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ϲ͘ϭ Z�^h>d^�&KZ�hE��Z'ZKhE�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϮϮ
ϲ͘Ϯ Z�^h>d^�&KZ�KW�E�W/d ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϮϮ
ϲ͘ϯ �,�E'�^�&ZKD�WZ�s/Kh^��^d/D�d�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϮϮ

ϲ͘ϯ͘ϭ hŶĚĞƌŐƌŽƵŶĚ�KƌĞ�ZĞƐĞƌǀĞ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϮϮ
ϲ͘ϯ͘Ϯ KƉĞŶ�Wŝƚ�KƌĞ�ZĞƐĞƌǀĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϮϮ

ϲ͘ϰ ^d�d�D�Ed�K&��KDW>/�E���t/d,�:KZ��ϮϬϭϮ Z�WKZd/E' ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ Ϯϯ
ϲ͘ϰ͘ϭ �ŽŵƉĞƚĞŶƚ�WĞƌƐŽŶ�^ƚĂƚĞŵĞŶƚ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ Ϯϯ
ϲ͘ϰ͘ϯ �ǆƉĞƌƚ�ŝŶƉƵƚ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ Ϯϰ

ϲ͘ϱ :KZ��ϮϬϭϮ ^��d/KE�ϰ͕ d��>� ϭ Z�WKZd͖ �^d/D�d/KE �E� Z�WKZd/E'K&KZ� Z�^�Zs� �^d/D�d�͘͘͘͘͘͘͘͘͘͘͘͘ Ϯϱ
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�� 352-(&7�6800$5<

��� ,1752'8&7,21�$1'�6(77,1*

7KH�0XUUDZRPELH�GHSRVLW�LV�D�VXOSKLGH�FRSSHU�GHSRVLW�ORFDWHG�RQ�0/���� LQ�FHQWUDO�1HZ�6RXWK�:DOHV�
�16:��� $XVWUDOLD�� 7KH� GHSRVLW� JHRORJ\� LV� EHVW� GHVFULEHG� DV� D� VWUXFWXUDOO\� FRQWUROOHG� VXOSKLGH� GHSRVLW���
&RSSHU�PLQHUDOLVDWLRQ�� LQ� WKH�IRUP�RI�FKDOFRS\ULWH� LV�DVVRFLDWHG�ZLWK�D� ODWH�VWDJH UHJLRQDO�GHIRUPDWLRQDO�
HYHQW���7KH�0XUUDZRPELH GHSRVLW�FRQWDLQV�HFRQRPLF�JUDGHV�RI�FRSSHU��JROG�DQG�VLOYHU� 7KH�JROG�DQG�VLOYHU�
YDOXH�LQ�WKH�RUH�LV�PRGHVW�DQG�WKH�HFRQRPLFV�RI�WKH�0XUUDZRPELH PLQH�DUH�GRPLQDWHG�E\�FRSSHU�PHWDO�
SURGXFWLRQ�

7KH�DUHD�DURXQG� WKH�0XUUDZRPELH�GHSRVLW�KDV�D� ORQJ�KLVWRU\�RI�PLQLQJ��FRPPHQFLQJ�ZLWK�VPDOO� VFDOH�
FRSSHU�PLQLQJ�IURP����� WR�������0RGHUQ�H[SORUDWLRQ�DQG�PLQLQJ�FRPPHQFHG�LQ������ZKHQ�V\VWHPDWLF�
JULG� GULOOLQJ� RI� WKH� GHSRVLW� ZDV� XQGHUWDNHQ�� ZKLFK� OHG� WR� RSHQ� SLW� PLQLQJ� RI� WKH� GHSRVLW� WR� D� GHSWK� RI�
DSSUR[LPDWHO\ ���P��EHWZHHQ������WR������ 'HYHORSPHQW�RI�DQ�XQGHUJURXQG�PLQH�ZDV�VWDUWHG�LQ������
DQG� VXEVHTXHQWO\ VXVSHQGHG� GXH� HFRQRPLF� FRQGLWLRQV�� ,Q� 'HFHPEHU� ����� XQGHUJURXQG� PLQLQJ� UH�
FRPPHQFHG�DQG�KDV�EHHQ�RQJRLQJ�VLQFH�WKHQ��

0XUUDZRPELH�FRSSHU�RUH LV�WUHDWHG�DW�WKH�7ULWWRQ�RUH�SURFHVVLQJ�SODQW�E\�IORWDWLRQ RI�VXOSKLGH�PLQHUDOV WR�
SURGXFH�D�FRSSHU�FRQFHQWUDWH�SURGXFW� &RQFHQWUDWH�LV�WUDQVSRUWHG�IURP�WKH�SURFHVVLQJ�SODQW E\�WUXFN�DQG�
WKHQ�E\�UDLO�WR�WKH�SRUW�RI�1HZFDVWOH� ,W�LV WKHQ�VKLSSHG�LQ�������W�WR�������W�ORWV�WR�VPHOWHUV�LQ�WKH�$VLD�
3DFLILF�UHJLRQ� $OO FRQFHQWUDWH�LV�VROG�XQGHU�FRQWUDFW�WR�WKH�WUDGHU�*OHQFRUH�,QWHUQDWLRQDO��

7KH�UHSRUWHG�0XUUDZRPELH�0LQHUDO�5HVRXUFH HVWLPDWH�LV�DQ�XSGDWH�RI�WKH�SUHYLRXV ���� HVWLPDWH� 7KH�
XSGDWHG�HVWLPDWH�XVHG�IRU������UHSRUWLQJ�LV�EDVHG�RQ�DGGLWLRQDO�GLDPRQG�GULOOLQJ�LQFOXGLQJ�JUDGH�FRQWURO
DQG�UHVRXUFH�GHILQLWLRQ�SURJUDPV���7KH�JHRORJLFDO�LQWHUSUHWDWLRQ�DQG��'�PRGHOV�KDYH�EHHQ�XSGDWHG�EDVHG�
RQ�D�FRPELQDWLRQ�RI�GULOO�KROH�GDWD�DQG�XQGHUJURXQG�GHYHORSPHQW� WKURXJK�WKH�PLQHUDOLVHG�V\VWHP� 7KH�
XSGDWHG�HVWLPDWH�DFFRXQWV�IRU�GHSOHWLRQ GXH�WR�PLQLQJ DW���WK -XQH�������

7KLV 2UH�5HVHUYH�HVWLPDWH�LV�DQ�XSGDWH�RI�WKH�SUHYLRXV����� HVWLPDWH��7KH�XSGDWHG�HVWLPDWH�XVHV WKH�QHZ�
�����0LQHUDO�5HVRXUFH�DQG�DOORZV�IRU�GHSOHWLRQ�GXH�WR�PLQLQJ��7KHUH�DUH�QR�VLJQLILFDQW�FKDQJHV�LQ�PLQLQJ�
PHWKRG�RU�HFRQRPLF�HYDOXDWLRQ�LQ�WKLV�QHZ�HVWLPDWH�

��� /2&$7,21�

7KH�0XUUDZRPELH�GHSRVLW�LV�ORFDWHG��� NLORPHWHUV QRUWK�ZHVW RI�WKH�UXUDO�WRZQVKLS�RI�1\QJDQ�LQ�FHQWUDO�
16: DQG�� NLORPHWHUV WR� WKH�ZHVW�RI� WKH�VPDOO�VHWWOHPHQW�RI�*LULODPERQH��$XVWUDOLD��VHH )LJXUH����7KH�
0XUUDZRPELH�PLQH�LV����NLORPHWHUV E\�URDG�WR�WKH�QRUWK�RI�WKH�7ULWWRQ�RUH�SURFHVVLQJ�SODQW�DQG�WKH�7ULWWRQ�
XQGHUJURXQG�PLQH��

7KH�0XUUDZRPELH� GHSRVLW� LV� LQ FORVH� SUR[LPLW\� WR� FOXVWHU� RI� VLPLODU� GHSRVLWV�� 1RUWK� (DVW�� /DUVHQ�� DQG�
+DUWPDQ¶V PLQHV�� �ORFDWHG� �� NLORPHWHUV QRUWK� RI� 0XUUDZRPELH XQGHUJURXQG�PLQH��� 7KH�PRUH� UHFHQWO\
GLVFRYHUHG�DQG�XQPLQHG $YRFD�7DQN�GHSRVLW�LV�DQRWKHU���NLORPHWHUV IXUWKHU�QRUWK��0XUUDZRPELH�GHSRVLW�
LV�WKH�ODUJHVW�RI�WKHVH�GHSRVLWV�E\�D�VLJQLILFDQW�PDUJLQ�

7KH�GHSRVLW�LV�ORFDWHG�RQ�0/�����DQG�ZLWKLQ�(/������%RWK�OHDVHV�DUH�KHOG�E\�7ULWWRQ�5HVRXUFHV 3W\�/WG��
7KH� PLQLQJ� OHDVH�� 0/������ ZDV� RULJLQDOO\� HVWDEOLVKHG� IRU� RSHQ� SLW� PLQLQJ� RI� WKH� 0XUUDZRPELH� SLW��
8QGHUJURXQG�PLQLQJ�RSHUDWLRQV�DUH�SHUPLWWHG�RQ�WKH�PLQLQJ�OHDVH��
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)LJXUH����/RFDWLRQ�DQG�OHDVH�RXWOLQHV�IRU�WKH�0XUUDZRPELH�GHSRVLW�

��� +,6725<

&RSSHU�PLQLQJ�FRPPHQFHG�DW WKH�*LULODPERQH�DUHD�LQ������ZLWK�WKH�RSHQLQJ�RI�WKH�*LULODPERQH�&RSSHU�
0LQH�� 7KLV� PLQH� ZRUNHG WKH� XSSHU� OHYHOV� RI� WKH� 0XUUDZRPELH� GHSRVLW�� %HWZHHQ� ����� DQG� ����� LW� LV�
HVWLPDWHG RYHU�������W�RI�RUH�ZDV�PLQHG� IURP�*LULODPERQH�DQG�YDULRXV VPDOO�FRSSHU�VKRZV�ZLWKLQ� WKH�
UHJLRQ�

)URP������1RUG�$XVWUDOH[�1RPLQHHV�3W\�/WG�UDQ�DQ�H[SORUDWLRQ�SURJUDP�WR�UH�DVVHVV�WKH 0XUUDZRPELH�
GHSRVLW� FRSSHU� PLQHUDOLVDWLRQ� E\� JULG� GULOOLQJ�� ,Q� ����� 1RUG� H[WHQGHG� LWV� FRYHUDJH� E\� SXUFKDVLQJ WKH
H[SORUDWLRQ�OLFHQFH�FRYHULQJ�WKH�ZLGHU UHJLRQDO DUHD��,Q������1RUG�LQLWLDWHG�D�IHDVLELOLW\�VWXG\ WR�LQYHVWLJDWH�
WKH�FRQVWUXFWLRQ�RI�D�FRSSHU�RUH�PLQLQJ�DQG�SURFHVVLQJ�E\�KHDS� OHDFK�RSHUDWLRQ��$OVR� LQ������ 6WUDLWV�
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0LQLQJ�3W\�/WG�DFTXLUHG�D�����VKDUH�WR EHFRPH�D�MRLQW�YHQWXUH SDUWQHU RQ�WKH�SURMHFW��6WUDLWV�EHFDPH�WKH�
�����RZQHU�XSRQ�WKH�ZLWKGUDZDO�RI�1RUG�DQG�RZQHUVKLS�KDV�SDVVHG�WR�$HULV�5HVRXUFHV�WKURXJK�FRUSRUDWH�
UHVWUXFWXUH�DQG�QDPH�FKDQJH�

,Q�2FWREHU������SURMHFW�GHYHORSPHQW�RI�WKH�*LULODPERQH�&RSSHU�0LQH�FRPPHQFHG ZLWK RSHQ�SLW�PLQLQJ�RI�
WKH�0XUUDZRPELH�GHSRVLW��%\�)HEUXDU\����� VWDFNLQJ RI�WKH�KHDS�OHDFK�SDGV�KDG�EHJXQ�DQG�LQ�0D\�������
D�VROYHQW�H[WUDFWLRQ�DQG�HOHFWUR�ZLQQLQJ SODQW�ZDV�FRPSOHWHG� DQG�FRSSHU�FDWKRGH�SURGXFWLRQ�FRPPHQFHG��
)ROORZLQJ�VXFFHVV�IURP�H[SORUDWLRQ�ZRUN�WKH�QRUWKHUQ�GHSRVLWV� �1RUWK�(DVW��+DUWPDQ¶V�DQG�/DUVHQ¶V���ZHUH�
GLVFRYHUHG DQG� PLQLQJ FRPPHQFHG� DW� WKHVH� *LULODPERQH� QRUWK� PLQHV� LQ� ��WK -XQH� ����� &RSSHU�
SURGXFWLRQ�E\�VROYHQW�H[WUDFWLRQ�DQG�HOHFWUR�ZLQQLQJ FRQWLQXHG�XQWLO�������2YHU�WKLV�SHULRG�RI� WLPH�� IRXU�
RSHQ� SLWV� �WKUHH� DW� *LULODPERQH 1RUWK�� /DUVHQ¶V� SLW�� 1RUWK� (DVW� SLW� DQG� +DUWPDQ¶V� SLW�� DQG� WKH� ODUJHU�
0XUUDZRPELH�SLW���ZHUH�PLQHG�H[WUDFWLQJ FRSSHU�R[LGH�RUH�LQ�WKH�XSSHU��ZHDWKHUHG�SDUW�RI�WKH�GHSRVLWV��
0LQLQJ�WHUPLQDWHG�LQ�WKH�SLWV�ZKHQ�WKH�PLQHUDOLVDWLRQ�WXUQHG�WR�VXOSKLGHV�WKDW�FRXOG�QRW�H[WUDFW�FRSSHU�E\�
WKH�OHDFK�SURFHVV�EHLQJ�XVHG��6XOSKLGH�RUH�W\SHV�ZKLFK�RFFXU�EHQHDWK�WKHVH�SLWV�LQ�WKH�XQZHDWKHUHG�URFN�
PDVVHV�ZHUH�QRW DPHQDEOH�WR�KHDS�OHDFKLQJ�DQG�WKHUHIRUH�ZHUH�QRW�PLQHG�

,Q������������ D����NW�SDUFHO�RI�VXOSKLGH�RUH�ZDV�H[WUDFWHG�IURP�WKH�EDVH�RI�WKH�0XUUDZRPELH�RSHQ�SLW��
7KLV�RUH�ZDV�XVHG�WR�DVVLVW�ZLWK�WKH�FRPPLVVLRQLQJ�RI�WKH�7ULWWRQ�RUH�SURFHVVLQJ�SODQW��ORFDWHG��� NLORPHWUHV�
WR�WKH�VRXWK E\�VHDOHG�URDG�

,Q� 6HSWHPEHU� ����� D� FRSSHU� FHPHQWDWLRQ� SODQW� ZDV� RSHQ� DW� WKH� *LULODPERQH� VLWH�� 7KH� SODQW� ZDV�
FRQVWUXFWHG DV�D�ORZ�FRVW SURFHVV�WR�H[WUDFW�WKH�FRSSHU�UHPDLQLQJ�LQ�WKH�KHDS�OHDFK�SDGV��&RSSHU�FHPHQW�
FDQ�EH�UHFRYHUHG�IURP�OHDFK�OLTXRU�ZLWK�YHU\�ORZ�FRSSHU�FRQWHQW�WKDW�LV�QRW�VXLWDEOH�IRU�WKH�VROYHQW�H[WUDFWLRQ�
PHWKRG��$V�WKH�KHDS�OHDFK�SDGV�KDYH�DJHG�WKH�FRSSHU�FRQWHQW�LQ�OHDFK�OLTXRU�KDV�FRQWLQXHG�WR�GHFOLQH�
JUDGXDOO\�RYHU�WLPH�

,Q�HDUO\����� D�SURMHFW�WR�PLQH�WKH�VXOSKLGH�SRUWLRQ�RI�WKH�0XUUDZRPELH�GHSRVLW� IURP�XQGHUJURXQG ZDV�
FRPPHQFHG��ZLWK�RUH�WR�EH�WUHDWHG�LQ�WKH�7ULWWRQ�RUH�SURFHVVLQJ�SODQW�WKDW�ZDV�E\�WKHQ RSHUDWLRQDO��$ SRUWDO�
ZDV�HVWDEOLVKHG�RII�WKH�RSHQ�SLW�UDPS������P�EHORZ�VXUIDFH���DQG�D�GHFOLQH�GHYHORSHG�WR�D�GHSWK�RI����P�
EHORZ�VXUIDFH��7KHUH�ZDV�OLPLWHG�GHYHORSPHQW�FRPSOHWHG�RQ�WKH�����ORGH�WKDW�GRPLQDWHV�WKH�GHSRVLW�DW�
WKLV�OHYHO��+RZHYHU� WKH�SURMHFW�ZDV�VKRUW�OLYHG�ZLWK�RSHUDWLRQV�EHLQJ SODFHG�RQ�FDUH�DQG�PDLQWHQDQFH�LQ�
1RYHPEHU������LQ�UHVSRQVH�WR�WKH�JOREDO�ILQDQFLDO FULVLV��*)&��DQG�D�ODFN�RI�FDSLWDO�IXQGLQJ��

8QGHUJURXQG�PLQLQJ DW�0XUUDZRPELH UHFRPPHQFHG�LQ�'HFHPEHU����� IROORZLQJ�FORVXUH�RI�WKH�DGMDFHQW�
1RUWK�(DVW�DQG�/DUVHQ¶V�PLQH� 0LQLQJ�FUHZV�DQG�HTXLSPHQW�ZHUH�SURJUHVVLYHO\�WUDQVIHUUHG�IURP�1RUWK (DVW
DQG�/DUVHQ¶V�XQGHUJURXQG�PLQHV�WR�WKH�0XUUDZRPELH�XQGHUJURXQG�PLQH�GHYHORSPHQW��7KH�FORVXUH�RI�WKH�
1RUWK�(DVW�DQG�/DUVHQ¶V XQGHUJURXQG PLQHV�RSHQHG�VSDUH�FDSDFLW\�LQ�WKH�7ULWWRQ�RUH�SURFHVVLQJ�SODQW�WKXV�
HQFRXUDJLQJ�WKH�UH�RSHQLQJ�RI�WKH�0XUUDZRPELH�XQGHUJURXQG�PLQH�DV�D�UHSODFHPHQW�VRXUFH�RI�RUH�

�� *(2/2*<

&RSSHU� PLQHUDOLVDWLRQ� DW� WKH� 0XUUDZRPELH� GHSRVLW� LV� KRVWHG� ZLWKLQ� HDUO\� WR� PLG�2UGRYLFLDQ� WXUELGLWH�
VHGLPHQWV�� IRUPLQJ�SDUW�RI� WKH�*LULODPERQH�*URXS��7XUELGLWH� OLWKRORJLHV� UDQJH� IURP�VKDOH��VLOWVWRQH�� ILQH�
JUDLQHG VDQGVWRQH�DQG�RFFDVLRQDO�PHGLXP�FRDUVH�JUDLQHG�VDQGVWRQHV���2FFDVLRQDO�PDILF�VLOOV�LQWUXGH�WKH�
VHGLPHQW� SDFNDJH�� � 6HYHUDO� UHJLRQDO� GHIRUPDWLRQ� HYHQWV� DUH� HYLGHQW� DW� WKH� 0XUUDZRPELH� GHSRVLW���
6XOSKLGHV��S\ULWH�DQG�FKDOFRS\ULWH��RFFXU�DORQJ�VLWHV�RI�GLODWLRQ�DVVRFLDWHG�ZLWK�D�ODWHU�GXFWLOH�GHIRUPDWLRQDO
HYHQW� 3RVW�PLQHUDOLVDWLRQ�IDXOWLQJ�LV�FRPPRQ�LQ�WKH�IRUP�RI�QRUWK�VRXWK�VWULNLQJ��PLQH�JULG��JUDSKLWLF�IDXOWV�

7KH� 0XUUDZRPELH� GHSRVLW FRQVLVWV� RI� VHYHUDO� HORQJDWH� VXOSKLGH� HQYHORSHV� RULHQWDWHG� SDUDOOHO� WR� D�
SHUYDVLYH�6� IDEULF�ZKLFK�LV� LQWHUSUHWHG�DV�IRUPLQJ�SDUDOOHO� WR�EHGGLQJ� 7KH�HORQJDWH�VXOSKLGH�ORGHV�DUH�
GHILQHG�E\�D�ORQJ�GRZQ�GLS�D[LV������P��DQG�D�VKRUWHU�VWULNH�����P�WR����P��DQG�WKLFNQHVV�� ��P���7R�
GDWH�HOHYHQ�VXOSKLGH�ORGHV�KDYH�EHHQ�GLVFRYHUHG�DW�0XUUDZRPELH�ZLWK�WKH��������� DQG���� ORGHV�WKH�
ODUJHVW�GLVFRYHUHG�WR�GDWH���6XOSKLGH�PLQHUDOLVDWLRQ�LV�GRPLQDWHG�E\�S\ULWH�DQG�FKDOFRS\ULWH��ZKLFK�YDULHV�
IURP�PDVVLYH�S\ULWH�����FKDOFRS\ULWH�WR�HUUDWLF�VWULQJHU�S\ULWH�FKDOFRS\ULWH�YHLQV�� �6XOSKLGH�PLQHUDOLVDWLRQ�
SLQFK�DQG�VZHOOV�ZKLFK�LV�LQ�SDUW�D�UHVXOW�RI�ERXQGLQJ�JUDSKLWLF�IDXOW�]RQHV�GHIRUPLQJ�WKH�PLQHUDOLVHG�OHQVHV��
3RVW�PLQHUDOLVDWLRQ�IDXOWLQJ��LQ�SDUWLFXODU�JUDSKLWLF�IDXOWV�WUHQG�DW�DQ�REOLTXH�DQJOH��DSSUR[LPDWHO\������WR�
PLQHUDOLVDWLRQ�� � 7KH� JUDSKLWLF� IDXOWV� FRQVWUDLQ� WKH� QRUWKHUQ� VWULNH� H[WHQVLRQV� RI� WKH� 0XUUDZRPELH�
PLQHUDOLVHG�V\VWHP�



3DJH���

0XUUDZRPELH�GHSRVLW�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�(VWLPDWH����-XQH�����

��� 5(6285&(�(67,0$7,21�02'(/

7KH�0LQHUDO�5HVRXUFH�HVWLPDWHV IRU�WKH�0XUUDZRPELH�GHSRVLW�KDYH�EHHQ�UHSRUWHG�XVLQJ�WKH�ODWHVW JHRORJ\�
EORFN�PRGHO �PXBJFBEPB����MXQ���EPI����(VWLPDWLRQ�GRPDLQV�LQFOXGHG�ZLWK�WKH�EORFN�PRGHO�DUH�EDVHG�
RQ�D�QRPLQDO������FRSSHU�LQWHUSUHWDWLRQ��� 'ULOO�VSDFLQJ�WKURXJK�D�PDMRULW\�RI�WKH�NQRZQ�0LQHUDO�5HVRXUFH�
LV�GHILQHG�E\�D���P�[���P�GULOO�VSDFLQJ�WR�WKH������P5/�OHYHO�DQG�IRFXVHG�RQ ORGHV��������������������
DQG�WKH�XSSHU�SRUWLRQ�RI�WKH�KDQJLQJ ZDOO��+:��ORGHV�����WR����� 0LQHUDOLVDWLRQ�GHILQHG�RQ�D���P�[���P�
WR� ��P� [� ��P� GULOO� VSDFLQJ� LV� JHQHUDOO\� FODVVLILHG� DV� ,QGLFDWHG� 0LQHUDO� 5HVRXUFH�� 'ULOOLQJ� EHORZ� WKH�
�����P5/�EHFRPHV�SURJUHVVLYHO\�ZLGH�VSDFHG��DYHUDJH���P�[���P��WR�WKH������P5/�OHYHO��0LQHUDOLVDWLRQ�
GHILQHG�EHORZ�WKH������P5/�OHYHO�LV�FODVVLILHG�DV�,QIHUUHG�0LQHUDO�5HVRXUFH�� 7KH�HVWLPDWLRQ�PHWKRG�XVHG�
LV�2UGLQDU\�.ULJLQJ�

5HIHU�WR )LJXUH���DQG�)LJXUH���ZKLFK�RXWOLQHV�WKH�ORFDWLRQ�RI�WKH�FODVVLILHG�0LQHUDO�5HVRXUFH�XVHG�IRU�WKH�
UHSRUWLQJ�RI�WKH�0XUUDZRPELH�5HVRXUFH�DV�DW���WK -XQH�������

��� 0,1(5$/�5(6285&(�&87�2))�*5$'(

$�ERXQGLQJ������FRSSHU�JUDGH�VKHOO�LV�XVHG�WR�FRQVWUDLQ�JUDGH�HVWLPDWHV�IRU�WKH�0XUUDZRPELH�GHSRVLW���$�
�����FRSSHU�FXW�RII JUDGH�ZDV�VHOHFWHG�EDVHG�RQ�ORJ�SUREDELOLW\�SORWV�RI�FRSSHU�PLQHUDOLVDWLRQ�ZLWKLQ�DQG�
VXUURXQGLQJ�WKH�0XUUDZRPELH�V\VWHP���*HRORJLFDO�LQWHUSUHWDWLRQ�KDV�GHILQHG�PXOWLSOH�PLQHUDOLVHG�OHQVHV�
GLSSLQJ�PRGHUDWHO\�WR�WKH�HDVW���)LYH PLQHUDOLVHG�ORGHV�������������������� DQG���� DUH�PRUH�VLJQLILFDQW�LQ�
VL]H� WKDQ� WKH� UHPDLQLQJ� ORGHV�� � 'ULOOLQJ� WKURXJKRXW� ILQDQFLDO� \HDU� ����� KDV� GHILQHG� WKUHH� QHZ� ORGHV�
VXUURXQGLQJ�WKH�H[LVWLQJ�+:�ORGHV���7KH�QHZO\�GHILQHG�ORGHV�����������DQG�����DUH�VPDOOHU�LQ�VL]H�WKDQ�
WKH� ODUJHU� ���� +:� ORGH� $� ORZHU� JUDGH� KDOR� VXUURXQGV� WKH� PLQHUDOLVHG� ORGHV� ZKLFK� HQFRPSDVVHV�
EDFNJURXQG�FRSSHU�PLQHUDOLVDWLRQ�ZLWK�WKH�RFFDVLRQDO�������FRSSHU LQWHUVHFWLRQ�ZKLFK�UHSUHVHQW�LVRODWHG�
LQWHUVHFWLRQV�RI�OLPLWHG�FRQWLQXLW\��%ORFN�JUDGHV�DUH�LQWHUSRODWHG�ZLWKLQ�HDFK�GRPDLQ�XVLQJ�RUGLQDU\�NULJLQJ���

:LWKLQ�WKH�ERXQGLQJ������FRSSHU�JUDGH�VKHOOV�0LQHUDO�5HVRXUFH�LV�UHSRUWHG�DW�D�EORFN�FXW�RII�JUDGH�RI������
FRSSHU��0LQHUDO�5HVRXUFH�LV�TXRWHG�DV�PDWHULDO�DW�RU�DERYH�D������FRSSHU�EORFN�FXW�RII�JUDGH��$SSOLFDWLRQ�
RI�WKLV�FXW�RII�JUDGH�H[FOXGHV�EORFNV�EHORZ������FRSSHU�WKDW�H[LVW�ZLWKLQ�WKH�JUDGH�VKHOOV��



3DJH���

0XUUDZRPELH�GHSRVLW�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�(VWLPDWH����-XQH�����

)LJXUH����/RQJ�VHFWLRQ�YLHZ�ORRNLQJ�ZHVW�DW�WKH�UHSRUWHG�0XUUDZRPELH�GHSRVLW�0LQHUDO�
5HVRXUFH�DW���WK -XQH������SRVLWLRQ��JUHHQ�VROLG�±�,QGLFDWHG��EOXH�VROLG�±�,QIHUUHG�DQG�JUH\�

VROLGV�±���WK -XQH������GHSOHWLRQ�ZLUHIUDPHV��



3DJH���

0XUUDZRPELH�GHSRVLW�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�(VWLPDWH����-XQH�����

)LJXUH�����3ODQ�YLHZ�VKRZLQJ WKH�UHSRUWHG�0XUUDZRPELH�GHSRVLW�0LQHUDO�5HVRXUFH�DW���WK -XQH�
�����SRVLWLRQ �JUHHQ�VROLG�±�,QGLFDWHG��EOXH�VROLG�±�,QIHUUHG�DQG�JUH\�VROLGV�±���WK -XQH������
GHSOHWLRQ�ZLUHIUDPHV��

�� 0,1,1*

7KH�0XUUDZRPELH�GHSRVLW� LV�FXUUHQWO\�EHLQJ�PLQHG�E\�XQGHUJURXQG�PHWKRGV��)XWXUH�PLQLQJ�ZLOO� LQFOXGH�
RSHQ�SLW�SURGXFWLRQ��6HSDUDWH�2UH�5HVHUYH�HVWLPDWHV�DUH�UHSRUWHG�IRU�WKH�XQGHUJURXQG�DQG�RSHQ�SLW�PLQHG�
RUH�

8QGHUJURXQG�PLQLQJ�LV�LQ�SURJUHVV�XQGHU�WKH�H[LVWLQJ����P�GHHS�RSHQ�SLW��7KH�XQGHUJURXQG�RSHUDWLRQ�LV�
DFFHVVHG�YLD�D�SRUWDO�LQ�WKH�1RUWK�ZDOO�RI�WKH�SLW��$�VWDQGDUG���LQ���GHFOLQH�LV�GHYHORSHG�LQ�WKH�IRRWZDOO�RI�
WKH�GHSRVLW�DQG�PLQLQJ�LV�E\�VPDOO�RSHQ�VWRSHV�

)XWXUH�RSHQ�SLW�PLQLQJ�ZLOO�EH�DQ�H[SDQVLRQ��E\�SXVK�EDFN�RI�WKH�VRXWK�HDVWHUQ�ZDOO� WR�UHFRYHU�WKH�UHPQDQW�
VKDOORZ�UHVRXUFH��7KH�SLW�H[SDQVLRQ� LV�VFKHGXOHG� WR�EH�PLQHG�DV� WKH� ODVW�VWDJH�RI�SURGXFWLRQ� IURP� WKH�
GHSRVLW��7KLV�ZLOO�DYRLG�WKH�FRPSOLFDWLRQV�RI�VLPXOWDQHRXVO\�PLQLQJ�D�SLW�DERYH�DQ�RSHUDWLQJ�XQGHUJURXQG�
PLQH��1R�FURZQ�SLOODU�ZLOO�EH�OHIW�WR�VHSDUDWH�RSHQ�SLW�DQG�WKH�XQGHUJURXQG�ZRUNLQJV�

7KH�EDVH�RI�WKH�H[LVWLQJ�SLW�YRLG�LV�DW�����P5/�����P�EHORZ�VXUIDFH���3RUWDO�DFFHVV�WR�WKH�XQGHUJURXQG�
PLQH�LV�ORFDWHG�DW�����P5/������P�EHORZ�VXUIDFH��

��� 81'(5*5281'�0,1,1*

7KH�GHSRVLW�KDV�PXOWLSOH�ORGHV�RI�PLQHUDOLVDWLRQ�WKDW�DUH�VHSDUDWHG�E\�ZDVWH��7KH�ORGHV�DUH�QXPEHUHG�����
WKURXJK� WR���� DQG�PRGHOOHG�DV�VHSDUDWH�JHRORJ\�GRPDLQV��0LQLQJ�PHWKRGV�YDU\�VOLJKWO\�EHWZHHQ� WKH�
ORGHV� 1RW�DOO�ORGHV�DUH�HFRQRPLF�WR�PLQH�

7KH� XQGHUJURXQG� PLQH� LV DFFHVVHG� E\� D� GHFOLQH� PLQHG� DW� �P� YHUWLFDO LQ� �P� KRUL]RQWDO�� 0LQLQJ� XVHV�
FRQYHQWLRQDO�PRELOH�HTXLSPHQW�FRPPRQO\�XVHG�LQ�$XVWUDOLDQ�PLQHV��2UH�DQG�ZDVWH�DUH�KDXOHG�WR�VXUIDFH�
E\�GLHVHO�SRZHUHG�WUXFN��2UH�LV�KDXOHG�IURP�WKH�0XUUDZRPELH�VLWH�WR�WKH�7ULWWRQ�RUH�SURFHVVLQJ�SODQW�E\�
URDG�WUDLQ�WUXFNV�



3DJH���

0XUUDZRPELH�GHSRVLW�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�(VWLPDWH����-XQH�����

7KH�XQGHUJURXQG�PLQLQJ�PHWKRG�LV�VPDOO�RSHQ�VWRSHV��RU�EHQFK�VWRSHV��IROORZHG�E\�EDFNILOO�ZLWK�GU\�ZDVWH�
URFN�ILOO��0LQLQJ�VHTXHQFH�LV�ERWWRP�XSZDUGV��&HPHQWHG�URFN�ILOO�LV�XVHG�ZKHUH�EDFNILOO�ZDOOV�DUH�H[SRVHG�
DORQJ�VWULNH� LQ�WKH�H[WUDFWLRQ�VHTXHQFH� /RGHV�DUH�JHQHUDOO\�PLQHG�IURP�WKH�KDQJLQJ�ZDOO�SRVLWLRQ�EDFN�
WRZDUGV�WKH�IRRWZDOO��

3UHGRPLQDQWO\�D VXEOHYHO�LQWHUYDO�RI���P�YHUWLFDO�LV�XVHG��7KH�LQWHUYDO�LV�VHOHFWHG�WR�DOORZ�IRU�IOH[LELOLW\�LQ�
GHVLJQ�WR�DGDSW�WR�UDSLG�FKDQJH�LQ�WKH�JHRORJ\�LQ�WKH�YHUWLFDO�GLPHQVLRQ��7KHUH�DUH�VLJQLILFDQW�VWUXFWXUDO�
FRQWUROV �IDXOWV�� RYHU WKH� PLQHUDOLVDWLRQ� WKDW� LQIOXHQFH� WKH� VKRUW� VFDOH� JHRORJ\�� DQG� WKHVH� PXVW� EH�
FRQVLGHUHG�LQ�ILQDO�VWRSH�GHVLJQ��$���P�VXEOHYHO�LQWHUYDO�LV�LPSRUWDQW�WR�VXSSRUW�WKLV�GHVLJQ�IOH[LELOLW\�

6XE�OHYHO�RSHQ�VWRSH�PLQLQJ�JHQHUDOO\�H[WUDFWV�WKH�IXOO�ZLGWK�RI�WKH�RUHERG\�DQG���P�DORQJ�VWULNH��
6WRSH�VWDELOLW\� LV�FKDOOHQJHG� LQ�VRPH�VWRSHV�WKDW�DUH�FORVH�WR�VKHDU�VWUXFWXUHV LQ� WKH�KDQJLQJ�ZDOO��7KH�
VKHDUV�RIWHQ�FRQWDLQ�ORZ�VWUHQJWK�JUDSKLWH�URFN�WKDW�LV�GLIILFXOW�WR�NHHS�VWDEOH��8VH�RI�VWLII�FHPHQWHG�URFNILOO�
DQG�VKRUW�VWULNH�OHQJWKV�RQ�VWRSHV�KHOSV�WR�FRQWURO�GLOXWLRQ��

&URZQ�SLOODUV�ZLOO�EH�OHIW�DW�WZR�ORFDWLRQV�ZKHUH�ORVV RI�UHVRXUFH�LV�PLQLPDO GXH�WR�KRUL]RQWDO�RIIVHW�RI�WKH�
ORGHV��7KH�FURZQ�SLOODUV�DUH�QRW�LQFOXGHG�LQ�WKH�2UH�5HVHUYH��DOWKRXJK�WKH\�PD\�EH�H[WUDFWHG�LI�JHRWHFKQLFDO�
FRQGLWLRQV�DUH�IRXQG�WR�EH�VXLWDEOH�

5HFHQW�H[SORUDWLRQ�GULOOLQJ�KDV�GLVFRYHUHG�QHZ�ORGHV�ORFDWHG�LQ�D�KDQJLQJ�ZDOO�SRVLWLRQ�DQG�WR�WKH�1RUWK�RI�
WKH�RULJLQDO�RUH�ERGLHV��7KHVH�ORGHV�KDYH�EHHQ�SUHOLPLQDU\�QDPHG�����������DQG������*HRORJ\�PRGHOOLQJ�
LV�RQJRLQJ�WR�EHWWHU�GHILQH�WKLV�QHZ�PLQHUDOLVDWLRQ��0LQLQJ�PHWKRGV�IRU�WKLV�QHZ�PDWHULDO�ZLOO�EH�WKH�VDPH�
DV�XVHG�KLVWRULFDOO\�LQ�WKH�PLQH�

��� 23(1�3,7�0,1,1*

0LQLQJ�RI�D����WR���P ZLGH SXVKEDFN�RI�WKH�HDVW�ZDOO�RI�WKH�RSHQ�SLW�ZLOO�H[SRVH�����PLOOLRQ WRQQH RI�RUH�LQ�
WKH�ZDOO�DQG�DW�WKH�EDVH�RI�WKH�RSHQ�SLW��7KH�UHODWLYHO\�QDUURZ�SXVK�EDFN�FDQ�EH�PLQHG�XVLQJ�D�FRPELQDWLRQ�
RI�QHZ�UDPS�LQ�WKH�XSSHU�IHZ�EHQFKHV��WKHQ�FRQQHFWLQJ�WR�WKH�ROG�UDPS�ORFDWHG�RQ�WKH�ZHVWHUQ�RU�IRRWZDOO�
VLGH�RI�WKH�GHSRVLW��7KLV�DOORZV�HIIHFWLYH�PLQLQJ�RI�WKH�QDUURZ�SXVK�EDFN�ZLWKRXW�QHHG�IRU�D�QHZ�UDPS�WR�
IXOO�GHSWK�RI�WKH�SLW��UHGXFLQJ�ZDVWH�WR�RUH�VWULS�UDWLRV�

6XLWDEOH�ZDVWH�PLQHG�IURP�WKH�SLW�H[WHQVLRQ�ZLOO�EH�XVHG�WR�FDS�WKH�ROG�KHDS�OHDFK�SDGV�DV�SDUW�RI�ILQDO�
PLQH�FORVXUH��:DVWH PLQLQJ�FRVWV�IRU�WKH�LQLWLDO�EHQFKHV�DUH�VXEVLGL]HG�E\�FORVXUH�FRVWV�IRU�WKH�DGMDFHQW�
KHDS�OHDFK�SDGV��7KH�FORVXUH�RI�WKH�OHDFK�SDGV�UHTXLUHV�WKHP�WR�EH�FRYHUHG�ZLWK�URFN�DQG�VRLO��7KLV�PDWHULDO�
ZLOO�KDYH�WR�EH�UHFRYHUHG�IURP�ZDVWH�GXPSV�RU�TXDUULHG�LI�LW LV�QRW�WR�EH�PLQHG�IURP�WKH�0XUUDZRPELH�SLW�
H[SDQVLRQ�

1R�FURZQ�SLOODU�ZLOO�EH�OHIW�EHWZHHQ�RSHQ�SLW�H[SDQVLRQ�DQG�WKH�XQGHUJURXQG�ZRUNLQJV��7KH�RSHQ�SLW�LV�WR�
QRPLQDOO\�VFKHGXOHG�WR�EH�PLQHG�DIWHU�WKH�FRPSOHWLRQ�RI�WKH�XQGHUJURXQG��ZKHQ�WKHUH�ZLOO�EH�OHVV LQWHUDFWLRQ�
ULVNV�

:DVWH�DQG�RUH�PLQLQJ�ZLOO�EH�E\�FRQYHQWLRQDO�H[FDYDWRU�DQG�WUXFN�IROORZLQJ�OLJKW�EODVWLQJ��7UXFNV�RI�����WR�
����WRQQH�FDSDFLW\�VL]H�DQG�VXLWDEO\�PDWFKHG�H[FDYDWRUV�ZLOO�EH�XVHG�

7KH�0XUUDZRPELH�SLW�KDV�EHHQ�RSHQ�WR�D�FXUUHQW�GHSWK�RI����P�EHORZ�VXUIDFH�IRU�ORQJHU�WKDQ�WHQ�\HDUV�
ZLWK�QR�IDLOXUH�RI�WKH�ZDOOV��)DLU�WR�JRRG�URFN�PDVV�FRQGLWLRQV�DUH�H[SRVHG�LQ�WKH�FXUUHQW�SLW�DQG�WKH�ZDOOV�
RI�WKH�SLW�H[WHQVLRQ�WRZDUGV�WKH�HDVW�ZLOO�EH�PLQHG�LQ�WKH�VDPH�URFN�FRQGLWLRQV��$�VWDEOH�SLW�H[WHQVLRQ�LV�
H[SHFWHG�XVLQJ�VLPLODU�VORSH�GHVLJQ�SDUDPHWHUV�WR�WKH�FXUUHQW�SLW�

��� 25(�5(6(59(�&87�2))�*5$'(

&RSSHU�JUDGH����FRSSHU��LV�DSSOLHG�DV�WKH�FXW�RII�JUDGH�FULWHULD�

$W�WKH�0XUUDZRPELH�GHSRVLW�WKH�JROG�DQG�VLOYHU�FRQWHQW�RI�WKH�RUH�LV�QRW�KLJK�HQRXJK�WR�ZDUUDQW�WKH�XVH�RI�
D�1HW�6PHOWHU�5HWXUQ�W\SH�FXW�RII�JUDGH��7KH�SUHFLRXV�PHWDOV�FRQWULEXWH�RQO\�PRGHVW�E\�SURGXFW�YDOXH�WR�
WKH�RUH�����WR������3UHFLRXV�PHWDO�YDOXH�LV�LQFOXGHG��ZKHUH�QHFHVVDU\��E\�DSSOLFDWLRQ�RI�DQ�DYHUDJH�FRSSHU�
HTXLYDOHQW�DGMXVWPHQW�RI�WKH�FXW�RII�JUDGH��WKDW�UHIOHFWV�WKH�VPDOO�FRQWULEXWLRQ�E\�WKH�SUHFLRXV�PHWDOV��7KH�
JROG�DQG�VLOYHU�JUDGHV�KDYH�D�PRGHUDWH�FRUUHODWLRQ�ZLWK�WKH�FRSSHU�JUDGHV�LQ�WKH�RUH�



3DJH���

0XUUDZRPELH�GHSRVLW�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�(VWLPDWH����-XQH�����

����� 8QGHUJURXQG�0LQLQJ�2SHQ�6WRSH�&XW�2II�*UDGH

7KH�XQGHUJURXQG�PLQLQJ�2UH�5HVHUYH�GHIDXOW FXW�RII�JUDGH�LV������FRSSHU�IRU�WKH������HVWLPDWH��7KLV�FXW�
RII�DSSOLHV�WR�RUH�IURP�RSHQ�VWRSLQJ�RU�EHQFK�VWRSLQJ�H[WUDFWLRQ�RI�WKH�GRPLQDWH�������������� DQG����
ORGHV�

)RU�WKH�����DQG�����ORGH�WKH�XQGHUJURXQG�PLQLQJ�2UH�5HVHUYH�FXW�RII�JUDGH�LV������FRSSHU�IRU�WKH������
HVWLPDWH��7KH�����ORGH�ZLOO�EH�PLQHG�LQ�D�VHSDUDWH�ORZ�FRVW�H[WUDFWLRQ�FDPSDLJQ�DW�HQG�RI�PLQH�OLIH��VR�D�
ORZHU�FXW�RII�JUDGH�LV�FRQVLGHUHG�DSSURSULDWH�

7KH�FXW�RII�JUDGH�DSSOLHG�LV�QRW�D�EUHDN�HYHQ�YDOXH��VR�WKHUH�LV�QR�VLQJOH�DVVXPHG PHWDO�SULFH��(FRQRPLF�
VWXGLHV�XVH�WKH�FRUSRUDWH�DVVXPSWLRQV�RI�PHWDO�SULFHV�WKDW�FKDQJH�RYHU�WKH�OLIH�RI�WKH�PLQH��WKHVH�EHLQJ�
WDNHQ�IURP�EDQN�DQG�PDUNHW�DQDO\VW�IRUHFDVWV��0LQH�YDOXH�LV�HVWLPDWHG�E\�HFRQRPLF�VWXGLHV��RYHU�D�UDQJH�
RI� SRVVLEOH� FXW�RII� JUDGHV�� GHVLJQV� DQG� SURGXFWLRQ� VFKHGXOHV�� 7KH� FXW�RII� JUDGH� WKDW� GHOLYHUV� WKH� EHVW�
WHFKQLFDO�DQG�HFRQRPLF�UHVXOW�LV�VHOHFWHG�IRU�XVH�LQ�WKH�SUHSDUDWLRQ�RI�WKH�2UH�5HVHUYH�HVWLPDWH�

6HOHFWHG�VWRSHV�IURP�WKH ����ORGH�ZLWK�DYHUDJH�JUDGH�DV�ORZ�DV������FRSSHU�PD\ EH�LQFOXGHG�LQ�WKH�2UH�
5HVHUYH�ZKHUH�WKH\�FDQ�EH�WDNHQ�DW�ORZHU�FRVW�LQ�WKH�PLQLQJ�VHTXHQFH�DQG�DIWHU�HYDOXDWLRQ�LQGLFDWHV�WKH\�
ZLOO�EH�HFRQRPLF��7KH�SURSRUWLRQ�RI�WKLV�PDWHULDO�LQ�WKH�2UH�5HVHUYH�LV�QRW�PDWHULDO��

����� 'HYHORSPHQW�0LQLQJ�&XW�RII�*UDGH

8QGHUJURXQG�GHYHORSPHQW�LQ�RUH�LV�GHVLJQHG�IRU�HDFK�OHYHO�RI�WKH�PLQH�DV�SDUW�RI�WKH�2UH�5HVHUYH�SURFHVV��
7KH�GHYHORSPHQW�GHVLJQ�LV�FRQYHUWHG�WR�D�VROLGV�YROXPH��$Q�HVWLPDWH�RI�GHYHORSPHQW��RU�³-XPER´��RUH�LV�
PDGH� E\� LQWHUURJDWLQJ� WKH� JHRORJ\� EORFN� PRGHO� ZLWKLQ� WKLV� GHYHORSPHQW� GHVLJQ� VROLG� DQG� UHSRUWHG�
VHSDUDWHO\��'HYHORSPHQW�VROLG�YROXPHV�DUH�H[FOXGHG�IURP�WKH�VWRSH�YROXPHV�WR�DYRLG�GRXEOH�FRXQWLQJ�

1R�GLOXWLRQ�DQG�QR�RUH�ORVV�IDFWRUV�DUH�DOORFDWHG�WR�GHYHORSPHQW�RUH��$OO�WKH�0LQHUDO�5HVRXUFH�ZLWKLQ�WKH�
GHVLJQ�GHYHORSPHQW�LV�UHSRUWHG�DV�GHYHORSPHQW�RUH��7KLV�LV�FRQVLVWHQW�ZLWK�PLQH�SUDFWLFH�ZKHUH�PDWHULDO�
DV�ORZ�DV������FRSSHU�FDQ�EH�DVVLJQHG�DV�RUH��RQFH�EURNHQ�LQ�D�GHYHORSPHQW�KHDGLQJ��7KH�QHW�HIIHFW�LV�
WKDW�WKH�FXW�RII�JUDGH�IRU�2UH�5HVHUYH�GHULYHG�IURP�GHVLJQ�GHYHORSPHQW�YROXPHV�LV��JUHDWHU�WKDQ�WKH�0LQHUDO�
5HVRXUFH�FXW�RII�JUDGH��L�H�������FRSSHU�

����� 2SHQ�3LW�0LQLQJ�&XW�2II�*UDGH

7KH�RSHQ�SLW�PLQLQJ�FXW�RII�JUDGH�LV������FRSSHU�

��� 25(�5(6(5(9(�(67,0$7,21�02',)<,1*�)$&7256 )25�81'(5*5281'�0,1,1*

0RGLI\LQJ IDFWRUV�WR�DFFRXQW�IRU�GLOXWLRQ�DQG�RUH�ORVV�DUH�DSSOLHG�LQ�WKH�HVWLPDWLRQ�RI�2UH�5HVHUYHV�

)DFWRUV�IRU�WKH�0XUUDZRPELH�GHSRVLW�KDYH�EHHQ�DVVXPHG�EDVHG�RQ�KLVWRULFDO�H[SHULHQFH�DQG�UHFRQFLOLDWLRQ�
GDWD��)RU�XQGHUJURXQG�PLQLQJ�E\�VPDOO�RSHQ�VWRSH�DQG�EHQFK VWRSLQJ�ZLWK�FHPHQWHG�URFNILOO�WKH�IROORZLQJ�
DVVXPSWLRQV�KDYH�EHHQ�DSSOLHG�LQ�WKH�HVWLPDWH�

)RU�WKH���������������DQG���� ORGHV�
R 'LOXWLRQ�IDFWRU�����WR�����
R 2UH�5HFRYHU\�IDFWRU�������DSSOLHG�DIWHU�GLOXWLRQ�WRQQDJH�LV�DGGHG�WR�WKH�VWRSH�
R 'LOXWLRQ�LV�DVVXPHG�WR�KDYH�QR�PHWDO�FRQWHQW�

)RU�WKH���� DQG���� ORGHV�
R 'LOXWLRQ�IDFWRU� ��������
R 2UH�5HFRYHU\�IDFWRU�������DSSOLHG�DIWHU�GLOXWLRQ WRQQDJH�LV�DGGHG�WR�WKH�VWRSH�
R 'LOXWLRQ�LV�DVVXPHG�WR�KDYH�QR�PHWDO�FRQWHQW�

0XUUDZRPELH�KDV�QR�3URYHG�2UH�5HVHUYH��VR�WKH�PRGLI\LQJ�IDFWRUV�DUH�IRU�3UREDEOH�2UH�5HVHUYH�RQO\�

7KH� 0XUUDZRPELH� VWRSH� GHVLJQV� DUH� EDVHG� RQ� VWRSH� JUDGH� ZLUHIUDPHV� PDQXDOO\� SURGXFHG� E\� VLWH�
HQJLQHHUV��([SHULHQFH�VKRZV�WKDW�GHWDLOHG�VWRSH�GHVLJQ�JHQHUDWHG�IURP�JUDGH�ZLUHIUDPHV�XVXDOO\�UHVXOWV�



3DJH����

0XUUDZRPELH�GHSRVLW�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�(VWLPDWH����-XQH�����

LQ� LQFUHDVH� LQ�VWRSH�VL]H�� UHVXOWLQJ� IURP�HQJLQHHU¶V�DELOLW\� WR�RSWLPL]H�UHFRYHU\�RI� WKH�HFRQRPLF�0LQHUDO�
5HVRXUFH�ZLWK�EHWWHU�LQIRUPDWLRQ�DYDLODEOH�IURP�GHYHORSPHQW�PDSSLQJ��JUDGH�FRQWURO�GULOOLQJ�DQG�JHRORJ\�
PRGHOOLQJ��

����� 5HFRQFLOLDWLRQ�'DWD�IRU�XQGHUJURXQG�PLQLQJ

5HFRQFLOLDWLRQ�DJDLQVW�VWRSHV�PLQHG�LQ�D�IRXU�\HDU SHULRG�IURP�)<�����WR�)<�����LQGLFDWH�WKH�UHVRXUFH�
DQG� UHVHUYH� HVWLPDWHV� DUH� UHDVRQDEOH��0LOO� SURGXFWLRQ� ZDV� D� EOHQG� RI� 7ULWWRQ� DQG�0XUUDZRPELH�PLQH�
SURGXFWLRQ��VR�WKH�UHFRQFLOHG�SURGXFWLRQ�LQFOXGHV�DVVXPSWLRQV�UHJDUGV�DOORFDWLRQ�RI�WRQQDJH�DQG�JUDGH�WR�
HDFK�PLQH�

7DEOH���0LQH�WR�PLOO�UHFRQFLOLDWLRQ�GDWD
)<����� )<����� )<����� )<����

2UH�
N7RQQH

�&X
2UH�

N7RQQH
�&X

2UH�
N7RQQH

��&X
2UH�

.7RQQH
��&X

&ODLP�XVLQJ�VWRSH�VXUYH\�
DQG�JHRORJ\�PRGHO

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

5HFRQFLOHG�PLOO�SURGXFWLRQ ���� ���� ���� ���� ���� ���� ���� ����

��� 25(�5(6(59(�(67,0$7,21�02',)<,1*�)$&7256 )25�23(1�3,7�0,1,1*

0RGLI\LQJ�IDFWRUV�IRU�GLOXWLRQ�DQG�RUH�ORVV�DUH�DSSOLHG�LQ�WKH�HVWLPDWLRQ�RI�2UH�5HVHUYH�

2UH�UHFRYHU\�IDFWRU�RI�����LV�DSSOLHG�

$�GLOXWLRQ�IDFWRU�RI����LV�DSSOLHG��DVVXPLQJ�QLO�FRSSHU�LQ�WKH�GLOXWLQJ�PDWHULDO�

2UH�UHFRYHU\�IURP�EORFNV�FORVH�WR�WKH�HGJH�RI�WKH�H[LVWLQJ�SLW�KDV�EHHQ�UHGXFHG�WR�UHIOHFW�WKH�LPSDFW�RI�RUH�
ORVV�LQ�QDUURZ SXVKEDFN�PLQLQJ�

�� 25(�352&(66,1*

7KH�RUH�PLQHG�IURP�WKH�0XUUDZRPELH�GHSRVLW�LV�SURFHVVHG�DW�WKH�7ULWWRQ�RUH�SURFHVVLQJ�SODQW��)ORWDWLRQ�
PHWKRGV�DUH�XVHG�WR�SURGXFH�D�FRSSHU�FRQFHQWUDWH�SURGXFW��7KH�0XUUDZRPELH�RUH�LV�EOHQGHG�ZLWK�RUH�IURP�
WKH�7ULWWRQ�XQGHUJURXQG�PLQH�WR�SURGXFH�D�EOHQGHG�FRSSHU�FRQFHQWUDWH�

2SHUDWLQJ�H[SHULHQFH�ZLWK�WUHDWLQJ�0XUUDZRPELH�RUH�RYHU�WKH�SDVW�\HDU�KDV�FRQILUPHG�ODERUDWRU\�WHVW�ZRUN�
WKDW�LQGLFDWHG�WKH�0XUUDZRPELH�RUH�FDQ�EH�WUHDWHG�WR�SURGXFH�D�JRRG�TXDOLW\�FRSSHU�FRQFHQWUDWH��5HFRYHU\�
RI�FRSSHU�LV�DSSUR[LPDWHO\������5HFRYHU\�RI�VLOYHU�LV�DSSUR[LPDWHO\�����DQG�JROG�LV�DSSUR[LPDWHO\�����

([SHULHQFH�ZLWK�WUHDWPHQW�RI�WKH�0XUUDZRPELH�RUH�LQGLFDWHV�WKDW�LW�SURGXFHV�D�FRSSHU�LQ�FRQFHQWUDWH�JUDGH�
RI�����DW�WDUJHW�UHFRYHU\�RI������7KH 0XUUDZRPELH�RUH�LV�WUHDWHG�DV�EOHQG�ZLWK�RUH�IURP�WKH�7ULWWRQ�GHSRVLW�
WR�DFKLHYH�DQ�LPSURYHG�DYHUDJH�FRSSHU�LQ�FRQFHQWUDWH�JUDGH�RI�����

0XUUDZRPELH�RUH�LV�WUDQVSRUWHG�IURP�D�VXUIDFH�VWRFNSLOH�DW�0XUUDZRPELH�XQGHUJURXQG�PLQH�WR�WKH�7ULWWRQ�
RUH�SURFHVVLQJ SODQW�E\�URDG�WUDLQ�WUXFN�RQ�VHDOHG�URDG��D�GLVWDQFH�RI����NLORPHWUHV��



3DJH����

0XUUDZRPELH�GHSRVLW�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�(VWLPDWH����-XQH�����

�� 0,1(5$/�5(6285&(�(67,0$7(

��� 5(68/76

7KH� 0XUUDZRPELH� 0LQHUDO� 5HVRXUFH� (VWLPDWH� LV� UHSRUWHG� WR WKH ��WK -XQH� ����� SRVLWLRQ �7DEOH� �����
8QGHUJURXQG�PLQLQJ�DW�0XUUDZRPELH�UHFRPPHQFHG�LQ�'HFHPEHU����� DIWHU�D�KLDWXV�VLQFH�1RYHPEHU������
ZKHQ�WKH�RSHUDWLRQ�ZDV�SODFHG�RQ�FDUH�DQG�PDLQWHQDQFH�GXULQJ�WKH�*)&�

7DEOH�����5HSRUWHG�0LQHUDO�5HVRXUFH�IRU�0XUUDZRPELH�DV�DW���WK -XQH����� ����������

ZĞƐŽƵƌĐĞ�
�ĂƚĞŐŽƌǇ

dŽŶŶĞ�
;ŬƚͿ

�ŽƉƉĞƌ�
;йͿ

�ŽŶƚĂŝŶĞĚ�
�ŽƉƉĞƌ�;ŬƚͿ

�Ƶ�
;ŐͬƚͿ

�ŽŶƚĂŝŶĞĚ�
�Ƶ�;ŬŽǌͿ

�Ő�
;ŐͬƚͿ

�ŽŶƚĂŝŶĞĚ�
�Ő�;ŬŽǌͿ

DĞĂƐƵƌĞĚ Ͳ Ͳ Ͳ Ͳ Ͳ Ͳ Ͳ

/ŶĚŝĐĂƚĞĚ ϯ͕ϵϬϬ ϭ͘ϱ ϱϳ Ϭ͘ϯ ϯϰ ϰ͘ϲ ϱϳϬ

dŽƚĂů�DΘ/ ϯ͕ϵϬϬ ϭ͘ϱ ϱϳ Ϭ͘ϯ ϯϰ ϰ͘ϲ ϱϳϬ

/ŶĨĞƌƌĞĚ ϲϭϬ ϭ͘ϰ ϵ Ϭ͘ϯ ϭϬ ϰ͘Ϯ ϴϮ

dŽƚĂů ϰ͕ϱϬϬ ϭ͘ϰ ϲϱ Ϭ͘ϯ ϰϬ ϰ͘ϱ ϲϲϬ

��� 0LQHUDO�5HVRXUFHV�DUH�TXRWHG�DV�,1&/86,9(�RI�2UH�5HVHUYH��
��� 0LQHUDO�5HVRXUFH�LV�UHSRUWHG�DW�D������&X�FXW�RII�JUDGH�
��� 'LVFUHSDQF\�LQ�VXPPDWLRQ�PD\�RFFXU�GXH�WR�URXQGLQJ��
��� (VWLPDWH�LV�FRQVWUDLQHG�E\�WKH�VXUYH\�VWRSH�DQG�GHYHORSPHQW�SRVLWLRQV�IRU�0XUUDZRPELH�DV�DW���WK�-XQH�������

��� &+$1*(�)520�35(9,286 38%/,&�5(3257

0DWHULDO�FKDQJHV�WR�WKH�0XUUDZRPELH�GHSRVLW�0LQHUDO�5HVRXUFH�IURP�WKH�SUHYLRXV�UHSRUWLQJ�SHULRG�LQFOXGH�
PLQH�GHSOHWLRQ DQG�VSDWLDO�FKDQJHV�WR�WKH�PLQHUDOLVHG�V\VWHP�EDVHG�RQ�JUDGH�FRQWURO�GULOOLQJ�GDWD��7DEOH�
����0LQH SURGXFWLRQ�LQ�WKH�SHULRG�UHSRUWHG�EHWZHHQ�HDFK�PRGHO�IURP���WK -XQH����� WR���WK -XQH������LV�
DSSUR[LPDWHO\�����WKRXVDQG�WRQQH�DW������FRSSHU�IRU���� WKRXVDQG�WRQQH�FRQWDLQHG�FRSSHU� *UDGH�FRQWURO�
GULOOLQJ�LQWHUVHFWHG�FRSSHU�VXOSKLGH�PLQHUDOLVDWLRQ�EH\RQG�WKH�PRGHOOHG�H[WHQWV�RI�WKH�����DQG�����ORGHV���
,Q�DGGLWLRQ� D�VPDOO�ORGH�ORFDWHG�GLUHFWO\�LQ�WKH�KDQJLQJ ZDOO�WR�WKH�����ORGH�ZDV�DOVR�GHOLQHDWHG�DQG�PLQHG�
LQ�SDUW��)LQDQFLDO�<HDU������GULOOLQJ�GHILQHG�WKUHH�PLQHUDOLVHG�ORGHV�UHVXOWLQJ�LQ�D�PRGHVW�LQFUHDVH�LQ�WKH�
,QIHUUHG�0LQHUDO�5HVRXUFH��7KH�FRPELQHG�LPSDFW�RQ�WKH�,QGLFDWHG�DQG�,QIHUUHG�0LQHUDO�5HVRXUFH�LV�D�QHW�
GHFUHDVH�LQ�WKH�UHSRUWHG���WK -XQH������ILJXUHV��UHIHU�WR�7DEOH����

8QGHUJURXQG�PDSSLQJ�RI�RUH�GHYHORSPHQW�KHDGLQJV�DQG�JUDGH�FRQWURO GULOOLQJ�KDV�EHHQ�XVHG�WR FRPSOHWH�
SHULRGLF�XSGDWHG JHRORJ\� LQWHUSUHWDWLRQV�ZKLFK�DUH�XVHG�WR�HGLW�FRSSHU�JUDGH�VKHOOV��8QGHUJURXQG�OHYHO�
H[SRVXUHV�FRQWLQXH�WR�DOORZ WKH�JHRORJ\�WHDP�WR�EHWWHU�XQGHUVWDQG�WKH�JHRORJLFDO�FRQWUROV�RQ�PLQHUDOLVDWLRQ�
DQG�WKH�VWUDWLJUDSKLF�IUDPHZRUN�ZLWKLQ�DQG�VXUURXQGLQJ�HDFK�PLQHUDOLVHG�ORGH���$V�WKH�PLQLQJ�IURQW�H[WHQGV�
GHHSHU� WKH� VWUXFWXUDO� FRPSOH[LW\� ZLWKLQ� WKH� VXOSKLGHV� ORGHV� KDV� GLPLQLVKHG� DOWKRXJK� IDXOWLQJ� LV� VWLOO�
SUHYDOHQW�



3DJH����

0XUUDZRPELH�GHSRVLW�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�(VWLPDWH����-XQH�����

7DEOH����&KDQJH�LQ�0LQHUDO�5HVRXUFH�HVWLPDWH�VLQFH�SUHYLRXV�SXEOLF�UHSRUW�����������

�ƐƚŝŵĂƚĞ�
ZĞƐŽƵƌĐĞ�
�ĂƚĞŐŽƌǇ

dŽŶŶĞ�
;ŬƚͿ

�ŽƉƉĞƌ�
;йͿ

�ŽŶƚĂŝŶĞĚ�
�ŽƉƉĞƌ�;ŬƚͿ

�Ƶ�
;ŐͬƚͿ

�ŽŶƚĂŝŶĞĚ�
�Ƶ�;ŬŽǌͿ

�Ő�
;ŐͬƚͿ

�ŽŶƚĂŝŶĞĚ�
�Ő�;ŬŽǌͿ

:ƵŶĞ�ϮϬϮϭ�

DĞĂƐƵƌĞĚ Ͳ Ͳ Ͳ Ͳ Ͳ Ͳ Ͳ

/ŶĚŝĐĂƚĞĚ ϯ͕ϵϬϬ ϭ͘ϱ ϱϳ Ϭ͘ϯ ϯϰ ϰ͘ϲ ϱϳϬ

dŽƚĂů�DΘ/ ϯ͕ϵϬϬ ϭ͘ϱ ϱϳ Ϭ͘ϯ ϯϰ ϰ͘ϲ ϱϳϬ

/ŶĨĞƌƌĞĚ ϲϭϬ ϭ͘ϰ ϵ Ϭ͘ϯ ϲ ϰ͘Ϯ ϴϮ

dŽƚĂů ϰ͕ϱϬϬ ϭ͘ϰ ϲϱ Ϭ͘ϯ ϰϬ ϰ͘ϱ ϲϲϬ

:ƵŶĞ�ϮϬϮϬ�

DĞĂƐƵƌĞĚ Ͳ Ͳ Ͳ Ͳ Ͳ Ͳ Ͳ

/ŶĚŝĐĂƚĞĚ ϯ͕ϵϬϬ ϭ͘ϲ ϲϮ Ϭ͘ϯ ϯϴ ϱ͘ϭ ϲϰϬ

dŽƚĂů�DΘ/ ϯ͕ϵϬϬ ϭ͘ϲ ϲϮ Ϭ͘ϯ ϯϴ ϱ͘ϭ ϲϰϬ

/ŶĨĞƌƌĞĚ ϭ͕ϮϬϬ ϭ͘ϭ ϭϯ Ϭ͘ϯ ϭϬ ϰ͘ϴ ϭϴϬ

dŽƚĂů ϱ͕ϭϬϬ ϭ͘ϱ ϳϱ Ϭ͘ϯ ϰϴ ϱ͘Ϭ ϴϮϮ

ĚŝĨĨĞƌĞŶĐĞ

DĞĂƐƵƌĞĚ Ϭ Ϭ͘Ϭ Ϭ Ϭ͘Ϭ Ϭ Ϭ͘Ϭ Ϭ

/ŶĚŝĐĂƚĞĚ ϭϬ ͲϬ͘ϭ Ͳϱ Ϭ͘Ϭ Ͳϰ ͲϬ͘ϲ Ͳϲϴ

dŽƚĂů�DΘ/ ϭϬ ͲϬ͘ϭ Ͳϱ Ϭ͘Ϭ Ͳϰ ͲϬ͘ϲ Ͳϲϴ

/ŶĨĞƌƌĞĚ ͲϱϲϬ Ϭ͘ϯ Ͳϰ Ϭ͘Ϭ Ͳϰ ͲϬ͘ϲ Ͳϵϳ

dŽƚĂů ͲϱϱϬ Ϭ͘Ϭ Ͳϵ Ϭ͘Ϭ Ͳϴ ͲϬ͘ϱ ͲϭϳϬ

��� 0LQHUDO�5HVRXUFHV�DUH�TXRWHG�DV�,1&/86,9(�RI�2UH�5HVHUYH��
��� &XW�RII�JUDGH�������&X�FXW�RII�DSSOLHG��
��� 'LVFUHSDQF\�LQ�VXPPDWLRQ�PD\�RFFXU�GXH�WR�URXQGLQJ��
��� (VWLPDWH�LV�FRQVWUDLQHG�E\�D�FRPELQDWLRQ�RI�VXUYH\HG�DQG�IRUHFDVW�VWRSH�DQG�GHYHORSPHQW�SRVLWLRQV�DV�DW���WK�-XQH�������



3DJH����

0XUUDZRPELH�GHSRVLW�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�(VWLPDWH����-XQH�����

)LJXUH�����7RQQDJH�FKDQJHV�EHWZHHQ�WKH���WK�-XQH����� PLQLQJ�SRVLWLRQ�DQG���WK -XQH������
PLQLQJ�SRVLWLRQ�DW�WKH�0XUUDZRPELH�GHSRVLW��)LJXUHV�DUH�UHSRUWHG�IURP�UDZ�GDWD�DQG�URXQGHG�
WR�QHDUHVW��NW�

)LJXUH�����&RQWDLQHG�FRSSHU�PHWDO FKDQJHV�EHWZHHQ�WKH���WK�-XQH����� PLQLQJ�SRVLWLRQ�DQG�
��WK -XQH������PLQLQJ�SRVLWLRQ�DW�WKH�0XUUDZRPELH�GHSRVLW��)LJXUHV�DUH�UHSRUWHG�IURP�UDZ�GDWD�
DQG�URXQGHG�WR�WKH�QHDUHVW��NW &X PHWDO��



3DJH����

0XUUDZRPELH�GHSRVLW�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�(VWLPDWH����-XQH�����

��� 67$7(0(17�2)�&203/,$1&(�:,7+�-25&�&2'(�5(3257,1*

7KLV�0LQHUDO�5HVRXUFH�VWDWHPHQW�KDV�EHHQ�FRPSLOHG�LQ�DFFRUGDQFH�ZLWK�WKH�JXLGHOLQHV�GHILQHG�LQ�WKH������
(GLWLRQ� RI� WKH� $XVWUDODVLDQ� &RGH� IRU� 5HSRUWLQJ� RI� ([SORUDWLRQ� 5HVXOWV�� 0LQHUDO� 5HVRXUFHV� DQG� 2UH�
5HVHUYHV�

����� &RPSHWHQW�3HUVRQ�6WDWHPHQW

0U�&R[�FRQILUPV�WKDW�KH�LV�WKH�&RPSHWHQW�3HUVRQ�IRU�DOO�WKH�0LQHUDO�5HVRXUFH�HVWLPDWHV�VXPPDULVHG�LQ�
WKLV�5HSRUW�DQG�KH�KDV�UHDG�DQG�XQGHUVWRRG�WKH�UHTXLUHPHQWV�RI�WKH������(GLWLRQ�RI�WKH�$XVWUDODVLDQ�&RGH�
IRU�5HSRUWLQJ�RI�([SORUDWLRQ�5HVXOWV��0LQHUDO�5HVRXUFHV�DQG�2UH�5HVHUYHV��-25&�&RGH�������(GLWLRQ���0U�
&R[�LV�D�&RPSHWHQW�3HUVRQ�DV�GHILQHG�E\�WKH�-25&�&RGH�������(GLWLRQ��KDYLQJ�UHOHYDQW�H[SHULHQFH�WR�WKH�
VW\OH� RI�PLQHUDOLVDWLRQ� DQG� W\SH� RI� GHSRVLW� GHVFULEHG� LQ� WKH�5HSRUW� DQG� WR� WKH� DFWLYLW\� IRU� ZKLFK� KH� LV�
DFFHSWLQJ� UHVSRQVLELOLW\�� 0U� &R[� LV� D� 0HPEHU� RI� WKH� $XVWUDODVLDQ� ,QVWLWXWH� RI� 0LQLQJ� DQG� 0HWDOOXUJ\�
�0$XV,00�1R�����������0U�&R[�KDV�UHYLHZHG�WKH�5HSRUW�WR�ZKLFK�WKLV�&RQVHQW�6WDWHPHQW�DSSOLHV�DQG�
FRQVHQWV�WR�WKH�LQFOXVLRQ�LQ�WKH�5HSRUW�RI�WKH�PDWWHUV�EDVHG�RQ�KLV�LQIRUPDWLRQ�LQ�WKH�IRUP�DQG�FRQWH[W�LQ�
ZKLFK�LW�DSSHDUV��0U�&R[�LV�D�IXOO�WLPH HPSOR\HH�RI�$HULV�5HVRXUFHV�/LPLWHG�

0U�&R[�KDV�GLVFORVHG�WR�WKH�UHSRUWLQJ�FRPSDQ\�WKH�IXOO�QDWXUH�RI�WKH�UHODWLRQVKLS�EHWZHHQ�KLPVHOI�DQG�WKH�
FRPSDQ\��LQFOXGLQJ�DQ\�LVVXH�WKDW�FRXOG�EH�SHUFHLYHG�E\�LQYHVWRUV�DV�D�FRQIOLFW�RI�LQWHUHVW��6SHFLILFDOO\��0U�
&R[�LV�HQWLWOHG�WR�����������3HUIRUPDQFH�5LJKWV�LVVXHG�XQGHU�WKH�&RPSDQ\¶V�HTXLW\�LQFHQWLYH�SODQ��GHWDLOV�
RI�ZKLFK�ZHUH�FRQWDLQHG�LQ�WKH�1RWLFH�RI�$QQXDO�*HQHUDO�0HHWLQJ�GDWHG����2FWREHU���������7KH�YHVWLQJ�RI�
WKHVH�3HUIRUPDQFH�5LJKWV�LV�VXEMHFW�WR�FHUWDLQ�SHUIRUPDQFH�DQG�HPSOR\PHQW�FULWHULD�EHLQJ�PHW�

,�YHULI\�WKDW�WKH�0XUUDZRPELH 0LQHUDO�5HVRXUFH�VHFWLRQ�RI�WKLV�5HSRUW�LV�EDVHG�RQ�DQG�IDLUO\�DQG�DFFXUDWHO\�
UHIOHFWV�LQ�WKH�IRUP�DQG�FRQWH[W�LQ�ZKLFK�LW�DSSHDUV��WKH�LQIRUPDWLRQ�LQ�P\�VXSSRUWLQJ�GRFXPHQWDWLRQ�UHODWLQJ�
WR�0LQHUDO�5HVRXUFHV�

����� &RPSHWHQW�3HUVRQ�&RQVHQW

,� FRQVHQW� WR� WKH� UHOHDVH� RI� WKH�0XUUDZRPELH� GHSRVLW 0LQHUDO�5HVRXUFHV�DV DW� ��WK -XQH������ E\� WKH�
GLUHFWRUV�RI�$HULV�5HVRXUFHV�/LPLWHG��

^ŝŐŶĂƚƵƌĞ�ŽĨ��ŽŵƉĞƚĞŶƚ�WĞƌƐŽŶ

�ƌĂĚ��Žǆ͕��ƵƐ/DD�ŵĞŵďĞƌ� EŽ͘�ϮϮϬϱϰϰ

�ĂƚĞ

6LJQDWXUH�RI�:LWQHVV :LWQHVV�1DPH�DQG�$GGUHVV

�UG $XJXVW ����
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��� -25&�&2'(�������(',7,21�±�7$%/(���5(3257��0855$:20%,( '(326,7 0,1(5$/�5(6285&(�(67,0$7(�

����� 6HFWLRQ���6DPSOLQJ�7HFKQLTXHV�DQG�'DWD

�&ULWHULD�LQ�WKLV�VHFWLRQ�DSSO\�WR�DOO�VXFFHHGLQJ�VHFWLRQV��

&ULWHULD &RPPHQWDU\

6DPSOLQJ�
WHFKQLTXHV

$OO�GLDPRQG�FRUH�VDPSOHV�DUH�EDVHG�RQ�ò�FRUH��SUH�FROODU�5&�VDPSOHV�LQ�ZDVWH�]RQHV�WDNHQ�DV��P FRPSRVLWHV�DQG�UH�VSLW�WR��P�
VDPSOHV�ZKHQ� UHWXUQ�DVVD\V�RU�JHRORJ\� LQGLFDWH�FRSSHU�RU�JROG�PLQHUDOLVDWLRQ��5HFHQW�JUDGH�FRQWURO�KROHV� IURP���WK -XQH������
RQZDUG�DUH�IXOO�FRUH�VDPSOHV�
'HGLFDWHG�5&�KROHV�VDPSOHV�DUH�WDNHQ�DW��P�LQWHUYDOV�
$OO�GLDPRQG�FRUH�LV�DOLJQHG��PHDVXUHG�DQG�PHWUH�PDUNHG�
$OO�GLDPRQG�FRUH�KDV�EHHQ�SKRWRJUDSKHG�
'LDPRQG�DQG�5& SUH�FROODUV�FRQGXFWHG�E\�$HULV 5HVRXUFHV�DUH�FRPSOHWHG�WR�LQGXVWU\�VWDQGDUGV���$HULV 5HVRXUFHV�KDYH�DVVXPHG�HDUO\�
SHUFXVVLRQ�GULOOLQJ�SURJUDPV��SUH�$HULV 5HVRXUFHV��ZHUH�FRQGXFWHG�DW�,QGXVWU\�VWDQGDUGV�DW�WKH�WLPH�RI�GULOOLQJ��PLG�����¶V��
)RU�GLDPRQG�GULOOLQJ�VDPSOHV�RYHUVHHQ E\�$HULV 5HVRXUFHV�WKH\ DUH�WDNHQ�DW�JHRORJLFDO�ERXQGDULHV�WR�PD[LPXP�RI����P�DQG�D�PLQLPXP�
RI����P���:LWKLQ PLQHUDOLVHG�]RQHV��P�VDPSOH�LQWHUYDOV�DUH�DSSOLHG���6DPSOHV�H[WHQG�WR���P�RXWVLGH�RI�PLQHUDOLVHG�]RQHV��
'LDPRQG�FRUH�GULOOHG�IURP�VXUIDFH�DUH�14��LQ�VL]H�IURP�5&�SUH�FROODUV���8QGHUJURXQG�JUDGH�FRQWURO�KROHV�FRPSOHWHG�SUH���WK -XQH�
�����DUH�14��IRU�GRZQ�KROHV�DQG�/7.���IRU�XS�KROHV����$OO�JUDGH�FRQWURO�KROHV�FRPSOHWHG�IURP���WK -XQH������RQZDUGV�DUH�/7.����
([SORUDWLRQ�GULOO�KROHV�VDPSOHG�E\�$HULV 5HVRXUFHV�IRU�WKH�0XUUDZRPELH�GHSRVLW�ZLWKLQ�WKH�SULPDU\�VXOSKLGH�PLQHUDOLVDWLRQ��DUH�DQDO\VHG�
E\�D���VWDJH DTXD�UHJLD�GLJHVWLRQ�ZLWK�DQ�,&3�ILQLVK��VXLWDEOH�IRU�&X�����������$/6�PHWKRG�0(�,&3�����$OO�&X�VDPSOHV�JUHDWHU�WKDQ�
RU�HTXDO� WR�����ZHUH�UH�VXEPLWWHG�IRU�DQ�RUH�GLJHVW�0(�2*����$GGLWLRQDO�$X�DQDO\VLV�E\�ILUH�DVVD\�IXVLRQ�ZLWK�DQ�$$6�ILQLVK����J�
FKDUJH��VXLWDEOH�IRU�$X���������SSP��$/6�PHWKRG�$X�$$����$OO�$X�VDPSOHV�JUHDWHU�WKDQ�RU�HTXDO�WR���J�W�ZHUH�UH�VXEPLWWHG�IRU�DQ�RUH�
JUDGH� ILUH�DVVD\���J�FKDUJH��$X�$$����$OO� GLDPRQG�*UDGH�&RQWURO� KROHV�DQG�)DFH�VDPSOHV�DUH�DVVD\HG�XVLQJ�RUH�JUDGH�GLJHVW��
PHWKRGV�0(�2*���IRU�&X��)H��$J��=Q��3E�DQG�6�ZLWK�$X�)$�XVLQJ�PHWKRG�$X�$$���IURP�$/6�2UDQJH��16:�

'ULOOLQJ�
WHFKQLTXHV

$OO�DYDLODEOH�GULOOLQJ�ZDV�XVHG�IRU�WKH�0XUUDZRPELH GHSRVLW�0LQHUDO�5HVRXUFH LQWHUSUHWDWLRQ�DQG�HVWLPDWLRQ�DV�DW�$SULO��������
)RU�WKH�FXUUHQW�0XUUDZRPELH�GHSRVLW�0LQHUDO�5HVRXUFH�DOO�DYDLODEOH�GULOOLQJ�ZDV�XVHG�WR�GHYHORS�WKH�LQWHUSUHWDWLRQV���7KLV�LQFOXGHG�
WKH�HDUO\�SHUFXVVLRQ�DQG�RSHQ�SLW�JUDGH�FRQWURO�KROHV�� WKH�XQGHUJURXQG JUDGH�FRQWURO�KROHV�XVHG�EHIRUH� WKH�XQGHUJURXQG�DFFHVV�
FORVXUH�LQ������DQG�DOO�JUDGH�FRQWURO�KROHV�FRPSOHWHG�IROORZLQJ�WKH�UHFRPPHQFHPHQW�RI�PLQLQJ�DFWLYLWLHV�LQ�)<�������

'ULOO�VDPSOH�
UHFRYHU\

$OO�GLDPRQG�FRUH�IRU�WKH�07'�DQG�70:'�VHULHV�KDYH UHFRYHU\ PHDVXUHPHQWV UHFRUGHG�E\�WKH�GULOOLQJ�FRPSDQ\�DQG�FRQILUPHG�E\�
$HULV 5HVRXUFHV�� 5&� SUH�FROODU� VDPSOH� UHFRYHULHV� ZHUH� QRW� UHFRUGHG� QRU� UHTXLUHG� WR� EH� UHFRUGHG� DV� DOO� PDWHULDO� HVWLPDWHG� LV
GHILQHG�E\�FRUH�EHORZ�����P5/��a���P�IURP�VXUIDFH�DQG�D�PL[WXUH�RI�SHUFXVVLRQ��5&�DQG�GLDPRQG�DERYH�����P5/���
54'�PHDVXUHPHQWV�DUH�WDNHQ�RQ�DOO�FRUH�GULOOHG�E\�$HULV 5HVRXUFHV�SULRU�WR�DOO�VDPSOLQJ�
,QGXVWU\�VWDQGDUG�GULOOLQJ�SUDFWLFHV� UHVXOWHG� LQ�JRRG�VDPSOH� UHFRYHULHV� IRU�5&�FKLSV�DQG�RQ�DYHUDJH�JRRG VDPSOH� UHFRYHULHV IRU�
GLDPRQG�FRUH���6PDOO�QXPEHU�RI�VDPSOH�LQWHUYDOV�ZLWKLQ�PLQHUDOLVDWLRQ�FRQWDLQHG VPDOO�]RQHV�RI�PLVVLQJ�VDPSOH���
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&ULWHULD &RPPHQWDU\

/RZHU�UHFRYHULHV�PDLQO\�RFFXUUHG�LQ�WKH�PLQHUDOLVHG�]RQH�HVSHFLDOO\�ZKHQ�WKH�FKDOFRS\ULWH�S\ULWH�PLQHUDOLVDWLRQ�ZDV�PDVVLYH�DQG�DW�
WLPHV�IULDEOH���'XH�WR�WKH�ORZHU�UHFRYHULHV�WKHUH�FRXOG�EH D�VDPSOH�ELDV��ORZ� IRU WKHVH�VHFWLRQV�RI�WKH�GLDPRQG�GULOO�KROH�

/RJJLQJ $OO�GLDPRQG�FRUH�DQG�5&�FKLSV�DUH�JHRORJLFDOO\�ORJJHG�E\�FRPSDQ\�JHRORJLVWV���6HOHFWHG�GLDPRQG�GULOO�KROHV�DUH�DOVR�JHRWHFKQLFDOO\�
ORJJHG���:KHUH�KROHV�ZHUH�DEOH�WR�PDLQWDLQ�DQ�RULHQWDWLRQ�PDUN�DOSKD�DQG�EHWD�DQJOHV�ZHUH�PHDVXUHG�IRU�PDLQ�VWUXFWXUDO�IHDWXUHV��
/RJJLQJ�LV�WR�WKH�OHYHO�RI�GHWDLO�WR�VXSSRUW�WKH�0XUUDZRPELH�VW\OH�RI�PLQHUDOLVDWLRQ�
/RJJLQJ�RI�ERWK�5&�DQG�GLDPRQG�FRUH�UHFRUGHG�OLWKRORJ\��DOWHUDWLRQ��PLQHUDOLVDWLRQ��GHJUHH�RI�R[LGDWLRQ��IDEULF�VWUXFWXUH DQG�FRORXU��
$OO�H[SORUDWLRQ�FRUH�ZDV�SKRWRJUDSKHG DQG�GLJLWDOO\�VWRUHG��LQFOXGLQJ�XQGHUJURXQG�JUDGH�FRQWURO�KROHV��
$OO�5&� LQWHUYDOV�DUH�VWRUHG� LQ�SODVWLF�FKLS� WUD\V�� ODEHOOHG�ZLWK� LQWHUYDOV�DQG�KROH�QXPEHU��&RUH� LV�VWRUHG� LQ�FRUH� WUD\V�DQG� ODEHOOHG�
VLPLODUO\�
$OO�5&�DQG�FRUH�VDPSOHV�ZHUH�ORJJHG�LQ�IXOO DQG�IDFH�VDPSOHV�DUH�ORJJHG�IRU�FRORXU��OLWKRORJ\��DOWHUDWLRQ�DQG�VWUXFWXUH�LI�SRVVLEOH�

6XE�VDPSOLQJ�
WHFKQLTXHV�
DQG�VDPSOH�
SUHSDUDWLRQ

+DOI�FRUH VDPSOHV ZHUH FROOHFWHG RQ�DYHUDJH�DW��P�LQWHUYDOV��PLQLPXP�VDPSOH�OHQJWK�LV����P�DQG�PD[LPXP�OHQJWK�LV����P�
5&�VDPSOHV�IRU�ZDVWH�VHFWLRQV�DUH�FROOHFWHG�DW��P�LQWHUYDOV��ZLWK�D��P�VSOLW�DQG�EXON�UHVLGXDO�FROOHFWHG�RQ�WKH�GULOO�ULJ��7KH�EXON�UHVLGXDO�
VDPSOHV�DUH�FRPSRVLWHG�WR��P�LQWHUYDOV�E\�VSHDU�VDPSOLQJ���,I�5&�FRPSRVLWHV�UHWXUQHG�DERYH�EDFNJURXQG�FRSSHU�RU�JROG�YDOXHV��WKH�
VWRUHG�RULJLQDO��P�VSOLW�ZDV�VHQW�WR�WKH�ODERUDWRU\�IRU�DQDO\VLV�
)XOO�FRUH�VDPSOHV�DUH�WDNHQ�IURP�DOO�JUDGH�FRQWURO�GULOOLQJ�FRPSOHWHG�VLQFH���WK -XQH��������)XOO�FRUH�VDPSOHV�DUH�FRQVLGHUHG�WR�EHWWHU�
UHSUHVHQW�WKH�JUDGH�JLYHQ�WKH�VRPHWLPHV�HUUDWLF QDWXUH�RI�PLQHUDOLVDWLRQ�ZLWKLQ�WKH�FRUH�DQG�EURNHQ�JURXQG��VDPSOH�VHOHFWLRQ�ELDV���
6DPSOHV�WDNHQ�DUH�DSSURSULDWH�IRU�WKH�0XUUDZRPELH�PLQHUDOLVDWLRQ�VW\OH�
6DPSOH�EODQNV�DQG�LQGXVWU\�VWDQGDUGV�DUH�URXWLQHO\�VXEPLWWHG�IRU�WKH�UHVRXUFH�GHILQLWLRQ�GULOO�KROHV�FRQGXFWHG�E\�$HULV 5HVRXUFHV�
RQO\���3XOSV�DUH UHWDLQHG�DQG UH�VXEPLWWHG�WR�WHVW�IRU�UHSURGXFLELOLW\ ZKHUH�UHTXLUHG�
1R�ILHOG�GXSOLFDWHV�KDYH�EHHQ�FROOHFWHG IRU�WKH�0XUUDZRPELH�3ULPDU\�PLQHUDOLVDWLRQ���
7KH�VDPSOH�VL]HV�DUH�FRQVLGHUHG�DSSURSULDWH�WR�WKH�JUDLQ�VL]H�RI�WKH�PDWHULDO�EHLQJ�VDPSOHG�

4XDOLW\�RI�
DVVD\�GDWD�
DQG�
ODERUDWRU\�
WHVWV

$OO�DVVD\�UHVXOWV�IRU�GULOO�KROHV�GULOOHG�E\�$HULV 5HVRXUFHV�ZHUH�FRQGXFWHG�DW�DFFUHGLWHG�DVVD\�ODERUDWRULHV��6DPSOHV�IURP WKH�GULOO
KROHV�LQ�WKH�0XUUDZRPELH�GHSRVLW�0LQHUDO�5HVRXUFH�HVWLPDWH DUH SULPDU\�VXOSKLGH���7KH\�ZHUH�DQDO\VHG�E\�D���VWDJH�DTXD�UHJLD�
GLJHVWLRQ�ZLWK�DQ�,&3�ILQLVK��VXLWDEOH�IRU�&X������������$/6�PHWKRG�0(�,&3������
$OO�&X�VDPSOHV�JUHDWHU�WKDQ�RU�HTXDO�WR��� &X ZHUH�UH�VXEPLWWHG�IRU�DQ�DTXD�UHJLD GLJHVW XVLQJ�,&3�$(6�DQDO\VLV��$/6�PHWKRG�0(�
2*����� $X�DQDO\VLV�ZDV�SHUIRUPHG�IURP���J ILUH�DVVD\�IXVLRQ�ZLWK�DQ�$$6�ILQLVK��VXLWDEOH�IRU�$X���������SSP���$/6�PHWKRG�$X�
$$�����$OO�$X�VDPSOHV�JUHDWHU�WKDQ�RU�HTXDO�WR���J�W�ZHUH�UH�VXEPLWWHG�IRU�DQ�RUH�JUDGH�ILUH�DVVD\���J�FKDUJH��$/6�PHWKRG $X�$$������
/DERUDWRU\�4$�4&�VDPSOHV�LQFOXGLQJ�WKH XVH�RI�EODQNV��GXSOLFDWHV��VWDQGDUGV��FRPPHUFLDO�DQG�VLWH�PDGH�FHUWLILHG�UHIHUHQFH�PDWHULDOV
DUH�XVHG��DQG UHSOLFDWHV��DV�SDUW�RI�LQ�KRXVH�SURFHGXUHV���

9HULILFDWLRQ�RI�
VDPSOLQJ�DQG�
DVVD\LQJ

6LJQLILFDQW�PLQHUDOLVHG�LQWHUVHFWLRQV�DUH�UHYLHZHG�E\�WKH�ORJJLQJ�JHRORJLVW�DQG�VHQLRU�JHRORJLVW�
1R�WZLQQHG�KROHV�ZHUH�FRQGXFWHG�
$OO�$HULV 5HVRXUFHV�JHRORJLFDO�GDWD�LV�ORJJHG�GLUHFWO\�LQWR�$HULV 5HVRXUFHV�ORJJLQJ�FRPSXWHUV�IROORZLQJ�WKH�FRUSRUDWH�JHRORJ\�FRGHV���
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&ULWHULD &RPPHQWDU\

'DWD�LV�WUDQVIHUUHG�WR�WKH�FRUSRUDWH�$F4XLUH GDWDEDVH�DQG�YDOLGDWHG�RQ�HQWU\���'RZQ�KROH�VXUYH\�GDWD�LV�YDOLGDWHG�DQG�FKHFNHG�IRU�
SRWHQWLDO�GHYLDWLRQ�IURP�PDJQHWLF�PLQHUDOLVDWLRQ�EHIRUH�GDWD�HQWU\���
1R�DGMXVWPHQWV�WR�DVVD\�GDWD�ZHUH�PDGH��,I�VXUYH\�GDWD�LV�DIIHFWHG�E\�PLQHUDOLVDWLRQ��WKH�VXUYH\�LV�RPLWWHG� DQG�D�JHQHUDO�WUHQG�EHLQJ�
DSSOLHG�EDVHG�RQ�WKH�VXUYH\�DERYH�DQG�EHORZ�WKH�DIIHFWHG�YDOXH��

/RFDWLRQ�RI�
GDWD�SRLQWV

$OO�UHFHQW�VXUIDFH�GULOO�KROH�FROODUV�KDYH�EHHQ�VXUYH\HG�E\�XVLQJ�D�'*36 RU�E\�D�ORFDO�VXUYH\�FRQWUDFWRU�
� $OO�SUH������KROHV�DUH�VXUYH\HG�E\�WKHRGROLWH��

$OO XQGHUJURXQG GULOO�KROH�FROODUV�DUH�VXUYH\HG�ZLWK�D WKHRGROLWH�E\�FRPSDQ\�VXUYH\RUV��6XUYH\V�DUH�HQWHUHG�LQWR�WKH�$HULV $F4XLUH�
GDWDEDVH���$��'�WRSRJUDSKLF�VXUIDFH�ZDV�JHQHUDWHG� DQG�QHDUE\�LQIUDVWUXFWXUH�LV�SLFNHG�XS�E\�FRPSDQ\ DQG�FRQWUDFW�VXUYH\RUV�

� $�ORFDO�0XUUDZRPELH�0LQH�*ULG LV�XVHG���5RWDWLRQ�RI�WKH�JULG�LV�������WR�WKH�ZHVW�IURP�$0*�1RUWK��7UXH�1RUWK�� 7KH�0LQH�*ULG�5/�KDV�
����P�DGGHG��
4XDOLW\�DQG�DFFXUDF\�RI�WKH�GULOO�FROODUV�DUH�VXLWDEOH�IRU�UHVRXUFH�ZRUN�DQG�UHVRXUFH�HYDOXDWLRQ�IRU�3URYHG�DQG�3UREDEOH�UHVHUYH����

'DWD�VSDFLQJ�
DQG�
GLVWULEXWLRQ

7KH�0XUUDZRPELH�VXUIDFH�UHVRXUFH�GHOLQHDWLRQ�GULOOLQJ�ZDV�FRQGXFWHG�RQ�D�QRPLQDO����P [����P WR���P [���P JULG�ZLWK�LQILOO�JUDGH�
FRQWURO�GULOOLQJ�FRQGXFWHG�RQ�D�QRPLQDO ��P�[���P�VSDFLQJ�

� 7KH� XQGHUJURXQG JUDGH� FRQWURO� GULOOLQJ� SUH� ��WK -XQH� ����� ZDV FRPSOHWHG� EHWZHHQ� �����P5/ WR� �����P5/� �XQGHUJURXQG�
GHYHORSPHQW�OHYHOV���DQG���DUH�DW������P5/�DQG������P5/�� $W�WKH�UHFRPPHQFHPHQW�RI�JUDGH�FRQWURO�GULOOLQJ�LQ���WK -XQH�������
GULOOLQJ�KDV�RFFXUUHG�EHWZHHQ�����P5/�DQG�����P5/� 7KURXJKRXW�WKH�DGMRLQLQJ�\HDUV�JUDGH�FRQWURO�GULOOLQJ�KDV�SURSDJDWHG�GRZQ�
WKURXJK�WKH�PLQHUDOLVHG�V\VWHP���%\�WKH�HQG�RI�)<�� WKH�JUDGH�FRQWURO�GULOOLQJ�IURQW�ZDV�DW������P5/�
7KH�0XUUDZRPELH�PLQHUDOLVDWLRQ�LV�GHHPHG�VXIILFLHQW�WR�GHILQH�ERWK�JHRORJ\�DQG JUDGH�FRQWLQXLW\�IRU�D�0LQHUDO�5HVRXUFH�HVWLPDWH�
DQG�2UH�5HVHUYH�HYDOXDWLRQ�
6DPSOHV�DUH�FROOHFWHG�DW��P�LQWHUYDOV�DQG�RU�WR�JHRORJ\�EUHDNV���7KH�PLQLPXP�VDPSOH�LQWHUYDO� LV����P�DQG�WKH�PD[LPXP�VDPSOH�
LQWHUYDO�LV��P��
)RU�WKH�UHVRXUFH�HVWLPDWH�FRPSRVLWHV�KDYH�EHHQ�JHQHUDWHG�DW��P�LQWHUYDOV�

2ULHQWDWLRQ�RI�
GDWD�LQ�
UHODWLRQ�WR�
JHRORJLFDO�
VWUXFWXUH

7KLV�GHSRVLW�PD\�KDYH�D�PLQRU GXH�WR�XQGHUJURXQG GULOO KROHV�FROODUHG�LQ�WKH�IRRWZDOO�WR�PLQHUDOLVDWLRQ���$V�D�UHVXOW VRPH�GULOO�KROHV�
LQWHUVHFW�WKH�PLQHUDOLVHG�ORGHV�DW�DFXWH�DQJOHV���%DVHG�RQ�PRQWKO\�UHFRQFLOHG��PLQH�WR�PLOO��WRQQHV�DQG�JUDGH�GDWD�IURP������RQZDUG�
WKHUH�LV�QRW�PDWHULDO�ELDV���
1R�VLJQLILFDQW�PDWHULDO�LVVXHV�GXH�WR�VDPSOLQJ�ELDV LV�H[SHFWHG�GXH�WR�WKH�H[WHQVLYH�JHRORJLFDO�NQRZOHGJH�DQG�PLQLQJ�KLVWRU\�RI�WKH�
UHVRXUFH�EDVHG�RQ�XQGHUJURXQG�PLQLQJ�DFWLYLWLHV�VLQFH�PLQLQJ�UHFRPPHQFHG�LQ�ODWH����������

6DPSOH�
VHFXULW\

&KDLQ�RI�&XVWRG\�LV�PDQDJHG�E\�WKH�&RPSDQ\��6DPSOHV�DUH�VWRUHG�RQ�VLWH�LQ�SRO\ZHDYH�EDJV�FRQWDLQLQJ�DSSUR[LPDWHO\���VDPSOHV��
7KHVH�EDJV�DUH�VHFXUHO\�WLHG��WKHQ�ORDGHG�DQG�ZUDSSHG�RQWR�D�SDOOHW�IRU�GLVSDWFK�WR�WKH�ODERUDWRU\��7KH�VDPSOHV�DUH�IUHLJKWHG GLUHFWO\�
WR�WKH�ODERUDWRU\�ZLWK�DSSURSULDWH�GRFXPHQWDWLRQ�OLVWLQJ�VDPSOH�QXPEHUV�DQG�DQDO\WLFDO�PHWKRGV�UHTXHVWHG��6DPSOHV�DUH�LPPHGLDWHO\�
UHFHLSWHG�E\�WKH�ODE�RQ�DUULYDO��ZLWK�D�QRWLILFDWLRQ�WR�WKH�&RPSDQ\�6HQLRU�*HRORJLVW�RI�WKH�QXPEHU�RI�VDPSOHV�WKDW�KDYH�DUULYHG�
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&ULWHULD &RPPHQWDU\

$XGLWV�RU�
UHYLHZV

�� 1R�H[WHUQDO�DXGLWV�KDYH�EHHQ�FRPSOHWHG�RQ�WKH�0XUUDZRPELH�0LQHUDO�5HVRXUFH�LQ�UHFHQW�\HDUV� 7KH�FRPSHWHQW�SHUVRQ�KDV�UHYLHZHG�
WKH�JHRORJLFDO�LQWHUSUHWDWLRQ�DQG�0LQHUDO�5HVRXUFH�HVWLPDWH�

����� 6HFWLRQ���(VWLPDWLRQ�DQG�5HSRUWLQJ�RI�0LQHUDO�5HVRXUFHV

�&ULWHULD�OLVWHG�LQ�VHFWLRQ����DQG�ZKHUH�UHOHYDQW�LQ�VHFWLRQ����DOVR�DSSO\�WR�WKLV�VHFWLRQ��

&ULWHULD &RPPHQWDU\

'DWDEDVH�
LQWHJULW\

$OO� DVVD\� UHVXOWV� DUH� ORJJHG� DJDLQVW� XQLTXH� VDPSOH QXPEHUV� $� VDPSOLQJ� VKHHW� GHWDLOLQJ� VDPSOH� QXPEHUV� DQG� FRUH� LQWHUYDOV� LV�
FRPSOHWHG�SULRU�WR�VDPSOLQJ�FRPPHQFLQJ��'XULQJ�WKH�VDPSOLQJ�SURFHVV�HDFK�VDPSOH�LQWHUYDO�LV�FURVV�UHIHUHQFHG�WR�WKH�VDPSOH�QXPEHU�
DQG�FKHFNHG�RII�DJDLQVW�WKH�VDPSOLQJ�VKHHW��3UH�QXPEHUHG�EDJV�DUH�XVHG�WR�PLQLPLVH�HUURUV��$VVD\�GDWD�LV�UHFHLYHG�YLD�HPDLO LQ�D�
FRPPRQ�HOHFWURQLF�IRUPDW DQG�YHULILHG�DJDLQVW�WKH�$F4XLUH�GDWDEDVH�
'DWD�YDOLGDWLRQ�FKHFNV�DUH�UXQ�E\�WKH�GDWDEDVH�PDQDJHU�DQG�FKHFNHG�E\�WKH�ORJJLQJ�JHRORJLVW�

6LWH�YLVLWV %UDG�&R[ �$HULV 5HVRXUFHV�± *HQHUDO�0DQDJHU�*HRORJ\��KDV�PDGH�QXPHURXV�VLWH�YLVLWV� WKURXJKRXW� WKH�UHSRUWLQJ�SHULRG DQG�KDV�
UHYLHZHG�GULOO�FRUH�DQG�JHRORJ\�LQWHUSUHWDWLRQV�GXULQJ�WKLV�SHULRG��

*HRORJLFDO�
LQWHUSUHWDWLRQ

7KH�FRQILGHQFH�LQ�WKH�0XUUDZRPELH�JHRORJ\�PRGHO�LV�UHDVRQDEOH�GXH�WR�XQGHUJURXQG�H[SRVXUH� RSHQ�SLW�PLQLQJ�KLVWRU\ DQG�UHFHQW�
FORVH�VSDFHG�JUDGH�FRQWURO�GULOOLQJ���7KH�JHRORJLFDO�PRGHO�LV FRQVLGHUHG�DSSURSULDWH IRU�WKLV�VW\OH�RI�GHSRVLW�
6XUIDFH� GULOO� KROHV� JHQHUDOO\� LQWHUVHFW� WKH�PLQHUDOLVDWLRQ� DW� JRRG� DQJOHV�� � &XUUHQW� XQGHUJURXQG JUDGH� FRQWURO� KROHV� LQWHUVHFW� WKH�
PLQHUDOLVHG�ORGHV�DW�D�UDQJH�RI�GLIIHUHQW�DQJOHV�IURP�SHUSHQGLFXODU�WR�REOLTXH�DQJOH� $W�HDFK�GULOO�VLWH�D�IDQ�RI�GULOOKROHV�DUH�FRPSOHWHG�
ZLWK�GLSV�UDQJLQJ�IURP������WR�������
7KH�GHSRVLW�LV�WDEXODU�LQ�QDWXUH�ZLWK�JRRG�YLVLEOH�PLQHUDOLVDWLRQ���*HRORJLFDO�ULVN�IRU�DOWHUQDWLYH�LQWHUSUHWDWLRQ�LV�VWLOO�QHJOLJLEOH��DOWKRXJK�
ORFDO�YDULDELOLW\�RI�FRSSHU�LV�FRPPRQO\�VHHQ� 7KH�ULVN�LV�UHGXFHG�DV�WKH�H[LVWLQJ�JUDGH�FRQWURO�GULOOLQJ�LQILOOV�DQG�GULOOV�RXW�DUHDV�RI�WKH�
GHSRVLW�
6XUYH\HG�JHRORJLFDO�PDSSLQJ�RI�PLQHUDOLVHG�]RQHV DQG�FRUH� ORJJLQJ�ZHUH XVHG� WR�JXLGH�HVWLPDWLRQ�GRPDLQ�FRQWDFWV�� �(VWLPDWLRQ�
GRPDLQV�DUH�EDVHG�RQ�D�QRPLQDO������&X�VKHOO�
)DFWRUV�WKDW�PD\�DIIHFW�JUDGH�DQG�JHRORJ\�FRXOG�EH�GXH�WR�ORFDOLVHG�IROGLQJ�DQG�IDXOWLQJ���7KHVH�IDFWRUV�ZLOO�RQO\�DIIHFW�WKH JUDGH�DQG�
JHRORJ\�ORFDOO\�DQG�ZLOO�QRW�KDYH�D�VLJQLILFDQW�LPSDFW�JOREDOO\��

'LPHQVLRQV 7KH�0XUUDZRPELH�UHVRXUFH�RFFXUV�DV�VHYHUDO�GLVFUHWH�VWDFNHG�WDEXODU�OHQVHV�FRYHULQJ�DQ�DUHD�DSSUR[LPDWHO\����P QRUWK±VRXWK�DQG�
���P�HDVW±ZHVW�ZLWK�PLQHUDOLVDWLRQ�VWDUWLQJ�IURP�QHDU�VXUIDFH��)UHVK�PLQHUDOLVDWLRQ�EHJLQV�DW�DSSUR[LPDWHO\����P�EHORZ�VXUIDFH���
7KH�WDEXODU�OHQVHV�KDYH�VWULNH�OHQJWKV�UDQJLQJ�IURP���P�WR����P�DQG�GRZQ�GLS�H[WHQWV�UDQJLQJ�IURP���P�WR����P�ZLWK�D�WRWDO�GRZQ�
SOXQJH�H[WHQW�RI�DSSUR[LPDWHO\ �����P���7KH�OHQVHV�YDU\�LQ�WUXH�ZLGWK�IURP��P�WR��P��ZLWK�DQ�DYHUDJH�WUXH�ZLGWK�EHWZHHQ �P�WR���P���
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,QWHUQDO�QRQ�PLQHUDOLVHG�]RQHV�RI�PDWHULDO�EHWZHHQ�WKH�PLQHUDOLVHG�OHQVHV�YDU\�EHWZHHQ�VXE��P WR����P��7KH�RYHUDOO�WKLFNQHVV�RI�
WKH�PLQHUDOLVHG� SDFNDJH� LQFOXGLQJ� WKH� LQWHUQDO� QRQ�PLQHUDOLVHG� KRUL]RQV� YDULHV� EHWZHHQ� �P� WR� ��P�� � 7KH� FXUUHQW�0XUUDZRPELH�
UHVRXUFH�KDV�EHHQ�LQWHUSUHWHG�WR�D�GHSWK�RI�DSSUR[LPDWHO\����P�EHORZ�WKH�FXUUHQW�VXUIDFH�DQG�LV�VWLOO�RSHQ�DW�GHSWK���7KH�FXUUHQW�
UHVRXUFH�LV�QRW�FORVHG�RII�DORQJ�VWULNH�

(VWLPDWLRQ�
DQG�PRGHOOLQJ�
WHFKQLTXHV

7KH�HVWLPDWLRQ�WHFKQLTXH�XVHG�IRU�HVWLPDWLQJ JUDGH�ZDV�RUGLQDU\�NULJLQJ �2.���7KH�VRIWZDUH�SDFNDJH�XVHG�IRU�JUDGH�HVWLPDWLRQ�DQG�
JHRORJLFDO�LQWHUSUHWDWLRQ�ZDV�9XOFDQ���9DULRJUDSK\�DQDO\VLV�ZDV�FRQGXFWHG�LQWHUQDOO\�XVLQJ�9XOFDQ VRIWZDUH�IRU�WKH����� JUDGH�FRQWURO�
PRGHO��9DULRJUDSK\�DQG�HVWLPDWLRQ�ZDV�FDUULHG�RXW IRU�&X��$X��$J��)H��6 DQG�GHQVLW\�� (VWLPDWLRQ�ZDV�HLWKHU�SHUIRUPHG�LQ���SDVVHV�
RU���GHSHQGLQJ�RQ�WKH�VHDUFK�VL]H�DQG�GLPHQVLRQV�RI� WKH�HVWLPDWLRQ�GRPDLQ�� �(VWLPDWLRQ�SDVV ��ZDV�JHQHUDOO\�VHW�DW�����RI� WKH�
YDULRJUDP�UDQJH��HVWLPDWLRQ�SDVV���VHW�DW������RI�YDULRJUDP�UDQJH�DQG�HVWLPDWLRQ�SDVV���ZDV�GHVLJQHG�WR�SRSXODWH�DOO�UHPDLQLQJ�
EORFNV�ZLWKLQ�WKH�HVWLPDWLRQ�GRPDLQ���$�PDMRULW\�RI�,QGLFDWHG�0LQHUDO�5HVRXUFH�FODVVLILHG�EORFNV�DUH�DVVRFLDWHG�ZLWK�HVWLPDWLRQ�SDVV�
���
$OO�HVWLPDWHV�ZLWKLQ�HDFK�HVWLPDWLRQ�GRPDLQ�DUH�YDOLGDWHG�DJDLQVW�GHFOXVWHUHG�FRPSRVLWHV���0HDQ�JUDGH�HVWLPDWHV�WKDW�IDOO�ZLWKLQ����
RI�WKH�GHFOXVWHUHG�FRPSRVLWH�PHDQ�JUDGH�DUH�FRQVLGHUHG�DFFHSWDEOH��,I�WKH�GLIIHUHQFH�LV�RXWVLGH�D����WROHUDQFH�WKHQ�WKH�HVWLPDWLRQ�
DQG�RU�GHFOXVWHU�FHOO�VL]H�LV�UHYLHZHG�DQG�FKDQJHV�PDGH�LI�QHFHVVDU\��
*ROG�DQG�VLOYHU�ZHUH�HVWLPDWHG�ZKLFK�LV�D�SRWHQWLDO�E\�SURGXFW�FUHGLW�ZLWKLQ�WKH�FRSSHU�FRQFHQWUDWH��
%ORFN�PRGHO�SDUHQW�FHOO�VL]H�GLPHQVLRQV�DUH��P1�[��P(�[��P=�ZLWK�VXE�FHOOLQJ�GRZQ�WR����P1�[����P(�[����P=��(DFK�HVWLPDWLRQ
GRPDLQ�KDV�EHHQ�IODJJHG�DQG�PRGHOOHG�VHSDUDWHO\�
%ORFN�PRGHO�SDUHQW�FHOO�VL]H�GLPHQVLRQ�WDNHV�LQWR�DFFRXQW�ERWK�WKH�GULOO�VSDFLQJ�DQG�WKH�RULHQWDWLRQ�RI�WKH�HVWLPDWLRQ GRPDLQV�WR�HQVXUH�
WKDW�SDUHQW�FHOO�FHQWURLGV DUH�DQ�DSSURSULDWH�VL]H�WR�EH FDSWXUHG�ZLWKLQ�WKH�RUH�VROLGV��ZLUHIUDPHV��
1R�DVVXPSWLRQV�KDYH�EHHQ�DSSOLHG�WR�WKH�PRGHO�IRU�VHOHFWLYH�PLQLQJ�XQLW�
1R�FRUUHODWLRQ�KDV�EHHQ�PDGH�EHWZHHQ�YDULDEOHV�

� 7RS�FXWV�ZHUH�DSSOLHG�WR�FHUWDLQ�HOHPHQWV�ZLWKLQ�VSHFLILF�GRPDLQV�DIWHU�UHYLHZLQJ�WKH�VXPPDU\�VWDWLVWLFV��KLVWRJUDP�GLVWULEXWLRQV�DQG�
ORJ�SUREDELOLW\�SORWV��
%ORFN�PRGHO�YROXPH�YDOLGDWLRQ�ZDV�YDOLGDWHG�DJDLQVW�HVWLPDWLRQ�GRPDLQ ZLUHIUDPHV�IRU�HDFK�GRPDLQ��%ORFN�PRGHO�YDOLGDWLRQ�IRU�JUDGH�
ZDV�FRQGXFWHG�ERWK�E\�YLVXDOO\�LQVSHFWLQJ PRGHO�VHFWLRQV�E\�QRUWKLQJV�DW���P�LQFUHPHQWV��E\�EHQFKHV�DW���P�LQFUHPHQWV�DQG�H[SRVHG�
XQGHUJURXQG�RUH�GHYHORSPHQW�

0RLVWXUH 7RQQDJHV�DUH�HVWLPDWHG�RQ�D�GU\�EDVLV�

&XW�RII�
SDUDPHWHUV

7KH�QRPLQDO������FRSSHU� FXW�RII JUDGH�XVHG� IRU� WKH�PLQHUDOLVHG� LQWHUSUHWDWLRQ�ZDV�FKRVHQ�DV� WKLV� DSSHDUV� WR� UHIOHFW� WKH�QDWXUDO�
EDFNJURXQG�FRSSHU�JUDGH�FXW�RII�
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0LQLQJ�IDFWRUV�
RU�
DVVXPSWLRQV

7KH�RQO\�FRQVLGHUDWLRQ�WR�WKH�PLQLQJ�PHWKRG�LV�WKH�PLQLPXP�LQWHUSUHWHG ZLGWK���P����2WKHUZLVH�QR�RWKHU�PLQLQJ�DVVXPSWLRQV�KDYH�
EHHQ�DSSOLHG�WR�WKH�0XUUDZRPELH�PRGHO���
7KH�PRGHO�LV�VHWXS�IRU�PLQLQJ�HYDOXDWLRQ�DQG�VWRSH�GHOLQHDWLRQ���0DWHULDO�QRW�HVWLPDWHG�LV�VHW�WR�]HUR����

0HWDOOXUJLFDO�
IDFWRUV�RU�
DVVXPSWLRQV

7KH� GRPLQDQW� FRSSHU� PLQHUDO DVVRFLDWHG� ZLWK� WKH� 0XUUDZRPELH GHSRVLW LV� FKDOFRS\ULWH�� � 0DWHULDO� PLQHG� IURP� 0XUUDZRPELH
XQGHUJURXQG�PLQH�ZLOO�EH SURFHVVHG DW�WKH�7ULWWRQ�RUH�SURFHVVLQJ�SODQW���
3URFHVVLQJ�UHFRYHULHV�IRU�0XUUDZRPELH DUH�FXUUHQWO\�EHLQJ�DVVHVVHG�DQG�FXUUHQW�LQGLFDWLRQV�H[SHFW�WKH�0XUUDZRPELH�RUH�WR�KDYH�D�
����� UHFRYHU\��ZKLFK�LV�FRQVLVWHQW�ZLWK�WKH�7ULWWRQ�&RSSHU�2SHUDWLRQ�ILHOG�DYHUDJH���

(QYLURQPHQ�
WDO�IDFWRUV�RU�
DVVXPSWLRQV

:DVWH�IURP�SURFHVVLQJ�LV�GLVSRVHG�DW�WKH�FXUUHQW�WDLOLQJV�VWRUDJH�IDFLOLW\�DW�7ULWWRQ &RSSHU�2SHUDWLRQV �RU�XWLOLVHG�DV�SDVWH�ILOO����:DVWH�
IURP�XQGHUJURXQG�GHYHORSPHQW� LV�SODQQHG�WR�EH�VWRUHG�ZLWKLQ� WKH�0XUUDZRPELH�SLW�DQG�RU DV�EDFNILOO� LQ� WKH�PLQLQJ�SURFHVV�� �$Q\�
SRWHQWLDOO\�DFLG�IRUPLQJ�ZDVWH�ZLOO�EH�HQFDSVXODWHG�ZLWKLQ�WKH�ZDVWH�GXPS�RQ�WKH�VXUIDFH�RU�SODFHG�XQGHUJURXQG DV�VWRSH�EDFNILOO����
1R�VLJQLILFDQW�HQYLURQPHQWDO�LPSDFWV�KDYH�EHHQ�LGHQWLILHG�IRU�WKH�0XUUDZRPELH XQGHUJURXQG�PLQH��

%XON�GHQVLW\ %XON�GHQVLW\�IRU�WKH�0XUUDZRPELH UHVRXUFH�PRGHO IRU�ZDVWH�PDWHULDO�W\SH�KDV�EHHQ�DVVLJQ�E\�WKH�DYHUDJH�YDOXHV�PHDVXUHG�DFURVV�
WKH�ILHOG���'HQVLW\�IRU�PDWHULDO�ZLWKLQ�PLQHUDOLVHG GRPDLQV�KDV EHHQ�HVWLPDWHG�XVLQJ�2.��
%XON�GHQVLW\�IRU�WKH�UHVRXUFH�KDV�EHHQ�PHDVXUHG�XVLQJ�WKH�$UFKLPHGHV�3ULQFLSOH�0HWKRG
��ZHLJKW�LQ�DLU�Y
V�ZHLJKW�LQ�ZDWHU���
%XON�GHQVLW\�KDV�EHHQ�HVWLPDWHG�IURP WKH�DFWXDO�PHDVXUHPHQWV UDWKHU�WKDQ�DVVLJQLQJ�DQ�DYHUDJH�EXON�GHQVLW\�

&ODVVLILFDWLRQ &ODVVLILFDWLRQ�RI� WKH� UHVRXUFH�HVWLPDWH�KDV�EHHQ�JXLGHG�E\� FRQILGHQFH� LQ� WKH�JHRORJLFDO� LQWHUSUHWDWLRQ�� GULOO� GHQVLW\�� XQGHUJURXQG�
GHYHORSPHQW���,QGLFDWHG�0LQHUDO�5HVRXUFH�LV�FRQVWUDLQHG�WR�DUHDV�ZLWK�D�VRXQG�XQGHUVWDQGLQJ�RI�WKH�JHRORJ\�EDVHG�RQ�JHRORJLFDO�
PDSSLQJ�DQG�GULOO�GDWD� ��P�[� ��P�VSDFHG� ,QIHUUHG�0LQHUDO�5HVRXUFH�UHSUHVHQWV�WKH�H[WHQVLRQV�WR�WKH�PLQHUDOLVHG�ERGLHV�EDVHG�
RQ�WKH����� UHVRXUFH�XSGDWH LQWHUSUHWDWLRQ���'ULOOLQJ�GDWD�LV�JHQHUDOO\�VSDFHG�!���P�[�!��P���)RU�PLQHUDOLVHG�ORGHV����������������
����DQG�����DUH�FODVVLILHG�DV� ,QIHUUHG�0LQHUDO�5HVRXUFH�EDVHG�RQ�JHRORJLFDO�FRPSOH[LW\�HYHQ� WKRXJK� LQ�VRPH� LQVWDQFHV� WKH�GULOO�
VSDFLQJ�LV� ��P�[� ��P�
7KH�GULOO�DQG�LQSXW�GDWD�GHQVLW\�DUH FRPSUHKHQVLYH�LQ�LWV�FRYHUDJH�IRU�WKLV�VW\OH�RI PLQHUDOLVDWLRQ�DQG�HVWLPDWLRQ�WHFKQLTXHV WR�DOORZ�
UHDVRQDEOH�FRQILGHQFH�IRU�WKH�WRQQDJH�DQG�JUDGH�GLVWULEXWLRQ�WR�WKH�OHYHOV�RI ,QGLFDWHG�DQG�,QIHUUHG�
7KH� XSGDWHG� 0XUUDZRPELH� JHRORJ\� LQWHUSUHWDWLRQ�PRGHO� DQG� UHVRXUFH� HVWLPDWH� DSSURSULDWHO\� UHIOHFWV� WKH� &RPSHWHQW� 3HUVRQV�
XQGHUVWDQGLQJ�RI�WKH�JHRORJLFDO�DQG�JUDGH�GLVWULEXWLRQV���

$XGLWV�RU�
UHYLHZV

([WHUQDO�UHYLHZV�DQG�DXGLWV�KDYH�EHHQ�FRQGXFWHG�E\�$0& IRU�HDUO\�JHQHUDWLRQV�RI�WKH�0XUUDZRPELH�UHVRXUFH�PRGHO�SUH�-25&������
1R�IDWDO�IODZV�RU�VLJQLILFDQW�LVVXHV�ZHUH�LGHQWLILHG DW�WKH�WLPH��

'LVFXVVLRQ�RI�
UHODWLYH�

�� 7KH�UHODWLYH�DFFXUDF\�RI�WKH�0LQHUDO�5HVRXUFH�HVWLPDWH�LV�UHIOHFWHG�LQ�WKH�UHSRUWLQJ�RI�WKH�0LQHUDO�5HVRXUFH�DV�SHU�WKH�JXLGHOLQHV�RI�
WKH������-25&�FRGH�

�� 7KH�VWDWHPHQW�UHODWHV�WR�D�JOREDO�HVWLPDWH�RI�WKH�WRQQHV�DQG�JUDGH�
�� 0LQH�WR�PLOO�UHFRQFLOLDWLRQV�IRU�WKH�)<���� \HDU�KDYH�VKRZQ�WKDW�2UH�5HVHUYHV�KDV�HVWLPDWHG�ZLWKLQ����RI�WRQQHV�DQG ���FRSSHU
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DFFXUDF\��
FRQILGHQFH

JUDGH�ZKLFK�LV�FRQVLGHUHG�DQ�DFFHSWDEOH�OHYHO�RI�YDULDQFH�JLYHQ�WKH�VW\OH�RI�PLQHUDOLVDWLRQ�DQG�JUDGH�GLVWULEXWLRQ� 5HFRQFLOLDWLRQV�
GHPRQVWUDWH� WKH� FXUUHQW� UHVRXUFH� PRGHO SURYLGHV� JRRG� FRQILGHQFH� LQ� WKH� HVWLPDWLRQ� DQG� WKH� HVWLPDWLRQ� SURFHVV� XVHG� IRU� WKH�
0XUUDZRPELH�5HVRXUFH�
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�� 25(�5(6(59(�(67,0$7(

��� 5(68/76�)25�81'(5*5281'

7KH�0XUUDZRPELH�GHSRVLW�2UH�5HVHUYH�HVWLPDWH�DW���WK -XQH������LV�UHSRUWHG�LQ�7DEOH����,W� LV�UHSRUWHG�
DFFRUGLQJ�WR�-25&������

7DEOH���2UH�5HVHUYH�HVWLPDWH�IRU�0XUUDZRPELH�XQGHUJURXQG�DW���WK -XQH��������

&DWHJRU\� 7RQQH��NW� &RSSHU����
&RQWDLQHG�
&RSSHU��NW�

*ROG��J�W�
&RQWDLQHG�

*ROG�
�.R]�

6LOYHU��J�W�
&RQWDLQHG�
6LOYHU��.R]�

3URYHG � � � � � � �

3UREDEOH ����� ��� �� ��� �� ��� ���

7RWDO ������ ���� ��� ��� �� ��� ���

��� 2UH�5HVHUYHV�DUH�UHSRUWHG�DV�,1&/86,9(�RI�WKH�VXSSRUWLQJ�0LQHUDO�5HVRXUFH�HVWLPDWH��
��� 'LVFUHSDQFLHV�LQ�VXPPDWLRQ�ZLOO�RFFXU�GXH�WR�URXQGLQJ��

��� 5(68/76�)25�23(1�3,7

7DEOH���2UH�5HVHUYH�HVWLPDWH�IRU�0XUUDZRPELH�RSHQ�SLW�DW���WK -XQH��������

&DWHJRU\�
7RQQHV�
�NW�

&RSSHU����
&RQWDLQHG�
&RSSHU���NW�

*ROG��J�W�
&RQWDLQHG�

*ROG�
�.R]�

6LOYHU��J�W�
&RQWDLQHG�
6LOYHU��.R]�

3URYHG� � � � � � � �

3UREDEOH� ����� ��� �� ��� � ��� ���

7RWDO ����� ��� �� ��� � ��� ���

��� 2UH�5HVHUYHV�DUH�UHSRUWHG�DV�,1&/86,9(�RI�WKH�VXSSRUWLQJ�0LQHUDO�5HVRXUFH�HVWLPDWH��
�� 'LVFUHSDQFLHV�LQ�VXPPDWLRQ�ZLOO�RFFXU�GXH�WR�URXQGLQJ�

��� &+$1*(6�)520�35(9,286�(67,0$7(

����� 8QGHUJURXQG�2UH�5HVHUYH

&KDQJHV�WR�WKH�2UH�5HVHUYHV�KDYH RFFXUUHG�VLQFH�WKH�ODVW�UHSRUW�IURP��GHSOHWLRQ�GXH�WR�PLQLQJ��FKDQJHV�
LQ�WKH�0LQHUDO�5HVRXUFH�HVWLPDWH��FKDQJHV�WR�WKH�PLQLQJ�PHWKRG��DQG�FKDQJHV�LQ�WKH�FXW�RII�JUDGH�

3URGXFWLRQ�LQ�WKH�\HDU�WR���WK -XQH������ZDV����N�WRQQH�DW�������FRSSHU�IRU���N�WRQQH�RI�FRQWDLQHG�FRSSHU�
PHWDO�

7DEOH���&KDQJH�LQ�8QGHUJURXQG�2UH�5HVHUYH�IURP�SUHYLRXV�HVWLPDWH�IRU�0XUUDZRPELH�'HSRVLW��

PDWH &DWHJRU\�
7RQQHV�
�NW�

&RSSHU�
���

&RQWDLQHG�
&RSSHU�
�NW�

*ROG�
�J�W�

&RQWDLQHG�
*ROG��NR]�

6LOYHU�
�J�W�

&RQWDLQHG�
6LOYHU�
�NR]�

���-XQH������

3URYHG � � � � � � �

3UREDEOH ����� ��� �� ��� �� ��� ���

7RWDO ����� ���� ��� ��� �� ��� ���

���-XQH������

3URYHG� �� �� �� � � � �

3UREDEOH ����� ��� �� ��� �� ��� ���

7RWDO ����� ��� �� ��� �� ��� ���

GLIIHUHQFH�

3URYHG� �� �� �� � � � �

3UREDEOH � ���� �� ���� �� ���� ����

7RWDO � ���� �� ���� �� ���� ����

����� 2SHQ�3LW�2UH�5HVHUYH

7KH�2UH�5HVHUYH�HVWLPDWH�LV�XQFKDQJHG�IURP�WKH�SUHYLRXV�UHSRUW�
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��� 67$7(0(17�2)�&203/,$1&(�:,7+�-25&������5(3257,1*

7KLV�2UH�5HVHUYH�VWDWHPHQW�KDV�EHHQ�FRPSLOHG� LQ�DFFRUGDQFH�ZLWK� WKH�JXLGHOLQHV�GHILQHG� LQ� WKH������
(GLWLRQ� RI� WKH� $XVWUDODVLDQ� &RGH� IRU� 5HSRUWLQJ� RI� ([SORUDWLRQ� 5HVXOWV�� 0LQHUDO� 5HVRXUFHV� DQG� 2UH�
5HVHUYHV�

����� &RPSHWHQW�3HUVRQ�6WDWHPHQW

0U�,DQ�6KHSSDUG�FRQILUPV�WKDW�KH LV�WKH�&RPSHWHQW�3HUVRQ�IRU�DOO�WKH�2UH�5HVHUYH�HVWLPDWHV�VXPPDULVHG�
LQ� WKLV�5HSRUW� DQG�0U�6KHSSDUG�KDV� UHDG�DQG�XQGHUVWRRG� WKH� UHTXLUHPHQWV�RI� WKH������(GLWLRQ�RI� WKH�
$XVWUDODVLDQ�&RGH� IRU�5HSRUWLQJ� RI� ([SORUDWLRQ�5HVXOWV��0LQHUDO�5HVRXUFHV� DQG�2UH�5HVHUYHV� �-25&�
&RGH�������(GLWLRQ���0U�6KHSSDUG�LV�D�&RPSHWHQW�3HUVRQ�DV�GHILQHG�E\�WKH�-25&�&RGH�������(GLWLRQ��
KDYLQJ�UHOHYDQW�H[SHULHQFH�WR�WKH�VW\OH�RI�PLQHUDOLVDWLRQ�DQG�W\SH�RI�GHSRVLW�GHVFULEHG�LQ�WKH�5HSRUW�DQG�WR�
WKH�DFWLYLW\�IRU�ZKLFK�KH�LV�DFFHSWLQJ�UHVSRQVLELOLW\��0U�6KHSSDUG�LV�D�0HPEHU�RI�7KH�$XVWUDODVLDQ�,QVWLWXWH�
RI� 0LQLQJ� DQG� 0HWDOOXUJ\�� 1R�� �������� 0U� 6KHSSDUG� KDV� UHYLHZHG� WKH� 5HSRUW� WR� ZKLFK� WKLV� &RQVHQW�
6WDWHPHQW�DSSOLHV�DQG�FRQVHQWV�WR�WKH�LQFOXVLRQ�LQ�WKH�5HSRUW�RI�WKH�PDWWHUV�EDVHG�RQ�KLV�LQIRUPDWLRQ�LQ�
WKH�IRUP�DQG�FRQWH[W�LQ�ZKLFK�LW�DSSHDUV��0U�6KHSSDUG�LV�D�IXOO�WLPH�HPSOR\HH�RI�$HULV�5HVRXUFHV�/LPLWHG�

0U�6KHSSDUG�KDV�GLVFORVHG�WR�WKH�UHSRUWLQJ�FRPSDQ\�WKH�IXOO�QDWXUH�RI�WKH�UHODWLRQVKLS�EHWZHHQ�KLPVHOI�DQG�
WKH�FRPSDQ\��LQFOXGLQJ�DQ\�LVVXH�WKDW�FRXOG�EH�SHUFHLYHG�E\�LQYHVWRUV�DV�D�FRQIOLFW�RI�LQWHUHVW��6SHFLILFDOO\��
0U� 6KHSSDUG� KROGV� ����������� VKDUHV� LQ� $HULV� 5HVRXUFHV� /LPLWHG� DQG� LV� DOVR� HQWLWOHG� WR� ����������
3HUIRUPDQFH�5LJKWV�LVVXHG�XQGHU�WKH�&RPSDQ\¶V�HTXLW\�LQFHQWLYH�SODQ��GHWDLOV�RI�ZKLFK�ZHUH�FRQWDLQHG�LQ�
WKH�1RWLFH�RI�$QQXDO�*HQHUDO�0HHWLQJ�GDWHG����2FWREHU��������7KH�YHVWLQJ�RI�WKHVH�3HUIRUPDQFH�5LJKWV�
LV�VXEMHFW�WR�FHUWDLQ�SHUIRUPDQFH�DQG�HPSOR\PHQW�FULWHULD�EHLQJ�PHW�

,�YHULI\�WKDW�WKH�2UH�5HVHUYH�VHFWLRQ�RI�WKLV�5HSRUW�LV�EDVHG�RQ�DQG�IDLUO\�DQG�DFFXUDWHO\�UHIOHFWV�LQ�WKH�IRUP�
DQG�FRQWH[W�LQ�ZKLFK�LW�DSSHDUV��WKH�LQIRUPDWLRQ�LQ�P\�VXSSRUWLQJ�GRFXPHQWDWLRQ�UHODWLQJ�WR�2UH�5HVHUYH�

����� &RPSHWHQW�3HUVRQ�&RQVHQW
:LWK�UHVSHFW�WR�WKH�VHFWLRQV�RI�WKLV�UHSRUW�IRU�ZKLFK�,�DP�UHVSRQVLEOH�±�0XUUDZRPELH�'HSRVLW�2UH�5HVHUYH�
(VWLPDWH���,�FRQVHQW�WR�WKH�UHOHDVH�RI�WKH�0LQHUDO�5HVRXUFHV�DQG�2UH�5HVHUYHV�6WDWHPHQW�DV�DW���WK -XQH�
�����IRU�0XUUDZRPELH�GHSRVLW�

6LJQDWXUH�RI�&RPSHWHQW�3HUVRQ

,DQ�6KHSSDUG��0HPEHU�1R��������$XV,00

'DWH

6LJQDWXUH�RI�:LWQHVV :LWQHVV�1DPH�DQG�$GGUHVV

�UG $XJXVW ����
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0XUUDZRPELH�GHSRVLW�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�(VWLPDWH����-XQH�����

����� ([SHUW�LQSXW

$�QXPEHU�RI�SHUVRQV�KDYH�FRQWULEXWHG�NH\� LQSXWV� WR� WKH�2UH�5HVHUYHV�GHWHUPLQDWLRQ��7KHVH�DUH� OLVWHG�
EHORZ�

,Q� FRPSLOLQJ� WKH� 2UH� 5HVHUYH� WKH� &RPSHWHQW� 3HUVRQ� KDV� UHYLHZHG� WKH� VXSSOLHG� LQIRUPDWLRQ� IRU�
UHDVRQDEOHQHVV�EXW KDV�UHOLHG�RQ�WKLV�DGYLFH�DQG�LQIRUPDWLRQ�WR�EH�FRUUHFW�

7DEOH���([SHUW�FRQWULEXWLRQ�WR�2UH�5HVHUYH
([SHUW�3HUVRQ���2UJDQL]DWLRQ $UHD�RI�([SHUWLVH
%UDG�&R[ 0LQHUDO�5HVRXUFH�JHRORJ\�DQG�UHVRXUFH�HVWLPDWLQJ�

EORFN�0RGHO
9DOHQWLQH�8WHWH 0LQH�GHVLJQ XQGHUJURXQG
3KLOLS�3HWULH 7HFKQLFDO�6HUYLFHV�± 8QGHUJURXQG��3HHU�5HYLHZ�
3HOOV�6XOOLYDQ�0H\ULFN FRQVXOWLQJ *HRWHFKQLFDO�VWDELOLW\�DQDO\VLV�IRU�RSHQ�SLW
$0'$'�&RQVXOWLQJ 2SHQ�SLW�RSWLPLVDWLRQ�DQG�GHVLJQ



3DJH����

0XUUDZRPELH�GHSRVLW�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�(VWLPDWH����-XQH�����

��� -25&������6(&7,21��� 7$%/(���5(3257��(67,0$7,21�$1'�5(3257,1* 2)�25(�5(6(59(�(67,0$7(

�&ULWHULD�OLVWHG�LQ�VHFWLRQ����DQG�ZKHUH�UHOHYDQW�LQ�VHFWLRQV���DQG����DOVR�DSSO\�WR�WKLV�VHFWLRQ��

&ULWHULD &RPPHQWDU\

0LQHUDO�5HVRXUFH�
HVWLPDWH�IRU�FRQYHUVLRQ�
WR�2UH�5HVHUYHV

�� 7KH�2UH�5HVHUYH�HVWLPDWH�LV�EDVHG�RQ�WKH���WK -XQH����� 0LQHUDO�5HVRXUFH��VXSSRUWHG�E\�WKH�0XUUDZRPELH�GLJLWDO�EORFN�PRGHOV IRU
,QGLFDWHG� 0LQHUDO� 5HVRXUFH� PDWHULDO� WKH� HVWLPDWH� LV� EDVHG� RQ� D� JUDGH� FRQWURO� PRGHO�� PXBJFBEPB����-XO���EPI�EPI DQG�
PXBJFBEPB����PD\���EPI

0U %UDG�&R[�LV�WKH�FRPSHWHQW�SHUVRQ�UHVSRQVLEOH�IRU�0LQHUDO�5HVRXUFH�HVWLPDWLRQ�

7KH���WK -XQH������0LQHUDO�5HVRXUFH�(VWLPDWH� LV�D�SURJUHVVLYH� UHYLVLRQ� LQFRUSRUDWLQJ� LQIRUPDWLRQ� IURP�DGGLWLRQDO�GLDPRQG�GULOOLQJ��
XQGHUJURXQG�PDSSLQJ�DQG�UHLQWHUSUHWDWLRQ�RI�WKH�JHRORJ\�

�� 2UH�5HVHUYHV�DUH�TXRWHG�DV�,1&/86,9(�RI�WKH�VXSSRUWLQJ�0LQHUDO�5HVRXUFHV�IURP�ZKLFK�WKH\�DUH�GHULYHG�
6LWH�YLVLWV �� 0U�,DQ�6KHSSDUG��FRPSHWHQW�SHUVRQ�IRU�WKH�0XUUDZRPELH�2UH�5HVHUYH��KDV�YLVLWHG�WKH�0XUUDZRPELH�SURMHFW�VLWH�RQ�PDQ\�RFFDVLRQV��

LQFOXGLQJ�ZDONLQJ�LQVSHFWLRQV�RI�WKH�GHFOLQH��VWRSLQJ�RSHUDWLRQV�DQG�YLVXDO�LQVSHFWLRQ�RI�WKH�KLVWRULFDO RSHQ�SLW�
6WXG\�VWDWXV �� 0XUUDZRPELH�GHSRVLW�XQGHUJURXQG�2UH�5HVHUYH�(VWLPDWH�KDV�EHHQ�GHULYHG�ZLWK�VXSSRUW�IURP�VWXGLHV�DQG�SUDFWLFDO�H[SHULHQFH�WR�EHWWHU�

WKDQ�IHDVLELOLW\�VWXG\�VWDQGDUG��7KH�XQGHUJURXQG�PLQH�KDV�EHHQ�RSHUDWLQJ�IRU�ILYH \HDUV�DQG�DFKLHYLQJ�EXGJHW�RUH�SURGXFWLRQ�DW�WKH�
H[SHFWHG�FRVWV��7KH�EXGJHW�FRPELQHG�ZLWK�SUHYLRXV�WHFKQLFDO�VWXGLHV�UHVXOWV�LQ�VXSSRUW�IRU�WKH�2UH�5HVHUYH�HVWLPDWH��7KHVH�VWXGLHV�
KDYH�LQFOXGHG�JHRWHFKQLFDO�LQYHVWLJDWLRQ�RI�WKH�URFN�PDVV�DQG�HYDOXDWLRQ�RI�VWDELOLW\�RI�SURSRVHG�VWRSHV��PLQHUDO�SURFHVVLQJ�WHVWLQJ�DQG�
DVVHVVPHQW�RI�PHWDO�UHFRYHULHV�WR�FRQFHQWUDWH��PLQH�GHVLJQ�DQG�FRPPHUFLDO�DQDO\VLV�

�� 0XUUDZRPELH�RSHQ�SLW�2UH�5HVHUYH�(VWLPDWH�KDV�EHHQ�GHULYHG�ZLWK�VXSSRUW�IURP�VWXGLHV�DW�SUH�IHDVLELOLW\�VWDQGDUG�RU�EHWWHU��7KHVH�
VWXGLHV� KDYH� LQFOXGHG JHRWHFKQLFDO� LQYHVWLJDWLRQ� RI� WKH� URFN�PDVV� IRU� HYDOXDWLRQ� RI� SLW� VORSH� VWDELOLW\�� SLW� RSWLPLVDWLRQ� DQG� GHVLJQ��
PHWDOOXUJLFDO�LQYHVWLJDWLRQ�RI�WKH�RUH��HQYLURQPHQWDO�DQG�FXOWXUDO�LPSDFW� 7KHUH�LV�HYLGHQFH�VXSSRUWLQJ�DOO�NH\�DVVXPSWLRQV�LQ�WKH�SUH�
IHDVLELOLW\�VWXG\��WKH�FXUUHQW�SLW�KDV�EHHQ�VWDEOH�IRU����\HDUV DW�VLPLODU�VORSH�DQJOHV�WR�WKRVH�SODQQHG�IRU�WKH�H[SDQVLRQ�����N�WRQQH�RI�
0XUUDZRPELH�SLW�RUH�KDV�SUHYLRXVO\�EHHQ�VXFFHVVIXOO\�SURFHVVHG�WKURXJK�WKH�7ULWWRQ�RUH�SURFHVVLQJ�SODQW��'HYHORSPHQW�DSSURYDO IRU�
WKH�SLW�H[SDQVLRQ�KDV�EHHQ�UHFHLYHG�IURP�WKH�6WDWH�DQG�ORFDO�FRXQFLO�

�� 2UH�SURFHVVLQJ�RI�WKH�0XUUDZRPELH�'HSRVLW�RUH�KDV�EHHQ�FRQILUPHG�IURP�H[SHULHQFH�IURP�WKH�WUHDWPHQW�RI�RUH�WKURXJK�WKH�7ULWWRQ�RUH�
SURFHVVLQJ�SODQW��DQG�2UH�5HVHUYH�HVWLPDWH�LV�VXSSRUWHG�WR�EHWWHU�WKDQ�IHDVLELOLW\�VWXG\�VWDQGDUG��7KHUH�LV�HQRXJK�FDSDFLW\�LQ�WKH�7ULWWRQ�
RUH�SURFHVVLQJ�SODQW��DQG�QR�FDSLWDO�H[SHQGLWXUH�LV�QHFHVVDU\�RQ�SURFHVVLQJ�SODQW�WR�SURFHVV�WKH�0XUUDZRPELH�RUH�
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&ULWHULD &RPPHQWDU\

&XW�RII�SDUDPHWHUV 7KHVH�FRPPHQWV�UHIHU�WR�0XUUDZRPELH�XQGHUJURXQG�PLQH��ZKHUH�PLQLQJ�LV�E\�VXE�OHYHO�RSHQ VWRSH�RU�EHQFK�VWRSLQJ�
�� 7KH���WK -XQH������2UH�5HVHUYH�XVHV�FRSSHU�JUDGH��&X���DV�WKH�FXW�RII�JUDGH�FULWHULD�

�� )RU�WKH�������������� DQG���� ORGHV��D�FXW�RII�JUDGH�RI������&X�KDV�EHHQ�DSSOLHG��6WRSHV�DUH�GHVLJQHG�ZLWKLQ�WKH�0LQHUDO�5HVRXUFH�
JUDGH�VKHOO�DW������&X�ZLWK�WKH�DLP�RI�UHMHFWLQJ�DV�PXFK�PLQHUDOLVDWLRQ�OHVV�WKDQ������&X�DV�SUDFWLFDO��6XEJUDGH�PLQHUDOLVDWLRQ�WKDW�
PXVW�EH�LQFOXGHG�ZLWKLQ�WKH�VWRSH�GHVLJQ�LV�LQFOXGHG�LQ�WKH�2UH�5HVHUYH��'LOXWLRQ�IURP�VXUURXQGLQJ�URFN�DQG�IURP�EDFNILOO�LV�DFFRXQWHG�
ZLWKLQ�WKH�PRGLI\LQJ�IDFWRU�IRU�GLOXWLRQ��'LOXWLRQ�LV�DVVXPHG�WR�KDYH�QLO�FRSSHU�FRQWHQW��7KH�VWRSH�DYHUDJH�GLOXWHG�JUDGH�PXVW�H[FHHG�WKH�
�����FRSSHU�FXW�RII�JUDGH�WR�EH�DFFHSWHG���6WRSHV�ZLWK�D�JUDGH�EHORZ�WKH�FXW�RII�JUDGH�PD\�EH�LQFOXGHG�LQ�WKH�2UH�5HVHUYH�ZKHQ�WKH\�
DUH�DGMDFHQW�WR�KLJKHU�JUDGH�VWRSHV�DQG�ZKHUH�WKH\�FDQ�EH�PLQHG�DW�PDUJLQDO�FRVW��7KH�TXDQWLW\�RI�2UH�5HVHUYH�LQFOXGHG�IURP�VXEJUDGH�
VWRSHV�LV�QRW�PDWHULDO�LQ�WKLV�HVWLPDWH�

�� )RU�WKH WKH�����DQG����ORGH��D�FXW�RII�JUDGH���� &X�KDV�EHHQ�DSSOLHG��7KH�UHGXFHG�FXW�RII�JUDGH�LV�DSSOLHG�EHFDXVH�WKHVH�VWRSHV�DUH�
RI�VHFRQGDU\�LPSRUWDQFH�GXH�WR�ORZHU�JUDGH�DQG�LV�SODQQHG�IRU�H[WUDFWLRQ�LQ�UHWUHDW�ZLWK�ORZ�FRVW PLQLQJ�DW�WKH�HQG�RI�PLQH�OLIH���7KH\�
GR�QRW�UHTXLUH�DQ\�VLJQLILFDQW�DGGLWLRQDO�DFFHVV�GHYHORSPHQW��VR�WKH�PLQLQJ�FRVW�LV�VLJQLILFDQWO\�ORZHU�WKDQ�IRU�WKH���������������DQG�
���ORGH�VWRSHV���

�� :KHUH�DFFHVV�GHYHORSPHQW�WXQQHO�GHVLJQV�DUH�DYDLODEOH��DOO�0LQHUDO�5HVRXUFH�LQVLGH�WKHVH�GHYHORSPHQW�GHVLJQ�VKDSHV�DQG�DERYH�
�����FRSSHU� LV�FRQYHUWHG�GLUHFWO\� WR�2UH�5HVHUYH�ZLWKRXW�PRGLILFDWLRQ��$� ORZHU�PDUJLQDO�FRVW�RI�SURGXFWLRQ�DSSOLHV� WR� WKLV�PDWHULDO�
HTXLYDOHQW�RQO\�WR�WKH�FRVW�RI�RUH�SURFHVVLQJ��0LQLQJ�FRVWV�ZLOO�EH�LQFXUUHG�LUUHVSHFWLYH�RI�D�GHFLVLRQ�WR�SURFHVV�WKLV�PDWHULDO�RU�QRW���1R�
GLOXWLRQ�RU�RUH�ORVV�IDFWRUV�DUH�DSSOLHG�WR�0LQHUDO�5HVRXUFH�FRQWDLQHG�ZLWKLQ�WKH�GHYHORSPHQW�VKDSHV�LQ�WKH�HVWLPDWLRQ�RI�2UH 5HVHUYH��

�� *ROG�DQG�VLOYHU�JUDGHV�LQ�WKH�RUH�DUH�PRGHUDWHO\�LPSRUWDQW�DV�HFRQRPLF�E\�SURGXFWV��+RZHYHU��JROG�DQG�VLOYHU�YDOXHV�DUH�QRW�VXIILFLHQW�
WR�MXVWLI\�WKH�XVH�RI�D�PRUH�FRPSOH[�QHW�VPHOWHU�UHWXUQ�FXW�RII�JUDGH�FULWHULD��*ROG�DQG�VLOYHU�JUDGHV�DUH�ZHDNO\�FRUUHODWHG�ZLWK�WKH�FRSSHU�
JUDGH�LQ�WKH�RUH��$Q�DYHUDJH�JROG�JUDGH�RI����J�W�DQG�VLOYHU�JUDGH�RI��J�W�LQ�WKH�2UH�5HVHUYH�LV�HVWLPDWHG��7KHVH�JUDGHV�DUH�VXIILFLHQW�
DIWHU�UHFRYHU\�WR�FRSSHU�FRQFHQWUDWH�RI�����IRU�JROG�DQG�����IRU�VLOYHU�WR�EH�SD\DEOH�E\�VPHOWHUV�DW������:H�HVWLPDWH�WKH�HFRQRPLF�
YDOXH�RI�WKH�SUHFLRXV�PHWDOV�WR�EH�HTXLYDOHQW�WR�������FRSSHU�HTXLYDOHQW�LQ�WKH�RUH��7KLV�FRSSHU�HTXLYDOHQW�LV�FRQVLGHUHG�LQ�WKH�HVWLPDWH�
RI�EUHDN�HYHQ�FXW�RII�JUDGH�

�� 7KHUH�DUH�QR�VLJQLILFDQW�PHWDO�LPSXULWLHV�LQ�WKH�PLQHUDOLVDWLRQ�WKDW�UHTXLUH�LQFOXVLRQ�LQ�WKH�FXW�RII�JUDGH�FULWHULD�

&XW�RII�SDUDPHWHUV 7KHVH�FRPPHQWV�UHIHU�WR�0XUUDZRPELH�RSHQ�SLW�SURMHFW

�� 7KH�2UH�5HVHUYH�XVHV�FRSSHU�JUDGH�DV�WKH�FXW�RII�JUDGH�FULWHULD�



3DJH����
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&ULWHULD &RPPHQWDU\

�� $Q�RSHQ�SLW�PLQLQJ�FXW�RII�JUDGH�RI������FRSSHU�KDV�EHHQ�DSSOLHG�

0LQLQJ�IDFWRUV�RU�
DVVXPSWLRQV �� 7KH�0LQHUDO�5HVRXUFHV�KDYH�EHHQ�FRQYHUWHG�WR�XQGHUJURXQG�PLQLQJ�2UH�5HVHUYH�E\�SURFHVV�RI�GHWDLOHG�VWRSH�DQG�GHYHORSPHQW�GHVLJQ���

7KH�/LIH�RI�0LQH�SODQ�DQG�DVVRFLDWHG�FRPPHUFLDO�PRGHOOLQJ�KDV�EHHQ�XVHG�WR�FRQILUP�WKDW�WKH�2UH�5HVHUYH�FDQ�EH�PLQHG�HFRQRPLFDOO\�
RYHU� WLPH�� �2QO\�PDQXDO�GHVLJQHG�VWRSH�VROLGV�ZLWK�JRRG�HQJLQHHU� FRQWURO�ZLOO� EH�XVHG� IRU� WKH�3UREDEOH�DQG�3URYHG�2UH�5HVHUYH�
HVWLPDWH�

�� 7KH�VXE�OHYHO�RSHQ�VWRSH�PHWKRG�KDV�EHHQ�VHOHFWHG�DV�WKH�PRVW�VXLWDEOH�PHWKRG�LQ�ZLGHU�DUHDV�RI�WKH�GHSRVLW��%HQFK�VWRSLQJ�LV�DSSOLHG�
LQ�QDUURZ�DUHDV�RI�WKH�GHSRVLW�

�� 7KH�VWRSHV�DUH�PLQHG�SUHGRPLQDQWO\�ZLWK�VXE�OHYHO�DW����PHWUH�VHSDUDWLRQ��3ULPDU\�VWRSHV�DUH�PLQHG�DQG�EDFNILOOHG�ZLWK�URFN�ILOO��7KH�
ILOO�ZLOO�EH�FHPHQWHG�ZKHQ�UHTXLUHG�WR�VXSSRUW�H[WUDFWLRQ�RI�DGMDFHQW�SLOODU�VWRSHV��0LQLQJ�VHTXHQFH�LV�ERWWRP�XS�LQ�]RQHV�ZLWK�FURZQ�
SLOODUV�XVHG�WR�VHSDUDWH�]RQHV�

�� *HRWHFKQLFDO�VWDELOLW\�DQDO\VLV�RI�WKH�SURSRVHG�XQGHUJURXQG�PLQH�VWRSLQJ�PHWKRG�KDV�EHHQ�FRPSOHWHG�XVLQJ�GDWD�IURP�ORJJLQJ�DQG�
ODERUDWRU\�WHVWLQJ�RI�GLDPRQG�GULOO�FRUH��DV�ZHOO�DV�D�UHYLHZ�RI�JHRORJ\�UHVRXUFH�GULOO�KROH�ORJV��6WDELOLW\�RI�WKH�VWRSHV�KDV�EHHQ�HVWLPDWHG�
XVLQJ�WKH�0DWKHZV�VWDELOLW\�JUDSK�PHWKRG EDVHG�RQ�ILYH \HDUV�RI�VWRSH�SURGXFWLRQ�H[SHULHQFH��&DEOH�EROWLQJ�RI�WKH�PLQHG�VWRSHV�ZLOO�EH�
XVHG�WR�LPSURYH�WKH�VWDELOLW\�RI�WKH�KDQJLQJ�ZDOOV�ZKHQ�QHFHVVDU\��6WRSH�VWDELOLW\�H[SHULHQFH�WR�GDWH�KDV�EHHQ�DFFHSWDEOH�VWRSH�ZDOO�
IDLOXUHV�DW�WKH�UDWH�DSSURSULDWH�IRU�WKH�JURXQG�FRQGLWLRQV�DQG�WKH�PRGLI\LQJ�IDFWRUV�DVVXPHG�IRU�WKH�HVWLPDWH�

�� 7KH�2UH�5HVHUYH� LV�EDVHG�RQ�HQJLQHHU�GHVLJQHG�VWRSHV��SLOODUV�DQG�GHYHORSPHQW�GULYHV��'LOXWLRQ�DQG�RUH� ORVV� IDFWRUV�DUH XVHG� WR�
HVWLPDWH�GLOXWHG�ILQDO�VWRSH�UHVHUYH��2UH�5HVHUYH�HVWLPDWHV�IRU�ERWK�GHYHORSPHQW��DQG�VWRSH�RUH�PD\�LQFOXGH�D�VPDOO�TXDQWLW\�RI�PDWHULDO�
WKDW�LV�EHORZ�WKH�FXW�RII�JUDGH�DQG�ZKLFK�LV�FRQVLGHUHG�LPSUDFWLFDO�WR�H[FOXGH�IURP�WKH�UHVHUYH�GHVLJQ��6XFK�LQWHUQDO�GLOXWLQJ�PDWHULDO�LV�
LQFOXVLYH�WR�WKH�GHVLJQ�RUH�YROXPH�DQG�HVWLPDWH�RI�WKH�JUDGH�

�� 6WRSH�PLQLQJ�GLOXWLRQ�RI ����WR���� IURP�H[WHUQDO�WR�WKH�VWRSH�GHVLJQ�RUH�YROXPH�LV�DVVXPHG�WR�KDYH�QLO�JUDGH�

�� 6WRSH�PLQLQJ�UHFRYHU\�RI�����RUH�LV�DVVXPHG�IRU�SUREDEOH�VWRSHV� 7KH�UHODWLYHO\�KLJK�UHFRYHU\�UDWH�UHIOHFWV�KLVWRULFDO�H[SHULHQFH��ZKHUH�
ILQDO�HQJLQHHUHG�GHVLJQV�LPSURYH�WKH�UHFRYHU\�RI�UHVRXUFH���L�H��ODUJHU�VWRSHV���)RU�3URYHG�2UH�5HVHUYH�WKH�UHFRYHU\�IDFWRU�ZRXOG�EH�
ORZHU��7KHUH�DUH�QR�3URYHG�2UH�5HVHUYH IRU�WKH�-XQH���WK ���� HVWLPDWH��VR�QR�SURYHG�UHFRYHU\�IDFWRU�KDV�EHHQ�DVVXPHG�
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0XUUDZRPELH�GHSRVLW�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�(VWLPDWH����-XQH�����

&ULWHULD &RPPHQWDU\

0LQLQJ�IDFWRUV�RU�
DVVXPSWLRQV

7KHVH�FRPPHQWV�UHIHU�WR�WKH�0XUUDZRPELH�RSHQ�SLW�H[SDQVLRQ�SURMHFW�

�� )RU�0XUUDZRPELH�RSHQ�SLW�WKH�2UH�5HVHUYH�DVVXPHV����GLOXWLRQ�DQG�����RUH�UHFRYHU\��1LO�FRSSHU�JUDGH�LV�DVVXPHG�IRU�WKH�GLOXWLRQ��
6HOHFWLYH�PLQLQJ�ZLWK�H[FDYDWRU�XQGHU�YLVXDO�JHRORJ\�FRQWURO�RI�D�ZLGH�DQG�IODW�GLSSLQJ�RUH�ERG\�LV�DVVXPHG�WR�JLYH�PRGHUDWH�GLOXWLRQ�
DQG�RUH�ORVV�

�� 7KH�0LQHUDO�5HVRXUFHV�KDYH�EHHQ�FRQYHUWHG�WR�2UH�5HVHUYH�E\�SURFHVV�RI�SLW�RSWLPLVDWLRQ�DQG�GHWDLOHG�GHVLJQ��7KH�/LIH�RI�0LQH�SODQ�
DQG�FRPPHUFLDO�PRGHOOLQJ�KDV�EHHQ�XVHG�WR�FRQILUP�WKDW�WKH�2UH�5HVHUYH�FDQ�EH�PLQHG�HFRQRPLFDOO\�RYHU�WLPH�

�� 6PDOO�TXDQWLWLHV�RI�,QIHUUHG�0LQHUDO�5HVRXUFH�KDYH�EHHQ�LQFOXGHG�LQ WKH�SLW�RSWLPLVDWLRQ�WKDW�VXSSRUWV�WKH�SLW�GHVLJQ�DQG�2UH�5HVHUYH�
HVWLPDWH��7KH�,QIHUUHG�0LQHUDO�5HVRXUFH�LV�OHVV�WKDQ����RI�WKH�WRWDO�0LQHUDO�5HVRXUFH�ZLWKLQ�WKH�SLW�DQG�LV�QRW�PDWHULDO�

0HWDOOXUJLFDO�IDFWRUV�RU�
DVVXPSWLRQV

�� 7KH�0XUUDZRPELH�RUH�ZLOO�EH�WUHDWHG�DW�WKH�H[LVWLQJ�7ULWWRQ�RUH�SURFHVVLQJ�SODQW�ORFDWHG����NLORPHWHUV�E\�URDG�IURP�WKH�SURSRVHG�
PLQH��&RSSHU��JROG�DQG�VLOYHU�PHWDO�ZLOO�EH�UHFRYHUHG�WR�D�FRSSHU�FRQFHQWUDWH�E\�VXOSKLGH�IORWDWLRQ�

�� 7KH�VXOSKLGH�IORWDWLRQ�WUHDWPHQW�PHWKRG�LV�SURYHG�RQ�0XUUDZRPELH�RUH��2UH�PLQHG�IURP�WKH�XQGHUJURXQG�VLQFH������ KDV EHHQ�
VXFFHVVIXOO\�WUHDWHG�LQ�WKH�7ULWWRQ�RUH�SURFHVVLQJ�SODQW��DFKLHYLQJ�EHWWHU�WKDQ�H[SHFWHG�UHFRYHU\��&RSSHU�FRQFHQWUDWH�TXDOLW\ LV�ZLWKLQ�
H[SHFWDWLRQV��DOWKRXJK�ZLWK�VRPH�ORFDO�VKRUW�UXQ�YDULDWLRQ�

�� 7KH�UHFRYHU\�RI�PHWDO�WR�FRSSHU�FRQFHQWUDWH�LV�HVWLPDWHG�DW��
D� &RSSHU�� ����IRU�RSHQ�SLW������IRU�WKH�XQGHUJURXQG�
E� *ROG�� � ����
F� 6LOYHU ���
G� &RQFHQWUDWH�JUDGH�� ����FRSSHU

�� 7KH�2UH�5HVHUYH�DVVXPHV�WKDW�QR�DOORZDQFHV�DUH�UHTXLUHG�IRU�GHOHWHULRXV�HOHPHQWV�LQ�WKH�FRSSHU�FRQFHQWUDWH��7KLV�LV�VXSSRUWHG
E\�PHWDOOXUJ\�WHVWLQJ�DQG�UHFHQW�SODQW�SHUIRUPDQFH�UHVXOWV�

�� 0XUUDZRPELH�XQGHUJURXQG�PLQLQJ�GLOXWLRQ�RIWHQ�FRQWDLQV�D�JUDSKLWH�PLQHUDO��7KH�JUDSKLWH� LV�HQFRXQWHUHG�DV�D� IDXOW�JRXJH� LQ�D�
KDQJLQJ�ZDOO�IDXOW�WKDW�FDQ�IDLO�LQWR�DQ�RSHQ�VWRSH��7KH�JUDSKLWH�FRQWDPLQDWLRQ�RI�WKH�RUH�UHVXOWV�LQ�JUDSKLWH�FRQWDPLQDWLRQ�RI�WKH�
FRSSHU�FRQFHQWUDWH�SURGXFW�DQG�FRQVHTXHQWO\�ORZ�FRSSHU�JUDGHV��%OHQGLQJ�RI�7ULWWRQ�DQG�0XUUDZRPELH�PLQH�RUH�LV�XVHG�WR�DFKLHYH�
PDUNHW�JUDGH�RI�FRSSHU�LQ�FRQFHQWUDWH�

�� &RSSHU�FRQFHQWUDWH�IURP�0XUUDZRPELH�RUH LV EOHQGHG�ZLWK�FRQFHQWUDWH�IURP�7ULWWRQ�XQGHUJURXQG�PLQH�LQWR�SDUFHOV�RI��������WRQQH�
WR�VXLW�VKLSSLQJ�DQG�VPHOWHU�FXVWRPHU�UHTXLUHPHQWV��7KH�EOHQGLQJ SURFHVV�DFKLHYHV DYHUDJH�FRSSHU�JUDGH�LQ�FRQFHQWUDWH�WR�WKH�
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&ULWHULD &RPPHQWDU\

PDUNHWLQJ�WDUJHW�RI�����FRSSHU�
(QYLURQPHQWDO �� 7KH�0XUUDZRPELH�GHSRVLW�LV�ORFDWHG�RQ�0/������7KH�VLWH�LV�DOUHDG\�VLJQLILFDQWO\�GLVWXUEHG�E\�SUHYLRXV�PLQLQJ�DQG�KHDS�OHDFK�SURFHVVLQJ�

RSHUDWLRQV��7KH�0XUUDZRPELH�SLW�DQG�0XUUDZRPELH�XQGHUJURXQG�PLQH�ZLOO�QRW�LQFUHDVH�WKH�GLVWXUEDQFH�RU�HQYLURQPHQWDO�LPSDFW�DW�WKH�
VLWH�

�� 0LQH�2SHUDWLRQV�3ODQV�KDYH�SUHYLRXVO\�EHHQ�DSSURYHG�IRU�0XUUDZRPELH�XQGHUJURXQG�PLQLQJ�DQG�0XUUDZRPELH�RSHQ�SLW�H[SDQVLRQ�
�� 7DLOLQJ�IURP�RUH�WUHDWPHQW�ZLOO�EH�GLVSRVHG�WR�WKH�H[LVWLQJ�7ULWWRQ�5HVRXUFHV�WDLOLQJ�VWRUDJH�IDFLOLW\�

,QIUDVWUXFWXUH �� 7KH� 0XUUDZRPELH� XQGHUJURXQG� PLQH� SURMHFW� VLWH� KDG� H[LVWLQJ� LQIUDVWUXFWXUH� LQVWDOOHG� WR� VXSSRUW� SUHYLRXV� PLQLQJ� RSHUDWLRQV� DQG
PDLQWDLQHG�IRU�XVH�E\�WKH�DGMDFHQW�1RUWK�(DVW���/DUVHQV XQGHUJURXQG�PLQH��,QIUDVWUXFWXUH�LQFOXGHV�FKDQJH�IDFLOLWLHV��RIILFHV��ZRUNVKRSV��
HOHFWULFDO�SRZHU��ZDWHU��DQG�URDG�DFFHVV��6XIILFLHQW�VNLOOHG�ODERXU�LV�DYDLODEOH�LQ�WKH�UHJLRQ�WR�VXSSRUW�WKH�PLQH�DQG�DFFRPPRGDWLRQ�LV�
DYDLODEOH�LQ�WKH�WRZQ�RI�1\QJDQ�ORFDWHG�ZLWKLQ����NLORPHWHUV�GLVWDQFH�IURP�WKH�PLQH�

/DQG�RQ�ZKLFK�WKH�0XUUDZRPELH�XQGHUJURXQG�PLQH�LV�ORFDWHG�LV�D�IUHHKROG�OHDVH�RZQHG�E\�7ULWWRQ�5HVRXUFHV�3W\�/WG�

&RVWV �� 0XUUDZRPELH XQGHUJURXQG LV�DQ�RSHUDWLQJ�PLQH��7KH�PLQH�SHUIRUPDQFH�DJDLQVW�EXGJHW�HVWLPDWHV�RI�FRVW�KDV�EHHQ�ZLWKLQ�����

�� 0XUUDZRPELH�RSHQ�SLW�H[WHQVLRQ�UHTXLUHV�QR�FDSLWDO�LQIUDVWUXFWXUH�RU�HTXLSPHQW�SXUFKDVH��(VWLPDWLRQ�RI�PLQH�ZDVWH�PLQLQJ�FRVWV�
WKDW�ZLOO�EH�FDSLWDOL]HG�KDV�EHHQ�PDGH�E\�7ULWWRQ�5HVRXUFHV�VWDII�XVLQJ�WKHLU�YLHZ�RI�$XVWUDOLDQ�LQGXVWU\�UDWHV�IRU�FRQWUDFW�PLQLQJ�

�� 0XUUDZRPELH�RSHQ�SLW�H[WHQVLRQ�RSHUDWLQJ�FRVW�HVWLPDWHV�DUH�EDVHG�RQ�$XVWUDOLDQ�FRQWUDFW�PLQLQJ�UDWHV�IRU�VPDOO�RSHQ�SLW�PLQLQJ��
$FFXUDF\�LV�FRQVLGHUHG�WR�EH������

�� 7KHUH�DUH�QR�NQRZQ�GHOHWHULRXV�HOHPHQWV�WKDW�ZLOO�LPSDFW�FDSLWDO�RU�RSHUDWLQJ�FRVWV�LQ�HLWKHU�DQ�XQGHUJURXQG�PLQH�RU�WKH�RSHQ SLW�
H[WHQVLRQ�

�� 0HWDO�SULFH�DVVXPSWLRQV�IRU�FRSSHU��JROG�DQG�VLOYHU�DUH�$HULV�5HVRXUFHV�FRUSRUDWH�ORQJ�WHUP�DVVXPSWLRQV�GHULYHG�IURP�D�YDULHW\�RI�
PDUNHW�VRXUFHV� 7KH�DVVXPSWLRQV�YDU\�EHWZHHQ�RSHQ�SLW�DQG�XQGHUJURXQG�GXH�WR�WKH�WLPLQJ�RI�ZKHQ�WKH�WHFKQLFDO�DQG�FRPPHUFLDO�
VWXGLHV�ZHUH�FRPSOHWHG��

�� ([FKDQJH�UDWHV�XVHG�LQ�WKH�VWXGLHV�WKDW�VXSSRUW�WKH�2UH�5HVHUYH�HVWLPDWH�DUH�$HULV�5HVRXUFHV�FRUSRUDWH�ORQJ�WHUP�DVVXPSWLRQV�
GHULYHG�IURP�D�YDULHW\�RI�PDUNHW�VRXUFHV� 7KH�DVVXPSWLRQV�YDU\�EHWZHHQ�RSHQ�SLW�DQG�XQGHUJURXQG�GXH�WR�WKH�WLPLQJ�RI�ZKHQ�WKH�
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&ULWHULD &RPPHQWDU\

WHFKQLFDO�DQG�FRPPHUFLDO�VWXGLHV�ZHUH�FRPSOHWHG��

�� &RSSHU�FRQFHQWUDWH�WUHDWPHQW�DQG�UHILQLQJ�FKDUJHV�DVVXPHG�LQ�WKH�2UH�5HVHUYH�DUH�PDUNHW�IRUHFDVW�
D� 8QGHUJURXQG�DV�DW�������86'����SHU�WRQQH FRQFHQWUDWH�VPHOWLQJ�DQG�86'���F�OE�FRSSHU�UHILQLQJ�
E� 2SHQ�SLW�FDOFXODWLRQV�XVHG�UHOHYDQW�DVVXPSWLRQV�DW�WKH�WLPH�RI�WKH�VWXG\��ORQJ�WHUP�DYHUDJH�IRUHFDVW��86'����W�FRQFHQWUDWH�

VPHOWLQJ�DQG�86'���F�OE�FRSSHU�UHILQLQJ�

�� 16:�JRYHUQPHQW�UR\DOW\�RI����LV�SD\DEOH�RQ�UHYHQXH�OHVV�GHGXFWLEOH�LWHPV��$IWHU�GHGXFWLRQV��WKH�HIIHFWLYH�UR\DOW\�UDWH�RQ�UHYHQXH�
LV�DSSUR[LPDWHO\����IRU�7ULWWRQ�5HVRXUFHV��1R�SULYDWH�UR\DOWLHV�ZLOO�DSSO\�

5HYHQXH�IDFWRUV �� )RU�0XUUDZRPELH�XQGHUJURXQG�PLQH�WKH�PHWDO�SULFH�DVVXPSWLRQV�XVHG�LQ�WKH�VWXG\�WKDW�VXSSRUWV�WKH�2UH�5HVHUYH�DUH�
D� &RSSHU�SULFH�RI�86'������WRQQH
E� *ROG�SULFH�RI�86'������R]
F� 6LOYHU�SULFH�RI�86'�������R]
G� $8'�86' H[FKDQJH�UDWH�RI�������
H� &RSSHU�WUHDWPHQW�FKDUJH�RI�86'����WRQQH
I� &RSSHU�UHILQHU\�FKDUJH�RI�86'���F�OE
J� 6WDQGDUG�7ULWWRQ�5HVRXUFHV�FRQWUDFW�VPHOWHU�WHUPV�IRU�SD\DEOH�PHWDO��HIIHFWLYH�FRSSHU�SD\DEOH�LV�������IRU�FRQFHQWUDWH�

ZLWK�����FRSSHU�FRQWHQW
K� $VVXPSWLRQV ZHUH�FXUUHQW�DV�DW���WK -XQH�����

8QGHU�WKLV�UDQJH�RI�HFRQRPLF�DVVXPSWLRQV�DQG�WKH�HVWLPDWHG�RSHUDWLQJ�FRVWV��WKH�EUHDN�HYHQ�JUDGH�YDULHV�IURP�
������&X�LI�IXOO�VLWH�FRVWV�DUH�LQFOXGHG

������&X�LI�RQO\�YDULDEOH�FRVWV�DUH�FRQVLGHUHG��VLWH�IL[HG�DGPLQLVWUDWLRQ�FRVW�LJQRUHG��

�� )RU�0XUUDZRPELH�RSHQ�SLW�H[WHQVLRQ�WKH�PHWDO�SULFH�DVVXPSWLRQV�XVHG�LQ�WKH�VWXG\�WKDW�VXSSRUWV�WKH�2UH�5HVHUYH�DUH�GLIIHUHQW�WR�
WKH�XQGHUJURXQG�VLQFH�WKH�VWXG\�ZDV�FRPSOHWHG�LQ�������0HWDO�SULFHV�DUH�KLJKHU�QRZ VR�WKH�VWXG\�FRQFOXVLRQV�UHPDLQ�YDOLG��

D� &RSSHU�SULFH�RI�86'������WRQQH
E� *ROG�SULFH�RI�86'������R]
F� 6LOYHU�SULFH�86'�������R]
G� &RSSHU�WUHDWPHQW�FKDUJH�RI�86'����WRQQH
H� &RSSHU�UHILQHU\�FKDUJH�RI�86'���F�OE
I� &RSSHU�SD\DEOH�RI������
J� $8'�86'�H[FKDQJH�UDWH������
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&ULWHULD &RPPHQWDU\

K� $VVXPSWLRQV�ZHUH�FXUUHQW DW�-XQH������

0DUNHW�DVVHVVPHQW �� 7KH�ZRUOG�PDUNHW�IRU�FRSSHU�FRQFHQWUDWH�LV�ODUJH�FRPSDUHG�WR�SURGXFWLRQ�IURP�0XUUDZRPELH��7KH�0XUUDZRPELH�FRSSHU�FRQFHQWUDWH�ZLOO�
EH�D�FOHDQ�SURGXFW�ZLWK�ORZ�LPSXULWLHV�DQG�GHPDQG�IRU�WKLV�SURGXFW�IURP FRSSHU�VPHOWHUV�LV�H[SHFWHG�WR�UHPDLQ�KLJK�

$OO�FRSSHU�FRQFHQWUDWH�LV�VROG�XQGHU�/LIH�RI�0LQH�FRQWUDFW�WR�*OHQFRUH�,QWHUQDWLRQDO�$*�
(FRQRPLF �� )RU�0XUUDZRPELH�RSHQ�SLW�WKH�RSWLPLVDWLRQ�VWXG\�WKDW�VXSSRUWV�WKH�2UH�5HVHUYH�HVWLPDWH�FDOFXODWHG�WKDW�WKH�SURMHFW�ZLOO�JHQHUDWH�SRVLWLYH�

XQGLVFRXQWHG�FDVK�RI�$8'����PLOOLRQ�
�� )RU�0XUUDZRPELH�XQGHUJURXQG�PLQH�WKH�7ULWWRQ�&RSSHU�2SHUDWLRQV�/LIH�RI�0LQH�SODQ�DQG�DVVRFLDWHG�FRPPHUFLDO�PRGHOOLQJ�HVWLPDWHV�D�

SRVLWLYH�QHW�SUHVHQW�YDOXH�DW����GLVFRXQW�UDWH��,W�LV�QRW�SUDFWLFDO�WR�VHSDUDWH�WKH�YDOXDWLRQ�RI�0XUUDZRPELH�XQGHUJURXQG�IURP�WKH�7ULWWRQ�
XQGHUJURXQG�PLQH�WKDW�RSHUDWHV�FRRSHUDWLYHO\�DW�WKH�VDPH�WLPH�

�� 9DOXDWLRQ� RI� ERWK� WKH� RSHQ� SLW� H[WHQVLRQ� DQG� WKH� XQGHUJURXQG� DUH�PRVW� VHQVLWLYH� WR�PHWDO� SULFH� DVVXPSWLRQV� DQG� RSHUDWLQJ� FRVW�
DVVXPSWLRQV�

6RFLDO �� 7KH�0XUUDZRPELH�'HSRVLW� LV� ORFDWHG�RQ�H[LVWLQJ�0LQLQJ�/HDVH��$SSURYDO� WR�PLQH�ERWK�XQGHUJURXQG�DQG�RSHQ�SLW�PLQHV�KDV�EHHQ�
UHFHLYHG�IURP�%RJDQ 6KLUH�&RXQFLO�DQG�16:�VWDWH�JRYHUQPHQW��7KH�0XUUDZRPELH�XQGHUJURXQG�PLQH�ZLOO�EH�DGGLWLRQV�WR�WKH�H[LVWLQJ�
7ULWWRQ�&RSSHU�2SHUDWLRQV��EDVHG�LQ�WKH�WRZQVKLS�RI�1\QJDQ�LQ�WKH�%RJDQ�6KLUH��16:��6WURQJ�FRPPXQLW\�VXSSRUW�IRU�WKH�FRQWLQXHG�
RSHUDWLRQ�RI�7ULWWRQ�5HVRXUFHV�KDV�EHHQ�HYLGHQFHG�LQ�UHJXODU�FRPPXQLW\�FRQVXOWDWLRQ�VHVVLRQV��7KHUH�DUH�QR�NQRZQ�REMHFWLRQV�IURP�
WKH�FRPPXQLW\�DJDLQVW�WKH�7ULWWRQ�&RSSHU�2SHUDWLRQV��7ULWWRQ�5HVRXUFHV�RZQV�WKH�ODQG�RQ�ZKLFK�0XUUDZRPELH�'HSRVLW�LV�ORFDWHG�

2WKHU �� 1R�PDWHULDO�QDWXUDO�ULVNV�KDYH�EHHQ�LGHQWLILHG�IRU�WKH�SURMHFW�

�� $OO� FRSSHU� FRQFHQWUDWH�SURGXFHG�E\�7ULWWRQ�5HVRXUFHV� IURP� WKH�0XUUDZRPELH�XQGHUJURXQG�PLQLQJ�SURMHFW�ZLOO� EH�VROG� WR�*OHQFRUH
,QWHUQDWLRQDO�$*�XQGHU�DQ�H[LVWLQJ�/LIH�RI�0LQH�FRQWUDFW�

�� 7KH�0XUUDZRPELH�GHSRVLW�LV�ORFDWHG�RQ�D�0LQLQJ�/HDVH��0/�����
&ODVVLILFDWLRQ �� 7KH�0XUUDZRPELH�XQGHUJURXQG�2UH�5HVHUYH�LV�FODVVLILHG�DV�3UREDEOH�VLQFH�LW�LV�D�FRQYHUVLRQ�RI�,QGLFDWHG�0LQHUDO�5HVRXUFH�

�� 7KH�0XUUDZRPELH�RSHQ�SLW�H[WHQVLRQ�2UH�5HVHUYH�LV�FODVVLILHG�DV�3UREDEOH�VLQFH�LW�LV�D�FRQYHUVLRQ�RI�,QGLFDWHG�0LQHUDO�5HVRXUFH�

�� 7KH�FODVVLILFDWLRQ�RI�WKH�2UH�5HVHUYH�DV�3UREDEOH�LV�DQ�DSSURSULDWH�UHIOHFWLRQ�RI�WKH�RYHUDOO�VWDWXV�RI�WKH�SURMHFW�WHFKQLFDO VWXGLHV�LQ�
WKH�RSLQLRQ�RI�WKH�FRPSHWHQW�SHUVRQ��0U��,DQ�6KHSSDUG�

�� 1R�3UREDEOH�2UH�5HVHUYH�KDV�EHHQ�GHULYHG�IURP�0HDVXUHG�0LQHUDO�5HVRXUFHV�
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&ULWHULD &RPPHQWDU\

$XGLWV�RU�UHYLHZV �� 1R�H[WHUQDO�DXGLWV�RI�WKH 2UH�5HVHUYH�KDYH�EHHQ�FRPSOHWHG�
�� 7KH�2UH�5HVHUYH�KDV�EHHQ�SHHU�UHYLHZHG�E\�$HULV�5HVRXUFHV�SHUVRQQHO�

'LVFXVVLRQ�RI�UHODWLYH�
DFFXUDF\��FRQILGHQFH

)RU�0XUUDZRPELH�XQGHUJURXQG�PLQH�

&ULWHULD 5LVN�5DWLQJ &RPPHQW
0LQHUDO� 5HVRXUFH�
HVWLPDWH� IRU�
FRQYHUVLRQ� WR� 2UH�
5HVHUYHV�

0HGLXP 7KH�0XUUDZRPELH�0LQHUDO� 5HVRXUFH� KDV� EHHQ� LQ� SURGXFWLRQ� YLD� XQGHUJURXQG�
PHWKRGV� IRU� RYHU� �� \HDUV� QRZ�� 7KH� JHRORJLFDO� XQGHUVWDQGLQJ� KDV� LQFUHDVHG�
VLJQLILFDQWO\�LQ�WKLV�WLPH�IURP�D�FRPELQDWLRQ�RI�LQFUHDVHG�XQGHUJURXQG�H[SRVXUH�
DQG�GULOO�KROH�GHQVLW\��7KH�0LQHUDO�5HVRXUFH�HVWLPDWH�W\SLFDOO\�UHSRUWV�ZLWKLQ����
���RI�WKH�UHFRQFLOHG�PLOO�JUDGH�RQ�D�PRQWKO\�EDVLV� 7KLV�YDULDQFH�LV�FRQVLGHUHG�
DSSURSULDWH�IRU�WKH�VW\OH�RI�PLQHUDOLVDWLRQ�DW�0XUUDZRPELH��7KHUH�DUH�D�VLJQLILFDQW�
QXPEHU�RI�FURVV�FXWWLQJ�VWUXFWXUHV�ZKLFK�GLVORFDWH�DQG�PRYH�WKH�PLQHUDOLVHG�OHQV��
,QWHUSUHWLQJ� WKH� IDXOW�RIIVHW�FDQ�EH�FKDOOHQJLQJ�DW� WKH�VWRSH�GHYHORSPHQW�VFDOH��
)RU�WKLV�UHDVRQ�WKH�ULVN�OHYHO�LV�PDLQWDLQHG�DW�D�PHGLXP�ULVN�UDQNLQJ�

&ODVVLILFDWLRQ /RZ $OO�3UREDEOH�2UH�5HVHUYH�LV�EDVHG�RQ�,QGLFDWHG�0LQHUDO�5HVRXUFH��7KHUH�DUH�QR�
SLOODUV�RU�RWKHU�FKDOOHQJLQJ�YROXPHV�RI�0LQHUDO�5HVRXUFH�WKDW�UHTXLUH�WKH�XVH�RI�
FRPSOH[�PRGLI\LQJ�IDFWRUV�LQ�WKH�HVWLPDWLRQ�DQG�FDWHJRULVDWLRQ�RI�2UH�5HVHUYH��

6LWH�YLVLW /RZ 6LWH�YLVLWV�FRPSOHWHG��DQG�VWRSH�SHUIRUPDQFH�LQVSHFWHG�RQ�PDQ\�RFFDVLRQV�
6WXG\�VWDWXV 0HGLXP 6WXGLHV�WKDW�VXSSRUW�2UH�5HVHUYH�HVWLPDWH�DUH�DW�EHWWHU�WKDQ�IHDVLELOLW\�OHYHO��)RXU

\HDUV�RI�H[SHULHQFH�ZLWK�PLQH�GHYHORSPHQW�DQG�VWRSLQJ�KDV�SURYLGHG�GDWD�WR�EDFN�
XS�WKH�DVVXPSWLRQV�XVHG�LQ�WKH�2UH�5HVHUYH�HVWLPDWH��

&XW�RII�JUDGH 0HGLXP &XW�RII�JUDGHV�IRU�WKH�UHYLVHG�PLQLQJ�PHWKRG�DUH�VHOHFWHG�IROORZLQJ�WHFKQLFDO�DQG�
HFRQRPLF�VWXGLHV��7KH\�DUH�QRW�EUHDNHYHQ�JUDGHV�� UDWKHU� WKH\�DUH�VHOHFWHG� WR�
JLYH�WKH�RSWLPXP�RXWFRPH�IRU�WKH�RSHUDWLRQ��FRQVLGHULQJ�WKH�LQWHUDFWLRQ�ZLWK�WKH�
7ULWWRQ�PLQH��&XW�RII�JUDGH�IRU�WKH�����ORGH�PLQLQJ�LV�ORZ�FRPSDUHG�WR�WKH������
���������	����ORGHV��7KH�ORZ�FXW�RII�JUDGH�LV�SDUWLDOO\�GHSHQGHQW�RQ�FRSSHU�SULFH�
LQ�WKH�IXWXUH�EHLQJ�FORVH�WR�WKH�DVVXPSWLRQV�LQ�WKH�OLIH�RI�PLQH�SODQ�

0LQLQJ�IDFWRUV /RZ� )RU�RSHQ�VWRSLQJ�WKH�GLOXWLRQ�DQG�RUH�ORVV�IDFWRUV�DUH�GHULYHG�IURP�H[SHULHQFH�LQ�
WKH�RSHUDWLQJ�PLQH�

0HWDOOXUJ\�IDFWRUV 0HGLXP ([SHULHQFH�ZLWK�SURFHVVLQJ�0XUUDZRPELH�RUH�KDV�FRQILUPHG�WKDW�SODQQHG�PHWDO�
UHFRYHU\� FDQ� EH� DFKLHYHG�� DOWKRXJK� ZLWK� RFFDVLRQDOO\� ORZ FRSSHU� FRQFHQWUDWH�
TXDOLW\�� 0HGLXP� ULVN� UHODWHV� WR� WKH� QHHG� WR� EOHQG�0XUUDZRPELH� RU� ZLWK� EHWWHU�
TXDOLW\� FRQFHQWUDWH� IURP� RWKHU� PLQHV� WR� DFKLHYH� VWDQGDUG� PDUNHW� FRQFHQWUDWH�
JUDGHV��,W�LV�XQFHUWDLQ�WKDW�RWKHU�PLQHV�SURGXFWLRQ�ZLOO�EH�VXIILFLHQW�WR�SURYLGH�WKH�
UHTXLUHG� EOHQGLQJ�� ,PSDFW� ZRXOG� EH� UHGXFHG� UHYHQXH� IURP� ORZHU� TXDOLW\�
FRQFHQWUDWH�

(QYLURQPHQWDO /RZ /RFDWHG� RQ� H[LVWLQJ� 0LQLQJ� /HDVH�� )XOO\� SHUPLWWHG�� $� ORZ� LPSDFW� IURP� WKLV�
XQGHUJURXQG�PLQH�

,QIUDVWUXFWXUH /RZ $OO�UHTXLUHG�LQIUDVWUXFWXUH�LV�LQ�SODFH�
&RVWV /RZ (VWLPDWHV�DUH�EDVHG�RQ�FXUUHQW�H[SHULHQFH�DW�DGMDFHQW�PLQHV�
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&ULWHULD &RPPHQWDU\

5HYHQXH�)DFWRUV +LJK &RSSHU�PHWDO�SULFH�KDV�KLJK�DQQXDO�YDULDELOLW\��0XUUDZRPELH�XQGHUJURXQG�PLQH�
ZLOO�KDYH�PRGHUDWH�PDUJLQV�DQG�RSHUDWLRQV�FRXOG�EH�VXVSHQGHG�GXULQJ�SHULRGV�RI�
DQ�H[WHQGHG�ORZ�PHWDO�SULFH��

0DUNHW�DVVHVVPHQW /RZ /LIH�RI�0LQH�FRQFHQWUDWH¶V VDOH�FRQWUDFW�LV�LQ�SODFH�
(FRQRPLFV 0HGLXP 5LVN�UHIOHFWV�WKH�LPSDFW�RI�PHWDO�SULFH�YDULDELOLW\�DQG�PRGHVW�JUDGH�
6RFLDO /RZ 1R�SUREOHPV�DUH�H[SHFWHG�LQ�DFKLHYLQJ�DSSURYDO�IRU�UH�VWDUW�RI�PLQLQJ�RSHUDWLRQV��

DQG�7ULWWRQ�5HVRXUFHV�KDV�VWURQJ�FRPPXQLW\�VXSSRUW�

)RU�0XUUDZRPELH�RSHQ�SLW�H[WHQVLRQ

&ULWHULD 5LVN�5DWLQJ &RPPHQW
0LQHUDO�5HVRXUFH�
HVWLPDWH�IRU�
FRQYHUVLRQ�WR�2UH�
5HVHUYHV

/RZ 5HODWLYHO\�GHQVH�GULOOLQJ�RI�WKH�GHSRVLW�IRU�DQ�,QGLFDWHG�5HVRXUFH�FDWHJRULVDWLRQ�
WR�EH�PLQHG�E\�RSHQ�SLW��3UHYLRXV�RSHQ�SLW�PLQLQJ�RI�VXOSKLGH�RUH�ZDV�VXFFHVVIXO�
LQ�DFKLHYLQJ�VLPLODU�JUDGHV�WR�WKRVH�PRGHOOHG���

&ODVVLILFDWLRQ /RZ $OO�3UREDEOH�2UH�5HVHUYH�EDVHG�RQ�,QGLFDWHG�0LQHUDO�5HVRXUFH��1R�FRPSOLFDWLRQV�
IURP�PRGLI\LQJ�IDFWRUV�

6LWH�YLVLW /RZ 6LWH�YLVLWV�FRPSOHWHG�DQG�H[LVWLQJ�SLW�LQVSHFWHG�
6WXG\�VWDWXV 0HGLXP 6WXGLHV�DW�SUH�IHDVLELOLW\�OHYHO�VXSSRUW�WKH�2UH�5HVHUYH��3URJUHVVLRQ�WR�IHDVLELOLW\�

OHYHO� RI� VWXGLHV�PD\� UHYHDO� WHFKQLFDO� KD]DUGV� QRW� FXUUHQWO\� UHFRJQLVHG� DQG� RU�
FDXVH�FRVW�HVWLPDWHV�WR�EH�UHYLVHG�XSZDUGV�

&XW�RII�JUDGH /RZ 2QFH�H[SRVHG�IRU�PLQLQJ�WKH�EUHDNHYHQ�FXW�RII�JUDGH�RI�RUH�LV�YHU\�ORZ�IRU�RSHQ�
SLW�PLQLQJ� VLQFH� DOO� FRVWV� DUH� VXQN��2UH� FXW�RII� UHFRYHUV� DOO�0LQHUDO�5HVRXUFH��
0LQLQJ�FDQ�EH�YHU\�VHOHFWLYH�

0LQLQJ�IDFWRUV /RZ 'LOXWLRQ� DQG� RUH� ORVV� IDFWRUV� DUH� FRQVLGHUHG� ORZ� ULVN� IRU� RSHQ� SLW� PLQLQJ� ZLWK�
VHOHFWLYH�PLQLQJ�SUDFWLFHV�

0HWDOOXUJ\�IDFWRUV 0HGLXP� WR�
KLJK�

$GGLWLRQDO� ODERUDWRU\� WHVW� ZRUN� LV� UHTXLUHG� WR� EXLOG� VWDWLVWLFDO� FRQILGHQFH� LQ� WKH�
HVWLPDWHV� RI� UHFRYHU\� DQG� FRQFHQWUDWH� TXDOLW\�� $FKLHYLQJ� LQGXVWU\� VWDQGDUG�
FRQFHQWUDWH� TXDOLW\� UHOLHV� RQ� EOHQGLQJ� ZLWK� SURGXFW� IURP� RWKHU� RUH� ERGLHV�� RU�
FKDQJHV�WR�WKH�SURFHVV�FLUFXLW��RU�UHGXFWLRQ�LQ�PHWDO�UHFRYHU\�

(QYLURQPHQWDO /RZ /RFDWHG� RQ� H[LVWLQJ� 0LQLQJ� /HDVH�� 2QO\� UHTXLUHV� DPHQGPHQWV� WR� FXUUHQW�
DSSURYDOV�

,QIUDVWUXFWXUH /RZ $OO�UHTXLUHG�LQIUDVWUXFWXUH�LV�LQ�SODFH�
&RVWV /RZ (VWLPDWHV�EDVHG�RQ�FXUUHQW�LQGXVWU\�GDWD�
5HYHQXH�)DFWRUV 0HGLXP &RSSHU�PHWDO�SULFH�KDV�KLJK�DQQXDO�YDULDELOLW\�
0DUNHW�DVVHVVPHQW /RZ /LIH�RI�0LQH�FRQFHQWUDWH¶V VDOH�FRQWUDFW�LQ�SODFH�
(FRQRPLFV /RZ 5HODWLYHO\�UREXVW�HFRQRPLFV�SURYLGHG�FDSLWDO�LV�DYDLODEOH�WR�ILQDQFH�ZDVWH�PLQLQJ�
6RFLDO /RZ 1R�SUREOHPV�DUH�H[SHFWHG�LQ�DFKLHYLQJ�DSSURYDO�IRU�UH�VWDUW�RI�PLQLQJ�RSHUDWLRQV��

DQG�7ULWWRQ�5HVRXUFHV�KDV�VWURQJ�FRPPXQLW\�VXSSRUW�
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