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$� MRLQW� ,UDQLDQ�,WDOLDQ� DUFKDHRORJLFDO� WHDP� VWDUWHG� WKH� DFWLYLWLHV� LQ�

WKH� % ã S U� FLW\� LQ� )DUV� UHJLRQ� LQ� 1RYHPEHU� ������� 7KH� ZRUN� KDV� EHHQ�
��:H�WDNH�WKH�RFFDVLRQ�KHUH�WR�H[SUHVV�RXU�GHHSHVW�WKDQNV�WR�WKH�'LUHFWRU�RI�WKH�5HVHDUFK�
&HQWHU�RI�WKH�,UDQLDQ�&XOWXUDO�+HULWDJH��+DQGLFUDIW�DQG�7RXULVP�2UJDQL]DWLRQ��5,&77+2��
'U�� 3DULVD�0RKDPPDGL� IRU� KHU� NLQG� LQWHUHVW� WR� RXU� DFWLYLWLHV� DQG� WR� WKH� 'LUHFWRU� RI� WKH�
,UDQLDQ�&HQWHU�RI�$UFKDHRORJLFDO�5HVHDUFK��,&$5��'U��$EEDV�0RJDGGDP��DQG�0UV��6XVDQ�
&KHUDJFKL�� UHVSRQVLEOH� RI� WKH� RIILFH� RI� WKH� ,QWHUQDWLRQDO� DIIDLUV� RI� 5,&77+2�� )RU� WKH�
VFLHQWLILF�DVSHFWV�VSHFLDO�WKDQNV�DUH�GXH�WR�'U��0RVD\\HE�$PLUL��WKH�FR�DXWKRU�RI�WKLV�UHSRUW�
ERWK�IRU�KLV�VFLHQWLILF�UROH�DQG�WKH�TXDOLWDWLYH�DQG�IULHQGO\�RSHUDWLRQDO�SDUWLFLSDWLRQ�WR� WKH�
ZRUN� DFWLYLWLHV�� 0RKDPPDG� 5H]D� 0RLQL� 'LUHFWRU� RI� ,&++72�� .D]HUXQ� 0RKDPPDG�
.KDOLO� 0DKPRXGL� RI� ,&++72�� % ã S U� %DWWXO� .KRVUDYL� ,&++72�� %LãDS U�� 7KH�
UHDOL]DWLRQ� RI� WKH� ZRUN� IURP� WKH� ,WDOLDQ� VLGH� KDV� EHHQ� SRVVLEOH� WKDQNV� WR� WKH� SDUWLFXODU�
DYDLODELOLW\� RI� WKH�0LQLVWHUR� ,WDOLDQR� GHJOL� $IIDUL� (VWHUL� �0$(��� GHOO¶,VWLWXWR� ,WDOLDQR� SHU�
O¶$IULFD� H� O¶2ULHQWH� �,V,$2�� DQG� KLV� ODWH� 3UHVLGHQW� 3URI�� *KHUDUGR� *QROL�� 812� DQG� LWV�
5HFWRU� 3URI�� /LGD� 9LJDQRQL� DQG� WKH� VWDII� RI� LWV� 2IILFH� RI� ,QWHUQDWLRQDO� 5HODWLRQV�� LQ�
SDUWLFXODU�'U��0DULQD�*XLGHWWL�DQG�'U��1LFROHWWD�'H�'RPLQLFLV��7KH�VFLHQWLILF�DQG�WHFKQLFDO�
VXSSRUW� KDV� EHHQ� JUDQWHG� E\� WKH�&HQWUR� ,QWHUGLSDUWLPHQWDOH GL� 6HUYL]L� SHU� O¶$UFKHRORJLD�
�&,6$���812�DQG�IRU�WKDW��KHDUWIHOW� WKDQNV�DUH�GHYRWHG�WR�IRUPHU�3UHVLGHQW�3URI��5RGROIR�



% ã S U�DQG�LWV�WHUULWRU\��)DUV��,UDQ����)LUVW�,QWHULP�5HSRUW������$UFKDHRORJLFDO�&DPSDLJQ���

SRVVLEOH�WKDQNV�WR�WKH�FROODERUDWLRQ�RI�5&,&++72�DQG�,&$5�RI�,&++72��
WKH�ORFDO�EDVH�RI� WKH�VDPH�,QVWLWXWLRQV�RI� WKH�,VODPLF�5HSXEOLF�RI�,UDQ��DQG�
0$(�DQG�812�RI�,WDO\���

7KH� ILHOG� SURMHFW� LV� DLPHG� DW� DQDO\VLQJ� WKH�ZD\V� DQG� WKH�PRGHV� LQ�
ZKLFK�DQ�XUEDQ�DUHD� VXFK�DV� WKDW�RI�% ã S U�ZDV� ILUVWO\�SODQQHG��GHVLJQHG�
DQG�EXLOW��LQ�FRQVLGHUDWLRQ�RI�WKH�SDUWLFXODU��

�� KLVWRULFDO� LPSRUWDQFH� RI� WKH� FLW\� �EXLOW� DQG� IRXQGHG� E\� WKH�
6DVDQLDQ� NLQJ� âDKS U� ,� LQ� WKH� �UG� FHQWXU\�$'� DQG� OLYLQJ� DW�
OHDVW�XQWLO�WKH���WK�FHQWXU\�$'�LQ�,VODPLF�SHULRG����

�� JHR�PRUSKRORJLFDO� DQG� ODQGVFDSH� FRPSOH[LW\� RI� WKH� WHUULWRU\�
ZKHUH� WKH� FLW\� LV� ORFDWHG� >D� SODLQ�� D� ULYHU� �âDKS U��� ZDWHU�
VRXUFHV��6DU E�H�$UGDã U��6DU EãLU��DW�1RUWK�� HãPHK�\H�6 V Q�
DW� (DVW� DQG� 6DU E�H� 'RNKWDU Q� DW� 6RXWK�� WKH� FDYH� �âDKS U��
&DYH�@� �)LJ���� LQ� WKH� JHRJUDSKLF� FRQWH[W� RI� WKH� .D]HUXQ�
.DUVWLF�$TXLIHU�DUHD��0LODQRYLF��$JKLOL�������&DOPDUG��������

�� ULFK� DUWLVWLF�� HSLJUDSKLF� DQG� LFRQRJUDSKLF� GRFXPHQWDWLRQ�
GLVWULEXWHG�LQVLGH�DQG�RXWVLGH�WKH�FLW\��DORQJ�WKH�ULYHU�ZLWK�VL[�

)DWWRYLFK�� WKH� FROOHDJXH� 3URI�� ,UHQH� %UDJDQWLQL�� 'U�� $QGUHD� '¶$QGUHD� DQG� 'U�� 5RVDULR�
9DOHQWLQL�� $� SDUWLFXODU� WKDQN� LV� DOVR� GXH� WR� 'U�� *LXOLR� 0DUHVFD� �3K'�� IRU� KLV� KHOS� DV�
WUDQVODWRU� DQG� DQ\� RWKHU� RUJDQL]DWLRQDO� W\SH� RI� VXSSRUW� DV� ZHOO� DV� IRU� KLV� VFLHQWLILF�
FRQWULEXWLRQ� IRU� WKH� SKRWRJUDSKLF� DQG� WRSRJUDSKLF� GRFXPHQWDWLRQ� RI� WKH� DUFKDHRORJLFDO�
HYLGHQFHV�ZLWK�*36�DQG�GLJLWDO�FDPHUD�� WR�'U��(Q]R�&RFFD� �3K'�FDQGLGDWH�DW�8QLYHUVLWj�
GHJOL� 6WXGL� GL� )HUUDUD� DQG� 5HVHDUFK� )HOORZ� DW� 812�� IRU� KLV� VFLHQWLILF� DWWLWXGH� DQG�
WRSRJUDSKLF� VXUYH\�ZLWK� WKH�*36�7ULPEOH������������/DVW�EXW�QRW� OHDVW�PDQ\� WKDQNV� DUH�
DOVR�GXH�WR�0U��+RMMDWROODK�$WWDL��0U��%HKQDP�$VNDUL�DQG�0U��$OL�.DVKNRXOL��DQG�WR�0U��
$EG�DO�$]LP�-RVKDQ��,&++72��.D]HUXQ�
Ϯ 7KLV� DFWLYLW\� IROORZV� WZR� \HDUV� RI� ORQJ� RUJDQL]DWLRQDO� SUHSDUDWLRQ� ������������ IRU� WKLV�
QHZ�DUFKDHRORJLFDO�SURMHFW�RI�,UDQLDQ�,WDOLDQ�FROODERUDWLRQ��WKURXJKRXW�IULHQGO\�DQG�LQWHQVH�
FRQWDFWV� ZLWK� 'UV�� +DVDQ� )D]HOL� 1DVKOL�� $UDVK� /DVNKDUL�� 6H\\HG� 0RKDPPDG�
0LUHVKNKDQGDUL��IRUPHU�GLUHFWRUV�RI�,&$5��WKH�$PEDVVDGRU�RI�,WDO\�$OEHUWR�%UDGDQLQL��WKH�
FXOWXUDO� DWWDFKp� RI� WKH� (PEDVV\� RI� ,WDO\� 3URI�� &DUOR� &HUHWL�� D� ZULWWHQ� PHPRUDQGXP� RI�
8QGHUVWDQGLQJ�RQ�-RLQW�$UFKDHRORJLFDO�5HVHDUFK�&ROODERUDWLRQV�DQG�3URJUDPV�VLJQHG�E\�
0U��$KPDG�0LU]D�.RVKQHYLV�IRUPHU�GLUHFWRU�RI�5&,&++72�DQG�,V,$2�LQ�$SULO������
��7KH�FLW\�ZDV�DQ DQFLHQW�DQG�PHGLHYDO�WRZQ�LQ�) UV��DQG�WKH�DGPLQLVWUDWLYH�FHQWUH�RI�RQH�RI�
WKH�GLVWULFWV�LQ�WKH�SURYLQFH�RI�) UV�LQ�6DVDQLDQ�,UDQ�
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GLIIHUHQW�URFN�UHOLHIV��>WKH�,�� WKH�HDUOLHVW��FHOHEUDWLQJ�YLFWRULHV�
��7KH�UR\DO�URFN�UHOLHIV��RQ�FOLIIV��IODQN�WKH�7DQJ�H� RZJ Q�VWUHDP�>RQH�PHDQLQJ�RI�ZKLFK�
DV�³*RUJH�RI�WKH�3ROR�JDPH´ RU�³9DOOH\�RI�WKH�3ROR�JDPH´ ZRXOG�VXJJHVW�WKH�SUDFWLFH�RI�WKH�
WKDW� JDPH� LQ� WKH� YDOOH\�� L�H�� LQ� WKH� FLW\� �*KLUVKPDQ� ������ ���� ���� ���� EXW� DQRWKHU��PRUH�
SODXVLEOH� PHDQLQJ� DV� ³QRGH� FURVVLQJ´� ZRXOG� LQVWHDG� LQGLFDWH� RQO\� DQ� HODERUDWH� DQG�
FRPSOH[�LWLQHUDU\�ULYHU¶V�SRLQW��9DQGHQ�%HUJKH�������*KLUVKPDQ������@�DQG�WKUHH�RI�WKHP�
SHUWDLQ�WR�âDKS U�,�KLPVHOI��7KH�HDUOLHVW��RQ�WKH�OHIW�EDQN�RI�WKH�ULYHU��FRQVLVWV�RI�D�VFHQH�RI�
LQYHVWLWXUH�DQG�WULXPSK�H[HFXWHG�LQ�D�FKDUDFWHULVWLF�VW\OH�RI�WKH�SHULRG�RI�$UGDã U�,����������
$'���âDKS U� UHFHLYHV� D� GLDGHP�ULQJ� IURP�2KUPD]G�� ERWK� ILJXUHV� DUH�PRXQWHG�� WKH� JRG¶V�
KRUVH� WUDPSOHV�D�SURQH� ILJXUH�� LQWHUSUHWHG�DV�$KULPDQ��EHQHDWK� LWV�KRRYHV��DQG� WKH�NLQJ¶V�
KRUVH� WUDPSOHV� WKH� VODLQ� 5RPDQ� (PSHURU� *RUGLDQ� ,,,�� 3KLOLS� WKH� $UDE�� NQHHOLQJ� DQG�
VXSSOLDQW�� LV� WKH� RQO\� RWKHU� ILJXUH� UHSUHVHQWHG� �+HUUPDQQ�� ������ �������� 7KH� 5RPDQ�
(PSHURU�9DOHULDQ�LV�QRW�SUHVHQW�DQG�WKLV�HOHPHQW�OHG�RQH�WR�WKLQN�WKDW�WKH�UHOLHI�VKRXOG�EH�
GDWHG�EHIRUH�KLV�GHIHDW� LQ�����$'��SHUKDSV�HYHQ�EHIRUH� WKH�IRUPDO� IRXQGDWLRQ�RI� WKH�FLW\�
�)LJ�� ���� âDKS U¶V� WZR� RWKHU� UHOLHIV� GR� LQFOXGH�9DOHULDQ�� WKH� ILUVW�� ORFDWHG� RQ� D� VKHOWHUHG�
FRQFDYH�VXUIDFH�FDUYHG�LQ�WKH�FOLII�RQ�WKH�ULJKW�EDQN�RI�WKH�ULYHU��UHIOHFWV�D�QHZ�IRUPXOD�IRU�
WKH�UHSUHVHQWDWLRQ�RI�D�WULXPSK��LQ�WKH�FHQWHU�WKH�PRXQWHG�NLQJ�UHFHLYHV�WKH�GLDGHP�IURP�D�
SXWWR� DQG� QRW� GLUHFWO\� IURP� WKH� JRG� �D� SRVVLEOH� ERUURZLQJ� IURP� ZHVWHUQ� LFRQRJUDSK\���
*RUGLDQ� LV� VKRZQ� EHQHDWK� WKH� KRUVH¶V� KRRYHV� DQG� 3KLOLS� NQHHOLQJ�� ZKLOH� âDKS U� JUDVSV�
9DOHULDQ�E\� WKH� IRUHDUP��7LHUV�RI�KRUVHPHQ� IODQN� WKLV� VFHQH��6DUIDU ]� ������� ILJ������KDV�
UHYHDOHG� DQRWKHU� UHJLVWHU� RI� KRUVHPHQ� DORQJ� WKH� ERWWRP� RI� WKH� UHOLHI�� $FFRUGLQJ� WR�
+HUUPDQQ���������5RPDQ�LQIOXHQFH�DFFRXQWV�IRU� WKH� OLYHO\�VW\OH�RI� WKLV�UHOLHI�� WKRXJK�VKH�
EHOLHYHV� WKH� IRUPDW� UHSUHVHQWV� WKH� FRQWLQXDWLRQ� RI� DQ� DQFLHQW� 1HDU� (DVWHUQ� IRUPXOD� IRU�
GHSLFWLQJ� VHYHUDO� HYHQWV� LQ� D� VLQJOH� FRPSRVLWLRQ� �)LJ�� ���� 7KH� FHQWUDO� YLFWRU\� VFHQH� LV�
UHSHDWHG� RQ� D� ODUJHU� VFDOH� LQ� WKH� WKLUG� UHOLHI�� RQ� WKH� OHIW� EDQN�� DOZD\V� E\� +HUUPDQQ�
FRQVLGHUHG� D� FRS\� RI� WKH� VHFRQG�� ,Q� WKLV� UHOLHI� �)LJ�� ���� âDKS U� DQG� WKH� WKUHH� GHIHDWHG�
HQHPLHV�DUH�UHSUHVHQWHG�DV�EHIRUH��FRXUWLHUV�DQG�KRUVHPHQ�DUH�DUUD\HG�LQ�WZR�VLGH�UHJLVWHUV�
�0DULFT� ������ �� U�� ������ ��������%DFN� ������ ����������2I� WKH� WKUHH� UHPDLQLQJ�6DVDQLDQ�
UHOLHIV��DOO�RQ�WKH�ULJKW�EDQN��WKH�ILUVW�DQG�VHFRQG�UHSHDW�WKH�ROGHU�LQYHVWLWXUH�IRUPXOD��,Q�WKH�
ILUVW��)LJ������%DKU P�,��U����������LV�VKRZQ�IDFH�WR�IDFH�ZLWK�2KUPD]G��DQG�ERWK�ILJXUHV�DUH�
PRXQWHG��$W�D� ODWHU�GDWH�1DUVHK��%DKU P¶V�\RXQJHU�EURWKHU����������$'��VXEVWLWXWHG�KLV�
RZQ�QDPH�RQ�WKH�UHOLHI��+HU]IHOG������������0DF.HQ]LH��������:KHQ�6DUIDU ]��������ILJV��
������� FOHDUHG� D� VWRQH� FRQGXLW� DZD\� IURP� WKH� IRRW� RI� WKH� UHOLHI�� D� SUHYLRXVO\� XQNQRZQ�
ILJXUH�ZDV� UHYHDOHG�SURVWUDWH�EHQHDWK� WKH�NLQJ¶V�KRUVH��7KLV� ILJXUH��ZKLFK�PD\�DOVR�EH� D�
ODWHU�LQVHUWLRQ��KDV�EHHQ�YDULRXVO\�LQWHUSUHWHG�DV�1DUVHK¶V�GHIHDWHG�QHSKHZ��%DKU P�,,,��RU�
WKH� ODWWHU¶V� VXSSRUWHU�:DKQ P�� WKH� HYLO� FRXQFLORU� RI�%DKU P� ,,,�� VXSSRUWHG�E\� ³$KULPDQ�
DQG�WKH�GHYLOV´��+HUUPDQQ�����������+XPEDFK�DQG�6NM UY¡������������,,,�����������,,,����
�������� 7KH� VHFRQG� UHOLHI� UHSUHVHQWLQJ� %DKU P� ,,� �U�� ��������� VKRZV� WKH� NLQJ� PRXQWHG�
UHFHLYLQJ� WKH� VXEPLVVLRQ� RI� D� SDUW\� RI�$UDEV� RQ� IRRW� EHIRUH� KLP� �)LJ�� ���� 7KH� WKLUG� LV� D�
UDWKHU� FUXGH� YLFWRU\� UHOLHI� RI� âDKS U� ,,� �JUDQGVRQ� RI� 1DUV K�� ������� $'��� WKH� NLQJ� LV�
IURQWDOO\�VHDWHG�RQ�D�WKURQH�ZKLOH�LQ�WKH�UHJLVWHUV�WR�WKH�VLGH�YDULRXV�WURSKLHV�DUH�SUHVHQWHG�
WR�KLP��)LJ������&DUHIXO�REVHUYDWLRQV�E\�+HUUPDQQ������������KDYH�SURGXFHG�HYLGHQFH�WKDW�
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RI� âDS U� ,��� WKH� ,,� DQG� WKH� ,,,� �FRPPHPRUDWLQJ� WKH� GHIHDW� RI�
9DOHULDQ���WKH�,9��SRUWUD\LQJ�DQ�$UDE�HPEDVV\�WR�%DKU P�,,���
WKH�9��'HGLFDWLRQ�RI�%DKU P�,��DQG�WKH�9,��9LFWRU\�RI�âDS U�
,,�@�� WKH�IDPRXV�VWDWXH�RI�WKH�NLQJ�âDKS U�,�LQ�D�FDYH��)LJ�����
DQG� WKH� LQVFULSWLRQ� LQ�PLGGOH�3HUVLDQ� DQG�3DUWKLDQ�RQ�RQH�RI�
WKH�FHOHEUDWLYH�FROXPQV�LQ�WKH�FLW\���

�� XQLTXH� DQG� LPSUHVVLYH� DUFKLWHFWRQLF� DQG� XUEDQ� HYLGHQFHV�
DPRQJ�ZKLFK� WKH�FDVWOHV� �4DOµH�\H�'RNKW U��4DOµH�\H�3HVDU���
WKH� FLW\� �% ã S U��� ZKHUH� D� SDODFH�� D� UHOLJLRXV� EXLOGLQJ�
LQWHUSUHWHG� DV� GHGLFDWHG� WR� WKH� IHPDOH� 6DVDQLDQ� GLYLQLW\�
$Q K WD��� D�0RVTXH� DQG�D�0DGUDVD�RI� WKH� HDUO\� ,VODPLF� WLPH�
KDYH�EHHQ�LGHQWLILHG��

WKLV� UXGH� VWRQH� FDUYLQJ� VHUYHG� VLPSO\� DV� WKH� EDVH� IRU� ZKDW� ZRXOG� KDYH� EHHQ� D� PRUH�
HODERUDWH�SDLQWHG�SODVWHU�VXUIDFH��D� WHFKQLTXH�IDPLOLDU� LQ� WKH�UHDOP�RI� WKH�.XVKDQV��ZKHUH�
âDKS U�FRQGXFWHG�H[WHQVLYH�FDPSDLJQV��+HUPDQQ��������������&IU��UHFHQWO\�&DQHSD��������
���������
��$�YLVLW�WR�% ã S U�E\�âDKS U�LQ�WKH���WK�\HDU�RI�KLV�UHLJQ�PD\�UHIOHFW�WKH�GDWH�ZKHQ�WKH�
FLW\� ZDV� FRPSOHWHG�� 7KLV� YLVLW� ZDV� UHFRUGHG� E\� WKH� VFULEH� $SVµ\� LQ� D� ELOLQJXDO� �0LGGOH�
3HUVLDQ� DQG� 3DUWKLDQ�� LQVFULSWLRQ� RQ� RQH� RI� D� SDLU� RI� FROXPQV� IRUPLQJ� SDUW� RI� D�
FRPPHPRUDWLYH� PRQXPHQW� ORFDWHG� DW� WKH� PDLQ� LQWHUVHFWLRQ� LQ� WKH� FHQWUH� RI� WKH� FLW\�
�*KLUVKPDQ� ������ ��������%DFN� ������ ��������ZLWK� QRWHV� S�� ������ 7KH� HYHQW�PXVW� KDYH�
RFFXUUHG� DURXQG� WKH� ����� ,Q� WKH� &RSWLF� WUDQVODWLRQ� RI� WKH� DXWRELRJUDSK\� RI� 0 Q ��
FRQWHPSRUDU\�RI�âDKS U��LW�LV�UHSRUWHG�WKDW�WKH�NLQJ�IHOO�VLFN�ZKLOH�RQ�D�YLVLW�WR�% ã S U�DQG�
GLHG�WKHUH��3RORWVN\����������OO���������*KLUVKPDQ�����������Q�����
�� 0HGLHYDO� KLVWRULHV� FRQWDLQ� WUDGLWLRQV� DERXW� % ã S U� �6FKZDU]� ����������� ��������
WHPSWLQJ��IRU�H[DPSOH��WR�LGHQWLI\�WKH�EODFN�IODJVWRQHV�WKDW�0RTDGG V ��FD������������������
����� UHSRUWHG� LQ� WKH� FLWDGHO� 0RVTXH� ZLWK� WKH� �UG�FHQWXU\� PRVDLF� SDYHPHQW�� *KLUVKPDQ�
UHFRUGHG�D�GDPDJHG�EODFN�IODJVWRQH�DGMDFHQW�WR�WKH�PRVDLFV��$�JUHDW�VWDWXH�RI�D�NLQJ�IRXQG�
LQ�D�FDYH�KLJK�DERYH�WKH�JRUJH��*KLUVKPDQ���������������PD\�EH�WKH�FRORVVDO�VWDWXH�LQ�D�
ZLQG���DQG�UDLQ���VZHSW�FDYH�PHQWLRQHG�E\�0RTDGG V �RQ�WKH�ZD\�WR�1RZEDQGDJ Q��������
��������� 0RTDGG V � DOVR� UHIHUUHG� ������� ����� WR� D� EODFN� VWDWXH�� ODUJHU� WKDQ� OLIH� VL]H��
VWDQGLQJ�LQ� WKH�URDG�DW�% ã S U��LW�PD\�KDYH�EHHQ�WKH�VDPH�VWDWXH��SDKLNDU��UHIHUUHG�WR�LQ�
$SVµ\¶V�LQVFULSWLRQ�DQG�UHSUHVHQWHG�E\�WKH�UHPDLQV�RI�D�SOLQWK�H[FDYDWHG�LQ�WKH�PRQXPHQW�
DW� WKH� PDLQ� LQWHUVHFWLRQ� RI� WKH� FLW\� �6DOOHV� DQG� *KLUVKPDQ� ������� ,Q� WKH� ��WK� FHQWXU\�
0RVWDZI � ������� ����� �HG��� /H� 6WUDQJH� ������ �������� UHSRUWHG� D� FRORVVDO� EODFN� VWDWXH�
VWDQGLQJ� LQ�D� WHPSOH�RXWVLGH� WKH� WRZQ��EXW�KH�PD\�VLPSO\�KDYH�EHHQ�UHSHDWLQJ� WKH�HDUOLHU�
WUDGLWLRQ�
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)URP� DQ� KLVWRULFDO� SRLQW� RI� YLHZ�� DV� LV� YHU\� ZHOO� NQRZQ�� WKH� WRZQ�
QDPHG� % ã S U�� �([FHOOHQW� RU� %HDXWLIXO� >WRZQ@� RI� âDKS U��� RU� WKH� /RUG
âDKS U���ZDV� EXLOW� DQG� IRXQGHG� VRXWK� RI� WKH�PRGHUQ� )DOL\DQ� FLW\� DORQJ� D�
�� 7KH� LPSRUWDQFH� RI� WKH� FLW\� LQ� WKH� �UG� DQG� �WK� FHQWXULHV� LV� DWWHVWHG� E\� (EQ� 4RWD\ED�
�*KLUVKPDQ������������DFFRUGLQJ�WR�ZKRP�5RPDQ�HQJLQHHUV�FDSWXUHG�E\�âDKS U�DIWHU�KLV�
GHIHDW�RI�9DOHULDQ�LQ������SDUWLFLSDWHG�LQ�EXLOGLQJ�% ã S U��DV�ZHOO�DV�-RQG ã S U�DQG�â ãWDU�
LQ�.KX]LVWDQ���âDKS U�KLPVHOI�LQ�KLV�LQVFULSWLRQ�RQ�WKH�.DµED�\H�=DUGRãW�DW�1DTã�H�5RVWDP��
GHVFULEHV�KLV�EDWWOH�ZLWK�DQG�YLFWRU\�RYHU�9DOHULDQ�DQG� WKH�VXEVHTXHQW� VHWWOLQJ�RI�5RPDQ�
SULVRQHUV� RI� ZDU� LQ� ) UV� DQG� RWKHU� SURYLQFHV�� ZLWKRXW�� KRZHYHU�� JLYLQJ� VSHFLILF�
JHRJUDSKLFDO�GHWDLOV��0DULFT���������U����������������%DFN���������������*DJp�����������
�����6RPH�RI�WKH�DUFKLWHFWXUDO�UHPDLQV�H[FDYDWHG�E\�WKH�)UHQFK�DQG�,UDQLDQ�DUFKDHRORJLVWV�
DW� % ã S U� KDYH� EHHQ� WKRXJKW� WR� UHIOHFW� WKH� LQIOXHQFH� RI� WKHVH� 5RPDQ� SULVRQHUV�� 2I� WKH�
EXLOGLQJV�XQFRYHUHG�E\�5RPDQ�*KLUVKPDQ� ������������� ������������������RQO\� WKH�RQH�
FDOOHG�³'´�UHYHDOV�VRPH�ZHVWHUQ�LQIOXHQFH��LQ�LWV�VWRQH�PRVDLF�IORRUV��6DUIDU ]�IRXQG�SDUW�RI�
WKH� RULJLQDO� QRUWKHUQ� FLW\� ZDOO�� ZKHUH� WKH� ULYHU� LPSRVHG� DQ� LUUHJXODU� ERXQGDU\� RQ� WKH�
RWKHUZLVH� UHFWDQJXODU� FLW\� SODQ� �������� ,W� ZDV� DUWLFXODWHG� E\� DQ� HYHQO\� VSDFHG� VHULHV� RI�
URXQGHG� WRZHUV�DW� LQWHUYDOV�RI� OHVV� WKDQ�D�PHWHU�� D� WHFKQLTXH� WKDW�PD\�KDYH�EHHQ�GHULYHG�
IURP�DQ�DQWLTXH�PRGHO�QRZ�NQRZQ�RQO\�IURP�OLWHUDU\�VRXUFHV��DV�H�J��LQ�D�UHIHUHQFH�LQ�3KLOR�
RI�%\]DQWLXP� WKDW�:LQWHU� ������������KDV� LQWHUSUHWHG�DV� D� ³VHPL�FLUFXODU�ZDOO� WUDFH´�DQG�
UHODWHG�WR�D�UDUH�SUDFWLFH�RI�WKH�+HOOHQLVWLF�SHULRG�
��7KH�IROORZLQJ� LQWHUSUHWDWLRQ�E\�*KLUVKPDQ������������Q�����³%vFKjSRXU� WRPED�HQWUH� OHV�
PDLQV�GHV�FRQTXpUHQWV�DUDEHV�HQ������+������DSUqV�OD�FRQTXrWH�GH�7DZZDGM�HW�OD�EDWDLOOH�
GH�5qFKDU��PDLV�OD�YLOOH�UHVWD�XQ�FHQWUH�GH�WURXEOHV�HW�G¶LQVXUUHFWLRQV�FRQWUH�OHV�PXVXOPDQV�
�+�������������j�OD�WqWH�GHVTXHOV�VH�WURXYDLW�OH�IUqUH�GH�6KDKUDN��/H�JRXYHUQHXU�GX�)DUV�TXL�
IXW� WXp� GDQV� OD� EDWDLOOH� GH� 5HFKDU� ����� /H� QRP� VDVVDQLGH� GH� OD� YLOOH� QH� VH� FRQVHUYD� SDV�
ORQJWHPSV�VRXV�OHV�QRXYHDX[�PDLWUHV�GX�SD\V�TXL�HQ�DPSXWqUHQW�OD�SUHPLqUH�SDUWLH�%,�RX�
%,6�©PLHX[ª��©ERQª�������HW�F
HVW�VRXV�VRQ�QRP�DUDEH�GH�6kE�U�TX
HOOH�DSSDUDLW�FRPPH�YLOOH�
GH�IUDSSH�VXU�OHV�GLUKHPV�GHV�©pPLVVLRQV�UpIRUPpHV��GHSXLV�+������ ����������3HQGDQW�SOXV�
G¶XQ�GHPL�VLqFOH�TXL�SUpFpGD�FHWWH�GDWH��OHV�pPLVVLRQV�FRQWLQXDLHQW�j�SRUWHU�O¶HIILJLH�GX�W\SH�
.KRVURqV�,,��PDLV�pWDLHQW�GDWpHV�GHV�DQQpHV�GH�O¶KpJLUH�ELHQ�TXH�TXHOTXHV�UDUHV�PRQQDLHV�
HXVVHQW�DXVVL�SRUWp�OHV�GDWHV�G
DSUqV�O¶qUH�GH�<H]GHJHUG�,,,��3HQGDQW�TXHOTXHV�DQQpHV��OHV�
GHX[� W\SHV� GH�PRQQDLHV� IXUHQW� pPLV� SDUDOOqOHPHQW�� F
HVW� DLQVL� TXH� OH� W\SH�.KRVURqV� V¶HVW�
WURXYp�PDLQWHQX�MXVTX
j�O¶DQQpH�+������ �������/H�QRP�GH�6kE�U�HVW�OH�SOXV�FRXUDQW�VXU�OHV�
PRQQDLHV� GX� W\SH� DUDER�VDVVDQLGH� HW� SDU� OH� QRPEUH� GH� JRXYHUQHXUV� DUDEHV� TXL� OHV�
IUDSSqUHQW��OD�YLOOH�GH�%uFKjSRXU�RFFXSH�OD�SUHPLqUH�SODFH����´�VHHPV�WR�EH�QRW�DQ\�PRUH�
FRQVLGHUHG�DV�UHOLDEOH�
��7KH�PRVWO\� DFFHSWHG�PHDQLQJ�RI� WKH�QDPH�ZRXOG�GHULYH� IURP� WKH�0LGGOH�3HUVLDQ�%D\�
â S U� ³/RUG� â S U´� �6XQGHUPDQQ� ������ ��������� IRXQG� RQ� EXOODH� �+HU]IHOG� ������ �����
%\ãSZKU��� RQ� D� VHDO� �*LJQRX[� ������ ��I�� %\ã¶SZKU��� LQ� WKH� �WK�FHQWXU\� 0LGGOH� 3HUVLDQ�
LQVFULSWLRQ� RI� (TO G� �)U\H� ������ ����� SUREDEO\�%\KãSZKO��� DQG� LQ� WKH� &RSWLF�0DQLFKHDQ�
KRPLOLHV� �6XQGHUPDQQ� FLW��� �����%DãDEDK U��� )LQDOO\�� WKH� OHWWHUV� %<â� RQ� 6DVDQLDQ� FRLQV�
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QRGH� LQ�D�PDHOVWURP�RI�D�VPDOO� ULYHU��E\� WKH�6DVDQLDQ�NLQJ�âDKS U� ,� �����
����$'����

7KH� HFRQRPLF� LQYHVWPHQWV� DQG� ERWK� WKH� VRFLDO� PHFKDQLVPV� DQG�
WHUULWRULDO�FKDQJHV�UHODWLQJ�WR�WKH�ODQG�XVH�DQG�WR�WKH�ZDWHU�VXSSO\�QHFHVVDU\�
LQ�RUGHU�WR�OHW�VXFK�DQ�XUEDQ�DUHD�WR�EH�IRUPHG�DQG�GHYHORSHG��WKH�WRZQ�LQ�
LWVHOI� LV� DERXW� ���� KD�� ���������� VT� NP��� ZHUH� WKH� SROLWLFDO� UHVXOWV� RI� D�
SUHFLVH� WRZQ� SODQQLQJ� RI� WKH� 6DVDQLDQ� G\QDVW\�� ZKLFK� KDV� QRW� EHHQ� \HW�
DUFKDHRORJLFDOO\�� LQ� GHWDLO�� GHWHFWHG�� DV� ZHOO� DV� WKH� SDUWLFXODU� JHRORJLFDO�
FRQILJXUDWLRQ�RI�WKH�SODLQ�DQG�WKH�KLVWRULFDO�EDFNJURXQG�RI�WKH�DUHD��6XFK�DQ�
LPSHULDO� SURJUDP� RI� WKH�.LQJ� SUHVHQWV� GLIIHUHQW� JURXQGV�ZKLFK� VKRXOG� EH�
IXUWKHU� LQYHVWLJDWHG�DQG�WKDW� WKH�H[FDYDWLRQV�RI� WKH�ODVW�FHQWXU\�LQ� WKH���V�
��V�E\�WKH�)UHQFK����DQG�LQ�WKH���V���V�E\�WKH�3HUVLDQV����KDYH�QRW�SXW�YHU\�
PXFK�LQWR�WKH�OLJKW�\HW����

FOHDUO\�UHIHU�WR�% ã S U��WKH�SUDFWLFH�RI�LQFOXGLQJ�PLQWV�RQ�FRLQV�ZDV�LQWURGXFHG�LQ�WKH��WK�
FHQWXU\�� :DONHU� ������ ��������� 7KH� IRUP� :HK�â KS U� IRXQG� LQ� WKH� âDKULVW Q K
U QãDKU� LV�� WKXV��QRW� OLNHO\� WR�EH�FRUUHFW� �0DUNZDUW�������3URYLQFLDO�&DWDORJXH����������

/H�6WUDQJH������������*KLUVKPDQ�����������Q������
��� &I�� WKH� IROORZLQJ� OLVW� RI� WKH� PDLQ� VFLHQWLILF� FRQWULEXWLRQV� RI� WKH� )UHQFK� DFWLYLW\��
*KLUVKPDQ� ������� ������ ������ ������ ������ ������ ������ ������ ������� *KLUVKPDQ� DQG�
6DOOHV���������5LFH���������ZLWK�KLVWRULFDO�QRWH�E\�5HLWOLQJHU��*�
���&I��WKH�IROORZLQJ�OLVW�RI�WKH�PDLQ�VFLHQWLILF�FRQWULEXWLRQV�RI�WKH�3HUVLDQ�DFWLYLW\��6DUIDU ]�
������ â�������� ������ ������ ������ ������ ������� <DVL� �������� 0HKU\DU� ������������
�����������
���$PRQJ� WKH� 6DVDQLDQ� EXLOGLQJV� GLVFRYHUHG� E\� WKH� )UHQFK� �*KLUVKPDQ� ������� WKUHH� DUH�
SDUWLFXODUO\�ZRUWK\�RI�DWWHQWLRQ��%XLOGLQJ�%��LELGHP��SODQ�,,���D�FUXFLIRUP�SDODFH��IRU�ZKLFK�
*KLUVKPDQ�SURSRVHG�WKH�H[LVWHQFH�RI�D�YDXOW�RYHU�D�YDVW�FRXUW����P�VTXDUH�IODQNHG�E\�ZDOOV�
DUWLFXODWHG�ZLWK�ILOOHG�DQG�SDLQWHG�QLFKHV��PRUH�FRQVHUYDWLYHO\�WKH�VSDFH�FDQ�EH�GHILQHG�DV�
DQ� RSHQ�� IRXU� D\Y Q� HQFORVXUH�� %XLOGLQJ� $� �LELGHP�� SODQ� ,,��� D� SDUWLDOO\� VXEWHUUDQHDQ�
WHPSOH�� EXLOW� RI� UXEEOH�PDVRQU\� IDFHG� ZLWK� FXW� VWRQH� DQG� URRIHG� ZLWK� EHDPV� FDUULHG� RQ�
FDSLWDOV�ZLWK� EXOO� SURWRPHV�� WKH� GLVFRYHU\� E\�6DUIDU ]� RI� D�ZDWHU� FKDQQHO� OHDGLQJ� WR� WKLV�
EXLOGLQJ�IURP�WKH� ULYHU� �6DUIDU ]����������� OHQGV�VXSSRUW� WR� WKH� LGHD� WKDW� LW�ZDV�D� WHPSOH�
GHYRWHG� WR�$Q K WD��+HUUPDQQ�������������%XLOGLQJ�'��LELGHP��SODQV�,,�,,,���D�FRXUW�ZLWK�
HODERUDWH�IORRU�PRVDLFV�RQ�ZKLFK�UHFOLQLQJ�QREOHV�DQG�PXVLFLDQV�DUH�GHSLFWHG��7KHUH�LV�QR�
SURRI� WKDW� VWRQH� PRVDLFV� DUH� D� ZHVWHUQ� PHGLXP�� WKRXJK� *KLUVKPDQ� FRQFHGHG� WKDW� WKH�
DUWLVDQV�PD\�KDYH�EHHQ�5RPDQ��WKRXJK�HPSOR\HG�LQ�D�EXLOGLQJ�E\�DQ�,UDQLDQ�DUFKLWHFW��7KLV�
FRQFOXVLRQ� LV� EDVHG�RQ�KLV� HUURQHRXV� LGHQWLILFDWLRQ�RI�%XLOGLQJ�'�DV� WKH�FHQWUDO� KDOO�RI� D�
WULSOH� D\Y Q�� WKXV� HPSKDVL]LQJ� WKH� ,UDQLDQ� FRQWULEXWLRQ� WR� WKH� EXLOGLQJ�� 7KH� PRVDLFV��
KRZHYHU��WKRXJK�SUREDEO\�GDWDEOH�WR�WKH�WLPH�RI�âDKS U�,��DUH�QRW�DVVRFLDWHG�ZLWK�WKH�D\Y Q
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�� IURP� WKH� WRSRJUDSKLF� WR� WKH� DUFKLWHFWXUDO� DQG� VFXOSWXUDO� VHWWLQJ�
DQG�UHPDLQV��

�� IURP� WKH� ODQGVFDSH� WR� WKH� HSLJUDSKLF� DQG� KLVWRULFDO�UHOLJLRXV�
HYLGHQFH�HWF��

,Q� UHODWLRQ� WR� WKLV� FRPSOH[�JHR�PRUSKRORJLFDO�� WHUULWRULDO�� KLVWRULFDO�
DUHD��WKH�SODQQHG�ILHOG�SURMHFW�LV�JRLQJ�WR�EH�FRPSOH[�DV�ZHOO�LQ�D�ZD\�WKDW�LW�
FRXOG�RQO\�EH�EDVHG�RQ�D�PXOWLGLVFLSOLQDU\�DSSURDFK�ZLWK�GLIIHUHQW�VNLOOV�WR�
EH� FRPELQHG� HDFK� RWKHU�� LQ� RUGHU� WR� IXOO\� XQGHUVWDQG� WKH� UHDO� DQG�
PXOWLIDFHWHG� QDWXUH� RI� WKH� WRZQ� DQG� LWV� UHODWHG� DUHD��0DQ\� DVSHFWV� RI� WKH�
WRZQ� SODQQLQJ� DQG� WKH� DUFKLWHFWXUH� EURXJKW� XS� WR� QRZ� WR� WKH� OLJKW� LQ� WKH�
DUHD��VHHP�QRW�WR�EHORQJ�WR�WKH�DQFLHQW�VHWWOHPHQW�WUDGLWLRQ�RI�,UDQ��DQG�KDYH�
EHHQ�VXSSRVHG�WR�UHIOHFW�D�ZHVWHUQ�WUDGLWLRQ����7KH�WRZQ��VXUURXQGHG�E\�DQ�
LUUHJXODU�OLQH�RI�ZDOOV��ZDV�SUREDEO\�LQKDELWHG�E\��������RU��������SHUVRQV��
UHPDLQLQJ�VLJQLILFDQW�XQWLO�WKH�$UDE�LQYDVLRQ�LQ�WKH�VHFRQG�TXDUWHU�RI�WKH��WK�
FHQWXU\�� EHFRPLQJ� DQ� DFWLYH� FHQWUH� RI� ,VODPLF� FXOWXUH� XQWLO� WKH� ��WK�
FHQWXU\����$OWKRXJK�D�ODUJH�DPRXQW�RI�PRQXPHQWV�KDYH�EHHQ�LGHQWLILHG�DQG�
UHPDLQV��7KH�PDWWHU�LV�FORXGHG�E\�WKH�IDFW�WKDW�*KLUVKPDQ¶V�SODQV��������SODQV�,,,�,9��DUH�
TXLWH� GLIIHUHQW� IURP� KLV� GHVFULSWLYH� WH[W�� &DUHIXO� VFUXWLQ\� RI� KLV�ZRUGV� UHYHDOV�� KRZHYHU��
WKDW�WKH�PRVDLF�IORRU�ZDV�FDUHIXOO\�DQG�GHOLEHUDWHO\�FRYHUHG�RYHU�LQ�WKH�ODWH�6DVDQLDQ�SHULRG�
DQG�DOVR�SDUWO\�GDPDJHG�ZKHQ�D�QHZ�ZDOO�ZLWK�RSHQLQJV�ZDV�FXW�LQWR�LW���WKH�VXSSRVHG�EDFN�
ZDOO�RI�WKH�FHQWUDO�D\Y Q��
���6FKRODUV�KDYH�JHQHUDOO\� IRFXVHG�RQ� WKH� UHODWLRQV�EHWZHHQ� ,UDQ�DQG� WKH�:HVW�� DQG� WKHUH�
KDV�EHHQ�D�WHQGHQF\�WR�HPSKDVL]H�WKH�UHPDLQV�RI�WKH��UG�DQG��WK�FHQWXULHV�DQG�WR�LJQRUH�WKH�
VXEVHTXHQW� KLVWRU\�RI� WKH� VLWH�� HYHQ� WKRXJK� WKH� DUFKDHRORJLFDO� UHFRUG� FRQWDLQV� VLJQLILFDQW�
UHPDLQV�IURP�WKH�ODWHU�6DVDQLDQ�DQG�HDUO\�,VODPLF�SHULRGV��7KH�QHZ�ZDOO�RI�%XLOGLQJ�'�ZDV�
FOHDUO\�SDUW�RI�D�ODWHU�FRORQQDGHG�FRXUW��UHPLQLVFHQW�RI�IHDWXUHV�IRXQG�DW�7DNW�H�6ROD\P Q��
,W� FDUULHG� VWXFFR� GHFRUDWLRQV� LQ� D� VW\OH� FRPSDUDEOH� WR� WKRVH� DW� �WK�FHQWXU\� &WHVLSKRQ�
�*KLUVKPDQ������� ILJV�� ��������.U|JHU� ������� ����� KDV� GDWHG� WKHP� WR� WKH� HQG�RI� WKH� �WK�
FHQWXU\�RU�WKH�EHJLQQLQJ�RI�WKH��WK�FHQWXU\�FRLQV�RI�.RVURZ�,,��U�����������ZHUH�IRXQG�LQ�
GHEULV�RI�WKH�DVVRFLDWHG�VWUDWXP��:DONHU���������������
���7KH�UHPDLQV�IURP�WKH�,VODPLF�SHULRG�LQFOXGH�IXUWKHU�PRGLILFDWLRQV�WR�EXLOGLQJ�'�RFFXUUHG�
LQ� WKH� 2PD\\DG� SHULRG�� &RLQV� IRXQG� LQ� WKH� DVVRFLDWHG� VWUDWD� �:DONHU� ������ ��������
GRFXPHQW�DFWLYLW\�XQGHU�$UDE�JRYHUQRUV�ERWK�EHIRUH�DQG�DIWHU�WKH�2PD\\DG�FRLQ�UHIRUPV�LQ�
�����2QH� LVVXH��DFFRUGLQJ� WR� -RKQ�:DONHU��ZDV�SRVVLEO\�$EEDVLG� LQ�GDWH��*KLUVKPDQ�KDV�
DFNQRZOHGJHG�WKDW�VRPH�RI�WKH�VWXFFR�GHFRUDWLRQV��������ILJV���������DUH�UHODWHG�WR�WKRVH�DW�
6DPDUUD��LW�LV�SRVVLEOH�WKDW�WKH\�ZHUH�IRUHUXQQHUV�RI�ZKDW�ZDV�SHUKDSV�WKH�HDUOLHVW�³6DPDUUD�
VW\OH´��.U|JHU�GDWHG�WKHP�EHWZHHQ�WKH�VHFRQG�KDOI�RI�WKH��WK�FHQWXU\�DQG�WKH�ILUVW�KDOI�RI�
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H[FDYDWHG� WKHUH��PDQ\�DVSHFWV�RI� WKH� WRZQ�DQG�RI� WKH� VXUURXQGHG�DUHD� DUH�
VWLOO�XQNQRZQ��EDVLFDOO\�ZLWK�UHJDUGV�WR�WKH�VXSSRVHG�UHPDLQV�UHODWHG�WR�WKH�
3DUWKLDQ� DQG� (ODPLWH� SHULRG�� 7KH� SURMHFW�� WKXV�� LV� DLPHG� DW� LPSOHPHQWLQJ�
ORQJ�WHUP�UHVHDUFK�DFWLYLWLHV�LQ�DUFKDHRORJ\�DQG�KDV�EHHQ�HQWLWOHG�³% ãDS U�
DQG�LWV�WHUULWRU\´��$IWHU�IRXU�YLVLWV�LQ�% ã S U��2FWREHU�DQG�'HFHPEHU�������
$SULO������DQG�$SULO�������'U��0��$PLUL�DQG�P\VHOI�KDYH�GHFLGHG�WR�VWDUW�
WKH�ILHOG�SURMHFW�LQ�DXWXPQ�������

)LHOG�$FWLYLWLHV�
,Q�1RYHPEHU������WKH�MRLQW�,UDQLDQ�,WDOLDQ�WHDP�ZRUNHG�DW�WKH�IROORZLQJ�

PDLQ�DFWLYLWLHV�EDVHG�RQ�D�ODQGVFDSH�DUFKDHRORJ\�DSSURDFK��
�� *36� VXUYH\� LQFOXGLQJ� WKH� DFWLYLW\� RI� IL[LQJ� SRLQWV� DQG� WKH�

FRQWLQXRXV�WRSRJUDSK\��
�� GLJLWDO� GRFXPHQWDWLRQ� LQFOXGLQJ� WKH� DFWLYLW\� RI� FROOHFWLQJ�

PXOWLPHGLD� LQIRUPDWLRQ� RQ� WKH� VLWH� ZLWK� GLJLWDO� FDPHUD� DQG�
SRUWDEOH�*36��

7KH�*36�VXUYH\�ZDV�FRQGXFWHG�RQ�WKH�ZKROH�VLWH�ZLWK�WKH�DLP��
�� WR�SHULPHWHU�WKH�DUFKDHRORJLFDO�DUHD�RI�WKH�VLWH��
�� WR�IL[�VWUDWHJLF�SRLQWV��
�� WR�FUHDWH�D�WRSRJUDSKLF�PDS�RI�WKH�VLWH���
�� WR�FUHDWH�D��'�0RGHO��'LJLWDO�(OHYDWLRQ�0RGHO��RI� WKH�ZKROH�

VLWH�IRU�WKH�DQDO\VLV�DQG�UHFRQVWUXFWLRQ�RI�WKH�PRUSKRORJ\�DQG�
RI�WKH�ODQGVFDSH�RI�WKH�DUHD��

WKH��WK��LQ�WKH�HDUO\�$EEDVLG�SHULRG�SUHFHGLQJ�WKH�FRQVWUXFWLRQ�RI�6DPDUUD��*KLUVKPDQ�DOVR�
IRXQG� RWKHU� ,VODPLF� UHPDLQV� DW�% ã S U� ������� �������&RQVLGHULQJ� WKH� LPSRUWDQFH� RI� WKH�
FLW\�LW�LV�VXUSULVLQJ�WKDW�LW�GRHV�QRW�ILJXUH�DV�SURPLQHQWO\�LQ�0XVOLP�FKURQLFOHV�DV�GR�VRPH�
OHVV� LPSRUWDQW� WRZQV�� $VLGH� IURP� WKH� FLWDGHO� 0RVTXH�� 0RTDGG V � UHIHUUHG� WR� D� )ULGD\�
0RVTXH�RXWVLGH�WKH�FLW\��D�0RVTXH�IDFLQJ�WKH�FLWDGHO��DQG�WKH�0RVTXH�RI�.H U�DOVR�QHDU�WKH�
FLWDGHO��6FKZDU]�������������������0RTDGG V �������������2XWVLGH�WKH�FLW\�ZDOOV�,UDQLDQ�
DUFKHRORJLVWV� KDYH� IRXQG� PDWHULDO� GDWLQJ� IURP� WKH� FHQWXULHV� OHDGLQJ� XS� WR� WKH� 0RQJRO�
SHULRG��<DVL��������$V�IRU�WKH�FLW\�LWVHOI��KRZHYHU��DOUHDG\�LQ�WKH���WK�FHQWXU\�0RTDGG V
UHSRUWHG�LW�LQ�UXLQV��HFOLSVHG�E\�. ]HU Q�������������
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7KH�SUHOLPLQDU\� WRSRJUDSK\� VXUYH\�ZDV� FRQGXFWHG� LQ� FROODERUDWLRQ�
ZLWK�'U��0RKDPPDG�.KDOLO�0DKPRXGL��)LJ������7KH�LQLWLDO�VXUYH\�IRFXVHG�
RQ� WKH� VRXWK�HDVWHUQ� DUHD� DQG� ZDV� FDUULHG� RXW� XVLQJ� D� 7ULPEOH� *36�
���������� �)LJ�� ���� LQ� 33.� PRGH� �3RVW� 3URFHVVLQJ� .LQHPDWLF����� DERXW�
�����SRLQWV��)LJV����������ZLWK�;��<��=�FRRUGLQDWHV�LQIRUPDWLRQ��KDYH�EHHQ�
UHJLVWHUHG�LQ�DQ�DUHD�RI�DERXW�����KHFWDUHV��7KLV�ILUVW�VHDVRQ�KDV�EHHQ�DLPHG�
DW�XQGHUVWDQGLQJ�WKH�WHUULWRU\�ERWK�LQ�LWV�H[WHQVLRQ�DQG�JHRPRUSKRORJ\��)LJ��
�����7KH� WRSRJUDSKLF� VXUYH\�ZLOO� EH� FRQWLQXHG� LQ� WKH� QH[W� VHDVRQV� IRU� WKH�
HQWLUH�DUFKDHRORJLFDO�DUHD�DQG�WKH�FROOHFWHG�GDWD�ZLOO�EH�SURFHVVHG�DW�WKH�HQG�
RI�WKH�WRSRJUDSKLF�VXUYH\��

7KH� PRUH� RU� OHVV� ����� SRLQWV� FROOHFWHG� ZHUH� WXUQHG� LQ� WKH� PRVW�
FRPPRQ� *,6� ILOH�� WKH� VKDSH�ILOH�� DQG� WKHQ� ZHUH� XVHG� WR� FUHDWH� D� 7,1�
�7ULDQJXODU� ,UUHJXODU� 1HWZRUN���� ZKLFK� UHSUHVHQWV� D� URXJK� PRUSKRORJLFDO�
PRGHO�RI�WKH�JURXQG�VXUIDFH�RI�% ã S U�FLW\��

7KH�7,1�KDG�KLJKOLJKWHG�VHYHUDO�LVVXHV��
�� WKH�WULDQJXODU�IDFHWV�RI�WKH�7,1�SURGXFHG�D�YHU\�HGJ\�VKDSH�RI�

WKH�PRUSKRORJ\��
�� LQ�VRPH�DUHDV��WKH�7,1�GLG�QRW�SURYLGH�DQ�DFFXUDWH�

UHSUHVHQWDWLRQ�RI�WKH�UHDO�PRUSKRORJ\�RI�WKH�JURXQG�GXH�WR�
SUREOHPV�LQKHUHQW�WKH�UHWULHYDO�RI�GDWD��VXFK�DV�LQDFFHVVLEOH�
DUHDV����

7KH�QH[W� VWDJH�RI� WKH�SURFHVVLQJ�ZLOO�EH�DLPHG�DW� LPSURYLQJ� WKH�GDWD��
ILUVW�WKURXJK�DXWRPDWLF�IXQFWLRQV�DQG�WKHQ�E\�PDQXDO�RSHUDWLRQV��EXW�OLPLWHG�
WR�UHVWULFWHG�DUHDV��

��� 7KH� SRVW� SURFHVVHG� NLQHPDWLF� PRGH� LV� D� *36� LQ� D� ORFDWLRQ� SURFHVV� ZKHUHE\� VLJQDOV�
UHFHLYHG�IURP�D�PRELOH�ORFDWLRQ�UHFHLYLQJ�GHYLFH�VWRUHV�SRVLWLRQ�GDWD�WKDW�FDQ�EH�DGMXVWHG�
XVLQJ�FRUUHFWLRQV�IURP�D�UHIHUHQFH�VWDWLRQ�DIWHU�WKH�GDWD�KDYH�EHHQ�FROOHFWHG�
���$� WULDQJXODWHG� LUUHJXODU� QHWZRUN� �7,1�� LV� D� GLJLWDO� GDWD� VWUXFWXUH� XVHG� LQ� D� JHRJUDSKLF�
LQIRUPDWLRQ�V\VWHP��*,6��IRU�WKH�UHSUHVHQWDWLRQ�RI�D�VXUIDFH�
��� $W� WKLV� HDUO\� VWDJH� RI� WKH� ZRUN� RI� SURFHVVLQJ� *36� GDWD�� WKHVH� DUH� VWLOO� WLQ\� IRU� D�
PRUSKRORJLFDO�UHFRQVWUXFWLRQ�RI�WKH�JURXQG��+RZHYHU��WKH�SRLQWV�FROOHFWHG�LQ�WKH�VRXWK�HDVW�
OHQG� SUDFWLFDO� SUREOHPV� UHODWHG� WR� WKH� DFTXLVLWLRQ� RI� WKH� SRLQWV� LQ� WKH� SODLQ� EHWZHHQ� WKH�
FRXQWU\VLGH�DQG�WKH�ULYHU��ZKHUH�WKHUH�DUH�VORSHV�ZLWK�JUDGLHQWV�RI�XS�WR����P�
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)LUVW� RI� DOO�� WKHVH� RSHUDWLRQV� ZLOO� SURYLGH� WKH� FRQYHUVLRQ� RI� WKH� 7,1�
�YHFWRU�GDWD��LQ�D�UDVWHU���RQH��*5,'���FRQVLVWLQJ�LQ�D�JULG��RU�PRUH�SURSHUO\�
D�PDWUL[��FRQWDLQLQJ�WKH�YDOXHV�RI�HOHYDWLRQ��2Q�WKLV�W\SH�RI�GDWD�LW�ZLOO�EH�
HDVLHU�WR�PDNH�DXWRPDWLF�FKDQJHV�LQ�RUGHU�WR�PDNH�WKH�EHVW�VXUIDFH�PRGHO��

7R�UHDFK�WKLV�DLP�WKH�*5,'¶V�FHOO�VL]H�ZLOO�EH�UHGXFHG��IURP�DQ�RULJLQDO�
YDOXH�RI���P�WR�WKDW�RI�����P��DQG�WKHQ�ZLWK�D�ORZ�SDVV�ILOWHU�FDUULHG�RXW�IRU�
��WLPHV����

7R�YHULI\�WKH�SURFHVVLQJ�D�OLQHDU�VKDSH�ILOH�RI�WKH�FRQWRXU�OLQHV�ZLWK�DQ�
LQWHUYDO�RI�����P�ZLOO�EH�FUHDWHG��

7KH� SRLQWV� WDNHQ� RQ� WKH� VLWH� PXVW� EH� FRUUHFWHG� ZLWK� WKH� GDWD� RI� D�
SHUPDQHQW�VWDWLRQ�GLVWDQW�QRW�PRUH�WKDQ�DERXW����NP�IURP�% ã S U�RU�ZLWK�D�
JHRGHWLF� SRLQW�� RWKHUZLVH� WKH� FROOHFWHG� GDWD� ZLOO� DOZD\V� KDYH� DQ� HUURU� RI�
DERXW���P��7KH�FRUUHFWHG�GDWD� �'(0�DQG�FRQWRXU� OLQHV��ZLOO�EH�FRPSDUHG�
ZLWK�WKH�VDWHOOLWH�LPDJH��*HR(\H�LPDJH��RI�WKH�VLWH��LQ�RUGHU�WR�LQWHJUDWH�WKH�
GDWD�RQ�WKH�JURXQG�VXUIDFH��,I�WKH�UHVXOWV�ZLOO�QRW�EH�VDWLVIDFWRU\��LW�ZLOO�EH�
GHFLGHG�WR�FDUU\�RXW�D�PDQXDO�FRUUHFWLRQ�RI�WKH�FRQWRXU�OLQHV�RI�WKH�GUDZLQJ�
WKURXJK�*,6�DGYDQFHG�HGLWLQJ�IXQFWLRQV�LQ�RUGHU�WR�FUHDWH�PRGHO�DV�FORVH�DV�
SRVVLEOH�WR�WKH�PRUSKRORJLFDO�UHDOLW\��

,Q�WKLV�ZD\�LW�ZLOO�EH�SRVVLEOH�WR�DFKLHYH�WKH�IROORZLQJ�UHVXOWV��
�� 5HSUHVHQWDWLRQ�RI�WKH�RURJUDSKLF�VXUIDFH�WURXJK�FRQWRXUV�OLQHV�

ZLWK�LQWHUYDO�RI�����P��
�� '(0��'LJLWDO�(OHYDWLRQ�0RGHO��RI�WKH�VLWH��

7KHVH� WRSRJUDSKLF� PDSV� ZLOO� EH� XVHG� DV� WKH� EDVHOLQH� IRU� WKH� JHR�
UHIHUHQFLQJ� RI� WKH� ROG�PDSV� DOVR� VKRZLQJ� ROG� H[FDYDWLRQ� DUHDV� DQG� RI� DOO�
IHDWXUHV�IRXQG�GXULQJ�WKH�VXUYH\��

$�VSDWLDO�GDWDEDVH��� LQ�3RVWJUHV64/��)LJV���������KDV�EHHQ�FUHDWHG�
ZLWK�WKH�DLP�WR�FROOHFW�WKH�WRSRJUDSKLF�GDWD��78��XVLQJ�DQ�LQWHUIDFH�ZULWWHQ�
LQ�S\WKRQ���ZKLFK�FDQ�EH�XVHG�E\�GHVNWRS�*,6�4JLV��
��� ,Q� FRPSXWHU� JUDSKLFV�� D� UDVWHU� JUDSKLFV� LPDJH�RU� ELWPDS� LV� D� GRW�PDWUL[� GDWD� VWUXFWXUH�
UHSUHVHQWLQJ� D� JHQHUDOO\� UHFWDQJXODU� JULG� RI� SL[HOV�� RU� SRLQWV� RI� FRORU�� YLHZDEOH� YLD� D�
PRQLWRU�� SDSHU�� RU� RWKHU� GLVSOD\�PHGLXP�� 5DVWHU� LPDJHV� DUH� VWRUHG� LQ� LPDJH� ILOHV� ZLWK�
YDU\LQJ�IRUPDWV�
���3URFHVVLQJ�LPDJH�LQ�SL[HO�
���$�VSDWLDO�'DWD%DVH�LV�D�UHODWLRQDO�GDWDEDVH�REMHFW�V\VWHP�WKDW�PDQDJH�VSDWLDO�LQIRUPDWLRQ�
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7KH� WHUP� 7RSRJUDSKLF� 8QLWH� �78�� LV� XVHG� WR� LQGLFDWH� DQ� DUHD�
FKDUDFWHUL]HG� E\� WKH� SUHVHQFH� RI� DUFKDHRORJLFDO� ILQGV� RQ� WKH� VXUIDFH��
HPHUJHG� DV� D� UHVXOW� RI� DJULFXOWXUDO�ZRUN�� ROG� H[FDYDWLRQV� RU� E\� DQ\� RWKHU�
HYHQW�WKDW�OHDGV�WR�WKH�VXUIDFH�OD\HUV�RI�WKH�VXEVRLO��(DFK�SRVLWLRQHG�HOHPHQW�
LV�GHILQHG�DV�7RSRJUDSKLFDO�8QLW��78��DQG�GHVFULEHG�LQ�D�VSHFLILF�VKHHW�ZLWK�
LQIRUPDWLRQ� DERXW� WKH� HYLGHQFH�� LQWHUSUHWDWLRQ�� GDWLQJ�� LQYHVWLJDWLRQV��
ILQGLQJV�GLDJQRVWLF�HOHPHQWV��ELEOLRJUDSK\��

$V�IDU�DV�WKH�GLJLWDO�GRFXPHQWDWLRQ�LV�FRQFHUQHG��RQ�WKH�EDVLV�RI�WKH�
IROORZLQJ� FRQVLGHUDWLRQV� DQG� RI� WKH� YHU\� DPSOH� WHUULWRULDO� FRPSOH[LWLHV��
DPRQJ�ZKLFK�WKH�SUHVHQFHV�RI��

�� PDQ\�ORZ�O\LQJ�GHSRVLWLRQDO�DUHDV��//'$���PRVWO\�VSUHDGLQJ�
RYHU�WKH�ZHVWHUQ�DQG�WKH�VRXWKHUQ�VLGH�RI�WKH�FLW\��)LJ�������

�� PRGHUQ� FDQDOV� �SDUWO\� VXEWHUUDQHDQ� DQG� SDUWO\� RSHQ� DLU�� DQG�
TDQDW�V\VWHPV�DQG�WKHLU�UHODWLRQ�ZLWK�WKH�VXUURXQGLQJ�DQFLHQW�
DQG� PRGHUQ� YLOODJHV�� OLNH� H�J�� ,VODPDEDG� DQG� ,PDP� =DGH�
6H\\HG�+RVVHLQ��6DU E�H�$UGDã U�% EDN Q��HWF���

�� UXQQLQJ�ZDWHU� LQVLGH�TDQDWV� FRPLQJ� ERWK� IURP� WKH� ULYHU� DQG�
WKH�ZDWHU�VRXUFHV��H�J�� HãPHK�\H�6 V Q���

�� PDQ\�GU\�TDQDWV��
�� PLGGOH�DQG�ODUJH�VL]HG�WHSH��KLJKO\�HOHYDWHG�GHSRVLWLRQDO�DUHDV�

RU�PRXQGV�� (0�� LQ� GLIIHUHQW� SDUWV� RI� WKH� FLW\� �)LJ�� ���� HYHQ�
VRPHWLPH� FRYHUHG� RQ� WKH� WRS� E\� UHVLGXDO� DQG� VHFRQGDU\�
GHSRVLW�GXH�WR�WKH�DFFXPXODWLRQ�RI�WKH�VRLO�UHPRYHG�GXULQJ�WKH�
H[FDYDWLRQ��

�� D�ZDOO� V\VWHP� LUUHJXODUO\� HQFLUFOLQJ� WKH�XUEDQ�DUHD� �D�� KLJKO\�
HOHYDWHG�PRXQGV��PDGH�E\�VWRQHV�DQG�VRLO�WR�VRXWK�DQG�QRUWK��
E�� ERUGHU� RI� WKH� SODLQ� RI� WKH� WHUUDFH� DERYH� WKH� ULYHU� EHG� WR�
ZHVW��F��LURQ�IHQFHV�GHOLPLWLQJ�WKH�ORZ�ZDOO�WR�HDVW��LQ�RUGHU�WR�
LGHQWLI\� GLIIHUHQW� IXQFWLRQDO� DUHDV� LQ� WKH� SUHVXPHG�SHULSKHUDO�
VHFWRUV�ZLWK�UHJDUG�WR�WKH�FHQWUDO�SDODWLDO�DQG�LQKDELWHG�SDUWV��

LW�KDV�EHHQ�GHFLGHG�WR�VXUYH\�WKH�FLW\��VWDUWLQJ�IURP�D�VSHFLILF�DQG�VLJQLILFDQW�
DUHD�DV� WKH�RQH�ZKHUH� WKH� WZR�FHOHEUDWLYH�FROXPQV�DUH� ORFDWHG�� LGHQWLI\LQJ�
GLIIHUHQW� HPHUJLQJ� DUFKDHRORJLFDO� UHPDLQV� RU� WHUULWRULDO� DQRPDOLHV� WR� EH�
ORFDWHG�DQG�PDSSHG�ZLWK�D�*36�*DUPLQ�DQG�JURXSHG�DV�³$UHDV´��
���3URJUDPPLQJ�ODQJXDJH��
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/LVW�RI�WKH�(YLGHQFHV��)LJ�������
$UHD����)LJ������
/RFDWLRQ�6TXDUH��LPPHGLDWHO\�DW�1:�RI�WKH�&ROXPQV�DUHD��
0RUSKRORJ\��KLJKO\�HOHYDWHG�VXE�FLUFXODU�VKDSHG�VORSLQJ�WR�WKH�VRXWK�ZHVW�VLGH��
7\SRORJ\��PRXQG�OLNH�ODUJH�VWULS�RI�VRLO��ZLWK�SRVVLEO\�UHVLGXDO�VRLO�RI�VHFRQGDU\�DFWLYLW\��
'HVFULSWLRQ�� SDUWO\� XQH[FDYDWHG� VRLO��ZLWK� RQH� VXIILFLHQWO\� ORQJ� RSHQ� VHFWLRQ� WR� WKH� HDVW��
ZLWK� VFDUFH� YHJHWDWLRQ� RQ� WKH� UDWKHU� SODLQ� WRS�� DQ� DPSOH� YHJHWDWLRQ� DUHD� LV� IRXQG� DW�1:�
DURXQG�D�YHU\� IUDJPHQWHG�DQG�TXDGUDQJXODU� URRP�� ODUJH�DPRXQW�RI�PLGGOH� DQG�ELJ� VL]HG�
VWRQH�DUH�VHHPLQJO\�XVHG�WR�FRQWDLQ�WKH�QRUWKHUQ�DQG�SDUWLDOO\�WKH�HDVWHUQ�VLGHV�RI�WKH�DUHD��
6FDWWHU�RI�PDWHULDO��ORZ�GHQVLW\�VFDWWHU�RI�SRWWHU\��PRVWO\�XQ�GLDJQRVWLF�DQG�XQJOD]HG���
+RXVH�5RRP��RQH�TXDGUDQJXODU�URRP�RQ�WKH�ORZHU�SDUW��
$UHD����)LJ������
/RFDWLRQ�6TXDUH�� LPPHGLDWHO\�(DVW�RI�$UHD���DQG�GLYLGHG�IURP�WKLV�E\�D�VPDOO�VL]H�VWUHHW�
UXQQLQJ�WR�ZHVW��
0RUSKRORJ\�� KLJKO\� HOHYDWHG� VXE�UHFWDQJXODU� VKDSHG� DUHD�� ZLWK� SRVVLEO\� UHVLGXDO� VRLO� RI�
VHFRQGDU\�DFWLYLW\��
7\SRORJ\��PRXQG�OLNH�ORQJ�VWULS�RI�VRLO��
'HVFULSWLRQ�� SDUWO\� XQH[FDYDWHG� VRLO�ZLWK� RQH� VXIILFLHQWO\� ORQJ� RSHQ� VHFWLRQ� WR� WKH�ZHVW��
ZLWK� VFDUFH� YHJHWDWLRQ� RQ� WKH� UDWKHU� SODLQ� WRS��ZKLFK� LV� ODUJHO\� DOVR� IRXQG� DOO� DURXQG� DW�
6RXWK��DQG�1RUWK�ZKHUH�D�ODUJH�VHWWOHG�DUHD�LV�DOVR�YLVLEOH�ZLWK�LQWHQVH�YHJHWDWLRQ��D�ODUJH�
DPRXQW�RI�PLGGOH�DQG�ELJ�VL]HG�VWRQHV��DUHD����ZDV�XVHG�WR�FRQWDLQ�WKH�HDVWHUQ�VLGH�RI�WKH�
DUHD��
6FDWWHU� RI� PDWHULDO�� PLGGOH� GHQVLW\� VFDWWHU� RI� SRWWHU\�� DQG� PRVWO\� XQ�GLDJQRVWLF� DQG�
XQJOD]HG�SRWVKHUGV��VRPH�GLDJQRVWLF�DQG�JOD]HG�SRWVKHUGV�DUH�DOVR�IRXQG��
+RXVH�5RRP�� PDQ\� TXDGUDQJXODU� VKDSHG� URRPV� DW� ERWK� WKH� ORZHU� VLGHV� RI� WKH� DUHD�� DOO�
DURXQG��
$UHD���
/RFDWLRQ�6TXDUH��LPPHGLDWHO\�(DVW�RI�$UHD����
0RUSKRORJ\��GLDSKUDJP�RI�PLGGOH�DQG�ELJ�VL]HG�VWRQHV�EHWZHHQ�$UHD���DQG�$UHD����XVHG�WR�
FRQWDLQ�ERWK�DUFKDHRORJLFDO�DQG�QRW�DUFKDHRORJLFDO�UHPDLQV��
$UHD����)LJ������
/RFDWLRQ�6TXDUH��QRUWK�HDVWHUQ�H[WHQVLRQ�RI�$UHD���ZKLFK�WXUQV�WR�1RUWK�VWDUWLQJ�IURP�WKH�
ODWWHU��
0RUSKRORJ\�� KLJKO\� HOHYDWHG� VXE�UHFWDQJXODU� VKDSHG�� ZLWK� SRVVLEO\� UHVLGXDO� VRLO� RI�
VHFRQGDU\�DFWLYLW\��
7\SRORJ\��PRXQG�OLNH�VWULS�RI�VRLO��
'HVFULSWLRQ��SDUWO\�XQH[FDYDWHG�VRLO��ZLWK�D�ODUJH�DPRXQW�RI�YHJHWDWLRQ�RQ�WKH�UDWKHU�SODLQ�
WRS�ZLWK�SRWVKHUGV�DQG�PDMRU�GHQVLW\�RI�VPDOO�VWRQHV�DQG�RU�SHEEOHV��ZLWK�SUHVHQFH�RI�VRPH�
SRWWHU\�GLVNV�� D� ODUJH�DPRXQW�RI�PLGGOH�DQG�ELJ� VL]HG�VWRQHV� �DUHD����XVHG� WR�FRQWDLQ� WKH�
HDVWHUQ�VLGH�RI�WKH�DUHD��,Q�WKH�1(�FRUQHU�ODUJH�TXDQWLW\�RI�PLGGOH�DQG�ODUJH�VL]HG�VWRQHV�DUH�
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SUHVHQW�SRVVLEO\�XVHG�WR�FRQWDLQ�WKH�VLGH�RI� WKH�$UHD��7KH�LQQHU�ZHVWHUQ�VLGH�VORSHV�WR�DQ�
XUEDQL]HG�DUHD�ZKHUH�VRPH�URRPV�QRW�EHORQJLQJ� WR�$UHD���DUH� ORFDWHG�DQG�ZKLFK�DUH�QRW�
EHORQJ�WR�WKH�DUHD����
6FDWWHU�RI�PDWHULDO��PLGGOH� GHQVLW\� VFDWWHU�RI�SRWWHU\� �PRVWO\�XQ�GLDJQRVWLF� DQG�XQJOD]HG�
DQG�VRPH�GLDJQRVWLF�DQG�JOD]HG����
+RXVH�5RRP��TXDGUDQJXODU�VKDSHG�URRP�RQ�WKH�ORZHU�SDUW�LQ�WKH�1:�FRUQHU��
$UHD������)LJ������
/RFDWLRQ�6TXDUH��LQ�WKH�1:�FRUQHU�RI�WKH�FLW\��QRW�YHU\�IDU�IURP�WKH�KRXVH�RI�WKH�0LVVLRQ��
0RUSKRORJ\��QDUURZ�PRXQG�OLNH�VWULS�RI�VRLO�DORQJ�WKH�ERUGHU�RI�WKH�ULYHU��
'HVFULSWLRQ��DUHDV�ZLWK�DPSOH�YHJHWDWLRQ��WKHUH�DUH�WZR�EHQFK�PDUNV�ZLWK�FHPHQWV��RQH�LV�
870����������������HGJH�ZLWK�UHJXODU�OLQH�ZLWK��RQ�WKH�WRS��VPDOO�VL]HG�VWRQHV��$W�WKH�VLGH�
WKHUH�DUH�XQVHWWOHG�SODLQ�ORZ�O\LQJ�GHSRVLWLRQDO�DUHDV���
8UEDQ�ZDOO��H[WHUQDO�FLW\�ZDOO��
6FDWWHU�RI�PDWHULDO��ORZ�GHQVLW\�VFDWWHU�RI�SRWWHU\��
$UHD�����
/RFDWLRQ�6TXDUH��LQ�WKH�1:�FRUQHU�RI�WKH�FLW\�DORQJ�WKH�ERUGHU�RI�WKH�ULYHU�DQG�YHU\�FORVH�
WR�QRUWK�WR�$UHD������QRW�YHU\�IDU�IURP�WKH�KRXVH�RI�WKH�0LVVLRQ��
0RUSKRORJ\��QDUURZ�PRXQG�OLNH�VWULS�RI�VRLO��
'HVFULSWLRQ�� DUHDV�ZLWK� DPSOH� YHJHWDWLRQ�� HGJH�ZLWK� UHJXODU� OLQH�ZLWK�� RQ� WKH� WRS�� VPDOO�
VL]HG�VWRQHV��$W�WKH�VLGH�WKHUH�DUH�XQVHWWOHG�SODLQ�ORZ�O\LQJ�GHSRVLWLRQDO�DUHDV���
8UEDQ�ZDOO��H[WHUQDO�FLW\�ZDOO��
6FDWWHU�RI�PDWHULDO��YHU\�ORZ�GHQVLW\�RI�VFDWWHU�RI�SRWWHU\��
$UHD���������������
/RFDWLRQ�6TXDUH��LQ�WKH�1:�FRUQHU�RI�WKH�FLW\�DORQJ�WKH�ERUGHU�RI�WKH�ULYHU�DQG�YHU\�FORVH�
WR�QRUWK�WR�$UHD������QRW�YHU\�IDU�IURP�WKH�KRXVH�RI�WKH�0LVVLRQ��
0RUSKRORJ\��GLIIHUHQW�VPDOO�GHSRVLW�RI�VWRQ\�VRLO��VHFRQGDU\�ORFDWLRQ�RI�PDWHULDO���
7\SRORJ\��PRXQG�OLNH�VWULS�RI�VRLO��
'HVFULSWLRQ��HGJH�ZLWK�UHJXODU�OLQH�ZLWK��RQ�WKH�WRS��VPDOO�VL]HG�VWRQHV��$W�WKH�VLGH�WKHUH�DUH�
XQVHWWOHG�SODLQ�ORZ�O\LQJ�GHSRVLWLRQDO�DUHDV��
8UEDQ�ZDOO��H[WHUQDO�FLW\�ZDOO��
$UHD����)LJ������
/RFDWLRQ�6TXDUH��EHKLQG�WKH�KRXVH�RI�WKH�0LVVLRQ��
0RUSKRORJ\��UDLVHG�PRXQG�RI�VRLO��
7\SRORJ\��PRXQG�OLNH�VWULS�RI�VRLO��
'HVFULSWLRQ��DPSOH�YHJHWDWLRQ��
8UEDQ�ZDOO��H[WHUQDO�FLW\�ZDOO��
6FDWWHU�RI�PDWHULDO��YHU\�ORZ�GHQVLW\�VFDWWHU�RI�SRWWHU\��
$UHD�� �)LJ������
/RFDWLRQ�6TXDUH��MXVW�EHKLQG�WKH�KRXVH�RI�WKH�$UFKDHRORJLFDO�0LVVLRQ��
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0RUSKRORJ\��UDLVHG�PRXQG�RI�VRLO��
7\SRORJ\��PRXQG�OLNH�VWULS�RI�VRLO��
'HVFULSWLRQ��DPSOH�YHJHWDWLRQ��
8UEDQ�ZDOO��H[WHUQDO�FLW\�ZDOO��
6FDWWHU�RI�PDWHULDO��DEVHQFH�RI�SRWWHU\��
$UHD����)LJ������
/RFDWLRQ�6TXDUH��ODUJH�H[WHQGHG�DUHD�WR�QRUWK�RI�WKH�VDVDQLDQ�EULGJH�DQG�LQ�FRUUHVSRQGHQFH�
RI�WKH�&ROXPQV�DUHD��
0RUSKRORJ\�� WHUUDFHG�VRLO�ZLWK� ODUJH�YHJHWDWLRQ�UHPDLQV��DERYH�WKH�OHYHO�RI� WKH�ORZ�O\LQJ�
GHSRVLWLRQDO�DUHD�GLVWULEXWHG�RYHU�IURP�WKH�KRXVH�RI�WKH�0LVVLRQ�DORQJ�WKH�ULYHU��
7\SRORJ\��GHOLPLWDWLRQ�RI�ILHOGV�DQG�JDUGHQV��
'HVFULSWLRQ��WKUHH�WHUUDFHG�OHYHOV�ZLWK�WKH�SUHVHQFH�RI�VPDOO�ZDOOHG�OLQHV�UXQQLQJ�IURP�ZHVW�
WR�HDVW��DW� WKH�WRS��PRUH�WR�HDVW��VRPH�VWUXFWXUDO�UHPDLQV�DUH�ORFDWHG��VPDOO�ZDOOV�³$´�DQG�
³%´��ZLWK�WKH�ILUVW�UXQQLQJ�XS��PRUH�RU�OHVV�UHJXODUO\��WR�WKH�WRS�ZKHUH�D�TXDGUDQJXODU�DQG�D�
FLUFXODU�DOLJQPHQW�RI� VWRQHV�DUH� UHPDUNDEO\� ORFDWHG�� WKH� ILUVW� OHYHO� LV� WKH�RQH�RI� WKH�SODLQ�
ORZ�O\LQJ�GHSRVLWLRQDO�DUHDV��WKH�VHFRQG�OHYHO�JRHV�DORQJ�WKH�SUREDEO\�SURORQJDWLRQ�RI�WKH�
VPDOO�ZDOO�³$´�UXQQLQJ�LQ�D�FXUYLOLQHDU�OLQH�WR�WKH�WKLUG�OHYHO�ZLWK�WKH�VWUXFWXUDO�UHPDLQV��
6FDWWHU�RI�PDWHULDO��YHU\�ORZ�GHQVLW\�VFDWWHU�RI�SRWWHU\��
$UHD�� �)LJ������
/RFDWLRQ�6TXDUH��ZHVWZDUG�RI�WKH�)��VWDWLF�SRLQW��
0RUSKRORJ\��D�TXLWH�VKDOORZ�DQG�OLQHDU�VSDFH��
7\SRORJ\��D�ORZHU�GHQVLW\�RI�YHJHWDWLRQ�VSRWV��
'HVFULSWLRQ��D�VWUDLJKW�DOLJQPHQW�RI�VWRQHV�LV�SUHVHQW��WXUQLQJ�HDVWZDUGV�ZLWK�D�����DQJOH��,W�
VHHPV�WKH�HDVWHUQ�OLPLW�RI�D�VWUHHW�UXQQLQJ�IXUWKHU��ZLWK�D�6(�1:�D[LV��DIWHU�WUHVSDVVLQJ�D�
VRUW� RI� FURVVURDG�� 7KH� HDVWHUQ� OLPLW� RI� WKH� VWUHHW� LV� PRUH� GHWHFWDEOH�� )XUWKHUPRUH� WKH�
DOLJQPHQW� LV� IODQNHG� RQ� LWV� ZHVWHUQ� VLGH� E\� D� TXLWH� UHJXODU� VTXDUHG� URRP� DFFXUDWHO\�
GHOLPLWHG�E\�VWRQHV�DQG�ZKRVH�FHQWUDO�SDUW�SUHVHQWV�DQ�HYLGHQW�GHSUHVVLRQ��7KH�DOLJQPHQW�LV�
IODQNHG�RQ�LWV�HDVWHUQ�VLGH�E\�D�FLUFXODU�VWUXFWXUH��LW��WKHQ�HYHQWXDOO\�WXUQV�ZHVWZDUGV�ZLWK�D�
���� DQJOH� WRZDUGV� WKH�0RVTXH�ZKHUH� LW� IRUPV� WKH� RXWHU� OLPLW� RI� D� VRUW� RI� D� ³/´� VKDSHG�
SODWIRUP�SUREDEO\�HQGLQJ�ZLWK�D�VTXDUH�URRP�DW�D�IHZ�PHWHUV�RI�GLVWDQFH�IURP�WKH�0RVTXH�
LWVHOI�DQG�VXUURXQGHG�E\�VPDOO�� LUUHJXODU�DQG�ORZ�HOHYDWHG�PRXQGV�SUREDEO\�UHODWHG�WR�WKH�
H[FDYDWLRQV��
6FDWWHU�RI�PDWHULDO��ORZ�FRQFHQWUDWLRQ�RI�SRWWHU\�IUDJPHQWV��
$UHD��� �)LJ������
/RFDWLRQ�6TXDUH��WR�QRUWK�HDVW�RI�DUHD����
0RUSKRORJ\��VPDOO�TXDGUDQJXODU�PRXQGV��³$´�DQG�³%´��
7\SRORJ\�� UHJXODUO\� VTXDUHG� LQ� SURILOH� DQG� ORZ�HOHYDWHG� �DYHUDJH� KHLJKWV� DERXW� ��PHWHU���
ZLWK�D�IODW�VXUIDFH��
'HVFULSWLRQ��DW�VRPH�PHWHUV�RI�GLVWDQFH�IURP�WKH�QRUWK�HDVWHUQ�DQJOH�RI�WKH�0RVTXH��
6FDWWHU�RI�PDWHULDO��D�PLGGOH�ORZ�FRQFHQWUDWLRQ�RI�SRWWHU\�IUDJPHQWV��
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$UHD����
/RFDWLRQ�6TXDUH��DERXW���P�1(�RI�0RXQG�³%´�RI�DUHD�����
0RUSKRORJ\��YHU\�LUUHJXODU�LQ�LWV�SURILOH�DQG�VXUIDFH��
7\SRORJ\��PRXQG��
'HVFULSWLRQ��XQFHUWDLQ�QDWXUH��ZLWK�D�YHU\�YDULDEOH�KHLJKW�EHWZHHQ������DQG���P��
6FDWWHU�RI�PDWHULDO��D�KLJK�FRQFHQWUDWLRQ�RI�VWRQHV�EXW�D�YHU\�ORZ�FRQFHQWUDWLRQ�RI�SRWWHU\��
$UHD�����)LJ������
/RFDWLRQ�6TXDUH��QHDU�WKH�VRXWK�HDVWHUQ�ZDOO�RI�WKH�0RVTXH��
0RUSKRORJ\��LUUHJXODU�LQ�LWV�SURILOH��
7\SRORJ\��PRXQG��
'HVFULSWLRQ�� D� VKDOORZ� GHSUHVVLRQ� LV� LQ� LWV� FHQWUH�ZKLFK� VHHPV� WR� EH� IRUPHG� E\�PDWHULDO�
UHVXOWLQJ�IURP�WKH�H[FDYDWLRQV�LQ�WKH�0RVTXH��
$UHD��� �)LJ������
/RFDWLRQ�6TXDUH��VWDQGV�MXVW�RQ�WKH�TLEOL�ZDOO�RI�WKH�0RVTXH��
0RUSKRORJ\��LUUHJXODU�SURILOH��
7\SRORJ\��PRXQG��
6FDWWHU�RI�PDWHULDO��PHGLXP�ORZ�GHQVLW\�RI�FHUDPLF�IUDJPHQWV��
$UHD�����)LJ������
/RFDWLRQ�6TXDUH�� EHKLQG� WKH� DUHD� ��� DQG� DOVR� RQ� LWV� ZHVWHUQ� SDUW�� LQ� WKH� DUHD�ZKHUH� WKH�
VRXWKHUQ�ZDOO�VHHPV�WR�VKRZ�DQRWKHU�LQWHUUXSWLRQ��
0RUSKRORJ\��TXDGUDQJXODU�VKDSHG��
7\SRORJ\��ZLGH�DUHD�RI�FDQDOL]DWLRQ��
'HVFULSWLRQ��VKRZV�DOVR�WUDFHV�RI�PRGHUQ�DJULFXOWXUDO�DFWLYLWLHV��
6FDWWHU�RI�PDWHULDO��TXLWH�KLJK�GHQVLW\�RI�FHUDPLF�IUDJPHQWV��
$UHD�����)LJ������
/RFDWLRQ�6TXDUH��VRXWK�RI�DUHD�����
0RUSKRORJ\��TXLWH�UHJXODU�DQG�VWUDLJKW��
7\SRORJ\��DOLJQPHQW�RI�VWRQHV��
'HVFULSWLRQ��VHHPV�WR�EH�LQWHUSUHWHG�DV�DQRWKHU�VWUHHW�HQWHULQJ�WKH�VLWH�IURP�VRXWK�DQG�JRLQJ�
WRZDUGV�WKH�VRXWK�ZHVWHUQ�DQJOH�RI�WKH�0RVTXH��
6FDWWHU�RI�PDWHULDO��TXLWH�KLJK�GHQVLW\�RI�FHUDPLF�IUDJPHQWV��
$UHD�����)LJ������
/RFDWLRQ�6TXDUH��DJDLQVW�WKH�ZHVWHUQ�ZDOO�RI�WKH�0RVTXH��
0RUSKRORJ\��HORQJDWHG�SURILOH��
7\SRORJ\��PRXQG��
'HVFULSWLRQ��LW�VHHPV�WR�EH�PDGH�XS�E\�WZR�GLVWLQFW�VXSHULPSRVHG�VPDOOHU�PRXQGV��WKH�RQH�
RQ�WRS�ZLWK�D�VHPLFLUFXODU�SURILOH���IRUPLQJ�D�VORSH�GHVFHQGLQJ�IURP�WKH�0RVTXH�ZDOO�DW�D�
KHLJKW�RI�DSSUR[LPDWHO\���P�WR�DERXW������P�WR�WKH�ZHVW���
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6FDWWHU�RI�PDWHULDO�� LWV� VXUIDFH� LV� VSRWWHG�E\�DW� OHDVW� WKUHH�DVVHPEODJHV� �RI�YHU\�XQFHUWDLQ�
LQWHUSUHWDWLRQ��RI�FRQFHQWULF�URZV�RI�VWRQHV��
$UHD�����)LJ������
/RFDWLRQ�6TXDUH��QRUWK�HDVWZDUGV�RI�DUHD�����
0RUSKRORJ\��LUUHJXODU�LQ�LWV�SURILOH��TXLWH�FRQYH[�LQ�LWV�VXUIDFH��
7\SRORJ\��KLJK�PRXQG��
'HVFULSWLRQ�� LQGLFDWLRQ�RI�WKH�SUHVHQFH�RI�DQ�DQFLHQW�ZDOO��SUREDEO\�WKH�HDVWHUQ�FLW\�ZDOO��
DUH�DW�ILUVW�YHU\�OLJKWO\�WUDFHDEOH�DQG�WKHQ�DUH�FOHDUO\�UHFRJQL]DEOH�RQ�WKH�WRS�RI�WKH�$UHD��
6FDWWHU�RI�PDWHULDO��FRYHUHG�E\�D�PHGLXP�KLJK�FRQFHQWUDWLRQ�RI�FHUDPLF�IUDJPHQWV��PRVW�RI�
ZKLFK�GLDJQRVWLF���

)LQDO�&RQVLGHUDWLRQV��
'XULQJ� WKLV� YHU\� OLPLWHG� VHDVRQ�� WKH� ZRUN� DFWLYLWLHV� RI� WKH� MRLQW�

,UDQLDQ�,WDOLDQ�WHDP�KDYH�FRQVLVWHG�LQ�D�SUHOLPLQDU\��WKRXJK�V\VWHPDWLF�DQG�
FRPSUHKHQVLYH�VXUYH\�RI�DSSUR[LPDWHO\�WKH�HQWLUH�DUHD�RI�WKH�VLWH�DLPHG�DW�
UHFRJQLVLQJ� VRPH� PRVW� QRWLFHDEOH� ODQGVFDSH�� JHR�PRUSKRORJLFDO��
DUFKDHRORJLFDO� DQG� DUFKLWHFWXUDO� IHDWXUHV�� 7RJHWKHU� ZLWK� WKH� WZR� WHDP�
OHDGHUV�� %UXQR� *HQLWR� DQG� 0RVD\\HE� $PLUL�� WKH� VXUYH\� ZDV� XQGHUWDNHQ�
ZLWK�WKH�KHOSIXO�SUHVHQFH�RI�*LXOLR�0DUHVFD�DQG�0V��%DWWXO�.KRVUDZL��

$IWHU�D�SUHOLPLQDU\�VWXG\�RQ�VRPH�RI�WKH�IHDWXUHV�RI�WKH�VLWH�FDUULHG�
RXW� E\� PHDQV� RI� D� JHR�UHIHUHQFHG� VDWHOOLWH� SKRWRJUDSK�� VRPH� DUHDV� ZHUH�
VHOHFWHG�WR�EH�VXUYH\HG�LQ�RUGHU�WR�REWDLQ�D�PDMRU�XQGHUVWDQGLQJ�RI�WKH�NH\�
SRLQWV�UHJDUGLQJ�WKH�IROORZLQJ�UHODWLRQVKLSV�ZLWKLQ�WKH�DQFLHQW�FLW\�EHWZHHQ��

�� WKH� GRFXPHQWHG� H[FDYDWHG� PRQXPHQWDO� DUHDV� DQG� WKH� VWLOO�
XQH[FDYDWHG�VXUURXQGLQJ�VSDFHV��

�� WKH� QXPHURXV� VHULHV� RI� TDQDWV� DQG� WKH� H[WDQW� DUFKDHRORJLFDO�
DQG�PRQXPHQWDO�HYLGHQFHV��

�� WKH�DQFLHQW�VHWWOHG�DUHDV�DQG�WKH�VXUURXQGLQJ�ZLGH�RSHQ�VSDFHV�
FOHDUO\�GHWHFWDEOH�IURP�WKH�SKRWR�VDWHOOLWH��

�� WKH� XQH[FDYDWHG� RULJLQDO� PRXQGV� WR� EH� VWLOO� GHWHFWHG� DQG�
LQWHUSUHWHG� DQG� WKH� DUWLILFLDO�PRXQGV� SDUWLDOO\� IRUPHG� E\� WKH�
PDWHULDO�UHVXOWLQJ�IURP�WKH�HDUOLHU�H[FDYDWLRQ�DFWLYLWLHV�FDUULHG�
RXW�RQ�WKH�VLWH��
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)RU� WKHVH� UHDVRQV�� WKH� VXUYH\� ZDV� DLPHG� DW� GHWHFWLQJ� DQ\� NLQG� RI�
PRUSKRORJLFDO� DQRPDOLHV� RQ� WKH� JURXQG� RU� DW� WU\LQJ� WR� WUDFH� UHFXUUHQW�
SDWWHUQV�LQ�WKH�GLVWULEXWLRQ�RI�HPSW\�VSDFHV��ILHOGV��JDUGHQV�����PRQXPHQWDO�
EXLOGLQJV�� VWUHHWV�� TDQDWV�� PRXQGV� �FRQVWUXFWLRQV�� SDODFHV�� LQ� YDULRXV�
GLPHQVLRQV�� 6RPH� LQWHUHVWLQJ� LVVXHV� FDQ� EH� SUHOLPLQDULO\� HPSKDVL]HG�
DPRQJVW�WKRVH�UHODWHG�WR�WKH�WRSRJUDSKLFDO�OD\RXW�RI�WKH�FLW\��

7KH�SUHVHQFH�RI�DPSOH�SRUWLRQV�RI�WKH�FLW\�DUHD�VHHPLQJO\�IUHH�IURP�
DQ\� NLQG� RI� VWUXFWXUDO� UHPDLQV� �H�J�� $UHD� ��� LV� ZLWKRXW� GRXEW� D� YHU\�
QRWHZRUWK\�DVSHFW��HYHQ�ZKHWKHU� WKH�REVHUYDWLRQV�DW� WKLV�SUHOLPLQDU\�VWDJH�
RI�UHVHDUFK�FDQQRW�UHSUHVHQW�EXW�ZRUNLQJ�K\SRWKHVHV��7KLV�SDUWLFXODU�DVSHFW�
HDVLO\� OHDGV� RQH� WR� WKLQN� RYHU� WKH� LQYHVWPHQWV�� WKH� WHUULWRULDO� DQG� VRFLDO�
FKDQJHV�RFFXUUHG� LQ� WKH�SODLQ�RI� WKH�FLW\�DQG� UHODWHG� WR� WKH�QHFHVVDU\� ODQG�
XVH�DQG�ZDWHU�VXSSO\�LQ�RUGHU�WR�OHW�WKH�DUHD�WR�EH�IRUPHG�DQG�GHYHORSHG�DV�
ϮϮ 6LQFH�HDUO\�WLPHV�WKH�JDUGHQV�KDYH�FRQVWLWXWHG�DQ�LQWHJUDO�SDUW�RI�WKH�3HUVLDQ�DUFKLWHFWXUH��
%HVLGHV� WKH� KLVWRULFDO� VRXUFHV�� DUFKDHRORJLFDO� HYLGHQFH� RI� $FKDHPHQLG� JDUGHQV� H[LVWV� DW�
3DVDUJDGDH�� 3HUVHSROLV�� 6XVD�� DQG� RWKHU� VLWHV� �;HQRSKRQ��2HFRQRPLFXV� ��������� $UULDQ��
$QDEDVLV� ���������� 6 P � ������ ������� 6WURQDFK� ������ �������� 3LQGHU�:LOVRQ� ������ ����
<DPDXFKL������������DQG�Q�������7KH�$FKDHPHQLG�VRYHUHLJQV�KDG�D�SDUWLFXODU� LQWHUHVW� LQ�
WKH� KRUWLFXOWXUH� DQG� DJULFXOWXUH� DQG� VHHPLQJO\� JUHDWO\� HQFRXUDJHG� WKH� DJURQRP\��
DUERULFXOWXUH��DQG� LUULJDWLRQ� �)DXWK�������8FKLWHO�������%ULDQW��������1XPHURXV�YDULHWLHV�
RI� SODQWV� ZHUH� LQWURGXFHG� WKURXJKRXW� WKH� HPSLUH� �;HQRSKRQ�� 2HFRQRPLFXV� �����������
0R\QLKDQ� ������ ���� ����� EHVLGH� WKH� SUDFWLFDO� DVSHFWV� RI� WKH� JDUGHQ� DQG� LWV� VHQVXDO�
SOHDVXUHV�� UR\DO� JDUGHQV� DOVR� FRQWDLQHG� SROLWLFDO�� SKLORVRSKLFDO�� DQG� UHOLJLRXV� V\PEROLVP��
7KH�LGHD�RI�D�NLQJ�FUHDWLQJ�D�IHUWLOH�JDUGHQ�RXW�RI�EDUUHQ�ODQG��EULQJLQJ�V\PPHWU\�DQG�RUGHU�
RXW�RI�FKDRV��DQG�GXSOLFDWLQJ�WKH�GLYLQH�SDUDGLVH�RQ�HDUWK��FRQVWLWXWHG�D�SRZHUIXO�VWDWHPHQW�
V\PEROL]LQJ� DXWKRULW\�� IHUWLOLW\�� DQG� OHJLWLPDF\� �(OLDGH� ������ �������0R\QLKDQ������� ����
)DT K������������6WURQDFK���������������*LJQRX[�������3DQDLQR��������7KH�JUHDW�ZHDOWK�
UHTXLUHG�WKHQ�WR�ILQDQFH�WKH�DFTXLVLWLRQ��GHYHORSPHQW��DQG�PDLQWHQDQFH�RI�IRUPDO�JDUGHQV��
HVSHFLDOO\�LQ�WKH�3HUVLDQ�DULG�ODQGVFDSH��PDGH�WKLV�W\SH�RI�KROGLQJ�D�V\PERO�RI�SRZHU�DQG�
SURVSHULW\��)URP�WKH�WLPH�RI�WKH�$FKDHPHQLG�HPSLUH�WKH�LGHD�RI�DQ�HDUWKO\�SDUDGLVH�VSUHDG�
RYHU�WKH�OLWHUDWXUH�DQG�ODQJXDJHV�RI�RWKHU�FXOWXUHV��$OWKRXJK�WKH�FRQFHSW�RI�D�SDUDGLVH�PD\�
EH�WUDFHG�EDFN�WR�WKH�6XPHULDQ�HSLF�RI�*LOJDPHVK��.UDPHU����������������LW�VHHPV�WKDW�WKH�
LGHD�H[LVWHG�LQGHSHQGHQWO\�LQ�WKH�,QGR�,UDQLDQ�WUDGLWLRQ��ZKHUH�RQH�PD\�ILQG�UHIHUHQFHV�LQ�
WKH� $YHVWD� �<W�� �������� ZKHUH� WKH� ZRUG� SDLULGD ]D��� 2OG� 3HUVLDQ� 
SDULGDLGD��� 0HGLDQ�

SDULGDL]D�� �ZDOOHG�DURXQG�� L�H��� D� ZDOOHG� JDUGHQ��� ZDV� WUDQVOLWHUDWHG� LQWR� WKH� *UHHN�
SDUDGHLVRL�� WKHQ� UHQGHUHG� LQWR� WKH� /DWLQ� SDUDGLVXV�� DQG� IURP� WKHUH� HQWHULQJ� LQWR� WKH�
(XURSHDQ� ODQJXDJHV �<DPDXFKL�������������7KH�ZRUG�HQWHUHG�6HPLWLF� ODQJXDJHV�DV�ZHOO��
$NNDGLDQ� SDUGHVX�� +HEUHZ� SDUGHV� �1HKHPLDK� ����� (FFOHVLDVWHV� ����� 6RQJ� RI� 6RORPRQ�
�������DQG�$UDELF�IHUGDZV��.RUDQ����������������
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XUEDQ�� 7KH� IXWXUH� UHVHDUFKHV� ZLOO� FHUWDLQO\� JLYH� FRQILUPDWLRQ� RI� WKH�
FRUUHFWQHVV�RI�WKHVH�K\SRWKHVHV��DQG�RI�WKH�SRVVLELOLW\�WKDW�SDUW�RI�WKH�XUEDQ�
DUHD� DW� % ã S U� ZDV� PDLQO\� GHYRWHG� WR� DJULFXOWXUDO� DQG� KRUWLFXOWXUDO�
DFWLYLWLHV�� WKLV� FKDUDFWHULVWLF� ZRXOG� EH� RI� H[WUHPH� KLVWRULFDO�HFRQRPLFDO�
LPSRUWDQFH��%\�QRZ�LW� LV�VWLOO�GLIILFXOW� WR�DVVXPH�WKDW�D�SRUWLRQ�RI� WKH�FLW\��
PRVWO\�WKH�ZHVWHUQ��UHPDLQHG�DFWXDOO\�HYHU�IUHH�IURP�EXLOGLQJV�DQG�IURP�DQ\�
NLQG� RI� DUFKLWHFWXUDO� IHDWXUHV�� WKH� YLFLQLW\� WR� WKH� ULYHU� KDYLQJ�� KRZHYHU��
DOZD\V�H[SRVHG�WKLV�DUHD�WR�WKH�JUHDW�ULVN�RI�LWV�UHFXUUHQW�IORRGLQJ�DFWLYLWLHV��
$Q� DSSURSULDWH� FKRLFH� WR� NHHS� D� ODUJH� IHUWLOH� ULYHUVLGH� SLHFH� RI� ODQG� IRU�
DJULFXOWXUH� DQG� KRUWLFXOWXUH� FRXOG� KDYH� HQVXUHG� WKH� VXIILFLHQW� ³XUEDQ´� DQG�
³LQWHUQDO´�ZDWHU�VXSSO\�WR�EH�PDQDJHG�E\�WKH�SROLWLFDO�UXOH��,W�VKRXOG�DOVR�EH�
WDNHQ� LQWR�GXH� DFFRXQW� WKH�K\SRWKHVLV� WKDW� RSHQ� VSDFHV� IDFLQJ� WKH� ULYHU� WR�
ZHVW�DQG�RWKHUV�ORFDWHG�DPRQJVW�DUFKLWHFWXUDO�EXLOGLQJV�WR�QRUWK�HDVW�FRXOG�
KDYH� EHHQ� VRPHKRZ� GHYRWHG� WR� D� IRUP� RI� SOHDVXUH� DQG� OHLVXUH� IRU� WKH�
LQKDELWDQWV�� $UFKDHRORJLFDO� DQG� KLVWRULFDO� HYLGHQFH� IRU� WKLV� SRVVLELOLW\� DW�
% ãDS U� DUH�� XQIRUWXQDWHO\�� SRRUO\� GRFXPHQWHG� LQ� WKH� VFLHQWLILF� OLWHUDWXUH��
WKH�DUFKDHRORJ\�RI�6DVDQLDQ�SHULRG� LQ� WKH�SODWHDX�DV�ZHOO��GR�QRW�RIIHU�E\�
QRZ� PXFK� HYLGHQFH� IRU� WKDW���� WKLV� JURXQG� RI� LQWHUHVW� ZLOO� EH� GHHSO\�
LQYHVWLJDWHG�GXULQJ�WKH�QH[W�FDPSDLJQV�DW�WKH�VLWH��

2I� JUHDW� LQWHUHVW�� PRUHRYHU�� DUH� DOVR� WKH� HYLGHQFHV� LQWHUSUHWHG� DV�
WUDFHV� RI� ROG� VWUHHWV� HQWHULQJ� WKH� VLWH� IURP� VRXWK� �DUHDV� �� DQG� ����� (YHQ�
WKRXJK� WKHUH� LV� OLWWOH� LQGLFDWLRQ�E\�QRZ� UHJDUGLQJ� WKH�SHULRG�GXULQJ�ZKLFK�
WKRVH�VWUHHWV�ZHUH�DFWXDOO\�LQ�XVH����WKH�IDFW�LV�TXLWH�VLJQLILFDQW�EHFDXVH�WKH\�
SURYLGHG� WKH� FLW\� ZLWK� D� VRXWKHUQ� DFFHVV�� :KLOH� WKH� SUHVHQFH� RI� D� URDG�
HQWHULQJ� IURP�QRUWK� LV� TXLWH� XQTXHVWLRQDEOH� DQG� WKH� DFFHVV� IURP�ZHVW�ZDV�
HQVXUHG�E\�PHDQV�RI�WKH�ZHOO�NQRZQ�EULGJH�WUHVSDVVLQJ�WKH�ULYHU�� LW� LV�DOVR�
QRWHZRUWK\� WKDW�GXULQJ� WKLV�FDPSDLJQV�QR� WUDFHV�RI�DQ�HDVWHUQ�DFFHVV�ZHUH�
LGHQWLILHG� GXULQJ� WKH� VXUYH\�� ,W� LV�� QRQHWKHOHVV�� SRVVLEOH� WKDW� WKH� NKDQGDT
DFWXDOO\�ERUGHULQJ�WKH�HDVWHUQ�OLPLW�RI�WKH�VLWH�ZDV�DQ�DQFLHQW�IHDWXUH�RI�WKH�
VHWWOHPHQW��,W�LV�TXLWH�LQWULJXLQJ�DW�WKLV�UHJDUG��PRUHRYHU��WR�FRQVLGHU�WKDW�WKH�
�� /LWWOH� LV�NQRZQ�DERXW� WKH� IRUP�RI� WKH�3HUVLDQ�JDUGHQ�EHIRUH� WKH� ,VODPLF�SHULRG��EXW� LWV�
H[LVWHQFH� DW� WKDW� WLPH� DQG� LWV� LPSRUWDQFH� DV� ERWK� D� V\PERO� RI� SRZHU� DQG� UHVRXUFH� IRU�
SOHDVXUH�LV�ZLGHO\�DFNQRZOHGJHG��3LQGHU�:LOVRQ��������������
�� ,W� LV� LPSRUWDQW� LQ� WKLV� UHJDUG�� KRZHYHU�� WR� VWUHVV� WKDW� DW� OHDVW� RQH� RI� WKHP� VHHPV� WR� EH�
UHODWHG�ZLWK�WKH�0RVTXH�
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SUHVHQFH�RI�WKH�DIRUHPHQWLRQHG�NKDQGDT�PLJKW�KDYH�³FRQFUHWH´�FRQQHFWLRQV�
ZLWK� WKH� WRSRJUDSK\�RI� WKH� VLWH�� DQG�HVSHFLDOO\�ZLWK� WKH� VWHHS� VORSH�RI� WKH�
KLOO�ZKHUH� WKH� VR�FDOOHG� ³4DOµH�\H�'RNKWDU´� OLHV��2QH� FDQQRW� H[FOXGH� WKDW�
WKLV�NKDQGDT�FRXOG�KDYH�EHHQ�D�IHDWXUH�ORFDWHG�DW�WKH�HDVWHUQ�OLPLW�RI�WKH�FLW\�
DV�D�VRUW�RI�³EDUULHU´�SURWHFWLQJ�WKH�VLWH�IURP�DQ\�SRVVLEOH�DOOXYLDO�GHSRVLWV�
IORZLQJ�GRZQ�IURP�WKH�QRUWKHUQ�KLOOV��)LJ�������7KH�PRVW�GHVWUXFWLYH�HIIHFW�
IRU� WKH� XUEDQ� ODQGVFDSH� DQG� WKH� FLW\� ZHUH�� QRQHWKHOHVV�� WKH� GRFXPHQWHG�
FRQWLQXRXV�IORRGV�VWLOO�QRZ�RFFXUULQJ�HYHU\����\HDUV�FLUFD����DQG�ZKLFK�KDYH�
FRQVLVWHQWO\�FRUURGHG�WKH�VDPH�HPEDQNPHQW�DQG�GHYLDWHG�WKH�FRXUVH�RI�WKH�
ULYHU�DV�ZHOO��

Ϯϱ 3HUVRQDO�FRPPXQLFDWLRQ�E\�'U��0RVD\\HE�$PLUL�
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*(1(5$/�5()(5(1&(6
0DLQ�6RXUFHV��
&XU]RQ��*���������3HUVLD�DQG�WKH�3HUVLDQ�4XHVWLRQ��/RQGRQ��
GH� *RHMH�� 0�-�� HG�� ������� DO�, DÕU �� .LW E� DO�0DV OLN� ZDµO� 0DP OLN�� %LEOLRWKHFD�
*HRJUDSKRUXP�$UDERUXP��/HLGHQ���
GH�*RHMH��0�-��HG�������II���DO�ÌDEDU ��7 U Õ DO�5XVXO�ZDµO�0XO N��/HLGHQ��
0XVWDZI �DO�4D]Y Q ��������.LW E�1X]KDW�DO�4XO E��%RPED\��
1|OGHNH�� 7K�� �������*HVFKLFKWH� GHU� 3HUVHU� XQG�$UDEHU� ]XU� =HLW� GHU� 6DVDQLGHQ�� DXV� GHU�
DUDELVFKHQ�&KURQLN�GHV�7DEDUL��/H\GHQ�
6FKZDUW]�� 3�� ������������ ,UDQ� LP� 0LWWHODOWHU� QDFK� GHQ� DUDELVFKHQ� *HRJUDSKHQ�� �� YRO��
/HLS]LJ���
6FULSWRUHV� +LVWRULDH� $XJXVWDH� ������� YRO�� ,�,,,�� /RHE� &ODVVLFDO� /LEUDU\� &DPEULGJH� 	�
/RQGRQ��
� � � ����

























�
0DLQ�$UWLFOHV�DQG�%RRNV�
$OWKHLP��)U��XQG�6WLHKO�5���������(LQ�DVLDWLVFKHU�6WDDW��:LHVEDGHQ��
$\PDUG�� $�� ������� 5HPDUTXHV� VXU� OD� SROLRUFpWLTXH� JUHFTXH�� eWXGHV� G¶$UFKpRORJLH�
&ODVVLTXH��9RO��,,� ������3DULV��
%DFN��0���������'LH�VDVVDQLGLVFKHQ�6WDDWVLQVFKULIWHQ��$FWD�,UDQLFD�����7HKUDQ�DQG�/LqJH��
%ULDQW�� 3�� ������� ¬� SURSRV� GX� URL�MDUGLQLHU�� UHPDUTXHV� VXU� O¶KLVWRLUH� G¶XQ� GRVVLHU�
GRFXPHQWDLUH�� +HQNHOPDQ�� :�� DQG� .XKUW�� $��� �HGV��� $� 3HUVLDQ� 3HUVSHFWLYH�� (VVD\V� LQ�
PHPRU\�RI�+HOHHQ�6DQFLVL�:HHUGHQEXUJ��$FKDHPHQLG�+LVWRU\������������/HLGHQ��
&DOPDUG��-�������� .$=(581�L��*HRJUDSK\��(QF\FORSDHGLD�,UDQLFD��HGLWLRQ�RQ�OLQH�
&DQHSD��0���������6DVDQLDQ�5RFN�5HOLHIV��7KH�2[IRUG�+DQGERRN�RI�$QFLHQW�,UDQ� 3DUW�9,,��
7KH�6DVDQLDQ�3HULRG�����������1HZ�<RUN��
&KULVWHQVHQ��$���������/¶,UDQ�VRXV�OHV�6DVVDQLGHV��&RSHQKDJXH��
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&XULHO��5���*\VHOHQ��5���������/HV�PRQQDLHV�GH�IRXLOOHV�GH�%LãDS U��6WXGLD�,UDQLFD� ������
����
(OLDGH��0���������0\WK��'UHDPV��DQG�0\VWHULHV���������1HZ�<RUN��
(WWLQJKDXVHQ��5���HGV���7KH�,VODPLF�*DUGHQ���������:DVKLQJWRQ��'�&��
)DT K��1��������� HKUD�\H�E Õ�H� U Q ��,UDQ�Q PD� �����������
)DXWK��:�� ������� 'HU� .|QLJOLFKH� *lUWQHU� XQG� -lJHU� LP� 3DUDGHLVRV�� %HREDFKWXQJHQ� ]XU�
5ROOH�GHV�+HUUVFKHUV�LQ�GHU�9RUGHUDVLDWLVFKHQ�+RUWLNXOWXU��3HUVLFD�����������
)U\H��5�1���������)XQHUDU\�,QVFULSWLRQV�LQ�3DKODYL�IURP�)DUV��%R\FH��0��DQG�*HUVKHYLWFK��
,���HGV���:�%��+HQQLQJ�0HPRULDO�9ROXPH����������/RQGRQ��
*DJp��-���������/D�PRQWpH�GHV�VDVVDQLGHV��3DULV��
*DJq�-���������&RPPHQW�6DSRU�D�W�LO�©WULRPSKp�GH�9DOpULHQ"ª��6\ULD� ;/,,�����������
*DOO� YRQ�� +�� ������� 'LH�0RVDLNHQ� YRQ� %LãDS U��$UFKD|ORJLVFKH� 0LWWHLOXQJHQ� DXV� ,UDQ��
1�6��������������
*KLUVKPDQ��5���������,QVFULSWLRQ�GX�PRQXPHQW�GH�&KkSRXU�,HU�j�&KkSRXU��5HYXH�GHV�$UWV�
$VLDWLTXHV�����,,,����������
*KLUVKPDQ��5���������/HV�IRXLOOHV�GH�&KkSRXU��,UDQ���5HYXH�GHV�$UWV�$VLDWLTXHV� ���,�����
����
*KLUVKPDQ��5���������6KDSXU��&LW\�RI�.LQJV��$VLD��'HFHPEHU��
*KLUVKPDQ��5���������6KDSXU��5R\DO�&LW\��$VLD��2FWREHU��
*KLUVKPDQ��5�� �������1RWHV� LUDQLHQQHV� ,,,��$� SURSRV� GHV� EDV�UHOLHIV� UXSHVWUHV� VDVVDQLGH��
$UWLEXV�$VLDH� YRO��;,,,��������������
*KLUVKPDQ��5���������%LFKkSRXU�,,��/HV�PRVDwTXHV�VDVVDQLGHV��3DULV��
*KLUVKPDQ��5���������,UDQ��3DUWKHV�HW�6DVVDQLGHV��3DULV���
*KLUVKPDQ��5�� �������3HUVH��3URWR�LUDQLHQV��0qGHV��$FKpPpQLGHV�� O¶8QLYHUV�GHV�)RUPHV��
3DULV�
*KLUVKPDQ��5���������%LFKkSRXU�,��3DULV��
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*KLUVKPDQ�� 5��� DQG� 6DOOHV�� *�� ������� &KkSRXU�� 5DSSRUW� SUpOLPLQDLUH� GH� OD� SUHPLqUH�
FDPSDJQH�GH�IRXLOOHV��5HYXH�GHV�$UWV�$VLDWLTXHV� ������������
*LJQRX[��3K���������&DWDORJXH�GHV�VFHDX[��FDPpHV�HW�EXOOHV�VDVDQLGHV�GH�OD�%LEOLRWKqTXH�
1DWLRQDOH�HW�GX�0XVpH�GX�/RXYUH�,,��/HV�VFHDX[�HW�EXOOHV�LQVFULWV��3DULV��
*LJQRX[��3K�� �������4XHOTXHV� UpIOH[LRQV� VXU� OD� UHSUpVHQWDWLRQ�GX�3DUDGLV�0DKp�� -�3�� DQG�
7KRPVRQ��5�:�� �HGV���)URP�%\]DQWLXP� WR� ,UDQ��$UPHQLDQ�6WXGLHV� LQ�+RQRXU�RI�1LQD�*��
*DUVRwDQ��������$WODQWD��*HRUJLD��
*\VHOHQ��5���������/D�JpRJUDSKLH�DGPLQLVWUDWLYH�GH�O¶(PSLUH�6DVVDQLGH��/HV�WpPRLJQDJHV�
VLJLOORJUDSKLTXHV� �5HV� RULHQWDOHV��� 9RO�� �>1RWH�V��� ;;�� ���� S��� �� SO��� @� �ELEO��� �� S�������
>1RWHV�� &156� �����@� ,OOXVWUDWLRQ�� )LJXUH�� 7DEOHDX� &DUWH�� *URXSH� SRXU� O¶pWXGH� GH� OD�
FLYLOLVDWLRQ�GX�0R\HQ�2ULHQW��3DULV��)5$1&(���������0RQRJUDSKLH���3DULV�
+HUUPDQQ�� *�� ������� 7KH� ' U EJLUG� 5HOLHI�$UGDVK U� RU� 6K KS U"� $� 'LVFXVVLRQ� LQ� WKH�
&RQWH[W�RI�(DUO\�6DVDQLDQ�6FXOSWXUH��,UDQ� ����������
+HUUPDQQ��*���������7KH�,UDQLDQ�5HYLYDO��2[IRUG��
+HUUPDQQ�� *�� ���������� 7KH� 6DVDQLDQ� 5RFN� 5HOLHIV� DW� %LãDS U�� 3DUW� ��� ,UDQLVFKH�
'HQNPlOHU��,UDQLVFKH�)HOVUHOLHILV��6HU��)��%HUOLQ��3DUW����%HUOLQ��
+HU]IHOG��(���������3DLNXOL��0RQXPHQW�DQG�,QVFULSWLRQ�RI�WKH�(DUO\�+LVWRU\�RI�WKH�6DVDQLDQ�
(PSLUH����YROV��%HUOLQ��
+HU]IHOG��(�� �������$FKDHPHQLG�&RLQDJH�DQG�6DVDQLDQ�0LQW�1DPHV��7UDQVDFWLRQV�RI� WKH�
,QWHUQDWLRQDO�1XPLVPDWLF�&RQJUHVV���������������/RQGRQ��
+LQ]��:���������$OW�LUDQLVFKH�)XQGH�XQG�)RUVFKXQJHQ� %HUOLQ��
+XPEDFK��+��DQG�6NM UY¡��3�2��������������7KH�6DVVDQLDQ�,QVFULSWLRQ�RI�3DLNXOL����YROV��
:LHVEDGHQ��
.U|JHU��-���������6DVDQLGLVFKHU�6W�FNGHNRU��0DLQ]��
/H�6WUDQJH��*���������/DQGV�RI�WKH�(DVWHUQ�&DOLSKDWH��1HZ�<RUN��
/RXNRQLQ��9���������.XO¶WXUD�VDVDQLGVNRJR�,UDQD� 0RVNYD��
0DFGHUPRW�� %�*�������� 5RPDQ� (PSHURUV� LQ� WKH� 6DVVDQLDQ� UHOLHIV�� -RXUQDO� RI� 5RPDQ�
6WXGLHV� YRO��;/,9���������SDUW�,�	�,,���������
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0DF.HQ]LH��'�1���������7KH�,QVFULSWLRQV��+HUUPDQQ��*���HG���7KH�6DVDQLDQ�5RFN�5HOLHIV�DW�
%LãDS U��3DUW����,UDQLVFKH�'HQNPlOHU��,UDQLVFKH�)HOVUHOLHILV��6HU��)��%HUOLQ��3DUW�����������
%HUOLQ��
0DULFT��$���������5HV�*HVWDH�'LYL�6DSRULV��6\ULD� �������������
0DULFT��$���������5HV�*HVWDH�'LYL�6DSRULV��&ODVVLFD�HW�2ULHQWDOLD����������3DULV��
0DUTZDUW�� -�� 0HVVLQD�� *�� ������� $� FDWDORJXH� RI� WKH� SURYLQFLDO� FDSLWDOV� RI� U QVKDKU��
5RPH��
0DUWLQ��5���������/¶XUEDQLVPH�GDQV�OD�*UqFH�DQWLTXH� 3DULV��
0HKU\DU�� 0�� ������������ 6LPD�\H� VKDKU�H� % ãDS U� GDU� GRZUDQ�H� HVODPL�� 'RYYRPLQ�
.RQJUH�\H�7DULNK�H�0H¶PDUL� YD�6KDKUVD]L�\H� ,UDQ��%DP��.HUPDQ�������� IDUYDUGLQ������
9RO���� �������7HKHUDQ��
0HKU\DU�� 0�� ������������ 6LPD�\H� VKDKU�H� % ãDS U� GDU� GRZUDQ�H� HVODPL�� 'RYYRPLQ�
.RQJUH�\H�7DULNK�H�0H¶PDUL� YD�6KDKUVD]L�\H� ,UDQ��%DP��.HUPDQ�������� IDUYDUGLQ������
9RO���� ��������7HKHUDQ��
0LODQRYLF�� 3��� $JKLOL�� %�� ������� +\GUR�JHRORJLFDO� &KDUDFWHULVWLFV� DQG� *URXQGZDWHU�
0LVPDQDJHPHQW�RI�.D]HUXQ�.DUVWLF�$TXLIHU��=DJURV�� ,UDQ��+\GURJHRORJLFDO�3URFHVVHV� LQ�
.DUVW�7HUUDQHV��3URFHHGLQJV�RI�WKH�$QWDO\D�6\PSRVLXP�DQG�)LHOG�6HPLQDU��2FWREHU��������
,QWHUQDWLRQDO�$VVRFLDWLRQ�RI�+\GURORJLFDO�6FLHQFHV��,$+6���3XEO��QR���������������
0R\QLKDQ��(�� �������3DUDGLVH�DV�D�*DUGHQ� LQ�3HUVLD� DQG�0XJKDO� ,QGLD������ ���� ���� ����
1HZ�<RUN��
1\EHUJ��+�6���������'LH�5HOLJLRQHQ�GHV�DOWHQ�,UDQ� /HLS]LJ��
3DQDLQR��$���������1R�5RRP�IRU�WKH�³3DUDGLVH´"�$ERXW�2OG�3HUVLDQ��SD�UD�GD�\D�GD�D�PD!��
%DVHOOR��*�3�� DQG�5RVVL��$�9�� �HGV���'DULRVK� 6WXGLHV� ,,� �� 3HUVHSROLV� DQG� LWV� 6HWWOHPHQWV��
7HUULWRULDO�6\VWHP�DQG�,GHRORJ\�LQ�WKH�$FKDHPHQLG�6WDWH��8QLYHUVLWj�GHJOL�6WXGL�GL�1DSROL�
³/¶2ULHQWDOH´��'LSDUWLPHQWR�$VLD��$IULFD�H�0HGLWHUUDQHR��6HULHV�0LQRU�/;;9,,,�����������
1DSROL��
3LJXOHYVNDMD��1���������*RURGD�,UDQD�Y�UDQQHP�VUHGQHYHNRY¶H��0RVNYD�/pQLQJUDG��
3LQGHU�5���:LOVRQ��5�� �������7KH�3HUVLDQ�*DUGHQ��%DJK� DQG�&KDKDU�%DJK��0DF'RXJDOO��
(�%��DQG�(WWLQJKDXVHQ��5�� �HG��7KH� ,VODPLF�*DUGHQ��'XPEDUWRQ�2DNV�&ROORTXLXP�RQ� WKH�
+LVWRU\�RI�/DQGVFDSH�$UFKLWHFWXUH������������:DVKLQJWRQ�
3RORWVN\��+�-���HG����������0DQLFKlLVFKH�+RPLOLHQ��6WXWWJDUW��
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3RSH��$���HG����������$�6XUYH\�RI�3HUVLDQ�$UW��/RQGRQ�DQG�1HZ�<RUN��
5LFH�� '�7�� ������� 7KH� &LW\� RI� 6K S U�� $UV� ,VODPLFD� 9RO�� ��� QR� ��� SS�� ��������� ZLWK�
+LVWRULFDO�1RWH�E\�5HLWOLQJHU��*��
6 P ��µ$���������3 V UJ G�\ �TDG PWDU Q�S \WDNW�H�ã KDQã K �H� U Q���������6KLUD]��
6DUIDU ]��$�$��������â��������% ã S U��âDKU�H�ER]RUJ�H�V V Q ��% VW Q�ãHQ V �ZD�KRQDU�H�
U Q� ����������
6DUIDU ]��$�$���������%LVK S U�³6XUYH\�RI�([FDYDWLRQV´��,UDQ� ��������
6DUIDU ]�� $�$�� ������� $\Y Q�H� P V \ N�H� % ã S U�� 3URFHHGLQJV� RI� WKH� ,,QG� $QQXDO�
6\PSRVLXP�RQ�$UFKDHRORJLFDO�5HVHDUFK�LQ�,UDQ�����������������7HKUDQ�
6DUIDU ]��$�$���������$Q K W ��0DµEDG�H�µ$ P�H�% ã S U��3URFHHGLQJV�RI�WKH�,,,UG�$QQXDO�
6\PSRVLXP�RQ�$UFKDHRORJLFDO�5HVHDUFK�LQ�,UDQ�����������������7HKUDQ�
6DUIDU ]��$�$���������.DãI�H�QDTã�H�EDUMDVWDK �\H�PRKHPP�H�V V Q �GDU�7DQJ�H� RZJ Q��
3URFHHGLQJV� RI� WKH� ,9WK�$QQXDO� 6\PSRVLXP� IRU�$UFKDHRORJLFDO�5HVHDUFK� LQ� ,UDQ� ��������
�������7HKUDQ�
6SUHQJOLQJ��0���������7KLUG�FHQWXU\�,UDQ��6DSRU�DQG�.DUWLU� &KLFDJR��
6WHLQ��6LU�$XUHO��������$Q�DUFKDHRORJLFDO�WRXU�LQ�WKH�DQFLHQW�3HUVLV��,UDT� ,,,�����������
6WURQDFK��'�� �������3DVDUJDGDH��$�5HSRUW� RQ� WKH�([FDYDWLRQV�&RQGXFWHG� E\� WKH�%ULWLVK�
,QVWLWXWH�RI�3HUVLDQ�6WXGLHV�IURP������WR���������������2[IRUG�
6WURQDFK�� '�� ������� 7KH� 5R\DO� *DUGHQ� DW� 3DVDUJDGDH�� (YROXWLRQ� DQG� /HJDF\��
$UFKDHRORJLFD�,UDQLFD�HW�2ULHQWDOLV��0LVFHOODQHD�LQ�+RQRUHP�/RXLV�9DQGHQ�%HUJKH������
�����*KHQW�
6WURQDFK��'���������7KH�*DUGHQ�DV�D�3ROLWLFDO�6WDWHPHQW��6RPH�&DVH�6WXGLHV�IURP�WKH�1HDU�
(DVW�LQ�WKH�)LUVW�0LOOHQQLXP�%&��%XOOHWLQ�RI�WKH�$VLD�,QVWLWXWH� �����������
6XQGHUPDQQ�� :�� ������� 6WXGLHQ� ]XU� NLUFKHQJHVFKLFKWOLFKHQ� /LWHUDWXU� GHU� LUDQLVFKHQ�
0DQLFKlHU�,,��$OWRULHQWDOLVFKH�)RUVFKXQJHQ� ���������������
7DOERW�5LFH��'���������7KH�FLW\�RI�6KDSXU��$UV�,VODPLFD� ,,���������VV��
7DTL]DGHK��6�+�� �������7KH�(DUO\�6DVDQLDQV��6RPH�&KURQRORJLFDO�3RLQWV�ZKLFK�SRVVLEO\�
FDOO�IRU�UHYLVLRQ��%XOOHWLQ�RI�WKH�6FKRRO�RI�2ULHQWDO�DQG�$IULFDQ�6WXGLHV� 9RO��;O��SDUW������
���
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7RZVHQG��3HVFRWW��:���������7KH�DGPLQLVWUDWLRQ�RI�*RUGLHQ�,,,��<DOH�&ODVVLFDO�6WXGLHV� YRO��
,9����������
8FKLWHO��$���������3HUVLDQ�3DUDGLVH��$JULFXOWXUDO�7H[WV�LQ�WKH�)RUWLILFDWLRQ�$UFKLYH��,UDQLFD�
$QWLTXD���������������*HQW�
9DQGHQ�%HUJKH��/���������$UFKpRORJLH�GH�O¶,UDQ�DQFLHQ��/HLGHQ��
:DONHU�� -�� ������� 0RQQDLHV� VDVVDQLGHV� HW� DUDEHV� SURYHQDQW� GHV� IRXLOOHV� GH� %LFKkSRXU��
*KLUVKPDQ��5���HG���%LFKkSRXU�,,����������
:ROVNL�� -��� $UVDNLGHQ� XQG� 6DVDQLGHQ� ������� %HLWUlJH� ]XU� $OWHQ� *HVFKLFKWH� XQG� GHUHQ�
1DFKOHEHQ�)HOVFKULIW�I�U�)UDQ]�$OWKHLP�����������%HUOLQ�
<DPDXFKL��(�0���������3HUVLD�DQG�WKH�%LEOH����������*UDQG�5DSLGV��0LFK�
<DVL��-���������%LVK S U�³6XUYH\�RI�([FDYDWLRQV´��,UDQ� ��������
=DHKQHU��5�&���������7KH�'DZQ�DQG�7ZLOLJKW�RI�=RURDVWULDQLVP��/RQGRQ��
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$FNQRZOHGJHPHQWV��
,VODPLF�5HSXEOLF�RI�,UDQ��

��5HVHDUFK�&HQWUH�RI�WKH�,UDQLDQ�&XOWXUDO�+HULWDJH��+DQGLFUDIWV�DQG�7RXULVP�2UJDQL]DWLRQ�
�5&,&++72���7HKUDQ�

��,UDQLDQ�&HQWUH�IRU�$UFKDHRORJLFDO�5HVHDUFK�RI�5&,&++72��,UDQ�
��,UDQLDQ�&XOWXUDO�+HULWDJH��+DQGLFUDIWV�DQG�7RXULVP�2UJDQL]DWLRQ��,&++72���7HKUDQ�
��,UDQLDQ�&XOWXUDO�+HULWDJH��+DQGLFUDIWV�DQG�7RXULVP�2UJDQL]DWLRQ��,&++72���6KLUD]�
��,UDQLDQ�&XOWXUDO�+HULWDJH��+DQGLFUDIWV�DQG�7RXULVP�2UJDQL]DWLRQ��,&++72���.D]HUXQ�

��7KH�(PEDVV\�RI�,VODPLF�5HSXEOLF�RI�,UDQ���5RPH�

5HSXEOLF�RI�,WDO\��
��0LQLVWHUR�GHJOL�$IIDUL�(VWHUL��0$(��'*&6�	�'*3&&��

��,VWLWXWR�,WDOLDQR�SHU�O¶$IULFD�H�O¶2ULHQWH��,V,$2��
��8QLYHUVLWj�GHJOL�6WXGL�GL�1DSROL�³O¶2ULHQWDOH´��812��

��&HQWUR�,QWHUGLSDUWLPHQWDOH�GL�6HUYL]L�SHU�O¶$UFKHRORJLD��&,6$���8QLYHUVLWj�GHJOL�6WXGL�GL�
1DSROL�³O¶2ULHQWDOH´�

��$PEDVFLDWD�G¶,WDOLD�LQ�7HKUDQ�
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)LJ������7KH�% ãDS U�DUHD�ZLWK�WKH�PDLQ�JHRJUDSKLFDO�DQG�DUFKDHRORJLFDO�VLWHV�RI�1XUDEDG��
% ãDS U��.D]HUXQ��DQG�WKH�$U]KDQ�DQG�3HULVKDQ�ODNHV��IURP�*RRJOH�HDUWK�������UHYLVHG�E\�
WKH�DXWKRUV�

)LJ�� �� �� 5RFN�5HOLHI�� 6FHQH� RI� LQYHVWLWXUH� RI� âDKS U� ,� RQ� WKH� OHIW� EDQN� RI� WKH� ULYHU� �WKH�
HDUOLHVW���E\�WKH�DXWKRUV�
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)LJ������5RFN�5HOLHI��7ULXPSK�RI�âDKS U�,�RQ�WKH�ULJKW�EDQN�RI�WKH�ULYHU�
�E\�WKH�DXWKRUV��

)LJ������5RFN�5HOLHI��7KH�YLFWRU\�RI�âDKS U�,��RQ�WKH�OHIW�EDQN�RI�WKH��
5LYHU��E\�WKH�DXWKRUV��
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)LJ������5RFN�5HOLHI��7KH�,QYHVWLWXUH�RI�%DKU P�,��ZLWK�LQVFULSWLRQ�RI�1DUVHK��RQ�WKH�ULJKW�
EDQN�RI�WKH�ULYHU��E\�WKH�DXWKRUV��

)LJ������5RFN�5HOLHI��%DKU P�,,��U����������PRXQWHG�UHFHLYHV�WKH�VXEPLVVLRQ�RI�D�SDUW\�RI�
$UDEV�RQ�IRRW�EHIRUH�KLP�RQ�WKH�ULJKW�EDQN�RI�WKH�ULYHU��E\�WKH�DXWKRUV��
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)LJ������5RFN�5HOLHI��âDKS U�,,�VHDWHG�IURQWDOO\�RQ�D�WKURQH�ZKLOH�LQ�WKH�UHJLVWHUV�WR�
WKH�VLGH�YDULRXV�WURSKLHV�DUH�SUHVHQWHG�WR�KLP�RQ�WKH�ULJKW�EDQN�RI�WKH�ULYHU��E\�WKH�
DXWKRUV��

)LJ������âDKS U�VWDWXH�LQ�WKH�&DYH��DIWHU�0$,��E\�WKH�DXWKRUV��
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)LJ������'U��(Q]R�&RFFD�DQG�'U��0RKDPPDG�.KDOLO�0DKPRXGL�RQ�WKH�ILHOG���
DIWHU�0$,�

)LJ�������*36�EDVH�7ULPEOH������������DIWHU�0$,�
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)LJ�� ��� �� 6DWHOOLWH� ,PDJH� RI�% ãDS U� VLWH�� SRLQWV� GLVWULEXWLRQ� RI�*36�
VXUYH\�LQ�33.�PRGH��DIWHU�0$,�

)LJ�������7KH�GLIIHUHQW�DUHDV�RI�DUFKDHRORJLFDO�HYLGHQFHV�IURP���WR����
DQG�WKH�*36�IL[HG�VWUDWHJLF�SRLQW��DIWHU�0$,�
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)LJ�������6DWHOOLWH�,PDJH�RI�% ãDS U�VLWH�ZLWK�YLUWXDO�JULG�����î�����P��DIWHU�0$,�

)LJ�� ��� �� 6DWHOOLWH� ,PDJH� RI� % ãDS U� VLWH� ZLWK� WKH� RYHUODS� RI� WKH� ROG�
DUFKDHRORJLFDO�PDS��DIWHU�0$,�
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)LJ������6FKHPDWLF�GLDJUDP�RI�WKH�ILHOG�DFWLYLW\�RI�*36�VXUYH\��E\�(��&RFFD�

)LJ�������([DPSOH�RI�87�IRUP��
RI�ORFDOL]DWLRQ��E\�(��&RFFD�

)LJ�������([DPSOH�RI�87�IRUP�
RI�GRFXPHQWDWLRQ��E\�(��&RFFD�
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)LJ�������([DPSOH�RI�87�IRUP�RI�*,6�WRROV�
E\�(��&RFFD�

)LJ�������'DWDEDVH�VFKHPD��E\�(��&RFFD�
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)LJ�� ��� �� /RZ� O\LQJ� GHSRVLWLRQDO� DUHD� LQ� WKH� FHQWUDO� SDUW� RI� WKH� FLW\�� ZHVW� RI� WKH�
&ROXPQV�DUHD��DIWHU�0$,�

)LJ�������$�WHSH�LQ�WKH�XUEDQ�DUHD�WR�VRXWK�HDVW��DIWHU�0$,�
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)LJ�������$UHD���DW�(DVW�RI�WKH�&ROXPQV��DIWHU�0$,�

)LJ�������$UHD���DW�QRUWK�RI�WKH�&ROXPQV��DIWHU�0$,�
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)LJ�������$UHD���DW�HDVW�RI�WKH�&ROXPQV��DIWHU�0$,�

)LJ�������$UHD�����DW�QRUWK�ZHVW�FRUQHU�RI�WKH�FLW\��DIWHU�0$,�
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)LJ�������$UHD���DW�WKH�QRUWK�ZHVW�VLGH�RI�WKH�FLW\��DIWHU�0$,�
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)LJ�������$UHD���DW�HDVW�VLGH�RI�WKH�6DVDQLDQ�EULGJH��DIWHU�0$,�

)LJ�������$UHD����WUDFHV�RI�D�SUREDEO\�DQFLHQW�VWUHHW�HQWHULQJ�WKH�VLWH�IURP�VRXWK�DQG��
WKHQ�JRLQJ�WRZDUGV�WKH�0RVTXH��DIWHU�0$,�
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)LJ�������$UHD�����WZR�ORZ�HOHYDWHG�VTXDUHG�PRXQGV�ZHVW�WR�WKH�0RVTXH��DIWHU�0$,�

)LJ�������$UHD�����PRXQG�QHDU�WKH�VRXWK�HDVWHUQ�ZDOO�RI�WKH�0RVTXH��DIWHU�0$,�
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)LJ�������$UHD�����PRXQG�ZKLFK�VWDQGV�LQ�IURQW�RI�WKH�TLEOL�ZDOO�RI�WKH�0RVTXH��DIWHU��
0$,�

)LJ�� ��� �� $UHD� ���� ZLGH� DUHD� RI� FDQDOL]DWLRQ� ZLWK� WUDFHV� RI� PRGHUQ� DJULFXOWXUDO�
DFWLYLWLHV�ORFDWHG�QRUWK�ZHVW�WR�WKH�0RVTXH��DIWHU�0$,�
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)LJ�������$UHD�����DOLJQPHQW�RI�VWRQHV�SRVVLEO\�WR�EH�LQWHUSUHWHG�DV�WKH�OLPLW�RI�
DQRWKHU�VWUHHW�HQWHULQJ�WKH�VLWH�IURP�VRXWK�DQG�JRLQJ�WRZDUGV�WKH�VRXWK�ZHVWHUQ�
DQJOH�RI�WKH�0RVTXH��DIWHU�0$,�

)LJ�������$UHD�����PRXQG�LQVLVWLQJ�DJDLQVW�WKH�ZHVWHUQ�ZDOO�RI�WKH�0RVTXH���
DIWHU�0$,�
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)LJ�������$UHD�����PRXQG�ZLWK�SUREDEOH�WUDFHV�RI�WKH�HDVWHUQ�FLW\�ZDOO�LQ�WKH�DUHD�
RI�WKH�VLWH�XWLOLVHG�LQ�PRGHUQ�WLPHV�DV�D�SULYDWH�DJULFXOWXUDO�ILHOG��DIWHU�0$,�

)LJ�������3DQRUDPLF�YLHZ�IURP�WKH�KLOO�ZKHUH�WKH�³4DOµH�\H�'RNKWDU´�OLHV��4XLWH�
HYLGHQW� WKH� FRQQHFWLRQ� EHWZHHQ� WKH� VWHHS� VORSH� �LQ� WKH� IRUHJURXQG�� DQG� WKH�
NKDQGDT�DW�WKH�HDVWHUQ�HGJH�RI�WKH�FLW\��LQ�WKH�EDFNJURXQG���DIWHU�0$,


