV��*RRG�SROLF\�VKRXOG�PD[LPLVH�ODQG�XVH�RSWLRQV�IRU�0 RUL��
�
�
��$IIRUHVWDWLRQ��DV�DJUHHG�LQ�WKH�)&&&�&3���������$GG���S�����$11(;�'HILQLWLRQV��PRGDOLWLHV��
UXOHV��DQG�JXLGHOLQHV�UHODWLQJ�WR�ODQG�XVH��ODQG�XVH�FKDQJH�DQG�IRUHVWU\�DFWLYLWLHV�XQGHU�WKH�.\RWR�
3URWRFRO���³$IIRUHVWDWLRQ´�LV�WKH�GLUHFW�KXPDQ�LQGXFHG�FRQYHUVLRQ�RI�ODQG�WKDW�KDV�QRW�EHHQ�IRUHVWHG�
IRU�D�SHULRG�RI�DW�OHDVW����\HDUV�WR�IRUHVWHG�ODQG�WKURXJK�SODQWLQJ��VHHGLQJ�DQG�RU�WKH�KXPDQ�LQGXFHG�
SURPRWLRQ�RI�QDWXUDO�VHHG�VRXUFHV��)&&&���������
�
��5HIRUHVWDWLRQ��DV�DJUHHG�LQ�WKH�)&&&�&3���������$GG���S���$11(;�'HILQLWLRQV��PRGDOLWLHV��
UXOHV��DQG�JXLGHOLQHV�UHODWLQJ�WR�ODQG�XVH��ODQG�XVH�FKDQJH�DQG�IRUHVWU\�DFWLYLWLHV�XQGHU�WKH�.\RWR�
3URWRFRO���³5HIRUHVWDWLRQ´�LV�WKH�GLUHFW�KXPDQ�LQGXFHG�FRQYHUVLRQ�RI�QRQ�IRUHVWHG�ODQG�WR�IRUHVWHG�
ODQG�WKURXJK�SODQWLQJ��VHHGLQJ�DQG��RU�WKH�KXPDQ�LQGXFHG�SURPRWLRQ�RI�QDWXUDO�VHHG�VRXUFHV��RQ�
ODQG�WKDW�ZDV�IRUHVWHG�EXW�WKDW�KDV�EHHQ�FRQYHUWHG�WR�QRQ�IRUHVW�ODQG���)RU�WKH�ILUVW�FRPPLWPHQW�
SHULRG��UHIRUHVWDWLRQ�DFWLYLWLHV�ZLOO�EH�OLPLWHG�WR�UHIRUHVWDWLRQ�RFFXUULQJ�RQ�WKRVH�ODQGV�WKDW�GLG�QRW�
FRQWDLQ�IRUHVW�RQ����'HFHPEHU�������)&&&��������
�
��0DUJLQDO�ODQG��³ODQG�ZLWK�VHYHUH�OLPLWDWLRQV�WR�DJULFXOWXUDO�XVH��RIWHQ�VWHHS�!�����W\SLFDOO\�KLJKO\�
VXVFHSWLEOH�WR�HURVLRQ��FDQ�KDYH�PRGHUDWH�WR�H[WUHPH�VRLO�OLPLWDWLRQV���*HQHUDOO\�ODQG�ZLWK�D�ORZ�
SURGXFWLYH�SDVWRUDO�FDSDFLW\�DQG�OHDVW�YHUVDWLOLW\���1RW�VXLWHG�WR�ORQJ�WHUP�SDVWRUDO�XVH���/DQG�VXLWHG�
WR�D�SURWHFWLYH�YHJHWDWLYH�FRYHU�DQG�UHTXLULQJ�YHU\�JRRG�HQYLURQPHQWDO�PDQDJHPHQW���0RVW�&ODVV�
9,,�DQG�9,,,�ODQG��DQG�VRPH�&ODVV�9,�ODQG��73.�������1=/5,�������DW�PRUH�GHWDLOHG�VFDOHV�!������
����´��
�
��8QGHYHORSHG�ODQG�LV�XVXDOO\�XVHG�WR�UHIHUHQFH�ODQG�UHJDUGHG�DV�XQGHU�XWLOLVHG��QRW�GHYHORSHG��QRW�
LQ�D�SURGXFWLYH�VWDWH��XVXDOO\�LQ�XQLPSURYHG�SDVWXUH�DQG��RU�VFUXEODQGV��DQG�QRW�XVHG�WR�DWWDLQ�LWV�
SURGXFWLYH�SRWHQWLDO�RU�SURGXFWLYH�FDSDFLW\���0XFK�0 RUL�IUHHKROG�ODQG��KRZHYHU��LV�&ODVV�������DQG�
���$SSHQGL[�������DQG�PD\�EH�QDWXUDOO\�OHVV�SURGXFWLYH��:KHWKHU�ODQG�UHDFKHV�LWV�SURGXFWLYH�
FDSDFLW\�UHOLHV�RQ�LWV�SK\VLFDO�FKDUDFWHULVWLFV��GHYHORSPHQW�RSSRUWXQLWLHV��DQG�VXVWDLQDEOH�ODQG�
PDQDJHPHQW��



� ��
�
�
��� 0 RUL�/DQG���
�
�
���� 0 RUL�ODQG�
�
³0 RUL�ODQG´�LV�GHILQHG�E\�7H�7XUH�:KHQXD�0 RUL�$FW��������7KLV�GHILQLWLRQ�LV�XVHG�E\�WKH�0 RUL�
/DQG�&RXUW�ZKHQHYHU�LW�LV�UHTXLUHG�WR�GHWHUPLQH�WKH�VWDWXV�RI�0 RUL�ODQG���7KH�VWDWXV�PD\�EH�RQH�RI�
WKH�IROORZLQJ��
�

•� 0 RUL�IUHHKROG�ODQG��/DQG�WKDW��ZLWK�YHU\�IHZ�H[FHSWLRQV��KDV�QRW�EHHQ�RXW�RI�0 RUL�
RZQHUVKLS��7KH�0 RUL�/DQG�&RXUW�GHWHUPLQHV�ZKHWKHU�ODQG�LV�0 RUL�IUHHKROG�ODQG��

•� 0 RUL�FXVWRPDU\�ODQG��/DQG�KHOG�E\�0 RUL�LQ�DFFRUGDQFH�ZLWK�WLNDQJD�0 RUL���,W�KDV�QRW�
EHHQ�WUDQVIHUUHG�LQWR�IUHHKROG�WLWOH�E\�WKH�0 RUL�/DQG�&RXUW��QRU�FHGHG�WR�WKH�&URZQ���
%HIRUH�������DOO�ODQG�ZDV�0 RUL�FXVWRPDU\�ODQG��7DEOH������7RGD\��WKH�H[DFW�DPRXQW�LV�
XQNQRZQ�EXW�LV�EHOLHYHG�WR�EH�H[WUHPHO\�VPDOO���

•� *HQHUDO�ODQG�RZQHG�E\�0 RUL��/DQG�RZQHG�E\�ILYH�RU�PRUH�SHRSOH��ZKHUH�WKH�PDMRULW\�RI�
WKH�RZQHUV�DUH�0 RUL���

�
���� 0 RUL�ODQG�JRYHUQDQFH���
�
/HVV�WKDQ����RI�1HZ�=HDODQG¶V�ODQG�PDVV�LV�QRZ��LQ�������7DEOH����$SSHQGL[�������������FODVVLILHG�
DV�0 RUL�ODQG���5HYLVHG�ILJXUHV��/DQGFDUH�5HVHDUFK�*,6��LQGLFDWH�0DRUL�ODQG�DUHD�LQ�1HZ�=HDODQG�
LV�QRZ�RQO\���������KD��RU�����7DEOH������
�
�
7DEOH����3DWWHUQV�RI�0 RUL�/DQG�2ZQHUVKLS�IURP������WR�������'XULH�������
�

<HDU� $FUHV� +HFWDUHV�
�����
�����
�����
�����
�����
�����
�����
�����
�����
�����
������/DQGFDUH�5HV��*,6��
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�
�
0RVW�RI�WKLV�ODQG�������LV�UHJLVWHUHG�XQGHU�WKH�0 RUL�/DQG�&RXUW��XQGHU�WKH�7H�7XUH�:KHQXD�$FW�
������DQG�XQGHU�WKH�ROG�0 RUL�$IIDLUV�$FW�RI��������7KH�ODQG�UHFRUGV�DQG�LQIRUPDWLRQ�DUH�
DGPLQLVWHUHG�ZLWKLQ�1=�0 RUL�/DQG�&RXUW�GLVWULFWV��7DEOH�����0DRUL�/DQG�&RXUW�'LVWULFWV�DUH�
VKRZQ�LQ�)LJXUH����
�



����
�
7DEOH����0 RUL�/DQG�IRU�HDFK�0 RUL�/DQG�'LVWULFW��73.�������'XULH�������/DQGFDUH�
5HVHDUFK�������
�

0 RUL�/DQG�'LVWULFW� 7RWDO�/DQG�$UHD�
�KD��

7RWDO�0 RUL�ODQG�
�KD��

0 RUL�/DQG�DV���
RI�'LVWULFW�

7DL�7RNHUDX�
0DQLRSRWR�
:DLDULNL�
7DLUDZKLWL�
7DNLWLPX�
$RWHD�
7H�:DL�3RXQDPX�
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7RWDO�1=�
7RWDO�1=��/DQGFDUH�
5HVHDUFK��

�����������
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���������
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�
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�
0 RUL�ODQG�FDQ�WKHUHIRUH�EH�UHJDUGHG�DV�³0 RUL�IUHHKROG�ODQG´�XQGHU�7H�7XUH�:KHQXD�$FW��RU�
0 RUL�ODQG�RQ�WKH�³JHQHUDO�UROO´���7KH�GHILQLWLRQ�RI�³0 RUL�ODQG´�LV�ODQG�VWLOO�XQGHU�0 RUL�FRQWURO�
DQG�RZQHUVKLS��KDYLQJ�D�PDMRULW\�VKDUHKROGLQJ�E\�0 RUL��RU�WDRQJD�WXNX�LKR�ODQG��0 RUL�ODQG�
SDVVHG�WKURXJK�JHQHUDWLRQV���7KH�7H�7XUH�:KHQXD�$FW�UHSODFHG�WKH�0 RUL�$IIDLUV�$FW�LQ������DQG�
IRFXVVHV�PDLQO\�RQ�UHWDLQLQJ�0 RUL�RZQHUVKLS�DQG�FRQWURO�RI�0 RUL�ODQG���,W�LV�EDVHG�RQ�WKH�7UHDW\�
RI�:DLWDQJL��������DQG�UHFRJQLVHV�WKDW�0 RUL�ODQG�LV�WDRQJD�WXNX�LKR��DQ�DVVHW�LQKHULWHG�IURP�HDUOLHU�
JHQHUDWLRQV��VHH�7DEOH������7KH�SXUSRVH�RI�WKH�$FW�LV�WR�PDNH�VXUH�RZQHUV�RI�0 RUL�ODQG�NHHS�WKLV�
ODQG�VR�LW�PD\�EH�SDVVHG�RQWR�IXWXUH�JHQHUDWLRQV���8QGHU�WKH�7H�7XUH�:KHQXD�$FW��WKHUHIRUH��0 RUL�
ODQG�LV�GLIILFXOW�WR�DOLHQDWH��'XULH���������$W�WKH�VDPH�WLPH��SURYLVLRQ�KDV�EHHQ�PDGH�LQ�WKH�$FW�WR�
IRFXV�RQ�EHWWHU�XVH�RI�0 RUL�ODQG��DQG�RQ�RZQHUV�PDNLQJ�PD[LPXP�FRPPHUFLDO�XVH�RI�WKHLU�ODQG����
�
$PRQJ�RWKHU�SURYLVLRQV��WKHUH�DUH�ILYH�PDLQ�W\SHV�RI�7UXVW��
�

•� $KX�:KHQXD�7UXVWV��0RVW�FRPPRQ�0 RUL�ODQG�WUXVW��VLPLODU�WR�WKH�VHFWLRQ�����WUXVWV�LQ�WKH�
ROG�0 RUL�$IIDLUV�$FW���7KH\�DUH�LQWHQGHG�WR�SURPRWH�DQG�IDFLOLWDWH�WKH�XVH�DQG�
DGPLQLVWUDWLRQ�RI�WKH�ODQG�LQ�WKH�LQWHUHVWV�RI�WKH�RZQHUV��

�
•� :KDQDX�7UXVWV��3UHVHUYH�IDPLO\�OLQNV�WR�SDUWLFXODU�ODQG��EXW�ZLWKRXW�H[SHFWDWLRQ�RI�

LQGLYLGXDO�LQWHUHVWV�RU�GLYLGHQGV��
�

•� .DLWLDNL�7UXVWV��$YDLODEOH�IRU�SHUVRQV�ZKR�DUH�PLQRUV��RU�XQGHU�GLVDELOLW\�DQG�DUH�XQDEOH�WR�
PDQDJH�WKHLU�RZQ�DIIDLUV�DQG�ODQG��

�
•� :KHQXD�7RSX�7UXVWV��7ULEDO�WUXVWV���'HVLJQHG�WR�IDFLOLWDWH�WKH�XVH�DQG�DGPLQLVWUDWLRQ�RI�ODQG�

LQ�WKH�LQWHUHVW�RI�LZL�RU�KDS ���7KLV�W\SH�RI�WUXVW�LV�XVHG�IRU�UHFHLYLQJ�&URZQ�ODQG�DV�SDUW�RI�
DQ\�7UHDW\�VHWWOHPHQW��

�
•� 3XWHD�7UXVWV��6PDOO�XQHFRQRPLF�LQWHUHVWV�SRROHG�IRU�WKH�FRPPRQ�EHQHILW�ZLWKRXW�LQGLYLGXDO�

GLYLGHQGV��
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�
7KH�QXPEHU�RI�0 RUL�ODQG�EORFNV�DQG�WKH�W\SHV�RI�WUXVWV�JRYHUQLQJ�WKHVH�DUH�VKRZQ�LQ�7DEOH�����
�
�
7DEOH����*RYHUQDQFH�VWUXFWXUHV�IRU�0 RUL�/DQG��XQGHU�7H�7XUH�:KHQXD�$FW��IRU�1HZ�
=HDODQG��'XULH�������
�

*RYHUQDQFH�6WUXFWXUH� 1XPEHU�RI�/DQG�%ORFNV� ��7RWDO�$UHD�
$KX�:KHQXD�7UXVWV��ROG�
����WUXVWV��
:KDQDX�7UXVWV�
.DLWLDNL�7UXVWV�
:KHQXD�7RSX�7UXVWV�
3XWHD�7UXVWV�
,QFRUSRUDWLRQV��
7UXVW�%RDUGV�
1R�&OHDU�6WUXFWXUH�
2WKHU�
1RW�'HVFULEHG�
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7RWDO� ������� ����
�
�
7KH�7DEOH�LQGLFDWHV�$KX�:KHQXD�7UXVWV�DUH�E\�IDU�WKH�PRVW�FRPPRQ�W\SH�RI�WUXVW���7H�7XUH�
:KHQXD�$FW��������DOVR�HQFRXUDJHV�WKH�IRUPDWLRQ�RI�LQFRUSRUDWLRQV��ZKHUH�VKDUHKROGHUV�UHPDLQ�
RZQHUV��ZKLOH�GD\�WR�GD\�PDQDJHPHQW�DFWLYLWLHV�UHPDLQ�LQ�WKH�KDQGV�RI�DQ�HOHFWHG�FRPPLWWHH�RI�
PDQDJHPHQW�RU�RI�D�0 RUL�7UXVWHH���7KH�0 RUL�7UXVWHH�LV�WKHUHIRUH�JLYHQ�HLWKHU�OHJDO�UHVSRQVLELOLW\�
WR�ORRN�DIWHU�DVVHWV�DQG�OLDELOLWLHV�IRU�WKH�EHQHILW�RI�WKH�RZQHU��RU�³HTXLWDEOH�REOLJDWLRQ´²�WKH�
WUXVWHH�PDQDJHV�WKH�ODQG�RQ�EHKDOI�RI�WKH�0 RUL�ODQGRZQHUV���8QGHU�WKH������$FW�LW�KDV�EHFRPH�
HDVLHU�IRU�0 RUL�RZQHUV�WR�FKDQJH�JHQHUDO�ODQG�EDFN�WR�0 RUL�IUHHKROG�ODQG��EXW�VRPH�SURYLVLRQ�WR�
FRQYHUW�0 RUL�ODQG�WR�JHQHUDO�ODQG�XQGHU�VSHFLDO�FLUFXPVWDQFHV�KDV�DOVR�EHHQ�UHWDLQHG��
�

0 RUL�7UXVWHH�
7KH�UROH�RI�WKH�0 RUL�7UXVWHH�LV�WR�KHOS�PDQDJH�0 RUL�ODQG���7KH�UROH�KDV�EHHQ�LQ�H[LVWHQFH�VLQFH�
�����DQG�LV�QRZ�JRYHUQHG�E\�WKH�0 RUL�7UXVWHH�$FW������7KH�7UXVWHH�LV�LQGHSHQGHQW�RI�WKH�&URZQ�
DQG�LV�DFFRXQWDEOH�WR�ODQGRZQHUV�DQG�WKH�0 RUL�/DQG�&RXUW���7KH�0 RUL�7UXVWHH�LV�UHVSRQVLEOH�IRU���

•� DFWLQJ�HLWKHU�DV�D�WUXVWHH�RU�DJHQW�IRU�RZQHUV�RI�0 RUL�ODQG��XVXDOO\�LQ�OHDVLQJ�WKH�ODQG��
•� FROOHFWLQJ�DQG�SD\LQJ�UHQW�DQG�RWKHU�LQFRPH�WR�RZQHUV��
•� UHJXODUO\�SXEOLVKLQJ�WKH�XQFODLPHG�PRQLHV�OLVW�IRU�GLVWULEXWLRQ�WR�RUJDQLVDWLRQV�
•� LQYHVWLQJ�WUXVW�PRQLHV��
•� NHHSLQJ�ODQGRZQHUV�LQIRUPHG�DERXW�KRZ�WKHLU�ODQG�LV�PDQDJHG��

7KH�0 RUL�7UXVW�2IILFHV�VHUYLFH�WKH�0 RUL�7UXVWHH
V�FOLHQWV�E\�FROOHFWLQJ�DQG�GLVWULEXWLQJ�LQFRPH�
IRU�ODQGRZQHUV��
�

0 RUL�/DQG�&RXUW�
7KH�0 RUL�/DQG�&RXUW��7H�.RRWL�:KHQXD�0 RUL��LV�WKH�1HZ�=HDODQG�FRXUW�WKDW�KHDUV�PDWWHUV�
UHODWLQJ�WR�0 RUL�ODQG��7DEOH���������7KH�VSHFLDO�ERQG�EHWZHHQ�0 RUL�SHRSOH�DQG�ODQG�LV�UHFRJQLVHG�
E\�WKH�&RXUW��DQG�WKH�ODQG�UHFRUGV�IRUP�DQ�LQYDOXDEOH�SDUW�RI�WKH�ZKDNDSDSD�IRU�DOO�0 RUL��7KH�
0 RUL�/DQG�&RXUW�LV�WKH�RQO\�0 RUL�FRXUW�RI�LWV�W\SH��DQG�LWV�RSHUDWLRQ�LV�XQLTXH��DV�VXPPDULVHG�LQ�
3DUOLDPHQW
V�GLUHFWLYH�WR�WKH�&RXUW��FRQWDLQHG�LQ�VHFWLRQ������RI�7H�7XUH�:KHQXD�0 RUL�$FW�������
�
³«LW�LV�WKH�LQWHQWLRQ�RI�3DUOLDPHQW�WKDW�SRZHUV��GXWLHV��DQG�GLVFUHWLRQV�FRQIHUUHG�E\�WKLV�$FW�VKDOO�
EH�H[HUFLVHG��DV�IDU�DV�SRVVLEOH��LQ�D�PDQQHU�WKDW�IDFLOLWDWHV�DQG�SURPRWHV�WKH�UHWHQWLRQ��XVH��



����
�
GHYHORSPHQW�DQG�FRQWURO�RI�0 RUL�ODQG�DV�WDRQJD�WXNX�LKR�E\�0 RUL�RZQHUV��WKHLU�ZKDQDX��WKHLU�
KDS ��DQG�WKHLU�GHVFHQGDQWV�´�
�
,VVXHV�UHODWLQJ�WR�PXOWLSOH�RZQHUVKLS�RI�ODQG��DQG�WKH�ODZ�UHODWLQJ�WR�VXFFHVVLRQ�RI�RZQHUVKLS��PHDQ�
0 RUL�ODQG�WUDQVDFWLRQV�FDQ�EH�FRPSOH[���$W�WKH�0 RUL�/DQG�&RXUW��WKHVH�WUDQVDFWLRQV�DUH�GHDOW�ZLWK�
LQ�D�WUDGLWLRQDO�DQG�FXOWXUDOO\�DSSURSULDWH�PDQQHU���:KLOH�WKH�'HSDUWPHQW�IRU�&RXUWV�DGPLQLVWHUV�WKH�
0 RUL�/DQG�&RXUW��WKH�0LQLVWHU�RI�0 RUL�$IIDLUV�GHDOV�ZLWK�OHJLVODWLYH�PDWWHUV���
�
�
�

��
)LJ����0 RUL�/DQG�&RXUW�'LVWULFWV�LQ�1HZ�=HDODQG��0DRUL�IUHHKROG�ODQG�FDQ�EH�VHHQ�DV�WKH�
EODFN�VTXDUHV�ZLWKLQ�0 RUL�/DQG�&RXUW�'LVWULFWV�



� ��
�
�
��� 3UHVHQW�5HVHDUFK��
�
�
���� 3UHVHQW�UHVHDUFK����\HDU�WLPH�IUDPH��
�
3UHVHQW�UHVHDUFK�LQ�5HGXFLQJ�*UHHQKRXVH�*DV�(PLVVLRQV�IURP�WKH�7HUUHVWULDO�%LRVSKHUH�
�&��;�������2EMHFWLYH���³0LWLJDWLRQ�SURFHVVHV´��SURYLGHV�QDWLRQDO�GDWD�RQ�PDUJLQDO�ODQG��DQG�RQ�
0 RUL�ODQG��ODQG�W\SH�DQG�ODQG�FRYHU��DORQJ�ZLWK�D�UHJLRQDO�FDVH�VWXG\�FRQFHQWUDWLQJ�RQ�ZRUN�LQ�WKH�
*LVERUQH�(DVW�&RDVW�UHJLRQ�ZLWK�1J WL�3RURX��D�ODUJH�SURSRUWLRQ�RI�ZKRVH�ODQG�LV�LQ�7DLUDZKLWL�
�*LVERUQH�(DVW�&RDVW�0 RUL�/DQG�&RXUW�GLVWULFW��7DEOH������7KH�UHVHDUFK�DOVR�LQFOXGHV�VRPH�*,6�
DQDO\VHV�DQG�LQWHUSUHWDWLRQ�RI�0 RUL�RZQHG�ODQG�LQ�WKLV�UHJLRQ���7RWDO�0 RUL�ODQG�DUHD�LQ�WKH�
7DLUDZKLWL�GLVWULFW�LV���������KHFWDUHV��$SSHQGL[�������ZLWK�ODUJH�DUHDV�RI�0 RUL�RZQHG�ODQG�EHLQJ�
XQGHYHORSHG��VWHHS�DQG�HURVLRQ�SURQH���&XUUHQW�EHVW�HVWLPDWHV�LQGLFDWH�WKDW�DW�OHDVW�����RI�WKH�
0 RUL�/DQG�LQ�WKH�'LVWULFW�LV�µXQGHYHORSHG¶�RU�µPDUJLQDO¶��XQGHU�PDLQO\�VFUXE��QDWLYH�IRUHVW��DQG�
XQLPSURYHG�SDVWXUH��DQG�D�ODUJH�SURSRUWLRQ�PD\�EH�HOLJLEOH�DV�.\RWR�IRUHVW�IRU�IXWXUH�FDUERQ�
WUDGLQJ���
�
8VLQJ�WKH�*LVERUQH�(DVW�&RDVW�DV�D�FDVH�VWXG\�DQG�UHJLRQDO�OHDUQLQJ�JURXS��UHVHDUFKHUV�DUH�
GLVFXVVLQJ�FOLPDWH�FKDQJH�LVVXHV�ZLWK�0 RUL�ODQGRZQHUV�DQG�RWKHU�DJHQF\�UHSUHVHQWDWLYHV���+XL�WR�
GDWH�KDYH�IRFXVVHG�VSHFLILFDOO\�RQ�XQGHUVWDQGLQJ�JUHHQKRXVH�JDVHV�UHVHDUFK��FOLPDWH�FKDQJH�LVVXHV��
DQG�RSSRUWXQLWLHV�IRU�LQGLJHQRXV�YHJHWDWLRQ�UHVWRUDWLRQ�UHYHUVLRQ�WR�PLWLJDWH�&2��HPLVVLRQV���7KH�
ZRUN�ZLWK�1J WL�3RURX�DQG�*RYHUQPHQW�0 RUL�UHSUHVHQWDWLYHV��73.��0 RUL�7UXVWHH��0$)��0I(��LV�
SURYLGLQJ�LQIRUPDWLRQ�ERWK�WR�GHYHORS�HIIHFWLYH�SROLF\�DQG�FDUERQ�PLWLJDWLRQ�SURMHFWV��DQG�WR�
LPSURYH�WKH�ZRUNLQJ�UHODWLRQVKLS�EHWZHHQ�VFLHQFH��SROLF\�DQG�PDQDJHPHQW�VWDNHKROGHUV���&ULWLFDO�
WR�WKH�VXFFHVV�RI�WKLV�ZRUN�LV�³FRQWLQXHG�UHSUHVHQWDWLRQ�DQG�SDUWLFLSDWLRQ�E\�DOO�NH\�VWDNHKROGHUV�
LQFOXGLQJ�0 RUL´���
�
7KLV�UHVHDUFK�SURYLGHV�LQWHULP�TXDQWLILFDWLRQ�RI�0 RUL�ODQG�DUHDV��FXUUHQW�ODQG�FRYHU��W\SH�RI�ODQG��
DQG�RI�WKH�DPRXQW�RI�PDUJLQDO�0 RUL�RZQHG�ODQG��$SSHQGLFHV��WKDW�FRXOG�EH�XVHG�IRU�VHTXHVWHULQJ�
FDUERQ�WKURXJK�DIIRUHVWDWLRQ�UHIRUHVWDWLRQ�VFKHPHV���7KLV�UHVHDUFK�LGHQWLILHV�VRPH�EDUULHUV�WR�WKHVH�
SURSRVHG�VFKHPHV�LI�SROLF\�LV�QRW�GHYHORSHG�DSSURSULDWHO\�LQ�FRQMXQFWLRQ�ZLWK�0 RUL��
�
���� %DFNJURXQG���6RFLR�HFRQRPLF�GDWD�IRU�7DLUDZKLWL�'LVWULFW�
�
6RFLR�HFRQRPLF�VWDWLVWLFV�IRU�WKH�*LVERUQH�'LVWULFW��0LQLVWU\�RI�0 RUL�'HYHORSPHQW�������SURYLGH�
XVHIXO�EDFNJURXQG�LQIRUPDWLRQ�IRU�WKH�7DLUDZKLWL�0 RUL�/DQG�&RXUW�'LVWULFW���1J WL�3RURX�LV�RQH�RI�
WKH�ODUJHVW�LZL�UHSUHVHQWHG�LQ�WKH�'LVWULFW��DFFRXQWLQJ�IRU�DOPRVW�����RI�LZL�DIILOLDWLRQ�LQ�WKH�
*LVERUQH�UHJLRQ���0DQ\�OLYH�RXWVLGH�RI�WKH�UHJLRQ��
�
$�PXOWLWXGH�RI�0 RUL�RUJDQLVDWLRQV�DW�GLIIHUHQW�KLHUDUFKLFDO�OHYHOV�VHUYH�WKH�LQWHUHVWV�RI�1J WL�3RURX�
DQG�SHRSOH�IURP�RWKHU�LZL�LQ�DUHDV��LQFOXGLQJ�ODQG�GHYHORSPHQW��KHDOWK��VRFLDO�VHUYLFHV��FRUSRUDWH�
VHUYLFHV��HGXFDWLRQ��WRXULVP��IRUHVWU\��SDVWRUDO�IDUPLQJ��HQYLURQPHQW��FRPPHUFLDO�YHQWXUHV��ILVKHULHV�
DQG�SROLWLFV���7KHVH�RUJDQLVDWLRQV�LQFOXGH�5 QDQJD��LZL�DQG�KDS �FRXQFLOV�DQG�ERDUGV��LQFRUSRUDWHG�
VRFLHWLHV���:KDUH�: QDQJD��OHDUQLQJ�LQVWLWXWHV���ODQG�LQFRUSRUDWLRQV��WUXVW�ERDUGV��0 RUL�
FRPSDQLHV��PDUDH�FRPPLWWHHV��HWF���1J WL�3RURX��OLNH�RWKHU�LZL��LV�PDGH�XS�RI�PDQ\�KDS �DQG�PDUDH�
FRPPXQLWLHV��DQG�PDQ\�DUH�RZQHUV�RI�0 RUL�ODQG��DQG�EHORQJ�WR�0 RUL�ODQG�WUXVWV���7KH�RZQHUV�RI�
0 RUL�ODQG�EORFNV�DUH�RIWHQ�HQJDJHG�LQ�DFWLYLWLHV�VXFK�DV�SDVWRUDO�IDUPLQJ��IRUHVWU\��WRXULVP��DQG�
RWKHU�FRPPHUFLDO�YHQWXUHV��RU�PD\�EH�RZQHUV�RI�ODQG�WKDW�LV�UHJDUGHG�DV�XQGHYHORSHG�DQG�PD\�VWLOO�
EH�LQ�VFUXE�RU�QDWLYH�IRUHVW���0DQ\�RI�WKHVH�DFWLYLWLHV�RQ�ODQG��DQG�LQ�DUHDV�VXFK�DV�ILVKHULHV��DUH�
SODQQHG�DQG�FRRUGLQDWHG�E\�WUXVW�ERDUGV��LQFRUSRUDWHG�VRFLHWLHV��5 QDQJD��RU�KDS �FRPPLWWHHV��



����
�
*LVERUQH�UHJLRQ�GDWD�VKRZ�����RI�WKH�UHJLRQ�LV�0 RUL��RI�ZKLFK�D�ODUJH�SDUW�LV�DIILOLDWHG�WR�1J WL�
3RURX����7KH�UHJLRQ¶V�DYHUDJH�XQHPSOR\PHQW�UDWH�LV������DOWKRXJK�WKLV�LV�PXFK�KLJKHU�LQ�ORFDOLVHG�
UXUDO�DUHDV�VXFK�DV�7RNRPDUX��5XDWRULD�DQG�7H�$UDURD�LQ�WKH�QRUWK�RI�WKH�UHJLRQ��
�
3HUVRQDO�LQFRPH�LQ�WKH�UHJLRQ�LV�YHU\�ORZ��DQQXDO�PHGLDQ�LQFRPH�IRU�0 RUL�LV����������ZLWK�����
RI�0 RUL����\HDUV�DQG�RYHU�HDUQLQJ�EHWZHHQ��������DQG����������2QO\����RI�0 RUL�LQ�WKH�UHJLRQ�
HDUQ�PRUH�WKDQ���������SHU�DQQXP���/HVV�WKDQ�KDOI�WKH�0 RUL�LQ�WKH�*LVERUQH�UHJLRQ�RZQ�WKHLU�RZQ�
KRPHV���$URXQG�����RI�0 RUL�LQ�WKH�UHJLRQ�OHDYH�VFKRRO�ZLWK�QR�TXDOLILFDWLRQV��WKH�KLJKHVW�UDWH�LQ�
1HZ�=HDODQG���2YHU�KDOI�RI�0 RUL�LQ�WKH�UHJLRQ�KDG�QR�IRUPDO�TXDOLILFDWLRQV���
�
���� 0HWKRGV�
�
7R�GDWH��D�QXPEHU�RI�KXL�DQG�ZRUNVKRSV�KDYH�EHHQ�KHOG�ZLWK�1J WL�3RURX�ODQGRZQHUV��SDUWLFXODUO\�
WKRVH�ZLWK�ODQG�LQ�WKH�QRUWK�RI�WKH�UHJLRQ�QHDU�5XDWRULD���&DVH�VWXGLHV�RI�ORFDO�ODQGRZQHUV�SURYLGH�D�
W\SLFDO�0 RUL�SHUVSHFWLYH�RI�ODQG�RZQHUVKLS�LVVXHV���0 RUL�SROLF\�VWDII�KDYH�EHHQ�FRQWDFWHG�DERXW�
SDUWLFLSDWLRQ�LQ�WKH�SUHVHQW�UHVHDUFK��IURP�WKH�IROORZLQJ�*RYHUQPHQW�GHSDUWPHQWV��7H�3XQL�. NLUL�
�*LVERUQH���7H�3XQL�. NLUL��:HOOLQJWRQ���0 RUL�7UXVWHH�2IILFH��0 RUL�/DQG�&RXUW��*LVERUQH���
0LQLVWU\�IRU�WKH�(QYLURQPHQW��0I(���'HSDUWPHQW�RI�&RQVHUYDWLRQ��'2&���1JD�:KHQXD�5DKXL��
:HOOLQJWRQ��'2&���DQG�0LQLVWU\�RI�$JULFXOWXUH�DQG�)RUHVWU\��0$)���DQG�PDQ\�KDYH�EHHQ�LQYROYHG�
LQ�SUHYLRXV�FOLPDWH�FKDQJH�KXL��1=&&3�����D�E��0$)���������
�
7KH�SUHVHQW�UHVHDUFK�LV�EHLQJ�XVHG�WR�JDWKHU�LQIRUPDWLRQ�RQ�0 RUL�SHUVSHFWLYHV�IRU�PLWLJDWLQJ�
JUHHQKRXVH�JDVHV��DV�D�JXLGH�WR�OHYHOV�RI�XQGHUVWDQGLQJ�DQG�LQWHUHVW��DQG�WR�GRFXPHQW�0 RUL�LVVXHV�
DQG�VWDWHPHQWV�RQ�WKH�GHYHORSPHQW�RI�HIIHFWLYH�FOLPDWH�SROLF\�IRU�FDUERQ�VHTXHVWUDWLRQ���
�
$OO�KXL�DUH�EHLQJ�VXSSRUWHG�E\�LQIRUPDWLRQ�IURP�*,6�DQDO\VHV�DQG�LQWHUSUHWDWLRQ��XVLQJ�
HQYLURQPHQWDO�DQG�0 RUL�ODQG�LQIRUPDWLRQ�GDWDVHWV���6RPH�RI�WKH�GDWDVHWV�XVHG�WR�SURYLGH�
LQIRUPDWLRQ�RQ�0 RUL�ODQG�DUH�GHVFULEHG�EHORZ��
�
���� *,6�DQDO\VHV�DQG�GDWDEDVHV�
�

������ 1HZ�=HDODQG�/DQG�5HVRXUFH�,QYHQWRU\��1=/5,��
7KH�1HZ�=HDODQG�/DQG�5HVRXUFH�,QYHQWRU\��1:$6&2�����±������1=/5,�*,6�GDWDEDVH�������LV�
D�VSDWLDO�ODQG�UHVRXUFH�GDWDEDVH�ZLWK�QDWLRQZLGH�FRYHUDJH�DW�D�XQLIRUP�VFDOH�RI�����������-HVVHQ�HW�
DO��������-HVVHQ���������7KH�GDWDEDVH�LV�DQ�LQWHJUDO�SDUW�RI�UHJLRQDO�DQG�GLVWULFW�SROLF\�SODQ�
GHYHORSPHQW�LQ�1HZ�=HDODQG��XQGHUSLQV�VXVWDLQDEOH�ODQG�PDQDJHPHQW�SODQQLQJ��DQG�LV�D�FHQWUDO�
VRXUFH�RI�ODQG�UHVRXUFH�LQIRUPDWLRQ���7KH�GDWDEDVH�LV�PDGH�XS�RI�RYHU���������ODQG�PDQDJHPHQW�
SRO\JRQV��PDS�XQLWV��GHOLQHDWHG�SULPDULO\�RQ�WKH�EDVLV�RI�ODQGIRUP���,QIRUPDWLRQ�IRU�WKH�1=/5,�
GDWDEDVH�KDV�EHHQ�DFTXLUHG�WKURXJK�ILHOG�DVVHVVPHQW��DHULDO�SKRWRJUDSK�LQWHUSUHWDWLRQ��H[LVWLQJ�ODQG�
UHVRXUFH�LQIRUPDWLRQ��ODQG�PDQDJHPHQW�LQIRUPDWLRQ��ILHOG�NQRZOHGJH��ODQG�XVH�KLVWRU\��EDVH�PDSV��
DQG�ILHOG�DQG�RIILFH�PDSSLQJ�DQG�FKHFNLQJ���$OO�PDSSLQJ�KDV�EHHQ�FDUULHG�RXW�ZLWKLQ�UHJLRQDO�DUHDV�
WR�ERXQGDULHV�DQG�WKHUH�DUH����1=/5,�UHJLRQV���7KH�1=/5,�FRPSULVHV�WZR�FRUH�VHWV�RI�LQIRUPDWLRQ��

•� $Q�LQYHQWRU\�RI�FODVVLILHG�GDWD�GHVFULELQJ�ILYH�SK\VLFDO�IDFWRUV��URFN�W\SH��VRLO�XQLW��VORSH�
DQJOH��HURVLRQ�W\SH�DQG�GHJUHH��DQG�YHJHWDWLYH�FRYHU��

•� $�/DQG�8VH�&DSDELOLW\��/8&��DVVHVVPHQW�IRU�HDFK�PDS�XQLW��
�
5HVRXUFH�LQIRUPDWLRQ�LQ�HDFK�PDS�XQLW�LV�VXSSOHPHQWHG�E\�LQIRUPDWLRQ�RQ�JUD]LQJ�DQG�IRUHVWU\��
SURGXFWLYLW\�DVVHVVPHQWV�VXFK�DV�VWRFN�FDUU\LQJ�FDSDFLWLHV��WRS�IDUPHU��DYHUDJH��SRWHQWLDO���IHUWLOLVHU�
DSSOLFDWLRQ��DQG�D�IRUHVWU\�VLWH�LQGH[��



� ��
�
(DFK�PDS�XQLW�LV�DVVHVVHG�DFFRUGLQJ�WR�WKH�/DQG�8VH�&DSDELOLW\�FODVVLILFDWLRQ�V\VWHP���7KH�/8&�
V\VWHP�LV�SDUWLFXODUO\�XVHIXO�IRU�LGHQWLI\LQJ�WKH�ORQJ�WHUP�DJULFXOWXUDO�SRWHQWLDO�DQG�VXVWDLQDEOH�XVH�
RI�ODQG���,W�LV�WKLV�V\VWHP��DORQJ�ZLWK�HURVLRQ�DQG�VORSH�LQIRUPDWLRQ�LQ�HDFK�1=/5,�PDS�XQLW��WKDW�
FDQ�EH�XVHG�WR�LGHQWLI\�PDUJLQDO�ODQG��L�H��QRW�SDVWRUDOO\�VXVWDLQDEOH�LQ�WKH�ORQJ�WHUP��LQ�FRQWUDVW�WR�
ODQG�WKDW�FDQ�VXVWDLQ�ORQJ�WHUP�SDVWRUDO�SURGXFWLRQ���7KH�/8&�V\VWHP�FDWHJRULVHV�DQG�UDQNV�ODQG�
DFFRUGLQJ�WR�LWV�OLPLWDWLRQV�DQG�YHUVDWLOLW\�IRU�DJULFXOWXUDO�SURGXFWLRQ�DQG�VXVWDLQDEOH�ODQG�XVH���,W�LV�
D�QDWLRQDO�VWDQGDUGLVHG�FODVVLILFDWLRQ�IRU�1HZ�=HDODQG�WKDW�FODVVLILHV�ODQG�LQWR�HLJKW�PDLQ�FODVVHV��
&ODVV�,�WR�&ODVV�9,,,���±����5RPDQ�QXPHUDOV�DUH�XVHG�RQ�PDSV�DV�XQLTXH�LGHQWLILHUV���/DQG�LV�IXUWKHU�
FODVVLILHG�LQWR�/8&�VXE�FODVVHV�WR�VKRZ�WKH�GRPLQDQW�SK\VLFDO�OLPLWDWLRQ�IRU�HDFK�/8&�&ODVV��DQG�
WKHQ�VXEGLYLGHG�IXUWKHU�LQWR�ODUJH�UHJLRQDO�VHWV�IRU�HDFK�/8&�FODVV�DQG�VXEFODVV��-HVVHQ��������/8&�
&ODVV���ODQG�UHSUHVHQWV�WKH�EHVW��PRVW�YHUVDWLOH�ODQG�LQ�1HZ�=HDODQG�ZLWK�YLUWXDOO\�QR�OLPLWDWLRQV�IRU�
DJULFXOWXUDO�XVH��ZKLOH�&ODVV����9,,,��ODQG�LV�WKH�OHDVW�YHUVDWLOH�ODQG��ZLWK�VHYHUH�OLPLWDWLRQV�
UHTXLULQJ�UHVWULFWHG�XVH��W\SLFDOO\�ODQGIRUPV�VXFK�DV�PRXQWDLQRXV�WHUUDLQ��FOLIIV��JUDYHO�IORRGSODLQV���
&ODVVHV��±���,±,9��DUH�VXLWHG�WR�DUDEOH�XVH��ZKLOH��±���9,±9,,,��DUH�VXLWHG�WR�SDVWRUDO�RU�
LQFUHDVLQJO\�IRUHVWU\�RU�SURWHFWLYH�XVH���&ODVV����9,,��ODQG�KDV�VHYHUH�OLPLWDWLRQV�IRU�SDVWRUDO�XVH�DQG�
XVXDOO\�LV�YHU\�VWHHS�DQG�HURVLRQ�SURQH���&ODVV����9,��ODQG�LV�W\SLFDOO\�VWDEOH�KLOO�FRXQWU\�EXW�VRPH�
DUHDV�RI�&ODVV��²DW�GHWDLOHG�VFDOHV²PD\�EH�XQVXVWDLQDEOH�LQ�SDVWXUH��SDUWLFXODUO\�LQ�WKH�*LVERUQH±
(DVW�&RDVW�DQG�1RUWKODQG�UHJLRQV���
�
7KH�1=/5,�IRU�WKH�*LVERUQH±(DVW�UHJLRQ�ZDV�UHPDSSHG�EHWZHHQ������DQG������DV�SDUW�RI�WKH��QG�
HGLWLRQ�1=/5,�PDSSLQJ�SURJUDPPH��DQG�SURYLGHV�D�FRPSUHKHQVLYH����������ODQG�UHVRXUFH�
GDWDEDVH�IRU�WKH�UHJLRQ��ZKLFK�LQFOXGHV�D�GHWDLOHG�VLQJOH�IDFWRU�YHJHWDWLYH�FRYHU�OD\HU�XVLQJ�WKH�
1=/5,�YHJHWDWLRQ�FODVVLILFDWLRQ��-HVVHQ�HW�DO�����������
�

������ 0 RUL�ODQG�LQIRUPDWLRQ�GDWDEDVH�
7KH�0 RUL�/DQG�,QIRUPDWLRQ�%DVH��0/,%��7H�3XQL�. NLUL�������ZDV�ILUVW�GHYHORSHG�LQ������DQG�
SURYLGHV�D�VQDSVKRW�RI�0 RUL�IUHHKROG�ODQG�DV�DW�$XJXVW��������7KH�GDWD�LQ�WKH�0/,%�DUH�SUHVHQWO\�
VRXUFHG�IURP�WKH�0 RUL�/DQG�&RXUW���7KH�0 RUL�/DQG�,QIRUPDWLRQ�%DVH��0/,%��LV�XVHG�WR�ORFDWH�
LQGLYLGXDO�0 RUL�ODQG�EORFNV�RQ�D�FRPSXWHU�JHQHUDWHG�PDS���,W�FRQWDLQV�0 RUL�/DQG�&RXUW�
LQIRUPDWLRQ�DERXW�0 RUL�IUHHKROG�ODQG�WKDW�WKH�0 RUL�/DQG�&RXUW��LQ�FRQVXOWDWLRQ�ZLWK�0 RUL��KDV�
DSSURYHG�IRU�UHOHDVH�RQ�WKH�,QWHUQHW���7KLV�LQIRUPDWLRQ�LV�RYHUODLG�RQ�D�GLJLWDO�FDGDVWUDO�GDWDEDVH�DQG�
LQFOXGHV��

•� 7KH�VL]H�RI�HDFK�0 RUL�ODQG�EORFN�
•� $Q�LQGLFDWLRQ�RI�WKH�QXPEHU�RI�RZQHUV��
•� 7RSRJUDSKLFDO�LQIRUPDWLRQ�VXFK�DV�URDGV�DQG�ULYHUV��DQG��
•� 5HOHYDQW�DQG�DSSURSULDWH�PDQDJHPHQW�LQIRUPDWLRQ��H�J���LI�DQ�LQFRUSRUDWLRQ�RU�WUXVW�PDQDJHV�

WKH�ODQG��HWF���
�
)LHOGV�LQ�WKH�0/,%�LQFOXGH��WKH�QDPH�RI�WKH�ODQG�EORFN��0 RUL�'LVWULFW�,'��7RWDO�VKDUHV��DUHD��
RZQHUV��W\SH�RI�WUXVW��ZKHWKHU�EORFNV�KDYH�EHHQ�DJJUHJDWHG��ZKHWKHU�WKHUH�LV�D�JD]HWWHG�0 RUL�
UHVHUYDWLRQ�RQ�WKH�ODQG�EORFN��ZKHWKHU�WKH�EORFN�KDV�EHHQ�OHDVHG��ZKHWKHU�RU�QRW�WKHUH�LV�PRUWJDJH�
RQ�WKH�EORFN��
�
7KH�0LQLVWU\�RI�0 RUL�'HYHORSPHQW�PDNHV�D�GLVFODLPHU�RQ�WKH�0/,%�DQG�GRHV�QRW�ZDUUDQW�WKH�
DFFXUDF\�RI�WKH�0 RUL�/DQG�,QIRUPDWLRQ�%DVH���,QIRUPDWLRQ�LV�VXEMHFW�WR�FRQILUPDWLRQ�IURP�WKH�
DFWXDO�0 RUL�/DQG�&RXUW�UHFRUGV���,QIRUPDWLRQ�REWDLQHG�IURP�WKH�0/,%�LV�QRW�D�OHJDO�GRFXPHQW�EXW�
DQ�DSSUR[LPDWLRQ�RI�VXPPDU\�GDWD���4XHULHV�DERXW�WKLV�GDWD�FDQ�EH�GLUHFWHG�WR���
POFQDWLRQDORIILFH#FRXUWV�JRYW�Q]����



����
�

������ /DQG�FRYHU�GDWDEDVH��/&'%��
7KH�/&'%��0I(�������LV�D�QDWLRQDO�GDWDEDVH�RI�ODQG�FRYHU�GHULYHG�IURP�YLVXDO�LQWHUSUHWDWLRQ�RI�
PDLQO\�6327���DQG�6327���VDWHOOLWH�LPDJHU\�UHFRUGHG�GXULQJ�WKH�1HZ�=HDODQG�VXPPHU�RI�
����������7R�GDWH��WKLV�VXUYH\�KDV�DFKLHYHG�QDWLRQDO�FRYHUDJH�LQ�LWV�ILUVW�HGLWLRQ���$�VHFRQG�HGLWLRQ�
LV�FXUUHQWO\�LQ�SUHSDUDWLRQ��DQG�IXWXUH�HGLWLRQV�DUH�SODQQHG�DW���\HDU�LQWHUYDOV���$�PLQLPXP�PDS�XQLW�
VL]H�RI���KD�LV�FODLPHG��ZLWK�D�PDSSLQJ�DFFXUDF\�RI�������7KH�VXUYH\�PDSV�WR�D�FODVVLILFDWLRQ�RI����
FODVVHV�����YHJHWDWLYH�DQG���QRQ�YHJHWDWLYH��7KH�IROORZLQJ�YHJHWDWLRQ�ODQG�FRYHU�FRGHV�DUH�XVHG���
EDUH�JURXQG��FDQ�LQFOXGH�KHUEDFHRXV�DQG�VSDUVH�YHJHWDWLRQ�IURP�WKH�1=/5,���FRDVWDO�VDQGV��FRDVWDO�
ZHWODQGV��LQGLJHQRXV�IRUHVW��LQODQG�ZDWHU��LQODQG�ZHWODQGV��PDQJURYH��PLQHV�DQG�GXPSV��H�J���
ODQGILOOV��TXDUULHV���SODQWHG�IRUHVW��SULPDU\�KRUWLFXOWXUDO��SULPDU\�SDVWRUDO��L�H��GRPLQDQW�SDVWRUDO���
VFUXE��WXVVRFN��XUEDQ��XUEDQ�RSHQ�VSDFH��H�J���SDUNV��JROI�FRXUVHV��RSHQ�ILHOGV���$SSHQGL[�������
�
7KH�/&'%�FODVVLILFDWLRQ�LV�VXSHUILFLDO�DQG�XVHV�WHUPV�WKDW�DOWHUQDWHO\�KDYH�FRQQRWDWLRQV�RI�ODQG�XVH�
�H�J���SULPDULO\�SDVWRUDO��DQG�RI�ODQG�FRYHU��H�J���LQGLJHQRXV�IRUHVW����7KH�/&'%�ZDV�FRPSLOHG�WR�
IXOILO�D�ORFDO�DQG�FHQWUDO�JRYHUQPHQW�QHHG�IRU�JHQHUDO�ODQG�FRYHU�LQIRUPDWLRQ�WKDW�ZDV�VSDWLDOO\�
SUHFLVH�DQG�XS�WR�GDWH��IRU�VWDWH�RI�HQYLURQPHQW�PRQLWRULQJ�DQG�UHSRUWLQJ���,URQLFDOO\��PDQ\�FXUUHQW�
DSSOLFDWLRQV�DUH�PRUH�DSSURSULDWHO\�DGGUHVVHG�ZLWK�ODQG�XVH�UDWKHU�WKDQ�ODQG�FRYHU�LQIRUPDWLRQ�
�6FRWW�HW�DO����������%HLQJ�JHRJUDSKLFDOO\�FRPSUHKHQVLYH�EXW�ODFNLQJ�WKHPDWLF�GHWDLO��WKH�/&'%�
SURYLGHV�GHIDXOW�ODQG�XVH�LQWHUSUHWDWLRQV�QRW�FRYHUHG�E\�RWKHU�GDWDEDVHV��
�

������ 9HJHWDWLYH�&RYHU�0DS��9&0��
1HZ�=HDODQG
V�YHJHWDWLYH�FRYHU�FDQ�H[KLELW�VLJQLILFDQW�FKDQJH�RYHU�UHODWLYHO\�VKRUW�WLPH�LQWHUYDOV���
7KH�9HJHWDWLYH�&RYHU�0DS��9&0��1HZVRPH�������LV�D�QDWLRQDO�GDWDEDVH�RI�YHJHWDWLRQ�DW�D�VFDOH�RI�
��������������7KH�9&0�ZDV�GHYHORSHG�EHWZHHQ������DQG������E\�D�VHULHV�RI�VWHSV�LQFOXGLQJ��
UHFODVVLILFDWLRQ�RI�1=/5,�PDS�XQLWV��SRO\JRQ�JHQHUDOLVDWLRQ��DGGLWLRQ�RI�QHZ�LQIRUPDWLRQ��ILHOG�
FKHFNLQJ��DQG�FRUUHFWLRQV���7KH�YHJHWDWLRQ�GDWD�LQ�WKH����������1HZ�=HDODQG�/DQG�5HVRXUFH�
,QYHQWRU\�1=/5,�PDSV��1:$6&2�����±����ZHUH�WKH�SULPDU\�VWDUWLQJ�SRLQW�LQ�WKH�FRPSLODWLRQ���
'DWD�ZHUH�SORWWHG�WR�D�ZRUNLQJ�VFDOH�RI������������HGLWHG�DQG�UHFODVVLILHG��DQG�GDWD�IURP�VRXUFHV�
VXFK�DV�IRUHVWU\�SODQV��YHJHWDWLRQ�PDSV�DQG�RWKHU�ODQG�UHVRXUFH�PDSV�LQFRUSRUDWHG���7KH�9&0�ZDV�
FRPSLOHG�IURP�PDQ\�VRXUFHV�DQG�H[WHQVLYHO\�ILHOG�FKHFNHG�EHIRUH�SXEOLFDWLRQ���7KH�UHVXOW�ZDV�ILHOG�
FKHFNHG�ERWK�IURP�WKH�JURXQG�DQG�IURP�IL[HG�ZLQJ�DLUFUDIW��DQG�FRUUHFWLRQV�PDGH���
�
7KH�9&0�GHSLFWV�1HZ�=HDODQG
V�YHJHWDWLRQ�DW�D�UHODWLYHO\�VPDOO�VFDOH��ZLWK�D�PLQLPXP�PDS�XQLW�
VL]H�RI�DERXW�����KD���%HFDXVH�WKH�GDWD�ZHUH�FRPSLOHG��DQG�GLJLWLVHG��DW�D�ODUJHU�VFDOH�������������
WKDQ�WKH�ILQDO�SXEOLFDWLRQ�VFDOH��LWV�ORFDWLRQDO�SUHFLVLRQ��RI�DERXW�����P��LV�EHWWHU�WKDQ�RQH�ZRXOG�
H[SHFW�IURP�D�������������VFDOH�VXUYH\���3HHU�UHYLHZ�RI�WKH�ILQDO�����������VFDOH�GUDIW�PDSV�
SUHFHHGHG�GLJLWLVLQJ�IRU�FRPSXWHU�VWRUDJH��DQG�FDUWRJUDSKLF�GUDIWLQJ�DW�D�UHGXFHG�VFDOH�RI��������
����IRU�SXEOLFDWLRQ��
�
7KH�PDS�LV�SXEOLVKHG�DV�WZR�VKHHWV�����PP�[�����PP�FRYHULQJ�WKH�WKUHH�SULQFLSDO�LVODQGV�RI�1HZ�
=HDODQG�DQG�DOO�RIIVKRUH�LVODQGV�ZLWKLQ�����NP�RI�WKH�FRDVW��
�
7KH�9&0�SURYLGHV�D�OHYHO�RI�GHWDLO�FRPSOHPHQWDU\�WR�WKH�/&'%���7KH�PDS�FODVVLILFDWLRQ�
UHFRJQLVHV���9HJHWDWLYH�&RYHU�*URXSV��&URSODQG��*UDVVODQG��*UDVVODQG±6FUXE��6FUXE��*UDVVODQG±
)RUHVW��)RUHVW±6FUXE��)RUHVW��0LVFHOODQHRXV������9HJHWDWLYH�&RYHU�&ODVVHV�LGHQWLILHG�E\�
DOSKDQXPHULF�FRGH��DQG����9HJHWDWLYH�&RYHU�(OHPHQWV�LGHQWLILHG��RQO\�RQ�WKH�SULQWHG�PDS��E\�
V\PEROV�DQG�SDWWHUQV���7KH�YHJHWDWLYH�FRYHU�FODVVHV�UHSUHVHQW�LPSRUWDQW�YHJHWDWLRQ�FRPPXQLWLHV���
�
7KH�9&0�RI�1HZ�=HDODQG�ZDV�WKH�ILUVW�YHJHWDWLRQ�VXUYH\�WR�EH�DSSOLHG�QDWLRQDOO\�IRU�SODQQLQJ��
UHVHDUFK��DQG�HGXFDWLRQ���,W�PDNHV�RSWLPXP�XVH�RI�WKH�FDUWRJUDSKLF�SRWHQWLDO�RI�WKH�YHJHWDWLRQ�
LQIRUPDWLRQ�DYDLODEOH�LQ�WKH�HDUO\�����V��DQG�SURYLGHV�D�KLVWRULFDO�UHFRUG�WR�KHOS�IXWXUH�DQDO\VHV�RI�
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YHJHWDWLYH�FRYHU�DQG�ODQG�XWLOLVDWLRQ���7KH�PDS�ZDV�DFFRPSDQLHG�E\�D�����SDJH��LOOXVWUDWHG��ERRN�
WKDW�GLVFXVVHV�1HZ�=HDODQG
V�YHJHWDWLRQ�DQG�GHVFULEHV�WKH����FODVVHV��1HZVRPH���������
�
�
�
��� ,QWHULP�5HVXOWV�
�
�
���� ,QWHULP�UHVXOWV�IURP�KXL�DQG�FROODERUDWLYH�UHVHDUFK�
�
)LQGLQJV�IURP�0 RUL�UHVHDUFK��DV�DW�)HEUXDU\�������KDYH�EHHQ�DFTXLUHG�WKURXJK�FROODERUDWLYH�
UHVHDUFK��LQFOXGLQJ�KXL�ZLWK�1J WL�3RURX�ODQG�RZQHUV�DQG�UHSUHVHQWDWLYHV��FDUULHG�RXW�VLQFH�
1RYHPEHU�������3RKDWX�������LQ�WKH�)567�SURJUDPPH�5HGXFLQJ�*UHHQKRXVH�*DV�(PLVVLRQV�IURP�
WKH�7HUUHVWULDO�%LRVSKHUH��&��;������DQG�IURP�WKH�����������162)�SURMHFW�$�)UDPHZRUN�IRU�
(QJDJHPHQW�RI�0 RUL�/DQGRZQHUV�LQ�&DUERQ�)DUPLQJ�8VLQJ�,QGLJHQRXV�)RUHVW�5HJHQHUDWLRQ�
�&DUVZHOO�HW�DO����������7KH�UHVXOWV�SURYLGH�D�0 RUL�SHUVSHFWLYH�RQ�PLWLJDWLQJ�JUHHQKRXVH�JDVHV��D�
JXLGH�WR�WKH�OHYHO�RI�XQGHUVWDQGLQJ��D�JXLGH�WR�WKH�OHYHO�RI�LQWHUHVW��D�ODUJH�QXPEHU�RI�0 RUL�LVVXHV��
DQG�0 RUL�VWDWHPHQWV�RQ�GHYHORSPHQW�RI�HIIHFWLYH�FOLPDWH�SROLF\�IRU�FDUERQ�VHTXHVWUDWLRQ���,QWHULP�
UHVXOWV�LQGLFDWH�WKH�IROORZLQJ�DUHDV�RI�0 RUL�LQWHUHVW�DQG�WKLQNLQJ���
�

•� 8QGHUVWDQGLQJ�JUHHQKRXVH�JDV�UHVHDUFK��DQG�SDUWLFLSDWLQJ�LQ�UHVHDUFK�DQG�SROLF\�WR�PLWLJDWH�
JUHHQKRXVH�JDV�HPLVVLRQV��1=&&3�����D��E��3RKDWX�������0$)�������LV�YHU\�LPSRUWDQW�

�
•� 7KH�HIIHFW�DQG�LPSOLFDWLRQV�DQ\�SROLF\�WR�PLWLJDWH�JUHHQKRXVH�JDVHV��&2���&+���1�2��ZLOO�

KDYH�RQ�0 RUL�ODQG��ODQG�XVH��DQG�ODQG�PDQDJHPHQW�SUDFWLFH�LV�D�PDMRU�LVVXH�
�

•� 0 RUL�SDUWLFLSDWLRQ�LQ�VRPH�IRUP�RI�FDUERQ�WUDGLQJ�LV�RI�JUHDW�LQWHUHVW�
�

•� 0 RUL�KDYH�LGHQWLILHG�ODUJH�DUHDV�RI�PDUJLQDO�DQG�RWKHU�ODQG�W\SHV�ZLWK�SRWHQWLDO�IRU�FDUERQ�
VHTXHVWUDWLRQ��DV�D�FDUERQ�VLQN��

�
•� $Q\�SROLF\�WR�PLWLJDWH�JUHHQKRXVH�JDVHV�PXVW�WDNH�LQWR�DFFRXQW�7H�7XUH�:KHQXD�$FW��������

DQG�WKH�7UHDW\�RI�:DLWDQJL��
�

•� &DUERQ�WUDGLQJ�LV�VHHQ�DV�DQRWKHU�ODQG�XVH�RSSRUWXQLW\�ZLWKLQ�WKH�FRQWH[W�RI�0 RUL�
VXVWDLQDEOH�GHYHORSPHQW�

�
•� :KDW�FRQVWLWXWHV�D�µ.\RWR�IRUHVW¶�QHHGV�WR�EH�FODULILHG��EXW�PDQ\�XQGHUVWRRG�µ.\RWR�IRUHVW¶�

WR�EH�WKRVH�DUHDV�QRW�XQGHU�IRUHVW�RU�VFUXE�DW�������DQG�SRWHQWLDO�FDUERQ�VHTXHVWUDWLRQ�DUHDV�
PXVW�WDUJHW�PDUJLQDO�SDVWRUDO�FRXQWU\�ZLWK�OLPLWHG�RU�VFDWWHUHG�VFUXE��

�
•� $�UDQJH�RI�SROLF\�RSWLRQV�WR�HQFRXUDJH�VFUXE�UHYHUVLRQ��DQG�ILQDQFLDO�UHZDUG�IRU�DUHDV�

DOORZHG�WR�DIIRUHVW���RU�UHIRUHVW���VLQFH������QHHG�WR�EH�GHYHORSHG�
�

•� 0 RUL�DUH�UHOXFWDQW�WR�IRUP�FRQWUDFW�DJUHHPHQWV�WKDW�SHUPDQHQWO\��LQGHILQLWHO\��UHWLUH�RU�
µORFN�XS¶�ODQG�DQG�H[FOXGH�RWKHU�GHYHORSPHQW�FRQVLGHUDWLRQV��DQG�ZLVK�WR�GHYHORS�FRQWUDFWV�
WKDW�DFNQRZOHGJH�SURORQJHG�ULJKWV�RI�FRQWURO��RZQHUVKLS��DQG�XVH��

�
•� 0 RUL�DFFHSW�WKDW�ODQG�XVHG�IRU�FDUERQ�VHTXHVWUDWLRQ�QHHGV�WR�KDYH�D�ELQGLQJ�FRQWUDFW�RI�

SHUSHWXLW\��ZKLFK�FRXOG�EH�LQ�WKH�RUGHU�RI����\HDUV��EXW�D�FRQWUDFW�DJUHHPHQW�WR�SURWHFW�ODQG�



����
�

VKRXOG�EH�EDVHG�RQ�WKH�1JD�:KHQXD�5DKXL��'2&��PRGHO�JXDUDQWHHLQJ�0 RUL�RZQHUVKLS�
DQG�FRQWURO��

�
•� 3RWHQWLDO�VXVWDLQDEOH�XVHV�RI�IRUHVW�VFUXEODQG��LQFOXGLQJ�IXHO��ZRRG�KDUYHVWLQJ��ELRIXHOV��WR�

PD[LPLVH�UHWXUQV�IURP�PDUJLQDO�ODQG��)LJXUH����ZRXOG�HQFRXUDJH�DIIRUHVWDWLRQ�UHIRUHVWDWLRQ�
DGGLWLRQDO�WR�ZKDW�ZRXOG�EH�DFKLHYHG�WKURXJK�FRYHQDQWV���7KLV�LV�VWLOO�EHLQJ�GLVFXVVHG�ZLWK�
0 RUL�DQG�WKLV�RSSRUWXQLW\�QHHGV�WR�EH�IXOO\�H[SORUHG�

�
•� 7KH�LGHQWLILFDWLRQ�RI�UHDVRQDEOH�DQG�LQQRYDWLYH�RSWLRQV�IRU�XVLQJ�0 RUL�ODQG�E\�ZRUNLQJ�

ZLWK�WKH�&OLPDWH�&KDQJH�2IILFH�DQG�RWKHU�DJHQFLHV�LV�VWURQJO\�UHFRPPHQGHG�
�

•� $Q�µRSW�RXW¶�FODXVH�LV�VWURQJO\�UHFRPPHQGHG�DW�WKH�FRPSOHWLRQ�RI�HDFK�FRQWUDFW�WHUP��H�J���
���\HDUV��WR�SURPRWH�DQG�HQFRXUDJH�FDUERQ�VHTXHVWUDWLRQ�RQ�0 RUL�ODQG��DOWKRXJK�PRVW�
0 RUL�ODQG�UHWLUHG�DQG�SURWHFWHG�XQGHU�.\RWR�SROLF\�PD\�VWD\�LQ�LQGLJHQRXV�YHJHWDWLRQ�
SHUPDQHQWO\�ZLWK�WKH�VLJQLQJ�RI�QHZ�FRQWUDFWV���$SSURSULDWH�FRQWUDFW�WHUPV�IRU�0 RUL�ODQG�
DUH�UHFRPPHQGHG�

�
•� $Q�DQQXDO�SD\PHQW�IRU�ODQG�VHTXHVWHULQJ�FDUERQ�LV�DWWUDFWLYH��

�
•� 'HILQLWLRQ�RI�WKH�IXOO�WHUP�RI�D�FDUERQ�SD\PHQW�QHHGV�WR�EH�GHWHUPLQHG��VR�WKH�UHWXUQ�WR�

0 RUL�LV�PD[LPLVHG�DQG�WKH\�DUH�DEOH�WR�PDNH�ORQJ�WHUP�ODQG�GHFLVLRQV�
�

•� 0 RUL�DUH�YHU\�ZDU\�RI�*RYHUQPHQW�VFKHPHV��HVSHFLDOO\�WKRVH�WKDW�LQWURGXFH�SHQDOWLHV�DW�WKH�
HQG�RI�FRQWUDFW�DJUHHPHQWV�DQG�WDNH�DZD\�ULJKWV�RI�FRQWURO�DQG�RZQHUVKLS�

�
•� &RQWLQXHG�UDWHV�UHOLHI�RQ�µXQGHYHORSHG¶�ODQG�XVHG�IRU�FDUERQ�VHTXHVWUDWLRQ�ZRXOG�EH�

QHFHVVDU\��DQG�SROLF\�QHHGV�WR�LQFOXGH�GHILQLWLRQV�RI�µXQGHYHORSHG�ODQG¶�YHUVXV�µGHYHORSHG¶�
ODQG�DQG�SURYLGH�UDWHV�UHOLHI�IRU�ODQG�XVHG�WR�DFKLHYH�UHJLRQDO�RU�GLVWULFW�HQYLURQPHQWDO�JRDOV�
�H�J���VRLO�FRQVHUYDWLRQ��ELRGLYHUVLW\��

�
•� $Q\�DJUHHPHQW�WR�XVH�ODQG�IRU�FDUERQ�VHTXHVWUDWLRQ�PXVW�DOVR�DOORZ�FRQWLQXHG�FXVWRPDU\�

XVH�DQG�DFNQRZOHGJHPHQW�RI�FXOWXUDO�ULJKWV��)LJXUH����IRU�OLPLWHG��ORZ�LPSDFW�GHYHORSPHQW�
�H�J���PDQXND�KRQH\��PHGLFLQHV��SKDUPDFHXWLFDOV��FXVWRPDU\�XVH�RI�QDWLYH�SODQWV��WRXULVP��

�
•� :LWK�DQ\�DJUHHPHQW�WR�XVH�ODQG�IRU�FDUERQ�VHTXHVWUDWLRQ��ILQDQFLDO�DVVLVWDQFH�ZLWK�IHQFLQJ��

GHVWRFNLQJ�DQG�SHVW�PDQDJHPHQW�FRQWURO��DV�LQ�1JD�:KHQXD�5DKXL�DJUHHPHQWV��LV�HVVHQWLDO�
�

•� 0 RUL�ZRXOG�OLNH�WR�DOVR�SDUWLFLSDWH�LQ�WKH�LGHQWLILFDWLRQ�DQG�QHJRWLDWLRQ�RI�QRQ�0 RUL�ODQG�
IRU�FDUERQ�VHTXHVWUDWLRQ��ZLWKLQ�D�WULEDO�URKH���WKDW�PD\�LQFOXGH�ODQG�VXFK�DV�HURGLEOH�
PDUJLQDO�KLOO�FRXQWU\��FRDVWDO�FOLIIV��DQG�LQODQG�EORFNV�ZLWK�ORZ�SDVWRUDO�SURGXFWLRQ���
HVSHFLDOO\�ZKHUH�QRQ�0 RUL�ODQG�FDQ�EH�XVHG�WR�DFKLHYH�0 RUL�DVSLUDWLRQV��LQFOXGLQJ�
HQYLURQPHQWDO�DQG�FXOWXUDO�JRDOV��

�
•� 7KHUH�LV�D�KLJK�OHYHO�RI�LQWHUHVW�IRU�JDLQLQJ�FDUERQ�FUHGLWV�IRU�ODUJH�WUDFWV�RI�0 RUL�RZQHG�

SURGXFWLRQ�IRUHVW��PDLQO\�3LQXV�UDGLDWD���SODQWHG�DIWHU������
�

•� 8QGHU�.\RWR�DJUHHPHQWV��0 RUL�ODQG�RZQHUV�DQG�IRUHVW�FRPSDQLHV�DUH�FRQFHUQHG�DW�
SHQDOWLHV�WKH\�PLJKW�LQFXU�IROORZLQJ�FOHDUIHOOLQJ��HYHQ�WKRXJK�WKH�YDVW�PDMRULW\�RI�0 RUL�
ODQG�LQ�SURGXFWLRQ�IRUHVW�ZLOO�EH�UHSODQWHG�IRU�FRQWLQXHG�SURGXFWLRQ��

�
•� 0RUH�GLDORJXH�RYHU�WKH�RZQHUVKLS�RI�FDUERQ�FUHGLWV�DQG�PHWKRGV�RI�SD\PHQW�LV�UHTXLUHG



� ��
�

•� 7KHUH�LV�SUHVHQW�GLVVDWLVIDFWLRQ�ZLWK�*RYHUQPHQW�LQWHQW�WR�RZQ�DOO�WKH�FDUERQ�FUHGLWV��
�
���� ,QWHULP�UHVXOWV�IURP�*,6�DQDO\VHV�
�

������ 0 RUL�ODQG�LQ�1HZ�=HDODQG��
,QWHULP�UHVXOWV�XVLQJ�WKH�0 RUL�/DQG�,QIRUPDWLRQ�'DWDEDVH��0/,%���1=/5,��DQG�/&'%��$SSHQGL[�
��������������������VKRZ�DERXW�����RI�DOO�0 RUL�ODQG�LQ�1=�LV�LQ�LQGLJHQRXV�IRUHVW��URXJKO\�D�WKLUG�
������LV�XQGHU�SDVWXUH��DQG�DOPRVW�����LQ�VFUXE���([RWLF�RU�SODQWHG�IRUHVW�DFFRXQWV�IRU�DERXW�
��������
�
$SSHQGL[�����VHSDUDWHV�WKH�ODQG�FRYHU�FODVVHV�IURP�WKH�/&'%��$SSHQGL[������VHFWLRQ��������LQWR�
/8&�FODVVHV��VHFWLRQ����������,W�LV�LQIHUUHG�WKDW�&ODVV����&ODVV����DQG�VRPH�&ODVV����EHWZHHQ�����
DQG�����RI�&ODVV���FRXOG�EH�PDUJLQDO��DUH�PRVW�OLNHO\�WR�ILW�WKH�GHILQLWLRQ�RI�PDUJLQDO�ODQG��DQG�
PRVW�VXLWHG�IRU�VHTXHVWHULQJ�FDUERQ���8QGHU�WKH�SUHVHQW�.\RWR�GHILQLWLRQV�SDVWRUDO�DQG�OLPLWHG�
VFDWWHUHG�VFUXE�DUHDV�RQ�PDUJLQDO�ODQG�ZRXOG�PRVW�OLNHO\�EH�HOLJLEOH�IRU�.\RWR�IRUHVW���(DUO\�UHVXOWV�
VXJJHVW�WKH�WRWDO�DUHD�RI�0 RUL�ODQG�LQ�1HZ�=HDODQG�DYDLODEOH�IRU�DIIRUHVWDWLRQ��UHIRUHVWDWLRQ���DQG�
HOLJLEOH�XQGHU�.\RWR��LV�DURXQG��������±��������KD���
�

������ 0 RUL�ODQG�LQ�WKH�7DLUDZKLWL�GLVWULFW�
7KH�DSSHQGLFHV�RI�WKLV�UHSRUW�GRFXPHQW�WKH�GLVWULEXWLRQ�RI�0 RUL�ODQG�QDWLRQDOO\���7R�REWDLQ�D�PRUH�
GHWDLOHG�XQGHUVWDQGLQJ�RI�ZD\V�LQ�ZKLFK�WKH�GLVWULEXWLRQ�RI�0 RUL�ODQG�LQIOXHQFHV�JUHHQKRXVH�JDV�
PLWLJDWLRQ�RSWLRQV��D�PRUH�GHWDLOHG�DQDO\VLV�RI�WKH�GLVWULEXWLRQ�0 RUL�ODQG�LQ�WKH�*LVERUQH�(DVW�
&RDVW��7DLUDZKLWL��GLVWULFW�LV�SUHVHQWO\�EHLQJ�FDUULHG�RXW���
�



�
��

�

�
�
)LJ����0 RUL�ODQG�GHYHORSPHQW�RSSRUWXQLWLHV�XQGHU�.\RWR�SROLF\��
�
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�
��� 6XPPDU\��
�
�
���� 6XPPDU\�
�
2YHU���������KHFWDUHV�RI�0 RUL�ODQG�LQ�1HZ�=HDODQG�DUH�FRPPRQO\�UHIHUUHG�WR�DV�µXQGHYHORSHG�
ODQG¶��DQG�PXFK�LV�W\SLFDOO\�PDUJLQDO��73.�������������1=/5,��������VHH�6HFWLRQ���QRWHV�IRU�
GHILQLWLRQV����$OWKRXJK�µXQGHYHORSHG¶�RU�µPDUJLQDO¶�ODQG�KDV�QHYHU�EHHQ�VSHFLILFDOO\�GHILQHG�RU�
TXDQWLILHG��WKLV�DUHD�RI�RYHU�KDOI�D�PLOOLRQ�KHFWDUHV�LV�EHOLHYHG�WR�EH�D�UHDOLVWLF�HVWLPDWH�EDVHG�RQ�
�����73.�0/,%�ILJXUHV��$SSHQGL[��������,W�XVXDOO\�UHIHUV�WR�ODQG�LQ�DQ�XQLPSURYHG�DQG�UHODWLYHO\�
XQSURGXFWLYH�VWDWH��ZLWK�XQUHDOLVHG�FDSDELOLW\��DQG�LQFOXGHV�XQLPSURYHG�SDVWXUHV��FRPPRQO\�ZLWK�
VFDWWHUHG�VFUXE�RU�IXOO�VFUXE�FRYHU��DQG�QDWLYH�IRUHVW���0DUJLQDO�ODQG�LV�W\SLFDOO\�HURVLRQ�SURQH�&ODVV�
��ODQG��DQG�&ODVV���RU���ODQG��1:$6&2�����±����-HVVHQ�������1=/5,�������VHFWLRQ����������
0 RUL�DUH�LQWHUHVWHG�LQ�DOO�RSWLRQV�XQGHU�.\RWR�SROLF\�IRU�DQ�HFRQRPLF�UHWXUQ�IURP�µXQGHYHORSHG¶�
DQG�µGHYHORSHG¶�ODQG���0DQ\�KDYH�DOVR�LGHQWLILHG�SURGXFWLYH�ODQG�WKDW�FRXOG�EH�XVHG�IRU�FDUERQ�
VHTXHVWUDWLRQ�XQGHU�VSHFLDO�FLUFXPVWDQFHV��H�J���DGMDFHQW�WR�QDWLYH�IRUHVW�UHKDELOLWDWLRQ��ODQG�ZLWK�
VLJQLILFDQW�ELRGLYHUVLW\�DQG�RU�FXOWXUDO�YDOXHV����7KH\�DUH�DOVR�LQWHUHVWHG�LQ�LGHQWLI\LQJ��DQG�
FRQWULEXWLQJ�WR�GLVFXVVLRQV�RQ��LVVXHV�UHODWHG�WR�QRQ�0 RUL�ODQG��ZKHUH�WKH�QDWXUH�RI�WKRVH�LVVXHV�
PHDQ�WKDW�ODQG�FDQ�KHOS�DFKLHYH�0 RUL�DVSLUDWLRQV�WKURXJK�HQYLURQPHQWDO�DQG�FXOWXUDO�JRDOV��
�
7R�GHYHORS�HIIHFWLYH�.\RWR�SROLF\��DQG�WR�LQFUHDVH�0 RUL�SDUWLFLSDWLRQ�DQG�UHGXFH�EDUULHUV��LW�LV�
LPSRUWDQW�WR�LGHQWLI\�DFFXUDWHO\�²�IROORZLQJ�.\RWR�FULWHULD�²�ODQG�WKDW�LV�HOLJLEOH�WR�EHFRPH��
µ.\RWR�IRUHVW¶��L�H��QRW�IRUHVW�DW��������DQG�WKDW�LV�VXLWHG�IRU�IXWXUH�FDUERQ�WUDGLQJ���3ROLF\�
IUDPHZRUNV�PXVW�UHFRJQLVH�ERWK�0 RUL�GHYHORSPHQW�DVSLUDWLRQV�IRU�ODQG�DQG�WKH�YDULRXV�
JRYHUQDQFH�VWUXFWXUHV�RI�0 RUL�ODQG��SDUWLFXODUO\�WKH�GLIIHUHQW�W\SHV�RI�0 RUL�WUXVWV�XQGHU�WKH�7H�
7XUH�:KHQXD�$FW��6HFWLRQ���RI�WKLV�UHSRUW���
�
:LWKLQ�WKH�7DLUDZKLWL�'LVWULFW��*LVERUQH±(DVW�&RDVW��0 RUL�ODQG�DFFRXQWV�IRU���������KHFWDUHV��DV�
DW������0/,%�ILJXUHV��7H�3XQL�. NLUL�������'XULH���������)URP�WKH�FXUUHQW�µ.\RWR¶�PRGHOV�
GHYHORSHG�LQ�WKLV�SURMHFW��LW�LV�HVWLPDWHG�WKDW�RI�WKLV�WRWDO�DERXW�����RI�WKH�0 RUL�ODQG�LQ�WKH�
7DLUDZKLWL�'LVWULFW��7DEOH����)LJ�����FRXOG�EH�HOLJLEOH�IRU�HVWDEOLVKLQJ�IRUHVWV�HOLJLEOH�IRU�FDUERQ�
WUDGLQJ�LQ�IXWXUH���+RZHYHU��WKH�JRYHUQPHQW�KDV�\HW�WR�ILQDOO\�DGRSW�D�GHILQLWLRQ�IRU�.\RWR�IRUHVW��
DQG�XQWLO�WKLV�LV�DFKLHYHG��WKH�DUHD�RI�HOLJLEOH�0 RUL�ODQG�FDQQRW�EH�GHILQHG�SUHFLVHO\���7KLV�SURMHFW�
KDV�LGHQWLILHG�NH\�IDFWRUV��WKDW�FDQ�EH�XVHG�WR�LGHQWLI\�0 RUL�ODQG�VXLWDEOH�IRU�HVWDEOLVKLQJ�
PDQXND�NDQXND�VFUXE�DQG�LQGLJHQRXV�IRUHVW�WKDW�TXDOLI\�DV�µFDUERQ�VLQNV¶�DQG�IRU�µFDUERQ�WUDGLQJ¶�
XQGHU�WKH�.\RWR�SURWRFRO���2I�WKH�WRWDO�0 RUL�ODQG�GHHPHG�VXLWDEOH��RWKHU�LVVXHV�LQYROYLQJ�0 RUL�
JRYHUQDQFH�VWUXFWXUHV��H�J���$KX�:KHQXD�7UXVWV��0 RUL�7UXVWHH���0 RUL�DVSLUDWLRQV�RQ�FRQWURO�DQG�
RZQHUVKLS��DSSURSULDWH�PRGHOV�IRU�NDZHQDWD��FRYHQDQWV���FXVWRPDU\�XVH��SHUSHWXLW\��0 RUL�
HFRQRPLF�GHYHORSPHQW��DQG�OHJDO�GHILQLWLRQ�DUH�DOO�IDFWRUV�WKDW�PXVW�EH�FRQVLGHUHG�LQ�IXWXUH�QDWLRQDO�
DQG�UHJLRQDO�SROLF\���
�
,I�WKH�.\RWR�3URWRFRO�FRPHV�LQWR�IRUFH�LQWHUQDWLRQDOO\��DQG�WKLV�QRZ�UHTXLUHV�RQO\�WKH�VLJQDWXUH�RI�
5XVVLD��FDUERQ�YDOXH�LV�OLNHO\�WR�EH�EHWZHHQ�����DQG�����SHU�WRQQH�&2����7KH�����XSSHU�OLPLW��VHW�DV�
D�FDSSHG�YDOXH�E\�WKH�1HZ�=HDODQG�*RYHUQPHQW��LV�WR�UHGXFH�LPSDFWV�RQ�WKH�QDWLRQDO�HFRQRP\�
DULVLQJ�IURP�WKRVH�ZKR�PXVW�SD\�IRU�&2��HPLVVLRQV���&DUERQ�LV�FXUUHQWO\�WUDGLQJ�LQWHUQDWLRQDOO\�DW�
DERXW����W�&2����5HFHQWO\�PHDVXUHG�FDUERQ�DFFXPXODWLRQ�UDWHV�LQ�PDQXND��NDQXND�VWDQGV�LQ�KLOO�
FRXQWU\�VLWHV�LQ�WKH�*LVERUQH�UHJLRQ��7URWWHU�SHUV��FRPP���KDYH�DYHUDJHG��W�&2��KD�\U�LQ�VWDQGV�
ZLWK�DJHV�XS�WR�DERXW����\HDUV��(FRQRPLF�UHWXUQV�IURP�FDUERQ�FUHGLWV�DUH�SURMHFWHG�WR�EH�EHWZHHQ�
����DQG������SHU�KHFWDUH����



����
�
,I�WKH�*RYHUQPHQW�GHFLGHV�WR�DOORZ�LQGLYLGXDO�ODQGRZQHUV�WR�RZQ�DQG�WUDGH�FDUERQ�FUHGLWV��
DIIRUHVWDWLRQ�RI�SDVWRUDO�ODQG�LV�PRVW�OLNHO\�WR�EH�HOLJLEOH�XQGHU�.\RWR�VFKHPHV��SURYLGHG�WKDW�IRU�
FDUERQ�WUDGLQJ�WKH�ODQG�ZRXOG�KDYH�WR�EH�UHWLUHG�IURP�XVH��H�J���WKURXJK�IHQFLQJ��RU�FORVLQJ�RII�
H[LVWLQJ�SDGGRFNV�RQ�WKH�PRVW�PDUJLQDO�DUHDV�RI�IDUPV��DQG�DOORZHG�WR�UHYHUW�WR�VFUXE���7KH�WLPH�
WDNHQ�IRU�DQ�DUHD�RI�SDVWXUH�WR�DIIRUHVW�UHIRUHVW�DQG�DFKLHYH�D�IXOO�FDQRS\�FRYHU�RI�VFUXE�UHPDLQV�
XQFHUWDLQ��EXW�LV�OLNHO\�WR�EH�DERXW����\HDUV���3UDFWLFDO�PHWKRGV�WR�DFKLHYH�D�IXOO�FDQRS\�FRYHU�
VRRQHU�DUH�XQGHU�LQYHVWLJDWLRQ���2QFH�D�IXOO�FDQRS\�FRYHU�LV�DFKLHYHG��LW�PD\�WDNH�DQRWKHU����WR�����
\HDUV�IRU�LQGLJHQRXV�IRUHVW�WR�GHYHORS���3ROLFLHV�UHODWLQJ�WR�WKH�XVH�RI�WKLV�ODQG�JHQHUDOO\�ZRXOG�QHHG�
WR�EH�GHYHORSHG�ZLWK�WKLV�����\HDU�SHULRG�LQ�PLQG����
�
0 RUL�DUH�SUHVHQWO\�ZDLWLQJ�WR�VHH�KRZ�.\RWR�SROLF\�GHYHORSV��DQG�WKH�FRQGLWLRQV�WKDW�DSSO\��EHIRUH�
WKH\�GHWHUPLQH�IRU�WKHPVHOYHV�KRZ�WKH\�FDQ�SDUWLFLSDWH�DQG�FRQWULEXWH��ZKHWKHU�RSSRUWXQLWLHV�DUH�
FUHDWHG�IRU�0 RUL�ODQG�RZQHUV��RU�ZKHWKHU�WKH\�ZLOO�EH�H[FOXGHG�IURP�GHYHORSPHQW�RSWLRQV���
2SWLRQV�DQG�PRGHOV�RI�WKH�ZD\�0 RUL�ODQGRZQHUV�FRXOG�XVH�ODQG�XQGHU�FDUERQ�WUDGLQJ��DQG�UHFHLYH�
FDUERQ�FUHGLWV�XQGHU�GLIIHUHQW�W\SHV�RI�FRQWUDFW��DUH�JLYHQ�LQ�³$�)UDPHZRUN�IRU�(QJDJHPHQW�RI�
0 RUL�/DQGRZQHUV�LQ�&DUERQ�)DUPLQJ�8VLQJ�,QGLJHQRXV�)RUHVW�5HJHQHUDWLRQ´��&DUVZHOO�HW�DO��
�������
�
�
�
��� )XWXUH�5HVHDUFK�
�
�
2SSRUWXQLWLHV�IRU�LQGLJHQRXV�YHJHWDWLRQ�UHVWRUDWLRQ��UHYHUVLRQ�WR�PLWLJDWH�&2��HPLVVLRQV�FDQ�RQO\�
EH�DFKLHYHG�WKURXJK�GLDORJXH��HGXFDWLRQ��SDUWQHUVKLSV��DQG�HIIHFWLYH�SROLF\���0 RUL�LQSXW�LQWR�IXWXUH�
FOLPDWH�FKDQJH�UHVHDUFK�DQG�.\RWR�SROLF\�LV�YLWDO���)XWXUH�UHVHDUFK�LQ�WKH�5HGXFLQJ�*UHHQKRXVH�JDV�
(PLVVLRQV�IURP�WKH�7HUUHVWULDO�%LRVSKHUH��&��;�������2EMHFWLYH���³0LWLJDWLRQ�SURFHVVHV´��LQWHQGV�
WR�FRQWLQXH�ZRUNLQJ�ZLWK�0 RUL�DQG�VWDNHKROGHUV�LQ�PDQ\�GLIIHUHQW�IRUXPV��LQFOXGLQJ�UHJLRQDO�FDVH�
VWXGLHV�ZLWK�0 RUL�RQ�WKH�(DVW�&RDVW�DQG�²�DW�D�KLJKHU�SODQQLQJ��SROLF\��DQG�UHVHDUFK�OHYHO�²�ZLWK�
0 RUL�DQG�QRQ�0 RUL�VWDII�IURP�*RYHUQPHQW�GHSDUWPHQWV��SULYDWH�UHVHDUFK�DJHQFLHV��DQG�SULYDWH�
LQGXVWU\����
�
7KLV�UHVHDUFK�LQWHQGV�WR�SURYLGH�D�VROLG�SODWIRUP�IRU�LQFUHDVLQJ�0 RUL�SDUWLFLSDWLRQ�LQ�FOLPDWH�
FKDQJH�UHVHDUFK�DQG�LQ�SROLF\�GHYHORSPHQW��DQG�VKRXOG�LQFUHDVH�LQWHUDFWLRQ�EHWZHHQ�0 RUL�DQG�
RWKHU�VWDNHKROGHU�JURXSV���7KURXJK�KXL��FROODERUDWLYH�UHVHDUFK��DQG�*,6�DQDO\VHV��IXWXUH�UHVHDUFK�
ZLOO�SURYLGH�PRUH�GHILQLWLYH�LQIRUPDWLRQ�RQ�WKH�QDWXUH�DQG�H[WHQW�RI�0 RUL�ODQG��DQG�LQGLFDWH�
UHTXLUHPHQWV�DQG�EDUULHUV�IRU�0 RUL�SDUWLFLSDWLRQ�LQ�.\RWR�DIIRUHVWDWLRQ�UHIRUHVWDWLRQ�VFKHPHV��7R�
JXLGH�IXWXUH�UHVHDUFK�DQG�SROLF\��0 RUL�SHUVSHFWLYHV�ZLOO�EH�JURXSHG�LQWR���OHYHO�RI�LQWHUHVW��OHYHO�RI�
XQGHUVWDQGLQJ��DQG�0 RUL�VSHFLILF�LVVXHV��DQG�PDWUL[�WDEOHV�ZLOO�EH�GHYHORSHG�WR�JXLGH�SROLF\��6X]L�
.HUU�SHUV��FRPP�������
�
)XWXUH�UHVHDUFK�ZLOO�LGHQWLI\�DFFXUDWH�ILJXUHV�IRU�0 RUL�ODQG��JRYHUQDQFH�W\SHV��DQG�D�PRUH�DFFXUDWH�
DVVHVVPHQW�RI�WKH�DYDLODELOLW\�RI�PDUJLQDO�ODQG��ODQG�W\SH��ODQG�FRYHU��DQG�HOLJLELOLW\�RI�ODQG�XQGHU�
.\RWR�FULWHULD���,W�ZLOO�DOVR�LGHQWLI\�0 RUL�ODQG�EORFNV�WKDW�FDQ�EH�XVHG�WR�UHVHDUFK�UHYHUVLRQ�WR�
VFUXE�IURP�SDVWXUH���H�J���WKURXJK�IHQFLQJ�RU�FORVLQJ�RII�H[LVWLQJ�SDGGRFNV�RQ�WKH�PRVW�PDUJLQDO�
DUHDV�RI�IDUPV���WKH�WLPH�WDNHQ�IRU�DQ�DUHD�RI�SDVWXUH�WR�DIIRUHVW�UHIRUHVW�DQG�DFKLHYH�D�IXOO�FDQRS\�
FRYHU�RI�VFUXE��DQG�UHJHQHUDWLRQ�UDWHV�XQGHU�GLIIHUHQW�W\SHV�RI�ODQG�XVH�LQ�FRQMXQFWLRQ�ZLWK�GLIIHUHQW�
VHHG�VRXUFH�HQYLURQPHQWV���6RPH�DVVHVVPHQW�RI�FDUERQ�DFFXPXODWLRQ�ZLOO�EH�JLYHQ�XQGHU�WKHVH�
GLIIHUHQW�0 RUL�ODQG�XVH�VFHQDULRV���,W�LV�DVVXPHG�WKDW�RQFH�D�IXOO�FDQRS\�FRYHU�LV�DFKLHYHG��LW�PD\�
WDNH�DQRWKHU����WR�����\HDUV�IRU�LQGLJHQRXV�IRUHVW�WR�GHYHORS��



� ��
�
5HVHDUFK�XVLQJ�*,6��HQYLURQPHQWDO�GDWDEDVHV��DQG�WKH�0 RUL�ODQG�LQIRUPDWLRQ�GDWDEDVH��73.�������
1=/5,�������ZLOO�XVH�WKH�*LVERUQH±(DVW�&RDVW�UHJLRQ��*(&5���XVLQJ�WKH�UHJLRQDO�FRXQFLO�
ERXQGDU\�WKDW�FORVHO\�DSSUR[LPDWHV�WKH�7DLUDZKLWL�'LVWULFW�ERXQGDU\²$SSHQGL[������DV�D�FDVH�
VWXG\�IRU�XQGHUVWDQGLQJ�DIIRUHVWDWLRQ�UHIRUHVWDWLRQ�RSSRUWXQLWLHV�RQ�0 RUL�ODQG���8VLQJ�*,6��ZH�ZLOO�
HVWLPDWH��
�

•� WKH�DUHD�DQG�VSDWLDO�GLVWULEXWLRQ�RI�0 RUL�ODQG�IRU�WKH�*(&5��
�

•� WKH�DUHD�DQG�VSDWLDO�GLVWULEXWLRQ�RI�PDUJLQDO�ODQG�IRU�WKH�*(&5��HURVLRQ�SURQH�&ODVV����&ODVV�
���DQG�VRPH�HURGLEOH�FODVV���ODQG²WR�EH�GHILQHG���

�
•� WKH�VSDWLDO�GLVWULEXWLRQ�DQG�DUHD�RI�PDLQ�YHJHWDWLRQ�FODVVHV��SDVWXUH��VFUXE��QDWLYH�IRUHVW��DQG�

3LQXV�UDGLDWD�SURGXFWLRQ�IRUHVW��IRU�WKH�*(&5�
�
•� WKH�DUHD�DQG�VSDWLDO�GLVWULEXWLRQ�RI�YHJHWDWLRQ�FODVVHV�IRU�0 RUL�RZQHG�ODQG���7KH�*(&5�

DOORZV�YHJHWDWLRQ�FODVVHV�WR�EH�PDSSHG�XVLQJ�ERWK�WKH�/&'%�DQG�QHDUO\�VLPXOWDQHRXV�
PDSSLQJ�E\�WKH��QG�HGLWLRQ�1=/5,���7KH��QG�HGLWLRQ�1=/5,�SURYLGHV�D�PHWKRG�WKDW�FDSWXUHV�
IUDFWLRQDO�FRYHU�RI�VFUXE�VSHFLHV�LQ�JUHDWHU�WKHPDWLF�GHWDLO�WKDQ�WKH�/&'%��

�
•� WKH�DUHD�DQG�VSDWLDO�GLVWULEXWLRQ�RI�PDUJLQDO�0 RUL�RZQHG�ODQG�IRU�WKH�*(&5�

�
•� WKH�DUHD�DQG�VSDWLDO�GLVWULEXWLRQ�RI�0 RUL�ODQG�HOLJLEOH��DQG�QRW�HOLJLEOH��IRU�.\RWR�IRUHVWV�

�LQGLJHQRXV�UHYHJHWDWLRQ�IRU�SHUPDQHQW�FDUERQ�VHTXHVWUDWLRQ����
�
,Q�WHUPV�RI�KHOSLQJ�LGHQWLI\�HOLJLELOLW\�IRU�FDUERQ�WUDGLQJ�XQGHU�.\RWR�IRUHVWV��VSDWLDO�PDSV�IURP�
*LVERUQH±(DVW�&RDVW�1=/5,�YHJHWDWLRQ�GDWD�ZLOO�VKRZ�DUHDV�LQ�SDVWXUH��VFUXE�DQG�QDWLYH�IRUHVW�DV�
DW��������&RPELQHG�ZLWK�0/,%�GDWD��WKHVH�ZLOO�EH�XVHG�DV�D�ILUVW�FXW�WR�KHOS�UHGXFH�VRPH�RI�WKH�
WHFKQLFDO�GLIILFXOWLHV�RI�SURYLQJ�ZKDW�PDUJLQDO�0 RUL�ODQG�ZDV�QRW�IRUHVW�DW�������DQG�E\�
LGHQWLI\LQJ�DOO�VFUXE�DUHDV�WKDW�QHHG�YDOLGDWLRQ��7KLV�LQIRUPDWLRQ�ZLOO�EH�XVHG�WR�GLVFXVV�.\RWR�
HOLJLELOLW\�ZLWK�0 RUL�ODQGRZQHUV�DW�IXWXUH�KXL��$UHDV�XQGHU�SDVWXUH�DV�DW������ZLOO�PRVW�OLNHO\�EH�
HOLJLEOH�IRU�DIIRUHVWDWLRQ�UHIRUHVWDWLRQ�XQGHU�WKH�.\RWR�3URWRFRO��EXW�DUHDV�XQGHU�VFUXE�QHHG�
FRQILUPDWLRQ�DV�WR�WKHLU�FDQRS\�FRYHU�FRPSRVLWLRQ�DQG�FKDUDFWHULVWLFV²RQFH�JRYHUQPHQW�GHFLVLRQV�
ILQDOLVLQJ�D�GHILQLWLRQ�IRU�³.\RWR�IRUHVW´�DUH�ILQDOLVHG���$UHDV�XQGHU�QDWLYH�IRUHVW�DV�DW������ZLOO�QRW��
EH�HOLJLEOH�DV�IRUHVW�XQGHU�WKH�.\RWR�3URWRFRO���6SHFLILF�IRFXV�ZLOO�EH�SODFHG�RQ�ODQG��LGHQWLILHG�
WKURXJK�VSDWLDO�DQDO\VLV�DQG�FRQVXOWDWLRQV��ZKLFK�0 RUL�VHH�DV�KDYLQJ�WKH�JUHDWHVW�SRWHQWLDO�IRU�
DIIRUHVWDWLRQ�UHIRUHVWDWLRQ�XQGHU�FDUERQ�PLWLJDWLRQ�SROLFLHV���
�
7KH�DERYH�LQIRUPDWLRQ�ZLOO�EH�XVHG�DV�D�YLVXDOLVDWLRQ�DQG�FRPPXQLFDWLRQ�WRRO�DW�IXWXUH�KXL�DQG�
ZRUNVKRSV���)LQDO�SURGXFWV�ZLOO�GHWHUPLQH��IRU�WKH�*(&5���0 RUL�ODQG�HOLJLEOH�DV�.\RWR�IRUHVW��QRW�
HOLJLEOH�DV�.\RWR�IRUHVW��DQG�HOLJLELOLW\�XQFHUWDLQ��H�J���WKLQO\�VFDWWHUHG�VFUXE���DQG�WKH�ORFDWLRQ��DUHD��
DQG�JRYHUQDQFH�VWUXFWXUH�RI�HDFK�FODVV�RI�0 RUL�ODQG�EORFN��0HWKRGV�ZLOO�KDYH�WR�EH�GHYHORSHG�WR�
SURYLGH�VRXQG������EDVHOLQH�GDWD�WR�YDOLGDWH�VFUXE�DUHDV��
�
+XL��ZRUNVKRSV�DQG�FRQVXOWDWLRQV�ZLOO�ZRUN�WRZDUG�XQGHUVWDQGLQJ�WKH�HFRQRPLF��VRFLDO�DQG�FXOWXUDO�
IDFWRUV�WKDW�LQIOXHQFH�GHFLVLRQV�DERXW�ODQG�XVH��LQFOXGLQJ�WKH�RSSRUWXQLW\�WR�XVH�ODQG�IRU�FDUERQ�
PLWLJDWLRQ���5HVXOWV�DUH�H[SHFWHG�WR�FRQWULEXWH�WR�FOLPDWH�FKDQJH�DQG�HQYLURQPHQWDO��H�J���
ELRGLYHUVLW\��SROLF\��LQFUHDVH�0 RUL�UHSUHVHQWDWLRQ�DQG�SDUWLFLSDWLRQ��LGHQWLI\�0 RUL�ODQG�XVH�
RSSRUWXQLWLHV��HVSHFLDOO\�IRU�FDUERQ�VHTXHVWUDWLRQ��DQG�XQGHUSLQ�VXVWDLQDEOH�ODQG�PDQDJHPHQW�
VFHQDULRV���7KH\�ZLOO�DOVR�KHOS�GLUHFW�IXWXUH�JUHHQKRXVH�JDV�UHVHDUFK�LQ�WKLV��&��;������DQG�RWKHU�
VFLHQFH�SURJUDPPHV��DQG�SURYLGH�VRFLDO��FXOWXUDO��ELRSK\VLFDO��DQG�HFRQRPLF�UHVHDUFK�UHVXOWV�WR�
PD[LPL]H�DQG�HQKDQFH�HFRQRPLFDOO\�YLDEOH�FDUERQ�PLWLJDWLRQ�RSSRUWXQLWLHV�



����
�
�
��� $FNQRZOHGJHPHQWV�
�
�
,�WKDQN�WKRVH�0 RUL�ODQG�RZQHUV�DQG�VWDII�RI�YDULRXV�RUJDQLVDWLRQV�DQG�GHSDUWPHQWV��LQFOXGLQJ�7H�
3XQL�. NLUL�DQG�0 RUL�7UXVWHHV�RIILFH��*LVERUQH��ZKR�KDYH�JLYHQ�WKHLU�WLPH�WR�GDWH�WR�KHOS�ZLWK�WKLV�
VWXG\��3LD�3RKDWX�DQG�7XL�$URKD�:DUPHQKRYHQ�IRU�RUJDQLVLQJ�KXL�LQ�*LVERUQH�DQG�5XDWRUHD��.HYLQ�
7DWH��7UR\�%DLVGHQ��DQG�&UDLJ�7URWWHU�ZKR�SURYLGHG�LQIRUPDWLRQ�DQG�FRPPHQWV�RQ�WKH�PDQXVFULSW��
+DPLVK�+HNH�IRU�KHOSLQJ�ZLWK�*,6�DQDO\VHV��VXSSO\LQJ�*,6�GDWD�DQG�0 RUL�ODQG�WDEOHV�DQG�PDSV��
DQG�$QQH�$XVWLQ�DQG�$OLVRQ�)RUG\FH�IRU�HGLWLQJ�WKH�PDQXVFULSW��



� ��
�
�
��� 5HIHUHQFHV�
�
�
%(5�/WG���%XVLQHVV�DQG�(FRQRPLF�5HVHDUFK�/WG���DQG�)20$��)HGHUDWLRQ�RI�0 RUL�$XWKRULWLHV�

������7KH�QDWXUH�DQG�H[WHQW�RI�WKH�0 RUL�HFRQRPLF�EDVH��XSGDWHG�E\�7H�3XQL�. NLUL���������
:HOOLQJWRQ��1HZ�=HDODQG��5RVH�HW�DO���������XQSXEOLVKHG���

�
&DUVZHOO��)���+DUPVZRUWK��*�5���.HUU��6���.LULNLUL��5���7XUQH\��,��������$�IUDPHZRUN�IRU�

HQJDJHPHQW�RI�0 RUL�ODQGRZQHUV�LQ�FDUERQ�IDUPLQJ�XVLQJ�QDWLYH�IRUHVW�UHJHQHUDWLRQ��
/DQGFDUH�5HVHDUFK�&RQWUDFW�5HSRUW�1R���/&����������WR�162)��XQSXEOLVKHG������SS��

�
'XULH��0�+��������7H�0DQD��7H�.DZDQDWDQJD���7KH�3ROLWLFV�RI�0 RUL�VHOI�GHWHUPLQDWLRQ��2[IRUG��

2[IRUG�8QLYHUVLW\�3UHVV������SS��
�
)&&&��)UDPHZRUN�&RQYHQWLRQ�IRU�&OLPDWH�&KDQJH��������)&&&�&3���������$GG���S���$11(;�

'HILQLWLRQV��PRGDOLWLHV��UXOHV��DQG�JXLGHOLQHV�UHODWLQJ�WR�ODQG�XVH��ODQG�XVH�FKDQJH�DQG�IRUHVWU\�
DFWLYLWLHV�XQGHU�WKH�.\RWR�3URWRFRO��

�
-HVVHQ��0�5��������8SGDWLQJ�WKH�1HZ�=HDODQG�/DQG�5HVRXUFH�,QYHQWRU\���$�PRGHUQ�UHYLHZ�RI�WKH�

VWUXFWXUH�DQG�FRPSRQHQWV�RI�WKH�1=/5,���3ODQQLQJ�4XDUWHUO\����±���
�
-HVVHQ��0�5���&ULSSHQ��7���3DJH��0�-���5LMNVH��:�&���+DUPVZRUWK��*�5���0F/HRG��0��������/DQG�

8VH�&DSDELOLW\�FODVVLILFDWLRQ�RI�WKH�*LVERUQH±(DVW�&RDVW�UHJLRQ��$�UHSRUW�WR�DFFRPSDQ\�WKH�
VHFRQG�HGLWLRQ�1HZ�=HDODQG�/DQG�5HVRXUFH�,QYHQWRU\���/DQGFDUH�5HVHDUFK�6FLHQFH�6HULHV�
1R������/LQFROQ��0DQDDNL�:KHQXD�3UHVV����

�
/DQGFDUH�5HVHDUFK��GUDIW���'UDIW�GLVFXVVLRQ�SDSHU���6XEPLVVLRQ�RQ�3URSRVHG�.\RWR�3URWRFRO�

3URMHFWV�3ROLF\���$�SRWHQWLDO�SROLF\�JDS��&UHDWLQJ�PD[LPXP�RSSRUWXQLW\�IRU�LQYHVWPHQW��
SDUWLFLSDWLRQ��DQG�HQYLURQPHQWDO�FR�EHQHILWV�LQ�LQGLJHQRXV�IRUHVW�VLQN�PHFKDQLVPV��5HGXFLQJ�
JUHHQKRXVH�JDV�HPLVVLRQV�IURP�WKH�WHUUHVWULDO�ELRVSKHUH�)567�SURJUDPPH�&��;�����
�XQSXEOLVKHG�����S��

�
/DQGFDUH�5HVHDUFK�������5HYLVHG�*,6�GDWD�WDEOHV�IRU�0DRUL�ODQG�LQ�1HZ�=HDODQG���3DOPHUVWRQ�

1RUWK��/DQGFDUH�5HVHUDUFK��
�
0LQLVWU\�RI�0 RUL�'HYHORSPHQW�������7H�0 RUL�L�1JD�5RKH��0 RUL�UHJLRQDO�GLYHUVLW\���:HOOLQJWRQ��

7H�3XQL�. NLUL��0LQLVWU\�RI�0 RUL�'HYHORSPHQW������S��
�
0$)��0LQLVWU\�RI�$JULFXOWXUH�DQG�)RUHVWU\��������&OLPDWH�FKDQJH��0 RUL�DQG�7UHDW\�RI�:DLWDQJL�

LVVXHV���.RUHUR�:KHQXD��9RO����$XJXVW�������S����:HOOLQJWRQ��0LQLVWU\�RI�$JULFXOWXUH�DQG�
)RUHVWU\��1HZVOHWWHU����S���

�
0)(��0LQLVWU\�IRU�WKH�(QYLURQPHQW��������1HZ�=HDODQG�/DQG�&RYHU�GDWDEDVH���:HOOLQJWRQ��1HZ�

=HDODQG��0LQLVWU\�IRU�WKH�(QYLURQPHQW����
�
1HZVRPH��3�)�-��������7KH�YHJHWDWLYH�FRYHU�RI�1HZ�=HDODQG���:DWHU�DQG�6RLO�0LVFHOODQHRXV�

3XEOLFDWLRQ�1R�����������S�����PDS�VKHHWV���,661������������
�
6FRWW��1�$���7DWH��.�5���*LOWUDS��'�-���6PLWK��&�7���:LOGH��5�+���1HZVRPH��3�)���'DYLV�0�5��������

0RQLWRULQJ�ODQG�XVH�FKDQJH�HIIHFWV�RQ�VRLO�FDUERQ�LQ�1HZ�=HDODQG��4XDQWLI\LQJ�EDVHOLQH�VRLO�
FDUERQ�VWRFNV���(QYLURQPHQWDO�3ROOXWLRQ������6���±�����



����
�
1=&&3��1HZ�=HDODQG�&OLPDWH�&KDQJH�3URJUDPPH������D��+H�3DURQJR�:KDNDDWX�PR�WH�

5HUHNHWDQJD�R�WH�$KXDUDQJL�PR�WH�0 RUL���,QIRUPDWLRQ�XSGDWH�RQ�FOLPDWH�FKDQJH�IRU�0 RUL��
1HZVOHWWHU�0DUFK�������:HOOLQJWRQ��0LQLVWU\�IRU�WKH�(QYLURQPHQW��

�
1=&&3��1HZ�=HDODQG�&OLPDWH�&KDQJH�3URJUDPPH������E��7H�+RWDND�5HUHNHWDQJD�$KXDUDQJL�R�

$RWHDURD�������&OLPDWH�FKDQJH�0 RUL�LVVXHV�SUHVHQWDWLRQ��6HULHV�RI�QDWLRQDO�KXL��:HOOLQJWRQ��
0LQLVWU\�IRU�WKH�(QYLURQPHQW��

�
1=/5,��1HZ�=HDODQG�/DQG�5HVRXUFH�,QYHQWRU\��*,6�GDWDEDVH�������3DOPHUVWRQ�1RUWK��/DQGFDUH�

5HVHDUFK�1HZ�=HDODQG�/WG��
�
1:$6&2��1DWLRQDO�:DWHU�DQG�6RLO�&RQVHUYDWLRQ�2UJDQLVDWLRQ������±����1HZ�=HDODQG�/DQG�

5HVRXUFH�,QYHQWRU\�:RUNVKHHWV�������������:HOOLQJWRQ��1DWLRQDO�:DWHU�DQG�6RLO�&RQVHUYDWLRQ�
2UJDQLVDWLRQ��

�
3RKDWX�3��������&OLPDWH�FKDQJH�±�&DUERQ�KXL���7H�3XQL�. NLUL�RIILFHV��*LVERUQH������1RYHPEHU�

�������+XL�PHHWLQJ�QRWHV����S��
�
73.��7H�3XQL�. NLUL��������1DWLRQDO�0 RUL�/DQG�,QIRUPDWLRQ�'DWDEDVH���:HOOLQJWRQ��0LQLVWU\�RI�

0 RUL�'HYHORSPHQW���
�
73.��7H�3XQL�. NLUL��������0 RUL�LQ�WKH�1HZ�=HDODQG�HFRQRP\���:HOOLQJWRQ��7H�3XQL�. NLUL�

�0LQLVWU\�RI�0 RUL�'HYHORSPHQW���7KLUG�(GLWLRQ��-XQH���������SS��



� ��
�
�
��� $SSHQGLFHV�
�
�
$SSHQGL[������/DQG�8VH�&DSDELOLW\��/8&��IRU�0 RUL�ODQG�LQ�1HZ�=HDODQG��$UHD�DQG���RI�
/8&�&ODVV�,�WR�9,,,��DGDSWHG�IURP�73.�������1=/5,�������UHFDOFXODWHG�0/,%������	�
1=/5,�±�/DQGFDUH�5HVHDUFK�1=�/WG����������
�
0 RUL�/DQG�8VH�&DSDELOLW\�±�1HZ�=HDODQG�±������
/DQG�8VH�
&DSDELOLW\�
&ODVV�

�����0 RUL�
/DQG�DUHD�

�KD��
��RI�7RWDO�
1=�/DQG�

��RI�0 RUL�
/DQG�

'HVFULSWLRQ�RI�/DQG�8VH�&DSDELOLW\�

�� �������� ����� ������ 0RVW�YHUVDWLOH�PXOWLSOH�XVH�ODQG�±�YLUWXDOO\�QR�
OLPLWDWLRQV�WR�DUDEOH�XVH�

�� ���������� ������ ������ *RRG�ODQG�ZLWK�VOLJKW�OLPLWDWLRQV�WR�DUDEOH�XVH�
�� ���������� ������ ������ 0RGHUDWH�OLPLWDWLRQV�WR�DUDEOH�XVH�UHVWULFWLQJ�FURSV�

DEOH�WR�EH�JURZQ�
�� ���������� ������ ������ 6HYHUH�OLPLWDWLRQV�WR�DUDEOH�XVH���0RUH�VXLWDEOH�WR�

SDVWRUDO�DQG�IRUHVWU\�
�� ��������� ����� ������ 8QVXLWDEOH�IRU�FURSSLQJ�±�SDVWRUDO�RU�IRUHVWU\��
�� ����������� ������ ������� 1RQ�DUDEOH�ODQG��0RGHUDWH�OLPLWDWLRQV�DQG�KD]DUGV�

ZKHQ�XQGHU�D�SHUHQQLDO�YHJHWDWLRQ�FRYHU�
�� ����������� ������ ������� :LWK�IHZ�H[FHSWLRQV�FDQ�RQO\�VXSSRUW�H[WHQVLYH�

JUD]LQJ�RU�HURVLRQ�FRQWURO�IRUHVWU\�
�� ����������� ������ ������� 9HU\�VHYHUH�OLPLWDWLRQV�RU�KD]DUGV�IRU�DQ\�

DJULFXOWXUDO�XVH�
2WKHU� ��������� ������ ������ 1RQ�DUDEOH�ODQG��0RGHUDWH�OLPLWDWLRQV�DQG�KD]DUGV�

ZKHQ�XQGHU�D�SHUHQQLDO�YHJHWDWLRQ�FRYHU�
�
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�
$SSHQGL[������0 RUL�/DQG�&RXUW�'LVWULFWV��$UHDV�DQG���RI�0 RUL�ODQG��EDVHG�RQ�73.�0/,%�
�����GDWD��
�
7RWDO�0 RUL�/DQG�$UHD��1XPEHU�RI�0 RUL�/DQG�%ORFNV�DQG�$YHUDJH�/DQG�$UHD�SHU�/DQG�%ORFNV�E\�
0 RUL�/DQG�&RXUW�'LVWULFW�±������
1=�0 RUL�/DQG�&RXUW�
'LVWULFWV�

7RWDO�/DQG�
$UHD�SHU�

0 RUL�/DQG�
'LVWULFW��KD��

0 RUL�/DQG�
$UHD��KD��

��RI�0 RUL�
/DQG�E\�
/DQG�
'LVWULFW�

1XPEHU�RI�
/DQG�%ORFNV�

$YHUDJH�/DQG�
$UHD�SHU�/DQG�
%ORFN��KD��

7DL�7RNHUDX� ���������� �������� ������ ����� ���
:DLNDWR�0DQLDSRWR� ���������� �������� ������ ������ ���
:DLDULNL� ���������� �������� ������� ������ ���
7DLUDZKLWL� ���������� �������� ������� ������ ���
7DNLWLPX� ���������� ������� ������ ������ ���
$RWHD� ���������� �������� ������� ������ ���
7H�:DL�3RXQDPX� ����������� ������� ������ ������ ���
�
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�
$SSHQGL[������7RWDO�/DQG�8VH�&DSDELOLW\��/8&��&ODVV�IRU�WKH�1RUWK�,VODQG�
�
/8&�&ODVV� $UHD��KD�� $UHD�����
�� ���������� ����
�� ���������� ����
�� ���������� ����
�� ������������ �����
�� ��������� ����
�� ������������ �����
�� ������������ �����
�� ������������ ����
H�� ��������� ����
/� ���������� ����
T� ������� ����
5� ��������� ����
7� ���������� ����
7RWDO�$UHD� ������������� ������
�
�
$SSHQGL[������7RWDO�/DQG�8VH�&DSDELOLW\��/8&��&ODVV�IRU�WKH�6RXWK�,VODQG�
�
/8&�&ODVV� $UHD��KD�� $UHD�����
�� ��������� ����
�� ���������� ����
�� ������������ ����
�� ������������ ����
�� ���������� ����
�� ������������ �����
�� ������������ �����
�� ������������ �����
H� ��������� ����
/� ���������� ����
T� ����� ����
5� ���������� ����
7� ��������� ����
7RWDO�$UHD� ������������� ����
�
�
$SSHQGL[������7RWDO�/DQG�8VH�&DSDELOLW\��/8&��&ODVV�IRU�1HZ�=HDODQG�
�
/8&�&ODVV� $UHD��KD�� $UHD�����
�� ���������� ����
�� ������������ ����
�� ������������ ����
�� ������������ �����
�� ���������� ����
�� ������������ �����
�� ���������� �����
�� ������������ �����
2WKHU��H��O��T��U��W�� ���������� �����
7RWDO�$UHD� ����������� ����
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�
$SSHQGL[������1RUWK�,VODQG�0 RUL�ODQG��0/,%�������DQG�1=�YHJHWDWLYH�FRYHU�W\SHV��/&'%�
Y���������VHFWLRQ��������
�
/DQG�FRYHU�9HJHWDWLRQ�/&'%� $UHD��KD�� $UHD�����
%DUH�JURXQG� ���������� �����
&RDVWDO�VDQGV� ��������� �����
&RDVWDO�ZHWODQGV� ������� �����
,QGLJHQRXV�IRUHVW� ���������� ������
,QODQG�ZDWHU� ��������� �����
,QODQG�ZHWODQGV� ��������� �����
0DQJURYH� ������� �����
0LQHV�DQG�'XPSV� ������ �����
3ODQWHG�IRUHVW� ���������� ������
3ULPDU\�+RUWLFXOWXUDO� ������� �����
3ULPDU\�3DVWRUDO� ����������� ������
6FUXE� ���������� �����
7XVVRFN� ���������� �����
8UEDQ� ������� �����
8UEDQ�2SHQ�6SDFH� ������ �����
7RWDO�0DRUL�/DQG�1,� ����������� ����
�
�
$SSHQGL[������6RXWK�,VODQG�0 RUL�ODQG��0/,%�������DQG�1=�YHJHWDWLYH�FRYHU�W\SHV��/&'%�
Y���������VHFWLRQ��������
�
/DQG�FRYHU�9HJHWDWLRQ�/&'%� $UHD��KD�� $UHD�����
%DUH�JURXQG� ������ �����
&RDVWDO�VDQGV� ������ �����
&RDVWDO�ZHWODQGV� ������ �����
,QGLJHQRXV�IRUHVW� ���������� ������
,QODQG�ZDWHU� ������ �����
,QODQG�ZHWODQGV� ������� �����
3ODQWHG�IRUHVW� ������� �����
3ULPDU\�+RUWLFXOWXUDO� ����� ����
3ULPDU\�3DVWRUDO� ��������� �����
6FUXE� ��������� ������
7XVVRFN� ������� �����
8UEDQ� ����� �����
8UEDQ�2SHQ�6SDFH� ����� �����
7RWDO�0DRUL�/DQG�6,� ���������� ����
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�
$SSHQGL[������1HZ�=HDODQG�0 RUL�ODQG��0/,%�������DQG�1=�YHJHWDWLYH�FRYHU�W\SHV��/&'%�
Y���������VHFWLRQ��������
�
/DQG�FRYHU�9HJHWDWLRQ�/&'%� $UHD��KD�� $UHD�����
%DUH�JURXQG� ���������� �����
&RDVWDO�VDQGV� ��������� �����
&RDVWDO�ZHWODQGV� ������� �����
,QGLJHQRXV�IRUHVW� ������������ ������
,QODQG�ZDWHU� ��������� �����
,QODQG�ZHWODQGV� ��������� �����
0DQJURYHV� ������� �����
0LQHV�DQG�'XPSV� ������ �����
3ODQWHG�IRUHVW� ����������� ������
3ULPDU\�+RUWLFXOWXUDO� ������� �����
3ULPDU\�3DVWRUDO� ����������� ������
6FUXE� ����������� ������
7XVVRFN� ���������� �����
8UEDQ� ������� �����
8UEDQ�2SHQ�6SDFH� ������� �����
7RWDO�0DRUL�/DQG�1=� ����������� ����
�
$SSHQGL[������0 RUL�ODQG��YHJHWDWLYH�FRYHU�W\SHV��/&%'�Y������DQG�/8&�&ODVV�IRU�1HZ�
=HDODQG�
�
/DQG�FRYHU�9HJHWDWLRQ�/&'%� $UHD��KD�� $UHD����� /8&�&ODVV� $UHD��KD�� $UHD�����
%DUH�JURXQG� ���������� ����� � � �
&RDVWDO�VDQGV� ��������� ����� � � �
&RDVWDO�ZHWODQGV� ������� ����� � � �
,QGLJHQRXV�IRUHVW� ����������� ������ �� ���������� �����
� � � �� ����������� ������
� � � �� ���������� �����
� � � �±�� ���������� �����
� � � 2WKHU� ������� �����
,QODQG�ZDWHU� �������� ����� � � �
,QODQG�ZHWODQGV� �������� ����� � � �
0DQJURYHV� ������ ����� � � �
0LQHV�DQG�'XPSV� ������ ����� � � �
3ODQWHG�IRUHVW� ����������� ������ �� ���������� �����
� � � �� ���������� �����
� � � �� �������� �����
� � � �±�� ���������� �����
� � � 2WKHU� ������ �����
3ULPDU\�+RUWLFXOWXUDO� ������� ����� � � �
3ULPDU\�3DVWRUDO� ����������� ������ �� ��������� ������
� � � �� ���������� �����
� � � �� ��������� �����
� � � �±�� ���������� ������
� � � 2WKHU� ������� �����
6FUXE� ����������� ������ �� ���������� �����
� � � �� ���������� �����
� � � �� ���������� �����
� � � �±�� ���������� �����
� � � 2WKHU� ������ �����
7XVVRFN� ���������� ����� � � �
8UEDQ� ������� ����� � � �
8UEDQ�2SHQ�6SDFH� ������� ����� � � �
7RWDO�� ����������� ���� � � ����
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