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��(DUO\� %UHDVW� &DQFHU� 7ULDOLVWV
� &ROODERUDWLYH�*URXS�� 7DPR[LIHQ� IRU� (DUO\� %UHDVW� &DQFHU�� $Q�2YHUYLHZ� RI� WKH� 5DQGRPLVHG� 7ULDOV�� /DQFHW� ����������������������$OOUHG�'&��+DUYH\�-0��%HUDUGR�0��&ODUN�*0�HW�DO�� � 3URJQRVWLF� DQG� 3UHGLFWLYH� )DFWRUV� LQ� %UHDVW�&DQFHU� E\� ,PPXQRKLVWRFKHPLFDO� $QDO\VLV�� 0RG�3DWKRO����������������������6ODPRQ�'-��&ODUN�*0��:RQJ�6*�HW� DO��+XPDQ�%UHDVW�&DQFHU��&RUUHODWLRQ�RI�5HODSVH�DQG�6XUYLYDO�ZLWK� $PSOLILFDWLRQ� RI� WKH� +(5���QHX� 2QFRJHQH��6FLHQFH����������������������%RUJ�$��7DQGRQ�$.��6LJXUGVVRQ�+�HW� DO��+(5���QHX� $PSOLILFDWLRQ� 3UHGLFWV� 3RRU� 6XUYLYDO� LQ�1RGH�SRVLWLYH�%UHDVW�&DQFHU��&DQFHU�5HV������������������������:LQVWDQOH\� -�� &RRNH� 7��0XUUD\� *'� HW� DO�� 7KH�/RQJ� 7HUP� 3URJQRVWLF� 6LJQLILFDQFH� RI� F�HUE��� LQ�

3ULPDU\�%UHDVW�&DQFHU��%U�-�&DQFHU����������������������*XVWHUVRQ��%$��*HOEHU�5'��*ROGKLUVFK�$��HW�DO��3URJQRVWLF� ,PSRUWDQFH� RI� F�HUE%���([SUHVVLRQ� LQ�%UHDVW� &DQFHU�� ,QWHUQDWLRQDO�/XGZLJ�� %UHDVW�&DQFHU�6WXG\�*URXS�-�&OLQ�2QFRO�����������������5XOH\� +(�� 3�� DQG� 5HVSRQVH� WR� &KHPRWKHUDS\�DQG�5DGLRWKHUDS\��2QFRO�8SGDWH������������������.DVWDQ� 0%�� 7KH� 3��7XPRU� 6XSSUHVVRU� *HQH�� $�0XOWLIDFHWHG� &DQFHU� � 7KUHDW�� $GY� 2QFRO� ���������������/DQH� '3�� 3���� *XDUGLDQ� RI� WKH� *HQRPH��1DWXUH��������������������-�EHUJ��&OLQLFDO�6WXGLHV�RI�3�� LQ�7UHDWPHQW�DQG�%HQHILW� RI� %UHDVW� &DQFHU� 3DWLHQWV�� (QGRFULQH�5HODWHG�&DQFHU������������������6LOYHVWULQL�5��'DLGRQH�0��%HQLQL�(��)DUDQGD�$��7RPDVLF� *�%RUDFFKL� 3�� 6DOYDGRUL� %�� 9HURQHVL� 8������9DOLGDWLRQ� RI� 3��DFFXPXODWLRQ� DV� D�3UHGLFWRU�
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RI� 'LVWDQW� 0HWDVWDVLV� DW� ��� <HDUV� 2IIROORZ�XS� LQ������ QRGH�QHJDWLYH� %UHDVW� &DQFHUV�� &OLQLFDO�&DQFHU�5HVHDUFK����������������������$OOUHG�'��&ODUN�*��(OOHGJH�5��)XTXD�6��%URZQ�5�� &KDPQHVV� *�2VERUQH� &�� 0F*XLUH� :�� �����$VVRFLDWLRQ� RI� 3�� 3URWHLQ� ([SUHVVLRQ� ZLWK� WXPRU�&HOO� 3UROLIHUDWLRQ� 5DWH� DQG� &OLQLFDORXWFRPH� LQ�1RGH�QHJDWLYH� %UHDVW� &DQFHU�� -RXUQDO� RI� WKH�1DWLRQDO�&DQFHU�,QVWLWXWH���������������������� $OOUHG�'��&ODUN *��(OOHGJH�5��)XTXD�6��%URZQ�5� �� 7LPH� IRU� ,QWHJUDWLRQ� RI� 3UHGLFWLYH� )DFWRUV� IRU�6HOHFWLRQ� RI� %UHDVW� &DQFHU� 3DWLHQWV� ZKR� 1HHG�3RVWRSHUDWLYH� 5DGLDWLRQ"�� -RXUQDO� RI� WKH� 1DWLRQDO�&DQFHU�,QVWLWXWH�����������������������+DDJHQVHQ�&'��%RGLDQ�&��HW�DO���,PSRUWDQFH�RI�3�� LQ� WKH� 'LDJQRVLV� DQG� 7UHDWPHQW� RI� FDQFHU���%HUJK�-����������������������$�2YHUJDDUG�0�� +DQVHQ� 3�� 2YHUJDDUG� -�� HW� DO��3RVWRSHUDWLYH� 5DGLRWKHUDS\� LQ� +LJK�ULVN�3UHPHQRSDXVDO� :RPHQ� ZLWK� %UHDVW� &DQFHU� ZKR�5HFHLYH� $GMXYDQW� &KHPRWKHUDS\�� 1� (QJO� -� 0HG�����������������������+DDJHQVHQ� &'�� %RGLDQ� &�� $� 3HUVRQDO�([SHULHQFH� ZLWK� +DOVWHG¶V� 5DGLFDO� 0DVWHFWRP\��6XUJ��������������������9DODJXVVD� 3�� %RQDGRQQD� *�� 9HURQHVL� 8�� HW� DO���3DWWHUQV�RI�5HODSVH�DQG�6XUYLYDO�)ROORZLQJ�5DGLFDO�0DVWHFWRP\��&DQFHU������������������������%�$OOUHG� '&�� &ODUN� *0�� (OOHGJH� 5�� HW� DO��$VVRFLDWLRQ� RI� 3�� 3URWHLQ�([SUHVVLRQ�ZLWK�7XPRU�&HOO� 3UROLIHUDWLRQ� 5DWH� DQG� &OLQLFDO� 2XWFRPH� LQ�1RGH�QHJDWLYH� %UHDVW� &DQFHU�� -� 1DWO� &DQFHU� ,QVW������������������������(OOHGJH�50��)XTXD�6$:��&ODUN�*0��HW�DO���7KH�5ROH� DQG� 3URJQRVWLF� 6LJQLILFDQFH� RI� 3�� *HQH�

$OWHUDWLRQV� LQ� %UHDVW� &DQFHU�� &DQFHU� 5HV� 7UHDW����������������������)ULHGULFKV�.��*OXED�6��(LGWPDQQ�+��HW�DO��2YHU�([SUHVVLRQ�RI�3�� DQG�3URJQRVLV� LQ�%UHDVW�&DQFHU��&DQFHU�������������������������.RYDFK� -6�� +DUWPDQQ� $�� %ODV]\N� +�� HW� DO���0XWDWLRQ� 'HWHFWLRQ� E\� +LJKO\� 6HQVLWLYH� 0HWKRGV�,QGLFDWHV� WKDW� 3�� *HQHWLF� 0XWDWLRQV� LQ� %UHDVW�&DQFHU�FDQ�KDYH�,PSRUWDQW�3URJQRVWLF�9DOXH��3URF�1DWO�$FDG�6FL�86��$��������������������������'RQHJDQ� :/�� 3HU]�0HVD� &0�� :DWVRQ� )���%LRVWDWLVWLFDO� 6WXG\� RI� /RFDOO\� 5HFXUUHQW� %UHDVW�&DUFLQRPD��*\QHFRO�2EVWHW������������������������0HQW]HU� 6-�� 2VWHHQ� 57�� :LOVRQ� 5(�� � /RFDO�5HFXUUHQFH� DQG� WKH� 'HHS� 5HVHFWLRQ� 0DUJLQ� LQ�&DUFLQRPD� RI� WKH� %UHDVW�� 6XUJ� *\QHFRO� 2EVWHW������������������������+RXJKWRQ� -�� %DXP� 0�� +D\ELWWOH� -/�� � 5ROH� RI�5DGLRWKHUDS\� )ROORZLQJ� 7RWDO� 0DVWHFWRP\� LQ�3DWLHQWV� ZLWK� (DUO\� %UHDVW� &DQFHU�� 7KH� &ORVHG�7ULDOV� :RUNLQJ� 3DUW\� RI� WKH� &5&� %UHDVW� &DQFHU�7ULDOV�*URXS��:RUOG�-�6XUJ�����������������������$�ORDNLP�/LRVVL� 3�� .DUDNLWVRV� &�0DUNRSRXORV��3�� 3URWHLQ� ([SUHVVLRQ� DQG� 2HVWURJHQ� DQG�3URJHVWURQ� 5HFHSWRU� 6WDWXV� LQ� ,QYDVLYH� 'XFWDO�%UHDVW� &DUFLQRPDV�� &\WRSDWKRORJ\�� ������ ��������������.LOLQH1�<DOGL]�0�� 3���F�HUE%��� H[SUHVVLRQ� DQG�6WHURLG� +RUPRQH� 5HFHSWRUV� LQ� %UHDVW� &DUFLQRPD��&RUUHODWLRQ� ZLWK� +LVWRSDWKRORJLFDO� 3DUDPHWHUV��$SPLV��������������������
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&RUUHODWLRQ�2I�3�� 3URWHLQ�([SUHVVLRQ�ZLWK�&OLQLFRSDWKRORJLF�3DUDPHWHUV�DQG�+RUPRQDO�5HFHSWRU�6WDWXV�LQ�%UHDVW�&DQFHU�
3DWLHQWV

)DNKHUL�7��0'���1DMDIL�%���0'���)DGDNDU�6RRJKHK�*+��0'�$EVWUDFW,QWURGXFWLRQ�0XWDWLRQ�RI�WKH�3��JHQH�LV�WKRXJKW�WR�VWLPXODWH�FHOO�JURZWK�DQG�WR�EH�LQYROYHG�LQ�WKH�GHYHORSPHQW�DQG�SURJUHVVLRQ�RI�WXPRUV��2EMHFWLYH� 7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�VXUYH\�WKH�UHODWLRQVKLS�RI�3��ZLWK�RWKHU�FOLQLF�SDWKRORJLFDO�SDUDPHWHUV�VXFK�DV�VL]H�RI�WXPRU��JUDGH�RI�PDOLJQDQF\��O\PSK�YDVFXODU�DWWDFNV��DQG�DOVR�LWV�FRUUHODWLRQ�ZLWK�WKH�FRQGLWLRQ�RI�VWHURLG�UHFHSWRUV�LQ�EUHDVW�FDQFHU�SDWLHQWV��%&3��0DWHULDOV�DQG�0HWKRGV� 7KH�VWXG\�VDPSOHV�ZHUH�FKRVHQ�IURP�����%&3V�ZKR�KDG�EUHDVW�VXUJHU\�RU�H[FLVWRQDO�ELRSV\��,PPXQRKLVWRFKHPLVWHU\�PHWKRG�ZDV�DSSOLHG�IRU�WKH�GHWHFWLRQ�RI�HVWURJHQ�DQG�SURJHVWHURQH�UHFHSWRU�DQG�+(5� DQG�3���$FFRUGLQJ�WR�KRUPRQH�UHFHSWRU�VWDWXV��FDVHV�ZHUH��HLWKHU�KRUPRQH�UHFHSWRU�SRVLWLYH��(5��RU�35���RU KRUPRQH� UHFHSWRU� QHJDWLYH� �(5� DQG� 35���� :H� GLYLGHG� SDWLHQWV� LQWR� WZR� JURXSV�ORZ� JUDGH� LQVWHDG� RI�JUDGH��DQG�KLJK�JUDGH�LQVWHDG�RI�JUDGH��DQG��5HVXOWV� ������RI�RXU� ����FDVHV�ZHUH�3��SRVLWLYH��7KH�PHDQ� DJH�RI�3��QHJDWLYH� FDVHV�ZDV� VLJQLILFDQWO\�PRUH�WKDQ� 3��SRVLWLYH� RQHV�� ������ \�R� YV�� ����� \�R�� 3��SURWHLQ� ([SUHVVLRQ� FRUUHODWHG� SRVLWLYHO\� ZLWK� +(5� SURWHLQ�H[SUHVVLRQ���3 ��������3��QHJDWLYLW\�DQG�KRUPRQH�UHFHSWRU�SRVLWLYLW\�KDG�D�SRVLWLYH�FRUUHODWLRQ�ZLWK� ORZ�JUDGH�WXPRU��3 ��������7KHUH�ZHUH�QR�VLJQLILFDQW�FRUUHODWLRQ�EHWZHHQ�3��DQG�O\PSKRYDVFXODU�LQYDVLRQ�DQG�UHODSVH�DQG�WXPRU�VL]H�&RQFOXVLRQ� 2XU�UHVXOWV�VKRZ�WKDW�WXPRUV�RI�ORZ�PDOLJQDQW�SRWHQWLDO��JUDGH���KDYH�DQ�LPPXQRSKHQRW\SH�RI�3�����(5�� 35�� ZKLOH�KLJK�JUDGH�WXPRUV �JUDGH���IUHTXHQWO\�H[SUHVV D�3����DQG�(5� �35� SKHQRW\SH� 1HJDWLYLW\�RI�3��KDV�D�VLJQLILFDQW�FRUUHODWLRQ�ZLWK�JRRG�SURJQRVWLF�IDFWRUV�OLNH�KRUPRQH�UHFHSWRU�SRVLWLYH�DQG�ORZ�JUDGLW\� VR�HYDOXDWLRQ�RI�ELRORJLF�PDUNHU�RI�3��LV�KHOSIXO�WR�VHOHFW�WKH�SURWRFRO�RI�WUHDWPHQW�LQ�SDWLHQWV�ZLWK�HTXDO�VWDJHV�
.H\�ZRUGV� %UHDVW�1HRSODVPV��*HQHV��3����5HFHSWRUV��6WHURLG


