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7$%/(6���7DEOH�����&RPPRQ�1DWLYH�6SHFLHV��7KHLU�%DQN�/RFDWLRQ��DQG�*HQHUDO�+DELWDW�7\SH�:LWKLQ�WKH�3URMHFW�$UHD��������������������������������������������������������������������������������������������������������������������������� ���7DEOH�����&RPPRQ�1RQ�1DWLYH�7UHH�DQG�6KUXE�6SHFLHV�:LWKLQ�WKH�3URMHFW�$UHD� ���������������������� ���7DEOH�����6SHFLDO�6WDWXV�3ODQW�DQG�$QLPDO�6SHFLHV��7KHLU�6WDWXV��DQG�3RWHQWLDO�2FFXUUHQFH�LQ�WKH�3URMHFW�$UHD��������������������������������������������������������������������������������������������������������������������������� ����
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��� (;(&87,9(�6800$5<��
��� 352-(&7�*2$/6��6HDUVYLOOH�/DNH�LV�UDSLGO\�ILOOLQJ�ZLWK�VHGLPHQW�GXH�WR�KLVWRULFDO�DQG�FXUUHQW�HSLVRGHV�RI�HURVLRQ�DQG VHGLPHQWDWLRQ���7KH�SDWWHUQV�RI�GHSRVLWLRQ�LQ�ORZHU�&RUWH�0DGHUD�&UHHN�DQG�6HDUVYLOOH�/DNH��DV ZHOO DV�WKH�UHGXFHG�IORRG�UHWHQWLRQ�FDSDFLW\�RI�WKH�ODNH�DSSHDUV�WR�EH�UHVSRQVLEOH�IRU�XSVWUHDP�IORRGLQJ�SUREOHPV�LQ�WKH�YLFLQLW\�RI�)DPLO\�)DUP�5RDG���,W�DSSHDUV�LQHYLWDEOH�WKDW�WKH�ODNH�ZLOO�EH FRPSOHWHO\�ILOOHG�DW�VRPH�SRLQW�LQ�WKH�QHDU�IXWXUH�DQG�WKDW�ORFDOL]HG�IORRGLQJ�SUREOHPV�FRXOG�ZRUVHQ�� �6HYHUDO�SRVVLEOH�VROXWLRQV�KDYH�EHHQ�SURSRVHG�� LQFOXGLQJ�ORZHULQJ�6HDUVYLOOH�'DP�E\��� IHHW RU�DOORZLQJ�WKH�GDP�WR�ILOO�QDWXUDOO\�����5HFRJQL]LQJ WKH SRWHQWLDO� IRU� GRZQVWUHDP� LPSDFWV� LQ� HLWKHU� VFHQDULR�� 6WDQIRUG� 8QLYHUVLW\�)DFLOLWLHV� 2SHUDWLRQV� LVVXHG� D� UHTXHVW� IRU� SURSRVDOV� IRU� WKH� 6HDUVYLOOH� /DNH� 6HGLPHQW� ,PSDFW�6WXG\���7KLV�VWXG\�FDOOHG�IRU�DQ�DQDO\VLV�RI�H[LVWLQJ�FRQGLWLRQV�DQG�D�IRUHFDVW�RI�IXWXUH�FRQGLWLRQV�LQ 6DQ )UDQFLVTXLWR�&UHHN�EHORZ�6HDUVYLOOH�'DP�JLYHQ�QR�LQWHUYHQWLRQ��RU�ORZHULQJ�RI�6HDUVYLOOH�'DP� 7KLV� UHSRUW�SURYLGHV�DQ�DQDO\VLV�RI� WKH�SRWHQWLDO� LPSDFWV� WR�ELRWLF� UHVRXUFHV�XQGHU� HDFK�VFHQDULR�RQ�6HDUVYLOOH�/DNH�ZDV�UHFRJQL]HG�DQG�LV�WKHUHIRUH�LQFOXGHG�LQ�WKLV�UHSRUW������� (;,67,1*�&21',7,216�$1$/<6,6�29(59,(:��%LRWLF� +DELWDWV�� � 7KH GRPLQDQW� ELRWLF� KDELWDW� WKURXJKRXW� WKH� VWXG\� DUHD� LV� 9DOOH\� )RRWKLOO�5LSDULDQ��2SHQ�:DWHU� KDELWDW� GRPLQDWHV� 6HDUVYLOOH� /DNH� LWVHOI�� ZLWK� )UHVK� (PHUJHQW�:HWODQG��KDELWDW�VXE�GRPLQDWLQJ�WKH�IULQJH�RI�6HDUVYLOOH�/DNH���6DOLQH�(PHUJHQW�:HWODQG�GRPLQDWHV�ZKHUH�6DQ )UDQFLVTXLWR�&UHHN�PHUJHV� LQWR� WKH�ED\� WLGHODQGV�� �6PDOO� SRFNHWV�RI�RWKHU�ELRWLF�KDELWDWV��LQFOXGLQJ�+HUEDFHRXV��6KUXE��8UEDQ��(XFDO\SWXV��5HGZRRG��DQG�&RDVWDO�2DN�:RRGODQG��RFFXU�DORQJ�WKH�FUHHN�����1RQ IHGHUDOO\�OLVWHG� ZLOGOLIH� VSHFLHV� �DQG� QRQ�EUHHGLQJ� IHGHUDOO\�OLVWHG� VSHFLHV��� � 6RPH�VSHFLDO�VWDWXV�ZLOGOLIH� VSHFLHV�PD\� RQO\� EH� RFFDVLRQDO� YLVLWRUV��PLJUDQWV�� RU� WUDQVLHQWV�� RU�PD\�RQO\�IRUDJH��UDWKHU�WKDQ�EUHHG��LQ�VPDOO�QXPEHUV�LQ�WKH�SURMHFW�DUHD���7KHVH�VSHFLHV�LQFOXGH�WKH�'RXEOH�FUHVWHG� &RUPRUDQW� �3KDODFURFRUD[� DXULWXV�� 2VSUH\� �3DQGLRQ KDOLDHWXV�� 1RUWKHUQ�+DUULHU��&LUFXV�F\DQHXV���6KDUS�VKLQQHG�+DZN��$FFLSLWHU VWULDWXV�� $PHULFDQ�3HUHJULQH�)DOFRQ��)DOFR� SHUHJULQXV� DQDWXP�� 0HUOLQ �)DOFR� FROXPEDULXV�� *ROGHQ (DJOH� �$TXLOD� FKU\VDHWRV��9DX[¶V 6ZLIW� �&KDHWXUD�YDX[L�� 6KDUS�VKLQQHG�+DZN��$FFLSLWHU�VWULDWXV�� 7ULFRORUHG�%ODFNELUG��$JHODLXV�WULFRORU�� DQG WKH�:LOORZ�)O\FDWFKHU��(PSLGRQD[�WUDLOOLL������6HYHUDO VSHFLDO�VWDWXV�VSHFLHV�PD\�RFFXU�RQ�WKH�VLWH�PRUH�UHJXODUO\�RU�PD\�EUHHG�RQ�RU�YHU\�FORVH�WR WKH SURMHFW� DUHD�� � 7KH�ZHVWHUQ� SRQG� WXUWOH� �&OHPP\V�PDUPRWD�� &RRSHU¶V�+DZN� �$FFLSLWHU�FRRSHUL���&DOLIRUQLD�<HOORZ�:DUEOHU��'HQGURLFD�SHWHFKLD�EUHZVWHUL�� /RJJHUKHDG�6KULNH��/DQLXVOXGRYLFLDQXV�� :KLWH±WDLOHG�.LWH� �(ODQXV� FDHUXOHXV�� 7RZQVHQG¶V� ELJ�HDUHG� EDW� �&RU\QRUKLQXV�WRZQVHQGLL�� 3DOOLG� EDW� �$QWUR]RXV� SDOOLGXV� DQG� ULQJWDLO� �%UDVVDULVFXV� DVWXWXV� DUH� NQRZQ� RU�H[SHFWHG� WR�RFFXU�DQG�EUHHG�DORQJ� WKH�6DQ�)UDQFLVTXLWR�&UHHN� ULSDULDQ�FRUULGRU� DQG�6HDUVYLOOH�ODNH�DUHDV����
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,QYDVLYH� $TXDWLF� 6SHFLHV� RI� &RQFHUQ�� � 6HYHUDO� LQYDVLYH� DTXDWLF� VSHFLHV� DUH� SUHVHQW� LQ� 6DQ�)UDQFLVTXLWR�&UHHN�WKDW�FDQ�DGYHUVHO\�DIIHFW��&DOLIRUQLD�UHG�OHJJHG�IURJV��5DQD�DXURUD�GUD\WRQLL�LQFOXGLQJ� EXOOIURJV� �5DQD� FDWHVEHLDQD�� ODUJHPRXWK� EDVV� �0LFURSWHUXV� VDOPRLGHV��� EOXHJLOO��/HSRPLVPDFULFKLUXV�� JUHHQ� VXQILVK� �/�� F\DQHOXV��� EXOOKHDG� FDWILVK� �,FWDOXUXV� QHEXORVXV��PRVTXLWRILVK� �*DPEXVLD� DIILQLV�� /RXLVLDQD� UHG�VZDPS� FUD\ILVK� �3URFDPEDUXV� FODUNLL�� VLJQDO�FUD\ILVK���3DFLIDVWLFXV�OHQLXVFXOXV� DQG�&KLQHVH�PLWWHQ�FUDEV��(ULRFKHLU�VLQHQVXV�� %XOOIURJV�DUH�FRQFHQWUDWHG�ZLWKLQ�WKH�ILUVW������PHWHUV�GRZQVWUHDP�IURP�6HDUVYLOOH�'DP���%RWK�WKH�/RXLVLDQD�UHG�VZDPS�FUD\ILVK�DQG�WKH�VLJQDO�FUD\ILVK�DUH�IRXQG�LQ�DEXQGDQFH�ZKHUH�WKHUH�DUH�PDQ\�GHHS��VORZ PRYLQJ�SRROV��DQG�D�UHODWLYHO\�ODUJH�SRSXODWLRQ�RI�PLWWHQ�FUDEV��DUH�IRXQG�DV�IDU�XSVWUHDP�DV :HEE 5DQFK�DQG�WKH�6WDQIRUG�6KRSSLQJ�&HQWHU���.H\ 6SHFLDO� 6WDWXV� 6SHFLHV�� �&DOLIRUQLD� UHG�OHJJHG� IURJV� DUH� FRQFHQWUDWHG� DW� WKH� IROORZLQJ� ��UHDFKHV� RI� 6DQ� )UDQFLVTXLWR�&UHHN�� ��� IURP� WKH� 'HQQLV�0DUWLQ�+RXVH� VLWH� GRZQVWUHDP� WR� WKH�QRUWKZHVW�HGJH�RI�WKH�%RHWKLQJ�7UHHODQG�����WKH�VRXWKHDVW�HQG�RI�%RHWKLQJ�7UHHODQG�GRZQVWUHDP�DSSUR[LPDWHO\�����PHWHUV��DQG����DW�:HEE�5DQFK��/DXQHU�DQG�+ROWJULHYH���������:LWKLQ�WKHVH�UHDFKHV� RI� FUHHN�� DOPRVW� DOO� UHG�OHJJHG� IURJV�ZHUH� REVHUYHG� WR� EH� DW� RU� QHDU� SRROV��ZLWK�PRVW�SRROV EHLQJ� DW� RU� JUHDWHU� WKDQ� ��PHWHU� GHHS�� �$OVR��PRVW� UHG�OHJJHG� IURJV�ZHUH� VHHQ� RQ� VWHHS�VHFWLRQV�RI�EDQN�RU�LQ�YHJHWDWLRQ�DORQJ�WKH�ZDWHU¶V�HGJH���,Q�DYHUDJH�DQG�ZHW�\HDUV�VWHHOKHDG�UDLQERZ�WURXW��2QFRUK\QFKXV�P\NLVV� SUREDEO\�KDYH�DFFHVV�GXULQJ VWRUP�IORZV�WR�PXFK�RI� WKH�VSDZQLQJ�DQG�UHDULQJ�KDELWDW� LQ�WKH�6DQ�)UDQFLVTXLWR�&UHHN�ZDWHUVKHG� ([FHSW� IRU� LPPHGLDWHO\� GRZQVWUHDP� RI� 6HDUVYLOOH� /DNH�� VSDZQLQJ� KDELWDW� LV�VXIILFLHQW� WR� VHHG� DYDLODEOH� VWHHOKHDG� UHDULQJ� KDELWDW�� 7KH� ZDWHUVKHG� LV� GU\�� DQG� ORZ� VXPPHU�VWUHDPIORZV�DUH� WKH�PDMRU� IDFWRU�FRQVWUDLQLQJ�VWHHOKHDG� UHDULQJ�� �%HDU�DQG�/RV�7UDQFRV�FUHHNV�DUH VWHHSHU�DQG�SURYLGH�EHWWHU�UHDULQJ�KDELWDW�WKDQ�6DQ�)UDQFLVTXLWR�&UHHN���,Q�6DQ�)UDQFLVTXLWR�&UHHN� VWHHOKHDG� VXPPHU� UHDULQJ� LV� SUREDEO\� UHVWULFWHG� WR� ULIIOHV�� UXQV� DQG� KHDGV� RI� SRROV�� EXW�ODUJHU�SRROV�SURYLGH�JRRG�RYHUZLQWHULQJ�KDELWDW���/RZ�VSULQJ�VWUHDPIORZV�WKDW�UHVWULFW�VXFFHVVIXO�VPROW RXWPLJUDWLRQ� WKURXJK� WKH� GRZQVWUHDP� SRUWLRQV� RI� 6DQ� )UDQFLVTXLWR�&UHHN�� DUH� SUREDEO\��WKH PDMRU�OLPLWLQJ�IDFWRU�WR�WKH�QXPEHU�RI�DGXOW�VWHHOKHDG�SURGXFHG�E\�WKH�ZDWHUVKHG���������� ,03$&76�2)�1$785$/�),//,1*�2)�6($569,//(�5(6(592,5������� 3RWHQWLDO�,PSDFWV��%LRWLF�+DELWDWV�� 7KH�PRVW�VLJQLILFDQW�FKDQJHV�WR�YHJHWDWLYH�FRPPXQLWLHV�LQ�WKH�VWXG\�DUHD�ZLOO�RFFXU LQ 6HDUVYLOOH� /DNH� DV� D� UHVXOW� RI� WKH� QDWXUDO� ILOOLQJ� RI� WKH� ODNH� RYHU� WLPH�� �:H� H[SHFW� D�VWHDG\�LQFUHDVH�LQ�WKH�H[WHQW�RI��ULSDULDQ�KDELWDWV�LQ�WKH�IRUPHU�ODNHEHG�DQG�D�SURJUHVVLYH�GHFOLQH�LQ DTXDWLF�KDELWDWV�DV�VHGLPHQWDWLRQ�RI�WKH�ODNH�SURJUHVVHV���7KH�ODNH�EHG�LV�H[SHFWHG�WR�XQGHUJR�VHYHUDO RYHUODSSLQJ� SKDVHV� RI� YHJHWDWLYH� VXFFHVVLRQ� EDVHG� RQ� WKH� WROHUDQFH� RI� SDUWLFXODU� SODQW�DVVRFLDWLRQV�WR�LQXQGDWLRQ��DJJUDGDWLRQ��VKDGLQJ��DQG�XOWLPDWHO\��GU\LQJ�RI�ODUJH�SRUWLRQV�RI�WKH�IRUPHU ODNH�EHG���2SHQ�:DWHU�KDELWDW��ZKLFK�FXUUHQWO\�GRPLQDWHV�6HDUVYLOOH�9DOOH\��ZLOO��FRQYHUW�WR D FRPSOH[ PRVDLF�RI�OHQWLF��ORWLF��DQG�WHUUHVWULDO�KDELWDWV�XQWLO�D�VLQJOH�WKUHDG�HIILFLHQW�VWUHDP�FKDQQHO� HYROYHV�� 7KH� ³QHZ´� 6DQ� )UDQFLVTXLWR� &UHHN� ZLOO� IORZ� IURP� WKH� FRQIOXHQFH� RI� WKH�WULEXWDU\� FUHHNV� WR� 6HDUVYLOOH� 'DP� DQG� ZLOO� OLNHO\� EH� FKDUDFWHUL]HG� E\� D� FRUULGRU� RI� HDUO\�VXFFHVVLRQDO� 9DOOH\� )RRWKLOO� 5LSDULDQ� KDELWDW� RQ� WKH� IORRGSODLQV� ZLWKLQ� WKH� PHDQGHU� EHOW� DQG�
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XOWLPDWHO\�GHYHORS� ODWH�VXFFHVVLRQDO�&RDVWDO�2DN�:RRGODQG�KDELWDW� DW� KLJKHU� HOHYDWLRQV� LQ� WKH�IORRGSODLQ����
3ODQW DVVRFLDWLRQV��WKDW�FXUUHQWO\�RFFXS\�WKH�EDQNV�RI�6DQ�)UDQFLVTXLWR�&UHHN�EHORZ�WKH�GDP�DUH�QRW H[SHFWHG�WR�EH�VXEVWDQWLDOO\�DOWHUHG��(PHUJHQW�YHJHWDWLRQ�LQ�WKH�FUHHN�FKDQQHO� LV�H[WUHPHO\�OLPLWHG� GXH� WR� VXPPHU� GU\LQJ�� $Q\� LQFUHDVH� LQ� GHSRVLWLRQ� FRXOG� LQFUHDVHV� WKH� GXUDWLRQ� RI�VXPPHU� GU\LQJ� RI� WKH� FUHHN� DQG� WKXV� IXUWKHU� UHGXFH� WKH� H[WHQW� RI� HPHUJHQW� YHJHWDWLRQ�� � 7KH�SUHGLFWHG� � LQFUHDVH� LQ� WXUELGLW\� GXULQJ� VWRUPV� DQG� UHGXFWLRQ� LQ� WXUELGLW\� DIWHU� VWRUPV� LV� QRW�H[SHFWHG�WR�KDYH�DQ\�VXEVWDQWLDO�HIIHFW�RQ�YHJHWDWLRQ����7KH GHYHORSPHQW� RI� VDQGLHU� IORRGSODLQV� DGMDFHQW� WR� SRUWLRQV� RI� WKH� FKDQQHO� WKDW� PD\� LQYLWH�FRORQL]DWLRQ�E\��LQYDVLYH�VSHFLHV��VXFK�DV�JLDQW�UHHG��$UXQGR�GRQD[�� DFDFLD��$FDFLD�VSS����DQG�HXFDO\SWXV� �(XFDO\SWXV� VSS���� � +RZHYHU�� H[WHQVLYH� FDQRS\� FRYHU� DQG� SHULRGLF� IORRG� FRQWURO�PDLQWHQDQFH� LQ� WKH� ORZHU� UHDFKHV�� ZKLFK� LQFOXGHV� UHPRYDO� RI� QDWLYH� DQG� QRQ�QDWLYH� ZRRG\�YHJHWDWLRQ�RQ�VWUHDPEHG�VDQGEDUV��WHQGV�WR�PLWLJDWH�WKLV�WUHQG�����7KHUH PD\�EH�DQ�LQFUHDVH�LQ�VPDOO�ZRRG\�GHEULV��YHJHWDWLYH�PDWHULDO��DQG�VHHG�IURP�6HDUVYLOOH�9DOOH\�DQG�WKH�XSSHU�ZDWHUVKHG���%RWK�ZRRG\�DQG�KHUEDFHRXV�YHJHWDWLRQ�PD\�LQFUHDVH�VOLJKWO\�LQ�GHSRVLWLRQDO�DUHDV�IURP�+LJKZD\�����WR�-XQLSHUR�6HUUD�%RXOHYDUG�IROORZLQJ�HSLVRGLF�GHOLYHU\�RI�VHGLPHQW�DQG�VRXUFH�PDWHULDOV���7KH�H[WHQVLYH�FDQRS\�FRYHU�DQG�VXPPHU�GU\LQJ�RI�WKH�FUHHN�ZLOO�OLPLW�WKLV�WUHQG���1RQ±)HGHUDOO\� /LVWHG� $QLPDO� 6SHFLHV�� 6HYHUDO� VSHFLDO�VWDWXV� VSHFLHV� RFFXU� DORQJ� WKH� 6DQ�)UDQFLVTXLWR� &UHHN� ULSDULDQ� FRUULGRU� DQG� DW� 6HDUVYLOOH� /DNH�� � 7KH� QDWXUDO� ILOOLQJ� RI� 6HDUVYLOOH�5HVHUYRLU ZLOO�KDYH�QR�HIIHFW�RQ�WKH�EUHHGLQJ�VXFFHVV�RI�DQ\�RI� WKHVH�VSHFLHV��DOWKRXJK�LW�ZLOO�UHVXOW LQ�D�VPDOO�UHGXFWLRQ�RI�IRUDJLQJ�KDELWDW�DYDLODEOH�WR�VRPH�RI�WKHP�UHJLRQDOO\���'XH�WR�WKH�DEXQGDQFH�RI�VLPLODU�KDELWDWV� UHJLRQDOO\�DQG� WKH� LQIUHTXHQF\�ZLWK�ZKLFK�PRVW�RI� WKHVH�VSHFLHV�RFFXU RQ WKH�SURMHFW�VLWH��WKH�SURMHFW�LV�H[SHFWHG�WR�KDYH�D�VXEVWDQWLDO�LPSDFW�RQ�WKHVH�VSHFLHV���,Q�JHQHUDO�� WKH� ILOOLQJ� RI� 6HDUVYLOOH� /DNH� ZLOO� LQFUHDVH� KDELWDW� IRU� PRVW� QRQ�IHGHUDOO\�OLVWHG�� EXW�VSHFLDO�VWDWXV��VSHFLHV�RI�ZLOGOLIH���,QYDVLYH�$TXDWLF�6SHFLHV�RI�&RQFHUQ�� �%RWK�EXOOIURJV�DQG�/RXLVLDQD� UHG�VZDPS�FUD\ILVK�DUH�H[SHFWHG�WR�LQLWLDOO\�LQFUHDVH�LQ�QXPEHU�LQ�6DQ�)UDQFLVTXLWR�&UHHN�GXH�WR�D�JUHDWHU�LQIOX[�RI�WKHVH�VSHFLHV� � IURP� 6HDUVYLOOH� 5HVHUYRLU�� � +RZHYHU�� � EXOOIURJV� ZLOO� JUDGXDOO\� GHFOLQH� � GXH� WR� D�UHGXFWLRQ� LQ� WKH� VRXUFH� SRSXODWLRQ� DVVRFLDWHG�ZLWK� ORVV�RI�EUHHGLQJ�KDELWDW� RI�6HDUVYLOOH�/DNH���&KLQHVH� PLWWHQ� FUDEV� DUH� QRW� H[SHFWHG� WR� EH� LPSDFWHG� E\� WKH� QDWXUDO� ILOOLQJ� RI� 6HDUVYLOOH�5HVHUYRLU�
.H\ 6SHFLDO�6WDWXV�6SHFLHV�� �2I�WKH�ILYH�VSHFLDO�VWDWXV�SODQW�VSHFLHV� WKDW�KDYH� WKH�SRWHQWLDO� WR�RFFXU ZLWKLQ�WKH�SURMHFW�DUHD��IRXQWDLQ�WKLVWOH��&LUVLXP�IRQWLQDOH�YDU��IRQWLQDOH� KDV WKH�JUHDWHVW�OLNHOLKRRG�RI�RFFXUULQJ�ZLWKLQ�WKH�EHG�RI�6DQ�)UDQFLVTXLWR�&UHHN�EHFDXVH�LW�LV�PRLVWXUH�ORYLQJ��7KH RWKHU� IRXU� VSHFLHV�� L�H�� 6DQ� 0DWHR� ZRROO\� VXQIORZHU� �(ULRSK\OOXP� ODWLOREXP�� 'XGOH\¶V�ORXVHZRUW��3HGLFXODULV�GXGOH\L�� 6DQWD�&ODUD�UHG�ULEERQV��&ODUNLD�FRQFLQQD�VVS��$XWRPL[D�� DQG:HVWHUQ� OHDWKHUZRRG� �'LUFD RFFLGHQWDOLV�� DUH� JHQHUDOO\� OHVV� PRLVWXUH� WROHUDQW� RI� KLJK� VRLO�PRLVWXUH�DQG�WHQG�WR�RFFXU�RQ�WKH�EDQNV�DQG�DERYH�WKH�WRS�RI�EDQN�RI�VWUHDPV�ZKHUH�FKDQJHV�DUH�QRW H[SHFWHG�WR�RFFXU���7KH�SUHGLFWHG�LQFUHDVH�LQ�VXVSHQGHG�VHGLPHQW�IORZLQJ�WKURXJK�WKH�V\VWHP�LV QRW H[SHFWHG�WR�QHJDWLYHO\�LPSDFW�IRXQWDLQ�WKLVWOH�WKDW�PD\�RFFXU�LQ�WKH�FKDQQHO�EHG��
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&DOLIRUQLD�UHG�OHJJHG�IURJV�DUH�QRW�H[SHFWHG�WR�EH�QHJDWLYHO\�LPSDFWHG�E\�WKH�LQFUHDVHG�DPRXQW�RI VHGLPHQW�H[SHFWHG� WR� IORZ� WKURXJK� WKH� V\VWHP�� � ,QFUHDVHG� WXUELGLW\��DQG�D� ODUJHU�QXPEHU�RI�EXOOIURJV� DQG� /RXLVLDQD� UHG�VZDPS� FUD\ILVK� EHLQJ� LQWURGXFHG� IURP� 6HDUVYLOOH� 5HVHUYRLU� PD\�QHJDWLYHO\�LPSDFW�WKH�UHG�OHJJHG�IURJV�LQ�WKH�VKRUW�WHUP���+RZHYHU��EUHHGLQJ�KDELWDW�IRU�EXOOIURJV�LQ 6HDUVYLOOH�5HVHUYRLU�LV�H[SHFWHG�WR�GHFUHDVH�LQ�WKH�ORQJ�WHUP�ZLWK�ORVV�RI�2SHQ�:DWHU�KDELWDW���7KLV�VKRXOG�UHVXOW�LQ�D�UHGXFWLRQ�RI�WKH�VRXUFH�SRSXODWLRQ�IURP�6HDUVYLOOH�5HVHUYRLU�WR�WKH�FUHHN�GRZQVWUHDP�����7KH QDWXUDO� ILOOLQJ� RI� 6HDUVYLOOH� /DNH� VKRXOG� KDYH� D� QHW� EHQHILFLDO� LPSDFW� RQ� VWHHOKHDG��GHSHQGLQJ�XSRQ�WKH�H[WHQW�WKDW�FKDQQHO�DJJUDGDWLRQ�GRZQVWUHDP�ZLOO�DIIHFW�WKH�H[WHQW��IUHTXHQF\�DQG WLPLQJ�RI�GU\LQJ�RI�WKH�VWUHDPEHG������ ,03$&76�2)�/2:(5,1*��6($569,//(�'$0������� 3RWHQWLDO�,PSDFWV��%LRWLF�+DELWDWV����$ UHGXFWLRQ�LQ�6HDUVYLOOH�/DNH�ZDWHU�OHYHOV�ZRXOG�H[SRVH�D�VLJQLILFDQW�DUHD�RI�XQYHJHWDWHG� JURXQG� DURXQG� WKH� HGJHV�RI� WKH� ODNH� DQG� VKDUSO\�GLPLQLVK�)UHVK�(PHUJHQW�0DUVK�KDELWDW���7KLV�H[SRVHG�DUHD�ZRXOG�EH�VXVFHSWLEOH�WR�WKH�HVWDEOLVKPHQW�RI�XQGHVLUDEOH�QRQ�QDWLYH�LQYDVLYH�SODQW� VSHFLHV� DQG�ZRXOG� UHTXLUH�DFWLYH� UHYHJHWDWLRQ�DQG�PDQDJHPHQW�� �([RWLF� VSHFLHV�PRVW SUHYDOHQW�LQ�XSVWUHDP�DUHDV�RXWVLGH�RI�-DVSHU�5LGJH�%LRORJLFDO�3UHVHUYH�WKDW�DUH��OLNHO\�WR�FRORQL]H� WKH� IRUPHU� ODNHEHG� DUH�� LQ� RUGHU� RI� FRQFHUQ�� � EURRP� �&\WLVXV� VSS��� SDPSDV� JUDVV��&RUWDGHULD�MXEDWD�� DQG�\HOORZ�VWDU�WKLVWOH��&HQWDXUHD�VXOSKXUHD������7KH OLQHDU� H[WHQW� RI� VKRUHOLQH� DUHDV� RI� 6HDUVYLOOH� 5HVHUYRLU�ZRXOG� EH� VKDUSO\� UHGXFHG�� � 2SHQ�:DWHU�KDELWDWV�ZRXOG�QRW�EH�H[SHFWHG�WR�SHUVLVW� LQ�WKH�HPED\PHQWV�RI�DUUR\RV�DQG�GUDZV�RU� LQ�PHDQGHU�GHSUHVVLRQV�DV�ZRXOG�EH�H[SHFWHG�XQGHU� WKH�QDWXUDO� ILOOLQJ�VFHQDULR�� �7KH�DOOXYLDO� IDQ�DQG GHOWDLF� DSURQ��ZKLFK� LV� FXUUHQWO\�GRPLQDWHG� E\�9DOOH\�)RRWKLOO�5LSDULDQ�KDELWDW��PD\� DOVR�XQGHUJR�VXFFHVVLRQ�WR�D�PRUH�[HULF�&RDVWDO�2DN�:RRGODQG�KDELWDW�� �$V�D�GHHSHU��KLJK�EDQNHG��HIILFLHQW� FKDQQHO� GHYHORSV�� WKH� IORRGSODLQ� PD\� EHJLQ� GU\LQJ� DQG� WKH� ZDWHU� WDEOH� PD\� GURS��5LSDULDQ�IRUHVW�IXUWKHVW�IURP�WKH�FKDQQHO�ZRXOG�OLNHO\�EH�JUDGXDOO\�UHSODFHG�E\�XSODQG�VSHFLHV��VXFK DV RDNV��ED\��DQG�EXFNH\H�� �7KHVH�DUHDV�PD\�DOVR�EH�PRUH�VXVFHSWLEOH� WR�FRORQL]DWLRQ�E\�QRQ�QDWLYH�LQYDVLYH�SODQWV�DV�WKH�IORRGSODLQ�DQG�GHOWD�DUHDV�FRQYHUW�WR�D�PRUH�[HULF�KDELWDW�W\SH����
3RWHQWLDO� FKDQJHV� WR� ELRWLF� KDELWDWV� LQ� 6DQ� )UDQFLVTXLWR� &UHHN� UHVXOWLQJ� IURP� WKH� ORZHULQJ� RI�6HDUVYLOOH�'DP�DUH�QRW�H[SHFWHG� WR�GLIIHU�VXEVWDQWLDOO\� IURP�WKRVH�SUHYLRXVO\�GHVFULEHG�IRU� WKH�QDWXUDO�ILOOLQJ�VFHQDULR�DERYH����7KH�DFFHOHUDWHG�WLPLQJ�RI�WKH�LQFUHDVH�LQ�VXVSHQGHG�DQG�EHGORDG�VHGLPHQWV�WR�WKLV�UHDFK�ZLOO�QRW�VXIILFLHQWO\�FKDQJH�GHSRVLWLRQDO�SDWWHUQV��FKDQQHO�JHRPHWU\��RU�K\GURORJ\� VXFK� WKDW� FXUUHQW�SODQW� FRPPXQLWLHV�ZLWKLQ� WKH�EHG� DQG�EDQNV� RI� �6DQ�)UDQFLVTXLWR�&UHHN DUH�VXEVWDQWLDOO\�DOWHUHG�����1RQ�)HGHUDOO\�/LVWHG�$QLPDO�6SHFLHV��� �$V LQGLFDWHG�IRU�WKH�ILOOLQJ�RI�6HDUVYLOOH�/DNH�DERYH��WKH SURMHFW�ZLOO�KDYH�QR�HIIHFW�RQ�WKH�EUHHGLQJ�VXFFHVV�RI�DQ\�QRQ�IHGHUDOO\�OLVWHG��EXW�VSHFLDO�VWDWXV�VSHFLHV��DOWKRXJK�LW�ZLOO�UHVXOW�LQ�D�VPDOO�UHGXFWLRQ�RI�IRUDJLQJ�KDELWDW�DYDLODEOH�WR�VRPH�RI�WKHP�UHJLRQDOO\�� �'XH�WR�WKH�DEXQGDQFH�RI�VLPLODU�KDELWDWV�UHJLRQDOO\�DQG�WKH�LQIUHTXHQF\�ZLWK�
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ZKLFK PRVW� RI� WKHVH� VSHFLHV� RFFXU� RQ� WKH� SURMHFW� VLWH�� WKH� SURMHFW� LV� QRW� H[SHFWHG� WR� KDYH� D��VXEVWDQWLDO��LPSDFW�RQ�VSHFLHV�WKDW�GR�QRW�EUHHG�ZLWKLQ�WKH�SURMHFW�DUHD���+RZHYHU��WKH�7RZQVHQG¶V�ELJ�HDUHG�EDW��&RU\QRUKLQXV�WRZQVHQGLL� URRVWV�LQ�FDYHUQRXV�DUHDV�LQ�WKH URFN\� EDQNV� RI� 6DQ� )UDQFLVTXLWR�&UHHN� LPPHGLDWHO\� EHORZ� DQG� DGMDFHQW� WR� WKH� GDP� IDFH���&RQVWUXFWLRQ�DFWLYLWLHV�WR�ORZHU�RI�WKH�GDP�PD\�UHVXOW�LQ�WKH�SHUPDQHQW�ORVV�RI�URRVWLQJ�KDELWDW�IRU WKLV�&DOLIRUQLD�VSHFLHV�RI�VSHFLDO�FRQFHUQ���7KLV�VSHFLHV�PD\�EH�SURSRVHG�DV�D�IHGHUDOO\�OLVWHG�VSHFLHV�E\�D�FRQVRUWLXP�RI�SXEOLF�DJHQFLHV���7KH�ORVV�RI�LQGLYLGXDOV�DQG�WKLV�URFN\�JURWWR�KDELWDW�FRXOG�EH�FRQVLGHUHG�D�VXEVWDQWLDO�LPSDFW���,QYDVLYH�$TXDWLF�6SHFLHV�RI�&RQFHUQ�� �%RWK�EXOOIURJV�DQG�/RXLVLDQD� UHG�VZDPS�FUD\ILVK�DUH�H[SHFWHG� WR� LQLWLDOO\� LQFUHDVH� LQ� QXPEHU� LQ�6DQ� )UDQFLVTXLWR�&UHHN� GXH� WR� D� JUHDWHU� � LQIOX[� RI�WKHVH�VSHFLHV��IURP�6HDUVYLOOH�5HVHUYRLU���+RZHYHU���EXOOIURJV�DUH�H[SHFWHG�WR�GHFOLQH��GXH�WR�D�UHGXFWLRQ�LQ�WKH�VRXUFH�SRSXODWLRQ�DVVRFLDWHG�ZLWK�WKH�ORVV�RI�EUHHGLQJ�KDELWDW�RI�6HDUVYLOOH�/DNH��RYHUZLQWHULQJ�WDGSROHV�EHLQJ�UHPRYHG�IURP�WKH�V\VWHP���&KLQHVH�PLWWHQ�FUDEV�DUH�QRW�H[SHFWHG�WR EH LPSDFWHG�E\�WKH�ORZHULQJ�RI�WKH�6HDUVYLOOH�'DP���.H\ 6SHFLDO�6WDWXV�6SHFLHV��� �2I�WKH�ILYH�VSHFLDO�VWDWXV�SODQW�VSHFLHV�WKDW�KDYH�WKH�SRWHQWLDO�WR�RFFXU ZLWKLQ�WKH�SURMHFW�DUHD��IRXQWDLQ�WKLVWOH�KDV�WKH�JUHDWHVW�OLNHOLKRRG�RI�RFFXUULQJ�ZLWKLQ�WKH�EHG RI 6DQ�)UDQFLVTXLWR�&UHHN�EHFDXVH�LW�LV�PRLVWXUH�ORYLQJ��7KH�RWKHU�IRXU�VSHFLDO�VWDWXV�SODQW�VSHFLHV�DUH�OHVV�WROHUDQW�RI�KLJK�VRLO�PRLVWXUH�DQG�WHQG�WR�RFFXU�RQ�WKH�EDQNV�DQG�DERYH�WKH�WRS�RI�EDQN ZKHUH�FKDQJHV�DUH�QRW�H[SHFWHG�WR�RFFXU���,Q�DQ\�FDVH��WKH�LQFUHDVH�LQ�VXVSHQGHG�VHGLPHQW�EHLQJ�WUDQVSRUWHG�WKURXJK�WKH�V\VWHP�LV�QRW�H[SHFWHG�WR�VXEVWDQWLDOO\�LPSDFW�IRXQWDLQ�WKLVWOH��
&DOLIRUQLD�UHG�OHJJHG�IURJV�DUH�QRW�H[SHFWHG�WR�EH�QHJDWLYHO\�LPSDFWHG�E\�WKH�LQFUHDVHG�DPRXQW�RI VHGLPHQW�H[SHFWHG� WR� IORZ� WKURXJK� WKH� V\VWHP�� � ,QFUHDVHG� WXUELGLW\��DQG�D� ODUJHU�QXPEHU�RI�EXOOIURJV� DQG� /RXLVLDQD� UHG�VZDPS� FUD\ILVK� EHLQJ� LQWURGXFHG� IURP� 6HDUVYLOOH� 5HVHUYRLU� PD\�QHJDWLYHO\� LPSDFW� WKH� UHG�OHJJHG� IURJV� LQ� WKH� VKRUW�WHUP�� � +RZHYHU�� EUHHGLQJ� KDELWDW� IRU�EXOOIURJV� LQ� 6HDUVYLOOH� 5HVHUYRLU� LV� H[SHFWHG� WR� VKDUSO\� GHFUHDVH� RQFH� WKH� GDP� LV� ORZHUHG�UHVXOWLQJ�LQ�D�UHGXFWLRQ�RI�WKH�ORQJ�WHUP�VRXUFH�SRSXODWLRQ�IURP�6HDUVYLOOH�5HVHUYRLU�WR�WKH�FUHHN�GRZQVWUHDP��$GGLWLRQDOO\�WKH�WLPLQJ�RI�WKH�ORZHULQJ�PD\�QHJDWLYHO\�LPSDFW�UHG�OHJJHG�IURJV�LI�LW�LV SHUIRUPHG GXULQJ�UHG�OHJJHG�IURJ�EUHHGLQJ�DQG�ODUYDO�GHYHORSPHQW�VHDVRQV��
�7KH� QDWXUDO� ILOOLQJ� RI� 6HDUVYLOOH� /DNH� VKRXOG� KDYH� D� QHW� EHQHILFLDO� LPSDFW� RQ� VWHHOKHDG��GHSHQGLQJ�XSRQ�WKH�H[WHQW�WKDW�FKDQQHO�DJJUDGDWLRQ�GRZQVWUHDP�ZLOO�DIIHFW�WKH�H[WHQW��IUHTXHQF\�DQG WLPLQJ�RI�GU\LQJ�RI�WKH�VWUHDPEHG��
�0DQDJHPHQW� 5HFRPPHQGDWLRQV�� � :KLOH� ZH� RIIHU� QR� UHFRPPHQGDWLRQV� IRU� PDQDJLQJ� WKH�JUDGXDO� HFRORJLFDO� FKDQJHV� H[SHFWHG� LQ� WKH� QDWXUDO� ILOOLQJ� VFHQDULR�� WKH� ORZHULQJ� RI� 6HDUVYLOOH�'DP SUHVHQWV�VHYHUDO�PDQDJHPHQW�RSSRUWXQLWLHV��,Q�SDUWLFXODU��WKH�PHWKRGV�XWLOL]HG�LQ�ORZHULQJ�WKH� GDP� FUHVW� DQG� WKH� WLPLQJ� LQ�ZKLFK� LW� LV� ORZHUHG� FRXOG� HLWKHU� OHVVHQ� RU� LQWHQVLI\� SRWHQWLDO�LPSDFWV� WR�ELRWLF�KDELWDWV�DERYH��ZLWKLQ��DQG�EHORZ�6HDUVYLOOH�/DNH�� � ,Q�DOO�FDVHV�� WR� WKH�H[WHQW�SRVVLEOH��ORZHULQJ�RI�WKH�ODNH�VKRXOG�EH�PDQDJHG�DGDSWLYHO\�WR�PLQLPL]H�SRWHQWLDO�LPSDFWV�DQG�PD[LPL]H�SRWHQWLDO�EHQHILWV�WR�ELRWLF�UHVRXUFHV���7KH�UHOHDVH�RI�DGGLWLRQDO�ZDWHUV�IURP�6HDUVYLOOH�/DNH� VKRXOG� DOVR� EH� WLPHG� VXFK� WKDW� PHWDPRUSKRVLV� RI� UHG�OHJJHG� IURJ� WDGSROHV� KDV� DOUHDG\�RFFXUUHG�EXW�SULRU�WR�EUHHGLQJ�DQG�HJJOD\LQJ���6LPLODUO\��WKH�ODNH�VKRXOG�EH�ORZHUHG�LQ�D�PDQQHU�WKDW�HQDEOHV�XSVWUHDP�PLJUDWLRQ�RI�VWHHOKHDG�UDLQERZ�WURXW�DQG�EHIRUH�H[FDYDWLRQ�RI�UHGGV�DQG�
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HJJOD\LQJ��� �7KH�H[SRVHG�ODNHEHG�VHGLPHQWV�UHVXOWLQJ�IURP�D�UDSLG�ORZHULQJ�RI�6HDUVYLOOH�/DNH�VKRXOG EH LPPHGLDWHO\�PLWLJDWHG�E\�H[WHQVLYH�DQG�ZHOO�WLPHG�UHYHJHWDWLRQ�DQG�HURVLRQ�FRQWURO�WUHDWPHQWV���&RQVWUXFWLRQ�RQ�WKH�GDP�VKRXOG�FRPPHQFH�DIWHU�WKH�FRQFOXVLRQ�RI�SRWHQWLDO�EUHHGLQJ�VHDVRQ IRU�EDWV�DQG�EHIRUH�SRWHQWLDO�EDWV�KLEHUQDWH�WR�WKH�H[WHQW�SRVVLEOH���&RQVLGHUDWLRQ�VKRXOG�EH JLYHQ� WR� ORZHULQJ� WKH� ODNH� OHYHO� JUDGXDOO\� WR� PLQLPL]H� LPSDFWV� WR� ULSDULDQ� DQG� HPHUJHQW�ZHWODQG�YHJHWDWLRQ�WKDW�KDV�HVWDEOLVKHG�DURXQG�WKH�ODNH¶V�VKRUHOLQH��/DNH�ORZHULQJ�FRXOG�DOVR�EH�WLPHG� WR� SURYLGH� D� ZHWWHG� VRLO� SHULPHWHU� GXULQJ� SHULRGV� RI� QDWLYH� VSHFLHV� VHHG� GLVSHUVDO���6LPLODUO\��UHOHDVHV�IURP�WKH�GDP�FRXOG�EH�WLPHG�WR�SURYLGH�SHULRGLF�IORRGLQJ�GRZQVWUHDP�GXULQJ�RU MXVW EHIRUH QDWLYH�VHHG�GLVSHUVDO��
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��� ,1752'8&7,21��
6HDUVYLOOH�/DNH�LQ�6WDQIRUG�8QLYHUVLW\¶V�-DVSHU�5LGJH�%LRORJLFDO�3UHVHUYH�LV�TXLFNO\�DSSURDFKLQJ�WKH HQG� RI� LWV� HIIHFWLYH� OLIH� DV� D� UHVHUYRLU� DV� LW� LV� QHDUO\� ILOOHG�ZLWK� VHGLPHQW�� � 3UHGLFWLRQV� RI�H[DFWO\�ZKHQ�WKH�ODNH�ZLOO�EH�ILOOHG�YDU\�GHSHQGLQJ�RQ�DVVXPSWLRQV�RI�IXWXUH�ZHDWKHU�SDWWHUQV��3DWWHUQV� RI� GHSRVLWLRQ� LQ� WKH� ORZHU� UHDFKHV� RI�&RUWH�0DGHUD�&UHHN� DQG� RWKHU� ORFDWLRQV�ZLWKLQ�6HDUVYLOOH�/DNH�DSSHDU�WR�EH�UHVSRQVLEOH�IRU�ORFDOL]HG�IORRGLQJ�MXVW�DERYH�WKH�ODNH�LQ�WKH�)DPLO\�)DUP 5RDG DUHD���$ VWXG\�RI�SRVVLEOH�VROXWLRQV�WR�XSVWUHDP�IORRGLQJ�SUREOHPV�KDV�VXJJHVWHG�WKDW�6HDUVYLOOH�'DP�EH ORZHUHG�±��¶�WR�WKH�FXUUHQW�VLOW� OHYHO�� �5HFRJQL]LQJ�WKH�SRWHQWLDO�IRU�GRZQVWUHDP�LPSDFWV� LQ�HLWKHU� VFHQDULR� �QDWXUDO� ILOOLQJ� RI� WKH� ODNH� RU� ORZHULQJ� RI� WKH� GDP�� WKH� 6DQ� )UDQFLVTXLWR� -RLQW�3RZHUV� $XWKRULW\� DQG� 6WDQIRUG� 8QLYHUVLW\� IHHO� WKDW� LW� LV� LPSRUWDQW� WR� VWXG\� DQG� TXDQWLI\� WKH�SRWHQWLDO� LPSDFWV� LQ� RUGHU� WR� PDNH� DQ� LQIRUPHG� � GHFLVLRQ� ZKHWKHU� RU� QRW� WR� PRGLI\� WKH� GDP��6HDUVYLOOH�/DNH�6HGLPHQW�,PSDFW�6WXG\�5)3����������+�7� +DUYH\�	�$VVRFLDWHV�ZDV� LQFOXGHG� DV� D�PHPEHU� RI� WKH� VXE�FRQVXOWDQW� WHDP� WR�PDS� DQG�DQDO\]H�WKH�H[LVWLQJ�ELRWLF�FRQGLWLRQV�ZLWKLQ�6DQ�)UDQFLVTXLWR�&UHHN�IURP�6HDUVYLOOH�'DP�WR�6DQ�)UDQFLVFR�%D\�DQG��WR�SURYLGH�TXDOLWDWLYH�GHVFULSWLRQV�RI�WKH�SRWHQWLDO�LPSDFWV�DQG�FKDQJHV�WR�WKH�DIIHFWHG� HFRORJLFDO� V\VWHP� � IRU� ERWK� VFHQDULRV�� � $Q� DQDO\VLV� RI� SRWHQWLDO� LPSDFWV� WR� ELRWLF�UHVRXUFHV�LQ�6HDUVYLOOH�/DNH�ZDV�DGGHG�WR�WKH�SURMHFW�VFRSH�DV�LW�EHFDPH�PRUH�DSSDUHQW�WKDW�WKH�PRVW VXEVWDQWLDO�FKDQJHV�LQ�WKH�SURMHFW�DUHD�ZRXOG�RFFXU�LQ�DQG�XSVWUHDP�RI�6HDUVYLOOH�/DNH�����7KURXJK WKH� XWLOL]DWLRQ� RI� H[LVWLQJ� ELRORJLFDO� VWXGLHV�� WKH� ILUP¶V� H[WHQVLYH� NQRZOHGJH� RI� WKH�ELRWLF� UHVRXUFHV� RI� 6DQ� )UDQFLVTXLWR� &UHHN�� DGGLWLRQDO� ILHOG� VXUYH\V�� GDWD� FROOHFWLRQ�� DQG� GDWD�DQDO\VLV��+�7��+DUYH\�	�$VVRFLDWHV�KDV�SUHSDUHG�VHYHUDO�V\QWKHVLV�PDSV�RI�WKH�ELRWLF�UHVRXUFHV�RI 6HDUVYLOOH�/DNH�DQG�6DQ�)UDQFLVTXLWR�&UHHN�� �7KH�ERG\�RI� WKH� WH[W� LQFOXGHV�DQ� LQYHQWRU\�RI�H[LVWLQJ� FRQGLWLRQV�� GHVFULSWLRQV� RI� HFRV\VWHP� HYROXWLRQ� LQ� 6HDUVYLOOH� /DNH�� DQG� DQDO\VLV� RI�SRWHQWLDO�LPSDFWV�WR�LGHQWLILHG�KDELWDWV�IROORZLQJ�HSLVRGLF�GHOLYHU\�RI�ODUJH�YROXPHV�RI�VHGLPHQW�H[SHFWHG�LQ�HLWKHU�UHVHUYRLU�VHGLPHQWDWLRQ�RU�ORZHULQJ�VFHQDULR��7KH�V\QWKHVLV�UHSRUW�LQYROYHG�DQ��DQDO\VLV� RI� ELRWLF� UHVRXUFHV�� SDUWLFXODUO\� WKRVH� IDFWRUV� UHODWLQJ� WR� IHGHUDOO\� OLVWHG� WKUHDWHQHG� RU�HQGDQJHUHG�VSHFLHV�ZLWK�&DOLIRUQLD�UHG�OHJJHG�IURJ�DQG�VWHHOKHDG�WURXW�EHLQJ�WKH�SULPDU\�OLVWHG�VSHFLHV�RI�FRQFHUQ�LQ�WKH�SURMHFW�DUHD��������� 352-(&7�%$&.*5281'������� 5HJLRQDO�6HWWLQJ��6DQ )UDQFLVTXLWR�&UHHN� LV� WKH� ODVW� RSHQ�FKDQQHO� XUEDQ� FUHHN� LQ� WKH� DUHD� DQG� LV� D� YLWDO� QDWXUDO�UHVRXUFH�WR�WKH�FRPPXQLWLHV�WKDW�ERUGHU�LW��DQG�WR�WKH�ODUJHU�HFRORJ\���7KH�ZDWHUVKHG�LV�ELRWLFDOO\�GLYHUVH� LQ� ERWK� LWV� IORUD� DQG� IDXQD�� � 7KH� YHJHWDWLRQ� UDQJHV� IURP� YDOOH\� IRRWKLOO� ULSDULDQ� DQG�UHGZRRG IRUHVW� LQ� WKH� XSSHU� UHDFKHV� RI� WKH� ZDWHUVKHG� WR� RDN� ZRRGODQG� DQG� JUDVVODQG� LQ� WKH�PLGGOH� UHDFKHV�� �)URP�+LJKZD\����� WR�6DQ�)UDQFLVFR�%D\� WKHUH� DUH�ERWK� IUHVK� DQG� VDOW�ZDWHU�PDUVKHV���:KHUH�WKH�FUHHN�HQWHUV�WKH�ED\�ZDV�RQFH�D�ODUJH�ZLOORZ�WKLFNHW�DQG�VDOW�PDUVK���2QO\�D�
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SRUWLRQ�RI�WKLV�PDUVK�H[LVWV�WRGD\�EXW�UHPDLQV�LPSRUWDQW�LQ�WKH�UHJLRQDO�JRDO�WR�UHWDLQ�DQG�UHVWRUH�ERWK IUHVK�DQG�VDOW�ZDWHU�PDUVKHV���)URP� +LJKZD\� ���� WR� 6HDUVYLOOH� 'DP� DQG� WKH� DUHD� DURXQG� 6HDUVYLOOH� /DNH� DUH� SDUW� RI� WKH�
UHJLRQDOO\� VLJQLILFDQW� -DVSHU�5LGJH�%LRORJLF� 3UHVHUYH�� �0HGLWHUUDQHDQ� LQ� FOLPDWH�� -DVSHU�5LGJH�%LRORJLFDO 3UHVHUYH�LV D ��� KD�SURWHFWHG�DUHD�LQ�WKH�HDVWHUQ�IRRWKLOOV�RI�WKH�6DQWD�&UX]�0RXQWDLQV��ILYH NLORPHWHUV� ZHVW� RI� WKH� PDLQ� FDPSXV� RI� 6WDQIRUG� 8QLYHUVLW\�� 9HJHWDWLRQ� LV� GLYHUVH��UHSUHVHQWLQJ� DOO� LQODQG� SODQW� FRPPXQLWLHV� RI� WKH� &DOLIRUQLD� FHQWUDO� FRDVW� UDQJH�� 7KH� SUHVHUYH�LQFOXGHV�URXJKO\�����KHFWDUHV�RI�UDUH�VHUSHQWLQH�JUDVVODQG��FULWLFDOO\�LPSRUWDQW�EHFDXVH�LW�KRVWV�D�VSHFLHV�ULFK�FRPPXQLW\�RI�QDWLYH�JUDVVHV�DQG� IRUEV�DQG� LV�FKHPLFDOO\�KRVWLOH� WR� WKH�QRQ�QDWLYH�VSHFLHV�WKDW�LQYDGH�PRVW�RWKHU�QDWLYH�HFRV\VWHPV�����KHFWDUHV�RI�EOXH�RDN�VDYDQQD������KHFWDUHV�RI PL[HG� HYHUJUHHQ� IRUHVW� W\SLILHG� E\� &DOLIRUQLD� ED\� �8PEHOODULD� FDOLIRUQLFD�� FRDVW� OLYH� RDN��4XHUFXV�DJULIROLD�� DQG PDGURQH �$UEXWXV�PHQ]LHVLL���ZLWK�VHYHUDO�VWDQGV�RI�UHGZRRG��6HTXRLD�VHPSHUYLUHQV� DQG� VRPH� 'RXJODV� ILU� �3VHXGRWVXJD� PHQ]LHVLL�� ��� KHFWDUHV� RI� FKDSDUUDO��LQFOXGLQJ�VRPH�RQ�VHUSHQWLQH�VRLO������KHFWDUHV�HDFK�RI�RSHQ� ODNH��ZLOORZ�VZDPS��PDUVK�ZLWK�
SRQGZHHG��3RWDPRJHWRQ�VSS��� NQRWZHHG��3RO\JRQXP�VSS��� DQG FDWWDLO��7\SKD�VVS��� DQG�ULSDULDQ�FRUULGRUV W\SLILHG�E\� DOGHU� �$OQXV� VSS���� GRJZRRG� �&RUQXV RFFLGHQWDOLV�� FRWWRQZRRG� �3RSXOXV�VSS��� DQG ER[�HOGHU��$FHU�QHJXQGR���DQG�����KHFWDUHV�RI�JUDVVODQG�GRPLQDWHG�E\�GHQVH�(XUDVLDQ�
DQQXDOV�� �7KHUH�KDV�EHHQ�OLWWOH�GLVWXUEDQFH�LQ�WKH�����KD�FHQWUDO�ERG\�RI� -DVSHU�5LGJH�%LRORJLFDO�3UHVHUYH VLQFH�WKH�ORJJLQJ�SHULRG�LQ�WKH�����¶V��H[FHSW�IRU�JUD]LQJ�ZKLFK�HQGHG�LQ�������-5%3��������
7KH ORFDO WRSRJUDSK\�KDV�DOZD\V�FRQVWUDLQHG�WKH�ZLGWK�RI�WKH�ULSDULDQ�]RQH�DQG�XUEDQL]DWLRQ�KDV�UHGXFHG� LW� IXUWKHU�� � 1RQHWKHOHVV�� SRUWLRQV� RI� 6DQ� )UDQFLVTXLWR� &UHHN� DQG� /RV� 7UDQFRV� &UHHN�UHPDLQ�D�NH\�UHIXJLD�IRU�VWHHOKHDG�WURXW�LQ�WKH�VRXWKHUQ�6DQ�)UDQFLVFR�%D\�$UHD���7KH 6DQ )UDQFLVTXLWR�&UHHN�ZDWHUVKHG� DUHD� LV� DSSUR[LPDWHO\� ��� VTXDUH�PLOHV� H[WHQGLQJ� IURP�6N\OLQH�%RXOHYDUG�WR�WKH�6DQ�)UDQFLVFR�%D\��)LJXUH������7KH�ZDWHUVKHG�FRQWDLQV�WKUHH�PDQPDGH�ODNHV� LQFOXGLQJ�� 6HDUVYLOOH�� /DJXQLWD� DQG� )HOW� /DNHV�� 6HDUVYLOOH� /DNH� LV� ORFDWHG� DW� WKH�ZHVWHUQ�HGJH�RI�WKH�6WDQIRUG�FDPSXV�LQ�XQLQFRUSRUDWHG�6DQ�0DWHR�&RXQW\�QHDU�WKH�WRZQV�RI�:RRGVLGH�DQG 3RUWROD�9DOOH\���)LYH�FUHHNV�ZLWK�KHDGZDWHUV�LQ�WKH�XSSHU�6DQ�)UDQFLVTXLWR�ZDWHUVKHG�IHHG�6HDUVYLOOH� /DNH��&RUWH�0DGHUD�&UHHN��:HVW�5LGJH�&UHHN�� 6DXVDO�&UHHN��'HQQLV�0DUWLQ�&UHHN�DQG $ODPELTXH�&UHHN��)LJXUH����� �6DQ�)UDQFLVTXLWR�&UHHN�GUDLQV�LQWR�6HDUVYLOOH�/DNH�LQ�8SSHU�3RUWROD 9DOOH\� DQG� UHVXPHV� DV� D� GDP� RYHUIORZ�� IORZLQJ�WKURXJK� FRPPXQLWLHV� IURP� 3RUWROD�9DOOH\�WR�WKH�6DQ�)UDQFLVFR�%D\�����7KH GHHSO\�LQFLVHG�FUHHN�IORZV�WKURXJK�ERWK�QDWXUDO�DQG�XUEDQ�VHWWLQJV��7KH�DUHD�RI�IRFXV�IRU�WKLV�VWXG\�LV�DQ�DSSUR[LPDWHO\����PLOH�UHDFK�RI�6DQ�)UDQFLVTXLWR�&UHHN��WRS�RI�EDQN�WR�WRS�RI�EDQN��IURP EHORZ�6HDUVYLOOH�'DP� WR� WKH�6DQ�)UDQFLVFR�%D\�� �7KH� FUHHN� DQG�DGMDFHQW� ODQGV� DUH�ERWK�SXEOLFO\� DQG�SULYDWHO\�RZQHG�� �'HYHORSPHQW� H[LVWV�� RU� LV� SODQQHG�� DERYH� WKH�EDQNV�RQ� WKH�����PLOHV�RI�6DQ�)UDQFLVTXLWR�&UHHN�IURP�+LJKZD\�����WR�ZKHUH�WKH�PRXWK�RI�WKH�FUHHN�HPSWLHV�LQWR�WKH 6DQ�)UDQFLVFR�%D\���:KHUHDV�WKH�����PLOHV�RI�6DQ�)UDQFLVTXLWR�&UHHN�IURP�+LJKZD\�����WR�
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)LJXUH �� 6DQ�)UDQFLVTXLWR�&UHHN�:DWHUVKHG�DQG�3URMHFW�$UHD�
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6HDUVYLOOH 'DP�IORZV�WKURXJK�D�UXUDO�ODQGVFDSH�SULPDULO\�RZQHG�E\�6WDQIRUG�8QLYHUVLW\�ZLWK�D�IHZ DJULFXOWXUDO�SDUFHOV�KHOG�LQ�SULYDWH�RZQHUVKLS��7KH�6WDQIRUG�8QLYHUVLW\�ODQGV�DUH�FRPSULVHG�RI WKH 6WDQIRUG /LQHDU� $FFHOHUDWRU� WR� WKH� QRUWK� DQG� -DVSHU� 5LGJH� %LRORJLFDO� 3UHVHUYH� WR� WKH�VRXWKZHVW���:HEE�5DQFK�RFFXSLHV�WKH�ODQG�DERYH�WKH�EDQN�WR�WKH�VRXWKHDVW�RI�6DQ�)UDQFLVTXLWR�&UHHN
6DQ )UDQFLVTXLWR�&UHHN�HVWDEOLVKHV�WKH�ERXQGDU\�EHWZHHQ�6DQWD�&ODUD�DQG�6DQ�0DWHR�&RXQWLHV�ZLWKLQ� WKH� VWXG\� DUHD�� � ,W� LV� ORFDWHG�ZLWKLQ� WKH�6DQWD�&ODUD�9DOOH\�:DWHU�'LVWULFW¶V�1RUWKZHVW�)ORRG &RQWURO�=RQH�DQG�6DQ�0DWHR�&RXQW\¶V�6DQ�)UDQFLVTXLWR�&UHHN�)ORRG�&RQWURO�=RQH���,Q�WKH�VWXG\�DUHD��WKH�&LW\�RI�3DOR�$OWR�DQG�6WDQIRUG�8QLYHUVLW\�ERUGHU�WKH�FUHHN�RQ�WKH�VRXWKHDVW��WR�WKH�QRUWKZHVW�DUH�WKH�&LWLHV�RI�0HQOR�3DUN�DQG�(DVW�3DOR�$OWR��������� /RFDO�6HWWLQJ��6DQ )UDQFLVTXLWR� &UHHN� SURYLGHV� D� OXVK� EDFNGURS� WR� UHVLGHQFHV�� EXVLQHVVHV�� LQVWLWXWLRQV��DJULFXOWXUDO� ODQGV�� UHFUHDWLRQDO� DQG� FRQVHUYDWLRQ� DUHDV�� �7KH����PLOH� VWXG\� DUHD� LQLWLDWHV� LQ� WKH�UXUDO� EHGURFN�FRQWUROOHG� UHDFKHV�EHORZ�6HDUVYLOOH�'DP�DQG�FRQWLQXHV�GRZQVWUHDP�DGMDFHQW� WR�
WKH QRUWK� FHQWUDO� ERXQGDU\� RI� -DVSHU� 5LGJH� %LRORJLFDO� 3UHVHUYH� DQG� WKH� 6WDQIRUG� /LQHDU�$FFHOHUDWRU���)XUWKHU�GRZQVWUHDP��WKH�FUHHN�IORZV�DGMDFHQW�WR�%RHWKLQJ�7UHHODQG��:HEE�5DQFK�DQG WKH 3RUWROD� 9DOOH\� 7UDLQLQJ� &HQWHU� XQWLO� LW� UHDFKHV� +LJKZD\� ���� URXJKO\� RQH�WKLUG� WKH�GLVWDQFH�WR�WKH�6DQ�)UDQFLVFR�%D\�� �7KHUH�DUH�WZR�URDG�FURVVLQJV�ZLWKLQ�WKH�����PLOHV�EHWZHHQ�+LJKZD\�����DQG�6HDUVYLOOH�'DP�� �7KHVH� FRQVLVW�RI� UXUDO�:HEE�%ULGJH�XSVWUHDP�RI�+LJKZD\���� DQG D VHDVRQDO�FHPHQW�IRUG�MXVW�GRZQVWUHDP�RI�WKH�%HDU�&UHHN�FRQIOXHQFH���$ERYH� +LJKZD\� ����� WKH� FUHHN� HGJH� LV� D� QDWXUDO� ULSDULDQ� FRUULGRU�� GLVSOD\LQJ� D� PRGHUDWHO\�LQFLVHG��XQFKDQQHOL]HG�VWUHDP�WKDW� LV�XQDOWHUHG�E\�KDUGVFDSH�HURVLRQ�FRQWURO� LQWHUYHQWLRQV��7KH�UHDFKHV� DERYH� +LJKZD\� ���� LQFOXGH� D� ZHOO�GHYHORSHG� QDWLYH� RYHUVWRU\� DQG� XQGHUVWRU\��&RQYHUVHO\�� WKH�FUHHN�HGJH�EHORZ�+LJKZD\����� LV�GHILQHG� LQ�PRVW�FDVHV�E\�SXEOLF�VWUHHWV�DQG�SDUNLQJ HDVHPHQWV��FRPPHUFLDO�GHYHORSPHQW��EDFN\DUGV��SDWKV��SDUNV�RU�EDUULHUV�VXFK�DV�IHQFHV��ZDOOV�� DQG� OHYHHV�� � ,WV� VWHHSO\� VORSLQJ� EDQNV� OLPLW� DFFHVV� LQWR� WKH� FUHHN� ZLWK� IHZ� IRUPDO�DFFHVVLEOH� URXWHV� WR� WKH� ZDWHU�� � (URVLRQ� FRQWLQXHV� WR� MHRSDUGL]H� WRS�RI�EDQN� DFFHVV�� � 6HYHUDO�VPDOO� SXEOLF� SDUNV� DGMRLQ� WKH� FUHHN� LQFOXGLQJ� (O� 3DOR�$OWR� 3DUN�� 7LPRWK\�+RSNLQV�&UHHNVLGH�3DUN DQG D &LW\�RI�3DOR�$OWR�&RPPXQLW\�*DUGHQ�����%HORZ +LJKZD\������6DQ�)UDQFLVTXLWR�&UHHN�HQWHUV�LQWR�WKH�DOOXYLDO�FRQWUROOHG�UHDFKHV�DGMDFHQW�WR WKH�6WDQIRUG�*ROI�&RXUVH�DQG�RWKHU�GHYHORSHG�6WDQIRUG�ODQGV��LQWR�WKH�XUEDQ�FHQWHU��WKURXJK�ORZ�ULVH FRPPHUFLDO� DQG� UHVLGHQWLDO� FRPPXQLWLHV�� � 5RDGZD\� FURVVLQJV� LQ� WKH� ORZHU� ����PLOHV�RFFXU DW -XQLSHUR�6HUUD�%RXOHYDUG��6DQG�+LOO�5RDG��(O�&DPLQR�5HDO��0LGGOHILHOG�5RDG��&KDXFHU�6WUHHW��8QLYHUVLW\�$YHQXH��1HZHOO�5RDG�DQG�+LJKZD\���������7KH FUHHN� HGJH� EHORZ� +LJKZD\� ���� UHPDLQV� KHDYLO\� ZRRGHG� EXW� FRQVLVWV� RI� D� PRUH� GLYHUVH�JURXS RI SODQW W\SHV��LQFOXGLQJ�D�VLJQLILFDQW�SUHVHQFH�RI�QRQ�QDWLYH�VSHFLHV��7KH�FKDUDFWHU�RI�WKH�FUHHN�KDV�HYROYHG�RYHU�WLPH�LQ�SDUW�GXH�WR�KXPDQ�LQWHUYHQWLRQ�DQG�DVVRFLDWHG�ODQG�XVH�SUHVVXUHV��3HVWLFLGH� DQG� URDGZD\� UXQRII�� KRPHOHVV� HQFDPSPHQWV�� YDQGDOLVP��JUDIILWL�� DQG� OLWWHU� DIIHFW� WKH�FUHHN����
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����� 9HJHWDWLYH�+LVWRU\��7KH HQWLUH�OHQJWK�RI�6DQ�)UDQFLVTXLWR�&UHHN�LV�ULFK�ZLWK�KLVWRULFDO�VLJQLILFDQFH���+RZHYHU��HDFK�RI WKH ILYH KLVWRULFDO� SHULRGV� GHVFULEHG� EHORZ� KDG� D� VLJQLILFDQW� LPSDFW� RQ� WKH� W\SH� DQG�GLVWULEXWLRQ�RI�YHJHWDWLRQ�ZLWKLQ� WKH�ZDWHUVKHG�� �7KH�IROORZLQJ� LV�DQ�DEULGJHG� ORRN�DW� ODQG�XVH�DFWLYLW\� DORQJ� 6DQ� )UDQFLVTXLWR� &UHHN� KDYLQJ� KLVWRULFDO�� FXOWXUDO�� DQG�RU� HFRORJLFDO� LPSDFW��SUHVHQWHG FKURQRORJLFDOO\���3UHKLVWRULF� &XOWXUH�� � 5HPDLQV� RI� WKH� QDWLYH� 2KORQH� ,QGLDQ� FXOWXUH� LQ� WKH� 6DQ� )UDQFLVTXLWR�:DWHUVKHG� KDYH� EHHQ� UDGLRFDUERQ� GDWHG� DW�PRUH� WKDQ� ����� \HDUV� ROG��:LWK� DQ� DEXQGDQW� IRRG�VRXUFH DQG DGHTXDWH� \HDU�URXQG�ZDWHU� IORZ��QXPHURXV�2KORQH�YLOODJHV�SRSXODWHG� WKH�EDQNV�RI�WKH 6DQ )UDQFLVTXLWR�&UHHN� DQG� DGMDFHQW�PHDGRZV�XQWLO� 6SDQLDUG� VHWWOHPHQW� LQ� WKH�PLG�����V��-RQHV� ������� � *UDVVHV�� EXOEV� DQG� OHJXPHV� VXFK� DV� UHG� PDLGV� �&DODQGULQLD� FLOLDWD��� PLQHU¶V�OHWWXFH� �&OD\WRQLD�SHUIROLDWD�� JRRVHIRRW� �&KHQRSRGLXP� VSS���� DQG�VXQIORZHU� �+HOLDQWKXV� VSS���VHHGV DV ZHOO�DV�IUXLW�IURP�WKH�KROO\�OHDIHG�FKHUU\��3UXQXV LOLFLIROLD�� KD]HOQXW��&RU\OXV�FRUQXWD�DQG EXFNH\H� �$HVFXOXV� FDOLIRUQLFD� ZHUH DOO D SDUW RI WKH 2KORQH� GLHW� DQG� WKH� ULFK� ERWDQLFDO�FRQWH[W� RI� WKH� VWXG\� DUHD� �5HHVH�� ������� � +LVWRULFDO� UHFRUG� RI� QDWLYH� YHJHWDWLRQ� LV� KHOSIXO� LQ�VHOHFWLQJ�QDWLYH�VSHFLHV�DV�SDUW�RI�WKH�KDELWDW�UHVWRUDWLRQ�SODQ�����)LUH ZDV� WKH�PRVW� SRZHUIXO� WRRO� XVHG� E\�1DWLYH�$PHULFDQV� SULRU� WR� WKH� DUULYDO� RI� (XURSHDQV��)URP�WKH�HDUOLHVW�DFFRXQWV�RI�6SDQLVK�H[SORUHUV�LQ�WKH�HDUO\�����¶V��ILUH�ZDV�FRPPRQO\�XVHG�WR�FOHDU�EUXVK�IRU�KXQWLQJ�DQG�IRU�VHWWOHPHQWV��)LUH�ZDV�DOVR�XWLOL]HG�WR�FXOWXUH�RDNV�IRU�DFRUQV�DQG�WR VHOHFW�IRU�SDUWLFXODU�XVHIXO�XQGHUVWRU\�SODQWV���7KH�LQWHQWLRQDO�XVH�RI�ILUH�FRPELQHG�ZLWK�ILUHV�VHW E\�OLJKWQLQJ�XQGRXEWHGO\�UHVXOWHG�LQ�SHULRGLF�FKDQJHV�LQ�YHJHWDWLRQ�VSHFLHV�FRPSRVLWLRQ��DV�ZHOO DV FKDQJHV�LQ�VWRUP�UXQRII�DQG�VHGLPHQWDWLRQ�UDWHV��%DODQFH�+\GURORJLFV����������$UFKDHRORJLFDO�UHVRXUFHV�ORFDWHG�LQ�WKH�XUEDQL]HG�VHWWLQJ�LQ�WKH�ORZHU�UHDFKHV�DUH�XQGHU�FRQVWDQW�WKUHDW�� � 7KH� YRODWLOH� QDWXUH� RI� WKLV� XUEDQ� FUHHN� VLWH��ZLWK� FRQVWDQWO\� VKLIWLQJ� DQG� HURGLQJ� VRLO��IXUWKHU HQGDQJHUV�DUFKDHRORJLFDO�UHVRXUFHV���(DUO\� 6HWWOHUV�� �6SDQLDUG�'RQ�*DVSDU� GH� 3RUWROi� FDPH� WR� WKH� DUHD� LQ� ������ VHDUFKLQJ� IRU� WKH�0RQWHUH\�KDUERU�LQ�DQ�DWWHPSW�WR�HVWDEOLVK�WKH�ILUVW�&DOLIRUQLD�0LVVLRQV��6SHFWRU����������0RGHUQ�ORUH WHOOV�RI�KLV�SDUW\�FDPSLQJ�XQGHU�(O�3DOR�$OWR��WKH�UHQRZQHG�UHGZRRG�WUHH�DQG�3DOR�$OWR�&LW\�LFRQ��ORFDWHG�QHDU�WKH�EDQNV�RI�6DQ�)UDQFLVTXLWR�&UHHN���:KLOH�KLV�H[SHGLWLRQ�GLG�QRW�DFKLHYH�LWV�JRDO� E\������0LVVLRQ�'RORUHV�DQG�0LVVLRQ�6DQWD�&ODUD�ZHUH�HVWDEOLVKHG�ZLWK�WKH�FUHHN�IRUPLQJ�WKH ERXQGDU\�EHWZHHQ�WKH�WZR�SURSHUWLHV��3&&�����������,Q�WKH�����V��ODQGV�VXUURXQGLQJ�WKH�FUHHN�ZHUH�GLYLGHG�LQWR�ODUJH�5DQFKRV��LQFOXGLQJ��5LQFRQ�GH�6DQ )UDQFLVTXLWR��5LQFRQDQGD� GHO�$UUR\R� GH� 6DQ� )UDQFLVTXLWR� DQG� 6DQ� )UDQFLVTXLWR� �6SHFWRU�������� DQG�JUDQWHG�E\�WKH�0H[LFDQ�JRYHUQPHQW�WR�'RQ�5DIDHO�6RWR��DQG�'RQ�$QWRQLR�%XHOQD���%XHOQD¶V� 5DQFKR� 6DQ� )UDQFLVTXLWR� ODQG� WUDFW� ZDV� ORFDWHG� RQ� WKH� VRXWKZHVW� VLGH� RI� 6DQ�)UDQFLVTXLWR�&UHHN�DQG�H[WHQGHG�XSVWUHDP�IURP�³(O�3DOR�$OWR´�DQG�WRGD\�FRPSULVHV�PXFK�RI�WKH�6WDQIRUG 8QLYHUVLW\� FDPSXV� �:RRG�� ������� � 7KH� %XHOQD� DGREH� DQG� JURXQGV� �� ODWHU� WKH�%XHOQD�5RGULJXHV�DGREHV�ZHUH�HVWDEOLVKHG�DORQJ�WKH�QRUWKHUQ�HQG�RI�WKH�VWXG\�DUHD��QHDU�ZKDW�LV�QRZ WKH 6WDQIRUG�*ROI�&RXUVH�DQG�2DN�&UHHN�$SDUWPHQWV��7KH�%XHOQD�$GREH�VXUYLYHG�LQWR�WKH�
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����V� ZLWK� UXLQV� RI� WKH� DGREH� VWLOO� YLVLEOH� LQ� WKH� FUHHN�ZHOO� LQWR� WKH� ��WK�&HQWXU\� �-RKQVRQ��������
'XULQJ� WKH�6SDQLVK�0H[LFDQ�SHULRG�� FDWWOH� JUD]LQJ�ZDV� WKH�SULQFLSDO� ODQG�XVH�� �6HWWOHUV�RI� WKLV�SHULRG DOVR�XVHG�ILUH�WR�FRQYHUW�YDULRXV�ELRWLF�KDELWDWV�LQWR�JUDVVODQG���7KH�SUHGRPLQDQFH�RI�RDN�ZRRGODQG�DQG�JUDVVODQG�LQ�WKH�ORZHU�ZDWHUVKHG�DUH�OLNHO\�D�UHPQDQW�HIIHFW�FXOWXUDO�XVH�RI�ILUH����6WDUWLQJ�LQ�WKH�����¶V��H[WHQVLYH�FRPPHUFLDO� ORJJLQJ�DQG�URDG�EXLOGLQJ�LQ�WKH�XSSHU�ZDWHUVKHG�EHJDQ�WR�VLJQLILFDQWO\�DOWHU� WKH�ODQGVFDSH�� �7KH�UHPRYDO�RI� ODUJH�WUDFWV�RI�ROG�JURZWK�UHGZRRG��
WDQRDN��'RXJODV�ILU��PDGURQH��DQG�RDN��4XHUFXV�VSS�����RSHQHG�XS�VLJQLILFDQW�SRUWLRQV�RI�WKH�XSSHU�ZDWHUVKHG IRU�VFDWWHUHG�DJULFXOWXUH�DQG�UHVLGHQWLDO�GHYHORSPHQW���$W�WKH�VDPH�WLPH��VTXDWWHUV�KDG�EHJXQ WR VHWWOH� RQ� PDQ\� FKRLFH� SRUWLRQV� RI� 5DQFKR� 6DQ� )UDQFLVTXLWR� KRSLQJ� WKDW� WKH� 8�6��*RYHUQPHQW� ZRXOG� RSHQ� WKH� ODQG� WR� KRPHVWHDGHUV�� � 0RVW� RI� WKH� UHPDLQLQJ� VPDOO� VWDQGV� RI�PHUFKDQWDEOH�WLPEHU�LQ�WKH�ORZHU�ZDWHUVKHG�ZHUH�ORJJHG�GXULQJ�WKH�KRPHVWHDGLQJ�SHULRG���/RJJLQJ�LQ�WKH�6DQ�)UDQFLVTXLWR�ZDWHUVKHG�LV�OLNHO\�WR�KDYH�VLJQLILFDQWO\�LQFUHDVHG�WKH�VHGLPHQW�\LHOGV� WR�6DQ�)UDQFLVTXLWR�&UHHN�E\� WKH� LQLWLDO�GLVWXUEDQFH��DVVRFLDWHG�XVH�RI� ILUH� WR�EXUQ�VODVK�DQG HDVH�DFFHVV��DQG�E\�GHVWDELOL]LQJ�VORSHV��%DODQFH�+\GURORJLFV����������,W�GRHV�QRW�DSSHDU�WKDW�WKH 6DQ� )UDQFLVTXLWR� &UHHN� ZDV� XVHG� DV� D� WUDQVSRUW� FRUULGRU� IRU� ORJV�� � $W� WKLV� WLPH�� 6DQ�)UDQFLVTXLWR�&UHHN�ZDV�QDYLJDEOH�E\�VPDOO�ERDW��GXULQJ�ZLQWHU��DSSUR[LPDWHO\�WR�ZKHUH�1HZHOO�5RDG LV� WRGD\� �6SHFWRU�� ������� � $� FURVVLQJ� QHDU� SUHVHQW�GD\� 6DQG� +LOO� 5RDG� ZDV� XVHG� DV� D�³GRXEOLQJ�XS�VWDWLRQ�´��7HDPV�RI�R[HQ��KDXOLQJ�UHGZRRG�ORJV�IURP�WKH�PRXQWDLQ��FRXOG�WDNH�RQ�D�GRXEOH ORDG�IRU�WKH�HDV\�VWUHWFK�VRXWKZDUG�WR�6DQ�-RVH�DQG�QRUWK�WR�5HGZRRG�&LW\��:RRG����������*RYHUQRU�/HODQG�6WDQIRUG¶V� ,QIOXHQFH�� �)RUPHU�*RYHUQRU�/HODQG�6WDQIRUG¶V�KXJH� LQIOXHQFH�RQ WKLV�DUHD�EHJDQ�LQ������ZKHQ�KH�DFTXLUHG�������DFUHV�WR�PDNH�XS�KLV�VWRFN�IDUP�DQG�ODWHU�WKH�8QLYHUVLW\�� �+LV�SURSHUW\� VSDQQHG�DSSUR[LPDWHO\� IURP�(O�&DPLQR�5HDO� WR� -XQLSHUR�6HUUD�ZLWK�6DQ )UDQFLVTXLWR�&UHHN�DV� WKH�ERUGHU� �-RQHV��5HHVH��5LFN��������� �6WDQIRUG¶V�VWDWHO\�3DOR�$OWR�+RPH� EXLOW� DURXQG� ������ ZDV� ORFDWHG� QHDU� WKH� SUHVHQW�GD\� 6WDQIRUG� 6KRSSLQJ� &HQWHU�� � 7KH�FRQYHUVLRQ�RI�PL[HG�HYHUJUHHQ�DQG�ULSDULDQ�IRUHVW�WR�RDN�ZRRGODQG�DQG�JUDVVODQG�WKDW�KDG�EHHQ�LQLWLDWHG�E\�WKH�6SDQLDUGV��LQWHQVLILHG�RQ�6WDQIRUG¶V�������DFUH�VWRFN�IDUP����6HDUVYLOOH� 'DP� DQG� 7RZQ� *URZWK�� � ,Q� ������ 6WDQIRUG� DUUDQJHG� IRU� WKH� 0DQ]DQLWD� :DWHU�&RPSDQ\�WR�FRQVWUXFW�6HDUVYLOOH�'DP�RQ�6DQ�)UDQFLVTXLWR�&UHHN�� ORFDWHG�QHDU� WKH�ZHVW�HQG�RI�6WDQIRUG 8QLYHUVLW\� SURSHUW\� LQ�:RRGVLGH� �3&&�� ������� �7KH� GDP�� FRPSOHWHG� LQ� �����E\� WKH�6SULQJ 9DOOH\�:DWHUZRUNV��ZDV� LQWHQGHG� WR� VXSSO\�ZDWHU� WR�6WDQIRUG�8QLYHUVLW\�� �'XH� WR� ILQH�VXVSHQGHG�VHGLPHQW�DQG�RGRU��WKH�ZDWHU�ZDV�QRQ�SRWDEOH�DQG�XVHG�IRU�LUULJDWLRQ�RQO\��-RKQVRQ��������
,Q� WKH�HDUO\�����V��JUDYHO�DQG�URFNV� OHIW� LQ� WKH�FUHHN�DIWHU� WKH�ZLQWHU� UDLQV�ZHUH�H[FDYDWHG� WKH�
IROORZLQJ�VXPPHUV�WR�EH�XVHG�IRU�URDGV��VLGHZDONV��HWF���3DOR $OWR +LVWRULFDO�$VVRFLDWLRQ� ������$IWHU� WKH� ����� HDUWKTXDNH�� IUDJPHQWV� RI� WKH� GHVWUR\HG� DUFKLWHFWXUH� RI�0HPRULDO�&KXUFK�ZHUH�GXPSHG LQWR� WKH� FUHHN�� SRUWLRQV�RI�ZKLFK� VWLOO� FDQ� VWLOO� EH� IRXQG�DIWHU� IORRGV� UHFHGH� �-RKQVRQ�������� $GMDFHQW�WR�0HQOR�3DUN�ZDV�D�UDLOURDG�VWRS�WKDW�HYHQWXDOO\�GHYHORSHG�LQWR�D�VPDOO�WRZQ�DQG� DORQJ�ZLWK�QHZO\�IRUPHG�3DOR�$OWR��FRQWLQXHG�WR�JURZ�DQG�SURVSHU�LQ�WKH���WK�FHQWXU\����
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6HDUVYLOOH�/DNH��ZKRVH�UHOLDELOLW\�DV�D�VRXUFH�RI�SRWDEOH�ZDWHU�ZDV�TXHVWLRQDEOH�IURP�WKH�RXWVHW��ZDV�GHVLJQDWHG�IRU�LUULJDWLRQ�XVH�DQG�ILUH�SURWHFWLRQ�LQ�WKH�HDUO\���WK�FHQWXU\���6WDQIRUG�UHFRUGV�LQGLFDWH� FRQFHUQ� UHJDUGLQJ� VHGLPHQWDWLRQ�� UHVHUYRLU� FDSDFLW\� DQG� ZDWHU� TXDOLW\� DV� IDU� EDFN� DV�������%DODQFH�+\GURORJLFV����������,Q�DQ�HIIRUW�WR�UHGXFH�WKH�VHGLPHQWDWLRQ�LQ�WKH�PDLQ�SRUWLRQ�RI�6HDUVYLOOH�/DNH��D�FDXVHZD\�ZDV�FRQVWUXFWHG�LQ������WR�VKLIW�VHGLPHQWDWLRQ�WR�SRUWLRQV�RI�&RUWH�0DGHUD��6DXVDO��DQG�$ODPELTXH�&UHHNV�MXVW�DERYH�ODNH�OHYHO���,Q�������DV�DQ�HIIRUW�WR�UHGXFH�IORRGLQJ�DW�)DPLO\�)DUP�5RDG��WKH������ FDXVHZD\� ZDV� EUHDFKHG� DQG� D� FKDQQHO� ZDV� GXJ� WKURXJK� WKH� ZLOORZ� ZRRGODQG� LQ� WKH�ORZHUPRVW�UHDFK�RI�&RUWH�0DGHUD�&UHHN�� �)ROORZLQJ�WKLV�DFWLRQ�� WKH�&RUWH�0DGHUD�&UHHN�GHOWD�WKHQ�SURJUDGHG�LQWR�6HDUVYLOOH�/DNH��%DODQFH�+\GURORJLFV����������&XUUHQWO\�� IORRGLQJ� LQ� WKH� YLFLQLW\� RI� )DPLO\� )DUP�5RDG� KDV� EHFRPH�PRUH� SUREOHPDWLF�� � 7KH�IORRGLQJ�UHVXOWV�IURP�KLJK�IORZV�RQ�'HQQLV�0DUWLQ��6DXVDO��DQG�&RUWH�0DGHUD�&UHHNV���6HGLPHQW�GHSRVLWLRQ� DQG� IORRGSODLQ� DJJUDGDWLRQ� RQ� WKH� &RUWH� 0DGHUD� DOOXYLDO� IDQ�� DOOXYLDO� SODLQ�� DQG�6HDUVYLOOH�/DNH�GHOWD�KDV�VLJQLILFDQWO\�LQFUHDVHG�IORRG�ULVN�WR�DGMDFHQW�SURSHUWLHV���7KH�IORRGSODLQ�DJJUDGDWLRQ�ZLOO�FRQWLQXH��IXUWKHU�DJJUDYDWLQJ�WKH�GHJUHH�RI�IORRG�ULVN���$W�SUHVHQW��IORRGLQJ�GRHV�QRW�GLUHFWO\�LPSDFW�DQ\�VWUXFWXUHV�LQ�WKH�SURMHFW�DUHD���+RZHYHU��DFFHVV�WR�WKH�SURSHUWLHV�KDV�EHHQ�VHULRXVO\� DIIHFWHG� E\� VWRUP� ZDWHUV� IURP� 6DXVDO� DQG� &RUWH� 0DGHUD� &UHHNV� RYHU�EDQNLQJ� DQG�IORRGLQJ�GULYHZD\V�DQG�)DPLO\�)DUP�5RDG��PRVW�UHFHQWO\�LQ�)HEUXDU\�RI��������0RGHUQ� ,QIOXHQFHV� RQ� 6DQ� )UDQFLVTXLWR� &UHHN�� �3UHVHQWO\� WKHUH� DUH� D� YDULHW\� RI� ODQG� XVHV�DORQJ�WKH�FUHHN��VLQJOH��DQG�PXOWL�IDPLO\�UHVLGHQFHV��FRPPHUFLDO�EXLOGLQJV��UHFUHDWLRQ��6WDQIRUG�8QLYHUVLW\�DQG�LWV�KROGLQJV��DPRQJ�RWKHUV�����6WDQIRUG� 8QLYHUVLW\� ODQGV� WKDW� DUH� DGMDFHQW� WR� WKH� FUHHN� DERYH� +LJKZD\� ���� DUH� SULPDULO\�RFFXSLHG� E\� WKH� -DVSHU� 5LGJH� %LRORJLFDO� 3UHVHUYH�� WKH� 6WDQIRUG� /LQHDU� $FFHOHUDWRU�� DQG�DJULFXOWXUDO� XVHUV�� �8QLYHUVLW\� ODQGV� EHORZ�+LJKZD\� ���� DUH� RFFXSLHG� E\� WKH� 6WDQIRUG� /LQHDU�$FFHOHUDWRU�FRPPDQG�FHQWHU��WKH�*ROI�&RXUVH��DQG�WKH�6WDQIRUG�0DLQ�&DPSXV����$OVR� EHORZ� +LJKZD\� ����� VHYHUDO� SDUNV� KDYH� EHHQ� HVWDEOLVKHG� DORQJ� WKH� FUHHN� LQFOXGLQJ� (O�&DPLQR�3DUN�DQG�(O�3DOR�$OWR�3DUN��ZKLFK�KRQRUV�WKH�UHGZRRG�&LW\�LFRQ�µ(O�3DOR�$OWR¶�DQG�WKH�KLVWRULF�VLJQLILFDQFH�RI�WKH�VLWH���,Q�WKH�����V��WKH�1DWLYH�6RQV�RI�WKH�*ROGHQ�:HVW�GHHGHG�ODQG�VXUURXQGLQJ�(O�3DOR�$OWR�WR�WKH�&LW\�RI�3DOR�$OWR���%\�WKH�ODWH�����V��WKH�UHGZRRG�ZDV�LQ�SRRU�KHDOWK�� EXW� UHFHQW� UHVWRUDWLYH� HIIRUWV� KDYH� LPSURYHG� WKH� WUHH¶V� QHZ� JURZWK� �-RKQVRQ�� ��������7LPRWK\�+RSNLQV�&UHHNVLGH�3DUN�LV�D�FROOHFWLRQ�RI�VPDOO�SDUNV�DQG�SDWKZD\V�H[WHQGLQJ�DORQJ�WKH�3DOR�$OWR�HGJH�EHWZHHQ�(O�&DPLQR�3DUN�DQG�&KDXFHU�6WUHHW���0XFK�RI�WKH�OLQHDU�SRUWLRQ�RI�WKH�SDUN� KDV� EHHQ� ORVW� WR� EDQN� HURVLRQ�� � $� &LW\� RI� 3DOR� $OWR� FRPPXQLW\� JDUGHQ� LV� DOVR� ORFDWHG�DGMDFHQW�WR�WKH�FUHHN�����/RFDO�UHVLGHQWV�VWUXJJOH�ZLWK�PDQDJHPHQW�RI�IORRG�DQG�HURVLRQ�DW�WKHLU�FUHHN�IURQWLQJ�SURSHUWLHV�DQG� KDYH� WDNHQ� PHDVXUHV� WR� SUHVHUYH� WKHLU� SURSHUW\� ZLWK� D� YDULHW\� RI� EDQN� VWDELOL]DWLRQ�WHFKQLTXHV���+LJKO\�HQJLQHHUHG�VROXWLRQV�DUH�DSSDUHQW�WKURXJKRXW�WKH�UHDFK����,Q������� VWXGLHV� VKRZHG�D�KD]DUGRXV� OHYHO�RI�KXPDQ�ZDVWH� IRXQG� LQ� WKH� FUHHN�� � ,Q�2FWREHU�RI�������SROLFH�HYDFXDWHG�D�ODUJH�KRPHOHVV�HQFDPSPHQW�XQGHU�WKH�(O�&DPLQR�EULGJH��DIWHU�UHSRUWV�
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E\�WKH�&RXQW\�+HDOWK�'HSDUWPHQW�WKDW�WKH�HQFDPSPHQW�ZDV�D�KHDOWK�KD]DUG��(QIRUFHPHQW�E\�WKH�FLWLHV� RI� QHZ� WUHVSDVVLQJ� ODZV� FRQWLQXHV�� DQG� WKH� DPRXQW� RI� WUDVK� DQG� GHEULV� LQ� WKH� FUHHN�FRQWLQXHV�WR�GHFUHDVH����,Q� UHFHQW� \HDUV�� WKHUH� KDV� EHHQ� VLJQLILFDQW� SXEOLF� LQYROYHPHQW� LQ� WKH� SUHVHUYDWLRQ� DQG�UHKDELOLWDWLRQ� RI� 6DQ� )UDQFLVTXLWR� &UHHN�� � 7KH� FRPPXQLW\�EDVHG� )ULHQGV� RI� 6DQ� )UDQFLVTXLWR�&UHHN�ZDV� IRUPHG� LQ� �����E\� D� JURXS�RI� FLWL]HQV� WR� FOHDQ�� SUHVHUYH�� DQG� HQKDQFH� WKH� FUHHN¶V�QDWXUDO� VHWWLQJ�� �7KH�6DQ�)UDQFLVTXLWR�&UHHN�&RRUGLQDWHG�5HVRXUFH�0DQDJHPHQW�DQG�3ODQQLQJ�JURXS�ZDV� IRUPHG� LQ�1RYHPEHU������E\�D�JURXS�RI�FRQFHUQHG� LQGLYLGXDOV��RUJDQL]DWLRQV�� DQG�ORFDO�DJHQFLHV��SURYLGLQJ�D�IRUXP�IRU�FROODERUDWLYH�LVVXHV�UHODWHG�WR�WKH�FUHHN���6SRQVRUHG�E\�WKH�3HQLQVXOD�&RQVHUYDWLRQ�&HQWHU��7KH�6DQ�)UDQFLVTXLWR�&UHHN�&RRUGLQDWHG�5HVRXUFH�0DQDJHPHQW�DQG� 3ODQQLQJ� SXEOLVKHG� WKHLU� ³'UDIW� :DWHUVKHG� 0DQDJHPHQW� 3ODQ´� LQ� ������ ZKLFK� VHW� IRUWK�ZDWHUVKHG�SODQQLQJ�JRDOV�DQG�SURSRVHG�LPSOHPHQWDWLRQ�DFWLRQV�� �3XEOLVKHG�LQ�HDUO\������� WKHLU�³5HFRQQDLVVDQFH� ,QYHVWLJDWLRQ� 5HSRUW� RI� 6DQ� )UDQFLVTXLWR� &UHHN�´� GLVFXVVHG� IORRG�UHODWHG�LVVXHV���7KH� 6DQ� )UDQFLVTXLWR� &UHHN� -RLQW� 3RZHUV� $XWKRULW\� ZDV� IRUPHG� LQ� 0D\� ����� WKURXJK� DQ�DJUHHPHQW� E\� DQG� DPRQJ� WKH�&LWLHV� RI�0HQOR� 3DUN�� 3DOR�$OWR�� (DVW� 3DOR�$OWR�� DV�ZHOO� DV� WKH�6DQWD�&ODUD�9DOOH\�:DWHU�'LVWULFW�DQG�WKH�6DQ�0DWHR�&RXQW\�)ORRG�&RQWURO�'LVWULFW���-RLQHG�E\�WKH�6DQ�)UDQFLVTXLWR�&UHHN�&RRUGLQDWHG�5HVRXUFH�0DQDJHPHQW�DQG�3ODQQLQJ�JURXS�DQG�6WDQIRUG�8QLYHUVLW\� LQ� ������ WKH� -RLQW� 3RZHUV� $XWKRULW\� FRQGXFWV� ORQJ�WHUP� IORRG� FRQWURO� SODQQLQJ��PDLQWHQDQFH�� HQKDQFHPHQW�� DQG� UHVWRUDWLRQ� DFWLYLWLHV� UHODWHG� WR� 6DQ� )UDQFLVTXLWR� &UHHN� DQG�6HDUVYLOOH�/DNH����7KH�TXDOLW\�RI�DQ�XUEDQ�FUHHN�GHYHORSPHQW�LV�GHSHQGHQW�XSRQ�WKH�LQWHUDFWLRQ�RI�PDQ\�SROLWLFDO��SK\VLFDO�DQG�ELRORJLFDO�SURFHVVHV��2YHU�WKH�\HDUV��D�ORVV�RI�QDWLYH�YHJHWDWLRQ�DQG�LPSURSHU�EDQN�VWDELOL]DWLRQ�DORQJ�6DQ�)UDQFLVTXLWR�&UHHN�KDV�FDXVHG�VHYHUH�EDQN�HURVLRQ�LQ�VHYHUDO� ORFDWLRQV���,Q�DGGLWLRQ�� LQYDVLYH�QRQ�QDWLYH�SODQWV�KDYH�GLVSODFHG�PDQ\�RI� WKH�QDWLYH�SODQW�VSHFLHV�� �7KHVH�QRQ�QDWLYH�SODQWV�UHGXFH�WKH�GLYHUVLW\�QHFHVVDU\�WR�VXSSRUW�D�ULFK�ULSDULDQ�KDELWDW��DQG�PD\�KDYH�OLPLWHG� HURVLRQ� FRQWURO� SURSHUWLHV� FRQWUROOHG� WR� QDWLYH�� ZRRG\� VSHFLHV�� � 7KLV� FRPELQDWLRQ� RI�XQSODQQHG�DQG�XQFRQQHFWHG�EDQN�VWDELOL]DWLRQ�HIIRUWV�DQG�WKH�XQFRQWUROOHG�VSUHDG�RI�QRQ�QDWLYHV�LQIOXHQFHG� WKH� FUHHN¶V� FDSDELOLW\� WR� VXFFHVVIXOO\�ZLWKVWDQG� IORRG� HYHQWV�� �$�SURSHUO\� GHVLJQHG�EDQN� VWDELOL]DWLRQ� SURMHFW� ZLOO� EH� DQ� HIIHFWLYH� PHWKRG� RI� UHGXFLQJ� HURVLRQ� DQG� IORRG� GDPDJH�ZKLOH�DW�WKH�VDPH�WLPH�LPSURYLQJ�KDELWDW��OLPLWLQJ�PDLQWHQDQFH�FRVWV��DQG�PLQLPL]LQJ�HIIHFWV�RQ�ZDWHU�YHORFLWLHV���5HSODFHPHQW�RI�QRQ�QDWLYH�SODQW�VSHFLHV�ZLWK�QDWLYH�VSHFLHV�ZLOO�KHOS�LPSURYH�ZDWHU� TXDOLW\� DQG� SURPRWH� SURSHU� DEVRUSWLRQ� RI� UDLQIDOO�� UHGXFLQJ� HURVLRQ� DQG� GDPDJH� WR�SURSHUW\���������352-(&7�2%-(&7,9(6��,Q� -XQH�RI������� WKH� -RLQW�3RZHUV�$XWKRULW\�� OHG�E\�6WDQIRUG�8QLYHUVLW\�)DFLOLWLHV�2SHUDWLRQV��LVVXHG�D�UHTXHVW�IRU�SURSRVDOV�IRU�WKH�6HDUVYLOOH�/DNH�6HGLPHQW�,PSDFW�6WXG\���7KLV�VWXG\�FDOOHG�IRU� DQ� DQDO\VLV� RI� H[LVWLQJ� FRQGLWLRQV�� DQDO\VLV� RI� IXWXUH� FRQGLWLRQV� JLYHQ� QR� LQWHUYHQWLRQ�� DQG�DQDO\VLV�RI�FRQGLWLRQV�JLYHQ�FHUWDLQ�SRWHQWLDO�PRGLILFDWLRQV�WR�6HDUVYLOOH�'DP���7KH�-RLQW�3RZHUV�$XWKRULW\�DQG�6WDQIRUG�8QLYHUVLW\�ZLOO�XVH�WKLV�UHSRUW�LQ�RUGHU�WR�LQIRUP�LWV�GHFLVLRQ�ZKHWKHU�RU�QRW�WR�PRGLI\�WKH�GDP�LQ�RUGHU�WR�UHGXFH�IORRGLQJ�LQ�WKH�YLFLQLW\�RI�)DPLO\�)DUP�5RDG����
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��������2UJDQL]DWLRQ�RI�WKH�5HSRUW��7KH� UHSRUW� FRQVLVWV� RI� IRXU� PDLQ� FRPSRQHQWV�� GLYLGHG� LQWR� ILYH� VHFWLRQV�� ZKLFK� FRYHU� WKH�IROORZLQJ�VXEMHFWV���
½ 3URMHFW�DQG�3XUSRVH�� 6HFWLRQ���±�7KLV�([HFXWLYH�6XPPDU\��GHVFULEHV�WKH�JRDOV�RI�WKH�SURMHFW�DQG�VXPPDUL]HV�WKH�WKUHH�PDLQ�UHSRUW�FRPSRQHQWV���6HFWLRQ� �� ±� ,QWURGXFWLRQ�� GHVFULEHV� WKH� SURMHFW� EDFNJURXQG�� LQFOXGLQJ� WKH� UHJLRQDO� DQG�ORFDO�VHWWLQJ�RI� WKH�VWXG\�DUHD��DV�ZHOO�DV�D�EULHI�KLVWRU\�RI� WKH�ODQG�XVH�WKDW�VKDSHG�WKH�FXUUHQW� VHWWLQJ�� � � 7KLV� VHFWLRQ� GHVFULEHV� WKH� RUJDQL]DWLRQ� RI� WKH� UHSRUW� DQG� SURYLGHV� D�VXPPDU\�RI�VWXG\�PHWKRGRORJ\���
½ 6\QWKHVLV�RI�([LVWLQJ�&RQGLWLRQV��� 6HFWLRQ���±�([LVWLQJ�&RQGLWLRQV�$QDO\VLV��GHVFULEHV� WKH�H[LVWLQJ�ELRWLF�KDELWDWV��VSHFLDO�VWDWXV� VSHFLHV�� LQYDVLYH� DTXDWLF� VSHFLHV� RI� FRQFHUQ�� DQG� RWKHU� YHUWHEUDWHV� ZLWKLQ� 6DQ�)UDQFLVTXLWR� &UHHN� IURP� 6HDUVYLOOH� 'DP� WR� 6DQ� )UDQFLVFR� %D\�� � 7KH� ELRWLF� UHVRXUFHV�ZLWKLQ�6HDUVYLOOH�/DNH�LWVHOI�DUH�VXPPDULO\�GHVFULEHG���
½ (QYLURQPHQWDO�2YHUOD\V�� 6HFWLRQ� �� ±�1DWXUDO� )LOOLQJ� RI� 6HDUVYLOOH� 5HVHUYRLU�� GHVFULEHV� WKH� SUHGLFWHG� HFRV\VWHP�HYROXWLRQ� RI� 6HDUVYLOOH� /DNH� DQG� 6DQ� )UDQFLVTXLWR� &UHHN� LQ� WKLV� VFHQDULR�� LQFOXGLQJ�H[SHFWHG� FKDQJHV� WR� ELRWLF� KDELWDWV�� VSHFLDO�VWDWXV� VSHFLHV�� LQYDVLYH� VSHFLHV�� DQG� RWKHU�QRQ�OLVWHG�YHUWHEUDWHV����� 6HFWLRQ���±�/RZHULQJ�RI�6HDUVYLOOH�'DP��GHVFULEHV�WKH�SUHGLFWHG�HFRV\VWHP�HYROXWLRQ�RI�6HDUVYLOOH�/DNH�DQG�6DQ�)UDQFLVTXLWR�&UHHN�DV�GHVFULEHG�DERYH�XQGHU�WKLV�VFHQDULR���
½ $SSHQGLFHV�±�,QFOXGHV�DGGLWLRQDO�UHIHUHQFH�PDWHULDOV����������$FNQRZOHGJHPHQWV��,Q�DGGLWLRQ�WR�WKH�GHGLFDWHG�SURMHFW�WHDP�ZKRVH�LQYROYHPHQW�LQIRUPHG�DQG�LQVSLUHG�WKH�SURFHVV��PDQ\� LQGLYLGXDOV� OHQW� WKHLU� H[SHUWLVH� WR� WKH� FUHDWLRQ� RI� WKLV� GRFXPHQW�� � 7KH� DXWKRUV� ZLVK� WR�DFNQRZOHGJH� 'U�� $ODQ� /DXQHU� �6WDQIRUG� 8QLYHUVLW\� &HQWHU� IRU� &RQVHUYDWLRQ� %LRORJ\��� ZKR�SURYLGHG�VXUYH\�GDWD��UHSRUWV��DQG�PDSV�UHODWLQJ�WR�ERWK�DTXDWLF�DQG�WHUUHVWULDO�ZLOGOLIH�VSHFLHV�LQ�WKH�ZDWHUVKHG���'U��/DXQHU�DOVR�SURIIHUHG�NH\�ELRORJLFDO�LQIRUPDWLRQ�IURP�WKH�ODUJH�ERG\�RI�ZRUN��SURGXFHG� E\� KH� DQG� KLV� FROOHDJXHV�� LQ� DGGLWLRQ� WR� KHOSIXO� ORJLVWLFDO� LQVLJKWV�� � 6LPLODUO\�� 'U��3KLOLSSH�&RKHQ��'LUHFWRU�RI�WKH�-DVSHU�5LGJH�%LRORJLFDO�3UHVHUYH��VXSSOLHG�PXOWLSOH�UHIHUHQFHV�WR�VWXGLHV�GHVFULELQJ�HFRORJLFDO�FRQGLWLRQV�LQ�DQG�DURXQG�6HDUVYLOOH�/DNH����
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������352-(&7�0(7+2'6��7KH�%LRWLF�5HVRXUFHV�6\QWKHVLV�5HSRUW�LQYROYHG�WZR�SKDVHV�RI�LQTXLU\�ZLWK�WZR�GLVFUHWH�VHWV�RI�PHWKRGRORJLHV�� WKRVH� PHWKRGV� XVHG� WR� GHWHUPLQH� WKH� H[LVWLQJ� FRQGLWLRQV� DQG� WKRVH� XVHG� WR�FRQGXFW�DQ�HQYLURQPHQWDO�RYHUOD\�WR�GHWHUPLQH�WKH�SUHGLFWHG�HFRV\VWHP�HYROXWLRQ�IROORZLQJ�WKH�QDWXUDO�ILOOLQJ�RU�ORZHULQJ�RI�6HDUVYLOOH�'DP������������0HWKRGV�8WLOL]HG�WR�'HWHUPLQH�([LVWLQJ�&RQGLWLRQV��,Q� WKH� ILUVW� SKDVH� RI� WKH� VWXG\�� +�7�� +DUYH\� 	� $VVRFLDWHV� DVVHPEOHG� H[LVWLQJ� LQIRUPDWLRQ�UHVXOWLQJ� IURP� VLWH� HYDOXDWLRQV�� ILHOG� VXUYH\V�� DQG� VWXGLHV� FRQGXFWHG� LQ� WKH� 6DQ� )UDQFLVTXLWR�&UHHN� ZDWHUVKHG� ZLWKLQ� WKH� SHULRG� IURP� HDUO\� ����� WKURXJK� HDUO\� ������ � 7KH� PRVW� UHOHYDQW�VRXUFHV� RI� H[LVWLQJ� LQIRUPDWLRQ�� WKRVH� UHVXOWLQJ� IURP� VWXGLHV� LQ� 6DQ� )UDQFLVTXLWR� &UHHN� DQG�6HDUVYLOOH�/DNH��ZHUH� UHTXHVWHG�RI�DQG�SURYLGHG�E\�1RUWKZHVW�+\GUDXOLF�&RQVXOWDQWV��%DODQFH�+\GURORJLFV��'U��$ODQ�/DXQHU�RI� WKH�6WDQIRUG�8QLYHUVLW\�&HQWHU� IRU�&RQVHUYDWLRQ�%LRORJ\��'U��3KLOLSSH�&RKHQ�RI� WKH�-DVSHU�5LGJH�%LRORJLF�3UHVHUYH��&R\RWH�&UHHN�5LSDULDQ�6WDWLRQ��DQG� WKH�&RRUGLQDWHG� 5HVRXUFHV�0DQDJHPHQW� 3ODQQLQJ� &RPPLWWHH�� � 3HUVRQDO� FRPPXQLFDWLRQ� ZLWK� WKH�DERYH�SHUVRQV� DQG�SURMHFW� WHDP�PHPEHUV� VXSSOHPHQWHG� WHFKQLFDO� UHSRUWV� DQG�RWKHU� VRXUFHV�RI�ZULWWHQ� LQIRUPDWLRQ�� � 2WKHU� VRXUFHV� RI� LQIRUPDWLRQ� XWLOL]HG� WR� V\QWKHVL]H� FXUUHQW� FRQGLWLRQV�RULJLQDWHG� IURP� SXEOLF� DJHQFLHV� VXFK� DV� WKH� 6RLO� &RQVHUYDWLRQ� 6HUYLFH� �VRLOV� PDSV��� WKH�&DOLIRUQLD� 1DWXUDO� 'LYHUVLW\� 'DWD� %DVH�� 8QLWHG� 6WDWHV� *HRORJLFDO� 6XUYH\� �DHULDO� SKRWRV� DQG�WRSRJUDSKLFDO�PDSV��DQG�SXEOLF�LQWHUHVW�JURXSV�OLNH�WKH�&DOLIRUQLD�1DWLYH�3ODQW�6RFLHW\��UDUH�	�HQGDQJHUHG�SODQW�GDWD������'DWD�ZDV� VKDUHG� DPRQJ� WKH� SURMHFW� WHDP� LQ� RUGHU� WR�PD[LPL]H� LQWHUGLVFLSOLQDU\� FROODERUDWLRQ�EHWZHHQ�WHDP�PHPEHUV�DQG�WR�HYDOXDWH�ZKHUH�H[LVWLQJ�LQIRUPDWLRQ�ZDV�LQVXIILFLHQW�� � ,GHQWLILHG�GDWD�JDSV�UHTXLULQJ�DGGLWLRQDO�UHVHDUFK�DQG�ILHOG�VXUYH\V�ZHUH�DV�IROORZV��� � 9HJHWDWLRQ�LQ�WKH�FKDQQHO�ERWWRP�� :RRG\�GHEULV�LQ�6DQ�)UDQFLVTXLWR�&UHHN�� 6SHFLDO�VWDWXV�SODQW�VSHFLHV�LQ�6DQ�)UDQFLVTXLWR�&UHHN�� %XOOIURJV��FUD\ILVK��DQG�&KLQHVH�PLWWHQ�FUDE�HQFURDFKPHQW�RQ�UHG�OHJJHG�IURJ�KDELWDW�� +DELWDWV�VXSSRUWLQJ�VWHHOKHDG�UDLQERZ�WURXW�LQ�6DQ�)UDQFLVTXLWR�&UHHN���-RLQW�ILHOG�UHFRQQDLVVDQFH�ZDV�FRQGXFWHG�IURP�1RYHPEHU������WKURXJK�-DQXDU\������QRW�RQO\�WR�YHULI\�H[LVWLQJ�FRQGLWLRQV�EXW�DOVR�WR�ILOO� LQ�GDWD�JDSV�DQG�IXUWKHU� LGHQWLI\�LVVXHV��RSSRUWXQLWLHV��DQG�FRQVWUDLQWV�QRW�UHDGLO\�DSSDUHQW�LQ�WKH�DYDLODEOH�H[LVWLQJ�LQIRUPDWLRQ��7KURXJK�WKH�XWLOL]DWLRQ�RI� H[LVWLQJ� ELRORJLFDO� VWXGLHV�� +�7�� +DUYH\� 	� $VVRFLDWHV¶� H[WHQVLYH� NQRZOHGJH� RI� WKH� ELRWLF�UHVRXUFHV� RI� 6DQ� )UDQFLVTXLWR�&UHHN�� DQG� DGGLWLRQDO� ILHOG� VXUYH\V��+�7��+DUYH\�	�$VVRFLDWHV�WKHQ� SUHSDUHG� WKH� H[LVWLQJ� FRQGLWLRQV� VHFWLRQ� RI� WKLV� UHSRUW�� � 7KH� GHYHORSPHQW� RI� VHYHUDO�V\QWKHVLV� PDSV� WKDW� GHSLFW� ELRWLF� UHVRXUFHV� LQ� WKH� SURMHFW� DUHD� ZHUH� LQFOXGHG� LQ� WKLV� WDVN��6\QWKHVLV�PDSV�ZHUH�GHYHORSHG� WKURXJK� WUDQVIHU�RI� LQIRUPDWLRQ� IURP�H[LVWLQJ� UHSRUWV�� VWXGLHV��DQG�GDWDEDVHV�DV�GHVFULEHG�DERYH���'HVFULSWLYH�WH[W�ZDV�GHYHORSHG�IURP�D�WKRURXJK�DQDO\VLV�RI�YHJHWDWLYH� KDELWDWV�� ULSDULDQ� FRUULGRU� HFRORJ\�� ZLOGOLIH� XVH�� DQG� ELRWLF� UHVRXUFHV�� SDUWLFXODUO\�WKRVH� IDFWRUV� UHODWLQJ� WR� WKH� H[LVWLQJ� KDELWDW� FRQGLWLRQV� IRU� &DOLIRUQLD� UHG�OHJJHG� IURJ� DQG�VWHHOKHDG�UDLQERZ�WURXW�EHLQJ�WKH�SULPDU\�IHGHUDOO\�OLVWHG�VSHFLHV�RI�FRQFHUQ�LQ�WKH�SURMHFW�DUHD���
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'U��-HIIUH\�:LONLQVRQ�HYDOXDWHG�H[LVWLQJ�UHG�OHJJHG�IURJ�KDELWDW�DQG�'U��-HUU\�6PLWK�HYDOXDWHG�H[LVWLQJ�VWHHOKHDG�UDLQERZ�WURXW�KDELWDW�����6SHFLILF�PHWKRGV�XWLOL]HG� WR�HYDOXDWH� WKH�H[LVWLQJ�FRQGLWLRQV�RI�YHJHWDWLRQ��QRQ�IHGHUDOO\� OLVWHG�ZLOGOLIH�� LQYDVLYH� DTXDWLF� VSHFLHV� RI� FRQFHUQ�� VSHFLDO�VWDWXV� SODQW� VSHFLHV�� DQG� IHGHUDOO\� OLVWHG�VSHFLHV�DUH�GHVFULEHG�LQGLYLGXDOO\�DV�IROORZV���%LRWLF� +DELWDWV��+�� 7�� +DUYH\� 	� $VVRFLDWHV� SULPDULO\� DQDO\]HG� YHJHWDWLRQ� DQG� KDELWDW� W\SHV�DORQJ� 6DQ� )UDQFLVTXLWR� &UHHN� EHORZ� 6HDUVYLOOH� 'DP� XVLQJ� D� K\EULGL]HG� KDELWDW� FODVVLILFDWLRQ�V\VWHP��)LJXUH���DQG�)LJXUH������7KLV�V\VWHP�LV�EDVHG�RQ�WKUHH�VRXUFHV�RI�H[LVWLQJ�LQIRUPDWLRQ������ SUHYLRXV� ELRWLF� KDELWDW� W\SHV� LGHQWLILHG� VSDWLDOO\� WKURXJKRXW� WKH� HQWLUH� OHQJWK� RI� 6DQ�)UDQFLVTXLWR�&UHHN�E\�WKH�&R\RWH�&UHHN�5LSDULDQ�6WDWLRQ������������TXDOLWDWLYH�YHJHWDWLYH�GDWD�IRU� WKH� ORZHU� UHDFKHV� RI� WKH� FUHHN� FRQWDLQHG� ZLWKLQ� WKH� 6DQ� )UDQFLVTXLWR� &UHHN� ([LVWLQJ�&RQGLWLRQV�UHSRUW�SUHSDUHG�E\�+��7��+DUYH\�	�$VVRFLDWHV��DQG����GHVFULSWLRQV�RI�YHJHWDWLRQ�LQ�6HDUVYLOOH�/DNH�VXPPDUL]HG�IURP�WKH�%LRWLF�$VVHVVPHQW�RI�8SSHU�6HDUVYLOOH�/DNH�DQG�WKH�/RZHU�)ORRGSODLQ� RI� &RUWH� 0DGHUD� &UHHN� �/DXQHU�� )HH�� DQG� 5RWWHQERUQ�� ������� � 9HJHWDWLRQ� GDWD�FRQWDLQHG�ZLWKLQ� WKH�6DQ�)UDQFLVTXLWR�&UHHN�([LVWLQJ�&RQGLWLRQV�DQG� WKH�%LRWLF�$VVHVVPHQW�RI�8SSHU�6HDUVYLOOH�/DNH�DQG� WKH�/RZHU�)ORRGSODLQ�RI�&RUWH�0DGHUD�&UHHN� UHSRUWV�ZHUH�XVHG� WR�VXSSOHPHQW� WKH� SULPDU\� ELRWLF� KDELWDW� GDWD� SURYLGHG� E\�&R\RWH�&UHHN�5LSDULDQ�6WDWLRQ��7KHVH�WZR�VRXUFHV�H[SDQGHG�RQ�WKH�&R\RWH�&UHHN�5LSDULDQ�6WDWLRQ¶V�:+5�EDVHG�V\VWHP�DQG�GHVFULEHG�YHJHWDWLYH�VXFFHVVLRQ��KDELWDW�WUHQGV��KDELWDW�TXDOLW\��WKH�H[WHQW�RI�QRQ�QDWLYH�YHJHWDWLRQ��DQG�WKH�LQYDVLYH� WKUHDW�SRVHG�E\�QRQ�QDWLYH�SODQWV� LQ�SRUWLRQV�RI� WKH�SURMHFW� DUHD��%HFDXVH� WKHVH� WKUHH�V\VWHPV�DUH�QRW�GLVVLPLODU��FKDUDFWHUL]DWLRQV�KDYH�EHHQ�FRQVROLGDWHG�LQ�WKH�WH[W���+RZHYHU��RQO\�VSDWLDO� GDWD� IURP� WKH�&R\RWH�&UHHN�5LSDULDQ�6WDWLRQ� UHSRUW�ZDV� XWLOL]HG� LQ�)LJXUHV� �� DQG� �� WR�UHSUHVHQW�ELRWLF�KDELWDWV�LQ�6DQ�)UDQFLVTXLWR�&UHHN���%LRWLF�KDELWDWV�LQ�DQG�DURXQG�6HDUVYLOOH�/DNH�ZHUH� LQWHUSUHWHG� IURP� DHULDO� SKRWRJUDSKV� DQG� WUDQVIHUUHG� WR� 8QLWHG� 6WDWHV� *HRORJLFDO� 6XUYH\��GLJLWDO�RUWKRSKRWR�TXDGUDQJOHV�XVHG�DV�WKH�FRPPRQ�EDVH�PDS�IRU�WKH�SURMHFW���7KH�PRVW�VLJQLILFDQW�GDWD�JDS�KLQGHULQJ�DQDO\VLV�RI�H[LVWLQJ�YHJHWDWLRQ�LQ�6DQ�)UDQFLVTXLWR�&UHHN�ZDV�WKH�ODFN�RI�VXUYH\�LQIRUPDWLRQ�RI�YHJHWDWLRQ�LQ�WKH�FKDQQHO�ERWWRP���7KH�FKDQQHO�ERWWRP�LV�JHQHUDOO\�GHVFULEHG�DV�EHLQJ�³XQYHJHWDWHG´�LQ�WKH�UHIHUHQFH�VXUYH\V��$V�YHJHWDWLRQ�LQ�WKH�FKDQQHO�ERWWRP� LV� WKH�PRVW� VXVFHSWLEOH� WR�DOWHUDWLRQ�GXH� WR� VLJQLILFDQW�FKDQJHV� LQ� WKH� VHGLPHQW� UHJLPH��FKDQQHO� YHJHWDWLRQ�ZDV� LGHQWLILHG� DQG� FKDUDFWHUL]HG� DW� VHYHUDO� VWUHDP� FURVVLQJV� LQ� WKH� SURMHFW�DUHD�� 7KLV� UHFRQQDLVVDQFH� OHYHO� GDWD� ZDV� WKHQ� XVHG� WR� GHVFULEH� WUHQGV� LQ� FKDQQHO� YHJHWDWLRQ�WKURXJKRXW�WKH�V\VWHP���1RQ�)HGHUDOO\� /LVWHG� :LOGOLIH� 6SHFLHV�� � $� QXPEHU� RI� VRXUFHV� �&DOLIRUQLD� 1DWXUDO� 'LYHUVLW\�'DWD�%DVH��������/DXQHU�DQG�6SDLQ�������/DXQHU�DQG�+ROWJULHYH�������DQG�(YHO\Q��6WLOHV�DQG�&RKHQ�������ZHUH�FRQVXOWHG�SULRU�WR�ILHOG�VXUYH\V�WR�GHWHUPLQH�WKH�VSHFLDO�VWDWXV�DQLPDO�VSHFLHV�RFFXUULQJ� DQG� SRWHQWLDOO\� RFFXUULQJ� RQ� VLWH�� $GGLWLRQDOO\�� 'U�� $ODQ� /DXQHU� RI� WKH� 6WDQIRUG�8QLYHUVLW\�&HQWHU�IRU�&RQVHUYDWLRQ�%LRORJ\�DQG�'U��3KLOLSSH�&RKHQ�RI�WKH�-DVSHU�5LGJH�%LRORJLF�3UHVHUYH�ZHUH� LQWHUYLHZHG�RYHU� WKH�SKRQH�IRU�VSHFLILF� LQIRUPDWLRQ�UHJDUGLQJ� WKH�RFFXUUHQFH�RI�YDULRXV�VSHFLDO�VWDWXV�VSHFLHV�RQ�VLWH���7KH�SURMHFW�VLWH�ZDV�WKHQ�VXUYH\HG�LQ�LWV�HQWLUHW\�E\�+��7��+DUYH\�	�$VVRFLDWHV¶�ZLOGOLIH�ELRORJLVW��'U��'DYH�-RKQVWRQ��WR�GHWHUPLQH�ZKHWKHU�VSHFLDO�VWDWXV�DQLPDOV� ZHUH� SUHVHQW� DQG� WR� DVVHVV� WKH� SRWHQWLDO� IRU� RFFXUUHQFH� RI� VXFK� VSHFLHV� RQ� VLWH�� � $V
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SUHYLRXVO\�PHQWLRQHG��'U��-HIIUH\�:LONLQVRQ�HYDOXDWHG�H[LVWLQJ�UHG�OHJJHG�IURJ�KDELWDW�DQG�'U��-HUU\�6PLWK�HYDOXDWHG�H[LVWLQJ�VWHHOKHDG�UDLQERZ�WURXW�KDELWDW���,QYDVLYH� $TXDWLF� 6SHFLHV� RI� &RQFHUQ�� /DXQHU� DQG� +ROWJULHYH� ������� ZHUH� FRQVXOWHG� WR�GHWHUPLQH�SUHVHQW�GLVWULEXWLRQ�RI�LQYDVLYH�DTXDWLF�VSHFLHV���-RXUQDO�DUWLFOHV�DQG�UHIHUHQFH�PDWHULDO�RQ� JHQHUDO� HFRORJ\� DQG� LPSDFWV� RQ�&DOLIRUQLD� UHG�OHJJHG� IURJV� ZHUH� UHVHDUFKHG� IURP� VRXUFHV�VXFK�DV�WKH�OLEUDULHV�RI�WKH�&DOLIRUQLD�$FDGHP\�RI�6FLHQFHV�DQG�+��7��+DUYH\�	�$VVRFLDWHV����6SHFLDO�6WDWXV�3ODQW�6SHFLHV�� �$�TXHU\�RI�WKH�&DOLIRUQLD�1DWXUDO�'LYHUVLW\�'DWDEDVH������ZDV�SHUIRUPHG� WR� LGHQWLI\� VSHFLDO�VWDWXV�SODQW�VSHFLHV�SRWHQWLDOO\�RFFXUULQJ� LQ� WKH�SURMHFW�YLFLQLW\,Q�DGGLWLRQ�� WKH� &DOLIRUQLD� 1DWLYH� 3ODQW� 6RFLHW\� ,QYHQWRU\� ����� ZDV� XVHG� WR� LGHQWLI\� DQG� DVVHVV�DGGLWLRQDO�VSHFLHV�RFFXUULQJ�LQ�VLPLODU�KDELWDWV�WKURXJKRXW�6DQWD�&ODUD�DQG�6DQ�0DWHR�FRXQWLHV���$OO�VSHFLHV�LGHQWLILHG�LQ�WKHVH�TXHULHV�ZHUH�WKHQ�FURVV�UHIHUHQFHG�ZLWK�WKH�PRVW�UHFHQW�VWDWH�DQG�IHGHUDO� OLVWLQJ� XSGDWH� DFFRUGLQJ� WR� WKH�&DOLIRUQLD�'HSDUWPHQW� RI� )LVK� DQG�*DPH������ �&')*�������WR�YHULI\�WKHLU�VWDWXV�DQG�LGHQWLI\�UHFHQWO\�OLVWHG�VSHFLHV�����*HRJUDSKLF� ,QIRUPDWLRQ� 6\VWHP� EDVH� GDWD� IURP� -DVSHU� 5LGJH� %LRORJLFDO� 3UHVHUYH�� LQFOXGLQJ�JHRORJLFDO� PDSV�� VRLO� VHULHV� PDSV�� DQG� YHJHWDWLRQ� PDSV� ZHUH� DQDO\]HG� WR� GHWHUPLQH� ZKHUH�VSHFLDO�VWDWXV�SODQW�VSHFLHV�KDYH�WKH�SRWHQWLDO�WR�RFFXU�LQ�WKH�SURMHFW�DUHD���6HFWLRQ���RI�WKLV�UHSRUW�VXPPDUL]HV�WKH�UHVXOWV�RI�WKLV�LQWHUGLVFLSOLQDU\�VWXG\�ZLWK�UHVSHFW�WR�WKH�H[LVWLQJ�FRQGLWLRQV�����)HGHUDOO\�/LVWHG�$QLPDO�6SHFLHV���6WHHOKHDG�5DLQERZ�7URXW�� �$OO�DFFHVVLEOH�VWHHOKHDG�KDELWDW� LQ�WKH�%HDU�&UHHN�:DWHUVKHG�ZDV�ZDONHG� LQ� -XQH� DQG� -XO\� ����� WR� GHWHUPLQH� PLJUDWLRQ� EDUULHUV� DQG� KDELWDW� FRQGLWLRQV�� � 6DQ�)UDQFLVTXLWR�&UHHN� EHWZHHQ� WKH� GDP� DQG� -XQLSHUR� 6HUUD� %RXOHYDUG�ZDV�ZDONHG� LQ�1RYHPEHU�WKURXJK� -DQXDU\� ���������� WR� DVVHVV� PLJUDWLRQ� EDUULHUV� DQG� KDELWDW� FRQGLWLRQV�� � +DELWDW�FRQGLWLRQV�LQ�/RV�7UDQFRV�&UHHN�EHWZHHQ�WKH�6WDQIRUG�GLYHUVLRQ�DQG�WKH�PRXWK�ZHUH�UHDVVHVVHG�LQ�1RYHPEHU������IRU�FRPSDULVRQ�ZLWK�FRQGLWLRQV�LQ�VSULQJ��������%DUULHUV�LQ�WKH�ORZHU�SRUWLRQ�RI� 6DQ� )UDQFLVTXLWR� &UHHN� DQG� RQ� XSSHU� /RV� 7UDQFRV� &UHHN� ZHUH� DVVHVVHG� LQ� $SULO� ������(OHFWURVKRFN�ILVK�VDPSOLQJ�GDWD�FROOHFWHG�E\�$ODQ�/DXQHU�ZDV�XVHG�WR�HYDOXDWH�ILVK�DEXQGDQFH��VL]H�FODVV�GLVWULEXWLRQ�DQG�PLFURKDELWDW�XVH� IRU� ORZHU�%HDU�&UHHN��/RV�7UDQFRV�&UHHN�DQG�6DQ�)UDQFLVTXLWR�&UHHN���5HG�OHJJHG� )URJ�� /DXQHU� DQG� +ROWJULHYH� ������� ZHUH� FRQVXOWHG� WR� GHWHUPLQH� SUHVHQW�GLVWULEXWLRQ�RI�&DOLIRUQLD� UHG�OHJJHG�IURJV�ZLWKLQ�6DQ�)UDQFLVTXLWR�&UHHN�� �-RXUQDO�DUWLFOHV�DQG�UHIHUHQFH�PDWHULDO�RQ�JHQHUDO�HFRORJ\�ZHUH�UHVHDUFKHG�IURP�VRXUFHV�VXFK�DV�WKH�OLEUDULHV�RI�WKH�&DOLIRUQLD�$FDGHP\�RI�6FLHQFHV�DQG�+��7��+DUYH\�	�$VVRFLDWHV�� � ,Q�DGGLWLRQ��D� VLWH�YLVLW�ZDV�SHUIRUPHG� LQ� 1RYHPEHU� RI� ����� WR� REVHUYH� DQG� HYDOXDWH� H[LVWLQJ� KDELWDW� FRQGLWLRQV� IRU� UHG�OHJJHG�IURJV���
�
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$IWHU�+�7��+DUYH\�	�$VVRFLDWH¶V�SURMHFW� WHDP�HYDOXDWHG�WKH�ELRWLF�DQG�DELRWLF�UHTXLUHPHQWV�RI�WKH�KDELWDW�W\SHV�SUHVHQW�LQ�6HDUVYLOOH�/DNH�DQG�6DQ�)UDQFLVTXLWR�&UHHN��WKH�VHFRQG�SKDVH�RI�WKH�VWXG\� IRFXVHG� RQ� WKH� HQYLURQPHQWDO� RYHUOD\V�� � 6XPPDU\� GDWD� IURP� K\GUDXOLF� PRGHOLQJ�� WKH�EDWK\PHWULF� VXUYH\�� DQG� WKH� JHRPRUSKLF� DVVHVVPHQW� ZDV� SURYLGHG� E\� 1RUWKZHVW� +\GUDXOLF�&RQVXOWDQWV� DQG�%DODQFH�+\GURORJLFV� DQG� UHYLHZHG�E\� WKH�+�7��+DUYH\�	�$VVRFLDWHV� DQG�'U��-HUU\�6PLWK���7KH�WHDP�WKHQ�DVVHVVHG�KRZ�WKH�QDWXUDO�ILOOLQJ�RU�ORZHULQJ�RI�6HDUVYLOOH�'DP�FRXOG�LPSDFW� HFRV\VWHP� HYROXWLRQ� LQ� 6HDUVYLOOH� /DNH� DQG� LGHQWLILHG� GRZQVWUHDP� KDELWDWV� IROORZLQJ�K\GURORJLF� DQG�JHRPRUSKLF�FKDQJHV�� �6HFWLRQV���DQG���RI� WKLV� UHSRUW� VXPPDUL]H� WKH� UHVXOWV�RI�WKLV�LQWHUGLVFLSOLQDU\�VWXG\�ZLWK�UHVSHFW�WR�WKH�HQYLURQPHQWDO�RYHUOD\V�����
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�����(;,67,1*�&21',7,216�$1$/<6,6���6DQ� )UDQFLVTXLWR� &UHHN� WUDYHUVHV� GLYHUVH� XUEDQ� DQG� QDWXUDO� VHWWLQJV� DV� LW� IORZV� IURP� LWV�KHDGZDWHUV�DW�6HDUVYLOOH�/DNH�RQ�6WDQIRUG�8QLYHUVLW\¶V� -DVSHU�5LGJH�%LRORJLF�3UHVHUYH�DQG� LWV�EURDG� QHWZRUN� RI� WULEXWDU\� FUHHNV� WR� 6DQ� )UDQFLVFR� %D\�� � :LWKLQ� WKH� SURMHFW� DUHD�� 6DQ�)UDQFLVTXLWR� &UHHN� ERUGHUV� XUEDQ�� VXEXUEDQ�� DQG� OHVV� GHYHORSHG� VHWWLQJV� WKDW� LQIOXHQFH� WKH�KDELWDWV� DQG� SODQW� VSHFLHV� SUHVHQW� DORQJ� WKH� &UHHN�� � +LJKZD\� ���� URXJKO\� GLYLGHV� WKH� UXUDO��EHGURFN�FRQWUROOHG�UHDFKHV�XS�WR�6HDUVYLOOH�'DP�IURP�WKH�XUEDQL]HG��DOOXYLXP�FRQWUROOHG�UHDFKHV�GRZQ�WR�6DQ�)UDQFLVFR�%D\���$ERYH� WKH�GDP��6HDUVYLOOH�/DNH� LV� DQ� DUWLILFLDO� LPSRXQGPHQW�RI�6DQ�)UDQFLVTXLWR�&UHHN�� �7KH�6HDUVYLOOH� /DNH�ZDWHUVKHG� LV� D� VXEZDWHUVKHG� RI� WKH� ODUJHU� 6DQ� )UDQFLVTXLWR� &UHHN�ZDWHUVKHG��0RVW�RI�6HDUVYLOOH�/DNH¶V�LQIORZ�FRPHV�IURP�&RUWH�0DGHUD�&UHHN���$ODPELTXH�&UHHN�IORZV�LQWR�WKH� 8SSHU� 0DUVK� RQ� WKH� ZHVW� VLGH� RI� 3RUWROD� 5RDG� DQG� WKHQ� WKURXJK� WZR� ���LQFK� FRQFUHWH�FXOYHUWV�LQWR�WKH�0LGGOH�0DUVK����6DXVDO�&UHHN�DQG�'HQQLV�0DUWLQ�&UHHN�DOVR�FRQWULEXWH�LQIORZ�LQWR�WKH�0LGGOH�0DUVK��ZKLFK�WKHQ�GUDLQV�LQWR�WKH�PDLQ�ERG\�RI�6HDUVYLOOH�/DNH����$V� WKH�VWXG\�DUHD� IRU� WKLV�SURMHFW� LV�FRQILQHG� WR�6HDUVYLOOH�/DNH�DQG� WKH�EHG�DQG�EDQNV�RI�6DQ�)UDQFLVTXLWR�&UHHN�� WKH� GRPLQDQW�YHJHWDWLRQ� W\SHV�GLVFXVVHG� LQ� WKLV� UHSRUW� DUH� WKH� DTXDWLF� DQG�WHUUHVWULDO�DVVRFLDWLRQV�IRXQG�LQ�ULSDULDQ�FRUULGRUV�WKURXJKRXW�WKH�VRXWK�6DQ�)UDQFLVFR�%D\�DUHD��%LRWLF�KDELWDWV�EHORZ�WKH�WRS�RI�EDQN�DUH�GHVFULEHG�LQ�GHWDLO��ZKLOH�ELRWLF�KDELWDWV�DERYH�WKH�WRS�RI�EDQN�DUH�QRW�GHVFULEHG����������%,27,&�+$%,7$76��+�� 7�� +DUYH\� 	� $VVRFLDWHV� SULPDULO\� DQDO\]HG� YHJHWDWLRQ� DQG� KDELWDW� W\SHV� DORQJ� 6DQ�)UDQFLVTXLWR� &UHHN� EHORZ� 6HDUVYLOOH� 'DP� XVLQJ� D� K\EULGL]HG� KDELWDW� FODVVLILFDWLRQ� V\VWHP�SUHYLRXVO\� GHVFULEHG� LQ� 6HFWLRQ� ���� 3URMHFW� 0HWKRGV�� � +RZHYHU�� DV� WKH� VWXG\� RI� H[LVWLQJ�YHJHWDWLRQ�SURJUHVVHG��WKH�LPSRUWDQFH�RI�LQWHJUDWLQJ�DQ�DQDO\VLV�RI�WKH�YHJHWDWLRQ�LQ�DQG�DURXQG�6HDUVYLOOH�/DNH�EHFDPH�PRUH�DSSDUHQW���7KH�UHVXOWV�RI�D�UHFRQQDLVVDQFH�OHYHO�VXUYH\�RI�HPHUJHQW�DQG� ULSDULDQ� YHJHWDWLRQ� LQ� WKH� IORRGSODLQV�� GHOWDV�� DQG� ODNHEHG� RI�6HDUVYLOOH�5HVHUYRLU� DUH� DOVR�LQFOXGHG�� � +HQFH�� ELRWLF� KDELWDWV� LQ� ERWK� 6HDUVYLOOH� /DNH� DQG� 6DQ� )UDQFLVTXLWR� &UHHN� DUH�GHVFULEHG�LQ�WKLV�VHFWLRQ�RI�WKH�%LRWLF�5HVRXUFHV�6\QWKHVLV�5HSRUW�DQG�DUH�GHSLFWHG�LQ�)LJXUH���DQG�)LJXUH�����7KH�IROORZLQJ�YHJHWDWLRQ�FDWHJRULHV�GHVFULEH�WKH�PDMRU�KDELWDWV�SUHVHQW�DORQJ�6DQ�)UDQFLVTXLWR�&UHHN� DQG� ZLWKLQ� WKH� ULSDULDQ� ]RQHV� DURXQG� 6HDUVYLOOH� /DNH�� � %LRWLF� KDELWDWV� H[LVWLQJ� ZLWKLQ�-DVSHU�5LGJH�%LRORJLF�3UHVHUYH�DUH�GHVFULEHG�RQO\�ZKHUH�WKH\�LQWHUVHFW�ZLWK�WKH�SURMHFW�DUHD����6KUXE�� � 6KUXE� KDELWDW� FRQVLVWV� RI� DUHDV� GRPLQDWHG� E\� VKUXEV� ZLWK� OLWWOH� RU� QR� WUHHV� SUHVHQW��1DWLYH�DQG�QRQ�QDWLYH�VKUXEV�DUH�LQFOXGHG���9DOOH\�)RRWKLOO�5LSDULDQ�� �9DOOH\�)RRWKLOO�5LSDULDQ� FRQVLVWV� RI� ULSDULDQ� KDELWDW� GRPLQDWHG� E\�PL[HG��QDWLYH�WUHHV�DQG�VKUXEV���1DWLYH�WUHH�VSHFLHV�LQFOXGH�UHG�ZLOORZ��6DOL[�ODHYLJDWD���DUUR\R�ZLOORZ� �6DOL[� ODVLROHSLV��� )UHPRQW� FRWWRQZRRG� �3RSXOXV� IUHPRQWLL� VVS�� IUHPRQWLL��� DQG� RWKHUV��
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1DWLYH�VKUXE�VSHFLHV�LQFOXGH�&DOLIRUQLD�EODFNEHUU\��&DOLIRUQLD�URVH��5RVD�FDOLIRUQLFD���PXJZRUW��$UWHPLVLD�GRXJODVLDQD���DQG�RWKHUV������8UEDQ���8UEDQ�KDELWDW�FRQVLVWV�RI�DUHDV�ZKHUH�QRQ�QDWLYH�VSHFLHV�FRPSULVH�PRUH�WKDQ�����RI�WKH�KDELWDW���(XFDO\SWXV���(XFDO\SWXV�KDELWDW�FRQVLVWV�RI�DUHDV�GRPLQDWHG�E\�RQH�RU�PRUH�QRQ�QDWLYH�VSHFLHV�RI� HXFDO\SWXV�� � &RPPRQ� VSHFLHV� LQFOXGH� EOXH� JXP� �(XFDO\SWXV� JOREXOLV�� DQG� UHG� ULYHU� JXP��(XFDO\SWXV�FDPDOGXOHQVLV����5HGZRRG���5HGZRRG�KDELWDW�FRQVLVWV�RI�DUHDV�GRPLQDWHG�E\�&DOLIRUQLD�UHGZRRG���9DOOH\�2DN�:RRGODQG�� �9DOOH\�2DN�:RRGODQG�KDELWDW� FRQVLVWV�RI� DUHDV�GRPLQDWHG�E\�YDOOH\�RDN�WUHHV��4XHUFXV�OREDWD����&RDVWDO�2DN�:RRGODQG�� �&RDVWDO�2DN�:RRGODQG�KDELWDW�FRQVLVWV�RI�DUHDV�GRPLQDWHG�E\�FRDVW�OLYH�RDN�WUHHV�DQG�FDQ�LQFOXGH�RWKHU�QDWLYH�WUHHV�VXFK�DV�&DOLIRUQLD�ED\��8PEHOOXODULD�&DOLIRUQLD��RU� &DOLIRUQLD� EXFNH\H� DQG� QDWLYH� VKUXEV� OLNH�&DOLIRUQLD� EODFNEHUU\� �5XEXV� XUVLQXV�� RU� FR\RWH�EUXVK��%DFFKDULV�SLOXODULV����)UHVK� (PHUJHQW�:HWODQG�� � )UHVK� (PHUJHQW�:HWODQG� KDELWDW� FRQVLVWV� RI� DUHDV� GRPLQDWHG� E\�SRFNHWV�RI�IUHVKZDWHU�PDUVKHV�ZLWK�ZHWODQG�SODQWV�VXFK�DV�FDWWDLOV����6DOLQH�(PHUJHQW�:HWODQG�� � �6DOLQH�(PHUJHQW�:HWODQG�KDELWDW�FRQVLVWV�RI�DUHDV�GRPLQDWHG�E\�EUDFNLVK� PDUVKHV� ZLWK� VDOLQH� WROHUDQW� SODQWV� VXFK� DV� SLFNOHZHHG� �6DOLFRUQLD� YLUJLQLFD�� RU�VDOWJUDVV��'LVWLFKOLV�VSLFDWD����2SHQ�:DWHU���2SHQ�:DWHU�+DELWDW�FRQVLVWV�RI�ERGLHV�RI�YHU\�VORZ�PRYLQJ�RU�VWDQGLQJ��OHQWLF��IUHVK�ZDWHU�RI�VXIILFLHQW�VL]H�DQG�GHSWK�WR�SUHFOXGH�WKH�JURZWK�RI�URRWHG�PDUVK�YHJHWDWLRQ���$OJDH�DQG�VRPH�IORDWLQJ�SODQWV�PD\�EH�SUHVHQW�LQ�WKLV�GHHSHU�OLPQHWLF�KDELWDW��EXW�VKRUHOLQH�SODQWV�VXFK�DV�UXVKHV�DQG�WXOHV�DUH�FRQILQHG�WR�WKH�OLWWRUDO�DUHDV�RI�WKLV�KDELWDW�W\SH������'RPLQDQW�%LRWLF�+DELWDWV�� � 7KH� GRPLQDQW� ELRWLF� KDELWDW� WKURXJKRXW� WKH� VWXG\� DUHD� LV�9DOOH\�)RRWKLOO� 5LSDULDQ�� 2SHQ�:DWHU� KDELWDW� GRPLQDWHV� 6HDUVYLOOH� /DNH� LWVHOI�� ZLWK� )UHVK� (PHUJHQW�:HWODQG� KDELWDW� VXE�GRPLQDWLQJ� WKH� IULQJH� RI� 6HDUVYLOOH� /DNH�� � 6DOLQH� (PHUJHQW� :HWODQG�GRPLQDWHV�ZKHUH�6DQ�)UDQFLVTXLWR�&UHHN�PHUJHV�LQWR�WKH�ED\�WLGHODQGV���6PDOO�SRFNHWV�RI�RWKHU�ELRWLF� KDELWDWV�� LQFOXGLQJ� +HUEDFHRXV�� 6KUXE�� 8UEDQ�� (XFDO\SWXV�� 5HGZRRG�� DQG� &RDVWDO� 2DN�:RRGODQG��� H[LVW� DERYH� WKH� WRS� RI� EDQN�� LQ� VPDOO� SRFNHWV�� DQG� ZLWKLQ� QDWXUDO� RU�DQWKURSRJHQLFDOO\�JHQHUDWHG�EUHDNV�LQ�WKH�GRPLQDQW�9DOOH\�)RRWKLOO�5LSDULDQ�FDQRS\�����7KH� H[LVWLQJ� YHJHWDWLRQ� LV� GHVFULEHG� LQ� WKUHH� GLVFUHWH� UHDFKHV� FRUUHODWLQJ� WR� WKUHH� FRQFHSWXDO�K\GURORJLFDO� UHDFKHV�� WKH� VRXUFH� UHDFK�� ]RQH� RI� WUDQVSRUW�� DQG� ]RQH� RI� GHSRVLWLRQ�� � 7KH\� DUH��UHVSHFWLYHO\�� 6HDUVYLOOH� /DNH�� WKH� 6HDUVYLOOH� 'DP� WR� +LJKZD\� ����� DQG� +LJKZD\� ���� WR� 6DQ�)UDQFLVFR�%D\���7KH\�DUH�GHVFULEHG�LQ�GHWDLO�EHORZ����
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�������6HDUVYLOOH�/DNH��7KH�ULSDULDQ�]RQHV�DURXQG�6HDUVYLOOH�/DNH��)LJXUH����UHSUHVHQW�D�FRPSOH[�PRVDLF�RI�DTXDWLF�DQG�WHUUHVWULDO� KDELWDWV�� �7KLV�KDELWDW�PRVDLF� LV� SURGXFHG�DQG�PDLQWDLQHG�E\� WKH�G\QDPLF�QDWXUH�RI�VWUHDP�FKDQQHOV��VHGLPHQWV��DQG�ZDWHU�OHYHOV�LQ�WKH�IORRGSODLQ�ZKLFK�DFW�LQ�FRQFHUW�WR�GHWHUPLQH�WKH�GLVWULEXWLRQ�RI�SODQW� VSHFLHV�ZLWK�YDU\LQJ� WROHUDQFHV� IRU� IORRGLQJ�DQG�VKDGLQJ��)HH��/DXQHU�DQG� 5RWWHQERUQ�� ������� � 2SHQ�:DWHU�� )UHVK� (PHUJHQW�:HWODQG�� DQG�9DOOH\� )RRWKLOO� 5LSDULDQ�KDELWDW�W\SHV�GRPLQDWH�WKH�OLPQHWLF�DQG�OLWWRUDO�]RQHV�RI�6HDUVYLOOH�/DNH��DV�ZHOO�DV�WKRVH�RI�WKH�0LGGOH� DQG� 8SSHU� 0DUVK� DUHDV�� � $SSUR[LPDWHO\� ��� DFUHV� RI� 9DOOH\� )RRWKLOO� 5LSDULDQ� IRUHVW�KDELWDW� LV� SUHVHQW� DW� WKH�PDUJLQV� RI� 6HDUVYLOOH� /DNH� QHDU� WKH� &RUWH�0DGHUD� DQG� 6DXVDO� &UHHN�GHOWD��DQG�DW�WKH�PDUJLQV�RI�WKH�0LGGOH�DQG�8SSHU�0DUVKHV��)LJXUH������:KLOH�WKH�GHHSHU�RSHQ�ZDWHU�DUHDV�KDYH�OLWWOH� WR�QR�YHJHWDWLRQ��VKDOORZ�VORZ�PRYLQJ�ZDWHUV� LQ�XSSHU�6HDUVYLOOH�/DNH�DQG�WKH�WZR�PDUVKHV�VXSSRUW�DTXDWLF�YHJHWDWLRQ���6XEPHUJHG�ZRRG\�GHEULV�LQFUHDVHV� WKH� VWUXFWXUDO�YDULDWLRQ�RI�DTXDWLF�KDELWDWV��/DUJH�GHQVH� VWDQGV�RI�HPHUJHQW�SHUHQQLDO�DQG�IORDWLQJ�DQQXDO�KHUEDFHRXV�YHJHWDWLRQ��PRVWO\�FDWWDLOV��7\SKD�ODWLIROLD��7��DQJXVWLIROLD��DQG�7�� GRPLQJHQVLV��� UXVKHV� �6FLUSXV� DFXWXV�� 6�� PDFURFDUSXV�� DQG� 6�� UREXVWXV��� NQRWZHHG��3RO\JRQXP� FRFFLQHXP� DQG� 3�� SXQFWDWXP��� DQG� SRQGZHHG� �3RWDPRJHWRQ� LOOLQRHQVLV�� 3��SHFWLQDWXV��3��SXVLOOXV��DQG�3��IROLRVXV���DUH�SUHVHQW�WKURXJKRXW�WKH�OLWWRUDO�DUHDV�RI�WKH�ODNH�DQG�PDUVKHV���$OVR�SUHVHQW�DUH� VPDOOHU�DVVHPEODJHV�RI�DTXDWLF�SODQWV�� LQFOXGLQJ�$PHULFDQ�ZDWHU� IHUQ� �$]ROOD�ILOLFXORLGHV��� EURDG�IUXLWHG� EXUUHHG� �6SDUJDQHXP� HXU\FDUSXP��� FRPPRQ� ZDWHU� Q\PSK� �1DLDV�JXDGDOXSHQVLV��� FRPPRQ� ZDWHU� SODQWDLQ� �$OLVLPD� SODQWDJR�DTXDWLFD��� XSULJKW� EXUKHDG��(FKLQRGRUXV� EHUWHURL��� GXFNZHHG� �/HPQD� PLQRU� DQG� /�� PLQLPD��� KRUQZRUW� �&HUDWRS\OOXP�GHPHUVXP��� 3DFLILF� PDUVK� SXUVODQH� �/XGZLJLD� SDOXVWULV��� ZKRUO�OHDIHG� PLOIRLO� �0\ULRSK\OOXP�YHUWLFLOODWXP���DQG�3DFLILF�RHQDQWKH��2HQDQWKH�VDUPHQWRVD���3KLOLSSH�&RKHQ��-5%3���7KH�H[WHQW�WR� ZKLFK� WKLV� DQQXDO� DQG� SHUHQQLDO� KHUEDFHRXV� YHJHWDWLRQ� LV� LQXQGDWHG� GHSHQGV� RQ� UDLQIDOO�SDWWHUQV����6HYHUDO� QRQ�QDWLYH� DTXDWLF� VSHFLHV�� LQWURGXFHG� IURP�(XURSH�� (XUDVLD�� DQG� 6RXWK�$PHULFD�� DUH�SUHVHQW� LQ� ORZ� GHQVLW\� LQ� 6HDUVYLOOH� /DNH�� � 7KH\� LQFOXGH� FXUO�OHDYHG� SRQGZHHG� �3RWDPRJHWRQ�FULVSXV��� \HOORZ� LULV� �,ULV� SVHXGRFRUXV��� SDUURW� IHDWKHU� �0\ULRS\OOXP� DTXDWLFXP��� DQG� VHYHUDO�VSHFLHV� RI� NQRWZHHG� �3RO\JRQXP� DYLFXODUH�� 3�� SHUVLFDULD�� DQG� � 3�� ODSDWKLIROLXP�� �3KOOLSSH�&RKHQ��-5%3�����9HJHWDWLRQ� DURXQG� WKH�0LGGOH� DQG�8SSHU�0DUVK� GLVSOD\V� D� UHJXODU� VXFFHVVLRQ� IURP� SHUHQQLDO�KHUEDFHRXV�YHJHWDWLRQ�IROORZHG�E\�ZLOORZ�WKLFNHW�� �0RYLQJ�WR�WKH�PDUJLQV�RI�WKH�PDUVK��GHQVH�VWDQGV� RI� \RXQJ� ZLOORZ� WKLQ� RXW� OHDYLQJ� PRUH� PDWXUH� ZLOORZV� �6DOL[� VSS��� DQG� VRPH�FRWWRQZRRGV�� � �6HDVRQDO� LQXQGDWLRQ�RI� WKH� ³EDWKWXE� IULQJH´�RI� WKH�0LGGOH� DQG�8SSHU�0DUVKHV�SUHFOXGHV� WKH� HVWDEOLVKPHQW� RI� VKDGH�WROHUDQW�� ODWH�VXFFHVVLRQDO� VSHFLHV� VXFK� DV�&DOLIRUQLD� ED\�DQG�RDNV�����9DOOH\�)RRWKLOO�5LSDULDQ�KDELWDW�RQ�WKH�IORRGSODLQV�RI�WKH�&RUWH�0DGHUD���6DXVDO�GHOWD�LQ�XSSHU�6HDUVYLOOH�/DNH�DUH�PRUH�G\QDPLF�WKDQ�WKRVH�LQ�WKH�PDUVKHV�DERYH��)LJXUH������0XOWLSOH�FKDQQHOV�RI�&RUWH�0DGHUD�&UHHN� DQG� RWKHU� WULEXWDU\� VWUHDPV� FKDQJH� ORFDWLRQ� WKURXJKRXW� WKH� IORRGSODLQ�



� ��

IURP� RQH� IORRG� HYHQW� WR� WKH� QH[W� DV� WKH� GHOWD� H[WHQGV� LQWR� XSSHU� 6HDUVYLOOH� /DNH�� � &RQWLQXHG�JURZWK�RI�WKH�GHOWDLF�DSURQ�KDV�VLJQLILFDQWO\�LQFUHDVHG�WKH�H[WHQW�RI�WHUUHVWULDO�ULSDULDQ�KDELWDW�LQ�6HDUVYLOOH�/DNH�DQG�UHGXFHG�WKH�DUHD�RI�DTXDWLF�KDELWDW�� �)UHVK�(PHUJHQW�:HWODQG�RFFXSLHV�WKH�HGJH� RI� WKH� GHOWDLF� DSURQ� DQG� HDUO\� VXFFHVVLRQDO� 9DOOH\� )RRWKLOO� 5LSDULDQ� KDELWDW� EHFRPHV�LQFUHDVLQJO\�SUHYDOHQW� IXUWKHU�XS� WKH� IORRGSODLQ�� �7KH� ULSDULDQ� IRUHVW� LQFUHDVHV� LQ�DJH�DQG�VHUDO�VWDJH�WKH�IXUWKHU�XS�WKH�GHOWD�ZLWK�LQFUHDVLQJ�GLVWDQFH�DZD\�IURP�WKH�EDWKWXE�IULQJH����9DOOH\� )RRWKLOO� 5LSDULDQ� KDELWDW� DURXQG� 6HDUVYLOOH� /DNH� JHQHUDOO\� H[KLELWV� D� ZHOO�GHYHORSHG�RYHUVWRU\� DQG� XQGHUVWRU\� PDGH� XS� RI� D� UHODWLYHO\� VPDOO� VXLWH� RI� QDWLYH� VSHFLHV� DQG� YHU\� IHZ�H[RWLFV�� �'RPLQDQW� FDQRS\� WUHH� VSHFLHV� DUH� OLPLWHG� WR� EODFN� FRWWRQZRRG� �3RSXOXV� EDOVDPLIHUD�VVS�� WULFKRFDUSD�� DQG� IRXU� ZLOORZ� VSHFLHV� �6DOL[� OXFLGD�� 6�� ODVLROHSVLV�� 6�� ODHYLJDWD� DQG� 6��UKRPELIROLD�� DOO� FRQVLGHUHG� WR�EH�HDUO\�VXFFHVVLRQDO� VSHFLHV�� �%RWK�GRJZRRG�DQG�ER[�HOGHU�DUH�DEXQGDQW� XQGHUVWRU\� VSHFLHV�� ZLWK� VRPH� ER[�HOGHU� UHDFKLQJ� FDQRS\� KHLJKW� LQ� PLG�VHUDO� VWDJH�DUHDV���:KLWH�DOGHU��$OQXV�UKRPELIROLD��LV�IRXQG�DW�VFDWWHUHG�ORFDWLRQV�EXW�UHSUHVHQWV�D�UHODWLYHO\�VPDOO� SURSRUWLRQ� RI� WKH� FDQRS\� WUHHV� RYHUDOO�� � 2QO\� D� IHZ� LQGLYLGXDOV� RI� UHGZRRG�� RDN�� DQG�&DOLIRUQLD�ED\��8PEHOODULD�FDLIRUQLFD��DUH�SUHVHQW���3RLVRQ�RDN��7R[LFRGHQGURQ�GLYHUVLOREXP��LV�FRPPRQ�RQO\�LQ�WKH�XSSHU�SRUWLRQ�RI�WKH�VWXG\�DUHD��5RWWHQERUQ��HW�DO�����������,QWURGXFHG�DTXDWLF�VSHFLHV��VXFK�DV�SRQGZHHGV��NQRWZHHGV��DQG�\HOORZ�LULV�DUH�PRVWO\�FRQILQHG�WR� WKH�PDUJLQV� RI�6HDUVYLOOH� /DNH�� WKH�0LGGOH�0DUVK� DQG�8SSHU�0DUVK�� � ,W� LV� OLNHO\� WKDW� ERWK�QDWLYH� DQG� QRQ�QDWLYH� DTXDWLF� VSHFLHV� WKDW� KDYH� HVWDEOLVKHG� LQ� 6HDUVYLOOH� /DNH� GLVSHUVH�GRZQVWUHDP� DQG� RFFXS\� SRFNHWV� RI� VXLWDEOH� KDELWDW� LQ� EDFNZDWHU� DUHDV� EHQHDWK� JDSV� LQ� WKH�FDQRS\��
2WKHU�WKDQ�D�IHZ�VFDWWHUHG�VWDQGV�RI�JLDQW�UHHG��IHZ�H[RWLF�WUHH�DQG�VKUXE�VSHFLHV�DUH�SUHVHQW�LQ�WKH� IORRGSODLQ� DERYH� 6HDUVYLOOH� /DNH�� � %URRP�� 3DPSDV� JUDVV�� DQG� \HOORZ� VWDU� WKLVWOH� DUH� WKH�SULPDU\� LQYDVLYH� H[RWLFV� LQ� WKH�XSODQGV� DURXQG�6HDUVYLOOH�/DNH� �SHUVRQDO� FRPPXQLFDWLRQ�ZLWK�3KLOLSSH�&RKHQ�����������6HDUVYLOOH�'DP�WR�+LJKZD\������,Q� WKH� XSVWUHDP� SRUWLRQ� RI� WKH� SURMHFW� DUHD�� WKH� FUHHN� DEXWV� XQGHYHORSHG� SRUWLRQV� RI� 6WDQIRUG�8QLYHUVLW\�ODQGV�DERYH�+LJKZD\�����WR�6HDUVYLOOH�'DP��)LJXUH����� �7KH�OHQJWK�RI�WKLV�UHDFK�LV�DSSUR[LPDWHO\�����PLOHV��� ,Q�WKLV�UHDFK��WKH�FUHHN�DVVXPHV�D�QDWXUDO�IRUP�ZLWK�JUDGXDO��VORSLQJ�EDQNV�� ZLGHU� FKDQQHOV�� DQG� IHZ� KXPDQ� PRGLILFDWLRQV�� � 7KH� ULSDULDQ� FRUULGRU� LV� YHJHWDWHG� E\�PRGHUDWH� WR� GHQVH� ULSDULDQ� IRUHVW� WKDW� LV� ZLGHVW� LPPHGLDWHO\� EHORZ� WKH� GDP�� IROORZHG� E\� D�QDUURZLQJ� LQ� ZLGWK� DORQJ� WKH� ULJKW� EDQN� RSSRVLWH� -5%3�� � 7KH� ULSDULDQ� FRUULGRU� EHFRPHV�UHODWLYHO\��QDUURZ�IURP�%RHWKLQJ�7UHHODQG�WR�+LJKZD\�����ZKHUH�WKH�ODQG�RQ�ERWK�VLGHV�RI�6DQ�)UDQFLVTXLWR�&UHHN�ZDV�IRUPHUO\�FOHDUHG�IRU�DJULFXOWXUH�MXVW�EH\RQG�WKH�WRS�RI�EDQN���%DQNV�DUH�JHQHUDOO\�VWDEOH�DQG�ZHOO�YHJHWDWHG���+RZHYHU��WKHUH�DUH�VHJPHQWV�LQ�ZKLFK�EDQNV�DUH�QHDUO\�YHUWLFDO�DQG�HURGLQJ��� �&DQRS\�FORVXUH��UDQJHV�IURP�DSSUR[LPDWHO\�VL[W\�WR�RQH�KXQGUHG�SHUFHQW�LQ�WKH�PDMRULW\�RI�WKH�ULSDULDQ�FRUULGRU���7KHUH�DSSHDUV�WR�EH�D�VWURQJ�FRUUHODWLRQ�EHWZHHQ�D�KLJK�SHUFHQW�RI�FDQRS\�FORVXUH�DQG�EDQN�VWDELOLW\���7KHUH�DUH�D�IHZ�EDQN�VHJPHQWV��SDUWLFXODUO\�LQ�WKH�ORZHU�SDUW�RI�WKLV�UHDFK�IURP�%RHWKLQJ�7UHHODQG�WR�:HEE�5DQFK�WKDW�H[KLELW�D�PRGHUDWH��IRUW\�WR�VL[W\�SHUFHQW�FDQRS\�FRYHU�DQG�KDYH�QXPHURXV�IDLOLQJ�EDQNV�ZKHUH�K\GUDXOLF�IRUFHV�DUH�PD[LPL]HG����
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7KH�RFFXUUHQFHV�RI�QRQ�QDWLYH� WUHH� DQG� VKUXE� VSHFLHV� DUH� UHODWLYHO\� ORZ� IURP�+LJKZD\����� WR�6HDUVYLOOH�/DNH��ZLWK�WKH�H[FHSWLRQ�RI�QRQ�QDWLYH�JUDVVHV���1RQ�QDWLYH�VSHFLHV�ZLOO�EH�DGGUHVVHG�IRU�WKH�SURMHFW�DUHD�DV�D�ZKROH�LQ�6HFWLRQ������������������'RPLQDQW�+DELWDW�7\SH�����7KH�PHWKRGV�VHW�IRUWK�E\�&&56�VWDWH�WKDW�WKH�GRPLQDQW�ELRWLF�KDELWDW�LV�WKDW�ZKLFK�RFFXSLHV�WKH�WRS�RI�EDQN�SRVLWLRQ�WR�WKH�ORZ�EDQN�SRVLWLRQ�ZKHUH�LW�LQWHUVHFWV�WKH�FKDQQHO�ERWWRP���$FFRUGLQJ�WR�WKH�&&56�VXUYH\��9DOOH\�)RRWKLOO�5LSDULDQ�LV�WKH�GRPLQDQW�ELRWLF�KDELWDW�WKURXJKRXW�WKLV�UHDFK�RI�6DQ�)UDQFLVTXLWR�&UHHN���*URXQG�WUXWKLQJ�DFWLYLWLHV�VXSSRUW�WKLV�UHVXOW�EXW�UHYHDO�WKDW�WKH�ELRWLF�KDELWDW�W\SHV�UHIOHFW�D�JUDGLHQW�IURP�PHVLF�FRQGLWLRQV�DW�WKH�WRH�RI�EDQN�WR�[HULF�FRQGLWLRQ�DW�WKH�WRS� RI� EDQN� SRVLWLRQV�� � 7KH� GRPLQDQW� KDELWDW� W\SH� ZLWKLQ� WKH� EHG�� ORZ� EDQN�� DQG� PLG� EDQN�SRVLWLRQ�LV�LQGHHG�9DOOH\�)RRWKLOO�5LSDULDQ�EXW�&RDVWDO�2DN�:RRGODQG��WHQGV�WR�GRPLQDWH�LQ�WKH�XSSHU� EDQN� DQG� EH\RQG� WKH� WRS� RI� EDQN� SRVLWLRQV�� �5LSDULDQ� IRUHVW� YHJHWDWLRQ� LQ� WKLV� UHDFK� LV�FRPSRVHG�RI�PRGHUDWH�WR�GHQVH�VWDQGV�RI�QDWLYH�WUHHV�DQG�VKUXE�VSHFLHV�LQFOXGLQJ�FRDVW�OLYH�RDN��&DOLIRUQLD� EXFNH\H�� &DOLIRUQLD� ED\� DW� PLGGOH� EDQN� DQG� XSSHU� EDQN� SRVLWLRQV�� ZKLWH� DOGHU��VWUHDPVLGH� GRJZRRG� �&RUQXV� VHULFHD��� ER[� HOGHU�� ELJ� OHDI� PDSOH� �$FHU� PDFURSK\OOXP��SUHGRPLQDQWO\�IURP�PLG�EDQN�WR�ORZ�EDQN�SRVLWLRQV��DQG�EODFN�FRWWRQZRRG�DQG�YDULRXV�ZLOORZ�WHQG� WR� RFFXS\� WKH� WRH� RI� EDQN� DQG� IORRGSODLQV� FRQWULEXWLQJ� WR� KLJK� TXDOLW\� KDELWDW�� �7KH� VL]H�FODVV�RI�WKH�WUHHV�LQ�WKLV�DVVRFLDWLRQ�UDQJH�IURP�VDSOLQJ�WUHHV����±���LQFKHV�LQ�GLDPHWHU�DW�EUHDVW�KHLJKW��GEK���WR�ODUJH�WUHHV�!���LQFKHV�LQ�GLDPHWHU���7KH�SUHGRPLQDQW�VL]H�FODVVHV�RI�WUHHV�LQ�WKH�ULSDULDQ�FRUULGRU�DUH�VPDOO�WUHHV����±����LQFKHV��DQG�PHGLXP�VL]HG�WUHHV�����±����LQFKHV������)RU� WKH� SXUSRVHV� RI� WKLV� VWXG\�� WKH� WHQGHQF\� RI� WKH�&&56� VXUYH\RUV� WR� FKRRVH� WR� GHVLJQDWH� D�VHFWLRQ� DV� 9DOOH\� )RRWKLOO� 5LSDULDQ� KDELWDW� UDWKHU� WKDQ� &RDVWDO� 2DN� :RRGODQG� KDELWDW� LV�SUHIHUDEOH��7KLV�LV�EHFDXVH�9DOOH\�)RRWKLOO�5LSDULDQ�KDELWDW�RFFXSLHV�WKH�PLG�WR�ORZHU�SRUWLRQV�RI�WKH�FKDQQHO�EDQN�WKDW�FRXOG�KDYH�WKH�JUHDWHVW�SRWHQWLDO�UHVSRQVH�WR�K\GURORJLF�DQG�JHRPRUSKLF�FKDQJHV�UHVXOWLQJ�IURP�SURSRVHG�PRGLILFDWLRQV�RI�6HDUVYLOOH�GDP������6HDUVYLOOH� 'DP� WR� %HDU�&UHHN�� 7KH� UHDFK� IURP� 6HDUVYLOOH� GDP� WR� WKH� FRQIOXHQFH�ZLWK� %HDU�&UHHN�LV�XQLTXH�LQ�VHYHUDO�ZD\V���)LUVW��6DQ�)UDQFLVTXLWR�&UHHN�LV�QRW�GHHSO\�LQFLVHG�LPPHGLDWHO\�EHORZ�6HDUVYLOOH�GDP�IRU�VHYHUDO�KXQGUHG�\DUGV��5DWKHU� LW� IORZV�WKURXJK�URFN\�IORRGSODLQV�DQG�RYHUEDQN� DUHDV� ZLWK� YHU\� OLWWOH� VRLO� GHSRVLWLRQ� RU� VRLO� GHYHORSPHQW�� � 6HFRQGO\�� WKH� ULSDULDQ�FRUULGRU�LV�DW�LWV�ZLGHVW�LQ�WKLV�UHDFK�DQG�LV�GRPLQDWHG�E\�GHFLGXRXV�ULSDULDQ�IRUHVW�RI�D�PHGLXP�WR�ODUJH�VL]H�FODVV�PDGH�XS�RI�DOGHU��FRWWRQZRRG��DQG�ELJ�OHDI�PDSOH�ZLWK�RFFDVLRQDO�&DOLIRUQLD�ED\���2DNV�DUH�SUHVHQW�RQO\�DERYH�WKH�WRS�RI�EDQN���7KH�GHFLGXRXV�IRUHVW�IORRU�LV�FRYHUHG�E\�D�GHQVH�FDUSHW�RI�JQDUOHG�ZRRG\�URRWV�WKDW�VFDUFHO\�SHQHWUDWH�WKH�URFN\�IORRGSODLQ���7KLV�URFN\�DQG�VRPHZKDW� ³VHGLPHQW� VWDUYHG´� FRQGLWLRQ� LV� QRW� XQFRPPRQ� DW� WKH� EDVH� RI� GDPV�� � )XUWKHU�GRZQVWUHDP��WKH�IORRGSODLQV�GHFUHDVH�LQ�VL]H�DQG�6DQ�)UDQFLVTXLWR�&UHHN�EHFRPHV�PRUH�GHHSO\�LQFLVHG�� � $V� D� UHVXOW� WKH� VXLWH� RI� GHFLGXRXV� ULSDULDQ� WUHH� VSHFLHV� GHFUHDVH� DV� WKH� EDQNV� DUH�GRPLQDWHG�E\�&DOLIRUQLD�ED\�DQG�FRDVW�OLYH�RDN�DERYH�WKH�%HDU�&UHHN�FRQIOXHQFH���1RQHWKHOHVV��WKH�GHFLGXRXV�ULSDULDQ�IRUHVW�LQ�WKLV�UHDFK�PD\�EH�DQ�LPSRUWDQW�VRXUFH�RI�VHHGV�DQG�UHSURGXFWLYH�SODQW�SDUWV�WKDW�DUH�VHDVRQDOO\�WUDQVSRUWHG�GRZQVWUHDP����/DVWO\�� D� ZLGH� EDQG� RI� VHUSHQWLQH�� UXQQLQJ� DORQJ� -DVSHU� 5LGJH� WR� WKH� VRXWKHDVW� DQG� WUHQGLQJ�QRUWKZHVW�DORQJ�%HDU�&UHHN��LV�ELVHFWHG�E\�WKLV�����PLOH�UHDFK�RI�6DQ�)UDQFLVTXLWR�&UHHN���6RLOV�
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GHYHORSHG� LQ� VHUSHQWLQH� SDUHQW�PDWHULDO� RIIHU� SRWHQWLDO� KDELWDW� IRU� DQ� HQWLUH� VXLWH� RI� UDUH� SODQW�VSHFLHV�� � :KLOH� QR� VSHFLDO�VWDWXV� VSHFLHV� ZHUH� VHHQ� XQGHU� WKH� ULSDULDQ� FDQRS\� GXULQJ� ILHOG�UHFRQQDLVVDQFH��WKH�SRWHQWLDO�H[LVWV�IRU�VHYHUDO�UDUH�VSHFLHV�LQ�6DQ�)UDQFLVTXLWR�&UHHN���$�OLVW�RI�SRWHQWLDO� VSHFLDO�VWDWXV�SODQW� VSHFLHV� LV� SUHVHQWHG� LQ�7DEOH��� DQG�ZLOO� EH� GLVFXVVHG� LQ�GHWDLO� LQ�6HFWLRQ�������RI�WKLV�UHSRUW����%HDU�&UHHN�WR�+LJKZD\�������/DUJH�VWDQGV�RI�DOGHU�DQG�ELJ�OHDI�PDSOH�RFFXS\�WKH�ORZHU�EDQNV��SDUWLFXODUO\� RQ� WKH� QRUWK�IDFLQJ� OHIW� EDQN� ZLWKLQ� -5%3�� � )HZHU� FRWWRQZRRG�� ER[� HOGHU�� DQG�GRJZRRG�DUH�SUHVHQW���$OVR�VFDWWHUHG�DORQJ�WKH�FUHHN�ZLWKLQ�WKH�-5%3�ERXQGDU\�DUH�WKUHH�VPDOO�VWDQGV�RI�PHGLXP�VL]HG��VHFRQG�JURZWK�UHGZRRG�WUHHV�RQ�IORRGSODLQ�WHUUDFHV���5HGZRRG�VWDQGV�W\SLFDOO\�FRQVLVW�RU�WKUHH�WR�ILYH�LQGLYLGXDO�WUHHV�RU�RQH�RU�PRUH�PXOWLSOH�VWHPPHG�WUHHV�RU�³IDLU\�ULQJV´���7KHVH�VPDOO�VWDQGV�GR�QRW�HQFORVH�D�ODUJH�HQRXJK�DUHD�WR�EH�FRQVLGHUHG�D�VHSDUDWH�ELRWLF�KDELWDW���6LPLODU�WR�UHGZRRGV��PDGURQH�WUHHV�ZHUH�REVHUYHG�VLQJO\�RU�LQ�FOXVWHUV�WKURXJKRXW�WKH�UHDFK�DERYH�WKH�WRS�RI�EDQN�QHDU�ORFDWLRQV�ZKHUH�WKLQ�URFN\�VRLOV�RU�URFN�RXWFURSV�LQWHUVHFW�WKH�FUHHN���9DOOH\�RDNV�ZHUH�VHHQ�VLQJO\�RU�LQ�VSDUVH�FOXVWHUV�WKURXJKRXW�WKH�UHDFK�ZLWKLQ�JUDVVODQGV�RQ� ROGHU� DOOXYLDO� WHUUDFHV� DERYH� WKH� WRS� RI� EDQN�� SDUWLFXODUO\� DORQJ� WKH� -5%3� ILUH� URDG� IURP�GRZQVWUHDP�RI� WKH�%HDU�&UHHN� FRQIOXHQFH� WR� WKH�YHWHULQDU\� FHQWHU� �IRUPHUO\� WKH� -DQH�*RRGDOO�3ULPDWH�5HVHUYH����8QGHUVWRU\�� � 7KH� GRPLQDQW� XQGHUVWRU\� VKUXEV� SUHVHQW� ZLWKLQ� WKH� 9DOOH\� )RRWKLOO� 5LSDULDQ�KDELWDW�W\SHV�YDU\��SULPDULO\�DFFRUGLQJ�WR�FDQRS\�FRYHU�DQG�VHFRQGDULO\�WR�EDQN�SRVLWLRQ���%UHDNV�LQ�ULSDULDQ�FDQRS\�DUH�RFFXSLHG�E\�QDWLYH�VKUXEV��VXFK�DV�FR\RWH�EUXVK�DQG�WR\RQ��+HWHURPHOHV�DUEXWLIROLD��� � %RWK� QDWLYH� DQG� QRQ�QDWLYH� JUDVVHV� DOVR� RFFXS\� WKHVH� DUHDV�� � 6KUXEV� SUHIHUULQJ�SDUWLDO� VKDGH�� LQFOXGLQJ� &DOLIRUQLD� FRIIHH� EHUU\� �5KDPQXV� FDOLIRUQLFD��� UHG� IORZHULQJ� FXUUHQW��5LEHV�VDQJXLQHXP���PXJZRUW��$UWHPHVLD�GRXJODVLDQD��DQG�SRLVRQ�RDN��DUH�IRXQG�WKURXJKRXW�WKH�ULSDULDQ� FRUULGRU��9DOOH\� )RRWKLOO� 5LSDULDQ� KDELWDWV�ZLWK� IXOO� FDQRS\� FORVXUH� H[KLELW� D� VXLWH� RI�XQGHUVWRU\� VKUXEV� SUHIHUULQJ� IXOO� VKDGH�� LQFOXGLQJ� &DOLIRUQLD� EODFNEHUU\� �5XEXV� XUVLQXV���ZRRGODQG�VWUDZEHUU\��)UDJDULD�FDOLIRUQLFD��DQG�FRPPRQ�VZRUG�IHUQ��3RO\VWLFKXP�PXQLWXP����:KHUH�ORQJHU�EUHDNV�LQ�WKH�ULSDULDQ�FDQRS\�H[LVW��VPDOO�SRFNHWV�RI�VKUXEV��GRPLQDWHG�E\�FR\RWH�EUXVK�WR\RQ�DQG�WR\RQ��ZLWK�WKH�DGGLWLRQ�RI�&DOLIRUQLD�URVH��DQG�PXOH�IDW��%DFFKDULV�VDOLFLIROLD���KDYH�HYROYHG�LQ�IXOO�VXQ�QHDU�WKH�WRS�RI�EDQN���+RZHYHU��WKHVH�VPDOO�VKUXE�DVVRFLDWLRQV�GR�QRW�HQFRPSDVV�D�ODUJH�HQRXJK�DUHD�WR�EH�FRQVLGHUHG�D�VHSDUDWH�ELRWLF�KDELWDW�� �7KH\�H[LVW�DW�KLJKO\�ORFDOL]HG�JDSV�LQ�WKH�ULSDULDQ�FDQRS\��2WKHU�ULSDULDQ�IRUHVW�VKUXE�HFRWRQHV�KDYLQJ�ORFDO�PRLVWXUH�IURP� VHHSV� RU� DJULFXOWXUDO� UXQRII�� VXSSRUW� &DOLIRUQLD� EODFNEHUU\�� VQRZEHUU\� �6\PSKRULFDUSRV�ULYXODULV��� 'RXJODV� LULV� �,ULV� GRXJODVLDQD��� KRUVHWDLO� IHUQ� �(TXLVHWXP� VSS���� DQG� ZRRG� PLQW��6WDFK\V�EXOODWD��������������9HJHWDWLRQ�LQ�WKH�&KDQQHO���7KH� HVWDEOLVKPHQW� DQG� UH�HVWDEOLVKPHQW� RI� YHJHWDWLRQ� LQ� WKH� FKDQQHO� EHG� LV� KLJKO\� G\QDPLF���&RDUVH�ZRRG\�GHEULV�LV�VWRUHG�RQ�IORRG�WHUUDFHV�DQG�LQ�WKH�FKDQQHO�FUHDWLQJ�EORFNDJHV�WKDW�KHOS�FUHDWH� SRROV� DQG� WUDS� VHGLPHQW�� � 6SURXWLQJ�ZRRG\� YHJHWDWLRQ� LV� DEXQGDQW� LQ� 6DQ� )UDQFLVTXLWR�&UHHN� DQG� VWDELOL]HV� VRPH� RI� WKH� GHSRVLWHG� VHGLPHQW�� D� SURFHVV� ZKLFK� EHJLQV� VORZO\� DQG�EHFRPHV� SURJUHVVLYHO\� PRUH� HIIHFWLYH� DV� WKH� YHJHWDWLRQ� PDWXUHV�� � 3HUHQQLDO� KHUEDFHRXV�YHJHWDWLRQ��VXFK�DV�VHGJHV��PLJUDWH�GRZQVWUHDP�IROORZLQJ�VHGLPHQW�ZDYHV�IURP�HSLVRGLF�HYHQWV�
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RYHU�VHYHUDO�\HDUV���$QQXDO�KHUEDFHRXV�YHJHWDWLRQ�WKDW�HVWDEOLVKHV�IURP�VHHG�PRYLQJ�WKURXJK�WKH�ULSDULDQ�FRUULGRU��VXFK�DV�ZDWHUFUHVV�LV�VKRUW�OLYHG�LQ�6DQ�)UDQFLVTXLWR�&UHHN���,W�PD\�HVWDEOLVK�LQ�ODWH� VSULQJ� IROORZLQJ� D� ZLQWHU� VHGLPHQW� SXOVH�� GLH� DV� WKH� FUHHN� GULHV�� DQG� ZDVK� VHHG� IXUWKHU�GRZQVWUHDP�RU�LQWR�WKH�ED\�LQ�WKH�ILUVW�ZLQWHU�VWRUP���:LOORZ� WKLFNHWV� KDYH� EHFRPH� HVWDEOLVKHG� RQ� VHYHUDO� FKDQQHO� EHG� VHFWLRQV� LQ�6DQ�)UDQFLVTXLWR�&UHHN� ZKLFK� UHFHLYH� DGHTXDWH� VXQOLJKW�� � 6DQG� EDU� ZLOORZ� LQ� SDUWLFXODU� KDV� HVWDEOLVKHG� RQ�VDQGEDUV�WKDW�DUH�VRPHZKDW�SURWHFWHG�E\�XSVWUHDP�WKLFNHWV��ODUJH�ERXOGHUV�RU�EHGURFN�RXWFURSV��5HG�ZLOORZ�DQG�DUUR\R�ZLOORZ�ZHUH�VHHQ�RQ�RYHUEDQN�GHSRVLWV�LQ�SDUWLDO�VKDGH�QHDUHU�WR�FDQRS\�PDUJLQV�� �0XOWLSOH�ZLOORZ� VSHFLHV�� DV�ZHOO� DV� DOGHU�ZHUH� REVHUYHG� LQ� VHYHUDO� EDFNZDWHU� DUHDV�ZLWK�D�PRVWO\�RSHQ�FDQRS\����+HUEDFHRXV�DTXDWLF�YHJHWDWLRQ�LV�SUHVHQW�LQ�GLVFUHWH�ORFDWLRQV�WKURXJKRXW�WKH�FKDQQHO�EXW�KDV�QRW�EHHQ� H[WHQVLYHO\� VXUYH\HG�� �5HFRQQDLVVDQFH� RI� 6DQ� )UDQFLVTXLWR�&UHHN� IURP�+LJKZD\� ���� WR�6HDUVYLOOH�'DP�UHYHDOHG�DTXDWLF�YHJHWDWLRQ�RQ�VDQGEDUV��SRRO�PDUJLQV��DQG�DEDQGRQHG�FKDQQHOV��+HUEDFHRXV� DTXDWLF� YHJHWDWLRQ� ZDV� PRVW� SUHYDOHQW� LQ� SRUWLRQV� RI� 6DQ� )UDQFLVTXLWR� &UHHN�DGMDFHQW�WR�WKH�3RUWROD�7UDLQLQJ�&HQWHU�DQG�:HEE�5DQFK���$TXDWLF�YHJHWDWLRQ�ZDV�OHDVW�SUHYDOHQW�LQ�WKH�GHHSO\�LQFLVHG�VHJPHQWV�RI�WKH�FUHHN�KDYLQJ�D�GHQVH�ULSDULDQ�FDQRS\���/LWWOH�WR�QR�DTXDWLF�YHJHWDWLRQ� ZDV� VHHQ� LQ� WKH� FKDQQHO� DGMDFHQW� WR� %RHWKLQJ� 7UHHODQG� RU� DERYH� WKH� %HDU� &UHHN�FRQIOXHQFH�����������+LJKZD\�����WR�6DQ�)UDQFLVFR�%D\��7KH� 6DQ� )UDQFLVTXLWR�&UHHN� IURP�+LJKZD\� ���� GRZQVWUHDP� WR� 6DQ� )UDQFLVFR�%D\� FRPSULVHV�SULPDULO\� 9DOOH\� )RRWKLOO� 5LSDULDQ� DQG� &RDVW� /LYH� 2DN� :RRGODQG� EXW� DOVR� H[KLELWV� D� KLJK�RFFXUUHQFH�RI�QRQ�QDWLYH�WUHH�DQG�VKUXE�VSHFLHV�WKURXJKRXW��)LJXUH������7KH�OHQJWK�RI�WKLV�UHDFK�LV�DSSUR[LPDWHO\�����PLOHV���:KLOH�WKH�SURMHFW�DUHD��RYHUDOO��VXSSRUWV�YHJHWDWLRQ�RI�UHODWLYHO\�KLJK�YDOXH�� WKH� QRQ�QDWLYH� LQYDVLYH� VSHFLHV� SUHVHQW� RQ� WKH� &UHHN� UHGXFH� WKH� RYHUDOO� YDOXH� RI� WKH�YHJHWDWLRQ�����*HQHUDOO\��WKH�YHJHWDWLRQ�ZLWKLQ�WKH�6DQ�)UDQFLVTXLWR�&UHHN�IROORZV�WKH�HYROXWLRQ�RI�WKH�&UHHN�DV�LW�IORZV�WKURXJK�OHVV�GHYHORSHG��VXEXUEDQ��DQG�XUEDQ�VHWWLQJV�IURP�+LJKZD\�����XSVWUHDP�WR�6DQ�)UDQFLVFR�%D\�GRZQVWUHDP���7KH�&UHHN�VXSSRUWV�YHJHWDWLRQ�RI�KLJKHU�YDOXH�XSVWUHDP�ZKHUH�LW�ERUGHUV�OHVV�GHYHORSHG�6WDQIRUG�8QLYHUVLW\�ODQGV��RSHQ�DUHDV��DQG�WKH�6WDQIRUG�8QLYHUVLW\�JROI�FRXUVH�� �7KH�FUHHN�FKDQQHO� LV�ZLGHU�DQG�OHVV� LQFLVHG�LQ�WKHVH�XSVWUHDP�DUHDV��DQG�IHZHU�KRPHV�DEXW�WKH�&UHHN���,Q�DGGLWLRQ��WKH�SUHVHQFH�RI�QRQ�QDWLYH�VSHFLHV�LV�VXEVWDQWLDOO\�ORZHU�����'RZQVWUHDP�� ZKHUH� WKH� &UHHN� HQWHUV� UHVLGHQWLDO� QHLJKERUKRRGV� EHORZ� 6WDQIRUG� *ROI� &RXUVH��KRPHV�DQG�ORWV�ERUGHU�WKH�&UHHN�EDQNV���7KHVH�VWUXFWXUHV�KDYH�FRQWULEXWHG�WR�XQVWDEOH�EDQNV�DQG�HURVLRQ���7KLV�SKHQRPHQRQ�KDV�RQ�RFFDVLRQ�QHFHVVLWDWHG�LQVWDOODWLRQ�RI�KDUGVFDSH�IHDWXUHV�VXFK�DV�URFN�ULS�UDS��JDELRQV��DQG�FRQFUHWH�ZDOOV�WR�EROVWHU�WKH�EDQNV���2IWHQ��WKHVH�HQYLURQPHQWV�KDYH�HQFRXUDJHG� SHUYDVLYH�� QRQ�QDWLYH� VSHFLHV� OLNH� (QJOLVK� LY\� �+HGHUD� KHOL[��� &DSH� LY\� �6HQHFLR�PLNDQLRGHV��� +LPDOD\DQ� EODFNEHUU\� �5XEXV� GLVFRORU��� JLDQW� UHHG�� WUHH�RI�KHDYHQ� �$OLDQWKXV�DOWLVVLPD��DQG�RWKHUV�WR�RXW�FRPSHWH�DQG�UHSODFH�QDWLYH�VSHFLHV����
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���������'RPLQDQW�+DELWDW�7\SH�����6LPLODU� WR� WKH� XSSHU� UHDFK��9DOOH\� )RRWKLOO�5LSDULDQ� UHPDLQV� WKH� GRPLQDQW� ELRWLF� KDELWDW� W\SH��&RDVWDO�2DN�:RRGODQG�KDELWDW� RFFDVLRQDOO\� FR�GRPLQDWHV��7KH�SUHGRPLQDQW� WUHH� VL]H� FODVV� IRU�ERWK�9DOOH\� )RRWKLOO� 5LSDULDQ� DQG�&RDVWDO�2DN�:RRGODQG� KDELWDW� W\SHV� UHPDLQ� VPDOO� ��� ±� ���LQFKHV��WR�PHGLXP�VL]HG�����±����LQFKHV��WKURXJKRXW�WKH�ORZHU�ULSDULDQ�FRUULGRU���&DQRS\�FORVXUH�UDQJHV� IURP�DSSUR[LPDWHO\� IRUW\�WR�RQH�KXQGUHG�SHUFHQW��EXW� WHQGV�WR�EH�PRUH�PRGHUDWH�LQ�WKH�ORZHU� UHDFKHV�� �7KH�ZLGWK� RI� WKH� ULSDULDQ� FRUULGRU� LV� VRPHZKDW� QDUURZ� WKURXJKRXW� DOO� UHDFKHV�EHORZ�WKH�*ROI�&RXUVH������8QOLNH� WKH� XSSHU� UHDFK� LQ� ZKLFK� KLJK� TXDOLW\� QDWLYH� YHJHWDWLRQ� SHUVLVWV� LQ� DOO� SRUWLRQV� RI� WKH�VWUHDP�� WKH� GRPLQDQW� ULSDULDQ� IRUHVW� YHJHWDWLRQ� LQ� WKLV� UHDFK� LV� FRPSRVHG� RI� VLJQLILFDQW� QRQ�QDWLYH�WUHHV�DQG�VKUXEV���8UEDQ�KDELWDW�H[KLELWLQJ�PRUH�WKDQ�����QRQ�QDWLYH�VSHFLHV�LV�GRPLQDQW�DORQJ�IRUW\�VL[�SRUWLRQV�RI�WKH�FKDQQHO�WKDW�DUH�JUHDWHU�WKDQ�����IHHW�LQ�OHQJWK���(XFDO\SWXV��6KUXE�DQG� +HUEDFHRXV� KDELWDWV�� FRPSULVHG� RI� JUHDWHU� WKDQ� ���� QRQ�QDWLYHV�� SUHGRPLQDWHG� RQ� D�FRPELQHG�WRWDO�RI����EDQN�SRUWLRQV�WKDW�H[FHHG�����LQ�OHQJWK���+LJKZD\� ���� WR� (O� &DPLQR� 5HDO�� � %HORZ� +LJKZD\� ����� WKH� FUHHN� ERUGHUV� WKH� 6WDQIRUG�8QLYHUVLW\�JROI�FRXUVH�� RWKHU�8QLYHUVLW\� ODQGV�ZLWK� OLPLWHG�GHYHORSPHQW�� DQG�D� IHZ� UHVLGHQWLDO�KRPHV���+DELWDW�TXDOLW\�LQ�WKLV�DUHD�LV�UHODWLYHO\�KLJK�GXH�WR�WKH�SUHYDOHQFH�RI�QDWLYH�YHJHWDWLRQ�DQG�WKH�DEVHQFH�RI�KDUGVFDSH�IHDWXUHV���9DOOH\�)RRWKLOO�5LSDULDQ�KDELWDW�LV�GRPLQDQW�WKURXJKRXW���5HGZRRG��9DOOH\�2DN�:RRGODQG��DQG�(XFDO\SWXV�KDELWDW� W\SHV�DOVR�RFFXU�RFFDVLRQDOO\�� �1RQ�QDWLYH�VKUXEV�RFFXU�LQ�TXDQWLWLHV�OHVV�WKDQ�����LQ�WKH�XQGHUVWRU\�LQ�WKLV�UHDFK��)LJXUH�������3DWFKHV� RI� UHGZRRGV� DUH� VFDWWHUHG� DORQJ� WKH� XSVWUHDP� HQG� RI� WKLV� UHDFK�� SDUWLFXODUO\� QHDU�6WDQIRUG�8QLYHUVLW\�ODQGV�SDUDOOHOLQJ�6DQG�+LOO�5RDG���$FFRUGLQJ�WR�-LP�-RKQVRQ��6WUHDP�.HHSHU�ZLWK� WKH�&RRUGLQDWHG�5HVRXUFH�0DQDJHPHQW�DQG�3ODQQLQJ�JURXS� �&503��� WKHVH� UHGZRRGV�DUH�QDWLYH�WR�WKH�6DQ�)UDQFLVTXLWR�&UHHN�ULSDULDQ�FRUULGRU�DQG�DUH�DW�D�WUDQVLWLRQ�SRLQW�LQ�WKHLU�UDQJH�GXH�WR�WKH�VKLIW�IURP�PRUH�PDULQH�LQIOXHQFHG�DUHDV�RI�WKH�QRUWKHUQ�SHQLQVXOD�WR�WKH�PRUH�PHVLF�6DQWD� &ODUD� 9DOOH\� ZDWHUVKHGV� �-RKQVRQ� SHUV�� LQW���� � -RKQVRQ� QRWHV� WKDW� 6SDQLVK� H[SORUHUV�UHFRUGHG�WKHVH�UHGZRRGV�GXULQJ�WKH�ODWH�����V���2QO\������RI�WKH�&UHHN�IURP�+LJKZD\�����WR�+LJKZD\�����LV�FRPSRVHG�RI�5HGZRRG�KDELWDW�����9DOOH\�2DN�:RRGODQG� LV� UHODWLYHO\� VFDUFH�� FRYHULQJ� RQO\� �����RI� WKH� 6DQ� )UDQFLVTXLWR�&UHHN�IURP�+LJKZD\� ���� WR� (O� &DPLQR�5HDO�� � 7KH� IHZ� DUHDV� WKDW� GR� H[LVW� DUH�PRVWO\� IRXQG� DW� WKH�XSVWUHDP� HQG� RI� WKH� SURMHFW� DUHD� DGMDFHQW� WR� WKH� 6WDQIRUG�8QLYHUVLW\� JROI� FRXUVH�� �9DOOH\� RDN�WUHHV�DUH�PXFK�OHVV�GRPLQDQW�WKDQ�FRDVW�OLYH�RDN�WUHHV�RQ�6DQ�)UDQFLVTXLWR�&UHHN���6WDQGV�RI�HXFDO\SWXV�DUH�SUHYDOHQW�DORQJ�6WDQIRUG�8QLYHUVLW\� ODQGV�QHDU�6DQG�+LOO�5RDG�ZKHUH�PRUH�RSHQ� DQG�XQGHYHORSHG�DUHDV�ERUGHU� WKH�&UHHN�� �$OWKRXJK�QRQ�QDWLYH� VSHFLHV�� HXFDO\SWXV�WUHHV�ZHUH�VHSDUDWHG�IURP�WKH�8UEDQ�FDWHJRU\�VLQFH�WKH\�IRUP�VXFK�GHQVH�DQG�SURPLQHQW�JURYHV�����(O�&DPLQR�5HDO� WR�+LJKZD\������ �:KHUH� WKH�&UHHN�SDVVHV�(O�&DPLQR�5HDO� DQG�ERUGHUV� WKH�&LWLHV� RI� 0HQOR� 3DUN� DQG� 3DOR� $OWR�� LW� HQWHUV� D� PRUH� SURQRXQFHG� VXEXUEDQ� HQYLURQPHQW� DV�UHVLGHQWLDO� KRPHV� DQG� ORWV� DEXW� WKH�&UHHN¶V�EDQNV�� �'XH� WR� WKH�SUHYDOHQFH�RI� DGMDFHQW�KRXVHV��DGGLWLRQDO�LPSURYHPHQWV�VXFK�DV�KDUGVFDSH�IHDWXUHV�DQG�EULGJHV�KDYH�EHHQ�DGGHG�WR�VWDELOL]H�WKH�
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FKDQQHO�� �1RQ�QDWLYH�DQG�RUQDPHQWDO�YHJHWDWLRQ�EHFRPHV�PRUH�SURQRXQFHG�ZLWKLQ� WKH� ULSDULDQ�FRUULGRU�DQG�WKH�FUHHN�H[KLELWV�D�PRGHUDWH�KDELWDW�TXDOLW\���:KLOH�QDWLYH�9DOOH\�)RRWKLOO�5LSDULDQ�KDELWDW� LV� SUHYDOHQW�� WKLV� DUHD� LV� FRPSRVHG� RI� PRUH� 8UEDQ� KDELWDW� WKDQ� WKH� XSVWUHDP� UHDFKHV��(XFDO\SWXV� JURYHV�� KRZHYHU�� EHFRPH� LQFUHDVLQJO\� VFDUFH� GRZQVWUHDP� DV� WKH� &UHHN� EHFRPHV�PRUH�FKDQQHOL]HG�DQG�HQWHUV�VXEXUEDQ�DQG�XUEDQ�DUHDV������+LJKZD\� ���� WR� 6DQ� )UDQFLVFR�%D\�� �$W� WKH� GRZQVWUHDP� HQG� RI� WKH� SURMHFW� DUHD� ZKHUH� WKH�&UHHN�ERUGHUV�WKH�&LW\�RI�(DVW�3DOR�$OWR�WR�WKH�QRUWK�DQG�WKH�&LW\�RI�3DOR�$OWR�WR�WKH�VRXWK��WKH�&UHHN� FRQWLQXHV� PRYLQJ� WKURXJK� D� PRUH� XUEDQL]HG� VHWWLQJ� XQWLO� LW� DSSURDFKHV� 3DOR� $OWR�0XQLFLSDO�*ROI�&RXUVH�DQG�XOWLPDWHO\�6DQ�)UDQFLVFR�%D\���,Q�WKRVH�UHDFKHV��LW�KDV�EHHQ�KHDYLO\�PRGLILHG�ZLWK�OHQJWK\�H[SDQVHV�RI�FRQWLQXRXV�FRQFUHWH�ZDOOV��6DOLQH�(PHUJHQW�:HWODQG�KDELWDW�SUHGRPLQDWHV�ZLWKLQ� WKH� ORZ� LQWHU�WLGDO� ]RQH� RI� WKLV� UHDFK�� � +HQFH�� LW� RQO\� FRPSULVHV� D� VPDOO�SHUFHQW� RI� WKH� HQWLUH� SURMHFW� DUHD�� �7LGDO�ZDWHU� HQWHUV� SRFNHWV� RI� IUHVKZDWHU� HPHUJHQW�ZHWODQG�DORQJ�WKH�&UHHN�IURP�WKH�ED\�HQFRXUDJLQJ�WKH�JURZWK�RI�VDOLQH�HPHUJHQW�ZHWODQG�SODQWV�VXFK�DV�SLFNOHZHHG��6DOLFRUQLD�VVS���DQG�VDOWJUDVV���8SVWUHDP�RI�ZKHUH�WKH�FUHHN�HQWHUV�WKH�ED\��D�VPDOO�VWDQG�RI�ZLOORZV�LV�SUHVHQW�ZLWKLQ�WKH�EUDFNLVK�PDUVK���7KH� ����PLOH� UHDFK� IURP�+LJKZD\� ���� WKURXJK� WKH� 3DOR� $OWR�0XQLFLSDO� *ROI� &RXUVH� WR� 6DQ�)UDQFLVFR�%D\�ZDV�QRW�H[WHQVLYHO\�LQYHQWRULHG�IRU�WKLV�VWXG\�EHFDXVH�LW�LV�SHULRGLFDOO\�GUHGJHG��7KXV�� ELRWLF� LPSDFWV� EDVHG� RQ� SRWHQWLDO� JHRPRUSKLF� DQG� K\GURORJLFDO� FKDQJHV� RULJLQDWLQJ� DW�6HDUVYLOOH�/DNH�DUH�FRQVLGHUHG�WR�EH�QHJOLJLEOH�FRPSDUHG�WR�WKH�FXUUHQW�HIIHFWV�RI�GUHGJLQJ������8QGHUVWRU\���7KH�GRPLQDQW�XQGHUVWRU\�VKUXEV�SUHVHQW�ZLWKLQ�WKH�ELRWLF�KDELWDW�W\SHV�LQ�WKH�UHDFK�IURP�+LJKZD\� ���� WR� 6DQ� )UDQFLVFR� %D\� YDU\� WR� D� JUHDWHU� GHJUHH� WKDQ� WKH� QDWLYH� XQGHUVWRU\�DERYH� +LJKZD\� ����� � %HORZ�+LJKZD\� ���� WKURXJK� WKH� 6WDQIRUG� *ROI� &RXUVH� WKH� XQGHUVWRU\�DVVRFLDWLRQ�LQLWLDOO\�PLUURUV�WKDW�GHVFULEHG�IRU�+LJKZD\�����WR�6HDUVYLOOH�'DP���7KHQ�IURP�6DQG�+LOO�5RDG�WKURXJK�(O�&DPLQR�5HDO��+LJKZD\������DQG�GRZQ�WR�WKH�%D\��WKH�SHUFHQWDJH�RI�QDWLYH�SODQWV�LQ�WKH�XQGHUVWRU\�VWHDGLO\�UHGXFHV�XQWLO�LW�FRPSULVHV�OHVV�WKDQ������RI�WKH�XQGHUVWRU\���7KH�QRQ�QDWLYH� FRPSRQHQW� RI� WKH� XQGHUVWRU\� LQ� WKHVH� UHDFKHV� LQFOXGHV� LQYDVLYH� H[RWLF� VSHFLHV�GHVFULEHG� LQ� 6HFWLRQ� ������� DV� ZHOO� DV�� PXOWLSOH� RUQDPHQWDO� VKUXEV� FRPPRQO\� XVHG� E\�KRPHRZQHUV� IRU� ODQGVFDSLQJ�� � 6HYHUDO� SRUWLRQV� RI� WKH� VWUHDP� DUH� RFFXSLHG� E\� GHQVH� VWDQGV� RI�HXFDO\SWXV�WUHHV�ZKRVH�OHDI�OLWWHU�LQKLELWV�WKH�HVWDEOLVKPHQW�RI�XQGHUVWRU\�VKUXEV�DQG�KHUEV���1RQ�QDWLYH�JUDVVHV�RFFXS\�WKH�XQGHUVWRU\�LQ�PDQ\�RI� WKH�SRUWLRQV�RI� WKH�FUHHN�LQ�WKHVH�UHDFKHV�WKDW�KDYH�D�VSDUVH�RU�RSHQ�FDQRS\������������9HJHWDWLRQ�LQ�WKH�&KDQQHO�����7KH� HVWDEOLVKPHQW� DQG� UH�HVWDEOLVKPHQW� RI� YHJHWDWLRQ� LQ� WKH� VWUHDP� FKDQQHO� UHPDLQV� YHU\�G\QDPLF� LQ� GHSRVLWLRQDO� UHDFKHV� IURP�+LJKZD\� ���� WR� +LJKZD\� ����� � 6SURXWLQJ� ZRRG\� DQG�KHUEDFHRXV�YHJHWDWLRQ�VWDELOL]HV�GHSRVLWHG�VHGLPHQWV�RQ�VDQGEDUV��SURWHFWHG�DUHDV�GRZQVWUHDP�RI�RXWFURSV�� EDFNZDWHU� SRRO�PDUJLQV�� DQG� RYHUEDQN� DUHDV�ZKHUH� WKH� FUHHN� ELVHFWV� FDQRS\� EUHDNV�DQG�RU� VWUHDP� FURVVLQJV�� SDUWLFXODUO\� LQ� UHDFKHV� DGMDFHQW� WR� WKH� 6WDQIRUG� *ROI� &RXUVH� DQG�8QLYHUVLW\� ODQGV�� �:LOORZ� WKLFNHWV�� DOGHU�� DQG� FRWWRQZRRG�KDYH�EHFRPH�HVWDEOLVKHG�RQ�VHYHUDO�FKDQQHO�EHG�VHFWLRQV�ZLWK�RSHQ�WR�VSDUVH�FDQRSLHV���7XOHV��UXVKHV��VHGJHV��ZDWHUFUHVV��DQG�RWKHU�HPHUJHQW� KHUEDFHRXV� VSHFLHV� DUH�PRVW� SUHYDOHQW� LQ� RSHQ� FUHHN� DUHDV�ZLWKLQ� WKH� 6WDQIRUG�*ROI�
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&RXUVH� LQ� ZKLFK� WKH� ULSDULDQ� FDQRS\� KDV� EHHQ� GHOLEHUDWHO\� UHGXFHG� WR� PDLQWDLQ� DFFHVV� URDGV��FURVV�FUHHN�IDLUZD\V��DQG�YLHZVKHGV�����,Q�FKDQQHO� ZRRG\� DQG� KHUEDFHRXV� YHJHWDWLRQ� LV� VKDUSO\� UHGXFHG� IURP� (O� &DPLQR� 5HDO� WR�+LJKZD\� ���� GXH� WR� WKH� KLJKO\� LQFLVHG� QDWXUH� RI� WKH� FKDQQHO�� WKH� SUHYDOHQFH� RI� KDUGVFDSH�IHDWXUHV�� DQG� GU\LQJ� RI� WKH� VWUHDP� LQ� VXPPHU�� � 7KH� SUHVHQFH� RI� H[WHQVLYH� KDUGVFDSH� LQ� WKH�FKDQQHO�IXUWKHU�UHGXFHV�WKH�DPRXQW�RI�SHUHQQLDO�PRLVW��SURWHFWHG�DUHDV�IRU� WKH�HVWDEOLVKPHQW�RI�DTXDWLF�YHJHWDWLRQ�DQG�LQFUHDVHV�WKH�YXOQHUDELOLW\�RI�WKDW�YHJHWDWLRQ�WR�HSLVRGLF�HYHQWV���6XPPHU�GU\LQJ�RI� WKH�VWUHDPEHG�DOVR�UHVXOWV� LQ�VKRUWHU�HVWDEOLVKPHQW�SHULRGV�IRU�ZRRG\�SHUHQQLDOV�DQG�WKXV�LQFUHDVHV�WKH�SUHYDOHQFH�RI�KHUEDFHRXV�YHJHWDWLRQ�LQ�WKH�VWUHDPEHG���/DVWO\��VWUHDP�FKDQQHO�YHJHWDWLRQ� LQ� WKLV� UHDFK� LV� SHULRGLFDOO\� UHGXFHG� RU� UHPRYHG� GXULQJ� IORRG� FRQWURO�PDLQWHQDQFH�DFWLYLWLHV�� �6WUHDPEHG�YHJHWDWLRQ�DGMDFHQW� WR�3DOR�$OWR�*ROI�&RXUVH� IURP�+LJKZD\����� WR�6DQ�)UDQFLVFR�%D\�LV�DOVR�SHULRGLFDOO\�UHPRYHG�GXULQJ�GUHGJLQJ�DFWLYLWLHV�����������1DWLYH�3ODQW�6SHFLHV�LQ�$OO�5HDFKHV��7DEOH���OLVWV�WKH�FRPPRQ�QDWLYH�WUHH�DQG�VKUXE�VSHFLHV�IRXQG�ZLWKLQ�WKH�SURMHFW�DUHD��WKH�KDELWDW�W\SH�LQ�ZKLFK�WKH\�ZRXOG�JHQHUDOO\�IDOO��DV�ZHOO�DV�WKHLU�W\SLFDO�ORFDWLRQ�DORQJ�WKH�FUHHN�EDQN�RU�WRS�RI�EDQN�UHJLRQ���7DEOH���ZDV�PRGLILHG�IURP�WKH�6DQ�)UDQFLVTXLWR�&UHHN�([LVWLQJ�&RQGLWLRQV�5HSRUW� �+�7�� +DUYH\� 	� $VVRFLDWHV�� ������ WR� LQFOXGH� VSHFLHV� RFFXUULQJ� DERYH� -XQLSHUR� 6HUUD�%RXOHYDUG� WR� 6HDUVYLOOH� 'DP�� � 2I� WKH� HOHYHQ� KDELWDW� W\SHV� LGHQWLILHG�� WKH� 9DOOH\� )RRWKLOO�5LSDULDQ��WKH�&RDVW�/LYH�2DN�:RRGODQG��DQG�WKH�6KUXE�W\SHV�DUH�WKH�FDWHJRULHV�LQ�ZKLFK�WKH�EXON�RI�WKH�FRPPRQ�QDWLYH�SODQWV�IDOO���,I�D�VWUHDP�VHJPHQW�LV�FKDUDFWHUL]HG�E\�RQH�RI�WKH�RWKHU�HLJKW�KDELWDW�W\SHV��VRPH�QDWLYH�VSHFLHV�PD\�H[LVW�ZLWKLQ�LW��EXW�WKH�9DOOH\�)RRWKLOO�5LSDULDQ���&RDVWDO�2DN�:RRGODQG��DQG�6KUXE��ELRWLF�KDELWDW�W\SHV�JHQHUDOO\�KDYH�WKH�KLJKHVW�FRQFHQWUDWLRQ�RI�QDWLYH�SODQWV���7KH�RYHUDOO�ULSDULDQ�FRUULGRU�LV�GRPLQDWHG�E\�FRDVW�OLYH�RDN�WUHHV�RQ�WKH�PLG�WR�XSSHU�EDQNV�DQG�WKH�XSODQG�DUHDV���7KHVH�WUHHV�QRUPDOO\�FKDUDFWHUL]H�WKH�&RDVW�/LYH�2DN�:RRGODQG�KDELWDW�W\SH��2WKHU� QDWLYH� WUHHV� WKDW� IDOO� ZLWKLQ� WKLV� DVVHPEODJH� DQG� DUH� SUHYDOHQW� DORQJ� WKH� &UHHN� LQFOXGH�&DOLIRUQLD�ED\�DQG�&DOLIRUQLD�EXFNH\H���7KHVH�WUHHV�QRW�RQO\�IRUP�D�SURWHFWLYH�RYHUVWRU\�FDQRS\�FUHDWLQJ�VKDGHG�ULYHULQH�DTXDWLF�KDELWDW��EXW�WKH�DFRUQV�IURP�WKH�RDN�DQG�WKH�EXFNH\H�IORZHUV�DUH�D�JRRG�IRRG�VRXUFH�IRU�ZLOGOLIH���6KUXEV�OLNH�&DOLIRUQLD�EODFNEHUU\��&DOLIRUQLD�URVH��FR\RWH�EUXVK��PXJZRUW�� SRLVRQ� RDN�� DQG� WR\RQ� IRUP� D� QDWLYH� XQGHUVWRU\� OD\HU�� �7KH� SODQWV�ZLWKLQ� WKH�&RDVW�/LYH�2DN�:RRGODQG�KDELWDW� W\SH�DUH�JHQHUDOO\�GURXJKW� WROHUDQW�DQG�DUH�DGDSWHG� WR�XSSHU�EDQN�ORFDWLRQV����
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5RDG�ZKHUH�WKH�&UHHN�ERUGHUV�WKH�&LW\�RI�0HQOR�3DUN�DQG�6WDQIRUG�8QLYHUVLW\�ODQGV���1DWLYH�WR�$XVWUDOLD�� HXFDO\SWXV� PD\� SRVH� VSHFLILF� SUREOHPV� WR� QDWLYH� VSHFLHV� GXH� WR� WKHLU� DOOHORSDWKLF�SURSHUWLHV���%HFDXVH�RI�WR[LQV�DQG�WDQQLQV�SUHVHQW�ZLWKLQ�WKHLU�OHDYHV�DQG�EDUN��WKHVH�VXEVWDQFHV�FDQ� OHDFK� LQWR� WKH�VXUURXQGLQJ�VRLO��DOWHULQJ� WKH�DELOLW\�RI�QDWLYH�SODQWV� WR�FRORQL]H� WKHVH�DUHDV��(XFDO\SWXV�WUHHV�GR��KRZHYHU��SURYLGH�KDELWDW�IRU�QHVWLQJ�UDSWRUV���$FDFLD��EODFN�ORFXVW��DQG�WUHH�RI�KHDYHQ�DUH�VPDOOHU��QRQ�QDWLYH� WUHHV� WKDW�KDYH� LQILOWUDWHG� WKH�6DQ�)UDQFLVTXLWR�&UHHN�SURMHFW�DUHD�DQG�FDQ�EH�IRXQG�LQ�SDWFKHV�EHORZ�+LJKZD\��������)HZ�QRQ�QDWLYH�WUHHV�ZHUH�VHHQ�IURP�+LJKZD\�����WR�6HDUVYLOOH�'DP���2FFDVLRQDO�EODFN�ZDOQXW��-XJODQV�KLQGVLL��DQG�IUXLW�WUHHV�ZHUH�REVHUYHG�QHDU�WKH�WRS�RI�EDQN�LQ�WKH�DJULFXOWXUDO�DUHDV�HDVW�RI�WKH�-5%3�ERXQGDU\�IURP�%RHWKLQJ�7UHHODQG�WR�:HEE�5DQFK���,QYDVLYH� 1RQ�QDWLYH� 6KUXEV� RQ� WKH� 6WUHDP� %DQNV�� � (QJOLVK� LY\�� &DSH� LY\�� +LPDOD\DQ�EODFNEHUU\�� DQG� SHULZLQNOH� DUH� VRPH� RI� WKH� PRVW� H[WHQVLYH� QRQ�QDWLYH� VKUXEV� WKDW� VSDQ� WKH�SURMHFW�DUHD�IURP�+LJKZD\�����WR�+LJKZD\�������$OO�IRXU�DUH�ORZ�O\LQJ�VSHFLHV�WKDW�IRUP�GHQVH�WKLFNHWV�WKDW�OLPLW�FRORQL]DWLRQ�E\�QDWLYH�VSHFLHV���(QJOLVK�LY\�DQG�&DSH�LY\�DUH�ERWK�FDSDEOH�RI�JURZLQJ�DWRS�KDUGVFDSH�IHDWXUHV�OLNH�FRQFUHWH�ZDOOV�DQG�JDELRQ�EDVNHWV�DQG�XS�WUHH�WUXQNV�DQG�OLPEV���&DSH�LY\�DOVR�KDV�WKH�DELOLW\�WR�URRW�DW�HYHU\�OHDI�QRGH�DQG�DORQJ�WKH�VWHP���7LQ\�SRUWLRQV�RI� VWHP� FDQ� VXUYLYH� IRU� ORQJ� SHULRGV� RI� WLPH� EHIRUH� UHVSURXWLQJ� PDNLQJ� WKLV� VSHFLHV� KLJKO\�LQYDVLYH�� � +LPDOD\DQ� EODFNEHUU\�� D� QDWLYH� RI� (XUDVLD�� RIWHQ� GLVSODFHV� WKH� QDWLYH� &DOLIRUQLD�EODFNEHUU\�� �+RZHYHU�� WKH� IUXLW� RI�+LPDOD\DQ� EODFNEHUU\� SURYLGHV� VRPH� YDOXH� WR�ZLOGOLIH� DQG�WKHUHIRUH�LV�QRW�YLHZHG�DV�KDYLQJ�D�KLJK�LQYDVLYH�WKUHDW���)HQQHO��JLDQW� UHHG��DQG�VSHFLHV�RI�EURRP�DUH�DOVR�FRPPRQ�QRQ�QDWLYH�VKUXE�VSHFLHV� WKDW�RFFXU�DORQJ�6DQ�)UDQFLVTXLWR�&UHHN�� �$OO� WKUHH�KDYH� WKH� DELOLW\� WR� IRUP� FORQDO�SDWFKHV� WKDW�SUHFOXGH�FRORQL]DWLRQ�E\�QDWLYH�VSHFLHV���*LDQW�UHHG�FDQ�FORJ�ZDWHUZD\V�EHFDXVH�RI�LWV�GHQVH�JURZWK�IRUP��)HQQHO��JLDQW�UHHG��DQG�EURRP�DUH�SDUWLFXODUO\�QR[LRXV�EHFDXVH�RI�WKHLU�DELOLWLHV�WR�LQYDGH�UDSLGO\�DQG�IRUP�PRQRFXOWXUDO�DUHDV���)HQQHO�DQG�EURRP�DUH�WKH�PRVW�SHUYDVLYH�QRQ�QDWLYH�VKUXEV�DERYH�+LJKZD\�����WR�6HDUVYLOOH�'DP���,QYDVLYH�1RQ�QDWLYH�6SHFLHV�LQ�WKH�6WUHDPEHG���2I�WKH�LQYDVLYH�QRQ�QDWLYH�VSHFLHV�GHVFULEHG�DERYH��JLDQW�UHHG��DFDFLD��DQG�HXFDO\SWXV�WHQG�WR�FRORQL]H�VDQG\�IORRGSODLQV�LQ�WKH�UHDFKHV�EHORZ�+LJKZD\������7KHVH�VSHFLHV�PD\�FORJ�ZDWHUZD\V�OHDGLQJ�WR�IORZ�UHGXFWLRQ�DQG�IORRG�GDQJHUV�LQ�VRPH�VHJPHQWV�RI�WKH�FUHHN���+RZHYHU��SHULRGLF�IORRG�FRQWURO�PDLQWHQDQFH�LQ�WKH�ORZHU�UHDFKHV��ZKLFK�LQFOXGHV�UHPRYDO�RI�QDWLYH�DQG�QRQ�QDWLYH�ZRRG\�YHJHWDWLRQ�RQ�VWUHDPEHG�VDQGEDUV��WHQGV�WR�PLWLJDWH�WKLV� WUHQG�� �(QJOLVK�LY\��&DSH�LY\��SHULZLQNOH�DQG�+LPDOD\DQ�EODFNEHUU\�FRPPRQO\�RFFXS\�EDQNV�GRZQ�WR�WKH�RUGLQDU\�KLJK�ZDWHU�PDUN�EXW�WHQG�WR�VWRS�DW�WKH�ZDWHU¶V�HGJH�����,QWURGXFHG�DTXDWLF�VSHFLHV�LQ�6HDUVYLOOH�/DNH��WKH�0LGGOH�DQG�8SSHU�0DUVK�VXFK�DV�SRQGZHHGV�\HOORZ� LULV�� DQG� NQRWZHHGV� DUH� UHODWLYHO\� FRQILQHG� WR� WKH�PDUJLQV� RI� RSHQ�ZDWHU� LQ� WKH� )UHVK�(PHUJHQW�0DUVK� ELRWLF� KDELWDWV�� �1RQHWKHOHVV�� ERWK� QDWLYH� DQG� QRQ�QDWLYH� DTXDWLF� VSHFLHV� WKDW�KDYH�HVWDEOLVKHG�LQ�6HDUVYLOOH�/DNH�KDYH�OLNHO\�GLVSHUVHG�GRZQVWUHDP�WR�RFFXS\�VPDOO�SRFNHWV�RI�VXLWDEOH� KDELWDW� LQ� WKH� VWUHDPEHG�� � 6XFK� DTXDWLF� SODQW� DVVHPEODJHV� KDYH� EHHQ� REVHUYHG� LQ� WKH�IULQJH� RI� EDFNZDWHU� SRQGV�� VFRXU� SRROV�� SURWHFWHG� DUHDV� GRZQVWUHDP� RI� RXWFURSV�� DQG� VDQGEDU�PDUJLQV�ZKHUH� WKH� FUHHN� ELVHFWV� ODUJH� JDSV� LQ� WKH� WUHH� FDQRS\�� � 6XFK� DVVHPEODJHV�ZHUH�PRUH�SUHYDOHQW� XSVWUHDP� RI� +LJKZD\� ���� ZKHUH� SHUHQQLDO� SRROV� H[LVW�� � )HZHU� DTXDWLF� SODQW�
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FRPPXQLWLHV�H[LVW� LQ� UHDFKHV�GRZQVWUHDP�RI�+LJKZD\�����ZKHUH�6DQ�)UDQFLVTXLWR�&UHHN� UXQV�GU\�LQ�VXPPHU����������:RRG\�'HEULV����7KH�VL]H�DQG�DPRXQW�RI�ZRRG\�GHEULV�XSVWUHDP�RI�+LJKZD\�����LV�JUHDWHU�WKDQ�WKDW�LQ�WKH�PRUH�XUEDQL]HG� UHDFK�EHORZ�+LJKZD\������ �:KHUH�HDUWKHQ�EDQNV�GRPLQDWH� LQ� WKH�XSSHU�SRUWLRQV�RI�6DQ�)UDQFLVTXLWR�&UHHN��HSLVRGLF�HURVLRQDO�HYHQWV� WHQG�WR�GLVUXSW�D�ZLGHU�VZDWK�RI� WKH� ULSDULDQ�FRUULGRU�DQG�\LHOG�PXFK�JUHDWHU�DPRXQWV�RI�ODUJH�ZRRG\�GHEULV���&RQYHUVHO\��LQ�WKH�ORZHU�UHDFK�RI� WKH� FUHHN�ZKHUH� KDUGVFDSH� VWUXFWXUH� LQKLELW� ODWHUDO�PRYHPHQW� RI� WKH� FKDQQHO�� WKHUH� LV� OLWWOH�ODUJH� ZRRG\� GHEULV� EXW� D� JUHDWHU� DPRXQW� RI� VPDOO� GHSRVLWLRQDO� ZRRG\� GHEULV�� � 7KHUH� DUH�QXPHURXV� VHFWLRQV� DERYH�+LJKZD\�����ZKHUH� JUHDWHU� LQFLVLRQ� DQG�RU� ODWHUDO�PRYHPHQW� RI� WKH�VWUHDP� KDYH� XQGHUFXW� EDQNV�� WKHUH� LV� D� FRUUHODWLQJ� LQFUHDVH� LQ� ZRRG\� GHEULV� LQ� WKH� FKDQQHO�GRZQVWUHDP� RI� HURGHG� EDQNV�� � 7KH� SUHVHQFH� RI� ODUJH� ZRRG\� GHEULV� LQ� WKH� VWUHDP� LQFUHDVHV�FKDQQHO�GLYHUVLW\�DQG�KDELWDW�IRU�DPSKLELDQV�DQG�ILVK���6LQFH�WKH�GDP�DFWV�DV�DQ�HIIHFWLYH�EDUULHU�WR�UHFUXLWPHQW�RI�ODUJH�ZRRG\�GHEULV�IURP�WKH�XSSHU�ZDWHUVKHG��PRVW�RI�WKH�ODUJH�ZRRG\�GHEULV�DSSHDUV�WR�KDYH�EHHQ�UHFUXLWHG�IURP�ZLWKLQ�6DQ�)UDQFLVTXLWR�&UHHN�DQG�LWV�WULEXWDULHV�����5HFRQQDLVVDQFH�OHYHO� VXUYH\� RI� 6DQ� )UDQFLVTXLWR�&UHHN� IURP�+LJKZD\� ���� WR� 6HDUVYLOOH� GDP�UHYHDOHG� WKH� SUHVHQFH� RI� ODUJH� ZRRG\� GHEULV�� LQFOXGLQJ� VQDJV�� URRW� ZDGV�� DQG� VWXPSV� LQ� WKH�FKDQQHO��DV�ZHOO�DV�PXOWLSOH� IDOOHQ� ORJV�RQ� WKH�EDQNV�DZDLWLQJ�UHFUXLWPHQW�GXULQJ�D� ODUJH�IORRG�HYHQW�� �7KHUH�DUH�DOVR�VHYHUDO� ODUJH�SLSHV�DQG�VWHHO�GHEULV� LQ� WKH�EHG�DQG�EDQNV�� �/DUJH�ZRRG\�GHEULV�ZDV�REVHUYHG�WKURXJKRXW�WKH�UHDFK��EXW�SDUWLFXODUO\�DW�VKDUS�EHQGV�LQ�WKH�FUHHN�EHORZ�WKH�%HDU� &UHHN�� (DVW�� &HQWUDO�� DQG�:HVW� 7ULEXWDULHV�� � $ODQ� /DXQHU¶V� VWXGHQWV� LQ� HYHU\� ����PHWHU�VHJPHQW� VXUYH\HG� IURP�:HEE� 5DQFK� WR� 6HDUVYLOOH� 'DP� UHFRUGHG� DQ� DYHUDJH� RI� RQH� SLHFH� RI�ODUJH� ZRRG\� GHEULV�� � 7KH� WZR� ODUJHVW� ³ORJ� MDPV´� ZHUH� UHFRUGHG� EHORZ� ZKHUH� WKH� %RHWKLQJ�7UHHODQG� WUDLO� FURVVHV� 6DQ� )UDQFLVTXLWR� &UHHN� DQG� WKH� RWKHU� DSSUR[LPDWHO\� ���� PHWHUV�GRZQVWUHDP�RI�WKH�%HDU�&UHHN�FRQIOXHQFH����������5HVSRQVH�RI�5LSDULDQ�9HJHWDWLRQ�WR�6HDVRQDO�'U\LQJ�RI�&UHHN��/LWWOH�LV�NQRZQ�UHJDUGLQJ�WKH�VHDVRQDO�FKDQJHV�LQ�WKH�ZDWHU�WDEOH�LQ�6DQ�)UDQFLVTXLWR�&UHHN�IURP�6HDUVYLOOH�/DNH�WR�6DQ�)UDQFLVFR�%D\���:KLOH�ORZHU�SRUWLRQV�RI�WKH�FUHHN�EHORZ�-XQLSHUR�6HUUD�%RXOHYDUG� JR�GU\�E\� ODWH� VXPPHU��PRVW�RI� WKH� UHDFKHV� DERYH� -XQLSHUR�6HUUD�%RXOHYDUG� UHWDLQ�VRPH�SHUHQQLDO�IORZ���0RVW�RI�WKH�ULSDULDQ�VSHFLHV�WKDW�KDV�HVWDEOLVKHG�ZLWKLQ�WKH�EHG�DQG�EDQNV�RI� 6DQ� )UDQFLVTXLWR� &UHHN� DUH� DGDSWHG� WR� WKH� VHDVRQDO� YDULDWLRQ� DVVRFLDWHG� ZLWK� SHULRGV� RI�IORRGLQJ�� DV� ZHOO� DV� SHULRGV� RI� GURXJKW� ZKHQ� ZDWHU� LQ� WKH� FKDQQHO� DQG� XQGHUO\LQJ� DOOXYLXP�GHFUHDVHV� FRQVLVWHQW� ZLWK� D� 0HGLWHUUDQHDQ� FOLPDWH�� � 0RVW� ULSDULDQ� VSHFLHV� KDYH� KLJKO\�LQGLYLGXDOL]HG� SK\VLRORJLFDO� UHVSRQVHV� DQG� DGDSWLYH� VWUDWHJLHV� WR� VXFK� ZHW� DQG� GU\� SHULRGV��3ODQWV�RFFXS\LQJ� WKH� WRH�RI� VORSH�SRVLWLRQ� FORVHVW� WR� WKH� FKDQQHO� DUH�PRVW� WROHUDQW�RI� IUHTXHQW�LQXQGDWLRQ��K\GULF�FRQGLWLRQV��DQG�YDU\LQJ�OHYHOV�RI�VFRXULQJ�����&RQYHUVHO\��VSHFLHV�RFFXS\LQJ�WKH�WRS�RI�EDQN�RU�EH\RQG�WHQG�WR�EH�GURXJKW�WROHUDQW�DQG�DGDSWHG�WR�PLQLPDO�PRLVWXUH�LQSXWV�IURP�WKH�FUHHN���$�FKDUDFWHULVWLF�FRPPRQ�WR�PRVW�ULSDULDQ�YHJHWDWLRQ�LV�WKDW�WKH\�DUH�DGDSWHG�WR�HSLVRGLF�IORRGLQJ�DQG�GURXJKW�� �7UDQVLHQW�LQFUHDVHV�DQG�GHFUHDVHV�LQ�ULSDULDQ� HYDSRWUDQVSLUDWLYH� UDWHV� IROORZ� VXFK� HYHQWV� DQG� DPHOLRUDWHV� HIIHFWV� RQ� SRSXODWLRQV��
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+RZHYHU��WKH�XSSHU�OLPLWV�RI�WROHUDQFH�IRU�WKH�VHYHULW\��H[WHQW��DQG�IUHTXHQF\�RI�IORRG�RU�GURXJKW�HYHQWV�YDULHV�JUHDWO\�IURP�VSHFLHV�WR�VSHFLHV���/LPLWV�RI�WROHUDQFH�WR�GURXJKW�IRU�H[DPSOH��ZRXOG�EH�UHDFKHG�HDUOLHU�LQ�WKH�DTXDWLF�KHUEDFHRXV�SODQW�FRPPXQLWLHV�LQ�WKH�SHUHQQLDO�EDFNZDWHU�SRROV�WKDQ�LQ�WKH�YDOOH\�RDN��JUDVVODQG�FRPPXQLW\�DW�WKH�WRS�RI�EDQN����������7UHQGV�����������(UDGLFDWLRQ�RI�1RQ�QDWLYH�6SHFLHV��2YHU�WKH�\HDUV��LQYDVLYH�QRQ�QDWLYH�SODQWV�KDYH�GLVSODFHG�PDQ\�RI�WKH�QDWLYH�SODQW�VSHFLHV�DORQJ�6DQ� )UDQFLVTXLWR� &UHHN� EHORZ� 6DQG�+LOO� 5RDG�� � 7KHVH� QRQ�QDWLYH� SODQWV� UHGXFH� WKH� GLYHUVLW\�QHFHVVDU\� WR� VXSSRUW� D� ULFK� ULSDULDQ� KDELWDW�� DQG� XVXDOO\� SURYLGH� UHGXFHG� IRRG� DQG� KDELWDW� IRU�ZLOGOLIH� VSHFLHV�� 1RQ�QDWLYH� VSHFLHV� WKUHDWHQ� WKH� FUHHN� E\� UHGXFLQJ� RU� SUHYHQWLQJ� WKH�FRORQL]DWLRQ� RI� DQ� DUHD� E\� QDWLYH� SODQWV�� � +RZHYHU�� QRQ�QDWLYHV� GR� KDYH� VRPH� YDOXH� DV� WKH\�VWDELOL]H� EDQNV� DQG� SURYLGH� YHJHWDWLRQ� FRYHU� EXW�PD\� KDYH� OLPLWHG� HURVLRQ� FRQWURO� SURSHUWLHV�FRPSDUHG�WR�QDWLYH��ZRRG\�VSHFLHV���5HSODFHPHQW�RI�QRQ�QDWLYH�SODQW�VSHFLHV�ZLWK�QDWLYH�VSHFLHV�ZLOO�KHOS�LPSURYH�ZDWHU�TXDOLW\�DQG�SURPRWH� SURSHU� DEVRUSWLRQ� RI� UDLQIDOO�� UHGXFLQJ� HURVLRQ� DQG� GDPDJH� WR� SURSHUW\�� 3URJUDPV� RI�QRQ�QDWLYH�VSHFLHV�UHPRYDO�VKRXOG�EH�D�JUDGXDO�HIIRUW�WDNLQJ�LQWR�DFFRXQW�JHRPRUSKLF�FRQVWUDLQWV�DQG� LQFOXGLQJ� D� SURJUDP� RI� QDWLYH� VSHFLHV� UHSODQWLQJ� DQG� FRQWLQXRXV� PDLQWHQDQFH� HIIRUWV� WR�FRQWURO�UHVSURXWLQJ�DQG�QHZ�UHFUXLWPHQW�RI�LQYDVLYH�QRQ�QDWLYHV���7KH� &RRUGLQDWHG� 5HVRXUFH� 0DQDJHPHQW� DQG� 3ODQQLQJ� JURXS� �&503�� KDV� EHJXQ� OLPLWHG�SURJUDPV� RI� QRQ�QDWLYH� UHPRYDO� RI� VRPH� RI� WKH� PRVW� SHUYDVLYH� VSHFLHV� DW� WDUJHWHG� ORFDWLRQV�DORQJ�6DQ�)UDQFLVTXLWR�&UHHN���$FFRUGLQJ�WR�-LP�-RKQVRQ��&503�KDV�UHPRYHG�SDWFKHV�RI�JLDQW�UHHG�� *HUPDQ� LY\�� DQG� WDPDULVN� �7DPDUL[� VSS��� DORQJ� 6DQ� )UDQFLVTXLWR� &UHHN� DQG� EHJXQ� WR�UHYHJHWDWH� WKH�DUHDV�ZLWK�QDWLYH�SODQWV� �-RKQVRQ��SHUV�� LQW��� �7ZR�FOXPSV�RI�JLDQW� UHHG�GLUHFWO\�XSVWUHDP� RI� WKH� 8QLYHUVLW\� $YHQXH� %ULGJH� LQ� (DVW� 3DOR� $OWR� ZHUH� FXW� DQG� VSUD\HG� ZLWK� D�JO\SKRVDWH�KHUELFLGH�FRPSULVHG�RI�D�QRQ�LRQLF�VXUIDFWDQW�DSSURYHG�E\�WKH�&DOLIRUQLD�'HSDUWPHQW�RI�)LVK�DQG�*DPH��&')*����7KH�&503�SODQV�WR�IRFXV�RQ�RWKHU�UHJLRQV�RI�QRQ�QDWLYHV�VXFK�DV�&DSH�LY\��SDPSDV�JUDVV��DQG�RWKHU�JLDQW�UHHG�SDWFKHV�LQ�WKH�IXWXUH������������%DQN�6WDELOL]DWLRQ��7KH�FRPELQDWLRQ�RI�XQSODQQHG�DQG�XQFRQQHFWHG�EDQN�VWDELOL]DWLRQ�HIIRUWV�EHORZ�6DQG�+LOO�5RDG�DQG� WKH�XQFRQWUROOHG� VSUHDG�RI�QRQ�QDWLYHV�KDYH� UHGXFHG� WKH� FUHHN¶V� FDSDELOLW\� WR� VXFFHVVIXOO\�ZLWKVWDQG� IORRG� HYHQWV� DQG� KDYH� FDXVHG� VHYHUH� EDQN� HURVLRQ� LQ� VHYHUDO� ORFDWLRQV�� �$�SURSHUO\�GHVLJQHG� EDQN� VWDELOL]DWLRQ� SURMHFW�ZLOO� EH� DQ� HIIHFWLYH�PHWKRG� RI� UHGXFLQJ� HURVLRQ� DQG� IORRG�GDPDJH�ZKLOH�DW� WKH�VDPH� WLPH� LPSURYLQJ�KDELWDW�� OLPLWLQJ�PDLQWHQDQFH�FRVWV��DQG�PLQLPL]LQJ�HIIHFWV�RQ�ZDWHU�YHORFLWLHV���7R�WKDW�HQG��WKH�6DQ�)UDQFLVTXLWR�&UHHN�%DQN�5HYHJHWDWLRQ�3URMHFW�ZDV� LQLWLDWHG� LQ� ������ � � 7KH� SURMHFW� FRQVLVWHG� RI� WZR� SKDVHV�� � 3KDVH�2QH� UHVXOWHG� LQ� WKH� 6DQ�)UDQFLVTXLWR� &UHHN� ([LVWLQJ� &RQGLWLRQV� 5HSRUW� �+�7�� +DUYH\� 	� $VVRFLDWHV�� ������ DQG� 3KDVH�7ZR� UHVXOWHG� LQ� WKH� GHYHORSPHQW� RI� WKH� 6DQ� )UDQFLVTXLWR� &UHHN� %DQN� 6WDELOL]DWLRQ� DQG�5HYHJHWDWLRQ�0DVWHU�3ODQ�5HSRUW��+��7��+DUYH\�	�$VVRFLDWHV��HW��DO�����������'DWD�IURP�ERWK�RI�WKHVH�UHSRUWV�KDV�VXSSOHPHQWHG�WKLV�FXUUHQW�VWXG\��
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LPSRUWDQW� KDELWDWV� IRU� DGXOWV� DQG� WDGSROHV�� UHVSHFWLYHO\�� � 'LFNHUVRQ� ������� VXJJHVWHG� WKDW�EXOOIURJV� SUHIHU� GHHS� ZDWHU� ZLWK� VKDOORZ� PDUJLQV� DQG� D� FRYHU� RI� VXEPHUJHG� DQG� HPHUJHQW�YHJHWDWLRQ�� �7KH� VXUYLYDO�RI� ODUYDO� DQG� DGXOW� EXOOIURJV�ZDV� UHGXFHG� LQ�SRQGV�ZKHUH�YHJHWDWLRQ�FRYHU� DQG� GHEULV� ZHUH� ODFNLQJ� �%URZQ� ������� � 7KLV� KDELWDW� SUHIHUHQFH� RYHUODSV� ZLWK� WKDW� RI�&DOLIRUQLD� UHG�OHJJHG� IURJV�� H[FHSW� WKDW� VKDOORZ� PDUJLQV� DUH� QRW� SDUWLFXODUO\� IDYRUHG� E\�&DOLIRUQLD� UHG�OHJJHG� IURJV�� � ,Q� FROG� FOLPDWHV�� DGXOWV� PD\� KLEHUQDWH� XQGHUZDWHU� EHQHDWK�VXEPHUJHG�GHEULV�RU�PXG��:LOOLV�HW�DO�����������$OWKRXJK�� WKLV� VSHFLHV� RFFXUV� QHDU� SHUPDQHQW� RU� VHPL�SHUPDQHQW� ZDWHU�� DGXOWV� RIWHQ� WUDYHO�FRQVLGHUDEOH� GLVWDQFHV� IURP� ZDWHU� GXULQJ� VWRUP� HYHQWV�� � 'LVSHUVDO� RI� MXYHQLOHV� DZD\� IURP�EUHHGLQJ� VLWHV� PD\� RFFXU� ZLWKRXW� UDLQ�� � 7KHVH� PRYHPHQWV� E\� DGXOWV� DUH� FRPPRQO\� REVHUYHG�GXULQJ�ZDUP�IDOO��ZLQWHU��RU�VSULQJ�UDLQV���1R�VLJQLILFDQW�PLJUDWLRQ�E\�DGXOWV�IURP�EUHHGLQJ�VLWHV�KDV�EHHQ�UHFRUGHG��� ,Q�$XJXVW�DQG�6HSWHPEHU��QHZO\�WUDQVIRUPHG�MXYHQLOHV�DUH�RIWHQ�VHHQ�RYHU����P������IW�� IURP�ZDWHU� LQ� WKH�&HQWUDO�9DOOH\�� �7KH\�DUH�SUHVXPDEO\�GLVSHUVLQJ� IURP�UDSLGO\�GU\LQJ� SRQGV� ZKHUH� WKHLU� GHYHORSPHQW� WRRN� SODFH�� � $W� D� SRQG� LQ� 2QWDULR�� &XUULH� DQG� %HOOLV��������UHSRUWHG�WKDW�DYHUDJH�EXOOIURJ�DFWLYLW\�DUHDV�KDG�UDGLL�RI�DERXW�����P�����IW����7KH�ORQJHVW�LQWUDSRQG�PRYHPHQW�REVHUYHG�ZDV����P�����IW����0DOHV�KDG�ODUJHU�DUHDV�RI�DFWLYLW\�WKDQ�IHPDOHV��DQG�ODUJH�IURJV�PRYHG�PRUH�WKDQ�VPDOO�RQHV���2EVHUYDWLRQV�RI�EXOOIURJV�DZD\�IURP�ZDWHU�ZHUH�QRW�UHSRUWHG�LQ�VXUYH\V�RI�6DQ�)UDQFLVTXLWR�&UHHN���0DOHV�GHIHQG�DUHDV�DURXQG�WKHPVHOYHV�IRU�VH[XDO�GLVSOD\�GXULQJ�WKH�EUHHGLQJ�VHDVRQ��0DOHV�PD\�XVH�HPHUJHQW�YHJHWDWLRQ�DQG�IORDWLQJ�GHEULV�WR�FDOO�IURP���7HUULWRULHV�DUH�GHIHQGHG�DJDLQVW�RWKHU�EXOOIURJV� E\� VWHUHRW\SHG� SRVWXUHV�� YRFDOL]DWLRQV�� DQG� SK\VLFDO� FRPEDW� �:LHZDQGW� ������ 5\DQ���������)HPDOHV�OD\�HJJV�ZLWKLQ�WKH�WHUULWRULHV�RI�FKRVHQ�PDOHV���,Q� &DOLIRUQLD�� EUHHGLQJ� DQG� HJJ�OD\LQJ� RFFXU� IURP�0DUFK� WR� -XO\� �6WHEELQV� ������� � )HPDOHV�GHSRVLW��������WR��������HJJV�LQ�GLVN�VKDSHG�PDVVHV�DERXW���HJJ�WKLFN�DQG���WR���IW�LQ�GLDPHWHU��6WHEELQV���������7KH�HJJV�DUH�GHSRVLWHG�DPRQJ�DTXDWLF�SODQWV�JURZLQJ�RQ�WKH�ERWWRP��6WHEELQV�������� � ,Q� VRPH� ORFDOLWLHV� WKH\�PD\� SURGXFH�PRUH� WKDQ� RQH� FOXWFK� SHU� VHDVRQ� �(POHQ� �������7DGSROHV�XVH�VKDOORZ�ZDWHUV�QHDU�VKRUH�IRU�DW� OHDVW�VL[�PRQWKV�ZKLOH�FRPSOHWLQJ�GHYHORSPHQW��7DGSROHV� PD\� UHDFK� ��� FP� ����� LQ�� LQ� OHQJWK� DQG� UHTXLUH� DW� OHDVW� VL[� PRQWKV� WR� WUDQVIRUP��+RZHYHU�� LQGLYLGXDOV� LQ� PDQ\� SRSXODWLRQV� RYHUZLQWHU� DV� WDGSROHV� DQG� WUDQVIRUP� GXULQJ� WKHLU�VHFRQG� \HDU� �7UHDQRU� DQG�1LFROD�������� �7KLV�RYHUZLQWHULQJ�RI� WDGSROHV� FDQ�EH� D�GHWHUPLQLQJ�IDFWRU�LQ�D�SRSXODWLRQ�VXFFHVVIXOO\�RFFXS\LQJ�D�SDUWLFXODU�DUHD���)RU�H[DPSOH��LI�D�SRQG�GULHV�XS�DQQXDOO\� RU� D� VWUHDP� �LH��� 6DQ� )UDQFLVTXLWR� &UHHN�� H[SHULHQFHV� KLJK� ZLQWHU� IORZV� WKHQ� D�SRSXODWLRQ�PD\�QHYHU�EH�DEOH�WR�EHFRPH�HVWDEOLVKHG��VHH�EHORZ����%XOOIURJ�WDGSROHV�DUH�SUH\HG�XSRQ� E\� DTXDWLF� LQVHFWV�� ILVK�� JDUWHU� VQDNHV�� ZDGLQJ� ELUGV�� DQG� SUREDEO\� D� IHZ� QRFWXUQDO�PDPPDOV��1XVVEDXP�HW�DO��������� �-XYHQLOH�DQG�DGXOW�EXOOIURJV�DUH�WDNHQ�E\�D�ZLGH�YDULHW\�RI�YHUWHEUDWH�SUHGDWRUV������������'LVWULEXWLRQ��1DWLYH�WR�WKH�HDVWHUQ�8QLWHG�6WDWHV��WKH�EXOOIURJ�ZDV�LQWURGXFHG�WR�&DOLIRUQLD�VHYHUDO�WLPHV�HDUO\�WKLV�FHQWXU\��+HDUG�������6WRUHU���������,W�LV�QRZ�ZLGHVSUHDG�DQG�FRPPRQ�LQ�WKH�VWDWH��%XU\�DQG�/XFNHQEDFK���������%XOOIURJV�DUH�DEVHQW�IURP�WKH�KLJK�6LHUUD��ZLWK�IHZ�SRSXODWLRQV�DERYH������
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P������� IW��� � ,Q�GHVHUW� UHJLRQV�� WKH\�RFFXU� DORQJ� WKH�0RMDYH�DQG�&RORUDGR� ULYHUV�DQG� LQ�DUHDV�ZKHUH�LUULJDWLRQ�FUHDWHV�VXLWDEOH�KDELWDW���(OHYDWLRQ�UDQJHV�IURP�VHD�OHYHO�WR������P�������IW����:LWKLQ� WKH� 6DQ� )UDQFLVFR� %D\� $UHD�� EXOOIURJV� DUH� NQRZQ� IURP� DOO� PDMRU� ULYHUV� DQG� FUHHNV��HVSHFLDOO\�LQ�WKH�XUEDQL]HG�ORZODQG�DUHDV�ZKHUH�WKHVH�FUHHNV�KDYH�EHFRPH�FKDQQHOL]HG��EXW�WKH\�KDYH�DOVR�VSUHDG�WR�WKH�IRRWKLOOV��*LOFKULVW�HW�DO���������:LWKLQ�6DQ�)UDQFLVTXLWR�&UHHN��EXOOIURJV�DUH� IRXQG� WR� EH� FRQFHQWUDWHG� ZLWKLQ� WKH� ILUVW� ����� PHWHUV� GRZQVWUHDP� IURP� 6HDUVYLOOH� 'DP��)LJXUH� ���� � ,Q� SDUWLFXODU�� ��� DGXOW�� �� MXYHQLOH�� DQG� ��� WDGSROH� EXOOIURJV�ZHUH� REVHUYHG�ZLWKLQ�SRROV���DQG����RI�/DXQHU�DQG�+ROWJULHYH����������7KLV�QXPEHU�LV�D�GHFUHDVH�IURP�WKH����DGXOWV�DQG�PRUH�WKDQ�����WDGSROHV�REVHUYHG�WKH�SURFHHGLQJ�\HDU���,QGLYLGXDOV�KDYH�DOVR�EHHQ�IRXQG�LQ�IXUWKHU�GRZQVWUHDP�VHJPHQWV�RI�WKH�FUHHN���L�H���:HEE�5DQFK�DQG�6WDQIRUG�*ROI�&RXUVH��EXW�LQ�PXFK�ORZHU�GHQVLWLHV�WKDQ�EHORZ�WKH�GDP��)LJXUH������7KLV�GLVWULEXWLRQ�LV�SUREDEO\�GXH�WR�WKH�IDFW�WKDW� WKH� 6HDUVYLOOH� 5HVHUYRLU� FRPSOH[� FRQWDLQV� D� ODUJH� DFWLYHO\� UHSURGXFLQJ� SRSXODWLRQ� �����EXOOIURJV�ZHUH�REVHUYHG�LQ�������/DXQHU�DQG�+ROWJULHYH��������ZKLFK�LV�DFWLQJ�DV�D�VRXUFH�IRU�LQGLYLGXDOV� VSLOOLQJ� RYHU� LQWR� 6DQ� )UDQFLVTXLWR� &UHHN�� � 7KRXJK� QR� HJJ� PDVVHV� KDYH� EHHQ�REVHUYHG��EXOOIURJV�PD\�EH�UHSURGXFLQJ�ZLWKLQ�WKH�FUHHN�GXH�WR�WKH�SUHVHQFH�RI�ERWK�WDGSROHV�DQG�DGXOWV���(YHQ�LI�EUHHGLQJ�DQG�UHSURGXFWLRQ�DUH�RFFXUULQJ��VLQFH�WKH�WDGSROHV�SUREDEO\�RYHUZLQWHU�EHIRUH�PHWDPRUSKRVLQJ�� LW� LV�SRVVLEOH� WKDW�PRVW� DUH� UHPRYHG� IURP� WKH�FUHHN�GXULQJ� WKH�ZLQWHU�IORRGV������������(IIHFWV�RQ�)HGHUDOO\�/LVWHG�6SHFLHV��7KH� EXOOIURJ� LV� WKH� ODUJHVW� IURJ� LQ� &DOLIRUQLD� DQG� LV� NQRZQ� WR� IHHG� RQ� D� ZLGH� YDULHW\� RI�LQYHUWHEUDWH�DQG�YHUWHEUDWH�SUH\��LQFOXGLQJ�RWKHU�DPSKLELDQV��%XU\�DQG�:KHODQ�������%HULQJHU�DQG�-RKQVRQ�������:HUQHU�HW�DO��������&UD\RQ���������6RPH�UHVHDUFKHUV�KDYH�VXJJHVWHG�WKDW�LW�LV�SDUWLDOO\� LI�QRW�PRVWO\�UHVSRQVLEOH�IRU�QDWLYH�IURJ�SRSXODWLRQ�GHFOLQHV��LQFOXGLQJ�WKH�UHG�OHJJHG�IURJ��LQ�&DOLIRUQLD��0R\OH�������%XU\�DQG�/XFNHQEDFK�������%XU\�HW�DO��������1XVVEDXP�HW�DO������� %ODXVWHLQ� DQG� :DNH� ������ %ODXVWHLQ� ������ )LVKHU� DQG� %UDGOH\� ������� � 2WKHUV� KDYH�VXJJHVWHG�WKDW�KDELWDW�DOWHUDWLRQ�GXH�WR�DJULFXOWXUH�DQG�XUEDQL]DWLRQ�PD\�EH�PRUH�UHVSRQVLEOH�IRU�WKH�GHFOLQHV�DQG�WKDW�EXOOIURJV�DUH�VLPSO\�DEOH�WR�WROHUDWH�DQG�LQYDGH�WKHVH�DOWHUHG�KDELWDWV��%DQWD�DQG�0RUDIND�������+D\HV�DQG�-HQQLQJV�������$GDPV���������+RZHYHU��UHFHQW�VWXGLHV�KDYH�VKRZQ�WKDW�EXOOIURJV�SUREDEO\�QHJDWLYHO\�LQIOXHQFH�QDWLYH�IURJ��DQG�LQ�SDUWLFXODU��UHG�OHJJHG�IURJ�VXUYLYDO�WKURXJK�ERWK�FRPSHWLWLRQ�DQG�SUHGDWLRQ���,W�LV�NQRZQ�WKDW�DGXOW� DQG� WDGSROH�EXOOIURJV�HDW� WDGSROHV�RI�RWKHU� IURJ�VSHFLHV� �(KUOLFK�������%XU\� DQG�:KHODQ�������:HUQHU�HW�DO��������DQG�LQ�SDUWLFXODU��UHG�OHJJHG�IURJV��.LHVHFNHU�DQG�%ODXVWHLQ�����E����,Q�DGGLWLRQ��EXOOIURJ�WDGSROHV�XVXDOO\�RYHUZLQWHU�DQG�WKXV�DUH�PXFK�ODUJHU�WKDQ�UHG�OHJJHG�IURJ�WDGSROHV�DW� WKH�EHJLQQLQJ�RI� WKH�JURZLQJ�VHDVRQ�� �&RRN��������DQG�/DZOHU�HW� DO�� ������� IRXQG�WKDW� WKH� ODUJHU� RYHUZLQWHULQJ� EXOOIURJ� WDGSROHV� FRXOG� GUDPDWLFDOO\� GHFUHDVH� WKH� VXUYLYDO� RI� WKH�VPDOOHU�UHG�OHJJHG�IURJ�WDGSROHV���6LQFH�EXOOIURJV�DUH�DQ�LQWURGXFHG�VSHFLHV��LW�KDV�EHHQ�VKRZQ�WKDW�DOORWRSLF��QDWLYH��SRSXODWLRQV�RI�UHG�OHJJHG� IURJV� DUH� QRW� UHVSRQVLYH� WR� WKH� SUHVHQFH� RI� WDGSROH� DQG� DGXOW� EXOOIURJV�� WKXV�VLJQLILFDQWO\� UHGXFLQJ� WKHLU� VXUYLYDO� UDWH� �GXH� WR� SUHGDWLRQ�� RYHU� V\QWRSLF� SRSXODWLRQV�� ZKLFK�GLVSOD\� DQ� DQWLSUHGDWRU� UHVSRQVH� RI� VHHNLQJ� UHIXJH� DQG� UHGXFLQJ� DFWLYLW\� �.LHVHFNHU� DQG�%ODXVWHLQ���������+RZHYHU��WKLV�FRQWLQXHG�DQWLSUHGDWRU�UHVSRQVH�LQ�V\QWRSLF�SRSXODWLRQV�OHDGV�WR�
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)LJXUH� ��� � 'LVWULEXWLRQ� RI� 7UXH� )URJV�� &KLQHVH� 0LWWHQ� &UDEV�� DQG� &UD\ILVK� ZLWKLQ� WKH�3URMHFW�$UHD�
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D� VLJQLILFDQW� GHFUHDVH� LQ� JURZWK�� GHYHORSPHQW�� DQG� VXUYLYDO� WR� PHWDPRUSKRVLV�� EHFDXVH� WKH�GHYHORSLQJ� UHG�OHJJHG� IURJ� WDGSROHV� DYRLG� WKH� EXOOIURJ� WDGSROHV� E\�PRYLQJ� WR� WKH� GHHSHU� DQG�WKXV� FROGHU� SDUWV� RI� WKHLU� PLFURKDELWDW� ZLWK� OHVV� IRRG�� DQG� WKH\� UHGXFH� WKHLU� DFWLYLW\�� ZKLFK�XVXDOO\� FRQVLVWV� RI� VHDUFKLQJ� IRU� IRRG� DQG� IHHGLQJ� �.LHVHFKHU� DQG� %ODXVWHLQ� ������� � 7KLV�GHFUHDVH�LQ�JURZWK�DQG�GHYHORSPHQW�LQ�WKH�ODUYDO�VWDJH�LQ�WXUQ�ZRXOG�WUDQVPLW�LQWR�VPDOOHU�DGXOWV�ZLWK� OHVV� UHSURGXFWLYH� SRWHQWLDO� �%HUYHQ� DQG� *LOO� ������:RRGZDUG� ������ ������ 6PLWK� ������%HUYHQ�������6FRWW���������,Q�DGGLWLRQ��DGXOW�EXOOIURJV�DUH�NQRZQ�WR�SUH\�XSRQ�PHWDPRUSK�DQG�DGXOW�IURJV��.XSIHUEHUJ�������&UD\RQ��������LQFOXGLQJ�UHG�OHJJHG�IURJV��7ZHGW�������.LHVHFKHU�DQG�%ODXVWHLQ�����D��8�6��)LVK�DQG�:LOGOLIH�6HUYLFH�������� �7KHUHIRUH�� GXH� WR� WKH�SUHVVXUH�RI�FRPSHWLQJ� ZLWK� DQG� EHLQJ� SUH\HG� XSRQ� E\� WKH� ODUJHU� EXOOIURJ� WDGSROHV� DQG� DGXOWV�� LW� LV�FRQFHLYDEOH� WKDW� RYHU� WLPH� D� ORFDO� UHG�OHJJHG� IURJ� SRSXODWLRQ� ZRXOG� HYHQWXDOO\� GHFOLQH� DQG�EHFRPH�H[WLQFW���,Q�DGGLWLRQ��LI�QRQ�QDWLYH�SUHGDWRU\�ILVK��LH���VPDOOPRXWK�EDVV��DUH�DOVR�SUHVHQW��WKHQ�UHG�OHJJHG�IURJ� WDGSROHV�FDQ�IDOO�SUH\� WR� WKH� ILVK�ZKHQ�UHVSRQGLQJ� WR�EXOOIURJ�SUHVHQFH�E\�VHHNLQJ�GHHSHU�ZDWHU�� DQG� LW� KDV� EHHQ� VKRZQ� WKDW� WKLV� KDV� D� VLJQLILFDQW� LPSDFW� RQ� WDGSROH� VXUYLYDO� WR�PHWDPRUSKRVLV��.LHVHFKHU�DQG�%ODXVWHLQ���������+RZHYHU��EXOOIURJ�WDGSROHV�PD\�EH�XQSDODWDEOH�WR�SUHGDWRU\�ILVK�DQG�WKHUHIRUH�QRW�LPSDFWHG��.UXVH�DQG�)UDQFLV���������%XOOIURJV�ZHUH�REVHUYHG�WR�EH�FRQFHQWUDWHG�ZLWKLQ�WKH�ILUVW������PHWHUV�RI�6HDUVYLOOH�5HVHUYRLU�'DP���,Q�DGGLWLRQ��QRQ�QDWLYH�SUHGDWRU\�ILVK��VXFK�DV�ODUJHPRXWK�EDVV��ZHUH�DOVR�REVHUYHG�WR�EH�FRQFHQWUDWHG�LPPHGLDWHO\�GRZQVWUHDP�RI�WKH�6HDUVYLOOH�5HVHUYRLU�'DP�� �+RZHYHU�� WKH�UHODWLYH�DEXQGDQFH�RI� UHG�OHJJHG�IURJV�DQG�EXOOIURJV� LQ�SRUWLRQV�RI�6DQ�)UDQFLVTXLWR�&UHHN�ZKHUH� WKH\�ERWK�H[LVWV��LH���SRQG�����LPPHGLDWHO\�EHORZ�6HDUVYLOOH�5HVHUYRLU�'DP��ZHUH�QRW�REVHUYHG�WR�EH�QHJDWLYHO\� FRUUHODWHG�� � ,Q� DGGLWLRQ�� WKRXJK� YDULRXV� IRRG� LWHPV� ZHUH� LGHQWLILHG� IURP� VWRPDFK�FRQWHQWV� RI� EXOOIURJV� ZLWKLQ� 6DQ� )UDQFLVTXLWR� &UHHN�� QR� UHG�OHJJHG� IURJV� �DGXOWV� RU� WDGSROHV��ZHUH� REVHUYHG� WR� KDYH� EHHQ� HDWHQ� E\� EXOOIURJV� �/DXQHU� DQG�+ROWJULHYH� ������� �7KHUHIRUH�� WKH�HIIHFWV�RI�EXOOIURJV�RQ�&DOLIRUQLD� UHG�OHJJHG�IURJV�ZLWKLQ�6DQ�)UDQFLVTXLWR�&UHHN�DUH�SUHVHQWO\�XQNQRZQ����������&UD\ILVK��7KHUH� DUH� WZR� LQWURGXFHG� FUD\ILVK� SUHVHQW� LQ� WKH� 6DQ� )UDQFLVTXLWR� &UHHN�� WKH� /RXLVLDQD� UHG�VZDPS�FUD\ILVK�DQG�WKH�VLJQDO�FUD\ILVK���7KH�/RXLVLDQD�UHG�VZDPS�FUD\ILVK�LV�QDWLYH�WR�WKH�*XOI�&RDVWDO�SODLQV� UHJLRQ�RI� WKH�HDVWHUQ�8QLWHG�6WDWHV��H[WHQGLQJ�IURP�HDVWHUQ�$ODEDPD�WR�ZHVWHUQ�7H[DV��ZKHUHDV� WKH� VLJQDO� FUD\ILVK� LV�QDWLYH� WR�2UHJRQ��:DVKLQJWRQ�� DQG� ,GDKR�� �%RWK� VSHFLHV�ZHUH�LQWURGXFHG�LQWR�WKH�%D\�$UHD�DV�DTXDFXOWXUDO�VSHFLHV���7KH� VLJQDO� FUD\ILVK� LV� LGHQWLILHG� E\� LWV� VPRRWK� RXWHU� VKHOO�� LWV� ODUJH� VL]H� �XS� WR� VHYHQ� RU� HLJKW�LQFKHV�� DQG� E\� D� SDOH�ZKLWH� VSRW� QHDU� WKH� KLQJH� RI� WKH� SLQFHU�� �7KH�PDOH� VLJQDO� FUD\ILVK�PD\�UHDFK�D�OHQJWK�RI�XS�WR����FP��ZKLOH�IHPDOHV�DUH�PD[LPDOO\�RQO\�DERXW����FP�ORQJ���$W����FP�WKH�FUD\ILVK�EHFRPH�VH[XDOO\�PDWXUH��VRPH�LQGLYLGXDOV�DOUHDG\�DW���FP�LQ�OHQJWK���$GXOWV�RI�WKH�UHG�VZDPS�FUD\ILVK�DUH�FRORUHG�GDUN�UHG��QHDUO\�EODFN�RQ�WKH�FDUDSDFH���DQG�KDYH�D�ZHGJH�VKDSHG�EODFN�VWULSH�RQ�WKH�DEGRPHQ���-XYHQLOHV�DUH�D�XQLIRUP�JUD\��VRPHWLPHV�RYHUODLQ�E\�GDUN�ZDY\�OLQHV���7KH�SLQFHUV�DUH�QDUURZ�DQG�ORQJ���7KH�FDUDSDFH�LV�QRW�VHSDUDWHG�DW�WKH�PLGGOH�
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E\�D�VSDFH��DUHROD����7KH�FDUDSDFH�LV�FRQVSLFXRXVO\�JUDQXODU��URXJKHQHG��LQ�DGXOWV���7KH�URVWUXP�KDV�ODWHUDO�VSLQHV�RU�QRWFKHV�QHDU�LWV�WLS���$GXOWV�DUH�DERXW�����WR�����LQFKHV�LQ�OHQJWK������������(FRORJ\��&UD\ILVK� DUH� PRVW� DEXQGDQW� LQ� VZDPSV�� VORXJKV� DQG� VOXJJLVK� GLWFKHV�� DQG� JHQHUDOO\� DYRLG�VWUHDPV� DQG� GLWFKHV� ZLWK� VWURQJ� IORZ�� � 7KLV� KDELWDW� SUHIHUHQFH� SUREDEO\� LQIOXHQFHV� WKHLU�GLVWULEXWLRQ�ZLWKLQ�6DQ�)UDQFLVTXLWR�&UHHN��DV�GLVFXVVHG�EHORZ����5HFHQWO\�KDWFKHG�MXYHQLOHV�DUH�IRXQG�LQ�OLWWRUDO�DQG�ULIIOH�DUHDV�ZKHUH�WKH\�UDSLGO\�JURZ���/DUJHU�MXYHQLOHV�LQKDELW�GHHSHU�ZDWHU�DQG� RQO\� UHWXUQ� WR� VKDOORZHU� DUHDV� DIWHU� EHFRPLQJ� DGXOWV�� �0DOHV� RI� WKH� /RXLVLDQD� UHG�VZDPS�FUD\ILVK� H[KLELW� VH[XDO� GLPRUSKLVP� IURP� D� EUHHGLQJ� WR� D� QRQEUHHGLQJ� IRUP� �3ULFH� DQG� 3D\QH�������7D\ORU��������KRZHYHU�WKRVH�RI�WKH�VLJQDO�FUD\ILVK�GR�QRW���%UHHGLQJ�XVXDOO\�WDNHV�SODFH�LQ�WKH� IDOO� E\� LQLWLDWLQJ� FRSXODWLRQ� �+REEV� DQG� -DVV� ������� � 2YLSRVLWLRQ� XVXDOO\� RFFXUV� DIWHU�FRSXODWLRQ�IRU�WKH�VLJQDO�FUD\ILVK�DQG�LQ�WKH�VSULQJ�RU�HDUO\�VXPPHU�IRU�WKH�UHG�VZDPS�FUD\ILVK��DW�ZKLFK�WLPH�WKH�HJJV�DUH�DWWDFKHG�WR�WKH�DEGRPLQDO�SOHRSRGV�E\�D�VKRUW�VWDON���$IWHU�KDWFKLQJ�� WKH� ILUVW� MXYHQLOH� LQVWDU�DWWDFKHV�WR�WKH�PRWKHU�� �%\�WKH�WKLUG�LQVWDU�� WKH�MXYHQLOH�OHDYHV�WKH�PRWKHU�LQWHUPLWWHQWO\�DQG�LV�FRQVLGHUHG�IUHH�OLYLQJ��3ULFH�DQG�3D\QH���������&UD\ILVK�FDQ� EHFRPH� VH[XDOO\� PDWXUH� E\� WKH� IDOO� RI� WKH� VDPH� \HDU� EXW� XVXDOO\� GR� QRW� EUHHG� XQWLO� WKH�IROORZLQJ�\HDU���0RVW�DGXOWV�FDQ�EUHHG�PXOWLSOH�WLPHV�DQG�OLYH�DQ�DYHUDJH�RI���\HDUV�IRU�WKH�UHG�VZDPS�FUD\ILVK�RU�ORQJHU�IRU�WKH�VLJQDO�FUD\ILVK��0RPRW���������&UD\ILVK� DUH� RSSRUWXQLVWLF� JHQHUDOLVWV�� IHHGLQJ� RQ� ERWK� SODQWV� DQG� DQLPDOV�� OLYLQJ� RU� GHDG��0RPRW� HW� DO� ������� � 7KH\� DUH� DEOH� WR� VZLWFK� GLHWV� EDVHG� RQ� IRRG� DYDLODELOLW\�� � &UD\ILVK� DUH�NQRZQ�WR�SUH\�RQ�ERWK�LQYHUWHEUDWHV�DQG�YHUWHEUDWHV��+REEV�DQG�-DVV�������LQFOXGLQJ�WKHLU�HJJV��+RUQV�DQG�0DJQXVRQ���������7KRXJK�UHG�VZDPS�FUD\ILVK�OLYH�LQ�RSHQ�ZDWHUV��WKH\�EXUURZ�GXULQJ�SHULRGV�RI�GURXJKW�RU�FROG��DQG�WR�EURRG�HJJV��+REEV���������7KH�VLJQDO�FUD\ILVK�LV�QRQEXUURZLQJ�DQG�LV�IRXQG�LQ�JUHDWHVW�DEXQGDQFH� LQ� URFN\� DUHDV� WKDW� SURYLGH� LW� ZLWK� DPSOH� KLGLQJ� SODFHV�� � /RXLVLDQD� UHG�VZDPS�FUD\ILVK�FDQ�DOVR�OHDYH�WKH�ZDWHU�GXULQJ�KXPLG�FRQGLWLRQV�WR�GLVSHUVH�RU�IRUDJH���%RWK�VSHFLHV�RI�FUD\ILVK�DUH�LQWROHUDQW�RI�PXFK�KHDW�RU�VXQVKLQH��VR�WKH\�DUH�PRUH�DFWLYH� LQ�WKH�HYHQLQJ�DQG�DW�QLJKW�� �'XULQJ�WKH�GD\�WKH\�VHHN�VKHOWHU�XQGHU�URFNV�� ORJV��RYHUKDQJLQJ�EDQNV��DQG�LQ�EXUURZV��ZKLFK�WKH\�GLJ�WKHPVHOYHV���&UD\ILVK�DUH�OHVV�DFWLYH�GXULQJ�YHU\�FROG�ZHDWKHU������������'LVWULEXWLRQ��%RWK�WKH�/RXLVLDQD�UHG�VZDPS�FUD\ILVK�DQG�WKH�VLJQDO�FUD\ILVK�ZHUH�LQWURGXFHG�LQWR�&DOLIRUQLD��7KH� VLJQDO� FUD\ILVK� FDQ� EH� IRXQG� LQ� ERWK� KLJK� DQG� ORZ� HOHYDWLRQV�� �LH��� LQ� ODNHV� LQ� WKH� 6LHUUD�1HYDGD�� DQG� LQ� IDVW�IORZLQJ� ULYHUV� DQG� VPDOO� FRDVWDO� VWUHDPV��� � 7KH� VLJQDO� FUD\ILVK� LV� PRVW�DEXQGDQW� LQ� WKH�6DFUDPHQWR�6DQ� -RDTXLQ�5LYHU� V\VWHP� DQG� HYHQ� LQ� WKH�EUDFNLVK�ZDWHUV�RI� WKH�'HOWD�� �7KH� UHG�VZDPS�FUD\ILVK�ZDV� LQWURGXFHG� LQWR�/RV�$QJHOHV�&RXQW\� LQ�������7RGD\�� WKLV�FUD\ILVK� LV� WKH�PRVW� ZLGHVSUHDG� VSHFLHV� LQ� &DOLIRUQLD� DQG� LV� IRXQG� LQ�PRVW� FRXQWLHV� VRXWK� RI�&ROXVD�&RXQW\���
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:LWKLQ�6DQ�)UDQFLVTXLWR�&UHHN��ERWK� WKH�/RXLVLDQD�UHG�VZDPS�FUD\ILVK�DQG� WKH�VLJQDO�FUD\ILVK�DUH� IRXQG� LQ� DEXQGDQFH�ZKHUH� WKHUH� DUH�PDQ\�GHHS�� VORZ�PRYLQJ� SRROV� �)LJXUH� ����+RZHYHU��WKH\� DUH� XVXDOO\� QRW� IRXQG� WRJHWKHU� LQ� WKH� VDPH� SRRO� RU� VKRZ� D� VNHZHG� UDWLR� RI� UHODWLYH�DEXQGDQFH� WRZDUGV� RQH� VSHFLHV� RU� WKH� RWKHU� �SUREDEO\� GXH� WR� FRPSHWLWLYH� H[FOXVLRQ� DQG�GLIIHUHQFH� LQ� KDELWDW� SUHIHUHQFH��� � 7KH� UHG�VZDPS� FUD\ILVK� KDV� EHHQ� IRXQG� IURP� LPPHGLDWHO\�EHORZ� WKH� 6HDUVYLOOH� 5HVHUYRLU� 'DP� WR� WKH� FHPHQW� FURVVLQJ� DSSUR[LPDWHO\� ���� PHWHUV�GRZQVWUHDP� �D� WRWDO� RI� ���� FUD\ILVK� FDSWXUHG� GXULQJ� D� ����� WUDSSLQJ� VHDVRQ�� /DXQHU� DQG�+ROWJULHYH���������2QO\�UHG�VZDPS�FUD\ILVK�DUH�NQRZQ�WR�LQKDELW�6HDUVYLOOH�5HVHUYRLU��DQG�WKLV�SRSXODWLRQ�LV�SUREDEO\�WKH�VRXUFH�IRU� WKH�LQGLYLGXDOV�VDPSOHG�LQ�WKLV�UHDFK�RI�6DQ�)UDQFLVTXLWR�&UHHN��/DXQHU�DQG�+ROWJULHYH���������+RZHYHU��RQO\�VLJQDO�FUD\ILVK�KDYH�EHHQ�VDPSOHG�IURP�D�SRRO� DSSUR[LPDWHO\� �����PHWHUV� GRZQVWUHDP� IURP� WKH� 6HDUVYLOOH� 5HVHUYRLU�'DP� ���� FUD\ILVK�FDSWXUHG� GXULQJ� D� VLQJOH� WUDSSLQJ� HYHQW�� /DXQHU� DQG�+ROWJULHYH� ������� � $W� D� FHPHQW� FURVVLQJ�GRZQVWUHDP�RI�WKH�$OSLQH�6DQG�+LOO�5G��FURVVLQJ��ERWK�/RXLVLDQD�UHG�VZDPS�FUD\ILVK�DQG�VLJQDO�FUD\ILVK�ZHUH�FDSWXUHG�GXULQJ�WZR�VDPSOLQJ�HYHQWV��WKRXJK�WKH�UHODWLYH�DEXQGDQFH�ZDV�VNHZHG�WRZDUGV� WKH� VLJQDO� FUD\ILVK� ZLWK� ���� WR� ��� LQGLYLGXDOV� UHVSHFWLYHO\� �/DXQHU� DQG� +ROWJULHYH���������1R�FUD\ILVK�KDYH�EHHQ�IRXQG�ZLWKLQ�%HDU�&UHHN�GXULQJ�WKUHH�VXUYH\�VHDVRQV��/DXQHU�DQG�+ROWJULHYH� ������� VXJJHVWLQJ� WKDW� ERWK� VSHFLHV� DUH� XQDEOH� WR� FRORQL]H� WKLV� UHDFK� RI� FUHHN��SUREDEO\�GXH�WR�WKH�ODFN�RI�GHHS�VOXJJLVK�SRROV������������(IIHFWV�RQ�)HGHUDOO\�/LVWHG�6SHFLHV��7KH�/RXLVLDQD� UHG�VZDPS�FUD\ILVK�KDV�EHHQ�DOOHJHG� WR�SUH\�XSRQ� WKH�HJJV�DQG� WDGSROHV�RI� WKH�&DOLIRUQLD�UHG�OHJJHG�IURJ��-HQQLQJV�DQG�+D\HV�����D����+RZHYHU��RWKHU�WKDQ�WKH�REVHUYDWLRQV�RI�WKH� DEVHQFH�RI� UHG�OHJJHG� IURJV�ZKHUH� FUD\ILVK� DUH� DEXQGDQW�� WKHUH� LV� QR�SXEOLVKHG� DFFRXQW�RI�WKLV� VXSSRVHG� SUHGDWLRQ�� � <HW�� FUD\ILVK� DUH� NQRZQ� WR� SUH\� XSRQ� DPSKLELDQ� HJJV� DQG� ODUYDH��$[HOVVRQ�HW�DO���������DQG�LQ�SDUWLFXODU��WKH�LQWURGXFHG�/RXLVLDQD�UHG�VZDPS�FUD\ILVK�KDV�EHHQ�VKRZQ�WR�FRQVXPH�HJJV�DQG� ODUYDH�RI� WKH�&DOLIRUQLD�QHZW��7DULFKD� WRURVD���*DPUDGW�DQG�.DWV���������,Q�DGGLWLRQ��WKH�DQWDJRQLVWLF�EHKDYLRU�RI�WKH�UHG�VZDPS�FUD\ILVK�KDV�EHHQ�K\SRWKHVL]HG�WR�GHWHU�UHSURGXFWLRQ�RI�DGXOW�QHZWV��*DPUDGW�HW�DO���������%HFDXVH� RI� WKHLU� RPQLYRURXV� DQG� RSSRUWXQLVWLF� IHHGLQJ� EHKDYLRU�� LW� FDQ� EH� VSHFXODWHG� WKDW�FUD\ILVK�SUH\�RQ�UHG�OHJJHG�IURJ�HJJV�DQG�WDGSROHV�LPPHGLDWHO\�DIWHU�KDWFKLQJ�ZKHQ�WKH\�UHPDLQ�DWWDFKHG� WR�EHQWKLF�VXEVWUDWHV�DQG�PRYH�RQO\�RFFDVLRQDOO\� �&DOGZHOO�HW�DO��������ZKLFK�PDNHV�WKHP�PRVW�YXOQHUDEOH�WR�SUHGDWLRQ��+HUUHLG�DQG�.LQQH\�������&DOHI�������(IIRUG�DQG�7VXPXUD�������/LFKW�������� �+RZHYHU��ZKHWKHU�WKH�WZR�VSHFLHV�LQ�6DQ�)UDQFLVTXLWR�&UHHN�DFWXDOO\�SUH\�RQ�RU�LQWHUIHUH�ZLWK�UHSURGXFWLRQ�RI�UHG�OHJJHG�IURJV�UHTXLUH�VXEVWDQWLDWLRQ�WKURXJK�REVHUYDWLRQ�DQG�RU�H[SHULPHQW����������&KLQHVH�0LWWHQ�&UDE��7KH�&KLQHVH�PLWWHQ�FUDE�LV�QDWLYH�WR�WKH�FRDVWDO�ULYHUV�DQG�HVWXDULHV�RI�WKH�<HOORZ�6HD��3DQQLQJ��������,W�ZDV�ILUVW�GLVFRYHUHG�LQ�6RXWK�6DQ�)UDQFLVFR�%D\�LQ������DQG�TXLFNO\�VSUHDG�WKURXJKRXW�WKH�HVWXDU\�GXULQJ�WKH�QH[W�VHYHUDO�\HDUV���7KLV�VSHFLHV�LV�FKDUDFWHUL]HG�E\�EURZQ�VHWDH�GHQVHO\�FRYHULQJ�WKH�IURQW�FODZV�LQ�DGXOWV��WKRXJK�YHU\�VPDOO�MXYHQLOHV�UDUHO\�KDYH�VHWDH�RQ�WKHLU�FODZV��,QJOH���������
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���������(FRORJ\��7KH�PLWWHQ�FUDE�LV�FDWDGURPRXV��WKH�DGXOWV�UHSURGXFH�LQ�VDOW�ZDWHU�DQG�WKH�RIIVSULQJ�PLJUDWH�WR�IUHVK�ZDWHU� WR� UHDU�� �'XULQJ� WKHLU� IRXUWK� RU� ILIWK� \HDU��PDOHV� DQG� IHPDOHV�PLJUDWH� GRZQVWUHDP�DWWDLQLQJ� VH[XDO�PDWXULW\� LQ� WKH� WLGDO� HVWXDULHV�� � ,Q� WKH� 6DQ� )UDQFLVFR�(VWXDU\�� WKH�PLWWHQ� FUDE�SUREDEO\�PDWXUHV� LQ��� WR��� \HDUV�� DOWKRXJK� LW� UHSRUWHGO\�PDWXUHV� IURP��� WR��� \HDUV� HOVHZKHUH��GHSHQGLQJ�RQ�ZDWHU�WHPSHUDWXUH��3DQQLQJ�������&RKHQ�DQG�&DUOWRQ���������0DOHV�DQG�IHPDOHV�JURZ� WR� D�PD[LPXP�FDUDSDFH�ZLGWK� RI� DSSUR[LPDWHO\� ���PP� ��� LQFKHV�� LQ� WKH� HVWXDU\�� �7KLV�PLJUDWLRQ� RFFXUV� GXULQJ� ODWH� VXPPHU�� � 0DWLQJ� DQG� IHUWLOL]DWLRQ� RFFXU� LQ� ODWH� IDOO� DQG� ZLQWHU��JHQHUDOO\�DW�VDOLQLWLHV�RYHU���Å���$IWHU�PDWLQJ�WKH�IHPDOHV�FRQWLQXH�VHDZDUG��RYHU�ZLQWHULQJ�LQ�WKH�GHHSHU�ZDWHU�DQG�UHWXUQLQJ�WR�EUDFNLVK�ZDWHU�LQ�WKH�VSULQJ�WR�KDWFK�WKHLU�HJJV��$QJHU��������7KH�IHPDOHV�FDUU\�WKHLU�HJJV�XQWLO�KDWFKLQJ�DQG�ERWK�VH[HV�GLH�VRRQ�DIWHU�UHSURGXFWLRQ��.DHVWQHU���������$�VLQJOH�IHPDOH�FDQ�FDUU\���������WR���PLOOLRQ�HJJV��3DQQLQJ�������&RKHQ�DQG�&DUOWRQ�������� � $IWHU� KDWFKLQJ�� ODUYDH� DUH� SODQNWRQLF� IRU� DSSUR[LPDWHO\� �� WR� �� PRQWKV�� � 7KH� VPDOO�MXYHQLOH� FUDEV� VHWWOH� LQ� VDOW� RU� EUDFNLVK�ZDWHU� LQ� ODWH� VSULQJ� DQG�PLJUDWH� WR� IUHVKZDWHU� WR� UHDU��$QJHU���������<RXQJ�MXYHQLOH�PLWWHQ�FUDEV�DUH�IRXQG�LQ�WLGDO�IUHVKZDWHU�DUHDV��DQG�XVXDOO\�EXUURZ�LQ�EDQNV�DQG�OHYHHV� EHWZHHQ� WKH� KLJK� DQG� ORZ� WLGH� PDUNV� �3DQQLQJ� ������ .DHVWQHU� ������ ,QJOH� ������9HOGKXL]HQ�DQG�+LHE���������0LWWHQ�FUDEV�DSSDUHQWO\�GR�QRW�EXUURZ�DV�H[WHQVLYHO\�LQ�QRQ�WLGDO�DUHDV��SUREDEO\�EHFDXVH�WKH\�DUH�QRW�VXEMHFW�WR�GHVLFFDWLRQ�GXULQJ�ORZ�WLGHV���2OGHU�MXYHQLOHV�DUH�IRXQG�IXUWKHU�XSVWUHDP�WKDQ�\RXQJHU�MXYHQLOHV��DQG�LQ�&KLQD�DQG�(XURSH�WKH\�KDYH�EHHQ�UHSRUWHG�VHYHUDO� KXQGUHG�PLOHV� IURP� WKH� VHD� �3DQQLQQJ� ������� �0LWWHQ� FUDEV� FDQ�ZDON� RQ� ODQG�� DQG�� LQ�WKHLU�XSVWUHDP�PLJUDWLRQ��WKH\�FDQ�PRYH�DFURVV�EDQNV�RU�OHYHHV�WR�E\SDVV�REVWUXFWLRQV��VXFK�DV�GDPV�RU�ZHLUV��3DQQLQJ���������0DWXULQJ�FUDEV�PRYH�IURP�VKDOORZ�DUHDV�WR�WKH�FKDQQHOV�LQ�ODWH�VXPPHU�DQG�HDUO\�IDOO�DQG�PLJUDWH�WR�VDOW�ZDWHU�LQ�ODWH�IDOO�DQG�HDUO\�ZLQWHU�WR�FRPSOHWH�WKH�OLIH�F\FOH��3DQQLQJ�������.DHVWQHU�������$QJHU���������0LWWHQ�FUDEV�DUH�RPQLYRUHV��ZLWK�MXYHQLOHV�HDWLQJ�PRVWO\�YHJHWDWLRQ��EXW�SUH\LQJ�XSRQ�DQLPDOV��HVSHFLDOO\� VPDOO� LQYHUWHEUDWHV�� DV� WKH\� JURZ� �7DQ� HW� DO�� ������� � ,Q� WKH� 'HOWD�� DQJOHUV� XVLQJ� D�YDULHW\� RI� EDLWV�� UDQJLQJ� IURP� JKRVW� VKULPS� WR� VKDG�� KDYH� LQFLGHQWDOO\� FDXJKW� DGXOW� FUDEV��5HODWLYHO\�OLWWOH�LV�NQRZQ�DERXW�WKH�SUHGDWRUV�RI�WKH�PLWWHQ�FUDE��DOWKRXJK�ZKLWH�VWXUJHRQ��VWULSHG�EDVV�� EXOOIURJV�� ORRQV�� DQG� HJUHWV� KDYH� EHHQ� UHSRUWHG� WR� SUH\� XSRQ� WKHP� LQ� WKH� HVWXDU\��9HOGKXL]HQ� DQG� +LHE� ������� � 2WKHU� SUHGDWRU\� ILVK�� LQFOXGLQJ� ODUJHPRXWK� EDVV� DQG� ODUJHU�VXQILVKHV�� ULYHU� RWWHUV�� UDFRRQV�� DQG� RWKHU� ZDGLQJ� ELUGV� DUH� DVVXPHG� WR� DOVR� FRQVXPH� PLWWHQ�FUDEV������������'LVWULEXWLRQ��7KH� &KLQHVH� PLWWHQ� FUDE� RULJLQDWHV� IURP� WKH� )DU� (DVW�� ZLWK� D� QDWLYH� GLVWULEXWLRQ� IURP� WKH�3URYLQFH�RI�)XNLHQ��&KLQD��QRUWKZDUGV�WR�WKH�.RUHDQ�3HQLQVXOD���,Q������WKH�ILUVW�VSHFLPHQ�ZDV�UHFRUGHG�IURP�WKH�5LYHU�$OOHU�QHDU�:HVHU� LQ�*HUPDQ\� �3DQQLQJ�������� �'XULQJ� WKH�����V�DQG�����V� WKH� PLWWHQ� FUDE� VSUHDG� UDSLGO\� WKURXJKRXW� QRUWKHUQ� (XURSH�� � ,WV� SUHVHQW� HVWLPDWHG�GLVWULEXWLRQ�UDQJHV�IURP�)LQODQG��WKURXJK�6ZHGHQ��5XVVLD��3RODQG��*HUPDQ\��WKH�&]HFK�5HSXEOLF��3UDJXH���1HWKHUODQGV��%HOJLXP�DQG�(QJODQG�WR�)UDQFH��,QJOH�������-D]G]HZVKL�DQG�.RQRSDFND�������$WWULOO�DQG�7KRPDV�������9LQFHQW���������
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63(&,$/�67$786�63(&,(6�&2'(�'(6,*1$7,216�)(� � )HGHUDOO\�OLVWHG�(QGDQJHUHG�)7� � )HGHUDOO\�OLVWHG�7KUHDWHQHG�)&� � )HGHUDO�&DQGLGDWH���6XIILFLHQW�ELRORJLFDO�LQIRUPDWLRQ�WR�VXSSRUW�D�SURSRVDO�WR�OLVW�WKH�VSHFLHV�DV�(QGDQJHUHG�RU�7KUHDWHQHG�&66&� � &DOLIRUQLD�6SHFLHV�RI�6SHFLDO�&RQFHUQ�63� � 6WDWH�3URWHFWHG�6SHFLHV�6(� � 6WDWH�(QGDQJHUHG�&136��$� � 3ODQWV�SUHVXPHG�E\�&136�WR�EH�H[WLQFW�LQ�&DOLIRUQLD�&136��%� � 3ODQWV�FRQVLGHUHG�E\�&136�WR�EH�UDUH��WKUHDWHQHG��RU�HQGDQJHUHG�LQ�&DOLIRUQLD�DQG�HOVHZKHUH�
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FDOLIRUQLFD��� � ([SDQGHG� GHVFULSWLRQV� DUH� QRW� JLYHQ� IRU� WKHVH� IRXU� SODQWV� EHFDXVH� WKH� SRWHQWLDO�KDELWDW�ORFDWLRQV�DUH�IDU�HQRXJK�GRZQVWUHDP�WKDW�LQFUHDVHG�VHGLPHQW�GHSRVLWV�FDXVHG�E\�ORZHULQJ�WKH� 6HDUVYLOOH� 'DP� DUH� QRW� OLNHO\� WR� LPSDFW� WKHVH� VSHFLHV�� � 7KHVH� IRXU� VSHFLHV� DUH� DOVR� QRW�LQFOXGHG�LQ�7DEOH�����7KH�UHPDLQLQJ����VSHFLHV�ZHUH�GLVPLVVHG�DV�SRWHQWLDOO\�RFFXUULQJ�GXH�WR�WKH�DEVHQFH�RI�VXLWDEOH�PLFURKDELWDWV�� DQG�RU� WKH\� KDYH� EHHQ� UHJDUGHG� DV� HLWKHU� H[WLUSDWHG� IURP� 6DQWD� &ODUD� DQG� 6DQ�0DWHR�FRXQWLHV��WKH�PRVW�UHFHQW�RFFXUUHQFHV�DUH�KLVWRULF��RU�WKH\�DUH�FRQVLGHUHG�H[WLQFW���7KHVH�VSHFLHV� LQFOXGH�� � 6DQ� 0DWHR� WKRUQPLQW� �$FDQWKRPLQWKD� GXWWRQLL��� 6DQWD� &UX]� PDQ]DQLWD��$UFRVWDSK\ORV�DQGHUVRQLL���DONDOL�PLON�YHWFK��$VWUDJDOXV�WHQHU�YDU��WHQHU����&RQJGRQ¶V�WDUSODQW��&HQWURPDGLD� SDUU\L� VVS�� FRQJGRQLL��� 6DQ� )UDQFLVFR� %D\� VSLQHIORZHU� �&KRUL]DQWKH� FXVSLGDWD�YDU��FXVSLGDWD��� 3DOR�$OWR� WKLVWOH� �&LUVLXP�SUDHWHULHQV��� �%HQ�/RPRQG�EXFNZKHDW� �(ULRJRQXP�QXGXP� YDU��GHFXUUHQV��� +LOOVERURXJK� FKRFRODWH� OLO\� �)ULWLOODULD� ELIORUD� YDU�� LQH]LDQD��� IUDJUDQW�IULWLOODU\� �)ULWLOODULD� OLOLDFHD��� 6DQ� 0DULQ� GZDUI� IOD[� �+HVSHUROLQRQ� FRQJHVWXP��� OHJHQHUH��/HJHQHUH� OLPRVD���&U\VWDO�6SULQJV� OHVVLQJLD� �/HVVLQJLD� DUDFKQRLGHD���ZRROO\�KHDGHG� OHVVLQJLD��/HVVLQJLD� KROROHXFD��� UREXVW� PRQDUGHOOD� �0RQDUGHOOD� YLOORVD� VVS�� JORERVD��ZKLWH�UD\HG�SHQWDFKDHWD� � �3HQWDFKDHWD� EHOOLGLIORUD��� KDLUOHVV� SRSFRUQ�IORZHU� �3ODJLRERWKU\V� JODEHU��� 6DQ�)UDQFLVFR� FDPSLRQ� �6LOHQH� YHULFXQGD��� DQG� FDSHU�IUXLWHG� WURSLGRFDUSXP� �7URSLGRFDUSXP�FDSSDULGHXP���)XWXUH�VXUYH\V�IRU�WKHVH�VSHFLHV�DUH�QRW�ZDUUDQWHG����)RXQWDLQ� WKLVWOH� )HGHUDO�/LVWLQJ� 6WDWXV��(QGDQJHUHG�� 6WDWH�/LVWLQJ� 6WDWXV�� �(QGDQJHUHG��&136�/LVW��%�� �7KLV�SHUHQQLDO�KHUE�RFFXUV�LQ�VHUSHQWLQH�VHHSV�LQ�YDOOH\�DQG�IRRWKLOO�JUDVVODQG�DQG�FKDSDUUDO�KDELWDWV���7KH�EORRPLQJ�SHULRG�H[WHQGV�IURP�-XQH�WKURXJK�2FWREHU���7KLV�VSHFLHV�LV�HQGHPLF� RQO\� WR�6DQ�0DWHR�&RXQW\�� �7KH�&1''%� UHSRUWV� ILYH� UHFRUGV�ZLWKLQ� WKH� TXDGUDQJOH�VHDUFK�DUHD��WKUHH�LQ�WKH�6DQ�0DWHR�TXDGUDQJOH�DQG�WZR�LQ�WKH�:RRGVLGH�TXDGUDQJOH���7KH�WKUHH�UHFRUGV� IURP� WKH�6DQ�0DWHR� DUH� DOO� QHDU� WKH�&U\VWDO� 6SULQJV�5HVHUYRLU� DQG� GDWH� IURP������ WR��������7KH�WZR�UHFRUGV�IURP�WKH�:RRGVLGH�TXDGUDQJOH�DUH�ERWK�QHDU�(GJHZRRG�&RXQW\�3DUN�DQG�GDWH� IURP� ����� DQG� ������ � $OO� RFFXUUHQFHV� H[FHSW� WKH� ����� UHFRUG� DUH� EHOLHYHG� WR� EH� H[WDQW��&1''%�������� �3RWHQWLDOO\�VXLWDEOH�KDELWDW�PD\�EH�SUHVHQW� LQ�WKH�YLFLQLW\�RI�6HDUVYLOOH�/DNH��7KLV�VSHFLHV�PD\�RFFXU�ZLWKLQ�WKH�EHG�DQG�EDQNV�RI�6DQ�)UDQFLVTXLWR�&UHHN�RQ�VLWH���6DQ�0DWHR�ZRROO\� VXQIORZHU�� � )HGHUDO� /LVWLQJ� 6WDWXV�� (QGDQJHUHG�� 6WDWH�/LVWLQJ� 6WDWXV��(QGDQJHUHG��&136�/LVW� �%�� � 7KLV� SHUHQQLDO� KHUE� RFFXUV� LQ� VHUSHQWLQLWH� VRLOV� LQ� FLVPRQWDQH�ZRRGODQG� KDELWDW�� RIWHQ� RQ� URDGFXWV�� � 7KH� EORRPLQJ� SHULRG� H[WHQGV� IURP�0D\� WR� -XQH�� 7KLV�VSHFLHV� LV� HQGHPLF� RQO\� WR� 6DQ�0DWHR� &RXQW\�� � 7KH� &1''%� UHSRUWV� WZR� UHFRUGV� ZLWKLQ� WKH�TXDGUDQJOH�VHDUFK�DUHD��RQH�LQ�WKH�6DQ�0DWHR�TXDGUDQJOH�DQG�RQH�LQ�WKH�/D�+RQGD�TXDGUDQJOH��7KH�6DQ�0DWHR�TXDGUDQJOH�UHFRUG��GDWLQJ�IURP�������LV�RQ�&U\VWDO�6SULQJ�5RDG�IURP�WKH�(XJHQH�$��'RUDQ�%ULGJH�HDVWZDUG�SDVW�:RRGULGJH�5RDG���7KH�/D�+RQGD�TXDGUDQJOH�UHFRUG��GDWLQJ�IURP������� � LV�EHOLHYHG�H[WLUSDWHG��EXW�ZDV� VRXWKZHVW�RI�/D�+RQGD�RQ� WKH� URDG� WR�3HVFDGHUR�%HDFK��&1''%�������� �3RWHQWLDOO\�VXLWDEOH�KDELWDW�PD\�EH�SUHVHQW� LQ�WKH�YLFLQLW\�RI�6HDUVYLOOH�/DNH��7KLV�VSHFLHV�PD\�RFFXU�ZLWKLQ�WKH�EDQNV�RI�6DQ�)UDQFLVTXLWR�&UHHN�RQ�VLWH��
�'XGOH\¶V�ORXVHZRUW���)HGHUDO�/LVWLQJ�6WDWXV���1RQH��6WDWH�/LVWLQJ�6WDWXV���5DUH��&136�/LVW��%���7KLV�SHUHQQLDO�KHUE�RFFXUV�LQ�PDULWLPH�FKDSDUUDO��GHHS��VKDG\�ZRRGV�RI�ROGHU�FRDVW�UHGZRRG�IRUHVW��DQG�YDOOH\�DQG�IRRWKLOO�JUDVVODQGV��7KH�EORRPLQJ�SHULRG�H[WHQGV�IURP�$SULO�WKURXJK�-XQH��7KH� UDQJH� RI� WKLV� VSHFLHV� LQFOXGHV� 0RQWHUH\�� 6DQWD� &UX]�� 6DQ� /XLV� 2ELVSR�� DQG� 6DQ� 0DWHR�FRXQWLHV�� �7KH�&1''%�UHSRUWV� WZR�UHFRUGV�ZLWKLQ� WKH�TXDGUDQJOH�VHDUFK�DUHD�� LQ� WKH�0LQGHJR�
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+LOO�TXDGUDQJOH���7KH�ILUVW�UHFRUG�LV�IRU�PXOWLSOH�FRORQLHV�ZLWKLQ�3RUWROD�6WDWH�3DUN�DORQJ�3HWHUV�&UHHN�DQG�SURFHHGLQJ�VRXWK�WRZDUG�,YHUVRQ�&UHHN��7KH�VHFRQG�UHFRUG�LV�IRU�DQ�RFFXUUHQFH�QHDU�3RUWROD�6WDWH�3DUN���3RWHQWLDOO\�VXLWDEOH�KDELWDW�PD\�EH�SUHVHQW�LQ�WKH�YLFLQLW\�RI�6HDUVYLOOH�/DNH��7KLV�VSHFLHV�PD\�RFFXU�ZLWKLQ�WKH�EDQNV�RI�6DQ�)UDQFLVTXLWR�&UHHN�RQ�VLWH���6DQWD�&ODUD�UHG�ULEERQV���)HGHUDO�/LVWLQJ�6WDWXV���1RQH��6WDWH�/LVWLQJ�6WDWXV���1RQH��&136�/LVW� ��� � 7KLV� DQQXDO� KHUE� RFFXUV� LQ� FLVPRQWDQH� ZRRGODQGV�� SDUWLFXODUO\� RQ� VORSHV� DQG� LQ�GUDLQDJHV�� 7KH� EORRPLQJ� SHULRG� H[WHQGV� IURP� $SULO� WKURXJK� -XO\�� 7KH� UDQJH� RI� WKLV� VSHFLHV�LQFOXGHV�$ODPHGD�DQG�6DQWD�&ODUD�FRXQWLHV���7KH�&1''%�KDV�QR�UHFRUGV�IRU�WKLV�VSHFLHV�ZLWKLQ�WKH�TXDGUDQJOH�VHDUFK�DUHD�EHFDXVH�WKH�VSHFLHV�ZDV�UHFHQWO\�GRZQOLVWHG�IURP�&136�/LVW��%�WR�&136�/LVW� �� �&')*�������� �7KH�&1''%�GRHV� QRW� WUDFN� OLVW� �� SODQWV�� �+RZHYHU�� SRWHQWLDOO\�VXLWDEOH�KDELWDW�PD\�EH�SUHVHQW�LQ�WKH�YLFLQLW\�RI�6HDUVYLOOH�/DNH��7KLV�VSHFLHV�PD\�RFFXU�ZLWKLQ�WKH�EDQNV�RI�6DQ�)UDQFLVTXLWR�&UHHN�RQ�VLWH���:HVWHUQ� OHDWKHUZRRG�� �)HGHUDO�/LVWLQJ�6WDWXV�� �1RQH��6WDWH�/LVWLQJ�6WDWXV�� �1RQH��&136�/LVW��%���7KLV�GHFLGXRXV�VKUXE�RFFXUV�LQ�D�YDULHW\�RI�KDELWDWV�LQFOXGLQJ�FLVPRQWDQH�DQG�ULSDULDQ�ZRRGODQG�� SUHIHUDEO\� RQ� PRLVW�� VKDG\� VORSHV�� 7KH� EORRPLQJ� SHULRG� H[WHQGV� IURP� -DQXDU\�WKURXJK�$SULO��7KH� UDQJH�RI� WKLV� VSHFLHV� LQFOXGHV�$ODPHGD��&RQWUD�&RVWD��0DULQ��6DQWD�&ODUD��6DQ�0DWHR��DQG�6RQRPD�FRXQWLHV��7KH�&1''%�KDV�QLQH�UHFRUGV�ZLWKLQ� WKH�TXDGUDQJOH�VHDUFK�DUHD�� LQ� WKH� &XSHUWLQR�� /D� +RQGD�� 0LQGHJR� +LOO�� 0RXQWDLQ� 9LHZ�� 3DOR� $OWR�� DQG� :RRGVLGH�TXDGUDQJOHV�� � 7KH� PRVW� UHFHQW� RFFXUUHQFH� UHFRUGV� DUH� WKUHH� IURP� ����� ZLWKLQ� WKH� (DVWZRRG�&RXQW\� 3DUN�� LQ� WKH�:RRGVLGH� TXDGUDQJOH�� � 7ZR� KLVWRULF� UHFRUGV� H[LVW� ZLWKLQ� WKH� 3DOR� $OWR�TXDGUDQJOH���RQH��IURP�������RI�DQ�RFFXUUHQFH�RQ�D�KLOOVLGH�QHDU�WKH�VRXWK�VLGH�RI�6HDUVYLOOH�/DNH�DQG� WKH� VHFRQG�� IURP� ������ RI� DQ� RFFXUUHQFH� DORQJ� /RV� 7UDQFRV� &UHHN� ZLWKLQ� 6WDQIRUG�8QLYHUVLW\�� �3RWHQWLDOO\� VXLWDEOH�KDELWDW�PD\�EH�SUHVHQW� LQ� WKH�YLFLQLW\�RI�6HDUVYLOOH�/DNH��7KLV�VSHFLHV�PD\�RFFXU�ZLWKLQ�WKH�EDQNV�RI�6DQ�)UDQFLVTXLWR�&UHHN�RQ�VLWH����������)HGHUDOO\�/LVWHG�$QLPDO�6SHFLHV��%RWK�VWHHOKHDG�UDLQERZ�WURXW�DQG�&DOLIRUQLD�UHG�OHJJHG�IURJ�DUH�NQRZQ�WR�EH�SUHVHQW�LQ�SRUWLRQV�RI� 6DQ� )UDQFLVTXLWR� &UHHN� EHWZHHQ� 6HDUVYLOOH� 'DP� DQG�+LJKZD\� ����� � &DOLIRUQLD� UHG�OHJJHG�IURJV�KDYH�EHHQ�IRXQG�DORQJ�6DQ�)UDQFLVTXLWR�&UHHN�RQO\��EXW�WKHLU�EUHHGLQJ�DUHDV�KDYH�QRW�EHHQ�VSHFLILFDOO\� LGHQWLILHG�� �&RQYHUVHO\�� VWHHOKHDG� UDLQERZ� WURXW� KDYH� EHHQ� SUHYLRXVO\� VXUYH\HG� LQ�WZR�WULEXWDULHV��/RV�7UDQFRV�&UHHN�DQG�%HDU�&UHHN��ZKLFK�SURYLGH�FULWLFDO�VSDZQLQJ�KDELWDW�IRU�WKLV�VSHFLHV�LQ�WKH�6DQ�)UDQFLVTXLWR�ZDWHUVKHG���%RWK�RI�WKHVH�VSHFLHV�DUH�NQRZQ�IHGHUDOO\�OLVWHG�VSHFLHV�DQG�ZLOO�EH�GLVFXVVHG� LQ�6HFWLRQV���������DQG���������EHORZ��6XUYH\V� IRU� WKH�6HDUVYLOOH�5HVHUYRLU� �/DXQHU�DQG�6SDLQ�������� LQGLFDWHG� WKDW�QRQ�QDWLYH�SUHGDWRU\� VSHFLHV� �H�J��EXOOIURJV��EDVV��HWF���DUH�DEXQGDQW��DQG� WKHUHIRUH�&DOLIRUQLD� UHG�OHJJHG� IURJV�DUH�QRW�H[SHFWHG� WR�EUHHG� LQ�WKH� 6HDUVYLOOH� 5HVHUYRLU� FRPSOH[�� � %HFDXVH� RI� 6HDUVYLOOH� 'DP� DQG� RWKHU� GURS� VWUXFWXUHV��VWHHOKHDG�UDLQERZ�WURXW�DUH�DOVR�H[FOXGHG�IURP�WKHVH�ZDWHUV���+HQFH��WKLV�UHSRUW�ZLOO�GLVFXVV�WKH�GLVWULEXWLRQ�RI�WKHVH�WZR�VSHFLHV�LQ�6DQ�)UDQFLVTXLWR�&UHHN�DQG�LWV¶�WULEXWDULHV�EHORZ�6HDUVYLOOH�'DP������
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���������6WHHOKHDG�5DLQERZ�7URXW�������������(FRORJ\��5DLQERZ� WURXW� RFFXU� DV� ERWK� UHVLGHQW� ILVK� DQG� DV� ³VWHHOKHDG�´�ZKLFK�PLJUDWH� WR� DQG� IURP� WKH�RFHDQ� �DQDGURPRXV��� � :KHUH� DFFHVV� WR� WKH� RFHDQ� LV� DYDLODEOH�� WKH� IDVWHU� JURZWK� DQG� ODUJHU�SRWHQWLDO� VL]H� �DQG� HJJ� SURGXFWLRQ�� DW� UHSURGXFWLRQ� SURYLGHG� E\� WKH� RFHDQ� XVXDOO\� UHVXOW� LQ�VWHHOKHDG� GRPLQDWLQJ� WKH� SRSXODWLRQ�� �$ERYH� EDUULHUV� WKDW� DOZD\V� RU� UHJXODUO\� EORFN� XSVWUHDP�PLJUDWLRQ�� ILVK� WKDW�PLJUDWH� GRZQVWUHDP� UHPRYH�PRVW� RI� WKDW� WHQGHQF\� LQ� WKH� SRSXODWLRQ� WKDW�UHPDLQV� DERYH� WKH� EDUULHU�� � )HZ� ILVK� ZLWK� WKH� DQDGURPRXV� WUDLW� UHPDLQ�� � $IWHU� WKH� EDUULHU� LV�UHPRYHG�WKH�VSHHG�DW�ZKLFK�WKH�VWHHOKHDG�WUDLW�PD\�EHFRPH�GRPLQDQW�GHSHQGV�XSRQ�KRZ�TXLFNO\�VWHHOKHDG� DGXOWV� ZLOO� VWUD\� WR� WKH� QHZO\� DYDLODEOH� KDELWDW�� � ,I� VWHHOKHDG� UHJXODUO\� VSDZQ�LPPHGLDWHO\�EHORZ�WKH�EDUULHU��VRPH�ZLOO�UHDGLO\�FRQWLQXH�XSVWUHDP�RQFH�LW�LV�UHPRYHG���$GXOW� VWHHOKHDG� UHWXUQ� WR� WKHLU� UHDULQJ�VWUHDP�DIWHU� VSHQGLQJ�����RU�PRUH�\HDUV� LQ� WKH�RFHDQ�DW�OHQJWKV�RI����WR����LQFKHV���6RPH�VWUD\LQJ�RFFXUV��EXW��LI�SRVVLEOH��PRVW�ILVK�DSSDUHQWO\�VSDZQ�LQ�WKH�VDPH�VWUHDP�UHDFK�RU�WULEXWDU\�ZKHUH�WKH\�UHDUHG�DV�MXYHQLOHV���:DWHUIDOOV�DQG�RWKHU�QDWXUDO�DQG� PDQ�PDGH� EDUULHUV� WR� XSVWUHDP� PLJUDWLRQ� DUH� RIWHQ� LPSRUWDQW� IDFWRUV� LQ� VWHHOKHDG�GLVWULEXWLRQ�DQG�DEXQGDQFH���+RZHYHU��DGXOW�VWHHOKHDG�FDQ�PLJUDWH�TXLFNO\�GXULQJ�VWRUP�SHULRGV��DQG�WKH�PDMRULW\�RI�ILVK�FDQ�RIWHQ�JDLQ�DFFHVV�WR�XSVWUHDP�DUHDV�HYHQ�ZKHQ�IORZV�DUH�VXIILFLHQW�IRU�SDVVDJH�GXULQJ�RQO\� VPDOO�SRUWLRQV�RI� WKH�ZLQWHU�� ,Q�VWUHDPV�ZKHUH� WKH�PLJUDWLRQV�DUH� ORQJ�DQG�RU�GLIILFXOW�� ODUJHU�VWURQJHU�DGXOWV� WHQG� WR�EH�PRVW�FRPPRQ�� � ,Q�VWUHDPV�ZLWK�VKRUW�RU�HDV\�PLJUDWLRQV�PDQ\� DGXOWV� UHWXUQ� \RXQJHU� DQG� VPDOOHU�� EXW� SRWHQWLDOO\� UHWXUQ� WR� UHSURGXFH�PDQ\�WLPHV��D�WUDLW�WKDW�GLIIHUHQWLDWHV�VWHHOKHDG�IURP�SDFLILF�VDOPRQV����,Q�PRVW�FHQWUDO�FRDVW�VWUHDPV�D�PL[WXUH� RI� DGXOW� VL]HV� LV� SUHVHQW�� UHIOHFWLQJ� \HDU�WR�\HDU� GLIIHUHQFHV� LQ� WKH� VXFFHVV� RI� WKH� WZR�VWUDWHJLHV���6WHHOKHDG�VSDZQ��UHSURGXFH��E\�FRQVWUXFWLQJ�QHVWV�LQ�UHODWLYHO\�FOHDQ�SHD�WR�DSSOH�VL]HG�JUDYHOV��:KHUH�WKH�VWUHDPEHG�LV�VDQG\�RU�FRQWDLQV�ILQH�VLOWV�WKH�QHVWV�DUH�PRUH�OLNHO\�WR�EH�ZDVKHG�DZD\�E\�ODWHU�VWRUPV�RU�KDYH�WKH�HJJV�VPRWKHUHG�E\�ILQH�VHGLPHQWV�WKDW�EORFN�ZDWHU�DQG�R[\JHQ�IORZ�WKURXJK� WKH� QHVW�� � :KHUH� JUDYHOV� DUH� ODUJH� RU� YHU\� DQJXODU�� IHPDOH� VWHHOKHDG� KDYH� GLIILFXOW\�PRYLQJ�WKHP�WR�GLJ�VXFFHVVIXO�QHVWV��,Q�DGGLWLRQ��VXLWDEOH�JUDYHOV�PXVW�EH�ORFDWHG�DW�DSSURSULDWH�SRVLWLRQV�ZLWKLQ�WKH�FKDQQHO��ZKHUH�GHSWK�LV�VXIILFLHQW�WR�VXEPHUJH�WKH�ILVK�DQG�ZKHUH�ZDWHU�ZLOO�SHUFRODWH�WKURXJK�WKH�QHVW�WR�SURYLGH�R[\JHQ���*UDYHOV�DW�WKH�WDLO�FUHVW�RI�D�SRRO�ZLOO�EH�XVHG�IRU�VSDZQLQJ�� EXW� VLPLODU� JUDYHOV�ZLWKLQ� D� IODW�� VKDOORZ� ULIIOH�ZLOO� QRW�� � 6SDZQLQJ� ILVK� DOVR� SUHIHU�VLWHV�FORVH� WR�HVFDSH�FRYHU��VXFK�DV�XQGHUFXW�EDQNV�RU�GHHS�SRROV��VLWHV�ZLWKLQ� ORQJ�UHDFKHV�RI�VKDOORZ� KDELWDW� DUH� UDUHO\� XVHG�� � 6LQFH� D� VLQJOH� VXFFHVVIXO� QHVW� FDQ� SURGXFH� VHYHUDO� WKRXVDQG�ILQJHUOLQJV��VSDZQLQJ�KDELWDW�PD\�EH�VXIILFLHQW�WR�VDWXUDWH�WKH�VWUHDP�ZLWK�VPDOO�ILVK��HYHQ�ZKHUH�JUDYHOV� DUH� VFDUFH� RU� ZLGHO\� VFDWWHUHG� LQ� WKHLU� GLVWULEXWLRQ�� � $GXOW� VWHHOKHDG� PLJUDWLRQ� DQG�VSDZQLQJ�WDNHV�SODFH�IURP�-DQXDU\�WKURXJK�HDUO\�$SULO���1HZO\�KDWFKHG�VWHHOKHDG�WHQG�WR�VSUHDG�GRZQVWUHDP��DQG�E\�VXPPHU�MXYHQLOH�GLVWULEXWLRQ�DQG�DEXQGDQFH�XVXDOO\�UHIOHFWV�UHDULQJ�KDELWDW�FRQGLWLRQV� UDWKHU� WKDQ� FRQFHQWUDWLRQV� RI� VSDZQLQJ� DFWLYLW\�� �8SVWUHDP�GLVSHUVDO� E\� \RXQJ� ILVK�UDUHO\�RFFXUV��EHFDXVH�UHFHQWO\�HPHUJHG�IU\�DUH�WRR�VPDOO�WR�PRYH�XSVWUHDP�DJDLQVW�WKH�FXUUHQW�LQ�VSULQJ�� DQG� VKDOORZ� ULIIOHV� UHVWULFW� MXYHQLOH� XSVWUHDP�PRYHPHQW� LQ� VXPPHU�� � ,Q�PRVW� VWUHDPV�KRPH� UDQJHV� DUH� HVWDEOLVKHG�� DQG� OLWWOH� PRYHPHQW� RFFXUV� LQ� HLWKHU� GLUHFWLRQ�� E\� PLG� WR� ODWH�VXPPHU����
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-XYHQLOH�VWHHOKHDG�XVXDOO\�VSHQG���WR���\HDUV�LQ�IUHVK�ZDWHU�� �:KHUH�VWUHDP�IORZV�DUH�VWURQJ�LQ�VXPPHU�� DQG� LQVHFWV� DV� IRRG� DUH� DEXQGDQW�� VWHHOKHDG�PD\� JHW� ODUJH� HQRXJK� WR� HQWHU� WKH� RFHDQ�DIWHU� RQO\� RQH� \HDU� LQ� IUHVKZDWHU�� � ,Q� FHQWUDO� &DOLIRUQLD� VWUHDPV�� VXFK� KDELWDWV� DUH� PRVWO\�GRZQVWUHDP� RI� UHVHUYRLUV� �VXFK� DV� 6WHYHQV� &UHHN��� 7KHUH� WKH� DXJPHQWHG� VXPPHU� IORZV� IRU�VWUHDPEHG� SHUFRODWLRQ� SURYLGH� WKH� IDVW�ZDWHU� IHHGLQJ� ODQHV� DQG� KLJK� ULIIOH� LQVHFW� SURGXFWLRQ�QHHGHG�IRU�UDSLG�VWHHOKHDG�JURZWK��WKH�PRVW�HIILFLHQW�ZD\�IRU�VWHHOKHDG�WR�IHHG�LV�E\�VZLPPLQJ�LQ� SODFH� LQ� IDVW� ZDWHU� DQG� IHHGLQJ� RQ� LQVHFWV� GULIWLQJ� WR� WKHP�� � +RZHYHU�� LQ� PRVW� FHQWUDO�&DOLIRUQLD�VWUHDPV�VXPPHU�VWUHDP�IORZV�DUH�YHU\�ORZ�DQG�MXYHQLOH�VWHHOKHDG�JURZ�OLWWOH�LQ�PLG�WR�ODWH�VXPPHU���7KHUHIRUH��WKH\�XVXDOO\�UHTXLUH�WZR�\HDUV�WR�UHDFK�D�VL]H�VXIILFLHQW�WR�PLJUDWH�WR�WKH�RFHDQ�������2WKHU� IDFWRUV� WKDW� LPSDFW� IRRG� DQG� IHHGLQJ� DUH� LPSRUWDQW� LQ� FRQWUROOLQJ� VWHHOKHDG� JURZWK� DQG�DEXQGDQFH�� � $V� ZDWHU� WHPSHUDWXUH� LQFUHDVHV�� VR� GR� WKH� PHWDEROLF� GHPDQGV� DQG� DSSHWLWHV� RI�VWHHOKHDG�� � )LVK� UHTXLUH� WZLFH� DV�PXFK� IRRG� DW� ��� GHJUHHV� DV� WKH\� UHTXLUH� DW� ��� GHJUHHV�� � ,Q�ZDUPHU�VWUHDPV�VWHHOKHDG�DUH�FRQFHQWUDWHG�LQ�WKH�IHZ�IDVW�ZDWHU�KDELWDWV��ULIIOHV��KHDGV�RI�SRROV��FDSDEOH� RI� VXSSO\LQJ� WKHLU� KHDY\� IRRG� QHHGV�� +HDY\� VWUHDP� VKDGLQJ� NHHSV� WKH� ZDWHU� FRROHU��UHGXFLQJ�IRRG�GHPDQGV���EXW�DOVR�UHVWULFWV�DOJDO�JURZWK��DV�D�EDVH�RI�WKH�IRRG�FKDLQ��XOWLPDWHO\�UHGXFLQJ� LQVHFWV� DV� IRRG� IRU� MXYHQLOH� VWHHOKHDG�� � ,Q� DGGLWLRQ�� LQ� YHU\� VKDG\� KDELWDWV� ILVK� KDYH�GLIILFXOW\�VHHLQJ�DQG�FDSWXULQJ�IORDWLQJ�RU�GULIWLQJ�LQVHFWV���7XUELG��PXGG\��ZDWHU�DOVR�DIIHFWV�WKH�DELOLW\�RI�ILVK�WR�IHHG�RQ�GULIWLQJ�LQVHFWV��WKLV�SUREOHP�RFFXUV�SULPDULO\�LQ�ZLQWHU�DQG�VSULQJ�GXH�WR� VWRUP� UXQRII� RU� WXUELG� UHVHUYRLU� UHOHDVHV�� � 6LOW� DQG� VDQG� LQ� WKH� VWUHDPEHG� SURYLGH� XQVWDEOH�KDELWDWV�DQG�ILOO�FUHYLFHV�LQ�JUDYHOV�DQG�FREEOHV��WKHUHE\�UHGXFLQJ�LQVHFW�DQG�VWHHOKHDG�DEXQGDQFH�DQG�UHGXFLQJ�VWHHOKHDG�JURZWK���(VFDSH� RU� KLGLQJ� FRYHU�� SURYLGHG� E\� XQGHUFXW� EDQNV�� IDOOHQ� WUHHV�� DQG� ERXOGHUV� LV� DOVR� DQ�LPSRUWDQW� SDUW� RI� \HDU�URXQG� UHDULQJ� KDELWDW� IRU� MXYHQLOH� VWHHOKHDG�� HVSHFLDOO\� IRU� WKH� ODUJHU�\HDUOLQJ�ILVK���6WHHOKHDG�IHHGLQJ�LQ�VKDOORZ�ULIIOHV�DQG�UXQV�SUHIHU�RYHUKHDG�FRYHU��SURYLGHG�E\�VXUIDFH�WXUEXOHQFH�RU�RYHUKDQJLQJ�YHJHWDWLRQ�����6LQFH� MXYHQLOH� VWHHOKHDG� PXVW� VSHQG� �� RU� �� ZLQWHUV� LQ� WKH� VWUHDP�� RYHUZLQWHULQJ� KDELWDW� WKDW�SURWHFWV�WKHP�IURP�ZLQWHU�VWRUPV�LV�YHU\�LPSRUWDQW���,I�MXYHQLOH�VWHHOKHDG�FDQQRW�RYHUZLQWHU�IRU���RU���\HDUV�WKH\�PD\�QHYHU�UHDFK�VL]HV�VXIILFLHQW�IRU�RFHDQ�VXUYLYDO���7KHUHIRUH��WKH�DEXQGDQFH�RI�ODUJHU�� \HDUOLQJ� VWHHOKHDG� LV� D� JRRG� LQGH[� WR� WKH� TXDOLW\� RI� \HDUORQJ� KDELWDW� LQ�PRVW� VWUHDPV���'HHS�DQG�RU�FRPSOH[�SRROV�SURYLGH�RYHUZLQWHULQJ�KDELWDW��E\�VXSSO\LQJ�XQGHUFXW�EDQNV��ZRRG\�EDFNZDWHUV��FDOP�HGGLHV�DQG�RWKHU�UHIXJHV�IURP�VWRUP�IORZV���/DUJH�ORJMDPV�PD\�SURYLGH�FDOP�HGGLHV�DQG�SRFNHWV�HYHQ�GXULQJ�H[WUHPH�IORRGV��DQG�PD\�EH�FULWLFDOO\�YDOXDEOH�KDELWDW�IHDWXUHV�LQ�ZHW�\HDUV���0RVW�DGXOW�VWHHOKHDG�UHWXUQ�TXLFNO\�WR�WKH�RFHDQ�DIWHU�VSDZQLQJ�LQ�ZLQWHU���,Q�FRQWUDVW��MXYHQLOH�VWHHOKHDG� EHJLQ� WKHLU� SK\VLRORJLFDO� SUHSDUDWLRQ� IRU� HQWHULQJ� WKH� RFHDQ� �VPROWLQJ�� DQG� KDYH� D�FRQWLQXRXV��H[WHQGHG�PLJUDWLRQ�SHULRG� LQ� ODWH�0DUFK� WKURXJK�0D\�� �7KLV� ODWH�PLJUDWLRQ�DOORZV�WKHP� WR� IHHG� DQG� JURZ� RQH� DGGLWLRQDO� WLPH� GXULQJ� WKH� PRVW� SURGXFWLYH� WLPH� RI� WKH� \HDU��LQFUHDVLQJ� WKHLU�VL]H�DQG�SRWHQWLDO�RFHDQ�VXUYLYDO�� �+RZHYHU��$SULO�DQG�0D\�DUH�DOVR�D� WLPH�RI�UDSLGO\� GHFOLQLQJ� VWUHDPIORZV��PDNLQJ� GRZQVWUHDP� SDVVDJH� RYHU� VKDOORZ� ULIIOHV� RU� VHDVRQDOO\�GU\LQJ� VWUHDP� UHDFKHV� YHU\� ULVN\�� � /DUJHU� VWHHOKHDG� MXYHQLOHV� UHTXLUH� OHVV� DGGLWLRQDO� VSULQJ�JURZWK�DQG� WHQG� WR�PLJUDWH�HDUOLHU�� �)RU�PDQ\�GULHU�DQG�RU�XUEDQL]HG�FHQWUDO�FRDVW�VWUHDPV� WKH�
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RXWPLJUDWLRQ� SHULRG� LQ� VSULQJ� LV� WKH� PDMRU� ERWWOHQHFN� WR� PDLQWDLQLQJ� DEXQGDQW� DQG� SHUVLVWHQW�VWHHOKHDG�SRSXODWLRQV���$GXOW�DFFHVV�DQG�VSDZQLQJ�DQG�JRRG�UHDULQJ�KDELWDW�DUH�LQVXIILFLHQW�IRU�VWHHOKHDG�VXFFHVV�LI�VPROW�PLJUDWLRQV�DUH�EORFNHG�LQ�PRVW�\HDUV��������������'LVWULEXWLRQ��8SVWUHDP� RI� 6HDUVYLOOH� 'DP� WKHUH� LV� DERXW� ��PLOHV� RI� UHVLGHQW� UDLQERZ� WURXW� KDELWDW� LQ�&RUWH�0DGHUD�&UHHN�DQG�XS�WR���PLOHV�RI�UHVLGHQW�UDLQERZ�WURXW�KDELWDW�LQ�WKH�ORZHU�JUDGLHQW��OHVV�WKDQ�����VORSH��SRUWLRQV�RI�LWV�WULEXWDULHV���5HVLGHQW�WURXW�KDELWDW�PD\�DOVR�H[LVW�LQ�VRPH�RI�WKH�VWHHSHU�SRUWLRQV�RI�ERWK�&RUWH�0DGHUD�&UHHN�DQG�LWV�WULEXWDULHV��EXW�ILVK�PRYHPHQW�ZLWKLQ�WKH�YHU\�VWHHS�VHFWLRQV�ZRXOG�EH�GLIILFXOW�IROORZLQJ�GURXJKWV�WKDW�ZRXOG�GU\�PXFK�RI�WKH�VWUHDPEHG���3ULRU�WR�FRQVWUXFWLRQ� RI� 6HDUVYLOOH� 'DP� WKLV� UHVLGHQW� WURXW� KDELWDW� ZRXOG� KDYH� EHHQ� DFFHVVLEOH� WR�VWHHOKHDG���$GGLWLRQDO� UHVLGHQW� UDLQERZ� WURXW�KDELWDW� LQ� WKH�ZDWHUVKHG� LV�XSVWUHDP�RI� WKH�&DOLIRUQLD�:DWHU�6HUYLFH�'DP�RQ�XSSHU�%HDU�*XOFK� �LPPHGLDWHO\�XSVWUHDP�RI�+LJKZD\������ �$ERXW���PLOHV�RI�KDELWDW��ZLWK�PRUH�WKDQ�KDOI�RI�LW�XSVWUHDP�RI�D�QDWXUDO�VHULHV�RI�ZDWHUIDOOV��H[LVWV�DERYH�WKH�GDP����6WHHOKHDG� KDELWDW� LQ� WKH� ZDWHUVKHG� LV� GHSLFWHG� LQ� )LJXUH� ��� � 6WHHOKHDG� KDELWDW� LQFOXGHV� 6DQ�)UDQFLVTXLWR� &UHHN� IURP� 6HDUVYLOOH� 'DP� GRZQVWUHDP� LQ� ZHW� \HDUV� WR� DW� OHDVW� -XQLSHUR� 6HUUD�%RXOHYDUG��D�FKDQQHO�GLVWDQFH�RI�DERXW���ó�PLOHV���,Q�DGGLWLRQ��LQ�ZHW�\HDUV�VWHHOKHDG�XWLOL]H�DOO���ò�PLOHV�RI�%HDU�&UHHN��ô�PLOHV�RI�%HDU�*XOFK�� WKH�ORZHU���ò�PLOHV�RI�:HVW�8QLRQ�&UHHN�DQG�DERXW�����PLOH�RI�DFFHVVLEOH�KDELWDW�RQ�HDFK�RI�WZR�:HVW�8QLRQ�&UHHN�WULEXWDULHV��6TXHDOHU�DQG�0F*DUYH\� JXOFKHV�� � 2Q� /RV� 7UDQFRV� &UHHN� DERXW� �� ò� PLOHV� RI� VWHHOKHDG� KDELWDW� H[LVWV�GRZQVWUHDP�RI�WKH�6WDQIRUG�8QLYHUVLW\�GLYHUVLRQ�GDP���/DGGHULQJ�WKH�GDP�KDV�DOORZHG�VWHHOKHDG�DFFHVV� WR� DQ� DGGLWLRQDO� �� ò� PLOHV� RI� SRWHQWLDO� KDELWDW�� � +RZHYHU�� WKUHH� GLIILFXOW� EDUULHUV� WR�SDVVDJH�RFFXU�LQ�WKH�UHDFK��������������0LJUDWLRQ�%DUULHUV��2QH� PDQ�PDGH� EDUULHU� WR� DGXOW� VWHHOKHDG� PLJUDWLRQ� LV� SUHVHQW� LQ� WKH� ORZHU� UHDFK� RI� 6DQ�)UDQFLVTXLWR�&UHHN�� �7KH�EDUULHU�� D�FRQFUHWH�ZHLU�QHDU�(O�&DPLQR�5HDO�� LV� D� VLJQLILFDQW�EDUULHU�EHWZHHQ�VWRUPV��EXW�LV�SDVVDEOH�GXULQJ�SHDN�ZLQWHU�VWRUPV����������FIV�����7KH�ZHLU�DW�WKH�86*6�JDJH�XSVWUHDP�RI�-XQLSHUR�6HUUD�%OYG��)LJXUH����LV�SDVVDEOH�DW�VWRUP�IORZV���������FIV���SDVVDJH�FRXOG� EH� LPSURYHG� E\� PRYLQJ� VRPH� RI� WKH� ERXOGHUV� DW� WKH� GRZQVWUHDP� EDVH� RI� WKH� ZHLU� WR�LPSURYH� SRRO� GHSWK� DQG� K\GUDXOLF� FRQGLWLRQV� DW� WKH� EDVH�� �$� ORZ�GDP�ò�PLOH� GRZQVWUHDP�RI�3LHUV� /DQH� KDV� D� IXQFWLRQLQJ� �'HQLO�� ILVK� ODGGHU�� DQG� LV� QRW� D� EDUULHU� XQOHVV� GHEULV� EORFNV� WKH�ODGGHU�� � 6WHHS� DQG�RU� VKDOORZ� ULIIOHV� DQG� EHGURFN� FKXWHV� LQ� WKH� UHPDLQLQJ� SRUWLRQV� RI� WKH� 6DQ�)UDQFLVTXLWR�&UHHN�FKDQQHO�DUH�SUREDEO\�SDVVDEOH�DW�IORZV�RI���±���FIV���2YHUDOO��LW�LV�OLNHO\�WKDW�PRVW�DGXOW�VWHHOKHDG�DUH�DEOH�WR�DFFHVV�6DQ�)UDQFLVTXLWR�&UHHN�VSDZQLQJ�DQG�UHDULQJ�KDELWDWV�LQ�DYHUDJH� DQG� ZHW� \HDUV�� � (YHQ� LQ� GULHU� \HDUV� PDQ\� VWHHOKHDG� DGXOWV� SUREDEO\� VWLOO� FDQ� DFFHVV�VSDZQLQJ�DQG�UHDULQJ�KDELWDWV�E\�PLJUDWLQJ�GXULQJ�WKH�IHZ�ODUJH�VWRUPV��
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)LJXUH�����6WHHOKHDG�6SDZQLQJ�DQG�5HDULQJ�+DELWDW�
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$FFHVV� WR� WKH� DSSUR[LPDWHO\� �� PLOHV� RI� VWHHOKHDG� UHDULQJ� DQG� VSDZQLQJ� KDELWDW� LQ� WKH� %HDU�&UHHN�:HVW�8QLRQ�&UHHN�ZDWHUVKHG� LV� SUHVHQWO\�PRUH� SUREOHPDWLF� WKDQ� LQ� WKH� UHVW� RI� WKH� 6DQ�)UDQFLVTXLWR� &UHHN� :DWHUVKHG�� � 7KH� PRVW� GLIILFXOW� EDUULHU� LV� D� FRQFUHWH� GDP� RQO\� ���� PLOHV�XSVWUHDP�RI�6DQG�+LOO�5RDG��)LJXUH������7KH�GDP�LV�RQO\�����IHHW�KLJK�EXW�VSLOOV�WR�SRRO�RQO\��������� IHHW� GHHS� DW� WKH� EDVH� RI� WKH� GDP�� � 7KH�&DOLIRUQLD�'HSDUWPHQW� RI� )LVK� DQG�*DPH� DQG� WKH�ODQGRZQHU� UHPRYHG� D� FRQFUHWH� EORFN� EHORZ� WKH� GDP� DQG� DOVR� FRQVWUXFWHG� D� KLJK� IORZ� E\SDVV�DURXQG�WKH�GDP�LQ��������+RZHYHU��WKH�GDP�LV�VWLOO�WKH�ZRUVW�SDVVDEOH�EDUULHU�LQ�WKDW�ZDWHUVKHG��DQG�FDQ�EH�SDVVHG�RQO\�GXULQJ�KHDY\�VWRUP�IORZV�� � ,Q�SDVW�GU\�\HDUV� IHZ�DGXOW�VWHHOKHDG�ZHUH�OLNHO\� WR� QHJRWLDWH� WKH� GDP� DQG� DFFHVV� WKH� UHPDLQGHU� RI� WKH� ZDWHUVKHG�� LQ� WKRVH� \HDUV� PRVW�VSDZQLQJ�ZRXOG�OLNHO\�KDYH�RFFXUUHG�LQ�WKH�����PLOHV�RI�KDELWDW�EHWZHHQ�6DQ�)UDQFLVTXLWR�&UHHN�DQG�WKH�FRQFUHWH�GDP�� �7KH�GDP�VKRXOG�EH�PRGLILHG��E\�QRWFKLQJ�� LQ������WR�SURYLGH�IRU�DGXOW�SDVVDJH� GXULQJ� UHJXODU� ZLQWHU� IORZV�� � 2WKHU� EDUULHUV� LQ� WKH� %HDU� &UHHN�:HVW� 8QLRQ� &UHHN�ZDWHUVKHG�DUH�SDVVDEOH�DW�FRPPRQ�ZLQWHU�IORZV������FIV���ZLWK�WKH�H[FHSWLRQ�RI�WKH�FXOYHUW�DW�WKH�)R[�+ROORZ�5RDG�EULGJH��ZKLFK�ZRXOG�SUREDEO\�UHTXLUH��������FIV�IRU�SDVVDJH��WKDW�FXOYHUW�LV�SDVVDEOH�RQO\�GXULQJ�VWRUPV���$�VHULHV�RI�HDVLO\�SDVVHG�ZHLUV�DUH�SUHVHQW�RQ�/RV�7UDQFRV�&UHHN�QHDU�DQG�XQGHU�+LJKZD\������1R�RWKHU�VLJQLILFDQW�EDUULHUV�H[LVW�EHWZHHQ�WKH�PRXWK�DQG�WKH�6WDQIRUG�'LYHUVLRQ�DQG�ILVK�ODGGHU��5LIIOHV�DUH�SUREDEO\�SDVVDEOH� WR�DGXOW� ILVK�DW� IORZV�RI�����FIV��ZKLFK�VKRXOG�RFFXU� UHJXODUO\� LQ�DYHUDJH�DQG�ZHW�\HDUV���7KH�FKDQQHO�KDV�JHQHUDOO\�QDUURZHG�DQG�GHHSHQHG�VLQFH�������DQG�ZLGH��VKDOORZ�ULIIOHV�SURGXFHG�E\�WKH�-DQXDU\�DQG�0DUFK�VWRUPV�LQ������DUH�PRUH�HDVLO\�SDVVDEOH�QRZ��,Q� WKH� ���PLOHV� XSVWUHDP� RI� WKH� GLYHUVLRQ� DQG� ILVK� ODGGHU� WZR� FXOYHUWV� DQG� RQH� ROG� GDP� DUH�SUHVHQW���7KH\�UHVWULFW�SDVVDJH�WR�VWRUP�HYHQWV�RQO\���7KH� ELJJHVW� PLJUDWLRQ� SUREOHP� IRU� VWHHOKHDG� LQ� WKH� 6DQ� )UDQFLVTXLWR� &UHHN� ZDWHUVKHG� LV� WKH�SUREOHP�RI�GRZQVWUHDP�PLJUDWLRQ�RI�VPROWV� LQ�$SULO�DQG�0D\�� � ,Q�DOO�EXW� WKH�ZHWWHVW�\HDUV� WKH�ORZHUPRVW�UHDFKHV�RI�WKH�FUHHN��0LGGOHILHOG�5RDG�WR�6DQ�)UDQFLVFR�%D\��DUH�OLNHO\�WR�EH�GU\�RU�YHU\� VKDOORZ� GXULQJ�PXFK� RI� WKH�$SULO� WR�0D\� SHULRG�� � ,Q�PDQ\� \HDUV� D� ODUJH� SRUWLRQ� RI� WKH�PLJUDWLQJ� VPROWV� SUREDEO\� DUH� WUDSSHG� DQG� NLOOHG�� � ,Q� GULHU� \HDUV� IHZ� VPROWV� SUREDEO\�VXFFHVVIXOO\�PLJUDWH�� WKH� IHZ� VXFFHVVIXO� ILVK�ZRXOG� EH� WKRVH� ODUJHU� ILVK��ZKLFK�PLJKW�PLJUDWH�HDUOLHU�LQ�WKH�VSULQJ������������������6SDZQLQJ�+DELWDW���6SDZQLQJ� KDELWDW� LV� VFDUFH� LQ� SRUWLRQV� RI� WKH� 6DQ� )UDQFLVTXLWR� &UHHN� ZDWHUVKHG� �)LJXUH� ����+RZHYHU��HYHQ�LQ�UHDFKHV�ZLWK�OLWWOH�VXLWDEOH�VSDZQLQJ�KDELWDW��D�IHZ�VXLWDEOH�VLWHV�DUH�SUREDEO\�FDSDEOH� RI� VDWXUDWLQJ� WKH� DYDLODEOH� UHDULQJ� KDELWDW�� � ,Q� DGGLWLRQ�� IU\� GLVSHUVDO� IURP� XSVWUHDP�VSDZQLQJ� VLWHV�PD\� SURYLGH� DGGLWLRQDO� MXYHQLOHV� WR� XWLOL]H� DYDLODEOH� UHDULQJ� KDELWDW�� �7KH� RQO\�UHDFK� WKDW�DSSHDUV� WR� ODFN�VRPH�VXLWDEOH�VSDZQLQJ�KDELWDW� LV� WKH�VKRUW� UHDFK������PLOHV��RI�6DQ�)UDQFLVTXLWR�&UHHN�EHWZHHQ�6HDUVYLOOH�'DP�DQG�WKH�PRXWK�RI�%HDU�&UHHN���,Q�WKDW�UHDFK��WKH�GDP�KDV�EORFNHG�UHFUXLWPHQW�RI�QHZ�JUDYHOV�IURP�XSVWUHDP��DQG�IORRGV�VLQFH�WKH�FRQVWUXFWLRQ�RI�WKH�GDP�KDYH�JUDGXDOO\� UHPRYHG�PRVW�JUDYHOV�� � ,Q�DGGLWLRQ�� WKLV� UHDFK�FDQQRW� UHFHLYH�GRZQVWUHDP�GLVSHUVLQJ�VWHHOKHDG�IU\���,Q�����������WKH�UHDFK�EHWZHHQ�WKH�GDP�DQG�%HDU�&UHHN�KDG�YHU\�ORZ�WURXW�GHQVLWLHV�FRPSDUHG�WR�RWKHU�UHDFKHV�VDPSOHG�LQ�WKH�ZDWHUVKHG��GDWD�RI�$ODQ�/DXQHU����6RPH�DGXOW�VWHHOKHDG�PD\�UHJXODUO\�XVH�WKH�YHU\�PDUJLQDO�VSDZQLQJ�KDELWDW�LQ�WKH�UHDFK���+RZHYHU��WKH�
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KLJK�SHUFHQWDJH�RI�ODUJHU�ILVK�DPRQJ�WKRVH�FDSWXUHG�PD\�LQGLFDWH�WKDW�PDQ\��PRVW"��RI�WKH�ILVK�DUH�UHVLGHQW�UDLQERZ�WURXW�ZDVKHG�GRZQ�IURP�KDELWDW�XSVWUHDP�RI�6HDUVYLOOH�/DNH���,Q�6DQ�)UDQFLVTXLWR�&UHHN�EHWZHHQ�%HDU�&UHHN�DQG�-XQLSHUR�6HUUD�%RXOHYDUG�MXYHQXOH�GHQVLWLHV�DSSHDU�WR�EH�XQUHODWHG�WR�VSDZQLQJ�KDELWDW�DYDLODELOLW\���6XLWDEOH�VSDZQLQJ�JUDYHOV�DUH�FRPPRQ�LQ� WKH� ILUVW� ô� PLOH� GRZQVWUHDP� RI� %HDU� &UHHN� DQG� DJDLQ� EHWZHHQ� DERXW� ���� DQG� ���� PLOHV�GRZQVWUHDP�RI�%HDU�&UHHN��IURP�%RHWKLQJ�7UHH�IDUP�WR�:HEE�5DQFK����,Q�WKH�UHPDLQGHU�RI�WKH�FKDQQHO�EHWZHHQ�%HDU�&UHHN� DQG�/RV�7UDQFRV�&UHHN��EHGURFN�RXWFURSV� GRPLQDWH�PXFK�RI� WKH�VWUHDPEHG�� DQG� VSDZQLQJ� JUDYHOV� LQ� SURSHU� K\GUDXOLF� ORFDWLRQV� DUH� YHU\� VFDUFH� DQG� VFDWWHUHG��&REEOHV� WHQG� WR�GRPLQDWH� ULIIOHV�� VWHS�UXQV� DQG�SRRO� WDLO� FUHVWV�� � �'RZQVWUHDP�RI�/RV�7UDQFRV�&UHHN�VXLWDEOH�VSDZQLQJ�JUDYHOV�DUH�VLPLODUO\�YHU\� VFDUFH�� �&REEOHV�DUH�SUHVHQW� LQ� ULIIOHV�� UXQV�DQG�DW�WKH�WDLO�FUHVWV�RI�PRVW�SRROV���)LQHU�JUDYHOV�DUH�SUHVHQW�SULPDULO\�LQ�VORZHU��VLOW\�DUHDV�RI�JOLGHV� DQG� WKH� ODUJH� SRROV�� � 6LQFH� UHDULQJ� KDELWDW� LV� DOVR� VFDUFH�� HYHQ� UHDFKHV� ZLWK� OLPLWHG�VSDZQLQJ�KDELWDW�DUH�SUREDEO\�DEOH�WR�VDWXUDWH�WKDW�KDELWDW�ZLWK�VWHHOKHDG�IU\���6SDZQLQJ�KDELWDW�LV�FRPPRQ�LQ�/RV�7UDQFRV�&UHHN�DQG�LQ�WKH�ORZHU�UHDFK�RI�%HDU�&UHHN��)LJXUH������%RWK�VWUHDPV�SUREDEO\�SURYLGH�VRPH�IU\�IRU�VWUHWFKHV�RI�6DQ�)UDQFLVTXLWR�&UHHN�GRZQVWUHDP�RI�WKHLU�PRXWKV��������������5HDULQJ�+DELWDW��6WHHOKHDG�UHDULQJ�KDELWDW�LV�GHSLFWHG�LQ�)LJXUH���DQG�GHVFULEHG�EHORZ��5HDULQJ�KDELWDW�WKURXJKRXW�WKH�6DQ�)UDQFLVTXLWR�&UHHN�ZDWHUVKHG�LV�FRQVWUDLQHG�E\�YHU\�ORZ�ODWH�VXPPHU�VWUHDPIORZV��HYHQ�LQ�ZHW�\HDUV��� ,Q�6HSWHPEHU������SRUWLRQV�RI�:HVW�8QLRQ�&UHHN�DQG�PXFK�RI�%HDU�*XOFK�ZHUH�UHGXFHG� WR� LVRODWHG�SRROV�� �)ORZ�ZDV� FRQWLQXRXV� LQ�%HDU�&UHHN��EXW�ZDV�RQO\� DERXW����� FIV� DW�6DQG�+LOO�5RDG���/RV�7UDQFRV�&UHHN�IORZ�ZDV�RQO\�DERXW������FIV�DW�WKH�6WDQIRUG�'LYHUVLRQ�GDP��DQG�OHVV�WKDQ�����FIV�DW�+LJKZD\������� ,Q�GURXJKW�\HDUV�PXFK�RI�WKH�KDELWDW�LQ�WKHVH�VWUHDPV�LV�OLNHO\� WR�EH�GU\�E\� WKH� HQG�RI� VXPPHU�� � ,Q������PXFK�RI� WKH�6DQ�)UDQFLVTXLWR�&UHHN� FKDQQHO�EHWZHHQ� 6HDUVYLOOH� 'DP� DQG� %HDU� &UHHN� ZDV� GU\�� DV� ZDV� D� ò� PLOH� VWUHWFK� XSVWUHDP� RI� WKH�%RHWKLQJ�7UHH�)DUP��/DXQHU�DQG�6SDLQ���������6XUIDFH�IORZV�DUH�PRUH�OLNHO\�WR�EH�PDLQWDLQHG�LQ�UHDFKHV�ZKHUH�EHGURFN�IRUFHV�WKH�IORZ�WR�WKH�VXUIDFH��LQ�WKH�GHHS�DOOXYLDO�SRUWLRQV�RI�WKH�FKDQQHO�IORZ�ZLOO�EH�VXEVXUIDFH�GXULQJ�GURXJKWV�����:KHQ� VWUHDPIORZV� DUH� ORZ�� LQVHFW� SURGXFWLRQ� LV� VKDUSO\� UHGXFHG� DQG� FRQILQHG� SULPDULO\� WR�ULIIOHV�� UXQV� DQG� RWKHU� VKDOORZ�� IDVW� KDELWDWV�� � /RZ� VWUHDPIORZV� DOVR� UHGXFH� WKH� DELOLW\� RI�VWHHOKHDG� WR� IHHG� RQ� GULIWLQJ� LQVHFWV�� H[FHSW� LQ� IDVWHU� KDELWDWV� RU� DW� WKH� KHDGV� RI� SRROV�� � /RV�7UDQFRV�&UHHN�GRZQVWUHDP�RI�WKH�6WDQIRUG�'LYHUVLRQ�KDV�PRVWO\�D�FKDQQHO�JUDGLHQW�RI�����WR�����SHUFHQW���0XFK�RI�WKH�KDELWDW�LV�VWHHSHU��IDVWHU�ULIIOH�DQG�UXQ�KDELWDWV�OLNHO\�WR�VXSSRUW�PRGHUDWH�LQVHFW�SURGXFWLRQ�DQG�VWHHOKHDG�IHHGLQJ�HYHQ�XQGHU�ODWH�VXPPHU�IORZ�FRQGLWLRQV���0RVW�SRROV�DUH�VPDOO� DQG� KHDGV� RI� WKH� SRROV� DUH� DOVR� OLNHO\� WR� SURYLGH� GULIWLQJ� LQVHFWV� IRU� IHHGLQJ� MXYHQLOH�VWHHOKHDG�� �6LPLODUO\�� WKH� ORZHU�PLOH�RI�%HDU�&UHHN�KDV�D�JUDGLHQW�RI��� WR����SHUFHQW��ZLWK� WKH�ULIIOHV�� UXQV� DQG� VPDOO� SRROV� OLNHO\� WR� VXSSRUW� PRUH� DQG� IDVWHU�JURZLQJ� MXYHQLOH� VWHHOKHDG� LQ�VXPPHU���,Q�6DQ� )UDQFLVTXLWR�&UHHN� EHWZHHQ�6HDUVYLOOH�'DP�DQG� -XQLSHUR�6HUUD�%RXOHYDUG� WKH� FKDQQHO�JUDGLHQW� JHQHUDOO\� LV� RQO\� DERXW� ���� SHUFHQW�� H[FHSW� IRU� D� ���� PLOH� UHDFK� GRZQVWUHDP� RI� WKH�
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PRXWK� RI� /RV� 7UDQFRV� &UHHN�� ZKLFK� DYHUDJHV� ���� SHUFHQW� JUDGLHQW�� � 0RVW� RI� WKH� KDELWDW� LV�GRPLQDWHG�E\�ODUJH�SRROV��ZKLFK�SURYLGH�OLPLWHG�IHHGLQJ�RSSRUWXQLWLHV�IRU�VWHHOKHDG�LQ�VXPPHU��$V�PLJKW� EH� H[SHFWHG� E\� WKH� IODWWHU� JUDGLHQW��PRUH� VLOW� LV� DOVR� SUHVHQW� LQ� WKH� VXEVWUDWH� RI� 6DQ�)UDQFLVTXLWR� &UHHN�� IXUWKHU� UHGXFLQJ� DTXDWLF� LQVHFWV�� � 6LQFH� ZDWHU� WHPSHUDWXUHV� DUH� SUREDEO\�ZDUP���������GHJUHHV��LQ�VXPPHU�LQ�6DQ�)UDQFLVTXLWR�&UHHN��WKH�UHVXOWLQJ�KLJK�PHWDEROLF�UDWHV�RI� MXYHQLOH� VWHHOKHDG� SUREDEO\� UHVWULFW� VWHHOKHDG� WR� WKH� UHODWLYHO\� VFDUFH� ULIIOHV�� UXQV� DQG� SRRO�KHDGV�� ZKHUH� VXIILFLHQW� IRRG� LV� DYDLODEOH� WR� SUHYHQW� VWDUYDWLRQ�� � (YHQ� GXULQJ� -DQXDU\� �����HOHFWURVKRFN�VDPSOLQJ�DW�3LHUV�/DQH�DOPRVW�DOO�VWHHOKHDG�ZHUH�FDSWXUHG�LQ�IDVW�ZDWHU�KDELWDWV�����2QH�SDVV�HOHFWURVKRFNHU�VDPSOLQJ�LQ������������/DXQHU�DQG�6SDLQ�������/DXQHU�DQG�+ROWJULHYH������� DQG� GDWD� RI� /DXQHU�� ZDV� FRQFHQWUDWHG� SULPDULO\� LQ� SRROV�� � ,W� VKRZHG� ���� WLPHV� KLJKHU�DEXQGDQFH�RI�VPDOO�VWHHOKHDG��OHVV� WKDQ�����PP�ORQJ��LQ�/RV�7UDQFRV�DQG�%HDU�FUHHNV�WKDQ�LQ�6DQ�)UDQFLVTXLWR�&UHHN���0RVW�RI�WKHVH�ILVK�ZHUH�SUREDEO\�\RXQJ�RI�\HDU���7KH� ODUJH� SRROV� RQ� 6DQ� )UDQFLVTXLWR� &UHHN� GR� SURYLGH� KLJK� IORZ� UHIXJHV� IRU� VWHHOKHDG� WR�RYHUZLQWHU��ZKLFK�FDQ�UHVXOW�LQ�KLJKHU�VXUYLYDO�RI�\HDUOLQJ�ILVK���$ERXW�����RI�WKH�ILVK�FDSWXUHG�LQ�6DQ�)UDQFLVTXLWR�&UHHN�ZHUH�ODUJHU�WKDQ�����PP�DQG�ZHUH�\HDUOLQJ�DQG�ROGHU�VWHHOKHDG��GDWD�RI�$ODQ� /DXQHU��� � $EXQGDQFH� RI� WKHVH� ODUJHU� ILVK� ZDV� VLPLODU� WR� WKDW� RI� ORZHU� %HDU� &UHHN���+RZHYHU��HYHQ�WKHVH�ODUJHU�ILVK�ZHUH���WLPHV�DV�DEXQGDQW� LQ�/RV�7UDQFRV�&UHHN�VDPSOHV�DV� LQ�6DQ�)UDQFLVTXLWR�&UHHN���$OO�RI�WKH�VWUHDPV�LQ�WKH�6DQ�)UDQFLVTXLWR�&UHHN�ZDWHUVKHG�UXQ�WXUELG�ZLWK�VWRUP�IORZV��EXW�/RV�7UDQFRV� &UHHN�� ZLWK� D� UHODWLYHO\� XQGHYHORSHG� ZDWHUVKHG�� DSSHDUV� WR� FOHDU� PRVW� UDSLGO\� DIWHU�VWRUPV�DQG�KDV�UHODWLYHO\�FOHDQ�VXEVWUDWH����6DQ�)UDQFLVTXLWR�&UHHN�KDV�SURORQJHG���ZHHN��WXUELG�FRQGLWLRQV� IROORZLQJ� VWRUPV�� � 3DUW� RI� WKH� UHDVRQ� IRU� WKH� SURORQJHG� WXUELG� IORZV� PD\� EH� WKH�JUDGXDO� UHOHDVH� RI� VWRUP� ZDWHU� VWRUHG� LQ� 6HDUVYLOOH� /DNH�� � 7KH� HIIHFW� LV� VLPLODU� WR�� EXW� PXFK�ZHDNHU�WKDQ��WKDW�RI�UHVHUYRLUV�VXFK�DV�6WHYHQV�&UHHN�DQG�/H[LQJWRQ��ZKHUH�WXUELG�VWRUP�UXQRII�VWRUHG� LQ� WKH� UHVHUYRLUV� LV� UHOHDVHG� IRU� PRQWKV� LQ� ODWH� ZLQWHU� DQG� VSULQJ�� � 7KH� WXUELG� UXQRII�UHGXFHV�WKH�DELOLW\�RI�MXYHQLOH�VWHHOKHDG�WR�IHHG�DQG�JURZ�LQ�ODWH�ZLQWHU�DQG�VSULQJ������������5HG�/HJJHG�)URJ��7KH� &DOLIRUQLD� UHG�OHJJHG� IURJ� LV� WKH� ODUJHVW� QDWLYH� IURJ� LQ� &DOLIRUQLD� ZLWK� DGXOWV� REWDLQLQJ�OHQJWKV�RI��������� LQFKHV� ��������PLOOLPHWHUV�� IURP� WKH� WLS�RI� WKH� VQRXW� WR� WKH� UHDU�RI� WKH�YHQW��-HQQLQJV�DQG�+D\HV�����D��� �'RUVDOO\�� WKH�EDFNJURXQG�FRORU�DSSHDUV�EURZQ��JUD\��RU� UHGGLVK�EURZQ��QRUPDOO\�ZLWK�D�SDWWHUQ�RI�GDUN�IOHFNV�DQG�VSRWV��6WHEELQV���������7KH�GLVWULEXWLRQ�RI�UHG�RU�UHG�RUDQJH�SLJPHQW�LV�KLJKO\�YDULDEOH��EXW�XVXDOO\�UHVWULFWHG�WR�WKH�EHOO\�DQG�WKH�XQGHUVXUIDFHV�RI�WKH�WKLJKV��OHJV��DQG�IHHW��-HQQLQJV�DQG�+D\HV�����D����7KHUH�DUH�WZR�SURPLQHQW�IROGV�RI�VNLQ��GRUVRODWHUDO�IROGV��WKDW�UXQ�IURP�WKH�UHDU�RI�WKH�H\HV�WR�WKH�JURLQ��:ULJKW�DQG�:ULJKW���������7KH�JURLQ�KDV�D�GLVWLQFW�EODFN�PRWWOLQJ�RQ�D�ZKLWH�RU�\HOORZ�EDFNJURXQG���-XYHQLOH�IURJV�DUH���������LQFKHV��������PLOOLPHWHUV��IURP�WKH�WLS�RI�WKH�VQRXW�WR�WKH�UHDU�RI�WKH�YHQW�DQG�KDYH�WKH�VDPH�FRORUDWLRQ�DV�DGXOWV�H[FHSW�WKDW�WKH�GRUVRODWHUDO�IROGV�DUH�QRUPDOO\�\HOORZ�RU�RUDQJH�FRORUHG��HVSHFLDOO\�LQ�YHU\�\RXQJ�LQGLYLGXDOV��6WHEELQV���������/DUYDO�IURJV�UDQJH�IURP���������LQFKHV��������PLOOLPHWHUV��LQ�OHQJWK���<RXQJ�WDGSROHV�DUH�JHQHUDOO\�EODFNLVK�LQ�FRORU��DQG�JUDGXDOO\�FKDQJH�WR�D�EURZQ�EDFNJURXQG�FRORU�ZLWK�GDUNHU�PDUEOLQJ�RU�VSRWV��6WRUHU��������
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�����������(FRORJ\��$GXOW� &DOLIRUQLD� UHG�OHJJHG� IURJV� KDYH� EHHQ� REVHUYHG� WR� EUHHG� IURP� ODWH� 1RYHPEHU� WKURXJK�HDUO\�0D\�DIWHU�WKH�RQVHW�RI�ZDUP�UDLQV��6WRUHU�������-HQQLQJV�DQG�+D\HV�����D����0DOH�IURJV�W\SLFDOO\�FDOO�LQ�VPDOO�PRELOH�JURXSV�RI�����LQGLYLGXDOV�WKDW�DWWUDFW�IHPDOHV��-HQQLQJV�DQG�+D\HV�����D����)HPDOHV�PRYH�WRZDUG�WKH�FDOOLQJ�JURXSV�DQG�DPSOH[�D�PDOH���)ROORZLQJ�DPSOH[XV��WKH�IHPDOHV�PRYH�WR�RYLSRVLWLRQ�VLWHV�ZKHUH�WKH\�DWWDFK�DQ�HJJ�PDVV�RI�������������PRGHUDWH�VL]HG���������� PP� GLDPHWHU�� HJJV� WR� DQ� HPHUJHQW� YHJHWDWLRQ� EUDFH� VXFK� DV� WXOH� RU� FDWWDLO� VWDONV��JUDVVHV��RU�ZLOORZ�URRWV� MXVW�EHORZ�WKH�ZDWHU�VXUIDFH��6WRUHU�������/LYH]H\�DQG�:ULJKW���������7KHVH�RYLSRVLWLRQ�VLWHV�DUH�SUHVHQW�ZLWKLQ�WKH�EHGURFN�FRQWUROOHG�UHDFKHV��QRQ�XUEDQL]HG��RI�6DQ�)UDQFLVTXLWR�&UHHN���7KH�HJJ�PDVV�LV�DERXW�WKH�VL]H�RI�D�VRIWEDOO�DIWHU�LW�VZHOOV�ZLWK�ZDWHU�IRU����KRXUV�� �$IWHU�UHSURGXFWLRQ��PDOHV�XVXDOO\�UHPDLQ�DW� WKH�EUHHGLQJ�VLWHV�IRU�VHYHUDO�ZHHNV�EHIRUH�UHPRYLQJ� WR� IRUDJLQJ� KDELWDWV�� ZKLOH� IHPDOHV� LPPHGLDWHO\� UHPRYH� WR� WKHVH� IRUDJLQJ� KDELWDWV��-HQQLQJV��XQSXEO��GDWD������(PEU\RV�RI�&DOLIRUQLD�UHG�OHJJHG�IURJV�KDWFK�LQ�DERXW������GD\V�DIWHU�IHUWLOL]DWLRQ�DQG�UHVXOWLQJ�ODUYDH� ����������PP� WRWDO� OHQJWK�� UHTXLUH� ������PRQWKV� WR� DWWDLQ�PHWDPRUSKRVLV� DW� ������PP�WRWDO�OHQJWK��6WRUHU�������-HQQLQJV��XQSXEO��GDWD����/DUYDH�DUH�WKRXJKW�WR�JUD]H�RQ�DOJDH��EXW�WKH\�DUH�UDUHO\�REVHUYHG�LQ�WKH�ILHOG�EHFDXVH�WKH\�VSHQG�PRVW�RI�WKHLU�WLPH�FRQFHDOHG�LQ�VXEPHUJHQW�YHJHWDWLRQ� RU� GHWULWXV� �-HQQLQJV� DQG� +D\HV� ����D��� �0RVW� ODUYDH� PHWDPRUSKRVH� LQWR� MXYHQLOH�IURJV� �DW� ������ PP� WRWDO� OHQJWK�� EHWZHHQ� -XO\� DQG� 6HSWHPEHU�� DOWKRXJK� WKHUH� DUH� VFDWWHUHG�REVHUYDWLRQV�RI�RYHUZLQWHULQJ�ODUYDH�LQ�SHUHQQLDO�SRQGV�VXFK�DV�DW�WKH�DUERUHWXP�DW�*ROGHQ�*DWH�3DUN�LQ�6DQ�)UDQFLVFR��-HQQLQJV��XQSXEO��GDWD��RU�WKH�4XDUU\�3RQG�RI�WKH�6WDQIRUG�³'LVK´�DUHD�QHDU� 0DWDGHUR� &UHHN� �/DXQHU� DQG� +ROWJULHYH� ������� � 3RVW�PHWDPRUSKLF� IURJV� ZLWKLQ� 6DQ�)UDQFLVTXLWR� &UHHN� SUREDEO\� IHHG� RQ� D� ZLGH� YDULHW\� RI� LQYHUWHEUDWHV� LQFOXGLQJ� $PSKLSRGV��,VRSRGV�� 2UWKRSWHUD�� ,VRSWHUD�� +HPLSWHUD�� +RPRSWHUD�� 1HXURSWHUD�� &ROHRSWHUD�� /HSLGRSWHUD��'LSWHUD�� +\PHQRSWHUD�� $UDFKQLGV�� *DVWURSRGD�� DQG� JURZ� UDSLGO\� �6WHEELQV� ������ +D\HV� DQG�7HQQDQW�������%DOGZLQ�DQG�6WDQIRUG�������� �0RVW�PDOHV� UHDFK�VH[XDO�PDWXULW\� LQ���\HDUV�DQG�IHPDOHV� UHDFK� VH[XDO� PDWXULW\� LQ� �� \HDUV�� � +RZHYHU�� IURJV� RI� ERWK� VH[HV� PD\� UHDFK� VH[XDO�PDWXULW\�LQ���\HDU�LI�UHVRXUFHV�DUH�VXIILFLHQW��-HQQLQJV��XQSXEO��GDWD���RU�IURJV�PD\�WDNH�����\HDUV�WR� UHDFK�PDWXULW\� GXULQJ� H[WHQGHG� SHULRGV� RI� GURXJKW� �-HQQLQJV� DQG�+D\HV� ����D��� � %DVHG� RQ�OLPLWHG� ILHOG� GDWD�� &DOLIRUQLD� UHG�OHJJHG� IURJV� DSSHDU� WR� OLYH� DERXW� ����� \HDUV� LQ� WKH� ZLOG��-HQQLQJV�� XQSXEO�� GDWD��� � $GXOW� IURJV� DSSDUHQWO\� HDW� D�ZLGH� YDULHW\� RI� DQLPDO� SUH\� LQFOXGLQJ�LQYHUWHEUDWHV�� VPDOO� ILVKHV�� IURJV�� DQG� VPDOO�PDPPDOV� �+D\HV� DQG� 7HQQDQW� ������ $UQROG� DQG�+DOOLGD\�������� � ,Q� WKH�6DQ�)UDQFLVFR�%D\�$UHD�� LQFOXGLQJ�6DQ�)UDQFLVTXLWR�&UHHN��&DOLIRUQLD�UHG�OHJJHG�IURJV�DUH�SUREDEO\�DFWLYH�WKURXJKRXW�PRVW�WKH�\HDU�H[FHSW�IRU�WKH�FROGHVW�SRUWLRQV�RI�WKH�ZLQWHU�ZKHQ�WHPSHUDWXUHV�GLS�EHORZ�IUHH]LQJ���&DOLIRUQLD� UHG�OHJJHG� IURJV�KDYH�EHHQ�REVHUYHG� LQ� D�QXPEHU�RI� DTXDWLF� DQG� WHUUHVWULDO� KDELWDWV�WKURXJKRXW� WKHLU� KLVWRULF� UDQJH�� � /DUYDH�� MXYHQLOHV�� DQG� DGXOW� IURJV� KDYH� EHHQ� FROOHFWHG� IURP�QDWXUDO� ODJRRQV�� GXQH�SRQGV�� SRROV� LQ�RU�QH[W� WR� VWUHDPV�� VWUHDPV��PDUVKODQGV�� VDJ�SRQGV�� DQG�VSULQJV�� DV�ZHOO� DV�KXPDQ�FUHDWHG� VWRFNSRQGV�� VHFRQGDU\� DQG� WHUWLDU\� VHZDJH� WUHDWPHQW�SRQGV��ZHOOV�� FDQDOV�� JROI�FRXUVH�SRQGV�� LUULJDWLRQ�SRQGV�� VDQG�DQG�JUDYHO�SLWV� �FRQWDLQLQJ�ZDWHU��� DQG�ODUJH�UHVHUYRLUV��-HQQLQJV���������,Q�6DQWD�&ODUD�&RXQW\��IURJV�KDYH�EHHQ�REVHUYHG�LQ�DOO�RI�WKH�DERYH�H[FHSW�QDWXUDO�ODJRRQV�DQG�GXQH�SRQGV���:LWKLQ�6DQ�)UDQFLVTXLWR�&UHHN��IURJV�KDYH�EHHQ�REVHUYHG�LQ�SRROV�LQ�WKH�VWUHDP�SURSHU���7KH�NH\�WR�WKH�SUHVHQFH�RI�IURJV�LQ�WKHVH�KDELWDWV�LV�WKH�
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SUHVHQFH� RI� SHUHQQLDO� �RU� QHDU� SHUHQQLDO�� ZDWHU� DQG� WKH� JHQHUDO� ODFN� RI� LQWURGXFHG� DTXDWLF�SUHGDWRUV�VXFK�DV�FHQWUDUFKLG�ILVKHV��H�J���ODUJHPRXWK�EDVV��JUHHQ�VXQILVK��DQG�EOXHJLOO���FUD\ILVK��DQG�EXOOIURJV��DV�GLVFXVVHG�EHORZ���$V�ORQJ�DV�WKHUH�LV�VWDQGLQJ�ZDWHU�SUHVHQW�RI�DW�OHDVW�VHYHUDO�LQFKHV�LQ�GHSWK�DQG�LQWURGXFHG�DTXDWLF�SUHGDWRUV�DUH�UDUH�RU�QRQH[LVWHQW��UHG�OHJJHG�IURJV�PD\�EH�SUHVHQW�� � ,I� WKH�DTXDWLF�KDELWDW�IDYRUV�WKH�LQWURGXFHG�DTXDWLF�SUHGDWRUV�� WKHQ�LW� LV�VXJJHVWHG�WKDW�UHG�OHJJHG� IURJV� ZLOO� SUREDEO\� GLVDSSHDU� RYHU� WLPH� XQOHVV� WKHUH� LV� D� QHDUE\� EUHHGLQJ� VLWH�DYDLODEOH�IRU�WKLV�IURJ�WKDW�H[FOXGHV�WKH�LQWURGXFHG�SUHGDWRUV���7KH�KDELWDWV�REVHUYHG�WR�FRQWDLQ�WKH�ODUJHVW�GHQVLWLHV�RI�UHG�OHJJHG�IURJV�DUH�DVVRFLDWHG�ZLWK�GHHS�ZDWHU�SRROV�����LQFKHV�>�!����PHWHUV@�GHHS��ZLWK�VWDQGV�RI�RYHUKDQJLQJ�ZLOORZV�DQG�DQ�LQWHUPL[HG�IULQJH�RI�FDWWDLOV��WXOHV��RU�VHGJHV� �+D\HV� DQG� -HQQLQJV� ������� � +RZHYHU�� &DOLIRUQLD� UHG�OHJJHG� IURJV� KDYH� DOVR� EHHQ�REVHUYHG� WR� LQKDELW� VWRFNSRQGV�� VHZDJH� WUHDWPHQW� SRQGV�� DQG� DUWLILFLDO� � FRQFUHWH�� SRROV�FRPSOHWHO\� GHYRLG� RI� YHJHWDWLRQ� �6WRUHU� ������ -HQQLQJV�� XQSXEO�� GDWD��� �&RQWLQXHG� VXUYLYDO� RI�IURJV� LQ�DOO�DTXDWLF�KDELWDWV�VHHPV� WR�EH�EDVHG�RQ� WKH�FRQWLQXHG�SUHVHQFH�RI�SRQGV��VSULQJV��RU�SRROV� WKDW� DUH� GLVMXQFW� IURP� SHUHQQLDO� VWUHDPV�� � 6XFK� KDELWDWV� SURYLGH� WKH� FRQWLQXHG� EDVLV� IRU�VXFFHVVIXO�UHSURGXFWLRQ�DQG�UHFUXLWPHQW�\HDU�DIWHU�\HDU�LQWR�QHDUE\�GUDLQDJHV�WKDW�PD\�ORVH�IURJ�SRSXODWLRQV�GXH�WR�VWRFKDVWLF�HYHQWV�VXFK�DV�H[WUHPH�IORRGLQJ�RU�GURXJKWV���7KHVH�GLVMXQFW�SRQGV�PD\�EH� SUHVHQW�ZLWKLQ� WKH�6DQ�)UDQFLVTXLWR�&UHHN� IORRGSODLQ�� KRZHYHU�� UHG�OHJJHG� IURJV� KDYH�RQO\�EHHQ�REVHUYHG�LQ�ZLWKLQ�VWUHDP�SRROV���,Q� ODJRRQ�V\VWHPV�DQG�EUDFNLVK�ZDWHU�HQYLURQPHQWV�� ILHOG�DQG� ODERUDWRU\�REVHUYDWLRQV� LQGLFDWH�WKDW�&DOLIRUQLD�UHG�OHJJHG�IURJV�FDQQRW�VXFFHVVIXOO\�UHSURGXFH�DW�VDOLQLWLHV�!���Å��ODUYDH�FDQQRW�VXUYLYH� LQ� VDOLQLWLHV�!���Å��DQG� MXYHQLOH�DQG�DGXOW� IURJV�DYRLG�VDOLQLWLHV�!���Å��-HQQLQJV�DQG�+D\HV�������-HQQLQJV��XQSXEO��GDWD����7KXV��IURJV�DUH�ODUJHO\�UHVWULFWHG�WR�IUHVKZDWHU�DQG�VOLJKWO\�EUDFNLVK�ZDWHU�KDELWDWV�� �+RZHYHU��QR� UHG�OHJJHG� IURJV�KDYH�EHHQ�REVHUYHG�ZLWKLQ� WKH�DOOXYLDO�FRQWUROOHG�UHDFKHV�RI�6DQ�)UDQFLVTXLWR�&UHHN�ZKHUH�VDOLQLWLHV�PD\�UHDFK� WKHVH�YDOXHV��5R\VWRQ�+DQDPRWR�$OOH\�	�$EH\�HW�DO����������,W�LV�OLNHO\�WKDW�WKH�IURJV�ZHUH�KLVWRULFDOO\�SUHVHQW�LQ�WKLV�UHDFK�RI�WKH�FUHHN�EXW�KDYH�GLVDSSHDUHG�GR�WR�FKDQQHOL]DWLRQ�RI�DQG�XUEDQL]DWLRQ�QHDU�WKH�FUHHN���%HVLGHV�WKH�DTXDWLF�KDELWDWV��MXYHQLOH�DQG�DGXOW�&DOLIRUQLD�UHG�OHJJHG�IURJV�KDYH�EHHQ�REVHUYHG�LQ�DUHDV�RI�ULSDULDQ�YHJHWDWLRQ��XVXDOO\�ZLWKLQ�D�IHZ�PHWHUV�RI�WKH�ZDWHU¶V�HGJH���)URJV�KDYH�EHHQ�IRXQG� XWLOL]LQJ� VPDOO�PDPPDO� EXUURZV� �RIWHQ� LQ� RU� XQGHU� YHJHWDWLRQ��� ZLOORZ� URRW�ZDGV�� DQG�KLGLQJ� XQGHU� ROG� ERDUGV� DQG� RWKHU� GHEULV� ZLWKLQ� WKH� ULSDULDQ� ]RQH� �-HQQLQJV�� SHUV�� REV����2EVHUYDWLRQV� RI� UHG�OHJJHG� IURJV�ZLWKLQ� 6DQ� )UDQFLVTXLWR�&UHHN� KDYH� EHHQ� UHVWULFWHG� WR� VWHHS�VHFWLRQV� RI� FUHHN� EDQN�RU� LQ� YHJHWDWLRQ� DORQJ� WKH�ZDWHU¶V� HGJH� �/DXQHU� DQG�+ROWJULHYH� �������-XYHQLOH�IURJV�DUH�RIWHQ�REVHUYHG�VXQQLQJ�WKHPVHOYHV�GXULQJ�WKH�GD\�LQ�WKH�ZDUP��VXUIDFH�ZDWHU�OD\HU�DVVRFLDWHG�ZLWK�IORDWLQJ�DQG�VXEPHUJHG�YHJHWDWLRQ��+D\HV�DQG�7HQQDQW���������$GXOW�IURJV�DUH�ODUJHO\�QRFWXUQDO�DQG�DUH�NQRZQ�WR�VLW�RQ�VWUHDP�EDQNV�RU�RQ�WKH�ORZ�KDQJLQJ�OLPEV�RI�ZLOORZ�WUHHV�RYHU�SRROV�RI�ZDWHU�ZKHUH�WKH\�FDQ�GHWHFW�VPDOO�PDPPDO�SUH\��+D\HV�DQG�7HQQDQW�������-HQQLQJV� DQG� +D\HV� ����D��� � 7KLV� EHKDYLRU� LV� FRQVLVWHQW� ZLWK� REVHUYDWLRQV� PDGH� ZLWKLQ� 6DQ�)UDQFLVTXLWR�&UHHN��/DXQHU�DQG�+ROWJULHYH���������5DGLR�WHOHPHWU\�VWXGLHV�FRQGXFWHG�LQ�ODJRRQV�DQG�WKH�ORZHU�SRUWLRQV�RI�VWUHDPV�DORQJ�WKH�&HQWUDO�&RDVW� RI�&DOLIRUQLD� VKRZ� WKDW� DGXOW� UHG�OHJJHG� IURJV�ZLOO�PRYH�ZLWKLQ� WKH� ULSDULDQ� ]RQH� IURP�ZHOO�YHJHWDWHG� DUHDV� WR� SRROV� RI� ZDWHU� WR� K\GUDWH� GXULQJ� SHULRGV� RI� WLPH� ZKHQ� PDQ\� RI� WKH�&HQWUDO� &RDVW� VWUHDPV� DUH� GU\� H[FHSW� IRU� LVRODWHG� SRROV� �5DWKEXQ� HW� DO�� ������� � 'XULQJ� ZHW�SHULRGV� �HVSHFLDOO\� LQ� WKH� ZLQWHU� DQG� HDUO\� VSULQJ� PRQWKV��� UHG�OHJJHG� IURJV� FDQ� PRYH� ORQJ�
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GLVWDQFHV��H�J�����PLOH�>����NP@��EHWZHHQ�DTXDWLF�KDELWDWV��RIWHQ�RYHU�DUHDV�WKDW�DUH�FRQVLGHUHG�WR�EH� XQVXLWDEOH� IRU� IURJV� �H�J��� URDGV�� RSHQ� ILHOGV�� FURSODQGV�� HWF���� � 6XFK� DFWLYLWLHV� FDQ� UHVXOW� LQ�IURJV�HQGLQJ�XS�LQ�LVRODWHG�DTXDWLF�KDELWDWV�ZHOO�DZD\�IURP�WKH�QHDUHVW�NQRZQ�IURJ�SRSXODWLRQV��6XFK�PRYHPHQW�RYHU�XSODQG�DUHDV�LV�EHVW�GRFXPHQWHG�LQ�PHVLF�FRDVWDO�DUHDV���+RZHYHU��WKLV�W\SH�RI�PRYHPHQW�PD\���&DOLIRUQLD�UHG�OHJJHG�IURJV�DUH�HDWHQ�E\�D�ZLGH�YDULHW\�RI�QDWXUDO�SUHGDWRUV�GXULQJ�HDFK�RI�WKHLU�OLIH� VWDJHV�� � .QRZQ� SUHGDWRUV� LQFOXGH�� EODFN�FURZQHG� QLJKW� KHURQV� �1\FWLFRUD[� Q\FWLFRUD[���ELWWHUQV��%RWDXUXV�OHQWLJLQRVXV���UDFFRRQV��DQG�JDUWHU�VQDNHV��7KDPQRSKLV�VSS�����%XOOIURJV��DQG�LQWURGXFHG�FHQWUDUFKLG�ILVKHV�DUH�DOVR�VXVSHFWHG�WR�SUH\�RQ�UHG�OHJJHG�IURJV��-HQQLQJV�DQG�+D\HV�����D������E��VHH�EHORZ����-XYHQLOH�DQG�DGXOW�IURJV�PD\�DOVR�VWLOO�EH�WDNHQ�IURP�WLPH�WR�WLPH�E\�KXPDQV��HVSHFLDOO\�FKLOGUHQ��DOWKRXJK�VXFK�DFWLYLWLHV�DUH�WKRXJKW�WR�EH�UDUH��0LOOHU�HW�DO���������������������'LVWULEXWLRQ��7KH� SUHVHQW� UDQJH� RI� WKH�&DOLIRUQLD� UHG�OHJJHG� IURJ� H[WHQGV� IURP� 6KDVWD� &R�� VRXWK� DORQJ� WKH�FRDVWDO� FRXQWLHV� WR� WKH� 0H[LFDQ� ERUGHU�� � :LWKLQ� WKH� %D\� $UHD� DQG� LQ� SDUWLFXODU�� 6DQ� 0DWHR�&RXQW\��WKH�&DOLIRUQLD�UHG�OHJJHG�IURJ�LV�GLVWULEXWHG�LQ�WKH�IRRWKLOO�DQG�PRXQWDLQ�UDQJHV�EXW�KDV�HVVHQWLDOO\�GLVDSSHDUHG�IURP�WKH�XUEDQL]HG�ORZODQG�DUHDV�DQG�WKH�EUDFNLVK�PDUVKODQGV�ERUGHULQJ�6DQ�)UDQFLVFR�%D\��+��7��+DUYH\�	�$VVRFLDWHV���������&DOLIRUQLD�UHG�OHJJHG�IURJ�GLVWULEXWLRQ�ZLWKLQ�WKH�XSSHU�ZDWHUVKHG�RI�6DQ�)UDQFLVTXLWR�&UHHN�LV�FRQFHQWUDWHG�DW�WKH�IROORZLQJ���UHDFKHV�RI�WKH�FUHHN��)LJXUH��������IURP�WKH�'HQQLV�0DUWLQ�+RXVH�VLWH�GRZQVWUHDP�WR�WKH�QRUWKZHVW�HGJH�RI�WKH�7UHHODQG�1XUVHU\�����WKH�VRXWKHDVW�HQG�RI�7UHHODQG�GRZQVWUHDP� DSSUR[LPDWHO\� ����PHWHUV�� DQG� ��� DW�:HEE�5DQFK� �/DXQHU� DQG�+ROWJULHYH� �������:LWKLQ�WKHVH�UHDFKHV�RI�FUHHN��DOPRVW�DOO�UHG�OHJJHG�IURJ�REVHUYDWLRQV�ZHUH�DW�RU�QHDU�SRROV��ZLWK�PRVW�SRROV�EHLQJ�DW�RU�JUHDWHU�WKDQ���PHWHU�GHHS���$OVR��PRVW�UHG�OHJJHG�IURJV�ZHUH�VHHQ�RQ�VWHHS�VHFWLRQV�RI�EDQN�RU�LQ�YHJHWDWLRQ�DORQJ�WKH�ZDWHU¶V�HGJH���1R� UHG�OHJJHG� IURJV� KDYH� EHHQ� REVHUYHG� DERYH� WKH� DIRUHPHQWLRQHG� UHDFK� RI� FUHHN� ZLWKLQ�6HDUVYLOOH�5HVHUYRLU��RU� LQ�&RUWH�0DGHUD�&UHHN��ZKLFK� IHHGV� LQWR�6HDUVYLOOH�5HVHUYRLU� �/DXQHU�DQG�+ROWJULHYH� ������� � 7KRXJK�� LW� LV� XQFOHDU�ZK\� UHG�OHJJHG� IURJV� KDYH� QRW� EHHQ� REVHUYHG� LQ�6HDUVYLOOH�5HVHUYRLU�� LW� LV� EHOLHYHG� WKDW� WKH�SUHVHQFH�RI�EXOOIURJV� DQG�SUHGDWRU� ILVK�PD\�EH� WKH�UHDVRQ�� � $OVR�� QR� UHG�OHJJHG� IURJV� KDYH� EHHQ� REVHUYHG� LQ� WKH� DOOXYLDO� FRQWUROOHG� UHDFK��XUEDQL]HG��RI�6DQ�)UDQFLVTXLWR�&UHHN��5R\VWRQ�+DQDPRWR�$OOH\�	�$EH\�HW�DO����������7KLV�LV�SUREDEO\� GXH� WR� WKH� UHGXFWLRQ� RI� WKH� ULSDULDQ� KDELWDW� DVVRFLDWHG� ZLWK� WKH� FUHHN� DQG� H[WHQVLYH�XUEDQL]DWLRQ�� ZKLFK� ZRXOG� QHJDWLYHO\� LPSDFW� UHG�OHJJHG� IURJ� VXUYLYDO�� � ,Q� DGGLWLRQ�� QR� UHG�OHJJHG�IURJV�KDYH�UHFHQWO\�EHHQ�REVHUYHG�LQ�/RV�7UDQFRV�&UHHN�DQG�%HDU�&UHHN��ERWK�RI�ZKLFK�IHHG� LQWR� 6DQ� )UDQFLVTXLWR� &UHHN� �/DXQHU� DQG� +ROWJULHYH� ������� � 5HG�OHJJHG� IURJV� PD\� EH�DEVHQW� IURP� WKHVH� FUHHNV�EHFDXVH�RI� D� ODFN�RI�KDELWDW� LQ� WKH� IRUP�RI�SRROV�GHHS� HQRXJK� WR�EH�XWLOL]HG�E\�DGXOWV�� �5HG�OHJJHG�IURJV�KDYH�EHHQ�REVHUYHG�LQ�WKH�0DWHGHUR�&UHHN�:DWHUVKHG��RI�0DWHGHUR� &UHHN�� 'HHU� &UHHN�� DQG� WKH� 4XDUU\� 3RQG� RI� WKH� 6WDQIRUG� ³'LVK´� DUHD�� DGMDFHQW� WR�0DGDGHUR� &UHHN� �/DXQHU� DQG� +ROWJULHYH� ������ )LJXUH� ���� � ,W� LV� EHOLHYHG� WKDW� WKHVH� IURJV�FRQVWLWXWH�D�VHSDUDWH�SRSXODWLRQ�GLVWLQFW�IURP�WKDW�ZLWKLQ�WKH�6DQ�)UDQFLVTXLWR�&UHHN�:DWHUVKHG��+RZHYHU��IXUWKHU�UHVHDUFK�LV�QHHGHG�WR�FRQILUP�WKLV�K\SRWKHVLV���
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�����������([LVWLQJ�+DELWDW�&RQGLWLRQV��,W� LV�EHOLHYHG�WKDW�UHG�OHJJHG�IURJV�LQ�6DQ�)UDQFLVTXLWR�&UHHN�DUH�VXFFHVVIXOO\�UHSURGXFLQJ�DQG�PDLQWDLQLQJ�WKHLU�OLPLWHG�UDQJH�EHWZHHQ�WKH�6HDUVYLOOH�5HVHUYRLU�'DP�DQG�MXVW�XSVWUHDP�RI�,������)LJXUH�����EHFDXVH�WKH�H[LVWLQJ�FRQGLWLRQV�LQ�WKLV�UHDFK�RI�WKH�FUHHN�DUH�FRQGXFLYH�WR�UHG�OHJJHG�IURJ� UHSURGXFWLRQ�DQG�VXUYLYDO�� �7KHVH�FRQGLWLRQV�DUH�EHOLHYHG� WR�EH����� WKH�H[LVWHQFH�RI� VPDOO�WULEXWDULHV� DQG�ZLWKLQ�FKDQQHO� VLGH�SRROV� WKDW� DOORZ� IURJV� WR� HVFDSH�EHLQJ�ZDVKHG�GRZQVWUHDP�GXULQJ�IORRG�HYHQWV�����GRZQ�ZRRG\�GHEULV�WKDW�SURYLGH�KDELWDW�IRU�IRUDJLQJ�DQG�UHSURGXFWLRQ�LQ�WKH�IRUP�RI�GHHS�ZLWKLQ�FKDQQHO�SRROV�DQG�FRYHU�DORQJ�WKH�ZDWHU¶V�HGJH�����YHU\�OLWWOH�VHGLPHQW�PRYLQJ�WKURXJK�DQG�VXEVHTXHQWO\�GHSRVLWLQJ�LQ�WKLV�UHDFK�RI�WKH�FUHHN�GXH�WR�WKH�SUHVHQFH�RI�WKH�6HDUVYLOOH� 5HVHUYRLU� 'DP�� WKXV� PDLQWDLQLQJ� WKH� SUHYLRXVO\� PHQWLRQHG� GHHS� SRROV�� DQG� ��� WKH�UHODWLYH� ODFN� RI� SRVVLEOH� QRQ�QDWLYH� SUHGDWRUV� DQG� FRPSHWLWRUV�� VXFK� DV� SUHGDWRU\� ILVK��ODUJHPRXWK� EDVV�� EOXHJLOO�� JUHHQ� VXQILVK�� PRVTXLWRILVK�� DQG� � EXOOKHDG� FDWILVK��� EXOOIURJV��FUD\ILVK��DQG�PLWWHQ�FUDEV������
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�����(19,5210(17$/�29(5/$<�1$785$/�),//,1*�2)�6($569,//(�5(6(592,5��������35(',&7('�(&26<67(0�(92/87,21��$V�WKH�GHOWD�IURQW�RI�&RUWH�0DGHUD�&UHHN�DGYDQFHV�DFURVV�6HDUVYLOOH�/DNH��ZH�H[SHFW�D�VWUHDP�WR�DGYDQFH�ZLWK�WKH�VHGLPHQW���7KH�VWUHDP�FKDQQHO�ZLOO�FRQWDLQ�WKH�IORZV�RI�&RUWH�0DGHUD��6DXVDO�DQG�'HQQLV�0DUWLQ�&UHHNV�� DV�ZHOO� DV�$ODPELTXH�&UHHN�� �:H�H[SHFW� WKH� FKDQQHO� WR�EH�SRRUO\�GHILQHG��SRVVLEO\�EUDLGHG�� FORVHU� WR� WKH�GHOWD� IURQW�� �)DUWKHU�XSVWUHDP� IURP� WKH�GHOWD� IURQW��ZH�ZRXOG� H[SHFW� D�PHDQGHULQJ� FKDQQHO�ZLWK� EHWWHU�GHILQHG� EDQNV� DQG�PRUH� GHYHORSHG� SRRO� ULIIOH�VHTXHQFHV���,QLWLDOO\�WKH�QHZ�FKDQQHO�ZLOO�EH�DSSUR[LPDWHO\����WR����IHHW�ZLGH�DQG�DERXW�D�IRRW�GHHS�� � $V� WKH� FKDQQHO�PDWXUHV� LW� ZLOO� OLNHO\� QDUURZ� VOLJKWO\� �WR� DERXW� ��� IHHW�ZLGH�� DQG� JDLQ�KLJKHU�EDQNV�ILYH�WR�VL[�IHHW�KLJK��%DODQFH�+\GURORJLFV����������'XULQJ� IORRGV�� ZDWHU� ZLOO� VSLOO� RXW� RI� WKH� PDLQ� FKDQQHO� DFURVV� WKH� IORRG� SODLQ�� GHSRVLWLQJ�VHGLPHQW� DV� WKH� ZDWHU� VSUHDGV� RXW� DQG� VORZV� GRZQ�� � 7KLV� SURFHVV� VKRXOG� JUDGXDOO\� EXLOG� WKH�KHLJKW�RI� WKH� IORRGSODLQ� DQG� OHDG� WR� D�GHHSHU�� EHWWHU�GHILQHG� FKDQQHO�� �7KH� HGJHV�RI�6HDUVYLOOH�9DOOH\� PD\� GHYHORS� VPDOO� ZHWODQG� DUHDV� DV� WKH� YDOOH\� ILOOV� LQ� ZLWK� VHGLPHQW�� � 7KLV� PLJKW�SUHIHUHQWLDOO\�RFFXU�ZKHUH�VPDOO�FDWFKPHQWV�HQWHU�WKH�ODNH��RU�ZKHUH�DQ�DEDQGRQHG�SRUWLRQ�RI�WKH�PDLQ�FKDQQHO�RQFH�FDUYHG�D�SRRO���:KHUH�VPDOO�FDWFKPHQWV�HQWHU�WKH�ODNH��WKH�VHGLPHQW�HQWHULQJ�WKH�YDOOH\�PD\�HIIHFWLYHO\�GDP�WKH�GUDLQDJH�IURP�WKRVH�FDWFKPHQWV���7KHVH�ZHWODQG�DUHDV�PLJKW�EH�XS� WR� VHYHUDO� IHHW�GHHS�DQG�ZRXOG�SUHIHUHQWLDOO\� WUDS� ILQH� VHGLPHQW�� � �%DODQFH�+\GURORJLFV����������%HIRUH�6HDUVYLOOH�/DNH�LV�IXOO\�ILOOHG�ZLWK�VHGLPHQW��ZH�H[SHFW�WKH�GHOWDLF�DSURQ�RI�&RUWH�0DGHUD�DQG�6DXVDO�&UHHNV�WR�H[WHQG�DFURVV�WKH�ODNH��VHSDUDWLQJ�WKH�0LGGOH�0DUVK�DQG�/RZHU�/DNH�DUHDV���6HGLPHQWDWLRQ�LQ�WKH�0LGGOH�0DUVK�LV�OLNHO\�WR�DFFHOHUDWH��DQG�GHSRVLWLRQ�PD\�VORZ�QHDU�WKH�GDP��%DODQFH�+\GURORJLFV������������2QFH� 6HDUVYLOOH� /DNH� ILOOV� ZLWK� VHGLPHQW�� EHGORDG� FRQVLVWLQJ� SULPDULO\� RI� VDQG� ZLOO� EH�WUDQVSRUWHG�RYHU� WKH�GDP� IRU� WKH� ILUVW� WLPH� LQ�PRUH� WKDQ����� \HDUV�� �%HGORDG��ZKLFK� FXUUHQWO\�UHPDLQV�LQ�WKH�ODNH��ZLOO�LQFUHDVH�RYHU�WLPH�IURP���WRQV�GD\�WR�������WRQV�GD\�SDVVLQJ�RYHU�WKH�VSLOOZD\���6XVSHQGHG�VHGLPHQW��ZKLFK�FRQVWLWXWHV�����RI�WKH�FXUUHQW�ORDG�DW�������WRQV�GD\�WKDW�SDVVHV� RYHU� WKH� GDP� VSLOOZD\��ZLOO� VORZO\� LQFUHDVH� WR� ����� RI� WKH� VXVSHQGHG� ORDG� DW� �������WRQV�GD\��%DODQFH�+\GURORJLFV������������7KH�EXON�RI�ERWK�VXVSHQGHG�VHGLPHQW�EHGORDG�DUH�QRW�H[SHFWHG�WR�GHSRVLW�LQ�WKH�FKDQQHO�RI�6DQ�)UDQFLVTXLWR�&UHHN�EXW�UDWKHU�EH�WUDQVSRUWHG�WKURXJK�WKH�V\VWHP�LQWR�6DQ�)UDQFLVFR�%D\�GXULQJ�ZLQWHU� VWRUPV�� � 9HU\� VPDOO� DPRXQWV� RI� EHGORDG� PD\� GHSRVLW� LQ� SRROV� ZLWKLQ� WKH� EHGURFN�FRQWUROOHG�SRUWLRQ�RI�6DQ�)UDQFLVTXLWR�&UHHN�IURP�6HDUVYLOOH�'DP�WR�+LJKZD\������ �+RZHYHU��SRROV�DUH�QRW�H[SHFWHG�WR�EHFRPH�VLJQLILFDQWO\�VKDOORZHU�RU�EURDGHU���1HLWKHU�DUH�WKH�GHSRVLWLRQDO�IHDWXUHV�LQ�WKLV�UHDFK���L�H��VDQGEDUV��IORRGSODLQV��ORJ�MDPV���H[SHFWHG�WR�VXEVWDQWLDOO\�LQFUHDVH�LQ�VL]H�� �7KH�PRVW�HYLGHQW�HIIHFW� LV� OLNHO\�WR�EH�LQFUHDVHG�VHGLPHQWDWLRQ�LQ�WKH�ORZHUPRVW�� WLGDOO\�LQIOXHQFHG�UHDFKHV�RI�6DQ�)UDQFLVTXLWR�&UHHN��EHORZ�1HZHOO�5RDG�EULGJH��%DODQFH�+\GURORJLFV��������� � ,W� LV� SUHGLFWHG� WKDW� DSSUR[LPDWHO\� ��� LQFKHV� RI� VHGLPHQW� ZLOO� GHSRVLW� LQ� WKH� DOOXYLDO�
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FRQWUROOHG�UHDFKHV�RI�6DQ�)UDQFLVTXLWR�&UHHN�IURP�+LJKZD\�����WR�6DQ�)UDQFLVFR�%D\�RYHU�WKH�QH[W� ILIW\� \HDUV� �%DODQFH�+\GURORJLFV�� ������� � 7KDW� LV� URXJKO\�ó� LQFK� RI� GHSRVLWLRQ� SHU� \HDU��3HULRGLF�GUHGJLQJ�RFFXUV�IURP�+LJKZD\�����WR�6DQ�)UDQFLVFR�%D\��VR�WKHUH�LV�OLWWOH�FRQFHUQ�WKDW�WKLV� VPDOO� LQFUHDVH� LQ� VHGLPHQW� GHSRVLWLRQ� ZLOO� DGYHUVHO\� LPSDFW� WKH� ORZHU� UHDFKHV� RI� 6DQ�)UDQFLVTXLWR�&UHHN���$V�WKH�DPRXQW�RI�VXVSHQGHG�VHGLPHQW�IORZLQJ�RYHU�WKH�6HDUVYLOOH�GDP�ZLOO�PRUH�WKDQ�GRXEOH�DV�WKH� GDP� ILOOV�� WKH� WXUELGLW\� RI� WKH�ZDWHU� LQ� 6DQ� )UDQFLVTXLWR�&UHHN�ZLOO� LQFUHDVH� GXULQJ� VWRUP�HYHQWV�� � +RZHYHU�� WXUELGLW\� SHUVLVWHQFH� LQ� 6DQ� )UDQFLVTXLWR� &UHHN� LV� H[SHFWHG� WR� GLPLQLVK��EHFDXVH� WXUELG� VWRUP� UXQRII�ZLOO� SDVV�TXLFNO\�GRZQ� WKH� FUHHN� LQVWHDG�RI�EHLQJ�GHWDLQHG� LQ� WKH�ODNH�DQG�UHOHDVHG�VORZO\�WKURXJKRXW�WKH�UXQRII�VHDVRQ��%DODQFH�+\GURORJLFV�����������7KH�VXPPHU�WHPSHUDWXUH�RI� WKH�ZDWHU� LQ�6HDUVYLOOH�/DNH�PD\� LQFUHDVH�DV� WKH�ODNHEHG�EHFRPHV�VKDOORZHU� EXW� WKH� ZDWHU� IORZLQJ� RYHU� 6HDUVYLOOH� GDP� GXULQJ�ZLQWHU� VWRUPV� LV� QRW� H[SHFWHG� WR�GLIIHU� IURP� WKDW� LQ� WKH� H[LVWLQJ� FRQGLWLRQ�� � 'LVVROYHG� R[\JHQ� OHYHOV� VKRXOG� QRW� FKDQJH�VXEVWDQWLDOO\���7KHUH�PD\�EH�DQ�LQFUHDVH�LQ�WKH�TXDQWLW\�RI�VPDOO�ZRRG\�GHEULV�HQWHULQJ�6DQ�)UDQFLVTXLWR�&UHHN�DV�6HDUVYLOOH�/DNH�ILOOV�DQG�DQ�HIILFLHQW�FKDQQHO�LV�IRUPHG���$V�WKH�FKDQQHO�ZLGHQV�DQG�GHHSHQV��LWV�FDSDFLW\�WR�VWUDLQ�RXW�ZRRG\�GHEULV�FRPLQJ�IURP�WKH�XSSHU�ZDWHUVKHG�ZLOO�EH�UHGXFHG���7KH�GHYHORSLQJ�FKDQQHO�PD\�DOVR�PRELOL]H�ZRRG\�GHEULV�EXULHG�LQ�WKH�GHOWDLF�DSURQ���/DUJH�ZRRG\�GHEULV� ORFDWHG�RQ� IORRGSODLQV�DERYH�ZKHUH� WKH� HIILFLHQW�FKDQQHO� IRUPV�ZLOO�SUREDEO\� UHPDLQ� LQ�6HDUVYLOOH�9DOOH\�DQG�QRW�EH�WUDQVSRUWHG�RYHU�WKH�GDP������������327(17,$/�&+$1*(6�72�5,3$5,$1�9(*(7$7,21���������6HDUVYLOOH�/DNH��7KH�PRVW�VLJQLILFDQW�FKDQJHV�WR�YHJHWDWLYH�FRPPXQLWLHV�LQ�WKH�VWXG\�DUHD�ZLOO�RFFXU�LQ�6HDUVYLOOH�/DNH�DV�D�UHVXOW�RI�WKH�QDWXUDO�ILOOLQJ�RI�WKH�ODNH�RYHU�WLPH���:H�H[SHFW�D�VWHDG\�LQFUHDVH�LQ�WKH�H[WHQW�RI�WHUUHVWULDO�ULSDULDQ�KDELWDWV�LQ�WKH�IRUPHU�ODNH�EHG�DQG�D�SURJUHVVLYH�GHFOLQH�LQ�DTXDWLF�KDELWDWV� DV� VHGLPHQWDWLRQ�RI� WKH� ODNH�SURJUHVVHV�� �7KH� ODNH�EHG� LV� H[SHFWHG� WR�XQGHUJR� VHYHUDO�RYHUODSSLQJ� SKDVHV� RI� YHJHWDWLYH� VXFFHVVLRQ� EDVHG� RQ� WKH� WROHUDQFH� RI� SDUWLFXODU� SODQW�DVVRFLDWLRQV�WR�LQXQGDWLRQ��DJJUDGDWLRQ��VKDGLQJ��DQG�XOWLPDWHO\��GU\LQJ�RI�ODUJH�SRUWLRQV�RI�WKH�IRUPHU�ODNH�EHG���2SHQ�:DWHU�KDELWDW��ZKLFK�FXUUHQWO\�GRPLQDWHV�6HDUVYLOOH�9DOOH\��ZLOO�UDSLGO\�FRQYHUW�WR�D�FRPSOH[�PRVDLF�RI�OHQWLF��ORWLF��DQG�WHUUHVWULDO�KDELWDWV�XQWLO�D�VLQJOH�WKUHDG�HIILFLHQW�VWUHDP�FKDQQHO�HYROYHV��7KH�³QHZ´�6DQ�)UDQFLVTXLWR�&UHHN�ZLOO�IORZ�IURP�WKH�FRQIOXHQFH�RI�WKH�WULEXWDU\� FUHHNV� WR� 6HDUVYLOOH� 'DP� DQG� ZLOO� OLNHO\� EH� FKDUDFWHUL]HG� E\� D� FRUULGRU� RI� HDUO\�VXFFHVVLRQDO� 9DOOH\� )RRWKLOO� 5LSDULDQ� KDELWDW� RQ� WKH� IORRGSODLQV� ZLWKLQ� WKH� PHDQGHU� EHOW� DQG�XOWLPDWHO\�GHYHORS� ODWH�VXFFHVVLRQDO�&RDVWDO�2DN�:RRGODQG�KDELWDW� DW� KLJKHU� HOHYDWLRQV� LQ� WKH�IORRGSODLQ�����9HJHWDWLYH�FRPPXQLWLHV�ZLWKLQ�WKH�&RUWH�0DGHUD�6DXVDO�&UHHN�IORRGSODLQV�DQG�GHOWDLF�DSURQ��WKH�8SSHU� DQG� 0LGGOH� 0DUVKHV�� DV� ZHOO� WKH� SRUWLRQV� RI� 6DQ� )UDQFLVTXLWR� &UHHN� EHORZ� WKH� GDP�SURYLGH� OLYLQJ� PRGHOV� IRU� KRZ� WKH� QHZ� 6HDUVYLOOH� 9DOOH\� LV� SUHGLFWHG� WR� HYROYH�� � 6HYHUDO�XQNQRZQ� IDFWRUV� ZLOO� GHWHUPLQH� WKH� UDWH� RI� VXFFHVVLRQ� IURP� RQH� ELRWLF� KDELWDW� WR� DQRWKHU� LQ�
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6HDUVYLOOH� /DNH�� � 7KH\� LQFOXGH� WKH� DPRXQW� RI� DJJUDGDWLRQ�� WKH� GXUDWLRQ� DQG� IUHTXHQF\� RI�IORRGLQJ�� WKH� XOWLPDWH� GHSWK� RI� WKH� � HIILFLHQW� FKDQQHO�� FKDQJHV� LQ� WKH� GHSWK� RI� JURXQGZDWHU��SRWHQWLDO�FRORQL]DWLRQ�E\�LQYDVLYH�VSHFLHV���DQG�PDQDJHPHQW�LQWHUYHQWLRQ��DPRQJ�RWKHUV���,Q�JHQHUDO��LI�WKH�FXUUHQW�UDWH�RI�VHGLPHQWDWLRQ�IURP�WKH�XSSHU�ZDWHUVKHG�UHPDLQV�KLJK��WKHQ�WKH�DUHD�RFFXSLHG�E\�IDVW�JURZLQJ�HPHUJHQW�KHUEDFHRXV�YHJHWDWLRQ��)UHVK�(PHUJHQW�:HWODQG��ZLOO�UDSLGO\�LQFUHDVH���,I�WKH�UDWH�RI�VHGLPHQWDWLRQ�VORZV�IRU�VHYHUDO�\HDUV��WKH�JUHDWHU�WKH�GHYHORSPHQW�RI� VORZO\�PDWXULQJ� ZLOORZ� WKLFNHW� DQG� FRWWRQZRRG� �9DOOH\� )RRWKLOO� 5LSDULDQ��� � :LOORZ� DQG�FRWWRQZRRG�DUH�H[SHFWHG�WR�WKLQ�RXW�DV�WKH\�PDWXUH�GXH�WR�FRPSHWLWLRQ���:LOORZ�DQG�FRWWRQZRRG�GHEULV�IURP�WUHH�IDOO�WKDW�LV�FDUULHG�IXUWKHU�RXW�LQWR�WKH�GHOWDLF�DSURQ�DQG�EXULHG�E\�VHGLPHQW�PD\�VSURXW�DQG�FRXOG�YLJRURXVO\�HVWDEOLVK�GHQVH��\RXQJ�WKLFNHWV���$�UHGXFWLRQ�LQ�VHGLPHQW�LQSXWV�ZLOO�DOVR� HQFRXUDJH� WKH� GHYHORSPHQW� RI� GRJZRRG� DQG� ER[�HOGHU� LQ� WKH� XQGHUVWRU\� RI�PRUH�PDWXUH�ZLOORZ�FRWWRQZRRG� IRUHVW�� SDUWLFXODUO\� DW� WKH�PDUJLQV� RI� WKH� IORRGSODLQ� ZKHUH� WKH� ZDWHU� WDEOH�PD\�EH�ORZHU���:KHUH�6HDUVYLOOH�9DOOH\�UHPDLQV�LQXQGDWHG��)UHVK�(PHUJHQW�:HWODQG�DQG�IORRG�WROHUDQW� WUHH� VSHFLHV�� VXFK� DV� ZLOORZV� DQG� FRWWRQZRRGV� ZLOO� SHUVLVW�� � ,I� VHGLPHQWDWLRQ� FDXVHV�GUDLQDJH�WR�LPSURYH�DQG�PLQLPL]HV�WKH�IUHTXHQF\�RI�LQXQGDWLRQ�LQ�KLJKHU�IORRGSODLQ�DUHDV��ODWH�VXFFHVVLRQDO� WUHH� VSHFLHV�� VXFK� DV� FRDVW� OLYH� DQG� YDOOH\� RDN�� &DOLIRUQLD� ED\�� DQG� EXFNH\H� DUH�OLNHO\�WR�HVWDEOLVK�����$FFXUDWH�SUHGLFWLRQV�RI�VXFFHVVLRQDO�SDWWHUQV�ZRXOG�UHTXLUH�DGGLWLRQDO�UHVHDUFK�DQG�DQDO\VLV�WKDW�DUH�QRW�LQ�WKH�VFRSH�RI�WKH�FXUUHQW�VWXG\���1RQHWKHOHVV��D�EULHI�VXPPDU\�RI�WKH�H[SHFWHG�WUHQGV�LQ�YHJHWDWLYH�VXFFHVVLRQ�DUH�SUHVHQWHG�DV�IROORZV��� ��� 1HDU�IXWXUH�±�2SHQ�:DWHU�KDELWDW�ZLOO�FRQWLQXH�WR�GRPLQDWH�6HDUVYLOOH�9DOOH\�IRU�VHYHUDO�PRUH�GHFDGHV�� �+RZHYHU�� DV� VHGLPHQWV� DUH� WUDQVSRUWHG� LQWR� WKH�RSHQ�ZDWHU�RI� WKH� ODNH��GHOWDLF� GHSRVLWV� DFFXPXODWH� DQG� DUH� TXLFNO\� FRORQL]HG� E\� YHJHWDWLRQ�� � )UHVK� (PHUJHQW�:HWODQG� KDELWDW� LV� H[SHFWHG� WR� LQFUHDVH� UDSLGO\� DV� WKH� GHOWD� H[WHQGV� LQWR� WKH� ODNH� DQG�FUHDWHV� VKDOORZV�� � (DUO\�VXFFHVVLRQDO� 9DOOH\� )RRWKLOO� 5LSDULDQ� KDELWDW� RULJLQDWLQJ� IURP�PRUH� PDWXUH� ULSDULDQ� IRUHVW� IXUWKHU� XSVWUHDP� LV� H[SHFWHG� WR� HVWDEOLVK� WKURXJKRXW� WKH�GHOWDLF�DSURQ�DV�WUDQVLWRU\�GHEULV�GDPV�IDLO�DQG�PXOWLSOH�FKDQQHOV�EUDLG�DFURVV�WKH�GHOWD������ 0HGLXP� IXWXUH� ±�7KH� GHOWDLF� DSURQ� RI�&RUWH�0DGHUD� DQG�6DXVDO�&UHHNV� LV� H[SHFWHG� WR�H[WHQG�DOO� WKH�ZD\�DFURVV�6HDUVYLOOH�/DNH��VHSDUDWLQJ�WKH�0LGGOH�0DUVK�IURP�6HDUVYLOOH�/DNH���6HGLPHQWDWLRQ�LQWR�6HDUVYLOOH�/DNH�ZLOO�FRQWLQXH�XQWLO�WKH�ODNH�LV�DOPRVW�ILOOHG�EXW�LV� H[SHFWHG� WR� VORZ� QHDUHU� WR� WKH� GDP�� � 6HDUVYLOOH� 9DOOH\� ZLOO� ORRN� OLNH� ´6HDUVYLOOH�6ZDPS´��7KH�IRUPHU�ODNH�EHG�ZLOO�EH�FR�GRPLQDWHG�E\�D�PRVDLF�RI�)UHVKZDWHU�(PHUJHQW�0DUVK� DQG� 9DOOH\� )RRWKLOO� 5LSDULDQ� KDELWDWV�� � 7KH� VWUHDP� FKDQQHO� ZLOO� OLNHO\� UHPDLQ�EUDLGHG� QHDU� WKH�&RUWH�0DGHUD�6DXVDO� &UHHN� GHOWD� EXW� IRUP� D� EURDG�PHDQGHU� EHOW� WKDW�H[WHQGV� WRZDUG� WKH� 'DP�� � )UHTXHQW� IORRGLQJ� GXULQJ� VWRUPV� ZLOO� FRQWLQXH� WR� EXLOG�IORRGSODLQV� DQG� WHUUDFHV� DQG� UHSOHQLVK� HDUO\�VXFFHVVLRQDO� ULSDULDQ� IRUHVWV�� � 'XULQJ�VXPPHU��2SHQ�:DWHU�KDELWDW�ZLOO�SHUVLVW�LQ�R[ERZV�DQG�RWKHU�PHDQGHU�EHOW�GHSUHVVLRQV��DQG�DV� VPDOO�SRQGV� LQ� WKH�HPED\PHQWV�RI� WKH�DUUR\RV�DQG�GUDZV�ZKLFK�SUHVHQWO\�GUDLQ�GLUHFWO\�LQWR�WKH�ODNH��%DODQFH�+\GURORJLFV�����������)UHVK�(PHUJHQW�0DUVK�LV�H[SHFWHG�WR�RFFXS\�WKH�PDUJLQV�RI�SRQGV�DW�WKH�HGJHV�RI�6HDUVYLOOH�9DOOH\�DQG�6HDUVYLOOH�'DP���
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��� )DU�IXWXUH�±�7KH�VWUHDP�FKDQQHO�LV�H[SHFWHG�WR�PDWXUH�DQG�LQFLVH�ZLWKLQ�LWV¶�PHDQGHU�EHOW�DQG� RYHUWRS� LWV¶� EDQNV� WR� GHSRVLW� VHGLPHQW� RQ� WKH� IORRGSODLQV� RQO\� GXULQJ� IORRGV��)ORRGSODLQV�ZLOO�FRQWLQXH�WR�EXLOG�XQWLO�6HDUVYLOOH�/DNH�LV�FRPSOHWHO\�ILOOHG�DQG�EHFRPHV�D�YDOOH\�WUDYHUVHG�E\�D�VLQJOH�WKUHDG��HIILFLHQW�FKDQQHO���9DOOH\�)RRWKLOO�5LSDULDQ�KDELWDW�LV�H[SHFWHG�WR�RFFXS\�WKH�EDQNV�DQG�IORRGSODLQV�RI�WKH�QHZ�6DQ�)UDQFLVTXLWR�&UHHN���7KH�ULSDULDQ�ZRRGODQG�ZLOO� VORSH� JHQWO\� XSZDUG� IURP� WKH� GDP� WR� D� SRLQW� QHDU� WKH� H[LVWLQJ�GHOWD� IURQW� MXVW� QRUWK� RI� WKH� FDXVHZD\� �%DODQFH� +\GURORJLFV�� ������ � 2OGHU� GU\� IORRG�WHUUDFHV�DQG�ZHOO�GUDLQHG�VLGH�VORSHV�DW�KLJKHU�HOHYDWLRQV�DUH�H[SHFWHG�WR�EH�FRORQL]HG�E\�ODWH�VXFFHVVLRQDO� &RDVWDO� 2DN� :RRGODQG� KDELWDW�� � 2SHQ� :DWHU� DQG� )UHVK� (PHUJHQW�0DUVK�KDELWDWV�DW�WULEXWDU\�GUDZV�DQG�DORQJ�WKH�YDOOH\�PDUJLQV�ZLOO�GLPLQLVK�LQ�VL]H�DV�WKH�ULSDULDQ� FDQRS\� JURZV� DURXQG� WKHP�� � 0LG�VXFFHVVLRQDO� ULSDULDQ� WUHH� VSHFLHV�� VXFK� DV�ZKLWH� DOGHU� DQG�ELJ� OHDI�PDSOH� DUH� H[SHFWHG� WR� RFFXS\� WKH�PDUJLQV�RI� UHPDLQLQJ�2SHQ�:DWHU� DQG� )UHVK� (PHUJHQW� :HWODQG� KDELWDWV�� � 7KH� QHZ� VWUHDP� ZLOO� WUDQVSRUW� VDQG\�EHGORDG�RYHU�WKH�GDP��DQG�LQWR�6DQ�)UDQFLVTXLWR�&UHHN����������6HDUVYLOOH�'DP�WR�+LJKZD\������7KLV� SRUWLRQ� RI� 6DQ� )UDQFLVTXLWR�&UHHN� LV� D� EHGURFN�FRQWUROOHG�� WUDQVSRUW� UHDFK�ZLWK� D� GHHSO\�LQFLVHG�FKDQQHO�DQG�PRGHUDWH�WR�VWHHS�YHJHWDWHG�EDQNV��7KH�YHJHWDWLRQ�KDV�EHHQ�FKDUDFWHUL]HG�DV�9DOOH\�)RRWKLOO�5LSDULDQ�KDELWDW�DQG�LV�GHVFULEHG�LQ�GHWDLO�6HFWLRQ�������RI�WKLV�UHSRUW���9HJHWDWLRQ�LQ� WKLV� UHDFK� ZLWK� WKH� PRVW� SRWHQWLDO� WR� EH� LPSDFWHG� E\� DQ\� VLJQLILFDQW� FKDQJHV� LQ� FKDQQHO�PRUSKRORJ\��K\GURORJLF��DQG�RU�VHGLPHQW�UHJLPH�LQFOXGHV�ZRRG\�ULSDULDQ�YHJHWDWLRQ�RFFXS\LQJ�WKH� PLG�EDQN�� ORZ�EDQN�� DQG� IORRGSODLQV�� DV� ZHOO� DV� WKH� HPHUJHQW� DTXDWLF� YHJHWDWLRQ� LQ� WKH�FKDQQHO�ERWWRP������7KH�DPRXQW�RI�DGGLWLRQDO�VHGLPHQW�IURP�DERYH�6HDUVYLOOH�'DP�H[SHFWHG�WR�GHSRVLW�LQ�WKLV�UHDFK�RI�WKH�FKDQQHO�LV�QHJOLJLEOH���([SHFWHG�FKDQJHV�LQ�FKDQQHO�JHRPHWU\�DUH�QHJOLJLEOH�DV�ZHOO���7KH�WUDFHV� RI� VHGLPHQW� IURP� 6HDUVYLOOH�9DOOH\� WKDW�PD\� VHWWOH� RXW� LQ� WKLV� UHDFK� DUH�PRVW� OLNHO\� WR�GHSRVLW� HLWKHU� LQ� SRROV� RU� RQ� VPDOO� GHSRVLWLRQDO� IHDWXUHV�� VXFK� DV� VDQGEDUV�� IORRGSODLQV� RU� ORJ�MDPV���6RPH�RI�WKLV�DGGLWLRQDO�VHGLPHQW�PD\�GHSRVLW�RQ�PLG�EDQN�WHUUDFHV�GXULQJ�SHDN�IORRGV���3ODQW� VSHFLHV� WKDW� FXUUHQWO\� RFFXS\� WKH� PLG�EDQN�� ORZ�EDQN�� DQG� LQ� FKDQQHO� SRVLWLRQV� LQ� WKLV�UHDFK�DUH�DGDSWHG�WR�WKH�VHDVRQDO�YDULDWLRQ�DVVRFLDWHG�ZLWK�SHULRGV�RI�IORRGLQJ�DQG�DJJUDGDWLRQ��7KHVH�SODQW�VSHFLHV�KDYH�KLJKO\�LQGLYLGXDOL]HG�SK\VLRORJLFDO�UHVSRQVHV�DQG�DGDSWLYH�VWUDWHJLHV�WR�ZHW�DQG�GU\�SHULRGV�DQG�HSLVRGLF�GHSRVLWLRQ�RI�VHGLPHQW���+HUEDFHRXV�HPHUJHQW�YHJHWDWLRQ�LQ�WKH�FKDQQHO�EHG��DV�ZHOO�DV�HDUO\�VXFFHVVLRQDO�ZRRG\�ULSDULDQ�WUHH�VSHFLHV�RFFXS\LQJ�WKH�WRH�RI�VORSH�SRVLWLRQ�DQG�IORRGSODLQV�DUH�PRVW�WROHUDQW�RI�IUHTXHQW�LQXQGDWLRQ��K\GULF�FRQGLWLRQV��DQG�YDU\LQJ�OHYHOV�RI�DJJUDGDWLRQ�DQG�VFRXU�����7KH�WUDFH�DPRXQW�RI�VHGLPHQW�H[SHFWHG�WR�GHSRVLW�LQ�WKLV�UHDFK�ZLOO�OLNHO\�KDYH�D�EHQHILFLDO�HIIHFW�RQ�ULSDULDQ�YHJHWDWLRQ�LQ�WKH�FKDQQHO�DQG�ORZ�EDQN�SRVLWLRQV���$�VWDQG�RI�ULSDULDQ�IRUHVW�WKDW�PD\�SDUWLFXODUO\�EHQHILW�IURP�DQ�LQFUHDVH�LQ�VHGLPHQW�H[LVWV�LPPHGLDWHO\�EHORZ�6HDUVYLOOH�'DP�ZKHUH�6DQ�)UDQFLVTXLWR�&UHHN�H[KLELWV�D�URFN\�DQG�VRPHZKDW�³VHGLPHQW�VWDUYHG´�FRQGLWLRQ�ZLWK�YHU\�OLWWOH�VRLO�GHSRVLWLRQ�RU�VRLO�GHYHORSPHQW���7KLV�FRQGLWLRQ�LV�QRW�XQFRPPRQ�DW�WKH�EDVH�RI�GDPV��7KH�GHFLGXRXV�IRUHVW�IORRU�LQ�WKLV�UHDFK�LV�FRYHUHG�E\�D�GHQVH�FDUSHW�RI�JQDUOHG�ZRRG\�URRWV�WKDW�VFDUFHO\� SHQHWUDWH� WKH� URFN\� IORRGSODLQ�� � $Q� DGGLWLRQ� RI� VHGLPHQW� RQ� WKLV� IORRGSODLQ� ZRXOG�
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EHQHILW�WKLV�VWDQG�RI�WUHHV���7KH�LQFUHDVH�LQ�WXUELGLW\�GXULQJ�VWRUPV�DQG�UHGXFWLRQ�LQ�WXUELGLW\�DIWHU�VWRUPV� LV� QRW� H[SHFWHG� WR� KDYH� DQ\� VXEVWDQWLDO� HIIHFW� RQ� YHJHWDWLRQ�� � 7KH� SRWHQWLDO� HIIHFWV� RI�WXUELGLW\�DUH�D�JUHDWHU�FRQFHUQ�IRU�ILVK�DQG�DPSKLELDQV���2QFH�6HDUVYLOOH�/DNH�LV�ILOOHG�XS�ZLWK�VHGLPHQW��WKHUH�PD\�EH�DQ�LQFUHDVH�LQ�VPDOO�ZRRG\�GHEULV��YHJHWDWLYH�PDWHULDO��DQG�VHHG�IURP�6HDUVYLOOH�9DOOH\�DQG�WKH�XSSHU�ZDWHUVKHG�WR�6DQ�)UDQFLVTXLWR�&UHHN���%RWK�ZRRG\�DQG�KHUEDFHRXV�YHJHWDWLRQ�PD\�LQFUHDVH�VOLJKWO\�LQ�GHSRVLWLRQDO�DUHDV��VXFK�DV� VDQGEDUV� DQG� IORRGSODLQ�� IROORZLQJ� HSLVRGLF� GHOLYHU\� RI� VHGLPHQW� DQG� VRXUFH� PDWHULDOV��+RZHYHU��WKLV�LV�PRUH�OLNHO\�IXUWKHU�GRZQVWUHDP�LQ�WKH�DOOXYLDO�FRQWUROOHG�UHDFKHV�����������+LJKZD\�����WR�6DQ�)UDQFLVFR�%D\��7KLV�SRUWLRQ�RI�6DQ�)UDQFLVTXLWR�&UHHN�LV�DQ�DOOXYLDO�FRQWUROOHG��GHSRVLWLRQDO�UHDFK�ZLWK�D�GHHSO\�LQFLVHG� FKDQQHO� DQG� VWHHS� WR� YHU\� VWHHS� EDQNV�� � /DUJH� VHJPHQWV� RI� WKH� VWUHDPEDQN� KDYH� EHHQ�FRYHUHG� ZLWK� KDUGVFDSH� WR� FRQWURO� EDQN� HURVLRQ� LQ� WKLV� UHDFK�� 7KH� YHJHWDWLRQ� KDV� EHHQ�FKDUDFWHUL]HG�DV�SUHGRPLQDQWO\�9DOOH\�)RRWKLOO�5LSDULDQ�KDELWDW�� FR�GRPLQDWHG�E\�&RDVWDO�2DN�:RRGODQG�� ZLWK� SRFNHWV� RI� +HUEDFHRXV�� (XFDO\SWXV�� 8UEDQ�� DQG� 6DOLQH� (PHUJHQW� :HWODQG�KDELWDWV�� �1RQ�QDWLYH�YHJHWDWLRQ�� VRPH�RI� LW�KLJKO\� LQYDVLYH��RFFXSLHV�PXFK�RI� WKLV� UHDFK�� �$OO�QDWLYH� DQG� QRQ�QDWLYH� ELRWLF� KDELWDWV� LQ� WKLV� UHDFK� DUH� GHVFULEHG� LQ� GHWDLO� 6HFWLRQ� ������ RI� WKLV�UHSRUW�� �$V�LQ�WKH�EHGURFN�FRQWUROOHG�UHDFK�GHVFULEHG�SUHYLRXVO\��WKH�ZRRG\�ULSDULDQ�YHJHWDWLRQ�RFFXS\LQJ�WKH�PLG�EDQN��ORZ�EDQN��DQG�IORRGSODLQV��DV�ZHOO�DV�WKH�HPHUJHQW�DTXDWLF�YHJHWDWLRQ�LQ� WKH� FKDQQHO� ERWWRP� KDYH� WKH� PRVW� SRWHQWLDO� WR� EH� LPSDFWHG� E\� DQ\� VLJQLILFDQW� FKDQJHV� LQ�FKDQQHO� PRUSKRORJ\� DQG� K\GURORJ\�� � 7KH� FRYHULQJ� RI� QDWXUDO� IORRGSODLQV� DQG� WHUUDFHV� ZLWK�KDUGVFDSH�FRQFHQWUDWHV�VHGLPHQW�GHSRVLWLRQ�WR�WKH�FKDQQHO�ERWWRP���7KH�SHUVLVWHQW�DJJUDGDWLRQ�RI�WKH�FKDQQHO�ERWWRP�LQFUHDVHV�WKH�GXUDWLRQ�RI�VXPPHU�GU\LQJ�RI�WKH�FUHHN�LQ�PRVW�RI�WKLV�UHDFK������1DWXUDO�HSLVRGLF�HYHQWV�FDXVH�VLJQLILFDQW�VHGLPHQWDWLRQ�LQ�WKLV�UHDFK�DQG�ORVV�RI�DTXDWLF�KDELWDW�YDOXHV�� +RZHYHU�� WKH� DPRXQW� RI� DGGLWLRQDO� VHGLPHQW� IURP� DERYH� 6HDUVYLOOH� 'DP� H[SHFWHG� WR�GHSRVLW� LQ� WKLV� UHDFK� RI� WKH� FKDQQHO� LV� QRW� VXEVWDQWLDO� FRPSDUHG� WR� WKH� VHGLPHQW� LW� DOUHDG\�UHFHLYHV���1R�VLJQLILFDQW�FKDQJHV�LQ�FKDQQHO�JHRPHWU\�UHVXOWLQJ�IURP�DGGLWLRQDO�VHGLPHQW�LQSXWV�IURP�6HDUVYLOOH�9DOOH\�DUH�H[SHFWHG�LQ�WKLV�UHDFK�����3ODQW� VSHFLHV� WKDW� FXUUHQWO\� RFFXS\� WKH� PLG�EDQN�� ORZ�EDQN�� DQG� LQ� FKDQQHO� SRVLWLRQV� LQ� WKLV�UHDFK� DUH� QRW� H[SHFWHG� WR� EH� VXEVWDQWLDOO\� DOWHUHG�� � 1RQHWKHOHVV�� DQ\� LQFUHDVH� LQ� GHSRVLWLRQ�LQFUHDVHV�WKH�GXUDWLRQ�RI�VXPPHU�GU\LQJ�RI�WKH�FUHHN���(PHUJHQW�YHJHWDWLRQ�LQ�WKLV�UHDFK�RI�WKH�FUHHN�LV�H[WUHPHO\�OLPLWHG�GXH�WR�VXPPHU�GU\LQJ��ZLWK�WXOHV��UXVKHV��VHGJHV��ZDWHUFUHVV��DQG�LULV�RFFXUULQJ�LQ�D�IHZ�SODFHV���7KH�LQFUHDVH�LQ�WXUELGLW\�GXULQJ�VWRUPV�DQG�UHGXFWLRQ�LQ�WXUELGLW\�DIWHU�VWRUPV�LV�QRW�H[SHFWHG�WR�KDYH�DQ\�VXEVWDQWLDO�HIIHFW�RQ�YHJHWDWLRQ�LQ�WKLV�UHDFK����7KH�GHYHORSPHQW�RI�VDQGLHU� IORRGSODLQV� LQ�SRUWLRQV�RI� WKH�FKDQQHO� WKDW�DUH�VHDVRQDOO\�GU\�PD\�LQYLWH� FRORQL]DWLRQ� E\� GURXJKW� WROHUDQW� LQYDVLYH� VSHFLHV�� VXFK� DV� JLDQW� UHHG�� DFDFLD�� DQG�HXFDO\SWXV���+RZHYHU��SHULRGLF�IORRG�FRQWURO�PDLQWHQDQFH�LQ�WKH�ORZHU�UHDFKHV��ZKLFK�LQFOXGHV�UHPRYDO�RI�QDWLYH�DQG�QRQ�QDWLYH�ZRRG\�YHJHWDWLRQ�RQ�VWUHDPEHG�VDQGEDUV��WHQGV�WR�PLWLJDWH�WKLV�WUHQG�� � 2WKHU� LQYDVLYH� H[RWLFV�� VXFK� DV� (QJOLVK� LY\�� &DSH� LY\�� SHULZLQNOH�� DQG� +LPDOD\DQ�EODFNEHUU\�ZLOO�OLNHO\�RQO\�FRORQL]H�GRZQ�WR�WKH�OHYHO�RI�RUGLQDU\�KLJK�ZDWHU�������
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$Q�LQFUHDVH�LQ�VPDOO�ZRRG\�GHEULV��YHJHWDWLYH�PDWHULDO��DQG�VHHG�IURP�6HDUVYLOOH�9DOOH\�DQG�WKH�XSSHU�ZDWHUVKHG�LV�QRW�OLNHO\�WR�LQFUHDVH�YHJHWDWLRQ�LQ�WKH�FKDQQHO�GXH�WR�VXPPHU�GU\LQJ�RI�PRVW�RI�WKH�UHDFK���+RZHYHU��DQ�LQFUHDVH�LQ�ZRRG\�GHEULV�PD\�H[DFHUEDWH�ORJ�MDPV�DQG�RWKHU�EDUULHUV�WR�ILVK�SDVVDJH�����7KH� ����PLOH� UHDFK� IURP� +LJKZD\� ���� WR� 6DQ� )UDQFLVFR� %D\� FRQVLVWV� RI� 6DOLQH� (PHUJHQW�:HWODQG� KDELWDW� ZKLFK� RQO\� H[LVWV� LQ� WKLV� UHDFK�� � 7LGDO� ZDWHU� HQWHUV� SRFNHWV� RI� IUHVKZDWHU�HPHUJHQW� ZHWODQG� DORQJ� WKH� &UHHN� IURP� WKH� ED\� HQFRXUDJLQJ� WKH� JURZWK� RI� VDOLQH� HPHUJHQW�ZHWODQG�SODQWV�VXFK�DV�SLFNOHZHHG�DQG�VDOWJUDVV���8SVWUHDP�RI�ZKHUH�WKH�FUHHN�HQWHUV�WKH�ED\��D�VPDOO� VWDQG�RI�ZLOORZV� LV�SUHVHQW�ZLWKLQ� WKH�EUDFNLVK�PDUVK�� �7KLV�KDELWDW�ZDV�QRW�H[WHQVLYHO\�LQYHQWRULHG� IRU� WKLV� VWXG\� EHFDXVH� LW� LV� SHULRGLFDOO\� GUHGJHG�� � 7KXV�� ELRWLF� LPSDFWV� EDVHG� RQ�SRWHQWLDO�JHRPRUSKLF�DQG�K\GURORJLFDO�FKDQJHV�RULJLQDWLQJ�DW�6HDUVYLOOH�/DNH�DUH�FRQVLGHUHG�WR�EH�QHJOLJLEOH�FRPSDUHG�WR�WKH�FXUUHQW�HIIHFWV�RI�GUHGJLQJ������������327(17,$/�,03$&7�72�121�)('(5$//<�/,67('�:,/'/,)(�63(&,(6��7KH�ILOOLQJ�RI�6HDUVYLOOH�/DNH�ZLOO�LQFUHDVH�XSODQG�KDELWDW�IRU�PRVW�WHUUHVWULDO�VSHFLHV�RI�ZLOGOLIH��$OWKRXJK� WKH� VHGLPHQWDWLRQ�RI� WKH� ODNH�GHFUHDVHV�SRWHQWLDO� KDELWDW� IRU� WKH�ZHVWHUQ�SRQG� WXUWOH��WKLV�DTXDWLF�UHSWLOH�KDV�QRW�EHHQ�UHFRUGHG�LQ�WKH�ODNH�RU�DORQJ�6DQ�)UDQFLVTXLWR�&UHHN�LQ�UHFHQW�\HDUV�� � 7KHUHIRUH� WKH� ORVV� RI� WKH� H[LVWLQJ� ODFXVWULQH� FRQGLWLRQV� LV� QRW� H[SHFWHG� WR� LPSDFW� WKLV�VSHFLHV���:HVWHUQ�SRQG�WXUWOH�LV�H[SHFWHG�WR�FRQWLQXH�WR�RFFXU�DORQJ�WKH�FUHHN�LQ�ORZ�GHQVLWLHV���3RWHQWLDO�KDELWDW�IRU�WKH�6DQ�)UDQFLVFR�JDUWHU�VQDNH��7KDPQRSKLV�VLUWDOLV�WHWUDWDHQLD��D�IHGHUDOO\�OLVWHG�VSHFLHV��ZLOO�LQFUHDVH�DV�D�UHVXOW�RI�WKH�VHGLPHQWDWLRQ�RI�6HDUVYLOOH�/DNH���7KH�H[LVWLQJ�ODNH�SURYLGHV�OLWWOH�SRWHQWLDO�KDELWDW���$OWKRXJK�WKLV�VSHFLHV�ZDV�QRW�REVHUYHG�DW�WKH�ODNH�GXULQJ�UHFHQW�VXUYH\V��WKH�FRQYHUVLRQ�RI�WKH�ODNH�WR�ZHWODQGV�ZLWK�PDUVKHV�DQG�EUDLGHG�VWUHDPV�VKRXOG�JUHDWO\�LQFUHDVH� SRWHQWLDO� KDELWDW��9LDEOH� SRSXODWLRQV� RFFXU� WR� WKH� QRUWK� DQG�ZHVW�� DQG� WKH� DGGLWLRQ� RI�ZHWODQG�KDELWDW�LQ�WKH�DUHD�PD\�UHFUXLW�IURP�WKHVH�SRSXODWLRQV��
�
6HGLPHQWDWLRQ� RI� WKH� ODNH�ZLOO� UHVXOW� LQ� D� ORVV� RI� KDELWDW� IRU�PRVW� RI� WKH�ZDWHUIRZO� LQFOXGLQJ�QXPHURXV� PLJUDWRU\� VSHFLHV�� � � 6RPH� VSHFLHV� �H�J��� 5XGG\� 'XFN� �2[\XUD� MDPDLFHQVLV�� DQG�*DGZDOO��$QDV�VWUHSHUD��PD\�FXUUHQWO\�EUHHG�LQ�WKH�HPHUJHQW�YHJHWDWLRQ�DW�WKH�HGJHV�RI�WKH�ODNH��:LWK�RQO\�D�IHZ�DFUHV�RI�ODFXVWULQH�ZDWHUV��WKHVH�VSHFLHV�ZLOO�OLNHO\�VWLOO�RFFXU�DQG�EUHHG��EXW�LQ�IHZHU�QXPEHUV���:LWK�WKH�FRPSOHWH�ORVV�RI�WKH�ODNH��RQO\�WKH�PRVW�IOH[LEOH�VSHFLHV��VXFK�DV�WKH�0DOODUG��ZLOO�FRQWLQXH�WR�EUHHG�DORQJ�WKH�FUHHN�IORZLQJ�WKURXJK�WKH�ILOOHG�LQ�UHVHUYRLU�� �/LNHO\��IRUDJLQJ�KDELWDW�IRU�WKH�'RXEOH�FUHVWHG�&RUPRUDQW��)RUVWHU¶V�7HUQ��6WHUQD�IRUVWHUL���DQG�&DVSLDQ�7HUQ��6��FDVSLD��ZLOO�EH�ORVW���%HFDXVH�RWKHU�VLPLODU�KDELWDW�LV�DEXQGDQW�LQ�WKH�UHJLRQ��WKLV�ORVV�RI�WKLV�RSHQ�ZDWHU�KDELWDW�ZRXOG�QRW�EH�FRQVLGHUHG�VXEVWDQWLDO���1HZO\�FUHDWHG�XSODQGV�PD\�SURYLGH�DGGLWLRQDO�KDELWDW�IRU�VHYHUDO�&DOLIRUQLD�6SHFLHV�RI�VSHFLDO�FRQFHUQ�� �7KH�DGGLWLRQ�RI�VKRUW�JUDVVODQGV�RU�UXGHUDO�KDELWDW�ZLWK�QRQ�QDWLYH�SODQW�VSHFLHV�PD\�SURYLGH� DGGLWLRQDO�KDELWDW� IRU� WKH�+RUQHG�/DUN� �(UHPRSKLOD�DOSHVWULV�� DQG� WKH�%XUURZLQJ�2ZO��$WKHQH� FXQLFXODULD��� �/LNHZLVH�� WKH�/RJJHUKHDG�6KULNH� �/DQLXV� OXGRYLFLDQXV��PD\�QHVW� LQ� WKH�LQYDGLQJ� FR\RWH� EUXVK�� $IWHU� D� FOLPD[� FRPPXQLW\� RI� FRDVW� OLYH� RDN� WUHHV� LV� HVWDEOLVKHG� ZLWK�GHQVH��FORVHG�FDQRSLHV��UDSWRUV�VXFK�DV�WKH�&RRSHU¶V�+DZN�DQG�6KDUS�VKLQQHG�+DZN��$FFLSLWHU�VWULDWXV��PD\�DOVR�EUHHG�KHUH��
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$V� WKH� ODNH� ILOOV� LQ� ZLWK� VHGLPHQW� WKH� FUHDWLRQ� RI� PDUVKODQGV� ZLOO� LQLWLDOO\� LQFUHDVH� SRWHQWLDO�EUHHGLQJ�KDELWDW�IRU�RWKHU�VSHFLDO�VWDWXV�VSHFLHV��VXFK�DV�WKH�6DOW�0DUVK�&RPPRQ�<HOORZWKURDW��*HRWKO\SLV�WULFKDV�VLQXRVD���7ULFRORUHG�%ODFNELUG��$JHODLXV�WULFRORU���DQG�WKH�1RUWKHUQ�+DUULHU��&LUFXV� F\DQHXV��� �0XFK� RI� WKH� QHZO\� FUHDWHG�PDUVKODQGV�ZLOO� SUREDEO\� HYHQWXDOO\� FKDQJH� WR�GULHU�KDELWDWV���+RZHYHU��WKH�UHPQDQW�DUHDV�RI�HPHUJHQW�YHJHWDWLRQ�VKRXOG�EH�JUHDWHU�WKDQ�WKRVH�IRXQG�ZLWK� WKH� H[LVWLQJ� FRQGLWLRQV�� VR� WKHUH� VKRXOG�EH� D�QHW� JDLQ� LQ�EUHHGLQJ�KDELWDW� IRU� WKHVH�ELUGV�����7KH�&DOLIRUQLD�<HOORZ�:DUEOHU��FXUUHQWO\�EUHHGV�LQ�ZLOORZV�IRXQG�DORQJ�6DQ�)UDQFLVTXLWR�&UHHN�DQG�LQ�WKH�XSSHU�ODNH�DUHDV���1HZO\�HVWDEOLVKHG�ZLOORZV�DORQJVLGH�WKH�QHZ�FUHHN�FKDQQHO�VKRXOG�SURYLGH�DGGLWLRQDO��IDLUO\�SHUPDQHQW�EUHHGLQJ�KDELWDW�IRU�WKLV�VSHFLHV�����7KH� H[SHFWHG� LQFUHDVH� LQ� VHGLPHQW� ORDG� DQG� IORDWLQJ� GHEULV� LV� QRW� H[SHFWHG� WR� VLJQLILFDQWO\�FKDQJH� WKH� SRWHQWLDO� KDELWDW� IRU� PRVW� QRQ� IHGHUDOO\�OLVWHG� ZLOGOLIH� VSHFLHV� IRXQG� LQ� ULSDULDQ�KDELWDWV� RI�6DQ�)UDQFLVTXLWR�&UHHN�� �7KHUHIRUH�� WKHUH� DUH� QR� DQWLFLSDWHG� VXEVWDQWLDO� LPSDFWV� WR�WKHVH�QRQ�IHGHUDOO\�OLVWHG�ZLOGOLIH�VSHFLHV�IURP�6HDUVYLOOH�'DP�WR�6DQ�)UDQFLVFR�%D\��������327(17,$/�,03$&76�21�,19$6,9(�$48$7,&�63(&,(6�2)�&21&(51���������%XOOIURJV��$W� SUHVHQW� WKH� EXOOIURJ� SRSXODWLRQ� ZLWKLQ� 6DQ� )UDQFLVTXLWR� &UHHN� LV� UHODWLYHO\� VPDOO� DQG�FRQFHQWUDWHG� EHORZ� WKH� 6HDUVYLOOH�'DP�� DQG� LV� WKRXJKW� WR� EH� WKH� UHVXOW� RI� LQGLYLGXDOV� VSLOOLQJ�RYHU�WKH�GDP�LQWR�WKH�FUHHN�IURP�WKH�ODUJHU�SRSXODWLRQ�ZLWKLQ�6HDUVYLOOH�5HVHUYRLU�GXULQJ�ZLQWHU�IORRG�HYHQWV�� �$V�WKH�ODNH�ILOOV�ZLWK�VHGLPHQW�WR�WKH�SUHVHQW�WRS�OHYHO�RI�WKH�GDP��LW�LV�H[SHFWHG�WKDW�KDELWDW�LQ�WKH�IRUP�RI�VKRUHOLQH�ZLOO�EH�FUHDWHG�IRU�EXOOIURJV�DW�WKH�GDP�IDFH���7KLV�PD\�DOORZ�PRUH�LQGLYLGXDO�EXOOIURJV�WR�EH�SUHVHQW�DW�WKH�GDP�IDFH�DQG�VXVFHSWLEOH�WR�VSLOOLQJ�RYHU�WKH�GDP�GXULQJ�IORRG�HYHQWV���$GGLWLRQDOO\��DV�WKH�UHVHUYRLU�JUDGXDOO\�FKDQJHV�IURP�RSHQ�ZDWHU�WR�D�PDUVK�WR�D�VWUHDP��WKH�EXOOIURJ�SRSXODWLRQ�LV�H[SHFWHG�WR�LQFUHDVH�GXH�WR�D�PRUH�VXLWDEOH�PDUVK�KDELWDW�DQG�D�UHGXFWLRQ�RI�SUHGDWRU\�ILVK��HJ���ODUJHPRXWK�EDVV��ZLWKLQ�WKH�UHVHUYRLU��EXW�HYHQWXDOO\�PD\�EHFRPH� UHGXFHG� EHORZ� SUHVHQW� QXPEHUV� DV� WKH� KDELWDW� EHFRPHV� D� PRUH� FKDQQHOL]HG� VWUHDP�ZLWKLQ�6HDUVYLOOH�9DOOH\���7KH� HIIHFW� RI� WKLV� WUDQVLWLRQ�ZLOO� SUREDEO\� EH� DQ� LQLWLDO� LQFUHDVH� LQ� WKH� DQQXDO� LQWURGXFWLRQ� RI�EXOOIURJV�LQWR�6DQ�)UDQFLVTXLWR�&UHHN�IURP�6HDUVYLOOH�5HVHUYRLU���$�KLJKHU�QXPEHU�RI�EXOOIURJV�ZLWKLQ�6DQ�)UDQFLVTXLWR�&UHHN�PD\�QHJDWLYHO\�LPSDFW�WKH�&DOLIRUQLD�UHG�OHJJHG�IURJ�SRSXODWLRQ�WKURXJK� JUHDWHU� SUHGDWLRQ� DQG� FRPSHWLWLRQ�� � +RZHYHU�� EXOOIURJV� DUH� QRW� H[SHFWHG� WR� EHFRPH�HVWDEOLVKHG�ZLWKLQ�6DQ�)UDQFLVTXLWR�&UHHN�GXH�WR�WKH�FRQWLQXHG�DQQXDO�UHPRYDO�RI�RYHUZLQWHULQJ�WDGSROHV�GXULQJ�WKH�ZLQWHU�IORRG�HYHQWV��DQG�DQ�HYHQWXDO�UHGXFHG�SRSXODWLRQ�DERYH�WKH�GDP����������&UD\ILVK��$V�ZLWK� EXOOIURJV� DERYH�� DQ� LQLWLDO� LQFUHDVH� LQ� FUD\ILVK� HQWHULQJ� 6DQ� )UDQFLVTXLWR�&UHHN� IURP�6HDUVYLOOH�5HVHUYRLU�LV�H[SHFWHG�WR�RFFXU�GXH�WR�PRUH�FUD\ILVK�EHLQJ�SUHVHQW�DW�WKH�GDP�IDFH�DQG�DQ�LQFUHDVH�LQ�WKH�FUD\ILVK�SRSXODWLRQ�DV�WKH�VXFFHVVLRQ�IURP�RSHQ�ZDWHU�WR�PDUVK�SURFHHGV���
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�������&KLQHVH�0LWWHQ�&UDEV��1R�FKDQJH�LQ�GHQVLW\�RI�WKH�&KLQHVH�PLWWHQ�FUDE�SRSXODWLRQ�GXH�WR�DQ�LQFUHDVH�LQ�VHGLPHQW�IORZ�UHVXOWLQJ� IURP� WKH�QDWXUDO� ILOOLQJ�RI�6HDUVYLOOH�5HVHUYRLU� LV� H[SHFWHG�� �+RZHYHU�� DQ� LQFUHDVH� LQ�GHQVLW\� DQG� GLVWULEXWLRQ� RI� FUDEV� WR� WKH� GDP� IDFH� PD\� RFFXU� UHJDUGOHVV� GXH� WR� XSVWUHDP�PLJUDWLRQ���������327(17,$/�,03$&76�72�63(&,$/�67$786�3/$17�$1'�:,/'/,)(�63(&,(6���������3RWHQWLDO�,PSDFWV�WR�6SHFLDO�6WDWXV�3ODQWV��)RXQWDLQ� 7KLVWOH� � )RXQWDLQ� WKLVWOH� PD\� RFFXU� ZLWKLQ� WKH� EHG� RI� 6DQ� )UDQFLVTXLWR� &UHHN��7KHUHIRUH�� SRWHQWLDO� � LPSDFWV� PD\� RFFXU� IURP� DQ� LQFUHDVH� LQ� VHGLPHQW� IORZ� DORQJ� WKH� XSSHU�SRUWLRQ�RI�6DQ�)UDQFLVTXLWR�&UHHN�ORFDWHG�ZLWKLQ�WKH�YLFLQLW\�RI�6HDUVYLOOH�/DNH���6DQ�0DWHR�:RROO\� 6XQIORZHU� � 6DQ�0DWHR�ZRROO\� VXQIORZHU�PD\� RFFXU� DORQJ� WKH� RSSRVLQJ�EDQNV� RI� 6DQ� )UDQFLVTXLWR� &UHHN�� � +RZHYHU�� QR� VXEVWDQWLDO� LPSDFWV� DUH� DQWLFLSDWHG� IURP� DQ�LQFUHDVH�LQ�VHGLPHQW�IORZ�DORQJ�WKH�EDQNV�LQ�WKH�XSSHU�SRUWLRQ�RI�6DQ�)UDQFLVTXLWR�&UHHN�ORFDWHG�ZLWKLQ�WKH�YLFLQLW\�RI�6HDUVYLOOH�/DNH���'XGOH\¶V� /RXVHZRUW� � 'XGOH\¶V� ORXVHZRUW� PD\� RFFXU� DORQJ� WKH� RSSRVLQJ� EDQNV� RI� 6DQ�)UDQFLVTXLWR� &UHHN�� � +RZHYHU�� QR� VXEVWDQWLDO� LPSDFWV� DUH� DQWLFLSDWHG� IURP� DQ� LQFUHDVH� LQ�VHGLPHQW�IORZ�DORQJ�WKH�EDQNV�LQ�WKH�XSSHU�SRUWLRQ�RI�6DQ�)UDQFLVTXLWR�&UHHN�ORFDWHG�ZLWKLQ�WKH�YLFLQLW\�RI�6HDUVYLOOH�/DNH���6DQWD�&ODUD�5HG�5LEERQV��6DQWD�&ODUD�UHG�ULEERQV�PD\�RFFXU�DORQJ�WKH�RSSRVLQJ�EDQNV�RI�6DQ�)UDQFLVTXLWR� &UHHN�� � +RZHYHU�� QR� VXEVWDQWLDO� LPSDFWV� DUH� DQWLFLSDWHG� IURP� DQ� LQFUHDVH� LQ�VHGLPHQW�IORZ�DORQJ�WKH�EDQNV�LQ�WKH�XSSHU�SRUWLRQ�RI�6DQ�)UDQFLVTXLWR�&UHHN�ORFDWHG�ZLWKLQ�WKH�YLFLQLW\�RI�6HDUVYLOOH�/DNH���:HVWHUQ� /HDWKHUZRRG� � :HVWHUQ� /HDWKHUZRRG� PD\� RFFXU� DORQJ� WKH� RSSRVLQJ� EDQNV� RI� 6DQ�)UDQFLVTXLWR� &UHHN�� � +RZHYHU�� QR� VXEVWDQWLDO� LPSDFWV� DUH� DQWLFLSDWHG� IURP� DQ� LQFUHDVH� LQ�VHGLPHQW�IORZ�DORQJ�WKH�EDQNV�LQ�WKH�XSSHU�SRUWLRQ�RI�6DQ�)UDQFLVTXLWR�&UHHN�ORFDWHG�ZLWKLQ�WKH�YLFLQLW\�RI�6HDUVYLOOH�/DNH����������3RWHQWLDO�,PSDFWV�WR�)HGHUDOO\�/LVWHG�$QLPDO�6SHFLHV�����������6WHHOKHDG�5DLQERZ�7URXW���$V� WKH� GDP� ILOOV� WKH� DPRXQW� RI� VXVSHQGHG� VHGLPHQW� SDVVLQJ� WKURXJK� GXULQJ� VWRUP� IORZV�ZLOO�VORZO\�LQFUHDVH�WR������RI�WKH�ORDG�HQWHULQJ�WKH�ODNH��FRPSDUHG�WR�DERXW�����SDVVLQJ�WKURXJK�DW�WKH�SUHVHQW�WLPH���7KLV�VXVSHQGHG�VHGLPHQW�LV�H[SHFWHG�WR�JHQHUDOO\�IORZ�WKURXJK�WKH�FUHHN�WR�WKH�ED\���6XEVWUDWH�FRQGLWLRQV�LQ�WKH�VWUHDP�EHORZ�WKH�ODNH�ZLOO�QRW�EH�DGYHUVHO\�DIIHFWHG��HVSHFLDOO\�LQ� WKH�VWHHSHU�VHFWLRQV�XSVWUHDP�RI�-XQLSHUR�6HUUD�%RXOHYDUG��ZKHUH�VWHHOKHDG�VSDZQ�DQG�UHDU��7KH� GXUDWLRQ� RI� WXUELG� HYHQWV� VKRXOG� SURJUHVVLYHO\� GHFUHDVH�� DV� WXUELG� VWRUP� ZDWHU� SDVVHV�WKURXJK� WKH� ILOOHG� ODNH�� UDWKHU� WKDQ�EHLQJ� JUDGXDOO\�PHWHUHG�RXW� IRU� VHYHUDO� GD\V� IROORZLQJ� WKH�VWRUP�IURP�ZDWHU�VWRUHG�LQ�WKH�ODNH���7KH�LPSDFW�RI�WXUELGLW\�IURP�ODWH�VHDVRQ�VWRUPV�RQ�ZLQWHU�
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DQG� VSULQJ� IHHGLQJ� E\� VWHHOKHDG� ZLOO� EH� VRPHZKDW� UHGXFHG�� � ,Q� DGGLWLRQ�� GHSRVLWLRQ� RI� ILQH�VHGLPHQW�LQ�WKH�VWUHDPEHG�PD\�DOVR�DFWXDOO\�EH�UHGXFHG��EHFDXVH�ILQH�VHGLPHQW�ZLOO�SDVV�WKURXJK�GXULQJ�VWRUPV��UDWKHU�WKDQ�DOVR�GXULQJ�WKH�ORZHU�IORZ�SHULRGV�LPPHGLDWHO\�IROORZLQJ�VWRUPV����%HGORDG�VHGLPHQWV�DUH�SUHVHQWO\�WUDSSHG�E\�WKH�ODNH��EXW�ZLOO�PRYH�RYHU�WKH�GDP�RQFH�WKH�ODNH�LV�ILOOHG���7KLV�FRDUVH�VDQG�DQG�JUDYHO�LV�H[SHFWHG�WR�FDXVH����LQFKHV�RI�FKDQQHO�DJJUDGDWLRQ�RYHU�ILIW\�\HDUV�� �3RROV�SUHVHQW�EHWZHHQ�6HDUVYLOOH�/DNH�DQG�-XQLSHUR�6HUUD�%RXOHYDUG�DUH�SULPDULO\�DVVRFLDWHG�ZLWK� VFRXU� DW� EHGURFN�RXWFURSV�� URRWV�RU�ZRRG� IURP� ULSDULDQ� WUHHV�RU� VKDUS� FKDQQHO�EHQGV�� � 7KHUHIRUH�� ILOOLQJ� VKRXOG� EH�PLQLPDO� DQG�PRVWO\� FRQILQHG� WR� WKH� ODUJHVW� SRROV��ZKLFK�SURYLGH�RYHUZLQWHULQJ�KDELWDW���7KH�PRVW�KHDYLO\�XVHG�VXPPHU�UHDULQJ�KDELWDWV�DUH�SUREDEO\�WKH�IDVW�ZDWHU�ULIIOHV��UXQV�DQG�KHDGV�RI�SRROV��ZKHUH�LQFUHDVHG�EHGORDG�LV�OHVV�OLNHO\�WR�KDYH�HIIHFWV�RQ�ZDWHU�GHSWK�RU�VXEVWUDWH�FRQGLWLRQV���+RZHYHU��LI�VXEVWDQWLDO�DJJUDGDWLRQ�LQFUHDVHV�WKH�DPRXQW�RI�ZDWHU� WKDW� IORZV� VXEVXUIDFH��PRUH� RI� WKH� VWUHDPEHG�ZLOO� JR� GU\� RQ� WKH� VXUIDFH�PRUH� RIWHQ��3UHVHQWO\�� WKH� UHDFK� EHWZHHQ� 6HDUVYLOOH� DQG� %HDU� &UHHN� DQG� D� ò�PLOH� UHDFK� XSVWUHDP� RI� WKH�%RHWKLQJ�7UHH�)DUP� ODFN� ODWH� VXPPHU� VXUIDFH� IORZ� LQ�GU\� \HDUV�� WKRVH� UHDFKHV�PD\�GU\�PRUH�RIWHQ�6XEVWDQWLDO�DJJUDGDWLRQ�LQ�WKH�GRZQVWUHDP�UHDFKHV��GRZQVWUHDP�RI�(O�&DPLQR��FRXOG�UHVXOW�LQ� HDUOLHU� GU\LQJ� RI� WKH� VWUHDPEHG�� DQG� UHGXFH� WKH� SHULRG� IRU� VXFFHVVIXO� VWHHOKHDG� VPROW�RXWPLJUDWLRQ����:LWKLQ�WKH�6DQ�)UDQFLVTXLWR�&UHHN�ZDWHUVKHG��VSDZQLQJ�JUDYHOV�DUH�SUHVHQWO\�YHU\�VFDUFH�RQO\�LQ�WKH�����PLOH�UHDFK�EHWZHHQ�6HDUVYLOOH�DQG�%HDU�&UHHN��EHFDXVH�RI�EHGORDG�WUDSSLQJ�E\�WKH�GDP��6SDZQLQJ�KDELWDW�ZLOO�LPSURYH�LQ�WKLV�UHDFK�DIWHU�ILOOLQJ�RI�WKH�GDP���7KH�SUHVHQW�HIIHFW�RI�6HDUVYLOOH�/DNH�RQ�ZDWHU� WHPSHUDWXUHV�GRZQVWUHDP�LV� WR�VOLJKWO\� LQFUHDVH�WKHP��EHFDXVH�WKH�VXUIDFH�ZDWHU�WKDW�VSLOOV�RYHU�WKH�GDP�LV�ZDUPHU�WKDQ�WKH�LQIORZ�ZDWHU�WR�WKH�ODNH���$IWHU�ILOOLQJ�RI�WKH�ODNH�WKLV�HIIHFW�ZLOO�EH�HOLPLQDWHG����1RQQDWLYH� ILVK�SUHVHQWO\� VSLOO� IURP�6HDUVYLOOH�/DNH�GXULQJ�ZHW� \HDUV�� �$SSDUHQWO\�PRVW�RI� WKH�ILVK�ZDVK�WKURXJK�RU�IDLO�WR�VXUYLYH�LQ�6DQ�)UDQFLVTXLWR�&UHHN��DV�WKH�IHZ�QRQ�QDWLYHV�FROOHFWHG�LQ� WKH� FUHHN� DUH� PRVWO\� LQ� WKH� SRROV� LPPHGLDWHO\� GRZQVWUHDP� RI� WKH� ODNH� �/DXQHU� DQG� 6SDLQ�������/DXQHU�DQG�+ROWJULHYH���������$V�WKH�ODNH�JUDGXDOO\�ILOOV��IOXVKLQJ�RI�WKHVH�ILVK�PD\�RFFXU�PRUH�RIWHQ��EHFDXVH�VPDOOHU� IORRGV�FDQ�IOXVK� WKHP�IURP�WKH� ODNH�� �6SLOO�RI� WKHVH� ILVK�ZLOO� WKHQ�GHFOLQH�DV�WKH�ILOOLQJ�RI�WKH�ODNH�HOLPLQDWHV�VXLWDEOH�ODNH�KDELWDW�IRU�WKHP����7KH�QHW�HIIHFW�RI�WKH�ILOOLQJ�RI�WKH�ODNH�VKRXOG�EH�VOLJKWO\�EHQHILFLDO�WR�VWHHOKHDG�GRZQVWUHDP�RI�WKH� ODNH�� GHSHQGLQJ� XSRQ� WKH� H[WHQW� WKDW� DJJUDGDWLRQ� GRZQVWUHDP� ZLOO� LQFUHDVH� WKH� H[WHQW��IUHTXHQF\�DQG�WLPLQJ�RI�VXUIDFH�GU\LQJ�RI�WKH�VWUHDPEHG������������5HG�/HJJHG�)URJ��,QFUHDVHG� VXVSHQGHG� VHGLPHQW� LQ� WKH� IRUP� RI� ILQH� JUDLQ� VDQG�PD\� LPSDFW� EUHHGLQJ� DQG� ODUYDO�GHYHORSPHQW�LI�GHSRVLWLRQ�RFFXUV���,I�VHGLPHQW�GHSRVLWV�LQ�GHHS�SRROV�PDNLQJ�WKHP�VXEVWDQWLDOO\�VKDOORZHU�WKHQ�LW�ZLOO�LPSDFW�DOO�OLIH�VWDJHV���+RZHYHU��LQFUHDVHG�VHGLPHQW�WKURXJK�WKH�V\VWHP�LV�QRW� H[SHFWHG� WR� UHVXOW� LQ� LQFUHDVHG� GHSRVLWLRQ� LQ� WKLV� UHDFK� RI� WKH� FUHHN�� � ,QFUHDVHG� WXUELGLW\�WKURXJK� WKH� V\VWHP� LV�QRW�H[SHFWHG� WR�GLUHFWO\� LPSDFW�DGXOWV�RU� MXYHQLOHV�� �+RZHYHU�� LQFUHDVHG�WXUELGLW\� FRXOG� LPSDFW� WDGSROHV� LI� LW� UHVXOWV� LQ� UHGXFHG� GLVVROYHG� R[\JHQ� DQG�RU� KLQGHUV� WKHLU�
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DELOLW\� WR�EUHDWKH�� �7KLV� LV�QRW�H[SHFWHG�GXH�WR�WKH�PDWHULDO�EHLQJ�ILQH�JUDLQ�VDQG��ZKLFK�LV�QRW�NQRZQ�WR�FORJ�JLOOV�DQG�EHFDXVH�WKH�WXUELGLW\�LV�H[SHFWHG�WR�EH�VKRUW�OLYHG��RFFXUULQJ�RQO\�GXULQJ�VWRUP�HYHQWV���,QLWLDO�KLJKHU�QXPEHUV�RI�EXOOIURJV�DQG�FUD\ILVK�IURP�6HDUVYLOOH�5HVHUYRLU�PD\�LPSDFW�UHG�OHJJHG�IURJV� WKURXJK� LQFUHDVHG� SUHGDWLRQ� DQG� FRPSHWLWLRQ�� � +RZHYHU�� HYHQWXDOO\� WKH� UHG�OHJJHG� IURJ�SRSXODWLRQ� PD\� LQFUHDVH� LQ� GLVWULEXWLRQ� DERYH� WKH� 6HDUVYLOOH� 'DP� DV� KDELWDW� EHFRPHV� PRUH�VXLWDEOH��������0$1$*(0(17�5(&200(1'$7,216��:H�UHFRPPHQG�WKDW�FRQWLQXHG�PRQLWRULQJ�RI�6HDUVYLOOH�/DNH��6DQ�)UDQFLVTXLWR�&UHHN��DQG�%HDU�&UHHN� EH� FRQGXFWHG� WR� GHWHUPLQH� LI� FKDQJHV� LQ� WKH� GLVWULEXWLRQ� DQG� GHQVLW\� RI�&DOLIRUQLD� UHG�OHJJHG�IURJV�DUH�RFFXUULQJ�GXH�WR�WKH�QDWXUDO�ILOOLQJ�RI�6HDUVYLOOH�/DNH���,I�LW�LV�IRXQG�WKDW�WKH�UHG�OHJJHG�IURJ�SRSXODWLRQ�ZLWKLQ�6DQ�)UDQFLVTXLWR�&UHHN�LV�GHFOLQLQJ�DQG�WKH�FDXVH�RI�WKLV�GHFOLQH�LV�VXVSHFWHG� WKHQ� DSSURSULDWH� DFWLRQV� WR� UHPRYH� WKLV� FDXVH� DUH� UHFRPPHQGHG� �H�J��� LI� LQFUHDVHG�SUHGDWLRQ�E\�EXOOIURJV�LV�IRXQG�WR�EH�RFFXUULQJ�WKHQ�D�EXOOIURJ�PDQDJHPHQW�SURJUDP�VKRXOG�EH�LQLWLDWHG����:H� UHFRPPHQG� WKDW� YHJHWDWLYH� VXFFHVVLRQDO� SDWWHUQV� EH� SHUPLWWHG� WR� HYROYH� QDWXUDOO\� DV�6HDUVYLOOH� /DNH� ILOOV� ZLWK� VHGLPHQW�� � 3HULRGLF� PDLQWHQDQFH� DFWLYLWLHV�� L�H�� FOHDULQJ� RXW� ZRRG\�YHJHWDWLRQ� LQ� WKH� ORZHU� FKDQQHO� RI� 6DQ� )UDQFLVTXLWR� &UHHN�� VKRXOG� EH� FRQWLQXHG� LQ� RUGHU� WR�UHGXFH�IORRG�ULVN�DQG�WR�HQDEOH�ILVK�SDVVDJH���
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�����(19,5210(17$/�29(5/$<�/2:(5,1*�2)�6($569,//(�'$0��������35(',&7('�(&26<67(0�(92/87,21��7KH� ORZHULQJ� RI� 6HDUVYLOOH� 'DP� E\� ��� IHHW� LV� H[SHFWHG� WR� UHVXOW� LQ� GRZQVWUHDP� HFRORJLFDO�FRQGLWLRQV� VLPLODU� WR� WKRVH� SUHYLRXVO\� GHVFULEHG� IRU� WKH� QDWXUDO� ILOOLQJ� VFHQDULR�� � +RZHYHU��VHYHUDO�GLVWLQFW�GLIIHUHQFHV�LQ�WKH�HYROXWLRQ�RI�6HDUVYLOOH�9DOOH\�DUH�H[SHFWHG�IURP�ORZHULQJ�WKH�GDP�DV� FRPSDUHG� WR� DOORZLQJ� WKH� ODNH� WR� ILOO� QDWXUDOO\�� �7KH� VSDWLDO� H[WHQW� RI� )UHVK�(PHUJHQW�:HWODQG�ZLOO�EH�FRPSDUDWLYHO\�UHGXFHG�DV�WKH�HFRORJLFDO�VXFFHVVLRQ�IURP�2SHQ�:DWHU�KDELWDW�WR�&RDVWDO� 2DN� :RRGODQG� ZLOO� QRW� LQFOXGH� D� OHQJWK\� WUDQVLWLRQ� DV� ³6HDUVYLOOH� 6ZDPS´�� � 7KH�SUHGLFWHG�VXFFHVVLRQDO�SDWWHUQ�GHVFULEHG�DV�WKH�³1HDU�IXWXUH´�VFHQDULR�LQ�6HFWLRQ�����ZLOO�E\SDVV�WKH�³0HGLXP�)XWXUH´�VFHQDULR�LQ�IDYRU�RI�WKH�³)DU�IXWXUH´�VFHQDULR����$IWHU� WKH� ODNH� VXUIDFH� HOHYDWLRQ� LV� ORZHUHG�� WKH� GHYHORSPHQW� RI� DQ� HIILFLHQW�� VLQJOH�WKUHDG�FKDQQHO�IURP�WKH�ORZHUHG�VSLOOZD\�WKURXJK�WKH�&RUWH�0DGHUD��6DXVDO�'HOWD�ZLOO�UDSLGO\�LQLWLDWH��$� KHDGFXW� ZLOO� SURFHHG� XSVWUHDP� DQG� ORZHU� WKH� HOHYDWLRQ� RI� WKH� HIILFLHQW� FKDQQHO�� � �:H� DUH�XQFHUWDLQ�DW�WKLV�WLPH�KRZ�FKDQJHV�LQ�WKH�SK\VLFDO�HQYLURQPHQW�ZLOO�XOWLPDWHO\�HIIHFW�WKH�ULSDULDQ�DQG�ZHWODQG�KDELWDWV�DVVRFLDWHG�ZLWK�&RUWH�0DGHUD�&UHHN� DQG�6HDUVYLOOH�/DNH�� �'HSHQGLQJ�RQ�FKDQJHV� LQ� ZDWHU� WDEOH� K\GURORJ\� DQG� SDWWHUQV� RI� VHGLPHQWDWLRQ�� WKH� H[LVWLQJ� ULSDULDQ� IRUHVW�QHDUHU�WKH�PDUJLQV�RI�WKH�IORRGSODLQ�PD\�EHJLQ�WR�GU\�RXW���,W�LV�XQNQRZQ�ZKHWKHU�WKH�GHJUHH�RI�GHVLFFDWLRQ�ZLOO�UHVXOW�LQ�KLJK�PRUWDOLW\�RI�WKH�H[LVWLQJ�ULSDULDQ�IRUHVW����/RZHULQJ� WKH� GDP� LV� H[SHFWHG� WR� H[SRVH� DSSUR[LPDWHO\� ��� DFUHV� RI� ODNH� ERWWRP� VHGLPHQW�FXUUHQWO\� EHORZ� WKH� 2SHQ� :DWHU� KDELWDW� �1RUWKZHVW� +\GUDXOLF� &RQVXOWDQWV�� ������� � ([SRVHG�VHGLPHQW� FUHDWHV� D�KLJK� SRWHQWLDO� IRU�ERWK� VXUIDFH� HURVLRQ� DQG� WKH� HVWDEOLVKPHQW�RI�QRQ�QDWLYH�LQYDVLYH�SODQW�VSHFLHV�LQ�GLVWXUEHG�DUHDV���7KH� DPRXQW� RI� VXVSHQGHG� VHGLPHQW� SDVVLQJ� WKURXJK� WKH� QHZ� 6HDUVYLOOH� 9DOOH\� GXULQJ� VWRUP�IORZV�ZLOO� VKDUSO\� LQFUHDVH� WR������RI� WKH� ORDG�HQWHULQJ� WKH�GHYHORSLQJ�FKDQQHO�� FRPSDUHG� WR�DERXW�����SDVVLQJ�WKURXJK�DW�WKH�SUHVHQW�WLPH���&RQWULEXWLRQV�RI�VHGLPHQW�IURP�VXUIDFH�HURVLRQ�RI�WKH�H[SRVHG�IRUPHU�ODNH�ERWWRP�ZLOO�EH�KLJK�XQWLO�WKHVH�DUHDV�DUH�UHYHJHWDWHG���$V�EHIRUH��WKH�PDMRULW\�RI�WKLV�VXVSHQGHG�VHGLPHQW�DQG�EHGORDG�LV�H[SHFWHG�WR�JHQHUDOO\�IORZ�WKURXJK�WKH�FUHHN�LQWR�6DQ�)UDQFLVFR�%D\���&KDQQHO�JHRPHWU\�DQG�VXEVWUDWH�FRQGLWLRQV�LQ�WKH�VWUHDP�EHORZ�WKH�ODNH�ZLOO�QRW�EH�DGYHUVHO\�DIIHFWHG��HVSHFLDOO\�LQ�WKH�VWHHSHU�VHFWLRQV�XSVWUHDP�RI�+LJKZD\������3RROV�SUHVHQW�EHWZHHQ�6HDUVYLOOH�/DNH�DQG�+LJKZD\�����DUH�SULPDULO\�DVVRFLDWHG�ZLWK�VFRXU�DW�EHGURFN�RXWFURSV�� URRWV� RU� ZRRG� IURP� ULSDULDQ� WUHHV� RU� VKDUS� FKDQQHO� EHQGV�� � 7KHUHIRUH� DJJUDGDWLRQ�VKRXOG�EH�PLQLPDO��PRVWO\�FRQILQHG�WR�WKH�ODUJHVW�SRROV��IORRGSODLQV��VDQG�EDUV��DQG�EHKLQG�ORJ�MDPV�����,I� VXEVWDQWLDO� DJJUDGDWLRQ� LQFUHDVHV� � WRZDUGV� WKH� HQG� RI� WKH� UDLQ\� VHDVRQ� ZKHQ� IORZV� FDQ� EH�LQVXIILFLHQW� WR� WUDQVSRUW� VHGLPHQW� WR� WKH�ED\�� WKH� WLPLQJ�DQG� ORFDWLRQ�RI� VWUHDPEHG�GU\LQJ�PD\�DOWHU� VRPHZKDW�� � 3UHVHQWO\�� WKH� UHDFK� EHWZHHQ� 6HDUVYLOOH� DQG� %HDU� &UHHN� DQG� D�ò�PLOH� UHDFK�XSVWUHDP�RI�WKH�%RHWKLQJ�7UHH�)DUP�ODFN�ODWH�VXPPHU�VXUIDFH�IORZ�LQ�GU\�\HDUV��WKRVH�UHDFKHV�PD\�GU\�PRUH�RIWHQ���
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7KH� GXUDWLRQ� RI� WXUELG� HYHQWV� VKRXOG� SURJUHVVLYHO\� GHFUHDVH�� DV� WXUELG� VWRUP� ZDWHU� SDVVHV�WKURXJK� WKH� ILOOHG� ODNH�� UDWKHU� WKDQ�EHLQJ� JUDGXDOO\�PHWHUHG�RXW� IRU� VHYHUDO� GD\V� IROORZLQJ� WKH�VWRUP�IURP�ZDWHU�VWRUHG�LQ�WKH�ODNH���7KH�WHPSHUDWXUH�RI�ZDWHU�HQWHULQJ�6DQ�)UDQFLVTXLWR�&UHHN�IURP� WKH�XSSHU�ZDWHUVKHG�DUH� H[SHFWHG� WR�EH� VOLJKWO\� FRROHU� VLQFH� WKH\�ZLOO� QRW�EH�ZDUPHG� LQ�SUHYLRXVO\�H[LVWLQJ�2SHQ�:DWHU�KDELWDW��������327(17,$/�&+$1*(6�,1�5,3$5,$1�9(*(7$7,21���������6HDUVYLOOH�/DNH��$V�PHQWLRQHG�DERYH��D�UHGXFWLRQ�LQ�6HDUVYLOOH�/DNH�ZDWHU�OHYHOV�ZRXOG�H[SRVH�D�VLJQLILFDQW�DUHD�RI�XQYHJHWDWHG�JURXQG�DURXQG�WKH�HGJHV�RI�WKH�ODNH�DQG�VKDUSO\�GLPLQLVK�)UHVK�(PHUJHQW�0DUVK�KDELWDW���7KLV�H[SRVHG�DUHD�ZRXOG�EH�VXVFHSWLEOH�WR�WKH�HVWDEOLVKPHQW�RI�XQGHVLUDEOH�QRQ�QDWLYH�LQYDVLYH�SODQW� VSHFLHV�DQG�ZRXOG� UHTXLUH�DFWLYH� UHYHJHWDWLRQ�DQG�PDQDJHPHQW� WR�PLQLPL]H� WKH�LQIHVWDWLRQ�� � 7KH� OLQHDU� H[WHQW� RI� VKRUHOLQH� KDELWDW� ZRXOG� EH� VKDUSO\� UHGXFHG�� � 2SHQ� :DWHU�KDELWDWV�ZRXOG�QRW�EH�H[SHFWHG� WR�SHUVLVW� LQ� WKH�HPED\PHQWV�RI�DUUR\RV�DQG�GUDZV�RU�PHDQGHU�GHSUHVVLRQV�DV�GHVFULEHG�LQ�WKH�GDP�ILOOLQJ�VFHQDULR����7KH� DOOXYLDO� IDQ� DQG� GHOWDLF� DSURQ�� ZKLFK� LV� FXUUHQWO\� GRPLQDWHG� E\�9DOOH\� )RRWKLOO� 5LSDULDQ�KDELWDW��PD\� DOVR� XQGHUJR� VXFFHVVLRQ� WR� D�PRUH� [HULF�&RDVWDO�2DN�:RRGODQG� KDELWDW�� �$V� WKH�GHHSHU��KLJK�EDQNHG��HIILFLHQW�FKDQQHO�GHYHORSV��WKH�IORRGSODLQ�PD\�EHJLQ�GU\LQJ�DQG�WKH�ZDWHU�WDEOH�PD\� GURS��5LSDULDQ� IRUHVW� IXUWKHVW� IURP� WKH� FKDQQHO�ZRXOG� OLNHO\� EH� UHSODFHG� E\� XSODQG�RDNV��ED\��DQG�EXFNH\H���7KHVH�DUHDV�PD\�DOVR�EH�PRUH�VXVFHSWLEOH�WR�FRORQL]DWLRQ�E\�QRQ�QDWLYH�LQYDVLYH�SODQWV�DV�WKH�GHOWD�FRQYHUWV�WR�D�PRUH�[HULF�KDELWDW�W\SH���([RWLF�VSHFLHV�PRVW�SUHYDOHQW�LQ�XSVWUHDP�DUHDV�RXWVLGH�RI�-DVSHU�5LGJH�%LRORJLFDO�3UHVHUYH�DQG�OLNHO\�WR�FRORQL]H�WKH�IRUPHU�ODNH�EHG�DUH��LQ�RUGHU�RI�FRQFHUQ��6FRWFK�EURRP��SDPSDV�JUDVV��DQG�\HOORZ�VWDU�WKLVWOH���,I�D�KLJK�PRUWDOLW\�RI�ZLOORZ�DQG�FRWWRQZRRG�WUHHV�LQ�WKH�&RUWH�0DGHUD�6DXVDO�&UHHN�IORRGSODLQV�RFFXUV��VRPH�RI�WKLV�ZRRG\�GHEULV�PD\�LQLWLDOO\�EH�WUDQVSRUWHG�LQWR�6DQ�)UDQFLVTXLWR�&UHHN���7KH�DOOXYLDO� IDQ� ZRXOG� OLNHO\� UHWDLQ�PRUH� DQG�PRUH� RI� WKLV� ZRRG\� GHEULV� DV� WKH� HIILFLHQW� FKDQQHO�LQFLVHV���:RRG\�GHEULV�ZRXOG�LQFUHDVH�PLFURFOLPDWH�FRQGLWLRQV�IRU�ODWH�VXFFHVVLRQDO�WUHH�VSHFLHV��DV�ZHOO�DV�FUHDWH�JRRG�KDELWDW�IRU�URGHQW��VQDNHV��DQG�RWKHU�ZLOGOLIH����������6HDUVYLOOH�'DP�WR�+LJKZD\������3RWHQWLDO� FKDQJHV� WR� ELRWLF� KDELWDWV� LQ� WKLV� UHDFK� RI�6DQ�)UDQFLVTXLWR�&UHHN� UHVXOWLQJ� IURP� WKH�ORZHULQJ� RI� 6HDUVYLOOH� 'DP� DUH� QRW� H[SHFWHG� WR� GLIIHU� VXEVWDQWLDOO\� IURP� WKRVH� SUHYLRXVO\�GHVFULEHG�IRU�WKH�QDWXUDO�ILOOLQJ�VFHQDULR�LQ�6HFWLRQ����������7KH�DFFHOHUDWHG�WLPLQJ�RI�WKH�LQFUHDVH�LQ� VXVSHQGHG� DQG� EHGORDG� VHGLPHQWV� WR� WKLV� UHDFK� ZLOO� QRW� VXIILFLHQWO\� FKDQJH� GHSRVLWLRQDO�SDWWHUQV��FKDQQHO�JHRPHWU\��RU�K\GURORJ\� WR�DOWHU� WKH�FXUUHQW�SODQW�FRPPXQLWLHV�ZLWKLQ�WKH�EHG�DQG�EDQNV�RI�WKLV�UHDFK�RI�6DQ�)UDQFLVTXLWR�&UHHN�����7KH�DPRXQW�RI�ZRRG\�DQG�YHJHWDWLYH�GHEULV�WKDW�PD\�HQWHU�6DQ�)UDQFLVTXLWR�&UHHN�DV�D�UHVXOW�RI�SRWHQWLDO�PRUWDOLW\�RI�WKH�HDUO\�VXFFHVVLRQDO�ULSDULDQ�IRUHVW�LQ�WKH�IORRGSODLQ�DQG�GHOWD�DUHDV�LV�DV�\HW�XQNQRZQ���7KXV�LW�LV�SUHPDWXUH�WR�VXJJHVW�WKDW�WKHUH�PD\�EH�DQ�LQFUHDVH�LQ�ORJ�MDPV�ZKLFK�PD\�FDXVH�VHGLPHQW�WR�GHSRVLW�UDWKHU�WKDQ�EH�WUDQVSRUWHG�WKURXJK�WKLV�UHDFK��
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�������+LJKZD\�����WR�6DQ�)UDQFLVFR�%D\��3RWHQWLDO� FKDQJHV� WR� ELRWLF� KDELWDWV� LQ� WKLV� UHDFK� RI�6DQ�)UDQFLVTXLWR�&UHHN� UHVXOWLQJ� IURP� WKH�ORZHULQJ� RI� 6HDUVYLOOH� 'DP� DUH� QRW� H[SHFWHG� WR� GLIIHU� VXEVWDQWLDOO\� IURP� WKRVH� SUHYLRXVO\�GHVFULEHG�IRU�WKH�QDWXUDO�ILOOLQJ�VFHQDULR�LQ�6HFWLRQ���������7KH�SRWHQWLDO�LQFUHDVH�LQ�GHSRVLWLRQ�RI�VHGLPHQW��YHJHWDWLYH�PDWHULDO��DQG�ZRRG\�GHEULV�LQ�WKH�ORZHU�UHDFKHV�RI�6DQ�)UDQFLVTXLWR�&UHHN�DUH�SUHGLFWHG�WR�EH�LQVXEVWDQWLDO�DV�FRPSDUHG�WR�WKH�VHGLPHQW�DQG�GHEULV�EXUGHQ�DOUHDG\�FDUULHG�E\� WKH� FKDQQHO�� � 'HSRVLWLRQ� RI� DGGLWLRQDO� VHGLPHQWV� DQG� FRORQL]DWLRQ� RI� ZRRG\� SODQWV� LQ� WKH�FKDQQHO�DUH�OLNHO\�WR�EH�VRPHZKDW�PLWLJDWHG�DV�D�UHVXOW�RI�SHULRGLF�UHPRYDO�RI�YHJHWDWLRQ�LQ�WKH�FKDQQHO�ERWWRP��DV�ZHOO�DV�GUHGJLQJ�RI�WKH�FKDQQHO�EHORZ�+LJKZD\����������� 327(17,$/� ,03$&7� 72� 121� )('(5$//<�/,67('� 63(&,$/�67$786�:,/'/,)(�63(&,(6��/RZHULQJ�RI�WKH�6HDUVYLOOH�'DP�ZLOO�SURGXFH�VLPLODU�HIIHFWV�WR�PRVW�RI�WKH�DIRUHPHQWLRQHG�QRQ�IHGHUDOO\�OLVWHG�ZLOGOLIH� VSHFLHV�PHQWLRQHG� LQ�6HFWLRQ� ����� �+RZHYHU�� WKHUH�PD\�EH� OHVV�PDUVK�DQG� ODFXVWULQH� ZDWHU� KDELWDW�� SURYLGLQJ� OHVV� SRWHQWLDO� KDELWDW� IRU� WKH� ZHVWHUQ� SRQG� WXUWOH�� 6DQ�)UDQFLVFR� JDUWHU� VQDNH�� 6DOW� 0DUVK� &RPPRQ� <HOORZWKURDW�� 7ULFRORUHG� %ODFNELUG�� DQG� WKH�1RUWKHUQ� +DUULHU�� � ,QLWLDOO\�� XSODQG� VSHFLHV� PRVW� WROHUDQW� WR� GLVWXUEHG� DUHDV�� VXFK� DV� WKH�/RJJHUKHDG�6KULNH��PD\�WDNH�DGYDQWDJH�RI�DQ�LQFUHDVH�LQ�GHYHORSHG�UXGHUDO�KDELWDW�ZLWK�SLRQHHU�SODQWV�VXFK�DV�FR\RWH�EUXVK��7KH�6DOW�0DUVK�&RPPRQ�<HOORZWKURDW�PD\�DOVR�LQLWLDOO\� LQFUHDVH�ZLWK�WKH�GHYHORSPHQW�RI�FDWWDLOV�RQ�WKH�UHFHGLQJ�ODNH¶V�HGJH���+RZHYHU��FRDVW�OLYH�RDN�ZRRGODQG�LV�H[SHFWHG�WR�UHSODFH�WKHVH�UXGHUDO�DUHDV��JUHDWO\�UHGXFLQJ�WKH�SRWHQWLDO�KDELWDW�IRU�/RJJHUKHDG�6KULNH�DQG�6DOW�0DUVK�&RPPRQ�<HOORZWKURDW���$V�FRDVW�OLYH�RDN�IRUHVW�GHYHORSV�D�GHQVH�FORVHG�FDQRS\�IRUHVW��VSHFLDO�VWDWXV�VSHFLHV�VXFK�DV�WKH�&RRSHU¶V�+DZN�DQG�SRVVLEO\�WKH�6KDUS�VKLQQHG�+DZN�PD\�XOWLPDWHO\�EUHHG� LQ� WKH�FOLPD[�FRDVW� OLYH�RDN�ZRRGODQG�� �7KH�SDOOLG�EDW�PD\�QLJKW�URRVW�RU�GD\�URRVW�LQ�FUDFNV�RI�WKH�URFN\�JURWWRV�LPPHGLDWHO\�EHORZ�DQG�DGMDFHQW�WR�WKH�UHVHUYRLU��%HFDXVH�SDOOLG�EDWV�KDYH�DPSOH�SRWHQWLDO�URRVWLQJ�KDELWDW�LQ�DGMDFHQW�DUHDV�RI�-DVSHU�5LGJH��WKH�ORVV�RI�WKLV�KDELWDW�ZRXOG�QRW�EH�FRQVLGHUHG�VXEVWDQWLDO���3UHFRQVWUXFWLRQ�VXUYH\V�IRU�SDOOLG�EDWV�VKRXOG�SUHYHQW�WKH�SRWHQWLDO�GLVWXUEDQFH�WR��RU�ORVV�RI��LQGLYLGXDOV���7KHUHIRUH�WKH�ORZHULQJ�RI�WKH�GDP�LV�QRW�H[SHFWHG�WR�VXEVWDQWLDOO\�LPSDFW�DQ\�RI�WKHVH�DIRUHPHQWLRQHG�VSHFLHV���7KH� 7RZQVHQG¶V� ELJ�HDUHG� EDW� URRVWV� LQ� FDYHUQRXV� DUHDV� LQ� WKH� URFN\� EDQNV� DORQJ� 6DQ�)UDQFLVTXLWR�&UHHN� LPPHGLDWHO\�EHORZ�DQG�DGMDFHQW� WR� WKH�GDP�IDFH��&RQVWUXFWLRQ�DFWLYLWLHV� WR�ORZHU�WKH�GDP�PD\�UHVXOW�LQ�WKH�ORVV�RI�LQGLYLGXDOV�DQG�WKH�SHUPDQHQW�ORVV�RI�URRVWLQJ�KDELWDW�IRU�WKLV�&DOLIRUQLD�VSHFLHV�RI�VSHFLDO�FRQFHUQ����$OWKRXJK�WKLV�VSHFLHV�LV�QRW�FXUUHQWO\�IHGHUDOO\�OLVWHG��VHYHUDO� IHGHUDO� DJHQFLHV� SXEOLVKHG� D� 6SHFLHV� &RQVHUYDWLRQ� $VVHVVPHQW� DQG� &RQVHUYDWLRQ�6WUDWHJ\��3LHUVRQ�HW��DO�������IRU�WKLV�QRZ�UDUH�VSHFLHV���7KH�ORVV�RI�LQGLYLGXDOV�DQG�WKLV�KDELWDW�ZRXOG�EH�FRQVLGHUHG�D�VXEVWDQWLDO�LPSDFW��������327(17,$/�,03$&76�21�,19$6,9(�$48$7,&�63(&,(6�2)�&21&(51���������%XOOIURJV��$Q� LQLWLDO� LQFUHDVH� LQ� WKH� QXPEHUV� RI� EXOOIURJV� HQWHULQJ� LQWR� 6DQ� )UDQFLVTXLWR� &UHHN� IURP�6HDUVYLOOH�5HVHUYRLU� LV�H[SHFWHG�GXULQJ�DQG�DIWHU�GDP�ORZHULQJ�� �+RZHYHU�� WKLV� LQFUHDVH� LV�QRW�
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H[SHFWHG� WR� SHUVLVW� GXH� WR� WKH� FRQWLQXHG� DQQXDO� UHPRYDO� RI� RYHUZLQWHULQJ� WDGSROHV� GXULQJ� WKH�ZLQWHU�IORRG�HYHQWV��DQG�DQ�HYHQWXDO�UHGXFHG�SRSXODWLRQ�DERYH�WKH�GDP�DVVRFLDWHG�ZLWK�WKH�ORVV�RI�EUHHGLQJ�KDELWDW����������&UD\ILVK��$V� ZLWK� EXOOIURJV� DERYH�� DQ� LQLWLDO� LQFUHDVH� LQ� /RXLVLDQD� UHG�VZDPS� FUD\ILVK� HQWHULQJ� 6DQ�)UDQFLVTXLWR�&UHHN�IURP�6HDUVYLOOH�5HVHUYRLU�LV�H[SHFWHG�WR�RFFXU�GXH�WR�WKH�GDP�ORZHULQJ�DQG�PRUH�FUD\ILVK�EHLQJ�SUHVHQW�DW�WKH�GDP�IDFH�DIWHU�ORZHULQJ���+RZHYHU��DQ�LQFUHDVH�LQ�GLVWULEXWLRQ�ZLWKLQ�6DQ�)UDQFLVTXLWR�&UHHN�LV�QRW�H[SHFWHG����������&KLQHVH�0LWWHQ�&UDEV��1R�FKDQJH�LQ�GHQVLW\�RI�WKH�&KLQHVH�PLWWHQ�FUDE�SRSXODWLRQ�GXH�WR�WKH�GDP�ORZHULQJ�LV�H[SHFWHG��������327(17,$/�,03$&76�72�63(&,$/�67$786�3/$17�$1'�$1,0$/�63(&,(6���������3RWHQWLDO�,PSDFWV�WR�6SHFLDO�6WDWXV�3ODQWV��)RXQWDLQ� 7KLVWOH�� � )RXQWDLQ� WKLVWOH� PD\� RFFXU� ZLWKLQ� WKH� EHG� RI� 6DQ� )UDQFLVTXLWR� &UHHN��7KHUHIRUH��SRWHQWLDO�VLJQLILFDQW�LPSDFWV�PD\�RFFXU�IURP�DQ�LQFUHDVH�LQ�VHGLPHQW�IORZ�DORQJ�WKH�XSSHU�SRUWLRQ�RI�6DQ�)UDQFLVTXLWR�&UHHN�ORFDWHG�ZLWKLQ�WKH�YLFLQLW\�RI�6HDUVYLOOH�/DNH���6DQ�0DWHR�:RROO\� 6XQIORZHU�� � 6DQ�0DWHR�ZRROO\� VXQIORZHU�PD\� RFFXU� DORQJ� WKH� RSSRVLQJ�EDQNV� RI� 6DQ� )UDQFLVTXLWR� &UHHN�� � +RZHYHU�� QR� VLJQLILFDQW� LPSDFWV� DUH� DQWLFLSDWHG� IURP� DQ�LQFUHDVH�LQ�VHGLPHQW�IORZ�DORQJ�WKH�EDQNV�LQ�WKH�XSSHU�SRUWLRQ�RI�6DQ�)UDQFLVTXLWR�&UHHN�ORFDWHG�ZLWKLQ�WKH�YLFLQLW\�RI�6HDUVYLOOH�/DNH���'XGOH\¶V� /RXVHZRUW�� � 'XGOH\¶V� ORXVHZRUW� PD\� RFFXU� DORQJ� WKH� RSSRVLQJ� EDQNV� RI� 6DQ�)UDQFLVTXLWR� &UHHN�� � +RZHYHU�� QR� VLJQLILFDQW� LPSDFWV� DUH� DQWLFLSDWHG� IURP� DQ� LQFUHDVH� LQ�VHGLPHQW�IORZ�DORQJ�WKH�EDQNV�LQ�WKH�XSSHU�SRUWLRQ�RI�6DQ�)UDQFLVTXLWR�&UHHN�ORFDWHG�ZLWKLQ�WKH�YLFLQLW\�RI�6HDUVYLOOH�/DNH���6DQWD�&ODUD�5HG�5LEERQV���6DQWD�&ODUD�UHG�ULEERQV�PD\�RFFXU�DORQJ�WKH�RSSRVLQJ�EDQNV�RI�6DQ�)UDQFLVTXLWR� &UHHN�� � +RZHYHU�� QR� VLJQLILFDQW� LPSDFWV� DUH� DQWLFLSDWHG� IURP� DQ� LQFUHDVH� LQ�VHGLPHQW�IORZ�DORQJ�WKH�EDQNV�LQ�WKH�XSSHU�SRUWLRQ�RI�6DQ�)UDQFLVTXLWR�&UHHN�ORFDWHG�ZLWKLQ�WKH�YLFLQLW\�RI�6HDUVYLOOH�/DNH���:HVWHUQ� /HDWKHUZRRG�� � :HVWHUQ� OHDWKHUZRRG� PD\� RFFXU� DORQJ� WKH� RSSRVLQJ� EDQNV� RI� 6DQ�)UDQFLVTXLWR� &UHHN�� � +RZHYHU�� QR� VLJQLILFDQW� LPSDFWV� DUH� DQWLFLSDWHG� IURP� DQ� LQFUHDVH� LQ�VHGLPHQW�IORZ�DORQJ�WKH�EDQNV�LQ�WKH�XSSHU�SRUWLRQ�RI�6DQ�)UDQFLVTXLWR�&UHHN�ORFDWHG�ZLWKLQ�WKH�YLFLQLW\�RI�6HDUVYLOOH�/DNH������
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�������3RWHQWLDO�,PSDFWV�WR�)HGHUDOO\�/LVWHG�$QLPDO�6SHFLHV�����������6WHHOKHDG�5DLQERZ�7URXW��7KH�LPSURYHPHQW�LQ�VSDZQLQJ�KDELWDW�LQ�WKH�����PLOH�UHDFK�LPPHGLDWHO\�GRZQVWUHDP�RI�WKH�ODNH��DQG�WKH�VOLJKW�LPSURYHPHQWV�LQ�SRVW�VWRUP�WXUELGLW\��ZDWHU�WHPSHUDWXUH��DQG�VSLOOLQJ�RI�QRQQDWLYH�ILVKHV�LQGLFDWHG�IRU�QDWXUDO�ILOOLQJ�RI�WKH�ODNH�ZLOO�EHJLQ�WR�RFFXU�LPPHGLDWHO\�DIWHU�ORZHULQJ�WKH�GDP�� � 3RWHQWLDO� DJJUDGDWLRQ� HIIHFWV� RQ� GRZQVWUHDP� VXUIDFH� IORZV� ZLOO� RFFXU� VRRQHU� WKDQ� E\�QDWXUDO�ILOOLQJ�����$V�ZRXOG�RFFXU�IRU�QDWXUDO�ILOOLQJ�RI�WKH�ODNH��WKH�QHW�HIIHFWV�XSRQ�VWHHOKHDG�DSSHDU�WR�EH�VOLJKWO\�EHQHILFLDO�� GHSHQGLQJ� XSRQ� WKH� H[WHQW� WKDW� GRZQVWUHDP� DJJUDGDWLRQ� ZLOO� LQFUHDVH� WKH� H[WHQW��IUHTXHQF\�DQG�WLPLQJ�RI�VXUIDFH�GU\LQJ�RI�WKH�VWUHDPEHG������������5HG�/HJJHG�)URJ��$Q� LPPHGLDWH� DQG� GUDPDWLF� LQFUHDVH� LQ� VXVSHQGHG� VHGLPHQW� PD\� LPSDFW� EUHHGLQJ� DQG� ODUYDO�GHYHORSPHQW� LI� GHSRVLWLRQ� RFFXUV�� � ,I� WKLV� VHGLPHQW� GHSRVLWV� LQ� GHHS� SRROV� PDNLQJ� WKHP�VXEVWDQWLDOO\� VKDOORZHU� WKHQ� LW� ZLOO� LPSDFW� DOO� OLIH� VWDJHV�� � +RZHYHU�� LW� VKRXOG� EH� QRWHG� WKDW�VXEVWDQWLDO�FKDQJHV�LQ�SRRO�GHSWK���,QFUHDVHG�DQG�SURORQJHG�WXUELGLW\�GXH�WR�FRQWLQXHG�HURVLRQ�RI�WKH�H[SRVHG� ODNH�EHG�VHGLPHQW�FRXOG� LPSDFW� WDGSROHV� LI� LW� UHVXOWV� LQ� UHGXFHG�GLVVROYHG�R[\JHQ�DQG�RU�KLQGHUV�WKHLU�DELOLW\� WR�EUHDWKH�� �7KH�WLPLQJ�RI� WKH�ORZHULQJ�PD\�DOVR�LPSDFW�UHG�OHJJHG�IURJV�LI�LW�LV�SHUIRUPHG�GXULQJ�WKH�EUHHGLQJ�DQG�ODUYDO�GHYHORSLQJ�VHDVRQ���$GGLWLRQDOO\��DQ�LQLWLDO�ODUJH�LQFUHDVH�LQ�EXOOIURJV��FUD\ILVK��DQG�SUHGDWRU\�ILVK�IURP�6HDUVYLOOH�5HVHUYRLU�ZKHQ�WKH�GDP�LV� ORZHUHG� PD\� VXEVWDQWLDOO\� LPSDFW� UHG�OHJJHG� IURJV� WKURXJK� LQFUHDVHG� SUHGDWLRQ� DQG�FRPSHWLWLRQ��������0$1$*(0(17�5(&200(1'$7,216��7KH�QDWXUDO�ILOOLQJ�VFHQDULR��E\�GHILQLWLRQ�SUHFOXGHV�PDNLQJ�PDQDJHPHQW�UHFRPPHQGDWLRQV��EXW�VHYHUDO� NH\� IDFWRUV� VKRXOG� EH� FRQVLGHUHG� IRU� WKH� GDP� ORZHULQJ� VFHQDULR�� � ,Q� SDUWLFXODU�� WKH�PHWKRGV� XWLOL]HG� LQ� ORZHULQJ� WKH� GDP�FUHVW� DQG� WKH� WLPLQJ� LQ�ZKLFK� LW� LV� ORZHUHG� FRXOG� HLWKHU�OHVVHQ�RU�LQWHQVLI\�SRWHQWLDO�LPSDFWV�WR�ELRWLF�KDELWDWV�DERYH��ZLWKLQ��DQG�EHORZ�6HDUVYLOOH�/DNH���2XU�WZR�JUHDWHVW�FRQFHUQV�ERWK�UHODWH�WR�WKH�RSSRUWXQLWLHV�SRWHQWLDOO\�DIIRUGHG�WR�H[RWLF�SODQW�DQG�DQLPDO�VSHFLHV�DV�D�UHVXOW�RI�GDP�PRGLILFDWLRQ���7KH�ILUVW�LV�WKDW�ORZHULQJ�RI�WKH�GDP�ZLOO�OLNHO\�UHVXOW� LQ� DSSUR[LPDWHO\� ��� DFUHV� RI� H[SRVHG� ODNH� ERWWRP� VHGLPHQW� ZLWK� D� KLJK� SRWHQWLDO� IRU�FRORQL]DWLRQ�E\�LQYDVLYH�SODQW�VSHFLHV���5DSLG�FRORQL]DWLRQ�E\�LQYDVLYH�EURRP��SDPSDV�JUDVV��VWDU�WKLVWOH��DQG�QRQ�QDWLYH�JUDVVHV�PD\�SUHFOXGH�QDWXUDO� UHFUXLWPHQW�RI�QDWLYYH�VSHFLHV�DQG�RU�PD\�FRPSHWH�ZLWK� VSHFLHV�SODQWHG� IRU� UHYHJHWDWLRQ��7KH� VHFRQG� LV� WKDW� ORZHULQJ� WKH�GDP�PD\� VSLOO�XQNQRZQ� TXDQWLWLHV� RI� QRQ�QDWLYH� ILVKHV� DQG� DPSKLELDQV� LQWR� 6DQ� )UDQFLVTXLWR� &UHHN� � � 1RQ�QDWLYH� ILVK� DQG� EXOO� IURJV�PD\�KDYH� GHOHWHULRXV� HIIHFWV� RQ� IHGHUDOO\�OLVWHG� UHG�OHJJHG� IURJ� DQG�VWHHOKHDG�UDLQERZ�WURXW���6HYHUDO�PDQDJHPHQW�RSWLRQV�KDYH�DOUHDG\�EHHQ�GHVFULEHG�LQ�WKH�)DPLO\�)DUP�5RDG�)ORRG�DQG�6HGLPHQWDWLRQ� &RQWURO� 6WXG\� �1RUWKZHVW� +\GUDXOLF� &RQVXOWDQWV�� ������� � +�7�� +DUYH\� 	�
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$VVRFLDWH¶V� ELRORJLVWV� VXSSRUW� VHYHUDO� RI� WKH� RSWLRQV� SUHVHQWHG� E\� 1RUWKZHVW� +\GUDXOLF�&RQVXOWDQWV�DQG�KDYH�LQFOXGHG�WKRVH�DQG�DGGHG�DGGLWLRQDO�UHFRPPHQGDWLRQV�EHORZ���7LPLQJ� RI� ODNH� OHYHO� ORZHULQJ� �� 7KH� WLPLQJ� RI� ODNH� OHYHO� ORZHULQJ� VKRXOG� EH� DQDO\]HG� WR�GHWHUPLQH�KRZ�LW�DIIHFWV�KDELWDW�HVWDEOLVKPHQW�RI�WKH�H[SRVHG�ODNH�EHG���)RU�H[DPSOH��ODNH�OHYHO�ORZHULQJ�FRXOG�EH�SHUIRUPHG�GXULQJ�WKH�SHULRGV�RI�VHHG�GLVSHUVDO�RI�QDWLYH�SODQWV�WR�HQFRXUDJH�HVWDEOLVKPHQW�RI�QDWLYH�VSHFLHV�����/DNH�OHYHO�ORZHULQJ�PD\�DOVR�LPSDFW�VXFFHVVIXO�UHFUXLWPHQW�RI�WKH�\HDU¶V�SURJHQ\�RI�&DOLIRUQLD�UHG�OHJJHG� IURJV� LQ� 6DQ� )UDQFLVTXLWR� &UHHN� LI� LW� RFFXUV� GXULQJ� WKH� EUHHGLQJ� DQG�RU� ODUYDO�GHYHORSLQJ�VHDVRQ���7KHUHIRUH��ODNH�OHYHO�ORZHULQJ�FRXOG�EH�SHUIRUPHG�DIWHU�PHWDPRUSKRVLV�EXW�EHIRUH�EUHHGLQJ�DQG�HJJ�OD\LQJ�RFFXUV�WR�UHGXFH�WKLV�LPSDFW�����'XULQJ�WKH�RSHUDWLRQ�WR�ORZHU�WKH�GDP��FRQVWUXFWLRQ�PHWKRGV�VKRXOG�EH�FRQVLGHUHG�WKDW�GLYHUW�WKH�LQIORZV� WR� WKH� ODNH� � LQ� RUGHU� WR� UHGXFH� GRZQVWUHDP� WXUELGLW\� LPSDFWV� IURP� WKH� SDUWLDO� GDP�UHPRYDO��0HWKRGV� VKRXOG� EH� FRQVLGHUHG� WR� UHPRYH� RU� VWUDLQ� RXW� DOO� QRQQDWLYH� ILVK�� IURJV� DQG�WXUWOHV�IURP�RXWIORZ�DW�WKH�WLPH�RI�ORZHULQJLQ�RUGHU�WR�UHGXFH�WKH�TXDQWLW\�RI�QRQ�QDWLYH�DQLPDO�VSHFLHV�IOXVKHG�LQ�WKH�VWUHDP�EHORZ�WKH�ODNH�GXULQJ�WKH�ILUVW�ZLQWHU���*UDGXDO�YHUVXV�UDSLG�ODNH�OHYHO�ORZHULQJ���7KH�UDWH�RI�ODNH�OHYHO�ORZHULQJ�VKRXOG�EH�DQDO\]HG�WR�GHWHUPLQH�WKH�DIIHFWV�RI�JUDGXDO�YHUVXV�UDSLG�ODNH�OHYHO�ORZHULQJ�RQ�WKH�HVWDEOLVKPHQW�RI�QDWLYH�VSHFLHV�� � )RU� H[DPSOH�� UDSLG� ORZHULQJ� RI� WKH� ODNH� FRXOG� DGYHUVHO\� DIIHFW� H[LVWLQJ� ULSDULDQ�YHJHWDWLRQ�DURXQG�WKH�VKRUHOLQH��LQ�0LGGOH�/DNH��DQG�DORQJ�WKH�DJJUDGLQJ�DOOXYLDO�IDQ���7KHUH�DUH�VHYHUDO�SRVVLEOH�VWUDWHJLHV� WR�PLQLPL]H� WKHVH�HIIHFWV�� LQFOXGLQJ� LQFUHPHQWDOO\� ORZHULQJ� WKH�GDP�FUHVW�RYHU���WR���JURZLQJ�VHDVRQV�RU�UHGXFLQJ�WKH�GHSWK�RI�ORZHULQJ�IURP����IHHW�WR����IHHW���7KLV�PHWKRG�ZRXOG�DOVR�DOORZ�IRU�LQFUHPHQWDO�UHYHJHWDWLRQ�RI�ODNH�VHGLPHQWV��LI�QHFHVVDU\��VLQFH�QRW�DOO� ODNH� VHGLPHQWV�ZRXOG�EH�H[SRVHG� LQ�RQH�JURZLQJ�VHDVRQ�� �&RQYHUVHO\�� WKLV�DSSURDFK�FRXOG�FUHDWH� D� VLWXDWLRQ� RI� FRQWLQXRXV� GLVWXUEDQFH� DQG� PD\� RQO\� LPSHGH� VXFFHVVIXO� UHYHJHWDWLRQ� RU�QDWXUDO�UHFUXLWPHQW�RI�WKH�H[SRVHG�ODNH�EHG�VHGLPHQWV���5DSLG�ORZHULQJ�RI�WKH�ZDWHU�OHYHO�ZRXOG�OHDYH� D� EDUH� GLUW� ³EDWKWXE� ULQJ´� WKDW� ZRXOG� UHTXLUH� H[WHQVLYH� DQG� ZHOO�WLPHG� UHVWRUDWLRQ�WUHDWPHQWV����3HULRGLF� FRQWUROOHG� IORRGLQJ�� � 7KH� HIIHFWV� RI� SHULRGLFDOO\� IORRGLQJ� WKH� H[SRVHG� ODNH� EHG� �YLD�ZDWHU� FRQWURO� VWUXFWXUH�RU� VL]LQJ�RI� WKH� VSLOOZD\��RQ� WKH� HVWDEOLVKPHQW�RI� ULSDULDQ� DQG�ZHWODQG�KDELWDWV�VKRXOG�EH�DQDO\]HG���3HULRGLF�FRQWUROOHG�IORRGLQJ�FRXOG�HQFRXUDJH�WKH�HVWDEOLVKPHQW�RI�QDWLYH�KDELWDWV�E\�WLPLQJ�IORRGLQJ�WR�FRUUHVSRQG�ZLWK�QDWLYH�VSHFLHV�VHHG�IDOO�� �7KLV�FRXOG�DOVR�DVVLVW�LQ�FRQWUROOLQJ�QRQ�QDWLYH�LQYDVLYH�SODQWV���3HULRGLF�IORRGLQJ�FRXOG�DOVR�VHUYH�DV�WKH�PHWKRG�RI�LUULJDWLQJ�UHYHJHWDWLRQ�]RQHV���7KH�H[SRVHG�VHGLPHQWV�ZRXOG�EH� VXVFHSWLEOH� WR� WKH�HVWDEOLVKPHQW�RI�QRQ�QDWLYH� LQYDVLYH�SODQW�VSHFLHV���0DQDJHPHQW�DQG�FRQWURO�RI�QRQ�QDWLYH�LQYDVLYH�SODQWV��SDUWLFXODUO\�\HOORZ�VWDU�WKLVWOH��6FRWFK�EURRP��DQG�SDPSDV�JUDVV��ZLOO�EH�FULWLFDO�GXULQJ�WKH�ILUVW�ILYH�\HDUV�DIWHU�LPSOHPHQWDWLRQ�RI�WKLV�DFWLYLW\���7KH�UHVWRUDWLRQ�PHDVXUHV�GLVFXVVHG�EHORZ�RIIHU�VHYHUDO�VWUDWHJLHV�WR�UHGXFH�ZHHG�VSHFLHV� LQYDVLRQ�� KRZHYHU�� WKH� H[SRVHG� ODNH� VHGLPHQWV� ZLOO� UHTXLUH� LQWHQVLYH� PDQDJHPHQW� WR�SUHYHQW� QRQ�QDWLYH� LQYDVLYH� SODQW� HVWDEOLVKPHQW� XQWLO� WKH� QDWLYH� YHJHWDWLRQ� SURYLGHV� DGHTXDWH�FDQRS\�FRYHU�WR�VKDGH�RXW�QRQ�QDWLYH�LQYDVLYH�SODQWV��
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(URVLRQ�&RQWURO���5LOO�HURVLRQ�FRXOG�EHFRPH�SUREOHPDWLF�GXULQJ�WKH�ILUVW�VHYHUDO�\HDUV�DIWHU�WKH�ODNH�VHGLPHQWV�DUH�H[SRVHG�� �6HGLPHQWV�ZRXOG�QHHG�WR�EH�SURWHFWHG�ZLWK�D�TXLFN�JURZLQJ�VHHG�PL[�DQG�PXOFK���$�QDWXUDO�PXOFK�RI�GU\�WXOHV��FROOHFWHG�IURP�WKH�H[LVWLQJ�PDUVK�DQG�FULPSHG�LQWR�WKH� VRLO�� PD\� SURYLGH� DGHTXDWH� SURWHFWLRQ� ZLWKRXW� LQWURGXFLQJ� D� QRQ�QDWLYH� PDWHULDO� LQWR� WKH�SURMHFW�DUHD���0RQLWRULQJ� ��:H� UHFRPPHQG� WKDW� FRQWLQXHG�PRQLWRULQJ� RI� 6HDUVYLOOH� /DNH�� 6DQ� )UDQFLVTXLWR�&UHHN� DQG�%HDU�&UHHN�EH�FRQGXFWHG� WR�GHWHUPLQH� LI� FKDQJHV� LQ� WKH�GLVWULEXWLRQ�DQG�GHQVLW\�RI�&DOLIRUQLD�UHG�OHJJHG�IURJV�DUH�RFFXUULQJ�GXH�WR�WKH�ODNH�OHYHO� ORZHULQJ�� � ,I� LW� LV�IRXQG�WKDW� WKH�UHG�OHJJHG� IURJ� SRSXODWLRQ� ZLWKLQ� 6DQ� )UDQFLVTXLWR� &UHHN� LV� GHFOLQLQJ� DQG� WKH� FDXVH� RI� WKLV�GHFOLQH� LV� VXVSHFWHG� WKHQ� DSSURSULDWH� DFWLRQV� WR� UHPRYH� WKLV� FDXVH� DUH� UHFRPPHQGHG� �H�J��� LI�LQFUHDVHG�SUHGDWLRQ�E\�EXOOIURJV�LV�IRXQG�WR�EH�RFFXUULQJ�WKHQ�D�EXOOIURJ�PDQDJHPHQW�SURJUDP�VKRXOG�EH�LQLWLDWHG����5HVWRUDWLRQ� 0HDVXUHV� �� 7KH� UHVWRUDWLRQ� DVVRFLDWHG� ZLWK� ORZHULQJ� WKH� GDP� FRXOG� LQFOXGH� WKH�IROORZLQJ�PHDVXUHV��� ��� 6HHG� HURVLRQ� FRQWURO� VSHFLHV�� � $Q� HURVLRQ� FRQWURO�PL[� RI� DSSURSULDWH� ORFDOO\� QDWLYH�JUDVV�DQG�IRUE�VSHFLHV�VKRXOG�EH�VHHGHG� LPPHGLDWHO\� IROORZLQJ�FRQVWUXFWLRQ�� �7KH�VHHG�PL[�VKRXOG�LQFOXGH�UKL]RPDWRXV�VSHFLHV�WR�VWDELOL]H�WKH�GLVWXUEHG�VRLOV�� � ,W� LV� OLNHO\�WKDW�KHOLFRSWHU�VHHGLQJ��D�FRPPRQ�SUDFWLFH�IRU�VHHGLQJ�ULFH�ILHOGV�LQ�WKH�&HQWUDO�9DOOH\��ZLOO�EH�WKH�RQO\�SUDFWLFDO�PHDQV�WR�EURDGFDVW�VHHG�RQ�WKH�VDWXUDWHG�ODNHEHG�VHGLPHQWV������ 3ODQW� ULSDULDQ� FXWWLQJV�� � &XWWLQJV� IURP� ULSDULDQ� SODQWV� DGMDFHQW� WR� WKH� GLVWXUEHG� VLWH�VKRXOG�EH�FROOHFWHG�DQG�SODQWHG�ZKHQ�GRUPDQW�WR�UH�HVWDEOLVK�ZRRG\�SODQW�VSHFLHV��7KH�HQWLUH�ODNHEHG�DUHD�FDQQRW�EH�SODQWHG�ZLWK�ULSDULDQ�FXWWLQJV��KRZHYHU��VHOHFWHG�DUHDV�FDQ�EH�SODQWHG�WR�UHFRORQL]H�KLJKO\�HURVLYH�DUHDV�RU�UHDFKHV�RI�WKH�ODNH�WKDW�DUH�IXUWKHVW�IURP�H[LVWLQJ�VHHG�VRXUFHV������ ,QVWDOO� ELRWHFKQLFDO� EDQN� VWDELOL]DWLRQ� PDWHULDOV�� � %LRWHFKQLFDO� EDQN� VWDELOL]DWLRQ�PDWHULDOV�� LQFOXGLQJ� FHOOXORVH�EDVHG� HURVLRQ� FRQWURO�EODQNHWV�� VWUDZ�ZDWWOHV�� DQG�PXOFK��FRXOG�EH�LQFRUSRUDWHG�LQWR�WKH�GHVLJQ�WR�VWDELOL]H�WKH�GLVWXUEDQFH�DUHD�DQG�UHGXFH�HURVLRQ��$V� PHQWLRQHG� LQ� WKH� NH\� FRQVLGHUDWLRQV� VHFWLRQ� DERYH�� WXOH� WKDWFK� IURP� WKH� H[LVWLQJ�PDUVKHV� FDQ� EH� FROOHFWHG�� VSUHDG�� DQG� FULPSHG� LQWR� WKH� H[SRVHG� ODNHEHG� WR� FRQWURO�HURVLRQ�DV�DQ�DOWHUQDWLYH�WR�VWUDZ�PXOFK��ULFH�VWUDZ�PXOFK�LV�DQRWKHU�DOWHUQDWLYH�������3ODQW�FRQWDLQHU�VWRFN�RI�KLJK�IORRGSODLQ�WHUUDFH�YHJHWDWLRQ���/RFDOO\�QDWLYH�YHJHWDWLRQ�IRU� WKH� KLJK� IORRGSODLQ� WHUUDFH� �H�J��� DORQJ� WKH� �� DFUHV� RI� H[SRVHG� ROG� KLOOVLGH� LQ� WKH�QDUURZHVW� SRUWLRQ� RI� 6HDUVYLOOH� /DNH�� VKRXOG� EH� SODQWHG� IURP� QXUVHU\� JURZQ�PDWHULDO��7KHVH� SODQW� VSHFLHV�� LQFOXGLQJ�� EXW� QRW� OLPLWHG� WR�� YDOOH\� RDN�� FRDVW� OLYH� RDN��PDGURQH��&DOLIRUQLD�ED\��DQG�&DOLIRUQLD�EXFNH\H��ZRXOG�EH�FROOHFWHG�IURP�SODQWV�RQ�VLWH�DQG�JURZQ�LQ� D� ORFDO� RU� RQ�VLWH� QXUVHU\� XQWLO� UHDG\� IRU� LQVWDOODWLRQ�� � 3ODQWV� FRXOG� EH� GULS�LUULJDWHG�ZLWK� D� WHPSRUDU\� DERYH� JURXQG� V\VWHP� RU� IORRG� LUULJDWHG� GXULQJ� WKH� ILUVW� IHZ� \HDUV� RI�HVWDEOLVKPHQW�LI�QHFHVVDU\���
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����3ODQW�QDWLYH�JUDVV�SOXJV���1DWLYH�JUDVVHV�IURP�ORFDO�VHHG�VRXUFHV�FRXOG�EH�JURZQ�LQ�D�QXUVHU\�HQYLURQPHQW�DQG�SODQWHG�LQ�DSSURSULDWH�DUHDV�� �1DWLYH�JUDVVHV�SURYLGH�H[FHOOHQW�HURVLRQ�FRQWURO�RQFH�HVWDEOLVKHG���7KH�HQWLUH�ODNHEHG�DUHD�FDQQRW�EH�SODQWHG�ZLWK�QDWLYH�JUDVV� SOXJV�� KRZHYHU�� VHOHFWHG� DUHDV� FDQ� EH� SODQWHG� WR� UH�FRORQL]H� KLJKO\� HURVLYH� DUHDV�DQG�HVWDEOLVK�QHZ�VHHG�EDQNV������ �(VWDEOLVK�QRQ�QDWLYH� LQYDVLYH�SODQW�PDQDJHPHQW�SURJUDP�� �$V�PHQWLRQHG�LQ�WKH�NH\�FRQVLGHUDWLRQV� IRU� WKLV� IORRG� FRQWURO� DFWLYLW\�� WKH� HVWDEOLVKPHQW� RI� QRQ�QDWLYH� SODQW�VSHFLHV�LQYDVLRQ�ZLOO�EH�DQ�RQ�JRLQJ�FKDOOHQJH�DIWHU�ORZHULQJ�WKH�GDP�FUHVW�DQG�H[SRVLQJ�WKH� ODNHEHG�� � 7R�PLQLPL]H� QRQ�QDWLYH� LQYDVLYH� SODQW� HVWDEOLVKPHQW�� WKH� VLWH� VKRXOG� EH�WKRURXJKO\� UHYHJHWDWHG� DQG� D� PDQDJHPHQW� SURJUDP� HVWDEOLVKHG�� � 1RQ�QDWLYH� LQYDVLYH�SODQW�VSHFLHV�VKRXOG�EH�UHPRYHG�PDQXDOO\�DQG�FKHPLFDOO\�� � ,W� LV� UHFRPPHQGHG� WKDW� WKH�8QLYHUVLW\�FRQVLGHU�GHGLFDWLQJ�DQ�LQGLYLGXDO�RU�FRQWUDFWLQJ�ZLWK�D�TXDOLILHG�FRQWUDFWRU�WR�PDQDJH�ZHHG�VSHFLHV�IRU�DW�OHDVW�WKH�ILUVW�ILYH�\HDUV������3ODQW�WXOH�SOXJV���7XOH�SOXJV�H[FDYDWHG�IURP�WKH�H[LVWLQJ�GHOWD�DQG�RWKHU�VKRUHOLQH�DUHDV�VKRXOG� EH� UHSODQWHG� LQ� DSSURSULDWH� ORFDWLRQV� LQ� WKH� QHZ�PDUVK� ]RQH� RQFH� WKH� GDP� KDV�EHHQ�ORZHUHG�������(VWDEOLVK�PRQLWRULQJ�SURJUDP���$�PRQLWRULQJ�SURJUDP�DV�GHVFULEHG�LQ�WKH�UHVWRUDWLRQ�PHWKRGRORJ\� VHFWLRQ� DERYH� VKRXOG� EH� HVWDEOLVKHG� WR� DVVLVW� ZLWK� UHVWRUDWLRQ� VWUDWHJLHV��3HUPDQHQW�PRQLWRULQJ�WUDQVHFWV�VKRXOG�EH�HVWDEOLVKHG�ODWHUDOO\�DQG�ORQJLWXGLQDOO\�DFURVV�6HDUVYLOOH� /DNH� DQG� WKH� H[LVWLQJ� &RUWH�0DGHUD� &UHHN� IORRGSODLQ� DQG� GHOWD�� � )URP� WKH�WUDQVHFWV��VRLOV��YHJHWDWLRQ��DQG�JURXQGZDWHU�LQIRUPDWLRQ�FRXOG�EH�FROOHFWHG���0RQLWRULQJ�ZRXOG� LQLWLDOO\� IRFXV� RQ� XQGHUVWDQGLQJ� WKH� FXUUHQW� �ZLWK�RXW� SURMHFW�� UHODWLRQVKLS� RI�JURXQGZDWHU� DQG� ULSDULDQ� YHJHWDWLRQ�� SUHGLFWLQJ� K\GULF� YHJHWDWLRQ� SDWWHUQV� DURXQG�6HDUVYLOOH�/DNH�DIWHU� WKH�GDP�LV� ORZHUHG��DQG�HYDOXDWLQJ�VHGLPHQW� WH[WXUH�DQG� LWV�ZDWHU�UHWHQWLRQ�FKDUDFWHULVWLFV�IRU�SUHGLFWLQJ�IXWXUH�YHJHWDWLRQ�UHFUXLWPHQW���2QFH�WKH�SURMHFW�LV�LPSOHPHQWHG��PRQLWRULQJ�ZRXOG�IRFXV�RQ�HYDOXDWLQJ�WKH�VXFFHVV�RI�UHVWRUDWLRQ�HIIRUWV�DQG�PRGLI\LQJ�PDQDJHPHQW�SUDFWLFHV��������7KH�7RZQVHQG¶V�ELJ�HDUHG�EDW�LV�NQRZQ�WR�URRVW�LQ�WKH�URFN\�JURWWRV�DERYH�WKH�FUHHN�LPPHGLDWHO\� DGMDFHQW� WR� WKH� GDP� IDFH�� � 6LQFH� EHLQJ� FODVVLILHG� DV� &DOLIRUQLD� VSHFLHV� RI�VSHFLDO�FRQFHUQ�LQ�������UHVHDUFKHUV�DQG�UHVRXUFH�PDQDJHUV�DW�WKH�:HVWHUQ�%DW�:RUNLQJ�*URXS�PHHWLQJ�LQ�0DUFK�RI������GLVFXVVHG�OLVWLQJ�WKLV�VSHFLHV�DV�D�IHGHUDOO\�HQGDQJHUHG�VSHFLHV�� �0HPEHUV� RI� WKH� JURXS� DOVR� FRQFOXGHG� WKDW� QXPEHUV� RI� ERWK�7RZQVHQG¶V� ELJ�HDUHG�EDW�DQG�3DFLILF�SDOOLG�EDW�RFFXUULQJ�LQ�FRDVWDO�&DOLIRUQLD�KDYH�FRQWLQXHG�WR�GHFOLQH�VXEVWDQWLDOO\� LQ� UHFHQW� \HDUV�� $� SUH�GLVWXEDQFH� VXUYH\� IRU� URRVWLQJ� EDWV� VKRXOG� EH�FRQGXFWHG� SULRU� WR� DQ\� FRQVWUXFWLRQ� DFWLYLWLHV� RQ� WKH� GDP� IDFH�� � 7KH� VXUYH\� VKRXOG� EH�FRQGXFWHG�E\�D�TXDOLILHG�EDW�ELRORJLVW��L�H���D�ELRORJLVW�KROGLQJ�D�&')*�FROOHFWLRQ�SHUPLW�DQG�D�0HPRUDQGXP�RI�8QGHUVWDQGLQJ�ZLWK�&')*�DOORZLQJ� WKH�ELRORJLVW� WR�KDQGOH�DQG�FROOHFW� EDWV��� � 1R� DFWLYLWLHV� WKDW� ZRXOG� UHVXOW� LQ� GLVWXUEDQFH� WR� DFWLYH� URRVWV� ZRXOG�SURFHHG� SULRU� WR� WKH� FRPSOHWHG� VXUYH\V�� � ,I� QR� DFWLYH� URRVWV� DUH� IRXQG�� WKHQ� QR� IXUWKHU�DFWLRQ�ZRXOG�EH�ZDUUDQWHG���,I�D�PDWHUQLW\�URRVW�LV�SUHVHQW��D�TXDOLILHG�EDW�ELRORJLVW�ZRXOG�GHWHUPLQH� WKH� H[WHQW� RI� FRQVWUXFWLRQ�IUHH� ]RQHV� DURXQG� DFWLYH� QXUVHULHV� VLQFH� WKHVH�VSHFLHV�DUH�NQRZQ�WR�DEDQGRQ�\RXQJ�ZKHQ�GLVWXUEHG����
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�����/,7(5$785(�&,7('���$GDPV��0��-����������FRUUHODWHG�IDFWRUV�LQ�DPSKLELDQ�GHFOLQH��([RWLF�VSHFLHV�DQG�KDELWDW�FKDQJH�LQ�ZHVWHUQ�:DVKLQJWRQ��-RXUQDO�RI�ZLOGOLIH�0DQDJHPHQW����������������$QJHU��.�� ������(IIHFWV� RI� WHPSHUDWXUH� DQG� VDOLQLW\� RQ� WKH� ODUYDO� GHYHORSPHQW� RI� WKH�&KLQHVH�PLWWHQ� FUDE�(ULRFKHLU� VLQHQVLV� �'HFDSRGD��*UDSVLGDH���0DULQH�(FRORJ\�3URJUHVV�6HULHV���������������$UQROG��6��-���DQG�7��+DOOLGD\����������/LIH�KLVWRU\�QRWHV���+\OD�UHJLOOD��SUHGDWLRQ���+HUSHWRORJLFDO�5HYLHZ�������������$WWULOO��0�� -��� DQG�5��0��7KRPDV�� � ������ � /RQJ�WHUP� GLVWULEXWLRQ� SDWWHUQV� RI�PRELOH� HVWXDULQH�LQYHUWHEUDWHV� �&WHQRSKRUD�� &QLGDULD�� &UXVWDFHD�� 'HFDSRGD�� LQ� UHODWLRQ� WR� K\GURORJLFDO�SDUDPHWHUV��0DULQH�(FRORJ\�3URJUHVV�6HULHV�������������$[HOVVRQ�� (��� 3�� 1\VWURP�� -�� 6LGHQPDUN�� DQG� &�� %URQPDUN�� � ������ � &UD\ILVK� SUHGDWLRQ� RQ�DPSKLELDQ�HJJV�DQG�ODUYDH��$PSKLELD�5HSWLOLD�������������%DODQFH�+\GURORJLFV�� ,QF�� ������ µ6HGLPHQWDWLRQ� DQG� FKDQQHO� G\QDPLFV� RI� WKH� 6HDUVYLOOH� /DNH�ZDWHUVKHG�DQG�-DVSHU�5LGJH�%LRORJLFDO�3UHVHUYH��6DQ�0DWHR�&RXQW\��&DOLIRUQLD��-XQH��������
��3URMHFW�$VVLJQPHQW����������%DODQFH�+\GURORJLFV��,QF����������+DQGRXWV�DQG�SHUVRQDO�FRPPXQLFDWLRQ�GXULQJ�SUHVHQWDWLRQ�RI�'UDIW�6HDUVYLOOH�5HSRUW� WR� -3$��6&9:'��DQG�6WDQIRUG�8QLYHUVLW\�RQ�0DUFK������������0HQOR�3DUN�/LEUDLU\���0HQOR�3DUN��&DOLIRUQLD���%DOGZLQ�� .�� 6��� DQG� 5�� $�� 6WDQIRUG�� � ������ � /LIH� KLVWRU\� QRWHV�� � $PE\VWRPD� WLJULQXP�FDOLIRUQLHQVH��SUHGDWLRQ���+HUSHWRORJLFDO�5HYLHZ�������������%DQWD��%��+��� DQG�'�� -��0RUDIND�� ������� �$Q�DQQRWDWHG�FKHFNOLVW�RI� WKH� UHFHQW�DPSKLELDQV�DQG�UHSWLOHV�LQKDELWLQJ�WKH�FLW\�DQG�FRXQW\�RI�6DQ�)UDQFLVFR��&DOLIRUQLD��:DVPDQQ�-RXUQDO�RI�%LRORJ\��������������%ODXVWHLQ��$��5�� ������ &KLFNHQ� OLWWOH� RU�1HUR¶V� ILGGOH"�$� SHUVSHFWLYH� RQ� GHFOLQLQJ� DPSKLELDQ�SRSXODWLRQV��+HUSHWRORJLFD������������%ODXVWHLQ�� $�� 5��� DQG� '�� %�� :DNH�� ������ 'HFOLQLQJ� DPSKLELDQ� SRSXODWLRQV�� D� JOREDO�SKHQRPHQRQ"�7UHQGV�LQ�(FRORJ\�	�(YROXWLRQ�������������%HULQJHU��-���DQG�7��5��-RKQVRQ����������5DQD�FDWHVEHLDQD��EXOOIURJ���GLHW��+HUSHWRORJLFDO�5HYLHZ���������%HUYHQ��.��$����������)DFWRUV�DIIHFWLQJ�SRSXODWLRQ�IOXFWXDWLRQV�LQ�ODUYDO�DQG�DGXOW�VWDJHV�RI�WKH�ZRRG�IURJ��5DQD�V\OYDWLFD���(FRORJ\���������������
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%HUYHQ�� .�� $��� DQG�'�� (�� *LOO�� � ������ � ,QWHUSUHWLQJ� JHRJUDSKLF� YDULDWLRQ� LQ� OLIH�KLVWRU\� WUDLWV��$PHULFDQ�=RRORJLVW������������%URZQ��5��(����������6L]H�YDULDWLRQ�DQG�IRRG�KDELWV�RI�ODUYDO�EXOOIURJV��5DQD�FDWHVEHLDQD�6KDZ��LQ�ZHVWHUQ�2UHJRQ���3K�'��7KHVLV��2UHJRQ�6WDWH�8QLY���&RUYDOOLV����SS���%XU\��5��%��� DQG�5��$��/XFNHQEDFK�� � ������ � ,QWURGXFHG�DPSKLELDQV� DQG� UHSWLOHV� LQ�&DOLIRUQLD��%LRORJLFDO�&RQVHUYDWLRQ�����������%XU\��5��%���DQG�-��$��:KHODQ����������(FRORJ\�DQG�PDQDJHPHQW�RI�WKH�EXOOIURJ��8�6��)LVK�DQG�:LOGOLIH�6HUYLFH��5HVRXUFH�3XEOLFDWLRQ������������&DOGZHOO��-��3���-��+��7KRUS��DQG�7��2��-HUYH\����������3UHGDWRU�SUH\�UHODWLRQVKLSV�DPRQJ�ODUYDO�GUDJRQIOLHV��VDODPDQGHUV��DQG�IURJV��2HFRORJLD��������������&DOHI�� *��:�� � ������ � 1DWXUDO�PRUWDOLW\� RI� WDGSROHV� LQ� D� SRSXODWLRQ� RI�5DQD� DXURUD�� (FRORJ\��������������&DOLIRUQLD�([RWLF�3HVW�3ODQW�&RXQFLO���������([RWLF�3HVW�3ODQWV�RI�*UHDWHVW�(FRORJLFDO�&RQFHUQ�LQ�&DOLDIRUQLD�D�RI�$XJXVW��������6DFUDPHQWR��&DOLIRUQLD���>&')*@��&DOLIRUQLD�'HSDUWPHQW�RI�)LVK�DQG�*DPH��������� �1DWXUDO�'LYHUVLW\�'DWDEDVH�6SHFLDO�9DVFXODU�3ODQWV��%U\RSK\WHV��DQG�/LFKHQV�/LVW��-DQXDU\��������&DOLIRUQLD�'HSDUWPHQW�RI�)LVK�DQG�*DPH���6DFUDPHQWR��&DOLIRUQLD���&DOLIRUQLD�1DWLYH�3ODQW�6RFLHW\�,QYHQWRU\����6NLQQHU�0�:��DQG�%�0��3DYOLN��������>&1''%@��&DOLIRUQLD�1DWXUDO�'LYHUVLW\�'DWD�%DVH�� ������� �5DUHILQG��&DOLIRUQLD�'HSDUWPHQW�RI�)LVK�DQG�*DPH���6DFUDPHQWR��&DOLIRUQLD���&RKHQ��$��1��� DQG�-��7��&DUOWRQ�� ������� �%LRORJLFDO� VWXG\��1RQLQGLJHQRXV�DTXDWLF� VSHFLHV� LQ�D�8QLWHG�6WDWHV�HVWXDU\��D�FDVH�VWXG\�RI�WKH�ELRORJLFDO�LQYDVLRQV�RI�WKH�6DQ�)UDQFLVFR�%D\�DQG�'HOWD��8QLWHG�6WDWHV�)LVK�DQG�:LOGOLIH�6HUYLFH��:DVKLQJWRQ��'�&���DQG�1DWLRQDO�6HD�*UDQW�&ROOHJH�3URJUDP��&RQQHFWLFXW�6HD�*UDQW��17,6�UHSRUW�QR��3%�������������&RKHQ��$��1���DQG�-��7��&DUOWRQ����������7UDQVRFHDQLF�WUDQVSRUW�PHFKDQLVPV��LQWURGXFWLRQ�RI�WKH�&KLQHVH�PLWWHQ�FUDE��(ULRFKHLU�VLQHQVLV��WR�&DOLIRUQLD��3DFLILF�6FLHQFH�����������&RKHQ�� 1�� :��� DQG� :�� (�� +RZDUG�� � ������ � %XOOIURJ� IRRG� DQG� JURZWK� DW� WKH� 6DQ� -RDTXLQ�([SHULPHQWDO�5DQJH��&DOLIRUQLD���&RSHLD����������������&RRN��'����������0LFURKDELWDW�XVH�DQG�UHSURGXFWLYH�VXFFHVV�RI�WKH�&DOLIRUQLD�UHG�OHJJHG�IURJ�DQG�EXOOIURJ��LQ�DQ�HSKHPHUDO�PDUVK��8QSXEO��0DVWHU¶V�7KHVLV��6RQRPD�6WDWH�8QLYHUVLW\���>&&56`��&R\RWH�&UHHN�5LSDULDQ�6WDWLRQ����������6XUYH\�RI�6DQ�)UDQFLVTXLWR�&UHHN���3DOR�$OWR��&$��
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&UD\RQ��-��-����������5DQD�FDWHVEHLDQD��EXOOIURJ��GLHW��+HUSHWRORJLFDO�5HYLHZ����������&XUULH�� :��� DQG� (�� '�� %HOOLV�� � ������ � +RPH� UDQJH� DQG� PRYHPHQWV� RI� WKH� EXOOIURJ�� 5DQD�FDWHVEHLDQD�6KDZ��LQ�DQ�2QWDULR�SRQG���&RSHLD����������������'LFNHUVRQ��0��&����������7KH�IURJ�ERRN��'RXEOHGD\��1HZ�<RUN�����SS���(GPRQGVRQ�� &�� +�� � ������ � +DZDLLDQ�*UDSVLGDH�� 2FFDVLRQDO� 3DSHUV� RI� WKH� %HUQLFH� 3�� %LVKRS�0XVHXP��+RQROXOX��+DZDLL��������������(IIRUG�� ,�� (��� DQG�.�� 7VXPXUD�� � ������ � $� FRPSDULVRQ� RI� WKH� IRRG� RI� VDODPDQGHUV� DQG� ILVK� LQ�0DULRQ�ODNH��%ULWLVK�&ROXPELD��7UDQVDFWLRQV�RI� WKH�$PHULFDQ�)LVKHULHV�6RFLHW\�������������(POHQ�� 6�� 7�� � ������ � �'RXEOH� FOXWFKLQJ�� DQG� LWV� SRVVLEOH� VLJQLILFDQFH� LQ� WKH� EXOOIURJ�� &RSHLD����������������)LVKHU��5��1���DQG�+��%��6KDIIHU����������7KH�GHFOLQH�RI�DPSKLELDQV�LQ�&DOLIRUQLD¶V�*UHDW�&HQWUDO�9DOOH\��&RQVHUYDWLRQ�%LRORJ\����������������)URVW��6��:����������7KH�IRRG�RI�5DQD�FDWHVEHLDQD�6KDZ��&RSHLD��������������*DPUDGW�� 6�� &��� DQG� /�� %�� .DWV�� � ������ � (IIHFWV� RI� LQWURGXFHG� FUD\ILVK� DQG� PRVTXLWRILVK� RQ�&DOLIRUQLD�QHZWV��&RQVHUYDWLRQ�%LRORJ\����������������*DPUDGW��6��&���/��%��.DWV��DQG�&��%��$Q]DORQH����������$JJUHVVLRQ�E\�QRQ�QDWLYH�FUD\ILVK�GHWHUV�EUHHGLQJ�LQ�&DOLIRUQLD��QHZWV��&RQVHUYDWLRQ�%LRORJ\��������������*LOFKULVW�� -��$���-�� -��6PLWK��.��6FKURHGHU��0��$��5RSHU�� DQG�/��)��*RQ]DOHV�� ������� �6SUHDGHU��VXPPHU��GDPV� ILVKHULHV� VWXG\�������DQQXDO� UHSRUW�� VXPPDU\�RI� ILHOG�ZRUN��1RYHPEHU������ WKURXJK�2FWREHU������� DQG� ILYH�\HDU� VXPPDU\� ����������� � )LQDO� UHSRUW� SUHSDUHG�IRU� WKH� 6DQWD� &ODUD� 9DOOH\�:DWHU� 'LVWULFW� WKURXJK� 3URMHFW� ��� ����� ������ 7KH� +DELWDW�5HVWRUDWLRQ�*URXS��)HOWRQ�&DOLIRUQLD��LLL����S������DSSHQGLFHV���+��7��+DUYH\�	�$VVRFLDWHV����������6DQWD�&ODUD�9DOOH\�:DWHU�'LVWULFW�&DOLIRUQLD�UHG�OHJJHG�IURJ�GLVWULEXWLRQ�DQG�VWDWXV�±��������+�7��+DUYH\�	�$VVRFLDWHV��(QYLURQPHQWDO�6FLHQFH�$VVRFLDWHV��)UHGHULFN�7��6HKHU�	�$VVRFLDWHV�������� � )LQDO� 6DQ� )UDQFLVTXLWR�&UHHN�%DQN� 6WDELOL]DWLRQ� DQG�5HYHJHWDWLRQ�0DVWHU� 3ODQ�3URMHFW���3KDVH�,�([LVWLQJ�&RQGLWLRQV�5HSRUW���+�7��+DUYH\�	�$VVRFLDWHV����������6DQ�)UDQFLVTXLWR�&UHHN�([LVWLQJ�&RQGLWLRQV�5HSRUW���3URMHFW�1XPEHU�����������+DODW��.��0��������7KH�GLVWULEXWLRQ�DQG�DEXQGDQFH�RI� WKH�&KLQHVH�PLWWHQ�FUDE�LQ�VRXWKHUQ�6DQ�)UDQFLVFR�%D\�������������0�6��7KHVLV��8QLYHUVLW\�RI�&DOLIRUQLD��%HUNHOH\�����SS���
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+D\HV�� 0�� 3��� DQG� 0�� 5�� -HQQLQJV�� � ������ � 'HFOLQH� RI� UDQLG� IURJ� VSHFLHV� LQ� ZHVWHUQ� 1RUWK�$PHULFD��$UH�EXOOIURJV�5HVSRQVLEOH"�-RXUQDO�RI�+HUSHWRORJ\��������������+D\HV��0��3���DQG�0��5��-HQQLQJV����������+DELWDW�FRUUHODWHV�RI�GLVWULEXWLRQ�RI�WKH�&DOLIRUQLD�UHG�OHJJHG� IURJ� DQG� WKH� IRRWKLOO� \HOORZ�OHJJHG� IURJ� �5DQD� ER\OLL��� � LPSOLFDWLRQV� IRU�PDQDJHPHQW���3DJHV���������,Q���5��6DU]R��.��(��6HYHUVRQ��DQG�'��5��3DWWRQ��WHFKQLFDO�FRRUGLQDWRUV��� � 3URFHHGLQJV� RI� WKH� V\PSRVLXP� RQ� WKH� PDQDJHPHQW� RI� DPSKLELDQV��UHSWLOHV�� DQG� VPDOO� PDPPDOV� LQ� 1RUWK� $PHULFD�� � 8QLWHG� 6WDWHV� 'HSDUWPHQW� RI�$JULFXOWXUH�� )RUHVW� 6HUYLFH�� 5RFN\� 0RXQWDLQ� 5DQJH� DQG� ([SHULPHQW� 6WDWLRQ�� )RUW�&ROOLQV��&RORUDGR���*HQHUDO�7HFKQLFDO�5HSRUW��50���������������+D\HV��0��3���DQG�0��5��7HQQDQW����������'LHW�DQG�IHHGLQJ�EHKDYLRU�RI�WKH�&DOLIRUQLD�UHG�OHJJHG�IURJ��5DQD�DXURUD�GUD\WRQLL��5DQLGDH����7KH�6RXWKZHVWHUQ�1DWXUDOLVW�������������������+HDUG��0����������$�&DOLIRUQLD�IURJ�UDQFK��2XW�:HVW������������+HUUHLG��&�� )��� ,,�� DQG� 6��.LQQH\�� � ������ � 6XUYLYDO� RI� WKH�$ODVNDQ�ZRRGIURJ� �5DQD� V\OYDWLFD��ODUYDH��(FRORJ\����������������+LHE��.��������&KLQHVH�PLWWHQ�FUDEV�LQ�WKH�'HOWD��,(3�1HZVOHWWHU���������+LHE��.��DQG�7��9HOGKXL]HQ��������0LWWHQ�FUDEV�RQ�WKH�PRYH��,(3�1HZVOHWWHU���������+REEV��+��+���-U����������7KH�FUD\ILVKHV�RI�*HRUJLD��6PLWKVRQLDQ�&RQWULEXWLRQV�WR�=RRORJ\�1R����������SS���+REEV��+��+��� ,,,�� DQG�-��3�� -DVV�� ������� �7KH�FUD\ILVKHV� DQG�VKULPS�RI�:LVFRQVLQ� �'HFDSRGD��3DODHPRQLGDH�� &DPEDULGDH��� 6SHFLDO� 3XEOLFDWLRQV� LQ� %LRORJ\� DQG� *HRORJ\�� 1R�� ���0LOZDXNHH�3XEOLF�0XVHXP��0LOZDXNHH��:LVFRQVLQ������SS���+REEV��+��+��� ,,,�� DQG� -�� 3�� -DVV�� � ������ �7URSKLF� UHODWLRQVKLSV� RI�1RUWK�$PHULFDQ� IUHVKZDWHU�FUD\ILVKHV� DQG� VKULPSV�� &RQWULEXWLRQV� LQ� %LRORJ\� DQG� *HRORJ\�� 0LOZDXNHH� 3XEOLF�0XVHXP��0LOZDXNHH��:LVFRQVLQ���+RHVWODQGW�� +�� ������ 5HFKHUFKHV� VXU� OD� ELRORJLH� GH� O
(ULRFKHLU� VLQHQVLV� +�� 0LOQH�(GZDUGV��&UXVWDFH�%UDFK\RXUH���$QQDOHV�GH�O
,QVWLWXW�2FHDQRJUDSKLTXH���������������+RUQV��:��+���DQG�-��-��0DJQXVRQ����������&UD\ILVK�SUHGDWLRQ�RQ�ODNH�WURXW�HJJV�LQ�7URXW�/DNH��:LVFRQVLQ�� 5DSSRUWV� HW� 3URFHV�� 9HUEDX[� GHV� 5HXQLRQV�� &RQVHLO� ,QWHUQDWLRQDO� SRXU�([SORUDWLRQ�GH�OD�0HU���������������,QJOH��5��:����������%ULWLVK�FUDEV��3S������������,QJOH��5�:��������7KH�&KLQHVH�PLWWHQ�FUDE�(ULRFKHLU�VLQHQVLV�+��0LOQH�(GZDUGV����D�FRQWHQWLRXV�LPPLJUDQW��7KH�/RQGRQ�1DWXUDOLVW��������������
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-DVSHU� 5LGJH� %LRORJLFDO� 3UHVHUYH�� � ������ � 9HJHWDWLRQ� &RPPXQLWLHV�� 5HVHDUFK� 	� (GXFDWLRQ�:HESDJH��KWWS���MDVSHU��VWDQIRUG�HGX�UHVHDUFK�VLWHGDWD�PDSV�YHJHWDWLRQ�KWPO���-D]G]HZVNL��.���DQG�$��.RQRSDFND����������6XUYH\�DQG�GLVWULEXWLRQ�RI�FUXVWDFHD�PDODFRVWUDFD�LQ�3RODQG��&UXVWDFHDQD��������������-HQQLQJV��0��5����������1DWXUDO�KLVWRU\�DQG�GHFOLQH�RI�QDWLYH�UDQLGV�LQ�&DOLIRUQLD���3DJHV�������,Q��+��)��'H�/LVOH��3��5��%URZQ��%��.DXIPDQ��DQG�%��0F*XUW\��HGLWRUV����3URFHHGLQJV�RI�WKH�&RQIHUHQFH�2Q�&DOLIRUQLD�+HUSHWRORJ\��6RXWKZHVWHUQ�+HUSHWRORJLVWV�6RFLHW\��6SHFLDO�3XEOLFDWLRQ�������������-HQQLQJV��0��5���DQG�0��3��+D\HV����������)LQDO�UHSRUW�RI�WKH�VWDWXV�RI�WKH�&DOLIRUQLD�UHG�OHJJHG�IURJ� LQ� WKH�3HVFDGHUR�0DUVK�1DWXUDO�3UHVHUYH�� �)LQDO� UHSRUW�SUHSDUHG� IRU� WKH�&DOLIRUQLD�'HSDUWPHQW�RI�3DUNV�DQG�5HFUHDWLRQ��6DFUDPHQWR��&DOLIRUQLD��WKURXJK�$JUHHPHQW���������������'HSDUWPHQW�RI�+HUSHWRORJ\��&DOLIRUQLD�$FDGHP\�RI�6FLHQFHV��*ROGHQ�*DWH�3DUN��6DQ�)UDQFLVFR��&DOLIRUQLD������S���-HQQLQJV��0��5���DQG�0��3��+D\HV�������D���$PSKLELDQ�DQG�UHSWLOH�VSHFLHV�RI�VSHFLDO�FRQFHUQ�LQ�&DOLIRUQLD��&DOLIRUQLD�'HSDUWPHQW�RI�)LVK�DQG�*DPH�� ,QODQG�)LVKHULHV�'LYLVLRQ��5DQFKR�&RUGRYD��&DOLIRUQLD���LLL�����S���-HQQLQJV�� 0�� 5��� DQG� 0�� 3�� +D\HV�� � ����E�� � 7KH� GHFOLQH� RI� QDWLYH� UDQLG� IURJV� LQ� WKH� GHVHUW�VRXWKZHVW��3DJHV��������� ,Q��3��5��%URZQ�DQG�-��:��:ULJKW� �HGLWRUV��� �+HUSHWRORJ\�RI�WKH�1RUWK�$PHULFDQ�'HVHUWV���3URFHHGLQJV�RI�D�6\PSRVLXP���6RXWKZHVWHUQ�+HUSHWRORJLVWV�6RFLHW\��6SHFLDO�3XEOLFDWLRQ�����LY�����S���-�+�� .OHLQIHOGHU� 	� $VVRFLDWHV�� � ������ � 5HVWRUDWLRQ� RI� 1RUPDO� %HG� &RQGLWLRQV� )ROORZLQJ� WKH�6WRUP� RI� -DQXDU\� ��� ����� LQ�&RUUDOLWRV�&UHHN� DQG�%URZQV�&UHHNV� 6DQWD�&UX]�&RXQW\��&$-RKQVRQ��-����������)HEUXDU\���3HUVRQDO�LQWHUYLHZ����-RQHV��/���3K�'�� � �������0DUFK���3HUVRQDO� LQWHUYLHZ�� � -RQHV��/���3K�'�� � ������� -XQH� DQG�������)HEUXDU\���3HUVRQDO�LQWHUYLHZ�����.DHVWQHU��$����������,QYHUWHEUDWH�]RRORJ\��,,,��&UXVWDFHD��-RKQ�:LOH\�DQG�6RQV��,QF���1HZ�<RUN��1��<������S��.LHVHFNHU��-��0���DQG�$��5��%ODXVWHLQ����������3RSXODWLRQ�GLIIHUHQFHV�LQ�UHVSRQVHV�RI�UHG�OHJJHG�IURJV��5DQD�DXURUD��WR�LQWURGXFHG�EXOOIURJV��(FRORJ\����������������.LP��&�+��DQG�6�*��+ZDQJ��������7KH�FRPSOHWH�ODUYDO�GHYHORSPHQW�RI�WKH�PLWWHQ�FUDE�(ULRFKHLU�VLQHQVLV� +�� 0LOQH� (GZDUGV�� ����� �'HFDSRGD�� %UDFK\XUD�� *UDSVLGDH�� UHDUHG� LQ� WKH�ODERUDWRU\�DQG�D�NH\�WR�WKH�NQRZQ�]RHDH�RI�WKH�9DUXQLQDH��&UXVWDFHDQD������������������.RUVFKJHQ��/��-���DQG�'��/��0R\OH����������)RRG�KDELWV�RI�WKH�EXOOIURJ�LQ�FHQWUDO�0LVVRXUL�IDUP�SRQGV��$PHULFDQ�0LGODQG�1DWXUDOLVW��������������
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.UXVH��.��&���DQG�0��*��)UDQFLV�� ������� �$�SUHGDWLRQ�GHWHUUHQW� LQ� ODUYDH�RI� WKH�EXOOIURJ��5DQD�FDWHVEHLDQD��7UDQVDFWLRQV�RI�WKH�$PHULFDQ�)LVKHULHV�6RFLHW\���������������.XSIHUEHUJ��6��-����������+\GURORJLF�DQG�WURSKLF�IDFWRUV�DIIHFWLQJ�WKH�LQYDVLRQ�RI�DOLHQ�EXOOIURJV��DQG� UHFUXLWPHQW�RI�QDWLYH� IURJV� �5DQD�ER\OLL� DQG�+\OD� UHJLOOD�� LQ� D�QRUWKHUQ�&DOLIRUQLD�ZDWHUVKHG�� 3K�'�� GLVVHUWDWLRQ�� 'HSDUWPHQW� RI� ,QWHJUDWLYH� %LRORJ\�� 8QLYHUVLW\� RI�&DOLIRUQLD��%HUNHOH\���/DXQHU��$�� (��� DQG�*��:��+ROWJULHYH�� � ������ � )LVKHV� DQG� DPSKLELDQV� RI� WKH� 6DQ� )UDQFLVTXLWR�&UHHN� DQG� 0DWDGHUR� &UHHN� ZDWHUVKHGV�� 6WDQIRUG� 8QLYHUVLW\�� 5HSRUW� RQ� ����� 	� �����ILHOG� DFWLYLWLHV�� &HQWHU� IRU� &RQVHUYDWLRQ� %LRORJ\�� 'HSDUWPHQW� RI� %LRORJLFDO� 6FLHQFHV��6WDQIRUG�8QLYHUVLW\��6WDQIRUG��&$���/DXQHU��$�(���DQG�'��6SDLQ���������%LRWLF�5HVRXUFHV�RI�WKH�6DQ�)UDQFLVTXLWR�:DWHUVKHG���5HSRUW�RQ� ����� )LHOG� $FWLYLWLHV� $VVRFLDWHG� ZLWK� 6WUHDPEHG� $OWHUDWLRQ� $JUHHPHQW� �����������&HQWHU� IRU� &RQVHUYDWLRQ� %LRORJ\�� 'HSDUWPHQW� RI� %LRORJLFDO� 6FLHQFHV�� 6WDQIRUG�8QLYHUVLW\��6WDQIRUG��&$���/DXQHU��$��(���&��)HH��DQG�6��5RWWHQERUQ�� ������� �%LRWLF�$VVHVVPHQW�RI�8SSHU�6HDUVYLOOH�/DNH�DQG� WKH� ORZHU� IORRGSODLQ� RI� &RUWH� 0DGHUD� &UHHN�� � &HQWHU� IRU� &RQVHUYDWLRQ� %LRORJ\��'HSDUWPHQW�RI�%LRORJLFDO�6FLHQFHV��6WDQIRUG�8QLYHUVLW\��6WDQIRUG��&$��/DZOHU��6��3���'��'ULW]��7��6WUDQJH��DQG�0��+RO\RDN����������(IIHFWV�RI�LQWURGXFHG�PRVTXLWRILVK�DQG�EXOOIURJV�RQ�WKH�WKUHDWHQHG�&DOLIRUQLD�UHG�OHJJHG�IURJ��&RQVHUYDWLRQ�%LRORJ\�������������/LFKW��/��(����������6XUYLYDO�RI�HPEU\RV��WDGSROHV��DQG�DGXOWV�RI�WKH�IURJV�5DQD�DXURUD�DXURUD�DQG� 5DQD� SUHWLRVD� SUHWLRVD� V\PSDWULF� LQ� VRXWKZHVWHUQ� %ULWLVK� &ROXPELD�� &DQDGLDQ�-RXUQDO�RI�=RRORJ\��������������/LYH]H\�� �5��/���DQG�$��+��:ULJKW�� ������� �$�V\QRSWLF�NH\�WR�WKH�VDOLHQWLDQ�HJJV�RI� WKH�8QLWHG�6WDWHV���7KH�$PHULFDQ�0LGODQG�1DWXUDOLVW������������������0LOOHU��.��-���$��:LOO\��6��/DUVHQ��DQG�6��0RUH\����������(QGDQJHUHG�DQG�WKUHDWHQHG�ZLOGOLIH�DQG�SODQWV�� GHWHUPLQDWLRQ� RI� WKUHDWHQHG� VWDWXV� IRU� WKH� &DOLIRUQLD� UHG�OHJJHG� IURJ�� � )HGHUDO�5HJLVWHU�����������������������>7KXUVGD\��0D\���������@���0RPRW��:�� 7�� � ������ � &UD\ILVK� SURGXFWLRQ�� D� UHIOHFWLRQ� RI� FRPPXQLW\� HQHUJHWLFV�� -RXUQDO� RI�&UXVWDFHDQ�%LRORJ\�����������0RPRW��:��7���+��*RZLQJ��DQG�3��'��-RQHV����������7KH�G\QDPLFV�RI�FUD\ILVK�DQG�WKHLU�UROH�LQ�HFRV\VWHPV��$PHULFDQ�0LGODQG�1DWXUDOLVW������������0R\OH��3��%����������(IIHFWV�RI�LQWURGXFHG�EXOOIURJV��5DQD�FDWHVEHLDQD��RQ�WKH�QDWLYH�IURJV�RI�WKH�6DQ�-RDTXLQ�9DOOH\��&DOLIRUQLD���&RSHLD��������������
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1HSV]\��6�-��DQG�-�+��/HDFK��������)LUVW�UHFRUGV�RI� WKH�FKLQHVH�PLWWHQ�FUDE��(ULRFKHLU�VLQHQVLV���&UXVWDFHD�%UDFK\XUD�� IURP�1RUWK� $PHULFD�� -RXUQDO� )LVKHULHV� 5HVHDUFK� %RDUG� &DQDGD���������������������1RUWKZHVW�+\GUDXOLF�&RQVXOWDQWV����������)DPLO\�)DUP�5RDG�)ORRG�DQG�6HGLPHQW�&RQWURO�6WXG\��� 3UHSDUHG�IRU�6WDQIRUG�8QLYHUVLW\��$SULO������������1XVVEDXP��5��$���(��'��%URGLH�� -U��� DQG�5��0��6WRUP�� � ������ �$PSKLELDQV� DQG� UHSWLOHV�RI� WKH�3DFLILF�1RUWKZHVW��8QLYHUVLW\�3UHVV�RI�,GDKR�����SS���3DQQLQJ��$��������7KH�&KLQHVH�PLWWHQ�FUDE��$QQXDO�5HSRUW�6PLWKVRQLDQ�,QVWLWXWLRQ��SS�����������3HQLQVXOD�&RQVHUYDWLRQ�&HQWHU��3&&�����������6DQ�)UDQFLVTXLWR�&UHHN�±�2XU�1DWXUDO�5HVRXUFH����3DPSKOHW����3DOR�$OWR��&$���3HWHUV�� 1�� DQG� $�� 3DQQLQJ�� ������ 'LH� FKLQHVLVFKH� ZROOKDQGNUDEEH� �(ULRFKHLU� VLQHQVLV�0LOQH�(GZDUGV��LQ�'HXWVFKODQG��=RRORJLVFKHU�$Q]HLJHU�6XSSOHPHQW������������3LHUVRQ��(��'���HW�DO����������6SHFLHV�FRQVHUYDWLRQ�DVVHVVPHQW�DQG�VWUDWHJ\�IRU�7RZQVHQG¶V�ELJ�HDUHG� EDW� �&RU\QRUKLQXV� WRZQVHQGLL� WRZQVHQGLL� DQG� &RU\QRUKLQXV� WRZQVHQGLL�SDOOHVFHQV��� � ,GDKR� &RQVHUYDWLRQ� (IIRUW�� ,GDKR� 'HSDUWPHQW� RI� )LVK� DQG� *DPH�� %RLVH��,GDKR���3ULFH�� -�� 2��� DQG� -�� )�� 3D\QH�� � ������ � 0XOWLSOH� VXPPHUPROWV� LQ� DGXOW�2UFRQHFWHV� QHJOHFXWXV�FKDHQRGDFW\OXV�:LOOLDPV��&UXVWDFHD��'HFDSRGD���$6%�%XOOHWLQ���������3ULFH�� -�� 2��� DQG� -�� )�� 3D\QH�� � ������ � 3RVWHPEU\RQLF� WR� DGXOW� JURZWK� DQG� GHYHORSPHQW� LQ� WKH�FUD\ILVK�2UFRQHFWHV� QHJOHFWXV� FKDHQRGDFW\OXV� :LOOLDPV�� ����� �'HFDSRGD�� $VWDFLGHD���&UXVWDFHDQD��������������5DWKEXQ��*��%���0��5��-HQQLQJV��7��*��0XUSKH\��DQG�1��5��6LHSHO����������6WDWXV�DQG�HFRORJ\�RI�VHQVLWLYH� DTXDWLF� YHUWHEUDWHV� LQ� ORZHU� 6DQ� 6LPHRQ� DQG� 3LFR� &UHHNV�� 6DQ� /XLV� 2ELVSR�&RXQW\�� &DOLIRUQLD�� � )LQDO� UHSRUW� SUHSDUHG� IRU� WKH� &DOLIRUQLD� 'HSDUWPHQW� RI� 3DUNV� DQG�5HFUHDWLRQ��6DQ�6LPHRQ�5HJLRQ��WKURXJK�&RRSHUDWLYH�$JUHHPHQW�����������������������8�6�� )LVK� DQG� :LOGOLIH� 6HUYLFH�� 1DWLRQDO� (FRORJ\� 5HVHDUFK� &HQWHU�� 3LHGUDV� %ODQFDV�5HVHDUFK�6WDWLRQ��6DQ�6LPHRQ��&DOLIRUQLD���L[�����S���5HHVH��(���0�$����������'HFHPEHU���/RFDWLRQ�RI�WKH�%XHOQD�5RGULJXHV�$GREHV�DQG�6XEVHTXHQW�����¶V�+RXVHORWV���'LVVHUWDWLRQ���6WDQIRUG�&DPSXV�$UFKDHRORJ\���SS��5R\VWRQ�+DQDPRWR�$OOH\�	�$EH\�� 3KLOLS�:LOOLDP�	�$VVRFLDWHV��+�� 7��+DUYH\�	�$VVRFLDWHV��(QYLURQPHQWDO� 6FLHQFH� $VVRFLDWHV�� )UHGHULFN� 7�� 6HKHU� 	� $VVRFLDWHV�� � ������ � 6DQ�)UDQFLVTXLWR� &UHHN� EDQN� VWDELOL]DWLRQ� DQG� UHYHJHWDWLRQ�� ([LVWLQJ� FRQGLWLRQV� UHSRUW����6HSWHPEHU��������5\DQ��0��-����������7KH�UHSURGXFWLYH�EHKDYLRU�RI�WKH�EXOOIURJ��&RSHLD����������������
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