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1DPH *DV 7��/HYHO 7��7UHQG 7��/HYHO 7��7UHQG

�$ (PLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ��(QHUJ\�,QGXVWULHV &2� � � � �
(PLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ��0DQXIDFWXULQJ�,QGXVWULHV�	�&RQVWU� &2� � � � �
(PLVVLRQV�IURP�LURQ�DQG�VWHHO�LQGXVWU\ &2� � � �
(PLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ��2WKHU�6HFWRUV &2� � � �
)HHGVWRFN�JDV &2� � � �
)HHGVWRFN�RLO &2� � � �
0RELOH�FRPEXVWLRQ��URDG�YHKLFOHV &2� � � � �
0RELOH�FRPEXVWLRQ��RWKHU &2� � �
0RELOH�FRPEXVWLRQ��DLUFUDIW &2� �

�% )XJLWLYH�HPLVVLRQV�IURP�RLO�DQG�JDV��JDV�SURGXFWLRQ &+� � � �
)XJLWLYH�HPLVVLRQV�IURP�RLO�DQG�JDV��JDV�GLVWULEXWLRQ &+� � � �

� (PLVVLRQV�IURP�QLWULF�DFLG�SURGXFWLRQ 1�2 � � �
+)&�(PLVVLRQV�IURP�VXEVWLWXWHV�IRU�R]RQH�GHSOHWLQJ�VXEVWDQFHV +)& �
+)&����HPLVVLRQV�IURP�+&)&����PDQXIDFWXUH +)& � � �
3)&�HPLVVLRQV�IURP�DOXPLQLXP�SURGXFWLRQ 3)& � � �
6)��HPLVVLRQV�IURP�6)��XVH 6)� �

�$ &+��HPLVVLRQV�IURP�HQWHULF�IHUPHQWDWLRQ�LQ�GRPHVWLF�FDWWOH�OLYHVWRFN &+� � � �
�% (PLVVLRQV�IURP�VZLQH�PDQXUH�PDQDJHPHQW &+� � �
�' 'LUHFW�1�2�HPLVVLRQV�IURP�DJULFXOWXUDO�VRLOV 1�2 � �

,QGLUHFW�1�2�HPLVVLRQV�IURP�QLWURJHQ�XVHG�LQ�DJULFXOWXUH 1�2 � �
�$ &+��HPLVVLRQV�IURP�VROLG�ZDVWH�GLVSRVDO�VLWHV &+� � � � �
� 0LVFHOODQHRXV�&2� &2� � � �

0LVFHOODQHRXV�1�2 1�2 � �
3ROOXWHG�VXUIDFH�ZDWHU 1�2 � �

7LHU���NH\�VRXUFHV�QRW�LQ�7LHU���NH\�VRXUFH�OLVW�
�$ (PLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ��QRQ�&2� &+� �
�$ 0RELOH�FRPEXVWLRQ��ZDWHU�ERUQH�QDYLJDWLRQ &2� �
�% (PLVVLRQV�IURP�FDWWOH�PDQXUH�PDQDJHPHQW &+� �

1XPEHU�RI�VRXUFHV� �� �� �� �� �
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7DEOH�$�����6RXUFH�UDQNLQJ�XVLQJ�,3&&�7LHU���OHYHO�DVVHVVPHQW�������DPRXQWV�LQ�*J�&2��HT��
,3&& &DWHJRU\ *DV

&2��HT�
���� 6KDUH

&XP��
VKDUH

�$ (PLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ���(QHUJ\�,QGXVWULHV &2� ����� ��� ���
�$ (PLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ���2WKHU�6HFWRUV &2� ����� ��� ���
�$ 0RELOH�FRPEXVWLRQ��URDG�YHKLFOHV &2� ����� ��� ���
�$ (PLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ���0DQXIDFWXULQJ�,QGXVWULHV�DQG�&RQVWUXFWLRQ &2� ����� ��� ���

�$ &+��HPLVVLRQV�IURP�VROLG�ZDVWH�GLVSRVDO�VLWHV &+� ���� �� ���
�; (PLVVLRQV�IURP�QLWULF�DFLG�SURGXFWLRQ 1�2 ���� �� ���
�$ (PLVVLRQV�IURP�LURQ�DQG�VWHHO�LQGXVWU\ &2� ���� �� ���
�$ &+��HPLVVLRQV�IURP�HQWHULF�IHUPHQWDWLRQ�LQ�GRPHVWLF�OLYHVWRFN��FDWWOH &+� ���� �� ���

�' 'LUHFW�1�2�HPLVVLRQV�IURP�DJULFXOWXUDO�VRLOV 1�2 ���� �� ���
�$ )HHGVWRFN�JDV &2� ���� �� ���
�$ )HHGVWRFN�RLO &2� ���� �� ���
�$ 0RELOH�FRPEXVWLRQ��RWKHU &2� ���� �� ���

�; 0LVF��&2� &2� ���� �� ���
�' ,QGLUHFW�1�2�HPLVVLRQV�IURP�QLWURJHQ�XVHG�LQ�DJULFXOWXUH 1�2 ���� �� ���
�% )XJLWLYH�HPLVVLRQV�IURP�RLO�DQG�JDV�RSHUDWLRQV��JDV�SURGXFWLRQ &+� ���� �� ���
�; 3)&�HPLVVLRQV�IURP�DOXPLQLXP�SURGXFWLRQ 3)& ���� �� ���

�% )XJLWLYH�HPLVVLRQV�IURP�RLO�DQG�JDV�RSHUDWLRQV��JDV�GLVWULEXWLRQ &+� ���� �� ���
�; 3ROOXWHG�VXUIDFH�ZDWHU 1�2 ���� �� ���

�; 2WKHU�LQGXVWULDO��&2� &2� ���� �� ���
�$ 0RELOH�FRPEXVWLRQ��ZDWHU�ERUQH�QDYLJDWLRQ &2� ��� �� ���
�; (PLVVLRQV�IURP�VXEVWLWXWHV�IRU�R]RQH�GHSOHWLQJ�VXEVWDQFHV��2'6�VXEVWLWXWHV���+)& +)& ��� �� ���

�% (PLVVLRQV�IURP�PDQXUH�PDQDJHPHQW���VZLQH &+� ��� �� ���
�% (PLVVLRQV�IURP�PDQXUH�PDQDJHPHQW���FDWWOH &+� ��� �� ���
�$ (PLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ��QRQ�&2� &+� ��� �� ���
�$ 0RELOH�FRPEXVWLRQ��URDG�YHKLFOHV 1�2 ��� �� ���
�; +)&����HPLVVLRQV�IURP�+&)&����PDQXIDFWXUH +)& ��� �� ���
�; (PLVVLRQV�IURP�FHPHQW�SURGXFWLRQ &2� ��� �� ���
�$ &+��HPLVVLRQV�IURP�HQWHULF�IHUPHQWDWLRQ�LQ�GRPHVWLF�OLYHVWRFN��VZLQH &+� ��� �� ���
�$ )HHGVWRFN�FRDO &2� ��� �� ���

�; 6)��HPLVVLRQV�IURP�6)��XVH 6)� ��� �� ���
�$ (PLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ��QRQ�&2� 1�2 ��� �� ���
�$ &+��HPLVVLRQV�IURP�HQWHULF�IHUPHQWDWLRQ�LQ�GRPHVWLF�OLYHVWRFN��VKHHS &+� ��� �� ���
�$ 0RELOH�FRPEXVWLRQ��DLUFUDIW &2� ��� �� ���
�% (PLVVLRQV�IURP�ZDVWHZDWHU�KDQGOLQJ 1�2 ��� �� ���
�; +)&�E\�SURGXFW�HPLVVLRQV�IURP�+)&�PDQXIDFWXUH +)& ��� �� ����
�% (PLVVLRQV�IURP�PDQXUH�PDQDJHPHQW� 1�2 ��� �� ����

�% (PLVVLRQV�IURP�PDQXUH�PDQDJHPHQW���SRXOWU\ &+� ��� �� ����

�; 3)&�HPLVVLRQV�IURP�3)&�XVH 3)& ��� �� ����
�; 0LVF��1�2 1�2 ��� �� ����
�$ &+��HPLVVLRQV�IURP�HQWHULF�IHUPHQWDWLRQ�LQ�GRPHVWLF�OLYHVWRFN��RWKHU &+� �� �� ����
�$ 0RELOH�FRPEXVWLRQ��URDG�YHKLFOHV &+� �� �� ����
�% )XJLWLYH�HPLVVLRQV�IURP�RLO�DQG�JDV�RSHUDWLRQV��RWKHU &+� �� �� ����
�; 0LVF��&+� &+� �� �� ����
�; 2WKHU�LQGXVWULDO��&+� &+� �� �� ����
�$ 0RELOH�FRPEXVWLRQ��RWKHU 1�2 �� �� ����
�% (PLVVLRQV�IURP�PDQXUH�PDQDJHPHQW���RWKHU &+� �� �� ����
�% (PLVVLRQV�IURP�ZDVWHZDWHU�KDQGOLQJ &+� �� �� ����
�$ 0RELOH�FRPEXVWLRQ��RWKHU &+� � �� ����

�������

�% (PLVVLRQV�IURP�DJULFXOWXUDO�UHVLGXH�EXUQLQJ Q�&2� 12
� (PLVVLRQV�IURP�OLPH�FRQVXPSWLRQ &2� ,(
� 3)&��+)&��6)��HPLVVLRQV�IURP�VHPLFRQGXFWRU�PDQXIDFWXULQJ��*:3� 3)& ,(
� 2WKHU�LQGXVWULDO��1�2 1�2 ,(
�& (PLVVLRQV�IURP�ZDVWH�LQFLQHUDWLRQ Q�&2� ,(

6RXUFHV�� 2OLYLHU� HW� DO�� ������� IRU� HPLVVLRQV��9DQ�$PVWHO� HW� DO�� �����D��� ,3&&� ������� DQG� 5,90
V� H[SHUW� MXGJHPHQW� RIXQFHUWDLQWLHV�
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7DEOH�$�����6RXUFH�UDQNLQJ�XVLQJ�,3&&�7LHU���WUHQG�DVVHVVPHQW��DPRXQWV�LQ�*J�&2��HT��

6RXUFHV��9DQ�$PVWHO�HW�DO�������D���,3&&��������DQG�5,90¶V�H[SHUW�MXGJHPHQW�RI�XQFHUWDLQWLHV�
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����8QFHUWDLQW\�DVVHVVPHQW
$V�GHVFULEHG�LQ�6HFWLRQ����� D�7LHU���XQFHUWDLQW\�DVVHVVPHQW�ZDV�PDGH�WR�HVWLPDWH�WKH�XQFHUWDLQW\�LQWRWDO� QDWLRQDO� JUHHQKRXVH� JDV� HPLVVLRQV� DQG� LQ� WKHLU� WUHQG�� 7LHU� �� KHUH� PHDQV� WKDW� QRQ�*DXVVLDQXQFHUWDLQW\� GLVWULEXWLRQV� DQG� FRUUHODWLRQV� EHWZHHQ� VRXUFHV� KDYH� EHHQ� QHJOHFWHG�� 7KH� XQFHUWDLQW\HVWLPDWHV�IRU�DFWLYLW\�GDWD�DQG�HPLVVLRQ�IDFWRUV�DV�OLVWHG�LQ�7DEOH�����ZHUH�DOVR�XVHG�IRU�D�7LHU���WUHQGXQFHUWDLQW\�DVVHVVPHQW��WKDW�FDQ�EH�VXPPDULVHG�DV�IROORZV�

&2��HT� ����SRLQWV�RI����LQFUHDVH 1�2 �����SRLQWV�RI�����GHFUHDVH
&2� ����SRLQWV�RI�����LQFUHDVH )�JDVHV �����SRLQWV�RI������GHFUHDVH
&+� ����SRLQWV�RI�����GHFUHDVH

'HWDLOV� RQ� WKLV� FDOFXODWLRQ� FDQ� EH� IRXQG� LQ�7DEOH�$���� ,W� VKRXOG� EH� VWUHVVHG� WKDW�PRVW� XQFHUWDLQW\HVWLPDWHV� DUH� XOWLPDWHO\� EDVHG� RQ� �FROOHFWLYH�� H[SHUW� MXGJHPHQW� DQG� WKHUHIRUH� DOVR� UDWKHU� XQFHUWDLQ�XVXDOO\�RI�WKH�RUGHU�RI�������+RZHYHU��WKH�UHDVRQ�WR�PDNH�WKHVH�HVWLPDWHV�LV�WR�LGHQWLI\�WKH�UHODWLYHPRVW�LPSRUWDQW�XQFHUWDLQ�VRXUFHV��)RU�WKLV�SXUSRVH��D�UHDVRQDEOH�RUGHU�RI�PDJQLWXGH�HVWLPDWH�RI�WKHXQFHUWDLQW\� LQ�DFWLYLW\�GDWD� DQG� LQ�HPLVVLRQ� IDFWRUV� LV�XVXDOO\� VXIILFLHQW��XQFHUWDLQW\�HVWLPDWHV� DUH� DPHDQV�WR�LGHQWLI\�DQG�SULRULWLVH�LQYHQWRU\�LPSURYHPHQW�DFWLYLWLHV��UDWKHU�WKDQ�DQ�REMHFWLYH�LQ�LWVHOI�7KLV� UHVXOW�PD\� EH� LQWHUSUHWHG� LQ� WZR�ZD\V�� SDUW� RI� WKH� XQFHUWDLQW\� LV� GXH� WR� LQKHUHQW� ODFN� RINQRZOHGJH� RQ� WKH� VRXUFHV� WKDW� FDQ� QRW� EH� LPSURYHG�� DQRWKHU� SDUW�� KRZHYHU�� FDQ� EH� DWWULEXWHG� WRHOHPHQWV�RI�WKH�LQYHQWRU\�RI�ZKLFK�WKH�XQFHUWDLQW\�FRXOG�EH�UHGXFHG�LQ�WKH�FRXUVH�RI�WLPH��7KH�ODWWHUPD\�EH�D�UHVXOW�RI�HLWKHU�GHGLFDWHG�UHVHDUFK�LQLWLDWHG�E\�WKH�,QYHQWRU\�$JHQF\�RU�E\�RWKHU�UHVHDUFKHUV�:KHQ� WKLV� W\SH�RI�XQFHUWDLQW\� LV� LQ� VRXUFHV� WKDW� DUH� H[SHFWHG� WR� EH� UHOHYDQW� IRU� HPLVVLRQ� UHGXFWLRQSROLFLHV��WKH�HIIHFWLYHQHVV�RI�WKH�SROLF\�SDFNDJH�FRXOG�EH�LQ�MHRSDUG\�LI�WKH�XQUHGXFHG�HPLVVLRQV�WXUQRXW�WR�EH�PXFK�OHVV�WKDQ�RULJLQDOO\�HVWLPDWHG�7KH�UHVXOWV�RI�WKLV�XQFHUWDLQW\�DVVHVVPHQW�IRU�WKH�OLVW�RI�SRWHQWLDO�NH\�VRXUFHV�FDQ�DOVR�EH�XVHG�WRUHILQH�WKH�7LHU���NH\�VRXUFH�DVVHVVPHQW�GLVFXVVHG�DERYH��7KLV�LV�WKH�WRSLF�RI�WKH�QH[W�VHFWLRQ�

����7LHU���NH\�VRXUFH�DVVHVVPHQW
8VLQJ�WKH�XQFHUWDLQW\�HVWLPDWH�IRU�HDFK�NH\�VRXUFH�DV�D�ZHLJKWLQJ�IDFWRU��ZH�SHUIRUPHG�WKH�NH\�VRXUFHDVVHVVPHQW�DJDLQ��7KLV�LV�FDOOHG�WKH�7LHU���NH\�VRXUFH�DVVHVVPHQW��7KH�UHVXOWV�RI�WKLV�DVVHVVPHQW�DUHSUHVHQWHG�LQ�7DEOHV�$����DQG�$����IRU�WKH�FRQWULEXWLRQ�WR�WKH������DQQXDO�HPLVVLRQV�WRWDO�DQG�WR�WKHEDVH�\HDU�WR������WUHQG��UHVSHFWLYHO\��&RPSDULVRQ�ZLWK�WKH�7LHU���DVVHVVPHQW�SUHVHQWHG�LQ�7DEOHV�$���DQG $���� VKRZV�PRUH� OHYHO� NH\� VRXUFHV� ���� LQVWHDG� RI� ���� DQG�PXFK� ORZHU� WUHQG� NH\� VRXUFHV� ��LQVWHDG�RI� �����7KLV� LV� EHFDXVH� LQ� WKH�7LHU� �� WUHQG� FRQWULEXWLRQ� FDOFXODWLRQ�� WKH� FRQWULEXWLRQ� RI� WKHQXPEHU� �� NH\� VRXUFH� ±� &2� IURP� HQHUJ\� LQGXVWULHV� ±� DOPRVW� GRXEOHV�� IURP� ���� WR� ����� QRZDFFRXQWLQJ�IRU�RYHU�KDOI�WKH�WRWDO�FRQWULEXWLRQ�WR�WKH�WUHQG�DFFRUGLQJ�WR�WKH�,3&&�FDOFXODWLRQ�UXOHV�:LWK�UHVSHFW�WR�7LHU���OHYHO�NH\�VRXUFHV��SHUKDSV�VXUSULVLQJO\��WKH�HQHUJ\�LQGXVWULHV�ZLWK�WKH�KLJKHVWVKDUH�RI�����LQ�WKH�QDWLRQDO�WRWDO�DUH�QXPEHU���ZKHQ�LQFOXGLQJ�WKH�XQFHUWDLQW\�HVWLPDWHV��$V�7DEOH$����VKRZV��ILYH�ODUJH�EXW�TXLWH�XQFHUWDLQ�&+� DQG�1�2 VRXUFHV�QRZ�WRS�WKH�OLVW�RI�OHYHO�NH\�VRXUFHV�7KHVH�DUH�

� 'LUHFW�1�2 HPLVVLRQV�IURP�DJULFXOWXUDO�VRLOV�� 1�2 HPLVVLRQV�IURP�QLWULF�DFLG�SURGXFWLRQ�� ,QGLUHFW�1�2 HPLVVLRQV�IURP�QLWURJHQ�XVHG�LQ�DJULFXOWXUH�� &+� HPLVVLRQV�IURP�VROLG�ZDVWH�GLVSRVDO�VLWHV�� 1�2 HPLVVLRQV�IURP�SROOXWHG�VXUIDFH�ZDWHU�
7KH�XQFHUWDLQW\� LQ� WKHVH�HPLVVLRQV� LV�HVWLPDWHG� WR�EH� LQ� WKH�UDQJH�RI���� WR������ZLWK� LQGLUHFW�1�2HPLVVLRQV�DQG�1�2 IURP�SROOXWHG�VXUIDFH�ZDWHU�KDYLQJ�DQ�XQFHUWDLQW\�RI�D�IDFWRU�RI����ZKLFK�LV�RQH�RUWZR�RUGHUV�RI�PDJQLWXGH�KLJKHU�WKDQ�WKH����XQFHUWDLQW\�HVWLPDWHG�IRU�&2� IURP�WKH�HQHUJ\�LQGXVWULHV�7DEOH������
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7DEOH�$����FRQWLQXHG���7LHU���WUHQG�XQFHUWDLQW\�DVVHVVPHQW������������IRU�)�JDVHV�ZLWK�EDVH�\HDU�������ZLWKWKH�FDWHJRULHV�RI�WKH�,3&&�SRWHQWLDO�NH\�VRXUFH�OLVW��ZLWKRXW�DGMXVWPHQW�IRU�FRUUHODWLRQV�EHWZHHQ�VRXUFHV�

1RWH��6HQVLWLYLW\�YDOXHV�UHIHU�WR�WKH�WUHQG�LQ�WRWDO�&2��HTXLYDOHQW�HPLVVLRQV��7KH�WUHQG�XQFHUWDLQWLHV�SHU�JDV�LQFOXGHG�LQ�WKHVKHHW�ZHUH�FDOFXODWHG�ZLWK�GLIIHUHQW��JDV�VSHFLILF�VHQVLWLYLW\�YDOXHV��)RU�&2� IURP�IRVVLO�IXHO�ZH�XVHG�WKH�&2� GDWD�IURP�WKH,3&&�5HIHUHQFH�$SSURDFK��LQFOXGLQJ�IHHGVWRFN�GDWD��DGMXVWHG�WR�PDWFK�WKH�WRWDO�LQ�WKH�1DWLRQDO�$SSURDFK���FRPELQHG�ZLWKWUDQVSRUW�GDWD�
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7DEOH�$�����6RXUFH�UDQNLQJ�XVLQJ�,3&&�7LHU���OHYHO�DVVHVVPHQW�������DPRXQWV�LQ�*J�&2��HT��
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7DEOH�$������6RXUFH�UDQNLQJ�XVLQJ�,3&&�7LHU���WUHQG�DVVHVVPHQW��LQ�*J�&2��HT��
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$11(;��� 'HWDLOHG�GLVFXVVLRQ�RI�PHWKRGRORJ\�DQG�GDWDIRU�HVWLPDWLQJ�&2� HPLVVLRQV�IURP�IRVVLO�IXHOFRPEXVWLRQ
����(VWLPDWLRQ�RI�DFWXDO�ILQDO�IRVVLO�IXHO�UHODWHG�&2�HPLVVLRQV�IURP�IXHO�FRPEXVWLRQ��LQFOXGLQJ�QRQ�HQHUJ\�XVH�
7KH�JHQHUDO�PHWKRGRORJ\�IRU�FDOFXODWLQJ�HPLVVLRQV�WR�DLU�DQG�ZDWHU�LQ�WKH�1HWKHUODQGV
�(PLVVLRQ�5HJLVWUDWLRQ�LVGHVFULEHG�LQ�9DQ�GHU�0RVW�HW�DO���������>LQ�'XWFK@��7KH�PHWKRGRORJ\�IRU�FDOFXODWLQJ�HPLVVLRQV�RI�JUHHQKRXVHJDVHV�LV�GHVFULEHG�LQ�PRUH�GHWDLO�LQ�6SDNPDQ�HW�DO���������>LQ�'XWFK@�RI�ZKLFK�DQ�HOHFWURQLF�XSGDWH�LV�DYDLODEOHLQ�'XWFK�DQG�LQ�(QJOLVK��6SDNPDQ�HW�DO����������7KH�GHVFULSWLRQ�SURYLGHG�LQ�WKLV�$QQH[�DLPV�DW�UHIOHFWLQJ�EHWWHUWKH�,3&&�VRXUFH�VWUXFWXUH��,3&&��������DQG�PHWKRGRORJLFDO�LVVXHV�UDLVHG�LQ�WKH�*RRG�3UDFWLFH�*XLGDQFH�UHSRUW
&DUERQ�GLR[LGH�HPLVVLRQV�DUH�PDLQO\�FDXVHG�E\�WKH�FRPEXVWLRQ�RI�IXHO�DQG�DUH�FDOFXODWHG�RQ�WKH�EDVLVRI�GHWDLOHG�HQHUJ\�VWDWLVWLFV�DQG�FDUERQ�FRQWHQW�RI�WKH�HQHUJ\�FDUULHUV��$�GLVWLQFWLRQ�LV�PDGH�EHWZHHQ�

��� VWDWLRQDU\�FRPEXVWLRQ�RI�IRVVLO�IXHOV���� PRELOH�FRPEXVWLRQ�VRXUFHV���� QRQ�HQHUJ\�IHHGVWRFN�XVH�RI�IXHOV���� ZDVWH�LQFLQHUDWLRQ��IRVVLO�FRPSRQHQW��
(PLVVLRQV�IURP�SXEOLF�HOHFWULFLW\�SURGXFWLRQ��UHILQHULHV��ODUJH�LQGXVWULHV�DQG�ZDVWH�LQFLQHUDWLRQ�DUH�IRUDERXW�����GLUHFWO\� UHSRUWHG� E\� WKH� LQGLYLGXDO� FRPSDQLHV� LQ� WKHLU� DQQXDO� HQYLURQPHQWDO� UHSRUW� �VHH)LJXUH�$������7KLV�SDUW�RI�WKH�3(5�LV�FDOOHG�µ(5�,¶��)RU�WKHVH�VHFWRUV��WKH�UHPDLQGHU�RI�WKH�HPLVVLRQVLV� FDOFXODWHG� RQ� WKH� EDVLV� RI� FDOFXODWHG� UHPDLQLQJ� IXHO� FRQVXPSWLRQ� �GLIIHUHQFH� RI� QDWLRQDO� HQHUJ\VWDWLVWLFV� IRU� WKH� VHFWRU� DQG� HQHUJ\� FRQVXPSWLRQ� UHSRUWHG� E\� WKHVH� ODUJH� FRPSDQLHV�� DQG� VWDQGDUGHPLVVLRQ� IDFWRUV�� ,Q� VRPH� FDVHV� WKLV�PD\� OHDG� WR� QHJDWLYH� FRUUHFWLRQV�� IRU� H[DPSOH� LQ� FDVHV�ZKHUHILUPV� LQFOXGH� IXHO� FRQVXPSWLRQ� GXH� WR� FRJHQHUDWLRQ�� ZKHUHDV� WKLV� HQHUJ\� FRQVXPSWLRQ� LQ� QDWLRQDOVWDWLVWLFV�LV�QRW�UHSRUWHG�XQGHU�LQGXVWU\�EXW�XQGHU�DQRWKHU�FDWHJRU\��ORFDO�FRJHQHUDWLRQ��

&2��(0,66,216�,1�7+(�1(7+(5/$1'6�%<�6285&(�$1'�)8(/������
,3&&�6HFWRU

� 5(6,'(17,$/ �� &200� � $*5,&8/7���

�$��6PDOO�FRPEXVWLRQ �JDV� ���JDV� �JDV�

�� ���RLO�

�$��7UDQVSRUW 75$163257 ��

�� 5RDG��� �RLO� 1RQ�URDG���

,1'8675< ��

�$��,QGXVWU\ (5, )XHO �� (5, )HHGVWRFN��� QRQ�(5,���

�� ���FRDO����RLO� ���RLO����JDV� �JDV�

�$�D�(OHFWU��SURG� 32:(5�*(1(5$7,21��� QRQ�(5,��
�� (5, ����FRDO� ���JDV� �JDV�

�$�F�5HILQHULHV 5(),1(5,(6�����DOO�(5,� ���RLO����JDV�

��

 �JDV

 �RLO

 �FRDO

 �(5�,��LQGLYLGXDOO\�UHSRUWLQJ�ILUPV� �FRPSLOHG�E\�5,90�2OLYLHU�

�$��6WDWLVWLFDO�GLII�

)LJXUH�$�����6FKHPDWLF�RYHUYLHZ�RI�&2� HPLVVLRQV�IURP�IXHO�FRPEXVWLRQ��7J���,3&&�FDWHJRU\��$���VKRZLQJ�WKHUHODWLYH�VKDUHV�RI�VXEVHFWRUV�DV�ZHOO�DV�PDLQ�IXHO�W\SHV�DQG�WKH�WRWDO�FRQWULEXWLRQ�RI�LQGLYLGXDOO\�UHSRUWLQJ�ILUPV�(5�,���'DWD�DUH�UHSUHVHQWDWLYH�IRU�WKH�SHULRG������WR�������VRXUFH��9DQ�$PVWHO�HW�DO�������D�
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,Q� DGGLWLRQ�� SHU� HFRQRPLF� VXEVHFWRU� WKH� WRWDO� &2� HPLVVLRQV� UHSRUWHG� E\� WKHVH� LQGLYLGXDOFRPSDQLHV�DUH�FRPSDUHG�ZLWK�WKH�DPRXQW�FDOFXODWHG�ZLWK�WKH�VWDQGDUG�1HWKHUODQGV¶�HPLVVLRQ�IDFWRUVIRU�&2���7DEOH�$������,I�WKH�GLIIHUHQFH�LV�PRUH�WKDQ�����WKHQ�WKHVH�ODUJH�GHYLDWLRQV�DUH�FRUUHFWHG�WR�DPD[LPXP�GHYLDWLRQ�RI����YLD�PRGLILFDWLRQ�RI�WKH�UHPDLQLQJ�HQHUJ\�FRQVXPSWLRQ�XVHG�IRU�DGGLWLRQDOHVWLPDWH�RI�&2� HPLVVLRQV�IRU�QRQ�(5�,�UHSRUWLQJ�ILUPV�ZLWKLQ�WKH�7DUJHW�*URXS� 7KLV�SURFHGXUH�LVIROORZHG�EHFDXVH�LQ�WKRVH�FDVHV�LW�LV�LPSOLFLWO\�DVVXPHG�WKDW�WKH�VXEPLWWHG�IXHO�FRQVXPSWLRQ�GDWD�DUHLQFRUUHFW�DQG�EHFDXVH�WKH�3(5�LV�QRW�DOORZHG�WR�UHYLVH�LQGLYLGXDOO\�UHSRUWHG�HPLVVLRQV�ILJXUHV��7KLVHQVXUHV� WKDW� WRWDO� &2� HPLVVLRQV� SHU� LQGXVWULDO� VXE�VHFWRU� FDQQRW� GHYLDWH� IURP� WKH� UHIHUHQFHFDOFXODWLRQ�E\�PRUH�WKDQ�����LQ�SUDFWLFH��WKH�JURXS�WRWDO�PD\�VKRZ�OHVV�GHYLDWLRQ��)RU� QDWLRQDO� SROLF\� SXUSRVHV�� HPLVVLRQV� IURP� URDG� WUDQVSRUW� DUH� LQ� JHQHUDO� FDOFXODWHG� IURPWUDQVSRUW�VWDWLVWLFV�RQ�YHKLFOH�NP��7KH�PHDQV�WKDW�IRU�URDG�WUDQVSRUW�&2� HPLVVLRQV�DUH�ILUVW�FDOFXODWHGLQ� WKH� QDWLRQDO� DSSURDFK� IURP� HQHUJ\� FRQVXPSWLRQ� GHULYHG� IURP� WUDQVSRUW� VWDWLVWLFV� LQ� WHUPV� RIYHKLFOH�NP�DQG�DVVXPSWLRQV�IRU�IXHO�HIILFLHQF\�SHU�YHKLFOH�NP�WUDYHOOHG��+RZHYHU��VLQFH�WKH�5HYLVHG,3&&�*XLGHOLQHV�DVN�FRXQWULHV�WR�UHSRUW�JUHHQKRXVH�JDV�HPLVVLRQV�IURP�FRPEXVWLRQ�RQ�WKH�EDVLV�RIIXHO�FRQVXPSWLRQ�ZLWKLQ�WKH�QDWLRQDO�WHUULWRU\��D�FRUUHFWLRQ�ZDV�PDGH�WR�FRQYHUW�HPLVVLRQV�UHODWHG�WRYHKLFOH�NP�WR�HPLVVLRQV�UHODWHG�WR�VWDWLVWLFV�IRU�IXHO�VDOHV��7KXV��QH[W��WR�PHHW�WKH�,3&&�GHILQLWLRQ�IRU&2�� &+� DQG� 1�2 HPLVVLRQV� IURP� WKLV� VRXUFH� FDWHJRU\�� WKH� DPRXQWV� RI� IXHO� FRQVXPSWLRQ� LQ� WKHQDWLRQDO�DSSURDFK�DUH�VFDOHG��SHU�IXHO�W\SH��WR�PDWFK�WKH�VWDWLVWLFV�IRU�IXHO�VXSSO\�WR�IXHOOLQJ�VWDWLRQVLQFOXGHG�LQ�WKH�QDWLRQDO�HQHUJ\�EDODQFH��)RU�PRUH�GHWDLOV�RQ�WKH�DFWXDO�GLIIHUHQFHV�EHWZHHQ�WKHVH�WZRDSSURDFKHV�VHH�6HFWLRQ���������(PLVVLRQV�RI�DOO�RWKHU�FRPSRXQGV��LQFOXGLQJ�R]RQH�SUHFXUVRUV�DQG�62��ZKLFK� DUH�PRUH� GLUHFWO\� LQYROYHG� LQ� DLU� TXDOLW\�� DUH� WKHUHIRUH� FDOFXODWHG� XVLQJ� WUDIILF� DFWLYLW\� GDWDZLWKRXW�VXEVHTXHQWO\�FRUUHFWLQJ�WR�PDWFK�ZLWK�IXHO�VXSSO\�VWDWLVWLFV��
7DEOH�$�����'HIDXOW�&2� HPLVVLRQ�IDFWRUV�XVHG�IRU�FDOFXODWLRQ�RI�VHFWRUDO�HPLVVLRQV�LQ�WKH�1HWKHUODQGV

&DUERQ
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���
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���,QFOXGLQJ�SXEOLF�SRZHU�SODQWV�
���)RU�GRPHVWLF�PRELOH�VRXUFHV�HPLVVLRQ�IDFWRUV�ZLWK���GLJLWV�DUH�XVHG�������IRU�SHWURO�������IRU�GLHVHO�DQG�����IRU�/3*�
���6KRXOG�EH�����URXQGHG���EXW�DOO�HPLVVLRQ�IDFWRUV�IRU�RLO�SURGXFWV�ZHUH�VHW�WR�RQH�VLQJOH�YDOXH��H[FHSW�IRU�+)2�LQ�YLHZ�RI�WKH�XQFHUWDLQW\�LQ�WKH�HQHUJ\�GDWD��6HH�DOVR�QRWH���RQ�PRELOH�VRXUFHV�



5,90�UHSRUW������������������������������������������������1HWKHUODQGV�1,5�����������������������������������������������������$11(;(6

$���

)RU�WKH�FDOFXODWLRQ�RI�WKH�FDUERQ�VWRUDJH�LQ�WKH�,3&&�5HIHUHQFH�$SSURDFK�IRU�&2�� FDUERQ�VWRUDJHIUDFWLRQV�LQ�SURGXFWV�OLNH�SODVWLFV�DQG�ELWXPHQ�ZHUH�WDNHQ�IURP�DQ�DQDO\VLV�RI�SHWURFKHPLFDO�SURGXFWV�KDOI�SURGXFWV�DQG� IHHGVWRFN�XVH� �RI� HQHUJ\�FDUULHUV��E\�*LHOHQ� ��������7KH�&2� HPLVVLRQV� UHSRUWHGXQGHU� FRPEXVWLRQ� E\� WKH�PDQXIDFWXULQJ� LQGXVWULHV� LQFOXGH� D� VXEVWDQWLDO� DPRXQW� RI� &2� DVVRFLDWHGZLWK�QRQ�VWRUHG�FDUERQ�LQ�QRQ�HQHUJ\�DSSOLFDWLRQV�RI�JDV��RLO�SURGXFWV�DQG�FRNHV��RI�WKH�RUGHU�RI���0WRQ�RI�D�WRWDO�RI�DURXQG����0WRQ���6RPH����0WRQ�LV�FDOFXODWHG�DV�VWRUHG��L�H��QRW�HPLWWHG��FDUERQ�ZLWK� D� IL[HG� VWRUDJH� IUDFWLRQ� SHU� HQHUJ\� FDUULHU� XVHG� IRU� QRQ�HQHUJ\� SXUSRVHV� �7DEOH� $������ 7KLVUHIHUHQFH�FDOFXODWLRQ�LV�DOVR�XVHG�WR�FDOFXODWH�WKH�UHPDLQGHU�RI�IHHGVWRFN�HPLVVLRQV�LQ�FDVH�WRWDO�&2�IURP�IHHGVWRFNV�UHSRUWHG�E\�WKH�FKHPLFDO�LQGXVWU\�LV�OHVV�WKDQ�WKH�UHIHUHQFH�YDOXH��,Q�DGGLWLRQ��FDUERQGLR[LGH� HPLVVLRQV� DUH� FDOFXODWHG� IRU� IRVVLO� IXHO� UHODWHG� FDUERQ� �H�J�� SODVWLFV�� LQ� LQFLQHUDWHG� ZDVWH�7KHVH�DFFRXQW�IRU�DERXW���0WRQ�RI�&2�� DQQXDOO\�

7DEOH�$�����&DUERQ�VWRUDJH�IUDFWLRQV�IRU�HQHUJ\�FDUULHUV�XVHG�DV�FKHPLFDO�IHHGVWRFN��FRQVWDQW�IRU�DOO�\HDUV�

6RXUFH��*LHOHQ��������
1RWH�� 7KH� IUDFWLRQ� XVHG� IRU� DOO� RLO� SURGXFWV� LV� WKH� ZHLJKWHG� DYHUDJH� RI� IUDFWLRQV� GHWHUPLQHG� IRU� LQGLYLGXDO� RLO� SURGXFWV�6SDNPDQ�HW�DO���������

)RVVLO�EDVHG�&2� HPLVVLRQV�IURP�ZDVWH�LQFLQHUDWLRQ�DUH�FDOFXODWHG�IURP�WKH�WRWDO�DPRXQW�RI�ZDVWHWKDW�LV�LQFLQHUDWHG��VSOLW�LQWR���ZDVWH�W\SHV��HDFK�ZLWK�D�VSHFLILF�FDUERQ�FRQWHQW�DQG�IUDFWLRQ�RI�IRVVLO�&LQ�WRWDO�&��EDVHG�RQ�DQ�DQDO\VLV�E\�'H�-DJHU�DQG�%ORN���������,Q�UHFHQW�\HDUV�WKLV�DPRXQWHG�DERXW��0WRQ��7KH� IXHO�XVH� UHODWHG� WR� VWDWLVWLFDO�GLIIHUHQFHV� LV� VWLOO� LQFOXGHG�DV� D� VRXUFH�RI�&2� IRU�����������VLQFH�LW�ZDV�DVVXPHG�WKDW�WKH�DVVRFLDWHG�IXHO�XVH�LV�UHDO�DQG�QRW�DFFRXQWHG�IRU�LQ�LQGLYLGXDO�HQG�XVHVHFWRUV��3HU�HQHUJ\�FDUULHU�� KRZHYHU�� WKH�GLIIHUHQFH�PD\�YDU\�ERWK� LQ� VLJQ�DQG� VL]H�� DV� LV� VKRZQ� LQ7DEOH������ 6WDWLVWLFV�1HWKHUODQGV��&%6��KDV�UHYLVHG�LQ�WKH�QDWLRQDO�HQHUJ\�EDODQFHV� WKH�PHWKRG�IRUHVWDEOLVKLQJ�WKH�VWDWLVWLFDO�GLIIHUHQFH�EHWZHHQ�WKH�DSSDUHQW�QDWLRQDO�HQHUJ\�FRQVXPSWLRQ��LQGLJHQRXVSURGXFWLRQ���LPSRUW���H[SRUW���EXQNHUV���VWRFN�FKDQJH��DQG�WKH�ERWWRP�XS�VXP�RI�DOO�VHFWRUDO�HQHUJ\XVH��7KH�VWDWLVWLFDO�GLIIHUHQFH�ZDV�HOLPLQDWHG�IRU�DOO�\HDUV�IURP������RQZDUGV��H[FHSW�IRU�����������WKURXJK�LQFRUSRUDWLRQ�RI��IRUPHUO\�UHPDLQLQJ��GLIIHUHQFHV�LQWR�RWKHU�SDUWV�RI�WKH�HQHUJ\�EDODQFH��VHH6HFWLRQ�������IRU�PRUH�GHWDLOV���6LQFH�WKH�HQHUJ\�EDODQFHV�����������KDYH�QRW�EHHQ�UHYLVHG��LW�LV�QRWSRVVLEOH�WR�SURYLGH�D�FRQVLVWHQW�WLPH�VHULHV�IRU�WKLV�µVRXUFH�FDWHJRU\¶�IRU�WKH�ZKROH�SHULRG�����������)LQDOO\��IRU�GRPHVWLF�HQYLURQPHQWDO�SROLF\�SXUSRVHV�D�WHPSHUDWXUH�FRUUHFWLRQ�RI�IXHO�XVH�IRU�VSDFHKHDWLQJ�LV�DSSOLHG��EXW�RQO\�WR�&2� HPLVVLRQV�IURP�QDWXUDO�JDV�FRQVXPSWLRQ��7KH�UHVWULFWLRQ�WR�QDWXUDOJDV�LV�EHFDXVH�WKLV�LV�E\�IDU�WKH�GRPLQDQW�IXHO�W\SH�IRU�VSDFH�KHDWLQJ��VHH�)LJXUH�$������$�GHVFULSWLRQRI�WKLV�PHWKRG�LV�JLYHQ�LQ�$QQH[�����
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(VWLPDWLQJ�SUHOLPLQDU\�HPLVVLRQV�IRU�\HDU�µW��¶
7KH�PHWKRGV� WR� FDOFXODWH� SUHOLPLQDU\� HPLVVLRQV� IRU� WKH� \HDU� W��� DUH� GLIIHUHQW� IURP� WKRVH� GHVFULEHGDERYH�� GXH� WR� DEVHQFH� RU� OLPLWHG� GDWD� IURP� LQGLYLGXDO� ILUPV� DQG� LQFRPSOHWH� HQHUJ\� VWDWLVWLFV�� )RUH[DPSOH��LQ�0D\������FRPEXVWLRQ�HPLVVLRQV�IRU������ZHUH�FDOFXODWHG�XVLQJ�HQHUJ\�VWDWLVWLFV�IRU�WKHILUVW�WKUHH�TXDUWHUV�RI������VXSSOHPHQWHG�E\�WKH�VWDWLVWLFV�RI�WKH�ODVW�TXDUWHU�RI������DV�D�SUR[\�IRU�WKHXQDYDLODEOH�GDWD�IRU�WKH�ODVW�TXDUWHU�RI�������'HWDLOV�DUH�SURYLGHG�LQ�WKH�PHWD�LQIRUPDWLRQ�ILOHV��712�������,Q�VRPH�FDVHV�WKLV�PD\�UHVXOW�LQ�DQ�XQGHUHVWLPDWH�RI�IXHO�FRQVXPSWLRQ��LQ�RWKHU�FDVHV��H�J��ZKHQWKH� ZHDWKHU� LQ� WKH� ODVW� TXDUWHUV� RI� ����� DQG� LQ� ����� ZHUH� PDUNHGO\� GLIIHUHQW�� LQ� DQ� XQGHU�� RURYHUHVWLPDWH�IRU� WKH� µ2WKHU�VHFWRUV¶� $OWKRXJK� WKH� WRWDO�QXPEHU�RI�VR�FDOOHG�KHDWLQJ�GHJUHH�GD\V� LQ�����DQG������DUH�DOPRVW�HTXDO��WKLV�LV�QRW�QHFHVVDULO\�DOVR�WKH�FDVH�IRU�WKH�ODVW�TXDUWHU�RI�WKHVH�\HDUV�+RZHYHU�� IRU� WKH� VXEVHFWRUV� EDVLF� PHWDO� LQGXVWU\�� SXEOLF� SRZHU� JHQHUDWLRQ� DQG� UHILQHULHV� WKH���������� WUHQG� LQ� IXHO� FRQVXPSWLRQ� FRXOG� EH� HVWLPDWHG� IURP� DOUHDG\� DYDLODEOH� GDWD� IURP� DQQXDOHQYLURQPHQWDO�UHSRUWV�RI�LQGLYLGXDO�FRPSDQLHV��.RFK�HW�DO���������
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����7HPSHUDWXUH�FRUUHFWLRQ�IRU�&2� IURP�HQHUJ\FRQVXPSWLRQ�IRU�VSDFH�KHDWLQJ
$ VLJQLILFDQW�SDUW�RI�WKH�HQHUJ\�FRQVXPSWLRQ�LQ�WKH�1HWKHUODQGV�LV�XVHG�IRU�VSDFH�KHDWLQJ��'HVSLWH�WKHPRGHUDWH� VHD� FOLPDWH�� WKH� HQHUJ\� FRQVXPSWLRQ� LQ� FROG� ZLQWHUV� LV� VXEVWDQWLDOO\� KLJKHU� WKDQ� LQ� PLOGZLQWHUV��OHDGLQJ�WR�D�GLVWXUEDQFH�LQ�WKH�&2� WUHQG�RI�XS�WR�����)RU�GRPHVWLF�SROLF\�SXUSRVHV��KRZHYHU��LWLV� GHVLUDEOH� WR� VHSDUDWH� WKHVH� FOLPDWLF� GLVWXUEDQFHV� IURP� IOXFWXDWLRQV� LQ� &2� HPLVVLRQV� GXH� WR� RWKHUFDXVHV�OLNH�HFRQRPLF�GHYHORSPHQWV��HIILFLHQF\�LPSURYHPHQWV�DQG�SROLF\�PHDVXUHV��7KHUHIRUH��LQ�RUGHUWR� HQDEOH� DQ� DFFXUDWH� PRQLWRULQJ� RI� WKH� HIIHFWLYHQHVV� RI� SROLF\� LQVWUXPHQWV�� WKH� 1HWKHUODQGV
� &2�HPLVVLRQV�DUH�FRUUHFWHG�IRU�RXWVLGH�WHPSHUDWXUH�YDULDWLRQV�XVLQJ�D�PHWKRG�GHVFULEHG�LQ�6SDNPDQ�HW�DO��������DQG�RXWOLQHG�EHORZ��)RU�RWKHU�JUHHQKRXVH�JDVHV�� WKH�FRQWULEXWLRQ� IURP�HQHUJ\�FRQVXPSWLRQ� LVPXFK�OHVV�WKDQ�LQ�WKH�FDVH�RI�&2�� WKH�XQFHUWDLQW\�RI�HPLVVLRQ�HVWLPDWHV�IRU�WKHVH�JDVHV� LV�DOVR�PXFKODUJHU� WKDQ� IRU� &2�� 7KHUHIRUH� QR� WHPSHUDWXUH� FRUUHFWLRQ� LV� FDUULHG� RXW� IRU� QRQ�&2� JDVHV�� 7KHFDOFXODWLRQ�LV�GHVFULEHG�LQ�GHWDLO�EHORZ�
/LPLWDWLRQ�WR�QDWXUDO�JDV
1HDUO\� DOO� WKH� VSDFH� KHDWLQJ� LQ� WKH� 1HWKHUODQGV� LV� GRQH� ZLWK� QDWXUDO� JDV�� 7KXV�� RQO\� QDWXUDO� JDVFRQVXPSWLRQ�LV�FRUUHFWHG�IRU�RXWVLGH�WHPSHUDWXUH�YDULDWLRQV�
&RUUHFWLRQ�IRUPXOD
7KH�WHPSHUDWXUH�FRUUHFWLRQ�UHTXLUHV�WZR�PXOWLSOLFDWLRQ�IDFWRUV��RQH�IRU�HDFK�HFRQRPLF�VHFWRU�

� WKH�+HDWLQJ�'HJUHH�'D\��+''��FRUUHFWLRQ�IDFWRU�*7� WKH�VHFWRU�VSHFLILF�DSSOLFDWLRQ�IDFWRU�76�
7KH�WRWDO�FRUUHFWLRQ�IDFWRU�IRU�JDV�FRQVXPSWLRQ�LQ�VSDFH�KHDWLQJ�RI�D�VHFWRU�6�LQ�\HDU�7�LV�FDOFXODWHG�E\PXOWLSO\LQJ� WKH� +''� FRUUHFWLRQ� IDFWRU� *7 LQ� \HDU� 7� E\� WKH� VHFWRUDO� DSSOLFDWLRQ� IDFWRU� 76� 7R� JLYHFRUUHFWHG�HQHUJ\�FRQVXPSWLRQ�DV�

*DV�FRQVXPSWLRQ��\HDU�7��VHFWRU�6�FRUUHFWHG�� ��*DV�FRQVXPSWLRQ��\HDU�7��VHFWRU�6�XQFRUUHFWHG�
�*7�
 76

7KH�+HDWLQJ�'HJUHH�'D\�FRUUHFWLRQ�IDFWRU�IRU�D�VSHFLILF�\HDU�LV�GHILQHG�DV�WKH�UDWLR�RI�WKH�QXPEHU�RI+HDWLQJ�'HJUHH�'D\V��+''V��RI�D�µQRUPDO¶�\HDU��GHILQHG�DV�D����\HDU�PRYLQJ�DYHUDJH��L�H�� WKH�+''DYHUDJH�RI�WKH�QXPEHU�RI�+''�RI�WKH�SUHYLRXV����\HDUV��WR�WKH�DFWXDO�QXPEHU�RI�+''�LQ�WKH�\HDU�IRUZKLFK� WKH� FRUUHFWLRQ� IDFWRU� LV� FDOFXODWHG�� )RU� D� UHODWLYHO\� ZDUP� \HDU� �L�H�� FRPSDUHG� WR� WKH� SUHYLRXV���\HDUV��� WKH�+''�FRUUHFWLRQ� IDFWRU� LV� ODUJHU� WKDQ����6XEVHTXHQWO\�� HQHUJ\� FRQVXPSWLRQ� DQG� UHODWHGHPLVVLRQV� DUH� LQFUHDVHG� WR� DUULYH� DW� WKH� WHPSHUDWXUH�FRUUHFWHG� YDOXHV� >VR�FDOOHG� µDGGLWLRQ� IDFWRU¶�  ����+''�FRUUHFWLRQ�IDFWRU��!��@��7KH�FDOFXODWHG�QXPEHUV�RI�+''V�RI�D�µQRUPDO¶�\HDU�DUH�SUHVHQWHG�LQ7DEOH�$�����IRU�WKH�SHULRG�����������
&DOFXODWLRQ�RI�+HDWLQJ�'HJUHH�'D\V
7KH� QXPEHU� RI�+HDWLQJ�'HJUHH� 'D\V� �+''�� GDLO\� LV� FDOFXODWHG� XQLIRUPO\� IRU� WKH� 1HWKHUODQGV� DV� DZKROH�RQ�WKH�EDVLV�RI�WKH�WHPSHUDWXUH�UHFRUG�RI�RQH�FHQWUDOO\�ORFDWHG�VWDWLRQ��'H�%LOW���7KXV��QR�UHJLRQDOFDOFXODWLRQV�DUH�FDUULHG�RXW��,QGRRU�VSDFH�KHDWLQJ�LV�DVVXPHG�WR�WDNH�SODFH�ZKHQ�RXWGRRU�WHPSHUDWXUHVDUH�EHORZ�����&��7KH�QXPEHU�RI�+''V�IRU�D�VSHFLILF�GD\�LV�GHILQHG�DV�WKH�QXPEHU�RI�GHJUHHV�&HOVLXV�RIWKH�PHDQ�GDLO\�WHPSHUDWXUH�EHORZ�WKH�����&�WKUHVKROG��,I��IRU�H[DPSOH��WKH�PHDQ�GDLO\�WHPSHUDWXUH�IRU�DVSHFLILF�GD\�LV�����&��WKH�QXPEHU�RI�+''V�IRU�WKDW�GD\�LV������� ����)RU�D�QRUPDO�\HDU�WKH�WRWDO�QXPEHURI�+''�LV�DERXW�������IRU�D�FDOHQGDU�\HDU�ZLWK�UHODWLYHO\�FROG�ZLQWHU�PRQWKV��LW�LV�KLJKHU��H�J�������LQ������DQG�IRU�\HDUV�ZLWK�UHODWLYHO\�ZDUP�ZLQWHU�PRQWKV��LW�LV�ORZHU��H�J�������LQ��������7KH�WRWDO�DQQXDO
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QXPEHU�RI�+''V�LV�FDOFXODWHG�E\�(QHUJLH1HG�XVLQJ�GDWD�RQ�PHDQ�GDLO\� WHPSHUDWXUH�SURYLGHG�E\� WKH5R\DO�1HWKHUODQGV�0HWHRURORJLFDO�,QVWLWXWH��.10,���VHH�7DEOH�$������)RU� WKH�VDNH�RI� VLPSOLFLW\��XQZHLJKWHG�+''V�DUH�XVHG�� L�H��ZKHQ�GDLO\�PHDQ� WHPSHUDWXUHV�DUH� WKHVDPH��QR�FRUUHFWLRQ�LV�FDUULHG�RXW�RI� WKH�REVHUYHG�GLIIHUHQFH� LQ�FRQVXPHU�EHKDYLRXU�RI� OHVV�GDLO\�IXHOFRQVXPSWLRQ� IRU� VSDFH� KHDWLQJ� LQ� DXWXPQ� DQG� VSULQJ� FRPSDUHG� ZLWK� GDLO\� FRQVXPSWLRQ� LQ� ZLQWHUPRQWKV�� 7KLV� KDV� WKH� DGYDQWDJH� WKDW� FDOFXODWLRQV� FDQ� EH� SHUIRUPHG� RQ� WKH� EDVLV� RI� WRWDO� DQQXDO�� LQSUHIHUHQFH�WR�PRQWKO\��ILJXUHV�IRU�ERWK�+''�DQG�JDV�FRQVXPSWLRQ�
7DEOH�$������$QQXDO�QXPEHU�RI�+HDWLQJ�'HJUHH�'D\V� �+''������\HDU�PRYLQJ�DYHUDJH� IRU� QRUPDO�QXPEHU�RI+''V�DQG�WKH�+''�FRUUHFWLRQ�IDFWRU�IRU�WKH�SHULRG�����������EDVHG�RQ�ZHDWKHU�VWDWLVWLFV�IRU�'H%LOW
<HDU $FWXDOQXPEHURI�+''

���\HDUµQRUPDO¶+''
+''�FRUUHFWLRQIDFWRU <HDU $FWXDOQXPEHURI�+''

���\HDUµQRUPDO¶+''
+''FRUUHFWLRQIDFWRU

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

6RXUFH��(QHUJLH1HG��������SHUV��FRPP���DQG�ZZZ�HQHUJLHQHG��QO

'HILQLWLRQ�RI�QRUPDO�+HDWLQJ�'HJUHH�'D\V
7KH�QXPEHU�RI�+''�IRU�D�µQRUPDO¶�\HDU�7�LV�GHILQHG�DV�WKH�DYHUDJH�QXPEHU�RI�+''V�RI�WKH�SUHYLRXV���\HDUV��7KLV����\HDU�PRYLQJ�DYHUDJH�KDV�EHHQ�VHOHFWHG�LQ�SUHIHUHQFH�WR�D�IL[HG�UHIHUHQFH�\HDU��H�J��WKH���\HDU�DYHUDJH�RI�WKH�SHULRG������������WR�EH�DEOH�WR�DFFRXQW���DQG�WKXV�WR�FRUUHFW���IRU�WUHQGV�LQ�GDLO\WHPSHUDWXUHV��L�H��FDXVHG�E\�FOLPDWLF�FKDQJHV��&RPSDUHG� WR� WKLV� PRYLQJ� DYHUDJH�� ZLQWHUV� LQ� WKH� 1HWKHUODQGV� KDYH� LQ� UHFHQW� \HDUV� EHHQ� JHWWLQJPLOGHU��)URP������WR������DQG������WR������HDFK�ZLQWHU�ZDV�PLOGHU�WKDQ�WKH�DYHUDJH�RI�WKH�SUHYLRXV���\HDUV��WKXV�PDNLQJ�WKH�+''�FRUUHFWLRQ�IDFWRU�!��IRU�WKHVH�\HDUV��7KH�ZLQWHU�RI������ZDV�UHODWLYHO\FROG��7KH�PRYLQJ����\HDU�DYHUDJH�QXPEHU�RI�+''V�GHFUHDVHG�E\�������IURP�������WR������EHWZHHQ�����DQG������QRW�RQO\�DV�D�UHVXOW�E\�WKH�UHODWLYHO\�PLOG�ZLQWHUV�RI�UHFHQW�\HDUV�VKLIWLQJ�LQWR�WKH����\HDUDYHUDJH��EXW�DOVR�GXH�WR�VKLIWLQJ�IURP�WKH�PRYLQJ�DYHUDJH�RI�FROG�ZLQWHUV��H�J��WKRVH�RI�����������
)UDFWLRQ�RI�HQHUJ\�FRQVXPSWLRQ�XVHG�IRU�VSDFH�KHDWLQJ
7KH�DSSOLFDWLRQ�IDFWRU�IRU�D�VSHFLILF�VHFWRU��H�J��UHVLGHQWLDO�GZHOOLQJV�RU�WKH�VHUYLFH�VHFWRU��LV�GHILQHG�DVWKH�IUDFWLRQ�RI�IXHO�FRQVXPSWLRQ�RI�WKH�VSDFH�KHDWLQJ�VHFWRU��7KLV�IUDFWLRQ�KDV�EHHQ�GHULYHG�IURP�GDWDSURYLGHG�E\�WKH�0LQLVWU\�RI�(FRQRPLF�$IIDLUV�IRU������DQG�������+RZHYHU��WKH�DSSOLFDWLRQ�IDFWRU�PD\FKDQJH�LQ�WKH�FRXUVH�RI�WLPH�GXH�WR�WKH�LQFUHDVLQJ�QXPEHU�RI�GZHOOLQJV�WR�ZKLFK�LQVXODWLRQ�PHDVXUHV�DUHDSSOLHG�DQG�WR�LQFUHDVLQJ�RU�GHFUHDVLQJ�DPRXQWV�RI�IXHO�XVHG�IRU�RWKHU�DSSOLFDWLRQV�WKDQ�VSDFH�KHDWLQJ�H�J��FRRNLQJ�DQG�KRW�ZDWHU� VXSSO\� IRU�VKRZHUV�DQG�EDWKV��� ,Q� WKH� UHVLGHQWLDO� VHFWRU� WKH�VSDFH�KHDWLQJVKDUH�LQ�WRWDO�JDV�FRQVXPSWLRQ�KDV�DOVR�EHHQ�REVHUYHG�WR�GHFUHDVH��IURP�����LQ������WR�����LQ������7KHUHIRUH�DQ�DSSOLFDWLRQ�IDFWRU�KDV�EHHQ�FDOFXODWHG�IRU�WKLV�VHFWRU�E\�(QHUJLH1HG�RQ�DQ�DQQXDO�EDVLV�DQGDQQXDOO\� UHSRUWHG� LQ� LWV� µ0RQLWRULQJ� UHSRUW� RI� JDV� FRQVXPSWLRQ� RI� VPDOO� XVHUV¶� >%$.@� �(QHUJLH1HG�VHYHUDO�\HDUV���VHH�7DEOH�$�������2WKHU�VHFWRUV�XVH�IL[HG�DSSOLFDWLRQ�IDFWRUV�SURYLGHG�E\�WKH�0LQLVWU\�RI(FRQRPLF�$IIDLUV��VHH�7DEOH�$����� �:LHOHPDQ��������
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7DEOH�$������6HFWRUDO�DSSOLFDWLRQ�IDFWRUV
6HFWRU $SSOLFDWLRQ�IDFWRU
$JULFXOWXUH �������&RPPHUFLDO�DQG�SXEOLF�VHUYLFHV �������,QGXVWU\��DYHUDJH� ����� %DVLF�LQGXVWU\ ����� /LJKW��LQGXVWU\ ����(QHUJ\ ����
6RXUFH��(=��&%6�
7DEOH�$�������$SSOLFDWLRQ�IDFWRUV�IRU�GZHOOLQJV�IRU�WKH�\HDUV�����������DQG����������

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
5HVLGHQWLDO�VHFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
6RXUFH��(QHUJLH1HG�����������

([DPSOH�FDOFXODWLRQ�RI�WHPSHUDWXUH�FRUUHFWLRQ�LQ�����
$V�DQ�H[DPSOH�LQ�7DEOH�$�����WKH�FDOFXODWLRQ�RI�WKH�WHPSHUDWXUH�FRUUHFWLRQ�RI�VHFWRUDO�&2� HPLVVLRQV�IRU�����KDV�EHHQ�VXPPDULVHG��,Q�DGGLWLRQ��7DEOH�$�����SUHVHQWV�WKH�YDULDWLRQ�RI�WKLV�FRUUHFWLRQ�RYHU�WKH�ODVWWHQ�\HDUV��VKRZLQJ�WKDW�LQ�WKLV�SHULRG�D�GLIIHUHQFH�XS�WR����0WRQ�RFFXUV�EHWZHHQ�WKH�PD[LPXP�DQG�WKHPLQLPXP�FRUUHFWLRQ�

7DEOH�$������([DPSOH�RI� WHPSHUDWXUH�FRUUHFWLRQ�RI�HQHUJ\�FRQVXPSWLRQ�DQG�&2� HPLVVLRQV� LQ������ �XVLQJ�DQHPLVVLRQ�IDFWRU�IRU�&2� IURP�QDWXUDO�JDV�RI�������7J�3-�
$ % & '� % 
��&��� (  ' 
�$ )  �������
��(

6HFWRU *DV�FRQVXPSWLRQ�XQFRUUHFWHG�>3-@ $SSOLFDW�LRQ�IDFWRU +''FRUUHFW�LRQ�IDFWRU
$GGLWLRQIDFWRU &RUUHFWLRQ�RIJDV�FRQVXPS�WLRQ�>3-@

&RUUHFWLRQ�RI&2� HPLVVLRQV>7J@$JULFXOWXUH ����� ������� ����� ����� ������� ������,QGXVWU\ ����� ���� ����� ����� ������� ������6HUYLFHV ����� ������� ����� ����� ������� ������(QHUJ\�VHFWRU ����� ���� ����� ����� �������� ������5HVLGHQWLDOV ����� ���� ����� ����� ������� ������
7RWDO ���� ������� ������
6RXUFH�� 6SDNPDQ� HW� DO�� �������� 3OHDVH� QRWH� WKDW� GXH� WR� HOLPLQDWLRQ� RI� WKH� VWDWLVWLFDO� GLIIHUHQFHV� LQ� WKH� HQHUJ\� EDODQFHV� JDVFRQVXPSWLRQ�ILJXUHV��DQG�WKXV�&2� UHODWHG�WHPSHUDWXUH�FRUUHFWLRQ��KDV�FKDQJHG�VRPHZKDW�

7DEOH�$������7HPSHUDWXUH�FRUUHFWLRQ�RI�FDUERQ�GLR[LGH�HPLVVLRQV�SHU�VHFWRU������������LQ�*J�
6RXUFH�FDWHJRU\ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�$�D (QHUJ\�VHFWRU ��� ��� ��� ��� ��� ��� ���� ������ ��� ��� ��� ��
�$� ,QGXVWU\ ����� ���� ��� ��� ��� ��� ���� ��� ��� ��� ��� ���
�$�D &RPPHUFLDO�DQG�SXEOLF�VHUYLFHV ���� ���� ��� ��� ��� ��� ���� ��� ��� ���� ���� ���
�$�E 5HVLGHQWLDO�VHFWRU ���� ��� ���� ��� ���� ����� ����� ���� ���� ���� ���� ����
�$�F $JULFXOWXUH ���� ��� ��� ��� ��� ���� ����� ��� ���� ���� ��� ���
7RWDO�&2� FRUUHFWLRQ ���� ��� ���� ���� ���� ���� ����� ���� ���� ���� ���� ����
$V���RI�XQFRUUHFWHG�QDWLRQDO�WRWDO ���� ���� ����� ����� ����� ���� ����� ���� ����� ����� ���� ����
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(YDOXDWLRQ�RI�WKH�PHWKRGRORJ\
)URP�7DEOH�$�����LW�FDQ�EH�REVHUYHG�WKDW�GXULQJ�WKH�ODVW�\HDUV�WKHUH�KDV�EHHQ�D�GHFUHDVLQJ�WUHQG�LQ�WKH���\HDU�PRYLQJ� DYHUDJH� XVHG� IRU� WKH� GHWHUPLQDWLRQ� RI� WKH� UHIHUHQFH� OHYHO� RI� KHDWLQJ� GHJUHH� GD\V�2WKHU� WHPSHUDWXUH� FRUUHFWLRQ�PHWKRGV� VRPHWLPHV� XVH�D� IL[HG� UHIHUHQFH� YDOXH� IRU� DOO� \HDUV�ZLWKLQ�DVSHFLILF� GHFDGH�� 7KH� SUHVHQW� WHPSHUDWXUH� FRUUHFWLRQ� PHWKRG� KDV� EHHQ� HYDOXDWHG� ZLWK� UHVSHFW� WRSDUDPHWHUV� VXFK�DV� UHIHUHQFH� OHYHO�� DSSOLFDWLRQ� IUDFWLRQV�DQG� WKUHVKROG� WHPSHUDWXUHV��KRZHYHU�� ILQDOFRQFOXVLRQV�KDYH�QRW�\HW�EHHQ�GUDZQ��9DQ�$PVWHO�HW�DO�������D��
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$11(;��� 2WKHU�GHWDLOHG�PHWKRGRORJLFDO�GHVFULSWLRQVIRU�LQGLYLGXDO�VRXUFH�RU�VLQN�FDWHJRULHV
����'HWDLOHG�PHWKRGRORJLFDO�GHVFULSWLRQ�IRU�RWKHUVRXUFHV
7KH�JHQHUDO�PHWKRGRORJ\�IRU�FDOFXODWLQJ�HPLVVLRQV�WR�DLU�DQG�ZDWHU�LQ�WKH�1HWKHUODQGV
�(PLVVLRQ�5HJLVWUDWLRQ�LVGHVFULEHG�LQ�9DQ�GHU�0RVW�HW�DO���������>LQ�'XWFK@��7KH�PHWKRGRORJ\�IRU�FDOFXODWLQJ�HPLVVLRQV�RI�JUHHQKRXVHJDVHV�LV�GHVFULEHG�LQ�PRUH�GHWDLO�LQ�6SDNPDQ�HW�DO���������>LQ�'XWFK@�RI�ZKLFK�DQ�HOHFWURQLF�XSGDWH�LV�DYDLODEOHLQ�'XWFK�DQG�LQ�(QJOLVK��6SDNPDQ�HW�DO����������7KH�GHVFULSWLRQ�SURYLGHG�LQ�WKLV�$QQH[�DLPV�DW�UHIOHFWLQJ�EHWWHUWKH� ,3&&� VRXUFH� VWUXFWXUH� �,3&&�� ������ DQG� PHWKRGRORJLFDO� LVVXHV� GLVFXVVHG� LQ� WKH� ,3&&� *RRG� 3UDFWLFH*XLGDQFH�UHSRUW��,3&&��������

&DUERQ�GLR[LGH�HPLVVLRQV�IRU�QRQ�IRVVLO�IXHO�VRXUFHV,Q�WKH�1HWKHUODQGV�WKH�QRQ�IRVVLO��QRQ�RUJDQLF�VRXUFHV�RI�&2� DUH�WKH�IROORZLQJ�
� *DV�IODULQJ�DQG�YHQWLQJ�DW�RLO�DQG�JDV�SURGXFWLRQ�VLWHV��FDWHJRU\��%���� &HPHQW�FOLQNHU�SURGXFWLRQ��FDWHJRU\��$��� /LPH�SURGXFWLRQ�DQG�FRQVXPSWLRQ��FDWHJRU\��$��� )OXH�JDV�GHVXOSKXULVDWLRQ��FDWHJRU\��*��� :DVWH�UHF\FOLQJ�DFWLYLWLHV��FDWHJRU\��'��� 0LVFHOODQHRXV�PLQRU�VRXUFH��ILUHZRUNV��FDWHJRU\����

*DV� IODULQJ� DQG� YHQWLQJ� HPLVVLRQV� IRU� ���������� DUH� SURYLGHG� WKURXJK� (5�,� GDWD�� IURP� ����HPLVVLRQV�DUH�FDOFXODWHG�EDVHG�RQ�RLO�DQG�JDV�SURGXFWLRQ�GDWD�DQG�WKH�HPLVVLRQ�IDFWRUV�SHU�XQLW�RI�RLODQG�JDV�SURGXFHG�VWHPPLQJ�IURP�WKH������GDWDVHW��7KH�1HWKHUODQGV� LPSRUWV�D� ODUJH�SDUW�RI� FHPHQWFOLQNHU� XVHG� IRU� FHPHQW� SURGXFWLRQ�� 7KHUHIRUH�� DVVRFLDWHG� &2� HPLVVLRQV� DUH� FDOFXODWHG� EDVHG� RQGRPHVWLF�FOLQNHU�SURGXFWLRQ�DQG�UHSRUWHG� WKURXJK�(5�,�GDWD��&2� IURP�OLPH�SURGXFWLRQ�DQG�XVH�DUHDOVR�LQFOXGHG�LQ� WKH�(5�,�GDWDVHW��(PLVVLRQV�IURP�IOXH�JDV�GHVXOSKXULVDWLRQ�XQLWV� LQVWDOOHG� LQ�SXEOLFSRZHU�SODQWV�DUH�FDOFXODWHG�IURP�J\SVXP�SURGXFWLRQ�DQG�D�IL[HG�HPLVVLRQ�IDFWRU��0RUH�LQIRUPDWLRQ�RQWKH� PHWKRGRORJLHV� DQG� GDWDVHWV� XVHG� DUH� SURYLGHG� LQ� 6SDNPDQ� HW� DO�� �������� 1RQ�FRPEXVWLRQHPLVVLRQV� DUH� DOVR� UHSRUWHG� LQ� (5�,� IURP�ZDVWH� UHF\FOLQJ� )LQDOO\�� &2� HPLVVLRQV� IURP� WKH� XVH� RIILUHZRUNV�DUH�LQFOXGHG�DV�D�PLQRU�PLVFHOODQHRXV�VRXUFH�LQ�WKH�1HWKHUODQGV�LQYHQWRU\�V\VWHP��ZKLFK�LVUHSRUWHG�XQGHU�FDWHJRU\���

0HWKDQH0HWKDQH� HPLVVLRQV� IURP� IXHO� FRPEXVWLRQ� DUH� HVWLPDWHG� XVLQJ� WKH� HQHUJ\� VWDWLVWLFV� DQG� HPLVVLRQIDFWRUV�IURP�WKH�DQQXDO�(PLVVLRQ�0RQLWRU�ZLWK�ILJXUHV�SURYLGHG�E\�WKH�(PLVVLRQ�5HJLVWUDWLRQ�V\VWHP�3(5��� 7KH� ODUJHVW� IXHO� FRPEXVWLRQ� VXEFDWHJRU\� LV� WKH� UHVLGHQWLDO� VHFWRU�� ZKHUH� HPLVVLRQV� IURPFRRNLQJ� �LQFOXGLQJ� VWDUWXS� ORVVHV�� DQG� ELRIXHO� FRPEXVWLRQ� DUH� WKH� ODUJHVW� VRXUFHV�� 5RDG� WUDIILFHPLVVLRQV�RI�&+� DUH�FDOFXODWHG�DQG�UHSRUWHG�DFFRUGLQJ�WR�WKH�5HYLVHG�,3&&�*XLGHOLQHV��L�H��LQLWLDOO\EDVHG� RQ� YHKLFOH�NP�� WKHQ� FDOLEUDWHG� WR� IXHO� VXSSO\� VWDWLVWLFV��� )RU� PRUH� GHWDLOV� ZH� UHIHU� WR� WKHGHVFULSWLRQ�SURYLGHG�IRU�&2�� )XJLWLYH�PHWKDQH�HPLVVLRQV�IURP�RLO�DQG�JDV�DUH�HVWLPDWHG�IRU�RQVKRUHDQG�RIIVKRUH�VLWHV�VHSDUDWHO\�0HWKDQH�IURP�DJULFXOWXUH�LV�HVWLPDWHG�RQ�WKH�EDVLV�RI�HPLVVLRQ�IDFWRUV�GHYHORSHG�LQ�WKH�PHWKDQHEDFNJURXQG�GRFXPHQW�E\�9DQ�$PVWHO�HW�DO����������DQG�DJULFXOWXUDO�VWDWLVWLFV�IRU�DQLPDO�QXPEHUV�DQGPDQXUH� SURGXFWLRQ� IURP�6WDWLVWLFV�1HWKHUODQGV� �&%6��� )RU� GDLU\� DQG� QRQ�GDLU\� FDWWOH� WKH� HPLVVLRQIDFWRUV�IRU�HQWHULF�IHUPHQWDWLRQ�DUH�EDVHG�RQ�DQ�,3&&�7LHU���DQDO\VLV�PDGH�IRU�WKH�1HWKHUODQGV�FDWWOHLQ�������)RU�VXEVHTXHQW�\HDUV��WKHVH�HPLVVLRQ�IDFWRUV�DUH�XVHG��KRZHYHU��VSHFLILF�IDFWRUV�DUH�DSSOLHG�WR� DQG� �� VXEFDWHJRULHV� ZLWKLQ� GDLU\� DQG� QRQ�GDLU\� FDWWOH�� UHVSHFWLYHO\�� 7KH� FDOFXODWLRQ� RI� DQLPDOPDQXUH�SURGXFWLRQ�DQG�ZDVWH�PDQDJHPHQW�V\VWHPV�LV�GHVFULEHG�LQ�9DQ�GHU�+RHN��������
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0HWKDQH� HPLVVLRQV� IURP� ODQGILOOV� DUH� FDOFXODWHG� XVLQJ� D� ILUVW� RUGHU� GHFRPSRVLWLRQ�PRGHO� �ILUVWRUGHU� GHFD\� IXQFWLRQ�� ZLWK� DQQXDO� LQSXW� RI� WKH� WRWDO� DPRXQWV� GHSRVLWHG� DQG� FKDUDFWHULVWLFV� RI� WKHODQGILOOHG� ZDVWH� DQG� WKH� DPRXQW� RI� ODQGILOO� JDV� H[WUDFWHG�� 3DUDPHWHU� YDOXHV� XVHG� LQ� WKH� ODQGILOOHPLVVLRQV�PRGHO�DUH�
� IUDFWLRQ�RI�'HJUDGDEOH�2UJDQLF�&DUERQ��'2&���GHFUHDVHV�IURP�����LQ������WR�����LQ������� PHWKDQH� JHQHUDWLRQ� �L�H�� GHFRPSRVLWLRQ�� UDWH� FRQVWDQW� �N��� ������ XS� WR� DQG� LQFOXGLQJ� �����GHFUHDVLQJ�WR��������LQ������DQG�FRQVWDQW�WKHUHDIWHU��WKLV�FRUUHVSRQGV�WR�KDOI�OLIH�WLPHV�RI����DQG����\HDU��UHVSHFWLYHO\�� PHWKDQH�R[LGDWLRQ�IDFWRU������� IUDFWLRQ�PHWKDQH�LQ�ODQGILOO�JDV������� IUDFWLRQ�RI�'2&�DFWXDOO\�GLVVLPLODWHG��'2&)��������

7KH�FKDQJH�LQ�'2&�YDOXHV�LV�DPRQJVW�RWKHUV�GXH�WR�WKH�SURKLELWLRQ�RI�ODQGILOOLQJ�FRPEXVWLEOH�ZDVWHV�ZKHUHDV�WKH�FKDQJH�LQ�N�YDOXHV�LV�FDXVHG�E\�D�VWURQJ�LQFUHDVH�RI�WKH�UHF\FOLQJ�RI�YHJHWDEOH��IUXLW�DQGJDUGHQ�ZDVWH�LQ�WKH�HDUO\�����V��7KH�LQWHJUDWLRQ�WLPH�IRU�WKH�HPLVVLRQ�FDOFXODWLRQ�LV�IRU�DOO�\HDUV�WKHSHULRG�IURP������WR�WKH�\HDU�IRU�ZKLFK�WKH�FDOFXODWLRQ�LV�PDGH��$�VPDOO�VRXUFH�LQ�WKH�ZDVWH�VHFWRU�LVZDVWHZDWHU� WUHDWPHQW� 7KHVH�HPLVVLRQV�DUH�YHU\� VPDOO�EHFDXVH�RI� WKH�KLJK� IUDFWLRQ� UHFRYHUHG� �IURP����LQ������WR�����DW�SUHVHQW��$ YHU\� VPDOO� VRXUFH� LGHQWLILHG� LQ� WKH� 1HWKHUODQGV� LV� GHJDVVLQJ� RI� GULQNLQJ� ZDWHU� ZKLFK� DUHUHSRUWHG�LQ�6HFWRU����7KH�UHGXFHG�PHWKDQH�HPLVVLRQV�IURP�DJULFXOWXUDO�VRLOV�DUH�UHJDUGHG�DV�µQDWXUDO¶�QRQ�DQWKURSRJHQLF�� DQG� DUH� HVWLPDWHG� RQ� WKH� EDVLV� RI� WKH� PHWKDQH� EDFNJURXQG� GRFXPHQW� �9DQ$PVWHO� HW� DO�� ������� 6LQFH� WKH� ,3&&� PHWKRGRORJ\� RQO\� FRQVLGHUV� &2� VLQNV�� WKHVH� UHGXFHG� &+�HPLVVLRQV�KDYH�EHHQ� LQFOXGHG� LQ� WKH� µQDWXUDO� HPLVVLRQV¶� WRWDO�� DOWKRXJK� WKH\�DFW� DV�D�PHWKDQH�VLQN�7KHUHIRUH�� WKH\�DUH�QRW� UHSRUWHG�DV� DQWKURSRJHQLF�HPLVVLRQV�XQGHU� ,3&&�FDWHJRU\����2WKHU� µQDWXUDOHPLVVLRQV¶�DUH�PHWKDQH�HPLVVLRQV�IURP�ZHWODQGV�DQG�ZDWHU�

1LWURXV�R[LGH
1LWURXV�R[LGH�HPLVVLRQV�IURP�IXHO�FRPEXVWLRQ�DUH�HVWLPDWHG�XVLQJ�WKH�HQHUJ\�VWDWLVWLFV�DQG�HPLVVLRQIDFWRUV�IURP�WKH�DQQXDO�(PLVVLRQ�0RQLWRU�ZLWK�ILJXUHV�SURYLGHG�E\�WKH�(PLVVLRQ�5HJLVWUDWLRQ�V\VWHP�3(5��� � 7KH� ODUJHVW� IXHO� FRPEXVWLRQ� VXEFDWHJRU\� LV� URDG� WUDQVSRUW�� 7UDIILF� HPLVVLRQV� RI� 1�2 DUHFDOFXODWHG�DQG�UHSRUWHG�DFFRUGLQJ�WR�WKH�5HYLVHG�,3&&�*XLGHOLQHV��L�H��LQLWLDOO\�EDVHG�RQ�YHKLFOH�NP�WKHQ�FDOLEUDWHG�WR�IXHO�VXSSO\�VWDWLVWLFV���IRU�PRUH�GHWDLOV�ZH�UHIHU�WR�WKH�GHVFULSWLRQ�SURYLGHG�IRU�&2��)RU�PRUH�GHWDLOV�RQ�WKH�HPLVVLRQ�IDFWRUV�IURP�URDG�WUDQVSRUW�ZH�UHIHU�WR�6HFWLRQ�����1�2 HPLVVLRQV�IURP�WKH�SURGXFWLRQ�RI�FKHPLFDOV�LQFOXGH�1�2 IURP�QLWULF�DFLG��DFU\ORQLWULO�DQGFDSURODFWDP�SURGXFWLRQ�DQG�VROYHQWV�DV� UHSRUWHG�E\� WKH�PDQXIDFWXULQJ� LQGXVWU\�DQG� LQFOXGHG� LQ� WKH1HWKHUODQGV¶� 3ROOXWDQW� (PLVVLRQ� 5HJLVWHU� �3(5�� �6SDNPDQ� HW� DO��� ������� ,W� DOVR� LQFOXGHV� 1�2HPLVVLRQV�IURP�SURGXFW�XVH�FRPSULVH�1�2 XVHG�DV�DQDHVWKHVLD�DQG�DV�SURSHOOLQJ�DJHQW�LQ�DHURVRO�FDQV�7KH�QLWURXV�R[LGH�HPLVVLRQV�IURP�DJULFXOWXUH�DUH�EDVHG�RQ�WKH�PHWKRGV�GHVFULEHG�LQ�WKH�QLWURXVR[LGH� EDFNJURXQG� GRFXPHQW� E\� .URH]H� �������� 7KH� FDOFXODWLRQ� RI� DQLPDO� PDQXUH� SURGXFWLRQ� DQGZDVWH� PDQDJHPHQW� V\VWHPV� LV� GHVFULEHG� LQ� 9DQ� GHU� +RHN� �������� ,QGLUHFW� 1�2 HPLVVLRQV� IURPDWPRVSKHULF�GHSRVLWLRQ�DUH�QRW�\HW�HVWLPDWHG��2WKHU�LQGLUHFW�1�2 HPLVVLRQV�DUH�HLWKHU�LQFOXGHG�XQGHUµ��' %DFNJURXQG�DJULFXOWXUDO� VRLOV¶�RU�DV�FDWHJRU\�� µ3ROOXWHG� VXUIDFH�ZDWHU¶� 7KHVH� µEDFNJURXQG¶HPLVVLRQV� LQFOXGH� 1�2 HPLVVLRQV� IURP� FXOWLYDWLRQ� RI� KLVWRVROV� DQG� HPLVVLRQV� IURP� PDQXUH� DQGIHUWLOLVHU�DSSOLFDWLRQV�LQ�WKH�SDVW��7KLV�LV�WR�UHIOHFW�WKDW�DJULFXOWXUDO�VRLO�HPLVVLRQV�ZLOO�QRW�VWRS�ZKHQDJULFXOWXUDO�DFWLYLWLHV�DUH�VWRSSHG��$OVR�HPLVVLRQV�DUH�LQFOXGHG�IURP�FURS�UHVLGXHV�OHIW�LQ�WKH�ILHOG�7KH�ODWWHU�FDWHJRU\���µ3ROOXWHG�VXUIDFH�ZDWHU¶�LV�D�IL[HG�YDOXH�WKDW�FRPSULVHV�OHDFKLQJ�DQG�UXQ�RIIIURP�DOO�DQWKURSRJHQLF�DFWLYLWLHV��LQFOXGLQJ�KXPDQ�VHZDJH��6LQFH�WKLV�ILJXUH�LQFOXGHV�PRUH�WKDQ�RQO\DJULFXOWXUH�UHODWHG�HPLVVLRQV�ZH�GR�QRW�UHSRUW�WKHVH�XQGHU�FDWHJRU\���'�EXW�DV�D�VHSDUDWH�FDWHJRU\�µ�¶�1�2 HPLVVLRQV�IURP�KXPDQ�VHZDJH�DUH�UHSRUWHG�SDUWO\�XQGHU�FDWHJRU\��%�µ:DVWHZDWHU�KDQGOLQJ¶�DQGSDUWO\�XQGHU�FDWHJRU\���DV�µ3ROOXWHG�VXUIDFH�ZDWHU¶� )RU�PRUH�GHWDLOV�RQ�WKH�H[DFW�GHILQLWLRQ�RI�WKHVHLQGLUHFW�1�2 VRXUFH�WHUPV�ZH�UHIHU�WR�6SDNPDQ�HW�DO���������RU�WR�.URH]H��������
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+)&V��3)&V�DQG�6)�%\�SURGXFW�+)&�DQG�3)&�HPLVVLRQV�IURP�+&)&����SURGXFWLRQ�DQG�SULPDU\�DOXPLQLXP�SURGXFWLRQ�UHVSHFWLYHO\��DUH�EDVHG�RQ�PHDVXUHG�GDWD�UHSRUWHG�E\�KDORFDUERQ�SURGXFLQJ�FRPSDQLHV�� ,Q�DGGLWLRQ�WKH�KDORFDUERQ�SURGXFHUV�UHSRUW�KDQGOLQJ�HPLVVLRQV�RI�+)&V�(PLVVLRQV� IURP� +)&� DQG� 3)&� FRQVXPSWLRQ� DUH� FDOFXODWHG� XVLQJ� 7LHU� �� PHWKRGRORJLHV� DVGHVFULEHG�E\�0DWWKLMVHQ�DQG�.URH]H��������(PLVVLRQV� RI� 6)� DUH� EDVHG� RQ� HVWLPDWHV� RI� 6)� FRQVXPSWLRQ� IRU� WKH� H[LVWLQJ� VWRFN� RI� *DV,QVXODWHG� 6ZLWFKJHDU� �*,6�� HTXLSPHQW�� DGGLWLRQ� RI� QHZ�*,6� HTXLSPHQW� DQG�PDQXIDFWXULQJ� RI� *,6HTXLSPHQW�� IRU� VHPLFRQGXFWRU� PDQXIDFWXUH� DQG� IRU� WKH� SURGXFWLRQ� RI� 6)� FRQWDLQLQJ� VRXQGSURRIGRXEOH�JOD]HG�ZLQGRZV��7KH�ODWWHU�VRXUFH�KDV�EHHQ�LQFOXGHG�IRU������RQZDUGV�

(VWLPDWLQJ�SUHOLPLQDU\�HPLVVLRQV�IRU�\HDU�µW��¶
7KH�PHWKRGV� WR� FDOFXODWH� SUHOLPLQDU\� HPLVVLRQV� IRU� WKH� \HDU� W��� DUH� GLIIHUHQW� IURP� WKRVH� GHVFULEHGDERYH�� GXH� WR� DEVHQFH� RU� OLPLWHG� GDWD� IURP� LQGLYLGXDO� ILUPV� DQG� LQFRPSOHWH� HQHUJ\� VWDWLVWLFV�� )RUH[DPSOH��LQ�0D\������FRPEXVWLRQ�HPLVVLRQV�IRU������ZHUH�FDOFXODWHG�XVLQJ�HQHUJ\�VWDWLVWLFV�IRU�WKHILUVW�WKUHH�TXDUWHUV�RI������VXSSOHPHQWHG�E\�WKH�VWDWLVWLFV�RI�WKH�ODVW�TXDUWHU�RI������DV�D�SUR[\�IRU�WKHXQDYDLODEOH�GDWD�IRU�WKH�ODVW�TXDUWHU�RI�������'HWDLOV�DUH�SURYLGHG�LQ�WKH�PHWD�LQIRUPDWLRQ�ILOHV��712�������,Q�VRPH�FDVHV�WKLV�PD\�UHVXOW�LQ�DQ�XQGHUHVWLPDWH�RI�IXHO�FRQVXPSWLRQ��LQ�RWKHU�FDVHV��H�J��ZKHQWKH� ZHDWKHU� LQ� WKH� ODVW� TXDUWHUV� RI� ����� DQG� LQ� ����� ZHUH� PDUNHGO\� GLIIHUHQW�� LQ� DQ� XQGHU�� RURYHUHVWLPDWH� IRU� WKH� µ2WKHU�VHFWRUV¶� $OWKRXJK� WKH� WRWDO�QXPEHU�RI�VR�FDOOHG�KHDWLQJ�GHJUHH�GD\V� LQ�����DQG������DUH�DOPRVW�HTXDO��WKLV�LV�QRW�QHFHVVDULO\�DOVR�WKH�FDVH�IRU�WKH�ODVW�TXDUWHU�RI�WKHVH�\HDUV�+RZHYHU�� IRU� WKH� VXEVHFWRUV� EDVLF� PHWDO� LQGXVWU\�� SXEOLF� SRZHU� JHQHUDWLRQ� DQG� UHILQHULHV� WKH���������� WUHQG� LQ� IXHO� FRQVXPSWLRQ� FRXOG� EH� HVWLPDWHG� IURP� DOUHDG\� DYDLODEOH� GDWD� IURP� DQQXDOHQYLURQPHQWDO�UHSRUWV�RI�LQGLYLGXDO�FRPSDQLHV��.RFK�HW�DO���������
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����'HWDLOHG�PHWKRGRORJLFDO�GHVFULSWLRQ�RI�/8&)FDWHJRU\��$
)RU�FDWHJRU\��$��&KDQJHV�LQ�IRUHVW�DQG�RWKHU�ZRRG\�ELRPDVV�VWRFNV��D�FRPSOHWH�IRUHVWU\�GDWDVHW�IRUWKH�ZKROH�SHULRG�����������KDV�EHHQ�FRPSLOHG��7KH�PHWKRG�DQG�GDWD�VRXUFHV�XVHG�WR�HVWLPDWH� &2�UHPRYDOV�DV�GHVFULEHG�LQ�6SDNPDQ�HW�DO���������KDYH�EHHQ�UHILQHG�DQG�DOVR�FRPSOHWHG�IRU�\HDUV�QRWFDOFXODWHG� VRIDU� �L�H�� DOO� \HDUV� H[FHSW� ������ ����� DQG� ������� ,Q� WKLV�$QQH[� WKH� GHVFULSWLRQ� RI� ERWKPHWKRGRORJ\�DQG�GDWD�VRXUFHV�LV�SURYLGHG��EDVHG�RQ�D�PRUH�GHWDLOHG�DVVHVVPHQW�E\�'DDPHQ���������,QDGGLWLRQ��ZH�SURYLGH�VRPH�LQIRUPDWLRQ�RQ�/8&)�VWXGLHV�WKDW�DUH�VWLOO�LQ�SURJUHVV�7KH� 1HWKHUODQGV
� IRUHVWV� UHSRUWHG� LQ� WKH� &5)� XQGHU� WKH� KHDGHU� µ7HPSHUDWH�� RWKHU¶� VSOLW� LQWRFRQLIHURXV�DQG�EURDGOHDI�IRUHVW�DUH�WKH�VXP�RI�H[SORLWHG��QRQ�H[SORLWHG�DQG�RWKHU�IRUHVWV��,Q�WKH�&5)WKH� JURXS� QRQ�IRUHVW� WUHHV� KDV� EHHQ� VSHFLILHG� IRU� WUHHV� LQ� OLQH�� VROLWDLUHV�� XUEDQ� SDUNV�� IUXLW� WUHHV�RUFKDUGV��DQG�QXUVHULHV��,Q�WKH�1HWKHUODQGV�WUHHV�DUH��RQ�WKH�DYHUDJH��JHWWLQJ�ROGHU�DQG�KHDYLHU��WKHPDWXULQJ�RI�IRUHVWV��$OVR��WKH�WRWDO�IRUHVW�DUHD�LV�LQFUHDVLQJ�EHFDXVH�RI�IRUHVW�H[SDQVLRQ��%HVLGHV�WKLVJURZWK��WKHUH�DUH�IHOOLQJV�WKDW�UHGXFH�ZRRG\�OLYHVWRFN��7KH�RYHUDOO�EDODQFH�RI�WKHVH�SURFHVVHV�OHDGV�WRD VLQN�RI�FDUERQ�GLR[LGH��ZKLFK�YDULHV�EHWZHHQ�����DQG�����7J�&2� SHU�\HDU�LQ�WKH�SHULRG�����������,Q�WKH�1HWKHUODQGV��WKH�FDUERQ�VLQN�LQ�ELRPDVV��,3&&�FDWHJRU\��$��UHIHUV�WR�WKH�QHW�JURZWK�RI�IRUHVWVDQG�RWKHU� WUHHV�GHILQHG� DV� YROXPH� LQFUHPHQW�PLQXV� YROXPH� RI� IHOOLQJV��7KLV� LV� EDVHG�RQ� WKUHH� NH\SDUDPHWHUV�� IRUHVW� DUHD� �LQ� KD��� DYHUDJH� DQQXDO� JURZWK� E\� FDWHJRU\� �LQ�P��KD�\HDU�� DQG� KDUYHVW� E\FDWHJRU\� �LQ� P��KD�\HDU��� 1R� FRUUHFWLRQ� LV� PDGH� IRU� WKH� DPRXQW� RI� IXHOZRRG� KDUYHVWHG�� VLQFH� WKLVDPRXQW�LV�LPSOLFLWO\�LQFOXGHG�LQ�WKHVH�WKUHH�YDULDEOHV�)RU�IRUHVW�DUHD��LQ�KD��LQ�WKH�1HWKHUODQGV�WKH�)$2�GHILQLWLRQ�RI�7)%5$�����LV�XVHG��(&(�)$2��������ZLWK�WKH�IROORZLQJ�GHYLDWLRQV��SULQWHG�LQ�LWDOLFV��
� ODQG�ZLWK�WUHH�FURZQ�FRYHU�RI�PRUH�WKDQ����� �LQVWHDG�RI�)$2�GHILQLWLRQ�RI������DQG ZLGWK�RIPRUH�WKDQ����P�LQVWHDG�RI����P�� LQFOXGLQJ�\RXQJ�QDWXUDO�VWDQGV�DQG�SODQWDWLRQV�ZKLFK�KDYH�\HW�WR�UHDFK�D�FURZQ�GHQVLW\�RI�����LQVWHDG�RI�)$2�GHILQLWLRQ�RI������DUH�LQFOXGHG�XQGHU�IRUHVW�� IRUHVW�URDGV��FOHDUHG�WUDFWV�� ILUHEUHDNV�DQG�RWKHU�VPDOO�DUHDV�ZLWKLQ�IRUHVW�DUH� LQFOXGHG��KRZHYHUZLWK�D�PD[LPXP�ZLGWK�RI���P�� ZLQGEUHDNV�DQG�VKHOWHUEHOGV�RI�WUHHV�DUH�LQFOXGHG��KRZHYHU�RQO\�ZLWK�D�ZLGWK�RI�PRUH�WKDQ����P�� IRU�GHWHUPLQLQJ� WKH�ZRRG�YROXPH�RI� WKH� IRUHVW� VWRFN� WKH�1HWKHUODQGV� XVHV� D� WKUHVKROG� RI��� FPGLDPHWHU�PLQLPXP��LQVWHDG�RI�QR�WKUHVKROG���KRZHYHU��WKLV�KDV�KRZ�QHJOLJLEOH�HIIHFW�RQ�WKH�WRWDOYROXPH��'DDPHQ��������
:H�QRWH�WKDW�WKLV�LV�WKH�GHILQLWLRQ�RI�ZKDW�VKRXOG�EH�UHSRUWHG�XQGHU�WKH�81�)UDPHZRUN�&RQYHQWLRQ�RQ&OLPDWH�&KDQJH� 7KH�GHILQLWLRQ�RI�HPLVVLRQV�VLQNV�WR�EH�LQFOXGHG�LQ�WKH�QDWLRQDO�WRWDO�XQGHU�WKH�.\RWR3URWRFRO�LV�TXLWH�GLIIHUHQW�DQG�LV�QRW�GHILQHG�KHUH��QRU�UHSRUWHG�LQ�WKH�1,5�
'DWDVHW�IRU����������
$��$FWLYLW\�GDWD�DQG�YROXPH�SHU�KHFWDUH)RU�IRUHVW�ELRPDVV�VWRFN�DQ�LPSURYHG�GDWDVHW�ZDV�FRPSLOHG�DQG�FRPSOHWHG�IRU�DOO�\HDUV�����������E\'DDPHQ���������LQ�ZKLFK�GHILQLWLRQV��GDWD�VRXUFHV�DQG�DVVXPSWLRQV�KDYH�EHHQ�GRFXPHQWHG�ZKLFK�DUHXVHG�WR�HVWLPDWH�WKH�&2� UHPRYDO�LQ�VRXUFH�VLQN�FDWHJRU\��$��)RU�WKH�SHULRG�����������WKH�GDWD�RQFDUERQ�VWRFN�DQG�FDUERQ�FKDQJHV�DUH�EDVHG�RQ�
� IRUHVW�DUHD��LQ�KD��� QRQ�IRUHVW�WUHHV��LQ�KD��� DYHUDJH�DQQXDO�JURZWK�E\�FDWHJRU\��LQ�P��KD�\HDU��� KDUYHVW��IHOOLQJV��E\�FDWHJRU\��LQ�P��KD�\HDU��
7KH�����������GDWD�RQ�IRUHVW�DUHD�DUH�WDNHQ�IURP�WKH�IROORZLQJ�GDWD�VRXUFHV�
� &%6��������IRU�WKH�WRWDO�IRUHVW�DUHD�LQ������� 'LUNVHQ�HW DO� �������IRU�WKH�WRWDO�IRUHVW�DUHD�LQ������
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� LQ�FRQMXQFWLRQ�ZLWK�WKH�SUHYLRXV�HVWLPDWHV�IRU������DQG�������WKH�IROORZLQJ�VRXUFHV�ZHUH�XVHG�WRHVWLPDWH� WKH� WRWDO� IRUHVW�DUHD� LQ�������&%6� ������������� IRU� IRUHVW� DUHD� LQ������������'DDPHQ�������IRU�IRUHVW�DUHD�LQ�������DQG�(GHOHQERVFK��������IRU�IRUHVW�H[SDQVLRQ�LQ�WKH�SHULRG������������ IRU�WKH�\HDUV�����������D�OLQHDU�LQWHUSRODWLRQ�RI��WKH������DQG������HVWLPDWHV�ZDV�XVHG�7KH� ILUVW� UHVXOWV� RI� WKH� 
0RQLWRULQJ� 1HWZRUN� )XQFWLRQV
� HVWLPDWH� WKH� WRWDO� IRUHVW� DUHD� LQ� ����� DW����NKD��DQ�LQFUHDVH�RI�DERXW����FRPSDUHG�WR�WKH�����NKD�HVWLPDWHG�IRU������7KH�HVWLPDWHV�IRU�WKH�RWKHU�IRUHVWHG�DUHD�DUH�WDNHQ�IURP�WKH�IROORZLQJ�GDWD�VRXUFHV�� 6FKRRQGHUZRHUG��������IRU� WUHHV� LQ� OLQH�SODQWDWLRQV�ZLWK�D�PD[LPXP�ZLGWK�RI����P��ZLWK�&%6�������IRU�VWHP�YROXPH�GDWD�� &%6��������IRU�VROLWDU\�WUHHV�� /(,�&%6�DJULFXOWXUDO�VWDWLVWLFV�RQ�RUFKDUGV�DQG�QXUVHULHV��/(,�&%6��������� &%6��������IRU�RWKHU�QRQ�IRUHVW�DUHDV��H�J��XUEDQ�SDUNV��GHILQHG�DV�DUHDV�������KD�DQG�RU�ZLGWKOHVV�WKDQ����P�7KH�DUHD�IRU�DOO� WKHVH�FDWHJRULHV�KDV�EHHQ�DVVXPHG�WR�EH�FRQVWDQW��H[FHSW�IRU�RUFKDUGV�DQG�QXUVHULHVIRU�ZKLFK�DQQXDO�DUHD�VWDWLVWLFV�DUH�DYDLODEOH��$OVR�WKH�VWHP�YROXPH�LV�DVVXPHG�WR�EH�FRQVWDQW�IRU�DOOVL[�VXEFDWHJRULHV�
7KH�����������GDWD�RQ� VWHP�YROXPH� XVHG�WR�GHWHUPLQH�WKH�DQQXDO�YROXPH�LQFUHPHQW�IURP�JURZWK�DQG�RQ�IHOOLQJV�DUH�WDNHQ�IURP�WKH�IROORZLQJ�GDWD�VRXUFHV�
��� DQQXDO�+263�UHSRUWV�IRU�DERXW�����NKD�IRUHVW�ODQG��KLJK�IRUHVW��ZLWK�GDWD�RQ�VWHP�YROXPH�JURZWKDQG� IHOOLQJV�KDUYHVW� IURP� WKH�+263�SURMHFW�� D� FRPSLODWLRQ� LV� SURYLGHG� LQ� 6FKRRQGHUZRHUG� DQG'DDPHQ��������DQG�6WROS��������
��� +263� UHSRUWV� RQ� DGGLWLRQDO� IRUHVW� ODQG� �FRSSLFH�� QHZ� IRUHVWV� SODQWHG� ����������� DPHQLW\SODQWDWLRQV� HWF��� IRU� DERXW� ��� NKD� ZLWK� GDWD� RQ� VWHP� YROXPH�JURZWK� IURP� ����� RQZDUGV� DQGIHOOLQJV�KDUYHVW�IURP������RQZDUGV��
+263��
��SURYLGHG�LQ�'DDPHQ���������7%)5$������
��� UHPDLQLQJ�IRUHVW�DUHD��ODQG�FRYHUHG�ZLWK�IRUHVW�ZLWK�RWKHU�IRUP�RI�ODQG�XVH��H�J��UHFUHDWLRQ��]RR�EXLOG� XS� DUHDV�� DFFRUGLQJ� WR� WKH� �WK� IRUHVW� VWDWLVWLFV� DQG� QRW� FRYHUHG� E\� WKH� SUHYLRXV� WZRLQYHQWRULHV��'DDPHQ��������
)RU� WKH� ODWWHU� FDWHJRU\� QR� FKDQJHV� LQ� VWHP� YROXPH� DQG� QHJOLJLEOH� IHOOLQJV�KDUYHVW� DUH� DVVXPHG�� ,Q7DEOH�$���� WKH� DUHD�RI� WKH�GLVWLQJXLVKHG� VXEFDWHJRULHV� KDYH� EHHQ� VXPPDULVHG��0RUH�GHWDLOV� FDQ� EHIRXQG�LQ�'DDPHQ��������
7DEOH�$�����)RUHVW�DQG�QRQ�IRUHVW�WUHH�DUHD�LQ�WKH�1HWKHUODQGV������������NKD�
)RUHVW�WUHH�W\SH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
)RUHVW�ODQG
FRQLIHURXV ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
EURDGOHDYHG ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
7RWDO�IRUHVW�ODQG ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
1RQ�)RUHVW�7UHHV
IRUHVWV�����KD��FRQLIHURXV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
IRUHVWV�����KD�EURDGOHDYHG ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
OLQH�SODQWDWLRQV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
VROLWDLUHV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
RUFKDUGV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
QXUVHULHV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
7RWDO�1RQ�)RUHVW�7UHHV ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
7RWDO�WUHHV ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
6RXUFH��'DDPHQ������
%��&RQYHUVLRQ�IDFWRUV$OO� FRQYHUVLRQ� IDFWRUV� KDYH� EHHQ� FKHFNHG� IRU� UHSODFLQJ� ,3&&� GHIDXOW� YDOXHV� E\� FRXQWU\�VSHFLILFYDOXHV�� ,W�ZDV� GHFLGHG� WR�XVH� IRU� DOO� YDULDEOHV� ,3&&�GHIDXOW� YDOXHV�� H[FHSW� IRU� WKH� FRQYHUVLRQ� UDWLRIURP�YROXPH��LQ�P�� WR�GU\�PDWWHU��WRQQH�GP���IRU�ZKLFK�WKH�1HWKHUODQGV�XVHV�PRUH�GHWDLOHG�ILJXUHV����� DQG� ���� W� GP�P� IRU� FRQLIHURXV� DQG� EURDGOHDI� IRUHVW�� UHVSHFWLYHO\�� 7DEOH� $���� VXPPDULVHV� DOO
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FRQYHUVLRQ� IDFWRUV� XVHG� LQ� WKH� FDOFXODWLRQ� IRU� VRXUFH�VLQN� FDWHJRU\� �$�� $JDLQ� PRUH� GHWDLOV� FDQ� EHIRXQG�LQ�'DDPHQ��������
7DEOH�$�����&RQYHUVLRQ�IDFWRUV�XVHG�WR�HVWLPDWH�&2� VRXUFH�UHPRYDO�,3&&�FDWHJRU\��$��IRU�WKH�1HWKHUODQGV
)DFWRU 9DOXH�XQLW
9ROXPH�DGGLWLRQ�IRU�EUDQFKHV��WUHH�WRS�DQG�URRWV��'� ����RI�VWHP�YROXPH�LQFOXGLQJ�EDUN0DVV�GHQVLW\�FRQLIHURXV�WUHH��(�� ����NJ�GP�P�

0DVV�GHQVLW\�EURDGOHDI�WUHH��(�� ����NJ�GP�P�

&DUERQ�FRQWHQW��(�� ����NJ�&�NJ�GP
6RXUFH��6SDNPDQ�HW�DO����������'DDPHQ�������
7KH�QHW�DQQXDO�&2� HPLVVLRQV�UHPRYDOV�FDQ�QRZ�EH�FDOFXODWHG�XVLQJ�WKH�IRUPXOD�

&2� UHPRYDO�LQ�\HDU�W �NJ�\HDU�� �>�$W 
 �%W�� &W� ���)W � )W��� @�
����'������
�(� 
 (� 
 �����

ZKHUH�
$  �)RUHVW�$UHD�ZLWK�JURZWK�DQG�IHOOLQJV�>NKD@%  �9ROXPH�LQFUHPHQW�>P��KD�\U@��DERXW���P��KD�\U&  � )HOOLQJV� >P��KD�\U@�� DERXW� �� DQG� ���� P��KD�\U� IRU� FRQLIHURXV� DQG� EURDGOHDI� IRUHVWV�UHVSHFWLYHO\'  �9ROXPH�DGGLWLRQ�IRU�EUDQFKHV��WUHH�WRS�DQG�URRWV�>�@(�  0DVV�GHQVLW\�>NJ�GU\�PDWWHU�P�@(�  &DUERQ�FRQWHQW�>NJ�FDUERQ�NJ�GU\�PDWWHU@)  �&KDQJH�LQ�VWRFN�RI�QRQ�JURZLQJ�FDWHJRULHV�GXH�WR�FKDQJHV�LQ�DUHD�EHWZHHQ�\HDU�W DQG�\HDU�W�������� �&RQYHUVLRQ�IDFWRU�IURP�&�WR�&2�

7KH� ILUVW� IDFWRU� $� �IRUHVW� DUHD� ZLWK� JURZWK� DQG� IHOOLQJV�� UHIHUV� WR� IRUHVWV� PRQLWRUHG� LQ� WKH� +263SURMHFW�DQG�WKH�+263���IRUHVW��7KH�UHPDLQLQJ�IRUHVW�DUHD�DFFRUGLQJ�WR�WKH��WK�IRUHVW�VWDWLVWLFV�DQG�WKHQRQ�IRUHVW� WUHHV�DUH�VXPPDULVHG� LQ�IDFWRU�)��7DEOH�$���� VXPPDULVHV� WKH�DQQXDO�JURZWK�DQG� IHOOLQJVXVHG�LQ�WKH�FDOFXODWLRQV�)URP� ����� RQZDUGV� WKH� GDWD� VRXUFH� IRU� DQQXDO� JURZWK� DQG� IHOOLQJV� ZLOO� EH� EDVHG� IURP� D� QHZVRXUFH�� D� QHZ� PRQLWRULQJ� QHWZRUN�� LQ� 'XWFK� FDOOHG� µ0HHWQHW� )XQFWLHYHUYXOOLQJ¶� 7KLV� VDPSOLQJQHWZRUN� ZLOO� SURYLGH� QHZ� GDWD� RQ� IRUHVW� DUHD�� VWDQGLQJ� YROXPH� DQG� DQQXDO� YROXPH� LQFUHPHQW�VXEGLYLGHG�LQWR�WUHH�VSHFLHV��1HZ�GDWD�RQ�KDUYHVW�ZLOO�QRW�EH�DYDLODEOH�EHIRUH�WKH�FRPSOHWLRQ�RI�WKHVHFRQG�IRXU�\HDUV�VDPSOLQJ�F\FOH��DW�WKH�HDUOLHVW�LQ�������

/8&)�VWXGLHV�LQ�SURJUHVV
)RU�/8&)�VXEFDWHJRULHV��%��(�DOVR�QHZ�GDWDVHWV�DUH�EHLQJ�FRPSLOHG��RI�ZKLFK�VRPH�LQIRUPDWLRQ�LVSUHVHQWHG�EHORZ��+RZHYHU��WKH�UHVXOWV�DUH�VWLOO�XQGHU�GLVFXVVLRQ�/LWHUDWXUH� KDV� EHHQ� UHYLHZHG� IRU� TXDQWLWDWLYH� GDWD� RQ� FDUERQ� VWRFNV� DQG� &2� HPLVVLRQV� IRUPDJULFXOWXUDO� VRLOV�� IRUHVW� VRLOV� DQG� RWKHU� QDWXUH� VRLOV� LQ� WKH�1HWKHUODQGV� �.XLNPDQ� HW� DO��� �������7RHVWLPDWH�DQG�LPSURYH�WKH�FDOFXODWLRQ�RI�WKH�&2� HPLVVLRQV�IURP�VRLOV�GXH�WR�FKDQJH�RI�FDUERQ�VWRFNV�WKH� XVH� RI� D� FRPSXWHU� PRGHO� ZDV� UHFRPPHQGHG�� WKDW� SDUDPHWHULVHV� ILYH� DUDEOH� FURSV�� WRJHWKHUFRPSULVLQJ�����RI�WKH�DUHD�XVH�IRU�DUDEOH�IDUPLQJ��DQG�JUDVV���)RU�DJULFXOWXUDO�VRLOV�WKH�GDWD� LQ� WKHVWXG\�DUH�EDVHG�RQ�WKH�PDLQ�FURSV�LQ�WKH�1HWKHUODQGV��L�H��JUDVVODQG�DQG�FURSODQG�ZLWK�PDL]H��SRWDWR�EHHWV� DQG� JUDLQV��$� VSHFLDO� LWHP�ZDV� WKH� RUJDQLF� VRLOV� LQ� ORZ� DUHDV� WKDW� KDYH� EHHQ� GUDLQHG�� 7KUHHGDWDEDVHV�DQG�DSSURDFKHV�DUH�RSWLRQV�WR�DVVHVV�VRLO�FDUERQ�VWRFNV�
� EDVHG�RQ�WKH�WRSRJUDSKLF�VRLO�PDS�FRXSOHG�ZLWK�WKH�VRLOV�LQIRUPDWLRQ�V\VWHP�� EDVHG�RQ�WKH�1HWKHUODQGV
�VRLO�PRQLWRULQJ�SURJUDP�� EDVHG�RQ�WKH�PRQLWRULQJ�VRLOV�LQ�IRUHVW�DQG�QDWXUH�HFRV\VWHP�
,Q������WKH�UHVXOWV�ZLOO�EH�HYDOXDWHG�DQG�D�GHFLVLRQ�PDGH�WR�ZKDW�H[WHQW�GDWD�FDQ�EH�LQFOXGHG�LQ�IXWXUHHGLWLRQV�RI�WKH�1HWKHUODQGV
�JUHHQKRXVH�JDV�LQYHQWRU\�
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7DEOH�$�����$QQXDO�JURZWK�LQFUHPHQW�DQG�DQQXDO�IHOOLQJV�IRUHVWV�LQ�WKH�1HWKHUODQGV�����������
$QQXDO�JURZWK�LQFUHPHQW

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
7RWDO�JURZWK�>P��KD@ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
� FRQLIHURXV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
� EURDGOHDI ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
*URZWK�>�����P��\U@
+263 ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
� FRQLIHURXV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
� EURDGOHDI ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
+263�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
� FRQLIHURXV �� �� �� �� �� �� �� �� �� �� ��
� EURDGOHDI ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

$QQXDO�IHOOLQJV
���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

)HOOLQJV�>P� KD�\U@ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� FRQLIHURXV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� EURDGOHDI ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
)HOOLQJV�>�����P��\U@
+263 ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����� FRQLIHURXV ���� ���� ��� ��� ��� ���� ���� ���� ���� ���� ����� EURDGOHDI ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
+263���
 �� �� �� �� �� �� �� �� �� �� ��� FRQLIHURXV � � � � � � � � � � �� EURDGOHDI �� �� �� �� �� �� �� �� �� �� ��

 +DUYHVW�������+DUYHVW�LV�NQRZQ�IRU�WKLV�FDWHJRU\��7KH�FRQYHUVLRQ�IURP�KDUYHVW�WR�IHOOLQJV��������LV�EDVHG�RQ�WKH�UDWLRQIRU�+263�IRUHVW�6RXUFH��'DDPHQ�������
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$11(;����&2� 5HIHUHQFH�$SSURDFK�DQG�FRPSDULVRQZLWK�WKH�6HFWRUDO�$SSURDFK
&RPSDULVRQ�RI�&2� HPLVVLRQV�LQ�WKH�1DWLRQDO�$SSURDFK�DQG�5HIHUHQFH�$SSURDFK
7KH� ,3&&�5HIHUHQFH�$SSURDFK� �5$�� IRU�&2� IURP� HQHUJ\� FRPEXVWLRQ� XVHV� DSSDUHQW� FRQVXPSWLRQGDWD�SHU� IXHO� W\SH� WR� HVWLPDWH�&2� HPLVVLRQV� IURP� IRVVLO� IXHO�XVH��7KLV� FDQ�EH� XVHG� DV� D�PHDQV� RIYHULILFDWLRQ�RI� WKH�VHFWRUDO� WRWDO�&2� HPLVVLRQV� IURP�IXHO�FRPEXVWLRQ��)RU� WKH�5HIHUHQFH�$SSURDFK�HQHUJ\� VWDWLVWLFV� ZHUH� SURYLGHG� E\� 6WDWLVWLFV� 1HWKHUODQGV� �&%6��� FRXQWU\�VSHFLILF� HPLVVLRQ� IDFWRUV�FDUERQ�FRQWHQWV��DQG�FDUERQ�VWRUDJH�IUDFWLRQV�EDVHG�RQ�D�VWXG\�E\�*LHOHQ��������DUH�XVHG��VHH�$QQH[�� 7DEOHV�$����DQG�$�����7DEOH�$����SUHVHQWV�WKH�UHVXOWV�RI�WKH������5HIHUHQFH�$SSURDFK� FDOFXODWLRQ� IRU�����������DQGFRPSDUHV�WKHP�ZLWK�WKH�RIILFLDO�QDWLRQDO�WRWDO�HPLVVLRQV�UHSRUWHG�DV�IXHO�FRPEXVWLRQ��VRXUFH�FDWHJRU\�$���7KH�DQQXDO�GLIIHUHQFH�YDULHV�EHWZHHQ�������IRU������DQG�������IRU�������ZLWK�DQ�DYHUDJH�RI������7KH�����������WUHQG�GLIIHUV�E\������SRLQW��������IRU�WKH�1DWLRQDO�$SSURDFK��1$��� �VXP�RIVHFWRUDO� HPLVVLRQV� LQ� �$�� DQG� ������ IRU� WKH� SURYLVLRQDO� 5HIHUHQFH� $SSURDFK� 7KH� 5HIHUHQFH$SSURDFK�GDWD�VKRZ�����LQFUHDVH�LQ�HPLVVLRQV�IURP�OLTXLG�IXHOV�DQG�D�����LQFUHDVH�IURP�JDVHRXVIXHOV��&2� HPLVVLRQV�IURP�VROLG�IXHOV�GHFUHDVHG�LQ�WKLV�SHULRG�E\����
7DEOH�$�����&RPSDULVRQ�RI�&2� HPLVVLRQV��5HIHUHQFH�$SSURDFK��5$�����YHUVXV�1DWLRQDO�$SSURDFK��1$���LQ�7J�

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

5HIHUHQFH�$SSURDFK
/LTXLG�IXHOV��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����6ROLG�IXHOV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
*DVHRXV�IXHOV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
2WKHUV
7RWDO�5$ ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
1DWLRQDO�$SSURDFK
/LTXLG�IXHOV��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
6ROLG�IXHOV ���� ��� ��� ��� ��� ���� ���� ���� ���� ���� ��� ����
*DVHRXV�IXHOV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
2WKHUV ���� ����� ����� ����� ����� ���� ���� ���� ���� ���� ���� ����
7RWDO�1$ ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
'LIIHUHQFH����
/LTXLG�IXHOV��� �� �� �� �� �� �� �� �� �� �� �� ��
6ROLG�IXHOV �� ����� ����� ����� ������ �� �� �� �� �� ���� ��
*DVHRXV�IXHOV � ��� ��� ��� ��� � �� �� �� �� �� �
2WKHUV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
7RWDO ��� ���� ���� ��� ���� ��� ��� ��� ��� ��� ���� ����
���3UHOLPLQDU\�FDOFXODWLRQ��XVLQJ�SURYLVLRQDO�FDUERQ�IDFWRUV�IRU�FUXGH�RLO�DQG�QDWXUDO�JDV�OLTXLGV��1*/��
���3UHOLPLQDU\�GDWD�
���6SHFLILFDWLRQ�RI�QDWLRQDO�IXHO�W\SHV�XVHG�LQ�WKH�,3&&�IXHO�W\SH�FDWHJRULHV�*DVROLQH��MHWIXHO��JDVROLQH�EDVLV��DYLDWLRQ�JDVROLQH��PRWRU�JDVROLQH2WKHU�.HURVHQH��SHWUROHXP2WKHU�2LO��RLO�DURPDWHV��RWKHU�OLJKW�RLOV��RWKHU�RLO�SURGXFWV2WKHU�%LWXPLQRXV�&RDO��DOO�KDUG�FRDO��OLJQLWH�EURZQ�FRDO%.%�DQG�3DWHQW�)XHO��FRDO�GHULYDWLYHV
&RPSDULVRQ�RI�5$�1$�HPLVVLRQV�E\�IXHO�W\SH�DV�SUHVHQWHG�LQ�7DEOH�$����FOHDUO\�VKRZV�WKDW�WKHUH�LVUHDVRQDEOH� FRUUHVSRQGHQFH� IRU� JDVHRXV� IXHOV� ±� L�H�� QDWXUDO� JDV� ±� DQG�PRGHUDWH� FRUUHVSRQGHQFH� IRUOLTXLG�IXHOV�XQWLO�������ZLWK�GLIIHUHQFHV�RI�WKH�RUGHU�RI�����DQG���������UHVSHFWLYHO\��)RU�VROLG�IXHOVWKH�GLIIHUHQFHV�DUH�RIWHQ�PXFK� ODUJHU�� LQ�SDUWLFXODU�IRU������ZKHUH�QR� IXHO�VSOLW�GLVDJJUHJDWLRQ�ZDVSRVVLEOH� GXH� WR� PLVVLQJ� GDWD� LQ� WKH� $QQXDO� (QYLURQPHQWDO� 5HSRUWV� �0-9V�� RI� WKH� HOHFWULF� SRZHUFRPSDQLHV��VHH�6HFWLRQ�������IRU�PRUH�GHWDLOV�RQ�WKH�GDWD�TXDOLW\�IRU�WKH�LQYHQWRU\�IRU��������,Q�RWKHU
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\HDUV�WKH����WR�����RI�VROLG�IXHO�HPLVVLRQV�PLVVLQJ�LQ�WKH�1DWLRQDO�$SSURDFK�LV�GXH�WR��D��DJJUHJDWHGGDWD�IRU�WKH�LURQ�DQG�VWHHO�LQGXVWU\�DQG��E��KLJK�LQWHUDQQXDO�YDULDWLRQ�RI�GHULYHG�IXHOV��FRNH�RYHQ�JDVDQG�EODVW�IXUQDFH�JDV��VROG�WR�RWKHU�VHFWRUV��L�H��SRZHU�SODQWV���ZKLFK�DUH�RIWHQ�QRW�YHU\�WUDQVSDUHQWO\UHSRUWHG��$OWKRXJK�DERXW�����RI�WKH�IXHO�FRPEXVWLRQ�LQ�WKH�1DWLRQDO�$SSURDFK�LV�QRW�DWWULEXWDEOH�WR�DVSHFLILF�IXHO�W\SH��WKH�GLIIHUHQFH�EHWZHHQ�WKH�WRWDO�QDWLRQDO�&2� HPLVVLRQV�IURP�IXHO�FRPEXVWLRQ�ZLWKWKH�5HIHUHQFH�$SSURDFK�LV�LQ�JHQHUDO�EHORZ������DV�GLVFXVVHG�DERYH�6SHFLILF� UHDVRQV� IRU� WKH� ODUJH�GLVFUHSDQF\�RI������LQ������FDQ�QRW�EH�JLYHQ��+RZHYHU��ZH�GRQRWH�WKH�UHODWLYH�ZHDNQHVV�RI�GDWD�FROOHFWHG�IURP�ODUJH�FRPSDQLHV�VLQFH�������DV�GLVFXVVHG�LQ�6HFWLRQ�����DQG�WKH�VXEVWDQWLDO�UHYLVLRQV�LQ�HQHUJ\�VWDWLVWLFV��LQ�SDUWLFXODU�IRU�������GXH�WR�WKH�HOLPLQDWLRQ�RIVWDWLVWLFDO� GLIIHUHQFHV� DQG� RWKHU� LPSURYHPHQWV�� DV� GLVFXVVHG� LQ� 6HFWLRQ� ������ RI� WKH� SUHYLRXV� 1,5�2OLYLHU�HW�DO�� ������
&DXVHV�RI�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�DSSURDFKHV
,Q�JHQHUDO��WKH�1HWKHUODQGV�5HIHUHQFH�$SSURDFK�FDOFXODWLRQ�LV�YHU\�VHQVLWLYH�IRU�WKH�FDUERQ�FRQWHQW�RIFUXGH� RLO� LQSXW� ILJXUHV� GXH� WR� WKH� UHODWLYHO\� KLJK� DPRXQWV� RI� FUXGH� RLO� UHILQHG� DQG� RLO� SURGXFWVH[SRUWHG��$�VHQVLWLYLW\�DQDO\VLV�IRU�IRXU�VHWV�RI�FDUERQ�FRQWHQWV�WR�FUXGH�RLO�VKRZHG�WKDW� WKH�DQQXDODYHUDJH�GLIIHUHQFH�RI�VHFWRUDO�DQG�UHIHUHQFH�FDOFXODWLRQ�FRXOG�YDU\�EHWZHHQ������DQG�������2OLYLHU�HWDO����������2WKHU�UHDVRQV�IRU�GLIIHUHQFHV�LQ�WKH�WZR�DSSURDFKHV�DUH�� GLIIHUHQFHV�LQ�H[DFW�VRXUFH�DQG�VRXUFH�JURXS�GHILQLWLRQV�IRU�&2� HPLVVLRQV�IURP�IXHO�FRPEXVWLRQ�FRUUHFWLRQ�IRU�QRQ�HQHUJ\�XVH��PHWKRGRORJLFDO�GLIIHUHQFHV�LQ�DOORFDWLQJ�HPLVVLRQV�DV�GRPHVWLF�RUDEURDG��� XVH�RI�GLIIHUHQW�HPLVVLRQ�IDFWRUV�E\� WKH�LQGLYLGXDO�UHSRUWLQJ� ILUPV� �(5�,��� LQ�SDUWLFXODU� IRU�VROLGIXHOV��QRWDEO\�HQHUJ\�LQGXVWULHV�DQG�PDQXIDFWXULQJ�LQGXVWU\��� XVH�RI�GLIIHUHQW�FDUERQ�VWRUDJH�IUDFWLRQV�E\�WKH�LQGLYLGXDO�UHSRUWLQJ�ILUPV�� XQFOHDU�UHSRUWLQJ�LQ�(5�,�RI�WKH�IUDFWLRQ�RI�RUJDQLF�FDUERQ�&2� HPLVVLRQV�LQ�WRWDO�UHSRUWHG�&2�HPLVVLRQV��OHDGLQJ�WR�LQFRUUHFW�LQWHUSUHWDWLRQV�� SRVVLEOH�GRXEOH�FRXQWLQJ�GXH� WR� HUURQHRXV� VXSSOHPHQWDO� HVWLPDWHV� IRU� IRVVLO� IXHO� FRPEXVWLRQ� LQFDVHV�ZKHUH�(5�,�GDWD�IURP�LQGLYLGXDO�FRPSDQLHV�FRQWDLQ�RQO\�SDUWLDO�RU�QR�IXHO�XVH�GDWD�DW�DOOUHODWHG�WR�WKHLU�UHSRUWHG�&2� HPLVVLRQV�� OLPLWDWLRQV� RI� WKH� FRPSDULVRQ� DSSURDFK�5$�YHUVXV� WRWDO�&2� UHSRUWHG� XQGHU� FDWHJRU\� �$� µ)XHOFRPEXVWLRQ¶�GXH�WR�WKH�VSOLW�LQ�UHSRUWLQJ�RI�IRVVLO�FDUERQ�UHODWHG�&2� HPLVVLRQV�LQWR��LQ�SULQFLSOH�,3&&�VRXUFH�VHFWRUV��$���%�������DQG���+DYLQJ� VDLG� WKLV�� UHSRUWLQJ� E\� WKH� 1HWKHUODQGV� RI� IRVVLO�IXHO� UHODWHG� &2� HPLVVLRQV� LQ� WKH� VRXUFHFDWHJRULHV�LQGXVWULDO�SURFHVVHV������VROYHQWV�����DQG�D�ODUJH�SDUW�RI�ZDVWH�����FDQQRW�EH�D�UHDVRQ�IRU�WKHGLIIHUHQFHV��VLQFH�WKHVH�DUH�FXUUHQWO\�DOO�UHSRUWHG�XQGHU�IXHO�FRPEXVWLRQ���$��0RUHRYHU��ZH�QRWH�WKDW�VLQFH�WKH�1,5������IRU� WKH�\HDUV�����������RQO\�&2��HPLVVLRQV�DVVRFLDWHGZLWK�VWDWLVWLFDO�GLIIHUHQFHV�LQ�FRDO��RLO�DQG�JDV�FRQVXPSWLRQ�DUH�LQFOXGHG�LQ�WKH�QDWLRQDO�WRWDO�IURP�IXHOFRPEXVWLRQ��ZKHUHDV�IRU�DOO�RWKHU�\HDUV�WKH�HQHUJ\�EDODQFH�GRHV�QRW�VKRZ�VWDWLVWLFDO�GLIIHUHQFHV�
(UURU�FRUUHFWLRQV
$Q�HUURU�LQ�WKH�FDOFXODWLRQ�RI�WKH�5HIHUHQFH�$SSURDFK�ZDV�GHWHFWHG��DV�D�UHVXOW�RI�LPSURYHG�TXDOLW\DVVXUDQFH��,Q�WKH�SUHYLRXV�VXEPLVVLRQV�WKH�GDWD�IRU�µFDUERQ�VWRUHG¶�IURP�7DEOH��$�G��IURP�WKH�&5)ZHUH�QRW�FRUUHFWO\�WUDQVSRUWHG�WR�WKH�7DEOH��$�E���%HFDXVH�ZH�QRZ�XVH�WKH�ODWHVW�YHUVLRQ�RI�WKH�&5)ILOH� IRUPDW� WKHVH� HUURUV� EHFDPH� DSSDUHQW� DQG� ZHUH� UHPRYHG�� 7DEOH� $���� SUHVHQWV� WKHVH� HUURUFRUUHFWLRQV�� ,W� VKRZV� WKDW�� DSDUW� IURP� WKH� \HDU� ������ WKH�PDMRU� FKDQJHV� DUH� IRU� WKH� \HDUV� ����� DQG������UHVXOWLQJ�LQ�GLIIHUHQFHV�RI�XS�WR����FRPSDUHG�WR�ODVW�\HDU¶V�FDOFXODWLRQ�,Q�DGGLWLRQ��&2� HPLVVLRQV�LQ�WKH�1DWLRQDO�$SSURDFK�KDYH�EHHQ�UHFDOFXODWHG��)RU�PRUH�GHWDLOV�RQHUURU�FRUUHFWLRQV�LQ�VHFWRUDO�HPLVVLRQV��ZH�UHIHU�WR�6HFWLRQ����������0RUHRYHU��D�VPDOO�UHDOORFDWLRQ�ZDVPDGH�IRU�&2� IURP�IRVVLO�IXHOV�IURP�$��WR��'��VHH�6HFWLRQ���������7KH�HIIHFW�RI�WKHVH�UHFDOFXODWLRQVRQ�WRWDO�&2� HPLVVLRQV�IURP�IRVVLO�IXHO�FRPEXVWLRQ�UHSRUWHG�XQGHU�VRXUFH�FDWHJRU\��$�DUH�SUHVHQWHGLQ�7DEOH�$���� ZKLFK�VKRZV�FKDQJHV�RI������DQG�������LQ�WKH�EDVH�\HDU������HPLVVLRQV�DQG�XS�WR����LQ�PRUH�UHFHQW�\HDUV�
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7DEOH�$�����&KDQJHV� LQ�SUHOLPLQDU\�&2� 5HIHUHQFH�$SSURDFK�UHVXOWV� IRU�����������GXH� WR�HUURU�FRUUHFWLRQV�DGMXVWHG�QRQ�HQHUJ\�XVH�GDWD��VROLGV��DQG�JHQHUDO�XSGDWH�RI�VWDWLVWLFV�IRU�������LQ�7J�
���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

1,5����� /LTXLGV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

6ROLGV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

*DVHRXV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

7RWDOV ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

1,5����� /LTXLGV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

6ROLGV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

*DVHRXV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

7RWDOV ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

'LIIHUHQFH /LTXLGV ��� ���� ��� ��� ��� ��� ��� ��� ��� ��� ����

6ROLGV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

*DVHRXV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

7RWDOV ��� ���� ��� ��� ��� ��� ��� ��� ��� ��� ����

'LIIHUHQFH���� /LTXLGV���� ���� ����� ���� ���� ���� ���� ���� ���� ���� ���� �����

6ROLGV���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

*DVHRXV���� ���� ���� ���� ���� ����� ���� ���� ���� ���� ���� ����

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

7DEOH�$�����'LIIHUHQFHV� RI�&2� HPLVVLRQV� IURP� IXHO� FRPEXVWLRQ� LQ� WKH�1DWLRQDO� $SSURDFK� ���������� GXH� WRUHFDOFXODWLRQV� �HUURU� FRUUHFWLRQV� DQG� UHDOORFDWLRQV� EHWZHHQ� VRXUFH� FDWHJRU\� �$� DQG� RWKHUFDWHJRULHV�
1DWLRQDO�$SSURDFK���$� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
1,5����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
'LIIHUHQFH���������� ����� ���� ���� ���� ���� ����� ����� ����� ����� �����
1,5����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
'LIIHUHQFH���������� ����� ���� ���� ���� ���� ����� ����� ����� ����� �����
1,5����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

5HIHUHQFH�$SSURDFK�DQG�FRPSDULVRQ�ZLWK�6HFWRUDO�$SSURDFK�LQ�WKH�1,5����������
7DEOH� $���� VXPPDULVHV� WKH� UHSRUWHG� FRPSDULVRQV� EHWZHHQ� 5HIHUHQFH� $SSURDFK� DQG� 1DWLRQDO$SSURDFK� IRU� WKH� ODVW� WKUHH� 1DWLRQDO� ,QYHQWRU\� 5HSRUWV�� 7KLV� VKRZV� WKDW� UHFDOFXODWLRQV� DQGLPSURYHPHQWV�LQ�ERWK�DSSURDFKHV�GR�QRW�KDYH�WKH�VDPH�LPSDFW�IRU�HDFK�\HDU��)RU������WKH�FKDQJH�LQGLIIHUHQFHV�LV�IURP�������LQ�WKH�1,5������WR������LQ�WKH�1,5�������IRU������WKH�FKDQJHV�DUH�IURP�����WR�������7KH�ODUJHVW�FKDQJHV�DUH�IRU�������LQ�WKH�1,5������D�GLIIHUHQFH�RI�������ZDV�UHSRUWHG�LQ�WKH�1,5������WKLV�ZDV������DQG�FXUUHQWO\�LW�LV������
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7DEOH�$�����(IIHFW�RI�UHFDOFXODWLRQV�RQ�WKH�FRPSDULVRQ�RI�&2� HPLVVLRQV�IURP�IXHO�FRPEXVWLRQ�LQ�WKH�5HIHUHQFH$SSURDFK�YHUVXV�1DWLRQDO�$SSURDFK��LQ�7J���1,5����������
���� ���� ���� ���� ���� ���� ���� ���� ���� ����

1,5�����
5HIHUHQFH�$SSURDFK ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
1DWLRQDO�$SSURDFK ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
'LIIHUHQFH ���� ����� ����� ���� ����� ���� ���� ���� ���� ����
1,5�����
5HIHUHQFH�$SSURDFK ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
1DWLRQDO�$SSURDFK ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
'LIIHUHQFH ���� ����� ����� ����� ����� ����� ���� ���� ���� �����
1,5�����
5HIHUHQFH�$SSURDFK ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
1DWLRQDO�$SSURDFK ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
'LIIHUHQFH ����� ����� ����� ����� ����� ���� ���� ����� ����� �����
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$11(;����$VVHVVPHQW�RI�FRPSOHWHQHVV�DQG��SRWHQWLDO�VRXUFHV�DQG�VLQNV�RI�JUHHQKRXVH�JDVHPLVVLRQV�DQG�UHPRYDOV�H[FOXGHG
7KH�1HWKHUODQGV�JUHHQKRXVH�JDV�HPLVVLRQ�LQYHQWRU\�SUHVHQWO\� LQFOXGHV�DOO�VRXUFHV� LGHQWLILHG�E\� WKH5HYLVHG�,3&&�*XLGHOLQHV��,3&&��������H[FHSW�IRU�WKH�IROORZLQJ��VHH�7DEOH�$�����
� ,QGLUHFW�1�2 HPLVVLRQV�IURP�DWPRVSKHULF�GHSRVLWLRQ��FDWHJRU\��'��DUH�QRW�HVWLPDWHG�UHSRUWHG�� &2� HPLVVLRQV�IURP�DJULFXOWXUDO�VRLOV��FDWHJRU\��'��DUH�QRW�HVWLPDWHG�UHSRUWHG�� ,Q� DGGLWLRQ�� LW� KDV� EHHQ� REVHUYHG� WKDW�&+� DQG� 1�2 IURP� PDQXUH� RI� KRUVHV� �FDWHJRU\� �%�� LVPLVVLQJ�� WKLV� LV� GXH� WR� WKH� IDFW� WKDW� XQWLO� QRZ� QR�PDQXUH� SURGXFWLRQ� HVWLPDWHV� IURP� KRUVHV� DUHEHLQJ�PDGH�DQG�WKDW�QR�HPLVVLRQ�IDFWRUV�IRU�WKLV�VRXUFH�FDWHJRU\�KDYH�EHHQ�GHILQHG�� &+� HPLVVLRQV�IURP�VRLOV�GHFHDVHG�LQ�ODVW����\HDUV�GXH�WR�GUDLQDJH�DQG�ORZHULQJ�RI�ZDWHU�WDEOHV�WKHVH�HPLVVLRQV�KDYH�EHHQ�LQFOXGHG�LQ�WKH�QDWXUDO�WRWDO�� WKXV�QR�QHW��L�H��SRVLWLYH��DQWKURSRJHQLFHPLVVLRQV��RQ�WKH�FRQWUDU\��WKLV�DFWV�LQ�IDFW�D�PHWKDQH�VLQN�� &+�� 1�2 DQG�RWKHU�QRQ�&2� HPLVVLRQV�IURP�LQWHUQDWLRQDO�EXQNHUV��LQWHUQDWLRQDO�WUDQVSRUW��DUHQRW�\HW�HVWLPDWHG��UHSRUWHG�� (PLVVLRQV�VLQNV�IRU�/8&)�VXEFDWHJRULHV��$�WR��(��H[FHSW�IRU�WKH�&2� VLQN�LQ�FDWHJRU\��$���1HZGDWDVHWV�DUH�EHLQJ�FRPSLOHG�EXW�DUH�VWLOO�XQGHU�GLVFXVVLRQ��VR�QR�GDWD�IRU�WKHVH�VXEFDWHJRULHV�KDYHEHHQ�LQFOXGHG�LQ�WKLV�VXEPLVVLRQ�
,Q� WKLV� VXEPLVVLRQ� WKH� IROORZLQJ�PLQRU� VRXUFHV� DUH� QRZ� LQFOXGHG��ZKLFK�ZHUH� QRW� HVWLPDWHG� LQ� WKH1,5������
� EXUQLQJ�RI�FDQGOHV�� VPRNLQJ�RI�FLJDUV�
7KHVH� VRXUFHV� ZHUH� DGGHG� LQ� YLHZ� RI� WKHLU� FRQWULEXWLRQ� WR� DHURVRO� HPLVVLRQV�� )RU� WKHVH� VRXUFHV�PHWKDQH� DQG� 1092&� HPLVVLRQV� KDYH� EHHQ� LQFOXGHG� LQ� WKH� &5)� IRU� DOO� \HDUV� �PHWKDQH� RQO\� IRUFDQGOH�EXUQLQJ��
,Q�DGGLWLRQ��ZKHQ�YHULI\LQJ�WKH�GDWD�LQ�WKH�&5)�ILOHV��LW�ZDV�IRXQG�WKDW�LQFRUUHFW�QRWDWLRQ�NH\V�ZHUHXVHG�IRU�WKH�IROORZLQJ�VRXUFHV��ZKLFK�DUH�QRZ�ODEHOOHG�µ1(¶�� �1RW�(VWLPDWHG��
� 12�IRU�HPLVVLRQV�IURP�KRUVH�PDQXUH�>�%@� � �]HUR��IRU�&2� HPLVVLRQV�VLQNV�IURP�DJULFXOWXUDO�VRLOV�>�'@� 12�IRU�HPLVVLRQV�IURP��%�WR��(
)RU� PRUH� GHWDLOV� RQ� VRXUFHV� UHSRUWHG� HOVHZKHUH� �µ,(¶�� VHH� WKH� &RPSOHWHQHVV� 7DEOH� �� IRU� ����� LQ$QQH[� �� DQG� WKH� GRFXPHQWDWLRQ� ER[HV� LQ� WKH� &5)� ILOHV�� ZKLFK� DUH� DOVR� LQFOXGHG� LQ� WKH� VHFWRUDOGHVFULSWLRQV�LQ�WKH�&KDSWHUV���WR���
$ VXUYH\�PDGH�WR�FKHFN�IRU�XQDFFRXQWHG�VRXUFHV�RI�QRQ�&2� HPLVVLRQV� LQ� WKH�1HWKHUODQGV�VKRZHGWKDW� WKH� IROORZLQJ�PLQRU� VRXUFHV� DUH� QRW� LQFOXGHG� LQ� WKH� SUHVHQW� JUHHQKRXVH� JDV� LQYHQWRU\� �'+9�������
� &+�� QRWDEO\�ODUJH�VFDOH�FRPSRVW�SURGXFWLRQ�IURP�RUJDQLF�ZDVWH�DQG�ZDVWH�ZDWHU�WUHDWPHQW�� 1�2��QRWDEO\�ODUJH�VFDOH�FRPSRVW�SURGXFWLRQ�IURP�RUJDQLF�ZDVWH�� 3)&V�DQG�6)�� VRPH�PLQRU�VRXUFHV�
7KHVH�VRXUFHV�PD\�EH�LQFOXGHG�LQ�D�ODWHU�VWDJH�ZKHQ�LW�KDV�EHHQ�GHFLGHG�WR�PRQLWRU�WKHP�UHJXODUO\�)RU� VRPH� RI� WKHVH� VRXUFHV�� IRU� H[DPSOH� LQGLUHFW� HPLVVLRQV� RI� 1�2�� EULQJLQJ� WKH� PHWKRGRORJ\� LQFRPSOLDQFH�WR�,3&&�*RRG�3UDFWLFH�*XLGDQFH�PD\�UHVXOW�LQ�DGMXVWPHQWV�RI�VHYHUDO�7J��L�H��0WRQ��RI&2��HT�
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7DEOH�$�����&5)�&RPSOHWHQHVV�7DEOH���IRU�����
*+* 6HFWRU��� 6RXUFH�VLQN�FDWHJRU\���� ([SODQDWLRQ

&2� ���$JULFXOWXUH $JULFXOWXUDO�6RLOV 1RW�HVWLPDWHG�PRQLWRUHG

���/DQG�8VH�&KDQJH�DQG�)RUHVWU\ *UDVVODQG�&RQYHUVLRQ 1RW�HVWLPDWHG�PRQLWRUHG
'��&2��(PLVVLRQV�DQG�5HPRYDOV�IURP�6RLO1RW�HVWLPDWHG�PRQLWRUHG

&+�
���$JULFXOWXUH $JULFXOWXUDO�6RLOV

(PLVVLRQV�GHFHDVHG�LQ�ODVW����\HDUV�GXH�WR�GUDLQDJH�DQG�ORZHULQJ�RI�
ZDWHU�WDEOHV��HPLVVLRQV�LQFOXGHG�LQ�QDWXUDO�WRWDO��WKXV�QR�QHW�
�SRVLWLYH��DQWKURSRJHQLF�HPLVVLRQV

9DULRXV

$�UHFHQW�VXUYH\�LGHQWLILHG�VRPH�PLQRU�VRXUFHV��QRWDEO\�ODUJH�VFDOH�
FRPSRVW�SURGXFWLRQ�IURP�RUJDQLF�ZDVWH�DQG�ZDVWH�ZDWHU�WUHDWPHQW���
WR�EH�LQFOXGHG�ZKHQ�PRQLWRUHG�UHJXODUO\�DQG�ZKHQ�QRW�DOUHDG\�
LQFOXGHG�LQ�WKH�SUHVHQW�HPLVVLRQ�LQYHQWRU\�

,QWHUQDWLRQDO�EXQNHUV 1RW�HVWLPDWHG
1�2

9DULRXV

$�UHFHQW�VXUYH\�LGHQWLILHG�VRPH�PLQRU�VRXUFHV��QRWDEO\�ODUJH�VFDOH�
FRPSRVW�SURGXFWLRQ�IURP�RUJDQLF�ZDVWH�DQG�ZDVWH�ZDWHU�WUHDWPHQW���
WR�EH�LQFOXGHG�ZKHQ�PRQLWRUHG�UHJXODUO\�DQG�ZKHQ�QRW�DOUHDG\�
LQFOXGHG�LQ�WKH�SUHVHQW�HPLVVLRQ�LQYHQWRU\�

,QWHUQDWLRQDO�EXQNHUV 1RW�HVWLPDWHG
+)&V

3)&V

���,QGXVWULDO�3URFHVVHV
$�UHFHQW�VXUYH\�LGHQWLILHG�VRPH�PLQRU�VRXUFHV��WR�EH�LQFOXGHG�ZKHQ�
PRQLWRUHG�UHJXODUO\�DQG�ZKHQ�QRW�DOUHDG\�LQFOXGHG�LQ�WKH�SUHVHQW�
HPLVVLRQ�LQYHQWRU\�

6)�
���,QGXVWULDO�3URFHVVHV

$�UHFHQW�VXUYH\�LGHQWLILHG�VRPH�PLQRU�VRXUFHV���WR�EH�LQFOXGHG�ZKHQ�
PRQLWRUHG�UHJXODUO\�DQG�ZKHQ�QRW�DOUHDG\�LQFOXGHG�LQ�WKH�SUHVHQW�
HPLVVLRQ�LQYHQWRU\�

*+* 6RXUFH�VLQN�FDWHJRU\ $OORFDWLRQ�DV�SHU�,3&&�
*XLGHOLQHV

$OORFDWLRQ�XVHG�E\�WKH�3DUW\ ([SODQDWLRQ

&2� 6SHFLILF�VRXUFH�FDWHJRULHV��VHH�
GRF�ER[�

'HWDLOOHG�VRXUFH�FDWHJRU\ :LWKLQ�WKDW�VRXUFH�FDWHJRU\�RQ�
OHVV�GHWDLOHG�OHYHO�RU�XQGHU�
�RWKHU�

'HWDLOOHG�VRXUFH�FDWHJRULHV�QRW�GLVWLQJXLVKDEOH�LQ�LQYHQWRU\�GDWD

([DPSOHV�
)XJLWLYH�RLO�	JDV ��%���D�LL�2LO�SURGXFWLRQ ��%���E�L�SURGXFWLRQ�SURFHVVLQJ
,QGXVWULDO�SURFHVVHV ��%���$PPRQLD�SURGXFWLRQ ��*�2WKHU
&RNH�SURGXFWLRQ ��$���(QHUJ\�LQGXVWULHV ��$���0DQXIDFWXULQJ�LQGXVWULHV 6RXUFH�DOORFDWHG�WR�7DUJHW�*URXS�,QGXVWU\
2II�URDG�YHKLFOHV��DJULFXOWXUH� ��$���6PDOO�FRPEXVWLRQ ��$���7UDQVSRUW 6RXUFH�DOORFDWHG�WR�7DUJHW�*URXS�7UDQVSRUW
2II�URDG�YHKLFOHV��FRQVWUXFWLRQ� ��$���0DQXIDFWXULQJ�,QGXVWULHV ��$���7UDQVSRUW 6RXUFH�DOORFDWHG�WR�7DUJHW�*URXS�7UDQVSRUW

:DVWH�FRPEXVWLRQ��IRVVLO�IXHO��
UHODWHG�FDUERQ�

��$���(QHUJ\�LQGXVWULHV ��'�:DVWH���2WKHU 1R�ZDVWH�FRPEXVWLRQ�LQ�WKH�1HWKHUODQGV�ZKLWRXW�HQHUJ\�UHFRYHU\

&+� 6SHFLILF�VRXUFH�FDWHJRULHV 'HWDLOOHG�VRXUFH�FDWHJRU\ :LWKLQ�WKDW�VRXUFH�FDWHJRU\�RQ�
OHVV�GHWDLOHG�OHYHO�RU�XQGHU�
�RWKHU�

'HWDLOOHG�VRXUFH�FDWHJRULHV�QRW�GLVWLQJXLVKDEOH�LQ�LQYHQWRU\�GDWD

([DPSOHV�
)XJLWLYH�RLO�	JDV ��%���D�LL�2LO�SURGXFWLRQ ��%���E�L�SURGXFWLRQ�SURFHVVLQJ
,QGXVWULDO�SURFHVVHV ��%���$PPRQLD�SURGXFWLRQ ��%����2WKHU

1�2 ���,QGXVWULDO�3URFHVVHV ��$���0DQXIDFWXULQJ�,QGXVWULHV ���,QGXVWULDO�3URFHVVHV
'HWDLOOHG�SURFHVV�HPLVVLRQ�GDWD��PLQRU�DPPRXQWV��QRW�
GLVWLQJXLVKDEOH�LQ�LQYHQWRU\�GDWD

�'�,QGLUHFW�(PLVVLRQV ��'��1LWURJHQ�OHDFKLQJ� ��'�RWKHUV�%DFNJURXQG�
DJULFXOWXUDO�VRLOV

��%�:DVWH�ZDWHU�KDQGOLQJ 1�2�IURP�KXPDQ�VHZDJH� ���3ROOXWHG�VXUIDFH�ZDWHU
+)&V

3)&V

6)�

6RXUFHV�DQG�VLQNV�QRW�UHSRUWHG��1(����

6RXUFHV�DQG�VLQNV�UHSRUWHG�HOVHZKHUH��,(����

1RWH��7KH�'XWFK�LQYHQWRU\�GRHV�QRW�DOZD\V�DOORZ�D�GLVWLQFWLRQ�RI�WKH�GHWDLOHG�,3&&�FDWHJRULHV��,Q�WKHVH�FDVHV�WKH�HPLVVLRQVDUH�SODFHG�XQGHU�µ2WKHU¶� LQ� WKH� UHOHYDQW� �VXE�VRXUFHV�FDWHJRU\��7KH�VRXUFH�GLVWULEXWLRQ�LV� WKHQ� µQRW�DWWULEXWDEOH� WR�VSHFLILFVRXUFH�FDWHJRU\¶�
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$11(;����$GGLWLRQDO�LQIRUPDWLRQ�WR�EH�FRQVLGHUHG�DVSDUW�RI�WKH�1,5�VXEPLVVLRQ
7KH�IROORZLQJ�UHSRUWV�VKRXOG�EH�FRQVLGHUHG�DV�SDUW�RI�WKLV�1,5�VXEPLVVLRQ�DQG�DUH�DYDLODEOH�DW�ZHEVLWH�ZZZ�JUHHQKRXVHJDVHV�QO�

0HWKRGRORJLFDO�GHVFULSWLRQ
� 6SDNPDQ��-���9DQ�/RRQ��0�0�-���9DQ�GHU�$XZHUDHUW��5�-�.���*LHOHQ��'�-���2OLYLHU��-�*�-��DQG�(�$�=RQQHYHOG�� ������ 0HWKRG� IRU� FDOFXODWLRQ� RI� JUHHQKRXVH� JDV� HPLVVLRQV� 9520�+,0+�� 7KH+DJXH��5HSRUW�(PLVVLRQ�5HJLVWUDWLRQ�QR����E� 0DUFK�������(OHFWURQLF�XSGDWH�RI�RULJLQDO�UHSRUW�1R�

���RI�-XO\�������(OHFWURQLF�YHUVLRQ�RQO\�
� 712��������0HWD�LQIRUPDWLRQ�RQ�3(5������GDWDVHW��LQ�'XWFK���712��$SHOGRRUQ�
'RFXPHQWDWLRQ� RI� XQFHUWDLQWLHV� XVHG� LQ� ,3&&�7LHU� �� XQFHUWDLQW\� DVVHVVPHQWV� DQG�7LHU� �� NH\VRXUFH�LGHQWLILFDWLRQ
� 2OLYLHU��-�*�-��DQG�/�-��%UDQGHV��������(VWLPDWH�RI�DQQXDO�DQG�WUHQG�XQFHUWDLQW\�IRU�'XWFK�VRXUFHVRI JUHHQKRXVH�JDV�HPLVVLRQV�XVLQJ�WKH�,3&&�7LHU���DSSURDFK��5,90��%LOWKRYHQ�
'HWDLOHG�PHWKRGRORJ\�DQG�XQFHUWDLQW\�GLVFXVVLRQ�SDSHUV
� 9DQ�$PVWHO��$�5���-�*�-��2OLYLHU�DQG�3�*��5X\VVHQDDUV��HGV��������D��0RQLWRULQJ�RI�*UHHQKRXVH*DVHV�LQ�WKH�1HWKHUODQGV��8QFHUWDLQW\�DQG�3ULRULWLHV�IRU�,PSURYHPHQW��3URFHHGLQJV�RI�D�1DWLRQDO:RUNVKRS�KHOG�LQ�%LOWKRYHQ��7KH�1HWKHUODQGV����6HSWHPEHU������ :,0(.�UHSRUW�5,90�UHSRUWQR��������������%LOWKRYHQ��0D\������
� 9DQ�$PVWHO��$�5���6ZDUW��5�-���.URO��0�6���%HFN��-�3���%RXZPDQ��$�)��DQG�.�:��YDQ�GHU�+RHN������� 0HWKDQH� WKH� RWKHU� JUHHQKRXVH� JDV�� UHVHDUFK� DQG� SROLF\� LQ� WKH� 1HWKHUODQGV�� 5,90�%LOWKRYHQ��5HSRUW�QR��������������$SULO�������
� .URH]H�� &��� ������ 1LWURXV� R[LGH� �1�2��� (PLVVLRQ� LQYHQWRU\� DQG� RSWLRQV� IRU� FRQWURO� LQ� WKH1HWKHUODQGV��5,90��%LOWKRYHQ��5HSRUW�QR�������������
� 0DWWKLMVHQ�� $�-�&�0�� DQG� &�� .URH]H�� ������ (PLVVLRQV� RI� +)&V�� 3)&V�� ),&V� DQG� 6)� LQ� WKH1HWKHUODQGV�LQ������������������������������DQG����� ��LQ�'XWFK���5,90��%LOWKRYHQ��5HSRUW�QR������������
� 'DDPHQ��:�3��� ������ )RUHVW� ELRPDVV� VWRFNV� �,3&&��� 3DUW� ��� &DOFXODWLRQ�PHWKRG� 1HWKHUODQGV
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�����7UHQG�7DEOHV�IRU�SUHFXUVRU�JDVHV�DQG�62�
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� 12[� &2� 1092&
� 62�
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$11(;���� &KHPLFDO�FRPSRXQGV��8QLWV��*OREDO:DUPLQJ�3RWHQWLDOV��2WKHU�FRQYHUVLRQIDFWRUV�DQG�,QWHUQHW�OLQNV
&KHPLFDO�FRPSRXQGV&)� 3HUIOXRURPHWKDQH��WHWUDIOXRURPHWKDQH�&�)� 3HUIOXRURHWKDQH��KH[DIOXRURHWKDQH�&+� 0HWKDQH&2 &DUERQ�PRQR[LGH&2� &DUERQ�GLR[LGH+&)&V +\GURFKORURIOXRURFDUERQV+)&V +\GURIOXRURFDUERQV+12� 1LWULF�$FLG1+� $PPRQLD12[ 1LWURJHQ�R[LGH��12�DQG�12����H[SUHVVHG�DV�12�1�2 1LWURXV�R[LGH1092& 1RQ�0HWKDQH�9RODWLOH�2UJDQLF�&RPSRXQGV3)&V 3HUIOXRURFDUERQV6)� 6XOSKXU�KH[DIOXRULGH62� 6XOSKXU�GLR[LGH92& 9RODWLOH�2UJDQLF�&RPSRXQGV��PD\�LQFOXGH�RU�H[FOXGH�PHWKDQH�

*OREDO�:DUPLQJ�3RWHQWLDOV�IRU�VHOHFWHG�JUHHQKRXVH�JDVHV���
*DV $WPRVSKHULF�OLIHWLPH ���\HDU�*:3 ����\HDU�*:3 ����\HDU�*:3&2� YDULDEOH��������� � � �&+�

�� ���� �� �� ���1�2 ��� ��� ��� ���
+)&V����+)&��� ��� ���� ����� ����+)&��� ��� ���� ��� ���+)&���� ���� ���� ���� ���+)&����D ���� ���� ���� ���+)&����D ���� ���� ���� ����+)&����D ��� ��� ��� ��+)&����HD ���� ���� ���� ���+)&����ID ��� ���� ���� ����+)&����FD ��� ���� ��� ���
3)&V����&)� ����� ���� ���� �����&�)� ����� ���� ���� �����&�)� ���� ���� ���� �����&�)�� ���� ���� ���� �����&�)�� ���� ���� ���� �����
6)� ���� ����� ����� �����
6RXUFH��6HFRQG�$VVHVVPHQW�5HSRUW��,3&&�������
���*:3¶V�FDOFXODWHG�ZLWK�D�����\HDU�WLPH�KRUL]RQ��LQGLFDWHG�LQ�WKH�VKDGHG�FROXPQ��DUH�XVHG�LQ�WKLV�UHSRUW��LQ�FRPSOLDQFH�ZLWKWKH�81)&&&�*XLGHOLQHV�IRU�UHSRUWLQJ��81)&&&���������*DVHV�LQGLFDWHG�LQ�LWDOLFV�DUH�QRW�HPLWWHG�LQ�WKH�1HWKHUODQGV�
���7KH�*:3�RI�PHWKDQH� LQFOXGHV� WKH�GLUHFW� HIIHFWV� DQG� WKH� LQGLUHFW� HIIHFWV�GXH� WR� WKH�SURGXFWLRQ�RI� WURSRVSKHULF�R]RQH� DQGVWUDWRVSKHULF�ZDWHU�YDSRXU��WKH�LQGLUHFW�HIIHFW�GXH�WR�WKH�SURGXFWLRQ�RI�&2� LV�QRW�LQFOXGHG�
���7KH�DYHUDJH�*:3�����RI�HPLVVLRQV�UHSRUWHG�DV�µ+)&�XQVSHFLILHG¶�DQG�µ3)&�XQVSHFLILHG¶�LV������DQG�������UHVSHFWLYHO\�
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8QLWV0- 0HJD�-RXOH����� -RXOH�*- *LJD�-RXOH����� -RXOH�7- 7HUD�-RXOH�������-RXOH�3- 3HWD�-RXOH�������-RXOH�
0J 0HJD�JUDPPH����� JUDPPH�*J *LJD�JUDPPH����� JUDPPH�7J 7HUD�JUDPPH�������JUDPPH�3J 3HWD�JUDPPH�������JUDPPH�
WRQ PHWULF�WRQ�� �������NLORJUDPPH� ����0J�NWRQ NLORWRQ�� �������PHWULF�WRQ� ���*J�0WRQ 0HJDWRQ�� �����������PHWULF�WRQ� ���7J�
KD KHFWDUH�� ���� P��NKD NLOR�KHFWDUH�� �������KHFWDUH� ���� P�  ���NP��
POQ PLOOLRQ�� �����POG PLOOLDUG�� �����

2WKHU�FRQYHUVLRQ�IDFWRUV�IRU�HPLVVLRQV)URP�HOHPHQW�EDVLV�WR�IXOO�PROHFXODU�PDVV����������������)URP�IXOO�PROHFXODU�PDVV�WR�HOHPHQW�EDVLV�&� &2� � [������� ����� &2� �& � [������� �����&� &+� � [������� ����� &+� �& � [������� �����&� &2�� [������� ����� &2� � & � [������� �����1� 1�2 � [������� ����� 1�2 �1 � [������� �����1� 12�� [������� ����� 12� �1 � [������� �����1� 12� � [������� ����� 12� �1 � [������� �����1� 1+� � [������� ����� 1+� �1 � [������� �����1� +12� � [������� ����� +12� �1 � [������� �����
6� 62� � [������� ����� �62� � 6 � [������� �����

,QWHUQHW�OLQNV�WR�81)&&&�DQG�,3&&�*XLGHOLQHV�XVHG�IRU�WKLVUHSRUW
81)&&&�JXLGHOLQHV�RQ�UHSRUWLQJ�DQG�UHYLHZ�3UHVHQW�JXLGHOLQHV��)&&&�&3��������RI����)HEUXDU\������
*XLGHOLQHV�IRU�WKH�SUHSDUDWLRQ�RI�QDWLRQDO�FRPPXQLFDWLRQV�E\�3DUWLHV�LQFOXGHG�LQ�$QQH[�,�WR�WKH&RQYHQWLRQ��SDUW�,��81)&&&�UHSRUWLQJ�JXLGHOLQHV�RQ�DQQXDO�LQYHQWRULHV�1HZ�JXLGHOLQHV�LQWR�HIIHFW�IRU�UHSRUWLQJ�1,5�������)&&&�6%67$������/���$GG���RI����-XQH������
5HYLVHG�,3&&������*XLGHOLQHV�IRU�1DWLRQDO�*UHHQKRXVH�*DV�,QYHQWRULHV��,3&&�������
,3&&�*RRG�3UDFWLFH�*XLGDQFH�DQG�8QFHUWDLQW\�0DQDJHPHQW�LQ�1DWLRQDO�*UHHQKRXVH�*DV�,QYHQWRULHV�,3&&�������

http://www.ipcc-nggip.iges.or.jp/public/gp/gpgaum.htm
http://www.ipcc-nggip.iges.or.jp/public/gl/invs1.htm
http://unfccc.int/resource/docs/2002/sbsta/l05a01.pdf
http://unfccc.int/resource/docs/2002/sbsta/l05a01.pdf
http://unfccc.int/resource/docs/cop5/07.pdf
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$11(;���� /LVW�RI�DEEUHYLDWLRQV
$' $FWLYLW\�'DWD%$. 0RQLWRULQJ�UHSRUW�RI�JDV�FRQVXPSWLRQ�RI�VPDOO�XVHUV%((6 2UGHU�JRYHUQLQJ�FRPEXVWLRQ�SODQW�HPLVVLRQV�UHTXLUHPHQWV��������LQ�'XWFK��µ%HVOXLW�(PLVVLH�(LVHQ�6WRRNLQVWDOODWLHV¶�%(. 0RQLWRULQJ�UHSRUW�RI�HOHFWULFLW\�FRQVXPSWLRQ�RI�VPDOO�XVHUV%2' %LRORJLFDO�2[\JHQ�'HPDQG& &RQILGHQWLDO��QRWDWLRQ�NH\�LQ�&5)�&6 &RXQWU\�6SHFLILF��QRWDWLRQ�NH\�LQ�&5)�FDS FDSLWD��SHUVRQ�&%6 6WDWLVWLFV�1HWKHUODQGV&&'0 &R�RUGLQDWLRQ�&RPPLWWHH�IRU�0RQLWRULQJ�RI�7DUJHW�*URXSV&'0 &OHDQ�'HYHORSPHQW�0HFKDQLVP��RQH�RI�WKUHH�VR�FDOOHG�PHFKDQLVPV�RI�WKH�.\RWR3URWRFRO�&/57$3 &RQYHQWLRQ�RQ�/RQJ�UDQJH�7UDQVERXQGDU\�$LU�3ROOXWLRQ��81�(&(�&25,1$,5 &25H�,1YHQWRU\�$,5�HPLVVLRQV&5) &RPPRQ�5HSRUWLQJ�)RUPDW��RI�HPLVVLRQ�GDWD�ILOHV��DQQH[HG�WR�D�1,5�&57 &RQWLQXRXV�5HJHQHUDWLRQ�7UDS'/2 /HJDO�QDPH�RI�:DJHQLQJHQ�8QLYHUVLW\�DQG�5HVHDUFK�&HQWUH��:DJHQLQJHQ�85�GP GU\�PDWWHU'2& 'HJUDGDEOH�2UJDQLF�&DUERQ(&�/19 1DWLRQDO�5HIHUHQFH�&HQWUH�IRU�$JULFXOWXUH(&( (FRQRPLF�&RPPLVVLRQ�IRU�(XURSH��81�(($ (XURSHDQ�(QYLURQPHQW�$JHQF\() (PLVVLRQ�)DFWRU(*5 ([KDXVW�*DV�5HFLUFXODWLRQ(,7 (FRQRPLHV�,Q�7UDQVLWLRQ��FRXQWU\�JURXS�FRPSULVLQJ�WKH�IRUPHU�68�DQG�(DVWHUQ�(XURSH�(0(3 (XURSHDQ�SURJUDPPH�IRU�0RQLWRULQJ�DQG�(YDOXDWLRQ�RI�ORQJ�UDQJH�WUDQVPLVVLRQ�RI�DLU3ROOXWDQWV(1,1$ 7DVN�*URXS�(QHUJ\��,QGXVWU\�DQG�:DVWH�+DQGOLQJ(3$ 86�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\(5 (PLVVLRQ�5HJLVWUDWLRQ(5�, (PLVVLRQ�5HJLVWUDWLRQ�,QGLYLGXDO�ILUPV(7 (PLVVLRQV�7UDGLQJ(7&�$&& (XURSHDQ�7RSLF�&HQWUH�RQ�$LU�DQG�&OLPDWH�&KDQJH(8 (XURSHDQ�8QLRQ(= 0LQLVWU\�RI�(FRQRPLF�$IIDLUV)$2 )RRG�DQG�$JULFXOWXUDO�2UJDQLVDWLRQ��81�)�JDVHV *URXS�RI�IOXRULQDWHG�FRPSRXQGV�FRPSULVLQJ�+)&V��3)&V�DQG�6)�)2, )DFLOLWDWLQJ�2UJDQLVDWLRQ�IRU�,QGXVWU\*,6 *DV�,QVXODWHG�6ZLWFKJHDU*:3 *OREDO�:DUPLQJ�3RWHQWLDO+%2 +HDWLQJ�RLO+'' +HDWLQJ�'HJUHH�'D\+)2 +HDY\�)XHO�2LO+263 7LPEHU�3URGXFWLRQ�6WDWLVWLFV�DQG�)RUHFDVW�LQ�'XWFK��µ+RXW�2RJVW�6WDWLVWLHN�HQ�3URJQRVH�RRJVWEDDU�KRXW¶��,( ,QFOXGHG�(OVHZKHUH��QRWDWLRQ�NH\�LQ�&5)�,() ,PSOLHG�(PLVVLRQ�)DFWRU,3&& ,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH.10, 5R\DO�1HWKHUODQGV�0HWHRURORJLFDO�,QVWLWXWH/(, $JULFXOWXUDO�(FRQRPLFV�,QVWLWXWH/+9 /RZHU�+HDWLQJ�9DOXH
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/19 0LQLVWU\�RI�$JULFXOWXUH��1DWXUH�&RQVHUYDWLRQ�DQG�)LVKHU\/3* /LTXHILHG�3HWUROHXP�*DV/72 /DQGLQJ�DQG�7DNH�2II/8&) /DQG�8VH�&KDQJH�DQG�)RUHVWU\/8/8&) /DQG�8VH��/DQG�8VH�&KDQJH�DQG�)RUHVWU\0&) 0HWKDQH�&RQYHUVLRQ�)DFWRU0(3 712�(QYLURQPHQW��(QHUJ\�DQG�3URFHVV�,QQRYDWLRQ0-9 $QQXDO�(QYLURQPHQWDO�5HSRUW06: 0XQLFLSDO�6ROLG�:DVWH0: 0HJD�:DWW1$ 1RW�$YDLODEOH��1RW�$SSOLFDEOH��QRWDWLRQ�NH\�LQ�&5)���DOVR��1DWLRQDO�$SSURDFK1% 1RWD�%HQH1' 1R�'DWD1( 1RW�(VWLPDWHG��QRWDWLRQ�NH\�LQ�&5)�1($7 1RQ�(QHUJ\�&2� HPLVVLRQV�$FFRXQWLQJ�7DEOHV��PRGHO�RI�1(8�&2� *URXS�1(+ 1HWKHUODQGV�(QHUJ\�6WDWLVWLFV1,5 1DWLRQDO�,QYHQWRU\�5HSRUW��DQQXDO�JUHHQKRXVH�JDV�LQYHQWRU\�UHSRUW�WR�WKH�81)&&&�1/5 1DWLRQDO�$HURVSDFH�/DERUDWRU\12*(3$ 1HWKHUODQGV�2LO�DQG�*DV�([SORUDWLRQ�DQG�3URGXFWLRQ�$VVRFLDWLRQ123�0/. 'XWFK�1DWLRQDO�UHVHDUFK�3URJUDPPH�RQ�*OREDO�$LU�3ROOXWLRQ�DQG�&OLPDWH�&KDQJH2(&' 2UJDQLVDWLRQ�IRU�(FRQRPLF�&RRSHUDWLRQ�DQG�'HYHORSPHQW3(5 3ROOXWDQW�(PLVVLRQ�5HJLVWHU5$ 5HIHUHQFH�$SSURDFK��YV��6HFWRUDO�RU�1DWLRQDO�$SSURDFK�4$ 4XDOLW\�$VVXUDQFH4& 4XDOLW\�&RQWURO5,90 1DWLRQDO�,QVWLWXWH�IRU�3XEOLF�+HDOWK�DQG�WKH�(QYLURQPHQW5,=$ 1DWLRQDO�,QVWLWXWH�RI�:DWHU�0DQDJHPHQW�DQG�:DVWH�7UHDWPHQW52% 5HGXFWLRQ�3URJUDPPH�QRQ�&2� *UHHQKRXVH�*DVHV6$ 6HFWRUDO�$SSURDFK��DOVR��1DWLRQDO�$SSURDFK���YV��5HIHUHQFH�$SSURDFK�6&5 6HOHFWLYH�&DWDO\WLF�5HGXFWLRQ6%67$ 6XEVLGLDU\�%RG\�IRU�6FLHQWLILF�DQG�7HFKQRORJLFDO�$GYLFH��RI�3DUWLHV�WR�WKH�81)&&&�6:'6 6ROLG�:DVWH�'LVSRVDO�6LWH712 1HWKHUODQGV�2UJDQLVDWLRQ�IRU�$SSOLHG�6FLHQWLILF�5HVHDUFK73%)5$ 7HPSHUDWH�DQG�%RUHDO�)RUHVW�5HVRXUFHV�$VVHVVPHQW��(&(�)$2�81 8QLWHG�1DWLRQV81(3 8QLWHG�1DWLRQV�(QYLURQPHQW�3URJUDPPH81)&&& 8QLWHG�1DWLRQ¶V�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH9, 9520�,QVSHFWRUDWH9520 0LQLVWU\�RI�+RXVLQJ��6SDWLDO�3ODQQLQJ�DQG�WKH�(QYLURQPHQW9	: 0LQLVWU\�RI�7UDQVSRUW��3XEOLF�:RUNV�DQG�:DWHU�0DQDJHPHQW:(% :RUNLQJ�*URXS�(PLVVLRQ�0RQLWRULQJ�RI�*UHHQKRXVH�*DVHV:(0 :RUNLQJ�*URXS�(PLVVLRQ�0RQLWRULQJ:85 :DJHQLQJHQ�8QLYHUVLW\�DQG�5HVHDUFK�&HQWUH��RU��:DJHQLQJHQ�85�::73 :DVWH�:DWHU�7UHDWPHQW�3ODQW
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