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&+$37(5�,� ��,1752'8&7,21
)RRG� LV� WKH� PRVW� LPSRUWDQW� QHHG� RI� D� SHUVRQ� DORQJ� ZLWK� VKHOWHU� DQG� FORWKLQJ�� � 1RQ�DYDLODELOLW\�RI�IRRG�OHDGV�WR�KXQJHU�WKDW�H[LVWV� LQ�GLIIHUHQW�IRUPV�� �+XQJHU� LV�RQH�DVSHFW�RIIRRG� LQVHFXULW\�� � ,W� FDQ� EH� PLOG� RU� VHYHUH�� RSHQ� RU� KLGGHQ�� SHUVLVWLQJ� RU� VKRUW�WHUP� HWF�DFFRUGLQJ�WR�LWV�QDWXUH�
)RRG�LQVHFXULW\�LV�D�EURDG�FRQFHSW�DQG�LW�KDV�VHYHUDO�GLPHQVLRQV���$OO�WKH�IDFWRUV�WKDW�OHDG�WRKXQJHU�DUH�D�PDWWHU�RI�FRQFHUQ�ZKHQ�ZH�GHDO�ZLWK�IRRG�LQVHFXULW\���:LWK�WKH�HIIRUWV�WDNHQ�VRIDU� WR� UHPRYH� KXQJHU� IURP� WKH� ZRUOG� LW� LV� FOHDUO\� XQGHUVWRRG� WKDW� LW� LV� QRW� DQ� HDVLO\DFKLHYDEOH� JRDO�� � $V� IDU� DV� KXQJHU� LV� FRQFHUQHG� DERXW� RQH� WKLUG� RI� WKH� ZRUOG·V� KXQJU\SRSXODWLRQ�LV�LQ�,QGLD�DQG�WKH�VWDWH�RI�5DMDVWKDQ�FRPHV�XQGHU�VHYHUHO\�IRRG�LQVHFXUH�LQ�WKH)RRG�,QVHFXULW\�$WODV�RI�5XUDO�,QGLD��D�VWXG\�FRQGXFWHG�MRLQWO\�E\�0665)�DQG�:)3��
7KLV�UHSRUW�LV�DQ�DWWHPSW�WR�ORRN�DW�WKH�UHODWLYH�SRVLWLRQV�RI�DOO�WKH����GLVWULFWV�RI�5DMDVWKDQZLWK�UHJDUG�WR�)RRG�,QVHFXULW\�
:KDW�LV�)RRG�,QVHFXULW\
)RRG� LQVHFXULW\� H[LVWV� ZKHQ� DOO� SHRSOH�� DW� DOO� WLPHV�� GR� QRW� KDYH� SK\VLFDO� DQG� HFRQRPLFDFFHVV� WR�VXIILFLHQW�� VDIH�DQG�QXWULWLRXV� IRRG�WR�PHHW� WKHLU�GLHWDU\�DFFHVV� WR�VXIILFLHQW�� VDIHDQG� QXWULWLRXV� IRRG� WR� PHHW� WKHLU� GLHWDU\� QHHGV� DQG� IRRG� SUHIHUHQFHV� IRU� DQ� DFWLYH� DQGKHDOWK\�OLIH��
)RRG�LQVHFXULW\�PD\�EH�SUHVHQW�RU�SRWHQWLDO ZKHQ�ZH�FRQVLGHU�WKH�WLPH�GLPHQVLRQ���$�VWDWHSURGXFLQJ� VXIILFLHQW� IRRG�SHU� FDSLWD� DW� SUHVHQW�PD\�QRW� EH� DEOH� WR� SURGXFH� WKH� VDPH� SHUFDSLWD�SURGXFWLRQ� LQ� IXWXUH�� GXH� WR� ODQG�GHJUDGDWLRQ�RU� ODFN�RI� LQFHQWLYH� SULFH�� �$�SHUVRQFRQVXPLQJ� DGHTXDWH� FDORULHV� KDV� IRRG� VHFXULW\� DW� SUHVHQW�� � +RZHYHU�� LI� KH� LV� IDFHG� ZLWKXQFHUWDLQ�LQFRPH�IORZV��KH�KDV�SRWHQWLDO�IRRG�LQVHFXULW\���,Q�SRRU�VRFLHWLHV��IRRG�LQVHFXULW\DQG�OLYHOLKRRG�LQVHFXULW\�JR�WRJHWKHU��)XUWKHU��SRWHQWLDO�IRRG�LQVHFXULW\�LV�UHODWHG�QRW�RQO\�WRWKH�H[LVWLQJ�PDOQXWULWLRQ��EXW�DOVR�WR�SRRU�VDQLWDWLRQ�DQG�KHDOWK�FRQGLWLRQV���7KH�OLNHOLKRRGRI�D�SHUVRQ�IDOOLQJ�LOO�RU�FRQVXPLQJ�GLHW��ZKLFK�LV�XQEDODQFHG��KDV�SRWHQWLDO�IRRG�LQVHFXULW\�7KXV� SRWHQWLDO� IRRG� LQVHFXULW\� FDQ� RFFXU� HLWKHU� GXH� WR� SRWHQWLDO� ODFN� RI� DYDLODELOLW\� RUSRWHQWLDO�ODFN�RI�OLYHOLKRRG�RU�SRWHQWLDO�WKUHDW�RI�GLVHDVH��DQG�ODFN�RI�DEVRUSWLRQ�
� )RRG�,QVHFXULW\�$WODV�RI�5XUDO�,QGLD� )$2�������



�

)RRG�LQVHFXULW\�PD\�EH�FKURQLF�RU�WUDQVLWRU\���&KURQLF�IRRG�LQVHFXULW\�UHIHUV�WR�D�VLWXDWLRQRI�SHUVRQV��FRQVLVWHQWO\�FRQVXPLQJ�GLHWV�LQDGHTXDWH�LQ�FDORULHV�DQG�HVVHQWLDO�QXWULHQWV���7KLVRIWHQ�KDSSHQV�GXH�WR�WKH�LQDELOLW\�WR�¶DFFHVV·�IRRG�HLWKHU�E\�SURGXFWLRQ��SXUFKDVH��JLIW�RU�DLG�7UDQVLWRU\�IRRG�LQVHFXULW\�LV�D�WHPSRUDU\�VKRUW�IDOO�LQ�IRRG�DYDLODELOLW\�DQG�FRQVXPSWLRQ���$IDOO�LQ�LQFRPH��LQFUHDVH�LQ�IRRG�SULFHV��VKRUWDJH�RI�SURGXFWLRQ��D�WHPSRUDU\�VKRUW�IDOO�GXH�WRIORRGV��GURXJKWV�DQG�RWKHU�QDWXUDO�FDODPLWLHV�HWF��OHDG�WR�WHPSRUDU\�IRRG�LQVHFXULW\�
)RRG�LQVHFXULW\�PD\�EH�DW�WKH�1DWLRQDO�OHYHO�RU�DW�VWDWH�OHYHO���,W�LV�DW�1DWLRQDO�OHYHO�ZKHQ�WKH1DWLRQ�LV�QRW�SURGXFLQJ�HQRXJK�RU�QRW�LQ�D�SRVLWLRQ�WR�LPSRUW�HQRXJK�IRU�LWV�FLWL]HQV���6WDWHOHYHO�IRRG�LQVHFXULW\�PD\�WDNH�WKH�IRUP�RI�LQDGHTXDWH�SURGXFWLRQ��RU�LQDGHTXDWH�PRYHPHQWRI�IRRG�WR�DOO�FRUQHUV�RI�WKH�6WDWH�DW�DIIRUGDEOH�SULFHV�
)RRG� LQVHFXULW\� H[LVWV� DW� KRXVHKROG� OHYHO� DQG� DOVR� DW� LQGLYLGXDO� OHYHO�� � +RXVHKROG� IRRGLQVHFXULW\�LV�FDXVHG�E\�XQHPSOR\PHQW��HPSOR\PHQW�LQ�ORZ�SD\LQJ�MREV�RU�KLJK�IRRG�SULFHV�'LVHDVH�� KHDOWK��PDOQXWULWLRQ�� DQG�SUREOHPV�RI� DYDLODELOLW\� RU� XQHTXDO� GLVWULEXWLRQ� RI� IRRGZLWKLQ�WKH�KRXVHKROGV�FDXVH�LQGLYLGXDO�IRRG�LQVHFXULW\��,Q�WKH�VDPH�IDPLO\�ZRPHQ�DUH�RIWHQDQDHPLF�RU�PDOQRXULVKHG���*HQGHU�ELDV�PD\�FDXVH�KXQJHU�RI�ZRPHQ�DQG�JLUOV�LQ�WKH�IDPLO\�,QGLYLGXDO�IRRG�LQVHFXULW\�PD\�VWDUW�LQ�DQ�XQERUQ�FKLOG�DV�IRHWDO�XQGHU�QXWULWLRQ���,W�WDNHV�WKHIRUP�RI�ORZ�ELUWK�ZHLJKW�EDELHV��XQGHU�QRXULVKHG�FKLOGUHQ�DQG�DGXOWV���7KH�XOWLPDWH�VHYHUHIRUP�RI�IRRG�LQVHFXULW\�LV�VWDUYDWLRQ�GHDWK�
0DMRU�FDWHJRULHV�RI�)RRG�,QVHFXULW\)RRG� ,QVHFXULW\� LV� GLYLGHG� LQWR� WKUHH� EURDG� FDWHJRULHV�� � 3UREOHPV� GXH� WR� ODFN� RI� ´)RRG$YDLODELOLW\µ�� ODFN�RI�´)RRG�$FFHVVµ�DQG� ODFN�RI�´)RRG�$EVRUSWLRQµ�� �)RRG�DYDLODELOLW\OHDGV� WR� IRRG� DFFHVV� DQG� IRRG� DFFHVV� OHDGV� WR� IRRG� DEVRUSWLRQ�� � 7KLV� GLVWLQFWLRQ� KHOSV� WRVHSDUDWH�WKH�FDXVHV�RI�)RRG�,QVHFXULW\�DQG�DGGUHVV�WKHP�LQGLYLGXDOO\�
)RRG�$YDLODELOLW\)RRG� DYDLODELOLW\� GHSHQGV� XSRQ� SURGXFWLRQ� DQG� QHW� LQIORZ� RI� IRRG�� � $YDLODELOLW\� PD\� EHKDPSHUHG�E\�ORZ�OHYHO�RI�SURGXFWLRQ�RU�LQDGHTXDWH�LQIORZ�RI�IRRG�LQWR�WKH�DUHD���/RZ�OHYHORI�SURGXFWLRQ�PD\�EH�GXH� WR� OLPLWDWLRQV� VXFK�DV�PDUNHWV�� WHFKQRORJ\�DQG�QDWXUDO� UHVRXUFHEDVH�� ,W� PD\� DOVR� EH� GXH� WR� ODFN� RI� SULFH� LQFHQWLYHV� WR� SURGXFWLRQ�� � (QYLURQPHQWDOVXVWDLQDELOLW\� LV� HTXDOO\� LPSRUWDQW� IRU� ORQJ� WHUP� DVVXUHG� SURGXFWLRQ�� /DFN� RI� VXVWDLQHGSURGXFWLRQ�OHDGV�WR�ODFN�RI�DYDLODELOLW\�RI�IRRG�



�

7KH� ORZ� LQIORZ� RI� IRRG� PD\� EH� GXH� WR� SRRU� LQIUDVWUXFWXUH�� SRRU� GHPDQG� DQG� ODFN� RIJRYHUQPHQW�VXSSRUWHG�PHDVXUHV�WR�HQVXUH�DYDLODELOLW\���7KLV�DOVR�UHVXOWV�LQ�XQDYDLODELOLW\�RIHQRXJK�IRRG���$ORQJ�ZLWK�WKHVH�IDFWRUV�ORZ�DYDLODELOLW\�RI�IRRG�PD\�DOVR�RFFXU�GXH�WR�QDWXUDOGLVDVWHUV��VXFK�DV�GURXJKWV��IORRGV��F\FORQHV�DQG�HDUWK�TXDNHV�WKDW�GLVUXSW�QRUPDO�OLIH�
)RRG�$FFHVV7KRVH�ZKR�DUH�XQHPSOR\HG��HPSOR\HG�RQ�D�FDVXDO�EDVLV� DQG�XQGHU� HPSOR\HG� VXIIHU� IURPHFRQRPLF� DFFHVV� DQG� KHQFH� OLPLWHG� SK\VLFDO� DFFHVV� WR� IRRG�� � 3HUVRQV� SXUVXLQJ� XQ�YLDEOHHQWHUSULVHV�DQG�SHUVRQV�ZLWK�ORZ�DVVHW�EDVH�KDYH�SRRU�OLYHOLKRRG�DFFHVV�DQG�SK\VLFDO�DFFHVVWR�IRRG���7KH\�DOO�VSHQG�D�ODUJH�SHUFHQWDJH�RI�WKHLU�LQFRPH�RQ�IRRG�\HW�JHW�YHU\�OLWWOH�WR�HDW�)RRG� SULFHV� DOVR� SOD\� DQ� LPSRUWDQW� SDUW� LQ� WKH� KRXVHKROG·V� DELOLW\� WR� SXUFKDVH� DGHTXDWHEDODQFHG�GLHW�IRU�DOO�PHPEHUV�RI�WKH�KRXVHKROGV���)XUWKHU��VRFLDO�DQG�JHQGHU�UHODWHG�IDFWRUVPLJKW�SUHYHQW�DFFHVV�WR�OLYHOLKRRG�DV�ZHOO�DV�DQ�LQGLYLGXDO·V�DFFHVV�WR�EDODQFHG�GLHW�
3RRU�SK\VLFDO�DFFHVV�WR�IRRG�OHDGV�WR�SRRU�FRQVXPSWLRQ�DQG�SRRU�QXWULWLRQ���/HYHOV�RI�IRRGFRQVXPSWLRQ�PDLQO\� GHSHQG� XSRQ� IRRG� DYDLODELOLW\� DQG� IRRG� DFFHVV�� � )RRG� FRQVXPSWLRQDOVR� GHSHQGV� XSRQ� KDELWV�� SUHIHUHQFHV�� SHUFHSWLRQV� DQG� WKH� NQRZOHGJH� RI� EDVLF� QXWULWLRQ�,QWDNH� RI� FDORULHV�� SURWHLQ�� IDWV� DQG� RWKHU� EDVLF� QXWULHQWV� DUH� JXLGHG� E\� WKH� DERYHFRQVLGHUDWLRQV���0DOQXWULWLRQ�LV�D�UHVXOW�RI�ORZ�OHYHO�RI�FDORULH�FRQVXPSWLRQ�DQG�ORZ�OHYHO�RISURWHLQ�FRQVXPSWLRQ���7KLV�LV�RSHQ�KXQJHU�
/RZ� OHYHO� RI� QXWULHQW� FRQVXPSWLRQ�PD\� RFFXU� LI� SHRSOH� GR� QRW� FRQVXPH� EDODQFHG� GLHWV�7KLV� PD\� KDSSHQ� GXH� WR� ODFN� RI� HGXFDWLRQ� RU� ODFN� RI� NQRZOHGJH� RI� QXWULWLRQ�� � ,URQGHILFLHQF\��YLWDPLQ�GHILFLHQF\��LRGLQH�GHILFLHQF\�DQG�FDOFLXP�GHILFLHQF\�DUH�ZLGH�VSUHDG�GXHWR�ODFN�RI�NQRZOHGJH�DQG�ODFN�RI�DFFHVV�WR�QDWXUDO�IRRGV�ULFK�LQ�WKHVH�QXWULHQWV���7KH�ODFN�RIIRUWLILHG�IRRGV� WR�FRPSHQVDWH� IRU� WKH�QDWXUDO� IRRGV�DGG�WR� WKH�SUREOHP�RI�ZLGH�VSUHDG�RIPLFUR�QXWULHQW�GHILFLHQF\�
)RRG�$EVRUSWLRQ)RRG�DEVRUSWLRQ�PHDQV�EHLQJ�DEOH�WR�DVVLPLODWH�WKH�IRRG�FRQVXPHG�IRU�D�KHDOWK\�OLIH���)RRGDEVRUSWLRQ� LQ� WXUQ� GHSHQGV� XSRQ� WKH� VWDWH� RI� KHDOWK� RU� GLVHDVH�� SROOXWLRQ�� VDQLWDWLRQ� DQGK\JLHQH� RI� WKH� VXUURXQGLQJV�� � 7KHVH� LQ� WXUQ� GHSHQG� XSRQ� KHDOWK� LQIUDVWUXFWXUH�� � 7KH� RXWFRPH� RI� SRRU� IRRG� DEVRUSWLRQ� LV� DQ� XQKHDOWK\� SRSXODWLRQ� ²� LQIDQWV�� FKLOGUHQ�� PRWKHUV�ZRPHQ�DQG�PHQ�
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)RRG�DYDLODELOLW\��)RRG�DFFHVV�DQG�)RRG�DEVRUSWLRQ�DUH�QRW�VHSDUDWH�SKHQRPHQD��2QH�OHDGVWR�WKH�RWKHU�DQG�DOVR�RYHUODS���)RRG�SURGXFWLRQ�OHDGV�WR�OLYHOLKRRG�DFFHVV�DQG�IRRG�DFFHVVDQG�IRRG�FRQVXPSWLRQ���/LYHOLKRRG�DFFHVV�LQ�WXUQ�OHDGV�PRUH�GHPDQG�IRU�IRRG��EHWWHU�SULFHVDQG�LQFHQWLYHV�IRU�SURGXFWLRQ���%HWWHU�OLYHOLKRRG�DFFHVV�DOVR�OHDGV�WR�EHWWHU�HGXFDWLRQ��EHWWHUOLYLQJ�VWDQGDUGV��EHWWHU�VDQLWDWLRQ��EHWWHU�NQRZOHGJH�RI�QXWULWLRQ�DQG�EHWWHU�DEVRUSWLRQ�DQGEHWWHU�KHDOWK�
:K\�GR�ZH�QHHG�IRRG�LQVHFXULW\�PDS�RI�5DMDVWKDQ"7KH� )RRG� LQVHFXULW\�PDS� RI� 5DMDVWKDQ� ZRXOG� VHUYH� DV� DQ� DGYRFDF\� WRRO� WR� KLJKOLJKW� WKHGHSULYHG�VHFWLRQV��GHSULYHG� ORFDWLRQV�DQG�GHSULYHG�VLWXDWLRQV�RI� WKH�6WDWH�RI�5DMDVWKDQ�� � ,WVKRZV�FRQFHQWUDWLRQ�RI�YXOQHUDEOH�SHRSOH�VR�WKDW�DWWHQWLRQ�FDQ�EH�IRFXVHG�LQ�WKRVH�GLVWULFWVDQG�RQ�WKRVH�SHRSOH�
+RZHYHU�WKH�SUHVHQW�PDS�LV�D�VLPSOH�DWWHPSW�MXVW�WR�JHW�VRPH�LQLWLDO�LGHD�RI�IRRG�LQVHFXULW\LQ� 5DMDVWKDQ�� � )RU� WKLV�� QLQHWHHQ� LQGLFDWRUV� KDYH� EHHQ� XVHG�� VL[� UHSUHVHQWLQJ� )RRG$YDLODELOLW\��HLJKW�UHSUHVHQWLQJ�)RRG�$FFHVV�DQG�ILYH�LQGLFDWLQJ�)RRG�$EVRUSWLRQ���$�PDS�E\LWVHOI� LV� QRW� HQRXJK�� � 7KH� SUREOHPV� VKRXOG� EH� DQDO\VHG� PRUH� FORVHO\� DW� WKH� EORFN� OHYHO�(OLPLQDWLRQ�RI�KXQJHU�QHHGV�D�PXOWL�SURQJHG�DSSURDFK�� �7KH�VROXWLRQV�DUH�QRW�VLPSOH�DQGXQLYHUVDO���7KH\�DUH�FRPSOLFDWHG�DQG�ORFDWLRQ�VSHFLILF�
$W�WKH�GLVWULFW�OHYHO��WKH�VLWXDWLRQ�QHHG�WR�EH�VWXGLHG�PRUH�FORVHO\�WR�UHFRJQLVH�WKH�VWUHQJWKVDQG�ZHDNQHVVHV�RI�WKH�GLVWULFW�LQ�YDULRXV�DVSHFWV��WR�GHVLJQ�DQ�DSSURSULDWH�SURJUDPPH�
,W� LV� LPSRUWDQW� DW� ILUVW�� WR� HVWLPDWH� WKH� LQWHQVLW\� RI� WKH� SUREOHP� DW� WKH� GLVWULFW� OHYHO� DQGGLVFXVV�WKH�SURJUDPPH�UHTXLUHPHQWV���$W�WKH�VHFRQG�VWDJH�VWXGLHV�VKRXOG�EH�XQGHUWDNHQ�DWEORFN� OHYHO� WR� XQGHUVWDQG� WKH� UHTXLUHPHQWV� RI� WKH� EORFN� DQG� LWV� SHRSOH� DQG� WKHQ� GHVLJQSURJUDPPHV�WR�PDNH�WKH�GLVWULFW�KXQJHU�IUHH�








� 0DSV�DUH�GLVFXVVHG�EULHIO\�DW�WKH�HQG�RI�WKH�DQDO\VLV
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&+$37(5�����67$7(�352),/(
7KH�6WDWH� RI�5DMDVWKDQ�ZDV� IRUPHG� LQ� WKH� \HDU� ����� E\�PHUJLQJ� ��� SULQFHO\� VWDWHV� DQG� �FKLHIVKLSV�� ZKLFK� YDULHG� LQ� VL]H�� SRSXODWLRQ�� DGPLQLVWUDWLYH� HIILFLHQF\� DQG� VRFLR� HFRQRPLFGHYHORSPHQW���$GPLQLVWUDWLYHO\�WKH�6WDWH�LV�GLYLGHG�LQWR����GLVWULFWV������VXE�GLYLVLRQV�����WHKVLOV�DQG�����GHYHORSPHQW�EORFNV��3DQFKD\DW�6DPLWLV��ZLWK�������LQKDELWHG�YLOODJHV���7KH6DWH�RI�5DMDVWKDQ�VWUHWFKHV�RYHU�DQ�DUHD�RI������ ODNK�VT��NPV�� �,W� LV� WKH� ODUJHVW�6WDWH� LQ�WKHFRXQWU\�LQ�WHUPV�RI�DUHD�DQG�DFFRXQWV�IRU�DERXW�������SHUFHQW�RI�,QGLD·V�DUHD�DQG�����SHUFHQWRI�LWV�SRSXODWLRQ�
7KH�VWDWH�RI�5DMDVWKDQ�LV�ORFDWHG�LQ�WKH�QRUWKZHVWHUQ�UHJLRQ�RI�,QGLD�EHWZHHQ���R��·�DQG���R��·�1RUWK�ODWLWXGHV��DQG���R ��·�WR���R ��·�(DVW�ORQJLWXGHV���5DMDVWKDQ�RFFXSLHV�WKH�ZHVWHUQPRVW� SDUW� RI� ,QGLD� DQG� VKDUHV� ,QWHUQDWLRQDO� ERXQGDU\� ZLWK� 3DNLVWDQ� LQ� WKH� ZHVW�� � 7KHQHLJKERXULQJ�6WDWHV�DUH�3XQMDE�DQG�+DU\DQD�LQ�WKH�1RUWK��8WWDU�3UDGHVK�LQ�WKH�1RUWKHDVW�0DGK\D�3UDGHVK�LQ�WKH�6RXWKHDVW��DQG�*XMDUDW�LQ�WKH�6RXWKZHVW�
7KH�HFRQRP\�RI�5DMDVWKDQ�LV�FKDUDFWHUL]HG E\�VORZ�JURZWK�UDWH��ZLGH�JDS�EHWZHHQ�WKH�VWDWHDQG� QDWLRQDO� SHU� FDSLWD� LQFRPH�� IUHTXHQW� YLVLWDWLRQV� RI� GURXJKW� DQG� IDPLQH�� LQDGHTXDWHLQIUDVWUXFWXUH��KRVWLOH�SK\VLFDO�HQYLURQPHQW��DQG�ORZ�SURGXFWLYLW\�LQ�PDQ\�VHFWRUV�EHVLGHV�LWVSRRU� LQKHULWDQFH�DW�WKH�WLPH�RI� LWV�IRUPDWLRQ�DQG�ORQJ� LQWHUQDWLRQDO�ERUGHU�� �5DMDVWKDQ�KDVULFK�PLQHUDO� GHSRVLWV� DQG� DOVR�SRVVHVVHV� FRPSDUDWLYH� DGYDQWDJH� LQ� DJULFXOWXUDO� DQG� DQLPDOKXVEDQGU\�SURGXFWV�� �$ERXW�KDOI� D�FHQWXU\·V�SODQQHG�GHYHORSPHQW�KDV�PDGH� UDSLG� VWULGHV�HVSHFLDOO\� LQ� FRPPRGLW\� SURGXFLQJ� VHFWRUV�� <HW� WKH� VWDWH� FRQWLQXHV� WR� EH� LQ� WKH� ORZHVWTXDUWLOH�LQ�WHUPV�RI�PDMRU�LQGLFDWRUV�OLNH�OLWHUDF\�DQG�SHU�FDSLWD�LQFRPH���$�ODUJH�SRUWLRQ�RILWV�SRSXODWLRQ�VXIIHUV�IURP�GHSULYDWLRQ�LQ�PDWWHUV�RI�KHDOWK��ZDWHU�VXSSO\��HWF�
7KH�WRSRJUDSK\�RI�5DMDVWKDQ�FRQVLVWV�RI�$UYDOL�KLOO�V\VWHP�DQG�9LQGK\DQ�KLOO�V\VWHP���7KHDUHD� WR� WKH�ZHVW�RI� WKH�$UYDOL� UDQJHV�� RFFXS\LQJ� DERXW� WZR�WKLUGV� RI� WKH� WRWDO� DUHD� RI� WKH6WDWH�LV�DOPRVW�DULG�DQG�XQGXODWLQJ�ZKLOH�WKH�HDVWHUQ�SDUW�LV�FRPSDUDWLYHO\�ZHOO�GUDLQHG�DQGIHUWLOH�� � 7KH� 9LQGK\DQ� KLOO� V\VWHP� H[WHQGV� WR� SDUWV� RI� &KLWWRUJDUK�� -KDOZDU�� %XQGL�� .RWD�6DZDL�0DGKRSXU�DQG�'KROSXU�GLVWULFWV�� �7KH� LQWHQVLYH�VRLO�HURVLRQ�DQG�GHJUDGDWLRQ�RI� WKHHQYLURQPHQW� LQ� WKLV� SDUW� KDYH� FUHDWHG� WKH� FULWLFDO� SUREOHPV� RI� IRUPDWLRQ� DQG� VSUHDG� RIUDYLQHV�
7KH�DUHD�WR�WKH�ZHVW�RI�$UYDOL�LV�FKDUDFWHUL]HG�E\�H[WUHPHV�RI�WHPSHUDWXUH��ORQJ�SHULRGV�RIVHYHUH�UHFXUULQJ�GURXJKWV��DFFRPSDQLHG�E\�KLJK�YHORFLW\�ZLQGV�DQG�VHPL�DULG�FRQGLWLRQV�RI
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KXPLGLW\�� �7KH�DUHD� WR� WKH�HDVW� DQG� VRXWKHDVW�RI� WKH�$UYDOL� UDQJHV�KDV� UHODWLYHO\� VXIILFLHQWDPRXQW�RI�UDLQIDOO���7KH�FOLPDWH�RI�WKH�6WDWH�LV�WKH�GULHVW�LQ�WKH�FRXQWU\�ZLWK�ODUJH�YDULDWLRQV�7KH�VXPPHU� WHPSHUDWXUH� UDQJHV�EHWZHHQ���R&�DQG���R&�� � �7KH� UDLQIDOO�RI� WKH�6DWH� LV�QRWRQO\� PHDJUH� EXW� DOVR� YDULHV� VLJQLILFDQWO\� IURP� \HDU� WR� \HDU�� TXLWH� IUHTXHQWO\� OHDGLQJ� WRGURXJKWV�� � 7KH� DYHUDJH� UDLQIDOO� RI� WKH� 6WDWH� LV� ���PP� DQG� LW� YDULHV� IURP� ����PP� LQ� WKH:HVWHUQ�GLVWULFWV�RI�-DLVDOPHU�WR�PRUH�WKDQ������PP�LQ�$OZDU��'RXVD��DQG�6DZDL�0DGKRSXU�7KH�FROGHVW�PRQWK�LV�WKH�PRQWK�RI�-DQXDU\�ZKHQ�WKH�DYHUDJH�PHDQ�WHPSHUDWXUH�YDULHV�IURP��R&�LQ�WKH�QRUWK�WR���R&�LQ�WKH�VRXWK�
$PRQJVW�DOO�WKH�FRQVWLWXHQW�XQLWV�RI�WKH�FRXQWU\��5DMDVWKDQ�ZLWK�LWV�VFDQW\��ORZ�DQG�LUUHJXODUUDLQIDOO� LV� KLJKO\� VXVFHSWLEOH� DQG� YXOQHUDEOH� WR� GURXJKW� FRQGLWLRQV�� � +XPDQ� DQG� FDWWOHSRSXODWLRQ��KDYH�WR�XQGHUJR�VHYHUH�KDUGVKLSV�GXH�WR�GURXJKWV�VLQFH�LW�OHDGV�WR�ORVV�RI�ZRUN�HPSOR\PHQW�� DQG� VFDUFLW\� RI� IRGGHU� EHVLGHV� GULQNLQJ� ZDWHU�� HWF�� � 3HRSOH� KDYH� WR� EHHPSOR\HG� DV� FDVXDO� ODERXU� RQ� IDPLQH� UHOLHI� ZRUNV� WR� JLYH� WKHP� DW� OHDVW� PDLQWHQDQFHOLYHOLKRRG�� �%DUULQJ�D� IHZ�H[FHSWLRQV�� \HDU�DIWHU� \HDU�� GURXJKW� DQG� IDPLQH� FRQGLWLRQV�KDYHSUHYDLOHG�LQ�VRPH�RU�WKH�RWKHU�GLVWULFWV�
$FFRUGLQJ�WR������FHQVXV�WKH�SRSXODWLRQ�RI�5DMDVWKDQ�LV�PRUH�WKDQ����PLOOLRQ��7KH�GHQVLW\RI�SRSXODWLRQ�SHU�VT�NP�LV�����ZKHUH�DV�IRU�,QGLD�LW�LV�����
5DMDVWKDQ�UDQNV���WK LQ�OLWHUDF\�DPRQJ�WKH�VWDWHV�87V�RI�,QGLD���,W�KDV�VLJQLILFDQWO\�LPSURYHGLQ�OLWHUDF\�UDWH�LQ�WKH�ODVW�GHFDGH���7RWDO�OLWHUDF\�KDV�JURZQ�XS�WR���������LQ������FRPSDUHGWR�������RI�LQ��������)HPDOH�OLWHUDF\�KDV�DOVR�UHDFKHG��������FRPSDUHG�WR���������LQ������6H[�UDWLR�KDV�DOVR�LQFUHDVHG�VLJQLILFDQWO\�IURP�����LQ������WR�����LQ������
0DSSLQJ�RI�)RRG�,QVHFXULW\0DSSLQJ� RI� )RRG� ,QVHFXULW\� FRQVLVWV� RI� VHOHFWLQJ� WKH� LQGLFDWRUV� ZKLFK� EHVW� GHVFULEH� WKHVLWXDWLRQ�RI�IRRG�DYDLODELOLW\��IRRG�DFFHVV�DQG�IRRG�DEVRUSWLRQ���7KH�VLWXDWLRQ�LV�DQDO\VHG�DQGUHOHYDQW�LQGLFDWRUV�DUH�FKRVHQ���1LQHWHHQ�LQGLFDWRUV�KDYH�EHHQ�FKRVHQ�WR�IRUP�WKH�ILQDO�IRRGLQVHFXULW\�PDS�RI�5DMDVWKDQ
)LUVW� WKH� IRRG� DYDLODELOLW\� LV� GLVFXVVHG� DQG� WKHUH� DUH� VL[� LQGLFDWRUV� IRU� IRRG� DYDLODELOLW\VLWXDWLRQ���7KHQ�WKH�IDFWRUV�WKDW� OHDG�WR�SUREOHPV�LQ�IRRG�DFFHVV�DUH�VWXGLHG�� �3UREOHPV�RISK\VLFDO�DFFHVV��HFRQRPLF�DQG�OLYHOLKRRG�DFFHVV�DQG�GLVFULPLQDWLRQ�DUH�ORRNHG�LQWR�DQG�HLJKWLQGLFDWRUV� KDYH� EHHQ� FKRVHQ� ZKLFK� EHVW� GHVFULEHV� WKH� VLWXDWLRQ�� :KLOH� ORRNLQJ� DW� WKH
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QXWULWLRQDO� VWDWXV� RI� DGXOW� DQG� FKLOGUHQ� DSSURSULDWH� LQGLFDWRUV� RI� IRRG� DEVRUSWLRQ� DUHVHOHFWHG���)LYH�LQGLFDWRUV�FKRVHQ�H[SODLQV�WKH�IRRG�DEVRUSWLRQ�VLWXDWLRQ�RI�5DMDVWKDQ�
$OO� WKH� VHOHFWHG� LQGLFDWRUV� KDYH� EHHQ� PDSSHG� VHSDUDWHO\�� � %HVLGHV� QLQHWHHQ� PDSV�� IRXUFRPSRVLWH� PDSV� KDYH� EHHQ� IRUPHG� ZKLFK� UHSUHVHQWV� WKH� IRRG� DYDLODELOLW\� VLWXDWLRQ�� IRRGDFFHVV� VLWXDWLRQ�� IRRG� DEVRUSWLRQ� VLWXDWLRQ� DQG� WKH� ILQDO� )RRG� ,QVHFXULW\� VLWXDWLRQ� RI5DMDVWKDQ�
7KH�GHWDLOHG�GLVFXVVLRQ�RI�WKH�LQGLFDWRUV�DQG�WKHLU�LQWHU�UHODWLRQVKLS�DFURVV�WKH�GLVWULFW�JLYHVXV� LQVLJKW� LQWR� WKH� VWUHQJWKV� DQG�ZHDNQHVVHV� RI� WKH� GLVWULFWV�� � $� ORW� RI� RWKHU� IDFWRUV� WKDWH[SODLQV�WKH�H[LVWLQJ�VWDWH�RI�WKH�GLVWULFW�DUH�DOVR�H[SODLQHG�DORQJ�ZLWK�
7KH�XVH�RI�PDSV�HQKDQFHV� WKH�YLVXDO� LPSDFW�RI� WKH� ILQGLQJV�� �7KH� WKUHH�FKDSWHUV�RQ� IRRGDYDLODELOLW\��IRRG�DFFHVV�DQG�IRRG�DEVRUSWLRQ�SUHVHQW�GHWDLOHG�SLFWXUH�RI�WKH�GLVWULFWV�
7R�SORW�WKH�LQGLYLGXDO�LQGLFDWRUV�RQ�PDS�WKH�GDWD�RI�HDFK�LQGLFDWRU�LV�UDQNHG�ILUVW�IURP���WR����7KH�VWDWH�LQ�ZRUVW�SRVLWLRQ�JHWV�UDQN�RQH�DQG�RQH�LQ�WKH�EHVW�SRVLWLRQ�JHWV�UDQN������7KHGDWD� LV� GLYLGHG� LQWR� ILYH� FODVV� LQWHUYDOV� UHSUHVHQWLQJ� ILYH� W\SRORJLHV�� � 7R� SORW� WKH� IRXUFRPSRVLWH�PDSV�RI�IRRG�DYDLODELOLW\��IRRG�DFFHVV��IRRG�DEVRUSWLRQ�DQG�ILQDO�)RRG�,QVHFXULW\0DS�� D� PDSSLQJ� LQGH[� LV� SUHSDUHG�� � 7R� JHW� WKH� PDSSLQJ� LQGH[�� WKH� LQGLYLGXDO� UDQNV� RILQGLFDWRUV�XQGHU� UHVSHFWLYH�KHDGLQJV�RI�DYDLODELOLW\�� DFFHVV�DQG�DEVRUSWLRQ�DUH�DGGHG�XS� WRJHW�WKH�FXPXODWLYH�UDQN���6LPLODUO\��IRU�WKH�ILQDO�)RRG�,QVHFXULW\�PDS�WKH�UDQNV�RI�DOO�WKH���LQGLFDWRUV�DUH�DGGHG�XS�WR�JHW�WKH�FXPXODWLYH�UDQN���7KH�FXPXODWLYH�UDQN�LV�WKHQ�GLYLGHG�E\WKH�QXPEHU�RI�LQGLFDWRUV�WR�JHW�WKH�PDSSLQJ�LQGH[��7KH�PDSSLQJ�LQGH[�LV�WKHQ�GLYLGHG�LQWRILYH�FODVV�LQWHUYDOV�DQG�SORWWHG�LQ�GLIIHUHQW�FRORXUV���,I�WKH�PDSSLQJ�LQGH[�KDV����LQGLFDWRUVDQG����GLVWULFWV��D�GLVWULFW�WKDW�KDV�WKH�ZRUVW�VLWXDWLRQ�ZLWK�UHVSHFW�WR�DOO�LQGLFDWRUV��ZLOO�KDYHD�YDOXH�RI������,I�D�GLVWULFW�LV�JRRG�LQ�HYHU\�VLQJOH�DVSHFW��LW�ZLOO�KDYH�WKH�YDOXH�RI������:LWK��� LQGLFDWRUV�DQG����GLVWULFWV� WKHVH�DUH� WKH� OLPLWV�� � �$OO� WKH�RWKHU�VLWXDWLRQV�IDOO� LQ�EHWZHHQWKHVH�WZR�YDOXHV���7KXV�ORZHU�WKH�YDOXH��WKH�ZRUVH�RII�WKH�VLWXDWLRQ�DQG�KLJKHU�WKH�YDOXH��WKHEHWWHU�RII�WKH�VLWXDWLRQ�RI�WKH�GLVWULFW�LQ�UHVSHFW�RI�WKH�FRPSRVLWH�PDSV�
7KH�GLVWULFWV�DUH�GLYLGHG�LQWR�ILYH�FODVVHV�WKDW�UHSUHVHQW�ILYH�W\SRORJLHV����7KH�FODVV�LQWHUYDOVDUH� XQHTXDO�� � 7KLV� LV� EHFDXVH� LI� HTXDO� LQWHUYDOV� DUH� WDNHQ��PDQ\� VWDWHV� ZRXOG� IDOO� LQWR� WKHPLGGOH�FODVVHV�DQG�WKH�H[WUHPH�FODVVHV�ZLOO�KDYH�YHU\�IHZ�VWDWHV���+HQFH��WKH�LGHDO�DSSURDFK�LVWR�XVH�WKH�QDWXUDO�EUHDNV�WKDW�IROORZ�WKH�SDWWHUQ�RI�WKH�GDWD�WR�GHFLGH�WKH�FODVV�LQWHUYDOV�
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¶$UF�YLHZ· *HRJUDSKLFDO� ,QIRUPDWLRQ� 6\VWHP� VRIWZDUH� KDV� EHHQ� XVHG� WR� GHWHFW� WKH� QDWXUDOEUHDNV� LQ� WKH� VHULHV�� VR� WKDW� WKH� HUURU� LQ� GHWHFWLQJ� QDWXUDO� EUHDNV� LV� PLQLPL]HG�� � :KHUHQHFHVVDU\��WKH�FODVV�OLPLWV�KDYH�EHHQ�DGMXVWHG�VOLJKWO\�WR�VXLW�WKH�GLVWULEXWLRQ�RI�VWDWHV�PRUHHYHQO\�EHWZHHQ�WKH�WZR�FODVVHV���(DFK�FODVV�UHSUHVHQWV�D�W\SRORJ\��ZKLFK�LV�QDPHG�DV�SHU�WKHOHYHO� RI� IRRG� LQVHFXULW\�� � &ODVV� OLPLWV� DUH� URXQGHG� RII� WR� WKH� QHDUHVW� GLJLW� RU� WZR� GHFLPDOSRLQWV���7KLV�KDV�EHHQ�GRQH�WR�FDSWXUH�WKH�W\SRORJLHV�EHWWHU�
7KH�PDSSLQJ�LQGH[�RI�WKH�FRPSRVLWH�PDSV�JLYHV�WKH�FRPELQHG�LQWHQVLW\�RI�YDULRXV�IDFWRUV�7KH�VWDWH�ZLWK�VHYHUH�SUREOHPV�LQ�RQH�DVSHFW�PD\�EH�UHODWLYHO\�SUREOHP�IUHH�LQ�RWKHU�DVSHFW�+HQFH��WKH�PDSSLQJ�LQGH[�JLYHV�WKH�UHODWLYH�SRVLWLRQ�RI�D�GLVWULFW�YLV�j�YLV�RWKHUV�DV�SHU�WKHFRPELQHG� LQWHQVLW\� RI� WKH� SUREOHP�RI� IRRG� LQVHFXULW\�� � 7KH�0DSSLQJ� ,QGH[� LQGLFDWHV� WKHDYHUDJH�SRVLWLRQ�RI�WKH�VWDWH�ZLWK�UHVSHFW�WR�RWKHUV�
7KH�LQFOXVLRQ�RU�H[FOXVLRQ�RI�FHUWDLQ�LQGLFDWRUV�PLJKW�FKDQJH�WKH�ILQDO�PDSSLQJ�LQGH[���$OOWKH� LQGLFDWRUV� FDUU\� HTXDO� ZHLJKW� DQG� WKH�PHWKRGRORJ\� GR� QRW� JLYH� VSHFLDO�ZHLJKW� WR� DQ\LQGLFDWRU���7KH�ZHLJKWLQJ�LV�LPSOLFLW�LQ�WKH�QXPEHU�RI�SDUDPHWHUV�LQ�HDFK�JURXS���2XW�RI�WKHQLQHWHHQ�LQGLFDWRUV�VL[�LQGLFDWRUV�UHSUHVHQW�IRRG�DYDLODELOLW\��HLJKW�UHSUHVHQW�IRRG�DFFHVV�DQGILYH�UHSUHVHQW�IRRG�DEVRUSWLRQ���7KXV��IRRG�DYDLODELOLW\�JHWV�DQ�LPSOLFLW�ZHLJKW�RI����SHUFHQW�IRRG� DFFHVV� ��� SHUFHQW� DQG� LQGLFDWRUV� UHSUHVHQWLQJ� IRRG� DEVRUSWLRQ� JHW� D� ZHLJKW� RI� ��SHUFHQW���7KH�GHVFULSWLRQ�RI�WKH�LQGLFDWRUV��WKH�PHWKRG�RI�FRPSXWDWLRQ�DQG�WKH�VRXUFHV�RILQIRUPDWLRQ�DUH�JLYHQ�LQ�WKH�UHOHYDQW�FKDSWHUV�RI�IRRG�DYDLODELOLW\��DFFHVV�DQG�DEVRUSWLRQ�
$�ODUJH�QXPEHU�RI� LQGLFDWRUV�KDYH�EHHQ�XVHG� WR�SUHSDUH� WKLV� IRRG� LQVHFXULW\�PDS�� �7KLV� LVEHFDXVH� LI�PRUH� QXPEHUV� RI� LQGLFDWRUV� DUH� XVHG� WKLV�ZRXOG� FDSWXUH� DOO� WKH� GLPHQVLRQV� RIIRRG�LQVHFXULW\�LQ�GLIIHUHQW�SDUWV�RI�WKH�VWDWH���7KH�PDMRU�HPSKDVLV�LV�PRUH�RQ�WKH�DQDO\VLV�RIWKH� LQGLYLGXDO� LQGLFDWRUV�UDWKHU� WKDQ�RQ�WKH�FRPSRVLWH�PDSV�� �7KLV� LV�EHFDXVH� WKH\�DUH� WKHWDUJHWV� RI� SXEOLF� DFWLRQ� DQG� SROLF\� DQG� XQGHUVWDQGLQJ� WKHP� LV� PRUH� LPSRUWDQW� WKDQ� WKHUHODWLYH�SRVLWLRQ�RI�HDFK�GLVWULFW�LQ�WKH�FRPSRVLWH�PDS���$W�WKH�VDPH�WLPH��FRPSRVLWH�PDSVDUH�XVHIXO�LQ�JLYLQJ�XV�D�PRUH�FRQVROLGDWHG�SLFWXUH�
'DWD�/LPLWDWLRQV�DQG�$GMXVWPHQWV7KH�GDWD�IRU�LQGLFDWRUV�DUH�GHULYHG�IURP�WKH�VHFRQGDU\�VRXUFHV��� 7KH�PDLQ�OLPLWDWLRQ�RI�WKHGDWD� LV� WKH� ODFN�RI�FRPSDUDEOH�GDWD� IRU� WKH� VDPH�\HDU�� �5HOLDELOLW\� DOVR�YDULHV��7KH�GDWD�RIGLIIHUHQW� LQGLFDWRUV�EHORQJ� WR�GLIIHUHQW�\HDUV�� �6RPH�RI� WKHP�EHORQJ� WR������FHQVXV�ZKLOH
� 6HH�DSSHQGL[�««���IRU�WKH�VRXUFHV�RI�GDWD�DQG�UHIHUHQFH�\HDUV�IRU�WKH����LQGLFDWRUV�XVHG�



��

VRPH�GDWD�EHORQJV�WR�����������3URMHFWHG�ILJXUHV�IRU������DUH�XVHG�IRU�VRPH�DQG�VRPH�GDWDEHORQJ�WR�ODWHVW�������5DMDVWKDQ�FHQVXV���6R�FDUH�VKRXOG�EH�WDNHQ�ZKLOH�LQWHUSUHWLQJ�WKH�GDWD�
7KH� PDLQ� VRXUFHV� RI� GDWD� DUH� SXEOLFDWLRQV� OLNH� 6WDWLVWLFDO� $EVWUDFW�� 5DMDVWKDQ� �����$JULFXOWXUDO� 6WDWLVWLFV� ²� 5DMDVWKDQ� ����������� %DVLF� 6WDWLVWLFV�� 5DMDVWKDQ�� ����� �� ,QGLD1XWULWLRQ� 3URILOH� ²� ������ +XPDQ� 'HYHORSPHQW� 5HSRUW� ²� ������ :)3� UHSRUW� RQ� )RRG6HFXULW\�$WODV�RI�5DMDVWKDQ�DQG�&HQVXV�RI�,QGLD�������5DMDVWKDQ�
:LWK�WKH�LQQXPHUDEOH�OLPLWDWLRQV�RI�WKH�GDWD��WKH�ILQGLQJV�DUH�LQGLFDWLYH�RI�WKH�DSSUR[LPDWHSRVLWLRQ�RI�WKH�GLVWULFWV��,I�GLIIHUHQW�LQGLFDWRUV�DUH�XVHG�RU�LI�GDWD�LV�XSGDWHG�WKH�SLFWXUH�PD\FKDQJH�
6RPH�DGMXVWPHQW�KDV�EHHQ�GRQH�WR�JHW�WKH�GDWD�IRU�.DUDXOL�IRU�WKH� LQGLFDWRU�RQ�'HILFLW� LQSHU�FDSLWD�SURGXFWLRQ�RYHU�FRQVXPSWLRQ��1R�VHSDUDWH�GDWD�IRU�FHUHDO�SURGXFWLRQ�LQ�.DUDXOLZDV�DYDLODEOH�IRU�WKH�\HDU���������EHFDXVH�LI�ZDV�D�SDUW�RI�6��0DGKRSXU�WKHQ���7R�VHSDUDWHWKH� .DUDXOL� GDWD� IURP� 6�� 0DGKRSXU� WKH� SHUFHQWDJH� RI� DUHD� XQGHU� FHUHDO� SURGXFWLRQ� RI.DUDXOL�DQG�6��0DGKRSXU�ZDV�FDOFXODWHG�ZKLFK�FDPH�RXW�WR�EH�����IRU�6��0DGKRSXU�DQG�WKHUHVW� ���� IRU� .DUDXOL�� � 7KHVH� SHUFHQWDJHV� ZHUH� DSSOLHG� WR� WKH� WRWDO� FHUHDO� SURGXFWLRQ� RI�������WRQQHV��ZKLFK�FDPH�RXW�DV��������WRQQHV�IRU�6��0DGKRSXU��DQG��������WRQQHV�IRU.DUDXOL�
)RU�LQGLFDWRUV�OLNH�FRQVXPSWLRQ�RI�FHUHDOV��FRQVXPSWLRQ�RI�PLON�DQG�SURGXFWV��SHUFHQWDJH�RIKROGLQJV� OHVV� WKDQ� ���� KD�� SHUFHQWDJH� RI�PDUJLQDO�ZRUNHUV�� SHUFHQWDJH� RI� VWXQWHG� FKLOGUHQXQGHU� ��� SHUFHQWDJH� RI� SRSXODWLRQ�ZLWK� &('� DQG� QXPEHU� RI� 3+&V� QR� VHSDUDWH� GDWD� IRU.DUDXOL�ZDV�DYDLODEOH���6R�WKH�GDWD�RI�6��0DGKRSXU�KDV�EHHQ�UHSHDWHG�IRU�.DUDXOL�
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&+$37(5��)22'�$9$,/$%,/,7<�2)�5$-$67+$1
,W�LV�YHU\�LPSRUWDQW�IRU�HYHU\ERG\�WR�HDW�HQRXJK�DQG�WKLV�GHSHQGV�RQ�IRRG�EHLQJ�DYDLODEOH�$YDLODELOLW\�RI�IRRG�GHSHQGV�RQ�GRPHVWLF�SURGXFWLRQ�DQG�LPSRUWV�IURP�RXWVLGH���:KHQ�WKHUHLV�QRW�HQRXJK�GRPHVWLF�SURGXFWLRQ�� IRRG� LV� LPSRUWHG�� ,PSRUWV�FDQ�EH�XVHG� WR�HQVXUH� WKDWSULFHV�RI�ZDJH�JRRGV�VXFK�DV�IRRG�GR�QRW�HVFDODWH��HYHQ�LI�IRRG�SURGXFWLRQ�IDOOV�VKRUW�RI�WKHUHTXLUHPHQWV�
7KLV� FKDSWHU� ORRNV� LQWR� YDULRXV� DVSHFWV� RI� IRRG� DYDLODELOLW\� LQ�5DMDVWKDQ�� EHDULQJ� LQ�PLQGERWK�FXUUHQW�DQG�IXWXUH�IRRG�DYDLODELOLW\���6L[�LQGLFDWRUV�KDYH�EHHQ�FKRVHQ���7KH\�DUH

x 'HILFLW�LQ�SHU�FDSLWD�FHUHDO�SURGXFWLRQ�RYHU�UHTXLUHPHQWx $YHUDJH�<LHOG�KD�RI�)RRG�*UDLQVx &RQVXPSWLRQ�RI�&HUHDOV��JP�FX�GD\�x &RQVXPSWLRQ�RI�PLON�DQG�PLON�SURGXFWV��JP�FX�GD\�x 'HYLDWLRQ�LQ�5DLQIDOO�DQGx 3HUFHQWDJH�RI�IRUHVW�DUHD�WR�WRWDO�JHRJUDSKLFDO�DUHD
7KH� LQGLFDWRUV� H[SODLQ� WKH� SUHVHQW� DYDLODELOLW\�� IOXFWXDWLRQV� LQ� SURGXFWLRQ� DQG� WKHVXVWDLQDELOLW\� DVSHFWV� LQ� IRRG�SURGXFWLRQ�� �%DVHG�RQ� WKLV�� WKH� IRRG� DYDLODELOLW\� VLWXDWLRQ� RI5DMDVWKDQ�KDV�EHHQ�PDSSHG��7KH�PDS�VKRZV�WKH�UHODWLYH�SRVLWLRQ�RI�WKH�GLVWULFWV�ZLWK�UHJDUGWR�IRRG�DYDLODELOLW\�
$UHD�8QGHU�0DMRU�&URSV$V�IDU�DV�5DMDVWKDQ�LV�FRQFHUQHG�QHDUO\�WZR�WKLUGV�RI�WRWDO�FURSSHG�DUHD�LV�XQGHU�IRRG�FURSV�ZKLFK�LQFOXGH�FHUHDOV��SXOVHV��YHJHWDEOHV��IUXLWV��VXJDUFDQH��FRQGLPHQWV�DQG�VSLFHV��7KH�DUHDXQGHU�FHUHDOV�GHFUHDVHG�VOLJKWO\�LQ���������IURP���������KD�WR��������KD�FRPSDUHG�WR�WKHDUHD� LQ� ��������EXW� WKDW� RI� SXOVHV� LQFUHDVHG� VOLJKWO\� GXULQJ� WKH� VDPH� SHULRG�� �$UHD� XQGHUFXOWLYDWLRQ�RI�2LO� VHHG��&RWWRQ� DQG� 6XJDU�&DQH� DOVR� JRW� UHGXFHG� LQ� �������� FRPSDUHG� WR���������

� 6RPH�IDFWV�DERXW�5DMDVWKDQ�²��������VPDOO�ERRN�



��

%DUPHU�KDV�JRW�WKH�KLJKHVW�DUHD�XQGHU�FHUHDO�SURGXFWLRQ�IROORZHG�E\�1DJDXU��-RGKSXU�DQG-DLSXU���7KRXJK�WKHVH�GLVWULFWV�KDYH�WKH�KLJKHVW�DUHD�XQGHU�SURGXFWLRQ�DOO�WKHVH�GLVWULFWV�DUHGHILFLW�LQ�FHUHDO�SURGXFWLRQ�RYHU�UHTXLUHPHQW�
6LURKL� LV� WKH�GLVWULFW�ZLWK� ORZHVW� DUHD�XQGHU�FHUHDOV� IROORZHG�E\�5DMVDPDQG�DQG�'KRORSXU�%XW�VWLOO�5DMVDPDQG�DQG�'KROSXU�DUH�QRW�GHILFLHQW�LQ�FHUHDO�SURGXFWLRQ��7KLV�PD\�EH�EHFDXVHWKHVH�WZR�GLVWULFWV�KDYH�EHWWHU�\LHOG�SHU�KHFWDUH�
'HILFLW�LQ�3HU�&DSLWD�&HUHDO�3URGXFWLRQ�2YHU�5HTXLUHPHQW7KH� DGHTXDF\� RI� FHUHDO� SURGXFWLRQ� GHSHQGV� RQ� WKH� GHILFLW� RU� VXUSOXV� SURGXFWLRQ� RI� WKHSDUWLFXODU�DUHD��ZKLFK� LQ� WXUQ�GHSHQGV�RQ� WKH�QRUPV�EDVHG�RQ�DYHUDJH� UHTXLUHPHQWV�� �7KH,QGLDQ�&RXQFLO� RI�0HGLFDO�5HVHDUFK�SURYLGHV� XV�ZLWK� WKLV� QRUP��7KH� UHFRPPHQGHG� GDLO\DOORZDQFH� RI� FHUHDO� LV� ���J�GD\� SHU� SHUVRQ�� � 'HILFLW� RU� VXUSOXV� LQ� FHUHDO� SURGXFWLRQ� SHUFDSLWD� SHU� GD\� E\� HDFK� GLVWULFW� RYHU� UHFRPPHQGHG� GDLO\� DOORZDQFH� VKRZV� ZKHWKHU� WKDWGLVWULFW�LV�SURGXFLQJ�HQRXJK�IRRG�WR�PHHW�WKH�UHTXLUHPHQWV�RI�LWV�SRSXODWLRQ�RU�QRW�
3HU�FDSLWD�FHUHDO�SURGXFWLRQ�LQGH[�LV�FRPSXWHG�IRU�DOO�WKH�GLVWULFWV�ZLWK�,&05�UHFRPPHQGHGGDLO\�DOORZDQFH�DV�WKH�EDVH���7KH�,&05�UHFRPPHQGHG�TXDQWLW\�LV�WDNHQ�DV�RQH�DQG�WKH�SHUFDSLWD� FHUHDO� SURGXFWLRQ�RI� WKH� GLVWULFWV� DUH� FRPSXWHG� DV� SURSRUWLRQ�RI� LW�� �:KHQ� WKH� SHUFDSLWD�FHUHDO�SURGXFWLRQ�LV�PRUH�WKDQ�WKH�,&05�UHFRPPHQGHG�TXDQWLW\��WKH�LQGH[�LV�DERYHRQH�DQG�ZKHQ�WKH�SHU�FDSLWD�FHUHDO�SURGXFWLRQ�LV�EHORZ�WKH�,&05�UHFRPPHQGHG�TXDQWLW\�WKH� LQGH[� LV� EHORZ� RQH�� � 7KXV� WKH� GLVWULFWV�ZLWK� WKH� YDOXH� DERYH� RQH� DUH� VXUSOXV� GLVWULFWVZKLOH�WKRVH�ZLWK�YDOXH�OHVV�WKDQ�RQH�DUH�GHILFLW�LQ�FHUHDO�SURGXFWLRQ�RYHU�UHTXLUHPHQW�
7R�FDOFXODWH�WKH�FHUHDO�SURGXFWLRQ�DYHUDJH�FHUHDO�SURGXFWLRQ�RI���������DQG���������LV�XVHGDQG�WKHQ�GLYLGHG�E\�WKH�SURMHFWHG�SRSXODWLRQ�RI������WR�JHW�WKH�DYHUDJH�FHUHDO�SURGXFWLRQSHU�\HDU���,W�LV�WKHQ�FRQYHUWHG�LQWR�FHUHDO�SURGXFWLRQ�SHU�PRQWK�DQG�WKHQ�SHU�GD\�LQ�JUDPV�����KDV�EHHQ�GHGXFWHG�DV�D�ORVV�IURP�VHHG��IHHG�DQG�ZDVWDJH�
7KRXJK�WKH�VWDWH�RI�5DMDVWKDQ�SURGXFHV� MXVW�HQRXJK�WR�PHHW� LWV�FHUHDO�UHTXLUHPHQW��DOO� WKHGLVWULFWV�LQ�5DMDVWKDQ�DUH�QRW�VHOI�VXIILFLHQW�LQ�FHUHDO�SURGXFWLRQ�����GLVWULFWV�DUH�GHILFLHQW�LQFHUHDO� SURGXFWLRQ� DQG� WKH� RWKHU� ��� GLVWULFWV� SURGXFH� PRGHUDWH� VXUSOXV� WR� VXUSOXV�� � 7KHGLVWULFW� %XQGL� SURGXFHV� WKULFH� LWV� UHTXLUHPHQW� ZKLOH� WKH� GLVWULFWV� RI� +DQXPDQJDUK� DQG*DQJDQDJDU� SURGXFHV� DERYH� WZR� DQG� D� KDOI� WLPH� WKDQ� WKHLU� DFWXDO� UHTXLUHPHQW�� �'LVWULFWVSURGXFLQJ�PRGHUDWHO\�VXUSOXVHV�DUH�'DXVD��$OZHU��%KDUDWSXU��&KLWWDXUJDUK��'KROSXU��6DZDL0DGKRSXU��%DQVZDUD��7RQN��%KLOZDUD�DQG�.RWD�



��

:HVWHUQ� UHJLRQ� RI� 5DMVWKDQ�� ZKLFK� LV� WKH� KRW� DULG� ]RQH�� LV� GHILFLW� LQ� FHUHDO� SURGXFWLRQ�-DLVDOPHU�LV�WKH�GLVWULFW�ZLWK�KLJKHVW�GHILFLW�LQ�FHUHDO�SURGXFWLRQ�DQG�LV�IROORZHG�E\�-RGKSXU�%DUPHU�DQG�$MPHU� LQ� WKH�H[WUHPH�GHILFLW�FDWHJRU\��7KH�GHILFLW� LQ�FHUHDO�SURGXFWLRQ� LQ� WKLVDUHD�PD\�EH�GXH�WR� ORZ�UDLQIDOO�DQG�OHVV�SHUFHQWDJH�RI�FURSSHG�DUHD�XQGHU� LUULJDWLRQ��+LJKGHILFLW� GLVWULFWV� DUH� 3DOL�� -DORUH�� 6LURKL�� &KXUX�� 1DJDXU�� %LNDQHU�� 5DMVDPDQG�� -KDODZDU� DQG-DLSXU�
'LVWULFWV�RI� -KXQMXQX��%DUDQ� DQG�6LNDU�SURGXFH� VXFK� ORZ� VXUSOXVHV� WKDW� DQ\� IOXFWXDWLRQ� LQSURGXFWLRQ�FDQ�OHDG�WR�D�GHILFLW�VLWXDWLRQ�
7KH�GLVWULFWV�RI�%XQGL��*DQJDQDJDU� DQG�+DQXPDQJDUK� DUH� WKH� VXUSOXV� SURGXFLQJ� GLVWULFWV�7KH�UHDVRQ�PD\�EH�WKH�DYDLODELOLW\�RI�LUULJDWLRQ�IDFLOLWLHV�LQ�WKLV�DUHD�$YHUDJH�<LHOG�KD�RI�)RRG�*UDLQ)DUPLQJ�VHFWRU� LQ�5DMDVWKDQ�LV�GRPLQDWHG�E\�FHUHDO�SURGXFWLRQ��7KH\�DUH�SURGXFHG�PDLQO\XQGHU� UDLQ� IHG� FRQGLWLRQV� DQG� DUH� PRVWO\� XVHG� IRU� GRPHVWLF� FRQVXPSWLRQ�� � � 7KH� FHUHDOSURGXFWLRQ�KDV�LQFUHDVHG�IURP�WKH�\HDU���������WR��������� EXW�GHFUHDVHG�LQ����������
7KH� IDUPLQJ� SUDFWLFHV� LQ� 5DMDVWKDQ� DUH� KLJKO\� LQIOXHQFHG� E\� WKH� DYDLODELOLW\� RI� ZDWHU�,QWHQVLYH�FURSSLQJ�LV�SUDFWLFHG�LQ�DUHDV�ZLWK�LUULJDWLRQ�IDFLOLWLHV���,UULJDWLRQ�DOVR�IDYRXUV�KLJKLQSXW�DJULFXOWXUH��ZKLFK�DIIHFW�WKH�\LHOG�RI�WKH�FURS�YHU\�PXFK�
$YHUDJH� \LHOG� RI� IRRG� JUDLQV�� KHFWDUH� FDQ� EH� RQH� IDFWRU�� ZKLFK� DIIHFWV� WKH� DYDLODELOLW\� RIIRRG���+LJKHU�WKH�\LHOG��KLJKHU�WKH�SURGXFWLRQ�DQG�WKHUHIRUH�WKH�DYDLODELOLW\�RI�IRRG�FDQ�DOVREH�KLJKHU�
7KH�GLVWULFW�RI�7RQN�VWDQGV�YHU\�KLJK�DERYH�RWKHU�VWDWHV�LQ�DYHUDJH�\LHOG�KD�ZLWK���������NJV���7KLV�PD\�EH�EHDFDXVH�����RI�YLOODJHV�LQ�7RQN�GLVWULFW�KDYH�DFFHVV�WR�LUULJDWLRQ��ZKHUH����GHSHQG�RQ�KDQG�SXPSV�DQG�����RQ�WUDGLWLRQDO�RSHQ�ZHOOV�
:DWHUVKHG� DFWLYLWLHV� DUH� DOVR� FDUULHG� RXW� LQ� WKH� GLVWULFW� RI� 7RQN�� � 1H[W� FRPHV� 6DZDL0DGKRSXU�ZLWK���������NJV���KD�IROORZHG�E\�%XQGL��.RWD��%KDUDWSXU�DQG�'KROSXU�
� 6WDWLVWLFDO�$EVWUDFW�²�5DMDVWKDQ�������S������� 6RPH�IDFWV�DERXW�5DMDVWKDQ�²��������VPDOO�ERRN�
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%DUPHU� LV� WKH� GLVWULFW� ZLWK� ORZHVW� \LHOG�KD� DW� ������NJV�KD� IROORZHG� E\� -DLVDOPHU� DW������NJV���KD�DQG� -RGKSXU�DW�������NJV���KD�� �/RZ�\LHOG� LQ� WKLV�KRW� DULG�ZHVWHUQ�GHVHUWUHJLRQ�PD\� EH� EHFDXVH� RI� H[WUHPH� FOLPDWHV� DQG� ORZ� UDLQIDOO�� 7KH\� DOVR� KDYH� OHVV� WKDQ� ��SHUFHQW�RI�FURSSHG�DUHD�XQGHU� LUULJDWLRQ�� �7KH�GLVWULFWV�ZLWK� ORZHVW�\LHOG�KDYH�DOVR�JRW� WKHKLJKHVW� GHILFLW� LQ� SHU� FDSLWD� FHUHDO� SURGXFWLRQ�� � 7KLV� VKRZV� WKH� QHFHVVLW\� WR� LPSURYH� WKH\LHOG�KD�LQ�DFKLHYLQJ�IRRG�VHFXULW\���6KRUW�GXUDWLRQ�DQG�GURXJKW�UHVLVWDQW�YDULHWLHV�VKRXOG�EHGHYHORSHG�ZKLFK�FDQ�VXVWDLQ�WKH�\LHOG�HYHQ�LQ�DGYHUVH�FOLPDWLF�FRQGLWLRQV�
&RQVXPSWLRQ�RI�&HUHDOV$YDLODELOLW\� RI� IRRG� LV� YHU\� ZHOO� UHIOHFWHG� E\� WKH� DPRXQW� RI� FHUHDOV� FRQVXPHG� E\� WKHSRSXODWLRQ��&RQVXPSWLRQ�RI�IRRG�LV�GLUHFWO\�UHODWHG�WR�DYDLODELOLW\�WKRXJK�LW�FDQ�GHSHQG�RQPDQ\�RWKHU�IDFWRUV�OLNH�SXUFKDVLQJ�SRZHU��KHDOWK��JHQGHU�HWF���2WKHU�UHDVRQV�IRU�ORZ�FHUHDOFRQVXPSWLRQ�PD\� EH� GXH� WR� WKH� GLYHUVLILFDWLRQ� RI� IRRG� FURSV�� GHILFLW� LQ� SURGXFWLRQ�� HWF�0RUH�WKH�FRQVXPSWLRQ�EHWWHU�LV�WKH�KHDOWK�RI�WKH�SHRSOH�
&RQVXPSWLRQ� RI� FHUHDOV� LV� FDOFXODWHG� DVVXPLQJ� WKDW� DOO� WKH� SRSXODWLRQ� FRQVXPHV� HTXDOO\�+LJKHU�FRQVXPSWLRQ� LQ� D�GLVWULFW�GRHV�QRW�QHFHVVDULO\�PHDQ� WKDW� WKH� HQWLUH�SRSXODWLRQ�DUHHDWLQJ� ZHOO�� � 7KH� SRRUHVW� GHFLOHV� PD\� VWLOO� EH� KXQJU\� ZKLOH� WKH� RWKHU� JURXSV� HQMR\� DUHDVRQDEO\�FRPIRUWDEOH�OHYHO�RI�FHUHDO�FRQVXPSWLRQ�
$PRQJ�WKH����GLVWULFWV�RI�5DMDVWKDQ�KLJKHVW�FHUHDO�FRQVXPSWLRQ�LV�LQ�WKH�GLVWULFW�RI�%KLOZDUD�ZKLFK�LV�������JP�FX�GD\���7KH�GLVWULFWV�RI�6��0DGKRSXU��.DUDXOL��6LNDU��%KDUDWSXU��-DLSXU�%LNDQHU�DQG�%DUDQ�IROORZ�QH[W�
7KH�GLVWULFW�ZLWK�WKH�ORZHVW�FRQVXPSWLRQ�RI�FHUHDOV�LV�5DMVDPDQG��ZKHUH�LW�LV�DV�ORZ�DV������JP�FX�GD\�� �7KH�RWKHU�GLVWULFWV��ZKLFK�DUH� ORZ� LQ� FHUHDO� FRQVXPSWLRQ�� DUH�+DQXPDQJDUK�-KXQMXQX�� 6LURKL�� 'XQJDUSXU� DQG� -DLVDOPHU�� � ,Q� WKHVH� GLVWULFWV� FRQVXPSWLRQ� LV� OHVV� WKDQ���JP�FX�GD\��ZKLFK�LV�WKH�UHFRPPHQGHG�QRUP�E\�,&05�
&RQVXPSWLRQ�RI�0LON�DQG�0LON�3URGXFWV5DMDVWKDQ� KDV� WKH� KLJKHVW� DQLPDO� SRSXODWLRQ� LQ� WKH� FRXQWU\�� WKH� SRSXODWLRQ� RI� DQLPDOVH[FHHGLQJ�KXPDQ�SRSXODWLRQ�
,Q�5DMDVWKDQ��SHRSOH�UHO\�RQ�DQLPDOV�HYHQ�PRUH�WKDQ�WKH\�UHO\�RQ�FURSV�� �'XULQJ�GURXJKWVZKHQ�LW�LV�QRW�SRVVLEOH�WR�SURGXFH�IRRG�JUDLQV��D�KRXVHKROG�LV�GHSHQGHQW�PDLQO\�RQ�PLON�DQGRWKHU�DQLPDO�SURGXFWV��6KHHS�DQG�JRDW�UHDULQJ�DUH�LPSRUWDQW�LQ�OLYHOLKRRG�VWUDWHJLHV�RI�VPDOO
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DQG�PDUJLQDO�ODQGRZQHUV�DV�ZHOO�DV�WKH�ODQGOHVV���7KH\�DUH�D�FULWLFDO�HOHPHQW�LQ�OLYHOLKRRG�IRUWKH�SDVWRUDO�WUDQVPLJUDWHV�
7R�ORRN�DW�WKH�SDUW�SOD\HG�E\�DQLPDOV�LQ�WKH�IRRG�DYDLODELOLW\�RI�5DMDVWKDQ�FRQVXPSWLRQ�RIPLON�DQG�PLON�SURGXFWV�DUH�WDNHQ�DV�DQ�LQGLFDWRU���7KLV�FKRLFH�RI�WKLV�LQGLFDWRU�LV�EDVHG�RQWKH� DYDLODELOLW\� RI� GDWD�� � 7KHUH� LV� QR� GDWD� DYDLODEOH� IRU� PHDW� FRQVXPSWLRQ� RU� DQ\� RWKHULQGLFDWRU� UHODWHG� WR� DQLPDOV� DQG� KHQFH� ZH� KDYH� WDNHQ�PLON� FRQVXPSWLRQ� LQGLFDWRU� DORQH�)URP� WKH� GDWD� LW� LV� YHU\� FOHDU� WKDW� PRVW� RI� WKH� GLVWULFWV�� ZKLFK� DUH� SRRU� LQ� FHUHDOFRQVXPSWLRQ��DUH�JRRG�LQ�WKH�FRQVXPSWLRQ�RI�PLON�DQG�PLON�SURGXFWV�DQG�WKH�GLVWULFWV�ZLWKORZ�FRQVXPSWLRQ�RI�PLON�DQG�SURGXFWV�DUH�EHWWHU� LQ�FHUHDO�FRQVXPSWLRQ�� �7KLV�VKRZV�WKDWDQLPDOV� SOD\� D� YHU\� LPSRUWDQW� UROH� LQ� WKH� DUHDV� RI� ORZ� FHUHDO� SURGXFWLRQ�� � /RZHUFRQVXPSWLRQ�RI�FHUHDOV� LQ� WKRVH�DUHDV� LV� FRPSHQVDWHG�E\� WKH�KLJKHU� FRQVXPSWLRQ�RI�PLONDQG� PLON� SURGXFWV�� � 7KLV� VKRZV� XV� WKH� LPSRUWDQW� UROH� RI� DQLPDOV� ZLWK� UHJDUG� WR� WKHDYDLODELOLW\�RI�IRRG�LQ�DUHDV�ZKHUH�FURS�SURGXFWLRQ�IDLOV��LQ�WKH�6WDWH�
7KH�GLVWULFW�RI�-KDODZDU�LV�WKH�ORZHVW�LQ�WKH�FRQVXPSWLRQ�RI�PLON��WKH�ILJXUH�EHLQJ�DV�ORZ�DV�����JP�FX�GD\�� �7KH� ,&05� UHFRPPHQGHG� LQWDNH� LV� ���JPV��� GD\�� �7KH�GHILFLW� LQ�PLONFRQVXPSWLRQ� VHHPV� WR� EH� FRPSHQVDWHG� E\� KLJK� FHUHDO� FRQVXPSWLRQ�� ZKLFK� LV���JPV�FX�GD\�� � 7KH� GLVWULFWV� WKDW� IROORZ� -KDOZDU� LQ� ORZ� FRQVXPSWLRQ� RI� PLON� DUH&KLWWDXUJDUK�� %DQVZDUD�� %KLOZDUD�� -DLSXU� DQG� 6LNDU� LQ� WKH� RUGHU�� � $OO� WKHVH� GLVWULFWV� KDYHUHDVRQDEO\�KLJK�OHYHOV�RI�FHUHDO�FRQVXPSWLRQ�
7KH� GLVWULFWV� ZLWK� KLJKHU� FRQVXPSWLRQ� RI� PLON� DQG� PLON� SURGXFWV� DUH� -KXQMXQX�� 3DOL�+DQXPDQJDUK�� %KDUDWSXU�� 6DZDL� 0DGKRSXU�� .DUDXOL�� *DQJDQDJDU� DQG� 6LURKL� LQ� WKHGHFUHDVLQJ� RUGHU�� � 7KRXJK� JRRG� LQ� PLON� FRQVXPSWLRQ� WKH� GLVWULFWV� RI� -KXQMXQX�+DQXPDQJDUK�� *DQJDQDJDU�� 6LURKL� DQG� 5DMVDPDQG� DUH� YHU\� SRRU� LQ� FHUHDO� FRQVXPSWLRQ�7KH� GLVWULFWV� RI� 3DOL�� %KDUDWKSXU�� 6DZDL� 0DGKRSXU� DQG� *DQJDQDJDU� DUH� EHWWHU� ERWK� LQFRQVXPSWLRQ�RI�PLON�DQG�PLON�SURGXFWV�DQG�FHUHDO�FRQVXPSWLRQ�
,QVWDELOLW\�LQ�&HUHDO�3URGXFWLRQ)OXFWXDWLRQV� LQ� FHUHDO� SURGXFWLRQ� IURP� \HDU� WR� \HDU� DUH� UHIHUUHG� WR� DV� LQVWDELOLW\� LQ� FHUHDOSURGXFWLRQ���)DUP�LQFRPHV�RI�WKH�PDUJLQDO�IDUPHUV�DUH�LQIOXHQFHG�E\�WKH�LQVWDELOLW\�LQ�FHUHDOSURGXFWLRQ�DQG�SULFHV��HVSHFLDOO\�LQ�WKH�GURXJKW�SURQH�DUHDV��� �/RFDO�HFRQRP\�PD\�DOVR�EHLQIOXHQFHG�WR�VRPH�H[WHQW�E\�WKLV�LQVWDELOLW\�LQ�SURGXFWLRQ���7KH�OHYHO�RI�LQVWDELOLW\�LV�UHODWHGWR�IDFWRUV�OLNH�ZHDWKHU�DQG�QDWXUDO�FDODPLWLHV�IDFWRUV���:KHQ�SURGXFWLRQ�IDOOV�WKH�ORFDO�SULFHVDUH�OLNHO\�WR�JR�XS��WKXV�FRPSHQVDWLQJ�WR�VRPH�H[WHQW�IRU�D�UHGXFWLRQ�LQ�IDUP�LQFRPH���%XW
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WKH�VPDOO�DQG�PDUJLQDO�IDUPHUV�DQG�DJULFXOWXUDO�IDUPHUV�ZKR�DUH�QHW�FRQVXPHUV�DUH�DIIHFWHGYHU\�EDGO\�ZKHQ�WKH�SULFHV�JR�XS���7KHLU�IRRG�VHFXULW\�LV�UHGXFHG�
)OXFWXDWLRQV�LQ�SURGXFWLRQ�FDQ�EH�GXH�WR�PDQ\�UHDVRQV�OLNH�GHILFLW�LQ�UDLQIDOO��H[FHVV�UDLQIDOO�KLJK�KXPLGLW\��SHVW�DQG�GLVHDVHV���,W�FDQ�DOVR�RFFXU�GXH�WR�ODFN�RI�SULFH�LQFHQWLYHV�DQG�VKLIWRI� DUHD� WR�RWKHU�FURSV�� �3URGXFWLRQ� LQVWDELOLW\� WDNHV� LQWR� DFFRXQW� DOO� WKH� IDFWRUV� WKDW� FDXVH\LHOG�LQVWDELOLW\�DV�ZHOO�DV�DUHD�LQVWDELOLW\�
7R�VWXG\�WKH�LQVWDELOLW\�RI�IRRG�SURGXFWLRQ�LQ�5DMDVWKDQ�GHYLDWLRQ� LQ�UDLQIDOO� LV� WDNHQ�DV�DQLQGLFDWRU��ZKLFK�LV�H[SODLQHG�LQ�GHWDLO�EHORZ�
'HYLDWLRQ�LQ�5DLQIDOO$QQXDO�UDLQIDOO�LQ�5DMDVWKDQ�YDULHV�VLJQLILFDQWO\���7KHUH�LV�D�YHU\�UDSLG�DQG�PDUNHG�GHFUHDVH�LQUDLQIDOO� WR� WKH� ZHVW� RI� $UDYDOL� UDQJH� PDNLQJ� ZHVWHUQ� 5DMDVWKDQ� WKH� PRVW� DULG� SDUW�� 7KHDYHUDJH� DQQXDO� UDLQIDOO� LQ� WKLV� UHJLRQ� UDQJHV� IURP� OHVV� WKDQ� ��� FP� LQ� QRUWK� ZHVW� SDUW� RI-DLVDOPHU �ORZHVW�LQ�WKH�VWDWH���WR����WR����FP�LQ�*DQJDQDJDU��%LNDQHU DQG�%DUPHU UHJLRQV����WR����FP�LQ�1DJDXU��-RGKSXU��&KXUX DQG�-DORUH UHJLRQV�DQG�PRUH� WKDQ����FP� LQ�6LNDU�-KXQMKXQX DQG�3DOL UHJLRQV�DQG�DORQJ�WKH�ZHVWHUQ�IULQJHV�IURP����FP�LQ�$MPHU WR�����FP�LQ-KDODZDU��,Q�SODLQV��%DQVZDUD�������FP��DQG�-KDODZDU�����FP��GLVWULFWV�UHFHLYH�WKH�PD[LPXPDQQXDO� UDLQ�� �0RXQW�$EX� �6LURKL� GLVWULFW�� LQ� WKH� VRXWK�ZHVW�� KRZHYHU�� UHFHLYHV� WKH� KLJKHVWUDLQIDOO�LQ�WKH�VWDWH��������FP����7KH�\HDUO\�WRWDO�UDLQIDOO�LV�KLJKO\�YDULDEOH�DW�GLIIHUHQW�SODFHVDOO�RYHU�WKH�VWDWH�DQG�LW� LV�PRVW�HUUDWLF� LQ� WKH�ZHVWHUQ�KDOI�ZLWK�IUHTXHQW�VSHOOV�RI�GURXJKW�SXQFWXDWHG�RFFDVLRQDOO\�E\�KHDY\�GRZQ�VKRZHUV�LQ�VRPH�\HDUV��DVVRFLDWHG�ZLWK�WKH�SDVVLQJORZ�SUHVVXUH�V\VWHPV�RYHU�WKH�UHJLRQ�
$JULFXOWXUH�LQ�5DMDVWKDQ�LV�SUHGRPLQDWHO\�UDLQ�IHG�DJULFXOWXUH���7KH�FURS�SURGXFWLRQ�PDLQO\GHSHQGV�RQ�WKH�DYDLODELOLW\�RI�UDLQIDOO� LQ�WKHVH�DUHDV���'HYLDWLRQV�LQ�UDLQIDOO�ZLWKLQ�WKH�\HDUVVKRZ�WKH�IOXFWXDWLRQV�LQ�WKH�VHDVRQ�DQG�LQVWDELOLW\�LQ�FURS�SURGXFWLRQ�� �+HQFH�GHYLDWLRQ� LQUDLQIDOO� LV� WDNHQ�DV�DQ� LQGLFDWRU��ZKLFK�DIIHFWV� WKH�DYDLODELOLW\�RI� IRRG�� �7KLV� LQGLFDWRU�RQO\UHYHDOV�WKH�IOXFWXDWLRQ�RI�UDLQIDOO�IRU�WKH�SHULRG�FRQVLGHUHG��EXW�GRHV�QRW�UHYHDO�ZKHWKHU�LW�LVH[FHVV�RU�GHILFLW�LQ�UDLQIDOO���+RZHYHU��KLJKHU�WKH�GHYLDWLRQ�LW�FDQ�EH�LQIHUUHG�WKDW�HLWKHU�WKHUHZDV�H[FHVV�UDLQIDOO�RU�GHILFLW�LQ�UDLQIDOO�WKDW�DIIHFWHG�WKH�FURS�SURGXFWLRQ�DQG�KHQFH�LW�LV�WDNHQDV�DQ�LQGLFDWRU�WKDW�DIIHFWV�WKH�DYDLODELOLW\�RI�IRRG�
7R�FDOFXODWH�WKH�GHYLDWLRQ�LQ�UDLQIDOO��UDLQIDOO�GDWD�IRU�WKH�ILYH�\HDUV�IURP�����������DUH�XVHG�5DLQIDOO� IOXFWXDWLRQ� LV� KLJKHVW� LQ� WKH� GLVWULFWV� RI� -KDODZDU�� 3DOL�� -DORUH�� 6LURKL�� %KLOZDUD�
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.DUDXOL�DQG�%XQGL�UHVSHFWLYHO\���%DQVZDUD�LV�WKH�GLVWULFW�ZLWK�WKH�OHDVW�IOXFWXDWLRQ�LQ�UDLQIDOOIROORZHG�E\�8GDLSXU��$OZDU��%DUPHU��'KROSXU��'XQJDUSXU��DQG�5DMVDPDQG�
'HILFLW�LQ�5DLQIDOO'DWD�JLYHQ�E\�WKH�GHSDUWPHQW�RI�LUULJDWLRQ�RI�5DMDVWKDQ�VKRZV�WKDW�5DMDVWKDQ�ZDV�GHILFLW�LQUDLQIDOO�IRU�WKH�\HDU�������7KH�VWDWH�DV�D�ZKROH�UHFHLYHG�RQO\�������PP�RI�UDLQIDOO�WKDW�LV����OHVV�WKDQ�WKH�DYHUDJH�UDLQIDOO�RI�������PP��'LVWULFWV�RI�%DUPHU��$MPHU��%DUDQ��1DJDXU�DQG.RWD�UHFHLYHG�QRUPDO�UDLQIDOO���$OO�WKH�RWKHU�GLVWULFWV�ZHUH�GHILFLW�LQ�UDLQIDOO�
(QYLURQPHQWDO�6XVWDLQDELOLW\6XVWDLQDELOLW\� LV� QRW� OLPLWHG� WR� IRRG� SURGXFWLRQ� EXW� LQFOXGHV� HQYLURQPHQWDO� VXVWDLQDELOLW\�ZKLFK�LV�HVVHQWLDO�IRU�ORQJ�WHUP�YLDEOH�FURS�DQG�DQLPDO�SURGXFWLRQ��:KLOH�LQVWDELOLW\�LQ�FURSSURGXFWLRQ� FDXVH� VKRUW�WHUP� IRRG� LQVHFXULW\�� RWKHU� IDFWRUV� OLNH� HQYLURQPHQWDO� GHJUDGDWLRQDQG�FOLPDWH�FKDQJH�SRVH�WKUHDWV�WR�ORQJ�WHUP�VXVWDLQHG�SURGXFWLYLW\���3RWHQWLDO�IRRG�VHFXULW\PD\� DULVH� RXW� RI� XQVXVWDLQDEOH� OLYHOLKRRG� DQG� SURGXFWLRQ� SUDFWLFHV�� � 7KHVH� OHDG� WRGHIRUHVWDWLRQ� DQG� GHJUDGDWLRQ�� VRLO� HURVLRQ�� GHVHUWLILFDWLRQ� HWF�� � 3UDFWLFHV� ZKLFK� PDNH� DGLVWULFW� IRRG� VHFXUH� DW� SUHVHQW� PD\� OHDG� WR� IRRG� LQVHFXULW\� LQ� IXWXUH� LI� WKHUH� LV� RYHUH[SORLWDWLRQ�RI�QRQ�UHQHZDEOH�QDWXUDO�UHVRXUFHV�
6XVWDLQDELOLW\�FDQ�EH�GHILQHG�DV�WKH�XVH�RI�QDWXUDO�UHVRXUFHV�RU�WKH�DSSOLFDWLRQ�RI�D�SUDFWLFHRU� WHFKQRORJ\� LQ� D�PDQQHU� LQ�ZKLFK� WKH� ORQJ�WHUP�QHW� LPSDFW� RQ�QDWXUDO� UHVRXUFHV� LV� QRWQHJDWLYH�� � ,Q� RWKHU� ZRUGV� ZH� PXVW� XVH� RQO\� DV� PXFK� RI� QDWXUDO� UHVRXUFH� DV� FDQ� EHUHSOHQLVKHG���0RUH�HFRORJLFDOO\�IULHQGO\�SUDFWLFHV�RI�SURGXFWLRQ��SUHVHUYDWLRQ�RI�IRUHVWODQGV�OHVV�H[SORLWDWLRQ�RI�WKH�VWDWLF�FRPSRQHQW�RI�JURXQG�ZDWHU�HWF���ZRXOG�VXVWDLQ�SURGXFWLRQ�IRUORQJHU�WHUPV�
:H� KDYH� WDNHQ� SHUFHQWDJH� RI� IRUHVW� DUHD� WR� WRWDO� DUHD� DV� DQ� LQGLFDWRU� RI� HQYLURQPHQWDOVXVWDLQDELOLW\�
3HUFHQWDJH�RI�)RUHVW�$UHD�WR�7RWDO�*HRJUDSKLFDO�$UHD,W� LV� LPSRUWDQW� WR�SURWHFW� IRUHVWV� DQG�YHJHWDWLRQ� WR� JXDUG� DJDLQVW� WKH�GHSOHWLRQ�RI� WRSVRLO�DOORZ�SHUFRODWLRQ�RI�ZDWHU�LQWR�WKH�VRLO�DQG�VWRS�GHVHUWLILFDWLRQ���)RUHVW�DUHDV�DQG�YHJHWDWLRQQRW�RQO\�DWWUDFW�UDLQ�FORXGV��EXW�DOVR�VWRS�UXQ�RII�ZDWHU�DQG�KHOS�LQ�WKH�SHUFRODWLRQ�RI�ZDWHULQWR�WKH�VRLO���'HVWUR\LQJ�IRUHVWV�LQ�RUGHU�WR�LQFUHDVH�FURSODQGV�RIWHQ�LQFUHDVHV�WKH�FKDQFHVRI�GHVHUWLILFDWLRQ�
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7KH�VWDWH�RI�5DMDVWKDQ�KDV�RQO\� OHVV� WKDQ���SHUFHQW�RI� LWV� JHRJUDSKLFDO� DUHD�XQGHU� IRUHVWV�7KLV� OLPLWHG� DUHD� RI� IRUHVW� LV� QRW� GLVWULEXWHG� HYHQO\� EHWZHHQ� WKH� GLVWULFWV�� � 7KH� GLVWULFW� RI-RGKSXU�KDV�WKH�OHDVW�DUHD�XQGHU�IRUHVWV��DW������SHUFHQW�RI�WRWDO�JHRJUDSKLFDO�DUHD���-RGKSXULV� IROORZHG� E\� &KXUX�� -DLVDOPHU�� 1DJDXU�� %DUPHU DQG�+DQXPDQJDUDK�� � $OO� WKHVH� GLVWULFWVKDYH�OHVV�WKDQ�RQH�SHUFHQW�XQGHU�IRUHVWV�
1RQH� RI� WKH� GLVWULFWV� LQ� 5DMDVWKDQ� KDV� ��� SHUFHQW� RI� DUHD� XQGHU� IRUHVWV�� ZKLFK� LV� WKHUHFRPPHQGHG�DUHD��QHHGHG�WR�EH�XQGHU�IRUHVWV�DV�IDU�DV�VXVWDLQDELOLW\�LV�FRQFHUQHG���.DUDXOLKDV� WKH� KLJKHVW� DUHD� RI� ������SHUFHQW� XQGHU� IRUHVWV��ZKLFK� LV� IROORZHG� E\�%DUDQ� DW� ������SHUFHQW���6LURKL��8GDLSXU��%XQGL��.RWD��DQG�%DQVZDUD�IROORZ�QH[W�
)RRG�$YDLODELOLW\�0DS�RI�5DMDVWKDQ7R�REWDLQ�WKH�ILQDO�)RRG�$YDLODELOLW\�PDS�DOO�WKH�GLVWULFWV�KDYH�EHHQ�UDQNHG�IRU�WKH�FKRVHQSDUDPHWHUV�DQG�WKH�UDQN�IRU�HDFK�GLVWULFW�KDV�EHHQ�VXPPHG�XS�WR�JHW�D�FXPXODWLYH�UDQNLQJLQGH[�� �7KH�PDSSLQJ� LQGH[� LV�REWDLQHG�E\�GLYLGLQJ� WKH� FXPXODWLYH� UDQNLQJ� LQGH[�ZLWK� WKHQXPEHU�RI�LQGLFDWRUV���7KLV�PDSSLQJ�LQGH[�RI�DYDLODELOLW\�LV�GLYLGHG�LQWR�ILYH�FODVV�LQWHUYDOV�XVLQJ�WKH�QDWXUDO�EUHDN�LQ�WKH�VHULHV���7KH�ILYH�FODVVHV�UHSUHVHQW�ILYH�W\SRORJLHV���7KH�GLVWULFWV�ZKLFK�VKRZ�WKH�ZRUVW�VLWXDWLRQ�RI�DYDLODELOLW\��DUH�VKRZQ�LQ�WKH�OLJKWHVW�VKDGH�RI�JUHHQ�DQGWKH�GLVWULFWV�WKDW�KDYH�JRRG�DYDLODELOLW\�DUH�LQ�WKH�GDUNHVW�VKDGH�RI�JUHHQ���7KH�GLVWULFWV��ZKLFKIDOO�LQ�EHWZHHQ��DUH�UHSUHVHQWHG�LQ�\HOORZ�FRORXU�
7KH�GLVWULFWV�RI�-DORUH��1DJDXU��$MPHU��-RGKSXU�DQG�-DLVDOPHU�IDOO�LQ�WKH�PRVW�IRRG�LQVHFXUHFDWHJRU\�LQ�WHUPV�RI�IRRG�DYDLODELOLW\��2WKHU�WKDQ�*DQJDQDJDU�ZKLFK�HPHUJHV�DV�PRGHUDWHO\IRRG�VHFXUH�DQG�LV�ORFDWHG�LQ�WKH�QRUWKZHVW��DOO�WKH�IRRG�VHFXUH�DQG�PRGHUDWHO\�IRRG�VHFXUHGLVWULFWV�OLH�WRZDUGV�WKH�HDVW��YL]��)RRG�6HFXUH��%XQGL��6DZDL�0DGKRSXU��.DUDXOL��%KDUDWSXU�'KROSXU��DQG�0RGHUDWHO\�)RRG�6HFXUH��8GDLSXU��%DQVZDUD��%DUDQ��'DXVD�DQG�7RQN�
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&+$37(5��)22'�$&&(66
7KH�IRRG�VHFXULW\�VLWXDWLRQ�RI�D�VWDWH�LV�DIIHFWHG�E\�IRRG�DIIRUGDELOLW\�DQG�IRRG�DFFHVV�RI�LWVSRSXODWLRQ��)RRG�DFFHVV� LV�ERXQG�XS�LQ�WKH�EXQGOH�RI� ¶HQWLWOHPHQWV·���(QWLWOHPHQWV� LQFOXGHLQLWLDO�HQGRZPHQWV�VXFK�DV�ODQG��DVVHWV��VNLOOV��NQRZOHGJH��SK\VLFDO�DELOLW\�HWF���DQG�ZKDW�FDQEH�DFTXLUHG� WKURXJK�H[FKDQJH�� �3HRSOH�KDYH� WR�JR�KXQJU\�ZKHQ� WKHLU� HQWLWOHPHQWV�GR�QRWLQFOXGH�HQRXJK�IRRG����7KLV�PD\�KDSSHQ�GXH�WR�D�FKDQJH�LQ�WKH�FRQGLWLRQV�RI�H[FKDQJH��VXFKDV�D�IDOO�LQ�WKH�SULFH�RI�WKHLU�SURGXFH�RU�D�IDOO�LQ�ZDJHV���(QGRZPHQWV�PD\�DOVR�FKDQJH�GXH�WRWKH�ORVV�RI�RQH·V�SK\VLFDO�DELOLW\�WR�ZRUN�GXH�WR�LOOQHVV�HWF�
$OO�WKH�DELOLWLHV�RI�D�SHUVRQ�WR�DFTXLUH�IRRG�PD\�EH�LQFOXGHG�H[FHSW�WKRVH�WKDW�LQYROYH�LOOHJDOPHDQV�� � ,W� PD\� LQFOXGH� RUJDQL]DWLRQDO� DQG� FROOHFWLYH� EDUJDLQLQJ� VWUHQJWKV� VXFK� DV� ODERXUXQLRQV��IDUPHUV�RUJDQL]DWLRQV�DQG�ZRPHQ·V�VHOI�KHOS�JURXSV�DQG�VR�RQ�
7KH�LQDELOLW\�WR�DYRLG�VWDUYDWLRQ�DQG�XQGHU�QRXULVKPHQW�DQG�WR�HVFDSH�SUHPDWXUH�PRUWDOLW\DPRQJ� FKLOGUHQ� DQG� ZRPHQ�� VFKHGXOHG� FDVWHV� DQG� VFKHGXOHG� WULEHV� DQG� GLVDGYDQWDJHGFRPPXQLWLHV�� LV� GXH� WR� WKH� ODFN�RI� DIIRUGDELOLW\� DQG� WKH� ODFN� RI�PHDQV�� �(QKDQFHPHQW� RILQGLYLGXDO� DIIRUGDELOLW\� WKURXJK� OLYHOLKRRG� DFFHVV� KHOSV� VXFK� GLVDGYDQWDJHG� JURXSV� HVFDSHVWDUYDWLRQ��XQGHU�QRXULVKPHQW��GLVHDVH�DQG�SUHPDWXUH�PRUWDOLW\�
(LJKW�LQGLFDWRUV�DUH�FKRVHQ�IRU�IRRG�DFFHVV�DQG�DUH�GLVFXVVHG�LQ�WKLV�FKDSWHU���7KHUH�DUH�IRXULQGLFDWRUV�UHODWHG�WR�OLYHOLKRRG�DFFHVV��WZR�LQGLFDWRUV�WKDW�VKRZ�GLVFULPLQDWLRQ�DJDLQVW�FDVWHDQG� JHQGHU�� WZR� LQGLFDWRUV� UHODWHG� WR� UXUDO� LQIUDVWUXFWXUH�� � 5XUDO� LQIUDVWUXFWXUH� LV� DQLPSRUWDQW�LQGLFDWRU�WKDW�HQKDQFHV�OLYHOLKRRG�RSSRUWXQLWLHV�
7KH�LQGLFDWRUV�UHODWHG�WR�OLYHOLKRRG�DFFHVV�DUHx 3HUFHQWDJH�RI�+RXVH�+ROG�EHORZ�SRYHUW\�OLQHx 3HUFHQWDJH�RI�KROGLQJV�OHVV�WKDQ�����KD�DQGx 3HUFHQWDJH�RI�PDUJLQDO�ZRUNHUV�WR�WRWDO�ZRUNHUVx 3HUFHQWDJH�RI�7RWDO�OLWHUDF\
7KH�LQGLFDWRUV�UHODWHG�WR�GLVFULPLQDWLRQ�DJDLQVW�FDVWH�DQG�JHQGHU�LVx -XYHQLOH�6H[�UDWLR�������\UV�DJH�JURXS�
� 6HQ��$�.��������� 'UH]H��-HDQ�DQG�6HQ�$PDUW\D�������
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x 3HUFHQWDJH�RI�6&�DQG�67�SRSXODWLRQ
7KH�LQGLFDWRUV�UHODWHG�WR�UXUDO�LQIUDVWUXFWXUH�DUHx 3HUFHQWDJH�RI�YLOODJHV�QRW�FRQQHFWHG�E\�URDG�WR�WRWDO�YLOODJHV�DQGx 5RDG�OHQJWK��������SHUVRQV
3HUFHQWDJH�RI�+RXVH�+ROGV�%HORZ�3RYHUW\�/LQH3RYHUW\�GHQRWHV�WKH�OHYHO�RI�VSHQGLQJ�EHORZ�D�FXW�RII�SRLQW�WKDW�LV�OLQNHG�WR�SHU�KRXVHKROGFRQVXPHU� H[SHQGLWXUH� GHULYHG� IURP� D� EDVNHW� RI� JRRGV� DQG� VHUYLFHV� DQG� DOVR� UHODWHG� WRFDORULH�LQWDNH���7KH�SRYHUW\�OHYHO�ZRUNHG�RXW�E\�3ODQQLQJ�&RPPLVVLRQ�RI�,QGLD�LV�DW�WKH�OHYHORI�LQFRPH�DVVXPHG�WR�EH�QHFHVVDU\�WR�SURYLGH� LQGLYLGXDOV� OLYLQJ�LQ�UXUDO�DQG�XUEDQ�DUHDV�DGDLO\�FDORULH�LQWDNH�RI�������DQG�������UHVSHFWLYHO\�
3RYHUW\� LQ�5DMDVWKDQ� LV�PRVWO\� WUDQVLHQW� LQ�QDWXUH�� �5HJXODU�GURXJKWV�� UHJXODU�PLJUDWLRQ�E\ODUJH�VHFWLRQV� LQ� WKH�VWDWH� ORRNLQJ� IRU�HPSOR\PHQW��SDVWXUHODQGV� IRU�DQLPDO� DQG�ZDWHU� ULFKDUHDV�GXULQJ�GURXJKWV�KDV�VHYHUH�LPSDFW�RQ�WKH�SRRU�
2YHU�WKH�ILYH�\HDU�SHULRG����������WKH�QXPEHU�RI�IDPLOLHV�LGHQWLILHG�EHORZ�WKH�SRYHUW\�OLQHLQFUHDVHG�E\�DERXW���SHUFHQW�RU�DW�WKH�UDWH�RI�����SHUFHQW�SHU�\HDU�LQ�5DMDVWKDQ�
7KH� GLVWULFWV� RI� %DQVZDUD�� 'XQJDUSXU�� 8GDLSXU� DQG� &KLWWRUJDUK� WKDW� KDYH� WKH� KLJKHVWQXPEHU�RI�6FKHGXOHG�WULEHV�DOVR�KDYH�WKH�KLJKHVW�OHYHO�RI�SRYHUW\���7KH�IDVW�GHSOHWLQJ�IRUHVWDUHDV��XQHYHQ�WHUUDLQ��DQG�WKH�UDLQIHG�DJULFXOWXUH�LQ�WKH�UHJLRQ�DGGV�WR�LWV�SRYHUW\�
7KH�GHVHUW�GLVWULFWV�RI� -KXQMXQX��6LNDU�� -RGKSXU�� -DLSXU�DQG�1DJDXU�KDYH� ORZ� LQFLGHQFH�RISRYHUW\�� �7KH�,QGLUD�*DQGKL�&DQDO� LQIOXHQFHV� WKH�DJULFXOWXUH�RI� WKLV�GHVHUW� DUHD�SRVLWLYHO\�/HVV�SRYHUW\�LQ�*DQJDQDJDU�DQG�+DQXPDQJDUK�PD\�EH�GXH�WR�WKHLU�OLYHOLKRRG�HDUQHG�IURPDQLPDO� KXVEDQGU\� DQG� PLOFK� DQLPDOV� LQ� WKH� QRUWKHUQ� DUHD�� QRQ�IDUP� HPSOR\PHQWRSSRUWXQLWLHV� IURP�KRXVHKROG�HQWHUSULVHV��HVSHFLDOO\�KDQGLFUDIWV� DQG� WKH� VHUYLFHV� VHFWRU�� LQWUDGH�DQG�WUDQVSRUW�DQG�VHUYLFHV�FDWHULQJ�WR�WRXULVP�
,Q�WKH�FDVH�RI�5DMDVWKDQ�QR�UHODWLRQVKLS�FRXOG�EH�HVWDEOLVKHG�EHWZHHQ�SHU�FDSLWD�LQFRPH�DQGSURSRUWLRQ�RI� UXUDO�SRRU� LQ�PDQ\�GLVWULFWV�� �7KLV�PD\�EH�EHFDXVH�SRYHUW\� LV� D� IXQFWLRQ�RIGLVWULEXWLRQ�RI�LQFRPH�ZKHUHDV�SHU�FDSLWD�LQFRPH�GHQRWHV�WRWDO�YDOXH�RI�JRRGV�DQG�VHUYLFHVSURGXFHG�DQG�GLYLGHG�E\�WRWDO�SRSXODWLRQ�



��

3HUFHQWDJH�RI�+ROGLQJ�/HVV�WKDQ�����+D/LYHOLKRRG�DFFHVV�RI�WKH�SRSXODWLRQ�FDQ�EH�DVVHVVHG�LQ�WHUPV�RI�WKH�DUHD�RI�KROGLQJV�D�SHUVRQSRVVHVVHV�HVSHFLDOO\�LQ�D�VWDWH�OLNH�5DMDVWKDQ��ZKLFK�KDV�DGYHUVH�FOLPDWLF�FRQGLWLRQV��0RUH�WKHODQG�KROGLQJ�PRUH� WKH� LQFRPH�KH� LV� OLNHO\� WR� HDUQ� DQG� WKHUHIRUH� JUHDWHU� WKH� SRVVLELOLW\� RIIRRG�DFFHVV��3HRSOH�ZLWK�YHU\� OHVV�KROGLQJV�DQG� ODQGOHVV� ODERXUHUV�DUH� WKH�PRVW�YXOQHUDEOHSHRSOH� DV� IDU� DV� SRYHUW\� LV� FRQFHUQHG�� � 'XULQJ� DGYHUVH� FOLPDWLF� FRQGLWLRQV� RU� QDWXUDOFDODPLWLHV�WKHLU�MREV�DUH�ORVW�HDVLO\�DQG�LI�WKH\�KDYH�QR�ODQG�RI�WKHLU�RZQ�WR�GHSHQG�RQ��WKHLUFRQGLWLRQ�LV�ZRUVHQHG�
$YHUDJH�VL]H�RI�RSHUDWLRQDO�KROGLQJ�LV�JRLQJ�GRZQ�\HDU�DIWHU�\HDU�LQ�5DMDVWKDQ���$V�SXEOLVKHGE\� 5HYHQXH� GHSDUWPHQW�� 5DMDVWKDQ���� DYHUDJH� KROGLQJ� ZKLFK� ZDV� ����KD� LQ� �������� JRWUHGXFHG�WR�����KD��E\�����������7KH�SDWWHUQ�RI�GLVWULEXWLRQ�RI�WRWDO�KROGLQJV�E\�VL]H�FODVVHVIRU�WKH�\HDU���������LV�JLYHQ�EHORZ�
7KH�3DWWHUQ�RI�'LVWULEXWLRQ�RI�7RWDO�+ROGLQJV����������
6L]H�&ODVV 1R�� RI� RSHUDWLRQDOKROGLQJV��SHUFHQW� $UHD�KD��SHUFHQW� $YHUDJH� VL]H� RIKROGLQJ��KD�
8S�WR�����KD ����� ���� ����
����WR�����KD ����� ���� ����
����WR�����KD ����� ����� ����
���WR�����KD ����� ����� ����
�����KD�� ���� ����� �����7RWDO ��� ���6RXUFH��5HYHQXH��$JULFXOWXUH�&HQVXV��'HSDUWPHQW��5DMDVWKDQ��-DLSXU�
)URP� WKH� WDEOH� LW� FDQ� EH� VHHQ� WKDW� QHDUO\� RQH�WKLUG� RSHUDWLRQDO� KROGLQJV� DUH� OHVV� WKDQ� �KHFWDUH�� �$ERXW�RQH�ILIWK�KROGLQJV�ZKLFK� DUH�DERYH����KD� DFFRXQW� IRU� ���SHUFHQW�RI� WRWDODUHD���7KLV�LPEDODQFH�RU�LQHTXDOLW\�FDQ�EH�REVHUYHG�LQ�WKH�GLVWULFWV�DOVR�
�� 5HYHQXH��$JULFXOWXUH�&HQVXV��'HSDUWPHQW��5DMDVWKDQ��-DLSXU�LQ�+XPDQ�'HYHORSPHQW�5HSRUW�5DMDVWKDQ



��

7KH�WULEDO�GLVWULFW�RI�'XQJDUSXU�KDV�JRW�WKH�KLJKHVW�SHUFHQWDJH�RI�KROGLQJV�����RI��WKDW�DUHOHVV�WKDQ�����KD���,W�LV�IROORZHG�E\�'KROSXU��5DMVDPDQG��%DQVZDUD��%KDUDWKSXU DQG�8GDLSXU�7KH� WULEDO� SRSXODWLRQ� DUH� IUHTXHQWO\� DIIHFWHG� E\� IDPLQHV� GXH� WR� OHVV� SRVVHVVLRQ� RI� DVVHWVHVSHFLDOO\�ODQG���7KHVH�SHRSOH�DUH�GHSHQGHQW�RQ�QDWXUDO�UHVRXUFHV�HVSHFLDOO\�IRUHVWV�IRU�WKHLUH[LVWHQFH�� � 2QFH� WKHVH� QRQ�UHQHZDEOH� UHVRXUFHV� JHW� GHSOHWHG� WKH\� DUH� SRYHUW\�� � +HQFHSRVVHVVLRQ�RI�DVVHWV�HVSHFLDOO\�ODQG�LV�YHU\�LPSRUWDQW�IRU�D�SRYHUW\�IUHH�OLIH�LQ�WKLV�DUHD�
'HVHUW�GLVWULFWV�RI�5DMDVWKDQ�KDYH�JRW� OHVV�SHUFHQWDJH�RI� VPDOO�KROGLQJV�RU� LQ�RWKHU�ZRUGVDUHD�RI�ODQG�KROGLQJV�DUH�KLJK���$PRQJ�WKH�GHVHUW�GLVWULFWV�%LNDQHU�LV�WKH�EHVW�ZLWK�RQO\����SHUFHQW� RI� KROGLQJV� OHVV� WKDQ� ���� KD�� � 'LVWULFWV� RI� %DUPHU�� &KXUX��*DQJDQDJDU�� � %DUPHU�-DLVDOPHU��+DQXPDQJDUK�DQG�-RGKSXU�KDV�DOVR�JRW�OHVV�SHUFHQWDJH�RI�KROGLQJV�EHORZ�����KD�%XW�WKRXJK�WKH�DYHUDJH�VL]H�RI�ODQG�KROGLQJV�LV�TXLWH�ODUJH�LQ�WKLV�UHJLRQ�WKHLU�SURGXFWLYLW\�LVFRQVWUDLQHG�E\�LQDGHTXDWH�ZDWHU�DYDLODELOLW\�GXH�WR�ORZ�DQG�HUUDWLF�UDLQIDOO�� �7KH�GLVWULFWV�LQWKH�GHVHUW�DQG�WULEDO�DUHDV�DUH�PRUH�SURQH�WR�IDPLQHV�
3HUFHQWDJH�RI�0DUJLQDO�:RUNHUV�WR�7RWDO�:RUNHUV0DUJLQDO�ZRUNHUV�DUH�WKRVH�ZKR�ZRUN�IRU�����GD\V�LQ�D�\HDU���0RUH�WKH�QXPEHU�RI�PDUJLQDOZRUNHUV�WKH�VLWXDWLRQ�RI�D�GLVWULFW�LV�FRQVLGHUHG�EDG�VLQFH�PDUJLQDO�ZRUNHUV�GRQ·W�KDYH�VHFXUHMREV�WKURXJKRXW�WKH�\HDU�
7KH�GLVWULFWV�ZLWK�KLJKHU�SHUFHQW� RI�PDUJLQDO�ZRUNHUV� DUH�'XQJDUSXU��%DQVZDUD��8GDLSXU�%DUPHU� DQG� $OZDU�� 7KH� GDWD� FOHDUO\� VKRZV� WKDW� PRVW� RI� WKH� WULEDO� GLVWULFWV� IDOO� LQ� ZRUVHFRQGLWLRQ��ZKLFK�H[SODLQV�WKDW�PRVW�RI�WKH�WULEDO�SHRSOH�DUH�PDUJLQDO�ZRUNHUV���7KH\�JHW�RQO\OHVV�GD\V�RI�ZRUN��ZKLFK�JLYHV�OHVV�DFFHVV�WR�SXUFKDVLQJ�SRZHU�WKDW�DGGV�WR�WKHLU�SRYHUW\�7KH�EHWWHU�VWDWHV�DV�IDU�DV�WKH�LQGLFDWRU�LV�FRQFHUQHG�DUH�'KROSXU��-DLSXU��.RWD�DQG�$MPHU�([FHSW�'KROSXU�WKH�RWKHU�WKUHH�DUH�XUEDQ�GLVWULFWV�ZKHUH�SHRSOH�DUH�DVVXUHG�RI�PRUH� MREVFRPSDUHG�WR�UXUDO�DQG�WULEDO�DUHDV�
3HUFHQWDJH�RI�7RWDO�/LWHUDF\(GXFDWLRQ�ZDV�QRW�JLYHQ�PXFK�LPSRUWDQFH�LQ�5DMDVWKDQ���7KH�SRRU�OLWHUDF\�UDWHV�ZRXOG�EHHYLGHQW� IURP� WKH� IDFW� WKDW� LQ� ������ OLWHUDWHV� ZHUH� RQO\� ����� SHUFHQW� RI� WRWDO� SRSXODWLRQ�*UHDWHU�DWWHQWLRQ�ZDV�SDLG�WR�HGXFDWH�WKH�PDVVHV�LQ�WKH�SRVW�LQGHSHQGHQFH�HUD�DQG�WKHUHE\WKH� OLWHUDF\�SHUFHQWDJH�UHJLVWHUHG�D�VWHDG\�ULVH�� �$V�D�UHVXOW�RI� WKLV�VWHDG\�ULVH�� OLWHUDF\� OHYHOKDV�LQFUHDVHG�WUHPHQGRXVO\�ZKLFK�FDQ�EH�VHHQ�IURP�WKH�WDEOH�EHORZ��,Q�WKH�ODVW�RQH�GHFDGHOLWHUDF\�UDWH�KDYH�LQFUHDVHG�GRXEOH�WKH�UDWH�RI�WKH�SUHYLRXV�GHFDGH�
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<HDU ��RI�OLWHUDWHV���� �������� ��������� ��������� ��������� ��������� �����
7KH�1DWLRQDO�6DPSOH�6XUYH\�RI���������JLYHV�XV�LQIRUPDWLRQ�DERXW�VFKRRO�DWWHQGDQFH�DQGSHUFHQWDJH�RI�GURSRXWV�LQ�WKH�DJH�JURXS�RI�ILYH�WR�IRXUWHHQ���7KH�GDWD�VKRZ�WKDW�WKH�VFKRRODWWHQGDQFH�LV�WKH�ORZHVW�IRU�5DMDVWKDQ�DW����SHUFHQW�DQG�DOVR�VWDQGV�ZRUVW�LQ�SHUFHQWDJH�RIGURSRXWV�� �7KH�GLIIHUHQWLDOV� LQ� VFKRRO� GURSRXWV� EHWZHHQ� ER\V� DQG� JLUOV� DUH� WKH� KLJKHVW� LQ5DMDVWKDQ�
/LWHUDF\�UDWH�YDULHV�ZLGHO\�DPRQJ�WKH�GLVWULFWV�RI�5DMDVWKDQ���.RWD�LV�WKH�GLVWULFW�ZLWK�KLJKHVWOLWHUDF\� UDWH�ZLWK� D� SHUFHQWDJH� RI� ������� IROORZHG� E\� -KXQMXQX�� 6LNDU�� -DLSXU�� &KXUX� DQG+DQXPDQJDUK�
7KH�ORZHVW� OLWHUDF\�UDWH� LV� IRU�%DQVZDUD�ZLWK�RQO\�������SHUFHQW�RI� WKH�SRSXODWLRQ� OLWHUDWH�7KH�RWKHU�GLVWULFWV�WKDW�IROORZ�DUH�-DORUH���'XQJDUSXU��%KLOZDUD��-DLVDOPHU�DQG�7RQN�
7KRXJK�WKH�OLWHUDF\�UDWHV�KDYH�LPSURYHG�D�ORW��WKH�UHDVRQ�IRU�WKH�VORZ�UDWH�RI�LPSURYHPHQWLV� GXH� WR� LWV� KLVWRULFDO� SDVW�� � )XUWKHU� WKH� YDVW� GHVHUW� DQG� KLOO\� WUDFWV�� FRXSOHG� ZLWK� VSDUVHSRSXODWLRQ�UHQGHUV�WKH�WDVN�RI�GHYHORSPHQW�RI�HGXFDWLRQDO�LQIUDVWUXFWXUH�YHU\�FRVWO\���+LJKJURZWK� UDWH� RI� SRSXODWLRQ�� QHJOHFW� RI� JLUO� FKLOG�� LQDGHTXDWH� HGXFDWLRQDO� LQIUDVWUXFWXUH�VSHFLDOO\� VKRUWDJH� RI�ZRPHQ� WHDFKHUV� DQG� ILQDQFLDO� FRQVWUDLQWV� DUH� RWKHU�PDMRU� KXUGOHV� LQXQLYHUVDOLVDWLRQ�RI�HOHPHQWDU\�HGXFDWLRQ�
'LVFULPLQDWLRQ�E\�&DVWH�DQG�*HQGHU)RRG�DFFHVV�DQG�/LYHOLKRRG�DFFHVV�RSSRUWXQLWLHV�DUH�QRW�DYDLODEOH�HTXDOO\�WR�HYHU\ERG\���7KHPRVW� GLVDGYDQWDJHG� DUH� ZRPHQ� DQG� FKLOGUHQ� DQG� 6FKHGXOHG� FDVWH� DQG� 6FKHGXOHG� WULEHSRSXODWLRQ���,Q�PDQ\�VRFLHWLHV��FXWWLQJ�DFURVV�VRFLDO�FODVV��FDVWH�DQG�FRPPXQLW\�DQG�HWKQLFLW\�JHQGHU�GLVFULPLQDWLRQ�RI�VRPH�VRUW�RU�WKH�RWKHU�LV�SUHYDOHQW���7KH\�XVXDOO\�FRQVXPH�OHVV�WKDQ
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RWKHUV�GXH�WR�YDULRXV�UHDVRQV�� 7KH\�DOVR�HDUQ�OHVV���0DQ\�RI�WKHP�DUH�LOOLWHUDWH���7KH\�IDFHHQWU\�EDUULHUV�WR�OLYHOLKRRGV��HLWKHU�EHFDXVH�RI�SUHMXGLFH�RU�EHFDXVH�RI�WKHLU�VRFLDO�VWDWXV�
$OWKRXJK�WKH��VWDWXV�RI�ZRPHQ�LQ�DOPRVW�DOO�WKH�6WDWHV�LV�PRUH�RU�OHVV�VLPLODU�ZKHUH�PDOHVGRPLQDWH� DQG� IHPDOHV� DUH� DFFRUGHG� ORZ� VWDWXV�� WKH� *HQGHU� 'HYHORSPHQW� ,QGH[� �*',�GHYHORSHG� E\� 81'3� SUHVHQWV� D� KLJKO\� GLVDSSRLQWLQJ� DQG� GLVFRQFHUWLQJ� SLFWXUH� IRU5DMDVWKDQ�� � $PRQJ� WKH� ��� PDMRU� VWDWHV� VWXGLHG� $3�� $VVDP�� %LKDU�� *XMDUDW�� +DU\DQD�.DUQDWDND��.HUDOD��03��0DKDUDVKWUD��2ULVVD��3XQMDE��5DMDVWKDQ��7DPLO�1DGX��83�DQG�:HVW%HQJDO�� 5DMDVWDQ� FRPHV� LQ� WKH� ��WK SRVLWLRQ�� � 7KH� UDQNLQJ� RI� 5DMDVWKDQ� DV� SHU� +XPDQ'HYHORSPHQW�,QGH[��+',��LV�DOVR�ORZ�DW���WK SRVLWLRQ���,W�FDQ�EH�LQIHUUHG�WKDW�ORZ�*',�IRU5DMDVWKDQ� LV� PDLQO\� GXH� WR� RYHUDOO� EDFNZDUGQHVV� LQ� OLWHUDF\�� HQUROPHQW�� QHJOHFW� RI� VRFLDOVHUYLFHV�GHVSLWH�FHUWDLQ�SRFNHWV�RI�SKLODQWKURSLF�DFWLYLWLHV�E\�IHZ�HQOLJKWHQHG�SHRSOH�7R�KDYH�D�FORVHU�ORRN�DW�JHQGHU�GLVFULPLQDWLRQ��LQGLFDWRU�RI�MXYHQLOH�VH[�UDWLR�LV�H[DPLQHG�LQPRUH�GHWDLO�
-XYHQLOH�6H[�5DWLR������\HDUV�-XYHQLOH�VH[�UDWLR�LV�DQ�RXWFRPH�LQGLFDWRU�RI�JHQGHU�GLVFULPLQDWLRQ���0DQ\�DXWKRUV�DUJXH�WKDWWKH� MXYHQLOH� VH[� UDWLR� LV� D� EHWWHU� LQGLFDWRU� WKDQ� WKH� DGXOW� VH[� UDWLR� IRU� DQDO\VLQJ� JHQGHUGLVFULPLQDWLRQ���7KLV�LV�EHFDXVH�MXYHQLOH�VH[�UDWLR�LV�QRW�DIIHFWHG�E\�PLJUDWLRQ����7R�ORRN�DWWKH�MXYHQLOH�VH[�UDWLR�LQGLYLGXDOV�DJHG�����\HDUV�DUH�FRQVLGHUHG���&KLOGUHQ�QRUPDOO\�OLYH�ZLWKSDUHQWV�DQG�VH[�GLVWULEXWLRQ�DUH�QRW�DIIHFWHG�E\�DQ\�RWKHU�IDFWRU��H[FHSW�GHDWK��ZKHUHDV�DGXOWPHQ�DQG�ZRPHQ�LQ�VRPH�VWDWHV�PLJUDWH�XQHYHQO\�OHDYLQJ�PRUH�PHQ�RU�PRUH�ZRPHQ�EHKLQG�
$V�SHU�WKH�UHSRUW�LQ�)RRG�,QVHFXULW\�$WODV�RI�5XUDO�,QGLD����LQ�5DMDVWKDQ�ZKHUH�WKH�VH[�UDWLRUHSRUWHG� LQ� �����ZHUH� RQO\������ WKHUH�ZHUH�PRUH� GHDWKV� RI� IHPDOH� FKLOGUHQ� FRPSDUHG� WRPDOH�FKLOGUHQ�LQ�WKH�\HDU��������7KLV�RQO\�SRLQWV�WR�WKH�LQGLFDWHG�ELDV�DJDLQVW�IHPDOHV�LQ�WKHVWDWH�ZKHUH�WKH�VH[�UDWLR�ZDV�YHU\�ORZ�LQ��������5DMDVWKDQ�VKRZHG�WKH�PD[LPXP�LPEDODQFHRI� ��� WR� ��� SHUFHQW� PRUH� IHPDOH� GHDWKV� WKDQ� PDOH� GHDWKV� LQ� ����� IRU� ERWK� LQIDQWV� DQGFKLOGUHQ�EHORZ�IRXU�\HDUV�RI� DJH�� �7KH� MXYHQLOH� VH[� UDWLR�DQG� WKH� VH[� UDWLR�RI�5DMDVWKDQ� LQ�����ZHUH�DERXW�����SHU������
7KH�-XYHQLOH�VH[�UDWLR�LQ�5DMDVWKDQ�YDULHV�FRQVLGHUDEO\�ZLWKLQ�WKH�GLVWULFWV���,W�LV�ZRUVW�LQ�WKHGLVWULFW� RI� *DQJDQDJDU� ZLWK� ���� MXYHQLOH� IHPDOHV� DJDLQVW� �����PDOHV�� ,W� LV� IROORZHG� E\'KROSXU��-DLVDOPHU��-KXQMXQX��+DQXPDQJDUK DQG�%KDUDWSXU�
�� $JQLKRWUL��6DWLVK��������� ),$5,
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7KH� GLVWULFWV� WKDW� DUH� EHWWHU� LQ� VH[� UDWLR� DUH� %DQVZDUD�� 'XQJDUSXU�� %KLOZDUD�� 8GDLSXU�5DMVDPDQG�� DQG� -KDODZDU�� 7KH� VH[� UDWLRV� LQ� WKHVH� GLVWULFWV� DUH� EHWWHU� EHFDXVH� WKH\� DUH� WKHWULEDO�GLVWULFWV� DQG� WKH�GLVFULPLQDWLRQ�EHWZHHQ�JLUOV� DQG�ER\V� LQ� WULEDO� FRPPXQLW\� DUH� YHU\ORZ�
/RZ�VH[�UDWLR�LQ�5DMDVWKDQ�LV�DQ�LQGLFDWRU�WKDW�UHIOHFWV�WKH�ORZ�VWDWXV�RI�ZRPHQ���6RPH�RWKHUUHDVRQV�IRU�ORZ�VH[�UDWLRV�PD\�EH�IHPDOH�IRHWLFLGHV��IHPDOH�LQIDQWLFLGHV��QHJOHFW�RI�JLUO�FKLOG�DQG�KLJK�PRUWDOLW\�DPRQJ�IHPDOHV�DW�DOO�VWDJHV�RI�OLIH�
3HUFHQWDJH�RI�6FKHGXOHG�&DVWH�DQG�6FKHGXOHG�7ULEH�SRSXODWLRQ6FKHGXOHG�&DVWHV�DQG�6FKHGXOHG�7ULEHV�DUH�WKH�PRVW�HFRQRPLFDOO\�EDFNZDUG�VHFWLRQ�RI�WKHSRSXODWLRQ�� � 6FKHGXOHG� FDVWHV� DUH� WKH� PRVW� GLVDGYDQWDJHG� LQ� WHUPV� RI� DVVHWV�� HGXFDWLRQ�LQFRPHV��ODQG�RZQHUVKLS�DQG�RSHUDWLRQ��ZKHQ�FRPSDUHG�WR�RWKHU�FDVWHV���7KRXJK�WKH\�DUHEURXJKW�XQGHU�VSHFLDO�EHQHILW�SURJUDPPH�DQG�WKHLU�FRQGLWLRQ�KDYH�LPSURYHG�IURP�WKH�SDVW�DUHDV�ZLWK�KLJKHU�FRQFHQWUDWLRQ�RI�WKHP�DUH�WR�EH�JLYHQ�VSHFLDO�DWWHQWLRQ�7KH� 6FKHGXOHG�7ULEH� SRSXODWLRQ� OLYHV�PDLQO\� LQ� IRUHVW� DUHDV�� �+LVWRULFDOO\� WKH\� KDYH� EHHQSRRU�DQG�EDFNZDUG�DQG�OLYHG�RQ�SRRU�QXWULWLRQ���([WUHPH�SRYHUW\�LV�FRPPRQ�DPRQJ�WKHPZKHWKHU� WKH\� EHORQJ� WR� FXOWLYDWRU� RU� ODERXU� KRXVHKROG�� +HQFH� DUHDV� ZLWK� KLJKHUFRQFHQWUDWLRQ�RI�6&�DQG�67�SRSXODWLRQ�DUH� FRQVLGHUHG� WR� EH� DUHD�ZLWK� EDFNZDUGQHVV� DQGKHQFH�LW�LV�WDNHQ�DV�DQ�LQGLFDWRU�WKDW�DIIHFWV�WKH�IRRG�DFFHVV�VLWXDWLRQ�
)URP� WKH� )RRG� ,QVHFXULW\� $WODV� RI� 5XUDO� ,QGLD� LW� FDQ� EH� REVHUYHG� WKDW� 6FKHGXOHG� 7ULEHSRSXODWLRQ�LQ�5DMDVWKDQ�LV�EHWWHU�RII�WKDQ�6FKHGXOHG�7ULEH�SRSXODWLRQV�RI�VRPH�RWKHU�VWDWHVOLNH� 2ULVVD�� %LKDU� DQG� 0DGK\D� 3UDGHVK�� � +RZHYHU� HYHQ� ZKHQ� WKHLU� SHUFHQWDJH� LQ� ORZHUH[SHQGLWXUH� FODVV� LV� OHVV�� WKH� GHSULYDWLRQ� DQG� YXOQHUDELOLW\� RI� 6FKHGXOHG� &DVWHV� LQ� WKHH[WUHPHO\�ORZHU�H[SHQGLWXUH�FODVV�RI�OHVV�WKDQ�5V�����SHU�FDSLWD�SHU�PRQWK�DUH�OLNHO\�WR�EHVHYHUH�
7KH�GLVWULEXWLRQ�RI�6&�67�SRSXODWLRQ�DPRQJ� WKH�GLVWULFWV�RI�5DMDVWKDQ� LV�QRW� HYHQ��0RUHWKDQ�����RI�WKH�SRSXODWLRQ�LQ�WKH�GLVWULFWV�RI�%DQVZDUD��'XQJDSXU�DQG�8GDLSXU�DUH�6&V�DQG67V�� � 7KH\� DUH� WKH� WULEDO� GLVWULFWV� RI� 5DMDVWKDQ� DQG� WKHVH� GLVWULFWV� IDOO� XQGHU� H[WUHPH� ORZFDWHJRU\� LQ�IRRG�DFFHVV��ZKLFK�YHU\�ZHOO�H[SODLQV� WKDW� WKH\�DUH� WKH�PRVW�YXOQHUDEOH�SHRSOHDPRQJ�WKH�SRSXODWLRQ�
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'LVWULFWV�ZLWK�ORZHVW�SRSXODWLRQ�RI�6&�67V�DUH�6LNDU�ZLWK���������-KXQMXQX�ZLWK���������-RGKSXU�ZLWK���������%LNDQHU�ZLWK�������DQG�$MPHU�ZLWK�������UHVSHFWLYHO\�
5XUDO�,QIUDVWUXFWXUH5XUDO�LQIUDVWUXFWXUH�LV�D�EDVLF�UHTXLUHPHQW�IRU�IRRG�DFFHVV���7KH�DGHTXDF\�RI� LQIUDVWUXFWXUHKHOSV�GHWHUPLQH�RQH�VWDWH·V�VXFFHVV�LQ�GLYHUVLI\LQJ�SURGXFWLRQ��H[SDQGLQJ�WUDGH��FRSLQJ�ZLWKSRSXODWLRQ�JURZWK��UHGXFLQJ�SRYHUW\�RU�LPSURYLQJ�HQYLURQPHQWDO�FRQGLWLRQV�
(YHQ�ZLWK�WKH�VWUHQXRXV�HIIRUWV�PDGH�GXULQJ�WKH�SODQ�HUD�5DMDVWKDQ�UHPDLQ� LQ� WKH�ERWWRPTXDUWLOH� LQ� WKH�PDWWHU�RI� LQIUDVWUXFWXUDO�GHYHORSPHQW�� � ,Q� WKH� \HDU� �������� LW�RFFXSLHG� WKHWKLUG� ODVW� SRVLWLRQ� ZLWK� RQO\� %LKDU� DQG� 0�3�� EHKLQG� LW� DV� UHSRUWHG� LQ� WKH� +XPDQ'HYHORSPHQW�5HSRUW��5DMDVWKDQ�
:LWKLQ�WKH�6WDWH��WKHUH�DUH�ZLGH�YDULDWLRQV�DPRQJVW�WKH�GLVWULFWV�LQ�UHODWLRQ�WR�LQIUDVWUXFWXUDOGHYHORSPHQW�3HUFHQWDJH�RI�9LOODJHV�QRW�&RQQHFWHG�E\�5RDG�WR�7RWDO�9LOODJHV5RDGV�SOD\�D�YHU\� LPSRUWDQW� UROH� LQ� IRRG�DFFHVV�� �:LWKRXW�URDGV� LW� LV�QRW�SRVVLEOH� WR�KDYHPRYHPHQW�RI�JRRGV���/RFDO�SURGXFH�KDV�WR�ILUVW�UHDFK�WKH�PDUNHWV�DQG�WKHQ�WKH�SURFHVVLQJFHQWUHV���0RYHPHQW�RI�LQSXWV�IRU�FURSV�DQG�VDOH�RI�FURS�DQG�DQLPDO�RXWSXWV�ZLOO�EH�EHWWHUZKHQ�D�URDG�QHWZRUN�LV�HVWDEOLVKHG���$YDLODELOLW\�RI�ZRUN�DQG�QRQ�DJULFXOWXUDO�HPSOR\PHQWDOVR�LPSURYH�ZLWK�EHWWHU�URDG�OLQNV�
7KHUH�LV�ZLGH�YDULDWLRQ�ZLWKLQ�WKH�GLVWULFWV�ZLWK�UHJDUG�WR�SHUFHQWDJH�RI�YLOODJHV�FRQQHFWHG�E\URDGV�WR�WRWDO�YLOODJHV���)URP�WKH�UDQNLQJ�FDUULHG�RXW�LW�FDQ�EH�VHHQ�WKDW�SHUFHQWDJH�RI�YLOODJHVQRW�FRQQHFWHG�E\�URDG�WR�WRWDO�YLOODJHV�UDQJHV�IURP���������LQ�-DODZDU�WR��������LQ�-RGKSXU�)URP�WKH�ILJXUHV�LW�FDQ�EH�REVHUYHG�WKDW�WKH�GHVHUW�GLVWULFWV�RI�-RGKSXU��-DORUH��3DOL��$MPHU�6LURKL��1DJDXU�� %LNDQHU�� -KXQMXQX�� 5DMVDPDQG�� DQG� 6LNDU� DSSHDU� WR� EH� LQ� UHODWLYHO\� EHWWHUSRVLWLRQ� DV� IDU� DV� OLQNLQJ�RI� YLOODJHV� WR� URDGV� LV� FRQFHUQHG�� �'LVWULFWV� LQ� YHU\� EDG�SRVLWLRQDSSHDU�WR�EH�-DODZDU��8GDLSXU��'DXVD��7RQN��%DUDQ��&KLWWDXUJDUK��%XQGL��.RWD��*DQJDQDJDUDQG�$OZHU���,Q�DOO�WKHVH�GLVWULFWV�PRUH�WKDQ�����RI�WKH�YLOODJHV�DUH�QRW�FRQQHFWHG�E\�URDG�WRWRWDO�YLOODJHV�
5RDG�/HQJWK������3HUVRQV%\�WKH�HQG�RI�WKH�\HDU����������WKH�WRWDO� OHQJWK�RI�URDGV�LQ�5DMDVWKDQ�ZDV��������NP�WKDWZRUNHG�RXW�WR������NP�SHU�����VT�NP�RI�DUHD�DQG�������NP�SHU� ODNK�RI�SRSXODWLRQ��5RDGOHQJWK������ SRSXODWLRQ� DOVR� WHOOV� XV� DERXW� WKH� GHYHORSPHQW� RI� D� SDUWLFXODU� DUHD�� � ,W� WHOOV
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DERXW� WKH� QHHG� IRU� IXUWKHU� LPSURYHPHQW� LQ� WKH� LQIUDVWUXFWXUH� IDFLOLWLHV� QHHGHG� IRU� WKHHQKDQFHPHQW�RI�WKH�OLYLQJ�FRQGLWLRQ�RI�WKH�SRSXODWLRQ�
-DLVDPOHU�VWDQGV�YHU\�KLJK�DERYH�DOO� WKH�RWKHU�GLVWULFWV�ZLWK������NPV�SHU������SRSXODWLRQ�7KLV�LV�EHFDXVH�RI�WKH�ORZHU�SRSXODWLRQ�DQG�KLJKHU�DUHD�LQ�WKLV�GHVHUW�GLVWULFW���2WKHU�ZHVWHUQGLVWULFWV� OLNH�%DUPHU��3DOL��%LNDQHU��-RGKSXU�DQG�%KLOZDUD�DOVR�KDYH�KLJK�URDG� OHQJWK�����SRSXODWLRQ�
6DZDL�0DGKRSXU�� -DLSXU��%KDUDWSXU� DQG� -KDODZDU� IDOO� LQ� WKH� ORZHU� FDWHJRU\�ZLWK� OHVV� WKDQ�NP�SHU������SHUVRQV���7KH�LQIUDVWUXFWXUH�IDFLOLWLHV�LQ�WKHVH�GLVWULFWV�DUH�YHU\�SRRU�ZKLFK�LVUHIOHFWHG�LQ�WKHLU�ORZ�SRVLWLRQ�LQ�WKH�IRRG�DFFHVV�PDS�RI�5DMDVWKDQ�
)RRG�$FFHVV�0DS�RI�5DMDVWKDQ7KH�FXPXODWLYH�LQGH[�RI�IRRG�DFFHVV�RI�5DMDVWKDQ�LV�EDVHG�RQ�HLJKW�YDULDEOHV�DV�GLVFXVVHG�LQWKH�SUHYLRXV�VHFWLRQV�RI�WKH�FKDSWHU���7KH�VHOHFWHG�LQGLFDWRUV�RI�OLYHOLKRRG�DFFHVV�DQG�IRRGDFFHVV�DUH�DV�IROORZV�x 3HUFHQWDJH�RI�+RXVH�+ROG�EHORZ�SRYHUW\�OLQHx 3HUFHQWDJH�RI�KROGLQJV�OHVV�WKDQ�����KDx 3HUFHQWDJH�RI�PDUJLQDO�ZRUNHUV�WR�WRWDO�ZRUNHUVx -XYHQLOH�6H[�UDWLR������\UV�DJH�JURXS�x 3HUFHQWDJH�RI�IHPDOH�OLWHUDF\�DQGx 3HUFHQWDJH�RI�6&�DQG�67�SRSXODWLRQx 3HUFHQWDJH�RI�YLOODJHV�QRW�FRQQHFWHG�E\�URDG�WR�WRWDO�YLOODJHV�DQGx 5RDG�OHQJWK��������SHUVRQV
7KH�FXPXODWLYH�PDSSLQJ�LQGH[�RI�IRRG�DFFHVV�UDQNV�DOO�WKH�LQGLFDWRUV�DV�SHU�WKH�OHYHO�RI�IRRGLQVHFXULW\�� � &XPXODWLYH� UDQN� LV� REWDLQHG� E\� DGGLQJ� XS� WKH� UDQNV�� DQG� LV� GLYLGHG� E\� WKHQXPEHU�RI�LQGLFDWRUV�WR�PDNH�WKH�LQGH[�XQLIRUP�IRU�DOO�WKH�FRPSRVLWH�PDSV���7KH�UDQNV�RIWKH�YDULRXV�LQGLFDWRUV�YDU\�IURP���WR������5DQN���VWDQGV�IRU�WKH�ZRUVW�SRVVLEOH�SRVLWLRQ�RUWKH�PD[LPXP�IRRG�LQVHFXULW\���5DQN����LQGLFDWHV�WKH�EHVW�SRVVLEOH�SRVLWLRQ�7KH�IRRG�DFFHVV�PDS�RI�5DMDVWKDQ�VKRZV�WKDW�WKH�GLVWULFWV�ZLWK�H[WUHPHO\�SRRU�IRRG�DFFHVVDUH� WKH� GDUNHVW� FRORXUHG� RQHV�� YL]�� 6DZDL� 0DGKRSXU�� .DUDXOL�� 8GDLSXU�� 'XQJDUSXU� DQG%DQVZDUD�� 7KH� GLVWULFWV� LQ� WKH� PLGGOH� �� -RGKSXU�� %LNDQHU�� $MPHU�� 1DJDXU�� 3DOL� DQG� 6LNDUHPHUJH�FRPIRUWDEOH�RQ�WKH�IRRG�DFFHVV�IURQW�RQ�WKH�EDVLV�RI�WKH�LQGLFDWRUV�FRQVLGHUHG�










��

&+$37(5��)22'�$%62537,21
)RRG� DEVRUSWLRQ� PHDQV� EHLQJ� DEOH� WR� DVVLPLODWH� WKH� IRRG� FRQVXPHG� IRU� D� KHDOWK\� OLIH�$YDLODELOLW\�RI�IRRG�LV�WKH�ILUVW�VWHS�IROORZHG�E\�OLYHOLKRRG�DFFHVV�DQG�SK\VLFDO�DFFHVV�WR�IRRG�)RRG�DEVRUSWLRQ�RU�DVVLPLODWLRQ�RI�WKH�IRRG�LQWR�WKH�ERG\�LV�WKH�ILQDO�VWHS�LQ�DFKLHYLQJ�IRRGVHFXULW\�IRU�D�KHDOWK\�DQG�ORQJ�OLIH�
)RRG� DEVRUSWLRQ� LV� SRVVLEOH� RQO\� ZKHQ� WKH� IRRG� FRQVXPHG� FRQWDLQV� DOO� WKH� HVVHQWLDOQXWULHQWV�DQG�PLFURQXWULHQWV�DQG�LV�FRQVXPHG�LQ�D�PDQQHU�LQ�ZKLFK�LW�LV�DEVRUEHG�ZHOO�LQWRWKH�ERG\���7KHUHIRUH�D�EDODQFHG�GLHW�DQG�NQRZOHGJH�RI�QXWULWLRQ�ZLWK�JRRG�GLHWDU\�SUDFWLFHVDUH�LPSRUWDQW���)RRG�DEVRUSWLRQ�DOVR�GHSHQGV�RQ�WKH�VWDWH�RI�KHDOWK�RI�WKH� LQGLYLGXDO��VDIHZDWHU�VXSSO\��HQYLURQPHQWDO�VDQLWDWLRQ�DQG�K\JLHQH�
3UREOHPV�RI�IRRG�DEVRUSWLRQ�OHDG�WR�DQ�XQKHDOWK\�SRSXODWLRQ�RI�PDOQRXULVKHG�DGXOWV�ZLWKORZ� ERG\� PDVV� LQGH[�� � 7KH� FKLOGUHQ� ZRXOG� EH� VWXQWHG�� XQGHU� ZHLJKW� DQG� ZDVWHG�� � 7KHSRSXODWLRQ� ZRXOG� VXIIHU� IURP� GLVHDVHV� RI� YDULRXV� VRUWV�� � 3URORQJHG� PDOQXWULWLRQ� ZRXOGLPSDLU�WKH�PHQWDO�DQG�SK\VLFDO�IDFXOWLHV�RI�D�SHUVRQ�DQG�SURORQJHG�FRQGLWLRQV�RI�GLVHDVH�DQGPRUELGLW\�PD\�OHDG�WR�RWKHU�SUREOHPV���7KH�XOWLPDWH�RXWFRPH�FDQ�EH�SUHPDWXUH�GHDWK�DQGVKRUWHU�OLIH�VSDQ�
5DMDVWKDQ·V�KHDOWK�VWDWXV�LV�VWLOO�IDU�IURP�VDWLVIDFWRU\���)URP�WKH�+XPDQ�'HYHORSPHQW�5HSRUWRI�5DMDVWKDQ�LW�FDQ�EH�VHHQ�WKDW�RXW�RI�WKH����SUREOHP�GLVWULFWV� LQ� WKH�FRXQWU\�QHDUO\�RQH�IRXUWK� RI� WKH� GLVWULFWV� DUH� LQ� 5DMDVWKDQ�� � 7KHUH� DUH� LPEDODQFHV� LQ� WKH� VSUHDG� RI� KHDOWKLQVWLWXWLRQV�� SK\VLFDO� IDFLOLWLHV�� HTXLSPHQW� DQG� DYDLODELOLW\� RI� PDQSRZHU�� � 7KH� ORFDWLRQ� RIKRVSLWDOV�DQG�LQSDWLHQW�EHGV�LV�VNHZHG�LQ�IDYRXU�RI�XUEDQ�DUHDV�
)RRG� DYDLODELOLW\� DQG� DFFHVV� DORQH� FDQQRW� JXDUDQWHH� D� SURGXFWLYH� DQG� KHDOWK\� OLIH� WRLQGLYLGXDOV� LQ� VRFLHW\�� $� EDODQFHG� GLHW�� DYDLODELOLW\� RI� KHDOWK� FDUH�� VDQLWDU\� DQG� K\JLHQLFHQYLURQPHQW�DOO�GHWHUPLQHV�WKH�KHDOWKLQHVV�RI�DQ� LQGLYLGXDO��5DMDVWKDQ�LV�KLJKO\� LQVHFXUH� LQWHUPV� RI� IRRG� DEVRUSWLRQ�� 7KH� 6WDWH� KDV� KLJK� LQIDQW� PRUWDOLW\� UDWH�� LV� SRRU� LQ� KHDOWKLQIUDVWUXFWXUH�IDFLOLWLHV��KDV�D�KLJK�SHUFHQWDJH�RI�VHYHUHO\�ZDVWHG�FKLOGUHQ�DQG�D�YHU\�ORZ�OLIHH[SHFWDQF\��$OO� WKHVH� IDFWRUV�PDNH�5DMDVWKDQ� WKH� IRXUWK�PRVW� IRRG� LQVHFXUH� 6WDWH� �ZLWK� DFXPXODWLYH�UDQN�RI������DIWHU�%LKDU��0DGK\D�3UDGHVK��8WWDU�3UDGHVK�DQG�*XMDUDW�� IURP�WKHIRRG�DEVRUSWLRQ�DQJOH�



��

)LYH�LQGLFDWRUV�DUH�XVHG�WR�UHSUHVHQW�WKH�IRRG�DEVRUSWLRQ�VLWXDWLRQ�RI�5DMDVWKDQ�,� ,QGLFDWRUV�WR�H[DPLQH�DGXOW�KHDOWK�x /LIH�H[SHFWDQF\�DW�ELUWKx 3HUFHQWDJH�RI�SRSXODWLRQ�ZLWK�&('
,,� ,QGLFDWRUV�WR�H[DPLQH�FKLOG�KHDOWK�x 3HUFHQWDJH�RI�VWXQWHG�FKLOGUHQ�XQGHU�WKH�DJH��x ,QIDQW�PRUWDOLW\�UDWH�DQG
,,,� ,QGLFDWRU�RI�5XUDO�KHDOWK�,QIUDVWUXFWXUHx 1XPEHU�RI�SHUVRQV�SHU�3+&�/LIH�([SHFWDQF\�DW�%LUWK7KH� VWDWXV� RI� DGXOW� KHDOWK� FDQ� EH� H[DPLQHG� LQ� WHUPV� RI� VHYHUDO� LQGLFDWRUV� VXFK� DV� OLIHH[SHFWDQF\��FKURQLF�HQHUJ\�GHILFLHQF\��PRUWDOLW\�UDWHV�HWF���/LIH�H[SHFWDQF\�LV�RQH�RI�WKH�PRVWLPSRUWDQW� DPRQJ� WKHVH� LQGLFDWRUV�� � 7KH� ORQJ� WHUP�RXWFRPH� RI� IRRG� VHFXULW\� LV� XOWLPDWHO\UHIOHFWHG� LQ� DQ� LPSURYHPHQW� LQ� WKH� OLIH� H[SHFWDQF\� RI� WKH� SRSXODWLRQ�� � ,QFUHDVLQJ� OLIHH[SHFWDQF\�LV�D�SRLQWHU�WR�WKH�LPSURYLQJ�IRRG�VHFXULW\�RI�WKH�VWDWH�

/LIH�H[SHFWDQF\�IRU�WKH�VWDWH�RI�5DMDVWKDQ�LV�������\HDUV���/LIH�H[SHFWDQF\�YDULHV�FRQVLGHUDEO\ZLWKLQ�WKH�GLVWULFWV�RI�5DMDVWKDQ���$ERXW�KDOI�RI�WKH�GLVWULFWV�IDOO�EHORZ�WKH�VWDWH�DYHUDJH�ZKLOHWKH�RWKHU�GLVWULFWV�DUH�DERYH�LW���7KH�GLVWULFW�RI�%LNDQHU�KDV�JRW�WKH�KLJKHVW�OLIH�H[SHFWDQF\�DW������\HDUV�IROORZHG�E\�&KXUX�DW�������\HDUV���*DQDJDQDJDU�DQG�+DQXPDQJDUK�IROORZ�ZLWK������� � 7KH� RWKHU� GLVWULFWV�� ZKLFK� IROORZ� LQ� RUGHU�� DUH� -DLVDOPHU�� %DUPHU�� 1DJXU�� 6LNDU�-RGKSXU�DQG�-KXQMKXQX�
7KH�GLVWULFW��ZKLFK�LV�ZRUVW�LQ�OLIH�H[SHFWDQF\��LV�7RQN���7KH�OLIH�H[SHFWDQF\�RI�LWV�SRSXODWLRQLV�RQO\�������\HDUV��'KROSXU��%KDUDWKSXU��DQG�6DZDL�0DGKRSXU�IROORZ� LW��)URP�WKH�GDWD� LWFDQ�EH�REVHUYHG�WKDW�WKH�GLVWULFWV�LQ�1RUWK�DQG�:HVW�DUH�EHWWHU�RII�FRPSDUHG�WR�WKH�6RXWKDQG�(DVW�RI�WKH�6WDWH�
&KURQLF�(QHUJ\�'HILFLHQF\&KURQLF� (QHUJ\� 'HILFLHQF\� �&('�� LQ� DGXOWV� LV� D� UHVXOW� RI� ORQJ�WHUP� XQGHU�QXWULWLRQ� DQGPDOQXWULWLRQ�� � 5HFHQW� VWXGLHV� KDYH� GRFXPHQWHG� VLJQLILFDQW� UHODWLRQVKLSV� EHWZHHQDQWQURSRPHWULF�PHDVXUHV�DQG�KHDOWK� VWDWXV�� �%RG\�0DVV� ,QGH[�FDQ�EH�XVHG� WR�DVVHVV�ERWKOHDQQHVV�DQG�REHVLW\���%RG\�0DVV�,QGH[�LV�GHILQHG�DV�WKH�ZHLJKW�LQ�.LORJUDPV�GLYLGHG�E\�WKH
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KHLJKW�LQ�PHWHUV�VTXDUHG��NJ�P�����&('�LV�XVXDOO\�LQGLFDWHG�E\�D�%0,�RI�OHVV�WKDQ��������%0,RI� ���� LQGLFDWHV� VHYHUH� FKURQLF� HQHUJ\� GHILFLHQF\�� %0,� ZKLFK� FRPHV� EHWZHHQ� ������ LVPRGHUDWH�&('�DQG�WKRVH�EHWZHHQ���������%0,�LV�0LOG�&('�
:H�KDYH� WDNHQ� WKH� SHUFHQWDJH� RI� SRSXODWLRQ�ZLWK� VHYHUH� FKURQLF� HQHUJ\� GHILFLHQF\� ��� ��%0,�� DV� DQ� LQGLFDWRU� RI� IRRG� LQVHFXULW\�� � %DQVZDUD� RFFXS\� WKH� ZRUVW� SRVLWLRQ� ZLWK� ����SHUFHQWDJH�RI�SRSXODWLRQ�ZLWK�VHYHUH�FKURQLF�HQHUJ\�GHILFLHQF\���6LURKL��'XQJDUSXU��%XQGL�.RWD�� 7RQN� DQG� 1DJXU� IROORZ� QH[W�� � $OO� WKHVH� GLVWULFWV� KDYH� PRUH� WKDQ� ��� SHUFHQW� RISRSXODWLRQ�ZLWK�&('�
%KLOZDUD�LV�LQ�WKH�EHVW�SRVLWLRQ�ZLWK�RQO\�����SHUFHQW�RI�SRSXODWLRQ�ZLWK�&('�IROORZHG�E\6LNDU� DW� ����SHUFHQW�� �2WKHU�GLVWULFWV��ZKLFK� DUH� LQ� EHWWHU� SRVLWLRQ�� DUH�&KLWWRUJDUK��$OZHU�-DLSXU��*DQJDQDJDU��DQG�-RGKSXU�
3HUFHQWDJH�RI�6WXQWHG�&KLOGUHQ�8QGHU�WKH�$JH��&KLOG�QXWULWLRQ�LV�H[WUHPHO\�LPSRUWDQW��DV�EHWWHU�KHDOWK�RI�LQIDQWV�DQG�FKLOGUHQ�EHORZ�ILYH�ZLOOLQIOXHQFH� WKHLU� IXWXUH� JURZWK�� KHDOWK�� LPPXQLW\� WR� GLVHDVHV� DQG� PHQWDO� IDFXOWLHV�� � 7KHQXWULWLRQ�DQG�KHDOWK�VWDWXV�RI�D�FKLOG�FDQ�EH�DVVHVVHG�LQ�WHUPV�RI�KHLJKW�IRU�DJH���7KH�KHLJKW�IRU�DJH� LQGH[� PHDVXUHV� OLQHDU� JURZWK� UHWDUGDWLRQ� �EHLQJ� VKRUWHU� IRU� DQ\� JLYHQ� DJH� WKDQH[SHFWHG� DJDLQVW� DQ� LQWHUQDWLRQDO� UHIHUHQFH�� WKH� 1DWLRQDO� &HQWUH� IRU� +HDOWK� 6WDWLVWLFV�1&+6�� VWDQGDUG�� � 7KH� VHYHULW\� RI� VWXQWLQJ� LV� H[SUHVVHG� DV� WKH� QXPEHU� RI� VWDQGDUGGHYLDWLRQV� IURP� WKH� LQWHUQDWLRQDO� UHIHUHQFH�PHGLDQ� RI� KHLJKW�IRU�DJH�� � 7KH� KHLJKW�IRU�DJHHVWLPDWHV��H[SUHVVHG�DV�SHUFHQWDJHV��IDOOLQJ�EHORZ�WKUHH�VWDQGDUG�GHYLDWLRQV��DUH�FRQVLGHUHGWR�VXIIHU�IURP�VHYHUH�VWXQWLQJ���7KRVH�EHWZHHQ�WZR�VWDQGDUG�GHYLDWLRQV�DQG�WKUHH�VWDQGDUGGHYLDWLRQV�DUH�FRQVLGHUHG�DV�PRGHUDWHO\�VWXQWHG�
,Q�WKH�FDVH�RI�SHUFHQWDJH�RI�VHYHUHO\�VWXQWHG�FKLOGUHQ�OHVV�WKDQ�ILYH�7RQN�LV�LQ�ZRUVW�SRVLWLRQZLWK� ���� IROORZHG� E\� %DUPHU� ZLWK� �����+DQXPDQJDUK� ZLWK� ���� DQG�*DQJDQDJDU� ZLWK����
%KLOZDUD�LV�LQ�EHVW�SRVLWLRQ�IROORZHG�E\�6LNDU��$OZDU��-DLSXU��*DQJDQDJDU�DQG�-RGKSXU�
,QIDQW�0RUWDOLW\�5DWH,QIDQW�PRUWDOLW\� LQGLFDWHV�WKH�QXPEHU�RI� LQIDQWV�G\LQJ�EHIRUH� WKH�DJH�RI�RQH�SHU� WKRXVDQGOLYH� ELUWKV�� �7KH� SUREOHP�RI� QXWULWLRQ� VWDUWV�ZLWK� WKH�PDOQXWULWLRQ� RI� SUHJQDQW�ZRPHQ�� LV
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PDQLIHVWHG�LQ�/RZ�%LUWK�:HLJKW�EDELHV�DQG�LQIDQW�GHDWKV���,QIDQW�PRUWDOLW\�DOVR�UHVXOWV�IURPD�ODFN�RI�LPPXQL]DWLRQ��PHGLFDO�KHOS��VDIH�GULQNLQJ�ZDWHU�HWF�
7KRXJK�5DMDVWKDQ�KDV�VKRZHG�VRPH�SURJUHVV�LQ�OLIH�H[SHFWDQF\��ELUWK�UDWHV�DQG�GHDWK�UDWHVRYHU� WKH� VXFFHVVLYH� SODQV�� LWV� KHDOWK� VWDWXV� LV� VWLOO� IDU� IURP� VDWLVIDFWRU\�� � 2XW� RI� WKH� ��SUREOHP� GLVWULFWV� LGHQWLILHG� LQ� WKH� FRXQWU\� ZKHUH� WKH� ELUWK� DQG� LQIDQW� PRUWDOLW\� UDWHV� DUHVLJQLILFDQWO\�KLJK�QHDUO\�RQH�IRXUWK�RI�WKH�GLVWULFWV�DUH�LQ�5DMDVWKDQ�
,QIDQW�PRUWDOLW\�LV�FRQVLVWHQWO\�KLJKHU�LQ�5DMDVWKDQ�FRPSDUHG�WR�DOO�,QGLD�DYHUDJH�DV�VKRZQ�LQWKH�ILJXUH�EHORZ���

,QIDQW�0RUWDOLW\�5DWH<HDU 5DMDVWKDQ ,QGLD���� ��� ������ ��� ������ ��� ������ ��� ������ �� ������ �� ������ �� ������ �� ������ �� ������ �� ������ �� ������ �� ������ �� ��
)URP�WKH�DERYH�WDEOH�LW�FDQ�EH�VHHQ�WKDW�WKH�,05�LQ�WKH�VWDWH�RI�5DMDVWKDQ�GHFOLQHG�IURP�DOHYHO�RI�����LQIDQW�GHDWKV�SHU������ELUWKV�LQ������WR����LQ�������%XW�LW�LQFUHDVHG�IURP����LQ�����WR����LQ��������7KH�,05�LQ�5DMDVWKDQ�KDV�EHHQ�PXFK�KLJKHU�DOZD\V�ZKHQ�FRPSDUHG�WR,05�RI�WKH�FRXQWU\�DV�D�ZKROH���2QO\�WKH�VWDWHV�RI�2ULVVD�DQG�0DGK\D�3UDGHVK�KDYH�KLJKHU,05�WKDQ�5DMDVWKDQ���0DOQXWULWLRQ�LV�RQH�RI�WKH�PDMRU�FDXVHV�RI�LQIDQW�GHDWKV�LQ�5DMDVWKDQ�$OVR�WKH�GHHS�URRWHG�IHXGDO�FXOWXUH��ZKLFK�JLYHV�ZRPHQ�YHU\�ORZ�VWDWXV�LQ�WKH�VRFLHW\��KDVKDG�SURIRXQG�LPSDFW�RQ�WKHLU�KHDOWK�
�� +XPDQ�'HYHORSPHQW�5HSRUW��5DMDVWKDQ�²������
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,05�YDULHV� FRQVLGHUDEO\�ZLWKLQ� WKH� GLVWULFWV� RI�5DMDVWKDQ�� �$ERXW� KDOI� RI� WKH� GLVWULFWV� IDOOEHORZ� WKH� VWDWH� ,05�VWDWXV�RI����GHDWKV�SHU� WKRXVDQG�ELUWKV�� �7KH�GLVWULFW�RI�7RQN� LV� WKHZRUVW� ZLWK� ���� GHDWKV� IROORZHG� E\� %KDUDWSXU� DQG�'KROSXU� DW� ����� 6DZDL�0DGKRSXU� DQG.DUDXOL�DW������%KLOZDUD�DW�����DQG�&KLWWDXUJDUK�DW�����
7KH� VWDWH�� ZKLFK� LV� EHVW� DV� IDU� DV� ,05� LV� FRQFHUQHG�� LV� %LNDQHU� ZLWK� ��� GHDWKV� SHU� ����ELUWKV���&KXUX��*DQJDQDJDU��+DQXPDQJDUK��-RGKSXU��-DLVDOPHU�DQG�-KXQMXQX�IROORZ�LW�1XPEHU�RI�3HUVRQV�SHU�3+&&RQVXPSWLRQ�� ODFN� RI� GLVHDVH� DQG� EHWWHU� DEVRUSWLRQ� GHSHQG� QRW� RQO\� RQ� QXWULWLRQNQRZOHGJH��HGXFDWLRQ�DQG�UHVRXUFHV�EXW�DOVR�RQ�WKH�W\SH�RI�KHDOWK�FDUH�IDFLOLWLHV�DYDLODEOH�LQWKH�GLVWULFW���*RRG�UXUDO�KHDOWK�LQIUDVWUXFWXUH�LV�LPSRUWDQW�WR�NHHS�WKH�SRSXODWLRQ�IUHH�IURPGLVHDVH���7R�KDYH�D�ORRN�DW�WKLV�ZH�KDYH�WDNHQ�RQO\�RQH�LQGLFDWRU�RI�QXPEHU�RI�SHUVRQV�SHU3+&�EDVHG�RQ�DYDLODELOLW\�RI�GLVWULFW�OHYHO�GDWD�
7KHQ�QXPEHU�RI�SHRSOH�SHU�3+&�H[SODLQV�WKH�DYDLODELOLW\�RI�KHDOWK�VHUYLFHV�IRU�WKH�SHRSOH�0RUH� WKH� QXPEHU� RI� SHRSOH� SHU� 3+&� SRLQWV� RXW� WKH� QHHG� WR� HVWDEOLVK�PRUH� KHDOWK� FDUHFHQWUHV�IRU�WKH�SRSXODWLRQ�
7KH�EHVW�GLVWULFWV�ZLWK� OHVV�QXPEHU�RI�SHRSOH�SHU�3+&�DUH�.DUDXOL��5DMVDPDQG��%DQVZDUD�'XQJDSXU��-DORUH��-DLVDOPHU�DQG�-KXQMXQX�� �7KH�ZRUVW�GLVWULFW� LV�-DLSXU�ZLWK�DV�KLJK�DV�����¶���·V��SHUVRQV�SHU�3+&���7KLV�PD\�EH�EHFDXVH�RI�KLJKHU�SRSXODWLRQ�LQ�WKLV�FDSLWDO�GLVWULFW�7KH� RWKHU� GLVWULFWV� WKDW� IROORZ� DUH� .RWD�� $MPHU�� 6�0DGKRSXU�� *DQJDQDJDU�� 'DXVD� DQG%LNDQHU�
)RRG�$EVRUSWLRQ�0DS�RI�5DMDVWKDQ7KH� SDUDPHWHUV� XVHG� WR� HVWLPDWH� WKH� IRRG� DEVRUSWLRQ� VLWXDWLRQ� LQ� 5DMDVWKDQ� DUH� /LIHH[SHFWDQF\� DW� ELUWK�� 3HUFHQWDJH� RI� SRSXODWLRQ� ZLWK� &('�� 3HUFHQWDJH� RI� VWXQWHG� FKLOGUHQXQGHU�WKH�DJH����,QIDQW�PRUWDOLW\�UDWH�DQG�QXPEHU�RI�SHUVRQV�SHU�3+&�
7KH� DEVRUSWLRQ�PDS� UHYHDOV� WKDW� WKH�GHVHUW�GLVWULFWV�RI� -DLVDOPHU� DQG�%LNDQHU�� DQG�&KXUX�-KXQMXQX� DQG� 6LNDU� DUH� LQ� UHODWLYHO\� EHWWHU� SRVLWLRQ� FRPSDUHG� WR� GLVWULFWV� RI�%XQGL�� 7RQN�6DZDL�0DGKRSXU��%KDUDWSXU�DQG�'KROSXU��ZKLFK�RFFXS\�WKH�ORZHVW�UDQJH�
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&+$37(5��)22'�,16(&85,7<�,1�5$-$67+$1
)RRG�,QVHFXULW\�0DS�RI�5DMDVWKDQ7KH� SUHFHGLQJ� FKDSWHUV�� IRFXV� RQ� WKH� WKUHH� LQGLYLGXDO� DVSHFWV� RI� IRRG� VHFXULW\� QDPHO\�� IRRGDYDLODELOLW\��IRRG�DFFHVV�DQG�IRRG�DEVRUSWLRQ��%XW�D�PRUH�KROLVWLF�SLFWXUH�RI�IRRG�LQVHFXULW\�RIWKH� 6WDWH� DV� D� ZKROH� ZLOO� HPHUJH� RQO\� LI� WKHVH� WKUHH� DVSHFWV� FDQ� EH� FRPELQHG� WRJHWKHU�� 7KHFRPSRVLWH�PDS�RI�IRRG�LQVHFXULW\�LV�D�VWHS�WRZDUGV�WKLV��7KH�YDULRXV�LQGLFDWRUV�GLVFXVVHG�XQGHUHDFK�DVSHFW�RI�IRRG�LQVHFXULW\�KDYH�EHHQ�FRQVROLGDWHG�WR�JHW�WKH�FRPSRVLWH�PDS�
0HDVXULQJ�)RRG�,QVHFXULW\1LQHWHHQ� LQGLFDWRUV� ZHUH� FRPELQHG� WR� FDOFXODWH� WKH� PDSSLQJ� LQGH[� RI� IRRG� LQVHFXULW\� DVH[SODLQHG�HDUOLHU��$OO�WKHVH�LQGLFDWRUV�FDUU\�WKH�VDPH�ZHLJKW��+RZHYHU��WKHUH�LV�DQ�LPSOLFLW�ZHLJKWWR�HDFK�GLPHQVLRQ��VXFK�DV�DYDLODELOLW\��DFFHVV�DQG�DEVRUSWLRQ�
7KH� ��� GLVWULFWV� KDYH� EHHQ� SXW� LQWR� ILYH� W\SRORJLHV�� EDVHG� RQ� WKH� FRPSRVLWH� PDSSLQJ� LQGH[FDOFXODWHG��&ODVV� LQWHUYDOV� RI� HDFK� W\SRORJ\� KDYH� EHHQ� FKRVHQ� E\� WKH�*,6 VRIWZDUH�$UF�YLHZ�IROORZLQJ�QDWXUDO�EUHDNV�LQ�WKH�VHULHV��0LQRU�DGMXVWPHQWV�KDYH�EHHQ�PDGH�LQ�WKH�FODVV�OLPLWV�WRURXQG�WKHP�RII�WR�WKH�QHDUHVW�GHFLPDO�SRLQW�
,QWHUSUHWLQJ�WKH�)RRG�,QVHFXULW\�0DS7KH�IRRG�LQVHFXULW\�PDS�RI�5DMDVWKDQ�JLYHV�DQ�RYHUDOO�SLFWXUH�RI�WKH�IRRG�LQVHFXULW\�VLWXDWLRQ�DWWKH� GLVWULFW� OHYHO�� 7KH� PDS� LV� DQ� DGYRFDF\� WRRO�� LW� KHLJKWHQV� SHRSOHV� DZDUHQHVV�� 7KH� IRRGLQVHFXULW\�PDS�GRHV�QRW�UHYHDO�HYHU\WKLQJ�DERXW�WKH�IRRG�LQVHFXULW\�RI�D�GLVWULFW�DW�D�JODQFH��,W�LVQHFHVVDU\�WR�JR�WKURXJK�D�VHULHV�RI�PDSV�DQG�LQWHUUHODWLRQVKLSV�RI�HDFK�DVSHFW�WR�XQGHUVWDQG�WKHFRPSOH[�IRRG�LQVHFXULW\�VLWXDWLRQ��$�PDS�LV�D�JRRG�EHJLQQLQJ�WR�GR�WKLV�
7KH� PDS� WKXV� FDSWXUHV� DQG� VXPPDUL]HV� WKH� GLVWULEXWLRQ� LQ� D� ODUJH� QXPEHU� RI� LQGLFDWRUV�� ,WVKRZV�WKH�W\SRORJ\�RI�WKH�GLVWULFW�ZLWK�HDFK�W\SRORJ\�KDYLQJ�FHUWDLQ�SUREOHPV�LQ�FRPPRQ��:HVKDOO� LOOXVWUDWH�WKHVH�QRW�RQO\�ZLWK�WKH�SDUDPHWHUV�LQFOXGHG�LQ�WKH�PDSSLQJ�LQGH[�EXW�DOVR�ZLWKWKH�KHOS�RI� WKH� LQVLJKWV�JDLQHG�IURP�WKH�SUHFHGLQJ�DQDO\VLV��$Q�DWWHPSW� WR�JR�GHHSHU� LQWR� WKHFDXVHV�RI�IRRG�LQVHFXULW\�ZLWKLQ�WKH�VWDWH�DQG�GLVWULFWV�ZRXOG�UHTXLUH�D�W\SRORJ\�VSHFLILF�WR�WKDWJUDSKLFDO�HQWLW\��(DFK�VWDWH�ZLOO�KDYH�LWV�RZQ�VSHFLILF�VHW�RI�SUREOHPV�
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,W�LV�LPSRUWDQW�WR�QRWH�WKDW�VHYHUDO�RI�WKH�LQGLFDWRUV�SHUWDLQ�WR�WKH�PRVW�YXOQHUDEOH�VHFWLRQV�RIWKH� SRSXODWLRQ� ZLWKLQ� WKH� GLVWULFWV�� 7KH� PDS� OD\V� JUHDWHU� HPSKDVLV� RQ� GHSULYDWLRQ� DQGYXOQHUDELOLW\��+HQFH��WKH�LQGLFDWRUV�FKRVHQ�DUH�QRW�DOZD\V�DYHUDJH�ILJXUHV�IRU�D�SDUWLFXODU�GLVWULFW�7KLV� LV� DQ� LPSRUWDQW� IDFWRU� WR� NHHS� LQ�PLQG�ZKLOH� LQWHUSUHWLQJ� WKH�PDS��$V�KDV� DOUHDG\�EHHQVWUHVVHG�LQ�WKH�SUHYLRXV�FKDSWHUV��WKH�DYHUDJH�PD\�EH�YHU\�GLIIHUHQW�IURP�WKH�SOLJKW�RI�WKH�ORZHVWWHQ�SHU�FHQW��,Q�WKH�IRRG�LQVHFXULW\�PDS��ZH�KDYH�DWWHPSWHG�WR�UHSUHVHQW�GHSULYDWLRQ�UDWKHU�WKDQWKH� DYHUDJH� VWDWXV� RI� D� GLVWULFW�� 7KH� PDS� SDUWLFXODUO\� HPSKDVL]HV� YXOQHUDEOH� SHUVRQV� DQGYXOQHUDEOH� VLWXDWLRQV� DQG� LV� LGHDOO\� VXLWHG� IRU� SURJUDPPH� LQWHUYHQWLRQ� IRU� WKH� SRRU� DQGYXOQHUDEOH�VHFWLRQV�RI�WKH�SRSXODWLRQ��7KH�IRRG�LQVHFXULW\�PDS�RI�5DMDVWKDQ�WKXV�KLJKOLJKWV�WKHVLWXDWLRQV�WKDW�QHHG�SXEOLF�DFWLRQ�DQG�VSHFLILF�LQWHUYHQWLRQV�
7KH�3DWWHUQ�RI�)RRG�,QVHFXULW\7KH�)RRG�,QVHFXULW\�PDS�RI�5DMDVWKDQ�FOHDUO\�VKRZV�WKDW�RQ� WKH�ZKROH��'XQJDUSXU��8GDLSXU�-KDOZDU�DUH� WKH�PRVW� LQVHFXUH�GLVWULFWV�� IROORZHG�E\�7RQN��6LURKL�� -DORUH��%DQVZDUD�� DQG�6DZDL0DGKRSXU��7KH\�DUH�¶SRRU·�LQ�WHUPV�RI�PRVW�RI�WKH�LQGLFDWRUV��7KH�PRVW�IRRG�VHFXUH�GLVWULFWV�DUH6LNDU��%LNDQHU� DQG�&KXUX�� �7KHVH�GLVWULFWV� DUH� JRRG� LQ� WHUPV�RI�PDQ\� LQGLFDWRUV��ZKLFK� FDUU\ZHLJKW�LQ�WKH�LQGH[��7KHUH�DUH�PRGHUDWHO\�IRRG�VHFXUH�GLVWULFWV�VXFK�DV�-RGKSXU��+DQXPDQJDUK�*DQJDQDJHU��%KLOZDUD��-DLSXU��1DJDXU��6DZDL�0DGKRSXU�KDG�HPHUJHG�DV�IRRG�LQVHFXUH�LQ�WHUPVRI� � ERWK� )RRG�$FFHVV� DQG� )RRG�$EVRUSWLRQ� DQG� HPHUJHV� RYHUDOO� )RRG� ,QVHFXUH� LQ� VSLWH� RIEHLQJ�UHODWLYHO\�IRRG�VHFXUH�LQ�WHUPV�RI�IRRG�$YDLODELOLW\��.DUDXOL ZKLFK�ZDV�FDUYHG�RXW�RI�6DZDL0DGKRSXU�LV�LQ�D�VOLJKWO\�EHWWHU�SRVLWLRQ�WKDQ�LWV�SDUHQW�GLVWULFW�
:KDW�ZH�VHH�IURP�WKH�PDS�DUH�WKH�PDMRU�W\SRORJLHV�RI�IRRG�LQVHFXULW\��(DFK�JURXS�RI�GLVWULFWVKDV�D�VHW�RI�VSHFLILF�SUREOHPV�FRPPRQ�WR�LW��1RQH�RI�WKH�GLVWULFWV�LV�LQ�DQ�LGHDO�SRVLWLRQ�RI�EHLQJWRWDOO\�IRRG�VHFXUH��LQFOXGLQJ�6LNDU�DQG�&KXUX��7KH�W\SRORJLHV�DUH�QRW�PHDQW�WR�FHUWLI\�GLVWULFWVDV� ¶JRRG·�RU�WR�WDJ�FHUWDLQ�GLVWULFWV�DV� ¶EDG·��7KH�W\SRORJLHV�VKRZ�WKH�FRPPRQ�SUREOHPV�RI�IRRGDYDLODELOLW\��IRRG�DFFHVV�DQG�IRRG�DEVRUSWLRQ�LQ�WKHVH�GLVWULFWV�
7KH�DQDO\VLV�RI�WKH�SUREOHPV�LV�EDVHG�RQ�PDQ\�PRUH�LQGLFDWRUV��ZKLFK�WHOO�XV�D�PRUH�FRPSOHWHVWRU\��,I�RQH�ZHUH�WR�VWDUW�ZLWK�WKH�PDS�DQG�WKHQ�JR�EH\RQG�WKH�LQGLFDWRUV�RI�WKH�PDS��VHDUFKLQJIRU�DQVZHUV�WR�TXHVWLRQV��WKH�VWRU\�RI�IRRG�LQVHFXULW\�ZRXOG�XQIROG���

�� 7KH�FRUUHODWLRQ�PDWUL[�RI�VL[WHHQ�LQGLFDWRUV�LV�JLYHQ�LQ�$QQH[XUH�����
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,1',&$725�6285&(6
�� 'HILFLW�LQ�SHU�FDSLWD�FHUHDO�SURGXFWLRQ�RYHU�UHTXLUHPHQW��7RWDO�����������

$YHUDJH�FHUHDO�SURGXFWLRQ��IRU�WKH�\HDU���������6WDWLVWLFDO�$EVWUDFW��������3�����.DUDXOL�GDWD�FDOFXODWLRQ�JLYHQ�LQ�WKH�HQG�$YHUDJH� FHUHDO� SURGXFWLRQ�� IRU� WKH� \HDU� ��������$JULFXOWXUDO� 6WDWLVWLFV� ±� S����6HSDUDWH�GDWD�IRU�.DUDXOL�DQG�6�0DGKRSXU�DYDLODEOH�
3URMHFWHG�3ROSXODWLRQ�IRU�WKH�\HDU�������µ����3RSXODWLRQ�6WDWLVWLFDO�$EVWUDFW��5DMDVWKDQ��������3DJH�����6HSDUDWH�GDWD�IRU�.DUDXOL�DQG�6�0DGKRSXU�

�� $YHUDJH�\LHOG�KD�RI�)RRG�*UDLQV�LQ�.JV������������7RWDO�
7RWDO�)RRG�*UDLQ�3URGXFWLRQ�LQ�7RQQHV����������)RU���������IRRG�JUDLQ�SURGXFWLRQ�GDWD ��6WDWLVWLFDO�$EVWUDFW��3DJH������6HSDUDWH�GDWD�IRU�.DUDXOL�DQG�6�0DGKRSXU�DYDLODEOH�)RU���������IRRG�JUDLQ�SURGXFWLRQ�GDWD�GDWD ±�$JULFXOWXUDO�6WDWLVWLFV��5DMDVWKDQ����������3�����6HSDUDWH�GDWD�IRU�.DUDXOL�DQG�6�0DGKRSXU�DYDLODEOH�
7RWDO�$UHD�RI�)RRG�*UDLQ�3URGXFWLRQ����������)RU���������)RRG�*UDLQ�$UHD�3URGXFWLRQ�GDWD ���6WDWLVWLFDO�$EVWUDFW��������3DJH������6HSDUDWH�GDWD�IRU�.DUDXOL�DQG�6�0DGKRSXU�DYDLODEOH���������GDWD ±�$JULFXOWXUDO�6WDWLVWLFV�±�5DMDVWKDQ����������S�����6HSDUDWH�GDWDIRU�.DUDXOL�DQG�6�0DGKRSXU�DYDLODEOH�

�� 6WDQGDUG�'HYLDWLRQ�LQ�UDLQIDOO����������������������5DLQIDOO�GDWD���6WDWLVWLFDO�$EVWUDFW��5DMDVWKDQ��������3DJH�����6HSDUDWH�GDWD�IRU�.DUDXOL�DQG�6�0DGKRSXU�DYDLODEOH������5DLQIDOO�GDWD ��%DVLF�6WDWLVWLFV��5DMDVWKDQ���������3DJH�����6HSDUDWH�GDWD�IRU�.DUDXOL�DQG�6�0DGKRSXU�DYDLODEOH�
�� &RQVXPSWLRQ�RI�&HUHDOV��JP�FX�GD\�������������7RWDO�,QGLD�1XWULWLRQ�3URILOH��±������3DJH������6�0DGKRSXU�GDWD�UHSHDWHG�IRU�.DUDXOL��
���� &RQVXPSWLRQ�RI�PLON�DQG�SURGXFWV��JP�FX�GD\�������������7RWDO�,QGLD�1XWULWLRQ�3URILOH��±������3DJH������6�0DGKRSXU�GDWD�UHSHDWHG�IRU�.DUDXOL��
�� 3HUFHQWDJH�RI�)RUHVW�$UHD�WR�7RWDO�*HRJUDSKLFDO�$UHD������������7RWDO�$JULFXOWXUDO�6WDWLVWLFV��5DMDVWKDQ���������S���	�S����6HSDUDWH�GDWD�IRU�.DUDXOL�DQG�6�0DGKRSXU�DYDLODEOH�



��

�� 3HUFHQWDJH�RI�+RXVHKROGV�EHORZ�SRYHUW\�OLQH���������5XUDO�:)3�5HSRUW��7DEOH����6HSDUDWH�GDWD�IRU�.DUDXOL�DQG�6�0DGKRSXU�DYDLODEOH�
�� 3HUFHQWDJH�RI�6&�	�67�3RSXODWLRQ�WR�7RWDO�3RSXODWLRQ���������7RWDO�+XPDQ�'HYHORSPHQW�5HSRUW��������3DJH�������6HSDUDWH�GDWD�IRU�.DUDXOL�DQG�6�0DGKRSXU�DYDLODEOH�
�� 3HUFHQWDJH�RI�7RWDO�/LWHUDF\���������7RWDO�&HQVXV�RI�,QGLD�������5DMDVWKDQ��SDJH�����6HSDUDWH�GDWD�IRU�.DUDXOL�DQG�6�0DGKRSXU�DYDLODEOH�
����� -XYHQLOH�6H[�5DWLR������DJH����������7RWDO��&HQVXV�RI�,QGLD�������5DMDVWKDQ��SDJH����6HSDUDWH�GDWD�IRU�.DUDXOL�DQG�6�0DGKRSXU�DYDLODEOH�
��� 3HUFHQWDJH�RI�YLOODJHV�QRW�FRQQHFWHG�E\�URDG�WR�WRWDO�YLOODJHV���������7RWDO�+XPDQ�'HYHORSPHQW�5HSRUW��������3DJH�������6HSDUDWH�GDWD�IRU�.DUDXOL�DQG�6�0DGKRSXU�DYDLODEOH�
��� 5RDG�OHQJWK�SHU������SRSXODWLRQ���������7RWDO�&RPSRQHQWV5RDG�OHQJWK�LQ�NP�������+XPDQ�'HYHORSPHQW�5HSRUW�±������3DJH������6HSDUDWH�GDWD�IRU�.DUDXOL�DQG�6�0DGKRSXU�DYDLODEOH�

3URMHFWHG�3ROSXODWLRQ�IRU�WKH�\HDU�������µ���1R�V�6WDWLVWLFDO�$EVWUDFW��5DMDVWKDQ��������3DJH�����6HSDUDWH�GDWD�IRU�.DUDXOL�DQG�6�0DGKRSXU�DYDLODEOH�
��� 3HUFHQWDJH�RI�KROGLQJV�OHVV�WKDQ�����KD������������7RWDO�+XPDQ�'HYHORSPHQW�5HSRUW���������3DJH�������6�0DGKRSXU�GDWD�UHSHDWHG�IRU�.DUDXOL�
���� 3HUFHQWDJH�RI�PDUJLQDO�ZRUNHUV�WR�WRWDO�ZRUNHUV���������7RWDO�+XPDQ�'HYHORSPHQW�5HSRUW�±������3DJH�������6�0DGKRSXU�GDWD�UHSHDWHG�IRU�.DUDXOL��
��� ,QIDQW�0RUWDOLW\�5DWH���������'LVWULFW�ZLVH�YLWDO�UDWHV���7RWDO�+XPDQ�'HYHORSPHQW�5HSRUW�±������3DJH�������6HSDUDWH�GDWD�IRU�.DUDXOL�DQG�6�0DGKRSXU�DYDLODEOH�
���� /LIH�H[SHFWDQF\�DW�%LUWK ��������7RWDO�+XPDQ�'HYHORSPHQW�5HSRUW�±������3DJH�������6HSDUDWH�GDWD�IRU�.DUDXOL�DQG�6�0DGKRSXU�DYDLODEOH�
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��� 3HUFHQWDJH�RI�6WXQWHG�&KLOGUHQ�8QGHU��������������7RWDO��,QGLD�1XWULWLRQ�3URILOH��±������3DJH�������6�0DGKRSXU�GDWD�UHSHDWHG�IRU�.DUDXOL�
��� 3HUFHQWDJH�RI�3RSXODWLRQ�:LWK�&('�,,,���DGXOWV�������%0,�������������7RWDO��,QGLD�1XWULWLRQ�3URILOH��±������3DJH�������6�0DGKRSXU�GDWD�UHSHDWHG�IRU�.DUDXOL�
��� 1XPEHU�RI�SHUVRQV��µ���V��SHU�3+&������������7RWDO�&RPSRQHQWV3URMHFWHG�3ROSXODWLRQ�IRU�WKH�\HDU�������¶���1R�V�6WDWLVWLFDO�$EVWUDFW��5DMDVWKDQ��������3DJH�����6HSDUDWH�GDWD�IRU�.DUDXOL�DQG�6�0DGKRSXU�DYDLODEOH�

1XPEHU�RI�3+&V��7RWDO�����������6WDWLVWLFDO�$EVWUDFW��5DMDVWKDQ��������3DJH������6�0DGKRSXU�GDWD�UHSHDWHG�IRU�.DUDXOL�
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