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���,QWURGXFWLRQ� � � � � � � � � � ��
�
���0HWKRGRORJ\�RI�&RVW�%HQHILW�$QDO\VLV� � � � � � � ��
� ����8QGHUO\LQJ�SULQFLSOHV� � � � � � � � ��
� ����6WUXFWXUH�RI�D�&RVW�%HQHILW�$QDO\VLV� � � � � � ���
� ����'HILQLWLRQ�RI�UHOHYDQW�FRQVWUDLQWV� � � � � � ��
� ����� 3K\VLFDO�FRQVWUDLQWV� � � � � � � ��
� ����� )LQDQFLDO�FRQVWUDLQWV� � � � � � � ��
� ����� -XULGLFDO�FRQVWUDLQWV� � � � � � � ��
� ����� $GPLQLVWUDWLYH�FRQVWUDLQWV� � � � � � ���
� ����� 3ROLWLFDO�FRQVWUDLQWV� � � � � � � ��

����6HOHFWLQJ�IHDVLEOH�DOWHUQDWLYHV� � � � � � � ��
� ����'HWHUPLQDWLRQ�RI�SURMHFW�LPSDFWV� � � � � � ���
� ����� 0D[LPDO�PDUJLQDO�ZLOOLQJQHVV�WR�SD\�DQG�FRQVXPHUVC�VXUSOXV�� ���
� ����� 0DUNHW�SULFH� � � � � � � � ���
� ����� 3URMHFW�HIIHFWV�WKURXJK�IDFWRU�ZLWKGUDZDO�DQG�SURYLVLRQ� � ���

������3URGXFWLRQ�IDFWRU�ODERXU� � � � � � ���
������3URGXFWLRQ�IDFWRU�FDSLWDO� � � � � � ���
������([WHUQDO�HIIHFWV�� � � � � � � ���
������3XEOLF�JRRGV� � � � � � � � ���
������)RUHLJQ�H[FKDQJH�HIIHFWV� � � � � � ���
������'HWHUPLQDWLRQ�RI�FRVWV�DQG�UHYHQXHV� � � � � ���

����'LVFRXQWLQJ�FRVWV�DQG�EHQHILWV� � � � � � � ���
� ����� ,QGLYLGXDO�WLPH�SUHIHUHQFH�UDWH�� � � � � ���

������2SSRUWXQLW\�FRVW�UDWH� � � � � � � ���
�
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3DJH�
������6\QWKHWLF�GLVFRXQW�UDWH� � � � � � � ���
������6RFLDO�WLPH�SUHIHUHQFH�UDWH� � � � � � ���
������&RQFOXVLRQ� � � � � � � � ���

����&RPSDULQJ�FRVWV�DQG�EHQHILWV� � � � � � � ���
� ����� 1HW 3UHVHQW�9DOXH��139�� � � � � � ���
� ����� %HQHILW�&RVW�5DWLR��%&5�� � � � � � ���
� ����� ,QWHUQDO�5DWH�RI�5HWXUQ��,55�� � � � � � ���
� ����� $QQXLW\��$1�� � � � � � � � ���
� ����&RQVLGHULQJ�ULVN�DQG�XQFHUWDLQW\� � � � � � ���
� ����� 5LVN ��

������8QFHUWDLQW\� � � � � � � � ���
� ����)LQDO�UDQNLQJ�RI�WKH�DOWHUQDWLYHV�� � � � � � ���
����'HILQLWLRQ�RI�UHOHYDQW�FRQVWUDLQWV� � � � � � � ���
� ����3K\VLFDO�FRQVWUDLQWV� � � � � � � � ���
� ����)LQDQFLDO�FRQVWUDLQWV� � � � � � � � ���
� ����-XULGLFDO�FRQVWUDLQWV� � � � � � � � ���
� ����$GPLQLVWUDWLYH�FRQVWUDLQWV� � � � � � � ���
� ����3ROLWLFDO�FRQVWUDLQWV�� � � � � � � � ���
� ����)XUWKHU�FRQVWUDLQWV� � � � � � � � ���
����6HOHFWLQJ�IHDVLEOH�DOWHUQDWLYHV� � � � � � � � ���
� ����$FDFLD�PDQJLXP�DQG�0XVD�WH[WLOLV� ��

����5DLQIRUHVWDWLRQ�)DUPLQJ� � � � � � � ���
� ������5DLQIRUHVWDWLRQ�IDUPLQJ�SURMHFWLRQ��IROORZLQJ�'LUNVPH\HU�� � ���
� ������5DLQIRUHVWDWLRQ�IDUPLQJ��FDVH�VWXGLHV��� � � � ���
����'HWHUPLQDWLRQ�RI�SURMHFW�LPSDFWV� � � � � � � ���
� ����3URGXFWLRQ�IDFWRU�ODERXU� � � � � � � ���
� ����3URGXFWLRQ�IDFWRU�FDSLWDO�� � � � � � � ���

����([WHUQDO�HIIHFWV�DQG�SXEOLF�JRRGV� � � � � � ���
� ����� (URVLRQ�DQG�VRLO�IHUWLOLW\� � � � � � ���
� ����� &DUERQ�VHTXHVWUDWLRQ� � � � � � � ���

������)RUHVW�VWUXFWXUH�DQG�WUHH�VSHFLHV�GLYHUVLW\�� � � � ���
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3DJH�
����)RUHLJQ�H[FKDQJH�HIIHFWV� � � � � � � ���

� ����'HWHUPLQDWLRQ�RI�FRVWV�DQG�EHQHILWV�� � � � � � ���
� ����� $FDFLD�PDQJLXP�DQG�0XVD�WH[WLOLV� ��

������5DLQIRUHVWDWLRQ�SURMHFWLRQ� � � � � � ���
� ����� 5DLQIRUHVWDWLRQ�IDUPLQJ��FDVH�VWXGLHV��� � � � ���
�
���'LVFRXQWLQJ�FRVWV�DQG�EHQHILWV� � � � � � � � ���
� ����6HOHFWHG�GLVFRXQW�UDWH� � � � � � � � ���
� ����'LVFRXQWLQJ�FRVWV�DQG�EHQHILWV� � � � � � � ���
�
���&RPSDULQJ�FRVWV�DQG�EHQHILWV�RI�WKH�VHOHFWHG�DOWHUQDWLYHV� � � � ���
�
���&RQVLGHULQJ�ULVN�DQG�XQFHUWDLQW\� � � � � � � ���
� ����&DUERQ�VHTXHVWUDWLRQ�� � � � � � � � ���
� ����/RZ�WLPEHU�TXDOLW\� � � � � � � � ���
� ����7LPEHU�\LHOG�GHFOLQH�� � � � � � � � ���
� ����,QWHUFURS�DQG�IUXLW�\LHOG�GHFOLQH� � � � � � ���
� ����6HQVLWLYLW\�DQDO\VLV� � � � � � � � ���
�
���&RQFOXVLRQV�DQG�UHFRPPHQGDWLRQV� � � � � � � ���
�
����5HIHUHQFHV� � � � � � � � � � ���
�
$SSHQGL[� �
$��$EDFD�FDVK�IORZ�WDEOH� � � � � � � � � ���
%��$FDFLD�FDVK�IORZ�WDEOH� � � � � � � � � ���
&��5)�SURMHFWLRQ�FDVK�IORZ�WDEOH� � � � � � � � ���
'��&LHQGD�FDVK�IORZ�WDEOH� � � � � � � � � ���

�
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$EEUHYLDWLRQV�
�

$1�� $QQXLW\�
&%$��� &RVW�%HQHILW�$QDO\VLV�
&%)0��� &RPPXQLW\�%DVHG�)RUHVW�0DQDJHPHQW�
&%5�� &RVW�%HQHILW�5DWLR�
&'0��� &OHDQ�'HYHORSPHQW�0HFKDQLVP�
&(5��� &HUWLILHG�(PLVVLRQ�5HGXFWLRQ�
&6&�� &HUWLILFDWH�RI�6WHZDUGVKLS�&RQWUDFW�
'%+��� 'LDPHWHU�DW�%UHDVW�+HLJKW�
'(15�� 'HSDUWPHQW�RI�(QYLURQPHQW�DQG�1DWXUDO�5HVRXUFHV�
,35�� ,QGLYLGXDO�3URSHUW\�5LJKWV�
,55��� ,QWHUQDO�5DWH�RI�5HWXUQ�
,7(�� ,QVWLWXWH�RI�7URSLFDO�(FRORJ\�
,735�� ,QGLYLGXDO�7LPH�3UHIHUHQFH�5DWH�
.I:��� .UHGLWDQVWDOW�I�U�:LHGHUDXIEDX�
/*8�� /RFDO�*RYHUQPHQW�8QLW�
/68��� /H\WH�6WDWH�8QLYHUVLW\�
02$�� 0HPRUDQGXP�RI�$JUHHPHQW�
139�� 1HW�3UHVHQW�9DOXH�
2&5��� 2SSRUWXQLW\�&RVW�5DWH�
3K3��� 3KLO��3HVR�
39��� 3UHVHQW�9DOXH�
5)��� 5DLQIRUHVWDWLRQ�)DUPLQJ�
W&(5��� 7HPSRUDU\�&HUWLILHG�(PLVVLRQ�5HGXFWLRQ�
7,)�� ³7URSLFDO�DQG�,QWHUQDWLRQDO�)RUHVWU\´�0DVWHUFRXUVH�DW�*RHWWLQJHQ�8QLY��
�
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3UHIDFH�
�
7KLV�RQ�KDQG�&RVW�%HQHILW�$QDO\VLV�DERXW�³5DLQIRUHVWDWLRQ�)DUPLQJ´��5)��ZDV�FRQGXFWHG�LQ�
WKH� IUDPH� RI� WKH� OHFWXUH� ³'HYHORSPHQW� RI� D� IRUHVW� UHJLRQ� RXWVLGH�*HUPDQ\´� RI� WKH�0DVWHU�
FRXUVH� ³7URSLFDO� DQG� ,QWHUQDWLRQDO� )RUHVWU\³�7,)��� )DFXOW\� RI� )RUHVWU\� DQG� )RUHVW� (FRORJ\��
8QLYHUVLW\� *|WWLQJHQ�� 7KH� SURMHFW� VWDUWHG� LQ� 2FWREHU� ����� ZLWK� SODQQLQJ� DQG� OLWHUDWXUH�
UHVHDUFK�LQ�*|WWLQJHQ��)URP������������±������������WKH�FRXUVH�VWXGHQWV� WRRN�SDUW�LQ�D�RQH�
PRQWK� H[FXUVLRQ� WR� /H\WH�� 3KLOLSSLQHV�� 7KH� RYHUDOO� JRDO� RI� WKLV� H[FXUVLRQ�� WKDW�ZDV� OHG� E\�
3URI��'U��(G]R�9HOGNDPS� 3URI� 'U� 'LUN�+|OVFKHU� 'U� 5RODQG�2OVFKHZVNL�DQG�0DWKLDV�3HWUL�
ZDV�WR�FRQGXFW�IXUWKHU�UHVHDUFK�DERXW�³5DLQIRUHVWDWLRQ�)DUPLQJ´��LQ�RUGHU�WR�ZULWH�WKLV�&RVW�
%HQHILW�$QDO\VLV�� /DVW� \HDUV�&RVW�%HQHILW�$QDO\VLV� GHFODUHG� WKLV� W\SH�RI� ODQG�XVH� V\VWHP�DV�
YHU\� DGYDQWDJHRXV� LQ� HFRQRPLF� DQG� HFRORJLFDO� FRQFHUQV�� %HFDXVH� 5)� LV� D� UHODWLYHO\� QHZ�
DIIRUHVWDWLRQ�VFKHPH��HFRQRPLF�DVSHFWV�DUH�EDVHG�RQ�DVVXPSWLRQV��'LUNVPH\HU�������DQG�QRW�
RQ� HPSLULFDO� GDWD�� 7R� FUHDWH� DQ� HPSLULFDO� GDWD� SRRO� DV� EDVLV� IRU� DQ� HFRQRPLF� DQDO\VLV��
LQWHUYLHZV� DQG� GLIIHUHQW� NLQGV� RI� ILHOG�ZRUN� �IRUHVW� LQYHQWRU\�� OLJKW� LQWHQVLW\�PHDVXUHPHQWV�
DQG�VRLO�LQYHQWRU\��ZHUH�DSSOLHG�GXULQJ�WKH�VWD\��
�

$FNQRZOHGJHPHQWV�

%HLQJ�JXHVWV�RI�RXU�SDUWQHU�XQLYHUVLW\��� WKH�/H\WH�6WDWH�8QLYHUVLW\��/68����QHDU�%D\ED\��ZH�
QRW�RQO\�EHQHILWHG�IURP�FRPIRUWDEOH�DFFRPPRGDWLRQ�DQG�RWKHU�IDFLOLWLHV�EXW�DOVR�H[SHULHQFHG�
D ZDUP�KRVSLWDOLW\�DQG�H[FHOOHQW�SURIHVVLRQDO�DGYLFH�DQG�VXSSRUW��7KHUHIRUH��ZH�ZRXOG�OLNH�WR�
WKDQN�'U��3�3��0LODQ� SUHVLGHQW�RI�WKH�/68�IRU�ZHOFRPLQJ�XV�DQG�VXSSRUWLQJ�RXU�ZRUN�DW�WKH�
/68� 7KH�HQWLUH�VWDII�RI�WKH�³,QVWLWXWH�RI�7URSLFDO�(FRORJ\´��OHDG�E\�'U��0��-��&� &HQL]D�DQG�
WKH�VWDII�RI�WKH�³)RUHVWU\�&ROOHJH³��OHG�E\�'U��(G�0DQJDRDQJ� GHVHUYH VSHFLDO�WKDQNV�DV�WKH\�
QRW� RQO\� VXSSRUWHG� RXU� ZRUN� LQ� D� SURIHVVLRQDO� NLQG� EXW� DOVR� DUUDQJHG� RXU� VWD\� LQ� D� YHU\�
FRQYHQLHQW�DQG�HQMR\DEOH�PDQQHU��0RVW�RI�WKH�ZRUN�KDG�EHHQ�LPSRVVLEOH�ZLWKRXW�WKH�KHOS�RI�
RXU�3KLOLSSLQH�FRXQWHUSDUWV��-RVHSK�/��0DFHGD� ,QDQ�+HUQDQGR�0RQGDO� DQG�'DUZLQ�3RVDV�
7KH\�ZHUH�D�JUHDW�KHOS�LQ�WUDQVODWLQJ�DQG�GXULQJ�WKH�ILHOG�ZRUN����
)RU�WKH�ILQDQFLDO�VXSSRUW�WKDW�ZDV�JHQHURXVO\�JLYHQ��ZH�ZRXOG�OLNH�WR�WKDQN�*7=�3KLOLSSLQHV�
WKURXJK�-XOLDQD�+LQWHUEHUJHU� '$$'�DQG�WKH�8QLYHUVLWlWVEXQG�*|WWLQJHQ�

*|WWLQJHQ��-XQH�������� � 0DVWHU�VWXGHQWV�RI�7URSLFDO�DQG�,QWHUQDWLRQDO�)RUHVWU\��
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6XPPDU\��
�
7KLV� RQ� KDQG� &RVW�%HQHILW� $QDO\VLV� FRPSDUHV� WKH� FRVWV� DQG� EHQHILWV� RI� WZR� GLIIHUHQW�
DJURIRUHVWU\� V\VWHPV� LQ� /H\WH� ,VODQG�� 3KLOLSSLQHV�� ,W� IRFXVHV� RQ� WKH� TXHVWLRQ� ZKHWKHU�
5DLQIRUHVWDWLRQ� )DUPLQJ� �$IIRUHVWDWLRQ� ZLWK� LQGLJHQRXV� WUHH� VSHFLHV�� LQWHUFURSV� DQG� IUXLW�
WUHHV�� LV�PRUH�SURILWDEOH� WKDQ�$FDFLD�PDQJLXP� ��$EDFD�SODQWDWLRQV��6LQFH�GHIRUHVWDWLRQ� DQG�
UHVXOWLQJ� VRLO� HURVLRQ� DQG� UXUDO� SRYHUW\� DUH� WKH� VHYHUH� SUREOHPV� LQ� /H\WH�� LW� LV� HVVHQWLDO� WR�
GHWHUPLQH� WKH� PRVW� EHQHILFLDO� ODQG� XVH� LQ� WHUPV� RI� HFRQRPLF� DQG� HFRORJLFDO� LPSDFWV�� $V�
IHUWLOLW\� RI� VRLOV� DQG� SURGXFWLYLW\� RI� &RFR� SODQWDWLRQV� DUH� GHFUHDVLQJ�ZKLOH� WKH� SULFH� RI� WKH�
PDLQ�SURGXFW�FRSUD�LV�DOVR�FDYLQJ�LQ��D�FKDQJH�RI�ODQG�XVH�LV�XUJHQWO\�UHTXLUHG�WR�VWRS�IXUWKHU�
LPSRYHULVKPHQW�RI�WKH�SRSXODWLRQ�DQG�WR�VWRS�WKH�QHJDWLYH�LPSDFWV�RI�GHIRUHVWDWLRQ��
�
%RWK�FRQVLGHUHG�DOWHUQDWLYHV�DUH�UHJDUGHG�DV�EHLQJ�DEOH� WR�RYHUFRPH�WKHVH�SUREOHPV��(OHYHQ�
5DLQIRUHVWDWLRQ��5)��VLWHV�ZHUH�DQDO\VHG�LQ�GHWDLOV��VRLO�LQYHQWRU\��IRUHVW�LQYHQWRU\��HFRQRPLF�
DQDO\VLV�� DQG� SRVVLEOH� FRQVWUDLQWV���7KH�RYHUDOO� UHVXOW� RI� WKLV� DQDO\VLV� LV� WKDW� HLJKW� VLWHV�ZLOO�
SUREDEO\�DFKLHYH�D�KLJKHU�QHW�ZHOIDUH�JDLQ�WKDQ�$FDFLD�$EDFD�SODQWDWLRQV�HYHQ�LI�FRQVLGHUHG�
FRQGLWLRQV�ZLOO�GHFUHDVH�WR�D�FHUWDLQ�DPRXQW��6HYHQ�RXW�RI�HOHYHQ�VLWHV�HYHQ�DFKLHYHG�D�KLJKHU�
1HW�3UHVHQW�9DOXH��139��WKDQ�WKH�VXSSRVHG�RSWLPLVWLF�5)�SURMHFWLRQ�RI�'LUNVPH\HU���������
2QO\�RQH�VLWH�SURGXFHG�D�QHJDWLYH�139�DV�PRVW�RI�WKH�DUHD�EXUQHG�GRZQ�GXULQJ�D�IRUHVW�ILUH��
)XUWKHUPRUH�� SD\PHQWV� IRU� FDUERQ� VHTXHVWUDWLRQ� ZHUH� LQWHJUDWHG� LQ� WKH� DQDO\VLV�� 7KHVH�
SRVVLEOH�SD\PHQWV�ZRXOG�JHQHUDWH�D�UHODWLYH�KLJK�EHQHILW�LQFUHDVH�IRU�VLWHV�WKDW�GR�QRW�DFKLHYH�
KLJK�139V�DQG�FRXOG�VHUYH�DV�IXUWKHU�LQFHQWLYH�WR�HVWDEOLVK�5)�VLWHV�RQ�SRRU�VRLOV����
�
%DVLQJ�RQ�WKH�DSSOLHG�SURMHFWLRQV�DQG�IRUHFDVWV��PRVW�RI�WKH�5)�VLWHV�ZLOO�DFKLHYH�D�KLJK�139��
+LJKHVW�QHW�UHYHQXHV�DUH�DFKLHYHG�E\�WKRVH�VLWHV�WKDW�GR�QRW�RQO\�UHO\�RQ�LQFRPH�IURP�WLPEHU�
EXW�HQIRUFH�WKH�SURGXFWLRQ�RI�QRQ�WLPEHU�SURGXFWV�VXFK�DV�LQWHUFURSV��IUXLWV�DQG�UDWWDQ��)URP�
DQ� HFRQRPLF� SRLQW� RI� YLHZ�� WKHVH� SURGXFWV� DUH� LQWHUHVWLQJ� DV� PRVW� RI� WKHP� SURGXFH� UDSLG�
LQFRPH�DIWHU� WKH� LQLWLDO� LQYHVWPHQW��%HVLGHV� WKHVH�HQWLUH�SRVLWLYH�ILQGLQJV�RQH�KDV� WR�NHHS�LQ�
PLQG� WKDW� WKH� GDWD� EDVH� LV� VWLOO� UHODWLYHO\� ZHDN� DQG� WKDW� PRVW� IDUPHUV� UHTXLUH� H[WHQVLRQ�
VHUYLFHV�WR�LPSURYH�WLPEHU�VWDQG�TXDOLW\�DQG�QRQ�ZRRG�SURGXFWV�\LHOG�DV�PRVW�DQDO\VHG�VWDQGV�
DSSHDUHG� WR� EH� YHU\� GHQVH� DQG�ZRXOG� UHTXLUH� WKLQQLQJ� RSHUDWLRQV��0RUHRYHU�� LW� LV� VWURQJO\�
DGYLVDEOH�WR�RYHUFRPH�WKH�MXULGLFDO�FRQVWUDLQWV�LQ�WKH�3KLOLSSLQHV�WKDW�VR�IDU�KDPSHU�KDUYHVWLQJ�
RI�WLPEHU��
�



�

���,QWURGXFWLRQ�
7KH�3KLOLSSLQHV�LV�LQKDELWHG�E\������PLOOLRQ�SHRSOH�DQG�DQQXDO�SRSXODWLRQ�JURZWK�VWDQGV�DW�D�
OHYHO�RI�������WR��������������������:RUOG�%DQN�*URXS��������:KLOH�WKH�SRSXODWLRQ�LV�VWLOO�
JURZLQJ��SRYHUW\�LQ�WKH�3KLOLSSLQHV�ZRUVHQHG�IURP������WR�������$'%�����D���5XUDO�SRYHUW\�
LV�PXFK�PRUH�SURQRXQFHG�WKDQ�XUEDQ�SRYHUW\�DQG�UHVXOWLQJ�H[SORLWDWLRQ�RI�QDWXUDO�UHVRXUFHV�
�PDLQO\�IRUHVW�ODQGV�DQG�PDULQH�HFRV\VWHPV��LV�WKUHDWHQLQJ�WKH�IRXQGDWLRQ�RI�WKH�OLYHOLKRRG�RI�
WKH�UXUDO�SRSXODWLRQ��$'%�����D����������
�
%HVLGHV� SRYHUW\�� GHIRUHVWDWLRQ� DQG� LWV� FRQVHTXHQFHV� LV� RI�PDMRU� FRQFHUQ� LQ� WKH� 3KLOLSSLQHV�
�$'%� ����D���:KLOH� SULVWLQH� DQG� VSHFLHV� ULFK� � 'LSWHURFDUS� GRPLQDWHG� UDLQIRUHVWV� FRYHUHG�
DOPRVW������RI�WKH�WRWDO�DUHD�E\�WKH�HQG�RI�WKH���WK�FHQWXU\��6FKXOWH��������RQO\������RI�WKH�
WRWDO�ODQG�DUHD�ZDV�VWLOO�FRYHUHG�ZLWK�IRUHVW�LQ�������'(15��������2XW�RI�WKLV�IRUHVW�DUHD��OHVV�
WKDQ�����FRQVLVWV�RI�ROG�JURZWK�'LSWHURFDUSDFHDH�IRUHVW�ZKLOH�PRVW�IRUHVW�FRYHU�LV�IRUPHG�E\�
UHVLGXDO�� VHFRQGDU\� IRUHVWV� DQG�SODQWDWLRQV� �'(15��������7KLV�HQRUPRXV� ORVV�RI� IRUHVW�DUHD�
FDQ�EH�WUDFHG�EDFN�WR�LQWHQVLYH�ORJJLQJ�DFWLYLWLHV�LQ�WKH�GHFDGHV�DIWHU�WKH�6HFRQG�:RUOG�:DU�
DQG�WR�VODVK�DQG�EXUQ�SUDFWLFHV�WKDW�ZHUH�HQKDQFHG�E\�PLJUDWLRQ�GXH�WR�LPSRYHULVKPHQW�DQG�
IDVW�SRSXODWLRQ�JURZWK��'LUNVPH\HU��������0RUH�WKDQ����PLOOLRQ�P��RI�ZRRG�ZHUH�H[SORLWHG�
SHU�\HDU�DQG�UHVXOWHG� LQ�DQQXDO� IRUHVW�FOHDULQJV�RI���������KD��GXH� WR�FRQYHUVLRQ�RI� ORJJHG�
RYHU�IRUHVW�WR�DJULFXOWXUDO�XVH��6FKXOWH����������
�
/H\WH� LVODQG�� VLWXDWHG� DW� ���� QRUWKHUQ� ODWLWXGH� DQG� ����� HDVWHUQ� ORQJLWXGH� �/DQJHQEHUJHU�
�������EHORQJV� WR� WKH�9LVD\DQ� ,VODQG�JURXS��5HJLRQ�9,,,�� LQ� WKH�3KLOLSSLQH�$UFKLSHODJR�DQG�
FRYHUV� URXJKO\� ��� �� PLOOLRQ� KD�� /H\WH� FRPSULVHV� ³/H\WH� SURYLQFH´� �a����� PLOOLRQ� KD�� DQG�
³6RXWKHUQ� /H\WH� SURYLQFH´� �a����� PLOLRQ� KD��� 9ROFDQLF� DFWLYLWLHV� XSOLIWHG� DQG� IRUPHG� WKH�
LVODQG¶V�VWHHS�DQG�UXJJHG�FHQWUDO�FRUGLOOHUD��/DQG�ZLWK�D�VORSH�RI�PRUH�WKDQ�����LV�FODVVLILHG�
DV� IRUHVW� ODQG��'LUNVPH\HU�������� ,Q� WKH�SURYLQFH�RI�/H\WH��ZKHUH� WKH�VWXG\�ZDV�FRQGXFWHG��
WKLV� FODVVLILFDWLRQ� FRYHUV� ���� RI� WKH� DUHD�� 2XW� RI� WKLV� DUHD�� DERXW� RQH� WKLUG� VKRZV� VORSHV�
EHWZHHQ� ��� DQG� ���� DQG� ���� RI� WKLV� DUHD� DUH� LQFOLQHG� ZLWK� PRUH� WKDQ� ��� SHUFHQW�
�'LUNVPH\HU� ������� 0RVW� VRLOV� EHORQJ� WR� WKH� JURXS� RI�2UWKLF� $FULVROV��'\VWULF� 1LWURVROV��
*O\LF� &DPELVROV�� *O\VROV� DQG� 3HOOLF� 9HUWLVROV� �*RHOWKHQERWK� 	� *RHOWKHQERWK� ������� 7KH�
FOLPDWH�LV�WURSLFDO�ZLWK�DQ�DYHUDJH�WHPSHUDWXUH�RI�������&�DQG�D�PHDQ�DQQXDO�SUHFLSLWDWLRQ�RI�
����PP��*RHOWKHQERWK�	�*RHOWKHQERWK��������
�
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7KH�SRSXODWLRQ�RI�WKH�SURYLQFH�RI�/H\WH�DV�RI�6HSWHPEHU�������LV������������7KLV�OHDGV�WR�D�
SRSXODWLRQ� GHQVLW\� RI� ���� SHUVRQV� SHU� VTXDUH� NLORPHWUH� �1DWLRQDO� 6WDWLVWLFV� 2IILFH� �������
&RQVLGHULQJ�WKDW�VHWWOHPHQW�ZLWKLQ�WKH�IRUHVWODQG��HYHQ�WKRXJK�LW�LV�QRW�FRPSOHWHO\�IRUHVWHG��LV�
LOOHJDO� �'LUNVPH\HU� ������� SRSXODWLRQ� GHQVLW\� ZRXOG� WKHRUHWLFDOO\� HYHQ� GRXEOH� ZLWKLQ� WKH�
FRDVWDO� DUHD�� :KLOVW� PRVW� RI� WKH� SRSXODWLRQ� LV� FRQFHQWUDWHG� LQ� WKH� FRDVWDO� SODLQ�� LOOHJDO�
VHWWOHPHQW�GRHV�H[LVW�LQ�D�ELJ�VFDOH��'LUNVPH\HU��������7KH�DYHUDJH�KRXVHKROG�VL]H�LQ�/H\WH�LV�
�� SHUVRQV� DQG� SRSXODWLRQ� JURZWK� LV� ZLWK� ������ EHORZ� WKH� 3KLOLSSLQH� DYHUDJH� �1DWLRQDO�
6WDWLVWLFV�2IILFH��������
�
3RYHUW\� LV�ZLGHVSUHDG�LQ�/H\WH��0HDQ�DQQXDO� LQFRPH�LV��������3K3��1('$�����E��DQG�WKH�
SRYHUW\�LQFLGHQFH�RI�IDPLOLHV�VWDQGV�DW��������1('$�����D���%\�PDJQLWXGH��/H\WH�LV�WKH��WK�
SRRUHVW� ,VODQG� LQ� WKH� 3KLOLSSLQHV� �$'%� ����D��� 5HJDUGLQJ� WKH� *LQL�FRHIILFLHQW� RI� /H\WH�
��������DV�LPSRUWDQW�SRYHUW\�LQGLFDWRU��/H\WH�VWD\V�IDU�EHORZ�WKH�3KLOLSSLQH�DYHUDJH�RI�������
�$'%�����D���%DVHG�RQ�QXPHURXV�VHOHFWHG�SRYHUW\�LQGLFDWRUV��/H\WH�RQO\�DFKLHYHV�WKH���QG�
UDQNLQJ�RXW�RI�WKH����3KLOLSSLQH�SURYLQFHV��1DWLRQDO�6WDWLVWLFV�2IILFH��������
�
$ERXW� PRUH� WKDQ� KDOI� RI� WKH� KRXVHKROGV� LQ� /H\WH� GHSHQG� RQ� LQFRPH� IURP� DJULFXOWXUH� DQG�
ILVKLQJ�� $JULFXOWXUDO� FURSV� DUH� GRPLQDWHG� E\� ULFH� �2U\]D� VDWLYD��� DEDFD� �0XVD� WH[WLOLV�� DQG�
FRSUD� �&RFRV� QXFLIHUD�� �'LUNVPH\HU� ������� /LPLWHG� DFFHVV� DQG� UHVWULFWHG� DYDLODELOLW\� RI�
VXLWDEOH�DJULFXOWXUDO�ODQG�ZLWK�D�VORSH�RI�OHVV�WKDQ�����XUJHV�IDUPHUV�WR�FOHDU�IRUHVW�ODQGV�DQG�
WR� DSSO\� WKH� VR� FDOOHG� ³NDLQJLQ´� �VKLIWLQJ� FXOWLYDWLRQ�� �6FKXOWH� ������� ,Q� DGGLWLRQ�� ³WLPEHU�
SRDFKLQJ´��LOOHJDO�ORJJLQJ����SDUWO\�IDYRXUHG�E\�FRUUXSWLRQ�DQG�D�ODFN�RI�FRQWURO���WDNHV�SODFH�
RQ�D�ODUJH�VFDOH��6FKXOWH���������
�
7KH� UHVXOWV� RI� WKHVH� SUDFWLFHV� LQ�/H\WH� DUH� DV� HYLGHQW� DV� LQ�PRVW� LVODQGV� RI� WKH�3KLOLSSLQHV��
/DQGVOLGHV� WULJJHUHG� E\� KHDY\� UDLQIDOOV�� VZHSW� DZD\� VHWWOHPHQWV� DQG� NLOOHG� WKRXVDQGV� RI�
SHRSOH��2UPRF�&LW\�������PRUH�WKDQ������FDVXDOWLHV��/LORDQ�DQG�3DQDRQ�,VODQG�������PRUH�
WKDQ� ���� GHDWKV�� �%%&� ������� %HVLGHV� WKHVH� DSSDUHQW� HIIHFWV�� VRLO� HURVLRQ� DQG� OHDFKLQJ� RI�
QXWULHQWV� ORZHU� WKH� IHUWLOLW\�RI� WKH�VRLOV��'LUNVPH\HU��������:DWHU�VKHGV�DUH�DOVR�H[SRVHG�WR�
GHWHULRUDWLRQ�DQG�FRUDO�UHHIV�DORQJ�WKH�VKRUH�DUH�WKUHDWHQHG�E\�WKH�UHVXOWLQJ�RII�VKRUH�VLOWDWLRQ�
�0DUJUDI�	�0LODQ����������
�
�
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)HDULQJ�D� WRWDO� ORVV�RI� WKH� IRUHVW�DUHD�DQG� LWV�VHYHUH�HFRQRPLF�DQG�HFRORJLFDO�FRQVHTXHQFHV��
WKH�3KLOLSSLQH�*RYHUQPHQW� LPSOHPHQWHG�D� ORJ�EDQ� LQ�������7KLV�VDQFWLRQ�ZDV�DFFRPSDQLHG�
E\� DIIRUHVWDWLRQ� LQLWLDWLYHV� RI� WKH� IRUHVWU\� VHFWRU�� ,Q� WKH� HQG� RI� WKH� ����V�� UHIRUHVWDWLRQ�
FDPSDLJQV� OHDG� WR� DQ� DEUXSW� ULVH� RI� DIIRUHVWHG� DUHDV� �PRUH� WKDQ� �������KD� DQQXDOO\�RYHU� D�
SHULRG�RI�WKUHH�\HDUV���,Q�WKH�����V��DSSUR[LPDWHO\�������KD�ZHUH�DIIRUHVWHG�DQQXDOO\��'(15�
������� 5HIRUHVWDWLRQ� HIIRUWV� ZHUH� PDLQO\� ILQDQFHG� E\� JRYHUQPHQWDO� DSSURSULDWLRQV�� SULYDWH�
LQLWLDWLYHV�DQG�ORDQV�IURP�PXOWLODWHUDO�DQG�ELODWHUDO�GHYHORSPHQW�FRRSHUDWLRQ��'(15���������
�
+DYLQJ� LQ�PLQG�WKHVH�IDFWV�SRLQWV�XS�WKH�QHFHVVLW\�RI� LPSURYLQJ�WKH�ZHOIDUH�VLWXDWLRQ�RI� WKH�
SRSXODWLRQ�DQG�DW�WKH�VDPH�WLPH�UHVWRULQJ�IRUHVW�VWDQGV�LQ�RUGHU�WR�UHGXFH�WKH�QHJDWLYH�LPSDFWV�
RI� WKH� VHYHUH� GHIRUHVWDWLRQ�� 6WDUWLQJ� SRLQW� IRU� DFWLYLWLHV� DUH� WKH� VORSLQJ� DUHDV�� FODVVLILHG� DV�
IRUHVW� ODQGV�� 'H� IDFWR�� WKHVH� DUHDV� DUH� RIWHQ� VWRFNHG�ZLWK�&RFRV� QXFLIHUD� RU� GRPLQDWHG� E\�
&RJRQ�JUDVV��,PSHUDWD�F\OLQGULFD���'LUNVPH\HU��������'HFUHDVLQJ�VRLO�IHUWLOLW\��D�ORZ�GHPDQG�
RI�FRSUD�RQ�WKH�ZRUOG�PDUNHW�WKDW�UHVXOWHG�LQ�D�SULFH�FDYH�LQ�DQG�UHGXFHG�SURGXFWLYLW\�GXH�WR�
WKH� KLJK� DJH� RI� WKH� SDOPV� DUH� UHGXFLQJ� WKH� HFRQRPLF� LQFHQWLYHV� IRU� LQYHVWLQJ� LQ� FRFR�
SODQWDWLRQV��5HYHQXHV� IURP�JUDVV�SDWFKHV� DUH�PDUJLQDO� DV�RQO\� OLPLWHG�JUD]LQJ� LV� DSSOLFDEOH�
�'LUNVPH\HU��������
�
+HQFH� WKHUH� LV� DQ� XUJHQW� QHHG� WR� LPSURYH� DJULFXOWXUDO� DQG� VLOYLFXOWXUDO� V\VWHPV��1XPHURXV�
IDFWV� LQGLFDWH� D� KLJK� SRWHQWLDO� IRU� LPSURYLQJ� WKH� HFRORJLFDO� DQG� HFRQRPLF� VLWXDWLRQ� RI� WKH�
SHRSOH�RQ�/H\WH�ZLWK�DJURIRUHVWU\�EDVHG�DIIRUHVWDWLRQV�V\VWHPV���
�
&RPSDULQJ�WKH�HFRQRPLF�IHDVLELOLW\�RI�D�YDULHW\�RI�³5DLQIRUHVWDWLRQ�)DUPLQJ´�VLWHV��5)��ZLWK�
DQ� DIIRUHVWDWLRQ� VFKHPH� RI� H[RWLF� $FDFLD� PDQJLXP�� FRPELQHG� ZLWK�0XVD� WH[WLOLV�� DOORZV�
GLIIHUHQWLDWLQJ� LQ�GHWDLO� DPRQJ�GLVWLQFW� GLIIHUHQW� DJUR�VLOYLFXOWXUDO� V\VWHPV��)XUWKHUPRUH�� WKH�
DQDO\VLV�RI�WKH�SURMHFW�5)�VLWH�PLJKW�DOVR�EH�LQWHUHVWLQJ�DV�WKH�DVVXPSWLRQV�IURP�'LUNVPH\HU�
FDQ�QRZ�EH�SURYHQ�E\�HPSLULFDO�GDWD��
�
�
�
�
�
�
�
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���0HWKRGRORJ\�RI�&RVW�%HQHILW�$QDO\VLV�
&RVW�%HQHILW�$QDO\VLV��&%$��LV�DSSOLHG�DV�DQ�LQVWUXPHQW�IRU�SROLF\�DGYLFH�LQ�RUGHU�WR�HYDOXDWH�
SXEOLF� SURMHFWV� IURP� WKH� YLHZSRLQW� RI� HFRQRPLF� HIILFLHQF\�� :LWKLQ� WKH� IUDPH� RI� SXEOLF�
DGPLQLVWUDWLRQ�� LW� UHVHPEOHV� WKH� LQYHVWPHQW� DQDO\VLV� RI� D� SULYDWH� ILUP�� &%$� LV� DSSOLHG� IRU�
ILQDQFLDOO\� VLJQLILFDQW� SURMHFWV� WKDW� DUH� QRW� VWHHUHG� E\� SULFH� PHFKDQLVPV� EXW� E\� SROLWLFDO�
GHFLVLRQV�� $� &%$� LV� XVHG� WR� GHWHUPLQH� WKH� DGYDQWDJHV� DQG� GLVDGYDQWDJHV� WKDW� UHVXOW� IURP�
SXEOLF�PHDVXUHV���
�
)RU� WKLV� SXUSRVH�� DGYDQWDJHV� DQG� GLVDGYDQWDJHV� HLWKHU� RI� D� VLQJOH� SURMHFW� DUH� DVVHVVHG� RU�
GLIIHUHQW� SURMHFWV� RU� GLIIHUHQW� LPSOHPHQWDWLRQV� RI� WKH� VDPH� SURMHFW� DUH� UDQNHG� DFFRUGLQJ� WR�
WKHLU�SURSHUWLHV��7R�REWDLQ�D�UHVXOW��DOO�SRVLWLYH�DQG�QHJDWLYH�HIIHFWV�RI�HDFK�SURMHFW�DUH�SRROHG�
DQG�FRQYHUWHG�LQWR�PRQHWDU\�XQLWV�WR�DFKLHYH�FRPSDUDELOLW\��$V�UHVXOW��D�VLQJOH�YDOXH��WKH�QHW�
EHQHILW��LV�EHLQJ�FDOFXODWHG�IRU�HDFK�SURMHFW��$�SROLWLFDO�UHFRPPHQGDWLRQ�IRU�D�SURMHFW�VKRXOG�
RQO\�EH�SURQRXQFHG�LI�LWV�QHW�EHQHILW�LV�SRVLWLYH��%HUJHQ�HW�DO����������
�
����8QGHUO\LQJ�SULQFLSOHV��
7KH� LQVWUXPHQW¶V� WKHRUHWLFDO� EDFNJURXQG� LV� EDVHG� RQ� SULQFLSOHV� RI� WKH� ZHOIDUH� WKHRU\��
$VVXPLQJ�VFDUFLW\�RI�UHVRXUFHV��LQGLYLGXDO�KRXVHKROGV�RU�ILUPV�DUH�XUJHG�WR�DFW�HIILFLHQWO\�LQ�
RUGHU�WR�DYRLG�SURGLJDOLW\��*LYHQ�WKH�VLWXDWLRQ�RI�WRWDO�FRQFXUUHQFH��WKLV�EHKDYLRXU�ZLOO�OHDG�WR�
DQ� HIILFLHQW� DOORFDWLRQ� RI� UHVRXUFHV� �+DQXVFK� ������� )URP� WKH� YLHZSRLQW� RI� HFRQRPLF�
HIILFLHQF\�� WKH�GHVFULEHG�VLWXDWLRQ�ZRXOG�QRW� UHTXHVW�DQ\�SXEOLF� LQWHUIHUHQFH��3XEOLF�SURMHFWV�
WKDW� DUH�PDLQO\� JRYHUQHG� E\� SROLWLFDO� GHFLVLRQV� XVXDOO\� GR� QRW� DFKLHYH� WKLV� SRVLWLYH� VHWWLQJ�
EHFDXVH� PDUNHW� PHFKDQLVPV� IRU� FHUWDLQ� JRRGV� �HVSHFLDOO\� IRU� SXEOLF� RQHV�� PLJKW� IDLO� RU�
PDUNHWV� IRU� WKRVH� JRRGV� GR� QRW� H[LVW� DW� DOO�� &RQVLGHULQJ� HFRQRPLF� VFDUFLW\�� D� &%$� KHQFH�
IROORZV�WKH�JRDO�WR�H[DPLQH�SURMHFWV�IRU�HIILFLHQF\��%HUJHQ�HW�DO��������
�
0DUNHW� DQDO\VLV� RI� D� SULYDWH� ILUP� DQG� &%$� IXOILO� WKH� VDPH� WDVNV� EXW� DUH� LPSOHPHQWHG� IRU�
GLIIHUHQW� VFRSHV�� ,PSRUWDQW� GLIIHUHQFHV� DUH� D�� WKH�PDQQHU� UHVRXUFHV� DUH� DOORFDWHG� DQG�E�� WKH�
PHWKRG� RI� YDOXDWLRQ� RI� SURMHFW� LPSDFWV�� 3ULYDWH� ILUPV� EDVH� WKHLU� GHFLVLRQV� DERXW� UHVRXUFH�
DOORFDWLRQ� RQ� PDUNHW� PHFKDQLVP� ZKLOH� SXEOLF� SURMHFWV� DUH� GULYHQ� E\� SROLWLFDO� GHFLVLRQV� RU�
FRPPLWPHQWV�� :KLOVW� SULYDWH� ILUPV� RQO\� XWLOLVH� PDUNHW� SULFHV� WR� GHWHUPLQH� SURMHFW� HIIHFWV��
&%$�GHSHQGV�RQ�WKH�FDOFXODWLRQ�RI�VKDGRZ�SULFHV�DQG�RSSRUWXQLW\�FRVWV��+DQXVFK��������
�
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3URMHFW� HYDOXDWLRQ� LQ� GHYHORSLQJ� FRXQWULHV� IDFHV� SDUWLFXODU� SUREOHPV� DV� GLIIHUHQWLDWLRQ�
EHWZHHQ� SXEOLF� DQG� SULYDWH� DVVHVVPHQW� LV� XVXDOO\� QRW� FOHDUO\� GHPDUFDWHG�� ,Q� WKRVH� FDVHV�� D�
&%$� GRHV� QRW� RQO\� FRQVLGHU� SURMHFWV� WKDW� SURYLGH� SXEOLF� JRRGV� EXW� FRPSULVHV� HFRQRPLF�
YHQWXUHV�WKDW�DUH�QRUPDOO\�LQFOXGHG�LQ�WKH�SULYDWH�VHFWRU��
�
7KH� WZR� PDLQ� UHDVRQV� IRU� WKLV� EOXUUHG� ERXQGDU\� DUH� D�� IDLOXUH� RI� PDUNHW� DOORFDWLRQ�
PHFKDQLVPV� GXH� WR� PRQRSRO\� RI� PDUNHWV�� RIILFLDO� SULFH� UHJXODWRU\� SURFHGXUHV� RU� H[WHUQ�
HIIHFWV� DQG� PRUHRYHU� E�� LQWHQVLYH� VWDWH� DFWLYLW\� DV� LQYHVWRU� RU� WR� SURYLGH� LQIUDVWUXFWXUH�
IDFLOLWLHV�� 7KLV� VHFRQG� UHDVRQ� JDLQV� VSHFLDO� LPSRUWDQFH� LI� RUJDQLVDWLRQV� FRQGXFWLQJ�
GHYHORSPHQW�FRRSHUDWLRQ��H�J���.I:��:RUOGEDQN��HWF���SURYLGH�JUDQWV�RU�ORDQV�IRU�LQYHVWPHQW�
�%HUJHQ�HW�DO���������
�
&RVW�%HQHILW�$QDO\VLV� LV�EDVHG�XSRQ�DQ�DQWKURSRFHQWULF�SRLQW�RI�YLHZ��7KHUHIRUH��RQO\�WKRVH�
DGYDQWDJHV� DQG� GLVDGYDQWDJHV� WKDW� FDXVH� HIIHFWV� E\� WKH� FRQFHUQHG� SHRSOH� DUH� LQFOXGHG��
)XUWKHUPRUH��&%$�XWLOLVHV�FRQVXPHUV¶�VRYHUHLJQW\�WR�GHWHUPLQH�SURMHFW�LPSDFWV��7KDW�PHDQV�
WKDW� RQO\� WKH� FRQVXPHUVC� DSSUHFLDWLRQ� RI� WKH� SXEOLF� SURMHFW� LV� LPSRUWDQW�� 1HLWKHU� SROLWLFDO�
SUHIHUHQFHV� QRU� H[SHUW� DGYLFHV� DUH� UHOHYDQW� IRU� WKH� HYDOXDWLRQ� RI� WKH� SURMHFW�� (YDOXDWLRQ� RI�
FRVWV�DQG�EHQHILWV�LV�H[FOXVLYHO\�GRQH�E\�FRQFHUQHG�SHRSOH�DQG�QRW�E\�WKLUG�SDUWLHV��,Q�RUGHU�WR�
PHDVXUH�HFRQRPLF�ZHOIDUH��DOO�LQGLYLGXDO�SRVLWLYH�DQG�QHJDWLYH�HIIHFWV�DUH�VXPPHG�XS�DQG�WKH�
QHW� ZHOIDUH� FKDQJH� RI� D� SURMHFW� LV� EHLQJ� FDOFXODWHG�� 7KXV�� PHDVXUHPHQW� RI� ZHOIDUH�
FRQVHTXHQFHV�EDVH�RQ� DQ� LQGLYLGXDOLVWLF� SRLQW� RI�YLHZ��$GGLWLRQDOO\�� WKH�³� ��SULQFLSOH´� LV�
DSSOLHG�� ZKLFK� LPSOLHV� WKDW� WKH� WRWDO� QHW�HIIHFW� LV� PRUH� LPSRUWDQW� WKDQ� SRVVLEOH� QHJDWLYH�
HIIHFWV� IRU� VLQJOH� SHUVRQV�� ,I� WKH� SURMHFW� LV� DFKLHYLQJ� DQ� RYHUDOO� SRVLWLYH� QHW� EHQHILW�� SHRSOH�
EHQHILWLQJ� IURP� LW� FRXOG� FRPSHQVDWH� WKH� RQHV� WKDW� DUH� ³ORVLQJ´� EHQHILWV� VR� WKDW� ILQDOO\�
HYHU\RQH�LV�DFKLHYLQJ�D�KLJKHU�WRWDO�ZHOIDUH��%HUJHQ�HW�DO������������������
�
7KH� VFRSH� RI� D�&%$�KDV� WR� EH� OLPLWHG� ERWK� LQ� WLPH� DQG� VSDFH��7KH� WHPSRUDO� GLPHQVLRQ� LV�
XVXDOO\� GHWHUPLQHG� E\� WKH� FKRVHQ� SODQQLQJ� KRUL]RQ� RI� WKH� FRQFHUQHG� SURMHFW� ZKHUHDV� WKLV�
FRXOG� EH� H[WHQGHG� WR� IXUWKHU� JHQHUDWLRQV� �+DQXVFK� ������� 7KH� JHRJUDSKLF� GLPHQVLRQ� LV�
GHGXFHG� E\� WKH� UDQJH� RI� WKH� SURMHFW� LPSDFWV� ZKHUHXSRQ� PRVW� &%$V� DUH� UHVWULFWHG� RQ� D�
QDWLRQDO�RU�HYHQ�UHJLRQDO�OHYHO�DQG�DUH�VHOGRP�DSSOLHG�RQ�DQ�LQWHUQDWLRQDO�OHYHO��%HUJHQ�HW�DO��
�������
�
�
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,PSDFWV� RI� DQ� LQ� IDFW� SURMHFW� FDQ� EH� GHVFULEHG� DV� WKH� GLIIHUHQFH� EHWZHHQ� WKH� VLWXDWLRQ�ZLWK�
SURMHFW�DQG�WKH�RQH�ZLWKRXW�SURMHFW���$SSO\LQJ�WKLV�³:LWK�DQG�:LWKRXW�3ULQFLSOH´��RQH�KDV�WR�
DWWHQG� WKDW� VHWWLQJV� WHQG�QRW� WR�EH� VWDWLF� EXW� DUH� OLNHO\� WR�FKDQJH�RYHU� WKH�SODQQLQJ�KRUL]RQ��
7KLV�FRXQWV�HVSHFLDOO\� IRU� IRUHVWU\�SURMHFWV� WKDW�XVXDOO\� UXQ�RYHU�D� ORQJ�SODQQLQJ�KRUL]RQ�� ,I�
FKDQJHV� ZLOO� QRW� EH� LQFOXGHG� LQ� D� &%$�� HIIHFWV� DUH� OLNHO\� WR� EH� RYHU�� RU� XQGHUHVWLPDWHG�
�%HUJHQ� HW� DO�� �������$V� D�PDWWHU� RI� FRXUVH�� RQO\� HIIHFWV� WKDW� DUH� FDXVHG� E\� WKH� SURMHFW� DUH�
LQFOXGHG�LQ�WKH�DQDO\VLV��+DQXVFK������������������
�
����6WUXFWXUH�RI�&RVW�%HQHILW�$QDO\VLV�
7KLV�RQ�KDQG�&RVW�%HQHILW�$QDO\VLV�DERXW�DIIRUHVWDWLRQV�V\VWHPV�LQ�/H\WH���3KLOLSSLQHV�LV�VHW�
XS�IROORZLQJ�WKH�VWUXFWXUH�SURSRVHG�E\�+DQXVFK����������
� 7DEOH����6WUXFWXUH�RI�D�&RVW�%HQHILW�$QDO\VLV��&%$����DGDSWHG�IURP�+DQXVFK���������
�

�6WUXFWXUH�RI�D�&RVW�%HQHILW�$QDO\VLV��&%$�������� 'HILQLWLRQ�RI�UHOHYDQW�FRQVWUDLQWV����� 6HOHFWLQJ�IHDVLEOH�DOWHUQDWLYHV����� 'HWHUPLQDWLRQ�RI�SURMHFW�LPSDFWV����� 'LVFRXQWLQJ�FRVWV�DQG�EHQHILWV��WHPSRUDO�KRPRJHQLVDWLRQ������ &RPSDULQJ�FRVWV�DQG�EHQHILWV�RI�WKH�VHOHFWHG�DOWHUQDWLYHV����� &RQVLGHULQJ�ULVN�DQG�XQFHUWDLQW\������ )LQDO�UDQNLQJ�RI�WKH�DOWHUQDWLYHV�������� ��)LUVW��D�WKHRUHWLFDO�H[SODQDWLRQ�DQG�EDFNJURXQG�ZLOO�EH�JLYHQ�IRU�HDFK�FKDSWHU��FKDSWHU�����WR�
����� EHIRUH� JRLQJ� LQWR� GHWDLOV� RI� WKH� DQDO\VHG� IRUHVWU\� SURMHFWV� LQ� /H\WH�� 3KLOLSSLQHV� LQ� WKH�
FKDSWHUV���WR�������
��
�
�
�
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����'HILQLWLRQ�RI�UHOHYDQW�FRQVWUDLQWV�
7KH�FKRLFH�RI�GLIIHUHQW�SURMHFW�DOWHUQDWLYHV�LV�OLPLWHG�E\�D�YDULHW\�RI�FRQVWUDLQWV�WKDW�UHIOHFW�WKH�
VHWWLQJV�RI�DQ�HFRQRP\��+HQFH��FHUWDLQ�DVSHFWV�RI�SURMHFWV�RU�SURMHFWV�DV�D�ZKROH�FDQ�QRW�EH�
UHDOLVHG�GXH�WR�QDWXUDO�UHVWULFWLRQV��VRFLDO�RU�SROLWLFDO�DJUHHPHQWV�DQG�ODZV��7KHVH�VHWWLQJV�DUH�
OLNHO\�WR�YDU\�LQ�WLPH�DQG�IURP�FRXQWU\�WR�FRXQWU\��+DQXVFK��������5HOHYDQW�FRQVWUDLQWV�ZHUH�
FODVVLILHG�DQG�GHVFULEHG� LQ�JHQHUDO� LQ� WKH� IROORZLQJ�FKDSWHUV������� WR�������DQG�ZLOO�EH�GHDOW�
ZLWK�LQ�GHWDLO�IRU�WKH�DQDO\VHG�DIIRUHVWDWLRQ�VFKHPHV�LQ�FKDSWHU���������
�
������3K\VLFDO�FRQVWUDLQWV�
7KLV� WHUP� HQFRPSDVVHV� WKH� FHQWUDO� HOHPHQWV� RI� WKH� SURGXFWLRQ� IXQFWLRQ�� WKH� QDWXUDO� DQG�
WHFKQLFDO�UHODWLRQ�EHWZHHQ�SURGXFWLRQ�IDFWRUV��ODERXU�DQG�FDSLWDO��DQG�WKH�UHVXOWLQJ���SURGXFHG�
JRRGV��7R�RYHUFRPH�D�SRVVLEOH�VKRUWDJH�RI�FHUWDLQ�SURGXFWLRQ�IDFWRUV��WKDW�ZRXOG�UHVXOW�LQ�D�
ORZHU�DPRXQW�RI�SURGXFHG�JRRGV��LQ�WKH�GRPHVWLF�HFRQRP\��PLVVLQJ�IDFWRUV�FDQ�EH�LPSRUWHG�
IURP� DEURDG� �%HUJHQ� HW� DO�� ������� ,Q� WKH� IUDPH� RI� WKLV� &%$�� QDWXUDO� VHWWLQJV� �H�J��� VRLO�
FRQGLWLRQ�� FOLPDWH�� ZDWHU� VXSSO\�� FRQFXUUHQFH� ZLWK� RWKHU� YHJHWDWLRQ�� OLJKW� FRQGLWLRQV�� HWF���
SOD\�D�PDMRU�UROH�DV�WKH\�DUH�OLPLWLQJ�WKH�JURZWK�RI�WUHH�VSHFLHV�DQG�DJULFXOWXUDO�FURSV������������
�
������)LQDQFLDO�FRQVWUDLQWV�
%XGJHW� UHVWULFWLRQV� IRU� SXEOLF� SURMHFWV� DUH� XVXDOO\� GHWHUPLQHG� E\� WKH� GHFLVLRQV� RI� WKH�
UHVSRQVLEOH� SROLWLFDO� DFWRUV�� 3URMHFW� DOWHUQDWLYHV� H[FHHGLQJ� WKLV� EXGJHWDU\� IUDPH� FDQ� QRW� EH�
LQFOXGHG�LQ�WKH�&%$��6LQFH�WKH�FRVWV�RI�SURMHFWV�FDQ�±LQ�PRVW�FDVHV��RQO\�EH�GHWHUPLQHG�DIWHU�
KDYLQJ�FDUULHG�RXW�D�&%$��H[DFW�VWDWHPHQWV�UHJDUGLQJ�FRVWV�RI�SURMHFWV�FDQ�RQO\�EH�JLYHQ�DIWHU�
LPSOHPHQWDWLRQ�� ,I� LW� EHFRPHV� REYLRXV� WKDW� D� SURMHFW� H[FHHGV� WKH� EXGJHWDU\� ERXQGDULHV� EXW�
DFKLHYHV�D�KLJK�QHW�EHQHILW�� WKH�SROLWLFDO�GHFLVLRQ�PDNHU�VKRXOG�FRQFHUQ�DQ�H[WHQVLRQ�RI� WKH�
ILQDQFLDO�UHVRXUFHV��%HUJHQ�HW�DO���������
���
������-XULGLFDO�FRQVWUDLQWV�
3ODQQLQJ�DQG�LPSOHPHQWDWLRQ�RI�SXEOLF�SURMHFWV�PXVW�IXOILO�WKH�UHTXLUHPHQWV�RI�WKH�YDOLG�ODZV�
DQG� UHJXODWLRQV� �SURSHUW\� ODZV�� HQYLURQPHQWDO� FRQVHUYDWLRQ� ODZV�� HWF���� 3URMHFWV�� YLRODWLQJ�
WKRVH�FRQVWUDLQWV��DUH� WR�EH� UHMHFWHG��6KRXOG�D�FHUWDLQ�SURMHFW��WKDW� LV�QRW� LQ� WKH�IUDPH�RI� WKH�
MXULGLFDO�IUDPH��DFKLHYH�D�KLJK�QHW�EHQHILW��RQH�VKRXOG�FRPPXQLFDWH�WKH�HFRQRPLF�ORVV��GXH�WR�
QRW�UHDOLVLQJ�WKH�SURMHFW��WR�WKH�UHVSRQVLEOH�SROLWLFDO�GHFLVLRQ�PDNHU��%HUJHQ�HW�DO������������
�
�
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������$GPLQLVWUDWLYH�FRQVWUDLQWV�
$GPLQLVWUDWLYH�FRQVWUDLQWV�PDLQO\�UHODWH�WR�WKH�FDSDFLW\�DQG�FDSDELOLW\�RI�UHOHYDQW�DXWKRULWLHV�
�H�J��� VXSSO\� RI� LQIRUPDWLRQ�� PDSV� DQG� H[WHQVLRQ� VHUYLFHV��� $� GLIIXVH� RU� YHU\� FRPSOLFDWHG�
VWUXFWXUH�RI�DXWKRULWLHV�FRXOG�DOVR�DJJUDYDWH�RU�HYHQ�KLQGHU�SURMHFW�DOWHUQDWLYHV��%HUJHQ�HW�DO��
�������
�
������3ROLWLFDO�FRQVWUDLQWV�
&RVW�EHQHILW� DQDO\VLV�H[DPLQHV�SURMHFW� DOWHUQDWLYHV�RQ� WKH�EDFNJURXQG�RI�HFRQRPLF�VFDUFLW\��
,WV�JRDO�LV�WR�GHWHUPLQH�WKH�DOWHUQDWLYH�ZLWK�WKH�KLJKHVW�QHW�ZHOIDUH�HIIHFW��7KLV�JRDO�GRHV�QRW�
DOZD\V�FRLQFLGH�ZLWK�DOO�SROLWLFDO�JRDOV� WKDW�PLJKW� LQFOXGH�FHUWDLQ�PLQLPXP�UHTXLUHPHQWV�RI�
RWKHU�DVSHFWV��JHQGHU�LVVXHV��HFRORJLFDO�DQG�VWUDWHJLF�DVSHFWV�RU�VXSSRUWLQJ�PLQRULWLHV��HWF����,I�
LW� LV� REYLRXV�� WKDW� RQH� RU� PRUH� RI� WKRVH� PLQLPXP� UHTXLUHPHQWV� DUH� QRW� PHW� E\� D� FHUWDLQ�
DOWHUQDWLYH��WKLV�DOWHUQDWLYH�ZLOO�SUREDEO\�EH�UHMHFWHG�DW�ILUVW�KDQG��%HUJHQ�HW�DO��������������
�
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����6HOHFWLQJ�IHDVLEOH�DOWHUQDWLYHV�
7KH�TXDOLW\�DQG�VRXQG�DSSOLFDWLRQ�RI�D�&%$��DQG�PRUHRYHU�LWV�UHVXOWV�WKDW�DUH�GLUHFW�DGYLVHV�
IRU�SROLF\�PDNHUV��VWURQJO\�GHSHQGV�RQ� WKH�VHOHFWHG�DOWHUQDWLYHV� �+DQXVFK��������7KLV�&%$�
RQO\�FRQVLGHUV�IRUHVWU\�SURMHFWV��EHLQJ�PRUH�SUHFLVH�DJURIRUHVWU\�SURMHFWV��DV�DOWHUQDWLYHV���
�
$�EURDG�GHILQLWLRQ�RI�WKLV�SULVWLQH�ODQG�XVH�LV�JLYHQ�E\�1$,5��LQ�%RHKQHUW���������
³$JURIRUHVWU\�LV�D�FROOHFWLYH�QDPH�IRU�ODQG�XVH�V\VWHPV�DQG�SUDFWLFHV�ZKHUH�WUHHV�DQG�VKUXEV�
DUH�GHOLEHUDWHO\�XVHG�RQ�WKH�VDPH�ODQG�PDQDJHPHQW�XQLW�ZLWK�DJULFXOWXUDO�FURSV�RU�DQLPDOV�
HLWKHU� LQ�VRPH�IRUP�RI�VSDWLDO�DUUDQJHPHQWV�RU� WHPSRUDO�VHTXHQFH�ZLWK�ERWK�HFRORJLFDO�DQG�
HFRQRPLFDO� LQWHUDFWLRQV�EHWZHHQ�GLIIHUHQW� FRPSRQHQWV�´�)ROORZLQJ�'LUNVPH\HU�� ODQG�XVH� LQ�
/H\WH�DV�RI������LV�GLYLGHG�DV�IROORZV���
�

7DEOH����$UHD�RI�ODQG�XVH�W\SHV�LQ�/H\WH�
7\SH�RI�ODQG�XVH� $UHD��KD�� $UHD�����
&RFRQXW�SODQWDWLRQ� �������� �����
6KUXE�DQG�*UDVVODQG� �������� �����
,UULJDWHG�ULFH� ������� �����
)RUHVW� ������� �����
2WKHU�$JULFXOWXUH� ������� ����
0LVFHOODQHRXV� ������� ����
727$/� �������� ������
��
,W�EHFRPHV�REYLRXV�WKDW�RQO\�D�PLQRU�SDUW�RI�/H\WH�LVODQG�LV�XVHG�IRU�IRUHVWV�RU�IRUHVW�UHODWHG�
ODQG�XVH�V\VWHPV��)RUHVW�UHVRXUFHV�LQ�WKH�3KLOLSSLQHV�GHFOLQHG�UDSLGO\�LQ�WKH�ODVW�FHQWXU\��VHH�
FKDSWHU� ��� DQG� '(15� ������ DQG� DOWKRXJK� SULYDWH� DQG� SXEOLF� HIIRUWV� DUH� XQGHUWDNHQ� IRU�
DIIRUHVWDWLRQV�SURMHFWV��'(15��������IRUHVW�UHVRXUFHV�GR�QRW�VHHP�WR�UHFRYHU�RU�HYHQ�H[SDQG��
�
7KHUHIRUH�DQ�HFRQRPLF�DQDO\VLV��FRPSDULQJ�D�FRPELQDWLRQ�RI�DQ�H[RWLF� WUHH�VSHFLHV� �$FDFLD�
PDQJLXP�� DQG�$EDFD� �0XVD� WH[WLOLV��ZLWK� DQ� DIIRUHVWDWLRQ� VFKHPH� WKDW�PDLQO\� IRFXVHV�RQ�D�
YDULHW\�RI�LQGLJHQRXV�WUHH�VSHFLHV�DQG�QXPHURXV�DJULFXOWXUDO�FURSV��PLJKW�EH�RI�KLJK�LQWHUHVW��
%RWK�DOWHUQDWLYHV�DUH�FRQVLGHUHG�WR�EH�HIIHFWLYH�PHDQV�WR�SUHYHQW�HURVLRQ��2WVDPR�HW�DO��������
6FKXOWH��������7KH� UHVXOW�PLJKW�VKRZ�ZKLFK�DOWHUQDWLYH� LV�DGYDQWDJHRXV� IURP�WKH�HFRQRPLF�
SRLQW�RI�YLHZ��XQGHU�ZKLFK�FRQGLWLRQV�WKHVH�DGYDQWDJHV�FDQ�EH�DFKLHYHG����
�
�
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����'HWHUPLQDWLRQ�RI�SURMHFW�LPSDFWV�
7KH�GHWHUPLQDWLRQ�RI�SURMHFW�LPSDFWV�LV�WKH�FHQWUDO�LVVXH�RI�D�&RVW�%HQHILW�$QDO\VLV��7KLV�FDQ�
EH� D� SUREOHPDWLF� WDVN� DV� D� ZLGH� UDQJH� RI� HIIHFWV�PLJKW� EH� LQFOXGHG�� )LUVW�� DOO� SRVLWLYH� DQG�
QHJDWLYH�HIIHFWV�UHVXOWLQJ�IURP�D�VSHFLILF�SURMHFW�KDYH�WR�EH�JDWKHUHG��6SHFLDO�FRQVLGHUDWLRQ�LV�
WR� EH� GUDZQ� WR� WKH�SRLQW� WKDW� DQ\� DGGLWLRQDO� LQSXW� RI� D� SURGXFWLRQ� IDFWRU� �WR� DFKLHYH�KLJKHU�
SURGXFWLRQ��ZLOO�OHDG�WR�D�ZLWKGUDZDO�RI�SURGXFWLRQ�IDFWRUV�RI�DQRWKHU�JRRG�DQG�KHQFH�UHGXFH�
WKH� UHVSHFWLYH� SURGXFWLRQ��ZKLFK�PLJKW� OHDG� WR� SULFH� FKDQJHV�� 7R� RYHUFRPH� WKLV� HYDOXDWLRQ�
SUREOHP��RQH�FDQ�DSSO\�WKH�FRQFHSW�RI�FRQVXPHUV¶�VXUSOXV��VHH���������%HUJHQ�HW�DO����������
�
,Q� FRQWUDVW� WR� ODUJH� VFDOH� SURMHFWV� WKDW� PLJKW� KDYH� HIIHFWV� RQ� PDUNHW� SULFHV�� VPDOO� VFDOH�
SURMHFWV�XVXDOO\�GR�QRW�KDYH�DQ\� LPSDFW�RQ�SULFHV��6PDOO�SURMHFWV� WKDW�RQO\�VOLJKWO\� LQFUHDVH�
WKH� VXSSO\� RI� FHUWDLQ� JRRGV� DUH� XQOLNHO\� WR� EH� UHVSRQVLEOH� IRU� SULFH� FKDQJHV� RI� WKHVH�JRRGV�
�H�J���VPDOO�DIIRUHVWDWLRQV�ZLOO�RQO\�VXSSO\�OLWWOH�WLPEHU���OXPEHU�LQ�IXWXUH���,W�FDQ�EH�DVVXPHG�
WKDW�WKH�ZLWKGUDZDO�RI�SURGXFWLRQ�IDFWRUV��IURP�WKH�SURGXFWLRQ�RI�³JRRG��´��DQG�WKH�UHVSHFWLYH�
DGGLWLRQDO�SURGXFWLRQ� �RI�³JRRG��´��KDV�QR� LQIOXHQFH�RQ�PDUNHW�SULFHV��+HQFH�QR�FKDQJH�RI�
FRQVXPHUVC� VXUSOXV� FDQ� EH� VWDWHG�� ,Q� WKHVH� FDVHV�� ZKHUH� RQO\� TXDQWLW\� FKDQJHV� FDQ� EH�
REVHUYHG��SURMHFW� LPSDFWV�KDYH�WR�EH�HYDOXDWHG�E\�WKH�PD[LPDO�PDUJLQDO�ZLOOLQJQHVV� WR�SD\��
7KH�PD[LPDO�PDUJLQDO�ZLOOLQJQHVV�WR�SD\�UHVHPEOHV�WKH�HTXLOLEULXP�SULFH�RI�WKH�³JRRG��´�DQG�
RI�³JRRG��´�RQ�WKHLU�UHVSHFWLYH�PDUNHWV�EHIRUH�WKH�SURMHFW�ZDV�LQLWLDWHG���
�
,QGLYLGXDO� HFRQRPLF�XQLWV�GHFLGH�RQ� WKHLU�RZQ�±EDVHG�RQ� WKHLU�SUHIHUHQFHV�DQG� UHVWULFWLRQV��
DERXW� WKHLU� GHPDQGHG� DPRXQW� RI� JRRGV� �FRQVXPHUV¶� VRYHUHLJQW\��� %\� FRPSDULQJ� WKH� SULFH�
ZLWK� WKHLU�ZLOOLQJQHVV� WR�SD\�� WKH\� DGDSW� WKHLU� GHPDQGHG�TXDQWLW\��&RQVHTXHQWO\� WKH�PDUNHW�
SULFH�FDQ�EH�VHHQ�DV�D�PHDVXUH�RI�XWLOLW\�DQG�FRVWV��LQ�FDVH�RI�UHGXFHG�TXDQWLWLHV����
�
8VLQJ� WKH� FRQFHSW� RI� FRQVXPHUVC� VXUSOXV� DV� D� PHDVXUH� RI� XWLOLW\� LPSOLHV� DQ� HTXLYDOHQW�
WUDQVIRUPDWLRQ�RI� XWLOLW\� XQLWV� LQWR�PRQHWDU\�XQLWV��7KLV� FDQ�RQO\�EH� UHDOLVHG�E\�DVVXPLQJ�D�
FRQVWDQW�PDUJLQDO�XWLOLW\�RI�LQFRPH��'HWHUPLQLQJ�WKLV�XWLOLW\�RI�LQFRPH�UHTXLUHV�GHWHUPLQDWLRQ�
RI�LQGLYLGXDO�XWLOLW\�FKDQJHV��$V�LQGLYLGXDOV�UHJDUG�XWLOLW\�LQ�GLIIHUHQW�ZD\V��LW�LV�DQ�REQR[LRXV�
WDVN� WR� GHWHUPLQH� LW� �+DQXVFK� ������� %HLQJ� H[SUHVVHG� LQ� RUGLQDO� YDOXHV�� XWLOLW\� FDQ� QRW� EH�
VXPPHG�XS�DQG�GRHV�QRW�DOORZ�IRU�GLVSOD\LQJ�FDUGLQDO�GLIIHUHQFHV��,Q�RUGHU�WR�RYHUFRPH�WKHVH�
SURSHUWLHV� RI� EHLQJ� LQGLYLGXDO� DQG� RUGLQDO�� RQH� FRXOG� FKRRVH� D� FRQVWDQW� XWLOLW\� OHYHO� DV� D�
UHIHUHQFH��%HUJHQ�HW�DO���������
�
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������0D[LPDO�PDUJLQDO�ZLOOLQJQHVV�WR�SD\�DQG�FRQVXPHUV¶�VXUSOXV�
)LJXUH��� VKRZV� WKH�HIIHFWV�RI�D�SURMHFW� WKDW�ZDV� LQLWLDWHG� WR�HQKDQFH�SURGXFWLRQ�RI�;���7KLV�
H[DPSOH�DVVXPHV�WKDW�SURGXFWLRQ�IDFWRUV�KDYH�WR�EH�ZLWKGUDZQ�IURP�WKH�SURGXFWLRQ�RI�JRRG�
;���

�
)LJXUH����0D[LPDO�PDUJLQDO�ZLOOLQJQHVV�WR�SD\�DQG�FRQVXPHUVC�VXUSOXV��%HUJHQ�HW�DO��������
�7KLV�ZLWKGUDZDO�UHGXFHV�WKH�VXSSO\�RI�;��DQG�HOHYDWHV�WKH�SULFH�IRU�;��IURP�S���WR�S����VHH�OHIW�
JUDSK�RI�)LJ�����2Q�WKH�JUDSK�RQ�WKH�ULJKW�KDQG�VLGH��ZH�VHH�ULVLQJ�VXSSO\�RI�;�� �GXH�WR� WKH�
DGGLWLRQDO�SURGXFWLRQ���$W� WKH�VDPH� WLPH�� WKH�SULFH� IRU�;��GURSV� IURP�S��� WR�S���� ,Q�RUGHU� WR�
HYDOXDWH� WKLV� QHZ� VLWXDWLRQ� IURP� WKH� YLHZSRLQW� RI� WKH� FRQVXPHU�� RQH� XVHV� WKH� FRQFHSW� RI�
FRQVXPHUVC� VXUSOXV� �'LIIHUHQFH� EHWZHHQ� ZLOOLQJQHVV� WR� SD\� DQG� SD\PHQW� REOLJDWLRQ���
5HJDUGLQJ�WKH�LQLWLDO�VHWWLQJ�ZLWKRXW�SURMHFW�� WKH�FRQVXPHUVC�VXUSOXV�FDQ�EH�GLVSOD\HG�E\�WKH�
DUHD� S��$%� IRU� ;�� DQG� IRU� ;�� E\� WKH� DUHD� S��()�� $IWHU� LPSOHPHQWDWLRQ� RI� WKH� SURMHFW� WKH�
FRQVXPHUVC�VXUSOXV�LQFUHDVHG�IRU�;��E\�WKH�DUHD�S��*(�S���DQG�GHFUHDVHG�IRU�;��E\�S��$&S����
,Q� WKLV� FDVH�� WKH� LQFUHDVH� RI� FRQVXPHUVC� VXUSOXV� IRU� ;�� LV� ODUJHU� WKDQ� WKH� GHFUHDVH� RI�
FRQVXPHUVC�VXUSOXV�IRU�;���KHQFH�WKH�RYHUDOO�QHW�EHQHILW�RI�WKH�SURMHFW�LV�SRVLWLYH��EHFDXVH�WKH�
VXP�RI�FRQVXPHUVC�VXUSOXV�RI�DOO�LQGLYLGXDOV�LV�ODUJHU�WKDQ�WKH�SDUWLDO�ORVV�IRU�;���%HUJHQ�HW�DO��
��������
�7KLV� H[DPSOH� DOVR� DOORZV� IRU� GHWHUPLQDWLRQ� RI� SURMHFW� LPSDFWV� E\� XVLQJ� WKH� FRQFHSW� RI�
PDUJLQDO�ZLOOLQJQHVV� WR� SD\�� 7KH� SURMHFW� FDXVHV� D� TXDQWLWDWLYH� UHGXFWLRQ� RI�;�� IURP�;�

�� WR�
;�

���0D[LPDO�ZLOOLQJQHVV�WR�SD\�IRU�WKLV�DPRXQW�XVHG�WR�EH�WKH�DUHD�;�
�$&;�

���7KLV�VSHFLILF�
DPRXQW� FDQ�EH� UHJDUGHG� DV� ORVV�RI� EHQHILWV��2Q� WKH�RWKHU�KDQG�� ORW� VL]H�RI�;�� LQFUHDVHV� �E\�
DGGLWLRQDO�SURGXFWLRQ�WKDW�LV�VXSSOLHG�E\�WKH�SURMHFW��IURP�;�

��WR�;�
���0D[LPDO�ZLOOLQJQHVV�WR�

SD\�IRU�WKLV�H[WUD�DPRXQW�RI�;��LV�WKH�DUHD�ERUGHUHG�E\�;�
�(*;�

���,I�WKH�ZLOOLQJQHVV�WR�SD\�RI�
DOO� LQGLYLGXDOV� IRU� WKH� DGGLWLRQDO� DPRXQW�RI�;�� H[FHHGV� WKH� ORVV�RI�EHQHILWV�E\� UHGXFLQJ� WKH�
DPRXQW�RI�;���WKHQ�WKH�SURMHFW�FDQ�EH�UHJDUGHG�DV�HFRQRPLFDOO\�EHQHILFLDO��
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������0DUNHW�SULFH�
3URGXFHUV�RI�JRRGV�FDQ�EH�DVVXPHG�WR�DFW�LQ�SURILW�PD[LPL]LQJ�ZD\��%\�FRPSDULQJ�PDUJLQDO�
SURGXFW� SULFH� DQG� FRVW� IRU� SURGXFWLRQ� WKH\� DGMXVW� WKHLU� DPRXQW� RI� VXSSO\�� +RUL]RQWDO�
DJJUHJDWLRQ�RI�DOO�VXSSO\��H�J���VXSSO\�RI�RQH�VLPLODU�JRRG�E\�D�QXPEHU�RI�SURGXFHUV��OHDGV�WR�
D�VLQJXODU�VXSSO\�FXUYH�RQ�WKH�PDUNHW���������

�
)LJXUH����0DUNHW�HTXLOLEULXP��%HUJHQ�HW�DO��������

�%RWK��GHPDQG�DQG�VXSSO\�FXUYH�H[SUHVV�SULFH��TXDQWLW\�UHODWLRQV��7KH�VWHHULQJ�YDULDEOH�LV�WKH�
SULFH��7KH�PDUNHW�LV�LQ�HTXLOLEULXP��LI�GHPDQG�DQG�VXSSO\�FXUYH�PHHW�HDFK�RWKHU��3RLQW�(�LQ�
)LJ�����$W�WKLV�SRLQW��VXSSO\�DQG�GHPDQG�DUH�TXDQWLWDWLYH�HTXDO�DQG�EX\HUV�DFFHSW�WR�SD\�SULFH�
S�IRU�WKH�DPRXQW�;��YLFH�YHUVD�SURGXFHUV�DJUHH�WR�VHOO�WKH�DPRXQW�;�IRU�SULFH�S��$JUHHLQJ�
YROXQWDULO\� RQ� WKH� PDUNHW� SULFH� S� JXLGHV� ERWK� SDUWLHV� ±YHQGRU� DQG� FRQVXPHU�� LQ� WKH�
IDYRXUDEOH� SRVLWLRQ� RI� JDLQLQJ� PD[LPXP� DGYDQWDJHV� RI� WKH� WUDGH�� )RU� SURMHFWV� WKDW� UHGXFH�
TXDQWLW\�RI�JRRGV�� WKH�PDUNHW�SULFH�S�FDQ�EH�HPSOR\HG� WR�GHWHUPLQH�GHULYLQJ�FRVWV� �GXH�WR�
WKDW� UHGXFWLRQ��� )RU� WKH� FDVH� RI� VXEVLVWHQFH� HFRQRP\� WKDW� LV� UHODWLYHO\� FRPPRQ� LQ�
GHYHORSPHQW�FRXQWULHV��H�J���VPDOO�VFDOH�VXEVLVWHQFH�IDUPLQJ���WKHUH�LV�QR�QHHG�WR�GLIIHUHQWLDWH�
EHWZHHQ�VHOI�FRQVXPHG�DQG�VROG�JRRGV��EHFDXVH�WKH�ILUVW�FRXOG�DFKLHYH�WKH�VDPH�SULFH�S�LI�
EHLQJ�VROG�RQ�D�PDUNHW��%HUJHQ�HW�DO�����������
�
������3URMHFW�HIIHFWV�WKURXJK�IDFWRU�ZLWKGUDZDO�DQG�SURYLVLRQ�
:KHQHYHU� SURGXFWLRQ� IDFWRUV� DUH� SDUWLDOO\� RU� FRPSOHWHO\� ZLWKGUDZQ� IURP� �RU� DGGHG� WR��
SUHOLPLQDU\�VWDJHV�RI�WKH�SURGXFWLRQ��SUREOHPV�LQ�WKH�PRQHWDU\�HYDOXDWLRQ�RQ�WKH�UHYHQXH�DQG�
WKH� FRVW� VLGH� DSSHDU� DV� WKHVH� IDFWRUV� FDQ� QRW� EH� DVVHVVHG� FRUUHFWO\�� 7KLV� UHGXFHG�DGGLWLRQDO�
SURGXFWLRQ�ZLOO�EH�YDOXDWHG�E\�WKH�FRQVXPHU��,Q�PRVW�FDVHV��LW� LV�H[WUHPHO\�GLIILFXOW�WR�WUDFN�
EDFN� ZLWKGUDZDO� RU� SURYLVLRQ� WR� WKH� FRQVXPHU�� +HQFH�� RQH� XWLOLVHV� WKH� SULFH� RI� WKH�
ZLWKGUDZQ�SURYLGHG� IDFWRU� IRU� PRQHWDU\� HYDOXDWLRQ�� 7KH� IDFWRU� SULFH� LV� DQ� H[SUHVVLRQ� IRU�
RSSRUWXQLW\�FRVWV�IRU�SURGXFWLRQ�IDFWRUV�WKDW�DUH�QRW�WUDGHG�RQ�PDUNHWV��7R�H[SODLQ�WKLV�VHWWLQJ�
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LQ�GHWDLO��ZH�KDYH�WR�WDNH�D�ORRN�DW�KRZ�SURILW�PD[LPL]LQJ�ILUPV�DFW�RQ�IDFWRU�PDUNHWV�ZKHQ�
XVLQJ�WKHLU�SURILW�PD[LPL]LQJ�FRQGLWLRQ����
�

)DFWRU�SULFH�  � PDUJLQDO�SURGXFW�LQ�WHUPV�RI�YDOXH� �
�

T� �  � S� ;�� 9�� � � � � �
�
7KH�IDFWRU�SULFH�RQ�WKH�OHIW�KDQG�VLGH�HTXDOV�WKH�PDUJLQDO�SURGXFW�LQ�YDOXH�WHUPV��GHWHUPLQHG�
E\�PXOWLSO\LQJ�WKH�SURGXFW�SULFH�S�E\�WKH�PDUJLQDO�SURGXFWLYLW\��ULJKW�KDQG�VLGH�RI�HTXDWLRQ���
7KH�PDUJLQDO�SURGXFWLYLW\� ;�� 9�UHYHDOV�WKH�TXDQWLWDWLYH�FKDQJH�RI�SURGXFWLRQ�RI�JRRG�;���LI�
WKH� LQSXW� RI�9� LV� LQFUHDVHG� E\� RQH� XQLW�� %\�PXOWLSO\LQJ� WKH�PDUJLQDO� SURGXFWLYLW\�ZLWK� WKH�
SURGXFW�SULFH�S��RQH�REWDLQV�WKH�PDUJLQDO�SURGXFW�LQ�WHUPV�RI�YDOXH��%HUJHQ�HW�DO����������
�
5HGXFLQJ�WKH�SURGXFWLRQ�IDFWRU�9�E\�RQH�XQLW�ZLOO�UHVXOW�LQ�D�UHGXFWLRQ�RI�WKH�SURGXFHG�JRRG�
;���7KH�LQIOXHQFH�RI�WKH�FRQVXPHU�ZLWKLQ�WKLV�FDOFXODWLRQ�LV�JLYHQ�E\�WKH�SURGXFW�SULFH�S��7KLV�
LV�WKH�PDUNHW�SULFH�WKDW�FRQVXPHUV�DUH�ZLOOLQJ�WR�SD\�IRU�WKLV�DPRXQW�RI�;���,I�WKH�SURGXFWLRQ�
IDFWRU�9� �WKDW� LV� GLUHFWO\� QHHGHG� IRU� WKH� SURGXFWLRQ� RI�;��� LV� UHPXQHUDWHG� DFFRUGLQJ� WR� WKH�
SURILW�PD[LPL]LQJ� FRQGLWLRQV� �VHH�(TXDWLRQ����� WKH�SULFH�T� FRQVWLWXWHV� WKH�RSSRUWXQLW\� FRVWV�
WKDW�GHULYH�IURP�WKH�ZLWKGUDZDO�RI�SURGXFWLRQ�IDFWRUV��7KXV��WKH�PDUJLQDO�SURGXFW�LQ�WHUPV�RI�
YDOXH�RI�D�IDFWRU�LV�RI�JUHDW�LPSRUWDQFH�WR�GHWHUPLQH�WKH�IDFWRUVC�RSSRUWXQLW\�FRVWV��%HUJHQ�HW�
DO���������������
�
������3URGXFWLRQ�IDFWRU�ODERXU�
7KH�SURGXFWLRQ� IDFWRU� ODERXU�KDV� WR�EH�HYDOXDWHG�E\�XVLQJ�RSSRUWXQLW\�FRVWV��8VXDOO\� WKLV� LV�
GHWHUPLQHG�E\�PXOWLSO\LQJ�WKH�DPRXQW�RI�ZRUNLQJ�KRXUV�ZLWK�WKH�KRXUO\�ZDJH��7KLV�SURFHGXUH�
FDQ� RQO\� EH� DSSOLHG� LI� ODERXU� LV� QHHGHG� WKDW�ZDV� IRUPHUO\� HPSOR\HG� LQ� DQRWKHU� SURGXFWLRQ�
VFKHPH�>DQG�ZKHUH�ODERXU�ZDV�SDLG�DFFRUGLQJ�WR�WKH�SURILW�PD[LPLVLQJ�FRQGLWLRQ��VHH�������@��
,I� WKH� SURMHFW� HPSOR\V� IRUPHU� XQHPSOR\HG�ZRUNHUV�� WKH� GHWHUPLQDWLRQ� RI� RSSRUWXQLW\� FRVWV�
UHTXLUHV� FRQVLGHULQJ� WKH� PDUJLQDO� SURGXFW� LQ� WHUPV� RI� YDOXH�� $VVXPLQJ� WKDW� XQHPSOR\HG�
ZRUNHUV� DUH� QRW� SDUWLFLSDWLQJ� LQ� WKH� SURGXFWLRQ� SURFHVV� OHDGV� WR� WKH� UHVXOW� WKDW� WKHLU�
FRQWULEXWLRQ� WR� WKLV� SURFHVV� LV� ]HUR� DQG� RSSRUWXQLW\� FRVWV� RI� HPSOR\LQJ� WKHP� LQ� D� SXEOLF�
SURMHFW�DUH�UDWKHU�ORZ��
�
��
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������3URGXFWLRQ�IDFWRU�FDSLWDO�
7KH�IDFWRU�FDSLWDO�LQFOXGHV�SURGXFWLRQ�IDFWRUV�WKDW�ZLOO�QRW�EH�GLVVLSDWHG�FRPSOHWHO\�GXULQJ�WKH�
SURMHFW� SHULRG� �H[DPSOH�� D� FKDLQVDZ�PLJKW� ODVW� ORQJHU� WKDQ� WKH� SURMHFW� LWVHOI�� IHQFHV�PLJKW�
RXWODVW� ORQJHU�DV� WKH�SURMHFW�GXUDWLRQ�HWF����6LQFH�FDSLWDO� LV�ERXQG�WR� WKHVH�PDFKLQHV�RU� ORQJ�
ODVWLQJ� IDFLOLWLHV� GXULQJ� WKH� SURMHFWVC� OLIHWLPH�� WKLV� FDSLWDO� FDQ� QRW� EH� XWLOLVHG� IRU� RWKHU�
SXUSRVHV��$V�WKLV�FDSLWDO�FRXOG�JHQHUDWH�IXUWKHU�LQFRPH�LI�EHLQJ�XWLOLVHG�IRU�RWKHU�PHDQV��WKLV�
IRUHJRQH�LQFRPH�KDV�WR�EH�LQFOXGHG�E\�PXOWLSO\LQJ�WKH�FDSLWDO�ZLWK�WKH�LQWHUHVW�UDWH��VHH��������
�����
������([WHUQDO�HIIHFWV�
,I� HFRQRPLF� DFWLRQV� RI� DQ\� HFRQRPLF� XQLW� �H�J��� ILUP�� LQGLYLGXDO� IDUPHU�� HWF��� LQIOXHQFH� WKH�
HFRQRPLF�DFWLYLW\�RI�DQRWKHU�RQH��ZLWKRXW�EHLQJ�UHIOHFWHG�E\�WKH�PDUNHW�PHFKDQLVP��H[WHUQDO�
HIIHFWV� DULVH�� 3XEOLF� SURMHFWV� FDQ� HLWKHU� OHDG� WR� SRVLWLYH� RU� QHJDWLYH� H[WHUQDO� HIIHFWV�� )RU� D�
&RVW�� %HQHILW� $QDO\VLV�� WKH� H[WUD� FRVWV� �� EHQHILWV� KDYH� WR� EH� FRQVLGHUHG�� TXDQWLILHG� DQG�
LQFOXGHG�LQ�WKH�DQDO\VLV�IURP�WKH�YLHZSRLQW�RI�WKH�FRQFHUQHG�LQGLYLGXDOV��%HUJHQ�HW�DO���������
�
������3XEOLF�JRRGV�
3XEOLF�JRRGV�DUH�GHILQHG�ZLWK�WKH�DWWULEXWHV�³QRQ�H[FOXGDELOLW\�RI�XWLOLVDWLRQ´�DQG�³QR�ULYDOU\�
RI�FRQVXPLQJ´��'XH�WR�WKHVH�SURSHUWLHV��WKHUH�LV�XVXDOO\�QR�PDUNHW�IRU�SXEOLF�JRRGV�DQG�KHQFH�
QR�PDUNHW�SULFH��&RQVHTXHQWO\��WKHUH�LV�QR�PDUNHW�SULFH�WR�EH�XVHG�IRU�HYDOXDWLRQ�SXUSRVHV��,Q�
RUGHU� WR� GHWHUPLQH� EHQHILWV� GHULYHG� E\� SXEOLF� JRRGV�� YDULRXV� GLUHFW� DQG� LQGLUHFW� HYDOXDWLRQ�
PHWKRGV�FDQ�EH�DSSOLHG��OLNH�&RQWLQJHQW�9DOXDWLRQ�0HWKRG��&KRLFH�([SHULPHQWV��7UDYHO�&RVW�
0HWKRG��$OWHUQDWLYH�&RVW�0HWKRG��HWF���VHH�DOVR�2OVFKHZVNL��������
�
������)RUHLJQ�H[FKDQJH�HIIHFWV�
)RUHLJQ� H[FKDQJH� HIIHFWV� KDYH� WR� EH� WDNHQ� LQWR� DFFRXQW� LI� SURGXFWLRQ� IDFWRUV� RI� WKH� SURMHFW�
QHHG�WR�EH�LPSRUWHG�IURP�DEURDG�RU�JRRGV�WKDW�DUH�SURGXFHG�ZLOO�EH�H[SRUWHG��,PSRUWV�ZRXOG�
OHDG� WR� IXUWKHU� H[SHQGLWXUH� RI� IRUHLJQ� FXUUHQF\� DQG� H[SRUWV� RI� JRRGV� ZRXOG� FDXVH� IRUHLJQ�
FXUUHQF\�HDUQLQJV�� ,Q�ERWK�FDVHV�� IRUHLJQ�H[FKDQJH�HIIHFWV�KDYH�WR�EH�FDOFXODWHG�LQ�GRPHVWLF�
FXUUHQF\���
�
&RPLQJ� XSRQ� IOH[LEOH� H[FKDQJH� UDWHV�� WKH� HIIHFWV� FDQ� GLUHFWO\� EH� FDOFXODWHG�ZLWK� WKH� DFWXDO�
H[FKDQJH�UDWH��:KHQ�XVLQJ�IL[HG�H[FKDQJH�UDWHV�±WKDW�DUH�RIWHQ�IRXQG�LQ�GHYHORSLQJ�FRXQWULHV�
��RQH�KDV�WR�FRQVLGHU�WKDW�DSSO\LQJ�WKHVH�H[FKDQJH�UDWHV�LV�OLNHO\�WR�RYHUHVWLPDWH�WKH�YDOXH�RI�
WKH�GRPHVWLF�FXUUHQF\��7KLV�LV�FULWLFDO��HVSHFLDOO\�LI�DQ�LPSRUW��H�J���PDFKLQH��LV�QHHGHG��8VLQJ�
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WKH� IL[HG�UDWH��RQH�XQGHUHVWLPDWHV� WKH�FRVWV��&RQVLGHULQJ�SURMHFWV� WKDW�SURGXFH�H[SRUW�JRRGV�
RQ�WKH�RWKHU�KDQG��LPSOLHV�WKH�WHQGHQF\�WR�XQGHUHVWLPDWH�WKH�UHYHQXHV�RQ�WKH�EHQHILW�VLGH��7R�
GHWHUPLQH� WKH� H[FKDQJH� UDWH� LQ� D� FRUUHFW�PDQQHU�� D� KLJKHU� VKDGRZ� H[FKDQJH� UDWH� KDV� WR� EH�
XVHG��,Q�GRLQJ�VR��FRVWV�IRU�SURMHFWV�WKDW�UHO\�RQ�IRUHLJQ�LPSRUWV�ULVH�DQG�UHYHQXHV�RI�SURMHFWV�
WKDW�SURGXFH�H[SRUW�JRRGV�LQFUHDVH��%HUJHQ�HW�DO��������������������
�
������'HWHUPLQDWLRQ�RI�FRVWV�DQG�EHQHILWV�
7KH�JDWKHULQJ�DQG�GHWHUPLQDWLRQ�RI�FRVWV�DQG�EHQHILWV�RI� WKH�FKRVHQ�DOWHUQDWLYHV� LV� WKH�PDLQ�
WDVN�RI�DQ\�&%$��&RVW�DQG�EHQHILWV�ZLOO�ODWHU�RQ�EH�GLVFRXQWHG�ZLWK�WKH�FKRVHQ�GLVFRXQW�UDWH�
�VHH�������&DVK�IORZ�WDEOHV�ZHUH�EHLQJ�FDOFXODWHG�ZLWK�0LFURVRIW�([FHO�VSUHDGVKHHWV�DQG�DOO�
ILJXUHV�DUH�JLYHQ�LQ�3KLOLSSLQH�3HVRV��3K3����
� �
�
�
����'LVFRXQWLQJ�FRVWV�DQG�EHQHILWV�
$V� ORQJ� DV� FRVWV� DQG� EHQHILWV� RI� D� SURMHFW� GR� RFFXU� LQ� WKH� VDPH� WHPSRUDO� SHULRG�� FRVWV� DQG�
EHQHILWV�FDQ�EH�VXPPHG�XS�DQG�EH�FRPSDUHG��&RQVLGHULQJ�ORQJ�WHUP�IRUHVWU\�SURMHFWV��ZKHUH�
FRVWV� DQG� EHQHILWV� XVXDOO\� RFFXU� DW� GLIIHUHQW� WLPH� SHULRGV�� FRVWV� DQG� EHQHILWV� KDYH� WR� EH�
ZHLJKWHG�E\�D� WHPSRUDO�DGMXVWPHQW�� LQ�RUGHU� WR�DFKLHYH�FRPSDUDELOLW\��+DQXVFK��������7KLV�
ZHLJKWLQJ� LV� H[HFXWHG� E\� GLVFRXQWLQJ� WKH� DGYDQWDJHV� DQG� GLVDGYDQWDJHV� WKDW� DSSHDU� LQ�
IROORZLQJ�SHULRGV�EDFN�WR�RQH�EDVLV�SHULRG��XVXDOO\�WKH�VWDUWLQJ�SHULRG���
�
$SSO\LQJ� ILVFDO�PDWKHPDWLFDO� IRUPXODV�� RQH� FDOFXODWHV� WKH� SUHVHQW� YDOXH� �39��� %\�
GLVFRXQWLQJ�� FRVWV� �&�� DQG� EHQHILWV� �%�� WKDW� RFFXU� LQ� ODWHU� SHULRGV� DUH� DWWULEXWHG�ZLWK� ORZHU�
YDOXHV�WKDQ�FRVWV�DQG�EHQHILWV�WKDW�RFFXU�LQ�QHDUHU�SHULRGV��������
� � � � � � � � ���7�39�&� �&����&�����G����&�����G����«��&7����G�7� ��&W�����G�W�� � � � � � ���������������W ��

� � � � � � ����������������������
7
�

39�%� �%����%�����G����%�����G����«��%7����G�7� ��%W�����G�W�� � � � � � � � ��W ��
7LPH�SHULRGV�DUH�ODEHOOHG�ZLWK�W ������«W�ZLWK�W ��DV�WKH�EDVLV�SHULRG��$SSOLHG�GLVFRXQW�UDWH�
LV� WHUPHG�G��(VWLPDWLRQ�RI� WKH�SUHVHQW�YDOXH�FRUUHVSRQGV� WR� WKH�SURFHGXUH�XVHG�IRU�G\QDPLF�
LQYHVWPHQW� FDOFXODWLRQV� �%HUJHQ� HW� DO�� ������� 7KH� IROORZLQJ� SDUWV� GHVFULEH� GLIIHUHQW�
DSSURDFKHV�WR�GHWHUPLQH�WKH�GLVFRXQW�UDWH��
�
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������,QGLYLGXDO�WLPH�SUHIHUHQFH�UDWH�
,QGLYLGXDOV�WHQG�WR�KDYH�D�SRVLWLYH�WLPH�SUHIHUHQFH�EHFDXVH�WKH�IXWXUH�LV�XQFHUWDLQ��$SSO\LQJ�
WKH� LQGLYLGXDO� WLPH� SUHIHUHQFH� UDWH� �,735�� FRUUHVSRQGV� WR� WKH� VR� IDU� DSSOLHG� FRQVXPHUV¶�
VRYHUHLJQW\�RI�WKH�&%$��*DLQLQJ�LQIRUPDWLRQ�DERXW�WKH�OHYHO�RI�WKH�,735��UHTXLUHV�GDWD�DERXW�
WKH�EHKDYLRXU�RI�KRXVHKROGV�RQ�FDSLWDO�PDUNHWV��,W�ZLOO�EHFRPH�HYLGHQW��DW�ZKLFK�LQWHUHVW�UDWH�
KRXVHKROGV�DUH�ZLOOLQJ�WR�VDYH�PRQH\�DQG�DW�ZKLFK�WKH\�DUH�ZLOOLQJ�WR�UDLVH�D�FUHGLW��$Q�LGHDO�
PDUNHW�ZRXOG�EULQJ�RXW�RQH�VLQJOH�LQWHUHVW�UDWH�WKDW�FRXOG�EH�XVHG�DV�GLVFRXQW�UDWH��6LQFH�WKLV�
LGHDO�VHWWLQJ�GRHV�QRW�H[LVW��LQWHUHVW�UDWHV�DUH�GLIIHUHQW�IRU�ORDQV�DQG�VDYLQJV���RQH�IDFHV�DJDLQ�
WKH�SUREOHP�RI�FKRRVLQJ�RQH�FHUWDLQ�LQWHUHVW�UDWH��%HUJHQ�HW�DO���������
�
������2SSRUWXQLW\�FRVW�UDWH�
7KLV�DWWHPSW�FRQFHQWUDWHV�RQ�WKH�SRVVLELOLWLHV�WR�LQFUHDVH�IXWXUH�FRQVXPSWLRQ�E\�VXUUHQGHU�RI���
FXUUHQW�FRQVXPSWLRQ���

�
)LJXUH����&XUUHQW�DQG�IXWXUH�FRQVXPSWLRQ��%HUJHQ�HW�DO��������

�
)LJXUH� �� LOOXVWUDWHV� WKLV� DSSURDFK� E\� GLVSOD\LQJ� WKH� FXUUHQW� FRQVXPSWLRQ� &W� RQ� WKH� [�
FRRUGLQDWHV� DQG� IXWXUH�FRQVXPSWLRQ�&W���RQ� WKH�\�FRRUGLQDWHV��$OO� FRPELQDWLRQV�RI�SRVVLEOH�
FRQVXPSWLRQ�DW�SUHVHQW�DQG� LQ� IXWXUH�DUH�GHQRWHG�E\� WKH� WUDQVIRUPDWLRQ�FXUYH�$%�� ,I�2'� LV�
FRQVXPHG�WRGD\��'%�UHPDLQV�DV�VDYLQJ�DQG�LV�XVHG�IRU�LQYHVWPHQWV��ZKLFK�DOORZV�IRU�IXWXUH�
FRQVXPSWLRQ� �&��:LWK� WKLV� SRVVLEOH� GHFLVLRQ�� SRLQW� (� RQ� WKH� WUDQVIRUPDWLRQ� FXUYH� ZLOO� EH�
DFKLHYHG��7KH�PDUJLQDO�UDWH�RI�WUDQVIRUPDWLRQ�LV�GHILQHG�E\�WKH�HTXDWLRQ��
�
� � � � _�G&W���G&W�_� �_�G&W���U����G&W_� ���U������
�
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7KH�RSSRUWXQLW\�FRVW� UDWH� U�GHWHUPLQHV� WKH�DPRXQW�RI�FRQVXPSWLRQ�XQLWV� WKDW�DUH�SRVVLEOH� LQ�
SHULRG� W��� EHFDXVH� RI� VXVSHQGLQJ� FRQVXPSWLRQ� IURP� W� WR� W��� �PDUJLQDO� SURGXFWLYLW\� RI� WKH�
FDSLWDO����
�
&XUYH���GLVSOD\V� WKH�LQGLIIHUHQFH�FXUYH�RI� WKH�KRXVHKROG��7KLV� LQGLIIHUHQFH�FXUYH�XQLILHV�DOO�
SRVVLEOH� FRPELQDWLRQV� RI� WKH� SUHVHQW� DQG� IXWXUH� FRQVXPSWLRQV� WKDW� DUH� YDOXHG� HTXDO� E\� WKH�
KRXVHKROG�� +HQFH�� WKH� LQGLIIHUHQFH� FXUYH� SURYLGHV� WKH� VDPH� OHYHO� RI� ZHOIDUH� IRU� WKH�
KRXVHKROG��7KH�PDUJLQDO�UDWH�RI�VXEVWLWXWLRQ�LV�GHILQHG�E\��
�
� � � � _�G&W���G&W�_� �_�G&W���L����G&W_� ���L�
�
ZLWK� L� GHWHUPLQLQJ� WKH� LQWHUHVW� UDWH�� DW� ZKLFK� KRXVHKROGV� DUH�ZLOOLQJ� WR� GHOD\� FRQVXPSWLRQ�
IURP�SHULRG���WR�SHULRG�����
�
3RLQW�(�LQGLFDWHV� WKH�VLWXDWLRQ�LQ�ZKLFK�WKH�PDUJLQDO�UDWH�RI�WUDQVIRUPDWLRQ����U�� �WJ� �DQG�
PDUJLQDO� UDWH� RI� VXEVWLWXWLRQ� ���L��  � WJ� � PHHW�� +HUH�� L� REWDLQV� WKH� VDPH� YDOXH� DV� U� ZKDW�
PHDQV��WKDW�WKH�RSSRUWXQLW\�FRVW�UDWH�HTXDOV�WKH�WLPH�SUHIHUHQFH�UDWH�RI�WKH�KRXVHKROGV����
�
$VVXPLQJ� DQ� LGHDO� FDSLWDO� PDUNHW�� RQO\� RQH� LQWHUHVW� UDWH� ZLOO� EH� DGMXVWHG� DFFRUGLQJ� WR� WKH�
PDUNHW�SULFH�WKHRU\��$V�DOUHDG\�VWDWHG�LQ��������FDSLWDO�PDUNHWV�GR�QRW�UHVHPEOH�LGHDO�PDUNHW�
FRQGLWLRQV�� ,Q�UHDOLW\��RSSRUWXQLW\�FRVW�UDWH�DQG�WLPH�SUHIHUHQFH�UDWH�GLIIHU�DQG�KHQFH��FKRLFH�
RI� WKH� ³FRUUHFW´� LQWHUHVW� UDWH� FDQ� QRW� EH� GHWHUPLQHG� DSSURSULDWH� WR� KRPRJHQLVH� FRVWV� RI�
SURMHFWV��%HUJHQ�HW�DO�������������
������
������6\QWKHWLF�GLVFRXQW�UDWH�
6LQFH� QR� XQLIRUP� LQWHUHVW� UDWH� IRU� WLPH� SUHIHUHQFH� DQG� RSSRUWXQLW\� FRVW� UDWH� H[LVWV��
LPSOHPHQWDWLRQ�RI�RQO\�RQH�LQWHUHVW�UDWH�ZRXOG�EOXU�WKH�UHVXOWV��7R�JHW�XQGLVWRUWHG�UHVXOWV��LW�LV�
SURSRVHG� WR� DGRSW� D� V\QWKHWLF� GLVFRXQW� UDWH� WKDW� LQFOXGHV� RSSRUWXQLW\� FRVW� UDWH� DQG� WLPH�
SUHIHUHQFH�UDWH��%HUJHQ�HW�DO���������
�
������6RFLDO�WLPH�SUHIHUHQFH�UDWH�
3UHVXPLQJ�VKRUW�VLJKWHGQHVV�DQG�FRQFHQWUDWLRQ�RQ�WKH�VHOI�LQWHUHVW�WR�WKH�KRXVHKROGV��UHGXFHV�
WKH� YDOXH� RI� SRVLWLYH� DQG� QHJDWLYH� HIIHFWV� WKDW� SURMHFWV� �H�J��� ODUJH� VFDOH� LQIUDVWUXFWXUH��
DIIRUHVWDWLRQV��PLJKW�EHDU�IRU�IXWXUH�JHQHUDWLRQV��7KLV�ZRXOG�UHVXOW�LQ�KLJK�LQWHUHVW�UDWHV�WKDW�
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PLJKW�UHGXFH�WKH�IHDVLELOLW\�RI�WKHVH�SURMHFWV��,Q�FDVHV�ZKHUH�SURMHFW�HIIHFWV�DUH�VXSSRVHG�WR�EH�
RI�KLJK�LPSRUWDQFH�WR�IXWXUH�JHQHUDWLRQV��D�ORZHU��VRFLDO�GLVFRXQW�UDWH�PLJKW�EH�XVHG��%HFDXVH�
WKH�VRFLHW\�DV�D�ZKROH�ZLOO�EHQHILW�IURP�WKLV�SURMHFW��VLQFH�LWV�WLPH�KRUL]RQ�LV�QRW�DV�OLPLWHG�DV�
WKH�LQGLYLGXDO�WLPH�KRUL]RQ��WKLV�DSSURDFK�FDQ�EH�VXEVWDQWLDWHG��6WLOO�WKH�UHVSRQVLELOLW\�IRU�WKH�
GHWHUPLQDWLRQ� DQG� WKH� FULWHULD� RI� VRFLDO� WLPH� SUHIHUHQFH� DUH� QRW� \HW� FOHDUHG� �%HUJHQ� HW� DO��
�������������
���
������&RQFOXVLRQ�
+DYLQJ�LQ�PLQG�WKH�IRXU�H[SODLQHG�DSSURDFKHV��OHDGV�WR�WKH�ILQGLQJ��WKDW�QR�³FRUUHFW³�GLVFRXQW�
UDWH� FDQ� EH�GHWHUPLQHG��7KH� LQGLYLGXDO� WLPH�SUHIHUHQFH� UDWH�ZRXOG� ILW� EHVW� DV� LW� IROORZV� WKH�
FRQFHSW�RI�FRQVXPHUV¶� VRYHUHLJQW\�EXW�FDQ�QRW�GHILQHG�FOHDUO\��$V�VHFRQG�EHVW�VROXWLRQ�� WKH�
LQWHUHVW� UDWH� RI� ORQJ� WHUP�� VWDWH� UXQ� VHFXULWLHV� LV� RIWHQ� DSSOLHG� �%HUJHQ� HW� DO�� ������� ,Q�
GHYHORSLQJ� FRXQWULHV�� RSSRUWXQLW\� FRVW� UDWH� DQG� LQGLYLGXDO� WLPH� SUHIHUHQFH� UDWH�PLJKW� GLIIHU�
FRQVLGHUDEOH�� ,QGLYLGXDO� WLPH�SUHIHUHQFH� UDWH�PLJKW�EH�YHU\�KLJK�� LI� D�SURMHFW� IRU�EDVLF� IRRG�
SURGXFWLRQ�VKRXOG�EH�HYDOXDWHG�DQG�RSSRUWXQLW\�FRVW� UDWH�PLJKW�EH�YHU\� ORZ�EHFDXVH�RI� ORZ�
FDSLWDO� SURGXFWLYLW\� �*|W]� FLWHG� LQ� %HUJHQ� HW� DO�� ������� ,Q� WKHVH� FDVHV� LW� LV� DGYLVDEOH� WR�
FRQVLGHU�GLIIHUHQW�GLVFRXQW�UDWHV�LQ�WKH�VHQVLWLYLW\�DQDO\VLV�WR�DYRLG�LQDGHTXDWH�DGYLFHV������
�
)LQDOO\��WKH�UHDO�LQWHUHVW�UDWH�KDV�WR�EH�GHWHUPLQHG��,I�UHDO�SULFHV�DUH�VHOHFWHG�IRU�WKH�&%$��WKH�
LQWHUHVW�UDWH�PXVW�DOVR�EH�FDOFXODWHG�LQ�UHDO�WHUPV�WR�DYRLG�DQ�LQWHUIHUHQFH�RI�QRPLQDO�DQG�UHDO�
YDOXHV�IRU�WKH�FDOFXODWLRQ�RI�WKH�1HW�3UHVHQW�9DOXH��5HDO�YDOXHV�H[FOXGH�LQIODWLRQ�UDWHV�DQG�WKH�
UHDO�LQWHUHVW�UDWH�FDQ�EH�FDOFXODWHG�E\�WKH�IROORZLQJ�IRUPXOD��%HUJHQ�HW�DO���������
�

,UW �LQW� W������ W�

��������������ZLWK�� LQW� �QRPLQDO�LQWHUHVW�UDWH�DQG�� W� �UDWH�RI�LQIODWLRQ��
�
�
�
�
�
�
�
�
�
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����&RPSDULQJ�FRVWV�DQG�EHQHILWV��
2QFH�DOO�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�DUH�LGHQWLILHG�DQG�GLVFRXQWHG�ZLWK�WKH�FKRVHQ�GLVFRXQW�
UDWH��FRVWV�DQG�EHQHILWV�DUH�FRPSDUHG��5HVXOWV�RI�WKH�FRPSDULVRQ�DUH�HLWKHU�UHFRPPHQGDWLRQ�RU�
UHMHFWLRQ� RI� D� VLQJOH� SURMHFW� RU� LQ� FDVH� RI� GLIIHUHQW� DOWHUQDWLYHV� WKH� FKRLFH� RI� WKH� PRVW�
EHQHILFLDO�RQH��)RXU�FULWHULD�WKDW�GHVFHQG�IURP�SULYDWH�LQYHVWPHQW�FDOFXODWLRQ�DUH�DSSOLHG��1HW�
SUHVHQW�YDOXH��EHQHILW�FRVW�UDWLR��LQWHUQDO�UDWH�RI�UHWXUQ�DQG�DQQXLW\��%HUJHQ�HW�DO���������������
�
������1HW�3UHVHQW�9DOXH��139��
7KH�GLIIHUHQFH�RI� WKH�GLVFRXQWHG�EHQHILWV�DQG�WKH�GLVFRXQWHG�FRVWV�RI�D�SURMHFW� LV�GHILQHG�DV�
WKH�139��7KH�DOUHDG\�NQRZQ�GLVFRXQWLQJ�IRUPXODV��VHH������DUH�DSSOLHG�IRU�LWV�GHWHUPLQDWLRQ��
� � � � ��� � �7�������������������7��������139� �39��%��39��&�� ��%W�����G�W���&W�����G�W�� � � � �� � W ��� �������������W ��

5HFRPPHQGDWLRQV�RI�SURMHFWV�VKRXOG�RQO\�EH�JLYHQ��LI�WKH�139�LV�SRVLWLYH��PHDQLQJ�WKDW�WKH�
EHQHILWV�RI�WKH�SURMHFW�RXWEDODQFH�WKH�FRVWV��,Q�FDVH�RI�D�YDULHW\�RI�SURMHFW�DOWHUQDWLYHV��139�LV�
WKH�EHVW�FULWHULRQ�DV� LW� LV�QRW�DIIHFWHG�E\�GLIIHUHQW�FRVW���EHQHILW�LQWHUSUHWDWLRQV�DQG�WKH�UHVXOW�
UHVHPEOHV�WKH�RYHUDOO�JDLQ�RI�ZHOIDUH��%HUJHQ�HW�DO����������
�
������%HQHILW�&RVW�5DWLR��%&5��
$V�WKH�QDPH�LPSOLHV��WKLV�FULWHULRQ�GHILQHV�WKH�UDWLR�RI�GLVFRXQWHG�EHQHILWV�DQG�GLVFRXQWHG�
FRVWV����

������������ �������������7��������������������������7�� � %&5� �39��%����39��&�� ���%W�����G�W���������&W�����G�W��
� � � � ������� �����������W ������������������������������������W ��

,I� WKLV� UDWLR� UHDFKHV� D� YDOXH� KLJKHU� WKDQ� RQH�� WKH� SURMHFW� FDQ� EH� FODVVLILHG� DV� EHLQJ�
DGYDQWDJHRXV��$OWKRXJK�UHO\LQJ�RQ�WKH�VDPH�SDUDPHWHUV�DV�139��WKLV�FULWHULRQ�LPSOLHV�VRPH�
VXEVWDQWLDO�SUREOHPV��&RVWV�PLJKW�EH�UHJDUGHG�DV�QHJDWLYH�EHQHILW�DQG�YLFH�YHUVD�EHQHILWV�DV�
UHGXFHG�FRVWV��UHVXOWLQJ�LQ�GLIIHUHQW�YDOXHV�RI�WKH�%&5��%HUJHQ�HW�DO����������
�
������,QWHUQDO�5DWH�RI�5HWXUQ��,55��
7KH� ,55�GHILQHV� WKH� VSHFLILF� LQWHUHVW� UDWH� WKDW� EDODQFHV� FRVWV� DQG�EHQHILWV��6HWWLQJ� WKH�139�
]HUR�DQG�FKDQJLQJ�WKH�LQWHUHVW�UDWH�WR�WKH�YDULDEOH�RI�LQWHUHVW�]��DOORZV�IRU�VROYLQJ�WKH�HTXDWLRQ�
IRU�]���
� � ���7� � ����������� � � 7� �������������������7�� 139� �����%W�&W�������]�W� ���������RU�UDWKHU� ��%W������]�W� ���&W������]�W����� � ��W �� � � � � W �� � �W ��
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7KH�,55�LV�FRPSDUHG�ZLWK�D�UHIHUHQFH�LQWHUHVW�UDWH��3URMHFWV�FDQ�EH�UHFRPPHQGHG�LI�WKH�,55�
LV� KLJKHU� WKDQ� WKH� UHVSHFWLYH� UHIHUHQFH� UDWH�� 'XH� WR� LWV� DOJHEUDLF� IRUP� DQG� WKH� SUREOHP� RI�
FKRRVLQJ�WKH�³ULJKW´�UHIHUHQFH�LQWHUHVW�UDWH��,55�PLJKW�OHDG�WR�SUREOHPDWLF�UHVXOWV��%HUJHQ�HW�
DO����������
�
������$QQXLW\��$1��
139� UHSUHVHQWV� WKH� VXP� RI� DOO� GLVFRXQWHG� EHQHILWV� WKDW� RFFXU� GXULQJ� WKH� OLIH� VSDQ� RI� WKH�
SURMHFW�� $QQXLW\� FDOFXODWLRQ� EDVHV� RQ� WKH� HTXDO� SRUWLRQLQJ� RI� WKLV� YDOXH�� 2QH� SRUWLRQ� LV�
DOORFDWHG� WR� HDFK� SHULRG� RI� WKH� SURMHFW� DQG� FDOOHG� $QQXLW\�� 7KH� VXP� RI� DOO� GLVFRXQWHG�
$QQXLWLHV�EULQJV�RXW�WKH�139��
�� � � � $1 139��>����L�7�L��������L�7���@������
�
�
�
�
����&RQVLGHULQJ�ULVN�DQG�XQFHUWDLQW\��
$EVROXWH� LQIRUPDWLRQ� FRQVLGHULQJ� WKH� SURMHFW� LPSDFWV� DUH� XVXDOO\� QRW� DYDLODEOH�� 7KHUHIRUH��
FRVWV� DQG� EHQHILWV� KDYH� WR� EH� GHWHUPLQHG� ZLWK� XQFHUWDLQW\�� 5LVN� LV� FKDUDFWHUL]HG� E\� DQ�
REMHFWLYHO\� RU� VXEMHFWLYHO\� GHWHUPLQHG� OLNHOLKRRG� ZKHUHDV� XQFHUWDLQW\� GRHV� QRW� UHO\� RQ�
OLNHOLKRRGV��%HUJHQ�HW�DO����������
�
������5LVN�
7KH� GHWHUPLQDWLRQ� RI� ULVN� GHSHQGV� RQ� D� FRPSLODWLRQ� RI� D� SUREDELOLW\� GLVWULEXWLRQ�� 7KLV�
SUREDELOLW\�HLWKHU�EDVHV�RQ�SDVW�REVHUYDWLRQV�RU�RQ�HGXFDWHG��SURIHVVLRQDO�JXHVVLQJ���
7KH� SUREDELOLW\� GLVWULEXWLRQ� GHILQHV� WKH� RFFXUUHQFH� RU� DEVHQFH� RI� FHUWDLQ� SURMHFW� LPSDFWV��
0XOWLSO\LQJ� WKLV� SUREDELOLW\� �3U�� ZLWK� WKH� LPSDFW� �H�J��� SURMHFW� RXWSXW� ;�� OHDGV� WR� WKH�
H[SHFWDWLRQ�YDOXH��%HUJHQ�HW�DO����������
�
� � � (�;�� �3U���;����3U���;����«�3U�Q�;�Q��
��
������8QFHUWDLQW\�
,I�QR�UHDVRQDEOH�SUREDELOLW\�GLVWULEXWLRQ�FDQ�EH�JLYHQ��LPSDFWV�RI�WKH�SURMHFW�DUH�XQFHUWDLQ�LQ�
WKH�QDUURZ�VHQVH��,Q�WKLV�FDVH��D�YDULHW\�RI�DSSURDFKHV�DUH�SRVVLEOH���
�
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��0D[LPD[�UXOH� ��FRQVLGHUV�WKH�PD[LPDO�DFKLHYDEOH�LPSDFW��KLJKHVW�PD[LPXP��EHVW��
��0D[LPLQ�UXOH� ��FRQVLGHUV�WKH�PLQLPDO�DFKLHYDEOH�LPSDFW��KLJKHVW�PLQLPXP��EHVW���
��+XUZLF]�UXOH� ��FRPELQDWLRQ�RI�0D[LPD[�DQG�0D[LPLQ��ZHLJKWLQJ�RI�ORZHVW�DQG����

KLJKHVW�UHVXOW�DQG�DJJUHJDWLQJ�WKHP�WR�RQH�YDOXH��
��/DSODFH�UXOH� ��DOO�HIIHFWV�DUH�FRQVLGHUHG�WR�KDYH�WKH�VDPH�SUREDELOLW\��6LWXDWLRQ�LV�

UHJDUGHG�DV�EHLQJ�XQGHU�ULVN��VHH�������
�
'HSHQGLQJ� RQ� WKH� ILQDQFLDO� VFDOH� RI� D� SURMHFW�� DQ� DSSURSULDWH� UXOH� VKRXOG� EH� DSSOLHG�� ,W� LV�
DGYLVDEOH� WR� XVH� UDWKHU� FRQVHUYDWLYH� DSSURDFKHV� �H�J��� 0D[LPLQ�� IRU� ILQDQFLDO� VLJQLILFDQW�
SURMHFWV�� ,Q� DQ\� FDVH� LW� LV� DGYLVDEOH� WR� FRQGXFW� D� VHQVLWLYLW\� DQDO\VLV�� &RQVHTXHQFHV� RI�
GLIIHUHQW� LQWHUHVW� UDWHV� FDQ� EH� WHVWHG� DQG� SRVVLEOH� HIIHFWV� RI� GLIIHUHQW� VFHQDULRV� �DSSDUHQW� DV�
FKDQJH� RI� 139�� FDQ� EH� VLPXODWHG�� 7KLV� DQDO\VLV� JHQHUDWHV� SURIRXQG� LQVLJKWV� LQWR� WKH�
FRQGLWLRQV�WKDW�DUH�LPSRUWDQW�IRU�DQ�HFRQRPLF�VXFFHVV�RI�D�SURMHFW����
�
����)LQDO�UDQNLQJ�RI�WKH�DOWHUQDWLYHV��
7KH�UHVXOW�RI�D�&%$�LV�JLYHQ�DV�RQH�YDOXH��WKH�1HW�3UHVHQW�9DOXH��139���ZKLFK�UHIOHFWV�WKH�
QHW�ZHOIDUH�HIIHFW�RI�D�SURMHFW��,I�FRVWV�RI�D�SURMHFW�DUH�ORZHU�WKDQ�EHQHILWV��WKLV�YDOXH�EHFRPHV�
SRVLWLYH��%\�FRPSDULQJ�WKH�139��DOWHUQDWLYH�SURMHFWV�FDQ�EH�UDQNHG��DQG��WKXV��D�VWDWHPHQW�FDQ�
EH�JLYHQ�FRQFHUQLQJ�WKH�HFRQRPLF�IHDVLELOLW\�DJDLQVW�WKH�EDFNJURXQG�RI�HFRQRPLF�VFDUFLW\�����
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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���'HILQLWLRQ�RI�UHOHYDQW�FRQVWUDLQWV�
�
����3K\VLFDO�FRQVWUDLQWV�
$�$FDFLD�PDQJLXP�DQG�0XVD�WH[WLOLV�
$FDFLD� PDQJLXP� EHORQJV� WR� WKH� IDPLO\� /HJXPLQRVDH�� VXE�IDPLO\� 0LPRVRLGHDH���
$��PDQJLXP�LV�QDWLYH�WR�$XVWUDOLD��,QGRQHVLD�DQG�3DSXD�1HZ�*XLQHD��EXW�QRZ�KDV�D�ODWLWXGLQDO�
UDQJH�IURP�����6�WR�����1�DQG�D�ORQJLWXGLQDO�UDQJH�IURP�����WR������(��,W�LV�FRQVLGHUHG�DV�D�
ORZ�HOHYDWLRQ� VSHFLHV� DVVRFLDWHG� ZLWK� UDLQ� IRUHVW� PDUJLQV� DQG� GLVWXUEHG�� ZHOO�GUDLQHG� DFLG�
VRLOV��S+�����������$OWLWXGLQDO�UDQJH�LV�IURP�VHD�OHYHO�WR�DERXW�����PHWHUV��ZLWK�DQ�XSSHU�OLPLW�
RI�����PHWHUV��,W�LV�W\SLFDOO\�IRXQG�LQ�WKH�KXPLG��WURSLFDO�ORZODQG�FOLPDWLF�]RQH�FKDUDFWHUL]HG�
E\� D� VKRUW� GU\� VHDVRQ� DQG� D� PHDQ� DQQXDO� UDLQIDOO� EHWZHHQ� ����� DQG� ����� PP�� $FDFLD�
PDQJLXP� FDQ� WROHUDWH� D�PLQLPXP�DQQXDO� UDLQIDOO� RI� �����PP��0HDQ�PRQWKO\� WHPSHUDWXUHV�
UDQJH� IURP� D� ORZ�RI� ������&� DQG� D� KLJK� RI�� �������&��7KRXJK� FRQVLGHUHG� DV� DQ� HYHUJUHHQ�
VSHFLHV��$��PDQJLXP�GRHV�QRW�JURZ�FRQWLQXRXVO\�WKURXJKRXW�WKH�\HDU��*URZWK�VHHPV�WR�VORZ�
RU�FHDVH�LQ�UHVSRQVH�WR�WKH�FRPELQDWLRQ�RI�ORZ�UDLQIDOO�DQG�FRRO�WHPSHUDWXUHV��'LHEDFN�RFFXUV�
GXULQJ�SURORQJHG�IURVW�������&���)DFW�1HW��������
�
0XVD� WH[WLOLV� EHORQJV� WR� WKH� IDPLO\�0XVDFHDH� DQG� LV� LQGLJHQRXV� WR� WKH� 3KLOLSSLQHV�� ,W� LV�
XVXDOO\�JURZQ�DV�D�WKLUG�SKDVH�FURS�LQ�IRUPHU�IRUHVWHG�DUHDV�LQ�UHJLRQV�EHORZ����P�D�V�O��DIWHU�
D� VODVK�DQG�EXUQ�DUHD�KDV�EHFRPH� WRR� LQIHUWLOH� IRU�FURSV� OLNH� ULFH�DQG�FRUQ�DQG� OHVV�QXWULHQW�
GHPDQGLQJ� FURSV� OLNH� FDVVDYD� �/DFXQD�5LFKPDQQ� ������� 7KH� FOLPDWH� LV� WURSLFDO� ZLWK� DQ�
DYHUDJH�WHPSHUDWXUH�RI�������&�DQG�D�ZHOO�GLVWULEXWHG�PHDQ�DQQXDO�SUHFLSLWDWLRQ�RI�����PP�
�*RHOWKHQERWK�	�*RHOWKHQERWK� �������$EDFD� LV� VHQVLWLYH� WRZDUGV�ZDWHU� ORJJLQJ� DQG� VWURQJ�
ZLQGV��,W�JURZV�EHVW�RQ�ZHOO�GUDLQHG�YROFDQLF�VRLOV��&XOWLYDWLRQ�UHTXLUHV�LQWHQVLYH�IHUWLOL]DWLRQ�
WKDW� VKRXOG� EH� DSSOLHG� EHIRUH� DQG� DIWHU� WKH� UDLQ\� VHDVRQ�� )HUWLOL]HUV� DUH� LQ�PDQ\� FDVHV� WRR�
H[SHQVLYH�IRU�VPDOO�VFDOH�IDUPHUV��KHQFH�SODQWDWLRQV�WHQG�WR�ORVH�LQ�IHUWLOLW\�DIWHU����\HDUV��7,)�
������� 6HHGOLQJ� PDWHULDO� LV� PRVWO\� SURGXFHG� E\� VODVKLQJ� WKH� FRUPV� RI� \RXQJHU� SODQWV� LQWR�
SLHFHV�DV�WLVVXH�FXOWLYDWLRQ�LV�UHODWLYHO\�H[SHQVLYH��7KHUHIRUH��SODQWLQJ�PDWHULDO�FDQ�EH�VFDUFH�
ZKHQ�QHZ�SODQWDWLRQV�DUH�WR�EH�SODQWHG��7,)��������
�
$EDFD�FDQ�ILUVW�EH�KDUYHVWHG�DIWHU����PRQWK�DQG�WUDQVSRUW�RI�WKH�VWHPV�RU�VWULSSHG�ILEUHV�FDQ�
EH�SUREOHPDWLF�GXH�WR�WKH�ODFN�RI�URDGV�LQ�WKH�UXJJHG�ODQGVFDSH��7KH�SURGXFWLRQ�RI�WKH�ILEUH�LV�
ODERXU�LQWHQVLYH�DQG�UHTXLUHV�EDUJDLQLQJ�RU�UHQWLQJ�D�PDFKLQH�WKDW�VWULSV�WKH�ILEUHV��7,)���������
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%XQFK\� WRS� GLVHDVH�� 0RVDLF� YLUXV� DQG� YDVFXODU� ZLOW� DUH� WKH� PRVW� GDQJHURXV� GLVHDVHV� WKDW�
PLJKW� DWWDFN� $EDFD�� (VSHFLDOO\� %XQFK\� WRS� GLVHDVH� LV� RI� HFRQRPLF� FRQFHUQ�� DV� EHIDOOHQ�
SODQWDWLRQV�PLJKW� ORRVH� ����RI� WKH�SODQW�PDWHULDO��7KLV�GLVHDVH� LV� WUDQVPLWWHG�E\� WKH� LQVHFW�
3HQWDORQLD� QLJURQHUYRVD� DQG� UHJXODWLRQ� RI� WKLV� SHVW� LV� LQ� PRVW� FDVHV� YHU\� GLIILFXOW� DQG�
H[SHQVLYH��7,)���������
�
$FDFLD� PDQJLXP� LV� PDLQO\� DWWDFNHG� E\� OHDI� HDWLQJ� LQVHFWV�� 3LQN� GLVHDVH� �&RUWLFLXP�
VDOPRQLFRU��DQG�SRZGHU\�PLOGHZ��2LGXP�VS���PLJKW�KDPSHU�WKH�JURZWK�RI�WKLV�WUHH�VSHFLHV��
7KH�ZRRG�TXDOLW\�PLJKW�EH� UHGXFHG�E\�KHDUW�URW��DQW�GDPDJHV��&DPSRQRWXV�VSS���DQG�ZRRG�
ERUHUV��;\VWHURFHUD�VSS���<RXQJ�SODQWV�DUH�H[SRVHG�WR�GHIROLDWLRQ�E\�+\SRPHFHV�VTXDPRVXV�
RU� DWWDFNHG� E\� VFDOH� LQVHFWV� RU� PHDO\� EXJV� �7,)� ������� $FDFLD� SODQWDWLRQV� DUH� KLJKO\�
VXVFHSWLEOH�WR�W\SKRRQV�DQG�VWURQJ�ZLQGV�DQG�$EDFD�ZLOO�EH�GDPDJHG�E\�ZLQGV�DV�ZHOO��7,)�
�������
��������
%�5DLQIRUHVWDWLRQ�IDUPLQJ�
'XH�WR�WKH�KLJK�DPRXQW�RI�WUHH�VSHFLHV��WKH�VLWH�GHPDQGV�IRU�³5DLQIRUHVWDWLRQ�)DUPLQJ´��5)��
DUH�YDU\LQJ�KLJKO\��7KH�S+�9DOXH�RI�WKH�DQDO\VHG�VLWHV�DUH�YDU\LQJ�EHWZHHQ�����DQG�����ZLWK�D�
PHDQ�RI�������DQG�WKH�&�1�UDWLR�RI�WKH�VRLO�UDQJHV�EHWZHHQ������DQG������ZLWK�D�PHDQ�RI������
�1HXVHO� 	� 6FKXPDFKHU� ������� &OLPDWLF� UHTXLUHPHQWV� DUH� JHQHUDOO\� WKH� VDPH� DV� IRU�0XVD�
WH[WLOLV��([RWLF�WUHH�VSHFLHV�VHHP�WR�EH�YXOQHUDEOH�WR�VWURQJ�ZLQGV�DQG�SDUWLDOO\�VXVFHSWLEOH�WR�
LQVHFW�GDPDJHV��6FKXOWH�������EXW�WKH�PDMRULW\�RI�WKH�SODQWHG�WUHH�VSHFLHV�LV�LQGLJHQRXV�WR�WKH�
3KLOLSSLQHV��%HUWUDP�������DQG�LV�WKRXJKW�WR�EH�ZHOO�DGRSWHG���
�
7KH�FHQWUDO� LVVXH�RI�HVWDEOLVKLQJ�D�5)�VLWH�VHHPV�WR�EH�WKH�FRUUHFW�FKRLFH�RI�WKH�WUHH�VSHFLHV�
IRU�WKH�VSHFLILF�VRLO�FRQGLWLRQV��HLWKHU�OLP\�RU�EDVDOWLF�VRLO�RULJLQ���6FKXOWH��������7KH�FKRLFH�
RI� WKH� ZHOO� DGRSWHG� WUHH� VSHFLHV� LV� FRQILQHG� WR� WKH� OLPLWHG� DYDLODELOLW\� RI� VHHGOLQJV��
3URSDJDWLRQ� DQG� VWRULQJ�RI� VHHGOLQJV�� HVSHFLDO� RI� WKH�'LSWHURFDUSDFHDH� VSHFLHV�� LV� VWLOO�YHU\�
FRPSOLFDWHG��2WVDPR�HW�DO��������:HLQODQG��������0RUHRYHU��WKH�KLJK�DPRXQW�RI�VSHFLHV�DQG�
WKH�ODFN�RI�NQRZOHGJH�DERXW�VSHFLILF�QXUVHU\�WHFKQLTXHV��KDPSHU� WKH�HIIHFWLYH�SURGXFWLRQ�RI�
SODQWLQJ�PDWHULDO��7KLV�ZDV�DOVR�RQH�UHDVRQ�ZK\�IRUHLJQ�VSHFLHV�ZHUH�DSSOLHG�LQ�WKH�EHJLQQLQJ�
RI� WKH� SURMHFW� �6FKXOWH� �������'XH� WR� WKH�KLJK�YDULHW\�RI� FURSV� DQG� WUHH� VSHFLHV�� QXPEHU�RI�
GLVHDVHV� RU� SHVWV� WKDW� PLJKW� KDPSHU� WKH� JURZWK� 5)� VSHFLHV� LV� FRQVLGHUDEOH� DQG� PLJKW� JR�
EH\RQG� WKH�VFRSH�RI� WKLV�FKDSWHU��3RVVLEOH�GLVHDVHV�DQG�SHVWV�DUH� OLVWHG�DQG�H[SODLQHG�LQ� WKH�
$SSHQGL[�,,��1HEHO���������
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����)LQDQFLDO�FRQVWUDLQWV�
6LQFH� WKH� DQDO\VHG� ODQG�XVH� IRUPV� DUH� QRW� SDUW� RI� D� SXEOLF� SURMHFW�� QR� EXGJHW� KDV� WR� EH�
FRQVLGHUHG��7KH�SUHVHQWHG�DIIRUHVWDWLRQV�VFKHPHV�DUH�DOUHDG\�LQ�SUDFWLFH��3D\LQJ�DWWHQWLRQ�WR�
WKH� HFRQRPLF� VLWXDWLRQ�RI� VXEVLVWHQFH� IDUPHUV�� ILQDQFLDO� FRQVWUDLQWV�SOD\�D�PDMRU� UROH��/RQJ�
WHUP� LQYHVWPHQWV� WKDW� GR� QRW� DFKLHYH� WLPHO\� QHDU� UHYHQXHV� DUH� KLJKO\� SUREOHPDWLF� DV� WKH�
IDUPHUV�XVXDOO\�GR�QRW�SRVVHVV�WKH�ILQDQFLDO�EDFNJURXQG�WR�SDVV�RQ�D�FRQVLGHUDEOH�DPRXQW�RI�
PRQH\�IRU�D�ORQJ�SHULRG��0RUHRYHU��ORDQV�RU�FUHGLWV�DUH�XVXDOO\�QRW�DYDLODEOH�IRU�VPDOO�VFDOH�
IDUPHUV�RQ�/H\WH��7,)���������
�
����-XULGLFDO�FRQVWUDLQWV�
$V�DOUHDG\�GLVFXVVHG�LQ�WKH�,QWURGXFWLRQ������RI�/H\WH¶V�ODQG�DUHD�LV�GHFODUHG�DV�IRUHVW�ODQG�
ZKHUH� VHWWOHPHQW� DQG� DJULFXOWXUDO� DFWLYLWLHV� DUH� RIILFLDOO\� SURKLELWHG�� ,OOHJDO� VXEVLVWHQFH�
IDUPHUV�ZKR�PLJKW�DSSO\�WKH�SUHVHQWHG�ODQG�XVH�IRUPV�DUH�DOZD\V�FRQFHUQHG�ZLWK�XQFHUWDLQW\�
DQG�ZLOO�SUREDEO\�QRW�FRQGXFW�WKHVH�ORQJ�WHUP�SURGXFWLRQ�V\VWHPV���
�
)RUHVWU\� SURMHFWV� LQ� WKH� 3KLOLSSLQHV� DUH� ILUVW� RI� DOO� FRQFHUQHG� E\� WKH� GLIIXVH� DQG� FKDQJLQJ�
UHJXODWLRQV� RQ� WLPEHU� ORJJLQJ�� 7LPEHU� ORJJLQJ� RQ� SULYDWH� ODQG� LV� UHJXODWHG� �UHVWULFWHG� WR�
SHUVRQDO� XVH�� DQG� UHTXLUHV� D� SHUPLW� IURP� WKH� 'HSDUWPHQW� RI� (QYLURQPHQWDO� DQG� 1DWXUDO�
5HVRXUFHV� �'(15��� 7KLV� SHUPLW� FKDUJHV� DURXQG� ���3K3� �3KLOLSSLQHV�3HVR�� SHU� WUHH� DQG� ���
3K3�IRU�RQH�VWHP�RI�FRFR�SDOP��)DUPHUV�XVXDOO\�KDYH�WR�VSHQG�DW�OHDVW�RQH�GD\�IRU�WUDYHOOLQJ�
WR� WKH� DFFRUGLQJ� DXWKRULW\� DQG� DSSO\LQJ� IRU� WKH� SHUPLW�� 0RUHRYHU�� ODFNLQJ� UHJXODWLRQ� DQG�
FRUUXSWLRQ�VHHP�QRW�WR�EH�H[FHSWLRQDO��+DUYHVWLQJ�SULYDWH�SODQWDWLRQV�RQ�D�FRPPHUFLDO�EDVLV�LV�
SHUPLWWHG�� '(15� SROLF\� ZDV� HYHQ� GHUHJXODWHG� E\� DOORZLQJ� SULYDWH� UHJLVWHUHG� IRUHVWHUV� WR�
FRQGXFW� LQYHQWRU\� DQG� VLJQ�SHUWLQHQW�GRFXPHQWV� IRU� VXEPLVVLRQ� WR� WKH�'(15�� ,W�XVHG� WR�EH�
WKDW� RQO\� '(15� SHUVRQQHO� ZHUH� DXWKRUL]HG� WR� FRQGXFW� VXFK� DFWLYLWLHV�� 7KLV� ZDV� GRQH�
SUHFLVHO\�WR�SURPRWH�WKH�HVWDEOLVKPHQW�RI�SULYDWH�SODQWDWLRQV��7KHUH�LV�VWLOO�D�QHHG�WKRXJK��WKDW�
VXFK�SULYDWH�SODQWDWLRQV�KDYH�WR�EH�VXUYH\HG��LQYHQWRULHG�DQG�UHJLVWHUHG�ZLWK�WKH�ORFDO�'(15�
RIILFH� �&(152���7KLV� LV� LQWHQGHG�WR�IDFLOLWDWH� WKH�LVVXDQFH�RI� WKH�FRUUHVSRQGLQJ�FXWWLQJ�DQG�
WUDQVSRUWDWLRQ�SHUPLW��HVSHFLDOO\�LI�WKH�VDLG�ORJV�RU�WLPEHU�ZLOO�EH�IRU�VDOH��
,Q�WKH�SDVW��LQGLYLGXDO�IDUPHUV�RFFXS\LQJ�DUHDV�ZLWKLQ�WKH�FODVVLILHG�WLPEHUODQG�DSSOLHG�IRU�D�
&HUWLILFDWH�RI�6WHZDUGVKLS�&RQWUDFW��&6&��XQGHU�WKH�,QWHJUDWHG�6RFLDO�)RUHVWU\�3URJUDPPH��
�,Q� ������ WKLV� SURJUDPPH� ZDV� LQWHJUDWHG� WRJHWKHU� ZLWK� VRPH� RWKHU� SURJUDPPHV� LQWR� WKH�
³&RPPXQLW\� %DVHG� )RUHVW� 0DQDJHPHQW´� �&%)0�� DV� WKH� QDWLRQDO� VWUDWHJ\� IRU� VXVWDLQDEOH�
IRUHVWU\� DQG� VRFLDO� HTXLW\� �)RUHVWV� DQG� &RPPXQLWLHV� ������� 7KLV� SURJUDPPH� DLPV� WR�
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DGPLQLVWHU�����RI�WKH�WRWDO�ODQG�PDVV�WR�SHRSOHV¶�RUJDQLVDWLRQ��,W�LV�DQ�DJUHHPHQW�EHWZHHQ�WKH�
RUJDQLVHG� FRPPXQLWLHV� �SHRSOHV¶� RUJDQLVDWLRQ�� DQG� WKH� '(15� WKDW� SURYLGHV� WHQXUH� ULJKW�
VHFXULW\�IRU����\HDUV��UHQHZDEOH�IRU�DQRWKHU����\HDUV�DQG�LQFHQWLYHV�WR�GHYHORS�DQG�WR�PDQDJH�
WKH�ODQG��EXW�LPSOLHV�FRPSOH[�DQG�WLPH�LQWHQVLYH�SURFHGXUHV�XQWLO�WKH�ILQDO�UHJLVWUDWLRQ�WDNHV�
SODFH��)RUHVWV�DQG�&RPPXQLWLHV��������
2QFH�DZDUGHG�ZLWK�WKH�&%)0�$JUHHPHQW��LQGLYLGXDO�PHPEHUV�RI�WKH�32�FRXOG�RSW�WR�DSSO\�
IRU� LQGLYLGXDO� SURSHUW\� ULJKWV� �,35�� FRYHULQJ� WKHLU� FXOWLYDWHG� RU� FODLPHG� ORWV� ZLWKLQ� WKH�
DZDUGHG� &%)0� DUHDV� �ZKLFK� LV� YHU\�PXFK� OLNH� WKH� &6&���$QRWKHU�PHFKDQLVP�ZKLFK�ZDV�
LQLWLDWHG� E\� D� ORFDO� JRYHUQPHQW� XQLW� LV� FR�PDQDJHPHQW�ZLWK� WKH�'(15��&RPPXQLW\� EDVHG�
ZDWHUVKHG� PDQDJHPHQW� LV� PDGH� WKURXJK� D� ³0HPRUDQGXP� RI� $JUHHPHQW´� �02$�� E\� DQG�
EHWZHHQ� WKH�/*8�DQG�ZLWK� WKH�'(15��7KLV�PHFKDQLVP�LV�D� IHDVLEOH�RSWLRQ�IRU�HPSRZHUHG�
/*8V��ZLOOLQJ�WR�DVVHUW�WKHLU�DXWKRULW\�ZLWKLQ�WKH�VFRSH�RI�WKH�/RFDO�*RYHUQPHQW�&RGH��7KHUH�
LV�QR� ODZ� WKDW�SURKLELWV� WKH�FXOWLYDWLRQ�RI�H[RWLF� WUHH�VSHFLHV� OLNH�$FDFLD�PDQJLXP��*PHOLQD�
DUERUHD�RU�/HXFDHQD�OHXFRFHSKDOD��7KH�ODWWHU�WZR�DUH�WKH�PRVW�DEXQGDQW�H[RWLF�WUHH�VSHFLHV�LQ�
5)�VLWHV���
�
����$GPLQLVWUDWLYH�FRQVWUDLQWV�
,QVWLWXWLRQV�DQG�H[WHQVLRQ�VHUYLFHV�IRU� WKH�IDUPHUV�DUH�SDUWO\�JLYHQ��7KH�,QVWLWXWH�RI�7URSLFDO�
(FRORJ\� �,7(�� DW� WKH� /68� SURYLGHV� SUDFWLFDO� KHOS� DQG� DGYLFHV� IRU� LQWHUHVWHG� IDUPHUV��
HVSHFLDOO\�IRU�5)�VLWHV�EXW�DOVR�IRU�$EDFD�FXOWLYDWLRQ���
�
6RPH�ILQGLQJV�RI�WKH�ILHOG�ZRUN�LQ�WKH�5)�VLWHV��H�J��IHZ�IUXLW�WUHHV��IHZ�LQWHUFURSV��WRR�KLJK�
VWHP� GHQVLW\� UHVXOWLQJ� LQ� LQVXIILFLHQW� OLJKW� FRQGLWLRQV� VHH� $SSHQGL[� ,,�� LQGLFDWH� WKDW� HLWKHU�
IDUPHUV�GR�QRW�IROORZ�JLYHQ�UHFRPPHQGDWLRQV�RU�WKDW�WKH�H[WHQVLRQ�VHUYLFH�LV�QRW�HIILFLHQW�LQ�
WHUPV�RI�JLYLQJ�SUHFLVH�LQVWUXFWLRQV��+HUH��D�FRPSUHKHQVLYH�DQG�FOHDU�JXLGHOLQH�LQFRUSRUDWLQJ�
D�VFKHGXOH�ZKHQ�WR�FDUU\�RXW�WKLQQLQJV�DQG�FXOWLYDWH�LQWHUFURSV�DQG�D�WUDLQLQJ�RI�WKH�QHFHVVDU\�
PHWKRGV�PLJKW�HQKDQFH�WKH�HFRQRPLF�RXWFRPH�RI�5)�VLWHV��VHH�����������
�
�����3ROLWLFDO�FRQVWUDLQWV�
$IIRUHVWDWLRQV� LQ� JHQHUDO� GR� QRW� LQWHUIHUH�ZLWK� SROLWLFDO� DLPV� LQ� WKH� 3KLOLSSLQHV��0RUHRYHU��
JRYHUQPHQWDO�DWWHPSWV�WR�UHFRYHU�WKH�UHVLGXDO�IRUHVWV�DQG�WR�H[SDQG�WKH�IRUHVW�FRYHU�DUH�D�SDUW�
RI�WKH�FXUUHQW�SROLF\��'(15��������(VSHFLDOO\�WKH�RFFXUUHQFH�RI�QDWXUDO�FDWDVWURSKHV�VXFK�DV�
ODQGVOLGHV�SOD\V�D�YLWDO�UROH�LQ�WKH�SUHVV�DQG�LQ�SROLWLFDO�GHEDWHV�DQG�GHPDQGV�WKH�QHFHVVLW\�WR�
SURPRWH�DIIRUHVWDWLRQV��%%&�����������
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�
7KH� PDLQ� GLIIHUHQFH� EHWZHHQ� JRYHUQPHQWDO� �UHSUHVHQWHG� E\� WKH� '(15�� DQG� IRUHLJQ�
DSSURDFKHV� �KHUH� UHSUHVHQWHG� E\� WKH� *7=� DQG� (8521$785�� OLHV� LQ� WKH� FKRLFH� RI� WUHH�
VSHFLHV��:KLOH� WKH� '�(�1�5�PDLQO\� SURPRWHV� IDVW� JURZLQJ�� H[RWLF� ³ZRQGHU� WUHHV´� �6FKXOWH�
������� WKH� *7=� DQG� FRQVHTXHQWO\� (8521$785� �1*2� WKDW� ILQDQFHV� 5)�SURMHFWV� DW� WKH�
PRPHQW��UDWKHU�IRFXV�RQ�D�UHQDWXUDOLVDWLRQ�RI�WKH�VLWHV�ZLWK�LQGLJHQRXV�WUHH�VSHFLHV��0DUJUDI�
	�0LODQ�������6FKXOWH���������
�
����)XUWKHU�FRQVWUDLQWV���
%HVLGHV� WKH� GLVFXVVHG� FRQVWUDLQWV�� KXPDQ� DFWLRQV� DUH� FUHDWLQJ� RU� LQWHUIHULQJ� ZLWK� SK\VLFDO�
FRQVWUDLQWV� IRU� 5)�� IDYRXULQJ� FRQGLWLRQV� IRU� EXVK� ILUHV� GXULQJ� WKH� GU\� VHDVRQ��
FRXQWHUSURGXFWLYH� GDPDJLQJ� RI� WUHH� VWHPV� ZLWK� FXWODVV� �³ERORV´�� DQG� RWKHU� LQWHUIHUHQFH� RI�
SHRSOH� LQ� WKH� VLWHV� �XQFRQWUROOHG� JUD]LQJ� RI� ZDWHU� EXIIDORV� �� ³FDUDEDRV´�� DQG� WKHIW� RI�
LQWHUFURSV�� IUXLWV� RU� ZRRG�� DUH� FRQVWLWXWLQJ� GLVWLQFW� SUREOHPV� IRU� 5)� DQG� PLJKW� UHGXFH� WKH�
LQFRPH�RI�5)�VLWHV�FRQVLGHUDEO\��1HEHO�������������������������
�
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���6HOHFWLQJ�IHDVLEOH�DOWHUQDWLYHV�
$V� DOUHDG\� PHQWLRQHG� LQ� ����� WKLV� DQDO\VLV� ZLOO� EH� OLPLWHG� WR� DJURIRUHVWU\� SURMHFWV�� 7KH�
IROORZLQJ� SDUW�ZLOO� URXJKO\� LQWURGXFH� SODQWDWLRQV�RI�$FDFLD�PDQJLXP� DQG�0XVD� WH[WLOLV� DQG�
GHVFULEH� LQ�GHWDLO� WKH�HOHYHQ�5)�VLWHV��$GGLWLRQDO� WR� WKH�HOHYHQ�DQDO\VHG�VLWHV�� WKH�SURMHFWLRQ�
IRU�5)�VLWHV��SUHSDUHG�E\�'LUNVPH\HU��������ZLOO�EH�LQFOXGHG�LQ�WKH�HFRQRPLF�DQDO\VLV��
�
����$FDFLD�PDQJLXP�DQG�0XVD�WH[WLOLV�
$FDFLD�PDQJLXP�LV�RQH�RI�WKH�PDMRU�IDVW�JURZLQJ�VSHFLHV�XVHG�LQ�SODQWDWLRQ�IRUHVWU\�SURJUDPV�
WKURXJKRXW�$VLD�DQG�WKH�3DFLILF��'XH�WR�LWV�UDSLG�JURZWK�DQG�WROHUDQFH�RI�YHU\�SRRU�VRLOV��$��
PDQJLXP�LV�SOD\LQJ�DQ�LQFUHDVLQJO\�LPSRUWDQW�UROH�LQ�HIIRUWV�WR�VXVWDLQ�FRPPHUFLDO�VXSSO\�RI�
WUHH�SURGXFWV��,W�KDV�UDSLG�HDUO\�JURZWK��DQG�FDQ�DWWDLQ�D�KHLJKW�RI����PHWHUV�DQG�D�GLDPHWHU�RI�
RYHU����FHQWLPHWUHV��)DFW�1HW��������$FDFLD�PDQJLXP� LV�ILUVW�SODQWHG��EXW�FDQ�DOVR�EH�VRZQ�
RQ�VWHHS�VORSHV��RQ�D�FOHDUHG�DUHD��LQLWLDO�VODVKLQJ�RI�,PSHUDWD�JUDVVHV��DW�D�VSDFLQJ�RI���[���P�
DQG�$EDFD�LV�SODQWHG�LQ�WKH�VDPH�\HDU�ZLWK�D�VSDFLQJ�RI���[��P��$��PDQJLXP�ZLOO�EH�IHUWLOLVHG�
LQ�WKH�ILUVW�DQG�VHFRQG�\HDU��)LUVW�WKLQQLQJ�LQ�WKH��WK�\HDU�ZLOO�UHGXFH�WKH�VSDFLQJ�WR���[���P��
$IWHU����\HDUV��WKH�URWDWLRQ�WLPH�HQGV�DQG�WKH�VWDQG�RI�$FDFLD�ZLOO�EH�KDUYHVWHG��OHDYLQJ�VRPH�
QXUVH�WUHHV�IRU�UHMXYHQDWLRQ�RI�WKH�VWDQG��7,)���������
�0XVD�WH[WLOLV�KDV�EHHQ�D�SDUW�LQ�WKH�WUDGLWLRQDO�DJULFXOWXUH�LQ�WKH�3KLOLSSLQHV�DQG�LWV�ILEUH�LV�DQ�
LPSRUWDQW� H[SRUW� JRRG� �/DFXQD�5LFKPDQQ� ������� $V� WKH� HFRORJLFDO� SDUDPHWHUV� RI� ERWK�
VSHFLHV� ZHUH� DOUHDG\� GLVFXVVHG� LQ� ����� WKLV� FKDSWHU� ZLOO� IRFXV� RQ� WKH� PDQDJHPHQW� RI� WKLV�
FRPELQHG� SODQWDWLRQ��0XVD� WH[WLOLV� UHTXLUHV� IHUWLOLVDWLRQ� EHIRUH� DQG� DIWHU� WKH� UDLQ\� VHDVRQ��
%HVLGHV�IHUWLOLVDWLRQ��PLQLPDO�ZRUN�KDV�WR�EH�LQYHVWHG�IRU�WKH�FXOWLYDWLRQ��$IWHU����PRQWKV��WKH�
ILUVW�KDUYHVW�FDQ�EH�UHFHLYHG�EXW�KDUYHVW� WR�IXOO�H[WHQG�LV�RQO\�SRVVLEOH�IURP�WKH��WK�\HDU�RQ��
$IWHU� ��� \HDUV��$EDFD� KDV� WR� EH� UHSODQWHG��7KH�PDLQ� SURGXFW� LV� WKH� ILEUH� RI� WKH� OHDYHV� DQG�
SVHXGR�VWHP��7,)����������
�7KH�3KLOLSSLQHV�DUH�WKH�PRVW�LPSRUWDQW�SURGXFHU�RI�$EDFD��SURGXFLQJ�DURXQG��������W��\HDU��
������W�$EDFD�ILEUHV������RQ�ZRUOG�PDUNHW��DUH�H[SRUWHG��0DLQ�LPSRUWHUV�RI�$EDFD�SURGXFWV�
DUH�WKH�8.��86$�DQG�6SDLQ��$QQXDO�H[SRUW�HDUQLQJV�IURP�$EDFD�SURGXFWV�DUH�WR�DPRXQW�WR����
PLOOLRQ�86����PHDQ�IURP�������������'RPHVWLF�SURGXFWV�RI�$EDFD�DUH�PDLQO\�SXOS�DQG�SDSHU�
������� �'XH� WR� WKH�KLJK�GRPHVWLF�DQG� LQWHUQDWLRQDO�GHPDQG�IRU� WKLV�ELRGHJUDGDEOH�PDWHULDO��
FXOWLYDWLRQ�DUHD�RI�WKLV�FURS�LQFUHDVHG�LQ�/H\WH�LQ�WKH�ODVW�\HDUV�IURP������KD��������WR�������
KD���������$V�D�FRQVHTXHQFH�WKHUHRI�SURGXFHG�TXDQWLW\�LQFUHDVHG�IURP������W�WR������W��7,)�
�������'DWD�DERXW�SODQWDWLRQ�DUHD�RU�ZRUOG�WUDGH�ZLWK�$FDFLD�PDQJLXP�ZDV�QRW�DYDLODEOH���
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����5DLQIRUHVWDWLRQ�IDUPLQJ�
,Q�WKH�HDUO\�����V��D�KROLVWLF�FRQFHSW�FDOOHG�³5DLQIRUHVWDWLRQ�)DUPLQJ´��5)��ZDV�GHYHORSHG�LQ�
WKH� ³9L6&$�*7=� $SSOLHG� 7URSLFDO� (FRORJ\� 3URJUDPPH´� E\� WKH� /68� �LQ� WKDW� WLPH� FDOOHG�
9L6&$�� WRJHWKHU� ZLWK� WKH� *HUPDQ� WHFKQLFDO� FRRSHUDWLRQ� �*7=�� �&HQL]D� HW� DO�� ������� 7KLV�
FRQFHSW� DLPV� WR� VXEVWLWXWH� D�� WKH� FRPPRQO\� XVHG� ³VODVK� DQG� EXUQ´�SUDFWLFHV� �LQ� WKH�
3KLOLSSLQHV� FDOOHG�� ³NDLQJLQ´�� DQG� E�� FRFRQXW� SODQWDWLRQV� WKDW� VXIIHU� IURP� GHFOLQLQJ�
SURGXFWLYLW\��'LUNVPH\HU�������E\�DQ�HVWDEOLVKPHQW�RI�D�PXOWL�OD\HU�FRQWLQXRXV�IRUHVW�FRYHU��
7KHVH� DIIRUHVWHG� VLWHV� DUH� VXSSRVHG� WR� IXOILO� D� YDULHW\� RI� VHUYLFHV�� VXFK� DV� SUHVHUYLQJ�
ELRGLYHUVLW\�� PDLQWDLQLQJ� WKH� ZDWHU� F\FOH� DQG� DYHUWLQJ� VRLO� HURVLRQ� ZKLOH� DW� WKH� VDPH� WLPH�
SURGXFLQJ�LQFRPH�E\�ZRRG�DQG�QRQ�ZRRG�SURGXFWV�IRU�WKH�ODQGRZQHU���ODQG�XVHU��&HQL]D�HW��
DO�� ������ 'LUNVPH\HU� ������� ,Q� ����������� WKLV� FRQFHSW� ZDV� LPSOHPHQWHG� RQ� WKH� IDUPHUV¶�
OHYHO�DQG����LQGLYLGXDO�IDUPHUV�DQG���IDUPHUV¶�DVVRFLDWLRQV�HVWDEOLVKHG�5)�VLWHV�RQ�WKHLU�ODQG�
�&HQL]D�HW��DO���������
�
:LWKLQ�WKH�IUDPH�RI�WKLV�&%$��HOHYHQ�RI�WKHVH�VLWHV�ZHUH�DQDO\VHG�E\�PHDQV�RI�IRUHVW�DQG�VRLO�
LQYHQWRULHV��(FRQRPLF�GDWD� LV�GHULYHG�IURP�LQWHUYLHZV�ZLWK� WKH� UHVSHFWLYH� IDUPHUV�DQG�IURP�
LQWHUYLHZV�FRQGXFWHG�E\�WKH�,QVWLWXWH�RI�7URSLFDO�(FRORJ\��,7(��/68���'DWD�DQG�DVVXPSWLRQV�
RI� WKH� PRGHO� 5)�VLWH� DUH� WDNHQ� RYHU� IURP� ODVW� \HDUV� &%$�� EDVHG� RQ� WKH� ILQGLQJV� DQG�
DVVXPSWLRQV�RI�'LUNVPH\HU���
�
'XH� WR� WKH� KLJK� YDULDELOLW\� EHWZHHQ� WKH� DQDO\VHG� VLWHV�� QR� VWUDWLILFDWLRQ� FRXOG� EH� DSSOLHG��
$WWHPSWV�WR�VWUDWLI\�WKH�VLWHV�E\�WKH�IRUPHU�ODQG�XVH��EDUH�JUDVV�ODQG�RU�FRFRQXW�VWDQG��IDLOHG��
DV� DOO� VLWHV� DUH� VWLOO�RU�ZHUH�RQFH� VWRFNHG�ZLWK�FRFR�SDOPV�DQG� LQIRUPDWLRQ�DERXW� WKH� LQLWLDO�
VSDFLQJ�RI�WKH�SDOPV�ZDV�QRW�DYDLODEOH�������
�
$IWHU� D� VKRUW� LQWURGXFWLRQ� RI� WKH� WUDGH� RI� IRUHVW� SURGXFWV�� WKH�PDQDJHPHQW� RI� WKLV� ODQG�XVH�
V\VWHP�ZLOO�EH�H[SODLQHG��)LUVW�D�PRGHO�RI�D�5DLQIRUHVWDWLRQ�IDUP��³5)�SURMHFWLRQ´��IDUP�ZLOO�
EH�EULHIO\� LQWURGXFHG�DV� LW� LV�WKH�EDVLV�IRU�WKH�DVVXPSWLRQV�XVHG�IRU�WKH�&%$�RI�'LUNVPH\HU��
)LQDOO\��WKH�DQDO\VHG�5)�VLWHV�DUH�SUHVHQWHG�EHIRUH�WKH�UHVXOWV�RI�WKH�ILHOG�VXUYH\�DUH�SUHVHQWHG�
DV�SURMHFW�LPSDFWV�LQ�FKDSWHU�����
�
,Q� WKH� \HDU� ����� SURGXFWLRQ� RI� ORJV� H[KLELWHG� D� VLJQLILFDQW� VORZGRZQ�ZLWK� �������P�� ORJV�
GRZQ�E\�������FRPSDUHG�WR�ODVW�\HDUV�SURGXFWLRQ�LQ�WKH�3KLOLSSLQHV��/LNHZLVH��SURGXFWLRQ�RI�
OXPEHU� GHFUHDVHG� E\� ������ WR� �������P��� �����PLOOLRQ� OLQHDU�PHWHUV� RI� UDWWDQ� SROHV�ZHUH�



� ����

SURGXFHG�LQ�������'(15��������1DWLRQ�ZLGH��WKHUH�DUH����VDZPLOOV�H[LVWLQJ�ZLWK�DQ�DQQXDO�
ORJ� UHTXLUHPHQW� RI� ����� PLOOLRQ� P��� 6PDOO� VDZPLOOV� DUH� DOVR� H[LVWLQJ� QXPHURXVO\� LQ� WKH�
3KLOLSSLQHV��'(15��������
��
/RJ�SULFHV�IRU�WKH�JURXS�RI�³3KLOLSSLQH�0DKRJDQ\´��'LSWHURFDUS�VSHFLHV��DUH�YDU\LQJ�ZLGHO\�
������������3K3� ��P���GHSHQGLQJ�RQ�TXDOLW\��GLPHQVLRQ��VSHFLHV�DQG� ORFDWLRQ�RI� WKH�WLPEHU�
PDUNHW���/XPEHU�SULFHV�DUH�UDWKHU�XQLIRUP��)DVW�JURZLQJ�ZRRG�VSHFLHV�OLNH�*PHOLQD�DUERUHD�
DFKLHYHG�SULFHV�DURXQG����3K3� ��ERDUG� IHHW�ZKLOH�'LSWHURFDUS�OXPEHU�ZDV�SULFHG�DURXQG����
3K3� ��ERDUG� IHHW� LQ� WKH�\HDU������ �'(15��������7KH� WRWDO� UHYHQXHV� IURP�IRUHVW�FKDUJHV�RQ�
ORJV�ZHUH�GHFUHDVLQJ�IURP������WR������E\�����WR��������PLOOLRQ�3K3��'(15��������
�
7KH� LQFUHDVH�RI�SRSXODWLRQ�DQG�SHUVRQDO� LQFRPH�ZLOO� LQFUHDVH�ORFDO�GHPDQG�IRU�ZRRG�LQ� WKH�
3KLOLSSLQHV�� 7KHUHIRUH� D� ODUJH� GRPHVWLF� PDUNHW� SRWHQWLDO� H[LVWV� LI� ZRRG� LV� XVHG� IRU�
FRQVWUXFWLRQ� SXUSRVHV�� 8WLOL]DWLRQ� RI� WURSLFDO� WLPEHU� IRU� EXLOGLQJ� SXUSRVHV� IDFHV� FXOWXUDO��
HFRQRPLF�DQG�WHFKQLFDO�FRQVWUDLQWV��ODFN�RI�NQRZOHGJH�DERXW�SK\VLFDO�SURSHUWLHV��XQFHUWDLQW\�
RI�ZRRG� VXSSO\�� DEVHQFH� RI� XWLOLW\� VWDQGDUGV�� SRRU�PDUNHWLQJ�� QRQ�GXUDELOLW\�RI� VRPH�ZRRG�
VSHFLHV�DQG�SRRU�SURFHVVLQJ�SURSHUWLHV�RI�VRPH�VSHFLHV���7KHUHIRUH�ZRRG�LV�PDLQO\�XVHG�IRU�
WHPSRUDU\� FRQVWUXFWLRQV� DQG� RQO\� WR� D� VPDOO� H[WHQW� IRU� SHUPDQHQW� KRXVLQJ�� 8WLOLVDWLRQ� RI�
DSSURSULDWH� WHFKQRORJ\�PLJKW� DGYDQFH� DIIRUGDEOH� DQG� FRPIRUWDEOH�KRXVLQJ� IRU�PDQ\�SHRSOH�
DQG�WKHUHIRUH�PLJKW�FRQWULEXWH�WR�UXUDO�GHYHORSPHQW��&KRQJ�	�$FKPDGL��������
�
������5DLQIRUHVWDWLRQ�IDUPLQJ�SURMHFWLRQ��IROORZLQJ�'LUNVPH\HU��
5HDOLVDWLRQ� RI� D� 5)� VLWH� LV� FRQILQHG� E\� WKH� DYDLODELOLW\� RI� VHHGOLQJV� �VHH� ������ ,I� GHVLUHG�
VHHGOLQJV� RU� SODQWV� DUH� QRW� DYDLODEOH�� D� WUHH� QXUVHU\� KDV� WR� EH� HVWDEOLVKHG� WR� SURYLGH� WKH�
QHFHVVDU\�DPRXQW�RI�WUHHV��7KH�HVWDEOLVKPHQW�RI�D�5)�VLWHV�VWDUWV�ZLWK�LQLWLDO�XQGHUJURZWK�DQG�
JUDVV�FOHDULQJ�RI�WKH�DUHD��5HVLGXDO�WUHHV�RU�FRFR�SDOPV�DUH�OHIW�RQ�WKH�DUHD�WR�SURYLGH�VKDGH��,I�
QR� VKDGH� LV� SURYLGHG�E\� WKH� IRUPHU�YHJHWDWLRQ� �LQ�PRVW� FDVHV�&RFRV�QXFLIHUD�� IDVW� JURZLQJ�
SLRQHHU�VSHFLHV�DUH�SODQWHG�LQ�D�VSDFLQJ�RI���[��P��7KH�JURZWK�RI�WKHVH�VSHFLHV�LV�VXSSRVHG�WR�
VKDGH�RXW�UH�JURZWK�RI�JUDVVHV�DQG�RWKHU�ZHHGV�� ,I� WKLV�SUHOLPLQDU\�FRYHU� LV�VHW�XS�DIWHU�RQH�
\HDU�� VKDGH� WROHUDQW� �PDLQO\� RI� WKH� 'LSWHURFDUSDFHDH� IDPLO\�� DQG� IUXLW� WUHHV� DUH� SODQWHG� LQ�
EHWZHHQ�ZLWK�D�VSDFLQJ�RI���[��P��.ROE�������6FKXOWH��������,Q�WKH�WKLUG�\HDU�����DGGLWLRQDO�
WUHHV� �VSHFLHV� GHSHQGLQJ� RQ� DYDLODELOLW\�� DUH�SODQWHG� LQ� D�ZD\� WKDW� D�PD[LPXP�GLPHQVLRQDO�
GLYHUVLW\� LV�DFKLHYHG��.ROE��������3ODQWLQJ�VKRXOG�EH�GRQH�DIWHU� WKH�GU\�VHDVRQ�WR�DOORZ�WKH�
SODQWV�WR�JURZ�ZLWKRXW�ZDWHU�VWUHVV�IRU�DOPRVW�RQH�\HDU��
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/LJKW� GHPDQGLQJ� LQWHUFURSV� �H�J��� EDQDQDV�� VZHHW� SRWDWRHV�� RWKHU�YHJHWDEOHV�� DQG�5DWWDQ�DUH�
EHLQJ�SODQWHG�LQ�EHWZHHQ�WKH�URZV�IURP�WKH�VHFRQG�\HDU�RQ��$V�VRRQ�DV�WKH�FDQRS\�LV�FORVHG�
�DIWHU� ����� \HDUV��� LW� LV� UHFRPPHQGHG� WR� FXOWLYDWH� VKDGH� WROHUDQW� LQWHUFURSV� VXFK� DV�0DQLRN�
�0DQLKRW�HVFXOHQWD���5RRW�FURSV��&RORFDVLD�VSS����7DNXGR��;DQWKRVRPD�VSS���RU�0XVKURRPV��
7KH� SURSHU� FKRLFH� RI� WKH� VSHFLHV� DQG� VSDFLQJ� RI� WKH� LQWHUFURSV� GHWHUPLQHV� WKH� \LHOG� DQG�
TXDOLW\�RI�WKH�SURGXFWV��7KHUHIRUH�JUHDW�DWWHQWLRQ�VKRXOG�EH�SDLG�WR�PDWFK�WKH�LQWHUFURSV�WR�WKH�
VWDQG�VWUXFWXUH��OLJKW�FRQGLWLRQV��DQG�VRLO�FRQGLWLRQ�����

�
�

�
)LJXUH����'HVLUHG�VWUXFWXUH�RI�5)�VLWHV��6FKXOWH�������

�
�
�
������5DLQIRUHVWDWLRQ�IDUPLQJ��FDVH�VWXGLHV��
'XULQJ� WKH� VWD\� LQ� /H\WH�� LW� WXUQHG� RXW�� WKDW� D� PRGLILHG� SURFHGXUH� RI� HVWDEOLVKPHQW� RI� WKH�
DQDO\VHG� VLWHV�ZDV� DSSOLHG��'XH� WR� WKH� IDFW� WKDW� LQ� DOO� VLWHV�� FRFR� SDOPV� UHPDLQHG� DV� QXUVH�
VWDQG��SODQWLQJ�RI�WKH�GLIIHUHQW�VSHFLHV�FODVVHV�KDSSHQHG�VLPXOWDQHRXVO\��LQ�QLQH�RXW�RI�HOHYHQ�
FDVHV���$OO�VWDQGV�ZHUH�HVWDEOLVKHG�LQ�WKH�\HDUV��������������&HQL]D�HW�DO����������
�
6LQFH� QR� WKLQQLQJ� RU� RWKHU� VLOYLFXOWXUDO� RSHUDWLRQV� KDYH� WDNHQ� SODFH� VR� IDU� LQ� DOO� VLWHV�� D�
PRGLILHG�WKLQQLQJ�SURSRVDO�ZDV�DSSOLHG�IRU�WKH�HFRQRPLF�DQDO\VLV��7KLQQLQJV�ZLOO�WDNH�SODFH�
LQ�\HDU��������DQG�����7KH�ILUVW�WKLQQLQJ�ZLOO�KDUYHVW�����RI�WKH�VWDQG�YROXPH��PDLQO\�SLRQHHU�
VSHFLHV�� SURGXFWV�� PDLQO\� IXHO� ZRRG� DQG� SROHV� DQG� IHZ� OXPEHU��� WKH� VHFRQG� DQG� WKLUG�
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RSHUDWLRQV� ZLOO� HDFK� UHGXFH� WKH� YROXPH� E\� ���� �SURGXFWV�� IXHO� ZRRG�� SROHV� DQG� OXPEHU���
$IWHU�WKH�URWDWLRQ�WLPH�RI����\HDUV��WKH�VWDQG�ZLOO�EH�FOHDU�IHOOHG�DQG�WKH�WRWDO�KDUYHVW�ZLOO�EH�
VROG���

�
7DEOH����2ZQHU��ORFDWLRQ�DQG�LQFOLQDWLRQ�RI�WKH�5)�VLWHV��.LIIQHU�������

�
0RVW� RI� WKH� 5DLQIRUHVWDWLRQ� VLWHV� �5)�� DUH� ORFDWHG� DORQJ� /H\WH¶V� ZHVW� FRDVWDO� DUHD� DW� WKH�
EHJLQQLQJ� HOHYDWLRQV� RI� 0RXQW� 3DQJDVXJDQ� DURXQG� %D\ED\�� +HQFH� ZHVW� H[SRVLWLRQV� DQG�
VOLJKW�WR�VWHHS�VORSHV�DUH�GRPLQDQW��VHH�7DEOH�����7ZR�VLWHV��0DLOKL�	�9LOOD��DUH�ORFDWHG�LQ�WKH�
FHQWUDO� FRUGLOOHUD� �VHH� )LJXUH� ���� 1LQH� RXW� RI� WKH� HOHYHQ� VLWHV� EHORQJ� WR� LQGLYLGXDO� IDUPHUV��
ZKLOH�3DWDJ�DQG�&LHQGD�DUH�RZQHG�DQG�PDQDJHG�E\�FRPPXQLW\�DVVRFLDWLRQV��VHH�7DE������
0HDQ�DUHD�WKDW�LV�VWRFNHG�ZLWK�5)�WUHHV�LV������KD��UDQJH�������WR������KD����

%$5$1*$<� )DUPHU� 6L]H� 'LVWDQFH� (OHYDWLRQ� ([SRVLWLRQ� VORSH�����������������������������������
1DPH�LQ�UHSRUW� 1DPH� 1DPH� �KD�� WR�URDG��P�� �P�D�V�O�� �Q�Z�V�H�� ����

&LHQGD� &LHQGD�
&LHQGD�6DQ�9LFHQWH�)DUPHU�
$VV�� ����� ����� ��� 6Z� �����

0DLOKL� 0DLOKL� 0DFDULR�5RPDQR� ����� ���� ���� VZ� �������

0DLWKXP�-�*DUD\� 0DLWKXP� -HVXV�*DUD\� ����� ���� ��� QZ� ������

0DLWKXP�*DOHQ]RJD� 0DLWKXP� 6DQWRV�*DOHQ]RJD� ����� ���� ��� Z� ������

0DUFRV� 0DUFRV� 0DQXHO�3RVDV� ����� ���� ��� Z� �������

0RGLQD� 3DQJDVXJDQ� 1DUFLVLR�0RGLQD� ����� ��� ��� V� �������

3DWDJ� 3DWDJ� 5DLQIRUHVWDWLRQ�$VVRF�� ����� ����� ��� Z� �������

3ODULGHO�/\GLD�7DQ� 3ODULGHO� /\GLD�7DQ� ����� ����� ���� QZ� �������

3ODULGHO�5��$EHULOOD� 3ODULGHO� 5RJHOLR�$EHULOOD� ����� ���� ���� QZ� �������

3RPSRQDQ� 3RPSRQDQ� 1DUFHVR�GH�-HVXV� ����� ����� ���� QH� �������

9LOOD�
9LOOD�GH�
6ROLGDULGDG� 3RWHQFLDQD�$OEHVD� ����� ��� ���� QZ� �������



� ����

�
)LJXUH����/RFDWLRQ�RI�5)�VLWHV�LQ�/H\WH��,7(�������

�

�
)LJ����'HVLUHG�VWUXFWXUH�RI�5)�VLWH��9LOOD�� � � � �)LJ�����5)�RQ�VWHHS�VORSHV��0DLOKL��
)UXLW�WUHH�LQ�IURQW��'LSWHURFDUSV�LQ�WKH�UHDU� � � ��� �±�HIIHFWLYH�PHDQV�WR�VWRS�HURVLRQ��
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���'HWHUPLQDWLRQ�RI�SURMHFW�LPSDFWV�
�
����3URGXFWLRQ�IDFWRU�ODERXU�
)ROORZLQJ�)LJXUH� �� �,QGH[PXQGL� ����D�� XQHPSOR\PHQW� UDWH� LQ� WKH�3KLOLSSLQHV� LQFUHDVHG� LQ�
WKH�ODVW�\HDUV�VOLJKWO\�DQG�UHDFKHG��������LQ�WKH�\HDU�������

�
)LJXUH����8QHPSOR\PHQW�UDWH�3KLOLSSLQHV��,QGH[PXQGL�����D��

��
7R� GHDO�ZLWK� WKLV� DVSHFW� DQG� WR� SD\� DWWHQWLRQ� WR� WKH� VRFLR�HFRQRPLF� FRQGLWLRQV� LQ� WKH� UXUDO�
SDUWV�RI�/H\WH��WKLV�DQDO\VLV�DVVXPHV�WKDW�XQHPSOR\PHQW�LQ�LWV�QDUURZHVW�VHQVH�GRHV�QRW�H[LVW�
LQ�UXUDO�DUHDV��³8QHPSOR\HG´�SHRSOH�DUH�VXSSRVHG�WR�HDUQ�WKHLU�OLYLQJ�E\�DJULFXOWXUDO�DFWLYLWLHV�
�VKLIWLQJ� FXOWLYDWLRQ�� VXEVLVWHQFH� DJULFXOWXUH�� ILVKLQJ�� HWF����)RU� WKLV� UHDVRQ�RSSRUWXQLW\� FRVWV�
UHIOHFW� DYHUDJH�ZDJHV� RI� QRQ� VNLOOHG� ODERXU�� ����3K3��ZRUNHU� �� GD\��:DJHV� IRU� QRQ� VNLOOHG�
ODERXU�GLG�QRW�LQFUHDVH�LQ�WKH�ODVW�\HDUV��FRPSDUH�'LUNVPH\HU�������7,)��������
�
����3URGXFWLRQ�IDFWRU�FDSLWDO��
)RU� SULPDU\� SURGXFWLRQ� ±QDPHO\� WKH� IRUHVWU\� DQG� DJULFXOWXUH� VHFWRU�� WKH� YDOXH� RI� WKH� ODQG�
SOD\V� DQ� LQWHJUDO� UROH� LQ� HFRQRPLF� DQDO\VHV�� 1HYHUWKHOHVV�� LQ� WKLV� DQDO\VLV� ZH� QHJOHFW�
RSSRUWXQLW\� FRVW� RI� FDSLWDO� WKDW� LV� IL[HG� LQ� ODQG��:H� DUJXH� WKDW� D� IDUPHU�ZKR� KDV� WR� GHFLGH�
EHWZHHQ� YDULRXV� ODQG�XVH� DOWHUQDWLYHV� �ZLWK� UDLQIRUHVWDWLRQ� EHLQJ� RQH� RI� WKHP�� KDV� WR� IDFH�
RSSRUWXQLW\�FRVWV�RI�ODQG�LQ�DQ\�FDVH��7KXV��LQ��RU�H[FOXGLQJ�WKHVH�FRVWV��ZKLOH�KDYLQJ�LPSDFW�
RQ�WKH�139�RI�DOO�DOWHUQDWLYHV�FRQVLGHUHG��ZRXOG�QRW�FKDQJH�WKHLU�UDQNLQJ���
�
�
�
�
�
�
�
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����([WHUQDO�HIIHFWV�DQG�SXEOLF�JRRGV�
�
������(URVLRQ�DQG�VRLO�IHUWLOLW\�
$�$FDFLD�PDQJLXP�DQG�0XVD�WH[WLOLV�
1R� ILHOG�GDWD�ZDV� UDLVHG� IRU� VRLO� FRQGLWLRQV�RQ� WKLV� ODQG� W\SH��9DULRXV�H[DPSOHV� LPSO\� WKDW�
IHUWLOLW\� RI� VRLOV� VWRFNHG�ZLWK�$EDFD� WHQG� WR� ORRVH� LQ� IHUWLOLW\� �7,)� �������$FDFLD� VHHPV�� DV�
ZHOO�DV�5DLQIRUHVWDWLRQ�IDUPLQJ��WR�EH�VXLWDEOH�IRU�HURVLRQ�SUHFDXWLRQ��2WVDPR�HW�DO����������
�
%�5DLQIRUHVWDWLRQ�VLWHV�
$OO� DQDO\VHG� VRLOV� RI� WKH� 5)�VLWHV� FDQ� EH� FODVVLILHG� DV� VXLWDEOH� IRU� DIIRUHVWDWLRQV�� 7KH� S+��
YDOXHV�DUH�FRQVLGHUDEO\�KLJK��EHDULQJ�LQ�PLQG�WKDW�VRLOV�LQ�WKH�WURSLFV�DUH�WHQGLQJ�WR�VKRZ�ORZ�
S+�YDOXHV��7KH�UHDVRQ�IRU� WKHVH�EHQHILFLDO�JURZWK�FRQGLWLRQV�IRU�PRVW� WUHHV�FDQ�EH�IRXQG�LQ�
WKH� YROFDQLF� RU� OLP\� SDUHQW� URFN� PDWHULDO� WKDW� IRUPHG� WKH� VRLOV� LQ� /H\WH� �*RHOWKHQERWK� 	�
*RHOWKHQERWK���������

�
7DEOH����6RLO�SDUDPHWHUV�RI�WKH�5)�VLWHV��1HXVHO�	�6FKXPDFKHU�������

�
�
�
�
�
�
�
�
�
'DWD� HYDOXDWLRQ� GLG� QRW� VKRZ� DQ� LQFUHDVH�RI�&�FRQWHQW� RQ� WKH� VLWHV�EXW� VOLJKWO\� UDLVLQJ�S+�
YDOXHV� �FRPSDUHG� ZLWK� UHIHUHQFH� VLWH�� WKDW� XVXDOO\� LPSURYH� VRLO� IHUWLOLW\� �1HXVHO� 	�
6FKXPDFKHU��������(YLGHQFH�RI�HURVLRQ�RQ�WKH�VLWHV�ZDV�QRW�GHWHFWHG�DQG�LW�FDQ�EH�DVVXPHG�
WKDW� WKLV� ODQG� XVH�ZLOO� VWRS� HURVLRQ� RQ� WKH� DIIHFWHG� VORSHV��$V� GDWD� DERXW� WKLV� WRSLF� LV� YHU\�
YDJXH�� QR� PRQHWDU\� HYDOXDWLRQ� ZLOO� EH� DSSOLHG�� 2QH� IDUPHU� DOVR� PHQWLRQHG� WKDW� ZDWHU�
DYDLODELOLW\�LPSURYHG�VLQFH�KH�HVWDEOLVKHG�WKH�5)�VLWH��1HEHO��������
�
�
�
�

���������1DPH������������������������������������������������S+� &DUERQ�FRQWHQW��W�KD�� &�1�UDWLR�
&LHQGD� ���� ������ �����
0DLOKL� ���� ������ �����
0DLWKXP�-�*DUD\� ���� ������ �����
0DLWKXP�*DOHQ]RJD� �� ������ �����
0DUFRV� ���� ������ �����
0RGLQD� ���� ������ �����
3DWDJ� ���� ������ �����
3ODULGHO�/\GLD�7DQ� ���� ������ �����
3ODULGHO�5��$EHULOOD� ���� ������ �����
3RPSRQDQ� ���� ������ �����
9LOOD� ���� ������ �����
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������&DUERQ�VHTXHVWUDWLRQ�
$GGLWLRQDO� UHYHQXHV� JHQHUDWHG� IURP�&OHDQ�'HYHORSPHQW�0HFKDQLVPV� �&'0�� RI� WKH�.\RWR�
3URWRFRO�PLJKW�LQFUHDVH�WKH�LQFRPH�RI�IRUHVWU\�SURMHFWV��LI�DFWXDOO\�KDQGHG�GRZQ�WR�WKH�VPDOO�
VFDOH� IDUPHUV�� &RPSHQVDWLRQ� SD\PHQWV� IRU� FDUERQ� VHTXHVWUDWLRQ� DQG� WKH� UHVSHFWLYH�PDUNHWV�
IRU�WKHVH�VHUYLFHV�DUH�VORZO\�GHYHORSLQJ��$GGLWLRQDO�LQFRPH�ZDV�FRQVHUYDWLYHO\�FDOFXODWHG�RQ�
WKH�EDVLV�RI�D�SUHVXPHG�ORZ�SULFH�OHYHO���
�
$FFRXQWLQJ� UXOHV� IRU� WHPSRUDU\� &HUWLILHG� (PLVVLRQ� 5HGXFWLRQV� �&(5�� ZHUH� DSSOLHG� IRU� DOO�
VXUYH\HG�5)�VLWHV�DQG�WKH�$FDFLD�SODQWDWLRQ��%DVLQJ�RQ�WKH�YROXPH�SUHGLFWLRQ�DQG�WKH�DSSOLHG�
WKLQQLQJ� PRGHO�� %LRPDVV� ZDV� FDOFXODWHG� RQ� D� KHFWDUH� EDVLV� >YROXPH� [� ���� �FRQVHUYDWLYH�
H[SDQVLRQ� IDFWRU� IRU� ELRPDVV�� [� GHQVLW\� RI� ZRRG� � �5)�� ���� J�FP��� $FDFLD�� ����� J�FP��@�
�5LFKWHU�	�*RWWZDOG�������$ZDQJ�	�7D\ORU��������%LRPDVV�ZDV�FRQYHUWHG��PXOWLSOLHG�E\�&�
FRQWHQW�� a����� LQWR� WRQV� FDUERQ� �W&�� DQG� WKH� WRQV� FDUERQ�ZHUH� WUDQVIHUUHG� LQWR� WRQV� FDUERQ�
GLR[LGH��W&����E\�PXOWLSO\LQJ�ZLWK�WKH�IDFWRU��������2OVFKHZVNL�	�%HQLWH]��������
�
$FFRXQWLQJ�IRU�WHPSRUDU\�&(5V�LV�GRQH�LQ�WKH�IROORZLQJ�ZD\��&UHGLWV�DUH�V\QFKURQRXV�ZLWK�
WKH� FRPPLWPHQW�SHULRGV��7KLV�PHDQV� WKDW� WKH\� DUH� LVVXHG� WRZDUGV� WKH� HQG�RI� WKH� UHVSHFWLYH�
FRPPLWPHQW�SHULRG�DQG�H[SLUH�ILYH�\HDUV�ODWHU�DW�WKH�HQG�RI�WKH�IROORZLQJ�FRPPLWPHQW�SHULRG�
�VHH�)LJXUHV��	������
�
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)LJXUH�����&���6HTXHVWUDWLRQ�5DLQIRUHVWDWLRQ�VLWH�0DLOKL�
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�
)LJXUH������&���6HTXHVWUDWLRQ�$FDFLD�PDQJLXP�

�
&(5� UHYHQXHV� DUH�FDOFXODWHG�ZLWK� WKH� IRUPXOD��&(5� �SW&(5�� WW&(5� � �SULFH�[�TXDQWLW\���7KH�
SULFH�IRU�SHUPDQHQW�&(5��3&(5�LV�QRW�IL[HG�EXW�LV�H[SHFWHG�WR�EH�DURXQG����86���3RLQW&DUERQ�
�������7KLV�DVVXPHG�SULFH�IRU�SHUPDQHQW�&(5V�LV�XVHG�IRU�SULFH�FDOFXODWLRQ�RI�W&(5V�IRU�WKH�
WKUHH�GLIIHUHQW�GLVFRXQW� UDWHV�XVLQJ� WKH� IRUPXOD��3W&(5�� �3&(5��±� �3&(5��� ���G��� DVVXPLQJ�D�
FRQVWDQW�SULFH�OHYHO�3&(5�� �3&(5���2OVFKHZVNL�	�%HQLWH]��������7KH�IROORZLQJ�WDEOH�UHVXPHV�
WKH�FDOFXODWHG�SULFHV�SHU�WHPSRUDU\�&(5��W&2���DW�WKH�GLIIHUHQW�GLVFRXQW�UDWHV���
�

7DEOH����3ULFHV�RI�W&(56�DW�GLIIHUHQW�GLVFRXQW�UDWHV�
����� ����� ������

�����86�� �����86�� �����86��
������3K3� ������3K3� ������3K3�

�
�
7KH�TXDQWLW\� LV�GHWHUPLQHG�E\�D�FRQWURO� WKDW� WDNHV�SODFH�HYHU\� ILYH�\HDUV�ZLWKLQ� WKH� URWDWLRQ�
WLPH� �VHH� )LJ�� �� 	� ����� &KDUJHV� IRU� UHJLVWUDWLRQ� DQG� WKH� FRQWURO� RI� WKH� &(5V� DUH� QRW�
FRQVLGHUHG��$GGLWLRQDO�LQFRPH�IURP�W&(5V�DUH�LQWHJUDWHG�LQ�WKH�VHQVLWLYLW\�DQDO\VLV�DV�LW�LV�QRW�
FOHDU��ZKHWKHU�IDUPHUV�ZLOO�EH�DEOH�WR�JHW�D�UHJLVWUDWLRQ�IRU�WKHLU�DIIRUHVWDWLRQ��
�
)RU�5)��DW�\HDUV�����������DQG�����DGGLWLRQDO� UHYHQXHV�DUH� WR�EH�DGGHG�WR� WKH�FDVK�IORZ�DQG�
GLVFRXQWHG� ZLWK� WKH� UHVSHFWLYH� GLVFRXQW� UDWH�� $FDFLD� PDQJLXP� SODQWDWLRQV� UHFHLYH� IRXU�
DGGLWLRQDO�SD\PHQWV��'XH�WR�WKH�VKRUWHU�URWDWLRQ�SHULRG��ILUVW�FRQWURO�WDNHV�SODFH�DW�\HDU���DQG�
WKH�VHFRQG�FRQWURO�DW�\HDU���LQ�HDFK�URWDWLRQ�SHULRG��������



� ����

������)RUHVW�VWUXFWXUH�DQG�WUHH�VSHFLHV�GLYHUVLW\��
$W� WKH� WLPH�RI� WKH�LQYHQWRU\�RI� WKH�5)�VLWHV��HVWDEOLVKPHQW�ZDV�GDWHG�EDFN�EHWZHHQ���DQG���
\HDUV��7KHUHIRUH�� LQFUHPHQW� �VKRZQ� LQ�PHDQ�GLDPHWHU� DQG�EDVDO� DUHD��FDQ�EH� UDWHG�DV�EHLQJ�
VXEVWDQWLDO���
�
7DEOH����<HDU�RI�HVWDEOLVKPHQW�DQG�LPSRUWDQW�VWDQG�IHDWXUHV��%HUWUDP�������.LIIQHU�������

(VWDEOLVKPHQW� 'LDPHWHU� 'HQVLW\� %DVDO�$UHD� 6SHFLHV� 6KDQQRQ�
1DPH� �\HDU�� �FP�� �1�KD�� �P��KD�� �1R�� ,QGH[�

&LHQGD� ����� ����� ����� ������ ��� �����

0DLOKL� ����� ����� ����� ������ ��� �����

0DLWKXP�-�*DUD\� ����� ����� ����� ������ ��� �����

0DLWKXP�*DOHQ]RJD� ����� ����� ����� ������ ��� �����

0DUFRV� ����� ����� ����� ������ ��� �����

0RGLQD� ����� ����� ����� ������ ��� �����

3DWDJ� ����� ����� ����� ������ ��� �����

3ODULGHO�/\GLD�7DQ� ����� ����� ����� ������ ��� �����

3ODULGHO�5��$EHULOOD� ����� ����� ����� ����� �� �����

3RPSRQDQ� ����� ������ ����� ������ �� �����

9LOOD� ����� ����� ����� ������ ��� �����

�
:KLOH�WKH�H[DFW�VSHFLHV�FRPSRVLWLRQ�LV�UHPDUNDEO\�GLYHUVH�DQG�ZRXOG�JR�EH\RQG�WKH�VFRSH�RI�
WKLV�&%$�� WKH� QXPEHU� RI� VSHFLHV� IRXQG� GXULQJ� WKH� VXUYH\� LV� LQ� DOO� VLWHV� UHODWLYHO\� KLJK� DQG�
H[FHHGV� E\� IDU� WKH� VSHFLHV� ULFKQHVV� RI� DQ� $FDFLD� PDQJLXP� DQG� 0XVD� WH[WLOLV� SODQWDWLRQ�
�6SHFLHV� QR��� ��� 6KDQQRQ� ,QGH[�� ������ 'XH� WR� D� ODFN� RI� GDWD� IRU� PRQHWDU\� HYDOXDWLRQ��
ELRGLYHUVLW\�RU�GLYHUVH� IRUHVW�VWUXFWXUH�FDQ�QRW�EH�WUDQVIHUUHG�LQWR�PRQHWDU\�XQLWV�EXW�FDQ�EH�
DSSOLHG�DV�D�IXUWKHU�LQGLFDWRU�IRU�VKRZLQJ�WKDW�D�SURMHFW�LV�DGYDQWDJHRXV����
�
�
����)RUHLJQ�H[FKDQJH�HIIHFWV�
6LQFH� DOO� PDFKLQHV� DQG� RWKHU� SURGXFWLRQ� IDFWRUV� IRU� WKH� FRPSDUHG� ODQG�XVH� V\VWHPV� DUH�
SURGXFHG� LQ� WKH� 3KLOLSSLQHV�� WKHUH� LV� QR� QHHG� WR� SD\� VSHFLDO� DWWHQWLRQ� WR� WKH� H[FKDQJH� UDWH��
'RPHVWLF� SULFHV� IRU� LQSXW� DQG� RXWSXWV� ZHUH� FDOFXODWHG� LQ� 3KLOLSSLQH� 3HVRV� �3K3��� 7KH�1HW�
3UHVHQW�9DOXH�ZLOO�DOVR�EH�JLYHQ�LQ�86���IRU�WKH�ILQDO�UDQNLQJ��$V�WKHUH�LV�QR�IL[HG�H[FKDQJH�
UDWH��WKH�DYHUDJH�H[FKDQJH�UDWH�LQ������RI�3K3�������IRU�RQH�86���LV�DSSOLHG��%DQJNR�6HQWUDO�
)LOLSLQDV����������
�
�
�
�������������������������������������������������
�GLIIHUHQW�VDPSOLQJ�VL]H��WKHUHIRUH�ELDVHG�FRPSDULVRQ��



� ����

����'HWHUPLQDWLRQ�RI�FRVWV�DQG�EHQHILWV��
7KH�WLPH�KRUL]RQ�FKRVHQ�IRU�WKLV�&%$�LV����\HDUV��7KLV�SHULRG�VHHPV�WR�EH�UHDVRQDEOH�IRU�RQH�
FXWWLQJ�F\FOH�RI� WKH�5DLQIRUHVWDWLRQ�VLWHV�DQG�DOORZV�IRU�WZR�KDUYHVWV�RI�WKH�RWKHU�DOWHUQDWLYH�
$FDFLD�PDQJLXP�	�$EDFD��VHH�������0RUHRYHU��IRUHVWU\�SURMHFWV�GR�QRW�RQO\�IXOILO�HFRQRPLF�
WDVNV� EXW� DUH� DOVR�� HVSHFLDOO\� LQ� WKH� FDVH� RI� WKH� 5DLQIRUHVWDWLRQ� VLWHV�� LPSOHPHQWHG� IRU�
HFRORJLFDO�DQG�SURWHFWLRQ�SXUSRVHV��7R�HQVXUH�D�VXVWDLQDEOH�FRPPLWPHQW�RI�WKHVH�LQWHQWLRQV��
WKH� UDWKHU� ORQJ� SODQQLQJ� KRUL]RQ� RI� ��� \HDUV� LV� MXVWLILDEOH�� )XUWKHUPRUH�� WKH� IDFW� WKDW� VRLOV�
VWRFNHG� ZLWK� $EDFD� WHQG� WR� ORVH� IHUWLOLW\� DIWHU� ������ \HDUV� VWUHQJWKHQV� WKH� FKRLFH� RI� WKLV�
SODQQLQJ�KRUL]RQ��%HVLGHV��WKLV�WLPH�SHULRG�VWLOO�VHHPV�WR�EH�IRUHVHHDEOH�IRU�D�IDUPHU���
�
'DWD� RQ� FRVWV� DQG� EHQHILWV� DQG� ULVN� DQDO\VLV� DVSHFWV� RI� WKH� 5)� VLWHV� ZDV� JDWKHUHG� WKURXJK�
LQWHUYLHZV� ZLWK� WKH� VSHFLILF� IDUPHUV� DQG� IXUWKHU� LQYHVWLJDWLRQV� RQ� SXEOLF� WLPEHU� DQG� IRRG�
PDUNHWV�ZKHUHDV�HFRORJLFDO� DQG� LQYHQWRU\�GDWD�EDVHV�RQ� ILHOG�ZRUN�FRQGXFWHG� LQ� WKH�HOHYHQ�
YLVLWHG�5DLQIRUHVWDWLRQ� VLWHV��$GGLWLRQDO� HFRQRPLF�GDWD� IURP� WKH� ODVW�\HDUV� ������������ZDV�
SURYLGHG� E\� WKH� ,7(�� )XWXUH� TXDQWLWLHV� RI� WLPEHU� �5)�� DUH�SUHGLFWHG�E\� VLWH� VSHFLILF� JURZWK�
PRGHOV�DQG�IXWXUH�\LHOG�RI�IUXLW�WUHHV�LV�GHWHUPLQHG�E\�WKH�FXUUHQW�QXPEHU�RI�IUXLW�WUHHV�SHU�VLWH�
�GDWD�IURP�IRUHVW�LQYHQWRU\��DQG�WKH�UHVSHFWLYH�H[SHFWHG�IUXLW�\LHOG��GDWD�IURP�OLWHUDWXUH���'DWD�
IRU� WKH�GHPRQVWUDWLRQ� IDUP� LV�GHULYHG� IURP�'LUNVPH\HU� �������DQG�7,)� �������� ,QIRUPDWLRQ�
DERXW�$FDFLD� PDQJLXP� 	�$EDFD� SODQWDWLRQV� ZHUH� WUDQVIHUUHG� IURP� ODVW� \HDUV� 7,)�&%$� RQ�
ODQG�XVH�V\VWHPV�LQ�/H\WH����������
���
0RVW� RI� WKH� GDWD� RQ� FRVWV� DQG� UHYHQXHV� RI�5DLQIRUHVWDWLRQ� )DUPLQJ�ZDV� FROOHFWHG� LQ� ������
WKXV��ZH�VHOHFWHG�WKLV�\HDU�DV� WKH�EDVLF�\HDU�³�´�RI� WKH�&%$��$OO�FDVK�IORZV�HQG�LQ� WKH�\HDU�
������\HDU������7KH�FRVWV�DQG�UHYHQXHV�IURP�ODVW�\HDUV�&%$�ZHUH�UHIHUUHG�WR�WKH�\HDU������E\�
WKH� LQIODWLRQ� UDWH� IDFWRU� RI� ����� �,QIODWLRQ� UDWH� ������ ���� ,QGH[PXQGL� ����E�� 1DWLRQDO�
6WDWLVWLFV� 2IILFH� ������� /DERXU�� SURYLGHG� E\� ³XQVNLOOHG´� ZRUNHUV� ZDV� QRW� LQIODWHG� EHFDXVH�
ZDJHV�IRU�WKLV�W\SH�RI�ZRUN�GLG�QRW�LQFUHDVH�LQ�WKH�ODVW�\HDUV��VHH�����������
�
$OO� LQSXWV� DQG� RXWSXWV� DUH� UHIHUUHG� WR� RQH� KHFWDUH� WR� DFKLHYH� FRPSDUDELOLW\� DPRQJVW� WKH�
GLIIHUHQW�ODQG�XVH�V\VWHPV�DQG�VLWHV��&RVWV�DQG�EHQHILWV�DUH�JLYHQ�LQ�3KLOLSSLQH�3HVR��3K3���$V�
FRVWV� DQG� EHQHILWV� DUH� HDFK� FRPSRVHG� RI� WZR� IDFWRUV�� QDPHO\� SULFH� DQG� TXDQWLW\�� WKHVH�
LQGLYLGXDO�YDOXHV�DUH�JLYHQ��LI�DYDLODEOH��IRU�HDFK�DOWHUQDWLYH��)LQDOO\�FRVWV�DQG�EHQHILWV�RI�WKH�
DOWHUQDWLYHV�DUH�SUHVHQWHG�DV�WRWDO�DQG�DV�GLVFRXQWHG�ILJXUHV��7KH�GLVFRXQW�UDWH�LV�GHWHUPLQHG�DW�
������VHH����IRU�MXVWLILFDWLRQ�RI�WKLV�UDWH���



� ����

7R� NHHS� LQ� WKH� VWUXFWXUH� RI� WKLV�&%$�� WKH� FRVWV� DQG� UHYHQXHV� RI�$FDFLD�PDQJLXP�	�0XVD�
WH[WLOLV� DUH� JLYHQ� ILUVW�� IROORZHG� E\� WKH� PRGHO� 5)� VLWH� �ERWK� DGRSWHG� IURP� 7,)� ������ DQG�
ILQDOO\� FRVWV� DQG� UHYHQXHV�RI� RQH�H[DPSOH�RI� WKH� VXUYH\HG�5)�VLWHV� �&LHQGD��ZLOO�EH�JLYHQ��
&RPSOHWH�FDVK�IORZV�IRU�WKH�DOWHUQDWLYHV�DUH�WR�EH�IRXQG�LQ�$SSHQGL[�,��DOO�5)�VLWH�&DVK�IORZV�
FDQ�EH�IRXQG�LQ�WKH�GLJLWDOL]HG�$SSHQGL[���
��
������$FDFLD�PDQJLXP�DQG�0XVD�WH[WLOLV��
&RVWV�DQG�UHYHQXHV�IRU�WKH�VLQJOH�SURGXFWLRQ�RI�$FDFLD�DUH�DV�IROORZV��DGRSWHG�7,)���������

�
7DEOH�����&RVWV�DQG�UHYHQXHV�IRU�WKH�VLQJOH�SURGXFWLRQ�IDFWRUV�RI�$FDFLD�PDQJLXP��7,)�������

�
�
,QSXWV��'HWDLOHG� LQIRUPDWLRQ� DERXW�ZRUNLQJ� LQSXW� DQG� FDSLWDO� LQSXW� LV� QRW� NQRZQ��8WLOLVHG�
GDWD� RQO\� SURYLGHG� FRVWV� IRU� FDWHJRULHV� �VHH� 7DE�� ���� $OO� SURGXFWLRQ� IDFWRUV� WKDW� VHHP� WR�
UHTXLUH�FDSLWDO�LQSXW�RU�VNLOOHG�ODERXU�ZHUH�DGDSWHG�E\�FRQVLGHULQJ�WKH�LQIODWLRQ�UDWH�RI���������
�
2XWSXWV��)LJXUH����VKRZV�WKH�\LHOG�GHYHORSPHQW�IRU�WZR�FXWWLQJ�F\FOHV�RI�$FDFLD�PDQJLXP��
�

�������������������������������������������������
�H[WHQGHG�ZLWK�LQIODWLRQ�UDWH�RI�����

,WHP� $PRXQW��3K3��
���&RVWV�� �
6HHGOLQJ�SURGXFWLRQ� �����
$FFHVV�DQG�ILUH�SRQGV� ����
/DQG�SUHSDUDWLRQ�±�EXUQLQJ� ����
/DQG�SUHSDUDWLRQ�±�KROH�GLJJLQJ� �����
/DQG�SUHSDUDWLRQ�±�EDFN�ILOOLQJ� �����
3HVW�FRQWURO� ����
/DQG�SUHSDUDWLRQ�±�JURXQG�VSUD\� �����
3ODQWLQJ�SURGXFWLRQ�VSHFLHV� �����
)HUWLOLVDWLRQ� ������
6WULS�VSUD\LQJ� �����
%ODQNLQJ��LI�UHTXLUHG�� ����
)RUP�SUXQLQJ� ����
6HFRQG�SUXQLQJ� ����
7KLQ�WR�ZDVWH� �����

��,WHP��FRQWLQXHG�� $PRXQW��3K3��
� �
3URWHFWLRQ� ������
/RJJLQJ�DQG�ORDGLQJ� �������
&DUWDJH� �������
5RDGLQJ�DQG�VNLG�IRUPDWLRQ� ������
6DOHV�FRPPLVVLRQ���PDQDJHPHQW� ������
7RWDO�FRVWV� �������
5HYHQXHV� �
3UXQHG�ORJV�����P��KD�� �������
%UDQFKHG�ORJV�����P��KD�� �������
3XOS�ORJV����P��KD�� �������
3XOS�ORJ�WKLQQLQJ� �������
7RWDO�UHYHQXHV� ��������
&DVK�IORZ� �������
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9ROXPH�PRGHO��$FDFLD�PDQJLXP
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)LJXUH�����9ROXPH�PRGHO�IRU�$FDFLD�PDQJLXP�

�
/RJV� IURP� WKH� WKLQQLQJ� LQ� \HDU��� DQG� IURP� WKH� ILQDO� KDUYHVW� LQ� \HDU���� DUH�PDLQO\�XVHG� IRU�
SXOS�SURGXFWLRQ�DQG�VDZ�ORJV��7,)��������<LHOG�RI�ZRRG�LV�DSSUR[LPDWHO\�����P���KD�DIWHU����
\HDUV� �7,)� ������� 3UXQHG� ORJV�PDNH� URXJKO\� ���P��KD�� EUDQFKHG� ORJV� ����P��KD� DQG� SXOS�
ORJV����P�� ��KD�RI�WKH�ILQDO�KDUYHVW��3XOS�ORJV�DUH�WKH�SURGXFWV�RI�WKH�WKLQQLQJ�RSHUDWLRQ�DQG�
PDNH� XS� WR� ��� P�� �� KD��0DUNHW� SULFHV� RI� WKH� DVVRUWPHQWV� DUH� DV� IROORZV�� SXOS� ORJV�� �����
3K3�P���EUDQFKHG�ORJV�������3K3�P���SUXQHG�ORJV�������3K3�P���
�
<LHOG�RI�$EDFD�ILEUH�YDULHV�EHWZHHQ������DQG������W���KD��7,)��������3ULFHV�IRU�$EDFD�GHSHQG�
RQ�WKH�JUDGH�RI�WKH�ILEUHV��$�VKDUS�ULVH�IRU�WKH�SULFH�FDQ�EH�REVHUYHG�LQ�WKH�ODVW�\HDUV��,Q������
SULFHV�YDULHG�EHWZHHQ�������DQG�������3K3��NJ�DQG�LQ������SULFHV�UDQJHG�EHWZHHQ�������DQG�
������3KS�NJ��$EDFD�FDQ�EH�KDUYHVWHG�DIWHU�������PRQWKV�DQG�QHHGV�WR�EH�UHSODQWHG�DIWHU����
\HDUV� �7,)� ������� &RVWV� DQG� UHYHQXHV� IRU� WKH� SURGXFWLRQ� IDFWRUV� RI� $EDFD� DUH� DV� IROORZV�
�DGRSWHG�IURP�7,)���������
�
,QSXWV��(VWDEOLVKPHQW� RI�$EDFD� SODQWDWLRQ� DQG�PRVW� RWKHU� SURFHVVHV� DUH� GRQH� E\� XQVNLOOHG�
ZRUNHUV� ����3K3� SHU� GD\��� $IWHU� ��� \HDUV�� SODQWLQJ� LV� UHGRQH� EXW� H[FOXGHV� VRPH� �LQ� WKLV�
VLWXDWLRQ�� XQQHFHVVDU\� ZRUNLQJ� VWHSV� OLNH� ³FOHDULQJ´�� ,PSRUWDQW� SURGXFWLRQ� IDFWRUV� DUH�
IHUWLOL]HU� DQG� VHHGOLQJV��3ODQWLQJ� DQG� UHSODQWLQJ� UHTXLUHV������SODQWV� HDFK� �SULFH������3K3���
)HUWLOL]HU�LV�SULFHG�DW�����3K3�SHU�EDJ��
�
�
�
�

�
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7DEOH����&RVWV�DQG�UHYHQXHV�IRU�WKH�VLQJOH�SURGXFWLRQ�IDFWRUV�RI�$EDFD��7,)�������
�
�
�
� �
�
�
�
�
�
�
�
�
�
�
�
2XWSXWV��<LHOG�RI�$EDFD� UHDFKHV� WKH� IXOO� H[WHQG� DW� \HDU����)URP� WKHUH�RQ�������NJ�FDQ�EH�
KDUYHVWHG�DQQXDOO\��2QH�NJ�$EDFD�LV�SULFHG�ZLWK������3K3��/HDI�VKHHW�SURGXFWLRQ�LV�����NJ�KD�
IURP�\HDU���RQ�DQG�WKH�SULFH�LV������3K3�SHU�NJ����
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�������������������������������������������������
�LQIODWHG�E\�LQIODWLRQ�UDWH����

,WHP� $PRXQW��3K3��
�&RVWV�� �
6LPSOH�ZRUNORDG������3K3�GD\�� �������
6NLOOHG�ZRUNORDG��������3K3�GD\�� ������
6HHGOLQJV�DQG�KDXOLQJ�RI�VHHG�SLHFHV� ������
)HUWLOL]HU� ������
7RWDO�&RVWV� �������
5HYHQXHV�� �
)LEUH� ��������
2XWHU�OHDI�VKHHW� ������
7RWDO�5HYHQXHV� ��������
&DVK�IORZ� �������



� ����

������5DLQIRUHVWDWLRQ�SURMHFWLRQ�
'LUNVPH\HU�DVVXPHG�WKH�IROORZLQJ�WUHDWPHQW�RI�WKH�VWDQGV��$�ILUVW�WKLQQLQJ�ZLOO�EH�FDUULHG�RXW�
LQ�WKH�ILIWK�\HDU��WDNLQJ�RXW�KDOI�RI�WKH�SLRQHHU�VSHFLHV�WR�LQFUHDVH�WKH�OLJKW�FRQGLWLRQV�IRU�WUHHV�
DQG�LQWHUFURSV�LQ�WKH�ORZHU�VWUDWD��7KLQQLQJ�KDUYHVW�ZLOO�EH�VROG�DV�IXHO�ZRRG��3UXQLQJ�ZLOO�EH�
DFFRPSOLVKHG� ZKHQ� IUXLW� WUHHV� RU� YDOXDEOH� WUHHV� DUH� VXSSUHVVHG�� 3UXQLQJ� DQG� WKLQQLQJ�
RSHUDWLRQV�VKRXOG�EH�DFFRPSOLVKHG�ZLWK�JUHDW�FDXWLRQ�WRZDUGV�WKH�UHPDLQLQJ�VWDQG��DYRLGDQFH�
RI�GDPDJHV�LQ�WKH�UHVLGXDO�VWDQG����
�
7KH� UHVLGXDO� ����RI� WKH� SLRQHHU� VSHFLHV� DUH� KDUYHVWHG� LQ� WKH� ��WK� \HDU� DQG� VROG� DV� OXPEHU��
)UXLW� WUHHV�ZLOO� VWDUW� \LHOGLQJ� IUXLWV� EHWZHHQ� WKH� DJH� RI� �� RU� WHQ�� GHSHQGLQJ� RQ� VSHFLHV� DQG�
JURZWK�SHUIRUPDQFH��7KH�KDUYHVWHG�IUXLWV�DUH�VROG�DW�WKH�ORFDO�PDUNHW��6KDGH�WROHUDQW�WUHHV�DUH�
KDUYHVWHG�DW�D�'%+�RI�������FP��6WDUWLQJ�IURP�WKH�ILIWK�\HDU�DIWHU�SODQWLQJ���WK�RU��WK�DIWHU�WKH�
HVWDEOLVKPHQW�����RI�WKH�IDVWHU�JURZLQJ�'LSWHURFDUS�VSHFLHV�ZLOO�EH�KDUYHVWHG�DQQXDOO\��+DOI�
RI�WKH�VORZHU�JURZLQJ�'LSWHURFDUSV�DUH�KDUYHVWHG�LQ�WKH���WK�\HDU���
�
(PHUJLQJ�JDSV�DUH�WR�EH�UHSODQWHG�ZLWK�VHHGOLQJV��$SSURSULDWH�VHHG�WUHHV�DUH�WR�EH�OHIW�LQ�WKH�
VWDQG�� 2QFH� WKLV� V\VWHP� LV� HVWDEOLVKHG�� WKLV� SUDFWLFH� VKRXOG� EH� GRQH� LQ� WKH� GHVFULEHG�
VXVWDLQDEOH�PDQQHU��7DEOH���VXPPDULVHV�WKH�FRVWV�DQG�UHYHQXHV�RI�WKH�5)�SURMHFWLRQ��

�
7DEOH����&RVWV�DQG�UHYHQXHV�IRU�WKH�PRGHO�5)�VLWH��7,)�������

�
,QSXWV�� /DERXU� LV� WKH� PRVW� LPSRUWDQW�
SURGXFWLRQ� IDFWRU� RI� 5)�� $JDLQ�� FLWHG�
OLWHUDWXUH� GRHV� QRW� SURYLGH� GHWDLOHG�
LQIRUPDWLRQ�DERXW�WKH�ZRUNLQJ�LQSXW�IRU�WKH�
GLIIHUHQW� ZRUNLQJ� VWHSV� �FOHDULQJ� WKH� DUHD��
SODQWLQJ��WHQGLQJ��KDUYHVWLQJ��HWF����
)HUWLOL]HUV� DUH� QRW� QHHGHG� IRU� WKLV�
SURMHFWLRQ��0DLQ�FDSLWDO�LQSXW�LV�QHHGHG�IRU�
SXUFKDVLQJ� VHHGOLQJV�� 6HHGV� RU� SODQWV� IRU�
,QWHUFURSV� DUH� DVVXPHG� WR� EH� JDLQHG� IRU�
IUHH�IURP�RZQ�VWRFNV�RU�IURP�QHLJKERXULQJ�
IDUPHUV��

�������������������������������������������������
SULFH�LQIODWHG�E\�LQIODWLRQ�UDWH����

,WHP� $PRXQW��3K3��
&RVWV�� �
6HHGOLQJV�VORZ�JU��VXQ�GHPDQGLQJ� ����
6HHGOLQJV�IDVW�JU��VXQ�GHPDQGLQJ� �����
6HHGOLQJV�VORZ�JU��VKDGH�GHPDQGLQJ� ����
6HHGOLQJV�IDVW�JU��VKDGH�GHPDQGLQJ� �����
6HHGOLQJV�IUXLW�WUHHV� �����
/DERXU�IRU�WUHHV� ��������
7RWDO�FRVWV�IRU�WUHHV� ��������
/DERXU�IRU�,QWHUFURSV� ������
7RWDO�FRVWV� ��������
5HYHQXHV��� �
6ORZ�JU��6XQ�GHPDQGLQJ�OXPEHU� �������
)DVW�JU��6XQ�GHPDQGLQJ�IXHO�ZRRG� �����



� ����

2XWSXWV�� 0DLQ� RXWSXWV� RI� 5)� DUH�
LQWHUFURSV�LQ�WKH�ILUVW�\HDUV�DQG�LQ�WKH�ORQJ�
UXQ� WKH� WLPEHU� WUHHV�� 'XH� WR� WKH� ORJJLQJ�
EDQ��PDUNHW�SULFHV�IRU�WKH�WLPEHU�VSHFLHV�GR�
QRW� H[LVW�� 'LUNVPH\HU� XVHG� SULFHV� RI�
³EODFN´� PDUNHW� WLPEHU� SULFHV� WR� HVWLPDWH�
³WUXH´� PDUNHW� SULFHV� RI� WKH� GLIIHUHQW�
DVVRUWPHQWV� DQG� VSHFLHV�� /XPEHU� ZDV�
FDWHJRUL]HG�WR�IDFLOLWDWH�FDOFXODWLRQV�
'LUNVPH\HU�DVVXPHG�SULFHV� IRU� WLPEHU� WKDW�
UDQJH� EHWZHHQ� ��� DQG� PRUH� WKDQ� ��� 3K3�
SHU�ERDUG�IHHW��
�
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�
�
�
�
�
�������������������������������������������������
SULFH�LQIODWHG�E\�LQIODWLRQ�UDWH����

)DVW�JU��6XQ�GHPDQGLQJ�OXPEHU� ��������
6ORZ�JU��6KDGH�GHPDQGLQJ�SROHV� ������
�)DVW�JU��6KDGH�GHPDQGLQJ�SROHV� �������
)DVW�JU��6KDGH�GHPDQGLQJ�/XPEHU� �������
)UXLWV� �������
)UXLW�WUHHV��SROHV� ������
7RWDO�UHYHQXHV�WUHHV�� ��������
%DQDQD� ������
3LQHDSSOH� �������
2WKHU�IUXLWV� �������
7DFXGR� �������
&DPRWH� �������
$EDFD� �������
7RWDO�UHYHQXHV�,QWHUFURSV� ��������
7RWDO�UHYHQXHV� ��������
&DVK�IORZ� ��������



� ����

������5DLQIRUHVWDWLRQ�IDUPLQJ�±FDVH�VWXGLHV��
7KH� IROORZLQJ� ILQDQFLDO� DQDO\VLV� RI� HOHYHQ� 5)� VLWHV� EDVHV� RQ� GDWD� WKDW� ZDV� GHULYHG� E\�
LQWHUYLHZV� ZLWK� WKH� UHVSHFWLYH� IDUPHU� DQG� RZQ� SURMHFWLRQV� WKDW� PLJKW� EH� UDWKHU� RSWLPLVWLF��
7KHUHIRUH��D�VHQVLWLYLW\�DQDO\VLV�ZDV�FRQGXFWHG�WR�DYRLG�RYHUHVWLPDWLRQV�WKDW�PLJKW�OHDG�WR�D�
WRR�SRVLWLYH�YLHZ�RI�WKLV�ODQG�XVH�V\VWHP��
�
8WLOLVLQJ�WKH�SURYLGHG�LQIRUPDWLRQ�DERXW�WKH�FRVWV�DQG�UHYHQXHV�IURP�WKH�ODVW�\HDUV��SURYLGHG�
E\�,7(�DQG�SULFHV�UHIHUUHG�WR�������DQG�WKH�JURZWK�DQG�\LHOG�PRGHOV��FRVWV�DQG�UHYHQXHV�ZHUH�
GHWHUPLQHG� IRU� HDFK�5DLQIRUHVWDWLRQ� VLWH��$VVXPSWLRQV� RQ� WKH� IXWXUH� LQSXWV� DQG� RXWSXWV� DUH�
VXPPDULVHG� LQ� WKH� $SSHQGL[� ,,� �'HUZLVFK� 	� 6FKQHLGHU� ������� 'XH� WR� WKH� KLJK� YDULDELOLW\�
DPRQJVW� WKH� VLWHV�� FRVWV� DQG� LQFRPHV� DUH� YDU\LQJ� FRQVLGHUDEO\�� 7R� VLPSOLI\�� RQH�
³UHSUHVHQWDWLYH´�VLWH�ZDV�FKRVHQ�WR�LOOXVWUDWH�FRVWV�DQG�UHYHQXHV���

�
7DEOH�����&RVWV�DQG�UHYHQXHV�IRU�WKH�VXUYH\HG�5)�VLWHV��&LHQGD���'HUZLVFK�	�6FKQHLGHU�������
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�

�
,QSXWV��&RVWV�IRU�HVWDEOLVKLQJ�WKLV�VSHFLILF�VLWH�LV��������3K3��&RPSDUHG�ZLWK�WKH�SURMHFWLRQV�
RI�'LUNVPH\HU�� ODERXU� LQSXW� LV�QRW� DV�GRPLQDQW�� �8QOLNH� WKH�SURMHFWLRQ�GHVFULEHG� LQ������%��
IDUPHUV�KDG�WR�SD\�IRU�LQWHUFURSV�DQG�ZHUH�QRW�DEOH�WR�FROOHFW�VHHGV��VHHGOLQJV�RU�SODQWV�IURP�
RZQ�VWRFNV�RU�IRU�IUHH�IURP�RWKHU�VRXUFHV��

,WHP� $PRXQW��3K3��
%UXVKLQJ� ������
/D\�RXWLQJ� ������
6WDNLQJ� ������
+DXOLQJ� ������
'LJJLQJ� ������
3ODQWLQJ� ������
7RWDO�FRVWV�/DERXU�� �������
)UXLW�WUHHV� �������
)RUHVW�WUHHV� ������
6ZHHW�SRWDWR� ����
3HDQXWV� �����
7DUR�� �����
2WKHU�9HJHWDEOHV� �����
*LQJHU� �����
7RWDO�,QWHUFURSV� ������
3UXQLQJ�7KLQQLQJ�EUXVKLQJ� �������

,WHP��FRQWLQXHG�� $PRXQW��3K3��
5HSODFHPHQW�SODQWLQJ� ������
7RWDO�WHQGLQJ�� �������
+DUYHVWLQJ�WLPEHU� ��������
+DUYHVWLQJ�)UXLWV� �������
+DUYHVWLQJ�,QWHUFURSV� �����
%DUEHG�ZLUH� �����
)HUWLOL]HU� ����7RWDO�FRVWV� ��������
5HYHQXHV��� �
7LPEHU� ��������
)UXLWV� ��������
,QWHUFURSV� ������
7RWDO�UHYHQXHV� ��������
&DVK�IORZ� ��������



� ����

2XWSXWV��7KH�PRVW�LPSRUWDQW�RXWSXW�RI�5)�IDUPV�LV�WLPEHU��$�VLPSOH�JURZWK�PRGHO�ZDV�ILWWHG�
WR� WKH� GLIIHUHQW� VWDQGV� WR� HVWLPDWH� WKH� ZRRG� YROXPH� WKDW� PLJKW� EH� VROG� DIWHU� IXWXUH� IRUHVW�
RSHUDWLRQV���

)LJXUH� ��� LOOXVWUDWHV� WKH�
VLPSOLILHG� JURZWK� DQG� WKH�
WKUHH� WKLQQLQJV� DW� DJH� ����
�������DQG�WKH�ILQDO�FXWWLQJ�
DW�\HDU����IRU�RQH�H[DPSOH�
VLWH� �0DLOKL��� 7DEOH� ���
SRROV� WKH� DFFXPXODWLQJ�
YROXPHV� DW� WKH� UHVSHFWLYH�
DJHV�IRU�DOO�VLWHV��

)LJXUH�����9ROXPH�PRGHO�IRU�&LHQGD��PRGLILHG�IROORZLQJ�(QJOHUW�	�.DLVHU�������
�
�

7DEOH�����$FFXPXODWLQJ�YROXPHV�RI�WKH�IRUHVW�RSHUDWLRQV��(QJOHUW�	�.DLVHU�������
�
�
�
�
�
�
�
�
�
�
7KH�DFFXPXODWLQJ�ZRRG�YROXPHV�DUH�SUHVXPHG�WR�EH�DOORWWHG�LQ� WKH�TXDOLW\�DVVRUWPHQWV�IXHO�
ZRRG��SROHV�DQG�OXPEHU�LQ�WKH�IROORZLQJ�FRQWLQJHQWV���

�
7DEOH�����6KDUH�RI�WKH�ZRRG�SURGXFWV�DW�IRUHVW�RSHUDWLRQV��'HUZLVFK�	�6FKQHLGHU�������

<HDU���� <HDU���� <HDU���� <HDU�����
&OLPD[� 3LRQHHU� &OLPD[� 3LRQHHU� &OLPD[� 3LRQHHU� &OLPD[� 3LRQHHU�

)XHOZRRG� ���� ���� ���� ���� ���� ���� ���� ����
3ROHV� ���� ���� ���� � ���� � � �
/XPEHU� � ���� � ���� � ���� ���� ����

<HDU���� <HDU���� <HDU���� <HDU����
1DPH� �P��KD�� �P��KD�� �P��KD�� �P��KD��

&LHQGD� ����� ����� ����� ������

0DLOKL� ����� ����� ����� ������

0DLWKXP�-�*DUD\� ����� ����� ����� ������

0DLWKXP�*DOHQ]RJD� ����� ����� ����� �������

0DUFRV� ����� ������ ������ ������

0RGLQD� ����� ������ ������ ������

3DWDJ� ����� ������ ������ ������

3ODULGHO�/\GLD�7DQ� ����� ����� ������ ������

3ODULGHO�5��$EHULOOD� ���� ����� ����� �����

3RPSRQDQ� ����� ������ ������ ������

9LOOD� ����� ����� ������ ������

9ROXPH�0RGHO�&LHQGD

�

��

���

���

���

���

���

� � �� �� �� �� ��

\HDUV

P�
�KD
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7KLV� SURMHFWLRQ� DVVXPHV� WKDW� WKH� ILUVW� WKLQQLQJ� ZLOO� PDLQO\� SURYLGH� ORZ� TXDOLW\� DQG� VPDOO�
GLPHQVLRQDO� WLPEHU��:LWK� LQFUHDVLQJ� DJH� DQG� GLPHQVLRQ� RI� WKH� WUHHV�� PRUH� YDOXDEOH� ZRRG�
SURGXFWV� FDQ� EH� KDUYHVWHG�� ,W� LV� QRW� H[SHFWHG� WKDW� IRUHVW� SURGXFWV� RI� WKH� 5)�VLWHV� ZLOO� EH�
H[SRUWHG��:RRG�SURGXFWV�ZLOO�EH�WUDGHG�RQ�ORFDO�PDUNHWV�DQG�DFKLHYH�IROORZLQJ�SULFHV����
�
7DEOH�����3ULFHV�IRU�WKH�GLIIHUHQW�WLPEHU�DVVRUWPHQWV��'HUZLVFK�	�6FKQHLGHU�������
$VVRUWPHQW� )XHO�ZRRG� 3ROHV� /XPEHU�
3ULFH��3K3�� ���� ����� ������
�

�
$� VLPLODU� SURMHFWLRQ� ZDV� DFFRPSOLVKHG� IRU� \LHOGV� RI� IUXLW� WUHHV� WKDW� ZHUH� IRXQG� RQ� WKH�
UHVSHFWLYH� VLWHV�� )UXLW� WUHHV� DUH�PDLQO\� SODQWHG� LQ�&LHQGD��0DLOKL��0DUFRV��0RGLQD��3DWDJ��
3ODULGHO� /\GLD� 7DQ� DQG�9LOOD� �VHH�$SSHQGL[� ,,��� 7KH� RWKHU� IRXU� VLWHV� ODFN� DQ\�PHQWLRQDEOH�
QXPEHU� RI� IUXLW� EHDULQJ� WUHHV�� 7DEOH� ��� SRROV� WKH� H[SHFWHG� TXDQWLWLHV� RI� IUXLWV� DQG� WKH�
UHVSHFWLYH�PDUNHW�SULFHV��
�
7DEOH�����)UXLW�\LHOG�DQG�SULFHV�RI�FRPPRQ�IUXLW�WUHH�VSHFLHV��'HUZLVFK�	�6FKQHLGHU�������

�
�
�
�
�
�
�
� �
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�
�
�
�
�

)UXLW� <LHOG�WUHH�\HDU� )U��WLPH� 3ULFH�
� NJ� )UXLWV� � 3+3��NJ� 3+3��IUXLWV�
$UHFD�FDWHFKX� �� �� �� �� ��
$YRFDGR� ��� � �� ��� �
&DFDR� ����� � �� ���� �
&DUDPEROD� �� �� �� �� ��
&RFRQXW� ����� � �� ������ �
&RU\SKH�XODQ� �� �� �� �� ��
'LSORGLVFXV�S�� �� �� �� �� ��
'XULDQ� ������ � ��� ��� �
)ODFRXUWLD�M�� �� �� �� �� ��
*XDYD� ��� � �� �� �
*X\DEDQR� ���� � �� �� �
-DFNIUXLW� � ���� �� � ����
/DQ]RQHV�� ��� � ��� ��� �
0DQJR� ��� � �� ��� �
0DQJRVWHHQ� ���� � ��� ��� �
0DUDQJ�� �� �� �� �� �
3DSD\D� ��� � �� ��� �
5DPEXWDQ� ��� � �� ��� �
6DQWRO�� �� �� �� �� ��



� ����

���'LVFRXQWLQJ�FRVWV�DQG�EHQHILWV�
����6HOHFWHG�GLVFRXQW�UDWH�
$V� GHVFULEHG� LQ� WKH� FKDSWHUV� ���� WR� ������� VHOHFWLRQ� RI� DQ� DGHTXDWH� LQWHUHVW� UDWH� LV� UDWKHU�
GLIILFXOW��'XH�WR� WKH�SUREOHPV�WKDW�RFFXU�ZKHQ�DSSO\LQJ�WKH�GHVFULEHG�DSSURDFKHV��WKLV�&%$�
XWLOLVHV� WKH�VHFRQG�EHVW�\DUGVWLFN�� WKH� LQWHUHVW� UDWH� IRU� ORQJ� WHUP�VWDWH�VHFXULWLHV�� WR�FDOFXODWH�
WKH�GLVFRXQW�UDWH���
�
$FFRUGLQJ� WR� WKH� IRUPXOD� IRU� WKH� UHDO� LQWHUHVW� UDWH� �VHH� ������� WKH� QRPLQDO� LQWHUHVW� UDWH� RI�
�������IRU����\HDU� WUHDVXU\�ERQGV� �%DQJNR�6HQWUDO�)LOLSLQDV�������DQG�WKH�LQIODWLRQ�UDWH�RI�
����,QGH[PXQGL�����E�	�1DWLRQDO�6WDWLVWLFV�2IILFH�������ZDV�XVHG�WR�FRPSXWH�WKH�DSSOLHG�
UHDO�LQWHUHVW�UDWH��,UW���
� � �

,UW� ����������������������
� � � � ,UW� ������� ������ �
�
'XH� WR� WKH� GLIILFXOWLHV� LQ� ILQGLQJ� WKH� ³FRUUHFW´� LQWHUHVW� UDWH�� D� VHQVLWLYLW\� DQDO\VLV� ZDV�
FRQGXFWHG�LQ�RUGHU�WR�DYRLG�ZURQJ�GHFLVLRQV��7R�DFKLHYH�D�EURDG�VSHFWUXP�RI�SRVVLEOH�UHVXOWV��
IXUWKHU�GLVFRXQW�UDWHV�RI������DQG�������ZHUH�FKRVHQ��7KH�ORZ�GLVFRXQW�UDWH�PLJKW�UHIOHFW�D�
VLWXDWLRQ� LQ� ZKLFK� ORDQV� DUH� SURYLGHG� DW� FKHDS� FRQGLWLRQV� �H�J��� IURP� GHYHORSPHQW�
FRRSHUDWLRQ��ZKLOH� WKH�KLJK�GLVFRXQW� UDWH� UDWKHU� UHIOHFWV� WKH�GLVFRXQW� UDWH�XVHG�E\� WKH�$VLDQ�
'HYHORSPHQW� %DQN� ZKHQ� FRQGXFWLQJ� HFRQRPLF� DQDO\VLV� LQ� GHYHORSPHQW� FRXQWULHV� �$'%�
����E��� %\� FRPSXWLQJ� WKH� UHVXOWV� ZLWK� GLIIHUHQW� LQWHUHVW� UDWHV�� RQH� DWWDLQV� WKH� LQIOXHQFH� RI�
GLVFRXQW�UDWHV�RQ�WKH�UHVXOW�RI�HDFK�DOWHUQDWLYH������
�
����'LVFRXQWLQJ�FRVWV�DQG�EHQHILWV�
7KH� UHVXOWV� RI� WKH� GLVFRXQWHG� FRVWV� DQG� EHQHILWV� DUH� GLVSOD\HG� LQ� WKH� IROORZLQJ� WDEOH� ����
&DOFXODWLRQ�RI�SUHVHQW�YDOXHV�LV�FRPSXWHG�DFFRUGLQJ�WR�FKDSWHU������7KLV�WDEOH�DOVR�VKRZV�WKH�
UHVXOWV�RI� WKH�VHQVLWLYLW\�DQDO\VLV�ZLWK�FKRVHQ�GLVFRXQW�UDWHV�RI������DQG��������$OO�ILJXUHV�
DUH�JLYHQ�LQ�3K3��
��
�
�
�
�



� ����

�
7DEOH������'LVFRXQWHG�FRVWV�DQG�EHQHILWV�SHU�KD�RI�DOO�DOWHUQDWLYHV��ZLWK�GLIIHUHQW�GLVFRXQW�UDWHV��

$OWHUQDWLYH� 'LVFRXQW�UDWH�
$FDFLD�$EDFD� ����� ����� ������
'LVFRXQWHG�FRVWV� ������� ������� �������
'LVFRXQWHG�EHQHILWV� �������� ������� �������
�

5)�SURMHFWLRQ�� ����� ����� ������
'LVFRXQWHG�FRVWV� �������� ������� �������
'LVFRXQWHG�EHQHILWV� �������� �������� ��������
�

5)�VLWHV� 'LVFRXQWHG� ����� ����� ������
&RVWV� �������� ������� �������&LHQGD� %HQHILWV� �������� �������� �������
&RVWV� �������� �������� �������0DLOKL�� %HQHILWV� �������� �������� ��������
&RVWV� ������� ������� �������0DLWKXP�-�*�� %HQHILWV� �������� ������� �������
&RVWV� ������� ������� �������0DLWKXP�*��� %HQHILWV� �������� �������� ��������
&RVWV� �������� �������� ��������0DUFRV�� %HQHILWV� ��������� ��������� ��������
&RVWV� �������� �������� ��������0RGLQD�� %HQHILWV� ��������� ��������� ��������
&RVWV� �������� ������� �������3DWDJ�� %HQHILWV� �������� �������� ��������
&RVWV� ��������� �������� ��������3ODULGHO�/�7��� %HQHILWV� ��������� ��������� ��������
&RVWV� �������� �������� ��������3ODULGHO�5��$��� %HQHILWV� ������� ������� �������
&RVWV� �������� ������� �������3RPSRQDQ�� %HQHILWV� �������� �������� ��������
&RVWV� �������� �������� ��������9LOOD� %HQHILWV� ��������� ��������� ��������
&RVWV� �������� �������� ��������$YHUDJH�5)�

VLWH� %HQHILWV� ��������� �������� ��������
�
7KH�QH[W�FKDSWHU�DQDO\VHV�WKHVH�ILQGLQJV�E\�DSSO\LQJ�WKH�GHFLVLRQ�FULWHULD�H[SODLQHG�LQ�FKDSWHU�
������



� ����

���&RPSDULQJ�FRVWV�DQG�EHQHILWV�RI�WKH�VHOHFWHG�DOWHUQDWLYHV�
7DEOH����JLYHV�DQ�RYHUYLHZ�RI�DOO�GHFLVLRQ�FULWHULD��&RQVLGHULQJ�WKH�1HW�3UHVHQW�9DOXH��139���
WKH�5)�VLWHV�RI�9LOOD��0RGLQD��3ODULGHO�/\GLD�7DQ�DQG�0DUFRV�UHDFK�E\�IDU�WKH�KLJKHVW�YDOXH��
7KH� ³DYHUDJH´�5)� VLWH� DOVR� UHDFKHV� KLJKHU� YDOXHV� WKDQ�$FDFLD�$EDFD� DQG� WKH� SURMHFWLRQ� RI�
'LUNVPH\HU�� 2Q� WKH� RWKHU� KDQG�� 3ODULGHO� 5�$� DFKLHYHV� D� QHJDWLYH� 139� DQG� WKH� 139� RI�
&LHQGD� WXUQV� QHJDWLYH� ZKHQ� WKH� GLVFRXQW� UDWH� LV� LQFUHDVHG� WR� ������� 7KLV� VKRZV� WKDW� WKH�
GLIIHUHQFHV� DPRQJVW� WKH� 5DLQIRUHVWDWLRQ� VLWHV� DUH� FRQVLGHUDEOH�� $SSO\LQJ� GLIIHUHQW� GLVFRXQW�
UDWHV�GRHV�QRW�FKDQJH�WKH�UDQNLQJ�RI�WKH�DOWHUQDWLYHV��
�
139�DQG�$QQXLW\�OHDG�WR�WKH�VDPH�UDQNLQJ��ZKLOH�%&5�UHVXOWV�PD\�GLIIHU�IURP�139�UDQNLQJ��
7KLV�FDQ�EH�VHHQ�ZKHQ�FRPSDULQJ�0DLOKL��ZLWK�D�139�RI�����PLOOLRQ�3K3�DQG�D�%&5�RI�������
DQG�0DLWKXP�*�� �ZLWK� D� ORZHU�139�RI� DERXW� ��PLOOLRQ�3K3�� EXW� D� KLJKHU�%&5�RI� ������ ,Q�
0DLWKXP�*�� WKH�HYDOXDWHG�RYHUDOO�SURMHFW�LQ��DQG�RXWSXW�SHU�KHFWDUH�LV�ORZHU�WKDQ�LQ�0DLOKL��
UHVXOWLQJ�LQ�D�ORZHU�QHW�ZHOIDUH�HIIHFW��JLYHQ�E\�WKH�139���+RZHYHU��ZKHQ�FRPSDULQJ�%&5��
0DLWKXP� UHDFKHV� D� EHWWHU� UHVXOW� GXH� WR� WKH� KLJKHU� DYHUDJH� EHQHILWV� DFKLHYHG� SHU� FRVW� XQLW�
�JLYHQ�E\�WKH�%&5���,55�JLYHV�DPELJXRXV�UHVXOWV� LQ�VRPH�FDVHV��ZKLFK�PLJKW�EH�GXH�WR�WKH�
DOJHEUDLF�IRUP��VHH�����������
�

7DEOH�����'HFLVLRQ�FULWHULD�RI�DOO�DOWHUQDWLYHV�DW�GLIIHUHQW�GLVFRXQW�UDWHV�
�

$FDFLD�$EDFD� ����� ����� ������
139��3K3�� ������� ������� �������
$QQXLW\��3K3�� ������ ������ ������
%HQHILW�&RVW�5DWLR�� ����� ����� �����
,QWHUQDO�5DWH�RI�5HWXUQ��,55�� � ���� �
�

5)�SURMHFWLRQ�� ����� ����� ������
139��3K3�� �������� ��������� ��������
$QQXLW\��3K3�� ������� ������� �������
%HQHILW�&RVW�5DWLR�� ����� ����� �����
,QWHUQDO�5DWH�RI�5HWXUQ��,55�� � ���� �
�

�

5)�VLWHV� &ULWHULD� ����� ����� ������
139��3K3�� �������� ������� �������
$QQXLW\��3K3�� ������ ������ ������
%HQHILW�&RVW�5DWLR�� ����� ����� �����

&LHQGD��
,55� � ���� �



� ����

139��3K3�� �������� �������� ��������
$QQXLW\��3K3�� ������� ������� �������
%HQHILW�&RVW�5DWLR�� ����� ����� �����

0DLOKL��
,55� � ���� �
139��3K3�� ������� ������� �������
$QQXLW\��3K3�� ������ ������ ������
%HQHILW�&RVW�5DWLR�� ����� ����� �����

0DLWKXP�-�*���
,55� � ���� �
139��3K3�� �������� �������� �������
$QQXLW\��3K3�� ������� ������� ������
%HQHILW�&RVW�5DWLR�� ����� ����� �����

0DLWKXP�*���
,55� � ����� �
139��3K3�� ��������� �������� ��������
$QQXLW\��3K3�� ������� ������� �������
%HQHILW�&RVW�5DWLR�� ����� ����� �����

0DUFRV��
,55� � ���� �
139��3K3�� ��������� �������� ��������
$QQXLW\��3K3�� �������� ������� �������
%HQHILW�&RVW�5DWLR�� ����� ����� �����

0RGLQD��
,55� � ���� �
139��3K3�� �������� �������� �������
$QQXLW\��3K3�� ������� ������� �������
%HQHILW�&RVW�5DWLR�� ����� ����� �����

3DWDJ��
,55� � ���� �
139��3K3�� ��������� �������� ��������
$QQXLW\��3K3�� �������� ������� �������
%HQHILW�&RVW�5DWLR�� ����� ����� �����

�3ODULGHO�/�7���
,55� � ���� �
139��3K3�� ��������� ��������� ���������
$QQXLW\��3K3�� �������� �������� ��������
%HQHILW�&RVW�5DWLR�� ����� ����� �����

3ODULGHO�5��$���
,55� � �� �
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139��3K3�� �������� �������� �������
$QQXLW\��3K3�� ������� ������� ������
%HQHILW�&RVW�5DWLR�� ����� ����� �����

�3RPSRQDQ��� � ,55� � ���� �
139��3K3�� ��������� ��������� ��������
$QQXLW\��3K3�� �������� ������� �������
%HQHILW�&RVW�5DWLR�� ����� ����� �����9LOOD�
,55� � ���� �
139��3K3�� �������� �������� ��������
$QQXLW\��3K3�� ������� ������� �������
%HQHILW�&RVW�5DWLR�� ����� ����� �����

$YHUDJH�5)�
VLWH�

,55� � ���� �
�
� �
�
�
�
�
�
�
�
�
�
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�
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���&RQVLGHULQJ�ULVN�DQG�XQFHUWDLQW\�
0HDQZKLOH�� DOO� FRQVLGHUHG� ODQG�XVH� V\VWHPV� DUH� SUDFWLVHG� E\� VPDOO� VFDOH� IDUPHUV� LQ� /H\WH��
0RVW� RI� WKH� IDUPHUV� UHO\� RQO\� RQ� WKH� LQFRPH� RI� WKHLU� RZQHG� UHVSHFWLYHO\� OHDVHG� ODQG��
7KHUHIRUH�D�³ZURQJ´�GHFLVLRQ�RI�WKH�W\SH�RI�ODQG�XVH�ZRXOG�VHULRXVO\�LPSDFW�WKH�ILQDQFLDO�DQG�
RYHUDOO�VLWXDWLRQ�RI�WKH�FRQFHUQHG�KRXVHKROG��7R�DYRLG�D�³ZURQJ´�FKRLFH�RU�UHFRPPHQGDWLRQ��
LW� LV� LPSRUWDQW� WR� FRQVLGHU� ULVN� DQG� XQFHUWDLQW\� �VHH� ������ $V� SRVVLEOH� VFHQDULRV� IRU�
$EDFD�$FDFLD� �'LVHDVHV�� DQG� WKH� 5)� SURMHFWLRQ� �QR� ORJJLQJ� SHUPLW�� KDYH� DOUHDG\� EHHQ�
GLVFXVVHG� LQ� ODVW� \HDU¶V� &%$�� WKLV� FKDSWHU� ZLOO� IRFXV� RQ� WKUHH� QHJDWLYH� VFHQDULRV� IRU� WKH�
DQDO\VHG�5)�VLWHV�DQG�RQ�RQH�SRVLWLYH�VFHQDULR��SD\PHQWV�IRU�&DUERQ�6HTXHVWUDWLRQ���'XH�WR�
WKH� ZHDN� GDWDEDVH� DQG� WKH� VKRUW� WLPH� SHULRG� VLQFH� 5DLQIRUHVWDWLRQ� VWDUWHG�� IXWXUH�
GHYHORSPHQWV�DERXW�TXDQWLW\��TXDOLW\�DQG�SULFHV�RI�SURGXFWV�DUH�VWLOO�XQFHUWDLQ��
�
����&DUERQ�VHTXHVWUDWLRQ��
7KLV�SRVLWLYH�VFHQDULR�DVVXPHV�WKDW�WKH�WUDGH�RI�&HUWLILHG�(PLVVLRQ�5HGXFWLRQV��&(5��LQ�WKH�
IUDPH� RI� WKH� &OHDQ� 'HYHORSPHQW� 0HFKDQLVPV� RI� WKH� .\RWR� 3URWRFRO� ZLOO� EH� UHDOLVHG� �VHH�
�������7KH�IROORZLQJ�WDEOH�VXPPDULVHV�WKH�DGGLWLRQDO�UHYHQXHV�IURP�VHOOLQJ�WHPSRUDU\�&(5V�
IRU�DOO�HOHYHQ�5)�VLWHV�DQG�$FDFLD�DW�GLIIHUHQW�GLVFRXQW�UDWHV��5HYHQXHV�DUH�JLYHQ�LQ�3K3��
� 7DEOH�����$GGLWLRQDO�5HYHQXHV�IURP�&DUERQ�6HTXHVWUDWLRQ�DW�GLIIHUHQW�LQWHUHVW�UDWHV�
��$FDFLD���$EDFD�� <HDU���� <HDU��� <HDU���� <HDU����
&(5��W�&2��� ����� ������ ����� ������
������ ������ ������ ������ ������
������� ������ ������ ������ ������
������� ������ ������ ������ ������
5)�VLWHV� � <HDU��� <HDU���� <HDU���� <HDU����

&(5��W�&2��� ������ ������ ������ ������
������ ������ ������ ������ ������
������� ������ ������ ������ ������

&LHQGD��
������� ������ ������ ������ ������
&(5��W�&2��� ������ ������ ������ ������
������ ������ ������ ������ ������
������� ������ ������ ������ ������

0DLOKL��
������� ������ ������ ������ ������
&(5��W�&2���� ������ ������ ������ ������
������ ������ ������ ������ ������
������� ������ ������ ������ ������

�0DLWKXP�-�*���� ������� ������ ������ ������ ������



� ����

&(5��W�&2��� ������ ������ ������ ������
������ ������ ������ ������ ������
������� ������ ������ ������ ������

0DLWKXP�*���
������� ������ ������ ������ ������
&(5��W�&2��� ������ ������ ������ ������
������ ������ ������ ������ ������
������� ������ ������ ������ ������

0DUFRV��
������� ������ ������ ������ ������
&(5��W�&2��� ������ ������ ������ ������
������ ������ ������ ������ ������
������� ������ ������ ������ ������

0RGLQD��
������� ������ ������ ������� �������
&(5��W�&2��� ������ ������ ������ ������
������ ������ ������ ������ ������
������� ������ ������ ������� �������

3DWDJ��
������� ������ ������� ������� �������
&(5��W�&2��� ������ ������ ������ ������
������ ������ ������ ������ ������
������� ������ ������ ������ ������

�3ODULGHO�/�7��� ������� ������ ������ ������ ������
&(5��W�&2��� ����� ����� ����� �����
������ ����� ����� ����� �����
������� ����� ����� ����� �����

3ODULGHO�5��$���
������� ����� ����� ������ ������
&(5��W�&2��� ������ ������ ������ ������
������ ������ ������ ������ ������
������� ������ ������ ������� �������

����3RPSRQDQ��
������� ������ ������� ������� �������
&(5��W�&2��� ������ ������ ������ ������
������ ������ ������ ������ ������
������� ������ ������ ������ ������

9LOOD�
������� ������ ������ ������ ������
&(5��W�&2��� ������ ������ ������ ������
������ ������ ������ ������ ������
������� ������ ������ ������ ������

$YHUDJH�
5)�VLWH�

������� ������ ������ ������ ������
�
�
�
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����/RZ�WLPEHU�TXDOLW\�
7LPEHU� LV� WKH� PDLQ� SURGXFW� RI� WKH� 5)� VLWHV�� (VWLPDWHV� RI� IXWXUH� WLPEHU� DVVRUWPHQWV� DUH�
LQIOLFWHG� ZLWK� D� KLJK� XQFHUWDLQW\�� 6LQFH� SULFHV� IRU� GLIIHUHQW� WLPEHU� TXDOLWLHV� DUH� YDU\LQJ�
FRQVLGHUDEO\��VHH������7DEOH������VKLIW�RI�DVVRUWPHQWV�WR�ORZHU�TXDOLW\�KDYH�D�KLJK�LPSDFW�RQ�
WKH� LQFRPH�� 7KHUHIRUH� 139� IRU� DOO� 5)� VLWHV� ZHUH� FDOFXODWHG� E\� XVLQJ� D� SHVVLPLVWLF� WLPEHU�
TXDOLW\�H[SHFWDWLRQ��
� �

7DEOH�����6KDUH�RI�WKH�ZRRG�SURGXFWV�DW�IRUHVW�RSHUDWLRQV��SHVVLPLVWLF�SURMHFWLRQ��
<HDU���� <HDU���� <HDU���� <HDU�����

&OLPD[� 3LRQHHU� &OLPD[� 3LRQHHU� &OLPD[� 3LRQHHU� &OLPD[� 3LRQHHU�
)XHO�ZRRG� ���� ���� ���� ���� ���� ���� ���� ����
3ROHV� ���� ���� ���� � ���� � � �
/XPEHU� � � � ���� � ���� ���� ����
�
� �
����7LPEHU�\LHOG�GHFOLQH��
7KLV�VFHQDULR�LQFOXGHV�GHFOLQH�LQ�WLPEHU�\LHOG�E\�RQH�WKLUG��3D\LQJ�DWWHQWLRQ�WR�WKH�LQVXIILFLHQW�
GDWD�EDVH�DQG�XQNQRZQ�IXWXUH�UHYHQXHV��WKH�/DSODFH�UXOH�ZDV�DSSOLHG��'HFOLQH�LQ�WLPEHU�\LHOG�
FRXOG�EH�GXH�WR�RYHUHVWLPDWHG�WUHH�JURZWK��GLVHDVHV�DQG�SHVWV�WKDW�EHIDOO�WUHHV��VHH�$SSHQGL[�
,,��1HEHO�������RU�LQDGHTXDWH�JURZWK�FRQGLWLRQV�DV�D�FRQVHTXHQFH�RI�SRRU�OLJKW�FRQGLWLRQV�LQ�
WKH�VWDQG��7\SKRRQV�DUH�DOVR�FRPPRQ�LQ�WKLV�UHJLRQ�DQG�PLJKW�GDPDJH�WUHHV��'HFOLQH�LQ�\LHOG�
FRXOG� DOVR� EH� WUDFHG� EDFN� WR� WKH� ZLGHVSUHDG� SKHQRPHQD� RI� WKHIW� RU� RWKHU� QHJDWLYH� KXPDQ�
LPSDFW�VXFK�DV�SURPRWLQJ�ILUH���
�
����,QWHUFURS�DQG�IUXLW�\LHOG�GHFOLQH�
$QDORJRXV� WR� WKH� VFHQDULR� RI� WLPEHU� \LHOG� GHFOLQH�� SURGXFWLRQ� RI� LQWHUFURSV� DQG� IUXLWV� ZDV�
DVVXPHG� WR� EH� UHGXFHG� E\�RQH� WKLUG��3RVVLEOH� UHDVRQV� IRU� GHFOLQH� DUH�JHQHUDOO\� WKH� VDPH�DV�
GHVFULEHG� IRU� WLPEHU� SURGXFWLRQ�� 5HGXFHG� OLJKW� FRQGLWLRQV� DQG� KXPDQ� LPSDFW� VXFK� DV� WKHIW�
PLJKW�EH�RI�KLJKHU�UHOHYDQFH�WKDQ�LQ�WKH�WLPEHU�\LHOG�VFHQDULR���
�
�
�
�
�
�
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����6HQVLWLYLW\�DQDO\VLV�
7KH� DERYH� PHQWLRQHG� VFHQDULRV� ZHUH� LQWHJUDWHG� LQ� WKH� &DVK� IORZV� RI� DOO� 5)� VLWHV�� &DUERQ�
VHTXHVWUDWLRQ�ZDV�DOVR�FRQVLGHUHG�IRU� WKH�$FDFLD�SODQWDWLRQ��$OO�FRVWV�DQG�UHYHQXHV�ZLWK�WKH�
³QHZ´�DVVXPSWLRQV�ZHUH�FDOFXODWHG�ZLWK�D�GLVFRXQW� UDWH�RI��������139�DV�D� WRWDO�ILJXUH��LQ�
3K3��KD��DQG�DV�SHUFHQWDJH�RI�WKH�LQLWLDO�YDOXH�DUH�JLYHQ�IRU�WKH�FRQVLGHUHG�DOWHUQDWLYHV��
�

7DEOH�����139�FRQVLGHULQJ�ULVN�DQG�XQFHUWDLQW\��GLVFRXQW�UDWH�RI��������
�����6FHQDULR�
�
$OWHUQDWLYH�

,QLWLDO�139� &DUERQ�
6HTXHVWUDWLRQ�

/RZ�WLPEHU�
TXDOLW\�

7LPEHU�\LHOG�
GHFOLQH�

)UXLW�DQG�
LQWHUFURS�\LHOG�

GHFOLQH�
������� ������� ���� ���� ����$FDFLD�$EDFD�

�� ���� ������ ���� ���� ����
������� ������� ������� ������� �������&LHQGD���� ���� ������ ����� ����� �����
�������� �������� �������� �������� ��������0DLOKL���� ���� ������ ����� ����� �����
������� ������� ������� ������� �������0DLWKXP�-�*���� ���� ������ ����� ����� �����
�������� �������� ������� ������� ��������0DLWKXP�*����� ���� ������ ����� ����� ������
�������� �������� �������� ��������� ��������0DUFRV���� ���� ������ ����� ����� �����
�������� �������� �������� �������� ��������0RGLQD���� ���� ������ ����� ����� �����
�������� �������� �������� �������� ��������3DWDJ���� ���� ������ ����� ����� �����
�������� �������� �������� �������� ��������3ODULGHO�/�7���� ���� ������ ����� ����� �����
��������� ��������� ��������� ��������� ���������3ODULGHO�5��$����� ���� ������ ����� ����� �����
�������� �������� ������� ������� ��������3RPSRQDQ���� ���� ������ ����� ����� �����
��������� ��������� ��������� ��������� ��������9LOOD���� ���� ������ ����� ����� �����

$YHUDJH�5)��� ���� ������ ����� ����� �����
�
� �
7KH� VHQVLWLYLW\�DQDO\VLV� UHYHDOV� WKDW�PRVW�5)�VLWHV�DUH� �HYHQ�XQGHU�XQIDYRXUDEOH�FRQGLWLRQV��
PRUH�EHQHILFLDO� WKDQ�$FDFLD�$EDFD�SODQWDWLRQV�DQG� WKH�RYHUDOO� UDQNLQJ�ZLOO�QRW�EH�FKDQJHG��
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&RQVLGHULQJ�WKH�QHJDWLYH�VFHQDULRV��ORZ�WLPEHU�TXDOLW\�ZLOO�KDYH�WKH�VWURQJHVW�LPSDFW�RQ�WKH�
139�RI� HDFK� VLWH��%XW�HYHQ� LI�SRRU� WLPEHU�TXDOLWLHV�ZLOO�EH� WKH�PDLQ�RXWSXW�� WKH�139� LV� LQ�
PRVW�FDVHV�VWLOO�DGYDQWDJHRXV�DQG�GRHV�QRW�WXUQ�QHJDWLYH��H[FHSW�IRU�3ODULGHO�5��$��WKDW�DOZD\V�
DFKLHYHV�QHJDWLYH�139���'LIIHUHQW�VLWHV�ZLOO� UHDFW�GLIIHUHQWO\� WR�GHFUHDVH�RI�IUXLW�DQG�WLPEHU�
\LHOG� EHFDXVH� WKH� VKDUH� RI� WKHVH� SURGXFWV� LV� YDU\LQJ� FRQVLGHUDEO\� �H�J��� VRPH� VLWHV� ODFN� DQ\�
PHQWLRQDEOH� DPRXQWV�RI� IUXLW� WUHHV�� VHH�$SSHQGL[� ,,��%HUWUDP�������.LIIQHU��������2YHUDOO��
GHFUHDVH� LQ� WLPEHU� \LHOG� DQG� WLPEHU� TXDOLW\� ORZHU� WKH�139� WR� D� KLJK� H[WHQW�� LPSO\LQJ� WKDW�
WLPEHU� LV� WKH� PDLQ� RXWSXW� RI� DYHUDJH� 5)� VLWHV�� ,W� VKRXOG� EH� PHQWLRQHG�� WKDW� GHFUHDVH� LQ�
LQWHUFURS�DQG�IUXLW�\LHOG�LV�RQO\�RI�LPSRUWDQFH�IRU�VLWHV�WKDW�DFKLHYH�D�KLJK�LQLWLDO�139��7KLV�
ILQGLQJ� LQGLFDWHV� WKDW� WKHVH� SURGXFWV� SOD\� D� NH\� UROH� IRU� WKH� HFRQRPLF� VXFFHVV� RI� WKHVH�5)�
VLWHV����
�
$GGLWLRQDO�LQFRPH�IURP�&(5V�PLJKW�LQFUHDVH�WKH�139�FRQVLGHUDEO\��(VSHFLDOO\�VLWHV�WKDW�GR�
QRW�DFKLHYH�KLJK�139�DQG�KDYH�OLWWOH�HDUO\�LQFRPH�IURP�LQWHUFURSV�ZLOO�EHQHILW�PRVW�IURP�WKLV�
LQFRPH��,QFRPH�IURP�&(5�FRXOG�EH�RI�KLJK�LPSRUWDQFH�LI�WKH�GLVFRXQW�UDWH�ZLOO�LQFUHDVH�IRU�
DQ\�UHDVRQ��:KLOH�DOO�UHYHQXHV�IURP�5)��HVSHFLDOO\�IURP�WKH�ORQJ�WHUP�SURGXFWLRQ�RI�WLPEHU��
ZLOO� GHFUHDVH�� LQFRPH� IURP� &(5V� LV� LQFUHDVLQJ� DV� WKH� SULFH� ZLOO� JR� XS� �VHH� ����� 7DE�� ����
$FDFLD�DFKLHYHV� WKH�KLJKHVW� UHODWLYH�139� LQFUHDVH� LI�&(5V�DUH� LQFRUSRUDWHG� LQ� WKH�DQDO\VLV��
7KLV�PLJKW� EH� WUDFHG� EDFN� WR� WKH� IDVW� JURZWK� RI�$FDFLD� DQG�PRUHRYHU� WR� WKH� HDUO\�PRPHQW�
ZKHQ�WKH�ILUVW�UHYHQXH�ZLOO�EH�UHFHLYHG����
�
�
���&RQFOXVLRQV�DQG�UHFRPPHQGDWLRQV�
&RPSDULQJ�WKH�1HW�3UHVHQW�9DOXH��QHW�ZHOIDUH�FRQWULEXWLRQ��RI�HDFK�DOWHUQDWLYH�DOORZV�IRU�DQ�
RYHUDOO� UDQNLQJ��)URP�DQ�HFRQRPLF�SRLQW�RI�YLHZ��PRVW�VLWHV�DUH�SURILWDEOH��RQO\�DOWHUQDWLYH�
3ODULGHO�5��$��VKRXOG�EH�UHMHFWHG��7KLV�DOWHUQDWLYH�JHQHUDWHV�QHJDWLYH�UHVXOWV�LQ�DQ\�VFHQDULR��
(YHQ�DGGLWLRQDO�LQFRPH�IURP�&(5V�ZLOO�QRW�SXW�WKLV�DOWHUQDWLYH�LQWR�D�SRVLWLYH�RXWFRPH��7KH�
UHDVRQ� IRU� WKH� QHJDWLYH� UHVXOW� FDQ� EH� WUDFHG� EDFN� WR� D� IRUHVW� ILUH� WKDW� GHVWUR\HG�PRVW� RI� WKH�
DIIRUHVWHG� DUHD�� 7KHUHIRUH� KLJK� HVWDEOLVKPHQW� FRVWV� ZHUH� FRQIURQWHG� ZLWK� ORZ� LQFRPH�� $V�
IRUHVW� ILUHV� DUH� D� JHQHUDO� SUREOHP� IRU� DQ\� NLQG� RI� IRUHVWU\� ODQG� XVH�� WKLV� VFHQDULR� ZDV� QRW�
LQFOXGHG�LQ�WKH�DQDO\VLV���
�
�
�
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�
7DEOH�����)LQDO�UDQNLQJ�RI�DOO�DOWHUQDWLYHV��&ULWHULRQ��139�DW�GLVFRXQW�UDWH�RI�������

5DQN� $OWHUQDWLYH� 139��3K3�� 139��86����
�� 9LOOD� ��������� �������
�� 0RGLQD� �������� �������
�� 3ODULGHO�/�7�� �������� �������
�� 0DUFRV� �������� �������
�� $YHUDJH�5)�VLWH� �������� ������
�� 0DLOKL� �������� ������
�� 3DWDJ� �������� ������
�� 3RPSRQDQ� �������� ������
�� 5)�SURMHFWLRQ��'LUNVPH\HU�� �������� ������

��� 0DLWKXP�*�� �������� ������
��� $FDFLD�$EDFD� ������� �����
��� 0DLWKXP�-�*� ������� �����
��� &LHQGD� ������� �����
��� 3ODULGHO�5��$�� ��������� �������

� �
&LHQGD�DFKLHYHV�D�UHODWLYH�ORZ�139��7KLV�PLJKW�EH�GXH�WR�XQIDYRXUDEOH�VRLO�FRQGLWLRQV�LQ�WKH�
QRUWKHUQ�SDUW�RI�WKH�DUHD��.ROE��������$W�D�GLVFRXQW�UDWH�RI�������139�WXUQV�QHJDWLYH�EXW�ZLOO�
SURGXFH�D�ZHOIDUH�JDLQ�RI������3+3� LI� DGGLWLRQDO� LQFRPH� IURP�FDUERQ�VHTXHVWUDWLRQ�FDQ�EH�
UHDOLVHG��$GGLWLRQDOO\��LW�LV�GRXEWIXO�LI�$EDFD�$FDFLD�ZLOO�SHUIRUP�EHWWHU�RQ�WKLV�VRLO���
�
(LJKW�5)�VLWHV�DFKLHYH�KLJKHU�139V�WKDQ�$EDFD�$FDFLD�DQG�VHYHQ�HYHQ�H[FHHG�WKH�SURMHFWLRQ�
RI�'LUNVPH\HU��7KH�PDLQ� UHVXOW�RI� WKH� UDQNLQJ�RI� WKH�DOWHUQDWLYHV�GRHV�QRW�FKDQJH�ZKHQ�WKH�
GHVFULEHG� ³SHVVLPLVWLF´� VFHQDULRV� GR� RFFXU�� 7KH� VHQVLWLYLW\� DQDO\VLV� UHYHDOV� WKDW� WKH� PRVW�
VXFFHVVIXO�VLWHV�DUH�WKRVH�WKDW�GHSHQG�LQ�D�ODUJH�H[WHQG�RQ�LQFRPH�IURP�IUXLWV�DQG�LQWHUFURSV��
)XUWKHUPRUH��WKH�DFKLHYHG�WLPEHU�TXDOLWLHV�KDYH�FRQVLGHUDEOH�LPSDFW�RQ�WKH�HFRQRPLF�VXFFHVV�
RI� 5)� VLWHV�� 7KH� RYHUDOO� DGYDQWDJH� RI� WKH� VXUYH\HG�5)� VLWHV� FRPSDUHG� WR� WKH� SURMHFWLRQ� RI�
'LUNVPH\HU�PLJKW�EH�WUDFHG�EDFN�WR�WKH�ILQDO�FRPSOHWH�KDUYHVW�RI�WKH�VWDQG��7KLV�VHWWLQJ�ZDV�
DVVXPHG� WR�EH�YHU\� OLNHO\� DV� ODQG� WHQXUH� LV� XVXDOO\�QRW� VHFXUH�RU� ODQG� OHDVHV�RQO\� ODVW� IRU�D�
FHUWDLQ� WLPH�SHULRG��'HVSLWH� WKLV� DVVXPSWLRQ�� WKLV�PDQDJHPHQW�SUDFWLFH� LV�QRW� UHFRPPHQGHG�
DQG�WKH�DLP�RI�5)�VKRXOG�EH�WR�VHFXUH�D�FRQWLQXRXV�IRUHVW�FRYHU��
�
$OWKRXJK� WKLV� &%$� DWWULEXWHV� D� ZHOIDUH� JDLQ� IRU� PRVW� 5)� VLWHV� HYHQ� XQGHU� XQIDYRXUDEOH�
FRQGLWLRQV� �VHH� ������ LW� LV� XQFOHDU� LI� WKHVH� SRVLWLYH� UHVXOWV� FDQ� LQGHHG� EH� DFKLHYHG��([WUHPH�
SHVVLPLVWLF�VFHQDULRV�WKDW�ZHUH�QRW�LQFOXGHG�LQ�WKH�VHQVLWLYLW\�DQDO\VLV�RU�FRPELQDWLRQV�RI�WKH�
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GHVFULEHG�VFHQDULRV�PLJKW�DSSHDU�LQ�IXWXUH�DQG�UHGXFH�WKH�139�WR�D�KLJK�H[WHQW��VHH�3ODULGHO�
5�$��� 7KHUHIRUH�� LW� LV� DGYLVDEOH� WR� FDUHIXOO\� PRQLWRU� WKH� GHYHORSPHQW� RI� WKH� VLWHV� EHIRUH�
SURPRWLQJ�5)�RQ�D�ODUJH�VFDOH��'HVSLWH�DOO�XQFHUWDLQWLHV��5)�PLJKW�EHDU�D�ORZHU�ULVN�GXH�WR�WKH�
KLJK�VSHFLHV�GLYHUVLW\�FRPSDUHG�WR�PRQRFXOWXUHV�RU�FRPSDUDEOH�SODQWDWLRQV�VWUXFWXUHV�����
�
%HVLGHV� WKH� DGYDQWDJHRXV� HFRQRPLF� HIIHFWV� RI�PRVW�5)�VLWHV�� WKH�SRVLWLYH�HFRORJLFDO� HIIHFWV�
VKRXOG� EH� PHQWLRQHG� KHUH�� )RUHVW� VWUXFWXUH� DQG� WUHH� FRPSRVLWLRQ� RI� 5)� VLWHV� GR� QRW� RQO\�
SURPRWH�LQGLJHQRXV�IORUDO�VSHFLHV�GLYHUVLW\�EXW�DOVR�LPSURYH�IDXQDO�VSHFLHV�GLYHUVLW\��&HQL]D�
HW� DO�� ������� 2WKHU� H[WHUQDO� HIIHFWV� DQG� SXEOLF� JRRGV� VXFK� DV� DYRLGLQJ� HURVLRQ� RU� FDUERQ�
VHTXHVWUDWLRQ�DUH�SUREDEO\�DFKLHYHG� LQ� WKH� VDPH�TXDOLW\�E\�DOO�DOWHUQDWLYHV��1HYHUWKHOHVV� WKH�
VPDOO�H[WHQW�RI�WKH�VXUYH\HG�5)�VLWHV�PLJKW�UHGXFH�WKH�PHQWLRQHG�SRVLWLYH�HFRORJLFDO�LPSDFWV������
$QDO\VLQJ�WKHVH�ILQGLQJV�DERXW�5)�VLWHV�OHDGV�WR�WKH�IROORZLQJ�UHFRPPHQGDWLRQV���
�

� -XULGLFDO� FRQVWUDLQWV� IRU� IRUHVWU\� SURMHFWV� KDYH� WR� EH� UHGXFHG�� ODQG� WHQXUH� VHFXULW\�
VKRXOG�EH�JXDUDQWHHG�DQG�LVVXLQJ�RI�XWLOLVDWLRQ�SHUPLWV�RQ�RZQ�ODQG�DQG�RI�RZQ�WUHHV�
VKRXOG�EH�VLPSOLILHG��

� 5HVHDUFK� DERXW� HIIHFWLYH� 5)�VSHFLHV� FRPSRVLWLRQV� �LQFOXGLQJ� LQWHUFURSV� DQG� IUXLW�
WUHHV��VKRXOG�EH�HQKDQFHG��

� 0RQLWRULQJ�RI�5)�VLWHV�KDV�WR�EH�LQWHQVLILHG�WR�OHDUQ�PRUH�DERXW�WKH�SRVVLEOH�HFRQRPLF�
DQG�HFRORJLFDO�GHYHORSPHQW�RI�5)�VLWHV��

� 0HDQV�WR�UHGXFH�IRUHVW�ILUHV�DQG�RWKHU�QHJDWLYH�KXPDQ�LPSDFW�RQ�5)�VLWHV�VKRXOG�EH�
HVWDEOLVKHG��)XHO�YRLG�ILUH�FRQWURO�VWULSV�DURXQG�5)�VLWHV�VKRXOG�EH�UHFRPPHQGHG��

� 5)�VSHFLHV�VHHGOLQJ�SURSDJDWLRQ�VKRXOG�EH�HQKDQFHG��
� 5)�VSHFLHV� VHHGOLQJV� DV� WKH� PDLQ� SURGXFWLRQ� IDFWRU� LQSXW� VKRXOG� EH� SURYLGHG� RU� D�

PLFUR�ILQDQFH�V\VWHP�VKRXOG�EH�HVWDEOLVKHG�WR�HQVXUH�WKDW�IDUPHUV�FDQ�LQYHVW�LQ�5)��
� $GHTXDWH�H[WHQVLRQ� VHUYLFH� VKRXOG�EH�SURYLGHG� WR�KHOS� WKH� IDUPHUV� LQ� LPSURYLQJ� WKH�

HFRQRPLF� RXWSXW� RI� 5)� IDUPV� �PDQDJHPHQW� SODQ�� WLPLQJ� RI� IRUHVW� RSHUDWLRQV��
WHFKQLTXH�RI�LQWHUFURSSLQJ��SUDFWLFDO�WUDLQLQJ�LQ�WLPEHU�KDUYHVWLQJ�HWF����

�
�
�
�
�
�



� ����

����5HIHUHQFHV�
�
$��%RRNV���+DUGFRSLHV�

� $ZDQJ�.��DQG�7D\ORU�'���������$FDFLD�PDQJLXP��*URZLQJ�DQG�8WLOLVDWLRQ��0376�0RQRJUDSK�6HULHV�1R����%DQJNRJ��7KDLODQG��:LQURFN�,QWHUQDWLRQDO�DQG�)$2��
� %HUJHQ�� 9��� /|ZHQVWHLQ�� :��� 2OVFKHZVNL�� 5��� ������ )RUVW|NRQRPLH� ±�9RONVZLUWVFKDIWOLFKH� *UXQGODJHQ�� 9DKOHQV� +DQGE�FKHU� GHU� :LUWVFKDIWV�� XQG�6R]LDOZLVVHQVFKDIWHQ��9HUODJ�)UDQ]�9DKOHQ��0�QFKHQ���
� %HUWUDP�� $�� ������ 7HFKQLFDO� 5HSRUW�� 6LOYLFXOWXUH�%LRGLYHUVLW\�� XQSXEOLVKHG��$SSHQGL[�,,��
� %RHKQHUW�� -��� ������ $JURIRUHVWU\� LQ� DJULFXOWXUDO� (GXFDWLRQ� ZLWK� D� IRFXV� RQ� WKH�SUDFWLFDO�LPSOHPHQWDWLRQ��9HUODJ�-RVHI�0DUJUDI��
� &HQL]D�� 0�-�&��� 0LODQ�� 3�3��� $VLR� 9�%��� %XOD\RJ�� 6�%��� 1DSL]D�� 0�'��� %DQGH��0�-�0���0RQGDO��+�/���3RVDV��'�%���3RJRVD��-���������6WDWXV��HFRORJLFDO�FKDQJHV�DQG�PDUNHW� VWXG\� RI� SURGXFWV� RI� 5DLQIRUHVWDWLRQ� IDUPV�� 3DSHU� SUHVHQWHG� GXULQJ� WKH� MRLQW�9,&$53�DQG�55'(1���WK�5HJLRQDO�6\PSRVLXP�RQ�5	'�+LJKOLJKWV��$XJXVW�������������LQ�2UPRF����
� &KRQJ��(�7��DQG�$FKPDGL��6�6���������8WLOL]DWLRQ�3RWHQWLDO�RI�WKH�'LSWHURFDUS�5HVRXUFH�LQ�,QWHUQDWLRQDO�7UDGH��SDJH�����������LQ�6FK|QH�'��DQG�6FKXOWH�$���'LSWHURFDUS�)RUHVW�(FRV\VWHP��7RZDUGV�6XVWDLQDEOH�0DQDJHPHQW��:RUOG�6FLHQWLILF��
� '(15� �'HSDUWPHQW� RI� (QYLURQPHQW� DQG� 1DWXUDO� 5HVRXUFHV��� )RUHVW� 0DQDJHPHQW�%XUHDX�������������3KLOLSSLQH�)RUHVWU\�6WDWLVWLFV��
� 'HUZLVFK��6��DQG�6FKQHLGHU��(�0���������7HFKQLFDO�5HSRUW��(FRQRPLFV��XQSXEOLVKHG��$SSHQGL[�,,��
� 'LUNVPH\HU�� :��� ������ (QYLURQPHQWDO� (FRQRPLFV� RI� 5DLQIRUHVWDWLRQ� )DUPLQJ��+RUWLFXOWXUDO� 6\VWHPV� LQ� WKH� WURSLFV��:RUNLQJ�3DSHU� VHULHV��8QLYHUVLW\� RI�+DQQRYHU��,QVWLWXWH�RI�+RUWLFXOWXUDO�(FRQRPLFV��
� (QJOHUW��)���.DLVHU�6���������7HFKQLFDO�5HSRUW��6LOYLFXOWXUH�*URZWK�PRGHOOLQJ��XQSXEOLVKHG��$SSHQGL[�,,��
� +DQXVFK��+���������1XW]HQ�.RVWHQ�$QDO\VH�9HUODJ�)��9DKOHQ��0�QFKHQ��
� .LIIQHU�&���������7HFKQLFDO�5HSRUW��6LOYLFXOWXUH�,QYHQWRU\��XQSXEOLVKHG��$SSHQGL[�,,��
� .ROE��0��� ������ 6LOYLFXOWXUDO�$QDO\VLV� RI� ³5DLQIRUHVWDWLRQ�)DUPLQJ´� DUHDV� RQ�/H\WH�LVODQG��3KLOLSSLQHV��XQSXEOLVKHG�0DVWHU�WKHVLV��8QLYHUVLW\�RI�*|WWLQJHQ��
� /DQJHQEHUJHU�*���������)RUHVW�9HJHWDWLRQ�6WXGLHV�RQ�WKH�)RRWKLOOV�RI�0W��3DQJDVXJDQ��/H\WH��7KH�3KLOLSSLQHV��7=�9HUODJVJHVHOOVFKDIW��
� 0DUJUDI�-��DQG�0LODQ��3�3���������(FRORJ\�RI�'LSWHURFDUS�)RUHVWV�DQG�LWV�5HOHYDQFH�IRU�,VODQG�5HKDELOLWDWLRQ�LQ�/H\WH��3KLOLSSLQHV��LQ�6FKXOWH��$���6FK|QH�'���'LSWHURFDUS�)RUHVW� (FRV\VWHPV�� 7RZDUGV� 6XVWDLQDEOH� 0DQDJHPHQW� �SDJH� ���� WR� ������ :RUOG�6FLHQWLILF�3XEOLVKLQJ�&R��3WH��/WG���
� 1HEHO��$���������7HFKQLFDO�5HSRUW��)RUHVW�3URWHFWLRQ��XQSXEOLVKHG��$SSHQGL[�,,��
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� 1HXVHO��%��DQG�6FKXPDFKHU��1���������7HFKQLFDO�5HSRUW��6RLO�6FLHQFH��XQSXEOLVKHG��$SSHQGL[�,,��
� 2OVFKHZVNL��5���������(FRQRPLF�$VVHVVPHQW�RI�)RUHVWU\�3URMHFWV��,QWHUQDWLRQDO�)RUHVW�(FRQRPLFV��/HFWXUH�1RWH���QG��UHYLVHG�HGLWLRQ��
� 2OVFKHZVNL��5��DQG�%HQLWH]�3�&���������6HFRQGDU\�IRUHVWV�DV�WHPSRUDU\�FDUERQ�VLQNV"�7KH�HFRQRPLF�LPSDFW�RI�DFFRXQWLQJ�PHWKRGV�RQ�UHIRUHVWDWLRQ�SURMHFWV�LQ�WKH�WURSLFV��(FRORJLFDO�(FRQRPLFV������LQ�SUHVV��
� 2WVDPR� 5��� 2WVDPR� $�� DQG� $GMHUV� *��� ������ 5HIRUHVWDWLRQ� ([SHULHQFHV� ZLWK�'LSWHURFDUS� 6SHFLHV� RQ� *UDVVODQG�� LQ� 6FKXOWH�� $��� 6FK|QH� '��� 'LSWHURFDUS� )RUHVW�(FRV\VWHPV�� 7RZDUGV� 6XVWDLQDEOH� 0DQDJHPHQW� �SDJH� ���������� :RUOG� 6FLHQWLILF�3XEOLVKLQJ�&R��3WH��/WG���
� 5LFKWHU��+�*���DQG�*RWWZDOG�+���������:RRG�6WUXFWXUH�DQG�3URSHUWLHV�'LYHUVLW\�LQ�&RPPHUFLDO�'LSWHURFDUS�7LPEHUV�RI�6RXWK�(DVW$VLD��SDJH�����������LQ�6FK|QH�'��DQG�6FKXOWH�$���'LSWHURFDUS�)RUHVW�(FRV\VWHP��7RZDUGV�6XVWDLQDEOH�0DQDJHPHQW��:RUOG�6FLHQWLILF��
� 6FKXOWH��$���������5DLQIRUHVWDWLRQ�)DUPLQJ��6KDNHU�3XEOLVKHU��
� 7,)��������$%$&$�&RVW�%HQHILW�$QDO\VLV��0DVWHU�VWXGHQWV�RI�7URSLFDO�DQG�,QWHUQDWLRQDO�)RUHVWU\��3URMHFW�UHSRUW��XQSXEOLVKHG��8QLYHUVLW\�RI�*|WWLQJHQ��
� :HLQODQG�� *��� ������ 3ODQWDWLRQV� LQ�$SSDQDK� 6��� DQG� &RVVDOWHU� &��� 'LSWHURFDUSV��6WDWH� RI� .QRZOHGJH� DQG� 3ULRULWLHV� DQG� 1HHGV� IRU� )XWXUH� 5HVHDUFK�� 3UHVHQWHG� DW� �WK�URXQGWDEOH�&RQIHUHQFH�RQ�'LSWHURFDUSV��&KLDQJPDL��7KDLODQG������1RYHPEHU��������
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%�,QWHUQHW�UHVRXUFHV��DV�RI�2FWREHU��������0DUFK�������
�
� $'%�$VLDQ�'HYHORSPHQW�%DQN�������D��ZZZ�DGE�RUJ�3+&2�3RYHUW\��$VVHVVPHQW�GUDIW�SGI�JLQL�FRHIILFLHQW�OH\WH	KO GH�
� $'%�$VLDQ�'HYHORSPHQW�%DQN�������E��KWWS���ZZZ�DGE�RUJ�'RFXPHQWV�*XLGHOLQHV�(FRB$QDO\VLV�GLVFRXQWBUDWH�DVS�� %DQJNR�6HQWUDO�)LOLSSLQDV��������ZZZ�EVS�JRY�SK�
� %%&�� ������ /DQGVOLGH� WUDJHG\� VWXQV� 3KLOLSSLQHV� KWWS���QHZV�EEF�FR�XN���DVLD�SDFLILF���������VWP�
� )DFW�1HW��������KWWS���ZZZ�ZLQURFN�RUJ�IRUHVWU\�IDFWSXE�)$&76+�$BPDQJLXP�KWPO�
� )RUHVWV�DQG�&RPPXQLWLHV��������3KLOLSSLQHV��&RPPXQLW\�)RUHVWU\�&RXQWU\�SURILOH�ZZZ�IRUHVWVDQGFRPPXQLWLHV�RUJ�&RXQWU\B3URILOHV�3KLOLSSLQHV�KWPO�
� *RHOWHQERWK�� )�� 	� *RHOWHQERWK�� $��� ������ $JURHFRORJLFDO� FRPSDULVRQ� RI�³5DLQIRUHVWDWLRQ´� IDUPLQJ� VLWHV� RQ� /H\WH�� 3KLOLSSLQHV�� 3DSHU� SUHVHQWHG� GXULQJ� WKH�³'HXWVFKHU�7URSHQWDJ�³������ LQ�+RKHQKHLP��*HUPDQ\�KWWS���IWS��GH�IUHHEVG�RUJ�SXE��GWW�����SURFHHGLQJV������)XOO����3DSHUV�6HFWLRQ����,,�:*���F�*RHOWKHQERWK�SGI�
� ,QGH[PXQGL������D��ZZZ�LQGH[PXQGL�FRP�SKLOLSSLQHV�XQHPSOR\PHQWBUDWH�KWPO�
� ,QGH[PXQGL������E��

ZZZ�LQGH[PXQGL�FRP�SKLOLSSLQHV�LQIODWLRQBUDWHB�FRQVXPHUBSULFHV��KWPO�
� /DFXQD�5LFKPDQQ��&���������7KH�5ROH�RI�$EDFD��0XVD�WH[WLOLV��LQ�WKH�+RXVHKROG�(FRQRP\�RI�D�)RUHVW�9LOODJH��)DFXOW\�RI�)RUHVWU\��8QLYHUVLW\�RI�-RHQVXX��ZZZ�QUVP�XT�HGX�DX�VIHPS��-RXUQDOV�9RO���1R����/DFXQD�5LFKPDQQ��SGI�
� 1DWLRQDO�6WDWLVWLFV�2IILFH��������ZZZ�FHQVXV�JRY�SK�GDWD�VHFWRUGDWD�SURY���KWPO�
� 1DWLRQDO�6WDWLVWLFV�2IILFH��������ZZZ�FHQVXV�JRY�SK�GDWD�VHFWRUGDWD������DS����US���KWP�� 1DWLRQDO�6WDWLVWLFV�2IILFH��������ZZZ�FHQVXV�JRY�SK�GDWD�SUHVVUHOHDVH������SU����W[�KWPO�
� 1DWLRQDO�6WDWLVWLFV�2IILFH��������&RQVXPHU�3ULFH�,QGH[��0RQWKO\�,QIODWLRQ�5DWHV��0RQWKO\�3HUFHQW�&KDQJHV�DQG�3XUFKDVLQJ�3RZHU�RI�3HVR�LQ�/H\WH��7DFOREDQ��
� 1('$�(DVWHUQ�9LVD\DV������D��ZZZ�QHGD��HYLV�QHW�SK�VWDW�SRYHUW\�KWP�
� 1('$�(DVWHUQ�9LVD\DV������E��ZZZ�QHGD��HYLV�QHW�SK�VWDW�LQFRPH�KWP�
� 3RLQW&DUERQ��������ZZZ�SRLQWFDUERQ�FRP�
� :RUOG�%DQN�*URXS��������ZZZ�GHYGDWD�ZRUOGEDQN�RUJ�H[WHUQDO�&33URILOH�DVS"6HOHFWHG&RXQWU\ 3+/	&FRGH 3+/�1DPH 3KLOLSSLQHV	37<3( &3�����

http://www.devdata.worldbank.org/external/CPProfile.asp?SelectedCountry=PHL&Ccode=PHL+Name=Philippines&PTYPE=CP
http://www.devdata.worldbank.org/external/CPProfile.asp?SelectedCountry=PHL&Ccode=PHL+Name=Philippines&PTYPE=CP
http://www.pontcarbon.com/
www.neda8.evis.net.ph/stat/income.htm
http://www.neda8.evis.net.ph/stat/poverty.htm
http://www.census.gov.ph/data/pressrelease/2003/pr0313tx.html
www.census.gov.ph/data/sectordata/1999/ap9910rp16.htm
www.census.gov.ph/data/sectordata/prov37.html
www.nrsm.uq.edu.au/sfemp/ Journals/Vol01/No7 Lacuna-Richmann1.pdf
http://www.indexmundi.com/philippines/inflation_rate_(consumer_prices).html
http://www.indexmundi.com/philippines/unemployment_rate.html
http://ftp2.de.freebsd.org/pub/ dtt2003/proceedings/2000/Full%2()Papers/Section%2()II/WG2()c/Goelthenboth.pdf
http://ftp2.de.freebsd.org/pub/ dtt2003/proceedings/2000/Full%2()Papers/Section%2()II/WG2()c/Goelthenboth.pdf
http://www.forestsandcommunities.org/Country_Profiles/Philippines.html
http://www.winrock.org/forestry/factpub/FACTSH/A_mangium.html
http://news.bbc.co.uk/2/asia-pacific/3337887.stm
http://news.bbc.co.uk/2/asia-pacific/3337887.stm
http://www.bsp.gov.ph/
http://www.adb.org/Documents/Guidelines/Eco_Analysis/discount_rate.asp
www.adb.org/PHCO/Poverty -Assessment-draft.pdf+gini+coefficient+leyte&hl=de
www.adb.org/PHCO/Poverty -Assessment-draft.pdf+gini+coefficient+leyte&hl=de
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<HDUV� �� �� �� �� �� �� �� �� �� �� ��� ��� ��� ��� ��� ��� ��� ��� ���
VLPSOH�:RUNORDG�� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������
VNLOOHG�:RUNORDG�� �� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
6HHGOLQJV�DQG�KDXOLQJ�RI�VHHGSLHFHV�� ������

� � � � � �
� � � � � � � � � � � �

)HUWLOL]HU�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
7RWDO�&RVWV� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������
)LEHU��� �� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������
2XWHU�OHDI�VKHHW�� �� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
7RWDO�5HYHQXHV� �� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������
&DVK�)ORZ�� �������� ������ ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������'LVFRXQWHG�&DVK�)ORZ�� �������� ������ ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������ ������

<HDUV�
VLPSOH�:RUNORDG��
VNLOOHG�:RUNORDG��
6HHGOLQJV��DQG�KDXOLQJ�RI�VHHGSLHFHV��
)HUWLOL]HU��
7RWDO�&RVWV�
)LEHU���
2XWHU�OHDI�VKHHW��
7RWDO�5HYHQXHV�
&DVK�)ORZ��
'LVFRXQWHG�&DVK�)ORZ��

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

� � ������
� � � �

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

������� ������� �� ������� ������� ������� �������
������� ������� �������� ������ ������� ������� �������
������ ������ ������� ������ ������ ������ ������
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<HDU� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ���� ����3UXQHG�ORJV�����P��KD�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���������%UDQFKHG�ORJV�����P��KD�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���������3XOS�ORJV����P��KD�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���������
3XOS�ORJ�WKLQQLQJV� ��� ��� ��� ��� ��� ��� ��������� ��� ��� ��� ��� ��� ���
7RWDO�5HYHQXHV� ��� ��� ��� ��� ��� ��� ��������� ��� ��� ��� ��� ��� ���������6HHGOLQJ�SURGXFWLRQ� ������� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���$FFHVV�DQG�ILUH�SRQGV� ����� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���/DQG�SUHSDUDWLRQ�EXUQLQJ� ����� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���/DQG�SUHSDUDWLRQ�KROH�GLJJLQJ� ������� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���/DQG�SUHSDUDWLRQ���EDFN�ILOOLQJ� ������� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
3HVW�FRQWURO� ����� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���/DQG�SUHSDUDWLRQ���JURXQG�VSUD\� ������� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���3ODQWLQJ�±��SURGXFWLRQ�VSHFLHV� ������� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
)HUWLOLVDWLRQ� ������� ������� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
)HUWLOLVDWLRQ� ������� ������� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
6WULS�VSUD\LQJ� ������� ������� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���%ODQNLQJ��LI�UHTXLUHG�� ����� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
)RUP�SUXQH� ��� ����� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
6HFRQG�SUXQH� ��� ��� ����� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���7KLQ�WR�ZDVWH�������VSK�� ��� ��� ��� ����� ��� ��� ��� ��� ��� ��� ��� ��� ���
3URWHFWLRQ� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����/RJJLQJ�DQG��ORDGLQJ� ��� ��� ��� ��� ��� ��� �������� ��� ��� ��� ��� ��� ���������
&DUWDJH� ��� ��� ��� ��� ��� ��� �������� ��� ��� ��� ��� ��� ��������5RDGLQJ�DQG�VNLG�IRUPDWLRQ� ��� ��� ��� ��� ��� ��� ������� ��� ��� ��� ��� ��� ��������6DOHV�FRPPLVVLRQ��PDQDJHPHQW� ��� ��� ��� ��� ��� ��� ������� ��� ��� ��� ��� ��� ��������
7RWDO�&RVWV� �������� ������� ������� ������� ����� ����� �������� ����� ����� ����� ����� ����� ���������
&DVK�IORZ� ��������� �������� �������� �������� ������ ������ �������� ������ ����������� ������ ������ ���������'LVFRXQWHG�&DVK�IORZ� ��������� �������� �������� �������� ������ ������ �������� ������ ������ ����� ������ ������ ���������
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���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���
��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���������
��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���������
��� ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ��� ��������
��� ��� ��� ��� ��� ��� ��������� ��� ��� ��� ��� ��� ��
��� ��� ��� ��� ��� ��� ���������� ��� ��� ��� ��� ��� ��������

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

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

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

����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
��� ��� ��� ��� ��� ��� �������� ��� ��� ��� ��� ��� ������������ ��� ��� ��� ��� ��� �������� ��� ��� ��� ��� ��� ����������� ��� ��� ��� ��� ��� ������� ��� ��� ��� ��� ��� ������������ ��� ��� ��� ��� ��� ������� ��� ��� ��� ��� ��� �������
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<HDUV� �� �� �� �� �� �� �� �� ��
$�5)WUHHV� � � � � � � � � �
���VHHGOLQJV� � � � � � � � � �
VORZJU��VXQGHPDQGLQJ� ���� ��� � � � � � � �
IDVWJU���VXQGHPDQGLQJ� ������ ���� � � � � � � �
VORZJU���VKDGHGHP�� �� �� �� ���� ��� �� �� �� ��
IDVWJU���VKDGHGHP�� �� �� �� ������ ���� �� �� �� ��
)UXLW�WUHHV� �� �� �� ������ ���� �� �� �� ��
6HHGOLQJ�FRVWV� ������ ���� �� ������ ���� �� �� �� ��
���/DERU� � � � � � � � � �
)DPLO\�O�� �� �� �� �� �� �� �� �� ��
+LUHG�O�� ������� ������� ������� ������� ������� ������� ������� ������� �������
%��LQWHUFURSV� � � � � � � � � �
)DPLO\�ODERU� �� �� �� �� �� �� �� �� ��
+LUHG�ODERU� �� ������ ������ ������ ������ ������ ������ ������ ������
7RWDO�ODERU�FRVW� ������� ������� ������� ������� ������� ������� ������� ������� �������
7RWDO�IDPLO\�ODERU� � � � � � � � � �
7RWDO�KLUHG�ODERU� ������� ������� ������� ������� ������� ������� ������� ������� �������
7RWDO�&RVWV� ������� ������� ������� ������� ������� ������� ������� ������� �������
$�5)�WUHHV� � � � � � � � � �
���VHHGOLQJV� � � � � � � � � �
VORZ�JU��VXQ�GHPDQGLQJ� �� �� �� �� �� �� �� �� ��
OXPEHU� �� �� �� �� �� �� �� �� ��
IDVW�JU���VXQ�GHPDQGLQJ� �� �� �� �� �� �� �� �� ��
ILUHZRRG� �� �� �� ���� ��� ������ ���� �� ��
OXPEHU� �� �� �� �� �� �� �� �� ��
VORZ�JU���VKDGH�GHP�� �� �� �� �� �� �� �� �� ��
SROHV� �� �� �� �� �� �� �� �� ��
IDVW�JU���VKDGH�GHP�� �� �� �� �� �� �� �� �� ��
SROHV� �� �� �� �� �� �� �� �� ��
OXPEHU� �� �� �� �� �� �� �� �� ��
)UXLW�WUHHV� �� �� �� �� �� �� �� �� ��
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