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�
6XPPDU\ ����������������������������������������������������������������������������������������������������������������������������������������� ��
��� ,QWURGXFWLRQ���������������������������������������������������������������������������������������������������������������������������� ��

���� 3URMHFW�REMHFWLYHV ��������������������������������������������������������������������������������������������������������� ��
���� 7HQXUH�UHYLHZ�REMHFWLYHV���������������������������������������������������������������������������������������������� ��
���� 6FRSH�RI�WKH�UHSRUW ������������������������������������������������������������������������������������������������������� ��

��� %DFNJURXQG�������������������������������������������������������������������������������������������������������������������������� ���
���� +LJK�FRXQWU\�HQYLURQPHQWV�DQG�YHJHWDWLRQ���������������������������������������������������������������� ���
���� 1HZ�=HDODQG�FRQVHUYDWLRQ�GLUHFWLYHV�UHOHYDQW�WR�VLJQLILFDQW�DVVHVVPHQW������������������ ���
���� 7KH�QHHG�WR�XSGDWH�ELRGLYHUVLW\�VLJQLILFDQFH�FULWHULD������������������������������������������������� ���

��� 5HYLHZ�RI�&ULWHULD���������������������������������������������������������������������������������������������������������������� ���
���� ,QWURGXFWLRQ ���������������������������������������������������������������������������������������������������������������� ���
���� 7\SHV�RI�FULWHULD�XVHG�WR�DVVHVV�VLJQLILFDQFH�LQ�1HZ�=HDODQG������������������������������������ ���

������ 5DQNLQJ�FULWHULD�������������������������������������������������������������������������������������������� ���
������ %LQDU\�FULWHULD����������������������������������������������������������������������������������������������� ���
������ 'HSDUWPHQW�RI�&RQVHUYDWLRQ�7HQXUH�5HYLHZ�FULWHULD ���������������������������������� ���

��� )UDPHZRUN�IRU�WKH�$VVHVVPHQW�RI�6LJQLILFDQFH�RI�(QYLURQPHQWV�DQG�9HJHWDWLRQ�LQ�WKH�
+LJK�&RXQWU\ ����������������������������������������������������������������������������������������������������������������������� ���
���� ,QWURGXFWLRQ ���������������������������������������������������������������������������������������������������������������� ���

������ 1DWXUDO�FKDUDFWHU ������������������������������������������������������������������������������������������ ���
������ (FRV\VWHP�VHUYLFHV��������������������������������������������������������������������������������������� ���
������ 0DLQWHQDQFH�RI�LQGLJHQRXV�ELRGLYHUVLW\ ������������������������������������������������������ ���

���� %LRGLYHUVLW\�&ULWHULRQ����5HSUHVHQWDWLYHQHVV�DQG�YXOQHUDELOLW\��������������������������������� ���
���� %LRGLYHUVLW\�&ULWHULRQ����5DULW\�DQG�GLVWLQFWLYHQHVV �������������������������������������������������� ���

������ 5DULW\������������������������������������������������������������������������������������������������������������ ���
������ 'LVWLQFWLYHQHVV ��������������������������������������������������������������������������������������������� ���

���� %LRGLYHUVLW\�&ULWHULRQ������6XVWDLQDELOLW\�UHTXLUHPHQWV���������������������������������������������� ���
������ 6L]H��VKDSH��EXIIHUV�DQG�LVODQG�ELRJHRJUDSK\�WKHRU\����������������������������������� ���
������ 0HWDSRSXODWLRQ�G\QDPLFV�DQG�PHWDFRPPXQLW\�PRGHOV������������������������������ ���
������ /DQGVFDSH�VFDOH�QDWXUDO�SURFHVVHV��������������������������������������������������������������� ���
������ &OLPDWH�FKDQJH��������������������������������������������������������������������������������������������� ���

���� $SSO\LQJ�WKH�FULWHULD�WR�GHWHUPLQH�ELRGLYHUVLW\�VLJQLILFDQFH ������������������������������������� ���
���� )UDPHZRUN�IRU�DSSOLFDWLRQ�RI�WKH�ELRGLYHUVLW\�VLJQLILFDQFH�FULWHULD �������������������������� ���

������ :KROH�RI�KLJK�FRXQWU\ ��������������������������������������������������������������������������������� ���
������ &DWFKPHQW�RU�PRXQWDLQ�UDQJH ���������������������������������������������������������������������� ���
������ ,QGLYLGXDO�SURSHUW\��������������������������������������������������������������������������������������� ���

��� 'LVFXVVLRQ���������������������������������������������������������������������������������������������������������������������������� ���
���� (QYLURQPHQWV�DQG�YHJHWDWLRQ�WKDW�DUH�VLJQLILFDQW�LQKHUHQW�YDOXHV ����������������������������� ���



�

/DQGFDUH�5HVHDUFK�

�

���� 6LJQLILFDQFH�DV�D�VWDWH ������������������������������������������������������������������������������������������������ ���
���� 3ULRULWLVDWLRQ ��������������������������������������������������������������������������������������������������������������� ���
���� $GYDQFHV�LQ�FRQVHUYDWLRQ�VFLHQFH�DQG�ELRGLYHUVLW\�VLJQLILFDQFH�FULWHULD ������������������ ���
���� &ULWHULD�QRW�VXJJHVWHG�IRU�DVVHVVPHQW�RI�ELRGLYHUVLW\�VLJQLILFDQFH���������������������������� ���

��� &RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV ������������������������������������������������������������������������������������ ���
��� $FNQRZOHGJHPHQWV�������������������������������������������������������������������������������������������������������������� ���
��� 5HIHUHQFHV���������������������������������������������������������������������������������������������������������������������������� ���
$SSHQGL[��� )RUHVW�	�%LUG�&ULWHULD�IRU�6LJQLILFDQW�9HJHWDWLRQ�DQG�+DELWDW ����������������������������� ���
�
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6XPPDU\�
�
2EMHFWLYHV�
/DQG�,QIRUPDWLRQ�1HZ�=HDODQG�DVNHG�/DQGFDUH�5HVHDUFK�WR�GHVFULEH�D�VWDQGDUG��PXOWL�VFDOH�
�ZKROH�RI�KLJK�FRXQWU\��FDWFKPHQW�RU�PRXQWDLQ�UDQJH��LQGLYLGXDO�SURSHUW\��DSSURDFK�WR�DVVHVV�
WKH�VLJQLILFDQFH�RI�HQYLURQPHQWV�DQG�LQGLJHQRXV�YHJHWDWLRQ��6SHFLILFDOO\��ZH�
��� (YDOXDWH�DYDLODEOH�H[LVWLQJ�FULWHULD�XVHG�WR�GHWHUPLQH�WKH�VLJQLILFDQFH�RI�LQGLJHQRXV�

YHJHWDWLRQ�DQG�HQYLURQPHQWV�IRU�YDULRXV�SXUSRVHV�LQ�1HZ�=HDODQG����
��� 8SGDWH�VLJQLILFDQFH�FULWHULD�WR�DFFRPPRGDWH�WKH�XVH�RI�H[SOLFLW��TXDQWLWDWLYH�

IUDPHZRUNV�WR�DVVHVV�UHSUHVHQWDWLYHQHVV���
��� 5HYLVH�FULWHULD�LQ�WHUPV�RI�*RDO���RI�WKH�1HZ�=HDODQG�%LRGLYHUVLW\�6WUDWHJ\��
��� 'HVFULEH�WKH�DSSOLFDWLRQ�RI�WKH�UHYLVHG�FULWHULD�DW�WKUHH�OHYHOV���D��DOO�SDVWRUDO�OHDVH�ODQGV�

DQG�DVVRFLDWHG�KLJK�FRXQWU\�ODQG���E��FDWFKPHQW�RU�PRXQWDLQ�UDQJH���F��LQGLYLGXDO�
SURSHUW\����

�
0HWKRGV�
:H� XQGHUWRRN� D� UHYLHZ� RI� NH\� GRFXPHQWV� LQ� WKH�1HZ�=HDODQG� DQG� LQWHUQDWLRQDO� OLWHUDWXUH�
UHODWHG� WR� DVVHVVPHQWV� RI� WKH� VLJQLILFDQFH� RI� ELRGLYHUVLW\�� � :H� GHYHORS� DQG� UHFRPPHQG�
XSGDWHG� FULWHULD� WR� GHWHUPLQH� WKH� VLJQLILFDQFH� RI� YHJHWDWLRQ� DQG� HQYLURQPHQWV� WR� PHHW�
*RYHUQPHQW¶V� KLJK� FRXQWU\�REMHFWLYHV�� �&ULWHULD� WKDW�PD\�EH� DSSOLHG� WR� IHDWXUHV� RWKHU� WKDQ�
YHJHWDWLRQ�DQG�HQYLURQPHQWV��H�J��UHFUHDWLRQDO�RU�KLVWRULF�FXOWXUDO�YDOXHV��DUH�QRW�FRQVLGHUHG��
�
5HVXOWV�
6\QRSWLF�UHYLHZV�DUH�JLYHQ�RI� WKH�FULWHULD�XVHG�WR�DVVHVV�WKH�VLJQLILFDQFH�RI�QDWXUDO�DUHDV�LQ�
1HZ�=HDODQG�WR�GDWH���&ULWHULD�SUHYLRXVO\�DSSOLHG�WR�DVVHVVPHQW�RI�VLJQLILFDQFH�RI�YHJHWDWLRQ�
DQG�HQYLURQPHQWV�XQGHU�7HQXUH�5HYLHZ�LQFRUSRUDWH�31$3�UDQNLQJ�FULWHULD��GHYHORSHG�IRU�D�
VSHFLILF� SXUSRVH� LQ� WKH� ����V�� � :H� UHFRPPHQG� WKHLU� UHSODFHPHQW� ZLWK� PRGHUQ� FULWHULD�
VSHFLILF�WR�*RYHUQPHQW�REMHFWLYHV�IRU�WKH�KLJK�FRXQWU\��WKDW�DFFRPPRGDWH�*RDO���RI�7KH�1HZ�
=HDODQG�%LRGLYHUVLW\�6WUDWHJ\�DQG�FXUUHQW�LQWHUQDWLRQDO�VWDQGDUGV�DQG�FRQYHQWLRQV��
�
&RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV�
• 7KHUH�KDYH�EHHQ� VRPH� VLJQLILFDQW� VKLIWV� LQ� HPSKDVLV� LQ� FRQVHUYDWLRQ�JRDOV� WKURXJK� WKH�

ODWWHU�SDUW�RI�WKH���WK�FHQWXU\���&ULWHULD�XVHG�WR�DVVHVV�VLJQLILFDQW�LQKHUHQW�YDOXHV�QHHG�WR�
EH�XSGDWHG�WR�UHIOHFW�WKHVH�FKDQJHV����

• 5HYLVHG�FULWHULD�HPSKDVLVH�WKDW�VLPSOH�VWDWLF�SUHVHUYDWLRQ�RI�RQH�RU�PRUH�VDPSOHV�LV�RIWHQ�
LQDGHTXDWH�IRU�SHUVLVWHQFH��DQG�WKDW�PDLQWDLQLQJ�SURFHVVHV�UHTXLUHG�WR�VXVWDLQ�HFRV\VWHPV�
DQG�VSHFLHV�LQ�KHDOWK\�IXQFWLRQLQJ�VWDWHV�LV�D�SULPDU\�UHTXLUHPHQW��

• 3HUVLVWHQFH�RI�ELRGLYHUVLW\�RYHU�WLPH�UHTXLUHV�SURWHFWLRQ�RI�ERWK�ELRGLYHUVLW\�SDWWHUQ�DQG�
WKH�HFRORJLFDO�SURFHVVHV�WKDW�VXVWDLQ�WKLV�SDWWHUQ����

• 0RGHUQ�FULWHULD�DOVR�UHFRJQLVH� WKDW�D�SULPDU\�IRFXV�RQ�UHODWLYHO\�SULVWLQH�DUHDV�ZLOO�QRW�
IXOILOO� WKH� JRDO� RI� PDLQWDLQLQJ� D� IXOO� UDQJH� RI� LQGLJHQRXV� ELRGLYHUVLW\�� � )RU� WKLV� WR� EH�
DFKLHYHG��SULRULW\�DQG�XUJHQF\�VKRXOG�EH�DFFRUGHG�WR�SURWHFWLRQ�RI�IHDWXUHV�ZLWK�JUHDWHVW�
OLNHOLKRRG�RI�LPPLQHQW�ORVV�RU�GHJUDGDWLRQ�XQGHU�FXUUHQW�DQG�RU�IXWXUH�ODQG�XVHV����

• 7ZR�W\SHV�RI�VLJQLILFDQFH�FULWHULD��UDQNLQJ�DQG�ELQDU\��KDYH�EHHQ�XVHG�LQ�1HZ�=HDODQG���
:H�VXJJHVWV�WKDW�ELQDU\�FULWHULD�DUH�FRQVLVWHQW�ZLWK�WKH�&3/$��L�H��D�IHDWXUH�LV�DVVHVVHG�DV�
HLWKHU�VLJQLILFDQW�RU�QRW��
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• (QYLURQPHQWV� DQG� YHJHWDWLRQ� PD\� EH� VLJQLILFDQW� LQKHUHQW� YDOXHV� IRU� PDQ\� GLIIHUHQW�
UHDVRQV�� �:H�FRPPHQW�RQ�RQO\� WKUHH� LQ� WKLV� UHSRUW�� ����QDWXUDO�FKDUDFWHU� ����HFRV\VWHP�
VHUYLFHV�� DQG� ���� ELRGLYHUVLW\�� � +RZHYHU�� RXU� SULPDU\� IRFXV� LV� RQ� WKH� WKLUG� FDWHJRU\�
�ELRGLYHUVLW\���

• :H� VXJJHVW� WZR� HFRORJLFDO� LQWHJULW\� FULWHULD� IRU� WKH� DVVHVVPHQW� RI� HQYLURQPHQWV� DQG�
YHJHWDWLRQ� WKDW� DUH� VLJQLILFDQW� LQKHUHQW� YDOXHV� RI� QDWXUDO� FKDUDFWHU�� � 7KHVH� DUH� ����
LQGLJHQRXV�GRPLQDQFH��DQG�����VHOI�UHJHQHUDWLRQ�DQG�SRWHQWLDO�VSHFLHV�RFFXSDQF\��

• (QYLURQPHQWV�DQG�YHJHWDWLRQ�PD\�DOVR�EH�VLJQLILFDQW�LQKHUHQW�YDOXHV�IRU�WKH�SURYLVLRQ�RI�
HFRV\VWHP� VHUYLFHV�� � $� IXOO� GLVFXVVLRQ� RI� W\SHV� DQG� YDOXHV� RI� HFRV\VWHP� VHUYLFHV� LV�
EH\RQG�WKH�VFRSH�RI�WKLV�UHSRUW�� �:H�KLJKOLJKW�ZDWHU�SXULILFDWLRQ��ZDWHU�\LHOG�DQG�IORRG�
PLWLJDWLRQ�DV�NH\�HFRV\VWHP�VHUYLFHV�SURYLGHG�E\�LQGLJHQRXV�YHJHWDWLRQ�FRYHU�LQ�WKH�KLJK�
FRXQWU\��

• 9HJHWDWLRQ�DQG�HQYLURQPHQWV�PD\�EH�FRQVLGHUHG�VLJQLILFDQW� LQKHUHQW�YDOXHV� LV� IRU� WKHLU�
FRQWULEXWLRQ� WR� PDLQWDLQLQJ� WKH� IXOO� UDQJH� RI� LQGLJHQRXV� ELRGLYHUVLW\�� � %LRGLYHUVLW\�
VLJQLILFDQW� LQKHUHQW� YDOXHV� UHTXLUH� D� GLIIHUHQW� GHILQLWLRQ� IURP� QDWXUDO� FKDUDFWHU� DQG�
HFRV\VWHP� VHUYLFHV� VLJQLILFDQW� LQKHUHQW� YDOXHV�� DQG� WKHUHIRUH� GLIIHUHQW� VLJQLILFDQFH�
FULWHULD��

• :H� VXJJHVW� WKDW� DQ� DSSURSULDWH� GHILQLWLRQ� RI� ELRGLYHUVLW\� VLJQLILFDQW� LQKHUHQW� YDOXHV� LV�
WKRVH� IHDWXUHV� UHTXLULQJ� SURWHFWLRQ� LQ� RUGHU� WR� VXVWDLQ� WKH� IXOO� UDQJH� RI� LQGLJHQRXV�
ELRGLYHUVLW\�DFURVV�WKH�ODQGVFDSH����

• 7KUHH� FULWHULD� DUH� XVHG� WR� DVVHVV�ZKHWKHU� HQYLURQPHQWV� DQG� YHJHWDWLRQ� DUH� ELRGLYHUVLW\�
VLJQLILFDQW�LQKHUHQW�YDOXHV�E\�WKH�DERYH�GHILQLWLRQ���7KH�ILUVW�WZR�FULWHULD�DUH�WR�UHFRJQLVH�
IHDWXUHV�RI�ELRGLYHUVLW\�SDWWHUQ�UHTXLULQJ�SURWHFWLRQ���7KH\�DUH��

����5HSUHVHQWDWLYHQHVV�DQG�YXOQHUDELOLW\��DQG��
����5DULW\�RU�GLVWLQFWLYHQHVV�

• $�WKLUG�FULWHULRQ�LV�XVHG�WR�DVVHVV�WKH�HFRORJLFDO�SURFHVVHV�WKDW�PXVW�EH�SURWHFWHG�LI�WKRVH�
IHDWXUHV�DUH�WR�SHUVLVW�RYHU�WLPH���7KLV�FULWHULRQ��

���6XVWDLQDELOLW\�UHTXLUHPHQWV��
LV�DSSOLHG�WR�HDFK�RI�WKH�VLJQLILFDQW�ELRGLYHUVLW\�SDWWHUQ�IHDWXUHV�LGHQWLILHG�E\�&ULWHULRQ���
RU�����7KH�WRWDO�DUHD��LGHQWLILHG�IHDWXUH�DQG�VXVWDLQDELOLW\�UHTXLUHPHQWV��LV�WKH�VLJQLILFDQW�
LQKHUHQW�YDOXH����

• 7KHVH�ELRGLYHUVLW\�VLJQLILFDQFH�FULWHULD�LGHQWLI\�RQO\�WKRVH�QDWXUDO�IHDWXUHV��HFRV\VWHPV��
FRPPXQLWLHV��VSHFLHV��WKDW�DUH�DW�JUHDWHVW�ULVN�RI�ORVV�RU�GHJUDGDWLRQ�XQGHU�FXUUHQW�DQG�RU�
IXWXUH� ODQG� XVHV�� � 7KH� FULWHULD� DUH� WKHUHIRUH� FRQVHUYDWLYH� UDWKHU� WKDQ� SUHFDXWLRQDU\���
)HDWXUHV�PHHWLQJ�WKH�FULWHULD�DUH�SULRULWLHV�IRU�SURWHFWLRQ�WR�PHHW� WKH�JRDO�RI�KDOWLQJ�WKH�
GHFOLQH�RI�LQGLJHQRXV�ELRGLYHUVLW\����

• 0DQ\� DUHDV� FRQWULEXWLQJ� WR� WKH� PDLQWHQDQFH� RI� WKH� IXOO� UDQJH� LQGLJHQRXV� ELRGLYHUVLW\�
DFURVV� WKH� ODQGVFDSH� ZLOO� QRW� PHHW� WKH� DERYH� FULWHULD� IRU� ELRGLYHUVLW\� VLJQLILFDQFH���
%HFDXVH� WKHVH� OHVV� LPPLQHQWO\� WKUHDWHQHG� IHDWXUHV� ZLOO� W\SLFDOO\� EH� OHVV� PRGLILHG�� ZH�
DQWLFLSDWH� WKDW� WKH\� VKRXOG� PHHW� FULWHULD� IRU� VLJQLILFDQW� LQKHUHQW� YDOXHV� RI� QDWXUDO�
FKDUDFWHU�DQG�RU�RI�HFRV\VWHP�VHUYLFHV��

• :KHUH� SRVVLEOH�� ZH� UHFRPPHQG� REMHFWLYH�� TXDQWLWDWLYH� DVVHVVPHQW� IUDPHZRUNV� IRU�
GHWHUPLQLQJ� ELRGLYHUVLW\� VLJQLILFDQFH� E\� WKHVH� FULWHULD�� � +RZHYHU�� IRU� VRPH� FULWHULD��
TXDQWLWDWLYH�IUDPHZRUNV�DUH�QRW�\HW�DYDLODEOH��DQG�DVVHVVPHQW�ZRXOG�WKHUHIRUH�QHHG�WR�EH�
EDVHG�RQ�WKH�EHVW�DYDLODEOH�HFRORJLFDO�NQRZOHGJH��

• :H�VXJJHVW�DQ�H[SOLFLW�GHFLVLRQ�PDNLQJ�SURFHVV� WKDW�PD\�EH�XVHG� LQ� WKH�DVVHVVPHQW�RI�
ELRGLYHUVLW\�VLJQLILFDQFH����

• :H�VXJJHVW�D�V\VWHPDWLF�DSSOLFDWLRQ�RI�WKH�WKUHH�ELRGLYHUVLW\�VLJQLILFDQFH�FULWHULD�ZLWKLQ�
DQ�H[SOLFLW�IUDPHZRUN�DW�WKUHH�VFDOHV��
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• :H� VXJJHVW� WKDW� WKH� DVVHVVPHQW� RI� VLJQLILFDQW� LQKHUHQW� YDOXHV� XVLQJ� ELQDU\� FULWHULD� EH�
VHSDUDWHG�IURP�WKHLU�SULRULWLVDWLRQ�IRU�SURWHFWLRQ���7KH�EHQHILWV�RI�WKLV�DUH��FRQVLVWHQF\�RI�
LGHQWLILFDWLRQ��IXOO�VFRSLQJ�RI�WKH�SURWHFWLRQ�QHHG��WUDQVSDUHQF\�RI�SULRULWLVDWLRQ��DQG�WKH�
DELOLW\�WR�REMHFWLYHO\�DVVHVVPHQW�DQG�UHSRUW�SURJUHVV�WRZDUGV�WKH�RYHUDUFKLQJ�REMHFWLYH��

• :H�DGYLVH�WKDW�WKH�SULRULWLVDWLRQ�RI�ELRGLYHUVLW\�VLJQLILFDQW�LQKHUHQW�YDOXHV�PD\�EH�JXLGHG�
E\�WKH�PD[LPLVDWLRQ�RI�ELRGLYHUVLW\�SHUIRUPDQFH�PHDVXUHV����

�
�
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��� ,QWURGXFWLRQ�
�
���� 3URMHFW�REMHFWLYHV�
,Q�'HFHPEHU�������WKH�'HSDUWPHQW�RI�&RQVHUYDWLRQ�UHSRUWHG�WR�&DELQHW�RQ�LWV�HYDOXDWLRQ�RI�
FXUUHQW�PHWKRGV�E\�ZKLFK�LW�DQG�WKH�&RPPLVVLRQHU�LGHQWLI\�VLJQLILFDQW�LQKHUHQW�ELRGLYHUVLW\�
YDOXHV�IRU�SURWHFWLRQ��32/�0LQ������������$SSHQGL[����)XUWKHU�ZRUN�SURSRVHG��SDUDJUDSK�J����
,Q�)HEUXDU\�������/,1=�UHTXHVWHG�/DQGFDUH�5HVHDUFK�WR�EXLOG�RQ�WKH�ZRUN�FRPSOHWHG�E\�WKH�
'HSDUWPHQW�RI�&RQVHUYDWLRQ�LQ�LWV�UHSRUW�WR�&DELQHW�� �7KH�WDVN�ZDV�WR�GHYHORS�D�IUDPHZRUN�
DQG� SURWRFROV� WR� JXLGH� SULRULW\� VHWWLQJ� IRU� SURWHFWLQJ� ODQG� HQYLURQPHQWV� DQG� YHJHWDWLRQ�
FRPSRQHQWV�RI�VLJQLILFDQW�LQKHUHQW�YDOXHV���2WKHU�FRPSRQHQWV�RI�VLJQLILFDQW�LQKHUHQW�YDOXHV�
�H�J�� ODQGVFDSH�� FXOWXUDO� DQG� KLVWRULF�� DQG� UHFUHDWLRQDO�� DUH� RXWVLGH� WKH� VFRSH� RI� WKH� ZRUN����
7KH� IUDPHZRUN� DQG� SURWRFROV� GHYHORSHG� ZHUH� UHTXLUHG� WR� EH� VXLWDEOH� IRU� RSHUDWLRQDO�
DSSOLFDWLRQ����
�
7KLV�UHSRUW�GHVFULEHV�H[LVWLQJ�DSSURDFKHV��DQG�UHFRPPHQGV�D�VWDQGDUG�DSSURDFK�WR�DVVHVV�WKH�
VLJQLILFDQFH�RI�HQYLURQPHQWV�DQG�YHJHWDWLRQ�LQ�WKH�KLJK�FRXQWU\��
�
���� 7HQXUH�UHYLHZ�REMHFWLYHV�
7KH� SXUSRVHV� RI� WHQXUH� UHYLHZ� �LQ� WKH� &URZQ� 3DVWRUDO� /DQG� $FW� ������ LQFOXGH� ���E��� 7R�
HQDEOH� WKH� SURWHFWLRQ� RI� WKH� VLJQLILFDQW� LQKHUHQW� YDOXHV� RI� UHYLHZDEOH� ODQG�� � � *RYHUQPHQW�
REMHFWLYH�F��IRU�WKH�KLJK�FRXQWU\��GHULYHG�IURP�WKH�&3/$��LV�WR�³SURWHFW�VLJQLILFDQW�LQKHUHQW�
YDOXHV�RQ�UHYLHZDEOH�ODQG�E\�WKH�FUHDWLRQ�RI�SURWHFWLYH�PHDVXUHV«´��7DEOH������2EMHFWLYHV�J��
DQG� K�� VSHFLI\� WKH� SURWHFWLRQ� RI� VLJQLILFDQW� LQKHUHQW� YDOXHV� IRU� SDUWLFXODU� FRQVHUYDWLRQ�
RXWFRPHV���
�
7KLV� UHSRUW� GHVFULEHV� H[LVWLQJ� DSSURDFKHV�� DQG� VHWV� RXW� D� VWDQGDUG� DSSURDFK� WR� DVVHVV� WKH�
VLJQLILFDQFH� RI� HQYLURQPHQWV� DQG� YHJHWDWLRQ� LQ� WKH� KLJK� FRXQWU\�� � 7KUHH� *RYHUQPHQW�
REMHFWLYHV�IRU�WKH�KLJK�FRXQWU\��F��J�DQG�K��DUH�UHOHYDQW�LQ�WKH�DVVHVVPHQW�RI�VLJQLILFDQFH�RI�
HQYLURQPHQWV�DQG�YHJHWDWLRQ��7DEOH�����
�
7DEOH����*RYHUQPHQW�REMHFWLYHV�IRU�WKH�KLJK�FRXQWU\�UHOHYDQW�WR�WKLV�UHSRUW�
�
2EMHFWLYHV�GHULYHG�IURP�WKH�&3/$������
F��3URWHFW�VLJQLILFDQW�LQKHUHQW�YDOXHV�RQ�UHYLHZDEOH�ODQG�E\�WKH�FUHDWLRQ�RI�SURWHFWLYH�PHDVXUHV�>&3/$�
6����E��L�@��RU�SUHIHUDEO\�E\�WKH�UHVWRUDWLRQ�RI�WKH�ODQG�FRQFHUQHG�WR�IXOO�&URZQ�RZQHUVKLS�DQG�FRQWURO�>&3/$�
6����E��LL�@�
&RPSOHPHQWDU\�REMHFWLYHV�IURP�32/�0LQ�����������
J��(QVXUH�WKDW�FRQVHUYDWLRQ�RXWFRPHV�IRU�WKH�KLJK�FRXQWU\�DUH�FRQVLVWHQW�ZLWK�WKH�1HZ�=HDODQG�ELRGLYHUVLW\�
VWUDWHJ\��1=%6��
K��3URJUHVVLYHO\�HVWDEOLVK�D�QHWZRUN�RI�KLJK�FRXQWU\�SDUNV�DQG�UHVHUYHV�
�
6LJQLILFDQW� LQKHUHQW� YDOXHV� �LQ�&3/$�6����E��LL�� DQG�*RYHUQPHQW� REMHFWLYH� F�� IRU� WKH� KLJK�
FRXQWU\��DUH�GHILQHG�LQ�WKH�&3/$�DV�IROORZV��
�

• ³6LJQLILFDQW� LQKHUHQW� YDOXH´�� LQ� UHODWLRQ� WR� DQ\� ODQG��PHDQV� LQKHUHQW� YDOXH� RI�
VXFK�LPSRUWDQFH��QDWXUH��TXDOLW\�RU�UDULW\�WKDW�WKH�ODQG�GHVHUYHV�WKH�SURWHFWLRQ�RI�
PDQDJHPHQW�XQGHU�WKH�5HVHUYHV�$FW������RU�WKH�&RQVHUYDWLRQ�$FW��������
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• ³,QKHUHQW�YDOXH´��LQ�UHODWLRQ�WR�DQ\�ODQG��PHDQV�D�YDOXH�DULVLQJ�IURP�²�
�D�� $� FXOWXUDO�� HFRORJLFDO�� KLVWRULFDO�� UHFUHDWLRQDO� RU� VFLHQWLILF� DWWULEXWH� RU�
FKDUDFWHULVWLF� RI� D� QDWXUDO� UHVRXUFH� LQ�� RQ�� IRUPLQJ� SDUW� RI�� RU� H[LVWLQJ� E\�
YLUWXH�RI�WKH�FRQIRUPDWLRQ�RI��WKH�ODQG��RU�
�E��$�FXOWXUDO��KLVWRULFDO��UHFUHDWLRQDO�RU�VFLHQWLILF�DWWULEXWH�RU�FKDUDFWHULVWLF�RI�
D�KLVWRULF�SODFH�RQ�RU�IRUPLQJ�SDUW�RI�WKH�ODQG��

• ³1DWXUDO�UHVRXUFHV´�PHDQV�²�
�D��3ODQWV�DQG�DQLPDOV�RI�DOO�NLQGV��DQG�
�E��7KH�DLU��ZDWHU��DQG�VRLO� LQ�RU�RQ�ZKLFK�DQ\�SODQW�RU�DQLPDO� OLYHV�RU�PD\�
OLYH��DQG�
�F��/DQGVFDSH�DQG�ODQGIRUP��DQG��
�G��*HRORJLFDO�IHDWXUHV��DQG��
�H��(FRV\VWHPV��²�
DQG�³QDWXUDO�UHVRXUFH´�KDV�D�FRUUHVSRQGLQJ�PHDQLQJ��

�
���� 6FRSH�RI�WKH�UHSRUW�
��� ,QFOXVLRQV�
)LUVW� �LQ�6HFWLRQ�����ZH�SURYLGH�D�V\QRSWLF� UHYLHZ�RI�H[LVWLQJ�FULWHULD� IRU� WKH�DVVHVVPHQW�RI�
VLJQLILFDQFH�RI�HQYLURQPHQWV�DQG�LQGLJHQRXV�YHJHWDWLRQ��UHIHUULQJ�WR�WKH�PDMRU�DSSOLFDWLRQV�LQ�
1HZ�=HDODQG�WR�GDWH���)RU�FRQYHQLHQFH��ZH�GLYLGH�WKH�FULWHULD�LQWR�WZR�W\SHV���$��UDQNLQJ�DQG�
�%��ELQDU\��
�
6HFRQG��LQ�6HFWLRQ�����RXU�UHSRUW�VHWV�RXW�DQ�DSSURDFK�IRU�DVVHVVPHQW�RI�WKH�VLJQLILFDQFH�RI�
HQYLURQPHQWV� DQG� LQGLJHQRXV� YHJHWDWLRQ� LQ� WKH� KLJK� FRXQWU\�� � :H� UHFRJQLVH� WKDW�
HQYLURQPHQWV� DQG� YHJHWDWLRQ� PD\� EH� FRPSRQHQWV� RI� VHYHUDO� µYDOXH� VHWV¶� RI� VLJQLILFDQW�
LQKHUHQW�YDOXHV�>FI��3/$�6����E��LL�@���:H�FRPPHQW�RQ�RQO\�WKUHH�RI�WKHVH������HQYLURQPHQWV�
DQG�YHJHWDWLRQ�WKDW�DUH�VLJQLILFDQW�LQKHUHQW�YDOXHV�RI�QDWXUDO�FKDUDFWHU������WKRVH�WKDW�PD\�EH�
VLJQLILFDQW�LQKHUHQW�YDOXHV�IRU�WKH�HFRV\VWHP�VHUYLFHV�WKH\�SURYLGH��DQG�����WKRVH�IHDWXUHV�WKDW�
DUH� VLJQLILFDQW� LQKHUHQW� YDOXHV� EHFDXVH� WKH\� DUH� LPSRUWDQW� IRU� VXVWDLQLQJ� LQGLJHQRXV�
ELRGLYHUVLW\����
�
2XU� IRFXV� LV� RQ� WKH� WKLUG� FDWHJRU\�� ELRGLYHUVLW\� VLJQLILFDQW� LQKHUHQW� YDOXHV�� �:H�SURSRVH� D�
GHILQLWLRQ� RI� ELRGLYHUVLW\� VLJQLILFDQW� LQKHUHQW� YDOXHV� WKDW� LV� VSHFLILF� WR� *RYHUQPHQW¶V�
ELRGLYHUVLW\� REMHFWLYHV� IRU� WKH� KLJK� FRXQWU\�� WDNLQJ� LQWR� DFFRXQW� *RDO� �� RI� WKH� =HDODQG�
%LRGLYHUVLW\� 6WUDWHJ\� �'HSDUWPHQW� RI�&RQVHUYDWLRQ�	�0LQLVWU\� IRU� WKH�(QYLURQPHQW� ������
DQG�LWV�SULRULW\�DFWLRQV��DQG�PRGHUQ�LQWHUQDWLRQDO�FRQYHQWLRQV���7KUHH�FULWHULD�DUH�SURSRVHG�IRU�
WKHLU� DVVHVVPHQW�� � 7KH� TXDQWLWDWLYH� DVVHVVPHQW� RI� WKH� ILUVW� RI� WKHVH� SURSRVHG� VLJQLILFDQFH�
FULWHULD� �5HSUHVHQWDWLYHQHVV� DQG�YXOQHUDELOLW\�� LV� GHWDLOHG� LQ� DQ� HDUOLHU� UHSRUW� �:DONHU� HW� DO��
����D����
�
���� ([FOXVLRQV�
:H�GR�QRW�DGGUHVV�PDQ\�W\SHV�RI�VLJQLILFDQW�LQKHUHQW�YDOXHV��H�J��ODQGVFDSH��DFFHVV��DPHQLW\��
FXOWXUDO��WKDW�DUH�QRW�GLUHFW�RU�VROH�SURSHUWLHV�RI�HQYLURQPHQWV�DQG�YHJHWDWLRQ����
�
�
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��� %DFNJURXQG�
�
���� +LJK�FRXQWU\�HQYLURQPHQWV�DQG�YHJHWDWLRQ�
7KH� SDVWRUDO� KLJK� FRXQWU\� FRYHUV� VRPH� ����RI�1HZ�=HDODQG¶V� ODQG� DUHD�� HQFRPSDVVLQJ� D�
FRQVLGHUDEOH� DOWLWXGLQDO� UDQJH� IURP� YDOOH\� IORRUV� WR� PRXQWDLQ� WRSV�� � 3URGXFWLYLW\� IROORZV�
DOWLWXGLQDO� JUDGLHQWV�� ZLWK� IDFWRUV� VXFK� DV� VWHHS� UHOLHI�� VKRUW� JURZLQJ� VHDVRQ�� KLJK� IURVW�
IUHTXHQF\�� DQG� ORZ� VRLO� IHUWLOLW\� DOO� OLPLWLQJ� SULPDU\� SURGXFWLRQ�ZLWK� LQFUHDVLQJ� HOHYDWLRQ���
,QGLJHQRXV� VSHFLHV� DQG� FRPPXQLWLHV� DOVR� IROORZ� DOWLWXGLQDO� JUDGLHQWV�� IRU� H[DPSOH�� LQ� WKH�
DEVHQFH�RI�KXPDQ�GLVWXUEDQFH��VKUXEODQGV�DQG�WDOO�WXVVRFN�JUDVVODQGV�ZRXOG�GRPLQDWH�DERYH�
WUHHOLQH��L�H��LQ�WKH�DOSLQH�]RQH���WDOO�IRUHVWV�ZRXOG�FRYHU�PRXQWDLQ�VORSHV��WKH�PRQWDQH�]RQH���
GU\�� IURVW\� EDVLQ� IORRUV� �WKH� ORZODQG� ]RQH��ZRXOG� EH� RFFXSLHG� E\� VKUXEODQGV�ZLWK� GLYHUVH�
XQGHUVWRUH\�KHUEV�DQG�VPDOOHU�JUDVVHV��/HDWKZLFN�HW�DO��LQ�SUHVV���
�
/RZODQG� DQG�PRQWDQH� DUHDV� RI� WKH�KLJK� FRXQWU\�KDYH�EHHQ�PRUH� LQWHQVLYHO\�GHYHORSHG�E\�
WRSGUHVVLQJ� DQG� RYHUVRZLQJ� ZLWK� H[RWLF� SDVWXUH� VSHFLHV�� DV� ZHOO� DV� E\� FXOWLYDWLRQ�� � 7KLV�
SURFHVV� UHPRYHV� LQGLJHQRXV� VSHFLHV� DQG� UHSODFHV� WKHP�ZLWK� H[RWLF� VSHFLHV� �PDLQO\�JUDVVHV�
DQG�IRUEV��� �7KHUH�KDV�WKHUHIRUH�EHHQ�GLIIHUHQWLDO�PRGLILFDWLRQ�RI�LQGLJHQRXV�YHJHWDWLRQ�DQG�
UHPRYDO� RI� LQGLJHQRXV� ELRGLYHUVLW\� DFURVV� HQYLURQPHQWV�� � ,Q� JHQHUDO�� HQYLURQPHQWV� RI� WKH�
DOSLQH�DQG�XSSHU�PRQWDQH�]RQHV�UHPDLQ�GRPLQDWHG�E\�LQGLJHQRXV�FRYHU��ZKLOH�HQYLURQPHQWV�
RI� WKH� ZDUPHU�� ORZHU� PRQWDQH� DQG� ORZODQG� ]RQHV� FRQWDLQ� RQO\� WUDFHV� RI� LQGLJHQRXV�
FRPPXQLWLHV�DV�D�FRQVHTXHQFH�RI�PRUH�LQWHQVLYH�ODQG�XVH�DFWLYLWLHV���7KLV�DOWLWXGLQDO�SDWWHUQ�
RI�ODQG�XVH�DQG�KDELWDW�ORVV�LQ�WKH�6RXWK�,VODQG�KLJK�FRXQWU\�LV�D�IHDWXUH�LW�VKDUHV�ZLWK�DOO�1HZ�
=HDODQG��/HDWKZLFN�HW�DO������D���
�
���� 1HZ�=HDODQG�FRQVHUYDWLRQ�GLUHFWLYHV�UHOHYDQW�WR�VLJQLILFDQW�DVVHVVPHQW�
7KUHH�PDMRU�GLUHFWLYHV�DUH�UHOHYDQW�WR�WKH�LGHQWLILFDWLRQ�DQG�DVVHVVPHQW�RI�VLJQLILFDQW�LQKHUHQW�
YDOXHV�LQ�WKH�KLJK�FRXQWU\��
�

7KH�5HVHUYHV�$FW��������
7KH�5HVHUYHV�$FW��������H[SUHVVHV�D�QDWLRQDO�FRQVHUYDWLRQ�JRDO�DV�IROORZV��
�

�� ���� �E��(QVXULQJ�� DV� IDU�DV�SRVVLEOH�� WKH� VXUYLYDO�RI� DOO� LQGLJHQRXV� VSHFLHV�RI� IORUD�	�
IDXQD�� ERWK� UDUH� DQG� FRPPRQSODFH�� LQ� WKHLU� QDWXUDO� FRPPXQLWLHV� DQG� KDELWDWV�� DQG� WKH�
SUHVHUYDWLRQ� RI� UHSUHVHQWDWLYH� VDPSOHV� RI� DOO� FODVVHV� RI� QDWXUDO� HFRV\VWHPV� DQG�
ODQGVFDSHV�� ZKLFK� LQ� WKH� DJJUHJDWH� RULJLQDOO\� JDYH�1HZ�=HDODQG� LWV� RZQ� UHFRJQLVDEOH�
FKDUDFWHU�

�
,Q� ������ WKH� 3URWHFWHG� 1DWXUDO� $UHDV� 3URJUDPPH� �31$3�� ZDV� HVWDEOLVKHG� DV� D� QDWLRQDO�
LQLWLDWLYH�WRZDUGV�SURYLGLQJ�D�QHWZRUN�RI�UHVHUYHV�WKDW�ZRXOG�EH�UHSUHVHQWDWLYH�RI�WKH�QDWXUDO�
GLYHUVLW\�ZKLFK�LQ�WKH�DJJUHJDWH�RULJLQDOO\�JDYH�1HZ�=HDODQG�LWV�RZQ�UHFRJQLVDEOH�FKDUDFWHU��
DV�H[SUHVVHG�LQ�WKH�5HVHUYHV�$FW�������6HFWLRQ��������E����
�

7KH�&RQVHUYDWLRQ�$FW��������
7KH�&RQVHUYDWLRQ�$FW��������GHILQHV�FRQVHUYDWLRQ�DV�IROORZV��
�

³&RQVHUYDWLRQ´�PHDQV�WKH�SUHVHUYDWLRQ�RU�SURWHFWLRQ�RI�QDWXUDO�DQG�KLVWRULF�UHVRXUFHV�IRU�
WKH� SXUSRVHV� RI�PDLQWDLQLQJ� WKHLU� LQWULQVLF� YDOXHV�� SURYLGLQJ� IRU� WKHLU� DSSUHFLDWLRQ� DQG�
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UHFUHDWLRQDO� HQMR\PHQW� E\� WKH� SXEOLF�� DQG� VDIHJXDUGLQJ� WKH� RSWLRQV� IRU� IXWXUH�
JHQHUDWLRQV��
³&RQVHUYDWLRQ�DUHD´�PHDQV�DQ\�ODQG�RU�IRUHVKRUH�WKDW�LV²�
�D��/DQG�RU�IRUHVKRUH�IRU�WKH�WLPH�EHLQJ�KHOG�XQGHU�WKLV�$FW�IRU�FRQVHUYDWLRQ�SXUSRVHV��RU��
�E��/DQG�LQ�UHVSHFW�RI�ZKLFK�DQ�LQWHUHVW�LV�KHOG�XQGHU�WKLV�$FW�IRU�FRQVHUYDWLRQ�SXUSRVHV�

�
7KH�1HZ�=HDODQG�%LRGLYHUVLW\�6WUDWHJ\��������

1HZ�=HDODQG¶V�LQGLJHQRXV�ELRGLYHUVLW\�LV�JOREDOO\�GLVWLQFWLYH�DQG�XQLTXH��D�FRQVHTXHQFH�RI�
HYROXWLRQ� WKURXJK�D� ORQJ�SHULRG�RI� LVRODWLRQ�DIWHU�VHSDUDWLRQ�IURP�RWKHU�FRQWLQHQWV�VRPH����
PLOOLRQ�\HDUV�DJR��7KLV�GLVWLQFWLYHQHVV�LV�VHHQ�LQ�KLJK�OHYHOV�RI�HQGHPLVP��QDWLYH�RQO\�WR�1HZ�
=HDODQG��� SUHVHQFH� RI� DQFLHQW� DQG� XQXVXDO� IRUPV�� DQG� LQ� WKH� GLIIHUHQW� IHDWXUHV� RI�
FRPPXQLWLHV���
�
7KH� ORVV� DQG� FRQGLWLRQ� RI� LQGLJHQRXV� ELRGLYHUVLW\� ZDV� GHVFULEHG� LQ� WKH� 6WDWH� RI� 1HZ�
=HDODQG¶V� (QYLURQPHQW� ����� UHSRUW� �0LQLVWU\� IRU� WKH� (QYLURQPHQW� ����� S�� ������ DV� WKH�
QDWLRQ¶V�PRVW�SHUYDVLYH�HQYLURQPHQWDO�LVVXH���7KH�1HZ�=HDODQG�%LRGLYHUVLW\�6WUDWHJ\��'2&�
	�0I(�������ZDV�SUHSDUHG�LQ�UHVSRQVH�WR�WKH�GHFOLQH�LQ�1HZ�=HDODQG¶V�QDWLYH�ELRGLYHUVLW\���
*RDO���RI�WKH�6WUDWHJ\�LV�WR��
�

+DOW�WKH�GHFOLQH�LQ�1HZ�=HDODQG¶V�LQGLJHQRXV�ELRGLYHUVLW\���
0DLQWDLQ� DQG� UHVWRUH� WKH� IXOO� UDQJH�� RI� UHPDLQLQJ� QDWXUDO� KDELWDWV� DQG� HFRV\VWHPV� WR� D�
KHDOWK\� IXQFWLRQLQJ� VWDWH�� HQKDQFH� FULWLFDOO\� VFDUFH� KDELWDWV� DQG� VXVWDLQ� WKH� PRUH�
PRGLILHG� HFRV\VWHPV� LQ� SURGXFWLRQ� DQG� XUEDQ� HQYLURQPHQWV�� DQG� GR� ZKDW� HOVH� LV�
QHFHVVDU\� WR� PDLQWDLQ� DQG� UHVWRUH� YLDEOH� SRSXODWLRQV� RI� DOO� LQGLJHQRXV� VSHFLHV� DQG�
VXEVSHFLHV�DFURVV�WKHLU�QDWXUDO�UDQJH�DQG�PDLQWDLQ�WKHLU�JHQHWLF�GLYHUVLW\��S������
��D�FRPSUHKHQVLYH�DQG�UHSUHVHQWDWLYH�UDQJH�WKDW�UHIOHFWV�WKH�NQRZQ�GLYHUVLW\�RI�KDELWDWV�
DQG�HFRORJLFDO�FRPPXQLWLHV�UHPDLQLQJ�LQ�1HZ�=HDODQG�

�
7KH�6WUDWHJ\� DOVR� VWDWHV� �S�� ���� WKDW� ´PDLQWDLQLQJ� YLDEOH� SRSXODWLRQV� RI� LQGLJHQRXV� VSHFLHV�
DFURVV� WKHLU�QDWXUDO� UDQJH�VKRXOG� ODUJHO\�EH�DFKLHYHG�E\�PDLQWDLQLQJ�D� IXOO� UDQJH�RI�QDWXUDO�
KDELWDWV�DQG�HFRV\VWHPV�´�
�
���� 7KH�QHHG�WR�XSGDWH�ELRGLYHUVLW\�VLJQLILFDQFH�FULWHULD�
7KURXJK�WKH�ODWWHU�SDUW�RI�WKH���WK�FHQWXU\�WKH�FRQVHUYDWLRQ�JRDOV�GHILQHG�DQG�HODERUDWHG�LQ�
OHJLVODWLRQ� KDYH� XQGHUJRQH� D� VLJQLILFDQW� VKLIW� LQ� HPSKDVLV�� LQ� SDUW� UHIOHFWLQJ� LQWHUQDWLRQDO�
FKDQJHV�LQ�FRQVHUYDWLRQ�SHUVSHFWLYHV�LQ�UHVSRQVH�WR�LQFUHDVLQJ�ELRGLYHUVLW\�ORVV���7KHUH�KDYH�
DOVR�EHHQ�GHYHORSPHQWV�LQ�XQGHUVWDQGLQJ�RI�WKH�VWUXFWXUH�DQG�VSDWLDO�SDWWHUQV�RI�ELRGLYHUVLW\���
�
)LUVW�� WKHUH�KDV� EHHQ� DQ� H[SDQVLRQ� LQ� WKH� IRFXV�RI� FRQVHUYDWLRQ�� �7KH� HPSKDVLV� KDV� VKLIWHG�
IURP�WKH�VXUYLYDO�DQG�SUHVHUYDWLRQ�RI�DW�OHDVW�RQH�UHSUHVHQWDWLYH�³VDPSOH´�RI�HFRV\VWHPV�DQG�
KDELWDWV� WR� SURYLGLQJ� IRU� WKH�PDLQWHQDQFH� RI� KHDOWK\� IXQFWLRQLQJ� VWDWHV� RI� HFRV\VWHPV� DQG�
YLDEOH�SRSXODWLRQV�RI�VSHFLHV�DFURVV�WKHLU�QDWXUDO�UDQJH���:KLOH�LW�UHPDLQV�LPSRUWDQW�WR�SURWHFW�
WKH�IXOO�UDQJH��L�H��DOO�QDWXUDO�HFRV\VWHPV�DQG�VSHFLHV��DV�H[SUHVVHG�LQ�WKH�5HVHUYHV�$FW���LW�LV�
QRZ� UHFRJQLVHG� WKDW� VLPSOH� VWDWLF� SUHVHUYDWLRQ� RI� RQH� RU� PRUH� VDPSOHV� RU� H[DPSOHV� RI�
HFRV\VWHPV� LQ� WKHLU� SUHVHQW� VWDWHV� ZLOO� JHQHUDOO\� EH� LQDGHTXDWH� WR� PHHW� WKDW� DLP�� L�H�� WKH�
VXUYLYDO�RI�HFRV\VWHPV�DQG�WKHLU�FRPSRQHQW�VSHFLHV�LQ�WKH�IXWXUH���3URWHFWLQJ�DQG�SURYLGLQJ�
IRU� WKH� SURFHVVHV� WKDW� DUH� UHTXLUHG� WR� VXVWDLQ� WKRVH� HFRV\VWHPV� DQG� VSHFLHV� LQ� KHDOWK\�
IXQFWLRQLQJ� VWDWHV� LV� QRZ� UHFRJQLVHG� DV� D� SULPDU\� UHTXLUHPHQW�� � )RU� H[DPSOH�� WKH� 1HZ�
=HDODQG�%LRGLYHUVLW\�6WUDWHJ\�VWDWHV��
�
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7KHUH� LV� D� QHHG� IRU� JUHDWHU� UHFRJQLWLRQ� DQG� DFWLRQ� WR� UHVWRUH� IUDJPHQWHG�� GHJUDGHG� RU�
VFDUFH� QDWXUDO� KDELWDW�� KDOW� GHFOLQLQJ� HFRORJLFDO� FRQGLWLRQ�� UHVWRUH� HVVHQWLDO� HFRV\VWHP�
IXQFWLRQV��DQG�H[WHQG�WKH�DUHD�RI�SDUWLFXODU�KDELWDW�W\SHV«�
�7KH�1HZ�=HDODQG�%LRGLYHUVLW\�6WUDWHJ\�S������

�
$�VHFRQG�LPSRUWDQW�GLVWLQFWLRQ�LV�WKH�FKDQJH�LQ�IRFXV�IURP�³SUHVHUYLQJ´�ZKDW�LV�³RULJLQDO´�WR�
PDLQWDLQLQJ�DQG�UHVWRULQJ�ZKDW�LV�PRGLILHG���7KLV�IROORZV�WKH�UHFRJQLWLRQ�WKDW�WKHUH�DUH�IHZ�
HFRV\VWHPV�LQ�1HZ�=HDODQG�WKDW�KDYH�QRW�EHHQ�VXEVWDQWLDOO\�PRGLILHG�WKURXJK�H[WLQFWLRQV��DV�
D� FRQVHTXHQFH� RI� RQJRLQJ� SUHGDWLRQ� DQG� KHUELYRU\� E\� LQWURGXFHG� DQLPDOV� DQG� RWKHU�
DQWKURSRJHQLF�GLVWXUEDQFHV���,PSRUWDQWO\��³TXDOLW\´�DQG�³QDWXUDOQHVV´�DUH�GLIILFXOW�WR�GHILQH��
DQG�WKHVH�FULWHULD�VHUYH�WR�IRFXV�SURWHFWLRQ�HIIRUW�RQ� WKRVH�QDWXUDO�HFRV\VWHPV�WKDW�DUH�PRVW�
LQWDFW���$OWKRXJK�LW�UHPDLQV�LPSRUWDQW�WR�SURWHFW�UHODWLYHO\�SULVWLQH�DUHDV��LW�LV�QRZ�UHFRJQLVHG�
WKDW�DQ�H[FOXVLYH�IRFXV�RQ�VXFK�DUHDV�ZLOO�QRW�IXOILOO� WKH�JRDO�RI�PDLQWDLQLQJ�D�IXOO�UDQJH�RI�
LQGLJHQRXV�ELRGLYHUVLW\��L�H��UHSUHVHQWDWLYH�VDPSOHV�RI�DOO�HFRV\VWHPV�DQG�KDELWDWV���
�
�
��� 5HYLHZ�RI�&ULWHULD�
�
���� ,QWURGXFWLRQ�
0DQ\� VHWV� RI� FULWHULD� KDYH� EHHQ� GHYHORSHG� RYHU� WKH� \HDUV� LQ� DQ� DWWHPSW� WR� GHWHUPLQH�
VLJQLILFDQFH��FRQVHUYDWLRQ�YDOXHV��IRU�DUHDV�RI�LQGLJHQRXV�HFRV\VWHPV��:H�PDNH�QR�DWWHPSW�
WR�UHYLHZ�FRPSUHKHQVLYHO\�DOO�VHWV�RI�VLJQLILFDQFH�FULWHULD�LQ�WKLV�UHSRUW��ZH�SURYLGH�LQVWHDG�
V\QRSWLF�UHYLHZV��IRFXVLQJ�RQ�WKH�FRQWH[W�DQG�LQWHQW��RI�WKRVH�RI�WKDW�KDYH�EHHQ�PRVW�ZLGHO\�
DSSOLHG�WR�GDWH��
�
���� 7\SHV�RI�FULWHULD�XVHG�WR�DVVHVV�VLJQLILFDQFH�LQ�1HZ�=HDODQG�
:H� GLYLGH� FULWHULD� WKDW� KDYH� EHHQ� XVHG� WR� DVVHVV� WKH� VLJQLILFDQFH� RI� ELRGLYHUVLW\� LQWR� WZR�
FDWHJRULHV��EDVHG�RQ�WKH�SXUSRVH�IRU�ZKLFK�WKH\�ZHUH�GHYHORSHG��
5DQNLQJ�FULWHULD��WKHVH�KDYH�HYROYHG�RXW�RI�D�QHHG�WR�SULRULWLVH�UHPDLQLQJ�DUHDV�RI�LQGLJHQRXV�
YHJHWDWLRQ� DQG� IDXQD� KDELWDW� LQ� WKH� IDFH� RI� FRQWLQXHG� GHFOLQH� LQ� WKH� H[WHQW� DQG� TXDOLW\� RI�
QDWXUDO� DUHDV�� DQG� LQ� UHVSRQVH� WR� QHZ� HQYLURQPHQWDO� DQG� FRQVHUYDWLRQ� OHJLVODWLRQ���
3ULRULWLVDWLRQ�LV�UHTXLUHG�EHFDXVH�WKHUH�DUH�OLPLWHG�UHVRXUFHV�IRU�FRQVHUYDWLRQ�DQG�WKHVH�PXVW�
EH�SXW�WR�EHVW�SRVVLEOH�XVH���.H\�H[DPSOHV�DUH�WKH�FULWHULD�XVHG�LQ�WKH�3URWHFWHG�1DWXUDO�$UHDV�
3URJUDPPH�DQG�WKRVH�DSSOLHG�E\�WKH�1DWXUH�+HULWDJH�)XQG���
%LQDU\�FULWHULD�� WKHVH�KDYH�EHHQ�GHYHORSHG�IRU�VLWXDWLRQV�ZKHUH� LW� LV�QHFHVVDU\� WR�GHWHUPLQH�
ZKHWKHU� LQGLJHQRXV�YHJHWDWLRQ� DQG� IDXQD�KDELWDW� DUH� VLJQLILFDQW�RU�QRW�� �$Q�H[DPSOH� LV� WKH�
DVVHVVPHQW�RI�VLJQLILFDQFH�IRU�5HVRXUFH�0DQDJHPHQW�$FW��������SXUSRVHV����
�
������ 5DQNLQJ�FULWHULD�
�

&ULWHULD�XVHG�LQ�WKH�3URWHFWHG�1DWXUDO�$UHDV�3URJUDPPH��31$3��
,Q� ������ WKH� 3URWHFWHG� 1DWXUDO� $UHDV� 3URJUDPPH� �KHUHDIWHU� 31$3�� ZDV� HVWDEOLVKHG� DV� D�
QDWLRQDO� LQLWLDWLYH� WRZDUGV� SURYLGLQJ� D� QHWZRUN� RI� UHVHUYHV� UHSUHVHQWDWLYH� RI� WKH� QDWXUDO�
GLYHUVLW\�WKDW�LQ�WKH�DJJUHJDWH�RULJLQDOO\�JDYH�1HZ�=HDODQG�LWV�RZQ�UHFRJQLVDEOH�FKDUDFWHU��DV�
H[SUHVVHG� LQ� WKH� 5HVHUYHV� $FW� ����� �6HFWLRQ� �� ���� �E���� 7KLV� LQLWLDWLYH� ZDV� D� PDMRU�
SURJUHVVLRQ� LQ� IRUPDOO\� UHFRJQLVLQJ� WKH� VLJQLILFDQFH� RI� DUHDV� WKHQ� RXWVLGH� WKH� IRUPDO�
SURWHFWLRQ�QHWZRUN��.HOO\�	�3DUN����������
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7KH�DLP�RI�WKH�31$3�ZDV�WR�³IRFXV�DWWHQWLRQ�RQ��DQG�VHFXUH�SURWHFWLRQ�LQ�VRPH�IRUP�IRU��WKH�
QDWXUDO� HFRV\VWHPV� DQG� ODQGVFDSHV� WKDW� ZHUH� RULJLQDOO\� W\SLFDO� RU� FRPPRQSODFH� LQ� HDFK�
(FRORJLFDO�'LVWULFW´��0F(ZHQ�������0\HUV�HW�DO����������31$3�VXUYH\V�WKHUHIRUH�LGHQWLILHG�
DQG�UHFRPPHQGHG�DUHDV�IRU�SURWHFWLRQ��DV�5$3V��WKDW�UHSUHVHQWHG�WKH�KLJKHVW�TXDOLW\�RU�EHVW�
FRQGLWLRQ� H[DPSOHV� RI� WKH� UHPDLQLQJ� LQGLJHQRXV� ELRORJLFDO� DQG� ODQGVFDSH� IHDWXUHV� ZLWKLQ�
HDFK�HFRORJLFDO�UHJLRQ�RU�GLVWULFW����
�
$� VHW� RI� FULWHULD� ZDV� GHYHORSHG� IRU� WKH� HYDOXDWLRQ� RI� SULRULW\� QDWXUDO� DUHDV� IRU� SURWHFWLRQ�
�5$3V���
�
��� UHSUHVHQWDWLYHQHVV�
��� GLYHUVLW\�DQG�SDWWHUQ�
��� UDULW\�DQG�VSHFLDO�IHDWXUHV�
��� QDWXUDOQHVV�
��� ORQJ�WHUP�HFRORJLFDO�YLDELOLW\�
��� VL]H�DQG�VKDSH�
��� EXIIHULQJ��VXUURXQGLQJ�ODQGVFDSH�DQG�ERXQGDULHV��
�
,W� LV�QRWHG� WKDW�³RWKHU�FRQVLGHUDWLRQV´�IRU�VLJQLILFDQFH�DVVHVVPHQW�ZLWKLQ� WKH�31$3�LQFOXGH�
WKH�YXOQHUDELOLW\�RI��DQG�WKUHDWV�WR��WKH�IHDWXUHV�WKHPVHOYHV��ZLWK�LPSRUWDQFH�DWWDFKHG�WR�WKRVH�
VSHFLHV��KDELWDWV�DQG�FRPPXQLWLHV�PRVW�UHGXFHG�E\�SDVW�KXPDQ�LQIOXHQFH�DQG�PRVW�OLNHO\�WR�
GLVDSSHDU�LI�QR�UHPHGLDO�DFWLRQ�ZDV�WDNHQ��RU�WKRVH�OHDVW�UHDGLO\�UHSODFHG�RQFH�ORVW�RU�EDGO\�
GDPDJHG��7HFKQLFDO�$GYLVRU\�*URXS��31$�3URJUDPPH����������
�
7KH�VHYHQ�GLIIHUHQW�31$3�FULWHULD�VKDUH�PDQ\�FRPSRQHQW�DWWULEXWHV��H�J��GLYHUVLW\�LV�UHODWHG�
WR�VL]H��VLQFH�ODUJHU�DUHDV�XVXDOO\�FRQWDLQ�PRUH�KDELWDWV�DQG�WKHUHIRUH�YDULHW\�RI�VSHFLHV�����
�
7KH� 31$3� FULWHULD� DOVR� FRQWDLQ� VRPH� LQWHUQDO� FRQIOLFWV�� � ,Q� SDUWLFXODU�� IRXU� FULWHULD� ����
QDWXUDOQHVV�����ORQJ�WHUP�HFRORJLFDO�YLDELOLW\�����VL]H�DQG�VKDSH��DQG����EXIIHULQJ��VXUURXQGLQJ�
ODQGVFDSH� DQG� ERXQGDULHV�� DOO� VHUYH� WR� UHGXFH� WKH� VLJQLILFDQFH� UDQN� DFFRUGHG� WR� PRGLILHG�
DUHDV� WKDW�DUH�YXOQHUDEOH� WR� LPPLQHQW� ORVV�� �7KLV� LV� LQ�FRQIOLFW�ZLWK� WKH�QRWH� WKDW�KLJKOLJKWV�
FRQVLGHUDWLRQ�RI�YXOQHUDELOLW\�DQG�WKUHDWV��ZKLFK�ZRXOG�WHQG�WR�UDQN�PRUH�YXOQHUDEOH�IHDWXUHV�
PRUH�KLJKO\��
�

1DWXUH�+HULWDJH�)XQG�FULWHULD�
&ULWHULD�KDYH�EHHQ�GHYHORSHG�WR�DVVLVW�WKH�1DWXUH�+HULWDJH�)XQG��KHUHDIWHU�³1+)´��ZLWK�WKH�
DVVHVVPHQW� RI� SULRULWLHV� IRU� IXUWKHU� SURWHFWLRQ� RU� UHVWRUDWLRQ� RI� LQGLJHQRXV� HFRV\VWHPV�
�+DUGLQJ� ������� � /LNH� RWKHU� VXFK� DJHQFLHV�� WKH� 1+)� UHFRJQLVHV� WKH\� DUH� FRQVWUDLQHG�
ILQDQFLDOO\� LQ� WKHLU� DELOLW\� WR� SXUFKDVH� LQGLJHQRXV� HFRV\VWHPV�� RU� WR� DVVLVW� ZLWK� WKHLU�
SURWHFWLRQ�� �7KHUHIRUH�� IRU� WKH�1+)�� FRQVLGHUDWLRQ� RI� SURWHFWLRQ� RU� UHVWRUDWLRQ� SURSRVDOV� LV�
QHDUO\�DOZD\V�DQ�H[HUFLVH� LQ�GHWHUPLQLQJ� UHODWLYH�SULRULWLHV�� �+DUGLQJ� �������KDV�GHYHORSHG�
DQG�UHILQHG�WKH�WKUHH�NH\�FULWHULD�DQG�WKUHH�VHFRQGDU\�FULWHULD���
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�
.H\�FULWHULD� 6HFRQGDU\�FULWHULD�

�VHOHFWHG�WR�UHILQH�WKH�NH\�FULWHULD��
���5HSUHVHQWDWLYHQHVV� 'LVWLQFWLYHQHVV�
���6XVWDLQDELOLW\� &RQGLWLRQ�
���/DQGVFDSH�LQWHJULW\� $PHQLW\�
�
)RU�VLJQLILFDQFH�DVVHVVPHQW�E\�WKH�1+)��5HSUHVHQWDWLYHQHVV�LV�GHILQHG�LQ�WHUPV�RI�HVWLPDWHV�
RI�RULJLQDO�H[WHQW�RI�HFRV\VWHPV���'HILQLWLRQ�RI�WKHVH�HFRV\VWHPV�UHOLHV�RQ�HVWLPDWHV�JHQHUDWHG�
E\�H[SHUW�RSLQLRQ��DQG�D�FRPSOHWH�HFRV\VWHP�FODVVLILFDWLRQ�KDV�EHHQ�SHUIRUPHG�IRU�6RXWKODQG�
RQO\�� �:KLOH�ZH� EHOLHYH� WKLV� FODVVLILFDWLRQ� LV� RI� KLJK� TXDOLW\�� LW� UHPDLQV� VXEMHFWLYH��ZRXOG�
SUREDEO\� QRW� EH� UHSHDWDEOH�� DQG� LV� GLIILFXOW� WR� WUDQVIHU� FRQVLVWHQWO\� WR� RWKHU� DUHDV� RI� 1HZ�
=HDODQG����
�
7KH�UDWLRQDOH�EHKLQG�WKH�VXVWDLQDELOLW\�DQG�FRQGLWLRQ�FULWHULD�XVHG�E\�WKH�1+)�LV�WKDW�D�IHDWXUH�
ZLOO�EH�UDQNHG�DV�OHVV�VLJQLILFDQW�LI�LW�LV�LQ�SRRU�FRQGLWLRQ�RU�LI�WKHUH�LV�HFRORJLFDO�RSLQLRQ�WKDW�
LWV�SUHVHQW�YDOXHV�DUH�QRW�OLNHO\�WR�SHUVLVW�LQ�WKH�ORQJ�WHUP���+RZHYHU��WKHUH�LV�LQFRQVLVWHQF\�LQ�
WKLV�FULWHULRQ��EHFDXVH�DQ�DUHD�ZLOO�EH�UDQNHG�PRUH�KLJKO\�LI�LW�LV�MXGJHG�WR�FRQWULEXWH�WR�WKH�
VXVWDLQDELOLW\�RI�RWKHU�SURWHFWHG�DUHDV��
�
������ %LQDU\�FULWHULD�
�

5HVRXUFH�0DQDJHPHQW�$FW��������
6HYHUDO�XQSXEOLVKHG�GRFXPHQWV�RIIHU�FULWHULD�IRU�GHILQLQJ�VLJQLILFDQFH�XQGHU�6HFWLRQ���F��RI�
WKH�5HVRXUFH�0DQDJHPHQW�$FW������ �50$���ZKLFK�SURYLGHV� IRU� WKH�SURWHFWLRQ�RI� DUHDV�RI�
VLJQLILFDQW�LQGLJHQRXV�YHJHWDWLRQ�DQG�VLJQLILFDQW�KDELWDWV�RI�LQGLJHQRXV�IDXQD�DV�D�PDWWHU�RI�
QDWLRQDO�LPSRUWDQFH���:H�PHQWLRQ�D�IHZ�RI�WKHVH�RQO\��
�
:KDOH\� HW� DO�� ������� UHYLHZHG� H[LVWLQJ� VLJQLILFDQFH� FULWHULD� IRU� (QYLURQPHQW�:DLNDWR� DQG�
UHFRPPHQGHG�QLQH�FULWHULD�WR�EH�DSSOLHG�IRU�50$�SXUSRVHV���,Q�������'U�%'�&ODUNVRQ��RQH�
RI� WKH� DXWKRUV� RI� :KDOH\� HW� DO�� ������ SUHVHQWHG� HYLGHQFH� EHIRUH� WKH� (QYLURQPHQW� &RXUW��
UHFRPPHQGLQJ�WKH�VDPH�QLQH�FULWHULD����
�
��� 5HSUHVHQWDWLYHQHVV��
��� 'LYHUVLW\�DQG�SDWWHUQ��
��� 5DULW\�DQG�RU�VSHFLDO�IHDWXUHV��
��� 1DWXUDOQHVV�LQWDFWQHVV��
��� 6L]H�DQG�VKDSH�
��� ,QKHUHQW�HFRORJLFDO�YLDELOLW\�ORQJ�WHUP�VXVWDLQDELOLW\�
��� %XIIHULQJ�VXUURXQGLQJ�ODQGVFDSH�FRQQHFWLYLW\�
��� )UDJLOLW\�DQG�WKUHDW��
��� 0DQDJHPHQW�LQSXW��
�
7KH�5R\DO�)RUHVW�DQG�%LUG�3URWHFWLRQ�6RFLHW\�KDYH�XVHG����FULWHULD�IRU�GHILQLQJ�VLJQLILFDQFH�
XQGHU�6HFWLRQ���F��RI�WKH�50$���7KHVH�GR�QRW�DWWHPSW�WR�UDQN�YDOXHV��$SSHQGL[�������
�
,Q�D�GUDIW�GLVFXVVLRQ�GRFXPHQW��1RUWRQ�DQG�5RSHU�/LQGVD\��������VXJJHVWHG�IRXU�FULWHULD�IRU�
WKH�DVVHVVPHQW�RI�VLJQLILFDQFH�XQGHU�6HFWLRQ���F��RI�WKH�50$���
�
�
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��� 5HSUHVHQWDWLYHQHVV�
��� 5DULW\��GLVWLQFWLYHQHVV�
��� (FRORJLFDO�FRQWH[W�
��� 6XVWDLQDELOLW\�
�
7KH� DERYH� IRXU� FULWHULD� DUH� ELQDU\�� L�H�� DQ� DUHD� LV� DVVHVVHG� DV� HLWKHU� VLJQLILFDQW� RU� QRW�
VLJQLILFDQW��
�
������ 'HSDUWPHQW�RI�&RQVHUYDWLRQ�7HQXUH�5HYLHZ�FULWHULD�
$SSHQGL[���RI�WKH�'HSDUWPHQW�RI�&RQVHUYDWLRQ�7HQXUH�5HYLHZ�0DQXDO�OLVWV�VHYHQ�VWDQGDUGV�
�DEEUHYLDWHG� EHORZ�� WR� EH� DSSOLHG� DV� JXLGHOLQHV� LQ� WKH� LGHQWLILFDWLRQ� DQG� DVVHVVPHQW� RI�
VLJQLILFDQW�LQKHUHQW�YDOXHV����
�
��� $UHDV�WKDW�DORQH�RU�FROOHFWLYHO\�VXVWDLQ�WKH�VSHFLDO�QDWXUDO�TXDOLW\�DQG�LQWHJULW\�RI�WKH�

KLJK�FRXQWU\�ODQGVFDSH��HVSHFLDOO\�WKH�LQGLJHQRXV�FRPSRQHQW��
��� $UHDV�WKDW�VXVWDLQ�WKH�PRVW�FXOWXUDOO\�YDOXHG�DWWULEXWHV��H�J��VFHQLF��DHVWKHWLF��

UHFUHDWLRQDO�DQG�KLVWRULF��DQG�WKHLU�FRQWH[W�ZLWKLQ�D�QDWXUDO�KLJK�FRXQWU\�ODQGVFDSH��
��� $UHDV�WKDW�ZRXOG�FXUUHQWO\�PHHW�WKH�31$3�FULWHULD�IRU�VHOHFWLRQ�DV�SULRULW\�QDWXUDO�DUHDV�

�H�J��5$3V���RU�VLWHV�RI�VSHFLDO�ZLOGOLIH�VLJQLILFDQFH�UDQNLQJ�DV�³RXWVWDQGLQJ´�WR�
³PRGHUDWH�KLJK´��RU�ZHWODQGV�RI�HFRORJLFDO�DQG�UHSUHVHQWDWLYH�LPSRUWDQFH�LQFOXGHG�LQ�
WKH�:(5,�LQYHQWRU\��VHH�$SSHQGL[���RI�WKH�PDQXDO����

��� +DELWDWV�RI�WKUHDWHQHG�VSHFLHV��LQFOXGLQJ�WKRVH�UHJLRQDOO\�WKUHDWHQHG���
��� 7\SH�ORFDOLWLHV�DQG�KDELWDWV�RI�VSHFLHV�DQG�FRPPXQLWLHV�WKDW�DUH�DW�WKHLU�GLVWULEXWLRQDO�

OLPLWV�DQG�RU�HQGHPLF�RU�WKDW�KDYH�VSHFLDOLVHG�KDELWDW�UHTXLUHPHQWV�LQ�WKH�KLJK�FRXQWU\��
DQG�VSHFLHV��FRPPXQLWLHV��KDELWDWV�RU�HFRV\VWHPV�WKDW�DUH�XQFRPPRQ�DQG�RU�HQGHPLF�LQ�
WKH�HFRORJLFDO�GLVWULFW���

��� .H\�EUHHGLQJ�RU�IHHGLQJ�VLWHV�RI�IXOO\�SURWHFWHG�ZLOGOLIH�RU�VLWHV�WKDW�DUH�LPSRUWDQW�IRU�
RWKHU�OLIH�F\FOH�VWDJHV�RI�LQGLJHQRXV�RU�PLJUDWRU\�VSHFLHV��RU�VXSSRUW�VSHFLHV�WKDW�
FRQWULEXWH�VLJQLILFDQWO\�WR�WKH�HFRORJLFDO�IXQFWLRQLQJ�RI�RII�VLWH�SURWHFWHG�DUHDV��

��� $UHDV�WKDW�PDNH�D�VSHFLDO�FRQWULEXWLRQ�WR�WKH�RYHUDOO�TXDOLW\��QDWXUDO�IXQFWLRQLQJ�DQG�
HFRORJLFDO�LQWHJULW\�RI�VLJQLILFDQW�YDOXHV��H�J��OLQNDJHV��EXIIHUV���LQ�WKHLU�SUHVHQW�RU�
SRWHQWLDO�VWDWH��

�
6WDQGDUG� SRLQW� ��� DERYH� LV� HODERUDWHG� LQ� D� IXUWKHU� DSSHQGL[� �'HSDUWPHQW� RI� &RQVHUYDWLRQ�
7HQXUH�5HYLHZ�0DQXDO�$SSHQGL[�����ZKLFK�OLVWV�VHYHQ�31$3�FULWHULD�DQG�VHOHFWHG�FULWHULD�IRU�
UDQNLQJ� VLWHV�RI� VSHFLDO�ZLOGOLIH� LQWHUHVW� �DGDSWHG� IURP�VWDQGDUG�FULWHULD�XVHG�E\� WKH� IRUPHU�
1=�:LOGOLIH�6HUYLFH����,Q�RWKHU�ZRUGV��WKH�VWDQGDUGV�XVHG�E\�WKH�'HSDUWPHQW�RI�&RQVHUYDWLRQ�
WR� DVVHVV� VLJQLILFDQFH� IRU� WHQXUH� UHYLHZ� WR� GDWH� H[SDQG� RQ� DQG� VXSSOHPHQW� 31$3� FULWHULD��
VSHFLDO�ZLOGOLIH�VLJQLILFDQFH�FULWHULD��DQG�:(5,�FULWHULD���'HSDUWPHQW�RI�&RQVHUYDWLRQ�FULWHULD�
IRU�WKH�DVVHVVPHQW�RI�VLJQLILFDQFH�LQ�WHQXUH�UHYLHZ�DUH�WKHUHIRUH�DQ�DPDOJDP�RI�UDQNLQJ�DQG�
ELQDU\�FULWHULD��
�
$ORQJ� ZLWK� WKH� 31$3� DQG� :(5,� FULWHULD� �3RLQW� ��� $SSHQGL[� �� RI� WKH� 'HSDUWPHQW� RI�
&RQVHUYDWLRQ� 7HQXUH� 5HYLHZ� 0DQXDO�� WHQXUH� UHYLHZ� KDV� LQKHULWHG� VLJQLILFDQFH� FULWHULD�
GHVLJQHG�WR�LGHQWLI\�KLJKHVW�TXDOLW\�VLWHV���6SHFLILFDOO\��WKH�VHFRQGDU\�VLJQLILFDQFH�FULWHULD�����
1DWXUDOQHVV�� ��� /RQJ�WHUP� HFRORJLFDO� YLDELOLW\�� ��� 6L]H� DQG� VKDSH�� RU� ��� %XIIHULQJ��
VXUURXQGLQJ�ODQGVFDSH�DQG�ERXQGDULHV��ZLOO�WHQG�WR�GRZQJUDGH�WKH�ILQDO�VLJQLILFDQFH�UDQNLQJ�
RI�PRUH�PRGLILHG�DUHDV�WKDW�DUH�PRVW�YXOQHUDEOH�WR�LPPLQHQW�ORVV��
�
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'DYLV� ������� UHYLHZHG� WKH� FULWHULD� XVHG� WR� DVVHVV� VLJQLILFDQFH� IRU� WHQXUH� UHYLHZ� DQG�
VXJJHVWHG�WKDW�IRXU�FULWHULD�VKRXOG�EH�XVHG����
��
��� 'LYHUVLW\�DQG�SDWWHUQ��
��� 5DULW\�DQG�GLVWLQFWLYHQHVV��
��� 1DWXUDOQHVV��
��� 6L]H��VKDSH�DQG�EXIIHULQJ����
�
([DPSOHV�RI�UDWLQJV��KLJK��PHGLXP�RU�ORZ��EXW�IRU�UDULW\�DQG�GLVWLQFWLYHQHVV��VLPSO\�SUHVHQW��
DUH� VXJJHVWHG� IRU� HDFK� FULWHULRQ�� � 7KHVH� VXJJHVWHG� FULWHULD� PDNH� PDQ\� PRGLILFDWLRQV� WR�
SUHYLRXV� FULWHULD� DORQJ� WKH� OLQHV� QHHGHG� WR� PHHW� *RDO� �� RI� WKH� 1HZ� =HDODQG� %LRGLYHUVLW\�
6WUDWHJ\�� � )RU� H[DPSOH�� WKH� LPSRUWDQFH� RI�PRGLILHG� DUHDV� LV� HPSKDVLVHG�� �+RZHYHU�� LQ� WKH�
JXLGHOLQHV�IRU�DSSO\LQJ�WKH�FULWHULD��LW�LV�VXJJHVWHG�WKDW�ORZHU�VLJQLILFDQFH�UDQNLQJV�VKRXOG�EH�
DWWULEXWHG�WR�PRUH�PRGLILHG�DQG�YXOQHUDEOH�HQYLURQPHQWV��H�J��WKRVH�WKDW�DUH�OHVV�QDWXUDO�DQG�
OHVV�ZHOO�EXIIHUHG��WKDQ�WR�WKRVH�DUHDV�WKDW�DUH�PRUH�LQWDFW�DQG�OHVV�YXOQHUDEOH���7KHVH�FULWHULD�
DUH�WKHUHIRUH�SULQFLSDOO\�RI�WKH�UDQNLQJ�W\SH��
�
:H�QRWH� WKDW�ERWK� WKH� WHQXUH� UHYLHZ�PDQXDO� DQG� WKH�FULWHULD�RI�'DYLV� ������� UHFRJQLVH� WKH�
VLJQLILFDQFH�RI�DUHDV�WKDW�UHTXLUH�SURWHFWLRQ�IRU�WKH�ORQJ�WHUP�VXVWDLQDELOLW\�RI�QDWXUDO�IHDWXUHV�
WKDW�PLJKW�QRW�WKHPVHOYHV�EH�FRQVLGHUHG�VLJQLILFDQW�E\�FULWHULD�VXFK�DV�UHSUHVHQWDWLYHQHVV�RU�
UDULW\�� � 6WDQGDUGV� �� DQG� �� RI� WKH�7HQXUH� 5HYLHZ�0DQXDO� DFFRUG� VLJQLILFDQFH� WR� DUHDV� WKDW�
FRQWULEXWH��IRU�H[DPSOH��WR�WKH�³RYHUDOO�TXDOLW\��QDWXUDO�IXQFWLRQLQJ�DQG�HFRORJLFDO�LQWHJULW\�RI�
VLJQLILFDQW� YDOXHV� �H�J�� OLQNDJHV�� EXIIHUV� HWF���� LQ� WKHLU� SUHVHQW� RU� SRWHQWLDO� VWDWH´�� � 'DYLV�
������� VXJJHVWV� WKDW� UHTXLUHPHQWV� IRU� VXVWDLQDEOH� ORQJ�WHUP�YLDELOLW\� VKRXOG�EH� FRQVLGHUHG��
LQFOXGLQJ�SURYLVLRQ�RI�EXIIHUV��FRUULGRUV�DQG�QHWZRUNV�RI�VPDOOHU�VLWHV�ZLWK�OLQNDJHV�EHWZHHQ�
WKHP��
�
:H�KDYH�QRW� KDG� WKH�RSSRUWXQLW\� WR� ULJRURXVO\� UHYLHZ�D�QHZ�GUDIW� UHYLVLRQ�RI� VLJQLILFDQFH�
FULWHULD�IRU�7HQXUH�5HYLHZ�E\�&RQQHOO����������.H\�SRLQWV�DSSHDU�WR�EH���
• 7KH�JXLGHOLQHV�UHFRPPHQG�FRQWLQXHG�UHOLDQFH�RQ�TXDOLWDWLYH�MXGJHPHQWV�LQ�VLJQLILFDQFH�

DVVHVVPHQW�� SRLQWLQJ� RXW� WKDW� V\VWHPV� GHYHORSPHQW� LQ� '2&� KDV� QRW� UHDFKHG� WKH� SRLQW�
ZKHUH�TXDQWLWDWLYH�DVVHVVPHQWV�FDQ�EH�PDGH����

• 7KH� JXLGHOLQHV� UHFRPPHQG� WKDW� IHDWXUHV� DUH� UDQNHG� DORQJ� D� VXEMHFWLYHO\� GHILQHG�
VLJQLILFDQFH� VSHFWUXP� IURP� µKLJKHVW� VLJQLILFDQFH¶� WR� µQRW� VLJQLILFDQW� DW� DOO¶�� �7KHUHIRUH��
VLJQLILFDQFH� LV� VHHQ� DV� D� FRQWLQXXP�� DQG� WKH� FULWHULD� DUH� UDQNLQJ� UDWKHU� WKDQ� ELQDU\�
FULWHULD�� � +RZHYHU�� LQ� WKLV� FDVH�� DSSDUHQWO\� DUELWUDU\� OHYHOV� RI� VLJQLILFDQFH� DUH�
UHFRPPHQGHG� WR� UHSODFH� WKH� H[SOLFLW� VFRULQJ� V\VWHP� XVHG� LQ� WKH� DSSOLFDWLRQ� RI� 31$3�
W\SH�FULWHULD���7KHUH�VHHPV�WR�EH�QR�ULJRURXV�EDVLV�IRU�WKH�OHYHO�RI�VLJQLILFDQFH�DFFRUGHG�
WR�GLIIHUHQW�IHDWXUHV���

• *XLGHOLQHV� DSSHDU� LPSUHFLVH� LQ� VRPH� UHVSHFWV� H�J�� 3RLQW� ��� ³VLJQLILFDQFH� PD\� EH�
DFFRUGHG�WR�SODFHV�WKDW�FRQQHFW�RWKHU�SODFHV«´���7KHUH�LV�QR�JXLGDQFH�JLYHQ�DV�WR�ZKHQ�
WKLV�FULWHULRQ�ZLOO�RU�ZLOO�QRW�EH�DSSOLHG���

• 7KH�JXLGHOLQHV�DFFRUG�KLJKHU�OHYHOV�RI�VLJQLILFDQFH�WR�VSHFLHV��KDELWDWV�RU�HFRV\VWHPV�WKDW�
DUH� FORVHU� WR� H[WLQFWLRQ�� � ,Q� WKLV�� WKH\� DUH� PRUH� H[SOLFLW� WKDQ� VLJQLILFDQFH� FULWHULD�
SUHYLRXVO\�DSSOLHG�LQ�7HQXUH�5HYLHZ��

• 7KH� JXLGHOLQHV� DUH� QRW� UHODWHG� WR� ELRGLYHUVLW\� FRQVHUYDWLRQ� WDUJHWV� RU� SHUIRUPDQFH�
PHDVXUHV���
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��� )UDPHZRUN�IRU�WKH�$VVHVVPHQW�RI�6LJQLILFDQFH�RI�(QYLURQPHQWV�DQG�
9HJHWDWLRQ�LQ�WKH�+LJK�&RXQWU\�

�
���� ,QWURGXFWLRQ�
,Q� WKLV� VHFWLRQ� ZH� GHVFULEH� DQG� UHFRPPHQG� D� VWDQGDUG�� PXOWL�VFDOH� DSSURDFK� WR� JXLGH�
LGHQWLILFDWLRQ�RI�ODQG�HQYLURQPHQWV�DQG�YHJHWDWLRQ�FRPSRQHQWV�RI�VLJQLILFDQW�LQKHUHQW�YDOXHV���
7R�HQVXUH� WKDW�FRQVHUYDWLRQ�RXWFRPHV�IRU� WKH�KLJK�FRXQWU\�DUH�FRQVLVWHQW�ZLWK�*RYHUQPHQW�
REMHFWLYHV��LW�LV�LQWHQGHG�WKDW�WKH�DSSURDFK�VKRXOG�EH�VXLWDEOH�IRU�RSHUDWLRQDO�DSSOLFDWLRQ����
�
(QYLURQPHQWV�DQG�YHJHWDWLRQ�PD\�EH�VLJQLILFDQW�LQKHUHQW�YDOXHV�IRU�PDQ\�UHDVRQV���7KH\�PD\�
EH� FRPSRQHQWV� RI� VHYHUDO� µYDOXH� VHWV¶� �VHQVX� &RQQHOO� ������� L�H�� FXOWXUDO�� KLVWRULFDO��
HFRORJLFDO��LQFOXGLQJ�ELRGLYHUVLW\���UHFUHDWLRQ��VFLHQFH��ODQGVFDSH�DQG�VFHQHU\��DQG�HFRV\VWHP�
VHUYLFHV���,Q��WKLV�UHSRUW��ZH�FRPPHQW�RQ�RQO\�WKUHH�RI�WKHVH��L�H���

• IRU�WKHLU�QDWXUDO�FKDUDFWHU���
• IRU�WKH�SURYLVLRQ�RI�HFRV\VWHP�VHUYLFHV��DQG��
• IRU�WKH�PDLQWHQDQFH�RI�LQGLJHQRXV�ELRGLYHUVLW\����

&RQVLVWHQW�ZLWK�RXU�EULHI��ZH�IRFXV�RXU�ZRUN�RQ�WKH�WKLUG�RI�WKH�DERYH�EXOOHW�SRLQWV��
�
:H�XVH�WKH�ZRUG�µSURWHFWLRQ¶�LQ�WKLV�UHSRUW�LQ�D�YHU\�EURDG�VHQVH���$�YDULHW\�RI�FRQVHUYDWLRQ�
PDQDJHPHQW�DFWLYLWLHV�PD\�EH� UHTXLUHG� WR� VXVWDLQ� WKH� VLJQLILFDQW� LQKHUHQW�YDOXHV�DVVRFLDWHG�
ZLWK�WKRVH�DUHDV�RI�ODQG�WKDW�DUH�LGHQWLILHG�DV�VLJQLILFDQW��L�H��UHTXLULQJ�SURWHFWLRQ����$�UDQJH�
RI� SURWHFWLRQ� PHFKDQLVPV� PLJKW� EH� XVHG� WR� JLYH� HIIHFW� WR� WKHVH� GLIIHUHQW� PDQDJHPHQW�
DFWLYLWLHV��DQG�ZH�GR�QRW�DWWHPSW�WR�DGGUHVV�WKHVH�LQ�DQ\�GHWDLO�KHUH��
�
������ 1DWXUDO�FKDUDFWHU�
:H� GHILQH� µQDWXUDO� FKDUDFWHU¶� DV� D� SURSHUW\� WKDW� DULVHV� IURP� WKH� SUHGRPLQDQWO\� LQGLJHQRXV�
QDWXUH�RI�WKH�YHJHWDWLRQ�ZLWKLQ�DQ�HQYLURQPHQW���$UHDV�WKDW�KDYH�VLJQLILFDQW�LQKHUHQW�YDOXHV�
RI� QDWXUDO� FKDUDFWHU� ZRXOG� UHTXLUH� SURWHFWLRQ� WR� PDLQWDLQ� WKLV� LQWULQVLF� YDOXH� �WKH�
SUHGRPLQDQWO\�LQGLJHQRXV�VWDWH�WKDW�LV�XQLTXH�WR�1HZ�=HDODQG��IRU�LWV�RZQ�VDNH��SURYLGLQJ�IRU�
LWV� DSSUHFLDWLRQ� DQG� UHFUHDWLRQDO� HQMR\PHQW�E\� WKH�SXEOLF�� DQG� VDIHJXDUGLQJ� WKH�RSWLRQV� IRU�
IXWXUH�JHQHUDWLRQV� �FI��&RQVHUYDWLRQ�$FW�������� �2XU�GHILQLWLRQ�RI�QDWXUDO�FKDUDFWHU� LV�YHU\�
FORVH� WR� WKH� ILUVW� FULWHULRQ� �6WDQGDUG� ��� LQ�$SSHQGL[� �� RI� WKH�'HSDUWPHQW� RI� &RQVHUYDWLRQ�
7HQXUH�5HYLHZ�0DQXDO��µ$UHDV�WKDW�DORQH�RU�FROOHFWLYHO\�VXVWDLQ�WKH�VSHFLDO�QDWXUDO�TXDOLW\�
DQG�LQWHJULW\�RI�WKH�KLJK�FRXQWU\�ODQGVFDSH��HVSHFLDOO\�WKH�LQGLJHQRXV�FRPSRQHQW¶��
�
:H� FRQVLGHU� WKDW� QDWXUDO� FKDUDFWHU� FDQQRW� EH� ULJRURXVO\� RU� FRQVLVWHQWO\� DVVHVVHG� E\�
FRPSDULQJ�WKH�FXUUHQW�VWDWH�RI�DQ�IHDWXUH�ZLWK�DQ�RULJLQDO�VWDWH�DW�VRPH�QRPLQDWHG�WLPH�LQ�WKH�
SDVW�� EHFDXVH� UHFRQVWUXFWLRQV� RI� SDVW� HFRV\VWHP� VWDWHV� QHFHVVDULO\� GUDZ� RQ� LPSUHFLVH� DQG�
LQFRQVLVWHQW� LQWHUSUHWDWLRQ� DQG� RSLQLRQ�� � :H� VXJJHVW� LQVWHDG� WKDW� WZR� HFRORJLFDO� LQWHJULW\�
FULWHULD�PD\�EH�XVHG�WR�DVVHVV�QDWXUDO�FKDUDFWHU���$Q�DUHD�ZRXOG�EH�VLJQLILFDQW�IRU�LWV�QDWXUDO�
FKDUDFWHU�LI�LW�ZRXOG�PHHW�WKH�IROORZLQJ�FULWHULD�JLYHQ�SUDFWLFDO�SURWHFWLRQ�IURP�ODQG�XVH�DQG�
LQYDVLRQ�SUHVVXUHV��H�J��FXOWLYDWLRQ��GUDLQDJH��SROOXWLRQ�� ILUH��JUD]LQJ��EURZVLQJ��RYHUVRZLQJ�
DQG�WRSGUHVVLQJ��LQYDVLRQ�E\�HFRV\VWHP�WUDQVIRUPLQJ�SHVWV�DQG�ZHHGV���
�
&ULWHULRQ����� ,QGLJHQRXV�GRPLQDQFH�� LQGLJHQRXV� VSHFLHV� GRPLQDWH� WKH� HFRV\VWHP� VWUXFWXUH�

�H�J��YHJHWDWLRQ�FRYHU��DQG�IXQFWLRQ��H�J��JUD]LQJ�DQG�EURZVLQJ����
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&ULWHULRQ����� 6HOI�UHJHQHUDWLRQ� DQG� SRWHQWLDO� VSHFLHV� RFFXSDQF\�� WKH� LQGLJHQRXV� VSHFLHV�
SUHVHQW� KDYH� WKH� FDSDFLW\� WR� UHJHQHUDWH�� DQG� WKH� FRPPXQLW\� UHWDLQV�
VXFFHVVLRQDO� SRWHQWLDO�� � ,QGLJHQRXV� VSHFLHV� WKDW� KDYH� EHHQ� HOLPLQDWHG� RU�
UHGXFHG� E\� SDVW� KXPDQ� GLVWXUEDQFHV� �H�J�� ILUH�� KHUELYRU\�� SUHGDWLRQ��ZLOO� EH�
DEOH�WR�UHFRORQLVH�WKH�DUHD�LQ�WLPH����

�
:H�XVH�WKUHH�H[DPSOHV�WR�LOOXVWUDWH�WKH�DSSOLFDWLRQ�RI�WKH�FULWHULD��
• 6FHQDULR� ��� $Q� DUHD� LQ� D� ZHWWHU�� ZHVWHUQ� DUHD� RI� WKH� KLJK� FRXQWU\� GRPLQDWHG� E\�

LQGLJHQRXV�EUDFNHQ�IHUQ�YHJHWDWLRQ�WKDW�ZRXOG�UHYHUW�WR�LQGLJHQRXV�VKUXEODQG�DQG�IRUHVW�
FRPPXQLWLHV�ZLWKLQ�VHYHUDO�GHFDGHV�LQ�WKH�DEVHQFH�RI�ILUH���6RPH�HOHPHQWV�RI�WKH�IDXQD�
WKDW�KDYH�EHHQ�HOLPLQDWHG��H�J��ELUGV��OL]DUGV��DQG�LQYHUWHEUDWHV��ZLOO�UHFRORQLVH�LQ�WLPH��
$VVHVVPHQW��WKH�DUHD�LV�VLJQLILFDQW�E\�QDWXUDO�FKDUDFWHU�FULWHULD��

• 6FHQDULR� ��� $Q� DUHD� RI� LQGLJHQRXV�GRPLQDWHG� WXVVRFN� JUDVVODQG� SHUVLVWV� LQ� DQ�
HQYLURQPHQW� WKDW� IRUPHUO\� VXSSRUWHG� EHHFK� IRUHVW�� � :LWK� FHVVDWLRQ� RI� JUD]LQJ� DQG�
EXUQLQJ�� WXVVRFN� GHQVLW\� DQG� VWDWXUH� PD\� LQFUHDVH�� ZLWK� DVVRFLDWHG� FKDQJHV� LQ� OLWWHU��
VWUHDP� ZDWHU� TXDOLW\� DQG� FRPSRVLWLRQ� RI� WHUUHVWULDO� DQG� IUHVKZDWHU� LQYHUWHEUDWH� IDXQD���
+RZHYHU�� VKUXEODQG� DQG� IRUHVW� YHJHWDWLRQ� �HVSHFLDOO\� EHHFK� IRUHVW�� LV� XQOLNHO\� WR�
HVWDEOLVK�ZLWKLQ�VHYHUDO�FHQWXULHV���
$VVHVVPHQW��WKH�DUHD�LV�VLJQLILFDQW�E\�QDWXUDO�FKDUDFWHU�FULWHULD��

• 6FHQDULR����$Q�DUHD� WKDW�KDV�EHHQ�FXOWLYDWHG�DQG� IHUWLOLVHG��DQG� LV�GRPLQDWHG�E\�H[RWLF�
SDVWXUH� VSHFLHV�� � 5HPRYDO� RI� JUD]LQJ� LV� XQOLNHO\� WR� UHVXOW� LQ� UHYHUVLRQ� WR� LQGLJHQRXV�
YHJHWDWLRQ� EHFDXVH� WKH� VXEVWUDWH� KDV� EHHQ� FRQVLGHUDEO\� PRGLILHG�� DQG� EHFDXVH� VHHG�
VRXUFHV�RI�SRWHQWLDO�FRORQLVHUV�DUH�GLVWDQW�DQG�IHZ��
$VVHVVPHQW��WKH�DUHD�LV�QRW�VLJQLILFDQW�E\�WKH�QDWXUDO�FKDUDFWHU�FULWHULD��

�
7KH�SURWHFWLRQ�RI�VLJQLILFDQW�LQKHUHQW�YDOXHV�RI�QDWXUDO�FKDUDFWHU�DSSHDUV�WR�EH�FRQVLVWHQW�ZLWK�
WKH� *RYHUQPHQW¶V� KLJK� FRXQWU\� REMHFWLYH� �K�� �3URJUHVVLYHO\� HVWDEOLVK� D� QHWZRUN� RI� KLJK�
FRXQWU\�SDUNV�DQG�UHVHUYHV��� �:H�FRQVLGHU�WKDW�FULWHULD� WR�GHWHUPLQH�WKH�VLJQLILFDQFH�IRU� WKH�
FUHDWLRQ�RI�KLJK�FRXQWU\�SDUNV� WR�PHHW� WKLV�KLJK�FRXQWU\�REMHFWLYH��OLVWHG� LQ�&DELQHW�3ROLF\�
&RPPLWWHH�5HSRUW�%DFN�RQ�*RYHUQPHQW�2EMHFWLYHV�IRU�WKH�+LJK�&RXQWU\��SDUDJUDSK�����PD\�
EH�DSSURSULDWH�DGGLWLRQDO�FULWHULD�WR�LGHQWLI\�HQYLURQPHQWV�DQG�YHJHWDWLRQ�UHTXLULQJ�SURWHFWLRQ�
WR� PDLQWDLQ� LQWULQVLF� YDOXHV� WKDW� VWHP� SULQFLSDOO\� IURP� WKHLU� LQGLJHQRXV� FKDUDFWHU� �L�H��
VLJQLILFDQW�LQKHUHQW�YDOXHV�RI�QDWXUDO�FKDUDFWHU���
�
������ (FRV\VWHP�VHUYLFHV�
(FRV\VWHP�VHUYLFHV�DUH�WKH�SURFHVVHV�E\�ZKLFK�QDWXUDO�HFRV\VWHPV�SHUIRUP�IXQGDPHQWDO�OLIH�
VXSSRUW�VHUYLFHV�XSRQ�ZKLFK�KXPDQV�GHSHQG���(FRV\VWHPV�SURYLGH�µVHUYLFHV¶�WKDW���
��PRGHUDWH�ZHDWKHU�H[WUHPHV�DQG�WKHLU�LPSDFWV��
��GLVSHUVH�VHHGV��
��PLWLJDWH�GURXJKW�DQG�IORRGV��
��SURWHFW�SHRSOH�IURP�WKH�VXQ
V�KDUPIXO�XOWUDYLROHW�UD\V��
��F\FOH�DQG�PRYH�QXWULHQWV��
��SURWHFW�VWUHDP�DQG�ULYHU�FKDQQHOV�DQG�FRDVWDO�VKRUHV�IURP�HURVLRQ��
��GHWR[LI\�DQG�GHFRPSRVH�ZDVWHV��
��FRQWURO�DJULFXOWXUDO�SHVWV��
��PDLQWDLQ�ELRGLYHUVLW\��
��JHQHUDWH�DQG�SUHVHUYH�VRLOV�DQG�UHQHZ�WKHLU�IHUWLOLW\��
��FRQWULEXWH�WR�FOLPDWH�VWDELOLW\��
��SXULI\�WKH�DLU�DQG�ZDWHU��
��UHJXODWH�GLVHDVH�FDUU\LQJ�RUJDQLVPV��
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��SROOLQDWH�FURSV�DQG�QDWXUDO�YHJHWDWLRQ��*RRGODQG�	�'DO\�������&RVWDQ]D�HW�DO���������
�
0DQ\�RI� WKHVH�HFRV\VWHP�VHUYLFHV�FRQWULEXWH�GLUHFWO\� WR�SURGXFWLRQ�DQG�FRQVXPSWLRQ� LQ� WKH�
PDUNHW�HFRQRP\��EXW�FRPH�XQGHU�SUHVVXUH�IURP�HFRQRPLF�DQG�VRFLDO�DFWLYLWLHV���
7KH\�PD\� EH� WKUHDWHQHG� E\� JURZWK� LQ� WKH� VFDOH� RI� KXPDQ� HQWHUSULVH� �SRSXODWLRQ� VL]H�� SHU�
FDSLWD� FRQVXPSWLRQ�� DQG� HIIHFWV� RI� WHFKQRORJLHV� WR� SURGXFH� JRRGV� IRU� FRQVXPSWLRQ�� DQG� D�
PLVPDWFK�EHWZHHQ�VKRUW�WHUP�QHHGV�DQG�ORQJ�WHUP�VRFLHWDO�ZHOO�EHLQJ��&RVWDQ]D�HW�DO����������
6SHFLILF� H[DPSOHV� RI� SURFHVVHV� WKDW� WKDW� GLVUXSW�� LPSDLU� RU� UH�HQJLQHHU� HFRV\VWHPV� DQG� WKH�
VHUYLFHV�WKH\�SURYLGH�LQFOXGH��UXQRII�RI�SHVWLFLGHV��IHUWLOLVHUV��DQG�DQLPDO�ZDVWHV��SROOXWLRQ�RI�
ODQG��ZDWHU�� DQG� DLU� UHVRXUFHV�� LQWURGXFWLRQ� RI� QRQ�QDWLYH� VSHFLHV�� RYHUKDUYHVWLQJ� ILVKHULHV��
GHVWUXFWLRQ�RI�ZHWODQGV��HURVLRQ�RI�VRLOV��GHIRUHVWDWLRQ��DQG�XUEDQ�VSUDZO����
�
:H�VXJJHVW�WKDW�DQ�DSSURSULDWH�GHILQLWLRQ�RI�VLJQLILFDQW�LQKHUHQW�YDOXHV�RI�HFRV\VWHP�VHUYLFHV�
ZRXOG� EH� WKRVH� IHDWXUHV� UHTXLULQJ� SURWHFWLRQ� LQ� RUGHU� WR� PDLQWDLQ� WKH� HFRV\VWHP� VHUYLFHV�
SURYLGHG�E\�WKH�ODQGVFDSH��
�
$� IXOO� GLVFXVVLRQ� RI� HFRV\VWHP� VHUYLFHV� LV� EH\RQG� WKH� VFRSH� RI� WKLV� UHSRUW�� � +RZHYHU��ZH�
KLJKOLJKW� ZDWHU� SXULILFDWLRQ�� ZDWHU� \LHOG�� DQG� IORRG� PLWLJDWLRQ� DV� NH\� HFRV\VWHP� VHUYLFHV�
SURYLGHG�E\�LQGLJHQRXV�YHJHWDWLRQ�FRYHU�LQ�WKH�KLJK�FRXQWU\����:DWHU�SXULILFDWLRQ�GHSHQGV�RQ�
ILOWUDWLRQ�DQG�DEVRUSWLRQ�E\�VRLO�SDUWLFOHV�DQG�OLYLQJ�RUJDQLVPV�LQ�WKH�ZDWHU�DQG�VRLO��6WDSOHWRQ�
�������+XPDQ�DFWLYLWLHV�WKDW�FRPSDFW�VRLO��FRQWDPLQDWH�WKH�ZDWHU��RU�DOWHU�WKH�FRPSRVLWLRQ�RI�
RUJDQLVPV�GHJUDGH�WKH�SXULILFDWLRQ�SURFHVV�DQG�FDQ�DFFHOHUDWH�PRYHPHQW�RI�XQILOWHUHG�ZDWHU�
LQWR� ZDWHU� VXSSOLHV�� �:HWODQG� YHJHWDWLRQ� FDQ� UHPRYH� PHWDOV� LQ� WKH� ZDWHU�� WUDS� DQG� UHWDLQ�
VHGLPHQW� IURP� UXQRII�� DQG� HOLPLQDWH� PXFK� RI� WKH� HQWHULQJ� QLWURJHQ� �%DUELHU� HW� DO�� ��������
5LSDULDQ��VWUHDPVLGH��YHJHWDWLRQ�DFWV�DV�D�OLYLQJ�ILOWHU�WKDW�LQWHUFHSWV�DQG�DEVRUEV�VHGLPHQWV��
DQG� VWRUHV� DQG� WUDQVIRUPV� H[FHVV� QXWULHQWV� DQG� SROOXWDQWV� FDUULHG� LQ� UXQRII� IURP� DGMDFHQW�
ODQGV�� �7KHUH�DUH�PDQ\�H[DPSOHV�WKDW�LOOXVWUDWH�WKHVH�VHUYLFHV�LQWHUQDWLRQDOO\��H�J��6WDSOHWRQ�
������DQG�LQ�1HZ�=HDODQG���/RQJ��WHUP�PRQLWRULQJ�LQGLFDWHV�WKDW�ORVV�RI�WXVVRFN�RU�VKUXEODQG�
DQG�LQGLJHQRXV�IRUHVWV��DQ�LQFUHDVH�LQ�SODQWHG�IRUHVWV��DQG�DQ�LQFUHDVH�LQ�DUHDV�XVHG�SULPDULO\�
IRU� SDVWRUDO� DJULFXOWXUH� LV� DVVRFLDWHG� ZLWK� D� GHFUHDVH� LQ� /DNH� 7DXSR¶V� ZDWHU� TXDOLW\�
�(QYLURQPHQW� :DLNDWR� ������� � /DUJH� DUHDV� RI� WXVVRFN� JUDVVODQG� KDYH� EHHQ� UHWLUHG� IURP�
SDVWRUDO�XVH�LQ�WKH�'HHS�6WUHDP�FDWFKPHQW�QHDU�'XQHGLQ�WR�UHWDLQ�WKH�FLW\¶V�ZDWHU�VXSSO\�DQG�
TXDOLW\���7KH�HVWDEOLVKPHQW�RI�H[RWLF�SODQWDWLRQV�LQ�WXVVRFN�JUDVVODQG�DUHDV�KDV�EHHQ�VKRZQ�WR�
VLJQLILFDQWO\�UHGXFH�FDWFKPHQW�ZDWHU�\LHOGV��H�J��)DKH\�	�-DFNVRQ��������
�
������ 0DLQWHQDQFH�RI�LQGLJHQRXV�ELRGLYHUVLW\�
,Q� WKLV� UHSRUW�� ZH� IRFXV� RQ� FULWHULD� WR� DVVHVV� ZKHWKHU� HQYLURQPHQWV� DQG� YHJHWDWLRQ� DUH�
VLJQLILFDQW� LQKHUHQW� YDOXHV� IRU� WKH�PDLQWHQDQFH� DQG� UHVWRUDWLRQ� RI� LQGLJHQRXV� ELRGLYHUVLW\�����
:H�VHH�WKDW�WKHUH�DUH�WZR�*RYHUQPHQW¶V�KLJK�FRXQWU\�REMHFWLYHV�WKDW�DUH�FRQVLVWHQW�ZLWK�WKLV�
VXEVHW�RI�VLJQLILFDQW�LQKHUHQW�YDOXHV��L�H�����
�
��� +LJK�FRXQWU\�REMHFWLYH�J���(QVXUH�WKDW�FRQVHUYDWLRQ�RXWFRPHV�IRU�WKH�KLJK�FRXQWU\�DUH�

FRQVLVWHQW�ZLWK�WKH�1HZ�=HDODQG�%LRGLYHUVLW\�6WUDWHJ\��1=%6�����
�
��� +LJK�FRXQWU\�UHVHUYHV�IRU�WKH�SXUSRVHV�RI�ELRGLYHUVLW\�SURWHFWLRQ�ZLWKLQ�KLJK�FRXQWU\�

REMHFWLYH�K���3URJUHVVLYHO\�HVWDEOLVK�D�QHWZRUN�RI�KLJK�FRXQWU\�SDUNV�DQG�UHVHUYHV��
�
:H�VXJJHVW�WKDW�DQ�DSSURSULDWH�GHILQLWLRQ�RI�ELRGLYHUVLW\�VLJQLILFDQW�LQKHUHQW�YDOXHV�ZRXOG�EH�
WKRVH�IHDWXUHV�UHTXLULQJ�SURWHFWLRQ�LQ�RUGHU�WR�VXVWDLQ�WKH�IXOO�UDQJH�RI�LQGLJHQRXV�ELRGLYHUVLW\�
DFURVV�WKH�ODQGVFDSH����



�

/DQGFDUH�5HVHDUFK�

��

:H�UHFRPPHQGHG� WKUHH�FULWHULD�ZRXOG�EH�QHHGHG� WR�DVVHVV�ELRGLYHUVLW\� VLJQLILFDQW� LQKHUHQW�
YDOXHV�DV�GHILQHG�DERYH���
�
��� 5HSUHVHQWDWLYHQHVV�DQG�YXOQHUDELOLW\��
��� 5DULW\�DQG�GLVWLQFWLYHQHVV��
��� 6XVWDLQDELOLW\�UHTXLUHPHQWV���
�
7KHVH�FULWHULD�DUH�ELQDU\��VR�WKDW�D�IHDWXUH�ZRXOG�EH�DVVHVVHG�DV�HLWKHU�VLJQLILFDQW��µUHTXLULQJ�
SURWHFWLRQ�LQ�RUGHU�WR�VXVWDLQ�WKH�IXOO�UDQJH�RI�LQGLJHQRXV�ELRGLYHUVLW\�DFURVV�WKH�ODQGVFDSH¶��
RU� QRW�� � 7KH� FULWHULD� UHO\� RQ� FXUUHQW� LQIRUPDWLRQ� DQG� EHVW� DYDLODEOH� NQRZOHGJH� WR� LGHQWLI\�
HQYLURQPHQWV�� YHJHWDWLRQ�� DQG� VSHFLHV� WKDW� DUH� HLWKHU� VHYHUHO\� UHGXFHG� RU� LQ� GHFOLQH� LQ� WKH�
ODQGVFDSH�� DQG� WKH� HFRORJLFDO� UHTXLUHPHQWV� WR� VXVWDLQ� WKUHDWHQHG� LQGLJHQRXV�ELRGLYHUVLW\� LQ�
WKH� ODQGVFDSH�� � ,W� IROORZV� ORJLFDOO\� WKDW� WKH� ORVV�RI�D� IHDWXUH� LGHQWLILHG�DV� VLJQLILFDQW�ZRXOG�
UHVXOW� LQ� IDLOXUH� WR� KDOW� WKH� GHFOLQH� LQ� LQGLJHQRXV� ELRGLYHUVLW\�� � ,Q� RWKHU� ZRUGV�� IHDWXUHV�
PHHWLQJ� RXU� ELRGLYHUVLW\� VLJQLILFDQFH� FULWHULD� DUH� WKH�PLQLPXP� VHW� UHTXLUHG� WR� DFKLHYH� WKH�
JRDO�RI�KDOWLQJ�WKH�GHFOLQH�RI�LQGLJHQRXV�ELRGLYHUVLW\����
�
7KHVH� FULWHULD� LGHQWLI\� DV� VLJQLILFDQW� RQO\� WKUHDWHQHG� LQGLJHQRXV� ELRGLYHUVLW\� IHDWXUHV�� L�H��
WKRVH� WKDW�DUH�NQRZQ� WR�EH� VHYHUHO\� UHGXFHG�RU� LQ�GHFOLQH� �DORQJ�ZLWK� WKH� UHTXLUHPHQWV� IRU�
WKHLU� ORQJ�WHUP� VXVWDLQDELOLW\��� � 7KH� FULWHULD� DUH� WKHUHIRUH� FRQVHUYDWLYH� UDWKHU� WKDQ�
SUHFDXWLRQDU\�� � 7KHUH� ZLOO� EH� HQYLURQPHQWV�� YHJHWDWLRQ�� DQG� VSHFLHV� WKDW� FRQWULEXWH� WR� WKH�
PDLQWHQDQFH� RI� WKH� IXOO� UDQJH� LQGLJHQRXV� ELRGLYHUVLW\� DFURVV� WKH� ODQGVFDSH� WKDW� KDYH� QRW�
UHDFKHG� VXFK� DQ� DGYDQFHG� VWDWH� RI� GHFOLQH�� � :H� UHFRJQLVH� WKDW� VXFK� IHDWXUHV� PLJKW� EH�
�ZURQJO\��FRQVLGHUHG�LQVLJQLILFDQW�RU�YDOXHOHVV�IRU�PDLQWDLQLQJ�ELRGLYHUVLW\�EHFDXVH�WKH\�DUH�
OHVV� WKUHDWHQHG�� �/HVV� WKUHDWHQHG�IHDWXUHV�ZLOO� W\SLFDOO\�EH�PRUH�SULVWLQH�DQG�VXSSO\�KLJKHU�
TXDOLW\� HFRV\VWHP� VHUYLFHV� WKDQ� WKH�PRUH� WKUHDWHQHG� ELRGLYHUVLW\�� �:H� WKHUHIRUH� DQWLFLSDWH�
WKDW�WKHVH�OHVV�LPPLQHQWO\�WKUHDWHQHG�ELRGLYHUVLW\�IHDWXUHV�VKRXOG�EH�LGHQWLILHG�DV�VLJQLILFDQW�
LQ� RWKHU� FDWHJRULHV� �H�J�� WKH\� PD\� EH� VLJQLILFDQW� LQKHUHQW� YDOXHV� RI� � QDWXUDO� FKDUDFWHU� RU�
HFRV\VWHP�VHUYLFHV�����
�
:H�DUH�DEOH�WR�VXJJHVW�REMHFWLYH��TXDQWLWDWLYH��UHSHDWDEOH�V\VWHPV�IRU�DVVHVVLQJ�ELRGLYHUVLW\�
VLJQLILFDQFH� E\� WKH� FULWHULD� RI� ��� �5HSUHVHQWDWLYHQHVV� DQG� YXOQHUDELOLW\�� DQG� WKH� WKUHDWHQHG�
VSHFLHV�FRPSRQHQW�RI�����5DULW\�RU�GLVWLQFWLYHQHVV�����
���
+RZHYHU�� NQRZOHGJH� LV� LQVXIILFLHQW�� DQG� DSSURSULDWH� IUDPHZRUNV� DUH� QRW� \HW� DYDLODEOH� WR�
TXDQWLWDWLYHO\� GHILQH� DOO� DVSHFWV� RI� &ULWHULRQ� �� �5DULW\� RU� GLVWLQFWLYHQHVV�� DQG� &ULWHULRQ� ��
�6XVWDLQDELOLW\�UHTXLUHPHQWV�IRU�DOO�IHDWXUHV�WKDW�DUH�VLJQLILFDQW�E\�&ULWHULD���DQG������)RU�WKHVH�
FULWHULD��WKH�SUHFDXWLRQDU\�DSSOLFDWLRQ�RI�EHVW�HFRORJLFDO�NQRZOHGJH�ZLOO�EH�UHTXLUHG���,Q�WKH�
HODERUDWLRQ� RI� HDFK� FULWHULRQ� EHORZ�� ZH� VXJJHVW� KRZ� SUHVHQW� TXDOLWDWLYH� FULWHULD� PD\� EH�
XSGDWHG�WR�XVH�TXDQWLWDWLYH�IUDPHZRUNV�LQ�WKH�IXWXUH��
�
���� %LRGLYHUVLW\�&ULWHULRQ����5HSUHVHQWDWLYHQHVV�DQG�YXOQHUDELOLW\�
5HSUHVHQWDWLYHQHVV�KDV�EHHQ�D�PDMRU�JRDO�RI�FRQVHUYDWLRQ�LQ�1HZ�=HDODQG��H�J��5HVHUYHV�$FW�
������DQG�WKH�SULPDU\�FULWHULRQ�LQ�WKH�PRVW�FRPPRQO\�XVHG�VLJQLILFDQFH�DVVHVVPHQW�V\VWHPV�
LQ�1HZ�=HDODQG�WR�GDWH����
�
5HSUHVHQWDWLYHQHVV� KDV� XVXDOO\� EHHQ� DVVHVVHG� E\� FRPSDULQJ� WKH� FXUUHQW� H[WHQW� RI� DQ�
HFRORJLFDO�HOHPHQW�ZLWK�LWV�³RULJLQDO´�H[WHQW�DW�VRPH�WLPH�LQ�WKH�SDVW���2IWHQ��WKH�LPPHGLDWH�
SUH�(XURSHDQ� GDWXP� �L�H�� ������ H�J�� 2¶&RQQRU� HW� DO�� ������ KDV� EHHQ� XVHG� DV� WKH� EDVHOLQH�
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DJDLQVW�ZKLFK�WR�FRPSDUH� WKH�H[WHQW�RI� WKH�SUHVHQW�HFRV\VWHP�� �+RZHYHU��FRPSOH[�FKDQJHV�
DQG� ELRGLYHUVLW\� ORVVHV� RFFXUUHG� LQ� QDWXUDO� HFRV\VWHPV� WKURXJKRXW� WKH� HUD� RI� 3RO\QHVLDQ�
RFFXSDWLRQ� EHIRUH� ������ DQG� ZHUH� FRQWLQXRXV� ZLWK� WKRVH� WKDW� RFFXUUHG� RQFH� (XURSHDQV�
DUULYHG� �H�J��:DONHU�HW�DO������D��0F*ORQH�������� �&RQVHTXHQWO\��HFRV\VWHP�SDWWHUQV�ZHUH�
QRW�DW�HTXLOLEULXP�DW�WKH�WLPH�RI�(XURSHDQ�VHWWOHPHQW��DQG�WKH�DVVXPSWLRQ�WKDW�WKH������GDWH�
UHSUHVHQWV� ³QDWXUDO´� RU� ³RULJLQDO´� FOLPD[� HFRV\VWHPV� LV� IDOVH�� � 0RUHRYHU�� QRQ�HTXLOLEULXP�
VWDWHV�WKDW�H[LVWHG�LQ������DUH�GLIILFXOW�WR�GHILQH��WKHUH�LV�VFDQW�VXE�IRVVLO�HYLGHQFH�IURP�WKDW�
WLPH��DQG�OLWWOH�FRQVHQVXV�DPRQJ�H[SHUW�HFRORJLVWV�LQWHUSUHWLQJ�WKDW�HYLGHQFH����
�
$SSOLFDWLRQ� RI� WKH� FULWHULRQ� RI� UHSUHVHQWDWLYHQHVV� UHODWLYH� WR� K\SRWKHWLFDO� ����� HFRV\VWHP�
VWDWHV� �RU� LQGHHG� D� SUHKXPDQ� HFRV\VWHP� VWDWH�� QHFHVVDULO\� GUDZV� RQ� LPSUHFLVH�� VXEMHFWLYH�
LQWHUSUHWDWLRQV�DQG� LQWHUSRODWLRQV�RI�VFDQW�HYLGHQFH�� �3XEOLVKHG� UHFRQVWUXFWLRQV�RI�GRPLQDQW�
FRYHU�W\SHV�KDYH�EHHQ�DWWHPSWHG�LQ�VRPH�DUHDV��0ROOR\�HW�DO��������+DUGLQJ�������0F*ORQH�
������+DOO�	�0F*ORQH�������:DONHU� HW� DO�� ����D������E��EXW� WKHVH�YDU\� LQ�PHWKRGRORJ\��
UHVROXWLRQ�� DVVXPSWLRQV�� DVVRFLDWHG� VWDWLVWLFDO� HUURU�� DQG� LQ� WKH� UDQJH� RI� ELRWLF� JURXSV�
FRQVLGHUHG����:H�FRQVLGHU�WKDW�LW�LV�QRW�SRVVLEOH�DW�SUHVHQW��JLYHQ�WKH�VFDUFLW\�RI�HYLGHQFH��WR�
SURYLGH� DFFXUDWH�� TXDQWLWDWLYH� SUHGLFWLRQV� RI� WKH� SULRU� H[WHQW� RI� HFRV\VWHPV� �HLWKHU� SUH�
(XURSHDQ�RU�SUHKXPDQ��LQ�WKH�KLJK�FRXQWU\�DW�VFDOHV��W\SLFDOO\�����������WKDW�DUH�XVHIXO�IRU�
DVVHVVLQJ� UHSUHVHQWDWLYHQHVV� LQ� WHQXUH� UHYLHZ�� � ,Q� VXPPDU\�� ZH� EHOLHYH� WKH� VWDQGDUG�
SUHYLRXVO\� XVHG� IRU� WKH� DVVHVVPHQW� RI� UHSUHVHQWDWLYHQHVV� �HVWLPDWLQJ� WKH� H[WHQW� RI� D� SUH�
(XURSHDQ�HFRV\VWHPV��WR�EH�VXEMHFWLYH�DQG�LQFRQVLVWHQWO\�LQWHUSUHWHG���,WV�DSSOLFDWLRQ�UHGXFHV�
WKH� ULJRXU� DQG� GHIHQVLELOLW\� RI� VLJQLILFDQFH� DVVHVVPHQW� DQG� UHVXOWLQJ� ODQG� DOORFDWLRQ�
RXWFRPHV����
�
/DQG�(QYLURQPHQWV�RI�1HZ�=HDODQG��/(1=��LGHQWLILHV�FOLPDWLF�DQG�ODQGIRUP�IDFWRUV� OLNHO\�
WR� LQIOXHQFH� WKH�GLVWULEXWLRQ�RI�SODQW� DQG�DQLPDO� VSHFLHV�� DQG�XVHV� WKHVH� IDFWRUV� WR�GHILQH�D�
ODQGVFDSH�FODVVLILFDWLRQ�WKDW�JURXSV�WRJHWKHU�VLWHV�WKDW�KDYH�VLPLODU�HQYLURQPHQWDO�FKDUDFWHU���
(DFK� ODQG� HQYLURQPHQW� ZRXOG� EH� H[SHFWHG� WR� KDYH� VXSSRUWHG� VLPLODU� SRWHQWLDO� QDWXUDO�
YHJHWDWLRQ�� DQG� FRQWDLQHG� D� VLPLODU� VXLWH� RI� HFRV\VWHPV� DQG�ELRGLYHUVLW\�� LQ� WKH� DEVHQFH�RI�
KXPDQ� GLVWXUEDQFH�� � /(1=� WKHUHIRUH� SURYLGHV� DQ� REMHFWLYH� EDVLV� IRU� DVVHVVLQJ�
UHSUHVHQWDWLYHQHVV����
�
7KH�PRVW� LPPLQHQW� WKUHDWV� WR� WKH�SHUVLVWHQFH�RI� WKH� LQGLJHQRXV�HFRV\VWHPV�DQG�VSHFLHV�DUH�
JHQHUDOO\� LQ� WKRVH� ODQG� HQYLURQPHQWV� ZKHUH� ODQG�XVH� FKDQJHV� �SULQFLSDOO\� LQWHQVLYH�
DJULFXOWXUDO� GHYHORSPHQW� DQG� XUEDQLVDWLRQ�� DQG�SHVW� DQG�ZHHG� LQYDVLRQV� DUH� OHDGLQJ� WR� WKH�
PRVW�UDSLG�ORVV�RI�LQGLJHQRXV�KDELWDWV��FRPPXQLWLHV�DQG�VSHFLHV��DQG�WKHUHIRUH�WKH�PRVW�UDSLG�
UHWUHDW�RI�RSWLRQV�DQG�RSSRUWXQLWLHV�IRU�ELRGLYHUVLW\�SURWHFWLRQ��H�J��/HH�	�:DONHU���������,I�
UHSUHVHQWDWLYHQHVV� JRDOV� DUH� WR� EH� PHW�� SULRULW\� DQG� XUJHQF\� PXVW� EH� DFFRUGHG� WR� WKH�
SURWHFWLRQ�RI�UHPDLQLQJ�LQGLJHQRXV�HFRV\VWHPV�LQ�WKH�PRVW�YXOQHUDEOH�ODQG�HQYLURQPHQWV��
�
,Q�DQ�HDUOLHU�UHSRUW��:DONHU�HW�DO������D���ZH�UHFRPPHQGHG�GHILQLWLRQV�RI�UHSUHVHQWDWLYHQHVV�
DQG� YXOQHUDELOLW\� WR�PHHW� KLJK� FRXQWU\� ELRGLYHUVLW\� REMHFWLYHV� DQG� GHVFULEH� DSSOLFDWLRQV� WR�
DVVHVV�WKH�VLJQLILFDQFH�RI�LQGLJHQRXV�KLJK�FRXQWU\�YHJHWDWLRQ���8VLQJ�WKHRUHWLFDO�SUHGLFWLRQV�
RI�VSHFLHV�ULFKQHVV�DJDLQVW�KDELWDW�DUHD��5RVHQZHLJ��������ZH�VXJJHVW�LQGLJHQRXV�YHJHWDWLRQ�
ZLWKLQ�DQ�HQYLURQPHQW�ZLOO�EH�VLJQLILFDQW�LI������RI�WKDW�HQYLURQPHQW�LV�FXUUHQWO\�SURWHFWHG�
�:DONHU� HW� DO�� ����D��� � )RU� DUHDV� WKDW� DUH� VLJQLILFDQW� E\� WKH� UHSUHVHQWDWLYHQHVV� FULWHULRQ��
YXOQHUDELOLW\�UHSUHVHQWV�SURWHFWLRQ�XUJHQF\����
�
'HILQLWLRQV�RI�LQGLJHQRXV�YHJHWDWLRQ�XVHG�LQ�1HZ�=HDODQG�YDU\�ZLGHO\���&RQVLVWHQW�ZLWK�RXU�
GHILQLWLRQ� RI� VLJQLILFDQFH� IRU� ELRGLYHUVLW\� REMHFWLYHV��ZH� VXJJHVW� LQGLJHQRXV� YHJHWDWLRQ� IRU�
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VXUYH\�SXUSRVHV�EH�GHILQHG�DV�YHJHWDWLRQ�VXSSRUWLQJ�LQGLJHQRXV�VSHFLHV���7KLV�UHFRJQLVHV�WKDW�
WKH�SK\VLRJQRPLF��VWUXFWXUDO��RU�QXPHULF�GRPLQDQFH��ULFKQHVV��RI�LQGLJHQRXV�VSHFLHV�RQ�WKH�
JURXQG� LV�QRW� WKH�FULWLFDO� LVVXH��ZKDW�GHWHUPLQHV� VLJQLILFDQFH� IRU�ELRGLYHUVLW\� LV�ZKHWKHU�RU�
QRW� WKH� YHJHWDWLRQ� RI� DQ� DUHD� �ZKHWKHU� SUHGRPLQHQWO\� QDWLYH� RU� H[RWLF�� FRQWULEXWHV� WR� WKH�
PDLQWHQDQFH�RI�LQGLJHQRXV�ELRGLYHUVLW\�DFURVV�WKH�ODQGVFDSH��
�
���� %LRGLYHUVLW\�&ULWHULRQ����5DULW\�DQG�GLVWLQFWLYHQHVV�
������ 5DULW\�
,Q� WKLV� FULWHULRQ�� WKH� WHUP� ³UDULW\´� HQFRPSDVVHV� ERWK� WKH� QDWXUDOO\� XQFRPPRQ� DQG� WKH�
WKUHDWHQHG���&RQFHSWXDOO\��UDULW\�FDQ�EH�DSSOLHG�DW�VHYHUDO�OHYHOV�RI�ELRGLYHUVLW\��L�H��VSHFLHV��
FRPPXQLWLHV��KDELWDWV��RU�HFRV\VWHPV��
�
1DWXUDOO\� XQFRPPRQ� �L�H�� UDQJH�UHVWULFWHG� RU� VSDUVH�� SODQW� DQG� DQLPDO� WD[D� �KHUHDIWHU�
³VSHFLHV´���FRPPXQLWLHV��KDELWDWV�RU�HFRV\VWHPV�RFFXU�VSDUVHO\�DFURVV� WKH� ODQGVFDSH��VR� WKH�
ORVV� RI� D� SRSXODWLRQ� RU� H[DPSOH� W\SLFDOO\� WUDQVODWHV� LQWR� D� UHODWLYHO\� ODUJH� SURSRUWLRQDO�
UHGXFWLRQ� LQ� WKH� WRWDO� UHPDLQLQJ� �WKH� VDPH�PDJQLWXGH� RI� ORVV�ZRXOG� DFFRXQW� IRU� D� VPDOOHU�
SURSRUWLRQDO�UHGXFWLRQ�LQ�D�FRPPRQ�RU�ZLGHVSUHDG�VSHFLHV�RU�HFRV\VWHP�����
�
6SHFLHV�� FRPPXQLWLHV�� KDELWDWV�� RU� HFRV\VWHPV� WKDW� DUH� WKUHDWHQHG� ZLWK� H[WLQFWLRQ� PD\� EH�
QDWXUDOO\�XQFRPPRQ��RU�WKH\�PD\�EH�QDWXUDOO\�ZLGHVSUHDG���+RZHYHU��LI�WKH\�DUH�FODVVLILHG�DV�
WKUHDWHQHG�� WKH\� DUH� MXGJHG� WR� EH� PRVW� DW� ULVN� RI� H[WLQFWLRQ� LQ� WKH� ZLOG�� RQ� WKH� EDVLV� RI�
FRPELQHG�FULWHULD�VXFK�DV�ORZ�WRWDO�SRSXODWLRQ�VL]H�RU�QXPEHU��VPDOO�RU�VLJQLILFDQWO\�UHGXFHG�
DUHD�RI�RFFXSDQF\�� IUDJPHQWDWLRQ�RI�SRSXODWLRQV�RU� DGYDQFHG�GHJUDGDWLRQ��GHFOLQHV� LQ� WRWDO�
SRSXODWLRQ��KDELWDW�DUHD��QXPEHU�RI�VLWHV�RU�DUHD�RI�RFFXSDQF\��DQG�RU�SUHGLFWHG�GHFOLQHV�GXH�
WR�H[LVWLQJ�RU�DQWLFLSDWHG�WKUHDWV��
�

$�UDUH�VSHFLHV�FODVVLILFDWLRQ�V\VWHP�
7KH� 'HSDUWPHQW� RI� &RQVHUYDWLRQ� KDV� UHFHQWO\� DGRSWHG� D� V\VWHP� IRU� FODVVLI\LQJ� VSHFLHV�
DFFRUGLQJ�WR�WKUHDW�RI�H[WLQFWLRQ��GHVLJQHG�VSHFLILFDOO\�WR�OLVW�WD[D�WKDW�RFFXU�LQ�1HZ�=HDODQG����
7KH� LQWHUQDWLRQDO� RUJDQLVDWLRQ� ,8&1� �,QWHUQDWLRQDO� 8QLRQ� IRU� WKH� &RQVHUYDWLRQ� RI�1DWXUH��
SHULRGLFDOO\�SXEOLVKHV��5HG�/LVWV��RI�JOREDOO\� WKUHDWHQHG� WD[D�� �7KH�,8&1�5HG�/LVW�V\VWHP�
KDV�VHYHQ�WKUHDWHQHG�FDWHJRULHV�UDQJLQJ�IURP�([WLQFW�WR�/HDVW�&RQFHUQ���7KH�FDWHJRULHV�DQG�
FULWHULD�RI�WKH�1HZ�=HDODQG�WKUHDW�FODVVLILFDWLRQ�V\VWHP�EHDU�VRPH�UHVHPEODQFH�WR�WKRVH�RI�WKH�
,8&1�V\VWHP��EXW�GLIIHU�LQ�WKDW�WKH\�WDNH�DFFRXQW�RI�WKH�UHODWLYHO\�VPDOO�VL]H�RI�1HZ�=HDODQG��
WKH� SHULRG� RYHU� ZKLFK� UHFHQW� GHFOLQHV� KDYH� RFFXUUHG�� DQG� WKH� ODUJH� QXPEHU� RI� WD[D� ZLWK�
QDWXUDOO\�UHVWULFWHG�UDQJHV�DQG�VPDOO�SRSXODWLRQ�VL]HV��
�
7KH�FODVVLILFDWLRQ�V\VWHP�KDV�EHHQ�GHVLJQHG�VR�WKDW�DQ\�WD[RQ�WKDW�H[LVWV�LQ�WKH�ZLOG�LQ�1HZ�
=HDODQG�FDQ�SRWHQWLDOO\�EH�OLVWHG���&DWHJRULHV�IRU�ERWK�LQWURGXFHG�DQG�QRQ�LQWURGXFHG��QDWLYH��
WD[D� KDYH� EHHQ� LQFOXGHG� DV�ZHOO� DV� FDWHJRULHV� IRU� ERWK� WKUHDWHQHG� DQG� QRQ�WKUHDWHQHG� WD[D�
�)LJ�� ���� � 6HYHQ� FDWHJRULHV� RI� WKUHDW� DUH� SURYLGHG� IRU� WKUHDWHQHG� WD[D�� DQG� RQH� IRU� QRQ�
WKUHDWHQHG� WD[D�� �7KH� FODVVLILFDWLRQ� V\VWHP�KDV�EHHQ�GHYHORSHG� WR� DSSO\� HTXDOO\� WR�PDULQH��
WHUUHVWULDO�DQG�IUHVKZDWHU�ELRWD��
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)LJ����6WUXFWXUH�RI�WKH�1HZ�=HDODQG�WKUHDW�FODVVLILFDWLRQ�V\VWHP��0ROOR\�HW�DO���������
�
�
3URWHFWLRQ�RI�WHUUHVWULDO�RU�IUHVKZDWHU�VSHFLHV�LQ�DOO�RI�WKH�VHYHQ�FDWHJRULHV�RI�WKUHDW�LV�OLNHO\�
WR� EH� QHFHVVDU\� WR� KDOW� WKH� GHFOLQH� LQ� LQGLJHQRXV� ELRGLYHUVLW\�� � ,Q� RWKHU� ZRUGV�� SODFHV�
FRQWDLQLQJ� VSHFLHV� FODVVLILHG� LQ� DQ\� RQH� RI� WKHVH� FDWHJRULHV� ZRXOG� EH� VLJQLILFDQW�� � 7KLV� LV�
EHFDXVH� IXUWKHU� UHGXFWLRQ� RI� SRSXODWLRQV� RI� &KURQLFDOO\� 7KUHDWHQHG� VSHFLHV� �L�H�� WKRVH� LQ�
VHULRXV�DQG�JUDGXDO�GHFOLQH�FDWHJRULHV��LV�OLNHO\�WR�HOHYDWH�WKH�WKUHDW�VWDWXV�RI�WKRVH�VSHFLHV�WR�
$FXWHO\� 7KUHDWHQHG�� � /LNHZLVH�� WUXQFDWLRQ� RI� FXUUHQW� UDQJHV� RI�$W�5LVN� VSHFLHV� �L�H�� UDQJH�
UHVWULFWHG� DQG� VSDUVH��ZLOO�� LQ� WLPH�� VHUYH� WR� HOHYDWH� WKHP� WR�KLJKHU� FDWHJRULHV� LQ� WKH� WKUHDW�
FODVVLILFDWLRQ��
�

$�GUDIW�UDUH�KDELWDW�FRPPXQLW\�W\SH�FODVVLILFDWLRQ�V\VWHP�
:KLOH�/(1=�SURYLGHV� WKH�EHVW� DYDLODEOH� IUDPHZRUN� IRU� DVVHVVLQJ� HQYLURQPHQWDO� SDWWHUQ�� LW�
DFFRXQWV�IRU�RQO\�FHUWDLQ�DELRWLF�FRPSRQHQWV�RI�HFRV\VWHPV��DQG�DW�WKH�VFDOH�HQDEOHG�E\�WKH�
XQGHUO\LQJ� GDWD� OD\HUV� �VWDWLVWLFDO� HUURU� HVWLPDWHV� IRU� WKH� VXUIDFHV� XQGHUO\LQJ� /(1=� DUH�
SXEOLVKHG� LQ� /HDWKZLFN� HW� DO�� ����E��� � /(1=� GRHV� QRW�� WKHUHIRUH�� PDS� HLWKHU� WKH� ELRWLF�
FRPSRQHQWV�RI�HFRV\VWHPV��RU�VRPH�ILQH�VFDOH�IHDWXUHV�WKDW�GHILQH�QDWXUDOO\�XQFRPPRQ��L�H��
GLVWLQFWLYH��KDELWDWV�RU�FRPPXQLWLHV���)RU�FRQYHQLHQFH��ZH�KHUHDIWHU�FDOO�WKHVH�ELRWLF�IHDWXUHV�
³UDUH�KDELWDW�FRPPXQLW\�W\SHV´��
�
)RU�H[DPSOH��OLPHVWRQH�RXWFURSV�DUH�XQFRPPRQ�LQ�SDUWV�RI�WKH�KLJK�FRXQWU\��DQG�PD\�VXSSRUW�
GLVWLQFWLYH�� ³EDVLFRORXV´� LQGLJHQRXV� IORUD� DQG� IDXQD�� � /LPLWDWLRQV� LQ� WKH� VXEVWUDWH� GDWD�
XQGHUO\LQJ�/(1=�PHDQ�WKHVH�DUH�LQFRQVLVWHQWO\�GLVWLQJXLVKHG�E\�/(1=��DOWKRXJK�WKH\�ZLOO�
RIWHQ�EH�VLJQLILFDQW� IRU� LQGLJHQRXV�ELRGLYHUVLW\�� �6LPLODUO\�� LQODQG�FOLIIV�DQG�EOXIIV�� VXSSRUW�
GLVSURSRUWLRQDWHO\� KLJK� SURSRUWLRQV� RI� LQGLJHQRXV� VSHFLHV� WKDW� DUH� WKUHDWHQHG� ZLWK�
H[WLQFWLRQV�� \HW�� EHLQJ� YHUWLFDO�� WKH\� DUH� VHOGRP� DGHTXDWHO\� GHSLFWHG� RQ� PDSV�� � 6LPLODUO\��
FDYHV�DUH�VXEWHUUDQHDQ�IHDWXUHV�WKDW�DUH�SRRUO\�PDSSHG��
�
+DELWDW�FRPPXQLW\� W\SHV� KDYH� QRW� EHHQ� IRUPDOO\� FODVVLILHG� E\� WKUHDW� FDWHJRU\� LQ� 1HZ�
=HDODQG�� EXW� ZH� EHOLHYH� GHYHORSPHQW� RI� VXFK� D� KDELWDW�FRPPXQLW\� FODVVLILFDWLRQ� ZRXOG� EH�
XVHIXO�� � +RZHYHU�� OLVWLQJ� DQG� UDQNLQJ� KDELWDW�FRPPXQLW\� W\SHV� ZRXOG� KDYH� VKRUWFRPLQJV��
PDLQO\� UHODWHG� WR� WKH� QHFHVVDULO\� �DW� OHDVW� JLYHQ� FXUUHQW� NQRZOHGJH�� VXEMHFWLYH� QDWXUH� RI� WKH�
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KDELWDW�FRPPXQLW\�FODVVLILFDWLRQ��GHILQLWLRQ�RI�W\SHV�DQG�FDWHJRULHV�PD\�EH�KDUG�WR�MXVWLI\�ZLWK�
WKH�FXUUHQW� VWDWH�RI�NQRZOHGJH��DQG� WKH�VXEMHFWLYLW\�DQG� OLNHO\� LQFRQVLVWHQF\�RI� WKUHVKROGV� IRU�
OLVWLQJ�W\SHV�DV�XQFRPPRQ�RU�VLJQLILFDQWO\�UHGXFHG���$�OLVW�PDNHV�LW�YHU\�KDUG�WR�DUJXH�IRU�WKH�
SURWHFWLRQ�RI�QRQ�OLVWHG�W\SHV��DQG�WKLV�PLJKW�LQ�IDFW�LQFUHDVH�WKH�YXOQHUDELOLW\�RI�W\SHV�QRW�OLVWHG���
1HYHUWKHOHVV��WKH�VDPH�OLPLWDWLRQV�DSSO\�WR�WKH�1HZ�=HDODQG�WKUHDW�FODVVLILFDWLRQ�V\VWHP�XVHG�
IRU� VSHFLHV�� �:H�EHOLHYH� WKDW� LQ� WKH�DEVHQFH�RI�DSSURSULDWH�TXDQWLWDWLYH� IUDPHZRUNV� WKHUH� LV�D�
UROH� IRU� D� UHJXODUO\� UHYLVHG�� XSGDWHG�� VXEMHFWLYH� EXW� DXWKRULWDWLYH� QDWLRQDO� FODVVLILFDWLRQ� RI�
WKUHDWHQHG� KDELWDW�FRPPXQLW\� W\SHV�� PRGHOOHG� RQ� WKH� SURWRFROV� HVWDEOLVKHG� IRU� FODVVLI\LQJ�
WKUHDWHQHG�VSHFLHV��H�J��SODQWV��GH�/DQJH�HW�DO�����������
�
,Q� WZR� GUDIW� WDEOHV� �7DEOHV� �� DQG� ���ZH� VXJJHVW� WKH� IRUP� VXFK� D� FODVVLILFDWLRQ�PLJKW� WDNH��
EDVHG�RQ�LQIRUPDO�GLVFXVVLRQ�DPRQJ�HFRORJLVWV���7HQWDWLYH�WKUHDW�FDWHJRULHV�DUH�DWWDFKHG��L�H��
7KUHDW�FDWHJRU\�+,*+�!!�02'(5$7(±+,*+�!!�02'(5$7(�!!�1DWXUDOO\�8QFRPPRQ����
:H� HQYLVDJH� WKDW� DV� IRU� WKUHDWHQHG� VSHFLHV�� DOO� OLVWHG� KDELWDW�FRPPXQLW\� W\SHV� �L�H�� HLWKHU�
VLJQLILFDQWO\�UHGXFHG�RU�QDWXUDOO\�XQFRPPRQ��ZLOO�EH�VLJQLILFDQW����
�
:H� RIIHU� WKLV� DV� D� GUDIW� PRGHO� UHTXLULQJ� ZLGH� FRQVXOWDWLRQ� UDWKHU� WKDQ� DV� D� GHILQLWLYH�
IUDPHZRUN� ±� IRU� H[DPSOH�� WKH� FODVVLILFDWLRQ� EHORZ� GLIIHUV� IURP� WKH� PRUH� GHWDLOHG�
FODVVLILFDWLRQ�DSSOLHG�WR�6RXWKODQG�E\�+DUGLQJ����������:H�VXJJHVW�WKDW�D�UHILQHG�IUDPHZRUN�
EH� GHYHORSHG� DW� DQ� DSSURSULDWH� VFDOH�� EXLOGLQJ�RQ� RWKHU� VXFK� FODVVLILFDWLRQV� WKDW� KDYH� EHHQ�
GHYHORSHG��
�
7DEOH� �� 'UDIW� OLVW� RI� WKH� PRVW� QDWXUDOO\� XQFRPPRQ� DQG� VLJQLILFDQWO\� UHGXFHG� WHUUHVWULDO�
KDELWDW�FRPPXQLW\�W\SHV�LQ�1HZ�=HDODQG��H[FOXGLQJ�ZHWODQGV�DQG�FRDVWDO�KDELWDW�FRPPXQLW\�
W\SHV��� � 1RWH�� WKLV� OLVW� LV� QRW� LQWHQGHG� WR� EH� GHILQLWLYH�� LW� ZLOO� UHTXLUH� UHILQHPHQW� DQG�
GHYHORSPHQW���4XHVWLRQ�PDUNV�GHQRWH�XQFHUWDLQW\��
�
+DELWDW�FRPPXQLW\�W\SH��
���DQG�FDWHJRU\�

6LJQLILFDQWO\�UHGXFHG��7KUHDW�
FDWHJRU\��

1DWXUDOO\�
XQFRPPRQ�

$OSLQH� � �
���)HOOILHOG� � <(6�
���)OXVK�DQG�ERJ� � "�
���6QRZEDQN� � "�
)RUHVW�RU�VKUXEODQG� � �
���8SODQG�FRQLIHU�� � <(6�
���$OOXYLDO�IORRGSODLQ�� +,*+� �
���$OOXYLDO�WHUUDFH�� 02'(5$7(�+,*+� �
���.DXUL�� 02'(5$7(�+,*+� �
���'U\ODQG�� +,*+� �
���&RDVWDO�� +,*+� �
���6ZDPS�� "� �
���/RZODQG�KLOO�FRXQWU\�� 02'(5$7(� �
���9ROFDQLF�� "� �
���:HW�GU\�DQG�IURVW\�KROORZ�DQG�PDUJLQ� 02'(5$7(�+,*+"� <(6�
,QODQG�QRQ�IRUHVW��H[FOXGLQJ�ZHWODQG�� � �
���&OLII�DQG�WDOXV� +,*+� <(6�
���%UDLGHG�ULYHUEHG��VWRQ\�ULYHU�WHUUDFH��DQG�IDQ� 02'(5$7(�+,*+� <(6�
���6HUDO�VKUXEODQG�VFUXE��LQFOXGH�RUFKLG�KDELWDW�� 02'(5$7(�+,*+� <(6�
���6DOLQH� +,*+� <(6�
���%DVLQ�DQG�SODWHDX�IORRU�PDULWLPH�
JUDVVODQG�VKUXEODQG�DEODWLRQ�KROORZ�

+,*+� <(6�

���7KHUPDO� +,*+� <(6�
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7DEOH� �� 'UDIW� OLVW� RI� PRVW� QDWXUDOO\� XQFRPPRQ� DQG� VLJQLILFDQWO\� UHGXFHG� IUHVKZDWHU�
KDELWDW�FRPPXQLW\� W\SHV� LQ�1HZ�=HDODQG��1RWH�� WKLV� OLVW� LV� QRW� LQWHQGHG� WR� EH�GHILQLWLYH�� LW�
ZLOO�UHTXLUH�UHILQHPHQW�DQG�GHYHORSPHQW���4XHVWLRQ�PDUNV�GHQRWH�XQFHUWDLQW\��
�
+DELWDW�FRPPXQLW\�W\SH��
���DQG�FDWHJRU\�

6LJQLILFDQWO\�UHGXFHG��7KUHDW�
FDWHJRU\��

1DWXUDOO\�
XQFRPPRQ�

:HWODQGV� � �
���3DOXVWULQH�ZHWODQGV� +,*+� �
���(SKHPHUDO�ZHWODQGV��LQFOXGLQJ�DEODWLRQ�KROORZV��
NHWWOHKROHV��

"� �

���:HWODQG�PDUJLQV� "� �
/DNHV� � �
���'XQH�ODNHV� 02'(5$7(�+,*+� <(6�
���9ROFDQLF�ODNHV� 02'(5$7(�+,*+� <(6�
���'\VWURSKLF��SHDW��ODNHV� +,*+� <(6�
���'HHSZDWHU�ODNHV�ZLWK�EU\RSK\WH�FRPPXQLWLHV� � <(6�
���.DUVW�ODNHV��VXUIDFH�� "� <(6�
���5LYHULQH�ODNHV�DQG�R[ERZV� +,*+� �
���/DNHV�ZLWK�PDUJLQDO�FKDURSK\WH�WXUI�FRPPXQLWLHV� 02'(5$7(�+,*+�RU�

02'(5$7(�
<(6�

���/DNHV�ZLWK�LQWDFW�LQGLJHQRXV�ELRWD� +,*+� �
5LYHUV� � �
��/RZ�JUDGLHQW�IORRGSODLQ�VWUHDPV�ZLWK�IORRGSODLQ�
FRQQHFWRUV�

+,*+� �

���%UDLGHG�ULYHU�±�DTXLIHU�V\VWHPV�DQG�VSULQJV� 02'(5$7(�+,*+� �
���$QDVWRPLVLQJ�ULYHUV� +,*+� <(6�
���6WUHDPV�UHDFKHV�ZLWK�LQWDFW�LQGLJHQRXV�ELRWD�� +,*+� �
���,QWDFW�PRXQWDLQ�KHDGZDWHUV�WR�VHD�ULYHUV� +,*+� �
*URXQGZDWHU�DQG�VSULQJV� � �
���&ROG�IUHVKZDWHU�VSULQJV�DQG�VHHSDJHV� 02'(5$7(�+,*+� <(6�
���*HRWKHUPDO�VSULQJV� +,*+� <(6�
���*UDYHO�DTXLIHUV� 02'(5$7(�+,*+� <(6�
���6XEWHUUDQHDQ�NDUVW�ODNHV��ULYHUV�DQG�DTXLIHUV� � <(6�
�
:H� UHFRPPHQG� OLVWV� VXFK� DV� WKHVH� VKRXOG� EH� UHSODFHG� �LQ� ZKROH� RU� SDUW�� ZLWK� REMHFWLYH��
TXDQWLWDWLYH�FODVVLILFDWLRQV�RI�KDELWDW�FRPPXQLW\�W\SHV�LQ�WKH�IXWXUH���)RU�H[DPSOH��
�
• 7KH�:DWHUV�RI�1DWLRQDO�,PSRUWDQFH��:21,��FODVVLILFDWLRQ��GUDIW�GXH�IRU�UHOHDVH�LQ�-XQH�

������ XVHG� DQ� REMHFWLYH� TXDQWLWDWLYH�PHWKRGRORJ\� WR� LGHQWLI\� WKH� ��� RI�1HZ�=HDODQG�
ULYHUV�WKDW�DUH�PRVW�VLJQLILFDQW�IRU�WKH�PDLQWHQDQFH�RI�WKH�IXOO�UDQJH�RI�LQGLJHQRXV�DTXDWLF�
ELRGLYHUVLW\���:21,�DSSHDUV�WR�RIIHU�DQ�DSSURSULDWH��TXDQWLWDWLYH�DQG�H[SOLFLW�V\VWHP�WR�
UHSODFH� WKH� VXEMHFWLYH� FODVVLILFDWLRQ� DQG� VLJQLILFDQFH� DVVHVVPHQW� IRU� ULYHU�
KDELWDW�FRPPXQLW\�W\SHV�LQ�7DEOH�����

• $�PDS�RI�WKH�SUHGLFWHG�SRWHQWLDO�QDWXUDO�YHJHWDWLRQ�RI�1HZ�=HDODQG��/HDWKZLFN�HW�DO��LQ�
SUHVV�� PD\� RIIHU� DQ� DSSURSULDWH� UHSODFHPHQW� IRU� WKH� IRUHVW� KDELWDW�� FRPPXQLW\� W\SHV�
VXJJHVWHG�LQ�7DEOH�����7KH�SHUFHQWDJH�RI�HDFK�RI����SRWHQWLDO�IRUHVW�W\SHV�UHPDLQLQJ�FDQ�
EH� HVWLPDWHG� TXDQWLWDWLYHO\�� DQG� XVHG� WR� H[SOLFLWO\� DVVHVV� WKUHDW� FDWHJRU\� �7DEOH� �����
)RUHVW��LUUHVSHFWLYH�RI�SUHVHQW�FRPSRVLWLRQ��JURZLQJ�ZLWKLQ�WKH�]RQH�RI�DQ\�VLJQLILFDQWO\�
UHGXFHG�RU�QDWXUDOO\�XQFRPPRQ�SRWHQWLDO�IRUHVW�W\SH�ZRXOG�EH�VLJQLILFDQW��

�
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7DEOH� �� /LVW� RI� ��� QDWLRQDO� SRWHQWLDO� IRUHVW� W\SHV� IURP� /HDWKZLFN� HW� DO�� �LQ� SUHVV����
4XDQWLWDWLYH�HVWLPDWHV�DUH�JLYHQ�IRU�FXUUHQW�ODQG�DUHD�DQG�WKH�KLVWRULFDO�DUHD�RI�IRUHVW�ZLWKLQ�
HDFK�W\SH���:H�VXJJHVW�D�WUDQVODWLRQ�LQWR�H[SOLFLW�WKUHDW�FDWHJRULHV���7KUHDW�FDWHJRU\�FULWHULD��
���� UHPDLQLQJ�  � +,*+�� �±���� UHPDLQLQJ�  �02'(5$7(�+,*+�� ��±���� UHPDLQLQJ�  �
02'(5$7(�� � 4XHVWLRQ� PDUNV� GHQRWH� D� GDWXP� FORVH� WR� WKH� WKUHVKROG� IRU� VLJQLILFDQFH���
1DWXUDOO\�XQFRPPRQ�FULWHULRQ��+LVWRULFDO�DUHD�������NP����1RWH��WKLV�WUDQVODWLRQ�LQWR�D�WKUHDW�
FODVVLILFDWLRQ�LV�QRW�LQWHQGHG�WR�EH�GHILQLWLYH���,W�ZLOO�UHTXLUH�UHILQHPHQW�DQG�GHYHORSPHQW��
��
1R�� 3RWHQWLDO�IRUHVW�W\SH� 'DWD�IURP�SRWHQWLDO�YHJHWDWLRQ�PDS�

�/HDWKZLFN�HW�DO��LQ�SUHVV��
6XJJHVWHG�WKUHDW�
FODVVLILFDWLRQ�

� � &XUUHQW�
�NP���

+LVWRULFDO�
�NP���

3HUFHQW�
UHPDLQLQJ�

6LJQLILFDQWO\�
UHGXFHG�
�7KUHDW�
FDWHJRU\��

1DWXUDOO\�
XQFRPPRQ�

�� .DXUL�WDUDLUH±NRKHNRKH±WDZD� � ����� ������ � ����� � �
�� 5LPX�WDZD±N PDKL� � ����� ������ � ����� 02'(5$7(� �
�� .DKLNDWHD±SXNDWHD±WDZD� � ���� ������ � ���� +,*+� �
�� 0DWD ±NDKLNDWHD±W WDUD� � ��� ������ � ���� +,*+� �
�� .DKLNDWHD±PDWD �WDZD±W WDUD� � ���� � ����� � ���� +,*+� �
�� 0DWD ±W WDUD±NDKLNDWHD±

ULPX�EURDGOHDI±IXFKVLD�
� ���� � ����� � ���� +,*+� �

�� +DOO
V�W WDUD�EURDGOHDI� � ���� ������ � ���� +,*+� �
�� +DOO
V�W WDUD�VLOYHU�EHHFK±

N PDKL±VRXWKHUQ�U W �
� ����� � ����� � ����� � <(6�

�� +DOO
V�W WDUD±PLUR±
ULPX�N PDKL±VLOYHU�EHHFK±
VRXWKHUQ�U W �

� ����� � ����� � ����� � <(6�

��� +DOO
V�W WDUD±PLUR�N PDKL±
VRXWKHUQ�U W ±EURDGOHDI�

� ����� � ����� � ����� � <(6�

��� .DKLNDWHD±W WDUD� � �� � ���� � ���� +,*+� <(6�
��� 5LPX±PLUR�N PDKL±UHG�

EHHFK±KDUG�EHHFK�
������ ������ � ����� � �

��� 5LPX±PLUR�WDZDUL±UHG�EHHFK±
N PDKL±WDZD�

� ����� � ����� � ����� � �

��� 5LPX±PDWD ±PLUR±
W WDUD�N PDKL�

� ����� � ����� � ����� "� �

��� 5LPX±PLUR±W WDUD�N PDKL� � ����� � ����� � ����� � �
��� 6LOYHU�EHHFK� ������ ������ � ����� � �
��� 5HG�EHHFK±VLOYHU�EHHFK� � ����� � ����� � ����� � <(6�
��� %ODFN�PRXQWDLQ�EHHFK±UHG�

EHHFK�
� ����� � ����� � ����� � <(6�

��� 0RXQWDLQ�EHHFK� � ����� ������ � ����� 02'(5$7(� �
��� 0DWD ±W WDUD�EODFN�PRXQWDLQ�

EHHFK�
� ���� � ����� � ���� 02'(5$7(�

+,*+�
�

�
������ 'LVWLQFWLYHQHVV�
7KH�QRWLRQ�RI�GLVWLQFWLYHQHVV�HPERGLHV�³GLIIHUHQFH´���'LVWLQFWLYHQHVV�LV�VRPHWLPHV�UHIHUUHG�WR�
DV�³VSHFLDO�IHDWXUHV´�LQ�RWKHU�V\VWHPV�RI�VLJQLILFDQFH�DVVHVVPHQW����
�
1HZ�=HDODQG�KDV�PDQ\�LQWHUQDWLRQDOO\�GLVWLQFWLYH�SODQWV�DQG�DQLPDOV�±�IDPLOLHV��JHQHUD�DQG�
VSHFLHV�WKDW�KDYH�HYROYHG�LQ�LVRODWLRQ�DQG�RFFXU�QRZKHUH�HOVH�LQ�WKH�ZRUOG���,Q�PRXQWDLQRXV�
UHJLRQV� RI� 1HZ�=HDODQG�� DQG� SDUWLFXODUO\� LQ� WKH� 6RXWK� ,VODQG� �LQFOXGLQJ� WKH� KLJK� FRXQWU\���
PDQ\�ORFDOO\�HQGHPLF�SODQW�DQG�DQLPDO�VSHFLHV�KDYH�HYROYHG�IURP�D�VPDOO�QXPEHU�RI�IDPLOLHV�
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DQG� JHQHUD� LQ� WKH� ODVW� �±�� PLOOLRQ� \HDUV� �L�H�� WKH� 3OLRFHQH� DQG� 3OHLVWRFHQH� HUDV��� � 7KLV�
SKHQRPHQRQ��WHUPHG�DGDSWLYH�UDGLDWLRQ��LV�WKRXJKW�WR�KDYH�EHHQ�GULYHQ�E\���

• WKH�GHYHORSPHQW�RI�QHZ�� VWHHS��FROG�KDELWDWV� �EHIRUH� WKH�3OLRFHQH�� WKH�1HZ�=HDODQG�
ODQG�PDVV�KDG�EHHQ�ORZ��IODW�DQG�ZDUP�IRU�WHQV�RI�PLOOLRQV�RI�\HDUV���

• WKH� LVRODWLRQ� RI� SRSXODWLRQV� �HLWKHU� UHPQDQWV� RU� FKDQFH� QHZ�GLVSHUVHUV�� E\� WKH�
SHULRGLF�HDVWZDUG�DGYDQFH�DQG�ZHVWZDUG�UHWUHDW�RI�SLHGPRQW��VKHHW��JODFLHUV�OHG�WR�WKH�
HYROXWLRQ�RI�QHZ�VSHFLHV�LQ�LVRODWLRQ����

�
7KXV�� GLIIHUHQW� PRXQWDLQ� UDQJHV� LQ� WKH� KLJK� FRXQWU\� VXSSRUW� GLIIHUHQW� VSHFLHV� RI� QDWLYH�
EXWWHUFXSV��GDLVLHV��ZHWD��PRWKV�DQG� VR�RQ�� �$OWKRXJK� WKH� VSHFLHV�DQG�VXEVSHFLHV� LQ�KLJKO\�
UDGLDWHG�JHQHUD�DQG�IDPLOLHV�DUH�JHQHWLFDOO\�TXLWH�VLPLODU��SURWHFWLQJ�WKRVH�GLIIHUHQW�IRUPV�LV�
SDUW�RI�SURWHFWLQJ�WKH�IXOO�UDQJH�RI�ELRORJLFDO�GLYHUVLW\��DQG�WKH�IXWXUH�HYROXWLRQDU\�SRWHQWLDO�
RI�WKH�IDXQD�DQG�IORUD���7KH\�DUH�GLVWLQFWLYH�DQG�WKHUHIRUH�VLJQLILFDQW��
�
)RU� DVVHVVLQJ� GLVWLQFWLYHQHVV� WR� PHHW� KLJK� FRXQWU\� ELRGLYHUVLW\� REMHFWLYHV�� ZH� GHILQH�
GLVWLQFWLYHQHVV�DV�DQ�DVSHFW�RI�UDULW\��EXW�ZLWK�D�IUDPH�RI�UHIHUHQFH�WKDW�LV�ORFDO��DW�WKH�OHYHO�RI�
WKH� HFRORJLFDO� GLVWULFW� RU�PRXQWDLQ� UDQJH�� UDWKHU� WKDQ�QDWLRQDO�� �'LVWLQFWLYH�QDWXUDO� IHDWXUHV�
�VSHFLHV��FRPPXQLWLHV��KDELWDWV��RU�HFRV\VWHPV��DUH�RI�YDOXH�IRU�PDLQWDLQLQJ�WKH�IXOO�UDQJH�RI�
LQGLJHQRXV� ELRGLYHUVLW\�� QRW� QHFHVVDULO\� EHFDXVH� WKH\� DUH� QDWLRQDOO\� UDUH� RU� WKUHDWHQHG�� EXW�
EHFDXVH�WKH\�FRQWULEXWH�WR�WKH�PDLQWHQDQFH�RI�WKH�IXOO�UDQJH�RI�ELRORJLFDO�GLYHUVLW\�DFURVV�LWV�
QDWXUDO� UDQJH� �*RDO� �� RI�7KH�1HZ�=HDODQG�%LRGLYHUVLW\� 6WUDWHJ\��� �$Q� DUHD� RI� LQGLJHQRXV�
YHJHWDWLRQ�ZRXOG�EH�GLVWLQFWLYH�LI�LW�FRQWDLQHG��

• D�ORFDO�RU�UHJLRQDOO\�HQGHPLF�VSHFLHV��
• D�VSHFLHV�WKDW�LV�UHJLRQDOO\�WKUHDWHQHG��E\�WKH�0ROOR\�HW�DO�������FULWHULD���
• D�VSHFLHV�DW�RQH�RI�LWV�NQRZQ�JHRJUDSKLF�GLVWULEXWLRQDO�OLPLWV��
• DQ� XQXVXDO� FRPELQDWLRQ� RI� FRPPRQSODFH� DWWULEXWHV�PD\�PDNH� D� IHDWXUH� GLVWLQFWLYH��

H�J���
o VSHFLHV��FRPPXQLWLHV��KDELWDWV�RU�HFRV\VWHPV�WKDW�DUH�UDUH�RU�XQFRPPRQ�

LQ�DQ�HFRORJLFDO�GLVWULFW�RU�RQ�D�PRXQWDLQ� UDQJH��DOWKRXJK� WKH\�PD\�EH�
FRPPRQ� HOVHZKHUH� LQ� 1HZ� =HDODQG� �H�J�� P QXND� RQ� WKH� 'XQVWDQ�
0RXQWDLQV��EHOOELUGV�RQ�WKH�3LVD�5DQJH��D�UHOLFW�RI�ERJ�SLQH�±�FHOHU\�SLQH�
VKUXEODQG� RQ� WHUUDFHV� LQ� 0DFNHQ]LH� %DVLQ�� VPDOO� VWDQGV� RI� PDWD � DQG�
NDKLNDWHD�LQ�WKH�/DNHV�(FRORJLFDO�'LVWULFW��

o D�VSHFLHV�WKDW�LV�FRPPRQSODFH�LQ�DQ�HFRORJLFDO�GLVWULFW�EXW�LV�IRXQG�LQ�DQ�
XQXVXDO� VLWXDWLRQ� RU� FRPPXQLW\� �H�J�� VQRZ� WXVVRFN� RQ�%ODFNVWRQH�+LOO�
QHDU�WKH�GU\�FRUH�RI�&HQWUDO�2WDJR���

�
7KH� UHJLRQDO� VSDWLDO� IUDPHZRUN� UHTXLUHG� WR� DVVHVV� GLVWLQFWLYHQHVV� FXUUHQWO\� SURYLGHV� QR�
SODWIRUP� IRU� UHSHDWDEOH� TXDQWLWDWLYH� DVVHVVPHQW�� � $VVHVVPHQW� ZLOO� W\SLFDOO\� UHO\� RQ�
DXWKRULWDWLYH�H[SHUW�LQIRUPDWLRQ�����
�
+RZHYHU�� LPSURYHPHQW� LV� SRVVLEOH�� � )RU� H[DPSOH�� VRPH� 'HSDUWPHQW� RI� &RQVHUYDWLRQ�
FRQVHUYDQFLHV� PDLQWDLQ� OLVWV� RI� UHJLRQDOO\� WKUHDWHQHG� VSHFLHV� WKDW� FXVWRPLVH� WKH� QDWLRQDO�
WKUHDW� UDQNLQJ� FULWHULD� IRU� WKH� FRQVHUYDQF\�� �7KH� OLVW� XVHG�E\�:HOOLQJWRQ�&RQVHUYDQF\�ZDV�
GUDZQ�XS� LQ�D�PHHWLQJ�RI� ORFDO�H[SHUWV��ZKR�DSSOLHG� WKH�FULWHULD�XVHG� LQ� WKH�QDWLRQDO� WKUHDW�
FODVVLILFDWLRQ�V\VWHP�WR�DOO�SODQW�WD[D���7KLV�DSSURDFK�RIIHUV�DQ�H[SOLFLW�EDVLV�IRU�LGHQWLI\LQJ�
UHJLRQDOO\�WKUHDWHQHG�VSHFLHV�E\�FRQVHUYDQF\���,WV�ZLGHU�XVH�LQ�FRQVHUYDQFLHV�GHDOLQJ�ZLWK�WKH�
KLJK�FRXQWU\�ZRXOG�LPSURYH�WKH�FRQVLVWHQF\�RI�RQH�DVSHFW�RI�WKH�GLVWLQFWLYHQHVV�DVVHVVPHQW����
�
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���� %LRGLYHUVLW\�&ULWHULRQ������6XVWDLQDELOLW\�UHTXLUHPHQWV�
:H�GHILQH�VLJQLILFDQW�LQKHUHQW�YDOXHV�WR�PHHW�KLJK�FRXQWU\�ELRGLYHUVLW\�REMHFWLYHV�DV�IHDWXUHV�
UHTXLULQJ�SURWHFWLRQ� LQ�RUGHU� WR�VXVWDLQ� WKH�IXOO�UDQJH�RI� LQGLJHQRXV�ELRGLYHUVLW\�DFURVV� WKH�
ODQGVFDSH�� � � 3URWHFWLRQ� UHTXLUHPHQWV� WR� VXVWDLQ� WKH� FRPSOHWH� VSHFWUXP� RI� LQGLJHQRXV�
ELRGLYHUVLW\� DUH� WZRIROG�� � ,Q� DGGLWLRQ� WR� WKH� SURWHFWLRQ� RI� DUHDV� WKDW� UHSUHVHQW� ELRGLYHUVLW\�
SDWWHUQ� �L�H�� WKH� ³IXOO� UDQJH´�RI� LQGLJHQRXV�ELRGLYHUVLW\�� FDSWXUHG�E\� UHSUHVHQWDWLYHQHVV� DQG�
UDULW\�GLVWLQFWLYHQHVV� VLJQLILFDQFH� FULWHULD��� WKRVH� DUHDV� WKDW� DUH� QHFHVVDU\� WR� PDLQWDLQ� WKH�
HFRORJLFDO� SURFHVVHV� QHHGHG� IRU� WKH� SHUVLVWHQFH� RI� LQGLJHQRXV� ELRGLYHUVLW\� PXVW� DOVR� EH�
SURWHFWHG���6LPSO\�SXW���
�

3HUVLVWHQFH� �3DWWHUQ���3URFHVV�
�
7KH�HFRORJLFDO�SURFHVVHV�WKDW�DIIHFW�D�QDWXUDO�IHDWXUH��EH�LW�D�VSHFLHV��FRPPXQLW\��KDELWDW��RU�
HFRV\VWHP��LQHYLWDEO\�H[WHQG�EH\RQG�LWV�REYLRXV�SK\VLFDO�ERXQGDULHV���)RU�H[DPSOH��D�SDWFK�
RI�VKUXEODQG��D�URFN�RXWFURS�VXSSRUWLQJ�QDWLYH�OL]DUGV��D�ULYHU��DQG�D�ZHWODQG�DOO�GHSHQG�XSRQ�
UHVRXUFHV�DQG�SURFHVVHV� WKDW� OLH�EH\RQG� WKH�SK\VLFDO�ERXQGDULHV�RI� WKH� IHDWXUHV� WKHPVHOYHV���
3URFHVVHV� WKDW� QHHG� WR� EH� FRQVLGHUHG� DUH� ERWK� VKRUW� WHUP� �H�J�� SROOLQDWLRQ�� GLVSHUVDO��
PLJUDWLRQ��SUHGDWLRQ�KHUELYRU\��K\GURORJ\��DQG�ORQJ�WHUP��HYROXWLRQ��PLJUDWLRQ�ZLWK�FOLPDWH�
FKDQJH���
�
6R� IDU�� ZH� KDYH� VXJJHVWHG� WZR� FULWHULD� IRU� WKH� LGHQWLILFDWLRQ� RI� VLJQLILFDQW� IHDWXUHV�
FRQWULEXWLQJ�WR�ELRGLYHUVLW\�SDWWHUQ��
�

��� 5HSUHVHQWDWLYHQHVV�DQG�YXOQHUDELOLW\��DQG��
��� 5DULW\�RU�GLVWLQFWLYHQHVV�

�
+RZHYHU��SHUVLVWHQFH�RI�WKHVH�VLJQLILFDQW�IHDWXUHV�RYHU�WLPH�GHSHQGV�RQ�WKH�PDLQWHQDQFH�RI�
WKH�HFRORJLFDO�SURFHVVHV�WKH\�UHTXLUH���7KHUHIRUH��WKH�SURWHFWLRQ�RI�DUHDV�EH\RQG�WKH�REYLRXV�
SK\VLFDO�ERXQGDULHV�RI�WKHVH�IHDWXUHV�ZLOO�RIWHQ�EH�QHHGHG���7KHVH�DGGLWLRQDO�DUHDV�ZLOO�DOVR�
EH� VLJQLILFDQW�� EHLQJ� RI� VXFK� LPSRUWDQFH� WR� UHTXLUH� SURWHFWLRQ� LQ� RUGHU� WR� VXVWDLQ� WKH� IXOO�
UDQJH�RI�LQGLJHQRXV�ELRGLYHUVLW\�DFURVV�WKH�ODQGVFDSH���7KLV�LV�FRQVLVWHQW�ZLWK�WKH�UHFRJQLWLRQ�
LQ�WKH�1HZ�=HDODQG�ELRGLYHUVLW\�VWUDWHJ\�WKDW��
�

7KHUH� LV� D� QHHG� IRU� JUHDWHU� UHFRJQLWLRQ� DQG� DFWLRQ� WR� UHVWRUH� IUDJPHQWHG�� GHJUDGHG� RU�
VFDUFH� QDWXUDO� KDELWDW�� KDOW� GHFOLQLQJ� HFRORJLFDO� FRQGLWLRQ�� UHVWRUH� HVVHQWLDO� HFRV\VWHP�
IXQFWLRQV��DQG�H[WHQG�WKH�DUHD�RI�SDUWLFXODU�KDELWDW�W\SHV«�
�1HZ�=HDODQG�%LRGLYHUVLW\�6WUDWHJ\�S������

�
6XVWDLQDELOLW\�UHTXLUHPHQWV�ZLOO�JHQHUDOO\�EH�DVVRFLDWHG�ZLWK�IHDWXUHV�WKDW�DUH�UHFRJQLVHG�DV�
VLJQLILFDQW�E\�RQH�RI�WKH�WZR�SDWWHUQ�FULWHULD��&ULWHULRQ���RU�&ULWHULRQ������)RU�H[DPSOH��

• 6FHQDULR� ��� D� VPDOO� DUHD� LQ� D� SRRUO\� UHSUHVHQWHG� DQG� YXOQHUDEOH� HQYLURQPHQW�
�VLJQLILFDQW�E\�&ULWHULRQ����UHTXLUHV�D�EXIIHU�]RQH�IRU�VXVWDLQDELOLW\����
$VVHVVPHQW��7KH�ZKROH�DUHD��WKH�LQGLJHQRXV�SRUWLRQ�RI�WKH�HQYLURQPHQW�SOXV�
WKH�EXIIHU�]RQH��LV�VLJQLILFDQW��

• 6FHQDULR����$Q�DFXWHO\�WKUHDWHQHG�VSHFLHV��VLJQLILFDQW�E\�&ULWHULRQ����RFFXUV�LQ�
VHYHUDO� VPDOO� KDELWDW� SDWFKHV�� � 7KH� VXUYLYDO� RI� WKH� VSHFLHV� UHTXLUHV� PDOH� DQG�
MXYHQLOH� LQGLYLGXDOV¶�GLVSHUVDO�EHWZHHQ�SRSXODWLRQV� LQ�GLIIHUHQW�KDELWDW�SDWFKHV���
$UHDV� RI� VKUXEODQG� UHFRYHULQJ� IURP� ILUH� LQ� WKH� YLFLQLW\�ZLOO� SURYLGH� DGGLWLRQDO�
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KDELWDW� LQ� WKH� IXWXUH�� DQG� WKHVH� ZLOO� EH� QHHGHG� WR� VHFXUH� WKH� VXUYLYDO� RI� WKH�
VSHFLHV�E\�PLWLJDWLQJ�DJDLQVW�LQEUHHGLQJ�GHSUHVVLRQ����
$VVHVVPHQW��7KH�ZKROH�DUHD��WKH�KDELWDW�SDWFKHV�FXUUHQWO\�RFFXSLHG��WKH�ODQG�
EHWZHHQ� WKRVH� SDWFKHV� DQG� DUHDV� RI� SRWHQWLDO� KDELWDW� WKDW� DUH� QRW� FXUUHQWO\�
RFFXSLHG��LV�WKHUHIRUH�VLJQLILFDQW���

�
,W�LV�LPSRUWDQW�WR�QRWH�WKDW�DUHDV�VLJQLILFDQW�IRU�ELRGLYHUVLW\�VXVWDLQDELOLW\�UHTXLUHPHQWV�PD\�
QRW� EH� WKHPVHOYHV� VXSSRUW� LQGLJHQRXV� VSHFLHV�� � 7KH\�PD\� QRW� QHFHVVDULO\� EH� RQ� WKH� VDPH�
SURSHUW\�� QRU� GLUHFWO\� DGMDFHQW� WR� WKH� QDWXUDO� IHDWXUH� LGHQWLILHG� DV� VLJQLILFDQW� E\� WKH� DERYH�
FULWHULD����
�
&XUUHQW�NQRZOHGJH�LV�LQDGHTXDWH�WR�GHILQH�WKH�VSDWLDO�UHTXLUHPHQWV�QHHGHG�WR�VXVWDLQ�DOO�ELRWD�
DQG�FRPPXQLWLHV���+RZHYHU��HPSLULFDO�UHVHDUFK�VXJJHVWV�WKDW�WKH�IROORZLQJ�SULQFLSOHV��������
WR� ������� JHQHUDOO\� DSSO\� WR� WKH� DVVHVVPHQW� RI� VSDWLDO� UHTXLUHPHQWV� IRU� WKH� SHUVLVWHQFH� RI�
LQGLJHQRXV� ELRGLYHUVLW\�� DQG� VKRXOG� EH� DVVHVVHG� IRU� HDFK� IHDWXUH� WKDW� LV� UHFRJQLVHG� DV�
VLJQLILFDQW�E\�RQH�RI�WKH�WZR�SDWWHUQ�FULWHULD���
�
������ 6L]H��VKDSH��EXIIHUV�DQG�LVODQG�ELRJHRJUDSK\�WKHRU\�
7UDGLWLRQDOO\�� LVODQG� ELRJHRJUDSK\� WKHRU\� �0F$UWKXU�	�:LOVRQ� ������ KDV� EHHQ� RQH� RI� WKH�
PDMRU�LQIOXHQFHV�RQ�UHVHUYH�SODQQLQJ���,W�ZDV�W\SLFDOO\�DSSOLHG�WR�GHWHUPLQLQJ�DGHTXDWH�VL]H��
VKDSH�DQG�GLVWDQFH�IURP�VRXUFHV�IRU�WKH�PDLQWHQDQFH�RI�ELRGLYHUVLW\��DOWKRXJK�WKHVH�FULWHULD�
ZHUH� VHOGRP� TXDQWLWDWLYH��� � ,Q� JHQHUDO�� LVODQG� ELRJHRJUDSK\� DQG� DVVRFLDWHG� HFRORJLFDO�
WKHRULHV� SUHGLFW� WKDW� ODUJHU� DUHDV�� DQG� WKRVH� RI�PRUH� FRPSDFW� VKDSH��ZLOO� KDYH� JUHDWHU� OLIH�
VXSSRUWLQJ� FDSDFLW\� RU� FDUU\LQJ� FDSDFLW\� �+DUULVRQ�	�%UXQD� ������� �7KLV� LV� EHFDXVH� ODUJHU�
DUHDV�KROG��DQG�PD\�VXVWDLQ��JUHDWHU�GLYHUVLW\�RI�VSHFLHV��GXH�WR�ELRORJLFDO�DUHD�HIIHFWV��VXFK�
DV� WKH� ORVV� RI� ODUJH�ERGLHG� RU� WRS� SUHGDWRU� VSHFLHV� UHTXLULQJ� ODUJH� DUHDV� RI� KDELWDW��� DQG�
EHFDXVH�ODUJH�FRPSDFW�DUHDV�DUH�OHVV�LQIOXHQFHG�E\�SK\VLFDO��H�J��ZLQG��DQG�ELRORJLFDO�HGJH�
HIIHFWV��H�J��SHQHWUDWLRQ�RI�HGJH�RU�RSHQ�GZHOOLQJ�QHVW�SUHGDWRUV�RU�SDUDVLWHV��WKDQ�VPDOO��QRQ�
FRPSDFW�RQHV�� �7KH�JHQHUDO�UXOH�GHULYHG�IURP�WKHVH� WKHRUHWLFDO�SULQFLSOHV� LV�³WKH�ODUJHU�DQG�
PRUH�FRQQHFWHG�WKH�EHWWHU´�����
�
,W� IROORZV� WKDW� IRU� VPDOO� DQG� LVRODWHG� IHDWXUHV� DQG� SRSXODWLRQV� WR� SHUVLVW� LQ� VLWX� RYHU� WLPH��
DUHDV�DURXQG�WKRVH�IHDWXUHV�PD\�DOVR�UHTXLUH�SURWHFWLRQ��H�J��WR�SUHYHQW�H[WLQFWLRQV�DV�D�UHVXOW�
RI�SK\VLFDO�HGJH�HIIHFWV�DQG�RU�DQG� WR�DOORZ�IRU� WKH� LQGLJHQRXV�YHJHWDWLRQ�RU�SRSXODWLRQ� WR�
H[SDQG�WR�D�YLDEOH�VWDWH�LQ�WKH�IXWXUH���)RU�H[DPSOH���
• 7KH� SHUVLVWHQFH� RI� D� VPDOO� DUHD� RI� LQGLJHQRXV� YHJHWDWLRQ� LQ� D� SRRUO\� UHSUHVHQWHG� DQG�

YXOQHUDEOH� HQYLURQPHQW� PD\� UHTXLUH� WKH� LQGLJHQRXV� FRPPXQLW\� WR� UHFRORQLVH� DGMDFHQW�
DUHDV�WKDW�ZRXOG�QRW�EH�VLJQLILFDQW�LQ�WKHLU�RZQ�ULJKW�

• 7KH� ORQJ�WHUP� YLDELOLW\� RI� DQ� LVRODWHG� SRSXODWLRQ� RI� D� UDUH� RU� GLVWLQFWLYH� VSHFLHV� PD\�
UHTXLUH�DUHDV�RI�VXUURXQGLQJ�KDELWDW�WKDW�ZRXOG�QRW�EH�VLJQLILFDQW�LQ�WKHLU�RZQ�ULJKW�WR�EH�
SURWHFWHG�IURP�FOHDUDQFH�IRU�IXWXUH�FRORQLVDWLRQ��

7KHVH�VXUURXQGLQJ�DUHDV�ZRXOG�WKHUHIRUH�EH�VLJQLILFDQW���
�
%XIIHUV� DUH� ]RQHV� DURXQG� HLWKHU� ODUJH� RU� VPDOO� FRUH� DUHDV� RI� HFRORJLFDO� YDOXH� WKDW� KHOS� WR�
PDLQWDLQ� WKHLU� YDOXHV� RYHU� WLPH�� � 7KH\� GR� WKLV� ODUJHO\� E\� LQFUHDVLQJ� WKH� HIIHFWLYH� VL]H� RU�
HIIHFWLYH� VKDSH� RI� WKH� IHDWXUH�� WKHUHE\� UHGXFLQJ� ELRORJLFDO� DUHD� HIIHFWV� DQG� SK\VLFDO� RU�
ELRORJLFDO�HGJH�HIIHFWV��H�J��WKH\�PD\�UHGXFH�ZHHG�LQYDVLRQ�RU�QXWULHQW�UXQRII�IURP�DGMDFHQW�
DUHDV�����
�
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$UHDV�WKDW�SURYLGH�EXIIHUV�WR�HLWKHU�ODUJH�RU�VPDOO�FRUH�DUHDV�RI�HFRORJLFDO�YDOXH�ZLOO�WKHUHIRUH�
EH� VLJQLILFDQW� IRU� VXVWDLQDELOLW\� UHTXLUHPHQWV�� � %XIIHUV� PD\� EH� ODUJHO\� LQGLJHQRXV� LQ�
FKDUDFWHU��RU�WKH\�PD\�EH�H[RWLF��H�J��ULSDULDQ�SDVWXUH�IURP�ZKLFK�VWRFN�LV�UHPRYHG��DQ�H[RWLF�
SODQWDWLRQ�VXUURXQGLQJ�D�IRUHVW�RU�VKUXEODQG�SDWFK�WKDW�EXIIHUV�LW�DJDLQVW�ZLQG���%XIIHU�DUHDV�
PD\�EH�YHU\� ODUJH�ZKHQ�SURWHFWLYH�PDQDJHPHQW�RYHU�FRQVLGHUDEOH�DUHDV�ZLOO�EH�QHHGHG�IRU�
WKH� SHUVLVWHQFH� RI� LQGLJHQRXV� ELRGLYHUVLW\�� � )RU� H[DPSOH�� LW�PD\� EH� QHFHVVDU\� WR� HUDGLFDWH�
GLVWDQW�XSZLQG�VHHG�VRXUFHV�RI�SLQHV��H�J��LQ�WKH�0DFNHQ]LH�%DVLQ��VLQFH�WKHLU�LQYDVLRQ�LQWR�
GRZQZLQG�HFRV\VWHPV�PD\�FDXVH�ORFDO�H[WLQFWLRQV��UHGXFH�LQGLJHQRXV�VSHFLHV�ULFKQHVV��DQG�
SUHYHQW�RU�VORZ�UHJHQHUDWLRQ�DQG�VXFFHVVLRQ�SURFHVVHV���)RU�WKH�FRQVHUYDWLRQ�RI�UDUH�OL]DUGV��
UDEELW�FRQWURO�PD\�EH�QHHGHG�DFURVV�ODUJH�DUHDV��VLQFH�UDEELW�QXPEHUV�DUH�WKH�SULQFLSOH�GULYHU�
RI� SUHGDWRUV� VXFK� DV� IHUUHWV� DQG� FDWV�� ZKLFK� KDYH� H[WHQVLYH� KRPH� UDQJHV� DQG� WDNH� QDWLYH�
OL]DUGV�DV�E\�FDWFK����
�
7KLV� LQWHUSUHWDWLRQ� RI� VL]H� DQG� VKDSH� FRQVLGHUDWLRQV� GLIIHUV� IURP� WKDW� XVHG� LQ� 31$3�
VLJQLILFDQFH� FULWHULD�� LQ�ZKLFK� DUHDV� WKDW�ZHUH� VPDOO� DQG� QRQ�FRPSDFW�ZHUH� UDQNHG� DV� OHVV�
VLJQLILFDQW� WKDQ� WKRVH� ODUJHU� RQHV�� � 7KLV� SUREDEO\� UHIOHFWV� WKH� UHTXLUHPHQW� RI� WKH� 31$3� WR�
UDQN�DQG� UHFRPPHQG�³EHVW´� LQGLYLGXDO� VLWHV�DV�5$3V�� � �+RZHYHU��PRGHUQ�XQGHUVWDQGLQJ� LV�
WKDW�VPDOO��QRQ�FRPSDFW�DUHDV�FDQ�PDNH�YLWDO�FRQWULEXWLRQV�WR�WKH�PDLQWHQDQFH�RI�LQGLJHQRXV�
JHQHWLF�DQG�VSHFLHV�GLYHUVLW\���)RU�H[DPSOH��SORWV�LQ�VPDOOHU�IRUHVW�UHPQDQWV�LQ�FRDVWDO�2WDJR�
KDYH� FRQVLVWHQWO\� KLJKHU� VSHFLHV� GLYHUVLW\� WKDQ� ODUJHU� IUDJPHQWV� �2KOHPXOOHU� ��������
,QGLYLGXDO� VKUXEV� LQ� SDGGRFNV� DGMDFHQW� WR� IRUHVW� WUDFWV� LQ� 6RXWKODQG� VXSSRUW� D� JUHDWHU�
GLYHUVLW\�DQG�ELRPDVV�RI�LQYHUWHEUDWHV�WKDQ�VKUXEV�ZLWKLQ�DGMDFHQW�IRUHVW�IUDJPHQWV��:DONHU�
HW� DO�� ����E��� � 7KLV� HIIHFW� KDV� EHHQ� FDOOHG� WKH� ³FURZGLQJ� HIIHFW´� �/RYHMR\� HW� DO�� ������
'HELQVNL�	�+ROW�������� �7KLV�UHVHDUFK�LQGLFDWHV�WKDW�YHU\�VPDOO�IUDJPHQWV��DQG�HYHQ�VLQJOH�
LVRODWHG� VSHFLPHQV� RI� LQGLJHQRXV� WUHHV� RU� VKUXEV�� FDQ� DFW� DV� WHPSRUDU\� UHVHUYRLUV� RI�
LQGLJHQRXV� ELRGLYHUVLW\� LQ� PRGLILHG� ODQGVFDSHV�� � )XUWKHUPRUH�� FROOHFWLYHO\� VPDOO��
GLVFRQWLQXRXV� KDELWDW� SDWFKHV�PD\� DOVR� VXVWDLQ�PRELOH� DQG� LWLQHUDQW� VSHFLHV�� H�J�� VFDWWHUHG�
VPDOO� ZHWODQGV� XVHG� E\� ZDWHUELUGV�� � 7KHUHIRUH�� VPDOO�� QRQ�FRPSDFW� DUHDV� RI� LQGLJHQRXV�
YHJHWDWLRQ�PD\�EH�VLJQLILFDQW��LQ�RWKHU�ZRUGV��WKH\�ZLOO�UHTXLUH�SURWHFWLRQ�WR�VXVWDLQ�WKH�IXOO�
UDQJH�RI�LQGLJHQRXV�ELRGLYHUVLW\�DFURVV�WKH�ODQGVFDSH����
�
������ 0HWDSRSXODWLRQ�G\QDPLFV�DQG�PHWDFRPPXQLW\�PRGHOV��
,VODQG� ELRJHRJUDSK\� DQG� DVVRFLDWHG� HDUO\� ODQGVFDSH� HFRORJLFDO� WKHRU\� LQIRUPHG� UHVHUYH�
SODQQHUV� SULQFLSDOO\� DERXW� WKH� GHVLUDEOH� VL]H� DQG� VKDSH� SURSHUWLHV� RI� LQGLYLGXDO� DUHDV� RU�
KDELWDW�SDWFKHV���5HVHDUFK�QRZ�GHPRQVWUDWHV�WKDW��WR�PDLQWDLQ�ELRGLYHUVLW\�RYHU�WLPH��GHFDGHV�
WR�FHQWXULHV���PXOWLSOH�FRQQHFWLRQV�EHWZHHQ�KDELWDW�SDWFKHV�DUH�DOVR�RI�FULWLFDO�LPSRUWDQFH���,Q�
SDUWLFXODU�� PHWDFRPPXQLW\� G\QDPLFV� �D� VXEVHW� RI� ODQGVFDSH� HFRORJ\�� FRQVLGHUV� VSHFLHV�
LQWHUDFWLRQV� EHWZHHQ� SDWFKHV� RI� LQGLJHQRXV� KDELWDW�� DQG� ZLWKLQ� WKH� PRUH� PRGLILHG� PDWUL[�
EHWZHHQ�KDELWDW�SDWFKHV����
�
0HWDSRSXODWLRQ� WKHRU\� �H�J��+DQVNL�	�6LPEHUORII������� UHFRJQLVHV� WKDW�SRSXODWLRQV�GR�QRW�
H[LVW�LQ� LVRODWLRQ��EXW�DV�PHWDSRSXODWLRQV��QHWZRUNV�RI� ORFDO�SRSXODWLRQV�RI�D�VSHFLHV�OLQNHG�
E\�GLVSHUVDO�����$�VSHFLHV�WKDW�H[LVWV�DV�D�PHWDSRSXODWLRQ�ZLOO�EHFRPH�H[WLQFW�ZKHQ�WKH�UDWH�RI�
H[WLQFWLRQ� RI� ORFDO� SRSXODWLRQV� H[FHHGV� WKH� UDWH� RI� PLJUDWLRQ� DQG� FRORQLVDWLRQ�� � 0RVW�
FRQWHPSRUDU\� VWXGLHV� KDYH� SURJUHVVHG� EH\RQG� VLQJOH�VSHFLHV� PRGHOV�� � ,QVWHDG�� WKH\� QRZ�
VWXG\� LQWHUDFWLRQV� EHWZHHQ� VSHFLHV� DQG� KRZ� WKH� VSDWLDO� FRQILJXUDWLRQ� RI� KDELWDW� SDWFKHV�
DIIHFWV� PXOWLSOH� VSHFLHV� SHUVLVWHQFH� �³PHWDFRPPXQLW\� G\QDPLFV´�� H�J�� YDQ� 1RXKX\V� 	�
+DQVNL��������
�
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0HWDSRSXODWLRQ� DQG� PHWDFRPPXQLW\� WKHRULHV� KLJKOLJKW� WKH� LPSRUWDQFH� RI� QRW� FRQVLGHULQJ�
VLWHV�RU�LQGLJHQRXV�KDELWDW�SDWFKHV�LQ�LVRODWLRQ���,W�UHFRJQLVHV�WKDW�FRQILQLQJ�VSHFLHV�WR�VLQJOH�
VPDOO� UHVHUYHV� �H�J�� WKURXJK� YHJHWDWLRQ� FOHDUDQFH� DW� RWKHU� VLWHV�� LV� OLNHO\� WR� SURGXFH�
SRSXODWLRQ�ERWWOHQHFNV���3RSXODWLRQ�ERWWOHQHFNV�LQFUHDVH�WKH�ULVN�RI�ORFDO�H[WLQFWLRQ�WKURXJK�D�
FDWDVWURSKLF� HYHQW� �E\� HOLPLQDWLQJ� VRXUFHV� RI� UHFRORQLVDWLRQ�� DQG�ZLOO� WHQG� WR� LQFUHDVH� WKH�
OLNHOLKRRG� RI� LQEUHHGLQJ� GHSUHVVLRQ� LQ� ERWK� SODQWV� �<RXQJ� HW� DO�� ������ DQG� DQLPDOV� �H�J��
&XQQLQJKDP�	�0RULW]�������+HGULFN�	�.DOLQRZVNL�������.DOLQRZVNL�HW�DO��������&DVVLQHOOR�
HW�DO�����������
�
5HVHDUFK� RQ� DQLPDO� SRSXODWLRQV� VXJJHVWV� WKDW� ORZHU� LPPXQLW\� �WKURXJK� UHGXFHG�
KLVWRFRPSDWLELOLW\� FRPSOH[� YDULDWLRQ��PD\� EH� D� SULQFLSDO� GULYHU� RI� WKH�PDQ\� V\PSWRPV� RI�
LQEUHHGLQJ� GHSUHVVLRQ�� � 6\PSWRPV� RI� LQEUHHGLQJ� GHSUHVVLRQ� DUH� WKHUHIRUH� DQ� HIIHFW� RI�
SRSXODWLRQ� GHFOLQH�� DQG� D� SRVLWLYH� IHHGEDFN� FRQWULEXWRU� WR� GHFOLQH�� � 7KHUH� LV� HPHUJLQJ�
HYLGHQFH� RI� LQEUHHGLQJ� GHSUHVVLRQ� OHDGLQJ� WR� LQFUHDVHG� KDWFKLQJ� IDLOXUH� LQ� 1HZ� =HDODQG�
LQGLJHQRXV� ELUG� VSHFLHV� UHFRYHULQJ� IURP� SRSXODWLRQ� ERWWOHQHFNV� �%ULVNLH� 	� 0DFNLQWRVK�
���������+HLJKWHQHG�VXVFHSWLELOLW\�WR�SDUDVLWHV�LQ�WKH�QRZ�LVRODWHG�JUDQG�VNLQN�SRSXODWLRQ�DW�
0DFUDHV�LQ�2WDJR�PD\�EH�DWWULEXWDEOH�WR�LQEUHHGLQJ�GHSUHVVLRQ��5HDUGRQ�	�1RUEXU\�������DV�
VXJJHVWHG�IRU�VPDOO��LQEUHG�DQLPDO�SRSXODWLRQV�HOVHZKHUH��H�J��SDUDVLWHV�RI�JD]HOOH��&DVVLQHOOR�
HW�DO����������
�
3URWHFWLRQ�RI�PHWDSRSXODWLRQV�WKHUHIRUH�UHTXLUHV��
�

• 0XOWLSOH�SRSXODWLRQV�DQG�FRPPXQLWLHV�
0XOWLSOH�SRSXODWLRQV�UHWDLQHG�DFURVV�D�VSHFLHV¶�QDWXUDO�UDQJH�ZLOO�VSUHDG�WKH�ULVN�RI�H[WLQFWLRQ�
WKURXJK�VLQJOH�FKDQFH�HYHQWV��DQG�UHGXFH�WKH�OLNHOLKRRG�RI�LQEUHHGLQJ�GHFOLQH����)RU�H[DPSOH��
DOO�UHPDLQLQJ�UHPQDQW�VWDQGV�RI�IRUHVW�DQG�VKUXEODQG�LQ�DQ�DUHD�PD\�EH�QHHGHG�LI�D�SUHVHQW�
GLVWLQFWLYH� SRSXODWLRQ� RI� DQ� LQGLJHQRXV� ELUG� �H�J�� EHOOELUGV� RQ� WKH� 3LVD� 5DQJH�� LV� WR� EH�
PDLQWDLQHG�LQ�WKH�IXWXUH��FI��1RUWK�������1RUWK�HW�DO�����������
�

• /LQNDJHV�
)RU�PHWDSRSXODWLRQV� WR� EH�PDLQWDLQHG�� OLQNV�EHWZHHQ�KDELWDW� DUHDV� DUH� QHHGHG� WR� DOORZ� WKH�
GLVSHUVDO�DQG�H[FKDQJH�RI�LQGLYLGXDOV�EHWZHHQ�JHRJUDSKLFDOO\�VHSDUDWH�SRSXODWLRQV�DFURVV�WKH�
ODQGVFDSH�� � &RPSOHWH� FRUULGRUV� DQG� HYHQ� GLVFRQWLQXRXV� SDWFKHV� RI� KDELWDW� EHWZHHQ� ODUJHU��
GLVWDQW� UHPQDQW� SDWFKHV� PD\� VHUYH� WKLV� SXUSRVH�� SURYLGLQJ� HLWKHU� FRQWLQXRXV� URXWHV� RU�
VWHSSLQJ�VWRQHV�IRU�PLJUDWLRQ��GLVSHUVDO�DQG�WKH�H[FKDQJH�RI�JHQHWLF�PDWHULDO�EHWZHHQ�VLWHV���
)RU� H[DPSOH�� UHVHDUFK� LQGLFDWHV� PLQLPXP� DUHDV� DQG� FRQILJXUDWLRQV� RI� VXLWDEOH� KDELWDW� DUH�
UHTXLUHG� WR� PDLQWDLQ� SRSXODWLRQV� RI� EHOOELUGV� LQ� XUEDQ� DQG� SHUL�XUEDQ� DUHDV� �1RUWK� ������
1RUWK�HW�DO����������
�

• 6\PSDWKHWLF�PDQDJHPHQW�RI�WKH�PDWUL[�
0HWDSRSXODWLRQ�DQG�PHWDFRPPXQLW\�WKHRULHV�DOVR�GLUHFW�DWWHQWLRQ�WRZDUGV�WKH�LPSRUWDQFH�RI�
V\PSDWKHWLF�PDQDJHPHQW� RI� WKH�PDWUL[� �L�H�� WKH� DUHDV� EHWZHHQ� KDELWDW� SDWFKHV� DQG� QDWXUDO�
DUHDV�� IRU�PDLQWDLQLQJ�ELRGLYHUVLW\� �:LHQV�������� �)RU� H[DPSOH�� DUHDV�EHWZHHQ� VLWHV�ZKHUH�
WKUHDWHQHG�VSHFLHV�DUH�NQRZQ�WR�RFFXU�PD\�UHTXLUH�SURWHFWLRQ�IURP�EXUQLQJ�DQG�JUD]LQJ��DQG�
DSSOLFDWLRQ�RI�LQWHQVLYH�SUHGDWRU�RU�ZHHG�FRQWURO�PHDVXUHV���&XOWLYDWLRQ�RI�WXVVRFN�JUDVVODQG�
EHWZHHQ� DQG� DURXQG� URFNV� WRUV� LQ�2WDJR� LV� DVVRFLDWHG�ZLWK� UHGXFHG� ULFKQHVV� DQG� FRYHU� RI�
LQGLJHQRXV�SODQWV�RQ� URFNV�� �7KLV�GHJUDGHV� OL]DUG�KDELWDW�E\� UHGXFLQJ� IUXLW�DQG� LQYHUWHEUDWH�
IRRG�VRXUFHV��UHPRYLQJ�SODQW�FRYHU�WKDW�SURWHFWV�OL]DUGV�IURP�SUHGDWRUV��DQG�FRQVWUDLQLQJ�WKHLU�
DELOLW\�WR�WUDYHO�DQG�GLVSHUVH�VXFFHVVIXOO\�EHWZHHQ�URFNV�� �+LJK�OHYHOV�RI�UDEELW�FRQWURO�ZLOO�
DOVR�EH�QHHGHG�WR�PDLQWDLQ�ORZ�FDW�DQG�IHUUHW�QXPEHUV��
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�
• 3RWHQWLDO�KDELWDW�

0DLQWDLQLQJ�VSHFLHV�PHWDSRSXODWLRQV�DOVR�UHTXLUHV�SURWHFWLRQ�RI�XQRFFXSLHG�DUHDV�RI�VXLWDEOH�
KDELWDW� WKDW� FDQ� EH� RFFXSLHG� LQ� WKH� IXWXUH�� � )RU� H[DPSOH�� EUDFNHQ�� RU� N QXND�GRPLQDWHG�
FRPPXQLWLHV�UHJHQHUDWLQJ�DIWHU�ILUH�ZLOO�LQ�WKH�IXWXUH�SURYLGH�IRUHVW�DQG�VKUXEODQG�KDELWDW�WKDW�
ZLOO�EH�QHHGHG�WR�VXVWDLQ�UHJLRQDOO\�UDUH��L�H��GLVWLQFWLYH��NHUHU ��W �DQG�EHOOELUG�SRSXODWLRQV��
�
7KHVH� PHWDFRPPXQLW\� FRQVLGHUDWLRQV� DUH� FULWLFDO� IRU� WKH� PDLQWHQDQFH� RI� LQGLJHQRXV�
ELRGLYHUVLW\�� � +RZHYHU�� WKH\� KDYH� \HW� WR� EHFRPH�ZHOO�HVWDEOLVKHG� SULQFLSOHV� JXLGLQJ� ODQG�
DOORFDWLRQ�SODQQLQJ�LQ�1HZ�=HDODQG����
�
������ /DQGVFDSH�VFDOH�QDWXUDO�SURFHVVHV�
)RU�VRPH�VSHFLHV��FRPPXQLWLHV��KDELWDWV��HFRV\VWHPV�DQG�UHTXLUHPHQWV�IRU�VXVWDLQDELOLW\�QHHG�
WR�EH�FRQVLGHUHG�DW�WKH�ODQGVFDSH�VFDOH���7KH�IROORZLQJ�WZR�H[DPSOHV�LOOXVWUDWH�WKLV��
�

([DPSOH����)UHVKZDWHU�HFRV\VWHPV��ULYHUV��VWUHDPV��ZHWODQGV��DQG�ODNHV���
7KH�ELRGLYHUVLW\�RI�DTXDWLF�FRPPXQLWLHV��VWUHDPV��ULYHUV��ODNHV�DQG�ZHWODQGV��FDQ�EH�UHGXFHG�
RU� GHVWUR\HG� E\� ODQG� XVHV� WKDW� DOWHU� IORZV� DQG� LQFUHDVH� QXWULHQW� RU� VHGLPHQW� LQSXW� LQ�
VXUURXQGLQJ�RU�XSVWUHDP�DUHDV��H�J��+XU\Q�HW�DO����������([WUDFWLYH�DFWLYLWLHV��H�J��LUULJDWLRQ�RU�
K\GURHOHFWULF� RIIWDNH�� IRUHVWU\� SODQWDWLRQV��ZLOO� UHGXFH� RU� DOWHU� VWUHDPIORZ� SDWWHUQV�� � 6WRFN�
JUD]LQJ�� WUDPSOLQJ�� GHIHFDWLRQ� DQG� GHDWK� �L�H�� GHFD\LQJ� FDUFDVVHV�� OHDG� WR� GLVWXUEDQFH� DQG�
QXWULHQW�HQULFKPHQW�RI�WXUI�FRPPXQLWLHV�RI�ZHWODQGV��
�
5HPRYDO�RI�ULSDULDQ�YHJHWDWLRQ�E\�JUD]LQJ�DQG�EXUQLQJ�KDV�QXPHURXV�LQWHU�UHODWHG�ORFDO�DQG�
GRZQVWUHDP�HIIHFWV�� � ,W� UHGXFHV�VKDGLQJ��ZKLFK�EXIIHUV�VWUHDP�WHPSHUDWXUH�DQG� OLPLWV�VOLPH�
EXLOG�XS��DQG�LW�UHGXFHV�FRYHU�IRU�ILVK���$W�WKH�VDPH�WLPH�LW�DOVR�UHGXFHV�QXWULHQW�FDSWXUH�DQG�
ILOWHULQJ�� DQG� ORZHUV� LQSXWV� RI� DOORFKWKDQRXV� RUJDQLF� PDWWHU� WKDW� VXSSRUWV� WKH� LQ�VWUHDP�
GHFRPSRVHU� FRPPXQLW\� �FRPSOH[�GLYHUVH� UHF\FOLQJ� LQVWUHDP� IRRG�ZHEV� UDWKHU� WKDQ� VLPSOH�
DOJDO�DXWRFKWKDQRXV�RQHV��� �6LPXOWDQHRXVO\��ULSDULDQ�YHJHWDWLRQ�FOHDUDQFH�UHGXFHV�ULYHUEDQN�
VWDELOLW\�� OHDGLQJ� WR� LQFUHDVHG� VWUHDPEDQN� FROODSVH� LQ� ORZ�IORZ� SHULRGV�� � 7KLV� UHGXFHV� WKH�
TXDOLW\�RI�LQVWUHDP�VXEVWUDWHV�IRU�EHQWKLF�LQYHUWHEUDWHV�DQG�ILVK�E\�FORJJLQJ�JUDYHOV�ZLWK�VLOW���
6HGLPHQWDWLRQ� DQG� HXWURSKLFDWLRQ� ZLOO� DOVR� UHVXOW� IURP� XSVWUHDP� FDWFKPHQW� GHYHORSPHQW�
DFWLYLWLHV�VXFK�DV�FXOWLYDWLRQ��VXEGLYLVLRQ�RU�URDGLQJ��
�
&DWFKPHQWV�RI�IHDWXUHV� WKDW�DUH�VLJQLILFDQW�IRU�IUHVKZDWHU�DTXDWLF�ELRGLYHUVLW\�ZLOO� WKHUHIRUH�
EH� VLJQLILFDQW� VLQFH� WKH\� UHTXLUH� SURWHFWLRQ� IURP� DQWDJRQLVWLF� ODQG� XVHV� WR� VXVWDLQ� WKH� IXOO�
UDQJH�RI�LQGLJHQRXV�ELRGLYHUVLW\�DFURVV�WKH�ODQGVFDSH��
�

([DPSOH����6XFFHVVLRQDO�FRPPXQLWLHV�DQG�VSHFLHV�GHSHQGHQW�RQ�ODQGVFDSH�VFDOH�
QDWXUDO�GLVWXUEDQFH�

7KH� SHUVLVWHQFH� RI� FHUWDLQ� VXFFHVVLRQDO� VSHFLHV� DQG� FRPPXQLWLHV� RI� WKH� KLJK� FRXQWU\�PD\�
GHSHQG�RQ�PDLQWDLQLQJ�LQGLJHQRXV�YHJHWDWLRQ�DFURVV�VXIILFLHQWO\�ODUJH�DUHDV�WR�DOORZ�IRU�WKH�
FRORQLVDWLRQ�RI�DUHDV�VXEMHFW�WR�LQIUHTXHQW�ODUJH�VFDOH�QDWXUDO�GLVWXUEDQFHV����
�
)RU�H[DPSOH��WKUHDWHQHG��UHODWLYHO\�IDVW�JURZLQJ�VPDOO�WUHH�VSHFLHV�VXFK�DV�+HFWRU¶V�WUHH�GDLV\�
�2OHDULD� KHFWRULL�� DQG�RU� WKH� VXEDOSLQH� 3LWWRVSRUXP� SDWXOXP� DSSHDU� WR� UHJHQHUDWH�
LQIUHTXHQWO\� LQ� UHVSRQVH� WR� FDQRS\� JDSV� FUHDWHG� E\� RFFDVLRQDO� FDWDVWURSKLF� IORRGV� DQG�RU�
ODQGVOLGHV���7KH\�FRPSOHWH�WKHLU�OLIH�F\FOHV�EHIRUH�WKH\�DUH�FRPSHWLWLYHO\�VXSSUHVVHG�E\�WDOOHU�
WUHHV� RYHU� WLPHVFDOHV� RI� GHFDGHV� RU� FHQWXULHV�� � &OHDUO\�� SURWHFWLRQ� RI� VPDOO� GLVFUHWH� DUHDV�
FRQWDLQLQJ�WKHVH�VPDOO�WUHHV�ZLOO�QRW�SURYLGH�IRU�WKHLU�SHUVLVWHQFH�LQ�WKH�ORQJ�WHUP����
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$OOXYLDO� HFRV\VWHPV� DOVR� UHTXLUH� ODQGVFDSH�VFDOH� SURFHVVHV� IRU� WKHLU� PDLQWHQDQFH�� � )RU�
H[DPSOH�� LQ� D� EUDLGHG� ULYHU�� D� VXLWH� RI� VPDOO� QDWLYH� KHUEV� FRORQLVH� WKH� \RXQJHVW� IORRGSODLQ�
JUDYHOV��DQG�DUH�VXFFHHGHG�E\�WDOOHU�LQGLJHQRXV�JUDVVHV�DQG�VKUXEV�DIWHU�D�SHULRG�RI�VWDELOLW\�
�DJDLQ�� IURP�GHFDGHV� WR�FHQWXULHV��� �%DFNVZDPS�DQG�R[ERZ�ZHWODQGV�GHYHORS�DV�PHDQGHUV�
DQG� EUDLGV� PLJUDWH� GRZQVWUHDP�� � 0DLQWDLQLQJ� WKH� ELRGLYHUVLW\� RI� DQ� DOOXYLDO� HFRV\VWHP�
GHSHQGV� XSRQ� PDLQWDLQLQJ� QDWXUDO� IORRG� GLVWXUEDQFHV� WKDW� FUHDWH� WKLV� ZLGH� UDQJH� RI�
VXFFHVVLRQDO�VWDWHV��
�
������ &OLPDWH�FKDQJH�
&OLPDWH� FKDQJH� LV� LQHYLWDEOH� ZLWK� RU� ZLWKRXW� JOREDO� ZDUPLQJ�� EXW� LW� LV� OLNHO\� WKDW� ZH� DUH�
HQWHULQJ� D� SHULRG� RI� UDSLG� FOLPDWH� FKDQJH� DV� D� UHVXOW� RI� KXPDQ�LQGXFHG� JOREDO� ZDUPLQJ���
&OLPDWH� FKDQJH� FDXVHV� WKH� FOLPDWLF� FRPSRQHQWV� RI� HQYLURQPHQWV� WR� PRYH� DFURVV� WKH�
ODQGVFDSH�±�LQ�WKH�FDVH�RI�KXPDQ�LQGXFHG�JOREDO�ZDUPLQJ��WKHUH�LV�OLNHO\�WR�EH�D�QHW�XSVORSH�
PLJUDWLRQ�RI�WHPSHUDWXUH�]RQHV��DQG�D�VKLIW�LQ�RURJUDSKLF�UDLQIDOO�SDWWHUQV����
�
7R�SHUVLVW�LQ�WKH�FKDQJLQJ�ODQGVFDSH��VSHFLHV�PXVW�EH�DEOH�WR�IROORZ�WKHLU�HQYLURQPHQWV���)RU�
WKLV�� WKH\� ZLOO� UHTXLUH� DSSURSULDWH� XSVORSH� KDELWDW� DGMRLQLQJ� RU� LQ� FORVH� SUR[LPLW\�� DQG�
PHFKDQLVPV�IRU�GLVSHUVDO��H�J��ELUGV�LQ�WKH�FDVH�RI�ELUG�GLVSHUVHG�WUHHV��OL]DUGV�LQ�WKH�FDVH�RI�
OL]DUG�GLVSHUVHG�IUXLWLQJ�VKUXEV����,W�LV�WKHUHIRUH�LPSRUWDQW�WR�SURWHFW�VHTXHQFHV�RI�LQGLJHQRXV�
YHJHWDWLRQ�DORQJ�UHSUHVHQWDWLYH�PDMRU�FOLPDWLF�JUDGLHQWV���%HFDXVH�RI�RURJUDSKLF�GLIIHUHQFHV�
DFURVV�PRXQWDLQ� UDQJHV�DQG�YDOOH\� IORRUV�� VHTXHQFHV�RQ�ERWK� VLGHV�RI�HDFK� UDQJH�ZRXOG�EH�
QHHGHG�WR�FRYHU�WKH�IXOO�UDQJH�RI�HQYLURQPHQWV���
�
:H�VXJJHVW� WKDW�DW� WKH�³ZKROH�RI�KLJK�FRXQWU\�VFDOH´��PLQLPXP� WDUJHWV� IRU�FOLPDWH�FKDQJH�
ZRXOG� EH� WR� SURWHFW� D� FRPSOHWH� FDWFKPHQW� IURP�YDOOH\� IORRU� WR� ULGJH� FUHVW� RQ� HDFK� VLGH� RI�
HDFK�PDMRU�PRXQWDLQ�UDQJH���7KLV�LV�FRQVLVWHQW�ZLWK�WKH�DSSURDFK�DQG�VSDWLDO�WDUJHWV�UHFHQWO\�
SURSRVHG�LQ�V\VWHPDWLF�FRQVHUYDWLRQ�SODQQLQJ�IRU�WKH�&DSH�)ORULVWLF�5HJLRQ�LQ�6RXWK�$IULFD�
�3UHVVH\�HW�DO����������,GHDOO\��WKH�SURWHFWHG�FDWFKPHQWV�VKRXOG�EH�FRQQHFWHG�DFURVV�WKH�FUHVW�
RI� WKH� UDQJH�� � +RZHYHU�� FRPSOHWH� FDWFKPHQWV� RQ� HDFK� VLGH� RI� WKH�PDLQ� ULGJH�ZRXOG� EH� D�
FRPSURPLVH� ZKHUH� FRQQHFWLRQ� ZDV� QRW� SRVVLEOH� GXH� WR� WKH� FRQILJXUDWLRQ� RI� UHYLHZDEOH�
SURSHUWLHV����
�
)RU�HIILFLHQW�GHVLJQ�RI�DOWLWXGLQDO�FRUULGRUV�WR�SURYLGH�PLJUDWLRQ�URXWHV�IRU�FOLPDWH�FKDQJH��ZH�
VXJJHVW�WKDW�SODQQLQJ�IRU�WKLV�VSDWLDO�UHTXLUHPHQW�VKRXOG�EH�XQGHUWDNHQ�RQFH�LQIRUPDWLRQ�RQ�
WKH� IXOO� UDQJH� RI� VLJQLILFDQW� LQKHUHQW� YDOXHV� RQ� D� SURSHUW\� DUH� NQRZQ�� DQG� SODFHG� LQ� WKH�
FRQWH[W� RI� RWKHU� VLJQLILFDQW� LQKHUHQW� YDOXHV� NQRZQ�ZLWKLQ� WKH� UHJLRQ� �HFRORJLFDO� GLVWULFW� RU�
PRXQWDLQ� UDQJH��� � �)RU� H[DPSOH��FOLPDWH�FKDQJH�VSDWLDO� UHTXLUHPHQWV� IRU� VHYHUDO� LQGLYLGXDO�
VLJQLILFDQW� LQKHUHQW� YDOXHV� �H�J�� DQ� DUHD� RI� YXOQHUDEOH� RU� XQGHUUHSUHVHQWHG� LQGLJHQRXV�
HQYLURQPHQW�� D� QDWLRQDOO\� WKUHDWHQHG� VSHFLHV�� DQG� GLVWLQFWLYH� IHDWXUHV� VXFK� DV� D� ORFDOO\�
HQGHPLF� ILVK�� FRXOG� EH� SURYLGHG� IRU� E\� SURWHFWLQJ� D� FDWFKPHQW� FRQQHFWLQJ� WR� DQ� DUHD� RI�
LQGLJHQRXV�YHJHWDWLRQ�RQ�D� UDQJH� WRS� WKDW� LV� VLJQLILFDQW� IRU� LWV�FRQWULEXWLRQ� WR�D�QHWZRUN�RI�
KLJK� FRXQWU\� SDUNV�� � 2WKHU� W\SHV� RI� VLJQLILFDQW� LQKHUHQW� YDOXH� �H�J�� FXOWXUDO�KLVWRULFDO��
UHFUHDWLRQDO��FRXOG�DOVR�EH�SURYLGHG�IRU��
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���� $SSO\LQJ�WKH�FULWHULD�WR�GHWHUPLQH�ELRGLYHUVLW\�VLJQLILFDQFH�
)LJXUH� �� SURYLGHV� DQ� LOOXVWUDWLRQ� RI� WKH� DVVHVVPHQW� RI� ELRGLYHUVLW\� VLJQLILFDQFH� �L�H�� WKH�
VXJJHVWHG�DSSOLFDWLRQ�RI�RXU�WKUHH�FULWHULD�LQ�D�GHFLVLRQ�PDNLQJ�SURFHVV����
�

�
)LJ�����'HFLVLRQ�PDNLQJ�SURFHVV��DSSO\LQJ�WKH�FULWHULD�WR�GHWHUPLQH�ELRGLYHUVLW\�VLJQLILFDQFH��
�
�
���� )UDPHZRUN�IRU�DSSOLFDWLRQ�RI�WKH�ELRGLYHUVLW\�VLJQLILFDQFH�FULWHULD�
7KH�DSSOLFDWLRQ�RI�RXU�UHFRPPHQGHG�FULWHULD�ZRXOG�GHSHQG�XSRQ�H[SOLFLW�WDUJHWV���:H�VXJJHVW�
WKDW� UHSUHVHQWDWLYHQHVV� WDUJHWV� FRXOG� EH� EDVHG� RQ� WKH� PHWKRG� GHVFULEHG� LQ� :DONHU� HW� DO��
�����D��� � $SSURSULDWH� WDUJHWV� IRU� ��� �5DULW\� RU� GLVWLQFWLYHQHVV�� DQG� ��� �6XVWDLQDELOLW\�
UHTXLUHPHQWV��ZRXOG�EH�WKH�SURWHFWLRQ�RI�DOO�IHDWXUHV�UHFRJQLVHG�DV�VLJQLILFDQW��VLQFH�WKLV��E\�
RXU�GHILQLWLRQ��ZLOO�EH�UHTXLUHG�WR�KDOW�WKH�GHFOLQH�RI�LQGLJHQRXV�ELRGLYHUVLW\��
�
5HFRPPHQGHG� FRQVHUYDWLRQ� SHUIRUPDQFH� PHDVXUHV� DUH� EDVHG� RQ� WKHVH� WDUJHWV�� � 7KRVH�
VXJJHVWHG� WR� DVVHVV� WKH� FKDQJHV� PDGH� WR� RYHUDOO� UHSUHVHQWDWLYHQHVV� DQG� YXOQHUDELOLW\� DUH�
GHVFULEHG� LQ�:DONHU� HW� DO�� �����D��� � 3HUIRUPDQFH�PHDVXUHV� IRU� ���5DULW\� RU� GLVWLQFWLYHQHVV�
FRXOG�EH�WKH�SHUFHQWDJH�RI�VLJQLILFDQW�LQKHUHQW�YDOXHV�UHFRJQLVHG�WKDW�DUH�DOVR�SURWHFWHG����
:H�QRWH�WKDW�LQ�FRQWUDVW�WR�RXU�TXDQWLWDWLYH�PHDVXUHV�IRU�UHSUHVHQWDWLYHQHVV�DQG�YXOQHUDELOLW\�
DQG� IRU� UDUH� VSHFLHV��GLVWLQFWLYHQHVV�DQG� WKH�GHILQLWLRQ�RI� VXVWDLQDELOLW\� UHTXLUHPHQWV�ZRXOG�
GHSHQG�RQ�VXEMHFWLYH�H[SHUW�MXGJHPHQW����

���5DULW\�RU�GLVWLQFWLYHQHVV��LV�LW�UDUH�RU�GLVWLQFWLYH"�

1R� 'HILQH����6XVWDLQDELOLW\�
UHTXLUHPHQWV�

6LJQLILFDQW�DUHD��
� 6LJQLILFDQW�LQKHUHQW�YDOXH��

���5HSUHVHQWDWLYHQHVV�DQG�YXOQHUDELOLW\��LV�WKH�SURWHFWLRQ�WDUJHW�XQPHW"�

1R�

<HV��6LJQLILFDQW��

'HILQH����6XVWDLQDELOLW\�
UHTXLUHPHQWV�IRU�IHDWXUH�

6LJQLILFDQW�DUHD��
� 6LJQLILFDQW�LQKHUHQW�YDOXH��
�

1RW�VLJQLILFDQW�

*R�WR����5DULW\�RU�GLVWLQFWLYHQHVV�

<HV��6LJQLILFDQW��
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2XU� EULHI� ZDV� WR� GHVFULEH� KRZ� WKH� FULWHULD� ZH� VXJJHVW� PLJKW� EH� DSSOLHG� ZLWKLQ� WKH� KLJK�
FRXQWU\� DW� WKUHH� OHYHOV�� ���� DOO� SDVWRUDO� OHDVH� ODQGV� DQG� DVVRFLDWHG� KLJK� FRXQWU\� ODQG�� ����
FDWFKPHQW�RU�PRXQWDLQ� UDQJH�� ���� LQGLYLGXDO�SURSHUW\�� �:H� OLVW�EHORZ�VRPH�RI� WKH� LWHUDWLYH�
VWHSV� WKDW� PLJKW� EH� LQYROYHG� LQ� WKH� DSSOLFDWLRQ� RI� RXU� ELRGLYHUVLW\� FULWHULD� DW� WKUHH� VSDWLDO�
VFDOHV���:H�HQYLVDJH�SDUDOOHO�SODQQLQJ�FRXOG�WDNH�SODFH�IRU�RWKHU�W\SHV�RI�VLJQLILFDQW�LQKHUHQW�
YDOXH��H�J��ODQGVFDSH��UHFUHDWLRQ�DFFHVV��KLVWRULFDO��DW�HDFK�VFDOH��
�
������ :KROH�RI�KLJK�FRXQWU\�
7DUJHWV�IRU�UHSUHVHQWDWLYHQHVV�DQG�VXVWDLQDELOLW\�LQ�WKH�IDFH�RI�FOLPDWH�FKDQJH�ZRXOG�EH�EHVW�
VHW�DW� WKH�VFDOH�RI�WKH�ZKROH�RI�WKH�KLJK�FRXQWU\���7KH�SURFHVV�DW�WKLV�VFDOH�FRXOG�LQFOXGH�WKH�
IROORZLQJ�VWHSV��
��� $VVHVV�UHSUHVHQWDWLYHQHVV�DQG�YXOQHUDELOLW\�XVLQJ�/(1=�/HYHO�,9��+LJK�&RXQWU\�

YHJHWDWLRQ�FODVVHV��DQG�3XEOLF�&RQVHUYDWLRQ�/DQG�GDWDVHWV���
��� 6HW�WDUJHWV�IRU�UHSUHVHQWDWLYHQHVV�EDVHG�RQ�:DONHU�HW�DO�������D��
�
������ &DWFKPHQW�RU�PRXQWDLQ�UDQJH�
$� VPDOOHU�� UHJLRQDO� VFDOH� LV� DSSURSULDWH� WR� VHW� WDUJHWV� WR� SURYLGH� IRU� ODQGVFDSH�VFDOH�
VXVWDLQDELOLW\� UHTXLUHPHQWV� �&��/DQGVFDSH�VFDOH�QDWXUDO� SURFHVVHV� DQG�'��&OLPDWH�&KDQJH����
(LWKHU� HFRORJLFDO� GLVWULFWV�� FDWFKPHQWV� RU� PRXQWDLQ� UDQJHV� ZRXOG� EH� DSSURSULDWH� SODQQLQJ�
XQLWV����

�
6WHSV�RI�WKH�SURFHVV�DW�WKLV�VFDOH�FRXOG�LQFOXGH��
��� &ROODWH�H[LVWLQJ�LQIRUPDWLRQ�IRU�WKH�HFRORJLFDO�GLVWULFW��FDWFKPHQW�RU�PRXQWDLQ�UDQJH��

UHFRJQLVLQJ�WKDW�LW�ZLOO�FRQWDLQ�PDQ\�JDSV��([LVWLQJ�LQIRUPDWLRQ�ZLOO�LQFOXGH�H[LVWLQJ�
SURSHUW\�LQIRUPDWLRQ��31$3�LQIRUPDWLRQ��LQFOXGLQJ�5$3V���DQG�WKUHDWHQHG�VSHFLHV�
ORFDWLRQV�����

��� ,GHQWLI\�WKRVH�NQRZQ�IHDWXUHV�WKDW�PHHW�FULWHULD�IRU�ELRGLYHUVLW\�VLJQLILFDQFH����	�����
$VVHVV�DQG�PDS�WKHLU�VXVWDLQDELOLW\�UHTXLUHPHQWV��EXIIHUV��PHWDFRPPXQLW\�
FRQVLGHUDWLRQV��ODQGVFDSH�VFDOH�SURFHVV�UHTXLUHPHQWV�����

��� ([SOLFLWO\�LGHQWLI\�JDSV���7KHVH�PD\�EH�JHRJUDSKLF��ZKROO\�XQVXUYH\HG�DUHDV�RU�
SURSHUWLHV��RU�ELRWLF��H�J��YHJHWDWLRQ�GDWD�H[LVW��EXW�WKHUH�LV�QR�LQIRUPDWLRQ�RQ�
LQYHUWHEUDWHV��ELUGV�RU�OL]DUGV���
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)LJ����7KUHH�VFDOH�IUDPHZRUN��EROG�ER[HV��IRU�ELRGLYHUVLW\�VLJQLILFDQFH�DVVHVVPHQW���
�

$��:KROH�RI�+LJK�&RXQWU\�

%��(FRORJLFDO�'LVWULFW�RU�0RXQWDLQ�5DQJH�

&��,QGLYLGXDO�SURSHUW\�

'HFLVLRQV�DQG�2XWFRPH��

3HUIRUPDQFH�DVVHVVPHQW�DQG�
UHSRUWLQJ�

6FHQDULR�WHVWLQJ�

%LRGLYHUVLW\�DQG�RWKHU�VLJQLILFDQW�LQKHUHQW�YDOXH�
SHUIRUPDQFH�IRUHFDVWV�XVHG�WR�JXLGH�GHFLVLRQV�

8SGDWH�
VSDWLDO��

GDWDEDVHV�

6XUYH\�

$VVHVVPHQW�

3DUDOOHO�SODQQLQJ�DQG�
DVVHVVPHQW�RI�RWKHU��

6,9V�
�ODQGVFDSH�HWF��
VSDWLDOO\�GHILQHG�6SDWLDOO\�GHILQH�6,9V�

$VVHVV�UHSUHVHQWDWLYHQHVV�DQG�YXOQHUDELOLW\�

6HW�WDUJHWV�IRU�UHSUHVHQWDWLYHQHVV��

6HW� WDUJHWV� IRU� IRU� ODQGVFDSH�VFDOH� VXVWDLQDELOLW\�
UHTXLUHPHQWV�

&ROODWH� H[LVWLQJ� LQIRUPDWLRQ�� LGHQWLI\� NQRZQ�
VLJQLILFDQW�LQKHUHQW�YDOXHV��DQG�NQRZOHGJH�JDSV�
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������ ,QGLYLGXDO�SURSHUW\�
)LHOG�VXUYH\�
��� 'HWHUPLQH�WKH�ORFDWLRQ�RI�VLJQLILFDQW�YHJHWDWLRQ���
��� ,GHQWLI\� DQG� ORFDWH� UDUH� VSHFLHV�� UDUH� KDELWDW�FRPPXQLW\� W\SHV� DQG� � GLVWLQFWLYH�

IHDWXUHV����
�

$VVHVVPHQW�
��� 'HWHUPLQH�DQG�GHILQH�WKH�DUHDV�UHTXLUHG�WR�PDLQWDLQ�HFRORJLFDO�SURFHVVHV�WR�VXVWDLQ�

WKRVH�IHDWXUHV��VXVWDLQDELOLW\�UHTXLUHPHQWV��
��� 0DS�DQG�HQXPHUDWH�VLJQLILFDQW�LQKHUHQW�YDOXHV��

�
)HHGEDFN�WR�GDWDEDVHV�DQG�SODQQLQJ�
7KLV� LWHUDWLYH� VWHS� LV� QHFHVVDU\� WR� XSGDWH� WKH� UHOHYDQW� GDWDEDVHV� XVLQJ� VXUYH\� DQG�
DVVHVVPHQW�LQIRUPDWLRQ���

$�� :KROH�RI�KLJK�FRXQWU\�±�UHILQH�WDUJHWV�IRU�UHSUHVHQWDWLYHQHVV�DQG�HVWLPDWHV�
RI�YXOQHUDELOLW\�XVLQJ�LQGLJHQRXV�YHJHWDWLRQ�LQIRUPDWLRQ�IURP�VXUYH\��

%�� &DWFKPHQW�RU�PRXQWDLQ�UDQJH�±�XSGDWH�UHJLRQDO�RYHUYLHZ��L�H��6HFWLRQ��������
VWHSV���	�����

�
6FHQDULR�WHVWLQJ�DQG�SHUIRUPDQFH�DVVHVVPHQW��

$W� WKLV� VWDJH�� WKHUH� FRXOG� EH� ODQG� DOORFDWLRQ� VFHQDULRV� GHYHORSHG� WR� DVVHVV� SRWHQWLDO�
FRQWULEXWLRQV� WR� ELRGLYHUVLW\� WDUJHWV� IRU� WKH� KLJK� FRXQWU\�� ZKLFK� FRXOG� EH� XVHG� WR� JXLGH�
SULRULWLVDWLRQ���7KLV�FRXOG�DOVR�EH�XVHG�WR�PRQLWRU�SURJUHVV�WRZDUGV�WDUJHWV�DV�ODQG�DOORFDWLRQ�
GHFLVLRQV�DUH�PDGH��DQG�WR�UHYLHZ�VWUDWHJLHV�DQG�JXLGHOLQHV��
�
�
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��� 'LVFXVVLRQ�
�
���� (QYLURQPHQWV�DQG�YHJHWDWLRQ�WKDW�DUH�VLJQLILFDQW�LQKHUHQW�YDOXHV�
:H�VHH�VHYHUDO�UHDVRQV�WKDW�HQYLURQPHQWV�DQG�YHJHWDWLRQ�PD\�EH�VLJQLILFDQW�LQKHUHQW�YDOXHV�
>FI�&3/$�6����E��LL�@���:H�FRPPHQW�RQ�RQO\�WKUHH�RI�WKHVH�LQ�WKLV�UHSRUW����
�
(QYLURQPHQWV�DQG�YHJHWDWLRQ�PD\�EH�VLJQLILFDQW�LQKHUHQW�YDOXHV�IRU�WKHLU�QDWXUDO�FKDUDFWHU��RU�
IRU�WKH�HFRV\VWHP�VHUYLFHV�WKH\�SURYLGH�WR�VRFLHW\���:KLOH�SURYLGLQJ�RWKHU�EHQHILWV��DUHDV�WKDW�
DUH�QDWXUDO�FKDUDFWHU�RU�HFRV\VWHP�VHUYLFHV�VLJQLILFDQW�LQKHUHQW�YDOXHV�ZLOO�DOVR�FRQWULEXWH�WR�
WKH�PDLQWHQDQFH�RI�LQGLJHQRXV�ELRGLYHUVLW\��
�
7KH� DERYH� WZR� FDWHJRULHV� RI� VLJQLILFDQW� LQKHUHQW� YDOXHV� DUH� QRW� GLVFXVVHG� LQ� GHSWK� LQ� WKLV�
UHSRUW���,QVWHDG��RXU�IRFXV�LV�RQ�GHILQLQJ�WKH�ELRGLYHUVLW\�VXEVHW�RI�VLJQLILFDQW�LQKHUHQW�YDOXHV�
DQG�VXJJHVWLQJ�DSSURSULDWH�FULWHULD�IRU�WKHLU�LGHQWLILFDWLRQ����
��
:H�VHH�WZR�RI�*RYHUQPHQW¶V�FRPSOHPHQWDU\�KLJK�FRXQWU\�REMHFWLYHV�WKDW�DUH�FRQVLVWHQW�ZLWK�
WKLV�VXEVHW�RI�VLJQLILFDQW�LQKHUHQW�YDOXHV��L�H�����
��� +LJK�FRXQWU\�REMHFWLYH�J���(QVXUH�WKDW�FRQVHUYDWLRQ�RXWFRPHV�IRU�WKH�KLJK�FRXQWU\�DUH�

FRQVLVWHQW�ZLWK�WKH�1HZ�=HDODQG�ELRGLYHUVLW\�VWUDWHJ\��1=%6����
DQG�

��� +LJK�FRXQWU\�UHVHUYHV�IRU�WKH�SXUSRVHV�RI�ELRGLYHUVLW\�SURWHFWLRQ�ZLWKLQ�KLJK�FRXQWU\�
REMHFWLYH�K���3URJUHVVLYHO\�HVWDEOLVK�D�QHWZRUN�RI�KLJK�FRXQWU\�SDUNV�DQG�UHVHUYHV��

�
:H�VXJJHVW�WKDW�DQ�DSSURSULDWH�GHILQLWLRQ�RI�³ELRGLYHUVLW\�VLJQLILFDQW�LQKHUHQW�YDOXHV´�ZRXOG�
EH� WKRVH� IHDWXUHV� UHTXLULQJ� SURWHFWLRQ� LQ� RUGHU� WR� VXVWDLQ� WKH� IXOO� UDQJH� RI� LQGLJHQRXV�
ELRGLYHUVLW\�DFURVV�WKH�ODQGVFDSH���7KH�SXUSRVH�RI�WKH�DVVHVVPHQW�RI�ELRGLYHUVLW\�VLJQLILFDQW�
LQKHUHQW� YDOXHV� LV� WR� LGHQWLI\� WKRVH� DUHDV� UHTXLULQJ� DGGLWLRQDO� SURWHFWLRQ� EHFDXVH� WKHUH� LV�
HYLGHQFH�WKDW�DVVRFLDWHG�ELRGLYHUVLW\�LV�HLWKHU�VLJQLILFDQWO\�UHGXFHG�RU�LQ�GHFOLQH��
�
���� 6LJQLILFDQFH�DV�D�VWDWH�
:H�VXJJHVW� FULWHULD� WKDW� FODVVLI\� IHDWXUHV� DV� VLJQLILFDQW� LQKHUHQW�YDOXHV�RU�QRW�� � ,Q� WKLV�� RXU�
FULWHULD�DUH�VLPLODU�WR�WKRVH�VXJJHVWHG�IRU�DSSOLFDWLRQ�XQGHU�WKH�50$��ZKLFK�SURYLGHV�IRU�WKH�
SURWHFWLRQ�RI�DUHDV�RI�VLJQLILFDQW�LQGLJHQRXV�YHJHWDWLRQ�DQG�VLJQLILFDQW�KDELWDWV�RI�LQGLJHQRXV�
IDXQD�DV�D�PDWWHU�RI�QDWLRQDO�LPSRUWDQFH��
�
+DOWLQJ� WKH� GHFOLQH� RI� LQGLJHQRXV� ELRGLYHUVLW\� �*RDO� �� RI� 7KH� 1HZ� =HDODQG� %LRGLYHUVLW\�
6WUDWHJ\�� ZLOO� UHTXLUH� WKH� PDLQWHQDQFH� RI� WKH� IXOO� UDQJH� RI� LQGLJHQRXV� ELRGLYHUVLW\� WKDW�
FXUUHQWO\�UHPDLQV�� �6LQFH�DOO�RI� WKH�LQGLJHQRXV�IHDWXUHV�PHHWLQJ�RXU�FULWHULD�IRU�ELRGLYHUVLW\�
VLJQLILFDQFH� DUH� WKRVH� WKDW� DUH� OLNHO\� WR� EH� ORVW� RYHU� WLPH� ZLWKRXW� SURWHFWLRQ� �ERWK� RI� WKH�
IHDWXUHV�WKHPVHOYHV�DQG�WKH�DUHDV�UHTXLUHG�WR�VXVWDLQ�WKHP���ZH�PLJKW�H[SHFW� WKDW� IDLOXUH� WR�
SURWHFW�D�VLJQLILFDQW�DUHD�ZRXOG�QRW�KDOW�WKH�GHFOLQH��DQG�ZRXOG��LQ�WLPH��UHGXFH�WKH�SURSRUWLRQ�
RI�WKH�IXOO�UDQJH�UHPDLQLQJ���,W�IROORZV�WKDW�VLJQLILFDQFH��DW�OHDVW��E\�WKH�GHILQLWLRQ�ZH�XVH�LQ�
WKLV�UHSRUW��LV�QRW�D�FRQWLQXXP�EXW�D�VWDWH�±�DQ�DUHD�LV�HLWKHU�VLJQLILFDQW��RU�LW�LV�QRW��
�
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���� 3ULRULWLVDWLRQ�
:H� UHFRPPHQG� WKDW� DVVHVVPHQW� RI� VLJQLILFDQFH� XVLQJ� ELQDU\� FULWHULD� VKRXOG� EH� D� VHSDUDWH�
H[HUFLVH�IURP�WKH�SULRULWLVDWLRQ�RI�VLJQLILFDQW�LQKHUHQW�YDOXHV�IRU�SURWHFWLRQ����
�
7KLV�LV�QHFHVVDU\�EHFDXVH�WKH�IDFWRUV�WKDW�PDNH�D�IHDWXUH�D�VLJQLILFDQW�LQKHUHQW�YDOXH�DUH�QRW�
QHFHVVDULO\� WKH� VDPH� DV� WKRVH� WKDW� ZRXOG� UDQN� VLJQLILFDQW� LQKHUHQW� YDOXHV� IRU� SURWHFWLRQ�
SULRULW\�� � � )RU� H[DPSOH�� WKH� FRVW� RU� DFKLHYDELOLW\� RI� SURWHFWLRQ� LQ� QR� ZD\� LQIOXHQFHV� WKH�
VLJQLILFDQFH� RU� RWKHUZLVH� RI� D� YDOXH� IRU� SURWHFWLRQ��ZKHUHDV�� FOHDUO\�� WKHVH� DUH�PDWWHUV� WKDW�
ZLOO�EH�WDNHQ�LQWR�DFFRXQW�ZKHQ�SULRULWLVLQJ�VLJQLILFDQW�LQKHUHQW�YDOXHV�IRU�SURWHFWLRQ���
�
7KLV� DSSURDFK� LV� DOUHDG\� XVHG� LQ� WKUHDWHQHG� VSHFLHV� PDQDJHPHQW�� � $OO� VSHFLHV� WKDW� DUH�
FXUUHQWO\� UHFRJQLVHG� DV� EHLQJ� XQGHU� WKUHDW� RI� H[WLQFWLRQ� DUH� OLVWHG� XVLQJ� WKH� 1HZ� =HDODQG�
WKUHDW� FODVVLILFDWLRQ� V\VWHP� �0ROOR\� HW� DO�� ������� � ,W� LV� QRW� IHDVLEOH� WR� PHHW� WKH� UHFRYHU\�
UHTXLUHPHQWV�RI�DOO��a������RI�WKHVH�VSHFLHV��� �7KHUHIRUH��WKHUH�LV�D�VXEVHW�OLVW�RI�WKUHDWHQHG�
VSHFLHV� WKDW� DUH� FRQVLGHUHG� SULRULWLHV� IRU� UHFRYHU\� LQYHVWPHQW� E\� WKH� 'HSDUWPHQW� RI�
&RQVHUYDWLRQ���7KH�SULRULWLVDWLRQ�H[HUFLVH�LV�VHSDUDWHG�IURP�WKH�DVVHVVPHQW�RI�ZKHWKHU�RU�QRW�
D�VSHFLHV�LV�WKUHDWHQHG��DQG�LWV�DVVLJQPHQW�WR�D�WKUHDW�FDWHJRU\�� �3ULRULWLVDWLRQ�XVHV�GLIIHUHQW�
FULWHULD��ZKLFK� LQFOXGH� LPPLQHQFH� RI� WKUHDW�� EXW� DOVR� µLFRQLF¶� VWDWXV�� FRVW� DQG� DFKLHYDELOLW\�
�LQFOXGLQJ� ZKHWKHU� WKHUH� LV� VXIILFLHQW� LQIRUPDWLRQ� WR� SUHVFULEH� UHFRYHU\� DFWLRQ��� � %HFDXVH�
IXQGLQJ� LV� OLPLWHG�� RQO\� D� IUDFWLRQ� RI� WKH� SULRULW\� VXEVHW� OLVW� RI� WKUHDWHQHG� VSHFLHV� DFWXDOO\�
UHFHLYH�HIIHFWLYH�UHFRYHU\�LQYHVWPHQW���7KH�EHQHILWV�RI�WKLV�WLHUHG�DSSURDFK�DUH��FRQVLVWHQF\�
RI� LGHQWLILFDWLRQ� �LUUHVSHFWLYH� RI� FRVW�� IHDVLELOLW\� HWF��� IXOO� VFRSLQJ� RI� WKH� SURWHFWLRQ� QHHG��
WUDQVSDUHQF\� RI� SULRULWLVDWLRQ�� DQG� REMHFWLYH� DVVHVVPHQW� DQG� UHSRUWLQJ� RI� SURJUHVV� WRZDUGV�
RYHUDUFKLQJ�REMHFWLYHV��L�H��LPSURYHG�VHFXULW\�RI�WKUHDWHQHG�VSHFLHV�����
�
:H�QRWH�WKDW�SULRULWLVDWLRQ�LV�FRPSOH[��DQG�WKH�VFLHQFH�WR�VXSSRUW�LW�LV�LQ�HDUO\�GHYHORSPHQW�
�H�J�� 6WHSKHQV� HW� DO�� ������� � )RU� H[DPSOH�� ZH� GR� QRW� DV� \HW� KDYH� FDSDELOLW\� WR� FRPSDUH�
GLIIHUHQW�NLQGV�RI�FRQWULEXWLRQ� WR� WKH�GLIIHUHQW�FRPSRQHQWV�RI� WKH�ELRGLYHUVLW\�JRDO� �KDOWLQJ�
WKH� GHFOLQH� DFURVV� WKH� IXOO� UDQJH��� �:KLOH�ZH� FDQ�PHDVXUH� VRPH�SURSHUWLHV� �H�J�� FKDQJH� LQ�
UHSUHVHQWDWLYHQHVV� RU� YXOQHUDELOLW\�� ZH� FDQQRW� \HW� GHWHUPLQH� WKH� WUDGH�RII� EHWZHHQ�� IRU�
H[DPSOH�� D� FKDQJH� LQ� UHSUHVHQWDWLYHQHVV� DQG� KDOWLQJ� GHFOLQH� E\� VRPH� RWKHU� PHDQV� �H�J��
LPSURYLQJ� ELRGLYHUVLW\� FRQGLWLRQ� E\� UHGXFLQJ� SUHGDWLRQ� RU� UHPRYLQJ� JUD]LQJ��� � 1RU� LV� LW�
SRVVLEOH� WR� GLUHFWO\� FRPSDUH� FRQWULEXWLRQV� WR� GLIIHUHQW� ELRGLYHUVLW\� WDUJHWV� �LQ� RWKHU�ZRUGV��
WKHUH�LV�QR�EDVLV�WR�FRPSDUH�WKH�FRQWULEXWLRQ�RI�LPSURYHG�VHFXULW\�RI�D�SDUWLFXODU�WKUHDWHQHG�
VSHFLHV� YV� LPSURYHG� HQYLURQPHQW� YXOQHUDELOLW\� YV� SURWHFWLRQ� RI� D� GLVWLQFWLYH� IHDWXUH����
%HFDXVH� ZH� FDQQRW� FRPSDUH� GLIIHUHQW� W\SHV� RI� FRQWULEXWLRQ�� D� FRVW±EHQHILW� DSSURDFK� WR�
SULRULWLVDWLRQ�LV�QRW�SRVVLEOH���7KHUHIRUH��ZH�ZRXOG�QRW�EH�DEOH�WR�RIIHU�D�FRPSUHKHQVLYH�EDVLV�
IRU�SULRULWLVDWLRQ�DW� WKLV� VWDJH�� �+RZHYHU��ZH�DQWLFLSDWH� LQWHUQDWLRQDO� UHVHDUFK�RYHU� WKH�QH[W�
GHFDGH�ZLOO�DGGUHVV�VRPH�RI�WKHVH�LVVXHV��
�
1RWZLWKVWDQGLQJ� WKDW�HFRORJLFDO� VFLHQFH�FDQQRW�\HW�SURYLGH�FRPSUHKHQVLYH�DVVLVWDQFH�� LI�DOO�
VLJQLILFDQW�LQKHUHQW�YDOXHV�FDQQRW�EH�SURWHFWHG��WKHQ�WKHUH�ZLOO�QHHG�WR�EH�VRPH�SULRULWLVDWLRQ���
:LWKLQ�ELRGLYHUVLW\�VLJQLILFDQW�LQKHUHQW�YDOXHV��ZH�VXJJHVW�WKDW�SULRULWLVDWLRQ�PLJKW�EH�JXLGHG�
E\� WKH� PD[LPLVDWLRQ� RI� VSHFLILF� ELRGLYHUVLW\� SHUIRUPDQFH� PHDVXUHV�� � 7KXV�� WKH� DLPV� RI�
SULRULWLVDWLRQ� ZLWKLQ� ELRGLYHUVLW\� VLJQLILFDQW� LQKHUHQW� YDOXHV� PLJKW� EH� WR� PD[LPLVH�
UHSUHVHQWDWLYHQHVV�DQG�UDUH�IHDWXUH�SURWHFWLRQ��DQG�WR�PLQLPLVH�YXOQHUDELOLW\��WKH�IHDVLELOLW\�RI�
PHDVXULQJ�DQG�IRUHFDVWLQJ�FKDQJHV�LQ�UHSUHVHQWDWLYHQHVV�DQG�YXOQHUDELOLW\� LQ�DQ�RSHUDWLRQDO�
VHWWLQJ� LV� GHPRQVWUDWHG� LQ� RXU� HDUOLHU� UHSRUW��:DONHU� HW� DO�� ������� � $V� D� JHQHUDO� SULQFLSOH��
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ELRGLYHUVLW\�SHUIRUPDQFH�PHDVXUHV�ZRXOG�EH�RSWLPLVHG�E\�SULRULWLVDWLRQ�RI�WKRVH�VLJQLILFDQW�
IHDWXUHV�WKDW�PRVW�XUJHQWO\�UHTXLUH�SURWHFWLRQ��
�
,Q� SUDFWLFH�� SULRULWLVDWLRQ� RI� VLJQLILFDQW� LQKHUHQW� YDOXHV� ZRXOG� HQWDLO� WKH� SURWHFWLRQ� RI� WKH�
RSWLPDO�SURWHFWLRQ�RI�D�FRPELQDWLRQ�RI�DOO�FDWHJRULHV�RI�VLJQLILFDQW� LQKHUHQW�YDOXHV� �L�H��QRW�
MXVW�ELRGLYHUVLW\�VLJQLILFDQW�LQKHUHQW�YDOXHV��DQG�QRW�RQO\�WKRVH�GLIIHUHQW�YDOXH�VHWV�LQ�ZKLFK�
HQYLURQPHQWV�DQG�YHJHWDWLRQ�DUH�D�PDMRU�FRPSRQHQW����7KLV�ZRXOG�QHHG�WR�EH�GHWHUPLQHG�E\�
FRPSDULQJ��DQG�DWWHPSWLQJ�WR�PD[LPLVH��SHUIRUPDQFH�PHDVXUHV�IRU� WKH�GLIIHUHQW�VLJQLILFDQW�
LQKHUHQW�YDOXHV�IRU�D�UDQJH�RI�VFHQDULRV���+RZHYHU��DGYLFH�RQ�SHUIRUPDQFH�PHDVXUHV�IRU�RWKHU�
VXEVHWV�RI� VLJQLILFDQW� LQKHUHQW�YDOXHV�� DQG�SULRULWLVDWLRQ� DFURVV� WKHVH� VXEVHWV�� LV� EH\RQG� WKH�
VFRSH�RI�WKLV�UHSRUW��
�
���� $GYDQFHV�LQ�FRQVHUYDWLRQ�VFLHQFH�DQG�ELRGLYHUVLW\�VLJQLILFDQFH�FULWHULD�
$GYDQFHV� LQ�FRQVHUYDWLRQ�VFLHQFH�VLQFH� WKH�GHYHORSPHQW�RI�VLJQLILFDQFH�DVVHVVPHQW�FULWHULD�
IRU� WKH� 31$3� LQ� WKH� ����V� KDYH� FRQVLGHUDEOH� EHDULQJ� RQ� WKH� VHOHFWLRQ� DQG� GHVLJQ� RI�
VLJQLILFDQFH� FULWHULD� IRU� ELRGLYHUVLW\� VLJQLILFDQW� LQKHUHQW� YDOXHV�� � ,Q� SDUWLFXODU�� WKH� ODVW� WZR�
GHFDGHV�KDV�VHHQ�WKH�GHYHORSPHQW��ODUJHO\�RYHUVHDV��RI�V\VWHPDWLF�FRQVHUYDWLRQ�SODQQLQJ��WKH�
FODVVLILFDWLRQ� RI� ODQG� HQYLURQPHQWV� �/DQG� (QYLURQPHQWV� RI� 1HZ� =HDODQG��� UHYLVHG�
FODVVLILFDWLRQV� RI� 1HZ�=HDODQG¶V� WKUHDWHQHG� VSHFLHV�� DQG� WKH� HPHUJHQFH� RI�PHWDSRSXODWLRQ�
DQG�PHWDFRPPXQLW\�G\QDPLFV�DQG�ODQGVFDSH�HFRORJ\�DV�PDMRU�UHVHDUFK�WKHPHV����
�
.H\�DGYDQFHV�IRU�VLJQLILFDQFH�DVVHVVPHQW�IURP�V\VWHPDWLF�FRQVHUYDWLRQ�SODQQLQJ�LQFOXGH�WKH�
XVH� RI� TXDQWLWDWLYH� WDUJHWV� DQG� SHUIRUPDQFH�PHDVXUHV� WR� GLUHFW� FRQVHUYDWLRQ� HIIRUW�� DQG� WKH�
TXDQWLWDWLYH� HVWLPDWLRQ� RI� WKH� UHSUHVHQWDWLYHQHVV� DQG� YXOQHUDELOLW\� RI� WHUUHVWULDO� ODQG�
HQYLURQPHQWV���7KHVH�DGYDQFHV�DUH�GLVFXVVHG�LQ�JUHDWHU�GHWDLO�LQ�:DONHU�HW�DO�������D�����
�
6\VWHPDWLF� FRQVHUYDWLRQ� SODQQLQJ� KDV� DOVR� LQIRUPHG� HFRV\VWHP� FODVVLILFDWLRQ� DQG�
SULRULWLVDWLRQ�SURFHVVHV� WKDW�DUH� UHOHYDQW� WR�VLJQLILFDQFH�DVVHVVPHQW�� �)RU�H[DPSOH�� WKH�GUDIW�
:21,� �:DWHUV� RI� 1DWLRQDO� ,PSRUWDQFH�� FODVVLILFDWLRQ� GUDZV� RQ� V\VWHPDWLF� FRQVHUYDWLRQ�
SODQQLQJ�FRQFHSWV�WR�LGHQWLI\�SULRULW\�ULYHUV�WKDW�DUH�VLJQLILFDQW�IRU�DTXDWLF�ELRGLYHUVLW\���7KLV�
FODVVLILFDWLRQ�ZLOO� EH� DEOH� WR� EH� XVHG� WR� UHFRJQLVH� WKRVH� FDWFKPHQWV� WKDW� DUH� VLJQLILFDQW� IRU�
ELRGLYHUVLW\�LQ�WKH�IXWXUH��
�
7KH� GHYHORSPHQW� RI� WKH� 1HZ� =HDODQG� WKUHDW� FODVVLILFDWLRQ� V\VWHP� �0ROOR\� HW� DO�� ������
SURYLGHV�D�FRQVLVWHQW��DXWKRULWDWLYH�EDVLV�WR�FODVVLI\�VSHFLHV�RQ�WKH�EDVLV�RI�H[WLQFWLRQ�WKUHDW���
:H� LQFRUSRUDWH� WKLV� V\VWHP� LQ� RXU� ELRGLYHUVLW\� VLJQLILFDQFH� &ULWHULRQ� ��� 5DULW\��
GLVWLQFWLYHQHVV�DQG�VSHFLDO�IHDWXUHV����
�
6LJQLILFDQFH�DVVHVVPHQW�LV�FRQWHQWLRXV�EHFDXVH�RI�FRPSHWLQJ�LQWHUHVW�DQG�ODQG�XVH�GHPDQGV���
7KH�SURFHGXUH�IRU�VLJQLILFDQFH�DVVHVVPHQW�WKHUHIRUH�QHHGV�WR�EH�DV�ULJRURXV�DV�SRVVLEOH��L�H��
REMHFWLYH�� H[SOLFLW�� DQG� UHSHDWDEOH��� � ,Q� GHYHORSLQJ� WKLV� IUDPHZRUN�� ZH� KDYH� WDNHQ� WKH�
RSSRUWXQLW\�WR�GUDZ�RQ�WKH�DGYDQFHV�DERYH�WR�UHFRPPHQG�H[SOLFLW��TXDQWLWDWLYH�FULWHULD�DV�IDU�
DV�LV�FXUUHQWO\�SRVVLEOH��DQG�WR�OLQN�WKHVH�WR�VLPLODUO\�TXDQWLWDWLYH�FRQVHUYDWLRQ�SHUIRUPDQFH�
PHDVXUHV�� � +RZHYHU�� VFLHQFH� LV� FXUUHQWO\� LQDGHTXDWH� WR� VXSSRUW� WKH� GHYHORSPHQW� RI�
TXDQWLWDWLYH�FULWHULD�IRU�GLVWLQFWLYHQHVV�DQG�VXVWDLQDELOLW\�UHTXLUHPHQWV�����
�
0HWDSRSXODWLRQ�DQG�PHWDFRPPXQLW\�G\QDPLFV�DQG�ODQGVFDSH�HFRORJ\�KDYH�EURXJKW�DERXW�D�
NH\�VKLIW�LQ�WKH�IRFXV�RI�FRQVHUYDWLRQ�HIIRUW�WKDW�LV�H[WUHPHO\�UHOHYDQW�IRU�WKH�GHYHORSPHQW�RI�
PRGHUQ� ELRGLYHUVLW\� VLJQLILFDQFH� FULWHULD�� � � 7KH� FKDQJH� LQ� HPSKDVLV� KDV� EHHQ� IURP� ³VWDPS�
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FROOHFWLQJ´� ±� L�H�� IURP� SURYLGLQJ� IRU� WKH� VXUYLYDO� DQG� SUHVHUYDWLRQ� RI� DW� OHDVW� RQH�
UHSUHVHQWDWLYH�³VDPSOH´�RU�³H[DPSOH´�±�WR�SURYLGLQJ�IRU�WKH�PDLQWHQDQFH�DQG�UHVWRUDWLRQ�RI�
KHDOWK\� IXQFWLRQLQJ� VWDWHV� �HFRV\VWHPV�� RU� YLDEOH� SRSXODWLRQV� �VSHFLHV�� DFURVV� WKHLU� QDWXUDO�
UDQJH�� IROORZLQJ� UHFRJQLWLRQ� WKDW� WKH� VWDWLF� SUHVHUYDWLRQ� RI� RQH� RU� D� IHZ� UHSUHVHQWDWLYH�
VDPSOHV�RU�H[DPSOHV�RI�SUHVHQW�VWDWHV�ZLOO�EH�LQDGHTXDWH�IRU�WKH�VXUYLYDO�RI�PDQ\�HFRV\VWHPV�
DQG�VSHFLHV�LQWR�WKH�IXWXUH���7KH�IRFXV�KDV�WKHUHIRUH�VKLIWHG�WR�WKH�UHTXLUHPHQWV�WR�VXVWDLQ�WKH�
HVVHQWLDO�SURFHVVHV� WKDW�PDLQWDLQ� WKH� IXOO� UDQJH�RI�HFRV\VWHPV�DQG�VSHFLHV�� � ,Q�RWKHU�ZRUGV��
WKH�DLP�LV�QRZ�WR�UHWDLQ�D�QHWZRUN�RI�LQGLJHQRXV�FRPPXQLWLHV��ZLWK�OLQNV�DQG�FRUULGRUV��WKDW�
LV�VXIILFLHQW�WR�PDLQWDLQ��DQG�UHVWRUH��QDWLYH�ELRGLYHUVLW\�WKURXJKRXW�WKH�ODQGVFDSH����
�
7KLV� XQGHUVWDQGLQJ� UHTXLUHV� PRGHUQ� VLJQLILFDQFH� FULWHULD� WR� GLUHFW� DWWHQWLRQ� DZD\� IURP�
LQGLYLGXDO�VLWHV�RU�DUHDV���,QVWHDG��WKHVH�FULWHULD�ZLOO�QHHG�WR�WDNH�LQWR�IXOO�DFFRXQW�WKH�VSDWLDO�
FRQWH[W� DQG� FRQILJXUDWLRQ� RI� IHDWXUHV�� DQG� WKH� PRELOLW\� UHTXLUHPHQWV� RI� HOHPHQWV� RI�
LQGLJHQRXV� ELRGLYHUVLW\�� � 7KH� LPSRUWDQFH� RI� VRPH� VSDWLDO� UHTXLUHPHQWV� �H�J�� EXIIHUV� DQG�
OLQNDJHV��KDYH�WUDGLWLRQDOO\�EHHQ�FRQVLGHUHG�LQ�WKH�DVVHVVPHQW�RI�VLJQLILFDQFH��H�J��6WDQGDUGV�
�� DQG� �� RI� $SSHQGL[� �� RI� WKH� 'HSDUWPHQW� RI� &RQVHUYDWLRQ� 7HQXUH� 5HYLHZ� 0DQXDO����
+RZHYHU�� ZH� GHVFULEH� IRXU� DVSHFWV� RI� VXVWDLQDELOLW\� UHTXLUHPHQWV� �&ULWHULRQ� ��� WKDW� DUH�
GHVLJQHG�WR�HQVXUH�VSDWLDO�UHTXLUHPHQWV�IRU�SHUVLVWHQFH�DUH�IXOO\�FRQVLGHUHG��DQG�UHFRPPHQG�
WKDW� VSDWLDO� UHTXLUHPHQWV� IRU�SHUVLVWHQFH�DUH� LQWHJUDO� WR� WKH�VSDWLDO�GHILQLWLRQ�RI�ELRGLYHUVLW\�
VLJQLILFDQW�LQKHUHQW�YDOXHV��
�
���� &ULWHULD�QRW�VXJJHVWHG�IRU�DVVHVVPHQW�RI�ELRGLYHUVLW\�VLJQLILFDQFH�
&ULWHULD� WKDW� ZHUH� XVHG� LQ� WKH� 31$3� WR� JLYH� SULRULW\� IRU� SURWHFWLRQ� WR� WKH�PRVW� QDWXUDO� RU�
LQWDFW�IHDWXUHV�DUH�QRW�DSSURSULDWH�LQ�ELRGLYHUVLW\�VLJQLILFDQFH�FULWHULD���,W�KDV�EHHQ�UHFRJQLVHG�
IRU�DW�OHDVW�WKUHH�GHFDGHV��H�J��6XOOLYDQ�	�6KDIIHU�������WKDW�UHSUHVHQWDWLYHQHVV�LV�OHVV�OLNHO\�
WR�EH�DFKLHYHG�ZKHQ�SULRULW\�IRU�SURWHFWLRQ�LV�DFFRUGHG�WR�WKH�OHDVW�PRGLILHG�DUHDV��3UHVVH\�
������3UHVVH\�	�7DIIV�����D��E��� �7KLV� LV�EHFDXVH� UHDOLVWLF�RSSRUWXQLWLHV� IRU�SURWHFWLRQ�DUH�
QDUURZHG�GRZQ�RYHU� WLPH� WR�D�GLPLQLVKLQJ�VHW�RI� IHDWXUHV� WKDW�DUH� VDIHVW� IURP�FOHDUDQFH�RU�
SHVW� LQYDVLRQ� SUHVVXUHV� �3UHVVH\� 	� 7DIIV� ����D�� E�� 5RXJHW� HW� DO�� ����D�� E��� � $FKLHYLQJ�
UHSUHVHQWDWLYHQHVV��L�H��SURWHFWLQJ�UHSUHVHQWDWLYHV�RI�WKH�IXOO�UDQJH�RI�ELRORJLFDO�GLYHUVLW\��LV�
WKHUHIRUH�D�UHWUHDWLQJ�RSWLRQ���,I�UHSUHVHQWDWLYHQHVV�JRDOV�DUH�WR�EH�PHW��LQWHUQDWLRQDO�UHVHDUFK�
LQGLFDWHV�WKDW�SULRULW\�DQG�XUJHQF\�VKRXOG�EH�DFFRUGHG�WR�WKH�SURWHFWLRQ�RI� WKH�PRVW�UDSLGO\�
UHWUHDWLQJ� RSSRUWXQLWLHV�� L�H�� WKRVH� QDWXUDO� IHDWXUHV� �HFRV\VWHPV�� FRPPXQLWLHV�� VSHFLHV�� IRU�
ZKLFK� WKHUH� LV� WKH�JUHDWHVW� OLNHOLKRRG�RI� LPPLQHQW� ORVV�RU�GHJUDGDWLRQ�XQGHU�FXUUHQW�DQG�RU�
IXWXUH� ODQG� XVHV� �:RUOG� 5HVRXUFHV� ,QVWLWXWH� ������ 3UHVVH\� ������ 3UHVVH\�	� 7DIIV� ����E����
3ULRULWLVLQJ� WKH� SURWHFWLRQ� RI� WKRVH� HQYLURQPHQWV� WKDW� DUH� XQGHU� OLWWOH� WKUHDW� KDV� UHDO�
ELRGLYHUVLW\� FRVWV�� LQ� WKDW� RSSRUWXQLWLHV� IRU� EHWWHU� RYHUDOO� ELRGLYHUVLW\� RXWFRPHV� ZLOO� EH�
PLVVHG��DQG�WKHUH�ZLOO�EH�DQ�LQFUHDVH�LQ�YXOQHUDELOLW\��L�H��WKH�OLNHOLKRRG�DQG�RU�LPPLQHQFH�RI�
ELRGLYHUVLW\�ORVV�����
�
7KH�FHQWUDO�SXUSRVH�RI� WKH�ELRGLYHUVLW\� VLJQLILFDQFH�FULWHULD�ZH�SURSRVH� LV� WR� LGHQWLI\� WKRVH�
IHDWXUHV�XQGHU�WKH�PRVW�LPPLQHQW�WKUHDW�RI�ORVV�RU�GHJUDGDWLRQ��L�H��WKH�PRVW�XUJHQW�SULRULWLHV�
IRU�SURWHFWLRQ�LI�WKH�IXOO�UDQJH�RI�ELRGLYHUVLW\�LV�WR�EH�UHWDLQHG���,W�IROORZV�WKDW�WKHVH�IHDWXUHV�
ZLOO� VHOGRP�EH�HLWKHU�SUHGRPLQDQWO\�QDWXUDO� LQ�FKDUDFWHU��RU�H[KLELW� V\PSWRPV� WKDW�SRLQW� WR�
H[FHOOHQW� SURVSHFWV� RI� ORQJ�WHUP� YLDELOLW\�� � 6SHFLILFDOO\�� IRU� WKHVH� UHDVRQV�� 31$3� FULWHULD�
³QDWXUDOQHVV´� DQG� ³ORQJ�WHUP� HFRORJLFDO� YLDELOLW\´� DUH� QRW� UHOHYDQW� IRU� WKH� DVVHVVPHQW� RI�
ELRGLYHUVLW\� VLJQLILFDQFH�� � +RZHYHU�� ZH� GR� VXJJHVW� WKDW� DVSHFWV� RI� ERWK� QDWXUDOQHVV�
�LQGLJHQRXV�GRPLQDQFH��DQG�YLDELOLW\��VHOI�UHJHQHUDWLRQ�DQG�SRWHQWLDO�VSHFLHV�RFFXSDQF\��DUH�
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UHOHYDQW� IRU� LGHQWLI\LQJ� HQYLURQPHQWV� DQG� YHJHWDWLRQ� WKDW� DUH� QDWXUDO� FKDUDFWHU� VLJQLILFDQW�
LQKHUHQW�YDOXHV��
�
7KH� 31$3� FULWHULRQ� ³GLYHUVLW\� DQG� SDWWHUQ´� LV� DOVR� RPLWWHG� DV� D� ELRGLYHUVLW\� VLJQLILFDQFH�
FULWHULRQ��� �7KLV�FULWHULRQ�ZDV�XVXDOO\�XVHG�WR�UHFRJQLVH�WKH�YDULDELOLW\�WKDW�RFFXUV�ZLWKLQ�DQ�
DUHD��DQG�WR�UDQN�PRUH�GLYHUVH�DUHDV�DV�PRUH�VLJQLILFDQW���+RZHYHU��ZKLOH�VRPH�FRPPXQLWLHV�
DUH�QDWXUDOO\�GLYHUVH�DQG�RWKHUV�DUH�QRW��ERWK�DUH�LPSRUWDQW�IRU�PDLQWDLQLQJ�WKH�IXOO�UDQJH�RI�
LQGLJHQRXV�ELRGLYHUVLW\���:H�WKHUHIRUH�DJUHH�ZLWK�1RUWRQ�	�5RSHU�/LQGVD\��������ZKR�DOVR�
FRQFOXGH�WKDW�WKLV�FULWHULRQ�LV�QRW�DSSURSULDWH�IRU�VLJQLILFDQFH�DVVHVVPHQW����
�
�
��� &RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV�
�
• 7KHUH�KDYH�EHHQ� VRPH� VLJQLILFDQW� VKLIWV� LQ� HPSKDVLV� LQ� FRQVHUYDWLRQ�JRDOV� WKURXJK� WKH�

ODWWHU�SDUW�RI�WKH���WK�FHQWXU\���&ULWHULD�XVHG�WR�DVVHVV�VLJQLILFDQW�LQKHUHQW�YDOXHV�QHHG�WR�
EH�XSGDWHG�WR�UHIOHFW�WKHVH�FKDQJHV����

�
• 5HYLVHG�FULWHULD�HPSKDVLVH�WKDW�VLPSOH�VWDWLF�SUHVHUYDWLRQ�RI�RQH�RU�PRUH�VDPSOHV�LV�RIWHQ�

LQDGHTXDWH�IRU�SHUVLVWHQFH��DQG�WKDW�PDLQWDLQLQJ�SURFHVVHV�UHTXLUHG�WR�VXVWDLQ�HFRV\VWHPV�
DQG�VSHFLHV�LQ�KHDOWK\�IXQFWLRQLQJ�VWDWHV�LV�D�SULPDU\�UHTXLUHPHQW��

�
• 3HUVLVWHQFH�RI�ELRGLYHUVLW\�RYHU�WLPH�UHTXLUHV�SURWHFWLRQ�RI�ERWK�ELRGLYHUVLW\�SDWWHUQ�DQG�

WKH�HFRORJLFDO�SURFHVVHV�WKDW�VXVWDLQ�WKLV�SDWWHUQ����
�

• 0RGHUQ�FULWHULD�DOVR�UHFRJQLVH� WKDW�D�SULPDU\�IRFXV�RQ�UHODWLYHO\�SULVWLQH�DUHDV�ZLOO�QRW�
IXOILOO� WKH� JRDO� RI� PDLQWDLQLQJ� D� IXOO� UDQJH� RI� LQGLJHQRXV� ELRGLYHUVLW\�� � )RU� WKLV� WR� EH�
DFKLHYHG��SULRULW\�DQG�XUJHQF\�VKRXOG�EH�DFFRUGHG�WR�SURWHFWLRQ�RI�IHDWXUHV�ZLWK�JUHDWHVW�
OLNHOLKRRG�RI�LPPLQHQW�ORVV�RU�GHJUDGDWLRQ�XQGHU�FXUUHQW�DQG�RU�IXWXUH�ODQG�XVHV����

�
• 7ZR�W\SHV�RI�VLJQLILFDQFH�FULWHULD��UDQNLQJ�DQG�ELQDU\��KDYH�EHHQ�XVHG�LQ�1HZ�=HDODQG���

:H�VXJJHVWV�WKDW�ELQDU\�FULWHULD�DUH�FRQVLVWHQW�ZLWK�WKH�&3/$��L�H��D�IHDWXUH�LV�DVVHVVHG�DV�
HLWKHU�VLJQLILFDQW�RU�QRW��

�
• (QYLURQPHQWV� DQG� YHJHWDWLRQ� PD\� EH� VLJQLILFDQW� LQKHUHQW� YDOXHV� IRU� PDQ\� GLIIHUHQW�

UHDVRQV�� �:H�FRPPHQW�RQ�RQO\� WKUHH� LQ� WKLV� UHSRUW�� ����QDWXUDO�FKDUDFWHU� ����HFRV\VWHP�
VHUYLFHV�� DQG� ���� ELRGLYHUVLW\�� � +RZHYHU�� RXU� SULPDU\� IRFXV� LV� RQ� WKH� WKLUG� FDWHJRU\�
�ELRGLYHUVLW\���

�
• :H� VXJJHVW� WZR� HFRORJLFDO� LQWHJULW\� FULWHULD� IRU� WKH� DVVHVVPHQW� RI� HQYLURQPHQWV� DQG�

YHJHWDWLRQ� WKDW� DUH� VLJQLILFDQW� LQKHUHQW� YDOXHV� RI� QDWXUDO� FKDUDFWHU�� � 7KHVH� DUH� ����
LQGLJHQRXV�GRPLQDQFH��DQG�����VHOI�UHJHQHUDWLRQ�DQG�SRWHQWLDO�VSHFLHV�RFFXSDQF\��

�
• (QYLURQPHQWV�DQG�YHJHWDWLRQ�PD\�DOVR�EH�VLJQLILFDQW�LQKHUHQW�YDOXHV�IRU�WKH�SURYLVLRQ�RI�

HFRV\VWHP� VHUYLFHV�� � $� IXOO� GLVFXVVLRQ� RI� W\SHV� DQG� YDOXHV� RI� HFRV\VWHP� VHUYLFHV� LV�
EH\RQG�WKH�VFRSH�RI�WKLV�UHSRUW�� �:H�KLJKOLJKW�ZDWHU�SXULILFDWLRQ��ZDWHU�\LHOG�DQG�IORRG�
PLWLJDWLRQ�DV�NH\�HFRV\VWHP�VHUYLFHV�SURYLGHG�E\�LQGLJHQRXV�YHJHWDWLRQ�FRYHU�LQ�WKH�KLJK�
FRXQWU\�����

�
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• 9HJHWDWLRQ� DQG� HQYLURQPHQWV� PD\� EH� FRQVLGHUHG� VLJQLILFDQW� LQKHUHQW� YDOXHV� IRU� WKHLU�
FRQWULEXWLRQ� WR� PDLQWDLQLQJ� WKH� IXOO� UDQJH� RI� LQGLJHQRXV� ELRGLYHUVLW\�� � %LRGLYHUVLW\�
VLJQLILFDQW� LQKHUHQW� YDOXHV� UHTXLUH� D� GLIIHUHQW� GHILQLWLRQ� IURP� QDWXUDO� FKDUDFWHU� DQG�
HFRV\VWHP� VHUYLFHV� VLJQLILFDQW� LQKHUHQW� YDOXHV�� DQG� WKHUHIRUH� GLIIHUHQW� VLJQLILFDQFH�
FULWHULD��

�
• :H� VXJJHVW� WKDW� DQ� DSSURSULDWH� GHILQLWLRQ� RI� ELRGLYHUVLW\� VLJQLILFDQW� LQKHUHQW� YDOXHV� LV�

WKRVH� IHDWXUHV� UHTXLULQJ� SURWHFWLRQ� LQ� RUGHU� WR� VXVWDLQ� WKH� IXOO� UDQJH� RI� LQGLJHQRXV�
ELRGLYHUVLW\�DFURVV�WKH�ODQGVFDSH����

�
• 7KUHH� FULWHULD� DUH� XVHG� WR� DVVHVV�ZKHWKHU� HQYLURQPHQWV� DQG� YHJHWDWLRQ� DUH� ELRGLYHUVLW\�

VLJQLILFDQW�LQKHUHQW�YDOXHV�E\�WKH�DERYH�GHILQLWLRQ���7KH�ILUVW�WZR�FULWHULD�DUH�WR�UHFRJQLVH�
IHDWXUHV�RI�ELRGLYHUVLW\�SDWWHUQ�UHTXLULQJ�SURWHFWLRQ���7KH\�DUH��

��� 5HSUHVHQWDWLYHQHVV�DQG�YXOQHUDELOLW\��DQG��
��� 5DULW\�RU�GLVWLQFWLYHQHVV�

�
• $�WKLUG�FULWHULRQ�LV�XVHG�WR�DVVHVV�WKH�HFRORJLFDO�SURFHVVHV�WKDW�PXVW�EH�SURWHFWHG�LI�WKRVH�

IHDWXUHV�DUH�WR�SHUVLVW�RYHU�WLPH���7KLV�FULWHULRQ��
��� 6XVWDLQDELOLW\�UHTXLUHPHQWV��

LV�DSSOLHG�WR�HDFK�RI�WKH�VLJQLILFDQW�ELRGLYHUVLW\�SDWWHUQ�IHDWXUHV�LGHQWLILHG�E\�&ULWHULRQ���
RU������7KH�WRWDO�DUHD��LGHQWLILHG�IHDWXUH�DQG�VXVWDLQDELOLW\�UHTXLUHPHQWV��LV�WKH�VLJQLILFDQW�
LQKHUHQW�YDOXH��

�
• 7KHVH�ELRGLYHUVLW\�VLJQLILFDQFH�FULWHULD�LGHQWLI\�RQO\�WKRVH�QDWXUDO�IHDWXUHV��HFRV\VWHPV��

FRPPXQLWLHV��VSHFLHV��WKDW�DUH�DW�JUHDWHVW�ULVN�RI�ORVV�RU�GHJUDGDWLRQ�XQGHU�FXUUHQW�DQG�RU�
IXWXUH� ODQG� XVHV�� � 7KH� FULWHULD� DUH� WKHUHIRUH� FRQVHUYDWLYH� UDWKHU� WKDQ� SUHFDXWLRQDU\���
)HDWXUHV�PHHWLQJ�WKH�FULWHULD�DUH�SULRULWLHV�IRU�SURWHFWLRQ�WR�PHHW� WKH�JRDO�RI�KDOWLQJ�WKH�
GHFOLQH�RI�LQGLJHQRXV�ELRGLYHUVLW\��
�

• 0DQ\� DUHDV� FRQWULEXWLQJ� WR� WKH� PDLQWHQDQFH� RI� WKH� IXOO� UDQJH� LQGLJHQRXV� ELRGLYHUVLW\�
DFURVV� WKH� ODQGVFDSH� ZLOO� QRW� PHHW� WKH� DERYH� FULWHULD� IRU� ELRGLYHUVLW\� VLJQLILFDQFH���
%HFDXVH� WKHVH� OHVV� LPPLQHQWO\� WKUHDWHQHG� IHDWXUHV� ZLOO� W\SLFDOO\� EH� OHVV� PRGLILHG�� ZH�
DQWLFLSDWH� WKDW� WKH\� VKRXOG� PHHW� FULWHULD� IRU� VLJQLILFDQW� LQKHUHQW� YDOXHV� RI� QDWXUDO�
FKDUDFWHU�DQG�RU�HFRV\VWHP�VHUYLFHV���
�

• :KHUH� SRVVLEOH�� ZH� UHFRPPHQG� REMHFWLYH�� TXDQWLWDWLYH� DVVHVVPHQW� IUDPHZRUNV� IRU�
GHWHUPLQLQJ� ELRGLYHUVLW\� VLJQLILFDQFH� E\� WKHVH� FULWHULD�� � +RZHYHU�� IRU� VRPH� FULWHULD��
TXDQWLWDWLYH�IUDPHZRUNV�DUH�QRW�\HW�DYDLODEOH��DQG�DVVHVVPHQW�ZRXOG�WKHUHIRUH�QHHG�WR�EH�
EDVHG�RQ�WKH�EHVW�DYDLODEOH�HFRORJLFDO�NQRZOHGJH��
�

• :H�VXJJHVW�DQ�H[SOLFLW�GHFLVLRQ�PDNLQJ�SURFHVV� WKDW�PD\�EH�XVHG� LQ� WKH�DVVHVVPHQW�RI�
ELRGLYHUVLW\�VLJQLILFDQFH����

�
• :H�VXJJHVW�D�V\VWHPDWLF�DSSOLFDWLRQ�RI�WKH�WKUHH�ELRGLYHUVLW\�VLJQLILFDQFH�FULWHULD�ZLWKLQ�

DQ�H[SOLFLW�IUDPHZRUN�DW�WKUHH�VFDOHV��
�

• :H� VXJJHVW� WKDW� WKH� DVVHVVPHQW� RI� VLJQLILFDQW� LQKHUHQW� YDOXHV� XVLQJ� ELQDU\� FULWHULD� EH�
VHSDUDWHG�IURP�WKHLU�SULRULWLVDWLRQ�IRU�SURWHFWLRQ���7KH�EHQHILWV�RI�WKLV�DUH��FRQVLVWHQF\�RI�
LGHQWLILFDWLRQ��IXOO�VFRSLQJ�RI�WKH�SURWHFWLRQ�QHHG��WUDQVSDUHQF\�RI�SULRULWLVDWLRQ��DQG�WKH�
DELOLW\�WR�REMHFWLYHO\�DVVHVVPHQW�DQG�UHSRUW�SURJUHVV�WRZDUGV�WKH�RYHUDUFKLQJ�REMHFWLYH��
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�
• :H�DGYLVH�WKDW�WKH�SULRULWLVDWLRQ�RI�ELRGLYHUVLW\�VLJQLILFDQW�LQKHUHQW�YDOXHV�PD\�EH�JXLGHG�

E\�WKH�PD[LPLVDWLRQ�RI�ELRGLYHUVLW\�SHUIRUPDQFH�PHDVXUHV��
�
�
��� $FNQRZOHGJHPHQWV�
�
7KH� DXWKRUV� WKDQN�$QQH�$XVWLQ� DQG�&KULVWLQH�%H]DU� IRU� HGLWRULDO� LQSXW��:HQG\�:HOOHU� IRU�
ZRUGSURFHVVLQJ��DQG�%UXFH�%XUQV��*UDQW�+XQWHU�DQG�.HOYLQ�/OR\G�IRU�UHYLHZLQJ�D�GUDIW���:H�
WKDQN� 5RELQ� 0DF,QWRVK� DQG� *UDQW� +XQWHU� IRU� WKHLU� FRQVLGHUDEOH� KHOS� ZLWK� OLDLVRQ� DQG�
FRRUGLQDWLRQ�� DQG� PDQ\� FROOHDJXHV�� SDUWLFXODUO\� %UXFH� &ODUNVRQ�� *HRII� 5RJHUV�� 7KHR�
6WHSKHQV�DQG�'HE�:LOVRQ�IRU�LQWHOOHFWXDO�LQSXW�DQG�WKH�GHYHORSPHQW�RI�WKH�LGHDV�EHKLQG�WKLV�
ZRUN��
�
�
��� 5HIHUHQFHV�
�
%DUELHU�� (�%��� $GDPV�� :�0�� DQG� .LPPDJH�� .�� ������ $Q� HFRQRPLF� YDOXDWLRQ� RI� ZHWODQG�
EHQHILWV�� ,Q�� +ROOLV�� *�(��� $GDPV�� :�0��� $PLQX�.DQR�� 0�� �HGV��� 7KH� +DGHMLD�1JXUX�
:HWODQGV�±�HQYLURQPHQW�� HFRQRPLFV�DQG�VXVWDLQDEOH�GHYHORSPHQW�RI�D�6DKHOLDQ� IORRGSODLQ��
,8&1��*ODQG��6ZLW]HUODQG���
%ULVNLH�� -�9���0DFNLQWRVK��0�� ������+DWFKLQJ� IDLOXUH� LQFUHDVHV�ZLWK� VHYHULW\� RI� SRSXODWLRQ�
ERWWOHQHFNV�LQ�ELUGV���3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV��86$����������±������
&DVVLQHOOR� -��� *RPHQGLR�� 0��� 5ROGDQ�� (�5�6�� ������ 5HODWLRQVKLS� EHWZHHQ� FRHIILFLHQW� RI�
LQEUHHGLQJ�DQG�SDUDVLWH�EXUGHQ�LQ�HQGDQJHUHG�JD]HOOHV��&RQVHUYDWLRQ�%LRORJ\���������±������
&RQQHOO�� -�� ������ � 'UDIW� ,,�� 'HSDUWPHQW� RI� &RQVHUYDWLRQ� JXLGDQFH� RI� VLJQLILFDQW� LQKHUHQW�
YDOXHV� �6,9V�� XQGHU� WKH� 7HQXUH� 5HYLHZ� SURJUDPPH� &URZQ� 3DVWRUDO� /DQGV� $FW� �&3/$����
2WDJR�&RQVHUYDQF\��'HSDUWPHQW�RI�&RQVHUYDWLRQ�����
�
&RVWDQ]D�� 5��� G
$UJH�� 5��� GH�*URRW�� 5��� )DUEHU�� 6��� *UDVVR��0��� +DQQRQ�� %��� /LPEXUJ�� .���
1DHHP��6���2
1HLOO��5�9���3DUXHOR��-���5DVNLQ��5�*���6XWWRQ��3���YDQ�GHQ�%HOW��0��������7KH�
YDOXH�RI�WKH�ZRUOG
V�HFRV\VWHP�VHUYLFHV�DQG�QDWXUDO�FDSLWDO���1DWXUH������������$OVR�UHSULQWHG�
LQ�(FRORJLFDO�(FRQRPLFV������±����������
&XQQLQJKDP��0���0RULW]�� &�� ������*HQHWLF� HIIHFWV� RI� IRUHVW� IUDJPHQWDWLRQ� RQ� D� UDLQIRUHVW�
UHVWULFWHG�OL]DUG��6FLQFLGDH��*Q\SHWVFLQFXV�TXHHQVODQGLDH���%LRORJLFDO�&RQVHUYDWLRQ�������±
����
'DYLV�� 0�� ������ 5HYLVHG� 7HQXUH� 5HYLHZ� &ULWHULD�� � 'UDIW� UHSRUW� WR� WKH� 'HSDUWPHQW� RI�
&RQVHUYDWLRQ���
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GH� /DQJH�� 3�-��� 1RUWRQ�� '�$��� +HHQDQ�� 3�%��� &RXUWQH\�� 6�3��� 0ROOR\�� %�3�-��� 2JOH�� &�&���
5DQFH��%�'���-RKQVRQ��3�1���+LWFKPRXJK��5��������7KUHDWHQHG�DQG�XQFRPPRQ�SODQWV�RI�1HZ�
=HDODQG��1HZ�=HDODQG�-RXUQDO�RI�%RWDQ\�������±����
'HELQVNL�� '�0��� +ROW�� 5�'�� ������ $� VXUYH\� DQG� RYHUYLHZ� RI� KDELWDW� IUDJPHQWDWLRQ�
H[SHULPHQWV��&RQVHUYDWLRQ�%LRORJ\��������±�����
�
'HSDUWPHQW� RI� &RQVHUYDWLRQ� 7HQXUH� 5HYLHZ� 0DQXDO�� � 'HSDUWPHQW� RI� &RQVHUYDWLRQ��
:HOOLQJWRQ��KWWS���ZZZ�GRF�JRYW�Q]�&RQVHUYDWLRQ�/DQG�7HQXUH�5HYLHZ�3DVWRUDO�0DQXDO�����
�
'HSDUWPHQW�RI�&RQVHUYDWLRQ��'2&��	�0LQLVWU\�IRU�WKH�(QYLURQPHQW��0I(��������7KH�1HZ�
=HDODQG�ELRGLYHUVLW\�VWUDWHJ\��:HOOLQJWRQ��'2&�	�0I(��
(QYLURQPHQW�:DLNDWR� ������ 3URWHFWLQJ� /DNH� 7DXSR�� D� SDUWQHUVKLS� DSSURDFK�� (QYLURQPHQW�
:DLNDWR�5HJLRQDO�&RXQFLO��
)DKH\�� %�'��� -DFNVRQ�� 5�-�� ������ +\GURORJLFDO� LPSDFWV� RI� FRQYHUWLQJ� QDWLYH� IRUHVWV� DQG�
JUDVVODQGV� WR� SLQH� SODQWDWLRQV�� 6RXWK� ,VODQG�� 1HZ� =HDODQG�� $JULFXOWXUH� DQG� )RUHVW�
0HWHRURORJ\�������±����
*RRGODQG�� 5��� 'DO\�� +�� ������ � (QYLURQPHQWDO� VXVWDLQDELOLW\�� XQLYHUVDO� DQG� QRQQHJRWLDEOH���
(FRORJLFDO�$SSOLFDWLRQV����������
+DOO��*�0�-���0F*ORQH��0�6�� ������)RUHVW� UHFRQVWUXFWLRQ� DQG� SDVW� FOLPDWLF� HVWLPDWHV� IRU� D�
GHIRUHVWHG�UHJLRQ�RI�VRXWK�HDVWHUQ�1HZ�=HDODQG��/DQGVFDSH�(FRORJ\��������±������
+DQVNL�� ,��� DQG�'�� 6LPEHUORII�� ������ 7KH�PHWDSRSXODWLRQ� DSSURDFK�� LWV� KLVWRU\�� FRQFHSWXDO�
GRPDLQ��DQG�DSSOLFDWLRQ�WR�FRQVHUYDWLRQ��SS���±����,Q�,��$��+DQVNL�DQG�0��(��*LOSLQ��HGV����
0HWDSRSXODWLRQ�%LRORJ\��$FDGHPLF�3UHVV��6DQ�'LHJR��&DOLIRUQLQD��
+DUGLQJ��0�$�� ������ 6RXWKODQG� SURWHFWLRQ� VWUDWHJ\�� D� UHSRUW� WR� WKH� 1DWXUH� +HULWDJH� )XQG�
&RPLWWHH��:HOOLQJWRQ��1DWXUH�+HULWDJH�)XQG���
+DUULVRQ��6���%UXQD��(��������+DELWDW� IUDJPHQWDWLRQ� DQG� ODUJH�VFDOH�FRQVHUYDWLRQ��:KDW�GR�
ZH�NQRZ�IRU�VXUH"��(FRJUDSK\��������±�����
+HGULFN�� 3�:��� .DOLQRZVNL�� 6�7�� ������ ,QEUHHGLQJ� GHSUHVVLRQ� LQ� FRQVHUYDWLRQ� ELRORJ\��
$QQXDO�5HYLHZV�(FRORJ\�DQG�6\VWHPDWLFV��������±�����
+XU\Q� HW� DO�� ������ � )UHVKZDWHU� HFRV\VWHPV�� ,Q�� 7KH� 1DWXUDO� +LVWRU\� RI� 6RXWKHUQ� 1HZ�
=HDODQG�� (GLWHG� E\� 'DUE\�� -�� )RUG\FH�� 5�(��� 0DUN�� $��� 3UREHUW�� .��� 7RZQVHQG�� &�� 2WDJR�
8QLYHUVLW\�3UHVV��
.DOLQRZVNL�� 6�7��� +HGULFN�� 3�:���0LOOHU�� 3�6�� ������ ,QEUHHGLQJ� GHSUHVVLRQ� LQ� WKH� 6SHNH¶V�
JD]HOOH�FDSWLYH�EUHHGLQJ�SURJUDP��&RQVHUYDWLRQ�%LRORJ\���������±������
.HOO\�� *�&��� 3DUN�� *�1�� HGV� ������ 1HZ� =HDODQG� 3URWHFWHG� 1DWXUDO� $UHDV� 3URJUDPPH�� $�
VFLHQWLILF� IRFXV��1HZ� =HDODQG� %LRORJLFDO� 5HVRXUFHV� &HQWUH� 3XEOLFDWLRQ� 1R���� :HOOLQJWRQ��
'HSDUWPHQW�RI�6FLHQWLILF�DQG�,QGXVWULDO�5HVHDUFK��3S����±����
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/HDWKZLFN��-��5���:LOVRQ��*���5XWOHGJH��'���:DUGOH��3���0RUJDQ��)���-RKQVWRQ��.���0F/HRG��
0���.LUNSDWULFN��5������D��/DQG�HQYLURQPHQWV�RI�1HZ�=HDODQG��$XFNODQG��'DYLG�%DWHPDQ�
/WG��
/HDWKZLFN��-��5���:LOVRQ��*���5XWOHGJH��'���:DUGOH��3���0RUJDQ��)���-RKQVWRQ��.���0F/HRG��
0��� .LUNSDWULFN�� 5�� ����D�� /DQG� HQYLURQPHQWV� RI� 1HZ� =HDODQG�� 7HFKQLFDO� *XLGH���
:HOOLQJWRQ��0LQLVWU\�IRU�WKH�(QYLURQPHQW�/DQGFDUH�5HVHDUFK��
/HDWKZLFN��-��5���0F*ORQH��0��6���:DONHU��6���LQ�SUHVV���1HZ�=HDODQG¶V�SRWHQWLDO�YHJHWDWLRQ�
SDWWHUQ���/LQFROQ��1HZ�=HDODQG��0DQDDNL�:KHQXD�3UHVV���
/HH��:�*���:DONHU��6��������6LJQLILFDQFH�RI�WKH�UHPDLQLQJ�LQGLJHQRXV�YHJHWDWLRQ�LQ�&HQWUDO�
2WDJR� �� SURWHFWLQJ� ELRGLYHUVLW\�ZLWKLQ� WKH� SURSRVHG�&HQWUDO�2WDJR� GLVWULFW� SODQ�� � /DQGFDUH�
5HVHDUFK�&RQWUDFW�5HSRUW�/&����������XQSXEOLVKHG���
/RYHMR\��7�(���%LHUUHJDDUG��5�2���5\ODQGV�-U��$�%���0DOFROP��&�(���4XLQWHOD��/�+���+DUSHU��
.�6��� %URZQ� -U��.�6��� 3RZHOO��$�+��� 3RZHOO��*�9�1��� 6FKXEDUW��+�2�5���+D\V��0�%�� ������
(GJH� DQG� RWKHU� HIIHFWV� RI� LVRODWLRQ� RQ� $PD]RQ� IRUHVW� IUDJPHQWV�� ,Q�� 6RXOH�� 0�(�� HG��
&RQVHUYDWLRQ�ELRORJ\��WKH�VFLHQFH�RI�VFDUFLW\�DQG�GLYHUVLW\��6XQGHUODQG��0DVV��3S�����±�������
0F$UWKXU�� 5�+��� :LOVRQ�� (�2�� ������ 7KH� WKHRU\� RI� LVODQG� ELRJHRJUDSK\�� � 3ULQFHWRQ�
8QLYHUVLW\�3UHVV��
0F(ZHQ��:�0��������(FRORJLFDO�UHJLRQV�DQG�GLVWULFWV�RI�1HZ�=HDODQG���UG�UHYLVHG�HGLWLRQ���
1HZ� =HDODQG� %LRORJLFDO� 5HVRXUFHV� &HQWUH� SXEOLFDWLRQ� 1R�� ��� :HOOLQJWRQ�� 'HSDUWPHQW� RI�
&RQVHUYDWLRQ��
0F*ORQH��0�6��������7KH�RULJLQ�RI�WKH�LQGLJHQRXV�JUDVVODQGV�RI�VRXWKHDVWHUQ�6RXWK�,VODQG�LQ�
UHODWLRQ�WR�SUH�KXPDQ�ZRRG\�HFRV\VWHPV��1HZ�=HDODQG�-RXUQDO�RI�(FRORJ\���������±����
0F*ORQH�� 0�6�� ������ � 9HJHWDWLRQ� KLVWRU\� RI� WKH� 6RXWK� ,VODQG� KLJK� FRXQWU\�� � /DQGFDUH�
5HVHDUFK�&RQWUDFW�5HSRUW�/&���������SUHSDUHG�IRU�/DQG�,QIRUPDWLRQ�1HZ�=HDODQG����
0ROOR\�� %�3�-��� %XUURZV�� &�-��� &R[�� -�(��� -RKQVWRQ�� -�$���:DUGOH�� 3�� ������ 'LVWULEXWLRQ� RI�
VXEIRVVLO�IRUHVW�UHPDLQV��HDVWHUQ�6RXWK�,VODQG��1HZ�=HDODQG��1HZ�=HDODQG�-RXUQDO�RI�%RWDQ\�
�����±����
0ROOR\�� -���%HOO��%���&ORXW��0���GH�/DQJH��3���*LEEV��*���*LYHQ��'���1RUWRQ��'���6PLWK��1���
6WHSKHQV��7��������&ODVVLI\LQJ�VSHFLHV�DFFRUGLQJ�WR� WKUHDW�RI�H[WLQFWLRQ��$�V\VWHP�IRU�1HZ�
=HDODQG�� � 7KUHDWHQHG� 6SHFLHV� 2FFDVLRQDO� 3XEOLFDWLRQ� ���� :HOOLQJWRQ�� 'HSDUWPHQW� RI�
&RQVHUYDWLRQ�����S��
0\HUV��6�&���3DUN��*�1���2YHUPDUV��)�%��������$�JXLGHERRN�IRU�WKH�UDSLG�HFRORJLFDO�VXUYH\�
RI�QDWXUDO� DUHDV��1HZ�=HDODQG�%LRORJLFDO�5HVRXUFHV�&HQWUH�3XEOLFDWLRQ�1R�����:HOOLQJWRQ��
'HSDUWPHQW�RI�&RQVHUYDWLRQ��
1RUWK�� +�� ������ ,V� YHJHWDWLRQ� VSDWLDO� FRQQHFWLYLW\� LPSRUWDQW� IRU� QHVWLQJ� EHOOELUGV"�
,QIRUPDWLRQ�LQ�)RUPDWLRQ�������±����
1RUWK�� +��� 6SXUU�� (���0HXUN�� &���1HZHOO�� &��� 'UHZ��.��� )HUULVV�� 6�� ������ >3RVWHU� DEVWUDFW@�
+DELWDW� DQG�GLVWULEXWLRQ�RI�NRULPDNR�EHOOELUG� LQ� DQG�DURXQG�&KULVWFKXUFK�� ,Q��*UHHQLQJ� WKH�
FLW\��EULQJLQJ�ELRGLYHUVLW\�EDFN�LQWR�WKH�XUEDQ�HQYLURQPHQW��3URFHHGLQJV�RI�WKH�&RQIHUHQFH�RI�
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WKH�5R\DO�1HZ�=HDODQG�,QVWLWXWH�RI�+RUWLFXOWXUH����±���2FWREHU�������&KDWHDX�RQ�WKH�3DUN��
&KULVWFKXUFK��1HZ�=HDODQG��3�������
1RUWRQ�� '��� 5RSHU�/LQGVD\�� -�� ������ &ULWHULD� IRU� DVVHVVLQJ� HFRORJLFDO� VLJQLILFDQFH� XQGHU�
VHFWLRQ���F��RI� WKH�5HVRXUFH�0DQDJHPHQW�$FW������ �ILQDO�GUDIW���$� UHSRUW�SUHSDUHG� IRU� WKH�
0LQLVWU\�IRU�WKH�(QYLURQPHQW��
2
&RQQRU�� .�)��� 2YHUPDUV�� )�%��� 5DOVWRQ�� 0�0�� ������ /DQG� HYDOXDWLRQ� IRU� QDWXUH�
FRQVHUYDWLRQ�� $� VFLHQWLILF� UHYLHZ� FRPSLOHG� IRU� DSSOLFDWLRQ� LQ� 1HZ� =HDODQG�� :HOOLQJWRQ��
'HSDUWPHQW�RI�&RQVHUYDWLRQ��
2KOHPXOOHU�� 5�� ������ ,QGLJHQRXV� IRUHVW� IUDJPHQWV�� PRGHOOLQJ� SUHVHQW�GD\� VSHFLHV� ULFKQHVV�
DQG�SRWHQWLDO�QDWXUDO�YHJHWDWLRQ���8QSXEOLVKHG�3K'�WKHVLV��8QLYHUVLW\�RI�2WDJR��'XQHGLQ������
S��
�
3UHVVH\�� 5�/�� ������ $G� KRF� UHVHUYDWLRQV�� IRUZDUG� RU� EDFNZDUG� VWHSV� LQ� GHYHORSLQJ�
UHSUHVHQWDWLYH�UHVHUYH�V\VWHPV"�&RQVHUYDWLRQ�%LRORJ\�������±�����
�
3UHVVH\��5�/���7DIIV��.�+������D��6DPSOLQJ�RI�ODQG�W\SHV�E\�SURWHFWHG�DUHDV��WKUHH�PHDVXUHV�
RI� HIIHFWLYHQHVV� DSSOLHG� WR�ZHVWHUQ�1HZ� 6RXWK�:DOHV��%LRORJLFDO� &RQVHUYDWLRQ� ����� ���±
�����
�
3UHVVH\��5�/���7DIIV��.�+������E��6FKHGXOLQJ�FRQVHUYDWLRQ�DFWLRQ�LQ�SURGXFWLRQ�ODQGVFDSHV��
SULRULW\� DUHDV� LQ�ZHVWHUQ�1HZ�6RXWK�:DOHV� GHILQHG� E\� LUUHSODFHDELOLW\� DQG� YXOQHUDELOLW\� WR�
YHJHWDWLRQ�ORVV��%LRORJLFDO�&RQVHUYDWLRQ���������±�����
3UHVVH\�� 5�/��� &RZOLQJ�� 5�0��� 5RXJHW�� 0�� ������ )RUPXODWLQJ� FRQVHUYDWLRQ� WDUJHWV� IRU�
ELRGLYHUVLW\� SDWWHUQ� DQG� SURFHVV� LQ� WKH� &DSH� )ORULVWLF� 5HJLRQ�� 6RXWK� $IULFD�� %LRORJLFDO�
&RQVHUYDWLRQ��������±�����
5HDUGRQ� -�7��� 1RUEXU\�� *�� ������ (FWRSDUDVLWH� DQG� KHPRSDUDVLWH� LQIHFWLRQ� LQ� D� GLYHUVH�
WHPSHUDWH� OL]DUG� DVVHPEODJH� DW� 0DFUDHV� )ODW�� 6RXWK� ,VODQG�� 1HZ� =HDODQG�� -RXUQDO� RI�
3DUDVLWRORJ\�LQ�SUHVV��
5RVHQZHLJ��0�/��������3DWWHUQV�LQ�VSDFH��VSHFLHV�DUHD�FXUYHV���,Q��5RVHQZHLJ�0�/��6SHFLHV�
GLYHUVLW\�LQ�VSDFH�DQG�WLPH���&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV���3S���±����
5RXJHW��0���5LFKDUGVRQ��'�0���&RZOLQJ��5�0������D��7KH�FXUUHQW�FRQILJXUDWLRQ�RI�SURWHFWHG�
DUHDV� LQ� WKH� &DSH� )ORULVWLF� 5HJLRQ�� 6RXWK� $IULFD� ±� UHVHUYDWLRQ� ELDV� DQG� UHSUHVHQWDWLRQ� RI�
ELRGLYHUVLW\�SDWWHUQV�DQG�SURFHVVHV��%LRORJLFDO�&RQVHUYDWLRQ���������±�����
5RXJHW��0���5LFKDUGVRQ��'�0���&RZOLQJ��5�0���/OR\G��-�:���/RPEDUG��$�7������E��&XUUHQW�
SDWWHUQV�RI�KDELWDW� WUDQVIRUPDWLRQ�DQG�IXWXUH� WKUHDWV� WR�ELRGLYHUVLW\�LQ�WHUUHVWULDO�HFRV\VWHPV�
RI�WKH�&DSH�)ORULVWLF�5HJLRQ��6RXWK�$IULFD��%LRORJLFDO�&RQVHUYDWLRQ��������±����
6WDSOHWRQ��5�0����������3URWHFWLQJ�WKH�VRXUFH��ODQG�FRQVHUYDWLRQ�DQG�WKH�IXWXUH�RI�$PHULFD
V�
GULQNLQJ�ZDWHU���7KH�7UXVW�IRU�3XEOLF�/DQG��6DQ�)UDQFLVFR��
6WHSKHQV�� 5�7�7��� %URZQ�� '��� 7KRUQOH\�� 1�� ������ 0HDVXULQJ� FRQVHUYDWLRQ� DFKLHYHPHQW��
FRQFHSWV� DQG� WKHLU� DSSOLFDWLRQ� RYHU� WKH� 7ZL]HO� DUHD�� 6FLHQFH� IRU� &RQVHUYDWLRQ� �����
:HOOLQJWRQ��'HSDUWPHQW�RI�&RQVHUYDWLRQ������S���
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6XOOLYDQ��$�/��6KDIIHU��0�/��������%LRJHRJUDSK\�RI�WKH�PDJD]RR��6FLHQFH��������±����
0LQLVWU\� IRU� WKH� (QYLURQPHQW� ������ 6WDWH� RI� 1HZ� =HDODQG
V� (QYLURQPHQW��:HOOLQJWRQ�*3�
3XEOLFDWLRQV���
7HFKQLFDO�$GYLVRU\�*URXS��31$�3URJUDPPH�������7KH�1HZ�=HDODQG�SURWHFWHG�QDWXUDO�DUHDV�
SURJUDPPH��$�VFLHQWLILF�IRFXV��1HZ�=HDODQG�%LRORJLFDO�5HVRXUFHV�&HQWUH�3XEOLFDWLRQ�1R����
:HOOLQJWRQ��'HSDUWPHQW�RI�6FLHQWLILF�DQG�,QGXVWULDO�5HVHDUFK��
YDQ� 1RXKX\V�� 6�� +DQVNL�� ,�� ������ � 0XOWLWURSKLF� LQWHUDFWLRQV� LQ� VSDFH�� PHWDFRPPXQLW\�
G\QDPLFV� LQ� IUDJPHQWHG� ODQGVFDSHV�� � ,Q�� 7VFKDUQWNH�� 7��� +DZNLQV�� %�$�� HGV� 0XOWLWURSKLF�
OHYHO�LQWHUDFWLRQV�������&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV��3S�����±�����
:DONHU��6���/HH��:��*���5RJHUV��*��0������D��7KH�ZRRG\�YHJHWDWLRQ�RI�&HQWUDO�2WDJR��1HZ�
=HDODQG�� LWV� SUHVHQW� DQG� SDVW� GLVWULEXWLRQ� DQG� IXWXUH� UHVWRUDWLRQ� QHHGV�� � 6FLHQFH� IRU�
&RQVHUYDWLRQ������
:DONHU� 6��� 5XIDXW�� &�*��� 5RJHUV�� *�0��� /HH�� :�*�� ����E�� (IIHFWV� RI� IUDJPHQWDWLRQ� RQ�
DOOXYLDO� IORRGSODLQ� IRUHVW� HFRV\VWHPV�� � $EVWUDFWV�� 1HZ� =HDODQG� (FRORJLFDO� 6RFLHW\�
&RQIHUHQFH��$XFNODQG�������1RYHPEHU�������XQSXEOLVKHG����
:DONHU��6���/HH��:�*���:LOORXJKE\��-���1HZVRPH�3������D���5HSUHVHQWDWLYHQHVV�RI�SURWHFWHG�
DUHDV�IRU�ELRGLYHUVLW\�LQ�WKH�6RXWK�,VODQG�+LJK�&RXQWU\���/DQGFDUH�5HVHDUFK�&RQWUDFW�5HSRUW�
/&���������SUHSDUHG�IRU�/DQG�,QIRUPDWLRQ�1HZ�=HDODQG��XQSXEOLVKHG���
:DONHU��6���/HH��:��*���5RJHUV��*��0������E��3UH�VHWWOHPHQW�ZRRG\�YHJHWDWLRQ�RI�&HQWUDO�
2WDJR��1HZ�=HDODQG���1HZ�=HDODQG�-RXUQDO�RI�%RWDQ\�����LQ�SUHVV��
:KDOH\�� .�-��� &ODUNVRQ�� %�'�� /HDWKZLFN�� -�5�� ������ $VVHVVPHQW� RI� WKH� FULWHULD� XVHG� WR�
GHWHUPLQH� 
VLJQLILFDQFH
� RI� QDWXUDO� DUHDV� LQ� UHODWLRQ� WR� 6HFWLRQ� ��F�� RI� WKH� 5HVRXUFH�
0DQDJHPHQW� $FW� �������� � /DQGFDUH� 5HVHDUFK� &RQWUDFW� 5HSRUW� /&��������� SUHSDUHG� IRU�
(QYLURQPHQW�:DLNDWR��
:LHQV�� -�� � ������ +DELWDW� IUDJPHQWDWLRQ�� LVODQG� YV�� ODQGVFDSH� SHUVSHFWLYHV� RQ� ELUG�
FRQVHUYDWLRQ��,ELV��������±�����
:RUOG� 5HVRXUFHV� ,QVWLWXWH� ������ *OREDO� ELRGLYHUVLW\� VWUDWHJ\�� :DVKLQJWRQ�� '�&��� 86$��
:RUOG�5HVRXUFHV�,QVWLWXWH��
<RXQJ�� $��� %R\OH�� 7��� %URZQ�� 7�� ������ 7KH� SRSXODWLRQ� JHQHWLF� FRQVHTXHQFHV� RI� KDELWDW�
IUDJPHQWDWLRQ�IRU�SODQWV��7UHQGV�LQ�(FRORJ\�DQG�(YROXWLRQ��������±�����
�
�
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$SSHQGL[��� )RUHVW�	�%LUG�&ULWHULD�IRU�6LJQLILFDQW�9HJHWDWLRQ�DQG�+DELWDW�
�
&ULWHULD�GHYHORSHG�IRU�WKH�SXUSRVH�RI�VHFWLRQ���F��RI�WKH�5HVRXUFH�0DQDJHPHQW�$FW�������
�
$Q\�DUHD�PHHWLQJ�RQH�RU�PRUH�RI�WKH�IROORZLQJ�FULWHULD�ZLOO�EH�FRQVLGHUHG�D�VLJQLILFDQW�DUHD�
RI�LQGLJHQRXV�YHJHWDWLRQ�DQG�D�VLJQLILFDQW�KDELWDW�IRU�LQGLJHQRXV�IDXQD��
�
��� ,QGLJHQRXV� YHJHWDWLRQ� RU� KDELWDW� WKDW� KDV� EHHQ� VSHFLILFDOO\� VHW� DVLGH� E\� VWDWXWH� RU�

FRYHQDQW�IRU�SURWHFWLRQ�DQG�SUHVHUYDWLRQ��
�
��� ,QGLJHQRXV� YHJHWDWLRQ� RU� KDELWDW� UHFRPPHQGHG� IRU� SURWHFWLRQ� XQGHU� WKH� 31$3�

SURJUDPPH��RU�UHFRPPHQGHG�LQ�D�UHSRUW�IRU�SURWHFWLRQ�E\�WKH�)RUHVW�+HULWDJH�)XQG�RU�
1JD�:KHQXD�5DKXL�FRPPLWWHHV��RU�LQ�UHSRUWV�RI�D�&5,��'2&��FRQVHUYDWLRQ�ERDUG�RU�
DXWKRULW\��RU�QDWLRQDO�SDUNV�DQG�UHVHUYHV�DXWKRULW\���7KLV�LQFOXGHV�DUHDV�UHFRPPHQGHG�
IRU�SURWHFWLRQ�E\�RUJDQLVDWLRQV�ZKLFK�SUHFHGHG� WKRVH�DERYH��VXFK�DV�)RUHVW�6HUYLFH��
'6,5��DQG�1DWLRQDO�3DUNV�DQG�5HVHUYHV�%RDUG��

�
��� ,QGLJHQRXV�YHJHWDWLRQ�RU�KDELWDW�WKDW�VXSSRUWV�LQGLJHQRXV�VSHFLHV�WKDW�DUH�XQFRPPRQ��

LQ�GHFOLQH�� RU� WKUHDWHQHG�ZLWK� H[WLQFWLRQ� �UDUH�� WKUHDWHQHG��RU� HQGDQJHUHG��ZLWKLQ� DQ�
HFRORJLFDO�GLVWULFW��HFRORJLFDO�UHJLRQ��RU�QDWLRQDOO\��

�
��� ,QGLJHQRXV�YHJHWDWLRQ�RU�KDELWDW�WKDW�LV�LPSRUWDQW�LQ�WKH�PDLQWHQDQFH�DQG�UHFRYHU\�RI�

D� VSHFLHV� WKDW� LV� XQFRPPRQ�� LQ� GHFOLQH�� RU� WKUHDWHQHG�ZLWKLQ� WKH� HFRORJLFDO� GLVWULFW��
HFRORJLFDO� UHJLRQ��H�J��SURYLGH� OLQNLQJ�FRUULGRU�� VL]H�RI�KDELWDW��DOWLWXGLQDO� VHTXHQFH��
ULSDULDQ�VKDGLQJ�RU�EXIIHULQJ��

�
��� ,QGLJHQRXV�YHJHWDWLRQ�RU�KDELWDW� W\SH� WKDW�FDQ� UHVWRUH�GHSOHWHG� UHSUHVHQWDWLYH�YDOXHV�

RU�LV�XQGHUUHSUHVHQWHG�ZLWKLQ�WKH�GLVWULFW��RU�DQ�HFRORJLFDO�GLVWULFW��RU�QDWLRQDOO\��
�
��� ,QGLJHQRXV�YHJHWDWLRQ� WKDW� FRQWDLQV� DVVRFLDWLRQV�RI� LQGLJHQRXV� VSHFLHV� WKDW� DUH� UDUH��

UHSUHVHQWDWLYH��RU�XVXDOO\�DEXQGDQW�ZLWKLQ�DQ�HFRORJLFDO�GLVWULFW�RU�QDWLRQDOO\��
�
��� 8QXVXDO� LQGLJHQRXV� YHJHWDWLRQ� RU� KDELWDW� EHLQJ� LQIOXHQFHG� E\� IDFWRUV� VXFK� DV�

JHRWKHUPDO�DFWLYLW\��KLVWRULFDO�FXOWXUDO�SUDFWLFHV��DOWLWXGH��ZDWHU�WDEOH��RU�VRLO�W\SH��
�
��� :HWODQG�RU�DTXDWLF�KDELWDW�IRU�LQGLJHQRXV�YHJHWDWLRQ�RU�IDXQD��
�
��� ,QGLJHQRXV�YHJHWDWLRQ�RU�KDELWDW�WKDW�SURWHFWV�D�IUHVKZDWHU�ILVKHU\�LQ�WHUPV�RI�VHFWLRQ�

��D��DQG�VHFWLRQ���G���K��RI�WKH�50$��RU�VHFWLRQ���D��E��DQG�VHFWLRQ������������RI�WKH�
&RQVHUYDWLRQ�$FW��

�
���� ,QGLJHQRXV� YHJHWDWLRQ� VLJQLILFDQW� IRU� LWV� VL]H� DQG� KDELWDW� SRWHQWLDO�� EHLQJ� ��� KD� RU�

PRUH��
�
���� 1DWLYH�IRUHVW��ZKLFK� LV�DQ�DUHD�RI�ZRRG\�LQGLJHQRXV�YHJHWDWLRQ�FRQWDLQLQJ�QDWXUDOO\�

RFFXUULQJ�WUHH�VSHFLHV��ZKLFK�DWWDLQ����FP�DW�EUHDVW�KHLJKW�DW�PDWXULW\��DQG�LV�HLWKHU��
• RYHU���KD��DQG�ZLWK�DQ�DYHUDJH�FDQRS\�KHLJKW���P�RU�WDOOHU�
• RYHU���KD�RI�DQ\�KHLJKW��

�
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���� ,QGLJHQRXV� YHJHWDWLRQ� WKDW� FRQWULEXWHV� WR� D� GHVLJQDWHG� ODQGVFDSH� IHDWXUH� VXFK� DV� D�
UHJLRQDO�ZDONZD\��RU�D�WRXULVW�VFHQLF�URXWH��RU�D�GLVWLQFWLYH�ODQGVFDSH�RI�WKH�UHJLRQ��

�
���� ,QGLJHQRXV�YHJHWDWLRQ�LGHQWLILHG�LQ�D�UHJLRQDO�RU�GLVWULFW�SODQ�DV�FDWFKPHQW�SURWHFWLRQ�

YHJHWDWLRQ�SURWHFWLQJ�VRLO�RU�ZDWHU�YDOXHV��RU�ZKLFK�IXQFWLRQV�LQ�KD]DUG�PLWLJDWLRQ��
�
�




