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7KHUH� LV� QRW� D� VROH� UHOLDEOH� FDVH� ZKHQ� D� 8)2ZDV�LQVWUXPHQWDOO\�GHWHFWHG��$OO�WKH�H[LVWLQJ�8)2SKRWRJUDSKV� DUH� IRUJHG�� 7KHUH� DUH� QR� VHULRXVSXEOLFDWLRQV� RQ� WKH� 8)2� SUREOHP�� HYHU\WKLQJ� LVEDVHG�RQ�XQYHULILHG� UXPRU�DQG�JRVVLS�� 6XFK�ZDVWKH� SUHYDLOLQJ� SRLQW� RI� YLHZ�%XW� ZKHQ� ,� KDG� VWXGLHG� ILUVW�KDQG� PDWHULDOVDQG� VHULRXV� 8)2� OLWHUDWXUH�� ,� EHFDPH� FRQYLQFHGWKDW� WKLV� RSLQLRQ� ZDV� IDU� IURP� EHLQJ� FRUUHFW�$OWKRXJK�PRVW� 8)2� VLJKWLQJV� DUH� GHILQLWHO\� GXHWR� XQXVXDO� QDWXUDO� SKHQRPHQD� DQG� WHFKQLFDO� H[�SHULPHQWV�� WKHUH� H[LVWV� D�KXJH� VHW³OLWHUDOO\� WKRX�VDQGV³RI�LQIRUPDWLYH�UHSRUWV�QRW� IDOOLQJ�LQWR�WKLVFDWHJRU\� DQG� QHHGLQJ� VHULRXV� LQYHVWLJDWLRQ� DQGH[SODQDWLRQ�� 7KHUH� DUH� DPRQJ� 8)2� ZLWQHVVHVPDQ\� SHRSOH�� ZRUWK\� RI� UHVSHFW� DQG� WUXVW� DQGKDYLQJ� JRRG� SURIHVVLRQDO� NQRZOHGJH�� 7KHVH� DUHVFLHQWLVWV��HQJLQHHUV��SK\VLFLDQV��WHDFKHUV��PLOLWDU\DQG� FLYLOLDQ� SLORWV�� VHDPHQ�� DQG� RWKHU� FRPSHWHQWSHUVRQV�� 8)2V� ZHUH� QRW� RQO\� YLVXDOO\� REVHUYHG�EXW� LQ� VRPH� FDVHV� GHWHFWHG� ZLWK� WKH� KHOS� RIUDGDUV��SKRWR�� DQG�FLQH�FDPHUDV��6RPH�8)2�SKR�WRJUDSKV�KDYH�EHHQ�WKRURXJKO\�H[DPLQHG�E\�VSH�FLDOLVWV� ZKR� UXOHG� RXW� DQ\� SRVVLELOLW\� RI� IRUJHU\�EXW� FRXOG� QRW� LGHQWLI\� WKH� REMHFWV� RU� SKHQRPHQDFDSWXUHG� RQ� WKH� ILOP�� %HVLGHV� ORZ�TXDOLW\� SXEOL�FDWLRQV�� WKHUH� H[LVWV� D� VHULRXV� OLWHUDWXUH� RQ�8)2V�PRQRJUDSKV� DQG� SDSHUV� ZULWWHQ� E\� UHFRJQL]HGVFLHQWLVWV�+DYLQJ� UHDOL]HG� DOO� WKLV�� ,� WULHG� WR� DWWUDFW� WKHDWWHQWLRQ� RI� P\� FROOHDJXHV� WR� WKH� 8)2� SUREOHP�2Q� )HEUXDU\� ���� ������ ,� DGGUHVVHG� D� PHHWLQJ� RIWKH�&HQWUDO�&RXQFLO�RI�WKH�$OO�8QLRQ�$VWURQRPLFDODQG� *HRGHWLFDO� 6RFLHW\�� DW� ZKLFK� ´GLUHFWLYHµVSHHFKHV� RQ� WKH� 8)2� TXHVWLRQ� ZHUH� PDGH� H[�SUHVVLQJ�P\�YLHZSRLQW��$ODV�� ,�PXVW� FRQIHVV� WKDWDOO� P\� DWWHPSWV� WR� FKDQJH� WKH� PLQGV� RI� P\FROOHDJXHV� KDYH� IDLOHG�� $W� WKDW� WLPH� �WKH� ����·V�,� SDUWLFLSDWHG� LQ� WKH�ZRUN� RI� EXLOGLQJ� WKH� ODUJHVW6RYLHW� UDGLR� WHOHVFRSH� 5$7$1²����� ZKLFK� LQ�YROYHG� D� FORVH� FROODERUDWLRQ� ZLWK� UHSUHVHQWDWLYHVRI� WKH� 3UHVLGLXP� RI� WKH� $FDGHP\� RI� 6FLHQFHV�� ,KDG� QR� RSSRUWXQLW\� WR� PHHW� ZLWK� WKH� $FDGHP\KHDGV� DQG� H[SODLQ� WR� WKHP� P\� YLHZV�� EXW� WULHGQRW� WR� PLVV� DQ\� RFFDVLRQ� IRU� WKDW� ZKHQ� PHHWLQJZLWK� PLG�OHYHO� DFDGHPLF� RIILFLDOV�� 7KHUHIRUH� LW� LVQR� ZRQGHU� WKDW� ZKHQ� WKH� $FDGHP\� RI� 6FLHQFHVUHFHLYHG� LQLWLDO� LQIRUPDWLRQ� IURP� .DUHOLD� DQG� RI�ILFLDO� LQTXLULHV� IURP� WKH� VWDWH� DXWKRULWLHV� RI� WKLVFRXQWU\�� ,�ZDV�GUDZQ� WR� FROOHFWLQJ�DQG�DQDO\]LQJWKH� LQFRPLQJ� PDWHULDO���� )LUVW� 5HSRUWV� IURP� 3HWUR]DYRGVN,Q� WKH� HYHQLQJ� RI� 6HSWHPEHU� ���� ������ ,� UHFHLYHGD� FDOO� IURP� )HOL[� <XULHYLFK� =LJHO�� ZLWK� ZKRP� ,PDLQWDLQHG� FORVH� UHODWLRQV� GXULQJ� D� FRXSOH� RI\HDUV�� DIWHU� ,� KDG� EHFRPH� LQWHUHVWHG� LQ� WKH� 8)2SUREOHP��+H� LQIRUPHG�PH� DERXW� D� VLQJXODU� SKH�QRPHQRQ� WKDW� KDG� EHHQ� REVHUYHG� RYHU� 3HWUR]D�YRGVN�� 7KH� VDPH� HYHQLQJ�� ,� ZDV� DOVR� FDOOHG� E\$�� 1�� 0DNDURY�� DQ� RIILFLDO� DW� WKH� 'HSDUWPHQW� RI*HQHUDO� 3K\VLFV� DQG� $VWURQRP\� �'*3$�� RI� WKH

8665� $FDGHP\� RI� 6FLHQFHV�� ZKR� WROG� PH� DERXWWKH�UHSRUWV�WKH\�KDG�UHFHLYHG��DQG�ZKR�SURSRVHGWR� DFTXDLQW� PH� ZLWK� WKH� PDWHULDOV�� 1H[W� GD\�6HSWHPEHU� ���� ,� SRVWSRQHG� DOO� SUHYLRXVO\� VFKHG�XOHG� EXVLQHVV� DQG� ZHQW� WR� WKH� '*3$�� 0DNDURYVKRZHG� PH� D� IHZ� UHSRUWV� IURP� 3HWUR]DYRGVN�7KH\�FDPH�E\�WHOHW\SH��EHLQJ�VHQW�E\�WKH�'LUHFWRURI� WKH� 3HWUR]DYRGVN�+\GURPHWHRURORJLFDO�2EVHU�YDWRU\� <�� $�� *URPRY�� 7KXV�� WKH\� KDG� DQ� RIILFLDOVWDWXV�� ZKDW� ZDV� UDWKHU� XQXVXDO� LQ� LWVHOI�� 7KHVDPH�GD\��WKHUH�DSSHDUHG�LQ�OHDGLQJ�6RYLHW�QHZV�SDSHUV�� SXEOLVKHG� LQ� 0RVFRZ�� UHSRUWV� DERXW� WKHVWUDQJH� SKHQRPHQRQ� WKDW� KDG� EHHQ� VHHQ� LQ3HWUR]DYRGVN�1H[W� GD\V�� WKH� UHSRUWV� FRQWLQXHG� WR� DUULYH�0DNDURY� SKRQHG� <��$��*URPRY� LQ� 3HWUR]DYRGVNDQG� 1�� 3�� 0LORY� �WKH� FRUUHVSRQGHQW� RI� WKH� 7HOH�JUDSK� $JHQF\� RI� WKH� 6RYLHW� 8QLRQ³7$66³LQWKH� .DUHOLDQ� $XWRQRPRXV� 5HSXEOLF�� DQG� DVNHGWKHP� WR� VHQG� LQ� DOO� WKH� PDWHULDOV� WKDW� WKH\� KDGDERXW� WKLV� FDVH�� $OVR� KH� FRQGXFWHG� VRPH� QHJR�WLDWLRQV�ZLWK� WKH� SUHVV�� 7KHUH� LV� QR� TXHVWLRQ� WKDWKH� ZDV� H[FLWHG� DQG� YHU\� LQWHUHVWHG� LQ� WKH� HYHQW�$W� WKH� VDPH� WLPH�� KH� ZRXOG� VXUHO\� QHYHU� KDYHWDNHQ� WKH� OLEHUW\� WR� RSHQO\� GLVSOD\� WKLV� LQWHUHVWZLWKRXW� DQ� H[SUHVV�SHUPLVVLRQ� RQ� WKH� SDUW� RI� KLVVXSHULRUV�� $QG� LI� KH� KDG� WDNHQ� VXFK� D� OLEHUW\�KH�ZRXOG�KDYH�EHHQ�LPPHGLDWHO\�SXW�LQ�KLV�SODFH�,�FDQQRW�VWDWH�WKDW�0DNDURY�ZDV�FKDUJHG�WR�VWXG\WKLV� TXHVWLRQ�� EXW� LW� LV� HYLGHQW� WKDW� WKH� KHDGV� RIWKH� 'HSDUWPHQW� ZHUH� ZHOO� LQIRUPHG� DERXW� WKHVLWXDWLRQ� DQG� �XS� WR� D� FHUWDLQ� WLPH�� GLG� QRWSUHYHQW� KLV� DFWLYLWLHV�7RJHWKHU� ZLWK� UHSRUWV� DERXW� WKH� SKHQRPHQRQRI� 6HSWHPEHU� ���� ������ UHSRUWV� ZHUH� DOVR� FRPLQJLQ�DERXW�XQXVXDO�VLJKWLQJV�WKDW�RFFXUUHG�RQ�RWKHUGD\V³SDUWLFXODUO\�� RQ� 6HSWHPEHU� ��� DQG� ���� :HKDG�JRW�VHYHUDO�UHSRUWV�DERXW�D�VWUDQJH�SKHQRPH�QRQ� WKDW� ZDV� REVHUYHG� RQ� 6HSWHPEHU� ��� LQ� WKH,YDQRYR� 5HJLRQ�� $FFRUGLQJ� WR� GDWD� REWDLQHG� E\)�� <�� =LJHO�� PDQ\� LQKDELWDQWV� RI� 3HWUR]DYRGVNZRNH� XS� RQ� WKH� QLJKW� RI� 6HSWHPEHU� ��²��� LQ� DVWDWH� RI� DQ[LHW\�� 7KLV� LPSRUWDQW� LQIRUPDWLRQ� UH�TXLUHG� YHULILFDWLRQ�,W� HPHUJHG� WKDW� WKH�SKHQRPHQRQ�RI� 6HSWHPEHU��� ZDV� REVHUYHG� E\� UHVHDUFK� ZRUNHUV� RI� D� JHR�SK\VLFDO� H[SHGLWLRQ� RI� WKH� /HQLQJUDG� %UDQFK� RIWKH�,QVWLWXWH�RI�7HUUHVWULDO�0DJQHWLVP�� ,RQRVSKHUHDQG�5DGLR�:DYH�3URSDJDWLRQ�RI� WKH�8665�$FDG�HP\� RI� 6FLHQFHV� �,=0,5$1�� QHDU� WKH� VHWWOHPHQWRI�/HKWD��.DUHOLD�� ,QIRUPDWLRQ�DOVR�FDPH� LQ�DERXWDQ� LRQRVSKHULF� VRXQGLQJ� H[SHULPHQW� WKDW� ZDVFRQGXFWHG� WKDW� QLJKW�� (YHQ� WKRXJK� WKH� DXWKRUVRI� WKLV� H[SHULPHQW� DGPLWWHG� WKDW� LWV� LQIOXHQFH� RQWKH� LRQRVSKHUH� FRXOG� QRW� JHQHUDWH� WKH� REVHUYHGHIIHFW��WKH�VNHSWLFV�IURP�WKH�'*3$�UHMRLFHG�JUHDWO\DW� WKLV� LQIRUPDWLRQ�,Q� JHQHUDO�� WKH� VLWXDWLRQ� UHPDLQHG� TXLWH� IDYRU�DEOH� IRU� VHULRXV� DQDO\VLV� RI� WKH� SUREOHP� DQG� ,GHFLGHG� WR� WDNH� WKLV� RSSRUWXQLW\� WR� ORRN� LQWRVRPH�ROG�8)2�REVHUYDWLRQV³LQ�SDUWLFXODU��D�YHU\
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LQWHUHVWLQJ� FDVH� ZKHQ� D� 8)2� KDG� EHHQ� VHHQ� E\D� JURXS� RI� VFLHQWLILF� ZRUNHUV� IURP� WKH� 5HVHDUFK,QVWLWXWH�RI�&LYLO�$YLDWLRQ� �5,&$���7KLV�KDSSHQHGGXULQJ� D� WHVW� IOLJKW� RQ� 'HFHPEHU� ��� ������ �,QIRU�PDWLRQ� DERXW� WKLV� FDVH� ZDV� NHSW� LQ� =LJHO·V� PD�WHULDOV��� ,� SUHSDUHG� DQ� RIILFLDO� OHWWHU� WR� WKH� 5,&$IURP� WKH� $FDGHP\� RI� 6FLHQFHV�2Q� 6HSWHPEHU� ��� ,� PHW� LQ� WKH� '*3$� ZLWK2UORY� �XQIRUWXQDWHO\�� ,� GR� QRW� UHPHPEHU� KLVQDPH�QRU�SDWURQ\PLF��ZKR�ZRUNHG�DW�WKH�6HFWLRQRI� $SSOLHG� 3UREOHPV� RI� WKH� 3UHVLGLXP� RI� WKH$FDGHP\�� 7KH� KHDGV� RI� WKH� 6HFWLRQ� FKDUJHG� KLPZLWK� SUHSDULQJ� D� UHSRUW� DERXW� WKH� SKHQRPHQRQ�1DWXUDOO\� HQRXJK�� ZH� EHJDQ� WDONLQJ� DERXW� RWKHUVLPLODU� FDVHV� RI� REVHUYDWLRQV� RI� DQRPDORXV� SKH�QRPHQD� �WKH� WHUP� ´8)2µ� LQ� DOO� VXFK� WDONV� ZDVEDVKIXOO\� DYRLGHG��� ,� VLQJOHG� RXW� IRU� KLP� D� IHZVLJKWLQJV� IURP� WKH� VHW� RI� 8)2� UHSRUWV� FROOHFWHGE\� )�� <�� =LJHO³LQFOXGLQJ� WKH� DERYH�PHQWLRQHGFDVH�RI�WKH�8)2�REVHUYDWLRQ�E\�WKH�5,&$�VFLHQWLILFZRUNHUV�� %HVLGHV�� ,� JDYH� KLP�PDWHULDOV� DERXW� WKH)UHQFK� RIILFLDO� 8)2� VWXG\� JURXS� *(3$1� WKDWKDG� EHHQ� HVWDEOLVKHG� DW� WKH� &HQWUH� 1DWLRQDOG·(WXGHV� 6SDWLDOHV�� WKH� )UHQFK� VSDFH� DJHQF\�� LQ7RXORXVH�1H[W�GD\��6HSWHPEHU�����KDYLQJ�RYHUFRPH�VRPHLQQHU� KHVLWDWLRQ�� ,� PHW� ZLWK� WKH� 'HSXW\� $FDGH�PLFLDQ�6HFUHWDU\� RI� WKH� '*3$� 9�� 9�� 0LJXOLQ�� D&RUUHVSRQGLQJ� 0HPEHU� RI� WKH� $FDGHP\� RI� 6FL�HQFHV� �KH� ZDV� DOVR� 'LUHFWRU� RI� ,=0,5$1��� WRGLVFXVV�ZLWK�KLP�WKH�VLWXDWLRQ�WKDW�KDG�GHYHORSHGLQ�WKH�3HWUR]DYRGVN�DIIDLU��0LJXOLQ�ZDV�H[WUHPHO\FLUFXPVSHFW�� EXW� DJUHHG� WR� VHQG� WKH� OHWWHU� WR� WKH0LQLVWU\� RI� &LYLO� $YLDWLRQ�� ZKDW� ZDV� DOVR� DQRQ�WUDGLWLRQDO� VWHS�� 6XEVHTXHQWO\� �DQG�� DV� LWVHHPV� WR� PH�� WR� KLV� GHILQLWH� GLVSOHDVXUH�� LW� ZDVKH� ZKR� ZDV� FKDUJHG� ZLWK� KHDGLQJ� ZRUN� RQ� WKHVWXGLHV�RI�DQRPDORXV�SKHQRPHQD�LQ�WKH�$FDGHP\RI� 6FLHQFHV�� LQ� WKH� IUDPHZRUN� RI� WKH� RIILFLDOO\DSSURYHG� VWDWH� SURJUDPV� 6HWND DQG� *DODNWLND�0HDQZKLOH�� WKRVH� SHRSOH� ZKR� ZHUH� LQYROYHG� LQWKLV� DIIDLU� EHFDPH� FRQYLQFHG� WKDW� WKH� 3HWUR]D�YRGVN� SKHQRPHQRQ� KDG� DWWUDFWHG� DWWHQWLRQ� ´DWWKH� YHU\� WRSµ�� 6RPH� RIILFLDOV� KLQWHG� WKDW� WKHUHKDG� EHHQ� DQ� LQTXLU\� IURP� D� PHPEHU� RI� WKH3ROLWEXUR� RI� WKH� &HQWUDO� &RPPLWWHH� RI� WKH� &RP�PXQLVW� 3DUW\� RI� WKH� 8665³DOWKRXJK� QR� QDPHZDV� HYHU� PHQWLRQHG�� 7KH� VXEVHTXHQW� GHYHORS�PHQW� RI� HYHQWV� GHPRQVWUDWHG� WKDW� VRPH� OHWWHU� RILQTXLU\�GLG�LQ�IDFW�UHDFK�WKH�$FDGHP\�RI�6FLHQFHV�,W� LV� QRW� D� PHUH� FKDQFH� WKDW� WKH� 3UHVLGHQW� RI� WKH$FDGHP\�� $FDGHPLFLDQ� $�� 3�� $OH[DQGURY�� KDGWR� WDNH� XS� WKLV� TXHVWLRQ� SHUVRQDOO\� �DJDLQ�� DV� LWVHHPV� WR� PH�� WR� KLV� HYLGHQW� GLVSOHDVXUH��1RZ� WKDW� ,� DP� WKLQNLQJ� WKLV� RYHU� DQG� FRP�SDULQJ� VRPH� IDFWV�� LW� DSSHDUV� WR� PH� PRUH� DQGPRUH� FOHDU� WKDW� WKH� LQTXLU\�PD\� KDYH� RULJLQDWHGIURP�<XUL\�9ODGLPLURYLFK�$QGURSRY��,W� LV�NQRZQWKDW� LQ� KLV� \RXWK� $QGURSRY� UHVLGHG� LQ� .DUHOLD�,Q� WKH� \HDUV� RI� WKH� *UHDW� 3DWULRWLF� :DU�� EHLQJWKH�)LUVW�6HFUHWDU\�RI� WKH�.DUHOLDQ�5HJLRQDO�&RP�

PLWWHH� RI� WKH� <RXQJ� &RPPXQLVW� /HDJXH�� KHKHDGHG� WKH� JXHULOOD� PRYHPHQW� LQ� WKH� RFFXSLHGWHUULWRU\� RI� .DUHOLD�� 3UREDEO\�� .DUHOLD� ZDV� FORVHWR� KLV� KHDUW�� ,W� VHHPV� TXLWH� XQGHUVWDQGDEOH� WKDW�KDYLQJ� UHDG� LQ� WKH� QHZVSDSHUV� �RU� KDYLQJ� RE�WDLQHG� WKLV� LQIRUPDWLRQ� WKURXJK� KLV� RZQ� RIILFLDOFKDQQHOV�� DERXW� WKH� 3HWUR]DYRGVN� SKHQRPHQRQ�$QGURSRY� FRXOG� WDNH� DQ� LQWHUHVW� LQ� WKLV� HYHQWDQG� ZLVK� WR� NQRZ� ZKDW� LW� ZDV�� 2Q� WKH� RWKHUKDQG�� WKH� MXQLRU� H[HFXWLYHV� FRXOG� QRW� DFW� RQ� WKHLQFHQWLYHV� RI� WKH� KLJKHU� DXWKRULWLHV� DQG� WKH\VLPSO\� VHW� PDWWHUV� PRYLQJ� YLD� XVXDO� FKDQQHOV�FHUWDLQO\�QRW� RQO\�YLD� WKH�$FDGHP\�RI� 6FLHQFHV��2I� FRXUVH�� WKLV� LV� MXVW� D� K\SRWKHVLV�� %XW� DQ\ZD\�WKLV� OHWWHU� RI� LQTXLU\�SURYHG� WR�EH�YHU\� IDYRUDEOHIRU� WKH� IXUWKHU�GHYHORSPHQW�RI� HYHQWV�� ,W� DSSHDUVWR� PH� WKDW� E\� WKDW� WLPH� VRPH� SDUW� RI� WKH� VWDWHEXUHDXFUDF\� KDG� EHFRPH� VOLJKWO\� LUULWDWHG� E\� WKHLGHRORJLFDO�EDQ�RQ�8)2�VWXGLHV��,Q�WKH�DWPRVSKHUHDQG�VSDFH��DV�ZHOO�DV�GXULQJ�XQGHUJURXQG�QXFOHDUWHVWV�� VSHFLDOLVWV� PHW� ZLWK� VWUDQJH� SKHQRPHQD�� ,WZDV� RQO\� GXH� WR� D� KHDOWK\� SUDJPDWLF� LQWHUHVWWKDW� WKHVH� VSHFLDOLVWV� GHPDQGHG� D� UDWLRQDO� H[SOD�QDWLRQ� IRU� WKHP�� %XW� WKH� WUDGLWLRQDO� ELDV�� LQWHQ�VLILHG� LQ� WKLV� FRXQWU\� E\� LGHRORJLFDO� VXSSRUW�DOORZHG� QR� PHDQV� WR� FRQGXFW� VHULRXV� VWXGLHV� LQWKLV� ILHOG�2Q� 6HSWHPEHU� ��� 0DNDURY� SKRQHG� PH� DQGLQYLWHG� WR� FRPH� WR� WKH�'*3$��7KHUH�KH� VDLG� WKDWZH� KDG� WR� ZULWH� D� PHPRUDQGXP� DERXW� WKH3HWUR]DYRGVN� HYHQW� IRU� VRPH� KLJK� DXWKRULWLHV�:KLFK� DXWKRULWLHV� QHHGHG� WKLV� LQIRUPDWLRQ�� KHGLG�QRW� H[SODLQ�� EXW� ,� JDLQHG� WKH� LPSUHVVLRQ� WKDWWKH� UHTXHVW� KDG� EHHQ� VHQW� QRW� WKURXJK� WKH� RIILFHRI� WKH� 3UHVLGHQW� RI� WKH�$FDGHP\� RI� 6FLHQFHV�� EXWYLD� WKH� 6HFWLRQ� RI� $SSOLHG� 3UREOHPV�� 1H[W� GD\�RQ� )ULGD\�� ZH� PHW� RQFH� DJDLQ� ZLWK� WKH� 6HFWLRQVWDII��,�SURPLVHG�WR�SUHSDUH�WKH�PHPR�E\�0RQGD\�%\� WKDW� WLPH�� LW� EHFDPH� FOHDU� WKDW� XQXVXDOSKHQRPHQD� ZHUH� REVHUYHG� RQ� 6HSWHPEHU� ��� QRWRQO\� LQ� 3HWUR]DYRGVN�� EXW� DOVR� LQ� WKH� FLW\� RI/HQLQJUDG�� VRPH� SDUWV� RI� WKH� /HQLQJUDG� 5HJLRQ�.DUHOLD�� DQG� )LQODQG�� :H� WULHG� WR� VXPPDUL]H� LQRXU� PHPRUDQGXP� WKH� GDWD� IURP� H\HZLWQHVV� UH�SRUWV� DQG� GLVFXVV� SRVVLEOH� LQWHUSUHWDWLRQV� RI� WKHSKHQRPHQRQ�� ,� KDYH� FRQVLGHUHG� WKUHH� ORJLFDOO\DFFHSWDEOH� K\SRWKHVHV�� RQH� REMHFW� IOHZ� VXFFHV�VLYHO\� RYHU� GLIIHUHQW� SRLQWV� RI� REVHUYDWLRQ� DW� DUHODWLYHO\� ORZ� DOWLWXGH�� RQH� REMHFW� IOHZ� RYHU� WKHZKROH� UHJLRQ� DW� D� KLJK� DOWLWXGH� �ZKLFK� PDGH� LWSRVVLEOH� WR� VHH� LW� VLPXOWDQHRXVO\� IURP� DOO� WKHVHSRLQWV� RI� REVHUYDWLRQ��� D� IHZ� VLPLODU� REMHFWV� IOHZRYHU� GLIIHUHQW� VSRWV� PRUH� RU� OHVV� FRQFXUUHQWO\�7KH� ILUVW�K\SRWKHVLV�ZDV� UHMHFWHG�DV�FRQWUDGLFWLQJREVHUYDWLRQDO�GDWD��DQG�LW�ZDV�WKH�WKLUG�K\SRWKHVLVWKDW� ZDV� FRQVLGHUHG� DV� SUHIHUDEOH�,W� ZDV� DOVR� QHFHVVDU\� WR� H[DPLQH� ZKHWKHU� RUQRW� WKHUH� H[LVWHG� DQ\� FRQQHFWLRQ� EHWZHHQ� WKHREVHUYHG� SKHQRPHQD� DQG� WKH� ODXQFKLQJ� RI� WKHVDWHOOLWH�.RVPRV²��� IURP� WKH�PLOLWDU\� ODXQFK� VLWHQHDU� 3OHVHWVN�� WKDW� RFFXUUHG�DW� ��$0� RQ� 6HSWHP�
5,$3��%XOOHWLQ��������9RO�����1R����� �



EHU�����/DWHU�RQ��VRPH�IRUHLJQ�DXWKRUV�FRPSOHWHO\DVVRFLDWHG� WKH� 3HWUR]DYRGVN� SKHQRPHQRQ� ZLWKWKH� ODXQFKLQJ� RI�.RVPRV²����� &HUWDLQ� 6RYLHW� VSH�FLDOLVWV� ZHUH� DOVR� LQFOLQHG� WR� WKLV� YDULDQW� IURPWKH� YHU\� EHJLQQLQJ� RI� LQYHVWLJDWLRQV�� 7KH� ODXQFKVLWH� ZDV� WKHQ� UHJDUGHG� DV� D� VHFUHW� RQH�� ZKLFKJUHDWO\� FRPSOLFDWHG� WKH� VLWXDWLRQ��SUHYHQWLQJ�DQ\UHIHUHQFH� WR� LW� LQ� SDSHUV� ODFNLQJ� D� QHFHVVDU\VWDPS� RI� DXWKRUL]DWLRQ�� ,Q� WKH� PHPRUDQGXP�HYHQ� WKRXJK� LW� ZDV� VHQW� ´WR� WKH� WRSµ� DFFRUGLQJWR� DQ� RIILFLDO� RUGHU�� 3OHVHWVN�ZDV� QRW� PHQWLRQHG�VLQFH� WKH� GRFXPHQW� GLG� QRW� KDYH� D� VHFUHF\� FODV�VLILFDWLRQ�+HUH�,�ZRXOG�RQO\�OLNH�WR�QRWH� WKDW� WKH�VDWHOOLWHZDV� VXFFHVVIXOO\� LQVHUWHG� LQWR� RUELW�� ZKHUHDV� WKHSKHQRPHQD� REVHUYHG� LQ� .DUHOLD� DQG� QHDUE\ORRNHG�UDWKHU�OLNH�WKH�UHHQWU\�LQWR�WKH�DWPRVSKHUHDQG� EXUQLQJ� RI� D� VSHQW� URFNHW� VWDJH� RU� DUWLILFLDOVDWHOOLWH³DV�� E\� WKH� ZD\�� ZDV� QRWHG� LQ� D� MRXU�QDOLVWLF�FRPPHQWDU\�IURP�+HOVLQNL��:H�GHVFULEHG�KRZHYHU�� LQ� WKH� PHPRUDQGXP� D� IHZ� GHWDLOV� QRWILWWLQJ� WKH� VDWHOOLWH� YHUVLRQ�� $PRQJ� WKHP� WKHUHZDV�� LQ�SDUWLFXODU�� WKH�ZHVWHUO\�FRPSRQHQW�RI� WKHREMHFW·V�YHORFLW\�SHUFHLYHG�E\� VRPH�H\HZLWQHVVHV�LQFOXGLQJ� UHVHDUFK� ZRUNHUV� IURP� WKH� /HQLQJUDGEUDQFK� RI� ,=0,5$1�� $W� WKDW� WLPH� ,� UHPDLQHG� DV\HW�XQDZDUH�RI�WKH�REVHUYDWLRQV�RI�PHWHRURORJLVWVDW�WKH�6RUWDYDOD�+\GURPHWHRURORJLFDO�6WDWLRQ�ZKRVDZ� WKH� REMHFW� PRYH� VZLIWO\� IURP� QRUWK�HDVW� WRVRXWK�ZHVW�� WKDW� LV� LQ� D� GLUHFWLRQ� RSSRVLWH� WR� WKHVDWHOOLWH� PRWLRQ�� ,QIRUPDWLRQ� DERXW� WKLV� REVHUYD�WLRQ� DSSHDUHG� LQ� D� ORFDO� 6RUWDYDOD� QHZVSDSHU�.UDVQR\H� =QDP\D�� RQO\� RQ� 2FWREHU� ��� �����,Q� WKH� ILQDO� VHFWLRQ� RI� WKH� PHPRUDQGXP� �WKHOHQJWK� RI� WKH� ODWWHU� ZDV� DERXW� VHYHQ� W\SHZULWWHQSDJHV�� LW� ZDV� UHFRPPHQGHG� WR� FUHDWH�� LQ� WKHIUDPHZRUN� RI� WKH�8665�$FDGHP\�RI� 6FLHQFHV�� RUWKH� 6WDWH�&RPPLWWHH� RQ� 6FLHQFH� DQG� 7HFKQRORJ\�D� VSHFLDO� FHQWHU� DLPHG� DW� FROOHFWLRQ� DQG� H[DPL�QDWLRQ� RI� WKH� SHUWLQHQW� LQIRUPDWLRQ�� $V� D� SUH�OLPLQDU\�� ,� SURSRVHG� WR� EHJLQ� E\� HVWDEOLVKLQJ� DVWXG\�JURXS� WKDW�FRXOG�DQDO\]H�H[LVWLQJ�GDWD�DQGSUHSDUH� UHFRPPHQGDWLRQV� IRU� IXWXUH�ZRUN��:KDWKDV� KDSSHQHG� WR� WKH� PHPRUDQGXP�� ,� GR� QRWNQRZ�� 0RVW� OLNHO\�� LW� ZDV� XVHG� DV� ZRUNLQJ� PD�WHULDO� ZKHQ� DQRWKHU� GRFXPHQW� PHDQW� IRU� WKHKLJKHU� 6RYLHW� DXWKRULWLHV� ZDV� SUHSDUHG�� ,Q� SDU�WLFXODU�� ,� GR� QRW� NQRZ� ZKDW� ZDV� WKH� IDWH� RI� P\SURSRVDOV�� %XW� DW� OHDVW� RQH� RI� WKHP� KDV� EHHQLPSOHPHQWHG�� HYHQ� LI� LQ� SDUW�� GH� IDFWR� LQ� WKH'*3$�WKHUH�H[LVWHG�D�VWXG\�JURXS�RQ�DQRPDORXVSKHQRPHQD�WKDW�LQFOXGHG�P\VHOI��$��1��0DNDURY�DQG� DOVR� ,�� *�� 3HWURYVND\D� �D� VFLHQWLVW� IURP� WKH5$7$1²���� JURXS� WKDW� ,� FRQWLQXHG� WR� UXQ����� 0HHWLQJ� DW� WKH� ,QVWLWXWH� RI� 6SDFH� 6WXGLHV,Q�2FWREHU�� UHSRUWV� IURP�3HWUR]DYRGVN� DQG�RWKHUSODFHV� ZHUH� VWLOO� FRPLQJ� LQ�� 0RVW� RI� WKHP� ZHUHJDWKHUHG� DQG� VHQW� WR� XV� ZLWK� WKH� KHOS� RI1�� 3�� 0LORY� DQG� <�� $�� *URPRY�� $W� ODVW�� ,� FRXOGFDOO� WKHP� GLUHFWO\� IURP� P\� RIILFH� WHOHSKRQH�,�� *�� 3HWURYVND\D�� ZKR� KDSSHQHG� WR� ZLWQHVV� DOO

WKHVH� DFWLYLWLHV�� VRRQ� YROXQWDULO\� MRLQHG� LQ� WKHZRUN� RI� FROOHFWLQJ� DQG� DQDO\]LQJ� WKH� GDWD�� 7KHQVKH� DOVR� EURXJKW� LQWR� WKLV� ZRUN� KHU� KXVEDQG'�� $�� 0HQ·NRY�� DQ� HQJLQHHU�SK\VLFLVW� IURP� WKH0RVFRZ�3K\VLFDO�(QJLQHHULQJ�,QVWLWXWH��,�ZDV�DOVRDVVLVWHG� E\� P\� ZLIH�� 1HOOL� .KDFKLNRYQD� 0DUWL�URV\DQ�� +HU� QDPH� ZDV� QHYHU� PHQWLRQHG� LQ� RXURIILFLDO� UHSRUWV�� EXW� KHU� DVVLVWDQFH� ZDV� PRVW� LQ�YDOXDEOH�/LWWOH� E\� OLWWOH�� D� JHQHUDO� SLFWXUH� RI� WKH� SKH�QRPHQRQ� ZDV� FODULI\LQJ�� EXW� PDQ\� GHWDLOV� VWLOOUHPDLQHG� YDJXH�� 6RPH� GDWD� ZHUH� PXWXDOO\� FRQ�WUDGLFWRU\�� &HUWDLQO\�� LW� ZRXOG� KDYH� EHHQ� HDV\HQRXJK� WR�REWDLQ�D�FRQVLVWHQW�SLFWXUH�E\�UHMHFWLQJFHUWDLQ� UHSRUWV�� EXW� ZH� KDG� QR� JRRG� UHDVRQ� WR´HGLWµ� RXU� GDWD� VHW� LQ� VXFK� D� ZD\�7KH� JHRJUDSKLFDO� UHJLRQ� RI� REVHUYDWLRQV� ZDVGHWHUPLQHG�ZLWK�FRQILGHQFH��LW�LQFOXGHG�WKH�QRUWK�ZHVWHUQ� SDUW� RI� WKH� 8665� �.DUHOLD�� /HQLQJUDGDQG� 3VNRY� 5HJLRQV�� DQG� WKH� %DOWLF� UHSXEOLFV��� DVZHOO� DV� )LQODQG�� 7KHUH� DOVR� FDPH� UHSRUWV� DERXWVRPH� OXPLQRXV� REMHFWV� REVHUYHG� IURP� DLUSODQHVLQ�%\HORUXVVLD�DQG�QHDU�0RVFRZ��EXW� LW�UHPDLQHGXQNQRZQ� WR� ZKDW� H[WHQW� WKHVH� HYHQWV� FRXOG� EHDVVRFLDWHG� ZLWK� WKH� PDLQ� SKHQRPHQRQ�� %\� DQGODUJH�� LW� ZDV� WKH� QRUWK�ZHVW� ZKHUH� WKH� VLJKWLQJVZHUH� JURXSHG�� DW� OHDVW� LI� ZH� UHVWULFWHG� RXUVHOYHVWR� WKH� JURXQG�EDVHG� REVHUYDWLRQV�$V�IRU�WKH�WHPSRUDO�FKDUDFWHULVWLFV�RI�WKH�HYHQWV�WKH\�ZHUH�PRUH� DPELJXRXV�� 7KH�ZKROH� GXUDWLRQRI� WKH� LQFLGHQW³WKDW� LV�� WKH� WLPH� LQWHUYDO�� GXULQJZKLFK� XQXVXDO� OLJKW� HIIHFWV� ZHUH� REVHUYHG� DWYDULRXV� ORFDWLRQV³ZDV� DERXW� WKUHH� KRXUV�� IURP��$0�WR���$0�0RVFRZ�WLPH��7U\LQJ�WR�VRPHKRZV\VWHPL]H�WKH�HYHQWV��ZH�KDYH�GLVWLQJXLVKHG�WKUHHSKDVHV� RI� WKH� SKHQRPHQRQ�� 7KH� ILUVW� RQH� WRRNWKH�SHULRG� RI� WLPH� DSSUR[LPDWHO\� IURP� ��$0� WLOO�� $0�� WKH� VHFRQG� �PDLQ�� SKDVH� EHJDQ� DW� ����� RU����� DQG� ODVWHG� ��²��� PLQXWHV�� WKH� WKLUG� SKDVHODVWHG�DSSUR[LPDWHO\�IURP�����²�����WLOO�GD\EUHDN�'XULQJ� WKH� ILUVW� SKDVH�� WKHUH� ZDV� REVHUYHG� LQVHYHUDO� SODFHV�� DW� GLIIHUHQW� PRPHQWV�� D� IOLJKW� RIRQH�RU�VHYHUDO�OXPLQRXV�ERGLHV��'XULQJ�WKH�VHFRQGSKDVH�� DW� DOO� WKH� VLWHV�� SUDFWLFDOO\� VLPXOWDQHRXVO\�D� OXPLQRXV� REMHFW� ZDV� VHHQ� WR� DSSHDU� DQG� DVHPL�WUDQVSDUHQW� VKHOO�GHYHORSHG�DURXQG� LW��7KHQWKH�VKHOO�HYROYHG�LQWR�D�´UDGLDQWµ�RU�´MHWµ�VWUXFWXUHRI� EHQW� ´UD\Vµ� DQG� VXEVHTXHQWO\� WKH� REMHFW� IOHZDZD\� DW� DQ� DQJOH� RI� DSSUR[LPDWHO\� ����� WR� WKHGLUHFWLRQ�RI�SUHYLRXV�PRYHPHQW��7KH� WKLUG�SKDVHZDV� FKDUDFWHUL]HG� E\� D� VWDEOH� JORZ� QHDU� WKHKRUL]RQ� WKDW� ODVWHG�� DV� VDLG� DERYH�� XQWLO� GDZQ�6LQFH� WKH� VHFRQG� SKDVH� RI� WKH� SKHQRPHQRQZDV�VHHQ�DW�HYHU\�SODFH�RI�REVHUYDWLRQ�SUDFWLFDOO\VLPXOWDQHRXVO\�� LW� ZRXOG� KDYH� EHHQ� WHPSWLQJ� WRLQWHUSUHW� LW� DV� VLPXOWDQHRXV� REVHUYDWLRQV� RI� RQHREMHFW�� ,Q� WKLV� FDVH�� WKH� DOWLWXGH� RI� WKH� REMHFWZRXOG� KDYH� WR� KDYH� EHHQ� QRW� OHVV� WKDQ� ���NLORPHWHUV��,W�ZDV�KRZHYHU�LPSRVVLEOH�WR�FRQVWUXFWD�VHOI�FRQVLVWHQW�VSDWLDO�PRGHO�RI�WKH�SKHQRPHQRQ�GDWD� REWDLQHG� DW� GLIIHUHQW� SODFHV�ZHUH� DJDLQ�PX�
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WXDOO\� FRQWUDGLFWRU\�� ,W� UHPDLQHG� WR� DVVXPH� WKDWWKH� VHFRQG� SKDVH� GLG� LQYROYH�� DIWHU� DOO�� VHYHUDOREMHFWV�� ,Q� VRPH� FDVHV� WKH� H\HZLWQHVVHV�GLG�PHQ�WLRQ� VHYHUDO� REMHFWV� TXLWH� GHILQLWHO\�7U\LQJ� WR� GHWHUPLQH� WKH� DOWLWXGH�� DW� ZKLFK� WKHVHFRQG� SKDVH� RI� WKH� SKHQRPHQRQ�ZDV� JRLQJ� RQ�ZH� GLG� QRW� FRPH� WR� DQ� XQDPELJXRXV� VROXWLRQHLWKHU�� 2Q� WKH� RQH� KDQG�� DV� ZDV� VDLG� DERYH�� WRREVHUYH� WKH� REMHFW� VLPXOWDQHRXVO\� DW� DOO� WKH� VLWHV�LWV� DOWLWXGH� PXVW� KDYH� EHHQ� PRUH� WKDQ� ���� NP�EHWWHU� VWLOO� LI� PRUH� WKDQ� ����� NP�� 2Q� WKH� RWKHUKDQG�� DW� VRPH� SODFHV� WKH� JORZ� ZDV� VHHQ� EHORZFORXGV��7KHRGROLWH�PHDVXUHPHQWV�LQ�3HWUR]DYRGVNJDYH� WKH� DOWLWXGH� RI� WKH� REMHFW� DV� DERXW� VL[� NLOR�PHWHUV�� 7KHUH� DSSHDUHG� DQ� LPSUHVVLRQ� WKDW� WKHVHGLIILFXOWLHV� ZHUH� GXH� WR� WKH� VXSHULPSRVLWLRQ� RIGLIIHUHQW�HIIHFWV�SURYRNHG�E\�WKH�VDPH�RU�GLIIHUHQWFDXVHV�� %HVLGHV�� LQ� D� QXPEHU� RI� SODFHV� WKH� H\H�ZLWQHVVHV� VDZ� DQ� DXURUD� ERUHDOLV� �ERWK� EHIRUHDQG� GXULQJ� WKH� PDLQ� SKDVH��2Q� 2FWREHU� �� ,� ZDV� XQH[SHFWHGO\� FDOOHG� IURPWKH�'HSDUWPHQW� RI�0HFKDQLFV� DQG�*XLGDQFH�6\V�WHPV�� DQG�ZDV� LQYLWHG�� RQ�EHKDOI� RI�$FDGHPLFLDQ%�� 1�� 3HWURY�� WKH� $FDGHPLFLDQ�6HFUHWDU\� RI� WKH'HSDUWPHQW��WR�FRPH�DQG�WDON�ZLWK�KLP��,�DUULYHGE\� WD[L�� EXW� GLG� QRW� PHHW� ZLWK� 3HWURY�� E\� WKHWLPH� ,� KDG� REWDLQHG�P\� SDVV� WR� FRPH� LQ� KH� KDGDOUHDG\� OHIW�� ,� ZDV� UHFHLYHG� E\� WKH� /HDUQHG� 6HF�UHWDU\� RI� WKH� 'HSDUWPHQW� 9�� 1�� 3RWDSRY�� $V� LWWXUQHG� RXW�� %�� 1�� 3HWURY� KDG� GLVFXVVHG� WKH3HWUR]DYRGVN� SUREOHP� ZLWK� WKH� 3UHVLGHQW� RI� WKH$FDGHP\� RI� 6FLHQFHV�� ,Q� UHVXOW�� LW� ZDV� GHFLGHGWR�GUDZ� LQWR� WKLV�ZRUN�� LQ�DGGLWLRQ� WR� WKH�'*3$�DOVR�WKH�'HSDUWPHQW�RI�0HFKDQLFV��7KLV�ZDV�JRRGQHZV� LQGHHG�� $V� GLVWLQFW� IURP� WKH� SRVLWLRQ� RIWKH� '*3$� KHDGV�� ZKR� ZHUH� H[WUHPHO\� FDXWLRXV�DV� LW� VHHPV� WR�PH��WR� WKH�GHWULPHQW�RI� WKH�ZRUN��WKDW� RI� %��1�� 3HWURY�ZDV�PRUH� FRQVWUXFWLYH�� 6XE�VHTXHQWO\�� ,� DWWHQGHG� VHYHUDO� PHHWLQJV�� LQ� ZKLFK%��1��3HWURY�SDUWLFLSDWHG��DQG�FRXOG�VHH� WKLV�ZLWKP\�RZQ�H\HV��+HUH� LV�RQH�FKDUDFWHULVWLF�H[DPSOH�-XVW� ZKHQ� WKH� 3HWUR]DYRGVN�FRQQHFWHG� HYHQWVZHUH� GHYHORSLQJ� �RU� PD\EH� D� OLWWOH� EHIRUH��� WKH$FDGHP\� RI� 6FLHQFHV� REWDLQHG� DQ� RIILFLDO� OHWWHUIURP� WKH� 0LQLVWU\� RI� )RUHLJQ� $IIDLUV� FRQFHUQLQJWKH� VXSSRVHG� GLVFXVVLRQ� RI� WKH� 8)2� SUREOHP� DWWKH� *HQHUDO� $VVHPEO\� RI� WKH� 2UJDQL]DWLRQ� RI8QLWHG�1DWLRQV�� )URP� WKH� RIILFH� RI� WKH� 3UHVLGHQWWKH�OHWWHU�ZDV�SDVVHG�WR�D�FRQVXOWDQW�ZKR�XVXDOO\UHSOLHG� WR� WKH� OHWWHUV� RI�8)2�ZLWQHVVHV� WKDW�ZHUHIURP� WLPH� WR� WLPH� UHFHLYHG� E\� WKH� $FDGHP\�:KHQ� %RULV� 1LNROD\HYLFK� 3HWURY� UHDG� WKH� SUH�SDUHG� UHSO\�� KH� FRQVLGHUHG� LW� DV� DEVROXWHO\� XQ�VDWLVIDFWRU\� �WRR� IOLPV\�� DQG� VXJJHVWHG� WKDW� ,SUHSDUH� D� PRUH� EDODQFHG� UHSO\�� ,� LPPHGLDWHO\ZURWH� D� GUDIW� IRU� VXFK� D� UHSO\�� EXW� LW� VHHPV� WKDW$�� 3�� $OH[DQGURY� JRW� LW� WRR� ODWH� DQG� LW� ZDV� WKHHDUOLHU� YDULDQW� WKDW� ZDV� DIWHU� DOO� VHQW� WR� WKH0LQLVWU\� RI� )RUHLJQ� $IIDLUV�:KHQ� WKH� 'HSDUWPHQW� RI� 0HFKDQLFV� MRLQHG� LQZLWK�WKH�ZRUN�RQ�WKH�3HWUR]DYRGVN�SKHQRPHQRQ�

LW� ZDV� GHFLGHG� WR� FRQGXFW� D� MRLQW� PHHWLQJ� RI� DOOWKH� SDUWLFLSDQWV�� ,W� ZDV� KHOG� RQ� 1RYHPEHU� �������� DW� WKH� ,QVWLWXWH� RI� 6SDFH� 6WXGLHV� �,66�� RIWKH�8665�$FDGHP\�RI�6FLHQFHV��7KH�PHHWLQJ�ZDVDWWHQGHG�E\� VXFK� KLJK�'*3$�RIILFLDOV� DV�'HSXW\$FDGHPLFLDQV�6HFUHWDULHV� 9�� 9�� 0LJXOLQ� DQG5�� =�� 6DJGHHY� �'LUHFWRU� RI� WKH� ,66��� DQG� DOVR3URIHVVRU� *�� 6�� 1DULPDQRY�� ,66� 'HSXW\� 'LUHFWRU�*HRUJL\�6WHSDQRYLFK�1DULPDQRY�� D�PDQ�RI�QREOHVRXO�� KDV� PDGH� JUHDW� HIIRUWV� WR� PDNH� SRVVLEOHVHULRXV� 8)2� VWXGLHV� DW� WKH� JRYHUQPHQWDO� OHYHO�$PRQJ� WKH� ,66� VFLHQWLILF� ZRUNHUV� WKHUH� ZDV� 'U�1�� 6�� .DUGDVKHY�� D� &RUUHVSRQGLQJ� 0HPEHU� RIWKH�$FDGHP\��8QIRUWXQDWHO\�� ,� GR� QRW� UHPHPEHULI� 'U�� ,RVLI� 6�� 6KNORYVN\� DWWHQGHG� WKH� PHHWLQJ�,W� DSSHDUV� WKDW� WKHUH� ZDV� 'U�� $�� *�� 0DVHYLFKIURP� WKH� $VWURQRPLFDO� &RXQFLO� RI� WKH� $FDGHP\RI� 6FLHQFHV�� &HUWDLQO\�� WKH� PHHWLQJ� ZDV� DWWHQGHGE\� PHPEHUV� RI� WKH� '*3$�� 'HSDUWPHQW� RI� 0H�FKDQLFV�� DQG� 6HFWLRQ� RI� $SSOLHG� 3UREOHPV�� 7KHUHDOVR� FDPH� D� IHZ� PLOLWDU\� SHRSOH�� DPRQJ� WKHP&RORQHO�*HQHUDO� *�� 6�� /HJDVRY³D� YHU\� EULJKWDQG� LQWHOOLJHQW� PDQ�� ,I� ,� DP� QRW� PLVWDNHQ�� KHZDV� WKHQ�KROGLQJ� WKH�SRVW�RI� WKH�+HDG� �RU�&KDLU�PDQ"�� RI� WKH� 6FLHQWLILF�7HFKQLFDO� &RPPLWWHH� RIWKH� 8665� $QWL�$LUFUDIW� )RUFH�� 3UREDEO\�� WKHUHZHUH�UHSUHVHQWDWLYHV�RI�RWKHU�JRYHUQPHQWDO�ERGLHVDV� ZHOO�� ,� FDQQRW� UHFDOO� ZKR� WRRN� WKH� FKDLU� DWWKH� PHHWLQJ�7KH� SUHVHQW� DXWKRU� ZDV� JLYHQ� WKH� IORRU� WRDGGUHVV� WKH� PHHWLQJ�� %\� WKDW� WLPH� ZH� SUHSDUHGD�SUHOLPLQDU\�UHSRUW�RQ�WKH�GDWD�WKDW�KDG�EHFRPHNQRZQ� E\� 2FWREHU� ���� ,WV� FRQWHQW� ZDV� UHDG� RXWORXG�WR�WKH�DXGLHQFH��6LQFH�ZH�KDG�QR�H[SODQDWRU\K\SRWKHVLV�� ,� UHVWULFWHG� P\VHOI� WR� RXWOLQLQJ� WKHJHQHUDO�SLFWXUH�RI�WKH�SKHQRPHQRQ�DQG�SUHVHQWLQJWKH�YHU\�SUHOLPLQDU\�DQDO\WLFDO� UHVXOWV�� WKH�UHJLRQRI� REVHUYDWLRQV�� WLPH��RXWZDUG�DSSHDUDQFH� RI� WKHSKHQRPHQRQ�� QXPEHU� RI� REMHFWV� DQG� VXSSRVHGDOWLWXGH� RI� WKHP�� )RU� GLIIHUHQW� YDULDQWV� RI� WKHREMHFW·V� VSDWLDO� SRVLWLRQ� WKHUH� ZHUH� HVWLPDWHG� LWVGLPHQVLRQV� DQG� WKH� DPRXQW� RI� HQHUJ\� UHOHDVHG�7KH� PDLQ� FRQFOXVLRQ� RI� WKLV� DQDO\VLV� PLJKW� EHIRUPXODWHG� UDWKHU� VLPSO\�� WKH� VFDOH� RI� WKH� SKH�QRPHQRQ�ZDV� WRR� ODUJH� WR� EH� H[SODLQHG� E\� WHFK�QLFDO� H[SHULPHQWV� RQ� VDWHOOLWH� RUELWV�� 3RVVLEO\�VRPH� VSDFH� IDFWRU� ZDV� LQYROYHG�� ZKRVH� QDWXUHUHPDLQHG� XQNQRZQ�$V� VDLG�DERYH�� FHUWDLQ�GDWD�ZHUH�FRQWUDGLFWRU\�,W� ZDV� YHU\� LPSRUWDQW� WR� ILQG� RXW� LI� WKHUH� ZDVVHHQ�RQO\�RQH�REMHFW� ORFDWHG�DW�D�VXIILFLHQWO\�KLJKDOWLWXGH�� RU� VHYHUDO� REMHFWV�� 1R� OHVV� LPSRUWDQWZDV� WR� GHWHUPLQH� WKH� DOWLWXGH�DW�ZKLFK� WKH� HYHQWWRRN� SODFH�� DQG� LWV� VSDWLDO� SRVLWLRQ�� )RU� WKDW� LWZDV� QHFHVVDU\� WR� REWDLQ� DGGLWLRQDO� GDWD� IURPYDULRXV�JRYHUQPHQWDO�ERGLHV�LQYROYHG�LQ�WHFKQLFDODFWLYLWLHV� LQ� WKH� DWPRVSKHUH� DQG� VSDFH�� DQG� FDU�U\LQJ� RXW� VXUYHLOODQFH� RI� QHDU�(DUWK� VSDFH�� 2IFRXUVH��VXFK�GDWD�FRXOG�EH�REWDLQHG�RQO\�WKURXJKRIILFLDO� FKDQQHOV�� 7KHUHIRUH�� LW� ZDV� QHFHVVDU\� WRFUHDWH� DQ� LQWHUGHSDUWPHQWDO� FRPPLVVLRQ� VSHFLDOO\
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DXWKRUL]HG� WR� LQYHVWLJDWH� DOO� WKH� FLUFXPVWDQFHV� RIWKH� 3HWUR]DYRGVN� SKHQRPHQRQ�0\� UHSRUW� ODVWHG� VRPH����PLQXWHV�� SHUKDSV� DQKRXU�� EXW� QRW�PRUH��4XHVWLRQV�ZHUH� IHZ� DQG� IDUEHWZHHQ�� 1RERG\� UDLVHG� DQ\� PDMRU� REMHFWLRQV�� ,UHPHPEHU� RQH� VFLHQWLILF�ZRUNHU�RI� WKH�/HQLQJUDG%UDQFK� RI� ,=0,5$1� ZKR� SDUWLFLSDWHG� LQ� WKHPHHWLQJ�� +H� ZDV� RQH� RI� WKH� PHPEHUV� RI� WKHH[SHGLWLRQ� WR� WKH� UHJLRQ� RI� /HKWD�� ZKHUH� WKHSKHQRPHQRQ� ZDV� DOVR� REVHUYHG�� 7KLV� VFLHQWLVWFDPH� WR� 0RVFRZ� RQ� VRPH� EXVLQHVV� DQG9�� 9�� 0LJXOLQ� LQYLWHG� KLP� WR� WKH� FRQYHQWLRQ�+DYLQJ� REWDLQHG� WKH� IORRU�� KH� SDLQVWDNLQJO\� GH�VFULEHG�KLV�RZQ�DQG�KLV� FROOHDJXHV·�REVHUYDWLRQV�SD\LQJ� WKH� PRVW� DWWHQWLRQ� WR� WKH� DXURUD� ERUHDOLVWKDW� ZDV� VHHQ� GXULQJ� WKH� PDLQ� SKDVH� RI� WKHSKHQRPHQRQ�� %HLQJ� VRPHZKDW� SUHVVHG� E\� WKHTXHVWLRQV� DV� WR� ZKDW� KH� DV� DQ� H\HZLWQHVV� DQG� DVFLHQWLVW�WKRXJKW�DERXW�WKLV�SKHQRPHQRQ��KH�HYHQEHFDPH� D� OLWWOH� DQJU\� DQG� VDLG�� $V� D� VFLHQWLVW� ,FDQQRW� WDNH� WKH� OLEHUW\� WR�SXW� IRUZDUG�XQMXVWLILHGVXSSRVLWLRQV��LI�P\�RSLQLRQ�DV�D�VSHFLDOLVW�LQWHUHVWV\RX�� ,� DP� UHDG\� WR� GHVFULEH� WKH� FKDUDFWHULVWLFVRI� WKH� DXURUD� ERUHDOLV� ZH� VDZ�� $OO� WKH� DWWHPSWVE\� WKH� DXGLHQFH� WR� JHW� IURP� KLP� VRPHWKLQJ� HOVHIDLOHG� FRPSOHWHO\�$IWHU� D� VKRUW� GLVFXVVLRQ� WKHUH� ZDV� FDUULHG� DUHVROXWLRQ� UHFRPPHQGLQJ� WKH� HVWDEOLVKPHQW� RI� DVSHFLDO� &RPPLVVLRQ� WR� LQYHVWLJDWH� WKH� SKHQRPH�QRQ�� 7KH� PHHWLQJ� LWVHOI� FRXOG� QRW� FUHDWH� VXFK� DFRPPLVVLRQ�� WKDW� FRXOG� EH� GRQH� RQO\� E\� WKH´GLUHFWLYH� RUJDQVµ� �DV� WKH\� VDLG� LQ� WKRVH� \HDUV��%XW� WKH� UHFRPPHQGDWLRQ� ZDV� LPSRUWDQW� LQGHHG�$V� D� PDWWHU� RI� IDFW�� WKLV� ZDV� WKH� ILUVW� HVVHQWLDOVWHS³DQ� LQLWLDO� SRLQW� IRU� IXUWKHU� GHFLVLRQV�� 2IFRXUVH�� WKHUH� ZDV� KDUG� ZRUN� DKHDG� DQG� D� SHU�VLVWHQW� VWUXJJOH³VLQFH� WKH� QXPEHU� RI� VNHSWLFVZDV� IDU� IURP� ]HUR�� $QG� WKHUHIRUH�ZLWKRXW� VWURQJVXSSRUW�IURP�LQWHUHVWHG�SHRSOH�WKLV�GHFLVLRQ�FRXOGKDYH� HDVLO\� FRPH� WR� QRWKLQJ� LQ� WKH�ZRPE� RI� WKHVWDWH� UHG� WDSH���� %XUHDXFUDWLF� *DPHV7KH� 3UHVLGHQW� RI� WKH� $FDGHP\� RI� 6FLHQFHV�� $FD�GHPLFLDQ�$�� 3��$OH[DQGURY��ZDV� LQIRUPHG�RI� WKHUHVXOWV� RI� WKH� ,66� FRQIHUHQFH�� ,W� ZDV� SUHVXPHGWKDW� KH�� RQ� EHKDOI� RI� WKH� $FDGHP\�� ZRXOG� VHQGWR�WKH�*RYHUQPHQW�D�UHFRPPHQGDWLRQ�WR�HVWDEOLVKD� &RPPLVVLRQ� RQ� ,QYHVWLJDWLRQ� RI� WKH� 3HWUR]D�YRGVN�3KHQRPHQRQ��%XW�$FDGHPLFLDQ�$OH[DQGURYZDV� VORZ� LQ� GHFLGLQJ��2Q�1RYHPEHU� �� KH� WDONHGZLWK� 9�� 9�� 0LJXOLQ� �LW� ZDV� DOVR� $FDGHPLFLDQ%��1��3HWURY�ZKR�KDG�WR�SDUWLFLSDWH��EXW�KH�FRXOGQRW� FRPH�� GXH� WR� RQH� UHDVRQ� RU� DQRWKHU���'XULQJWKLV� WDON� LW� ZDV� KRZHYHU� GHFLGHG� QRW� WR� FUHDWHVXFK� D� &RPPLVVLRQ�� LQVWHDG� RI� WKDW�� WKHUH� ZDVSODQQHG� D� QDUURZ� FLUFOH� PHHWLQJ� DW� WKH� RIILFH� RI/�� 9�� 6PLUQRY�� 'HSXW\� &KDLUPDQ� RI� WKH� 8665&RXQFLO� RI� 0LQLVWHUV�� ZKR� IRU� PDQ\� \HDUV� DQ�VZHUHG� WR� WKH� JRYHUQPHQW� IRU� GHIHQVH� PDWWHUV�%HVLGHV�� KH� ZDV� WKHQ� WKH� &KDLUPDQ� RI� WKH� 0LOL�WDU\�,QGXVWULDO� &RPPLVVLRQ� �0,&�� RI� WKH� 3UHVLG�

LXP�RI�WKH�&RXQFLO�RI�0LQLVWHUV��7KH�DFDGHPLFLDQVGHFLGHG� WR� LQYLWH� WR� WKH� PHHWLQJ� UHSUHVHQWDWLYHVRI� WKRVH� RIILFLDO� ERGLHV�ZKR� FRXOG�EH� UHVSRQVLEOHIRU� WKH� ´FUHDWLRQµ� RI� WKH� SKHQRPHQRQ� �LWV� QDWXUHZDV� DVVXPHG� WR� KDYH� EHHQ� WHFKQRJHQHRXV�� DQGKDYH� WKHP� ´FRQIHVVµ��(YHQ�WKRXJK�VXFK�D�VWHS�VHHPHG�ORJLFDO�HQRXJK�RQH� FRXOG� IHHO� LQ� LW� D� GHVLUH� WR� KXVK� XS� WKHDIIDLU�� 6XFK� DQ� DSSURDFK� GLVWUHVVHG� PH�� ,� IHDUHGWKDW� DJDLQ� RQO\� RQH� YHUVLRQ³WHFKQLFDO� H[SHUL�PHQWV³ZLOO� EH� FRQVLGHUHG� DQG� HYHU\WKLQJ� ZLOOJUDGXDOO\� FRPH� WR�QDXJKW��7KDW� LV�ZK\� ,�GHFLGHGWR� FRPSLOH� D�PHPR� IRU� SDUWLFLSDQWV� RI� WKLV�PHHW�LQJ�� LQ� ZKLFK� DOO� WKH� IDFWV� DVVRFLDWHG� ZLWK� WKHSKHQRPHQRQ�DQG�QHHGLQJ� WR�EH�H[SODLQHG�ZRXOGEH�OLVWHG��,W�VHHPHG�WR�PH�LPSRUWDQW�WR�HPSKDVL]HWKDW� QR� IDFW� VKRXOG� EH� UXOHG� RXW� ZLWKRXW� DSSUR�SULDWH³DQG� VWULFW³YHULILFDWLRQ�� 7KLV� PHPR� ZDVILQLVKHG� RQ� 1RYHPEHU� ���� 2Q� 1RYHPEHU� ��� ,KDQGHG� LW� RYHU� WR� 9�� 9�� 0LJXOLQ�� DQG� QH[W� GD\WR� *�� 6�� 1DULPDQRY�(YHQ� EHIRUH�$OH[DQGURY·V� OHWWHU� FRQFHUQLQJ� WKHSODQQHG� PHHWLQJ� ZDV� GLVSDWFKHG� WR� WKH� 0,&�� ,KDG� DWWHPSWHG� WR� GUDZ� XS� D� ZRUNLQJ� SODQ� DQGD� SRVVLEOH� VWUXFWXUH� RI� WKH� RUJDQL]DWLRQ� WDVNHGZLWK� VWXG\LQJ� WKH� 8)2� SUREOHP�� ,W� ZDV*�� 6�� 1DULPDQRY�� ZLWK� ZKRP� ,� GLVFXVVHG� WKHVHTXHVWLRQV�� LQYDULDEO\� UHFHLYLQJ� IXOO� VXSSRUW� DQGXQGHUVWDQGLQJ� RQ� KLV� SDUW�� %\� WKDW� WLPH�ZH� KDGREWDLQHG� D� IHZ� LQWHUHVWLQJ�8)2� UHSRUWV� IURP� WKHPLOLWDU\�� 3URIHVVRU� 1DULPDQRY� LQLWLDWHG� WKHLU� LQ�YHVWLJDWLRQ� WKURXJK� RIILFLDO� FKDQQHOV�� :KHQ� YLV�LWLQJ� WKH�0LOLWDU\�,QGXVWULDO�&RPPLVVLRQ��KH�WULHGWR� SHUVXDGH� LWV� PHPEHUV� WKDW� 8)2V� PXVW� EHVWXGLHG� DW� WKH� VWDWH� OHYHO�� 2QH� VKRXOG� VD\� WKDWWKH� WHUP� ´8)2µ� ZDV� GLVFUHGLWHG� LQ� WKLV� FRXQWU\DQG� WKHUHIRUH�ZH�GLG�QRW� XVH� LW�� -XVW� DW� WKDW� WLPH,� SURSRVHG� DV� D� ZRUNLQJ� WHUP� WKH� H[SUHVVLRQ´DQRPDORXV� DHURVSDFH� SKHQRPHQDµ�� RU� VLPSO\´DQRPDORXV� SKHQRPHQDµ�� 7KLV� WHUP� ZDV� WKHUH�DIWHU� DGRSWHG�1DULPDQRY·V� HIIRUWV� ZHUH� QRW� LQ� YDLQ�� (DUO\� LQ'HFHPEHU� 9��9��0LJXOLQ�PHW�ZLWK� WKH�0,&�'HS�XW\� &KDLUPDQ�1�� 6�� 6WURHY� DQG� WKH� &KDLUPDQ� RIWKH� 0,&� &RXQFLO� RQ� 6FLHQFH� DQG� 7HFKQRORJ\�&67�� %�� $�� .L\DVRY�� 7KH�$FDGHP\�ZDV� FKDUJHGZLWK� SUHSDULQJ� D� TXHVWLRQQDLUH� IRU� RWKHU� RIILFLDOERGLHV�� $V� IDU� DV� ,� FRXOG� XQGHUVWDQG�� QRW� RQO\WKH� 3HWUR]DYRGVN� SKHQRPHQRQ� ZDV� WR� EH� FRQ�VLGHUHG�� &RQVHTXHQWO\�� GHVSLWH� DOO� KLQGUDQFHV�WKLQJV� ZHUH� PRYLQJ� LQ� WKH� ULJKW� GLUHFWLRQ�� ,SUHSDUHG� WKH� TXHVWLRQQDLUH� DQG� KDQGHG� LW� RYHUWR� 9�� 9�� 0LJXOLQ� ZKHQ� URXWLQHO\� PHHWLQJ� ZLWKKLP� RQ� 'HFHPEHU� ���� $OWKRXJK� 0LJXOLQ� KDGWDNHQ� WKH� TXHVWLRQQDLUH� ZLWKRXW� DQ\� DUJXPHQW�,� DJDLQ� IHOW� WKH� WHQGHQF\� WR� KXVK� XS� WKH� DIIDLU�,W� LV� QRW� LPSUREDEOH� WKDW� 0LJXOLQ·V� SRVLWLRQ� DQGKLV� YDFLOODWLRQV� LQ� WKLV� TXHVWLRQ� �TXLWH� XQGHU�VWDQGDEOH�� ,� VKRXOG� DGPLW�� HFKRHG� $�� 3�� $OH[DQ�GURY·V� SRVLWLRQ�� 2Q� WKH� ZKROH�� WKH� VLWXDWLRQUHPDLQHG� UDWKHU� YDJXH�� ,W� DSSHDUHG� WKDW� ZH� KDG
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SOHQW\� RI� GDWD� UHTXLULQJ� VRPH� H[SODQDWLRQ�� EXWQRERG\� FRXOG� EULQJ� KLPVHOI� WR� UHFRJQL]H� WKLV�6LPXOWDQHRXVO\� ZLWK� WKH� DFDGHPLF� DFWLYLWLHV� LQWKLV� ILHOG�� WKH�0,&� WRRN�VRPH�RWKHU� VWHSV�DV�ZHOO�$�8)2�VWXG\�JURXS�ZDV�SODQQHG�WR�EH�HVWDEOLVKHGDW� 0RVFRZ� $YLDWLRQ� ,QVWLWXWH� �0$,��� ZKHUH)�� <�� =LJHO� ZDV� DQ� $VVLVWDQW� 3URIHVVRU�� ,W� ZDV5��*��9DUODPRY�ZKR�WRRN�DFWLRQ� LQ�WKLV�GLUHFWLRQ�+H� ZDV� WKHQ� ZRUNLQJ� DW� D� PLOLWDU\� UDGLR� HQJL�QHHULQJ� LQVWLWXWH� DQG� WKHUHIRUH� YLVLWHG� WKH� 0,&�SURSDJDQGL]LQJ� WKH� 8)2� SUREOHP� DPRQJ� WKH&RPPLVVLRQ�VWDII��$V�IDU�DV�,�NQRZ��%��$��.L\DVRYDOVR� VXSSRUWHG� WKLV� LGHD�� $W� ILUVW�� DIIDLUV� VHHPHGWR� GHYHORS� IURP� JRRG� WR� EHWWHU�� =LJHO� ZDV� ILOOHGZLWK� HQWKXVLDVP�� KH� HYHQ� SURSRVHG� PH� WR� HQWHU0$,� DQG� WR� MRLQ� KLV� JURXS�� %XW� WKHQ�� HYHU\WKLQJFDPH� WR� D� VWDQGVWLOO�� 7KH� 5HFWRU� RI� 0$,� GLG� QRWJLYH�KLV� FRQVHQW� IRU� WKH� FUHDWLRQ�RI�VXFK�D�JURXS�3UREDEO\�� KH� UHPHPEHUHG� ZHOO� WKH� XQSOHDVDQWVLWXDWLRQ�� LQ� ZKLFK� KH� KDG� IRXQG� KLPVHOI� D� IHZ\HDUV� EHIRUH� LQ� FRQQHFWLRQ� ZLWK� XQVDQFWLRQHGOHFWXUHV�RI�=LJHO��ZKRVH�WH[WV�KDG�EHHQ�GLVWULEXWHGLQ�0RVFRZ�DV�DQRWKHU�NLQG�RI�6DPL]GDW��7KH�3DUW\DXWKRULWLHV� ZHUH� PXFK� GLVSOHDVHG� ZLWK� DOO� WKLVIXVV�� 2I� FRXUVH�� 0$,� FRXOG� KDYH� EHHQ� FKDUJHGZLWK�FRQGXFWLQJ�FHUWDLQ�LQYHVWLJDWLRQV�LQ�WKLV�ILHOG�EXW� WKLV� ZRXOG� QRW� EH� WKH� FDVH� LI� VRPHERG\� HOVHZRXOG�WDNH�WKH�UHVSRQVLELOLW\�IRU�VXFK�D�YROXQWDU\GHFLVLRQ�0RVW� VFLHQWLVWV�ZKRP�,�KDSSHQHG�WR�PHHW�ZLWKUHPDLQHG� LQYDULDEO\� VNHSWLFDO� DV� WR�8)2V� LQ�JHQ�HUDO�� EXW� VRPH� RI� WKHP� GLVSOD\HG� DQ� LQWHUHVW� LQWKH�3HWUR]DYRGVN�SKHQRPHQRQ��,PPHGLDWHO\�DIWHUWKH� ,66� PHHWLQJ� ,� LQIRUPHG� DERXW� LWV� UHVXOWVVHYHUDO� RIILFLDO� SHUVRQV� IURP� WKH� 3�� .�� 6WHUQEHUJ6WDWH� $VWURQRPLFDO� ,QVWLWXWH� �6$,��� LQ� ZKLFK� ,ZRUNHG��7KHVH�ZHUH�<��3��3VNRYVNL\³'HSXW\�'L�UHFWRU� RI� 6$,�� $�� 0�� &KHUHSDVKFKXN³WKH� VHFUH�WDU\�RI� WKH�3DUW\�RUJDQL]DWLRQ�RI�6$,�� LWV�/HDUQHG6HFUHWDU\� /�� 1�� %RQGDUHQNR�� DQG� $�� 9�� =DVRY�7KH� ODWWHU� KDG� QR� FRQQHFWLRQ� WR� WKH� ,QVWLWXWHKHDGV� DQG� SDUWLFLSDWHG� LQ� WKH� WDON�� DV� LW� VHHPHGWR�PH�� IURP� SXUH� LQWHUHVW� RQO\�� ,� KDG� DQ� LPSUHV�VLRQ� WKDW� DOO� WKH� SDUWLFLSDQWV� �H[FHSW�� SHUKDSV�3VNRYVNL\��SHUFHLYHG�WKH�LQIRUPDWLRQ�ZLWK�LQWHUHVWDQG� IDYRU�� $� GHHS� LQWHUHVW� LQ� WKH� SKHQRPHQRQ�DQG� HYHQ� LQ� WKH� 8)2� SUREOHP�� ZDV� GLVSOD\HGE\� 3�� *�� .XOLNRYVNL\�� RQH� RI� WKH� VHQLRU� VFLHQWLILFZRUNHUV�RI�WKH�6$,��DQG�DXWKRU�RI�WKH�ZHOO�NQRZQ5HIHUHQFH� %RRN� IRU� WKH� $PDWHXU� $VWURQRPHU�$�� 6�� 6KDURY�� DQRWKHU� QRWHG� VSHFLDOLVW� LQ� VWHOODUDVWURQRP\��DOVR� WRRN�DQ� LQWHUHVW� LQ� WKH�SKHQRPH�QRQ�� ,� JDYH� KLP� RXU� UHSRUW� WR� UHDG�� KH� UDQWKURXJK� WKH� WH[W� DQG�� DV� ,� VHH� LW�� FRQVLGHUHG� LWVFRQWHQWV� QRW� TXLWH� FRQYLQFLQJ�� %XW�� RQ� WKH� RWKHUKDQG�� DV� D� UHVXOW� RI� WKHVH� WDONV� ,� PDGH� WKHDFTXDLQWDQFH� RI� <�� .�� .ROSDNRY�� D� \RXQJ� 6$,UHVHDUFKHU�� ZKR� KDG� EHHQ� IRU� D� ORQJ� WLPH� LQWHU�HVWHG� LQ� WKH� 8)2� SUREOHP� DQG� ZLWK� ZKRP� ZHKDYH� VLQFH� EHHQ�PDLQWDLQLQJ� D� FORVH� FRRSHUDWLRQ�$PRQJ� WKH� VFLHQWLVWV� IURP� RWKHU� LQVWLWXWHV

ZKR� GLG� QRW� UHPDLQ� LQGLIIHUHQW� WR� WKH� SKHQRPH�QRQ�� ,� ZRXOG� OLNH� WR� PHQWLRQ� /�� 0�� 2]HUQL\�� DYHU\� JLIWHG� SK\VLFLVW� ZKR� ZDV� WKHQ� ZRUNLQJ� DWWKH� 7KHRUHWLFDO� 'HSDUWPHQW� RI� WKH� 3K\VLFDO� ,QVWL�WXWH� RI� WKH� 8665� $FDGHP\� RI� 6FLHQFHV�� DQG� HV�SHFLDOO\� /�� 0�� 0XNKLQ�� %HLQJ� D� ELRSK\VLFLVW�� KHZDV� LQYROYHG� LQ�SODQHWDU\� VWXGLHV� WKDW�ZHUH� FRQ�GXFWHG� LQ� WKH� ,66�� :H� GLVFXVVHG� ZLWK� 0XNKLQWKH� SUREOHP� LQ� GHWDLO� DQG� KH� H[SUHVVHG� KLV� ZLOO�LQJQHVV� WR� UHQGHU� DQ\� DVVLVWDQFH� SRVVLEOH�� $W� DODWHU� WLPH�� KH� GLG� UHDOO\� KHOS� LQ� H[DPLQLQJ� WKHVDPSOHV� WDNHQ� DW� D� VXSSRVHG� 8)2� ODQGLQJ� VLWHQHDU� WKH� WRZQ� RI� &KHNKRY� �0RVFRZ� 5HJLRQ��� ,WZDV� YHU\� XQH[SHFWHG� IRU� PH� WKDW� $FDGHPLFLDQ6�� 1�� 9HUQRY�� D� SURPLQHQW� QXFOHDU� SK\VLFLVW� DQG'LUHFWRU� RI� WKH� ,QVWLWXWH� RI� 1XFOHDU� 3K\VLFV� DW0RVFRZ�6WDWH�8QLYHUVLW\��DOVR�UHYHDOHG�KLV�LQWHUHVWLQ� WKH� SUREOHP�:KLOH� WKH� TXHVWLRQ� RI� WKH� FUHDWLRQ� RI� WKH3HWUR]DYRGVN� &RPPLVVLRQ�ZDV� JRLQJ� UHDVRQDEO\ZHOO� WKURXJK� WKH�$FDGHP\�RI� 6FLHQFHV� DQG� RWKHURIILFLDO� ERGLHV�� DPDWHXU� XIRORJLVWV� GLG� QRW� GR]H�7KHUH� ZHQW� IURP� 0RVFRZ� WR� 3HWUR]DYRGVN� DYROXQWDU\� JURXS� RI� XIRORJLVWV� FRQVLVWLQJ� RI� WKUHHSHRSOH� �,� ZLOO� QRW� QDPH� WKHP� KHUH��� 7KH\� OHIWIRU� .DUHOLD� GXH� WR� DQ� ´LQQHU� LPSXOVHµ�� EHLQJFRQYLQFHG� RI� DQ� LPPLQHQW� HQFRXQWHU� ZLWK� H[�WUDWHUUHVWULDOV�� 7KH� HQFRXQWHU� GLG� QRW� RFFXU�� EXWVRPH� XVHIXO� PDWHULDO� ZDV� LQ� IDFW� EURXJKW� EDFNWR� 0RVFRZ�� ,� ZDV� YHU\� PXFK� DIUDLG� WKDW� WKLVJURXS·V� LQLWLDWLYH� DQG� WKHLU� FDUHOHVVQHVV� FRXOGOHDG� WR� IXUWKHU� GLVFUHGLWLQJ� RI� WKH� SUREOHP� �VXI�ILFLHQWO\� GLVFUHGLWHG� LQ� WKH� SDVW�� DQG� XQGHUPLQHDOO� WKH� HIIRUWV� DLPHG� DW� LWV� DFTXLULQJ� VHULRXVVFLHQWLILF� VWDWXV��)RUWXQDWHO\�� WKLV�GLG�QRW�KDSSHQ�7KH� JURXS·V� DFWLYLWLHV�ZHUH� QRW�PDGH� SXEOLF� DQGWKH� VLWXDWLRQ� ZDV� QRW� GDPDJHG�,Q�WKH�PHDQWLPH��WKH�HIIRUWV�WKDW�ZHUH�FRQVWDQWO\PDGH�WKURXJK�WKH�0LOLWDU\�,QGXVWULDO�&RPPLVVLRQDW�ODVW�ERUH�VRPH�IUXLW��,W�ZDV�WKH�GD\�RI�'HFHPEHU���� DOPRVW� ULJKW� RQ� WKH� ZLQWHU� VROVWLFH�� WKDW� ZDVVHOHFWHG� IRU� D� PHHWLQJ� XQGHU� WKH� FKDLUPDQVKLSRI� %�� $�� .L\DVRY�� ZLWK� SDUWLFLSDWLRQ� RI� PDQ\ZHLJKW\� SHUVRQV�� 7KH� GD\� EHIRUH�� ZKHQ� ,� ZDVWDONLQJ� ZLWK� 9�� 9�� 0LJXOLQ� DW� WKH� DFDGHPLF� 'H�SDUWPHQW� RI� *HQHUDO� 3K\VLFV� DQG� $VWURQRP\�� KHSXW� IRUZDUG� DQ� LGHD� �TXLWH� XQH[SHFWHGO\� IRU�PH�WKDW� LQVWHDG� RI� D� 3HWUR]DYRGVN� &RPPLVVLRQ� ZHVKRXOG� HVWDEOLVK� D�ZRUNLQJ�JURXS�DW� WKH�0,&� �RUXQGHU� WKHLU� DXVSLFHV�� WR� VWXG\� DQRPDORXV� SKH�QRPHQD� DV� D� ZKROH�� QRW� RQO\� WKH� 3HWUR]DYRGVNHYHQW�,W� ZDV� GXH� WR� WKH� HIIRUWV� RI� *�� 6�� 1DULPDQRYWKDW� ,� ZDV� DOVR� LQYLWHG� WR� WKH� PHHWLQJ�� 7KHPHHWLQJ� ZDV� DGGUHVVHG� E\� 9�� 9�� 0LJXOLQ�� +HVSRNH� UHDOO\� ZHOO�� SODLQO\�� FOHDUO\�� DQG� FRQYLQF�LQJO\�� 7KHQ� D� GLVFXVVLRQ� VWDUWHG�� 7KHUH� ZDV�� LQSDUWLFXODU�� D� YHU\� JRRG� VSHHFK� E\�*�� 6�� /HJDVRY�3UDFWLFDOO\� HYHU\RQH� XQDQLPRXVO\� VXSSRUWHG� WKHYLHZ� WKDW� 8)2V� PXVW� EH� VWXGLHG�� 7KH� PHHWLQJFDUULHG�D�UHVROXWLRQ� WKDW�D�VSHFLDO�RIILFLDO�GHFLVLRQ
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RQ� WKLV� PDWWHU� ZLOO� EH� SUHSDUHG� �DW� WKDW� VWDJH� LWUHPDLQHG� XQFOHDU�� ZKHWKHU� WKLV� ZLOO� EH� D� *RY�HUQPHQWDO� 'HFLVLRQ�� RU� D� 0,&� RQH��� ,Q� DQ\� FDVH�LW� ZDV� D� ELJ� VWHS� IRUZDUG�,Q� WKH� IROORZLQJ� GD\V�� EHIRUH� WKH� 1HZ� <HDUKROLGD\�� ,�ZDV� LQYROYHG� LQ� WKH�SUHSDUDWLRQ�RI� WKHWH[W� RI� WKLV� 'HFLVLRQ�� 6HYHUDO� WLPHV� LWV� GUDIW� ZDVGLVFXVVHG� ZLWK� WKH� ZRUNHUV� RI� WKH� 6HFWLRQ� RI$SSOLHG� 3UREOHPV� %�� $�� .XGU\DYWVHY� DQG%�� $�� 6RNRORY�� 2Q� 'HFHPEHU� ��� ,� GLVFXVVHG� WKHSUHSDUHG� YDULDQWV� RI� WKH� GRFXPHQW� ZLWK*�� 6�� 1DULPDQRY�� DQG� QH[W� GD\� WKH\�ZHUH� JLYHQWR� 9�� 9�� 0LJXOLQ�� +DYLQJ� UHDG� WKH� WZR� YDULDQWVZLWK� PXFK� DWWHQWLRQ�� 0LJXOLQ� GHFLGHG� WKDW� WKHPRUH� GHWDLOHG� RQH� ZDV� SUHIHUDEOH�� /DWHU� RQ�� LQSUDFWLFH� ,� GLG� QRW� SDUWLFLSDWH� LQ� WKH� SUHSDUDWLRQRI�WKH�ILQDO�GRFXPHQW��$QG�ZKHQ�LW�ZDV�RIILFLDOO\VLJQHG� ,� ZDV� UHPRYHG� IURP� RIILFLDO� 8)2� LQYHV�WLJDWLRQV� DOWRJHWKHU�� 7KH� UHDVRQV� IRU� WKLV� KDYHUHPDLQHG� XQNQRZQ� WR� PH�� ,W� LV� FRQFHLYDEOH� WKDW,� ZDV� WUHDWLQJ� WKH� PDWWHU� WRR� VHULRXVO\� IRU� WKRVHSHUVRQV� LQ� SRZHU� ZKR� ZHUH� LQFOLQHG� WR� D� PRUHIRUPDO� DSSURDFK� WR� WKH� SUREOHPV� XQGHU� FRQVLG�HUDWLRQ�� 3DUWO\� LW� FRXOG� EH� DOVR� GXH� WR� VRPHOLEHORXV�GHQXQFLDWLRQV� DJDLQVW�PH� �,�ZDV� DFFXVHGRI�EHLQJ�D�)UHHPDVRQ���%XW�WKLV�LV�TXLWH�D�GLIIHUHQWVWRU\��/HW·V� UHWXUQ� WR� WKH�3HWUR]DYRGVN�SKHQRPH�QRQ� ��� 7ULS� WR� 3HWUR]DYRGVN:KLOH� DOO� WKHVH� EXUHDXFUDWLF� JDPHV� ZHUH� JRLQJRQ��UHSRUWV�DERXW�DQRPDORXV�SKHQRPHQD�SHUVLVWHGLQ� DUULYLQJ�� 1HZ� GDWD� RI� WKLV� NLQG� ZHUH� VHQWIURP� 3HWUR]DYRGVN� E\� 1�� 3�� 0LORY� DQG<��$��*URPRY�� VRPH� RWKHU� UHSRUWV�ZHUH�REWDLQHGIURP� WKH� 3XONRYR� REVHUYDWRU\��0RVFRZ� QHZVSD�SHUV� DQG� GLUHFWO\� IURP� H\HZLWQHVVHV�� %\� WKH� HQGRI� WKH� \HDU� ����� D� IHZ� GR]HQV� RI� 8)2� UHSRUWVZHUH� DFFXPXODWHG�� 7KH� PDMRULW\� RI� WKHP� KDG� WRGR� ZLWK� WKH� SKHQRPHQRQ� RI� 6HSWHPEHU� ���� EXWWKHUH�ZHUH� DOVR� GHVFULSWLRQV� RI� RWKHU�8)2� VLJKW�LQJV�� $V� WKH� UHSRUWV� ZHUH� DUULYLQJ�� WKH\� ZHUHV\VWHPL]HG� DQG�ZH�SURFHHGHG� WR� WKH�SUHSDUDWLRQRI� D� VHFRQG� SDUW� RI� WKH� UHSRUW� WKDW� ZDV� WLWOHG3KHQRPHQRQ� RI� 6HSWHPEHU� ���� ������ 6XSSOHPHQW� WRWKH� 5HSRUW� RI� 2FWREHU� ���� ������ 7KLV� VXSSOHPHQWZDV� FRPSOHWHG� DW� WKH� HQG� RI� -DQXDU\� ����� DQGVHQW� RXW� YLD� WKH� ,QVWLWXWH� RI� 6SDFH� 6WXGLHV� WR� WKHRUJDQL]DWLRQV� LQYROYHG�� WKHLU� FLUFOH� KDYLQJ� EHHQGHILQHG� E\� WKDW� WLPH�� /LNH� WKH� ILUVW� SDUW� RI� WKHUHSRUW�� WKLV� VXSSOHPHQW� FRQWDLQHG� RQO\� WKH� YHU\SUHOLPLQDU\� DQDO\WLFDO� PDWHULDOV�� DW� WKLV� VWDJH�ZHGLG� QRW� WU\� WR� YHULI\� WKH� GDWD� REWDLQHG�� $V� DPDWWHU� RI� IDFW�� WKHVH� GDWD� ZHUH� RQO\� V\VWHPL]HGIRU� IXUWKHU� LQYHVWLJDWLRQ�2EYLRXVO\� HQRXJK�� D� WULS� WR� 3HWUR]DYRGVN�ZDVD� QHFHVVLW\�� %XW� ZKLOH� WKH� TXHVWLRQ� RI� FUHDWLQJWKH� 3HWUR]DYRGVN� &RPPLVVLRQ� UHPDLQHG� RSHQ�QR� SUDFWLFDO� VWHSV� ZHUH� WDNHQ�� 2QO\� E\� WKH� HQGRI� ������ DIWHU� WKH� 'HFHPEHU�PHHWLQJ� DW� WKH�0LOL�WDU\�,QGXVWULDO� &RPPLVVLRQ�� GLG� WKHUH� DSSHDU� DQRSSRUWXQLW\� WR� JR� WR� .DUHOLD�� 3UHSDUDWRU\� WR� WKH

WULS�� 9�� 9�� 0LJXOLQ� VLJQHG� RQ� 'HFHPEHU� ���� RQEHKDOI� RI� WKH� $FDGHP\� RI� 6FLHQFHV�� OHWWHUV� RIDSSUHFLDWLRQ� WR� 1�� 3�� 0LORY� DQG� <�� $�� *URPRYIRU� WKHLU� DVVLVWDQFH� LQ� VWXG\LQJ� WKH� 3HWUR]DYRGVNSKHQRPHQRQ�� $W� WKH� VDPH� WLPH�� KH� SUHSDUHGRIILFLDO� OHWWHUV� IURP� WKH� $FDGHP\� WR� LWV� .DUHOLDQEUDQFK� DQG� WR� WKH� .DUHOLDQ� UHJLRQDO� FRPPLWWHHRI� WKH�&RPPXQLVW�3DUW\� UHTXHVWLQJ�DVVLVWDQFH� RQWKHLU� SDUW� IRU� D� ´JURXS� RI� VSHFLDOLVWVµ� LQ� HOXFL�GDWLQJ� ´WKH� IDFWV� RI� DQ� REVHUYDWLRQ� RI� D� UDUHDWPRVSKHULF� SKHQRPHQRQµ�� 7KHVH� OHWWHUV� ZHUHVLJQHG� E\� WKH� 9LFH�3UHVLGHQW� RI� WKH� 8665� $FDG�HP\� RI� 6FLHQFHV� $FDGHPLFLDQ� 9�� $�� .RWHOQLNRYRQ� -DQXDU\� ��� ������ DQG� VRRQ� ZH� OHIW� E\� SODQHIRU� 3HWUR]DYRGVN�$IWHU� -DQXDU\� ����� ,� GLG� QRW� PDNH� QRWHV�� DQGQRZ� WKH� IDFWV� RI� WKH� WULS� PXVW� EH� UHVWRUHG� IURPPHPRU\��$V� IDU� DV� ,� UHPHPEHU�� LW�ZDV� VXJJHVWHGWKDW� WKH� ILHOG� LQYHVWLJDWLRQ� ZRXOG� EH� FRQGXFWHGE\� DQ� LQWHUGHSDUWPHQWDO� JURXS� �RU� FRPPLVVLRQ�ZRUNLQJ� XQGHU� WKH� DXVSLFHV� RI� WKH� 0,&� �LW� ZDV%�� $�� .L\DVRY� ZKR� GLUHFWO\� VXSHUYLVHG� LW��� 7KHJURXS� PXVW� KDYH� FRQVLVWHG� RI� WZR� SDUWV³DFD�GHPLF�DQG�LQGXVWULDO��7KH�ODWWHU�JURXS�ZDV�KHDGHGE\�1��.�� 5DPELGL�� 'LUHFWRU� RI� WKH�$OO�8QLRQ� 6FL�HQWLILF� 5HVHDUFK� ,QVWLWXWH� RI� 0HWURORJLFDO� 6HUYLFHRI� WKH� 8665� 6WDWH� &RPPLWWHH� RI� 6WDQGDUGV�� ,Q�GHHG�� D� IHZ� WLPHV� ZH� PHW� DQG� FROODERUDWHG� LQ0RVFRZ�� EXW� QRW� LQ� 3HWUR]DYRGVN�� DV� IDU� DV� ,UHPHPEHU�� ,W� LV� QRW� LPSUREDEOH� WKDW� WKH�5DPELGLJURXS� YLVLWHG� 3HWUR]DYRGVN� DQRWKHU� WLPH�� RU� GLGQRW� JR� WKHUH� DW� DOO³EXW� QRZ� ,� FDQQRW� UHFROOHFWWKLV�� 7KH� DFDGHPLF� JURXS� FRQVLVWHG� RI� WKH� IRO�ORZLQJ�SHRSOH��/��0��*LQGLOLV��6WDWH�$VWURQRPLFDO,QVWLWXWH� DW� 0RVFRZ� 8QLYHUVLW\��� $�� 1�� 0DNDURY�'HSDUWPHQW� RI� *HQHUDO� 3K\VLFV� DQG� $VWURQRP\RI� WKH� 8665� $FDGHP\� RI� 6FLHQFHV��,��*��3HWURYVND\D��,QVWLWXWH�RI�6SDFH�6WXGLHV���DQG%�� $�� 6RNRORY� �6HFWLRQ� RI� $SSOLHG� 3UREOHPV� RIWKH�$FDGHP\� RI� 6FLHQFHV��� 6RPHZKDW� ODWHU�� WKHUHFDPH� DV� DQ� XQRIILFLDO� DVVLVWDQW� 1�� .K�� 0DUWLUR�V\DQ�� 'XULQJ� RXU� VWD\� LQ� 3HWUR]DYRGVN� ZH� ZHUHLQ� FORVH� FRQWDFW� ZLWK� *�� 6�� 1DULPDQRY� DQG� UH�FHLYHG� IURP� KLP� DOO� WKH� QHFHVVDU\� KHOS�7KH� WULS� ZDV� DLPHG� DW� PHHWLQJV� ZLWK� H\HZLW�QHVVHV�� YHULI\LQJ� VRPH� GHWDLOV� RI� REVHUYDWLRQV�FRQWDFWLQJ� ORFDO� VFLHQWLILF� UHVHDUFK� ERGLHV� DQGVROYLQJ� VRPH� RWKHU� UHVHDUFK� WDVNV�� )LUVW� RI� DOO�ZH� SDLG� D� YLVLW� WR� WKH� 5HJLRQDO� &RPPLWWHH� RIWKH� &RPPXQLVW� 3DUW\� DQG� WKH� .DUHOLDQ� %UDQFKRI� WKH� 8665� $FDGHP\� RI� 6FLHQFHV� DQG� HQOLVWHGWKHLU� DLG�� ,I� ,� DP� QRW� PLVWDNHQ�� LW� ZDV� WKH� QH[WGD\� DIWHU� RXU� DUULYDO� WKDW� 1�� 3�� 0LORY� WROG� XVWKDW� WKH� DUP\� FRPPDQGHU�� ZKRVH� KHDGTXDUWHUVZHUH� ORFDWHG� LQ� 3HWUR]DYRGVN�� ZLVKHG� WR� PHHWZLWK� XV�� $W� WKH� DSSRLQWHG� KRXU� �WHQ� R·FORFN�� DVIDU� DV� ,� UHPHPEHU��ZH� DUULYHG�DW� WKH� DUP\�KHDG�TXDUWHUV�� DFFRPSDQLHG�E\�0LORY�� ,� EHOLHYHG� WKHUHZRXOG� EH� MXVW� D� WDON� ZLWK� WKH� FRPPDQGHU�� %XWKH� GHFLGHG� WR� FRQYHQH� WKH� DUP\� FRXQFLO� DQGWKHUHIRUH� ZH� KDG� WR� UHSRUW� EHIRUH� WKH� ZKROH
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DVVHPEO\�� )LUVW�� WKHUH� VSRNH� %��$�� 6RNRORY� DV� WKH0LQLVWU\� RI� 'HIHQVH� UHSUHVHQWDWLYH� �KH� ZDV� WKHQD� /LHXWHQDQW�&RORQHO��� 6RNRORY� EULHIO\� GHVFULEHGWKH� WDVNV� RI� RXU� JURXS�� 7KHQ� WKH� SUHVHQW� DXWKRUREWDLQHG� WKH� IORRU�� ,� UH�UHDG� WKH� WH[W� RI� P\� ,66UHSRUW�� VXSSOHPHQWLQJ� LW� ZLWK� VRPH� QHZ� GHWDLOV�$IWHU� FRPSOHWLQJ� P\� UHSRUW�� WKH� FRPPDQGHUDVNHG� D� TXHVWLRQ�´<RX� VD\� WKDW� WKH� SKHQRPHQRQ� ZDV� REVHUYHGLQ� /HQLQJUDG� DV�ZHOO�� LI� VR��ZKDW� GR� WKH� DVWURQR�PHUV� DW� WKH� 3XONRYR� REVHUYDWRU\� VD\� DERXW� LW"µ,� KDG� WR� H[SODLQ� WKDW� RQ� WKDW� QLJKW� LW� ZDVFORXG\� LQ� /HQLQJUDG³LPPHGLDWHO\� EHIRUH� WKHHYHQW� WKHUH� ZHUH� UDLQ� VKRZHUV³DQG� WKRXJK� IRUVRPH� WLPH� WKH� VN\� WKHQ� FOHDUHG�� WKH�ZHDWKHU�ZDVGHILQLWHO\� QRW� VXLWDEOH� IRU� DVWURQRPLFDO� REVHUYD�WLRQV³WKDW�ZDV�ZK\�DVWURQRPHUV�ZHUH�QRW�PRQL�WRULQJ� WKH� KHDYHQO\� SKHQRPHQD�� 7KH� 'LUHFWRU� RI3XONRYR� REVHUYDWRU\�� 9�� $�� .UDW�� EHFDPH� DZDUHRI� WKH� SKHQRPHQRQ� GXH� WR� D� WHOHSKRQH� FDOO� IURP3XONRYR� DLUSRUW�� ZKHUH� LW� KDG� EHHQ� REVHUYHG� E\DLU� WUDIILF� FRQWUROOHUV� DQG� SLORWV� RI� DLUSODQHV� LQIOLJKW�+DYLQJ�OLVWHQHG�WR�WKLV�H[SODQDWLRQ��WKH�VKUHZGJHQHUDO� UHPDUNHG� ZLWK� DQ� DLU� RI� JRRG� KXPRU�´6R�� ,� VHH�� WKH� DVWURQRPHUV� VOHSW� WKURXJK� WKHRSSRUWXQLW\�µ:H� ZHUH� JLYHQ� D� SURPLVH� WR� DVVLVW� LI� LW� ZDVQHFHVVDU\� WR�REWDLQ� LQIRUPDWLRQ� IURP�WKH�PLOLWDU\ZKR� KDG� ZLWQHVVHG� WKH� SKHQRPHQRQ�2QH� FXULRXV� LQFLGHQW� WKDW� WRRN� SODFH� ZKLOH� LQ3HWUR]DYRGVN� QRZ� FRPHV� WR� P\� PLQG�� 7RJHWKHUZLWK� 0LORY�� ZH� DUULYHG� LQ� KLV� RIILFLDO� FDU� DW� WKH3HWUR]DYRGVN� DLUSRUW��ZKHUH� ,� TXHVWLRQHG� VHYHUDOZRUNHUV� ZKR� KDG� VHHQ� WKH� SKHQRPHQRQ�� :KHQWKH� TXHVWLRQLQJ�ZDV� RYHU�DQG� ,�ZDV� DERXW� WR� JHWLQWR� WKH� FDU�� D� PLOLWLDPDQ

 FDPH� XS� WR� PH� DQGVXJJHVWHG� WKDW� ,� VKRXOG� IROORZ� KLP� WR� D� EUDQFKRIILFH� RI� WKH� PLOLWLD�� ,� H[SODLQHG� WKDW� ,� ZDV� KHUHRQ�D�EXVLQHVV�WULS�DQG�WKDW�WKH�UHJLRQDO�FRPPLWWHHRI�WKH�3DUW\�ZDV�ZHOO�LQIRUPHG�DV�WR�RXU�DFWLYLWLHV�0LORY� DOVR� EHJDQ� WDONLQJ³VRPHWKLQJ� OLNH� ´'U�*LQGLOLV�LV�D�JXHVW�RI�.DUHOLD���µ�%XW�WKH�PLOLWLDPDQZDV� QRW� LPSUHVVHG� DW� DOO�� ,W� ZDV� KDUGO\� VXUSULV�LQJ³VLQFH� KH� ZDV� REYLRXVO\� FDUU\LQJ� RXW� VRPH�RQH·V� RUGHUV�� :H� ZHQW� WR� D� ORFDO� RIILFH� RI� WKHPLOLWLD�� 7KHUH�P\� SDVVSRUW� DQG� WUDYHOOLQJ� SDSHUVZHUH� FORVHO\� LQVSHFWHG�� (YHU\WKLQJ� SURYHG� WR� EHLQ� RUGHU�� 1RW� WR� GLVJUDFH� WKHPVHOYHV�� WKH� PLOLWLDRIILFHUV� DVNHG�PH� WR�ZDLW� IRU� D� OLWWOH�ZKLOH�� 7KHQWKH\� LQYLWHG� WR� WKH� URRP� VRPH� ZRPDQ³D� EDU�PDLG��DSSDUHQWO\³WR�FRQIURQW�KHU�ZLWK�PH��%HLQJGHILQLWHO\� HPEDUUDVVHG�� VKH� VWDWHG� WKDW� VKH� ´GLGQRW� LGHQWLI\µ�PH��$IWHU�WKDW�,�KDYH�EHHQ�OLEHUDWHG�

:KR� RUJDQL]HG� WKLV� SURYRFDWLRQ³DQG� IRU� ZKDWSXUSRVH³UHPDLQHG� XQNQRZQ�,Q�3HWUR]DYRGVN�ZH� VSHQW� DERXW� D�ZHHN�� 7DONVZLWK� H\HZLWQHVVHV� RIIHUHG� D� FOHDUHU� SLFWXUH� RIVRPH�HVVHQWLDO�GHWDLOV�RI�WKH�SKHQRPHQRQ��$PRQJRWKHU� ZLWQHVVHV�� ZH� PHW� <XUL\� 9ODGLPLURYLFK/LQQLN³D� SRHW� DQG� SKLORVRSKHU� �KH� WDXJKW� SKL�ORVRSK\� DW� WKH� 3HGDJRJLFDO� ,QVWLWXWH��� /LQQLN� VDZWKLV�SKHQRPHQRQ�RQ�WKH�QLJKW�RI�6HSWHPEHU���²��DW� KLV� GDFKD� QHDU� WKH� YLOODJH� RI� 1DPRHYR�� VRPH��� NP� IURP� 3HWUR]DYRGVN³ILUVW� ZLWK� WKH� QDNHGH\H�DQG�WKHQ�ZLWK�DQ�DPDWHXU� WHOHVFRSH��+H�JDYHD� YHU\� LQWHUHVWLQJ� GHVFULSWLRQ� RI� WKH� REMHFW� DQGLWV� PRWLRQ³VLJQLILFDQWO\� GLIIHUHQW� IURP� WHVWLPR�QLHV�RI�RWKHU�H\HZLWQHVVHV��7KHUH�ZHUH�FDVHV�ZKHQXQLGHQWLILHG� REMHFWV� KDG� EHHQ�GHWHFWHG� E\� D� ORFDOPHWHRURORJLFDO� UDGDU³WUXH�� QR� GDWD� RI� WKLV� VRUWFRXOG� EH� DVVRFLDWHG� ZLWK� 6HSWHPEHU� ���$� IUXLWIXO� FRQWDFW� ZDV� HVWDEOLVKHG� ZLWK$�� *�� 0H]HQWVHY�� D� VFLHQWLILF� ZRUNHU� RI� 3HWUR]D�YRGVN� 8QLYHUVLW\�� :H� FDPH� WR� DQ� DJUHHPHQWDERXW� UHWURVSHFWLYH� TXHVWLRQLQJ� RI� H\HZLWQHVVHVZLWK� WKH� JRDO� RI� GHILQLQJ� WKH� VSDWLDO� SRVLWLRQ� RIWKH� REMHFW� VHHQ� RQ� 6HSWHPEHU� ��� WR� WKH� EHVWSRVVLEOH� DFFXUDF\�� 7KH� LGHD� ZDV� DV� IROORZV�� 8QL�YHUVLW\� VSHFLDOLVWV�� HTXLSSHG� ZLWK� D� WKHRGROLWH�JR�WRJHWKHU�ZLWK�DQ�H\HZLWQHVV�WR�WKH�SODFH�ZKHUHKH� RU� VKH� VDZ� WKH� REMHFW� WKDW� QLJKW�� 7KHUH� WKHWKHRGROLWH� LV�DLPHG�DW� WKH�SRLQW� LQ�WKH�VN\�ZKHUH�DFFRUGLQJ� WR� WKH� H\HZLWQHVV·V� UHFROOHFWLRQV�� WKHREMHFW� ZDV� ORFDWHG�� 5HDGLQJV� DUH� WDNHQ� DQG� WKHDQJXODU� FRRUGLQDWHV� RI� WKH� REMHFW³DV� LW�ZDV� VHHQIURP� WKLV� SODFH³DUH� GHWHUPLQHG�� HYHQ� LI� RQO\URXJKO\�� 7KHQ� WKH� VDPH� SURFHGXUH� LV� UHSHDWHGZLWK�DQRWKHU�H\HZLWQHVV�ZKR�REVHUYHG� WKH�REMHFWIURP� DQRWKHU� SRLQW³DQG� VR� RQ�� 7KH� WRWDO� FRP�ELQDWLRQ� RI� GDWD� REWDLQHG� PDNHV� LW� SRVVLEOH� WRGHWHUPLQH� WKH� VSDWLDO�SRVLWLRQ�RI� WKH�REMHFW��7UXH�VLQFH� WKH�GLUHFWLRQ�RI�DQ�REMHFW�FDQQRW�EH�UHVWRUHGIURP�PHPRU\�ZLWK�VXIILFLHQWO\�KLJK�DFFXUDF\�� WKHVLJKW� OLQHV� GR� QRW� LQWHUVHFW� DW� RQH� SRLQW�� 7KH\IRUP� DQ� HOOLSVH� RI� GLVSHUVLRQ�� IURP� ZKLFK� WKHREMHFW·V�SRVLWLRQ�PD\�EH�GHWHUPLQHG�ZLWK�D�SURE�DEOH� HUURU�� $IWHU� UHWXUQLQJ� WR� 0RVFRZ�� ,� ZURWHD� WHFKQLFDO� SURSRVDO� IRU� WKH� LQYHVWLJDWLRQ�� LW� ZDVDSSURYHG� E\� 9�� 9�� 0LJXOLQ� DQG� WKHUHIRUH3HWUR]DYRGVN�8QLYHUVLW\�REWDLQHG�RIILFLDO�JURXQGVWR� FRQGXFW� WKLV� VWXG\�,W� UHYHDOHG�� KRZHYHU�� D� IDLUO\� FRPSOH[� SLFWXUHRI� WKH� SKHQRPHQRQ�� $V� IRU� WKH� ORFDWLRQ� RI� WKHPDLQ�REMHFW��WKH�UHVXOWV�ZHUH�DV�IROORZV��D�GLVWDQFHIURP� WKH� FLW\� FHQWHU� RI� ��� WR� ��� NP� ��� WR� ��PLOHV��� DQG� DQ� DOWLWXGH� DERYH� JURXQG� OHYHO� RI� �WR� ��� NP� �������� WR� ������� IW���� (YHQ� WKRXJK� WKLVUHVXOW� LV� KDUG� WR� GLVSXWH�� LW� IXUWKHU� FRPSOLFDWHVDQ� DOUHDG\� VXIILFLHQWO\� LQWULFDWH� SLFWXUH� RI� WKHSKHQRPHQRQ�� EHLQJ� DW� HYLGHQW� YDULDQFH�ZLWK� WKHDWWUDFWLYH�PRGHO�RI�RQH�REMHFW��VD\��WKH�.RVPRV²���VDWHOOLWH�� ORFDWHG� KLJK� HQRXJK� WR� EH� VLPXOWDQH�RXVO\� VHHQ� IURP� GLIIHUHQW� SODFHV�� 5DWKHU�� LW� VXS�SRUWV� DQRWKHU� YHUVLRQ� RI� WKH� HYHQW³DFFRUGLQJ� WR


 7KLV� LV� WKH� OLWHUDO� WUDQVODWLRQ�RI� WKH�5XVVLDQ�ZRUG³PLOLWVLRQHU´� WKDW� LQ� WKH� 8665� GHVLJQDWHG²DQG� VWLOOGHVLJQDWHV� LQ� 5XVVLD�� 8NUDLQH�� DQG� VRPH� RWKHU� &,6FRXQWULHV²D� SROLFH� RIILFHU�� QRW� D� PHPEHU� RI� DQ� LU�UHJXODU� PLOLWDU\� IRUFH�
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ZKLFK� REMHFWV� RI� VLPLODU� DSSHDUDQFH� IOHZ� DW� ORZDOWLWXGHV� DQG� ZHUH� LQGHSHQGHQWO\�� WKRXJK� SUDF�WLFDOO\� VLPXOWDQHRXVO\�� REVHUYHG� IURP� ZLGHO\VHSDUDWHG� ORFDWLRQV�� 7KLV� LV� LQ� DFFRUGDQFH� ZLWKVHYHUDO�H\HZLWQHVV�UHSRUWV�IURP�RWKHU�VHWWOHPHQWV�ZKHUH� D� OXPLQRXV� ERG\� ZDV� VHHQ� XQGHU WKHFORXGV���� 6RPH� 3UHOLPLQDU\� &RQFOXVLRQV2QH�RI� WKH� ILUVW� WDVNV�DIWHU�RXU� UHWXUQ� WR�0RVFRZZDV� WR�FRPSOHWH�WKH�´6XSSOHPHQW�WR�WKH�5HSRUWµ�$V�ZDV�PHQWLRQHG�DERYH�� WKLV�ZRUN�ZDV� ILQLVKHGLQ� -DQXDU\� ������ 1HZ� GDWD� PDGH� SRVVLEOH� WRRXWOLQH� WKH� DUHD� RI� REVHUYDWLRQV� ZLWK� JUHDWHUDVVXUDQFH�� $V� EHIRUH�� QR� UHSRUWV� FDPH� IURP� WKH.ROD�3HQLQVXOD��$UNKDQJHOVN�5HJLRQ��RU� IURP� WKHORFDOLWLHV� VLWXDWHG� WR� WKH� HDVW� RI� WKH� OLQH� 3HWUR]D�YRGVN³.HP·�� 7KH� SKHQRPHQRQ�ZDV� QRW� VHHQ� LQ3OHVHWVN�� QHLWKHU� DW� WKH� ,=0,5$1� *HRSK\VLFDO6WDWLRQ� ORFDWHG� QHDU� WKH� <XJRUVNL� 6KDU� 6WUDLW�$FFRUGLQJ� WR� WKH� LQIRUPDWLRQ� SURYLGHG� E\� WKH+\GURPHWHRURORJLFDO� 6HUYLFH�� RQ� WKH� QLJKW� RQ6HSWHPEHU� ��� DW� WKH� ZHDWKHU� VWDWLRQV� RI� =LPQH�JRUVNL\� 0D\DN�� ,QWV\�� 0XG\XJ�� 6RVQRYHWV�� DQG.RQXVKLQ� �$UNKDQJHOVN�5HJLRQ�� WKH�XVXDO� DXURUDERUHDOLV� ZDV� REVHUYHG�� EXW� QR� DQRPDORXV� SKH�QRPHQD��2Q� WKH� VWUHQJWK�RI� WKHVH�GDWD�RQH� FRXOGFRQFOXGH� WKDW� WKH� SKHQRPHQRQ� ZDV� ORFDWHG� WRWKH� VRXWK� RI� WKH� ODWLWXGH� ���� 1� DQG� WR� WKH� ZHVWRI� WKH� ORQJLWXGH� ���� (�� &RXOG� WKLV� ]RQH� KDYHEHHQ� GHILQHG� E\� VRPH� SHFXOLDULWLHV� RI� WKH� PHWH�RURORJLFDO� VLWXDWLRQ� LQ� WKLV� DUHD�� DQG� LI� VR�� WRZKDW� H[WHQW"� :H� VHQW� DQ� LQTXLU\� WR� WKH� 6WDWH&RPPLWWHH� RQ�+\GURPHWHRURORJ\� FRQFHUQLQJ� WKHZHDWKHU� LQ� WKH� UHJLRQV� DGMDFHQW� WR� WKH� DUHD� RIREVHUYDWLRQV�� 7KH� UHSO\� ZDV� WKDW� PHWHRURORJLFDOFRQGLWLRQV� LQ� WKHVH� UHJLRQV� GLG� QRW� GLIIHU� DSSUH�FLDEO\� IURP� WKRVH�ZLWKLQ� WKH� DUHD�� DQG� FRXOG� QRWWKHUHIRUH� KDYH� KDG� D� SHUFHSWLEOH� HIIHFW� RQ� LWVIRUPDWLRQ�$QRWKHU� LPSRUWDQW� TXHVWLRQ� ZDV� WKDW� RI� WKHSUHFLVH� PRPHQW� RI� WKH� EHJLQQLQJ� RI� WKH� SKH�QRPHQRQ·V� VHFRQG� VWDJH�� ,Q� RXU� 5HSRUW�� WKLV� PR�PHQW� ZDV� SURYLVLRQDOO\� GHWHUPLQHG� DV� O\LQJVRPHZKHUH� EHWZHHQ� ����� DQG� ����� $0�� :H� FRQ�VLGHUHG�WKLV�GLVSHUVLRQ�DV�TXLWH�VDWLVIDFWRU\³VLQFHXVXDOO\� ZLWQHVVHV� FDQQRW� IL[� WKH� WLPH� WR� D� KLJKGHJUHH� RI� DFFXUDF\�� +RZHYHU�� ODWHU� ZH� REWDLQHGWKUHH� LQGHSHQGHQW� UHSRUWV� IURP� WKH� QLJKW� VKLIWRI� DLU� WUDIILF� FRQWUROOHUV� DW� WKH� 3XONRYR� DLUSRUW�-XGJLQJ� IURP� WKHVH� UHSRUWV�� WKH� PRPHQW� RI� EH�JLQQLQJ� RI� WKH� SKHQRPHQRQ·V� VHFRQG� VWDJH� RYHU/HQLQJUDG� IHOO� ZLWKLQ� WKH� LQWHUYDO� ����²����� $0�6LQFH� LQ� WKLV� SHULRG� RI� WLPH� WKH� DLU� WUDIILF� FRQ�WUROOHUV� ZHUH� FRPPXQLFDWLQJ� ZLWK� DLUSODQHV� LQIOLJKW�� RQH� VKRXOG� VXSSRVH� WKDW� WKH\� IL[HG� WKHWLPH� WR� VXIILFLHQW� DFFXUDF\�� ,I� WKLV� LV� WKH� FDVH�WKHQ�WKH�VHFRQG�SKDVH�RI�WKH�SKHQRPHQRQ�VWDUWHGRYHU� /HQLQJUDG� EHIRUH WKH� .RVPRV²��� OLIW�RII�2I�FRXUVH��RQ�WKDW�QLJKW�FHUWDLQ�REVHUYHUV�FRXOGLQ�IDFW�DOVR�KDYH�VHHQ�SKHQRPHQD�DVVRFLDWHG�ZLWKWKH� ODXQFKLQJ� RI� WKLV� VDWHOOLWH�� 6RPH� GHVFULSWLRQV

�VHQW� LQ� E\� .KUHEWRY�� IURP� .HVWHQ·JD�� RU� E\5�� ,�� .XQGR]HURYD� IURP� =DVKHHN�� HWF��� GR� FRUUH�VSRQG� WR� WKLV� VXSSRVLWLRQ�� %XW� WKH�ZKROH� SLFWXUHRI� WKH� SKHQRPHQRQ� FDQQRW� EH� WUHDWHG� DV� WKDW� RID� VDWHOOLWH� ODXQFK�� 1HZ� GDWD� KDYH� FRQILUPHG� WKHKLJK� LOOXPLQDWLRQ� OHYHO� RI� WKH� HDUWK·V� VXUIDFH� E\WKH� REMHFWV�� 7KH� ERG\� �RU� ERGLHV�� GHFHOHUDWHG�KRYHUHG�� DQG� WKHQ� VKDUSO\� DOWHUHG� WKHLU� GLUHFWLRQRI� PRWLRQ�� OLJKW� EHDPV� HPLWWHG� E\� WKHP� IRUPHGD�YHU\�FRPSOH[�VWUXFWXUH��$OO�WKHVH�VDOLHQW�IHDWXUHVRI� WKH� SKHQRPHQRQ� PD\� EH� WUDFHG� LQ� YDULRXVUHSRUWV�� ,W� LV� YHU\� GLIILFXOW� WR� LQWHUSUHW� FRUUHFWO\VHYHUDO� ´FORVHµ� REVHUYDWLRQV�� EXW� LW� LV� KDUGO\� UHD�VRQDEOH� WR� LJQRUH� WKHP�� %RWK� WKH� TXHVWLRQ� RI� WKHDOWLWXGH��DW�ZKLFK�WKH�SKHQRPHQRQ�KDG�RFFXUUHG�DQG� WKDW� RI� WKH� QXPEHU� RI� SDUWLFLSDWLQJ� ERGLHVUHPDLQHG�XQVROYHG��7KHUH�ZDV�DQ�LPSUHVVLRQ�WKDWQRW� RQO\� GXULQJ� WKH� ILUVW� SKDVH�� EXW� DOVR� GXULQJWKH� VHFRQG� RQH�� H\HZLWQHVVHV� ORFDWHG� DW� YDULRXVSRLQWV� VDZ� GLIIHUHQW� EXW� VLPLODU� REMHFWV� IO\LQJ� DWORZ� DOWLWXGHV�� $V� QHZ� GDWD� HPHUJHG�� WKH� WLPHIUDPHV� RI� WKH� VHFRQG� SKDVH� HURGHG� PRUH� DQGPRUH�� DQG� WKH� YHU\� GLYLVLRQ� RI� WKH� SKHQRPHQRQLQWR�GLIIHUHQW�SKDVHV�ZDV�EHJLQQLQJ�WR�VHHP�PRUHDQG� PRUH� SUREOHPDWLF�� 7KH� GLVWULEXWLRQ� RI� WKHHYHQWV� LQ� WLPH� VXJJHVWHG� UDWKHU� WKDW� DQ� LQYDVLRQRI� OXPLQRXV� ERGLHV� LQWR� �RU� WKHLU� IRUPDWLRQ� LQ�WKH�DWPRVSKHUH�RYHU�WKH�5XVVLDQ�1RUWK�:HVW�WRRNSODFH� RYHU� WKH� ZKROH� SHULRG� RI� WZR� KRXUV�� IURP�� WR� �� $0�� ZLWK� LWV� PD[LPXP� IDOOLQJ� DW� DERXW�� R·FORFN�:H� EHOLHYHG� LW� PRVW� HVVHQWLDO� WR� HPSKDVL]HWKDW� WKH�GDWD�ZHUH� DV�\HW�JDWKHUHG�DQG�H[DPLQHGIDFWXDOO\� LQ� D� ´KDOI�DPDWHXULVKµ� ZD\�� ´,W� LV� QHF�HVVDU\� WR� SURFHHG� WR� D� PRUH� VHULRXV� VWDJH� RILQYHVWLJDWLRQ� ZLWK� SDUWLFLSDWLRQ� RI� YDULRXV� VSH�FLDOLVWV� DQG� VFLHQWLILF� UHVHDUFK� ERGLHV�µ� 8QIRUWX�QDWHO\�� WKLV� UHFRPPHQGDWLRQ� KDV� QHYHU� EHHQLPSOHPHQWHG� DQG� WKH�3HWUR]DYRGVN�SKHQRPHQRQKDV� QRW� EHHQ� WKRURXJKO\� VWXGLHG�%RWK� WKH� 6XSSOHPHQW DQG� WKH� 5HSRUW LWVHOI� FRQ�WDLQHG� VHFWLRQV� GHDOLQJ� ZLWK� REVHUYDWLRQV� RIDQRPDORXV� SKHQRPHQD� RQ� GD\V� RWKHU� WKDQ� 6HS�WHPEHU� ���� $� VXPPDU\� WDEOH� LQFOXGHG� ��� VLJKW�LQJV�� WKH� PRVW� LQWHUHVWLQJ� RQHV� EHLQJ� GHVFULEHGLQ� VRPH� GHWDLO�� 2XU� FRQFOXVLRQ� ZDV� DV� IROORZV�$OWKRXJK� WKH� VFDOH� DQG� YLYLGQHVV� RI� WKH� 3HWUR]D�YRGVN� SKHQRPHQRQ� DUH� XQSUHFHGHQWHG�� WKH� SKH�QRPHQRQ�LWVHOI�FDQQRW�EH�FRQVLGHUHG�DV�DEVROXWHO\XQLTXH�� ´7KHUH� DSSHDUV� WR� H[LVW� D� FHUWDLQ� FODVVRI�DQRPDORXV�SKHQRPHQD�REVHUYHG� LQ�WKH�DWPRV�SKHUH� DQG� LQ� QHDU�(DUWK� VSDFH�� ZKLFK� VWLOO� GHI\VDWLVIDFWRU\� H[SODQDWLRQ�� ,Q� WKH� 8665�� XQWLO� UH�FHQWO\�� QR� DWWHQWLRQ� KDV� EHHQ� JLYHQ� WR� WKH� VWXG\RI� WKHVH� SKHQRPHQD�� 6XFK�DQ� DSSURDFK� LV� KDUGO\UHDVRQDEOH�� 6WHSV�PXVW� EH� WDNHQ� WR� RUJDQL]H� V\V�WHPDWLF� LQYHVWLJDWLRQV� RI� WKHVH� SKHQRPHQD�µ$V� LQGLFDWHG� DERYH�� WKH� 6XSSOHPHQW ZDV� EDVHGRQ� WKH� GDWD� REWDLQHG� EHIRUH� 'HFHPEHU� ���� �����+RZHYHU�� LQ� WKH� FRXUVH�RI� LWV�ZULWLQJ� �LQ� -DQXDU\������ZH�UHFHLYHG�TXLWH�D� IHZ�QHZ�UHSRUWV��6RPH
�� 5,$3��%XOOHWLQ��������9RO�����1R�����



RI� WKHP� ZHUH� LQFOXGHG� LQWR� $SSHQGL[� �� WR� WKH6XSSOHPHQW� 5HIHUHQFHV��� =LJHO� )�� 7KH� 8)2� 3KHQRPHQRQ�� 0RVFRZ�� ,Q�YHQWVL\D�� �������� 7KH� 0\WK� $ERXW� )O\LQJ� 6DXFHUV�³3UDYGD������� -DQXDU\� ����� 0XVWHO� (��� 0DUW\QRY� '��� /HVKNRYWVHY� 9�

´)O\LQJ� 6DXFHUVµ� $JDLQ"³3UDYGD�� ������ )HEUX�DU\� ������ .ROFKLQ� *�� $Q� 8QLGHQWLILHG� 2EMHFW� RQ� WKH5DGDU� 6FUHHQV� RI� WKH� 0LOLWDU\�³7HUPLQDWRU�� �����1R�� �����3DUQRY�(��7KH�7HFKQRORJ\�RI�D�0\WK�³.RP�VRPROVND\D� 3UDYGD�� ������ 1RYHPEHU� ������(IUHPRY�$��$�)O\�$JDULF�DW�WKH�&URVVURDGV�³.RPVRPROVND\D� 3UDYGD�� ������ 'HFHPEHU� ��
5%� 48(67,216� $1'� $16:(56�� 'U�� /HY� 0�� *LQGLOLV)URP� WKH� (GLWRU� +HUH� ZH� RSHQ� D� QHZ� VHFWLRQRI� RXU� %XOOHWLQ³´5%� 4XHVWLRQV� DQG� $QVZHUVµ�,Q� LW� ZH� ZLOO� SXEOLVK� YLHZV� RI� QRWHG� VFKRODUVIURP� 5XVVLD�� 8NUDLQH�� DQG� RWKHU� FRXQWULHV�� ZKRFRQWULEXWHG� WR� WKH� DGYDQFHPHQW� RI� VFLHQFH� DQGDQRPDOLVWLFV�� RQ� WKH� FXUUHQW� VLWXDWLRQ� DQG� SHU�VSHFWLYHV�RI�GHYHORSPHQW�RI�WKHLU�UHVSHFWLYH�ILHOGVRI� LQYHVWLJDWLRQ�'U�� /HY� *LQGLOLV³D� ZHOO�NQRZQ� 5XVVLDQ� VSH�FLDOLVW�LQ�UDGLR�DVWURQRP\�DQG�RQH�RI�WKH�SLRQHHUVRI� 6(7,� VWXGLHV� LQ� WKH� IRUPHU� 8665³KDV� NLQGO\DJUHHG� WR� UHSO\� WR� RXU� TXHVWLRQV�� +H� KDV� PDGHD� JUHDW� FRQWULEXWLRQ� WR� WKH� VFLHQWLILF� 8)2� LQYHV�WLJDWLRQV� LQ� WKLV� FRXQWU\�� 7KH� IDPRXV� *LQGLOLV5HSRUW� �*LQGLOLV� /�� 0��� 0HQ·NRY� '�� $��3HWURYVND\D� ,�� *�� 8)2� 6LJKWLQJV� LQ� WKH� 8665�� $6WDWLVWLFDO� $QDO\VLV�� 0RVFRZ�� ,QVWLWXWH� RI� 6SDFH6WXGLHV�� ������ 3UHSULQW� 1R�� ����� ZDV� WKH� ILUVWZRUN� RI� WKLV� NLQG� HYHU� SXEOLVKHG� E\� DQ� RIILFLDO6RYLHW�VFLHQWLILF� UHVHDUFK�ERG\��,Q�5%�� WZR�SDSHUVE\� 'U�� *LQGLOLV� KDYH� EHHQ� SXEOLVKHG³´7KH3HWUR]DYRGVN�3KHQRPHQRQµ� �������9RO�� ���1R�� �²���� DQG� ´7KH� 3HWUR]DYRGVN� 7ULJJHUµ� �WKLV� LVVXH��'U�� /HY� *LQGLOLV� OLYHV� LQ�0RVFRZ�� 5XVVLD�� DQGZRUNV� DW� WKH� 6WHUQEHUJ� 6WDWH� $VWURQRPLFDO� ,QVWL�WXWH��+H�LV�D�)XOO�0HPEHU�RI�WKH�5XVVLDQ�$FDGHP\RI� &RVPRQDXWLFV�� 'LUHFWRU� RI� WKH� 6FLHQWLILF� DQG&XOWXUDO� 6(7,� &HQWHU�� 9LFH�&KDLUPDQ� RI� WKH� 6HF�WLRQ� ´6HDUFK� IRU� ([WUDWHUUHVWULDO� &LYLOL]DWLRQVµ� RIWKH�$VWURQRPLFDO�&RXQFLO�RI�WKH�5XVVLDQ�$FDGHP\RI� 6FLHQFHV�� DQG� D� PHPEHU� RI� 5,$3� $GYLVRU\%RDUG�

��� 'U�� *LQGLOLV�� ZKDW� LV�� LQ� \RXU� RSLQLRQ�� FRQWHP�SRUDU\� DQRPDOLVWLFV"� :KDW� DUH� LWV� PDLQ� WDVNV"7KLV� LV� D� YHU\� EURDG� ILHOG� ZLWK� UDWKHU� YDJXHERXQGDULHV��3UREDEO\�� RQH� VKRXOG�DVVLJQ� WR� LW� WKHWRWDO� FRPELQDWLRQ� RI� SKHQRPHQD� WKDW� IDOO� RXWVLGHWKH� VFRSH� RI� WKH� XVXDO� ZRUOG� YLHZ� FRPPRQO\DFFHSWHG� DQG� VXSSRUWHG� E\� WKH� DXWKRULW\� RI� VFL�HQFH�� 7KH� PDLQ� WDVN� RI� DQRPDOLVWLFV� LV� WR� UHYHDOWKH�QDWXUH�RI�DQRPDORXV�SKHQRPHQD��DQG�WR�ORRNIRU� WKHLU� SODFH� LQ� WKH� VFLHQWLILF� SLFWXUH� RI� WKHZRUOG���� +RZ� ZRXOG� \RX� IRUPXODWH� WKH� FRQWHQW� RI� WKH8)2� SUREOHP"� ,V� WKLV� SUREOHP� VFLHQWLILF�� LQ� \RXURSLQLRQ"7KH�8)2�SKHQRPHQRQ�FHUWDLQO\�EHORQJV� WR� WKHFDWHJRU\� RI� DQRPDORXV� SKHQRPHQD�� ,W� LQFOXGHV

WKRVH� REMHFWV�� REVHUYHG� YLVXDOO\� RU� UHFRUGHG� LQ�VWUXPHQWDOO\� LQ� WKH� HQYLURQPHQW� �PRVW� RIWHQ� LQWKH�DWPRVSKHUH�RI�RXU�SODQHW���ZKRVH�SDUDPHWHUVDQG�´EHKDYLRUµ�FDQQRW�EH�H[SODLQHG�LQ�WKH�FRQWH[WRI�SUHVHQW�GD\� VFLHQWLILF�NQRZOHGJH�� WKDW� LV� LQ� WKHIUDPHZRUN� RI� WKH� SUHVHQW�GD\� VFLHQFH� SDUDGLJP�,V� WKH� 8)2� SUREOHP� D� VFLHQWLILF� RQH"� :KHQZH� FDOO� D� SUREOHP� ´VFLHQWLILFµ�� WKLV� PHDQV� WKDWLW� FRUUHVSRQGV� WR� D� XQLYHUVDOO\� DFFHSWHG� FXUUHQWVFLHQFH� SDUDGLJP�� %HVLGHV�� LW� LV� H[SHFWHG� WKDW� WKHSUREOHP� LV� SRVHG� DQG� VROYHG� E\� VFLHQWLILF� PHWK�RGV�� LQ� DFFRUGDQFH� ZLWK� VWDQGDUGV� RI� VFLHQWLILFLQYHVWLJDWLRQ�� $PRQJ� WKH� ODWWHU� RQH� XVXDOO\� GLV�WLQJXLVKHV� H[SHULPHQW�� UHSURGXFLELOLW\� RI� UHVXOWV�DQG� IDOVLILDELOLW\�� ,� ZRXOG� DOVR� DGG� WR� WKLV� OLVWVXFK� SULQFLSOHV� DV� WKH� DQWL�GRJPDWLF�PD[LP� �DQ\NQRZOHGJH� PD\� EH� GHYHORSHG� DQG� LPSURYHG��FULWLFDO� DSSURDFK� WR� GDWD� REWDLQHG� �DQ\� IDFWV� DQGFRQFOXVLRQV� PXVW� EH� VFUXSXORXVO\� YHULILHG��� WKHGDWD�PXVW� EH� DQDO\]HG� WKRURXJKO\�� FDUHIXOO\� DQGSURIHVVLRQDOO\�� DQ\� FRQFOXVLRQV�PXVW� EH� VXEVWDQ�WLDWHG�� 7KHVH� UHTXLUHPHQWV� KDYH� WR� EH� PHW� ERWKLQVLGH�DQG�RXWVLGH� WKH�SDUDGLJP�� ,Q�RWKHU�ZRUGV�WKRVH� SKHQRPHQD�� IRU�ZKLFK� WKHUH� LV� QR� SODFH� LQD� FXUUHQW� SDUDGLJP�� PXVW� DOVR� EH� VWXGLHG� ZLWKWKH� KHOS� RI� VFLHQWLILF� PHWKRGV�� )XUWKHU� VWLOO�� LQVXFK� ILHOGV� WKH� DERYH�OLVWHG� UHTXLUHPHQWV� PXVWEH� REVHUYHG� HYHQ� PRUH� ULJRURXVO\�2Q� WKLV� EDVLV� RQH� FDQ� FRQFOXGH� WKDW� WKH� 8)2SUREOHP�LV�QRW�D�VFLHQWLILF�RQH��RU��PRUH�SUHFLVHO\�LW� KDV� QRW� DV� \HW� UHDFKHG� WKLV� VWDWXV�� %XW� WKLVGRHV� QRW� PHDQ� DW� DOO� WKDW� WKH� 8)2� SUREOHP� LV´DQWLVFLHQWLILFµ�� $Q\� QHZ� SUREOHP�� EHIRUH� LW� RE�WDLQV� WKH� VWDWXV� RI� D� VFLHQWLILF� RQH�� KDV� WR� JRWKURXJK� D� SUHOLPLQDU\� VWDJH� RI� LWV� IRUPDWLRQ�� ,EHOLHYH� WKDW� WKH� 8)2� SUREOHP� LV� RQH� RI� VXFK´SUREOHPV� LQ� WKH� PDNLQJµ���� :KDW�� LQ� \RXU� RSLQLRQ�� FRXOG� EH� FRQVLGHUHG� DVWKH� VROXWLRQ� RI� WKH� 8)2� SUREOHP"� :KDW� LV� QHHGHGWR� EH� GRQH� �ERWK� RQ� WKHRUHWLFDO� DQG� RUJDQL]DWLRQDOOHYHOV�� WR� UHDFK� VXFK� D� VROXWLRQ",I� WKH� WUXH� QDWXUH� DQG� WKH� SODFH� RI� 8)2V� LQWKH�VFLHQWLILF�SLFWXUH�RI�WKH�ZRUOG�ZHUH�HVWDEOLVKHGZLWK� FHUWLWXGH�� WKLV� ZRXOG� EH� WKH� VROXWLRQ� RI� WKH8)2� SUREOHP�,W�ZRXOG�KDYH�EHHQ�ILQH�LI� WKH�QHJDWLYH�DWWLWXGHRI� WKH� VFLHQWLILF� FRPPXQLW\� WR� WKLV� SUREOHP� KDGWUDQVIRUPHG� LQWR� D� SRVLWLYH� RQH� DQG� WKH� ZKROHSRWHQWLDO� RI� PRGHUQ� VFLHQFH� KDG� EHHQ� XVHG� IRU
5,$3��%XOOHWLQ��������9RO�����1R����� ��



VROYLQJ� LW�� %XW� ,� WKLQN� WKLV� LV� LPSRVVLEOH³ILUVW� RIDOO�� GXH� WR� SV\FKRORJLFDO� UHDVRQV�� 0RUH� OLNHO\WKDW� WKH� LQYHUVH� FRXUVH� RI� HYHQWV� ZRXOG� WDNHSODFH�� ZKHQ� WKH� QDWXUH� RI� 8)2V� DQG� WKHLU� SODFHLQ�WKH�VFLHQWLILF�SLFWXUH�RI�WKH�ZRUOG�LV�HVWDEOLVKHG�WKLV� DWWLWXGH� ZLOO� FKDQJH���� :KDW� LV�� LQ� \RXU� RSLQLRQ�� WKH� PRGHUQ� VWDWH� RIWKH�8)2�SUREOHP�LQ�WKH�FRXQWULHV�RI�WKH�IRUPHU�8665DQG� LQ� WKH� :HVW"� :KDW� DUH� WKH� PDLQ� DFKLHYHPHQWVRI� WKH� ODVW� ���\HDUV"�:KDW�DUH� WKH�PDLQ� VKRUWFRPLQJVRI� SUHVHQW�GD\� XIRORJLFDO� VWXGLHV",W� LV� D� ORQJ� WLPH� VLQFH� ,� ZDV� DFWLYHO\� VWXG\LQJWKH�8)2�SUREOHP��7KH�FXUUHQW�VLWXDWLRQ�LQ�ZHVWHUQFRXQWULHV� LV� WKHUHIRUH� QRW� ZHOO� NQRZQ� WR� PH�� $VIRU� WKH� FRXQWULHV� RI� WKH� &RPPXQLW\� RI� ,QGH�SHQGHQW� 6WDWHV� �ILUVW� RI� DOO�� 5XVVLD��� KHUH� WKHKRSHOHVV� SROOXWLRQ� RI� WKH� ´LQIRUPDWLRQDO� HQYLURQ�PHQWµ� LQ� WKLV� ILHOG� VXFFHHGHG� WKH� IRUPHU� VWDWHFHQVRUVKLS�� ,� WKLQN� WKLV� LV� MXVW� DQRWKHU� PHWKRGWR� SUHYHQW� VHULRXV� VFLHQWLILF� VWXGLHV� RI� WKH� 8)2SUREOHP� E\� GLVFUHGLWLQJ� LW� LQ� WKH� H\HV� RI� WKHVFLHQWLILF� FRPPXQLW\��7KLV�PHWKRG� LV� LQ� IDFW�HYHQPRUH� HIIHFWLYH� WKDQ� VWDWH� FHQVRUVKLS³WKH� ODWWHU�RQ�WKH�FRQWUDU\��VWLPXODWHV�LQWHUHVW�LQ�WKH�SUREOHP�3UREDEO\��WKH�PDLQ�UHVXOW�RI�WKH�ILIW\�\HDU�DWWHPSWVWR� LQYHVWLJDWH� WKH� 8)2� SKHQRPHQRQ� WKDW� ZHUHPDGH� LQ� YDULRXV� FRXQWULHV� OLHV� LQ� WKH� IDFW� WKDW³ZKHWKHU� RU� QRW�ZH� OLNH� WKLV³8)2V� KDYH� EHFRPHDQ� LQWHJUDO� SDUW� RI� PDVV�FXOWXUH���� :KLFK� LV� WKH� UHDO� UROH� RI� ´ELJ� VFLHQFHµ� LQ� 8)2VWXGLHV"� :KLFK� DUH� WKH� SURVSHFWV� RI� LWV� SDUWLFLSDWLRQLQ� WKHVH� VWXGLHV"´%LJ� VFLHQFHµ� FRXOG� KDYH� SOD\HG� D� PDMRU� SDUWLQ� VWXG\LQJ� WKH� 8)2� SKHQRPHQRQ³RU� DW� OHDVW

LQ� HVWDEOLVKLQJ� UHDO� IDFWV� DQG� WKRVH� SURSHUWLHV� RI8)2V� WKDW� VKRXOG�EH� H[SODLQHG��+RZHYHU�� LW� SHU�VLVWHQWO\�VWDQGV�DORRI� IURP�WKLV�SUREOHP��2QH�FDQHYHQ�XQGHUVWDQG� VXFK�DQ� DWWLWXGH�� VLQFH� WKH�8)2SUREOHP� GRHV� IDOO� RXWVLGH� WKH� IUDPHZRUN� RI� WKHFXUUHQW� VFLHQWLILF� SDUDGLJP�� %HVLGHV�� LW� LV� GXH� WRWKH� HIIRUW� RI� ´8)2� HQWKXVLDVWVµ� DQG� WKH� PDVV�PHGLD� WKDW� LW� KDV� EHHQ� VHYHUHO\� GLVFUHGLWHG�� 6R�,� FDQQRW� VHH� DQ\� SURVSHFWV� IRU� ´ELJ� VFLHQFHµSDUWLFLSDWLRQ� LQ� 8)2� VWXGLHV�� DW� OHDVW� LQ� WKH� QHDUIXWXUH���� :KDW� LV� WKH� UROH� DQG� ZKDW� DUH� WKH� SURVSHFWV� RISDUWLFLSDWLRQ� RI� DQRPDOLVWLFV� LQ� WKH� GHYHORSPHQW� RIWKH� 8)2� SUREOHP",Q� P\� RSLQLRQ�� DQRPDOLVWLFV� FDQ� VFDUFHO\� SDU�WLFLSDWH� GLUHFWO\� LQ� WKH� GHYHORSPHQW� RI� WKLV� ILHOGRI� VWXG\�� %XW� E\� PDNLQJ� D� FRQWULEXWLRQ� WR� WKHSURJUHVV� RI� WKH� ZKROH� ILHOG� RI� QDWXUDO� VFLHQFHV�LW� ZLOO� IDYRU� WKH� XOWLPDWH� VROXWLRQ� RI� WKH� 8)2SUREOHP� DV� ZHOO����&RXOG� \RX� IRUPXODWH� WKH�PDLQ� FRQFOXVLRQV� DERXWWKH� QDWXUH� RI� WKH� 8)2� SKHQRPHQRQ� WKDW� UHVXOWHGIURP� \RXU� ORQJ�VWDQGLQJ� ZRUN� LQ� WKLV� ILHOG",� WKLQN� WKDW� LW� LV� D� ERUGHUODQG� SKHQRPHQRQO\LQJ� RQ� WKH� ERXQGDU\� EHWZHHQ� WZR�ZRUOGV³WKHWKUHH�GLPHQVLRQDO�ZRUOG�RI�FRQWHPSRUDU\�VFLHQFHDQG� WKH� ZRUOG� RI� KLJKHU� GLPHQVLRQV� KDYLQJ� GLI�IHUHQW� VSDWLDO�WHPSRUDO� FKDUDFWHULVWLFV�� LQ� ZKLFKGLIIHUHQW� ODZV� RI� QDWXUH� DUH� RSHUDWLYH�� 0RGHUQVFLHQFH� LV� PRYLQJ� E\� LWV� RZQ� SDWK� WRZDUGV� WKHFRJQLWLRQ� RI� WKH� ZRUOGV� RI� KLJKHU� GLPHQVLRQV�:KHQ� WKH� LGHD� RI� VXFK� ZRUOGV� EHFRPHV� D� SDUWRI�WKH�VFLHQWLILF�ZRUOG�YLHZ��WKH�8)2�SKHQRPHQRQZLOO� REWDLQ� LWV� QDWXUDO� H[SODQDWLRQ�
/(77(5� 72� 7+(� (',7257+(5(� :(5( ,1� 7+(� 8665� $%'8&7,21� &$6(6� $1'� 8)2� /$1',1*6�
6LU�� ³3XEOLFDWLRQ� RI� WKH� SDSHU� ´+LVWRU\� RI� 6WDWH�'L�UHFWHG� 8)2� 5HVHDUFK� LQ� WKH� 8665µ� E\� <XOL\3ODWRY� DQG� %RULV� 6RNRORY� LV� D� UHDOO\� VLJQLILFDQWVWDJH� LQ� WKH� KLVWRU\� RI� VFLHQWLILF� XIRORJ\�� ,W� DS�SHDUHG� DOPRVW� VLPXOWDQHRXVO\� LQ� 5,$3� %XOOHWLQ������� 9RO�� ���1R�� �²��� DQG� LQ� WKH�KLJKO\� DXWKRUL�WDWLYH� 5XVVLDQ� DFDGHPLF�SHULRGLFDO³WKH�+HUDOG� RIWKH� 5XVVLDQ� $FDGHP\� RI� 6FLHQFHV ������� 9RO�� ���1R�� ���� 7KLV� LV� TXLWH� DQ� HYHQW�� LI� IRU� QR� RWKHUUHDVRQ� WKDQ� WKDW� LW� EUHDNV� WKH� VHFUHF\� WKDW� VXU�URXQGHG� WKH� 6RYLHW� SURJUDP� RI� 8)2� VWXGLHV� LQWKH�\HDUV�����²������ZKHQ�LW�ZDV�EHLQJ�FRQGXFWHGE\� DFDGHPLF� DQG� PLOLWDU\� UHVHDUFK� ERGLHV�� (YHQIRUPDOO\� RSHQ� SDUWV� RI� WKH� SURJUDP�ZHUH� SDLQV�WDNLQJO\�GLVJXLVHG��1RZ�WKH\�KDYH�EHFRPH�NQRZQWR� WKH� ZKROH� UHDGLQJ� FRPPXQLW\�)XWXUH� KLVWRULDQV� RI� VFLHQWLILF� XIRORJ\�ZLOO� FHU�WDLQO\� UHJDUG� WKH� VXUYH\� E\� 3ODWRY� DQG� 6RNRORYDV� D�YHU\� LPSRUWDQW�GRFXPHQW�� ,W� FRXOG�SUREDEO\EH� H[SDQGHG� LQWR� D� ERRN� RQ� WKH� VDPH� VXEMHFWPDWWHU�� :K\� QRW� DOVR� SXEOLVK� FRQFUHWH� VFLHQWLILF

UHVXOWV�RI� WKLV�SURJUDP³LQ�SDUWLFXODU�� WKRVH�IURPWKH� ILHOGV� RI� DWPRVSKHULF� RSWLFV� DQG� HQYLURQ�PHQWDO� VWXGLHV"� 2QH� GD\� LQ� WKH� IXWXUH� LW� FDQFHUWDLQO\� EHFRPH� SRVVLEOH�7KH� SUHVHQW� DXWKRU� WRRN� SDUW� LQ� IXOILOOPHQW� RIWKH� 6HWND� $1 DQG�*DODNWLND 8)2� VWXG\� SURJUDPVDV� D� UDQN�DQG�ILOH� UHVHDUFKHU³ZRUNLQJ� ZLWK� OLW�HUDWXUH��ZULWLQJ�VFLHQWLILF�UHSRUWV��SURFHVVLQJ�SKR�WRJUDSKV� DQG� WUDYHOOLQJ� WR� ´KRW� XIRORJLFDO� VSRWVµLQ� WKH� 1RYRVLELUVN� 5HJLRQ� DQG� $OWDL� 0RXQWDLQV�,� KDYH� DOVR� SDUWLFLSDWHG� LQ� VRPH� FRQIHUHQFHV� LQ1RYRVLELUVN� DQG�0RVFRZ��ZKHUH� SUHOLPLQDU\� UH�VXOWV� RI� WKH� SURJUDP� SKDVHV� ZHUH� VXPPHG� XS�7KHUHIRUH��P\�LPSUHVVLRQV�RI�WKH�VXUYH\�E\�3ODWRYDQG� 6RNRORY� DUH� QRW� YHU\� W\SLFDO�� EHLQJ� UDWKHUZHOO� DZDUH� RI� PDQ\� VLGHV� RI� WKLV� ZRUN� ´IURPLQVLGHµ�� ,� FDQQRW� SHUFHLYH� LW� DV� DQ� RXWVLGHU�� ,WZRXOG� EH�PRUH� LQWHUHVWLQJ� WR� OHDUQ�ZKDW� LPSUHV�VLRQV� DUH� SURGXFHG� E\� WKH� SDSHU� RQ� WKH� UHDGHUVZKR� DUH� LQH[SHULHQFHG� LQ� WKH�KLVWRU\� RI� WKH�8)2SUREOHP�DQG�DUH�VWLOO�VHULRXVO\�DVNLQJ�WKHPVHOYHV�´'R� 8)2V� UHDOO\� H[LVW"µ
�� 5,$3��%XOOHWLQ��������9RO�����1R�����



)RU� PH� LW� VHHPV� UDWKHU� VWUDQJH� WKDW� 'U�� )HOL[=LJHO³WKH� IRXQGHU� RI� VFLHQWLILF� XIRORJ\� LQ� WKH8665�� $VVRFLDWH� 3URIHVVRU� DW� 0RVFRZ� $YLDWLRQ,QVWLWXWH� DQG� DQ� H[SHUW� LQ� DVWURQRP\³ZDV� SUH�VHQWHG� LQ� WKH� SDSHU� DV� PHUHO\� DQRWKHU� OHFWXUHUHQWHUWDLQLQJ� KLV� DXGLHQFHV� ZLWK� EL]DUUH� K\SRWKH�VHV�� 7KH� OLVW� RI� UHIHUHQFHV� ODFNV�8)2� 6LJKWLQJV� LQWKH�8665 WKDW�ZDV� SXEOLVKHG� LQ�0RVFRZ� LQ� �����ILYH�\HDUV�DIWHU�'U��=LJHO·V�GHDWK���DQG�DOVR� WKHUHLV�QR�PHQWLRQ�RI�VXFK�UHVHDUFKHUV�DV�9��6��7URLWVN\�0�� $�� =KHOWXNKLQ�� $�� 1�� 'PLWULHY�� %�� $�� 6KXUL�QRY���� %XW� WKH� VHTXHQFH� RI� HYHQWV� WKDW� OHG� WRHVWDEOLVKLQJ� WKH� RIILFLDO� SURJUDP� RI� 8)2� VWXGLHVLQ� WKH� 8665� LV� GHVFULEHG� LQ� WKH� VXUYH\� TXLWHLPSDUWLDOO\�� 7KH� DXWKRUV� GR� QRW� WU\� WR� FRQFHDOWKH� IDFW� WKDW� WKH� SURJUDP� ZDV� VHW� XS� XQGHUSUHVVXUH� RI� FLUFXPVWDQFHV�� 7KH� $FDGHP\� RI� 6FL�HQFHV�RI�WKH�8665��DV�ZHOO�DV�HVWDEOLVKHG�UHVHDUFKLQVWLWXWLRQV� RI� RWKHU� OHDGLQJ� ZRUOG� SRZHUV�� ZDVQHYHU� HQWKXVLDVWLF� DERXW� RUJDQL]LQJ� VXFK� VWXG�LHV³HYHQ� WKRXJK� WKH� 8)2� SUREOHP� LWVHOI� GDWHVDV� IDU� EDFN� DV� ������ 3HFXOLDU� DV� LW� LV�� WKLV� ILHOGRI� NQRZOHGJH� KDV� EHHQ� ´SULYDWL]HGµ� E\� D� NLQGRI�ELSRODU�VWUXFWXUH�KDYLQJ�DOPRVW�QR�FRQQHFWLRQVZLWK� RIILFLDO� VFLHQFH�� 1RERG\� HYHU� WULHG� WR� EXLOGWKLV�VWUXFWXUH�� LW�DURVH�VSRQWDQHRXVO\�LQ�D�QXPEHURI� FRXQWULHV�� DFFRUGLQJ� WR� WKH� VDPH� VFKHPH� HYH�U\ZKHUH�� RQH� SROH� LQFOXGHG� LQIRUPDO� JURXSV� RIYROXQWDU\� HQWKXVLDVWV� RI� IO\LQJ� VDXFHUV�� DQG� WKHRWKHU� WKH� VWDWH� LQWHOOLJHQFH� DJHQFLHV�� 5HODWLRQVEHWZHHQ� WKHVH� SROHV� ZHUH� IDU� IURP� FORXGOHVV³ZKLFK� KDV� EHHQ� FOHDUO\� GHPRQVWUDWHG� LQ� SXEOLFD�WLRQV� RI� ZHVWHUQ� XIRORJLVWV�� $FFRUGLQJ� WR� D� ORJLFRI� HYHQWV�� WKH� 6RYLHW� 8QLRQ� FRXOG� QRW� EH� DQH[FHSWLRQ� WR� WKLV� UXOH�� $QG� VXGGHQO\� LQ� ����WKHUH� DSSHDUHG� D� ´WKLUG� IRUFHµ³WKH� $FDGHP\� RI6FLHQFHV� RI� WKH� 8665�� :KDW� FDPH� RI� LW�� RQH� FDQOHDUQ� IURP� WKH� VXUYH\� E\� 3ODWRY� DQG� 6RNRORY�7R� SXW� LW� EULHIO\�� VSKHUHV� RI� LQIOXHQFH� KDYHEHHQ� VHSDUDWHG�EHWZHHQ�YDULRXV�GHSDUWPHQWV��(I�IHFWV�DFFRPSDQ\LQJ�ODXQFKLQJV�RI�VSDFH�DQG�PLOL�WDU\� URFNHWV� ZHUH� VWXGLHG� DV� VRPHWKLQJH[WUDRUGLQDU\� GXH� WR� WKH� UHJLPH� RI� VHFUHF\�� )RUWKH� ´DXWKRUVµ� RI� WKHVH� ODXQFKLQJV� WKH\� ZHUH� QRP\VWHULHV� DW� DOO�� DSSHDULQJ� DV� DQRPDOLHV� RQO\� WRXQLQLWLDWHG�6RYLHW�FLWL]HQV�DQG�DFDGHPLF�VFLHQWLVWVKDYLQJ� WR� VROYH� ULGGOHV� ZLWK� D� NQRZQ� �WR� WKH´LQLWLDWHGµ� SHUVRQV�� VROXWLRQ�� 7KH� PDLQ� HIIRUWVGXULQJ� WKH� ���\HDU� ZRUN� ZHUH� ZDVWHG� E\� LQYHV�WLJDWLQJ� VHFUHW� LOOXPLQDWLRQV� LQ� WKH� QLJKW� VN\�7KHVH� ZHUH� QRW� P\VWHULHV� RI� QDWXUH� WKDW� DUH�� DVD�UXOH��WR�EH�VWXGLHG�E\�WKH�$FDGHP\�RI�6FLHQFHV�EXW� P\VWHULHV� RI� WKH� PLOLWDU\�LQGXVWULDO� FRPSOH[�$W� WKH� VDPH� WLPH�� WKHUH� ZHUH� UHFRUGHG� YHU\LQWULJXLQJ� QDWXUDO� SKHQRPHQD� DV� ZHOO�� 6RPH� RIWKHP� DUH� NQRZQ� WR� VFLHQFH³EHLQJ�� LQ� SDUWLFXODU�ZHOO� GHVFULEHG� LQ� WKH� FODVVLFDO� ZRUN� /LJKW� DQG&RORU� LQ�1DWXUH E\�0��0LQQDHUW�� �7KHUH� LV� LQ� WKLVERRN� HYHQ� D� VKRUW� VHFWLRQ� GHDOLQJ� ZLWK� IO\LQJVDXFHUV��� ,W� SURYHG�� KRZHYHU�� HYLGHQW� WKDW� QRW� DOOVWUDQJH� QDWXUDO� SKHQRPHQD� IDOO� LQWR� NQRZQ� FDWH�

JRULHV�� VRPH� RI� WKHP� DUH� LQGHHG� QHZ� WR� VFLHQFH�7KH\� DUH� UDWKHU� QXPHURXV� DQG� YDULRXV� LQ� WKHLURULJLQ�� EHLQJ� QRW� VWXGLHG� E\�PHWHRURORJLVWV�� JHR�SK\VLFLVWV��RU�RFHDQRJUDSKHUV�GXH�WR�WKHLU�UHODWLYHUDULW\� DQG� ODFN� RI� SUDFWLFDELOLW\� DW� WKH� SUHVHQWWLPH�� ,QIRUPDWLRQ� DERXW� VXFK� SKHQRPHQD� GRHVKRZHYHU� FLUFXODWH� DPRQJ� RUGLQDU\� SHRSOH� ZKRZRUN� XQGHU� WKH� RSHQ� VN\�� 7KH� SUHVHQW� DXWKRUKDV� VDWLVILHG� KLPVHOI� WKDW� HYHQ� VKRUW� YLVLWV� WR� WKH1RYRVLELUVN�� 7RPVN�� DQG� .HPHURYR� UHJLRQV�� DVZHOO� DV� WR� WKH� $OWDL� 0RXQWDLQV�� JLYH� DQ� XQH[�SHFWHGO\� KLJK� \LHOG� RI� UHOLDEOH� UHSRUWV� DERXWVWUDQJH� HYHQWV� WKDW� DUH� GLIILFXOW�WR�H[SODLQ�� 0RUHRIWHQ�WKDW�QRW��WKH\�DUH�VLPSO\�LJQRUHG�E\�´VHULRXVSHRSOHµ�� $Q\� UHVHDUFK� ZRUN� FRQGXFWHG� LQ� WKHILHOG� �JHRORJLFDO�� JHRSK\VLFDO�� HWF��� LV� DLPHG� DWSUDFWLFDOO\� XVHIXO� UHVXOWV�� $V� IRU� WKH� WUDGLWLRQ� RIGLVLQWHUHVWHG�VFLHQWLILF�VWXGLHV��QRW�FRQQHFWHG�ZLWKDSSOLHG� WDVNV�� LW� KDV� EHHQ� DV� JRRG� DV� ORVW�� 7KLVFRQFOXVLRQ� DOVR� VWHPV� IURP� WKH� UHVXOWV� RI� WKHIXOILOOPHQW� RI� WKH� 6RYLHW� 8)2� SURJUDP�� EHLQJFHUWDLQO\� ZRUWK\� RI� DWWHQWLRQ�3ODWRY�DQG�6RNRORY�DYRLG�LQ�WKHLU�SDSHU�WRXFK�LQJ� WKH� VHW� RI� GDWD� JDWKHUHG� LQ� WKH� FRXUVH� RI� WKHSURMHFW�� 7KH\� GR� QRW� FLWH� UHVXOWV� REWDLQHG� LQ� WKHIUDPHZRUN�RI�WKH�6HWND�$1 DQG�*DODNWLND SURJUDPVE\�VFLHQWLVWV�IURP�1L]KQL\�1RYJRURG�ZKR�ZRUNHGXQGHU� WKH� JXLGDQFH� RI� 'U�� 9�� 6�� 7URLWVN\�� D� &RU�UHVSRQGLQJ� 0HPEHU� RI� WKH� 8665� $FDGHP\� RI6FLHQFHV�� 1HLWKHU� GR� WKH\� SD\� DQ\� DWWHQWLRQ� WRWKH�H[SHGLWLRQV�WR�WKH�$OWDL�DQG�6D\DQ�0RXQWDLQVKHDGHG�E\�'U��$��1��'PLWULHY��RU�WR�WKH�PDWHULDOVWKDW� ZHUH� H[DPLQHG� �DQG� VHQW� WR� 0RVFRZ�� LQ1RYRVLELUVN�E\�'U��1��$��=KHOWXNKLQ��DOVR�D�&RU�UHVSRQGLQJ�0HPEHU�RI� WKH�$FDGHP\�RI� 6FLHQFHV�:KHQ� WKH� ILUVW� VWDJH� RI� WKH� 6HWND� $1 SURJUDPZDV� XQGHU� FRPSOHWLRQ�� WKH� SUHVHQW� DXWKRU� ZURWHD� UHSRUW� DQDO\]LQJ� WKH� H[LVWLQJ� �DQG�� FHUWDLQO\�YHU\� LQKRPRJHQHRXV�� ERG\� RI� SXEOLFDWLRQV� RQWKH�8)2�SUREOHP��,Q�LW�,�QRWHG�WKDW�LQ�WKH�SURFHVVRI� WKLV�ZRUN� RQH� VKRXOG� H[SHFW� JUDGXDO� DFFXPX�ODWLRQ� RI� D� OLPLWHG� EXW� LQHYLWDEOH� VHW� RI� GDWD� WKDWFRXOG� QRW� EH� H[SODLQHG� E\� WKH� HIIHFWV� DFFRPSD�Q\LQJ� DHURVSDFH� WHVWV�� QHLWKHU� E\� XQNQRZQ� SKH�QRPHQD�RI�QDWXUH��7KHVH�DUH�H\HZLWQHVVHV·�UHSRUWVDERXW� VWUDQJH� FUDIW� ZKRVH� IOLJKW� FKDUDFWHULVWLFVDUH� IDU� DKHDG� RI� WHUUHVWULDO� DLUSODQHV� DQG� URFNHWV�RU� ZKRVH� PRWLRQ� LV� LQFRPSDWLEOH� ZLWK� NQRZQODZV� RI� SK\VLFV�� 6LQFH� WKHUH� H[LVWV� QR�PHWKRG� WRVFLHQWLILFDOO\� LQYHVWLJDWH� VXFK� REMHFWV� RU� IRUHFDVWZKHQ�DQG�ZKHUH� WKH\�ZLOO�DSSHDU�QH[W� WLPH�� WKH\FDQ� FRPH� LQWR� WKH� YLHZ� RI� UHVHDUFKHUV� RQO\� E\FKDQFH�%\� WKH� HQG� RI� WKH� IXOILOOPHQW� RI� WKH� *DODNWLNDSURJUDP�,�PHW�PRUH�WKDQ�RQFH�ZLWK�WKLV�YLHZSRLQWLQ� RWKHU� UHSRUWV� DV� ZHOO�� ,W� GRHV� VHHP� WR� KDYHEHHQ� SUDFWLFDOO\� YDOLGDWHG�� 7KLV� LV�� KRZHYHU�� GLI�ILFXOW� IRU� VFLHQWLVWV� WR� DJUHH� ZLWK� VXFK� ´XQSOHDV�DQWµ� IDFWV� DV� WKH� H[LVWHQFH� RI� REMHFWV� WKDW� FDQQRWEH� VFLHQWLILFDOO\� VWXGLHG� RU� GR� QRW� REH\� WKH� HOH�PHQWDU\� ODZV� RI� SK\VLFV�� ,Q� VXFK� FDVHV� LW� VHHPV
5,$3��%XOOHWLQ��������9RO�����1R����� ��



WR� EH� VLPSOHU� WR� VD\�ZLWK� D� ORIW\� WRQH� WKDW� WKHVHIDFWV� DUH� XQUHOLDEOH� DQG� QRW� ZRUWK\� RI� DWWHQWLRQRQ� WKH� SDUW� RI� VHULRXV� VSHFLDOLVWV�� 2QO\� LQ� WKLVFRQWH[W� FDQ� ,� H[SODLQ� 3ODWRY·V� DQG� 6RNRORY·V� DV�VHUWLRQ� WKDW� LQ� WKH� FRXUVH� RI� WKH� SURMHFW·V� ZRUN�WKHUH� ZDV� QRW� UHFRUGHG� HYHQ� D� VLQJOH� UHSRUW� RID�8)2� ODQGLQJ�� RU� D� FRQWDFW�ZLWK�8)2� SLORWV�� RUDQ� DEGXFWLRQ� FDVH��<XOL\� 3ODWRY� SXEOLVKHG� VXFK� VWDWHPHQWV� LQ� 6R�YLHW� QHZVSDSHUV� LQ� WKH� ����·V� PRUH� WKDQ� RQFH�:KHQ� WKH� VDPH� ZDV� VDLG� LQ� ����� LQ� WKH� MRXUQDO9RNUXJ�6YHWD�� LW� DOUHDG\� ORRNHG�UDWKHU� VWUDQJH��%\WKDW� WLPH� WKH� ´UXOHV� RI� JDPHµ� LQ� WKH� 6RYLHW� VWDWHKDG� FKDQJHG� GXH� WR� SHUHVWURLND�� ZKLFK� UHVXOWHGLQ� D� UHDO� ZDYH� RI� UHSRUWV� LQ� WKH� PDVV� PHGLDDERXW� KXPDQRLGV� DQG�8)2� ODQGLQJV�� (QFRXQWHUVZLWK� 8)2V� DQG� ´DOLHQVµ� LQ� *HRUJLD�� WKH� 3HUP5HJLRQ�� 9RURQH]K� DQG� RWKHU� SDUWV� RI� WKH� 8665EHFDPH� D� IDYRULWH� WRSLF� LQ� 6RYLHW� QHZVSDSHUV�0RUHRYHU�� MRXUQDOLVWV�ZRQGHUHG��ZK\�KDG� SK\VL�FLVWV� DQG� FKHPLVWV� IURP� WKH�$FDGHP\�RI� 6FLHQFHVQRW� UXVKHG� WR�TXHVWLRQ�ZLWQHVVHV��FROOHFW�VDPSOHV�H[DPLQH� VXSSRVHG� ODQGLQJ� WUDFHV"� ,V� WKLV� QRWLQWHUHVWLQJ� RU� LPSRUWDQW� DW� DOO"� $QG� 3ODWRY� KDGWR� H[SODLQ� LQ� LUULWDWLRQ� WR� D� FRUUHVSRQGHQW� RI� WKH.RPVRPROVND\D� 3UDYGD QHZVSDSHU� �KLV� UHSO\� ZDVSXEOLVKHG��� ´:H� FDQQRW� UXQ� DERXW� WKH� ZKROHFRXQWU\� WU\LQJ�WR�YHULI\�ZKDW�ZDV�VDLG�RU�ZULWWHQE\� VRPHRQH� VRPHZKHUH���µ� 3UREDEO\� QRW³EXWZKDW� PXVW� VFLHQFH� GR� LQVWHDG"� $V� QRWHG� DERYH�WKHUH�H[LVWV�QR�PHWKRG�WR�VWXG\�UDUH�XQSUHGLFWDEOHSKHQRPHQD�� $V� D� UHVXOW�� WKHVH� UHSRUWV� ZHUH� LQ�YHVWLJDWHG� E\� UHSUHVHQWDWLYHV� RI� WKH� ´ILUVW� IRUFHµ�DPDWHXU�XIRORJLVWV���$JHQWV�RI�WKH�´VHFRQG�IRUFHµ�WKH� VHFUHW� VHUYLFHV�� ZHUH� SUREDEO\� DOVR� LQYHVWL�JDWLQJ�� EXW� RI� FRXUVH� QRWKLQJ� LV� NQRZQ� RI� WKHLUFRQFOXVLRQV�,Q� WKH� IDOO� RI� ����� WKHUH�ZDV� KHOG� D� XIRORJLFDOFRQIHUHQFH� LQ� 3HWUR]DYRGVN�� ZKHUH� PHWKRGRORJ\DQG�UHVXOWV�RI�WKHVH�LQYHVWLJDWLRQV�ZHUH�GLVFXVVHG�,WV�SDUWLFLSDQWV�LQFOXGHG�VFLHQWLVWV��HQJLQHHUV��FRV�PRQDXWV�� DQG� MRXUQDOLVWV� IURP� 0RVFRZ�� /HQLQ�JUDG�� 3HUP�� DQG� RWKHU� FLWLHV� DQG� UHJLRQV� RI� WKH6RYLHW�8QLRQ��%XW� FHUWDLQO\�� WKLV�PHHWLQJ�ZDV�QRWLQ� DFFRUGDQFH� ZLWK� WKH� 6WDWH� SURJUDP� RI� 8)2VWXGLHV�� DQG� WKH� FRQIHUHQFH� UHFRPPHQGDWLRQV� UH�PDLQHG�XQNQRZQ�WR�LWV�KHDGV��6HYHUDO�FRQIHUHQFHVDQG� VHPLQDUV� RI� WKLV� NLQG� KDYH� EHHQ� KHOG� LQ7RPVN��'U��(��$��(UPLORY�IURP�*RUNL� �QRZ�1L]K�QL\�1RYJRURG�� 8QLYHUVLW\�� ZKR�ZRUNHG� WRJHWKHUZLWK� 'U�� 9�� 6�� 7URLWVN\�� VHYHUDO� WLPHV� LQYLWHG<XOL\� 3ODWRY� WR� YLVLW� SODFHV� RI� VXSSRVHG� 8)2ODQGLQJV� LQ� WKH� 0RVFRZ� 5HJLRQ� DQG� WR� H[DPLQHWKHVH� VLWHV�� +RZHYHU�� DOO� WKHVH� LQYLWDWLRQV� ZHUHUHMHFWHG³WKH� SXQGLWV� RI� WKH� 6WDWH� SURJUDP�NQHZD� SULRUL WKDW� WKH� H\HZLWQHVVHV� ZHUH� O\LQJ�2I� FRXUVH�� RQH� FDQQRW� EXW� DJUHH� WKDW� SURSHUO\DXWKRUL]HG� OHWWHUV� FHUWLILHG� ZLWK� RIILFLDO� VHDOV�ZRXOG� KDYH� EHHQ�PXFK� SUHIHUDEOH� WR� VWRULHV� WROGE\� FKDQFH� REVHUYHUV�� %XW� DV� OXFN� ZRXOG� KDYH� LW�WKLV� REYLRXV� WKHRUHWLFDO� WKHVLV� LV� QRW� GHYRLG� RI
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