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8IRORJ\�LQ�6RYLHW�W LPHV�ZDV�HVVHQWLDOO\�QRQ�FXPXOD�WLYH�� 2QH� � FDQ� G LVFHUQ� � LQ� � LWV� KLVWRU\� DQ� HYLGHQW�ZDY\�� �SDWWHUQ�� DW� ILUVW� � � D�8)2�SLRQHHU� �ZLWK� DVPDOO��JURXS��RI��DGKHUHQWV� ��WULHG��WR��RSHQ��VRFLHW\¶VH\HV�WR�UHDO�VLJQLILFDQFH�RI�WKH�8)2�SUREOHP��WKHQ�IRU� D� VKRUW� W LPH�� WKH� 6WDWH� DQG� 3DUW\� DXWKRULWLHVORRNHG�DW�WKLV�DWWHPSW�LQ�GXOOLVK�EHZLOGHUPHQW��DQGILQDOO\� �WKH\�UHDOL]HG�WKHLU�PLVWDNH�DQG�JDYH�LQVWUXF�WLRQV� WR�VWRS�LPPHGLDWHO\�WKLV�YLRODWLRQ�RI�FRPPRQVHQVH�� ,Q�DOO� �WKHUH�ZHUH� WKUHH�ELJ��ZDYHV�� RI�VXFKNLQG� �GDWHG� ������ ������ DQG� ����� �� 'XULQJ� WKHVKRUW�SHULRGV�RI�KDOI�WROHUDWHG�H[LVWHQFH�RI�XIRORJ\LQ�WKH�8665��WKHUH�DURVH�D�VPDOO�XIRORJLFDO�FRPPX�QLW\� DQG� VRPH� SLHFHV� RI� HPSLULFDO� LQIRUPDWLRQ�RQ8)2�VLJKWLQJV�DQG�WKHRUHWLFDO�FRQVLGHUDWLRQV�DFFX�PXODWHG�LQ�6DPL]GDW�PDQXVFULSWV�DQG�YHU\�IHZ�SXE�OLFD W LRQV�� %HWZHHQ � WKH� �ZDYHV�� WKH� FRPPXQLW\TXLFNO\� � WKRXJK� QRW� WRWDOO\� � GLVVROYHG�� DQG� E\� WKHQH[W� �ZDYH�� SUDFWLFDOO\�HYHU\WKLQJ� KDG� WR� EH� EXLOWDQHZ�:HOO� �WKLV�ZDV�D�VRUW�RI��H[WHUQDO��QRQ�FXPXODWLYH�QHVV� �ZLWK�DQ�HYLGHQWO\��VRFLDO��EDFNJURXQG��%XW�DVD�PDWWHU�RI�IDFW� �WKH�XIRORJLFDO�PRYHPHQW�ZKLFK�KDGH[LVWHG�LQ�WKH�UHVW�RI�WKH�ZRUOG�IRU�DOPRVW����\HDUVXQGHU�TXLWH�GLIIHUHQW�VRFLDO�FRQGLWLRQV� �LV�DOVR�QRWHGIRU�LWV� QRQ�FXPXODWLYH�� L I�QRW�MXVW�DQWL�FXPXODWLYH�FKDUDFWHU��,Q�WKLV�FDVH�²�LQWHUQDO�8QWLO�WKH� ODWH�����¶V� � WKH�SUHYDLOLQJ� WHQGHQF\�LQPDLQVWUHDP�XIRORJ\�ZDV�WKH�GHVLUH�WR�REMHFWLYL]H�LWVHPSLULFDO� EDVLV� � WKDW� LV� WR� PRYH� IURP� �VWRULHV�� WRIDFWV��(PSKDVLV�ZDV�SODFHG�RQ�&(±,,�DQG�UDGDU�YLV�XDO� �59��8)2� FDVHV� � DV� ZHOO� DV� RQ� VHDUFKLQJ� IRUVWDWLVWLFDO�UHJXODULWLHV�LQ�WKH�VHW�RI�8)2�UHSRUWV�

7UXH � �HYHQ�WKHQ�D�SHFXOLDULW\�RI�WKHVH�UHJXODULWLHVZDV� GHWHFWHG�� WKHLU�IDOVLILDELOLW\�� 1RW�D� �SULQFLSDO�RQH��ZKLFK� LV� � DFFRUGLQJ� WR�.�3RSSHU� � D�QHFHVVDU\IHDWXUH�RI��JRRG�VFLHQFH�� �EXW� �DODV� �D�IDFWXDO�IDOVLIL�DELOLW\��,Q�WKLV�FRQQHFWLRQ��3LHUUH�*XHULQ�KDV�IRUPX�ODWHG � WKH� �RQO\� ODZ� RI� XIRORJ\��� � ,W � VWDWHV�� �,Q8IRORJ\�� DQ\� ODZ� LV� LPPHGLDWHO\� IDOVLILHG� E\� VXE�VHTXHQW� VLJKWLQJV�MXVW� DV�VRRQ�DV� LW� LV�IRUPXODWHG��$LPH�0LFKHO� �ZKRVH�EULOOLDQW�PLQG�GLG�QRW�WROHUDWHDQ\�HVWDEOLVKHG�� WUXWKV� ��DPHQGHG��WKLV�ODZ�ZLWK� DIHZ�ZRUGV�� �����LQFOXGLQJ�*XHULQ¶V�/DZ��²�EXW�GLGQRW�IDOVLI\�LW� �QRQHWKHOHVV��:KHWKHU��WKLV�SHFXOLDULW\�RI�XIRORJ\�LV�UHODWHG�WRWKH�QRW�VR�PDWXUH�VWDWH�RI�LWV�PHWKRGRORJ\��RU�WR�WKHQRW�VR�UHJXODU� QDWXUH�RI�WKH�8)2�SKHQRPHQRQ��RUWR�VRPHWKLQJ�HOVH� �LW�LV�KDUG�WR�VD\��VLQFH�QRERG\�²WR�WKH�EHVW�RI�P\�NQRZOHGJH�²�WULHG�WR�DQDO\]H�WKLVTXHVWLRQ� LQ� VXIILFLHQW� GHWDLO��%XW� W KH� IDLOXUH� RI� DOODWWHPSWV�WR��VROLGLI\��WKH�HPSLULFDO�EDVLV�RI�XIRORJ\KDV�JUHDWO\�FRQWULEXWHG�²�GLUHFWO\� �RU�LQGLUHFWO\�²WR� WXUQLQJ�PDLQVWUHDP�XIRORJ\�WRZDUGV�SULQFLSDOO\VRIW�GDWD�²�WKDW�LV�WRZDUGV��VWRULHV��DV�VXFK��ILUVW�RIDOO�WKH�VWRULHV�DERXW�DEGXFWLRQV�DQG�8)2�FUDVKHV�7KH�KLJKHVW�SRLQW�DQG�V\PERO�RI�WKH�FXUUHQW�VWDJHRI�XIRORJ\�VHHPV�WR�EH�5RVZHOO� �HVSHFLDOO\��EXW�QRWRQO\� �WKH�IDPRXV�DOLHQ�DXWRSV\�ILOP��+HUH�ZH�DUH�E\QR� PHDQV� GHDOLQJ� ZLWK� VFLHQWLILF� UHVHDUFK�� UDWKHUZLWK� D� VRUW� RI� LQYHVWLJDWLYH�MRXUQDOLVP�� D�5RVZHOO�JDWH��6FLHQWLILF�WUHQGV�LQ�XIRORJ\�GLG�QRW�YDQLVK�FRP�SOHWHO\� � FI� � � IRU � H[DPSOH� � ZRUNV� RI� WKH� &HQWUDO(XURSHDQ�6HFWLRQ�RI�08)21��� EXW� WKH\�DUH� � OHW¶VVD\��QRW�GRPLQDQW�,V�WKLV��SULQFLSDO��GHYLDWLRQ�IURP�KDUG�GDWD�MXVW�DQDFFLGHQW� � RU� QRW"� 7R� ZKDW� H[WHQW� XIRORJ\� PD\� EHFRQVLGHUHG�DV� VFLHQFH� LQ� DQ\� GHILQLWH� VHQVH� RI� WKHZRUG"� �6WULFW��PRGHOV�RI�VFLHQFH� �GHYHORSHG�E\�SKL�ORVRSKHUV�DQG�PHWKRGRORJLVWV� �DUH�LQ�IDFW�QRW�DSSOL�FDEOH� WR� PDQ\� HVWDEOLVKHG� VFLHQFHV� � H[FHSW� IRUSK\VLFV�DQG� VRPH� RWKHU� DGYDQFHG��DQG�PDWKHPD�WL]HG� � GLVFLSOLQHV�� %XW� LI�ZH� WXUQ� WR� WKH� VRPHZKDWROG�IDVKLRQHG�DQG�D�OLWWOH�ELW��WRR�EURDG���EXW�QHYHU�WKHOHVV� TXLWH� UHDVRQDEOH� � GLYLVLRQ� RI� VFLHQFHV� LQWRWZR�W\SHV��QDWXUDO�DQG�KLVWRULFDO��ZKLFK�JRHV�EDFN��WRWKH�ZRUN� RI�:�:LQGHOEDQG�� � WKHQ�ZH�FDQ� ILQG�WKDW3XEOLVKHG��4XDUWHUO\��E\��5HVHDUFK���,QVWLWXWH�� RQ���$QRPDORXV���3KHQRPHQD3�2�%R[��������������������.KDUNRY�������8.5$,1('LVWULEXWHG���)UHH���$PRQJ���5,$3���)HOORZV��DQG��'RQDWRUV� �&RS\ULJKW��������5,$3���² ��$OO��5LJKWV��5HVHUYHG
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XIRORJ\� LV� PXFK� QHDUHU� WR� WKH� ODWWHU� � WKDQ� WR� WKHIRUPHU�� ,W�GHDOV�ZLWK� SKHQRPHQD�QRQ�UHSURGXFLEOHLQ�H[SHULPHQW� �ZKLFK�FDQ�EH�LQYHVWLJDWHG�RQO\�LQGL�UHFWO\ � � SRVW � IDFWXP� � YLD � H\H�ZLWQHVVHV¶� UHSRU WV�ZKLFK�IURP�WLPH�WR�WLPH�KDSSHQ�WR�EH�VXSSOHPHQWHGZLWK�UDGDU�GDWD� �SKRWRJUDSKV� �DQG�VXSSRVHG�ODQGLQJWUDFHV���,Q�UHODWLRQ�WR�WKH�LQYHVWLJDWRU� �D�8)2�HYHQWLV�DOZD\V�D�SDVW�RQH��ZKHWKHU�LW�RFFXUUHG����GD\V� �RU���\HDUV�DJR��LV�QRW�D�SULQFLSDO�TXHVWLRQ���$WWHPSWVWR�ILQG�LQ�WKHVH�HYHQWV�DQ\�UHJXODULWLHV��QRW�WR�PHQ�WLRQ�ODZV� �DUH�HYHQ� OHVV�VXFFHVVIXO�WKDQ�DWWHPSWV�WRILQG�VXFK�UHJXODULWLHV�LQ�WKH�KLVWRU\�RI�KXPDQ�FLYLOL�]DWLRQ��RQH�VKRXOG�SUREDEO\�WKLQN�DERXW�D�YHUVLRQ�RI�*XHULQ¶V�/DZ��IRU�WKH�ODWWHU�DV�ZHOO� �6R�� XIRORJ\� LV� D� �KLVWRULFDO�� VFLHQFH� � HYHQ� LI� WKH8)2�SKHQRPHQRQ�LV�SXUHO\�QDWXUDO��VRPHWKLQJ�OLNH�VXSHU�EDOO�OLJKWQLQJ����,I�LW�GRHV�FRQWDLQ�D��VXEMHF�WLYH���DOLHQ� �FRPSRQHQW� �WKH�ODWWHU�ZLOO�FHUWDLQO\�DGG�ODZOHVVQHVV�� WR� LWV� SLFWXUH��'RHV� LW�PHDQ� WKDW� WKHLQYHVWLJDWRU�KDV�WR�WDNH�WKH�VLWXDWLRQ�IRU�JUDQWHG�DQGJLYH� XS� DOO� DWWHPSWV� WR� ILQG� VROLG� JURXQG� LQ� WKLVPDU VK\� ILHOG"� -DFTXHV� 9DOOHH� RQFH� H[FOD LPHG ��:KHUH� DUH� WKH�8)2�GHWHFWLYHV"��� 7KH\�KDYH�DS�SHDUHG���� DQG�EURXJKW�XIRORJ\�LQWR� WKH�GHDGORFN�RI5RVZHOO�7KH��MRXUQDOLVWLF���DQG��GHWHFWLYH�� �FKDUDFWHU� RIFRQWHPSRUDU\� XIRORJ\� VKRZV� LWVHOI� � DPRQJ� RWKHUWKLQJV� � LQ� FRQVWDQW� UHQHZDO� RI� LWV� HPSLULFDO� EDVLV�$Q\� ROG� FDVH� � OHVVHU� LQ� VFDOH� WKDQ� D� VDXFHU� FUDVK�JUDGXDOO\� IDOOV� LQWR� REOLYLRQ� � HYHQ� LI� ZHOO�GRFX�PHQWHG�DQG�XQH[SODLQHG��)RU�D��KLVWRULFDO��UHVHDUFKGLVFLSOLQH� �LW�LV�D�SULQFLSDOO\�LQFRUUHFW�DSSURDFK��$VDQ� H[DPSOH� � OHW� XV� FRQVLGHU� WKH� VR�FDOOHG� �3HWUR�]DYRGVN�SKHQRPHQRQ��WKDW�LV�GLVFXVVHG�LQ�WKH�SDSHUE\�/�*LQGLOLV�DQG�<X�.ROSDNRY��LQFOXGHG� LQWR� WKLV5%� � LVVXH�� � ,Q� ����� LW� ZDV� D� UHDOO\�HSRFK�PDNLQJHYHQW� �IRU�WZR�PDLQ�UHDVRQV�)LUVW� �E\�DQ��RYHUVLJKW�RI�*ODYOLW�� WKH�6RYLHW�FHQ�VRUVKLS� � � LW� �ZDV� �SXEOLVKHG� � LQ� � D� � IHZ� � DOO�8QLRQQHZVSDSHUV�DQG�KHQFH�EHFDPH�ZLGHO\�NQRZQ�6HFRQG�� LW� PDGH� WKH� DXWKRULWLHV� RI� WKH� IRUPHU8665��XQGHUVWDQG��WKDW��WKH��8)2��SKHQRPHQRQ��LVQRW�MXVW� DQ�LQYHQWLRQ�RI�LUUHVSRQVLEOH�VDXFHU�EXIIV�$V� D� UHVXOW� � WKH� PLOLWDU\� DQG� VFLHQFH� EXUHDXFUDWVZHUH�FKDUJHG�WR�ORRN�LQWR�WKH�TXHVWLRQ�7KL V�GHFLVLRQ�GLG�QRW PDNH�OLIH�HDVLHU�IRU�6RYLHW8)2� DPDWHXUV�� TXLWH� WKH� UHYHUVH�²� LW� DJJUDYDWHGFHQVRULDO� SURKLELWLRQV� � PDNLQJ� DOPRVW� LPSRVVLEOHHYHQ� �ORZ� SURILOH�� XIRORJLFDO� DFWLYLWLHV�� %XW� WK LV�HYHQ�UHODWLYH�DQG�KDOI�VHFUHW� ��RIILFLDOL]DWLRQ��RI�WKH8)2�SUREOHP�KDV�SDUWO\�EURNHQ�WKH�WKHQ�GRPLQDQWWHQGHQF\�RI� VXSHUILFLDO� DQG� LQFRPSHWHQW� QHJDWLRQ�7KH��ZDYHV��KDYH��VWRSSHG��WKH�OHYHO�RI�DQDO\VLV�RIWKH�8)2�SUREOHP�KDV�UDGLFDOO\�DOWHUHG�,W�LV�LPSRUWDQW�W R�UHPHPEHU�WKDW�WKH�3HWUR]DYRGVNSKHQRPHQRQ��DV�RQH�FDQ�FRQFOXGH�IURP�WKH�SDSHU�E\/�*LQGLOLV�DQG�<X�.ROSDNRY��LV�HVVHQWLDOO\�DQRPD�ORXV��$EVROXWHO\�DQRPDORXV"�2I�FRXUVH� �QRW��:H�FDQ�QR W � UXOH� RXW � W KH� SRVVLELOLW\� RI� VRPH� UDUH� � EXWH[SODLQDEOH�LQ�WHUPV�RI�PRGHUQ�SK\VLFV� �ODUJH�VFDOHDWPRVSKHULF�SURFHVVHV� �WULJJHUHG�E\�RUGLQDU\�WHFK�QLFDO�H[SHULPHQWV��%XW�W R�WUHDW�WKLV�SKHQRPHQRQ�MXVW

DV� D�PLVLQWHUSUHWHG� ODXQFK�RI�DQ�DUWLILFLDO� VDWHOOLWHZRXOG�EH�DW�OHDVW�QDLYH��7KH�3HWUR]DYRGVN�SKHQRPH�QRQ�LV� D� VLJQLILFDQW� SDUW� RI� WKH� �XIRORJLFDO� MLJ�VDZSX]]OH��� WKLV�PHWDSKRU�ZDV�YHU\�SRSXODU�LQ�WKH�HDUO\\HDUV�RI�XIRORJ\��DQG�LW�LV�VWLOO�TXLWH��PHDQLQJIXO� �'RHV��DOO��WKH��DERYH�VDLG��PHDQ��WKDW��WKH��5RVZHOOFDVH� LV�XQLPSRUWDQW"��1RW��DW��DOO��7KHUH��FHUWDLQO\DUH�VRPH�ELJ�OLHV�RQ�WKH�SDUW�RI�WKH�$PHULFDQ�PLOLWDU\DQG� VRPH HQLJPDV�� %XW��ZKHWKHU��WKHVH��OLHV�DUHUHDOO\� � FRQQHFWHG� �ZLWK� � WKH� � 8)2� � SUREOHP�� � UH�PDLQV� � WR� �P\� �PLQG�� �DQ� �RSHQ� �TXHVWLRQ�� � ,I� � WKH�5RVZHOO�FUDVK��LV��IRU��UHDO���DQG��LW��FDQ��EH��SURYHG� �WKLV��ZLOO�EH�WKH�PRVW�LPSRUWDQW�VWDJH�LQ�WKH�KLVWRU\RI�WKH�SUREOHP��EXW�QRW�LWV� ILQDO� � UDWKHU�²�LWV��UHDOEHJLQQLQJ����,I� �RQ�WKH�FRQWUDU\� �DOO�WKLV�VWRU\�LV�MXVWD��JXPERLO�� ��VZROOHQ��DQG��RYHUVKDGRZLQJ�� DOPRVWWKH�ZKROH��8)2��SUREOHP���LW��VKRXOG��EH��DOORZHG��WRFRPH�WR�LWV�QDWXUDO�HQG�0RGHUQ� VFLHQFH�KDV�LQ�IDFW�PDQ\�PHWKRGRORJLFDOOLPLWDWLRQV� ��ERWK��MXVWLILHG��DQG��IDU��IURP��LW��2QH��RIWKH� ODWWHU�LV�SUREDEO\�LWV� HYLGHQW� WHQGHQF\�WR�ZRUN�ZLWK�H[SHULPHQW�� �QRW�GLUHFWO\��ZLWK�Q DWXUH�� �XVLQJH[SHULPHQWDO�UHVXOWV�DV�D�EDVLV�IRU�WKH�VFLHQWLILF�SLF�WXUH� RI� WKH�ZRUOG�� 7KL V�LV�TXLWH� XQGHUVWDQGDEOH�²VLQFH�WKH�XOWLPDWH�DLP�RI�PRGHUQ�VFLHQFH�LV�WR�FUHDWHXVHIXO�DUWLILFLDO� V\VWHPV�DQG�SURFHVVHV���HQJLQHHU�LQJ�� LQ� WKH� EURDG� VHQVH� RI� WKH� ZRUG�� � QRW� MXVW� WRH[SODLQ�QDWXUDO�SKHQRPHQD��7KH�DWRPLF�ERPE��PL�FURSURFHVVRUV� � VSDFH� URFNHWV� � DQG� RWKHU� WHFKQLFDODFKLHYHPHQWV�DUH�QRW�E\�SURGXFWV�RI�VFLHQFH� �EXW�D�FRQFHQWUDWHG��PDQLIHVWDWLRQ� RI� LWV� HVVHQFH�DW� WKHFXUUHQW� VWDJH�RI� LWV� GHYHORSPHQW��,Q� WKLV VHQVH�VFL�HQFH��LV��YHU\��HIIHFWLYH� �DQG��VFLHQWLVWV��PD\�FHUWDLQO\EH�SUDLVHG� LQ� WKLV�FRQQHFWLRQ��%XW� XIRORJLVWV� �HYHQWDNLQJ� LQWR� DFFRXQW� WKHLU� UHJUHWWDEOH�LQFOLQDWLRQ� WRUHVRUW�WR�WKH�(7�K\SRWKHVLV�PRUH�RIWHQ�WKDQ�QHHGHG�DUH� WR� D� JUHDWHU� GHJUHH� QDWXUDOLVWV� � VXFFHVVRUV� RIWKRVH�VDYDQWV�ZKR�VWXGLHG�OLJKWQLQJ��PHWHRULWHV�DQGYROFDQRHV� DQG� FUHDWHG� K HUEDULD� � WKDQ� WKH� PRGHUQH[SHULPHQWHUV��<HV� �WKH�ODWWHU�EXLOG�D�UHOLDEOH�IDFWXDOIRXQGDWLRQ�IRU�ULJRURXV�PDWKHPDWL]HG�WKHRULHV� �EXWHYHQWV� QRQ�UHSURGXFLEOH� LQ� H[SHULPHQWV� DUH� � DV� DUXOH � � LJQRUHG� � G LVFUHGLWHG � � RU� DW� EHVW� EDVKIXOO\YHLOHG��8IRORJ\��DQG�DQRPDOLVWLFV�LQ�JHQHUDO� �LV�PRUHWUXVWLQJ� DV� UHJDUGV� UHDOLW\� � ZKLFK� LV� QRW�DOZD\V� DGUDZEDFN�2Q�WKH�RWKHU�KDQG��8)2��VWRULHV�� �HYHQ�FRUURER�UDWHG�E\�LQVWUXPHQWDO�GDWD��59��RU�PDWHULDO�WUDFHV�&(±,,� � � FDQQRW� SUREDEO\� JLYH� XV� D� EDVLV� VROLGHQRXJK�WR��EXLOG��RQ�LW�D�UDWLRQDO�PRGHO�RI�WKH�SKH�QRPHQRQ��QRU � �SUREDEO\� �FDQ�WKH\�VXSSO\�XV�ZLWK�DUHSUHVHQWDWLYH�VXEVHW�RI� WUXH�8)2�HYHQWV���+HQFH�OLNH� WKH� ZHOO�NQRZQ� 5RPDQ� VHQDWRU� ZKR� DYDLOHGKLPVHOI�HYHU\�JRRG�RSSRUWXQLW\�WR�UHPLQG�KLV�DXGL�HQFH��WKDW��&DUWKDJH��PXVW�EH�UD]HG�WR�WKH�JURXQG��,ZRXOG��OLNH��WR��UHSHDW�� WKHUH�LV�D�VWURQJ�QHHG�WR�PRYHIURP� FROOHFWLQJ� DFFLGHQWDO� VWRULHV� WR� DQ� DFWLYH�DQGV\VWHPDWLF� VHDUFK� IRU� KDUG� GDWD� RQ� 8)2V� LQ� � WKHDWPRVSKHUH��DQG��QHDU��VSDFH���2QO\��WKH��UHVXOWV��RIVXFK��ZRUN� �� L I� �DQ\� � �ZLOO� � OD\� � WKH� � UHDO�HPSLULFDOIRXQGDWLRQ�IRU�WKH�GLVFLSOLQH�RI�XIRORJ\��&RQWLQXHG�RQ�SDJH����
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7+(���3(752=$92'6.���3+(120(121/�0�*LQGLOLV��DQG��<X�.�.ROSDNRY
7KH� SUHVHQW� SDSHU� ZDV� EDVLFDOO\� ZULWWHQ� LQ� �����TXLWH�VRRQ�DIWHU�WKH�REVHUYDWLRQ�DQG�LQYHVWLJDWLRQ�RIWKH� �3HWUR]DYRGVN� 3KHQRPHQRQ���,W� ZDV� LQWHQGHGIRU� WKH� �3ULURGD�� MRXUQDO� � SXEOLVKHG�E\� WKH� 8665$FDGHP\�RI�6FLHQFHV� DQG�ZDV� HQWLWOHG��$QRPDORXV$WPRVSKHULF�3KHQRPHQD��7KH�3KHQRPHQRQ�RI�6HS�WHPEHU������������:H�EHOLHYH�WKDW�WKH�MRXUQDO¶V�HGL�WRUV�ZHUH� UHDOO\�LQWHUHVWHG�LQ�SXEOLVKLQJ� WKH�SDSHU�KRZHYHU�WKH\�FRXOG�QRW�RYHUFRPH� WKH�FHQVRULDO� UH�VWULFWLRQV�RI�WKRVH�GD\V��'XULQJ�WKH�SDVW�\HDUV� �LQ�RXURSLQLRQ�� WKHUH� KDYH�QRW�EHHQ�REWDLQHG� DQ\� HVVHQ�WLDOO\�QHZ�GDWD�WR�DOWHU�GHVFULSWLRQ�DQG�LQWHUSUHWD�WLRQ�RI�WKH�REVHUYDWLRQV��)RU�WKLV�UHDVRQ��ZH�KDYH�OHIWWKH�SDSHU�SULQFLSDOO\��DV�LW�ZDV���+HUH�ZH�KDYH�RQO\RPLWWHG� WKH� FRQFOXGLQJ� VHFWLRQ�RI� WKH� SDSHU�ZKLFKGHVFULEHG�VRPH�RWKHU�DQRPDORXV�SKHQRPHQD��$3�DQG�FKDUDFWHUL]HG� WKH�$3�SUREOHP�LQ�JHQHUDO��7KLVGRHV�QRW�VHHP�WRSLFDO�DW�SUHVHQW��:H�KDYH�DOVR�PDGHPLQRU�FRUUHFWLRQ�RI�ZRUGLQJ�**HHQQHHUUDDO��O��RRXXWWOLOLQQH��H��RRI ��I ��WWKKH�H�SSKKHHQQRRPPHHQQRRQQ$W�QLJKW� �HDUO\�RQ� WKH� ��WK� RI�6HSWHPEHU� RI������RYHU�D�YDVW� DUHD�LQ�WKH�QRUWK�ZHVW�RI�WKH�(XURSHDQSDUW� RI�WKH�8665�� XQXVXDO�OLJKW� SKHQRPHQD�LQ�WKHDWPRVSKHUH�ZHUH� REVHUYHG�� QDPHO\�IRUPDWLRQ�DQGPRWLRQ� RI� EULJKW� OXPLQRXV� ERGLHV� VXUURXQGHG� E\H[WHQGHG� VKHOOV� DQG� HPLWWLQJ� OLJKW� UD\V� RU� MHWV� RITXDLQW�VKDSHV��7KH�VKHOOV�WUDQVIRUPHG�DQG�GLIIXVHGZLWKLQ����WR����PLQXWHV��%HVLGHV� �D�PRUH�ORQJ�OLYHG�VWDEOH�JORZ�ZDV�REVHUYHG��PRVWO\�LQ�WKH�QRUWK�HDVW�HUQ� SDUW� RI� WKH� VN\�� 7KHVH�SKHQRPHQD� WRRN� SODFHGXULQJ��GLVWXUEDQFHV�RI�WKH� �JHRPDJQHWLF�ILHOG�DQGWKH� XSSHU�DWPRVSKHUH��6RPHZKHUH� DXURUD�ERUHDOLVZDV�V HHQ�7KH��SKHQRPHQRQ��ZDV� ZLWQHVVHG�E\�ZRUNHUV� RIWKH�+\GURPHWHRURORJLFDO�6HUYLFH� �FLYLO�DYLDWLRQ��PD�ULQH� � UDLOZD\�� PLOLWLD
� � DPEXODQFH� � PLOLWDU\� PHQ�FRQVWUXFWLRQ�ZRUNHUV� �VFLHQWLVWV� �HWF�7KH�8665�$FDGHP\�RI�6FLHQFHV�DQG�RWKHU�RUJDQL�]DWLRQV� UHFHLYHG�D�ORW�RI�UHSRUWV��%HORZ�ZH�GHVFULEHWKH�SKHQRPHQRQ�RQ�WKH�EDVLV�RI�WKHVH�GDWD�77KKH�DH�DUUHD�HD�RRI �I �WWKKH�H�RREEVVHHUUYYDDWWLLRRQQVV)LJXUH���VKRZV�WKH�VLWHV�RI�REVHUYDWLRQV��7KH\�DUHVFDWWHUHG�RYHU�SDUW� RI�WKH�.ROD�3HQLQVXOD� �.DUHOLD�WKH�/HQLQJUDG�DQG�3VNRY�5HJLRQV� �(VWRQLD� �SDUW�RI%\HORUXVVLD��$V�ZDV� UHSRUWHG�E\� WKH� SUHVV� RI�)LQ�ODQG�� WKLV�SKHQRPHQRQ�ZDV� REVHUYHG�RYHU�+HOVLQNLDQG�QHDU�7XUNX ��1R�REVHUYDWLRQV�LQ�WKH�$UNKDQJHOVN5HJLRQ�ZHUH� UHSRUWHG� � WKRXJK� WKH� ZHDWKHU� FRQGL�WLRQV� � WKH� VWDWH� RI� WKH� DWPRVSKHUH� � GLG� QRW� GLIIHUPXFK� IURP� WKRVH� LQ� REVHUYDWLRQ� DUHDV�� $W� VRPHZHDWKHU�VWDWLRQV�LQ�WKH�$UNKDQJHOVN�5HJLRQ�ZDV�RE�VHUYHG�DXURUD�ERUHDOLV� �EXW�QR�XQXVXDO�SKHQRPHQD�

2XWVLGH� WKH� DUHD� GHVFULEHG�� XQXVXDO� OLJKW� SKH�QRPHQD��DV�UHSRUWHG�E\�H\HZLWQHVVHV� �WRRN�SODFH�LQ7ELOLVL� �2FKDNRY��WKH�&KHO\DELQVN�5HJLRQ�DQG�RYHUWKH�$OWDL�0RXQWDLQV��7KHUH�DOVR�ZHUH� UHSRUWV�RI�RE�VHUYDWLRQV� IURP�DLUSODQHV�RYHU� FHQWUDO� DUHDV�RI� WKH(XURSHDQ�SDUW� RI� WKH�8665�DQG�RYHU�&RSHQKDJHQ�DFFRUGLQJ�WR�)LQQLVK� SUHVV��� ,W�UHPDLQV�XQFOHDU� LIDQG�WR�ZKDW� GHJUHH�WKHVH�RFFXUUHQFHV�ZHUH� UHODWHGWR�WKH�SKHQRPHQRQ�XQGHU�FRQVLGHUDWLRQ��7KRXJK��LWVKRXOG�EH�QRWHG�WKDW�WKH�WLPH�DQG�FKDUDFWHU�RI�WKHHYHQWV� LQ� WKH� &KHO\DELQVN� 5HJLRQ� � WKH� WRZQ� RI7URLWVN � �DUH�FORVH� WR�WKRVH�RI�WKH�PDLQ�SKDVH�RI�WKHSKHQRPHQRQ�REVHUYHG�RYHU�WKH�QRUWK�ZHVWHUQ�DUHDVRI�WKH�8665��%HORZ��XQOHVV�RWKHU�VSHFLILHG� �ZH�VKDOOPHDQ�RQO\�WKH�ODWWHU�77KKH�H�WW LLPPH�H�RRI �I �WWKKH�H�RREEVVHHUUYYDDWWLLRRQQ7KH�SKHQRPHQRQ�ODVWHG�IURP���D�P��WR���D�P�� �0RV�FRZ�WLPH��7KUHH�SKDVHV�PD\�EH�GLVWLQJXLVKHG�LQ�LW��7KH� ILUVW RQH� WRRN� WKH� SHULRG� RI� WLPH� DSSUR[L�PDWHO\�WLOO���D�P���LVRODWHG�REVHUYDWLRQV�ZHUH�PDGHDW� VRPH� VLWHV� LQGLFDWHG� LQ� )LJ�� ��� 7KHVH� GLG� QRWFRLQFLGH� LQ� WLPH�DQG�ZHUH� OLWWOH� VLPLODU� LQ� DSSHDU�DQFH�� 7KH� VHFRQG SKDVH� HPEUDFHV� D� PXFK� ODUJHUQXPEHU�RI�VLWHV��$W�DOO�WKH�VLWHV��PD\EH�ZLWK�RQH�RUWZR�H[FHSWLRQV�� �SUDFWLFDOO\�VLPXOWDQHRXVO\� �ZLWKLQD�IHZ�PLQXWHV� �VLPLODU�� WKRXJK�QRW�WRWDOO\�LGHQWLFDO�SKHQRPHQD�ZHUH� REVHUYHG��0RVW�RI�WKH������RU�VR�UHSRUWV�FRQVLGHUHG�LQ�WKLV�SDSHU�EHORQJ�WR�WKLV�SKDVH�:H� FDOO� L W� WKH� �PDLQ�SKDVH RI� WKH� SKHQRPHQRQ�� ,WEHJDQ� DW������RU������D�P��DQG� ODVWHG� IRU���� WR���PLQXWHV��7KH�QH[W� �WKLUG SKDVH�WKDW�ODVWHG�WLOO�GD\�EUHDN�ZDV�FKDUDFWHUL]HG�E\�VWDEOH�UDGLDQFH� �PRVWO\REVHUYHG�LQ�WKH�QRUWK�HDVW��$W�VRPH�VLWHV� �GXULQJ�WKLVSKDVH� �PRWLRQ�RI�OXPLQRXV�ERGLHV�ZDV�V HHQ�''HHVVFFUULLSSWWLLRRQ�Q�RRI ��I ��WWKKH�H�SSKKHHQQRRPPHHQQRRQ�Q�EEDDVVHHG�G�RRQQYYLLVVXXDDO�O�RREEVVHHUUYYDDWWLLRRQQVV7KH� � ILUVW� SKDVH� $V� KDV� EHHQ� QRWHG�� GXULQJ� WKLVSKDVH� RQO\� LVRODWHG� REVHUYDWLRQV� WRRN� SODFH�� 7KLVHQDEOHV� EXW� D� EULHI� UHYLHZ� RI� WKH� SKHQRPHQD� RE�VHUYHG��1RWH�WKDW�WKH�IROORZLQJ�FKDUDFWHULVWLFV�UHIHURQO\�WR�YLVLEOH PRWLRQ�$ERXW������D�P�� ��LQVSHFWRUV��RI��/HQLQJUDG��FRP�PHUFLDO�SRUW�QRWLFHG�LQ�WKH�QRUWK�HDVWHUQ�SDUW�RI�WKHVN\�D�EULJKW�REORQJ�ERG\�HPLWWLQJ�EHDPV�RI�OLJKW�LQDOO� GLUHFWLRQV�� 7KHU H� ZHUH� ILYH� EULJKW� OLJKW� DUFVDURXQG�WKH�ERG\�ZKLFK�URVH�IURP�WKH�KRUL]RQ�WR�WKHVN\� LQ�YDULRXV� GLUHFWLRQV��,Q� WKLV�REVHUYDWLRQ�ZHUHXVHG����× ELQRFXODUV��7KH��ERG\��VORZO\��PRYHG�WR�ZDUGV�WKH�KRUL]RQ�DQG��DSSUR[LPDWHO\����PLQ��ODWHU�GLVDSSHDUHG� EHKLQG� WKH� URRIV� RI� EXLOGLQJV� RQ� WKHULJKW�EDQN�RI�WKH�1HYD��7KH�OXPLQRXV�DUFV��JUDGXDOO\IDGHG� DQG�GLVDSSHDUHG� WRR��$SSUR[LPDWHO\�DW� � WKHVDPH� � W LPH � � DQ � � LQ K DE LW D QW � � RI� � /HQ LQ JU D G �2�3�.XSUL\DQRY�� �VDZ� � D� IO\LQJ� ERG\�ZLWK� D� SUR�QRXQFHG�FRUH�DQG�D�WULGHQW�VKDSHG�WDLO�$W������WR������D�P�� �LQ�WKH�WRZQ�RI�.LURYVN�RQ�WKH1HYD��WKHUH�ZDV�V HHQ�D�OHQWLFXODU�VKDSHG�ERG\��LWV
7KLV�5XVVLDQ� WHUP�GHVLJQDWHV�WKH�SROLFH� �QRW��DPLOLWDU\�IRUFH�FRPSRVHG�RI�UHVHUYLVWV�
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)LJ�����2EVHUYDWLRQ��VLWHV�
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DQJXODU�GLPHQVLRQV�EHLQJ�DURXQG���PLQXWHV�RI�DUF�WKDW� IOHZ� LQ� D� UDWKHU� FRPSOLFDWHG� SDWK�� $� VLPLODUREMHFW � ZDV � REVHUYHG � DERX W � WK H� VDPH� W LPH� E\<X�9�/LQQLN�LQ�WKH�YLOODJH�RI�1DPRHYR�QHDU�3HWUR�]DYRGVN�� ILJ ������+H�XVHG�DQ�DPDWHXU�WHOHVFRSH�ZLWKPDJQLILFDWLRQV� � ��× DQG� � ��× �� 7 K H� REMHFW� GH�VFULEHG�D�ODUJH�DUF�RQ�WKH�FHOHVWLDO�VSKHUH� �DSSUR[L�PDWHO\� IURP� WKH� HDVW� WR� WKH� ZHVW�� 7KH� H\HZLWQHVVQRWLFHG� �ZLWKRXW�PXFK� FRQILGHQFH� � RVFLOODWLRQV� LQWKH� PRWLRQ�RI� WKH� ERG\� ZLWK� UHVSHFW� WR� LWV� PLGGOHSDWK��1HDU�WKH�VWDU�JDPPD�&HSKHL� �ZLWK�WKH�DQJOH�RIHOHYDWLRQ�DERXW������WKH�REMHFW�VHHPHG�PRWLRQOHVV�IRUVRPH� WLPH��1HDU�WKH� VWDU�NDSSD�&RURQDH�%RUHDOLV�WKH�GLUHFWLRQ�RI�LWV�PRWLRQ�DOWHUHG��6KRUWO\�DIWHU�WKLVLW�GLVDSSHDUHG�IURP�WKH�KRUL]RQ��7KH�GXUDWLRQ�RI�WKHREVHUYDWLRQ�ZDV����WR����PLQXWHV�$W������ D�P��WKH� FUHZ� RI� WKH� ILVKLQJ� YHVVHO��3UL�PRUVN��VDZ��ZKHQ�G HSDUWLQJ� IURP�WKH�ZKDUI� RI�WKHVHDSRUW�RI�3ULPRUVN��D�VZLIWO\�PRYLQJ�DQG�EULJKWO\OXPLQRXV�ERG\��RU�UDWKHU�D�SRLQW�OLNH�VRXUFH�RI�OLJKWVXUURXQGHG�E\�D�OXPLQRXV�VKHOO��7KH�ERG\�ZDV�PRY�LQJ�IURP�WKH�HDVW��QHDU�WKH�WRZQ�LW�VXGGHQO\� �DOPRVWDW�D�ULJKW�DQJOH� �WXUQHG�DQG�ZHQW�W R�WKH�QRUWK��,W�OHIWEHKLQG� LW� D� OXPLQRXV� WUDFH� ZKLFK� JUDGXDOO\� GLV�SHUVHG��$V�LQ�WKH�DERYH�FDVHV� �WKLV�SURFHVV�ZDV�QRLVH�OHVV��7KH�H\HZLWQHVVHV�QRWHG��ZLWKRXW�FRQILGHQFH�WKH�VPHOO�RI�R]RQH��6RPH�WLPH�ODWHU� �D�VHFRQG�ERG\ZDV� REVHUYHG�� �D�GHVFHQGLQJ�REMHFW��RI�D�VSKHULFDOVKDSH��SHULRGLFDOO\�LOOXPLQDWHG��RU�OXPLQRXV� �RQ�WKHERWWRP��7KL V�REMHFW�ZDV� REVHUYHG� WKURXJK�ELQRFX�ODUV� DQG�GLVDSSHDUHG�VRPHZKHUH�EHKLQG�WKH�IRUHVWLQ�WKH�HQYLURQV�RI�3ULPRUVN�)LQDOO\� � EHWZHHQ� ����� DQG� ����� D�P�� � UHVHDUFKZRUNHU� RI� DQ� H[SHGLWLRQ�RI� WKH� 3RODU�*HRSK\VLFDO,QVWLWXWH�$�.�'XGDNRY�LQ�WKH�VHWWOHPHQW�RI�.RYGRURI� WKH� 0XUPDQVN� 5HJLRQ� REVHUYHG� PRWLRQ� RI� WZROXPLQRXV�ERGLHV�LQ�D�TXLWH�FOHDU�VN\��2QH�RI�WKHP�ZDVVHHQ�DW�WKH�DQJOH�RI�HOHYDWLRQ�RI������LW�UHSUHVHQWHG�D

SRLQW�OLNH�REMHFW� �ZLWK� D�JUDGXDOO\�GHYHORSLQJ�ZLGHWDLO��7KH�ERG\�ZDV�PRYLQJ�DSSUR[LPDWHO\�IURP�WKHHDVW�WR�WKH�ZHVW� �LQ�DQ�DVFHQGLQJ�SDWK��1HDU�]HQLWK�LWEHJDQ�WR�GHFOLQH�WR�WKH�QRUWK� �VR�WKDW�WKH�ILQDO�GLUHF�WLRQ��RI��PRWLRQ��EHFDPH��QRUWK�ZHVW���$V��WKLV��WRRNSODFH� �WKHUH�DSSHDUHG�QHDU�WKH�ILUVW�ERG\�D�VHFRQG�VFDUFHO\� QRWLFHDEOH� SRLQW� � ZKLFK� EHFDPH� EULJKWHUDQG��ELJJHU� � DV�WKH�ILUVW�RQH� JUDGXDOO\�IDGHG���%RWKWKH�ERGLHV�PRYHG�DORQJ�WKH�VDPH�SDWK� � WKRXJK�WKHVHFRQG�RQH�VOLJKWO\�VORZHU� �VR�WKDW�WKH�GLVWDQFH�EH�WZHHQ� WKHP� JUDGXDOO\� LQFUHDVHG�� %HIRUH� ORQJ�� WKHILUVW� SRLQW� ORVW� DOO� LWV� EULJKWQHVV�DQG� FHDVHG� WR� EHVHHQ�� ZKLOH� WKH� VHFRQG� RQH� JUHZ� LQWR� D� GLP�VSRWZKLFK� IDGHG� DV� LW� ZLGHQHG�� 7KHQ� LWV� EULJKWQHVVJUDGXDOO\� � EHFDPH� � HTXDO� � WR� � WKDW� � RI� � WKH� �PXFKIDGHG�WDLO�RI�WKH�ILUVW�ERG\��1R�DXURUD�ERUHDOLV�ZDVREVHUYHG�GXULQJ�WKLV�SKHQRPHQRQ�7KH���VHFRQG��SKDVH� %HFDXVH�RI�WKH�ODUJH�QXPEHURI�UHSRUWV�FRQFHUQLQJ� WKLV�SKDVH� �LW�LV�LPSRVVLEOH�WRUHYLHZ�DOO�REVHUYDWLRQV�HYHQ�EULHIO\��7KXV� �ZH�KDYHWR� UHVWULFW�RXUVHOYHV� WR�RXWOLQLQJ� D�FHUWDLQ�JHQHUDO�L]HG� SDWWHUQ�� ,W� VKRXOG�EH� ERUQH� LQ�PLQG� WKDW� WKHFRPSOLFDWHG� DQG�G\QDPLF�SLFWXUH� RI� WKH�SKHQRPH�QRQ��ZDV� QRW�TXLWH� WKH�VDPH�LQ�YDULRXV� DUHDV��7ZRDUHDV�PD\�EH�GLVWLQJXLVKHG�LQ�WKLV�UHVSHFW���� �VRXWK�HUQ�.DUHOLD�� LQFOXGLQJ�WKH�FLW\�RI�3HWUR]DYRGVN�DQGLWV�HQYLURQV�� �DQG�DUHDV�DGMDFHQW�WR�LW�RQ�WKH�VRXWK�ZHVW���� �FHQWUDO�DQG�QRUWKHUQ�.DUHOLD�/HW�XV�VHH�KRZ�WKH�SKHQRPHQRQ�SURFHHGHG�LQ�WKHIRUPHU� DUHD��$W�YDULRXV�V LWHV� LWV� ORRN�FHUWDLQO\�GH�SHQGHG�RQ�WKH�IRUHVKRUWHQLQJ�DQG�RWKHU�FRQGLWLRQV�%HVLGHV� �WKH�H\HZLWQHVVHV�VDZ�LW�DW�GLIIHUHQW�SKDVHVRI� WKH� VZLIWO\� GHYHORSLQJ� SLFWXUH�� $QG� ILQDOO\� � IRUTXLWH�VXEMHFWLYH�UHDVRQV� �WKH\�IL[HG�RQ�GLIIHUHQW�GH�WDLOV��,W�LV�QR�ZRQGHU�WKHUHIRUH�WKDW�QRW�DOO�GHWDLOV�RIUHSRUWV�RI�H\HZLWQHVVHV��ZKR�YLHZHG�LW�HYHQ�IURP�WKHVDPH�VLWHV� �FRPSOHWHO\�FRLQFLGH��6WLOO� �WKH�SULQFLSDO�HVVHQWLDO�IHDWXUHV�RI�WKH�SKHQRPHQRQ�DUH�ZHOO�WUDFHGRYHU�PRVW�RI�WKH�UHSRUWV��,Q�WKLV�VHQVH� �WKH�H\HZLW�QHVVHV¶�UHSRUWV�DUH�LQ�JRRG�DJUHHPHQW� �FRPSOHPHQW�LQJ�� HDFK��RWKHU���2Q��WKLV��EDVLV��ZH��FDQ� �IRUP� WKHIROORZLQJ� �RXWOLQH� �RI��WKH� �PDLQ��SKDVH��ZLWKLQ�WKHDUHD�XQGHU�FRQVLGHUDWLRQ� �$ERXW� �� R¶FORFN��0RVFRZ� WLPH� �DFFRUGLQJ� WR� UH�FRUGV� RI�WKH�3XONRYR�DLUSRUW�RI�/HQLQJUDG��WKLV�ZDV�����±������D�P��� �LQ�WKH�QRUWK�HDVW�SDUW�RI�WKH�ILUPD�PHQW� �D�EULJKWO\�OXPLQRXV�VSKHULFDO�ERG\�DSSHDUHG�VPDOOHU� WKDQ� WKH� OXQDU� GLVN� � LWV� JORZ� EHLQJ� ZKLWH�PD\EH�VOLJKWO\� UHGGLVK��� 7KH�ERG\� DVFHQGHG�DS�SUR[LPDWHO\�11(�WR�66:��$V�LW�PRYHG�XSZDUGV� �DVHPL�WUDQVSDUHQW�VKHOO�RI�EULJKW�ZKLWH�FRORU�IRUPHGDURXQG�LW��7KH�VKHOO�JUHZ�LQ�VL]H��WKRXJK��LWV�EULJKW�QHVV�GLG�QRW�FKDQJH��DV�LW�VHHPV��$W�D�FHUWDLQ�HOHYD�WLRQ��ZKLFK�ZDV� GLIIHUHQW� DV�YLHZHG� IURP�GLIIHUHQWVLWHV�� �WKH�ERG\��WRJHWKHU�ZLWK� WKH�VKHOO� �VWRSSHG�RUPXFK�VORZHG��VR�WKDW�ZDV�V HHQ�DV�PRWLRQOHVV��$W�WKLVPRPHQW� WKH� VKHOO� EHFDPH�PD[LPDO� LQ� VL]H� � RI� WKHRUGHU� RI� VHYHUDO� GHJUHHV�� ,W�ZDV� FLUFXODU� RU�RYDO� LQVKDSH�� 7KH� H\HZLWQHVVHV� FRPSDUH� LW�ZLWK� DQ� RSHQXPEUHOOD�RU�SDUDFKXWH��7KH�PRVW�LPSUHVVLQJ�VWDJH�LQWKH�HYROXWLRQ�RI�WKH�VKHOO�ZDV�SUREDEO\�IRUPDWLRQ�RID�YHU\�E ULJKW��UDGLDQW��RU��MHW��VWUXFWXUH��,W�FRQVLVWHG

)LJ�����<X�9�/LQQLN¶V�REVHUYDWLRQ�LQ�WKH�YLOODJHRI �1DPRHYR����± WKH�FHQWUDO�OHQWLFXODU�ERG\�RIWKH�GDUN�DPHWKLVW�FRORU�LQWHQVLYHO\�LOOXPLQDWHGIURP�WKH�LQVLGH��D�UHWLFXODU�RU� ODWWLFH�VWUXFWXUHRI �WKH�VXUIDFH�ZDV�QRWHG�����± UHG�GRWV�UK\WKPL�FDOO\� LVVXLQJ� UD\V�� �� ±� WKH� OXVWHUOHVV�ULQJ�� LWVGLVWDQFH�WR�WKH�FHQWUDO�ERG\�EHLQJ�VWULFWO\�FRQ�VWDQW�
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RI��EHQW���UD\V���FRQWDFWLQJ� �LQ��WKH��FHQWUDO��ERG\��RULVVXHG�E\�LW�� ILJ ������7KH\�FRXOG�EH�MHWV�RI�OXPLQRXVPDWWHU��7KH�JORZ�LVVXHG�E\�WKH�VKHOO��VRPH�H\HZLW�QHVVHV�FDOOHG�LW�ILJXUDWLYHO\��OLJKW�UDLQ�� �VSUHDG�RYHUFRQVLGHUDEOH�SDUW� RI� WKH� VN\�� $V� FRPSDUHG� WR� WKHUHGGLVK� FHQWUDO� ERG\�� LW� ZDV� ZKLWH�EOXH�� (\HZLW�QHVVHV�LQ�/HQLQJUDG��3HWUR]DYRGVN�DQG�VRPH�RWKHUSRLQWV�QRWHG�D�SHFXOLDU�FKDUDFWHU�RI�WKLV�JORZ��,W� �DVLW��ZHUH� ��SURSDJDWHG��DORQJ��WKHUD\V��OLNH��UXQQLQJ��OLJKWV��RI��DQHOHFWU LF� VLJQ� � SURGXFLQJ� LP�SUHVVLRQ��RI��SXOVDWLRQ��RI��WKHZKROH� VKHOO�� �6RPH� � REVHUYHUVQRWHG�UK\WKPLFDO��YDULDWLRQV��RIWKH�UDGLDWLRQ�LQ�WKH�SRVLWLRQ�DQ�JOH�7KH��KRYHULQJ��VWDJH�ODVWHGIRU � D� IHZ� PLQXWHV�� %HIRUH� LWHQGHG� � WKH� UDG LDW LRQ � G LVDS�SHDUHG�� D� GDUN� ]RQH� IRUPHGDURXQG�WKH�FHQWUDO� ERG\��WKHQWKH� ERG\�EHJDQ� WR�PRYH�DW�DQDQJOH�RI�DSSUR[LPDWHO\����� WRWKH�GLUHFWLRQ�RI�SUHYLRXV�PRYH�PHQW� � DQG� ZHQW� IO\LQJ� WR� WKHQRUWK� ZLWK� DFFHOHUDWLRQ�� 7KHVKHOO� � VWD\HG� �ZKHUH� � LW� �ZDV�JUDGXDOO\�EHFRPLQJ�WKLQQHU�$OO� � H\HZLWQHVVHV� � ZLWK� RQH� H[FHSWLRQ� RU� WZR�QRWHG�WRWDO�DEVHQFH�RI�VRXQG��$Q�HVVHQWLDO�IHDWXUH�LVKLJK�LOOXPLQDWLRQ�OHYHO�RI�WKH�HDUWK¶V�VXUIDFH�E\�WKHREMHFW��0DQ\�ZLWQHVVHV�ILUVW�QRWLFHG�EULJKW�LOOXPLQD�WLRQ� ��VXGGHQO\� LW� EHFDPH� OLJKW��� � DQG� RQO\� WKHQFDXJKW� VLJKW�RI�WKH�ERG\� LQ�WKH�VN\��7KL V�OLJKW�ZDVQRWLFHDEOH�HYHQ� LQ�KRXVHV��7KL V�LV�UHSRUWHG�E\�RE�VHUYHUV�IURP�/HQLQJUDG��+HOVLQNL� �*RPHO� ��3HWUR]D�YRGVN�� � ,W� �VHHPV�� WKDW� � LOOXPLQDWLRQ�ZDV� QRW�ORZHUWKDQ�WKDW�RI�D�IXOO�PRRQ�$W�WKH�PRPHQW�RI�GHSDUWXUH��RI�WKH�ERG\��WR�WKHHDVW� �RI� LW� � DW�D�ORZ�DOWLWXGH� WKHUH�DSSHDUHG�D�ODUJHOLJKW� RYDO� VSRW�ZKLFK�ZDV� WKHUH� � WLOO� GD\EUHDN�� UH�PDLQLQJ� VWDEOH�DQG�PRWLRQOHVV� � WKLUG�SKDVH��� 7KLV

JORZ� ZDV� REVHUYHG� LQ� 7DOOLQ� � /HQLQJUDG� � 3HWUR�]DYRGVN�� DV�ZHOO� DV� DW� VRPH� RWKHU� SRLQWV�� ,Q� 3RG�SRUR]K\H� LW� ZDV� VHHQ� DJDLQVW� TXLWH� FOHDU� VN\�� LQ/HQLQJUDG� DQG� 3HWUR]DYRGVN� DJDLQVW� FORXGV� ORZDERYH�WKH� KRUL]RQ�� )RU�VRPH� RI� WKH� REVHUYHUV� WKHGLUHFWLRQ�WR�WKLV��JORZ��FRLQFLGHG�ZLWK�WKDW�RI�GHSDU�WXUH�RI�WKH�PDLQ�ERG\��DQG�DV�D�UHVXOW�WKH\�KDG�DQLOOXVLRQ�RI�IRUPDWLRQ�RI�WKH�JORZ�DIWHU�WKH�ERG\�HQ�WHUHG�WKH�FORXGV� 7KL V�LV�WKH�JHQHUDO�SLFWXUH�RIWKH� SKHQRPHQRQ�� &HUWDLQO\� LWLV� RQO\� D � VLPSOLILHG � RXWOLQH�6RPH�IHDWXUHV�UHSRUWHG�E\�ZLW�Q HVVHV� KDYH�QR W � EHHQ � PHQ�W LRQ HG � K H U H � � ) R U � H[DPSOH �EHVLGHV� WKH� MHW�OLNH� VWUXFWXUH�VWUDLJKW� OLJKW� UD\V� ZHUH� VHHQVLPLODU�WR�WKRVH�RI�VHDUFKOLJKWV�WKHUH� KDYH�EHHQ� LQGHSHQGHQWUHSRUWV�� IURP�GLIIHUHQW�SODFHV�RI� VHYHUDO� SRLQW� OLJKW� VRXUFHVQHDU�WKH�ORZHU�HGJH�RI�WKH�VKHOO�6RPH�RWKHU�IHDWXUHV� WKDW�VHHPDW� SUHVHQW� GXELRXV� �ZKLFK�ZHGR� QRW� GZHOO� XSRQ� � PD\� DOVRSURYH�RQH�GD\�HVVHQWLDO�WR�FKDU�DFWHUL]H� WKH� ZKROH� SKHQRPH�QRQ�$�YHU\� LPSRUWDQW�TXHVWLRQ�LVWKDW�RI�WKH�QXPEHU�RI�WKH�REMHFWV�REVHUYHG��$FFRUG �LQJ�WR�$�*�0H]HQWVHY�> � @ �ZKR� V\VWHPDWLFDOO\�TXHV�WLRQHG�ZLWQHVVHV�LQ�3HWUR]DYRGVN�DQG�LWV� HQYLURQV�WKH�V\QWKHWLF�SLFWXUH�RI�WKH�SKHQRPHQRQ�EDVHG�RQ�DODUJH� QXPEHU� RI� DFFRXQWV� ORRNV� PRUH� FRPSOLFDWHG�ILJ ������7KH�UHSRUWV�RI�ZLWQHVVHV�FDQ�EH�VXEGLYLGHGLQWR�WZR�JURXSV�ZKLFK�VXJJHVW�WZR�GLVWLQFW��VFHQDU�LRV��RI�WKH�SKHQRPHQRQ��2QH�RI�WKHP�FRLQFLGHV�ZLWKWKH�DERYH�SLFWXUH��,Q�ILJ����LW�LV�UHSUHVHQWHG�E\�WKH$�±$�±$��OLQH��WKH�$��SRVLWLRQ�FRUUHVSRQGV� WR�WKHVWDJH�RI� KRYHULQJ� ZLWK� D� ZHOO�GHYHORSHG� H[WHQGHGVKHOO��$FFRUGLQJ� WR� WKH� RWKHU� VFHQDULR�� ILJ ����� � LQ�VWHDG� RI� WKH� DVFHQGLQJ�REMHFW�$��� WKHUH�ZDV� D� GH�VFHQGLQJ� REMHFW� $�¶� ORRNLQJ� OLNH� D� EULJKW� ZKLWH

)LJ�����)RUPDWLRQ�RI �D�UDGLDQW�VWUXFWXUH�DW�WKHVWDJH�RI �KRYHULQJ�� DV� UHSUHVHQWHG�E\�$�$QWUR�SRY��3HWUR]DYRGVN�
)LJ�� ���$� �GLDJUDP�RI � � WKH� �SKHQRPHQRQ�� DF�FRUGLQJ� WR�$�*�0H]HQWVHY�� 3HWUR]DYRGVN� �VFH�QDULR����

)LJ�����$�GLDJUDP�RI �WKH�SKHQRPHQRQ�DFFRUGLQJ� WR� $�*�0H]HQWVHY�� 3HW UR�]DYRGVN��VFHQDULR����
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VSKHUH� ZLWK� WKH� DQJXODU� VL]H�FRQVLGHUDEO\�VPDOOHUWKDQ�WKDW�RI�WKH�PRRQ�� ,W�SDVVHG�E\�WKH�]HQLWK�DQG�LQ�WKH�SODQH�RI�SURMHFWLRQ��PRYHG�VORZO\�GRZQZDUGV�7KH�DV\PPHWULF�JORZ�EHJDQ�WR�VSUHDG�IURP�LW��$�¶� �WKH�REMHFW�VORZHG�LWV�PRWLRQ�RU�HYHQ��VWRSSHG���$�� �7KH�VXUURXQGLQJ� VKHOO�ZLGHQHG�DQG� EHFDPH�PRUHV\PPHWULF� �UHVHPEOLQJ�D�IORZHU�RU�D�SDUDFKXWH�RI�DPLON�ZKLWH� FRORU�� 7KL V� VWDJH� LV� WKH� VDPH� LQ� ERWKVFHQDULRV�� 6XEVHTXHQWO\� � DFFRUGLQJ� WR� WKH� VHFRQGVFHQDULR� �WKH�ERG\�GLYLGHG�LQWR�WKUHH�ERGLHV��7ZR�RIWKHP�ZHQW�EH\RQG�WKH�KRUL]RQ�DW�WKH�SRLQWV�$��DQG%���ZKLOH�WKH�WKLUG�ERG\��VORZO\�PRYLQJ�GRZQZDUGVDQG�WR�WKH�ULJKW�� LQ�WKH�SODQH�RI�SURMHFWLRQ�� � GLVDS�SHDUHG� DW� WKH� SRLQW� %�� ZLWK� IRUPDWLRQ� RI� D� VPDOOFORXG��7KH�VKHOO�$��VWD\HG�ZKHUH� LW�ZDV�DQG�JUDGX�DOO\�GLIIXVHG��7R�WKH�ULJKW�RI�$��WKHUH�DURVH�JORZ��&�ZKLFK�ZDV�V HHQ� WLOO�GD\EUHDN��WKLV�VWDJH�DOVR�FRLQ�FLGHV�LQ�ERWK�VFHQDULRV�,W� VKRXOG� EH� QRWHG� WKDW� VFHQDULR� �� �DV� ZHOO� DVVFHQDULR��� � LV� D�JHQHUDOL]HG� UHSUHVHQWDWLRQ��$V� IRUWKH� FRQFOXGLQJ� VWDJH��GHSDUWXUH�RI� WKH� ERG\�� � IHZDUH�ZLWQHVVHV�ZKR�VDZ�UHFHVV�RI�WKUHH�ERGLHV�LQ�WKUHHGLUHFWLRQV��0RVW� RI� WKHP�UHSRUW� RI� WZR�ERGLHV�DQGDFFRUGLQJO\�WZR�GLUHFWLRQV��(\HZLWQHVVHV�RI�WKH�ILUVWJURXS� �VFHQDULR��� � UHSRUW� RI� RQO\� RQH� ERG\�� ,W� LVSUREDEOH� � $�*�0H]HQWVHY� VD\V� � WKDW� VRPH� ERGLHVZHUH� MXVW� LQYLVLEOH�IURP�FHUWDLQ�SODFHV��7KH�$�±$�OLQH� UHSUHVHQWLQJ�WKH�VWDJH�RI�KRYHULQJ�RI�WKH�ERG\

ZLWK� LWV�VXEVHTXHQW�GHSDUWXUH�WR�WKH�QRUWK�VHHPV�WREH�WUXVWZRUWK\��2WKHU�IHDWXUHV�RI�WKH�V\QWKHWLF�SLF�WXUH�DUH�OHVV�UHOLDEOH�7KHUH� LV� VRPH� HYLGHQFH� IRU� WZR�VLPXOWDQHRXVO\REVHUYHG�REMHFWV�ZKLFK�ZHUH�PRYLQJ�LQ�RQH�GLUHFWLRQ�7KHVH� FRXOG� EH� SDUWV� RI� WKH� VDPH� ERG\�� %HVLGHV3HWUR]DYRGVN��WKLV�ZDV�QRWHG�LQ�/HQLQJUDG��ZLWKRXWIXOO�FRQILGHQFH�� �LQ�3RGSRUR]K\H��DV�ZHOO�DV�DW�VRPHRWKHU�SRLQWV�$OWKRXJK� WKH� SLFWXUH� RI� WKH� SKHQRPHQRQ�YDULHGZLWK� VLWH�RI�REVHUYDWLRQ�� WKH�IROORZLQJ�FRPPRQ�IHD�WXUHV�FDQ� EH�QRWHG���� � D�EULJKW� FRUH� RI� D�VSKHULFDOVKDSH���� �IRUPDWLRQ�DQG�HYROXWLRQ�RI�D�VHPL�WUDQV�SDUHQW�H[SDQGLQJ�VKHOO�RI�D�VSKHULFDO�RU�RYDO�VKDSH��� � D� GHYHORSLQJ� UDGLDQW� RU� MHW�OLNH� VWUXFWXUH� �ZLWKEULJKW�OLJKW�UD\V�LQ�VRPH�FDVHV����� �KLJK�LOOXPLQDWLRQOHYHO� RI� WKH� JURXQG� E\� WKH� REMHFW� � LQWHUHVWLQJO\�FORXGV� � ZKHQ� VFUHHQLQJ� WKH� ERG\� � ZHUH� EULJKWO\OLJKWHG��� �� �PRYHPHQW�ZLWK� DOWHULQJ� FRXUVH� �KRYHU�LQJ�� �� � UHFHVV� RI� RQH� REMHFW� WR� WKH� QRUWK�� �� � WRWDOVLOHQFH�GXULQJ�WKH�IOLJKW�RI�WKH�ERG\�$V�KDV�EHHQ�PHQWLRQHG��LQ�QRUWKHUQ� DQG�FHQWUDOUHJLRQV�RI�.DUHOLD�WKH�SKHQRPHQRQ�SURFHHGHG�VRPH�ZKDW�GLIIHUHQWO\��,W�VHHPV�WKDW�VHYHUDO�OXPLQRXV�ERG�LHV � � RE V H U YH G � V LPX O W D Q HRX V O \ � RU � D OPRV WVLPXOWDQHRXVO\� � ZHUH� FKDUDFWHULVWLF� IRU� WKHVH� UH�JLRQV��$�YHU\�FRPSOLFDWHG�SLFWXUH�RI�IRUPDWLRQ��HYR�OXWLRQ� DQG� PRWLRQ� RI� WKH� ERGLHV� ZDV� V HHQ� E\� WKHKXVEDQG�DQG�ZLIH�,VDHYV�LQ�WKH�UHJLRQ�RI�/RXKL��$VZDV�REVHUYHG�E\�UHVHDUFK�ZRUNHUV�RI�WKH�/HQLQJUDG%UDQFK� RI� WKH� ,QVWLWXWH� RI� 7HUUHVWULDO�0DJQHWLVP�,RQRVSKHUH� DQG� 5DGLR�:DYH� 3URSDJDWLRQ� RI� WKH8665�$FDGHP\�RI�6FLHQFHV� � ,=0,5$1��LQ�WKH�UH�JLRQ�RI�/HKWD� �WKH�SKHQRPHQRQ�GHYHORSHG�DV�IROORZV�ILJ ������$ERXW������D�P�� �0RVFRZ�WLPH��LQ�WKH�QRUWK�HUQ�SDUW�RI�WKH�VN\��LQ�WKH�GLUHFWLRQ�RI�WKH�PDJQHWLFPHULGLDQ� �WKH\�REVHUYHG�IRUPDWLRQ�DQG�HYROXWLRQ�RIWKUHH� OXPLQRXV� VWDU�OLNH� REMHFWV� ZLWK� WKH� DQJOH�RIHOHYDWLRQ�RI����±�����7KH�ILUVW�REMHFW�JUHZ�ZLWKLQ�DPLQXWH�LQWR�D�OXPLQRXV�VSKHUH�RI�DERXW����PLQXWHVRI� DUF� LQ� GLDPHWHU� ZKLFK� VRRQ�GLIIXVHG� OHDYLQJ� QRWUDFHV��$SSUR[LPDWHO\����V�DIWHU�WKLV� �VOLJKWO\�EHORZWKH�ILUVW�REMHFW� �D�VHFRQG�SRLQW�REMHFW�DSSHDUHG�ZKLFKVORZO\�PRYHG�WR�WKH�11:��7KL V�RQH�DOVR�JUHZ�LQWR�DVSKHUH� DQG� WKHQ� WUDQVIRUPHG�LQWR� D�GRPH�WKDW�GL�YLGHG�LQWR�WKUHH�WKLQ�ZKLWH�VWULSV�RXWVWUHWFKHG�WR�WKHQRUWK��7KH�HYROXWLRQ�RI�WKH�REMHFW�WRRN�WZR�WR�WKUHHPLQXWHV�� $SSUR[LPDWHO\� RQH� PLQXWH� DIWHU� DSSHDU�DQFH�RI�WKH�VHFRQG�REMHFW� �WKHUH�DSSHDUHG�D�WKLUG�RQHWR��WKH��11:��RI��LW���8QOLNH��WKH��ILUVW��WZR��REMHFWV� �LWUHPDLQHG�PRWLRQOHVV� � DOVR� VSUHDGLQJ� LQWR� D� ZKLWHOXPLQRXV�VSKHUH��7KL V�VSKHUH�KDYLQJ�GLIIXVHG��WKHUHDSSHDUHG�LQ�WKH�QRUWK�HDVWHUQ�SDUW� RI�WKH� VN\�ORQJZKLWH� VWULSV� � OLNH� D� IDQ� SURWUXGLQJ� IURP�ZKHUH� WKHVSKHUH�KDG�GLVDSSHDUHG��7KRVH�FORVHU� WR�WKH�QRUWKZHUH�VKRUWHU� �DQG�WKRVH�FORVHU�WR�WKH�HDVW�ORQJHU��7KHORQJHVW� RQH� SURWUXGHG� IDU� DZD\� WR� WKH� HDVW�� 7KLVSLFWXUH� � DV� WKH� REVHUYHUV� EHOLHYH� �ZDV� V LPLODU� WR� DFRURQD�OLNH�DXURUD�ERUHDOLV��7KH�ZKROH�SKHQRPHQRQODVWHG�IRU�DERXW����PLQXWHV�6LPXOWDQHRXVO\� �LQ�WKH�ZHVW� �QRUWK�ZHVW�DQG�HDVW�DQ�DXURUD�ERUHDOLV�ZDV�V HHQ��$Q�HVSHFLDOO\�LQWHUHVW�

)LJ�����7KH�SKHQRPHQRQ�DV�VHHQ�E\�ZRUNHUVRI ��WKH�/HQLQJUDG�%UDQFK�RI � ,=0,5$1�QHDU�/H�KWD��DV�UHSUHVHQWHG�E\�<X�$�.RS\WHQNR�
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LQJ� SLFWXUH�ZDV� LQ�WKH�QRUWK�HDVW�DW�WKH�D]LPXWK�RIDERXW������$�ORRS�OLNH�JORZ�JUDGXDOO\�GHYHORSHG�IURPDXURUD� ERUHDOLV� DQG� ZDV� REVHUYHG� WLOO� DERXW� ����D�P�� �VWDEOH�DOO�WKH�WLPH�� ILJ ������7KH�JORZ�ZDV�VHHQHYHQ�DW�GD\EUHDN��,Q�VHWWOHPHQWV�=DVKHHN�DQG�.HV�WHQJD� WKH� PRYHPHQW� RI� OXPLQRXV� ERGLHV� ZDV� RE�VHUYHG�DW�DERXW������D�P�� �WKDW�LV�ODWHU�WKDQ�DW�RWKHUVLWHV�� 7KHVH�PD\� EHORQJ� WR� WKH� WKLUG� SKDVH� RI� WKHSKHQRPHQRQ�7KH� WKLUG� SKDVH� 7R� WKLV�ZH� DWWULEXWH� WKH� OLJKWSKHQRPHQD� ZKLFK� ZHUH� REVHUYHG� DIWHU� WKH� PDLQERG\�� WKH�OXPLQRXV�FRUH�WKDW�KDG�JHQHUDWHG�WKH�UD\VWUXFWXUH� � GLVDSSHDUHG� IURP� WKH� KRUL]RQ� DQG� WKHUHPDLQV�JUDGXDOO\�GLIIXVHG��7KL V�SKDVH�ODVWHG�IURP����� WR������D�P��$V�KDV�EHHQ�VDLG� � L W�ZDV� FKDUDF�WHUL]HG�E\�VWDEOH�DQG�ODVWLQJ�JORZ�ZLWK�SUHGRPLQDQWUHG�FRORU�� LW�ZDV�V HHQ�ORZ�LQ�WKH�QRUWK�HDVW�� ILJ ���� �$W� VRPH� SRLQWV� � PRUH� OLJKW�FRORUHG� IHDWXUHV� ZHUHVHHQ�DJDLQVW�LWV�EDFNJURXQG�ZKLFK�ORRNHG�OLNH�D�WUDLORI�D�MHW�SODQH��)URP�WLPH�WR�WLPH�WKHVH�IRUPHG�IDLUO\TXDLQW� VKDSHV�� ,Q� WKH� VHWWOHPHQW� 9DOGD\� �.DUHOLD�DQG�LQ�WKH�UHJLRQ�RI�3HWURGYRUHWV��QHDU�/HQLQJUDG�WKH�JORZ�ZDV�VHHQ�LQ�WKH�QRUWK�ZHVW��$W�VRPH�VLWHV�IOLJKW�RI�OXPLQRXV�ERGLHV�WRRN�SODFH�LQ�WKLV�SHULRG�RIWLPH�� 7KH� ZKROH� VHW� RI� XQXVXDO� OLJKW� SKHQRPHQDODVWHG� WLOO�GDZQ��,Q�3HWUR]DYRGVN��DYLDWLRQ�PHWHRU�RORJLVWV�UHPHPEHU�XQXVXDO�FRORU�RI�FORXGV� DW�GDZQ�D�EULJKW� OLJKW�EOXH� VWULS�RI�FORXGV� LQ�WKH�HDVW�DQG�DPDVV�RI�SLQN�FORXGV�LQ�WKH�ZHVW�,,QQVVWWUUXXPPHHQQWWDDO�O�RREEVVHHUUYYDDWWLLRRQQVV([FHSW�D� IHZ� REVHUYDWLRQV� WKURXJK�ELQRFXODUV� DQGRQH�WKURXJK�D�WHOHVFRSH��<X�9�/LQQLN�� �DOO�REVHUYD�WLRQV�ZHUH�PDGH�ZLWK�WKH�QDNHG�H\H��,Q�/HKWD�ZRUN�HUV� RI� DQ� H[SHGLWLRQ� RI� WKH� /HQLQJUDG� %UDQFK� RI,=0,5$1�PDQDJHG�WR�WDNH�VHYHUDO�FRORU�VOLGHV�ZLWKDQ�DPDWHXU�FDPHUD�2QH�RI�WKH�SKDVHV�RI�WKH�SKHQRPHQRQ�ZDV�SKRWR�JUDSKHG�ZLWK�&±����DOO�VN\�FDPHUDV�V LPXOWDQHRXVO\DW�WKUHH�VWDWLRQV��6RGDQN\OD��)LQODQG�� �/RSDUVND\DDQG�9R]QHVHQ\H��7KH�GXUDWLRQ�RI�WKLV�VWDJH�ZDV�IURP�����WR������D�P��$�OXPLQRXV�REMHFW�FRQVLVWLQJ�RI�DFRUH�DQG�D�VKHOO�DSSHDUHG�VXGGHQO\�EHIRUH�WKH�FDP�HUDV� � PRYLQJ� QRUWKZDUGV�� ,WV� VKHOO� VZLIWO\� EURDG�HQHG��GHYHORSLQJ�UD\�OLNH�VWUXFWXUH��$W������D�P��WKHREMHFW�GLVDSSHDUHG��,Q�6RGDQN\OD�DW�WKLV�WLPH�D�YHU\LQWHQVH�DXURUD�ERUHDOLV�ZDV�V HHQ�

8QIRUWXQDWHO\� �ZH�KDYH�QR�QHJDWLYHV��%\�WKH�SKR�WRJUDSKV�ZH�KDYH�DW�RXU�GLVSRVDO� �WKH�DOWLWXGH�RI�WKHREMHFW�FDQ�EH�HVWLPDWHG�DV�����± ���NP��WKH�OLQHDUGLPHQVLRQV��RI��WKH��VKHOO�������± ���× �����± ���NP�� LWV� YHUWLFDO� VL]H�VRPH����NP��DQG� LWV� FRUH� VL]H��� NP�� 7KHVH� ILJXUHV� DUH� FHUWDLQO\� YHU\� URXJK�� DPRUH�GHWDLOHG� DQDO\VLV��XVLQJ�WKH�QHJDWLYHV� �FRXOGLPSURYH��WKHP��VXEVWDQWLDOO\���%XW�� VLQFH��WKH��DOWL�WXGH�RI��WKH��HDUWK��VKDGRZ��RYHU��WKLV��VLWH��ZDV����NP��RQH��FDQ��DW��OHDVW��FRQFOXGH��WKDW��WKH��REMHFW��ZDVLOOXPLQDWHG�E\�VXQOLJKW�7KH��DERYH��SLFWXUH��GHVFULEHV��RQO\��RQH�� RI��WKHVWDJHV� RI� WKH� SKHQRPHQRQ�XQGHU�FRQVLGHUDWLRQ�� LWZLOO� EH� KHUHDIWHU� � GHQRWHG� � E\� 6��:H� ZLOO� GLVFXVVEHORZ���KRZ��LW��LV��UHODWHG��WR��RWKHU��SKDVHV��RI��WKHSKHQRPHQRQ��DQG��WR��ZKDW��H[WHQW��LW��LV��UHVSRQVLEOHIRU��WKH��GDWD��RI��YLVXDO��REVHUYDWLRQV�$QRWKHU��LPSRUWDQW� �WKLQJ��DERXW��WKH��SKHQRPH�QRQ�LV�WKDW�LW�ZDV�QRW�GHWHFWHG�E\�DLUGURPH�UDGDUV�&&RRQQGGLLWW LLRRQQV��VV��VXXUUUURRXQXQGGLLQJ��QJ��WWKKH��H��GGHHYYHHOORRSSPPHHQQW�W�RRI ���I ���WWKKH��H��SSKKHHQQRRPPHHQQRRQQ7KH� KHOLRJUDSKLF� FRQGLWLRQV�� $V� KDV� EHHQ� PHQ�WLRQHG��WKH�SKHQRPHQRQ�RI�6HSWHPEHU����������WRRNSODFH�GXULQJ�GLVWXUEDQFH�RI�WKH�JHRPDJQHWLF�ILHOG�LQWKH�XSSHU�DWPRVSKHUH�2Q�WKH�SUHFHGLQJ�GD\V��6HSWHPEHU������������ �DQG���� �ZHUH�UHJLVWHUHG�VRODU�IODUHV��7KH\�LQGXFHG�JHR�PDJQHWLF� GLVWXUEDQFHV�� 6LQFH� WKH� ��WK� WLOO� ��WK� RI6HSWHPEHU�WKH�PDJQHWRVSKHUH�ZDV�TXLHW� �DQG�RQ�WKH��WK� WR� ��VW� RI� 6HSWHPEHU� LW� ZDV� PRGHUDWHO\� GLV�WXUEHG�� 2Q� WKH� ��WK� RI� 6HSWHPEHU� � DW� ����� S�P��0RVFRZ� WLPH�� WKHUH� EHJDQ� DQ� 66&�W\SH� PDJQHWLFVWRUP��ZLWK�DQ�DEUXSW�RQVHW���$FFRUGLQJ� WR�WKH�GDWDRI��WKH��JHRSK\VLFDO�� VWDWLRQ��LQ��WKH��VHWWOHPHQW��RI/HKWD� �DERXW���D�P���0RVFRZ�WLPH� �RQ�6HSWHPEHU����ZKHQ�WKH�SKHQRPHQRQ�WRRN�SODFH� �D�VWURQJ�PDJQHWLFVWRUP� ZLWK� VHYHUDO� VXEVWRUPV� ZDV� UHFRUGHG�� 7KHLQVWUXPHQWDO�UHDGLQJV�ZHQW�IUHTXHQWO\�RII�VFDOH�2Q��6HSWHPEHU����� ����� ��DQG����±�����WZR��KHDY\LQYDVLRQV� �RI��VRODU��SURWRQV��ZHUH�� UHJLVWHUHG���7KHDYHUDJH�� HIIHFWLYH�� GXUDWLRQ��RI�� WKH��LQYDVLRQ�� ZDV

)LJ�����7KH�ORRS�OLNH�JORZ�QHDU�/HKWD��DV�UHS�UHVHQWHG�E\�<X�$�.RS\WHQNR�
)LJ�� ��� 7KH� VWDEOH� JORZ� �WKLUG� SKDVH� RI � WKHSKHQRPHQRQ��� DV� UHSUHVHQWHG� E\� $�6L ONLQ�3HWUR]DYRGVN�
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WZR��WR��WKUHH��GD\V���7KH���PD[LPXP��SURWRQ���IOX[�RQ��6HSWHPEHU����� ��ZDV��DSSUR[LPDWHO\��IURP���� D�P�WR����D�P��RI�0RVFRZ�WLPH�� ILJ ���� �7KH�LQYDVLRQ�RI�SDUWLFOHV�FDXVHG�DXURUD�ERUHDOLV�7KHVH� SKHQRPHQD� ZHUH� REVHUYHG� DW� QLJKW� RQ� WKH��WK�RI�6HSWHPEHU� LQ�)LQODQG��.DUHOLD�DQG�WKH�$U�NKDQJHOVN�5HJLRQ�� ,Q�6RUWDYDOD� �DQ�DXURUD�ERUHDOLVZDV� �REVHUYHG��WZR��KRXUV��EHIRUH��WKH��RQVHW��RI��WKHDFWLYH�SKDVH�RI�WKH�SKHQRPHQRQ�XQGHU�GLVFXVVLRQ��,Q/HKWD�WKLV�ZDV�V HHQ�GXULQJ�WKH�PDLQ�SKDVH�7KH�VRODU�IODUH�RI�6HSWHPEHU����ZDV� DWWHQGHG�E\FRQVLGHUDEOH� LQFUHDVH� RI� WKH� ;�UD\� IOX[� DQG� DOVREXUVWV�RI�UDGLR�IUHTXHQF\�HPLVVLRQ��7KHUH�ZHUH�DOVRGLVWXUEDQFHV� � LQ� � WKH� � LRQRVSKHUH�� � D� � VXGGHQ� � LQ�FUHDVH�LQ�DWPRVSKHULFV� �FROODSVH�RI�VKRUW�ZDYH�FRP�PXQLFDWLRQ��SKDVH�DQRPDO\�$� YHU\� LQWHUHVWLQJ� HIIHFW�ZDV� REVHUYHG� E\� UDGLRDVWURQRPHUV� RI� WKH� FLW\� RI� *RUNL� �QRZ�1L]KQL\1RYJRURG� ��6HYHUDO�KRXUV�EHIRUH�WKH�PDLQ�SKDVH�RIWKH� SKHQRPHQRQ�� DW� WKH�REVHUYDWLRQ�VWDWLRQ�RI� WKH5HVHDUFK�,QVWLWXWH�RI�5DGLRSK\VLFV��1,5),� �LQ�WKH&ULPHD�D�SRZHUIXO�SXOVHG�UDGLR�IUHTXHQF\�HPLVVLRQRQ�WKH�ZDYHOHQJWK�DERXW����FP�ZDV�UHFRUGHG�$FWLYH�SURFHVVHV�LQ�WKH�6XQ�DQG�LQ�WKH�(DUWK�PDJ�QHWRVSKHUH�DQG�LRQRVSKHUH�FRQWLQXHG�DOVR�DIWHU�WKHSKHQRPHQRQ�RI�6HSWHPEHU���±���7KH�PHWHRURORJLFDO� FRQGLWLRQV� LQ� WKH� UHJLRQV� RIREVHUYDWLRQ�GHSHQGHG�RQ�D�KLJK�F\FORQH�� LWV�FHQWHURYHU� WKH� .DUD� 6HD�� 2Q� LWV� HGJH� � PLQRU� F\FORQHVPRYHG� ZKLFK� FDXVHG� DEUXSW� ZHDWKHU� DOWHUDWLRQV�

2YHU� WKH� PRVW� SDUW� RI� .DUHOLD� DQG� WKH� /HQLQJUDG5HJLRQ� WKH� ZHDWKHU� ZDV� XQVWDEOH�� ,Q� /HQLQJUDG�DERXW���D�P�� � LW�ZDV�V KRZHULQJ�IRU�D�VKRUW�W LPH�� LQ3HWUR]DYRGVN�LW�ZDV�V QRZLQJ�IURP���WR���D�P�� �DIWHUZKLFK�WKH�VN\�ODUJHO\�FOHDUHG�7KH� GDWD� FRQFHUQLQJ� ZLQG� DUH� DOVR� LPSRUWDQW�&ORVH� WR� WKH� VXUIDFH� WKHUH� ZDV� DOWHUDWLRQ� RI� ZHDNQRUWKHUQ� DQG� ZHVWHUQ� ZLQGV��+RZHYHU � � DERYH�DS�SUR[LPDWHO\�����P��XS�WR�WKH�DOWLWXGH�RI����NP��RYHU)LQODQG�� .DUHOLD� DQG� WKH� /HQLQJUDG�5HJLRQ� WKHUHZDV� D�JUHDW� IORZ� IURP� WKH� QRUWK� WR� WKH� VRXWK�� 7KHZLQG�YHORFLW\� ZDV� DERXW����NP�K� DW�WKH�DOWLWXGH� RI����NP�DQG����±����NP�K� DW��±��NP��1R�WKXQGHU�VWRUPV�ZHUH�QRWHG�0HWHRU� VKRZHUV�� $V� UHJDUGV� WKHVH� � WKH� GDWH� RI6HSWHPEHU����LV�QRW�QRWHZRUWK\��7KH�UHJXODU�PHWHRUVKRZHU�QHDUHVW�LQ�WLPH��YL]��3HUVHLGV� �ZDV�REVHUYHGLQ� WKH� SHULRG� IURP� WKH� ��WK� RI� -XO\�WR� WKH� ��WK� RI$XJXVW�DQG�WKH�QH[W�RQH� �2ULRQLGV� �IURP�WKH���WK�WR��WK�RI�2FWREHU� ''LLVVFFXXVVVVLLRRQQ$V�LV�VHHQ�IURP�WKH�DERYH�GHVFULSWLRQ��WKH�SKHQRPH�QRQ��FRPSOH[�DV�LW�ZDV� �LQFOXGHG�VHYHUDO�VWDJHV�DQGZDV�FKDUDFWHUL]HG�E\�VRPH�ORFDO�IHDWXUHV��7KH�PRVWLPSRUWDQW�SDUDPHWHU�WR�XQGHUVWDQG�WKH�QDWXUH�RI�WKHSKHQRPHQRQ�LV�WKH�VSDWLDO�SRVLWLRQ�RI�WKH�OXPLQRXVERGLHV��,I�ZH�KDG�NQRZQ�LW�ZLWK�VXIILFLHQW�DFFXUDF\�ZH�ZRXOG�KDYH�EHHQ�DEOH�WR�HVWLPDWH�WKH�DOWLWXGH�RYHUWKH�HDUWK�VXUIDFH�DQG�WKH� OLQHDU� GLPHQVLRQV�RI� WKH

)LJ�����7KH�SURWRQ�I OX[�RQ�6HSWHPEHU���±����������DFFRUGLQJ�WR�1�.�3HUH\DVORYD��
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ERGLHV��8QIRUWXQDWHO\� �WKLV�FDQQRW�EH�GRQH�UHOLDEO\HQRXJK�,Q� UHVSHFW� RI� REMHFWV� REVHUYHG� GXULQJ� WKH� ILUVWSKDVH� �WKHLU�VSDWLDO�SRVLWLRQ�FDQQRW�EH�GHWHUPLQHG�EHFDXVH�LQ�WKLV�FDVH�ZH�GHDO�ZLWK� VHSDUDWH�REVHUYD�WLRQV� DW�VHHPLQJO\�GLIIHUHQW�PRPHQWV��1RWH�WKDW�LQ1DPRHYR�DQG�.RYGRU�WKH�OXPLQRXV�ERGLHV�WUDYHUVHGFORVH�WR�WKH�]HQLWK� �WKDW�LV�MXVW�RYHU�WKH�VHWWOHPHQWV�WKRXJK�WKHLU�DOWLWXGH�UHPDLQV�XQFHUWDLQ�7KH�VHFRQG��PDLQ � �SKDVH RI�WKH�SKHQRPHQRQ�LVPRUH�IDYRUDEOH�IRU�DQDO\VLV��7KH�IDFW�WKDW�GXULQJ�WKLVSKDVH�OXPLQRXV�ERGLHV�ZHUH�REVHUYHG�SUDFWLFDOO\�VL�PXOWDQHRXVO\�DW�GLIIHUHQW�VLWHV�PD\�VXJJHVW�WKDW�ZHGHDO�ZLWK�WKH�VDPH�REMHFW�ZKLFK�ZDV�DW�D�KLJK�DOWLWXGHRI� KXQGUHGV� RI� NLORPHWHUV�� 7KH� VWDJH� RI� KRYHULQJZLWK� D�ZHOO�GHYHORSHG� VKHOO�ZDV� FKDUDFWHULVWLF� DQGFRPPRQ� WR� PDQ\� REVHUYDWLRQV�� ,W� ZRXOG� VHHP� WRHQDEOH�GHWHUPLQLQJ�WKH�SRVLWLRQ�RI�WKH�REMHFW�DW�WKLVVWDJH�E\�WKH�SDUDOODFWLF�PHWKRG��FURVV�EHDULQJ�IURPGLIIHUHQW�SRLQWV���8QIRUWXQDWHO\� �WKHUH�DUH�YHU\� IHZUHOLDEOH� GLUHFWLRQV� PHDVXUHG� �DQJOHV� RI� HOHYDWLRQ�D]LPXWKV�� �DQG�WKHVH�DUH�QRW�VXIILFLHQW�W R�PDNH�XS�DFRQVLVWHQW�VSDFH�SLFWXUH�RI�WKH�SKHQRPHQRQ�PDNLQJGXH� DOORZDQFHV� IRU� WKH� ZKROH� VHW� RI� REVHUYDWLRQV�'DWD�WDNHQ�DW�LQGLYLGXDO�SRLQWV�DUH�PRUH�GHILQLWH�,Q�3HWUR]DYRGVN��WKH�SRVLWLRQ�RI�WKH�REMHFW�DW�WKHVWDJH�RI� KRYHULQJ� ZDV� GHWHUPLQHG�RQ� WKH� EDVLV�RIWKHRGROLWH� PHDVXUHPHQWV� � E\� TXHVWLRQLQJ� H\HZLW�QHVVHV��:LWK�WKH�GDWD�RI�TXHVWLRQLQJ�RI�PRUH�WKDQ���ZLWQHVVHV�IURP�YDULRXV�SDUWV�RI�WKH�FLW\�DQG�LWV�HQYL�URQV� �$�*�0H]HQWVHY�DWWDLQHG�WKH�IROORZLQJ� VSDWLDOSRVLWLRQ� RI� WKH� REMHFW�� WKH� D]LPXWK� IURP� WKH� FLW\FHQWHU� RI������WKH�GLVWDQFH�RI����± ���NP��DQG�WKHDOWLWXGH�RI���WR���NP��7KL V�UHVXOW�VHHPV�VWDWLVWLFDOO\UHOLDEOH��6HYHUDO�H\HZLWQHVVHV�LQGLFDWHG�WKH�SRVLWLRQRI�WKH�REMHFW�ZLWK� UHVSHFW�WR�VWDUV� �ZKLFK�SHUPLWWHGLQGHSHQGHQW�GHWHUPLQDWLRQ�RI� LWV� FRRUGLQDWHV��D]L�PXWK�RI������GLVWDQFH�RI����NP��DQG�DOWLWXGH�RI���NP�$Q�DGGLWLRQDO�DUJXPHQW�LQ�IDYRU�RI�WKH�FORVH�SRVLWLRQRI�WKH�REMHFW�LV�DQ�DSSUHFLDEOH�SDUDOOD[�ZLWK�UHVSHFWWR�PRWLRQOHVV�JORZ�LQ�WKH�QRUWK�HDVW��DW�VRPH�SRLQWVLQ� WKH� FLW\� WKH� JORZ� ZDV� VHHQ� LQ� WKH� GLUHFWLRQ� RIGHSDUWXUH�RI�WKH�ERG\��DQG�DW�RWKHU�SRLQWV�LW�ZDV�V HHQWR�WKH�ULJKW�RI�LW��$�ORZ�DOWLWXGH�RI�WKH�REMHFW�LV�DOVRVXJJHVWHG � E\� WKH� K LJK� LOOXPLQDWLRQ� OHYHO� RI� WKHHDUWK¶V�VXUIDFH�LQ�WKH�DUHD�ZKLFK�LQ�VRPH�FDVHV�ZDVDV�LW�ZHUH�RI�D�ORFDO�FKDUDFWHU�7KH�UHVXOW�REWDLQHG�LV�LQ�DJUHHPHQW�ZLWK�WKH�UHOD�WLYH�DQJXODU� GLPHQVLRQV� RI� WKH� REMHFW� DV� REVHUYHGIURP� 3HWUR]DYRGVN� DQG� 3U\D]KD��1HDU�3U\D]KD� DOXPLQRXV�FLUFOH�RI�ZKLWH�FRORU� �RI�D�GLDPHWHU�RI�DERXW����ZLWK�D�UHG�GRW�DW�WKH�FHQWHU�ZDV�V HHQ��,GHQWLI\LQJWKLV�FLUFOH�ZLWK�WKH�ZKLWH�OXPLQRXV�VKHOO�DQG�WKH�GRWZLWK�WKH�FRUH�RI�WKH�REMHFW�REVHUYHG�LQ�3HWUR]DYRGVN�WKH�DOWLWXGH�FDQ�EH�HVWLPDWHG�DV�VHYHUDO�NLORPHWHUV�, Q W H U H V W LQ JO\ � � D V � ZLW Q H V V HG � E \ � ' �$�5HX W RY�3U\D]KD�� �WKH�VKHOO�ZKLFK�VWD\HG�DIWHU�GHSDUWXUH�RIWKH�ERG\�EURDGHQHG�DQG�PRYHG�RYHU�WKH�PDQ��DQGVWDUV�ZHUH�VHHQ�WKURXJK�LW��7KL V�DOVR�VHHPV�WR�VXJJHVWD�FRPSDUDWLYHO\�FORVH�GLVWDQFH�,Q�/HQLQJUDG��ZKHUH� WKHUH�DUH�DOVR�PDQ\�H\HZLW�QHVVHV� � WKHRGROLWH� PHDVXUHPHQWV� ZHUH� QRW�PDGH�

)RU�WKLV�UHDVRQ��WKH�DOWLWXGH�RI�WKH�REMHFW�FDQ�RQO\�EHHVWLPDWHG� RQ� WKH� EDVLV�RI� LQGLUHFW� GDWD��7KXV � �IRUH[DPSOH� � LQ�/DKWD� �QHDU�/HQLQJUDG� � WKH� OXPLQRXVERG\� ZDV� V HHQ� FORVH� WR� WKH� KRUL]RQ�� ZKLOH� DW� WKH3XONRYR�DLUSRUW� LW� ZDV� V HHQ� DW� ���±� ��� DERYH�WKHKRUL]RQ��6R�ODUJH�D�GLIIHUHQFH�FDQ�K DUGO\�EH�GXH�WRHUURUV� RI� PHDVXUHPHQWV� � HYHQ� UHPHPEHULQJ� WKHFRPPRQ�RYHUHVWLPDWLRQ�RI�HOHYDWLRQV�E\�H\H��2Q�WKHRWKHU�KDQG��LI�WKLV�GLIIHUHQFH�LV�UHDO� �LW�SRLQWV�HLWKHUWR�WKH�IDFW�WKDW�GLIIHUHQW�REMHFWV�ZHUH�REVHUYHG��RU�WRD� FRQVLGHUDEOH� SDUDOOD[� RI� WKH� REMHFW� DV� REVHUYHGIURP� 3XONRYR�DQG� /DKWD� � WKH� DOWLWXGH� EHLQJ� WKXVVHYHUDO�NLORPHWHUV��7KL V�DJUHHV�ZLWK�=�/�6WHLQ¶V�WHV�WLPRQ\�ZKR�REVHUYHG�WKH�SKHQRPHQRQ�QHDU�3HWUR�]DYRGVN�XQGHU�WRWDO�FORXG�FRYHU� �WKDW�LV�EHORZ�FORXGV�DQG � WK D W � RI� 1 �$�.RU VDNR Y� � WK H� VHW W OHPHQW � RI(UPLORYR� LQ� WKH� /HQLQJUDG� 5HJLRQ�� � ZKR� LQVLVWHGWKDW� WKH� REMHFW�ZDV� IO\LQJ� EHORZ�FORXGV�� 2EVHUYD�WLRQDO�GDWD�REWDLQHG�IURP�DLUSODQHV�DOVR�VXJJHVW�WKHDOWLWXGH�ZLWKLQ����NP�DERYH�WKH�HDUWK¶V�VXUIDFH�$W�WKH�VDPH�WLPH��DV�ZH�KDYH�PHQWLRQHG��WKH�DOWL�WXGH�RI�WKH�REMHFW�DW�WKH�6�VWDJH�ZDV�DSSUR[LPDWHO\����NP��LQ�HYLGHQW�FRQWUDGLFWLRQ�WR�WKH�DERYH�GDWD�/HW� XV� GLVFXVV� WKH� SUREOHP� RI� WKH� 6�VWDJH� DQG� LWVUHODWLRQ�WR�RWKHU�SKDVHV�RI�WKH�SKHQRPHQRQ�,W� LV� PRVW� SUREDEOH� WKDW� WKLV� VWDJH� LV� UHODWHG� WRREVHUYDWLRQV� RI�HIIHFWV� WKDW�DWWHQGHG�ODXQFK�RI� WKH�.RVPRV±����� VDWHOOLWH�� +RZHYHU � � LW� LV� VXUSULVLQJWKDW� WKHUH� ZHUH� QR� UHSRUWV� RI� REVHUYDWLRQV� RI� WKLVVWDJH�RI�WKH�SKHQRPHQRQ�LQ�WKH�YLFLQLW\�RI�LWV� ORFD�WLRQ��&HUWDLQO\� �WKH�DEVHQFH�RI�UHSRUWV�GRHV�QRW�WHV�WLI\��WR��DEVHQFH��RI��REVHUYDWLRQV���2QH�RI�WKH�FDXVHVPLJKW�EH�WKH�VKRUW�W LPH�WKDW�WKLV�VWDJH�WRRN��$QRWKHUFDXVH�PLJKW�EH�ODUJH�H[WHQVLRQ�RI�WKH�JORZ�DFURVV�WKHVN\��,Q�FORXG\�ZHDWKHU� �WKH�RXWOLQH�RI�WKH�JORZ�FRXOGEH�SDUWLDOO\�EHKLQG�FORXGV� � WKH�ZKROH�SKHQRPHQRQWKXV�WDNHQ�DV�VKRUW�WLPH�LQFUHDVH�RI�WKH�VN\�EULJKW�QHVV� �ZKLFK� FRXOG� QRW� EH� QRWLFHG��ZKHUH� QRUWKHUQOLJKWV�DUH�D�XVXDO�WKLQJ��,W�LV�PRUH�GLIILFXOW�WR�DFFRXQWIRU�WKH�DEVHQFH�RI�REVHUYDWLRQV�DW�IDUWKHU�HDVWZDUGVORFDWLRQV� � LQ�SDUWLFXODU� �WKH�DEVHQFH�RI�GDWD�RQ�WKHSKHQRPHQRQ�IURP�WKH�<XJRUVNL�6KDU�6WUDLW� �ZKHUHURXWLQH�JHRSK\VLFDO�PHDVXUHPHQWV�ZHUH� XQGHU�ZD\HDUO\�RQ�6HSWHPEHU������7KH�VXUSULVLQJ�WKLQJ�LV�WKDWDOO�VLWHV�DW�ZKLFK�WKH�SKHQRPHQRQ�ZDV�REVHUYHG��DUHVLWXDWHG�WR�WKH�ZHVW��RI�WKH�6�ERG\��DV�LI�LWV�UDGLDWLRQZDV�DQLVRWURSLF�/HW�XV�QRZ�FRQVLGHU�WKH�UHODWLRQ�RI�WKH�6�VWDJH�WRRWKHU� VWDJHV� RI� WKH� SKHQRPHQRQ�� &HUWDLQO\� � WKLVVWDJH�FDQQRW�DFFRXQW�IRU�WKH�ZKROH�FRPSOH[�RI�SKH�QRPHQD� RI� 6HSWHPEHU� ���� ,W� ODVWHG� RQO\� IRU� D� IHZPLQXWHV��0HDQZKLOH� �LQYDVLRQ�LQWR��RU�IRUPDWLRQ�LQ�WKH�DWPRVSKHUH�RI�OXPLQRXV�ERGLHV�RYHU�D�YDVW� SDUWRI�WKH�5XVVLDQ�6RXWK�:HVW�WRRN�SODFH�RYHU�WKH�FRXUVHRI� WZR� KRXUV� � IURP� �� WR� �� D�P�� ,W� LV� WHPSWLQJ� WRFRUUHODWH� WKLV� VWDJH�WR� WKH�PDLQ�SKDVH� RI� WKH� SKH�QRPHQRQ�ZKLFK� EHJDQ� DERXW� �� R¶FORFN�� +RZHYHU�WKHUH�LV�QRW�FRPSOHWH�FRLQFLGHQFH�HYHQ� LQ�WKLV�FDVH�,QGHHG��WKH�6�VWDJH�VWDUWHG�DW������D�P�� �ZKLOH� WKHPDLQ�SKDVH�RI�WKH�SKHQRPHQRQ�DW������WR������D�P�7KL V�WLPH�ZDV� IL[HG� E\� WKH� GXW\� RSHUDWRUV� RI� WKH3XONRYR�DLUSRUW�� 6LQFH� LQ� WKLV�SHULRG� RI� WLPH� WKH\
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FRPPXQLFDWHG�ZLWK�DLUSODQHV� �LW�LV�GRXEWIXO�WKDW�WKHPRPHQW� FRXOG�EH�GHWHUPLQHG�ZLWK� DQ�HUURU�RI��±�PLQ��7KHUH�DUH�DOVR�RWKHU�SLHFHV�RI�HYLGHQFH�WKDW�WKHPDLQ�SKDVH�EHJDQ�EHIRUH������D�P�� �RU�HYHQ�EHIRUH������EXW�WKLV�HYLGHQFH�LV�VRPHZKDW�OHVV�UHOLDEOH��2QWKH�RWKHU�KDQG��WKH�GXUDWLRQ�RI�WKH�PDLQ�SKDVH�ZDVSUREDEO\����WR����PLQ�� �DOVR�ORQJHU�WKDQ�WKDW�RI�WKH6�VWDJH��6WLOO� �WKH�6�VWDJH�GLG�WDNH�SODFH�GXULQJ WKHPDLQ� SKDVH� RI� WKH� SKHQRPHQRQ�DQG� XQGRXEWHGO\PDGH�VRPH�FRQWULEXWLRQ�WR�WKH�SLFWXUH�REVHUYHG�,I� WKH� 6�ERG\� ZDV� DW� WKH� � DOWLWXGH� RI� ����NP�� LWFRXOG��EH�VHHQ��DW�DQ�DQJOH�RI��� ��¶ WR�WKH�KRUL]RQIURP�+HOVLQNL� ���� IURP�/HQLQJUDG����� IURP�6RU�WDYDOD� �DQG����IURP�3HWUR]DYRGVN��,W�LV�SRVVLEOH�WKDWMXVW�WKLV�ERG\�ZDV�REVHUYHG�IURP�/DKWD��QHDU�/HQLQ�JUDG� � DQG�DOVR�E\�WKRVH�H\HZLWQHVVHV�LQ�/HQLQJUDGZKR� QRWLFHG�D� ORZ�DOWLWXGH� RI� WKH� REMHFW�DERYH�WKHKRUL]RQ�� 6WLOO� � RWKHU� REVHUYHUV� GLVDJUHH� DV� UHJDUGVWKH�SRVLWLRQ�RI�WKH�6�ERG\��7KH�D]LPXWK�GLIIHUHQFHRI����±��� IURP�WKH�6�ERG\�IRU�WKH��3XONRYR�REMHFW�FDQ��ZLWK�VRPH�SUREDELOLW\� �EH�H[SODLQHG�DV�D�UHVXOWRI�REVHUYDWLRQ�HUURUV� �EXW�WKH�GLVFUHSDQF\�EHWZHHQ���±���RI�HOHYDWLRQ�DQG���� LV�REYLRXVO\�RXWVLGH�WKHUDQJH� RI� SRVVLEOH� HUURUV�� ,Q� 6RUWDYDOD� � ZKHUH� WKHREMHFW�HOHYDWLRQ�ZDV�HVWLPDWHG�E\�WKH�PHWHRURORJLVWVDV������WKLV�GLVFUHSDQF\�LV�DOVR�WRR�ODUJH��6RPH�RWKHUIHDWXUHV� RI� WKH� �6RUWDYDOD�REMHFW�� �DV�ZHOO� DV�VRPHIHDWXUHV�RI�WKH��3XONRYR�REMHFW�� �PDNH�WKHLU�LGHQWL�ILFDWLRQ�ZLWK�WKH�6�ERG\�YHU\�SUREOHPDWLF�7KH�PRVW� FRPSOLFDWHG� LV� WKH� VLWXDWLRQ� LQ� 3HWUR�]DYRGVN��7KH�DYHUDJH�GLUHFWLRQ�WR�WKH�REMHFW�DW�WKHVWDJH� RI� LWV� KRYHULQJ� � WKH� D]LPXWK� RI� ��� DQG� WKHHOHYDWLRQ�RI���� � �LV�LQ�H[FHOOHQW�DJUHHPHQW�ZLWK�WKHSRVLWLRQ�RI�WKH�6�ERG\� � WKH�D]LPXWK�RI���� DQG�WKHHOHYDWLRQ�RI����� ��0HDQZKLOH� �D�ODUJH�VHW�RI�REVHUYD�WLRQV� LQ�3HWUR]DYRGVN� �GHVFULEHG�E\�VFHQDULR��� � LVWRWDOO\� LQFRQVLVWHQW� ZLWK� WKH� 6�VWDJH�� 7KH�GDWD�RQVHYHUDO� REMHFWV� VHHQ� WKHUH� DOVR� FRQWUDGLFW� LW�� ,W� LVUHDVRQDEOH�WR�SUHVXPH�RQH�RU�WZR�ERGLHV�REVHUYHG�LQ3HWUR]DYRGVN�DORQJVLGH�ZLWK�WKH�6�ERG\�7KH�SLFWXUH�WKDW�ZDV�REVHUYHG�LQ�/HKWD��.DUHOLD�GLG�QRW�DJUHH�ZLWK�WKH�6�VWDJH�DW�DOO��:H�UHPLQG�WKDWWKH� WKUHH� VXFFHVVLYHO\� DSSHDULQJ� OXPLQRXV� REMHFWVZHUH� VHHQ�IURP�/HKWD� LQ�WKH�11:�GLUHFWLRQ��ZKLOHWKH�6�ERG\�ZDV� DW�WKLV�WLPH��DOPRVW��H[DFWO\�WR�WKHHDVW� RI�/HKWD� � WKH�D]LPXWK�RI����� � �� ,QWHUHVWLQJO\�WKHUH�ZDV�D�UHPDUNDEOH�VSLUDO�JORZ�LQ�WKLV�GLUHFWLRQ�,W�FRXOG�EH�VXSHULPSRVHG�RQ�WKH�JORZ�RI�WKH�6�ERG\�DQG�WKLV�LV�ZK\�WKH�ODWWHU�ZDV�QRW�LGHQWLILHG�7KH�OLVW�RI�GLVFUHSDQFLHV�EHWZHHQ�WKH�6�VWDJH�DQGH\HZLWQHVVHV¶� DFFRXQWV� FRXOG� EH� FRQWLQXHG�� 7KLVVXJJHVWV� WKDW�GXULQJ�WKH�PDLQ�SKDVH� �DW� WKH�SRLQWVLQGLFDWHG�LQ�ILJ���� �RWKHU�OXPLQRXV�ERGLHV�ZHUH�VHHQ�DSDUW�IURP�WKH�6�ERG\��$W�OHDVW� �VRPH�RI�WKHP�VHHPWR�KDYH�EHHQ�ORFDOL]HG�LQ�WKH�ORZHU�DWPRVSKHUH� �DW�DQDOWLWXGH� RI�DERXW����NP��7KH�ORZ�DOWLWXGH�PDNHV�LWSRVVLEOH�WR�XQGHUVWDQG�ZK\� QRQH�RI�WKHP�KDV�EHHQSKRWRJUDSKHG� E\� WKH�&±����FDPHUDV�� $W� WKH�VDPHWLPH��ORFDOL]DWLRQ�RI�WKHVH�ERGLHV�LQ�WKH�ORZHU�DWPRV�SKHUH� VHULRXVO\�KDPSHUV�LQWHUSUHWDWLRQ�RI�WKH�SKH�QRPHQRQ�� KDYLQJ� UHJDUG� WR� WKH� FKDUDFWHU� RI� WKHLU

PRWLRQ�� WXUQV � �KRYHULQJ��PRYHPHQW� DJDLQVW�VWURQJZLQG� �DQG�WKH�SRVVLEOH�PHFKDQLVP�RI�JORZ�6LQFH� WKH� PDLQ� SKDVH� RI� WKH� SKHQRPHQRQ� KDGVLPLODU� IHDWXUHV�ZKHQ�REVHUYHG�IURP�PDQ\�VLWHV� �LWLV�UHDVRQDEOH�WR�VXSSRVH�WKDW�WKHUH�ZDV�RQH�VRXUFH�RIWKH� OXPLQRXV� ERGLHV�� +RZHYHU � � LWV� QDWXUH� KDV� UH�PDLQHG�XQNQRZQ��1RZ�WKDW�WKH�SLFWXUH�RI�WKH�HYHQWKDV�EHFRPH�E\�DQG�ODUJH�FOHDU� HQRXJK�� LW�EHFRPHVREYLRXV� WKDW�WKH�HDUO\�DWWHPSWV�WR�DVVRFLDWH�LW�ZLWKIDOO�RI�D� ODUJH�EROLGH� > � @ �ZHUH� XQIRXQGHG��(TXDOO\XQIRXQGHG�� LQ� RXU� RSLQLRQ�� ZHUH� WKH� DWWHPSWV� RIH[SODQDWLRQ�DSSO\LQJ�WR�WKH�DVVXPSWLRQ�RI�EDOO�OLJKW�QLQJ� > �@ �� )LUVW�RI� DOO� �LW� LV� KDUG� WR� LPDJLQH� DOPRVWVLPXOWDQHRXV�DSSHDUDQFH�RI�EDOO�OLJKWQLQJ�SKHQRP�HQD�RYHU�VR�YDVW�D�WHUUDLQ� �WKH�PRUH�VR�WKDW�WKHUH�ZHUHQR�WKXQGHUVWRUPV�LQ�WKH�REVHUYDWLRQ�UHJLRQV�DW�WKDWWLPH��,W�VKRXOG�EH�DOVR�UHPHPEHUHG�WKDW�HYHQ�LQ�WKHFDVH�RI�D�GLVWDQFH�WR�WKH�OXPLQRXV�ERGLHV�LQ�WKH�RUGHURI����NP�� L W�ZDV�KDUGO\�VPDOOHU�� � WKH�OLQHDU�GLPHQ�VLRQV� RI� WKH� FRUH� ZHUH� DERXW�����P��DQG� WKH� VKHOOGLPHQVLRQ�ZDV� DSSUR[LPDWHO\���NP��%DOO� OLJKWQLQJZLWK� VR�XQLTXH�FKDUDFWHULVWLFV�KDV�QRW�EHHQ�NQRZQ�WR�VD\�QRWKLQJ�RI�RWKHU�IHDWXUHV�RI�WKH�SKHQRPHQRQ�,W�VHHPV�PRUH�DSSURSULDWH�WR�VSHDN�QRW�RI�EDOO�OLJKW�QLQJ�� EXW� RI� DQRWKHU� W\SH� RI� SODVPD� SKHQRPHQD�+RZHYHU�WKH�SRVVLELOLW\�RI�WKH�H[LVWHQFH�RI�VXFK�IRU�PDWLRQV�LQ�WKH�DWPRVSKHUH�LV�WLOO�QRZ�SXUHO\�VSHFX�ODWLYH�� 6RPH� WLPH�DJR��0�7 �'PLWULHY�KDV�SURSRVHGWKDW�WKH�SKHQRPHQRQ�RI�6HSWHPEHU����������ZDV� DUHVXO W � RI� IRUPDWLRQ � RI� FKHPLOXPLQHVFHQFH� �&/�]RQHV� LQ� WKH� DWPRVSKHUH� > � ���@�� $V�0�7 �'PLWULHYWKLQNV� � WKHVH� ]RQHV� � KDYLQJ� WKHLU� RZQ� VRXUFHV� RIFKHPLFDO� HQHUJ\��ZKLFK�WKHQ�WUDQVIRUPV�LQWR�OXPL�QRXV�UDGLDWLRQ�� �DULVH�IURP�EUHDN�WKURXJK�RI�VWUDWR�VSKHUH� R]RQH� LQ WR� WKH� WURSRVSKHUH �� 7K H� R]RQHFRQFHQWUDWLRQ�FORVH�WR�WKH�HDUWK�LQFUHDVHV�LQ�WKLV�FDVHE\�D�IDFWRU�RI�����RU�PRUH� �DQG�WKH�LRQ�DQG�HOHFWURQFRQFHQWUDWLRQV� LQFUHDVH� E\� D� IDFWRU � RI� ���±����0�7 �'PLWULHY��EHOLHYHV��WKDW��WKH��&/��]RQHV��DFFRXQWIRU� � D� � ZLGH� � UDQJH� � RI� � SKHQRPHQD�� � LQFOXGLQJDQRPDORXV��JORZ��LQ��GD\���DQG��QLJKW�WLPH���DV��WKHSKHQRPHQRQ��RI� �6HSWHPEHU�� ��� �������� �� VSXULRXVUDGDU��UHWXUQV����JKRVWV���RU���DQJHOV�� ��DQG��FDQ��DOVREH� WKH� FDXVH� RI� LQH[SOLFDEOH� GLVDSSHDUDQFH�RI� DLU�SODQHV���DV��WKDW��LQ��WKH��%HUPXGD��7ULDQJOH��UHJLRQ� �$OO�WKLV�VHHPV�TXLWH�K\SRWKHWLFDO�)RU�RQH�WKLQJ��WKH�PHFKDQLVP�RI�IRUPDWLRQ�RI�D�&/]RQH� LV�XQFOHDU��0�7 �'PLWULHY�SURSRVHG�WKDW�R]RQHEUHDN�WKURXJK�WR� WKH� ORZHU� DWPRVSKHUH� WRRN�SODFH�LQ�WKH�FDVH�RI�VKRUW�W LPH�GLVDSSHDUDQFH�RI�WKH�WUR�SRSDXVH� DQG� IRUPDWLRQ� RI� VXIILFLHQWO\� LQWHQVH� DLUGRZQ�IORZV���:H�GR�QRW�NQRZ�WR�ZKDW�PHDVXUH�WKLVPHFKDQLVP�LV�UHDOLVWLF��,W�VKRXOG�EH�QRWHG�WKDW�RQ�WKH��WK� RI� 6HSWHPEHU� � ����� WKHUH� ZHUH� REVHUYHG� QRLQWHQVH�DLU�GRZQ�IORZV�LQ�WKH�DUHD�XQGHU�FRQVLGHUD�WLRQ��7KH�FDXVH�RI�WHPSRUDU\�FHVVDWLRQ�RI�WKH�WURSR�SDXVH�LV�DOVR�XQFOHDU��'PLWULHY�GRHV�QRW�GLVFXVV�WKLVTXHVWLRQ��+LV�QRWH�WKDW�WKH�JORZ�LQ�3HWUR]DYRGVN�ZDVDFFRPSDQLHG�E\�D��VWURQJ� VPHOO�RI�R]RQH��GRHV�QRWVHHP�TXLWH� FRQYLQFLQJ�� LQ� IDFW� � QRQH�RI� WKH� UHSRUWVIURP�3HWUR]DYRGVN�ZKLFK�ZH�NQRZ��RYHU���� �PHQ�WLRQV�WKLV��$QRWKHU�PHFKDQLVP�RI�IRUPDWLRQ�RI�D�&/
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]RQH� ²� HQODUJHPHQW� RI� SKRWRFKHPLFDO� �QLWURJHQ�EHDULQJ� �DHURVROV�DQG�SHQHWUDWLRQ�RI�WKHVH�IURP�WKHVWUDWRVSKHUH�LQWR�WKH�ORZHU�DWPRVSKHUH�²�DOVR�QHHGVPRUH� GHWDLOHG� UHDVRQLQJ�� ,I� ZH� HYHQ� DVVXPH� �IRUVRPH�FDXVH�RU�RWKHU� �DEUXSW�LQFUHDVH�RI�WKH�FRQFHQ�WUDWLRQ�RI�DFWLYH�SKRWRFKHPLFDO�PROHFXOHV�LQ�WKH�WUR�SRVSK HU H� � WK HUH� V W LO O� U HPD LQ V� W KH� SUREOHP� RIH[LVWHQFH�RI�D�VWDEOH�&/�]RQH�DV�D�FRPSDFW�IRUPDWLRQZLWK�WKH�OLIHWLPH�RI�XS�WR�RQH�KRXU�2XU�RSLQLRQ�LV�WKDW�UHFRXUVH�WR�WKH�FKHPLOXPLQHV�FHQFH�PHFKDQLVP�IRU�WKH�H[SODQDWLRQ�RI�DQRPDORXVJORZ� LQ� WKH� DWPRVSKHUH� LV� OHJLWLPDWH�� +RZHYHU � �DWSUHVHQW� �LW�LV�SUHPDWXUH�WR�FRPH�WR�DQ\�JHQHUDO�FRQ�FOXVLRQ�LQ�WKLV�UHVSHFW� �EHFDXVH�WKH�K\SRWKHVLV�KDVQRW� DW� DOO� EHHQ� GHYHORSHG�� HLWKHU� TXDOLWDWLYHO\� RUTXDQWLWDWLYHO\��,Q�WKLV�FRQWH[W� � LW�LV�GHSORUDEOH�WKDWWKH�DERYH�FLWHG�SDSHUV�SURSRVHG�WKHLU�H[SODQDWLRQVDV� VFLHQWLILFDOO\� WUXVWZRUWK\�� ZLWKRXW� DQ\� KLQW� RIEHLQJ�K\SRWKHWLFDO�&RPLQJ�EDFN�WR�WKH�SKHQRPHQRQ�RI�6HSWHPEHU����������ZH�KDYH�WR�DGPLW�WKDW�LW�KDG�FHUWDLQ�DQRPDORXVFKDUDFWHULVWLFV� �IRU�ZKLFK�LW�PD\�QRW�EH�H[SODLQHG�LQWHUPV� RI� ZHOO�NQRZQ� SKHQRPHQD � � OLNH� EROLGHV�DXURUD�ERUHDOLV� �RU�EDOO�OLJKWQLQJ��,W�LV�DOVR�KDUG�WRLPDJLQH� D�WHFKQLFDO�H[SHULPHQW�RI�VR�ODUJH�D�VFDOH�ZLWK�VR�XQLTXH�FKDUDFWHULVWLFV��:H�FDQ�RQO\�FRQFHLYHD�YHU\�X QFHUWDLQ�DVVXPSWLRQ�WKDW�ZKHQ� WKH�PDJQH�

WRVSKHUH� LV� GLVWXUEHG�� VRPH� RUGLQDU\� H[SHULPHQWVFRXOG�WULJJHU�RII�PRUH�SRZHUIXO�SURFHVVHV�LQ�WKH�DW�PRVSKHUH��+RZHYHU�VXFK�DQ�DVVXPSWLRQ�LV�WRR�JHQ�HUDO� DQG� VSHFXODWLYH� � EHFDXVH� WKH� QDWXUH� RI� WKHVHSURFHVVHV�DQG�WKH�PHFKDQLVP�RI�WKHLU�LPSDFW�RQ�WKHHQYLURQPHQW�DUH�VWLOO�TXLWH�XQFOHDU��7KL V�FDQ�SRLQW�WRWKH�WUHQG�RI�VHDUFK��EXW�GRHV�QRW�SURYLGH�H[SODQDWLRQDV�VXFK��$V�ZH�WKLQN��WKH�TXHVWLRQ�RI�WKH�QDWXUH�RIWKH�SKHQRPHQRQ�XQGHU�FRQVLGHUDWLRQ�LV�VWLOO�RSHQ��,WLV�QR�ZRQGHU� �EHFDXVH�LW�KDV�QRW�EHHQ�LQYHVWLJDWHGWKRURXJKO\� 5HIHUHQFHV���0H]HQWVHY�$�*�� 'HWHUPLQDWLRQ�RI� WKH� VSDWLDOSRVLWLRQ�RI�WKH�DQRPDORXV�DWPRVSKHULF�SKHQRPHQRQRI�6HSWHPEHU�����������QHDU�3HWUR]DYRGVN��3HWUR]D�YRGVN�6WDWH�8QLYHUVLW\� �������PDQXVFULSW� ����.UDW�9�$��&RPPHQWDU\�WR�SDSHU��0LORY�1��$QXQLGHQW LILHG � QDWXUD O� SKHQRPHQRQ� � ²� 6RWVLDOLV�WLFKHVND\D�,QGXVWUL\D �QHZVSDSHU�� � 6HSWHPEHU� �����������&KXJD\HY�6��(QLJPDV�RI�EDOO�OLJKWQLQJ��²�.RP�VRPROVND\D� 3UDYGD �QHZVSDSHU�� � 1RYHPEHU� �����������'PLWULHY�0�7���)ODVKHV��LQ�WKH�DWPRVSKHUH��²$YLDWVL\D�L�.RVPRQDYWLND� �������1R�������'PLWULHY�0�7��7KH�P\VWHU\�RI�WKH�3HWUR]DYRGVNSKHQRPHQRQ��²�7HNKQLND�L�1DXND� �������1R�����
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