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DFFHOHUDWHG�HGDSKLF GHVLFFDWLRQ�DW�D�ODQGVFDSH�OHYHO��ZKLFK�PD\�H[SODLQPXFK�RI�WKH YHJHWDWLRQ FKDQJH�HYLGHQW�LQ�WKHVH�DUHDV�
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7KH�$XVWUDOLDQ�DUHDV�LQ�ZKLFK�WKLV�HVVHQWLDOO\�JHRPRUSKLF�PRGHO�RI�FKDQJHKDV�EHHQ�REVHUYHG LQFOXGH�WKH�FKHQRSRG�VKUXEODQGV RI WKH�0XUFKLVRQ�5LYHUIORRGSODLQV LQ�:HVWHUQ�$XVWUDOLD ^0XUFKLVRQ�/DQG�&RQVHUYDWLRQ�'LVWULFW&RPPLWWHH�DQG�WKH�(FRV\VWHP�0DQDJHPHQW�8QLW������������`� DQG�JUDVV\IORRGSODLQV�LQFOXGLQJ�WKH�FRQYHUJHQW�GHOWD�V\VWHPV�RI�WKH�1RUWKZHVW�DQG.LPEHUOH\�UHJLRQV�RI�:HVWHUQ��^3ULQJOH�	�7LQOH\�����������` ^7LQOH\����������`�
&OHDULQJ��ILUH��KHUELFLGHV�DQG�UHVW�IURP�JUD]LQJ�DUH�WUDGLWLRQDOO\�UHFRPPHQGHGUHVSRQVHV�WR�VFUXE�HQFURDFKPHQW�^1REOH�����������`^6FDQODQ�����������`WKDW�UHIOHFW�DQ�DVVXPSWLRQ�WKDW�FDXVDO�IDFWRUV�DUH�ODUJHO\�ZLWKLQ�WKH�ODQGVFDSH�6FUXE�HQFURDFKPHQW�LV�XVXDOO\�H[SODLQHG�LQ�WHUPV�RI�ORFDO LQIOXHQFHV�VXFK�DVJUD]LQJ�SUHVVXUH�RU�ODFN�RI�ILUH�RQ�FRPSHWLWLYH�LQWHUDFWLRQV�ZLWK�JUDVVHV^:DONHU�����������`^$UFKHU�����������`^6FKROHV�	�$UFKHU����������`^6FDQODQ�����������` DQG�VXE�VKUXEV�^%XUQVLGH��+ROP��HW�DO��������`��DOWKRXJK�H[WHUQDOLWLHV�VXFK�DV�FOLPDWH�DUH�FRQVLGHUHG�^6FKROHV�	�$UFKHU����������`^%UHVKHDUV�	�%DUQHV�����������`�
7KH�LGHD�WKDW�JUDVVODQGV�SHUVLVW�GXH�WR�EXIIHULQJ�WKDW�PDNHV�HQFURDFKPHQWXQOLNHO\�LQ�FHUWDLQ�FLUFXPVWDQFHV�^-HOWVFK��:HEHU��HW�DO������������`LV�FULWLFDO�EXW�WKH�SURFHVV�VWDWH�DQG�FRQWURO�SRLQWV�WKDW�HQVXUH�WKDW�EXIIHULQJ�SHUVLVWVQHHG�WR�EH�UHFRJQLVHG DQG�PDQDJHG� 7KH FRQWURO�SRLQWV��EDVH�OHYHOV��PD\�EHORFDO��EXW�WKH\�DUH�MXVW�DV�OLNHO\�WR�EH�VRPH�GLVWDQFH�ZD\��/DQGVFDSH�OHYHOGHVLFFDWLRQ�RI�VRLO�SURILOHV�GXH�WR�GUDLQDJH�LQFLVLRQ KDV�GLUHFW�EHDULQJ�RQ�WKHWUDQVLWLRQ�IURP�WUHHOHVV�JUDVVODQG�WR�VFUXEODQG ^7LQOH\�����������`^7LQOH\����������` DQG�PD\�ZHOO�GULYH�DIIHFWHG�VDYDQQD�V\VWHPV�WR�ZRRG\GRPLQDQFH�RYHU�JUDVVHV�
'LDJQRVLQJ FDWFKPHQW�G\VIXQFWLRQ�LQ�DULG�:HVWHUQ�$XVWUDOLD��DSUHOLPLQDU\�FDVH�VWXG\7RJHWKHU�ZLWK�ORFDO�SDVWRUDOLVWV ^0XUFKLVRQ�/DQG�&RQVHUYDWLRQ�'LVWULFW&RPPLWWHH�DQG�WKH�(FRV\VWHP�0DQDJHPHQW�8QLW������������`��ZH�KDYH�EXLOWD�PRGHO�RI�FDWFKPHQW�G\VIXQFWLRQ��VHH�)LJXUH���IRU�D�VLPSOLILHG�GLDJUDPPDWLFUHSUHVHQWDWLRQ���7KH�PRGHO LQFOXGHV�L��2Q�YDOOH\�VLGHV�



�� 'HVLFFDWLRQ�RI�WKH�0XUFKLVRQ�5LYHU�YDOOH\�VLGHV GULYHQ�E\�LQFLVLRQ�DQGFDQDOLVHG�GUDLQDJH�SDWWHUQV �RIWHQ�DVVRFLDWHG�ZLWK�VWRFN�SDWKZD\V�RXWIURP�LQDSSURSULDWHO\ VLWHG�ZDWHULQJ�SRLQWV���� HIIHFWLYHO\�SHUFKLQJ�PDQ\�VKHHWIORRG�DUHDV RQ�YDOOH\�VLGHV��� OHDGLQJ�WR�GHDWK�E\�GURXJKWLQJ�RI�PXOJD WUHHV RQ�SHUFKHG�LQWHUIOXYHV�LL��,Q�WKH�IOORGSODLQ��� %UHDFKLQJ�RI�URFN�EDUV�DQG�WKH�VXEVHTXHQW�ORZHULQJ�RI�WKH�FKDQQHO�EDVHOHYHO�EHWZHHQ�EUHDFKHG�URFN�EDUV��� ZKLFK�GULYHV PRUH�UDSLG�VXUIDFH GUDLQDJH�RI�IORRGSODLQV�DV�WKH\�EHFRPHSHUFKHG�DERYH�DYHUDJH�IORRG�OHYHOV��� GHHSHU�LQFLVLRQ�RI�ULYHU�FKDQQHOV�DOVR PHDQV�WKDW�JUHDWHU�LQWHQVLW\��OHVVIUHTXHQW��UDLQIDOOV�DUH�UHTXLUHG�WR�LQGXFH�WKH�IORRGLQJ�QHFHVVDU\�WR�ZDWHUIORRGSODLQV��� VXFK�LQIUHTXHQW��EXW�YDVW�DPRXQWV�RI�ZDWHU�SODFH�H[WUHPH�SUHVVXUH�RQ�WKHVXEWOH�VLOOV�WKDW�PDLQWDLQ�WKH�LQWHJULW\�RI�WKH�IORRGSODLQ��OLNH�WKH�IDQ�VLOO LQWKH�*RURQJR]D�HFRV\VWHP���� WKH�LQWHQVH�IORRGZDWHUV�ZRUN�HIILFLHQWO\�LQ�ILQGLQJ�PLQRU�EUHDFKHV�DQGDFFHOHUDWLQJ�JXOO\�UHWUHDW�DQG�H[SDQVLRQ�LQWR�WKH�IORRGSODLQ��� HQVXULQJ�WKDW�WKH�QH[W�IORRG�LV�OHDNHG�PRUH�HURVLYHO\�DQG�UDSLGO\����DFFHOHUDWLQJ�ODQGVFDSH�GHVLFFDWLRQ�WKURXJKRXW PXFK�RI�WKH�FDWFKPHQW IRUDQ\�SDUWLFXODU�VWUHWFK�RI�WKH�ULYHU¶V�EHWZHHQ�VXFFHVVLYH�URFN�EDUV�
:KLOH�HYLGHQFH LQ�$XVWUDOLD�LV�ODUJHO\�REVHUYDWLRQDO�UDWKHU�WKDQ�³VFLHQWLILF´ WKDWVFUXE HQFURDFKPHQW LV UHODWHG�LQWLPDWHO\�ZLWK�ODQGVFDSH�GHVLFFDWLRQFRQVHTXHQW�RI�LQFLVLRQ��RWKHU�HIIHFWV�DUH�DOUHDG\�OLNHO\�DQG�KLJKO\�SUHGLFWDEOH�)RU�H[DPSOH��VRPHWLPHV�WKH�GHQXGDWLRQ�RI�YHJHWDWLRQ�XQGHU�XQUHPLWWLQJJUD]LQJ�VWUHVV��FRPSRXQGHG�E\�D�GHFOLQLQJ�PRLVWXUH�DQG�WRSVRLO HQYLURQPHQW�PD\�OHDG�WR�VFDOGLQJ��VDOLQLVDWLRQ�DQG�VRLO�HURVLRQ�^3ULQJOH�����������`��,Q�WKH0XUFKLVRQ�5LYHU�FDWFKPHQW�ZH�KDYH�QRWHG�W\SLFDO�SDWWHUQV�RI�VFUXEHQFURDFKPHQW�DVVRFLDWHG�ZLWK�JXOO\�V\VWHPV�RII�OHYHH�EDQNV�LQLWLDWHG�E\�VWRFNWUDFNV�DFFHVVLQJ�ULYHU�SRROV��D�SDWWHUQ�UHPLQLVFHQW�RI�WKDW�RFFXUULQJ�LQ�WKHQRUWKHUQ�IORRGSODLQ�JUDVVODQGV PHQWLRQHG�SUHYLRXVO\��7KH�FOXH�WR�WKHVHSURFHVVHV�LV�WKH DJH�VL]H�GLVWULEXWLRQ RI�SODQW�IXQFWLRQDO�W\SHV��:KHQ�VFUXEVSHFLHV�KDYH�FOHDU�SDWWHUQV�RI�WRSRJUDSKLF�HQFURDFKPHQW�H[SUHVVHG�E\LQFUHDVLQJO\�VPDOOHU�\RXQJHU�SODQWV�VXEWO\�GRZQVORSH��WKHUH�LV�VWURQJHYLGHQFH�WKDW�FKDQJH�LV�EHLQJ�GULYHQ�E\�ELRSK\VLFDO�LQWHUDFWLRQV��UDWKHU�WKDQJUD]LQJ�SHU�VH�
:H�KDYH�DOVR�VHHQ�YDVW�DUHDV�RI�IORRGSODLQV�WKDW�RQFH�VXSSRUWHG�FKHQRSRGVKUXEODQGV�^&XUU\��3D\QH��HW�DO�����������` QRZ�FRQWDLQLQJ�H[WHQVLYH�VFDOGHGDUHDV�LQWHUVSHUVHG�ZLWK�VFUXE�GRPLQDWHG�VDQG\�DFFXPXODWLRQV��2QO\�ZKHQ�DQLQFLVLRQ�EUHDFKHV�WKH�VDOLQH�VFDOGHG�IODWV�GR�SHUHQQLDO�VKUXE VSHFLHV�FRORQLVH�LQLWLDOO\�ZLWKLQ�WKH�H[SDQGLQJ�WULEXWDU\�JXOO\�V\VWHP �GXH�WR�EHWWHU�PRLVWXUHFRQGLWLRQV�DQG�GHFUHDVH�RI�VRGLXP��
,PSOLFDWLRQV�IRU�UHVWRULQJ�UDQJHODQGV:H�DFNQRZOHGJH�WKDW�LQFUHDVLQJ�UHVLVWDQFH�WR�IORZV�RI�ZLQG�DQG�ZDWHU�E\PDLQWDLQLQJ�JURXQG�REVWUXFWLRQ�^7RQJZD\�	�+LQGOH\����������` ZLOO�UHWDUGODQG�VXFFHVVLRQ�SURFHVVHV�DQG�DLG�ORFDO�UHVWRUDWLRQ��/RFDO�UHVWRUDWLRQ�LQFDQDOLVHG�FDWFKPHQWV�ZLWK�QHVWHG�SDWWHUQV�RI�ORZHUHG�ORFDO�EDVH�OHYHOV�KDV



RFFXUUHG�GXULQJ�UXQV�RI�JRRG�VHDVRQV ^:DWVRQ�	�7KRPDV�����������`�+RZHYHU�ZH�EHOLHYH�WKDW�WKH�IXQGDPHQWDO�FKDQJHV�ZURXJKW�E\�ODQGVFDSHLQFLVLRQ�SUHYDLO�DV�DQ�XQGHUO\LQJ�LQIOXHQFH�WRZDUGV�LQFUHDVLQJ�GHVLFFDWLRQ��:HFRQWHQG�WKDW�HIIHFWLYH UDQJHODQG�UHVWRUDWLRQ�UHTXLUHV�WKDW�EDVH�OHYHOV�DUHUHVWRUHG�VXFK�WKDW�WKH�WHQGDQF\�IRU�GHVLFFDWLRQ�LV�DGGUHVVHG�LQ�D�VWHS�ZLVHIDVKLRQ�GRZQ�WKH�FDWFKPHQW��7KLV�JHRPRUSKLF�DSSURDFK�ZLOO�DGGUHVV�SULPDU\FDXVHV�DW�PXOWLSOH�VFDOHV �DW�QHVWHG�EDVH�OHYHOV� DQG�HQDEOH HIIHFWLYHUHVWRUDWLRQ�RI�SURGXFWLYH�ERWWRPODQGV�
2XU�KLHUDUFKLFDO�JHR�HFRORJLFDO DSSURDFK LV�LQ�VWURQJ�FRQWUDVW�WR�WKH�DOPRVWVROH�IRFXV�RQ�LQWHQVLYH�PHFKDQLFDO�LQWHUYHQWLRQ�DW�WKH�SRLQWV�GLVSOD\LQJ�ZRUVWV\PSWRPV��VRPHWLPHV�IDU�UHPRYHG�IURP�LQFLVLRQV FDXVLQJ GHVLFFDWLRQ�DQGG\VIXQFWLRQ ^+DFNHU�����������`�
(FRORJLFDO�UHVWRUDWLRQ�RI�ZLGHO\�G\VIXQFWLRQDO�UDQJHODQGV�PD\�QHHGFRPELQDWLRQV�RI�ILUH��KHUELFLGHV�DQG�VSHFLDO�JUD]LQJ�PDQDJHPHQW��+RZHYHU�ZH�VXJJHVW�WKDW�WKHVH�DUH�VHFRQGDU\�DFWLYLWLHV��6\PSWRPV�PDQDJHPHQW�ZLOOFRQWLQXH�WR�EH�D�GLVKHDUWHQLQJ�DGGLFWLRQ�EHFDXVH�LW�LV�LQ�FRQIURQWDWLRQ�ZLWKLQH[RUDEOH�ODQG�VXFFHVVLRQ�SURFHVVHV�WKDW�LQFUHDVLQJO\�FKDQJH�WKH�ORFDOFRQGLWLRQV�IRU�SODQW�JURZWK WKURXJK�SRVLWLYH�IHHGEDFN�ORRSV�^:KLVHQDQW����������`�
7KURXJK�WKH�³(08�([HUFLVH´�^3ULQJOH�	�7LQOH\�����������`��ZH�UHFRPPHQGORZ�LQSXW�DSSURDFKHV�DW�VWUDWHJLFDOO\�ORFDWHG�SRLQWV�RI�LQWHUYHQWLRQ�DW�QDWXUDOGUDLQDJH�ERWWOH�QHFNV��VWDUWLQJ�IURP�WKH�VRXUFH�DUHDV�DQG�ZRUNLQJ�GRZQZDUGVLQ�RUGHU�WR�KDUQHVV�QDWXUDOO\�RFFXUULQJ�SURFHVVHV�WR�GULYH�UHVWRUDWLRQ�IURPZLWKLQ�
,PSOLFDWLRQV�WR�UHVHDUFK DQG�PDQDJHPHQW:H�FRQWHQG�WKDW�D�FRQWLQXHG�IDLOXUH�WR�ORRN��RU�VWDUW�IURP��KLJKHU�LQ�WKHKLHUDUFK\�RI�HFRORJLFDO�SDWWHUQV�DQG�SURFHVVHV�^$OOHQ��2
1HLOO��HW�DO����������` VHYHUHO\ OLPLWV RXU�XQGHUVWDQGLQJ�RI�UDQJHODQG�G\QDPLFV�DQG�KRZ�WRPDQDJH��PRQLWRU�DQG�UHVWRUH�UDQJHODQG�HFRV\VWHPV��:H�VXJJHVW�WKDW�ORFDOGLVUXSWLRQ�RI�KLJKHU�OHYHO�JHRPRUSKLF�SURFHVVHV�DW�FULWLFDO�FRQWURO�SRLQWV�LQFDWFKPHQWV�RIWHQ�HQWUDLQ�IDU�UHDFKLQJ�SK\VLFDO�ODQG�VXFFHVVLRQ�SURFHVVHVWKDW�GULYH�WUDQVLWLRQV�LQ�YHJHWDWLRQ��,QGHHG��WKHVH�WUDQVLWLRQV�PD\�LQYROYHFRPSOHWH�HFRV\VWHP�UHSODFHPHQW�IURP�JUDVVODQGV�WR�VDYDQQD�RU�WKLFNHWV�DQGIRUHVW��'HVSLWH�VXEVWDQWLDO�HIIRUW��WKHVH�WUDQVLWLRQV�KDYH�QRW�JHQHUDOO\�EHHQUHYHUVHG�HIIHFWLYHO\�E\�WUDGLWLRQDO�DJURQRPLF�DSSURDFKHV�WR PDQDJHPHQW RIV\PSWRPV±�LQ�RXU�YLHZ�ODUJHO\�EHFDXVH�RI�DQ�H[FHVVLYH�IRFXV�RQ�VLWH�EDVHGSUREOHPV�ZLWKRXW�GXH�UHJDUG�WR�JHRPRUSKLF DQG�FDWFKPHQW FRQWH[W�DQGUHVXOWDQW�ODQGVFDSH�SURFHVVHV�
)RU�LQVWDQFH RQ�%LOODEDORQJ�VWDWLRQ LQ�WKH�0XUFKLVRQ�5LYHU�FDWFKPHQW��D�PL[�RILQWHUYHQWLRQ�VWUDWHJLHV�KDG�DOO�IDLOHG�WR�UHVWRUH�SHUHQQLDO�YHJHWDWLRQ�DQGODQGVFDSH�IXQFWLRQ�WR�D�IORRG�RXW�SODLQ� :KHQ�D�JURXS�RI�SDVWRUDOLVWV�DQGHFRORJLVWV�WUDYHOOHG�XS�VORSH��ZH�TXLFNO\�DJUHHG WKDW�WKH�IORRGSODLQ�FRXOG�RQO\EH�UHVWRUHG�ZKHQ WKH�ZDWHU�IORZV�RQWR�LW�KDG�EHHQ�FDOPHG� )ORRGSODLQLQWHUYHQWLRQ�EHFDPH�DQ�HYHQWXDO��UDWKHU�WKDQ�IRFDO�REMHFWLYH ^0XUFKLVRQ�/DQG



&RQVHUYDWLRQ�'LVWULFW�&RPPLWWHH�DQG�WKH�(FRV\VWHP�0DQDJHPHQW�8QLW�����������`�
:H�VXJJHVW�WKDW�DQ KLHUDUFKLFDO��JHR�HFRORJLFDO�DSSURDFK�LV�UHTXLUHG�LQPDQDJLQJ�UDQJHODQG�HFRV\VWHPV��7KDW�LV��UDWKHU�WKDQ�VWDUWLQJ�DW�WKH�ILQHVWVFDOHV��DQG�VFDOLQJ�XSZDUGV�WR�H[SODLQ�V\VWHP�EHKDYLRXU�^/XGZLJ��%DVWLQ��HWDO������������`��ZH�VXJJHVW�WKDW�WKH�V\VWHP�RI�LQWHUHVW�QHHGV�ILUVW�WR�EHGHILQHG�ZLWKLQ�LWV�EURDGHU�FRQWH[W�^7LQOH\�����������`��7KHQ�LW�FDQ�EHDVVHVVHG�LQ�WHUPV�RI�QHVWHG�KLHUDUFKLHV�RI�NH\�FRPSRQHQWV�DQG�LQWHUDFWLRQV^2
1HLOO��'H$QJHOLV��HW�DO������������`�
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