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,1752'8&7,21�
��� 0\� IXOO� QDPH� LV� 6XVDQ� :DONHU�� ,� DP� D� SURIHVVLRQDO� SODQW� HFRORJLVW�

HPSOR\HG�E\�/DQGFDUH�5HVHDUFK��D�&URZQ�5HVHDUFK�,QVWLWXWH�IRFXVLQJ�RQ�
WKH� FRQVHUYDWLRQ� DQG� UHVWRUDWLRQ� RI� LQGLJHQRXV� WHUUHVWULDO� HFRV\VWHPV�� ,�
KDYH� ZRUNHG� IRU� /DQGFDUH� 5HVHDUFK� DV� D� SHUPDQHQW� HPSOR\HH� IRU� WKH�
SDVW����\HDUV��

��� ,� KROG� 06F� ������� DQG� 3K'� ������� GHJUHHV� LQ� SODQW� HFRORJ\� IURP� WKH�
8QLYHUVLW\� RI�2WDJR�� ,� KDYH� SXEOLVKHG���� SHHU�UHYLHZHG� VFLHQWLILF� SDSHUV�
DQG� ERRN� FKDSWHUV� LQ� WKH� LQWHUQDWLRQDO� DQG� QDWLRQDO� OLWHUDWXUH�� DQG�
SURGXFHG����LQWHUQDOO\�UHYLHZHG�FRQWUDFW�UHSRUWV��

��� 0\� SULPDU\� ILHOGV� RI� H[SHUWLVH� DUH� WKH� HFRORJ\� DQG� FRQVHUYDWLRQ�
PDQDJHPHQW�RI�LQGLJHQRXV�JUDVVODQG�DQG�VKUXEODQG�YHJHWDWLRQ�DQG�SODQWV�
LQ� VRXWKHUQ� 1HZ�=HDODQG�� DQG� ELRGLYHUVLW\� DVVHVVPHQW�� FRQVHUYDWLRQ�
SULRULWLVDWLRQ� DQG� DFKLHYHPHQW� UHSRUWLQJ�� LQFOXGLQJ� DVVHVVPHQW� RI�
VLJQLILFDQFH�� TXDQWLWDWLYH� ELRGLYHUVLW\� PHDVXUHPHQW�� DQG� PLWLJDWLRQ� �RU�
µRIIVHWV¶��� ,�KDYH�SXEOLVKHG�VFLHQWLILF�SDSHUV�DQG�ZULWWHQ� UHSRUWV�DERXW� WKH�
HFRORJ\� DQG� FRQVHUYDWLRQ� RI� UDUH� HFRV\VWHPV�� WKUHDWHQHG� SODQWV��
HYROXWLRQDU\� SDWWHUQV� RI� ULFKQHVV�� UDGLDWLRQ� DQG� HQGHPLVP�� WKUHDWV� WR�
ELRGLYHUVLW\� IURP� FOLPDWH� FKDQJH�� DQG� FKDOOHQJHV� IRU� PDUNHW�EDVHG�
ELRGLYHUVLW\� SROLF\� DSSURDFKHV�� DPRQJ� RWKHU� VXEMHFWV�� ,� DP� UHJXODUO\�
HQJDJHG� WR� ZULWH� FRQWUDFW� UHSRUWV�� JLYH� RUDO� SUHVHQWDWLRQV�� DQG� SURYLGH�
DGYLFH�WR�FHQWUDO�DQG�ORFDO�JRYHUQPHQW�DJHQFLHV�VXFK�DV�/,1=��'2&��0I(�
DQG� UHJLRQDO� FRXQFLOV�RQ� WRSLFV� UHODWHG� WR�ELRGLYHUVLW\� FRQVHUYDWLRQ�� ,� DP�
SULQFLSDO� DXWKRU� RI� SXEOLFDWLRQV� DERXW� WKH� 7KUHDWHQHG� (QYLURQPHQW�
&ODVVLILFDWLRQ�IRU�1HZ�=HDODQG�DQG�LWV�8VHU�*XLGH��7KH�FODVVLILFDWLRQ�LV�WKH�
IRXQGDWLRQ� IRU� WKH� ILUVW� RI� WKH� IRXU� JRYHUQPHQW� QDWLRQDO� SULRULWLHV� IRU�
SURWHFWLQJ� UDUH� DQG� WKUHDWHQHG� QDWLYH� ELRGLYHUVLW\� RQ� SULYDWH� ODQG��
SURPXOJDWHG�E\�WKH�0LQLVWU\�IRU�WKH�(QYLURQPHQW�LQ�$SULO�������0I(�������
VXPPDULVHG�LQ�$WWDFKPHQW�����

��� 0\�HFRORJLFDO�UHVHDUFK�DQG�ILHOG�H[SHULHQFH�KDV�D�SDUWLFXODU�IRFXV�RQ�WKH�
WHUUHVWULDO� ELRGLYHUVLW\� LQ� WKH� GU\� HDVWHUQ� UDLQVKDGRZ� ]RQH� RI� WKH� 6RXWK�
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,VODQG� �µGU\ODQGV¶��DV�GHILQHG�E\�5RJHUV�HW�DO�� ��������DQG�HVSHFLDOO\� WKH�
HFRORJ\�� FRQVHUYDWLRQ�PDQDJHPHQW�� DQG� UHVWRUDWLRQ�RI� LWV�PRUH�PRGLILHG�
HFRV\VWHPV�� LQFOXGLQJ� WKRVH� RI� WKH� 0DFNHQ]LH� %DVLQ� DQG� ZLGHU� 8SSHU�
:DLWDNL�� 0\� SRVWJUDGXDWH� VWXGLHV� LQYHVWLJDWHG� WHPSRUDO� FKDQJHV� LQ�
GU\ODQG� JUDVVODQG� DQG� VKUXEODQG� HFRV\VWHPV�� ,� FRQWLQXH� WR� VWXG\� DQG�
SXEOLVK� RQ� WKHLU� HFRORJ\�� LQFOXGLQJ� WKHLU� UHVSRQVHV� WR� PDQDJHPHQW��
LQYDVLRQ�� DQG� SDVW� DQG� IXWXUH� WUDMHFWRULHV�� ,� OHDG� DQ� HLJKW�\HDU� UHVHDUFK�
SURJUDPPH� µ5HVWRULQJ� GU\ODQG� ELRGLYHUVLW\� WKRXJK� ZRRG\� GRPLQDQFH¶�
ZLWKLQ� WKH� )567�IXQGHG� FROODERUDWLYH� 2XWFRPH� %DVHG� ,QYHVWPHQW�

6XVWDLQLQJ� DQG� 5HVWRULQJ� %LRGLYHUVLW\
�� LQ� ZKLFK� WKH� 'HSDUWPHQW� RI�
&RQVHUYDWLRQ�� WKH� 4(,,� 1DWLRQDO� 7UXVW�� DQG� UHJLRQDO� FRXQFLOV� DUH� IRUPDO�
SDUWQHUV��

��� ,� KDYH�HFRORJLFDO� ILHOG� DQG� VXUYH\�H[SHULHQFH� LQ� WKH� FRQVHQW� DUHD�RI� WKH�
0DFNHQ]LH� %DVLQ� DQG� VXUURXQGV�� DQG� P\� UHVHDUFK� SURJUDPPH� KDV�
RQJRLQJ�H[SHULPHQWDO�HFRV\VWHP�UHVWRUDWLRQ�SURMHFWV�LQ�WKH�%DVLQ��

��� ,� KDYH� UHDG� WKH� (QYLURQPHQW� &RXUW¶V� &RGH� RI� &RQGXFW� IRU� ([SHUW�
:LWQHVVHV�DV�VHW�RXW�LQ�WKH�(QYLURQPHQW�&RXUW�&RQVROLGDWHG�3UDFWLFH�1RWH�
������DQG�,�DJUHH�WR�FRPSO\�ZLWK�LW��

��� 0\�TXDOLILFDWLRQV�DV�DQ�H[SHUW�DUH�VHW�RXW�DERYH��,�FRQILUP�WKDW�WKH�LVVXHV�
DGGUHVVHG�LQ�WKLV�EULHI�RI�HYLGHQFH�DUH�ZLWKLQ�P\�DUHD�RI�H[SHUWLVH��,�KDYH�
QRW� RPLWWHG� WR� FRQVLGHU� PDWHULDO� IDFWV� NQRZQ� WR� PH� WKDW� PLJKW� DOWHU� RU�
GHWUDFW�IURP�WKH�RSLQLRQV�H[SUHVVHG��'DWD�VRXUFHV�DQG�PHWKRGV�,�XVHG�LQ�
WKH�SUHSDUDWLRQ�RI�WKLV�HYLGHQFH�DUH�GHWDLOHG�LQ�$WWDFKPHQW����

�
6&23(�2)�(9,'(1&(�
��� 0\�HYLGHQFH� VKRZV� WKDW� WKH�DSSOLFDWLRQV� WR� LUULJDWH� LQ� WKH�8SSHU�:DLWDNL�

�KHUHDIWHU� UHIHUUHG� WR� DV� WKH� 0DFNHQ]LH� %DVLQ�� ZLOO� KDYH� VXEVWDQWLDO�
DGYHUVH� HIIHFWV� RQ� WKH� UHJLRQ¶V� VLJQLILFDQW� WHUUHVWULDO� ELRGLYHUVLW\�� ,� ZLOO�
IRFXV� RQ� YDVFXODU� SODQWV� DQG� YHJHWDWLRQ�� ZKLFK� LV� P\� PDLQ� DUHD� RI�
H[SHUWLVH��,�ZLOO�GHVFULEH��

•� 7KH� JHRJUDSKLF� DQG� HQYLURQPHQWDO� VFRSH� RI� P\� HYLGHQFH� �µWKH�
0DFNHQ]LH�%DVLQ¶��
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•� 7KH�DELRWLF�HQYLURQPHQW�
•� 7KH� HFRORJLFDO� KLVWRU\� RI� WKH� WHUUHVWULDO� HFRV\VWHPV�� IRFXVLQJ� RQ�

YHJHWDWLRQ�DQG�FKDQJH�
•� 3UHVHQW�GD\�WHUUHVWULDO�HFRV\VWHPV�DQG�ELRWD��ZLWK�D�IRFXV�RQ�IORUD�
•� 'LUHFW� DQG� LQGLUHFW� �RII�VLWH�� HIIHFWV� RI� LUULJDWLRQ� RQ� WKH� LQGLJHQRXV�

WHUUHVWULDO� HFRV\VWHPV� DQG� VSHFLHV�� DQG� OLNHO\� HIIHFWV� RI� WKLV�
SDUWLFXODU�DSSOLFDWLRQ�

•� 3DVW�DQG�UHFHQW�ORVV�RI�WHUUHVWULDO�LQGLJHQRXV�ELRGLYHUVLW\�DIIHFWHG�LQ�
WKH�FRQWH[W�RI�QDWLRQDO�ELRGLYHUVLW\�ORVV�

•� 7KH� SUHVHQW� H[WHQW� RI� SURWHFWLRQ� IRU� ELRGLYHUVLW\� LQ� WKH�0DFNHQ]LH�
%DVLQ�

•� 7KH� VLJQLILFDQFH� RI� WHUUHVWULDO� ELRGLYHUVLW\� DIIHFWHG� E\� WKLV�
DSSOLFDWLRQ�

)LQDOO\��,�ZLOO�VXPPDULVH�P\�PDLQ�SRLQWV��1RWH�WKDW�P\�HYLGHQFH�UHODWHV�WR�DOO�
8SSHU� :DLWDNL� DUHDV� DIIHFWHG� E\� WKHVH� DSSOLFDWLRQV� H[FHSW� ZKHUH� VSHFLILF�
DSSOLFDWLRQV�DUH�QDPHG��

*HRJUDSKLF�DQG�HQYLURQPHQWDO�VFRSH�RI�HYLGHQFH�
��� +HUH�,� UHIHU� WR� WKH�8SSHU�:DLWDNL�DUHDV�DIIHFWHG�E\�WKHVH�DSSOLFDWLRQV�DV�

µWKH�0DFNHQ]LH�%DVLQ¶��,�GHILQH�WKLV�DUHD�DV�WKH�H[WHQW�RI�WKH�/(1=�/HYHO�,�
(QYLURQPHQWV� (�� 1�� -� DQG� .� ZLWKLQ� RU� LPPHGLDWHO\� DGMDFHQW� WR� WKH�
0DFNHQ]LH� (FRORJLFDO� 5HJLRQ� �0F(ZHQ� ������ VHH� $WWDFKPHQW� ���� 7KLV�
]RQH� HQFRPSDVVHV� DOO� HQYLURQPHQWV� DIIHFWHG� E\� WKHVH� DSSOLFDWLRQV�
�H[FOXGLQJ�DVVRFLDWHG�LQIUDVWUXFWXUH���

����/(1=� �/DQG� (QYLURQPHQWV� RI� 1HZ�=HDODQG�� /HDWKZLFN� HW� DO�� ������ LV� D�
QDWLRQDO� ODQGVFDSH� FODVVLILFDWLRQ� WKDW� JURXSV� WRJHWKHU� VLWHV� ZLWK� VLPLODU�
HQYLURQPHQWDO� FKDUDFWHU�� 7KH� FOLPDWH�� VRLO�� DQG� ODQGIRUP� IDFWRUV� XVHG� WR�
FRQVWUXFW� WKH� FODVVLILFDWLRQ� KDYH� EHHQ� VHOHFWHG� IRU� WKHLU� LPSRUWDQFH� LQ�
LQIOXHQFLQJ� SODQW� JURZWK�� 7KHUHIRUH�� WKH� FODVVLILFDWLRQ� FDQ� EH� XVHG� WR�
LQGLFDWH� VLWHV� OLNHO\� WR� KDYH� VLPLODU� SRWHQWLDO� HFRV\VWHP�FKDUDFWHU�� 7KHVH�
VLWHV�DUH�QRW�QHFHVVDULO\� LGHQWLFDO� LQ�DOO�UHVSHFWV��EXW� LQ�WKHLU�QDWXUDO�VWDWH�
ZLOO� KDYH� VXSSRUWHG� EURDGO\� VLPLODU� JURXSV� RI� VSHFLHV� DQG� FRPSDUDEOH�
ELRORJLFDO�LQWHUDFWLRQV�DQG�SURFHVVHV���
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����/DQG�HQYLURQPHQWV�DUH�FODVVLILHG�DW� IRXU�QHVWHG�QDWLRQDO�OHYHOV��/HYHO� ,� LV�
WKH�PRVW�JHQHUDO��DQG�,�XVH�LW�IRU�VXPPDU\�LQIRUPDWLRQ�KHUH��/HYHO�,9�LV�WKH�
PRVW� GHWDLOHG�� DQG� WKH� PRVW� DSSURSULDWH� IRU� DVVHVVLQJ� YXOQHUDELOLW\� RI�
UHPDLQLQJ� ELRGLYHUVLW\� EHFDXVH� LW� EHVW� GHSLFWV� SRWHQWLDO� SDWWHUQV� RI�
ELRGLYHUVLW\�DQG�SDVW�FOHDUDQFH��:DONHU�HW�DO���������+HUH��,�XVH�/HYHO� ,9�
WR� SUHVHQW� VWDWLVWLFV� RQ� ODQG� FRYHU� ORVV� DQG� OHJDO� SURWHFWLRQ��0RUH� GHWDLO�
DERXW�/(1=�LV�DSSHQGHG�LQ�$WWDFKPHQW����

����1RWH�� EHFDXVH� ,� KDYH� XVHG� WKH� /(1=� HQYLURQPHQWV� DIIHFWHG� E\� WKH�
DSSOLFDWLRQV� WR� GHILQH� WKH� H[WHQW� RI� WKH� 0DFNHQ]LH� %DVLQ�� WKH� VWDWLVWLFV�
SUHVHQWHG�LQ�P\�HYLGHQFH�UHODWH�GLUHFWO\�WR�DUHDV�RI�VLPLODU�HQYLURQPHQWDO�
DQG�WKHUHIRUH�HFRORJLFDO�FKDUDFWHU���

����$V� GHILQHG� DERYH� �SDUDJUDSK� ���� WKH� WRWDO� ODQG� DUHD� RI� WKH� 0DFNHQ]LH�
%DVLQ� LV�DSSUR[LPDWHO\���������KD��7DEOH����PDSSHG�LQ�$WWDFKPHQW����RU�
������RI�DOO�1HZ�=HDODQG� ODQG��7KH�KLJKHU�SRUWLRQ��DERXW���������KD��RU�
����� RI� WKH� %DVLQ� LV� PDLQO\� /(1=� /HYHO� ,� (QYLURQPHQW� (� �&HQWUDO� 'U\�
)RRWKLOOV���ZKLFK� H[WHQGV� WR� DERXW� �����P�HOHYDWLRQ� �KHUHDIWHU� µ)RRWKLOOV¶�
HQYLURQPHQWV��� ,WV�PHGLDQ�HOHYDWLRQ� LV�DERXW�����P� �7DEOH�����7KH� ORZHU�
SRUWLRQ��DERXW���������KD��RU������LV�PDLQO\�/(1=�/HYHO�,�HQYLURQPHQW�1�
�(DVWHUQ� 6RXWK� ,VODQG� 3ODLQV�� KHUHDIWHU� µ3ODLQV¶��� O\LQJ� DOPRVW� HQWLUHO\�
EHORZ� ����P� HOHYDWLRQ� �PHGLDQ� HOHYDWLRQ� DERXW� ����P��� /(1=� /HYHO� ,�
HQYLURQPHQWV�.��&HQWUDO�8SODQG�5HFHQW�6RLOV��DQG�-��&HQWUDO�:HOO�'UDLQHG�
5HFHQW�6RLOV��WRJHWKHU�FRYHU�DERXW����RI�WKH�%DVLQ��DQG�ERWK�RFFXU�PDLQO\�
EHWZHHQ� ���� DQG� ����P� HOHYDWLRQ�� )RU� EUHYLW\�� ,� ZLOO� RIWHQ� UHIHU� WR�
HQYLURQPHQWV�-�DQG�.�WRJHWKHU�DV�µ5HFHQW�VRLO¶�HQYLURQPHQWV�KHUH��

�
7DEOH� ��� /(1=� /HYHO� ,� (QYLURQPHQWV� ZLWKLQ� RU� LPPHGLDWHO\� DGMDFHQW� WR� WKH�
0DFNHQ]LH�(FRORJLFDO�5HJLRQ�XVHG�KHUH�WR�GHILQH�WKH�0DFNHQ]LH�%DVLQ�
(QYLURQPHQW�
�/(1=�/HYHO�,���

5HIHUUHG�WR�
KHUH�DV�

/DQG�$UHD�LQ�
0DFNHQ]LH�%DVLQ�

�KD��

0HGLDQ�
HOHYDWLRQ�

�P���
(��&HQWUDO�'U\�)RRWKLOOV�� 
)RRWKLOOV
� �������� ����
-��&HQWUDO�:HOO�'UDLQHG�5HFHQW�
6RLOV�� 
5HFHQW�VRLOV
� ������ ����

.��&HQWUDO�8SODQG�5HFHQW�6RLOV�� 
5HFHQW�VRLOV
� ������� ����
1��(DVWHUQ�6RXWK�,VODQG�3ODLQV�� 
3ODLQV
� �������� ����
�
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�
����$ERXW�����RI�WKH�ODQG�DUHD�SURSRVHG�IRU�LUULJDWLRQ���F���������KD��LV�ZLWKLQ�


3ODLQV
�HQYLURQPHQWV��/HQ]�/HYHO� ,�1��������F��������KD��LV�ZLWKLQ�KLJKHU�
HOHYDWLRQ� 
)RRWKLOOV
�HQYLURQPHQWV��/HQ]�/HYHO� ,�(���DQG�WKH�UHPDLQLQJ����
�F�������KD��LV�LQ�
5HFHQW�VRLOV
�HQYLURQPHQWV��/HQ]�/HYHO�,�-�DQG�.��7DEOH�
���� )RUW\�VL[� /HYHO� ,9� HQYLURQPHQWV� RFFXU� LQ� WKH� %DVLQ� ZLWKLQ� WKHVH� IRXU�
/HYHO�,�HQYLURQPHQWV��DQG����KDYH�PRUH�WKDQ�����KD�ZLWKLQ�LW��$WWDFKPHQW�
����

�
7DEOH� ��� /DQG� DUHDV� SURSRVHG� IRU� LUULJDWLRQ� LQ� WKLV� DSSOLFDWLRQ� DQG� WKHLU�
SURSRUWLRQ�ZLWKLQ�/(1=�/HYHO�,�(QYLURQPHQWV�XVHG�WR�GHILQH�WKH�%DVLQ��
(QYLURQPHQW�
�/(1=�/HYHO�,��

5HIHUUHG�WR�
KHUH�DV�

/DQG�DUHD��KD��
SURSRVHG�IRU�

LUULJDWLRQ�LQ�WKH�
0DFNHQ]LH�%DVLQ��

��RI�WRWDO�ODQG�
DUHD�SURSRVHG�IRU�
LUULJDWLRQ�LQ�WKH�
0DFNHQ]LH�%DVLQ�

(��&HQWUDO�'U\�)RRWKLOOV�� 
)RRWKLOOV
� ������ �����
-��&HQWUDO�:HOO�'UDLQHG�5HFHQW�
6RLOV��


5HFHQW�
VRLOV
� ��� ����

.��&HQWUDO�8SODQG�5HFHQW�6RLOV�� 
5HFHQW�
VRLOV
� ������ ����

1��(DVWHUQ�6RXWK�,VODQG�3ODLQV�� 
3ODLQV
� ������� �����
��/DQG�SURSRVHG�IRU�LUULJDWLRQ�UHIHUV�WR�WKH�DUHDV�FRQVLGHUHG�LQ�WKLV�8SSHU�:DLWDNL�
5HVRXUFH�&RQVHQW�+HDULQJ��EDVHG�RQ�GDWD�VXSSOLHG�E\�WKH�'HSDUWPHQW�RI�
&RQVHUYDWLRQ�RQ����2FW�������(VWLPDWHG�DUHDV�DUH�URXQGHG�WR�WKH�QHDUHVW����KD��
1RWH�WKDW�QR�HVWLPDWHV�DUH�LQFOXGHG�RI�DGGLWLRQDO�DUHDV�WKDW�ZRXOG�EH�DIIHFWHG�E\�
DVVRFLDWHG�LQIUDVWUXFWXUH�VXFK�DV�URDGV��VKHGV��FDQDOV�DQG�SLSHOLQHV��DV�WKHVH�GDWD�
ZHUH�QRW�SURYLGHG�E\�WKH�'HSDUWPHQW��
�
����7KH�/DQG�7\SHV�FODVVLILFDWLRQ�RI� /\QQ� ������� LV�PRUH�JHQHUDOO\�XVHG� IRU�

ODQGVFDSH�DQG�JHRPRUSKRORJ\� DQDO\VHV�� DQG� LV� EDVHG�RQ� WKH� VDPH� VRLO�
DQG� ODQGIRUP� LQIRUPDWLRQ� DV� /(1=�� 0\� FODVVLILFDWLRQ� RI� WKH� %DVLQ� LQWR�

)RRWKLOOV
�DQG� 
3ODLQV
� LV�EURDGO\�HTXLYDOHQW� WR�/DQG�7\SHV�+��DQG�+��RI�
/\QQ� �������� $V� 7DEOH� �� VKRZV��P\� µ)RRWKLOOV¶� HQYLURQPHQWV� FRUUHVSRQG�
DSSUR[LPDWHO\� WR� WKH� KLJKHU� µ*ODFLDO� DQG� )OXYLDO� %DVLQ� )ORRU¶� /DQG� 7\SH�
+��� DQG� P\� µ3ODLQV¶� HQYLURQPHQW� FRUUHVSRQGV� WR� WKH� ORZHU� µ%DVLQ� )ORRU�
2XWZDVK� 3ODLQV¶� /DQG� 7\SH� +�� RI� /\QQ� �������� 0\� µ5HFHQW� VRLOV¶�
HQYLURQPHQWV�DUH�HTXLYDOHQW� WR� WKH�PHDQGHU� IORRGSODLQ��YDOOH\� ILOO�VZDPS��
WHUUDFH�DQG�PRUDLQH�EDFNVZDPS�ODQGIRUP�FRPSRQHQWV�RI�+���WKH�EUDLGHG�

���������������������������������������� ��������������
� %DVHG� RQ� VSDWLDO� LQIRUPDWLRQ� IRU� DSSOLFDWLRQ� DUHDV� VXSSOLHG� E\� WKH� 'HSDUWPHQW� RI�
&RQVHUYDWLRQ�RQ����2FWREHU������
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IORRGSODLQ�DQG�PHDQGHU� IORRGSODLQ�DQG�EDFNVZDPS� ODQGIRUP�FRPSRQHQWV�
LQ�+��RI�/\QQ���������

7DEOH����3URSRUWLRQV�RI�/\QQ��������+��DQG�+��ODQG�W\SHV�ZLWKLQ�/(1=�/HYHO�,�
HQYLURQPHQWV�LQ�WKH�0DFNHQ]LH�%DVLQ�DV�GHILQHG�LQ�P\�HYLGHQFH��
(QYLURQPHQW�
�/(1=�/HYHO�,���

5HIHUUHG�WR�
KHUH�DV� 3HUFHQW�LQ�/\QQ��������/DQG�7\SH�

(��&HQWUDO�'U\�)RRWKLOOV�� 
)RRWKLOOV
� ����LQ�+��DQG�����LQ�+��
-��&HQWUDO�:HOO�'UDLQHG�5HFHQW�
6RLOV�� 
5HFHQW�VRLOV
� ����LQ�+��DQG�����LQ�+��

.��&HQWUDO�8SODQG�5HFHQW�6RLOV�� 
5HFHQW�VRLOV
� ����LQ�+��DQG�����LQ�+��
1��(DVWHUQ�6RXWK�,VODQG�3ODLQV�� 
3ODLQV
� ����LQ�+��
�
$%,27,&��3+<6,&$/��(19,5210(17�
����7KH�DELRWLF�HQYLURQPHQW�RI�WKH�0DFNHQ]LH�%DVLQ��$WWDFKPHQW����LV�RQH�RI�

1HZ�=HDODQG¶V�PRVW� GLVWLQFWLYH�� D� KLJK�� LQODQG� EDVLQ� WRWDOO\� GHULYHG� IURP�
JODFLDO� ODQGIRUPV��ZLWK�D�VHDVRQDOO\�GU\��FRQWLQHQWDO�FOLPDWH�FKDUDFWHULVHG�
E\�VKRUW�ZDUP�VXPPHUV�DQG�VRPH�RI�1HZ�=HDODQG
V�FROGHVW�ZLQWHUV��7KH�
FOLPDWLF�H[WUHPHV�RI�GURXJKW�� IURVW�� FROG��KHDW��DQG�ZLQG��RIWHQ�FRPELQHG�
ZLWK�VKDOORZ��VWRQ\�DQG�LQIHUWLOH�VRLOV��FUHDWH�D�KLJKO\�VWUHVVIXO�HQYLURQPHQW�
WKDW� KDV� JLYHQ� ULVH� WR� D� GLVWLQFWLYH�� VWUHVV�WROHUDQW� WHUUHVWULDO� LQGLJHQRXV�
SODQW� DQG� DQLPDO� ELRWD�� 7KH� LQGLJHQRXV� ELRORJLFDO� GLYHUVLW\� �KHUHDIWHU�
ELRGLYHUVLW\�� RI� WKH� %DVLQ� LV� FRQVHTXHQWO\� YHU\� GLVWLQFWLYH� LQ� D� QDWLRQDO�
FRQWH[W��

�
(&2/2*,&$/�+,6725<�2)�7+(�0$&.(1=,(�%$6,1�

(YROXWLRQDU\�KLVWRU\�
����7KH� GLVWLQFWLYHQHVV� RI� WKH� ELRGLYHUVLW\� RI� WKH� 0DFNHQ]LH� %DVLQ� LV� D�

FRQVHTXHQFH� RI� ERWK� WKH� HQYLURQPHQW� DQG� WKH� %DVLQ� KLVWRU\� RI� UHODWLYH�
LVRODWLRQ� WKURXJK� WKH�3OHLVWRFHQH�JODFLDWLRQV�� 7KLV� OHG� WR� WKH�HYROXWLRQ� RI�
PDQ\�VSHFLHV�DQG�VXEVSHFLHV�WKDW�DUH�HQGHPLF�WR�WKH�%DVLQ��HVSHFLDOO\�LQ�
WKH� OHDVW� PRELOH� JURXSV� �SDUWLFXODUO\� LQYHUWHEUDWHV� DQG� QRQ�GLDGURPRXV��
ILVKHV���

���������������������������������������� ��������������
��7KH�WHUP�QRQ�GLDGURPRXV�UHIHUV�WR�ILVK�WKDW�GR�QRW�QHHG�D�PDULQH�SKDVH�WR�WKHLU�OLIH�F\FOH�
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+RORFHQH�YHJHWDWLRQ��
����$W�WKH�HQG�RI�WKH�ODVW�LFH�DJH��FD��������\HDUV�DJR���WKH�YHJHWDWLRQ�RI�WKH�

0DFNHQ]LH�%DVLQ�ZDV�GRPLQDWHG�E\�JUDVVODQGV�DQG�DVVRFLDWHG�KHUEV�WKDW�
SULPDULO\� FRORQLVHG� QHZ� VXUIDFHV� DV� LFH� UHWUHDWHG�� $� FRPSOH[�PRVDLF� RI�
IRUHVW��VFUXE��VKUXEODQG�DQG�JUDVVODQG� WKHQ�GHYHORSHG�UHIOHFWLQJ�UHJLRQDO�
DQG�ORFDO�JUDGLHQWV�RI�FOLPDWH�DQG�VRLOV��0F*ORQH��������

����,PPHGLDWHO\� SULRU� WR� KXPDQ� DUULYDO� �FD� ���� \HDUV� DJR��� WKH� SRGRFDUSV�
+DOO¶V� WRWDUD�� FHOHU\� SLQH� DQG� ERJ� SLQH� SUREDEO\� GRPLQDWHG� D� FRQWLQXXP�
IURP�ORZ�IRUHVW�LQ�PRLVW�IHUWLOH�VLWHV�WR�VFUXE�RQ�KLJKO\�OHDFKHG�GU\�LQIHUWLOH�
VLWHV�� 6PDOO�OHDYHG� DQJLRVSHUP� �L�H�� QRQ�SRGRFDUS�� VFUXE� �RI� 2OHDULD��
&RSURVPD�DQG�+HEH�VSHFLHV��DQG�PDWDJRXUL��DQG�VKRUW��)HVFXH�DQG�3RD��
WXVVRFN�DQG�RWKHU�VPDOO�QDWLYH�JUDVVHV�OLNHO\�JUHZ�RQ�VKDOORZ��H[FHVVLYHO\�
ZHOO�GUDLQHG�VRLOV� LQ�GULHU�DUHDV��DQG�RQ� UHJXODUO\�GLVWXUEHG�VLWHV�VXFK�DV�
UHFHQW� IORRGSODLQ� DQG� RXWZDVK� VXUIDFHV�� +LJK� SURSRUWLRQV� RI� WKH� %DVLQ
V�
UDUH�DQG� WKUHDWHQHG�QDWLYH�SODQW�DQG� LQYHUWHEUDWH�VSHFLHV�RFFXU� LQ�VKRUW��
RSHQ� YHJHWDWLRQ� RQ� VLPLODUO\� KLJK�VWUHVV� DQG�RU� GLVWXUEHG� KDELWDWV� WRGD\��
ZKLFK� VXJJHVWV� WKHVH� KDELWDWV� ZHUH� ZHOO� UHSUHVHQWHG� LQ� WKH� YHJHWDWLRQ�
PDWUL[�IRU�WKRXVDQGV�RI�\HDUV��

+XPDQ�LQGXFHG�FKDQJH�
����%XULHG� FKDUFRDOV� DQG� SROOHQ� VXJJHVW� QDWXUDO� ILUHV� ZHUH� LQIUHTXHQW� DQG�

VHSDUDWHG� E\� WKRXVDQGV� RI� \HDUV� EHIRUH� KXPDQ� VHWWOHPHQW� �0F*ORQH� 	�
0RDU�������5RJHUV�HW�DO���������,W�LV�OLNHO\�WKDW�WKHVH�ILUHV�ORFDOO\�UHGXFHG�
SRGRFDUS�VKUXEV��DOWHUHG�FDQRS\�FRPSRVLWLRQ��DQG� WHPSRUDULO\� LQFUHDVHG�
VKRUW� JUDVVHV� �0F*ORQH� 	�0RDU� ������� ([WHQVLYH� DQG� UHSHDWHG� EXUQLQJ�
FRPPHQFHG�RQO\�ZLWK�WKH�DUULYDO�RI�0DRUL�DURXQG�����\HDUV�DJR��0F*ORQH�
	�0RDU��������FDXVLQJ�D�VXGGHQ�ZLGHVSUHDG�ORVV�RI�FRQLIHU�VFUXE�RQ�WKH�
EDVLQ�IORRU�DQG�RI�IRUHVW�RQ�WKH�VXUURXQGLQJ�VORSHV��IURP�ZKLFK�WKHUH�KDV�
EHHQ� OLWWOH� VXEVHTXHQW� UHFRYHU\�� 6KRUW� WXVVRFN� JUDVVODQGV�� UHG� WXVVRFN�
JUDVVODQGV� DQG� GU\� VKUXEODQG� FRPPXQLWLHV� FRUUHVSRQGLQJO\� H[SDQGHG�
GUDPDWLFDOO\� IURP�SUHYLRXVO\� UHVWULFWHG�VLWHV�RQ� WKH�EDVLQ� IORRU��DQG�VQRZ�
WXVVRFN� GHVFHQGHG� GRZQ�VORSH� WR� RFFXS\� DUHDV� SUHYLRXVO\� XQGHU� IRUHVW�
DQG�VKUXEODQG�FRYHU�EHORZ�WKH�UHJLRQDO�WUHHOLQH��ZKLFK�OLHV�EHWZHHQ������
P�DQG������P�LQ�WKH�0DFNHQ]LH�(FRORJLFDO�5HJLRQ���+XPDQ�KXQWLQJ�OHG�WR�
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WKH� H[WHUPLQDWLRQ� RI� QXPHURXV� PRD� VSHFLHV� DQG� WKH� +DDVW¶V� HDJOH�
�+DUSRJRUQLV�PRRUHL���+RZHYHU��0DRUL�LQWURGXFHG�QR�SODQW�ZHHG�VSHFLHV��

����:KHQ�(XURSHDQV�ILUVW�DUULYHG�DURXQG�������WKH�EDVLQ�IORRU�ODQGVFDSH�ZDV�
DQ� H[WHQVLYH� SODLQ� RI� LQGLJHQRXV� WXVVRFN� DQG� VFUXE�� GHVFULEHG� E\� YRQ�
+DDVW� �������DV�D� µJUHDW� WDZQ\�H[SDQVH�RI� ORZ� WXVVRFN�JUDVVODQG¶�ZKLFK�
PHUJHG� LQWR� µVQRZ�JUDVV¶�DW�KLJKHU�DOWLWXGHV��+H�YLYLGO\�UHFRUGV�H[WHQVLYH�
ZHWODQGV�� GHQVH� VKUXEODQG� WKLFNHWV� DQG� VSHDUJUDVV� RQ� WKH� EDVLQ� IORRU��
)HVFXH� WXVVRFN� �)HVWXFD� QRYDH�]HODQGLDH�� GRPLQDWHG� WKH� VKRUW� WXVVRFN�
JUDVVODQGV��DV�LW�VWLOO�GRHV�WRGD\��ZLWK�EOXH�WXVVRFN��SOXPH�JUDVV�DQG�EOXH�
ZKHDW�JUDVV��3RD��'LFKHODFKQH��DQG�(O\PXV�VSHFLHV��FRPPRQ��

����(XURSHDQ�VHWWOHPHQW�FRQWLQXHG�WKH�PRGLILFDWLRQ�RI�WKH�YHJHWDWLRQ��*UD]LQJ�
RI� VWRFN� IURP� WKH� ODWH� ����V� �2¶&RQQRU� 	� .HUU� ������� ILUH�� DQG�
LQWURGXFWLRQV�RI�UDEELWV�DQG�QXPHURXV�H[RWLF�SODQW�VSHFLHV��KDYH�FDXVHG�D�
JHQHUDO�GHSOHWLRQ�RI�QDWLYH�HFRV\VWHPV� WKURXJKRXW� WKH�0DFNHQ]LH�%DVLQ��
/DUJH�DUHDV�RI� WDOO� WXVVRFN�JUDVVODQGV�ZHUH�WUDQVIRUPHG�WR�VKRUW� WXVVRFN�
JUDVVODQGV��DFFRPSDQLHG�E\�GHFUHDVHV� LQ� WKH� VWDWXUH�DQG�GHQVLW\�RI� WKH�
WXVVRFNV�DQG� LQFUHDVHV� LQ� XQSDODWDEOH�DQG�RU�JUD]LQJ�WROHUDQW�QRQ�QDWLYH�
SODQWV��&RQQRU�������2¶&RQQRU�������VXFK�DV�5XPH[�DFHWRVHOOD�DQG�WKH�
IODWZHHG�+LHUDFLXP�SLORVHOOD��7UHVNRQRYD��������

����%LRWLF� FKDQJHV� LQ� WKH� 0DFNHQ]LH� %DVLQ� DUH� RQJRLQJ�� DQG� PDQ\� QDWLYH�
VSHFLHV� DUH� QRZ� UHJLRQDOO\� WKUHDWHQHG� DQG� GHFOLQLQJ�� WKH\� DUH� RIWHQ�
FRQFHQWUDWHG� LQ� VPDOO� UHIXJHV� DQG� KDYH� UHGXFHG� UHJHQHUDWLRQ�� DV� D�
FRQVHTXHQFH�RI��DPRQJ�RWKHU�WKLQJV��ILUH��KHUELYRU\�E\�KDUHV��VKHHS��DQG�
UDEELWV�� KHUELFLGH� VSUD\V�� GUDLQDJH�� HXWURSKLFDWLRQ�� SROOXWLRQ�� FRPSHWLWLRQ�
IURP� ZHHGV�� DQG� KDELWDW� PRGLILFDWLRQ� DQG� FOHDUDQFH� IRU� K\GURHOHFWULFLW\��
WUDQVSRUW��SHUL�XUEDQ�VHWWOHPHQW��DJULFXOWXUH�DQG�IRUHVWU\��

����'HVSLWH� WKHVH� KXPDQ�LQGXFHG� FKDQJHV�� OHVV�GHYHORSHG� ODQG� LQ� WKH�
0DFNHQ]LH�%DVLQ�JHQHUDOO\�UHWDLQV�PXFK�RI�WKH�QDWXUDO�FKDUDFWHU�REVHUYHG�
E\� WKH� ILUVW�(XURSHDQV��7XVVRFN�JUDVVODQGV��VKUXEODQG�DQG�ZHWODQG�SODQW�
FRPPXQLWLHV�GRPLQDWHG�E\�QDWLYH�VSHFLHV�VWLOO�FRYHU�H[WHQVLYH�FRQQHFWHG�
VHTXHQFHV�RI�JODFLDO� ODQGIRUPV��&XUUHQWO\� WKH\�DUH�VKRUWHU��PDUNHGO\� OHVV�
ZRRG\��PRUH�LQYDGHG�E\�H[RWLF�SODQWV��DQG�OHVV�ULFK�LQ�QDWLYH�VSHFLHV��EXW�
WKH\�VWLOO�VXSSRUW�D�KLJK�GLYHUVLW\�RI�QDWLYH�SODQWV�DQG�DQLPDOV��7KH�VSHFLHV�



� �

DVVHPEODJHV� DUH� RIWHQ� GLVWLQFWLYH� WR� WKH� 0DFNHQ]LH� %DVLQ�� DQG� UHIOHFW�
QDWXUDO�HQYLURQPHQWDO� YDULDWLRQ�DQG�VXEWOH�PLFUR�KDELWDWV�DVVRFLDWHG�ZLWK�
WKH�%DVLQ¶V�QDWXUDO�GU\ODQG�HFRV\VWHPV��7KH\�DUH�QDWLRQDO�VWURQJKROGV�IRU�
QXPHURXV�LQGLJHQRXV�VSHFLHV�WKDW�DUH�WKUHDWHQHG�RU�QDWXUDOO\�XQFRPPRQ�
DW� D� QDWLRQDO� OHYHO�� ,Q� P\� HYLGHQFH�� ,� UHIHU� WR� WKHVH� DV� 
OHVV�GHYHORSHG
�
FRPPXQLW\�W\SHV��

����,Q� UHFHQW� GHFDGHV�� ZLOGLQJ� FRQLIHUV� KDYH� VSUHDG� LQWR� PDQ\� SDUWV� RI� WKH�
%DVLQ� IURP� SODQWDWLRQV�� HOLPLQDWLQJ� LQGLJHQRXV� FRPPXQLWLHV� ZKHUH� WKH\�
KDYH� QRW� EHHQ� FRQWUROOHG�� 6LQFH� ������ WKHUH� KDV� DOVR� EHHQ� D� WUHQG� WR�
FRQYHUW�WKH�JUDVVODQGV�RI�WKH�0DFNHQ]LH�%DVLQ�WR�LPSURYHG�H[RWLF�SDVWXUH��
WKURXJK� RYHUVRZLQJ�� GLUHFW� GULOOLQJ� DQG� WRSGUHVVLQJ� RI� WKH� WXVVRFN�
JUDVVODQGV�� DQG��PRUH� UHFHQWO\�� FXOWLYDWLRQ� DQG� LUULJDWLRQ��0RUH� WKDQ� DQ\�
SUHYLRXV�IDUPLQJ�DFWLYLW\��WKHVH�PHWKRGV�UHPRYH�WKH�LQGLJHQRXV�WHUUHVWULDO�
IORUD�DQG� LQYHUWHEUDWH� IDXQD�DQG� UHSODFH� WKHP�ZLWK�PRUH� UDSLGO\�JURZLQJ�
H[RWLF�SDVWXUH�DQG�IHHGVWRFN�VSHFLHV���

�
35(6(17�'$<� 7(55(675,$/� (&26<67(06� $1'� %,27$� 2)� 7+(�
0$&.(1=,(�%$6,1�

1DWXUDOO\�UDUH�HFRV\VWHPV�
����1HZ�=HDODQG¶V� QDWXUDOO\� UDUH�HFRV\VWHPV� �DOVR� NQRZQ�DV� µRULJLQDOO\� UDUH¶�

RU� µKLVWRULFDOO\� UDUH¶� HFRV\VWHPV�� DUH� WKRVH� WKDW�ZHUH� UDUH� EHIRUH� KXPDQ�
FRORQLVDWLRQ� RI� 1HZ�=HDODQG�� 7KH\� W\SLFDOO\� FRPSULVH� OHVV� WKDQ� ��� RI�
1HZ�=HDODQG¶V� ODQG� DUHD�� DQG�RIWHQ� KDYH� KLJKO\� VSHFLDOLVHG� DQG�GLYHUVH�
IORUDV� DQG� IDXQDV� FKDUDFWHULVHG� E\� UHODWLYHO\� KLJK� SURSRUWLRQV� RI� HLWKHU�
HQGHPLF�RU�QDWLRQDOO\�UDUH�VSHFLHV��:LOOLDPV�HW�DO���������1DWLRQDO�3ULRULW\�
�� IRU� SURWHFWLQJ� UDUH� DQG� WKUHDWHQHG� QDWLYH� ELRGLYHUVLW\� RQ� SULYDWH� ODQG�
�0I(������� LV� µWR�SURWHFW� LQGLJHQRXV�YHJHWDWLRQ�DVVRFLDWHG�ZLWK�³RULJLQDOO\�
UDUH´�WHUUHVWULDO�HFRV\VWHP�W\SHV�QRW�DOUHDG\�FRYHUHG�E\�SULRULWLHV���DQG��¶��
7KH� QDWLRQDO� OLVW� RI� VXFK� HFRV\VWHPV� LV� DYDLODEOH� RQ� WKH� /DQGFDUH�
5HVHDUFK�ZHEVLWH��

����7KH�0DFNHQ]LH�%DVLQ� VXSSRUWV� WKH� KLJKHVW� GHQVLW\� DQG�DUHD�RI� QDWXUDOO\�
UDUH�HFRV\VWHPV�RI�DQ\�UHJLRQ�LQ�1HZ�=HDODQG�RI�VLPLODU�VL]H��,QGHHG��WKH�
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UHPDLQLQJ�LQGLJHQRXV�HFRV\VWHPV�RI�WKH�%DVLQ�DUH�DOPRVW�ZKROO\�PDGH�XS�
RI� VL[� RI� WKH� ��� QDWXUDOO\� UDUH� HFRV\VWHPV� LGHQWLILHG� WKURXJKRXW�
1HZ�=HDODQG�� QDPHO\� PRUDLQHV�� LQODQG� RXWZDVK� VXUIDFHV�� LQODQG� VDQG�
GXQHV�� EUDLGHG� ULYHUV�� HSKHPHUDO� ZHWODQGV� �RU� NHWWOHKROHV�� DQG� WDUQV�
�:LOOLDPV�HW�DO���������7KHVH�HFRV\VWHPV�FRQWDLQ�GLVWLQFWLYH�DVVHPEODJHV�
RI� SODQW� DQG� DQLPDO� VSHFLHV� WKDW� DUH� DGDSWHG� WR� DQ� H[WUHPH� DELRWLF�
HQYLURQPHQW� DQG� DUH� JHQHUDOO\� VPDOO�� VORZ�JURZLQJ� DQG� GURXJKW�WROHUDQW��
7KH\� VXSSRUW� QXPHURXV� QDWLRQDOO\� WKUHDWHQHG� SODQWV� DQG� UHJLRQDOO\�
HQGHPLF�LQYHUWHEUDWHV���

����$� NH\� IHDWXUH� RI� WKHVH� QDWXUDOO\� UDUH� HFRV\VWHPV� LV� WKDW� WKH\� RFFXU�
WRJHWKHU� LQ� FRQWLQXRXV� PRVDLFV� DFURVV� OLWWOH�IUDJPHQWHG� VHTXHQFHV� RI�
ODUJHO\� XQGHYHORSHG� JODFLDO� ODQGIRUPV�� WKHLU� HFRORJLFDO� FRQWH[W� UHPDLQV�
UHODWLYHO\�LQWDFW�DQG�FRQQHFWHG��7R�P\�NQRZOHGJH��WKHUH�LV�QR�RWKHU�SODFH�
LQ�1HZ�=HDODQG�ZKHUH�WKHVH�UDUH�HFRV\VWHPV�RFFXU�WR�VXFK�DQ�H[WHQW�DQG�
LQ�QDWXUDO�VHTXHQFHV�LQ�D�UHODWLYHO\�ORZ�O\LQJ�ODQGVFDSH��,Q�FRQWUDVW��PRVW�
QDWXUDOO\� UDUH� HFRV\VWHPV� LQ� 1HZ�=HDODQG¶V� PRUH� PHVLF� ORZODQG� DQG�
PRQWDQH� ]RQHV� KDYH� DOUHDG\� EHHQ� ORVW� WR� GHYHORSPHQW�� DQG� UHPDLQLQJ�
H[DPSOHV� DUH� W\SLFDOO\� LVRODWHG�� ,� GHVFULEH� WKHVH� UDUH� HFRV\VWHPV� DQG�
DVVRFLDWHG�ZHWODQGV�RI�WKH�%DVLQ�LQ�$WWDFKPHQW����

����7KLV�LQWHUFRQQHFWHG�FRPSOH[�RI�QDWXUDOO\�UDUH�HFRV\VWHPV��DQG�DVVRFLDWHG�
ZHWODQGV� DQG� IUHVKZDWHU� KDELWDWV� WRJHWKHU� VXSSRUW� WKH� GLVWLQFWLYH�
ELRGLYHUVLW\�RI� WKH�0DFNHQ]LH�%DVLQ��7KH�ELRGLYHUVLW\�GHSHQGHQW�XSRQ�WKH�
PDLQWHQDQFH� RI� VL]HDEOH� DUHDV� RI� FRQQHFWHG� DQG� UHODWLYHO\� XQGHYHORSHG�
KDELWDW� KHUH� LQFOXGHV� SRSXODWLRQV� RI� UHJLRQDOO\� HQGHPLF� DQG� WKUHDWHQHG�
LQYHUWHEUDWH�DQG�IUHVKZDWHU�ILVK��DQG�LQWHUQDWLRQDOO\� LPSRUWDQW�SRSXODWLRQV�
RI�PLJUDWRU\�ZDGLQJ� ELUGV�� JXOOV� DQG� WHUQV� LQ� DGGLWLRQ� WR� WKH�PRVWO\� 1HZ�
=HDODQG� HQGHPLF� DQG� QDWLRQDOO\� HQGDQJHUHG� GU\ODQG� SODQW� KDELWDWV� DQG�
VSHFLHV�WKDW�DUH�WKH�IRFXV�RI�P\�HYLGHQFH��

�
7+5($7(1('�$1'�$7�5,6.�)/25$�2)�7+(�0$&.(1=,(�%$6,1�
����3URWHFWLRQ� RI� WKH� KDELWDWV� RI� LQGLJHQRXV� WKUHDWHQHG� VSHFLHV� LV� D� QDWLRQDO�

SULRULW\� �0I(� ������ $SSHQGL[� ���� 7KH� 0DFNHQ]LH� %DVLQ¶V� JUDVVODQGV��
VKUXEODQGV� DQG� ZHWODQGV� VXSSRUW� QXPHURXV� LQGLJHQRXV� SODQW� VSHFLHV�
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NQRZQ�WR�EH�WKUHDWHQHG�RU�QDWXUDOO\�XQFRPPRQ�DW�D�QDWLRQDO�OHYHO��$�KLJK�
SURSRUWLRQ� RI� WKHVH� WKUHDWHQHG� VSHFLHV� RFFXU� LQ� UDUH� HFRV\VWHPV� RI� WKH�
PRUH� H[WUHPH�� GULHU�� ORZHU� 3ODLQV� HQYLURQPHQWV� WKDW� DUH� SUHGRPLQDQWO\�
SURSRVHG� IRU� LUULJDWLRQ�� 7KHVH� UDUH� VSHFLHV� DUH� SDWFKLO\� DQG� ZLGHO\�
GLVWULEXWHG� DFURVV� D� KLJK� SURSRUWLRQ� RI� WKH� %DVLQ¶V� UHPDLQLQJ� OHVV�
GHYHORSHG� JUDVVODQGV�� DQG� PRVW� SRSXODWLRQV� DUH� XQGHU� SUHVVXUH� IURP�
FRPELQDWLRQV�RI�IDFWRUV�OLVWHG�LQ�SDUDJUDSKV����DQG�����

����7KH�WKUHDW�VWDWXV�RI�1HZ�=HDODQG¶V�IORUD�ZDV�PRVW�UHFHQWO\�UHYLVHG�LQ������
DQG�SXEOLVKHG�LQ������LQ�WKH�1HZ�=HDODQG�-RXUQDO�RI�%RWDQ\��GH�/DQJH�HW�
DO��������VHH�$WWDFKPHQW�����,Q�GHWHUPLQLQJ�D�VSHFLHV¶�WKUHDW�VWDWXV��HDFK�
SODQW�VSHFLHV�LV�DVVHVVHG�DJDLQVW�FULWHULD�WR�JDXJH�LWV�WKUHDW�RI�H[WLQFWLRQ��
µ7KUHDWHQHG¶� VSHFLHV� DUH� WKRVH� WD[D� LQ� WKH� 1DWLRQDOO\� &ULWLFDO�� 1DWLRQDOO\�
(QGDQJHUHG�DQG�1DWLRQDOO\�9XOQHUDEOH�FDWHJRULHV��7RZQVHQG�HW�DO���������
2WKHU�VSHFLHV�DUH�FRQVLGHUHG� µ$W�5LVN¶�RI�H[WLQFWLRQ�EHFDXVH�RI�GHFOLQLQJ�
SRSXODWLRQV� DQG�RU� VPDOO� UHVWULFWHG� SRSXODWLRQ� VL]HV� �µ$W� 5LVN¶� FDWHJRULHV�
DUH�'HFOLQLQJ��1DWXUDOO\�8QFRPPRQ��DQG�5HOLFW���

����2I� WKLV� QDWLRQDO� OLVW�� ��� 
7KUHDWHQHG¶� DQG� ��� µ$W� 5LVN¶� SODQW� RFFXU� LQ� WKH�
0DFNHQ]LH� %DVLQ� IORRU� HQYLURQPHQWV�� UHSUHVHQWLQJ� ���� DQG� ���� RI� WKH�
WRWDO� µ7KUHDWHQHG¶�DQG� µ$W�5LVN¶� IORUDV�RI�&DQWHUEXU\� UHVSHFWLYHO\�� DQG����
DQG� ��� RI� WKH� QDWLRQDO� WRWDOV� IRU� WKHVH� FDWHJRULHV� �7DEOH� ���� 7KH� %DVLQ�
DOVR�VXSSRUWV�VL[�
'DWD�'HILFLHQW
�SODQWV������RI�WKH�QDWLRQDO�WRWDO�DQG�����
RI�WKRVH�LQ�&DQWHUEXU\���WKHVH�DUH�SODQWV�IRU�ZKLFK�LQVXIILFLHQW�LQIRUPDWLRQ�
H[LVWV� IRU� DVVHVVPHQW� DQG� FDWHJRULVDWLRQ�� EXW� WKH� SDQHO� VHHV� UHDVRQ� WR�
EHOLHYH� WKH\� DOVR�ZDUUDQW� OLVWLQJ� �7RZQVHQG� HW� DO�� ������ GH� /DQJH� HW� DO��
�������

����&DQWHUEXU\�5HJLRQ�KDV�WKH�VHFRQG�KLJKHVW�QXPEHU�RI�
7KUHDWHQHG
�SODQWV�
RI�DQ\�ERWDQLFDO�UHJLRQ�LQ�1HZ�=HDODQG��GH�/DQJH�HW�DO��������GXH�PDLQO\�
WR� WKH� PRGLILFDWLRQ� DQG� FRPSOHWH� ORVV� LQ� WKH� SDVW� RI� LQGLJHQRXV�
HFRV\VWHPV� DFURVV� D� KLJK� SURSRUWLRQ� RI� LWV� ORZODQG� DQG� PRQWDQH� ODQG�
DUHDV��

�
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7DEOH����1XPEHU�RI�SODQWV�LQ�HDFK�RI�WKH�1=�WKUHDW�FODVVLILFDWLRQ�FDWHJRULHV�IRU�
1HZ�=HDODQG��&DQWHUEXU\�DQG�WKH�0DFNHQ]LH�%DVLQ�

� 1HZ�=HDODQG
��

&DQWHUEXU\
�� 0DFNHQ]LH�%DVLQ�

7KUHDW�&DWHJRU\�
1XPEHU�RI�

SODQWV�
1XPEHU�RI�

SODQWV�
1XPEHU�

RI�
SODQWV�

��RI�
1HZ�=HDODQG�

��RI�
&DQWHUEXU\�

([WLQFW� �� �� � ���� ����
1DWLRQDOO\�&ULWLFDO� ��� ��� ��� ����� �����
1DWLRQDOO\�
(QGDQJHUHG� ��� ��� �� ����� �����
1DWLRQDOO\�9XOQHUDEOH� ��� ��� �� ����� �����
'HFOLQLQJ� ��� ��� ��� ����� �����
1DWXUDOO\�8QFRPPRQ� ���� ���� ��� ���� �����
5HFRYHULQJ� �� �� � ���� ����
5HOLFW� ��� �� � ���� ����

'DWD�'HILFLHQW� ��� ��� �� ����� �����
� � � � � �

$OO�
7KUHDWHQHG
��
SODQWV� ���� ��� ��� ����� �����
7RWDO�
$W�5LVN
��SODQWV� ���� ���� ��� ���� �����
��IURP�GH�/DQJH�HW�DO���������
��/LVW�XSGDWHG�IURP�GH�/DQJH�HW�DO���������E\�'HSDUWPHQW�RI�&RQVHUYDWLRQ�
&DQWHUEXU\�&RQVHUYDQF\�
��1DWLRQDOO\�&ULWLFDO��1DWLRQDOO\�(QGDQJHUHG�DQG�1DWLRQDOO\�9XOQHUDEOH�
��'HFOLQLQJ��1DWXUDOO\�8QFRPPRQ��5HFRYHULQJ�DQG�5HOLFW�
�

5HVLOLHQFH�RI�0DFNHQ]LH�%DVLQ�WHUUHVWULDO�HFRV\VWHPV�
����7HNDSR�6FLHQWLILF�5HVHUYH� LV�DQ�DSSUR[LPDWHO\�������KD�DUHD�RI�PRUDLQH�

DQG� LQODQG� RXWZDVK� VXUIDFHV� WKDW� LQFOXGHV� HSKHPHUDO� ZHWODQGV�� DQG�
HQFRPSDVVHV�µ3ODLQV¶������RI�LWV�ODQG�DUHD���µ)RRWKLOOV¶�������DQG�µ5HFHQW�
VRLOV¶� �����HQYLURQPHQWV��3ULRU� WR�EHFRPLQJ�D�6FLHQWLILF�5HVHUYH� LW�KDG�D�
KLVWRU\� RI� KLJK� UDEELW� QXPEHUV� LQ� FRPELQDWLRQ�ZLWK� VWRFN� JUD]LQJ�� DQG� LQ�
�����ZDV�DOPRVW�FRPSOHWHO\�GHQXGHG�RI�WXVVRFN��ZLWK�KLJK�SURSRUWLRQV�RI�
EDUH�JURXQG�DQG�PRXVH�HDU�KDZNZHHG�DQG�RWKHU�ZHHG�FRYHU��)ROORZLQJ�
SURWHFWLRQ� LQ� ������ VWRFN� ZHUH� UHPRYHG� DQG� UDEELWV� FRQWUROOHG� WR� ORZ�
OHYHOV�� 2YHU� WKH� VXEVHTXHQW� ��� \HDUV� WKHUH� KDV� EHHQ� PDUNHG� QDWLYH�
YHJHWDWLRQ�UHFRYHU\��PRVW�QRWDEO\�RQ�WKH�PRUH�H[WUHPH�DQG�IRUPHUO\�PRUH�
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GHJUDGHG� RXWZDVK� SODLQ�� 'HSDUWPHQW� RI� &RQVHUYDWLRQ� PRQLWRULQJ� VKRZV�
LQFUHDVHG�WXVVRFN�FRYHU��UHFRYHU\�RI�QDWLYH�LQWHU�WXVVRFN�VSHFLHV�GLYHUVLW\��
DQG�GHFUHDVHG�EDUH�JURXQG�DQG�PRXVH�HDU�KDZNZHHG��VHH�SKRWRJUDSKV�
LQ� $WWDFKPHQW� ���� 7KUHDWHQHG� SODQW� VSHFLHV� SRSXODWLRQV� KDYH� UHFRYHUHG��
LQFOXGLQJ�WKRVH�RI�/HSLGLXP�VRODQGUL��&DWHJRU\����1DWLRQDOO\�(QGDQJHUHG���
DQG�3LPHOHD� SXOYLQDULV��&DUPLFKDHOLD� YH[LOODWD�� /HXFRSRJRQ� QDQXP�� DQG�
FRUDO� EURRP� �&DUPLFKDHOLD� FUDVVLFDXOLV� VXEVS��FUDVVLFDXOLV�� �DOO�&DWHJRU\�
���'HFOLQLQJ��� ,QGLJHQRXV�VKUXE�FRYHU�KDV� LQFUHDVHG� WKURXJK� UHFUXLWPHQW��
,PSRUWDQWO\��ODQG�VXUURXQGLQJ�WKH�UHVHUYH�KDV�QRW�\HW�EHHQ�SUHGRPLQDQWO\�
GHYHORSHG�IRU�LQWHQVLYH�DJULFXOWXUH��VR��DSDUW�IURP�ZLOGLQJ�WUHH�FRQWURO��LW�LV�
VXEMHFW� WR� UHODWLYHO\� IHZ�RI� WKH� LQGLUHFW� HIIHFWV� RI� GHYHORSPHQW� ,� GHVFULEH�
EHORZ��

�
())(&76�2)�$*5,&8/785$/�/$1'�'(9(/230(17�21�7(55(675,$/�
(&26<67(06�$1'�63(&,(6�
����'U\ODQG� KHUEDFHRXV� QDWLYH� SODQWV� DQG� LQYHUWHEUDWH� VSHFLHV� RI� WKH�

0DFNHQ]LH�%DVLQ�DUH�DGDSWHG�WR�DQ�H[WUHPH�DELRWLF�HQYLURQPHQW�DQG�DUH�
GLPLQXWLYH�DQG�DUH�FKDUDFWHULVWLFDOO\�VORZ�JURZLQJ�DQG�WROHUDQW�RI�GURXJKW�
DQG�QXWULHQW�SRRU�VXEVWUDWHV��*UDVVODQG�DQG�WXUI�FRPPXQLWLHV�LQ�SDUWLFXODU�
DUH�YHU\�ILQH�VFDOHG��FRPSULVLQJ�PDQ\�WLQ\�SODQWV�DQG�LQVHFWV�SDFNHG�LQWR�
VPDOO�DUHDV��7KH� LQWHQW�DQG�UHVXOW�RI�DJULFXOWXUDO� ODQG�GHYHORSPHQW� LQ� WKH�
%DVLQ� LV� WR� LQFUHDVH� SURGXFWLYLW\� DQG� ELRPDVV� WKURXJK� UHOLHYLQJ� DELRWLF�
VWUHVV�� 7KLV� ODQG� XVH� FKDQJH�� ZKLFK� LQYROYHV� DGGLWLRQ� RI� ZDWHU� DQG�
QXWULHQWV�� GHVWUR\V� WKH� LQGLJHQRXV� HFRV\VWHPV� DQG� KDELWDWV� RI� WHUUHVWULDO�
LQGLJHQRXV�VSHFLHV�E\�IXQGDPHQWDOO\�DOWHULQJ�WKH�HFRORJLFDO�FRQGLWLRQV�WKDW�
VXVWDLQ�QDWLYH� IDXQD�DQG�IORUD��6XFK�KDELWDW�GHVWUXFWLRQ�±� LQFOXGLQJ�GLUHFW�
ORVV� RI� KDELWDW�� GHJUDGDWLRQ� RI� KDELWDW� TXDOLW\�� DQG� IUDJPHQWDWLRQ� RI� WKH�
UHPDLQLQJ�KDELWDW�±�LV�E\�IDU�WKH�PRVW�VLJQLILFDQW�FDXVH�RI�SRSXODWLRQ�DQG�
VSHFLHV�H[WLQFWLRQ�ZRUOGZLGH��+DQVNL��������

(IIHFWV�RI�RYHUVRZLQJ�DQG�WRSGUHVVLQJ�
����*UDVVODQGV� RI� WKH� 0DFNHQ]LH� %DVLQ� WKDW� DUH� VHOGRP� RYHUVRZQ� RU� GLUHFW�

GULOOHG� DQG� WRSGUHVVHG� ZLWK� IHUWLOLVHU� UHWDLQ� PRUH� LQGLJHQRXV� ELRGLYHUVLW\��
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2YHUVRZLQJ� DQG� WRSGUHVVLQJ� LQWURGXFHV� ODUJHU�� IDVWHU�JURZLQJ�� SDODWDEOH�
H[RWLF� SDVWXUH� JUDVVHV� DQG� OHJXPHV� DQG� WKH� QXWULHQWV� WKH\� UHTXLUH� WR�
WKULYH�� ZKLFK� DOWHUV� WKH� KDELWDW� DQG� GLVSODFHV� IRUPHU� FRPPXQLWLHV� RI�
LQGLJHQRXV� SODQWV� DQG� DQLPDOV� ZLWK� LQWURGXFHG� RQHV��:KHUH� RYHUVRZLQJ�
�RU� GLUHFW� GULOOLQJ�� DQG� WRSGUHVVLQJ� LV� UHJXODUO\� XQGHUWDNHQ�� PRVW� RI� WKH�
IRUPHU�LQGLJHQRXV�VSHFLHV�DUH�RXWFRPSHWHG�E\�H[RWLF�SDVWXUH�VSHFLHV�DQG�
H[WLQJXLVKHG��

����0RVW�H[RWLF�SDVWXUH�DQG�FURS�SODQWV�FDQQRW�WKULYH�LQ�WKH�%DVLQ�HQYLURQPHQW�
XQOHVV� IHUWLOLVHU� LQSXWV� DUH�PDLQWDLQHG�� ,Q� WKH� DEVHQFH� RI� UHJXODU� LQSXWV��
H[RWLF� FRYHU� PD\� GHFOLQH� DQG� VRPH� LQGLJHQRXV� VSHFLHV� DUH� FDSDEOH� RI�
UHLQYDGLQJ�� $V� VKRZQ� LQ� WKH� 7HNDSR� 6FLHQWLILF� 5HVHUYH�� LQGLJHQRXV�
VSHFLHV� PD\� VORZO\� FRPH� WR� GRPLQDWH� IRUPHUO\� PRGLILHG� FRPPXQLWLHV�
DJDLQ��JLYHQ�WLPH�DQG�ORZ�JUD]LQJ�SUHVVXUH���

(IIHFWV�RI�LUULJDWLRQ�
����(IIHFWV�RI�LUULJDWLRQ�RQ�WKH�0DFNHQ]LH�%DVLQ
V�LQGLJHQRXV�HFRV\VWHPV�DQG�

VSHFLHV� DUH� PRUH� VXEVWDQWLDO� DQG� UDSLG� WKDQ� WKRVH� RI� RYHUVRZLQJ� DQG�
WRSGUHVVLQJ�� DQG� OHVV� UHYHUVLEOH�� 7KHUH� DUH� ERWK� RQ�VLWH� DQG� RII�VLWH�
HIIHFWV�� �1RWH� WKDW� HIIHFWV� RI� LQIUDVWUXFWXUH� �H�J�� URDGV�� VKHGV�� FDQDOV��
SLSHOLQHV�� DQG� RQJRLQJ� GLVWXUEDQFHV� DVVRFLDWHG� ZLWK� LUULJDWLRQ� ZLOO� KDYH�
DGGLWLRQDO�HIIHFWV�DUH�QRW�FRQVLGHUHG�KHUH���

2Q�VLWH�HIIHFWV�
����7KH�DSSOLFDWLRQ�RI�LUULJDWLRQ�WR�QDWXUDOO\�GU\�HFRV\VWHPV�W\SLFDOO\�UHVXOWV�LQ�

WKH�FRPSOHWH�ORVV�RI�WKH�QDWXUDO�KDELWDW�IRU�QDWLYH�VSHFLHV�DUH�LOO�DGDSWHG�WR�
UHJXODU�VDWXUDWLRQ��/LNH�IHUWLOLVHU��LUULJDWLRQ�UHGXFHV�HQYLURQPHQWDO�VWUHVV�RQ�
WKH�SODQW�FRPPXQLW\��SURPRWLQJ� WKH�JURZWK�DQG�FRPSHWLWLYH�DGYDQWDJH�RI�
H[RWLF�SDVWXUH�VSHFLHV�ZKLFK�GLVSODFH�LQGLJHQRXV�VSHFLHV�XQGHU�ORZ�VWUHVV�
FRQGLWLRQV�� ,UULJDWLRQ� LV� XVXDOO\� DFFRPSDQLHG� E\� IHUWLOLVHU� DSSOLFDWLRQ��
RYHUVRZLQJ�RU�GLUHFW�GULOOLQJ��DQG�FXOWLYDWLRQ�DQG�FURSSLQJ��,Q�VXP��GU\ODQG�
LQGLJHQRXV�HFRV\VWHPV�DUH� WUDQVIRUPHG� LQWR�SURGXFWLYH�� ORZ�VWUHVV��KLJK�
QXWULHQW� DQG� ZKROO\� H[RWLF� SDVWXUHV� ZKHUH� YHU\� IHZ� QDWLYH� VSHFLHV� FDQ�
VXUYLYH��
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����%LRORJLFDO� VXUYH\� RI� WKH� FD� ������� KD� RI� WKH� 0DFNHQ]LH� %DVLQ� GLUHFWO\�
DIIHFWHG�E\�WKHVH�DSSOLFDWLRQV��WR�WKH�EHVW�RI�P\�NQRZOHGJH��LV�LQFRPSOHWH��
7KHUHIRUH�� RQ�VLWH� HIIHFWV� RQ� IORUD� DQG� IDXQD� FDQQRW� \HW� EH�
FRPSUHKHQVLYHO\�DVVHVVHG���

����)URP�VSDWLDO�GDWD��GHVFULEHG�LQ�$WWDFKPHQW����SDUDJUDSK�$�����,�HVWLPDWH�
WKDW� WKH� SUHVHQW� DSSOLFDWLRQV� GLUHFWO\� DIIHFW� DERXW� ������� KD� RI� ODQG� WKDW�
PD\�DOUHDG\�EHHQ�VXEVWDQWLDOO\�FRQYHUWHG�WR�DQ�H[RWLF�FRYHU�W\SH��,I�WKHVH�
DOUHDG\�GHYHORSHG�DUHDV�QRZ�VXSSRUW�OLWWOH�UHPDLQLQJ�LQGLJHQRXV�WHUUHVWULDO�
ELRGLYHUVLW\��RQ�VLWH�HIIHFWV�PD\�EH�PLQRU� �DOWKRXJK�JURXQG�VXUYH\�ZRXOG�
EH� UHTXLUHG� WR� FRQILUP� WKLV��� +RZHYHU�� LQFUHDVHG� ODQG� XVH� LQWHQVLW\� RQ�
WKHVH� DUHDV� PD\� VWLOO� KDYH� LPSRUWDQW� RII�VLWH� HIIHFWV� RQ� WHUUHVWULDO�
ELRGLYHUVLW\��DV�GHVFULEHG�EHORZ��

����2Q�WKH�UHPDLQLQJ�FD��������KD�RI�ODQG�SURSRVHG�IRU�LUULJDWLRQ��WKH�RQ�VLWH�
HIIHFWV�RI� WKH�DSSOLFDWLRQV�ZLOO� LQFOXGH� WKH�FOHDUDQFH�RI�NQRZQ��VLJQLILFDQW�
LQGLJHQRXV� YHJHWDWLRQ� DQG� VLJQLILFDQW� KDELWDWV� RI� LQGLJHQRXV� IDXQD��
FRQWDLQLQJ�KDELWDW� IRU�VHYHUDO�QDWLRQDOO\�7KUHDWHQHG�DQG�$W�5LVN�VSHFLHV��
$Q�H[DPSOH� LV�GHVFULEHG� LQ�$WWDFKPHQW�����$SSOLFDWLRQV�RYHUODS�SDUWV� RI�
5HFRPPHQGHG� $UHDV� IRU� 3URWHFWLRQ� �5$3V�� LGHQWLILHG� LQ� WKH� �����
3URWHFWHG� 1DWXUDO� $UHDV� 3URJUDPPH� VXUYH\� �(VSLH� HW� DO�� ������� PRVW�
QRWDEO\� WKH�7HNDSR�3XNDNL�)ODWV� �6LPRQV�+LOO�� DQG�0DU\EXUQ�)ODWV�5$3V�
�&ODVVLF� 3URSHUWLHV��� DQG� VLWHV� RI� VSHFLDO� ZLOGOLIH� LQWHUHVW� �66:,V���
HVSHFLDOO\�&ODUN�&UHHN�2WHPDWDSDLR�5LYHU�6ZDPS��2WDPDWDSDLR��DQG�WKH�
*RGOH\� 5LYHU� DQG� 'HOWD� �/LO\EDQN��� 2WKHU� VLWHV� GLUHFWO\� DIIHFWHG� E\� WKLV�
DSSOLFDWLRQ�DUH� OLNHO\�WR�VXSSRUW�VLPLODUO\�UHSUHVHQWDWLYH�DQG�QDWXUDOO\�UDUH�
LQGLJHQRXV� FRPPXQLWLHV� FRQWDLQLQJ� WKUHDWHQHG� LQGLJHQRXV� VSHFLHV�
�$WWDFKPHQW�����VHH�DOVR�$WWDFKPHQW������

����,Q�P\� RSLQLRQ�� WR� FUHGLEO\� DVVHVV� WKH� RQ�VLWH� HIIHFWV� RI� WKH� DSSOLFDWLRQV��
QHZ�VXUYH\�RI�IORUD�DQG�IDXQD�LV�QHHGHG�RQ�DOO�SURSRVHG�LUULJDWLRQ�VLWHV��RI�
D�VWDQGDUG�VLPLODU�WR�WKH�H[DPSOH�LQ�$WWDFKPHQW�����6XFK�VXUYH\�UHTXLUHV�

���������������������������������������� ��������������
�� 7KH�PRVW� UHFHQW� PDMRU� VRXUFH� RI� LQIRUPDWLRQ� LV� UHSRUWV� IURP� VXUYH\V� XQGHUWDNHQ� IRU� WKH�
7HQXUH�5HYLHZ�RI�&URZQ�3DVWRUDO�/HDVHV��DOWKRXJK� WKHVH�YDU\� LQ�TXDOLW\��DQG�ROGHU� UHSRUWV�
DUH�OHVV�LQIRPDWLYH��VHH�$WWDFKPHQW������2WKHU�LQIRUPDWLRQ�VRXUFHV�LQFOXGH�WKH�'HSDUWPHQW�RI�
&RQVHUYDWLRQ
V� &DQWHUEXU\� VLJQLILFDQW� VLWHV�� ELRZHE� DQG� KHUSHWRIDXQD� GDWDEDVHV�� KHUEDULD��
DQG� WKH� 31$3� UHSRUW� RI� (VSLH� �������� QRQH� RI� ZKLFK� UHSUHVHQWV� FRPSUHKHQVLYH� RU� UHFHQW�
LQYHQWRU\���
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VSHFLDOLVW�H[SHUWLVH��EHFDXVH�RI� WKH�RIWHQ�FU\SWLF�DQG�GLPLQXWLYH�IORUD�DQG�
IDXQD���DQG�PD\�EH� WLPH�FRQVWUDLQHG��EHFDXVH�FHUWDLQ� WKUHDWHQHG�VSULQJ�
DQQXDO�SODQWV�FDQ�EH�REVHUYHG�RQO\�EULHIO\�HDFK�VSULQJ���

����,Q�P\�RSLQLRQ��QDWLYH�SODQW�VSHFLHV�SURSRUWLRQV�DW�PDQ\�VLWHV�DIIHFWHG�E\�
WKH� DSSOLFDWLRQV� PHDQ� WKH\� DUH� XQOLNHO\� WR� EH� H[HPSW� IURP� UXOHV� WKDW�
FRQVWUDLQ�LQGLJHQRXV�YHJHWDWLRQ�FOHDUDQFH�LQ�WKH�RSHUDWLYH�0DFNHQ]LH�DQG�
:DLWDNL�'LVWULFW�3ODQV��

2II�VLWH�HIIHFWV�
����0DQ\�PDMRU�HIIHFWV�RI�WKH�DSSOLFDWLRQ�ZLOO�QRW�EH�FRQILQHG�WR�WKH�DUHDV�WKDW�

DUH� GLUHFWO\� LUULJDWHG�� 6RPH� RII�VLWH� PD\� EH� ORFDO�� H�J�� LQGLJHQRXV� SODQW�
VSHFLHV� FDQ� EH� GLVSODFHG� E\� H[RWLF� SDVWXUH� VSHFLHV� DQG� ZHHGV� ZKHUH�
FURVV�ERXQGDU\�ZDWHU�GULIW� UHGXFHV�VWUHVV��DV�KDV�EHHQ�VHHQ�DW�%DOPRUDO�
5HVHUYH� LQ�1RUWK�&DQWHUEXU\��+RZHYHU��PRVW� RII�VLWH� HIIHFWV�ZLOO� EH� OHVV�
UHVWULFWHG� EHFDXVH� WKH� 0DFNHQ]LH� %DVLQ
V� WHUUHVWULDO� HFRV\VWHPV� DUH�
LQWHUFRQQHFWHG�E\�JURXQGZDWHU�DQG�ZLQG��DQG�E\�DQLPDOV�WKDW�XVH�WKHP�DV�
EUHHGLQJ� DQG� IHHGLQJ� KDELWDWV�� ,� GHVFULEH� WKUHH� EURDG� FODVVHV� RI� RII�VLWH�
HIIHFWV�� LQFUHDVHG� LQSXWV� �QXWULHQWV� DQG� VHHG��� HFRV\VWHP�
IUDJPHQWDWLRQ��DQG�GLVUXSWLRQ�RI�PHWDSRSXODWLRQV��

����,QFUHDVHG� LQSXWV�RI�QXWULHQWV� WR�JURXQGZDWHU�DQG�RU�DOWHUHG�K\GURORJLFDO�
UHJLPHV� DUH� OLNHO\� WR� GHJUDGH� DQG� WUDQVIRUP� GRZQVWUHDP� LQGLJHQRXV�
FRPPXQLWLHV�RI�ZHWODQGV�DVVRFLDWHG�ZLWK�VSULQJ�IHG�VWUHDPV�DQG�EUDLGHG�
ULYHUV���

����7KH�FRPSRVLWLRQ�DQG�]RQDWLRQ�RI� HSKHPHUDO�ZHWODQGV�DQG� WKHLU� WXUIV�DUH�
VHQVLWLYH�WR�LQSXWV�ZLWKLQ�WKHLU�FDWFKPHQWV��-RKQVRQ�	�5RJHUV��������7KH\�
ZLOO� OLNHO\� EH� GHWULPHQWDOO\� DIIHFWHG� E\� LQFUHDVHG� QXWULHQW� ORDGLQJ� �ERWK�
WKURXJK�HQULFKHG�JURXQGZDWHU��DQG�SHUKDSV�HVSHFLDOO\�WKURXJK�ZLQG�ERUQH�
IHUWLOLVHU� GULIW� IURP� DHULDO� WRSGUHVVLQJ� DQG� HURVLRQ� IURP� FXOWLYDWHG� DQG�
WRSGUHVVHG� ODQG�� DQG� LQFUHDVHG� H[RWLF� VHHG� LQSXWV� �HLWKHU�ZLQG�ERUQH� RU�
WUDQVSRUWHG�E\�ZLOG�RU�GRPHVWLF�DQLPDOV���$UHDV�GRZQZLQG��VRXWK�HDVW��RI�
LUULJDWHG��FXOWLYDWHG�DQG�WRSGUHVVHG�DUHDV�ZLOO�EH�PRVW�VHYHUHO\�DIIHFWHG�E\�
DHULDO� QXWULHQW� DQG� VHHG� LQSXWV� �DV� LOOXVWUDWHG� E\� DHULDO� ZLOGLQJ� FRQLIHU�
VSUHDG����
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����7KHVH�LQSXWV��DQG�WKHLU�DGYHUVH�HIIHFWV�±�WKH�GLVSODFHPHQW�RI� LQGLJHQRXV�
SODQWV�DQG�DQLPDOV�ZLWK�H[RWLF�SDVWXUH�VSHFLHV�DQG�ZHHGV�±�DUH� OLNHO\� WR�
LQFUHDVH�FXPXODWLYHO\�RYHU�WLPH����

����(FRV\VWHP� IUDJPHQWDWLRQ� LV� WKH� GLVVHFWLRQ� DQG� VHSDUDWLRQ� RI� IRUPHUO\�
FRQWLQXRXV� DQG� LQWDFW� KDELWDW� DQG�RU� HFRORJLFDO� VHTXHQFHV� LQWR� VPDOOHU�
UHPDLQLQJ� SDWFKHV�� (FRORJLFDO� DQG� �ORQJHU�WHUP�� HYROXWLRQDU\� IXQFWLRQV�
VXFK�DV�PLJUDWLRQ��SROOLQDWLRQ��GLVSHUVDO��DQG�VSHFLDWLRQ�PD\�EH�VHYHUHG��
0RUHRYHU��WKH�ODUJHU�HGJH�WR�DUHD�UDWLR�RI�HDFK�SDWFK�UHGXFHV�EXIIHULQJ�RI�
LWV� LQWHULRU� DJDLQVW� WUDQVJUHVVLRQV� VXFK� DV� FURVV�ERXQGDU\� LUULJDWLRQ�� DQG�
DHULDO�IHUWLOLVHU�DQG�H[RWLF�VHHG�GULIW��ZKLFK�WKUHDWHQ�QDWXUDO�SURFHVVHV�DQG�
DUH�DVVRFLDWHG�ZLWK�LQFUHDVHG�ZHHG�LQYDVLRQ��

����6SHFLHV� OLYH�DQG�HYROYH�DV�G\QDPLF� 
PHWDSRSXODWLRQV
� �+DQVNL������� WKDW�
DUH�FRQQHFWHG� LQ�VSDFH��DQG�SHUVLVW� LQ�D�EDODQFH�EHWZHHQ�H[WLQFWLRQ�DQG�
FRORQLVDWLRQ�RI�GLIIHUHQW�KDELWDW�SDWFKHV��(YHQ� LQ�D�QDWXUDO� ODQGVFDSH��QRW�
DOO�VXLWDEOH�KDELWDW�SDWFKHV�DUH�RFFXSLHG�E\�D�VSHFLHV�DW�RQFH��DQG�KDELWDW�
VXLWDELOLW\�DQG�RFFXSDWLRQ�PD\�YDU\�IURP�\HDU�WR�\HDU�RU�GHFDGH�WR�GHFDGH��
0HWDSRSXODWLRQV� DUH� GLVUXSWHG� E\� KDELWDW� ORVV� RU� GHJUDGDWLRQ� WKDW�
UHGXFHV� WKH� WRWDO� QXPEHU� RI� KDELWDW� SDWFKHV� WKDW� VHUYH� DV� 
VRXUFHV
� IRU�
UHFRORQLVDWLRQ� DQG� 
VLQNV
� IRU� GLVSHUVLQJ� VHHGV� RU� DQLPDOV�� DQG� E\�
IUDJPHQWDWLRQ� WKDW� VHYHUV� SDWKZD\V� IRU� UHFRORQLVDWLRQ�� 7KHVH�GLVUXSWLRQV�
ORZHU�SUREDELOLWLHV�RI�VSHFLHV�SHUVLVWHQFH�ZHOO�EH\RQG�VLWHV�ZKHUH�SK\VLFDO�
HIIHFWV� FDQ� EH� PHDVXUHG�� 7KHUH� FDQ� EH� ORQJ� GHOD\V� EHWZHHQ�
PHWDSRSXODWLRQ� GLVUXSWLRQ� DQG� GHFOLQHV� RI� VSHFLHV� WR� H[WLQFWLRQ�� RU��
DOWHUQDWLYHO\��VSHFLHV�FDQ�EHFRPH�YXOQHUDEOH�WR�VXGGHQ�H[WLQFWLRQ�WKURXJK�
VWRFKDVWLF� HYHQWV� �GURXJKWV�� IORRGV�� ILUH�� EHFDXVH� XQRFFXSLHG� DQG�
RFFXSLHG� KDELWDW� SDWFKHV� DUH� IHZ� DQG� HQYLURQPHQWDOO\� VLPLODU� �+DQVNL�
�������

����,Q�WKH�0DFNHQ]LH�%DVLQ��WKH�HIIHFW�RI�WKH�DSSOLFDWLRQV�RQ�PHWDSRSXODWLRQV�
ZLOO�EH�JUDYHVW�DQG�PRVW� LPPHGLDWH�ZKHUH�KDELWDWV�RI�7KUHDWHQHG�DQG�$W�
5LVN�VSHFLHV�DUH�DIIHFWHG��2WKHU�SUHVVXUHV�KDYH�DOUHDG\�GLVSURSRUWLRQDWHO\�
UHGXFHG�WKHVH�VSHFLHV
�PHWDSRSXODWLRQV��DQG�WKH\�RIWHQ�RFFXS\�UHODWLYHO\�
IHZ� LVRODWHG�DQG�RIWHQ�HQYLURQPHQWDOO\�VLPLODU�SDWFKHV� LQ�VPDOO�QXPEHUV��
+RZHYHU��RWKHU�VSHFLHV¶�PHWDSRSXODWLRQV�ZLOO�DOVR�EH�GHJUDGHG��
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����,Q�P\�RSLQLRQ��FUHGLEOH�DVVHVVPHQW�RI�HIIHFWV�RI�WKHVH�DSSOLFDWLRQV�VKRXOG�
FRQVLGHU� RII�VLWH� HIIHFWV� RQ� UHPDLQLQJ� KDELWDWV� RI� WHUUHVWULDO� LQGLJHQRXV�
VSHFLHV�ZLWKLQ�WKH�FDWFKPHQW��

1$7,21$/�� 6287+� ,6/$1'�� $1'� 0$&.(1=,(� %$6,1� 7(55(675,$/�
%,2',9(56,7<�/266�

3DVW�ORVV�RI�1HZ�=HDODQG
V�LQGLJHQRXV�WHUUHVWULDO�HFRV\VWHPV�
����0RVW� RI� 1HZ�=HDODQG¶V� FRDVWDO�� ORZODQG�� DQG� PRQWDQH� WHUUHVWULDO�

HQYLURQPHQWV� KDYH� XQGHUJRQH� H[WHQVLYH� FOHDUDQFH� DQG� PRGLILFDWLRQ� RI�
LQGLJHQRXV� HFRV\VWHPV�� DQG� ORVV� KDV� EHHQ� H[WUHPH� �!����� LQ�
HQYLURQPHQWV�FRYHULQJ�QHDUO\�D�TXDUWHU�RI�WKH�WRWDO�ODQG�DUHD��'2&�	�0I(�
������ *UHHQ� 	� &ODUNVRQ� ������ :DONHU� HW� DO�� ������� (DVWHUQ� GU\ODQG�
HQYLURQPHQWV��ZKLFK�PDNH� XS� DERXW� ����RI� WKH�0DFNHQ]LH�%DVLQ�� KDYH�
EHHQ�PRVW�H[WHQVLYHO\�GHYHORSHG�DQG�PRGLILHG��5RJHUV�HW�DO����������

����3DVW� FOHDUDQFH� DQG� PRGLILFDWLRQ� KDV� DOUHDG\� FRPPLWWHG� WKHVH�
HQYLURQPHQWV� WR� ORVV� RI� ELRORJLFDO� GLYHUVLW\�� )RU� H[DPSOH�� 1HZ� =HDODQG�
UHJLRQV�WKDW�KDYH�XQGHUJRQH�PRVW�SDVW�KDELWDW�ORVV�DQG�PRGLILFDWLRQ�QRZ�
KROG� WKH�PDMRULW\� RI� OLVWHG�7KUHDWHQHG� SODQW� VSHFLHV�� 6RXWKODQG� ����� DQG�
&DQWHUEXU\� ����� VWDQG� RXW� DV� ERWDQLFDO� SURYLQFHV� ZLWK� WKH� JUHDWHVW�
QXPEHUV��GH�/DQJH�HW�DO���������(FRORJLFDO� WKHRU\�SUHGLFWV�DQG�HPSLULFDO�
GDWD� VKRZ� WKDW� VSHFLHV� ORVV� DFFHOHUDWHV� DV� KDELWDW� ORVV� EHFRPHV�
DGYDQFHG��DQG��«WKH�PRUH�IUDJPHQWHG�D�KDELWDW�DOUHDG\�LV��WKH�JUHDWHU�LV�
WKH� QXPEHU� RI� H[WLQFWLRQV� FDXVHG� E\� DGGHG� GHVWUXFWLRQ�� �7LOPDQ� HW� DO��
�������7KHUHIRUH��VSHFLHV�ORVV�LV� OLNHO\�WR�EH�PRVW�H[DFHUEDWHG�E\�IXUWKHU�
ORVV� RI� LQGLJHQRXV� KDELWDW� LQ� UHJLRQV� ZKHUH� FRQVLGHUDEOH� ORVV� DQG�
PRGLILFDWLRQ�KDV�RFFXUUHG�LQ�WKH�SDVW��

5HFHQW�FRQYHUVLRQ�RI�6RXWK�,VODQG�JUDVVODQG�HFRV\VWHPV�
����7KH� DUHD� DQG� TXDOLW\� RI� LQGLJHQRXV� HFRV\VWHPV� DQG� KDELWDWV� IRU�

LQGLJHQRXV�VSHFLHV��LQFOXGLQJ�7KUHDWHQHG�DQG�$W�5LVN�VSHFLHV��LQ�HDVWHUQ�
6RXWK�,VODQG�KDV�EHHQ�PDUNHGO\�UHGXFHG�E\�ODQG�GHYHORSPHQW�LQ�WKH�ODVW�
GHFDGH��7KLV�FKDQJH�KDV�EHHQ�HVSHFLDOO\�PDUNHG�LQ�LQODQG�KLOO�FRXQWU\�DQG�
LQWHUPRQWDQH�EDVLQ�HQYLURQPHQWV�OLNH�WKH�0DFNHQ]LH�%DVLQ��)RU�H[DPSOH��
WKH� &DQWHUEXU\� %LRGLYHUVLW\� 6WUDWHJ\� �DGRSWHG� LQ� )HEUXDU\� ������
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DFNQRZOHGJHV��S������WKDW�WKHVH�HQYLURQPHQWV�DUH�XQGHUJRLQJ�VRPH�RI�WKH�
PRVW� UDSLG� FKDQJHV� LQ� ODQG� XVH� ZLWKLQ� WKH� UHJLRQ�� DQG� WKH� LQFUHDVLQJ�
SULRULW\� IRU� DFWLRQ� WR� SURWHFW� WKHP� DV� LPSRUWDQW� LQGLJHQRXV� KDELWDWV� IRU�
&DQWHUEXU\¶V�ELRGLYHUVLW\���

����7KH�UHFHQW�ORVV�RI�LQGLJHQRXV�HFRV\VWHPV�LV�GLIILFXOW�WR�DFFXUDWHO\�TXDQWLI\��
5HOLDEOH�� SXEOLFO\� DYDLODEOH� GDWD� IURP� 6WDWLVWLFV� 1HZ�=HDODQG� DQG� 0$)�
VKRZ� VWHDG\� LQFUHDVHV� LQ� VWRFN� QXPEHUV� LQ� &DQWHUEXU\�� 2WDJR� DQG�
6RXWKODQG�� +RZHYHU�� LQYHQWRU\� DQG� PRQLWRULQJ� RI� ELRGLYHUVLW\� RQ� SULYDWH�
ODQG� LV� QRQ�H[LVWHQW� LQ�PRVW� GLVWULFWV�� DQG� QDWLRQDO� ODQG� FRYHU� GDWDEDVHV�
�/&'%V��DUH�RXWGDWHG�DQG�LQDFFXUDWH���

����&RPSDULVRQ�RI� WKH� WZR�QDWLRQDO� ODQG�FRYHU�GDWDEDVHV�/&'%�� �EDVHG�RQ�
�������� VDWHOOLWH� LPDJHU\�� DQG� /&'%�� �EDVHG� RQ� �������� VDWHOOLWH�
LPDJHU\�� VKRZV� D� QHW� ORVV� RI� ������� KD� RI� QRPLQDOO\� 
LQGLJHQRXV
� FRYHU�
FODVVHV�� SOXV� FRQYHUVLRQ� RI� ������� KD� RI� WKH� PL[HG� /RZ� 3URGXFLQJ�
*UDVVODQG�FODVV�LQ�WKRVH�ILYH�\HDUV��:DONHU�HW�DO���������+RZHYHU��QHLWKHU�
/&'%��QRU�/&'%��LGHQWLILHV�PRVW�ODQG�FRYHU�FKDQJH�LQ�JUDVVODQGV�VLQFH�
������ VR� WKHVH�HVWLPDWHV�PDLQO\� UHSUHVHQW� ORVVHV� WR�DIIRUHVWDWLRQ� �ZKLFK�
ZDV�DVVHVVHG� LQ� WKH�PDNLQJ�RI�/&'%���DQG�GR�QRW� LQFOXGH� ORVV�RI� OHVV�
GHYHORSHG�JUDVVODQGV�WR�LQWHQVLYH�SDVWXUH�GHYHORSPHQW��ZKLFK�ZDV�QRW���

����$� 3K'� VWXG\� DW� WKH� 8QLYHUVLW\� RI� :DLNDWR� FR�VXSHUYLVHG� E\� /DQGFDUH�
5HVHDUFK
V� UHPRWH� VHQVLQJ� H[SHUWV� UHFHQWO\� DVVHVVHG� D� ���� PLOOLRQ� KD�
HDVWHUQ� 6RXWK� ,VODQG� JUDVVODQG� ]RQH� WR� GHWHUPLQH� KRZ� PXFK� OHVV�
GHYHORSHG� JUDVVODQG� KDV� EHHQ� FRQYHUWHG� WR� IRUHVWU\� �SODQWHG� ZLOGLQJ���
H[RWLF� SDVWXUH� RU� FURSODQG�� DQG� PLQLQJ� RU� XUEDQ� XVHV� VLQFH� ������ 7KH�
VWXGHQW¶V� SUHOLPLQDU\�� XQSXEOLVKHG�HVWLPDWHV� VXJJHVW� VRPH��������KD�RI�
OHVV�GHYHORSHG�JUDVVODQGV�ZHUH�FRQYHUWHG�LQ�WKLV�]RQH�EHWZHHQ������DQG�
VXPPHU� ���������2I� WKLV�� WKH� VWXGHQW� HVWLPDWHV� WKDW� ���� �DERXW� �������
KD�� ZDV� FRQYHUWHG� IRU� SDVWXUH� RU� FURSODQG�� DQG� DOPRVW� KDOI� RI� WKLV�
FRQYHUVLRQ� �F���������KD��RFFXUUHG� LQ�VL[�\HDUV�EHWZHHQ� WKH�VXPPHUV�RI�
��������DQG����������

����7KHVH� XQSXEOLVKHG� HVWLPDWHV� VXJJHVW� WKH� DYHUDJH� UDWH� RI� FRQYHUVLRQ� RI�
OHVV�GHYHORSHG� JUDVVODQGV�� VKUXEODQGV� DQG� ZHWODQGV� LQ� HDVWHUQ� 6RXWK�
,VODQG� JUDVVODQG� ]RQH� IRU� SDVWXUH� DQG� FURSODQG� PD\� KDYH� UHFHQWO\�
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LQFUHDVHG� IURP� DERXW� ������ KD� SHU� DQQXP� EHWZHHQ� ����� DQG� ������ WR�
DERXW� ������ KD� SHU� DQQXP� EHWZHHQ� ����� DQG� ������ 7KHVH� UDWHV� DUH�
FRQVLVWHQW� ZLWK� DFFHOHUDWLQJ� OLYHVWRFN� QXPEHUV� SXEOLVKHG� E\� 0$)� DQG�
6WDWLVWLFV� 1HZ�=HDODQG�� DQG� VXSSRUW� WKH� VWDWHPHQW� WKDW� 1HZ�=HDODQG� LV�
XQGHUJRLQJ�µUHFRUG�UDWHV�RI�DJULFXOWXUDO� LQWHQVLILFDWLRQ¶��0XUGRFK��������,Q�
P\�RSLQLRQ�� WKLV�GHYHORSPHQW�PD\�UHSUHVHQW�WKH�PRVW�VLJQLILFDQW�ZDYH�RI�
GLUHFW� ORVV� DQG� PRGLILFDWLRQ� RI� KDELWDWV� RI� LQGLJHQRXV� VSHFLHV� LQ�
1HZ�=HDODQG�LQ�PRGHUQ�WLPHV��DQG�ZLOO� OLNHO\�H[DFHUEDWH�WKH�WKUHDW�VWDWXV�
RI�PDQ\�RI�LWV�VSHFLHV��

&RQYHUVLRQ�RI�OHVV�GHYHORSHG�JUDVVODQGV�LQ�WKH�0DFNHQ]LH�%DVLQ�
����5HODWLYHO\�OLWWOH�RI�WKH�0DFNHQ]LH�%DVLQ�JUDVVODQGV�ZHUH�IXOO\�FRQYHUWHG�WR�

H[RWLF�SDVWXUHV�E\�LQWHQVLYH�DJULFXOWXUH�EHIRUH�������7DEOH���VXPPDULVHV�
HVWLPDWHV� RI� WKH� FRQYHUVLRQ� RI� OHVV�GHYHORSHG� JUDVVODQG� FRPPXQLWLHV� WR�
ODQG� GHYHORSPHQW� LQ� WKH� %DVLQ� XS� WR� ������ EDVHG� RQ� LQWHUSUHWDWLRQ� RI�
VDWHOOLWH� LPDJHU\��7KHVH�HVWLPDWHV�VXJJHVW�UHODWLYHO\�PRGHVW�SHUFHQWDJHV�
�FD�������RI� WKH�%DVLQ
V�JUDVVODQGV�KDG�EHHQ�FRQYHUWHG�E\�������$ERXW�
���� RI� WKLV� GHYHORSPHQW� ZDV� LQ� µ)RRWKLOOV
� HQYLURQPHQWV�� DERXW� ���� LQ�

3ODLQV
�HQYLURQPHQWV��DQG�WKH�EDODQFH�LQ�
5HFHQW�VRLOV
�HQYLURQPHQWV��

�
7DEOH����(VWLPDWHG�DUHDV�RI�OHVV�GHYHORSHG�JUDVVODQGV�FRQYHUWHG�WR�IRUHVWU\��
H[RWLF� SDVWXUH�� FURSODQG�� PLQLQJ� RU� XUEDQ� XVHV� LQ� WKH� 0DFNHQ]LH� %DVLQ� LQ�
������
(QYLURQPHQW�
�/(1=�/HYHO�,���

5HIHUUHG�WR�
KHUH�DV�

/DQG�$UHD�LQ�
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�����
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.��&HQWUDO�8SODQG�5HFHQW�6RLOV�� 
5HFHQW�VRLOV
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1��(DVWHUQ�6RXWK�,VODQG�3ODLQV�� 
3ODLQV
� �������� �������
7RWDO� µ0DFNHQ]LH�

%DVLQ¶� �������� �������������
��$OO�HVWLPDWHG�DUHDV�DUH�URXQGHG�WR�WKH�QHDUHVW�KXQGUHG�KHFWDUHV��VR�DV�QRW�WR�
RYHUVWDWH�WKH�H[SHFWHG�DFFXUDF\�RI�WKH�GDWD��
�
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����+RZHYHU�� WKLV� VLWXDWLRQ� LV� FKDQJLQJ� UDSLGO\�� 0RUH� JUDVVODQG� KDV� EHHQ�
FRPSOHWHO\� FRQYHUWHG� LQ� WKH� ��� \HDUV� IURP� ����� WR� ����� WKDQ� LQ� WKH�
SUHYLRXV�����\HDUV�RI�KXPDQ�VHWWOHPHQW��7DEOH���DQG�$WWDFKPHQW����VKRZ�
HVWLPDWHV�RI�WKH�DUHDV�RI� OHVV�GHYHORSHG�JUDVVODQGV�ZLWKLQ�WKH�%DVLQ�WKDW�
KDYH� EHHQ� FRPSOHWHO\� FRQYHUWHG� IRU� IRUHVWU\�� H[RWLF� SDVWXUH�� FURSODQG��
PLQLQJ� RU� XUEDQ� ODQG� XVH� DW� SUHVHQW� �1RYHPEHU� ������� DQG� WKH� DUHD�
FRQYHUWHG�IURP������WR�SUHVHQW��7KHVH�HVWLPDWHV�VXJJHVW�WKDW�DERXW�����
RI� WKH� WRWDO� %DVLQ� DUHD� KDV� EHHQ� FRQYHUWHG� VLQFH� ������ DQG� WKDW� DERXW�
������� KD� �DERXW� ����� RI� WKH� SRVW������ JUDVVODQG� FRQYHUVLRQ� ZDV� LQ�

3ODLQV
� HQYLURQPHQWV�� DQG� ������� KD� �DERXW� ����� ZDV� LQ� 
)RRWKLOOV
�
HQYLURQPHQWV��1RWH�WKDW�RXU�HVWLPDWHV�DUH�RI�FRPSOHWH�FRQYHUVLRQ��DQG�GR�
QRW� LQFOXGH� HFRV\VWHPV� WKDW� KDYH� EHHQ� KLJKO\�PRGLILHG�� EXW� VWLOO� VXSSRUW�
VRPH�LQGLJHQRXV�SODQW�VSHFLHV��

�
7DEOH����(VWLPDWHG�DUHDV�RI�OHVV�GHYHORSHG�JUDVVODQGV�FRPSOHWHO\�FRQYHUWHG�
WR�H[RWLF�FRYHU�IRU�IRUHVWU\��H[RWLF�SDVWXUH��FURSODQG��PLQLQJ�RU�XUEDQ�XVHV�LQ�
WKH�0DFNHQ]LH� %DVLQ� LQ� ������ DW� SUHVHQW�� DQG� WKH� DUHD� FRQYHUWHG� EHWZHHQ�
�����DQG�������

(QYLURQPHQW�
�/(1=�/HYHO�,���
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KHUH�DV�

$UHD�RI�
JUDVVODQG�
FRQYHUWHG�
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VRLOV
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1��(DVWHUQ�6RXWK�,VODQG�3ODLQV�� 
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� ������� ������� �������
7RWDO� µ0DFNHQ]LH�

%DVLQ¶� ������� ������� �������
3HUFHQW�RI�0DFNHQ]LH�%DVLQ� � ���� ����� �����
�$OO�HVWLPDWHG�DUHDV�DUH�URXQGHG�WR�WKH�QHDUHVW�KXQGUHG�KHFWDUHV��VR�DV�QRW�WR�
RYHUVWDWH�WKH�H[SHFWHG�DFFXUDF\�RI�WKH�GDWD��
�
����$�PDS�RI�WKH�DUHDV�RI�OHVV�GHYHORSHG�JUDVVODQGV�HVWLPDWHG�WR�KDYH�EHHQ�

FRQYHUWHG�WR�ZKROO\�H[RWLF�FRYHU�LV�SURYLGHG�LQ�)LJXUH�$�����LQ�$WWDFKPHQW�
���� ,W� LQGLFDWHV� WKDW�PRVW� RI� WKH� FRQYHUVLRQ� IRU� LQWHQVLYH� ODQG� XVH� VLQFH�
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����� LQ� WKH� %DVLQ� KDV� RFFXUUHG� VRXWK� DQG� ZHVW� RI� 7ZL]HO�� DQG� WKDW� WKH�
OHVV�GHYHORSHG� JUDVVODQGV� WKDW� QRZ� UHPDLQ� LQ� WKLV� SDUW� RI� WKH�%DVLQ� DUH�
KLJKO\� IUDJPHQWHG�� ,W� DOVR� VKRZV� WKDW� PRUH� H[WHQVLYH� DUHDV� RI� OHVV�
GHYHORSHG� HFRV\VWHPV� VWLOO� UHPDLQ�� SDUWLFXODUO\� LQ� QRUWK�HDVWHUQ� SDUWV� RI�
WKH�%DVLQ��

����(VWLPDWHV� LQ�7DEOH��� LQGLFDWH� WKH�PDMRULW\�RI� WKH�FRQYHUVLRQ� LQ� WKH�%DVLQ�
VLQFH� ����� KDV� EHHQ� IRU� H[RWLF� SDVWXUH� WKURXJK� LUULJDWLRQ� RU� FXOWLYDWLRQ�
��������� RU� RYHUVRZLQJ� DQG� WRSGUHVVLQJ� ��������� ZLWK� MXVW� ����� EHLQJ�
FRQYHUWHG�IRU�H[RWLF�SODQWDWLRQ�IRUHVWU\�RU�GHQVHO\�LQYDGHG�E\�ZLOGLQJ�WUHHV��
1RWH� WKDW� DUHDV� PRGLILHG� EXW� QRW� FRPSOHWHO\� FRQYHUWHG� E\� RYHUVRZLQJ��
WRSGUHVVLQJ�DQG�RWKHU�SUHVVXUHV�DUH�QRW�LQFOXGHG�LQ�WKHVH�HVWLPDWHV��

�
7DEOH����(VWLPDWHG�DUHDV�RI�OHVV�GHYHORSHG�JUDVVODQGV�FRQYHUWHG�WR�GLIIHUHQW�
W\SHV�RI�ODQG�XVH�DQG�ODQG�FRYHU�LQ�WKH�0DFNHQ]LH�%DVLQ�IURP������WR��������
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(��&HQWUDO�'U\�)RRWKLOOV�� ���� ������ ������ ������ �����
-��&HQWUDO�:HOO�'UDLQHG�5HFHQW�
6RLOV�� �� �� ���� �� ����

.��&HQWUDO�8SODQG�5HFHQW�6RLOV�� ���� �� ������ ���� ����
1��(DVWHUQ�6RXWK�,VODQG�3ODLQV�� ���� ���� ������� ������ �����
7RWDO�FRQYHUVLRQ� ���� ������ ������� ������� �
3HUFHQW�����RI�WRWDO�FRQYHUVLRQ� ���� ���� ����� ����� �
�$OO�HVWLPDWHG�DUHDV�DUH�URXQGHG�WR�WKH�QHDUHVW�KXQGUHG�KHFWDUHV��VR�DV�QRW�WR�
RYHUVWDWH�WKH�H[SHFWHG�DFFXUDF\�RI�WKH�GDWD��
�
����7KLV� UHFHQW� FRQYHUVLRQ� SUREDEO\� UHSUHVHQWV� WKH� PRVW� UDSLG� UDWH� RI�

LQGLJHQRXV�HFRV\VWHP�ORVV�DQG�ODQGVFDSH�WUDQVIRUPDWLRQ�ZLWKLQ�DQ\�VLQJOH�
HFRORJLFDO� UHJLRQ� LQ� 1HZ� =HDODQG� LQ� PRGHUQ� WLPHV�� $� VSDWLDO� RYHUOD\�
LQGLFDWHV� WKDW� SDUWV� �!��KD�� RI� DW� OHDVW� WZHQW\�QLQH� RI� WKH� ���� 5$3V�
LGHQWLILHG� LQ� WKH� 0DFNHQ]LH� (FRORJLFDO� 5HJLRQ� 3URWHFWHG� 1DWXUDO� $UHDV�
3URJUDPPH� VXUYH\� �(VSLH� HW� DO�� ������� DQG� QLQH� VLWHV� RI� VSHFLDO� ZLOGOLIH�
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LQWHUHVW� �66:,V�� KDYH� EHHQ� FRQYHUWHG�� 0RVW� RI� WKLV� FRQYHUVLRQ� KDV�
RFFXUUHG�VLQFH�������

����7KH� UDWH�RI� FRQYHUVLRQ�RI� UHPDLQLQJ� LQGLJHQRXV�FRYHU� LV�PDQ\� WLPHV� WKH�
UDWH�RI�OHJDO�SURWHFWLRQ�LQ�PRVW�RI�WKH�%DVLQ
V�HQYLURQPHQWV��6HYHUDO�/(1=�
/HYHO� ,9� HQYLURQPHQWV� WKDW� KDYH� EHHQ� PXFK� FRQYHUWHG� �HVSHFLDOO\� LQ�
UHFHQW�\HDUV��DUH�ERWK�GLVWLQFWLYH�RI� WKH�%DVLQ�DQG�YHU\�SRRUO\�SURWHFWHG��
3URPLQHQW� H[DPSOHV� DUH� 
)RRWKLOOV
� HQYLURQPHQWV� (���D� DQG� (���E�� DQG�

3ODLQV
� HQYLURQPHQWV� 1���D�� 1���E� DQG� 1���D� �VHH� 7DEOH� $����� LQ�
$WWDFKPHQW�������

�
$GGLWLRQDO� FRQYHUVLRQ� RI� OHVV�GHYHORSHG� JUDVVODQGV� E\� WKHVH�
DSSOLFDWLRQV�
����7KH�SUHVHQW�LUULJDWLRQ�DSSOLFDWLRQV�ZRXOG�FRQYHUW�DERXW��������KD�RI�OHVV�

GHYHORSHG� JUDVVODQG� WR� H[RWLF� SDVWXUH� �7DEOH� ���� H[FOXGLQJ� DVVRFLDWHG�
LQIUDVWUXFWXUH�� 7KLV� UHSUHVHQWV� FRPSOHWH� FOHDUDQFH� RI� LQGLJHQRXV�
YHJHWDWLRQ�DW� OHDVW�D�IXUWKHU������RI�WKH�RI� WKH�0DFNHQ]LH�%DVLQ��DQG����
RI� WKH� OHVV�GHYHORSHG� JUDVVODQGV� QRZ� UHPDLQLQJ�� :LWK� QR� RWKHU� QHZ�
FRQYHUVLRQ�� LW� ZRXOG� EULQJ� WR� RQH� TXDUWHU� WKH� SURSRUWLRQ� RI� WKH� %DVLQ
V�
LQGLJHQRXV� HFRV\VWHPV� WKDW� KDV� EHHQ� FRPSOHWHO\� FRQYHUWHG� WR� H[RWLF�
FRYHU���

�
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7DEOH����$UHDV� �LQ�KD��RI� OHVV�GHYHORSHG�JUDVVODQGV�SURSRVHG� IRU�DGGLWLRQDO�
FRQYHUVLRQ� E\� LUULJDWLRQ� LQ� WKHVH� DSSOLFDWLRQV�� UHODWLYH� WR� DUHDV� FRQYHUWHG�
EHIRUH�������DQG�IURP������WR�������7KH�ILQDO�FROXPQ�VKRZV�WKH�WRWDO�DUHD�RI�
OHVV�GHYHORSHG� JUDVVODQG� WKDW� ZRXOG� EH� FRQYHUWHG� LI� DOO� DGGLWLRQDO� LUULJDWLRQ�
ZHQW� DKHDG�� DQG� WKHUH�ZDV�QR�RWKHU� QHZ�FRQYHUVLRQ� �H�J�� IURP�RYHUVRZLQJ�
DQG�WRSGUHVVLQJ��ZLOGLQJ�SLQH�VSUHDG��VSUHDG�RI�XUEDQ�DUHDV��QHZ�FDQDOV���

(QYLURQPHQW�
�/(1=�/HYHO�,���

&RQYHUWHG�
XS�WR������
�KD����

&RQYHUWHG�
IURP������
WR������

�KD��

3URSRVHG�
DGGLWLRQDO�
FRQYHUVLRQ�

IRU�
LUULJDWLRQ�
�KD����

7RWDO�
FRQYHUWHG�
DUHD�ZLWK�
SURSRVHG�
LUULJDWLRQ�

�KD��
(��&HQWUDO�'U\�)RRWKLOOV�� ������� ������� ������ �������
-��&HQWUDO�:HOO�'UDLQHG�5HFHQW�
6RLOV�� ���� ���� �� ����

.��&HQWUDO�8SODQG�5HFHQW�6RLOV�� ����� ������ ���� ������
1��(DVWHUQ�6RXWK�,VODQG�3ODLQV�� ������� ������� ������� �������
7RWDO� ������� ������� ������� �������

3HUFHQW�����RI�0DFNHQ]LH�%DVLQ� ���� ����� ���� �����
�$OO�HVWLPDWHG�DUHDV�DUH�URXQGHG�WR�WKH�QHDUHVW�KXQGUHG�KHFWDUHV��VR�DV�QRW�WR�
RYHUVWDWH�WKH�H[SHFWHG�DFFXUDF\�RI�WKH�GDWD��
��7KLV�FROXPQ�H[FOXGHV��������KD�RI�WKH�WRWDO�DUHD�RI�WKH�SUHVHQW�DSSOLFDWLRQV��ZKLFK�
RXU�GDWD�VKRZ�WR�KDYH�EHHQ�FRQYHUWHG�EHIRUH������DQG�WKHUHIRUH�PD\�DOUHDG\�EH�
VXEVWDQWLDOO\�GHYHORSHG��1RWH�WKDW�QR�HVWLPDWHV�DUH�LQFOXGHG�RI�DGGLWLRQDO�DUHDV�WKDW�
ZRXOG�EH�DIIHFWHG�RU�GLVWXUEHG�E\�DVVRFLDWHG�LQIUDVWUXFWXUH�VXFK�DV�URDGV��VKHGV��
FDQDOV�DQG�SLSHOLQHV��
�
����0RVW� �������� KD� RU� ����QHZ� FRQYHUVLRQ� YLD� WKH� SUHVHQW� LUULJDWLRQ�

DSSOLFDWLRQV�ZRXOG�DIIHFW�
3ODLQV
�HQYLURQPHQWV��$ERXW�WZR�WKLUGV��FD�������
KD��LV�LQ�D�VLQJOH�/HYHO�,9�(QYLURQPHQW�1���E��7DEOH�$�����LQ�$WWDFKPHQW�
�����ZKLFK� LV�PDLQO\�FRQILQHG� WR� WKH�%DVLQ�DQG�SRRUO\�SURWHFWHG� ������ LQ�
SXEOLF� FRQVHUYDWLRQ� ODQG��� $SSOLFDWLRQV� DOVR� DIIHFW� ���� RI� WKH� GLVWLQFWLYH�
DQG� SRRUO\� SURWHFWHG� 
)RRWKLOOV
� (QYLURQPHQW� (���E�� DQG� D� VPDOOHU� EXW�
VLJQLILFDQW�DUHD�RI�WKH�GLVWLQFWLYH�
5HFHQW�VRLOV
�HQYLURQPHQW�.���G���

����)LJXUH� ����� LQ� $WWDFKPHQW� ��� PDSV� WKH� ORFDWLRQ� RI� SUHVHQW� LUULJDWLRQ�
DSSOLFDWLRQV�UHODWLYH�WR�DUHDV�WKDW�DUH�HVWLPDWHG�KDYH�DOUHDG\�EHHQ�WRWDOO\�
FRQYHUWHG�WR�H[RWLF�FRYHU�ZLWKLQ�WKH�%DVLQ��,PSRUWDQWO\��WKH�QHZ�FRQYHUVLRQ�
ZLOO�KDYH�WKH�PRVW�VLJQLILFDQW�HIIHFWV�RQ�WKH�H[WHQW��LQWDFWQHVV��DQG�TXDOLW\�
RI� OHVV�GHYHORSHG� JUDVVODQGV� LQ� WKH� QRUWK� DQG� HDVW� RI� WKH� %DVLQ�� ZKHUH�
WKH\� DUH� SUHVHQWO\� OHDVW� GHYHORSHG� DQG� IUDJPHQWHG�� DQG� DUH� WKH� RQO\�
UHPDLQLQJ� SDUW� RI� WKH� %DVLQ� ZKHUH� UHODWLYHO\� FRQWLQXRXV� VHTXHQFHV� RI�
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QDWXUDOO\�UDUH�HFRV\VWHPV�VWLOO�RFFXU��7KH�JUHDWHVW�HIIHFWV�LQ�WKLV�UHJDUG�ZLOO�
EH� IURP� WKH� &ODVVLF� 3URSHUWLHV�� 6LPRQV� +LOO�� 6LPRQV� 3DVV�� *UD\V� +LOOV�
6WDWLRQ� /LPLWHG�� +DOGRQ� 6WDWLRQ� ������� /LPLWHG�� +RSH�� +LJK� &RXQWU\�
5RVHKLS�2UFKDUGV��DQG�+LJK�&RXQWU\�5RVHKLS�2UFKDUGV�/WG�DSSOLFDWLRQV��
)UDJPHQWDWLRQ� DQG� RWKHU� LQGLUHFW� HIIHFWV� RQ� UHPDLQLQJ� VSHFLHV� DQG� WKHLU�
KDELWDWV� ZLOO� DOVR� EH� H[DFHUEDWHG� LQ� WKH� VRXWK� RI� WKH� %DVLQ� E\� WKH� )LYH�
5LYHUV�2KDX� 'RZQV� DSSOLFDWLRQ� �ZKLFK� ZRXOG� FOHDU� WKH� ODUJHVW� DUHD� RI�
OHVV�GHYHORSHG� PRUDLQH� JUDVVODQG� VRXWK� RI� 7ZL]HO�� DQG� WKH� .LOOHUPRQW�
6WDWLRQ�DQG�6RXWKGRZQ�+ROGLQJV�/WG�.LOOHUPRQW� DSSOLFDWLRQV� �ZKLFK� FOHDU�
PXFK�RI�WKH�ODUJHVW�DUHD�RI�XQGHYHORSHG�RXWZDVK�VXUIDFH�UHPDLQLQJ�VRXWK�
RI�7ZL]HO���

�
3527(&7,21� )25� 7(55(675,$/� %,2',9(56,7<� ,1� 7+(� 0$&.(1=,(�
%$6,1�
����3XEOLF� FRQVHUYDWLRQ� ODQG� LQ� WKH� 0DFNHQ]LH� %DVLQ� LQFOXGHV� LPSRUWDQW�

H[DPSOHV�RI�QDWXUDOO\�UDUH�HFRV\VWHPV�SUHVHQW�� LQFOXGLQJ�GU\ODQG�WXVVRFN�
DQG� KHUEILHOG� FRPPXQLWLHV� RQ� LQODQG� RXWZDVK� VXUIDFHV� �%HQ� 2KDX�
&RQVHUYDWLRQ�$UHD�� 7HNDSR�6FLHQWLILF�5HVHUYH��� NHWWOHKROHV� �WKH�:DLUHSR�
NHWWOHKROHV�� 7HNDSR� 6FLHQWLILF� 5HVHUYH��� UHOLFWXDO� ERJ� SLQH� VKUXEODQGV�
�%HQGKX� 6FLHQWLILF� 5HVHUYH��� UHG� WXVVRFN� JUDVVODQGV� �2KDX� 0RUDLQHV�
ZHWODQG�FRPSOH[���DQG�VKUXEODQGV��3XNDNL�6FLHQWLILF�5HVHUYH��/DNH�3XNDNL�
7HUPLQDO�0RUDLQH�6FHQLF�5HVHUYH��6LPRQV�+LOO�&RQVHUYDWLRQ�$UHD���

����+RZHYHU�� WKHVH� SURWHFWHG� DUHDV� DUH� WRR� VPDOO� DQG� VFDWWHUHG� WR� VXVWDLQ�
UHSUHVHQWDWLYH�H[DPSOHV�RI� WKH�UHJLRQ
V�GLVWLQFWLYH�ELRWD�DQG�HFRV\VWHPV��
1DWLRQDOO\��PRVW�0DFNHQ]LH�%DVLQ�HQYLURQPHQWV�DUH�YHU\�SRRUO\�SURWHFWHG�
�7DEOH� $����� LQ� $WWDFKPHQW� ����� 'LVWLQFWLYH� 
3ODLQV
� HQYLURQPHQWV� 1���D�
DQG�1���E�KDYH� MXVW�������DQG� WKH�FKDUDFWHULVWLF� 
)RRWKLOOV
�HQYLURQPHQWV�
(���D�DQG�(���E�KDYH�MXVW������DQG������RI�WKHLU�ODQG�DUHD�SURWHFWHG��2I�
WKH�%DVLQ
V�GLVWLQFWLYH�HQYLURQPHQWV��RQO\�
5HFHQW�VRLOV
�HQYLURQPHQW�.���G�
KDV� D� UHDVRQDEOH� SURSRUWLRQ� ������ RI� LWV� ODQG� DUHD� SURWHFWHG� DV� SXEOLF�
ODQG��

����,Q� WRWDO�� ������� KD� RI� SXEOLF� FRQVHUYDWLRQ� ODQG� LV� PDQDJHG� IRU� QDWXUDO�
KHULWDJH� LQ� WKH�%DVLQ�������RI� WKH� WRWDO� ODQG�DUHD��7DEOH�����$ERXW����RI�
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)RRWKLOOV
� HQYLURQPHQWV� DQG� ���� RI� 
5HFHQW� VRLOV
� HQYLURQPHQWV� DUH�
SURWHFWHG��
3ODLQV
�HQYLURQPHQWV��ZKLFK�DUH�WDUJHWHG�IRU�QHZ�GHYHORSPHQW��
KDYH����RI�WKHLU�WRWDO�DUHD�SURWHFWHG���

7DEOH����$UHDV�RI�SXEOLF�FRQVHUYDWLRQ�ODQG�SURWHFWHG�IRU�QDWXUDO�KHULWDJH��DQG�
4(,,�FRYHQDQWV�LQ�WKH�0DFNHQ]LH�%DVLQ�DW�SUHVHQW��
(QYLURQPHQW�
�/(1=�/HYHO�,���

5HIHUUHG�WR�
KHUH�DV�

3XEOLF�
&RQVHUYDWLRQ�
ODQG��LQ�KD��DQG�
��RI�%DVLQ�DUHD��

4(,,�&RYHQDQWV�
�KD���DQG���RI�
%DVLQ�DUHD��

(��&HQWUDO�'U\�)RRWKLOOV�� 
)RRWKLOOV
� ������������ �������
-��&HQWUDO�:HOO�'UDLQHG�5HFHQW�
6RLOV�� 
5HFHQW�VRLOV
� ��������� ��

.��&HQWUDO�8SODQG�5HFHQW�6RLOV�� 
5HFHQW�VRLOV
� ������������ �����
1��(DVWHUQ�6RXWK�,VODQG�3ODLQV�� 
3ODLQV
� ����������� ����
7RWDO� 
0DFNHQ]LH�

%DVLQ
� ������������ ������������
��7KHVH�HVWLPDWHV�H[FOXGH�DUHDV�VXFK�DV�UHFUHDWLRQ�UHVHUYHV��ORFDO��DQG�JRYHUQPHQW�
SXUSRVH�UHVHUYHV�DQG�PDUJLQDO�VWULSV�ZLWK�OLWWOH�QDWLYH�ELRGLYHUVLW\�DQG�RU�QR�
FRQVHUYDWLRQ�PDQDJHPHQW��$UHD�HVWLPDWHV�DUH�URXQGHG�WR�WKH�QHDUHVW����KD��
�
����7KHVH� SURWHFWHG� ODQG� SDUFHOV� DUH� VFDWWHUHG�� DQG� WKH� YLDELOLW\� RI�PDQ\� LV�

WKUHDWHQHG� E\� LVRODWLRQ� ZLWKLQ� DQ� LQFUHDVLQJO\� GHYHORSHG� ODQGVFDSH�� )RU�
H[DPSOH�� WKH� ����KD�4XDLOEXUQ�&RQVHUYDWLRQ� $UHD� KDV� UHFHQWO\� EHFRPH�
LVRODWHG�ZLWKLQ�D�PDWUL[�RI�LQWHQVLYH�ODQG�XVH��)LJXUH�����ZKLFK�ZLOO�LQFUHDVH�
H[RWLF�VHHG� UDLQ�DQG�DHULDO� IHUWLOLVHU� LQSXWV��7KH�DUHD�FRQWDLQV�HSKHPHUDO�
ZHWODQGV� �WKH�:DLUHSR�NHWWOHKROHV��VXSSRUWLQJ�VSHFLHV�ULFK�QDWLYH� WXUIV�RI�
WLQ\�SODQWV�GHSHQGHQW�RQ� ORZ�QXWULHQW� FRQGLWLRQV�DQG�YXOQHUDEOH� WR�H[RWLF�
LQYDVLRQ�ZLWK�HXWURSKLFDWLRQ��-RKQVRQ�	�5RJHUV���������

����4(,,�1DWLRQDO�7UXVW�&RYHQDQWV�FRYHU�F�������KD��������RI� WKH�%DVLQ���RI�
ZKLFK�����LV�LQ�
)RRWKLOOV
�HQYLURQPHQWV��7KH\�DGG�VPDOO�EXW�QRWDEOH�DUHDV�
WR� SURWHFWHG� ODQGV� LQ� HQYLURQPHQWV� (���E�� DQG� WKH� UHJLRQDOO\� GLVWLQFWLYH�
(���D�� DQG�(���E��+RZHYHU�� QRW� DOO� FRYHQDQWV� DUH�PDQDJHG� SULPDULO\� WR�
SURWHFW�QDWXUDO�KHULWDJH�DQG�FRQVHUYH�VSHFLHV�� WKH� WZR� ODUJHVW�FRYHQDQWV�
KDYH�EHHQ�WRSGUHVVHG�DQG�RYHUVRZQ�ZLWK�H[RWLF�SDVWXUH�VSHFLHV�LQ�UHFHQW�
\HDUV��7KH��H[SDQGLQJ��PLOLWDU\�UHVHUYH�PD\�DOVR�JLYH�VRPH�SURWHFWLRQ�IRU�
LQGLJHQRXV� HFRV\VWHPV� DJDLQVW� ODQG� GHYHORSPHQW�� ,W� QRZ� FRYHUV� VRPH�
������ KD� RI� PDLQO\� µ)RRWKLOOV¶� HQYLURQPHQWV� DQG� UHWDLQV� SRSXODWLRQV� RI�
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VRPH� WKUHDWHQHG� VSHFLHV� �H�J�� WKH� VKUXE� /HRQRKHEH� FXSUHVVRLGHV��
&DWHJRU\����1DWLRQDOO\�(QGDQJHUHG���

�

�)LJXUH� ��� $HULDO� YLHZ� RI� WKH� 4XDLOEXUQ� &RQVHUYDWLRQ� $UHD� DQG� WKH�:DLUHSR�
NHWWOHKROHV� DGMDFHQW� WR� QHZ� LQWHQVLYHO\� GHYHORSHG� ODQG� XVHV�� LQ� 1RYHPEHU�
������
�
����(YLGHQFH�VKRZV�QHLWKHU� WKH�&3/$�GLVFUHWLRQDU\�FRQVHQW�SURFHVV��QRU�WKH�

7HQXUH�5HYLHZ�SURFHVV�SHUWDLQLQJ�WR�&URZQ�3DVWRUDO�/HDVHV�FDQ�EH�UHOLHG�
RQ� WR� SURWHFW� ELRGLYHUVLW\� LQ� WKH�%DVLQ�� HVSHFLDOO\� LQ� HQYLURQPHQWV�ZKHUH�
LQGLJHQRXV�ELRGLYHUVLW\�LV�PRVW�WKUHDWHQHG�E\�GHYHORSPHQW���

����,Q� SULQFLSOH�� GLVFUHWLRQDU\� FRQVHQW� LV� UHTXLUHG� WR� FXOWLYDWH� SDVWRUDO� OHDVH�
ODQG�� DQG� LQKHUHQW� YDOXHV� DUH� FRQVLGHUHG�� +RZHYHU�� LQWHQVLYH� SDVWXUH�
GHYHORSPHQW� RQ� OHDVHV� LV� LQFUHDVLQJ�� DQG� FRQVHQW� SURFHGXUHV� DUH� QRW�
DOZD\V� IROORZHG�� )RU� H[DPSOH�� DGMDFHQW� WR� WKH� KLJKZD\� RQ� 0DU\EXUQ�
SDVWRUDO� OHDVH�� ULSDULDQ�ZHWODQG��DQG�VKRUW� WXVVRFN�JUDVVODQG�RQ�PRUDLQH�
VXSSRUWLQJ� WKH� WKUHDWHQHG� SODQW� /HSWLQHOOD� FRQMXQFWD� �&DWHJRU\� ���
1DWLRQDOO\�&ULWLFDO��ZHUH�UHFHQWO\�FXOWLYDWHG�ZLWKRXW�FRQVHQW���

����)XUWKHUPRUH��VLJQLILFDQW�LQKHUHQW�ELRGLYHUVLW\�YDOXHV�LGHQWLILHG�E\�H[SHUWV�LQ�
WKH�ILHOG�DUH�QRW�DOZD\V�UHFRPPHQGHG�IRU�SURWHFWLRQ�E\�WKH�'HSDUWPHQW�RI�
&RQVHUYDWLRQ�� RU� SURWHFWHG� E\� /DQG� ,QIRUPDWLRQ� 1HZ�=HDODQG� LQ� WKH�
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7HQXUH� 5HYLHZ� RI� &URZQ� 3DVWRUDO� /HDVHV�� %LRGLYHUVLW\� WKDW� LV� PRVW�
WKUHDWHQHG� E\� GHYHORSPHQW� LV� VHOGRP� SURWHFWHG�� 2Q� ��� OHDVHV� WKDW�
XQGHUZHQW� 7HQXUH� 5HYLHZ� IURP� ����� WR� ������ GDWD� JDWKHUHG� E\� WKH�
'HSDUWPHQW� RI� &RQVHUYDWLRQ� LQ� ����� VKRZ� WKDW� WKH� 'HSDUWPHQW�
UHFRPPHQGHG� SURWHFWLRQ� IRU� MXVW� ���� RI� WKH� DUHD� FRQWDLQLQJ� LGHQWLILHG�
VLJQLILFDQW� LQKHUHQW� YDOXHV� ZLWKLQ� 1DWLRQDO� 3ULRULW\� �� HQYLURQPHQWV�
�$WWDFKPHQW������

��
6,*1,),&$1&(� 2)� 5(0$,1,1*� /(66�'(9(/23('� *5$66/$1'6� 2)�
7+(�0$&.(1=,(�%$6,1�
����9DULRXV�FULWHULD�KDYH�EHHQ�SURSRVHG�IRU�DVVHVVPHQW�RI�VLJQLILFDQFH�XQGHU�

6HFWLRQ� �F� RI� WKH� 5HVRXUFH� 0DQDJHPHQW� $FW� �50$��� 0RVW� FULWHULD� DUH�
DGDSWHG� IURP� WKH�3URWHFWHG�1DWXUDO�$UHDV�3URJUDPPH� �31$3�� �0F(ZHQ�
������� 7KH\� LQFOXGH� UHSUHVHQWDWLYHQHVV�� GLYHUVLW\� DQG� SDWWHUQ�� UDULW\� DQG�
VSHFLDO� IHDWXUHV�� QDWXUDOQHVV�� VL]H� DQG� VKDSH�� EXIIHULQJ� VXUURXQGLQJ�
ODQGVFDSH� DQG� ERXQGDULHV�� DQG� ORQJ�WHUP� HFRORJLFDO� YLDELOLW\�� 7KH�
*RYHUQPHQW
V� IRXU� 1DWLRQDO� 3ULRULWLHV� �0I(� ������ $WWDFKPHQW� ��� DUH�
FRQVLVWHQW�ZLWK�WKHVH�FULWHULD��HVSHFLDOO\�ZLWK�UHSUHVHQWDWLYHQHVV�DQG�UDULW\�
DQG�VSHFLDO�IHDWXUHV��7KH�&DQWHUEXU\�5HJLRQDO�3ROLF\�6WDWHPHQW
V�FULWHULD�
IRU�UHJLRQDO�VLJQLILFDQFH��3DUDJUDSK�������LQFOXGH�QDWXUDO�IHDWXUHV�HQGHPLF�
RU�XQLTXH� WR��RU�FKDUDFWHULVWLF�RI��&DQWHUEXU\�� WKDW�DUH� WKUHDWHQHG��RU� WKDW�
SURYLGH� HVVHQWLDO� KDELWDW� OLQNDJHV� RU� FRQQHFWLYLW\�� DQG� LQFOXGHV� WKH�
HFRORJLFDO� SURFHVVHV� WKDW� PDLQWDLQ� WKHVH� IHDWXUHV�� 0RGHUQ� FRQVHUYDWLRQ�
SODQQLQJ� SULQFLSOHV� GHYHORSHG� LQWHUQDWLRQDOO\� IRU� HIILFLHQW� DQG� HIIHFWLYH�
FRQVHUYDWLRQ��H�J��0DUJXOHV�	�3UHVVH\�������DUH�DOVR�FRQVLVWHQW�ZLWK�WKH�
31$3� FRQFHSWLRQ� RI� UHSUHVHQWDWLYHQHVV�� DQG� LGHQWLI\� VLWHV� WKDW� DUH� ERWK�

LUUHSODFHDEOH
��VLWHV�KDYH�IHZ�RU�QR�UHSODFHPHQWV��LQFOXGLQJ�EHLQJ�DPRQJ�
WKH� ODVW� UHPDLQLQJ�RI�D� W\SH��DQG� 
YXOQHUDEOH
� �LPPLQHQWO\� WKUHDWHQHG�ZLWK�
ORVV�� DV� KLJKHVW� SULRULWLHV� IRU� SURWHFWLRQ�� 1RUWRQ� 	� 5RSHU�/LQGVD\� �������
SURSRVHG�D�PRUH�UHVWULFWLYH�FULWHULD�VHW�IRU�50$�VLJQLILFDQFH�DVVHVVPHQW���

����,� DQG� RWKHUV� KDYH� DUJXHG� WKDW� UHVWULFWLYH� �RU� KLJK�WKUHVKROG�� DVVHVVPHQW�
FULWHULD�FDQ�SURPRWH�RQJRLQJ�DQG�FXPXODWLYH�ORVV�DQG�VLPSOLILFDWLRQ�RI�WKH�
ELRORJLFDO�GLYHUVLW\�WKDW�QRZ�UHPDLQV�LQ�WKH�ODQGVFDSH��'HQ\HU�HW�DO��������
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:DONHU� HW� DO�� ����D��� +HUH�� ,� GR� QRW� HQGRUVH� DQ\� SDUWLFXODU� VHW� RI�
VLJQLILFDQFH�FULWHULD��EXW�LQVWHDG�FRPPHQW�RQ�WKH�UHPDLQLQJ�OHVV�GHYHORSHG�
JUDVVODQGV� RI� WKH� 0DFNHQ]LH� %DVLQ� LQ� UHODWLRQ� WR� YDULRXV� FULWHULD� DV�
SURSRVHG�DQG�GHILQHG��

5HSUHVHQWDWLYHQHVV�
����8QGHU�WKH�31$3�GHILQLWLRQ��KLJK�UHSUHVHQWDWLYH�YDOXH�LV�JLYHQ�WR�SDUWLFXODU�

FRPPXQLWLHV�RU�HFRV\VWHPV�ZKLFK���L��KDYH�ODUJH�RYHUDOO�DUHDV�LQ�D�GLVWULFW��
�LL�� KDYH� EHHQ� UHGXFHG� IURP� WKHLU� IRUPHU� H[WHQW�� DQG�RU� �LLL�� DUH� SRRUO\�
UHSUHVHQWHG� LQ� UHVHUYHV�� 5HSUHVHQWDWLYHQHVV� LV� GHILQHG� DV� H[WHQGLQJ�
EH\RQG� HFRORJLFDO� XQLWV� WKDW� DUH� UDUH� RU� XQXVXDO� LQ� D� ORFDO� RU� UHJLRQDO�
FRQWH[W� DQG� LQFOXGHV� WKH� W\SLFDO�� FKDUDFWHULVWLF� XQLWV� WKDW� QRUPDOO\�
FRQWULEXWH�PRVW� WR� WKH�GLVWLQFWLYH�FKDUDFWHU�RI� WKH�HFRORJLFDO�GLVWULFWV�DQG�
UHJLRQV� LQ� ZKLFK� WKH\� RFFXU�� 6XEFULWHULRQ� �LL�� LV� FRQVLVWHQW� ZLWK�
*RYHUQPHQW
V�1DWLRQDO�3ULRULW\����DQG�VXEFULWHULD��LL��DQG��LLL��DUH�FRQVLVWHQW�
ZLWK� LUUHSODFHDELOLW\� DQG� YXOQHUDELOLW\� DV� GHILQHG� LQ� WKH� LQWHUQDWLRQDO�
FRQVHUYDWLRQ�SODQQLQJ�OLWHUDWXUH��DQG�DOO�WKUHH�VHHP�FRQVLVWHQW�ZLWK�FULWHULD�
LQ�WKH�&DQWHUEXU\�5HJLRQDO�3ROLF\�6WDWHPHQW��

����,Q�P\�RSLQLRQ��WKH�UHPDLQLQJ�OHVV�GHYHORSHG�JUDVVODQGV�RI�WKH�0DFNHQ]LH�
%DVLQ� IXOO\� PHHW� WKHVH� UHSUHVHQWDWLYHQHVV� VWDQGDUGV�� 7KH\� ZHUH� RQFH�
ZLGHVSUHDG� LQ� WKH� GLVWULFW�� KDYH� UHFHQWO\� EHHQ� PXFK� UHGXFHG� IURP� WKHLU�
IRUPHU� H[WHQW�� DUH� YHU\� SRRUO\� SURWHFWHG� QDWLRQDOO\� DQG�ZLWKLQ� WKH� %DVLQ��
DQG� DUH� LPPLQHQWO\� WKUHDWHQHG� ZLWK� IXUWKHU� ORVV� WR� GHYHORSPHQW��
3DUWLFXODUO\�LQ�WKH�QRUWK�DQG�HDVW�RI�WKH�%DVLQ��UHPDLQLQJ�JUDVVODQGV�KDYH�
QRW�\HW�EHHQ�UHGXFHG�WR�WKH�
�����UHPDLQLQJ
�WKUHVKROG�RI�1DWLRQDO�3ULRULW\�
�� DQG� 1RUWRQ� 	� 5RSHU�/LQGVD\
V� ������� UHSUHVHQWDWLYHQHVV� FULWHULRQ��
+RZHYHU�� WKLV� LV� WKH� ODVW� SODFH� LQ� 1HZ�=HDODQG� ZKHUH� UHSUHVHQWDWLYH�
VHTXHQFH� RI� OLQNHG� ORZ�O\LQJ� HFRV\VWHPV� XQLTXH� WR� DQG� FKDUDFWHULVWLF� RI�
&DQWHUEXU\� FRXOG� SRWHQWLDOO\� EH� PDLQWDLQHG� DFURVV� WKH� IXOO� UDQJH� RI�
ODQGIRUPV�� 7KH� DUHD
V� SRWHQWLDO� FRQWULEXWLRQ� WR� D� PRUH� UHSUHVHQWDWLYH�
SURWHFWHG�DUHD�QHWZRUN�SURPSWHG�WKH�3DUOLDPHQWDU\�&RPPLVVLRQHU�IRU�WKH�
(QYLURQPHQW�WR�HQGRUVH�WKH�FUHDWLRQ�RI�D�'U\ODQG�&RQVHUYDWLRQ�3DUN�KHUH�
�3&(��������
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5DULW\�DQG�VSHFLDO�IHDWXUHV�
����%\�WKH�31$3�GHILQLWLRQ��WKLV�FULWHULRQ�LGHQWLILHV�VFDUFH�ELRORJLFDO�RU�SK\VLFDO�

IHDWXUHV�� ZKHWKHU� QDWXUDOO\� UDUH� RU� KXPDQ� LQGXFHG�� LQ� ORFDO�� UHJLRQDO� RU�
QDWLRQDO� FRQWH[WV�� ,Q� P\� RSLQLRQ�� WKH� %DVLQ
V� UHPDLQLQJ� OHVV�GHYHORSHG�
JUDVVODQGV� IXOO\� PHHW� WKLV� FULWHULRQ�� EHLQJ� DOPRVW� HQWLUHO\� FRPSULVHG� RI�
QDWXUDOO\�UDUH�HFRV\VWHPV��1DWLRQDO�3ULRULW\����RU�ZHWODQG�W\SHV�WKDW�KDYH�
EHHQ� VLJQLILFDQWO\� UHGXFHG�QDWLRQDOO\� �1DWLRQDO�3ULRULW\� ���� DQG�ZLWK�PDQ\�
FRQWDLQLQJ�7KUHDWHQHG�VSHFLHV� �1DWLRQDO�3ULRULW\�����0DQ\�DUHDV�DUH�DOVR�
OLNHO\�WR�PHHW�WKH�QDUURZHU�GHILQLWLRQ�RI�UDULW\�DQG�GLVWLQFWLYHQHVV�SURSRVHG�
E\�1RUWRQ�	�5RSHU�/LQGVD\���������

2WKHU�FULWHULD��
����7KH� OHVV�GHYHORSHG�JUDVVODQGV�RI� WKH�0DFNHQ]LH�%DVLQ�KDYH�D�YHU\�KLJK�

GHJUHH�RI�QDWXUDO�GLYHUVLW\�DQG�SDWWHUQ��SDUWLFXODUO\�WKRVH�QRUWK�DQG�HDVW�RI�
7ZL]HO��EXW�DOVR�ZLWKLQ�PDQ\�UHPQDQWV�LQ�WKH�VRXWK�DQG�ZHVW�RI�WKH�%DVLQ��
7KH\�LQFOXGH�D�ZLGH�GLYHUVLW\�RI�VSHFLHV�DQG�FRPPXQLWLHV��RI�HFRV\VWHPV�
DQG� RI� SK\VLFDO� IHDWXUHV� �GHVFULEHG� LQ� $WWDFKPHQWV� �� DQG� ����
(QYLURQPHQWDO�DQG�FRPPXQLW\�JUDGLHQWV� OLQNLQJ� WKHLU�GLYHUVH� IHDWXUHV�DUH�
VWLOO�ODUJHO\�SUHVHQW��HVSHFLDOO\�QRUWK�DQG�HDVW�RI�7ZL]HO��,�DP�QRW�DZDUH�RI�
DQ\ZKHUH�HOVH�LQ�ORZODQG�DQG�PRQWDQH�1HZ�=HDODQG�WKDW�VXFK�D�GLYHUVLW\�
RI� QDWXUDOO\� UDUH� HFRV\VWHPV� LV� SUHVHQW� RQ� D� FRQWLQXRXV� ODQGIRUP�
VHTXHQFH��

����$OWKRXJK� PRGLILHG�� WKHVH� JUDVVODQGV� VXSSRUW� D� VLPLODU� VXLWH� RI�
FRPPXQLWLHV� DQG� VSHFLHV� WR� WKRVH� IRXQG� LQ� HDUO\� (XURSHDQ� WLPHV�
�SDUDJUDSK� ����� DQG� PDQ\� DOVR� UHWDLQ� D� KLJK� YLVXDO� LPSUHVVLRQ� RI�
QDWXUDOQHVV��

����:LWK�UHJDUG�WR�VL]H�DQG�VKDSH��UHPDLQLQJ�JUDVVODQG�DUHDV�QRUWK�DQG�HDVW�
RI�7ZL]HO�DUH�SUREDEO\�VWLOO�ODUJH�HQRXJK�WR�VXSSRUW�YLDEOH�PHWDSRSXODWLRQV�
RI�VSHFLHV�DQG�ELRWD��DQG�EXIIHULQJ�IURP�PDQ\�RII�VLWH�HIIHFWV��

/RQJ�WHUP�HFRORJLFDO�YLDELOLW\�
����7KH�7HNDSR�6FLHQWLILF�5HVHUYH�GHPRQVWUDWHV��KLJKO\�GHJUDGHG�0DFNHQ]LH�

%DVLQ� JUDVVODQGV� PD\� EH� UHVWRUHG� ZLWK� V\PSDWKHWLF� PDQDJHPHQW� JLYHQ�
WLPH��
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����+RZHYHU�� WKH� PDLQWHQDQFH� RI� WKH� 0DFNHQ]LH� %DVLQ
V� ELRGLYHUVLW\� ZLOO�
UHTXLUH� SURWHFWLRQ� RI� WKH� ORQJ�WHUP� FDSDFLW\� RI� D� ODQGVFDSH� WR� VXSSRUW�
VSHFLHV� SRSXODWLRQV� �&DEH]D� 	� 0RLODQHQ� ������� 7KLV� ORQJ�WHUP� YLDELOLW\�
ZLOO� QRW� EH� DFKLHYHG� E\� WKH� SDWWHUQ� RI� ODQG� XVH� FKDQJH� VHHQ� LQ� UHFHQW�
\HDUV�� QDPHO\� WKH� SURWHFWLRQ� RI� D� VPDOO� QXPEHU� RI� LVRODWHG� VLWHV�� DQG�
GHYHORSPHQW� RI� UHPDLQLQJ� HFRV\VWHPV�� $W� OHDVW� LQ� WKH� QRUWKHUQ� DQG�
HDVWHUQ� SRUWLRQV� RI� WKH� 0DFNHQ]LH� %DVLQ�� WKH� VFDOH� RI� WKH� XQGHYHORSHG�
ODQGVFDSH� UHPDLQLQJ�� DQG� LWV� OLPLWHG� �DOEHLW� LQFUHDVLQJ�� IUDJPHQWDWLRQ�
SURYLGHV� D� ODVW� RSSRUWXQLW\� WR� SURWHFW� WKH� LQWHUFRQQHFWHG� FRPSOH[� RI�
QDWXUDOO\� UDUH� HFRV\VWHPV�� DQG� DVVRFLDWHG� ZHWODQGV� DQG� IUHVKZDWHU�
KDELWDWV� XSRQ� ZKLFK� WKH� %DVLQ
V� GLVWLQFWLYH� LQGLJHQRXV� ELRGLYHUVLW\�
GHSHQGV��

�
6800$5<�2)�.(<�32,176�$1'�&21&/86,216�
����7KH�0DFNHQ]LH�%DVLQ�LV�D�ELRJHRJUDSKLFDOO\�GLVWLQFWLYH�DQG�LPSRUWDQW�SDUW�

RI� 1HZ�=HDODQG�� FRQWDLQLQJ� LWV� PRVW� H[WHQVLYH� DQG� LQWDFW� VHTXHQFHV� RI�
ORZ�O\LQJ�� QDWXUDOO\� UDUH� WHUUHVWULDO� UDUH� HFRV\VWHPV��$OWKRXJK�PRGLILHG� LQ�
VWDWXUH�DQG�FRPSRVLWLRQ��SRRUO\�SURWHFWHG��DQG�VXEMHFW�WR�RQJRLQJ�GHFOLQH��
UHPDLQLQJ� OHVV�GHYHORSHG� FRPPXQLWLHV� DUH� VWLOO� SUHGRPLQDQWO\� QDWLYH� LQ�
FKDUDFWHU��7KH\�VXSSRUW�VHYHUDO�RI�1HZ�=HDODQG
V�PRVW�HQGDQJHUHG�SODQW�
VSHFLHV�� DQG� UHJLRQDOO\� HQGHPLF� DQG� WKUHDWHQHG� LQYHUWHEUDWH� DQG�
IUHVKZDWHU� ILVK� IDXQDV�� DQG� LQWHUQDWLRQDOO\� LPSRUWDQW� SRSXODWLRQV� RI�
WKUHDWHQHG�PLJUDWRU\�ZDGLQJ�ELUGV��JXOOV�DQG�WHUQV��

����,QWHQVLYH� DJULFXOWXUDO� GHYHORSPHQW� LV� UDSLGO\� WUDQVIRUPLQJ� OHVV�GHYHORSHG�
JUDVVODQGV� LQ� WKH�0DFNHQ]LH�%DVLQ� IURP�KDELWDW� IRU� WHUUHVWULDO� LQGLJHQRXV�
VSHFLHV� �LQFOXGLQJ� WKUHDWHQHG�VSHFLHV�� LQWR�ZKROO\�H[RWLF�SDVWXUH��DV�KDV�
DOUHDG\�RFFXUUHG�RYHU�PRVW�RI�&DQWHUEXU\
V�ORZODQG��PRQWDQH�DQG�FRDVWDO�
]RQHV�� 7KH� LQWHUUHODWHG� DGYHUVH� HIIHFWV� RI� WKLV� KDELWDW� GHVWUXFWLRQ� RQ� D�
ODQGVFDSH
V� LQGLJHQRXV�ELRGLYHUVLW\�DUH�FXPXODWLYH�DQG�DFFHOHUDWH�DV� WKH�
UDWLR� RI� FRQYHUWHG� ODQG� WR� XQFRQYHUWHG� LQGLJHQRXV� VSHFLHV� KDELWDW�
LQFUHDVHV��7KH�SURFHVV�LV�ZHOO�GRFXPHQWHG�LQ�HFRORJLFDO�OLWHUDWXUH��DQG�LV�
WKH�PRVW�VLJQLILFDQW�FDXVH�RI�SRSXODWLRQ�DQG�VSHFLHV�H[WLQFWLRQ�ZRUOGZLGH��
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,W� LV� OLNHO\� WR� JUHDWO\� H[DFHUEDWH� WKH� WKUHDWHQHG� VWDWXV� RI� PDQ\� RI�
&DQWHUEXU\
V�ORZODQG�DQG�PRQWDQH�HFRV\VWHPV�DQG�VSHFLHV��

����3URWHFWHG� ODQG� DUHDV� DUH� SUHVHQWO\� LQDGHTXDWH� WR� PDLQWDLQ� WKH� %DVLQV
�
ELRGLYHUVLW\�� +LJKO\� GHJUDGHG� HFRV\VWHPV� DSSHDU� FDSDEOH� RI� VRPH�
UHFRYHU\�ZLWK�FRQVHUYDWLRQ�PDQDJHPHQW��EXW� WKH�%DVLQ
V�SURWHFWHG�DUHDV�
DUH�EHFRPLQJ� LVRODWHG�ZLWKLQ�DQ� LQFUHDVLQJO\�GHYHORSHG� ODQGVFDSH�ZKLFK�
WKUHDWHQV�WKHLU�YLDELOLW\��

����,Q� P\� RSLQLRQ�� PDQ\� RI� WKH� UHPDLQLQJ� OHVV�GHYHORSHG� JUDVVODQGV� RI� WKH�
0DFNHQ]LH� %DVLQ� DUH� VLJQLILFDQW�� HVSHFLDOO\� WKH� SODQW� DQG� DQLPDO�
FRPPXQLWLHV� RI� H[WHQVLYH�� ODUJHO\� XQGHYHORSHG� ODQGIRUP� VHTXHQFHV�
UHPDLQLQJ�WR�WKH�QRUWK�DQG�HDVW�RI�7ZL]HO��7KHVH�DUHDV�PHHW�DOO�31$3�DQG�
&DQWHUEXU\�5HJLRQDO�3ROLF\�6WDWHPHQW�FULWHULD�IRU�VLJQLILFDQFH��DUH�SUHVHQW�
RQ�ODQG�HQYLURQPHQWV�WKDW�DUH�GLVWLQFWLYH�DQG�PDLQO\�RU�ZKROO\�FRQILQHG�WR�
WKH�0DFNHQ]LH�%DVLQ��DOPRVW�HQWLUHO\�FRPSULVH�QDWXUDOO\� UDUH�HFRV\VWHPV�
�1DWLRQDO� 3ULRULW\� ��� DQG� ZHWODQGV� �1DWLRQDO� 3ULRULW\� ���� DQG� DUH� WKH� ODVW�
UHPDLQLQJ�KDELWDWV�RI�VRPH�RI�1HZ�=HDODQG
V�PRVW�HQGDQJHUHG�SODQW��ELUG�
DQG�IUHVKZDWHU�ILVK�VSHFLHV��1DWLRQDO�3ULRULW\�����7KHLU�LUUHSODFHDELOLW\�DQG�
H[WUHPH� YXOQHUDELOLW\� WR� RQJRLQJ� ORVV� PDNHV� SURWHFWLRQ� D� SULRULW\� XVLQJ�
LQWHUQDWLRQDO�FULWHULD���

����$SSOLFDWLRQV� WR� LUULJDWH�D� IXUWKHU�F���������KD�RI� WKH�0DFNHQ]LH�%DVLQ�ZLOO�
OLNHO\� UHVXOW� LQ� WKH�FOHDUDQFH�RI�QDWXUDOO\� UDUH�DQG�YXOQHUDEOH�HFRV\VWHPV�
ZLWKLQ� WKH� SURSRVHG� IRRWSULQWV� RI� LUULJDWHG� ODQG� DQG� DVVRFLDWHG�
LQIUDVWUXFWXUH�� DQG� LQ� VXEVWDQWLDO� GHJUDGDWLRQ� DQG� ORVV� RI� QDWXUDO�
HFRV\VWHPV� DQG� LQGLJHQRXV� VSHFLHV� SRSXODWLRQV� RII�VLWH�� LQFOXGLQJ� ZHOO�
EH\RQG�GLUHFWO\�DIIHFWHG�DUHDV��7KHVH�LPSDFWV�DUH�PDMRU�DQG�ZLOO�UHVXOW� LQ�
D�SHUPDQHQW�QHW�ORVV�RI�VLJQLILFDQW�YHJHWDWLRQ�DQG�KDELWDWV�IRU�LQGLJHQRXV�
IDXQD�WKDW�FDQQRW�EH�PLWLJDWHG�RU�UHFRQVWUXFWHG����

����,Q�P\�RSLQLRQ��IXUWKHU�LQIRUPDWLRQ�LV�QHHGHG�WR�IXOO\�DVVHVV�WKH�RQ�VLWH�DQG�
RII�VLWH� HIIHFWV� RI� PDQ\� RI� WKH� DSSOLFDWLRQV� RQ� WHUUHVWULDO� ELRGLYHUVLW\�� ,Q�
$WWDFKPHQW�����,�SURYLGH�D�OLVW�RI�DSSOLFDWLRQV�FDWHJRULVHG�DFFRUGLQJ�WR�P\�
OHYHO�RI�FRQFHUQ� IRU�SRWHQWLDO�HIIHFWV�RQ� LQGLJHQRXV�WHUUHVWULDO�ELRGLYHUVLW\��
DQG�DQQRWDWHG�ZLWK�P\�UHDVRQV�IRU�WKHVH�FRQFHUQV��

�
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5()(5(1&(6�
&DEH]D�0��0RLODQHQ�$�������'HVLJQ�RI�UHVHUYH�QHWZRUNV�DQG�WKH�SHUVLVWHQFH�RI�
ELRGLYHUVLW\��7UHQGV�LQ�(FRORJ\�	�(YROXWLRQ��������±�����
&RQQRU�+(������� 7XVVRFN� JUDVVODQG� FRPPXQLWLHV� LQ� WKH�0DFNHQ]LH�&RXQWU\��
6RXWK�&DQWHUEXU\��1HZ�=HDODQG��1HZ�=HDODQG�-RXUQDO�RI�%RWDQ\�������±����
GH�/DQJH�3-��1RUWRQ�'$��&RXUWQH\�63��+HHQDQ�3%��%DUNOD�-:��&DPHURQ�(.��
+LWFKPRXJK� 5�� 7RZQVHQG� $-� ������ 7KUHDWHQHG� DQG� XQFRPPRQ� SODQWV� RI�
1HZ�=HDODQG�������5HYLVLRQ���1HZ�=HDODQG�-RXUQDO�RI�%RWDQ\�������±����
'HQ\HU�.��0\HUV�6��-XOLDQ�$��'L[RQ�0��*URYH�3��1HZHOO�$��DQG�RWKHU�PHPEHUV�
RI� WKH� /RFDO� *RYHUQPHQW� (FRORJLVW� 1HWZRUN� ������ 6KRXOG� VXVWDLQDELOLW\� EH� D�
ILOWHU� IRU� HFRORJLFDO� VLJQLILFDQFH"� 1HZ�=HDODQG� (FRORJLFDO� 6RFLHW\� 1HZVOHWWHU�
������±���
'HSDUWPHQW� RI� &RQVHUYDWLRQ� �'2&�� DQG� 0LQLVWU\� IRU� WKH� (QYLURQPHQW� �0I(��
������7KH�1HZ�=HDODQG�ELRGLYHUVLW\�VWUDWHJ\��'2&�DQG�0I(��:HOOLQJWRQ��1HZ�
=HDODQG������S��
(VSLH�35��+XQW� -(��%XWWV�&$��&RRSHU�3-��+DUULQJWRQ�:0$�������0DFNHQ]LH�
(FRORJLFDO� 5HJLRQ�� 1HZ�=HDODQG�� 3URWHFWHG� 1DWXUDO� $UHDV� 3URJUDPPH��
:HOOLQJWRQ��'HSDUWPHQW�RI�/DQGV�DQG�6XUYH\�����S��
*UHHQ�:��&ODUNVRQ�%'�������7XUQLQJ�WKH�WLGH"�$�UHYLHZ�RI�WKH�ILUVW�ILYH�\HDUV�RI�
WKH�1HZ�=HDODQG�%LRGLYHUVLW\�6WUDWHJ\��'HSDUWPHQW�RI�&RQVHUYDWLRQ��:HOOLQJWRQ��
+DQVNL�,�������0HWDSRSXODWLRQ�G\QDPLFV��1DWXUH��������±����
-RKQVRQ� 3�� *HUEHDX[� 3� ������ :HWODQG� W\SHV� LQ� 1HZ�=HDODQG�� :HOOLQJWRQ��
'HSDUWPHQW�RI�&RQVHUYDWLRQ���
-RKQVRQ� 3�� 5RJHUV� *� ������ (SKHPHUDO� ZHWODQGV� DQG� WKHLU� WXUIV� LQ�
1HZ�=HDODQG�� 6FLHQFH� IRU� &RQVHUYDWLRQ� ����� :HOOLQJWRQ�� 'HSDUWPHQW� RI�
&RQVHUYDWLRQ��
/HDWKZLFN� -5�� 6WHSKHQV� 577� ������ &OLPDWH� VXUIDFHV� IRU� 1HZ�=HDODQG��
/DQGFDUH� 5HVHDUFK� &RQWUDFW� 5HSRUW� /&��������� �XQSXEOLVKHG��� /LQFROQ��
/DQGFDUH�5HVHDUFK�����S��
/HDWKZLFN�-5��:LOVRQ�*��5XWOHGJH�'��:DUGOH�3��0RUJDQ�)��-RKQVWRQ�.��0F/HRG�
0�� .LUNSDWULFN� 5� ������ /DQG� HQYLURQPHQWV� RI� 1HZ�=HDODQG�� $XFNODQG�� 'DYLG�
%DWHPDQ������S��
/HH�:*�������$VVHVVPHQW�RI� VLWHV�RI� VLJQLILFDQFH� LQ� WKH�FRQWH[W� RI� WKH�50$�
������� LQ� SDUWV� RI� WKH� 0DFNHQ]LH� (FRORJLFDO� 5HJLRQ�� /DQGFDUH� 5HVHDUFK�
&RQWUDFW�5HSRUW�/&����������
/\QQ�,+�������/DQG�W\SHV�RI� WKH�:DLWDNL�'LVWULFW��/DQGFDUH�5HVHDUFK�&RQWUDFW�
5HSRUW�/&����������3UHSDUHG�IRU�/XFDV�$VVRFLDWHV�����S��
0DUJXOHV�&5��3UHVVH\�5/�������6\VWHPDWLF�FRQVHUYDWLRQ�SODQQLQJ��1DWXUH������
���±�����
0F(ZHQ�:0�HG��������(FRORJLFDO� UHJLRQV�DQG�GLVWULFWV�RI�1HZ�=HDODQG��7KLUG�
UHYLVHG�HGLWLRQ��1HZ�=HDODQG�%LRORJLFDO�5HVRXUFHV�&HQWUH�3XEOLFDWLRQ�1R�����LQ�
IRXU�SDUWV���:HOOLQJWRQ��'HSDUWPHQW�RI�&RQVHUYDWLRQ��
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0F*ORQH�06������� 7KH� RULJLQ� RI� WKH� LQGLJHQRXV� JUDVVODQGV� RI� VRXWK� HDVWHUQ�
6RXWK�,VODQG�LQ�UHODWLRQ�WR�SUH�KXPDQ�ZRRG\�HFRV\VWHPV��1HZ�=HDODQG�-RXUQDO�
RI�(FRORJ\������±����
0F*ORQH�06��0RDU�1�������'U\ODQG�+RORFHQH�YHJHWDWLRQ�KLVWRU\��&HQWUDO�2WDJR�
DQG�WKH�0DFNHQ]LH�%DVLQ��6RXWK�,VODQG��1HZ�=HDODQG��1HZ�=HDODQG�-RXUQDO�RI�
%RWDQ\�������±�����
0I(�������3URWHFWLQJ�RXU�3ODFHV��,QWURGXFLQJ�WKH�QDWLRQDO�SULRULWLHV�IRU�SURWHFWLQJ�
UDUH�DQG�WKUHDWHQHG�QDWLYH�ELRGLYHUVLW\�RQ�SULYDWH� ODQG��:HOOLQJWRQ��0LQLVWU\� IRU�
WKH�(QYLURQPHQW���
0ROOR\�-��%HOO�%'��&ORXW�0��GH�/DQJH�3��*LEEV�*��*LYHQ�'��1RUWRQ�'��6PLWK�1��
6WHSKHQV� 7� ������ &ODVVLI\LQJ� VSHFLHV� DFFRUGLQJ� WR� WKUHDW� RI� H[WLQFWLRQ� �� D�
V\VWHP� IRU� 1HZ� =HDODQG� 7KUHDWHQHG� 6SHFLHV�� 'HSDUWPHQW� RI� &RQVHUYDWLRQ�
2FFDVLRQDO�3XEOLFDWLRQ�QR������
0XUGRFK� +� ������ &RQFHUQ� DV� IDUPHUV� FOHDU� ODVW� IRUHVW� UHPQDQWV�� :HHNHQG�
3UHVV�����$XJXVW�������S������
1DWLRQDO�:DWHU�DQG�6RLO�&RQVHUYDWLRQ�2UJDQLVDWLRQ�������2XU�ODQG�UHVRXUFHV��D�
EXOOHWLQ�WR�DFFRPSDQ\�WKH�1HZ�=HDODQG�/DQG�5HVRXUFH�,QYHQWRU\�:RUNVKHHWV��
:HOOLQJWRQ��1DWLRQDO�:DWHU�DQG�6RLO�&RQVHUYDWLRQ�2UJDQLVDWLRQ��
1,:$� ������ &OLPDWH� VXPPDULHV�� 5HWULHYHG� ��� $XJ� ������ IURP�
KWWS���ZZZ�QLZD�FR�Q]�HGX�UHVRXUFHV�FOLPDWH��
1RUWRQ� '$�� 5RSHU�/LQGVD\� -� ������ $VVHVVLQJ� VLJQLILFDQFH� IRU� ELRGLYHUVLW\�
FRQVHUYDWLRQ�RQ�SULYDWH�ODQG�LQ�1HZ�=HDODQG��1HZ�=HDODQG�-RXUQDO�RI�(FRORJ\�
�������±�����
2
&RQQRU�� .�)�� ������ 7KH� LPSOLFDWLRQV� RI� SDVW� H[SORLWDWLRQ� DQG� FXUUHQW�
GHYHORSPHQWV� WR� WKH� FRQVHUYDWLRQ� RI� 6RXWK� ,VODQG� WXVVRFN� JUDVVODQGV��
1HZ�=HDODQG�-RXUQDO�RI�(FRORJ\������±�����
2¶&RQQRU�.)��.HUU�,*&�������7KH�KLVWRU\�DQG�SUHVHQW�SDWWHUQ�RI�SDVWRUDO�UDQJH�
SURGXFWLRQ� LQ� 1HZ� =HDODQG�� 3URFHHGLQJV� RI� WKH� )LUVW� ,QWHUQDWLRQDO� 5DQJHODQG�
&RQJUHVV��'HQYHU�����������
3DWULFN�%+�������6XSSOHPHQW�WR�WKH�/HSLGRSWHUD�RI�WKH�0DFNHQ]LH�&RXQWU\�ZLWK�
UHFRPPHQGDWLRQV�RQ�WKHLU�FRQVHUYDWLRQ��1HZ�=HDODQG�(QWRPRORJLVW�������±����
3DWULFN� %+�� 'XJGDOH� -6� ������ &RQVHUYDWLRQ� VWDWXV� RI� WKH� 1HZ�=HDODQG��
/HSLGRSWHUD�� 6FLHQFH� IRU� &RQVHUYDWLRQ� ����� :HOOLQJWRQ�� 'HSDUWPHQW� RI�
&RQVHUYDWLRQ��
3&(� �3DUOLDPHQWDU\�&RPPLVVLRQHU� IRU� WKH�(QYLURQPHQW�� ������&KDQJH� LQ� WKH�
+LJK� &RXQWU\�� (QYLURQPHQWDO� VWHZDUGVKLS� DQG� WHQXUH� UHYLHZ�� 85/��
KWWS���ZZZ�SFH�SDUOLDPHQW�Q]�UHSRUWVBE\BVXEMHFW�DOOBUHSRUWV�ODQGBXVH�FKDQJHBL
QBWKHBKLJKBFRXQWU\BHQYLURQPHQWDOBVWHZDUGVKLSBDQGBWHQXUHBUHYLHZ�
5RJHUV� *0�� :DONHU� 6�� /HH� :*� ������ 7KH� UROH� RI� GLVWXUEDQFH� LQ� GU\ODQG�
1HZ�=HDODQG�� SDVW� DQG� SUHVHQW�� 6FLHQFH� IRU� &RQVHUYDWLRQ� ����� :HOOLQJWRQ��
'HSDUWPHQW� RI� &RQVHUYDWLRQ�� >RQOLQH@� 85/��
KWWS���ZZZ�GRF�JRYW�Q]�XSORDG�GRFXPHQWV�VFLHQFH�DQG�WHFKQLFDO�VIF����SGI�
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5RJHUV�*0��:DONHU� 6�� %DVKHU� /0�� /HH�:*� ������ )UHTXHQF\� DQG� LPSDFW� RI�
+RORFHQH� ILUH� LQ� HDVWHUQ� 6RXWK� ,VODQG�� 1HZ�=HDODQG�� 1HZ�=HDODQG� -RXUQDO� RI�
(FRORJ\��������±�����
7LOPDQ�'��0D\�50��/HKPDQ�&/��1RZDN�0$�������+DELWDW�GHVWUXFWLRQ�DQG�WKH�
H[WLQFWLRQ�GHEW��1DWXUH��������±����
7RZQVHQG�$-��GH�/DQJH�3-��1RUWRQ�'$��0ROOR\�-��0LVNHOO\�&��'XII\�&�������7KH�
1HZ�=HDODQG�7KUHDW�&ODVVLILFDWLRQ�6\VWHP�PDQXDO��:HOOLQJWRQ��'HSDUWPHQW�RI�
&RQVHUYDWLRQ�����S��
7UHVNRQRYD�0� ������&KDQJHV� LQ� WKH� VWUXFWXUH� RI� WDOO� WXVVRFN� JUDVVODQGV� DQG�
LQIHVWDWLRQ� E\� VSHFLHV� RI�+LHUDFLXP� LQ� WKH� 0DFNHQ]LH� &RXQWU\�� 1HZ�=HDODQG��
1HZ�=HDODQG�-RXUQDO�RI�(FRORJ\�������±����
9RQ�+DDVW�-�������([SORUDWLRQ�RI�+HDG�:DWHUV�RI�:DLWDNL��������,Q��+DDVW�-�YRQ�
������ *HRORJ\� RI� WKH� SURYLQFHV� RI� &DQWHUEXU\� DQG� :HVWODQG�� D� UHSRUW�
FRPSULVLQJ� WKH� UHVXOWV� RI� RIILFLDO� H[SORUDWLRQV�� 7KH� 7LPHV� RIILFH� SULQWHU��
&KULVWFKXUFK��3S����±����
9RQ� +DDVW� -� ������ *HRORJ\� RI� WKH� 3URYLQFHV� RI� &DQWHUEXU\� DQG� :HVWODQG��
1HZ�=HDODQG�� $� UHSRUW� FRPSULVLQJ� WKH� UHVXOWV� RI� RIILFLDO� H[SORUDWLRQV�� 7LPHV�
2IILFH��&KULVWFKXUFK��
:DONHU�6��3ULFH�5��5XWOHGJH�'��6WHSKHQV�57�� /HH�:*�������5HFHQW� ORVV� RI�
LQGLJHQRXV� FRYHU� LQ� 1HZ�=HDODQG�� 1HZ�=HDODQG� -RXUQDO� RI� (FRORJ\� ���� ���±
�����
:DONHU� 6�� &LHUDDG�(��*URYH� 3�� /OR\G� .��0\HUV� 6�� 3DUN� 7�� 3RUWHRXV� 7� ������
*XLGH�IRU�XVHUV�RI�WKH�7KUHDWHQHG�(QYLURQPHQW�&ODVVLILFDWLRQ��9HU������/DQGFDUH�
5HVHDUFK�1HZ�=HDODQG������S��
:DONHU�6��%URZHU�$/��&ODUNVRQ�%'��/HH�:*��0\HUV�6&��6KDZ�:%��6WHSKHQV�
577� ����D�� +DOWLQJ� LQGLJHQRXV� ELRGLYHUVLW\� GHFOLQH�� DPELJXLW\�� HTXLW\�� DQG�
RXWFRPHV�LQ�50$�DVVHVVPHQW�RI�VLJQLILFDQFH��1HZ�=HDODQG�-RXUQDO�RI�(FRORJ\�
�������±�����
:DONHU� 6�� 3ULFH� 5�� 5XWOHGJH� '� ����E�� 1HZ�=HDODQG¶V� UHPDLQLQJ� LQGLJHQRXV�
FRYHU�� UHFHQW� FKDQJHV� DQG� ELRGLYHUVLW\� SURWHFWLRQ� QHHGV�� 6FLHQFH� IRU�
&RQVHUYDWLRQ������:HOOLQJWRQ��'HSDUWPHQW�RI�&RQVHUYDWLRQ�����S��
:HEE�7+�������6RLO�7D[RQRPLF�8QLW�'HVFULSWLRQ�IRU�8SSHU�:DLWDNL�%DVLQ��6RXWK�
,VODQG��1HZ�=HDODQG��6RLO�%XUHDX�RI�1HZ�=HDODQG������
:HEE�7+�������6RLOV�RI� WKH�8SSHU�:DLWDNL�%DVLQ��6RXWK� ,VODQG��1HZ�=HDODQG�
�1R������'6,5�/DQG�5HVRXUFHV��
:KLWH� (*� ������ 7XVVRFN� JUDVVODQGV� PRWKV�� D� WD[RQRPLF� DQG� HFRORJLFDO�
KDQGERRN��/LQFROQ��0DQDDNL�:KHQXD�3UHVV��
:LOOLDPV�3$��:LVHU�6��&ODUNVRQ�%��6WDQOH\�0&�������1HZ�=HDODQG¶V�KLVWRULFDOO\�
UDUH� WHUUHVWULDO� HFRV\VWHPV� VHW� LQ� D� SK\VLFDO� DQG� SK\VLRJQRPLF� IUDPHZRUN��
1HZ�=HDODQG�-RXUQDO�RI�(FRORJ\��������±�����


