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3DJH

)LJXUH 1R������ 2IIVKRUH HFRV\VWHPV�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�
WKH�SURMHFW ��������������������������������������������������������������������������������������������������� ��

)LJXUH 1R������ %LRPHV�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW ���� ��

)LJXUH 1R������ 2QVKRUH�HFRV\VWHPV�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�
WKH�SURMHFW ��

)LJXUH 1R������ /DQG�FRYHUV�ZLWKLQ�WKH�LQIOXHQFH�DUHD ���������������������������������������� ��

)LJXUH 1R������ &RQWLQXRXV�XUEDQ�WLVVXH��1XHYD�&RORQLD WRZQVKLS �������������������� ��

)LJXUH 1R������ 'LVFRQWLQXRXV�XUEDQ�WLVVXH��(O�&DQDO�VHWWOHPHQW ����������������������� ��

)LJXUH 1R������ ,QGXVWULDO�=RQH��LQIUDVWUXFWXUH�RI�WKH�%DQDFRO�FRPSDQ\�LGHQWLILHG�
LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW ����������������������������������������������������������� ��
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)LJXUH 1R������ 3HUPDQHQW�SODQWDLQ�DQG�EDQDQD�FURSV�LGHQWLILHG�LQ�WKH�DUHD�RI�
ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW ��������������������������������������������������������������������������������� ��

)LJXUH 1R������ $UHDV�ZLWK�FOHDQ�JUDVV�FRYHU�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�
LQIOXHQFH�RI�WKH�SURMHFW ������������������������������������������������������������������������������������������ ��

)LJXUH 1R������� &RYHUDJH�RI�ZRRGHG�SDVWXUHV�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�
LQIOXHQFH�RI�WKH�SURMHFW ������������������������������������������������������������������������������������������ ��

)LJXUH 1R������� +LJK�GHQVH�PDQJURYH�FRYHU�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�
LQIOXHQFH�RI�WKH�SURMHFW ������������������������������������������������������������������������������������������ ��

)LJXUH 1R������� $UHDV�RI�1DLGL]DOHV�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�
SURMHFW ������������������������������������������������������������������������������������������������� ��

)LJXUH 1R������� &RYHUDJH�RI�ULSDULDQ�IRUHVW�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�
LQIOXHQFH�RI�WKH�SURMHFW ������������������������������������������������������������������������������������������ ��

)LJXUH 1R������� &RYHUDJH�RI�IRUHVW�SODQWDWLRQ�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�
LQIOXHQFH�RI�WKH�SURMHFW ������������������������������������������������������������������������������������������ ��

)LJXUH 1R������� 'HQVH�KHUEDFHRXV�FRYHU�RI�QRQ�ZRRGHG�PDLQODQG�LGHQWLILHG�LQ�
WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW ��������������������������������������������������������������� ��

)LJXUH 1R������� &RYHUDJH�RI�GHQVH�JUDVVODQG�ZRRGHG�ODQG�LGHQWLILHG�LQ�WKH�DUHD�
RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW ����������������������������������������������������������������������������� ��

)LJXUH 1R������� &RYHUDJH�RI�GHQVH�IORRGHG�QRQ�ZRRGHG�KHUEDJH�LGHQWLILHG�LQ�
WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW ��������������������������������������������������������������� ��

)LJXUH 1R������� &RYHUDJH�RI�$UUDFDFKDO�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�
RI�WKH�SURMHFW�� ��

)LJXUH 1R������� &RYHUDJH�RI�KHOHFKDO�O�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�
WKH�SURMHFW ��

)LJXUH 1R������� 2SHQ�VKUXE�FRYHUDJH�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�
WKH�SURMHFW ��

)LJXUH 1R������� &RYHUDJH�RI�KLJK�VHFRQGDU\�PDQJURYH�YHJHWDWLRQ�LGHQWLILHG�LQ�
WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW ��������������������������������������������������������������� ��

)LJXUH 1R������� &RYHUDJH�RI�ORZ�VHFRQGDU\�YHJHWDWLRQ�LGHQWLILHG�LQ�WKH�DUHD�RI�
ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW ��������������������������������������������������������������������������������� ��

)LJXUH 1R������� &RYHUDJH�RI�FRQWLQHQWDO�DQG�PDULWLPH�ZDWHUV�VXUIDFHV�LGHQWLILHG�
LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW ����������������������������������������������������������� ��

)LJXUH 1R������� /LIH�]RQHV�ZLWKLQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW�������������������� ��

)LJXUH 1R������� 6SDWLDO�ORFDWLRQ�RI�WKH�VDPSOLQJ�SORWV ��������������������������������������� ��

)LJXUH 1R������� 6WUXFWXUDO�DQDO\VLV�IRU�JDOOHU\�RU ULSDULDQ�IRUHVW�
FRYHU ������������������������������������������������������������������������������������������������� ��
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)LJXUH 1R������� 9DOXH�LQGH[�RI�LPSRUWDQFH�IRU�ULSDULDQ�IRUHVW�
FRYHUDJH ������������������������������������������������������������������������������������������������� ��

)LJXUH 1R������� 'LDPHWHU�GLVWULEXWLRQ�LQ�DEVROXWH�DQG�DFFXPXODWHG�IRUP��IRU�WKH�
WUHHV�RI�WKH�JDOOHU\�RU ULSDULDQ�IRUHVW�FRYHU�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�
SURMHFW ������������������������������������������������������������������������������������������������� ��

)LJXUH 1R������� 6WUDWLILFDWLRQ�WUHQGV�IRU�WKH�FDQRS\�GLVSHUVLRQ�GLDJUDP�LQ�WKH�
JDOOHU\�RU ULSDULDQ�IRUHVW�ZLWKLQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW���������������������������� ��

)LJXUH 1R������� 5HSUHVHQWDWLRQ�E\�IDPLOLHV�RI�JDOOHU\�RU ULSDULDQ�IRUHVW�
ODWLWXGHV ��

)LJXUH 1R������� 6WUXFWXUDO�DQDO\VLV�IRU�JDOOHU\�RU ULSDULDQ�IRUHVW�
ODWLFDV ������������������������������������������������������������������������������������������������� ��

)LJXUH 1R������� 9DOXH�LQGH[�RI�LPSRUWDQFH�IRU�JDOOHU\�RU ULSDULDQ�IRUHVW�
ODWLWXGHV ������������������������������������������������������������������������������������������������� ��

)LJXUH 1R������� $EXQGDQFH�RI�WKH�JDOOHU\�RU ULSDULDQ�IRUHVW�VDSOLQJV����������������� ��

)LJXUH 1R������� )UHTXHQF\�RI�WKH�VDSOLQJV�RI�WKH�JDOOHU\�RU ULSDULDQ�IRUHVW�� ������ ��

)LJXUH 1R������� 6SDWLDO�ORFDWLRQ�RI�WKH�VDPSOLQJ�SORWV ��������������������������������������� ��

)LJXUH 1R������� 6WUXFWXUDO�DQDO\VLV�IRU�GHQVH�JUDVV�FRYHU��������������������������������� ��

)LJXUH 1R������� 9DOXH�LQGH[�RI�LPSRUWDQFH�IRU�GHQVH�JUDVVODQG�
FRYHUDJH ������������������������������������������������������������������������������������������������� ��

)LJXUH 1R������� 'LDPHWHU�GLVWULEXWLRQ�LQ�DEVROXWH�DQG�DFFXPXODWHG�IRUP��IRU�
GHQVH�KHUEDFHRXV�WUHHV���������������������������������������������������������������������������������������� ��

)LJXUH 1R������� 6WUDWLILFDWLRQ�WUHQGV�IRU�WKH�FXS�GLVSHUVLRQ�GLDJUDP�IRU�PDQJURYH�
FRYHUDJH ��

)LJXUH 1R������� )RUHVWHG�FRYHUV�IRU�WKH�\HDU������IRU�D�VFDOH�RI�GHWDLO����
������ ������������������������������������������������������������������������������������������������� ��

)LJXUH 1R������� )RUHVWHG�FRYHUV�IRU�WKH�\HDU������IRU�D�VFDOH�RI�GHWDLO����
������ ������������������������������������������������������������������������������������������������� ��

)LJXUH 1R������� )RUHVWHG�FRYHUV�IRU�WKH�\HDU������IRU�D�����������VFDOH�RI�
GHWDLO ������������������������������������������������������������������������������������������������� ��

)LJXUH 1R������� 5HSUHVHQWDWLRQ�RI�RUGHUV�EHORQJLQJ�WR�WKH�KHUSHWRIDXQD�E\�
SHUFHQWDJH�RI�IDPLOLHV�DQG�VSHFLHV�JURXSHG�E\�HDFK�������������������������������������������� ��

)LJXUH 1R������� :HDOWK��OHIW�D[LV��DQG�DEXQGDQFH��ULJKW�D[LV��RI�WKH�KHUSHWRIDXQD�
SUHVHQW�LQ�WKH�FRYHUDJHV�LGHQWLILHG�LQ�WKH�LQIOXHQFH�DUHD��$UD��2SHQ�VKUXE��$UF��
$UUDFDFKDO��%JU��*DOOHU\�RU ULSDULDQ�IRUHVW��+OF��+HOHFKDO�O��+GLQD��GHQVH��IORRGHG��
QRQ�ZRRGHG�KHUEDFHRXV��0GD��'HQVH�KLJK�PDQJURYH��3DOP��3DOPDUHV��3O��FOHDQ�
SDVWXUHV��7XG��GLVFRQWLQXRXV�XUEDQ�IDEULF��9VD��+LJK�VHFRQGDU\�YHJHWDWLRQ�� ������ ��
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)LJXUH 1R������� (FRORJLFDO�LQGH[HV�RI�WKH�FRYHUDJHV�LGHQWLILHG�LQ�WKH�LQIOXHQFH�
DUHD DFFRUGLQJ�WR�WKH�KHUSHWRIDXQD�SUHVHQW�WKHUH��$UD��2SHQ�VKUXE��$UF��
$UUDFDFKDO��%JU��*DOOHU\�RU ULSDULDQ�IRUHVW��+OF��+HOHFKDO�O��+GLQD��GHQVH��IORRGHG��
QRQ�ZRRGHG�KHUEDFHRXV��0GD��'HQVH�KLJK�PDQJURYH��3DOP��3DOPDUHV��3O��FOHDQ�
SDVWXUHV��7XG��GLVFRQWLQXRXV�XUEDQ�IDEULF��9VD��+LJK�VHFRQGDU\�YHJHWDWLRQ �������� ��

)LJXUH 1R������� 3RVVLEOH�URXWHV�RI�GLVSODFHPHQW�RI�WKH�KHUSHWRIDXQD�LQ�WKH�
LQIOXHQFH�DUHD RI�WKH�SURMHFW ���������������������������������������������������������������������������������� ��

)LJXUH 1R������� *HRJUDSKLF�ORFDWLRQ�RI�WKH�HQGHPLF�VSHFLHV�DQG�WKRVH�FODVVLILHG�
LQ�&,7(6��LQ�5HVROXWLRQ������DQG�LQ�WKH�UHG�ERRN�RI�UHSWLOHV�RI�&RORPELD�SUHVHQW�LQ�
WKH�LQIOXHQFH DUHD��

)LJXUH 1R������� 5HSUHVHQWDWLRQ�RI�ELUG�RUGHUV�E\�SHUFHQWDJH�RI�IDPLOLHV�DQG�
VSHFLHV�JURXSHG�E\�HDFK ������������������������������������������������������������������������������������ ���

)LJXUH 1R������� :HDOWK��OHIW�D[LV��DQG�DEXQGDQFH��ULJKW�D[LV��RI�WKH�DYLIDXQD�
SUHVHQW�LQ�WKH�FRYHUDJHV�LGHQWLILHG�LQ�WKH�LQIOXHQFH�DUHD��$UD��2SHQ�VKUXE��$UF��
$UUDFDFKDO��%JU��*DOOHU\�RU ULSDULDQ�IRUHVW��+OF��+HOHFKDO�O��+GLQD��GHQVH��IORRGHG��
QRQ�ZRRGHG�KHUEDFHRXV��0GD��'HQVH�KLJK�PDQJURYH��6HD��6HDV�DQG�RFHDQV��
3DOP��3DOPDUHV��3D��:RRGHG�SDVWXUHV��3O��FOHDQ�SDVWXUHV��3ODW��%DQDQD�DQG�
EDQDQD��5��5LYHU��7XG��GLVFRQWLQXRXV�XUEDQ�IDEULF��9VD��+LJK�VHFRQGDU\�
YHJHWDWLRQ ����������������������������������������������������������������������������������������������� ���

)LJXUH 1R������� (FRORJLFDO�LQGH[HV�RI�WKH�FRYHUDJHV�LGHQWLILHG�LQ�WKH�LQIOXHQFH�
DUHD DFFRUGLQJ�WR�WKH�ELUG�FRPPXQLW\�SUHVHQW�WKHUH��$UD��2SHQ�VKUXE��$UF��
$UUDFDFKDO��%JU��JDOOHU\�RU ULSDULDQ�IRUHVW��+OF��+HOHFKDO�O��+GLQD��GHQVH��IORRGHG��
QRQ�ZRRGHG�KHUEDFHRXV��0GD��'HQVH KLJK�PDQJURYH��6HD��6HDV�DQG�RFHDQV��
3DOP��3DOPDUHV��3D��:RRGHG�SDVWXUHV��3O��FOHDQ�SDVWXUHV��3ODW��%DQDQD�DQG�
EDQDQD��5��5LYHU��7XG��GLVFRQWLQXRXV�XUEDQ�IDEULF��9VD��+LJK�VHFRQGDU\�
YHJHWDWLRQ ���

)LJXUH 1R������� 3RVVLEOH�URXWHV�RI�GLVSODFHPHQW�RI�WKH�DYLIDXQD�SUHVHQW�LQ�WKH�
LQIOXHQFH�DUHD RI�WKH�SURMHFW �������������������������������������������������������������������������������� ���

)LJXUH 1R������� 3HUFHQWDJH�RI�RFFXUUHQFH�RI�WKH�WURSKLF�JXLOGV�DFFRUGLQJ�WR�WKH�
ELUG�VSHFLHV�SUHVHQW�LQ�WKH�LQIOXHQFH�DUHD ����������������������������������������������������������� ���

)LJXUH 1R������� 3HUFHQWDJH�RI�PLJUDWRU\�VSHFLHV�LGHQWLILHG�LQ�WKH�LQIOXHQFH�DUHD
DFFRUGLQJ�WR�WKH�RULHQWDWLRQ�RI�WKHLU�PLJUDWLRQ�DQG�WKH�FDWHJRU\�RI�UHVLGHQFH�LQ�
&RORPELD ���

)LJXUH 1R������� *HRJUDSKLF�ORFDWLRQ�RI�WKH�HQGHPLF��QHDU�HQGHPLF�DQG�
LQWHUHVWLQJ�VSHFLHV�DQG�WKRVH�FODVVLILHG�LQ�&,7(6��,8&1�SUHVHQW�LQ�WKH�LQIOXHQFH�
DUHD ����������������������������������������������������������������������������������������������� ���

)LJXUH 1R������� 5HSUHVHQWDWLRQ�RI�RUGHUV�RI�PHGLXP�DQG�ODUJH�PDPPDOV�E\�
SHUFHQWDJH�RI�IDPLOLHV�DQG�VSHFLHV�JURXSHG�E\�HDFK������������������������������������������ ���
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)LJXUH 1R������� :HDOWK��OHIW�\�D[LV��DQG�DEXQGDQFH��ULJKW�\��D[LV��RI�PHGLXP�DQG�
ODUJH�PDPPDOV�LQ�KHGJHV�LGHQWLILHG�LQ�WKH�LQIOXHQFH�DUHD��$UF��$UUDFDFKDO��%JU��
*DOOHU\�RU ULSDULDQ�IRUHVW��+OF��+HOHFKDO�O��+GLQD��GHQVH��IORRGHG��QRQ�ZRRGHG�
KHUEDFHRXV��0GD��'HQVH�KLJK�PDQJURYH��3O��FOHDQ�SDVWXUHV��5LYHUV���5���7XG��
GLVFRQWLQXRXV�XUEDQ�IDEULF��9VD��+LJK�VHFRQGDU\�
YHJHWDWLRQ ����������������������������������������������������������������������������������������������� ���

)LJXUH 1R������� (FRORJLFDO�LQGH[HV�RI�WKH�FRYHUDJHV�LGHQWLILHG�LQ�WKH�LQIOXHQFH�
DUHD DFFRUGLQJ�WR�WKH�PHGLXP�DQG�ODUJH�PDPPDOV�SUHVHQW�WKHUH��$UF��$UUDFDFKDO��
%JU��*DOOHU\�RU ULSDULDQ�IRUHVW��+OF��+HOHFKDO�O��+GLQD��GHQVH��IORRGHG��QRQ�ZRRGHG�
KHUEDFHRXV��0GD��'HQVH�KLJK�PDQJURYH��3O��FOHDQ�SDVWXUHV��5LYHUV���5���7XG��
GLVFRQWLQXRXV�XUEDQ�IDEULF��9VD��+LJK�VHFRQGDU\�YHJHWDWLRQ ������������������������������ ���

)LJXUH 1R������� *HRJUDSKLFDO�ORFDWLRQ�RI�WKH�HQGHPLF�VSHFLHV�DQG�WKRVH�
FODVVLILHG�LQ�&,7(6��,8&1��5HVROXWLRQ������DQG�UHG�ERRN�RI�PDPPDOV�RI�&RORPELD�
SUHVHQW�LQ�WKH�LQIOXHQFH�DUHD ������������������������������������������������������������������������������� ���

)LJXUH 1R������� WURSKLF�DVVRFLDWLRQV�UHSRUWHG�IRU�EDWV�LQ�WKH�VWXG\�DUHD ��������� ���

)LJXUH 1R������� 3RVVLEOH�URXWHV�RI�GLVSODFHPHQW�RI�WKH�PDVWRIDXQD�SUHVHQW�LQ�
WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW �������������������������������������������������������������������������� ���

)LJXUH 1R������� )OXYLDO�DQG�RIIVKRUH K\GURELRORJLFDO�VDPSOLQJ�SRLQWV�������������� ���

)LJXUH 1R������� :HDOWK�RI�VSHFLHV�RI�WKH�SHULILWLF�FRPPXQLW\�SUHVHQW�LQ�SRLQWV�
+%��DQG�+%��LQ�WKH�/HyQ�5LYHU �������������������������������������������������������������������������� ���

)LJXUH 1R������� 'HQVLW\�RI�WKH�SHULSK\WLF FRPPXQLW\�SUHVHQW�LQ�SRLQWV�+%��DQG�
+%��RQ�WKH�/HyQ�5LYHU�� �������������������������������������������������������������������������������������� ���

)LJXUH 1R������� %UD\�&XUWLV�DQDO\VLV�IRU�WKH�SHULSK\WLF�FRPPXQLW\�SUHVHQW�LQ�WKH�
VDPSOHG�SRLQWV�RI�WKH�/HyQ�5LYHU ������������������������������������������������������������������������ ���

)LJXUH 1R������� :HDOWK�RI�VSHFLHV�RI�WKH�SK\WRSODQNWRQ�FRPPXQLW\�SUHVHQW�LQ�WKH�
VDPSOLQJ�SRLQWV�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW�LQ�%DKtD�
&RORPELD ����������������������������������������������������������������������������������������������� ���

)LJXUH 1R������� 'HQVLW\�RI�WKH�SK\WRSODQNWRQ�FRPPXQLW\�SUHVHQW�LQ�WKH�VDPSOLQJ�
SRLQWV�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW�LQ�%DKtD�&RORPELD������������������������������ ���

)LJXUH 1R������� %UD\�&XUWLV�DQDO\VLV�IRU�WKH�SK\WRSODQNWRQ�FRPPXQLW\�SUHVHQW�LQ�
WKH�VDPSOLQJ�SRLQWV�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW�LQ�%DKtD�&RORPELD �������� ���

)LJXUH 1R������� &RUUHODWLRQ�EHWZHHQ�SK\WRSODQNWRQ�GHQVLW\�DQG�QLWURJHQ�
FRQFHQWUDWLRQ��OHIW��DQG�WXUELGLW\��ULJKW��LQ�WKH�DUHD�RI�RIIVKRUH LQIOXHQFH�RI�WKH�
SURMHFW�� ���

)LJXUH 1R������� 6SDWLDO�ORFDWLRQ�RI�WKH�VDPSOLQJ�SORWV ������������������������������������� ���

)LJXUH 1R������� 6WUXFWXUDO�DQDO\VLV�IRU�PDQJURYH�FRYHUDJH ���������������������������� ���

)LJXUH 1R������� 9DOXH�LQGH[�RI�LPSRUWDQFH�IRU�PDQJURYH�FRYHUDJH ���������������� ���
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)LJXUH 1R������� 'LDPHWHU�GLVWULEXWLRQ�LQ�DEVROXWH�DQG�DFFXPXODWHG�IRUP��IRU�
PDQJURYH�WUHHV ���

)LJXUH 1R������� 6WUDWLILFDWLRQ�WUHQGV�IRU�WKH�FXS�GLVSHUVLRQ�GLDJUDP�IRU�PDQJURYH�
FRYHUDJH ���

)LJXUH 1R������� 5HSUHVHQWDWLRQ�E\�IDPLOLHV��ODWLWXGHV�RI�GHQVH�KLJK�
PDQJURYH ���

)LJXUH 1R������� 6WUXFWXUDO�DQDO\VLV�IRU�PDQJURYH�VDSOLQJV ������������������������������ ���

)LJXUH 1R������� 9DOXH�LQGH[�RI�LPSRUWDQFH�IRU�PDQJURYH�ODWLWXGHV������������������ ���

)LJXUH 1R������� $EXQGDQFH�RI�WDOO�GHQVH�PDQJURYH�VDSOLQJV �������������������������� ���

)LJXUH 1R������� )UHTXHQFH�RI�WDOO�GHQVH�PDQJURYH�VDSOLQJV ��������������������������� ���

)LJXUH 1R������� 5HSUHVHQWDWLRQ�E\�IDPLOLHV�RI�ODWLWXGHV�RI�KLJK�VHFRQGDU\�
YHJHWDWLRQ ���

)LJXUH 1R�������6WUXFWXUDO�DQDO\VLV�IRU�ODWLWXGHV�RI�VHFRQGDU\�PDQJURYH�
YHJHWDWLRQ������������������������������������������������������������������������������������������������������������ ���

)LJXUH 1R������� 9DOXH�LQGH[�RI�LPSRUWDQFH�IRU�PDQJURYH�ODWLWXGHV������������������ ���

)LJXUH 1R������� :HDOWK�RI�VSHFLHV�RI�WKH�]RRSODQNWRQ�FRPPXQLW\�SUHVHQW�LQ�WKH�
VDPSOLQJ�SRLQWV�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW�LQ�%DKtD�
&RORPELD ����������������������������������������������������������������������������������������������� ���

)LJXUH 1R������� 'HQVLW\�RI�WKH�]RRSODQNWRQLF�FRPPXQLW\�SUHVHQW�LQ�WKH�VDPSOLQJ�
SRLQWV�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW�LQ�%DKtD�&RORPELD������������������������������ ���

)LJXUH 1R������� %UD\�&XUWLV�DQDO\VLV�IRU�WKH�]RRSODQNWRQ�FRPPXQLW\�SUHVHQW�LQ�
WKH�VDPSOLQJ�SRLQWV�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW�LQ�%DKtD�
&RORPELD ����������������������������������������������������������������������������������������������� ���

)LJXUH 1R������� &RUUHODWLRQ�EHWZHHQ�WKH�GHQVLW\�RI�]RRSODQNWRQ�DQG�WKH�
FRQFHQWUDWLRQ�RI�GLVVROYHG�R[\JHQ�LQ�WKH�DUHD�RI�RIIVKRUH LQIOXHQFH�RI�WKH�
SURMHFW ���

)LJXUH 1R������� :HDOWK�RI�VSHFLHV�RI�WKH�EHQWKLF�FRPPXQLW\�SUHVHQW�LQ�WKH�
VDPSOLQJ�SRLQWV�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW�LQ�%DKtD�&RORPELD �������������� ���

)LJXUH 1R������� 'HQVLW\�RI�WKH�EHQWKLF�FRPPXQLW\�SUHVHQW�LQ�WKH�VDPSOLQJ�SRLQWV�
LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW�LQ�%DKtD�&RORPELD ���������������������������������������� ���

)LJXUH 1R������� %UD\�&XUWLV�DQDO\VLV�IRU�WKH�EHQWKLF�FRPPXQLW\�SUHVHQW�LQ�WKH�
VDPSOLQJ�SRLQWV�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW�LQ�%DKtD�
&RORPELD ����������������������������������������������������������������������������������������������� ���

)LJXUH 1R������� $EXQGDQFH�RI�WKH�,FKWK\RIDXQD�E\�VDPSOLQJ�SRLQW�SUHVHQW�LQ�WKH�
RIIVKRUH HFRV\VWHP�RI�WKH�LQIOXHQFH�DUHD������������������������������������������������������������ ���
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)LJXUH 1R������� %UD\�&XUWLV�DQDO\VLV�IRU�WKH�ILVK�FRPPXQLW\�SUHVHQW�LQ�WKH�
VDPSOLQJ�SRLQWV�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW�LQ�%DKtD�&RORPELD �������������� ���

)LJXUH 1R������� 3URWHFWLYH�)RUHVW�5HVHUYH�RI�WKH�ZHWODQGV�EHWZHHQ�/HyQ�DQG�
6XULTXt�ULYHUV ����������������������������������������������������������������������������������������������� ���

)LJXUH 1R������� =RQLQJ�RI�WKH�3URWHFWLYH�)RUHVW�5HVHUYH�RI�WKH�ZHWODQGV�
EHWZHHQ�/HyQ�DQG�6XULTXt�ULYHUV������������������������������������������������������������������������� ���

)LJXUH 1R������� /RFDWLRQ�RI�WKH�'DULpQ�&RDVWDO�(QYLURQPHQWDO�8QLW ���������������� ���

)LJXUH 1R������� &RDVWDO�(QYLURQPHQWDO�8QLW�=RQLQJ�� 'DULpQ �������������������������� ���

)LJXUH 1R������� &RQVHUYDWLRQ�REMHFWV�LGHQWLILHG�LQ�WKH�LQIOXHQFH�DUHD DQG�
QHDUE\ ����������������������������������������������������������������������������������������������� ���

/,67�2)�7$%/(6

3DJH
7DEOH 1R������ 2IIVKRUH HFRV\VWHPV�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�
SURMHFW ���������������������������������������������������������������������������������������������������� ��

7DEOH 1R������ 7HUUHVWULDO�HFRV\VWHPV�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�
WKH�SURMHFW £(UURU��0DUFDGRU�QR�GHILQLGR�

7DEOH 1R������ &RYHUDJH�RI�WKH�ODQG�SUHVHQW�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�
SURMHFW ���������������������������������������������������������������������������������������������������� ��

7DEOH 1R������ )ORULVWLF�FRPSRVLWLRQ�IRU�JDOOHU\�RU ULSDULDQ�IRUHVW�FRYHU �������������� ��

7DEOH 1R������ 6WUXFWXUDO�DQDO\VLV�IRU�JDOOHU\�RU ULSDULDQ�FRYHUDJH� �������������������� ��

7DEOH 1R������ 'LVWULEXWLRQ�RI�IUHTXHQFLHV�IRU�WKH�YDULDEOH�QRUPDO�GLDPHWHU��LQ�WKH�
JDOOHU\�RU ULSDULDQ�IRUHVW�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW� ��������������������������������� ��

7DEOH 1R������ 'LVWULEXWLRQ�RI�WKH�QXPEHU�RI�VSHFLHV�DQG�WKHLU�DEXQGDQFHV�
�QXPEHU�RI�WUHHV��LQ�HDFK�VWUDWXP��DOWLPHWULF�SRVLWLRQ��IRU�WKH�WUHHV�LQYHQWRULHG�LQ
WKH�JDOOHU\�RU ULSDULDQ�IRUHVW����������������������������������������������������������������������������������� ��

7DEOH 1R������ ,QGLFHV�RI�:HDOWK�DQG�3ODQW�'LYHUVLW\�IRU�WKH�FRYHUDJH�RI�JDOOHU\�RU
ULSDULDQ�IRUHVW��SUHVHQW�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW������������������������������������ ��

7DEOH 1R������ )ORULVWLF�FRPSRVLWLRQ��JDOOHU\�IRUHVW�ODWLWXGHV�RU ULSDULDQ������� £(UURU��
0DUFDGRU�QR�GHILQLGR�

7DEOH 1R������� 6WUXFWXUDO�DQDO\VLV�IRU�JDOOHU\�RU ULSDULDQ�IRUHVW�
ODWLFDV ��������������������������������������������������������������������������������������������������� ��

7DEOH 1R������� )ORULVWLF�FRPSRVLWLRQ�RI�WKH�ULSDULDQ�IRUHVW�VHHGOLQJV ����������������� ��

7DEOH 1R������� )ORULVWLF�FRPSRVLWLRQ�IRU�GHQVH�JUDVV�FRYHU������������������������������� ��

7DEOH 1R������� 6WUXFWXUDO�DQDO\VLV�IRU�GHQVH�JUDVV�FRYHU ���������������������������������� ��
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7DEOH 1R������� )UHTXHQF\�GLVWULEXWLRQ�IRU�WKH�YDULDEOH�QRUPDO�GLDPHWHU�RI�GHQVH�
JUDVVODQG�WUHHV�� ��

7DEOH 1R������� 'LVWULEXWLRQ�RI�WKH�QXPEHU�RI�VSHFLHV�DQG�WKHLU�DEXQGDQFHV�
�QXPEHU�RI�WUHHV��LQ�HDFK�VWUDWXP��DOWLPHWULF�SRVLWLRQ��IRU�WKH�WUHHV�LQYHQWRULHG�LQ�
WKH�GHQVH�JUDVVODQG�FRYHU ������������������������������������������������������������������������������������ ��

7DEOH 1R������� :HDOWK�DQG�'LYHUVLW\�LQGLFHV�IRU�GHQVH�JUDVVODQGV ������������������� ��

7DEOH 1R������� 0XOWLWHPSRUDO�DQDO\VLV�IRU�IRUHVW�FRYHU�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�
SURMHFW £(UURU��0DUFDGRU�QR�GHILQLGR�

7DEOH 1R������� IUDJPHQWDWLRQ�GHJUHH�RI�IRUHVW�FRYHU�IRU�D�SHULRG�RI����\HDUV�LQ�
WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW ������������������������������� £(UURU��0DUFDGRU�QR�GHILQLGR�

7DEOH 1R������� 3DWWRQ�GLYHUVLW\�LQGH[�IRU�IRUHVW�FRYHU�ZLWKLQ�WKH�LQIOXHQFH�DUHD RI�
WKH�SURMHFW�� £(UURU��0DUFDGRU�QR�GHILQLGR�

7DEOH 1R������� )UDFWDO�GLPHQVLRQ�IRU�IRUHVW�FRYHU�ZLWKLQ�WKH�LQIOXHQFH�DUHD RI�WKH�
SURMHFW ��

7DEOH 1R������� )RUP�IDFWRU�IRU�IRUHVW�FRYHU�ZLWKLQ�WKH�LQIOXHQFH�DUHD RI�WKH�
SURMHFW £(UURU��0DUFDGRU�QR�GHILQLGR�

7DEOH 1R������� 5HVXOWDGRV�GH�ODV�PpWULFDV�UHDOL]DGDV�SDUD�HO�SDLVDMH�GHO�iUHD�GH�
LQIOXHQFLD�GHO�SUR\HFWR������������������������������������������������������������������������������������������� ��

7DEOH 1R������� 7D[RQRPLF�FRPSRVLWLRQ�DQG�FODVVLILFDWLRQ�LQ�&,7(6��,8&1��
5HVROXWLRQ������RI������DQG�5HG�%RRNV�RI�$PSKLELDQV�DQG�5HSWLOHV�SUHVHQW�LQ�WKH�
LQIOXHQFH�DUHD�� ��

7DEOH 1R������� (FRORJLFDO�DVSHFWV�RI�WKH�DUURZ�SXQD�IURJ�'HQGUREDWHV�
WUXQFDWXV ��������������������������������������������������������������������������������������������������� ��

7DEOH 1R������� (FRORJLFDO�DVSHFWV�RI�WKH�PRUURFR\�WXUWOH�&KHORQRLGLV�
FDUERQDULD ������������������������������������������������������������������������������������������������� ���

7DEOH 1R������� (FRORJLFDO�DVSHFWV�RI�WKH�SDOP�WUHH�WXUWOH�5KLQRFOHPP\V�
PHODQRVWHUQD ���

7DEOH 1R������� (FRORJLFDO�DVSHFWV�RI�WKH�&DLPDQ�FURFRGLOXV��������������������������� ���

7DEOH 1R������� 7D[RQRPLF�FRPSRVLWLRQ�DQG�FODVVLILFDWLRQ�LQ�&,7(6�DQG�,8&1�RI�
WKH�DYLIDXQD�SUHVHQW�LQ�WKH�LQIOXHQFH�DUHD����������������������������������������������������������� ���

7DEOH 1R������� 2ULHQWDWLRQ��PLJUDWLRQ�SROLF\�DQG�FDWHJRU\�RI�UHVLGHQFH�LQ�
&RORPELD�RI�WKH����VSHFLHV�LGHQWLILHG�DV�PLJUDWRU\�LQ�WKH�LQIOXHQFH�
DUHD ������������������������������������������������������������������������������������������������� ���

7DEOH 1R������� (FRORJLFDO�DVSHFWV�RI�WKH�&DULEEHDQ�JXDFKDUDFD�2UWDOLV�
JDUUXOD ���

7DEOH 1R������� (FRORJLFDO�DVSHFWV�RI &KDXQD�FKDYDULD ����������������������������������� ���



02',),&$7,21�2)�(19,5210(17$/�/,&(16(�)25�7+( 352-(&7�2)�
&216758&7,21�$1'�23(5$7,21�2)�$�62/,'�%8/.�&$5*2(6�3257�

7(50,1$/�,1�7+(�081,&,3$/,7<�2)�785%2

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($ 3DJH �� RI ���
*$7��������&$�$0�3,2��� 5HYLHZ� %

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
&$3����B7'(1*�2.�)
>0HGHOOLQ@������

7DEOH 1R������� (FRORJLFDO�DVSHFWV�RI &\DQRFRUD[�DIILQLV��������������������������������� ���

7DEOH 1R������� (FRORJLFDO�DVSHFWV�RI 5DPSKRFHOXV�
GLPLGLDWXV ������������������������������������������������������������������������������������������������� ���

7DEOH 1R������� (FRORJLFDO�DVSHFWV�RI $PD]RQD�IDULQRVD ��������������������������������� ���

7DEOH 1R������� (FRORJLFDO�DVSHFWV�RI &RFF\FXD�SXPLOD ����������������������������������� ���

7DEOH 1R������� 7D[RQRPLF�FRPSRVLWLRQ�DQG�FODVVLILFDWLRQ�LQ�&,7(6��,8&1��
5HVROXWLRQ������RI������DQG�5HG�%RRN�RI�PDPPDOV��PHGLXP�DQG�ODUJH��SUHVHQW�LQ�
WKH�LQIOXHQFH�DUHD������������������������������������������������������������������������������������������������ ���

7DEOH 1R������� (FRORJLFDO�DVSHFWV�RI 6DJXLQXV�RHGLSXV���������������������������������� ���

7DEOH 1R������� (FRORJLFDO�DVSHFWV�RI /RQWUD�ORQJLFDXGLV ��������������������������������� ���

7DEOH 1R������� (FRORJLFDO�DVSHFWV�RI 3XPD�\DJRXDURXQGL ������������������������������ ���

7DEOH 1R������� (FRORJLFDO�DVSHFWV�RI %UDG\SXV�
YDULHJDWXV ������������������������������������������������������������������������������������������������� ���

7DEOH 1R������� (FRORJLFDO�DVSHFWV�RI�&XQLFXOXV�SDFD�������������������������������������� ���

7DEOH 1R������� 7D[RQRPLF�FRPSRVLWLRQ�DQG�WKUHDW�FDWHJRU\�RI�EDW�VSHFLHV ���� ���

7DEOH 1R������� $EXQGDQFH�RI�EDWV�E\�SODQW�FRYHU�������������������������������������������� ���

7DEOH 1R������� 'LYHUVLW\�LQGH[�RI�IO\LQJ�PDPPDOV�������������������������������������������� ���

7DEOH 1R������� 7D[RQRPLF�VSHFLHV�FRPSRVLWLRQ�RI�WKH�FRPPXQLW\�SHULSK\WLF�
VDPSOLQJ�SRLQWV�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW�RQ�WKH�/HRQ�5LYHU��£(UURU��
0DUFDGRU�QR�GHILQLGR�

7DEOH 1R������� 'HQVLW\��LQG���FP���RI�WKH�SHULILWLF�FRPPXQLW\�DW�WKH�SRLQWV�
VDPSOHG�RQ�WKH�/HyQ�5LYHU���������������������������������������������������������������������������������� ���

7DEOH 1R������� (FRORJLFDO�LQGH[ IRU�WKH�SHULILWLF�FRPPXQLW\�SUHVHQW�LQ�+%��DQG�
+%��LQ�WKH�/HyQ�5LYHU ����������������������������������������������������������������������������������������� ���

7DEOH 1R������� &RPSRVLWLRQ�RI�VSHFLHV�RI�WKH�FRPPXQLW\�RI�EHQWKLF�
PDFURLQYHUWHEUDWHV�SUHVHQW�LQ�SRLQWV�+%��DQG�+%��LQ�WKH�/HyQ�5LYHU���������������� ���

7DEOH 1R������� 7D[RQRPLF�FRPSRVLWLRQ�DQG�DEXQGDQFH�RI�WKH�LFKWK\RIDXQD�
SUHVHQW�LQ�WKH�FRQWLQHQWDO�DTXDWLF�HFRV\VWHP������������������������������������������������������ ���

7DEOH 1R������� %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI�$VW\DQD[ VS� ������������� ���

7DEOH 1R������� 7D[RQRPLF�FRPSRVLWLRQ�RI�SK\WRSODQNWRQLF�VSHFLHV�LGHQWLILHG�LQ�
WKH�VDPSOLQJ�SRLQWV�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW�LQ�%DKtD�
&RORPELD ������������������������������������������������������������������������������������������������� ���

7DEOH 1R������� 'HQVLW\��LQG���/��RI�WKH�SK\WRSODQNWRQLF�FRPPXQLW\�SUHVHQW�LQ�WKH�
SRLQWV�VDPSOHG�LQ�%DKtD�&RORPELD ���������������������������������������������������������������������� ���
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7DEOH 1R������� (FRORJLFDO�LQGH[�IRU�WKH�SK\WRSODQNWRQ�FRPPXQLW\�SUHVHQW�DW�WKH�
VDPSOLQJ�SRLQWV�LQ�%DKtD�&RORPELD ��������������������������������������������������������������������� ���

7DEOH 1R������� &RUUHODWLRQ�RI�SK\WRSODQNWRQ�GHQVLW\�DQG�SK\VLFDO�FKHPLFDO�
SDUDPHWHUV�LQ�WKH�DUHD�RI�RIIVKRUH LQIOXHQFH�RI�WKH�SURMHFW ��������������������������������� ���

7DEOH 1R������� )ORULVWLF�FRPSRVLWLRQ�IRU�0DQJURYH�FRYHUDJH �������������������������� ���

7DEOH 1R������� 6WUXFWXUDO�DQDO\VLV�IRU�PDQJURYH�FRYHUDJH������������������������������ ���

7DEOH 1R������� )UHTXHQF\�GLVWULEXWLRQ�IRU�WKH�YDULDEOH�QRUPDO�GLDPHWHU�IRU�
PDQJURYH�WUHHV�����

7DEOH 1R������� 'LVWULEXWLRQ�RI�WKH�QXPEHU�RI�VSHFLHV�DQG�WKHLU�DEXQGDQFHV�
�1XPEHU�RI�WUHHV��LQ�HDFK�VWUDWXP��6RFLRORJLFDO�SRVLWLRQ���IRU�WKH�WUHHV�LQYHQWRULHG�
LQ�WKH�PDQJURYH�FRYHU ���������������������������������������������� £(UURU��0DUFDGRU�QR�GHILQLGR�

7DEOH 1R������� :HDOWK�DQG�'LYHUVLW\�LQGLFHV�IRU�PDQJURYH�YHJHWDWLRQ ������������ ���

7DEOH 1R������� )ORULVWLF�FRPSRVLWLRQ��ODWLWXGHV�RI�GHQVH�PDQJURYH ����������������� ���

7DEOH 1R������� 6WUXFWXUDO�DQDO\VLV�IRU�PDQJURYH�VDSOLQJV ������������������������������� ���

7DEOH 1R������� )ORULVWLF�FRPSRVLWLRQ�RI�WDOO�GHQVH�PDQJURYH�VDSOLQJV� ������������ ���

7DEOH 1R������� )ORULVWLF�FRPSRVLWLRQ��ODWLWXGHV�RI�KLJK�VHFRQGDU\�YHJHWDWLRQ �� ���

7DEOH 1R������� 6WUXFWXUDO�DQDO\VLV�IRU�ODWLWXGHV�RI�KLJK�VHFRQGDU\�
YHJHWDWLRQ� ������������������������������������������������������������������������������������������������� ���

7DEOH 1R������� 7D[RQRPLF�FRPSRVLWLRQ�RI�]RRSODQNWRQ�VSHFLHV�LGHQWLILHG�LQ�WKH�
VDPSOLQJ�SRLQWV�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW�LQ�%DKtD�&RORPELD�� ������������ ���

7DEOH 1R������� 'HQVLW\��LQG���/��RI�WKH�]RRSODQNWRQ�FRPPXQLW\�SUHVHQW�LQ�WKH�
VDPSOLQJ�SRLQWV�LQ�%DKtD�&RORPELD ��������������������������������������������������������������������� ���

7DEOH 1R������� (FRORJLFDO�LQGLFHV�IRU�WKH�]RRSODQNWRQ�FRPPXQLW\�DW�WKH�SRLQWV�
VDPSOHG�LQ�%DKtD�&RORPELD��������������������������������������������������������������������������������� ���

7DEOH 1R������� &RUUHODWLRQ�RI�]RRSODQNWRQ�GHQVLW\�DQG�SK\VLFRFKHPLFDO�
SDUDPHWHUV�LQ�WKH�DUHD�RI�RIIVKRUH LQIOXHQFH�RI�WKH�SURMHFW ��������������������������������� ���

7DEOH 1R������� 7D[RQRPLF�FRPSRVLWLRQ�RI�EHQWKLF�VSHFLHV�LGHQWLILHG�LQ�WKH�
VDPSOLQJ�SRLQWV�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW�LQ�%DKtD�
&RORPELD ������������������������������������������������������������������������������������������������� ���

7DEOH 1R������� 'HQVLW\�RI�WKH�EHQWKLF�FRPPXQLW\�SUHVHQW�LQ�WKH�VDPSOLQJ�SRLQWV�
LQ�%DKtD�&RORPELD ����������������������������������������������������������������������������������������������� ���

7DEOH 1R������� (FRORJLFDO�LQGLFHV�IRU�WKH�EHQWKLF�FRPPXQLW\�DW�WKH�VDPSOLQJ�
SRLQWV�LQ�%DKtD�&RORPELD������������������������������������������������������������������������������������� ���

7DEOH 1R������� &RUUHODWLRQ�RI�ILVK�DEXQGDQFH�DQG�SK\VLFDO�FKHPLFDO�SDUDPHWHUV�
LQ�WKH�DUHD�RI�RIIVKRUH LQIOXHQFH�RI�WKH�SURMHFW����������������������������������������������������� ���
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7DEOH 1R������� 7D[RQRPLF�FRPSRVLWLRQ�RI�WKH�,FKWK\RIDXQD�SUHVHQW�LQ�WKH�
RIIVKRUH HFRV\VWHP�����

7DEOH 1R������� $EXQGDQFH�RI�WKH�,FKWK\RIDXQD�LQ�WKH�RIIVKRUH HFRV\VWHP�RI�WKH�
LQIOXHQFH�DUHD«����

7DEOH 1R������� 8VHV��HQGHPLVP��W\SH�RI�PLJUDWLRQ�DQG�WURSKLF�JXLOG�RI�WKH�
LFKWK\RIDXQD�LGHQWLILHG�LQ�WKH�DUHD�RI�RIIVKRUH LQIOXHQFH�������������������������������������� ���

7DEOH 1R������� %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI $QFKRYLD�FOXSHRLGHV � ���

7DEOH 1R������� %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI�$QFKRYLD�VS� ������������� ���

7DEOH 1R������� %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI &DUDQ[�KLSSRV����������� ���

7DEOH 1R������� %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI�&HQWURSRPXV�VS�������� ���

7DEOH 1R������� %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI 'DV\DWLV�VS ��������������� ���

7DEOH 1R������� %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI (WURSXV�VS����������������� ���

7DEOH 1R������� %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI +DUHQJXOD�VS������������� ���

7DEOH 1R������� %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI /DULPXV�VS ���������������� ���

7DEOH 1R������� %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI /RERWHV�VS� ��������������� ���

7DEOH 1R������� %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI 0RUIRV������\�� ���������� ���

7DEOH 1R������� %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI�2OLJRSOLWHV�VDXUXV ����� ���

7DEOH 1R������� %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI�3DFK\XUXV�VS� ����������� ���

7DEOH 1R������� %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI 3RO\GDFW\OXV�YLUJLQLFXV��
���

7DEOH 1R������� %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI 6HOHQH�YRPHU������������ ���

7DEOH 1R������� %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI 7ULFKLXUXV�OHSWXUXV ���� ���

7DEOH 1R������� %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI 8PEULQD�FRURLGHV������ ���

7DEOH 1R������� (FRORJLFDO�LQGH[�IRU�WKH�ILVK�FRPPXQLW\�DW�WKH�VDPSOLQJ�SRLQWV�LQ�
%DKtD�&RORPELD ���

7DEOH 1R������� &RUUHODWLRQ�RI�ILVK�DEXQGDQFH�DQG�SK\VLFRFKHPLFDO�SDUDPHWHUV�LQ�
WKH�DUHD�RI�RIIVKRUH LQIOXHQFH�RI�WKH�SURMHFW �������������������������������������������������������� ���

7DEOH 1R������� $UHDV�DQG�]RQHV�HVWDEOLVKHG�LQ�WKH�]RQLQJ�RI�WKH�3URWHFWLYH�
)RUHVW�5HVHUYH�RI�WKH�ZHWODQGV�EHWZHHQ�WKH�/HyQ�DQG�6XULTXt�ULYHUV ���������������� ���

7DEOH 1R������� &RQVHUYDWLRQ�REMHFWV�LGHQWLILHG�LQ�WKH�YLFLQLW\�RI�WKH�LQIOXHQFH�
DUHD ������������������������������������������������������������������������������������������������� ���
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3DJH
3KRWR 1R������ ZHVHWWOHPHQW�SORW�RI�WKH�(O�&DQDO�YLOODJH������������������������������� ��

3KRWR 1R������ 3DQRUDPLF�YLHZ�RI�WKH�(O�&DQDO�VHWWOHPHQW �������������������������� ��

3KRWR 1R������ ,QIUDVWUXFWXUH�RI�WKH�%DQDFRO�FRPSDQ\�LGHQWLILHG�LQ�WKH�DUHD�RI�
ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW ��������������������������������������������������������������������������������� ��

3KRWR 1R������ 3ODQWDLQ�DQG�EDQDQD�FURSV�ZLWKLQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�
RI�WKH�SURMHFW ��������������������������������������������������������������������������������������������� ��

3KRWR 1R������$TXDWLF�YHJHWDWLRQ�DVVRFLDWHG�ZLWK�FOHDQ�SDVWXUHV�DQG�XVHV�����
%XIIDORV�ZLWKLQ�WKH�/HyQ�5LYHU��XSSHU�OHIW������:LQGVZHSW�JUDVVHV��XSSHU�ULJKW������
$TXDWLF�YHJHWDWLRQ��ORZHU� ������������������������������������������������������������������������������������� ��

3KRWR 1R������ 2YHUYLHZ�RI�0DQJOH�FRYHUDJH ���������������������������������������������� ��

3KRWR 1R������ 1DLGL]DOHV�DUHD�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�
SURMHFW ��������������������������������������������������������������������������������������������� ��

3KRWR 1R������ 5LSDULDQ�IRUHVW�RQ�WKH�VKRUH�RI�WKH�/HyQ�5LYHU ��������������������� ��

3KRWR 1R������ )RUHVW�SODQWDWLRQ�RI�7HFWRQD�JUDQGLV ������������������������������������ ��

3KRWR 1R������� &RYHUDJH�RI�GHQVHO\�ZRRGHG�ODQG�ZLWK�ZRRGHG�ODQG��������� ��

3KRWR 1R������� 3DQRUDPLF�FRYHUDJH�RI�GHQVH��IORRGHG��QRQ�ZRRGHG�
JUDVVODQG ������������������������������������������������������������������������������������������� ��

3KRWR 1R�������2YHUYLHZ�RI�WKH�FRYHUDJH�RI�$UUDFDFKDO�RQ�WKH�FDQDO�RI�1XHYD�
&RORQLD ������������������������������������������������������������������������������������������������������������������ ��

3KRWR 1R�������)HUQ\�&RYHUDJH�O� ������������������������������������������������������������������������� ��

3KRWR 1R������� 6ZHHW�SLWKHFHOORELXP�RSHQ�VKUXE��FKLPLQDQJR� ����������������� ��

3KRWR 1R������� 3DQRUDPLF�FRYHUDJH�RI�KLJK�VHFRQGDU\�PDQJURYH�
YHJHWDWLRQ ������������������������������������������������������������������������������������������� ��

3KRWR 1R������� dŚĞ�/HyQ�5LYHU �������������������������������������������������������������������� ��

3KRWR 1R������� 2YHUYLHZ�RI�%DKtD�&RORPELD ���������������������������������������������� ��

3KRWR 1R������� 6ZHHW�SLWKHFHOORELXP�LQ�WKH�FRYHU�RI�JDOOHU\�RU ULSDULDQ�
IRUHVW ������������������������������������������������������������������������������������������� ��

3KRWR 1R������� ,QIOXHQFH�RI�QDWXUDO�JUDVVHV�RQ�WKH�QDWXUDO�UHJHQHUDWLRQ�RI�
WKH�JDOOHU\�RU ULSDULDQ�IRUHVW����������������������������������������������������������������������������������� ��

3KRWR 1R������� 'HQVH�KHUEDFHRXV�FRYHUDJH�ZLWKLQ�WKH�LQIOXHQFH�DUHD RI�WKH�
SURMHFW ������������������������������������������������������������������������������������������� ��

3KRWR 1R������� 3DFKLUD�DTXDWLFD����������������������������������������������������������������� ��
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3KRWR 1R������� 3LWKHFHOORELXP�GXOFH ���������������������������������������������������������� ��

3KRWR 1R������� 7DEHEXLD�URVHD ������������������������������������������������������������������ ��

3KRWR 1R������� 6RPH�VSHFLHV�RI�DPSKLELDQV�REVHUYHG�LQ�WKH�LQIOXHQFH�DUHD
RI�WKH�SURMHFW ��

3KRWR 1R������� 6RPH�VSHFLHV�RI�UHSWLOHV�REVHUYHG�LQ�WKH�LQIOXHQFH�DUHD RI�
WKH�SURMHFW ��

3KRWR 1R������� 6RPH�VSHFLHV�RI�ELUGV�REVHUYHG�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�
SURMHFW�� ���

3KRWR 1R������� 0RXVH�0HODQRP\V�FDOLJLQRVXV�DQG�'HQVH�)RUHVW��SODFH�RI�
FDSWXUH� ����������������������������������������������������������������������������������������� ���

3KRWR 1R������ 6RPH�VSHFLHV�RI�PDPPDOV�REVHUYHG�LQ�WKH�LQIOXHQFH�DUHD RI�
WKH�SURMHFW�� ���

3KRWR 1R������� 7UDFHV�RI�PDPPDOV�WUDSV�WUDFHV�����'DV\SURFWD�SXQFWDWD��
���������&XQLFXOXV�SDFD�������'LGHOSKLV�PDUVXSLDOLV�������3URF\RQ�
FDQFULYRUXV ����������������������������������������������������������������������������������������� ���

3KRWR 1R������� &DUROOLD�SHUVSLFLOODWD�\ 3ODW\UUKLQXV�EUDFKLFHSKDOXV
EDWV� ����������������������������������������������������������������������������������������� ���

3KRWR 1R������� $UWLEHXV�OLWXUDWXV \�8URGHUPD�ELOREDWXP EDWV������������������� ���

3KRWR 1R������� 6RPH�VSHFLHV�RI�WKH�SHULILWLF�FRPPXQLW\�IRXQG�DW�WKH�SRLQWV�
VDPSOHG�RQ /HyQ�5LYHU ��������������������������������������������������������������������������������������� ���

3KRWR 1R������� ,QGLYLGXDO�RI�WKH�IDPLO\�&KLURQRPLGDH�IRXQG�LQ /HyQ�
5LYHU ����������������������������������������������������������������������������������������� ���

3KRWR 1R������� 6RPH�VSHFLHV�RI�WKH�SK\WRSODQNWRQ�FRPPXQLW\�IRXQG�DW�WKH�
VDPSOLQJ�SRLQWV�LQ�%DKtD�&RORPELD ��������������������������������������������������������������������� ���

3KRWR 1R������� 0DQJURYH�YHJHWDWLRQ�SUHVHQW�LQ�WKH�LQIOXHQFH�DUHD���������� ���

3KRWR 1R������� $IIHFWDWLRQ�REVHUYHG�LQ�WKH�PDQJURYH�FRYHU �������������������� ���

3KRWR 1R������� $YLFHQQLD�JHUPLQDQV�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�
SURMHFW ����������������������������������������������������������������������������������������� ���

3KRWR 1R������� 5KL]RSKRUD�PDQJOH�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�
SURMHFW ����������������������������������������������������������������������������������������� ���

3KRWR 1R������� ȇ0DWD�7LJUH��)HUQ LQ�WKH�LQIOXHQFH�DUHD RI�WKH�
SURMHFW ���������������������������������������������� £(UURU��0DUFDGRU�QR�GHILQLGR�

3KRWR 1R������� 5KL]RSKRUD�PDQJOH ���������������������������������������������������������� ���

3KRWR 1R������� $YLFHQQLD�JHUPLQDQV �������������������������������������������������������� ���

3KRWR 1R������� /DJXQFXODULD�UDFHPRVD ���������������������������������������������������� ���
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3KRWR 1R������� 6RPH�VSHFLHV�RI�WKH�]RRSODQNWRQ�FRPPXQLW\�IRXQG�DW�WKH�
VDPSOLQJ�SRLQWV�LQ�%DKtD�&RORPELD ��������������������������������������������������������������������� ���

3KRWR 1R������� 6RPH�VSHFLHV�RI�WKH�RIIVKRUH EHQWKLF�FRPPXQLW\�IRXQG�DW�
WKH�VDPSOLQJ�SRLQWV�LQ�%DKtD &RORPELD ��������������������������������������������������������������� ���

/,67�2)�$77$&+0(176

$WWDFKPHQW 1R�� ������� )LHOG� GDWD�� IORULVWLF� FKDUDFWHUL]DWLRQ� IRU� JDOOHU\� RU ULSDULDQ�
IRUHVW�FRYHU

$WWDFKPHQW 1R���������)LHOG GDWD��IORULVWLF�FKDUDFWHUL]DWLRQ�GHQVH�JUDVV�FRYHU

$WWDFKPHQW �������)LHOG� IRUPDWV�FRPSOHWHG� LQ� WKH� WDNLQJ�RI� WKH� LQIRUPDWLRQ�RI� WKH�
WHUUHVWULDO�IDXQD��KHUSHV��ELUGV�DQG�PDPPDOV��PHGLXP�DQG�ODUJH�

$WWDFKPHQW ������� $EXQGDQFH�RI�WKH�KHUSHWRIDXQD�E\�XQLW�RI�FRYHUDJH�LGHQWLILHG�LQ�
WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW

$WWDFKPHQW ������ *HRJUDSKLF� ORFDWLRQ� RI� HQGHPLF� VSHFLHV� DQG� WKH� GHJUHH� RI�
WKUHDW�RI�WKH�KHUSHWRIDXQD�SUHVHQW�LQ�WKH�LQIOXHQFH�DUHD

$WWDFKPHQW ������� $EXQGDQFH� RI� DYLIDXQD� E\� XQLW� RI� FRYHUDJH� LGHQWLILHG� LQ� WKH�
LQIOXHQFH�DUHD RI�WKH�SURMHFW

$WWDFKPHQW �������7URSKLF�JXLOGV�DQG�XVHV�RI�DYLIDXQD�SUHVHQW�LQ�WKH�LQIOXHQFH�DUHD

$WWDFKPHQW ������� *HRJUDSKLFDO� ORFDWLRQ� RI� HQGHPLF� VSHFLHV� DQG� WKH� GHJUHH� RI�
WKUHDW�RI�WKH�DYLIDXQD�SUHVHQW�LQ�WKH�LQIOXHQFH�DUHD

$WWDFKPHQW ������� $EXQGDQFH�RI�PHGLXP�DQG�ODUJH�PDPPDOV�SHU�XQLW�RI�FRYHUDJH�
LGHQWLILHG�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW

$WWDFKPHQW �������� *HRJUDSKLF� ORFDWLRQ� RI� HQGHPLF� DQG� WKUHDWHQHG� VSHFLHV� RI�
PHGLXP�DQG�ODUJH�PDPPDOV�SUHVHQW�LQ�WKH�LQIOXHQFH�DUHD

$WWDFKPHQW ��������)LHOG�GDWD��IORULVWLF�FKDUDFWHUL]DWLRQ�IRU�PDQJURYH�FRYHUDJH�

/,67�2)�0$36

0DS�FRGH 7KHPH
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02'B/$B372B$17B��B (FRV\VWHP

2QVKRUH��FRDVWDO�DQG�RIIVKRUH�

(FRV\VWHPV

02'B/$B372B$17B��B 2&RYHUDJH /DQG�FRYHU

02'B/$B372B$17B��B)DXQD :LOGOLIH�VDPSOLQJ

02'B/$B372B$17B��B6SHB'LVWULE 'LVWULEXWLRQ�RI�VSHFLHV

02'B/$B372B$17B��B:LOGOLIH5RXWHV :LOGOLIH�PRYHPHQW�URXWHV

02'B/$B372B$17B��B)ORUD )ORUD�VDPSOLQJ

02'B/$B372B$17B��B3URWHF$UHDV

3URWHFWHG�DUHDV�DQG�VWUDWHJLF�

HFRV\VWHPV
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�� &+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($

��� %LRWLF�HQYLURQPHQW

,Q�JHQHUDO� WHUPV��WKH�IROORZLQJ�LV�D�GHVFULSWLRQ�RI� WKH� LQIOXHQFH�DUHD IROORZLQJ�WKH�
JXLGHOLQHV�RXWOLQHG� LQ� WKH�PDS�RI�2QVKRUH��&RDVWDO�DQG�2IIVKRUH�(FRV\VWHPV�RI�
&RORPELD�� DQG�LW�LV�HVWDEOLVKHG�WR�ZKLFK�JUHDW ELRPH�DQG�ELRPH�FRUUHVSRQGV�WKH�
LQIOXHQFH�DUHD RI�WKH�SURMHFW�LQ�WKH�RQVKRUH DQG�FRDVWDO � RIIVKRUH DUHD�

6XEVHTXHQWO\�� WKH�HFRV\VWHPV� LQ� WKH� LGHQWLILHG�ELRPHV�DUH�GHVFULEHG��DV�ZHOO�DV�
WKHLU�ELRPH�DVVRFLDWHG�HFRV\VWHPV�DQG�ODQG�FRYHU��7KH�FRYHUDJH�RI�WKH�ODQG�ZDV�
DQDO\]HG�WDNLQJ�LQWR�DFFRXQW�DQ�DGDSWHG�YHUVLRQ�IRU�&RORPELD�RI�WKH�&RULQH�/DQG�
&RYHU� FODVVLILFDWLRQ��� DQG� WKHQ� FURVVHG� LW� ZLWK� WKH� FDUWRJUDSKLF� LQIRUPDWLRQ� DQG�
XSGDWHV�RI�VDWHOOLWH�LPDJHV��

$GGLWLRQDOO\��WKH�7UHPDUFWRV�WRRO��7UHPDUFWRV�&RORPELD�(DUO\�:DUQLQJ�6\VWHP��ZDV�
XVHG�� WR�LGHQWLI\�WKH�VHQVLWLYH�VSHFLHV�WKDW�FRXOG�EH�DIIHFWHG�E\�WKH�SURMHFW��

)LQDOO\��WKH�GHVFULSWLRQ�RI�WKH�HFRV\VWHP�DQG�FRYHUDJH�RI�WKH�ODQG�LV�SUHVHQWHG�DW�D�
UHVROXWLRQ�ZLWK�PRUH�GHWDLO��OLPLWHG�WR�WKH�SURMHFW�DUHD��)LQDOO\��WKH�FKDUDFWHUL]DWLRQ�
RI�IDXQD�DQG�IORUD�DFFRUGLQJ�WR�WKH�2QVKRUH��FRDVWDO�DQG�2IIVKRUH HQYLURQPHQW�LV�
SUHVHQWHG�

����� (FRV\VWHPV

,Q�LWV�WHUUHVWULDO�SDUW��WKH�DUHD�RI�LQIOXHQFH�EHORQJV�WR�WKH�JUHDW�ELRPH�RI�WKH�WURSLFDO�
KXPLG�IRUHVW��ZKLFK�KDV�D WRWDO�H[WHQVLRQ�RI������������KD�ZLWK�]RQHV�WKDW�KDYH�KRW�
KXPLG�RU�YHU\�KXPLG�ZDUP�FOLPDWHV��ZLWK�DQQXDO�DYHUDJH�UDLQIDOO�JUHDWHU�WKDQ�������
PP�

� ,167,787(�2)�+<'52/2*<��0(7(252/2*<�$1'�(19,5210(17$/�678',(6��$*867Ë1�&2'$==,�*(2*5$3+,&�
,167,787(�� 5(6($5&+� ,167,787(� 2)� %,2/2*,&$/� 5(6285&(6� :,7+� +80%2/'7�� 0$5,1(� $1'� &2$67$/�
5(6($5&+�,167,787(�-26e�%(1,72�9,9(6�'(�$1'5e,6��$0$=21�,167,787(�2)�6&,(17,),&�,19(67,*$7,216�DQG�
-+21� 921� 1(80$00� 3$&,),&� ,167,787(� 2)� (19,5210(17$/� 5(6($5&+�� 2QVKRUH�� FRDVWDO� DQG� RIIVKRUH
HFRV\VWHPV�RI�&RORPELD��%RJRWi��'�&������������S�������FDUWRJUDSKLF�VKHHWV�
� ,167,787(�2)�+<'52/2*<��0(7(252/2*<�$1'�(19,5210(17$/�678',(6��1DWLRQDO�/HJHQG�RI�&RYHUDJH�RI�WKH�
(DUWK��&25,1(�/DQG�&RYHU�PHWKRGRORJ\�DGDSWHG�IRU�&RORPELD��6FDOH�������������%RJRWi��,'($0�����������S��,6%1������
�������������
� 52'5Ë*8(=�0$+(&+$��-9��$5-21$�+,1&$3,e��)���0872��7���85%,1$�&$5'21$��-1��%(-$5$12�025$��3���58,=�
$*8'(/2��&���'Ë$=�*5$1$'26��0&��3$/$&,26��(���025(12��0,��*Ï0(=��$��DQG��*(27+,1.,1*�/7'$��������$UD�
&RORPELD��*HRJUDSKLF�,QIRUPDWLRQ�6\VWHP�IRU�WKH�$QDO\VLV�RI�6WDWH�,QVWLWXWLRQDO�0DQDJHPHQW��2WXV&RORPELD�0RGXOH��DQG�WKH�
$IIHFWDWLRQ� WR� 6HQVLWLYH� %LRGLYHUVLW\� DQG� &XOWXUDO� +HULWDJH� �7UHPDUFWRV� 0RGXOH�&RORPELD��� 9HUVLRQ� ���� ����� ���� ������
&RQVHUYDWLRQ� ,QWHUQDWLRQDO�&RORPELD�	�0LQLVWU\� RI�(QYLURQPHQW� DQG�6XVWDLQDEOH�'HYHORSPHQW��2QOLQH� LQIRUPDWLRQ� V\VWHP�
DYDLODEOH�DW�KWWS���ZZZ�WUHPDUFWRVFRORPELD�RUJ��>4XRWHG�RQ�-XO\���������@�
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7KLV�JUHDW�ELRPH�LV�EHWZHHQ���DQG�������PHWHUV�DERYH�VHD�OHYHO��VR�LWV�YHJHWDWLRQ�
LV� HTXLYDOHQW� WR� KXPLG� WURSLFDO� IRUHVWV�� YHU\� KXPLG� DQG� UDLQ\�� DV�ZHOO� DV� WURSLFDO�
UDLQIRUHVW�� $FFRUGLQJ� WR� 81(6&2�� LW� EHORQJV� WR� WKH� RPERSKLORXV� PRQWDQH DQG�
VXEPRQWDQH�WURSLFDO�IRUHVW��+ROGULGJH
V� OLIH�]RQH�FODVVLILFDWLRQ�V\VWHP�FODVVLILHV� LW�
DV�ORZ�PRQWDQH�DQG�SUHPRQWDQH�IRUHVW����

7KH�JUHDW�ELRPH�RI�WKH�WURSLFDO�KXPLG�IRUHVW�KDV WKUHH�W\SHV�RI�ELRPH��=RQRELRPH��
2URELRPH��3HGRELRPH���EHLQJ�WKH�WURSLFDO�KXPLG�]RQRELRPH RI�0DJGDOHQD�DQG�WKH�
&DULEEHDQ�WKH�RQH�WKDW�LV�LQ�WKH�DUHD�RI�LQIOXHQFH��ZKLFK�FRYHUV�������RI�WKLV�ELJ�
ELRPH�DQG�LW�OLHV�LQ�D�JHRIRUP�RI�DOOXYLDO�SODLQ���

,Q�WKLV�]RQRELRPH�IRU�WKH�DUHD�RI�LQIOXHQFH��WZR�HFRV\VWHPV�DUH�LGHQWLILHG�DW�D�VFDOH�
RI���� ���������QDPHO\��1DWXUDO� IRUHVWV�RI� WKH� WURSLFDO�KXPLG�]RQH�RI�0DJGDOHQD�
&DULEEHDQ ������� DQG�+HUEDFHRXV�DQG� VKUXEODQGV�RI� WKH�0DJGDOHQD�&DULEEHDQ
WURSLFDO�PRLVW�]RQRELRPH���������/LNHZLVH�� WKH� IROORZLQJ�FRYHUDJHV�DUH� LGHQWLILHG�
DQG� GHVFULEHG� DW� D� VFDOH� RI� ��� �������� DFFRUGLQJ� WR� WKH� &25,1(� /DQG� &RYHU�
PHWKRGRORJ\�DGDSWHG�IRU�&RORPELD�

� 0RVDLF�RI�SDVWXUHV�DQG�FURSV��������

,W�LQFOXGHV�WKH�ODQGV�RFFXSLHG�E\�SDVWXUHV�DQG�FURSV��LQ�ZKLFK�WKH�VL]H�RI�WKH�SDUFHOV
LV�YHU\�VPDOO��OHVV�WKDQ����KD��DQG�WKH�GLVWULEXWLRQ�SDWWHUQ�RI�WKH SORWV�LV�WRR�LQWULFDWH�
WR�UHSUHVHQW�WKHP�FDUWRJUDSKLFDOO\�LQGLYLGXDOO\��

� 'HQVH�ORZ�IORRG�IRUHVW������������

,W�FRUUHVSRQGV� WR�DUHDV�ZLWK�DUERUHDO�YHJHWDWLRQ�FKDUDFWHUL]HG�E\�D�PRUH�RU� OHVV�
FRQWLQXRXV�VWUDWXP��ZKLFK DUHD�RI�WUHH�FRYHU�UHSUHVHQWV�PRUH�WKDQ�����RI�WKH�WRWDO�
DUHD�RI�WKH�XQLW��DQG�ZLWK�KHLJKW�RI�WKH�FDQRS\�EHWZHHQ���DQG����PHWHUV�DQG�ZKLFK�
LV� ORFDWHG� LQ� WKH� IULQJHV�DGMDFHQW� WR� WKH�ERGLHV�RI�ZDWHU� �ORWLF���ZKLFK�FRUUHVSRQG�
PDLQO\�WR�WKH�GLJUHVVLRQ�ZDWHUPHDGRZV DQG�RYHUIORZ�SODLQV�ZLWK�SHULRGLF�IORRGLQJ�
SURFHVVHV��ODVWLQJ�PRUH�WKDQ�WZR�PRQWKV��

� 6HFRQGDU\�RU�WUDQVLWLRQ�YHJHWDWLRQ��������

,W�LQFOXGHV�WKDW�YHJHWDO�FRYHU�RULJLQDWHG�E\�WKH�SURFHVV�RI�VXFFHVVLRQ�RI�WKH�QDWXUDO�
YHJHWDWLRQ� WKDW� DSSHDUV HLWKHU DIWHU� WKH� LQWHUYHQWLRQ� RU� E\� WKH� GHVWUXFWLRQ� RI� WKH�
SULPDU\� YHJHWDWLRQ�� ZKLFK FDQ� EH� LQ� UHFRYHU\� OHDGLQJ WR� LWV RULJLQDO� VWDWH�� ,W� LV�
GHYHORSHG�LQ�GLVPDQWOHG�DUHDV�IRU�GLIIHUHQW�XVHV��LQ�DEDQGRQHG�DJULFXOWXUDO�DUHDV�

� ,19(0$5�HW�DO����������2S��&LW�
� ,EtG�
� ,'($0��1DWLRQDO�/HJHQG�RI�(DUWK�&RYHUDJH��2S��FLW��S�����
� ,EtG���S�����
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DQG�LQ�DUHDV�ZKHUH� GXH�WR�WKH�RFFXUUHQFH�RI�QDWXUDO�HYHQWV� WKH�QDWXUDO�YHJHWDWLRQ�
ZDV�GHVWUR\HG��(OHPHQWV�LQWHQWLRQDOO\�LQWURGXFHG�E\�PDQ�DUH�QRW�SUHVHQWHG��

� 5LYHUV��������

$�ULYHU�LV�D�QDWXUDO�VWUHDP�RI�ZDWHU�WKDW�IORZV�ZLWK�FRQWLQXLW\��KDV�D�FRQVLGHUDEOH�IORZ�
DQG�IORZV�LQWR�WKH�VHD��LQWR�D�ODNH�RU�LQWR�DQRWKHU�ULYHU��,W�LV�FRQVLGHUHG�DV�D�PLQLPXP�
FDUWRJUDSKLF�XQLW��WKRVH�ULYHUV�WKDW�KDYH�D�FKDQQHO�ZLGWK�JUHDWHU�WKDQ�RU�HTXDO�WR����
PHWHUV��

7RZDUGV� WKH� RIIVKRUH� SDUW�� WKH� LQIOXHQFH� DUHD LV� ORFDWHG� LQ� WKH� SURYLQFH� RI� WKH�
&DULEEHDQ�6HD��LQ�WKH�&DULEEHDQ�&RQWLQHQWDO %LRJHRJUDSKLF�UHDOP�SODWIRUP��ZLWKLQ�
WKH�FRDVWDO�V\VWHP�'DULpQ��'$5���LQ�WKH�$WUDWR HFRUHJLRQ �DW�

7KH� 2IIVKRUH� HFRV\VWHP� LGHQWLILHG� LQ� WKH� LQIOXHQFH� DUHD FRUUHVSRQGV� WR� WKH�
VHGLPHQWDU\�ERWWRPV�LQ�WKH�FRQWLQHQWDO�SODWIRUP�RI�WKH�$WUDWR�HFRUHJLRQ��ZKLFK�DUH�
PRELOH�ERWWRPV�RI�WKLQ�QRQ�FDUERQDWHG�JUDLQ�RI�WKH�VXE�OLWWRUDO�DQG�PRELOH�IXQGV�RI�
FRDUVH�QRQ�FDUERQDWHG�JUDLQV�RI�WKH�VXE�OLWWRUDO��)LJXUH�1R�������7DEOH�1R������

7KLV� HFRV\VWHP� LV� IRUPHG� E\� WKH� DFFXPXODWLRQ� RI� SDUWLFOHV� �VDQGV�� FOD\V�� VLOWV��
IRUPLQJ� XQVWDEOH� VXEVWUDWD� RI� ORZ� WRSRJUDSKLF� FRPSOH[LW\�� DFFRUGLQJ� WR� WKH�
VHGLPHQWDU\� IDFLHV� WKH�FRQIRUPDWLRQ� LV�RI� OLWKRFODVWLF� VDQGV�RU�PXGG\� OLWKRFODVWLF�
VDQGV����+RXVLQJ�RUJDQLVPV�RI WKH�RIIVKRUH EHQWKLF�FRPPXQLWLHV�

� ,EtG���S�����
� ,EtG���S�����
�� 326$'$��%ODQFD�2OLYD���+(1$2��:LOOLDP��'LDJQRVLV�RI�HURVLRQ� LQ� WKH�FRDVWDO�]RQH�RI�WKH�&RORPELDQ�&DULEEHDQ��6DQWD�
0DUWD���,19(0$5������������S���6SHFLDO�SXEOLFDWLRQV�VHULHV�1R�������,6%1�������������������
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7KH�HFRV\VWHP�RI�WKLQ�JUDLQHG��QRQ�FDUERQDWH�PRELOH�ERWWRPV�RI�WKH�VXE�OLWWRUDO�LV�
WKH� RQH�ZLWK� WKH� KLJKHVW� UHSUHVHQWDWLRQ� �������� KD�� LQ� WKH� LQIOXHQFH� DUHD RI� WKH�
SURMHFW�

7DEOH 1R����� 2IIVKRUH HFRV\VWHPV�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW
%LRJHRJUDSKLF�UHDOP (FRUHJLRQ 1RPHQFODWXUH 2IIVKRUH HFRV\VWHP 6XEVWUDWXP ÈUHD��KD��

&DULEEHDQ�
&RQWLQHQWDO�6KHOI

$WUDWR

)P�JI
1RQ�FDUERQDWHG�WKLQ�JUDLQ�
PRELOH�IXQGV�IURP�WKH�

VXEOLWWRUDO
6DQG\�PXG ������

)P�JJ
1RQ�FDUERQDWHG�FRDUVH�
JUDLQHG�PRELOH�IXQGV�IURP�

WKH�VXEOLWWRUDO
6DQG\ ����

x (FRV\VWHPV�LGHQWLILHG�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW

1H[W�� WKH�HFRV\VWHPV�LGHQWLILHG� LQ� WKH� LQIOXHQFH�DUHD RI� WKH�SURMHFW�DUH�VSHFLILHG��
RQFH�WKH�EDVHOLQH�VXUYH\�DQG�YHULILFDWLRQ�LQ�WKH�ILHOG�KDYH�EHHQ�FDUULHG�RXW�

:KHQ�PDNLQJ�WKH�UHVSHFWLYH�FURVVLQJV�RI�WKH�OD\HUV��JHRPRUSKRORJ\��FOLPDWH�DQG�
FRYHUDJH��ZLWK�WKH�*,6�WRRO��WKH�ELRPH�FRUUHVSRQGLQJ�WR�WKH�&DULEEHDQ�+DORELRPH
ZDV� LGHQWLILHG��ZKLFK� LV� FKDUDFWHUL]HG�E\� O\LQJ� LQ� JHRPRUSKV�RI IOXYLDO� � RIIVKRUH
SODLQV��SUHVHQWLQJ�QDWXUDO�IRUHVWV��FRDVWDO�ODJRRQV��SDVWXUHV��EDUH�DUHDV��VHFRQGDU\�
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YHJHWDWLRQ�DQG�FRQWLQHQWDO�K\GURSK\WHV��7KLV�ELRPH� LV�FKDUDFWHULVWLF�RI� WKH�*UHDW�
7URSLFDO�'U\�)RUHVW�%LRPH��VFDOH��������������KRZHYHU�LW�ZDV�LGHQWLILHG�ZLWKLQ�WKH�
*UHDW�%LRPH�WR�ZKLFK�WKH�DUHD�RI�LQIOXHQFH�RI�WKH�SURMHFW�EHORQJV��*UHDW�ELRPH�RI�
WKH�WURSLFDO�KXPLG�IRUHVW���JLYHQ�WKH�FOLPDWLF�FKDUDFWHULVWLFV�RI�WKH�DUHD

)RU�WKH�WHUUHVWULDO�DUHD�RI�LQIOXHQFH�����HFRV\VWHPV��VFDOH������������7DEOH�1R�������
)LJXUH� 1R�� ���� DQG�PDS�02'B/$B372B$17B��B(FRV\VWHP�� JURXSHG� LQWR� WZR�
ELRPHV�ZHUH�LGHQWLILHG��&DULEEHDQ�+DORELRPH�DQG�WKH�WURSLFDO�PRLVW�]RQRELRPH�RI�
0DJGDOHQD�DQG�WKH�&DULEEHDQ �)LJXUH�1R�������,Q�ZKLFK�WZR�RI�WKHP�DUH�WUDQVIRUPHG�
HFRV\VWHPV��XUEDQ�DQG�LQGXVWULDO�DUHDV���WZR�DUH�SDUW�RI�DJULFXOWXUDO�FURSV�DQG�WKH�
UHVW�DUH�SDUW�RI�QDWXUDO�HFRV\VWHPV�LQ�GLIIHUHQWLDWHG�WUDQVLWLRQDO�VWDWHV�

2I�WKHVH�HFRV\VWHPV��WKH�PRVW�UHSUHVHQWDWLYH�ZLWKLQ�WKH�DUHD�RI�LQIOXHQFH�ZHUH�WKH�
SDOP�JURYHV�RI�WKH�WURSLFDO�KXPLG�]RQH�RI�WKH�0DJGDOHQD�&DULEEHDQ��FOHDQ�SDVWXUHV�
RI�WKH�KXPLG�WURSLFDO�]RQH�RI�WKH�0DJGDOHQD�&DULEEHDQ�DQG�WKH�GHQVH�QRQ�ZRRGHG�
IORRGHG�KHUEDFHRXV�]RQH�RI�WKH�KXPLG�WURSLFDO�]RQH�RI�WKH�0DJGDOHQD�&DULEEHDQ��
HDFK�ZLWK��������KD��������KD�DQG�������KD�� UHVSHFWLYHO\�� WKH�RWKHU�HFRV\VWHPV�
UHSUHVHQWHG�OHVV�WKDQ����KD��7DEOH�1R������

)LJXUH 1R����� %LRPHV�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW
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6RXUFH��0DGH�E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������

7DEOH�1R������7HUUHVWULDO�HFRV\VWHPV�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW
%LRPH 'HVFULSWLRQ &RGH (FRV\VWHP ÈUHD�KD��

&DULEEHDQ�
+DORELRPH

9HU\�KXPLG�
ZDUP�ZHDWKHU
'HOWDLF�SODQH��

RIIVKRUH
HIIOXYLXP�

0GDB+& 'HQVH�KLJK�PDQJURYH�RI�WKH�&DULEEHDQ�+DORELRPH ����

9VDB+&
+LJK�VHFRQGDU\�YHJHWDWLRQ�RI�WKH�&DULEEHDQ�

+DORELRPH
����

:HW�
WURSLFDO�

=RQRELRPH�
RI�WKH�

0DJGDOHQD
�&DULEEHDQ

:DUP�KXPLG�DQG�
YHU\ KXPLG�
FOLPDWH�

$FWLYH�IORRGLQJ�
SODQ�IRU�WKH�

0HQGRULF�5LYHU�
�$OOXYLDO�3ODLQ��

DQG�GHOWDLF�3ODQH�
IRU�WKH�IOXYLDO�

RIIVKRUH V\VWHP�

$UDB=+70
&

2SHQ�DUEXVWDO�RI�WKH�WURSLFDO�KXPLG�=RQRELRPH RI�
WKH�0DJGDOHQD�&DULEEHDQ

����

$UFB=+70
&

$UUDFDFKDO�RI�WKH�WURSLFDO�KXPLG�=RQRELRPH RI�
0DJGDOHQD�&DULEEHDQ

����

%JUB=+70
&

*DOOHU\�RU ULSDULDQ�IRUHVW�RI�WKH�WURSLFDO�KXPLG�
=RQRELRPH RI�0DJGDOHQD�&DULEEHDQ

����

3ODWB=+70
&

%DQDQD�DQG�EDQDQD�FURSV�RI�WKH�WURSLFDO�KXPLG�
=RQRELRPH RI�0DJGDOHQD�&DULEEHDQ

�����

+OFB=+70
&

+HOHFKDO�O�RI�WKH�WURSLFDO�KXPLG�=RQRELRPH RI�WKH�
0DJGDOHQD�&DULEEHDQ

����

+GWIDB=+7
0&

'HQVH�ZRRGHG�JURXQG�RI�WKH�KXPLG�WURSLFDO�
=RQRELRPH RI�WKH�0DJGDOHQD�&DULEEHDQ

����

+GWIQDB=+
70&

'HQVH��IORRGHG�GHQVH�IRUHVW�RI�WKH�0DJGDOHQD�
&DULEEHDQ WURSLFDO�KXPLG�=RQRELRPH

����

+GLQDB=+7
0&

3DOPDUHV�RI�WKH�WURSLFDO�KXPLG�=RQRELRPH RI�WKH�
0DJGDOHQD�&DULEEHDQ

�����

3DOPB=+7
0&

:RRG\�SDVWXUHV�RI�WKH�WURSLFDO�PRLVW�0DJGDOHQD�
&DULEEHDQ =RQRELRPH

������

3DB=+70&
&OHDQ�SDVWXUHV�RI�WKH�WURSLFDO�KXPLG�=RQRELRPH RI�

WKH�0DJGDOHQD�&DULEEHDQ
����

3OB=+70&
3ODQWDWLRQ�RI�KDUGZRRGV�RI�WKH�KXPLG�WURSLFDO�

=RQRELRPH�RI�0DJGDOHQD�&DULEEHDQ
�����

3OODWB=+70
&

3ODQWDWLRQ�RI�KDUGZRRGV�RI�WKH�KXPLG�WURSLFDO�
=RQRELRPH RI�WKH�0DJGDOHQD�&DULEEHDQ

����

5B=+70&
/RZ�VHFRQGDU\�YHJHWDWLRQ�RI�WKH�WURSLFDO�KXPLG�

=RQRELRPH RI�WKH�0DJGDOHQD�&DULEEHDQ
�����

9VEB=+70
&

,QGXVWULDO�]RQHV ����

=, 8UEDQL]HG�DUHDV ����

=8
'HQVH��IORRGHG�GHQVH�IRUHVW�RI�WKH�0DJGDOHQD�

&DULEEHDQ WURSLFDO�KXPLG�=RQRELRPH
����

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������
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x &RYHUDJH�RI�ODQG�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW

7KH�LQWHUSUHWDWLRQ�RI�WKH�FRYHUDJH�XQLWV�ZDV�JHQHUDWHG�IURP�D�YLVXDO�FODVVLILFDWLRQ��
XVLQJ�DQ�2FWREHU������RUWKRSKRWR�DQG� ILHOG�YHULILFDWLRQ�� IRU�D�����������VFDOH�RI�
GHWDLO��/LNHZLVH��WKH�OHJHQG�RI�WKH�&25,1(�/DQG�&RYHU�PHWKRGRORJ\�DGDSWHG�IRU�
&RORPELD�DW������������VFDOH�ZDV�DGRSWHG�DQG�DGMXVWHG�IRU�WKH�SDUWLFXODU�FDVH�RI�
WKLV�VWXG\�DW�D�VFDOH�RI�����������

$V�D�UHVXOW��WKH�PDS�RI�ODQG�FRYHU�IRU�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW�ZDV�REWDLQHG��
������ZLWK����FRYHUDJH�XQLWV��PDS�02'B/$B372B$17B��B7FRYHUDJH��FODVVLILHG�
ZLWKLQ���OHYHOV�RI�WKH�&25,1(�/DQG�&RYHU�PHWKRGRORJ\�����$UWLILFLDOL]HG�WHUULWRULHV��
��$JULFXOWXUDO�WHUULWRULHV�����)RUHVWV�DQG�VHPL�QDWXUDO�DUHDV�DQG����:DWHU�VXUIDFHV

7DEOH�����VKRZV�WKH�VWUXFWXUH�RI�WKH�OHJHQG�DQG�WKH�PDS�RI�WKH�ODQG�FRYHU�IRU�WKH�
LQIOXHQFH�DUHD RI�WKH�SURMHFW��)LJXUH�1R�������
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7DEOH�1R������/DQG�FRYHU�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW
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&RULQH�/DQG�&RYHU 0HWKRGRORJ\

1RPHQFODWXUH /HYHO�� /HYHO�� /HYHO�� /HYHO�� /HYHO�� /HYHO��
ÈUHD�
�KD��

ÈUHD�
���

���

$UWLILFLDOL]HG�
7HUULWRULHV

8UEDQL]HG�
DUHDV

&RQWLQXRXV�
XUEDQ�WLVVXH

��� �����

���
'LVFRQWLQXRXV�
XUEDQ�WLVVXH

��� �����

����

,QGXVWULDO�RU�
FRPPHUFLDO�
DUHDV�DQG�

FRPPXQLFDWLRQ�
QHWZRUNV

,QGXVWULDO�RU�
FRPPHUFLDO�

DUHDV

,QGXVWULDO�
]RQHV

��� �����

����

$UWLILFLDOL]HG�
7HUULWRULHV

3HUPDQHQW�
FURSV

+HUEDFHRXV�
SHUPDQHQW�

FURSV

%DQDQD�
DQG�

SODQWDLQ
����� �����

���
3DVWXUHV

&OHDQ�
SDVWXUHV

����� ������

���
:RRGODQG�
SDVWXUHV

���� �����

������

)RUHVWV�DQG�
6HPL�QDWXUDO

$UHDV

)RUHVWV

'HQVH�IRUHVW
+LJK�
GHQVH�
IRUHVW

'HQVH�
KLJK�IORRG�
IRUHVW

'HQVH�
KLJK�

PDQJURYH
���� �����

������ 3DOPDUHV ������ ������

���
*DOOHU\�RU

ULSDULDQ�IRUHVW
���� �����

����
)RUHVW�

SODQWDWLRQ

3ODQWDWLRQ�
RI�

KDUGZRRGV
���� �����

������

$UHDV�ZLWK�
KHUEDFHRXV�RU

VKUXEE\�
YHJHWDWLRQ

+HUED]DO
'HQVH�

JUDVVODQG

*UDVV\�
GHQVH�
JURXQG

'HQVH�
JUDVVODQG�
RI�QRQ�
ZRRGHG�
ODQG

���� �����

������

'HQVH�
JUDVVODQG�
ZRRGHG�
JURXQG

���� �����

������ 'HQVH�
IORRGHG�
KHUED]DO

'HQVH�
IORRGHG�
KHUEDJH�
QRW�

ZRRGHG

����� ������

������ $UUDFDFKDO ���� �����

������ +HUED]DO
'HQVH�

JUDVVODQG

'HQVH�
IORRGHG�
KHUED]DO

+HOHFKDO�O ���� �����

���� $UEXVWDO
2SHQ�
VKUXE

���� �����

����
6HFRQGDU\�RU�
WUDQVLWLRQ�
YHJHWDWLRQ

+LJK�
VHFRQGDU\�
YHJHWDWLRQ

���� �����
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ÈUHD�
�KD��

ÈUHD�
���

����
/RZ�

VHFRQGDU\�
YHJHWDWLRQ

���� �����

���
:DWHU�

6XUIDFHV

,QODQG�ZDWHUV 5LYHUV�����P� ���� �����

���
0DULWLPH�
ZDWHUV

6HDV�DQG�
RFHDQV

������ ������

6RXUFH��$TXD�	 7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������

)LJXUH�1R����� &RYHUV�RI�WKH�ODQG�ZLWKLQ�WKH�LQIOXHQFH�DUHD
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������

7KH� IROORZLQJ� GHVFULEHV� HDFK� RI� WKH� FRYHUDJHV� LGHQWLILHG� DQG� YHULILHG�ZLWKLQ� WKH�
LQIOXHQFH�DUHD�

&RQWLQXRXV�XUEDQ�WLVVXH��7XF�� $FFRUGLQJ�WR�WKH�&RULQH�/DQG�&RYHU�FODVVLILFDWLRQ�
PHWKRGRORJ\�� WKLV� FRYHUDJH� LV� SDUW� RI� WKH� DUWLILFLDOL]HG� WHUULWRULHV�� VXEGLYLGHG� LQWR�
XUEDQL]HG�DUHDV��,W� LV�FKDUDFWHUL]HG�IRU�EHLQJ�VSDFHV�FRQIRUPHG�E\�EXLOGLQJV�DQG�
VSDFHV�DGMDFHQW�WR�WKH�EXLOW�LQIUDVWUXFWXUH��9HJHWDWLRQ�DQG�EDUH�VRLO�UHSUHVHQW�D�ORZ�
SURSRUWLRQ�RI�WKH�XUEDQ�IDEULF�WLVVXH�
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:LWKLQ� WKH� LQIOXHQFH� DUHD�� WKLV� FRYHUDJH� FRUUHVSRQGV� WR� WKH� SORW� ZKHUH� WKH�
UHVHWWOHPHQW�RI�WKH�FRPPXQLW\�RI�(O�&DQDO�YLOODJH�ZLOO�WDNH�SODFH��ZKHUH�WKH�DVVLJQHG�
KRXVHV�DUH�EHLQJ�EXLOW��DV�VKRZQ�LQ�3KRWR 1R�������7KLV�SURSHUW\�LV�ORFDWHG�ZLWKLQ�
WKH�XUEDQ�SHULPHWHU�RI�1XHYD�&RORQLD WRZQVKLS �)LJXUH�1R��������7KLV�XQLW�KDV�D�
VXUIDFH�RI�����KD�

3KRWR 1R����� 5HVHWWOHPHQW�SORW�RI�WKH�(O�&DQDO�YLOODJH
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

)LJXUH 1R����� &RQWLQXRXV�XUEDQ�WLVVXH��1XHYD�&RORQLD�WRZQVKLS
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������
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&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
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'LVFRQWLQXRXV� XUEDQ� WLVVXH� �7XG��� $FFRUGLQJ� WR� WKH� &RULQH� /DQG� &RYHU�
FODVVLILFDWLRQ�� WKLV� FRYHUDJH� LV� SDUW� RI� WKH� DUWLILFLDOL]HG� WHUULWRULHV�� VXEGLYLGHG� LQWR�
XUEDQL]HG�DUHDV�� ,W� LV�FKDUDFWHUL]HG� IRU�EHLQJ�D� VSDFH�PDGH�XS�RI� EXLOGLQJV�DQG�
JUHHQ�DUHDV�

7KH�EXLOGLQJV��URDGV�DQG�FRQVWUXFWHG�LQIUDVWUXFWXUH�FRYHU�WKH�VXUIDFH�RI�WKH�ODQG�LQ�
D�GLVSHUVHG�DQG�GLVFRQWLQXRXV�PDQQHU�� VLQFH� WKH� UHVW�RI� WKH�DUHD� LV� FRYHUHG�E\�
YHJHWDWLRQ��:LWKLQ� WKH� LQIOXHQFH� DUHD WKLV� FRYHUDJH� KDV� DQ� DUHD� RI� WZR� ���� KD��
FRUUHVSRQGLQJ�WR�WKH�(O�&DQDO�VHWWOHPHQW��DV�VKRZQ�LQ�3KRWR 1R����� DQG�)LJXUH 1R��
����

3KRWR 1R����� 3DQRUDPLF�YLHZ�RI�WKH�(O�&DQDO�VHWWOHPHQW
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
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)LJXUH 1R����� 'LVFRQWLQXRXV�XUEDQ�WLVVXH��(O�&DQDO�VHWWOHPHQW
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������

,QGXVWULDO�]RQHV��=L���7KHVH�DUH�WKH�DUHDV�FRYHUHG�E\�DUWLILFLDO�LQIUDVWUXFWXUH�ZLWKRXW�
WKH� SUHVHQFH� RI� GRPLQDQW� JUHHQ� DUHDV�� ZKLFK� DUH� DOVR� XVHG� IRU� FRPPHUFLDO� RU�
LQGXVWULDO�DFWLYLWLHV��:LWKLQ�WKH�LQIOXHQFH�DUHD��WKHVH�UHIHU�WR�WKH�FRQWDLQHU�GHSRVLWV�
RI�WKH�FRPSDQ\�%DQDFRO��ORFDWHG�RQ�WKH�ULJKW�PDUJLQ�RI�1XHYD�&RORQLD &DQDO �3KRWR�
1R�������

7KLV�FRYHUV�DQ�DUHD�RI�����KD�DQG�FRUUHVSRQGV�WR�WZR�SURSHUWLHV��RQH�GHGLFDWHG�WR�
WKH� MHWW\�RI� WKH�%DQDFRO�FRPSDQ\�DQG�DQRWKHU� IRU�PDLQWHQDQFH�DQG�ZKHUH� D� IXHO�
VWDWLRQ�RSHUDWHV��DV�VKRZQ�LQ�)LJXUH�1R������
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*$7��������&$�$0�3,2��� 5HYLHZ� %

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
&$3����B7'(1*�2.�)
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3KRWR 1R� ��� ,QIUDVWUXFWXUH�RI�WKH�%DQDFRO�FRPSDQ\�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

)LJXUH 1R����� ,QGXVWULDO�=RQH��LQIUDVWUXFWXUH�RI�WKH�%DQDFRO�FRPSDQ\�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�
LQIOXHQFH�RI�WKH�SURMHFW

6RXUFH��0DGH�E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������

%DQDQD�DQG�EDQDQD��3ODW���&RYHUDJH�FRPSRVHG�RI�EDQDQD��0XVD�VDSLHQWXP�/���
DQG�SODQWDLQ� �0XVD�SDUDGLVLDFD�/����7KHVH�DUH�JLDQW�SHUHQQLDO�KHUEDFHRXV�SODQWV�
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EHORQJLQJ�WR�WKH�IDPLO\�0XVDFHDH��FRQVLVWLQJ�RI�D�VKRUW�UKL]RPH�DQG�DQ�DSSDUHQW�
VWHP��ZKLFK�UHVXOWV�IURP�WKH�XQLRQ�RI�WKH�OHDI�VKHDWKV��SUHVHQWV�D�FRQLFDO�VKDSH�DQG�
KHLJKWV�WKDW�YDU\�EHWZHHQ�����DQG�����P��WKH�FURZQ�RI�WKHVH�SODQWV�HQGV�LQ�D�FURZQ�
RI� OHDYHV��7KH�OHDYHV�DUH� ODUJH�DQG�HORQJDWHG��DUUDQJHG�LQ�D�VSLUDO�VKDSH��3KRWR
1R� ������7KHVH�FURSV�LQ�WKH�LQIOXHQFH�DUHD DUH�SUHIHUHQWLDOO\�GHVWLQHG�IRU�H[SRUW�

3KRWR 1R� ��� %DQDQD�DQG�EDQDQD�FURSV ZLWKLQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KLV� FRYHUDJH� LV� DVVRFLDWHG� ZLWK� RWKHU� SHUPDQHQW� FURSV� RI� VPDOOHU� DUHD��
FRUUHVSRQGLQJ�WR�EUHDG�FURSV��ZKLFK�VHUYH�DV�WKH�OLYHOLKRRG�RI�HDFK�IDUP��:LWKLQ�WKH�
LQIOXHQFH�DUHD��WKLV�FRYHUDJH�RFFXSLHV�DQ�DUHD�RI�������KD�DQG�LV�FRQWLJXRXV�ZLWK�
WKH�WRZQ�FHQWHU�RI�1XHYD�&RORQLD��DV�VKRZQ�LQ�)LJXUH�1R��������
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&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
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)LJXUH 1R����� 3HUPDQHQW�SODQWDLQ�DQG�EDQDQD�FURSV�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW
6RXUFH��0DGH�E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������

&OHDQ�3DVWXUHV��3O���,QFOXGHV�FRYHULQJV�RFFXSLHG�PRVWO\�E\�FOHDQ�SDVWXUHV�ZKHUH�
PDQDJHPHQW�SUDFWLFHV�LPSHGH�WKH�SUHVHQFH�RU�GHYHORSPHQW�RI�RWKHU�FRYHULQJV��)RU�
WKH�LQIOXHQFH�DUHD WKLV�FRYHUDJH�KDV�DQ�DUHD�RI������KD�DV�VKRZQ�LQ�)LJXUH�1R�������



02',),&$7,21�2)�(19,5210(17$/�/,&(16(�)25�7+( 352-(&7�2)�
&216758&7,21�$1'�23(5$7,21�2)�$�62/,'�%8/.�&$5*2(6�3257�

7(50,1$/�,1�7+(�081,&,3$/,7<�2)�785%2

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($ 3DJH �� RI ���
*$7��������&$�$0�3,2��� 5HYLHZ� %

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
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)LJXUH 1R����� $UHDV�ZLWK�FOHDQ�JUDVV�FRYHU�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW
6RXUFH��0DGH�E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������

7KH�GRPLQDQW�JUDVV�VSHFLHV�LQ�WKHVH�DUHDV�DUH�XUDUH�JUDVVHV��%UDFKLDULD�DUUHFWD��
GHGLFDWHG�PDLQO\�IRU�WKH�EUHHGLQJ�RI�EXFHSKDOD�DQG�YHQGHDJXMD�JUDVVHV��,PSHUDWD�
VS����8VHG�IRU�WUDGLWLRQDO�OLYHVWRFN��3KRWR 1R��������7KHVH�SDVWXUHV�DUH�DGDSWHG�WR�
IORRGHG�DUHDV�VXFK�DV�WKH�IORRGSODLQV�WKDW�PDNH�XS�WKH�LQIOXHQFH�DUHD��ZKHUH�IORRGHG�
VRLOV� DQG� ZDWHU� VDWXUDWLRQ� SUREOHPV� RFFXU�� 6RPH� DTXDWLF� SODQWV� JURZ� RQ� WKHVH�
DUHDV��DV�FDQ�EH�VHHQ�LQ�3KRWR 1R������
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3KRWR 1R����� $TXDWLF�YHJHWDWLRQ�DVVRFLDWHG�ZLWK�FOHDQ�SDVWXUHV�DQG�XVHV�����%XIIDORV�ZLWKLQ�WKH�/HyQ�5LYHU�
�XSSHU�OHIW������:LQGVZHSW�JUDVVHV��XSSHU�ULJKW������$TXDWLF�YHJHWDWLRQ��ORZHU��

6RXUFH��0DGH�E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������

7UHH�SDVWXUHV��3D���WKLV�FRYHU�FRUUHVSRQGV�WR�ODQG�VXUIDFHV�ZLWK�WUHHV�WDOOHU�WKDQ�
ILYH�����PHWHUV�GLVWULEXWHG�VFDWWHUHG�RYHU�WKH�SDVWXUHV��XVHG�PDLQO\�DV�VKDGH�WUHHV�
IRU�OLYHVWRFN��7KLV�FRYHUDJH�UHSUHVHQWV�D�VPDOO�DUHD�HTXLYDOHQW�WR�����KD��DV�VKRZQ�
LQ�)LJXUH�1R�������

)LJXUH 1R������ &RYHUDJH�RI�ZRRGHG�SDVWXUHV�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW
6RXUFH��0DGH�E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������

+LJK�GHQVH�PDQJURYH��0GD���$FFRUGLQJ�WR�WKH�&RULQH�/DQG�&RYHU�FODVVLILFDWLRQ��
WKLV�XQLW�LV�SDUW�RI�WKH�)RUHVWV�DQG�6HPL�QDWXUDO $UHDV��VXEGLYLGHG�LQWR�GHQVH�KLJK�
IORRG� IRUHVW�� WKLV FRYHUDJH� LV� ZLWKLQ� WKH� UHJLRQDO� IRUHVW� UHVHUYH� RI� WKH� ZHWODQGV�
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EHWZHHQ�/HyQ�DQG�6XULTXt�ULYHUV�GHFODUHG�E\�WKH�DJUHHPHQW�1R�������������������
�����E\�&253285$%È�����DQG�ZKLFK�ZDV�VXEWUDFWHG�IURP�D�VWULS�RI�������P�ORQJ�
DQG����P�ZLGH����������P���WKURXJK�WKH�DJUHHPHQW�1R������������������������
E\� &253285$%È ���� LQ� RUGHU� WR� EXLOG� WKH� YLDGXFW� WKDW� ZLOO� OHDG� IURP� WKH� ODQG�
WHUPLQDO�WR�WKH�GRFN�

$PRQJ� WKH� FKDUDFWHULVWLF� VSHFLHV� RI� WKLV� FRYHU� DUH�$YLFHQQLD� JHUPLQDQV �%ODFN�
0DQJURYH��� 5KL]RSKRUD� PDQJOH �5HG� 0DQJURYH�� DQG� /DJXQFXODULD� UDFHPRVD
�:KLWH�0DQJURYH��DV�VKRZQ�LQ�3KRWR�1R�������,W�KDV�DQ�DUHD�RI�VHYHQ�����KD�DQG�LV�
DGMDFHQW� WR� WKH� VHFRQGDU\� KLJK� YHJHWDWLRQ�� FRUUHVSRQGLQJ� WR� WKH� QDWXUDO�
UHJHQHUDWLRQ�RI�WKLV�PDQJURYH��)LJXUH�1R��������

3KRWR 1R� ��� 2YHUYLHZ�RI�0DQJOH�FRYHUDJH
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

�� &25325$7,21� )25� 7+(� 6867$,1$%/(� '(9(/230(17� 2)� 85$%È� � &253285$%$��
$JUHHPHQW� 1R� ����������������������� �-XQH� ���� ������� %\� PHDQV� RI� ZKLFK� WKH� FDWHJRU\� RI�
SURWHFWHG�DUHD�RI�WKH�3URWHFWLYH�)RUHVW�5HVHUYH�RI�WKH�:HWODQGV�LV�FHUWLILHG�EHWZHHQ�WKH�ULYHUV�/HyQ�
DQG�6XULTXt�LQ�WKH�PXQLFLSDOLW\�RI�7XUER��FUHDWHG�LQ�WKH�DJUHHPHQW�RI�WKH�GLUHFWLYH�FRXQFLO�1R��������
���������������ZLWK�WKH�FDWHJRU\�RI�SURWHFWHG�DUHD�5HJLRQDO�1DWXUDO�3DUN��'HFUHH������RI��������
$SDUWDGy����S�
�� &25325$7,21� )25� 7+(� 6867$,1$%/(� '(9(/230(17� 2)� 85$%È� � &253285$%$��
$JUHHPHQW� 1R� ����������������������� �0DUFK� ���� ������� %\� PHDQV� RI� ZKLFK� DQ� DUHD� RI� WKH�
3URWHFWLYH�)RUHVW�5HVHUYH�RI�WKH�ZHWODQGV�EHWZHHQ�/HyQ�DQG�6XULTXt�ULYHUV�LV�SDUWLDOO\�DQG�WHPSRUDULO\�
VXEWUDFWHG�DQG�D�VHDVRQ�LV�SDUWLDOO\�OLIWHG��$SDUWDGy����S�
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)LJXUH 1R������ +LJK�GHQVH�PDQJURYH�FRYHU�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW
6RXUFH��0DGH�E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������

3DOPDUHV� �3DOP��� 7KLV� FRYHU� LV� FRQVWLWXWHG� E\� FRPPXQLWLHV� GRPLQDWHG� E\� WKH�
VSHFLHV�(XWHUSH�ROHUDFHD�0DUW���&RPPRQO\�NQRZQ�DV�1DLGL�SDOP��ORFDWHG�PDLQO\�LQ�
PDUVK\�DUHDV�FRQVWLWXWLQJ� WKH�QDLGL]DOHV��DV� VKRZQ� LQ�3KRWR�1R�������:LWKLQ� WKH�
LQIOXHQFH�DUHD�� WKLV�FRYHUDJH�FRYHUV�������KD�� ORFDWHG�PDLQO\� LQ�WKH�IORRGSODLQ�RI�
WKLV�]RQH��)LJXUH�1R��������
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&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
&$3����B7'(1*�2.�)
>0HGHOOLQ@������

3KRWR 1R� ��� 1DLGL]DOHV�DUHD�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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)LJXUH 1R������ 1DLGL]DOHV�$UHDV�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW
6RXUFH��0DGH�E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������

*DOOHU\�RU� ULSDULDQ� IRUHVW� �%JU���7KLV� FRYHU� LV�PDLQO\� FRPSRVHG�RI�KHUEDFHRXV�
YHJHWDWLRQ�ORFDWHG�RQ�WKH�EDQNV�RI�WKH�/HyQ�5LYHU�DQG�WKH�1XHYD�&RORQLD�FDQDO�DQG�
FRYHUV�QLQH� ����KD�RI� WKH� LQIOXHQFH�DUHD��7KHVH�]RQHV�SUHVHQW�D�KLJK�GHJUHH�RI�
LQWHUYHQWLRQ�GXH�WR�WKH�H[SDQVLRQ�RI�WKH�DJULFXOWXUDO�IURQWLHU�IRU�OLYHVWRFN�XVH��OLPLWHG�
WR�VPDOO�VWULSV�RQ�WKH�ULYHU�PDUJLQ��)LJXUH�1R���������GRPLQDWLQJ�VSHFLHV�RI�PHGLXP�
DQG�ORZ�VL]H�RI�VDSOLQJV�DQG�VDSOLQJV�DV�REVHUYHG�LQ�3KRWR 1R������
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&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
&$3����B7'(1*�2.�)
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)LJXUH 1R������ &RYHUDJH�RI�ULSDULDQ�IRUHVW�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW
6RXUFH��0DGH�E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������

3KRWR 1R� ��� 5LSDULDQ�IRUHVW�RQ�WKH VKRUH�RI�WKH�/HyQ�5LYHU
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

3ODQWDWLRQ�RI�KDUGZRRGV� �3I���7KLV� FRYHU� LV� FRQVWLWXWHG�E\� WHDN� WUHHV� �7HFWRQD�
JUDQGLV���LV�LQ�WKH�DJH�RI�VKLIW��DERXW����\HDUV��DQG�LV�LQ�WKH�IRUHVW�KDUYHVWLQJ�SKDVH��
DV� VHHQ� LQ� 3KRWR� 1R� ����� 7KHUHIRUH�� WKLV� FRYHUDJH� RQO\� UHSUHVHQWV� D� PLQLPXP�
VXUIDFH�RI�WKH�LQIOXHQFH�DUHD HTXLYDOHQW�WR������KD��ZKLFK�LV�DGMDFHQW�WR�WKH�FHQWHU�
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RI�1XHYD�&RORQLD�DQG�SODQWDLQ�DQG�EDQDQD�FURSV��DV�FDQ�EH�VHHQ� LQ�)LJXUH�1R��
�����

3KRWR 1R� ��� 7HFWRQD�JUDQGLV IRUHVW�SODQWDWLRQ
6RXUFH��0DGH�E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������

)LJXUH 1R� ���� &RYHUDJH�RI�IRUHVW�SODQWDWLRQ�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW
6RXUFH��0DGH�E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������

'HQVH�JUDVVODQG�RI�QRQ�ZRRGHG�ODQG��+GWIQD���&RYHUDJH�FRQVWLWXWHG�E\�D�SODQW�
FRPPXQLW\� GRPLQDWHG� E\� W\SLFDOO\� KHUEDFHRXV� HOHPHQWV� GHYHORSHG� QDWXUDOO\� LQ�
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GLIIHUHQW�VXEVWUDWHV��,Q�WKLV�DUHD�WKH�SUHVHQFH�RI�DUERUHDO�RU�VKUXEE\�LQGLYLGXDOV�LV�
PLQLPDO��ORFDWHG�DGMDFHQW�WR�LQWHUYHQHG�DUHDV�VXFK�DV�%DQDFRO�GHSRVLWV�DQG�FOHDQ�
JUDVVHV��)LJXUH�1R���������KDV�DQ�DUHD�RI�����KD�DQG�LV�DQ DUHD�WKDW�ZDV�XVHG�IRU�
OLYHVWRFN��EXW�QRZ�LW�LV�ZLWKRXW�SURGXFWLYH�XVH�

)LJXUH 1R� ���� &RYHUDJH�RI�GHQVH�JUDVVODQG�RI�QRQ�ZRRGHG�PDLQODQG�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�
LQIOXHQFH�RI�WKH�SURMHFW

6RXUFH��0DGH�E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������

'HQVH�JUDVVODQG�ZRRGHG�GHQVH��+GWID���7KLV�FRYHUDJH�FRUUHVSRQGV�WR�VXUIDFHV�
GRPLQDWHG� E\� QDWXUDO� KHUEDFHRXV� YHJHWDWLRQ� ZLWK� WKH� SUHVHQFH� RI� DUERUHDO� RU
VKUXEE\�LQGLYLGXDOV��VFDWWHUHG�DPRQJ�WKHP��:LWKLQ�WKH�LQIOXHQFH�DUHD��WKLV�FRYHUDJH�
LV�ORFDWHG�RQ�WKH�ULJKW�PDUJLQ�RI�WKH�1XHYD�&RORQLD�FDQDO��)LJXUH�1R���������FRYHUV�
DQ�DUHD�RI�����KD�DQG�LV�PDLQO\�FRQVWLWXWHG�E\�LQGLYLGXDOV�LQ�D�VXFFHVVLRQDO�VWDWH��
ZKLFK�IRUP�GLIIHUHQW�QDWXUDO�VXEVWUDWHV��DV FDQ�EH�VHHQ�LQ�3KRWR�1R�������
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)LJXUH 1R������ 'HQVH�JUDVVODQG�FRYHU�RI�ZRRGHG�ODQG�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW
6RXUFH��0DGH�E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������

3KRWR 1R� ���� 'HQVH�JUDVVODQG�FRYHU�RI�ZRRGHG�ODQG
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

+HUED]DO�GHQVH�IORRGDEOH�QRQ�ZRRGHG��+GLQD���7KLV�FRYHUDJH�FRUUHVSRQGV� WR�
DUHDV� QDWXUDOO\� FRQVWLWXWHG� E\� D� GHQVH� KHUED]DO�� ZKLFK� GHYHORSV� LQ� DUHDV� WKDW�
UHPDLQ�IORRGHG�RU�VXSHUVDWXUDWHG�ZDWHU��DV�DUH�WKH�IORRGSODLQV�WKDW�DUH�ZLWKLQ�WKH�
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LQIOXHQFH�DUHD��7KLV�FRYHUDJH�SUHVHQWV�VRPH�DUERUHDO�LQGLYLGXDOV�WKDW�PDNH�SDWFKHV�
DQG� DUHDV�ZLWK� FRPPXQLWLHV� RI� SDOPV� �(XWHUSH� ROHUDFHD�0DUW�� VFDWWHUHG� DPRQJ�
WKHP��DV�FDQ�EH�VHHQ�LQ�3KRWR 1R� �����

3KRWR 1R� ���� 3DQRUDPLF�FRYHUDJH�RI�GHQVH��IORRGHG��QRQ�ZRRGHG�JUDVVODQG
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

:LWKLQ� WKH� LQIOXHQFH�DUHD�� WKLV�FRYHU�KDV�DQ�DUHD�RI������KD��DQG�FRUUHVSRQGV�WR�
WKRVH�DUHDV�DGMDFHQW� WR�WKH�FRYHUDJH�RI�QDLGL]DOHV�DV�FDQ�EH�VHHQ�LQ�)LJXUH�1R��
�����



02',),&$7,21�2)�(19,5210(17$/�/,&(16(�)25�7+( 352-(&7�2)�
&216758&7,21�$1'�23(5$7,21�2)�$�62/,'�%8/.�&$5*2(6�3257�

7(50,1$/�,1�7+(�081,&,3$/,7<�2)�785%2

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($ 3DJH �� RI ���
*$7��������&$�$0�3,2��� 5HYLHZ� %

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
&$3����B7'(1*�2.�)
>0HGHOOLQ@������

)LJXUH 1R� ���� &RYHUDJH�RI�GHQVH�IORRGHG�QRQ�ZRRGHG�JUDVVODQG�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�
WKH�SURMHFW�

6RXUFH��0DGH�E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������

$UUDFDFKDO� �$UF���7KLV� FRYHU� LV� FRQVWLWXWHG�E\� D�SODQW� FRPPXQLW\� GRPLQDWHG�E\�
PDFURSK\WH�KHUEDFHRXV�HOHPHQWV�RI�WDOO�VL]H��ZKRVH�VWHPV�HPHUJH�XS�WR�WKUHH�RU�
IRXU�PHWHUV�DERYH�WKH�ZDWHU�OHYHO��7KH\�DUH�EURDGOHDI��ZKLFK�IRUP�D�FRQWLQXRXV�DQG�
GHQVH�FRYHU�RI� OHDYHV��ZLWK�D�SUHGRPLQDQFH�RI�WKH�VSHFLHV�DUUDFDFKR��0RQWULFKD�
UGLD�DUERUHVFHQV�6FKRWW����,W�FDQ�SUHVHQW�DUERUHDO�HOHPHQWV�RU�GLVSHUVHG�VKUXEV��DV�
FDQ�EH�VHHQ�LQ�3KRWR�1R�������
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3KRWR 1R� ���� 2YHUYLHZ�RI�$UUDFDFKDO
V�FRYHUDJH�RI�WKH�1XHYD�&RORQLD�FDQDO
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KLV�W\SH�RI�YHJHWDWLRQ�FRYHU�KDV�QRW�EHHQ�LQWHUYHQHG�RU�LWV�LQWHUYHQWLRQ�KDV�EHHQ�
VHOHFWLYH�� ZLWKRXW� DOWHULQJ� LWV� RULJLQDO� VWUXFWXUH� RU� LWV� IXQFWLRQDO� FKDUDFWHULVWLFV�� ,W�
FRYHUV�DQ�DUHD�RI�����KD�DQG�LV� ORFDWHG�PDLQO\� LQ�WKH�IORRGSODLQV�RI� WKH� LQIOXHQFH�
DUHD DQG�RQ�WKH�EDQNV�RI�WKH�1XHYD�&RORQLD�FDQDO��DV�VKRZQ�LQ�)LJXUH�1R������

)LJXUH 1R� ���� &RYHUDJH�RI�$UUDFDFKDO�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW
6RXUFH��0DGH�E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������

+HOHFKDO� O� �+OF��� $UHDV� GRPLQDWHG� E\� WKH� VSHFLHV� RI� WURSLFDO� IHUQ� $FURVWLFKXP�
DXUHXP�/���D�ORZ�SODQW�WKDW�UHDFKHV�XS�WR�WZR�����PHWHUV�LQ�KHLJKW��7KLV�FRYHUDJH�
UHIHUV�WR�YHJHWDWLRQ�W\SLFDO�RI�SODQW�VXFFHVVLRQ�WKDW�TXLFNO\�LQYDGHV�FOHDULQJV�ZLWKLQ�
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WKH�IRUHVW�DQG�DUHDV�RI�IOXYLDO�LQIOXHQFH�DV�FDQ�EH�VHHQ�LQ�)LJXUH�1R��������7KLV�IHUQ�
LV�NQRZQ�DV��FDW
V�FODZ�RU�FUDEHDWHU��DQG�ZLWKLQ�WKH�VWXG\�DUHD�����KD�DUH�IRXQG�ZLWK�
WKLV�YHJHWDWLRQ��DOWKRXJK�LW�ZDV�DOVR�IRXQG�DVVRFLDWHG�ZLWK�RWKHU�SODQW�FRYHULQJV�DV�
FDQ�EH�VHHQ�LQ�3KRWRJUDSK�1R�������

)LJXUH 1R� ���� &RYHUDJH�RI�KHOHFKDO�O�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW
6RXUFH��0DGH�E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������

3KRWR 1R� ���� +HOHFKDO�&RYHUDJH�O
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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2SHQ�VKUXE��$UD���7KLV�FRYHU�LV�FRQVWLWXWHG�E\�D�YHJHWDO�FRPPXQLW\�GRPLQDWHG�E\�
UHJXODUO\�GLVWULEXWHG�VKUXE�HOHPHQWV��ZKLFK� IRUP�D�GLVFRQWLQXRXV�VWUDWD��FDQRS\���
7KLV�FRYHU�KDV�DQ�DUHD�RI�����KD��)LJXUH�1R��������DQG�LV�PDLQO\�IRUPHG�E\�WKH�VZHHW�
3LWKHFHOORELXP�VSHFLHV �&KLPLQDQJR��DV�FDQ�EH�VHHQ�LQ�3KRWRJUDSK�1R�������

)LJXUH 1R� ���� &RYHUDJH�RI�RSHQ�VKUXE�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW
6RXUFH��0DGH�E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������

3KRWR 1R� ���� 6ZHHW�SLWKHFHOORELXP�RSHQ�VKUXE��FKLPLQDQJR�
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

+LJK�VHFRQGDU\�YHJHWDWLRQ��9VD��� ,W�FRQVLVWV�RI� WKRVH�DUHDV�FRYHUHG�E\�PDLQO\�
DUERUHDO�YHJHWDWLRQ�ZLWK� LUUHJXODU�FDQRS\�DQG�RFFDVLRQDO�SUHVHQFH�RI�VKUXEV�DQG�
YLQHV�� 7KLV� FRYHUDJH� FRUUHVSRQGV� WR� WKH� LQWHUPHGLDWH� VWDJHV� RI� WKH� SODQW�
VXFFHVVLRQ�� DIWHU� SUHVHQWLQJ� D� SURFHVV� RI� GHIRUHVWDWLRQ� RI� WKH� RULJLQDO� IRUHVWV�
EHORQJLQJ�WR�WKH�PDQJURYH�]RQHV��DV�FDQ�EH�VHHQ�LQ�)LJXUH�1R�������
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)LJXUH 1R� ���� &RYHUDJH�RI�KLJK�VHFRQGDU\�PDQJURYH�YHJHWDWLRQ�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�
WKH�3URMHFW

6RXUFH��0DGH�E\ $TXD�	 7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������

7KLV�FRYHUDJH�KDV�EHHQ�DIIHFWHG�PDLQO\�E\�WKH�JURZWK�RI�WKH�DJULFXOWXUDO�IURQWLHU�IRU�
WKH�VRZLQJ�RI�SDVWXUHV�IRU�OLYHVWRFN�SXUSRVHV��3KRWR�1R���������7KLV�DUHD�KDV�DQ�
DUHD�RI�����KD�DQG�DPRQJ�WKH�FKDUDFWHULVWLF�VSHFLHV�DUH�$YLFHQQLD�JHUPLQDQV �%ODFN�
0DQJURYH��� 5KL]RSKRUD� PDQJOH �5HG� 0DQJURYH�� DQG� /DJXQFXODULD� UDFHPRVD
�:KLWH�0DQJURYH��

3KRWR 1R� ���� 3DQRUDPLF�FRYHUDJH�RI�KLJK�VHFRQGDU\�PDQJURYH�YHJHWDWLRQ
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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/RZ�VHFRQGDU\�YHJHWDWLRQ��9VE���7KLV�FRYHU�FRUUHVSRQGV�WR�D�VKUXE�KHUEDFHRXV�
YHJHWDWLRQ�RI�VKRUW�F\FOH��ZLWK�KHLJKWV�WKDW�GR�QRW�H[FHHG�ILYH�����PHWHUV�DQG�GHQVH�
FRYHU�� ,W� XVXDOO\� FRUUHVSRQGV� WR� D� SKDVH� RI� FRORQL]DWLRQ� RI� LQGXFHUV� RI� QDWXUDO�
UHJHQHUDWLRQ��ZKHUH�VSHFLHV�RI�D�PRUH�DGYDQFHG�SKDVH�DUH�HVWDEOLVKHG�DQG�EHJLQ�
WR�HPHUJH��7KHVH�]RQHV�EHORQJ�WR�RQH�RI�WKH�LQLWLDO�VWDJHV�RI�WKH�SODQW�VXFFHVVLRQ�
DIWHU�SUHVHQWLQJ�D�GHIRUHVWDWLRQ�SURFHVV RI�WKH�LQLWLDO�IRUHVW��WKH\�SUHVHQW�D�VKHHW�RI�
ZDWHU�WR�EH�DGMDFHQW�WR�WKH�GHQVH�IORRGHG�KHUED]DOHV�DQG�FRYHU�D�VXUIDFH�RI�����KD�
DV�FDQ�EH�REVHUYHG�LQ�)LJXUH�1R�������

)LJXUH 1R� ���� &RYHUDJH�RI�ORZ VHFRQGDU\�YHJHWDWLRQ�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�SURMHFW
6RXUFH��0DGH�E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������

5LYHUV� �5���$� ULYHU� LV� D�QDWXUDO� VWUHDP�RI�ZDWHU� WKDW� IORZV�ZLWK� FRQWLQXLW\�� KDV�D�
FRQVLGHUDEOH�IORZ�DQG�HPSWLHV�LQWR�WKH�VHD��LQWR�D�ODNH�RU�LQWR�DQRWKHU�ULYHU��)RU�WKH�
FDVH�RI�WKH�LQIOXHQFH�DUHD��WKLV�KDV�UHIHUHQFH�WR�WKH�/HyQ�5LYHU��3KRWR�1R��������
ZKLFK�LV�FRQVLGHUHG�ZLWKLQ�WKH�LQIOXHQFH�DUHD ZLWK�DQ�DUHD�RI�����KD��DV�VKRZQ�LQ�
)LJXUH�1R�������



02',),&$7,21�2)�(19,5210(17$/�/,&(16(�)25�7+( 352-(&7�2)�
&216758&7,21�$1'�23(5$7,21�2)�$�62/,'�%8/.�&$5*2(6�3257�

7(50,1$/�,1�7+(�081,&,3$/,7<�2)�785%2

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($ 3DJH �� RI ���
*$7��������&$�$0�3,2��� 5HYLHZ� %

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
&$3����B7'(1*�2.�)
>0HGHOOLQ@������

3KRWR 1R� ���� /HyQ�5LYHU
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

)LJXUH 1R������ &RYHUDJH�RI�LQODQG�DQG�RIIVKRUH ZDWHU�VXUIDFHV�LGHQWLILHG�LQ�WKH�DUHD�RI�ELRWLF�LQIOXHQFH�RI�WKH�
SURMHFW

6RXUFH��0DGH�E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV 6�$�6�������

6HDV�DQG�RFHDQV��6HD��� ,QFOXGHV�WKH�ERGLHV�RI�VDOW�ZDWHU�WKDW�ERUGHU�WKH� OLWWRUDO�
]RQH�DQG�H[WHQG�IURP�WKH�FRDVWOLQH�LQ�WKH�ORZ�WLGH�SHULRG��7KHVH�EHORQJ�WR�WKH�VHD�
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VXUIDFH�FRQVLGHUHG�ZLWKLQ�WKH�LQIOXHQFH�DUHD��IRXQG�LQ�WKH�ZDWHUV�RI�%DKtD�&RORPELD�
�3KRWR�1R���������ZLWK�DQ�DUHD RI�������KD��DV�VKRZQ�LQ�)LJXUH�1R�������

3KRWR 1R� ���� 3DQRUDPLF�YLHZ�RI�%DKtD�&RORPELD
6RXUFH��E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

x /LIH�]RQHV�LQ�WKH�3URMHFW¶V LQIOXHQFH�DUHD

&RORPELD� LV� FRQVLGHUHG� RQH� RI� WKH� 6RXWK� $PHULFDQ� FRXQWULHV� ZLWK� WKH� JUHDWHVW�
ELRORJLFDO� GLYHUVLW\�� WKH� NQRZOHGJH�RI� WKH� IORUD� WKURXJK� LQYHQWRULHV� RU� DQDO\VLV� RI�
VWUXFWXUH� DQG� FRPSRVLWLRQ�� KDV� WKURZQ� D� YHJHWDO� ZHDOWK� WKDW� RVFLOODWHV� EHWZHHQ�
�������� �������VSHFLHV��7KLV��EHFDXVH�LW�H[KLELWV�D�FRPSOH[�PRVDLF�RI�HFRV\VWHPV�
GHILQHG�E\�WKH�OLIH�]RQHV�DQG�WKH�JHRPRUSKRORJLFDO�DQG�HGDSKLF�FKDUDFWHULVWLFV�RI�
WKH�DUHD���

$FFRUGLQJ�WR�/�5��+ROGULGJH FODVVLILFDWLRQ ����WKH�FHQWUDO�XQLW��LV�WKH�OLIH�]RQH�ZKLFK�
LQFOXGHV� WHPSHUDWXUH�� SUHFLSLWDWLRQ�� DOWLWXGH� DQG� HYDSRWUDQVSLUDWLRQ�� 7KHVH�
SDUDPHWHUV�DOORZ� OLIH�IRUPV�WR�GHYHORS�GHSHQGLQJ�RQ� WKH�ELRJHRJUDSKLF�UHJLRQ� LQ�
ZKLFK�WKH\�DUH�ORFDWHG��7KH�SXUSRVH�RI�WKLV�]RQLQJ�LV�WR�GHWHUPLQH�DUHDV�ZKHUH�WKH�

�� &+$9(6�0�(��	 1��$5$1*2��HGV��1DWLRQDO�UHSRUW�RQ�WKH�VWDWH�RI�ELRGLYHUVLW\������� &RORPELD��
5HVHDUFK� ,QVWLWXWH� RI� %LRORJLFDO� 5HVRXUFHV� $OH[DQGHU� YRQ� +XPEROGW�� 81(3�� 0LQLVWU\� RI� WKH�
(QYLURQPHQW��6DQWDIp�GH�%RJRWi��'�&���&RORPELD�������
�� +2/'5,'*(��/HVOLH��(FRORJ\�EDVHG RQ�OLIH�]RQHV��6DQ�-RVH�&RVWD�5LFD��,,&$�����������S�
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HQYLURQPHQWDO� FRQGLWLRQV� DUH� VLPLODU�� LQ�RUGHU� WR� JURXS�DQG�DQDO\]H� WKH� GLIIHUHQW�
SRSXODWLRQV�DQG�ELRWLF�FRPPXQLWLHV��LQ�RUGHU�WR�PDNH�EHWWHU�XVH�RI�QDWXUDO�UHVRXUFHV�
ZLWKRXW�GDPDJLQJ�WKHP�DQG�FRQVHUYLQJ�WKH�HFRORJLFDO�EDODQFH�

$FFRUGLQJ�WR�+ROGULGJH��� DQG�WKH�DVVRFLDWLRQ�RI�ELRFOLPDWLF�YDULDEOHV�RI�SULPDU\�DQG�
VHFRQGDU\�LQIRUPDWLRQ�FRQVLGHUHG�IRU�WKLV�VWXG\��WKH�OLIH�]RQHV�IRU�WKH�LQIOXHQFH�DUHD
RI� WKH�SURMHFW� DUH�7URSLFDO�+XPLG�)RUHVW� �EK�7��DQG�9HU\�+XPLG�7URSLFDO�)RUHVW�
�EPK�� 7�����DV�VKRZQ�LQ�)LJXUH�1R�������

)LJXUH 1R������ /LIH�]RQHV�ZLWKLQ�WKH�LQIOXHQFH�DUHD RI�WKH�3URMHFW�
6RXUFH��,'($0��������

+XPLG�DQG�YHU\�KXPLG�WURSLFDO�IRUHVWV�DUH�RQH�RI�WKH�PRVW�FRPSOH[�HFRV\VWHPV�RQ�
HDUWK�� GXH� WR� WKHLU� VWUXFWXUH� DQG� GLYHUVLW\� RI� VSHFLHV� RI� IDXQD� DQG� IORUD�� 7KH�
SHUPDQHQW�KXPLGLW\�DQG�KHDW�IDYRU�QDWXUDO�SURFHVVHV��DV�LV�WKH�UHF\FOLQJ�RI�QXWULHQWV��
)XQJL�� PLFURRUJDQLVPV� DQG� LQVHFWV� TXLFNO\� EUHDN� GRZQ� RUJDQLF� ZDVWH� DQG� WKH�

�� ,EtG�
�� $*867Ë1� &2'$==,� *(2*5$3+,&� ,167,787(� �,*$&��� $/(;$1'(5� 921� +80%2/'7�
%,2/2*,&$/� 5(6($5&+� ,167,787(� �,$9+��� -+21� 921� 1(80$11� 3$&,),&� 5(6($5&+�
,167,787(��,,$3���-26e�%(1,72�9,9(6�'(�$1'5e,6�,167,787(�2)�0$5,1(�$1'�&2$67$/�
5(6($5&+��,19(0$5��$1'�,167,787(�$0$=21�2)�6&,(17,),&�,19(67,*$7,216��6,1&+,���
&RQWLQHQWDO��FRDVWDO�DQG�PDULQH�HFRV\VWHPV�RI�&RORPELD�� ,QVWLWXWH�RI�+\GURORJ\��0HWHRURORJ\�DQG�
(QYLURQPHQWDO�6WXGLHV��,'($0���&OLPDWH�=RQLQJ�5HSXEOLF�RI�&RORPELD��<HDU�����
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PDWHULDOV�WKURZQ�LQWR�WKH�IRUHVW�IORRU�DQG�UHLQWHJUDWH�WKHP�LQWR�WKH�FKDLQ�RI�QXWULHQWV�
WKDW�SODQWV�DEVRUE���

$FFRUGLQJ�WR�WKH�WZR�]RQHV�RI�OLIH�LGHQWLILHG��WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW�KDV�D�
FOLPDWH�WKDW�YDULHV�IURP�KRW�WR�YHU\�KXPLG�ZDUP��GHSHQGLQJ�RQ�WKH�DYHUDJH�DQQXDO�
UDLQIDOO�� ZKLFK� LV� EHWZHHQ� ������ DQG� ������PP� SHU� \HDU�� 7KH� DYHUDJH�PRQWKO\�
WHPSHUDWXUH�LV�KLJKHU�WKDQ������&�DQG�DOWLWXGHDOO\�LW�LV�ORFDWHG�EHWZHHQ�������PVQP�

����� 7HUUHVWULDO�HFRV\VWHPV�

$FFRUGLQJ�WR�WKH�PHWKRGRORJ\�SURSRVHG�LQ�WKH�FKDSWHU�RQ�*HQHUDOLWLHV��WKH�UHVXOWV�
REWDLQHG� IRU� WKH� FKDUDFWHUL]DWLRQ� RI� WKH� WHUUHVWULDO� IORUD� DQG� IDXQD�SUHVHQW� LQ� WKH�
LQIOXHQFH�DUHD DUH�VKRZQ�EHORZ�

x )ORUD

�� )ORULVWLF�FRPSRVLWLRQ�DQG�VWUXFWXUH�DQDO\VLV

7KH� KRUL]RQWDO� VWUXFWXUH� LV� WKH� ZD\� LQ� ZKLFK� VSHFLHV� DQG� WKHLU� SRSXODWLRQV� DUH�
RUJDQL]HG� DQG� GLVWULEXWHG� RQ� WKH� VXUIDFH� RI� WKH� IRUHVW�� � %HORZ� LV� WKH� VWUXFWXUDO�
DQDO\VLV�SHU�XQLW�RI�FRYHUDJH�ZLWKLQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW��7KH�VDPSOLQJ�
SORWV�DUH�VKRZQ�RQ�WKH�PDS�02'B/$B372B$17B��B)ORUD�

*DOOHU\�RU ULSDULDQ�IRUHVW

,Q�WKH�FRUUHVSRQGLQJ�FRYHUDJH�RI�JDOOHU\�RU ULSDULDQ�IRUHVW�D�IORULVWLF�FRPSRVLWLRQ�ZDV�
IRXQG� UHSUHVHQWHG� LQ� VL[� ���� IDPLOLHV� DQG� VHYHQ� ���� VSHFLHV� ZLWK� D� WRWDO� RI� ���
LQGLYLGXDOV��WKH�)DEDFHDH�IDPLO\�EHLQJ�WKH�PRVW�DEXQGDQW�ZLWKLQ�WKH�VDPSOH��ZLWK�
WKH�VSHFLHV�$SXOHLD�OHLRFDUSD DQG�3LWKHFHOORELXP�GXOFH �$SSHQGL[�������

7KLV�IRUHVW�FRYHU�KDV�EHHQ�DIIHFWHG�E\�WKH�H[SDQVLRQ�RI�WKH�DJULFXOWXUDO�IURQWLHU��D�
IDFWRU�WKDW�FDXVHG�WKH�GLVSODFHPHQW�RI�QDWLYH�YHJHWDWLRQ�E\�WUHHV�RI�3��GXOFH�DQG�$��
OHLRFDUSD��WR�VKDGH�WKH�OLYHVWRFN��DV�FDQ�EH�VHHQ�LQ�3KRWR 1R�������

�� 3$/$&,26��3�$��������6RPH�DVSHFWV�RI�WKH�VWUXFWXUH�DQG�GLYHUVLW\�RI�WKH�DUERUHDO�YHJHWDWLRQ�RI�D�
IRUHVW�RI�QRQ�IORRGLQJ�DOOXYLDO�RULJLQ�RI�WKH�$PD]RQ�5LYHU��,Q��)UDQN\�&��DQG�&��=iUDWH�,PDQL�ZRUOG��
6WXGLHV�LQ�WKH�&RORPELDQ�$PD]RQ��3DUW�WKUHH�SS����������
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3KRWR 1R������ 3LWKHFHOORELXP VZHHW�LQ�WKH�FRYHUDJH�RI�JDOOHU\�RU ULSDULDQ�IRUHVW
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7DEOH�1R������ VKRZV� WKH� IORULVWLF� FRPSRVLWLRQ� IRU�JDOOHU\� RU ULSDULDQ� IRUHVW� FRYHU��
SUHVHQW�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW�

7DEOH 1R����� )ORULVWLF�FRPSRVLWLRQ�IRU�JDOOHU\�RU ULSDULDQ�IRUHVW�FRYHU
)DPLO\ 6FLHQWLILF�QDPH 9XOJDU�QDPH

%LJQRQLDFHDH &UHVFHQWLD�FXMHWH�/ 7RWXPLOOR
%RPEDFDFHDH 3DFKLUD�DTXDWLFD 6DOHUR
&HFURSLDFHDH &HFURSLD�WHOHQLWLGD <DUXPR
&RPEUHWDFHDV 7HUPLQDOLD�FDWDSSD�/ $OPHQGUR

)DEDFHDH
$SXOHLD�OHLRFDUSD &RPELWD
3LWKHFHOORELXP�GXOFH &KLPLQDQJR

0RUDFHDH )LFXV�JODEUDWD +LJXHUyQ
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

,W�EHFDPH�QHFHVVDU\�WR�HVWDEOLVK�WZR�����SORWV�RI���P�[���P��)LJXUH�1R��������DV�D�
VDPSOH�XQLW��WR�DFKLHYH�D�UHOLDELOLW\�RI ����DQG�D�VDPSOLQJ�HUURU�RI�QR�PRUH�WKDQ�
�����WDNLQJ�DQ�DYHUDJH�YROXPH�RI������P����KD��D�VWDQGDUG�GHYLDWLRQ�RI������P����
KD�DQG�D�FRHIILFLHQW�RI�YDULDWLRQ�RI�����

,Q�WKLV�VDPSOH�����LQGLYLGXDOV�ZHUH�LGHQWLILHG�LQ������KD��WKDW�LV��SHU�KHFWDUH�RI�JDOOHU\�
RU ULSDULDQ� IRUHVW� FRYHU�� DSSUR[LPDWHO\� ���� LQGLYLGXDOV� FRXOG� EH� IRXQG��
FRUUHVSRQGLQJ�WR�WKH�FODVV�RI�WUHHV�
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)LJXUH 1R������ 6SDWLDO�ORFDWLRQ�RI�WKH�VDPSOLQJ�SORWV
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7DEOH�����VKRZV�WKH�VWUXFWXUDO�DQDO\VLV�IRU�JDOOHU\�RU ULSDULDQ�IRUHVW�FRYHU��ZKHUH�WKH�
,PSRUWDQFH�9DOXH� ,QGH[� �,�9�,��ZDV�GHWHUPLQHG��7KLV� LQGH[� LV�FDOFXODWHG� IRU�HDFK�
VSHFLHV� IURP� WKH� VXP� RI� UHODWLYH� DEXQGDQFH�� UHODWLYH� IUHTXHQF\� DQG� UHODWLYH�
GRPLQDQFH��:LWK�WKLV�LQGH[�LW�LV�SRVVLEOH�WR�FRPSDUH��WKH�HFRORJLFDO�ZHLJKW�RI�HDFK�
VSHFLHV�ZLWKLQ�WKH�FRYHUDJH�

7DEOH�1R������6WUXFWXUDO�DQDO\VLV�IRU�JDOOHU\�RU ULSDULDQ�FRYHUDJH�

6SHFLHV
$EXQGDQFH )UHTXHQF\ 'RPLQDQFH

,�9�,
$�D $�U )�D )�U '�D '�U

3LWKHFHOORELXP�GXOFH �� ���� ���� ���� ��� ���� �����
$SXOHLD�OHLRFDUSD �� ���� ���� ���� ��� ���� ����
7HUPLQDOLD�&DWDSSD�/ � ��� ���� ���� ��� ��� ����
&HFURSLD�WHOHQLWLGD � ��� ���� ���� ��� ��� ����
&UHVFHQWLD�&XMHWH�/ � ��� ���� ���� ��� ��� ����
)LFXV�JODEUDWD� � ��� ���� ���� ��� ��� ����
3DFKLUD�DTXDWLFD � ��� ���� ���� ��� ��� ����
7RWDO�JHQHUDO �� ����� ����� ����� ��� ����� �����
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$�D��$EVROXWH� DEXQGDQFH�� $�U���5HODWLYH DEXQGDQFH�� )�D��$EVROXWH IUHTXHQF\��
)�U���5HODWLYH IUHTXHQF\��'�D��$EVROXWH GRPLQDQFH��'�U���5HODWLYH 'RPLQDQFH��
,�9�,��,PSRUWDQFH YDOXH LQGH[�

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH� YDOXHV� UHFRUGHG� LQ� 7DEOH� 1R�� ���� LQGLFDWH� WKDW� WKHUH� DUH� GLIIHUHQFHV� LQ� WKH�
FRPSRVLWLRQ��VWUXFWXUH�DQG�G\QDPLFV�RI�WKH�FRYHUDJH�XQLW��EHFDXVH�WKH�LPSRUWDQFH�
YDOXH� LQGH[� GLIIHUV� EHWZHHQ� HDFK� RI� WKH� VSHFLHV�� 7KLV� LQGLFDWHV� WKDW� WKHUH� DUH�
GRPLQDQW� VSHFLHV� ZLWKLQ� WKH� JDOOHU\� RU ULSDULDQ� IRUHVW� FRYHU� DQG� WKDW� WKLV� LV�
FKDUDFWHUL]HG�DV�D�YHJHWDWLRQ�RI�D�IRUHVW�HFRV\VWHP�ZLWK�D�WHQGHQF\�WR�KRPRJHQHLW\�
RI�VSHFLHV

3��GXOFH��&KLPLQDQJR��LV�WKH�VSHFLHV�ZLWK�WKH�JUHDWHVW�DEXQGDQFH�UHSUHVHQWHG�E\�
���LQGLYLGXDOV��FRUUHVSRQGLQJ�WR�������RI�WKH�WRWDO�VDPSOH��7KLV�VSHFLHV�DGDSWV�YHU\�
ZHOO�WR�SRRUO\�GUDLQHG�IODW�ODQGV��DV�DUH�WKH�VRLOV�RI�WKH�DUHD�RI�LQIOXHQFH��LW�LV�IUHTXHQW�
RQ�WKH�EDQNV�RI�WKH�ULYHU�EHGV�DQG�DUHDV�LQ�D�VWDWH�RI�HDUO\�VXFFHVVLRQ��7KH�JUHDWHVW�
UHSUHVHQWDWLYHQHVV�LQ�WHUPV�RI�IUHTXHQF\�FRUUHVSRQGV�WR�WKLV�VSHFLHV��VLQFH�LW�ZDV�
IRXQG�LQ�WKH�WZR�HVWDEOLVKHG�VDPSOLQJ�SORWV��7KH�RWKHU�VSHFLHV�ZHUH�IRXQG�LQ�D�VLQJOH�
SDUFHO�

7KH�VSHFLHV�ZLWK�WKH�ODUJHVW�GRPDLQ�DUH�3��GXOFH��&KLPLQDQJR��ZLWK������������P���
DQG�$��OHLRFDUSD �&RPELWD��ZLWK������������P����JLYHQ�LWV�KLJK�YDOXH�RI�DUHD�EDVDO�
FRPSDUHG�WR�WKH�RWKHU�VSHFLHV��

7KH�GLVWULEXWLRQ�RI�WKH�VSHFLHV�DFFRUGLQJ�WR�WKHLU�DEXQGDQFH��IUHTXHQF\�DQG�UHODWLYH�
GRPLQDQFH��LV�UHSUHVHQWHG�LQ�)LJXUH�1R��������,Q�WXUQ��)LJXUH 1R�������VKRZV�WKH�
VSHFLHV�ZLWK�WKH�KLJKHVW�HFRORJLFDO�ZHLJKW��ZLWK�WKH�UHVW�RI�WKH�VSHFLHV�FODVVLILHG�DV�
UDUH�VSHFLHV��GXH�WR�WKHLU�ORZ�LPSRUWDQFH�YDOXH�LQGH[�
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)LJXUH 1R������ 6WUXFWXUDO�DQDO\VLV�IRU�JDOOHU\�RU ULSDULDQ�IRUHVW�FRYHU
6RXUFH� $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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)LJXUH 1R������ 9DOXH�LQGH[�RI�LPSRUWDQFH�IRU�ULSDULDQ�IRUHVW�FRYHUDJH
6RXUFH� $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH� PRVW� LPSRUWDQW� HFRORJLFDO� VSHFLHV� LV� 3�� GXOFH� �&KLPLQDQJR�� ZLWK� ��������
IROORZHG� E\� $�� OHLRFDUSD� �&RPELWD�� ZLWK� ������� EHFDXVH� WKHVH� DUH� VSHFLHV�ZLWK�
JUHDWHU�QXPEHU�RI�LQGLYLGXDOV�DQG�GRPLQDQFH�LQ�WKH�IORULVWLF�VDPSOLQJ�XQLWV�

2Q�WKH�RWKHU�KDQG��DFFRUGLQJ�WR�WKH�PL[�UDWLR��&0���WKH�YHJHWDWLRQ�EHORQJLQJ�WR�WKH�
JDOOHU\� RU ULSDULDQ� IRUHVW� FRYHU� ZLWKLQ� WKH� DUHD� RI� LQIOXHQFH� RI� WKH� SURMHFW�� LV�
FKDUDFWHUL]HG�E\�SUHVHQWLQJ�DQ�DUERUHDO�FRPPXQLW\�ZLWK�D�ORZ�PL[LQJ�LQWHQVLW\�DQG�
TXLWH�LQWHUYHQHG��LQ�ZKLFK�LW�FDQ�EH�REVHUYHG�WKDW�LWV�PL[LQJ�UDWLR�ZDV�������ZKLFK�
LQGLFDWHV� WKDW�� RQ� DYHUDJH�� HDFK� VSHFLHV� LV� UHSUHVHQWHG� E\� ��� LQGLYLGXDOV�� 7KH�
GHQVLW\�RI�WKLV�IRUHVW�LV�FRQVLGHUHG�ORZ��VLQFH�WKH�DYHUDJH�QXPEHU�RI�LQGLYLGXDOV�SHU�
KHFWDUH�ZLWK�D�GLDPHWHU�JUHDWHU� WKDQ�RU�HTXDO� WR����FHQWLPHWHUV� LV�DSSUR[LPDWHO\�
�����ZKLFK�FRQILUPV� WKH�KLJK�GHJUHH�RI�DQWKURSLF� LQWHUYHQWLRQ� WKDW� WKH� UHPDLQLQJ�
ULSDULDQ�IRUHVW�UHOLFWV�DUH�VXIIHULQJ��RQ�WKH�EDQNV�RI�WKH�/HyQ�5LYHU�DQG�WKH�1XHYD�
&RORQLD�&DQDO�

'LVWULEXWLRQ�E\�GLDPHWULF�DQG�DOWLPHWU\ FODVVHV�RI�WKH�JDOOHU\�RU ULSDULDQ�IRUHVW
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7KH� WRWDO�VWUXFWXUH� IRU� WKH�JDOOHU\� RU ULSDULDQ� IRUHVW�ZLWKLQ� WKH� LQIOXHQFH�DUHD ZDV�
DQDO\]HG�EDVHG�RQ�WKH�JURXSLQJ�RI�VSHFLHV�E\�GLDPHWULF�FODVVHV��7DEOH�����VKRZV�
WKH� IUHTXHQF\� GLVWULEXWLRQ� IRU� WKH� QRUPDO� GLDPHWHU� YDULDEOH�� 7KLV� YDULDEOH� KDV� D�
GHFUHDVLQJ�WHQGHQF\��WKDW�LV��WKH�QXPEHU�RI�WUHHV�GHFUHDVHV�DV�WKH�'$3��'LDPHWHU�
WR�WKH�%UHDVW�+HLJKW��LQFUHDVHV�

7DEOH 1R����� )UHTXHQF\� GLVWULEXWLRQ� IRU� WKH� QRUPDO� GLDPHWHU� YDULDEOH�� LQ� WKH� JDOOHU\� RU ULSDULDQ�
IRUHVW�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW

'LDPHWHU�FODVV &ODVV�LQWHUYDO &ODVV�PDUN
)UHTXHQF\
)�D )�DF )�U

� ���� ���FP �� �� �� ����
� ������ ���FP ���� �� �� ����
� ������ ����FP ����� � �� ����
� ������ ���FP ����� � �� ���
� ������ ���FP ����� � �� ���
� ������ ���FP ����� � �� ���
� ������ ���FP ����� � �� ���
� ������ ���FP ���� � �� ���
7RWDO �� �����

)��D��$EVROXWH�IUHTXHQF\��)�DF�&XPXODWLYH�IUHTXHQF\��)�U��5HODWLYH�IUHTXHQF\�
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

)LJXUH�1R�������VKRZV�WKH�WUHQG�RI�WKH�GLDPHWULF�GLVWULEXWLRQ�IRU�WKH�WUHHV�WKDW�DUH�
ZLWKLQ�WKH�JDOOHU\�RU ULSDULDQ�IRUHVW�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW��,W LV�REVHUYHG�
WKDW��DV�WKH�QRUPDO�GLDPHWHU�LQFUHDVHV��WKH�QXPEHU�RI�LQGLYLGXDOV�SHU�GLDPHWHU�FODVV�
GHFUHDVHV��/LNHZLVH��WKH�SUHVHQFH�RI�D�VLQJOH�HPHUJHQW�WUHH�FRUUHVSRQGLQJ�WR�FODVV�
�� LV� HYLGHQW�� ZKLFK� FKDUDFWHUL]HV� KHWHURJHQHRXV� IRUHVW� HFRV\VWHPV� RU� ZLWK� D
WHQGHQF\�WR�KHWHURJHQHLW\�
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)LJXUH 1R������ 'LDPHWHU�GLVWULEXWLRQ�LQ�DEVROXWH�DQG�DFFXPXODWHG�IRUP��IRU�WKH�WUHHV�RI�WKH�JDOOHU\�RU ULSDULDQ�
IRUHVW�FRYHU�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH�GLVWULEXWLRQ�E\�GLDPHWULF�FODVVHV�RI�WKH�LQGLYLGXDOV�PHDVXUHG�LQ�WKH�JDOOHU\�RU
ULSDULDQ� IRUHVW� FRYHU� ZLWKLQ� WKH� LQIOXHQFH� DUHD RI� WKH� SURMHFW�� VKRZV� JUHDWHU�
UHSUHVHQWDWLRQ� LQ� WKH� WZR� ���� ILUVW� GLDPHWULF� FODVVHV�� ,Q� FODVV� RQH� ���� �GLDPHWHUV�
EHWZHHQ���� WR����FP��ZLWK�D� WRWDO�RI���� �������� LQGLYLGXDOV�EHORQJLQJ� WR� ILYH� ����
VSHFLHV�DQG�IRXU�����IDPLOLHV��IROORZHG�E\�FODVV�WZR������GLDPHWHUV�EHWZHHQ������WR�
��� FP�� ZLWK� ��� �������� LQGLYLGXDOV� EHORQJLQJ� WR� WKUHH ���� VSHFLHV� DQG� WZR� ����
IDPLOLHV�

)LJXUH� 1R�� ����� VKRZV� WKH� WUHH� GLVSHUVDO� GLDJUDP� IRU� WKH� DUERUHDO� LQGLYLGXDOV�
LGHQWLILHG�LQ�WKH�JDOOHU\�RU ULSDULDQ�IRUHVW�FRYHU��7KHUH�WKH�WHQGHQF\�RI�VWUDWLILFDWLRQV�
FDQ�EH�HYLGHQFHG�IURP�FOXVWHUV�RI�ZHOO�GHILQHG�SRLQWV��7KH�QXPEHU�RI�VWUDWD�LQ�WKH�
IRUHVW�LV�HTXLYDOHQW�WR�WKH�QXPEHU�RI�FRQJORPHUDWHV��
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)LJXUH 1R������ 6WUDWLILFDWLRQ�WUHQGV�IRU�WKH�FURZQ�GLVSHUVDO�GLDJUDP�LQ�WKH�JDOOHU\�RU ULSDULDQ�IRUHVW�ZLWKLQ�WKH�
LQIOXHQFH�DUHD RI�WKH�SURMHFW

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7DEOH�1R������VKRZV�WKH�DOWLPHWU\ SRVLWLRQ�IRU�HDFK�VSHFLHV�LGHQWLILHG�LQ�WKH�JDOOHU\�
RU ULSDULDQ�IRUHVW�FRYHU�ZLWKLQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW��7KHUH�LV�REVHUYHG�
WKH�JURXSLQJ�RI� WKHVH�VSHFLHV�E\� IRUHVW�VWUDWXP�IURP� WKHLU� UHVSHFWLYH� LQWHUYDOV�RI�
WRWDO�KHLJKW�

7DEOH�1R������'LVWULEXWLRQ�RI�WKH�QXPEHU�RI�VSHFLHV�DQG�WKHLU�DEXQGDQFHV��QXPEHU�RI�WUHHV��LQ�HDFK�
VWUDWXP��DOWLPHWU\ SRVLWLRQ��IRU�WKH�WUHHV�LQYHQWRULHG�LQ�WKH�JDOOHU\�RU ULSDULDQ�IRUHVW�
6WUDWXP ,QWHUYDO 1R�WUHHV 1R��RI�VSHFLHV 6SHFLHV

6WUDWXP�, ����P�� ��P � �
&RPELWD
6DOHUR

6WUDWXP�,, ����P�� ���P �� �

$OPHQGUR
&KLPLQDQJR
&RPELWD
+LJXHUyQ
7RWXPLOOR

6WUDWXP�,,, �����P�� ���P �� �
&KLPLQDQJR
<DUXPR

6WUDWXP�,9 �����P�� ���P �� � &KLPLQDQJR
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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(FRORJLFDO�LQGH[

'LYHUVLW\�LV�FRPSRVHG�RI�WZR�HOHPHQWV��YDULHW\�RU�ULFKQHVV�DQG�UHODWLYH�DEXQGDQFH�
RI� VSHFLHV�� LWV� H[SUHVVLRQ� LV� DFKLHYHG�E\� UHJLVWHULQJ� WKH� QXPEHU� RI� VSHFLHV�� WKH�
GHVFULSWLRQ� RI� UHODWLYH� DEXQGDQFH� RU� E\� XVLQJ� D�PHDVXUH� WKDW� FRPELQHV� WKH� WZR�
FRPSRQHQWV����7DEOH�1R������VKRZV�WKH�YDOXHV�IRU�WKH�LQGLFHV�RI�VSHFLHV�ULFKQHVV�
DQG�GLYHUVLW\�IRXQG�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW�

7DEOH 1R����� :HDOWK� DQG� 3ODQW� 'LYHUVLW\� LQGLFHV� IRU� WKH� FRYHUDJH� RI� JDOOHU\� RU ULSDULDQ� IRUHVW��
SUHVHQW�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�3URMHFW

:HDOWK
0DUJDOHI ����
0HQKLQLFN ����

'LYHUVLW\
6KDQQRQ ����
6LPSVRQ ����
%HUJHU�3DUNHU ����

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH�0DUJDOHI�LQGH[�LV������DQG�WKH�0HQKLQLFN�LQGH[�LV�������ZKLFK�LQGLFDWHV�WKDW�IRU�
JDOOHU\�RU ULSDULDQ�IRUHVW�FRYHU�WKHUH�LV�ORZ�VSHFLHV�ULFKQHVV��7KH�GLYHUVLW\�LQGLFHV�RI�
6KDQQRQ��������RI�6LPSRQ��������DQG�%HUJHU�� 3DUNHU���������FKDUDFWHUL]H�D�ELRWLF�
FRPPXQLW\�ZLWK�ORZ�GLYHUVLW\�DQG�SUHVHQFH�RI�GRPLQDQW�VSHFLHV�

$QDO\VLV�RI�WKH�QDWXUDO�UHJHQHUDWLRQ�RI�JDOOHU\�RU ULSDULDQ�IRUHVW�FRYHU

/DWL]DO�RI�JDOOHU\�IRUHVW�RU ULSDULDQ�RI�YHU\�KRW�ZDUP�FOLPDWH

7KLV�FDWHJRU\�LV�PDGH�XS�RI�WKH�ODWL]DOHV�WKDW�DUH�IRXQG�ZLWKLQ�WKH�ULSDULDQ�IRUHVWV�
ORFDWHG�RQ�WKH�EDQNV�RI� WKH�/HyQ�5LYHU�DQG�WKH�1XHYD�&RORQLD�FDQDO� 7KH� ORZHU�
VWUDWD�RI�WKLV�IRUHVW�DUH�FRORQL]HG�E\�QDWXUDO�SDVWXUHV�FKDUDFWHULVWLF�RI�WKH�IODW�SODLQ�
ODQGVFDSH�� :LWKLQ� WKH� VWXG\� DUHD�� WKLV� YHJHWDWLRQ� KDV� D� IORULVWLF� FRPSRVLWLRQ�
FRUUHVSRQGLQJ�WR�VL[�����VSHFLHV��VL[�����IDPLOLHV�DQG�ILYH�����RUGHUV��DV�VKRZQ�LQ�
7DEOH� 1R�� ����� EHLQJ� WKH� )DEDFHDH� IDPLO\� WKH� RQH� ZLWK� WKH� KLJKHVW� QXPEHU� RI�
LQGLYLGXDOV�ZLWK�WKH�VSHFLHV�$��OHLRFDUSD�

7DEOH�1R������)ORULVWLF�FRPSRVLWLRQ��ODWLWXGHV�RI�JDOOHU\�RU ULSDULDQ�IRUHVW
2UGHU )DPLO\ 6SHFLHV &RPPRQ�QDPH 1R��,QGLYLGXDOV
0DOYDOHV %RPEDFDFHDH 3DFKLUD�DTXDWLFD 6DOHUR ��
)DEDOHV )DEDFHDH $SXOHLD�OHLRFDUSD &RPELWD ��
$OLVPDWDOHV $UDFHDH 0RQWULFKD�UGLD�DUERUHVFHQV�6FKRWW $UUDFDFKR �
5RVDOHV 0RUDFHDH )LFXV�VS� &DXFKR �
/DPLDOHV %LJQRQLDFHDH 7DEHEXLD�URVHD� 5REOH �
)DEDOHV &DHVDOSLQLDFHDH 3ULRULD�FRSDLIHUD &DWLYR �
7RWDO ��

�� 0(/2�&58=��2��$��<�5��9$5*$6�5,26��������(FRORJLFDO�DQG�VLOYLFXOWXUDO�HYDOXDWLRQ�RI�IRUHVW�HFRV\VWHPV��8QLYHUVLW\�RI�
7ROLPD��&54��&RUSRFDOGDV�DQG�&RUWROLPD��,EDJXp����� S�
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6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

)LJXUH�1R�������VKRZV�WKH�QXPEHU�RI�LQGLYLGXDOV�E\�IDPLOLHV�SUHVHQW�LQ�WKH�ODWLWXGHV�
RI�WKH�JDOOHU\�RU ULSDULDQ�IRUHVW��FRUUHVSRQGLQJ�WR�WKH�YHJHWDWLRQ�RI�WKH�EDQNV�RI�WKH�
ERGLHV�RI�ZDWHU�ZLWKLQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW�

)LJXUH 1R������ 5HSUHVHQWDWLRQ�E\�IDPLOLHV�RI�JDOOHU\�RU ULSDULDQ�IRUHVW�ODWLWXGHV
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

,Q�7DEOH�1R�������� WKH�VWUXFWXUDO� DQDO\VLV� IRU�JDOOHU\� RU ULSDULDQ� IRUHVW� ODWLWXGHV� LV�
VKRZQ��ZKHUH� WKH� ,PSRUWDQFH�9DOXH� ,QGH[� �,�9�,��ZDV�GHWHUPLQHG��7KH� UHJLVWHUHG�
YDOXHV LQGLFDWH� WKDW� WKH�VSHFLHV�3DFKLUD�DTXDWLFD LV� WKH�VSHFLHV�ZLWK� WKH�JUHDWHVW�
HFRORJLFDO� LPSRUWDQFH�LQ�WKH�YHJHWDWLRQ�EHORQJLQJ�WR�WKH�ODWLWXGHV�RI�WKH�JDOOHU\�RU
ULSDULDQ� IRUHVW� FRPPXQLW\�� 7KLV� LV� EHFDXVH� LWV� LQGH[� RI� LPSRUWDQFH� YDOXH� LV� WKH�
KLJKHVW�FRPSDUHG�WR�WKH�LQGH[HV�RI�WKH�RWKHU�VSHFLHV�

7DEOH 1R����� 6WUXFWXUDO�DQDO\VLV�IRU�JDOOHU\�RU ULSDULDQ�IRUHVW�ODWLFDV

6SHFLHV
$EXQGDQFH )UHTXHQF\ 'RPLQDQFH

,�9�,
$�D $�U )�D )�U '�D '�U

3DFKLUD�DTXDWLFD �� ����� ����� ����� ����� �����
�����
�

$SXOHLD�OHLRFDUSD �� ����� ����� ����� ����� �����
�����
�

0RQWULFKD�UGLD�DUERUHVFHQV�6FKRWW � ����� ����� ����� ����� ���� �����
)LFXV�VS� � ���� ����� ���� ����� ���� �����
7DEHEXLD�URVHD� � ���� ����� ���� ����� ���� �����
3ULRULD�FRSDLIHUD � ���� ���� ���� ����� ���� ����
7RWDO �� ��� ��� ��� ����� ��� ���
$�D��$EVROXWH�DEXQGDQFH��$�U���5HODWLYH�DEXQGDQFH��)�D��$EVROXWH�IUHTXHQF\��)�U���5HODWLYH�IUHTXHQF\��'�D��$EVROXWH�

GRPLQDQFH��'�U���5HODWLYH�'RPLQDQFH��,�9�,��,PSRUWDQFH�YDOXH�LQGH[�
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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2I�WKH�WRWDO�VSHFLHV�IRXQG�LQ�WKH�IRUHVW��WKH�PRVW�DEXQGDQW�LV�$��OHLRFDUSD ZLWK����
LQGLYLGXDOV� FRUUHVSRQGLQJ� WR��������� IROORZHG�E\�3��DTXDWLFD ZLWK���� LQGLYLGXDOV�
FRUUHVSRQGLQJ� WR���������7KH�JUHDWHVW� UHSUHVHQWDWLYHQHVV� LQ� WHUPV�RI� IUHTXHQF\�
FRUUHVSRQGV�WR�WKH�VSHFLHV�3��DTXDWLFD��ZKLFK�ZDV�IRXQG�LQ��������RI�WKH�VDPSOLQJ�
TXDGUDQWV��IROORZHG�E\�WKH�VSHFLHV�$��OHLRFDUSD��ZKLFK�ZDV�IRXQG�LQ��������RI�WKH�
VDPSOLQJ�TXDGUDQWV�HVWDEOLVKHG�IRU�WKH�FKDUDFWHUL]DWLRQ�RI�WKLV�YHJHWDWLRQ�

*LYHQ�LWV�KLJK�YDOXH�RI�EDVDO�DUHD�LQ�FRPSDULVRQ�ZLWK�WKH�RWKHU�VSHFLHV��WKH�VSHFLHV�
ZLWK� WKH� JUHDWHVW� GRPDLQ� VSDFH� ZHUH� 3�� DTXDWLFD�� ZLWK� ������� FRYHUDJH�
FRUUHVSRQGLQJ� WR� ������ Pð�� IROORZHG� E\� WKH� VSHFLHV� $�� OHLRFDUSD ZLWK� �������
FRYHUDJH�FRUUHVSRQGLQJ�WR�������Pð�

7KH�GLVWULEXWLRQ�DV�DEXQGDQFH��IUHTXHQF\�DQG�GRPLQDQFH�RI�JDOOHU\�RU ULSDULDQ�IRUHVW�
ODWLIROLD�VSHFLHV�DUH�VKRZQ�LQ�)LJXUH�1R��������,Q�)LJXUH�1R��������WKH�GLVWULEXWLRQ�RI�
WKH�VSHFLHV�DFFRUGLQJ� WR� WKHLU�HFRORJLFDO�ZHLJKW� LV�JUDSKLFDOO\�REVHUYHG��ZLWK� WKH�
VSHFLHV� 3�� DTXDWLFD� ZLWK� �������� DQG� $�� OHLRFDUSD� ZLWK� ��������� WKH� PRVW�
VLJQLILFDQW� LQ� FRPSDULVRQ�ZLWK� WKH� UHVW� RI� WKH� VSHFLHV�� VSHFLHV� FODVVLILHG� DV� UDUH�
VSHFLHV�GXH�WR�WKHLU�ORZ�YDOXH�LQGH[�RI�LPSRUWDQFH�ZLWKLQ�JDOOHU\�RU ULSDULDQ�IRUHVW�
FRYHU���

)LJXUH 1R������ 6WUXFWXUDO�DQDO\VLV�IRU�JDOOHU\�RU ULSDULDQ�IRUHVW�ODWLFDV
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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)LJXUH 1R������ 9DOXH�LQGH[�RI�LPSRUWDQFH�IRU�JDOOHU\�RU ULSDULDQ�IRUHVW�ODWLWXGHV
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH�PL[LQJ�UDWLR�LQGLFDWHV�WKDW�WKH�VSHFLHV�IRXQG�LQ�JDOOHU\�RU ULSDULDQ�IRUHVW�ODWLWXGHV�
DUH�UHSUHVHQWHG�RQ�DYHUDJH�E\����LQGLYLGXDOV��

$� YHJHWDWLRQ� WKDW� WHQGV� WR� KRPRJHQHLW\� LV� REVHUYHG� ZKHUH� WKH� VSHFLHV� WKDW�
SUHGRPLQDWH� DUH� $�� OHLRFDUSD� DQG� 3�� DTXDWLFD�� 7KH� GHQVLW\� RI� WKLV� IRUHVW� LV� RQ�
DYHUDJH�����LQGLYLGXDOV�SHU�KHFWDUH��ZKLFK�LQGLFDWHV�WKH�KLJK�GHJUHH�RI�DQWKURSLF�
LQWHUYHQWLRQ�VXIIHUHG�E\�WKH�UHOLFWV�RI�JDOOHU\�RU ULSDULDQ�IRUHVWV�WKDW�VWLOO�UHPDLQ�RQ�
WKH�EDQNV�RI�WKH�/HyQ�5LYHU�DQG�WKH�1XHYD�&RORQLD�&DQDO�

6DSOLQJV RI�JDOOHU\�IRUHVW�RU ULSDULDQ�RI�YHU\�KXPLG�ZDUP�FOLPDWH

7KH� QDWXUDO� UHJHQHUDWLRQ� DOORZV� WKH� GHYHORSPHQW� RI� WKRVH� VHHGV� WKDW� OHDYH� WKH�
UHPQDQWV�RI�WKH�QDWLYH�YHJHWDWLRQ�RI�WKH�DUHD��,W�LV�FRPSRVHG�PRVWO\�RI�ORFDO�JHQHWLF�
PDWHULDO�DQG�DOORZV�WKH�GHYHORSPHQW�RI�QHZ�VHHGOLQJV��ZKLFK�DUH�FDOOHG�VDSOLQJV��
ZKLFK�JURZ��FRPSHWH�DQG�VXUYLYH�WR�EHFRPH�SK\VLRORJLFDOO\�IXQFWLRQDO�WUHHV�

7KH� VDSOLQJV� WKDW�PDNH�XS� WKH� JDOOHU\� RU ULSDULDQ� IRUHVW� RI� WKH� VWXG\�DUHD�� KDYH�
LQIOXHQFH�RI�QDWXUDO�JUDVVHV�FKDUDFWHULVWLF�RI�WKH�SODLQV�SODLQ�ODQGVFDSH�DQG�ZKLFK�
DUH�XVHG�LQ�VRPH�DUHDV�IRU�JUD]LQJ��DV�VHHQ�LQ�3KRWR 1R�������
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&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
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3KRWR 1R������ ,QIOXHQFH�RI�QDWXUDO�JUDVVHV�RQ�WKH�QDWXUDO�UHJHQHUDWLRQ�RI�WKH�JDOOHU\�RU ULSDULDQ�IRUHVW
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

,Q� WKH� FODVVLILFDWLRQ� RI� VDSOLQJV� RI� WKH� JDOOHU\� RU ULSDULDQ� IRUHVW�� D� WRWDO� RI� ���
LQGLYLGXDOV� EHORQJLQJ� WR� ILYH� ���� VSHFLHV� DQG� ILYH� ���� IDPLOLHV� ZHUH� UHFRUGHG� DV�
VKRZQ�LQ�7DEOH�1R�������
7DEOH 1R����� )ORULVWLF�FRPSRVLWLRQ�RI�WKH�ULSDULDQ�IRUHVW�VHHGOLQJV

)DPLO\ 6SHFLHV &RPPRQ�QDPH
$EXQGDQFH )UHTXHQF\
$�D $�U )�D )�U

)DEDFHDH $SXOHLD�OHLRFDUSD &RPELWD �� ���� ����� ����
%RPEDFDFHDH 3DFKLUD�DTXDWLFD 6DOHUR � ���� ���� ����
0RUDFHDH )LFXV�VS� &DXFKR � ��� ���� ���
$UDFHDH 0RQWULFKD�UGLD�DUERUHVFHQV�6FKRWW $UUDFDFKR � ��� ���� ���
%LJQRQLDFHDH 7DEHEXLD�URVHD� 5REOH � ��� ��� ���
7RWDO �� ��� ��� ���

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH� VSHFLHV� $�� OHLRFDUSD� LV� WKH� PRVW� DEXQGDQW� ZLWK� D� WRWDO� RI� ��� LQGLYLGXDOV�
FRUUHVSRQGLQJ�WR�������RI�WKH�WRWDO�VDPSOH��)LJXUH�1R��������
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)LJXUH 1R������ $EXQGDQFH�RI�WKH�VDSOLQJV�RI�WKH�JDOOHU\�DQG���RU�ULSDULDQ�IRUHVW
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH� KLJKHVW� UHSUHVHQWDWLYHQHVV� LQ� WHUPV� RI� IUHTXHQF\� DOVR� FRUUHVSRQGV� WR� WKH�
VSHFLHV� $�� OHLRFDUSD �&RPELWD�� ZKLFK� ZDV� LGHQWLILHG� LQ� ����� RI� WKH� VDPSOLQJ�
VXESORWV��IROORZHG�E\�WKH�VSHFLHV�3��DTXDWLFD��6DOHUR��ZKLFK�ZDV�IRXQG�LQ��������RI�
WKH�VDPSOLQJ�DUHD��)LJXUH�1R��������

)LJXUH 1R������ )UHTXHQF\�RI�WKH�VDSOLQJV�RI�WKH�JDOOHU\�RU ULSDULDQ�IRUHVW
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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7KH�VDSOLQJV�EHORQJLQJ�WR�WKH�JDOOHU\�RU ULSDULDQ�IRUHVW�FRYHU�KDYH�D�PL[WXUH�UDWLR�
HTXLYDOHQW� WR� ��� ���ZKLFK� LQGLFDWHV� WKDW� �� LQGLYLGXDOV� DUH� IRXQG� IRU� HDFK� VSHFLHV�
IRXQG��$�YHJHWDWLRQ�WKDW�WHQGV�WR�KRPRJHQHLW\�LV�REVHUYHG��ZKHUH�WKH�VSHFLHV�WKDW�
SUHGRPLQDWHV�LV�$��OHLRFDUSD �&RPELWD���7KH�GHQVLW\�RI�WKLV�IRUHVW�LV�RQ�DYHUDJH�����
LQGLYLGXDOV�SHU�KHFWDUH��ZKLFK�LQGLFDWHV�WKDW�WKLV�IRUHVW�KDV�D�SRWHQWLDO�WR�UHFRYHU�E\�
PHDQV�RI�QDWXUDO�UHJHQHUDWLRQ��EXW�GXH�WR�WKH�IUHTXHQW�DQWKURSLF�LQWHUYHQWLRQ��YHU\�
IHZ�VKRRWV�UHDFK WKH�DGXOW�VWDJH�

'HQVH�JUDVVODQG

,Q�WKH�FRYHUDJH�FRUUHVSRQGLQJ�WR�WKH�GHQVH�JUDVVODQGV�RI�WKH�PDLQODQG��D�IORULVWLF�
FRPSRVLWLRQ�ZDV�IRXQG�UHSUHVHQWHG�LQ�WKUHH�����IDPLOLHV�DQG�IRXU�����VSHFLHV�LQ�D�
WRWDO� RI� ��� LQGLYLGXDOV�� WKH� )DEDFHDH� IDPLO\� EHLQJ� WKH�PRVW� DEXQGDQW� ZLWKLQ� WKH�
VDPSOH��ZLWK�WKH�VSHFLHV�$��OHLRFDUSD DQG�%��DUL]D �$SSHQGL[��������

7KLV�FRYHUDJH�FRUUHVSRQGV�WR�WKH�SODQW�FRPPXQLW\�GRPLQDWHG�PDLQO\�E\�W\SLFDOO\�
KHUEDFHRXV�HOHPHQWV�VXFK�DV�WLJHU�EXVK�IHUQV��$FURVWLFKXP�DXUHXP���DUUDFDFKRV�
�0RQWULFKDUGLD�DUERUHVFHQV��� DPRQJ�RWKHU� SODQWV� GHYHORSHG�QDWXUDOO\� LQ� GLIIHUHQW�
VXEVWUDWHV�� IRU� WKLV� UHDVRQ� WKH� LQFOXVLRQ� RI� VPDOO� WUHHV ZLWKLQ� WKLV� FDWHJRU\� LV�
PLQLPXP��DV�FDQ�EH�VHHQ�LQ�3KRWR 1R�������
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3KRWR 1R������ &RYHUDJH�RI�GHQVH�JUDVVODQG�ZLWKLQ�WKH�LQIOXHQFH�DUHD RI�WKH�3URMHFW
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

,Q�7DEOH�1R�� ������ WKH� IORULVWLF� FRPSRVLWLRQ� IRU� GHQVH�JUDVV� FRYHU�SUHVHQW� LQ� WKH�
LQIOXHQFH�DUHD RI�WKH�SURMHFW�LV�VKRZQ�

7DEOH 1R����� )ORULVWLF�FRPSRVLWLRQ�IRU�GHQVH�JUDVV�FRYHU
)DPLO\ 6FLHQWLILF�QDPH 9XOJDU�QDPH
%RPEDFDFHDH 3DFKLUD�DTXDWLFD 6DOHUR
&HFURSLDFHDH &HFURSLD�WHOHQLWLGD <DUXPR

)DEDFHDH
$SXOHLD�OHLRFDUSD &RPELWD
%URZQHD�DUL]D $UL]D

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7ZR�����SDUFHOV�RI���P�[���P�ZHUH�HVWDEOLVKHG��)LJXUH�1R��������DV�D�VDPSOH�XQLW��
WR�DFKLHYH�D�UHOLDELOLW\�RI�����DQG�D�VDPSOLQJ�HUURU�RI�QR�PRUH�WKDQ������WDNLQJ�DQ�
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DYHUDJH� YROXPH� RI� ������P�� �� KD�� D� VWDQGDUG� GHYLDWLRQ� RI� �����P�� �� KD� DQG� D�
FRHIILFLHQW�RI�YDULDWLRQ�RI�����

,Q�WKLV�VDPSOLQJ�����LQGLYLGXDOV�ZHUH�LGHQWLILHG�LQ������KD��WKDW�LV�WR�VD\��SHU�KHFWDUH�
RI�GHQVH�JUDVV�FRYHU�����LQGLYLGXDOV�FRXOG�EH�IRXQG�DSSUR[LPDWHO\��FRUUHVSRQGLQJ�
WR�WKH�FODVV�RI�VPDOO�WUHHV�

)LJXUH 1R������ 6SDWLDO�ORFDWLRQ�RI�WKH�VDPSOLQJ�SORWV
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

,Q�7DEOH�1R� ������WKH�VWUXFWXUDO�DQDO\VLV�IRU�GHQVH�JUDVV�FRYHU�LV�VKRZQ��7KHUH��WKH�
9DOXH�RI� ,PSRUWDQFH�,QGH[��,�9�,��ZDV�GHWHUPLQHG��7KH�UHJLVWHUHG�YDOXHV� LQGLFDWH�
WKDW�WKH�VSHFLHV�$��OHLRFDUSD��&RPELWD��LV�WKH�VSHFLHV�ZLWK�WKH�JUHDWHVW�HFRORJLFDO�
LPSRUWDQFH� LQ� WKH GHQVH� KHUEDFHRXV� HFRV\VWHP�� EHFDXVH� LWV� LPSRUWDQFH� YDOXH�
LQGH[�LV�WKH�KLJKHVW�LQ�FRPSDULVRQ�ZLWK�WKH�LQGH[HV�RI�WKH�RWKHU�VSHFLHV�
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7DEOH 1R����� 6WUXFWXUDO�DQDO\VLV�IRU�GHQVH�JUDVV�FRYHU

6SHFLHV
$EXQGDQFH )UHTXHQF\ 'RPLQDQFH

,�9�,
$�D $�U )�D )�U '�D '�U

$SXOHLD�OHLRFDUSD � ���� ��� �� ��� ���� �����
3DFKLUD�DTXDWLFD � ���� �� �� ��� ���� ����
&HFURSLD�
WHOHQLWLGD

� ���� �� �� ��� ��� ����

%URZQHD�DUL]D � ��� �� �� ��� ��� ����
7RWDO�JHQHUDO �� ����� ��� ��� ��� ����� �����
$�D��$EVROXWH�DEXQGDQFH��$�U���5HODWLYH�DEXQGDQFH��)�D��$EVROXWH�IUHTXHQF\��)�U���5HODWLYH�IUHTXHQF\��'�D��$EVROXWH�

GRPLQDQFH��'�U���5HODWLYH�'RPLQDQFH��,�9�,��,PSRUWDQFH�YDOXH�LQGH[�
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

$�� OHLRFDUSD LV� WKH� VSHFLHV�ZLWK� WKH� KLJKHVW� DEXQGDQFH� UHSUHVHQWHG� E\� QLQH� ����
LQGLYLGXDOV�FRUUHVSRQGLQJ�WR�������RI�WKH�WRWDO�VDPSOH��7KLV�VSHFLHV�JURZV�YHU\�ZHOO�
LQ�SODQW�FRYHULQJV�LQ�VXFFHVVLRQDO�SURFHVVHV�RU�ZKHUH�IRUHVWHG�VWUDWD�DUH�ORZ��7KLV�
VSHFLHV� ZDV� WKH� RQH� WKDW� SUHVHQWHG� WKH� JUHDWHVW� UHSUHVHQWDWLRQ� LQ� WHUPV� RI�
IUHTXHQF\�� VLQFH� LW� ZDV� IRXQG� LQ� WKH� WZR� VDPSOLQJ� SORWV� HVWDEOLVKHG� IRU� WKH�
FKDUDFWHUL]DWLRQ�RI�WKLV�FRYHUDJH��7KH�RWKHU�VSHFLHV�DUH�IRXQG�LQ�D�VLQJOH�SDUFHO�

*LYHQ�LWV�KLJK�EDVDO�DUHD�YDOXH�FRPSDUHG�WR�WKH�RWKHU�VSHFLHV��WKH�VSHFLHV�ZLWK�WKH�
JUHDWHVW�GRPDLQ�VSDFH�ZDV�DOVR�$��OHLRFDUSD ZLWK������������P����7KH�GLVWULEXWLRQ�
RI�WKH�VSHFLHV�DFFRUGLQJ�WR�WKHLU�DEXQGDQFH��IUHTXHQF\�DQG�UHODWLYH�GRPLQDQFH�LV�
UHSUHVHQWHG�LQ�)LJXUH�1R��������)LJXUH�1R�������VKRZV�WKH�VSHFLHV�ZLWK�WKH�KLJKHVW�
HFRORJLFDO�ZHLJKW�ZLWK�WKH�UHVW�RI�WKH�VSHFLHV�FODVVLILHG�DV�UDUH�VSHFLHV�GXH�WR�WKHLU�
ORZ�LPSRUWDQFH�YDOXH�LQGH[�

)LJXUH 1R������ 6WUXFWXUDO�DQDO\VLV�IRU�GHQVH�JUDVV�FRYHU
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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)LJXUH 1R������ 9DOXH�,QGH[�RI�LPSRUWDQFH�IRU�GHQVH�JUDVVODQG�FRYHUDJH
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH�VSHFLHV RI�JUHDWHVW�HFRORJLFDO�LPSRUWDQFH�LV�$��OHLRFDUSD��&RPELWD��ZLWK��������
LPSRUWDQFH�YDOXH�LQGH[��EHFDXVH�WKLV�ZDV�WKH�VSHFLHV�ZLWK�WKH�KLJKHVW�QXPEHU�RI�
LQGLYLGXDOV�DQG�ZLWK�WKH�KLJKHVW�GRPLQDQFH�LQ�IORULVWLF�VDPSOLQJ�XQLWV�

2Q�WKH�RWKHU�KDQG��DFFRUGLQJ�WR WKH�PL[�UDWLR��&0���WKH�YHJHWDWLRQ�WKDW�EHORQJV�WR�
WKH�GHQVH�JUDVV�FRYHU�ZLWKLQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW��LV�FKDUDFWHUL]HG�E\�
SUHVHQWLQJ� DQ� DUERUHDO� FRPPXQLW\� ZLWK� D� ORZ�PL[LQJ� LQWHQVLW\� �KRPRJHQHRXV� LQ�
VSHFLHV��DQG�TXLWH�LQWHUYHQHG��LQ�ZKLFK�WKH�PL[WXUH�UDWLR�RI������LV�FDOFXODWHG��ZKLFK�
LQGLFDWHV�WKDW��RQ�DYHUDJH��HDFK�VSHFLHV�LV�UHSUHVHQWHG E\���LQGLYLGXDOV��7KH�GHQVLW\�
RI�WKLV�IRUHVW�LV�FRQVLGHUHG�ORZ��VLQFH�WKH�DYHUDJH�RI�DUERUHDO�LQGLYLGXDOV�SHU�KHFWDUH�
LV�DSSUR[LPDWHO\�����ZKLFK�HYLGHQFHV�WKH�DQWKURSLF�LQWHUYHQWLRQ�WKDW�WKLV�FRYHUDJH�
KDV�EHHQ�VXSSRUWLQJ�

'LVWULEXWLRQ�E\�GLDPHWULF�DQG�DOWLPHWU\ FODVVHV�RI�GHQVH�JUDVVODQG�

7KH� WRWDO� VWUXFWXUH� LV� WKH� H[WHQVLRQ� RI� WUHH� VSHFLHV�� ,Q� WURSLFDO� IRUHVWV� WKLV�
SKHQRPHQRQ� LV�UHIOHFWHG� LQ�WKH�GLVWULEXWLRQ�RI� LQGLYLGXDOV�E\�GLDPHWULF�FODVVHV�� ,Q�
7DEOH�1R�������� D�XQLIRUP�GLVWULEXWLRQ� LV� VKRZQ� IRU� WKH�VL[� ����GLDPHWULF� FODVVHV��
ZKHUH�LW�LV�REVHUYHG�WKDW�WKHUH�LV�QRW�DQG�D�GRPLQDQW�FODVV�ZLWKLQ�WKLV�FRYHUDJH
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7DEOH 1R����� )UHTXHQF\�GLVWULEXWLRQ�IRU�WKH�QRUPDO�GLDPHWHU�YDULDEOH�RI�GHQVH�JUDVVODQG�WUHHV

'LDPHWHU�FODVV &ODVV�LQWHUYDO &ODVV�PDUN
)UHTXHQF\
)�D )�DF )�U

� ���� ���FP ���� � � ����
� ������ ���FP �� � � ����
� ������ ���FP �� � �� ����
� ������ ���FP �� � �� ����
� ������ ���FP �� � �� ����
� ������ ���FP �� � �� ���
7RWDO �� �����

)��D��$EVROXWH�IUHTXHQF\��)�DF�&XPXODWLYH�IUHTXHQF\��)�U��5HODWLYH�IUHTXHQF\�
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

)LJXUH�1R�������VKRZV�WKH�WUHQG�RI�WKH�XQLIRUP�GLVWULEXWLRQ�IRU�WKH�GLDPHWHU�FODVVHV�
RI� WKH� WUHHV� WKDW�DUH�ZLWKLQ� WKH�GHQVH�JUDVV�FRYHU��FKDUDFWHULVWLF�RI�KRPRJHQRXV�
IRUHVW�HFRV\VWHPV�RU�ZLWK�D�WHQGHQF\�WR�KRPRJHQHLW\�

)LJXUH 1R������ 'LDPHWHU�GLVWULEXWLRQ�LQ�DEVROXWH�DQG�DFFXPXODWHG�IRUP��IRU�GHQVH�KHUEDFHRXV�WUHHV�
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

)LJXUH� 1R�� ����� VKRZV� WKH� WUHH� GLVSHUVLRQ� GLDJUDP� IRU� WKH� DUERUHDO� LQGLYLGXDOV�
LGHQWLILHG�LQ�WKH�GHQVH�JUDVV�FRYHU��7KHUH�LW�FDQ�EH�REVHUYHG�WKDW�RQO\�D�JHQHUDOL]HG�
GLVSHUVLRQ�RI�SRLQWV�DSSHDUV��ZLWKRXW�JURXSLQJV�ZKLFK�HYLGHQFHV�WKH�ODFN�RI�VWUDWD�
LQ�WKH�IRUHVW�
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)LJXUH 1R������ 6WUDWLILFDWLRQ�WUHQGV�IRU�WKH�FXS�GLVSHUVLRQ�GLDJUDP�IRU�PDQJURYH�FRYHUDJH
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7DEOH������VKRZV�WKH�DOWLPHWU\ SRVLWLRQ�IRU�WKH�VSHFLHV�LGHQWLILHG�LQ�WKH�GHQVH�JUDVV�
FRYHU��7KHUH��WKH�JURXSLQJ�RI�WKHVH�VSHFLHV�E\�IRUHVW�VWUDWXP�LV�REVHUYHG�IURP�WKHLU�
UHVSHFWLYH�WRWDO�KHLJKW�UDQJHV�

7DEOH 1R������ 'LVWULEXWLRQ�RI�WKH�QXPEHU�RI�VSHFLHV�DQG�WKHLU�DEXQGDQFHV��QXPEHU�RI�WUHHV��LQ�HDFK�
VWUDWXP��DOWLPHWU\ SRVLWLRQ��IRU�WKH�WUHHV�VXUYH\HG�LQ�WKH�GHQVH�JUDVV�FRYHU
6WUDWXP ,QWHUYDO 1R�WUHHV 1R�RI�VSHFLHV 6SHFLHV
6WUDWXP , ��P�� ��P � � $SXOHLD�OHLRFDUSD

6WUDWXP ,, ����P�� ��P � �
$SXOHLD�OHLRFDUSD
%URZQHD�DUL]D
3DFKLUD�DTXDWLFD

6WUDWXP ,,, ����P�� ���P � �
$SXOHLD�OHLRFDUSD
&HFURSLD�WHOHQLWLGD
3DFKLUD�DTXDWLFD

6WUDWXP ,9 �����P�� ���P � �
$SXOHLD�OHLRFDUSD
&HFURSLD�WHOHQLWLGD

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

(FRORJLFDO�LQGH[�RI�GHQVH�JUDVVODQG

7DEOH�1R�������VKRZV�WKH�YDOXHV�IRU�WKH�LQGLFHV�RI�VSHFLHV�ULFKQHVV�DQG�GLYHUVLW\�
IRXQG�LQ�GHQVH�JUDVV�FRYHU��7KH�0DUJDOHI�DQG�0HQKLQLFN�LQGH[�LQGLFDWHV�WKDW�WKLV�
HFRV\VWHP�KDV� ORZ�ZHDOWK�� FRUUHVSRQGLQJ� WR� RQO\� IRXU� ���� VSHFLHV� DQG� WKUHH� ����
IDPLOLHV��)RU�GLYHUVLW\�PHDVXUHV��WKH�6KDQQRQ�LQGH[�LV�������6LPSVRQ�UHFLSURFDO����
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��'��LV�������DQG�%HUJHU�3DUNHU�UHFLSURFDO������G��LV�������LQGLFDWLQJ�WKDW�WKHUH�LV�DQG�
ORZ�GLYHUVLW\�DQG� WKDW� WKH�GRPLQDQFH�RI� WKH�VSHFLHV� LGHQWLILHG� LQ� WKLV�FRYHUDJH� LV�
KLJK��7KHVH�LQGLFHV�GHILQH�D�KRPRJHQHRXV�FRPPXQLW\�ZLWK�ORZ�GLYHUVLW\�DQG�KLJK�
GRPLQDQFH�RI�WKH�VSHFLHV�WKDW�FKDUDFWHUL]H�GHQVH�KHUEDFHRXV FRYHU�

7DEOH�1R�������:HDOWK�DQG�'LYHUVLW\�LQGLFHV�IRU�GHQVH�JUDVVODQGV

:HDOWK
0DUJDOHI ����
0HQKLQLFN ����

'LYHUVLW\
6KDQQRQ ����
6LPSVRQ ����
%HUJHU�3DUNHU ����

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7HPSRUDO�G\QDPLFV�DQG�DQDO\VLV�RI�IRUHVW�FRYHU�IUDJPHQWDWLRQ

7KH�HVWLPDWLRQ� RI� WKH�FKDQJH� LQ� WKH� FRYHUDJH�RI� IRUHVWV�DQG� VHPL�QDWXUDO� DUHDV�
ZLWKLQ�WKH�DUHD�RI�LQIOXHQFH�RI�WKH�SURMHFW�RYHU�WLPH��VKRZHG�WKDW�WKH�ODQGVFDSH�KDV�
EHHQ�PRGLILHG�E\�DQWKURSLF�GLVWXUEDQFH�UHJLPHV��ZKLFK�DUH�JHQHUDWLQJ�D�ODQGVFDSH�
GLYLGHG�LQWR�IUDJPHQWV�

7DEOH�1R�������VKRZV�WKDW�WKH�FRYHUDJH�RI�GHQVH�KLJK�IORRG�IRUHVW�GLVDSSHDUHG�LQ�
D�SHULRG�RI����\HDUV��,W�DOVR�VKRZV�WKDW�D�VPDOO�IUDFWLRQ�RI�WKH�GHQVH�IRUHVW�EHFDPH�
JDOOHU\�RU ULSDULDQ�IRUHVW��ZKLFK� LV� ORFDWHG�LQ�WKLQ�VWULSV�RQ�WKH�EDQNV�RI� WKH�ZDWHU
ERIGLHV�

7KH� PDQJURYH� IRUHVW� GHFUHDVHG� E\� ����� KD� �WKH� FKDUDFWHUL]DWLRQ� RI� WKH� GHQVH�
PDQJURYH�IRUHVW�LV�IRXQG�LQ�RIIVKRUH�FRDVWDO�HFRV\VWHPV��������DQG�WKH�SDOP�IRUHVW�
FRQVLVWLQJ�PDLQO\�RI�1DLGL�SDOP��(XWHUSH�ROHUDFHD�� ORVW�������KDV��ZKDW�FRXOG�EH�
VXJJHVWHG�DV�D�UDWH�RI�GHIRUHVWDWLRQ�RI�RQH�KHFWDUH�SHU�\HDU����KD���\HDU��

6LPLODUO\��LW�LV�REVHUYHG�WKDW�DV�IRUHVW�FRYHU�LV�ORVW��DJULFXOWXUDO�WHUULWRULHV�LQFUHDVH��
DV�GR�LQGXVWULDO�DQG�XUEDQ�]RQHV�FODVVLILHG�DW�WKH�OHYHO�RI�DUWLILFLDOL]HG�WHUULWRULHV�

��

7DEOH�1R�������0XOWL WHPSRUDO�DQDO\VLV�IRU�IRUHVW�FRYHU�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW

&RYHUDJH
<HDU����� <HDU����� <HDU�����
ÈUHD��KD�� ÈUHD���� ÈUHD��KD�� ÈUHD���� ÈUHD��KD�� ÈUHD����

'HQVH�KLJK�IORRG�IRUHVW ����� �� ����� �� ���� �
*DOOHU\�RU ULSDULDQ�IRUHVW ���� � ���� � ���� �
'HQVH�KLJK�PDQJURYH ����� � ���� � ���� �
3DOPDUHV ������ �� ������ �� ������ ��
6HFRQGDU\�YHJHWDWLRQ ���� � ����� � ���� �
+HUED]DOHV�DQG�$UEXVWDOHV ���� � ���� � ����� ��
$UWLILFLDO�WHUULWRU\ ���� � ���� � ���� �
'HQVH�KLJK�IORRG�IRUHVW ����� �� ����� �� ������ ��
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&RYHUDJH
<HDU����� <HDU����� <HDU�����
ÈUHD��KD�� ÈUHD���� ÈUHD��KD�� ÈUHD���� ÈUHD��KD�� ÈUHD����

727$/ ������ ��� ������ ��� ������ ���
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

,Q�WRWDO�����IRUHVW�IUDJPHQWV�ZHUH�FRXQWHG�LQ����������IUDJPHQWV�LQ������DQG����
IUDJPHQWV�LQ�������ZKHUH�IRUHVW�UHOLFWV�DUH�HYLGHQFHG�EHFDXVH�RI WKH�IUDJPHQWDWLRQ�
WKDW� WKH� GHQVH� IRUHVW� PDLQO\� KDG�� 7KLV� FRYHUDJH� VXIIHUHG� D� KLJK� GHJUHH� RI�
IUDJPHQWDWLRQ��ZLWK WKH�WLPH�WKDW�LW�GLVDSSHDUHG�DQG�ZDV�UHSODFHG�E\�WKH�JDOOHU\�RU
ULSDULDQ�IRUHVW��)LJXUH�1R��������)LJXUH�1R��������)LJXUH�1R��������

7KH�WHPSRUDO�G\QDPLFV�RI�WKH�IUDJPHQWDWLRQ��UHYHDOHG�WKDW�WKLV�SURFHVV�ZLWKLQ�WKH�
LQIOXHQFH�DUHD RI�WKH�SURMHFW�LQFUHDVHG� WKDW�LV��D�JUHDWHU�QXPEHU�RI�IUDJPHQWV�ZDV�
UHFRUGHG�LQ�WKH�WLPH�LQWHUYDO�DQDO\]HG��/LNHZLVH��WKH�GLVDSSHDUDQFH�RI�IRUHVW�FRYHU�
�GHQVH�KLJK�IORRG�IRUHVW��VXJJHVWV�WKDW�WKHUH�LV�D�GLIIHUHQW�DQWKURSLF�LPSDFW�RQ�QDWLYH�
YHJHWDWLRQ��GHPRQVWUDWLQJ� WKDW� WKH�SURFHVV�RI�GHIRUHVWDWLRQ� LQ� WKH�DUHD�KDV�EHHQ�
FRQVWDQW�

)LJXUH 1R������ )RUHVWU\�FRYHU�IRU�WKH�\HDU������IRU�D�VFDOH�RI�GHWDLO����������
6RXUFH��3KRWR WDNHQ�E\�WKH�,*$&�LQ�������ODQG�FRYHU�LQWHUSUHWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�

6�$�6�������
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)LJXUH 1R������ )RUHVWU\�FRYHU�IRU�WKH�\HDU������IRU�D�VFDOH�RI�GHWDLO����������
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)LJXUH 1R������ )RUHVWU\�FRYHU�IRU�WKH�\HDU������IRU�D�����������VFDOH�RI�GHWDLO
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH� DYHUDJH� YDOXH� RI� WKH� DUHD� RI� WKH� IRUHVW� IUDJPHQWV� UHJLVWHUHG� D� GHFUHDVH�
EHWZHHQ� ����� DQG� ������ VLQFH� LW� YDULHG� IURP� ������ WR� ������ KD�� UHVSHFWLYHO\��
KRZHYHU��WKH�WRWDO�DUHD�RFFXSLHG�E\�WKH�UHPQDQWV�RI�QDWLYH�YHJHWDWLRQ�GHFUHDVHG�
VLJQLILFDQWO\� �ORVV�RI�SHULPHWHU�RI� ��������P���ZKLFK�FRXOG�EH�GXH�WR� WKH� IDFW� WKDW�
EHWZHHQ������DQG������WKHUH�ZDV�D�JUHDWHU�SHUFHQWDJH�RI�IUDJPHQWDWLRQ�DQG�WKH�
GLVDSSHDUDQFH�RI�WKH�FRYHUDJH�RI�KLJK�IORRGLQJ�GHQVH�IRUHVW��7DEOH�1R���������

7DEOH�1R�������'HJUHH�RI�IUDJPHQWDWLRQ�RI�IRUHVW�FRYHU�IRU�D�SHULRG�RI����\HDUV�LQ�WKH�LQIOXHQFH�DUHD
RI�WKH�SURMHFW

6WDWLVWLFDO <HDU 0HGLD 0LQLPXP�YDOXH 0D[LPXP�YDOXH

3HULPHWHU��P�
���� ������� ������ ��������
���� ������� ������ �������
���� ������� ����� �������

ÈUHD��KD��
���� ����� ���� ������
���� ����� ���� ������
���� ����� ���� ������

'LYHUVLW\�LQGH[
3DWWRQ��'L�

���� ���� ���� ����
���� ���� ���� ����
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6WDWLVWLFDO <HDU 0HGLD 0LQLPXP�YDOXH 0D[LPXP�YDOXH
���� ���� ���� ����

)UDFWDO�GLPHQVLRQ��'�
���� ���� ���� ����
���� ���� ���� ����
���� ���� ���� ����

)RUP�IDFWRU��)I�
���� ���� ���� ����
���� ���� ���� ����
���� ���� ���� ����

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH�3DWWRQ�GLYHUVLW\� LQGH[�� WKH� IUDFWDO� GLPHQVLRQ�DQG� WKH� IRUP� IDFWRU� UHIOHFWHG�D�
GLIIHUHQFH�LQ�WKH�LQFUHDVH�LQ�WKH�FRPSOH[LW\�RI�WKH�VKDSH�RI�WKH�IUDJPHQWV�RYHU�WLPH�
�7DEOH�1R���������3DWWRQ
V�GLYHUVLW\�LQGH[��7DEOH�1R��������VKRZHG�WKDW�LQ�DYHUDJH�
WKH�VKDSH�RI�WKH�IUDJPHQWV�RI�WKH�\HDU������ZDV�URXQG��'L��������ZKHUHDV�WKH�\HDU�
�����ZDV�URXQG�2YDO��'L� ������� �� ���DQG�IRU�WKH�\HDU������LW�ZDV�DPRUSKRXV��'L�
!����

7DEOH�1R�������3DWWRQ�GLYHUVLW\�LQGH[�IRU�IRUHVW�FRYHU�ZLWKLQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW

&ODVVLILFDWLRQ�
,QGH[

5DQN
<HDU����� <HDU����� <HDU�����

1R�)UDJPHQWV �
1R�

)UDJPHQWV
� 1R�)UDJPHQWV �

5RXQG ������ � ��� � �� � ��

5RXQG�RYDO ������ ��� � ��� � �� � ���

2YDO�REORQJ ������ ��� � ��� � ��� � ��

5HFWDQJXODU�
REORQJ

������ � � ��� � ��� � ��

$PRUSKRXV !�� � ��� � �� �� ���

7RWDO �� ���� �� ��� �� ����
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH�IUDFWDO�GLPHQVLRQ��'��VKRZV�WKDW�WKH�KLJKHVW�SHUFHQWDJH�RI�IUDJPHQWV�LQ������
LV�ORFDWHG�LQ�WKH�UDQJH������� ������������LQ�WKH�\HDU������LQ�WKH�UDQJH������� �����
������DQG�IRU�WKH�\HDU������LQ�WKH�UDQJH������� ������������ZKLFK�LQGLFDWHV�WKDW�WKH�
VKDSH�RI�WKH�IUDJPHQWV�RI�WKH�\HDUV������DQG������ZDV�OHVV�FRPSOH[�WKDQ�WKDW�RI�
WKH�\HDU�������7DEOH�1R��������

7DEOH 1R������ )UDFWDO�GLPHQVLRQ�IRU�IRUHVW�FRYHU�ZLWKLQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW

5DQN�'
<HDU����� <HDU����� <HDU�����

1R�)UDJPHQWV � 1R�)UDJPHQWV � 1R�)UDJPHQWV �
������ � �� � �� � ��

������ ���� � �� � �� � ��
������ ���� � ��� � ��� � ��
������ ���� �� ��� � ��� � ��
������ ���� � �� � �� � ���
������ ���� � �� � �� � ��
������ ���� � �� � �� � ���

!���� � �� � �� � ���
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5DQN�'
<HDU����� <HDU����� <HDU�����

1R�)UDJPHQWV � 1R�)UDJPHQWV � 1R�)UDJPHQWV �
7RWDO �� ���� �� ���� �� ����

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV $VRFLDGRV�6�$�6�������

7KH� )DFWRU� IRUP� �7DEOH� 1R�� ������ VKRZV� WKDW� ���� RI� WKH� ����� IUDJPHQWV� ZHUH�
FLUFXODU� VLQFH� WKHLU� IRUP� IDFWRU� ZDV� FORVH� WR� ��� LQ� ����� ���� RI� WKH� IUDJPHQWV�
UHPDLQHG�FLUFXODU��EXW�LQ�WKH�LQ ����������RI�WKH�IUDJPHQWV�PRYHG�DZD\�IURP�WKLV�
IRUP��)I���������ZKLFK�DJUHHV�ZLWK� WKH�UHVXOWV�RI� WKH�3DWWRQ� LQGH[�DQG�WKH�IUDFWDO�
GLPHQVLRQ��

7DEOH�1R�������)RUP�IDFWRU�IRU�IRUHVW�FRYHU�ZLWKLQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW

5DQN�RI�)I
<HDU����� <HDU����� <HDU�����

1R�)UDJPHQWV � 1R�)UDJPHQWV � 1R�)UDJPHQWV �
������ � �� � �� � ��

����� ���� � �� � �� � ���
����� ���� � ��� � ��� � ���
����� ��� � ��� � ��� � ���
����� � � ��� � �� � ��
7RWDO �� ���� �� ���� �� ����

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH� VKDSH� LQGH[HV� HYDOXDWHG� SUHYLRXVO\� �GLYHUVLW\� LQGH[�� IUDFWDO� GLPHQVLRQ� DQG�
VKDSH�IDFWRU��VKRZHG�WKDW�WKHUH�DUH�GLIIHUHQFHV�LQ�WKH�VKDSH�RI�WKH�IUDJPHQWV�RYHU�
WLPH��,Q�JHQHUDO��WKH�LQGLFHV�VKRZHG�WKDW�WKH�VKDSH�RI�WKH�IUDJPHQWV�LQ������DQG�
�����ZDV�OHVV�FRPSOH[�RU�FORVHU�WR�WKH�LGHDO�FLUFXODU�VKDSH��LQ�FRQWUDVW�WR�WKH�VKDSH�
RI�WKH�IUDJPHQWV�IRU�WKH�\HDU�������ZKLFK�ZHUH�FKDUDFWHUL]HG�E\�EHLQJ�DPRUSKRXV�
DQG�HORQJDWHG�

7KH�HORQJDWHG�DQG�DPRUSKRXV� IUDJPHQWV�DUH�PRUH�VXVFHSWLEOH� WR� WKH�SURFHVVHV�
WKDW�DUH�JHQHUDWHG�E\�WKH��HGJH�HIIHFW��� WKH� ORVV�RI�VSHFLHV�DQG�WKH�DFWLRQ�RI� WKH�
VXUURXQGLQJ�PDWUL[��7KH�LQFUHDVH�LQ�WKH�SHULPHWHU�RI�WKH�IUDJPHQWV�EHQHILWV�VRPH�
VSHFLHV��EXW�KDUPV�RWKHUV��ZKLFK�LQGLFDWHV�WKDW�VSHFLHV�ZLWK�HFRORJLFDO�FRQGLWLRQV�
LQVLGH�WKH�IRUHVWV�FRXOG�EH�EHLQJ�KDUPHG��LQ�VXFK�D�ZD\�WKDW�WKH\�ZRXOG�EH�IDYRULQJ�
KHORSK\WHV RU�H[RWLF�VSHFLHV�WKDW�ZRXOG�FRPSHWH�ZLWK�WKH�QDWLYH�VSHFLHV��7KH�DERYH�
FDQ�EH�REVHUYHG� LQ� WKH� LQYDVLRQ�RI� WKH� WLJHU� EXVK� �$FURVWLFKXP�DXUHXP�� RQ� WKH�
PDQJURYH�FRYHU�DQG�WKH�JUDVVODQG�DUHDV�

$QDO\VLV�RI�PHWULFV�IRU�IRUHVW�FRYHU�LQ�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW

7KH� IUDJPHQWDWLRQ� WKDW� LV� HYLGHQW� LQ� WKH� VWXG\� DUHD�� FRUUHVSRQGV� WR� D� G\QDPLF�
SURFHVV� DW� WKH� ODQGVFDSH� VFDOH�� LQ� ZKLFK� WKH� FRYHUV� KDYH� EHHQ� ORVLQJ� DUHD�� DV�
VKRZQ�DERYH��UHGXFLQJ�WR�VPDOOHU�VL]H�DQG�LQFUHDVLQJ�WKH�GLVWDQFH�EHWZHHQ�WKHP�
ZLWK�WKH�SDVVDJH�RI�WLPH��ZKLFK�KDV�FDXVHG�WKH�LVRODWLRQ�DQG�ORVV�RI�FRQWLQXLW\�RI�
KRPRJHQHRXV�HOHPHQWV�
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7KH�DQDO\VLV�RI�ODQGVFDSH�PHWULFV�ZDV�PDGH�IRU�WKH�IRUHVW�FRYHU�WKDW�PDNH�XS�WKH�
LQIOXHQFH�DUHD RI�WKH�SURMHFW��7DEOH�1R��������

7DEOH 1R������ 5HVXOWV�RI�WKH�PHWULFV�PDGH�IRU�WKH�ODQGVFDSH�RI�WKH�LQIOXHQFH�DUHD RI�WKH�SURMHFW
)RUHVW�FRYHU 1RPHQFODWXUH &$��Pð� 1XP3 35' 036

'HQVH� KLJK�
PDQJURYH

������ �������� � ���� ��������

3DOPDUHV ������ ���������� � ���� ���������
*DOOHU\� RU ULSDULDQ�
IRUHVW

��� �������� � ���� ��������

3ODQWDWLRQ� RI�
KDUGZRRGV

���� ������ � ���� ������

'HQVH� JUDVVODQG� RI�
QRQ�ZRRGHG ODQG

������ �������� � ���� ��������

'HQVH� JUDVVODQG�
ZRRGHG�JURXQG

������ �������� � ���� ��������

'HQVH� IORRGHG�
KHUEDJH�QRW�ZRRGHG

������ ��������� � ���� ���������

$UUDFDFKDO ������ �������� � ���� �������
+HOHFKD�O ������ ������� � ���� �������
2SHQ�VKUXE ���� �������� � ���� ��������
+LJK� VHFRQGDU\�
YHJHWDWLRQ

���� �������� � ���� ��������

/RZ� VHFRQGDU\�
YHJHWDWLRQ

���� �������� � ����� ��������

&$��DUHD�E\�FRYHUDJH��1XP3��QXPEHU�RI�SDWFKHV�SHU�FRYHUDJH��35'��'HQVLW\�DQG�ULFKQHVV�SHU�SDWFK��036��DYHUDJH�SDWFK�
VL]H�

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

$FFRUGLQJ�WR�7DEOH�1R��������WKH�IRUHVW�SDWFKHV�WKDW�DUH�ZLWKLQ�WKH�DUHD�RI�LQIOXHQFH�
RI�WKH�SURMHFW�KDYH�D�WRWDO�RI��������������Pð���������KD���ZKHUH�WZR�����SDWFKHV�
GLIIHU��WR�LWV�ODUJHVW�VXUIDFH�FRYHUDJH�

7KH�FRYHUDJH�RI�SDOPDUHV�ZLWK�DQ�DUHD�RI� �������������Pð� ��������KD��DQG� WKH�
FRYHUDJH�RI�GHQVH�IORRGHG�QRQ�ZRRGHG�+HUED]DO��ZLWK�DQ�DUHD�RI������������Pð�
�������KD���7KHVH�SDWFKHV�DUH�ORFDWHG�RQ�WKH�HDVWHUQ�VLGH�RI�WKH�SURMHFW
V�DUHD�RI�
LQIOXHQFH�

7KH� ELJJHVW� WKUHDW� IDFWRU� LQ� WKHVH� SDWFKHV� LV� WKH� WUDQVIRUPDWLRQ� RI� FRYHUDJH� E\�
DQWKURSRJHQLF�DFWLYLWLHV��VLQFH�WKHVH�DUH�IXUWKHU�DZD\�IURP�WKH�EDQNV�RI�WKH�/HyQ�
5LYHU��EHLQJ�LQGHSHQGHQW�RI�WKH�ULYHU
V�ZDWHU�DQG�IOXYLDO�G\QDPLFV��6RPHWKLQJ�WKDW�
VKRXOG�EH�PHQWLRQHG�DQG�KLJKOLJKWHG�LV�WKDW�RQH�RI� WKH�SDWFKHV�LV�PXFK�ODUJHU� LQ�
DUHD�WKDQ�WKH�RWKHU���������KD�YV��������KD���DQG�WKH\�DUH�FRQWLQXRXV�RQH�IURP�WKH�
RWKHU�

5HJDUGLQJ�WKH�SDWFK�GHQVLW\�DQG�GLYHUVLW\�PHWULF��35'���ZKHQ�WKH�YDOXH�LV�FORVH�WR�
]HUR� ���� LW� LQGLFDWHV� WKDW� WKH� ODUJHVW�SDWFK� LV� LQVLJQLILFDQW�ZLWK� UHVSHFW� WR� WKH� WRWDO�
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DUHD�RI� WKH� ODQGVFDSH��ZKLOH� WKH� FORVHU� LW� LV� WR� ����� �� RFFXSLHV�PRUH� DUHD�ZLWK�
UHVSHFW� WR� WKH� WRWDO� RI� WKH� ODQGVFDSH� DQDO\]HG�� )RU� WKH� VWXG\� DUHD�� KLJK� GHQVH�
PDQJURYH�DQG�SDOP�JURYH�FRYHULQJV�KDYH�D�GHQVLW\�RI�������DQG�������RQ�����KD��
WKHVH� WZR�FDWHJRULHV�DUH� WKH� ORZHVW�GHQVLW\�SDWFKHV� LQ� UHODWLRQ� WR� WKH� UHVW�RI� WKH�
ODQGVFDSH�

5HJDUGLQJ�WKH�ODQGVFDSH�FDWHJRU\��WKH�PHWULF�RI�6KDQQRQ�GLYHUVLW\�LQGH[�VKRZV�WKH�
PDUNHG�GLIIHUHQFH�LQ�DUHD�EHWZHHQ�ODQGVFDSH�SDWFKHV�ZLWK�D�YDOXH�RI�������DOWKRXJK�
LI�ZH�WDNH�LQWR�DFFRXQW�WKDW�WKH�ODQGVFDSH�DQDO\VLV�FRUUHVSRQGV�WR�WKH�VHW�RI�IRUHVWHG�
FRYHULQJV��ZH�FDQ�EH� IDYRULQJ� WKH�FRQWLQXRXV�DQG�SHUPDQHQW� IORZ�RI�SURFHVVHV��
IXQFWLRQV�DQG�PDWWHU�LQ�WKH�ODQGVFDSH�LQ�JHQHUDO��EHKDYLQJ�DV�D�VLQJOH�HOHPHQW�RI�
KLJK�KHWHURJHQHLW\��WKXV�GHFUHDVLQJ�WKH�YDOXH�RI�WKH�LQGH[��

(QGDQJHUHG�6SHFLHV

$FFRUGLQJ�WR�5HVROXWLRQ�1R�������RI�������(QGDQJHUHG VSHFLHV LV GHILQHG�DV�WKH�
RQH� WKDW� KDV EHHQ� GHFODUHG� DV� VXFK� E\� LQWHUQDWLRQDO� WUHDWLHV� RU� DJUHHPHQWV�
DSSURYHG�DQG� UDWLILHG�E\�&RORPELD�RU�KDV DOUHDG\�EHHQ�GHFODUHG� LQ� VRPH� WKUHDW�
FDWHJRU\� E\� WKH�0LQLVWU\� RI� (QYLURQPHQW�� KRXVLQJ� DQG� WHUULWRULDO� GHYHORSPHQW´����
2QFH�WKLV�UHVROXWLRQ�LV�UHYLHZHG ����WZR�GHJUHHV�RI�WKUHDWV�DUH�LGHQWLILHG�ZLWKLQ�WKH�
DUHD�RI�LQIOXHQFH��YXOQHUDEOH��98��DQG�HQGDQJHUHG��(1��VSHFLHV��7KH�VSHFLHV�WKDW�
DUH� LQ� WKHVH� FDWHJRULHV� DUH��&RORPELDQ�7DSXUD� �1DFHGHUR�� LQ� YXOQHUDEOH� GHJUHH�
�98��DQG�3��FRSDLIHUD��&DWLYR��LQ�GHJUHH�RI�GDQJHU��(1��

7KH�&,7(6�GDWDEDVHV����WKH��8,&1�� UHG�OLVW��WKH�UHG�ERRNV�RI�WKH�$OH[DQGHU�YRQ�
+XPEROGW�� %LRORJLFDO�5HVRXUFHV�5HVHDUFK�,QVWLWXWH�ZHUH�UHYLHZHG��LW�LV�LGHQWLILHG�
WKDW� IRU� WKH�SURMHFW
V�DUHD�RI� LQIOXHQFH�� WKH�VSHFLHV�3ULRULD�FRSDLIHUD��&DWLYR��ZDV�
FDWHJRUL]HG�DV�HQGDQJHUHG��(1���EHFDXVH�WZR�WKLUGV�RI�LWV�QDWXUDO�SRSXODWLRQ�KDV�
GLVDSSHDUHG��SURGXFW�RI� LQWHQVH� ORJJLQJ��DFFRUGLQJ� WR� WKH�UHG�ERRN�RI�&RORPELDQ�
SODQWV����

�� &2/20%,$��0,1,675<�2)�(19,5210(17��+286,1*�$1'�7(55,725,$/�'(9(/230(17��
5HVROXWLRQ� ����� �)HEUXDU\� ���� ������� %\�ZKLFK� GHFODUHG�ZLOG� VSHFLHV� WKDW� DUH� WKUHDWHQHG� LQ� WKH�
QDWLRQDO�WHUULWRU\�DQG�RWKHU�GHWHUPLQDWLRQV�DUH�PDGH��%RJRWi��7KH�0LQLVWU\����������S�
�� &2/20%,$��0,1,675<�2)�(19,5210(17��+286,1*�$1'�7(55,725,$/�'(9(/230(17��
5HVROXWLRQ��������2S�FLW����S�
�� KWWS���ZZZ�FLWHV�RUJ�HQJ�UHVRXUFHV�VSHFLHV�KWP
�� KWWS���ZZZ�LXFQUHGOLVW�RUJ�VHDUFK�VHDUFK�EDVLF
�� KWWS���ZZZ�KXPEROGW�RUJ�FR�KXPEROGW�PRVWUDUSDJLQD�SKS"FRGSDJH ���������
�� &È5'(1$6��'DLURQ�	 6$/,1$6��1HOVRQ��5HG�ERRN�RI�SODQWV�RI�&RORPELD��9ROXPH����7KUHDWHQHG�
WLPEHU�VSHFLHV��)LUVW�SDUW��5HG�ERRNV�VHULHV�RI�WKUHDWHQHG�VSHFLHV�RI�&RORPELD��$PD]RQ�6FLHQWLILF�
5HVHDUFK� ,QVWLWXWH�6,1&+,� � 0LQLVWU\�RI�(QYLURQPHQW��+RXVLQJ�DQG�7HUULWRULDO�'HYHORSPHQW�� �����
����S��,6%1�������������������
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,W�ZDV�DOVR�IRXQG� LQ� WKH�&253285$%È�GDWDEDVH�WKH�EDQ�5HVROXWLRQ�1XPEHU�%�
�������$XJXVW���������� IRU� WKH�VSHFLHV�3��FRSDLIHUD� �&DWLYR���%XW� WKDW� WKURXJK�
DJUHHPHQW�1R������������������������WKH�EDQ�ZDV�OLIWHG�E\�&253285$%È ����

,Q�WXUQ��WKH�3DQJDQDOHV�DUH�LGHQWLILHG�DV�HQGHPLF�YHJHWDWLRQ�RI�WKH�DUHD��WKHVH�DUH�
IRXQG�FRYHULQJ�WKH�EDVLQ RI�WKH�$WUDWR�5LYHU�DQG�SDUW�RI�WKH�/LWRUDO�&DULEEHDQ��ZKHUH�
DOPRVW�SXUH�IRUPDWLRQV�RI�WKH�VSHFLHV�5DSKLD�WDHGLJHUD��3DQJDQD��DUH�IRXQG��ORFDOO\�
FDOOHG��3DQJDQDOHV�´��7KH\�DUH�DOVR�IRXQG�LQ�WKH�ORZ�DUHDV�RI�WKH�PDLQ�ULYHUV��LQ�WKH�
DUHDV�SHULRGLFDOO\�IORRGHG�E\�IUHVKZDWHU�RU�IUHVKZDWHU�DQG�VDOWZDWHU�PL[��DQG�LQ�WKH�
DUHDV�WKDW�ZHUH�H[SORLWHG�IRU�WLPEHU�H[WUDFWLRQ���

,W�LV�LPSRUWDQW�WR�QRWH�WKDW�WKH�VSHFLHV�WKDW�FRPSULVH�WKH�PDQJURYH�DUH�HVVHQWLDO�IRU�
WKH�VWDELOLW\�DQG�IL[DWLRQ�RI�WKH�VRLO��DV�ZHOO�DV�IRU�WKH�LQFXUVLRQ�RI�RWKHU�VSHFLHV�DQG�
IRU�WKH�IORZ�RI�HQHUJ\�DQG�QXWULHQWV���

6SHFLHV�RI�HFRORJLFDO��HFRQRPLF��DQG�FXOWXUDO�LPSRUWDQFH

3DFKLUD�DTXDWLFD�$XEO���6DOHUR�

7KHLU� YXOJDU� QDPHV� DUH 3DFKLUD�� &DVWDxD� GH� $JXD�� &DVWDxD� GH� OD� *XD\DQD��
&DVWDxR�GH�*XD\DQD��&HLER�GH�$JXD��&DFDR�6LOYHVWUH��&DVWDxR�GH�$JXD��$SRPSR��
&HLED�GH�$JXD��&HLER�GH�$JXD��&HLEyQ�GH�$JXD�� =DSRWH� GH�$JXD�� =DSRWyQ�GH�
$JXD��

,W�EHORQJV�WR�WKH�IDPLO\�RI�%RPEDFiFHDV��%RPEDFiFHD���,W�KDV�LWV�RULJLQ LQ�PDUVK\�
DUHDV�RI�0H[LFR�DQG�QRUWKHUQ�6RXWK�$PHULFD��QRUWKHUQ�%UD]LO��(FXDGRU��*X\DQD��
3HUX���

,W�LV�DQ�HYHUJUHHQ�WUHH�WKDW�LQ�LWV�QDWXUDO�HQYLURQPHQW�UHDFKHV�������P�LQ�KHLJKW��ZLWK�
ODUJH� OHDYHV�RI�������FP� �3KRWR�1R���������FRULDFHRXV��EULJKW�� FODSSHG� DQG�YHU\�
SHUIXPHG� IORZHULQJ� WKURXJKRXW� WKH� \HDU�� DOWKRXJK� ,W� LV� HSKHPHUDO�� ,WV� VHHGV�DUH�
HGLEOH�� IUHVK� RU� URDVWHG�� DQG� \RXQJ� IORZHUV� DQG� OHDYHV� FDQ� EH� HDWHQ� OLNH� D�
YHJHWDEOH���

�� &2/20%,$�� &25325$&,Ï1� 3$5$� (/� '(6$552//2� 6267(1,%/(� '(/� 85$%È� �
&253285$%$��5HVROXWLRQ�������%��$XJXVW������������%\�PHDQV�RI�ZKLFK�WKH�DPRXQWV�RI�WKH�UDWHV�
IRU�WKH�XVH�RI�SXEOLF�DQG�SULYDWH�IRUHVWV�DUH�IL[HG��$SDUWDGR���������S�
�� &25325$&,Ï1� 3$5$� (/� '(6$552//2� 6267(1,%/(� '(/� 85$%È� ± &253285$%$��
$JUHHPHQW�1R��������������������������2S�FLW����S
�� 1$785$/�1$7,21$/�3$5.6��1DWXUH�DQG�6FLHQFH�RI�/RV�.DWtRV�1DWXUDO�1DWLRQDO�3DUN��>2QOLQH@�
KWWSV���ZZZ�SDUTXHVQDFLRQDOHV�JRY�FR�311�SRUWHO�OLEUHULD�SKS�GHFLGH�SKS�SDWURQ ���������� >FLWHG�
2FWREHU���������@
�� 2,07��2,07�:RUN�3ODQ�RQ�0DQJURYHV�������± �����
�� *(2*5$3+,&$/�62&,(7<�2)�&2/20%,$��������2S�&LW
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3KRWR�1R������ 6DOHUR��3DFKLUD�DTXDWLFD�
6RXUFH��$UD~MR�,EDUUD�	�$VRFLDGRV�6�$� ����� ��

3LWKHFHOORELXP�GXOFH��5R[E���%HQWK���&KLPLQDQJR�

,W�LV�D�WKRUQ\��HYHUJUHHQ�DQG�KHUPDSKURGLWH�WUHH�RU�VKUXE�����WR����P�KLJK�DQG�ZLWK�
D�GLDPHWHU�DW�EUHDVW�KHLJKW�RI����FP��XS�WR���P���ZLWK�EUDQFKHV�ILWWHG�ZLWK�WKRUQV��

3UHVHQWV�S\UDPLGDO�RU�HORQJDWHG��ZLGH�DQG�H[WHQGHG�GLDPHWHU�RI����P���YHU\�OHDI\�
�3KRWR 1R���������/HDYHV�LQ�VSLUDO��DJJORPHUDWHG��ELSLQQDWH����WR���FP�ORQJ��ZLWK�D�
SDLU�RI�SULPDU\�OHDIOHWV��HDFK�ZLWK�D�SDLU�RI�VHFRQGDU\�VHVVLOH�OHDIOHWV��KDV�SDOH�JUHHQ�
PDWWH�]��,W�KDV�D�VWUDLJKW�WUXQN��7KLQ�DQG�DVFHQGLQJ�EUDQFKHV�ILWWHG�ZLWK�WKRUQV��7KH�
RXWHU� EDUN� LV� VPRRWK� RU� VOLJKWO\� ILVVXUHG�� JUD\� WR� JUD\LVK� JUD\� ZLWK� KRUL]RQWDO�
SURWUXGLQJ�EDQGV�DQG�SDOH�OHQWLFHOV�LQ�ORQJLWXGLQDO�OLQHV��7KH�LQQHU�EDUN�LV�OLJKW�FUHDP�
LQ�FRORU��WXUQV�SLQNLVK�SLQN�ZLWK�WLPH��ILEURXV��ZLWK�D�VOLJKW�JDUOLF�VPHOO��

,WV�LQIORUHVFHQFHV�DUH�D[LOODU\�IURP���WR����FP�ORQJ��SHQGXORXV�SDQLFOHV�RI�WRPHQWRVH�
KHDGV��HDFK�KHDG�RQ�D�EUDQFK�RI���WR���PP��IORZHU�KHDGV���WR�����FP�LQ�GLDPHWHU��
VPDOO� IORZHUV�VOLJKWO\�SHUIXPHG��DFWLQRPRUSKLF��FUHDP\�ZKLWH�RU�JUHHQ��7KH�IUXLWV�
DUH� WKLQ� SRGV� RI� XS WR� ��� FP� ORQJ� E\� ��� WR� ��� PP� ZLGH�� FXUOHG�� WRPHQWRVH��
SHQGXORXV�� UHGGLVK� RU� SLQN�� FRQVWULFWHG� EHWZHHQ� WKH� VHHGV� DQG�GHKLVFHQW�� 7KH\�
RSHQ� RQ� ERWK� VLGHV� WR� UHOHDVH� QXPHURXV� VHHGV�� ZKLFK� DUH� �� WR� ��� PP� ORQJ��
IODWWHQHG��EURZQ�RYRLGV��VXUURXQGHG�E\�D�VZHHW��ZKLWLVK�RU�SLQN�DULO��7KLQ�DQG�ZDWHU�

�� $5$Ò-2�,%$55$�	�$62&,$'26�6�$���������2S�&LW�
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SHUPHDEOH� KHDG�� ,WV� URRW� V\VWHP� LV� H[WHQVLYH� HVSHFLDOO\� LQ� WKRVH� DUHDV� ZKHUH�
SUHFLSLWDWLRQ�LV�ORZ ���

3KRWR�1R������ &KLPLQDQJR��3LWKHFHOORELXP�GXOFH�
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KLV� WUHH� KDV�PXOWLSOH� XVHV� LQ� WUDGLWLRQDO�PHGLFLQH�� NQRZQ� WR� EH� XVHG� LQ� NLGQH\�
GLVHDVHV�� DV� DQ� DQWL�LQIODPPDWRU\� DQG� HVSHFLDOO\� LWV� GLXUHWLF� SURSHUW\� IRU� WKH�
WUHDWPHQW�RI�NLGQH\�VWRQHV��

'XH�WR�WKLV�ODVW�SURSHUW\�LV�WKDW�LW�LV�DOVR�FRPPRQO\�NQRZQ�E\�WKH�QDPH�RI��FKDQFD�
SLHGUD��RU��VWRQH�EUHDNHU���,W�LV�DOVR�XVHG�IRU�+HSDWLWLV�%��7KLV�VSHFLHV�LV�DOVR�XVHG�
DV� DQ� DGKHVLYH�� IURP� WKH� VWHP� D� UXEEHU� LV� H[WUDFWHG� WKDW�PDNHV� D� JRRG� VWLFN\�
VROXWLRQ�� VLPLODU� WR�DUDELF� UXEEHU��7KH�SODQW�FDQ�EH�XVHG�DV�D� IODYRXULQJ�VLQFH� LW�
FRQWDLQV�DURPDWLF�HVVHQWLDO�RLOV���

7DEHEXLD�URVHD�'&���5REOH�

'HFLGXRXV�� KHUPDSKURGLWLF� WUHH�� IURP���� WR� ���P� �XS� WR� ���P�� LQ� KHLJKW��ZLWK� D�
GLDPHWHU� DW� EUHDVW� KHLJKW� RI� XS� WR���P��6WUDWLILHG�� FRQYH[� FXS� �3KRWR�1R���������
'HFXVVHG� OHDYHV�� ILQJHUHG� FRPSRXQG�� ��� WR� ��� FP� ORQJ�� LQFOXGLQJ� WKH� SHWLROH��
OHDIOHWV����WKH�ORZHU�WZR�VPDOOHU��WKH�WHUPLQDO�LV�ODUJHU��ODQFHRODWH�RU�HOOLSWLFDO��ZLWK�

�� ,EtG�
�� $55,$*$�0$57Ë1(=��9��3KHQRORJ\�RI����6SHFLHV�IURP��/D�0RQWDxD��LQ�*XHUUHUR��0H[LFR��(OHPHQWV�IRU�0DQDJHPHQW�LQ�D�

3HDVDQW�&RPPXQLW\�� 3URIHVVLRQDO� 7KHVLV �%LRORJ\��� )DFXOW\� RI� 6FLHQFHV��8QLYHUVLGDG�1DFLRQDO�$XWyQRPD� GH�0p[LFR��
0p[LFR��'�)�������
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WKH�HQWLUH�PDUJLQ��7KH�VSHFLHV�GLVDSSRLQWV�LQ�LWV�LQLWLDO�SKDVH�RI�JURZWK�EHFDXVH�RI�
LWV�GLFKRWRPRXV�UDPLILFDWLRQ�WKDW�DXJXUV�D�PDOIRUPHG�WUXQN��(YHQWXDOO\�WKH�WUHH�FDQ�
IRUP�DQ�H[FHOOHQW�VWHP��HVSHFLDOO\�LI�LW�KDV�D�ODWHUDO�VKDGH�RI�WKH�VDPH�VSHFLHV�RU�D�
QXUVLQJ� WUHH�� 6WUDLJKW� WUXQN�� VOLJKWO\� JURRYHG� DW� WLPHV�� 6\PSRGLDO� EUDQFKLQJ��
)LVVXUHG� DQG� VXEHULVHG� H[WHUQDO� EDUN�� FRPSDFW� LQ� DSSHDUDQFH�� ZLWK� WKH� NLQG� RI�
VXSHUILFLDO� ORQJLWXGLQDO� ILVVXUHV� WKDW� LQWHUWZLQH� IRUPLQJ� D� UHWLFXOXP�� GDUN� JUD\� WR�
\HOORZLVK�FRIIHH�FRORU��,QWHUQDO�EDUN�RI�OLJKW�FRORU�WR�SLQN�FUHDP��ILEURXV��ZLWK�ELWWHU�
WR�ELWWHUVZHHW�IODYRU��7RWDO�WKLFNQHVV�IURP����PP�WR����PP�

3KRWR�1R������ 2DN��7DEHEXLD�URVHD�
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

)ORZHUV�LQ�VKRUW�SDQLFOHV�ZLWK�FLPRVD�EUDQFKHV��D[LOODU\��XS�WR����FP�ORQJ��VFDO\��
JUHHQLVK�ZKLWH�FDO\[��WXEXODU����WR�����FP�ORQJ��FRUROOD���WR����FP�ORQJ��WXEXODU�DW�
WKH�EDVH�DQG�H[SDQGHG�DW�WKH�WRS�LQ�D�ELODELDWH�OLPEXV��ZKLWH�FRUROOD�WXEH��OLODF�FRORU�
WR�SDOH�SLQN�UHGGLVK�SXUSOH�OREHV��)UXLWV�LQ�QDUURZ�FDSVXOHV����WR����FP�ORQJ�E\�����
WR�����FP�ZLGH��VPRRWK��ZLWK���ODWHUDO�VXWXUHV��SHQGXORXV��GDUN�EURZQ��FRYHUHG�E\�
QXPHURXV� VFDOHV�� ZLWK� SHUVLVWHQW� FDO\[�� FRQWDLQLQJ� QXPHURXV� VHHGV�� ZKLFK� DUH�
ZLQJHG� DQG� WKLQ�� ZKLWLVK�� �� WR� �� FP� ORQJ�� WKH� K\DOLQH�PHPEUDQRXV� ZLQJV��
FRQVSLFXRXVO\�GHPDUFDWHG�IURP�WKH�ERG\�RI�WKH�VHHG���

6SHFLHV�FKDUDFWHULVWLF�RI�VHFRQGDU\�YHJHWDWLRQ��,W�LV�IRXQG�SUHIHUDEO\�LQ�VHFRQGDU\�
FRPPXQLWLHV��DERXQGV�LQ�VHFRQGDU\�YHJHWDWLRQ�RI�KRW�ODQG�DQG�SDVWXUHV ���

�� )2851,(5��/�$��7KH�GHQGURSKHQRJUDP��D�JUDSKLF�UHSUHVHQWDWLRQ�RI�WKH�SKHQRORJLFDO�EHKDYLRU�RI�
WUHHV��7XWULDOED�������S������
�� LEtG�
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,W�KDV�VHYHUDO�XVHV� WR�NQRZ��HODERUDWLRQ�RI�PXVLFDO� LQVWUXPHQWV�� OLNH�IXHO�� LQ� UXUDO�
FRQVWUXFWLRQ�� PDQXIDFWXUH� RI� DJULFXOWXUDO� LPSOHPHQWV� RU� WRROV� KDQGOHV�� ([FHOOHQW�
TXDOLW\�ZRRG��,W� LV�DOVR�XVHG�WR�PDQXIDFWXUH�IXUQLWXUH�DQG�FDELQHWV��SROHV��LQWHULRU�
GHFRUDWLRQ��RDUV��YHQHHU� IRU�SO\ZRRG�� ODPEUtQ�� WULSOH[��SDUTXHW��EXWWV� IRU� ILUHDUPV��
MRLQHU\��,WV�OHDYHV�DQG�EDUN�DOVR�KDYH�PHGLFLQDO�XVHV��G\VHQWHU\��DFFHOHUDWHV�ODERU��
GLDUUKHD��IHYHU��SODQW���WKH�LQIXVLRQ�RI�WKH�OHDYHV�LV�XVHG�DV�D�IHEULIXJH��WKH�FRRNHG�
EDUN� VHUYHV� IRU� GLDEHWHV��PDODULD�� W\SKRLG�� SDUDVLWRVLV�� ,WV� IORZHU� FDQ�EH�XVHG� LQ�
EHHNHHSLQJ���

$QDFDUGLXP�H[FHOVXP��&DUDFROt�

7UHH����WR����P�WDOO��WUXQN�ZLWK�JUD\�RU�EODFN�RXWHU�EDUN��ODPLQDU�RU�ILVVXUHG��VLPSOH�
DQG�DOWHUQDWH�OHDYHV�����WR����FP�ORQJ�DQG���WR����FP�ZLGH��RERYDWH� ZLWK�URXQGHG��
HPDUJLQDWHG�RU�VKDUS�DSH[��HQWLUH�ERUGHUV�DQG�FXQHDWH�EDVH��*UHHQ�RU�\HOORZLVK�
IORZHUV��)UXLWV�LQ�NLGQH\�VKDSHG�ZDOQXWV����WR�����FP�ORQJ��KDQJLQJ�IURP�DQ�DUFKHG�
SHGXQFOH�DQG�LQ�WKH�VKDSH�RI�DQ��6���7KLV�IUXLW�KDV�D�IORXU\�FRQVLVWHQF\��FDOOHG�QRVHV�
IRU�LWV�SHDU�VKDSH��LW�LV�XVHG�DV�IRRG��FRQVXPHG�FRRNHG�DQG�JURXQG�WR�PDNH�D�NLQG�
RI�HGLEOH�EUHDG��FDOOHG�FRQFK�EUHDG���

,WV�ZRRG�ZDV�IRUPHUO\�XVHG�WR�EXLOG�FDQRHV�DQG�VRPH�NLWFKHQ�WRROV�VXFK�DV�UDIWV��
ERQJRV��WUD\V�DQG�SODWHV��&XUUHQWO\�LW�LV�DOVR�XVHG�IRU�YHQHHUV�DQG�IORRUV�RI�PRGHUQ�
EXLOGLQJV�DQG�VRPH�ILQH�IXUQLWXUH��

,W�LV�D�YHU\�ILEURXV�ZRRG�VXLWDEOH�IRU�JHQHUDO�XVH�DQG�QRW�DV�VWUXFWXUDO�ZRRG�RU�IRU�
H[WHULRUV��GXH�WR�WKH�YDULDELOLW\�LQ�WKH�ZRRG��JUHDW�SURSRUWLRQ�RI�VDSZRRG��XQFHUWDLQ�
GU\LQJ��DQG VRPHWLPHV�EDGO\�ILQLVKHG��,Q�WURSLFDO�FRQGLWLRQV�DQG�XQGHU�FRYHU�LWV�EHVW�
XVH�LV�JHQHUDO�FDUSHQWU\�DQG�MXQFWLRQ��IXUQLWXUH�XQGHUSDUWV��IRU�OLJKW�FRQVWUXFWLRQV��
ER[HV�DQG�FUDWHV�

2FKURPD�S\UDPLGDOH��%DOVR�

(YHUJUHHQ�WUHH��IURP����WR����P��XS�WR����P��LQ�KHLJKW��ZLWK�D�GLDPHWHU�DW�FKHVW�
KHLJKW�RI����WR����FP��XS�WR����FP���:LGH��RSHQ��URXQGHG�RU�LUUHJXODU�FXS��/HDYHV�
DUUDQJHG�LQ�VSLUDO��VLPSOH��VKHHWV�RI����E\����WR����E\����FP��ODUJH��DOPRVW�URXQG��
KHDUW�VKDSHG��HQWLUH�PDUJLQ��PDLQ�QHUYHV���WR����YHU\�SURPLQHQW�RQ�WKH�XQGHUVLGH��
UHG�EURZQ�SHWLROH��6WUDLJKW�DQG�F\OLQGULFDO�WUXQN��ZLWK�VPDOO�WXEXODU�URRWV�LQ�WKH�ODUJH�
WUXQNV� �DEXWPHQWV��� )HZ� WKLFN� DVFHQGLQJ�� H[WHQGHG�DQG� VSDFHG�EUDQFKHV��%DUN��
([WHUQDO�VPRRWK�ZLWK�VRPH�SURWUXGLQJ� OLQHDU�VFDUV��EURZQ� WR�JUD\LVK�EURZQ��ZLWK�
VPDOO��VXEHUL]HG�DQG�SURWUXGLQJ�OHQWLFHOV��,QQHU�FUHDP�\HOORZLVK�WR�SLQN��FKDQJLQJ�

�� ,EtG�
�� ,ELG�
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WR� EURZQLVK� SLQN�� ILEURXV�� 7RWDO� WKLFNQHVV�� �� WR� ��� PP�� /DUJH� IORZHUV�� VROLWDU\��
D[LOODU\��RQ�SHGXQFOHV�XS�WR����FP�ORQJ��VOLJKWO\�SHUIXPHG��DFWLQRPRUSKLF�����WR����
FP�ORQJ��FKHUU\�UHG�FDO\[��SDOH�\HOORZ�SHWDOV�ZLWK�UHGGLVK�HGJHV��)UXLW�LQ�FDSVXOHV�
RI� ��� WR� ��� FP� ORQJ� E\� �� WR� �� FP�ZLGH�� JUHHQLVK� VHPL�ZRRG�� EODFN� ZKHQ� ULSH��
HORQJDWHG��ZLWK���WR����SURPLQHQW�ORQJLWXGLQDO�ULEV��VKRZ�JURRYHV�DQG�DUH�GLYLGHG�
LQWR���SDUWV��FRQWDLQLQJ�IURP�����WR�����VHHGV��(ORQJDWHG�VHHGV�YHU\�VPDOO������WR�
��PP�ORQJ�DQG���WR�����ZLGH��ZLWK�DQ�DFXPLQDWH�HQG��DUH�YHU\�OLJKW��EURZQ��RSDTXH��
VXUURXQGHG�E\�DQ�DEXQGDQFH�RI�VLON\�\HOORZLVK�EURZQ�IX]]���

9HU\�OLJKW�EXW�UHVLVWDQW�DQG�GXUDEOH�ZRRG�WKDW�ZDV�IRUPHUO\�XVHG�WR�PDNH�FDQRHV�
DQG�UDIWV��KHQFH�LWV�QDPH��DV�ZHOO�DV�EDUEHFXHV�IUDPHV�ZKHUH�WKH�KDPPRFNV�ZHUH�
KXQJ�WR�FDUU\�VLFN�SHRSOH�E\�KRUVHVKRH�SDWKV��UXVWLF�WR\V�RI�SRSXODU�LPDJHU\�DQG�
KRPHPDGH�RUQDPHQWV��,Q�WKH�VXPPHU�VHDVRQ��WKH�IORZHULQJ VWDUWV��ZKLFK�SURGXFHV�
IOHFNV� IXOO�RI�VRIW� ILODPHQWV�YHU\�VLPLODU� WR�ZRRO��ZKLFK�DUH�XVHG� WR� ILOO�SLOORZV�DQG�
PDWWUHVVHV� ���

5DSKLD�WDHGLJHUD��3DQJDQD�

$V�D�GRPHVWLF�DQG�VRFLDO�XVH��WKH�3DQJDQD�IUXLW�LV�XVHG�LQ�WKH�PDQXIDFWXUH�RI�VRIW�
GULQNV��ZLQHV�DQG�KDQGLFUDIWV�E\�WKH�QDWLYHV�RI� WKH�3DFLILF�&RDVW��2WKHU�GRPHVWLF�
DQG�VRFLDO�XVHV�RI� WKH�3DQJDQD]DOHV� UHIHU� WR� WKH�XVH�JLYHQ� WR� WKH� WUXQN�DQG� WKH�
OHDYHV�RI�WKH�SDOP�LQ�WKH�PDQXIDFWXUH�RI�KRXVHV�DQG�UXUDO�EXLOGLQJV��DOWKRXJK�WKHVH�
PDWHULDOV�KDYH�ORZ�GXUDELOLW\����

$V�DQ�HFRQRPLF�XVH��SDOPV�DUH�REWDLQHG�IURP�WKH�DSLFDO�EXG�ORFDWHG�DW�WKH�XSSHU�
HQG�RI�WKH�VWHP��UHVSRQVLEOH�IRU�WKH�JURZWK�RI�WKH�SDOP�WUHH��DV�DQ�DGYDQWDJHRXV�
VXEVWLWXWH�IRU�DVSDUDJXV��)RU�LQGXVWULDO�XVH��WKH�EXGV�DUH�WDNHQ�WR�WKH�SURFHVVLQJ�
SODQWV��ZKHUH�WKH\�ILQLVK�UHPRYLQJ�DOO�WKH�SRGV�RU�QDWXUDO�ZUDSSLQJV��WR�VXEMHFW�WKHP�
WR�D�FRRNLQJ��FKLOOLQJ��FXWWLQJ��VHOHFWLRQ�DQG�FDQQLQJ�SURFHVV��

,Q�DGGLWLRQ�WR�WKH�XVH�RI�IUXLWV�DQG�EXGV�IRU�KXPDQ�FRQVXPSWLRQ��WKH�UHVLGXHV�RI�WKH�
SURGXFWLRQ�RI�SDOPHWWRV�DUH�XVHG�LQ�WKH�IHHGLQJ�RI�ERYLQHV�DQG�VZLQH��7KH�IUXLW�LV�
DOVR�XVHG�DV�D�PHGLFLQH�IRU�NLGQH\�SUREOHPV��$QRWKHU�SHUVSHFWLYH�RI�FRPPHUFLDO�
DQG� HFRQRPLF� XVH� RI� WKH� 3DQJDQD]DOHV� UHVLGHV� LQ� LWV� YDOXH� DV� UDZ� PDWHULDO� RI�
H[FHOOHQW�TXDOLW\� WR� WDNH�DGYDQWDJH�RI� WKH�E\SURGXFWV�REWDLQHG�IURP�WKH�SDOPHWWR�
LQGXVWU\�� DV� LW� LV� FXUUHQWO\� JLYHQ� LQ�%UD]LO� WR� WKH� UHPDLQLQJ� OHDYHV�DQG� VWLSHV�� IRU�
PDQXIDFWXULQJ�RI�SXOSV�DQG�SDSHUV�����

�� ,ELG�
�� ,ELG�
�� )$2��5HSRUW�1R����([SHUW�&RQVXOWDWLRQ�RQ�1RQ�:RRG�)RUHVW�3URGXFWV�IRU�/DWLQ�$PHULFD�DQG�WKH�
&DULEEHDQ���6DQWLDJR�GH�&KLOH��-XO\��������
�� ,ELG�
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3ULRULD�FRSDLIHUD��&DWLYR�

/DUJH�WUHH��XS�WR����P�LQ�KHLJKW�DQG�����P�LQ�GLDPHWHU��ZLWK�VWUDLJKW�DQG�F\OLQGULFDO�
VKDIW��ZLWKRXW�SUDZQV��2SHQ��URXQGHG�FXS��5RXJK��JUD\�RU�UHGGLVK�EURZQ��WKLFN�EDUN��
&RPSRVLWH�OHDYHV��DOWHUQDWH��ZLWK�WZR�SDLUV�RI�OHDWKHU\�OHDIOHWV��ZLWK�WUDQVOXFHQW�GRWV��
GDUN� JUHHQ�� DV\PPHWULF� EDVH�� 6PDOO� IORZHUV� ��PP� LQ� GLDPHWHU��� ZLWKRXW� SHWDOV��
FUHDP\�RU�ZKLWH��IUDJUDQW��VHVVLOH��7KH\�DUH�SURGXFHG�LQ�ODUJH�QXPEHUV�LQ�WHUPLQDO�
VSLNHG�LQIORUHVFHQFHV�XS�WR����FP�ORQJ��7KH�IUXLWV�DUH�EURZQ�SRGV��URXQGHG�������
FP�ORQJ��ZRRG\��WKH\�GR�QRW�RSHQ�DW�PDWXULW\��7KH\�FRQWDLQ�D�VLQJOH�ODUJH�IODWWHQHG�
VHHG��,W�LV�D�JUHJDULRXV�VSHFLHV�LQ�ORZODQG�UHJLRQV��RQ�IHUWLOH�VRLOV�RI�DOOXYLDO�SODLQV�
SHULRGLFDOO\�IORRGHG�E\�IUHVK�ZDWHU��7KH\�IRUP� ODUJH�VWDQGV�NQRZQ�DV��FDWLYDOHV���
7KLV�VSHFLHV�KDV�D�OLJKW�DQG�HDV\�WR�KDQGOH�ZRRG��YHU\�SDOH�SLQN�DQG�VRPHWLPHV�LW�
LV� UHGGLVK��VRIW�DQG�ZLWK�SURQRXQFHG�YHLQLQJ��ZKLFK�DOORZV� WR�FDUU\�RXW�FDUSHQWU\�
ZRUNV� ZLWK� OX[XULRXV� ILQLVKHV�� ,W� LV� XVHG� PDLQO\� IRU� LQWHULRU� GHFRUDWLRQ�� WKH�
PDQXIDFWXUH�RI�ER[HV��VKHHWV�IRU�WULSOH[��IXUQLWXUH��GRRUV�DQG�SXOS�

x )DXQD

%HORZ� DUH� WKH� UHVXOWV� REWDLQHG� IRU� WKH� FKDUDFWHUL]DWLRQ� RI� WKH� WHUUHVWULDO� IDXQD�
SUHVHQW�LQ�WKH�DUHD�RI�LQIOXHQFH�RI�WKH�FRQVWUXFWLRQ�DQG�RSHUDWLRQ�SURMHFW�RI�D�ODUJH�
VROLG� EXON� FDUJRHV� SRUW� WHUPLQDO� LQ� %DKtD� &RORPELD�� IRFXVLQJ� RQ� KHUSHWRIDXQD��
DYLIDXQD�DQG�PDVWRIDXQD�� ,Q�$QQH[������� LV� WKH� LQIRUPDWLRQ�FROOHFWHG� LQ� WKH� ILHOG�
�ILHOG� VKHHWV�� IRU� WKH� WKUHH� IDXQDO� JURXSV� VDPSOHG�� 2Q� WKH� PDS�
02'B/$B372B$17B��B)DXQD��\RX�FDQ�VHH�WKH�VDPSOHG�DUHDV�

�� +HUSHWRIDXQD

,Q�WKH�SURMHFW
V�DUHD�RI�LQIOXHQFH�����VSHFLHV�RI�UHSWLOHV�ZHUH�UHFRUGHG��QLQH�RI�WKHP�
EHORQJLQJ�WR�WKH�$PSKLELD�FODVV��3KRWR�1R��������DQG����WR�WKH�5HSWLOLD�FODVV��3KRWR�
1R��������7DEOH�1R���������7KH�RUGHU�RI�JUHDWHVW�UHSUHVHQWDWLYHQHVV�ZDV�6TXDPDWD��
FRPSULVLQJ�����RI�WKH�IDPLOLHV�DQG�����RI�WKH�UHJLVWHUHG�VSHFLHV��IROORZHG�E\�$QXUD�
ZLWK�������RI�WKH�IDPLOLHV�DQG�����RI�WKH�VSHFLHV��)LJXUH�1R��������
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3KRWR�1R������ 6RPH�VSHFLHV�RI�DPSKLELDQV�REVHUYHG�LQ�WKH�SURMHFW
V�LQIOXHQFH�DUHD
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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3KRWR�1R������ 6RPH�VSHFLHV�RI�UHSWLOHV�REVHUYHG�LQ�WKH�SURMHFW
V�LQIOXHQFH�DUHD
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7DEOH�1R������ 7D[RQRPLF�FRPSRVLWLRQ�DQG�FODVVLILFDWLRQ�LQ�&,7(6��,8&1��5HVROXWLRQ������RI������DQG�5HG�%RRNV�RI�$PSKLELDQV�DQG�5HSWLOHV�
SUHVHQW�LQ�WKH�LQIOXHQFH�DUHD
&ODVV 2UGHU )DPLO\ 6SHFLHV &RPPRQ�QDPH &,7(6 8,&1 5HV���������� 5HG�%RRN

$
P
S
K
LE
LD

$
Q
X
UD

'HQGUREDWLGDH 'HQGUREDWHV�WUXQFDWXV $UURZKHDG�IURJ $SSHQGL[�,, /F 1R 1R

/HSWRGDFW\OLGDH

/HSWRGDFW\OXV�EROLYLDQXV %ROLYLDQ�WRDG 1R /F 1R 1R
/HSWRGDFW\OXV�VSS� )URJ 1$ 1$ 1$ 1$
/HSWRGDFW\OXV�VSS� )URJ 1$ 1$ 1$ 1$
(QJ\VWRPRSV�VSS 6DSLWR 1$ 1$ 1$ 1$

&UDXJDVWRULGDH &UDXJDVWRU�VSS )URJ 1$ 1$ 1$ 1$

+\OLGDH
'HQGURSVRSKXV�PLFURFHSKDOXV 0HDVO\�OLWWOH�IURJ 1R /F 1R 1R
+\SVLERDV�SXJQD[ %DQDQD�WUHH�IURJ 1R /F 1R 1R

%XIRQLGDH 5KLQHOOD�KXPEROGWL 7RDG 1R /F 1R 1R

5
HS
WLO
LD 6
T
X
D
P
D
WD

'DFW\ORLGDH
$QROLV�WURSLGRJDVWHU /L]DUG 1R 1R 1R 1R
$QROLV�DXUDWXV /L]DUG 1R 1R 1R 1R

*HNNRQLGDH
/HSLGRGDFW\OXV�VSS *HFNR 1$ 1$ 1$ 1$
+HPLGDFW\OXV�IUHQDWXV &RPPRQ�*HFNR 1R /F 1R 1R

,JXDQLGDH ,JXDQD�LJXDQD ,JXDQD $SSHQGL[�,, 1R 1R 1R
6FLQFLGDH 0DULVRUD�DOOLDFHD /L]DUG 1R /F 1R 1R

7HLLGDH
&QHPLGRSKRUXV�OHPQLVFDWXV 5DLQERZ�/L]DUG 1R 1R 1R 1R
6DOYDWRU�PHULDQDH /RER�SROOHUR $SSHQGL[�,, /F 1R 1R

&RU\WRSKDQLGDH %DVLOLVFXV�EDVLOLVFXV %DVLOLVN 1R 1R 1R 1R
9LSHULGDH %RWKURSV�VSS� 9LSHU 1$ 1$ 1$ 1$
%RLGDH &RUDOOXV�UXVFKHQEHUJHULL 'RUPLORQD $SSHQGL[�,, 1R 1R 1R
'LSVDGLGDH /HSWRGHLUD�VSS� 6QDNH 1$ 1$ 1$ 1$

&URFRG\OLD $OOLJDWRULGDH &DLPDQ�FURFRGLOXV $OOLJDWRU $SSHQGL[�,, /F 1R /&

7HVWXGLQHV

.LQRVWHUQLGDH .LQRVWHUQRQ�VSS� 7DSDFXOD�WXUWOH 1$ 1$ 1$ 1$

7HVWXGLQLGDH &KHORQRLGLV�FDUERQDULD 0RUURFR\ $SSHQGL[�,, 1R &5
&5�

$�DFG�$�FG
*HRHP\GLGDH 5KLQRFOHPP\V�PHODQRVWHUQD +LFRWHD�SDOPHUD 1R 1R 1R 17

1$��,W�GRHV�QRW�DSSO\�EHFDXVH�WKH�WD[RQRPLF�LGHQWLILFDWLRQ�ZDV�SRVVLEOH�WR�UHDOL]H�LW�XS�WR�JHQGHU��/F��VSHFLHV�FRQVLGHUHG�WR�EH�RI�PLQRU�FRQFHUQ��&5��VSHFLHV�FRQVLGHUHG�FULWLFDOO\�
HQGDQJHUHG��$�DFG�DQG�$�FG��6SHFLHV�WKDW�VKRZ�D�UDSLG�UHGXFWLRQ�LQ�WKHLU�SRSXODWLRQ�VL]H

�(QGHPLF�VSHFLHV�
6RXUFH��SUHSDUHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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)LJXUH�1R������ 5HSUHVHQWDWLRQ�RI�RUGHUV�EHORQJLQJ�WR�WKH�KHUSHWRIDXQD�E\�SHUFHQWDJH�RI�IDPLOLHV�DQG�
VSHFLHV�JURXSHG�E\�HDFK

6RXUFH��SUHSDUHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

,Q� WHUPV� RI� DEXQGDQFH�� ���� LQGLYLGXDOV� ZHUH� UHFRUGHG�� RI� ZKLFK� WKH� VSHFLHV�
%DVLOLVFXV� EDVLOLVFXV�� 6DOYDWRU� PHULDQDH� DQG� +\SVLERDV� SXJQD[� ZHUH� WKH� PRVW�
DEXQGDQW�ZLWK���������DQG����LQGLYLGXDOV�REVHUYHG��7KH�UHPDLQLQJ����VSHFLHV�KDG�
OHVV�WKDQ����LQGLYLGXDOV��$QQH[��������

7KH� VDPSOLQJ� RI� DPSKLELDQV� DQG� UHSWLOHV� ZDV� OLPLWHG� E\� FOLPDWH�� WKLV� JURXS� RI�
DQLPDOV� DUH� YHU\� VHDVRQDO� DQG� WKH� FOLPDWH� LV� D� FRQGLWLRQLQJ� IDFWRU�� WKH� GU\�
HQYLURQPHQW�DQG�KLJK�WHPSHUDWXUHV�DW� WKH�EHJLQQLQJ�RI� WKH�VDPSOLQJ�GD\�FDXVHG�
OLWWOH�DFWLYLW\�WR�EH�REVHUYHG��WKH�QLJKWV���DQG���RI�WKH�VHVVLRQ�KDG�KHDY\�UDLQV��ZKLFK�
IDYRUHG�WKH�VDPSOLQJ�RI�DPSKLELDQV�LQFUHDVLQJ�WKH�IUHTXHQF\�RI�HQFRXQWHUV�DQG�WKH�
DXGLWRU\�UHFRUG�RI�IURJV��WKH�VSHFLHV�IRXQG�DUH�FRPPRQ�LQ�WKH�DUHD�DQG�UHFRJQL]HG�
E\�ORFDOV��$PRQJ�WKH�UHSWLOHV��HVSHFLDOO\�WKH�WXUWOHV�� LW�ZDV�LGHQWLILHG�WKDW�WKH\�DUH�
SDUW�RI�WKH�VSHFLHV�RI�KXQWLQJ�XVH�RI�WKH�&DQDO�FRPPXQLW\�DQG�WKH\�FRQVLGHU�VQDNHV�
XQZDQWHG��KXQWLQJ�WKHP�IRU�FRQWURO�DQG�WKHUH�DUH�EHOLHIV�WKDW�WKH�SRLVRQRXV�PDWH�
DQG� UHSURGXFH� ZLWK� QRQ�SRLVRQRXV� DQG� WKHUHIRUH� PRVWO\� �ZRXOG� EH� SRLVRQRXV´��
$PRQJ�WKH�OL]DUGV�WKH�PRVW�FRPPRQ�LV�WKH�MXPS�UXQ�RU�-HVXV�&KULVW�DQG�WKH�ORER�
SROOHUR��WKH�LJXDQDV�DUH�KXQWHG�IRU�WKHLU�HJJV�DQG�PHDW��WKH�JHFNRV�DUH�WROHUDWHG�LQ�
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WKH� KRXVHV� IRU� WKH� VHUYLFH� WKH\� SURYLGH� LQ� WKH� FRQWURO� RI� LQVHFWV�� WKH� FKLFNV� DUH�
KXQWHG�IRU�PHDW�FRQVXPSWLRQ��QR�XVH�RU�WUDGH�RI�WKH�VNLQ�LV�PDGH�

2Q� WKH RWKHU� KDQG�� WKH� WKUHH� ���� VSHFLHV� RI� WXUWOHV� UHJLVWHUHG� GXULQJ� WKH� VWXG\�
DFFRUGLQJ� WR� WKH� VHFRQGDU\� LQIRUPDWLRQ� FROOHFWHG� IURP� WKH� ORFDO� �WRUWXJXHURV��
KXQWHUV�RI� WKH�FKDQQHO�FRPPXQLW\�� UHSRUW�KXQWLQJ�DFWLYLWLHV�RI���� LQGLYLGXDOV� LQ�D�
VLQJOH�DUHD�RI�WKH�VSHFLHV�VXFK�DV�WKH�SRWKROH��WKH�WHUUDSLQ�DQG�WKH�KLFRWHD�LQ�WKH�
UDLQ\�VHDVRQ�EHWZHHQ�0DUFK��$SULO�DQG�0D\��

$V�IDU�DV�VQDNHV�DUH�FRQFHUQHG��WKH�FRPPXQLW\�FRQWUROV�DOO�VSHFLHV��VRPHWLPHV�WKH�
ELJ�ERD�FRQVWULFWRUV�DUH� IUHTXHQWO\�VHHQ�FURVVLQJ� WKH�VHFRQGDU\�URDG�DQG�RQ� WKH�
URRIV�RI� WKH�KRXVHV�� WKH�FROOHFWLRQ�RI�VHFRQGDU\� LQIRUPDWLRQ�UHSRUWV�VRPH�FRUDOV��
SDWRFR�� PDSDQi�� KXQWHUV�� ,Q� WKH� &DQDO� FRPPXQLW\� QR� VQDNH� DFFLGHQWV� KDYH�
RFFXUUHG��WKHUH�DUH�QR��WUDGLWLRQDO�ERWDQLVWV�RU�WUDGHUV��QRU�DUH�WKH�WUDGLWLRQDO�SODQWV�
WKDW�DUH�XVHG�FXOWXUDOO\�LQ�WKH�WUHDWPHQW�RI�NQRZQ�VQDNH�DFFLGHQWV�

:KHQ�FDUU\LQJ�RXW�WKH�DQDO\VLV�E\�LGHQWLILHG�FRYHUDJH�XQLW�LQ�WKH�DUHD�RI�LQIOXHQFH��
LQ�WHQ�RI�WKHP��DPSKLELDQV�DQG�UHSWLOHV�ZHUH�UHFRUGHG��EHLQJ�WKH�FOHDQ�SDVWXUHV��3O��
WKRVH�WKDW�SUHVHQWHG�JUHDWHU�ZHDOWK�DQG�DEXQGDQFH��IROORZHG�E\�WKH�JDOOHU\�DQG���
RU�ULSDULDQ�IRUHVW��%JU��DQG�WKH�GHQVH��IORRGHG��QRQ�ZRRGHG�KHUEDJH��+GLQD���7KH�
UHPDLQLQJ�VHYHQ�����LGHQWLILHG�FRYHUDJHV�SUHVHQWHG�D�ZHDOWK�RI�OHVV�WKDQ����VSHFLHV�
DQG����LQGLYLGXDOV��)LJXUH�1R��������$QQH[��������
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)LJXUH�1R������ :HDOWK��OHIW�D[LV��DQG�DEXQGDQFH��ULJKW�D[LV��RI�WKH�KHUSHWRIDXQD�SUHVHQW�LQ�WKH�FRYHUDJHV�
LGHQWLILHG�LQ�WKH�DUHD�RI�LQIOXHQFH��$UD��2SHQ�VKUXE��$UF��$UUDFDFKDO��%JU��*DOOHU\�DQG���RU�ULSDULDQ�IRUHVW��+OF��
+HOHFKDO�O��+GLQD��GHQVH��IORRGHG��QRQ�ZRRGHG�KHUEDFHRXV��0GD��'HQVH�KLJK�PDQJURYH��3DOP��3DOPDUHV��3O��

FOHDQ�SDVWXUHV��7XG��GLVFRQWLQXRXV�XUEDQ�IDEULF��9VD��+LJK�VHFRQGDU\�YHJHWDWLRQ
6RXUFH��SUHSDUHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH�HFRORJLFDO� LQGH[HV�IRU�YHJHWDO�FRYHUDJH�LQGLFDWH�WKDW�WKH�GHQVH�IORRGHG�QRQ�
ZRRGHG� KHUEDJH� �+GLQD�� DQG� WKH� FOHDQ� SDVWXUHV� �3O�� ZHUH� WKH� FRYHUDJHV� WKDW�
SUHVHQWHG�D�JUHDWHU�VSHFLILF�ZHDOWK�DQG�GLYHUVLW\�RI�VSHFLHV DQG�ZHUH�GRPLQDWHG�E\�
VHYHUDO� VSHFLHV�� ZKLFK� SUHVHQWHG� D� KRPRJHQHRXV� GLVWULEXWLRQ� LQ� WHUPV� RI� LWV�
DEXQGDQFH��7KH�FRYHUDJH�WKDW�SUHVHQWHG�WKH�ORZHVW�VSHFLILF�ZHDOWK��GLYHUVLW\�DQG�D�
GRPLQDQFH�RI� IHZ�VSHFLHV��DOWKRXJK�ZLWK�D�KRPRJHQHRXV�GLVWULEXWLRQ� LQ� WHUPV�RI�
DEXQGDQFH��ZDV�WKH�GHQVH�KLJK�PDQJURYH�VZDPS��0'$���7KH�IRUHJRLQJ��EHFDXVH�
LQ�WKLV�FRYHUDJH�IHZ�VSHFLHV�DQG�LQGLYLGXDOV�ZHUH�UHFRUGHG�SHU�VSHFLHV��)LJXUH�1R��
������$QQH[��������

7KH�GLIIHUHQFH�EHWZHHQ�WKH�VSHFLHV�GLVWULEXWLRQ�EHWZHHQ�FRYHUDJHV�LV�SUREDEO\�GXH�
WR� WKH� FOLPDWLF� FRQGLWLRQV� DW� WKH� WLPH� RI� VDPSOLQJ�� GLIIHUHQW� GHJUHHV� RI� DQWKURSLF�
LQWHUYHQWLRQ�LQ�WKH�DUHD�RI�LQWHUHVW��$GGLWLRQDO�FRYHUDJH�RI�3O�DQG�+GLQD�DUH�VLWHV�RI�
IRUFHG�SDVVDJH�RI�WKH�IDXQD�WRZDUGV�FRYHULQJV�VXFK�DV�WKH�DUUDFDFKDO�DQG�ULSDULDQ�
IRUHVW��ZKLFK�PD\�EH�RIIHULQJ�PRUH�UHIXJH�DQG�IRRG�VXSSO\��

$QRWKHU� LPSRUWDQW� DVSHFW� WKDW� FRXOG� EH� VHWWLQJ� JXLGHOLQHV� LQ� UHODWLRQ� WR� WKH�
GLVWULEXWLRQ�RI�ZHDOWK�DQG�DEXQGDQFH��02'B/$B372B$17B��B'LVWULEXFLRQ(VS��LV�
WKDW�PDQ\�RI�WKH�DPSKLELDQV�WKDW�LQKDELW�WKH�WURSLFV�WHQG�WR�SUHVHQW�PRUH�DFWLYLW\�DW�
QLJKW��DV�DQ�DGDSWLYH�UHVSRQVH�WR�DYRLG�KLJK�WHPSHUDWXUHV�RI�WKH�GD\��VR�WKDW�HDFK�
QDWXUDO�JURXS�SUHVHQWV�D�UDQJH�RI�WKHUPDO�WROHUDQFH��EHKDYLRUDO�DQG�SK\VLRORJLFDO�
DGDSWDWLRQ�� ����7KLV�DOORZV�DPSKLELDQV�DQG�UHSWLOHV�WR�LQKDELW�SDVWXUHV��RQ�WKH�HGJH�
RU� LQVLGH� WKH� IRUHVW� DQG� LQ� IUDJPHQWHG� HQYLURQPHQWV�� UHVSRQGLQJ� LQ� GLYHUVH� DQG�
FRPSOH[�ZD\V�WR�FKDQJHV�LQ�WKH�PLFURKDELWDW����

2Q�WKH�RWKHU�KDQG��DFFRUGLQJ�WR�WKH�FKDQJH�RI�WKH�FRYHUDJH�WR�ZKLFK�WKH�DUHD�KDV�
EHHQ�H[SRVHG��JRLQJ�IURP�D�GHQVH�IRUHVW� WR�SDVWXUHV�UHVXOWLQJ�IURP�D�VHFRQGDU\�
HFRORJLFDO� VXFFHVVLRQ�� LW� LV� SUREDEOH� WKDW� UHPDLQLQJ� VSHFLHV� KDYH� VXSSRUWHG� WKH�

�� +(55(5$�� $��� /�$�� 2/$<$� 	� )�� &$6752�� ������ ,QFLGHQFH� RI� DQWKURSLF� GLVWXUEDQFH� LQ� WKH�
GLYHUVLW\��ZHDOWK�DQG�GLVWULEXWLRQ�RI�(OHXWKHURGDFW\OXV��$QXUD��/HSWRGDFW\OLGDH�� LQ�D�FORXG�IRUHVW� LQ�
VRXWKZHVWHUQ�&RORPELD��&DOGDVLD���������������
�� 6$/20Ï1� 5$0Ë5(=� -���� 3$Ò/� 0(=$�5$026�� 0$5,2� <È1(=�08f2=� 	 -8$1� 5(<(6��
,QWHUVSHFLILF� DVVRFLDWLRQV� RI� DQXUDQV� LQ� IRXU� DOWLWXGLQDO� JUDGLHQWV� RI� WKH� 7DSLFKDODFD� %LRORJLFDO�
5HVHUYH��=DPRUD�&KLQFKLSH��(FXDGRU��������6DJROTXt�(FXDGRU��7HFKQLFDO�EXOOHWLQ�]RRORJLFDO�VHULHV�
������������,$6$�/DERUDWRU\��
�� &
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FKDQJHV��ZKLOH�RWKHU�SRSXODWLRQV�SUREDEO\�KDYH�GLVDSSHDUHG�IURP�WKH�DUHD�EHFDXVH�
RI�GLVWXUEDQFHV��

)LJXUH�1R������ (FRORJLFDO�LQGH[HV�RI�WKH�FRYHUDJHV�LGHQWLILHG�LQ�WKH�DUHD�RI�LQIOXHQFH�DFFRUGLQJ�WR�WKH�
KHUSHWRIDXQD�SUHVHQW�WKHUH��$UD��2SHQ�VKUXE��$UF��$UUDFDFKDO��%JU��*DOOHU\�DQG���RU�ULSDULDQ�IRUHVW��+OF��

+HOHFKDO�O��+GLQD��GHQVH��IORRGHG��QRQ�ZRRGHG�KHUEDFHRXV��0GD��'HQVH�KLJK�PDQJURYH��3DOP��3DOPDUHV��3O��
FOHDQ�SDVWXUHV��7XG��GLVFRQWLQXRXV�XUEDQ�IDEULF��9VD��+LJK�VHFRQGDU\�YHJHWDWLRQ

6RXUFH��SUHSDUHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH� SRVVLEOH� GLVSODFHPHQW� URXWHV� FRQVLGHUHG� IRU� DPSKLELDQV� DQG� UHSWLOHV� DUH�
HVWDEOLVKHG� DFFRUGLQJ� WR� WKH� GLVWULEXWLRQ� RU� DVVRFLDWLRQ� RI� VSHFLHV� IRXQG� LQ� WKH�
SURMHFW
V� LQWHUYHQWLRQ� DUHD� �PDS� 02'B/$B372B$17B��B'LVWULEB(VS��� 7KHVH�
VWHSV�RU�URXWHV�PD\�EH�UHODWHG�WR�WKH�HWKRORJ\�RI�WKH�VSHFLHV�DQG�WKH�HFRORJ\�RI�WKH�
ODQGVFDSH�� +HUSHWRV ZLOO� XVXDOO\� PRYH� WR� DUHDV� WKDW� RIIHU� DUHDV� RI� UHIXJH� DQG�
DYDLODELOLW\� RI� IRRG�� LQ� UHODWLRQ� WR� DPSKLELDQV� WKHVH�ZLOO�PRYH�EHWZHHQ� FRYHULQJV�
�KHUED]DO��DUUDFKDO��ULSDULDQ�IRUHVW��WKDW�PDLQWDLQ�D�FHUWDLQ�GHJUHH�RI�KXPLGLW\�DQG�
WKHUHIRUH� PRUH� LQYHUWHEUDWHV� �LQVHFWV�� SULPDU\� VRXUFH� IRU� DPSKLELDQV� ZLWK�
LQVHFWLYRURXV�HDWLQJ�KDELWV�

2Q�WKH�RWKHU�KDQG��GXH�WR�WKH�PRELOLW\�RI�VRPH�UHSWLOHV�DQG�WKHLU�VWURQJ�DVVRFLDWLRQ�
ZLWK�WKH�FRQWLQHQWDO�DTXDWLF�HFRV\VWHP��DV�WKH\�DUH��WKH�WXUWOHV�KLFRWHD�SDOPHUD�DQG�
WDSFDXOD��WKH�LJXDQD�DQG�WKH�DOOLJDWRU��LW�LV�LQIHUUHG�WKDW�WKHVH�RUJDQLVPV�ZRXOG�EH�
PRYLQJ�EHWZHHQ�WKH�ULSDULDQ�YHJHWDWLRQ�WRZDUGV�WKH�ZDWHU�DQG�OHVV�GLVWXUEHG�DUHDV�
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�HJ� 6XULTXt� UHVHUYH� DQG� /HyQ� 5LYHU�� WR� ILQG� UHVW� DUHDV�� SHUFK� DQG� VXQ� IRU� LWV�
HFWRWKHUPLF�FRQGLWLRQV�

,Q�)LJXUH�1R�������DQG�WKH�PDS�02'B/$B372B$17B��B5XWDV)DXQD��WKH�SRVVLEOH�
URXWHV�RI�GLVSODFHPHQW�RI�WKH�KHUSHWRIDXQD DUH�VKRZQ��7KHVH�URXWHV�JR�WKURXJK�WKH�
IROORZLQJ�FRYHUDJHV��FOHDQ�SDVWXUHV� �FRGH��������JDOOHU\�DQG� ��RU� ULSDULDQ� IRUHVWV�
�FRGH�� ������ ULYHUV� �FRGH�� ������ SDOPDUHV� �FRGH�� ��������� GHQVH� IORRGSODLQ� QRW�
IRUHVWHG��FRGH����������DQG�$UUDFDFKDO��FRGH�����������

)LJXUH�1R������ 3RVVLEOH�GLVSODFHPHQW�URXWHV�RI�WKH�KHUSHWRIDXQD�LQ�WKH�SURMHFW
V�LQIOXHQFH�DUHD
6RXUFH��SUHSDUHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

2I�WKH����VSHFLHV�RI�KHUSHWRIDXQD LGHQWLILHG�LQ�WKH�DUHD�RI�LQIOXHQFH��RQO\�RQH��WKH�
DUURZKHDG�IURJ��'HQGUREDWHV�WUXQFDWXV��LV�FRQVLGHUHG�HQGHPLF�WR�&RORPELD��7KLV�
VSHFLHV�ZDV�UHJLVWHUHG�LQ�WZR�FRYHUDJHV��SDOPDUHV��3DOP��DQG�KHOHFKDO�O��+OF���ZLWK�
DQ�LQGLYLGXDO�LQ�HDFK�RI�WKHP��$W�WKH�QDWLRQDO�OHYHO��WKH�PRUURFR\�WXUWOH��&KHORQRLGLV�
FDUERQDULD��LV FDWHJRUL]HG�DV�D�FULWLFDOO\�HQGDQJHUHG�VSHFLHV�LQ�5HVROXWLRQ������RI�
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������ DV� LQ� WKH� UHG�ERRN�RI�5HSWLOHV�RI�&RORPELD ����$GGLWLRQDOO\�� DV�DQ�DOPRVW�
HQGDQJHUHG�VSHFLHV� LV�WKH�KLFRWHD�SDOPHUD��5KLQRFOHPP\V�PHODQRVWHUQD��DQG�LQ�
PLQRU�FRQFHUQ�LV�WKH�DOLJDWRU�&DLPDQ�FURFRGLOXV��WKH�IRUHJRLQJ�DFFRUGLQJ�WR�WKH�UHG�
ERRN�RI�5HSWLOHV�RI�&RORPELD�� �7DEOH�1R���������7KH�HQGHPLF��FULWLFDOO\�HQGDQJHUHG�
DQG�QHDU�WKUHDWHQHG� VSHFLHV�ZHUH� REVHUYHG� LQ� WKH� DUHD�ZKHUH� WKH� SRUW� WHUPLQDO�
ZRXOG�EH� ORFDWHG��2Q�WKH�RWKHU�KDQG��ZRUOGZLGH��VL[� ����VSHFLHV�RI� KHUSHWRIDXQD�
UHJLVWHUHG�LQ�WKH�DUHD�RI�LQIOXHQFH��DUH�FODVVLILHG�LQ�$SSHQGL[�,,�RI�&,7(6�DQG�ZHUH�
REVHUYHG�RQ�WKH�DFFHVV�URDG�WR�WKH�SRUW�WHUPLQDO�� LQ�WKH�SRUW� WHUPLQDO�DQG�RQ�WKH�
ZD\�RI�WKH�YLDGXFW��7DEOH�1R��������)LJXUH�1R�������DQG�$QQH[���������/LNHZLVH��QLQH�
����RI�WKH�VSHFLHV�LGHQWLILHG�DUH�FODVVLILHG�LQ�D�VWDWH�RI�PLQRU�FRQFHUQ�LQ�WKH�,8&1�
UHG�OLVW��� �7DEOH�1R���������

7KH�VSHFLHV�IRXQG�LQ�$SSHQGL[�,,�RI�&,7(6�PHDQV�WKDW WKH\�DUH�VSHFLHV�WKDW�DUH�
WKUHDWHQHG� EXW� QRW� WR� WKH� SRLQW� RI� H[WLQFWLRQ� EXW� FRXOG� UHDFK� LW�� VR� WKHLU�
FRPPHUFLDOL]DWLRQ� LV� FRQWUROOHG�� $W� WKH� VDPH� WLPH�� WKH� VSHFLHV� FDWHJRUL]HG� DV� D�
PLQRU�FRQFHUQ�LQ�WKH�,8&1�UHG�OLVW�DUH�VSHFLHV�WKDW�DUH�QRW�DW�ULVN�RI�GHFUHDVLQJ�WKHLU�
SRSXODWLRQV�WR�WKH�SRLQW�RI�EHLQJ�LQ�RQH�RI�WKH�GDQJHU�FDWHJRULHV�

�� &2/20%,$��0,1,675<�2)�(19,5210(17�$1'�6867$,1$%/(�'(9(/230(17��5HVROXWLRQ�����������)HEUXDU\���������
%\�ZKLFK�WKH�OLVW�RI�WKUHDWHQHG�ZLOG�VSHFLHV�RI�&RORPELDQ�ELRORJLFDO�GLYHUVLW\�IRXQG�LQ�WKH�QDWLRQDO�WHUULWRU\�LV�HVWDEOLVKHG��DQG�
RWKHU�SURYLVLRQV�DUH�HVWDEOLVKHG´��%RJRWi�����������S�
�� &$67$f2�025$��2OJD� 9LFWRULD�� 5HG� ERRN� RI� UHSWLOHV� RI� &RORPELD�� 5HG� ERRNV� RI� WKUHDWHQHG�
VSHFLHV�RI�&RORPELD��,QVWLWXWH�RI�1DWXUDO�6FLHQFHV�� 1DWLRQDO�8QLYHUVLW\�RI�&RORPELD��0LQLVWU\�RI�WKH�
(QYLURQPHQW��,QWHUQDWLRQDO�&RORPELD�&RQVHUYDWLRQ��%RJRWi������������S��,6%1���������������
�� ,EtG���S��������������
�� ,17(51$7,21$/�81,21�)25�7+(�&216(59$7,21�2)�1$785(�� ,8&1��7KH�,8&1�5HG�/LVW�RI�7KUHDWHQHG�6SHFLHV��
�����9HUVLRQ��>RQOLQH@�KWWS���ZZZ�LXFQUHGOLVW�RUJ�VHDUFK�>&LWHG�RQ�$XJXVW��������@�
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)LJXUH�1R������ *HRJUDSKLF�ORFDWLRQ�RI�WKH�HQGHPLF�VSHFLHV�DQG�WKRVH�FODVVLILHG�LQ�&,7(6��LQ�5HVROXWLRQ�
�����DQG�LQ�WKH�UHG�ERRN�RI�UHSWLOHV�RI�&RORPELD�SUHVHQW�LQ�WKH�DUHD�RI�LQIOXHQFH

6RXUFH��3UHSDUHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

%HORZ�DUH�VRPH�HFRORJLFDO�DVSHFWV�IRU�WKH�VSHFLHV�LGHQWLILHG�DV�HQGHPLF��FULWLFDOO\�
HQGDQJHUHG�DQG�WKRVH�WKDW�DUH�FRQVLGHUHG�HFRORJLFDOO\�LPSRUWDQW�

7DEOH�1R������ (FRORJLFDO�DVSHFWV�RI�WKH�DUURZKHDG�IURJ�'HQGUREDWHV�WUXQFDWXV
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6FLHQWLILF�QDPH��'HQGUREDWHV�WUXQFDWXV
&RPPRQ�QDPH� DUURZKHDG�IURJ

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG��

3DOPDUHV��3DOP�� �������
+HOHFKDO��+OF�± �������

+DELWDW�DQG�DUHDV�RI�LPSRUWDQFH�IRU�EUHHGLQJ�DQG�UHSURGXFWLRQ

,W�OLYHV�LQ�WKH�IRUHVWV�EHWZHHQ�YHU\�GU\�DQG�KXPLG�WURSLFDO��LQ�WKH�ORZ�VWUDWD�RI�WKH�IRUHVWV�RI�WKH�
$QGHDQ�UHJLRQ�DQG�WKH�&DULEEHDQ�
7KH�PDOHV�DUH�WHUULWRULDO��WKH\�DWWUDFW�WKH�IHPDOHV�WKDQNV�WR�FKDUDFWHULVWLF�VRXQGV�WKH\�HPLW��7KH\�
OD\�WKHLU�HJJV�RQ�WKH�JURXQG��DGXOWV�FDUU\�WKH�WDGSROHV�WR�WHPSRUDU\�SXGGOHV��ZKHUH�WKH\�GHYHORS��
7KH\�DUH�DOVR�FRPPRQO\�IRXQG�LQ�EDQDQD�RU�EDQDQD�SODQWDWLRQV�

+DELWV�DQG�EHKDYLRU

7KLV�VSHFLHV�SUHVHQWV�GLXUQDO�DQG� WHUUHVWULDO�KDELWV�RFFXUULQJ� LQ�KDELWDW�ZLWK�GLIIHUHQW�GHJUHH�RI�
LQWHUYHQWLRQ�DQG�XVXDOO\�QHDU�WKH�GUDLQDJHV�RI�EDQDQD�SODQWDWLRQV��:KHQ�WKH\�DUH�WKUHDWHQHG�WKH\�
VHFUHWH� WR[LF� VXEVWDQFHV� WKURXJK� WKH� VNLQ�� ZKLFK� DUH� EHOLHYHG� WR� EH� SURGXFHG� IURP� WKH� GLHW��
HVSHFLDOO\� ULFK� LQ� +\ORP\UPD�� :DVPDQQLD� DQG� 0LFURFHSXUXV DQWV�� 7KH� SUHVHQFH� RI� VHYHUDO�
DONDORLGV�ZLWK�GLIIHUHQW�HOLPLQDWLRQ�UDWHV�LV�VXJJHVWHG���

,QGLYLGXDOV�RI�WKLV VSHFLHV�IHHG�RQ�LQVHFWV�

7KUHDWV

,8&1�5HG�/LVW��/RZ�&RQFHUQ�� /&
&,7(6��$SSHQGL[�,,�

7KLV�VSHFLHV�ZDV�TXLWH�SRSXODU�DV�D�SHW��KRZHYHU�LW� LV�FXUUHQWO\� OLVWHG�RQ�&,7(6��,W� LV�D�GLIILFXOW�
VSHFLHV�WR�EUHHG�LQ�FDSWLYLW\�
$OWKRXJK�FXUUHQWO\�QRW�WKUHDWHQHG�DFFRUGLQJ�WR�WKH�,8&1�5HG�/LVW��LW�FRXOG�EH�WKUHDWHQHG�LI�&,7(6�
VWDWXV�LV�OLIWHG

'LVWULEXWLRQ

7KH�DUURZKHDG�IURJ��'��WUXQFDWXV��HQGHPLF�VSHFLHV�LV�GLVWULEXWHG�IURP����WR�������PHWHUV�DERYH�
VHD�OHYHO��LW� LV�IRXQG�IURP�WKH�GHSDUWPHQW�RI�7ROLPD�WR�WKH�&DULEEHDQ�FRDVW�DQG�LQ�WKH�ORZODQGV�

�� $YDLODEOH�RQOLQH�DW��KWWS���ZZZ�ELRGLYHUVLGDG�FR�ILFKDV�������>&LWHG�����������@
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6FLHQWLILF�QDPH��'HQGUREDWHV�WUXQFDWXV
&RPPRQ�QDPH� DUURZKHDG�IURJ

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG��

3DOPDUHV��3DOP�� �������
+HOHFKDO��+OF�± �������

QRUWK�RI�WKH�&HQWUDO�DQG�:HVWHUQ�&RUGLOOHUDV�ZHVW�RI�WKH�*XOI�RI�8UDEi��DQG�LW�LV�FRPPRQ�WR�ILQG�LW�
LQ�WKH�KXPLG�IRUHVW�DQG�WURSLFDO�GU\�IRUHVW����

7DEOH�1R������ (FRORJLFDO�DVSHFWV�RI�WKH�PRUURFR\�WXUWOH�&KHORQRLGLV�FDUERQDULD
6FLHQWLILF�QDPH��&KHORQRLGLV�FDUERQDULD
&RPPRQ�QDPH��0RUURFR\

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG��
3DOPDUHV��3DOP�� �������
+HOHFKDO��+OF�± �������

+DELWDW�DQG�DUHDV�RI�LPSRUWDQFH�IRU�EUHHGLQJ DQG�UHSURGXFWLRQ

$FFXVWRPHG� WR� EHLQJ� LQ� ODUJH� PHDGRZV� DQG� ZHW� VDYDQQDKV�� ,W� OLNHV� VSDFLRXV� DQG� RSHQ�
HQYLURQPHQWV��ZLWK�KLJK�KXPLGLW\�DQG�OLWWOH�KHDW��

+DELWV�DQG�EHKDYLRU

,W�IHHGV�PDLQO\�RQ�IUXLWV�GXULQJ�WKH�UDLQ\�VHDVRQ�DQG�IORZHUV�GXULQJ�WKH�GU\�VHDVRQ��7KURXJKRXW�
WKH�\HDU��WKH\�DOVR�FRQVXPH�GHDG�DQG�OLYLQJ�IROLDJH��VRLO��IXQJL��VWHPV��VDQG��SHEEOHV�DQG�FDUULRQ��
0DOHV�FRQVXPH�KLJKHU�DPRXQWV�RI�IUXLW�FRPSDUHG�WR�IHPDOHV��*��FDUERQDULD�RFFDVLRQDOO\�LQJHVWV�
VDQG�� ZKLFK� KDV� K\SRWKHVL]HG� WR� DFW� DV� DQ� DEUDVLYH� DJHQW� WR� LPSURYH� WKH� GLJHVWLRQ� RI� SODQW�
PDWHULDOV����7KHVH�WXUWOHV�WHQG�WR�EH�DFWLYH�LQ�WKH�PRUQLQJ�DQG�DIWHUQRRQ��LQ�WKH�KRWWHVW�KRXUV�WKH\�
DUH�XVXDOO\�KLGGHQ�DPRQJ�WKH�KHUEV��WKH\�HQMR\�WKH�UDLQ�D�ORW��WKLV�VSHFLHV�GRHV�QRW�KHVLWDWH�WR�
FURVV�VRPH�ULYHUV�E\�VZLPPLQJ��ORRNLQJ�IRU�QHZ�DUHDV�WR�IHHG��7KLV�VSHFLHV�LV�PDLQWDLQHG�DV�LW�
VKRXOG�EH��LW�LV�XVXDOO\�TXLWH�UHVLVWDQW

�� '(� /$� 266$�� -DLPH�� &2175(5$6�*87,e55(=�� -RUJH� 	� &$03,//2�&$6752�� -RUJH��
&RQVSLFXRXV� EHKDYLRUV� RI� 'HQGUREDWHV� WUXQFDWXV� �&RSH�� ������ LQ� FDSWLYLW\�� ,Q�� 0XQLEH� �1DWXUDO�
6FLHQFHV�± 1DWXU�=LHQW]LDN���������QR������S����������
�� 026.29,76� '�.��� %-251'$/�� .�$�� ������ 'LHW� DQG� )RRG� 3UHIHUHQFHV� RI� WKH� 7RUWRLVHV�
*HRFKHORQH�FDUERQDULD DQG�*��GHQWLFXODWD LQ�1RUWKZHVWHUQ�%UD]LO��+HUSHWRORJLFD��9RO��������������
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&$3����B7'(1*�2.�)
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6FLHQWLILF�QDPH��&KHORQRLGLV�FDUERQDULD
&RPPRQ�QDPH��0RUURFR\

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG��
3DOPDUHV��3DOP�� �������
+HOHFKDO��+OF�± �������

7KUHDWV

,8&1�5HG�/LVW��&ULWLFDO

&,7(6��$SSHQGL[�,,

5HG�%RRN�RI�&RORPELD��&5�$�DFG���$�FG
5HVROXWLRQ������RI�������&5

$SDUW� IURP� KXPDQV�� WKHUH� LV� QR� LQIRUPDWLRQ� DYDLODEOH� RQ� VSHFLILF� SUHGDWRUV� IRU� &KHORQRLGLV�
FDUERQDULD��� $V�IUXJLYRUHV��UHG�OHJJHG�WXUWOHV�FDQ�EH�LPSRUWDQW�VHHG�GLVSHUVHUV�RI�WURSLFDO�SODQWV�
VXFK�DV�ILJV�DQG�EURPHOLDGV��2QH�VWXG\�IRXQG�WKDW�YLDEOH�VHHGV�RI� WKH�WZR�W\SHV�RI�SODQWV�DUH�
IRXQG�LQ�WKH�IHFHV�RI�VHYHUDO�UHG�OHJJHG�WXUWOHV�LQ�%UD]LO����&KHORQRLGLV�FDUERQDULD�KDV�QRW�EHHQ�
HYDOXDWHG�E\�WKH�,QWHUQDWLRQDO�8QLRQ�IRU�WKH�&RQVHUYDWLRQ�RI�1DWXUH��,8&1���KRZHYHU��PDQ\�LVODQG�
SRSXODWLRQV�DUH�OLNHO\�WR�VHULRXVO\�GHFOLQH�DV�KDELWDW�ORVV�DQG�KXQWLQJ�FRQVWLWXWH�D�VHULRXV�WKUHDW�
WKURXJKRXW� LWV� JHRJUDSKLF� UDQJH��&�� FDUERQDULD� UHSURGXFHV� LQ� QXPHURXV�ZLOGOLIH� UHVHUYHV� DQG�
QDWLRQDO� SDUNV� WKURXJKRXW� LWV� UDQJH� RI� GLVWULEXWLRQ�� :LWKRXW� FXUUHQW� SRSXODWLRQ� HVWLPDWHV�� LW� LV�
GLIILFXOW�WR�SUHGLFW�WKH�SRVVLEOH�FRQVHUYDWLRQ�DQG�PDQDJHPHQW�QHHGV�IRU�WKLV�VSHFLHV���

'LVWULEXWLRQ

7KH�PRUURFR\�WXUWOH�&��FDUERQDULD��LV�D�FULWLFDOO\�HQGDQJHUHG�VSHFLHV�IRXQG�LQ�WKH�QRUWK�RI�&KRFy��
WKH�FRDVWDO�SODLQ�RI�WKH�&DULEEHDQ��WKH�EDVLQ�RI�WKH�0DJGDOHQD�5LYHU�DQG�LQ�WKH�(DVWHUQ�3ODLQV��
7KH�PDLQ� WKUHDWV� WR� ZKLFK� WKLV� VSHFLHV� LV� H[SRVHG�� IRU� ZKLFK� LWV� SRSXODWLRQV� DUH� FRQVLGHUHG�
FULWLFDOO\�HQGDQJHUHG��DUH�LWV�FRPPHUFLDO��QXWULWLRQDO�DQG�FXOWXUDO�YDOXH��ZKLFK�KDV�OHG�WR�LWV�LOOHJDO�
KXQWLQJ�� 7KH� SDOP� KLELVFXV�� 5�� PHODQRVWHUQD�� LV� LQ� FDWHJRU\� RI� DOPRVW� WKUHDWHQHG� GXH� WR�
LQGLVFULPLQDWH�KXQWLQJ�WKDW�KDV�VXIIHUHG�HVSHFLDOO\� LQ� WKH�&KRFRDQ�UHJLRQ����7KHVH�WZR�VSHFLHV�
DUH�FRPPRQO\�XVHG�E\�FRPPXQLWLHV�DV�D�VRXUFH�RI�IRRG�DQG�GHFRUDWLYH�REMHFWV��

�� 63,(66�� 3�� ������ �7KH� 5HG�)RRWHG� 7RUWRLVH� �*HRFKHORQH� FDUERQDULD��� D� 6RXWK� $PHULFDQ�
7UHDVXUH�� �2Q�OLQH��� $FFHVVHG� 0DUFK� RFWREHU�� ����� HQ�
KWWS���ZZZ�NLQJVQDNH�FRP�URFN\PRXQWDLQ�50+3DJHV�50+UHGIRRW�KWP�
�� 67521*�� -�� 0��� )5$*262� -�� 0�� 9�� ������ 6HHG� GLVSHUVDO E\� *HRFKHORQH� FDUERQDULD DQG�
*HRFKHORQH�GHQWLFXODWD�LQ�QRUWKZHVWHUQ�%UD]LO��%LRWURSLFD�������������
�� 63,(66��2S��FLW�
�� ,EtG���S����������������
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7DEOH 1R������ (FRORJLFDO�DVSHFWV�RI�WKH�KLFRWHD�SDOPHUD�WXUWOH�5KLQRFOHPP\V�PHODQRVWHUQD
6FLHQWLILF� QDPH�� 5KLQRFOHPP\V�
PHODQRVWHUQD
&RPPRQ�QDPH� +LFRWHD�SDOPHUD

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG��
3DOPDUHV��3DOP�� �������
'HQVH� IORRGHG�KHUEDJH�QRW�ZRRGHG� �+GLQD� �
�������

+DELWDW�DQG�DUHDV�RI�LPSRUWDQFH�IRU�EUHHGLQJ�DQG�UHSURGXFWLRQ

7KH�KDELWDW�RI�WKH�SDOPHUD�WXUWOH�LV�PDGH�XS�RI�ORZ��RYHUIORZ�SRQGV��ODJRRQV�DQG�EDFNZDWHUV��LQ�
JHQHUDO�ZDWHUV�ZLWK�OLWWOH�RU�QR�FXUUHQW�ZLWKLQ�WKH�IRUHVW���

+DELWV�DQG�EHKDYLRU
0HGHP
V�UHSRUWV������� �� LQGLFDWH�WKDW�WKH�VSHFLHV�LV�RI�GLXUQDO�KDELWV��'XULQJ�WKH�GD\�LW�LV�FRPPRQ�
WR�REVHUYH�WKH�DVVHPEOHG�DGXOWV�FRPLQJ�RXW�WR�EUHDWKH�RQ�WKH�VXUIDFH�RI�WKH�ZDWHU��WKH\�KDYH�QRW�
EHHQ�REVHUYHG�VXQQLQJ�WKHPVHOYHV�

7KH� UHSURGXFWLRQ� RI� 5�� PHODQRVWHUQD� FDQ� RFFXU� WKURXJKRXW� WKH� \HDU�� WKH� REVHUYDWLRQV� DOVR�
LQGLFDWHG�WKDW�WKH�SRVWXUH�FRQVLVWV�RI�RQO\�RQH�HJJ��ZKLFK�LV�GHSRVLWHG�RQ�WKH�IRUHVW�IORRU�DQG�LV�
VRPHWLPHV�FRYHUHG�ZLWK�OHDYHV���

,QGLYLGXDOV�RIWHQ�OHDYH�ZDWHU�ERGLHV�WR�ORRN�IRU�ZLOG�IUXLWV��HVSHFLDOO\�ILJV��)LFXV�VS����,W�IHHGV�RQ�
DTXDWLF�SODQWV��JUDVV��VHHGV�DQG� IUXLWV��ZKLFK�DOORZV�XV� WR� LQIHU� WKDW� LW� LV�D�PDLQO\�KHUELYRURXV�
VSHFLHV���

7KUHDWV
$PSKLELDQV�DQG�UHSWLOHV�UHG�ERRN��17

7KH�SDOPHUD�WXUWOH�LV�ZLGHO\�GLVWULEXWHG�DQG�LV�FRQVLGHUHG�VFDUFH�LQ�SODFHV�ZKHUH�LW�VKRXOG�QRUPDOO\�
EH� IRXQG�� KRZHYHU� LW� LV� YHU\� FRPPRQ� LQ� WKH� &KRFR� UHJLRQ�� ,Q� WKLV� GHSDUWPHQW�� HFRQRPLFDOO\�
GHSUHVVHG��ZLWK�ULYHUV�RI�ORZ�SURGXFWLYLW\��WKLV�WXUWOH�LV�D�YHU\�DSSUHFLDWHG�KXQWLQJ�SLHFH��LI�WR�WKLV�

�� &$67$f2�025$�2��0('(0�)��������3UHOLPLQDU\�GDWD�RQ� WKH�UHSURGXFWLRQ�RI�5KLQRFOHPP\V�
PHODQRVWHUQD� *UD\� �5HSWLOLD�� 4XHORQLD�� (P\GLGDH��� /2=$1,$� �&RORPELDQ� =RRORJLFDO� 5HFRUG��
���������
�� 0('(0��)��������� 7KH�JHRJUDSKLFDO�GLVWULEXWLRQ�DQG�HFRORJ\�RI�WKH�&URFRG\OLD�DQG�7HVWXGLQDWD�
LQ� WKH�'HSDUWPHQW� RI�&KRFy�� -RXUQDO� RI� WKH� &RORPELDQ� $FDGHP\� RI� ([DFW�� 3K\VLFDO� DQG�1DWXUDO�
6FLHQFHV�������������
�� ,EtG�
�� ,EtG�



02',),&$7,21�2)�(19,5210(17$/�/,&(16(�)25�7+(
352-(&7�2)�&216758&7,21�$1'�23(5$7,21�2)�$�62/,'�
%8/.�&$5*2(6�3257�7(50,1$/�,1�7+(�081,&,3$/,7<�2)�

785%2

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($ 3DJH ��� RI ���

*$7��������&$�$0�3,2��� 5HYLHZ��

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
&$3����B7'(1*�2.�)
>0HGHOOLQ@������

6FLHQWLILF� QDPH�� 5KLQRFOHPP\V�
PHODQRVWHUQD
&RPPRQ�QDPH� +LFRWHD�SDOPHUD

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG��
3DOPDUHV��3DOP�� �������
'HQVH� IORRGHG�KHUEDJH�QRW�ZRRGHG� �+GLQD� �
�������

LV�DGGHG�WKH�HDVH�RI� LWV�FDSWXUH� LQ�VWLOO�DQG�VKDOORZ�ZDWHUV��WKH�VLWXDWLRQ�RI�WKLV�VSHFLHV�FDQ�EH�
GHOLFDWH���

'LVWULEXWLRQ

,WV�ORFDWHG�LQ�&RORPELD��(FXDGRU�DQG�3DQDPD�
7KH\�LQKDELW�WKH�DUHD�RI�WKH�3DFLILF�FRDVWDO�SODLQ�DW�HOHYDWLRQV�OHVV�WKDQ�����PHWHUV�DERYH�VHD�
OHYHO �� ���

7DEOH 1R������ (FRORJLFDO�DVSHFWV�RI�WKH�&DLPDQ�FURFRGLOXV
6FLHQWLILF�QDPH��&DLPDQ�FURFRGLOXV�
&RPPRQ�QDPH��&D\PDQ

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG��

*DOOHU\�DQG���RU�ULSDULDQ�IRUHVW��%JU�� ����

2SHQ�VKUXE��$UD�� �����

'HQVH�KLJK�PDQJURYH��0GD�� �������
'HQVH� IORRGHG�QRW�ZRRGHG�KHUEDJH �+GLQD� �
�������
+DELWDW�DQG�DUHDV�RI�LPSRUWDQFH�IRU�EUHHGLQJ�DQG�UHSURGXFWLRQ

7KLV�VSHFLHV�LV�IRXQG�LQ�D�ZLGH�YDULHW\�RI�RSHQ�KDELWDWV�VXFK�DV��VDYDQQDKV��VZDPSV��SLSHV�DQG�
ULYHUV��RI�KRW�WKHUPDO�IORRU�DUHDV��,Q�DGGLWLRQ��WKH\�DUH�IRXQG�LQ�ZDWHU�ZHOOV�DQG�PDQ�PDGH�GUDLQDJH�
DUHDV���

�� &$67$f2�025$�2��0('(0�)��2S��FLW�
�� &$55�� -�/�� 	� $/0(1'È5,=�� $��� ������ &RQWULEXWLRQ� WR� WKH� NQRZOHGJH� RI� WKH� JHRJUDSKLFDO�
GLVWULEXWLRQ�RI�WKH�FKHORQLDQV�RI�ZHVWHUQ�(FXDGRU��3RO\WHFKQLF����������������
�� &255('25�/21'2f2��*���$0252&+2��'��	�*$/9,6�5,=2��&�$��������� $FWLRQ�3ODQ�IRU�WKH�
&RQVHUYDWLRQ� RI�&RQWLQHQWDO� DQG�0DULQH� 7XUWOHV� RI� WKH�'HSDUWPHQW� RI� 9DOOH� GHO�&DXFD�� 5HJLRQDO�
$XWRQRPRXV�&RUSRUDWLRQ�RI�9DOOH�GHO�&DXFD �&9&���6DQWLDJR�GH�&DOL��&RORPELD�
�� 58('$�$���-��9���-��/��&$55��5��$���0,77(50(,(5��-��9��52'5Ë*8(=�0���5��%��0$67��5��&��92*7��$��*��5+2',1��-��
'(�/$�266$��-��1��58('$�	�&��*��0,77(50(,(5��������7XUWOHV�DQG�FURFRGLOLDQV�IURP�WKH�$QGHDQ�FRXQWULHV�RI�WKH�7URSLF��
,QWHUQDWLRQDO�&RQVHUYDWLRQ�����S��%RJRWi�
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6FLHQWLILF�QDPH��&DLPDQ�FURFRGLOXV�
&RPPRQ�QDPH��&D\PDQ

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG��

*DOOHU\�DQG���RU�ULSDULDQ�IRUHVW��%JU�� ����

2SHQ�VKUXE��$UD�� �����

'HQVH�KLJK�PDQJURYH��0GD�� �������
'HQVH� IORRGHG�QRW�ZRRGHG�KHUEDJH �+GLQD� �
�������

+DELWV�DQG�EHKDYLRU

7KH�DOOLJDWRU�GHSRVLWHG� LWV�HJJV� LQ�QHVWV�EXLOW�ZLWK�SODQW�PDWHULDO�XQGHU�ZRRGHG�DUHDV�QHDU� WKH�
HGJH�RI�ERGLHV�RI�ZDWHU�RU�LQ�RSHQ�DUHDV�ZLWK�YHU\�GHQVH�KHUEDFHRXV�YHJHWDWLRQ�
7KH�IHPDOHV�FRPPRQO\�VSDZQ�LQ�WKH�VDPH�QHVW�VLQFH�WKH\�GR�QRW�KDYH�WHUULWRULDO�EHKDYLRU�RQ�WKH�
QHVWV�DIWHU�WKH�OD\LQJ�RI�WKH�HJJV�

7KH�\RXQJ�IHHG�RQ�FUXVWDFHDQV��VQDLOV�DQG�LQVHFWV��ZKLOH�DGXOWV�DUH�RSSRUWXQLVWLF�SUHGDWRUV��VR�
WKH\�IHHG�RQ�DQ\WKLQJ�WKH\�FDQ�NLOO�����

7KH�DOOLJDWRUV��WKDQNV�WR�WKHLU�OHYHO�RI�VSHFLDOL]DWLRQ�DOORZV�WKHP�WR�EH�RQ�WKH�ORRNRXW�IRU�WKHLU�SUH\�
H[SRVLQJ�WKHLU�H\HV��HDUV�DQG�WKH�HQG�RI�WKH�QDVDO�SDVVDJHV�WKDQNV�WR�WKH�OLQHDU�ORFDWLRQ�RI�WKHVH��
DOVR�KDYH�D�VHSDUDWLRQ�RI�WKH�UHVSLUDWRU\�SDVVDJHV�DQG�WKH�PRXWK��DOORZLQJ�KLP�WR�EUHDWKH�HYHQ�
LI�KLV�PRXWK�LV�RSHQ�XQGHU�WKH�ZDWHU
V�VXUIDFH�

7KUHDWV

$PSKLELDQV�DQG�UHSWLOHV�UHG�ERRN��0LQRU�FRQFHUQ��/F�
&,7(6��$SSHQGL[�,,�

7KH�DOOLJDWRU�SRSXODWLRQ�LV�DIIHFWHG�E\�LOOHJDO�WUDIILFNLQJ��FRQWDPLQDWLRQ�RI�ZDWHU�VRXUFHV��KDELWDW�
IUDJPHQWDWLRQ�DQG�KXQWLQJ�

'LVWULEXWLRQ
7KLV�VSHFLHV�LV�GLVWULEXWHG�LQ�WKH�V\VWHPV�RI�WKH�0DJGDOHQD��6LQ~��$WUDWR�DQG�5DQFKHUtD�ULYHUV�DQG�
LQ�WKH�SODLQV�RI�WKH�&RORPELDQ�&DULEEHDQ�FRDVW�

�� ,EtG�
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,Q� UHODWLRQ� WR� WKH� VSHFLHV� RI� HFRQRPLF�� HFRORJLFDO� DQG� FXOWXUDO� LPSRUWDQFH� DV�
PHQWLRQHG�DERYH��WXUWOHV�DUH�KXQWHG�E\�ORFDOV�LQ�WLPHV�RI�JUHDWHVW�UDLQIDOO��0DUFK��
$SULO��IRU�FRQVXPSWLRQ��WKH\�DOVR�WDNH�DGYDQWDJH�RI�DOOLJDWRU�PHDW�LQ�DFFLGHQWDO�KXQWV�
DQG�FRQVLGHU�JHFNRV�DV�QDWXUDO�PRVTXLWR�FRQWUROOHUV�LQ�SRSXODWHG�DUHDV��'XH�WR�WKH�
DERYH�� WKHUH� DUH�PDUNHG�SUHVVXUHV� WRZDUGV� WKH� WXUWOHV� DQG�DOOLJDWRU� SRSXODWLRQV�
SUHVHQW�LQ�WKH�DUHD�E\�WKH�LQKDELWDQWV��WKLV�EHLQJ�RQH�RI�WKH�PDLQ�WKUHDWV�WR WKHVH�
VSHFLHV�� )URP� WKH� HFRORJLFDO� SRLQW� RI� YLHZ�� WKH� JURXS� RI� KHUSHWRIDXQD SOD\� DQ�
LPSRUWDQW�UROH�LQ�WKH�HFRV\VWHP��VXFK�DV�VHHG�GLVSHUVHUV��SHVW�DQG�LQVHFW�FRQWURO�
DQG�VRLO�HQULFKPHQW�ZLWK�RUJDQLF�PDWWHU�IURP�IDHFHV��WKHUHIRUH��DOO�UHSRUWHG�VSHFLHV�
DUH�FRQVLGHUHG�WR�EH�RI�HFRORJLFDO�LPSRUWDQFH�

���$YLIDXQD

,Q�WKH�SURMHFW
V�DUHD�RI�LQIOXHQFH�����VSHFLHV�RI�ELUGV�ZHUH�JURXSHG�LQWR����RUGHUV�
DQG� ��� IDPLOLHV� �7DEOH� 1R�� ������ 3KRWR� 1R�� ������� 7KH� RUGHU� RI� JUHDWHVW�
UHSUHVHQWDWLYHQHVV�ZDV�3DVVHULIRUPHV��FRPSULVLQJ�������RI�WKH�IDPLOLHV�DQG�������
RI� WKH� VSHFLHV� SUHVHQW�� IROORZHG� E\� 3HOHFDQLIRUPHV� ������� RI� WKH� IDPLOLHV� DQG�
������RI�WKH�VSHFLHV���7KH�UHPDLQLQJ�RUGHUV�SUHVHQWHG�OHVV�WKDQ�����RI�WKH�IDPLOLHV�
DQG�VSHFLHV�UHFRUGHG��)LJXUH�1R��������

7DEOH�1R������ 7D[RQRPLF�FRPSRVLWLRQ�DQG�FODVVLILFDWLRQ�LQ�&,7(6�DQG�,8&1�RI�WKH�DYLIDXQD�SUHVHQW�
LQ�WKH�DUHD�RI�LQIOXHQFH

2UGHU )DPLO\ 6SHFLHV &RPPRQ�QDPH &,7(6 8,&1

$FFLSLWULIRUPHV

$FFLSLWULGDH
%XVDUHOOXV�QLJULFROOLV &LQDJXHUR +DZN $SSHQGL[�,, /F
%XWHRJDOOXV�DQWKUDFLQXV %ODFN�FUDEEHU $SSHQGL[�,, /F
%XWHRJDOOXV�PHULGLRQDOLV 6DYDQQDK�+DZN $SSHQGL[�,, /F

&DWKDUWLGDH
&DWKDUWHV�DXUD 5HG�KHDGHG�*XDOD 1R /F
&RUDJ\SV�DWUDWXV %ODFN�YXOWXUH 1R /F

3DQGLRQLGDH 3DQGLRQ�KDOLDHWXV )LVKLQJ�HDJOH $SSHQGL[�,, /F

$QVHULIRUPHV
$QDWLGDH 'HQGURF\JQD�DXWXPQDOLV 3LVLQJR $SSHQGL[�,, /F
$QKLPLGDH &KDXQD�FKDYDULD &KDYDUUt 1R 17

$SRGLIRUPHV 7URFKLOLGDH
$PD]LOLD�W]DFDWO $PD]LOLD�FROLUUXID $SSHQGL[�,, /F
$QWKUDFRWKRUD[�QLJULFROOLV 0DQJR�SHFKLQHJUR $SSHQGL[�,, /F
3KDHWKRUQLV�ORQJLURVWULV &ROLODUJR�+HUPLW $SSHQGL[�,, /F

&DSULPXOJLIRUPHV &DSULPXOJLGDH 1\FWLGURPXV�DOELFROOLV %XMtR 1R /F

&KDUDGULLIRUPHV

&KDUDGULLGDH 9DQHOOXV�FKLOHQVLV 3HOODU�WHUX�WHUX 1R /F
/DULGDH 7KDODVVHXV�PD[LPXV 5R\DO�*XOO 1R /F

6FRORSDFLGDH
$FWLWLV�PDFXODULXV $QGDUtRV 1R /F
1XPHQLXV�SKDHRSXV ZKLPEUHO 1R /F

&LFRQLLIRUPHV -DFDQLGDH -DFDQD�MDFDQD 0RRUKHQ 1R /F

&ROXPELIRUPHV &ROXPELGDH
&ROXPELQD�WDOSDFRWL 5HGGLVK�GRYH 1R /F
/HSWRWLOD�YHUUHDX[L 5HG�WDLO�7XUWOH�GRYH 1R /F

&RUDFLLIRUPHV $OFHGLQLGDH
&KORURFHU\OH�DHQHD .LQJILVKHU 1R /F
&KORURFHU\OH�DPHULFDQD .LQJILVKHU 1R /F
0HJDFHU\OH�WRUTXDWD %LJ�.LQJILVKHU 1R /F

&XFXOLIRUPHV &XFXOLGDH
&RFF\FXD�SXPLOD 'ZDUI�&XFNRR 1R /F
&RFF\]XV�DPHULFDQXV $PHULFDQ�&XFNRR 1R /F
&URWRSKDJD�DQL *DUUDSDWHUR�SLTXLOLVR 1R /F
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2UGHU )DPLO\ 6SHFLHV &RPPRQ�QDPH &,7(6 8,&1

)DOFRQLIRUPHV )DOFRQLGDH
&DUDFDUD�FKHULZD\ &UHVWHG�FDUDFDUD 1R /F
)DOFR�VSDUYHULXV $PHULFDQ�.HVWUHO $SSHQGL[�,, /F
0LOYDJR�FKLPDFKLPD 3LJXD $SSHQGL[�,, /F

*DOOLIRUPHV &UDFLGDH 2UWDOLV�JDUUXOD &DULEEHDQ�*XDFKDUDFD 1R /F

*UXLIRUPHV
$UDPLGDH $UDPXV�JXDUDXQD &DUUDR 1R /F

5DOOLGDH
$UDPLGHV�FDMDQHXV %ODFN�WDLO�&KLODFRD 1R /F
3RUSK\ULR�PDUWLQLFXV 0RRUKHQ 1R /F

3DVVHULIRUPHV

&RUYLGDH &\DQRFRUD[�DIILQLV :KLWH�FKHVWHG�&DUULTXt 1R /F
'RQDFRELLGDH 'RQDFRELXV�DWULFDSLOOD /DJRRQ�ZUHQ 1R /F

(PEHUL]LGDH
6SRURSKLOD�QLJULFROOLV 6HHGEHG ELUG 1R /F
9RODWLQLD�MDFDULQD -XPSLQJ�HVSLJXHUR 1R /F

)XUQDULLGDH 'HQGURSOH[�SLFXV :RRGFUHHSHUV 1R /F
+LUXQGLQLGDH 7DFK\FLQHWD�DOELYHQWHU 6ZDOORZ 1R /F

,FWHULGDH

&KU\VRPXV�LFWHURFHSKDOXV <HOORZ�KHDGHG�PRQMLWD 1R /F
,FWHUXV�QLJURJXODULV 7RFKH 1R /F
3VDURFROLXV�GHFXPDQXV *XOXQJR 1R /F
4XLVFDOXV�PH[LFDQXV 0DULDPXODWD 1R /F
6WXUQHOOD�PLOLWDULV /LWWOH�6ROGLHU 1R /F

7KDPQRSKLOLGDH 7KDPQRSKLOXV�GROLDWXV &DUFDMDGD 1R /F

7KUDXSLGDH
5DPSKRFHOXV�GLPLGLDWXV 6LOYHU�EHDN�WRFKH 1R /F
6LFDOLV�IODYHROD &URZQHG�&DQDU\ 1R /F
7KUDXSLV�HSLVFRSXV &RPPRQ�$]XOHMR 1R /F

7URJORG\WLGDH
&DPS\ORUK\QFKXV�JULVHXV (JJ�HDWLQJ ZUHQ 1R /F
7URJORG\WHV�DHGRQ &RPPRQ�ZUHQ 1R /F

7\UDQQLGDH

)OXYLFROD�SLFD 9LXGLWD 1R /F
0\LR]HWHWHV�FD\DQHQVLV IO\FDWFKHU 1R /F
3LWDQJXV�VXOSKXUDWXV %LFKRIXp� 1R /F
7\UDQQXV�PHODQFKROLFXV FRPPRQ�6LULUt 1R /F
7\UDQQXV�VDYDQD 6LULUt�WLMHUHWyQ 1R /F

3HOHFDQLIRUPHV

$UGHLGDH

$UGHD�DOED 5HJDO�KHURQ 1R /F
$UGHD�FRFRL %OXH�+HURQ 1R /F
$UGHD�KHURGLDV %OXLVK�KHURQ 1R /F
%XEXOFXV�LELV *DUFLWD�EXH\HUD 1R /F
(JUHWWD�FDHUXOHD %OXH�+HURQ 1R /F
(JUHWWD�WKXOD *UD\�KHURQ 1R /F
1\FWDQDVVD�YLRODFHD 0DQJURYH�*XDFR 1R /F
3LOKHURGLXV�SLOHDWXV &UHVWHG�+HURQ 1R /F
7LJULVRPD�OLQHDWXP 5HG�9DFR 1R /F
7LJULVRPD�PH[LFDQXP 0H[LFDQ�9DFR 1R /F

&LFRQLLGDH 0\FWHULD�DPHULFDQD %RQH�KHDG 1R /F
)UHJDWLGDH )UHJDWD�PDJQLILFHQV 0DJQLILFHQW IULJDWH 1R /F
3HOHFDQLGDH 3HOHFDQXV�RFFLGHQWDOLV %URZQ�3HOLFDQ 1R /F
3KDODFURFRUDFLGDH 3KDODFURFRUD[�EUDVLOLDQXV &RUPRUiQ 1R /F

7KUHVNLRUQLWKLGDH

(XGRFLPXV�DOEXV :KLWH�,ELV 1R /F
3KLPRVXV�LQIXVFDWXV &RTXLWR 1R /F
3ODWDOHD�DMDMD 3LQN�VSDWXOD 1R /F
3OHJDGLV�IDOFLQHOOXV VLFNOH�SHDN�LELV 1R /F

3LFLIRUPHV

%XFFRQLGDH +\SQHOXV�UXILFROOLV %RER�SXQWHDGR 1R /F
*DOEXOLGDH *DOEXOD�UXILFDXGD -DFDPDU�FROLUUXIR 1R /F

3LFLGDH
&DPSHSKLOXV�PHODQROHXFRV 0DUWLDO�FDUSHQWHU 1R /F
&RODSWHV�SXQFWLJXOD &DUSHQWHU 1R /F
0HODQHUSHV�UXEULFDSLOOXV &DUSHQWHU 1R /F

5DPSKDVWLGDH 3WHURJORVVXV�WRUTXDWXV 7XFDQHWD 1R /F

3VLLWDFLIRUPHV 3VLWWDFLGDH
$PD]RQD�IDULQRVD 5HJDO�3DUURW $SSHQGL[�,, 17
$PD]RQD�RFKURFHSKDOD <HOORZ�KHDGHG�SDUURW $SSHQGL[�,, /F
%URWRJHULV�MXJXODULV 7DQQHG�3DUDNHHW $SSHQGL[�,, /F

6WULJLIRUPHV
6WULJLGDH 0HJDVFRSV�JXDWHPDODH $XWLOOR�YHUPLFXODGR $SSHQGL[�,, /F
7\WRQLGDH 7\WR�DOED 2ZO $SSHQGL[�,, /F
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17��VSHFLHV�LQ�FDWHJRU\�RI�DOPRVW�WKUHDWHQHG��/F��VSHFLHV�FRQVLGHUHG�WR�EH�RI�PLQRU�FRQFHUQ
�(QGHPLF���$OPRVW�HQGHPLF

6RXUFH��SUHSDUHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

3KRWR�1R������ 6RPH�VSHFLHV�RI�ELUGV�REVHUYHG�LQ�WKH�SURMHFW
V�DUHD�RI�LQIOXHQFH
6RXUFH��SUHSDUHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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)LJXUH�1R������ 5HSUHVHQWDWLRQ�RI�ELUG�RUGHUV�E\�SHUFHQWDJH�RI�IDPLOLHV�DQG�VSHFLHV�JURXSHG�E\�HDFK
6RXUFH��3URGXFHG�E\�$TXD�	�7HUUD &RQVXOWRUHV�$VRFLDGRV�6�$�6�������

,Q� WHUPV� RI� DEXQGDQFH�� ������ LQGLYLGXDOV� ZHUH� UHFRUGHG�� RI� ZKLFK� WKH� FRLWXV�
3KLPRVXV�LQIXVFDWXV�KDG�WKH�KLJKHVW�DEXQGDQFH�ZLWK�����LQGLYLGXDOV��LV�D�VSHFLHV�
RI� JUHJDULRXV� EHKDYLRU� WKDW� OLYHV� LQ� KXPLG� DQG� FRDVWDO� HFRV\VWHPV�� FURVVHV� WKH�
VWXG\�DUHD�GXULQJ�GDZQ�DQG�GXVN��VRPH�VWUDJJOLQJ�LQGLYLGXDOV�VHWWOH�RQ�WKH�EDQNV�
RI� WKH�ULYHU�DQG�LQ�IORRGHG�DUHDV�ZLWK�JUDVVHV��7KH�QH[W�VSHFLHV�WKDW�VKRZHG�WKH�
JUHDWHVW�DEXQGDQFH�ZDV� WKH�VZDOORZ�7DFK\FLQHWD�DOELYHQWHU�ZLWK����� LQGLYLGXDOV
REVHUYHG��FRUUHVSRQGV�WR�D�JURXS�RI�VZDOORZV�WKDW�ZHUH�UHFRUGHG�ZKLOH�UHVWLQJ�RQ�
WKH� KLJK� YROWDJH� HOHFWULFDO� ZLULQJ� WKDW� FURVVHV� WKH� VWXG\� DUHD�� 7KH� UHPDLQLQJ� ���
VSHFLHV�SUHVHQWHG� OHVV� WKDQ���� LQGLYLGXDOV�� RI�ZKLFK� ������RI� WKH� VSHFLHV�ZHUH�
UHJLVWHUHG�EHWZHHQ�RQH�����DQG�ILYH�����LQGLYLGXDOV��������EHWZHHQ�VL[�����DQG����
LQGLYLGXDOV��������EHWZHHQ����DQG����LQGLYLGXDOV�DQG�������EHWZHHQ����DQG����
LQGLYLGXDOV� �$QQH[� �������� $PRQJ� WKHVH� DUH� WKH� <HOORZ�KHDGHG�3DUURW� $PD]RQD�
RFKURFHSKDOD� DQG� WKH�$PD]RQD�)DULQRVD� /RUD� UHDO� WKDW�ZHUH� REVHUYHG� LQ� VPDOO�
JURXSV�RI���DQG����LQGLYLGXDOV�RQ�DYHUDJH�ZHUH�FRQVWDQW�DQG�IUHTXHQW�ZLWK�URXWLQH�
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EHKDYLRUV� WKURXJKRXW� WKH� GD\V� RI� VDPSOLQJ�� ,W� ZDV� DOVR� FRPPRQ� WR� REVHUYH� WKH�
7\UDQQXV�VDYDQQD DQG�7\UDQQXV�PHODQFKROLFXV�

7KH�ZHDOWK�RI�ELUG�VSHFLHV� IRXQG� LQ� WKH�DUHD� LV�SUREDEO\�GXH� WR� WKH�SUHVHQFH�RI�
QHDUE\�ZHWODQGV�DQG�WR�WKH�IDFW�WKDW�WKH�DUHD�LV�SDUW�RI�D��KRWVSRW��FRUULGRU�FDOOHG�
7XPEHV�&KRFy�0DJGDOHQD�� 7KHVH�ZHWODQGV�DUH� DUHDV� RI� REOLJDWRU\� SDVVDJH� IRU�
JUHJDULRXV�� ORFDO� DQG�PLJUDWRU\� VSHFLHV�� VHGLPHQW�DQG�PLJUDWLRQ� URXWHV� RI�PDQ\�
RWKHU� VSHFLHV�� ORFDWLQJ� WKH� *XOI� RI� 8UDEi� DV� DQ� DUHD� ZLWK� KLJK� ELRGLYHUVLW\� RI�
DYLIDXQD�

7KH�UHJLVWUDWLRQ�RI�WKH�$UDPLGHV�FDMDQHD DQG�&KDXQD�FKDYDULD VSHFLHV�ZDV�FDUULHG�
RXW� WKURXJK�YLGHR�VHTXHQFHV�ZLWK�FDPHUD� WUDSV� WR�REVHUYH� WKH�QDWXUDO�EHKDYLRU��
KLJKOLJKWLQJ� WKH� LPSRUWDQFH� RI� EUHHGLQJ� DUHDV� IRU� ZDWHUIRZO� 'HQGURF\JQD�
DXWXPQDOLV�� 7LJULVRPD� PH[LFDQXP�� 7LJULVRPD� OLQHDWXP�� $UDPLGHV� FDMDQHD� DQG�
&KDXQD�FKDYDULD �GXFNV��KHURQV��FRODV�GH�DJXD�DQG�WKH�FKDYDUUL��LQ�WKH�IORRG�]RQHV�
ZLWK�JUDVVHV��IHUQ DQG�DUUDFDFKDOHV�

:KHQ�FDUU\LQJ�RXW�WKH�DQDO\VLV�E\�LGHQWLILHG�FRYHUDJH�XQLW�LQ�WKH�DUHD�RI�LQIOXHQFH��
LW�LV�IRXQG�WKDW�LQ����RI�WKHP�ELUGV�ZHUH�UHFRUGHG��EHLQJ�WKH�FOHDQ�SDVWXUHV��3O��WKRVH�
WKDW�SUHVHQWHG�WKH�JUHDWHVW�ZHDOWK�DQG�DEXQGDQFH��IROORZHG�E\�WKH�GHQVH��IORRGHG��
QRQ�ZRRGHG�KHUEDJH��+GLQD��DQG�WKH�JDOOHU\�DQG���RU�ULSDULDQ�IRUHVW��%JU���,W�VKRXOG�
EH�QRWHG�WKDW�LQ�WKH�SRUWLRQ�RI�WKH�ULYHU��5��VDPSOHG��D�KLJK�DEXQGDQFH�RI�ELUGV�ZDV�
REVHUYHG��EXW�WKH�VSHFLHV�ZHDOWK ZDV�OHVV�WKDQ�����7KH�UHPDLQLQJ�WHQ������LGHQWLILHG�
FRYHUDJHV� SUHVHQWHG� OHVV� WKDQ� ��� VSHFLHV� DQG� ��� LQGLYLGXDOV� �)LJXUH� 1R� ������
$QQH[��������
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)LJXUH�1R������ :HDOWK��OHIW�D[LV��DQG�DEXQGDQFH��ULJKW�D[LV��RI�WKH�DYLIDXQD�SUHVHQW�LQ�WKH�FRYHUDJHV�
LGHQWLILHG�LQ�WKH�DUHD�RI�LQIOXHQFH��$UD��2SHQ�VKUXE��$UF��$UUDFDFKDO��%JU��*DOOHU\�DQG���RU�ULSDULDQ�IRUHVW��+OF��
+HOHFKDO�O��+GLQD��GHQVH��IORRGHG��QRQ�ZRRGHG�KHUEDFHRXV��0GD��'HQVH�KLJK�PDQJURYH��6HD��6HDV�DQG�

RFHDQV��3DOP��3DOPDUHV��3D��:RRGHG�SDVWXUHV��3O��FOHDQ�SDVWXUHV��3ODW��%DQDQD��5��5LYHU��7XG��GLVFRQWLQXRXV�
XUEDQ�IDEULF��9VD��+LJK�VHFRQGDU\�YHJHWDWLRQ

6RXUFH��3URGXFHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH�HFRORJLFDO�LQGH[HV�E\�YHJHWDO�FRYHU�LQGLFDWH�WKDW�WKH�FOHDQ�JUDVVHV��3O��ZDV�WKH�
FRYHU� WKDW� SUHVHQWHG�D� JUHDWHU� VSHFLILF�ZHDOWK� DQG� GLYHUVLW\� RI� VSHFLHV� DQG�ZDV�
GRPLQDWHG�E\�VHYHUDO�VSHFLHV�ZKLFK�SUHVHQWHG�D�KRPRJHQHRXV�GLVWULEXWLRQ�LQ�WHUPV�
RI� WKHLU�DEXQGDQFH��7KH�VHFRQG�FRYHUDJH�ZLWK�KLJK�VSHFLILF�ZHDOWK��GLYHUVLW\�DQG�
GRPLQDQFH�RI�VHYHUDO�VSHFLHV�ZLWK�KRPRJHQHRXV�GLVWULEXWLRQ�ZDV�WKH�GHQVH�IORRGHG�
QRQ�ZRRGHG� KHUEDJH� �+GLQD��� 7KH� FRYHUDJHV� WKDW� SUHVHQWHG� WKH� ORZHVW� VSHFLILF�
ZHDOWK�DQG�GLYHUVLW\�ZHUH�VHDV�DQG�RFHDQV��0DU��DQG�EDQDQD�SODQWDWLRQV��3ODW���WKH�
IRUHJRLQJ�EHFDXVH�LQ�WKHVH�WZR�FRYHUDJHV�RQO\�RQH�VSHFLHV�ZDV�UHJLVWHUHG�ZLWK�D�
VLQJOH�LQGLYLGXDO��)LJXUH�1R��������$QQH[��������
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)LJXUH�1R������ (FRORJLFDO�LQGH[HV�RI�WKH�FRYHUDJHV�LGHQWLILHG�LQ�WKH�DUHD�RI�LQIOXHQFH�DFFRUGLQJ�WR�WKH�ELUG�
FRPPXQLW\�SUHVHQW�WKHUH��$UD��2SHQ�VKUXE��$UF��$UUDFDFKDO��%JU��JDOOHU\�DQG���RU�ULSDULDQ�IRUHVW��+OF��+HOHFKDO�
O��+GLQD��GHQVH��IORRGHG��QRQ�ZRRGHG�KHUEDFHRXV��0GD��'HQVH�KLJK�PDQJURYH��6HD��6HDV�DQG�RFHDQV��3DOP��
3DOPDUHV��3D��:RRGHG�SDVWXUHV��3O��FOHDQ�SDVWXUHV��3ODW��%DQDQD��5��5LYHU��7XG��GLVFRQWLQXRXV�XUEDQ�IDEULF��

9VD��+LJK�VHFRQGDU\�YHJHWDWLRQ
6RXUFH��3URGXFHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH�GLIIHUHQFH�EHWZHHQ�WKH�GLVWULEXWLRQ�RI�VSHFLHV�EHWZHHQ�FRYHUDJHV�LV�SUREDEO\�
UHODWHG� WR� WKH� IORRG� G\QDPLFV� WKDW� RFFXU� LQ� WKH� DUHD�� ILQGLQJ� DFFRUGLQJ� WR�
REVHUYDWLRQV�LQ�WKH�ILHOG�WKDW�SDVWXUHV�UHWDLQ�ZDWHU�DQG�FDQ�PDLQWDLQ�KXPLG�DQG�GU\�
DUHDV�� JHQHUDWLQJ� RSWLPDO� ]RQHV� RI� KDQJHU� DQG� IRRG� �LQVHFWV� DQG� LQYHUWHEUDWHV�
SDUDVLWHV�DVVRFLDWHG�ZLWK�OLYHVWRFN��DPRQJ�RWKHUV���DV�ZHOO�DV�QHVWLQJ�DUHDV��DPRQJ�
WKH�PRVW�IUHTXHQW�VSHFLHV�LQ�WKLV�FRYHUDJH�DUH�WKH�KHURQ�RI�FDWWOH��WKH�WLFN�DQG�WKH�
VZDOORZ��/LNHZLVH��+GLQD�FRYHUDJH�EHFDXVH�LW�LV�DGMDFHQW�WR�WKH�SDVWXUHV�ZRXOG�EH�
KRXVLQJ�WKHVH�VSHFLHV��GHYHORSLQJ�PLFURKDELWDWV�DQG�VPDOO�FRUULGRUV�EHWZHHQ�WKHVH�
WZR�FRYHUDJHV��7KH�FRYHUDJHV� WKDW�SUHVHQWHG� OHVV�GLYHUVLW\�DPRQJ�WKHP�DUH�WKH�
3DOPDUHV�LV�SUREDEO\�GXH�WR�WKH�IDFW�WKDW�WKHVH�IRUHVWV�DUH KRPRJHQHRXV��RIIHULQJ�
D�VPDOOHU�YDULHW\�RI�IRRG�DQG�UHIXJH�DUHDV�

2Q�WKH�RWKHU�KDQG��WKH�ULSDULDQ�IRUHVW�DQG�DUUDFDFKDO�E\�WKHLU�VWUXFWXUH�DUH�KDUERULQJ�
VSHFLHV� DVVRFLDWHG� ZLWK� WKH� FRQWLQHQWDO� ERGLHV� RI� ZDWHU�� WKHVH� VSHFLHV� PRVWO\�
FRUUHVSRQG� WR� RUJDQLVPV� RI� WKH� 3HOHFDQLIRUPHV�� $QVHULIRUPHV�� &KDUDGULLIRUPHV��
&LFRQLLIRUPHV� RUGHU�� DQG� GHSHQG� RQ� WKHVH� V\VWHPV� IRU� GLIIHUHQW� GDLO\� DFWLYLWLHV��
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$PRQJ�WKH�VSHFLHV�EHORQJLQJ�WR�WKHVH�RUGHUV�DUH�KLJKOLJKWHG��XVLQJ�PDQJURYH�DUHDV�
DQG�WKH�VKDOORZV�IRUPHG�E\�WKH�WLGDO�FKDQJH��WKH�1XPHQLXV�SKDHRSX��WKH�KHURQV�
DQG�WKH�VDQGSLSHU��$PRQJ�WKH�LPSRUWDQW�VSHFLHV�LQ�ZHWODQG�DUHDV�RU�IORRGSODLQV�DUH�
WKH�&KDYDUUL��WKH�3LQVLQJR�SHOODU��WKH�ZDWHU�FRFN��LELV�DPRQJ�RWKHUV��2Q�WKH�RWKHU�
KDQG��VSHFLHV�VXFK�DV�WKH�SHOLFDQ�DQG�WKH�IULJDWH�ZHUH�IRXQG��ZKLFK�DUH�FRQVLGHUHG�
PDULQH�ELUGV��EXW�ZKLFK�PDNH�XVH�RI�WKH�PDQJURYH�DV�UHVWLQJ��IHHGLQJ��SHUFKLQJ�DQG�
QHVWLQJ�VLWHV�

7KH�SRVVLEOH�URXWHV�RI�GLVSODFHPHQW�FRQVLGHUHG�IRU�ELUGV�DUH�HVWDEOLVKHG�DFFRUGLQJ�
WR�WKH�SRVVLEOH�SODFHV�RI�SDVVDJH�RI�WKHVH�RUJDQLVPV�RI�QHDUE\�ZHWODQGV�ORFDWHG�WR�
WKH�QRUWK�RI� WKH�SURMHFW� DQG� WR� WKH�VRXWK�RI� LW� �UHVHUYRLU� RI� WKH�6XULTXt�DQG�/HyQ�
ULYHUV���6LQFH�WKH\�LGHQWLILHG�ELUGV�WKDW�KDYH�VRPH�GHSHQGHQFH�RQ�WKHVH�HFRV\VWHPV�
VXFK�DV�PDQJURYHV�ZKHUH�WKH\�ILQG�PRUH�IRRG�DQG�DUHDV�RI�RYHUQLJKW�DQG�QLJKW�UHVW�

)LJXUH�1R�������VKRZV�WKH�IRXU�����SRVVLEOH�DYLIDXQD�GLVSODFHPHQW�URXWHV�LGHQWLILHG�
LQ�WKH�SURMHFW
V�DUHD�RI�LQIOXHQFH��7KHVH�URXWHV�JR�WKURXJK�WKH�IROORZLQJ�FRYHUDJHV��
FOHDQ�SDVWXUHV��FRGH��������JDOOHU\�DQG���RU�ULSDULDQ�IRUHVWV��FRGH��������ULYHUV��FRGH��
������ VHDV� DQG� RFHDQV� �FRGH�� ������ RSHQ� VKUXEV� �FRGH�� ������� KLJK� VHFRQGDU\�
YHJHWDWLRQ��FRGH���������SDOPDUHV��FRGH�����������DQG�$UUDFDFKDO��FRGH�����������
<RX�FDQ�VHH� WKHVH�SRVVLEOH� URXWHV�RQ� WKH�02'B/$B372B$17B��B5XWDV)DXQD�
PDS�
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)LJXUH�1R������ 3RVVLEOH�GLVSODFHPHQW�URXWHV�RI�WKH�DYLIDXQD�SUHVHQW�LQ�WKH�SURMHFW
V�DUHD�RI�LQIOXHQFH
6RXUFH��3UHSDUHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

2Q�WKH�RWKHU�KDQG��WKH�UHJLVWHUHG�VSHFLHV�ZHUH�GLVWULEXWHG�LQ�HLJKW�����WURSKLF�JXLOGV��
LQVHFWLYRUH��SLVFLYRUH��FDUQLYRUH��RPQLYRUH��IUXJLYRURXV��JUDQLYRUH��VFDYHQJHU�DQG�
QHFWDULYRURXV��2I�WKHP��WKH�LQVHFWLYRUHV�ZHUH�WKH�PRVW�DEXQGDQW��ZLWK�������RI�WKH�
VSHFLHV� REVHUYHG� EHORQJLQJ� WR� WKLV� JXLOG�� ZKLOH� WKH� VSHFLHV� FRQVLGHUHG� DV�
VFDYHQJHUV�ZHUH�WKH�OHDVW�UHSUHVHQWDWLYH������)LJXUH�1R���������$W�FRYHUDJH�OHYHO��
LQVHFWLYRUHV�ZHUH� WKH�GRPLQDQW� VSHFLHV� IROORZHG�E\�FDUQLYRURXV�DQG�SLVFLYRURXV�
VSHFLHV�LQ�HLJKW�����RI�WKH�FRYHUDJHV� H[FHSW�IRU�ZRRGHG�SDVWXUHV��3D���ULYHUV��5���
VHFRQGDU\�KLJK�YHJHWDWLRQ��9VD���PDQJURYH�GHQVH�KLJK��0GD���SDOPDUHV��3DOP��DQG�
$UUDFDFKDOHV��$UF��$QQH[��������
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)LJXUH�1R������ 3HUFHQWDJH�RI�RFFXUUHQFH�RI�WKH�WURSKLF�JXLOGV�DFFRUGLQJ�WR�WKH�ELUG�VSHFLHV�SUHVHQW�LQ�WKH�
DUHD�RI�LQIOXHQFH

6RXUFH��3UHSDUHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

$FFRUGLQJ� WR� %LUG/LIH� ,QWHUQDWLRQDO�� WZR� PDLQ� XVHV� ZHUH� LGHQWLILHG� IRU� WKH� ELUGV�
REVHUYHG�LQ�WKH�DUHD��IRRG�DQG�SHWV��$FFRUGLQJ�WR�WKH�DERYH��������RI�UHJLVWHUHG�
ELUGV�DUH�XVHG�DV�SHWV�������KDYH�DQ�H[FOXVLYH�XVH�RI�IRRG�IRU�PDQ�DQG�������FDQ�
EH�XVHG�LQ�ERWK�ZD\V��7KH�UHPDLQLQJ�������RI�WKH�VSHFLHV�GR�QRW�KDYH�D�NQRZQ�
XVH��$QQH[��������

)ROORZLQJ�WKH�JXLGH�RI�WKH�PLJUDWRU\�VSHFLHV�RI�WKH�ELRGLYHUVLW\�LQ�&RORPELD��RI�WKH�
��� VSHFLHV� RI� UHJLVWHUHG� ELUGV�� ��� DUH� FRQVLGHUHG� PLJUDWRU\�� 7KHVH� ��� VSHFLHV�
SUHVHQW�DQ� LQWUDJHQHUDWLRQDO� OLIH�F\FOH��ZKLFK�PHDQV� WKDW� WKH\�KDYH�D�VWUDWHJ\�RI�
VHTXHQWLDO� RFFXSDWLRQ� RI� KDELWDWV�� ZKHUH� HDFK� VHOHFWHG� KDELWDW� SUHVHQWV� WKH�
DSSURSULDWH�FRQGLWLRQV�WR�FDUU\�RXW�RQH�RI�LWV�YLWDO�SURFHVVHV�WR�FRPSOHWH�LWV�OLIH�F\FOH��

7KH�W\SH�RI�PLJUDWLRQ�RI�WKHVH�VSHFLHV�LV�F\FOLFDO�DQG�VHDVRQDO��������RI�WKH�VSHFLHV�
SUHVHQWHG�D� ODWLWXGLQDO�PLJUDWLRQ DQG�������SUHVHQWHG� LW� LQ� WKH� WKUHH�RULHQWDWLRQV�
�ODWLWXGLQDO�� ORQJLWXGLQDO� DQG�DOWLWXGLQDO��� )LQDOO\�� ������RI� WKH� LGHQWLILHG�PLJUDWRU\�
VSHFLHV�DUH�ZLQWHULQJ�ZLWK�SHUPDQHQW�EUHHGLQJ�SRSXODWLRQV� LQ� WKH�FRXQWU\� �7DEOH�
1R��������)LJXUH�1R����������

�� ,EtG���S������������������������������������������������������������������������������������
������������
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7DEOH�1R������ 2ULHQWDWLRQ��PLJUDWLRQ�SROLF\�DQG�FDWHJRU\�RI�UHVLGHQFH�LQ�&RORPELD�RI�WKH����VSHFLHV�
LGHQWLILHG�DV�PLJUDWRU\�LQ�WKH�DUHD�RI�LQIOXHQFH

0LJUDWRU\�VSHFLHV 2ULHQWDWLRQ 3ROLF\
5HVLGHQFH�FDWHJRU\�LQ�

&RORPELD
$FWLWLV�PDFXODULXV /DWLWXGLQDO 7UDQVERUGHU :LQWHULQJ�1R�UHSURGXFWLYH

$UGHD�DOED
/DWLWXGLQDO�

DQG/RQJLWXGLQDO
7UDQVERUGHU

:LQWHULQJ�ZLWK�SHUPDQHQW�
EUHHGLQJ�SRSXODWLRQV

$UGHD�KHURGLDV /DWLWXGLQDO 7UDQVERUGHU
:LQWHULQJ�ZLWK�SHUPDQHQW�
EUHHGLQJ�SRSXODWLRQV

%XEXOFXV�LELV
/DWLWXGLQDO��

/RQJLWXGLQDO�DQG
$OWLWXGLQDO

7UDQVERUGHU
:LQWHULQJ�ZLWK�SHUPDQHQW�
EUHHGLQJ�SRSXODWLRQV

&DWKDUWHV�DXUD /DWLWXGLQDO 7UDQVERUGHU :LQWHULQJ�1R�UHSURGXFWLYH
&KDXQD�FKDYDULD /RQJLWXGLQDO 1DWLRQDO /RFDO�PLJUDWLRQ

&RFF\]XV�DPHULFDQXV /DWLWXGLQDO 7UDQVERUGHU :LQWHULQJ�1R�UHSURGXFWLYH

'HQGURF\JQD�DXWXPQDOLV
$OWLWXGLQDO�

DQG/RQJLWXGLQDO
1DWLRQDO /RFDO�PLJUDWLRQ

(JUHWWD�FDHUXOHD
/DWLWXGLQDO�DQG
$OWLWXGLQDO

7UDQVERUGHU DQG�
QDWLRQDO

:LQWHULQJ�ZLWK�SHUPDQHQW�
EUHHGLQJ�SRSXODWLRQV

(JUHWWD�WKXOD
/DWLWXGLQDO��

/RQJLWXGLQDO�DQG
$OWLWXGLQDO

7UDQVERUGHU DQG�
QDWLRQDO

:LQWHULQJ�ZLWK�SHUPDQHQW�
EUHHGLQJ�SRSXODWLRQV

1XPHQLXV�SKDHRSXV /DWLWXGLQDO 7UDQVERUGHU :LQWHULQJ�1R�UHSURGXFWLYH
3DQGLRQ�KDOLDHWXV /DWLWXGLQDO 7UDQVERUGHU :LQWHULQJ�1R�UHSURGXFWLYH
3HOHFDQXV�RFFLGHQWDOLV /DWLWXGLQDO 7UDQVERUGHU :LQWHULQJ�1R�UHSURGXFWLYH

3KDODFURFRUD[�EUDVLOLDQXV
/DWLWXGLQDO��

/RQJLWXGLQDO�DQG
$OWLWXGLQDO

7UDQVERUGHU DQG�
QDWLRQDO

:LQWHULQJ�ZLWK�SHUPDQHQW�
EUHHGLQJ�SRSXODWLRQV

3OHJDGLV�IDOFLQHOOXV /DWLWXGLQDO 7UDQVERUGHU :LQWHULQJ�1R�UHSURGXFWLYH

3RUSK\ULR�PDUWLQLFXV
$OWLWXGLQDO�

DQG/RQJLWXGLQDO
1DWLRQDO /RFDO�PLJUDWLRQ

7KDODVVHXV�PD[LPXV /DWLWXGLQDO 7UDQVERUGHU
:LQWHULQJ�ZLWK�SHUPDQHQW�
EUHHGLQJ�SRSXODWLRQV

7\UDQQXV�PHODQFKROLFXV
/DWLWXGLQDO�DQG
$OWLWXGLQDO

7UDQVERUGHU DQG�
QDWLRQDO

:LQWHULQJ�ZLWK�SHUPDQHQW�
EUHHGLQJ�SRSXODWLRQV

7\UDQQXV�VDYDQD /DWLWXGLQDO 7UDQVERUGHU
:LQWHULQJ�ZLWK�SHUPDQHQW�
EUHHGLQJ�SRSXODWLRQV

6RXUFH��3UHSDUHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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)LJXUH�1R������ 3HUFHQWDJH�RI�PLJUDWRU\�VSHFLHV�LGHQWLILHG�LQ�WKH�DUHD�RI�LQIOXHQFH�DFFRUGLQJ�WR�WKH�
RULHQWDWLRQ�RI�WKHLU�PLJUDWLRQ�DQG�WKH�UHVLGHQFH�FDWHJRU\�LQ�&RORPELD
6RXUFH��3UHSDUHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

2I�WKH����UHJLVWHUHG�VSHFLHV��RQO\�RQH��WKH�&DULEEHDQ�UDFKD�JXDFD�2UWDOLV�JDUUXOD��
LV� DQ� HQGHPLF� VSHFLHV� IRU� &RORPELD� DQG� WKUHH� VSHFLHV�� WKH� &KDYDUUL� FKDXQD�
FKDYDULD�� WKH� SHFKLEODQ� FDUULTXt� &\DQRFRUD[� DIILQLV� DQG� WKH� VLOYHU� WRFKH�
5DPSKRFHOXV�GLPLGLDWXV��DUH�FRQVLGHUHG�WR�EH�DOPRVW�HQGHPLF�� ����2Q�WKH�RWKHU�
KDQG�� WZR� ���� RI� WKH� UHJLVWHUHG� VSHFLHV�� WKH� ORUD� UHDO�$PD]RQD� IDULQRVD�DQG� WKH�
FKDYDUUL�&��FKDYDULD�DUH�FODVVLILHG�DV�DOPRVW�WKUHDWHQHG�VSHFLHV�LQ�WKH�,8&1�UHG�OLVW
����

/LNHZLVH�����VSHFLHV�DUH�FODVVLILHG� LQ�$SSHQGL[� ,,�DQG�RQH� LQ� WKH�$SSHQGL[� ,,,�RI�
&,7(6��7DEOH�1R���������7KH�DERYH�PHDQV�WKDW�WKH�VSHFLHV�IRXQG�LQ�WKH�$SSHQGL[�
,,�RI�&,7(6��DUH�WKRVH�WKDW�DUH�WKUHDWHQHG��EXW�QRW�WR�WKH�SRLQW�RI�H[WLQFWLRQ�EXW�FRXOG�
UHDFK�LW��VR�LWV�PDUNHWLQJ�LV�FRQWUROOHG��7KRVH�IRXQG�LQ�DSSHQGL[�,,,�DUH�WKRVH�WKDW��

�� 6$/$0$1��3DXO��'21(*$1��7KRPDV�	 &$52��'DYLG��/LVW�RI�%LUGV�RI�&RORPELD��,Q��&RORPELDQ�&RQVHUYDWLRQ��0D\��������
QR�����S������
�� &+$�3$552�+(55(5$��6HUJLR��(&+(95((<�*$/9,6��0DUtD�ÈQJHOD��&Ï5'2%$�&Ï5'2%$��6HUJLR�	�68$�%(&(55$��
$GULDQD��8SGDWHG�OLVW�RI�HQGHPLF�DQG�QHDU�HQGHPLF�ELUGV�RI�&RORPELD��,Q��&RORPELDQ�%LRWD��������YRO������1R�������������
�� 81,Ï1�,17(51$&,21$/�3$5$�/$�&216(59$&,Ï1�'(�/$�1$785$/(=$�± 8,&1��7KH�,8&1�5HG�/LVW�RI�7KUHDWHQHG�
6SHFLHV��9HUVLRQ�������>RQOLQH@�KWWS���ZZZ�LXFQUHGOLVW�RUJ�VHDUFK�>&LWHG�-XO\���������@�
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DOWKRXJK�PDUNHWLQJ�LV�ORFDOO\�FRQWUROOHG��UHTXLUHV�WKH�FRRSHUDWLRQ�RI�RWKHU�FRXQWULHV�
WR�SUHYHQW�LOOHJDO�PDUNHWLQJ ���

7KH�HQGHPLF�VSHFLHV�ZDV�REVHUYHG�ZKHUH�WKH�SRUW�WHUPLQDO�ZRXOG�EH�ORFDWHG��WKH�
DOPRVW�HQGHPLF�VSHFLHV�ZHUH�REVHUYHG�LQ�WKH�DFFHVV�URDG�WR�WKH�SRUW�WHUPLQDO��7KH�
VSHFLHV�OLVWHG�DV�1HDU�7KUHDWHQHG�LQ�,8&1�DQG�LQ�WKH�$SSHQGL[�,,�RI�&,7(6�ZHUH�
REVHUYHG�LQ�WKH�DFFHVV�URDG��WKH�SRUW�WHUPLQDO�DQG�LQ�WKH�YLDGXFW��ZKLOH�WKH�VSHFLHV�
ORFDWHG� LQ� WKH�$SSHQGL[� ,,,� RI�&,7(6�ZDV� REVHUYHG� LQ� WKH� SRUW� WHUPLQDO� DQG� WKH�
YLDGXFW��)LJXUH�1R�������DQG�$QQH[��������

)LJXUH�1R������ *HRJUDSKLF�ORFDWLRQ�RI�WKH�HQGHPLF��QHDU�HQGHPLF�DQG�LQWHUHVWLQJ�VSHFLHV�DQG�WKRVH�
FODVVLILHG�LQ�&,7(6��,8&1�SUHVHQW�LQ�WKH�DUHD�RI�LQIOXHQFH

6RXUFH��3UHSDUHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH� UHPDLQLQJ� ��� LGHQWLILHG� VSHFLHV� DUH� FODVVLILHG� DV� VSHFLHV� LQ�PLQRU� FRQFHUQ��
ZKLFK�LQGLFDWHV�WKDW�WKH\�GR�QRW�PHHW�WKH�HYDOXDWLRQ�FULWHULD�WR�FODVVLI\�WKHP�LQ�DQ\�

�� &219(17,21�21� ,17(51$7,21$/� 75$'(� ,1� 7+5($7(1('�:,/'/,)(�63(&,(6� &,7(6�� /LVW� RI� &,7(6� VSHFLHV��
>RQOLQH@�KWWS���FKHFNOLVW�FLWHV�RUJ���HV�>FLWHG�-XO\���������@
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FDWHJRU\� RI� WKUHDW� �7DEOH�1R�� ������� ,W� VKRXOG� EH�QRWHG� WKDW� QRQH�RI� WKH� VSHFLHV�
UHJLVWHUHG�LQ�WKH�DUHD�ZDV�UHSRUWHG�LQ�5HVROXWLRQ������RI������� QRU�LQ�WKH�UHG�ERRN�
RI�%LUGV�RI�&RORPELD ���

7KH�&DULEEHDQ�JXDFKDUDFD�2��JDUUXOD�DQG�WKH�SHFKLEODQFR�FDUULRQ�&��DIILQLV�ZHUH�
IRXQG�RQO\� LQ� WKH�GHQVH� IORRGHG�QRQ�ZRRGHG�KHUEDJH� �+GLQD��DQG� WKH�RWKHU� WZR�
VSHFLHV� ZHUH� IRXQG� LQ� FOHDQ� SDVWXUHV� �3O��� ZRRGHG� SDVWXUHV� �3D�� H[FHSW� 5��
GLPLGLDWXV���JDOOHU\�DQG���RU�ULSDULDQ� IRUHVW� �%JU��DQG�GHQVH�IORRGHG��QRQ�ZRRGHG�
KHUEDJH �+GLQD��

7KH� &DULEEHDQ� JXDFKDUDFD� 2�� JDUUXOD�� DQ� HQGHPLF� VSHFLHV� RI� &RORPELD�� LV�
GLVWULEXWHG�LQ�ORZODQGV�DURXQG�������� ������PHWHUV�DERYH�VHD�OHYHO��PDLQO\�LQ�WKH�
1RUWK� &DULEEHDQ� ]RQH� ZKLFK� JRHV� IURP� WKH� *XOI� RI� 8UDEi� WR� WKH� /D� *XDMLUD�
SHQLQVXOD�DQG�IURP�WKH�ORZHU�$WUDWR�5LYHU�WR�WKH�PLGGOH�SDUW�RI�WKH�0DJGDOHQD�5LYHU�
YDOOH\��

7KH�FKDYDUUL�&��FKDYDULD�� WKH�SHFKLEODQFR�FDUULTXt�&��DIILQLV�DQG� WKH� WRFKH�VLOYHU�
SHDN� 5�� GLPLGLDWXV�� DUH� FRQVLGHUHG� DOPRVW� HQGHPLF� VSHFLHV� EHFDXVH� WKHLU�
JHRJUDSKLF� GLVWULEXWLRQ� LQ�&RORPELD� LV� DW� OHDVW� ����RI� WKHLU� NQRZQ� JHRJUDSKLFDO�
GLVWULEXWLRQ�DQG�WKH\�DUH�GLVWULEXWHG�LQ�ORZ�ODQGV�DURXQG�������� ������PHWHUV�DERYH�
VHD� OHYHO�DQG�DW�PHGLXP�HOHYDWLRQV�UDQJLQJ� IURP�����WR������PHWHUV�DERYH�VHD�
OHYHO��,W�LV�FRPPRQ�WR�ILQG�WKHVH�VSHFLHV�LQ�WKH�1RUWK�&DULEEHDQ�=RQH��6LHUUD�1HYDGD�
GH� 6DQWD� 0DUWD�� 6HUUDQLD� GH� 3HULMi�0RWLORQHV�� :HVWHUQ� VORSH� RI� WKH� :HVWHUQ�
&RUGLOOHUD��VORSHV�RI�WKH�9DOOH�GHO�&DXFD��VORSHV�RI�WKH�&HQWUDO�&RUGLOOHUD�DQG�VORSHV�
RI� WKH� KLJK� YDOOH\� RI� WKH� 0DJGDOHQD� 5LYHU�� ,W� VKRXOG� EH� QRWHG� WKH� SUHVHQFH� RI�
&RFF\FXD� SXPLOD�� D� VSHFLHV� WKDW� LV� FRQVLGHUHG� RI� LQWHUHVW� WR� &RORPELD�� VLQFH�
EHWZHHQ����DQG�����RI�LWV�NQRZQ�JHRJUDSKLFDO�GLVWULEXWLRQ�LV�LQ�WKH�FRXQWU\ ����

7KH�ORUD�UHDO�$PD]RQD�IDULQRVD�DQG�(O�FKDYDUUL$��&KDYDUULD�DUH�FODVVLILHG�DV�1HDU�
7KUHDWHQHG�6SHFLHV� LQ� WKH� ,8&1�5HG�/LVW ����7KH� UHDVRQ�ZK\� WKHVH�VSHFLHV�DUH�
FODVVLILHG�LQ�WKLV�FDWHJRU\�LV�WKDW��ZRUOGZLGH��WKHLU�SRSXODWLRQV�KDYH�D�WHQGHQF\�WR�
GHFUHDVH�GXH WR�WKH�ORVV�RI�KDELWDW�GXH�WR�IRUHVW�GHIRUHVWDWLRQ��IRU�$��IDULQRVD��DQG�

�� &2/20%,$��0,1,675<�2)�(19,5210(17�$1'�6867$,1$%/(�'(9(/230(17��5HVROXWLRQ�������)HEUXDU\������������
2S��FLW�
�� 5(1-,)2���/XLV�0LJXHO��)5$1&2�0$<$��$QD�PDUtD��$0$<$�(63,1(/��-XDQ�'DYLG��.$77$1��*XVWDYR�	�/Ï3(=�/$1Ò6��
%HUQDEp��5HG�ERRN�RI�ELUGV�RI�&RORPELD��5HVHDUFK� ,QVWLWXWH�RI�%LRORJLFDO�5HVRXUFHV�$OH[DQGHU�YRQ�+XPEROGW��0LQLVWU\�RI�
(QYLURQPHQW��6HULHV�RI�UHG�ERRNV�RI�WKUHDWHQHG�VSHFLHV�RI�&RORPELD��%RJRWi��������S�������,6%1���������������
�� ,EtG���S���������
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GUDLQDJH� RI� ZHWODQGV� �IRU� &�� FKDYDULD��� DV� ZHOO� DV� WKH� LQFUHDVH� RI� KXQWLQJ� IRU�
FRPPHUFLDOL]DWLRQ�WR�EH�XVHG�DV�IRRG�DQG�DV�SHWV�� ����

%HORZ�DUH�VRPH�HFRORJLFDO�DVSHFWV�IRU�WKH�VSHFLHV LGHQWLILHG�DV�HQGHPLF��FULWLFDOO\�
HQGDQJHUHG�DQG�WKRVH�WKDW�DUH�FRQVLGHUHG�HFRORJLFDOO\�LPSRUWDQW�

7DEOH�1R������ (FRORJLFDO�DVSHFWV�RI�WKH�&DULEEHDQ�JXDFKDUDFD�2UWDOLV�JDUUXOD

6FLHQWLILF�QDPH��2UWDOLV�JDUUXOD
&RPPRQ� QDPH� &DULEEHDQ�
*XDFKDUDFD

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG�
'HQVH� IORRGHG� QRW� ZRRGHG� KHUEDJH�
�+GLQD���������

+DELWDW�DQG�DUHDV�RI�LPSRUWDQFH�IRU�EUHHGLQJ�DQG�UHSURGXFWLRQ

7KH\�OLYH�LQ�GHQVH�WKLFNHWV��LQ�VTXDW�GHFLGXRXV�IRUHVWV��VHFRQGDU\�JURZWK�IRUHVWV��
DULG�VFUXE��IRUHVWV�DORQJ�ULYHUV�DQG�PDQJURYHV��7KH\�DUH�FRPPRQ�LQ�KXPLG�IRUHVW�
HGJHV�DW�WKH�QRUWKHUQ�EDVH�RI�WKH�$QGHV�

+DELWV�DQG�EHKDYLRU

,WV� GLHW� FRQVLVWV� PDLQO\� RI� IUXLWV� �6LPDUXED� JODXFD�� +DPHOLD� SDWHQV�� 3VLGLXP�
JXDMDYD�� &HFURSLD� VS� DQG� 3K\WRODFFD� ULYLQRLGHV�� DQG� SODQWV� OHDYHV� VXFK� DV�
9HUQRQLD�SDWHQV�DQG�2\HGDHD�YHUEHVLQRLGHV ����7KH�SRVWXUHV�FRQVLVW�RI�WKUHH�����
URXJK�WH[WXUHG�ZKLWH�HJJV�ZKRVH�LQFXEDWLRQ�WDNHV�DSSUR[LPDWHO\����GD\V��WKH\�
DUH�QRLV\�DQLPDOV��WKH\�IRUP�ODUJH�JURXSV�RI�PRUH�WKDQ�VL[�����LQGLYLGXDOV��7KH\�
DUH�PDLQO\�DUERUHDO��WKH\�JR�GRZQ�WR�WKH�JURXQG�ZLWK�OLWWOH�IUHTXHQF\�LQ�VHDUFK�RI�
IRRG���

�� 81,21�,17(51$&,21$/�3$5$�/$�&216(59$&,Ï1�'(�/$�1$785$/(=$�± 8,&1��$PD]RQD�
IDULQRVD�� 7KH� ,8&1� 5HG� /LVW� RI� 7KUHDWHQHG� 6SHFLHV�� ����� 9HUVLRQ�� >RQOLQH@�
KWWS���ZZZ�LXFQUHGOLVW�RUJ�VHDUFK�>FLWHG�-XO\���������@
�� 81,21�,17(51$&,21$/�3$5$�/$�&216(59$&,Ï1�'(�/$�1$785$/(=$�± 8,&1��&KD�XQD�
FKD� YDULD�� 7KH� ,8&1� 5HG� /LVW� RI� 7KUHDWHQHG� 6SHFLHV�� 9HUVLRQ� ������ >RQOLQH@�
KWWS���ZZZ�LXFQUHGOLVW�RUJ�VHDUFK�>FLWHG�-XO\���� ����@
�� +,/7<��6��/���%52:1��:��/������� $�JXLGH�WR�WKH�ELUGV�RI�&RORPELD��3ULQFHWRQ�8QLYHUVLW\�3UHVV��
3ULQFHWRQ�
��$9,%$6(�� ������ 2UWDOLV� JDUUXOD�� $YDLODEOH� RQ� WKH� LQWHUQHW� DW�� KWWS���DYLEDVH�EVF�
HRF�RUJ�VSHFLHV�MVS"ODQJ (1	DYLEDVHLG %���(%�&&�&(�'����>&LWHG�RQ�����������@�
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6FLHQWLILF�QDPH��2UWDOLV�JDUUXOD
&RPPRQ� QDPH� &DULEEHDQ�
*XDFKDUDFD

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG�
'HQVH� IORRGHG� QRW� ZRRGHG� KHUEDJH�
�+GLQD���������

7KUHDWV
,8&1��0LQRU�FRQFHUQ�� /&

$OWKRXJK�LW�LV�QRW�LQ�WKUHDW�FDWHJRU\�DQG�ZDV�FRQVLGHUHG�DV�FRPPRQ�XQWLO�������,W�
LV�VWLOO�FRQVLGHUHG�FRPPRQ�LQ�LWV�UDQJH�RI�GLVWULEXWLRQ�

'LVWULEXWLRQ

,W�LV�DQ�HQGHPLF�VSHFLHV�RI�&RORPELD��LWV�GLVWULEXWLRQ�LV�UHVWULFWHG�WR�WKH�QRUWKZHVW�
RI�&RORPELD��EHWZHHQ�WKH�ZHVWHUQ�VORSH�RI� WKH�6LHUUD�1HYDGD�GH�6DQWD�0DUWD��
WKH� EDVLQ� RI� WKH� 6LQ~� ULYHU� DQG� WKH� ORZHU� YDOOH\� RI� WKH� &DXFD� ULYHU� DQG� WKH�
0DJGDOHQD�ULYHU���

7DEOH�1R������ (FRORJLFDO�DVSHFWV�RI�WKH�&KDYDUUt�&KDXQD�FKDYDULD
&LHQWLILF�QDPH��&KDXQD�FKDYDULD
&RPPRQ�QDPH��&KDYDUUt

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG��

&OHDQ�3DVWXUHV��3O�� ����

:RRGHG�SDVWXUHV��3D�� ����

*DOOHU\�DQG���RU�ULSDULDQ�IRUHVW��%JU�� ����
'HQVH� IORRGHG� QRW� ZRRGHG� KHUEDJH� �+GLQD� �
�������

+DELWDW�DQG�DUHDV�RI�LPSRUWDQFH�IRU�EUHHGLQJ�DQG�UHSURGXFWLRQ

�� ,EtG
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&LHQWLILF�QDPH��&KDXQD�FKDYDULD
&RPPRQ�QDPH��&KDYDUUt

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG��

&OHDQ�3DVWXUHV��3O�� ����

:RRGHG�SDVWXUHV��3D�� ����

*DOOHU\�DQG���RU�ULSDULDQ�IRUHVW��%JU�� ����
'HQVH� IORRGHG� QRW� ZRRGHG� KHUEDJH� �+GLQD� �
�������

7KLV�VSHFLHV�LV�DVVRFLDWHG�ZLWK�DUHDV�RI�PDUVKHV��ODNHV�DQG�VZDPSV�DVVRFLDWHG�ZLWK�VORZ�IORZLQJ�
ULYHUV�RU�IORRGSODLQV�VXUURXQGHG�E\�IRUHVWV �� �GHO�+R\R HW�DO� ������

7KH�QHVWV�DUH�IRUPHG�E\�OHDI�OLWWHU�REWDLQHG�IURP�WKH�PDUVKHV��QRUPDOO\�WKH\�OD\�EHWZHHQ���DQG ��
HJJV�EHWZHHQ�WKH�PRQWKV�RI�2FWREHU�DQG�1RYHPEHU��DOWKRXJK�WKH�XSEULQJLQJ�FRQWLQXHV�GXULQJ�
WKH�\HDU�

+DELWV�DQG�EHKDYLRU

7KH\�FDQ�EH�IRXQG�IURP�VROLWDLUHV�WR�FRXSOHV�RU�VPDOO�JURXSV��:KHQ�WKH\�DUH�LQ�KHDW�RU�WDNLQJ�FDUH�
RI�FKLFNV�WKHLU�FKDUDFWHU�LV�TXLWH�DJJUHVVLYH

7KLV�VSHFLHV�LV�H[FOXVLYHO\�YHJHWDULDQ��IHHGLQJ�PDLQO\�RQ�WKH�JUHHQ�SDUWV�RI�VXFFXOHQW�SODQWV��VXFK�
DV�WKH�6ZDPS 1DLO��/XGZLJLD�OHSWRFDUSD��DQG�ZDWHUFUHVV �/XGZLJLD�KHOPLQWKRUUKL]D����

7KUHDWV
,8&1��$OPRVW�7KUHDWHQHG�� 17

,W�LV�LQ�17�&DWHJRU\��,8&1���IRU�SUHVHQWLQJ�VPDOO�SRSXODWLRQV�DQG�EHLQJ�LQ�UHVWULFWHG�DUHDV��7KH�
PDLQ�WKUHDWV�DUH�DVVRFLDWHG�ZLWK�WKH�ORVV�RI�KDELWDWV�IRU�DJULFXOWXUDO�DQG�OLYHVWRFN�XVH����$PRQJ�
RWKHU�WKUHDWV�FDQ�EH�LGHQWLILHG�WKH�FROOHFWLRQ�RI�HJJV��WKH�FDSWXUH�DV�SHWV�DQG�WKH�SRVVLEOH�LOOHJDO�
KXQWLQJ�LQ�VRPH�DUHDV��

'LVWULEXWLRQ

�� '(/�+2<2��-���$��(//,27�<�-��6$5*$7$/��(GV����������+DQGERRN�RI� WKH�%LUGV�RI� WKH�:RUOG��
9ROXPH����2VWULFK�WR�'XFNV��/\Q[�(GLFLRQV��%DUFHORQD��(VSDxD�
�� 81,9(56,'$'� ,&(6,�� :LNL� %LUGV� RI� &RORPELD�� $YDLODEOH� RQ� WKH� LQWHUQHW� DW��
�KWWSV���ZZZ�LFHVL�HGX�FR�ZLNLBDYHVBFRORPELD�WLNL�LQGH[�SKS"SDJH &KDYDUULD!�� >FLWDGR� HO�
����������@�
�� 1$5$1-2�� /�� *�� ������ $VSHFWV� RI� WKH� ELRORJ\� RI� WKH� +RUQHG� 6FUHDPHU� LQ� VRXWKZHVWHUQ�
&RORPELD� :LOVRQ�%XOOHWLQ ������������
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&LHQWLILF�QDPH��&KDXQD�FKDYDULD
&RPPRQ�QDPH��&KDYDUUt

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG��

&OHDQ�3DVWXUHV��3O�� ����

:RRGHG�SDVWXUHV��3D�� ����

*DOOHU\�DQG���RU�ULSDULDQ�IRUHVW��%JU�� ����
'HQVH� IORRGHG� QRW� ZRRGHG� KHUEDJH� �+GLQD� �
�������

&KDXQD� FKDYDULD� LV� IRXQG� LQ� QRUWKZHVWHUQ� 9HQH]XHOD� �QHDU� /DNH� 0DUDFDLER�� DQG� QRUWKHUQ�
&RORPELD��EHWZHHQ�WKH�$WUDWR�YDOOH\�WR�WKH�HDVW�RI�WKH�6DQWD�0DUWD�PDUVK��DQG�FORVH�WR�WKH�&HVDU�
YDOOH\�DQG�VRXWK�RI�%ROLYDU����

7DEOH�1R������ (FRORJLFDO�DVSHFWV�RI�WKH�SHFKLEODQFR�FDUULTXt�&\DQRFRUD[�DIILQLV
6FLHQWLILF�QDPH��&\DQRFRUD[�DIILQLV�
&RPPRQ�QDPH��FDUULTXt�SHFKLEODQFR

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG��
'HQVH� IORRGHG� QRW� ZRRGHG� KHUEDJH� �+GLQD� �
�������

+DELWDW�DQG�DUHDV�RI�LPSRUWDQFH�IRU�EUHHGLQJ�DQG�UHSURGXFWLRQ

,W�LQKDELWV�LQ�GU\�IRUHVWV�WR�KXPLG�DQG�SOXYLDO��SUHIHUV�HGJHV��VHFRQGDU\�IRUHVW�DQG�RSHQ�PRXQWDLQV�
�+LOW\�	�%URZQ������
7KH\�DUH�PRQRJDPRXV�DQLPDOV��WKHLU�SRVWXUHV�FRQVLVW�RI�IRXU�HJJV�ZKLFK�DUH�LQFXEDWHG�E\�WKH�
IHPDOH�DQG�KDWFK�DIWHU����GD\V

+DELWV�DQG�EHKDYLRU

,W�LV�D�VK\�DQG�GLVFUHHW�ELUG�WKDW�LV�JHQHUDOO\�PDLQWDLQHG�DPRQJ�WKH�GHQVH�YHJHWDWLRQ��DOWKRXJK LW�
LV�FRPPRQO\�IRXQG�LQ�JURXSV�RI�XS�WR�VL[�����LQGLYLGXDOV �� �+LOW\�	�%URZQ������

�� +,/7<�	� %52:1��2S��FLW�
�� ,EtG
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6FLHQWLILF�QDPH��&\DQRFRUD[�DIILQLV�
&RPPRQ�QDPH��FDUULTXt�SHFKLEODQFR

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG��
'HQVH� IORRGHG� QRW� ZRRGHG� KHUEDJH� �+GLQD� �
�������

7KH\�IHHG�PDLQO\�RQ�LQVHFWV��OL]DUGV��VPDOO�IURJV�DQG�GLIIHUHQW�W\SHV�RI�IUXLWV�

7KUHDWV

,8&1��0LQRU�FRQFHUQ�� /&

7KH�SRSXODWLRQ�LV�VWDEOH�DQG�WKHUH�LV�QR�HYLGHQFH�RI�VXEVWDQWLDO�GHFOLQH�RU�WKUHDWV�

'LVWULEXWLRQ
,WV�UDQJH�RI�GLVWULEXWLRQ�LQFOXGHV�&RORPELD��&RVWD�5LFD��3DQDPD�DQG�9HQH]XHOD�

7DEOH�1R������ (FRORJLFDO�DVSHFWV�RI�WKH�VLOYHU�SHDN�WRFKH�5DPSKRFHOXV�GLPLGLDWXV
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6FLHQWLILF�QDPH��5DPSKRFHOXV�GLPLGLDWXV
&RPPRQ�QDPH� 7RFKH�SLFR�GH�SODWD

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG�

&OHDQ�3DVWXUHV��3O�� ����

'HQVH� IORRGHG� QRQ�ZRRGHG� KHUEDJH� �+GLQD� �
�������

*DOOHU\�DQG���RU�ULSDULDQ�IRUHVW��%JU�� ����
$UUDFDFKDO �$UF�� �������

+DELWDW�DQG�DUHDV�RI�LPSRUWDQFH�IRU�EUHHGLQJ�DQG�UHSURGXFWLRQ

7KLV�VSHFLHV�OLYHV�LQ�FOHDULQJV�ZLWK�EXVKHV��FXOWLYDWHG�DUHDV�DQG�MXQJOH�HGJHV�

+DELWV�DQG�EHKDYLRU

7KLV� VSHFLHV� LV� XVXDOO\� IRXQG� LQ� XQGHUVWRU\� JURXSV�� DORQJ� JDUGHQV� DQG� FOHDULQJV�� RI� GLXUQDO�
EHKDYLRU�DQG�WKDW�IHHGV�PDLQO\�RQ�IUXLWV�DQG�LQVHFWV����

7KHUH�DUH�UHFRUGV�RI�QHVWV�RI�WKLV�VSHFLHV�EHWZHHQ�-DQXDU\�DQG�0DUFK�ZLWK�WZR�EOXH�HJJV�ZLWK�
GDUN�VSRWV�

7KUHDWV

,8&1��0LQRU�&RQFHUQ�� /&

7KH�SRSXODWLRQ�LV�VWDEOH�DQG�WKHUH�LV�QR HYLGHQFH�RI�VXEVWDQWLDO�GHFOLQH�RU�WKUHDWV�

'LVWULEXWLRQ

�� ,EtG�
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6FLHQWLILF�QDPH��5DPSKRFHOXV�GLPLGLDWXV
&RPPRQ�QDPH� 7RFKH�SLFR�GH�SODWD

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG�

&OHDQ�3DVWXUHV��3O�� ����

'HQVH� IORRGHG� QRQ�ZRRGHG� KHUEDJH� �+GLQD� �
�������

*DOOHU\�DQG���RU�ULSDULDQ�IRUHVW��%JU�� ����
$UUDFDFKDO �$UF�� �������

7KLV� VSHFLHV� LV� GLVWULEXWHG� WKURXJKRXW� WKH� 0DJGDOHQD� 9DOOH\�� &RUGLOOHUD� 2FFLGHQWDO� DQG� WKH�
&DULEEHDQ�UHJLRQ�XS�WR�6LHUUD�1HYDGD�6DQWD�0DUWD�XS�WR������PDVO�

7DEOH 1R������ (FRORJLFDO�DVSHFWV�RI�WKH ORUD�UHDO�$PD]RQD�IDULQRVD
&LHQWLILF�QDPH��$PD]RQD�IDULQRVD�
&RPPRQ�QDPH��/RUD�5HDO�RU�6LOYHU�H\H�ORUD

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG�

*DOOHU\�DQG���RU�ULSDULDQ�IRUHVW��%JU�� ����
2SHQ�VKUXE �$UD�� �����

+DELWDW�DQG�DUHDV�RI�LPSRUWDQFH�IRU�EUHHGLQJ�DQG�UHSURGXFWLRQ

,W�LQKDELWV�KXPLG�DQG�YHU\�KXPLG�IRUHVWV��HGJHV�RI�IRUHVWV��JDOOHU\�IRUHVWV�DQG�VHPL�RSHQ�DUHDV�
ZLWK�YHJHWDWLRQ�LQ�VHFRQGDU\�VXFFHVVLRQ� ���

+DELWV�DQG�EHKDYLRU

,W�IHHGV�RQ�IUXLWV�RI�YDULRXV�VSHFLHV��VRPH�RI�WKHP�DUH��(XWHUSH�VS���%URVLPXP�VS���,QJD�VS���'XVVLD�
VS���(VFKZHLOHUD�VS���3LWKHFHOORELXP�VS���7HWUDJDVWULV�VS���'LDOLXP�JXLDQHQVLV��3HULWDVVD�FRPSWD��
6ORDQHD�JUDQGLIORUD�DQG�&RULPD�PDFURFDUSD��,W�DOVR�FRQVXPHV�IORZHUV��DULRV�RI�&DVVHDULD�VS��DQG�
QHFWDU�RI�7DEHEXLD�LQVLJQLV���

�� $9,%$6(��2S��FLW�
�� +,/7<�	� %52:1��2S��FLW�



02',),&$7,21�2)�(19,5210(17$/�/,&(16(�)25�7+(
352-(&7�2)�&216758&7,21�$1'�23(5$7,21�2)�$�62/,'�
%8/.�&$5*2(6�3257�7(50,1$/�,1�7+(�081,&,3$/,7<�2)�

785%2

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($ 3DJH ��� RI ���

*$7��������&$�$0�3,2��� 5HYLHZ��

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
&$3����B7'(1*�2.�)
>0HGHOOLQ@������

&LHQWLILF�QDPH��$PD]RQD�IDULQRVD�
&RPPRQ�QDPH��/RUD�5HDO�RU�6LOYHU�H\H�ORUD

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG�

*DOOHU\�DQG���RU�ULSDULDQ�IRUHVW��%JU�� ����
2SHQ�VKUXE �$UD�� �����

(YLGHQFH�RI�UHSURGXFWLRQ�DW�WKH�EHJLQQLQJ�RI�-DQXDU\��7KH\�QHVW�LQ�KROORZV�RI�SDOPV�DQG�WUHHV��
7KH\�XVXDOO\�SXW�WKUHH�����WR�IRXU�����HJJV�ZKRVH�LQFXEDWLRQ�SHULRG�LV����WR����GD\V��$�QHVW�LQ�WKH�
FDYLW\�LQ�D�VWRQH�ZDOO�KDV�DOVR�EHHQ�UHSRUWHG����*HQHUDOO\��LW�UHPDLQV�LQ�ODUJH�JURXSV�RU�LQ�SDLUV�

7KUHDWV

,8&1��1HDU�7KUHDWHQHG�� 17
&,7(6��$SSHQGL[�,,

7KH�PDLQ�WKUHDW�LV�WKH�ORVV�RI�KDELWDW��FRPELQHG�ZLWK�WKH�VXVFHSWLELOLW\�WR�KXQWLQJ�DQG�FDSWXUH��

'LVWULEXWLRQ

)URP�0H[LFR�DQG�WKURXJKRXW�&HQWUDO�$PHULFD�WR�%UD]LO��,Q�&RORPELD�LW�UHDFKHV�XS�WR������P�DERYH�
VHD�OHYHO�LQ�WKH�ORZODQGV�RI�WKH�3DFLILF�&RDVW��$OVR��LQ�WKH�PLGGOH�YDOOH\�RI�WKH�0DJGDOHQD�5LYHU�
DQG�HDVW�RI�WKH�$QGHV�LQ�WKH�6HUUDQLD�GH�6DQ�-DFLQWR��ZHVWHUQ�EDVH�RI�WKH�6HUUDQLD�GH�3HULMi�DQG�
WKH�GHSDUWPHQW�RI�6XFUH���

7DEOH�1R������ (FRORJLFDO�DVSHFWV�RI�WKH�FXFOLOOR�HQDQR�&RFF\FXD�SXPLOD

�� ,ELG
�� '(/�+2<2��-���&2//$5��1�-���&+5,67,(��'�$���(//,277��$��DQG�)LVKSRRO��/�'�&������� +%:�
DQG� %LUG/LIH� ,QWHUQDWLRQDO� ,OOXVWUDWHG� &KHFNOLVW� RI� WKH� %LUGV� RI� WKH�:RUOG�� /\Q[� (GLFLRQV� %LUG/LIH�
,QWHUQDWLRQDO�
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6FLHQWLILF�QDPH��&RFF\FXD�SXPLOD
&RPPRQ�QDPH��&XFOLOOR�HQDQR�R�UDELFRUWR

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG�
&OHDQ�SDVWXUHV �3O�� ����

+DELWDW�DQG�DUHDV�RI�LPSRUWDQFH�IRU�EUHHGLQJ�DQG�UHSURGXFWLRQ

,W�LQKDELWV�GHFLGXRXV�WURSLFDO�IRUHVWV��JDOOHU\�IRUHVWV��RSHQ�DUHDV��JUDVVODQGV�ZLWK�VFDWWHUHG�WUHHV��
GU\�VFUXE�DQG�VHFRQGDU\�IRUHVWV��1RZDGD\V� LW�LV�REVHUYHG�LQ�GHIRUHVWHG�IRUHVWV�LQ�KXPLG�DQG�YHU\�
KXPLG�UHJLRQV����

+DELWV�DQG�EHKDYLRU

,W� SUREDEO\� UHSURGXFHV� WKURXJKRXW� WKH� \HDU�� ,W� LV� D� PRQRJDPRXV� RU� SRO\DQGULF� VSHFLHV� DQG�
VRPHWLPHV�WZR�IHPDOHV�FDQ�OD\�LQ�WKH�VDPH�QHVW��,WV�QHVW�LV�D�VKDOORZ�DQG�IOLPV\�SODWIRUP�EXLOW�
ZLWK�VWLFNV��OHDYHV�DQG�WHQGULOV�LQ�WKH�FURZQ�RI�D�ORZ�WUHH��7KH�VL]H�RI�LWV�SRVWXUH�LV���RU���ZKLWH�
HJJV�ZKLFK�FRXOE�EH�LQFXEDWHG�E\�ERWK�VH[HV��%RWK�SDUHQWV�DUH�UHVSRQVLEOH�IRU�WKH�FDUH�RI�WKH�
FKLFNV�ZKR�DFTXLUH�DOPRVW�DOO�WKH�SOXPDJH�FORVH�WR�GD\����DIWHU�KDWFKLQJ�DQG�OHDYH�WKH�QHVW�IURP�
GD\����WR�GD\������

,W�IHHGV�RQ�LQVHFWV��HVSHFLDOO\�FDWHUSLOODUV�DQG�Q\PSKV�RI�WKH�0HPEUDFLGDH�IDPLO\��,W�DOVR�LQFOXGHV�
EHHWOHV��GUDJRQIOLHV�DQG�FLFDGDV�LQ�LWV�GLHW�

,W�LV�D�JHQHUDOO\�VROLWDU\�DQG�OLWWOH�DFWLYH�ELUG�WKDW�JRHV�XQQRWLFHG�PXFK�RI�WKH�WLPH��,W�ORRNV�IRU�SUH\�
LQ�LQWHUQDO�DQG�H[WHUQDO�EUDQFKHV�RI�WKH�YHJHWDWLRQ�DQG�VRPHWLPHV�IHHGV�RQ�WKH�JURXQG��/LNH�RWKHU�
FXFNRRV�LW�VKDNHV�DQG�MDZV�LWV�SUH\�EHIRUH�LQJHVWLQJ�LW�ZKLFK�DOORZV�LW�WR�HOLPLQDWH�VRPH�W\SH�RI�
GHIHQVLYH�VHFUHWLRQ���

7KUHDWV
,8&1��0LQRU�FRQFHUQ�± /&

7KH�SRSXODWLRQ�LV�EHOLHYHG�WR�EH�LQFUHDVLQJ��EHFDXVH�WKH�GHJUDGDWLRQ�RI�KDELWDWV�KDV�JHQHUDWHG�
QHZ�KDELWDWV�IRU�WKHLU�GHYHORSPHQW��

�� +,/7<�	� %52:1��2S��FLW�
�� 3$<1(��5��%� &RFF\FXD�SXPLOD 3S������,Q��'(/�+2<2��-���(//,27��$��<�6$5'$7$/��-��������
+DQGERRN�RI�WKH�%LUGV�RI�WKH�:ROG��9RO����2VWULFK�WR�'XFNV��/\Q[�HGLWLRQV��%DUFHORQD�����S�
�� ,ELG
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6FLHQWLILF�QDPH��&RFF\FXD�SXPLOD
&RPPRQ�QDPH��&XFOLOOR�HQDQR�R�UDELFRUWR

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG�
&OHDQ�SDVWXUHV �3O�� ����

'LVWULEXWLRQ
,W� LV� LQ�&RORPELD��9HQH]XHOD�DQG� WKH�QRUWKZHVW�SDUW�RI�%UD]LO�� LW� LV�GLVWULEXWHG� LQ� WKH�&DULEEHDQ�
UHJLRQ�IURP�WKH�HDVWHUQ�GHSDUWPHQW�RI�$WOiQWLFR�WR�WKH�ZHVWHUQ�EDVH�RI�WKH�6LHUUD�1HYDGD�GH�6DQWD�
0DUWD��$OVR��LQ�WKH�QRUWK�RI�WKH�6HUUDQLD�GHO�3HULMi��WKH�PLGGOH�YDOOH\�RI�WKH�0DJGDOHQD�5LYHU�DQG�
IURP�WKH�VDYDQQDK�RI�%RJRWi�WR�WKH�VRXWK�RI�7ROLPD��,WV�ORFDWHG�(DVW�RI�WKH�$QGHV�IURP�1RUWH�GH�
6DQWDQGHU�WR�$UDXFD��0HWD�DQG�ZHVW�RI�&DTXHWi�

,Q�UHODWLRQ�WR�WKH�VSHFLHV�RI�HFRQRPLF��HFRORJLFDO�DQG�FXOWXUDO�LPSRUWDQFH��LQ�$QQH[�
������WKH�XVHV�RI�WKH�DYLIDXQD�SUHVHQW�LQ�WKH�DUHD�FDQ�EH�REVHUYHG��ZKHUH�WKH\�DUH�
PRVWO\�XVHG�DV�FRPSDQLRQ�DQLPDOV�DQG�DV�D�VRXUFH�RI�VHFRQGDU\�IRRG��,Q�UHODWLRQ�
WR�WKH�ELUGV�RI�FXOWXUDO�DQG�HFRQRPLF�LPSRUWDQFH�IRU�WKHLU�XVH�DV�SHWV�DUH�WKH�UR\DO�
ORUD��WKH�\HOORZ�KHDGHG�SDUURW�DQG�WKH�WDQQHG�SDUDNHHW�DV�WKH�PRVW�LPSRUWDQW��)URP�
DQ� HFRORJLFDO� SRLQW� RI� YLHZ�� WKH� JURXS� RI� ELUGV� SOD\� DQ� LPSRUWDQW� UROH�ZLWKLQ� WKH�
HFRV\VWHP��DV�WKH\�DUH�FRQVLGHUHG�QDWXUDO�VHHG�GLVSHUVHUV��SURPRWLQJ�WKH�QDWXUDO�
UHJHQHUDWLRQ�RI�IORULVWLF�VSHFLHV�RI�WKH�DUHD�DQG�FRORQL]DWLRQ�RI�QHZ�SODFHV�

�� 0DVWRIDXQD

,Q�WKH�DUHD�RI�LQIOXHQFH�RI�WKH�SURMHFW�LQ�TXHVWLRQ��VPDOO��PHGLXP�DQG�ODUJH�DQG�IO\LQJ�
PDPPDOV�ZHUH�LGHQWLILHG��%HORZ�DUH�WKH�UHVXOWV�E\�JURXS�

6PDOO�PDPPDOV

7KH� JURXS� RI� VPDOO� QRQ�IO\LQJ� PDPPDOV� LV� FRPSRVHG� RI� URGHQWV� DQG� VPDOO�
PDUVXSLDOV��WR�VKRZ�WKDW�VSHFLHV�EHORQJLQJ�WR�WKLV�JURXS�DUH�LQ�WKH�SURMHFW�DUHD��D�
WRWDO�RI����6KHUPDQ�WUDSV�ZHUH�LQVWDOOHG��DUUDQJHG�LQ�WKH�GLIIHUHQW�FRYHUDJHV�SUHVHQW�
LQ�WKH�DUHD��2EWDLQLQJ�D�WRWDO�VDPSOLQJ�HIIRUW�RI�����WUDSV���QLJKW�
'XULQJ�WKH�VL[�QLJKWV�WKDW�WKH�WUDSV�ZHUH�DFWLYH�LQ�WKH�GLIIHUHQW�FRYHUDJHV�RI�WKH�DUHD��
RQO\�WKH�LQGLYLGXDO�0HODQRP\V�FDOLJLQRVXV�PRXVH�ZDV�UHFRUGHG��3KRWR�1R���������
$QLPDO� FDSWXUHG� LQ� WKH� +LJK� )ORRG� 'HQVH� )RUHVW� �PDQJURYH��� WKLV� VSHFLHV� LV�



02',),&$7,21�2)�(19,5210(17$/�/,&(16(�)25�7+(
352-(&7�2)�&216758&7,21�$1'�23(5$7,21�2)�$�62/,'�
%8/.�&$5*2(6�3257�7(50,1$/�,1�7+(�081,&,3$/,7<�2)�

785%2

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($ 3DJH ��� RI ���

*$7��������&$�$0�3,2��� 5HYLHZ��

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
&$3����B7'(1*�2.�)
>0HGHOOLQ@������

FKDUDFWHUL]HG� E\� EHLQJ� FRPPRQ� WKURXJKRXW� LWV� UDQJH�� LQKDELWLQJ� SULPDU\� DQG�
VHFRQGDU\�IRUHVWV��HGJHV��DQG�DGMDFHQW�KLJKO\� LQWHUYHQHG�DUHDV�VXFK�DV�SDVWXUHV�
DQG�FURSV���

6PDOO�URGHQWV�KDYH�UHODWLYHO\�VPDOO�DUHDV�RI�DFWLRQ�DOPRVW�DOZD\V�EHORZ��������P��

���� LQ� WKH�SURMHFW� DUHD�DQG�GXH� WR� WKH� FRQGLWLRQV� RI� WKH� WHUUDLQ� �IORRG�DUHDV��� WKH�
PRYHPHQWV� RI� WKH� 0HODQRP\V� FDOLJLQRVXV� PRXVH� FDQ� EH� LQIOXHQFHG� E\� WKHVH�
FRQGLWLRQV��WKXV�SUHVHQWLQJ�VPDOO�XVH�DUHDV�

3KRWR�1R������ 0HODQRP\V�FDOLJLQRVXV PRXVH�DQG�GHQVH�IRUHVW��SODFH�RI�FDSWXUH�
6RXUFH��6$*�6�$�

7KH�ORZ�QXPEHU�RI�VSHFLHV��RQH��UHSRUWHG�LQ�WKH�$,'�RI�WKH�SURMHFW��FDQ�EH�LQIOXHQFHG�
E\�VHYHUDO�IDFWRUV��DPRQJ�ZKLFK�WKH�W\SH�RI�WUDS��WKH�DUUDQJHPHQW�DQG�GLVSRVLWLRQ�
RI� WKH�VDPH�DQG� WKH� W\SH�RI�EDLW� FDQ� LQIOXHQFH� WKH�PHDVXUHV�RI�DEXQGDQFH�DQG�
GLYHUVLW\�RI�WKLV�JURXS����$GGLWLRQDOO\��KDELWDW�FKDUDFWHULVWLFV�FRQGLWLRQ�WKH�DWWULEXWHV�
RI�VDLG�FRPPXQLWLHV��UHODWLQJ�JUHDWHU�ZHDOWK�WR�JUHDWHU�FRPSOH[LW\�RI�WKH�KDELWDW ���

�� $1'(5621��5�3���*Ï0(=�/$9(5'(��0��	�7,00��5��������0HODQRP\V�FDOLJLQRVXV��7KH�,8&1�
5HG� /LVW� RI� 7KUHDWHQHG� 6SHFLHV� ������ H�7�����$���������
KWWS���G[�GRL�RUJ���������,8&1�8.������5/76�7�����$���������'RZQORDGHG�RQ����2FWREHU������
�� :22'��%��$���&$2��/���<�'($5,1*��0��'����������'HHU�PRXVH��3HURP\VFXV�PDQLFXODWXV��KRPH�
UDQJH�VL]H�DQG�ILGHOLW\�LQ�VDJH�VWHSSH�KD�ELWDW��:HVWHUQ�1RUWK�$PHULFDQ�1DWXUDOLVW������������±����
�� 3($5621��'��(��$1'�/��)��58**,(52��������7UDQVHFW�YHUVXV�*ULG�7UDSSLQJ�$UUDQJHPHQWV�IRU�
6DPSOLQJ�6PDOO�0DPPDO�&RPPXQLWLHV��:LOGOLIH�6RFLHW\�%XOOHWLQ�����������������
�� 9,9(,526�&�(��������)RUHVW�6WUXFWXUH�DQG�9HUWLFDO�6WUDWLILFDWLRQ�RI�6PDOO�0DPPDOV�LQ�D�6HFRQGDU\�
$WODQWLF�)RUHVW��6RXWKHDVWHUQ�%UD]LO��6WXGLHV�RQ�1HRWURSLFDO�)DXQD�DQG�(QYLURQPHQW��9RO������1R�����
SS����±��
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0HGLXP�DQG�ODUJH�PDPPDOV

,Q� WKH� SURMHFW
V� DUHD� RI� LQIOXHQFH� LQ� TXHVWLRQ�� ��� VSHFLHV� RI� PHGLXP� DQG� ODUJH�
PDPPDOV�ZHUH�UHFRUGHG��3KRWR�1R��������3KRWR�1R��������JURXSHG�LQWR���RUGHUV�
DQG���� IDPLOLHV� �7DEOH�1R���������7KH�PRVW� UHSUHVHQWDWLYH� RUGHU�ZDV�&DUQLYRUD��
FRPSULVLQJ�������RI� WKH� IDPLOLHV�DQG�������RI� WKH�VSHFLHV�SUHVHQW�� IROORZHG�E\�
5RGHQWLD��������RI�WKH�IDPLOLHV�DQG�������RI�WKH�VSHFLHV���7KH�UHPDLQLQJ�RUGHUV�
SUHVHQWHG�OHVV�WKDQ�����RI�WKH�IDPLOLHV�DQG�VSHFLHV�UHFRUGHG��)LJXUH�1R��������
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3KRWR�1R������ 6RPH�VSHFLHV�RI�PDPPDOV�REVHUYHG�LQ�WKH�DUHD�RI�LQIOXHQFH�RI�WKH�SURMHFW
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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3KRWR�1R������ 7UDFHV�RI�PDPPDOV�LQ�WUDSV�����'DV\SURFWD�SXQFWDWD� ���������&XQLFXOXV�SDFD �������
'LGHOSKLV�PDUVXSLDOLV�������3URF\RQ�FDQFULYRUXV

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7DEOH�1R������ 7D[RQRPLF�FRPSRVLWLRQ�DQG�FODVVLILFDWLRQ�LQ�&,7(6��,8&1��5HVROXWLRQ������RI������
DQG�5HG�%RRN�RI�PDPPDOV��PHGLXP�DQG�ODUJH��SUHVHQW�LQ�WKH�DUHD�RI�LQIOXHQFH

2UGHU )DPLO\ 6SHFLHV &RPPRQ�QDPH &,7(6 8,&1
5HV�������
������

5HG�
%RRN

&DUQtYRUD

&DQLGDH &HUGRF\RQ�WKRXV &UDE�HDWLQJ�IR[
$SSHQGL[�

,,
/F 1R 1R

)HOLGDH
3XPD�
\DJRXDURXQGL

3XPD
$SSHQGL[�

,,
/F 1R 1R

0XVWHOLGDH
(LUD�EDUEDUD 7D\UD

$SSHQGL[�
,,,

/F 1R 1R

/RQWUD�ORQJLFDXGLV 1HRWURSLFDO�RWWHU
$SSHQGL[�

,
17 98 98

3URF\RQLGDH
3URF\RQ�
FDQFULYRUXV

5DFFRRQ 1R /F 1R 1R

'LGHOSKLPRUSKLD 'LGHOSKLGDH
&KLURQHFWHV�
PLQLPXV

:DWHU�SXSS\ 1R /F 1R 1R
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2UGHU )DPLO\ 6SHFLHV &RPPRQ�QDPH &,7(6 8,&1
5HV�������
������

5HG�
%RRN

'LGHOSKLV�
PDUVXSLDOLV

3RVVXP 1R /F 1R 1R

3LORVD %UDG\SRGLGDH
%UDG\SXV�
YDULHJDWXV

7KUHH�WRHG�VORWK
$SSHQGL[

,,
/F 1R 1R

3ULPDWHV
&DOOLWULFKLGDH 6DJXLQXV�RHGLSXV 7LWt�FDEHFLEODQFR

$SSHQGL[
,

&5 &5 98

&HELGDH &HEXV�FDSXFLQXV
&DSXFKLQ�
PRQNH\

$SSHQGL[
,,

/F 1R 1R

5RGHQWLD

&DYLLGDH
+\GURFKRHUXV�
K\GURFKDHULV

&DSLEDUD��
&KLJ�LUR

1R /F 1R 1R

&XQLFXOLGDH &XQLFXOXV�SDFD
FRPPRQ�3DFD��
JXDJXD

$SSHQGL[
,,,

/F 1R 1R

'DV\SURFWLGDH
'DV\SURFWD�
SXQFWDWD

$JRXWL
$SSHQGL[

,,,
/F 1R 1R

17��VSHFLHV�LQ�FDWHJRU\�RI�DOPRVW�WKUHDWHQHG��/F��VSHFLHV�FRQVLGHUHG�WR�EH�RI�PLQRU�FRQFHUQ��&5��VSHFLHV�FRQVLGHUHG�
&ULWLFDOO\�(QGDQJHUHG

6RXUFH��3UHSDUHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

)LJXUH�1R������ 5HSUHVHQWDWLRQ�RI�RUGHUV�RI�PHGLXP�DQG�ODUJH�PDPPDOV�E\�SHUFHQWDJH�RI�IDPLOLHV�DQG�
VSHFLHV�JURXSHG�E\�HDFK

6RXUFH��3UHSDUHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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,Q�WHUPV�RI�DEXQGDQFH����� LQGLYLGXDOV�ZHUH�UHFRUGHG��RI�ZKLFK�WKH�+\GURFKRHUXV�
K\GURFKDHULV�� 3URF\RQ� FDQFULYRUXV�� &HEXV� FDSXFLQXV� DQG� 'LGHOSKLV� PDUVXSLDOLV�
VSHFLHV� ZHUH� WKH� PRVW� DEXQGDQW� ZLWK� ���� ���� ��� DQG� ��� LQGLYLGXDOV� REVHUYHG�
UHVSHFWLYHO\�� 7KH� UHPDLQLQJ� QLQH� ���� VSHFLHV� SUHVHQWHG� OHVV� WKDQ� ��� LQGLYLGXDOV�
�$SSHQGL[��������

,Q�UHODWLRQ�WR�WKH�PDPPDOV�UHSRUWHG��WKH�SUHVHQFH�RI�/RQWUD�ORQJLFDXGLV�UHSUHVHQWV��
IRU�WKH�VWXG\�DUHD��DQ�XPEUHOOD�VSHFLHV�LQ�WKH�DTXDWLF�HFRV\VWHP�ZKLFK�SODFHV�LW�DW�
D�OHYHO�RI�YXOQHUDELOLW\�WR�WKH�LQWHUYHQWLRQ�RI�LWV�KDELWDW��+��K\GURFKDHULV�RFFXSLHV�D�
ODUJH�SDUW�RI�WKH�VWXG\�DUHD�IRU�DOO�LWV�HFRORJLFDO�UHTXLUHPHQWV��VKHOWHUV��EDWKV��IRRG�
DUHDV��WUDLOV��DQG�IHPDOHV�ZLWK�\RXQJ�ZHUH�IRXQG��LW�DOVR�EHFRPHV�WKH�VSHFLHV�ZLWK�
JUHDWHU�KXQWLQJ�XVH�E\�WKH�1XHYD�&RORQLD &DQDO DQG�3XHUWR�*LUyQ�FRPPXQLWLHV�

$V�IRU�SULPDWHV�&HEXV�FDSXFLQXV�DQG�6DJXLQXV�RHGLSXV�ZHUH�REVHUYHG�LQ�GLIIHUHQW�
DFWLYLWLHV� VXFK� DV� JURRPLQJ� DQG� IHHGLQJ�� WKH� SUHVHQFH� RI� $WHOHV� IXVFLFHSV� DQG�
$ORXDWWD� VHQLFXOXV� LV� DOVR� KLJKOLJKWHG� LQ� WKH� VXUURXQGLQJ� DUHDV� ZLWK� PDQJURYH�
FRYHULQJV��ZRRGHG�DQG�SDOP�JURYHV�DQG�WKDW�GXH�WR�WKH�IUDJPHQWDWLRQ�RI�WKH�IRUHVW�
FRYHU�WRZDUGV�WKH�DUHDV�ZLWK�JUDVVHV�DQG�JUDVVODQG�WKHVH�VSHFLHV�GR�QRW�FURVV�LQWR�
WKHVH�DUHDV�

:KHQ�SHUIRUPLQJ�WKH�DQDO\VLV�E\�LGHQWLILHG�FRYHUDJH�XQLW�LQ�WKH�DUHD�RI�LQIOXHQFH��
QLQH�����RI� WKHP�UHFRUGHG�PHGLXP�DQG�VPDOO�PDPPDOV��EHLQJ� WKH�GHQVH�IORRGHG�
QRQ�ZRRGHG� KHUEDJH� �+GLQD�� ZKLFK� SUHVHQWHG� JUHDWHU� ZHDOWK� DQG� DEXQGDQFH��
IROORZHG�E\�FOHDQ�SDVWXUHV��3O��DQG�WKH�JDOOHU\�DQG���RU�ULSDULDQ�IRUHVW��%JU���7KH�
UHPDLQLQJ�VL[� ����FRYHUDJHV�ZKHUH�PDPPDOV�ZHUH�REVHUYHG�KDG�D�ZHDOWK� ORZHU�
WKDQ�ILYH�����VSHFLHV�DQG����LQGLYLGXDOV��)LJXUH�1R��������$QQH[��������
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)LJXUH�1R������ :HDOWK��D[LV�DQG�OHIW��DQG�DEXQGDQFH��D[LV�DQG�ULJKW��RI�WKH�PHGLXP�DQG�ODUJH�PDPPDOV�
SUHVHQW�LQ�WKH�FRYHUDJHV�LGHQWLILHG�LQ�WKH�DUHD�RI�LQIOXHQFH��$UF��$UUDFDFKDO��%JU��*DOOHU\�DQG�� RU�ULSDULDQ�

IRUHVW��+OF��+HOHFKDO�O��+GLQD��GHQVH��IORRGHG��QRQ�ZRRGHG�KHUEDFHRXV��0GD��'HQVH�KLJK�PDQJURYH��3O��FOHDQ�
SDVWXUHV��5LYHUV���5���7XG��GLVFRQWLQXRXV�XUEDQ�IDEULF��9VD��+LJK�VHFRQGDU\�YHJHWDWLRQ

6RXUFH��SUHSDUHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH�HFRORJLFDO�LQGH[HV�IRU�YHJHWDWLRQ�FRYHU�LQGLFDWH�WKDW�WKH�FOHDQ�JUDVVHV��3O��DQG�
WKH�JDOOHU\�DQG���RU�ULSDULDQ�IRUHVW��%JU��ZHUH�WKH�FRYHUDJHV�WKDW�SUHVHQWHG�D�JUHDWHU�
VSHFLILF�ZHDOWK� DQG�GLYHUVLW\� RI� VSHFLHV� DQG�ZHUH� GRPLQDWHG� E\� VHYHUDO� VSHFLHV�
ZKLFK� SUHVHQWHG� D� KRPRJHQHRXV� GLVWULEXWLRQ� LQ� WHUPV� RI� LWV� DEXQGDQFH�� 7KH�
FRYHUDJH�WKDW�SUHVHQWHG�WKH�ORZHVW�VSHFLILF�ZHDOWK�DQG�GLYHUVLW\�ZDV�WKH�VHFRQGDU\�
KLJK�YHJHWDWLRQ��9VD���VLQFH�LQ�WKLV�FRYHUDJH�D�VLQJOH�VSHFLHV�ZDV�UHJLVWHUHG�ZLWK�D�
VLQJOH�LQGLYLGXDO��)LJXUH�1R��������$QQH[��������

7KH�UHSRUW�RI�VSHFLHV�ZLWK�JUHDWHU�ZHDOWK�DQG�GLYHUVLW\�LQ�WKH�SDVWXUHV�DQG�ULSDULDQ�
IRUHVWV�SUHVHQW�LQ�WKH�DUHD��LV�SUREDEO\�GXH�WR�WKH�IDFW�WKDW�WKH�JUHDWHU�DEXQGDQFH�
ZDV�DWWULEXWHG�WR�VSHFLHV�WKDW�DUH�GHSHQGHQW�RQ�WKH�DTXDWLF�HQYLURQPHQW�IRU�GLIIHUHQW�
DFWLYLWLHV�VXFK�DV�FKLJ�LUR�DQG�JXDJXD��RWKHU�PDPPDOV�VXFK�DV�WKH�WKUHH�WRHG�VORWK�
GHSHQG�KHDYLO\�RQ�ULSDULDQ�YHJHWDWLRQ��DOZD\V�VHHNLQJ�WR�KDYH�QHDUE\�ZDWHU�VRXUFHV�
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WR�FRPH�GRZQ�IURP�WKH�WUHHV�WR�GULQN ZDWHU��SHUIRUP�WKHLU�SK\VLRORJLFDO�QHHGV�DQG�
PRYH�IURP�RQH�SODFH�WR�DQRWKHU�

)LJXUH�1R������ (FRORJLFDO�LQGH[HV�RI�WKH�FRYHUDJHV�LGHQWLILHG�LQ�WKH�DUHD�RI�LQIOXHQFH�DFFRUGLQJ�WR�WKH�
PHGLXP�DQG�ODUJH�PDPPDOV�SUHVHQW�WKHUH��$UF��$UUDFDFKDO��%JU��*DOOHU\�DQG���RU�ULSDULDQ�IRUHVW��+OF��+HOHFKDO�
O��+GLQD��GHQVH��IORRGHG��QRQ�ZRRGHG�KHUEDFHRXV��0GD��'HQVH�KLJK�PDQJURYH��3O��FOHDQ�SDVWXUHV��5LYHUV���5���

7XG��GLVFRQWLQXRXV�XUEDQ�IDEULF��9VD��+LJK�VHFRQGDU\�YHJHWDWLRQ
6RXUFH��3UHSDUHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

2I�WKH����VSHFLHV�RI�PHGLXP�DQG�ODUJH�PDPPDOV�LGHQWLILHG�LQ�WKH�DUHD�RI�LQIOXHQFH��
RQO\� RQH�� WKH� FRWWRQ�WRS� WDPDULQ� 6DJXLQXV� RHGLSXV�� LV� FRQVLGHUHG� DQ� HQGHPLF�
VSHFLHV�IRU�&RORPELD��$W�WKH�QDWLRQDO�OHYHO�LQ�5HVROXWLRQ������RI������� WKLV�VSHFLHV�
LV�FDWHJRUL]HG�DV�D�FULWLFDOO\�HQGDQJHUHG�VSHFLHV��&5���DORQJ�ZLWK�WKH�RWWHU��/RQWUD�
ORQJLFDXGLV��ZKLFK� LV� LQ� WKH� DOPRVW� WKUHDWHQHG� FDWHJRU\� �17��� ,Q� WKH� UHG�ERRN�RI�
PDPPDOV� LQ� &RORPELD� WKH� FRWWRQ�WRS� WDPDULQ�� 6�� RHGLSXV� DQG� WKH� RWWHU�� /��
ORQJLFDXGLV� DUH� LQ� WKH� FDWHJRU\� RI� YXOQHUDEOH� VSHFLHV� �98�����*OREDOO\� ZLWKLQ� WKH�

�� &2/20%,$��0,1,675<�2)�(19,5210(17�$1'�6867$,1$%/(�'(9(/230(17��5HVROXWLRQ�������)HEUXDU\������������
2S��FLW�
�� 52'5Ë*8(=�0$+(&+$�� -RVp� 9LFHQWH�� $/%(5,&2�� 0LFKD� HO�� 758-,//2�� )HUQDQGR� 	�
-25*(1621��-HII��5HG�ERRN�RI�PDPPDOV�RI�&RORPELD��5HVHDUFK�,QVWLWXWH�RI�%LRORJLFDO�5HVRXUFHV�
$OH[DQGHU� YRQ�+XPEROGW�� 0LQLVWU\� RI� (QYLURQPHQW�� 6HULHV� RI� UHG� ERRNV� RI� WKUHDWHQHG� VSHFLHV� RI�
&RORPELD��%RJRWi������������S��,6%1������������������
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,8&1�UHG�OLVW �� WKHVH�WZR�VSHFLHV�DUH�LQ�WKH�VDPH�WKUHDW�FDWHJRULHV�DV�QDWLRQDOO\��
)LQDOO\� DFFRUGLQJ� WR� &,7(6� WKH� FRWWRQ�WRS� WDPDULQ� 6�� RHGLSXV� DQG� WKH� QXWULD� /��
ORQJLFDXGLV�DUH�IRXQG�LQ�$SSHQGL[�,��WKH�FDSXFKLQ�PRQNH\��&��FDSXFLQXV��WKH�SXPD�
3XPD�\DJRXDURXQGL��WKH�WKUHH�WRHG�VORWK�%UDG\SXV�YDULHJDWXV�DQG�WKH�FUDE�HDWLQJ�
IR[� &HUGRF\RQ� WKRXV� DUH� IRXQG� LQ� $SSHQGL[� ,,� DQG� WKH� &XQLFXOXV� SDFD�� $JRXWL�
'DV\SURFWD�SXQFWDWD�DQG�7DUD�(LUD�EDUEDUD�DUH�IRXQG�LQ�$SSHQGL[�,,,��)LJXUH�1R��
�����DQG�$SSHQGL[���������

)LJXUH�1R������ *HRJUDSKLFDO�ORFDWLRQ�RI�WKH�HQGHPLF�VSHFLHV�DQG�WKRVH�FODVVLILHG�LQ�&,7(6��,8&1��
5HVROXWLRQ������DQG�UHG�ERRN�RI�PDPPDOV�RI�&RORPELD�SUHVHQW�LQ�WKH�DUHD�RI�LQIOXHQFH

6RXUFH��3UHSDUHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

5HJDUGLQJ� WKHLU� UHJLVWUDWLRQ� LQ� WKH�VWXG\�DUHD�� WKH�HQGHPLF��FULWLFDOO\�HQGDQJHUHG�
VSHFLHV�DQG�ZLWKLQ�$SSHQGL[�,�RI�&,7(6��ZDV�REVHUYHG�LQ�WKH�SRUW�WHUPLQDO��ZKLOH�
WKH� DOPRVW� HQGDQJHUHG VSHFLHV� ZDV� REVHUYHG� LQ� WKH� DFFHVV� URXWH� WR� WKH� SRUW�

�� 8,&1��2S��FLW��>FLWHG�$XJXVW��������@
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WHUPLQDO��,Q�WXUQ��WKH�VSHFLHV�FODVVLILHG�ZLWKLQ�$SSHQGL[�,,�RI�&,7(6�ZHUH�IRXQG�LQ�
WKH�SRUW�WHUPLQDO�DQG�WKRVH�WKDW�DUH�FODVVLILHG�LQ�DSSHQGL[�,,,�LQ�WKH�YLDGXFW��)LJXUH�
1R��������

%HORZ�DUH�VRPH�HFRORJLFDO�DVSHFWV�IRU�WKH�VSHFLHV�LGHQWLILHG�DV�HQGHPLF��FULWLFDOO\�
HQGDQJHUHG�DQG�WKRVH�WKDW�DUH�FRQVLGHUHG�HFRORJLFDOO\�LPSRUWDQW�

7DEOH�1R������ (FRORJLFDO�DVSHFWV�RI�FRWWRQ�WRS�WDPDULQV�6DJXLQXV�RHGLSXV

6FLHQWLILF�QDPH��6DJXLQXV�RHGLSXV
&RPPRQ�QDPH� FRWWRQ�WRS�WDPDULQ

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG�

'HQVH� IORRGHG� QRQ�ZRRGHG�
KHUEDFHRXV��+GLQD�� �������
+DELWDW�DQG�DUHDV�RI�LPSRUWDQFH�IRU�EUHHGLQJ�DQG�UHSURGXFWLRQ

7KH�WLWL�PRQNH\�SUHVHQWV�D�IDPLO\�JURXS��LWV�GLVSODFHPHQW�LV�FDUULHG�RXW�WKURXJK�
DQ�DUHD�FDOOHG�WKH�DFWLRQ�DUHD��ZKLFK�KDV�DQ�DSSUR[LPDWH�H[WHQVLRQ�RI���WR����KD���
+RZHYHU�DUHDV�RI�XS�WR����KD�KDYH�EHHQ�UHSRUWHG��,Q�JHQHUDO��LW�LV�DVVXPHG�WKDW�
WKH� DFWLRQ� DUHDV� DGMRLQ� RU� RYHUODS� ZLWK� WKRVH� RI� RWKHU� IDPLO\� JURXSV� RI� WLWL�
PRQNH\V����

7KH� UHSURGXFWLRQ�RI� WKH� WLWL�PRQNH\� LV�GRPLQDWHG�E\�D�GRPLQDQW� IHPDOH��ZKLFK�
GHSHQGLQJ�RQ�LWV�QXWULWLRQDO�VWDWXV�SURGXFHV�D�YDULDEOH�QXPEHU�RI�RYXOHV��XVXDOO\�
WKH� IHPDOH�SURGXFHV�GL]\JRWLF� WZLQV��DQG� WKH�JHVWDWLRQ�SHULRG� LV�DSSUR[LPDWHO\�
����GD\V��WKH�JUDYLGLW\�LV�FKDUDFWHUL]HG�E\�RYXODWLRQ����WR���ZHHNV�DIWHU�ELUWK��WKH�
RIIVSULQJ�UHSUHVHQW����WR�����RI�WKH�IHPDOH�DW�ELUWK���

7KH�EUHHGLQJ�V\VWHP�LV�FRRSHUDWLYH��FRQVLVWLQJ�RI�DVVLVWDQFH�LQ�VXUYHLOODQFH��IRRG�
DQG�PDLQO\�WUDQVSRUW�RI�WKH�RIIVSULQJ�

+DELWV�DQG�EHKDYLRU

�� $YDLODEOH�RQ�WKH�LQWHUQHW�DW���KWWS���GDPLVHOD�FRP�]RR�PDP�SULPDWHV�FDOOLWULFKLGDH�RHGLSXV�!��>FLWHG�
RQ�����������@�
�� LELG
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6FLHQWLILF�QDPH��6DJXLQXV�RHGLSXV
&RPPRQ�QDPH� FRWWRQ�WRS�WDPDULQ

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG�

'HQVH� IORRGHG� QRQ�ZRRGHG�
KHUEDFHRXV��+GLQD�� �������
7KLV�SULPDWH�SUHVHQWV�GD\WLPH�DQG�DUERUHDO�KDELW��7KH\�FRPPXQLFDWH�XVLQJ�WKH�
VPHOO�ZLWK�ZKLFK WKH\�LGHQWLI\�E\�VFHQW�PDUNV�LI�WKLV�EHORQJV�WR�WKH�IDPLO\�RU�DQ�
H[WHUQDO� JURXS�� WKHLU� SRSXODWLRQV� XVXDOO\� GHYHORSV� LQ� VHFRQGDU\� YHJHWDWLRQ�
IRUHVWV��DQG�LQ�WKH�PDUJLQV�RI�KXPLG�IRUHVWV�DQG�GU\�IRUHVWV��WKHUH�DUH�DOVR�UHFRUGV�
WKDW�ORFDWH�WKHP�LQ�DUHDV�WKDW KDYH�SUHVHQWHG�DJULFXOWXUDO�LQWHUYHQWLRQ����

7KUHDWV

&,7(6��$SSHQGL[�,

,8&1��&5

5HVROXWLRQ������RI�������&5
(QGHPLF

7KH� KDELWDW� RI� WKH� WLWL� FDEHFLEODQFR�� GXH� WR� WKH� VHUYLFHV� RIIHUHG� DW� WKH�
HQYLURQPHQWDO�� HFRQRPLF� DQG� GHYHORSPHQW� OHYHO� LQ� WHUPV� RI� FRORQL]DWLRQ��
SUHVHQWV� LQWHQVLYH� LQWHUYHQWLRQ�� PDLQO\� GHVWLQHG� WR� DJULFXOWXUDO� DFWLYLWLHV�
�DJULFXOWXUH�DQG�OLYHVWRFN���DQG�LQ�WKH�SUHVHQW�WKH�JUHDWHVW�WKUHDW�WKDW�SUHVHQWV�LV�
GXH�WR�LQIUDVWUXFWXUH�SURMHFWV��K\GURHOHFWULFV��URDGV�DPRQJ�RWKHUV�����

7KH�XVH�RI� WKH�FRWWRQ�WRS� WDPDULQ�DV�D� UHVHDUFK�PRGHO�DQG� WKH�VWXG\�RI�FRORQ�
DGHQRFDUFLQRPD� UHSUHVHQWV� D� VHULRXV� ULVN� IRU� LWV� SRSXODWLRQ� VLQFH� WKHVH� DUH�

��� LELG
��� $YDLODEOH� RQOLQH� DW��
�KWWS���UHFXUVRVELRORJLFRV�HLD�HGX�FR�HFRORJLD�HVWXGLDQWHV�WLWLFDEHFLEODQFR�KWP�!� >FLWDGR� HO�
����������@



02',),&$7,21�2)�(19,5210(17$/�/,&(16(�)25�7+(
352-(&7�2)�&216758&7,21�$1'�23(5$7,21�2)�$�62/,'�
%8/.�&$5*2(6�3257�7(50,1$/�,1�7+(�081,&,3$/,7<�2)�

785%2

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($ 3DJH ��� RI ���

*$7��������&$�$0�3,2��� 5HYLHZ��

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
&$3����B7'(1*�2.�)
>0HGHOOLQ@������

6FLHQWLILF�QDPH��6DJXLQXV�RHGLSXV
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&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG�

'HQVH� IORRGHG� QRQ�ZRRGHG�
KHUEDFHRXV��+GLQD�� �������
H[SRUWHG�IRU�UHVHDUFK�SXUSRVHV��LQ������WKH�H[SRUW�ZDV�FDQFHOHG�EHFDXVH�LW�ZDV�
GHFODUHG�DV�DQ�HQGDQJHUHG�VSHFLHV�������

'LVWULEXWLRQ

7KH�FRWWRQ�WRS�WDPDULQ�PRQNH\V�DUH�IRXQG�RQO\�LQ�&RORPELD��IURP�WKH�HDVW�EDQN�
RI�WKH�$WUDWR�5LYHU��WKH�HDVWHUQ�EDQN�RI�WKH�&DXFD�5LYHU��DQG�WKH�ORZHU�0DJGDOHQD�
ERXQGHG�E\�WKH�QRUWKHUQ�FRDVW�RI�WKH�&RORPELDQ�&DULEEHDQ��,Q�WKH�VRXWK��WKH������
PHWHUV�DUH�FRXQWHG� IURP� WKH�(DVW� WR� WKH�ZHVW�VWDUWLQJ� LQ� WKH�&DXFD�5LYHU�DQG�
FURVVLQJ�WKH�6HUUDQLD�GH�$\DSHO�DQG�WKH�6HUUDQLD�GH�6DQ�-HUyQLPR����

��� 1($/��.��&/$33��$�SULPDWH�PRGHO�IRU�WKH�VWXG\�RI�FROLWLV�DQG�FRORQLF�FDUFLQRPD�WKH�FRWWRQ�WRS�
WDPDULQ��6DJXLQXV�RHGLSXV���&5&�3UHVV����HGLWLRQ��-XO\�����������,6%1���������������
��� $YDLODEOH� RQOLQH� DW��
�KWWS���UHFXUVRVELRORJLFRV�HLD�HGX�FR�HFRORJLD�HVWXGLDQWHV�WLWLFDEHFLEODQFR�KWP�!� >FLWHG� RQ�
����������@
��� $YDLODEOH� RQOLQH� DW��
�KWWS���UHFXUVRVELRORJLFRV�HLD�HGX�FR�HFRORJLD�HVWXGLDQWHV�WLWLFDEHFLEODQFR�KWP�!� >FLWHG� RQ�
����������@



02',),&$7,21�2)�(19,5210(17$/�/,&(16(�)25�7+(
352-(&7�2)�&216758&7,21�$1'�23(5$7,21�2)�$�62/,'�
%8/.�&$5*2(6�3257�7(50,1$/�,1�7+(�081,&,3$/,7<�2)�

785%2

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($ 3DJH ��� RI ���

*$7��������&$�$0�3,2��� 5HYLHZ��

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
&$3����B7'(1*�2.�)
>0HGHOOLQ@������

7DEOH 1R������ (FRORJLFDO�DVSHFWV�RI�WKH�RWWHU�/RQWUD�ORQJLFDXGLV

6FLHQWLILF�QDPH��/RQWUD�ORQJLFDXGLV
&RPPRQ�QDPH� 1XWULD�QHRWURSLFDO

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG�

&OHDQ�3DVWXUHV��3O�� ����

*DOOHU\� DQG� �� RU� ULSDULDQ� IRUHVW� �%JU� �
����

5LYHUV��5�� ����

'HQVH� IORRGHG� QRQ�ZRRGHG�
KHUEDFHRXV��+GLQD�� �������
$UUDFDFKDO��$UF�� �������
+DELWDW�DQG�DUHDV�RI�LPSRUWDQFH�IRU�EUHHGLQJ�DQG�UHSURGXFWLRQ

7KH�ULYHU�RWWHU�XVHV�VKHOWHUV�WKDW�DUH�IORRGHG�RU�DVVRFLDWHG�ZLWK�ERGLHV�RI�ZDWHU��
WKH\�FRXOG�EH�QDWXUDO�FDYLWLHV�EHWZHHQ�URFNV�RU�XQGHU�WKH�URRWV�RI�ODUJH�WUHHV��RU�
FRXOG� EH� H[FDYDWHG� E\� WKHVH� RU� RWKHU� PDPPDOV�� ,Q� JHQHUDO� WKH\� SUHIHU� OLWWOH�
LQWHUYHQHG� KDELWDWV�� LQ� IRUHVWV� DQG� VDYDQQD� DUHDV�� LQ� WKRVH� DUHDV� WKH\� VHOHFW�
ULYHUV��ODNHV��VZDPSV��SLSHV��ODJRRQV��FRDVWDO�DUHDV�DQG�VWUHDPV��SUHIHUDEO\�FOHDU�
ZDWHUV�ZLWK� IDVW�FRXUVH��KRZHYHU� WKH\�KDYH�EHHQ�REVHUYHG� LQ� ODUJH� ULYHUV�ZLWK�
KLJK�VHGLPHQW� ORDG��5HSURGXFWLRQ�RFFXUV�PDLQO\� LQ�6HSWHPEHU��RU�VSULQJ� LQ�WKH�
VRXWKHUQ�KHPLVSKHUH��7KH�JHVWDWLRQ� ODVWV�XS� WR����GD\V��DIWHU�ZKLFK�DURXQG���
RIIVSULQJ�DUH�ERUQ��7KH�PDOH�GRHV�QRW�SDUWLFLSDWH�LQ�WKH�EUHHGLQJ��WKH�IHPDOH�EHLQJ�
WKH�RQH�WKDW�SUHVHQWV�SDUHQWDO�FDUH��WKH�VDPH�RIIVSULQJ�EHFRPH�LQGHSHQGHQW�DIWHU�
D�\HDU�RI�OLIH�

+DELWV�DQG�EHKDYLRU

,W�LV�D�VSHFLHV�XVXDOO\�VROLWDU\�RU�LQ�SDLUV��LW�LV�DVVXPHG�WKDW�WKH\�KDYH�RYHUODSSLQJ�
KDELWDWV��SUHVHQWV�LWV�KLJKHVW�OHYHO�RI�DFWLYLW\�GXULQJ�WKH�GD\��KRZHYHU�LWV�FXUUHQW�
FODVVLILFDWLRQ� LV� GLXUQDO� ZLWK� WZLOLJKW� KRXUV�� $GGLWLRQDOO\�� WKLV� VSHFLHV� SUHIHUV�
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6FLHQWLILF�QDPH��/RQWUD�ORQJLFDXGLV
&RPPRQ�QDPH� 1XWULD�QHRWURSLFDO

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG�

&OHDQ�3DVWXUHV��3O�� ����

*DOOHU\� DQG� �� RU� ULSDULDQ� IRUHVW� �%JU� �
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5LYHUV��5�� ����

'HQVH� IORRGHG� QRQ�ZRRGHG�
KHUEDFHRXV��+GLQD�� �������
$UUDFDFKDO��$UF�� �������
KDELWDWV�WKDW�DUH�UDUHO\�LQWHUYHQHG�LQ�WKH�MXQJOH�DQG�DUHDV�RI�WKH�VDYDQQDK��ZKHUH�
LW�VHOHFWV�ULYHUV�DQG�VWUHDPV�DQG�FOHDU�ZDWHUV����

7KUHDWV

&,7(6��$SSHQGL[�,

,8&1��17
5HVROXWLRQ������RI�������98

$PRQJ�WKH�FDXVHV�WKDW�KDYH�OHG�WR�WKLV�VSHFLHV�WR�EHFRPH�YXOQHUDEOH�DUH�KXQWLQJ��
WR�PDUNHW�WKHLU�VNLQ��WKH�GHJUDGDWLRQ�RI�KDELWDWV��ZDWHU�SROOXWLRQ�DQG�WKH�GHFUHDVH�
LQ�WKH�IRRG�VXSSO\��LQWHQVLYH�ILVKLQJ����

'LVWULEXWLRQ
7KHUH�DUH�VLJKWLQJV�LQ�&RORPELD��IRU�PRVW�RI�WKH�GHSDUWPHQWV��XVXDOO\�RQ�WKH�IODQNV�
RI�WKH�:HVWHUQ��(DVWHUQ�DQG�&HQWUDO�&RUGLOOHUDV�DQG�LQ�ORZ�DUHDV�ZLWK�ZDUP�DQG�
WHPSHUDWH WHPSHUDWXUHV�� ,WV�KLJKHVW� IUHTXHQF\�RI�VLJKWLQJV�KDV�RFFXUUHG� LQ� WKH�
$PD]RQ��2ULQRTXLD��WKH�6HUUDQLD�GH�/D�0DFDUHQD��WKH�0DJGDOHQD�5LYHU�9DOOH\��
VZDPS�DUHDV�EHWZHHQ�%DUUDQTXLOOD�DQG�6DQWD�0DUWD�� WKH�ZHVWHUQ� IODQN�RI� WKH�

��� LELG
��� LELG
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'HQVH� IORRGHG� QRQ�ZRRGHG�
KHUEDFHRXV��+GLQD�� �������
$UUDFDFKDO��$UF�� �������
6LHUUD�1HYDGD�GH�6DQWD�0DUWD��FHQWUDO�DQG�VRXWKHUQ�*XDMLUD��&KRFy��&DXFD�DQG�
1DULxR����

,Q�JHQHUDO��7KH�RWWHU��/��ORQJLFDXGLV�LV�GLVWULEXWHG�SDUWLFXODUO\�LQ�WKH�IODQNV�RI�WKH�
WKUHH�PRXQWDLQ� UDQJHV�� DV� ZHOO� DV� ORZ� DUHDV� LQ� ZDUP� DQG� WHPSHUDWH� SODFHV��
UHDFKLQJ�DOWLWXGHV�RI�XS�WR�������P��KRZHYHU�PRVW�RI�WKH�UHSRUWV�DUH�IURP�����WR�
�����P��

7DEOH�1R������ (FRORJLFDO�DVSHFWV�RI�WKH�3XPD�\DJRXDURXQGL
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����
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+DELWDW�DQG�DUHDV�RI�LPSRUWDQFH�IRU�EUHHGLQJ�DQG�UHSURGXFWLRQ

,W� SUHVHQWV� D� JUHDW� YDULHW\� RI� KDELWDWV�� DPRQJ� WKHVH� GU\� IRUHVWV�� SDVWXUHV� DQG�
VDYDQQDV�� JDOOHU\� IRUHVWV�� VFUXE� DQG� PRQWDQH� IRUHVWV�� DV� ZHOO� DV� PRUH� RSHQ�
HQYLURQPHQWV�FRPSDUHG�WR�RWKHU�IHOLQHV ����
,W� KDV� EHHQ� SURYHQ� WKDW� LW� WROHUDWHV� KDELWDWV� WKDW� KDYH� EHHQ� LQWHUYHQHG� E\�
DJULFXOWXUDO�DFWLYLW\�DQG�LWV�JHQHUDO�GLVWULEXWLRQ�LV�EHORZ������P��XS�WR������P��7KH�
JHVWDWLRQ�ODVWV�EHWZHHQ����DQG����GD\V��EHLQJ�ERUQ�IURP�RQH�WR�IRXU�\RXQJ��WZR�
SXSSLHV�EHLQJ�PRUH�FRPPRQ����

+DELWV�DQG�EHKDYLRU

,W�LV�D�VROLWDU\�SUHGDWRU��RI�GD\WLPH�KDELWDW��LWV�VKHOWHUV�DUH�XVXDOO\�KROORZ�WUXQNV�RU�
GHQVH�WKLFNHWV��VXEVLVWHQFH�KXQWLQJ�LV�GRQH WHUUHVWULDOO\��DOWKRXJK�LW�XVXDOO\�FOLPEV�
WUHHV� WR� LPSURYH�WKH�YLVXDO�ILHOG�� LQ�JHQHUDO� LWV�GLHW�FRQVLVWV�RI�VPDOO�PDPPDOV��
HVSHFLDOO\� URGHQWV�� IROORZHG� E\� ODQG� ELUGV� DQG� UHSWLOHV�� LQFOXGLQJ� SRLVRQRXV�
VQDNHV��ILVK�DQG�RFFDVLRQDOO\�SODQW�PDWHULDO����

7KUHDWV

&,7(6��$SSHQGL[�,,
,8&1��/&��PLQRU�FRQFHUQ�

$FFRUGLQJ�WR�WKH�,8&1��DW�D�JOREDO�OHYHO�WKH�VSHFLHV�LV�FDWHJRUL]HG�DV�/&�PLQRU�
FRQFHUQ��DOWKRXJK�LW�KDV�GLVDSSHDUHG�IURP�VRPH�DUHDV�RI�LWV�RULJLQDO�GLVWULEXWLRQ�

��� $YDLODEOH� RQOLQH� DW��
�KWWS���ZZZ�PHWURSRO�JRY�FR�PDPLIHURV�HVSHFLHV�2UGHQ&DUQLYRUD�)DPLOLD)HOLGDH�3XPD\DJRXDURXQ
GL�3XPDB\DJRXDURXQGL�SGI!
��� LELG
��� LELG
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DQG�LQ�JHQHUDO�VHHPV�WR�EH�OHVV�DEXQGDQW�WKDQ�ZDV�WUDGLWLRQDOO\�EHOLHYHG��)RU�WKH�
DERYH�DQG�IRU�WKH�SRVVLEOH�LPSDFW�RI�WKH�IUDJPHQWDWLRQ�RI�WKHLU�KDELWDW����

'LVWULEXWLRQ

7KH�3XPD�\DJRXDURXQGL��SUHVHQWV�GLVWULEXWLRQ�IURP�WKH�VRXWK�RI�WKH�8QLWHG�6WDWHV�
WR� WKH� FHQWHU� RI� $UJHQWLQD�� LW� LV� OLNHO\� WKDW� WKH\� KDYH� LQKDELWHG� PRVW� RI� WKH�
&RORPELDQ�WHUULWRU\�IURP���WR������PHWHUV�DERYH�VHD�OHYHO��KRZHYHU�LWV�FXUUHQW�
GLVWULEXWLRQ� LQ� WKH� FRXQWU\� LV� XQNQRZQ�� LQ� JHQHUDO� RQO\� WKH\� KDYH� WZR� UHFHQW�
GRFXPHQWHG�UHFRUGV��RQH�RI�WKHP�FRUUHVSRQGV�WR�DQ�LQGLYLGXDO�UXQ�RYHU�RQ�WKH�KLOO�
RI� WKH�HVFREHUR� LQ�������DQG�VLJKWLQJV�KDYH�EHHQ� UHSRUWHG� LQ� WKH�VRXWK�RI� WKH�
$EXUUD�9DOOH\����

7DEOH�1R������ (FRORJLFDO�DVSHFWV�RI�WKH�WKUHH�WRHG�VORWK�%UDG\SXV�YDULHJDWXV

6FLHQWLILF�QDPH��%UDG\SXV�YDULHJDWXV
&RPPRQ�QDPH� WKUHH�WRHG�VORWK

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG�

&OHDQ�3DVWXUHV��3O�� ����
*DOOHU\� DQG� �� RU� ULSDULDQ� IRUHVW� �%JU� ±
����
+DELWDW�DQG�DUHDV�RI�LPSRUWDQFH�IRU�EUHHGLQJ�DQG�UHSURGXFWLRQ

%�� YDULHJDWXV� LV� VXVFHSWLEOH� WR� KDELWDW� GHVWUXFWLRQ� GXH� WR� LWV� UHGXFHG�PRELOLW\��
UHGXFHG�KRPH�HQYLURQPHQW��LWV�JUHJDULRXV�DQG�GLXUQDO�KDELWV�DQG�LWV�WLPLG�QDWXUH��
7KLV� PDNHV� WKLV� VSHFLHV� PRUH� YXOQHUDEOH� DQG� KDV� FRQWULEXWHG� WR� WKH�

��� LELG
��� LELG
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6FLHQWLILF�QDPH��%UDG\SXV�YDULHJDWXV
&RPPRQ�QDPH� WKUHH�WRHG�VORWK

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG�

&OHDQ�3DVWXUHV��3O�� ����
*DOOHU\� DQG� �� RU� ULSDULDQ� IRUHVW� �%JU� ±
����
GLVDSSHDUDQFH�RI�WKLV�VSHFLHV�IURP�PDQ\�RI�LWV�RULJLQDO�GLVWULEXWLRQ�]RQHV��+DELWDW�
IUDJPHQWDWLRQ�KDV�LVRODWHG�PDQ\�SRSXODWLRQV�IURP�WKHLU�VHDVRQDO�IHHGLQJ�SODFHV�
DQG�IURP�SRWHQWLDO�EUHHGLQJ�SDLUV�ZKLFK�OHDGV�WR�ORFDO�H[WLQFWLRQV��,W�LV�XQOLNHO\�WKDW�
VPDOO�IUDJPHQWV�RI�LVRODWHG�IRUHVWV�ZLOO�FRQWDLQ�YLDEOH�SRSXODWLRQV�LQ�WKH�ORQJ�WHUP��
JLYHQ�WKH�VPDOO�JHQHWLF�SRRO����

+DELWV�DQG�EHKDYLRU

7KH�VORWKV�DUH�RI�DQ�DUERUHDO�KDELW�UDUHO\�VHHQ�RQ�ODQG��WKH\�DUH�FDXWLRXV��VLOHQW��
GLVFUHHW�DQG�SHDFHIXO��7KH\�DUH�RI�JUHDW�LPSRUWDQFH�IRU�WKH�KHDOWK�RI�HFRV\VWHPV��
7KHVH�DUERUHDO KHUELYRUHV�FDQ�UHDFK�EUDQFKHV�LQDFFHVVLEOH�WR�RWKHU�VSHFLHV�DQG�
SOD\�DQ�LPSRUWDQW�UROH�DV�UHF\FOHUV�RI�IRUHVW�QXWULHQWV����

7KUHDWV

&,7(6��$SSHQGL[�,,
,8&1��/&��PLQRU�FRQFHUQ�

,Q�JHQHUDO��LW�GRHV�QRW�SUHVHQW��DFFRUGLQJ�WR�,8&1��WKH�JUHDWHVW�GDQJHU�ZRUOGZLGH��
+RZHYHU��LQ�WKH�&RORPELDQ�3DFLILF�DQG�$WODQWLF��LWV�PDLQ�WKUHDW�LV�GHIRUHVWDWLRQ��
ZKLFK�KDV�OHG�WR�VHYHUH�GHJUDGDWLRQ�DQG�IUDJPHQWDWLRQ�RI�LWV�KDELWDW��,Q�DGGLWLRQ�
WR� WKLV�� WKH� VSHFLHV� LV� H[SORLWHG� IRU� LWV� PHDW�� E\� WKH� EODFN� DQG� LQGLJHQRXV�
FRPPXQLWLHV��$V�ZHOO�DV�IRU�WKH�LOOHJDO�WUDIILFNLQJ�RI�WKH�RIIVSULQJ��LQFUHDVLQJ�WKH�

���$YDLODEOH� RQOLQH� DW��
KWWSV���ZZZ�PLQDPELHQWH�JRY�FR�LPDJHV�%RVTXHV%LRGLYHUVLGDG\6HUYLFLRV(FRVLVWHPLFRV�SGI�3ODQHV
�SDUD�OD�FRQVHUYDFLRQ�\�XVR�GH�OD�ELRGLYHUVLGDG�����B������BHVWUDWHJLDBRVRBSHUH]RVR�SGI�
>FLWDGR�HO�����������@
��� LELG
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6FLHQWLILF�QDPH��%UDG\SXV�YDULHJDWXV
&RPPRQ�QDPH� WKUHH�WRHG�VORWK

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG�

&OHDQ�3DVWXUHV��3O�� ����
*DOOHU\� DQG� �� RU� ULSDULDQ� IRUHVW� �%JU� ±
����
PRUWDOLW\�UDWH�VLQFH�WR�REWDLQ�WKH�RIIVSULQJ�DQG�FRPPHUFLDOL]H�WKHP�WKH\�PXVW�NLOO�
WKH�SDUHQWV ����

'LVWULEXWLRQ

7KH�GLVWULEXWLRQ�DUHD�RI�%��YDULHJDWXV�RQFH�RFFXSLHG�DOPRVW�WKH HQWLUH

QDWLRQDO�WHUULWRU\��WRGD\�LW�LV�PDUJLQDOL]HG�WR�VRPH�FRDVWDO�UHJLRQV�

VRPH�ORZ�ORFDOLWLHV�RI�WKH�LQWHU�$QGHDQ�YDOOH\V�DQG�WR�WKH�UHJLRQV�RI
2ULQRFR�DQG�$PD]RQDV����

7DEOH�1R������ (FRORJLFDO�DVSHFWV�RI�WKH�JXDJXD�&XQLFXOXV�SDFD

6FLHQWLILF�QDPH��&XQLFXOXV�SDFD
&RPPRQ�QDPH��*XDJXD

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG�
*DOOHU\� DQG� �� RU� ULSDULDQ� IRUHVW� �%JU� ±
����
$UUDFDFKDO��$UF�± �������
+HOHFKDO��+OF�± �������
+DELWDW�DQG�DUHDV�RI�LPSRUWDQFH�IRU�EUHHGLQJ�DQG�UHSURGXFWLRQ

7KH\�DUH�XVXDOO\�ORFDWHG�LQ�QDWXUDO�HQYLURQPHQWV��XVLQJ�EXUURZV�RQ�WKH�JURXQG�RU�
IDOOHQ�WUHHV�DV�VKHOWHU��WKHVH�JHQHUDOO\�ZLWK�RQH�WR�WKUHH�SRUWV�RI�HQWU\�DQG�H[LW��

��� 025$(6�%$5526��1���&+,$5(//2��$��	�3/(6(��7� ����� %UDG\SXV�YDULHJDWXV��7KH�,8&1�5HG�
/LVW� RI� 7KUHDWHQHG� 6SHFLHV� ������ H�� 7����$��������� $YDLODEOH� RQOLQH�
DW� �KWWS���G[�GRL�RUJ���������,8&1�8.��������5/76�7����$���������HQ! >FLWHG�RQ�����������@�
��� LELG
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6FLHQWLILF�QDPH��&XQLFXOXV�SDFD
&RPPRQ�QDPH��*XDJXD

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG�
*DOOHU\� DQG� �� RU� ULSDULDQ� IRUHVW� �%JU� ±
����
$UUDFDFKDO��$UF�± �������
+HOHFKDO��+OF�± �������
DQG�RQH�WR�IRXU�IRU�WKH�FLUFXPVWDQWLDO�HVFDSH�DQG�DQ�LQWHUQDO�FDYLW\�IRU�GD\WLPH�
VOHHS����

,WV�KDELWDW�LQFOXGHV�KXPLG�DUHDV�RI�ZDUP�HDUWK�DQG�PRXQWDLQ��GHFLGXRXV�PDUVKHV��
EUDFNLVK� DQG� PRULFKDOHV�� VHFRQGDU\� IRUHVW� RU� VFUXE� YHJHWDWLRQ� DQG� FXOWLYDWHG�
SDWFKHV�LQ�ZRRGHG�DUHDV ����

7KH�IDPLO\�FLUFOH�LV�FRQIRUPHG�E\�WKH�PDOHV��WKH�JHVWDWLRQ�LV�RI�DURXQG�����GD\V��
ZLWK�D�IHHGLQJ�SHULRG��ODFWDWLRQ��RI����WR����GD\V�DQG�UHDFK�WKH�PDWXULW\�IURP���WR�
���PRQWKV ����

+DELWV�DQG�EHKDYLRU

7KH\� DUH� XVXDOO\� RI� VROLWDU\�� WHUULWRULDO�� QRFWXUQDO� KDELW�� ZLWK� VLOYLFXOWXUDO� HDWLQJ�
KDELWV� WKH\�XVXDOO\�LQKDELW�SODFHV�IDU�IURP�ZDWHU�ERGLHV�PRVW�RI�WKH�WLPH ����

7KUHDWV

&,7(6��$SSHQGL[�,,,
,8&1��/&��PLQRU�FRQFHUQ�

7KH�PDLQ�WKUHDW�WKDW�WKLV�VSHFLHV�IDFHV�LV�KXQWLQJ�IRU�VXVWHQDQFH�DQG�FRPPHUFLDO�
SXUSRVHV��E\�WKH�LQGLJHQRXV�DQG�UXUDO�SRSXODWLRQ� KRZHYHU�WKH�FUHDWLRQ�RI�ODUJH�
VFDOH�EUHHGLQJ�VLWHV�KDV�UHGXFHG�WKLV�DQWKURSRJHQLF�SUHVVXUH����

��� )22'�$1'�$*5,&8/785(�25*$1,=$7,21�2)�7+(�81,7('�1$7,216�± )$2��8VH�RI�ZLOGOLIH�
LQ� /DWLQ� $PHULFD�� 6LWXDWLRQ� DQG� SHUVSHFWLYHV� IRU� VXVWDLQDEOH� PDQDJHPHQW�� 2MDVWL�� -XKDQL�� )$2�
�-DQXDU\������������,6%1���������������
��� LELG
��� LELG
��� LELG
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6FLHQWLILF�QDPH��&XQLFXOXV�SDFD
&RPPRQ�QDPH��*XDJXD

&RYHUDJHV�ZKHUH�LW�ZDV�LGHQWLILHG�
*DOOHU\� DQG� �� RU� ULSDULDQ� IRUHVW� �%JU� ±
����
$UUDFDFKDO��$UF�± �������
+HOHFKDO��+OF�± �������
'LVWULEXWLRQ
/DSD� �&XQLFXOXV� SDFD�� LV� D� URGHQW� RI� WKH� QHR�WURSLFDO� UHJLRQ� GLVWULEXWHG� IURP�
VRXWKHDVWHUQ�0H[LFR�WR�QRUWKHUQ�$UJHQWLQD��HVSHFLDOO\�LQ�KXPLG�WURSLFDO�IRUHVWV��
UHDFKLQJ�D�YHUWLFDO�GLVWULEXWLRQ�RI�XS�WR������P�V��ZLWK�D�PLQLPXP�RI������P����

)O\LQJ�0DPPDOV�

7KLV�JURXS�LV�FRPSULVHG�H[FOXVLYHO\�RI�WKH�RUGHU�&KLURSWHUD �EDWV���LQ�RUGHU�WR�UHSRUW�
WKH�ODUJHVW�QXPEHU�RI�VSHFLHV�EHORQJLQJ�WR�WKLV�JURXS��IRXU�IRJ�QHWV�ZHUH�LQVWDOOHG�
SHU�SODQW�FRYHU�LQ�WKH�SURMHFW�DUHD��SUHVHQWLQJ�D�VDPSOLQJ�HIIRUW�RI����KRXUV��QHW�

7KLV� JURXS� ZDV� UHSUHVHQWHG� E\� VHYHQ� VSHFLHV�� DOO� EHORQJLQJ� WR� WKH� IDPLO\�
3K\OORVWRPLGDH �EDWV� RI� WKH� QDVDO� OHDI�� �7DEOH� 1R�� ������� FRQVLGHUHG� WKH� PRVW�
LPSRUWDQW�IDPLO\�RI�EDWV�LQ�WKH�1HRWURSLFV ERWK�E\�WKH�QXPEHU�RI�VSHFLHV�DQG�E\�WKHLU�
IXQFWLRQ� WR�EH� ODUJH�GLVSHUVHUV�RI� VHHGV��7KH�PRVW�DEXQGDQW�VSHFLHV�GXULQJ� WKLV
FKDUDFWHUL]DWLRQ� ZDV� &DUROOLD� SHUVSLFLOODWD�� SUHVHQWLQJ� HLJKW� ���� LQGLYLGXDOV�� WKLV�
VSHFLHV� LV�FRQVLGHUHG�DV� WKH�PRVW�DEXQGDQW� LQ�RXU�HQYLURQPHQW��DQG�FRQVLGHUHG�
RQH�RI�WKH�VSHFLHV�WKDW�FRQWULEXWHV�PRVW�LQ�WKH�UHJHQHUDWLRQ�RI�QHRWURSLFDO�IRUHVWV��
GXH�WR�LWV�UROH�DV�VHHG�GLVSHUVHU��)ROORZLQJ�WKLV��3ODW\UUKLQXV EUDFK\FHSKDOXV ZDV�
UHSRUWHG�� ZLWK� ILYH� LQGLYLGXDOV�� DQ� LPSRUWDQW� VSHFLHV� LQ� WKH� HFRV\VWHPV� ZKHUH� LW�
LQKDELWV�IRU�LWV�UROH�DV�D�VHHG�GLVSHUVHU��7KH�RWKHU�VSHFLHV�UHSRUWHG�KDG�OHVV�WKDQ�
WKUHH�����LQGLYLGXDOV��7DEOH�1R��������

7DEOH�1R������ 7D[RQRPLF�FRPSRVLWLRQ�DQG�WKUHDW�FDWHJRU\�RI�EDW�VSHFLHV

7$;$6
&RPPRQ�
1DPH

7URSKLF�
*XLGH &,7(6 ,8&1

5HVROXWLRQ
���� 7RWDO

&+,5237(5$
3K\OORVWRPLGDH

��� LELG
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7$;$6
&RPPRQ�
1DPH

7URSKLF�
*XLGH &,7(6 ,8&1

5HVROXWLRQ
���� 7RWDO

$UWLEHXV�OLWXUDWXV %DW ) 1RQH /& 1R�5HSRUW �
&DUROOLD�SHUVSLFLOODWD %DW ) 1RQH /& 1R�5HSRUW �
*ORVVRSKDJD�ORQJLURVWULV %DW , 1RQH '' 1R�5HSRUW �
3ODW\UUKLQXV�KHOOHUL %DW ) 1RQH /& 1R�5HSRUW �
*ORVVRSKDJD�JDVRULFLQD %DW , 1RQH /& 1R�5HSRUW �
3ODW\UUKLQXV�EUDFK\FHSKDOXV %DW ) 1RQH /& 1R�5HSRUW �
8URGHUPD�ELOLEDWXP %DW ) 1RQH /& 1R�5HSRUW �

6RXUFH��6$*�6�$�

5HJDUGLQJ� WKH� UHVXOWV� E\� FRYHUDJH�� RI� WKH� ��� LQGLYLGXDOV� DQG� VHYHQ� ���� VSHFLHV�
UHSRUWHG��WKH�JDOOHU\�IRUHVW�ZDV�WKH�SODFH�ZKHUH�WKH�JUHDWHVW�QXPEHU�RI�LQGLYLGXDOV�
ZDV�UHSRUWHG�����DV�ZHOO�DV�VSHFLHV�IRXU������IROORZHG�E\�WKH�GHQVH�IRUHVW�ZLWK�WZR�
����VSHFLHV��WKH�$UUDFDFKDO DQG�WKH�WUHH�OLQHG�JUDVVHV�ZLWK�RQH������DQG�ILQDOO\�WKH�
KHUED]DO��FRYHU�LQ�ZKLFK�QR�FDSWXUHV�ZHUH�REWDLQHG��7DEOH�1R��������

,Q� WHUPV� RI� DEXQGDQFH�� &DUROOLD SHUVSLFLOODWD DQG� 3ODW\UUKLQXV EUDFKLFHSKDOXV
�3KRWRJUDSK�1R��������LQ�WKH�JDOOHU\�IRUHVW��ZLWK��������HTXLYDOHQW�WR���LQGLYLGXDOV��
DQG����������LQGLYLGXDOV�UHVSHFWLYHO\��VKRZ�WKHP�DV�WKH�EHVW�UHSUHVHQWHG�VSHFLHV�
LQ�WKH�VWXG\�DUHD��7KH�RWKHUV�KDYH�DEXQGDQFHV�ORZHU�WKDQ���������7DEOH�1R��������

7DEOH�1R������ $EXQGDQFH�RI�EDWV�E\�SODQW�FRYHU
&RYHUDJH 6SHFLHV &RPPRQ�1DPH 7RWDO $E��UHODWLYH

7UHH�OLQHG�JUDVVHV *ORVVRSKDJD�JDVRULFLQD %DW � ����
'HQVH�)RUUHVW $UWLEHXV�OLWXUDWXV %DW � ����

*ORVVRSKDJD�JDVRULFLQD %DW � ����

)RUHVW�*DOOHU\
&DUROOLD�SHUVSLFLOODWD %DW � �����
3ODW\UUKLQXV�KHOOHUL %DW � �����
3ODW\UUKLQXV�EUDFK\FHSKDOXV %DW � �����
8URGHUPD�ELOLEDWXP %DW � ����

$UUDFDFKDO *ORVVRSKDJD�JDORQJLURVWULV %DW � ����
7RWDO ��

6RXUFH��6$*�6�$�



02',),&$7,21�2)�(19,5210(17$/�/,&(16(�)25�7+(
352-(&7�2)�&216758&7,21�$1'�23(5$7,21�2)�$�62/,'�
%8/.�&$5*2(6�3257�7(50,1$/�,1�7+(�081,&,3$/,7<�2)�

785%2

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($ 3DJH ��� RI ���

*$7��������&$�$0�3,2��� 5HYLHZ��

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
&$3����B7'(1*�2.�)
>0HGHOOLQ@������

3KRWRJUDSK\ 1R������ %DWV�&DUROOLD SHUVSLFLOODWD DQG 3ODW\UUKLQXV EUDFKLFHSKDOXV
6RXUFH��6$*�6�$�

7KH�GLIIHUHQFH�EHWZHHQ�DEXQGDQFH�DQG� ULFKQHVV�DPRQJ� WKH�VDPSOHG�FRYHUDJHV�
FDQ�EH�LQIOXHQFHG�E\�VHYHUDO�IDFWRUV��WKH�ILUVW�DQG�RQH�RI�ZKLFK�FRXOG�PRVW�LQIOXHQFH�
ZDV�WKH�FOLPDWH��GXULQJ�IRXU�RI� WKH�ILYH�QLJKWV� LQ�ZKLFK�WKH�VDPSOHV�ZHUH�WDNHQ�LW�
UDLQHG� LQ� WKH� DUHD�� D� FRQGLWLRQ� WKDW� � SUHYHQWV� PDQ\� VSHFLHV� IURP� OHDYLQJ� WKHLU�
VKHOWHUV�LQ�VHDUFK�RI�IRRG��7KH�VXSSO\�RI�VSHFLILF�UHVRXUFHV��VKHOWHU�DQG�IRRG��DQG�
WKH�VWUXFWXUH�RI�WKH�KDELWDW�LQ�WKH�DUHD�FRXOG�EH�WKH�GHWHUPLQLQJ�IDFWRUV�RI�WKH�ORZ�
ZHDOWK�RI�EDWV��LQ�WKH�DUHD�WKDW�JUDVVODQGV�DQG�KHUEDFHRXV�DUHDV�GRPLQDWH�WKH\�GR�
QRW�RIIHU�UHIXJH�WR�WKH�EDWV�

$OO� VSHFLHV� UHSRUWHG� DFFRUGLQJ� WR� 9DUJDV� HW� DO��� DUH� UHVLVWDQW�� WROHUDWH� WKH�
WUDQVIRUPDWLRQ�RI�WKH�HQYLURQPHQW��DQG�SRVVLEO\�EHQHILW�IURP�IUDJPHQWDWLRQ��VLQFH�
WKH\�XVH�ERWK�IRUHVWV��WUDQVIRUPHG�DQG�UHPQDQW�HQYLURQPHQWV��ULSDULDQ�YHJHWDWLRQ��
VHFRQGDU\�YHJHWDWLRQ�DQG�HYHQ�LVRODWHG�WUHHV�DQG�VKUXEV�LQ�WKH�JUDVVODQGV�

&RORPELD�RQO\�UHSRUWV�WKUHH�VSHFLHV�RI�WKUHDWHQHG�EDWV�LQ�WKH�UHG�ERRN�RI�PDPPDOV�
DQG� QRQH� LQ� UHVROXWLRQ� ������ WKHVH� VSHFLHV� SUHVHQW� DV� WKHLU� PDLQ� WKUHDW� WKH�
GHVWUXFWLRQ�RI� WKHLU�KDELWDWV�� WKH�VSHFLHV UHSRUWHG� LQ� WKLV�VXSHUYLVLRQ�KDYH�D�ZLGH�
GLVWULEXWLRQ�DQG�DUH�FRPPRQ�LQ�DOO�WKLV��QHYHUWKHOHVV�WR�FRQWLQXH�ZLWK�WKH�GHVWUXFWLRQ�
RI�YHJHWDO�FRYHULQJV�WKHLU�SRSXODWLRQV�LQ�VRPH�]RQHV�FDQ�EH�GLPLQLVKHG��,W�VKRXOG�
EH�QRWHG�WKDW�QRQH�RI�WKH�VSHFLHV�UHSRUWHG�DUH�IRXQG�LQ�WKH�UHG�ERRN�RU�LQ�5HVROXWLRQ�
�����

7KH�IO\LQJ�PDVWRIDXQD SUHVHQW�LQ�WKH�SURMHFW�DUHD�LV�UHSUHVHQWHG�E\�WZR�����WURSKLF�
JXLOGV�� IUXJLYRURXV� UHSUHVHQWHG� E\� ILYH� ���� VSHFLHV� HTXLYDOHQW� WR� ����� DQG� WKH�
LQVHFWLYRURXV�JXLOG�ZLWK�WZR�����VSHFLHV�DQG������)LJXUH�1R��������
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)LJXUH�1R������ 7URSKLF�JXLOGV�UHSRUWHG�IRU�EDWV�LQ�WKH�VWXG\�DUHD
6RXUFH��6$*�6�$�

$PRQJ�WKH�IUXJLYRUHV��WKH�EHVW�UHSUHVHQWHG�VSHFLHV�ZDV�&DUROOLD SHUVSLFLOODWD ZLWK�
HLJKW�����LQGLYLGXDOV��IROORZHG�E\�WKH�EDWV�RI�WKH�JHQXV�3ODW\UUKLQXV DOVR�ZLWK�HLJKW�
���� LQGLYLGXDOV�� WKH� RWKHU� WZR� VSHFLHV� KDG� OHVV� WKDQ� WZR� ���� LQGLYLGXDOV�� $UWLEHXV
OLWXUDWXV DQG�8URGHUPD ELOREDWXP �3KRWRJUDSK�1R���������$OO�WKHVH�VSHFLHV�SUHVHQW
SODQWV� RI� VXFFHVVLRQDO� VWDJHV� LQ� WKHLU� GLHW� VWDQGLQJ� RXW� 3LSHU� VS��� 6RODQXP VS���
&HFURSLD VS�� DQG� )LFXV VS�� $PRQJ� WKH� LQVHFWLYRUHV� *ORVVRSKDJD JDVRULFLQD ,�
SUHVHQW�WZR�����LQGLYLGXDOV��ZKLOH�*�

� %21$&&256�)�-�(7�$/��������(YLGHQFH�IRU�([SORLW� DFWLYH�&RPSHWLWLRQ���&RPSDUDWLYH�)RUDJLQJ�
%HKDYLRU�DQG�5RRVWLQJ�(FRORJ\�RI�6KRUW�7DLOHG�)UXLW�%DWV��3K\OORVWRPLGDH���%LRWURSLFD������������

ORQJLURVWULV RQO\�RQH������VSHFLHV�WKDW�EDVH�WKHLU�GLHW�RQ�LQVHFWV�EXW�DOVR�FRQVXPH�
IUXLWV�DQG�SROOHQ�

7KH�IUXJLYRURXV�DQG�LQVHFWLYRURXV�EDWV��KDYH�VHYHUDO�HFRORJLFDO�LQWHUDFWLRQV��DPRQJ�
ZKLFK� VWDQG� RXW�� WKH� GLVSHUVDO� RI�PXOWLSOH� SODQW� VSHFLHV� DQG� WKH� FRQVXPSWLRQ� RI�
KDUPIXO�LQVHFWV��KDV�EHHQ�ZLGHO\�UHFRJQL]HG�
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3KRWRJUDSK\ 1R������ %DWV $UWLEHXV�OLWXUDWXV DQG�8URGHUPD�ELOREDWXP
6RXUFH��6$*�6�$�

7KH�GLYHUVLW\�LQGLFHV�PDGH�FRUURERUDWH�WKH�GDWD�REWDLQHG�LQ�WKH�ILHOG��VKRZLQJ�D�YHU\�
ORZ� GLYHUVLW\� LQ� DOO� VDPSOHG� FRYHUDJHV�� WKLV� LV� LQIOXHQFHG� E\� WKH� KLJK� GHJUHH� RI�
LQYROYHPHQW�WKDW�WKH�ZRUNHG�DUHD�SUHVHQWV��WKH�0DUJDOHI LQGH[�SUHVHQWHG�WKH�ORZHVW�
YDOXHV� LQ� WKH� $UUDFDFKDO DQG� WKH� SDVWXUHV�� FRYHU� ZKHUH� RQO\� RQH� VSHFLHV� ZDV�
REVHUYHG�� WKH� 6KDQQRQ� LQGH[� �+� 
��� ZKLFK� SUHVHQWV� YDOXHV� EHORZ� ����� LQ� DOO�
FRYHUDJHV�VKRZV�D�GLYHUVLW\�RI�ORZ��7DEOH�1R���������GXH�WR�WKH�GRPLQDQFH�RI�WKH�
VSHFLHV�&DUROOLD SHUVSLFLOODWD�

9,//$5($/��+��0��$/9$5(=��6��&Ï5'2%$��)��(6&2%$5��*��)$*8$��)��*$67��+��0(1'2=$��
0�� 263,1$� <� $�0�� 80$f$�� ������ 0DQXDO� RI� PHWKRGV� IRU� WKH� GHYHORSHPHQW� RI� ELRGLYHUVLW\�
LQYHQWRULHV��%LRGLYHUVLW\�LQYHQWRULHV�SURJUDP��5HVHDUFK�,QVWLWXWH�RI�%LRORJLFDO�5HVRXUFHV�$OH[DQGHU�
YRQ�+XPEROGW��%RJRWi��&RORPELD������S�

7KH�GRPLQDQFH�DQG�(TXLW\�LQGLFHV�DUH�LQYHUVHV��WKDW�LV�WR�VD\��DV�LQ�D�FRPPXQLW\�
WKHUH�DUH�GRPLQDQW�VSHFLHV��HTXLWDELOLW\�LV�ORZHU��ZKLFK�DOVR�LQIOXHQFHV�D�GHFUHDVH�
LQ�GLYHUVLW\��)URP� WKH� UHVXOWV�REWDLQHG� LW� LV�REVHUYHG� WKDW� WKH�$UUDFDFKDO DQG� WKH�
JUDVVODQGV� DUH� FRYHULQJV� ZKHUH� RQO\� RQH� VSHFLHV� ZDV� REVHUYHG�� VKRZLQJ� DQ�
DEVROXWH�GRPLQDQFH��WKH�KLJKHVW�HTXLWDELOLW\�ZDV�IRXQG�LQ�WKH�JDOOHU\�IRUHVW��ZKHUH�
D�JUHDWHU�QXPEHU�RI�VSHFLHV�ZDV�REVHUYHG�ZLWK� UHVSHFW� WR� WKH�RWKHU�FRYHULQJV� ��
7DEOH�1R��������

7DEOH�1R������ 'LYHUVLW\�LQGLFHV�RI�IO\LQJ�PDPPDOV
$UUDFDFKD
O

'HQVH�
)RUUHVW

)RUUHVW�
*DOOHU\

*UDVVODQG
V

*UDQG�
7RWDO

7D[D��6� � � � � �
1XPEHU�2I�
,QGLYLGXDOV � � �� � ��
6KDQQRQ �+� � ������ ����� � �����
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$UUDFDFKD
O

'HQVH�
)RUUHVW

)RUUHVW�
*DOOHU\

*UDVVODQG
V

*UDQG�
7RWDO

0DUJDOHI � ����� ����� � �����
'RPLQDQFH �'� � ��� ������ � ������
(TXLWDELOLW\��-� � � ������ � ������

6RXUFH��6$*�6�$�

7KH�SRVVLEOH�GLVSODFHPHQW� URXWHV�FRQVLGHUHG�IRU� WKH�PDVWRIDXQD DUH�HVWDEOLVKHG�
DFFRUGLQJ� WR� WKH� REVHUYDWLRQV� PDGH� LQ� WKH� ILHOG� DQG� WKH� PRELOLW\� WUHQGV� RI� WKH�
PDPPDOV� LQ� UHODWLRQ� WR� WKH� HFRORJ\� RI� WKH� ODQGVFDSH� DQG� KRZ� LW� PDLQWDLQV� D�
UHODWLRQVKLS� ZLWK� WKH� 'DULHQ� FRUULGRU� DV� D� XQLW�� WKDW� FXUUHQWO\� GXH� WR� WKH� GLYHUVH�
DQWKURSRJHQLF�LQWHUYHQWLRQV�DQG�HFRQRPLF�JURZWK�KDYH�IUDJPHQWHG�WKLV�FRUULGRU��IRU�
ZKLFK� VSHFLHV� RI� JUHDW� PRELOLW\� DQG� GLVWULEXWLRQDO� UDQJH� �HJ� WKH� SXPD�� WDNH�
DGYDQWDJH�RI�UHOLFWV�RI�IRUHVWV�DQG�YHJHWDWLRQ�FRQWLQXHV�WR�WUDYHO�WKURXJK�WKHP�DQG�
UHDFK�PRUH�FRQVHUYHG�DUHDV�ZLWK�EHWWHU�KDELWDW�FRQGLWLRQV�DQG�IRRG�VXSSO\��2Q�WKH�
RWKHU�KDQG��EDWV��WKDQNV�WR�WKHLU�DELOLW\�WR�WUDYHO��IOLJKW���FDQ�WUDYHO�ORQJ�GLVWDQFHV�LQ�
D�VLQJOH�QLJKW��IRU�WKH�JHQHUD�&DUROOLD��*ORVVRSKDJD DQG�$UWLEHXV��WKH\�UHSRUW�URXWHV�
RI�XS�WR���NP��PDLQO\�LQ�VHDUFK�RI�IRRG��7KDQNV�WR�WKLV�DELOLW\�WR�PRYH�WKH�EDWV�WR�EH�
GLVSODFHG� IURP� WKHLU� VKHOWHU� FDQ� ILQG� RWKHUV� LQ� QHDUE\� DUHDV�� DOZD\V� ORRNLQJ� IRU�
VLPLODU�FRQGLWLRQV�EHWZHHQ�VKHOWHUV�VR�WKDW�WKHLU�QHHGV�DUH�QRW�DIIHFWHG��,GHQWLI\LQJ�
WKDW�RQH�RI�WKH�JUHDWHVW�WKUHDWV�WR�WKLV�JURXS�LV�WKH�IUDJPHQWDWLRQ�RI�KDELWDW�E\�XUEDQ��
LQGXVWULDO�DQG�DJULFXOWXUDO�H[SDQVLRQ�

)/(0,1*��7�+��	�(�5��+(,7+$�86��������6HDVRQDO�IRUDJLQJ�EHKDYLRU�RI�WKH�IUXJLYRURXV�EDW�&DUROOLD�
SHUVSLFLOODWD��-��0DPP��������������
0255,621��'�:��������(IILFLHQF\�RI�IRRG�XWLOL]DWLRQ�E\�IUXLW�EDWV��2HFRORJLD�������������
6,00216�1�<�7�&21:$<��������(YROXWLRQ�RI�HFRORJLFDO�GLYHUVLW\�LQ�EDWV��3S�����±�����HQ��%DW�
HFRORJ\��7+�.XQ]�\�0%�)HQWRQ��HGV����&KLFDJR�8QLYHUVLW\�3UHVV��&KLFDJR�

:LWK� WKDW� LQ� PLQG�� )LJXUH� 1R�� ����� VKRZV� WKH� VHYHQ� ���� SRVVLEOH� URXWHV� RI�
GLVSODFHPHQW�RI� WKH�PDVWRIDXQD�� LGHQWLILHG� LQ� WKH�DUHD�RI� LQIOXHQFH�RI� WKH�SURMHFW��
7KHVH� URXWHV�JR� WKURXJK� WKH� IROORZLQJ�FRYHUDJHV�� FOHDQ�JUDVVODQGV� �FRGH��������
RSHQ� VKUXE� �FRGH�� ������� KLJK� VHFRQGDU\� YHJHWDWLRQ� �FRGH�� ������� GHQVH� KLJK�
PDQJURYH��FRGH�����������SDOP�JURYHV��FRGH����������DQG�KHUED]DO�GHQVH�IORRGHG�
QRW� ZRRGHG� �FRGH�� ���������2Q� WKH�PDS�02'B/$B372B$17B��B5XWDV)DXQD��
\RX�FDQ�VHH�WKHVH�SRVVLEOH�URXWHV�
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)LJXUH�1R������ 3RVVLEOH�URXWHV�RI�GLVSODFHPHQW�RI�WKH�PDVWRIDXQD SUHVHQW�LQ�WKH�DUHD�RI�LQIOXHQFH�RI�WKH�
SURMHFW

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

����� &RQWLQHQWDO�DTXDWLF�HFRV\VWHPV

$FFRUGLQJ�WR�WKH�PHWKRGRORJ\�SURSRVHG�LQ�WKH�FKDSWHU�RQ�*HQHUDOLWLHV��WKH�UHVXOWV�
REWDLQHG� IRU� WKH� FKDUDFWHUL]DWLRQ� RI� WKH� YHJHWDWLRQ� DQG� ZLOGOLIH� SUHVHQW� LQ� WKH�
FRQWLQHQWDO� DTXDWLF� HFRV\VWHPV� �)LJXUH� 1R�� ������ WKDW� DUH� SDUW� RI� WKH� DUHD� RI�
LQIOXHQFH�DUH�GHVFULEHG�EHORZ��2Q�WKH�PDSV�02'B/$B372B$17B��B9HJHWDWLRQ�
DQG�02'B/$B372B$17B��B:LOGOLIH��\RX�FDQ�REVHUYH�WKH�VDPSOLQJ�SRLQWV�LQ�WKH�
DTXDWLF�HFRV\VWHP�
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)LJXUH�1R������ 5LYHUV�DQG�PDULQH�K\GURELRORJLFDO�VDPSOLQJ�SRLQWV
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

x 9HJHWDWLRQ�

�� 3HULSK\WRQ

3HULSK\WRQ�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�FRPPXQLWLHV�SUHVHQW�LQ�DTXDWLF�V\VWHPV��,W�
FRQVLVWV�PDLQO\�RI�PLFURDOJDH�WKDW�GHYHORS�RQ�VROLG�VXEPHUJHG�VXUIDFHV�VXFK�DV�
URFNV� VHGLPHQW��SODQW�PDWHULDO��VDQGV��OHDYHV�DQG�PDFURSK\WHV�

7KH�PDLQ� IDFWRUV� WKDW� FRQWURO� WKH� G\QDPLFV� RI� WKH� SHULSK\WLF� DOJDH� DUH� OLJKW�� WKH�
FKHPLFDO�FRPSRVLWLRQ�RI�ZDWHU��KHUELYRUHV��WHPSHUDWXUH��VSHHG�RI�WKH�FXUUHQW�DQG�
W\SH�RI�VXEVWUDWH��$V�DOO�WKHVH�IDFWRUV�LQWHUDFW�ZLWK�HDFK�RWKHU�� LW� LV�GLIILFXOW�WR�VD\�
ZKLFK�LV�WKH�IDFWRU�WKDW�OLPLWV�WKH�JURZWK�RI�DOJDH�

3HULSK\WLF�DOJDH�GHYHORS�EHVW�RQ�VXEVWUDWHV�WKDW�RIIHU�VWDELOLW\�DQG�ZKHUH�WKH�DFWLRQ�
RI�FXUUHQWV�LV�PLQLPDO��(YHQ�LQ�VRPH�FDVHV��WKH�W\SH�RI�VXEVWUDWH��UDWKHU�WKDQ�WKH�
OLJKW�LQWHQVLW\�RU�QXWULHQWV��LV�WKH�OLPLWLQJ�IDFWRU�LQ�WKH�SURGXFWLRQ�RI�WKLV�FRPPXQLW\��
+RZHYHU��VRPH�DXWKRUV�FODLP�WKDW�WKH�IRXU�SULPDU\�IDFWRUV�WKDW�OLPLW�SURGXFWLYLW\�DUH�
OLJKW��ZDWHU��WHPSHUDWXUH�DQG�QXWULHQWV�
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:(7=(/��5��*��2SHQLQJ�UHPDUNV��,Q��3HULSK\WRQ�RI�IUHVKZDWHU�HFRV\VWHPV��������S������
$//$1�� -�� 'DYLG�� 6WUHDP� HFRORJ\�� VWUXFWXUH� DQG� IXQFWLRQ� RI� UXQQLQJ� ZDWHUV�� ,OOXVWUDWHG�� UHSULQW���
&KDSPDQ�	�+D�OO������������S��,6%1�����������

7KH�K\GURORJLFDO��SK\VLFDO�DQG�FKHPLFDO�FKDUDFWHULVWLFV��DV�ZHOO�DV�WKH�GLVWXUEDQFHV�
DQG�WKH�VSDFH�DQG�WHPSRUDO�KHWHURJHQHLW\�LQ�WKH�ULYHUV��GHILQH�WKH�GLVWULEXWLRQ��WKH�
GLVSHUVLRQ��WKH�FRORQL]DWLRQ�DQG�WKH�UHVSRQVH�RI�WKH�RUJDQLVPV�WR�WKH�HQYLURQPHQW�

&RPSRVLWLRQ�DQG�DEXQGDQFH

7KH�FRPPXQLW\�RI SHULSK\WLF�DOJDH�LQ�WKH�ZDWHUV�RI�WKH�/HRQ�5LYHU�LQ�WKH�SRLQWV�+%��
DQG�+%��ZDV�PDGH�RI WKUHH� ODUJH� WD[RQRPLF�JURXSV� WKDW�DUH�� WKH�%DFLOODULRSK\WD
�'LDWRPHDV��� &\DQRSK\FRWD �&\DQREDFWHULD�� DQG� (XJOHQRSK\FRWD �(XJOHQDV���
ZKHUH�WKH�JURXS�RI�WKH�GLDWRPV�ZDV�WKH�PRVW�UHSUHVHQWDWLYH�DW�WKH�OHYHO�RI�VSHFLHV�
DEXQGDQFH �3KRWRJUDSK�1R��������VRPHZKDW�XSVWUHDP�RI�WKH�ULYHU��+%�����WD[D��
DQG� GRZQVWUHDP� �+%��� �� WD[D��� DQG� DV� VKRZQ� LQ� )LJXUH� 1R�� ������ WKH� VSHFLILF�
DEXQGDQFH�RI�SHULSK\WLF�PLFURDOJDH�DW�SRLQWV�+%��DQG�+%� ZDV�WKH�VDPH����WD[D��
DOWKRXJK�LQ�JHQHUDO�WHUPV�LW�LV�ORZ��ZKLFK�FDQ�EH�DWWULEXWHG�PDLQO\�WR�WKH�HIIHFW�RI�WKH�
FXUUHQW�DQG�WKH�WXUELGLW\�RI�WKH�ZDWHU��DV�D�KLJK�TXDQWLW\�RI�VXVSHQGHG�VROLGV�OLPLWLQJ�
WKH�LQFLGHQFH�RI�OLJKW�LQ�WKH�ERG\�RI�ZDWHU�

)LJXUH�1R������ $EXQGDQFH�RI�VSHFLHV�RI�WKH�SHULSK\WLF�FRPPXQLW\�SUHVHQW�LQ�SRLQWV�+%��DQG�+%��LQ�WKH�
/HyQ�5LYHU

6RXUFH��3URGXFHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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7KH�%DFLOODULRSK\WD GLYLVLRQ�LV�D�JURXS�WKDW� LV�ZLGHO\�GLVWULEXWHG�LQ�ERWK�OHQWLF�DQG�
ORWLF�ZDWHUV��GHYHORSLQJ�XQLFHOOXODU�WR�FRORQLDO�IRUPV��UHDFKLQJ�WR�JURZ�LQ�SODQNWRQLF�
IRUPV��LQ�VXVSHQVLRQ�LQ�IUHH�ZDWHU��DQG���RU�EHQWKLF��DVVRFLDWHG�ZLWK�VROLG�VXEVWUDWH���
7KH�PRVW�LPSRUWDQW�DVSHFW�LQ�WKLV�JURXS�LV�WKDW�WKH�FHOO�LV�FRYHUHG�E\�D�VLOLFD�VKHOO�RI�
YHU\�KDUG�FRQVLVWHQF\��ZKLFK�KDV�D�KLJK�ZHLJKW�GXH�WR� WKH�VLOLFHRXV�QDWXUH�RI� LWV�
VKHOO� 7KLV�FRQGLWLRQV�WKH�SODQNWRQLF�VSHFLHV��VLQFH�D�FHUWDLQ�WXUEXOHQFH�LQ�WKH�ZDWHU�
LV�QHFHVVDU\�WR�NHHS�WKHP�LQ�VXVSHQVLRQ��VR�WKLV�JURXS�LV�PRUH�DVVRFLDWHG�ZLWK�WKH�
SHULSK\WLF� FRPPXQLW\� ZKHUH� LW� FDQ� EH� DQFKRUHG� E\�PHDQV� RI� D� VWUXFWXUH� FDOOHG�
UDSKH��ZKLFK� LV�FRPSOH[� LQ�VRPH�FDVHV��ZKLFK� LV�DUUDQJHG�E\� WKH�VXUIDFH�RI� WKH�
YDOYH��ORQJLWXGLQDOO\�

7KH�IXQFWLRQ�RI�WKLV�RQH�VHHPV�WR�EH�LQYROYHG�LQ�WKH�PRYHPHQW�RI�WKH�FHOO�RQ�WKH�
VXEVWUDWH�DQG� LWV� IL[DWLRQ�� WKURXJK� WKH� VHFUHWLRQ� RI�PXFLODJLQRXV� VXEVWDQFHV�DQG�
JO\FRSURWHLQV��'LDWRPV�DUH�DQ�HVVHQWLDO�SDUW�RI� WKHVH�V\VWHPV�VLQFH� WKH\�DUH� WKH�
PDLQ� VRXUFH� RI� HQHUJ\� LQSXW� WR� WKH� V\VWHPV�� EHFDXVH� WKH\� DUH� FRQVLGHUHG�
SKRWRV\QWKHWLF� RUJDQLVPV� WKDW� ZLOO� DFW� DV� D� IRRG� VRXUFH� IRU� LQYHUWHEUDWHV� RI�
]RRSODQNWRQ��PDFURLQYHUWHEUDWHV��VFUDSHUV�DQG�ILVK�

2Q�WKH�RWKHU�KDQG��PLFURDOJDH�EHORQJLQJ�WR�3K\OXP�&\DQRSK\FRWD��UHSUHVHQWHG�E\�
2VFLOODWRULD�VS���:HUH� UHFRUGHG�DW�ERWK�SRLQWV��7KLV�JHQXV� LV�FRPPRQO\� IRXQG� LQ�
HXWURSKLF� ZDWHUV� ZLWK� D� KLJK� FRQFHQWUDWLRQ� RI� RUJDQLF� PDWWHU�� ,Q� JHQHUDO�� WKHVH�
PLFURDOJDH� DUH� FKDUDFWHULVWLF� RI� WHPSRUDU\� HQYLURQPHQWV� ZLWK� YDULDELOLW\� LQ� WKH�
SK\VLFRFKHPLFDO� FRQGLWLRQV� RI� ZDWHU�� JHQHUDOO\� DVVRFLDWHG� ZLWK� SURFHVVHV� RI�
HXWURSKLFDWLRQ� DQG� HQYLURQPHQWDO� GHWHULRUDWLRQ� RI� DTXDWLF� HFRV\VWHPV�� VR� LQ� WKLV�
FDVH� WKH�ZDWHUV� RI� WKH�1XHYD�&RORQLD�&DQDO� FRXOG� EH�GLUHFWO\� LQIOXHQFLQJ� LQ� WKH�
SHULSK\WLF�SRSXODWLRQ�VWUXFWXUH�RI�WKH�PRQLWRUHG�SRLQWV�

,Q�DGGLWLRQ��WKLV�JURXS�RI�RUJDQLVPV�KDYH�WKH�DELOLW\�WR�IL[�DWPRVSKHULF�QLWURJHQ�DQG�
LQFRUSRUDWH�LW�LQWR�WKH�V\VWHP�WKURXJK�DQDWRPLFDO�VWUXFWXUHV�NQRZQ�DV�KHWHURF\VWV��
FDXVLQJ�WKHVH�RUJDQLVPV�WR�UHJXODWH�WKH�1��3�UDWLR��KRZHYHU��ZKHQ�WKLV�UHODWLRQVKLS�
GHYLDWHV�LQ�IDYRU�RI�SKRVSKDWH��F\DQRSK\WHV�DUH�GHYHORSHG�WKDW�LQWURGXFH�QLWURJHQ�
FRPELQHG�LQWR�WKH�V\VWHP�

2WKHU� UHJLVWHUHG�RUJDQLVPV�ZHUH� WKRVH�EHORQJLQJ� WR� WKH� (XJOHQRSK\FRWD JURXS��
UHSUHVHQWHG�E\�WKH�JHQXV�7UDFKHORPRQDV LQ�SRLQW�+%���ZKLFK�FRXOG�EH�LQGLFDWLQJ�
DQ�HQWU\�RI�RUJDQLF�PDWWHU�LQWR�WKH�HFRV\VWHP��EHFDXVH�WKLV�W\SH�RI�RUJDQLVPV�DUH�
FORVHO\�UHODWHG�WR�WKH�RUJDQLF�HQULFKPHQW�RI�DTXDWLF�HFRV\VWHPV�

675(%/(��+���DQG�.5$87(5��'��$WODV�RI�IUHVKZDWHU�PLFURRUJDQLVPV��%DUFHORQD����2PHJD�HGLWLRQV��
����������S�
3,1,//$��*��$��%LRORJLFDO� LQGLFDWRUV�LQ�FRQWLQHQWDO�DTXDWLF�HFRV\VWHPV�RI�&RORPELD��%LEOLRJUDSKLF�
FRPSLODWLRQ��8-7/�6FLHQWLILF�5HVHDUFK�&HQWHU�����������S�
0$5*$/()��5DPyQ��/LPQRORJ\��%DUFHORQD��6SDLQ����(GLWRULDO�2PHJD������������S�
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$FFRUGLQJ�WR�WKH�UHVXOWV�REWDLQHG�LQ�SRLQWV�+%��DQG�+%���7DEOH�1R���������VHYHQ�
����JHQGHUV�ZHUH�GHWHUPLQHG��RI�ZKLFK�WKH�PRVW�UHSUHVHQWDWLYH�ZHUH�1DYLFXOD DQG�
1LW]VFKLD�� WKHLU�SUHVHQFH� LQ�ERWK�DUHDV� LQ�JHQHUDO�PD\�EH�GXH�WR�VLPLODULW\� LQ� WKH�
UHJLPHV�RI�ELRSK\VLFDO�DQG�FKHPLFDO�FRQGLWLRQV��LQ�JHQHUDO�QDWXUDO�VWUHVV�RI�ZDWHU�
RU�DQWKURSLF��IORZ�UHJLPH��ZKLFK�VXSSRVHV�DQ�HTXDO�OHYHO�RI�GLVUXSWLRQ�DW�D�QDWXUDO�
HFRORJLFDO�RU�DQWKURSLF�OHYHO��KLJK�VLPLODULW\�ZLWK�WKH�ULSDULDQ�YHJHWDWLRQ�RU�ULSDULDQ�
YHJHWDWLRQ�

7KH�GLVSDULW\�LQ�ULFKQHVV�DQG�DEXQGDQFH�IRXQG�PD\�EH�GXH�WR�VHYHUDO�IDFWRUV��ERWK�
SK\VLFDO�FKHPLFDO�DQG�HFRORJLFDO��,Q�JHQHUDO��DQG�GXH�WR�WKH�KRPRJHQHLW\�IRXQG��DQ�
HFRORJLFDO�EHKDYLRU�FDQ�EH�DVVXPHG ZLWK�SHULRGV�RI�UHODWLYHO\�FRQVWDQW�VWDELOL]DWLRQ��
ZLWK�WKLV�LW�LV�LQGLFDWHG�WKDW�WKH�ERG\�RI�ZDWHU�LV�LQ�FRQWLQXRXV�SXULILFDWLRQ��ZKLFK�LV�
IDYRUHG�E\� WKH�GHYHORSPHQW�RI�VSHFLHV�ZLWK�D�PDUJLQ�RI�JUHDWHU�WROHUDQFH��ZKLFK�
PD\�LQGLFDWH�WKDW�WKHUH�LV�D�PDUJLQ RI�FRQWDPLQDWLRQ�ZKLFK�GRHV�QRW�DOORZ�WKH�KHDOWK\�
SHUIRUPDQFH�RI�WKH�HFRV\VWHP��LQ�WKLV�VHQVH�ULFKQHVV�DQG�DEXQGDQFH�DUH�DIIHFWHG�

,Q�WHUPV�RI�GRPLQDQFH��LW�FDQQRW�EH�LQGLFDWHG�WKDW�WKHUH LV�GRPLQDWLRQ�DW�WKH�LQWUD�
DQG�LQWHUVSHFLILF�OHYHO��PDLQO\�GXH�WR�WKH�VWDWH�RI�DEXQGDQFH�WKDW�KDV�ILQDOO\�DIIHFWHG�
ULFKQHVV�� WKHUHIRUH WKH� SRSXODWLRQ� VWDWXV� RI� WKH� JHQGHUV IRXQG� PD\� EH� GXH� WR�
YDULDWLRQ�LQ�WKH�IORZ���SROOXWLRQ�DQG�GLVUXSWLRQ�LQ�WKH�DTXDWLF�UHJLPH�DQG�ZDWHU�TXDOLW\�
LQ�SK\VLFDO�DQG�FKHPLFDO�VHQVH�

%HDULQJ�LQ�PLQG�WKH�DERYH��LW� LV�QHFHVVDU\�WR�LQGLFDWH�WKDW�WKH�SUHVHQFH�RI�VWURQJ�
FXUUHQWV�FDQ�LQIOXHQFH�WKH�DTXDWLF�FRQWHQW��IRU�ZKLFK�VHGLPHQWV��DQG�SROOXWDQWV�DUH�
FDUULHG�DZD\�PRUH�TXLFNO\��EHLQJ�SDUW�RI�WKHVH�GHSRVLWHG�LQ�WKH�ERWWRP�ZLWK�ZKDW�
VORZ�UHPRYDO�RFFXUV�IURP�WKH�EHG�WR�WKH�ZDWHU�FROXPQ��SURGXFLQJ�D�VWDWH�RI�DTXDWLF�
TXDOLW\� WKDW�YDULHV�DFFRUGLQJ� WR� WKH� UHJLPH�RI� IORZ�DQG�FXUUHQW�� WR� ILQDOO\�SURGXFH�
YDULDWLRQ� LQ� WKH�FRPSRVLWLRQ�RI�SRSXODWLRQV� LQ�PLFURDOJDH��ZKLFK� LQ� WKH�SUHVHQW� LV�
QHJDWLYH�RU�EDG�

5$0Ë5(=�� -KRQ� -DLUR�� )UHVKZDWHU� SK\WRSODQNWRQ�� HFRORJLFDO�� WD[RQRPLF� DQG� KHDOWK� DVSHFWV��
0HGHOOtQ����8QLYHUVLW\�RI�$QWLRTXLD������������S�

7DEOH�1R�������7D[RQRPLF�FRPSRVLWLRQ�RI�VSHFLHV� IURP� WKH�SHULSK\WLF�FRPPXQLW\�DW� WKH�VDPSOLQJ�
SRLQWV�LQ�WKH�DUHD�RI�LQIOXHQFH�RI�WKH�SURMHFW�RQ�WKH�/HyQ�5LYHU
6DPSOLQJ�3RLQWV 'LYLVLRQ &ODVV 2UGHU )DPLO\ 7D[D

+%�
%DFLOODULRSK\WD %DFLOODULRSK\FHDH

&\PEHOODOHV *RPSKRQHPDWDFHDH *RPSKRQHPD VS�
1DYLFXODOHV 1DYLFXODFHDH 1DYLFXOD VS�

%DFLOODULDOHV %DFLOODULDFHDH
1LW]VFKLD VS�
1LW]VFKLD VS��

&\DQRSK\FRWD &\DQRSK\FHDH 1RVWRFDOHV 2VFLOODWRULDFHDH 2VFLOODWRULD VS�
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2VFLOODWRULD VS��
%DFLOODULRSK\WD )UDJLODULRSK\FHDH )UDJLODULDOHV )UDJLODULDFHDH 6\QHGUD VS�

+%�

%DFLOODULRSK\WD
%DFLOODULRSK\FHDH

1DYLFXODOHV
1DYLFXODFHDH 1DYLFXOD VS�

3OHXURVLJPDWDFHDH *\URVLJPD VS�
%DFLOODULDOHV %DFLOODULDFHDH 1LW]VFKLD VS��

)UDJLODULRSK\FHDH )UDJLODULDOHV )UDJLODULDFHDH 6\QHGUD VS�

&\DQRSK\FRWD &\DQRSK\FHDH 1RVWRFDOHV 2VFLOODWRULDFHDH
2VFLOODWRULD VS�
2VFLOODWRULD VS��

(XJOHQRSK\FRWD (XJOHQRSK\FHDH (XJOHQDOHV (XJOHQDFHDH 7UDFKHORPRQDV VS�
6RXUFH��3URGXFHG�E\ 6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\ $TXD�	 7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

'HQVLW\�RI�WKH�SHULSK\WLF�FRPPXQLW\

7KH�GHQVLWLHV�UHVXOWV��7DEOH�1R��������IRU�WKH�SHULSK\WLF�PLFURDOJDH�VKRZ�GLIIHUHQFHV�
EHWZHHQ�WKH�SRLQWV�+%��DQG�+%��IRU�WKH�&\DQRSK\FRWD�JURXS��EHLQJ�WKDW�WKH�SRLQW�
+%��H[KLELWHG�D�JUHDWHU�SRSXODWLRQ�RI�F\DQREDFWHULD��KDYLQJ�D�GHQVLW\�RI�������,QG�
��FP���LQ�UHODWLRQ�WR�GRZQVWUHDP��+%���WKDW�UHJLVWHUHG�������,QG���FP���)LJXUH�1R��
�������5HJDUGLQJ�GLDWRPV��WKHUH�LV�QR�VLJQLILFDQW�YDULDWLRQ�LQ�GHQVLW\��KRZHYHU��LW�FDQ�
EH�DVVXPHG�WKDW�WKLV�LV�FRPSDUDWLYHO\�JUHDWHU�DW�WKH�+%��SRLQW��������,QG���FP����
+%���������,QG���FP���
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3KRWRJUDSK\ 1R������ 6RPH�VSHFLHV�RI�WKH�SHULSK\WLF�FRPPXQLW\�IRXQG�LQ�WKH�VDPSOHG�SRLQWV�RQ�WKH�/HyQ�
5LYHU

6RXUFH��6*6�(QYLURQPHQWDO�6HUYLFHV������
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7DEOH�1R������ 'HQVLW\��LQG�FP���RI�WKH�SHULSK\WLF�FRPPXQLW\�LQ�WKH�SRLQWV�VDPSOHG�RQ�WKH�/HyQ�5LYHU

7D[D
6WDWLRQ

7RWDO
+%� +%�

*RPSKRQHPD�VS� ����� ���� �����
*\URVLJPD�VS� ���� ������ ������
1DYLFXOD�VS� ������ ������ ������
1LW]VFKLD�VS� ���� ���� ����
1LW]VFKLD�VS�� ����� ����� �����
2VFLOODWRULD�VS� ������ ������ ������
2VFLOODWRULD�VS�� ����� ����� ������
6\QHGUD�VS� ����� ����� ������
7UDFKHORPRQDV�VS� ���� ���� ����
7RWDO �������� ������ ��������
6RXUFH��3URGXFHG�E\ 6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

�
)LJXUH�1R������ 'HQVLW\�RI�WKH�SHULSK\WLF�FRPPXQLW\�SUHVHQW�LQ�SRLQWV�+%��DQG�+%��RQ�WKH�/HyQ�5LYHU

6RXUFH��3URGXFHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

)RU�LWV�SDUW��WKH�(XJOHQV��(XJOHQRSK\FRWD��ZHUH�RQO\�UHJLVWHUHG�IRU�+%���SUHVHQWLQJ�
D� YDOXH� RI� ���� ,QG� �� FP��� FRQWULEXWLQJ� YHU\� OLWWOH� WR� WKH� SRSXODWLRQ� G\QDPLFV� DQG�
SULPDU\�SURGXFWLYLW\�RI�WKLV�VDPSOLQJ�SRLQW�

,Q�JHQHUDO��GLDWRPV�DUH�LQGLFDWLYH�RI�QHXWUDO�WR�VOLJKWO\�DFLGLF�S+��D�KLJK�1LWURJHQ���
3KRVSKRUXV�UDWLR�DQG�ORZ�FRQFHQWUDWLRQV�RI�&DOFLXP��WKLV�LQ�JHQHUDO�LQGLFDWHV�WKDW�
WKHUH� LV� D� SURFHVV� RI� FRQVWDQW� VWDELOL]DWLRQ� RI� ZDWHU�� ZKLFK� LV� DVVRFLDWHG� ZLWK�
PRGHUDWH� FRQWDPLQDWLRQ� RI� WKH� ERG\� RI�ZDWHU�� WKLV� KDV� VLJQLILFDQFH� LQ�ZKDW�ZDV�
GLVFXVVHG�IRU�SHULSK\WRQ�DQG�LWV�SRSXODWLRQ�G\QDPLFV��VLQFH�LW�SDUWLDOO\�FRUURERUDWHV�
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D�FRQWLQXRXV�SURFHVV�RI�GLUHFW�FRQWDPLQDWLRQ�DQG�VORZ�UHPRYDO�RI�GHSRVLWV�LQ�WKH�
VWUHDPEHG�E\�WKH�HIIHFW�RI�WKH�ZDWHU�FXUUHQW�RU�G\QDPLFV�

$FFRUGLQJ�WR�WKH�SURSRVDO�E\�5DPtUH]���������ZKHUH�WKH�QXPEHU RI�GLDWRP�VSHFLHV�
SUHVHQW� LQ� D� ERG\� RI� ZDWHU�� FDQ� JLYH� DQ� LGHD� RI� WKH� TXDOLW\� RI� LW�� (XWURSKLF�
HQYLURQPHQWV� DUH� FKDUDFWHUL]HG� E\� SUHVHQWLQJ� D� IHZ� VSHFLHV� RI� GLDWRPV� RI� KLJK�
GHQVLW\��:KLOH� LQ�FOHDQ�HQYLURQPHQWV��VHYHUDO�GLDWRP�VSHFLHV�ZLWK� ORZ�SRSXODWLRQ
GHQVLW\�FDQ�RFFXU�

$FFRUGLQJ� WR� ZKDW� KDV� EHHQ� REVHUYHG� LQ� WKH� UHVXOWV� XS� WR� WKLV� SRLQW�� LW� FDQ� EH�
LQGLFDWHG�WKDW�WKH�ERG\�RI�ZDWHU�KDV�YHFWRUV�RI�FRQWDPLQDWLRQ�E\�VHZDJH�RI�GRPHVWLF�
DQG�LQGXVWULDO�RULJLQ�VXFK�DV�DJULFXOWXUH��KRZHYHU�LW�FDQ�EH�LQGLFDWHG�WKDW�WKHVH�FDQ�
FRPH�IURP�UHVHUYRLUV�DW�WKH�SKUHDWLF�OHYHO��WKLV�DVVXPSWLRQ�LV�GXH�WR�WKH�KLVWRU\�RI�
DJULFXOWXUH�SUHVHQW�LQ�WKH�DUHD�DQG�WKH�SUR[LPLW\�WR�WKH�XUEDQ�DUHD��LQ�JHQHUDO�LW�FDQ�
EH� LQGLFDWHG� WKDW� WKH� SROOXWDQWV� DUH� RI� RUJDQLF� RULJLQ�� ZLWK� VSDWLDOL]DWLRQ� YHFWRUV�
VSDWLDOL]HG�RYHU� WLPH��ZKLFK�PDLQO\�VXJJHVWV�QDWXUDO� UHPRYDO�GXH�WR� WKH�HIIHFW�RI�
FXUUHQW�RI�WKH�VWUHDPEHG��SURPRWLQJ�HDUO\�VWDELOL]DWLRQ�HYHQWV�

(FRORJLFDO�tQGL[HV�DQG�DQDO\VLV�RI�VLPLODULW\�IRU�SHULSK\WRQ

,Q� WKH� DQDO\VLV� RI� GLYHUVLW\� LQGL[HV�� YDOXHV� DW� WKH� 6KDQQRQ�:LHQHU� OHYHO� ZHUH�
REWDLQHG�EHORZ�KDOI� WKH� YDOXH�+
����� ELWV� �� ,QG� �7DEOH�1R�� �������7KH� UHFRUGV� RI�
3LHORX �-
�� DQG� 6LPSVRQ� ��ݠ� LQGLFDWH� OLWWOH� YDULDWLRQ� LQ� WKH� SRLQWV�� FRQIHUULQJ�
FKDUDFWHULVWLFV RI� KRPRJHQHLW\� ZLWKRXW� SUHYDLOLQJ� GRPLQDQFH� RI� RQH� PLFURDOJDH�
JURXS�RYHU�DQRWKHU��KRZHYHU�WKHVH�YDOXHV�DUH�FRQGLWLRQHG�E\�WKH�SUHVHQFH�RI�IHZ�
VSHFLHV� LQ�HDFK�RI� WKH�SRLQWV��PDNLQJ� WKH�HFRORJLFDO� LQGH[HV�GR�QRW� VKRZ�PXFK�
YDULDWLRQ�
7DEOH�1R������ (FRORJLFDO� LQGLFHV�IRU� WKH�SHULILWLF�FRPPXQLW\�SUHVHQW� LQ�+%��DQG�+%��LQ�WKH�/HyQ�
5LYHU

3RLQW�1DPH� 6 1 G -
 +
�ORJH� Ȝ
+%� � ��� ���� ���� ���� ����
+%� � ��� ���� ���� ���� ����

6��$EXQGDQFH�RI�VSHFLHV��1��7RWDO�RUJDQLVPV�RI�WKH�VDPSOH��G��$EXQGDQFH�RI�0DUJDOHI��-
��8QLIRUPLW\�RI�3LHORX��+
��'LYHUVLW\�
RI�6KDQQRQ�:LHQHU��Ȝ�3UHGRPLQDQFH�RI�6LPSVRQ

6RXUFH��3URGXFHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

,W� LV�LPSRUWDQW�WR�PHQWLRQ�WKDW��WKH�K\GURG\QDPLF�DQG�PRUSKRORJLFDO�FRQGLWLRQV�DW�
HDFK� VDPSOLQJ� SRLQW� DUH� VLPLODU�� WKHUHIRUH�� WKH� PLFURDOJDO� SRSXODWLRQV� EHKDYHG�
KRPRJHQHRXVO\� DQG� WKH� ORZ� UHFRUGV� REH\� WKH� QRUPDO� FRQGLWLRQV� RI� WKLV� W\SH� RI�
HFRV\VWHPV��ZKHUH�VWURQJ�FXUUHQWV�SUHYDLO�DQG�D�OLPLWHG�OLJKW�LQSXW�
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$FFRUGLQJ�WR�WKH�VLPLODULW\�DQDO\VLV�RI�%UD\�&XUWLV�IRU�WKH�WZR�PRQLWRUHG�SRLQWV�RQ�
WKH�/HyQ�5LYHU��)LJXUH�1R��������D�VLPLODULW\�RI�PRUH�WKDQ�����LV�REVHUYHG��JHQHUDOO\�
H[SODLQHG� E\� VKDULQJ� WKH� JHQHUDO� 1DYLFXOD VS�� 2VFLOODWRULD VS�� 2VFLOODWRULD VS���
6\QHGUD VS�DQG�1LW]VFKLD VS��%HFDXVH�WKH�VDPSOLQJ�SRLQWV�DUH�ORFDWHG�RQ�WKH�VDPH�
ULYHU�DQG�EDVHG�RQ�SUHYLRXV�DQDO\]HV��LW�FDQ�EH�LQGLFDWHG�EDVHG�RQ�WKH�ORZ�ULFKQHVV��
GHQVLW\�DQG�DEXQGDQFH�WKDW�WKHUH�LV�FXUUHQWO\�D�ORVV�RI�GLYHUVLW\��RU�QHJDWLYH�YDULDWLRQ�
GHSHQGLQJ� RQ� FRQWDPLQDQWV� DQG� GLVUXSWRUV�� $W� WKH� IORZ�� DIIHFWLQJ� WKH� HFRORJLFDO�
G\QDPLF�LQ�WKH�VHFWLRQ�FRPSULVLQJ�WKH�WZR�SRLQWV�� LQ�JHQHUDO�� LW�FDQ�EH�FRQFOXGHG�
WKDW�WKH�ULYHU�SUHVHQWV�KRPRJHQHRXV�FRQGLWLRQV�ZLWK�LQWUD�DQG�LQWHUVSHFLILF�QHJDWLYH�
G\QDPLFV�GXH�WR�H[WHUQDO�YHFWRUV�RU�SROOXWDQWV��ZKLFK�DUH�UHVXVSHQGHG�E\�WKH�ERG\
V�
ZDWHU�G\QDPLFV�RI�ZDWHU��DIIHFWLQJ�WKH�SURFHVV�RI�VWDELOL]DWLRQ�RI�ZDWHU�ZLWK�ZKDW�LV�
ILQDOO\�LQ�DQ�HDUO\�VWDWH��ZLWKRXW�DQ\�LQGLFDWLRQ�LQ�IDYRU�RI�WKH�SRVLWLYH�VWDELOL]DWLRQ�RI�
ZDWHU��LQ�WHUPV�RI�VXVWHQDQFH�RI�WKH�ELRWD�WKDW�LW�FRPSULVHV�

)LJXUH�1R������ %UD\�&XUWLV�DQDO\VLV�IRU�WKH�SHULSK\WLF�FRPPXQLW\�SUHVHQW�LQ�WKH�VDPSOHG�SRLQWV�RI�WKH�/HyQ�
5LYHU

6RXUFH��3URGXFHG�E\� 6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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x :LOGOLIH

�� 0DFURLQYHUWHEUDWHV

&RPSRVLWLRQ�DQG�$EXQGDQFH�

)RU�WKLV�FRPPXQLW\��RQO\�RQH�WD[RQ�EHORQJLQJ�WR�WKH�,QVHFWD�FODVV ZDV�LGHQWLILHG��
0RUIR���RI� WKH�&KLURQRPLGDH�IDPLO\��3KRWRJUDSK�1R���������ZKLFK�ZDV�SUHVHQWHG�
RQO\�IRU�+%���7DEOH�1R���������,QVHFWV�DUH�WKH�PRVW�GLYHUVH�DQG�DEXQGDQW�JURXS�RI�
QDWXUH�ZLWK�D�ZLGH�GLVWULEXWLRQ��ZKLFK�LV�ZK\�LW�LV�IRXQG�LQ�DOO�W\SHV�RI�HFRV\VWHPV��
ERWK�WHUUHVWULDO�DQG�DTXDWLF��VLQFH�LW�KDV�D�KLJK�WROHUDQFH�WR�GLIIHUHQW�RUJDQROHSWLF�
FRQGLWLRQV��0DQ\�DUH�IRXQG�PDLQO\�LQ�ULYHUV��FUHHNV��VWUHDPV�DQG�ODNHV��LQ�DOO�GHSWKV��
PRVW� DUH� FRPPRQ� LQ� ZDWHUV� ZLWK� KLJK� FRQWHQW� RI� GHFRPSRVLQJ� RUJDQLF� PDWWHU��
WKHUHIRUH�WKH\�DUH�UHVLVWDQW�WR�FHUWDLQ�OHYHOV�RI�FRQWDPLQDWLRQ�

7DEOH�1R������ &RPSRVLWLRQ�RI�VSHFLHV�RI�WKH�FRPPXQLW\�RI�EHQWKLF�PDFURLQYHUWHEUDWHV�SUHVHQW�LQ�
SRLQWV�+%��DQG�+%��LQ�WKH�/HyQ�5LYHU

3RLQW�1DPH� 3K\OXP &ODVV 2UGHU )DPLO\ 7D[D
+%� $UWKURSRGD ,QVHFWV 'tSWHUD &KLURQRPLGDH 0RUIR��
+%� 1R�RUJDQLVPV�ZHUH�UHJLVWHUHG

6RXUFH��3URGXFHG�E\� 6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\� $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

3KRWRJUDSK\ 1R������ ,QGLYLGXDO�RI�WKH�IDPLO\�&KLURQRPLGDH�IRXQG�LQ�WKH�/HyQ�5LYHU
6RXUFH��6*6�(QYLURQPHQWDO�6HUYLFHV������

7KH�RUJDQLVPV�RI�WKH�&KLURQRPLGDH IDPLO\�LQKDELW��PDLQO\�XQGHU�URFNV�DQG�WUXQNV��
HVSHFLDOO\�LQ�SODFHV�ZKHUH�WKHUH�LV�D�JUHDW�DFFXPXODWLRQ�RI�GHFD\LQJ�SODQW�PDWHULDO��
DOWKRXJK�WKH\�FDQ�RFFXU�LQ�DOO�NLQGV�RI�HQYLURQPHQWV��2Q�WKH�RWKHU�KDQG��WKH�ODUYDH�
DQG�SXSDH�DUH�IRXQG�LQ�DQ\�W\SH�RI�VXEVWUDWH��PXGG\��VDQG\��URFN\��RQ�VXEPHUJHG�
YHJHWDWLRQ�RU�RQ�RWKHU�RUJDQLVPV�DQG�SUHIHU�SURWHFWHG�SODFHV�RI�WKH�FXUUHQWV��7KH\�
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DUH� DOVR� FKDUDFWHUL]HG� E\� WKHLU� ZLGH� GLVWULEXWLRQ� LQ� DOO� W\SHV� RI� V\VWHPV� DQG�
VXEVWUDWHV�� SUHVHQWLQJ� KLJK� WROHUDQFH� WR� DGYHUVH� FRQGLWLRQV� LQ� ZDWHU� TXDOLW\��
DFKLHYLQJ�D� FOHDQ ZDWHU� ERRP�DQG� LQFUHDVLQJ� WKHLU� GHQVLW\� LQ� V\VWHPV�ZLWK� KLJK�
ORDGV�RI�RUJDQLF�PDWWHU��EHFDXVH��PRVW�VSHFLHV�FROOHFW�WKLV�PDWHULDO��DOWKRXJK�VRPH�
DUH�ILOWHULQJ�DQG�RWKHUV�IHHG�RQ�SHULSK\WRQ�

'HQVLW\�RI�WKH�EHQWKLF�PDFURLQYHUWHEUDWH�FRPPXQLW\

7KH� FRPPXQLW\ RI� EHQWKLF� PDFURLQYHUWHEUDWHV�� LQ� WHUPV� RI� GHQVLW\� LQ� JHQHUDO��
SUHVHQWHG�D� WRWDO�RI������ ,QG�P���ZKLFK�ZHUH�UHFRUGHG�H[FOXVLYHO\� IRU�SRLQW�+%���
UHSUHVHQWHG�E\�0RUSK���RI�WKH�&KLURQRPLGDH IDPLO\�

7KH�FRPSRQHQW�RI�WKLV�FRPPXQLW\�LV�ORZ�IRU�SRLQW�+%��DQG�]HUR�IRU�+%���ZKLFK�FDQ�
EH�DWWULEXWHG�WR�YDULRXV�HQYLURQPHQWDO�FRQGLWLRQV��RQH�RI�ZKLFK� LV�WKH�W\SH�RI�VRLO�
SUHVHQW��GLUHFWO\�LQIOXHQFLQJ�WKH�ELRORJLFDO�FRPSRVLWLRQ�RI�WKHVH�RUJDQLVPV�

,Q�VRIW�VWUHDPEHGV��VDQG�DQG�PXG��OLNH�WKH�RQH�RI�WKH�SUHVHQW�VDPSOLQJ��WKHUH�DUH�
WKH� RUJDQLVPV� WKDW� KDYH� DGDSWDWLRQ� WR� EH� EXULHG�� ,Q� WKLV� W\SH� RI� VXEVWUDWHV� WKH�
GLYHUVLW\�LV�XVXDOO\�SRRU��HYHQ�]HUR��GXH�WR�WKH�LQVWDELOLW\�RI�WKLV��/LNHZLVH��WKH�VROLG�
PDWHULDOV�FDUULHG�E\�WKH�1XHYD�&RORQLD�FDQDO��ZKLFK�IORZV�LQWR�WKH�/HyQ�5LYHU� VHWWOH�
DQG�WKH�VXFFHVVLYH�JHRPRUSKRORJLFDO�FKDQJHV�DUH�DFFRPSDQLHG�E\�SK\VLFDO�DQG�
FKHPLFDO� FKDQJHV� LQ� WKH� ZDWHU�� ZKLFK� SURGXFHV� WKH� HVWDEOLVKPHQW� RI� VSHFLILF�
FRPPXQLWLHV��DGDSWHG�WR�HDFK�SDUWLFXODU�KDELWDW��VR�WKDW�WKH�FRPPXQLWLHV�GHSHQG�WR�
D�ODUJH�H[WHQW�RQ�DOORFKWKRQRXV�PDWHULDO�

(FRORJLFDO�LQGH[HV�DQG�VLPLODULW\�DQDO\VLV�IRU�EHQWKLF�PDFURLQYHUWHEUDWHV

7KH� HFRORJLFDO� LQGH[HV� DUH� WRROV� WKDW� DOORZ� WR� VWXG\� LQ� D� TXDQWLWDWLYH� ZD\� WKH�
LQWHUDFWLRQV� ZLWKLQ� DQG� EHWZHHQ� WKH� FRPPXQLWLHV�� ZKLFK� WRJHWKHU� ZLWK� WKH�
SK\VLFRFKHPLFDO�FRQGLWLRQV�PRGHO�WKH�GLYHUVLW\�DQG�GLVWULEXWLRQ�RI�WKH�RUJDQLVPV�LQ�
WKH� HFRV\VWHPV�� DV� LWV� PDLQ� REMHFWLYH� LV� WR� GHWHUPLQH� WKH� GLYHUVLW\� RI� WKH�
FRPPXQLWLHV��WR�FDOFXODWH�WKHP�LW�LV�QHFHVVDU\�WR�KDYH�PRUH�WKDQ�RQH�RU�WZR�VSHFLHV�
�WD[D���WKDW�LV�ZK\�IRU�WKLV�FRPPXQLW\�LW�ZDV�QRW�SRVVLEOH�WR�FDOFXODWH�WKH�GLIIHUHQW�
LQGL[HV��JLYHQ�WKDW�RQO\�RQH�VSHFLHV�ZDV�UHFRUGHG�LQ�SRLQW�+%��

&857,6��+HOHQD���6&+1(.��$GULDQD��%LRORJ\��(G�� �3DQDPHULFDQD��0HGLFDO� � �����������S�� ,6%1�
�����������



02',),&$7,21�2)�(19,5210(17$/�/,&(16(�)25�7+(
352-(&7�2)�&216758&7,21�$1'�23(5$7,21�2)�$�62/,'�
%8/.�&$5*2(6�3257�7(50,1$/�,1�7+(�081,&,3$/,7<�2)�

785%2

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($ 3DJH ��� RI ���

*$7��������&$�$0�3,2��� 5HYLHZ��

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
&$3����B7'(1*�2.�)
>0HGHOOLQ@������

7KH�VLPLODULW\�DQDO\VLV�RI�%UD\�&XUWLV�LV�XVHG�WR�FRPSDUH�WKH�FRPSRVLWLRQ�RI�VSHFLHV�
EHWZHHQ�WZR�RU�PRUH�VDPSOLQJ�VLWHV�DQG�ZLWK�WKLV�LW�LV�DOVR�SRVVLEOH�WR�UHODWH�D�FHUWDLQ�
SHUFHQWDJH�RI�UHOLDELOLW\�WR�WKH�VDPSOLQJ�VWDWLRQV�ZLWK�VLPLODU�ELRWLF�DQG�VLPLODU�DELRWLF�
FRQGLWLRQV�LQ�VDLG�FRPSRVLWLRQ��,Q�WKLV�FRPPXQLW\�LW�ZDV�QRW�SRVVLEOH�WR�FDUU\�RXW�WKLV�
DQDO\VLV��JLYHQ�WKDW�RI�WKH�WZR�SRLQWV�WKDW�ZHUH�VDPSOHG IRU�WKH�/HyQ�5LYHU��RQO\�+%��
UHJLVWHUHG�RUJDQLVPV�

�� ,FKWK\RIDXQD

&RPSRVLWLRQ��ULFKQHVV�DQG�DEXQGDQFH

7KH�FRPPXQLW\ RI�ILVK�LQ�WKH�/HyQ�5LYHU�ZDV�UHSUHVHQWHG�E\�D�VSHFLHV�RI�WKH�JHQXV�
$VW\DQD[�VS��ZLWK����LQGLYLGXDOV��7DEOH�1R�������DQG�7DEOH�1R���������LQGLFDWLQJ�D�
YHU\�ORZ�VSHFLHV�ULFKQHVV�DQG�DEXQGDQFH��VKRZLQJ�QHJDWLYH�HIIHFWV�RQ�SRSXODWLRQ�
G\QDPLFV�DQG�HFRV\VWHP��LQ�JHQHUDO�WKLV�PD\�EH�GXH�WR�FRQVWDQW�IOXFWXDWLRQV�LQ�WKH�
IORZ�� SROOXWLRQ� DQG� GHILFLHQFLHV� LQ� WKH� FDUU\LQJ� FDSDFLW\� RI� WKH� HFRV\VWHP�� DV�
PHQWLRQHG�DERYH��WKH�/HyQ�5LYHU�KDV�FKDUDFWHULVWLFV�RI�WKH�HQYLURQPHQW�LQWHUYHQHG��
DVVXPLQJ�D�VWDWLRQDU\�SROOXWLRQ�LQGH[��DJJUDYDWHG�E\�WKH�K\GULF�G\QDPLFV�

,Q�JHQHUDO��WKH�UHSRUWHG�JHQXV�LV�DQ�LQGLFDWRU�RI�WROHUDQFH�WR�GLVUXSWLRQV�WR�WKH�IORZ�
DQG�PRGHUDWH� LQ� WKH�DTXDWLF�FRQWHQW�E\�FRQWDPLQDQWV��KRZHYHU� LW� LV�QHFHVVDU\� WR�
FODULI\�WKDW�WKH�VSHFLHV�LQ�JHQHUDO�DUH�HVSHFLDOO\ VHQVLWLYH�WR�FRQWLQXRXV�H[SRVXUHV�
RI�QRQ�RSWLPDO�FRQGLWLRQV��RU�FKDQJHV�LQ�WKHLU�HQYLURQPHQW��GHYHORSPHQW��XVXDOO\�WKLV�
ZRXOG�LQGLFDWH�WKDW�WKH�TXDOLW\�RI�WKH�ZDWHU�IRU�WKH�GHYHORSPHQW�RI�WKH�LFKWK\RIDXQD
LV�QRW� WKH�EHVW�ZLWK�ZKLFK�KLVWRULFDOO\� WKH�SURFHVV�RI�FRQWDPLQDWLRQ�DQG�DQWKURSLF�
LQWHUYHQWLRQ�LV�FRQWLQXHG�

,W�FDQ�EH�FRQFOXGHG�WKDW�WKH�SRSXODWLRQ�G\QDPLFV�DW�WKH�LQIUD�DQG�LQWHUVSHFLILF�OHYHO�
LV�DIIHFWHG��E\�GLUHFW�DQWKURSLF�LQWHUYHQWLRQ��FRQWDPLQDQWV�DQG�GLVUXSWLRQ�WR�WKH�IORZ�

7DEOH�1R������ 7D[RQRPLF� FRPSRVLWLRQ� DQG� DEXQGDQFH� RI� WKH� LFKWK\RIDXQD SUHVHQW� LQ� WKH�
FRQWLQHQWDO�DTXDWLF�HFRV\VWHP
6DPSOLQJ�
3RLQW�

'LYLVLRQ &ODVV 2UGHU )DPLO\ 6SHFLHV
&RPPRQ�
1DPH

$EXQGDQFH

$� &KRUGDWD $FWLQRSWHU\JLL &KDUDFLIRUPHV &KDUDFLGDH $VW\DQD[�VS� 6DUGLQH ��

$� &KRUGDWD $FWLQRSWHU\JLL &KDUDFLIRUPHV &KDUDFLGDH $VW\DQD[�VS� 6DUGLQH ��

6RXUFH��3URGXFHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������$GDSWHG�E\
$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

0$/'21$'2�2&$032�� -DYLHU�� 257(*$�/$5$�� $UPDQGR�� 860$�� -RVp�� *È/9,6�� *HUPiQ��
9,//$�1$9$552��)UDQFLVFR��9È648(=��/XFHQD��35$'$�3('5(526��6D~O�DQG�$5',/$��&DUORV��
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)LVK� RI� WKH� $QGHV� RI� &RORPELD�� )LHOG� *XLGH� ,QVWLWXWH� RI� 5HVHDUFK� DQG� %LRORJLFDO� 5HVRXUFHV�
�$OH[DQGHU�YRQ�+XPEROGW��%RJRWi��&RORPELD������������S��,6%1��������������

7DEOH�1R������ 7D[RQRPLF� FRPSRVLWLRQ� DQG� DEXQGDQFH� RI� WKH� LFKWK\RIDXQD SUHVHQW� LQ� WKH�
FRQWLQHQWDO�DTXDWLF�HFRV\VWHP
6DPSOLQJ�
3RLQW�

'LYLVLRQ &ODVV 2UGHU )DPLO\ 6SHFLHV
&RPPRQ�
1DPH

$EXQGDQFH

$� &KRUGDWD $FWLQRSWHU\JLL &KDUDFLIRUPHV &KDUDFLGDH $VW\DQD[�VS� 6DUGLQH ��

$� &KRUGDWD $FWLQRSWHU\JLL &KDUDFLIRUPHV &KDUDFLGDH $VW\DQD[�VS� 6DUGLQH ��

6RXUFH���3URGXFHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������$GDSWHG�E\
$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7DEOH�1R������ (FRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI�$VW\DQD[�VS�
&ODVVLILFDWLRQ 3KRWRJUDSKLF�UHFRUG

&ODVV��$FWLQRSWHU\JLL
2UGHU��&KDUDFLIRUPHV
)DPLO\� &KDUDFLGDH
6SHFLHV��$VW\DQD[ VS�

&RPPRQ�1DPH� 6DUGLQH�

6DPSOLQJ�SRLQW��
�&RQWLQHQWDO�V\VWHPV�
9 +%�
9 +%�

*HQHUDO�&KDUDFWHULVWLFV

&KDUDFWHULVWLFV��'HHS�DQG�UREXVW�ERG\��PD[LOODU\�HTXDO�WR� WKH�IDFH��EURDG�VOLJKWO\� IODWWHQHG SUH�YHQWUDO�
UHJLRQ��URXQGHG�SRVW�YHQWUDO�UHJLRQ��RULJLQ�RI�WKH�GRUVDO�HTXLGLVWDQW�EHWZHHQ�WKH�HQG�RI�WKH�IDFH�DQG�FDXGDO��
DQDO� ILQ� VOLJKWO\� HPDUJLQDWHG�� WKH� SHOYLF� ILQV� UHDFK� WKH� DQDO� ILQ� DQG� WKH� SHFWRUDO� ILQV� WR� WKH� SHOYLV� LQ� WKH�
MXYHQLOHV��EDVH�RI�WKH�\HOORZ�GRUVDO�ILQ��,W�SUHVHQWV�D�FRQVSLFXRXV�EODFN�VSRW��VRPHWLPHV�QDUURZ�LQ�DGXOWV�

%LRORJ\� ,W�LV�ORFDWHG�LQ�WKH�ORZHU�SDUWV�RI�WKH�ULYHUV��LQ�ODUJH�ULYHUV�LQ�DUHDV�RI�ORZ�FXUUHQW�QHDU�WKH�VXUIDFH�
RI�WKH�ZDWHU��DV�WKH�YDVW�PDMRULW\�RI�WKH�VSHFLHV�RI�WKH�JHQXV�IHHGV�RQ�DOPRVW�DQ\WKLQJ�QXWULWLRXV�DV�DOJDH��
VHHGV�� OHDYHV��DTXDWLF� LQVHFWV�DQG� WHUUHVWULDO� WR�VPDOOHU� ILVK�� WKHUHIRUH� LW� LV�FRQVLGHUHG�DV�DQ�RPQLYRURXV�
VSHFLHV�

'LVWULEXWLRQ� $QWLRTXLD��/HyQ�ULYHU��&DXFD��3DWtD�5LYHU� �PLGGOH�DQG� ORZHU�EDVLQ���VKHHS�ULYHU��*XDLWDUi�
5LYHU�DQG�2ELVSR�
6RXUFH��3URGXFHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

$VW\DQD[� VS� LV� FRQVLGHUHG� DQ� RUQDPHQWDO� VSHFLHV�� LW� LV� RPQLYRURXV�� LW� LV� QRW�
PLJUDWRU\� DQG� LW� LV� QRW� UHSRUWHG� LQ� DQ\� FDWHJRU\� RI� WKUHDW� LQ� DFFRUGDQFH� ZLWK�
5HVROXWLRQ������RI������DQG�5HG�%RRN�RI�³3HFHV�'XOFHDFXtFRODV�GH�&RORPELD´�
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(FRORJLFDO�LQGH[HV�DQG�DQDO\VLV�RI�VLPLODULW\�IRU�WKH�,FKWK\RIDXQD

7KH� HFRORJLFDO� LQGH[HV� DUH� WRROV� WKDW� DOORZ� WR� VWXG\� LQ� D� TXDQWLWDWLYH� ZD\� WKH�
LQWHUDFWLRQV� ZLWKLQ� DQG� EHWZHHQ� WKH� FRPPXQLWLHV�� ZKLFK� WRJHWKHU� ZLWK� WKH�
SK\VLFRFKHPLFDO�FRQGLWLRQV�PRGHO�WKH�GLYHUVLW\�DQG�GLVWULEXWLRQ�RI�WKH�RUJDQLVPV�LQ�
WKH� HFRV\VWHPV�� DV� LWV� PDLQ� REMHFWLYH� LV� WR� GHWHUPLQH� WKH� GLYHUVLW\� RI� WKH�
FRPPXQLWLHV��WR�FDOFXODWH�WKHP�LW�LV�QHFHVVDU\�WR�KDYH�PRUH�WKDQ�RQH�RU�WZR�VSHFLHV��
WKDW�LV�ZK\�IRU�WKLV�FRPPXQLW\�LW�ZDV�QRW�SRVVLEOH�WR�FDOFXODWH�WKH�GLIIHUHQW�LQGH[HV��
VLQFH�RQO\�RQH�VSHFLHV�ZDV�UHFRUGHG�

7KH�VLPLODULW\�DQDO\VLV�RI�%UD\�&XUWLV�LV�XVHG�WR�FRPSDUH�WKH�FRPSRVLWLRQ�RI�VSHFLHV�
EHWZHHQ�WZR�RU�PRUH�VDPSOLQJ�VLWHV�DQG�ZLWK�WKLV�LW�LV�DOVR�SRVVLEOH�WR�UHODWH�D�FHUWDLQ�
SHUFHQWDJH�RI�UHOLDELOLW\�WR�WKH�VDPSOLQJ�VWDWLRQV�ZLWK�VLPLODU�ELRWLF�DQG�VLPLODU�DELRWLF�
FRQGLWLRQV�LQ�VDLG�FRPSRVLWLRQ��,Q�WKLV�FRPPXQLW\�� LW�ZDV�QRW�SRVVLEOH�WR�FDUU\�RXW�
WKLV�DQDO\VLV�IRU�WKH�/HyQ�5LYHU��JLYHQ�WKDW�RQO\�RQH�VSHFLHV�ZDV�UHFRUGHG�LQ�WKH�WZR�
VDPSOLQJ�SRLQWV�

����� 0DULQH� FRDVWDO�HFRV\VWHPV

$FFRUGLQJ�WR�WKH�PHWKRGRORJ\�SURSRVHG�LQ�WKH�FKDSWHU�RQ�*HQHUDOLWLHV��WKH�UHVXOWV�
REWDLQHG�IRU�WKH�FKDUDFWHUL]DWLRQ�RI�WKH�YHJHWDWLRQ�DQG�ZLOGOLIH�SUHVHQW�LQ�WKH�PDULQH�
FRDVWDO�HFRV\VWHPV��)LJXUH�1R��������WKDW�DUH�SDUW�RI�WKH�DUHD�RI�LQIOXHQFH�DUH�VKRZQ�
EHORZ�

x 9HJHWDWLRQ

�� 3K\WRSODQNWRQ

7KH�PDULQH� SK\WRSODQNWRQ� LV� RI� VSHFLDO� LQWHUHVW�� GXH� WR� LWV� LPSRUWDQFH�ZLWKLQ� WKH�
WURSKLF�QHWZRUN�WR�JURXS�WKH�ODUJHVW�SRUWLRQ�RI�SULPDU\�SURGXFHUV�RI�WKH�RFHDQ��VR�
WKH� LPSDFWV� WKDW� WKLV� VXSSRUWV�� SURGXFW� RI� SK\VLFDO� RU� ELRORJLFDO� YDULDWLRQV� RI� WKH�
HQYLURQPHQW��LPSDFW�RQ�WKH�UHVW�RI�WKH�FRPPXQLWLHV�WKDW�GHSHQG�RQ�LW��3K\WRSODQNWRQ�
GHSHQGV�PDLQO\�RQ�WKH�VXSSO\�RI�OLJKW��LQRUJDQLF�QXWULHQWV�DQG�WHPSHUDWXUH��VLQFH�LW�
LV�UHVSRQVLEOH�IRU�FROOHFWLQJ�DQG�WUDQVIRUPLQJ�VRODU�HQHUJ\�
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6(0,1$�+�-��7UHDWPHQW�RI�DQ�DOLTXRW�VLPSOH��,Q��0DQXDO�3K\WRSODQNWRQ��62851,$�$���HG���0XVpXP�
1DWLRQDO�G
+LVWRLUH�1DWXUHOOH��3DULV��8QLWHG�1DWLRQV�(GXFDWLRQDO��6FLHQWLILF�DQG�&XOWXUDO�2UJDQL]DWLRQ�
� 81(6&2������������S��,6%1���������������

LQWR�FKHPLFDO�HQHUJ\�DQG�WKHUHIRUH�EHFRPH�D�SULPDU\�VRXUFH�RI�IRRG�H[SUHVVHG�LQ�
RUJDQLF�PDWWHU�WR�VXEVHTXHQWO\�EH�WKH�PDLQWHQDQFH�RI�WURSKLF�QHWZRUNV�

&RPSRVLWLRQ�DQG�$EXQGDQFH

)RU� WKH� DUHD� RI� PDULQH� ELRWLF� LQIOXHQFH�� WKH� SK\WRSODQNWRQ� FRPPXQLW\� ZDV�
UHSUHVHQWHG�E\����RUJDQLVPV�RI�WKH�%DFLOODULRSK\WD GLYLVLRQ��GLDWRPV���&KDHWRFHURV
VS��� &KDHWRFHURV VS��� &KDHWRFHURV VS��� &RVFLQRGLVFXV VS��� &\FORWHOOD VS���
1DYLFXOD VS���1LW]VFKLD VLJPRLGHD��1LW]VFKLD VS�� ���6NHOHWRQHPD VS���6XULUHOOD VS��
DQG�D�VLQJOH�WD[RQ�RI�WKH�&KORURSK\WD GLYLVLRQ��3DQGRULQD VS��ZKLFK ZDV�UHFRUGHG�
RQO\�IRU�SRLQW�+%���3KRWRJUDSK�1R��������



02',),&$7,21�2)�(19,5210(17$/�/,&(16(�)25�7+(
352-(&7�2)�&216758&7,21�$1'�23(5$7,21�2)�$�62/,'�
%8/.�&$5*2(6�3257�7(50,1$/�,1�7+(�081,&,3$/,7<�2)�

785%2

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($ 3DJH ��� RI ���

*$7��������&$�$0�3,2��� 5HYLHZ��

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
&$3����B7'(1*�2.�)
>0HGHOOLQ@������

3KRWRJUDSK\ 1R������ 6RPH�VSHFLHV�RI�WKH�SK\WRSODQNWRQ�FRPPXQLW\�IRXQG�DW�WKH�VDPSOLQJ�SRLQWV�LQ�
%DKtD�&RORPELD

6RXUFH��6*6�(QYLURQPHQWDO�6HUYLFHV������

,Q�JHQHUDO��&RVFLQRGLVFXV�ZDV�GRPLQDQW��ZKLFK�ZDV�UHFRUGHG�LQ�DOO�VDPSOLQJ�SRLQWV�
ZLWK�JUHDW�UHSUHVHQWDWLYHQHVV��7DEOH�1R���������7KLV�JHQGHU�LV�XVXDOO\�IRXQG�LQ�WKH�
SHODJLF�ZDWHU�FROXPQ��RFFXSLHV�WKH�XSSHU�OD\HUV�RI�ZDWHU�LQ�FRDVWDO�ZDWHUV�DQG�DOVR�
LQ� WKH�KLJK�VHDV��7KH�JUHDWHVW�DEXQGDQFH�ZDV� UHFRUGHG�E\� WKH�+%��SRLQW�ZKHQ�
WKHUH�ZHUH�VHYHQ�����WD[D��)LJXUH�1R���������SRLQWV�+%��DQG�+%��KDG�ILYH�����WD[D�
DQG�WKH�RWKHU�SRLQWV�ZLWK�IRXU�����WD[D�UHVSHFWLYHO\�
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7DEOH�1R������ 7D[RQRPLF�FRPSRVLWLRQ�RI�SK\WRSODQNWRQLF�VSHFLHV�LGHQWLILHG�LQ�WKH�VDPSOLQJ�SRLQWV�
LQ�WKH�DUHD�RI�LQIOXHQFH�RI�WKH�SURMHFW�LQ�%DKtD�&RORPELD

6DPSOLQJ�
3RLQWV

'LYLVLRQ &ODVV 2UGHU )DPLO\ 7D[D

+%�
%DFLOODULRSK\WD

&RVFLQRGLVFRSK\FHDH &RVFLQRGLVFDOHV &RVFLQRGLVFDFHDH &RVFLQRGLVFXV VS�
%DFLOODULRSK\FHDH 1DYLFXODOHV 1DYLFXODFHDH 1DYLFXOD VS�
&RVFLQRGLVFRSK\FHDH 7KDODVVLRVLUDOHV 6WHSKDQRGLVFDFHDH &\FORWHOOD VS�

%DFLOODULRSK\FHDH %DFLOODULDOHV %DFLOODULDFHDH
1LW]VFKLD�
VLJPRLGHD

%DFLOODULRSK\FHDH %DFLOODULDOHV %DFLOODULDFHDH 1LW]VFKLD VS�
%DFLOODULRSK\FHDH 6XULUHOODOHV 6XULUHOODFHDH 6XULUHOOD VS�

&KORURSK\WD &KORURSK\FHDH 9ROYRFDOHV 9ROYRFDFHDH 3DQGRULQD VS�

+%� %DFLOODULRSK\WD

&RVFLQRGLVFRSK\FHDH &RVFLQRGLVFDOHV &RVFLQRGLVFDFHDH &RVFLQRGLVFXV VS�
&RVFLQRGLVFRSK\FHDH &KDHWRFHURWDOHV &KDHWRFHURWDFHDH &KDHWRFHURV VS��
&RVFLQRGLVFRSK\FHDH &KDHWRFHURWDOHV &KDHWRFHURWDFHDH &KDHWRFHURV VS��
&RVFLQRGLVFRSK\FHDH 7KDODVVLRVLUDOHV 6WHSKDQRGLVFDFHDH &\FORWHOOD VS�
&RVFLQRGLVFRSK\FHDH &KDHWRFHURWDOHV &KDHWRFHURWDFHDH &KDHWRFHURV VS��

+%� %DFLOODULRSK\WD

&RVFLQRGLVFRSK\FHDH &RVFLQRGLVFDOHV &RVFLQRGLVFDFHDH &RVFLQRGLVFXV VS�
&RVFLQRGLVFRSK\FHDH &KDHWRFHURWDOHV &KDHWRFHURWDFHDH &KDHWRFHURV VS��
&RVFLQRGLVFRSK\FHDH &KDHWRFHURWDOHV &KDHWRFHURWDFHDH &KDHWRFHURV VS��
&RVFLQRGLVFRSK\FHDH &KDHWRFHURWDOHV &KDHWRFHURWDFHDH &KDHWRFHURV VS��

+%� %DFLOODULRSK\WD

&RVFLQRGLVFRSK\FHDH &RVFLQRGLVFDOHV &RVFLQRGLVFDFHDH &RVFLQRGLVFXV VS�
&RVFLQRGLVFRSK\FHDH &KDHWRFHURWDOHV &KDHWRFHURWDFHDH &KDHWRFHURV VS��
&RVFLQRGLVFRSK\FHDH &KDHWRFHURWDOHV &KDHWRFHURWDFHDH &KDHWRFHURV VS��
&RVFLQRGLVFRSK\FHDH &KDHWRFHURWDOHV &KDHWRFHURWDFHDH &KDHWRFHURV VS��

+%� %DFLOODULRSK\WD

&RVFLQRGLVFRSK\FHDH &RVFLQRGLVFDOHV &RVFLQRGLVFDFHDH &RVFLQRGLVFXV VS�
&RVFLQRGLVFRSK\FHDH &KDHWRFHURWDOHV &KDHWRFHURWDFHDH &KDHWRFHURV VS��
&RVFLQRGLVFRSK\FHDH &KDHWRFHURWDOHV &KDHWRFHURWDFHDH &KDHWRFHURV VS��
&RVFLQRGLVFRSK\FHDH &KDHWRFHURWDOHV &KDHWRFHURWDFHDH &KDHWRFHURV VS��
&RVFLQRGLVFRSK\FHDH 7KDODVVLRVLUDOHV 6NHOHWRQHPDFHDH 6NHOHWRQHPD VS�

+%� %DFLOODULRSK\WD

&RVFLQRGLVFRSK\FHDH &RVFLQRGLVFDOHV &RVFLQRGLVFDFHDH &RVFLQRGLVFXV VS�
&RVFLQRGLVFRSK\FHDH &KDHWRFHURWDOHV &KDHWRFHURWDFHDH &KDHWRFHURV VS��
&RVFLQRGLVFRSK\FHDH &KDHWRFHURWDOHV &KDHWRFHURWDFHDH &KDHWRFHURV VS��
&RVFLQRGLVFRSK\FHDH &KDHWRFHURWDOHV &KDHWRFHURWDFHDH &KDHWRFHURV VS��

+%� %DFLOODULRSK\WD

&RVFLQRGLVFRSK\FHDH &RVFLQRGLVFDOHV &RVFLQRGLVFDFHDH &RVFLQRGLVFXV VS�
&RVFLQRGLVFRSK\FHDH &KDHWRFHURWDOHV &KDHWRFHURWDFHDH &KDHWRFHURV VS��
&RVFLQRGLVFRSK\FHDH &KDHWRFHURWDOHV &KDHWRFHURWDFHDH &KDHWRFHURV VS��
&RVFLQRGLVFRSK\FHDH &KDHWRFHURWDOHV &KDHWRFHURWDFHDH &KDHWRFHURV VS��

6RXUFH��3URGXFHG�E\� 6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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)LJXUH�1R������ $EXQGDQFH�RI�VSHFLHV�RI�WKH�SK\WRSODQNWRQ�FRPPXQLW\�SUHVHQW�LQ�WKH�VDPSOLQJ�SRLQWV�LQ�WKH�
DUHD�RI�LQIOXHQFH�RI�WKH�SURMHFW�LQ�%DKtD�&RORPELD

6RXUFH��3URGXFHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\� �$TXD�	�7HUUD�&RQVXOWRUHV�
$VRFLDGRV�6�$�6�������

'HQVLW\�RI�WKH�SK\WRSODQNWRQ�FRPPXQLW\

,Q� WHUPV�RI�GHQVLW\�� WKH�SK\WRSODQNWRQ�FRPPXQLW\� UHJLVWHUHG�D� WRWDO�RI�����������
,QG�/��7DEOH�1R���������RI�ZKLFK����������,QG�/�ZHUH�UHFRUGHG�IRU�GLDWRPV��WKDW�LV��
WKH\� FRQWULEXWHG� ������� RI� WKH� UHFRUGHG� WRWDO� GHQVLW\�� IROORZHG� E\� JUHHQ� DOJDH�
�&KORURSK\WD�� WKDW�KDG������ ,QG�/� ��������DQG�ZHUH� UHFRUGHG�RQO\� IRU�SRLQW�+%��
�)LJXUH�1R��������

7DEOH�1R������ 'HQVLW\��LQG���/��RI�WKH�SK\WRSODQNWRQLF�FRPPXQLW\�SUHVHQW�LQ�WKH�SRLQWV�VDPSOHG�LQ�
%DKtD�&RORPELD

7D[D
6DPSOLQJ�3RLQWV�

7RWDO
+%� +%� +%� +%� +%� +%� +%�

&KDHWRFHURV VS�� ���� ����� ����� ����� ����� ������ ����� ������
&KDHWRFHURV VS�� ���� ����� ����� ����� ����� ������ ������ ������
&KDHWRFHURV VS�� ���� ���� ����� ����� ����� ����� ����� ������
&RVFLQRGLVFXV VS� �������� �������� �������� �������� �������� �������� �������� ���������
&\FORWHOOD VS� ������ ���� ���� ���� ���� ���� ���� ������
1DYLFXOD VS� ����� ���� ���� ���� ���� ���� ���� �����
1LW]VFKLD�VLJPRLGHD ����� ���� ���� ���� ���� ���� ���� �����
1LW]VFKLD VS� ���� ���� ���� ���� ���� ���� ���� ����
3DQGRULQD VS� ���� ���� ���� ���� ���� ���� ���� ����
6XULUHOOD VS� ���� ���� ���� ���� ���� ���� ���� ����
6NHOHWRQHPD VS� ���� ���� ���� ���� ���� ���� ���� ����
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7RWDO �������� �������� �������� �������� �������� �������� �������� ���������
6RXUFH��3URGXFHG�E\� 6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\� $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

)LJXUH�1R������ 'HQVLW\�RI�WKH�SK\WRSODQNWRQ�FRPPXQLW\�SUHVHQW�LQ WKH�VDPSOLQJ�SRLQWV�LQ�WKH�DUHD�RI�
LQIOXHQFH�RI�WKH�SURMHFW�LQ�%DKtD�&RORPELD

6RXUFH��3URGXFHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\� �$TXD�	�7HUUD�&RQVXOWRUHV�
$VRFLDGRV�6�$�6�������

7KH�+%��SRLQW�ZDV�WKH�PRVW�DEXQGDQW�ZKHQ�UHJLVWHULQJ���������,QG���/��IROORZHG�E\�
WKH�+%��SRLQW�ZLWK��������� ,QG�/��7KHVH� UHVXOWV�FDQ�EH�DWWULEXWHG� WR� WKH� IDFW� WKDW�
WKHVH�SRLQWV�KDYH�WKH�JUHDWHVW�RFHDQLF�LQIOXHQFH��2Q�WKH�RWKHU�KDQG�+%��SRLQW�KDG�
��������,QG�/�DQG�ILQDOO\�+%��ZLWK���������,QG�/��WKH�RWKHU�SRLQWV�UHJLVWHUHG�GHQVLWLHV�
EHORZ� �������� ,QG�/�� ZLWK� +%�� EHLQJ� WKH� OHDVW� DEXQGDQW� ZKHQ� UHJLVWHULQJ� RQO\�
�������� ,QG�/�)LJXUH�1R�� ������� LQ� DFFRUGDQFH�ZLWK� WKH� DERYH�DQG�EDVHG�RQ� WKH�
REVHUYDWLRQV�PDGH�LQ�WKH�ILHOG��WKLV�HIIHFW�PD\�EH�GXH�WR�WKH�SUR[LPLW\�WR�WKH�FRDVW�
DQG�WKH�SUHVHQFH�RI�SROOXWDQWV�RI�RUJDQLF�RULJLQ��DV�ZHOO�DV�RI�WKH�XUEDQ�VHWWOHPHQWV�
RI�LWV�FRDVWDO�DUHDV��ZKLFK�GUDLQ�LWV�VHZDJH�RU�GRPHVWLF�UHVLGXDO�ZDWHUV�LQ�WKH�ED\��
ZKLFK� LV� UHIOHFWHG� LQ� WKH� SUHVHQFH� RI� RUJDQLVPV� EHORQJLQJ� WR� JUHHQ� DOJDH�
�&KORURSK\WD��

&25325$7,21�)25�7+(�6867$,1$%/(�'(9(/230(17�2)�85$%È�&253285$%$��5�3*�
����UHJLRQDO�HQYLURQPHQWDO�PDQDJHPHQW�SODQ�������������6HFWLRQ������



02',),&$7,21�2)�(19,5210(17$/�/,&(16(�)25�7+(
352-(&7�2)�&216758&7,21�$1'�23(5$7,21�2)�$�62/,'�
%8/.�&$5*2(6�3257�7(50,1$/�,1�7+(�081,&,3$/,7<�2)�

785%2

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($ 3DJH ��� RI ���

*$7��������&$�$0�3,2��� 5HYLHZ��

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
&$3����B7'(1*�2.�)
>0HGHOOLQ@������

/LNHZLVH��WKLV�SRLQW��+%���FRXOG�EH�LQIOXHQFHG�E\�WKH�SUR[LPLW\�RI�WKH�PDQJURYH�]RQH�
WKDW� FRQWULEXWHV� D� ODUJH DPRXQW� RI� RUJDQLF� PDWHULDO� LQ� WKH� ZDWHU� LQ� WKDW� DUHD��
SUHYHQWLQJ� WKH� LQFLGHQFH� RI� OLJKW� DQG� WKHUHIRUH� WKH� SRSXODWLRQ� VWUXFWXUH� RI�
SK\WRSODQNWRQ�

'LDWRPV� ZHUH� WKH� PRVW� UHSUHVHQWDWLYH� PLFURDOJDH�� 7KLV� W\SH� RI� LQGLYLGXDOV� DUH�
FKDUDFWHUL]HG�E\� IRUPLQJ�VLPSOH� ILODPHQWV�RU�FRORQLHV��7KH\�DUH�D�YHU\� LPSRUWDQW�
FRPSRQHQW�RI�RFHDQLF�SK\WRSODQNWRQ�DQG�DUH�DQ�LPSRUWDQW�VRXUFH�RI�IRRG�IRU�VPDOO�
PDULQH�DQLPDOV��'LDWRPV�DOVR�KDELW�FRQWLQHQWDO�ERGLHV�RI�ZDWHU��6RPH�FDQ�EH�IRXQG�
LQ� ODJRRQV� DQG� K\SHUVDOLQH� SRQGV� DQG� RWKHUV� LQ� OHVV� EUDFNLVK� ZDWHUV�� $OO� DUH�
SKRWRV\QWKHWLF��DOWKRXJK�VRPH�QHHG�FHUWDLQ�RUJDQLF�VXEVWDQFHV��VXFK�DV�YLWDPLQV��
IRU� WKHLU� JURZWK�� DUH� HFRORJLFDOO\� LQGLFDWLYH� RI� V\VWHPV� ZLWK� D� QHXWUDO� S+�� ORZ�
FRQFHQWUDWLRQV�RI�FDOFLXP�DQG�DERYH�DOO�D�SODQNWRQLF�VXFFHVVLRQ�FDQ�KDSSHQ�

7KH�KLJK�UHSUHVHQWDWLYHQHVV�RI�GLDWRPV�FDQ�EH�DWWULEXWHG�WR�WKHLU�FDSDFLW\�WR�OLYH�LQ�
D�ZLGH�YDULHW\�RI�KDELWDWV��HYHQ�XQGHU�H[WUHPH�FRQGLWLRQV��ZKLFK�DOORZV�WKHP�WR�EH�
ZHOO�UHSUHVHQWHG�LQ�WKH�PDULQH�ZDWHUV�RI�FRDVWDO�HFRV\VWHPV��FRQVWLWXWLQJ WKH�PRVW�
VXFFHVVIXO�JURXS�RI�DXWRWURSKV�LQ�WKLV�W\SH�RI�HQYLURQPHQW��ERWK�IRU�LWV�JUHDW�GLYHUVLW\�
RI�IRUPV�DQG�VSHFLHV�ZKLFK�DUH�HVWLPDWHG�EHWZHHQ�������������DOWKRXJK�WKHUH�LV�D�
FDOFXODWLRQ�RI�DERXW�������VSHFLHV��DV�ZHOO�DV�IRU�LWV�LPSRUWDQW�FRQWULEXWLRQ�WR�JOREDO�
SURGXFWLYLW\��VLQFH�WKH\�FRQWULEXWH�EHWZHHQ����DQG�����WR�WKH�ZRUOG
V�QHW�SULPDU\�
SURGXFWLRQ�DQG�DUH�DQ�HVVHQWLDO�FRPSRQHQW�RI�WKH�IRRG�ZHEV�LQ�DTXDWLF�HFRV\VWHPV�

(FRORJLFDO�LQGH[HV�DQG DQDO\VLV�RI�VLPLODULW\�IRU�WKH�SK\WRSODQNWRQ�FRPPXQLW\

7DEOH�1R�������GHVFULEHV� WKH�YDOXHV� IRU� WKH�DQDO\]HV�RI�XQLIRUPLW\��GLYHUVLW\�DQG�
SUHGRPLQDQFH�RI� WKH�SK\WRSODQNWRQ� FRPPXQLW\� RI� WKH� VHYHQ� ���� VDPSOHG�SRLQWV��
ZKHUH�YDOXHV�RI�GLYHUVLW\�ZHUH�IRXQG�LQ�D�YHU\�ORZ�UDQJH��EHWZHHQ������� ������ELWV�
��,QG���7KHVH�YDOXHV�DUH�ORZ�DV�UHSRUWHG�E\�0DUJDOHI���������ZKR�VWDWHV�WKDW�D�JRRG�
LQGLFDWRU�RI�SK\WRSODQNWRQ�LV�EHWZHHQ�WKH�����DQG�����ELWV���,QG�LQWHUYDOV��7KLV�ORZ�
FRPSRVLWLRQ�FDQ�EH�DWWULEXWHG�WR�WKH�DYDLODELOLW\�RI�QXWULHQWV�DQG�WKH�HQWU\�RI�OLJKW�WKDW�
FRXOG DIIHFW�WKH�SUHVHQFH�RI�D�JUHDWHU�QXPEHU�RI�VSHFLHV�LQ�WKH�FRPPXQLW\��WKLV�LV�
GXH� WR� WKH� GUDJJLQJ� HIIHFW� RI� FRQWDPLQDQWV� WKDW� DIIHFW� WKH� ERWWRP�DQG� WKH�ZDWHU�
FROXPQ�

3,1,//$��2S��FLW�
5281'��)��(���&5$:)25'��5��0���	�0$11��'��*��7KH�'LDWRPV��%LRORJ\�	�0RUSKRORJ\�RI� WKH�
*HQHUD��&DPEULGJH�8QLYHUVLW\�3UHVV������������S�
62851,$�� $�� 3K\WRSODQNWRQ� PDQXDO�� 3DUtV��� 2UJDQL]DFLyQ� GH� ODV� 1DFLRQHV� 8QLGDV� SDUD� OD�
(GXFDFLyQ��OD�&LHQFLD�\�OD�&XOWXUD��8QHVFR�������������S�
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.$7=��0��(��� ),1.(/�� =�� 9���*5=(%<.��'��� .12//�� $��+��� 	�3��*�� )$/.2:6.,�� (YROXWLRQDU\�
WUDMHFWRULHV� DQG� ELRJHRFKHPLFDO� LPSDFWV� RI� PDULQH� HXNDU\RWLF� SK\WRSODQNWRQ�� (Q�� $QQX�� 5HY��
(FRO�(YRO��6��������YRO������S�����± ���
.22,675$��:�+�&�)���5��*(5621'(��/��.��0('/,1��	�'��*��0$11��7KH�RULJLQ�DQG�HYROXWLRQ�RI�
WKH�GLDWRPV��7KHLU�DGDSWDWLRQ�WR�D�SODQNWRQLF�H[LVWHQFH�� ,Q��3��*��)DONRZVNL�DQG�$��+��.QRO�>HGV�@���
(YROXWLRQ�RI�SULPDU\�SURGXFHUV�LQ�WKH�VHD��(OVHYLHU�$FDGHPLF�3UHVV��������S����������
:(51(5��'��7KH�ELRORJ\�RI�GLDWRPV��%RWDQLFDO�0RQRJUDSKV��%HUNHOH\������������S�
7$%25'$�0$5,1��$OH[DQGHU��������'HIRUHVWDWLRQ�DQG�VHGLPHQWDWLRQ�LQ�WKH�PDQJURYHV�RI�WKH�*XOI�
RI�8UDEi��5HY��*HVWLyQ�\�$PELHQWH��9RO����������'HFHPEHU�������0HGHOOtQ��,661���������;��SS����
���

/LNHZLVH��GUHGJLQJ�DFWLYLWLHV��WR�LPSURYH WKH�QDYLJDELOLW\�RI�WKH�*XOI�RI�8UDEi��DQG�
WKH�FRQWULEXWLRQ�RI�RUJDQLF�PDWWHU�RI�FRQWLQHQWDO�RULJLQ�WKDW�LQFUHDVHV�WKH�WXUELGLW\�RI�
WKH� ZDWHU� DQG� GHFUHDVHV� WKH� OLJKW� LQFLGHQFH�� GLVDGYDQWDJH� WKH� SKRWRV\QWKHWLF�
SURFHVV�DQG�WKHUHIRUH�WKH�RSWLPDO�GHYHORSPHQW�RI�WKLV�FRPPXQLW\�

5HJDUGLQJ� WKH�YDOXHV�RI�XQLIRUPLW\�� WKH�FRPPXQLW\�GLG�QRW�EHKDYH�VLPLODUO\� WR� LWV�
GLYHUVLW\��ZKLFK� VXJJHVWV� WKDW� WKH�FKDQJHV� LQ� WKH�6KDQQRQ� LQGH[� UHVSRQG� WR� WKH�
SUHVHQFH� RI� GRPLQDQW� VSHFLHV�� WKDW� LV�� VWUXFWXUDOO\� WKH� FRPPXQLW\� SUHVHQWV
GLIIHUHQFHV�ZKLFK�LV�UHIOHFWHG�LQ�GHQVLW\�KHWHURJHQHLW\��7KLV�LV�FRUURERUDWHG�E\�WKH�
YDOXHV�VKRZQ�E\�WKH�SUHGRPLQDQFH��ZKLFK�DUH�DERYH������

7DEOH�1R������ (FRORJLFDO�LQGLFHV�IRU�WKH�SK\WRSODQNWRQ�FRPPXQLW\�SUHVHQW�DW�WKH�VDPSOLQJ�SRLQWV�LQ�
%DKtD�&RORPELD

6DPSOLQJ�3RLQWV 6 1 G -
 +
�ORJH� Ȝ
+%� � ��� ���� ���� ���� ����
+%� � ����� ���� ���� ���� ����
+%� � ����� ���� ���� ���� ����
+%� � ����� ���� ���� ���� ����
+%� � ����� ���� ���� ���� ����
+%� � ����� ���� ���� ���� ����
+%� � ����� ���� ���� ���� ����

6��$EXQGDQFH�RI�VSHFLHV��1��7RWDO�RUJDQLVPV�LQ�WKH�VDPSOH��G��$EXQGDQFH�RI�0DUJDOHI��-
��8QLIRUPLW\�RI�3LHORX��
+
��'LYHUVLW\�RI�6KDQQRQ�:LHQHU��Ȝ�3UHGRPLQDQFH�RI�6LPSVRQ�
6RXUFH��3UHSDUHG�E\ 6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�
6$6������

2Q�WKH�RWKHU�KDQG��IURP�WKH�YDOXHV�UHSRUWHG�IRU�1��WRWDO�RI�RUJDQLVPV�LQ�WKH�VDPSOH��
LQ�UHODWLRQ�WR�WKH�VDPSOLQJ�SRLQWV��WKHVH�ZHUH�ORZ�IRU�3RLQW�+%��DQG�ZHUH�LQFUHDVLQJ�
IRU�WKH�RWKHU�SRLQWV��7DEOH�1R���������7KLV�FRQGLWLRQ�FDQ�EH�DWWULEXWHG�WR�WKH�SUR[LPLW\�
WR�WKH�FRDVW�DQG�WKH�PRXWK�RI�WKH�/HyQ�5LYHU��ZKLFK�KDV�D�KLJK�ORDG�RI�RUJDQLF�PDWWHU�
WKDW�JHQHUDWHV�D�JUHDWHU�FRQFHQWUDWLRQ�RI�VHGLPHQWV�WKDW�FDQ�OLPLW�WKH�GHYHORSPHQW�
RI�WKLV�FRPPXQLW\�
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,Q�WKH�VLPLODULW\�DQDO\VLV�RI�%UD\�&XUWLV��D�JURXSLQJ�ZDV�REVHUYHG�ZLWK�D�VLPLODULW\�RI�
��������ZKHUH�WKUHH�����VXEJURXSV�ZHUH�UHJLVWHUHG�WKDW�ZHUH�IRUPHG�E\�SUHVHQWLQJ�
IRXU�����FRPPRQ�VSHFLHV��&RVLQRGLVFXV�VS���&KDHWRFHURV�VS���&KDHWRFHURV�VS��DQG�
&KDHWRFHURV�VS���7KH�JURXSLQJ�EHWZHHQ�SRLQWV�GHSHQGHG�RQ�WKH�VLPLODULW\�LQ�WKH�
FRPSRVLWLRQ� RI� WKHVH� WD[D�� DPRQJ� ZKLFK� WKH� KLJKHVW� SHUFHQWDJH� ZDV� WKH� UHVXOW�
EHWZHHQ� WKH� DVVRFLDWLRQ� RI� +%�� DQG� +%�� DQG� +%�� DQG� +%�� ZLWK� �������
UHVSHFWLYHO\��IROORZHG�E\�+%��DQG�+%��ZLWK��������RI�VLPLODULW\��RQ�WKH�RWKHU�KDQG�
SRLQW�+%��GLG�QRW�UHJLVWHU�VLPLODULW\�ZLWK�DQ\�RI�WKH�SRLQWV��VLQFH�LW�UHJLVWHUHG�VSHFLHV�
H[FOXVLYHO\�IRU�WKDW�SRLQW�DVVRFLDWHG�WR�WKH�RUJDQLF�PDWWHU�ORDG�GXH�WR�WKH�SUR[LPLW\�
WR�WKH�FRDVW��)LJXUH�1R���������

)LJXUH�1R������ %UD\�&XUWLV�DQDO\VLV�IRU�WKH�SK\WRSODQNWRQ�FRPPXQLW\�SUHVHQW�LQ�WKH�VDPSOLQJ�SRLQWV�LQ�WKH�
DUHD�RI�LQIOXHQFH�RI�WKH�SURMHFW�LQ�%DKtD�&RORPELD

6RXUFH��3URGXFHG E\��6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

&RUUHODWLRQ�ZLWK�SK\VLFRFKHPLFDO�SDUDPHWHUV

7KH� YDULDWLRQ� RI� WKH�SK\WRSODQNWRQ� FRPPXQLW\� UHJLVWHUHG� LQ�%DKtD�&RORPELD�ZDV�
VWDWLVWLFDOO\�VLJQLILFDQWO\�FRUUHODWHG��S��������ZLWK�WKH�WRWDO�QLWURJHQ�FRQFHQWUDWLRQ��PJ�
1���/��DQG�WXUELGLW\��7KLV�UHODWLRQVKLS�ZDV�SRVLWLYH�ZLWK�WKH�ILUVW�SDUDPHWHU��LQGLFDWLQJ�
WKDW�����RI� WKH� LQFUHDVH� LQ�SK\WRSODQNWRQ�GHQVLW\� LV�H[SODLQHG�E\� WKH� LQFUHDVH� LQ�
QLWURJHQ� FRQFHQWUDWLRQ�� ZKLOH� WKH� UHODWLRQVKLS� ZLWK� WXUELGLW\� ZDV� QHJDWLYH�� ,Q� WKLV�
UHVSHFW��LW�LV�LQGLFDWHG�WKDW�WKH�GHFUHDVH�LQ�WKH�GHQVLW\�RI�SK\WRSODQNWRQ�LV�H[SODLQHG�
E\�����ZLWK� WKH� LQFUHDVH� LQ�ZDWHU� WXUELGLW\� �)LJXUH�1R���������7KH�SK\WRSODQNWRQ�
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GHQVLW\�GLG�QRW�SUHVHQW�VLJQLILFDQW�FRUUHODWLRQV�ZLWK�WKH�RWKHU�ILYH�SK\VLFRFKHPLFDO�
SDUDPHWHUV�HYDOXDWHG��7DEOH�1R��������

7KH�SUHYLRXV�LV�H[SODLQHG�EHFDXVH�WKH�SDUDPHWHUV�RI�VXVSHQGHG�VROLGV��VDOLQLW\�DQG�
EDFWHULDO�RXWFURS�DUH�GLUHFWO\�UHODWHG�LQ�HVWXDULQH�ZDWHUV��VDOW�ZDWHU�PL[WXUH�ZLWK�WKH�
VHD��ZKHUH�WKHUH�LV�WKH�JUHDWHVW�GHSRVLW�RI�LQGXVWULDO�SROOXWDQWV�RU�GRPHVWLF�ZDWHUV��
LQ� WKLV� VHQVH� VDOLQLW\� LV� DQ� DWWHQXDWRU� RI� EDFWHULDO� GHYHORSPHQW� DQG� WKHUHIRUH� RI�
FRQWDPLQDWLRQ� DQG� DIIHFWDWLRQ� RI� WKH� GHYHORSPHQW� RI� SULPDU\� PLFURELRWD��
QHYHUWKHOHVV�ZKHQ�UHGXFLQJ�WKH�VDOLQLW\�E\�WKH�FRQWULEXWLRQ�RI�FRQWLQHQWDO�ZDWHUV��LW�
LQFUHDVHV�WKH�UDWH�RI�VWDELOL]DWLRQ�RI�WKH�ZDWHU�LQ�WKLV�]RQH��VHHNLQJ�D�JUHDWHU�F\FOLQJ�
RI�QXWULHQWV�VXFK�DV�QLWURJHQ�DQG�FDUERQ��ZKLFK�OHDGV�WR�D�KLJK�%2'��DQG�D�IL[DWLRQ�
LQ�WKH�VXEVWUDWH�GHFUHDVLQJ�R[\JHQ��PDNLQJ�WKH�RSWLPXP�HQYLURQPHQW�IRU�RUJDQLVPV�
VXFK�DV�PLFURDOJDH�WKDW�DUH�SUHFXUVRUV�RI�VWDELOL]DWLRQ�

9(/È648(=� � *Ï0(=�� )(/,3(��� $*8,55(�5$0Ë5(=�� 1e6725��� 85%$1�� -8',7+��� 7252�
%27(52��0$85,7,86��������'LVWULEXWLRQ�RI�WZR�EDFWHULDO�LQGLFDWRUV�RI�ZDWHU�TXDOLW\�LQ�WKH�*XOI�RI�
8UDEi��5HY��*HVWLyQ�\�$PELHQWH��9RO����������$XJXVW�������0HGHOOtQ��S�������
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)LJXUH�1R������ &RUUHODWLRQ�EHWZHHQ�SK\WRSODQNWRQ�GHQVLW\�DQG�QLWURJHQ�FRQFHQWUDWLRQ��OHIW��DQG�WXUELGLW\�
�ULJKW��LQ�WKH�DUHD�RI�PDULQH�LQIOXHQFH�RI�WKH�SURMHFW

6RXUFH��3URGXFHG�E\� $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7DEOH�1R������ &RUUHODWLRQ�RI�SK\WRSODQNWRQ�GHQVLW\�DQG�SK\VLFDO�FKHPLFDO�SDUDPHWHUV�LQ�WKH�DUHD�
RI�PDULQH�LQIOXHQFH�RI�WKH�SURMHFW
3DUDPHWHU 3 U�

7HPSHUDWXUH ��&� ���� ����
S+ ���� ����
%LRFKHPLFDO�'HPDQG�)RU�2[\JHQ� ���� ����
&KHPLFDO�'HPDQG�)RU�2[\JHQ ���� ����
'LVVROYHG�2[\JHQ ���� ����

6RXUFH��3URGXFHG�E\� $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

�� 0DQJURYH

7KH�PDQJURYH� IRUHVW�SUHVHQW� LQ� WKH�DUHD�RI� LQIOXHQFH�RI� WKH�SURMHFW� LV�D� ORZODQG�
IRUHVW��ZKLFK�XVXDOO\�GRHV�QRW�H[FHHG����P�LQ�KHLJKW��DOWKRXJK�LQ�VRPH�DUHDV��ZKLFK�
FRLQFLGH ZLWK�WKH�PRXWK�RI�WKH�/HyQ�5LYHU��LW�UHDFKHV�XS�WR����PHWHUV��,W�LV�FRQVWLWXWHG�
E\�VWUDLJKW�DQG�VOHQGHU�WUXQNV�WUHHV�WKDW�SUHVHQW�IXOFUXP�URRWV��HSLJHRXV�RU�DHULDO�
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URRWV�WKDW�VXSSRUW�WKH�SODQW��WKDW�FDQ�VXUSDVV���P�DERYH�WKH�EDVH��3KRWRJUDSK�1R��
������

3KRWRJUDSK\ 1R������ 0DQJURYH�YHJHWDWLRQ�SUHVHQW�LQ�WKH�DUHD�RI�LQIOXHQFH�
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH�IORULVWLF�FRPSRVLWLRQ�FRUUHVSRQGLQJ�WR�WKH�PDQJURYH�HFRV\VWHP ZDV�PDGH�E\�
JURXSLQJ� WKH� KLJK� GHQVH� PDQJURYH� FRYHUV� DQG� WKH� VHFRQGDU\� KLJK� YHJHWDWLRQ�
FRUUHVSRQGLQJ�WR�WKH�QDWXUDO�UHJHQHUDWLRQ�RI�WKH�PDQJURYH��$�IORULVWLF�FRPSRVLWLRQ�
ZDV� IRXQG� UHSUHVHQWHG� LQ� WKUHH� ���� IDPLOLHV�� WKUHH� ���� VSHFLHV� LQ� D� WRWDO� RI� ����
LQGLYLGXDOV��EHLQJ� WKH�IDPLO\�$YLFHQQLDFHDH WKH�PRVW�DEXQGDQW�ZLWKLQ� WKH�VDPSOH�
ZLWK�WKH�VSHFLHV�$YLFHQQLD *HUPLQDQV �$QQH[���������

7KLV�FRYHUDJH�LV�SURWHFWHG�E\�WKH�SURWHFWLYH�IRUHVW�UHVHUYH�RI�WKH�6XULTXt�DQG�/HyQ�
ULYHU�ZHWODQGV��HYHQ�WKRXJK�LW�KDV�EHHQ�DIIHFWHG�E\�WKH�FRORQL]DWLRQ�RI�ODQGV�DQG�WKH�
H[SDQVLRQ�RI�WKH�DJULFXOWXUDO�IURQWLHU��ZKLFK�KDV�EHHQ�GHIRUHVWHG��3KRWR�1R��������
WKHVH�DUHDV�IRU�WKH�SODQWLQJ��RI�JUDVVODQGV�IRU�OLYHVWRFN�XVH�
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3KRWRJUDSK\ 1R������ $IIHFWDWLRQ�REVHUYHG�LQ�WKH�PDQJURYH�FRYHU
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7ZR�����SDUFHOV�RI���P�[���P�ZHUH�HVWDEOLVKHG��)LJXUH�1R��������DV�D�VDPSOH�XQLW��
WR�DFKLHYH�D�UHOLDELOLW\�RI�����DQG�D�VDPSOLQJ�HUURU�RI�QR�PRUH�WKDQ������WDNLQJ�DQ�
DYHUDJH� YROXPH� RI� ������P�� �� KD�� D� VWDQGDUG� GHYLDWLRQ� RI� �����P�� �� KD� DQG� D�
FRHIILFLHQW�RI�YDULDWLRQ�RI�����

,Q�WKLV�VDPSOLQJ������LQGLYLGXDOV�ZHUH�LGHQWLILHG�LQ�����KD��WKDW�LV��DSSUR[LPDWHO\�����
LQGLYLGXDOV�SHU�KHFWDUH�FRXOG�EH�IRXQG�LQ�WKH�PDQJURYH�FRYHU�

7DEOH�1R������ )ORULVWLF�FRPSRVLWLRQ�IRU�0DQJURYH�FRYHUDJH

)DPLO\ 6FLHQWLILF�1DPH 9XOJDU�1DPH

$YLFHQQLDFHDH $YLFHQQLD�JHUPLQDQV %ODFN�PDQJURYH

&RPEUHWDFHDH /DJXQFXODULD�UDFHPRVD %ODFN�PDQJURYH

5KL]RSKRUDFHDH 5KL]RSKRUD�PDQJOH %ODFN�PDQJURYH
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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)LJXUH�1R������ 6SDWLDO�ORFDWLRQ�RI�WKH�VDPSOLQJ�SORWV
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7DEOH������VKRZV�WKH�VWUXFWXUDO�DQDO\VLV�IRU�PDQJURYH�FRYHUDJH��7KHUH��WKH�9DOXH�
RI�,PSRUWDQFH�,QGH[��,�9�,��ZDV�GHWHUPLQHG�

7KH�KLJK�YDOXHV�RI�DEXQGDQFH�DQG�IUHTXHQF\�DUH�FKDUDFWHULVWLF�RI�D�ORZ�DEXQGDQFH�
DQG�KLJK� IUHTXHQF\�FRPELQHG�ZLWK�KLJK�GRPLQDQFH��DUH� W\SLFDO�FKDUDFWHULVWLFV�RI�
ODUJH� LVRODWHG� WUHHV�� ,Q� JHQHUDO�� WKH\� DUH� QRW� QXPHURXV� EXW� WKH\� DUH� XQLIRUPO\�
GLVWULEXWHG�RYHU�ODUJH�DUHDV��)LQDOO\��WKH�ORZ�YDOXHV�RI�DEXQGDQFH��IUHTXHQF\�DQG�
GRPLQDQFH�DUH�DVVRFLDWHG�ZLWK�WKH�
FRPSDQLRQ
�VSHFLHV��ZKLFK�GR�QRW�KDYH�PDMRU�
HFRORJLFDO�RU�HFRQRPLF�LPSRUWDQFH�

0$77(8&&,��'��6��$1'�$��&2/0$��0HWKRGRORJ\�IRU�WKH�VWXG\�RI�YHJHWDWLRQ��*HQHUDO�6HFUHWDULDW�RI�
WKH�2UJDQL]DWLRQ�RI�$PHULFDQ�6WDWHV��:DVKLQJWRQ��'�&�����������S�
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$� ORZ�DEXQGDQFH�DQG�KLJK� IUHTXHQF\�FRPELQHG�ZLWK�KLJK�GRPLQDQFH�DUH� W\SLFDO�
FKDUDFWHULVWLFV�RI� ODUJH�LVRODWHG�WUHHV��,Q�JHQHUDO��WKH\�DUH�QRW�QXPHURXV�EXW�WKH\�
DUH�XQLIRUPO\�GLVWULEXWHG�RYHU� ODUJH�DUHDV��)LQDOO\�� WKH� ORZ� YDOXHV� RI�DEXQGDQFH��
IUHTXHQF\�DQG�GRPLQDQFH�DUH�DVVRFLDWHG�ZLWK�WKH� 
FRPSDQLRQ
�VSHFLHV��ZKLFK�GR�
QRW�KDYH�PDMRU�HFRORJLFDO�RU�HFRQRPLF�LPSRUWDQFH�

7DEOH�1R������ 6WUXFWXUDO�DQDO\VLV�IRU�PDQJURYH�FRYHUDJH

6SHFLHV 3ORW
$EXQGDQFH )UHTXHQF\ 'RPLQDQFH

,�9�,
$�D $�U )�D )�U '�D '�U

$YLFHQQLD�JHUPLQDQV 3��3� �� ���� ��� �� ��� ���� �����
5KL]RSKRUD PDQJURYH 3��3� �� ���� ��� �� ��� ���� �����
/DJXQFXODULD�UDFHPRVD 3� � ��� �� �� ��� ��� ����

*UDQG�7RWDO� ��� ����� ��� ��� ��� ����� �����
$�D��$EVROXWH�DEXQGDQFH��$�U���5HODWLYH�DEXQGDQFH��)�D��$EVROXWH�IUHTXHQF\��)�U���5HODWLYH�IUHTXHQF\��'�D��$EVROXWH�

GRPLQDQFH��'�U���5HODWLYH�'RPLQDQFH��,�9�,��,PSRUWDQFH�YDOXH�LQGH[�
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH�YDOXHV�UHFRUGHG�LQ�7DEOH�1R�������LQGLFDWH�WKDW�WKH�PDQJURYH�FRYHU�SUHVHQW�LQ�
WKH�DUHD�RI�LQIOXHQFH�RI�WKH�SURMHFW�KDV�GRPLQDQW�VSHFLHV��EHFDXVH�WKH�LPSRUWDQFH�
YDOXH�LQGH[�VKRZV�GLIIHUHQFHV�EHWZHHQ�WKH�YDOXHV�

7KLV�LQGLFDWHV�WKDW�WKLV�HFRV\VWHP�KDV�D�WHQGHQF\�WRZDUGV�KRPRJHQHLW\��ZKHUH�WKH�
VSHFLHV� $YLFHQQLD� JHUPLQDQV �%ODFN� 0DQJURYH�� SUHGRPLQDWHV�� IROORZHG� E\�
5KL]RSKRUD�PDQJURYH��5HG�0DQJURYH��

$�� JHUPLQDQV �%ODFN� 0DQJURYH�� LV� WKH� VSHFLHV� ZLWK� WKH� KLJKHVW� DEXQGDQFH�
UHSUHVHQWHG� E\� ��� LQGLYLGXDOV� FRUUHVSRQGLQJ� WR� ������ RI� WKH� WRWDO� VDPSOH�� 7KLV�
VSHFLHV�KDV�DGDSWHG�WR�WKH�DUHDV�RI�PRUH�VWDEOH�VXEVWUDWHV�VXFK�DV�WKH�WLGDO�SODQHV�
WKDW�IRUP�WKH�VWXG\�DUHD��7KLV�VSHFLHV�LV�UHFRJQL]HG�DV�KDYLQJ�QR�EUDQFKLQJ�URRWV�
LQ�WKH�IRUP�RI�VWLOWV��EXW�VKDOORZ�UDGLDO�URRWV�ZLWK�DEXQGDQW�SQHXPDWRSKRUHV��ZKLFK�
HPHUJH�SHUSHQGLFXODUO\�IURP�WKH�JURXQG�DV�FDQ�EH�VHHQ�LQ�3KRWRJUDSK�1R�������
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3KRWRJUDSK\ 1R������ $YLFHQQLD�JHUPLQDQV �%ODFN�PDQJURYH��LQ�WKH�DUHD�RI�LQIOXHQFH�RI�WKH�SURMHFW
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH�KLJKHVW�UHSUHVHQWDWLYHQHVV�LQ�WHUPV�RI�IUHTXHQF\�FRUUHVSRQGV�WR�WKH�VSHFLHV�RI�
$�� JHUPLQDQV IROORZHG� E\� 5KL]RSKRUD� 0DQJURYH� �5HG� 0DQJURYH��� 7KHVH� WZR�
VSHFLHV�ZHUH�IRXQG�LQ�WKH�WZR�SORWV�HVWDEOLVKHG�IRU�WKH�IORULVWLF�FKDUDFWHUL]DWLRQ�RI�
WKLV�FRYHU�

)RU�WKH�VSHFLHV�/DJXQFXODULD�UDFHPRVD��RQO\�RQH�LQGLYLGXDO�ZDV�UHFRUGHG�ZLWKLQ�WKH�
VDPSOLQJ�DUHD��EHLQJ�LQ�WKH�GHQVHVW�DUHD�RI�WKH�PDQJURYH��7KLV�W\SH�RI�YHJHWDWLRQ�
LV� FODVVLILHG� DV� D� ULSDULDQ� PDQJURYH� GXH� WR� LWV� IORULVWLF� FRPSRVLWLRQ�� ZKHUH� WKH�
GRPLQDQW�JHQHUD�DUH�$YLFHQQLD��%ODFN�0DQJURYH���5KL]RSKRUD��5HG�0DQJURYH��DQG�
/DJXQFXODULD��:KLWH�0DQJURYH��

7KH�VSHFLHV�ZLWK�WKH�JUHDWHVW�GRPDLQ�VSDFH�ZDV�5��PDQJURYH�ZLWK������������P���
RI�FRYHUDJH�LQ�WKH�EDVDO�DUHD��5��PDQJOURYH�LV�FKDUDFWHUL]HG�E\�KDYLQJ�URRWV�LQ�WKH�
VKDSH�RI�VWLOWV��3KRWR�1R��������DQG�HPEU\RV�RI�HORQJDWHG�VKDSH�
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3KRWRJUDSK\ 1R������ 5KL]RSKRUD�PDQJURYH��5HG�0DQJURYH��LQ�WKH�DUHD�RI�LQIOXHQFH�RI�WKH�SURMHFW
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH�GLVWULEXWLRQ�RI�WKH�VSHFLHV�DFFRUGLQJ�WR�WKHLU�DEXQGDQFH��IUHTXHQF\�DQG�UHODWLYH�
GRPLQDQFH�IRU�PDQJURYH�FRYHU�LV�VKRZQ�LQ�)LJXUH�1R�������

,Q�WKLV�LW�LV�REVHUYHG�WKDW�WKH�KLJKHVW�SHUFHQWDJH�LQ�DEXQGDQFH�ZDV�REWDLQHG�E\�$��
JHUPLQDQV�� IROORZHG� E\� 5KL]RSKRUD� 0DQJURYH� �5HG� 0DQJURYH��� 5HJDUGLQJ� WKH�
IUHTXHQF\��WKH�VSHFLHV�$��JHUPLQDQV DQG�5KL]RSKRUD�0DQJURYH��5HG�0DQJURYH���
KDYH� H[LVWHQFH� LQ� WKH� VDPH� QXPEHU� RI� SORWV�� 7KH� VSHFLHV� 5KL]RSKRUD�
0DQJURYH�5HG�0DQJURYH��ZDV�WKH�PRVW�GRPLQDQW��VLQFH�LW�ZDV�WKH�RQH�RI�JUHDWHU�
GHJUHH�RI�FRYHUDJH�LQ�FRPSDULVRQ�ZLWK�WKH�RWKHU�VSHFLHV�
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)LJXUH�1R������ 6WUXFWXUDO�DQDO\VLV�IRU�PDQJURYH�FRYHUDJH
6RXUFH $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

,Q�)LJXUH�1R�������VSHFLHV�RI�$��JHUPLQDQV DUH�REVHUYHG�ZLWK���������IROORZHG�E\�
5��PDQJURYH� ZLWK� �������� 7KHVH� WZR� VSHFLHV� DUH� WKRVH� WKDW� KDYH� WKH� JUHDWHVW�
HFRORJLFDO� ZHLJKW� ZLWKLQ� WKH� PDQJURYH� HFRV\VWHP� GXH� WR� WKHLU� DEXQGDQFH��
IUHTXHQF\� DQG� GRPLQDQFH� LQ� WKH� VDPSOLQJ� SORWV�� 7KH� VSHFLHV� /�� UDFHPRVH ZDV�
FODVVLILHG� DV� D� UDUH� VSHFLHV� GXH� WR� LWV� ORZ� YDOXH� LQGH[� ZLWK� ������ LPSRUWDQFH�
FRPSDUHG�WR�WKH�RWKHU�YDOXHV�



02',),&$7,21�2)�(19,5210(17$/�/,&(16(�)25�7+(
352-(&7�2)�&216758&7,21�$1'�23(5$7,21�2)�$�62/,'�
%8/.�&$5*2(6�3257�7(50,1$/�,1�7+(�081,&,3$/,7<�2)�

785%2

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($ 3DJH ��� RI ���

*$7��������&$�$0�3,2��� 5HYLHZ��

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
&$3����B7'(1*�2.�)
>0HGHOOLQ@������

)LJXUH�1R������ 9DOXH�LQGH[�RI�LPSRUWDQFH�IRU�PDQJURYH�FRYHUDJH
6RXUFH $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

2Q�WKH�RWKHU�KDQG��DFFRUGLQJ�WR�WKH�PL[LQJ�UDWLR��&0���WKH�IORULVWLF�FRPSRVLWLRQ�WKDW�
JLYHV� WKH� PDQJURYH� FRYHUDJH� ZLWKLQ� WKH� DUHD� RI� LQIOXHQFH� RI� WKH� SURMHFW�� LV�
FKDUDFWHUL]HG� E\� SUHVHQWLQJ� DQ� DUERUHDO� FRPPXQLW\� ZLWK� D� ORZ� PL[LQJ� LQWHQVLW\�
�KRPRJHQHRXV�LQ�VSHFLHV��LQ�ZKLFK LW�FDQ�EH�REVHUYHG�WKDW�LWV�PL[LQJ�UDWLR�ZDV�������
ZKLFK�LQGLFDWHV�WKDW�RQ�DYHUDJH�HDFK�VSHFLHV�LV�UHSUHVHQWHG�E\����LQGLYLGXDOV�

7KH�GHQVLW\�RI�WKLV�PDQJURYH�LV�FRQVLGHUHG�DYHUDJH��VLQFH�WKH�DYHUDJH�RI�LQGLYLGXDOV�
SHU�KHFWDUH�ZLWK�D�GLDPHWHU�JUHDWHU�WKDQ RU�HTXDO�WR����FHQWLPHWHUV�LV�DSSUR[LPDWHO\�
�����ZLWK�D�WHQGHQF\�WR�GHFUHDVH�GXH�WR�DQWKURSLF� LQWHUYHQWLRQ�WKDW�RFFXUV�LQ�WKH�
DUHD�

'LVWULEXWLRQ�E\�GLDPHWULF�DQG�DOWLPHWULF�FODVVHV�RI�WKH�PDQJURYH

7KH� WRWDO� VWUXFWXUH� LV� WKH� H[WHQVLRQ� RI� WUHH� VSHFLHV�� ,Q� WURSLFDO� IRUHVWV� WKLV�
SKHQRPHQRQ�LV�UHIOHFWHG�LQ�WKH�GLVWULEXWLRQ�RI�LQGLYLGXDOV�E\�GLDPHWULF�FODVVHV��7KH�
GLVWULEXWLRQ�RI�WKH�GLDPHWHU�FODVVHV�IRU�PRVW�RI�WKH�VSHFLHV�LQ�WKH�WURSLFDO�IRUHVWV�LV�
WKDW�RI�
-�LQYHUWHG
��WKDW�LV��WKH�QXPEHU�RI�WUHHV�GHFUHDVHV�DV�WKH�'$3��'LDPHWHU�WR�
WKH�%UHDVW�+HLJKW��LQFUHDVHV�
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7DEOH������VKRZV�WKH�IUHTXHQF\�GLVWULEXWLRQ�IRU�WKH�QRUPDO�GLDPHWHU�YDULDEOH��7KLV�
KDV� D� GHFUHDVLQJ� WHQGHQF\�� LQ� ZKLFK� DV� WKH� GLDPHWHU� LQFUHDVHV� WKH� QXPEHU� RI�
LQGLYLGXDOV�GHFUHDVHV�

)LJXUH�1R�������VKRZV�WKH�WUHQG�RI�WKH�GLDPHWHU�GLVWULEXWLRQ�IRU�WKH�WUHHV�SUHVHQW�LQ�
WKH�PDQJURYH�FRYHU�

,W� LV�REVHUYHG� WKDW� WKH�GLVWULEXWLRQ�RI� WKH� LQGLYLGXDOV� LV�PDLQO\� UHSUHVHQWHG�E\� WKH�
GLDPHWULF�FODVVHV���DQG����ZLWK�FODVV����1RUPDO�GLDPHWHUV�EHWZHHQ���FP�DQG����
FP��EHLQJ�WKH�PRVW�DEXQGDQW�ZLWK�D�WRWDO�RI����LQGLYLGXDOV���������IROORZHG�IRU�FODVV�
���1RUPDO�GLDPHWHUV�EHWZHHQ������FP�WR����FP��ZLWK����LQGLYLGXDOV��������

7DEOH�1R������ )UHTXHQF\�GLVWULEXWLRQ�IRU�WKH�YDULDEOH�QRUPDO�GLDPHWHU�IRU�PDQJURYH�WUHHV

'LDPHWHU�&ODVV ,QWHUYDO�&ODVV� 0DUN�&ODVV�
)UHTXHQF\

)�D )�DF )�U
� ��� ���FP ���� �� �� ����
� ������ ���FP ���� �� ��� ����
� ������ ���FP ���� � ��� ���
� ������ ���FP ���� � ��� ���
� ������ ���FP ���� � ��� ���
� ������ ���FP ���� � ��� ���

7RWDO ��� �����
)�D��$EVROXWH�IUHTXHQF\��)�DF�&XPXODWLYH�IUHTXHQF\��)�U��5HODWLYH�IUHTXHQF\�

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

)LJXUH�1R������ 'LDPHWHU�GLVWULEXWLRQ�LQ�DEVROXWH�DQG�DFFXPXODWHG�IRUP��IRU�PDQJURYH�WUHHV
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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)LJXUH� 1R�� ����� VKRZV� WKH� WUHH� GLVSHUVLRQ� GLDJUDP� IRU� WKH� DUERUHDO� LQGLYLGXDOV�
LGHQWLILHG� LQ� WKH�PDQJURYH� FRYHU�� ZKHUH� RQO\� D� JHQHUDOL]HG� GLVSHUVLRQ� RI� SRLQWV�
DSSHDUV��ZLWKRXW�JDSV�RU�FOXVWHUV��7KH�DERYH�LV�HYLGHQFH�RI�WKH�ODFN�RI�OD\HUV�LQ�WKH�
IRUHVW�

/LNHZLVH��WKH�ILJXUH�DOORZV�WKH�YLVXDOL]DWLRQ�RI�WKH�HPHUJHQW�WUHHV��ZKLFK�DSSHDU�DV�
LVRODWHG�SRLQWV� LQ� WKH�XSSHU�ULJKW� SDUW� RI� WKH� JUDSK��ZLWKRXW� FRQVWLWXWLQJ� D� SURSHU�
VWUDWXP�

)LJXUH�1R������ 6WUDWLILFDWLRQ�WUHQGV�IRU�WKH�FXS�GLVSHUVLRQ�GLDJUDP�IRU�PDQJURYH�FRYHUDJH
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7DEOH������VKRZV�WKH�DOWLPHWULF�SRVLWLRQ�IRU�WKH�VSHFLHV�LGHQWLILHG�LQ�WKH�PDQJURYH�
FRYHU��7KHUH�WKH�JURXSLQJ�RI�WKHVH�VSHFLHV�E\�IRUHVW�VWUDWXP�LV�REVHUYHG��IURP�WKHLU�
UHVSHFWLYH�LQWHUYDOV�RI�WRWDO�KHLJKW�
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7DEOH�1R�������'LVWULEXWLRQ�RI�WKH�QXPEHU�RI�VSHFLHV�DQG�WKHLU�DEXQGDQFHV��1XPEHU�RI�WUHHV��LQ�HDFK�
VWUDWXP��6RFLRORJLFDO�SRVLWLRQ���IRU�WKH�WUHHV�LQYHQWRULHG�LQ�WKH�PDQJURYH�FRYHU

6WUDWXP ,QWHUYDO 1XPEHU RI�7UHHV 1XPEHU�RI�6SHFLHV 6SHFLHV

6WUDWXP , ����P�� ��P �� �
$YLFHQQLD�JHUPLQDQV

/DJXQFXODULD�UDFHPRVD

6WUDWXP ,, ����P�� ���P �� �
$YLFHQQLD�JHUPLQDQV
5KL]RSKRUD PDQJURYH

6WUDWXP ,,, �����P�� ���P �� �
$YLFHQQLD�JHUPLQDQV
5KL]RSKRUD PDQJOH

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

(FRORJLFDO�LQGH[HV�RI�WKH�PDQJURYH

7DEOH�1R�������VKRZV�WKH�YDOXHV�IRU�WKH�LQGLFHV�RI�VSHFLHV�DEXQGDQFH�DQG�GLYHUVLW\�
IRXQG�LQ�WKH�DUHD�RI�GLUHFW�LQYROYHPHQW�RI�WKH�SURMHFW��IRU�WKH�PDQJURYH�YHJHWDWLRQ�

7KH�0DUJDOHI DQG�0HQKLQLFN LQGH[�LQGLFDWHV�WKDW�WKLV�HFRV\VWHP�KDV�D�ORZ�ULFKQHVV��
FRUUHVSRQGLQJ� WR�RQO\� WKUHH� ����VSHFLHV� �$YLFHQQLD JHUPLQDQV �%ODFN�0DQJURYH���
5KL]RSKRUD PDQJURYH� �5HG� 0DQJURYH�� DQG� /DJXQFXODULD PDQJURYH� �:KLWH�
0DQJURYH���FKDUDFWHULVWLFV�RI�WKH�PDQJURYH�YHJHWDWLRQ�

)RU�GLYHUVLW\�PHDVXUHV�� WKH�6KDQQRQ LQGH[�LV�������6LPSVRQ UHFLSURFDO� �����'�� LV�
�����DQG�UHFLSURFDO�RI�%HUJHU�3DUNHU �����G��LV�������LQGLFDWLQJ�WKDW�WKHUH�LV�DQG�ORZ�
GLYHUVLW\�DQG�WKDW�WKH�GRPLQDQFH�RI�WKH�VSHFLHV�LGHQWLILHG�LQ�WKLV�FRYHUDJH�LV�KLJK�

7KHVH� LQGLFHV� GHILQH� D� KRPRJHQHRXV� FRPPXQLW\� ZLWK� ORZ� GLYHUVLW\� DQG� KLJK�
GRPLQDQFH�RI�WKH�VSHFLHV�WKDW�FKDUDFWHUL]H�WKH�PDQJURYH�FRYHU�

7DEOH�1R������ $EXQGDQFH�DQG�'LYHUVLW\�LQGLFHV�IRU�PDQJURYH�YHJHWDWLRQ

$EXQGDQFH
0DUJDOHI ����
0HQKLQLFN ����

'LYHUVLW\
6KDQQRQ ����
6LPSVRQ ����
%HUJHU�3DUNHU ����

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

$QDO\VLV�RI�WKH�QDWXUDO�UHJHQHUDWLRQ�RI�WKH�PDQJURYH

'HQVH�KLJK�PDQJURYH�SROH�VWDJH RI�YHU\�KXPLG�ZDUP�FOLPDWH

7KH�IORULVWLF�FRPSRVLWLRQ�IRU�WKH�FODVVLILFDWLRQ�RI�SROH�VWDJHV��ZKLFK�FRUUHVSRQGV�WR�
WKH�KLJK�GHQVH�PDQJURYH�FRYHUDJH�RI�YHU\�KXPLG�ZDUP�FOLPDWH�ZLWKLQ�WKH�DUHD�RI�
LQIOXHQFH�RI�WKH�SURMHFW��SUHVHQWV�LQ�WRWDO�����LQGLYLGXDOV�EHORQJLQJ�WR���VSHFLHV����
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IDPLOLHV�DQG���RUGHUV��DV�VKRZQ�LQ�7DEOH�1R��������EHLQJ�WKH�$YLFHQQLDFHDH IDPLO\�
WKH� RQH� WKDW� SUHVHQWHG� WKH� KLJKHVW� QXPEHU� RI� LQGLYLGXDOV� LQ� WKH� IRUHVW� ZLWK� WKH�
VSHFLHV�$��JHUPLQDQV�
7DEOH�1R������ )ORULVWLF�FRPSRVLWLRQ��ODWL]DOHV RI�GHQVH�PDQJURYH

2UGHU )DPLO\ 6SHFLHV &RPPRQ�1DPH 1XPEHU�RI� ,QGLYLGXDOV
/DPLDOHV $YLFHQQLDFHDH $YLFHQQLD�JHUPLQDQV %ODFN�0DQJURYH ���
5KL]RSKRUDOHV 5KL]RSKRUDFHDH 5KL]RSKRUD�PDQJURYH 5HG�0DQJURYH� ��
0\UWDOHV &RPEUHWDFHDH /DJXQFXODULD�UDFHPRVD :KLWH�0DQJURYH� ��
0DOYDOHV %RPEDFDFHDH 3DFKLUD�DTXDWLFD 6DOHUR �
$OLVPDWDOHV $UDFHDH 0RQVWHU�VS� %HMXTXLOOR �
0DJQROLDOHV $QQRQDFHDH $QQRQD�FKHULPROD &KLULPR\D �
)DEDOHV )DEDFHDH $SXOHLD�OHLRFDUSD &RPELWD �
7RWDO ���

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

)LJXUH�1R�������VKRZV�WKH�QXPEHU�RI�LQGLYLGXDOV�SHU�IDPLO\�SUHVHQW�LQ�WKH�KLJK�GHQVH�
PDQJURYH�ODWLWXGHV�FRUUHVSRQGLQJ�WR�WKH�DUHD�RI�LQIOXHQFH�RI�WKH�SURMHFW�

)LJXUH�1R������ 5HSUHVHQWDWLRQ�E\�IDPLOLHV��SROH�VWDJHV�RI�GHQVH�KLJK�PDQJURYH
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH�VWUXFWXUDO�DQDO\VLV�IRU�KLJK�GHQVH�PDQJURYH�FRYHU�LV�VKRZQ�LQ�7DEOH�1R��������
7KHUH��WKH�9DOXH�RI�,PSRUWDQFH�,QGH[��,�9�,���ZDV�GHWHUPLQHG

7KH�YDOXHV�UHFRUGHG�LQ�7DEOH�1R�������LQGLFDWH�WKDW�WKH�VSHFLHV�$��JHUPLQDQV LV�WKH�
VSHFLHV�ZLWK�WKH�JUHDWHVW�HFRORJLFDO�LPSRUWDQFH�LQ�WKH�YHJHWDWLRQ�EHORQJLQJ�WR�WKH�
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ODWLWXGHV�RI�WKH�PDQJURYH�SRSXODWLRQ��7KLV�LV�EHFDXVH��LWV�LQGH[�RI�LPSRUWDQFH�YDOXH�
LV�WKH�KLJKHVW�FRPSDUHG�WR�WKH�LQGH[HV�RI�WKH�RWKHU�VSHFLHV�
7DEOH�1R������ 6WUXFWXUDO�DQDO\VLV�IRU�PDQJURYH�SROH�VWDJHV

6SHFLHV
$EXQGDQFH )UHTXHQF\ 'RPLQDQFH

,�9�,
$�D $�U )�D )�U '�D '�U

$YLFHQQLD�JHUPLQDQV ��� ���� ���� ���� ����� ���� �����
5KL]RSKRUD�PDQJURYH �� ���� ���� ���� ����� ���� ����
/DJXQFXODULD�PDQJURYH �� ��� ���� ���� ����� ��� ����

3DFKLUD�DTXDWLFD � ��� ���� ��� ����� ��� ����
0RQVWHU�VS� � ��� ��� ��� ����� ��� ���

$QQRQD�FKHULPROD � ��� ��� ��� ����� ��� ���
$SXOHLD�OHLRFDUSD � ��� ��� ��� ����� ��� ���

��� ����� ����� ����� ����� ����� �����
$�D��$EVROXWH�DEXQGDQFH��$�U���5HODWLYH�DEXQGDQFH��)�D��$EVROXWH�IUHTXHQF\��)�U���5HODWLYH�IUHTXHQF\��'�D��$EVROXWH�

GRPLQDQFH��'�U���5HODWLYH�'RPLQDQFH��,�9�,��,PSRUWDQFH�YDOXH�LQGH[�
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

2I�WKH�WRWDO�QXPEHU�RI�VSHFLHV�IRXQG�LQ�WKH�IRUHVW��WKH�PRVW�DEXQGDQW�LV�$��JHUPLQDQV
ZLWK� ���� LQGLYLGXDOV� FRUUHVSRQGLQJ� WR� ������� IROORZHG� E\� 5�� PDQJURYH� ZLWK� ���
LQGLYLGXDOV�FRUUHVSRQGLQJ�WR�������

7KH�KLJKHVW�UHSUHVHQWDWLYHQHVV�LQ�WHUPV�RI�IUHTXHQF\��FRUUHVSRQGV�HTXDOO\�WR�WKH�
VSHFLHV�RI�$��JHUPLQDQV DQG�5��PDQJURYH��WKHVH�VSHFLHV�ZHUH�IRXQG�LQ�������RI�
WKH�VDPSOLQJ�TXDGUDQWV�HVWDEOLVKHG�IRU�WKH�FKDUDFWHUL]DWLRQ�RI�WKLV�YHJHWDWLRQ��*LYHQ�
LWV�KLJK�EDVDO�DUHD�YDOXH�FRPSDUHG�WR�WKH�RWKHU�VSHFLHV��WKH�VSHFLHV ZLWK�WKH�ODUJHVW�
GRPDLQ�VSDFH�ZDV�$��JHUPLQDQV ZLWK�������

7KH�GLVWULEXWLRQ�RI�WKH�VSHFLHV��DFFRUGLQJ�WR�WKHLU�DEXQGDQFH��IUHTXHQF\�DQG�UHODWLYH�
GRPLQDQFH�LV�UHSUHVHQWHG�LQ�)LJXUH�1R�������

)LJXUH�1R�������VKRZV�WKH�VSHFLHV�ZLWK�WKH�KLJKHVW�HFRORJLFDO�ZHLJKW�ZLWK�WKH�UHVW�
RI�WKH�VSHFLHV�FODVVLILHG�DV�UDUH�VSHFLHV��GXH�WR�WKHLU�ORZ�LPSRUWDQFH�YDOXH�LQGH[�
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)LJXUH�1R������ 6WUXFWXUDO�DQDO\VLV�IRU�PDQJURYH�SROH�VWDJHV
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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)LJXUH�1R������ 9DOXH�LQGH[�RI�LPSRUWDQFH�IRU�PDQJURYH�SROH�VWDJHV
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH� PRVW� LPSRUWDQW� HFRORJLFDO� VSHFLHV� LV� $�� JHUPLQDQV �%ODFN� 0DQJURYH�� ZLWK�
�������LPSRUWDQFH�YDOXH�LQGH[��IROORZHG�E\�5��PDQJURYH��5HG�0DQJOH��ZLWK��������
EHFDXVH� WKHVH�ZHUH� WKH�VSHFLHV�ZLWK� WKH�KLJKHVW�QXPEHU�RI� LQGLYLGXDOV�DQG�ZLWK�
JUHDWHU�GRPLQDQFH�LQ�IORULVWLF�VDPSOLQJ�XQLWV�

2Q�WKH�RWKHU�KDQG�DQG�DFFRUGLQJ�WR�WKH�PL[WXUH�UDWLR��&0��WKDW�JLYHV�D�YDOXH�RI�������
LW� LQGLFDWHV� WKDW� IRU�HDFK�VSHFLHV� IRXQG� WKHUH�DUH���� LQGLYLGXDOV� LQ� WKH�YHJHWDWLRQ�
XQGHU�VWXG\��$�IRUHVW�ZLWK�D�FHUWDLQ�SURSRUWLRQ�RI�PL[WXUH�LV�REVHUYHG�ZLWKRXW�PXFK�
KHWHURJHQHLW\��7KH�GHQVLW\�RI WKLV�IRUHVW�LV�FRQVLGHUHG�DYHUDJH��VLQFH�RQ�DYHUDJH�
WKHUH�DUH��������LQGLYLGXDOV�SHU�KHFWDUH�ZLWK�&$3�EHWZHHQ�����DQG���FP�

6DSOLQJV�RI�GHQVH�KLJK�PDQJURYH�RI�YHU\�KXPLG�ZDUP�FOLPDWH

7KH�VDSOLQJV�PDNH�XS�WKH�YHJHWDWLRQ�DOVR�FDOOHG�QDWXUDO�UHJHQHUDWLRQ��ZKLFK� LV�D�
JURXS�RI�LQGLYLGXDOV�WKDW�VHWWOH�GRZQ�DIWHU�D�SURFHVV�RI�GLVSHUVLRQ��JURZ��FRPSHWH�
DQG�VXUYLYH�XQWLO�WKH\�EHFRPH�SK\VLRORJLFDOO\�IXQFWLRQDO�WUHHV��,Q�WKH�VDSOLQJV�WKDW�
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PDNH�XS�WKH�GHQVH�KLJK�PDQJURYHV�RI�WKH�VWXG\�DUHD��WKHUH�DUH�GHQVH�FXPXODWLYH�
DVVRFLDWLRQV�RI�WKH�WLJHU�EXVK�IHUQ��$FURVWLFKXP DXUHXP���HVSHFLDOO\�LQ�VRPH�KXPLG�
DQG�VKDGHG�SODFHV�RU�LQ�WKRVH�ZKHUH�WKH�PDLQ�YHJHWDWLRQ�RI�WKH�PDQJURYH�KDV�EHHQ�
HOLPLQDWHG��3KRWR�1R���������7KH�WLJHU�EXVK�IHUQ�LV�FRQVLGHUHG�DV�DQ�DJJUHVVRU�RI�
WKH�PDQJURYH�EHFDXVH�LW�LQKLELWV�WKH�QDWXUDO�UHJHQHUDWLRQ�RI�WKH�PDQJURYH�

3KRWRJUDSK�1R�������)HUQ�EXVK�WLJHU��$FURVWLFKXP�DXUHXP��LQ�WKH�DUHD�RI�LQIOXHQFH
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

,Q�WKH�VDPSOLQJ�FDUULHG�RXW�IRU����VXESORWV�LQ WKH�FDWHJRU\�RI�VDSOLQJV�EHORQJLQJ�WR�
GHQVH�KLJK�PDQJURYH�FRYHU��D�WRWDO�RI�����LQGLYLGXDOV�EHORQJLQJ�WR�HLJKW�����VSHFLHV�
DQG�VHYHQ�����IDPLOLHV�LQ�QDWXUDO�UHJHQHUDWLRQ�ZHUH�UHFRUGHG��7DEOH�1R��������

7DEOH�1R������ )ORULVWLF�FRPSRVLWLRQ�RI�WKH�WDOO�GHQVH�PDQJURYH�VDSOLQJV�

)DPLO\ 6SHFLHV &RPPRQ�1DPH
$EXQGDQFH )UHTXHQF\
$�D $�U )�D )�U

5KL]RSKRUDFHDH 5KL]RSKRUD�PDQJURYH %ODFN��PDQJURYH ��� ���� ����� ����
$YLFHQQLDFHDH $YLFHQQLD�JHUPLQDQV %ODFN�PDQJURYH �� ���� ���� ����
3K\OODQWKD�FHDH 3K\OODQWKXV�QLUXUL %DOVLOOD �� ���� ���� ���
)DEDFHDH $SXOHLD�OHLRFDUSD &RPELWD �� ��� ���� ���

$UDFHDH
0RQWULFKD� UGLD� DUERUHVFHQV�
6FKRWW

$UUDFDFKR � ��� ���� ���

%RPEDFDFHDH 3DFKLUD�DTXDWLFD 6DOHUR � ��� ���� ���
&RPEUHWiFHDV /DJXQFXODULD�UDFHPRVD :KLWH�PDQJURYH � ��� ��� ���
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)DPLO\ 6SHFLHV &RPPRQ�1DPH
$EXQGDQFH )UHTXHQF\
$�D $�U )�D )�U

&RPEUHWiFHDV 7HUPLQDOLD�&DWDSSD�/ $OPRQG � ��� ��� ���
*UDQG�WRWDO ��� ����� ����� �����

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH�VSHFLHV�5��PDQJURYH��5HG�0DQJURYH��LV�WKH�PRVW�DEXQGDQW�ZLWK�D�WRWDO�RI�����
LQGLYLGXDOV�FRUUHVSRQGLQJ�WR�������RI�WKH�VDPSOH��IROORZHG�E\�$��JHUPLQDQV ZLWK�D�
WRWDO�RI����LQGLYLGXDOV�FRUUHVSRQGLQJ�WR�������RI�WKH�VDPSOH��DV�LQGLFDWHG�LQ�)LJXUH�
1R�������

)LJXUH�1R������ $EXQGDQFH�RI�WDOO�GHQVH�PDQJURYH�VDSOLQJV
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH� KLJKHVW� UHSUHVHQWDWLYHQHVV� LQ� WHUPV� RI� IUHTXHQF\� FRUUHVSRQGV� WR� WKH� 5��
PDQJURYH�VSHFLHV��ZKLFK�ZDV�LGHQWLILHG�LQ������RI�WKH�VDPSOLQJ�VXESORWV��IROORZHG�
E\�WKH�$��JHUPLQDQV VSHFLHV��ZKLFK�ZDV�IRXQG�LQ�������RI�WKH�VDPSOLQJ�DUHD��DV�
VKRZQ�LQ�)LJXUH�1R�������
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)LJXUH�1R������ )UHTXHQF\�RI�WDOO�GHQVH�PDQJURYH�VDSOLQJV
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

,Q� WKH� FDVH� RI� IORULVWLF� VDPSOLQJ� RI� WKH� VDSOLQJV� EHORQJLQJ� WR� WKH� KLJK� GHQVH�
PDQJURYH� FRYHU�� WKH� PL[LQJ� UDWLR� ZDV� FDOFXODWHG� LQ� HTXLYDOHQFH� RI� ������ ZKLFK�
LQGLFDWHV�WKDW�IRU�HDFK�VSHFLHV�IRXQG�WKHUH�DUH����LQGLYLGXDOV�

$�IRUHVW�ZLWK�D�WHQGHQF\�WRZDUGV�KRPRJHQHLW\�LV�REVHUYHG��WKH�SURSRUWLRQ�IRU�WKLV�
FRYHUDJH�LV��������LQGLYLGXDOV�SHU�KHFWDUH��ZKLFK�LQGLFDWHV�WKDW�LW�LV�DQ�HFRV\VWHP�
ZLWK�D�KLJK�FDSDFLW\�IRU�QDWXUDO�UHJHQHUDWLRQ��ZKLFK�HQVXUHV�WKH�SHUPDQHQFH�DQG�
FRPSHWLWLRQ�RI�WKH�VSHFLHV�UHSRUWHG�LQ�WKLV�VDPSOLQJ�

3ROH�VWDJH RI�KLJK�VHFRQGDU\�YHJHWDWLRQ�RI�YHU\�KXPLG�ZDUP�FOLPDWH

7KH�FRYHUDJH�RI�KLJK�VHFRQGDU\�YHJHWDWLRQ�FRUUHVSRQGV�WR�WKH�QDWXUDO�UHJHQHUDWLRQ�
RI�WKH�PDQJURYH��ZKHUH�WKH�ORZ�VWUDWXP�RI�WKLV�IRUHVW�LV�GRPLQDWHG�E\�IHUQ�WLJHU�EXVK�
�$FURVWLFKXP DXUHXP��� ZKLFK� SUHYHQWV� WKH� JURZWK� RI� ORZ� YHJHWDWLRQ� VXFK� DV�
VDSOLQJV�RU�VKRRWV�

:LWKLQ�WKH�DUHD�RI�LQIOXHQFH�WKLV�YHJHWDWLRQ�KDV�D�IORULVWLF�FRPSRVLWLRQ�FRUUHVSRQGLQJ�
WR�VL[�����VSHFLHV��VL[�����IDPLOLHV�DQG�VL[�����RUGHUV��DV�VKRZQ�LQ�7DEOH�1R��������
5KL]RSKRUDFHDH EHLQJ�WKH�IDPLO\�ZLWK�WKH�KLJKHVW�QXPEHU�RI�LQGLYLGXDOV�LQ�WKH�IRUHVW�
ZLWK�WKH�5��PDQJURYH�VSHFLHV�
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7DEOH�1R������ )ORULVWLF�FRPSRVLWLRQ��SROH�VWDJHV�RI�KLJK�VHFRQGDU\�YHJHWDWLRQ
2UGHU )DPLO\ 6SHFLHV &RPPRQ�1DPH 1XPEHU�RI�,QGLYLGXDOV
5KL]RSKRUDOHV 5KL]RSKRUDFHDH 5KL]RSKRUD PDQJURYH 5HG�PDQJURYH ����
/DPLDOHV $YLFHQQLDFHDH $YLFHQQLD�JHUPLQDQV %ODFN�PDQJURYH ���
)DEDOHV )DEDFHDH $SXOHLD�OHLRFDUSD &RPELWD ��
0DOYDOHV %RPEDFDFHDH 3DFKLUD�DTXDWLFD 6DOHUR ��
5RVDOHV &HFURSLDFHDH &HFURSLD�WHOHQLWLGD <DUXPR �
0\UWDOHV &RPEUHWDFHDH /DJXQFXODULD�UDFHPRVD :KLWH�PDQJURYH ��
7RWDO ����

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

)LJXUH�1R�� ����� VKRZV� WKH� QXPEHU� RI� LQGLYLGXDOV� SHU� IDPLO\� SUHVHQW LQ� WKH� SROH�
VWDJHV�RI�KLJK�VHFRQGDU\�YHJHWDWLRQ�FRUUHVSRQGLQJ�WR�WKH�QDWXUDO�UHJHQHUDWLRQ�RI�
WKH�PDQJURYH�ZLWKLQ�WKH�DUHD�RI�LQIOXHQFH�RI�WKH�SURMHFW�

)LJXUH�1R������ 5HSUHVHQWDWLRQ�E\�IDPLOLHV�RI�SROH�VWDJHV�RI�KLJK�VHFRQGDU\�YHJHWDWLRQ
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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7DEOH������VKRZV�WKH�VWUXFWXUDO�DQDO\VLV�IRU�WKH�SROH�VWDJHV�RI�WKH�VHFRQGDU\�KLJK�
YHJHWDWLRQ� RI� WKH� PDQJURYH�� WKHUH�� WKH� 9DOXH� RI� ,PSRUWDQFH� ,QGH[� �,�9�,�� ZDV
GHWHUPLQHG�

7KH�YDOXHV�UHFRUGHG�LQ�7DEOH�1R�������LQGLFDWH�WKDW�WKH�5��PDQJURYH�VSHFLHV�LV�WKH�
VSHFLHV�ZLWK�WKH�JUHDWHVW�HFRORJLFDO�LPSRUWDQFH�LQ�WKH�YHJHWDWLRQ�EHORQJLQJ�WR�WKH�
SROH�VWDJHV�RI�WKH�PDQJURYH�SRSXODWLRQ��7KDW�LV��EHFDXVH�LWV�LPSRUWDQFH�YDOXH�LQGH[�
LV�WKH�KLJKHVW�FRPSDUHG�WR�WKH�LQGH[HV�RI�WKH�RWKHU�VSHFLHV�

7DEOH�1R������ 6WUXFWXUDO�DQDO\VLV�IRU�SROH�VWDJHV�RI�KLJK�VHFRQGDU\�YHJHWDWLRQ�

6SHFLHV
$EXQGDQFH )UHTXHQFH 'RPLQDQFH

,�9�,
$�D $�U )�D )�U '�D '�U

5KL]RSKRUD�PDQJURYH ���� ���� ����� ���� ����� ���� �����
$YLFHQQLD�JHUPLQDQV ��� ���� ���� ���� ����� ���� ����
$SXOHLD�OHLRFDUSD �� ��� ���� ���� ����� ��� ����
3DFKLUD�DTXDWLFD �� ��� ���� ���� ����� ��� ����
&HFURSLD�WHOHQLWLGD � ��� ���� ��� ����� ��� ���
/DJXQFXODULD�UDFHPRVD �� ��� ��� ��� ����� ��� ���

���� ����� ����� ����� ����� ����� ���
$�D��$EVROXWH�DEXQGDQFH��$�U���5HODWLYH�DEXQGDQFH��)�D��$EVROXWH�IUHTXHQF\��)�U���5HODWLYH�IUHTXHQF\��'�D��$EVROXWH�

GRPLQDQFH��'�U���5HODWLYH�'RPLQDQFH��,�9�,��,PSRUWDQFH�YDOXH�LQGH[�
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

2I�WKH�WRWDO�VSHFLHV�IRXQG�LQ�WKH�IRUHVW��WKH�PRVW�DEXQGDQW�LV�5��PDQJURYH�ZLWK�������
LQGLYLGXDOV�FRUUHVSRQGLQJ�WR��������IROORZHG�E\�$��JHUPLQDQV ZLWK�����LQGLYLGXDOV�
FRUUHVSRQGLQJ�WR�����

7KH� JUHDWHVW� UHSUHVHQWDWLYHQHVV� LQ� WHUPV� RI� IUHTXHQF\� FRUUHVSRQGV� WR� WKH� 5��
0DQJURYH� VSHFLHV�� 7KLV� VSHFLHV�ZDV� IRXQG� LQ� �����RI� WKH� VDPSOLQJ� TXDGUDQWV��
IROORZHG�E\�WKH�VSHFLHV�$��JHUPLQDQV DQG�$SXOHLD OHLRFDUSD��ZKLFK�ZHUH�IRXQG�LQ�
���� RI� WKH� VDPSOLQJ� TXDGUDQWV� HVWDEOLVKHG� IRU� WKH� FKDUDFWHUL]DWLRQ� RI� WKLV�
YHJHWDWLRQ��*LYHQ�LWV�KLJK�YDOXH�RI�EDVDO�DUHD�LQ�FRPSDULVRQ�ZLWK�WKH�RWKHU�VSHFLHV��
WKH�VSHFLHV�ZLWK�WKH�JUHDWHVW�GRPDLQ�VSDFH�ZDV�5��PDQJURYH�ZLWK�������FRYHUDJH�
FRUUHVSRQGLQJ�WR������Pð�

7KH� GLVWULEXWLRQ� RI� WKH� SROH� VWDJHV� VSHFLHV� FRUUHVSRQGLQJ� WR� WKH� VHFRQGDU\�
YHJHWDWLRQ� RI� WKH�PDQJURYH�� DFFRUGLQJ� WR� LWV� DEXQGDQFH�� IUHTXHQF\� DQG� UHODWLYH�
GRPLQDQFH��LV�VKRZQ�LQ�)LJXUH�1R�������
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)LJXUH�1R������ 6WUXFWXUDO�DQDO\VLV�IRU�SROH�VWDJHV�RI�VHFRQGDU\�PDQJURYH�YHJHWDWLRQ
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

,Q�)LJXUH�1R�������WKH�GLVWULEXWLRQ�RI�HFRORJLFDO�ZHLJKW�LV�JUDSKLFDOO\�REVHUYHG��EHLQJ�
WKH�VSHFLHV�RI�5��PDQJURYH��5HG�0DQJURYH��ZLWK��������DQG�$��JHUPLQDQV �%ODFN�
0DQJURYH��ZLWK��������WKH�PRVW�VLJQLILFDQW�LQ�FRPSDULVRQ�ZLWK�WKH�UHVW�RI�VSHFLHV�
FODVVLILHG�DV�UDUH�VSHFLHV�GXH�WR�WKHLU�ORZ�LPSRUWDQFH�YDOXH�LQGH[�
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)LJXUH�1R������ 9DOXH�LQGH[�RI�LPSRUWDQFH�IRU�PDQJURYH�SROH�VWDJHV
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH�PL[LQJ�UDWLR�LQGLFDWHV�WKDW�WKH�VSHFLHV�IRXQG�LQ�WKH�SROH�VWDJHV�RI�WKH�VHFRQGDU\�
YHJHWDWLRQ� RI� WKH�PDQJURYH�� DUH� UHSUHVHQWHG�RQ�DYHUDJH�E\� ���� LQGLYLGXDOV��ZH�
REVHUYH�D�YHJHWDWLRQ�WKDW�WHQGV�WRZDUGV�KRPRJHQHLW\�ZKHUH�WKH�PRVW�SUHGRPLQDQW�
VSHFLHV�LV�5��0DQJURYH

7KH�GHQVLW\�RI�WKLV�IRUHVW�LV�RQ�DYHUDJH��������LQGLYLGXDOV�SHU�KHFWDUH��ZKLFK�PHDQV�
WKDW� WKLV� FRYHUDJH� KDV� D� KLJK� SRWHQWLDO� IRU� QDWXUDO� UHJHQHUDWLRQ�� HQVXULQJ� WKH�
SHUPDQHQFH� DQG� FRPSHWHQFH� RI� WKH� VSHFLHV� UHSRUWHG� LQ� WKLV� VDPSOH� WR� EH� DQ�
HVWDEOLVKHG�WUHH�LQ�DGXOWKRRG�

(QGDQJHUHG�6SHFLHV�

$IWHU�UHYLHZLQJ�WKH�&,7(6�GDWDEDVHV�DQG�WKH�,8&1�UHG�OLVW�� LW�ZDV�IRXQG�WKDW�WKH�
WKUHH� LGHQWLILHG� PDQJURYH� VSHFLHV�� $YLFHQQLD JHUPLQDQV �%ODFN� 0DQJURYH���
5KL]RSKRUD PDQJURYH� �5HG� 0DQJURYH�� DQG� /DJXQFXODULD UDFHPRVD �:KLWH�
0DQJURYH���DUH�QRW�ZLWKLQ�WKH�&,7(6�DSSHQGLFHV��KRZHYHU�WKH\�DUH�OLVWHG�DV�PLQRU�
FRQFHUQ�VSHFLHV�RQ�WKH�,8&1�UHG�OLVW�

KWWS���ZZZ�FLWHV�RUJ�HQJ�UHVRXUFHV�VSHFLHV�KWP
KWWS���ZZZ�LXFQUHGOLVW�RUJ�VHDUFK�VHDUFK�EDVLF
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$GGLWLRQDOO\�� WKH� VSHFLHV� $YLFHQQLD JHUPLQDQV �%ODFN� 0DQJURYH��� 5KL]RSKRUD
PDQJURYH �5HG� 0DQJURYH�� DQG� /DJXQFXODULD UDFHPRVD �:KLWH� 0DQJURYH�� DUH�
ZLWKLQ� WKH� 5HVROXWLRQ� RI� FORVXUH� QXPEHU� ������� %� RI� $XJXVW� ��� ����� RI�
&253285$%$��%XW�WKDW�WKURXJK�WKH�DJUHHPHQW�1R������������������������WKH�
EDQ�ZDV�OLIWHG�E\�&253285$%È�

6SHFLHV�RI�HFRORJLFDO��HFRQRPLF��DQG�FXOWXUDO�LPSRUWDQFH

5KL]RSKRUD PDQJURYH��5HG�0DQJURYH�

7KH�VSHFLHV�5KL]RSKRUD PDQJURYH� �5HG�0DQJURYH�� LV� WKH�RQH�ZLWK� WKH�JUHDWHVW�
GLVWULEXWLRQ�DQG�XQWLO������LW�ZDV�FRQVLGHUHG�WKH�RQO\�VSHFLHV�LQ�$PHULFD��7KH�UHG�
PDQJURYH� LV�XVXDOO\��EXW�QRW�H[FOXVLYHO\�� WKH�VSHFLHV�IRXQG�RQ� WKH�RXWVLGH�RI� WKH�
IULQJHV�RI�WKH�PDQJURYH�DQG�RQ�WKH�HGJHV�RI�WKH�FKDQQHOV�

7KH�PRVW�VWULNLQJ�IHDWXUH�RI�WKLV�VSHFLHV�LV�LWV�FRPSOH[�V\VWHP�RI�DHULDO�URRWV��7KHVH�
URRWV�VWDUW�IURP�WKH�VDPH�WUXQN�RU�VLGH�EUDQFKHV�DQG�IDOO� WR�WKH�JURXQG��7KH�URRW�
QHWZRUN�SURYLGHV�VXSSRUW� WR� WKH� WUHH� LQ�DGGLWLRQ� WR�FDUU\LQJ�RXW�YLWDO�QXWULWLRQ�DQG�
DHUDWLRQ�IXQFWLRQV��3KRWRJUDSK�1R���������,Q�JHQHUDO��5KL]RSKRUD PDQJURYH�WUHHV�
DUH���WR����P�WDOO��7KH�OHDYHV�DUH�VLPSOH��RSSRVLWH�DQG�SHWLRODWH��XVXDOO\���WR����FP�
ORQJ�DQG���WR���FP�ZLGH��7KH�IORZHUV�DUH VPDOO������FP�LQ�GLDPHWHU��ZLWK�IRXU�ODQFHG�
SHGDOV��WKLFN�DQG�FRULDFHRXV��7KH�IORZHU�KDV�IRXU�\HOORZLVK�ZKLWH�SHWDOV��,W�KDV�WZR�
WR�IRXU�IORZHUV�SHU�VWHP�RU�SHGXQFOH�
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3KRWRJUDSK\ 1R������ 5HG�PDQJURYH �5KL]RSKRUD�PDQJURYH�
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH� UHG� RU� VFDUOHW� PDQJURYH�� 5KL]RSKRUD�PDQJURYH� LV� WKH� VSHFLHV� WKDW� LV� EHVW�
DGDSWHG�WR�WKH�GHYHORSPHQW�LQ�XQVWDEOH�VRLOV�E\�KDYLQJ�URRWV�LQ�WKH�IRUP�RI�VWLOWV��
ZKLFK�DOORZV�LW�WR�VWDELOL]H�RQ�PXGG\�SODQHV��LW�LV�FRPPRQ�WR�VHH�LW�RQ�WKH�EDQNV�RI�
VZDPSV��HVWXDULHV�RU�VSRXWV�DOZD\V�WU\LQJ�WR�LQFUHDVH�LWV�URRW�DUHD�WR�GHYHORS�DQG�
FRORQL]H�QHZ�VSDFHV�

,W� LV�D�VSHFLHV� WKDW�KDV�EHHQ�XVHG�DV�DQ�DGKHVLYH� LQ� WKH�PDQXIDFWXUH�RI� WULSOH[��
ERZOLQJ�RU�SROR�EDOOV�DQG�KDQGLFUDIWV�LQ�JHQHUDO��7XUQHG�LWHPV��/LNHZLVH��WKH�EDUN�
DQG�URRW�DUH�LPSRUWDQW�VRXUFH�RI�WDQQLQV�����WR������WKDW�DUH�XVHG�LQ�WDQQLQJ�VNLQV��
VWULQJ�VWDLQV��QHWV�DQG�OLQHV�

*(2*5$3+,&�62&,(7<�2)�&2/20%,$��$FDGHP\�RI�*HRJUDSKLFDO�6FLHQFHV��7KH�0DQJURYHV�LQ�
WKH�ZRUOG�DQG�LQ�&RORPELD��%DVLF�'HVFULSWLYH�6WXG\������

7KH� KDUYHVW� RI� WKH� EDUN� LV� FDUULHG� RXW� LQ� D� SULPLWLYH�ZD\� XVLQJ� RQO\� D�PDFKHWH��
FDXVLQJ�JUHDW�GDPDJH�WR�WKH�WUHH�ZKHQ�WKH�YDVFXODU�FDPELXP�LV�DIIHFWHG��GXH�WR�WKH�
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ZRXQG� WKH\�SURGXFH�� ,W� LV�DOVR�XVHG�DV�D�VRXUFH�RI�FRPEXVWLRQ� IRU� ILUHZRRG�DQG�
FKDUFRDO��2Q�WKH�RWKHU�KDQG�WKH�IHUPHQWHG�MXLFH�SURGXFHV�DQ�LQWR[LFDWLQJ�GULQN��,W�LV�
XVHG�IRU�UXUDO�DQG�PDULQH�FRQVWUXFWLRQ��$�ZLGHVSUHDG�XVH�LV�WKH�H[WUDFWLRQ�RI�MXYHQLOH�
WUHHV�RI�5��PDQJURYH��IRU�WKHLU�UHVLVWDQFH�WR�EH�XVHG�DV�FURVVEHDPV�LQ�KRXVHV�RU�
IRU�WKH�FRQVWUXFWLRQ�RI�VKULPS�WUDSV��7KH�OHDYHV�DUH�XVHG�LQ�UXUDO�URRIV�

7KH�KDUGQHVV�DQG�UHVLVWDQFH�RI�SROHV�DQG�SLOHV�WR�VHD�ZDWHU�LV�ZLGHO\�UHFRJQL]HG�
E\� ILVKHUPHQ��:RRG� LV� LQ JUHDW� GHPDQG� LQ� OLJKW� FRQVWUXFWLRQV�� DOVR� IRU� PDNLQJ�
EULGJHV��SLOHV��KRXVH�SROHV��EHDPV��ZRRG�VODWV��VOHHSHUV��IXUQLWXUH��G\NHV��ULEV�IRU�
ERDWV��PDQXIDFWXUH�RI�ERDWV�DQG�IODWV��RDUV�DQG�LQVWUXPHQWV�XVHG�LQ�ILVKLQJ�JHDU�

$OPRVW�DOO�SDUWV�RI�WKH�WUHH�DUH�PHGLFLQDO��EDUN��IHEULIXJH��KHPRVWDWLF��DQWLGLDUUKHDO��
IRU� DVWKPD�� KHPRSW\VLV�� ELWHV� RU� VWLQJV� RI� SRLVRQRXV� PDULQH� DQLPDOV�� YDULRXV�
ZRXQGV��WXEHUFXORVLV��OHSURV\��KHPRUUKDJHV��G\VHQWHU\��HOHSKDQWLDVLV��/HDI��VFXUY\��
WRRWKDFKH�� OHSURV\� XOFHUV�� 5RRW�� WKH� VFUDSLQJ� RI� WKH� URRWV� LV� XVHG� E\� ILVKHUPHQ�
DJDLQVW�ILVK�ELWHV�DQG�SRLVRQRXV�LQVHFW�ELWHV�

7KH�HPEU\RV�DUH�ULFK�LQ�WDQQLQV�DQG�DUH�XVHG�DV�FRRNHG�DQG�DVWULQJHQW��7KH�SODQW�
KDV�DQWL�K\SHUJO\FHPLF�HIIHFW�DQG�FRXOG�EH�XVHG�FOLQLFDOO\�LQ�WKH�FRQWURO�RI�GLDEHWHV�
PHOOLWXV�

$YLFHQQLD JHUPLQDQV �%ODFN�PDQJURYH�

7KH� JHQUH� $YLFHQQLD LV� GLVWLQJXLVKHG� E\� WKH� SURQRXQFHG� GHYHORSPHQW� RI�
SQHXPDWRSKRUHV�� 7KHVH� RUJDQV� RULJLQDWH� IURP� WKH� URRW� V\VWHP� WKDW� LV� YHU\�
VXSHUILFLDO�DQG�LV�DUUDQJHG�UDGLDOO\�DURXQG�WKH�WUXQN��7KH�SQHXPDWRSKRUHV�VSURXW�
IURP�WKHVH�URRWV�DQG�UHDFK�KHLJKWV�RI����FP�RU�PRUH�DERYH�WKH�JURXQG��3KRWRJUDSK�
1R��������

$V�LQ�/DJXQFXODULD��WKH�IXQFWLRQ�RI�SQHXPRSKRUHV LV�WR�YHQWLODWH�WKH�URRW�V\VWHP��
7KH�WUHHV�RI�$YLFHQQLD JHUPLQDQV DUH�RI�YDULDEOH�VL]H�UHDFKLQJ�XS�WR����P�LQ�KHLJKW�
DQG�GLDPHWHU�RI����WR����FP�RU�PRUH��+RZHYHU��LQ�KLJKO\�VDOW\�VRLOV�RU�LQ�PDUJLQDO�
DQG�ULJRURXV�HQYLURQPHQWV��WKH\�JURZ�DV�VKRUW�VKUXEV�

7KH�VSHFLHV�KDV�D�GDUN�JUD\�RU�EODFN�RXWHU�EDUN�ZLWK�D�\HOORZLVK�LQWHULRU��7KH�OHDYHV�
DUH� RSSRVLWH�� HOOLSWLFDO�ODQFHRODWH DQG� IXOO�HGJH� ZLWK� D� VKDUS� DSH[�� 7KH\� XVXDOO\�
UHDFK���FP�ORQJ�E\���FP�ZLGH��7KH�IORZHUV�DUH�VHVVLOH��WKH\�DUH�DUUDQJHG�LQ�WHUPLQDO�
JURXSV�DQG�DUH�VPDOO����PP�ORQJ�DQG�����PP�LQ�GLDPHWHU��7KH�IUXLW�LV�DQ�RYDO�DQG�
IODWWHQHG� FDSVXOH�� WKH� HPEU\R� GHYHORSV� EHIRUH� WKH� IDOO� RI� WKH� IUXLW�� $YLFHQQLD
JHUPLQDQV LV�WKH�PRVW�WROHUDQW�VSHFLHV�WR�FOLPDWLF�DQG�HGDSKLF�FRQGLWLRQV�

)RU� WKLV� UHDVRQ�� LW� LV� IUHTXHQWO\� WKH� GRPLQDQW� RU� H[FOXVLYH� VSHFLHV� RI� PDUJLQDO�
HQYLURQPHQWV� LQ� WKH� ODWLWXGLQDO� OLPLWV�RU� LQ� WKH�DUHDV�ZKHUH� WKH�VRLOV�FRQWDLQ�KLJK�



02',),&$7,21�2)�(19,5210(17$/�/,&(16(�)25�7+(
352-(&7�2)�&216758&7,21�$1'�23(5$7,21�2)�$�62/,'�
%8/.�&$5*2(6�3257�7(50,1$/�,1�7+(�081,&,3$/,7<�2)�

785%2

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($ 3DJH ��� RI ���

*$7��������&$�$0�3,2��� 5HYLHZ��

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
&$3����B7'(1*�2.�)
>0HGHOOLQ@������

FRQFHQWUDWLRQV� RI� VDOW�� ,W� KDV� VXEVXUIDFH� URRWV� LQ� WKH� IRUP� RI� D� VWDU� WKDW� JLYH� LW�
VWDELOLW\��KRZHYHU��LW�LV�ORFDWHG�LQ�PRUH�FRQVROLGDWHG�VRLOV�

3KRWRJUDSK\ 1R������ %ODFN�PDQJURYH��$YLFHQQLD JHUPLQDQV�
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH�EODFN�PDQJURYH��,JXDQHUR��VDOW\�RU�VPRN\��EHORQJV�WR�WKH�JURXS�RI�PDQJURYHV�
NQRZQ� DV� VHFUHWRUV�� 7KH\� OHW� WKH� VDOW� GLVVROYHG� LQ� WKH�ZDWHU� WKURXJK� WKHLU� URRWV�
WKURXJK�D�VHOHFWLYH�ILOWUDWLRQ�SURFHVV�DQG�HOLPLQDWH�WKH�H[FHVVHV�WKURXJK�WKH�JODQGV�
WKDW�WKH\�SRVVHVV�LQ�WKHLU� OHDYHV��7KH�RWKHU�VWUDWHJ\�LV�WR�OHW�WKH�ZDWHU�HQWHU�ZLWK�
PXFK�VPDOOHU�DPRXQWV�RI�VDOW�WKURXJK�PHPEUDQHV�ORFDWHG�LQ�WKH�URRWV��ILOWHULQJ��WKLV�
LV�DFKLHYHG�E\�PDLQWDLQLQJ�QHJDWLYH�SUHVVXUH�GLIIHUHQFHV�LQVLGH�WKH�WLVVXH�WKURXJK�
D�SK\VLFDO�SURFHVV�

/DJXQFXODULD UDFHPRVD �:KLWH�PDQJURYH�

/DJXQFXODULD LV� D� PRQRW\SH� JHQXV� WKDW� RQO\� LQFOXGHV� WKH� VSHFLHV� /DJXQFXODULD
UDFHPRVD �:KLWH�0DQJURYH��� 7KH�ZKLWH�PDQJURYH� WUHHV� UHDFK�XS� WR����P�KLJK��
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DOWKRXJK�LW�XVXDOO\�RFFXUV�DV�D�PHGLXP�KHLJKW�WUHH����WR���PHWHUV�KLJK���,WV�WUXQN�KDV�
D�ILVVXUHG�EDUN��D�FKDUDFWHULVWLF�WKDW�GLVWLQJXLVKHV�LW�IURP�WKH�EODFN�PDQJURYH��ZKLFK�
KDV� DQ� LQWHJUDO� EDUN�� 7KH� OHDYHV� DUH� RSSRVLWH�� VLPSOH�� LQWHJUDO�� OHDWKHU\� DQG�
VXFFXOHQW�WH[WXUH��REORQJ�ZLWK�D�URXQGHG�DSH[��3KRWRJUDSK�1R���������7KH�IORZHUV�
DUH�VPDOO�DQG�QXPHURXV��WKH�SHWDOV�DUH�ZKLWLVK��WXEXODU��ZLWK�ILYH�SURPLQHQW�ULEV�

7KH� IUXLW� LV� ���� WR� ���� FP� ORQJ�� VRPHZKDW� FUXVKHG� DQG� ILQHO\� WRPHQWRVH�� ,Q� WKLV�
VSHFLHV�WKH�IUXLW�LV�GHWDFKHG�IURP�WKH�SODQW�ZLWK�JUHDW�HDVH��,W�FDQ�JHUPLQDWH�TXLFNO\�
RQFH�LW�IDOOV�RU�IORDWV�IRU����WR����GD\V��/DJXQFXODULD UDFHPRVD KDV�D�VKDOORZ�URRW�
V\VWHP�ZLWK�URRWV�WKDW�VSOLW�UDGLDOO\�IURP�WKH�WUXQN�DQG�SURGXFH�JHRWURSLFDOO\�QHJDWLYH�
SURMHFWLRQV� �SQHXPDWRSKRUHV�� WKDW� SURWUXGH� IURP� WKH� JURXQG�� 7KHVH�
SQHXPDWRSKRUHV�DUH�QRW�DV�GHYHORSHG�DQG�DJJUHJDWHV�WHQG�WR�RFFXU�QHDU�WKH�WUXQN��
7KH�SQHXPDWRSKRUHV�OHDYH�LQWDFW�IURP�WKH�URRW��EXW�WKHQ�ELIXUFDWH�QHDU�WKH�VXUIDFH�

3KRWRJUDSK\ 1R������ :KLWH�PDQJURYH��/DJXQFXODULD�UDFHPRVD�
6RXUFH��$UDXMR�,EDUUD�	�$VRFLDGRV�V�D� �����

x )DXQD

���=RRSODQNWRQ

7KH�]RRSODQNWRQ�SOD\V�DQ�LPSRUWDQW�UROH�LQ�ZDWHU�ERGLHV��VLQFH�LWV�NQRZOHGJH�LPSOLHV�
WKH�HVWDEOLVKPHQW�RI�LWV�FRQGLWLRQ��LWV�HQYLURQPHQWDO�TXDOLW\�DQG�LWV�WURSKLF�HFRORJ\��
7KH� NQRZOHGJH� RI� WKH� ELRGLYHUVLW\� RI� WKH� PDULQH� HFRV\VWHPV� LV� YHU\� LPSRUWDQW�
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UHJDUGLQJ WKH�XQGHUVWDQGLQJ�RI�WKH�HFRORJLFDO�SURFHVVHV�WKDW�GHULYH�IURP�LW��VXFK�DV�
WKH�SURGXFWLRQ�DQG�IXQFWLRQLQJ�RI� WKH�QDWXUDO�F\FOHV� WKDW�VHUYH�DV�VXVWHQDQFH�IRU�
PDQ\�RUJDQLVPV��WKDW�LV�ZK\�]RRSODQNWRQ�E\�DFWLQJ�DV�D�WUDQVSRUWHU�RI�HQHUJ\�IURP�
WKH� SULPDU\� OHYHO� WR� KLJKHU� OHYHOV�� EHFRPHV� D� YHU\� LPSRUWDQW� FRPPXQLW\� LQ� WKH�
PDULQH� HQYLURQPHQW�� VR� DQ\� LPSDFW� RQ� LW� JHQHUDWHV� DQ� LPEDODQFH� LQ� RWKHU�
FRPPXQLWLHV����
&RPSRVLWLRQ�DQG�ULFKQHVV

,Q�WKH�DUHD�RI�LQIOXHQFH��WKH�SUHVHQFH�RI�VHYHUDO�WD[RQRPLF�JURXSV��3KRWR�1R��������
GLVWULEXWHG�LQ�WKH�GLIIHUHQW�DUHDV�ZDV�LGHQWLILHG��KLJKOLJKWLQJ�WKH�FODVVHV�0D[LOORSRGD��
/RERVD�� *DVWURSRGD�� %LYDOYLD� DQG� 0DODFRVWUDFD�� 7KH� 0D[LOORSRGD� FODVV� ZDV�
UHSUHVHQWHG�LQ�DOO�WKH�PRQLWRUHG�DUHDV��7DEOH�1R���������EHLQJ�GRPLQDQW�DW�DUHD�+%��
UHDFKLQJ� D� WRWDO� RI� WKUHH� ���� VSHFLHV� ZLWKLQ� ZKLFK� WKHLU� UHSUHVHQWDWLYHV� DUH� WKH�
&DODQRLGD�DQG�&\FORSRLGD�RUGHUV��7KLV�EHKDYLRU�LV�FRQVLVWHQW�ZLWK�RWKHU�FRDVWDO�DQG�
HVWXDULQH�DUHDV�RI�WKH�&RORPELDQ�&DULEEHDQ��ILQGLQJ�D�JUHDWHU�SHUFHQWDJH�LQ�WHUPV�
RI�DEXQGDQFH�UHSUHVHQWHG�LQ�WKH�0D[LOORSRGD�FODVV����

��� 9$1(*$6��7��$EXQGDQFH�RI�RUGHUV�DQG�G\QDPLFV�RI�PDULQH�PHVR]RRSODQNWRQ� LQ�FRDVWDO�HQYLURQPHQWV�RI� WKH�*XOI�RI�
6DODPDQFD� DQG�7D\URQD�3DUN��&RORPELDQ�&DULEEHDQ��7KHVLV� IRU� WKH� WLWOH� RI�0DULQH�%LRORJLVW��6DQWD�0DUWD��� -RUJH�7DGHR�
/R]DQR�8QLYHUVLW\������������S�
��� 38(572�%$+Ë$�&2/20%,$�'(�85$%$�6�$��DQG�$5$Ò-2�,%$55$�	�$62&,$'26�6�$��2S��&LW�
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3KRWR�1R������ 6RPH�VSHFLHV�RI�WKH�]RRSODQNWRQ�FRPPXQLW\�IRXQG�DW�WKH�VDPSOLQJ�SRLQWV�LQ�%DKtD�&RORPELD
6RXUFH��6*6�(QYLURQPHQWDO�6HUYLFHV������

7DEOH�1R������ 7D[RQRPLF�FRPSRVLWLRQ RI�]RRSODQNWRQ�VSHFLHV�LGHQWLILHG�LQ�WKH�VDPSOLQJ�SRLQWV� LQ�
WKH�SURMHFW¶V�DUHD�RI�LQIOXHQFH�LQ�%DKtD�&RORPELD
6DPSOLQJ�SRLQWV 3K\OXP &ODVV 2UGHU )DPLO\ 7D[D

+%�

$UWKURSRGD 0D[LOORSRGD ������ ������ 0RUSK ��
3URWR]RD /RERVD $UFHOOLQLGD $UFHOOLGDH $UFHOOD VS�
$UWKURSRGD 0D[LOORSRGD &\FORSRLGD��3RGRSOHD� &\FORSLGDH 0RUSK �
3URWR]RD /RERVD $UFHOOLQLGD &HQWURS\[LGDH &HQWURS\[LV VS�
3URWR]RD /RERVD $UFHOOLQLGD 'LIIOXJLLGDH 'LIIOXJLD VS�

+%�
$UWKURSRGD 0D[LOORSRGD ������ ������ 0RUSK ��
$UWKURSRGD 0D[LOORSRGD &DODQRLGD��*\PQRSOHD� &DODQLGDH 0RUSK �
$UWKURSRGD 0D[LOORSRGD &\FORSRLGD��3RGRSOHD� &\FORSLGDH 0RUSK �
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6DPSOLQJ�SRLQWV 3K\OXP &ODVV 2UGHU )DPLO\ 7D[D

+%�

$UWKURSRGD 0D[LOORSRGD &\FORSRLGD��3RGRSOHD� &\FORSLGDH 0RUSK �
$UWKURSRGD 0D[LOORSRGD &DODQRLGD��*\PQRSOHD� &DODQLGDH 0RUSK �
$UWKURSRGD 0D[LOORSRGD ������ ������ 0RUSK ��
0ROOXVFD *DVWURSRGD ��� ��� 0RUSK ��

+%�
$UWKURSRGD 0D[LOORSRGD &DODQRLGD��*\PQRSOHD� &DODQLGDH 0RUSK �
$UWKURSRGD 0D[LOORSRGD &\FORSRLGD��3RGRSOHD� &\FORSLGDH 0RUSK �
0ROOXVFD %LYDOYLD ��� ��� 0RUSK ��

+%�

$UWKURSRGD 0D[LOORSRGD &\FORSRLGD��3RGRSOHD� &\FORSLGDH 0RUSK �
$UWKURSRGD 0D[LOORSRGD &DODQRLGD��*\PQRSOHD� &DODQLGDH 0RUSK �
$UWKURSRGD 0DODFRVWUDFD 'HFDSRGD ������� 0RUSK ��
$UWKURSRGD 0DODFRVWUDFD 'HFDSRGD ������ 0RUSK ��

+%�
$UWKURSRGD 0D[LOORSRGD &DODQRLGD��*\PQRSOHD� &DODQLGDH 0RUSK �
$UWKURSRGD 0DODFRVWUDFD 'HFDSRGD ������� 0RUSK ��
$UWKURSRGD 0D[LOORSRGD &\FORSRLGD��3RGRSOHD� &\FORSLGDH 0RUSK �

+%�

$UWKURSRGD 0D[LOORSRGD &DODQRLGD��*\PQRSOHD� &DODQLGDH 0RUSK �
0ROOXVFD %LYDOYLD ��� ��� 0RUSK ��
$UWKURSRGD 0DODFRVWUDFD 'HFDSRGD ������� 0RUSK ��
$UWKURSRGD 0D[LOORSRGD &\FORSRLGD��3RGRSOHD� &\FORSLGDH 0RUSK �
0ROOXVFD *DVWURSRGD ��� ��� 0RUSK ��

6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

$W� SRLQW�+%��� LW� ZDV�SRVVLEOH� WR� LGHQWLI\� WKH� ODUJHVW� FODVV� FRPSRVLWLRQ�� LQFOXGLQJ
0D[LOORSRGD��*DVWURSRGD��%LYDOYLD�DQG�0DODFRVWUDFD��ZLWK� WKH� ILUVW�RQH�DFKLHYLQJ�
JUHDWHU�DEXQGDQFH��7KH�SRLQWV�+%���+%��DQG�+%��UHFRUGHG�WKH�KLJKHVW�UHVRXUFHV�
E\�KDYLQJ�ILYH�����WD[D�UHVSHFWLYHO\��)LJXUH�1R���������$W�SRLQW�+%��WKH�SUHVHQFH�RI�
WKH� 0D[LOORSRGD� DQG� /RERVD� FODVVHV� ZDV� KLJKOLJKWHG�� WKH� ODWWHU� EHLQJ� WKH� PRVW�
UHSUHVHQWDWLYH�ZLWK�WKH�SUHVHQFH�RI�VSHFLHV�$UFHOOD�VS��&HQWURS\[LV VS��DQG�'LIIOXJLD
VS���7DEOH�1R���������7KHVH�RUJDQLVPV�KDYH�WKH�FDSDFLW\�WR�UHVLVW�LQFUHDVLQJ�VDOLQLW\�
LQ�WKH�ZDWHU��KRZHYHU�WKH\�DUH�IURP�IUHVKZDWHU�
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)LJXUH�1R������ $EXQGDQFH�RI�VSHFLHV�RI�WKH�]RRSODQNWRQ�FRPPXQLW\�SUHVHQW�LQ�WKH�VDPSOLQJ�SRLQWV�LQ�WKH�
SURMHFW¶V�DUHD�RI�LQIOXHQFH�LQ�%DKtD�&RORPELD

6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KHVH�LQODQG�ZDWHU�RUJDQLVPV�DUH�DVVRFLDWHG�ZLWK�SODFHV�ZLWK�KLJK�ORDGV�RI�RUJDQLF�
PDWHULDO� WKDW� FRPHV� IURP�RUJDQLF� GLVFKDUJHV�EURXJKW� E\� WKH� FRQWLQHQWDO� V\VWHP��
VLQFH�LW�LV�RQH�RI�LWV�PDLQ�VRXUFHV�RI�IRRG�����,Q�WKLV�FDVH��LWV�SUHVHQFH�LV�DWWULEXWHG�
WR�WKH�FRQWLQHQWDO�FRQWULEXWLRQV�E\�WKH�/HyQ�5LYHU�

7KH�+%��SRLQW�ZDV�FKDUDFWHUL]HG�E\�WKH�SUHVHQFH�RI�WKH�0D[LOORSRGD��*DVWURSRGD�
DQG� %LYDOYLD� FODVVHV�� WKH� ILUVW� FODVV� EHLQJ� UHSUHVHQWHG� ZLWK� JUHDWHU� DEXQGDQFH��
ZKHUH� WZR�RUGHUV� RI� FRSHSRGV�DUH�GHVFULEHG��&DODQRLGD�DQG�&\FORSRLGD�� DQG�D�
ODUYDO�VWDJH�QDPHG�1DXSOLR�LV�DOVR�VKRZQ��

,Q� WKH�FDVH�RI� WKH�RWKHU� WZR�FODVVHV�� LW�ZDV�SRVVLEOH� WR� LGHQWLI\� WKH� ODUYDO�VWDJHV�
GHVFULEHG�DV�YHOLJHU��ZKLFK�DUH�XVXDOO\�DVVRFLDWHG�LQ�WKH�ZDWHU�FROXPQ�ZKHUH�LQ�LWV�
HDUO\�SKDVH�LW�IHHGV�RQ�PLFURDOJDH�DQG�DIWHUZDUGV�LW�ZLOO�EH�IL[HG�LQ�WKH�VXEVWUDWH�
EHLQJ�SDUW�RI�WKH�EHQWKLF�FRPPXQLW\�ZKHUH�LW�SOD\V�DQRWKHU�LPSRUWDQW�UROH��

��� *8,//e1�� *�� 3URWR]RRORJLFDO� GLYHUVLW\� RI� WKH� 3DQWDQRV� GH� 9LOOD�� &KRUULOORV�� /LPD�3HUX��
8QGHUJUDGXDWH�WKHVLV�WR�DSSO\�IRU�WKH�%LRORJLVW�GHJUHH��/LPD�3HU~���8QLYHUVLGDG�1DFLRQDO�0D\RU�GH�
6DQ�0DUFRV������������S�
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7KH�+%��SRLQW�KDG�WKH�SUHVHQFH�RI�WKH�0D[LOORSRGD�DQG�%LYDOYLD�FODVVHV��ZLWK�WKH�
0D[LOORSRGD�FODVV�KDYLQJ�JUHDWHU�DEXQGDQFH�ZLWK�WZR�����RUJDQLVPV�WKDW�HVVHQWLDOO\�
SOD\� WKH� UROH� RI� PLFURDOJDH� JUD]HUV�� H[HUFLVLQJ� FRQWURO� RYHU� WKH� SK\WRSODQNWRQ�
FRPPXQLW\�

)RU�WKH�+%��SRLQW�WKH�SUHVHQFH�RI�WKH�0D[LOORSRGD�DQG�0DODFRVWUDFD�FODVVHV�ZDV�
GHVFULEHG�� ZKLFK� SUHVHQWHG� DQ� DEXQGDQFH� RI� WZR� ���� VSHFLHV� HDFK� �)LJXUH� 1R��
�������VR�QR�GRPLQDQW�JURXS�ZDV�LGHQWLILHG��7KH�0DODFRVWUDFD�FODVV��RQ�WKH�RWKHU�
KDQG��ZDV�UHSUHVHQWHG�E\�WKH�SUHVHQFH�RI�WZR�ODUYDH��0\VLV�DQG�=RHD��ZKLFK�DUH�
SUHVHQW�LQ�WKH�ZDWHU�FROXPQ�GXULQJ�WKHLU�MXYHQLOH�SKDVHV�DQG�VHUYH�DV�IRRG IRU�RWKHU�
WD[RQRPLF�JURXSV�VSHFLDOL]HG�LQ�FRQVXPLQJ�SODQNWRQ��DV�LV�WKH�FDVH�RI�ILVK��ZKLFK�
WUDQVIHU�HQHUJ\�WR�KLJKHU�OHYHOV�LQ�WKLV�ZD\��,Q�WKH�FDVH�RI�WKH�0D[LOORSRGD�FODVV��WKH�
SUHVHQFH�RI�WKH�&DODQRLGD�DQG�&\FORSRLGD�RUGHUV�ZDV�GHVFULEHG��ZKLFK�KDYH�EHHQ�
SUHVHQW�WKURXJKRXW�PRVW�RI�WKH�PRQLWRUHG�SRLQWV��VXJJHVWLQJ�WKDW�WKHVH�RUJDQLVPV�
DUH�FRVPRSROLWDQ�DQG�WKDW�WKH\�XVXDOO\�GRPLQDWH�LQ�FRDVWDO�PDULQH�ZDWHUV����

'HQVLW\�RI�WKH�]RRSODQNWRQ�FRPPXQLW\

,Q�WHUPV�RI�GHQVLW\��7DEOH�1R���������LW�LV�KLJKOLJKWHG�WKDW�WKH�0D[LOORSRGD�FODVV�KDG�
D�GRPLQDQFH�LQ�WKH�YDVW�PDMRULW\�RI�WKH�V\VWHPV�HYDOXDWHG�ZLWK�VXSHULRULW\��EHLQJ�
PRUH�DEXQGDQW�LQ�WKH�+%��SRLQW�ZLWK�D�GHQVLW\�RI��������,QG�/�ZKHUH�WKH�&\FORSRLGH�
RUGHU�ZDV� WKH�PRVW� LPSRUWDQW��ZKLFK� VXJJHVWV� WKDW� WKLV�SRLQW� KDV�D�KLJK� ORDG�RI�
QXWULHQWV�����SURGXFW�RI�WKH�RUJDQLF�GLVFKDUJH�IURP�WKH�FRQWLQHQWDO�ZDWHUV�WKDW�EULQJV�
WKH�SUR[LPLW\�WR�WKH�/HyQ�5LYHU��

,Q� WKLV�DUHD�RI� LQIOXHQFH�� IUHVK�ZDWHU� LV�PL[HG�ZLWK�VHDZDWHU��ZKLFK�FRQYHUWV� WKH�
SODFH�LQWR�DQ�HVWXDULQH�]RQH��ZKHUH�VRPH�VSHFLHV�FDQ�WROHUDWH�FKDQJHV�LQ�VDOLQLW\��
WXUELGLW\��S+��HWF���WKDW�DUH�DIIHFWHG�E\�WKH�PL[WXUH�����

,Q�JHQHUDO��WKH�KLJK�UHSUHVHQWDWLYHQHVV�RI�0D[LOORSRGD�LV�LQIOXHQFHG�E\�WKH�FRQVWDQW�
FRQWULEXWLRQ�RI�QXWULHQWV�DQG�E\�WKH�DYDLODELOLW\�RI�IRRG�LQ�WKH�IRUP�RI�PLFURDOJDH�WKDW�
LV�IDYRUHG�E\�WKH�FRQVWDQW�FRQWLQHQWDO�FRQWULEXWLRQ�WKDW�EULQJV�ZLWK�LW�D�ODUJH�DPRXQW�
RI� RUJDQLF� PDWWHU� WKDW�� ZKHQ� GHFRPSRVHG�� UHOHDVHV� WKH� QXWULHQWV� WKDW� DUH�
IXQGDPHQWDO�IRU�WKH�GHYHORSPHQW�RI�SULPDU\�SURGXFHUV�

��� /Ï3(=��'��6WUXFWXUDO�DVSHFWV�RI�WKH�]RRSODQNWRQ�FRPPXQLW\�GXULQJ�XSZHOOLQJ�SXOVHV���QR�FRDVWDO�
XSZHOOLQJ�LQ�WKH�UHJLRQ�RI�6DQWD�0DUWD��&RORPELDQ�&DULEEHDQ��'HJUHH�WKHVLV��0DULQH�%LRORJLVW���6DQWD�
0DUWD���-RUJH�7DGHR�/R]DQR�8QLYHUVLW\��)DFXOW\�RI�0DULQH�%LRORJ\� ����������S�
��� 3,1,//$��2S��FLW�
��� %85*26���*$5&Ì$���	�*$5&Ì$��2S��FLW�
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2Q�WKH�RWKHU�KDQG� WKH�0DODFRVWUDFD�ZHUH�SUHVHQW�IRU�SRLQWV�+%���+%��DQG�+%��
DQG�ZHUH�UHSUHVHQWHG�E\�0RUSK ���DQG�����7DEOH�1R������ DQG�)LJXUH�1R���������
7KH�GHFDSRGV�KDYH�DQ�HVVHQWLDO�UROH�ZLWKLQ�WKH�WURSKLF�FKDLQ�IRU�DTXDWLF�V\VWHPV��
DV� WKH\� DUH� D� VRXUFH� RI� IRRG� IRU� RWKHU� RUJDQLVPV�� KRZHYHU� WKH� SUHVVXUH� RQ� WKH�
HFRV\VWHPV�FDXVHV�ULVNV�RQ�WKH�SHUPDQHQFH�RI�WKHVH�RUJDQLVPV��ZKLFK�LV�ZK\�WKH\�
UHJLVWHUHG�ORZ�FRPSRVLWLRQ�

7KH� %LYDOYLD� DQG�*DVWURSRGD� FODVVHV� KDG� WKH� ORZHVW� GHQVLW\� �)LJXUH� 1R�� �������
KRZHYHU��LW�LV�UHOHYDQW�WR�EHDU�LQ�PLQG�WKDW�WKHVH�RUJDQLVPV�DUH�LPSRUWDQW��EHFDXVH�
ZKHQ� SUHVHQWHG� LQ� ODUYDO� VWDJHV� ZLWKLQ� WKH� ]RRSODQNWRQ�� WKH\� IXOILOO� WKH� VDPH�
IXQFWLRQV� DV� WKH� SULPDU\� FRQVXPHU� OLQN� RI� WKH� WURSKLF� QHWZRUN� LQ� WKH� RFHDQV�� ,WV�
LPSRUWDQFH�OLHV�LQ�WKH IDFW�WKDW�WKH\�DUH�RUJDQLVPV�WKDW�ZLOO�EH�SDUW�RI�WKH�EHQWKRV�
WKDW�WHPSRUDULO\�EHQHILW�IURP�WKH�V\VWHP�DOORFKWKRQRXV�QXWULHQWV�GHSRVLWHG�RQ�WKH�
VXUIDFH�RI�WKH�ZDWHU�FROXPQ����

��� &,)8(17(6��-���7255(6�*$5&,$��3��	�)5,$6��0��7KH�2FHDQ�DQG�LWV�UHVRXUFHV��&KDS��,9��7KH�VFLHQFHV�RI�WKH�VHD��%LRORJLFDO�
2FHDQRJUDSK\��&KDS��9��3ODQNWRQ��&DS��9,��%HQWKRV�DQG�1HNWRQ� �QG�HGLWLRQ��/D�FLHQFLD�SDUD�WRGRV�(GLWRULDO�������
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)LJXUH�1R������ 'HQVLW\�RI�WKH�]RRSODQNWRQLF�FRPPXQLW\�SUHVHQW�LQ�WKH�VDPSOLQJ�SRLQWV�LQ�WKH�SURMHFW¶V�DUHD�
RI�LQIOXHQFH�LQ�%DKtD�&RORPELD

6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7DEOH�1R������ 'HQVLW\��LQG�/��RI�WKH�]RRSODQNWRQ�FRPPXQLW\�SUHVHQW�LQ�WKH�VDPSOLQJ�SRLQWV�LQ�%DKtD�
&RORPELD

7D[D
6DPSOLQJ�SRLQWV

7RWDO
+%� +%� +%� +%� +%� +%� +%�

$UFHOOD�VS� ���� ���� ���� ���� ���� ���� ���� ����
&HQWURS\[LV�VS� ���� ���� ���� ���� ���� ���� ���� ����
'LIIOXJLD�VS� ���� ���� ���� ���� ���� ���� ���� ����
0RUSK � ���� ���� ���� ���� ����� ����� ����� �����
0RUSK � ���� ����� ����� ���� ���� ���� ���� �����
0RUSK �� ���� ���� ���� ���� ���� ���� ���� ����
0RUSK �� ���� ���� ���� ���� ���� ���� ���� ����
0RUSK �� ���� ���� ���� ���� ���� ���� ���� ����
0RUSK �� ���� ���� ���� ���� ���� ���� ���� ����
0RUSK �� ���� ���� ���� ���� ���� ���� ���� ����
7RWDO ���� ����� ����� ���� ����� ����� ����� ������
6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH�KLJK�UHSUHVHQWDWLYHQHVV�RI� WKLV�FRPPXQLW\�� LQ� UHODWLRQ� WR� WKH�SK\WRSODQNWRQLF�
FRPPXQLW\��OLHV�LQ�WKH�FRQWULEXWLRQ�RI�FRQWLQHQWDO�ZDWHUV�WKDW�IDYRUHG�WKH�SUHVHQFH�
RI�RUJDQLVPV�EHORQJLQJ� WR� WKH�0DODFRVWUDFD�DQG�/RERVD�RUGHU�HYHQ� WKRXJK�WKH\�
UHJLVWHUHG�ORZ�FRPSRVLWLRQ��$GGLWLRQDOO\��RUJDQLVPV�RI�WKH�0D[LOORSRGD�FODVV�ZHUH�
WKH�PRVW�FRPPRQ��SDUWLFXODUO\�WKRVH�EHORQJLQJ�WR�WKH &DODQRLGD�RUGHU��7DEOH�1R��
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������� RPQLYRURXV� RUJDQLVPV� WKDW� ZHUH� SRVVLEO\� SUHVHQW� GXH� WR� WKH� JUHDW� IRRG�
VXSSO\�JHQHUDWHG�E\�WKH�FRQWLQHQWDO�FRQWULEXWLRQV�DQG�FRDVWDO RXWFURSV�����

7KLV� ZDV� UHIOHFWHG� ZLWK� WKH� ORZ� FRPSRVLWLRQ� RI� WKH� SK\WRSODQNWRQ� FRPPXQLW\��
DGGLWLRQDOO\� WKHUH� ZDV� JUHDW� FRQWULEXWLRQ� RI� GHWULWXV� RU� FDUQLYRURXV� FRQVXPLQJ�
RUJDQLVPV�WKDW�DUH�QRW�DIIHFWHG�E\�WKH�SUHVHQFH�RI�WKH�SK\WRSODQNWRQ�FRPPXQLW\��
ZKLFK� LV ZK\� WKH�FRPSRVLWLRQ�RI�SK\WRSODQNWRQ�DQG�]RRSODQNWRQ�ZDV�QRW�GLUHFWO\�
SURSRUWLRQDO�

(FRORJLFDO�LQGLFHV�DQG�VLPLODULW\�DQDO\VLV�IRU�WKH�]RRSODQNWRQ�FRPPXQLW\

7KH� DQDO\VLV� RI� WKH� HFRORJLFDO� LQGLFHV� �7DEOH� 1R�� ������ IRU� WKH� ]RRSODQNWRQ�
FRPPXQLW\� UHIOHFWV� D� ORZ� GLYHUVLW\� IRU� DOO� WKH� SRLQWV�� REWDLQLQJ� YDOXHV� EHORZ� ����
ELWV�,QG��ZKLFK�LV�DWWULEXWHG�WR�WKH�ORZ�QXPEHU�RI�VSHFLHV�IRXQG��EHLQJ�WKH�SRLQW�+%��
ZKHUH�WKH�KLJKHVW�YDOXH�RI�ZHDOWK��6� ����DQG�GLYHUVLW\��+
 ������ELWV�,QG��ZLOO�EH�
UHDFKHG�� YHU\� FORVH� WR� WKH� OLPLW� YDOXH�� ZKLFK� ZDV� SUREDEO\� GHWHUPLQHG� E\� WKH�
SUR[LPLW\� WR� WKH�PRXWK� RI� WKH� /HyQ�5LYHU�� ZKHUH� WKHUH� LV�PRUH� FRQFHQWUDWLRQ� RI�
QXWULHQWV��ZKLFK�JHQHUDWHV�D�JUHDWHU VXSSO\�RI�IRRG��
7DEOH�1R������ (FRORJLFDO� LQGLFHV� IRU� WKH�]RRSODQNWRQ�FRPPXQLW\�DW� WKH�VDPSOLQJ�SRLQWV� LQ�%DKtD�
&RORPELD

6DPSOLQJ�SRLQWV 6 1 G -
 +
�ORJH� Ȝ
+%� � �� ���� ���� ���� ����
+%� � ���� ���� ���� ���� ����
+%� � ���� ���� ���� ���� ����
+%� � ���� ���� ���� ���� ����
+%� � ���� ���� ���� ���� ����
+%� � ���� ���� ���� ���� ����
+%� � ���� ���� ���� ���� ����

6��6SHFLHV�5LFKQHVV��1��7RWDO�RUJDQLVPV�RI�WKH�VDPSOH��G��0DUJDOHI��-��5LFKQHVV��3LHORX��+��HYHQQHVV��6KDQQRQ�:LHQHU�
GLYHUVLW\��Ȝ�6LPSVRQ�3UHGRPLQDQFH

6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

$W�WKLV�SRLQW�WKH�/RERVD�FODVV�ZDV�WKH�RQH�WKDW�UHDFKHG�WKH�PD[LPXP�UHSUHVHQWDWLRQ�
ZLWK� WKUHH� ����VSHFLHV��ZKLFK� LV�HVSHFLDOO\�GXH� WR� WKH�SUR[LPLW\� WR� WKH� WULEXWDU\�RI�
IUHVK� ZDWHU�� $W� WKLV� SRLQW� D� ORZ� GRPLQDQFH� LQGH[� LV� UHIOHFWHG� �Ȝ ������� ZKLFK�
GHVFULEHV�WKDW�WKH�VSHFLHV�SUHVHQW�WKHUH�KDYH�D�ORZ�OHYHO�RI�FRPSHWHQFH�

��� %(51$/��$��<�=($��6��6WUXFWXUH�RI�WKH�]RRSODQNWRQ�FRPPXQLW\�XQGHU�FRQGLWLRQV�RI�FRQWLQHQWDO�
GLVFKDUJH� DQG� FRDVWDO� RXWFURS� LQ� 6DQWD� 0DUWD�� &RORPELDQ� &DULEEHDQ�� ,Q�� %ROHWtQ� ,QVWLWXWR� GH�
,QYHVWLJDFLRQHV�PDULQDV�\�FRVWHUDV��������������S�������
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6WDUWLQJ� LQ� SRLQW�+%��DQG� XS� WR� SRLQW�+%��D� TXLWH� KLJK� OHYHO� RI� GRPLQDQFH�ZDV�
HYLGHQFHG��ZLWK�YDOXHV�XS�WR�����DV�ZDV�WKH�FDVH�RI�SRLQW�+%��ZKHUH�WKH�&DODQRLGD�
RUGHU�KDG�D�PXFK�KLJKHU�GHQVLW\�WKDQ�WKH�RWKHU�JURXSV�LGHQWLILHG�

)URP� WKH� FRPSRVLWLRQ� UHJLVWHUHG� LQ� HDFK� RI� WKH� DQDO\]HG� SRLQWV�� WKH� VLPLODULW\�
DQDO\VLV�RI�%UD\�&XUWLV�ZDV�SHUIRUPHG�IRU�WKH�VDPSOHG�SRLQWV��LQ�)LJXUH�1R������ WKH�
IRUPDWLRQ� RI� WZR� JURXSV�ZLWK� ������� VLPLODULW\� FDQ� EH� REVHUYHG�� WKH� ILUVW� JURXS�
FRQIRUPHG�WKH�RQH�RI�JUHDWHU�VLPLODULW\����������EHWZHHQ�SRLQWV�+%��DQG�+%��WKDW�
0RUSK ��� 0RUSK �� DQG� 0RUSK ��� KDG� LQ� FRPPRQ�� SUHVHQWLQJ� YHU\� VLPLODU�
FRPSRVLWLRQ��

7KH� VHFRQG� JURXS�ZLWK� ������ VLPLODULW\�ZDV� IRUPHG� E\� WZR� VXEJURXSV�� WKH� ILUVW�
EHWZHHQ�SRLQWV�+%��DQG�+%��WKDW�UHJLVWHUHG�������VLPLODULW\�IRU�ZKLFK�0RUSK ���
KDG�D�VLPLODU�FRPSRVLWLRQ��$QG�ILQDOO\�� WKH�VHFRQG�VXEJURXS�EHWZHHQ�SRLQWV�+%��
DQG� +%�� WKDW� KDG� ������� VLPLODULW\�� ZKHUH� LW� VKDUHG� YHU\� VLPLODU� FRPSRVLWLRQ�
EHWZHHQ�0RUSK ���

)LJXUH�1R������ %UD\�&XUWLV�DQDO\VLV�IRU�WKH�]RRSODQNWRQ�FRPPXQLW\�SUHVHQW�LQ�WKH�VDPSOLQJ�SRLQWV�LQ�WKH�
SURMHFW¶V�DUHD�RI�LQIOXHQFH�LQ�%DKtD�&RORPELD

6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

&RUUHODWLRQ�ZLWK�SK\VLFRFKHPLFDO�SDUDPHWHUV

7KH� YDULDWLRQ� RI� WKH� ]RRSODQNWRQ� FRPPXQLW\� UHJLVWHUHG� LQ� %DKtD� &RORPELD� ZDV�
VLJQLILFDQWO\� FRUUHODWHG�� LQ� VWDWLVWLFDO� WHUPV� �S� �������� ZLWK� WKH� FRQFHQWUDWLRQ� RI�
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GLVVROYHG�R[\JHQ��PJ�/���7KLV�UHODWLRQVKLS�ZDV�SRVLWLYH��LQGLFDWLQJ�WKDW�����RI�WKH�
LQFUHDVH� LQ� WKH� GHQVLW\� RI� ]RRSODQNWRQ� LV� H[SODLQHG� E\� WKH� LQFUHDVH� LQ� WKH�
FRQFHQWUDWLRQ�RI�VDLG�SDUDPHWHU��)LJXUH�1R���������7KH�GHQVLW\�RI�]RRSODQNWRQ�GLG�
QRW� SUHVHQW� VLJQLILFDQW� FRUUHODWLRQV� ZLWK� WKH� UHPDLQLQJ� VL[� SK\VLFDO�FKHPLFDO�
SDUDPHWHUV�HYDOXDWHG��7DEOH�1R��������

)LJXUH�1R������ &RUUHODWLRQ�EHWZHHQ�WKH�GHQVLW\�RI�]RRSODQNWRQ�DQG�WKH�FRQFHQWUDWLRQ�RI�GLVVROYHG�R[\JHQ�LQ�
WKH�DUHD�RI�PDULQH�LQIOXHQFH�RI�WKH�SURMHFW

6RXUFH��3UHSDUHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7DEOH�1R������ &RUUHODWLRQ�RI�]RRSODQNWRQ�GHQVLW\�DQG�SK\VLFRFKHPLFDO�SDUDPHWHUV� LQ�WKH�DUHD�RI�
PDULQH�LQIOXHQFH�RI�WKH�SURMHFW
3DUDPHWHU S U�

7HPSHUDWXUH���&� ���� ����
S+ ���� ����
%LRFKHPLFDO�2[\JHQ�'HPDQG ���� ����
&KHPLFDO�2[\JHQ�GHPDQG ���� ����
7RWDO�1LWURJHQ��PJ�1�/� ���� ����
7XUELGLW\��178� ���� ����

6RXUFH��3UHSDUHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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���%HQWKRV

7KH�PDULQH�EHQWKLF�RUJDQLVPV�DUH�RI�JUHDW�LPSRUWDQFH��VLQFH�WKH\�FRQVWLWXWH�RQH�RI�
WKH�PRVW�GLYHUVH�PDULQH�FRPPXQLWLHV�DQG�OLNHZLVH�SURPRWH�WKH�HVWDEOLVKPHQW�DQG�
JURZWK�RI�QHZ�VSHFLHV�WKDW�LQ�RQH�ZD\�RU�DQRWKHU�DUH�EHQHILFLDO�IRU�WKH�SRSXODWLRQV�
DQG���RU�KXPDQ�VHWWOHPHQWV����

&RPSRVLWLRQ�DQG�ULFKQHVV

3RLQWV�+%��DQG�+%��GLG�QRW�UHJLVWHU RUJDQLVPV�RI� WKLV�FRPPXQLW\��ZKLFK�FDQ�EH�
DWWULEXWHG�WR�ORFDO�IDFWRUV��JHQHUDWHG�E\�WLGHV��ZDYHV�DQG�IORZ�YHORFLW\�WKDW�LQIOXHQFH�
WKH�UHFRYHU\�RI�EHQWKLF�FRPPXQLWLHV�DIWHU�ORQJ�SHULRGV�RI�VHGLPHQWDWLRQ�����WKXV�WKH�
GHQVLW\� LQ�HDFK�RQH�RI� WKH�SRLQWV�FRXOG�EH UHVSRQGLQJ� WR� WKH� WHPSRUDO�YDULDELOLW\�
LPSRVHG�E\�WKH�LQIOXHQFH�RI�YDULDEOHV�WKDW�WHQG�WR�EH�GHWHUPLQDQW��S+��R[\JHQ�DQG�
WHPSHUDWXUH�� ZKLFK� FDQ� SUHVHQW� VLJQLILFDQW� WHPSRUDO� GLIIHUHQFHV� DQG� FDQ� EH�
H[SODLQHG�E\�WKH�GLIIHUHQFH�LQ�WKH�FRQWULEXWLRQV�RI�IUHVK�ZDWHU�WKDW�UHDFK�HDFK�RI�WKH�
SRLQWV�DFURVV�WKH�/HyQ�5LYHU�DQG�WKDW�YDU\�ZLWK�UHVSHFW�WR�WKH�SUR[LPLW\�RI�LWV�PRXWK��
,Q�DGGLWLRQ��WKH�FRPSRVLWLRQ�DOVR�GHSHQGV�RQ�WKH�W\SHV�RI�VXEVWUDWHV��JLYHQ�WKDW�LQ�
KDUG� VXEVWUDWHV�� DQG� FRQVROLGDWHG� VDQGV�� WKH� ULFKQHVV� DQG GHQVLW\� RI� LQIDXQDO�
RUJDQLVPV�LV�OLPLWHG�

,Q�JHQHUDO��WKH�PDULQH�EHQWKLF�FRPPXQLW\��3KRWR�1R��������UHFRUGHG�D�WRWDO�RI�ILYH�
���� RUJDQLVPV�� 0RUSK �� DQG� 0RUSK ���� EHORQJLQJ� WR� WKH� 6HGHQWDU\� FODVV� DQG�
$FWHRFLQD� VS��� $W\V� VS� DQG� 0RUSK ���� FRUUHVSRQGHG� WR� WKH� *DVWURSRGD� FODVV�
�7DEOH�1R������ DQG�)LJXUH�1R��������

��� &,)8(17(6���7255(6�*$5&Ë$���	�)5,$6��2S��FLW�
��� 7+586+�6)��+(:,77�-(��&800,1*6�9-��(//,6�-,��+$�7721�&��/2+5(5�$��125..2�$��
0XGG\� ZDWHUV�� HOHYDWLQJ� VHGLPHQW� LQSXW� WR� FRDVWDO� DQG� HVWXDULQH� KDELWDWV�� ,Q� )URQWLHU� (FRORJ\�
(QYLURPHQWDO���������������S����������
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3KRWR�1R������ 6RPH�VSHFLHV�RI�WKH�PDULQH�EHQWKLF�FRPPXQLW\�IRXQG�DW�WKH�VDPSOLQJ�SRLQWV�LQ�%DKtD�
&RORPELD

6RXUFH��6*6 (QYLURQPHQWDO�6HUYLFHV������

7DEOH�1R������ 7D[RQRPLF�FRPSRVLWLRQ�RI�EHQWKLF�VSHFLHV� LGHQWLILHG� LQ� WKH�VDPSOLQJ�SRLQWV� LQ� WKH�
SURMHFW¶V�DUHD�RI�LQIOXHQFH�LQ�%DKtD�&RORPELD
6DPSOLQJ�SRLQWV 3K\OXP &ODVV 2UGHU )DPLO\ 7D[D

+%� 1R�RUJDQLVPV�ZHUH�IRXQG

+%�

0ROOXVFD *DVWURSRGD &HSKDODVSLGHD +DPLQRHLGDH $W\V VS�
$QQHOLGD 6HGHQWDULD 6FROHFLGD 6SLRQLGDH 0RUSK ���
0ROOXVFD *DVWURSRGD &HSKDODVSLGHD &\OLFKQLGDH $FWHRFLQD VS�
0ROOXVFD *DVWURSRGD 1HRJDVWURSRGD &ROXPEHOOLGDH 0RUSK ���

+%�
$QQHOLGD 6HGHQWDULD 6FROHFLGD 6SLRQLGDH 0RUSK ���
$QQHOLGD 6HGHQWDULD 6FROHFLGD 3DUDRQLGDH 0RUSK �

+%� $QQHOLGD 6HGHQWDULD 6FROHFLGD 3DUDRQLGDH 0RUSK �
+%� 1R�RUJDQLVPV�ZHUH�IRXQG

+%�

$QQHOLGD 6HGHQWDULD 6FROHFLGD 6SLRQLGDH 0RUSK ���
$QQHOLGD 6HGHQWDULD 6FROHFLGD 3DUDRQLGDH 0RUSK �
0ROOXVFD *DVWURSRGD &HSKDODVSLGHD &\OLFKQLGDH $FWHRFLQD VS�
0ROOXVFD *DVWURSRGD &HSKDODVSLGHD +DPLQRHLGDH $W\V VS�

+%� $QQHOLGD 6HGHQWDULD 6FROHFLGD 3DUDRQLGDH 0RUSK �
6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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)LJXUH�1R������ 6SHFLHV�ULFKQHVV�RI�WKH�EHQWKLF�FRPPXQLW\�SUHVHQW�LQ�WKH�VDPSOLQJ�SRLQWV�LQ�WKH�SURMHFW¶V�
DUHD�RI�LQIOXHQFH�LQ�%DKtD�&RORPELD

6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

'HQVLW\�RI�WKH�PDULQH�EHQWKLF�FRPPXQLW\

7KH�PDULQH�EHQWKLF�FRPPXQLW\�UHJLVWHUHG�D�WRWDO�GHQVLW\�RI�����,QG���P���7DEOH�1R��
������� UHSUHVHQWHG�E\�RUJDQLVPV�RI� WKH�*DVWURSRGD�DQG�6HGHQWDULD� FODVVHV�� WKH�
ODWWHU�EHLQJ�WKH�PRVW�DEXQGDQW�ZLWK�����,QG�P���:LWKLQ�WKLV�JURXS��0RUSK ����RI�WKH�
6SLRQLGDH�IDPLO\�DQG�0RUSK���RI�3DUDRQLGDH�ZHUH� LGHQWLILHG��ZKLFK�5D]�*X]PiQ�
��������� KDV�GHVLJQDWHG�DV�LQGLFDWRUV�RI�FRQWDPLQDWLRQ�E\�RUJDQLF�PDWWHU��

7DEOH�1R������ 'HQVLW\�RI�WKH�EHQWKLF�FRPPXQLW\�SUHVHQW�LQ�WKH�VDPSOLQJ�SRLQWV�LQ�%DKtD�&RORPELD

7D[D
6DPSOLQJ�SRLQWV

7RWDO
+%� +%� +%� +%� +%� +%� +%�

$FWHRFLQD�VS� � �� � � � �� � ��
$W\V�VS� � �� � � � �� � ��
0RUSK � � � �� �� �� �� ���
0RUSK ��� � �� � � � � � ��
0RUSK ��� � �� �� � � �� � ��
7RWDO � �� �� �� � �� �� ���
6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

��� 5$=�*8=0È1��$��&UXVWDFHDQV�DQG�3RO\FKDHWHV��,Q��/$1=$�(63,12��*���+(51È1'(=38/,'2��
6��<�&$5%$-$/�3e5(=��/��HGV���2UJDQLVPV�WKDW�LQGLFDWH�ZDWHU�TXDOLW\�DQG�SROOXWLRQ���%LRLQGLFDWRUV���
3OD]D�\�9DOGpV�(GLWRULDO��0H[LFR��������S����������
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,Q� JHQHUDO�� WKH� HFRORJLFDO� FKDUDFWHULVWLFV� RI� WKH� 6HGHQWDULD� DOORZ� WKDW� ZKHQ� LQ�
SHUPDQHQW� FRQWDFW� ZLWK� GLIIHUHQW� W\SHV� RI� SROOXWDQWV�� ELRDFFXPXODWLYH� UHVSRQG�
GHFUHDVLQJ�RU�LQFUHDVLQJ�LWV�GHQVLW\��GHSHQGLQJ�RQ�WKH�VSHFLHV��WKLV�IDFW�SRVLWLRQV�
WKLV�W\SH�RI�RUJDQLVPV�DV�SRWHQWLDO�LQGLFDWRUV�RI�PDULQH�SROOXWLRQ��

,WV�GHQVLW\� VSHFLHV�ULFKQHVV��IRUPV�RI�IHHGLQJ�DQG�JUHDW�SHUPDQHQFH�LQ�WKH�EHQWKRV�
PDNH�WKHP�H[FHOOHQW�LQGLFDWRUV�RI�HQYLURQPHQWDO�GLVWXUEDQFH��DV�WKH�VHGLPHQW�WUDSV�
DQG�VWRUHV�SROOXWDQWV�WHPSRUDULO\� LQ�WKLV�ZD\��WKH�EHQWKLF�RUJDQLVPV�SUHVHQW�LQ�WKLV�
VXEVWUDWH�� PXVW� UHVLVW� HQYLURQPHQWDO� GLVWXUEDQFHV� �IRU� H[DPSOH�� LQFUHDVH� LQ�
VXVSHQGHG� RUJDQLF�PDWWHU�� RU� GHFUHDVH� LQ� GLVVROYHG� R[\JHQ������ 7KHVH� VSHFLHV��
EHLQJ�UHVLVWDQW�RU�WROHUDQW��SUROLIHUDWH�UDSLGO\�LQ�WKH�QLFKH�WKDW�RWKHU�VSHFLHV�KDYH�OHIW�
GXH�WR�HQYLURQPHQWDO�SUHVVXUH�����

7KLV�FODVV�ZDV�WKH�PRVW�UHSUHVHQWDWLYH�IRU�DOO� WKH�SRLQWV�ZKHUH�RUJDQLVPV�RI� WKLV�
FRPPXQLW\� ZHUH� UHJLVWHUHG�� ZLWK� WKH� H[FHSWLRQ� RI� SRLQW� +%��� IRU� ZKLFK� WKH�
*DVWURSRGD� FODVV� ZDV� WKH� PRVW� DEXQGDQW�� SURYLGLQJ� ���� RI� WKH� WRWDO� GHQVLW\�
UHFRUGHG�IRU�WKH�SRLQW��)LJXUH�1R���������,Q�WKLV�FDVH��WKH�KLJK�UHSUHVHQWDWLYHQHVV�RI�
*DVWURSRGD�FDQ�EH�DWWULEXWHG�WR�WKH�ZLGH�YDULHW\�RI�GLHWV�RI�WKHVH�RUJDQLVPV��EHLQJ�
FRQVLGHUHG�HFRORJLFDOO\�DV�LPSRUWDQW�OLQNV�LQ�WKH�IRRG�FKDLQ��

��� 6$/$=$5�9$//(-2�� 6�� ,�� 0DULQH� 3ROOXWLRQ�� 0HWKRGV� RI� %LRORJLFDO� (YDOXDWLRQ�� 4XLQWDQD� 5RR�
5HVHDUFK�&HQWHU��&KHWXPDO��0H[LFR��)RQGR�GH�3XEOLFDFLRQHV� \�(GLFLRQHV�*RELHUQR�GH�4XLQWDQD�
5RR�������
��� 62/Ë6�:(,66�� 9�� 0DULQH� ZRUPV� KHOS� GHWHFW� SROOXWLRQ� RI� WKH� VHDV�� ������ >2QOLQH@�� $JHQFLD�
&LXGDGDQD�GH�&LHQFLD�H�,QQRYDFLyQ�SDUD�,EHURDPpULFD��>5HWULHYHG�RQ�-XO\���������@��$YDLODEOH�RQOLQH��
��� KWWS���ZZZ�GLF\W�FRP�� QRWLFLDV�ORV�JXVDQRV�PDULQRV�D\XGDQ�D�GHWHFWDU�OD�FRQWDPLQDFLRQ�GH�ORV�
PDUHV!�
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)LJXUH�1R������ 'HQVLW\�RI�WKH�EHQWKLF�FRPPXQLW\�SUHVHQW�LQ�WKH�VDPSOLQJ�SRLQWV�LQ�WKH SURMHFW¶V�DUHD�RI�
LQIOXHQFH�LQ�%DKtD�&RORPELD

6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

0RVW�RI� WKH� ODWWHU�DUH�RI� FRPPHUFLDO� LPSRUWDQFH� IRU�PDQ�� VRPH�DUH�SUHGDWRUV�RI�
KLJKHU� OHYHOV�� LQ� DGGLWLRQ�� WKH� VWUXFWXUHV� WKH\� JHQHUDWH� IRU� WKHLU� JURZWK� �VKHOOV���
SURYLGH�KDELWDWV�IRU�RWKHU�VSHFLHV��ZKLFK�LV�ZK\�WKHLU�SUHVHQFH�LV�LPSRUWDQW����
7KH�YDULDELOLW\�LQ�WKH�VWUXFWXUDO�FRPSRVLWLRQ�RI�EHQWKLF�PDFURLQYHUWHEUDWHV�EHWZHHQ�
WKH�SRLQWV��PD\�EH�GXH�WR WKH�UDSLG�UHVSRQVH�RI�WKHVH�RUJDQLVPV�WR�GLVWXUEDQFHV��
EHFDXVH�RI�WKH�ORZ�PRELOLW\�DQG�LWV�FORVH�UHODWLRQ�ZLWK�WKH�VHGLPHQW��VLQFH�LW�UHF\FOHV�
RUJDQLF�PDWWHU��SROOXWDQWV�DQG���RU�WR[LFV��%DVHG�RQ�WKH�DERYH��LW�FDQ�EH�VDLG�WKDW�WKH�
SODFHV� ZLWK� WKH� KLJKHVW� FRQFHQWUDWLRQ� RI� WD[D� �+%��� DUH� RIIHULQJ� YDULDELOLW\� RI�
DYDLODEOH� QLFKHV�� DV� D� UHVSRQVH� WR� HQYLURQPHQWDO� FKDQJHV�� $GGLWLRQDOO\�� WKH�
*DVWURSRGD�KDYH�EHHQ�WKH�PRVW�VLJQLILFDQW�DQG�DEOH�WR�DGDSW�WR�WKH�JUDQXORPHWULF�
FRQGLWLRQV�DQG�RUJDQLF�FRPSRVLWLRQ�RI� WKH�VHGLPHQWV�RI� WKLV�DUHD��ZKLFK�H[SODLQV�
WKHLU� UHSUHVHQWDWLYHQHVV�� 0ROOXVNV� FDQ� HDVLO\� H[SORLW� WKLV� W\SH� RI� VHPL�HQFORVHG�
PDULQH�V\VWHPV�WKDQNV�WR�WKH�DPRXQW�RI�RUJDQLF�DQG�LQRUJDQLF�PDWHULDO�WKDW�LV�EHLQJ�
GHSRVLWHG�E\�WKH�FXUUHQWV�HIIHFWV�����7KH�*DVWURSRGD�FODVV�GHVFULEHV�WKH�SUHVHQFH�

��� 680,&+��-��/�	�0255,6(<��-��)��,QWURGXFWLRQ�WR�WKH�%LRORJ\�RI�0DULQH�/LIH��,OOXVWUDWHG�(GLWLRQ��
(GLWRULDO��-RQHV�	�%DUOHWW�/HDUQLQJ������������S��,6%1����������;����������������
��� 'Ë$=�� -XDQ� 0DQXHO�� 	� 38<$1$�� 0yQLFD�� 0ROOXVNV� RI� WKH� &DULEEHDQ� &RORPELD�� &ROFLHQFLDV�
1DWXUD�,QYHPDU�)RXQGDWLRQ������������S�
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RI� D� IDYRUDEOH� VXEVWUDWH� IRU� WKH� VHWWOHPHQW� RI� WKHVH� RUJDQLVPV� FRXQWLQJ� RQ� VRIW�
PDWHULDO�DQG�VXIILFLHQW�GHFRPSRVLQJ�RUJDQLF�PDWWHU�IURP�ZKLFK�WKH\�WHQG�WR�IHHG�

(FRORJLFDO�LQGLFHV�DQG�VLPLODULW\�DQDO\VLV�IRU�WKH�PDULQH�EHQWKLF�FRPPXQLW\

7KH�PDLQ� REMHFWLYH� RI� WKH� HFRORJLFDO� LQGLFHV� LV� WR� GHWHUPLQH� WKH� GLYHUVLW\� RI� WKH�
FRPPXQLWLHV� DQG� DFFRUGLQJ� WR� %DUQHV� DQG� 0DVVDULQL����� WR� FDOFXODWH� WKHP�� LW� LV�
QHFHVVDU\�WR�KDYH�PRUH�WKDQ�WZR�VSHFLHV��ZKLFK�LV�ZK\�WKLV�DQDO\VLV�ZDV�RQO\�FDUULHG�
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6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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)LJXUH�1R������ $EXQGDQFH�RI�WKH�,FKWK\RIDXQD�E\�VDPSOLQJ�SRLQW�SUHVHQW�LQ�WKH�PDULQH�HFRV\VWHP�RI�WKH�
DUHD�RI�LQIOXHQFH

6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7KH�UHSUHVHQWDWLYHQHVV�RI�WKH�3HUFLIRUPHV�RUGHU�LV�PDLQO\�EHFDXVH�WKH�YDVW�PDMRULW\�
RI�VSHFLHV�DUH�DVVRFLDWHG�ZLWK� WKH�FRDVWDO�]RQH��ZKHUH� LW� ILQGV�D�JUHDW�VXSSO\�RI�
IRRG��PDLQO\� LQ� LWV� MXYHQLOH�VWDJHV��$GGLWLRQDOO\�� WKHVH�VSHFLHV�DOVR� ILQG� UHIXJH� LQ�
URFN\�VWUXFWXUHV�DQG�PDQJURYH�URRWV�ZKHUH�WKH\�FDQ�KLGH�IURP�WKHLU�SUHGDWRUV�

:LWKLQ�WKH�SHUFLIRUPHV��WKH�JHQXV�&HQWURSRPXV LV�RI�JUHDW LPSRUWDQFH��,W�LV�RQH�RI�
WKH� PRVW� IUHTXHQW� DQG� DEXQGDQW� VSHFLHV� LQ� WKH� VRIW� VKDOORZ� ERWWRPV� RI� WKH�
FRQWLQHQWDO�VKHOI�DQG�LWV�MXYHQLOHV�DERXQG�LQ�PDQJURYH�ODJRRQV�ZLWK�PXGG\�ERWWRPV�
DQG�WXUELG�ZDWHUV�����

7KH� FDUDQJLGV� �HJ� &DUDQ[� KLSSRV�� ZHUH� DOVR� ZHOO� UHSUHVHQWHG�� EHLQJ� RI� JUHDW�
LPSRUWDQFH�DW�WKH�WLPH�RI�WKH�ILVKLQJ�SUDFWLFH�FDUULHG�RXW�E\�WKH�LQKDELWDQWV�RI�WKH�
DUHD�� 6LPLODUO\�� WKHVH� VSHFLHV� SUHIHU� DUHDV� RI� VRIW� VXEVWUDWH� ��� ZKLFK� LV� YHU\�
FRPPRQ�WKURXJKRXW�WKH�VWXG\�DUHD��ZKLFK�LV�ZK\�LW�ZDV�SRVVLEOH�WR�ILQG LW�LQ�DOO�WKH�
SRLQWV��

��� &8$57$6�� ÈOYDUR�� 526$6�� -HV~V�� 9(/È648(=�� $LGp� 	� &$%5(5$�� 7RPiV�� ,QGXFWLRQ� WR�
VSDZQLQJ��HPEU\RQLF�DQG�ODUYDO�GHYHORSPHQW�RI�WKH�FRURFRUR�UD\DR�+D�HPXORQ�ERQDULHQVH &XYLHU��
������3LVFHV��+D�HPXOLGDH���,Q��5HYLVWD�GH�%LRORJtD�0DULQD�\�2FHDQRJUDItD��������YRO������QR�����S��
������
��� ,EtG�
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7KH�RUGHU�6LOXULIRUPHV�ZDV� UHSUHVHQWHG�E\� WKUHH� ����PRUSKV��7KHVH�VSHFLHV�DUH�
PDLQO\�IRXQG�LQ WKH�ERWWRP�RI�WKH�V\VWHP��ZKHUH�WKH\�FDQ�FDSWXUH�FUXVWDFHDQV�PRUH�
HDVLO\�� 7KH� JUHDW�PDMRULW\� RI� LQGLYLGXDOV� RI� WKH�6LOXULIRUPHV� JURXS� RI�PDULQH� DQG�
FRQWLQHQWDO�ZDWHUV�KDYH�WKH�FDSDFLW\�WR�WROHUDWH�FKDQJHV�LQ�WKH�VDOLQLW\�RI�WKH�ZDWHUV��
VR�WKH\�FDQ�EH�HDVLO\�IRXQG�LQ�HVWXDULHV�DQG�ULYHU�PRXWKV�����

,Q�JHQHUDO��WKH�ILVK�GHVFULEHG�IRU�WKLV�ED\�DUH�W\SLFDO�RI�EUDFNLVK�ZDWHUV�RU�HVWXDULQH�
FRQGLWLRQV��ZKLFK�LV�UHSUHVHQWHG�QRW�RQO\�ZLWK�WKH�,FKWK\RIDXQD�EXW�ZLWK�WKH�RWKHU�
VSHFLHV�RI�RWKHU�FRPPXQLWLHV�

2Q�WKH�RWKHU�KDQG��WKH�WURSKLF�KDELWV�LGHQWLILHG�IRU�WKH�ILVK�ZHUH�2PQLYRUHV��2P��
DQG�&DUQLYRUHV��&D��� WKH�IRUPHU�EHLQJ�IRXQG�IRU�VL[�����VSHFLHV�DQG�WKH� ODWWHU�IRU�
HLJKW������7KH�EDUEX�3RO\GDFW\OXV�YLUJLQLFXV IHHGV�DGGLWLRQDOO\�RQ�YHJHWDEOH�PDWWHU�
DQG� WKH� VDUGLQH� $QFKRYLD VS��� GHVSLWH� EHLQJ� RPQLYRUH�� VSHFLILFDOO\� FRQVXPHV�
SODQNWRQ RUJDQLVPV�����

$GGLWLRQDOO\��PRVW�RI�WKH�VSHFLHV�LGHQWLILHG�KDYH�QR�SDUWLFXODU�XVH��KRZHYHU�PDQ\�RI�
WKHVH� DUH� FDSWXUHG� GXULQJ� ILVKLQJ� WLPHV�� 2QO\� IRXU� ���� RI� WKH� VSHFLHV� DUH� IRU�
FRQVXPSWLRQ� DQG RQO\� WKH� KRUVH� PDFNHUHO� &DUDQ[� KLSSRV DQG� WKH� 6DUGLQH�
+DUHQJXOD VS�DUH� IRU�RUQDPHQWDO�XVH��5HJDUGLQJ� WKH� W\SH�RI�PLJUDWLRQ��RQO\� WZR�
VSHFLHV��&HQWURSRPXV�VS��DQG�(WURSXV�VS���VKRZ�VKRUW�PLJUDWLRQ��60���WKDW�PHDQV�
LQ� VPDOO� GLVWDQFHV�� VLQFH� WKH\� DUH� W\SLFDO RI� HVWXDULQH� HQYLURQPHQWV� WKDW� KDYH�
LQIOXHQFH�RI�PDULQH�ZDWHUV��

$OVR�� QRQH� RI� WKHP� LV� HQGHPLF�� VLQFH� WKH� GLVWULEXWLRQ� RI�PRVW� RI� WKHVH� VSHFLHV��
SDUWLFXODUO\�PDULQH� VSHFLHV�� LV� ORFDWHG� IURP� WKH� QRUWKHUQ� 8QLWHG� 6WDWHV� WR� %UD]LO�
WKURXJK�WKH�&DULEEHDQ�6HD�UHJLRQ��7DEOH�1R���������,W�LV�QRWHZRUWK\�WKDW�QRQH�RI�WKH�
VSHFLHV�SUHVHQW�LQ�WKH�DUHD�RI�LQIOXHQFH�ZDV�IRXQG�LQ�5HVROXWLRQ������RI�������� RU�
LQ�WKH�5HG�%RRN�RI�0DULQH�)LVKHV�RI�&RORPELD�����,QWHUQDWLRQDOO\�RQO\�WZR�VSHFLHV��
&DUDQ[�KLSSRV DQG�8PEULQD�FRURLGHV��DUH�LQ�D�VWDWH�RI�PLQRU�FRQFHUQ�LQ�WKH�,8&1�

��� 2/$<$�1,(72��&KDUOHV�� $5(//$12�3$',//$�� -RKQ� \�0$57Ë1(=�*21=È/(=�� $QJHO�� )RRG�
KDELWV�RI�VWRQH�EDUEX��$ULRSVLV�VS���Q�WKH�6LQ~�5LYHU��&RORPELD��,Q��&RORPELDQ�%LRORJLFDO�$FW��������
YRO�����QR�����S���������
��� /$662��&DUORV�	�6È1&+(=�'8$57(��3DXOD��7KH�ILVK�RI�WKH�2ULQRFR�GHOWD��'LYHUVLW\��ELRHFRORJ\��
XVH�DQG�FRQVHUYDWLRQ��/D�6DOOH�)RXQGDWLRQ�RI�1DWXUDO�6FLHQFHV�DQG�&KHYURQ�&��$��9HQH]XHOD�������
����S��,6%1������������������
��� &2/20%,$��0,1,675<�2)�(19,5210(17�$1'�6867$,1$%/(�'(9(/230(17��5HVROXWLRQ�
������)HEUXDU\������������2S��FLW�
��� 0(-Ë$��/X]�6WHOOD�	�$&(52��$UWXUR 5HG�%RRN�RI�0DULQH�)LVKHV�RI�&RORPELD��,19(0$5��,QVWLWXWH�
RI�1DWXUDO�6FLHQFHV�1DWLRQDO�8QLYHUVLW\�RI�&RORPELD��0LQLVWU\�RI�WKH�(QYLURQPHQW��5HG�%RRNV�VHULHV�
RI�WKUHDWHQHG�VSHFLHV�RI�&RORPELD��%RJRWi�������S������,6%1�����������
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UHG�OLVW�����ZKLFK�LQGLFDWHV�WKDW�WKH\�GR�QRW�PHHW�WKH�HYDOXDWLRQ�FULWHULD�WR�FODVVLI\�
WKHP�LQ�DQ\�FDWHJRU\�RI�WKUHDW�DQG�QRQH�LV�UHSRUWHG�LQ�WKH�&,7(6�DSSHQGLFHV����
7DEOH�1R������ 8VHV��HQGHPLVP��PLJUDWLRQ�W\SH�DQG�WURSKLF�JXLOG�RI�WKH�LFKWK\RIDXQD�LGHQWLILHG�LQ�WKH�
DUHD�RI�PDULQH�LQIOXHQFH

6SHFLHV &RPPRQ�QDPH
8VH
V

(QGHPLV
P

0LJUDWLRQ�
7\SH

7URSKLF�*XLOG

$QFKRYLD�FOXSHRLGHV 6DUGLQH 68 1R 1RQH 2P
$QFKRYLD�VS� 6DUGLQH 68 1R 1RQH 2P
&DUDQ[�KLSSRV +RUVH�PDFNHUHO 25 1R 1RQH 2P
&HQWURSRPXV�VS� 6QRRN &21 1R 60 &D

'DV\DWLV�VS�
:KLSWDLO�
VWLQJUD\V

&21 1R 1RQH &D

(WURSXV�VS� 6ROH 68 1R 60 &D
+DUHQJXOD�VS� 6DUGLQH 25 1R 1RQH 2P
/DULPXV�VS� &RUELQD 68 1R 1RQH &D

/RERWHV�VS� 7ULSOHWDLO 68 1R 1RQH
&D��

,FKWK\RSKDJRXV
0RUSK � &DWILVK &21 1R 1RQH 2P��� &D
0RUSK � &DWILVK &21 1R 1RQH 2P��� &D
0RUSK � &DWILVK &21 1R 1RQH 2P��� &D
2OLJRSOLWHV�VDXUXV 0HRQD 68 1R 1RQH ���
3DFK\XUXV�VS� &RUELQD 68 1R 1RQH 2P
3RO\GDFW\OXV�
YLUJLQLFXV

%DUEX 68 1R 1RQH 2P

6HOHQH�YRPHU 3RPSDQR &21 1R 1RQH &D
7ULFKLXUXV�OHSWXUXV =DEOH &21 1R 1RQH &D
8PEULQD�FRURLGHV &RUELQD 68 1R 1RQH &D

&RQYHQWLRQV��7URSKLF�*XLOG��&D��FDUQLYRUH��DQG�2P��2PQLYRUH���8VHV��&21��FRQVXPSWLRQ���25��RUQDPHQWDO��DQG�68�
�ZLWKRXW�XVH���0LJUDWRU\��60��VKRUW�PLJUDWLRQ�

6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

)URP�7DEOH�1R������ WR�7DEOH�1R������ LV�WKH�ELRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�
RI�WKH�ILVK�VSHFLHV�IRXQG�LQ�WKH�DUHD�RI�PDULQH�LQIOXHQFH�RI�WKH�SURMHFW��

7DEOH�1R������ %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI�$QFKRYLD�FOXSHRLGHV
&/$66,),&$7,21 3+272*5$3+,&�5(&25'

&ODVV��$FWLQRSWHU\JLL
2UGHU� &XSOHLIRUPHV
)DPLO\��(QJUDXOLGDH
6SHFLHV� $QFKRYLD�FOXSHRLGHV
&RPPRQ�QDPH��6DUGLQH

��� 8,&1�>RQOLQH@���KWWS���ZZZ�LXFQUHGOLVW�RUJ! >5HWULHYHG�RQ�$XJXVW���������@
��� &,7(6�>RQOLQH@��KWWS���ZZZ�VSHFLHVSOXV�QHW��>5HWULHYHG�RQ�$XJXVW���������@
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&/$66,),&$7,21 3+272*5$3+,&�5(&25'

6DPSOLQJ�SRLQWV�
9 +%�
9 +%�
9 +%�
9 +%�
9 +%�
9 +%�
9 +%�

*(1(5$/�&+$5$&7(5,67,&6

&KDUDFWHULVWLFV� 5HDFKHV�D� OHQJWK�RI�DERXW����FP�����(ORQJDWHG�DQG�FRPSUHVVHG�ERG\�ZLWK�D�
VLOYHU�VLGH�EDQG�ZLWK�D�JUHHQLVK�WLQW�RQ�WKH�GRUVDO�UHJLRQ��SURPLQHQW�DQG�VOLJKWO\�SRLQWHG�IDFH��ORQJ�
MDZ�ZKHUH�WKH�VKDUS�SRVWHULRU�HQG�VXUSDVVHV�WKH�PRXWK�FRPPLVVXUH��ORQJ�FDXGDO�ILQ�ZLWK�������
EUDQFKHG�UD\V ����

%LRORJ\� 5HODWLYHO\�FRPPRQ�LQ�HVWXDULHV�DQG�SRO\KDOLQH� ODJRRQV��VXFK�DV�DORQJ�WKH�FRDVW�� ,W� LV�
XVHG�DV�EDLW�DQG�VRPHWLPHV�DV�D�KXPDQ�IRRG �����,W�IHHGV�RQ�SODQNWRQ�JHQHUDOO\�LQ�ODUJH�VKRDOV��
&RDVWDO�SHODJLF�RQ�PXGG\�VDQG\�ERWWRPV LQ�QHULWLF�ZDWHUV��YHU\�FRPPRQ�LQ�EUDFNLVK�ZDWHUV�RU�QHDU�
HVWXDULQH�DUHDV����

'LVWULEXWLRQ� )URP�3DQDPD�DQG�VRPH�LVODQGV�RI�WKH�*UHDWHU�$QWLOOHV�WR�5LR�GH�-DQHLUR��%UD]LO ����
6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7DEOH�1R������ %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI�$QFKRYLD�VS�
&/$66,),&$7,21 3+272*5$3+,&�5(&25'

&ODVV� $FWLQRSWHU\JLL
2UGHU� &OXSHLIRUPHV
)DPLO\� (QJUDXOLGDH
6SHFLHV� $QFKRYLD�VS�
&RPPRQ�QDPH� 6DUGLQH

��� ,EtG�
��� ,EtG�
��� ,EtG�
��� ,EtG�
��� ,EtG�



02',),&$7,21�2)�(19,5210(17$/�/,&(16(�)25�7+(
352-(&7�2)�&216758&7,21�$1'�23(5$7,21�2)�$�62/,'�
%8/.�&$5*2(6�3257�7(50,1$/�,1�7+(�081,&,3$/,7<�2)�

785%2

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($ 3DJH ��� RI ���

*$7��������&$�$0�3,2��� 5HYLHZ��

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
&$3����B7'(1*�2.�)
>0HGHOOLQ@������

&/$66,),&$7,21 3+272*5$3+,&�5(&25'

6DPSOLQJ�SRLQWV�
9 +%�
9 +%�
9 +%�
9 +%�
9 +%�
9 +%�
9 +%�

*(1(5$/�&+$5$&7(5,67,&6

&KDUDFWHULVWLFV� (ORQJDWHG�DQG�FRPSUHVVHG�ERG\��ERG\�VLGHV�ZLWK�D�VLOYHU�VLGH�EDQG��0RGHUDWH�
DQG�SRLQWHG�IDFH��VKRUW�PD[LOOD�ZLWK�EOXQW�SRVWHULRU�HQG�DQG�GRHV�QRW�UHDFK�WKH�PRXWK�FRPPLVVXUH��
$QDO�ILQ�ZLWK�������EUDQFKHG�UD\V ����

%LRORJ\��3ODQNWRSKDJRXV�,QKDELWV�PDLQO\�LQ�IUHVKZDWHU ����

'LVWULEXWLRQ� 5LYHUV�RI�WKH�QRUWKHDVW�RI�6RXWK�$PHULFD�IURP�7ULQLGDG�DQG�9HQH]XHOD�WR�WKH�VRXWK�
RI�3DUi��%UD]LO ����
6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7DEOH�1R������ %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI�&DUDQ[�KLSSRV
&/$66,),&$7,21 3+272*5$3+,&�5(&25'

&ODVV� $FWLQRSWHU\JLL
2UGHU� &KDUDFLIRUPHV
)DPLO\� &DUDQJLGDH
6SHFLHV� &DUDQ[�KLSSRV
&RPPRQ�QDPH� +RUVH�PDFNHUHO

6DPSOLQJ�SRLQWV�
9 +%�
9 +%�
9 +%�
9 +%�
9 +%�

��� ,EtG�
��� ,EtG�
��� ,EtG�
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*(1(5$/�&+$5$&7(5,67,&6

&KDUDFWHULVWLFV� (ORQJDWHG��GHHS�DQG�PRGHUDWHO\� FRPSUHVVHG�ERG\��JUHHQLVK�FRORU�� \HOORZLVK�
JUHHQ�RU�JROGHQ�WRZDUGV�WKH�GRUVDO�DQG�VLOYHU�SDUW�LQ�WKH�YHQWUDO�SDUW��$�EODFN�VSRW�RQ�WKH�SRVWHULRU�
PDUJLQ�RI�WKH�RSHUFXOXP�DQG�DQRWKHU�LQ�WKH�DQWHULRU�SDUW�RI�WKH�SHFWRUDO��VPDOO VSHFLPHQV�ZLWK�GDUN�
VLGH�VWULSHV�RQ�WKH�VLGHV�RI�WKH�ERG\��7KH�H\H�ILWV������ ����WLPHV�WKH�OHQJWK�RI�WKH�KHDG�DQG�KDV�D�
VWURQJ�DGLSRVH�H\HOLG��0RXWK�WHUPLQDO��WKH�XSSHU�MDZ�KDV�DQ�LUUHJXODU�H[WHUQDO�URZ�FRPSRVHG�RI�
VPDOO�FDQLQH�WHHWK�DQG�IODQNHG�E\�DQ�LQQHU�EDQG�DQG�D�VLQJOH�URZ�RI�WHHWK��:LWK�����JLOO�UDNHUV�RQ�
WKH�XSSHU�EUDQFK�DQG�������RQ�WKH�ORZHU�EUDQFK�RI�WKH�ILUVW�EUDQFKLDO�DUFK��7ZR�GRUVDO�ILQV�ZHOO�
VHSDUDWHG��WKH�ILUVW�FRPSRVHG�RI�HLJKW�VSLQHV�DQG�WKH�VHFRQG�RQH�E\�D�VSLQH�IROORZHG�E\�������
VRIW�UD\V��$QDO�ILQ�ZLWK�WZR�DQWHULRU�VSLQHV�LQGLYLGXDOL]HG�DQG�ZLWK�������VRIW�UD\V�SUHFHGHG�E\�D�
VSLQH��/RQJ�SHFWRUDO�ILQV�DQG�FDXGDO�ILQ�PDUNHGO\�IRUNHG��/DWHUDO�OLQH�ZLWK�D�VWURQJ�DQWHULRU�DUFK�
DQG�PRGHUDWHO\�ORQJ��VWUDLJKW�SDUW�ZLWK�������ERQH�HVFXWFKHRQV� 5HDFKHV�D�VL]H�JUHDWHU�WKDQ���P�
/7�DQG�XS�WR����NJ����

%LRORJ\� ,W�PDLQO\�FRQVXPHV�ILVK��VKULPS�DQG�RWKHU� LQYHUWHEUDWHV��/DUJH�VSHFLPHQV�DUH�SHODJLF�
DQG�JHQHUDOO\�OLYH�QHDU�WKH�FRDVW��7KH�VPDOO�VSHFLPHQV�DUH�IRXQG�LQ�YHU\�VKDOORZ�VDQG\�RU�PXGG\�
ERWWRPV�DQG FDQ�EH�YHU\�DEXQGDQW�LQ�HVWXDULQH�EUDFNLVK�ZDWHUV��WKH\�DUH�DOVR�IRXQG�LQ�K\SHUVDOLQH�
ZDWHUV����

'LVWULEXWLRQ� )URP�WKH�QRUWKHDVW�RI�WKH�8QLWHG�6WDWHV�WR�8UXJXD\��LQ�9HQH]XHOD�LW�LV�YHU\�DEXQGDQW�
DORQJ�DOO�WKH�FRQWLQHQWDO�DQG�LQVXODU�FRDVWV����
6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7DEOH�1R������ %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI�&HQWURSRPXV�VS
&/$66,),&$7,21 3+272*5$3+,& 5(&25'

&ODVV� $FWLQRSWHU\JLL
2UGHU� 3HUFLIRUPHV�
)DPLO\� &HQWURSRPLGDH
6SHFLHV� &HQWURSRPXV�VS�
&RPPRQ�QDPH� 6QRRN

6DPSOLQJ�SRLQWV�
9 +%�
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9 +%�
9 +%�
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*(1(5$/�&+$5$&7(5,67,&6

&KDUDFWHULVWLFV� &RPSUHVVHG�ERG\�RI�XQLIRUP�VLOYHU�FRORUDWLRQ��ZLWK�JUD\�RU�JUHHQ�WRQHV�ZLWKRXW�
VSRWV��VWULSHV�RU�VWULDH�H[FHSW�DORQJ�WKH�ODWHUDO�OLQH�LQ�VRPH�VSHFLHV��'HSUHVVHG�IDFH�ZLWK�SURWUDFWLOH�
PRXWK�DQG�SURPLQHQW� ORZHU� MDZ��*UDQXODU� WHHWK�YHU\�FORVH�WRJHWKHU��SUHVHQW� LQ� WKH�SUHPD[LOODU\�
WHHWK��YRPHU�DQG�SODWLQXP��3UHRSHUFXODU�VHUUDWHG�HGJH�ZLWK�RQH�WR�ILYH�PDMRU�SRLQWV�LQ�WKH�DQJXODU�
UHJLRQ��&WHQRLG�VFDOHV��ODWHUDO�OLQH�SURORQJHG�WR�WKH�HQG�RI�WKH�FHQWUDO�UD\V�RI�WKH�FDXGDO��6HFRQG�
VSLQH� RI� WKH� DQDO� ILQ� YHU\� GHYHORSHG� DQG� WKLFNHU� WKDQ� WKH� ILUVW� DQG� WKLUG��:LWK� WZR� GRUVDO� ILQV�
VHSDUDWHG�IURP�HDFK�RWKHU��6L[�UD\V�LQ�WKH�DQDO�ILQ�������UDGLXV�LQ�WKH�SHFWRUDO�WKDW�LV�WKH�VDPH�
VL]H�RU�ORQJHU�WKDQ�WKH�SHOYLF�ILQV����

%LRORJ\� 2I�FDUQLYRURXV�KDELWV�WKDW�IHHG�PDLQO\�RQ�ILVK��VKULPS�DQG�RWKHU�FUXVWDFHDQV��WKH\�DUH�RI�
ERWWRP�RU�GHPHUVDO�WKDW�DUH�PDLQO\�LQ�EUDFNLVK�DQG�HYHQ�VZHHW�ZDWHUV�RI�WKH�'HOWD�DQG�HVWXDULHV��
DV�ZHOO�DV�LQ�FRDVWDO�DQG�K\SHUVDOLQH�PDULQH�ZDWHUV�RI�FRDVWDO�ODJRRQV����

'LVWULEXWLRQ� )URP� WKH�*XOI� RI�0H[LFR�� WKH� $WODQWLF� FRDVW� RI� )ORULGD� WR� 5LR� GH� -DQHLUR�� %UD]LO��
&KDUDFWHULVWLF�JURXS�RI�WKH�ZHVWHUQ�$WODQWLF�2FHDQ��,Q�9HQH]XHOD�WKH\�DUH�GLVWULEXWHG�LQ�WKH�*XOI�RI�
3DULD�� LQ� IURQW� RI� WKH� FRDVWDO� GHOWD� RI� WKH� 2ULQRFR� LQ� WKH� /DJRRQV� RI� 8QDUH�� 7DFDULJXD� DQG�
3DWDQHPR����
6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7DEOH�1R������ %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI�'DV\DWLV�VS
&/$66,),&$7,21 3+272*5$3+,&�5(&25'

&ODVV� &KRQGULFKWK\HV
2UGHU� 0\OLREDWLIRUPHV
)DPLO\� 'DV\DWLGDH
6SHFLHV� 'DV\DWLV�VS�
&RPPRQ�QDPH�:KLSWDLO�VWLQJUD\V�

6DPSOLQJ�SRLQWV�
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&KDUDFWHULVWLFV� /DWHUDO�PDUJLQ�RI�WKH�SHFWRUDO�ILQV�PRUH�RU�OHVV�DQJXODU�EXW�QHYHU�LQ�WKH�IRUP�RI�
D�EURDG�DUF�URXQGHG�XQLIRUPO\��HQG�RI�WKH�IDFH�FOHDUO\�SURMHFWHG�LQ�IURQW�RI�WKH�GLVF�ZLWK�D�PRUH�RU�
OHVV�ZLGH�EDQG�RI�VPDOO�WXEHUFOHV�HDVLO\�WDFWLOH�IURP����FP�RI�GLVF��/RZHU�SDUW�RI�WKH�WDLO��EHKLQG�
WKH�LQVHUWLRQ�SRLQW�RI�WKH�YHQRXV�VWLQJ��ZLWK�D�IROG�RU�ORQJLWXGLQDO�GHUPDO�ULGJH��3HOYLF�ILQV�ZLWKRXW�
DQJXODU�SRVWHULRU�H[WHQVLRQV��8QLIRUP�GDUN�EURZQ�EDFN�ZLWK� OLJKWHU�SHFWRUDO�HGJH��ZKLWLVK�EHOO\��
YHQWUDO�GHUPDO�IROG�DQG�EODFN�GRUVDO�FUHVW�RI�WDLO����

%LRORJ\� ,W�IHHGV�RQ�VPDOO�FUXVWDFHDQV��DUH�YLYLSDURXV�UHSURGXFWLRQ��7KH\�DUH�IRXQG�LQ�PXGG\�DQG�
VKDOORZ�VDQG\�ERWWRPV�LQ�PDULQH�DQG�EUDFNLVK�ZDWHUV�EXW�QRW�LQ�YHU\�ORZ�VDOLQLW\ ����

'LVWULEXWLRQ� )URP�WKH�VRXWKHUQ�*XOI�RI�0H[LFR�WR�6DQWRV�LQ�%UD]LO��LQFOXGLQJ�WKH�FRDVWDO�DUHDV�RI�
WKH�FRQWLQHQWDO�DQG�LQVXODU�&DULEEHDQ�6HD��,Q�9HQH]XHOD�LW�LV�FRPPRQ�LQ�WKH�QHULWLF�ZDWHUV�RI�WKH�
QRUWKHDVWHUQ�FRQWLQHQWDO�VKHOI�DQG�RQ�WKH�$WODQWLF�VKHOI�LQ�IURQW�RI�WKH�2ULQRFR�'HOWD����
6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7DEOH�1R������ %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI�(WURSXV�VS�
&/$66,),&$7,21 3+272*5$3+,&�5(&25'

&ODVV� $FWLQRSWHU\JLL
2UGHU��3OHXURQHFWLIRUPHV
)DPLO\� 3DUDOLFKWK\LGDH
6SHFLHV� (WURSXV�VS�
&RPPRQ�QDPH� 6ROH

6DPSOLQJ�SRLQWV�
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*(1(5$/�&+$5$&7(5,67,&6

��� ,EtG�
��� ,EtG�
��� ,EtG�



02',),&$7,21�2)�(19,5210(17$/�/,&(16(�)25�7+(
352-(&7�2)�&216758&7,21�$1'�23(5$7,21�2)�$�62/,'�
%8/.�&$5*2(6�3257�7(50,1$/�,1�7+(�081,&,3$/,7<�2)�

785%2

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($ 3DJH ��� RI ���
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&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
&$3����B7'(1*�2.�)
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&/$66,),&$7,21 3+272*5$3+,&�5(&25'
&KDUDFWHULVWLFV� 7KH�EDVH�RI�WKH�SHOYLF�ILQ�RI�WKH�EOLQG�VLGH�LV�DQWHULRU�WR�WKDW�RI�WKH�RFFXOW�VLGH��
WKH�XULQDU\�SDSLOOD�LV�ORFDWHG�WRZDUGV�WKH�EOLQG�VLGH��WKH�FDXGDO�ILQ�KDV����UD\V�DQG�QRQH�RI�WKHP�LV�
VXSSRUWHG�E\�QHXUDO�VSLQHV��KHPDO�RU�SOHXUDO�DQG�KDYH�WKH�K\SXUDO���IXVHG�ZLWK�WKH�HSXUDO����

%LRORJ\�� ,W� LV� IRXQG� LQ� VXUIDFH�ZDWHU� RYHU� D� YDULHW\� RI� GLIIHUHQW� NLQGV� RI� VHGLPHQW�� ,Q� JHQHUDO�
MXYHQLOHV�DUH�IRXQG�LQ�HVWXDULQH�DUHDV�DQG�DGXOWV�LQ�DGMDFHQW�PDULQH�ZDWHUV��7KHVH�RUJDQLVPV�DUH�
XVXDOO\� IRXQG� LQ� WXUELG� HVWXDULQH� ZDWHUV� DQG� PDULQH� DUHDV� RI� LQIOXHQFH�� 7KH\� IHHG� PDLQO\� RQ�
]RRSODQNWRQ�DQG�HSLEHQWKLF�RUJDQLVPV ����

'LVWULEXWLRQ��&KHVDSHDNH�%D\�� WKH�HQWLUH�*XOI�RI�0H[LFR�DQG� WKH�&DULEEHDQ�6HD� LQFOXGLQJ� WKH�
$QWLOOHV�WKURXJK�%UD]LO����

6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7DEOH�1R������ %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI +DUHQJXOD�VS�
&/$66,),&$7,21 3+272*5$3+,&�5(&25'

&ODVV� $FWLQRSWHU\JLL
2UGHU� &OXSHLIRUPHV
)DPLO\� &OXSHLGDH
6SHFLHV� +DUHQJXOD�VS�
&RPPRQ�QDPH� 6DUGLQH

6DPSOLQJ�SRLQWV�
9 +%�
9 +%�
9 +%�
9 +%�
9 +%�
9 +%�
9 +%�

*(1(5$/�&+$5$&7(5,67,&6

��� 6,(/)(/'��:DOWHU��9$5*$6��0DXULFLR�	 .21*��,VPDHO��)LUVW�UHFRUG�RI�(WURSXV�HFWHQHV�-RUGDQ��
������ %RWKXG� FRQVWHOODWXV� -RUGDQ� 	� *RVV�� ������ $FKLUXV� .OXQ]LQJHUL� �6WHLQGDFKQHU�� ������ DQG�
6\PSKXUXV�HORQJDWXV��*�QWKHU���������3LVFHV��3OHXURQHFWLIRUPHV��LQ�&KLOH��ZLWK�FRPPHQWV�RQ�WKH�
GLVWULEXWLRQ�RI�&KLOHDQ�IORXQGHUV��,Q��,QYHVWLJDFLRQHV�0DULQDV��������YRO������QR�����S�������
��� 6È1&+(=�*,/��3DWULFLD��<$f(=�$5$1&,%,$��$OHMDQGUR��7$3,$��0DUJDULWR��'$<��-RKQ��:,/621��
&KD� UOHV� 	�&2:$1�� -DPHV��(FRORJLFDO� DQG� ELRORJLFDO� VWUDWHJLHV� RI�(WURSXV� FURVVRWXV� DQG�&LWKD�
ULFKWK\V�VSLORSWHUXV��3OHXURQHFWLIRPHV��3DUDOLFKWK\LGDH��UHDOWHG�WR�WKH�HVWDULQH�SOXPH��6RXWKHUQ�*XOI�
RI�0H[LFR��,Q��-RXUQDO�RI�6HD�5HVHDUFK��������YRO������QR�����S���������
��� ,EtG�
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&/$66,),&$7,21 3+272*5$3+,&�5(&25'

&KDUDFWHULVWLFV� )XVLIRUP��PRGHUDWHO\� GHHS� FRPSUHVVHG� ERG\�� JUHDWHU� WKDQ� WKH� OHQJWK� RI� WKH�
KHDG��YHQWUDO�UHJLRQ�ZLWK����WR����VFDOHV�IRUPLQJ�D�GLVWLQFWLYH�NHHO��WHHWK�SUHVHQW��RSHQ�EUDQFKLDO�
SRVWHULRU�HGJH�ZLWK�WZR�JURZWKV��ILQH�JLOO�VSLQHV������ ���LQ�WKH�ORZHU�SDUW�RI�WKH�ILUVW�EUDQFKLDO�DUFK��
SODWHV�RI�ZLGH�DQG�GLVWLQFW�WHHWK�WKDW�H[WHQG�EHKLQG�WKH�WRQJXH��7KH�GRUVDO�ILQ�VOLJKWO\�DQWHULRU�WR�
WKH�SRLQW�RI�WKH�FHQWUDO�ERG\��VKRUW�DQDO�ILQ�ORFDWHG�EHKLQG�WKH�EDVH�RI�WKH�SRVWHULRU�GRUVDO�ILQ��ORQJ�
SHFWRUDO�ILQ������ ���/(�� EUDQFKHG�SHOYLF�ILQ�ZLWK���UD\V��RULJLQ�RI�WKH�SHOYLF�ILQ�EHWZHHQ�WKH�LQVHUWLRQ�
RI�WKH�SHFWRUDO�ILQ�DQG�WKH�DQDO�ILQ��'RUVDO�DQG�ODWHUDOO\�EOXH�� EODFN��ZLWK�FOHDU�ODWHUDO�VWULSHV��YHQWUDO�
UHJLRQ�RI�VLOYHU�FRORU��SUHVHQWV�D�GDUN�SRVWHULRU�VSRW�WR�WKH�RSHUFXOXP��K\DOLQH�ILQV��DOWKRXJK�WKH�WLS�
RI�WKH�FDXGDO�ILQ�LV�RIWHQ�GDUN����

%LRORJ\� 7KH\�DUH�SHODJLF�DQG�GHPHUVDO�LQ�FRDVWDO�ZDWHUV�RQ�VDQG�DQG�PXG�VXEVWUDWHV��RIWHQ�QHDU�
HVWXDULHV�DQG�VRPHWLPHV�LQ�K\SHUVDOLQH�ODJRRQV��7KH\�DUH�XVXDOO\�DEXQGDQW�LQ�HVWXDULHV�QHDU�WKH�
FRDVW�DQG�ED\V�GXULQJ�VSULQJ�DQG�DXWXPQ����

'LVWULEXWLRQ��*XOI�RI�0H[LFR� 2ULQRFR�'HOWD��$SSDUHQWO\� IURP�QRUWKHUQ�1HZ�-HUVH\� WR�VRXWKHUQ�
%UD]LO���
6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7DEOH�1R������ %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI�/DULPXV�VS
&/$66,),&$7,21 3+272*5$3+,&�5(&25'

&ODVV� $FWLQRSWHU\JLL
2UGHU� 3HUFLIRUPHV
)DPLO\� 6FLDHQLGDH
6SHFLHV� /DULPXV�VS�
&RPPRQ�QDPH� &RUYLQD

��� &$53(17(5��.(17��,Q��7KH�OLYLQJ�0DULQH�5HVRXUFHV�RI�WKH�:HVWHUQ &HQWUDO�$WODQWLF��9ROXPHQ�
���%RQ\�ILVKHV�SDUW����$FLSHQVHULGDH�WR�*UDPPDWLGDH���)$2�6SHFLHV�LGHQWLILFDWLRQ�JXLGH�IRU�ILVKHU\�
SXUSRVHV�DQG�$PHULFDQ�6RFLHW\�RI�,FKWK\RORJLVWV�DQG�+HUSHWRORJLVWV��6SHFLDO�3XEOLFDWLRQ�1R�����S��
��������
��� ,EtG��
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&KDUDFWHULVWLFV� %RG\�PRGHUDWHO\�VKRUW�DQG�QRW�YHU\�GHHS��ORQJ�DQG�REOLTXH�PRXWK��SRVWHULRU�HQG�
RI� WKH�XSSHU� MDZ�H[WHQGV�EH\RQG� WKH�FHQWHU�RI� WKH�H\H��VQRXW�ZLWK� WKUHH�GRUVDO�SRUHV�� WKH� ILUVW�
EUDQFKLDO�DUFK�ZLWK�������JLOO�VSLQHV��SHFWRUDO� ILQV�ZLWK�������UD\V��FWHQRLG�VFDOHV�RQ� WKH�ERG\��
6LGHV�ZLWK�YHU\�GLIIHUHQW�ODWHUDO�VWULSHV�DORQJ�WKH�URZV�RI�VFDOHV��SDOH�JUD\�ILQV����

%LRORJ\� ,QKDELWV�FRDVWDO�ZDWHUV��)HHGV�PDLQO\�RQ�SODQNWRQLF�FUXVWDFHDQV��

'LVWULEXWLRQ��0H[LFR�WR�3HUX�
6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

��� )52(6(��5��	�3$8/<��'��)LVK%DVH��>RQOLQH@��KWWS���ZZZ�ILVKEDVH�RUJ�VHDUFK�SKS >5HWULHYHG�RQ�
$XJXVW���������@
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&ODVV� $FWLQRSWHU\JLL
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&KDUDFWHULVWLFV� &RPSUHVVHG�ERG\�ZLWK�UDLVHG�EDFN�DQG�FRQFDYH�DQWHULRU�SURILOH��URXQGHG�FDXGDO�
ILQ��6RIW�GRUVDO�DQG�DQDO�ILQV�ZLWK�D�URXQGHG�SRVWHULRU�OREH��VR�WKDW�ZKHQ�MRLQHG�ZLWK�WKH�WDLO�LW�VHHPV�
WKDW�WKH�ILVK�KDV�WKUHH�WDLOV��EDVDO�KDOI�RI�WKH�GRUVDO�DQG�DQDO�ILQV�FRYHUHG�ZLWK�VFDOHV��9HU\�ODUJH�
DQG�REOLTXH�PRXWK�ZLWK� ODUJH�DQG�VRPHZKDW� FUXVKHG� WHHWK��9RPHU�DQG�SDODWLQH�ZLWKRXW� WHHWK��
SUHRSHUFOH�YHU\�VHUUDWHG��3HOYLF�ILQV�ODUJHU�WKDQ�WKH�SHFWRUDOV�

%LRORJ\� &DUQLYRUH�� LFKWK\RSKDJRXV�DOWKRXJK�LW�DOVR�IHHGV�RQ�PDFURLQYHUWHEUDWHV�����RI�PDULQH�
DQG�HVWXDULQH�KDELWV�� LW� LV�XVXDOO\�IRXQG� LQ�RFHDQLF�ZDWHUV�IORDWLQJ�VLGHZD\V�RQ�WKH�VXUIDFH�ZLWK�
RWKHU� IORDWLQJ� REMHFWV� VXFK� DV� DOJDH� DQG� RFFDVLRQDOO\� LW� LV� GUDJJHG� LQWR� VKDOORZ� ZDWHUV�� 7KH�
MXYHQLOHV� KDYH� WKH� DSSHDUDQFH� RI� OHDYHV� DQG� FDQ� DSSHDU� LQ� WKH� GULIW� IORDWLQJ� LQ� ODJRRQV� DQG�
PDQJURYH�FKDQQHOV����

'LVWULEXWLRQ� ,Q� WKH� ZHVWHUQ� $WODQWLF� IURP� 1HZ� (QJODQG� LQ� WKH� 8QLWHG� 6WDWHV�� WR� $UJHQWLQD��
&RVPRSROLWDQ�LQ�DOO�WKH�ZDUP�VHDV��
6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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*$7��������&$�$0�3,2��� 5HYLHZ��

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
&$3����B7'(1*�2.�)
>0HGHOOLQ@������

7DEOH�1R������ %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI�0RUSKV������DQG��
&/$66,),&$7,21 3+272*5$3+,&�5(&25'

&ODVV� $FWLQRSWHU\JLL
2UGHU� 6LOXULIRUPHV
)DPLO\� $ULLGDH
6SHFLHV� 0RUSKV������DQG��
&RPPRQ�QDPH� &DWILVK

6DPSOLQJ�SRLQWV�
9 +%�
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*(1(5$/�&+$5$&7(5,67,&6

&KDUDFWHULVWLFV��)LVKHV�RI�PHGLXP�VL]H�� ORQJ�DQG�GHSUHVVHG�KHDG�FRYHUHG�ZLWK�D� URXJK�ERQ\�
VKLHOG��VRPHWLPHV�HDVLO\�YLVLEOH�WKURXJK�WKH�VNLQ��WKH�VXSUDRFFLSLWDO�SURFHVV�RU�DQWHULRU�UHJLRQ�RI�
WKLV�VKLHOG�H[WHQGV�EDFNZDUGV� WR� WKH�GRUVDO� SODWH��0HGLXP� WR�VPDOO� H\HV��7ZR�SDLUV�RI�QRVWULOV�
DSSUR[LPDWHO\�VRZ�RQ�HDFK�VLGH��WKH�SRVWHULRU�LV�FRYHUHG�E\�D�SDUW�RI�VNLQ��/RZHU�WHUPLQDO�PRXWK��
ILQH�RU�JUDQXODU�WHHWK��HYHQ�EDUEV�LQ�WKH�MDZV����WR�����IXVHG�JLOO�PHPEUDQHV�DWWDFKHG�WR�WKH�LVWKPXV��
*LOO�VSLQHV�SUHVHQW�LQ�WKH�DQWHULRU�UHJLRQ�RI�HDFK�DUFK��EHWZHHQ���� ���LQ�WKH�ILUVW�DUFK��6KRUW�GRUVDO�
ILQ�ZLWK�D�PRUH�RU�OHVV�VHSDUDWHG�ORQJ�VHUUDWHG�VSLQH�SUHFHGHG�E\�D�VKRUWHU�RQH�IROORZHG�E\�DQRWKHU�
��VRIW�UD\V��7KH�DGLSRVH�ILQ�DOZD\V�SUHVHQW�RSSRVLWH�WR�WKH�DQDO�ILQ��DQDO�ILQ�ZLWK����WR����VRIW�UD\V��
'HHS�ELIXUFDWHG�FDXGDO�ILQ�ZLWK����EUDQFKHG�UD\V���� LQ�WKH�XSSHU� OREH�DQG���LQ�WKH�ORZHU� OREH���
3HFWRUDO�ILQV�ZLWK�VHUUDWHG�VSLQHV�DQG���WR����VRIW�UD\V��7KH�SHOYLF�ILQV�ZLWK���VRIW�UD\V��DEVHQW�
VFDOHV��IXOO�ODWHUDO�OLQH�WKDW�EUDQFKHV�RII�DW�WKH�EDFN�DQG�FDXGDO�OREHV�RI�WKH�FDXGDO�ILQ��8VXDOO\�RI�
JUD\�FRORU�� EOXH��GDUN�JUD\��\HOORZ�RU�EURZQ�VRPHWLPHV�ZLWK�EODFN�VSRWV��LQ�VRPH�VSHFLHV�ZLWK�D�
VLOYHU�ODWHUDO�OLQH����

%LRORJ\�� 7KH\� DUH� IRXQG� PDLQO\� LQ� PDULQH�� FRQWLQHQWDO� DQG� ZDUP� EUDFNLVK� ZDWHUV� LQ� WURSLFDO�
UHJLRQV��0RVW�RI�WKH�PDULQH�UHSUHVHQWDWLYHV�DUH�FRQILQHG WR�FRQWLQHQWDO�DQG�LQVXODU�FRDVWDO�]RQHV��
7KH\�FDQ�EH�DEXQGDQW�LQ�WXUELG�ZDWHUV�RI�VSHFLILF�HQYLURQPHQWV�VXFK�DV�HVWXDULHV�RI�ODUJH�ULYHUV��
ODJRRQV� VXUURXQGHG� E\� PDQJURYHV�� VRPH� VSHFLHV� FDQ� UHDFK� GHSWKV� RI� ���P� RU� PRUH�� 7KH�
QXWULWLRQDO� UDQJH� RI� PDULQH� FDWILVK� YDULHV� IURP� RPQLYRUHV� �LQFOXGLQJ� GHWULWXV�� WR� VWURQJO\�
FDUQLYRURXV��DOVR�ERQ\�ILVK�DQG�FUXVWDFHDQV����
6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

��� &$53(17(5��2S��FLW�
��� ,EtG�



02',),&$7,21�2)�(19,5210(17$/�/,&(16(�)25�7+(
352-(&7�2)�&216758&7,21�$1'�23(5$7,21�2)�$�62/,'�
%8/.�&$5*2(6�3257�7(50,1$/�,1�7+(�081,&,3$/,7<�2)�

785%2
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*$7��������&$�$0�3,2��� 5HYLHZ��

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
&$3����B7'(1*�2.�)
>0HGHOOLQ@������

7DEOH�1R������ %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI�2OLJRSOLWHV�VDXUXV
&/$66,),&$7,21 3+272*5$3+,&�5(&25'

&ODVV� $FWLQRSWHU\JLL
2UGHU� 3HUFLIRUPHV
)DPLO\� &DUDQJLGDH
6SHFLHV� 2OLJRSOLWHV�VDXUXV
&RPPRQ�QDPH� 0HRQD
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*(1(5$/�&+$5$&7(5,67,&6

&KDUDFWHULVWLFV��(ORQJDWHG�VOLJKWO\�GHHS�DQG�YHU\�FRPSUHVVHG�ERG\��GDUN�JUHHQ�RQ�WKH�EDFN�DQG�
ZKLWH� RU� YHQWUDOO\� ZKLWH�VLOYHU�� QRW� SURWUDFWLOH� ODUJH�PRXWK�� SUHPD[LOODU\� ZLWK� WZR� URZV� RI� WHHWK�
VRPHWLPHV�D�WKLUG�WRZDUGV�WKH�IURQW��VPDOO�H\HV��FRQWHQW������WLPHV�LQ�WKH�OHQJWK�RI�WKH�KHDG��ZLWK�
����JLOO�UDNHUV�RQ�WKH�XSSHU�EUDQFK�DQG�������RQ�WKH�ORZHU�EUDQFK�RI�WKH�ILUVW�EUDQFKLDO�DUFK��WZR�
GRUVDO�ILQV�ZHOO�VHSDUDWHG��WKH�ILUVW�FRPSRVHG�RI�ILYH�VSLQHV�DQG�WKH�VHFRQG�E\�D�VSLQH�IROORZHG�E\�
������VRIW�UD\V��$QDO�ILQ�ZLWK�WZR�LQGLYLGXDOL]HG�DQWHULRU�VSLQHV�DQG�������VRIW�UD\V�SUHFHGHG�E\�D�
VSLQH�� ������ VRIW� UD\V� RI� WKH� EDFN� RI� WKH� GRUVDO� DQG� DQDO� OLNH� SLQQDH� SDUWLDOO\� MRLQHG� WRJHWKHU��
(ORQJDWHG� VFDOHV�� QHHGOH�OLNH�� ODUJHO\� HPEHGGHG� LQ� WKH� VNLQ�� ODWHUDO� OLQH� ZLWKRXW� ERQ\�
HVFXWFKHRQV�����

%LRORJ\��&RQVXPH�ILVK�DQG�FUXVWDFHDQV��-XYHQLOHV�IHHG�RQ�HFWRSDUDVLWHV�VFDOHV�RI�RWKHU�ILVK�����
LQ�JHQHUDO��WKH\�DUH�RQ�VKDOORZ�ERWWRPV�DQG�LW� LV�FRPPRQ�LQ�ED\V�DQG�SURWHFWHG�DUHDV�ZKHUH�LW�
JHQHUDOO\�RFFXSLHV�WKH�ZKROH�ZDWHU�FROXPQ��DOWKRXJK�WKH\�DOVR�KDYH�SHODJLF�KDELWV��,W�LV�XVXDOO\�
UHODWHG�WR�HVWXDULQH�DUHDV��SRVLWLYH�RU�QHJDWLYH����
'LVWULEXWLRQ� )URP� WKH� 1RUWKHDVW� RI� WKH� 8QLWHG� 6WDWHV� WR� 5HFLIH� LQ� %UD]LO� LQFOXGLQJ� WKH� HQWLUH�
&DULEEHDQ�6HD�DQG�WKH�*XOI�RI�0H[LFR��,Q�9HQH]XHOD�LW�LV�D�FRPPRQ�VSHFLHV�DORQJ�DOPRVW�DOO�WKH�
FRQWLQHQWDO�FRDVWV�DQG�RQ�WKH�LVODQGV�RI�WKH�VKHOI����
6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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&$3����B7'(1*�2.�)
>0HGHOOLQ@������

7DEOH�1R������ %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI�3DFK\XUXV�VS�
&/$66,),&$7,21 3+272*5$3+,&�5(&25'

&ODVV� $FWLQRSWHU\JLL
2UGHU� 3HUFLIRUPHV
)DPLO\� 6FLDHQLGDH
6SHFLHV��3DFK\XUXV�VS�
&RPPRQ�QDPH� &RUYLQD
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*(1(5$/�&+$5$&7(5,67,&6

&KDUDFWHULVWLFV��6PDOO�XS�WR����FP�

%LRORJ\� ,W� LV� IRXQG� LQ� WURSLFDO� DQG� WHPSHUDWH� ZDWHUV� GXH� WR� LWV� JRRG� DGDSWDWLRQ� WR� GLIIHUHQW�
WHPSHUDWXUHV��VXFK�DV�PDULQH��EUDFNLVK�DQG�FRQWLQHQWDO�ZDWHUV��,W�LV�IRXQG�LQ�LVODQGHU�ZDWHUFRXUVHV�
LQ�WKH�PLGGOH�3DUDQi�DUHD��+HUELYRURXV�IRRG�KDELW�EXW�DOVR�LQVHFWV��FUXVWDFHDQV��ROLJRFKDHWHV�DQG�
HJJV �����,W�LV�DVVRFLDWHG�ZLWK�OHQWLF�V\VWHPV��LW�LV�D�EHQWKR�SHODJLF�VSHFLHV ����

'LVWULEXWLRQ� +\GURJUDSKLF�V\VWHP�RI�6RXWK�$PHULFD��%UD]LO��$UJHQWLQD��2ULQRFR�'HOWD��3DUDQi��
3DUDJXD\��8UXJXD\��6mR�)UDQVLVFR��ULYHUV�RI�WKH�HDVW�FRDVW�RI�%UD]LO��ULYHUV�*X\DQD ����
6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7DEOH�1R������ %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI�3RO\GDFW\OXV�YLUJLQLFXV
&/$66,),&$7,21 3+272*5$3+,&�5(&25'

&ODVV� $FWLQRSWHU\JLL
2UGHU� 3HUFLIRUPHV
)DPLO\� 3RO\QHPLGDH
6SHFLHV� 3RO\GDFW\OXV�YLUJLQLFXV
&RPPRQ�QDPH� %DUEX

��� /,0$��'�	 %(+5��(��)HHGLQJ�HFRORJ\�RI�3DFK\XUXV�ERQDULHQVLV 6WHLQGDFKQHU��������6FLDHQLGDH��
3HUFLIRUPHV�� LQ� WKH� ,ELFXt�5LYHU��6RXWKHUQ�%UD]LO�� RQWRJHQHWLF��VHDVRQDO�DQG�VSDWLDO� YDULDWLRQV�� ,Q��
%UD]LOLDQ�-RXUQDO�RI�%LRORJ\��������YRO������QR�����S���������
��� <2.27$� &\QWLD��9$5(/$��$QWRQLR��%8516��0DUFHOR�	�9,(,5$��-RDR��(VWDEOLVKLQJ�HYLGHQFH�RI�
D�QRQ�QDWLYH�VSHFLHV�3DFK\XUXV�ERQDULHQVLV 6WHLQGDFKQHU��������3HUFLIRUPHV��6FLDHQLGDH��LQ�0LULP�
/DJRRQ��5LR�*UDQGH�GR�6XO��%UD]LO���,Q��%LR,QYDVLRQV�5HFRUGV��������YRO�����QR�����S���������
��� ,EtG�
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*(1(5$/�&+$5$&7(5,67,&6

&KDUDFWHULVWLFV� <HOORZLVK�JUD\�ERG\��OLJKWHU�YHQWUDOO\�DQG�ZLWK�VLOYHU\�UHIOHFWLRQV��GRUVDO�DQG�DQDO�
ILQV� GHQVHO\� SLJPHQWHG�� EODFNLVK� SHFWRUDO� DQG� SHOYLF� ILQV�� DQG� JUD\� FDXGDO� ILQ�� FRQLFDO� VQRXW�
SURMHFWHG�DERYH�DQG� LQ� IURQW�RI� WKH�PRXWK��ZKLFK� LV� ORFDWHG�KRUL]RQWDOO\�DQG LQIHULRUO\��7HHWK� LQ�
YLOLIRUP�EDQGV�LQ�WKH�MDZV��+HDG�DQG�ERGLHV�FRYHUHG�ZLWK�VFDOHV�DV�ZHOO�DV�WKH�GRUVDO�DQG�DQDO�
ILQV��6HYHQ�IUHH�UD\V�QRW�MRLQHG�WRJHWKHU�E\�D�PHPEUDQH�EHORZ�WKH�SHFWRUDO�ILQ��ODWHUDO�OLQH�ZLWK����
���VFDOHV��ELIXUFDWHG�DW�WKH�RULJLQ�RI WKH�FDXGDO�ILQ�DQG�SURORQJHG�RQ�ERWK�VLGHV�RI�WKH�FHQWUDO�UD\V��
7ZR�GRUVDO�ILQV�ZHOO�VHSDUDWHG��5HDFKHV�D�PD[LPXP�OHQJWK�RI�����PP�/7����

%LRORJ\� ,W�IHHGV�PDLQO\�RQ�FUXVWDFHDQV�DQG�FRQVXPHV�WR�D�OHVVHU�H[WHQW�SRO\FKDHWDV��ILVK�DQG�
YHJHWDEOH�PDWWHU�� ,W� LV� IRXQG� LQ� YHU\� VKDOORZ� ERWWRP� RI� VRIW��PXGG\� RU� VDQG\� VXEVWUDWXP�� ,W� LV�
FRPPRQ� DQG� DEXQGDQW� LQ� EUDFNLVK� ZDWHU� DOWKRXJK� LW� LV� DOVR� IRXQG� LQ� K\SHUVDOLQH� ZDWHU�
ODJRRQV�������

'LVWULEXWLRQ� )URP�WKH�QRUWKHDVW�RI�WKH�8QLWHG�6WDWHV�DQG�%HUPXGD�WR�8UXJXD\����
6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7DEOH�1R������ %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI�6HOHQH�YRPHU
&/$66,),&$7,21 3+272*5$3+,&�5(&25'

&ODVV� $FWLQRSWHU\JLL
2UGHU� 3HUFLIRUPHV�
)DPLO\� &DUDQJLGDH
6SHFLHV� 6HOHQH�YRPHU
&RPPRQ�QDPH� 3RPSDQR
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*(1(5$/�&+$5$&7(5,67,&6

&KDUDFWHULVWLFV� 6KRUW��YHU\�GHHS�DQG�FRPSUHVVHG�ERG\�ZLWK�YHU\�VWHHS�RU�DOPRVW�YHUWLFDO�IURQWDO�
SURILOH��EOXLVK�JUD\�WR�WKH�GRUVDO�VLGH�DQG�YHQWUDOO\�ZKLWH�VLOYHU��%DVDO�WHUPLQDO�PRXWK�ZLWK� ORZHU�
MDZ�SURWUXGLQJ�WR�XSSHU�MDZ��ERWK�ZLWK�WLQ\�FRQLFDO�WHHWK DUUDQJHG�LQ�D�EDQG��6PDOO�H\HV��FRQWHQW�
����WLPHV�LQ�WKH�OHQJWK�RI�WKH�KHDG��:LWK�����JLOO�UDNHUV�RQ�WKH�XSSHU�EUDQFK�DQG�������RQ�WKH�ORZHU�
EUDQFK�RI�WKH�ILUVW�EUDQFKLDO�DUFK��7ZR�GRUVDO�ILQV�ZHOO�VHSDUDWHG��WKH�ILUVW�FRPSRVHG�RI�HLJKW�VSLQHV�
DQG�WKH�VHFRQG�E\�D�VSLQH� IROORZHG�E\�������VRIW�UD\V��$QDO� ILQ�ZLWK�WZR� LQGLYLGXDOL]HG�DQWHULRU�
VSLQHV� DQG�ZLWK� ������ VRIW� UD\V� SUHFHGHG�E\� D� VSLQH��9HU\� UHGXFHG�SHOYLF� ILQV� LQ� DGXOWV�%RG\�
FRYHUHG�E\�VPDOO��HPEHGGHG�VFDOHV�H[FHSW�WKH�KHDG�DQG�WKH�DUHD�DQWHULRU�WR�WKH�VHFRQG�GRUVDO ILQ�
EHORZ�WKH�FXUYHG�SDUW�RI�WKH�ODWHUDO�OLQH��7KH�ODWHUDO�OLQH�HVFXWFKHRQV�DUH�UHGXFHG�WR�D�IHZ��������
ORFDWHG�LQ�WKH�FDXGDO�SHGXQFOH��5HDFKHV�XS�WR�����PP�/7 ����

%LRORJ\� ,W�IHHGV�RQ�VPDOO�ILVK��FUXVWDFHDQV�DQG�ZRUPV��7KH\�DUH�IRXQG�LQ�QHULWLF�ZDWHUV�RI WKH�
FRQWLQHQWDO�VKHOI��JHQHUDOO\�RQ�VRIW�DQG�VHPL�KDUG�VXEVWUDWHV��7KH�VPDOO�VSHFLPHQV�DUH�IRXQG�LQ�
YHU\�VKDOORZ�ERWWRPV�DQG�DUH�FRPPRQ�LQ�YHU\�EUDFNLVK�HVWXDULQH�ZDWHUV��WKRVH�WKDW�DUH�ODUJHU�DUH�
IRXQG�DW�GHSWKV�RI�XS�WR����P ��� ���

'LVWULEXWLRQ� )URP�WKH�QRUWKHDVW�RI�WKH�8QLWHG�6WDWHV�WR�8UXJXD\��LQFOXGLQJ�%HUPXGD�DQG�WKH�*XOI�
RI�0H[LFR��9HQH]XHOD�DQG�WKH�/RZHU�'HOWD�RI�WKH�2ULQRFR ����
6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7DEOH�1R������ %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI�7ULFKLXUXV�OHSWXUXV
&/$66,),&$7,21 3+272*5$3+,&�5(&25'

&ODVV� $FWLQRSWHU\JLL
2UGHU� 3HUFLIRUPHV
)DPLO\� 7ULFKLXULGDH
6SHFLHV� 7ULFKLXUXV�OHSWXUXV
&RPPRQ�QDPH� 6DEOH

��� ,EtG
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*(1(5$/�&+$5$&7(5,67,&6

&KDUDFWHULVWLFV��9HU\�HORQJDWHG�DQG�FRPSUHVVHG�LQ�ULEERQ�IRUP�ERG\��XQLIRUP�VLOYHU�FRORU�ZLWK�
PHWDOOLF�UHIOHFWLRQV�LQ�OLYH�RU�IUHVK��/DUJH�PRXWK�ZLWK�VWURQJ�DQWHULRU�FDQLQH�WHHWK��D�VLQJOH�GRUVDO�
ILQ��ZKLFK�LV�DV�ORQJ�DV�WKH�ERG\�FRPSRVHG�RI�WKUHH�VSLQHV�DQG���������UD\V��DQDO�ILQ�SUHFHGHG�E\�
WZR�IUHH�VSLQHV�ORFDWHG�EHKLQG�WKH�DQXV��SHOYLF�ILQV�DEVHQW�DV�ZHOO�DV�FDXGDO��7KH�ERG\�HQGV�LQ�D�
ILODPHQW��5HDFKHV�D�PD[LPXP�VL]H�RI�����P�/7����

%LRORJ\� \RXQJ� DQG� LPPDWXUH� LQGLYLGXDOV� IHHG� RQ� FUXVWDFHDQV� DQG� VPDOO� ILVK�� ZKLOH� DGXOWV�
FRQVXPH�ILVK�DQG�LQYHUWHEUDWHV��,W�LV�IRXQG�LQ�VKDOORZ�ERWWRPV�RI�VRIW�VXEVWUDWH�XS�WR�DERXW�����P�
GHHS��DGXOWV�DUH�DOVR�SHODJLF�DQG�FDQ�EH� IRXQG�QHDU�WKH�VXUIDFH��DOWKRXJK�WKH\�DUH�FRPPRQ�LQ�
HVWXDULQH�EUDFNLVK�ZDWHUV ��� ��� ����

'LVWULEXWLRQ� )URP�WKH�1RUWKHDVW�RI�WKH�8QLWHG�6WDWHV�WR�$UJHQWLQD��LQFOXGLQJ�WKH�*XOI�RI�0H[LFR�
DQG�WKH�&DULEEHDQ�6HD ����
6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV� ������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7DEOH�1R������ %LRORJLFDO�DQG�HFRORJLFDO�LQIRUPDWLRQ�RI�8PEULQD�FRURLGHV
&/$66,),&$7,21 3+272*5$3+,&�5(&25'

&ODVV� $FWLQRSWHU\JLL
2UGHU� 3HUFLIRUPHV
)DPLO\� 6FLDHQLGDH
6SHFLHV��8PEULQD�FRURLGHV
&RPPRQ�QDPH� &RUYLQD

6DPSOLQJ�SRLQWV�
9 +%�
9 +%�
9 +%�
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*(1(5$/�&+$5$&7(5,67,&6

&KDUDFWHULVWLFV� 6PDOO�ORZHU�PRXWK��WKH�PD[LOOD�VXUSDVVHV�WKH�OLQH�GUDZQ�IURP�WKH�PLGGOH�RI�WKH�
H\H��,W�KDV�YLOOLIRUP�WHHWK�DUUDQJHG�LQ�EDQGV�RQ�ERWK�MDZV��&KLQ�ZLWK�D�VLQJOH�VKRUW�VWLII�EDUEHO�ZLWK�
D�SRUH�DW�LWV�WLS�DQG�D�SDLU�RI�ODWHUDO�SRUHV��VQRXW�ZLWK����� ���SRUHV������LQ�WKH�IDFH�DQG���LQ�WKH�
PDUJLQ���6HUUDWHG�SUHRSHUFXODU�PDUJLQ��&WHQRLG�VFDOHV�RQ�WKH�ERG\�DQG�KHDG��7KH�WZR�VSLQHV�RI�
WKH�DQDO�ILQ�DUH�VWURQJ�DQG�VKDUS��,W�KDV�WUDQVYHUVH�VWULSHV�DORQJ�WKH�ERG\����

%LRORJ\� ,W�LV�D�ELSHGDO�VSHFLHV�PDLQO\�RI�$PSKLSRGD�DQG�0\VLGDFHD �����LW�LV�DVVRFLDWHG�ZLWK�YHU\�
VKDOORZ��JHQHUDOO\�VDQG\�ERWWRPV��,W�LV�FRPPRQ�LQ�FOHDU�ZDWHUV�DQG�ZLWK�VRIW�ZDYHV����

'LVWULEXWLRQ� )URP�1RUWK� &DUROLQD� WR�5HFLIH� LQ� QRUWKHDVWHUQ�%UD]LO�� LQFOXGLQJ� WKH�ZHVWHUQ� DQG�
VRXWKHUQ�*XOI�RI�0H[LFR��WKH�$QWLOOHV�DQG�WKH�VRXWKHUQ�&DULEEHDQ�6HD��IURP�3DQDPD�WR�7ULQLGDG��
&RPPRQ�LQ�9HQH]XHOD����
6RXUFH��3UHSDUHG�E\�6*6�(QYLURQPHQWDO�6HUYLFHV��������DGDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

(FRORJLFDO�LQGLFHV�DQG�VLPLODULW\�DQDO\VLV�IRU�WKH�,FKWK\RIDXQD

7KH�HFRORJLFDO�LQGLFHV�IRU�WKH�ILVK�FRPPXQLW\�LQGLFDWH�WKDW��LQ�WKH�DUHD�RI�LQIOXHQFH��
WKHUH�ZDV�DQ�DYHUDJH�ULFKQHVV��G��������DQG�GLYHUVLW\��+���������EHLQJ�GRPLQDWHG�E\�
VHYHUDO� VSHFLHV�� ZKLFK� SUHVHQWHG� D� KRPRJHQHRXV� GLVWULEXWLRQ� LQ� WHUPV� RI� WKHLU�
DEXQGDQFH��

$W�WKH�VDPSOLQJ�SRLQW�OHYHO��WKH�JUHDWHVW�ULFKQHVV�DQG�GLYHUVLW\�RI�VSHFLHV�ZDV�IRXQG�
LQ�+%���ZKHUH�WKH�ILVK�FRPPXQLW\�ZDV�GRPLQDWHG�E\�VHYHUDO�VSHFLHV�WKDW�SUHVHQWHG�
D�KRPRJHQHRXV�GLVWULEXWLRQ�LQ�UHODWLRQ�WR�WKHLU�DEXQGDQFH��7KH�ORZHVW�GLYHUVLW\�RI�
VSHFLHV��DOWKRXJK�ZLWK�D�PHDQ�YDOXH�RI�ULFKQHVV�ZDV�REVHUYHG�LQ�SRLQW�+%���7DEOH�
1R��������
7DEOH�1R������ (FRORJLFDO�LQGLFHV�IRU�WKH�ILVK�FRPPXQLW\�DW�WKH�VDPSOLQJ�SRLQWV�LQ�%DKtD�&RORPELD

6DPSOLQJ�SRLQWV 6 1 G -
 +
�ORJH� Ȝ
+%� �� �� ���� ���� ���� ����
+%� �� �� ���� ���� ���� ����
+%� �� �� ���� ���� ���� ����
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6��6SHFLHV�5LFKQHVV��1��7RWDO�RUJDQLVPV�RI�WKH�VDPSOH��G��0DUJDOHI�5LFKQHVV��-���3LHORX�HYHQQHVV��+���6KDQQRQ�:LHQHU�
GLYHUVLW\��Ȝ��6LPSVRQ�3UHGRPLQDQFH

6RXUFH��3UHSDUHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

)RU� WKH� %UD\� &XUWLV� VLPLODULW\� DQDO\VLV�� WKUHH� JURXSV� ZHUH� REVHUYHG�� ZKHUH� WKH�
JURXSHG�VDPSOLQJ�SRLQWV�VKRZHG�D�VLPLODULW\�KLJKHU�WKDQ������7KH�ILUVW�JURXS�ZDV�
PDGH�XS�RI�SRLQWV�+%��DQG�+%���ZLWK�DSSUR[LPDWHO\�����VLPLODULW\��7KH�VHFRQG�
JURXS�ZDV�EHWZHHQ�SRLQWV�+%��DQG�+%���ZLWK�VLPLODULW\�RI������)LQDOO\��WKH�SRLQWV�
+%��DQG�+%��ZHUH�IRXQG�ZLWK�����VLPLODULW\��)LJXUH�1R��������

)LJXUH�1R������ %UD\�&XUWLV�DQDO\VLV�IRU�WKH�ILVK�FRPPXQLW\�SUHVHQW�LQ�WKH�VDPSOLQJ�SRLQWV�LQ�WKH�SURMHFW¶V�
DUHD�RI�LQIOXHQFH�LQ�%DKtD�&RORPELD

6RXUFH��3UHSDUHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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&RUUHODWLRQ�ZLWK�SK\VLFRFKHPLFDO�SDUDPHWHUV

7KH�YDULDWLRQ�RI�WKH�ILVK�FRPPXQLW\�UHJLVWHUHG�LQ�%DKtD�&RORPELD�GLG�QRW�SUHVHQW�DQ\�
VLJQLILFDQW�FRUUHODWLRQ��LQ�VWDWLVWLFDO�WHUPV��S!��������ZLWK�WKH�VHYHQ�SK\VLFRFKHPLFDO�
SDUDPHWHUV�HYDOXDWHG��7DEOH�1R��������

7DEOH�1R������ &RUUHODWLRQ�RI�ILVK�DEXQGDQFH�DQG�SK\VLFRFKHPLFDO�SDUDPHWHUV�LQ�WKH�DUHD�RI�PDULQH�
LQIOXHQFH�RI�WKH�SURMHFW
3DUDPHWHU 3 U�

7HPSHUDWXUH���&� ���� ����
S+ ���� ����
%LRFKHPLFDO�2[\JHQ�'HPDQG ���� ����
&KHPLFDO�2[\JHQ�'HPDQG ���� ����
7RWDO�1LWURJHQ��PJ�1�/� ���� ����
7XUELGLW\��178� ���� ����
'LVVROYHG�R[\JHQ !����� ����

6RXUFH��3UHSDUHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

����� 6WUDWHJLF��VHQVLWLYH�HFRV\VWHPV�DQG���RU�SURWHFWHG�DUHDV

7KH�IROORZLQJ LV�D�GHVFULSWLRQ�RI�WKH�VWUDWHJLF�HFRV\VWHPV�DQG���RU�SURWHFWHG�DUHDV�
LGHQWLILHG�LQ�WKH�DUHD�RI�LQIOXHQFH�RI�WKH�SURMHFW��$PRQJ�WKHP��WKH�SURWHFWLYH�IRUHVW�
UHVHUYH�RI�WKH�ZHWODQGV�EHWZHHQ�/HyQ�DQG�6XULTXt�ULYHUV�DQG�D�EULHI�GHVFULSWLRQ�RI�
WKH�VLWHV�RI�HFRORJLFDO�LPSRUWDQFH�WKDW�DUH�QRW�SDUW�RI�WKH�SURMHFW
V�LQIOXHQFH��EXW�WKDW�
GXH�WR�WKHLU�SUR[LPLW\�DUH�QDPHG��PDS�02'B/$B372B$17B��B$UHDV3URWHJ��

� 3URWHFWLYH�)RUHVW�5HVHUYH�RI�WKH�ZHWODQGV�EHWZHHQ�/HyQ�DQG�6XULTXt�ULYHUV

7KURXJK�$JUHHPHQW�QXPEHU�����RI�'HFHPEHU����������� WKH�&RUSRUDWLRQ� IRU� WKH�
6XVWDLQDEOH� 'HYHORSPHQW� RI� 8UDEi� � &253285$%È� GHFODUHG� WKH� 3URWHFWHG�
5HVHUYH�=RQH�RI�WKH�ZHWODQGV�EHWZHHQ�WKH�/HyQ�DQG�6XULTXt�ULYHUV��ORFDWHG�LQ�WKH�
*XOI� RI� 8UDEi�� WR� WKH� QRUWKZHVW� RI� WKH� GHSDUWPHQW� RI� $QWLRTXLD�� FRPSULVLQJ� WKH�
PLGGOH�DUHD�RI�WKH�FRDVWDO�PXQLFLSDOLW\�RI�7XUER��DV�FDQ�EH�VHHQ�LQ�)LJXUH�1R��������
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)LJXUH�1R������ 3URWHFWLYH�)RUHVW�5HVHUYH�RI�WKH�ZHWODQGV�EHWZHHQ�WKH�/HyQ�DQG�6XULTXt�ULYHUV
6RXUFH��3UHSDUHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

,Q�JHQHUDO��WKH�DUHD�LV�PDGH�XS�RI�ZHWODQGV�RU�PDUVKHV��ZKHUH�WKH�YHJHWDWLRQ�NQRZQ�
DV�QDLGL]DOHV��$UUDFDFKDOHV�VWDQGV�RXW�LQ�DVVRFLDWLRQ�ZLWK�VSHFLHV�FRPPRQO\�IRXQG�
LQ� WKH� DUHD�� VXFK� DV� WKH� VDOHUR�� \DUXPR�� FDWLYR�� DPRQJ� RWKHUV�� DQG� D� VWULS� RI�
PDQJURYH�ORFDWHG�LQ�WKH�VKRUH�EHWZHHQ�WKH�OHIW�EDQN�RI�WKH�/HRQ�5LYHU�DQG�WKH�ULJKW�
EDQN�RI�WKH�6XULTXt�5LYHU�

$W�WKH�FRQIOXHQFH�RI�WKH�IORRGSODLQV�RI�/HyQ�DQG�6XULTXt�ULYHUV��FRPPXQLFDWHG�E\�
FKDQQHOV�RI�GLIIHUHQW�VSHFLILFDWLRQV�� WKHUH� LV�D�PL[HG�IRUHVW�VWUXFWXUH�ZLWK�VSHFLHV�
VXFK�DV� WKH�3ULRULD�FRSDLIHUD ³&DWLYR´��3DFKLUD�DTXDWLFD ³6DOHUR´��&\QRPHWUD VS��
³0DQJOH� GXUR´��&DUDSD� JXLDQHQVLV ³*�LQR´�� ,QJD VS��� ³*XDPR´� DQG�3WHURFDUSXV�
RIILFLQDOLV ³%DPEXGR´� DPRQJ� RWKHU� VSHFLHV�� ,W� DOVR� KDV� VHYHUDO� SDOP� VSHFLHV��
FRQILJXULQJ�D� IDFHW�RI�PL[HG� IORRGHG�IRUHVW��EHFDXVH�GHVSLWH� WKH�SUHVHQFH�RI� WKH�
FDWLYR��LW�LV�QRW�SRVVLEOH�WR�FDWDORJ�LW�DV�D�W\SLFDO�FDWLYDO�RI�WKH�UHJLRQ�DQG�DOVR�IRU�LWV�
KLJK�ZRRG�SURGXFWLYLW\��EXW�RI�JUHDW�ELRORJLFDO�YDOXH�DQG�RI�VLQJXODU�LPSRUWDQFH�IRU�
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WKH� UHJLRQDO� IDXQD�� VLQFH� WKLV� PL[HG� IRUHVW� LV� SUDFWLFDOO\� WKH� ODVW� UHIXJH� RI�
FRPPXQLFDWLRQ��RQ�WKH�HDVWHUQ�VLGH��EHWZHHQ�WKH�ZRRGHG�DUHDV�RI�WKH�UHJLRQ ����

$FFRUGLQJ�WR�WKH�PDS�RI�ODQG�FRYHU��&25,1(�/DQG�&RYHU�PHWKRGRORJ\�DGDSWHG�IRU�
&RORPELD��6FDOH�������������WKH�DUHD�LQFOXGHG�DV�ZHWODQG�RI�WKH�/HyQ�6XULTXt�5LYHU�
LV�LGHQWLILHG�DV�GHQVH��ORZ�IORRG�IRUHVW��ZKLFK�PDNHV�WKH�]RQH�DQ�DUHD�ZLWK�VHULRXV�
OLPLWDWLRQV� IRU� WKH� HVWDEOLVKPHQW� RI� DQ\� W\SH� RI� WUDGLWLRQDO� DJUDULDQ� SURGXFWLRQ�
V\VWHP�

,Q� UHODWLRQ� WR� WKH� OLIH� ]RQHV� DFFRUGLQJ� WR� WKH� +ROGULGJH� FODVVLILFDWLRQ�� WKH� /HyQ�
6XULTXt�ULYHU�ZHWODQG�EHORQJV�WR�WKH�IRUPDWLRQ�FDOOHG�7URSLFDO�+XPLG�)RUHVW��ZLWK�WKH�
IROORZLQJ� FOLPDWLF� FKDUDFWHULVWLFV�� DYHUDJH� WHPSHUDWXUH� KLJKHU� WKDQ� ��� GHJUHHV�
&HOVLXV�DQG�DQ�DYHUDJH�DQQXDO�UDLQIDOO�EHWZHHQ�������DQG�������PLOOLPHWHUV��7KH�
UHODWLYH�KXPLGLW\�YDULHV�IURP���� LQ�WKH�UDLQ\�VHDVRQ�WR�����LQ�WKH�GU\�VHDVRQ��

&XUUHQWO\� WKH�/HyQ�6XULTXt� ULYHU�ZHWODQG�SUHVHQWV�D�KLJK�YXOQHUDELOLW\��GXH� WR� WKH�
SUHVVXUH� RULJLQDWHG� IURP� WKH� SURFHVV� RI� FRORQL]DWLRQ� LQ� WKH� UHJLRQ�� ZKLFK� KDV�
LQYROYHG� WKH�RFFXSDWLRQ�RU�DOORFDWLRQ�RI�ZDVWHODQGV��ZKLFK� LQ� WXUQ� WUDQVODWHV� LQWR�
DFWLYLWLHV�WKDW�VHHN�WR�GU\�ODUJH�DUHDV�WR�FRQYHUW��WKH�XVH�RI�ODQG�WR�OLYHVWRFN�DFWLYLWLHV�
DQG� WR� D� OHVVHU� GHJUHH� �PHGLXP�ORZ� YXOQHUDELOLW\�� DOWHUDWLRQV� GXH� WR� DSHULRGLF�
EXUQLQJ��KXQWLQJ�DQG�H[WUDFWLRQ�RI�ILUHZRRG����

,Q������ &253285$%È�DQG� WKH�$GPLQLVWUDWLYH�'HSDUWPHQW�RI� WKH�(QYLURQPHQW��
FDUULHG�RXW�WKH�0DQDJHPHQW�3ODQ�IRU�WKH�3URWHFWLYH�)RUHVW�5HVHUYH�RI�WKH�:HWODQGV�
EHWZHHQ�WKH�/HyQ�DQG�6XULTXt�ULYHUV��7KH�ILQDO�SURGXFW�ZDV�WKH�]RQLQJ�RI�WKH�/HyQ�
6XULTXt�ULYHU�ZHWODQG��ZKLFK�ZDV�GHILQHG�IURP�WKH�HFRV\VWHP�DQDO\VLV��VHHNLQJ�WR�
LGHQWLI\�DUHDV�WKDW�FDQ�EH�LQWHUSUHWHG�DV�UHODWLYHO\�KRPRJHQHRXV�XQLWV�EDVHG�RQ�WKH�
VLPLODULW\�RI�WKHLU�SK\VLFDO�ELRWLF�FRPSRQHQWV��)LJXUH�1R������ DQG�7DEOH�1R��������

��� &25325$7,21� )25� 7+(� 6867$,1$%/(� '(9(/230(17� 2)� 85$%È� &253285$%È�� $'0,1,675$7,9(�
'(3$570(17�2)�(19,5210(17�'$0$��0DQDJHPHQW�3ODQ�IRU�WKH�3URWHFWLYH�)RUHVW�5HVHUYH�RI�WKH�:HWODQGV�EHWZHHQ�
WKH�/HyQ�DQG�6XULTXt�5LYHUV��0XQLFLSDOLW\�RI�7XUER��'HSDUWPHQW�RI�$QWLRTXLD��38%/,&�&$//�1R������2)�������0('(//Ë1��
0DUFK���������
��� ,EtG
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)LJXUH�1R������ =RQLQJ�RI�WKH�3URWHFWLYH�)RUHVW�5HVHUYH�RI�WKH�ZHWODQGV�EHWZHHQ�WKH�/HyQ�DQG�6XULTXt�ULYHUV
6RXUFH��0DQDJHPHQW�3ODQ�IRU�WKH�3URWHFWLYH�)RUHVW�5HVHUYH�RI�WKH�:HWODQGV�EHWZHHQ�WKH�/HyQ�DQG�6XULTXt�5LYHUV ���

7DEOH�1R������ $UHDV�DQG�]RQHV�HVWDEOLVKHG�LQ�WKH�]RQLQJ�RI�WKH�3URWHFWLYH�)RUHVW�5HVHUYH�RI�WKH�
ZHWODQGV�EHWZHHQ�WKH�/HyQ�DQG�6XULTXt�ULYHUV

$UHDV�DQG�]RQHV 'HILQLWLRQ $UHD��KD�

$UHDV�RI�SUHVHUYDWLRQ�
DQG� HQYLURQPHQWDO�
SURWHFWLRQ

�6SDFHV�WKDW�KDYH�EHHQ�VXEMHFWHG�E\�PDQ�WR�LQWHQVLYH�RU�
LQDGHTXDWH�SURFHVVHV�RI�DSSURSULDWLRQ�DQG�XVH��WRWDOO\�RU�
SDUWLDOO\� WUDQVIRUPLQJ� WKH� RULJLQDO� YHJHWDWLRQ�� PRGLI\LQJ�
WKH� ZDWHU� UHJLPH� DQG� JHQHUDWLQJ� HURVLYH� DQG�
VHGLPHQWDWLRQ�SURFHVVHV��

��� ,EtG
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$UHDV�DQG�]RQHV 'HILQLWLRQ $UHD��KD�

,QWDQJLEOH� RU�
VFLHQWLILF�]RQH

�7KRVH� WKDW� KDYH� VXIIHUHG� ORZ� DOWHUDWLRQ�
GXH� WR� KXPDQ� LPSDFW� DQG� WKDW� LQFOXGH�
SRUWLRQV� RU� HOHPHQWV� RI� XQLTXH� RU� IUDJLOH�
HFRV\VWHPV�ZLWK�WKH�LQWHQWLRQ�RI�SURWHFWLQJ�
LQ�WKH�VDPH�ZD\�WKH�VSHFLHV�RI�DVVRFLDWHG�
IORUD� DQG� IDXQD�� 7KH� PDQJURYH� DUHDV�
�������� KD��� ORFDWHG� DW� WKH�PRXWK� RI� WKH�
6XULTXt� ULYHU� DQG� PL[HG� IRUHVW� EHORQJ� WR�
WKLV�DUHD��LQ�ERWK�FDVHV�GHILQHG�ZLWKLQ�WKH�
ZHWODQG�DUHD��WKDW�LV��WKH�ULSDULDQ�]RQHV�DUH�
QRW� LQFOXGHG� LQ� WKLV� FDWHJRU\�� QRU� DUH� WKH�
FRQWLJXRXV� WR� WKHVH�� EXW� WKRVH� WKDW� DUH�
PRUH�LVRODWHG�IURP�WKH�SRVVLELOLW\�RI�KXPDQ�
LQWHUYHQWLRQ�RU�LPSDFW��

���������

,QFO��
PDQJURYH�
������

3ULPLWLYH�]RQH

�1DWXUDO�DUHDV�RI� ORZ�KXPDQ� LPSDFW��ZLWK�
SODQW� DVVRFLDWLRQV� WKDW� PDLQWDLQV� WKH�
FKDUDFWHULVWLFV� RI� IXQFWLRQDOLW\�� DV�ZHOO� DV�
LWV� RULJLQDO� IORUD� DQG� IDXQD� VSHFLHV� WKDW�
DOWKRXJK�RI�VFLHQWLILF�LQWHUHVW�DUH�UHVLVWDQW�
HQRXJK�WR�WROHUDWH�D�PRGHUDWH�SXEOLF�XVH��

���������

([WHQVLYH�XVH�]RQH

�=RQH�WKDW�FRQWDLQV�H[DPSOHV�RI�WKH�PRVW�
VLJQLILFDQW�ODQGVFDSHV�DQG�QDWXUDO�IHDWXUHV�
SUHVHQW� LQ� WKH� ZHWODQG�� HYHQ� ZLWK� VRPH�
PLQRU�DOWHUDWLRQV�RI�WKH�DQWKURSLF�W\SH�DQG�
LQ� ZKLFK� HGXFDWLRQDO� DQG� UHFUHDWLRQDO�
DFWLYLWLHV�VXFK�DV�REVHUYDWLRQ�RI�IDXQD�DQG�
IORUD�DQG�VSRUW�ILVKLQJ�FDQ�EH�GHYHORSHG��,W�
LV� FRQVLGHUHG� DV� D� ]RQH� RI� WUDQVLWLRQ� RU�
EXIIHULQJ�RI�SULPLWLYH�DQG�LQWDQJLEOH�DUHDV��
WR� WKH�H[WHQW� WKDW� LW�FDQ�VXSSRUW�D�JUHDWHU�
FRQFHQWUDWLRQ�RI�YLVLWRUV�EXW�DOZD\V�XQGHU�
WKH�FRQVLGHUDWLRQ�RI�D�PLQLPDO�LPSDFW��

�������
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$UHDV�DQG�]RQHV 'HILQLWLRQ $UHD��KD�

$UHDV� RI�
HQYLURQPHQWDO�
UHFRYHU\

�6SDFHV�WKDW�KDYH�EHHQ�VXEMHFWHG�E\�PDQ�WR�LQWHQVLYH�RU�
LQDGHTXDWH�SURFHVVHV�RI�DSSURSULDWLRQ�DQG�XVH��WRWDOO\�RU�
SDUWLDOO\� WUDQVIRUPLQJ� WKH� RULJLQDO� YHJHWDWLRQ�� PRGLI\LQJ�
WKH� ZDWHU� UHJLPH� DQG� JHQHUDWLQJ� HURVLRQ� DQG�
VHGLPHQWDWLRQ�SURFHVVHV��

,QWHQVLYH�XVH�]RQH

�=RQH� WKDW� FRQVLVWV� RI� QDWXUDO� DUHDV� RU�
LPSDFWHG� E\� PDQ�� ZLWK� LQGLYLGXDO�
HQYLURQPHQWV�RI�VFHQLF�EHDXW\��UHVRXUFHV�
XVHG� IRU� UHODWLYHO\�GHQVH� OHLVXUH�DFWLYLWLHV�
DQG� IRU� WKH�SURYLVLRQ�RI� VXSSRUW� VHUYLFHV��
7KH� HQYLURQPHQW� LV� NHSW� DV� QDWXUDO� DV�
SRVVLEOH��EXW�WKH�SUHVHQFH�DQG�LQIOXHQFH�RI�
YLVLWRUV� DQG� WR� WKH� H[WHQW� RI� IXWXUH�
SRVVLELOLWLHV� IRU� WKH� FDVH� RI WKH� ZHWODQG��
DGPLQLVWUDWLRQ� IDFLOLWLHV�� WDNLQJ� DGYDQWDJH�
RI�WKH�SUHVHQFH�RI�YLOODJHV�RQ�WKH�ULJKW�EDQN�
RI�WKH�ULYHU��DUH�DFFHSWHG��DV�LW�LV�WKH�FDVH�
RI� 3XHUWR� *LUyQ� WKDW� DGYDQFHV� LQ� WKH�
VHDUFK�WR�ZRUN�RQ�WKH�WRSLF�RI�HFRWRXULVP´�

�������

1DWXUDO� UHFRYHU\
]RQH

�3URYLVLRQDO� FODVV� GHILQHG� LQ� WKH� SODFHV�
ZKHUH� QDWXUDO� YHJHWDWLRQ�� IDXQD� DQG� VRLO�
FKDUDFWHULVWLFV� DUH� VWURQJO\� DOWHUHG��
HVSHFLDOO\�E\�KXPDQ�LQIOXHQFH��ZKLFK�PXVW�
EH� JUDGXDOO\� LQFRUSRUDWHG� LQWR� RQH� RI� WKH�
FDWHJRULHV�GHVFULEHG�DERYH��,Q�WKH�FDVH�RI�
WKH /HyQ�6XULTXt� 5LYHU� ZHWODQG�� WKHVH�
DUHDV� DUH� DVVRFLDWHG� ZLWK� WKH� ODQGV�
DIIHFWHG�E\�WKH�FRQVWUXFWLRQ�RI�GDPV�WR�GU\�
WKH� ZHWODQG� DQG� WKH� LQWURGXFWLRQ� RI�
SDVWXUHV��SODFHV�ZKHUH�WKH�YHJHWDWLRQ�ZDV�
DOVR�FXW��VHHNLQJ�WR�LQWURGXFH�SDVWXUHV�DQG�
DUHDV�DIIHFWHG�E\�VODVK�DQG�EXUQ��

�������

6RXUFH��0DQDJHPHQW�3ODQ�IRU�WKH�3URWHFWLYH�)RUHVW�5HVHUYH�RI�WKH�:HWODQGV�EHWZHHQ�WKH�/HyQ�DQG�6XULTXt�5LYHUV �����
DGDSWHG�E\�$UD~MR�,EDUUD���

��� ,EtG
��� 38(572�%$+Ë$�&2/20%,$�'(�85$%$�6�$��DQG�$5$Ò-2�,%$55$�	�$62&,$'26�6�$��(QYLURQPHQWDO�LPSDFW�VWXG\�
IRU�WKH�FRQVWUXFWLRQ�DQG�RSHUDWLRQ�RI�D�VROLG�EXON�SRUW�WHUPLQDO��7XUER������������S�
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:LWKLQ�WKH�FDWHJRULHV�RI�HQYLURQPHQWDO�]RQLQJ�� WZR�FODVVHV�FDOOHG��([WHQVLYH�XVH�
]RQH�DQG�LQWHQVLYH�XVH�]RQH��ZHUH�FRQVLGHUHG��GHILQLQJ�WKHP�DV��:HWODQG�VLWHV�WKDW�
FDQ�EH�XVHG�IRU�WKH�GHYHORSPHQW�RI�SURGXFWLYH�DFWLYLWLHV�� LQYROYLQJ�WKH�FRQFHSW�RI�
VXVWDLQDELOLW\� LQ� WKH� XVH� RI� QDWXUDO� UHVRXUFHV� DQG� WKHUHIRUH� PXVW� EH� VXEMHFW� WR�
UHJXODWLRQV� DLPHG� DW� SUHYHQWLQJ� DQG� FRQWUROOLQJ� WKH� HQYLURQPHQWDO� LPSDFWV�
JHQHUDWHG�E\�LWV�XVH�RU�H[SORLWDWLRQ���

7KHVH�FDWHJRULHV�DUH�ERUGHULQJ�WKH�IRUHVW�UHVHUYH�WR�WKH�PRXWK�RI�WKH�/HyQ�5LYHU�LQ�
%DKtD�&RORPELD��LQ�RUGHU�WR�LQLWLDOO\�DOORZ�WKH�GHYHORSPHQW�RI�DQ�HFRWRXULVP�SURMHFW�
DQG� DFWLYLWLHV� UHODWHG� WR� DUWLVDQDO� ILVKLQJ�� &ODULI\LQJ� WKDW� WKH� GHYHORSPHQW� RI� WKH�
YLDGXFW�QHFHVVDU\�IRU�WKH�SRUW�SURMHFW�FDQ�EH�WRWDOO\�FRPSDWLEOH�ZLWK�WKLV�FRQFHSW��DV�
ORQJ� DV� WKH� HQYLURQPHQWDO� GHWHUPLQDQWV� WR� EH� DGRSWHG� DUH� DJUHHG� ZLWK�
&253285$%È IRU�WKH�FRQWURO�RI�WKH�SURFHVVHV�LQ�FKDUJH��HVSHFLDOO\�LI�UHFRJQL]HG��
ZLWKLQ�D�IRFXVHG�EDODQFH��WKH�EHQHILWV�WKDW�WKH�SURMHFW�JHQHUDWH�IRU�WKH�VXVWDLQDELOLW\�
RI�WKH�UHJLRQ�DQG�QHFHVVDULO\�IRU�LWV�DUHDV�RI�LQWHUHVW����

)LQDOO\��DFFRUGLQJ�WR�WKH�GHFLVLRQ�VXSSRUW�V\VWHP�� 66'�6$03��� RI�,19(0$5��WKH�
DUHD�RI�LQIOXHQFH�RI�WKH�SURMHFW�GRHV�QRW�KDYH�WKH�SUHVHQFH�RI�UHHI�HFRV\VWHPV�RU�
VHDJUDVVHV�

����� $UHDV�RI�HFRORJLFDO�LPSRUWDQFH�DQG�FRQVHUYDWLRQ

)RU�&RORPELD�� ELRGLYHUVLW\� FRQVHUYDWLRQ� VWUDWHJLHV� KDYH� EHHQ� GHILQHG�ZLWKLQ WKH�
H[HUFLVH�RI��(FRUHJLRQDO�3ODQQLQJ� IRU� LQ�VLWX�&RQVHUYDWLRQ�RI�0DULQH�DQG�&RDVWDO�
%LRGLYHUVLW\�RI� WKH�&DULEEHDQ�DQG� WKH�&RORPELDQ�&RQWLQHQWDO�3DFLILF������DQG� WKH�
�(FRUHJLRQDO� 3ODQQLQJ� IRU� WKH� FRQVHUYDWLRQ� RI� ELRGLYHUVLW\� LQ� WKH� &RORPELDQ�
FRQWLQHQWDO�&DULEEHDQ���� ZKHUH�FRQVHUYDWLRQ�REMHFWV��SULRULW\� FRQVHUYDWLRQ�VLWHV��
WKUHDWV�WR�ELRGLYHUVLW\�DQG�FRQVHUYDWLRQ�JRDOV�DUH�LGHQWLILHG��

,Q�RUGHU�WR�ORFDWH�WKH�SULRULW\�FRQVHUYDWLRQ�VLWHV�DQG�WKHLU�FRPSRQHQWV��WKH�FRDVWOLQH�
LV�GLYLGHG�LQWR�FRDVWDO�V\VWHPV�IRU�WKH 3DFLILF�DQG�WKH�&RORPELDQ�&DULEEHDQ��ZLWK�

��� ,EtG
��� ,19(0$5�� 'HFLVLRQ� 6XSSRUW� 6\VWHP� � 6XEV\VWHP� RI� 0DULQH� 3URWHFWHG� $UHDV� >6LVWHPD� GH� 6RSRUWH� GH� 'HFLVLRQHV� ±
6XEVLVWHPD�GH�ÈUHDV�0DULQDV�3URWHJLGDV�± 66'�6$03@��>RQOLQH@�KWWS���JLV�LQYHPDU�RUJ�FR�VVGVDPS��>UHWULHYHG�RQ�2FWREHU����
����@
��� ,167,7872� '(� ,19(67,*$&,21(6� 0$5,1$6� <� &267(5$6� -26e� %(1,72� 9,9(6� '(� $1'5(,6� ± ,19(0$5��
7HFKQLFDO�UHSRUW��(FRUHJLRQDO�3ODQQLQJ�IRU�,Q�VLWX�&RQVHUYDWLRQ�RI�0DULQH�DQG�&RDVWDO�%LRGLYHUVLW\�RI�WKH�&DULEEHDQ�DQG�WKH�
&RORPELDQ�&RQWLQHQWDO�3DFLILF��6HULHV�RI�*HQHUDO�'RFXPHQWV�1R������6DQWD�0DUWD������������S���$QQH[HV��,6%1���������
����������
��� *$/,1'2��*XVWDYR���0$5&(/2��'DUZLQ���%(51$/��1pVWRU�5LFDUGR���9(5*$5$�/LQD�.DWHULQH���	�%(7$1&2857+��-XDQ�
&DUORV�� (FRUHJLRQDO� 3ODQQLQJ� IRU� WKH� FRQVHUYDWLRQ� RI� ELRGLYHUVLW\� LQ� WKH� &RORPELDQ� FRQWLQHQWDO� &DULEEHDQ�� %RJRWi� '�&��
&RORPELD���5HVHDUFK�,QVWLWXWH�RI�%LRORJLFDO�5HVRXUFHV�$OH[DQGHU�YRQ�+XPEROGW��1DWLRQDO�+\GURFDUERQV�$JHQF\��7KH�1DWXUH�
&RQVHUYDQF\�DQG�,QVWLWXWH�RI�+\GURORJ\��0HWHRURORJ\�DQG�(QYLURQPHQWDO�6WXGLHV����������S���(FRUHJLRQDO�3ODQQLQJ�6HULHV�IRU�
WKH�&RQVHUYDWLRQ�RI�%LRGLYHUVLW\��1R�����,6%1�������������������
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UHVSHFW� WR� WKH� ODWWHU�� VHYHQ� FRDVWDO� V\VWHPV� DUH� HVWDEOLVKHG�� *XDMLUD� �*8$���
3DORPLQR� �3$/��� 7D\URQD� �7$<��� 0DJGDOHQD� �0$*��� 0RUURVTXLOOR� �025��� &RUDO�
$UFKLSHODJRV��$5&2��DQG�'DULpQ��'$5��

)RU�WKH�DUHD�RI�LQIOXHQFH��WKH�'DULpQ�&DULEEHDQ�FRDVWDO�V\VWHP��'$5��LV�LGHQWLILHG�
DQG�LW�LV�GHVFULEHG�EHORZ��� �)LJXUH�1R��������

9 'DULpQ��'$5�� 7KLV�V\VWHP�LV�GLYLGHG�LQWR�WKUHH�GLIIHUHQW�DUHDV��$UEROHWHV��
$WUDWR� DQG� &DSXUJDQi�� 7KH� SURMHFW� LV� LQ� WKH� DUHD� FDOOHG� $WUDWR�� ZKLFK� LV�
ORFDWHG�EHWZHHQ�3XQWD�$UHQDV�DQG�$FDQGt� DQG� WR� WKH����P� LVREDWK��7KH�
ZDWHUV�DUH�FKDUDFWHUL]HG�IRU�EHLQJ�WXUELG��RI�ORZ�VDOLQLW\�DQG�VXUURXQGHG�E\�
PDQJURYHV��FRPSRVLQJ�HVWXDULQH�]RQHV�

:LWKLQ� WKH� HQYLURQPHQWDO� V\VWHP�RI�&RORPELD�� WKLV� FRDVWDO� V\VWHP� LV� SDUW� RI� WKH�
5HJLRQDO� 6\VWHP� RI� 3URWHFWHG� $UHDV� FDOOHG� �6,5$3� '$5,e1� � 85$%È��� ZKLFK�
LQFOXGHV�WKH�.DWLRV�1DWLRQDO�1DWXUDO�3DUNV�DQG�WKH�$WUDWR�ZHWODQGV�IRUHVW�V\VWHP��

,W�LV�FKDUDFWHUL]HG�E\�KLJK�UDLQIDOO��LPSRUWDQW�DQG�DEXQGDQW�ZDWHU�UHVRXUFHV�DQG�WKH�
SUHVHQFH�RI� WKUHH� W\SHV�RI�HFRV\VWHPV� �ORZ�DQG�PHGLXP�$WUDWR�DQG�/HyQ�5LYHU�
ZHWODQGV��PDQJURYHV�DQG�FDWLYDOHV���

7KH�/HyQ�5LYHU�LV�SDUW�RI�D�VWUDWHJLF�HFRV\VWHP�ZLWKLQ�WKH�8UDEi± 'DULpQ�UHJLRQ��LW�
LV� FKDUDFWHUL]HG� E\� FROOHFWLQJ� WKH� ZDWHUV� IURP� WKH� 6HUUDQLD� GHO� $ELEH�� LWV� PDLQ�
WULEXWDULHV� DUH� RQ� WKH� ULJKW� EDQN�� EHLQJ� WKH�PRVW� LPSRUWDQW�� 9LOODUWHDJD�� -XUDGy��
&XDSi��&KLJRURGy��&DUHSD��=XQJR�DQG�WKH�VWUHDPV�3ROLQHV��HO�9HQDGR��,VUDHO�DQG�
ORV�&HGURV��

/LNHZLVH��WKH�SUHVHQW�ZHWODQGV�DUH�RI�JUHDW�LPSRUWDQFH�IRU�WKH�GLIIHUHQW�HFRORJLFDO�
IXQFWLRQV� WKH\� SHUIRUP�� VXFK� DV�� IORRG� FRQWURO�� DTXLIHU� UHFKDUJH� DQG� GLVFKDUJH��
HURVLRQ� FRQWURO�� VHGLPHQW� DQG� QXWULHQW� UHWHQWLRQ�� ELRPDVV� H[SRUW�� PLFURFOLPDWH�
VWDELOL]DWLRQ��ZDWHU�WUDQVSRUW��DPRQJ�RWKHUV��0DQJURYHV�DUH�DOVR�LPSRUWDQW�EHFDXVH�
WKH\�FRQWULEXWH�WR�WKH�SURWHFWLRQ�DQG�VWDELOLW\�RI�WKH�FRDVW�DQG�DUH�FRQVLGHUHG�WKH�
PRVW�SURGXFWLYH�HFRV\VWHPV�LQ�WKH�ZRUOG����

2Q� WKH�RWKHU�KDQG��ZLWKLQ� WKH�H[HUFLVH� WR�HVWDEOLVK� WKH�JXLGHOLQHV�DQG� LQWHJUDWHG�
PDQDJHPHQW� VWUDWHJLHV� RI� WKH� 'DULHQ� FRDVWDO� HQYLURQPHQWDO� XQLW�� WKH� DUHD� RI�

��� ,19(0$5����������2S��FLW�
��� 1$7,21$/�'(3$570(17�2)�3/$11,1*��$'0,1,675$7,9(�'(3$570(17�2)�3/$11,1*�2)�$17,248,$�	�-817$�
()(0e5,'(6�85$%È��6WUDWHJLF�SODQ�IRU�WKH�UHJLRQ�RI�8UDEi�� 'DULpQ�)LUVW�SKDVH��&RQVWUXFWLRQ�RI�LQSXWV�IRU�WKH�SURFHVV�RI�
WKH�UHJLRQ��0HGHOOtQ������������S��
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LQIOXHQFH� LV�ZLWKLQ�VHYHQ�PDQDJHPHQW�FDWHJRULHV�DFFRUGLQJ� WR� WKH�HQYLURQPHQWDO�
]RQLQJ�SURSRVHG�����JURXSHG�DV�IROORZV��)LJXUH�1R���������

3URWHFWLRQ� ]RQH�� ,W� UHIHUV� WR� DUHDV� EHORQJLQJ� WR� RU� VXVFHSWLEOH� WR� EHORQJ� WR� WKH�
1DWLRQDO� 6\VWHP� RI� 3URWHFWHG� $UHDV� RI� &RORPELD�� UHTXLUH� VSHFLDO� PDQDJHPHQW�
PHDVXUHV� WR� FRQVHUYH� ELRORJLFDO� GLYHUVLW\� DQG� JXDUDQWHH� WKH� VXSSO\� RI�
HQYLURQPHQWDO�JRRGV�DQG�VHUYLFHV��LQ�WKH�FRQWH[W�RI�UHJLRQDO�DQG�ORFDO�GHYHORSPHQW�
DQG�G\QDPLFV��

7KHVH� ]RQHV�DOORZ� WKHLU� HFRORJLFDO� VHOI�UHJXODWLRQ�� WKH\� KDYH�HFRV\VWHPV� WKDW� LQ�
JHQHUDO�KDYH�QRW�EHHQ�DOWHUHG��DQG�DOO�WKHLU�ELRWLF�DQG�DELRWLF�FRPSRQHQWV�KDYH�JUHDW�
LPSRUWDQFH�DW�VRFLDO��VFLHQWLILF��HGXFDWLRQDO��ODQGVFDSH��UHFUHDWLRQDO��HWF��OHYHO����

=RQH� RI� UHFRYHU\� RI� VWUDWHJLF� HFRV\VWHPV� LW� UHIHUV� WR� WKH� DUHDV� ZLWK� VWUDWHJLF�
HFRV\VWHPV��EHDFKHV��PDQJURYH��QDWXUDO�IRUHVW��ZHWODQGV��FRDVWDO�ODJRRQV��DPRQJ�
RWKHUV��� ZKRVH� FKDUDFWHULVWLF� DUHDV� DOORZ� WKH� GHJUDGDWLRQ� SURFHVVHV� WR� EH�
UHYHUVLEOH��WKHVH�SURFHVVHV�RFFXU�GXH�WR�SUREOHPV�RI�ODQG�XVH�FRQIOLFW��GHIRUHVWDWLRQ�
SURFHVVHV��IOXYLDO�DQG�FRDVWDO�HURVLRQ�DQG�IOXYLR�PDULWLPH�SROOXWLRQ����

=RQH� RI� VXVWDLQDEOH� XVH�� WKH� DUHDV� RI� VXVWDLQDEOH� XVH� SUHVHQW� D� KLJK� VXSSO\� RI�
QDWXUDO� UHVRXUFHV�� ZKLFK� DOORZ� D� UDWLRQDO� XVH� WKURXJK� WKH� LPSOHPHQWDWLRQ� RI�
WUDGLWLRQDO�WHFKQLTXHV��IRU�WKH�FDVH�WZR�H[SORLWDWLRQ�DUHDV�DUH�SUHVHQWHG��WUDQVSRUW�
DQG�DUWLVDQDO�DQG�VXVWDLQDEOH�ILVKLQJ�IRU�WUDQVSRUW���WKHVH�]RQHV�FRUUHVSRQG�WR�WKH�
IOXYLDO�PDULQH�DUHD�ZKHUH� ILVKLQJ�DFWLYLWLHV�DQG� WUDQVLW�RI�VPDOO�DQG� ODUJH�YHVVHOV�
WDNH�SODFH��WUDQVSRUWLQJ�GLIIHUHQW�JRRGV��DJULFXOWXUDO�SURGXFWV��ZRRG��HWF������

=RQH�RI�VXVWDLQDEOH�DJULFXOWXUDO�SURGXFWLRQ��7KH�DUHDV�RI�VXVWDLQDEOH�SURGXFWLRQ�DUH�
WKRVH�WKDW��GXH�WR�WKHLU�XVDELOLW\�DQG�SRWHQWLDO��DUH�VXLWDEOH�IRU�WKH�GHYHORSPHQW�RI�
HFRQRPLF�DFWLYLWLHV�RI�SURGXFWLRQ��)RU�WKH�DJULFXOWXUDO�FDVH�� LW� LQFOXGHV�DUHDV�ZLWK�
PL[HG�DJULFXOWXUDO�FURSV�DQG�SHUPDQHQW�PRQRFXOWXUHV��EDQDQD��FDVVDYD��FRUQ��WKDW�
KDV� WKH� SRWHQWLDO� WR�EH�SDUW� RI� WKH� DJUR�LQGXVWULDO� V\VWHP�� DV�ZHOO� DV� WR�SURGXFH�
SURGXFWV�DQG�E\�SURGXFWV�WKDW�JHQHUDWH�DGGHG�YDOXH����

=RQH� RI� 3RUW� GHYHORSPHQW�� WUDQVSRUW�� PLQHV�� HQHUJ\� DQG� LQWHUFRQQHFWLRQV��
FRUUHVSRQG� WR� DUHDV� ZKHUH� FXUUHQW� DQG� SRWHQWLDO� XVDELOLW\� LV� UHODWHG� WR� WKH�

��� ,19(0$5�± *29(510(17�2)�$17,248,$�± &253285$%$�± &2'(&+2&Ï��������)RUPXODWLRQ�RI�JXLGHOLQHV�DQG�
VWUDWHJLHV�IRU�LQWHJUDWHG�PDQDJHPHQW�RI�WKH�&RDVWDO�(QYLURQPHQWDO�8QLW�RI�'DULpQ��(GLWHG�E\�$�3��=DPRUD��$��/ySH]�	�3�&��
6LHUUD�&RUUHD��6DQWD�0DUWD������S���&DUWRJUDSKLF�DQQH[HV�����GLJLWDO�DQQH[HV���6HULHV�RI�JHQHUDO�GRFXPHQWV�,19(0$5�1R��
����
��� ,EtG
��� ,EtG
��� ,EtG
��� ,EtG



02',),&$7,21�2)�(19,5210(17$/�/,&(16(�)25�7+(
352-(&7�2)�&216758&7,21�$1'�23(5$7,21�2)�$�62/,'�
%8/.�&$5*2(6�3257�7(50,1$/�,1�7+(�081,&,3$/,7<�2)�

785%2

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($ 3DJH ��� RI ���

*$7��������&$�$0�3,2��� 5HYLHZ��

&+$5$&7(5,=$7,21�2)�7+(�,1)/8(1&(�$5($
&$3����B7'(1*�2.�)
>0HGHOOLQ@������

LQIUDVWUXFWXUH�DQG�SURYLVLRQ�RI�VHUYLFHV�QHFHVVDU\�IRU�WKH�GHYHORSPHQW�RI�WKH�DJUR�
LQGXVWU\�DQG�WKH�SRUW�V\VWHP��LQFOXGLQJ�PDULQH�DUHDV�RI�JUHDWHU�GHSWK�IRU�WKH�WUDQVLW�
DQG�DQFKRULQJ�RI�YHVVHOV��PLQLQJ�HQHUJ\�H[SORUDWLRQ�DQG�LQWHUFRQQHFWLRQV����

)LJXUH�1R������ /RFDWLRQ�RI�WKH�'DULpQ�&RDVWDO�(QYLURQPHQWDO�8QLW
6RXUFH��,EtG���$GDSWHG�E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

��� ,EtG
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)LJXUH�1R������ &RDVWDO�'DULHQ�(QYLURQPHQWDO�8QLW�=RQLQJ
6RXUFH��,EtG���$GDSWHG�E\ $TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

$IWHU�UHYLHZLQJ�WKH�,19(0$5�DQG�$1/$�JHR�YLHZHUV�DQG�DQDO\]LQJ�WKH�(FRUHJLRQDO�
SODQQLQJ�GRFXPHQWV� IRU� WKH�&DULEEHDQ�DUHD������SULRULW\�FRQVHUYDWLRQ�VLWHV�ZHUH�
GHILQHG��FRYHULQJ�DSSUR[LPDWHO\���������KD��UHSUHVHQWLQJ�������RI�WKH�&RORPELDQ�
FRQWLQHQWDO�&DULEEHDQ��

7KH� FULWHULD� IROORZHG� IRU� WKH� HVWDEOLVKPHQW� RI� WKHVH� DUHDV� RI� LPSRUWDQFH� DQG�
FRQVHUYDWLRQ�ZHUH� WKHLU�ELRORJLFDO�DQG�HFRV\VWHPLF�UHSUHVHQWDWLYHQHVV��SUHVHQFH�
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DQG� G\QDPLFV� RI� LQWHUWLGDO� HFRORJLFDO� V\VWHPV�� DV�ZHOO� DV� WKH� UHOHYDQW� ELRORJLFDO�
FRPPXQLWLHV�����

)RU� WKH�FRDVWDO�V\VWHP� �'$5� ���&RQVHUYDWLRQ�2EMHFWV�ZHUH� LGHQWLILHG��RI�ZKLFK�
VHYHQ�DUH�LQ�WKH�DUHD�RI�LQIOXHQFH�RU�QHDU��)LJXUH 1R������ DQG 7DEOH�1R���������,Q�
FRQQHFWLRQ�WR�WKH�DERYH��ZLWKLQ�WKH�SRUWIROLR�RI�SULRULW\�FRQVHUYDWLRQ�VLWHV��WKH�DUHD�
RFFXSLHG�E\�WKH�SURMHFW�LV�FODVVLILHG�DV�D�FRQVHUYHG�DUHD��2Q�WKH�RWKHU�KDQG��LQ�WKH�
$1/$�JHR�YLHZHU��� WKH�DUHD�RI�LQIOXHQFH�RI�ZHWODQGV�LQ������LV�UHJLVWHUHG�DV�D�VLWH�
RI�HFRORJLFDO�LPSRUWDQFH�

7DEOH�1R������ &RQVHUYDWLRQ�REMHFWV�LGHQWLILHG�QHDU�WKH�DUHD�RI�LQIOXHQFH
&RQVHUYDWLRQ�REMHFWV 'LVWDQFH�WR�WKH�DUHD�RI�LQIOXHQFH�

�P�
6HDELUG�FRQJUHJDWLRQ�DUHDV ���
&RDVWDO�ODJRRQV�DQG�HVWXDULHV �
3DQJDQDOHV �
0DQJURYH�)RUHVW�RI�0L[RKDOLQH�:DWHUV ���
1RQ�FDUERQDWHG�FRDUVH�JUDLQHG�PRELOH�IXQGV�IURP�WKH�VXEOLWWRUDO �
&DUERQDWHG�FRDUVH�JUDLQHG�PRELOH�IXQGV�IURP�WKH�VXEOLWWRUDO �
6HD�WXUWOH�QHVWLQJ�DUHDV �����

2WKHU�LPSRUWDQW�VLWHV 'LVWDQFH�WR�WKH�DUHD�RI�LQIOXHQFH�
�P�

:HWODQGV�RI����� ���
3UHVHUYDWLRQ�DUHD ���

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

��� ,19(0$5����������2S��FLW�
��� $8725,'$'�1$&,21$/�'(�/,&(1&,$6�$0%,(17$/(6�± $1/$��6LVWHPD�GH�,QIRUPDFLyQ�$PELHQWDO�GH�&RORPELD�± 6,$&��
$YDLODEOH�LQ��KWWS���VLJ�DQOD�JRY�FR������
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)LJXUH 1R������ &RQVHUYDWLRQ�REMHFWV�LGHQWLILHG�LQ�WKH�DUHD�RI�LQIOXHQFH�DQG�LWV�VXUURXQGLQJV
6RXUFH��*HR�YLHZHUV�,19(0$5��$1/$��$GDSWHG�E\�$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

,Q�WKH�SRUWIROLR�RI�LPSRUWDQW�VLWHV�IRU�WKH�FRQVHUYDWLRQ�RI�ELRGLYHUVLW\�LQ�WKH�&RORPELDQ�
FRQWLQHQWDO� &DULEEHDQ� DQG� JHR�YLHZHUV RI� ,19(0$5�� WKH� PDQJURYHV� RI� 3XQWD�
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&RTXLWR��� DUH�UHFRUGHG�DV�SULRULW\�FRQVHUYDWLRQ�VLWHV��DQG�DV�PDQJURYH�SUHVHUYDWLRQ�
DUHDV��� �����WKH�PDQJURYHV�ORFDWHG�QHDU�WKH�DUHD�RI�LQIOXHQFH�

7KH� SULRULW\� FRQVHUYDWLRQ� VLWHV� WKDW� ZHUH� LGHQWLILHG� DUH� DUHDV� WKDW� GXH� WR� WKHLU�
HFRORJLFDO��ELRORJLFDO�DQG�HFRV\VWHP� LPSRUWDQFH��DUH�FRQVLGHUHG�DV�VWUDWHJLHV� WR�
LPSOHPHQW�LQ�VLWX�FRQVHUYDWLRQ�SURJUDPV�

7KHVH� VLWHV� DUH� QRW� \HW� OHJDOL]HG� QRU� DUH� WKH\� UHFRJQL]HG� E\� WKH� FXUUHQW�
HQYLURQPHQWDO�UHJXODWLRQV��+RZHYHU��WKH\�DUH�WDNHQ�LQWR�DFFRXQW�E\�GLIIHUHQW�HQWLWLHV�
WR�IRFXV�WKHLU�UHVRXUFHV��FRQGXFW�UHVHDUFK�� LPSOHPHQW�FRQVHUYDWLRQ�SURJUDPV��DV�
EXIIHU�]RQHV�DQG�DV�FDQGLGDWHV�WR�H[SDQG�DOUHDG\�HVWDEOLVKHG�SURWHFWLRQ�DUHDV�

)LQDOO\��DFFRUGLQJ�WR�WKH�(DUO\�:DUQLQJ�,QIRUPDWLRQ�6\VWHP�� 75(0$5&726��� IRU�
WKH�WHUUHVWULDO�LQIOXHQFH�DUHD�RI�WKH�PHQWLRQHG�SURMHFW��WZR�UHSWLOH�VSHFLHV�FODVVLILHG�
DV�PLQRU�DQG�YXOQHUDEOH�FRQFHUQ�ZHUH�LGHQWLILHG��LQ�WKH�ILUVW�FODVVLILFDWLRQ�WKH�FDLPDQ�
&DLPDQ�FURFRGLOXV ZDV�IRXQG�DQG�LQ�WKH�VHFRQG�WKH�FURFRGLOH�&URFRG\OXV�DFXWXV��
,Q� WKH�PDULQH�SRUWLRQ�RI� WKH�DUHD�RI� LQIOXHQFH� LQFOXGLQJ� WKH�DUHD�GHVLJQDWHG�DV�D�
GXPS��WKLV�V\VWHP�GLG�QRW�SURYLGH�DOHUWV�RQ�VSHFLHV�RU�DUHDV�XQGHU�FRQVHUYDWLRQ�
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