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&DQDGD�*RRVH %UDQWD�FDQDGHQVLV�VXJJHVWHG�E\�6DQJVWHU�HW�DO���������WR�EH�WUHDWHG�DV�WZR�VSHFLHV�x *UHDWHU�&DQDGD�*RRVH�%UDQWD�FDQDGHQVLV��SRO\W\SLF��%��F��FDQDGHQVLV��IXOYD��LQWHULRU��PD[LPD��PRIILWWL��RFFLGHQWDOLV��SDUYLSHV�x /HVVHU�&DQDGD�*RRVH�%UDQWD�KXWFKLQVLL �SRO\W\SLF��%��K��KXWFKLQVLL��OHXFRSDUHLD��PLQLPD��WDYHUQHUL�%285&�76& $�QXPEHU� RI� LPSRUWDQW� SK\ORJHQHWLF� VWXGLHV� KDYH� EHHQ� SXEOLVKHG� UHFHQWO\� RU� DUH� DZDLWHG��6DQJVWHU�HW�DO����������DQG�UHIHUHQFHV�WKHUHLQ��DFFHSWHG�WKH�VSOLW��µ/HVVHU�&DQDGD�*RRVH�DQG�*UHDWHU�&DQDGD�*RRVH� DUH� VSHFLILFDOO\ GLVWLQFW� �FI�� 6LEOH\� ������ EDVHG� RQ� FRQJUXHQFH� RI� SK\ORJHRJUDSKLF� DQDO\VHV� RI�PW'1$� UHVWULFWLRQ� IUDJPHQWV� �6KLHOG� 	�:LOVRQ� ������ 9DQ�:DJQHU� 	� %DNHU� ������ 4XLQQ� HW� DO�� �������PW'1$�VHTXHQFHV� �4XLQQ�HW�DO��������%DNHU�	�0DUVKDOO�������DQG�PRUSKRPHWU\� �9DQ�:DJQHU�	�%DNHU�������� 3HQGLQJ� IXUWKHU� DQDO\VLV�� OHXFRSDUHLD��PLQLPD DQG� WDYHUQHUL DUH�SURYLVLRQDOO\� UHWDLQHG�FRQVSHFLILF�ZLWK� KXWFKLQVLL�� IXOYD�� LQWHULRU�� PD[LPD�� PRIILWWL�� RFFLGHQWDOLV DQG� SDUYLSHV DUH� SURYLVLRQDOO\� UHWDLQHG�FRQVSHFLILF�ZLWK�FDQDGHQVLV�¶�'XWFK %LUGLQJ ������������6LQFH�WKH�SXEOLFDWLRQ�RI�6DQJVWHU�HW�DO����������PRUH�UHVXOWV� KDYH� EHHQ� SXEOLVKHG� VXJJHVWLQJ� WKDW� %�� FDQDGHQVLV LV� SDUDSK\OHWLF�� FI�� 6RUHQVRQ� HW� DO�� ������� DQG�SDUWLFXODUO\� 3D[LQRV� HW� DO�� �������� 3K\ORJHQHWLF� DQDO\VLV� RI� ����� NE� RI� PW'1$� VHTXHQFHV� IURP� IRVVLOV�UHYHDOHG� D� SUHYLRXVO\� XQNQRZQ� OLQHDJH� RI� +DZDLLDQ� JHHVH�� RI� ZKLFK� RQO\� RQH� UHSUHVHQWDWLYH� VXUYLYHV��+DZDLLDQ� *RRVH� %�� VDQGYLFHQVLV��� 7KLV� UDGLDWLRQ� LV� QHVWHG� SK\ORJHQHWLFDOO\� ZLWKLQ� &DQDGD� *RRVH� %��FDQDGHQVLV DQG�LV�UHODWHG�PRVW�FORVHO\�WR�WKH�ODUJH �ERGLHG�FDQDGHQVLV OLQHDJH��%DUQDFOH�*RRVH�%��OHXFRSVLV LV�
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DOVR� QHVWHG�ZLWKLQ� WKH�&DQDGD�*RRVH� FRPSOH[� DQG� LV�PRVW� FORVHO\� UHODWHG� WR� WKH� VPDOO �ERGLHG� KXWFKLQVLLOLQHDJH��3HDUFH�HW�DO���������FRPELQHG�PRUSKRORJ\�DQG�JHQHWLFV�WR�LGHQWLI\�VKRW�&DQDGD�*HHVH�DQG�SURYLGHG�WKH�ILUVW�SRSXODWLRQ�OHYHO�DSSURDFK�EDVHG�RQ�D�ODUJH�QXPEHU�RI�ELUGV�FROOHFWHG�RQ�WKH�EUHHGLQJ�JURXQGV��7KH\�DQDO\VHG� ��� SDUYLSHV �WZR� ORFDOLWLHV��� ��� RFFLGHQWDOLV ��� ORFDOLWLHV��� ��� IXOYD�� ���PRIILWWL�� �� WDYHUQHUL�� ��OHXFRSDUHLD ���ORFDOLWLHV��DQG����PLQLPD��7KH\�IRXQG�WKDW�FRQWURO�UHJLRQ�KDSORW\SHV�IRUPHG�WZR�YHU\�GLVWLQFW�FODGHV��3��$��&URFKHW¶V�DQDO\VLV�RI�WKHLU�VHTXHQFH�LQ�*HQ%DQN��DQG��PRUH�LQWHUHVWLQJ��WKDW�WKHUH�LV�QR�OLQHDJH�VKDULQJ� EHWZHHQ� ODUJH�ERGLHG� �SDUYLSHV�� RFFLGHQWDOLV�� IXOYD�� PRIILWWL�� DQG VPDOO�ERGLHG� �WDYHUQHUL��OHXFRSDUHLD��PLQLPD��JHHVH��$OO�LQGLYLGXDOV�IURP�WKH�ODUJH �ERGLHG�IRUP�KDG�D�ODUJH�ERGLHG�KDSORW\SH�DQG�DOO�LQGLYLGXDOV� IURP� WKH� VPDOO�ERGLHG� IRUP� KDG� D� VPDOO�ERGLHG� KDSORW\SH��:H� WKXV� KDYH� QRZ� HYLGHQFH� WKDW�PW'1$� VHJUHJDWHV� ZLWK� µVSHFLHV¶� DW� D� SRSXODWLRQ� OHYHO�� $OO� WKH� VDPSOHV� DUH� IURP� $ODVND� DQG� DGMDFHQW�&DQDGD��VR�FRPH�IURP�D�UHVWULFWHG�JHRJUDSKLF�DUHD��$OWKRXJK�LW�ZRXOG�EH�EHWWHU�WR�KDYH�WKH�VDPH�GDWD�IRU�ELUGV� IURP� DOO� RYHU� WKH� FRQWLQHQW�� LW� LV� GLIILFXOW� WR� LQWHUSUHW� WKH� SDWWH UQ� REVHUYHG� E\� 3HDUFH� HW� DO�� �������ZLWKRXW�DGPLWWLQJ�D�VWURQJ�UHSURGXFWLYH�LVRODWLRQ�EHWZHHQ�ODUJH �ERGLHG�DQG�VPDOO�ERGLHG�&DQDGD�JHHVH��7KLV�DGGV�XS�WR�RWKHU�DUJXPHQWV�DERXW�SDUDSK\O\�DQG�PDNHV�D�VSOLW�WKH�PRVW�ORJLFDO�SRVLWLRQ�¶� 3LHUVRQ�HW�DO���������GRFXPHQWHG� WKH� PROHFXODU� JHQHWLF� VWDWXV� RI� OHXFRSDUHLD�� 7DOERW� HW� DO�� ������� H[DPLQHG� WKH� JHQHWLFV� RI�RULHQWDOLV��$�SDSHU�RQ�WKH�SK\ORJHRJUDSK\�RI�&DQDGD�*HHVH�LQ�:�1RUWK�$PHULFD��6FULEQHU�HW�DO�������� LV�PDLQO\�D�UHZULWLQJ�RI�WKH�UHVXOWV�RI�3HDUFH�HW�DO���� �����DQG�GRHV�QRW�SURYLGH�QHZ�HYLGHQFH��VDPSOLQJ�LV�VWLOO�OLPLWHG� WR� 1:� 1RUWK� $PHULFD��� /DUJH�ERGLHG� �SDUYLSHV�� RFFLGHQWDOLV�� IXOYD�� PRIILWWL�� DQG� VPDOO�ERGLHG��PLQLPD�� WDYHUQHUL�� OHXFRSDUHLD�� IRUPV� FRQVWLWXWH� UHFLSURFDOO\�PRQRSK\OHWLF� OLQHDJHV� LQ� WKH�PW'1$� WUHH�HYHQ� LI� VDPSOLQJ� ORFDOLWLHV� DUH� TXLWH� FORVH�� 7KH� ODFN� RI� OLQHDJH� VKDULQJ� FRPELQHG� ZLWK� WKH� DPRXQW� RI�GLYHUJHQFH� ����� IRU� K\SHUYDULDEOH� FRQWURO� UHJLRQ�� GLIILFXOW� WR� UHODWH� WR� WKH�PRUH� FRPPRQ� F\WRFKURPH� EGLYHUJHQFH��EXW�SUREDEO\�DW�OHDVW�����LV�VWURQJO\�LQGLFDWLYH�RI�VSHFLDWLRQ�XQGHU�DOO�VSHFLHV�FRQFHSWV��7KH�UHDO�µSURRI¶�ZRXOG�EH� WR�VHH�WKH�RWKHU�VPDOO�ERGLHG�IRUP�� KXWFKLQVLL��IURP�(�1RUWK�$PHULFD�WR�JURXS�ZLWK�WKH�$ODVNDQ�VPDOO�ERGLHG�IRUPV��DQG�DOO�ODUJH�ERGLHG�ELUGV�WR�JURXS�WRJHWKHU��%DNHU�	�0DUV KDOO��������DQVZHUHG�WKLV�TXHVWLRQ��DOWKRXJK�VDPSOH�VL]H�DQG�VHTXHQFH�OHQJWK�ZDV�VPDOO���7KLV�FKDSWHU�LQFOXGHV�D�SK\ORJHQ\�RI�WKH�&DQDGD�*RRVH�FRPSOH[��$OO�VXEVSHFLHV�ZHUH�VDPSOHG��ZLWK�WKH�H[FHSWLRQ�RI� OHXFRSDUHLD��/DUJH� DQG�VPDOO�ERGLHG� VXEVSHFLHV� IRUPHG� VHSDUDWH� FODGHV� �ERRWVWUDS� VXSSRUW� ��������� 2I� WZR� VDPSOHV� RI� WDYHUQHUL� �D�VPDOO�ERGLHG� IRUP���RQH IURP�:DVKLQJWRQ� WXUQHG�XS� LQ� WKH� ODUJH �ERGLHG�FODGH�DQG� WKH�RWKHU� LQ� WKH�VPDOO �ERGLHG� FODGH�� WKH� DXWKRUV� VXJJHVWHG� K\EULGLVDWLRQ� DQG� PLVLGHQWLILFDWLRQ� DV� SRVVLEOH� H[SODQDWLRQV� IRU� WKH�µZURQJ¶ SRVLWLRQ�RI�WKH�:DVKLQJWRQ�VSHFLPHQ��$OWHUQDWLYHO\��VRPH�UDFHV�PLJKW�EH�RI�K\EULG�RULJLQ�DQG�KROG�PLWRFKRQGULD�RI�ERWK�OLQHDJHV«�1RWLFH�WKDW� WDYHUQHUL LV�FRQVLGHUHG�LQYDOLG��DQG�WUHDWHG�DV�DQ�LQWHUJUDGH�OLQN�EHWZHHQ�PLQLPD��RFFLGHQWDOLV DQG�SDUYLSHV�E\�0DGJH�	�%XUQ��������%285&�76& &$) &61$ $�-��+HOELJ 67&3 $ $ $ 3���$FFHSWHG�DV�µVHPL� RU�DOORVSHFLHV¶��$�-��+HOELJ�LQFOXGHV�%DUQDFOH�*RRVH�%UDQWD�OHXFRSVLV DV�SDUW�RI�WKH�µVXSHUVSHFLHV¶�%��FDQDGHQVLV�
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�

&RU\¶V�6KHDUZDWHU &DORQHFWULV�GLRPHGHDVXJJHVWHG�E\�6DQJVWHU�HW�DO���������WR�EH�WUHDWHG�DV�WKUHH�VSHFLHV�x &RU\¶V�6KHDUZDWHU�&DORQHFWULV�ERUHDOLV �PRQRW\SLF�x 6FRSROL¶V�6KHDUZDWHU�&DORQHFWULV�GLRPHGHD �PRQRW\SLF�x &DSH�9HUGH�6KHDUZDWHU�&DORQHFWULV�HGZDUGVLL��PRQRW\SLF�%285&�76& &$) &61$ $�-��+HOELJ 67&5 $ 5 36XJJHVWHG�E\�+HOELJ�	�%DUWKHO�LQ�6YHQVVRQ�HW�DO���������WR�EH�WUHDWHG�DV�WZR�VSHFLHV�x &RU\¶V�6KHDUZDWHU�&DORQHFWULV�GLRPHGHD��SRO\W\SLF��&��G��GLRPHGHD DQG�ERUHDOLV�x &DSH�9HUGH�6KHDUZDWHU�&DORQHFWULV�HGZDUGVLL �PRQRW\SLF�%285&�76& &$) &61$ $�-��+HOELJ 67&$ 5 $ 3���$FFHSWHG�DV�µVHPL� RU�DOORVSHFLHV¶�&$) 7KH�&DSH�9HUGH�WD[RQ� HGZDUGVLL LV�FOHDUO\�PRUH�GLVWLQFW�IURP�GLRPHGHD DQG�ERUHDOLV WKDQ�WKHVH�WZR�WD[D�DUH�IURP�HDFK�RWKHU��0RXJLQ�HW�DO��������7KLEDXOW�	�%UHWDJQROOH��������7KLV�LV�WUXH�IRU�PRUSKRORJ\��VHH�%:3�� 3RUWHU� HW� DO�� ������ DQG� YRLFH� �%:3��� $OWKRXJK� QR� JHQHWLF� GDWD� DUH� DYDLODEOH�� WKH� OHYHOV� R I�GLIIHUHQWLDWLRQ� EHWZHHQ� HGZDUGVLL DQG� GLRPHGHD� �� ERUHDOLV LQ� DSSHDUDQFH� DQG� YRFDOLVDWLRQV� DUH� FHUWDLQO\�PRUH�W\SLFDO�RI�VSHFLHV�WKDQ�VXEVSHFLHV��7KLV�LV�ZK\�WKLV�WD[RQ�KDV�EHHQ�VSOLW�E\�H�J��%:3�&RQFLVH�(GLWLRQ��D�SRVLWLRQ�VXSSRUWHG�E\�$(5&�7$&�LQ�WKHVH� UHFRPPHQGDWLRQV�7KH�V\VWHPDWLF�VWDWXV�RI�GLRPHGHD DQG�ERUHDOLV LV�PRUH�GLIILFXOW��7KH�WZR�WD[D�GLIIHU�LQ�PRUSKRORJ\�DQG�FRORXUDWLRQ��%:3��*UDQDGHLUR�������*XWLpUUH]�������7KLEDXOW�	�%UHWDJQROOH�������&DPSKX\VHQ�	�9DQ�GHU�0HHU� ������� 7KHVH� GLIIHUHQFHV� DUH� DSSDUHQWO\� FRQVLVWHQW� EXW� VOLJKW� �QRW� FOHDUO\� H[FHHGLQJ� DPRXQW� RI�GLIIHUHQFHV� DPRQJ� RWKHU� VXEVSHFLHV� RI� ELUGV��� )XUWKHUPRUH�� WKHUH� DUH� RYHUODSV� LQ�PHDVXUHPHQWV� EHWZHHQ�GLRPHGHD DQG�ERUHDOLV DFFRUGLQJ�WR�0RXJLQ�HW�DO����������:H�DUH�QRW�DZDUH�RI�VWXGLHV�ORR NLQJ�DW�RYHUODS�LQ�FRORXUDWLRQ�LQ�ODUJH�VHULHV�RI�VSHFLPHQV��DOWKRXJK�QHLWKHU�&DPSKX\VHQ�	�9DQ�GHU�0HHU������QRU�*XWLpUUH]������ PHQWLRQV� LQWHUPHGLDWH� VSHFLPHQV� IRU� WKH� XQGHUZLQJ� SDWWHUQ�� &RQVLVWHQW� GLIIHUHQFHV� DOVR� H[LVW� LQ�YRFDOLVDWLRQV��%UHWDJQROOH�	�/HTXHWWH�������7KLEDXOW�	�%UHWDJQROOH�������EXW�DUH�PXFK�OHVV�PDUNHG�WKDQ�ZLWK�HGZDUGVLL��*HQHWLFDOO\��WKH�WZR�WD[D�DUH�ZHDNO\�GLIIHUHQWLDWHG�LQ�QXFOHDU�'1$��ZLWK�D�OHYHO�RI�GLIIHUHQWLDWLRQ�PRUH�W\SLFDO�RI�LQWUDVSHFLILF�SRSXODWLRQ�VWUXFWXUH�WKDQ�LQWHUVSHFLIL F�GLIIHUHQWLDWLRQ��5DQGL�HW�DO��������5DERXDP�HW�DO���������1HYHUWKHOHVV��QRQH�RI� WKHVH�VWXGLHV�XVH�IXOO\�DSSURSULDWH�VDPSOLQJ�DQG�JHQHWLF�PHWKRGV�DQG�DUH�WKXV� QRW� IXOO\� FRQFOXVLYH�� 6WXGLHV� RI� PW'1$� VXJJHVW� WKDW� GLRPHGHD DQG� ERUHDOLV PLJKW� EH� UHFLSURFDOO\�PRQRSK\OHWLF� �+HLGULFK� HW� DO�� ������ ������ EXW� DJDLQ�� WKH� ORZ� QXPEHU� RI� LQGLYLGXDOV� �D� PD[LPXP� RI� ��ERUHDOLV SHU�VWXG\��PDNH�WKLV�FRQFOXVLRQ�XQUHOLDEOH��2Q�WKH�RWKHU�KDQG��WKH�JHQHWLF�GLVWDQFH�EHWZHHQ� ERUHDOLVDQG�GLRPHGHD KDSORW\SHV�LV�YHU\�ORZ������WR������IRU�F\WRFKURPH�E��DQG�QRW�ODUJHU�WKDQ�DPRQJ�KDSORW\SHV�IRXQG�ZLWKLQ�GLRPHGHD ������EHWZHHQ�WZR�GLRPHGHD KDSORW\SHV�IRXQG�LQ�GLIIHUHQW�LQGLYLGXDOV�RI�WKH�VDPH�FRORQ\�LQ�0DUVHLOOH��VHH�+HLGULFK�HW�DO���������7KH�DPRXQW�RI�GLYHUJHQFH�EHWZHHQ� GLRPHGHD DQG�ERUHDOLV IRU�PW'1$�LV�ORZHU�WKDQ�EHWZHHQ�GLIIHUHQW�OLQHDJHV�LQ�3XIILQXV�\HONRXDQ �VHH�+HLGULFK�HW�DO���������/DVW��ULQJLQJ�UHFRYHULHV�VXJJHVW�WKH�RFFDVLRQDO�UHSURGXFWLRQ�RI� ERUHDOLV ZLWK�GLRPHGHD LQGLYLGXDOV��DQG�D�QXPEHU�RI�LQWHUPHGLDWH�LQGLYLGXDOV�VXJJHVW LQJ�JHQHWLF�LQWURJUHVVLRQ�KDYH�EHHQ�GHWHFWHG�LQ�D�VPDOO�FRORQ\�RII�&RUVLFD�ZKHUH�YRFDOLVDWLRQV�DQG�KDSORW\SHV�W\SLFDO�RI� ERUHDOLV KDYH�EHHQ�LGHQWLILHG��,W�VHHPV�WKHUHIRUH�WKDW�JHQH�IORZ�LV�QRW�IXOO\�LQWHUUXSWHG�EHWZHHQ�GLRPHGHD DQG�ERUHDOLV��7KH�DPRXQW�RI JHQHWLF�GLYHUJHQFH�EHWZHHQ� GLRPHGHD DQG�ERUHDOLV LV� WKXV�W\SLFDO�RI�LQWUDVSHFLILF�YDULD �ELOLW\� DQG� QRW� RI� LQWHUVSHFLILF� GLIIHUHQWLDWLRQ��0RUSKRORJLFDO� DQG�YRFDO�GLIIHUHQFHV� DUH� VOLJKW� HYHQ� LI� FRQ �VLVWHQW��ZKLFK�LV�QRW�IXOO\�SURYHQ�IRU�DOO�FKDUDFWHUV���DQG QRW�DV�ODUJH�DV�EHWZHHQ�PRVW�VLVWHU�VSHFLHV�ZLWKLQ�FORVHO\�UHODWHG�JHQHUD��/DVW��WKHUH�LV�QR�HYLGHQFH�WKDW�WKHVH�GLIIHUHQFHV�VXIILFH�WR�SUHYHQW�LQWHUEUHHGLQJ�ZKHQ�WKHVH�WD[D�PHHW��%DVHG�RQ�HYLGHQFH�DYDLODEOH�DW�WKH�WLPH�RI�ZULWLQJ�� GLRPHGHD DQG�ERUHDOLV DUH�EHVW�NHSW�DV�VXEVSHFLHV�RI�WKH�VDPH�VSHFLHV��EXW�VHH�6DQJVWHU�HW�DO�������������IRU�DQRWKHU�RSLQLRQ���7KH�67&�ZRXOG�QHHG�PRUH�LQIRUPDWLRQ�EHIRUH�EHLQJ�LQ�D�SRVLWLRQ�WR�JLYH�DQ\�UHFRPPHQGDWLRQ��7ZRIROG�VSOLW�VXJJHVWHG�E\�&$)�DQG�*HUPDQ\�DQG�WKUHHIROG�VSO LW�E\�WKH�&61$��QR�RSLQLRQ�RQ�HGZDUGVLL UHFHLYHG�IURP�%285&�76&�,'��7KH�ILHOG�LGHQWLILFDWLRQ�RI�GLRPHGHD DQG�ERUHDOLV LV�GLVFXVVHG�E\�*XWLpUUH]��������/LWWOH�$XGXERQ¶V�6KHDUZDWHU�3XIILQXV�DVVLPLOLV���OKHUPLQLHUL FRPSOH[



�

$XVWLQ��%UHWDJQROOH�	�3DVTXHW�KDYH�VXEPLWWHG�D�YHU\�GHWDLOHG�DQDO\VLV�RI� OKHUPLQLHUL���DVVLPLOLV WD[RQRP\��EDVHG�RQ�JHQHWLFV��ZKLFK�ZLOO�VKRZ�WKDW�WKH�WD[RQRP\�RI�WKLV�JURXS�PXVW�EH�FRPSOHWHO\�UHVKDSHG��,W�VHHPV�WKDW� DW� OHDVW� VL[� GLVWLQFW� JURXSV� HPHUJH� IURP� WKLV� FRPSOH[�� 7KH� UHVXOWV� RI� W KLV� IRUWKFRPLQJ� VWXG\� WR� EH�SXEOLVKHG�LQ�$XN VKRXOG�EH�DZDLWHG�EHIRUH�WDNLQJ�DQ\�IXUWKHU�DFWLRQ�
/LWWOH� 6KHDUZDWHU 3XIILQXV� DVVLPLOLV� �3�� D�� EDUROL�� ER\GL�� H[WUDOLPLWDO� 3�� D�� HOHJDQV�� WXQQH\L��DVVLPLOLV��KDXUDNLHQVLV��P\UWDH��NHUPDGHFHQVLV�VXJJHVWHG�WR�FRQVLGHU�WKH�WD[D�3��D��EDUROL DQG�3��D��ER\GL DV�VXEVSHFLHV�RI�$XGXERQ¶V 6KHDUZDWHU�3��OKHUPLQLHUL EDVHG�RQ�$XVWLQ�������&$) 7KH�WUHDWPHQW�RI�WKH�DVVLPLOLV���OKHUPLQLHUL FRPSOH[�LV�FOHDUO\�ZURQJ��$XVWLQ��������IRXQG�WKDW� ER\GLDQG�EDUROL DUH�JHQHWLFDOO\�LQGLVWLQJXLVKDEOH�DQG�DUH�FORVHO\�UHODWHG�WR� OKHUPLQLHUL EXW�QRW�WR�DVVLPLOLV��7KHVH�UHVXOWV� QHHG� WR� EH� YDOLGDWHG� DQG� WKHUH� LV� D� ULVN� RI� PLVLGHQWLILFDWLRQ� �EXW� EDUROL VDPSOHV� RULJLQDWH� IURP�7HQHULIH�DQG�ER\GL IURP�5D]R���6WLOO��HYHQ�LI�WKHUH�KDV�EHHQ�D�PL[ RI�EDUROL DQG�ER\GL VDPSOHV��WKH�UHVXOWV�VKRZ�WKDW�DW�OHDVW�RQH�RI�HLWKHU�EDUROL RU�ER\GL VKRXOG�EH�FODVVLILHG�DV�EOXH�IRRWHG�OKHUPLQLHUL��0RUH�UHVHDUFK�LV�QHHGHG�WR�GHFLGH�ZKHWKHU�EDUROL VKRXOG�EH�WUHDWHG�DV�D�IXOO�VSHFLHV�RU�D�VXEVSHFLHV�RI� OKHUPLQLHUL �EXW�QRW�RI� DVVLPLOLV��� %R\GL�� RQ� WKH� RWKHU� KDQG�� FRXOG� EH� WUHDWHG� DV� D� VXEVSHFLHV� RI� OKHUPLQLHUL�� ERWK� WD[D� DUH�JHQHWLFDOO\� YHU\� FORVH� DQG� PRUSKRORJLFDOO\� SHUKDSV� QRW� HYHQ� GLDJQRVDEO\� GLVWLQFW�� )XUWKHU� VDPSOLQJ� LV�UHTXLUHG��,W�VKRXOG�EH�QRWHG�WKDW�+D]HYRH W��������FRQVLGHUHG�ER\GL DV�D�IXOO�VSHFLHV��7KHUH�LV�QR�GRXEW�WKDW�OKHUPLQLHUL��ER\GL DQG�EDUROL EHORQJ�WR�D�VLQJOH�JURXS��EXW�WKHLU�UHODWLRQVKLSV�QHHG�WR�EH�H[DPLQHG�IXUWKHU��5HODWLRQVKLSV�DQG�VSHFLHV�OLPLWV�ZLWKLQ�3��DVVLPLOLV DQG�3��OKHUPLQLHUL DUH�KLJKO\�FRPSOH[�DQG�XQFOHDU��,W�LV�FHUWDLQ��KRZHYHU��WKDW 3��DVVLPLOLV GRHV�QRW�RFFXU�LQ�WKH�:HVWHUQ�3DOHDUFWLF���3� �$��&URFKHW�
$XGXERQ¶V�6KHDUZDWHU 3XIILQXV�OKHUPLQLHUL�VXJJHVWHG�WR�EH�VSOLW�LQWRx $XGXERQ¶V�6KHDUZDWHU�3XIILQXV�OKHUPLQLHUL>SRO\W\SLF��SRVVLEO\��VHH�/LWWOH�6KHDUZDWHU��� 3��O��EDUROL �%RQDSDUWH��������VPDOO�LVODQGV�RII�0DGHLUD��6HOYDJHQV��&DQDULHV�DQG�$]RUHV��� ER\GL 0DWKHZV�������&DSH�9HUGH�,VODQGV��H[WUDOLPLWDO��� 3��O��EDLOORQL �%RQDSDUWH��������0DXULWLXV��5pXQLRQ��6H\FKHOOHV�	�0DGDJDVFDU��LQFOXGLQJ�µQLFRODH¶�-RXDQLQ������IURP�$OGDEUD�0DOGLYHV��� WHPSWDWRU /RXHWWH�	�+HUUHPDQV�������0RKHOL�,VODQG��� EDQQHUPDQL 0DWKHZV�	�,UHGDOH�������%RQLQ�,VODQGV��� JXQD[0DWKHZV�������1HZ�+HEULGHV��QXJD[0DWKHZV������EHLQJ�DQ�ROG�QDPH�RI�JXQD[��� GLFKURXV )LQVFK�	�+DUWODXE�������3DODX��3KRHQL[�DQG�&KULVWPDV�,VODQGV��� SRO\QHVLDH0XUSK\�������6DPRD��6RFLHW\��0DUTXHVDV�DQG�7XDPRWX�,VODQGV��� VXEDODULV 5LGJZD\�������*DOiSDJRV�,VODQGV��EHFNL 0DWKHZV������EHLQJ�D�V\QRQ\P���� OKHUPLQLHUL /HVVRQ�������:HVW�,QGLHV��%DKDPD�DQG�%HUPXGD�,VODQGV���� OR\HPLOOHUL :HWPRUH�������&RVWD�5LFD�WR�*X\DQD�@x 3HUVLDQ�6KHDUZDWHU�3XIILQXV�SHUVLFXV +XPH������ �PRQRW\SLF"��1:�,QGLD�� ,UDQ��.XULD�0XULD��*XOI�RI�2PDQ��VHHQ�LQ�,VUDHO�
$XGXERQ¶V�6KHDUZDWHU�VHQVX�VWULFWR�3XIIOQXV >VLF@�/KHUPLQLHUL /HVVRQ��������5HYXH�=RRORJLTXH >GH�3DULV@��YRO�����QR�����$SU���0D\���S�������W\SH�IURP�µDG�ULSDV�$QWLOODUXP¶� �$QWLOOHV��6WUDLWV�RI�)ORULGD��� 3��OKHUPLQLHUL �VHQVX�ODWR��LV�XVXDOO\�FRQVLGHUHG�D�VHGHQWDU\�SRO\W\SLF�VSHFLHV��7KH�VSHFLHV�PD\�QHHG�WR�EH�VSOLW�IXUWKHU�%285&�76& &$) &61$ $�-��+HOELJ 67&3 $
3HUVLDQ�6KHDUZDWHU3XIILQXV�3HUVLFXV +XPH�������>3HWHUV�&KHFNOLVW����������KDV�������WKLV�SXEOLFDWLRQ�VWDUWHG�LQ�������DV�VWDWHG�E\�9DXULH����@��6WUD\�)HDWKHUV��$�-RXUQDO�RI�2UQLWKRORJ\�IRU�,QGLD�DQG�LWV�GHSHQGHQFLHV��YRO�����S�����W\SH�IURP� DW� VHD� EHWZHHQ�*XDGDU�	�0XVFDW�� *XOI� RI�2PDQ���2ULJLQDOO\� WKRXJKW� WR� EH� D� VXEVSHFLHV�� EXW� QRZ�ZLGHO\� FRQVLGHUHG� WR� EH� D� IXOO� VSHFLHV� �VHH� H�J�� %ULWLVK� %LUGV ��� ����� ����� 6LEOH\�	�0RQURH� ������ ����+HLQ]HO�� )LWWHU�	�3DUVORZ� �ILIWK� HGLWLRQ��� ����&,1)2�������&OHPHQWV� �WK� DQG� �WK� HGLWLRQ��PRVW� LI� QRW� DOO�



�

UHFHQW�FKHFNOLVWV�IURP�WKH�0LGGOH�(DVW���7UHDWHG�DV�D�VSHFLHV�E\�,QVNLSS�HW�DO��������� &KHFNO��2ULHQWDO�5HJ����6WDWWHUVILHOG� 	� &DSSHU� ������� 7KUHDWHQHG� %LUGV� RI� WKH� :RUOG��� FRQWUD� 0D\U� 	� &RWWUHOO� ������� µ3HWHUV¶�&KHFNOLVW¶�� DQG� GHO�+R\R� HW� DO�� ������� +%:���2IWHQ� WUHDWHG� �DV� LV� WKH� WD[RQ� ER\GL�� DV� D� VXEVSHFLHV�RI� 3��OKHUPLQLHUL �LQFOXGLQJ�EDQQHUPDQL���EXW�VRPHWLPHV�RI�3��DVVLPLOLV �+�H�	�(WFKpFRSDU������ 2LVHDX[�3URFKH�HW�0R\HQ�2ULHQW���7KH� UHODWLRQVKLSV� RI� SHUVLFXV DQG� WHPSWDWRU VKRXOG�EH� H[DPLQHG� IXUWKHU�� 7HPSWDWRU RI�0RKHOL� ,VODQG� LV�EUHHGLQJ� LQ� WUHHV� �UHFHQW�DGDSWDWLRQ� WR� LQWURGXFHG�SUHGDWRUV"��DQG� LWV�YRFDOLVDWLRQV�GLIIHU�IURP�EDLOORQL ZKLFK�LV�EUHHGLQJ�DV�QHDU�DV�$QMRXDQ�,VODQG��RQO\����NP���5� �0��/DIRQWDLQH�SHUV�FRPP���%285&�76& &$) &61$ $�-��+HOELJ 67&3 $
0DVFDUHQH�6KHDUZDWHU3XIILQXV� DWURGRUVDOLV ZDV� GHVFULEHG� LQ� ����� �6KLULKDL� HW� DO��� EXW� QRZ� FRQVLGHUHG� WR� EH� MXYHQLOH� 3XIILQXV�OKHUPLQLHUL� EDLOORQL �%UHWDJQROOH�	�$WWLp� ������� ,Q� WKH� VDPH� SDSHU�� WKH WD[D� EDLOORQL �LQFOXGLQJ� QLFRODH�EDLOORQL KDYLQJ�SULRULW\��DQG�JXQD[ ZHUH�JLYHQ�VSHFLILF�VWDWXV���2VFDU�YDQ�5RRWVHODDU�
(XURSHDQ� 6WRUP�3HWUHO +\GUREDWHV� SHODJLFXV�� QHZ� LQIRUPDWLRQ� LV� DYDLODEOH WR� HYDOXDWH� WKH�YDOLGLW\�RI�WKH�0HGLWHUUDQHDQ�VXEVSHFLHV�+��S��PHOLWHQVLV�&$) 7KLV�WD[RQ�LV�QRW�PHQWLRQHG�LQ�3HWHUV� �3HWHUV�������S�����0D\U�	�&RWWUHOO�������S����� ��9DXULH���������&OHPHQWV���������S����RU�+RZDUG�	�0RRUH��������S�����������S�����������S���� DQG�RQO\�EULHIO\�LQ�GHO�+R\R�HW� DO�� �������� S� ����� µ0HGLWHUUDQHDQ� SRSXODWLRQ�PLJKW� IRUP� GLVWLQFW� VXEVSHFLHV� � PHOLWHQVLV���0RQRW\SLF�¶�)XUWKHUPRUH��WKH�QDPH�6FKHPEUL��������LV�QRW�PHQWLRQHG�LQ�:ROWHUV� �������µ$XWRUHQ¶��S������ $QNHU��������:\QQH� ������� *LM]HQ� ������ DQG� 0HDUQV� 	� 0HDUQV� ������� ������ ������ 0DUWtQ� 	� /RUHQ]R� ������� S���������� PHQWLRQHG� WKDW� DOWKRXJK� FRQVLGHUHG� PRQRW\SLF� E\� &UDPS� 	� 6LPPRQV� ������� VRPH� DXWKRUV�UHFRJQLVH�WKH�0HGLWHUUDQHDQ�SRSXODWLRQ�DV�D�GLVWLQFW�VXEVSHFLHV�� +��S��PHOLWHQVLV 6FKHPEUL������¶��UHIHUULQJ�WR� +pPHU\� 	� G
(OEpH� �������� &UDPS� 	� 6LPPRQV� �������� SS� ��� ����� LQGHHG� VWDWHV�� µ*HRJUDSKLFDO�YDULDWLRQ�� 1RQH�� )RUPHUO\� UHFRJQLVHG� VXEVSHFLHV� PHOLWHQVLV �6FKHPEUL�� �������0HGLWHUUDQHDQ�� VDLG� WR� EH�GDUNHU�DQG�ODUJHU��EXW�GLIIHUHQFHV�IURP�%ULWLVK�ELUGV�WRR�VPDOO�WR�ZDUUDQW�VXEVSHFLHV�UHFRJQLWLRQ¶��7KLV�ZDV�SUREDEO\��RU�SDUWO\��EDVHG�RQ�:LWKHUE\�HW�DO����������9RO�����SS��� �����µ+��S��PHOLWHQVLV �0HGLWHUUDQHDQ��KDV�EHHQ�VHSDUDWHG�EXW�WKLV�GRHV�QRW�DSSHDU�WR�EH�MXVWLILHG¶��7KH�(%&&�$W ODV��0DVVD�	�0HUQH� LQ +DJHPHLMHU�	�%ODLU�������SS��������VWDWHV��µ���ZKHUHDV�WKH�ODUJHU�PHOLWHQVLV LV�W\SLFDO�RI�WKH�0HGLWHUUDQHDQ¶��UHIHUULQJ�WR��&DWDOLVDQR�HW�DO���������� 7KH�VXEVSHFLILF�VWDWXV�RI�PHOLWHQVLV ZDV�UHVXUUHFWHG�E\�+pPHU\�	�G
(OEpH��������ZKR QRWLFHG�WKDW�0HGLWHUUDQHDQ�6WRUP�3HWUHOV�VKRZHG�D�ODUJHU�ELOO�WKDQ�$WODQWLF�6WRUP�3HWUHOV��+pPHU\�LQ�/DODQQH� HW� DO�� ������� DOVR� SRLQWHG� RXW� WKDW� WKHUH� DUH� QR� ULQJLQJ� UHFRYHULHV� FRQILUPLQJ� PRYHPHQWV� IURP�0HGLWHUUDQHDQ�6WRUP�3HWUHOV�LQWR�WKH�$WODQWLF�DQG�YLFH�YHUVD��7KH�&$)�UHFRJQLVHG�PHOLWHQVLV �VHH�'XERLV�HW�DO�� ������� &DJQRQ� HW� DO�� ������� DQDO\VHG� F\WRFKURPH� E VHTXHQFHV� DQG� IRXQG� WKDW� WKHUH� LV� QR� JHQH� IORZ�EHWZHHQ� PHOLWHQVLV DQG� SHODJLFXV DQG� WKHUHIRUH� FRQVLGHUHG� WKHVH� WZR� PHWDSRSXODWLRQV� WR� EH� DW� OHDVW�VXEVSHFLILFDOO\� GLVWLQFW�� 7KH� UHVXOWV� RI� /DODQQH� HW� DO�� ������� EDVHG� RQ� GLVFULPLQDQW� DQDO\VLV� FRQILUP� WKDW�0HGLWHUUDQHDQ�6WRUP�3HWUHOV�GLIIHU�PDUNHGO\�IURP�WKRVH�RI�WKH�$WODQWLF�LQ�ZLQJ�OHQJWK�DQG�ELOO�KHLJKW�DQG�LQGLFDWH�VLJQLILFDQW�YDULDWLRQV�ZLWKLQ�0HGLW HUUDQHDQ�SRSXODWLRQV��EHZDUH�RI�WKH�VPDOO�VDPSOH�VL]H��WKRXJK���0HDVXUHPHQWV� RI� ��� ELUGV� WUDSSHG� LQ� WKH� &DWDODQ�0HGLWHUUDQHDQ� �(VWUDGD� ������*XWLpUUH]� RZQ� GDWD�� DUH�VLPLODU�WR�WKH�0HGLWHUUDQHDQ�GDWD�LQ�/DODQQH�HW�DO���������DQG�DUH�XQOLNH�WKRVH�RI�WKH�$WOD QWLF���2VFDU�YDQ�5RRWVHODDU�%285&�76& &$) &61$ $�-��+HOELJ 67&$ 3
'DUWHU $QKLQJD�PHODQRJDVWHU SURSRVHG�WR�EH�WUHDWHG�DV�WKUHH�VSHFLHV�x $IULFDQ�'DUWHU�$QKLQJD�UXID��SRO\W\SLF��$��U��FKDQWUHL��H[WUDOLPLWDO��$��U��UXID��YXOVLQL�x 2ULHQWDO�'DUWHU�$QKLQJD�PHODQRJDVWHU��PRQRW\SLF��H[WUDOLPLWDO�x $XVWUDOLDQ�'DUWHU�$QKLQJD�QRYDHKROODQGLDH��PRQRW\SLF��H[WUDOLPLWDO�&61$ 7KH�$(5&�7$&�KDV�QRW�\HW�VWXGLHG�WKH�WD[RQRP\�RI�WKH�GDUWHUV��5HODWLRQVKLSV�DPRQJ�WKH�2OG�:RUOG�GDUWHUV�DUH�XQFHUWDLQ��2ULHQWDO�'DUWHU�$��PHODQRJDVWHU LV�FORVHVW�WR�$XVWUDOLDQ�'DUWHU�$��QRYDHKROODQGLDH DQG�WKH\�DUH�RIWHQ�FRQVLGHUHG�FRQVSHFLILF�DQG�VRPHWLPHV�QRW�HYHQ�VXEVSHFLILFDOO\�GLVWLQFW��$IULFDQ�'DUWHU� $��UXIDLV�QH[W�FORVHVW�DQG�WKH�2OG�:RUOG�SRSXODWLRQV�PD\�FRQVWLWXWH�D�VLQJOH�VSHFLHV��$PH ULFDQ�'DUWHU��RU�$QKLQJD��$��DQKLQJD LV�WKH�PRVW�GLVWDQW�IURP�WKH�RWKHUV��EXW�WKH�HQWLUH�JHQXV�PD\�EH�D�VLQJOH�VSHFLHV��7KH\�DUH�WUHDWHG�E\�6LEOH\�	�0RQURH��������DV�µDOORVSHFLHV¶��7KH�EDVHOLQH�WUHDWPHQW�RI�WKH�67&�LV�WR�WUHDW� $��DQKLQJD DV�D�
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GLIIHUHQW�VSHFLHV�IURP�$��UXID��7KH�VXEVSHFLHV�RFFXUULQJ�LQ�WKH�:HVWHUQ�3DOHDUFWLF� $��U��FKDQWUHL �2XVWDOHW���������LQ�5RVHODDU� OLVW�� LV�QRW�UHFRJQLVHG�E\�&UDPS�HW�DO����������µVDLG�WR�KDYH�IRUHQHFN�SDOHU�DQG�JUHDWHU�XSSHUZLQJ�FRYHUWV�JUH\HU�WKDQ� UXID��EXW�WKHVH�FKDUDFWHUV�YDULDEOH�LQ�UXID �7LFHKXUVW��&�%���������%XOO��%ULW��2UQ��&OXE ������������¶��'DUWHUV�DUH�WUHDWHG�DV�WKUHH�VSHFLHV�E\�9DXULH�������� $��PHODQRJDVWHU��UXID DQG�QRYDHKROODQGLDH�� 9RRXV� �������� VWDUWLQJ� SRLQW� IRU� WKH� FRQVLGHUDWLRQV� E\� WKH�$(5&�7$&� UHFRJQLV HG� WZR�VSHFLHV�� $�� DQKLQJD DQG� $�� PHODQRJDVWHU �LQFO�� PHODQRJDVWHU�� UXID DQG� QRYDHKROODQGLDH��� 7KHUHIRUH��$QKLQJD�$��DQKLQJD �SRO\W\SLF��H[WUDOLPLWDO��$��D��DQKLQJD��OHXFRJDVWHU��LV�H[FOXGHG�IURP�WKH�DERYH�OLVW��7KH�WD[RQRPLF�SRVLWLRQ�RI�SDSXD �HUURQHRXVO\ LQFOXGHG�LQ�$��UXID E\�+RZDUG�	�0RRUH�������QHHGV�HOXFLGDWLRQ��,V� LW� D� YDOLG� VXEVSHFLHV� RI� $��QRYDHKROODQGLDH"� ,V�$XVWUDOLDQ�'DUWHU�PRQRW\SLF�RU�SRO\W\SLF"�:KDW� LV� WKH�WUHDWPHQW�LQ�+$1=$%"�-RKQVJDUG��3�$���������&RUPRUDQWV��GDUWHUV��DQG�SHOLFDQV�RI�WKH�ZRUOG� 6PLWKVRQLDQ�,QVWLWXWLRQ�3UHVV��:DVKLQJWRQ� DQG�/RQGRQ�� ����SS� �,6%1�� �������������� DQG�RWKHU� UHOHYDQW� VRXUFHV� VWLOO�QHHG� WR� EH� FRQVXOWHG� E\� WKH� $(5&� 7$&�� 6HH� RQOLQH� UHIHUHQFH� OLVW� RQ� $QKLQJLGDH�KWWS���ZZZ�GDPLVHOD�FRP�]RR�DYH�RWURV�SHOHFDQ�DQKLQJD�ELEOLR�KWP%285&�76& &$) &61$ $�-��+HOELJ 67&�� ��
5HHI�+HURQ�(JUHWWD�JXODULV1��%DFFHWWL�DQG�*��)UDFDVVR�KDYH�UHTXHVWHG�WR�DGG�VRPH�FRPPHQWV�RQ�WKH�WD[RQRPLF�WUHDWPHQW�RI�WK LV�WD[RQ�DV� WKHUH� VHHPV� WR� EH� D� WUHQG� WR� OXPS� LW�ZLWK� (�� JDU]HWWD �H�J��&OHPHQWV� ������.XVKODQ�	�+DIIQHU��������,QFUHDVLQJ� UHFRUGV�RI�GDUN�HJUHWV�RI�XQNQRZQ�RULJLQ� LQ� ,WDO\�PRWLYDWHV� WKHLU� LQWHUHVW� LQ� WKH�VSHFLHV�� ,Q� WKH�IXWXUH��WKH�$(5&�7$&�VKRXOG�SURYLGH IHHGEDFN�WR�KLV�TXHVWLRQ�
,QWHUPHGLDWH�(JUHW�(JUHWWD�LQWHUPHGLD�SURSRVHG�WR�EHFRPH�0HVRSKR\[�LQWHUPHGLD67& '1$�'1$�K\EULGLVDWLRQ�GDWD�SODFH�0HVRSKR\[� LQWHUPHGLD � �$UGHD� LQWHUPHGLD�� DQG�%XEXOFXV� LELVFORVHU� WR� $UGHD WKDQ� WR� (JUHWWD �6KHOGRQ� ����E��� ,WV� WKUHH� VXEVSHFLHV� DUH� ZLGHO\� DOORSDWULF� DQG�PRUSKRORJLFDOO\� GLVWLQFW� LQ� FRORXU� RI� VRIW� SDUWV�� HVSHFLDOO\� WKH� ELOO� DQG� KHDG�� WKH\�PD\� EH� FRQVLGHUHG� DV�VSHFLHV��$V�&DVPHURGLXV�DOEXV ZDV�DFFHSWHG�DV�VWDWXV�TXR�IRU�WKH�XQVDWLVIDFWRU\� (JUHWWD�DOED��0HVRSKR\[�LQWHUPHGLD VKRXOG�EH�DSSOLHG�IRU�,QWHUPHGLDWH�(JUHW�DV�DG�LQWHULP�VWDWXV�TXR�%285&�76& &$) &61$ $�-��+HOELJ 67&�� 3
*UHDW�:KLWH�(JUHW (JUHWWD�DOED�SURSRVHG�WR�EHFRPH &DVPHURGLXV�DOEXV67& $OWKRXJK�9RRXV��������SUHIHUUHG�WR�FDOO�WKLV�VSHFLHV�$UGHD�DOED� KH�PDLQWDLQHG�(JUHWWD�DOED LQ�KLV�/LVW�RI� 5HFHQW� +RODUFWLF� %LUG� 6SHFLHV�� 7KH� LQFOXVLRQ� RI� WKLV� VSHFLHV� LQ� $UGHD LV� VXSSRUWHG� E\� '1$�'1$�K\EULGLVDWLRQ�GDWD��3D\QH�	�5LVOH\�������6KHOGRQ�����E��6KHOGRQ�HW�DO�������DQG�6LEOH\�	�0RQURH��������*UHDW�:KLWH�(JUHW�LV�PRUH�FORVHO\�UHODWHG�WR�$UGHD WKDQ�WR�(JUHWWD��,W�ZDV�OLVWHG�DV�$UGHD�DOED E\�0D\U�DQG�&RWWUHOO� �������3HWHUV¶�&KHFN�OLVW� RI�%LUGV� RI� WKH�:RUOG��9RO�� ��� �QG�HG��� SS�����������7KH� UHODWLRQVKLSV�DPRQJ�WKH�UDFHV�DUH�QRW�FOHDU��$��D��PRGHVWD PD\�EH�D�VHSDUDWH�VSHFLHV��EXW�H[WHQVLYH�FRPSDULVRQV�DPRQJ�DOO�IRUPV�KDYH�QRW�EHHQ�GRQH��$FFHSWHG�DV� $UGHD�DOED E\�$28������DQG�LQ�%285&���������7KH�&61$�DQG�$�-��+HOELJ��KRZHYHU��SUHIHUUHG�WR�SODFH�*UHDW�:KLWH�(JUHW�LQ�WKH�JHQXV� &DVPHURGLXV �6DQJVWHU�HW�DO��������$�-� +HOELJ� LQ� OLWW���� 3K\ORJHQHWLF� DQDO\VHV� EDVHG� RQ� '1$ �'1$� K\EULGLVDWLRQ� LQGLFDWH� WKDW� *UHDW�:KLWH�(JUHW�LV�QRW�FORVHO\�UHODWHG�WR�WKH�(JUHWWD FODGH�DQG�LQVWHDG�VXJJHVW�D�FORVHU�UHODWLRQVKLS�ZLWK� %XEXOFXV DQG�$UGHD��+RZHYHU��JLYHQ�WKH�XQUHVROYHG�UHODWLRQVKL SV�EHWZHHQ�$UGHD��*UHDW�:KLWH�(JUHW��,QWHUPHGLDWH�(JUHW�0HVRSKR\[�LQWHUPHGLD DQG�&DWWOH�(JUHW�%XEXOFXV�LELV��WKH�&61$�EHOLHYHV�WKDW�WKH�LQFOXVLRQ�RI�*UHDW�:KLWH�(JUHW�LQ�$UGHD �H�J��$28�������%285&�������LV�SUHPDWXUH��8QWLO�WKH�UHODWLRQVKLSV�RI�*UHDW�:KLWH (JUHW�DUH�EHWWHU�XQGHUVWRRG�� WKH�&61$�SUHIHUV� WR�SODFH� LW� LQ�D�PRQRW\SLF�JHQXV� &DVPHURGLXV �FI�� ,QVNLSS�HW�DO�������� �6DQJVWHU� HW� DO�� �������$�-��+HOELJ� �LQ� OLWW��� FRPPHQWHG� RQ� KLV� SHUVRQDO� SRLQW� RI� YLHZ �� µ0ROHFXODU�VWXGLHV� FRQILUP� WZR�PRQRSK\OHWLF� IDPLOL HV� �6KHOGRQ� HW DO�� ������� *UHDW�:KLWH� (JUHW� LV� HTXLGLVWDQW� IURP�$UGHD DQG�%XEXOFXV�� WKXV�UHWDLQHG�LQ�D�VHSDUDWH�JHQXV��&DVPHURGLXV���5HODWLRQVKLSV�RI�,QWHUPHGLDWH�(JUHW��0HVRSKR\[� �� (JUHWWD�� DUH� XQNQRZQ�¶� ,W� VKRXOG� EH� QRWHG�� KRZHYHU�� WKDW� LQ� WKH� ILHOG�� LQWHUPHGLD VKRZV�LQWHUPHGLDWH�IHDWXUHV�EHWZHHQ�%XEXOFXV DQG�&DVPHURGLXV��VXJJHVWLQJ�D�SRVLWLRQ�LQ�EHWZHHQ�WKHVH�WZR�WD[D�UDWKHU�WKDQ�LQ�(JUHWWD��,I�*UHDW�:KLWH�(JUHW�ZHUH�WR�EH�SODFHG�LQ� $UGHD��WKH�UHODWLRQVKLSV�RI�%XEXOFXV DQG�0HVRSKR\[ ZRXOG�QHHG�WR�EH�UH�H[DPLQHG�DV�ZHOO��,Q�WKH�ILHOG��,QWHUPHGLDWH�(JUHW�VKRZV�PRUH�VLPLODULWLHV�WR�&DWWOH� (JUHW� DQG�*UHDW�:KLWH� (JUHW� WKDQ� WR� DQ\� RI� WKH� (JUHWWD VSHFLHV� �*��'H�6PHW�� SHUV�� REVHUYDWLRQV���$OWKRXJK�LW�LV�FOHDU�WKDW�WKH�VWDWXV�TXR��UHWDLQLQJ� LQWHUPHGLD DQG�DOED LQ�(JUHWWD��LV�ZURQJ��WKLV�FDVH�FOHDUO\�VKRZV� WKH� QHHG� RI� *XLGHOLQHV� IRU� DVVLJQLQJ� JHQHULF� VWDWXV� DQG� FRQVXOWDWLRQ� DPRQJ� 7&V� EHIRUH� DGRSWLQJ�
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JHQHULF�FKDQJHV��7KH�UXOH�RI�µPRQRSK\O\¶�VHHPV�WR�EH�DSSOLHG�LQ�YDULRXV�ZD\V�E\�GLIIHUHQW�FRPPLWWHHV��,Q�DGGLWLRQ��PRUH�UHVHDUFK�RQ�WKH�JHQHWLF�UHODWLRQVKLSV�RI� LQWHUPHGLD LV�FUXFLDO��EHIRUH�D�VDWLVIDFWRU\�GHFLVLRQ�FDQ�EH� UHDFKHG��:LWK� WZR�UHMHFWLRQV�IRU�HDFK�RSWLRQ��&DVPHURGLXV�DOEXV RU�$UGHD�DOED��RQO\�DQ�DUELWUDU\�GHFLVLRQ�LV�SRVVLEOH��7KHUH�LV�DJUHHPHQW�WKDW�*UHDW�:KL WH�(JUHW�PXVW�OHDYH�(JUHWWD�EXW�QR�FRQVHQVXV�WKDW�LW�PXVW�HQWHU�$UGHD RU�&DVPHURGLXV��*LYHQ�WKH�XQFHUWDLQW\�DERXW�WKH�UHODWLRQVKLSV�RI�,QWHUPHGLDWH�(JUHW�DQG�WKH�SRVVLEOH� LPSOLFDWLRQV�IRU�&DWWOH�(JUHW��D�FDXWLRXV�DSSURDFK� LV�QHHGHG��7KHUHIRUH��*UHDW�:KLWH� (JUHW� LV�SURYLVLRQDOO\�SODFHG�LQ�&DVPHURGLXV�DOEXV XQWLO�LWV�UHODWLRQVKLSV�DUH�UHVROYHG�%285&�76& &$) &61$ $�-��+HOELJ 67&5 5 $ $ 3
/HVVHU�)ODPLQJR�3KRHQLFRSWHUXV�PLQRU VXJJHVWHG�WR�EHFRPH�3KRHQLFRQDLDV�PLQRU$�-��+HOELJ /HVVHU�)ODPLQJR�ZDV�SODFHG� LQ� WKH�PRQRW\SLF�JHQXV�3KRHQLFRQDLDV E\�.HDU�	�'XSODL[�+DOO���������SDUWLFXODUO\�EHFDXVH�RI�LWV�PRUH�VSHFLDOLVHG�ELOO�DQG�QDUURZHU�IRRG�UHTXLUHPHQWV��7KH�GLVWULEXWLRQ�RI�IHDWKHU�OLFH�DPRQJ�IODPLQJRV�VXSSRUWV�WKH�UHWHQWLRQ�RI�WKUHH�IODPLQJR�JHQHUD� ± LQFOXGLQJ�3KRHQLFRSDUUXV IRU�$QGHDQ� )ODPLQJR� � �'RZVHWW 	� 'RZVHWW�/HPDLUH� ������� :LWK� WZR� UHMHFWLRQV�� /HVVHU� )ODPLQJR� LV�PDLQWDLQHG�LQ�3KRHQLFRSWHUXV E\�WKH�$(5&�7$&�%285&�76& &$) &61$ $�-��+HOELJ 67&�� 5 5 3
&DSH�9HUGH�,VODQGV�%X]]DUG�%XWHR�EXWHR�EDQQHUPDQL$�-�� +HOELJ &ORXHW�	�:LQN� ������� SXEOLVKHG� WKH� ILUVW� UHVXOWV� RI� D� JHQHWLF� DQDO\VLV� EDVHG� RQ� QXFOHRWLGH�VHTXHQFHV� RI� WKH� F\WRFKURPH� E JHQH�� 7KH� WD[RQRPLF� LPSOLFDWLRQV� RI� WKLV� SDSHU� QHHG� WR� EH� DVVHVVHG�� $�PROHFXODU� SK\ORJHQ\� RI� WKH� JHQXV� %XWHR ZDV� SXEOLVKHG� E\ 5LHVLQJ� HW� DO�� �������� 7KH� &$)� VWDWHG� WKDW�TXDOLWDWLYH�GLIIHUHQFHV�LQ�PRUSKRORJ\�DUH�LQVXIILFLHQW�WR�UHFRJQLVH�D�VSHFLHV�%285&�76& &$) &61$ $�-��+HOELJ 67&3 3
/HVVHU�6SRWWHG�(DJOH�$TXLOD�SRPDULQDVXJJHVWHG�E\�3DUU\�HW�DO���������WR�EH�WUHDWHG�DV�WZR�VSHFLHV�x /HVVHU�6SRWWHG�(DJOH�$TXLOD�SRPDULQD��PRQRW\SLF�x ,QGLDQ�6SRWWHG�(DJOH�$TXLOD�KDVWDWD��PRQRW\SLF�&61$�3DUU\�HW�DO�� �������VXJJHVW� WR�UHFRJQLVH� $��SRPDULQD RI�:�(XUDVLD�DQG�$IULFD��DQG� WKH�UHVLGHQW� $��KDVWDWD RI� WKH� ,QGLDQ� VXEFRQWLQHQW� DV� GLVWLQFW� VSHFLHV� E\� SUHVHQWLQJ� REVHUYDWLRQV� DQG� PHDVXUHPHQWV� RQ�KXQGUHGV�RI�VSHFLPHQV�RI�ERWK��DV�ZHOO�DV�WKH�FORVHO\�UHODWHG�*UHDWHU�6SRWWHG�(DJOH� $��FODQJD��'LIIHUHQFHV�EHWZHHQ� WKHVH� WZR�DOORSDWULF� WD[D�GHPRQVWUDWH� WKDW� WKH\�VKRXOG�EH�WUHDWHG�DV�GLVWLQFW�VSHF LHV��6SHFLILFDOO\��3DUU\�HW�DO���������SUHVHQW�����HYLGHQFH�RI�GLIIHUHQFHV�LQ�SOXPDJH��ERWK�IRU�DGXOWV�DQG�MXYHQLOHV�������H[WHUQDO�PRUSKRORJ\������RVWHRORJ\������FOXWFK�VL]H�DQG�����EHKDYLRXU��3DUWLFXODU�HPSKDVLV�LV�SODFHG�RQ�GLIIHUHQFHV�LQ�JDSH�VL]H�DQG�JHQHUDO�FUDQLDO�VWUXFWXUH��/HVVHU�DQG�,QGLDQ�6SRWWHG�(DJOH�GLIIHU�FRQVLGHUDEO\�LQ�SOXPDJH� $��SRPDULQD KDV�D�SDOH�KHDG�FRQWUDVWLQJ�ZLWK�GDUNHU�EDFN��DQG�D�UXIRXV�QDSH�SDWFK�� $��KDVWDWD��RQ� WKH�RWKHU�KDQG��KDV�KHDG�DQG�EDFN�XQLIRUPO\�GDUN�EURZQ��DQG�QR�QDSH SDWFK��$GXOW�LULV�FRORXU�DOVR�GLIIHUV��EURZQ�LQ�KDVWDWD��DV�RSSRVHG�WR�\HOORZ�RU�DPEHU�LQ� SRPDULQD��7KHUH�DUH�DOVR�FOHDU�GLIIHUHQFHV�EHWZHHQ�WKHVH�WD[D�LQ�VNXOO�DQG�ELOO�PHDVXUHPHQWV��0RUH�XVHIXO�HYLGHQFH�WKDW� SRPDULQD DQG�KDVWDWD VKRXOG�EH�WUHDWHG�DV�GLIIHUHQW�VSHFLHV�FRPHV�IURP�D�FRPSDULVRQ�ZLWK� $��FODQJD��7KH�PRVW�VWULNLQJ�GLIIHUHQFH� LV� LQ�JDSH�ZLGWK��ZKLFK� LV�JUHDWHVW�LQ�KDVWDWD��LQWHUPHGLDWH�LQ�FODQJD��DQG�VPDOOHVW�LQ�SRPDULQD��%HFDXVH�KDVWDWD DQG�SRPDULQD DUH�OHVV�VLPLODU�WR�RQH�DQRWKHU�WKDQ�HDFK�LV� WR�$��FODQJD �D�GLIIHUHQW�VSHFLHV���DOO�WKUHH�VKRXOG�EH�FRQVLGHUHG�VHSDUDWH�VSHFLHV��/HVVHU�6SRWWHG�(DJOH�$��SRPDULQD LV�WKHQ�GLVWLQFW�IURP�$��KDVWDWD��IRU�ZKLFK�WKH�DXWKRUV�VXJJHVW�WKH�(QJOLVK�QDPH�µ,QGLDQ�6SRWWHG�(DJOH¶��5HPDUN�� /HVVHU� 6SRWWHG� (DJOH� $�� SRPDULQD LV� FORVHO\� UHODWHG� WR� *UHDWHU� 6SRWWHG� (DJOH� $�� FODQJD�%HUJPDQLV� ������ 0H\EXUJ� ������ 0H\EXUJ� HW� DO�� ������ :HQGODQG� ������ =KH]KHULQ� ������� ,W� KDV� EHHQ�VXSSRVHG� WKDW�D�VHSDUDWLRQ�EHWZHHQ� WKH�PLWRFKRQGULDO� OLQHDJHV�RI�/HVVHU�DQG�*UHDWHU�6SRWWHG�(DJOH FRXOG�KDYH�RFFXUUHG�VOLJKWO\�OHVV�WKDQ�RQH�PLOOLRQ�\HDUV�DJR��DVVXPLQJ�D�VXEVWLWXWLRQ�UDWH�RI����SHU�PLOOLRQ�\HDUV�IRU�PLWRFKRQGULDO�JHQHV��6HLEROG�HW�DO���������$OWKRXJK�WKHUH�LV�D�ODUJH�DUHD�RI�RYHUODS�RI�WKH�WZR�VSHFLHV�WKHUH� DUH� RQO\� YHU\� IHZ� FDVHV� NQRZQ�ZKHUH�PHPEHUV� RI� ERWK� VSHFLHV� VHHP� WR� KDYH� IRUPHG� D�PL[HG� SDLU��%HUJPDQLV�HW�DO���������$��+HOELJ�FRQVLGHUV�$� >F�@�FODQJD DQG�$� >F�@�SRPDULQD DV�VHPLVSHFLHV�%285&�76& &$) &61$ $�-��+HOELJ 67&
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/LWWOH�7HUQ�6WHUQD�DOELIURQV WR�EH�WUHDWHG�DV�WZR�VSHFLHV�x /LWWOH�7HUQ�6WHUQD�DOELIURQV �SRO\W\SLF��6��D��DOELIURQV��JXLQHDH��H[WUDOLPLWDO��6��D��VLQHQVLV�x /HDVW�7HUQ�6WHUQD�DQWLOODUXP �SRO\W\SLF��6��D��DQWLOODUXP��H[WUDOLPLWDO��6��D��DWKDODVVRV��EURZQL�67& /HDVW� 7HUQ� ZDV� GHVFULEHG� IURP� WKH� :HVW� ,QGL HV� E\� /HVVRQ� �������� ,W� ZDV� FRQVLGHUHG� VSHFLILFDOO\�GLVWLQFW�IURP�/LWWOH�7HUQ�RI�(XURSH�� 6WHUQD�DOELIURQV >3DOODV@�������DQG�QDPHG�6WHUQXOD�DQWLOODUXP��)RU�WKH�UHFRJQLWLRQ�RI� WKH�JHQXV� 6WHUQXOD�� VHH�7LPPHUPDQ���������3DUDVLW��6FKULIWHQUHLKH ��������,Q����� +DUWHUW�FRPELQHG� WKH� WZR� VSHFLHV� �+DUWHUW� ������� ,Q� ����� WKH� WD[RQRP\�ZDV� DJDLQ� UHYLVHG�� DQG�/HDVW� 7HUQ�ZDV�UHVWRUHG� WR� WKH� VWDWXV� RI� D� IXOO� VSHFLHV� �$28� ������ EDVHG� RQ� UHVHDUFK� WKDW� GRFXPHQWHG� GLIIHUHQFHV� LQ�YRFDOLVDWLRQV�DQG�PRUSKRORJ\��0DVVH\��������7K UHH�VXEVSHFLHV�RI�/HDVW�7HUQ�KDYH�EHHQ�UHFRJQLVHG�LQ�WKH�8�6��� DQWLOODUXP RQ�WKH�HDVW�DQG�JXOI�FRDVWV��DWKDODVVRV LQ�WKH�0LVVLVVLSSL�GUDLQDJH�V\VWHP��DQG� EURZQL RQ�WKH�:HVW &RDVW� �$28��������/HDVW�DQG�/LWWOH�7HUQV�VKRZ�DVVRUWLYH�EUHHGLQJ�EHKDYLRXU�RQ�0LGZ D\�DWROO��FRQILUPLQJ�WKHLU�VSHFLILF�VWDWXV��3\OH�HW�DO��������� 7KH�ILUVW�UHFRUG�LQ�WKH�:HVWHUQ�3DOHDUFWLF�LV�GHVFULEHG�E\�<DWHV�	�7DIWV���������EXW�WKLV�UHFRUG�KDV�QRW�\HW�EHHQ�DFFHSWHG�E\�WKH�%285&�� ,ELV �����������������2QH�RI�WKH�UHDVRQV�LQ�WKH�GHOD\�RI DFFHSWDQFH�RI�WKLV�UHFRUG�LV�WKH�VWXG\�RI�6��DOELIURQV�JXLQHDH��7KH�YRFDOLVDWLRQV�RI�WKLV�WD[RQ��KRZHYHU��DUH�VLPLODU�WR� DOELIURQV DQG�QRW�WR�DQWLOODUXP �XQSXEOLVKHG�UHFRUGLQJV�IURP�6HQHJDO�E\�'��9DQJHOXZH���$Q�LPPDWXUH�/HDVW�RU�/LWWOH�7HUQ�ZDV�SKRWRJUDSK HG�RQ�)ORUHV��$]RUHV�LQ�2FWREHU������E\�7��)UDQGVHQ��,'��)RU�D�FRPSOHWH�GHVFULSWLRQ�RI�SOXPDJHV��ERWK�DGXOW�DQG�MXYHQLOH��VHH�0DVVH\��������DQG�2OVHQ�	�/DUVVRQ��������%285&�76& &$) &61$ $�-��+HOELJ 67&3 $ $���$FFHSWHG�DV�µVHPL� RU�DOORVSHFLHV¶�
/DULGDH��3��$��&URFKHW�SURSRVHV�D�FKDQJH�RI�WKH�JHQHULF�WUHDWPHQW�RI�WKH�/DULQL�&$) 7KH�FXUUHQW�JHQHULF� WUHDWPHQW�RI� WKH�/DULGDH�GRHV�QRW�UHIOHFW�WUXH�UHODWLRQVKLSV��&URFKHW�HW�DO��������3RQV�	�&URFKHW� LQ�SUHS����5HFRJQLVLQJ� 5LVVD��3DJRSKLOD��;HPD DQG�5KRGRVWHWKLD ZKLOH�NHHSLQJ�DOO�RWKHU�VSHFLHV�LQ�/DUXV LV�QRW�FRQVLVWHQW�ZLWK�WKH�VSHFLHV�UHODWLRQVKLSV��&RQWUD�WR�FRPPHQWV�IURP�+HOELJ��RXWJURXSV�ZHUH� LQFOXGHG� LQ�RXU� DQDO\VHV� �WZR� WHUQV� DQG�'XQOLQ� LQ�&URFKHW�HW�DO�������� WZR� WHUQV��'XQOLQ�DQG�%ODFN�2\VWHUFDWFKHU� LQ� 3RQV� 	� &URFKHW� VXEPLWWHG��� 2XU� IDYRXUHG� VROXWLRQ� LV� WR� UHFRJQLVH� DGGLWLRQDO� JHQHUD��&URFKHW�HW�DO���������7KH�DOWHUQDWLYH�WUHDWPHQW�LV�WR�OXPS�DOO�WD[D�LQWR� /DUXV��7KLV�VROXWLRQ�ZDV�SURSRVHG�LQ�HDUOLHU�YHUVLRQV�RI�WKH�UHFRPPHQGDWLRQV�WR�PLQLPLVH�QRPHQFODWXUDO�FKDQJHV��6LQFH�WKHQ��DGGLWLRQDO�RSLQLRQV�KDYH�EHHQ�UHFHLYHG��EXW�QRQH�RI�WKHP�LV�DGYRFDWLQJ�OXPSLQJ�DOO�WD[D�LQ� /DUXV��:H�DUH�DZDUH�WKDW�FKDQJLQJ�JHQHULF� QDPHV� RI�PDQ\� VSHFLHV� LV� XQGHVLUDEOH� IRU� SUDFWLFDO� SXUSRVHV�� EXW� XQOHVV�ZH�ZDQW� D� FODVVLIL FDWLRQ�ZKLFK�LV�PRUH�µHDV\�WR�UHPHPEHU¶�WKDQ�VFLHQWLILFDOO\�IRXQGHG��WKHUH�LV�QR�DOWHUQDWLYH�IRU�WKH�FODVVLILFDWLRQ�RI�JXOOV� RWKHU� WKDQ� OXPSLQJ� VHYHUDO� JHQHUD� LQ� /DUXV RU�PRYLQJ�PDQ\� VSHFLHV� WR� DGGLWLRQDO� JHQHUD��:H� WKXV�SURSRVH�WKH�IROORZLQJ�FODVVLILFDWLRQ�RI�:HVWHUQ�3DOHDUFWLF�/DULGDH�
3DJRSKLOD�HEXUQHD;HPD�VDELQL
HEXUQHD DQG�VDELQL DUH�VLVWHU�VSHFLHV��VWURQJ�ERRWVWUDS�VXSSRUW�XQGHU�03�DQG�GLVWDQFH�PHWKRGV��YHU\�KLJK�SUREDELOLW\�XQGHU�ED\HVLDQ�DSSURDFKHV���)RU�UHDVRQV�WR�PDLQWDLQ�WZR�JHQHUD��VHH�&URF KHW�HW�DO���������
5LVVD�WULGDFW\OD+\GURFRORHXV�URVHXV+\GURFRORHXV�PLQXWXV
5RVHXV DQG�PLQXWXV DUH� VLVWHU� VSHFLHV��7KLV� LV� LQ� DJUHHPHQW�ZLWK� WKHLU� RYHUDOO�PRUSKRORJ\� DQG� LPPDWXUH�SOXPDJH�� DQG� LV� VXSSRUWHG� E\� KLJK� ERRWVWUDS� LQ� SDUVLPRQ\� ����� DQG� YHU\� KLJK� SUREDELOLW\� LQ� ED\HVLDQ�DSSURDFKHV��7KHUH�LV�SUREDEO\�QRW�HQRXJK�GLYHUJHQFH�DPRQJ�WKHP�WR�PDLQWDLQ�VHSDUDWH�JHQHUD��LQ�ZKLFK�FDVH�+\GURFRORHXV .DXS�������QRWH�WKH�FRUUHFW�VSHOOLQJ��KDV�SULRULW\�RYHU�5KRGRVWHWKLD 0DF�*LOOLYUD\������
&KURLFRFHSKDOXV�SKLODGHOSKLD&KURLFRFHSKDOXV�ULGLEXQGXV&KURLFRFHSKDOXV�FLUURFHSKDOXV
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&KURLFRFHSKDOXV�JHQHL
7KH�VPDOO�KRRGHG�VSHFLHV�IRUP�D�ZHOO �VXSSRUWHG�PRQRSK\OHWLF�JURXS��,Q�QRQH�RI�WKH�DQDO\VHV�LV�WKLV�JURXS�WKH�VLVWHU�JURXS�RI�WKH�/DUXV FODGH��,W�LV�HLWKHU�LGHQWLILHG�DV�WKH�PRVW�GLYHUJHQW�JURXS�RI�JXOOV�RU�LV�JURXSHG�ZLWK�5LVVD��+\GURFRORHXV��3DJRSKLOD DQG�;HPD�� ,I� WKHVH�JHQHUD�DUH� UHFRJQLVHG�� WKH�VPDOO�KRRGHG�VSHFLHV�FDQQRW�EH�UHWDLQHG�LQ�/DUXV��7KH�UHPDLQLQJ�VSHFLHV�IRUP�D�PRQRSK\OHWLF�JURXS�LQ�DOO�DQDO\VHV��7K LV�JURXS�LQFOXGHV�PDULQXV �WKH�W\SH�VSHFLHV� RI� /DUXV��� 7KH\� FRXOG� DOO� EH� LQFOXGHG� LQ� /DUXV�� DOWKRXJK� WKH� DPRXQW� RI� GLYHUJHQFH� �JHQHWLF��PRUSKRORJLFDO��DQG�EHKDYLRXUDO��DPRQJ�WKHP�LV�VLPLODU�WR�WKH�GLYHUJHQFH�DPRQJ�WKH�RWKHU�JHQHUD�RI�JXOOV��%HVW�WUHDWPHQW�LV�WKHUHIRUH�
$WULFLOOD�DWULFLOOD$��SLSL[FDQ
*HQXV�$WULFLOOD %RQDSDUWH������VHHPV�WR�EH�WKH�ROGHVW�DYDLODEOH�QDPH�IRU�WKLV�JURXS�
,FKWK\DHWXV�PHODQRFHSKDOXV,��LFKWK\DHWXV,��OHXFRSKWKDOPXV,��KHPSULFKLL,��DXGRXLQLL
*HQXV�,FKWK\DHWXV .DXS������VHHPV�WR�EH�WKH�ROGHVW�DYDLODEOH�QDPH�IRU�WKLV�JURXS��%RWK�JURXSV�DUH�VWURQJO\�VXSSRUWHG�E\�DOO�PHWKRGV�RI�DQDO\VHV��7KH�UHPDLQLQJ�VSHFLHV�DUH�WKH�WUXH� /DUXV���3��$��&URFKHW�7KHUH� LV� QR� FRQVHQVXV� DERXW� WKLV� LQ� WKH� $(5&� 7$&�� 9RRXV� ������� UHFRJQLVHG� WKH� J HQHUD� /DUXV��5KRGRVWHWKLD��5LVVD DQG�3DJRSKLOD ZLWKLQ�WKH�+RODUFWLF�/DULQL��,W�LV�FHUWDLQ�WKDW�WKH�FXUUHQW�JHQHULF�WUHDWPHQW�RI�WKH�WULEH�/DULQL�LV�ZURQJ��(LWKHU�DOO�JXOOV�VKRXOG�EH�SODFHG�LQ�WKH�JHQXV� /DUXV��RU�PRUH�VXEJHQHUD�VKRXOG�EH� HOHYDWHG� WR� JHQXV� UDQN�� $�-�� +HOELJ� �LQ� OLWW��� FRPPHQWHG�� µ7KH� RQO\� PROHFXODU� VWXG\� RI� RYHUDOO�UHODWLRQVKLSV�ZLWKLQ�WKLV�IDPLO\��&URFKHW�HW�DO��������ZDV�EDVHG�RQ�UDWKHU�VKRUW�PW'1$�VHTXHQFHV��+RZHYHU��LW�VWURQJO\�LQGLFDWHV�VHSDUDWLRQ�RI�;HPD IURP�/DUXV DQG�GLVWLQFWQHVV�RI�5LVVD��0RQRSK\O\�RI�/DUXV ZDV�QRW�WHVWHG� �QR� RXWJURXS��� EXW� VWURQJ� GLYHUJHQFH� DPRQJ� WZR�JURXSV� RI� ³KRRGHG´� VSHFLHV� VXJJHVWV� WKDW� VSHFLHV�ZLWK�D�EODFNLVK�KRRG��LQFO��VRPH�WKDW�ORVW�LW�VHFRQGDULO\��DUH�EDVDO�ZLWKLQ�WKH�JHQXV�� /DUXV�GRPLQLFDQXV LV�GHULYHG�ZLWKLQ�WKH�IXVFXV JURXS��/LHEHUV�HW�DO���VXEPLWWHG��¶�3� �$��&URFKHW�UHSOLHG��µ,�GRQ¶W�VHH�KRZ�ZH�FDQ�PDLQWDLQ�WKH�FXUUHQW�FODVVLILFDWLRQ��,W�LV�D�PDWWHU�RI�FKRLFH�WR�UHFRJQLVH�PRUH�JHQHUD�RU�WR�XVH� /DUXV IRU�DOO�VSHFLHV��EXW�NHHSLQJ�ULGLEXQGXV DQG�DUJHQWDWXV LQ�WKH�VDPH�JHQXV�ZKLOH�XVLQJ�5LVVD IRU�WULGDFW\OD LV�MXVW�QRW�WHQDEOH�RQ�VFLHQWLILF�JURXQGV�¶%285&�76& &$) &61$ $�-��+HOELJ 67&$ 5 3���&$)�DFFHSWV� WKH�SURSRVDO�RI�3LHUUH�$QGUp�&URFKHW�� ,I� WKH�$(5&�7$&�GRHV�QRW�DJUHH�RQ�HOHYDWLQJ� WKH�VXEJHQHUD�PHQWLRQHG�DERYH�WR�JHQHULF�UDQN��&$)�ZRXOG�SUHIHU�WR�SXW�DOO�JXOO�WD[D�LQ�/DUXV�/HVVHU�%ODFN�EDFNHG�*XOO /DUXV�IXVFXV RQ�FXUUHQW�NQRZOHGJH�WR�EH�WUHDWHG�DV�D�VLQJOH�VSHFLHV��FRPSULVLQJ�/��I��JUDHOOVLL��LQWHUPHGLXV��IXVFXV��KHXJOLQL DQG�EDUDEHQVLV�&$) 7KH� $(5&� 7$&� LV� VWLOO� DZDLWLQJ� VRPH� LPSRUWDQW� SXEOLFDWLRQV� LQ� WKH� SULPDU\� OLWHUDWXUH� DQG�SURYLVLRQDOO\�UHWDLQV�WKH�IROORZLQJ�:HVWHUQ�3DOHDUFWLF�WD[D�ZLWKLQ� /��IXVFXV��JUDHOOVLL�� LQWHUPHGLXV�� IXVFXV��KHXJOLQL DQG�EDUDEHQVLV��6RPH�$(5&�7$&�PHPEHUV�IDYRXU�D�IXUWKHU VSOLW�RI�/HVVHU�%ODFN�EDFNHG�*XOO�/��IXVFXV �ZLWK� VXEVSHFLHV� JUDHOOVLL�� LQWHUPHGLXV DQG� IXVFXV��DQG�+HXJOLQ
V�*XOO�/��KHXJOLQL �ZLWK�VXEVSHFLHV�KHXJOLQL�� WDLP\UHQVLV DQG�EDUDEHQVLV���<pVRX��������VXPPDULVHG�WKH�UHDVRQV�IRU�VXFK�D�WUHDWPHQW��EXW�GLG�QRW� UHFRJQLVH� WDLP\UHQVLV DV� D� YDOLG� WD[RQ�� 7KH� &61$� VSOLW� /HVVHU� %ODFN �EDFNHG� *XOO� IXUWKHU� LQWR� WZR�VSHFLHV��%DOWLF�*XOO� /�� IXVFXV DQG�/HVVHU�%ODFN�EDFNHG�*XOO�/��JUDHOOVLL �6DQJVWHU�HW�DO���������7KHUH� LV�D�ZLGH� FRQVHQVXV�� KRZHYHU�� WR� LQFOXGH� ILYH� :HVWHUQ� 3DOH DUFWLF� WD[D� LQ� WKH� IXVFXV JURXS�� /�� I�� JUDHOOVLL��LQWHUPHGLXV�� IXVFXV�� KHXJOLQL DQG� EDUDEHQVLV �<pVRX� ������� DV� 9RRXV� �����F�� GLG� QRW� PHQWLRQ� DQ\�VXEVSHFLHV�� WKLV� DUUDQJHPHQW� LV� SURSRVHG� DV� VWDWXV� TXR�� 7KH� WD[RQRPLFDO� YDOLGLW\� RI� WKH� H[WUDOLPLWDO�WDLP\UHQVLV �JHQHUDOO\�LQFOXGHG�LQ�WKH� IXVFXV JURXS��LV�XQFHUWDLQ���WH[WV�RQ� /DUXV�IXVFXV FRPSOH[�E\�3��$��&URFKHW�DQG�3��<pVRX���
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%DOWLF�*XOO /��I��IXVFXV7KH� VSOLW� RI�%DOWLF�*XOO� E\�6DQJVWHU� HW� DO�� �������ZDV�FRQWUDGLFWHG�E\�PDQ\�DXWKRUV� �H�J�� -RQVVRQ�����D��/LHEHUV� HW� DO�� ������ DQG� <pVRX� �������:LWKLQ� /�� IXVFXV WKHUH� LV� QR� LQGLFDWLRQ� RI� DQ\� JHQH� IORZ� EDUULHU�EHWZHHQ�WKH�VXEVSHFLHV�/��I� JUDHOOVLL��/��I��LQWHUPHGLXV DQG�/��I��IXVFXV �/LHEHUV�	�+HOELJ��������3KHQRW\SLF�GLIIHUHQWLDWLRQ�RI�/��I� IXVFXV LV�SUREDEO\�GXH�WR�VWURQJ�GLUHFWLRQDO�VHOHFWLRQ�UHODWHG�WR�IHHGLQJ�DQG�PLJUDWLRQ�VWUDWHJ\��7KH� ILHOG� VWXG\�RI� /�� I�� LQWHUPHGLXV IURP�1RUZD\�SDVVLQJ� WKURXJK� WKH�1HWKHUODQGV� DQG�%HOJLXP��LQFOXGLQJ�FRORXU�ULQJHG�ELUGV��VKRZ�WKDW�WKHVH�FDQ�VKRZ�VRPH�RU�DOO�IHDWXUHV�VXSSRVH GO\�GLDJQRVWLF�RI�/��I��IXVFXV �DW�OHDVW�XQWLO��QG�VXPPHU���$GULDHQV��������,Q�*URQLQJHQ��WKH�1HWKHUODQGV�� /��I��IXVFXV�OLNH�ELUGV�DUH�UHFRUGHG�ZLWK�VRPH�UHJXODULW\�EXW�/��I��LQWHUPHGLXV VKRZLQJ�IXVFXV�OLNH�PRXOW�SDWWHUQV�RFFXU��FRQIXVLQJ�WKH�SLFWXUH� �:LQWHUV�	�%DNNHU� LQ�SUHS����7KH�FULWHULD�RXWOLQHG�E\� -RQVVRQ� �����D�� WR� LGHQWLI\� /�� I�� IXVFXV DUH�LQVXIILFLHQW�WR�LGHQWLI\�VXFK�LQGLYLGXDOV��8QOHVV�WKH\�DUH�FRORXU �ULQJHG��LW�PD\�EH�LPSRVVLEOH�WR�WHOO�RXW �RI�UDQJH�/��I� IXVFXV UHOLDEO\�IURP�WKH�PRVW� IXVFXV�OLNH�/��I� LQWHUPHGLXV��6LQFH�WKH�JURXQGEUHDNLQJ�SXEOLFDWLRQV�E\�%DUWK��������������LW�VWLOO�QHHGV�WR�EH�HVWDEOLVKHG�ILUPO\�ZKLFK�WD[D�DUH�EUHHGLQJ�LQ�1RUZD\��,'��)RU�LGHQWLILFDWLRQ�RI�%DOWLF�*XOO��VHH�H�J��-RQVVRQ������D��DQG�*UXEHU���������VHH�DOVR�UHIHUHQFHV�OLVWHG�LQ�$GROIVVRQ�	�&KHUUXJ��%LUG�,GHQWLILFDWLRQ��SS����������IRU�JXOO�LGHQWLILFDWLRQ�LQ�JHQHUDO�,V�%DOWLF�*XOO�/��IXVFXV �PRQRW\SLF��D�GLVWLQFW�VSHFLHV��/��I��IXVFXV RI�9RRXV�"%285&�76& &$) &61$ $�-��+HOELJ 67&3 5 $ 5 5
+HXJOLQ¶V�*XOO/��I��KHXJOLQL+HXJOLQ¶V�*XOO /��I��KHXJOLQL LV�ZHOO�GLIIHUHQWLDWHG�IURP�%DOWLF�*XOO /��I��IXVFXV�LQ�WKH�FRQWDFW�]RQH��WKH�H[WHQW�RI� SRVVLEOH� LQWHUEUHHGLQJ�� KRZHYHU�� LV� XQNQRZQ�� 9�� 5DXVWH� �LQ� OLWW��� FRPPHQWV�� µ7KHUH� DUH� DSSDUHQWO\�JURZLQJ�QXPEHUV� RI� UHFRUGV� LQ�)LQ ODQG� RI� ELUGV�ZKLFK� VKRZ�PRUH�RU� OHVV� FOHDUO\� LQWHUPHGLDWH� FKDUDFWHUV�EHWZHHQ� IXVFXV DQG� KHXJOLQL¶�� LQGLFDWLQJ� SRVVLEOH� LQWHUEUHHGLQJ �� +DSORW\SH� IUHTXHQFLHV� DPRQJ� WKH� ILYH�QRUWKHUQ� WD[D� DUH� VDLG� WR� IRUP� D� VWHSSHG� FOLQH� ZLWK� VLJQLILFDQW� JHQH� IORZ� UHVWULFWLR Q� EHWZHHQ� WKH� IRUPV�KHXJOLQL DQG�IXVFXV��SUREDEO\�LQGLFDWLQJ�D�VHFRQGDU\�FRQWDFW�ZLWK��SDUWLDO"��UHSURGXFWLYH�LVRODWLRQ�� /LHEHUV�	�+HOELJ� ������� 1HYHUWKHOHVV�� WKH� JHQHWLF� GDWD� DUH� QRW� DV� FOHDU� FXW� DV� /LHEHUV� 	� +HOELJ� VXJJHVW� LQ� WKHLU�GLVFXVVLRQ��7KHLU�VDPSOHV�RI�IXVFXV IURP�&�DQG�(�)LQODQG�DUH�LQ�IDFW�FORVHU�WR� KHXJOLQL WKDQ�LQWHUPHGLXV LQ�WHUP�RI�KDSORW\SH�IUHTXHQFLHV��DQG�WKHLU�VDPSOHV�RI� IXVFXV IURP�:�)LQODQG�KDYH�DERXW�����ZLWK� JUDHOOVLL�ZHVWHUQ��KDSORW\SHV��DQG�����ZLWK�KHXJOLQL �HDVWHUQ��KDSORW\SHV��,Q�WHUPV�RI�JHQHWLF�HVWLPDWHV��JHQH�IORZ�LV�KLJKHU� EHWZHHQ� IXVFXV DQG� KHXJOLQL ������PLJUDQWV� SHU� JHQHUDWLRQ�� WKDQ� EHWZHHQ� IXVFXV DQG� LQWHUPHGLXV������WR������PLJUDQWV�SHU�JHQHUDWLRQ���7KHUH�LV�WKXV�D�SDWWHUQ�RI�LVRODWLRQ�E\�GLVWDQFH��ZLWK�DPRXQW�RI�JHQH�IORZ�GHWHUPLQHG�E\�GLVWDQFH�EHWZHHQ�SRSXODWLRQV�DQG�QRW�E\�WD[RQRPLF�DIILQLWLHV��7KLV�LV�ZK\� KHXJOLQL DQG�IXVFXV DUH�UHWDLQHG�DV�FRQVSHFLILF�KHUH��6WHSSH�*XOO /��I��EDUDEHQVLV LV�FOHDUO\�YHU\�FORVHO\�UHODWHG�WR�KHXJOLQL��7KHVH�WD[D�DUH�SRRUO\�GLIIHUHQWLDW HG�LQ�PW'1$��/LHEHUV�HW�DO��������DQG�GLIIHU�PDLQO\�LQ�VL]H�DQG�DGXOW�PDQWOH�FRORXU��DV�LQ�WKH�FDVH�RI� IXVFXV DQG�JUDHOOVLL��%DVHG�RQ�YRFDOLVDWLRQV�DQG�EHKDYLRXU��%X]XQ��������UHDFKHG�WKH�VDPH�FRQFOXVLRQ�DERXW�WKH�FORVH�UHODWLRQVKLSV�RI�KHXJOLQL DQG�EDUDEHQVLV��7KHVH�WZR�WD[D�RFFXS\�D�YHU\�GLIIHUHQW�KDELWDW��+HXJOLQ
V�*XOOV�DUH�EUHHGLQJ�RQ� WKH� WXQGUD�DQG�6WHSSH�*XOOV�EUHHG� LQ� UHHG�PDUVKHV�RQ�VWHSSH� ODNHV��7KH� MXYHQLOH�SOXPDJH�RI�EDUDEHQVLV LV�VDLG�WR�GLIIHU�TXLWH�PDUNHGO\�IURP�WKH�MXYHQLOH�SOXPDJH�RI�+HXJOL Q
V�DQG�/HVVHU�%ODFN�EDFNHG�*XOOV� �3�� <pVRX�� SHUV�FRPP���� 7KH� WD[RQ� EDUDEHQVLV LV� PRVW� OLNHO\� UHFHQWO\� GHULYHG� IURP� KHXJOLQL DQG�SKHQRW\SLF� GLIIHUHQFHV� TXLFNO\� HYROYHG� E\� VHOHFWLRQ� LQ� D� QHZ� HQYLURQPHQW�� *HQHWLF� LQWURJUHVVLRQ� IURP�FDFKLQQDQV LV� DOVR� HYLGHQW IURP�PLWRFKRQGULDO� GDWD� DQG�PLJKW� KDYH� SOD\HG� D� UROH� LQ� WKH� HYROXWLRQ� RI� LWV�GLVWLQFW�SKHQRW\SH��7KH�WD[RQRPLF�SRVLWLRQ�DQG�YDOLGLW\�RI�WKH�H[WUDOLPLWDO�WD[RQ� WDLP\UHQVLV LV�VWLOO�D�PDWWHU�RI�GHEDWH��,'��)RU�LGHQWLILFDWLRQ�RI�+HXJOLQ
V�DQG�%DOWLF�*XOOV� VHH�H�J��5DXVWH������D�E��,V�/��KHXJOLQL �LQFO��KHXJOLQL��WDLP\UHQVLV DQG�EDUDEHQVLV��D�GLVWLQFW�VSHFLHV"%285&�76& &$) &61$ $�-��+HOELJ 67&3 5 $ $ 3���2Q�SUHVHQW�NQRZOHGJH�&$)�SUHIHUV�QRW�WR�DFFHSW�/��KHXJOLQL��DV�LQ�IXVFXV KDSORW\SHV�RI�ERWK JUDHOOVLL DQG�KHXJOLQL DUH�SUHVHQW����$FFHSWHG�DV�µVHPL� RU�DOORVSHFLHV¶����8QWLO�PRUH�LQIRUPDWLRQ�LV�DYDLODEOH��WKH�67&�DFFHSWV�WR�NHHS�DOO�WKH�DERYH�IRUPV�WRJHWKHU�7KD\HU¶V�*XOO /DUXV�WKD\HUL VXJJHVWHG�WR�UHPDLQ�DV�LV�,FHODQG�*XOO /DUXV�JODXFRLGHV VXJJHVWHG�WR�EHFRPH�PRQRW\SLF�
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7UDGLWLRQDOO\�� ,FHODQG� *XOO� LV� FRPSRVHG� RI� WZR� VXEVSHFLHV�� QRPLQDWH� JODXFRLGHV DQG� /�� J�� NXPOLHQL��IROORZLQJ�WKDW�DSSURDFK��ELUGV�WKDW�DSSHDU�LQWHUPHGLDWH�EHWZHHQ�.XPOLHQ¶V�DQG�7KD\HU¶V�DUH�FDOOHG�K\EULGV��%DVHG�RQ�KLVWRULFDO�HYLGHQFH��KRZHYHU��:HLU�HW�DO���������VXJJHVW�WKDW�µ NXPOLHQL¶�PD\�EH�EHVW�WUHDWHG�DV�D�K\EULG� VZDUP� EHWZHHQ� 7KD\HU¶V� *XOO� DQG� ,FHODQG� *XOO�� 7KLV� SDSHU� LV� EDVHG� RQ� MRXUQDOV� DQG� PXVHXP�GRFXPHQWV� IURP� KLVWRULFDO� DQG�PRUH� UHFHQW� H[SHGLWLRQV� WR� WKH�$UFWLF �� H[DPLQDWLRQ� RI�PXVHXP� VNLQV� DQG�LQFOXGHV�DERXW�����FLWHG�UHIHUHQFHV��ZKLFK�VHH���µ7KUHH�,FHODQG�*XOO� WD[D�ZHUH�GHILQHG�PDLQO\�IURP�DGXOW�ZLQJWLS� PHODQLVP�� 8S� XQWLO� DERXW� ������ QRPLQDWH� JODXFRLGHV� �QR� PHODQLVP�� ZDV� NQRZQ� WR� EUHHG� IURP�*UHHQODQG�WR�:�+LJK�$UFWLF�&DQDGD��EXW�E\�DERXW������LW�ZDV�HVVHQWLDOO\�FRQILQHG�WR�*UHHQODQG��8QWLO������WKD\HUL �PRVW�PHODQLVP��ZDV�NQRZQ�RQO\�IURP�:�+LJK�$UFWLF�&DQDGD��EXW�IURP������WR������LW�ZDV�IRXQG�WKURXJKRXW�+LJK�$UFWLF�&DQDGD�DQG�D�VPDOO�SDUW�RI�1:�*UHHQODQG��$W�K LJK�ODWLWXGHV�LQ�&DQDGD�LW�UHSODFHG�JODXFRLGHV�� ZLWK� ZKLFK� LW� ZDV� IRUPHUO\� V\PSDWULF� LQ� WKH� ZHVW� DQG� SUREDEO\� LQWHUEUHG�� 7KH� ILUVW� NQRZQ�NXPOLHQL �LQWHUPHGLDWH��YDULDEOH�PHODQLVP��ZHUH�IURP�:HVW�*UHHQODQG�LQ�WKH�����V��DQG�E\������WKH�ZHVWHUQ�DQG� QRUWKHUQ� OLPLWV� RI� PRVW� RI� LWV� EUHHGLQJ� UDQJH� LQ� WKH� (� &DQDGLDQ� $UFWLF� ZHUH� NQRZQ�� 7KH� UDQJH� RI�NXPOLHQL� OLHV� EHWZHHQ� WKRVH� RI� WKD\HUL DQG� JODXFRLGHV� DQG� RYHUODSV� ERWK�� NXPOLHQL� EUHG� LQ�*UHHQODQG�E\������� ,W� IUHHO\� LQWHUEUHHGV� ZLWK� WKD\HUL DQG� SUREDEO\� ZLWK� JODXFRLGHV��:LQWHU� UDQJHV� RI� JODXFRLGHV DQG�WKD\HUL�KDYH�FKDQJHG�OLWWOH�VLQFH�WKH\�ZHUH�ILUVW�GHWHUPLQHG�IRU� JODXFRLGHV E\������DQG�IRU� WKD\HUL E\�WKH�����V��+RZHYHU��ZLQWHU�DGXOW� NXPOLHQL ZDV�XQNQRZQ�IURP�*UHHQODQG�WR�WKH�%ULWLVK�,VOHV�XQWLO�������WKHUH�ZHUH�D� IHZ�UHFRUGV�SULRU� WR������DQG�SURJUHVVLYHO\�PRUH�DIWHU�������7KH�VWXG\�DGGV� WR� WKH�HYLGHQFH� WKDW�NXPOLHQL UHSUHVHQWV�LQWURJUHVVLYH�K\EULGLVDWLRQ�E\�ZHVWHUQ� WKD\HUL LQWR�HDVWHUQ�JODXFRLGHV�¶�0LQG��KRZHYHU��WKDW�9RRXV������F��UHFRJQLVHG�/��WKD\HUL DQG�/��JODXFRLGHV��%DQNV�	�%URZQLQJ��������SRLQWHG�RXW�D�QXPEHU�RI�TXHVWLRQV�WKDW�QHHG�WR�EH�DGGUHVVHG�UHJDUGLQJ�WKH�WD[RQRP\�RI�7KD\HU
V�*XOO��&DXWLRQ�LV�DOVR�QHHGHG�ZLWK�WKH�SXEOLVKHG�PROHFXODU� UHVXOWV� �&URFKHW�HW�DO��������EDVHG�RQ�D�VLQJOH�VSHFLPHQ�RI� µWKD\HUL¶ FROOHFWHG� LQ�/RXLVLDQD�� 3��$�� &URFKHW� FRPPHQWHG�� µ,� KDG� QRW� UHDOLVHG� DW� WKH� WLPH� ZKHQ� ,� UHTXHVWHG� WKLV� VSHFLPHQ��/680=� %�������� WKDW� LW� ZDV� RXW�RI�UDQJH� DQG� RI� FRQWHQWLRXV� ,'��:H� KDYH� QRZ� VHTXHQFHG� ILYH� PRUH�VSHFLPHQV�RI� WKD\HUL IURP�&DOLIRUQLD�DQG�WKH�3DFLILF�FRDVW��$�VKRUW�QRWH�VKRXOG�DSSHDU�VRRQ�LQ� WKH�$XN WR�FRPSOHWH�RXU�SUHYLRXV�SDSHU��1RQH�RI�WKHVH�VSHFLPHQV�JURXS�ZLWK�RXU�SUHYLRXV�³ WKD\HUL´��1RQH�JURXSV�ZLWK�JODXFRLGHV RU� NXPOLHQL HLWKHU���� EXW� ZLWK� JODXFHVFHQV�� 7D[RQRP\� RI� ZKLWH�ZLQJHG� JXOOV� QHHGV� PRUH�UHVHDUFK�¶�,'�RI�7KD\HU
V�*XOO��*DUQHU�	�0F*HHKDQ���������RQ�MXYHQLOH�DQG�ILUVW�ZLQWHU�SOXPDJH���+RZHOO�	�(OOLRWW���������RQ�YDULDWLRQ�LQ�DGXOW�ZLQJ�WLS�SDWWHUQ�ZLWK�VRPH�WD[RQRPLF�FRPPHQWV�,'�RI�.XPOLHQ
V�*XOO��+RZHOO�	�0DFWDYLVK�������
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(DJOH�2ZO %XER�EXER VXJJHVWHG�E\�:LQN�	�+HLGULFK��������WR�EH�WUHDWHG�DV�WZR�VSHFLHV�x (DJOH�2ZO�%XER�EXERx 3KDUDRK�(DJOH�2ZO�%XER�DVFDODSKXV&61$ 7KLV�ZLOO� EH� IXUWKHU� LQYHVWLJDWHG� EHIRUH� ILQDO� UHFRPPHQGDWLRQ�� ,Q� SDUWLFXODU�� WKH� DSSDUHQWO\� UDWKHU�GLVWLQFW�WD[RQ�GHVHUWRUXP QHHGV�WR�EH�SURSHUO\�DVVHVVHG�LQ�UHODWLRQ�WR�WKH�RWKHU�WZR�� 7KHUH�LV�VXSSRVHGO\�D�FRQWDFW�]RQH�EHWZHHQ�WKH�EXER JURXS�DQG�WKH�DVFDODSKXV JURXS�LQ�WKH�0LGGOH�(DVW�DQG�LQ�1�$IULFD��,Q�WKH�0LGGOH�(DVW��6KLULKDL� �������PHQWLRQV� LQWHUJUDGDWLRQ��7KHUH� LV�QR�SUHFLVH� LQIRUPDW LRQ�RQ�1�$IULFD��7KHUH�DUH�� PRUHRYHU�� LPSRUWDQW� SKHQRW\SLFDO� GLIIHUHQFHV� EHWZHHQ� DVFDODSKXV DQG� µGHVHUWRUXP¶�� ZKLFK� PD\�LQGLFDWH�D�FOLQH� �RU�DW� OHDVW�SURJUHVVLYH�YDULDWLRQ�� IURP� WKH�QRUWK� WRZDUGV�GHVHUW�DUHDV�� ,W�VHHPV��KRZHYHU��GLIILFXOW� WR�PDNH�D� FOHDU�GLVWLQFWLRQ�EHWZHHQ� WKHVH� WZR�JURXSV�� $�VWXG\�RI�SDVW� �ZLWK�%��E��KLVSDQXV��DQG�SUHVHQW� LQWHUEUHHGLQJ� �ZLWK� %�� E�� LQWHUSRVLWXV�� RI� DVFDODSKXV ZRXOG� EH� ZHOFRPH�� $GGLWLRQDOO\�� PRUH�LQIRUPDWLRQ� LV� QHHGHG�RQ� WKH� RWKHU� VPDOO� GHVHUW� IRUPV� �%�� E�� QLNROVNLL� DQG�%��E�� RPLVVXV���$Q�DQDO\VLV�RI�SOXPDJH�YDULDWLRQ��ELRPHWU\��YRFDOLVDWLRQV�DQG�PROHFXODU�GDWD�RI� WKH�HQWLUH�FRPSOH[� LV�GHVLUDEOH��:LQN�	�+HLGULFK��������VWXGLHG�PW'1$�RI�%��%XER��%��DVFDODSKXV��%��QLSDOHQVLV��%��PDJHOODQLFXV��%��DIULFDQXV��%��EHQJDOHQVLV��%��VXPDWUDQD DQG�%��ODFWHXV��$FFRUGLQJ�WR�SK\ORJHQHWLF�UHODWLRQVKLSV�DQG�GLVWDQFHV�WKHVH�DUH�DOO�GLVWLQFW�VSHFLHV��,Q�WKLV�DQDO\VLV��QXFOHRWLGH�VXEVWLWXWLRQV�GLIIHU�E\������EHWZHHQ� %��EXER DQG�%��DVFDODSKXV��0RUHRYHU��%��E��LQWHUSRVLWXV��ZKLFK�LV�PRUSKRORJLFDOO\�GLVWLQFW�IURP�%��E��EXER DQG�OLYHV�LQ�WKH�,VUDHOL�GHVHUW��LV� DOVR� JHQHWLFDOO\� GLVWLQFW� �GLVWDQFH� ������� 1RWLFH�� KRZHYHU�� WKDW� LQWHUSRVLWXV KDV� D� PXFK� ZLGHU� UDQJH��ZHVWHUQ�DQG�QRUWKHUQ�VKRUHV�RI�WKH�%ODFN�6HD��7XUNH\��DQG�IURP�WKH�/HYDQW�WR�1:�,UDQ�DQG�W KH�&DXFDVXV�DUHD�� �5RVHODDU� ������� 6LQFH� D� VHTXHQFH� GLYHUJHQFH� RI� PRUH� WKDQ� ����� LV� LQGLFDWLYH� RI� VSHFLHV� OHYHO��H[FHSWLRQV� RFFXU���� WKH� DXWKRUV� UHJDUG� LW� MXVWLILHG� WR� WUHDW� ERWK� WD[D� DV� GLVWLQFW� VSHFLHV� SDUWLFXODUO\� LI�VXSSRUWHG�E\�PRUSKRORJLFDO�DQG�DFRXV WLF�HYLGHQFH��+HOELJ�	�%DUWKHO�LQ�6YHQVVRQ�HW�DO���������VXSSRUWHG�WKLV�VSOLW� ,I�� KRZHYHU�� LQWHUSRVLWXV LV� DV� GLVWLQFW� DV� DVFDODSKXV IURP� EXER�� RQH� PD\� TXHVWLRQ� D� VSOLW� LQ� WZR�VSHFLHV��*HQHWLF�GLYHUJHQFH�ZLWKLQ�VSHFLHV�LV�QRW�DOZD\V�HYLGHQFH�IRU�UHSURGXFW LYH�LVRODWLRQ��$�SRSXODWLRQ�OHYHO�DSSURDFK�LV�UHTXLUHG��$OVR�WKH�UHSRUWV�RI�LQWHUJUDGDWLRQ�E\�6KLULKDL��������UHTXLUH�PRUH�UHVHDUFK� 7KH�:RUOG�2ZO�7UXVW� KWWS���ZZZ�RZOV�RUJ�6SHFLHV�EXER�VDYLJQH\VBHDJOHBRZO�KWP LV�ZRUNLQJ�WR�GHWHUPLQH�WKH�H[DFW� WD[RQRP\� RI� (DJOH� 2ZOV� LQ� WKH� 0LGGOH� (DVW�� 5HVHDUFKHUV� RI� WKH� :RUOG� 2ZO� 7UXVW� FRQVLGHU� WKDWPRUSKRORJ\��YRFDOLVDWLRQV��DQG�PW'1$�RI�%��%XER DQG�%��DVFDODSKXV DUH�GLVWLQFW��7KH\�LQFOXGH�GHVHUWRUXPDV�D�VXEVSHFLHV�RI�%��DVFDODSKXV DQG�GHILQH�WKH�UDQJHV�DV�IROORZV������%��D��DVFDODSKXV��1�$IULFD�IURP�0RURFFR�WR�(J\SW��6LQDL��,VUDHO�DQG�3DOHVWLQH�����%��D��GHVHUWRUXP��:�,UDT��$UDELD�DQG�6�6DKDUD�IURP�(WKLRSLD�DQG�6XGDQ�WR�0DOL�3HWHU�6\PHQV�KDV�FRPPHQWHG�WKDW�LQ�6DXGL�$UDELD�� DVFDODSKXV LV�UHVWULFWHG�WR�(�6DXGL�$UDELD��ZKHUHDV�GHVHUWRUXP LV� RFFXUULQJ� LQ� &� 6DXGL�$UDELD�� %�� DIULFDQXV LV� RFFXUULQJ� WKHUH� LQ� WKH� 6RXWK�:HVW� �DQG�PD\�VSUHDG�LQWR�WKH�GHVHUW�GXULQJ�ZHW�\HDUV���+H�KDV�WKH�LPSUHVVLRQ�WKDW� GHVHUWRUXP DQG�DVFDODSKXV PD\�ZHOO�EH�VHSDUDWHG� JHRJUDSKLFDOO\� LQ� 6DXGL� $UDELD�� ,Q� 6DXGL� $UDELD�� 3�� 6\PHQV� KDV� RQO\� IRXQG� JURXQG� QHVWV� RI�DVFDODSKXV �RIWHQ�VLWXDWHG�QHDU�KLOORFNV�LQ�WKH�GHVHUW��*X\� .LUZDQ� FRPPHQWHG� RQ� WKH� VLWXDWLRQ� LQ� 7XUNH\�� UHJDUGLQJ� UHFHQW� F ODLPV� RI� LQWHUJUDGDWLRQ� LQ� WKDW�FRXQWU\�E\�+DGRUDP�6KLULKDL��µ0RVW��LI�QRW�DOO��DUH�DSSDUHQWO\� LQWHUSRVLWXV��.|QLJ�HW�DO���������UHPDUNHG�WKDW�'1$�HYLGHQFH� VXJJHVWHG� WKDW� LQWHUSRVLWXV ZDV� VXIILFLHQWO\� GLVWLQFW� WR� EH� UHFRJQLVHG� DW� VSHFLHV� OHYHO�� DQG�FRQVLGHUHG� WKH� IRUPV� DVFDODSKXV DQG� GHVHUWRUXP�� ZKLFK� KDYH� WUDGLWLRQDOO\� EHHQ� SODFHG� LQ� %XER� EXER��DV�D�VHSDUDWH�VSHFLHV��3KDUDRK�(DJOH�2ZO�%��DVFDODSKXV��+RZHYHU��WKH�UHODWLRQVKLSV�EHWZHHQ�DVFDODSKXV DQG�GHVHUWRUXP FOHDUO\�PHULW�IXUWKHU�UHVHDUFK��7KH�'1$�UHVXOW V�IRU� LQWHUSRVLWXV DUH�LQWHUHVWLQJ��EXW�WKXV�IDU�GR�QRW�DSSHDU� WR�EH�VXSSRUWHG�E\�RWKHU�GDWD��H�J��YRFDOLVDWLRQV��XQOLNH� WKH�FDVH�IRU� %��DVFDODSKXV��*LYHQ� WKDW�5RVHODDU� �������SRVLWHG� WKDW� LQWHUSRVLWXV PLJKW�JUDGH� LQWR� QLNROVNLL LQ�6(�7XUNH\�DQG� WKDW�+��6KLULKDL� �LQ�%LUGLQJ�:RUOG ��������VXJJHVWHG�WKDW�WKRVH�DW�%LUHFLN�DSSHDUHG�WR�UHSUHVHQW�LQWHUJUDGHV�EHWZHHQ� LQWHUSRVLWXVDQG� GHVHUWRUXP �WKRXJK� SKRWRJUDSKV� IURP� WKLV� DUHD� H[DPLQHG� E\� XV� GR� QRW� DSSHDU� WR� VXSSRUW� WKLV�SURSRVLWLRQ��� ZH� SUHIHU� WR� DZDLW� DGGLWLRQDO� HYLGHQFH� EHIRUH� PDNLQJ� DQ\� MXGJHPHQW� RYHU� WKH� WD[RQRPLF�SRVLWLRQ�RI�7XUNLVK�SRSXODWLRQV�¶0ROHFXODU�LQIRUPDWLRQ�RQ�RZOV�ZDV�SXEOLVKHG�E\�:LQN�	�+HLGULFK������������������D�E��



��

7KLV�LV�D�FOHDU�FDVH�ZKHUH�IXUWKHU�UHVHDUFK�LV�QHHGHG�%285&�76& &$) &61$ $�-��+HOELJ 67&3 3 $ $ 3���$FFHSWHG�DV�µVHPL� RU�DOORVSHFLHV¶�
/LWWOH�2ZO $WKHQH�QRFWXD VXJJHVWHG�E\�:LQN�	�+HLGULFK��������WR�EH�WUHDWHG�DV�WZR�VSHFLHV�x /LWWOH�2ZO�$WKHQH�QRFWXD��SRO\W\SLF��$��Q��QRFWXD��YLGDOLL��JODX[��LQGLJHQD��EDFWULDQD��H[WUDOLPLWDO�$��Q��RULHQWDOLV��OXGORZL��SOXPLSHV��VSLORJDVWUD��VRPDOLHQVLV�x 'HVHUW�/LWWOH�2ZO�$WKHQH�OLOLWK �PRQRW\SLF�&$) :LQN�	�+HLGULFK�LQ .|QLJ�HW�DO���������DQDO\VHG�WKH�SK\ORJHQ\�RI�WKH�RZOV�� 6WULJLIRUPHV��EDVHG�RQ�WKH�DQDO\VLV�RI�PW'1$�DQG�QRWLFHG�WKDW�ZLWKL Q�$��QRFWXD��WZR�JHQHWLF�FOXVWHUV�DUH�DSSDUHQW��DQG�DUH�VXSSRUWHG�E\�KLJK�ERRWVWUDS�YDOXHV��JHQHWLF�GLIIHUHQFHV�EHWZHHQ�ERWK�JURXSV�DFFRXQW�IRU������QXFOHRWLGH�VXEVWLWXWLRQV��D�YDOXH�PRUH�W\SLFDO�RI�VSHFLILF�GLYHUJHQFH�LQ�DYLDQ�WD[D� %RWK�FOXVWHUV��RQH�ZLWK�VDPSOHV�FROOHFWHG�LQ�(XURSH��WKH�RWKHU�ZLWK�VDPSOHV�IURP�,VUDHO�DQG�7XUNH\��PLJKW�UHSUHVHQW�GLVWLQFW�VSHFLHV�� $��QRFWXD DQG�$��OLOLWK���,Q�WKLV�FDVH��DOVR�PRUSKRORJLFDO�DQG�DFRXVWLFDO�GLIIHUHQFHV�VKRXOG�H[LVW�EHWZHHQ�ERWK�IRUPV��7KH�VRQJ�RI� OLOLWKLV�VDLG� WR�GLIIHU� LQ� ODFNLQJ� WKH�XSZDUG� LQIOHFWHG�µLQWHUURJDWLYH¶�FKDUDFWHU�RI� $��QRFWXD �.|QLJ�HW�DO���������7KLV�VSOLW�ZDV�VXSSRUWHG�E\�+HOELJ�	�%DUWKHO� LQ 6YHQVVRQ�HW�DO����������$OO�WKHVH�HOHPHQWV�VKRXOG�EH�IXUWKHU�HYDOXDWHG�EHIRUH� ILQDO� UHFRPPHQGDWLRQ��&RQW DFW�]RQHV�EHWZHHQ� WKH� OLOLWK JURXS�DQG� WKH� QRFWXD JURXSV��LQ�7XUNH\�IRU�H[DPSOH��VKRXOG�EH�EHWWHU�LQYHVWLJDWHG��([DPLQDWLRQ�RI�PXVHXP�VSHFLPHQV�ZRXOG�EH�D�ILUVW�VWHS�%285&�76& &$) &61$ $�-��+HOELJ 67&3 3 3 5" 3
$OSLQH�6ZLIW $SXV�PHOED�SURSRVHG�WR�EHFRPH 7DFK\PDUSWLV�PHOED�E\�%URRNH�������&61$ 7KH�JHQHULF�DIILQLWLHV�RI�$OSLQH�6ZLIW�QHHG�WR�EH�FODULILHG��%URRNH��������MXVWLILHG�WKH�VHSDUDWLRQ�RI�7DFK\PDUSWLV IURP� $SXV EHFDXVH� RI� WKH� GLIIHUHQFH� LQ� QHVWOLQJ� IRRW� VWUXFWXUH�� ODUJHU� VL]H� DQG� GLIIHUHQW�0DOORSKDJD �IHDWKHU�OLFH��7KHUH�ZHUH�VRPH�SURSRQHQWV��H�J��)U\�HW�DO��������&KDQWOHU�	�'ULHVVHQV�������DQG�RSSRQHQWV��H�J��6QRZ�������'RZVHWW�	�'RZVHWW �/HPDLUH�������&UDPS�HW�DO��������6DQJVWHU�HW�DO��������RI�WKLV�JHQHULF�FKDQJH��2Q�FXUUHQW�NQRZOHGJH�� WKHUH� LV� QR�HYLGHQFH�IRU�D�VLVWHU� UHODWLRQVKLS�EHWZHHQ�0RWWOHG�6ZLIW�$�� DHTXDWRULDOLV DQG�$OSLQH�6ZLIW� DQG�PRQRSK\O\�RI� WKH�RWKHU� VSHFLHV� WUDGLWLRQDOO\�SODFHG� LQ� $SXV�6DQJVWHU�HW�DO���������0RUH�LQIRUPDWLRQ�LV�QHHGHG�WR�GHFLGH�DQG�LQ�WKH�PHDQZKLOH�WKH�JHQXV�QDPH�R I�$OSLQH�6ZLIW�VKRXOG�UHPDLQ�XQFKDQJHG�%285&�76& &$) &61$ $�-��+HOELJ 67&5 $ 5 5 3
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V�:RRGSHFNHU�3��QXWDOOL DQG�/DGGHU�EDFNHG�:RRGSHFNHU�3��VFDODULV��7KHUH�DUH�WZR�VROXWLRQV��HLWKHU�DOO�EODFN�DQG�ZKLWH�ZRRGSHFNHUV�VKRXOG�EH�SODFHG�LQ�3LFRLGHV �$28�������RU�PLQRU��SXEHVFHQV��HWF��VKRXOG�EH�SODFHG�LQ�D�VHSDUDWH�JHQXV��\HW�WR�EH�GHILQHG���0LQG��KRZHYHU��WKDW�WKH�$28�ODWHU�DGGHG�*UHDW�6SRWWHG�:RRGSHFNHU��D�YDJUDQW�WR�$ODVND��WR�WKHLU�OLVW�XQGHU�WKH�QDPH� 'HQGURFRSRV�PDMRU��ZKLFK�VHHPV�LQFRQVLVWHQW�ZLWK�WKHLU�HDUOLHU�WUHDWPHQW��,I�ZH�PDLQWDLQ�'HQGURFRSRV IRU�PRVW�(XURSHDQ�VSHFLHV��WKHQ�RQO\� WULGDFW\OXV VKRXOG�VWD\�LQ�3LFRLGHV��7KH�JHQXV�QDPH�IRU�PLQRU LV�QRW�3LFRLGHV���3��$��&URFKHW�3LFRLGHV LV�WKH�ODUJHVW�JHQXV RI�ZRRGSHFNHUV�DQG�PHPEHU�VSHFLHV�DUH�IRXQG�RQ�PRVW�PDMRU�ODQG�PDVVHV��&XUUHQW�V\VWHPDWLF�DUUDQJHPHQW�RI�WKLV�JURXS��EDVHG�RQ�PRUSKRORJLFDO��EHKDYLRXUDO��DQG�SOXPDJH�FKDUDFWHUV��VXJJHVWV�WKDW�1HZ�:RUOG�VSHFLHV�HYROYHG�IURP�D�VLQJOH�LQYDVLRQ�E\�D�(XUDVLDQ� FRPPRQ�DQFHVWRU�DQG�WKDW�DOO�1HZ� :RUOG� VSHFLHV� IRUP� D� PRQRSK\OHWLF� JURXS�� 1R� FOHDU� OLQN� KDV� HYHU� EHHQ� HVWDEOLVKHG� EHWZHHQ� WKH�UHODWLRQVKLSV� RI�2OG�:RUOG� DQG�1HZ�:RUOG� VSHFLHV� RWKHU� WKDQ� WR� LQIHU� WKDW� WKH�PRVW�SULPLWLYH� VSHFLHV� LV�(XUDVLDQ��:HLEHO� 	�0RRUH� ������� HPSOR\�'1$� VHTXHQFHV� IRU� WZR� SURWHLQ �FRGLQJ�PLWRFKRQGULDO� JHQHV��F\WRFKURPH� R[LGDVH� ,� DQG� F\WRFKURPH� E�� WR� UHFRQVWUXFW� SK\ORJHQHWLF� UHODWLRQVKLSV� DPRQJ� DOO�1HZ�:RUOG�VSHFLHV�DQG�VHYHUDO�(XUDVLDQ�UHSUHVHQWDWLYHV�RI�WKH�JHQXV� 3LFRLGHV��$�ZHOO�UHVROYHG�PLWRFKRQGULDO�JHQH�WUHH�LV�LQ�GLUHFW�FRQIOLFW�ZLWK�SURSRVHG�VSHFLHV�UHODWLRQVKLSV�EDVHG�RQ�QRQ �JHQHWLF�FKDUDFWHUV��PRQRSK\O\�DPRQJ�1HZ�:RUOG�VSHFLHV�LV�UHMHFWHG��WKH�HYROXWLRQ�RI�1HZ�:RUOG�VSHFLHV�OLNHO\�UHVXOWHG�IURP�DV�PDQ\�DV�WKUHH�LQGHSHQGHQW�(XUDVLDQ�LQYDVLRQV��DQG�3LFRLGHV LV�SDUDSK\OHWLF�ZLWK�WZR�RWKHU�ZRRGSHFNHU�JHQHUD��9HQLOLRUQLV
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<HOORZ�:DJWDLO 0RWDFLOOD�IODYD�VXJJHVWHG�E\�6DQJVWHU�HW�DO���������WR�EH�VSOLW�LQ�HOHYHQ�VSHFLHVx %OXH�KHDGHG�:DJWDLO�0RWDFLOOD�IODYD��LQFO��µEHHPD¶�x <HOORZ�:DJWDLO�0RWDFLOOD�IODYLVVLPD��PRQRW\SLF�x *UH\�KHDGHG�:DJWDLO�0RWDFLOOD�WKXQEHUJL��PRQRW\SLF�x 6SDQLVK�:DJWDLO�0RWDFLOOD�LEHULDH��PRQRW\SLF�x $VK\�KHDGHG�:DJWDLO 0RWDFLOOD�FLQHUHRFDSLOOD��LQFO��µS\JPDHD¶�x %ODFN�KHDGHG�:DJWDLO�0RWDFLOOD�IHOGHJJ��PRQRW\SLF��LQFO��µPHODQRJULVHD¶�x <HOORZ�KHDGHG�:DJWDLO�0RWDFLOOD�OXWHD��PRQRW\SLF�x *UHHQ�KHDGHG�:DJWDLO�0RWDFLOOD�WDLYDQD��PRQRW\SLF�x .DPWFKDWND�:DJWDLO�0RWDFLOOD�VLPLOOLPD �PRQRW\SLF�x $ODVND�:DJWDLO�0RWDFLOOD�WVFKXWVFKHQVLV��PRQRW\SLF�x :KLWH�KHDGHG�:DJWDLO�0RWDFLOOD�OHXFRFHSKDOD��PRQRW\SLF�67& 8QWLO� PRUH� UHVHDUFK� LV� GRQH� RQ� WKLV� FRPSOH[� LW� ZDV� GHFLGHG� WR� NHHS� DOO� WKH� WD[D� FRPELQHG� DV� RQH�VSHFLHV��$�UHYLHZ�RI�WKH�WD[RQRP\�RI�0��IODYD LV�JLYHQ�E\�$OVWU|P�	�0LOG���������'1$�GDWD�ZHUH�SXEOLVKHG�E\� gGHHQ� 	� $OVWU|P� ������� DQG� $OVWU|P� 	� gGHHQ� �������� 2QH� VKRXOG� QRWLFH�� KRZHYHU�� WKDW� WKH� WUHH�REWDLQHG� E\� DQDO\VLV� RI� QXFOHDU� '1$� GLIIHUV� PDUNHGO\� IURP� WKH� RQH� REWDLQHG� E\� DQDO\VLV� RI� PW'1$��3K\ORJHQHWLF� WUHHV�PD\� UHIOHFW� OLPLWDWLRQV�RI�UHVHDUFK�PHWKRGV�UDWKHU� WKDQ� WUXH�HYROXWLRQ��7KLV�VKRZV�WKDW�RQH� PXVW� EH� YHU\� FDUHIXO� WR� XVH� µ�QRQ��PRQRSK\O\¶� LQ� WD[RQRPLF� GHFLVLRQV�� ,Q� IDFW�� PRUH� DQG� PRUH�ELRORJLFDO�VSHFLHV�DUH�VXJJHVWHG�WR�EH�SDUDSK\OHWLF�DQG�SDUDSK\O\�PD\�ZHOO�EH�D�QRUPDO�HYHQW�LQ�ELRORJLFDO�VSHFLHV�� $OVWU|P� DQG�0LOG� ������� FRQVLGHU� WKDW� WKHUH� LV� D� GHHS� VSOLW� EHWZHHQ�� RQ� WKH� RQH� KDQG�� WDLYDQD��PDFURQ\[ DQG� WVFKXWVFKHQVLV DQG�RQ�WKH�RWKHU�KDQG��DOO�WKH�RWKHUV��SRVLWLRQ�RI� OHXFRFHSKDOD XQNQRZQ��EXW�WKRXJKW�WR�EHORQJ�WR�WKH�ZHVWHUQ�JURXS���$�-��+HOELJ��LQ�OLWW���SUHIHUV�WR�WUHDW�WKH�0RWDFLOOD >IODYD@�FRPSOH[�DV�D�µVXSHUVSHFLHV¶��EHFDXVH�WKHUH�DSSHDU�WR�EH�FOHDU�EDUULHUV�WR�JHQH�IORZ��QR�FOLQDO�YDULDWLRQ��ZKHUHYHU�WZR�RI�WKHLU�FRPSRQHQW�WD[D�FRPH�LQWR�FRQWDFW��7KH�µVXSHUVSHFLHV�FRQFHSW¶�LV�QRW�VXSSRUWHG�E\�WKH�UHVW�RI�WKH�$(5&�7$&�3��$��&URFKHW�FRPPHQWHG��µ0RVW�RI�WKHVH�³VSHFLHV´�DUH�FOHDUO\�QRW�VSHFLHV�� )ODYD DQG�WKXQEHUJL VHHP�WR�K\EULGLVH�DORQJ�D�YHU\�EURDG�K\EULG�]RQH�ZLWK�QR�VLJQ�JH QH�IORZ�UHVWULFWLRQ��7KH�VLWXDWLRQ�ZLWK� LEHULDH DQG�FLQHUHRFDSLOOD LV�VLPLODU� LQ�6�)UDQFH��:KHUHDV� LQ� WKH�FDVH�RI� WKH�FURZV��WKH�K\EULG�]RQH�LV�QDUURZ��ZKLFK�VXJJHVW�VRPH�NLQG�RI�UHGXFWLRQ�RI�JHQH�IORZ��EXW�QRW�VWURQJ�DQG�QRW�YHU\�FOHDU���WKHUH�GRHV�QRW�VH HP�WR�EH�VXFK�EDUULHUV�EHWZHHQ�PRVW�RI�WKH�VXEVSHFLHV�RI�<HOORZ�:DJWDLO��7KHUH�PLJKW�EH�PRUH�WKDQ�RQH�VSHFLHV�LQ�WKH�IODYD FRPSOH[��EXW�HYHQ�WKH�VLWXDWLRQ�RI�WKH�FRQWDFW�]RQH�EHWZHHQ� IODYLVVLPD DQG�IODYD �RQH�RI�WKH�FDVHV�ZKHUH�UHSURGXFWLYH�LVRODWLRQ�VHHPV WR�EH�PRUH�DSSDUHQW��LV�IDU�IURP�FOHDU��&RPPHQWV�RQ�SDUDSK\O\��JHQH� WUHHV�DQG�VSHFLHV� WUHHV�VKRXOG�QRW�EH�PL[HG�� ,Q�D�WUHH�EDVHG�RQ�PW'1$��UHODWLRQVKLSV� EHWZHHQ� WKH�'1$�JHQHV��QRW� WKH� WD[D�� DUH� UHSURGXFHG��'LVFUHSDQFLHV�EHWZHHQ� UHFRQVWUXFWHG�JHQH�WUHHV�DQG�UHDO�WD[RQ�WUHHV�DUH�WZRIROG��)LUVWO\��WKH�SK\ORJHQHWLF�PHWKRGV�PLJKW�IDLO�WR�UHFRYHU�WKH�UHDO�JHQH� WUHH�EDVHG�RQ� WKH�DYDLODEOH�GDWD��7KLV� LV� LQKHUHQW� WR� WKH�DQDO\WLFDO�SURFHGXUHV�DQG� WKH�PRGH�RI�'1$�HYROXWLRQ��UDQGRP�SURFHVV�ZLWK�SUREDELOLVWLF�HYROXWLR Q��UDWH�YDULDWLRQ�DPRQJ�OLQHDJHV��HWF«���6HFRQGO\��WKH�WUXH�JHQH�WUHH�DQG�WKH�WUXH�WD[RQ�WUHH�PLJKW�GLIIHU�EHFDXVH�WKH�FRDOHVFHQFH�SURFHVV�LV�DOVR�D�UDQGRP�SURFHVV��EHFDXVH�WKHUH�PLJKW�EH�H[FKDQJH�RI�JHQHV�DPRQJ�WD[D��HWF«�7KLUGO\��ZH�KDYH�WR�NHHS�LQ�PLQG� WKDW�VHHLQJ�HYROXWLRQ� DV� D� WUHH� SURFHVV� LV� RQO\� YDOLG� ZKHQ� WKHUH� LV� QR� JHQH� IORZ�� WD[D� DUH� IXOO\� LVRODWHG� RQFH� WKH\�GLYHUJHG��0RVW� DQDO\VLV� RI� ORZ�OHYHO� GLYHUJHQFH� �VXFK� DV� WD[D�ZLWKLQ� WKH� IODYD FRPSOH[�� VWXG\� VLWXDWLRQV�ZKHUH�HYROXWLRQ�LV�UHWLFXODWH��WKHUH�LV�RQJRLQJ�H[FKDQJH�RI�JHQHWLF�PDWHULDO�DPRQJ�WD[D��,Q�WKLV�FDVH��JHQHWLF�GLYHUJHQFH�FDQ�EH�LQIOXHQFHG�PRUH�E\�FXUUHQW�OHYHO�RI�JHQH�IORZ�WKDQ�E\�WLPH�VLQFH�GLYHUJHQFH��$�³WUHH´�ZLOO�WKHQ�QRW�UHIOHFW�KLVWRU\�EXW�OHYHO�RI�JHQHWLF�H[FKDQJH��:KHQ�XVLQJ�D�PW '1$�WUHH�WR�UHFRQVWUXFW�WD[D�HYROX�WLRQ��ZH�DOO�PDNH�VHYHUDO�DVVXPSWLRQV�ZKLFK�DOORZ�WR�EHW�WKDW�WKH�PW'1$�JHQH�WUHH�LV�LQGHHG�WKH�WD[RQ�WUHH��7KHVH�DVVXPSWLRQV�DUH�PRUH�OLNHO\�WR�EH�WUXH�DV�WKH�GLYHUJHQFH�WLPH�EHWZHHQ�WKH�WD[D�DQG�WKHLU�UHSURGXFWLYH�LVRODWLRQ� LQFUHDVH�� )RU� JHQXV� DQG� JRRG�� ROG� ELRORJLFDO� VSHFLHV�� WKHVH� DVVXPSWLRQV� DUH� QRW� WRR� ULVN\�� )RU�UHFHQWO\�GLYHUJHG�DQG�RU�QRW� IXOO\� LVRODWHG� WD[D�� WKHVH�DVVXPSWLRQV�DUH�PRUH�OLNHO\�WR�EH�IDOVH�WKDQ�WUXH��,W�PHDQV�\RX�FDQQRW�LQWHUSUHW�D�PW'1$�WUHH�EHWZHH Q�JHQHUD�WKH�VDPH�ZD\�DV�D�WUHH�EHWZHHQ�VXEVSHFLHV�¶*�� )UDFDVVR� DQG� 1�� %DFFHWWL� FRPPHQWHG� RQ� WKH� EUHHGLQJ� RI� IHOGHJJ LQ� ,WDO\� µ0�� I�� FLQHUHRFDSLOOD LV�ZLGHVSUHDG� DV� D� EUHHGLQJ� ELUG� LQ� WKH�ZKROH�3R� SODLQ� RI�1� ,WDO\�� DORQJ� WKH� QRUWKHUQ� FRDVW� RI� WKH�$GULDWL F��)ULXOL��9HQHWLD�DQG�(PLOLD�5RPDJQD��DQG�WKH�FHQWUDO�FRDVW�RI�WKH�7\UUKHQLDQ�6HDV��7XVFDQ\���0RUH�RU�OHVV�LVRODWHG� DQG� VPDOO� SRSXODWLRQV� DUH� SUHVHQW� LQ� WKH�PDLQ� YDOOH\V� RI� &�$SSHQQLQH� DQG� DORQJ� WKH� 6DUGLQLDQ�FRDVWV��:H�NQRZ�RQO\�YHU\�IHZ�EUHHGLQJ�VLWHV�L Q�WKH�6RXWK�RI�WKH�,WDOLDQ�3HQLQVXOD��$SXOLD��%DVLOLFDWD�DQG�
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&DODEULD�� DQG� LQ� 6LFLO\�� 6SRUDGLF� UHFRUGV� RI� EUHHGLQJ� 0�� I�� IHOGHJJ �XVXDOO\� PDOH� ELUGV� ZLWK� IRRG� IRU��VXSSRVHGO\��QHVWOLQJV��DUH�DQHFGRWDOO\�UHSRUWHG�IRU�VFDWWHUHG�ORFDOLWLHV�LQ�HDVWHUQ�UHJLRQV� RI�1��)ULXOL��(PLOLD��DQG�&�,WDO\��0DUFKH���EXW�LQ�ZHVWHUQ�RQHV�WRR��7XVFDQ\�DQG�6LFLO\���$�VPDOO� IHOGHJJ SRSXODWLRQ�LV�NQRZQ�WR�EUHHG�UHJXODUO\�LQ�WKH�PDUVK\�DUHDV�WR�WKH�QRUWK��9DUDQR�DQG�/HVLQD�ODNHV��DQG�VRXWK��QHDU�0DQIUHGRQLD��RI�WKH� *DUJDQR� SURPRQWRU\� �$SXOLD�� 6(� ,WDO\��� 5HFHQW� �EXW� XQV\VWHPDWLF�� REVHUYDWLRQV� �1�� %DFFHWWL� HW� DO���FRQILUP� WKDW� WKH� RQO\� ZDJWDLOV� EUHHGLQJ� WKHUH� �EXW� LQ� VPDOO� QXPEHUV�� DUH� DSSDUHQWO\� DOO� IHOGHJJ�� 2Q� WKH�JURXQG� RI� WKH� PRUH� UHFHQW� SXEOLVKHG� PDSV� �3�� %ULFKHWWL��� WKLV� SRSXODW LRQ� LV� QRW� FOHDUO\� LVRODWHG� IURP�FLQHUHRFDSLOOD SRSXODWLRQV��VXSSRVHGO\�EUHHGLQJ�LQ�D��PRUH�RU�OHVV��FRQWLQXRXV�UDQJH�IURP�WKH�QHDUE\�YDOOH\�RI� )RUWRUH� ULYHU� WR� LQQHU�0ROLVH� DQG�&�$SSHQQLQH�� EXW� GHWDLOHG� LQIRUPDWLRQ� DERXW� WKH� SOXPDJHV� RI� SDLUV�QHVWLQJ�LQ�WKLV�FRQWDFW��RU�YHU\�QHDU��]RQH�DUH�PLVVLQJ�¶7KH�GLVWULEXWLRQ�DQG�LQWHUEUHHGLQJ�RI�<HOORZ�:DJWDLO�WD[D�LQ�)UDQFH�LV�GHVFULEHG�E\�'XERLV������D��3DYORYD�HW� DO�� ������� IRXQG� WKDW� WKHUH� VHHPV� WR�EH�V\PSDWULF�EUHHGLQJ�RI� WZR� W\SHV�RI�&LWULQH�ZDJWDLOV�0RWDFLOOD�FLWUHROD LQ�6�5XVVLD��TXDVVDWUL[ DQG�ZHUDH���ZLWK�HDFK�PRUSKRW\SH�DVVRFLDWHG�ZLWK�YHU\�GLYHUJHQW�PW'1$� OLQHDJHV�� 7KLV� SDSHU� PLJKW� DOVR� KDYH� LPSRUWDQW� LPSOLFDWLRQV� IRU� WKH� V\VWHPDWLFV� RI� WKH� IODYDFRPSOH[��%285&�76& &$) &61$ $�-��+HOELJ 67&5 $ $ 3���$�-��+HOELJ�UHFRJQLVHV�VHYHQ�DOORVSHFLHV�LQ�(XURSH�
:KLWH�:DJWDLO 0RWDFLOOD�DOED�VXJJHVWHG�E\�6DQJVWHU�HW�DO���������WR�EH�VSOLW�LQ�QLQH�VSHFLHV�x :KLWH�:DJWDLO 0RWDFLOOD�DOED �LQFO��µGXNKXQHQVLV¶�x 3LHG�:DJWDLO 0RWDFLOOD�\DUUHOOLL��PRQRW\SLF�x 0RURFFDQ�:DJWDLO 0RWDFLOOD�VXESHUVRQDWD��PRQRW\SLF�x 0DVNHG�:DJWDLO 0RWDFLOOD�SHUVRQDWD��PRQRW\SLF�x +LPDOD\DQ�:DJWDLO 0RWDFLOOD�DOERLGHV��PRQRW\SLF�x %ODFN�EDFNHG�:DJWDLO 0RWDFLOOD�OXJHQV��PRQRW\SLF�x (DVW�6LEHULDQ�:DJWDLO 0RWDFLOOD�RFXODULV��PRQRW\SLF�x $PXU�:DJWDLO 0RWDFLOOD�OHXFRSVLV��PRQRW\SLF�x %DLNDO�:DJWDLO 0RWDFLOOD�EDLFDOHQVLV��PRQRW\SLF�67& 8QWLO�PRUH�UHVHDUFK�LV�GRQH�ZLWK�WKLV�FRPSOH[�VXJJHVWHG�WR�EH�PRQRSK\OHWLF�E\�$OVWU|P�	�0LOG��������DQG�UHIHUHQFHV�WKHUHLQ��LW�ZDV�GHFLGHG�WR�NHHS�IROORZLQJ�WD[D�FRPELQHG�D V�RQH�VSHFLHV�0��D��DOED��\DUUHOOLL��EDLFDOHQVLV�� RFXODULV�� OXJHQV DQG� VXESHUVRQDWD�� )ROORZLQJ� DQ� REVHUYDWLRQ� RI� SHUVRQDWD� LQ� 1RUZD\� LQ�1RYHPEHU�������DQG�HDUOLHU�UHFRUGV�LQ�&\SUXV��,VUDHO�DQG�(J\SW���WKH�$(5&�7$&�ZLOO�QHHG�WR�H[DPLQH�WKH�WD[RQRPLF�VWDWXV�RI�WKDW�WD[RQ�DV�ZHOO��$�-��+HOELJ��LQ�OLWW���SUHIHUV�WR�WUHDW�WKH�0RWDFLOOD >DOED@�FRPSOH[�DV�D�µVXSHUVSHFLHV¶��EHFDXVH�WKHUH�DSSHDU�WR�EH�FOHDU�EDUULHUV�WR�JHQH�IORZ��QR�FOLQDO�YDULDWLRQ��ZKHUHYHU�WZR�RI�WKHLU�FRPSRQHQW�WD[D�FRPH�LQWR�FRQWDFW��)URP�D�%6& SRLQW�RI�YLHZ��3��$��&URFKHW�FRPPHQWHG��µ$V�LQ�WKH�IODYD FRPSOH[�� DYDLODEOH� GDWD� GHPRQVWUDWH� WKDW� WKLV� FRPSOH[� LV� RI� YHU\� UHFHQW� RULJLQ�� 7KHUH� LV� VWLOO� QR�FRQYLQFLQJ� HYLGHQFH� WKDW� HIILFLHQW� UHSURGXFWLYH� LVRODWLRQ� KDV� HYROYHG� EHWZHHQ� IRUPV� WKDW� KDYH� GHYHOR SHG�GLVWLQFWLYH�SOXPDJHV�¶%285&�76& &$) &61$ $�-��+HOELJ 67&5 $ $ 3���$�-��+HOELJ�UHFRJQLVHV�WKUHH�µDOORVSHFLHV¶�LQ�(XURSH�
6WRQHFKDW�6D[LFROD�WRUTXDWXV VXJJHVWHG�E\�6DQJVWHU�HW�DO���������WR�EH�WUHDWHG�DV�WKUHH�VSHFLHV�x $IULFDQ�6WRQHFKDW�6D[LFROD WRUTXDWXV��SRO\W\SLF��H[WUDOLPLWDO�6��W��IHOL[��DOERIDVFLDWXV��MHEHOPDUUDH��PRSWDQXV��QHEXODUXP��DGDPDXDH��SDOOLGLJXOD��D[LOODULV��SURPLVFXXV��VDOD[��VWRQHL��FODQFH\L��WRUTXDWXV��RUHREDWHV��VLELOOXV� YRHOW]NRZL��WHFWHV�x &RPPRQ�6WRQHFKDW 6D[LFROD�UXELFROD��SRO\W\SLF��6��U��UXELFROD��KLEHUQDQV�x 6LEHULDQ�6WRQHFKDW�6D[LFROD�PDXUXV��SRO\W\SLF��6��P��YDULHJDWXV��PDXUXV��DUPHQLFXV��SU]HZDOVNLL��VWHMQHJHUL��H[WUDOLPLWDO� LQGLFXV��&61$ 6D[LFROD LV� D�PDVFXOLQH�QRXQ��1RWLFH� WKH� FRUUHFW� VSHOOLQJ�RI� WRUTXDWXV� YDULHJDWXV� DUPHQLFXV DQG�PDXUXV �'DYLG�	�*RVVHOLQ�����E���$XWKRUV�SULRU�WR�WKLV�SXEOLFDWLRQ�KDYH�XVHG�WKH�IHPLQLQH�HQGLQJV�WR�WKHVH�DGMHFWLYHV��ZKLFK�DUH�QRW�UHSHDWHG�KHUH�WR�DYRLG�FRQIXVLRQ��7 KHUH�DUH��KRZHYHU��RWKHU�GLIIHUHQFHV�LQ�WKH�/DWLQ�ELQRPHQ� XVHG� IRU� WKH� VXJJHVWHG� QHZ� VSHFLHV�� 7KH� &61$� KDV� XVHG� WKH� ELQRPHQ� 6�� UXELFROD IRU� WKH� WZR�



��

:HVWHUQ�3DOHDUFWLF�VXEVSHFLHV�KLEHUQDQV DQG�UXELFROD��ZKHUHDV�:LQN�HW�DO���������KDYH�XVHG�WKH�ELQRPHQ� 6��WRUTXDWXV �LQ�IDFW��WRUTXDWD DW�WKH�WLPH��EXW�VHH�'DYLG�	�*RVVHOLQ�����E���:LWWPDQQ�HW�DO���������DQG�:LQN�HW�DO�� �������������ERWK�XVH� WKH�ELQRPHQ� 6��D[LOODULV IRU�$IULFDQ�6WRQHFKDW��7KLV�ZRXOG�RQO\�EH�FRUUHFW�LI�VXEVSHFLHV� 6�� W�� WRUTXDWXV� IURP� 6RXWK� $IULFD� ZDV� JURXSHG� ZLWK� WKH� (XURSHDQ� SRSXODWLRQV�� $� JURXSLQJ�LQFOXGLQJ�6��W��WRUTXDWXV ZLWK�WKH�UHVW�RI�WKH�$IULFDQ�SRSXODWLRQV�XQGHU�$IULFDQ�6WRQHFKDW� 6��WRUTXDWXV LV�IDU�PRUH�OLNHO\�WKDQ�D�JURXSLQJ�RI�6��W��WRUTXDWXV XQGHU�(XURSHDQ�SRSXODWLRQV��*��6DQJVWHU�LQ�OLWW����8UTXKDUW�	�%RZOH\��������FOHDUO\�VKRZ�WKH�GLVFUHSDQF\�EHWZHHQ WKH�QRPHQFODWXUH�XVHG�E\�:LQN�HW�DO���������DQG�WKH�RQH�XVHG�E\�WKH�&61$��DQG�WKHLU�RZQ���7KH� &61$� UHFRPPHQGHG� (XURSHDQ� 6WRQHFKDW� 6�� UXELFROD�� 6LEHULDQ� 6WRQHFKDW� 6�� PDXUXV DQG�$IULFDQ�6WRQHFKDW�6��WRUTXDWXV�WR�EH�WUHDWHG�DV VSHFLILFDOO\�GLVWLQFW��FI��6LEOH\�������EDVHG�RQ�TXDOLWDWLYH�GLIIHUHQFHV�LQ�PRUSKRORJ\��&UDPS�������6YHQVVRQ�������DQG�SK\ORJHRJUDSKLF�DQDO\VLV��:LWWPDQQ�HW�DO���������6DQJVWHU�HW� DO�� ������� DOVR� DUJXHG� WKDW� WKHUH� LV� QR� HYLGHQFH� WKDW� SRSXODWLRQV� LQKDELWLQJ�:�(XURSH�DUH�GLDJQRVDEO\�GLVWLQFW� IURP� WKRVH� LQ�&�DQG�1�(XURSH��7KHUHIRUH�� WKH\�FRQVLGHUHG� WKH� IRUP�µ KLEHUQDQV¶�D� V\QRQ\P�RI�6��UXELFROD�� 7KH\� ZHUH� DOVR� RI� WKH� RSLQLRQ� WKDW� HYLGHQFH� LV� ODFNLQJ� WKDW� SRSXODWLRQV� LQKDELWLQJ� (� 6LEHULD��µVWHMQHJHUL¶�� DUH�GLDJQRVDEO\�GLVWLQFW� IURP�:�6LEHULD Q�SRSXODWLRQV� DQG� WKHUHIRUH� LQFOXGHG� µ VWHMQHJHUL¶� LQ�PDXUXV��6YHQVVRQ���������S������KRZHYHU��GLG�UHFRJQLVH�WKH�VXEVSHFLHV� KLEHUQDQV DQG�VWHMQHJHUL EXW�FDOOV�WKHP�µYHU\�VLPLODU¶�WR�UXELFROD DQG�PDXUXV��UHVS���S�������3HQGLQJ�IXUWKHU�DQDO\VLV��WKH�&61$�SURY LVLRQDOO\�UHWDLQHG�YDULHJDWXV��DUPHQLFXV�� LQGLFXV DQG�SU]HZDOVNLL DV�FRQVSHFLILF�ZLWK�PDXUXV��6DQJVWHU�HW�DO���������7KH�67&�FRPPHQWHG� WKDW� WKH�HQWLUH�FRPSOH[�QHHGV� WR�EH�EHWWHU� UHVHDUFKHG��DQG� LV� WKHUHIRUH�SURYLVLRQDOO\�EHVW�NHSW�DV�RQH�VSHFLHV��:LQN�HW�DO���������SURYLGHG�HYLGHQFH�EDVHG�RQ�VHTXHQFH�GDWD�RI�WKH�PLWRFKRQGULDO�F\WRFKURPH� E JHQH�DQG�JHQRPLF�ILQJHUSULQWLQJ�WKDW�WKH�JHRJUDSKLFDOO\�VHSDUDWHG�WD[D�RI�WKH� 6��WRUTXDWXV�FRPSOH[�UHSUHVHQW�GLVWLQFW�JHQHWLF� OLQHDJHV�� ZKLFK� EHFDPH� VHSDUDWHG� PRUH� WKDQ� R QH� PLOOLRQ� \HDU� DJR�� 7KH� GLVWLQFW� JHQHWLF� SDWWHUQ�LPSOLHV�WKDW�K\EULGLVDWLRQ�DQG�JHQH�IORZ�EHWZHHQ�WKHVH�OLQHDJHV�QR�ORQJHU�WDNHV�SODFH�WR�D�VLJQLILFDQW�GHJUHH��6LQFH�WKHVH�OLQHDJHV�DOVR�GLIIHU�LQ�PRUSKRORJ\��EUHHGLQJ�EHKDYLRXU��YRFDOLVDWLRQV�DQG�SK\VLRORJ LFDO�FRQWURO�RI� WKHLU� DQQXDO� F\FOHV�� WKH\� VXJJHVWHG� WUHDWLQJ�&RPPRQ�6WRQHFKDW� 6�� WRUTXDWXV��$IULFDQ�6WRQHFKDW� 6�� >W�@D[LOODULV��5HXQLRQ�6WRQHFKDW�6��>W�@ WHFWHV��&DQDU\�,VODQGV�6WRQHFKDW�6��GDFRWLDH DQG�6LEHULDQ�6WRQHFKDW�6��>W�@PDXUXV DV�GLVWLQFW�VSHFLHV��7KHUH�LV��KRZHYHU��GLVDJUHHPHQW�RQ�WKH�QRPHQFODWXUH�DSSOLHG�E\�WKHVH�DXWKRUV��7KH� XVH� RI� 6�� WRUTXDWXV LV� QRW� DGYRFDWHG� IRU� (XURSHDQ� ELUGV� E\� WKH� &61$� DQG� 6�� UXELFROD LV� SURSRVHG�LQVWHDG�/��6YHQVVRQ�FRPPHQWHG��µ$OWKRXJK�:LQN�HW�DO��LQ 8UTXKDUW��������SURYLGHG�D�PROHFXODU�DQDO\VLV�RI�VHYHQ�RI�WKH����VSHFLHV�RI�6D[LFROD��FRYHULQJ�IRXU��RXW�RI�����IURP�WKH� WRUTXDWXV JURXS��SOXV�6��GDFRWLDH��,�IDLO�WR�VHH�WKLV�DV�D�FRQFOXVLYH�LQVWUXPHQW�IRU�WD[RQRPLF�FKDQJH�RI�WKH�6WRQHFKDW�FRPSOH[��EXW�DQ�LQWHUHVWLQJ�VWDUW� ��'1$�LV�VWLOO�PLVVLQJ�IURP�VHYHUDO�WD[D��OLNH� DUPHQLFXV��YDULHJDWXV��SU]HZDOVNLL��VWHMQHJHUL DQG�LQGLFXV��DQG�8UTXKDUW� FDQ� RQO\� UHIHU� WR� UDWKHU� ORRVH� DUJXPHQWV� IRU� D� WKUHH �ZD\� VSOLW�� OLNH� GLYLGHG� UDQJH� �FDQ� RFFXU�EHWZHHQ� WZR�VXEVSHFLHV�RI� WKH�VDPH�VSHFLHV DV�ZHOO�� DQG� LQGHHG�RFFXUV�ZLWKLQ� WKH� UHVXOWLQJ�VSHFLHV���DQG�GLIIHUHQFHV�LQ�PRUSKRORJ\��EXW�WKHVH�DUH�SDUWO\�PRUH�GUDPDWLF� ZLWKLQ WKH�SURSRVHG�VSHFLHV�6��PDXUXV DQG�6��WRUTXDWXV WKDQ� EHWZHHQ� WKH� WKUHH��� $� FORVHU� VWXG\� RI� WKH� EUHHGLQJ� ELRORJ\� DQG� EHKDYLRX U� RI� WKH� WKUHH�SURSRVHG�6WRQHFKDWV�LV�PLVVLQJ��8UTXKDUW�UHIHUV�WR�YRFDO�GLIIHUHQFHV�EHWZHHQ�WKH�WKUHH�FODLPHG�6WRQHFKDWV��EXW� WKLV� LV� LQ� SUHSDUDWLRQ� VWLOO� DQG� QRW� LQFOXGHG� LQ� WKH� ERRN�� 7KH� GUDZLQJ� RQ� S�� ���� RI� ZLQJ� VKDSHV� RI�(XURSHDQ� DQG� 6LEHULDQ� 6WRQHFKDWV�� WDNHQ� IURP� WKH� *HUPDQ� KDQGERRN� �*OXW]� 	� %DXHU� ������� LPSOLHV�GUDPDWLF�GLIIHUHQFHV�EHWZHHQ�WKHVH�WZR�EXW�LV�XQIRUWXQDWHO\�XQUHDOLVWLF�DQG�PLVOHDGLQJ�¶9HUQDFXODU� QDPH��*X\� .LUZDQ� UHTXHVWHG� WKDW� (DVWHUQ� 6WRQHFKDW� EH� XVHG� LQVWHDG� RI� µWKH� ORQJ�VWDQGLQJ� PLVQRPHU� RI�6LEHULDQ�6WRQHFKDW¶�,'��&RUVR��������SRLQWHG�RXW�WKDW�6��W��DUFKLPHGHV �&ODQFH\�������IURP�6LFLO\�FDQ�DSSHDU�YHU\�VLPLODU�WR�PDXUXV�,V�UXELFROD WKH�FRUUHFW�QDPH�RI�WKH�6WRQHFKDWV�EUHHGLQJ�LQ�:�(XURSH"%285&�76& &$) &61$ $�-��+HOELJ 67&3 $ $ $���%XW�WUHDWHG�DV�6� >WRUTXDWXV@�UXELFROD�:KR�UHFRJQLVHV�WKH�WZRIROG�VSOLW"%285&�76& &$) &61$ $�-��+HOELJ 67&3 5 $ $ 3���$FFHSWHG�EXW�WR�EH�VSOLW�IXUWKHU����,Q�(XURSH��LQFOXGHV�WKH�IROORZLQJ�WKUHH�WD[D�LQ�WKH�µVXSHUVSHFLHV¶� 6� >WRUTXDWXV@��UXELFROD��PDXUXV DQG�GDFRWLDH��WKLV�LPSOLHV�WKDW�WKH�JURXS�VKRXOG�EH�VSOLW�IXUWKHU�
1RUWKHUQ�:KHDWHDU 2HQDQWKH�RHQDQWKH SURSRVHG�E\�:DOWHUV��������WR�EH�WUHDWHG�DV�WZR�VSHFLHV�
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x 6HHERKP¶V�:KHDWHDU�2HQDQWKH�VHHERKPL �PRQRW\SLF�x 1RUWKHUQ�:KHDWHDU�2HQDQWKH�RHQDQWKH �SRO\W\SLF��2H��RH��OLEDQRWLFD� RHQDQWKH� OHXFRUKRD�$�-�� +HOELJ 6HHERKP¶V�:KHDWHDU�ZDV� GHVFULEHG� LQ� ����� E\�&��'L[RQ� ����� �������� D� QDWXUDOLVW�� DXWKRU��MRXUQDOLVW�DQG�OHFWXUHU�ZKR�VWXGLHG�WKH�PLJUDWLRQ�RI�ELUGV�DQG�JHRJUDSKLF�GLVWULEXWLRQ�RI�VSHFLH V��6HHERKP¶V�:KHDWHDU�FRXOG�EH� WUHDWHG�DV�D� VHSDUDWH� VSHFLHV�EDVHG�RQ�FRQVLVWHQW�GLIIHUHQFHV� LQ�PRUSKRORJ\�� LQFOXGLQJ�PDOH�OLNH� IHPDOH�SOXPDJH�� DQG�VRQJ��7KHUH� LV�QR�FRQVHQVXV�RQ� WKLV��KRZHYHU��ZLWKLQ� WKH�$(5&�7$&�� ,WV�DXGLEO\�GLIIHUHQW�VRQJ�LV�PRUH�PHDVXUHG��PHORGLRXV�DQG�VRQRURXV�WKDQ�WKDW�RI�QRPLQDWH� RHQDQWKH��XQLWV�DUH�ORQJHU�DQG�ORZHU�SLWFKHG��PRVWO\�EHORZ���N+]��ZKHUHDV�PXFK�RI� RHQDQWKH VRQJ�H[FHHGV���N+]��$OVR�SDXVHV�EHWZHHQ� XQLWV� DUH� ORQJHU� �FI��&UDPS� HW� DO�� ����� IRU� VRQRJUDPV� DQG�GLVFXVVLRQ���5HFRJ QLVHG� DV� D� GLVWLQFW�VSHFLHV�E\�:DOWHUV��������DQG�$�-��+HOELJ�LQ�6YHQVVRQ�HW�DO���������&�6��5RVHODDU� FRPPHQWHG� WKDW� µUHGXFHG�VH[XDO�GLPRUSKLVP� LV� LQ� LWVHOI�QRW�D�YDOLG� UHDVRQ� WR� UHJDUG� 2H��VHHERKPL DV�D�GLVWLQFW�VSHFLHV��,W�VKRXOG�EH�QRWHG�WKDW�VWXG\�VNL QV�IURP�VRXWKHUQ�SRSXODWLRQV�RI�2H��RHQDQWKH�H�J�� ³DUJHQWHD´� DQG� ³QLYHD´�� FDQ� EH� YHU\� GLIILFXOW� WR� VH[�� IHPDOH� 1RUWKHUQ�:KHDWHDUV� IURP� 6SDLQ� DQG�&\SUXV�FDQ�EH�KDUG�WR�WHOO�IURP��QG�FDOHQGDU�\HDU�PDOHV�VLQFH�WKH\�DOVR�WHQG�WR�GHYHORS�D�EODFN�LVK��PDVN��JUH\�PDQWOH�DQG�ODUJHO\�ZKLWH�XQGHUSDUWV��7KH�EODFN�WKURDW�RI� VHHERKPL PD\�EH�D�UHDVRQ�DFFRUGLQJ�WR�VRPH�VSHFLHV�FRQFHSWV�WR�VSOLW� VHHERKPL��EXW�LW�LV�UHFRPPHQGHG�WR�DZDLW�UHVXOWV�RI�IXUWKHU�UHVHDUFK��H�J��PW'1$��EHIRUH� WDNLQJ� DQ\� GHFLVLRQ�¶� 2�� YDQ� 5RRWVHODDU DGGHG�� µ,Q� JHQHUDO�� WKH� LQWHUVH[XDO� FKDQJH� RI� H[WHUQDO�FKDUDFWHUV��H�J��PDOHV�EHFRPLQJ�IHPDOH �ORRNLQJ�RU�IHPDOHV�UHVHPEOLQJ�PDOHV���LV�QRW�FRQVLGHUHG�JHQHWLFDOO\�GHWHUPLQHG��EXW�UDWKHU�FDXVHG�E\�LUUHJXODULWLHV�RU�GLVRUGHUV�LQ�WKH�HQGRFULQH�V\VWHP��L�H��KR UPRQDO�VHFUHWLRQ��RI�DQ�LQGLYLGXDO�RUJDQLVP��+HQFH��,�ZRXOG�QRW�FRQVLGHU�WKLV�SKHQRPHQRQ�RI�DQ\�WD[RQRPLF�YDOXH��DW�OHDVW�QRW�DV� ORQJ� DV� WKHVH� DEQRUPDOLWLHV� DUH� FRQVLGHUHG� WR� EH� FDXVHG� E\� H[WHUQDO� �HQYLURQPHQWDO� RU� SK\VLRORJLFDO��LQIOXHQFHV�¶�2HQDQWKH�>RHQDQWKH@ VHHERKPL �6HHERKP¶V�RU�%ODFN�WKURDWHG�:KHDWHDU��LV�VRPHWLPHV�UHJDUGHG�DV�DQ�LQFLSLHQW�VSHFLHV��WKH�WZR�WD[D�DUH�DOORSDWULF�%285&�76& &$) &61$ $�-��+HOELJ 67&3 3 3 $ $���$FFHSWHG�DV�µVHPL� RU�DOORVSHFLHV¶�
0RXUQLQJ�:KHDWHDU 2HQDQWKH�OXJHQV WR EH�WUHDWHG�DV�WZR�VSHFLHV�x (DVWHUQ�0RXUQLQJ�:KHDWHDU�2HQDQWKH�OXJHQV �SRO\W\SLF��2H��O��OXJHQV��H[WUDOLPLWDO��2H��O�OXJHQWRLGHV�x :HVWHUQ�0RXUQLQJ�:KHDWHDU�2HQDQWKH�KDORSKLOD �PRQRW\SLF�
$�-��+HOELJ�$FFRUGLQJ�WR�WKH�67&��:HVWHUQ�0RXUQLQJ�:KHDWHDU�PD\�EHV W�EH�WUHDWHG�DV�D�VHSDUDWH�VSHFLHV�EDVHG�RQ�GLIIHUHQFHV� LQ�PRUSKRORJ\�� LQFO��SUHVHQFH�RI�FOHDU�VH[XDO�GLPRUSKLVP��7KLV�SURSRVHG�VSOLW� LV�QRW�VXSSRUWHG�E\�WKH�&61$�EHFDXVH�WKH�HYLGHQFH�KDV�QRW�EHHQ�VXPPDULVHG�DQG�FRPSDUHG�ZLWK�WKH�*XLGHOLQHV��&�6��5RVHODDU�FRPPHQWHG�WKDW�WKLV�FRPSOH[�FRQVLVWV�RI�VHYHUDO�IRUPV��ZKLFK�DUH�KDUG�WR�WHOO�E\�SOXPDJH�RU�PRUSKRORJ\��,W�LV�WKHUHIRUH�UHFRPPHQGHG�WR�DZDLW�WKH�UHVXOWV�RI�'1$�UHVHDUFK�� (QJOLVK�QDPHV�DUH�WHQWDWLYH�RQO\�� 3��$�� &URFKHW� FRPPHQWHG�� µ3UHVHQFH� RI� VH[XDO� GLPRUSK LVP� FDQ� HYROYH� YHU\� TXLFNO\� XQGHU� VH[XDO�VHOHFWLRQ� DQG� EH� YDULDEOH� ZLWKLQ� VSHFLHV� �FI�� 3LHG� )O\FDWFKHU� )LFHGXOD� K\SROHXFD�� VRPH� SRSXODWLRQV� DUH�GLPRUSKLF�� VRPH� ± ³PXVFLSHWD´� IRUP� � DUH QRW��� :KHDWHDUV� RIWHQ� VKRZ� PDUNHG� LQWUDVSHFLILF� SOXPDJH�SRO\PRUSKLVPV�� IXUWKHU� HYLGHQFH� WKDW� SOXPDJH� DORQH� LV� QRW� D� YHU\� JRRG� SUHGLFWRU� RI� UHODWLRQVKLSV� DQG�RU�GLVWLQFWLYHQHVV�LQ�WKLV�JURXS��$OORSDWULF�WD[D�WKDW�GLIIHU�LQ�SOXPDJH�RQO\�DUH�SOHQWLIXO�DQG�PRVW�DUH�QRW�VSOLW�E\�$(5&�7$&��6R�LQ�WKH�DEVHQFH�RI�RWKHU�GLIIHUHQFHV��YR LFH��'1$�«��WKH�VSOLW�VKRXOG�EH�UHMHFWHG��,I�RWKHU�DUJXPHQWV�H[LVW��SOHDVH�SURYLGH�WKHP�¶�7UDGLWLRQDOO\�VHYHUDO�ZLGHO\�DOORSDWULF�SRSXODWLRQV�DUH�OXPSHG�ZLWK� 2��OXJHQV��EHLQJ�KDORSKLOD��SHUVLFD��OXJHQWRLGHV �LQFO�� ERVFDZHQL��� OXJXEULV �LQFO�� YDXULHL��	� VFKDORZL�� 7KH� OXJHQWRLGHV JURXS� LV� WUHDWHG� DV� D�VXEVSHFLHV�RI�2H��OXJHQV E\�&UDPS��������DQG�'RZVHWW�	�'RZVHWW �/HPDLUH���������FRQVLGHUHG�DQ�LQFLSLHQW�VSHFLHV�E\�+DOO�	�0RUHDX���������DQG�WUHDWHG�DV�VSHFLILFDOO\�GLVWLQFW�E\�+ROORP�HW�DO� �������DQG�6LEOH\�	�0RQURH� �������� VR�REYLRXVO\�PRUH� LQIRUPDWLRQ� LV� UHTXLUHG��&XUUHQWO\��KRZHYHU�� KDORSKLOD�� OXJXEULV �LQFO��YDXULHL��DQG�VFKDORZL DUH�RIWHQ�WUHDWHG�DV�VHSDUDWH�VSHFLHV��EHLQJ�KLJKO\�DOORSDWULF�DQG� OXJXEULV DQG�VFKDORZLEHLQJ�VH[XDOO\�GLPRUSKLF��GLIIHULQJ�LQ�S OXPDJHV��LQ�PDOH�DV�ZHOO�DV�LQ�IHPDOH�
9DULDWLRQ�����WR���UDFHV����:HVWHUQ�3DOHDUFWLF�WD[D�DUH�LQ�EROG�IDFH��� OXJHQV �/LFKWHQVWHLQ��������(�(J\SW�	�1HDU�(DVW�� SHUVLFD �6HHERKP��������,UDQ�� OXJHQWRLGHV �6HHERKP��������6:�	�6�$UDELD�	�:�<HPHQ��6RXWK�$UDELDQ�:K HDWHDU



��

�� ERVFDZHQL %DWHV�������(�<HPHQ�	�6�2PDQ�� KDORSKLOD�7ULVWUDP��������1�$IULFD��IURP�0RURFFR�HDVW�WR�&\UHQDLFD�LQ�/LE\D�� OXJXEULV �5�SSHOO��������+LJKODQGV�RI�(ULWUHD��(WKLRSLD��.HQ\D�	�7DQ]DQLD��$E\VVLQLDQ�%ODFN��(DVWHUQ�%ODFN�RU�(DVW�$IULFDQ�:KHDWHDU���7UHDWHG�DV�D�VHSDUDWH�VSHFLHV�E\�=LPPHUPDQQ HW�DO� ��������VDLG�WR�GLIIHU�LQ�EHKDYLRXU��YRLFH�DQG�SOXPDJH��� YDXULHL 0HLQHUW]KDJHQ�������1(�6RPDOLD�� VFKDORZL� �)LVFKHU� 	� 5HLFKHQRZ�� ������ +LJKODQGV� RI� (WKLRSLD� �6FKDORZ¶V�:KHDWHDU��� 6XEVSHFLHV� RI�OXJHQV LQ�0D\U� 	� 3D\QWHU� �������� &UDPS� ������� DQG� 'RZVHWW �/HPDLUH� �������� RI� OXJXEULV LQ� 6LEOH\�	�0RQURH��������DQG�=LPPHUPDQQ�HW�DO���������DQG�WUHDWHG�DV�D�VHSDUDWH�VSHFLHV�E\�6WHYHQVRQ�	�)DQVKDZH��������,'�� &OHPHQW�	�+DUULV� �����D�� E�� RIIHU� JHQHUDO� LQIRUPDWLRQ� RQ� WKH LGHQWLILFDWLRQ� RI�ZKHDWHDUV��$QGUHZV� �������� 7\H��������DQG�YDQ�GHU�9OLHW�	�GH�/DQJH��������SURYLGH�LQIRUPDWLRQ�RQ�WKH�EODFN�PRUSK�RI�2��O��OXJHQV µ%DVDOW�:KHDWHDU¶�LQ�-RUGDQ��7KHVH�ELUGV�ZHUH�ILUVW�HUURQHRXVO\�LGHQWLILHG�DV�9DULDEOH�:KHDWHDUV�2��SLFDWD�RSKLVWROHXFD��D�VSHFLHV�ZKLFK�LV�QRW�UHOLDEO\�UHFRUGHG�LQ�WKH�:HVWHUQ�3DOHDUFWLF�DFFRUGLQJ�WR�%HDPDQ�	�0DGJH���������VHH��KRZHYHU��6KLULKDL��������3�� 5DVPXVVHQ� LV� VSOLWWLQJ� WKH� GLIIHUHQW� µPRUSKV¶� RI�SLFDWD LQ� KHU� IRUWKFRPLQJ� ,QGLDQ� 6XEFRQWLQHQW� ERRN� �*��.LUZDQ��SHUV��FRPP���%285&�76& &$) &61$ $�-��+HOELJ 67&�� 3 5 $ 3���$FFHSWHG�DV�µVHPL� RU�DOORVSHFLHV¶�
1DXPDQQ¶V�7KUXVK�7XUGXV�QDXPDQQL VXJJHVWHG�E\�VRPH�WR�EH�WUHDWHG�DV�WZR�VSHFLHV�x 'XVN\�7KUXVK�7XUGXV�HXQRPXV �PRQRW\SLF�x 1DXPDQQ¶V�7KUXVK�7XUGXV�QDXPDQQL �PRQRW\SLF�,QIRUPDWLRQ�RQ�WKHVH�WD[D�ZDV�VXPPDULVHG�E\�&OHPHQW�HW�DO����������DOORZLQJ�QR�VROXWLRQ�DW�WKLV�VWDJH��:H�NQRZ�QR�PROHFXODU�VWXGLHV�DQG�LQIRUPDWLRQ�RQ�WKH�FRQWDFW�]RQH�LV�VWLOO�OLPLWHG��0RUH�UHVHDUFK�LV�QHHGHG�,'��&OHPHQW�HW�DO��������
'DUN�WKURDWHG�7KUXVK�7XUGXV�UXILFROOLV VXJJHVWHG�E\�VRPH�WR�EH�WUHDWHG�DV�WZR�VSHFLHV�x %ODFN�WKURDWHG�7KUXVK�7XUGXV�DWURJXODULV �PRQRW\SLF�x 5HG�WKURDWHG�7KUXVK�7XUGXV�UXILFROOLV �PRQRW\SLF�$UNKLSRY�HW�DO���������GHVFULEHG�WKH�GLIIHUHQFHV�LQ�VRQJ�EHWZHHQ�W KHVH�WZR�WD[D��0ROHFXODU�VWXGLHV�DUH�VWLOO�ODFNLQJ�DQG�WKH�FRQWDFW�]RQH�LV�SRRUO\�VWXGLHG��6HH�&OHPHQW�HW�DO���������IRU�D�UHYLHZ�RI�FXUUHQWO\�DYDLODEOH�LQIRUPDWLRQ��0RUH�UHVHDUFK�LV�QHHGHG�,'��&OHPHQW�HW�DO��������
6XEDOSLQH�:DUEOHU 6\OYLD�FDQWLOODQV5HPDUN��7KH�VLWXDWLRQ�LQ�,WDO\�DQG�:�(XURSH�UHTXLUHV�IXUWKHU�UHVHDUFK��0ROWRQ L¶V�:DUEOHU�6\OYLD�FDQWLOODQV�PROWRQLL ZDV�UHSRUWHG� WR�EH�EUHHGLQJ�LQ�PDLQODQG�,WDO\��)HVWDUL�HW�DO��������VHH�DOVR�'H�6PHW�	�*RRVVHQV��������1��%DFFHWWL� FRPPHQWHG�� µ:KDW�2UODQGR�GH VFULEHG� DV�PROWRQLL IURP�6DUGLQLD� �E\� FRPSDULVRQ�ZLWK�6LFLOLDQ� VSHFLPHQV"�� LV� SUREDEO\� WKH� VDPH� WD[RQ� EUHHGLQJ� LQ� PDLQODQG� ,WDO\�� DFFRUGLQJ� WR� LGHQWLILFDWLRQ�FULWHULD�SURSRVHG�E\�6KLULKDL�HW�DO����������7KH�ZUHQ �OLNH�FDOO�RI�1�,WDOLDQ�ELUGV��LQ�SDUWLFXODU� KDV�EHHQ�NQRZQ�IRU� FHQWXULHV� �6DYL� ����� ILUVW� JDYH� XVHIXO� GHWDLOV� RQ� WKLV� PDWWHU��� 6HH� &�6�� 5RVHODDU
V� VKRUW� FRPPHQW� LQ�6KLULKDL�HW�DO�� ��������RQ�ZKLFK�,� IXOO\�DJUHH��7KH�IDFW� WKDW� �PDLQODQG��,WDO\� LV�WKH�W\SH�ORFDOLW\�RI�3DOODV
V�FDQWLOODQV PD\�SXW�VXEVSHFLILF�QRPHQFODWXUH�XSVLGH�GRZQ��DV�IDU�DV�ELUGV�RI�PDLQODQG�6SDLQ�DQG�6LFLO\�DUH�FRQFHUQHG��7KH�TXHVWLRQ�FDQQRW�EH�VROYHG�XQWLO�ZH�FDQ�H[DPLQH�2UODQGR
V�VHULHV��QRZ�FORVHG�LQ�ER[HV�GXH�WR�D�PRYH�RI�7HUUDVLQL�PXVHXP�¶�
/HVVHU�:KLWHWKURDW�6\OYLD�FXUUXFD FRPSOH[�VXJJHVWHG�E\�VRPH�WR�EH�WUHDWHG�DV�WKUHH�VSHFLHV�x /HVVHU�:KLWHWKURDW�6\OYLD�FXUUXFDx 'HVHUW�/HVVHU�:KLWHWKURDW�6\OYLD�PLQXODx +XPH¶V�/HVVHU�:KLWHWKURDW�6\OYLD�DOWKDHD67& 7KLV�HQWLUH�FRPSOH[�LV�FXUUHQWO\�EHLQJ�UHVHDUFKHG�E\�VHYHUDO�WD[RQRPLVWV��DQG�SH QGLQJ�QHZ�HYLGHQFH�EHVW�NHSW�DV�RQH�VSHFLHV��VHH�H�J��0DUWHQV�	�6WHLO�������.LQJ�������6KLULKDL�HW�DO�������IRU�GHWDLOV��� $OWKRXJK�D�JHQHWLF�DQDO\VLV�UHPDLQV�WR�EH�GRQH��WKH�/HVVHU�:KLWHWKURDW�FRPSOH[�FDQ�EH�VHHQ�DV�D�ULQJ�VSHFLHV��ZKHUH�WKH�ZLGHVSUHDG�QRPLQDWH��FXUUXFD�� LQFOXGLQJ�H[WUHPHO\�VLPLODU� µEO\WKL¶� LQ�6LEHULD�� LQ�RQH�GLUHFWLRQ��LQ�WKH�HDVW� DQG� JRLQJ� VRXWKZDUG�� EHFRPHV� SDOHU� DQG� ZDUPHU� EURZQ� DERYH�� DQG� JHQHUDOO\� VPDOOHU�� DGDSWLQJ� WR�
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GHVHUWV�DQG�DULG�SODLQV�LQ�&HQWUDO�$VLD��KDOLPRGHQGUL DQG�PLQXOD��PDUJHODQLFD�VDPH�EXW�ODUJH���LQ�WKH�RWKHU�GLUHFWLRQ�VRXWKZDUG�LQ�(XURSH�DQG�HDVW�WKURXJK�(�$VLD�0LQRU�DQG�WKH�&DXFDVXV�� FDXFDVLFD��EHFRPLQJ�GDUNHU�DQG� JUH\HU� DERYH� DQG� SURJUHVVLYHO\� ODUJHU�� WR� FXOPLQDWH� LQ� WKH�PRXQWDLQV� RI� ,UDQ�� 3DNLVWDQ��1� ,QGLD� DQG�&HQWUDO�$VLD��DOWKDHD���:KHUH�DOWKDHD LQ�WKH�PRXQWDLQV�RQ�RFFDVLRQV�PHHWV�RU�FRPHV�QHDU� KDOLPRGHQGUL DQG�PLQXOD LQ�WKH�YDOOH\V�DQG�RQ�WKH�GHVHUW�SODLQV�WKH\�EHKDYH�DV�VHSDUDWH�VSHFLHV��+RZHYHU��DORQJ�WKLV�FKDLQ�RI�SRSXODWLRQV�LW�LV�LPSRVVLEOH�WR�LQGLFDWH�D�VWHS� RU�D�EUHDN�ZKLFK�FRXOG�VHUYH�DV�D�GLYLVLRQ�EHWZHHQ�WZR�RU�PRUH�VSHFLHV��DOO�DUH�JUDGLQJ�VPRRWKO\�DQG�VWHSOHVVO\�LQWR�HDFK�RWKHU��7KLV�LV�WKH�SLFWXUH�HPHUJLQJ�ZKHQ�PDNLQJ�D�FDUHIXO�VWXG\�RI�DYDLODEOH�VWXG\�VNLQV�LQ�PXVHXPV��DQG�IURP�WUDSSLQJ�OLYH�ELUGV�LQ�Y DULRXV�SDUWV�RI�WKH�ZLGH�UDQJH� RI� GLVWULEXWLRQ�� +RZHYHU�� LW� LV� SRVVLEOH� WKDW� D� PRUSKRPHWULF� VWXG\� LV� LQVXIILFLHQW� WR� UHVROYH� WKH�WD[RQRP\��DQG�VR�D�V\VWHPDWLF�FROOHFWLRQ�RI�'1$�KDV�WDNHQ�SODFH�WKH�ODVW�ILYH�\HDUV�LQ�FROODERUDWLRQ�ZLWK�8UEDQ�2OVVRQ��7KH�IXWXUH�ZLOO�VKRZ�ZKHWKHU�VRPH�FU\SWLF�VSHFLHV�DUH�KLGLQJ�DPRQJ�WKLV�FOLQH�RI�YHU\�VLPLODU�ELUGV��± )RU�ILHOG�VWXG\�� LW�KDV�EHFRPH�FOHDU�RYHU� WKH�\HDUV� WKDW� WKH�YDULRXV� WD[D�DUH�H[WUHPHO\�GLIILFXOW� WR�LGHQWLI\� UHOLDEO\� LQ� QDWXUH�� DQG� HYHQ� DIWHU� UHFRUGLQJ� WKH� V RQJ� DQG� WUDSSLQJ� WKH� ELUG� LW� FDQ� SURYH� GLIILFXOW�ZLWKRXW�VDPSOH�VSHFLPHQV�WR�FRPSDUH�ZLWK���7KLV�LV�LQ�EULJKW�FRQWUDVW�WR�WKH�RSWLPLVWLF�SLFWXUH�JLYHQ�LQ�VRPH�ILHOGJXLGHV� DQG� LGHQWLILFDWLRQ� SDSHUV��� ± ,W� VKRXOG� EH� QRWHG�� DOVR�� WKDW� WKH� VRQJ� GLIIHUHQFHV� DV� JLYHQ� E\�0DUWHQV�	�6WHLO��������KDYH�SURYHG�GLIILFXOW�WR�IROORZ��,Q�SUDFWLFH��DOO�ELUGV�ZHVW�RI�D�OLQH�IURP�:�6LEHULD�WR�(�7XUNH\�KDYH�WKH�IDPLOLDU�VRQJ�FRQVLVWLQJ�RI�D�EULHI�ZDUEOH�IROORZHG�E\�WKH�FKDUDFWHULVWLF�UDWWOH�� FXUUXFD��FDXFDVLFD��� ZKHUHDV� ELUGV� HDVW� RI� WKLV� OLQH� EDVLFDOO\� KDYH� D� ORQJHU� VFUDWFK\� ZDUEOH� DQG� QR� UDWWOLQJ� HQG��KDOLPRGHQGUL��PLQXOD DQG�DOWKDHD��PDQ\�H[FHSWLRQV�RU�LQWHUPHGLDWH�VLQJHUV�QHDU�WKH�OLQH���7KLV�PHDQV�WKDW�LQ� &HQWUDO� $VLD� \RX� KDYH� OLPLWHG� KHOS� E\� WKH� VRQJ�� ± $� EULHI� UHIHUHQFH� DOVR� WR� WKH� WD[RQ� PDUJHODQLFD��DIIRUGHG�µDOORVSHFLHV¶�VWDWXV�E\�6KLULKDL�HW�DO��������EXW�WKLV�EDVHG�VROHO\�RQ�PRUSKRORJLFDO�GLVWLQFWQHVV���,W�EUHHGV�LQ�&�&KLQD��FRQWUD�%:3��DQG�PLJUDWHV�ZHVW�WKURXJK�&HQWUDO�$VLD�WR�XQNQRZQ�ZLQWHU�JURXQGV��8QWLO�ZH�NQRZ�'1$��VRQJ��GHWDLOHG�GLVWULEXWLRQ�UDQJH��HWF���,�ILQG�QR�VRXQG�UHDVRQ�WR�VSOLW�LW�DV�DQ�µDOORVSHFLHV¶�� ±,Q� VXPPDU\�� UHVHDUFK� LV� LQ� SURJUHVV�� UHVHDUFK� ZKLFK� ZLOO� KRSHIXOO\� FDVW� PRUH� OLJKW� RQ� WKH� UHODWLRQVKLS�EHWZHHQ�WKHVH�FORVHO\�VLPLODU�WD[D��,W�VHHPV�XQZLVH WR�PDNH�DQ\�WD[RQRPLF�FKDQJHV�EHIRUH�WKLV�UHVHDUFK�LV�FRQFOXGHG��$OVR�� LI� D�PROHFXODU� DQDO\VLV� FRQILUPV� WKH�PRUSKRORJLFDO� SLFWXUH� RI� D� ULQJ� VSHFLHV�� ,� VWURQJO\�DGYRFDWH�NHHSLQJ�LW�WRJHWKHU�DV�RQH�ZKROH�UDWKHU�WKDQ�DUELWUDULO\�FXWWLQJ�LW�XS�LQ�OLWWOH�SLHFH V��FI��FRPPHQWV�RQ�WKH�*UHHQLVK�:DUEOHU�FRPSOH[���7KH�/HVVHU�:KLWHWKURDW�LV�DQ�ROG�DQG�LQWHUHVWLQJ��SODVWLF�VSHFLHV�ZKLFK�KDV�EHHQ�DEOH�WR�DGDSW�WR�YDULRXV�HQYLURQPHQWV��DQG�FKDQJHG�ZLWK�WKHP��$�IUDJPHQWDWLRQ�RI�LW�ZLOO�QRW�KHOS�RXU�XQGHUVWDQGLQJ�RI�WKLV���/DUV�6YHQVVRQ�%285&�76& &$) &61$ $�-��+HOELJ 67&3 3 3 $ 3���5HFRJQLVH�6��FXUUXFD DQG�6��PLQXOD��EXW�QRW�6��DOWKDHD����5HFRJQLVH�D�WZR�ZD\�VSOLW��DOWKDHD YHUVXV�FXUUXFD���EXW�WKHUH�VHHPV�WR�EH�D�ODUJH�LQWHUJUDGDWLRQ�ZLWK�PLQXOD����$FFHSWHG�DV�µVHPL� RU�DOORVSHFLHV¶�*ROGFUHVW 5HJXOXV�UHJXOXV WR�EH�WUHDWHG�DV�WZR�VSHFLHV�x *ROGFUHVW�5HJXOXV�UHJXOXVx 7HQHULIH�*ROGFUHVW�5HJXOXV�WHQHULIIDH&$) 7KHUH� LV�QR�FRQVHQVXV�RQ�WKLV�VSOLW��,W�ZDV�SURSRVHG�E\�/|KUO�HW�DO���������RQ�DFFRXQW�RI�VLJQLILFDQ W�GLIIHUHQFHV�LQ�FDOO��VWUXFWXUH�DQG�PRUSKRORJ\��EXW�WKLV�ZDV�FRXQWHUHG�E\�HYLGHQFH�SUHVHQWHG�E\�6WXUPEDXHU�HW�DO���������DQG�0DUWHQV�HW�DO����������%DVHG�RQ�JHQHWLF�UHVXOWV�VXJJHVWLQJ�WKDW� UHJXOXV �H[FOXGLQJ�HDVWHUQ�WD[D�VXFK�DV�KLPDOD\HQVLV��WULVWLV DQG�MDSRQHQVLV��DQG�WHQHULIIDH PLJKW�EH�PRQRSK\OHWLF��6WXUPEDXHU�HW�DO��������3lFNHUW�HW�DO��������EXW�EHZDUH�RI�YHU\�VPDOO�VDPSOH�VL]HV���DQG�RQ�PRUSKRORJLFDO�GLDJQRVDELOLW\��WKH\�FRXOG�EH�WUHDWHG�DV�VSHFLHV�XQGHU�D�36&�DSSURDFK��2Q�WKH�RWKHU�KDQG��DOWKRXJK� WHQHULIIDH DQG�UHJXOXV KDYH�YHU\�GLIIHUHQW� VRQJV�� DPRXQW�RI�GLYHUJHQFH� LQ� VRQJ� LV� ORZHU�EHWZHHQ� WHQHULIIDH DQG�D]RULFXV RU� VDQFWDHPDULDHWKDQ�EHWZHHQ�WKHVH�WD[D�DQG� UHJXOXV �3lFNHUW�HW�DO���������$PRXQW�RI�JHQHWLF�GLYHUJHQFH�EHWZHHQ� WHQHULIIDHDQG�UHJXOXV LV�YHU\�ORZ�������LQ���6�51$��D�VORZO\�HYROYLQJ�PLWRFKRQGULDO�JHQH��6WXUPEDXHU�HW�DO��������DQG� ��� LQ� F\WRFKURPH� E �3lFNHUW� HW� DO�� ������� $V� D� FRPSDULVRQ�� LJQLFDSLOOD DQG�PDGHLUHQVLV� GLIIHU� E\��������LQ�PW'1$��F\WRFKURPH�E��DQG�KDYH�YHU\�GLIIHUHQW�VRQJ�VWUXFWXUH��5HJXOXV DQG�WHQHULIIDH DUH�WKXV�JHQHWLFDOO\�SRRUO\�GLIIHUHQWLDWHG�WD[D�DQG�VRPH�$]RUHDQ�VXEVSHFLHV�RI� UHJXOXV DUH�DSSDUHQWO\�VLPLODU�LQ�VRQJ�WR� WHQHULIIDH��7KLV� WD[RQ� LV� WKXV�FORVHU� WR�D�ZHOO�PDUNHG�VXEVSHFLHV� WKDQ� WR�D�YDOLG�VSHFLHV��)ROORZLQJ� WKH�*XLGHOLQHV�WR�UHFRJQLVH�DV�YDOLG�VSHFLHV�SDLUV�RI�WD[D�WKDW�GLYHUJH�E\�D�VLPLODU�DPRXQW�WKDQ�FORVHO\�UHODWHG�SDLUV�RI�µSURYHQ¶�VSHFLHV��WHQHULIIDH ZRXOG�EH�PDLQWDLQHG�DV�D�VXEVSHFLHV�RI�5��UHJXOXV���3��$��&URFKHW�%285&�76& &$) &61$ $�-��+HOELJ 67&
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3 3 $ $ 3���&RQVLGHUHG�E\�$�-��+HOELJ�WR�EH�SDUW�RI�WKH�µVXSHUVSHFLHV¶� 5HJXOXV >UHJXOXV@�
3\JP\�6XQELUG $QWKUHSWHV�SODWXUXV VXJJHVWHG�E\�&KHNH�HW�DO���������WR�EHFRPH�+HG\GLSQD�SODWXUD67&%285&�76& &$) &61$ $�-��+HOELJ 67&�� �� 3
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&DUULRQ�&URZ &RUYXV�FRURQH SURSRVHG�E\�3DUNLQ�HW�DO���������WR�EH�WUHDWHG�DV�WZR�VSHFLHV�x &DUULRQ�&URZ�&RUYXV�FRURQH��SRO\W\SLF��&��F��FRURQH��RULHQWDOLV�x +RRGHG�&URZ�&RUYXV�FRUQL[��SRO\W\SLF��&��F��FRUQL[��SDOOHVFHQV��VKDUSLL DQG�FDSHOODQXV�%285&�76& 6HH�3DUNLQ�HW�DO���������IRU�DQ�DSSUDLVDO�RI�D�WZRIROG�VSOLW��EDVHG�RQ�REYLRXV�GLIIHUHQFHV�LQ�SOXPDJH�� JRRG� HYLGHQFH� RI� QRQ�UDQGRP�PDWLQJ�� UHGXFHG� ILWQHVV� RI� K\EULGV� EHWZHHQ�& DUULRQ� DQG�+RRGHG�&URZV��'LIIHUHQFHV�LQ�YRFDOLVDWLRQ�DQG�HFRORJ\�VXSSRUW�WKLV�GLVWLQFWLRQ��,I�� KRZHYHU�� WKH� VKDULQJ� RI� D� EODFN� SOXPDJH� EHWZHHQ� FRURQH DQG� RULHQWDOLV LV� UHJDUGHG� DV� D� VKDUHG�DQFHVWUDO��V\PSOHVLRPRUSKLF��WUDLW��LW�FDQQRW�EH�XVHG�WR�LQGLFDWH� DQ\�NLQG�RI�HYROXWLRQDU\�UHODWLRQVKLSV�ZLWKLQ�WKLV� JURXS�� ,Q� WKDW� FDVH�� NHHSLQJ� WKHVH� WZR� WD[D� WRJHWKHU� EDVHG� RQO\� RQ� SOXPDJH� FRORXU� LV� DUELWUDU\��2QH�FRQVHTXHQFH�LV�WKDW�D�WZRIROG�VSOLW��WKDW�ZRXOG�NHHS� RULHQWDOLV DQG�FRUQL[�FRQVSHFLILF�EXW�VHSDUDWH�RQO\� WKH�ZHVWHUQ�FRURQH��VKRXOG�HQWHU�WKH�FRQVLGHUDWLRQV�DV�ZHOO��'XH�WR�WKLV��UHVXOWV�IURP�HDVWHUQ�K\EULG�]RQHV�VKRXOG�EH�SURYHQ WR�EH�UHOHYDQW�WR�D�FRURQH�� FRUQL[�VSOLW��QRW�DVVXPHG�UHOHYDQW�LQ�DQ�D�SULRUL IDVKLRQ��/��5DW\�LQ�OLWW���$FFRUGLQJ�WR�WKH�67&��&DUULRQ�&URZ�LV�EHVW�WUHDWHG�DV�WKUHH�VSHFLHV�EDVHG�RQ�GLIIHUHQFHV�LQ�PRUSKRORJ\��YRFDOLVDWLRQ��DW�OHDVW�EHWZHHQ� FRUQL[ DQG�RULHQWDOLV��DQG�SDUDSDWULF�EUHHGLQJ�UDQJHV�DV�ZHOO�DV�RQO\�OLPLWHG�K\EULGLVDWLRQ�]RQHV�EHWZHHQ� WKH� WKUHH�VSHFLHV� �6DQJVWHU�HW�DO������ ��.QR[�HW�DO���������$Q� LVRODWHG� WD[RQ�
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IURP� ORZODQG� ,UDT��0HVRSRWDPLDQ�RU� ,UDT�&URZ� &��F��FDSHOODQXV�� VWULNLQJO\�GLIIHUHQW� WR�DGMRLQLQJ�SRSXOD �WLRQV�RI�+RRGHG�&URZV��LV�VXJJHVWHG�E\�0DGJH�	�%XUQ��������WR�EH�SRVVLEO\�D�JRRG�VSHFLHV��7KH�WZR�EODFN�WD[D�&��FRURQH DQG�&��RULHQWDOLV DUH�ZHOO� VHSDUDWHG��DQG�VRPH�DXWKRUV�EHOLHYH� WKDW� WKH\�SUREDEO\�HYROYHG�LQGHSHQGHQWO\�LQ�WKH�ZHWWHU��PDULWLPH�UHJLRQV�DW�WKH�RSSRVLWH�HQGV�RI�WKH�(XUDVLDQ�FRQWLQHQW��0DGJH�	�%XUQ��������0DQ\�H[SHUWV�EHOLHYH��KRZHYHU��WKDW�WKH�ODVW�L FH�DJHV�FOHDYHG�DQG�LVRODWHG�WKH� FRURQH DQG�RULHQWDOLVSRSXODWLRQV��DQG�WKDW�PXWDWLRQ�SURGXFHG�WKH� FRUQL[ SRSXODWLRQ�LQ�RQH�RI�WKH�HQFODYHV��7KHQ��DIWHU�JODFLDWLRQ��WKH�RQFH�VHSDUDWHG�SRSXODWLRQV�PHUJHG��7KH�LQWUDVSHFLILF�YDULDELOLW\�RI�FURZV�LV�FXUUHQWO\� VWXGLHG�E\�+DULQJ��*DPDXI�	�.U\XNRY��LQ�SUHS���&RURQH DQG�FRUQL[ XVXDOO\� LQWHUEUHHG� LQ�DUHDV�RI�FRQWDFW��DV� LQ�6�6FRWODQG��'HQPDUN��6�6ZLW]HUODQG��1�,WDO\� DQG�1�$IJKDQLVWDQ�� EXW� WKH� K\EULG� ]RQHV� DUH� QDUURZ� DQG� UHODWLYHO\� VWDEOH�� DOWKRXJK� VKLIWLQJ� VOLJKWO\ZHVWZDUG�LQ�(XURSH�LQ�UHFHQW�\HDUV��7KHUH�DUH�VRPH�DUHDV��H�J��&�5XVVLD�DQG�,UDQ��ZKHUH�WKH\�DUH�V\PSDWULF�ZLWK�OLWWOH�RU�QR�LQWHUEUHHGLQJ��7KLV�FRPSOH[�VLWXDWLRQ�UHTXLUHV�D�GHWDLOHG�VWXG\�WR�ILW�LQWR�DQ\�VSHFLHV�FRQFHSW�DQG� WKHVH� WZR� WD[D� PD\� EH� YLHZHG� H LWKHU� DV� WZR� VSHFLHV�� DV� VXEVSHFLHV� RI� FRURQH�� RU� DV� µVHPLVSHFLHV¶��.U\XNRY�	�%OLQRY��������-RXUQ��I��2UQ�������6RQGHUKHIW�S������VWXGLHG�WKH�]RQH�RI�K\EULGLVDWLRQ�EHWZHHQ�WKH�2E�DQG�<HQHVHL�ULYHUV�LQ�6LEHULD��7KH�K\EULG�]RQH�LV�F������NP�ZLGH�DQG�LQWURJUH VVLRQ�RI�SOXPDJH�FKDUDFWHUV�FDQ�EH�GHWHFWHG�IRU�����NP��8S�WR�����RI�WKH�ELUGV�LQ�WKH�FHQWUH�RI�WKH�]RQH�DUH�LQWHUPHGLDWH�DQG����FRORXU�PRUSKV�ZHUH�LGHQWLILHG��*HQHWLF�YDULDELOLW\�LQ�DOOR]\PHV�DQG�'1$�LQFUHDVH�ZLWKLQ�WKH�K\EULG�]RQH��7KHUH�LV�QR�HYLGHQFH�RI�UHGXFWLRQ�RI�IHUWLOLW\�RU�YLDELOLW\�LQ�PL[HG�SDLUV��EXW�HYLGHQFH�RI�SRVLWLYH�DVVRUWDWLYH�PDWLQJ�ZDV�IRXQG��7KH�WZR�GLIIHU�LQ�PLJUDWLRQ�EHKDYLRXU��ZLQWHULQJ�DUHDV�DQG�KDELWDW�SUHIHUHQFHV��5RODQGR�	�6DLQR��������-RXUQ��I��2UQ� �����6RQGHUKHIW�S������DQDO\VHG�WKH�FRPSRVLWLRQ�RI�EUHHGLQJ�SDLUV�LQ�VL[�DUHDV�LQ�WKH�DOSLQH�K\EULG� ]RQH� LQ� DOSLQH�YDOOH\V� DQG� WKH�&XQHR�KLJKODQGV�RI� ,WDO\��7KHLU� UHVXOWV� LQGLFDWH� WKDW�SRVLWLYH�DVVRUWDWLYH�PDWLQJ�LV�SUHVHQW��L�H���PL[HG�SDLUV�DUH�OHVV�IUHTXHQW�WKDQ�ZRXOG�EH�H[SHFWHG�L I�UDQGRP�PDWLQJ�ZDV�SUHVHQW��$OWKRXJK�WKH�&$)�IRUPDOO\�DFFHSWHG�WKH�VSOLW��3� �$��&URFKHW�FRPPHQWV�WKDW�LQ�KLV�RSLQLRQ�WKH�VSOLW�LV�QRW�ULSH��$VVRUWDWLYH�PDWLQJ��IRXQG�LQ�VRPH�VWXGLHV��VHH�3DUNLQ�HW�DO��������EXW�QRW�LQ�RWKHUV��3LFR]]L�������EXW�QRWH�VPDOO VDPSOH�VL]H���&RXQWHUVHOHFWLRQ�RI�K\EULGV��VOLJKW�HYLGHQFH�LQ�1�,WDO\��VHH�UHIHUHQFH�LQ�3DUNLQ�HW�DO��������EXW�QRW�HYHU\ZKHUH�HLWKHU��3LFR]]L������DOVR��EXW�VPDOO�VDPSOH�VL]H���(YHQ�WKH�SDSHU�E\�6DLQR�	�9LOOD���������ZKLFK�VHHPV�WR�EH�WKH�EDVLV�RI�WKH�VS OLW��LV�QRW�WKDW�FOHDU��7KH�DXWKRUV�UHSRUW�WKDW�µQR�GLIIHUHQFH�LQ�UHSURGXFWLYH�VXFFHVV�ZDV�REVHUYHG�LQ�WKH�K\EULG�]RQH�EHWZHHQ�SDLUV�FRQWDLQLQJ�RQO\�K\EULG�SKHQRW\SHV�DQG�SDLUV� FRQWDLQLQJ� DW� OHDVW� RQH� K\EULG¶� DQG� HYHQ� FRQFOXGH� WKDW� WKHLU� GDWD� VXSSRUW� WKH� µ ERXQGHG� K\EULG�VXSHULRULW\¶�PRGHO��ZKLFK�LV�MXVW�WKH�RSSRVLWH�WR�FRXQWHU�VHOHFWLRQ�RI�K\EULGV«�$GPLWWHGO\��WKH�GDWD�LQ�6DLQR�	�9LOOD�VXJJHVW�WKDW�IHPDOH�K\EULGV�UHSURGXFH�OHVV�ZHOO�WKDQ�SXUH�IHPDOHV��D�UHVXOW�DOVR�UHSRUWHG�E\�6DLQR�DQG�%RO]HUQ��EXW�DJDLQ�RQO\�IRU�,WDO\��*HQHWLF�FRQVHTXHQFHV�RI�GLIIHUHQWLDWLRQ��QR�VWXG\�KDV�UHSRUWHG�JHQHWLF�GLIIHUHQFHV�LQ�HLWKHU�PW'1$�RU�QXFOHDU�'1$�EHWZHHQ�+RRGHG�DQG�&DUULRQ�&URZV��,Q�RWKHU�ZRUGV��WKHUH�LV�QR� HYLGHQFH� WKDW� WKH� WZR� VSHFLHV� RU� WKUHH� VSHFLHV� DUH� HYROXWLRQDU\� X QLWV�� 7KHUH� LV� HYHQ� HYLGHQFH� RI� WKH�FRQWUDU\�� .U\XNRY�	� 6X]XNL� ������� IRXQG� WKDW� PW'1$� VHSDUDWHV� FURZV� IURP� 6� 6DNKDOLQ� IURP� DOO� RWKHU�FURZV�� DQG� WKDW� DOO� &DUULRQ�� +RRGHG� DQG� K\EULG� SRSXODWLRQV� IURP� )UDQFH� WR� 1� 6DNKDOLQ� KDG� WKH� VDPH�KDSORW\SH��8I\UNLQD�HW�DO���������VLPLODUO\�VWDWH�WKDW�WKH�K\EULG�SRSXODWLRQ�KDV�µD�VLQJOH�JHQH�SRRO¶�LPSO\LQJ�ODFN�RI�OLQNDJH�GLVHTXLOLEULXP��7R�VXPPDULVH��PRVW�RI�WKH�GDWD�VKRZLQJ�VRPH�NLQG�RI�K\EULG�GLVDGYDQWDJH�FRPH� IURP�D� VLQJOH�K\EULG� ]RQH� �1� ,WDO\���7KH�K\EULG�GLVDGYDQWDJH LV�DW�EHVW�YHU\�ZHDN� �K\EULGV�RI�ERWK�VH[HV�DUH�IHUWLOH��EXW�IHPDOH�K\EULGV�DUH�OHVV�ILW���$VVRUWDWLYH�PDWLQJ�LV�GHPRQVWUDWHG�LQ�VHYHUDO�K\EULGV�]RQHV��*HUPDQ\��6LEHULD��EXW�LV�DOZD\V�VWDWLVWLFDO��L�H�� WKHUH�DUH�OHVV�K\EULG�SDLUV�WKDQ�H[SHFWHG�EXW�WKH\�DU H�VWLOO�YHU\�IUHTXHQW���7KHUH�LV�DSSDUHQWO\�QR�EDUULHU�WR�JHQH�IORZ�DQG�D�YHU\�ORZ�JHQHWLF�GLYHUJHQFH�DPRQJ�+RRGHG�DQG�&DUULRQ�FURZV�LQ�WKH�K\EULG�]RQH�LQ�,WDO\��6DLQR�HW�DO��������DQG�QR�JHQHWLF�VHSDUDWLRQ�RI�+RRGHG�DQG�&DUULRQ�FURZ�DV�D�ZKROH�� ,I�ZH�VSOL W�&DUULRQ�DQG�+RRGHG�FURZV�� LW�ZLOO�EH� WKH�ILUVW�FDVH�RI�DYLDQ�VSHFLHV��ZKLFK�DUH�QRW�VHSDUDWHG�E\�PW'1$��EXW�DUH�SDUDSDWULF�DQG�K\EULGLVLQJ�QHDUO\�IUHHO\��$OO�RWKHU�VSHFLHV�DUH�HLWKHU�PRVWO\�LGHQWLILDEOH�E\�PW'1$��HYHQ�LI�VRPH�JHQH�IORZ�RFFXUV��RU� � H�J��/R[LD � QRQ�GLIIHUHQWLDWHG�LQ�PW'1$�EXW�QHDUO\�IXOO\�UHSURGXFWLYHO\�LVRODWHG��,W�LV�LPSRUWDQW�WR�UHDOLVH�WKDW�UHSURGXFWLYH�LVRODWLRQ�LQ�FURZV�LV�YHU\�ZHDN��WKHUH�DUH�VWLOO�SOHQW\�RI�K\EULG�SDLUV��DQG�K\EULGV�DUH�QHDUO\�DV�ILW�DV�SDUHQWV��0\�RSLQLRQ�LV�WKDW ��DOWKRXJK�+RRGHG�DQG�&DUULRQ�&URZV�KDYH�VWDUWHG�RQ�WKH�ZD\�WR�UHSURGXFWLYH�LVRODWLRQ��WKH\�DUH�VWLOO�PXFK�FORVHU�WR�LQWUDVSHFLILF�GLYHUJHQFH�WKDQ�LQWHUVSHFLILF�GLYHUJHQFH�$GGLWLRQDO�UHPDUNV��1�� %DFFHWWL� 	� *�� )UDFDVVR�� µ7D[RQRPLF� LGHQWLW\� RI� +RRGHG� &URZ SRSXODWLRQV� RI� PDLQODQG� ,WDO\� DQG�6DUGLQLD�VKRXOG�EH�FKHFNHG�LQ�YLHZ�RI�UHPDUNDEOH�GLIIHUHQFHV�WKDW�LQ�WKH�SDVW�VXJJHVWHG�SODFLQJ�RXU�LQVXODU�ELUGV��EXW�QRW�PDLQODQG�RQHV��LQ� VDUGRQLXV��FI��$UULJRQL�GHJOL�2GGL�������9DXULH�������¶�7KLV�UHPDUN�SRLQWV�RXW�WKH�IDFW�WKDW�5RVHODDU�LQ�&UDPS�	�6LPPRQV��������DQG�3DUNLQ�HW�DO���������KDYH�HOHFWHG�RQH�RI�WKH�WZR�FR�H[LVWLQJ�LQWUDVSHFLILF�VXEGLYLVLRQ�V\VWHPV��7UDGLWLRQDOO\��WKH�µ FRUQL[�JURXS�ZLWKRXW�FDSHOODQXV¶�KDV�EHHQ�
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GLYLGHG�LQWR�WKUHH�VXEVSHFLILF�WD[D��RQH�SULPD ULO\�HDVWHUQ�UDFH��VKDUSLL��RFFXS\LQJ�WKH�FRPSOHWH�$VLDQ�UDQJH�RI� WKH� FRPSOH[� EXW� EDUHO\� UHDFKLQJ� :3� LQ� WKH� &DXFDVXV�� DQG� WZR� ZHVWHUQ� WD[D�� FRUQL[� LQ� 1� (XURSH��VDUGRQLXV�LQ�WKH�ZKROH�0HGLWHUUDQHDQ�EDVLQ��7KLV�VXEGLYLVLRQ�LV�VWLOO�ZLGHO\�LQ�XVH��H�J��0DGJH� 	�%XUQ�������6KLULKDL�������%HDPDQ�	�0DGJH�������6KLULKDL������«���7KH�RWKHU�VXEGLYLVLRQ�V\VWHP��XVHG�E\�5RVHODDU��LV�GLIIHUHQW��,QVWHDG�RI�VWDUWLQJ�ZLWK�DQ�HDVW �ZHVW�GLYLGH��5RVHODDU�VWDUWV�ZLWK�D�QRUWK �VRXWK�GLYLGH��+H�H[WHQGV�WKH� UDQJH� RI� FRUQL[� WR� DOO� QRUWKHUQ� SRSXODWLRQV�� ERWK� (XURSHDQ� DQG� $VLDQ�� DQG� WKDW� RI� VKDUSLL WR� PRVW�VRXWKHUQ� SRSXODWLRQV�� ERWK� (XURSHDQ� DQG� $VLDQ�� WR� WKH� H[FHSWLRQ� RI� WKH� /HYDQW�� KH� GURSV� VDUGRQLXV E\�SDUWLWLRQLQJ� LW� EHWZHHQ� VKDUSLL �PRVW� SRSXODWLRQV��� FRUQL[ �&RUVLFDQ� SRSXODWLRQ� DQG� D� /HYDQWLQH� UDFH�SDOOHVFHQV��,QFLGHQWDOO\��ERWK�V\VWHPV�XVH�WKUHH�UDFHV��WZR�RI�ZKLFK�VKDUH�WKHLU�QDPH�ZLWK�D�UDFH�LQ�WKH�RWKHU�V\VWHP��EXW�QRQH�RI�ZKLFK�LV�HTXLYDOHQW�WR�D�UDFH�LQ�WKH�RWKHU�V\VWHP��/��5DW\�LQ�OLWW���$��/LQGKROP��µ7KH�GLIIHULQJ�YRFDO LVDWLRQ�RI�RULHQWDOLV ZDV�PHQWLRQHG�EXW�ZLWKRXW�UHIHUHQFH��7KLV�KDV�WR�EH�EDVHG�RQ�ILQHU�GHWDLOV��EHFDXVH�WKH�FDOOV�DUH�LQ�IDFW�TXLWH�VLPLODU��,�KDYH�D�UHFRUGLQJ�RI� RULHQWDOLV FDOO�DQG�,�FDQ�VHQG�LW�WR�WKH�$(5&�7$&�¶7KH�YRWLQJ��DGPLWWHGO\�XQGHUWDNHQ�EHIRU H�WKH�DERYH�GLVFXVVLRQ�ZDV�PDGH�DYDLODEOH��VKRZV�WKDW�PRVW�LI�QRW�DOO�7&V�DUH�LQ�IDYRXU�RI�D�VSOLW��7KHUH�LV�GLVDJUHHPHQW��KRZHYHU��RYHU�D�WZRIROG�RU�D�WKUHHIROG�VSOLW��6RPH�LQGLYLGXDO�WD[RQRPLVWV��KRZHYHU��VWLOO�SUHIHU�WR�NHHS�DOO�WD[D�OXPSHG�3OHDVH�VWDWH�\RXU�IRUPDO�RSLQLRQ�RQ�D�WZRIROG�VSOLW��EDVHG�RQ�3DUNLQ�HW�DO���������%285&�76& &$) &61$ $�-��+HOELJ 67&$ $ $ $ 3���7KH�&61$�KDV�EHHQ�LQ�IDYRXU�RI�D�WKUHHIROG�VSOLW����&RQVLGHUHG�DV�VHPL� RU�DOORVSHFLHV����7KH�67&�KDV�EHHQ�LQ�IDYRXU�RI D�WKUHHIROG�VSOLW��EXW�QHHGV�WR�H[DPLQH�QHZ�HYLGHQFH�
+RXVH�6SDUURZ�3DVVHU�GRPHVWLFXV VXJJHVWHG�E\�-RKQVWRQ��������WR�EH�VSOLW�LQ�x +RXVH�6SDUURZ�3DVVHU�GRPHVWLFXV��SRO\W\SLF� 3��G��WLQJLWDQXV��EDOHDURLEHULFXV��GRPHVWLFXV��ELEOLFXV��PD\DXGL��K\UFDQXV��SHUVLFXV��QLORWLFXV��LQGLFXV��UXILGRUVDOLV��EDFWULDQXV�x ,WDOLDQ�6SDUURZ�3DVVHU�LWDOLDH��SRO\W\SLF��3��L��LWDOLDH��EUXWLXV��PDOWDH�
&61$ ,WDOLDH ZDV�LQFOXGHG�E\�9RRXV������F��DV�D�VWDELOLVHG�K\EULG�SRSXODWLRQ�EHWZHHQ�+RXVH�6SDUURZ� 3��GRPHVWLFXV DQG�3��KLVSDQLROHQVLV��+HOELJ������D��SRLQWHG�RXW�WKDW�WKLV�LV�QRW�D�FRQYLQFLQJ�FDVH�RI�VSHFLDWLRQ�WKURXJK� K\EULGLVDWLRQ� DV� ERWK� SDUHQW� VSHFLHV� DUH� RQO\� µVHPLVSHFLHV¶�� 7KH� *XLGHOLQHV K\SRWKHVLVH� WKDW�µK\EULGRJHQLF� VSHFLDWLRQ� LV� XQNQRZQ� LQ� ELUGV�� DOWKRXJK� LW�PD\�EH� SRVVL EOH�¶�1��%DFFHWWL� DQG�*��)UDFDVVR�FRPPHQWHG��µ/LVWLQJ�,WDOLDQ�6SDUURZV�DV� u LWDOLDH��u PDOWDH��HWF��ZLWKLQ�KLVSDQLROHQVLV LV�QRW�D�VDWLVIDFWRU\�VROXWLRQ�� DQG� LV� QRW� KRPRJHQHRXV� ZLWK� DOO� RWKHU� WD[D� LQ� WKH� FKHFNOLVW�� ,Q� FXUUHQW� ,WDOLDQ� OLWHUDWXUH� �DQG�&RUVLFDQ��7KLEDXOW�	�%RQDFFRUVL��������3DVVHU�LWDOLDH LV�WKH�XVHG�ELQRPHQ��IRU�SUDFWLFDO�UHDVRQV�LI�QRW�IRU�PRUH�VXEVWDQWLDWHG�DUJXPHQWV��,�LPDJLQH�WKDW�ZKHQ�WKLV�VXEMHFW�ZRXOG�EH�UH �H[DPLQHG�DFFRUGLQJ�WR�PRGHUQ�YLHZV� RQ� VSHFLHV� FRQFHSW�� D� VLPLODU� VROXWLRQ� ZLOO� EH� DGRSWHG�� $W� OHDVW� EHFDXVH� WKHUH� DUH� KLVSDQLROHQVLVFRORQLHV�LVRODWHG�RQ�WKH�,WDOLDQ�PDLQODQG��ZKLFK�GR�QRW�PL[�ZLWK�VXUURXQGLQJ� LWDOLDH�¶�3XEOLFDWLRQV�GHDOLQJ�ZLWK� ,WDOLDQ�6SDUURZ� LQFOXGH�-RKQVWRQ� ��������6XPPHUV �6PLWK� �������DQG�0DVVD���������5HFHQW�ZR UN�E\�'RPHQLFR�)XOJLRQH�DQG�0DULR�0LORQH��KRZHYHU��KDV�VKHG�QHZ�OLJKW�RQ�WKH�VXEMHFW��7 KH�UHVXOWV�VXPPDUL]HG�RQ�KLV�SRVWHU�SUHVHQWHG�DW� WKH���UG�,2&��%HLMLQJ��������� WLWOHG�µ*HQHWLF�DSSURDFKHV�WR�WKH�V\VWHPDWLFV�DQG�UDQJH� RI� WKH� ,WDOLDQ� 6SDUURZ� 3DVVHU� LWDOLDH¶� �SDJH� ����� VD\� WKDW� 3�� LWDOLDH LV� D� JRRG� VSHFLHV�� µ7KH� ,WDOLDQ�6SDUURZ� KDV� WUDGLWLRQDOO\� EHHQ� LGHQWLILHG� YDULRXVO\� DV� D� VWDELOLVHG�K\EULG� RU� VXEVSHFLHV� RI� HLWKHU�3�� GRPHVWLFXV RU�3��KLVSDQLROHQVLV��RU�HYHQ�VHSDUDWHG�DV�D�JRRG�VSHFLHV�DQG�HPHUJHQW�LQWHUVSHFLHV��2XU�UHFHQW�VWXGLHV�VXJJHVW�WKDW�WKH�,WDOLDQ�6SDUURZ�PLJKW�EH�GHULYHG�IURP�SRSXODWLRQV�RI�3��KLVSDQLROHQVLV LQ�1�$IULFD��1HYHUWKHOHVV��LWV�V\VWHPDWLF�VWDWXV��UDQJH�DQG� FRQWDFW� ]RQHV� ZLWK� VLVWHU� WD[D� UHPDLQ� XQFOHDU�� 0RGHUQ� ELRPROHFXODU� WHFKQLTXHV�� VXFK� DV� PLFURVDWHOOLWH� '1$�DQDO\VLV�� DOORZ� LQYHVWLJDWLRQ� DW� GLIIHUHQW� VFDOHV� E\� XVH� RI�PDUNHUV� WKDW� GLVFULPLQDWH� EHWZHHQ�SRSXODWLRQV� DQG� VSHFLHV��$FFRUGLQJO\�� ZH� DSSOLHG� PLFURVDWHOOLWH� DPSOLILFDWLRQ� SULPHUV� VFUHHQHG� IRU� 3�� GRPHVWLFXV WR� DQ� DQDO\VLV� RI� ���SRSXODWLRQV�RI� ,WDOLDQ�6SDUURZV�VDPSOHG�DORQJ� WKH� ,WDOLDQ�3HQLQVXOD�EHWZHHQ� WKH� UDQJHV�RI� WKH�WZR�SDUDSDWULF�VSHFLHV��$OO�SRSXODWLRQV�ZHUH�FODVVLILHG�E\�FXUUHQW�PRUSKRORJLFDO�FULWHULD��*UDGLHQW�DQDO\VLV�RI�WKH�PROHFXODU�GDWD�LQGLFDWHV�WKDW�³SXUH´�SRSXODWLRQV�RI�,WDOLDQ�6SDUURZ�DUH�FRQILQHG�WR�SHQLQVXODU�,WDO\��QRUWK�WR�WKH�3R�YDOOH\�DQG�VRXWK�WR�&�&DODEULD��7KURXJKRXW�WKLV�UHJLRQ��WKH�SRSXODWLRQV�VKRZ�WKH�FRQVLVWHQW�WUDLWV�RI�D�JRRG�VSHFLHV��DQG�DUH�GHOLPLWHG�DW�HLWKHU�HQG�E\�]RQHV� RI� K\EULGLVDWLRQ� ZLWK� GRPHVWLFXV DQG� KLVSDQLROHQVLV UHVSHFWLYHO\�� 7KH� QRUWKHUQ� ]RQH� VSUHDGV� LQ� DQ� HDVW�ZHVW�GLUHFWLRQ� DQG� LV� FKDUDFWHULVHG� E\� WKUHH� ZHOO� GLVWLQFW� FRPSRQHQWV� UHVXOWLQJ�� SUREDEO\�� IURP� LQWHUDFWLRQV� ZLWK� WKUHH�GLIIHUHQW�JURXSV�RI�3��GRPHVWLFXV��7KH�VRXWKHUQ�]RQH� LQFOXGHV�6LFLO\�DQG�6�&DODEULD��EH\RQG�ZKLFK�6DUGLQLD��&RUVLFD�DQG�7XVFDQ�$UFKLSHODJR�FDQ�EH�FRQVLGHUHG�JHQRW\SLF�FRUULGRUV�OLQNLQJ�KLVSDQLROHQVLV DQG�LWDOLDH��$V�ZHOO�DV�EHLQJ�WKH�ILUVW�JHQHWLF�LQYHVWLJDWLRQ�RI�,WDOLDQ�6SDUURZV��WKH�SUHVHQW�VWXG\�FRQWULEXWHV�WR VSHFLDWLRQ�PRGHOV�LQYROYLQJ�IDVW�UDWHV�RI�HYROXWLRQ�LQ�ELUGV�¶�
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)��-LJXHW�FRPPHQWHG��µ7ZR�PDMRU�K\SRWKHVHV�KDYH�EHHQ�SURSRVHG�RQ�WKH�HYROXWLRQ�DQG�WD[RQRPLF�VWDWXV�RI�,WDOLDQ�6SDUURZ��2QH�WKH�RQH�KDQG��LW�FRXOG�EH�D�VWDELOLVHG�K\EULG� 3��GRPHVWLFXV u 3��KLVSDQLROHQVLV��EXW�RWKHU� VXFK� FDVHV� DUH� XQNQRZQ� LQ� ELUGV�� 2Q� 0HGLWHUUDQHDQ� LVODQGV�� WKH� IRXQGHU� SRSXODWLRQ� �HLWKHU� PRUH�³+RXVH�6SDUURZ´�RU�PRUH�³6SDQLVK�6SDUURZ´��ZRXOG�H[SODLQ�WKH�YDULDWLRQ�REVHUYHG�EHWZHHQ�SRSXODWLRQV��,Q�1� $IULFD�� WKH� PRUH� UHFHQW� FRQWDFW� EHWZHHQ� WKH� SDUHQWDO� WD[D� ZRXOG� H[SODLQ� WKH� QXPHURXV� LQWHUPHGLDWH�SKHQRW\SHV�EHWZHHQ�DOO�WKUHH�IRUPV��,Q�WKDW�FDVH��WKH�IRUP�³ LWDOLDH´�ZRXOG�QRW�EH�FRQVLGHUHG�D�YDOLG�WD[RQ��2Q� WKH�RWKHU�KDQG�� LWDOLDH FRXOG�KDYH�HYROYHG�IURP�D�FRPPRQ�DQFHVWRU�RI�DOO� WKHV H�VSDUURZV��K\EULGLVLQJ�ORFDOO\�ZLWK�WKH�WZR�VSHFLHV��,WV�UHFHQW�RULJLQ�PD\�QRW�KDYH�DOORZHG�HIILFLHQW�UHSURGXFWLYH�EDUULHUV�DQG�WKH�PRUH�RU�OHVV�UHFHQW�FRQWDFW�EHWZHHQ�WKH�GLIIHUHQW�WD[D�PD\�KDYH�FDXVHG�ORFDOO\�LPSRUWDQW�K\EULGLVDWLRQ��)ROORZLQJ�WKH�VHFRQG�K\SRWKHVLV��LWDOLDH FRXOG�HLWKHU�EH�UHJDUGHG�DV�D�VXEVSHFLHV�RI� GRPHVWLFXV EDVHG�RQ�WKH� FRORXUDWLRQ� RI� WKH� FURZQ� IHDWKHUV� �%XUNKDUG� ������ DQG� JHQHWLF� VWXGLHV� �$OOHQGH� HW� DO�� ������� DQ�DOORVSHFLHV� IRUPLQJ�SDUW�RI� 3DVVHU >GRPHVWLFXV@��RU�D� UHFHQWO\�HYROYHG� IXOO� VSHFLHV��*HQHWLF� VWXGLHV� LQ� WKH�FRQWDFW�]RQH�EHWZHHQ�GRPHVWLFXV DQG�LWDOLDH VKRXOG�SURYLGH�WKH�DQVZHU�WR�WKDW�TXHVWLRQ��$OVR��WKHUH�ZRXOG�EH�ORFDO�K\EULGLVDWLRQ�ZLWK�H�J�� LWDOLDH u GRPHVWLFXV LQ�)UDQFH��/RFNOH\�������/RFNOH\�������%RQDFFRUVL�	�-RUGDQ� ������� LWDOLDH u KLVSDQLROHQVLV LQ� ,WDO\�� K\EULGV� RI� ERWK� W\SHV� LQ�$OJHULD�� 7XQLVLD� DQG�/LE\D�� DQG�GRPHVWLFXV u KLVSDQLROHQVLV LQ�0RURFFR�DQG�*UHHFH��7KH�JHRJUDSKLF�YDULDWLRQ�RI� WKH�SKHQRW\SH�³ LWDOLDH´��,WDO\��0DOWD��DQG�1�$IULFD��FRXOG�EH�FRQVLGHUHG�DV� VXEVSHFLILF�YDULDWLRQ�)LQDOO\��LW�VKRXOG�EH�QRWHG�WKDW�WKH�QDPH� LWDOLDH SUHGDWHV�KLVSDQLROHQVLV ������YHUVXV�������FI��%XUNKDUG��������,I�LWDOLDH DQG�KLVSDQROLHQVLV DUH�FRQVLGHUHG�WR�IRUP�D�VLQJOH�VSHFLHV��WKH�VFLHQWLILF�QDPH�RI�³6SDQLVK�6SDUURZ´�ZRXOG�EHFRPH�3DVVHU�LWDOLDH�KLVSDQLROHQVLV �DQG�3��L��WUDQVFDVSLFXV LQ�WKH�0LGGOH�(DVW��DQG�,WDOLDQ�6SDUURZ�ZRXOG�EHFRPH�3��L�� LWDOLDH��,I�ERWK�DUH�UHJDUGHG�DV�FRQVSHFLILF�� WKHQ�6SDQLVK�6SDUURZ�EHFRPHV�D�VXEVSHFLHV�RI�,WDOLDQ�6SDUURZ�¶
'��)XOJLRQH�DQG�0��0LORQH�FRPPHQWHG��µ7KH�,WDOLDQ�6SDUURZ�VKRZV�VRPH�PRUSKRORJLFDO�WUDLWV��SOXPDJH�FRORXUDWLRQ��RYHUODSSLQJ�WKRVH�RI�WZR�SDUDSDWULF�VSHFLHV�3��GRPHVWLFXV DQG�3��KLVSDQLROHQVLV��+RZHYHU��WKHUH�LV�HYLGHQFH�RI�LWV�VRXWKHUQ�GHULYDWLRQ��IURP�D�SXWDWLYH�DQFHVWUDO�IRUP�RI� 3��KLVSDQLROHQVLV����� 0RUSKRORJLFDO�DQDO\VHV�UHVXOWV�ZHUH�SUHVHQWHG�LQ�WKH 3URFHHGLQJV�RI�WKH�)LUVW�(XURSHDQ�2UQLWKRORJLFDO�&RQJUHVV��%RORJQD��,WDO\��KDYH�VKRZQ�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ� 3��GRPHVWLFXV DQG�3��KLVSDQLROHQVLV LQ�ZLQJ� OHQJWK�� WDUVXV� DQG�ELOO� UREXVWQHVV� LQGH[�DFFRUGLQJ� WR�$ORQVR� ��������%LOO�� WDUVXV�DQG�ZLQJ�RI� ,WDOLDQ�6SDUURZ� SRSXODWLRQV� VKRZ� LQWHUPHGLDWH� SKHQRW\SHV� DV� FRPSDUHG� WR� WKH� WZR� SDUDSDWULF� VSHFLHV�� 7KH� NP�GLVWDQFH� EHWZHHQ� ��� SRSXODWLRQV� H[DPLQHG� DORQJ� WKH� ,WDOLDQ� 3HQLQVXOD� LV� SRVLWLYHO\� FRUUHODWHG�ZLWK� HDFK�FRQVLGHUHG� YDULDEOH�� 7KH� FOLQDO� YDULDWLRQ� LQ� VRPH� PRUSKRPHWULF� FKDUDFWHULVWLFV� �ELOO� DQG� ZLQJ�� LV�GLVFRQQHFWHG� E\� D� VWURQJ� YDULDELOLW\� LQ� FRUUHVSRQGHQFH� RI� WKH� DOSLQH� K\EULGLVDWLRQ� DUHD�� ZKLOH� DOO� RWKHU�SRSXODWLRQV�IROORZ�D�FOLQH�WKDW�JUDGXDOO\�OHDGV�WR�WKH�SRSXODWLRQV�RI�3��KLVSDQLROHQVLV�����8VLQJ�JHQHWLF�PDUNHUV ���SRO\PRUSKLF�ORFL�RI�'1$�PLFURVDWHOOLWH��ZH�REVHUYHG�WKH�VDPH�FOLQDO�SDWWHUQ��DOWKRXJK� WKH� EUHDN� RI� WKH� QRUWK�ZDV� IRXQG� WR� KDYH� VKLIWHG� D� OLWWOH� VRXWK� �WR� OHYHO RI� WKH�3DGDQD�SODLQ�� DV�FRPSDUHG�WR�WKDW�REVHUYHG�ZLWK�PRUSKRORJLFDO�WUDLWV��7KLV�LV�SUREDEO\�GXH�WR�WKH�UHFHQW�DQWKURSL]DWLRQ�RI�WKH�DOSLQH�YDOOH\V�WKDW�DOORZ�D�3��GRPHVWLFXV DOOHOH�LQWURJUHVVLRQ��7KH�UHVXOWV�RI�WKH�JHQHWLF�FOLQH�DQDO\VHV�ZHUH�SUHVHQWHG� LQ� ����� DW� WKH� ,QWHUQDWLRQDO� 2UQLWKRORJLFDO� &RQJUHVV� �,2&�� LQ� %HLMLQJ�� &KLQD�� DQG� WKH\� DUH�FXUUHQWO\�FRQWDLQHG�LQ�D�SDSHU�LQ�SUHSDUDWLRQ�ZKLFK�ZLOO�EH�VHQW�WR�WKH�$(5&�7$&�VKRUWO\��,Q�WKH�OLJKW�RI�UHFHQW�JHQHWLF�UHVXOWV��ZH�EHOLHYH�WKDW�WKH�QRUWKHUQ�K\EULG LVDWLRQ�]RQH��ZLWK�3��GRPHVWLFXV��LV�D�WUXH�]RQH�RI�FRQWDFW�W\SLFDOO\�FKDUDFWHULVHG�E\�K\EULG�SRSXODWLRQV��7KLV�PD\�QRW�DSSO\�WR�WKH�VRXWKHUQ�FRQWDFW�]RQH�ZKHUH�RXU�ILUVW�UHVXOWV�VXJJHVW�WKDW�YDULDWLRQ�GHYHORSV�PRUH�JUDGXDOO\��:H�LJQRUH��KRZHYHU��ZKHWKHU�W KLV�LV�WKH�FDVH�LQ�WKH�HQWLUH�VRXWKHUQ�]RQH��DV�ZH�KDYH�RQO\�VDPSOHG�RQ�6LFLO\�ZLWKRXW�ILQGLQJ�K\EULG�SRSXODWLRQV��$W�WKLV�VWDJH��ZH�FDQQRW�H[FOXGH�WKDW�RWKHU�VRXWKHUQ�0HGLWHUUDQHDQ�LVODQGV�FRXOG�UHVHUYH�XV�VRPH�VXUSULVH��,Q�IDFW�WKH�XVH�RI�JHQHWLF�PDUNHUV FRQILUPV�WKLV�W\SH�RI�YDULDWLRQ��7KH�HYLGHQFH�IROORZLQJ�DFWXDO�JHQHWLF�DQDO\VHV�LV�LQ�FRQWUDVW�ZLWK�RXU�SUHOLPLQDU\�DVVHUWLRQ�LQ�WKH�DEVWUDFW�IRU�WKH�&KLQD�FRQJUHVV��,2&���LQ�ZKLFK�ZH�VSHDN�RI�WZR�]RQHV�RI�K\EULGLVDWLRQ������%HKDYLRXU������� ,Q� DQ� DQDO\VLV� RI� VRQJ�GLVSOD\ LQ� ,WDOLDQ�6SDUURZ�ZH�KDYH�XVHG� WKH�PDOH� WHUULWRULDO�PDUNHU� VRQJ�DV�GLVWLQFWLYH�GLVSOD\�EHWZHHQ�SRSXODWLRQV��XVLQJ�VSHFWURJUDP���%\�PXOWLYDULDWH�DQDO\VLV�ZH�KDYH�IRXQG�D�FOLQDO�YDULDWLRQ� IURP� 3�� KLVSDQLROHQVLV WR� SHQLQVXODU� ,WDOLDQ� 6SDUURZ�� 7KLV� SDWWHUQ� LV� EURNHQ� LQ� WKH�$OSV�ZKHUH�,WDOLDQ�6SDUURZ�SRSXODWLRQV��PRUSKRORJLFDOO\�VLPLODU�WR�,WDOLDQ�6SDUURZV��DQG�(XURSHDQ� 3��GRPHVWLFXV VKRZ�D� VLPLODU� VRQJ� VWUXFWXUH� �WKH� ILUVW� QRWH� IRUPLQJ� D� ³URXQGHG´� SHDN� QRW� H[FHHGLQJ� ����� +]� OLNH� LQ� 3��GRPHVWLFXV���6SHFWURJUDP�RI�&RUVLFDQ�VSDUURZV�UHVXOWV�GLIIHUHQW�IURP� 3��KLVSDQLROHQVLV¶�VRQJ��EXW�LW�VHHPV�VLPLODU�WR�WKDW�RI�VRPH�SHQLQVXODU�SRSXODWLRQV��,Q�IDFW�&RUVLFDQV¶�V\OODEOH�VKRZV�D�ILUVW�SHDN�FKDUDFWHULVHG�E\�
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D�GLVWRUWLRQ�DEVHQW� LQ�3��KLVSDQLROHQVLV��PRUHRYHU�� WKH� WKLUG�SHDN�ZKLFK� LQ� 3��KLVSDQLROHQVLV KDV� WKH�VDPH�IUHTXHQF\� DV� WKH� ILUVW�� LV�PXFK� ORZHU� LQ� WKH�&RUVLFDQ� SRSXODWLRQ��7KHVH� WZR� WUDLWV� DUH� SUHVHQW� LQ� D� ORW� RI�SHQLQVXODU�SRSXODWLRQV�OLNH�LQ�7XVFDQ\��&DPSDQLD�DQG�&DODEULD��)XOJLRQH�HW�DO��������������5HJDUGLQJ�WKH�ELRORJ\�RI�UHSURGXFWLRQ��LW�LV�LQWHUHVWLQJ�WR�QRWLFH�WKDW��D��3��GRPHVWLFXV EDVLFDOO\�KDV�D�VLQJOH�EUHHGLQJ�SHULRG�HDFK�\HDU��E� 3��KLVSDQLROHQVLV VKRZV�FRQVLGHUDEOH�YDULDWLRQ�WKURXJKRXW�LWV�UDQJH��VHH�6XPPHUV �6PLWK��������EXW�PRUH�VRXWKHUQ� SRSXODWLRQV� �&DSH� 9HUGHV�� VKRZ� WZR� GLVWLQFW� EUHHGLQJ� SHULRGV�� IURP� $SULO� WR� 0D\� DQG� IURP�6HSWHPEHU�WR�-DQXDU\��.HXOHPDQV�������%RXUQH�������%DQQHUPDQ�	�%DQQHUPDQ��������2XU�UHVXOWV��IURP�,WDOLDQ�6SDUURZV�XQGHUOLQH� D� FOHDU� UHVXPSWLRQ�RI� WKH� UHSURGX FWLYH�DFWLYLW\� LPPHGLDWHO\�DIWHU� WKH�DXWXPQDO�UHIUDFWRU\�SHULRG��7KH� WHVWLV�DFWLYLW\�GXULQJ� WKH�SHULRG�1RYHPEHU �'HFHPEHU�VKRZV�D�FRQVLVWHQW�JURZWK�RI�PDVV�DQG�D�SURGXFWLRQ�RI�VSHUPDWR]RD��HYHQ�LI�WKH\�DSSHDU�WR�EH�DGKHUHG�WR�WKH�ZDOO�RI�WKH�WXEXOHV�LQ�PHVV \�ZD\� �FRPSDUHG�ZLWK� WKH� RUGHUO\� GLVSRVLWLRQ � DUUD\HG� VKRZQ�GXULQJ� WKH� VSULQJ� UHSURGXFWLYH� SHULRG���6XFK�JDPHWRJHQHVLV�ZLOO�UHYHDO�DERUWLYH�DQG�WKH�63=�DUH�PRVW�SUREDEO\�UHDEVRUEHG�E\�WKH�WHVWLV�WLVVXH�VR�WKDW�LQ�WKH�IROORZLQJ�SHULRG��)HEUXDU\��LW�DSSHDUV� DV�LI�LQ�D�VWDWH�RI�UHVW��7KH�UHVXOWV�UHJDUGLQJ�WKLV�WUDLW�DUH�FRQWDLQHG�LQ�DQ�DUWLFOH�LQ�SUHSDUDWLRQ�WKDW�,�ZLOO�VHQG�VKRUWO\�WR�WKH�$(5&�7$&�DQG�LQ�)XOJLRQH�HW�DO������������� &KURPRVRPHV0RUSKRORJLFDOO\�� WKH� FKURPRVRPH� VHW�RI� 3�� LWDOLDH GLIIHUV� IURP� WKDW�RI�3��GRPHVWLFXV LQ� FKURPRVRPH�:��ZKLFK�LV�DFURFHQWULF�LQ�WKH�IRUPHU�DQG�VXEPHWDFHQWULF�LQ�WKH�ODWWHU�� 3��KLVSDQLROHQVLV VKRZV�DQ�DFURFHQWULF�FKURPRVRPH�:�PRUSKRORJ\��$�FRPSDULVRQ�RI�WKH�&�EDQGLQJ�SDWWHUQV�EHWZHHQ�3��LWDOLDH DQG�3�GRPHVWLFXVUHYHDOHG�RWKHU�UHPDUNDEOH�GLIIHUHQFHV��,Q�IDFW��WKH�VKRUW�DUPV�RI�WKH�HLJKWK�SDLU�RI�DXWRVRPHV�DUH�HXFKURPDWLF�LQ� 3�� LWDOLDH EXW� HQWLUHO\� KHWHURFKURPDWLF� LQ� 3�� GRPHVWLFXV�� 7KH� LQYROYHPHQW� RI� VLPSOH� FKURPRVRPDO�UHDUUDQJHPHQW�VXFK�DV�LQYHUVLRQ��IXVLRQ�DQG�WUDQVORFDWLRQ PXVW�EH�UXOHG�RXW��VLQFH�WKH�PRUSKRORJ\�RI�WKHVH�DQG�RWKHU�DXWRVRPHV�UHPDLQV�XQFKDQJHG��7KH�FRPSDULVRQ�RI�WKH�&�EDQGLQJ�SDWWHUQV�EHWZHHQ� 3��GRPHVWLFXVDQG�3��LWDOLDH DOVR�GLVSOD\HG�D�GLIIHUHQFH�LQ�FKURPRVRPH�=��LQ�SDUWLFXODU�LQ�WKH�ORFDWLRQ�RI�D�KHWHURFKU RPDWLF�SHULWHORPHULF� EDQG�� ZKLFK� LV� RQ� WKH� VKRUW� DUP� LQ� 3�� LWDOLDH DQG� RQ� WKH� ORQJ� DUP� LQ� 3�� GRPHVWLFXV�� 7KH�VLPSOHVW�PHFKDQLVP� WKDW�PLJKW� EH� DUJXHG� IRU� VXFK� D� GLIIHUHQFH� LV� D�SHULFHQWULF� LQYHUVLRQ� �)XOJLRQH�HW� DO������D���7KH�ODVW�WZR�DVSHFWV��FRPELQHG�WR�WKH�IDFW�WKDW�WKH�,WDOLDQ�SRSXODWLRQV�VKRZ�D�JHQHWLF�GLVWDQFH�RYHU������1HL�GLVWDQFH�LQ�)XOJLRQH�HW�DO��������FRPSDULQJ�LW�ZLWK�WKH�WZR�SDUDSDWULF�VSHFLHV��DQG�WKH�SDWWHUQ�RI�WKH�UDQJH�RI�3�� LWDOLDH UHJDUGLQJ� WR� 3�� KLVSDQLROHQVLV�� LQGXFHV� XV� WR� FRQVLGHU� 3�� LWDOLDH D� ³JRRG� VSHFLHV´� VXIILFLHQWO\�GLVWLQFW� IURP�3�� KLVSDQLROHQVLV IURP�ZKLFK� LW�ZRXOG� KDYH� RULJLQDWHG�� 3DUDGR[LFDOO\�� LI�ZH� KHOG� 3�� LWDOLDHGHULYHG�IURP�3��GRPHVWLFXV��ZH�FRXOG�QRW�VSHDN�RI�³JRRG�VSHFLHV´�JLYHQ�WKH�FRQWLJXLW\�RI�WKH�UDQJHV��7KH�VRXWKHUQ�LVODQGV�RI�WKH�,WDOLDQ�3HQLQVXOD�GHVHUYH�D�VHSDUDWH�WUHDWPHQW��6LFLOLDQ�ELUGV��RI�ZKLFK�ZH�H[DPLQHG�D�IHZ� VDPSOHV� IURP� 3DOHUPR�� VKRZ� D� VWURQJ� VLPLODULW\� WR� 3�� KLVSDQLROHQVLV DQG� FRXOG� EH� FRQVLGHUHG� DV�VXEVSHFLHV�3��K��LWDOLDH�¶
6R�WKHUH�DUH�WZR�FRQIOLFWLQJ�SURSRVDOV�RQ�,WDOLDQ�6SDUURZ��7KHUH�LV�D�SURSRVDO�EDFNHG�E\�&$)�WR�WUHDW�,WDOLDQ�6SDUURZ�DV�D�VXEVSHFLHV�RI�+RXVH�6SDUURZ�DQG�D�SURSRVDO�E\�VHYHUDO� ,WDOLDQ�RUQLWKRORJLVWV�WR�WUHDW�,WDOLDQ�6SDUURZ�DV� D� IXOO� VSHFLHV��7KH�$(5&�7$&� LV� DZDLWLQJ� WKH�SXEOL FDWLRQ�RI� WKH� UHVXOWV�RI�RQJRLQJ� UHVHDUFK�EHIRUH�LW�FDQ�PDNH�D�GHFLVLRQ�
3DOH�5RFNILQFK 3HWURQLD�EUDFK\GDFW\OD VXJJHVWHG�WR�EHFRPH�&DUSRVSL]D�EUDFK\GDFW\OD&61$ 1R� ORQJHU� WKRXJKW� WR�EH� FORVHO\� UHODWHG� WR�5RFN�6SDUURZ� 3HWURQLD�SHWURQLD �DQG�PD\�SRVVLEO\�EHPRUH�FORVHO\�UHODWHG�WR�WKH�)ULQJLOOLGDH�WKDQ�WKH�3DVVHULGDH���VR�QRZ�XVXDOO\�SODFHG�LQ�WKH�PRQRW\SLF�JHQXV�&DUSRVSL]D �%HDPDQ�	�0DGJH��������7KLV�WUHDWPHQW�KLJKOLJKWV�WKLV�UDWKHU�XQLTXH�ELUG�DQG�WKH�GLIILFXOWLHV�VXUURXQGLQJ� LWV�FODVVLILFDWLRQ��0DNHV�D�VSDUURZ�OLNH�ZRYHQ�FXS�QHVW� LQ�GHQVH�VFUXE�� LQ�FRQWUDVW� WR� 3DVVHU��*\PQRULV��DQG�3HWURQLD��DQG�WKLV��WRJHWKHU�ZLWK�WKH�FRORXU�RI�WKH�HJJV�DQG�VRPH�SHFXOLDULWLHV�LQ�YRLFH�DQG�EHKDYLRXU��SRLQWV�WR�FDUGXHOLQH�UHODWLRQVKLSV�UDWKHU�WKDQ�WR�D�SRVLWLRQ�LQ�WKH�VSDUU RZ�IDPLO\��5RVHODDU��������:LWKRXW�D�SK\ORJHQHWLF�IUDPHZRUN DQG�SHHU�UHYLHZHG�SXEOLFDWLRQV��WKLV�SURSRVDO�LV�UHWDLQHG�LQ�WKH�SHQGLQJ�FDWHJRU\��%285&�76& &$) &61$ $�-��+HOELJ 67&�� $ $
&KHVWQXW�VKRXOGHUHG�6SDUURZ 3HWURQLD�[DQWKRFROOLV VXJJHVWHG�WR�EHFRPH�*\PQRULV�[DQWKRFROOLV
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&61$ 1RW�QRZ�WKRXJKW�WR�EH�FORVHO\�UHODWHG�WR�5RFN�6SDUURZ� 3HWURQLD�SHWURQLD DQG�VR�SODFHG�LQ�WKH�JHQXV�*\PQRULV �5RVHODDU�������%HDPDQ�	�0DGJH��������5HJDUGHG�DV�3HWURQLD�[DQWKRFROOLV E\�H�J��&,1)2�������&OHPHQWV���WK���WK�HGLWLRQ���6LEOH\�	�0RQURH��������������DQG�%:3��&KHVWQXW �VKRXOGHUHG�6SDUURZ�DQG�LWV�WKUHH�$IURWURSLFDO�UHODWLYHV�GLIIHU�PDUNHGO\�IURP�5RFN�6SDUURZ�LQ�SOXPDJH��VWUXFWXUH��KDELWDW�DQG�EHKDYLRXU��ZDUUDQWLQJ� UHFRJQLWLRQ� RI� D� VHSDUDWH� JHQXV� *\PQRULV �5RVHODDU� ������ 7KH�&$)� DFFHSWV� WKDW� LW� LV� QRW� D�3HWURQLD�� EXW� QHHGV� PRUH� LQIRUPDWLRQ� RQ� LWV� SODFHPHQW� LQ� *\PQRULV�� $V� WKLV� SURSRVDO� LV� ODFNLQJ� ERWK� D�SK\ORJHQHWLF�IUDPHZRUN DQG�SHHU�UHYLHZHG�SXEOLFDWLRQV��LW�LV�SURYLVLRQDOO\�UHWDLQHG�LQ�WKH�SHQGLQJ�FDWHJRU\��7KH� $(5&� 7$&� LV� ZHOO� DZDUH�� KRZHYHU�� WKDW� WKH� SRVLWLRQ� RI� 3DOH� 5RFNILQFK� DQG� &KHVWQXW �VKRXOGHUHG�6SDUURZ� LQ�3HWURQLD LV� QR� ORQJHU� FRQVLGHUHG� YDOLG� E\�PDQ\�REVHUYHUV��7KHVH� VSHFLHV� FHUWDLQO\� ORRN� YHU\�GLIIHUHQW�LQ�WKH�ILHOG�%285&�76& &$) &61$ $�-��+HOELJ 67&�� 3 $
,QGLDQ�6LOYHUELOO�(XRGLFH�PDODEDULFD VXJJHVWHG�WR�EHFRPH /RQFKXUD�PDODEDULFDDQG�$IULFDQ�6LOYHUELOO�(XRGLFH�FDQWDQV�FDQWDQV�VXJJHVWHG�WR�EHFRPH /RQFKXUD�FDQWDQV�FDQWDQV&61$ 'HODFRXU��������JDYH�D�FRPSUHKHQVLYH�UHYLHZ�RI�WKH�WD[RQRP\�RI�PXQLDV��LQFOXGLQ J�WKH�VLOYHUELOOV���+H�FRQVLGHUHG�WKHUH�WR�EH�WKUHH�VXEJHQHUD��3DGGD ZKLFK�HPEUDFHG�WKH�-DYD�DQG�7LPRU�6SDUURZV�� $PDGLQD��&XW�WKURDW�DQG�5HG�KHDGHG�)LQFK��QRZ�UHJDUGHG�XQLYHUVDOO\�DV�IDOOLQJ�ZLWKLQ�WKH�(VWULOGLGDH��DQG� /RQFKXUDZKLFK�FRQWDLQHG�DOO�WKH�PXQLDV��GLYLGHG�LQWR�IRXU�VXEJHQHUD��+HWHURPXQLD��(XRGLFH��/RQFKXUD DQG�0XQLD���6XEVHTXHQWO\�:ROWHUV� ��������6WHLQHU��������DQG�*XWWLQJHU��������������JDYH�IXUWKHU�FRQFOXVLRQV��9RRXV������F��DQG�VRPH�RWKHU�DXWKRUV�SODFHG�,QGLDQ�DQG�$IULFDQ�6LOYHUELOOV�LQ�WKH�J HQXV�(XRGLFH��FRPSULVLQJ�WKH�$IULFDQ� VSHFLHV�� DOO� WKUHH� VLOYHUELOOV� DQG� WKH� 0DGDJDVFDU� 0XQLD�� *RRGZLQ� ������� PHUJHG� 3DGGD ZLWK�/RQFKXUD�� 6LEOH\� 	� 0RQURH� ������� UHFRJQLVHG� +HWHURPXQLD �3LFWRUHOOD� 0DQQLNLQ��� /HPXUHVWKHV�0DGDJDVFDU�0DQQLNLQ��DQG�3DGGD LQ�DGGLWLRQ�WR�/RQFKXUD��&OHPHQW�HW�DO���������DQG�5HVWDOO��������IRXQG�QR�JRRG� UHDVRQV� WR� VXEGLYLGH� /RQFKXUD�� ,QGLDQ�DQG�$IULFDQ�6LOYHUELOO� DUH�YHU\�VLPLODU� VSHFLHV��ZKLFK� OHG�'HODFRXU��������WR�V\QRQ\PLVH�WKHP��+DUULVRQ���������KRZHYHU��IRXQG�WKDW�WKH�FDOO�QRW HV�DUH�VLPLODU��EXW�WKH�VRQJV� DUH� GLVWLQFWO\� GLIIHUHQW� LQ� IRUP�� DOWKRXJK� WKH\� DSSHDU� WR� VKDUH� D� FRPPRQ� EDVLF� SDWWHUQ�� 7KH� WZR�VLOYHUELOOV�DUH�V\PSDWULF�LQ�WKH�VRXWK�RI�WKH�$UDELDQ�3HQLQVXOD�DQG�WKHUH�LV�QR�UHFRUG�RI�QDWXUDO�K\EULGLVDWLRQ��5HVWDOO��������IRXQG�WKDW�WKH�VSHFLHV�HYLQFH�SUHIHUHQFH�IRU�LWV�RZQ�NLQG�LQ�FDSWLYLW\��.DNL]DZD�	�:DWDGD��������FRQILUPHG�WKH�VSHFLILF�VWDWXV�RI�WKHVH�VLOYHUELOOV�E\�PHDQV�RI�SURWHLQ�HOHFWURSKRUHVLV��3� �$��&URFKHW�FRPPHQWHG�� µ)URP�ZKDW�,�XQGHUVWDQG�IURP�WKH�KLVWRULFDO�UHYL HZ�E\�5HVWDOO��������� WKHUH�LV�QR�FRQYLQFLQJ�HYLGHQFH�HLWKHU�IRU�VSOLWWLQJ�(XRGLFH IURP�/RQFKXUD RU�IRU�PHUJLQJ�WKH�WZR�JHQHUD��,I�VR��,�EHOLHYH�ZH�VKRXOG�DGRSW�WKH�³OXPSLQJ´�RSWLRQ��,Q�JHQHUDO��D�JHQXV�QDPH�VKRXOG�QRW�EH�XVHG�XQOHVV�WKHUH�LV�JRRG�HYLGHQFH WKDW�LW�LV�MXVWLILHG��)XUWKHUPRUH��WKH�$28�XVHV�/RQFKXUD�¶��5HVWDOO�������%285&�76& &$) &61$ $�-��+HOELJ 67&�� $ $
x &RPPRQ�5HGSROO &DUGXHOLV�IODPPHD��SRO\W\SLF��&��I��IODPPHD��URVWUDWD�x /HVVHU�5HGSROO &DUGXHOLV�FDEDUHW��PRQRW\SLF�SURSRVHG�E\�2WWYDOO HW�DO���������WR�EH�OXPSHG67& $Q� DSSUDLVDO� RI� WKH� UHDVRQV� WR� VHSDUDWH� WKHVH� WZR� WD[D� RQ� WKH� EDVLV� RI� GLIIHUHQFHV� LQ�PRUSKRORJ\��YRFDOLVDWLRQV��DQG�EHKDYLRXU��DQG�V\PSDWULF�EUHHGLQJ�RI�WKH�WZR�IRUPV�LQ�6�1RUZD\�LQ������ZDV�SXEOLVKHG�E\�.QR[�HW�DO��������� LQ�WKH�-XQH�LVVXH�RI�%ULWLVK�%LUGV��,Q�6HSWHPEHU�������KRZHYHU��LW�EHFDPH�FOHDU�WKDW�VHYHUDO�$(5&�FRXQWULHV�EHOLHYHG�WKDW�WKH�VSOLW�RI�WKH�UHGSROO�FRPSOH[�LQWR� &��IODPPHD DQG�&��FDEDUHW ZDV�SUHPDWXUH� DQG� LQ� WKH� PLQXWHV� RI� WKH� �WK� &RQIHUHQFH� RI� WKH� $(5&� DW� +HO� 3HQLQVXOD�� 3RODQG��KWWS���ZZZ�DHUF�EH�+HOB�����KWP��WKH�$(5&�7$&�ZDV�DVNHG�WR�DGG�µQHZ��XQSXEOLVKHG�VFLHQWLILF�HYLGHQFH�IURP� 3RODQG�� 6ZLW]HUODQG�� )LQODQG� DQG� 6ZHGHQ¶� WR� WKH� UHGSROO� ILOH� IRU� UHFRQVLGHUDWLRQ � $W� OHDVW� )LQODQG��3RODQG�DQG�6ZHGHQ�GLG�QRW�DFFHSW� WKH�VSOLW�RQ� WKHLU�QDWLRQDO� OLVWV��1H[W�� WKH�GHFLVLRQ�ZDV�DFFHSWHG� LQ� WKH�7D[RQRPLF�UHFRPPHQGDWLRQV�IRU�(XURSHDQ�ELUGV E\�6DQJVWHU�HW�DO�������D���S������LQ�WKH�-DQXDU\�LVVXH�RI�,ELV��7KH�ILUVW�$(5&�UHSRUW�ZDV�DOUHDG\�DFFHSWHG�E\� ,ELV DW�WKH�WLPH�RI�WKH�PHHWLQJ��(DUOLHU��WKH�&61$�KDG�DGYRFDWHG�D�36&�VSOLW� LQ�'XWFK�%LUGLQJ �6DQJVWHU�HW�DO��������DQG� LQ�$XJXVW������ WKH�VSOLW�E\�WKH�$(5&�7$&� ZDV� DQQRXQFHG� LQ� D� SUHVV� UHOHDVH� ZLWKRXW� VXEVWDQWLDWLQJ� WKH� GHFLVLR Q� �>0DUU@� ������� 7KH� VSOLW� RI�&RPPRQ�DQG�/HVVHU�5HGSROO�ZDV�DOVR�IRUPDOO\�DFFHSWHG�LQ�WKH���WK�UHSRUW�RI�WKH�%285&� �2FWREHU�������,ELV ��������������DQG�E\� WKH�$28��%DQNV�HW�DO���������7KH�SURSRVDO�E\�.QR[�HW�DO�� �������ZDV�PDLQO\�EDVHG�RQ�WKHLU�LQWHUSUHWDWLRQ�RI�D�SDSHU�E\�/LIMHOG�	�%MHUNH���������JRLQJ�IXUWKHU�WKDQ�WKH�RQH�LQ�WKH�RULJLQDO�SDSHU��7KH�ILUVW�DXWKRU�RI�/LIMHOG�	�%MHUNH���������-��/LIMHOG��LQ�OLWW�����0D\��������KRZHYHU��DJUHHV�ZLWK�WKH�
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QHZ�$(5&�7$&�DQG�H[SODLQV�ZK\��µ ,�IXOO\�DJUHH�WKDW�WKH�VSOLW�VHHPV�SUHPDWXUH��,�IHHO�VRPHZKDW�UHVSRQVLEOH�IRU�WKLV��GXH�WR�P\�SDSHU�RQ�DVVRUWDWLYH�SDLULQJ�E\� FDEDUHW DQG�IODPPHD LQ�WKH�1RUZHJLDQ�MRXUQDO�&LQFOXV LQ������>/LIMHOG�	�%MHUNH�����@��+RZHYHU�� LW�ZDV�EDVHG�RQ�D�YHU\�VPDOO�VDPSOH��DQG� LW�VHHPV�WKDW�WKHUH DUH�LQWHUPHGLDWHV�LQ�ERWK�WKH�DOSLQH�DQG�FRDVWDO�SRSXODWLRQV�LQ�1RUZD\��PDNLQJ�WKH�VLWXDWLRQ�PRUH�FRPSOH[�WKDQ�,�ILUVW�DQWLFLSDWHG��7KH�VLWXDWLRQ�LV�WKHUHIRUH�IDU�IURP�FOHDU��,�KDYH�WDNHQ�RQ�D�3K'�VWXGHQW�QRZ��DQG�RYHU�WKH�QH[W� WKUHH� \HDUV� VKH� ZLOO� ORRN� IRU� GLDJQRVWLF� PDUNHUV�� XVLQJ� $)/3� DQG� PLFURVDWHOOLWHV� RI� FDEDUHW DQG�IODPPHD��DV�ZHOO�DV�KRUQHPDQQL��,�DP�QRW�FRQILGHQW�ZH�ZLOO�ILQG�DQ\�FOHDU�GLIIHUHQWLDWLRQ�EHWZHHQ�WKH�IRUPHU�WZR��*LYHQ�WKH�FXUUHQW�VWURQJ�UHVHDUFK�LQWHUHVW�LQ�WKLV�LVVXH�,�WKLQN�LW�LV�TX LWH�VHQVLEOH�WR�DZDLW�IXUWKHU�UHVXOWV�EHIRUH�PDNLQJ� DQ\� FKDQJHV� LQ� WKH� WD[RQRP\��7KH� VHFRQG� DXWKRU� RI� WKH� SDSHU��%��%MHUNH�� LV�P\�PXVHXP�WHFKQLFLDQ��+H�PD\�QRW�KDYH�DQ\�VWURQJ�RSLQLRQV�LQ�WKLV�PDWWHU��+H�FROOHFWHG�WKH�ELUGV�GHVFULEHG�LQ�RXU������SDSHU��2WKHUZLVH��KH�KDVQ¶W�ZRUNHG�PXFK�RQ�WKLV�LVVXH�¶�2WWYDOO�HW�DO���������± DPRQJ�RWKHUV�FR�DXWKRUHG�E\�-�� /LIMHOG� ± DQG� LPSRUWDQW� QHZ� LQIRUPDWLRQ� VLQFH� WKH� SXEOLFDWLRQ� RI�.QR[� HW� DO�� ������� IRXQG�QR� JHQHWLF�GLIIHUHQWLDWLRQ� EHWZHHQ� IODPPHD DQG� FDEDUHW�� 7KH� ODFN� RI� JHQHWLF� GLIIHUHQWLDWLRQ� DPRQJ� WKH� SKHQRW\SLF�UHGSROO�IRUPV�FRXOG�HLWKHU�EH�WKH�UHVXOW�RI�KLJK�SUHVHQW �GD\�JHQH�IORZ�RU�PRUSK�GLIIHUHQWLDWLRQ�IROORZLQJ�D�UDSLG�DQG�UHFHQW�H[SDQVLRQ��$FFRUGLQJ�WR�WKH�*XLGHOLQHV PROHFXODU�GLYHUJHQFH�LV�QRW�D�FKDUDFWHU��D�S DUWLFXODU�VHTXHQFH�LV��EXW�VHTXHQFH�GLYHUJHQFH�HVWLPDWHV�FDQ�EH�XVHG�DV�DQ�REMHFWLYH�PHDVXUH�RI�RYHUDOO�GLYHUJHQFH�LQ�FRPSDUDWLYH�DQDO\VLV�DQG�JLYHV�D�µURXJK�LQGLFDWLRQ�RI�KRZ�OLNHO\�LW�LV�WKDW�UHSURGXFWLYH�LQFRPSDWLELOLWLHV�KDYH�HYROYHG� EHWZHHQ� WZR� WD[D�¶ 3��$�� &URFKHW� FRPPHQWHG�� µ7R� ³RYHUFRPH´� WKH� JHQHWLF� UHVXOWV� �ZKLFK� VKRZ�HLWKHU�RQJRLQJ�JHQH�IORZ�RU�YHU\�UHFHQW�LVRODWLRQ��LQ�WKH� ODVW��� ��� \HDUV��VWURQJ�DUJXPHQWV�RI�UHSURGXFWLYH�LVRODWLRQ� ZRXOG� EH� QHHGHG�� 7KHVH� DUJXPHQWV� DUH� QRW� DYDLODEOH�� 6R� WKHUH� LV QRWKLQJ� VWURQJ� HQRXJK� WR�GHPRQVWUDWH�WKDW�WKH�JHQHWLF�KRPRJHQHLW\�RI� FDEDUHW DQG�IODPPHD UHVXOWV�IURP�D�YHU\�UHFHQW�VHSDUDWLRQ�DQG�WKDW� WKH� VSHFLHV� KDYH� HYROYHG� VRPH�PHFKDQLVPV�RI� UHSURGXFWLYH� LVRODWLRQ� VWURQJ� HQRXJK� WR� SUHYHQW� WKHP�IURP�LQWHUEUHHGLQJ�QRZ DQG�WR�NHHS�WKHP�DSDUW�LI�WKH\�PHHW�¶�7KH�ODVW�VHQWHQFH�RI�2WWYDOO�HW�DO���������LV�� µZHUHFRPPHQG�WKDW�WKH�WZR�WD[D�VKRXOG�EH�WUHDWHG�DV�VXEVSHFLHV�¶� 6��%HQVFK��LQ�OLWW���GLG�D�SUHOLPLQDU\�WHVW�RQ�FDEDUHW DQG�IODPPHD XVLQJ�$)/3�DQG�WKHUH�ZDV�QR�GHWHFWDEO H�GLIIHUHQFH��VXSSRUWLQJ�WKH�PW'1$�DQDO\VLV��7��$DOWR��$��/LQGKROP�DQG�0��3XWNRQHQ�DUH�VWXG\LQJ� FDEDUHW��IODPPHD DQG�H[LOLSHV LQ�)LQODQG��$��/LQGKROP�FRPPHQWHG�� µ:H� KDYH� VWXGLHG� WKH� SUREOHP� EXW� VRPH� GLIILFXOWLHV� DUH� UHPDLQLQJ�� ,Q� WKH�*XLGHOLQHV��PXFK�LPSRUWDQFH� LV� ODLG� RQ� WKH� LQWHUJUDGDWLRQ� ]RQHV�� WKHLU� VWDELOLW\� DQG�ZLGWK�� ,� WKLQN� WKDW� ,� KDYH� VHHQ� VHYHUDO�LQWHUPHGLDWH� UHGSROOV�EXW� LW� LV�YHU\�KDUG� WR�SURYH� D�ELUG� WR EH�DQ� LQWHUPHGLDWH��VWDWLVWLFDOO\�RU�RWKHUZLVH�� ,�FRXOG�HDVLO\�VKRZ�WKDW�WKHUH�LV�D�FOLQH�LQ )LQQLVK�QRQ�EUHHGLQJ�ELUGV�IURP�VPDOO�EURZQ�WKURXJK�PHGLXP�VL]HG�JUH\LVK�EURZQ�WR�ODUJHU�JUH\LVK�ELUGV��FRUUHVSRQGLQJ�WR� FDEDUHW�� IODPPHD�� H[LOLSHV���%XW�LW�LV�QRW�VR�HDV\�WR� VKRZ� WKDW� WKLV� FOLQH� LV� HYHQ��JHQHWLFDOO\� WUXH� DQG�QRW�RQO\�FDXVHG�E\� LQGLYLGX DO�YDULDWLRQ�RI� WKH� WD[D�� ,�VWXGLHG�D�VPDOOLVK�VDPSOH��DERXW�����RI�%ULWLVK� FDEDUHW VNLQV�DQG�WKH\�ZHUH�TXLWH�FRQVLVWHQW��VPDOOLVK�DQG�EURZQLVK��,Q�)LQODQG��LW�LV�PXFK�PRUH�GLIILFXOW�WR�FODVVLI\�DOO�WKH�ELUGV�¶� 7KHUH�LV�DOVR�RQJRLQJ�UHVHDUFK�RQ�FDEDUHW LQ�1RUZD\��6ZHGHQ��DQG�3RODQG��7��6WDZDUF]\F��SHUV��FRPP����7KH�FRQWDFW�]RQH�EHWZHHQ� IODPPHDDQG�FDEDUHW QRZ�H[WHQGV�WR�3RODQG��DQ�LPSRUWDQW�UHDVRQ�QRW�WR�IRFXV�RQ�WKH�1RUZHJLDQ�VLWXDWLRQ�RQO\��6R�IDU��5HGSROO�KDV�EHHQ�FRQVLGHUHG�DV�D�EUHHGLQJ�VSHFLHV�LQ�3ROD QG�H[FOXVLYHO\�LQ�WKH�7DWUD�DQG�6XGHWH�PRXQWDLQV��7KH�ILUVW�SRVVLEOH�EUHHGLQJ�UHFRUGV�RI�5HGSROOV� LQ�QRUWKHUQ�3RODQG�ZHUH�QRWHG� LQ������DW�-DVWDUQLD�DQG�LQ������QHDU�0LHU]HMD�6DUEVND�EDU��$�VWXG\�E\�6LNRUD��������LQGLFDWHV�WKH�SUHVHQFH�RI�D�ODUJH�DQG�SHUPD QHQW�EUHHGLQJ�SRSXODWLRQ�RQ�WKH�%DOWLF�FRDVW��$W�SUHVHQW�LW�LV�XQNQRZQ�ZKLFK�WD[D�DUH�EUHHGLQJ�RQ�WKH�3ROLVK�FRDVW�DQG� WKLV� UHTXLUHV�IXUWKHU�UHVHDUFK�� ,W�PD\�EH�ZLVH��KRZHYHU�� WR�DZDLW�PRUH� LQIRUPDWLRQ�RQ�WKH�EUHHGLQJ�RI�5HGSROOV�RQ� WKH�QRUWKHUQ�%DOWLF� FRDVW�RI�3RODQG�EHIRUH� VSOLWWLQJ� IODPPHD DQG� FDEDUHW �ERWK� IODPPHD DQG�FDEDUHW KDYH�EHHQ�REVHUYHG�DW�+HO�3HQLQVXOD��GXULQJ� WKH�6HSWHPEHU������$(5&�PHHWLQJ�DQG�EUHHGLQJ� LV�OLNHO\�WR�EH�V\PSDWULF���$W�)DOVWHUER�ULQJLQJ�VWDWLRQ��DQ�LQFUHDVLQJ�DPRXQW�RI�LQGLYLGXD OV�GLIILFXOW�WR�DVVLJQ�WR�RQH�WD[RQ�RU�WKH�RWKHU�LV�UHSRUWHG��H�J�� ����LQ ������UHSRUWHG�DQHFGRWDOO\�E\�:LUGKHLP������DQG�1LOVVRQ��������7KH�LQFUHDVLQJ�RFFXUUHQFH�LQ�)HQQRVFDQGLD�RI�VXFK�ELUGV�VKRXOG�EH�IXUWKHU�VWXGLHG��QRWLFH��KRZHYHU�WKDW� VRPH� LQWHUPHGLDWH� LQGLYLGXDOV� ± SUHVXPHG� WR� EH� K\EULGV� � DUH QRW� SRVVLEOH� WR� LGHQWLI\� HLWKHU� ZKHQ�KDQGOLQJ� WKH� ELUG� RU� LQ� WKH� ODERUDWRU\�� 6LPLODUO\�� WKH� UHODWLRQVKLS� EHWZHHQ�$UFWLF�5HGSROO� &�� KRUQHPDQQL�H[LOLSHV DQG�&RPPRQ�5HGSROO�&��I�� IODPPHD�VKRXOG�EH�IXUWKHU�VWXGLHG� �6HXWLQ�HW�DO��������0��3XWNRQHQ�LV�FXUUHQWO\� LQYHVWLJDWLQJ� JHQHWLF� GLIIHUHQFHV� EHWZHHQ� &RPPRQ� DQG� $UFWLF� 5HGSROOV��� EXW� IRU� UHDVRQV� RI�VWDELOLW\� QR� FKDQJH� LV� SURSRVHG� IRU� WKLV� SDLU� XQWLO� QHZ� DQG� FRQFOXVLYH� HYLGHQFH� LV� SXEOLVKHG�� 5HGSROO�WD[RQRP\� LQ� JHQHUDO� QHHGV�PRUH� UHVHDUFK� >H�J�� FRPPHQWV� RQ�5HGSROO� &�� IODPPHD DQG�$UFWLF�5HGSROO�&��KRUQHPDQQL LQ�%285&��������DQG�%285&�������@��SDUWLFXODUO\� WKH� WD[RQRPLF�SRVLWLRQ�RI� &�� I� URVWUDWDDQG�µLVODQGLFD¶�LV�LQVXIILFLHQWO\�VWXGLHG��%RWK�67&�DQG�&$)�SURSRVH�WR�NHHS FDEDUHW DQG�IODPPHD OXPSHG�XQWLO� WKHUH�LV�PRUH�FRQYLQFLQJ�HYLGHQFH�IRU�VSOLWWLQJ�DQG�UHTXHVW�WR�NHHS�WKH�9RRXV�OLVW�DV�VWDWXV�TXR��7KH�7$&�UHFRPPHQGV�WKDW�LQGLYLGXDO�FRXQWULHV�VKRXOG�QRW�PDNH�DQ\�FKDQJH�LQ�WKHLU�OLVW�FRQFHUQLQJ�UHGSROOV�DV�
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ORQJ� DV� WKH� FDVH� LV� SHQGLQJ�� ,Q� WKH� FDVH� RI� ERWK� UHMHFWHG� DQG� SHQGLQJ� SURSRVDOV�� WKH� VWDWXV� TXR� LV�9RRXV������F��IRU�VSHFLHV�DQG�%:3�IRU�VXEVSHFLHV�%285&�76& &$) &61$ $�-��+HOELJ 67&$ $
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