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� ,,��5HFHQW�7R[LFLW\�6WXGLHV�,QFOXGLQJ�RQ�WKH�3URPRWLRQ�RI�&DQFHU��6LQFH� )'$¶V� �����PHDW� DSSURYDO�� VHYHUDO� NH\� QHZ� WR[LFLW\� VWXGLHV� KDYH� EHHQ� SXEOLVKHG� UHOHYDQW� WR� ,*%�� 7KHVH�UHVXOWV�GLUHFWO\�FRQWUDGLFW�WKH�IROORZLQJ�VWDWHPHQW�LQ�WKH�)'$¶V�PHDW�DSSURYDO����� ,Q�JHQHUDO��WKH�W\SHV�RI�SURGXFWV�JHQHUDWHG�E\�LUUDGLDWLRQ�DUH�VLPLODU�WR�WKRVH�SURGXFHG�E\�RWKHU�IRRG�SURFHVVLQJ�PHWKRGV����,W�KDG�EHHQ�NQRZQ�VLQFH������WKDW�LUUDGLDWLRQ�RI�EHHI�UHVXOWV�LQ�WKH�IRUPDWLRQ�RI�D�FODVV�RI�FKHPLFDOV�NQRZQ�DV���DON\OF\FOREXWDQRQHV����$&%V������6XEVHTXHQW�UHVHDUFK�GHWHUPLQHG�WKDW���$&%V�DUH�IRUPHG�ZKHQ�FHUWDLQ�IDWV�±�IDWV�WKDW�DUH�XELTXLWRXV�LQ�IRRG�±�DUH�H[SRVHG�WR�UDGLDWLRQ����7KHVH�FKHPLFDOV�DUH�VR�GLVWLQFW�IURP�QDWXUDO�IRRG�FRPSRQHQWV�RU�SURGXFWV�JHQHUDWHG�E\�RWKHU�SURFHVVLQJ�PHWKRGV�WKDW�WKH\�DUH�XVHG�DV�³PDUNHUV´�WR�GHWHUPLQH�ZKHWKHU�IRRG�KDV�EHHQ�LUUDGLDWHG���%\�WKH�PLG�����V��WKH�XQLTXHQHVV�RI� ��$&%V� WR� LUUDGLDWHG� IRRGV� KDG� EHHQ� HVWDEOLVKHG���� � 5HVHDUFK� WKHQ� EHJDQ� LQWR� WKH� TXHVWLRQ� RI�ZKHWKHU� WKHVH�
������������������������������ �����������������������������
���3KLOOLSV��$�:��HW�DO��³/RQJ�WHUP�UDW�IHHGLQJ�VWXGLHV��,UUDGLDWHG�FKLFNHQ�VWHZ�DQG�FDEEDJH�´�2IILFH�RI�WKH�6XUJHRQ�*HQHUDO��'HSDUWPHQW�RI�WKH�$UP\��&RQWUDFW�1R��'$��������0'������$XJXVW�����������
����5HDG��0�6��HW�DO��³6XFFHVVLYH�JHQHUDWLRQ�UDW�IHHGLQJ�VWXGLHV�ZLWK�D�FRPSRVLWH�GLHW�RI�JDPPD�LUUDGLDWHG�IRRGV�´�7R[LFRORJ\�DQG�$SSOLHG�3KDUPDFRORJ\�������������������
������)HG��5HJ���DW�S���������
���6HH�/H7HOOLHU��3�5��DQG�1DZDU��:�:��³��DON\OF\FOREXWDQRQHV�IURP�WKH�UDGLRO\VLV�RI�WULJO\FHULGHV�´�/LSLGV�����������������
���6HH�6WHYHQVRQ��0�+��³,GHQWLILFDWLRQ�RI�LUUDGLDWHG�IRRGV�´�)RRG�7HFKQRORJ\����������������������6WHYHQVRQ��0�+��HW�DO��³7KH�XVH�RI����GRGHF\OF\FOREXWDQRQH�IRU�WKH�LGHQWLILFDWLRQ�RI�LUUDGLDWHG�FKLFNHQ�PHDW�DQG�HJJV�´�5DGLDWLRQ�3K\VLFV�DQG�&KHPLVWU\����������������������&URQH��$�9�-��HW�DO��³6\QWKHVLV��FKDUDFWHUL]DWLRQ�DQG�XVH�RI���WHWUDGHF\OF\FOREXWDQRQH�WRJHWKHU�ZLWK�RWKHU�F\FOREXWDQRQHV�DV�PDUNHUV�IRU�LUUDGLDWHG�OLTXLG�ZKROH�HJJ�´�-RXUQDO�RI�WKH�6FLHQFH�RI�)RRG�DQG�$JULFXOWXUH���������������������&URQH��$�9�-��HW�DO��³'HWHFWLRQ�RI���GRGHF\OF\FOREXWDQRQH�LQ�UDGLDWLRQ�VWHULOL]HG�FKLFNHQ�PHDW�VWRUHG�IRU�VHYHUDO�\HDUV�´�,QWHUQDWLRQDO�-RXUQDO�RI�)RRG�6FLHQFH�DQG�7HFKQRORJ\����������������������6WHYHQVRQ��0�+��DQG�&URQH��$�9�-��³,UUDGLDWLRQ�GHWHFWLRQ�´�1DWXUH�����������������������6WHYHQVRQ��0�+��³3URJUHVV�LQ�WKH�LGHQWLILFDWLRQ�RI�LUUDGLDWHG�IRRGV�´�7UHQGV�LQ�)RRG�6FLHQFH�	�7HFKQRORJ\��
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FKHPLFDOV�DUH�WR[LF��RU�FRXOG�FDXVH�FDQFHU�RU�JHQHWLF�GDPDJH���7KH� UHVXOWV�� ZKLOH� SUHOLPLQDU\�� FDXVH� JUHDW� WR[LFRORJLFDO� FRQFHUQ� SDUWLFXODUO\� VLQFH� )'$¶V� ����� DSSURYDO� RI�
LUUDGLDWHG�PHDW�FRPSOHWHO\�IDLOV�WR�PHQWLRQ�RU�FRQVLGHU���$&%V���,Q�VHYHUDO�VWXGLHV�FRQGXFWHG�RYHU�WKH�SDVW�ILYH�\HDUV����$&%V�LQ�FRQFHQWUDWHG�IRUP�KDYH�EHHQ�DVVRFLDWHG�ZLWK�SURPRWLQJ�FRORQ�FDQFHU�GHYHORSPHQW�LQ�UDWV��JHQHWLF�GDPDJH� LQ� UDWV��DQG�JHQHWLF�DQG�FHOOXODU�GDPDJH� LQ�KXPDQ�DQG�UDW�FHOOV���� �7KH�PRVW�UHFHQW�DQG�PRVW�H[WHQVLYH�VWXG\�ZDV�FRQGXFWHG�E\�D�WHDP�RI�*HUPDQ�DQG�)UHQFK�UHVHDUFKHUV�ZRUNLQJ�XQGHU�D�JUDQW�IURP�WKH�(XURSHDQ�8QLRQ��7DE������� �(QWLWOHG�³7R[LFRORJLFDO�6WXG\�WR�$VVHVV�WKH�5LVNV�$VVRFLDWHG�ZLWK�WKH�&RQVXPSWLRQ�RI�,UUDGLDWHG��)DW�FRQWDLQLQJ�)RRGV�´� WKH�UHSRUW�E\�%XUQRXI�HW�DO��FRQWDLQV�PDMRU�QHZ�ILQGLQJV���%HORZ�LV�D�TXRWH�IURP�WKH�(QJOLVK�6XPPDU\�RQ�D�QHZ�WRSLF�� WXPRU�SURPRWLRQ�� WKDW�KDV�QHYHU�EHHQ�DVVHVVHG�LQ�DQ\�RWKHU�LUUDGLDWHG�IRRG�DQLPDO�RU�KXPDQ�IHHGLQJ�VWXGLHV��� � � � � � � � � �,Q�DQ�H[SHULPHQW�ZLWK�UDWV�WUHDWHG�ZLWK�D�VSHFLILF�FRORQ�FDUFLQRJHQ��LW�ZDV�VKRZQ�WKDW���W'&%�DQG���W'H&%�KDYH�D�SURPRWHU�HIIHFW�RQ�WKH�GHYHORSPHQW�RI�FRORQ�WXPRUV���,Q�WKLV�H[SHULPHQW��ZH�IRXQG�D� ODUJHU�QXPEHU�RI�DEHUUDQW�FU\SWV�DQG�GHYHORSPHQW�RI�PRUH�DQG� ODUJHU�WXPRUV�LQ�WKH�DQLPDOV�WKDW�UHFHLYHG���$&%V�LQ�FRPELQDWLRQ�ZLWK�WKH�FDUFLQRJHQ�D]R[\PHWKDQH��$20����$OWKRXJK�ZH�GLG�QRW�REVHUYH� LQLWLDWLRQ�RI� WXPRU�GHYHORSPHQW�E\���$&%V�DORQH��ERWK� WKH�LQ�YLWUR�WHVWV�DQG� WKH�LQ�YLYR� H[SHULPHQWV�ZLWK� ODERUDWRU\� DQLPDOV�GHPRQVWUDWH� WKDW� ��$&%V�KDYH�SRWHQWLDO� WR[LFLW\�� � ,Q�RWKHU� IHHGLQJ�VWXGLHV�� LW�ZDV�VKRZQ�WKDW�D�YHU\�VPDOO�DPRXQW�RI���$&%V�FDQ�EH�UHFRYHUHG� IURP�IDWW\�WLVVXH��ZKLOH�D�VLPLODU�VPDOO�DPRXQW�LV�H[FUHWHG�LQ�IHFHV���7KHVH�UHVXOWV�LQGLFDWH�WKDW���$&%V�DUH�ODUJHO\�PHWDEROL]HG�RU�SRVVLEO\�VWRUHG�LQ�RWKHU�SDUWV�RI�WKH�ERG\���7KHUHIRUH��IXUWKHU�VWXGLHV�DUH�DEVROXWHO\�QHFHVVDU\�LQ�RUGHU�WR�HOXFLGDWH�WKH�PHWDEROLVP�RI���$&%V���7KH�DXWKRUV�HPSKDVL]HG�WKDW�IXUWKHU���$&%�PHWDEROLWH�VWXGLHV�DUH�³DEVROXWHO\�QHFHVVDU\´�LQ�RUGHU�WR�GHWHUPLQH�WKH�IDWH�RI�WKHVH�VXEVWDQFHV�DQG�LQ�RUGHU�WR�HOXFLGDWH�WKH�H[WHQW�WR�ZKLFK�WKH\�DFW�DV�WXPRU�SURPRWHUV�LQ�WKH�KXPDQ�ERG\���%XUQRXI�HW�DO��FRQFOXGHG��� >6@LQFH�RXU�UHVXOWV�SRLQW�WR�WR[LF��JHQRWR[LF�DQG�HYHQ�WXPRU�SURPRWLQJ�DFWLYLW\�RI�VHYHUDO���$&%V��
������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ��������������������������+HOOH��1��HW�DO��³,GHQWLILFDWLRQ�RI�LUUDGLDWHG�SDVWHXUL]HG�HJJ�SURGXFWV��$�FRPELQHG�PHWKRG�IRU�XVH�LQ�URXWLQH�FRQWURO�´�=HLWVFKULIW�IXU�/HEHQVPLWWHO��8QWHUVXFKXQJ�XQG�)RUVFKXQJ�����������������������/HPENH��3��HW�DO��³&KDUDFWHUL]DWLRQ�RI�LUUDGLDWHG�IRRG�E\�6)(�DQG�*&�06'�´�-RXUQDO�RI�$JULFXOWXUDO�DQG�)RRG�&KHPLVWU\��������������������7HZILN��,�+��HW�DO��³$�UDSLG�VXSHUFULWLFDO�IOXLG�H[WUDFWLRQ�IRU�WKH�TXDOLWDWLYH�GHWHFWLRQ�RI���DON\OF\OF\FOREXWDQRQHV�LQ�JDPPD�LUUDGLDWHG�IUHVK�DQG�VHD�ZDWHU�ILVK�´�,QWHUQDWLRQDO�-RXUQDO�RI�)RRG�6FLHQFH�DQG�1XWULWLRQ��������������������6WHZDUW��(�0��HW�DO��³��DON\OF\OF\FOREXWDQRQHV�DV�PDUNHUV�IRU�WKH�GHWHFWLRQ�RI�LUUDGLDWHG�PDQJR��SDSD\D��&DPHPEHUW�FKHHVH�DQG�VDOPRQ�PHDW�´�-RXUQDO�RI�WKH�6FLHQFH�RI�)RRG�DQG�$JULFXOWXUH���������������������
���6HH�'HOLQFHH��+��DQG�3RRO�=REHO��%��*HQRWR[LF�SURSHUWLHV�RI���GRGHF\OF\FOREXWDQRQH��D�FRPSRXQG�IRUPHG�RQ�LUUDGLDWLRQ�RI�IRRG�FRQWDLQLQJ�IDW��5DGLDWLRQ�3K\VLFV�DQG�&KHPLVWU\�������������������'HOLQFHH��+��HW�DO��*HQRWR[LFLW\�RI���GRGHF\OF\FOREXWDQRQH��)RRG�,UUDGLDWLRQ��)LIWK�*HUPDQ�&RQIHUHQFH��.DUOVUXKH��1RYHPEHU��������������'HOLQFpH��+��HW�DO��³*HQRWR[LFLW\�RI���DON\OF\FOREXWDQRQHV��PDUNHUV�IRU�DQ�LUUDGLDWLRQ�WUHDWPHQW�LQ�IDW�FRQWDLQLQJ�IRRG�±�3DUW�,��F\WR��DQG�JHQRWR[LF�SRWHQWLDO�RI���WHWUDGHF\OF\FOREXWDQRQH�´�5DGLDWLRQ�3K\VLFV�DQG�&KHPLVWU\��������������������
���7KH�IXOO�FLWDWLRQ�LV���'��%XUQRXI��+��'HOLQFpH��$��+DUWZLJ��(��0DUFKLRQL��0��0LHVFK��)��5DXO��'��:HUQHU���������(WXGH�WR[LFRORJLTXH�WUDQVIURQWDOLqUH�GHVWLQpH�j�pYDOXHU�OH�ULVTXH�HQFRXUX�ORUV�GH�OD��FRQVRPPDWLRQ�G¶DOLPHQWV�JUDV�LRQLVpV���7R[LNRORJLVFKH�8QWHUVXFKXQJ�]XU�5LVLNREHZHUWXQJ��EHLP�9HU]HKU�YRQ�EHVWUDKOWHQ�IHWWKDOWLJHQ�/HEHQVPLWWHOQ�±�(LQH�IUDQ]|VLVFK�GHXWVFKH��6WXGLH�LP�*UHQ]UDXP�2EHUUKHLQ��5DSSRUW�ILQDO�G¶pWXGH�,QWHUUHJ�,,��SURMHW�1���������%)(�5���������)HGHUDO�5HVHDUFK�&HQWUH�IRU�1XWULWLRQ��.DUOVUXKH��*HUPDQ\���$Q�(QJOLVK�WUDQVODWLRQ�E\�:LOOLDP�)UHHVH�7UDQVODWLRQV�LV�SURYLGHG��������
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ZH� FRQVLGHU� LW� QHFHVVDU\� WKDW� IXUWKHU� UHVHDUFK�� LQFOXGLQJ� FRQILUPDWLRQ� RI� RXU� UHVXOWV� E\� RWKHU�ODERUDWRULHV�� EH� FRQGXFWHG� WR� SHUPLW� DQ� DVVHVVPHQW� RI� WKH� SRVVLEOH� ULVNV� DVVRFLDWHG� ZLWK�FRQVXPSWLRQ�RI�LUUDGLDWHG��IDW�FRQWDLQLQJ�IRRGV����$IWHU�D�VRPHZKDW�GLVPLVVLYH�DQG�LQDFFXUDWH�UHYLHZ�RI�WKHLU�UHSRUW�E\�WKH�(XURSHDQ�8QLRQ¶V�6FLHQWLILF�&RPPLWWHH�RQ�)RRG�LQ�-XO\�������WKH�UHSRUW¶V�DXWKRUV��%XUQRXI�HW�DO���PDGH�D�VWDWHPHQW�WR�FODULI\�WKH�VLJQLILFDQFH�RI�WKHLU�ZRUN��7DE������ >2@XU�QHZ�GDWD�ZKLFK�ZLOO�EH�SXEOLVKHG�LQ�SHHU�UHYLHZHG�MRXUQDOV��UDLVH�VRPH�GRXEWV�RU�DW�OHDVW�VXJJHVW� WKDW� FDXWLRQ� VKRXOG� EH� H[HUFLVHG� EHIRUH� DQ\� ULVN� WR� FRQVXPHUV� E\� H[SRVXUH� WR� WKHVH�FRPSRXQGV�LV�GHQLHG��$W�SUHVHQW��NQRZOHGJH�DERXW�WKH�SRWHQWLDO�WR[LFLW\�RI�WKH���$&%V��LQFOXGLQJ�SRVVLEOH�PHWDEROLWHV��DQG�WKHLU�WR[LF�SRWHQF\�LV�YHU\�OLPLWHG��6LQFH�WKHVH�FRPSRXQGV�DUH�XQLTXHO\�IRUPHG�E\� LUUDGLDWLRQ�DQG�DUH�QRW� LQKHUHQW� LQ� IRRG�� LQ�RXU�RSLQLRQ��FRPSOHPHQWDU\� VWXGLHV�DUH�QHHGHG� WR�PDNH� D� TXDOLILHG� ULVN� DVVHVVPHQW�� ,W� QHHGV� WR� EH� VKRZQ� WKDW� GHVSLWH� WKH� SUHVHQFH� RI�SRWHQWLDOO\� F\WR�� DQG� JHQRWR[LF� UDGLDWLRQ�LQGXFHG� DJHQWV�� WKH� FRQVXPSWLRQ� RI� LUUDGLDWHG� IDW�FRQWDLQLQJ�IRRG�LV�VDIH�IRU�FRQVXPHUV�����$V� WKH� OHDGLQJ� UHVHDUFKHUV� WR� KDYH� GRQH� DQ\� LUUDGLDWLRQ� WR[LFLW\� DVVHVVPHQW� LQ� UHFHQW� GHFDGHV� �� DQG� ZLWK�UHSUHVHQWDWLRQ�IURP�WKH�ZHOO�NQRZQ�IRRG�LUUDGLDWLRQ�UHVHDUFK�SURJUDP�RI�WKH�)HGHUDO�5HVHDUFK�&HQWHU�IRU�1XWULWLRQ�LQ�.DUOVUXKH��*HUPDQ\���LW�LV�H[WUDRUGLQDULO\�VLJQLILFDQW�WKDW�WKH\�VD\�WKDW�FXUUHQW�NQRZOHGJH�LV�LQDGHTXDWH�WR�VKRZ�WKH�IRRG�LV�³VDIH�IRU�FRQVXPHUV´�DQG�WKDW��SHQGLQJ�IXUWKHU�UHVHDUFK��³ULVN�WR�FRQVXPHUV´�VKRXOG�QRW�EH�³GHQLHG�´���7KH�PDWUL[�EHORZ��EDVHG�RQ�WKH�UHSRUW��LOOXVWUDWHV�WKH�SUREOHPV�LQ�D�QXWVKHOO�ZLWK�WKH�SDUWLFXODU���$&%V�GHWHFWHG�LQ�,*%��
��

������������������������������ �����������������������������
���7KHVH�UHVXOWV�ZHUH�LQ�IDFW�SXEOLVKHG�LQ�VHYHUDO�MRXUQDO�DUWLFOHV��L�H����+RUYDWRYLFK�3��5DXO�)��0LHVFK�0��%XUQRXI�'��'HOLQFHH�+��+DUWZLJ�$��:HUQHU�'��0DUFKLRQL�(��'HWHFWLRQ�RI���DON\OF\FOREXWDQRQHV��PDUNHUV�IRU�LUUDGLDWHG�IRRGV��LQ�DGLSRVH�WLVVXHV�RI�DQLPDOV�IHG�ZLWK�WKHVH�VXEVWDQFHV��-��)RRG�3URW�������������������������7DE�����DQG�5DXO�)��*RVVH�)��'HOLQFHH�+��+DUWZLJ�$��0DUFKLRQL�(��0LHVFK�0��:HUQHU�'��%XUQRXI�'��)RRG�ERUQH�UDGLRO\WLF�FRPSRXQGV����DON\OF\FOREXWDQRQHV��PD\�SURPRWH�H[SHULPHQWDO�FRORQ�FDUFLQRJHQHVLV��1XWULWLRQ�DQG�&DQFHU�����������������������7DE������
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7DEOH� ��� +DUPIXO� ��$&%V� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�&KDSWHU�LQ�%XUQRXI�HW�DO��UHSRUW� � � � � � 3DUWLFXODU���$&%�� ��'&%� ��G'&%� ��W'&%���G'H&%�����W'H&%�����±�IRXQG�LQ�LUUDGLDWHG�JURXQG�EHHI� ;� ;� ;
� ;� ;�������±�F\WR��DQG�JHQRWR[LF�WR�KXPDQ�FHOOV� � ;� ;� � ;�������±�F\WRWR[LF�R[LGDWLYH�GDPDJH�WR�'1$� ;� ;� ;� � ;����������������������LQ�KXPDQ�FHOOV� � �������±�F\WRWR[LF�WR�EDFWHULD� ;� ;� ;�������±�FRORQ�WXPRU�SURPRWHU�LQ�UDWV� � � ;� � ;�����±�VWRUHG�LQ�DGLSRVH�WLVVXH�DQG�SUHVHQW�LQ� � � ;� � ;����������������������IHFHV�RI�UDWV��
���1RWH�WKH�DXWKRUV¶�FRPPHQW�LQ�FKDS������WKDW���W'&%�LQ�JURXQG�EHHI�ZDV�IRXQG�DW�³KLJK�OHYHOV�´�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���
7KLV� UHSUHVHQWV� DQ� DUHD� RI� WR[LFLW\� WKDW� )'$�QHYHU� H[DPLQHG� LQ� WKH�PHDW� DSSURYDO� RU� LQ� DQ\� RWKHU� SXEOLF�GRFXPHQW���1R�RWKHU�VFLHQWLILF�UHVHDUFKHUV�KDYH�VWXGLHG�WKHVH�LVVXHV���7KH\�FDQQRW�EH�GLVPLVVHG�DV�WRSLFV�WKDW�)'$�UHYLHZV�RU�RWKHU�VWXGLHV�KDYH�DOUHDG\�FRYHUHG�����,Q�VXP��)'$¶V�VWDWHPHQW�LQ�WKH������PHDW�DSSURYDO�WKDW�WKH�SURGXFWV�RI�LUUDGLDWLRQ�DUH�VLPLODU�WR�WKRVH�SURGXFHG�E\�RWKHU�PHWKRGV�KDV�EHHQ�VKRZQ�WR�EH�PDWHULDOO\�IDOVH���7KXV��)'$�PXVW�UHFRQVLGHU�WKDW�VWDWHPHQW�LQ�OLJKW�RI�WKH�QHZ�HYLGHQFH�RQ�WR[LFLW\���$&%V��SDUWLFXODUO\�ZLWK�UHVSHFW�WR�,*%�WKDW�LV�FXUUHQWO\�EHLQJ�VROG�DQG�FRQVXPHG�LQ�WKH�8QLWHG�6WDWHV�DV�SHWLWLRQHUV�GLVFXVV�LQ�WKH�IROORZLQJ�VHFWLRQ����
��� ,,,��*URXQG�%HHI�7HVWLQJ�5HVXOWV��,Q� ������ 3XEOLF� &LWL]HQ� DQG� WKH� &HQWHU� IRU� )RRG� 6DIHW\� KLUHG� D� ZHOO�HVWDEOLVKHG� IRRG� WHVWLQJ� ODE�� /HEHQVPLWWHO�&RQVXOWLQJ�RI�)RVWRULD��2KLR��WR�WHVW�D�YDULHW\�RI�FRPPHUFLDOO\�DYDLODEOH�,*%�SURGXFWV�IRU�WKH�SUHVHQFH�RI���$&%V���� ���IUHVK��XQ�LUUDGLDWHG�JURXQG�EHHI�SXUFKDVHG�DW�D�6DIHZD\�VWRUH�LQ�:DVKLQJWRQ��'&��WHVWHG�UDZ�DQG�FRRNHG���� � ��IUHVK�JURXQG�EHHI�LUUDGLDWHG�ZLWK�DQ�HOHFWURQ�EHDP�LUUDGLDWRU�E\�6XUH%HDP�&RUS��RI�6DQ�'LHJR��SXUFKDVHG�DW�D�6DIHZD\�VWRUH�LQ�:DVKLQJWRQ��'&��DQG�D�'¶$JRVWLQR¶V�VWRUH�LQ�1HZ�<RUN�&LW\��WHVWHG�UDZ�DQG�FRRNHG����� ��*URXQG�EHHI�LUUDGLDWHG�ZLWK�DQ�HOHFWURQ�EHDP�LUUDGLDWRU�E\�6XUH%HDP�&RUS��RI�6DQ�'LHJR���SXUFKDVHG�DW�D�'DLU\�4XHHQ�UHVWDXUDQW�LQ�0LQQHDSROLV��WHVWHG�FRRNHG����� �� )UR]HQ� JURXQG� EHHI� LUUDGLDWHG� ZLWK� D� JDPPD�UD\� LUUDGLDWRU� E\� )RRG� 7HFKQRORJ\� 6HUYLFH� RI�0XOEHUU\��)ORULGD�� VROG� XQGHU� WKH� ³1HZ� *HQHUDWLRQ´� ODEHO�� SXUFKDVHG� DW� D� 3XEOL[� VWRUH� LQ� )ORULGD�� WHVWHG� UDZ� DQG�FRRNHG���7KH�IXOO� UHSRUW�DXWKRUHG�E\�5LFKDUG�%DVHO��3K�'��� LV�DWWDFKHG��7DE����� �7KH�WZR�W\SHV�RI���$&%V��DVVRFLDWHG�ZLWK�FRORQ�WXPRU�SURPRWLRQ�LQ�UDWV��DQG�FHOOXODU�DQG�JHQHWLF�GDPDJH�LQ�KXPDQ�FHOOV��L�H�����W'H&%�DQG���W'&%��VHH�7DEOH���DERYH���ZHUH�UHDGLO\�GHWHFWHG�LQ�DOO�WKUHH�,*%�SURGXFWV��UDZ�DQG�FRRNHG���$JDLQ��LQ�WKH�5DXO�HW�DO��VWXG\��7DE����DERYH��� UDWV� WKDW� GUDQN� VROXWLRQV� RI� WKHVH� FKHPLFDOV� LQ� FRQMXQFWLRQ� ZLWK� H[SRVXUH� WR� D� NQRZQ� FRORQ� FDUFLQRJHQ�GHYHORSHG�PRUH� ODUJH� WXPRUV��PRUH�PXOWLSOH� WXPRUV��DQG�PRUH�SUHQHRSODVWLF�OHVLRQV�WKDQ�UDWV�RQO\�H[SRVHG�WR�WKH�FDUFLQRJHQ���2I�WKH�WZR�FKHPLFDOV����W'H&%�KDG�D�JUHDWHU�HIIHFW����$GGLWLRQDOO\��LQ�WKH�+RUYDWRYLFK�HW�DO��VWXG\��7DE����DERYH�����W'H&%�DQG���W'&%�ZHUH�GHWHFWHG�LQ�VPDOO�TXDQWLWLHV�LQ� WKH�DGLSRVH� WLVVXH�DQG�IHFHV�RI�WKH�UDWV�� �%HFDXVH�PRVW�RI�WKH�FKHPLFDOV�FRXOG�QRW�EH�DFFRXQWHG�IRU��WKH�DXWKRUV�VWURQJO\�UHFRPPHQGHG�WKDW�PRUH�UHVHDUFK�EH�FRQGXFWHG�LQWR�KRZ�WKH�ERG\�PHWDEROL]HV���$&%V���,W�LV�SRVVLEOH�WKDW�WKH�FKHPLFDOV�FRXOG�EH�VWRUHG�LQ�RWKHU�SDUWV�RI�WKH�ERG\��RU�FRXOG�JLYH�ULVH�WR�VWLOO�RWKHU�FKHPLFDOV�LI�WKH�ERG\�EUHDNV�
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WKHP�GRZQ���$�WKLUG�W\SH�RI���$&%�DVVRFLDWHG�ZLWK�FHOOXODU�DQG�JHQHWLF�GDPDJH�LQ�KXPDQ�FHOOV�±���G'&%�±�DOVR�ZDV�GHWHFWHG�LQ�DOO�WKUHH�,*%�SURGXFWV����$PRQJ�WKH�WKUHH�EUDQGV�RI�,*%�WKDW�KDG�EHHQ�FRRNHG��D�6XUH%HDP�VDPSOH�FRQWDLQHG�WKH�KLJKHVW�OHYHOV�RI���W'H&%�DQG���W'&%��ZKLOH�³1HZ�*HQHUDWLRQ´�FRQWDLQHG�WKH�KLJKHVW�OHYHO�RI���G'&%���$PRQJ�WKH�WZR�EUDQGV�RI�UDZ�,*%��1HZ�*HQHUDWLRQ�FRQWDLQHG�WKH�KLJKHVW�OHYHOV�RI���W'&%�DQG���G'&%��ZKLOH�6XUH%HDP�FRQWDLQHG�WKH�KLJKHVW�OHYHO�RI���W'H&%���&RRNLQJ�RI�,*%�JHQHUDOO\��EXW�QRW�DOZD\V��UHGXFHG�WKH�DPRXQW�RI���$&%V���1R���$&%V�ZHUH�GHWHFWHG�LQ�WKH�QRQ�LUUDGLDWHG�JURXQG�EHHI��ZKHWKHU�UDZ�RU�FRRNHG���,Q� YLHZ� RI� WKLV� HYLGHQFH� RI� VXEVWDQFHV� VKRZQ� WR� EH� KDUPIXO� LQ� H[SHULPHQWDO� DQLPDOV� FRQWDLQHG� LQ� ,*%� SURGXFWV�ZLGHO\�FRQVXPHG�LQ�WKH�8QLWHG�6WDWHV��)'$�PXVW�FRPSO\�ZLWK����&)5����������ZKLFK�VWDWHV�D����� ���VDIHW\� IDFWRU�LQ�DSSO\LQJ�DQLPDO�H[SHULPHQWDWLRQ�GDWD�WR�PDQ�RI�����WR����ZLOO�EH�XVHG��WKDW�LV��D�IRRG�DGGLWLYH�IRU�XVH�E\�PDQ�ZLOO�QRW�EH�JUDQWHG�D�WROHUDQFH�WKDW�ZLOO�H[FHHG������WK�RI�WKH�PD[LPXP�DPRXQW�GHPRQVWUDWHG�WR�EH�ZLWKRXW�KDUP�WR�H[SHULPHQWDO�DQLPDOV���'HVSLWH�WKH�WR[LFLW\�WR�UDWV��QR�³PD[LPXP�DPRXQW�GHPRQVWUDWHG�WR�EH�ZLWKRXW�KDUP�WR�H[SHULPHQWDO�DQLPDOV´�IRU�WKH���$&%V� KDV� EHHQ� GHWHUPLQHG�� � 7KH� WR[LFRORJLFDO� UHVHDUFK� VLPSO\� KDV� QRW� EHHQ� XQGHUWDNHQ� DQG� SXEOLVKHG���$GGLWLRQDOO\��QR�³WROHUDQFH´�KDV�EHHQ�JUDQWHG���)'$�PXVW�XQGHUWDNH�WKHVH�DFWLRQV���)LQDOO\��D�VWXG\�RXW�RI�.DQVDV�6WDWH�8QLYHUVLW\�E\�*DGJLO�HW�DO���7DE����DOVR�IRXQG���$&%V�LQ�UDZ�,*%��DOWKRXJK�LQ�GLIIHUHQW�PHDVXUHV�WKDQ�IRXQG�LQ�WKH�%XUQRXI�HW�DO��VWXG\�DQG�WKH�/HEHQVPLWWHO�UHSRUW�UHIHUUHG�WR�DERYH���)'$�PXVW�WDNH�FRJQL]DQFH�RI�WKH�IDFW�WKDW�ERWK�WKH�/HEHQVPLWWHO�DQG�WKH�*DGJLO�HW�DO��VWXGLHV�IRXQG�WKH�KLJKHVW���$&%�OHYHOV�LQ�WKHLU�HOHFWURQ�EHDP�LUUDGLDWHG�VDPSOHV�FRPSDUHG�WR�WKHLU�JDPPD�LUUDGLDWHG�VDPSOHV���1HLWKHU�DXWKRUV�FRXOG�H[SODLQ�WKLV�SKHQRPHQRQ���*DGJLO�HW�DO��VWDWHG��DW�S��������³$W�WKLV�SRLQW�WKH�UHDVRQ�IRU�WKH�LQFUHDVHG�OHYHO�RI���'&%�LQ�WKH�HOHFWURQ�EHDP�VDPSOHV�UHPDLQV�XQFOHDU�´��5LFKDUG�%DVHO��3K�'���WKH�DXWKRU�RI�WKH�/HEHQVPLWWHO�UHSRUW��DOVR�VWDWHG�WKDW�WKH� UHDVRQ� IRU� WKH� GLIIHUHQFH� LV� XQFOHDU� �SHUV�� FRPP���� � 7KH� IDFW� WKDW� WKH� LQFUHDVHV� DUH� QRW� H[SODLQDEOH� GHPDQGV�DGGLWLRQDO� UHVHDUFK� DQG� VSHFLDO� FDXWLRQ� UHJDUGLQJ� WKH� HOHFWURQ�EHDP�VRXUFH�� �)'$�PXVW� UHYRNH� WKH� ,*%�DSSURYDO��ZKLFK�QRZ�GRHV�QRW�GLIIHUHQWLDWH�EHWZHHQ�LUUDGLDWLRQ�VRXUFHV��DW�OHDVW�XQWLO�WKH�DJHQF\�DVVHVVHV�WKHVH�GLIIHUHQFHV�LQ�WKH� WZR�VRXUFHV�DV�IDU�DV�WKHLU�SRWHQWLDOO\�KDUPIXO�LPSDFWV�RQ�,*%���2QO\�WKHQ�ZLOO�)'$�DOVR�EH�DEOH�WR�GHWHUPLQH�ZKHWKHU� GLIIHUHQW� WROHUDQFHV� RU�PDUJLQV� RI� VDIHW\� DUH�PHULWHG�ZLWK� UHVSHFW� WR� DEVRUEHG� LUUDGLDWLRQ�GRVHV� IURP� WKH�JDPPD�DQG�HOHFWURQ�EHDP�VRXUFHV����
� ,9��3UREDEOH�&RQVXPSWLRQ��$JDLQ�����&)5���������L��RQ�WKH�GHILQLWLRQV�RI�³VDIH�RU�VDIHW\�´�DERYH��SURYLGHV���� ,Q�GHWHUPLQLQJ�VDIHW\��WKH�IROORZLQJ�IDFWRUV�VKDOO�EH�FRQVLGHUHG������������� �� ����7KH�SUREDEOH�FRQVXPSWLRQ�RI�WKH�VXEVWDQFH�DQG�RI�DQ\�VXEVWDQFH�IRUPHG�LQ�RU�RQ�IRRG�EHFDXVH�RI�LWV�XVH�����6LQFH� WKH�)'$¶V� LUUDGLDWHG�PHDW�DSSURYDO�� ,*%�KDV�GUDPDWLFDOO\�LQFUHDVHG�LQ�FRPPHUFLDO�DYDLODELOLW\�DQG�QDWLRQDO�FRQVXPSWLRQ�� � :KLOH� DFWXDO� VDOHV� ILJXUHV� DUH� SURSULHWDU\� FRPSDQ\� LQIRUPDWLRQ�� ,*%� LV� UHSRUWHGO\� VROG� DW�DSSUR[LPDWHO\�������JURFHU\�VWRUHV�WKURXJKRXW�WKH�QDWLRQ����,Q�DGGLWLRQ��PRUH�WKDQ�����'DLU\�4XHHQ�UHVWDXUDQWV�LQ�0LQQHVRWD��1HZ�0H[LFR�DQG�6RXWK�'DNRWD�DQG����(PEHUV�$PHULFD�UHVWDXUDQWV�LQ�0LQQHVRWD��1RUWK�'DNRWD��,RZD������������������������������� �����������������������������
���6WRUHV�LQFOXGH�$	3��%LJ�<��%,�/2��%UXQR¶V��%\HUO\¶V��&OHPHQV��&RSSV��&XE�)RRGV��'
$JRVWLQR��'LFN¶V��'LHUEHUJV��)DUP�)UHVK��)RRGWRZQ��*LDQW��*LDQW�(DJOH��+DJJHQ��+DQQDIRUG�%URWKHUV��+\�9HH��-HZHO�2VFR��.URJHU��/RZHV��/XQGV��0DUVK��0DUWLQ
V��3DWKPDUN��3LJJO\�:LJJO\��3ULFH�&KRSSHU��3XEOL[��5DLQERZ��5HDVRU
V��5HGQHU
V��6DIHZD\��6FKQXFN��6KDZ¶V��6KRSSHUV�)RRG�DQG�3KDUPDF\��6KRSULWH��6WRS�	�6KRS��6XSHU9DOX��7RSV��9LFWRU\��:HJPDQ¶V��:HLV�DQG�:LQQ�'L[LH���,QIRUPDWLRQ�LQ�WKLV�SDUDJUDSK�LV�IURP�6XUH%HDP�&RUS���SUHVV�UHOHDVHV��DW�ZZZ�VXUHEHDP�FRP�QHZVBHYHQWV�SKS��DQG�WKH�0LQQHVRWD�%HHI�&RXQFLO¶V�OLVWV�RI�RXWOHWV��DW�ZZZ�PQEHHI�RUJ�UHVWDXUDQWVBDQGBUHWDLOHUV�KWP���



3(7,7,21�72�5(92.(�$33529$/�)25�,55$',$7('�*5281'�%(()�

� �

DQG�:LVFRQVLQ�UHSRUWHGO\�DUH�VHUYLQJ�,*%���$QG�,*%�LV�DYDLODEOH�WKURXJK�KRPH�GHOLYHU\�VHUYLFHV�2PDKD�6WHDNV�DQG�6FKZDQ¶V�� � ,*%� LV� DOVR� EHLQJ� GLVWULEXWHG� E\� $PHULFDQ� )RRGVHUYLFH�� %UDZOH\� %HHI�� +XLVNHQ�� .HQRVKD�� 5RFKHVWHU�0HDW��6\VFR�DQG�:�:��-RKQVRQ����)XUWKHUPRUH��DV�D�UHVXOW�RI�DQ�XQIRUWXQDWH�DPHQGPHQW�WR�WKH������)DUP�%LOO���WKH�8QLWHG�6WDWHV�LV�SRLVHG�WR�LQLWLDWH�D�QHZ� SURJUDP� RI� IHHGLQJ� ,*%� WR� VFKRROFKLOGUHQ� HQ�PDVVH�� �:KLOH� DOO� SDVW� FRQVXPSWLRQ� RI� LUUDGLDWHG� IRRG� LQ� WKLV�FRXQWU\�KDV�EHHQ�RQ�D�YHU\�VPDOO�VFDOH��UHSUHVHQWLQJ�D�PLQXVFXOH�SRUWLRQ�RI�WKH�DYHUDJH�$PHULFDQ¶V�GLHW��WKLV�LV�VHW�WR�FKDQJH�� � ,I� VFKRRO� FKLOGUHQ� DUH� IHG� D� VWHDG\� GLHW� RI� LUUDGLDWHG� VWDSOH� VFKRRO� LWHPV� LQFOXGLQJ�� EXW� QRW� OLPLWHG� WR��KDPEXUJHUV��FKLOH��EHHI�VRXSV��PHDWORDI�� WDFRV�� WDFR�VDODG��PHDW�VDXFH��VKHSKHUGV�SLH��PHDWEDOOV��VORSS\�MRHV��EHHI�VWXIIHG�YHJHWDEOHV��EHHI�VDXVDJH��JRXODVK��DQG�VR�RQ��VXGGHQO\�D�PDMRU�SRUWLRQ�RI�WKHLU�GLHWV�FRXOG�EH�LUUDGLDWHG�DQG�WKH�³SUREDEOH�FRQVXPSWLRQ´�IDFWRU�LQ�WKH�VDIHW\�VWDQGDUG�DERYH�ZLOO�EH�YDVWO\�PXOWLSOLHG�����)RU� WKH�1DWLRQDO� 6FKRRO� /XQFK�3URJUDP� �16/3�� DORQH�� WKH�86'$�SXUFKDVHG�������������SRXQGV�RI� IUR]HQ�EHHI�SURGXFWV�GXULQJ�WKH�����������VFKRRO�\HDU����$FFRUGLQJ�WR������GDWD�SURYLGHG�E\�WKH�)RRG�DQG�1XWULWLRQ�6HUYLFH��WKH� UHPRYDO� RI� WKH� LUUDGLDWLRQ� SURKLELWLRQ� FRXOG� DIIHFW� XS� WR� ����������� $PHULFDQ� FKLOGUHQ� SDUWLFLSDWLQJ� LQ� WKH�16/3����7KLV�ZLOO�FRQYHUW�WKLV�SURJUDP�LQWR�WKH�ODUJHVW�GLVWULEXWLRQ�RI�LUUDGLDWHG�IRRG�SURGXFWV�HYHU�XQGHUWDNHQ�LQ�WKH�ZRUOG�� � ,W� ZLOO� DOVR� WXUQ� PLOOLRQV� RI� FKLOGUHQ� LQWR� XQZLWWLQJ� � H[SHULPHQWDO� VXEMHFWV� WR� GHWHUPLQH� ZKHWKHU� WKLV�WHFKQRORJ\��ZKRVH� FKHPLFDO� E\�SURGXFWV� DUH� VWLOO� EHLQJ� VWXGLHG� IRU� WKHLU� SRWHQWLDO� KDUPIXO� HIIHFWV�� LV� VDIH�� �:KDW�PDNHV�WKLV�GHFLVLRQ�HYHQ�PRUH�UHJUHWWDEOH�LV�WKH�IDFW�WKDW�WKH�SRRUHVW��PRVW�QXWULWLRQDOO\�YXOQHUDEOH��FKLOGUHQ�LQ�RXU�VRFLHW\�ZLOO�QRW�KDYH�D�FKRLFH�LQ�WKH�PDWWHU��DV�WKH\�DUH�WKH�OHDVW�DEOH�WR�DIIRUG�DOWHUQDWLYHV�RU�WR�EULQJ�OXQFK�IURP�KRPH���&OHDUO\�� WKH�(XURSHDQ� UHVHDUFKHUV� GR� QRW� EHOLHYH� LW� LV�ZLVH� WR� IHHG� LUUDGLDWHG� EHHI� WR� VFKRRO� FKLOGUHQ�� �7KH� OHDG�VFLHQWLVW�RQ� WKH���$&%�FRORQ�WXPRU�SURPRWLRQ�VWXG\��'U��)UDQFLV�5DXO��5HVHDUFK�'LUHFWRU�RI� WKH�)UHQFK�1DWLRQDO�,QVWLWXWH�RI�+HDOWK��LV�UHSRUWHG�E\�7KH�1HZ�<RUN�7LPHV��7DE����WR�KDYH�VWDWHG��� ,W�LV�SHUKDSV�WRR�HDUO\�WR�VWDUW�LUUDGLDWLQJ�EHHI�WR�JLYH�WR�FKLOGUHQ���)'$�DQG�86'$�PXVW�KHHG� WKLV�FDXWLRQ��� �6WXEERUQ�DGKHUHQFH�WR�WKH������PHDW�DSSURYDO�FDQQRW�MXVWLI\�H[SRVLQJ�PLOOLRQV�RI�$PHULFDQ�FKLOGUHQ�WR�XQQHFHVVDU\�WR[LFRORJLFDO�ULVNV��SDUWLFXODUO\�LQ�WKH�IDFH�RI�D�FRQWUDU\�RSLQLRQ�IURP�WKH�OHDGLQJ�WXPRU�SURPRWLRQ�UHVHDUFKHU����
������������������������������ �����������������������������
��)DUP�6HFXULW\�DQG�5XUDO�,QYHVWPHQW�$FW��3�/�����������VLJQHG�LQWR�ODZ�RQ�0D\�����������
��$�GUDPDWLF�DGGLWLRQDO�LQFUHDVH�LQ�FRQVXPSWLRQ�RI�RWKHU�LUUDGLDWHG�IRRGV�ZRXOG�RFFXU�LI�)'$�DSSURYHV�WKH�ILYH�LUUDGLDWLRQ�SHWLWLRQV�SHQGLQJ�EHIRUH�LW��SDUWLFXODUO\�WKH�³UHDG\�WR�HDW´�IRRGV�SHWLWLRQ��ZKLFK�DORQH�FRXOG�DIIHFW�PRUH�RQH�WKLUG�RI�WKH�DYHUDJH�$PHULFDQ�GLHW��VHH�)$3V��0�������0�������0�������0������DQG��0�������)'$�PXVW�DVVHVV�WKH�SURMHFWHG�IXWXUH�,*%�FRQVXPSWLRQ�FXPXODWLYHO\�ZLWK�WKH�SRWHQWLDO�FRQVXPSWLRQ�RI�WKHVH�RWKHU�LUUDGLDWHG�IRRGV�LI�)'$�DSSURYHV�WKRVH�SHWLWLRQV���3HWLWLRQHUV�KHUH�KDYH�VXEPLWWHG�QXPHURXV�FRPPHQWV�EDFNHG�E\�H[WHQVLYH�UHVHDUFK�RSSRVHG�WR�WKRVH�ILYH�SHWLWLRQV��
��8QLWHG�6WDWHV�'HSDUWPHQW�RI�$JULFXOWXUH��86'$���$JULFXOWXUDO�0DUNHWLQJ�6HUYLFH��/LYHVWRFN�DQG�6HHG�3URJUDP��ZZZ�DPV�XVGD�JRY�OVJ�FS�EHHI�%(()���9HQGRU���VWDWH���7DEOHV���6<������SGI���
��86'$��)RRG�DQG�1XWULWLRQ�6HUYLFH��ZZZ�IQV�XVGD�JYR�SG�VOI\SDUW�KWP���
��3HWLWLRQHUV�RQFH�DJDLQ�UHPLQG�)'$�WKDW�LQ�WKH�RQO\�FRQWUROOHG�VWXG\�RI�KXPDQ�FKLOGUHQ�HDWLQJ�D�IUHVKO\�LUUDGLDWHG�GLHW��LUUDGLDWHG�ZKHDW���SHHU�UHYLHZHG�DQG�SXEOLVKHG�LQ�D�UHSXWDEOH�MRXUQDO��PXWDJHQLF�HIIHFWV�ZHUH�IRXQG��%KDVNDUDP��&��DQG�*��6DGDVLYDQ��³(IIHFWV�RI�IHHGLQJ�LUUDGLDWHG�ZKHDW�WR�PDOQRXULVKHG�FKLOGUHQ��$PHULFDQ�-��RI�&OLQLFDO�1XWULWLRQ��������������������7KH�VWXG\�VSHFLILFDOO\�H[DPLQHG�HIIHFWV�RQ�PDOQRXULVKHG�FKLOGUHQ��ZKR�DUH�WKH�KLJK�SULRULW\�UHFLSLHQWV�RI�86'$¶V�QXWULWLRQ�SURJUDPV�VXFK�DV�WKH�16/3���7KH�UHVXOWV�RI�WKH�VWXG\�ZHUH�VXSSRUWHG��DQG�FULWLFLVPV�DJDLQVW�LW�UHEXWWHG��E\�WKH�UHVHDUFKHUV�LQ�WZR�ODWHU�GHWDLOHG�GHIHQVHV��ZKLFK�WKH�)'$�DOVR�VKRXOG�FRQVLGHU���9LMD\DOD[PL�DQG�6�*��6ULNDQWLD��³$�UHYLHZ�RI�WKH�VWXGLHV�RQ�WKH�ZKROHVRPHQHVV�RI�LUUDGLDWHG�ZKHDW��FRQGXFWHG�DW�WKH�1DWLRQDO�,QVWLWXWH�RI�1XWULWLRQ��,QGLD�´�5DGLDWLRQ�3K\V��&KHP��������������������DQG�9LMD\DOD[PL��³&RPSDULVRQ�RI�VWXGLHV�RQ�WKH�ZKROHVRPHQHVV�RI�LUUDGLDWHG�ZKHDW��$�UHYLHZ�´�1XWULWLRQ�5HVHDUFK���������������������
��3HWLWLRQHUV�DUH�QRW�DZDUH�RI�HYLGHQFH�RI�D�VLQJOH�VWXGHQW�GHDWK�UHVXOWLQJ�GXULQJ�WKH�ODVW����\HDUV��DW�OHDVW��IURP�
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� 9��2WKHU�1HJDWLYH�2SLQLRQV�E\�&RPSHWHQW�6FLHQWLVWV�� � � � � � � � �6HFWLRQ�������RQ�WKH�GHILQLWLRQV�RI�³VDIH�RU�VDIHW\�´�DERYH��DOVR�SURYLGHV��� ,Q�GHWHUPLQLQJ�VDIHW\��WKH�IROORZLQJ�IDFWRUV�VKDOO�EH�FRQVLGHUHG����L��6DIH�RU�VDIHW\�PHDQV�WKDW�WKHUH�LV�D�UHDVRQDEOH�FHUWDLQW\�LQ�WKH�PLQGV�RI�FRPSHWHQW�VFLHQWLVWV�WKDW�WKH�VXEVWDQFH�LV�QRW�KDUPIXO�XQGHU�WKH�LQWHQGHG�FRQGLWLRQV�RI�XVH���� �7KDW� VWDQGDUG� LV� VLPSO\� QRW�PHW�� � 7KH� FRQVRUWLXP�RI�)UHQFK� DQG�*HUPDQ� VFLHQWLVWV�ZKR�FRQGXFWHG� WKH�(XURSHDQ�UHVHDUFK�FRQFOXGHG��7DE����DERYH���� >,@W� VHHPV� QRW� DSSURSULDWH� WR� GUDZ� D� ILQDO� FRQFOXVLRQ� FRQFHUQLQJ� WKH� ULVN�DVVRFLDWHG�ZLWK�KXPDQ�FRQVXPSWLRQ� RI� LUUDGLDWHG� IDW�FRQWDLQLQJ� IRRGV�� +RZHYHU�� VLQFH� RXU� UHVXOWV� SRLQW� WRZDUGV� WR[LF��JHQRWR[LF�DQG�HYHQ�WXPRU�SURPRWLQJ�DFWLYLW\�RI�FHUWDLQ���$&%��ZH�VWURQJO\�UHFRPPHQG�WR�FDUU\�RXW�IXUWKHU�UHVHDUFK��LQFOXGLQJ�FRQILUPDWLRQ�RI�RXU�UHVXOWV�E\�RWKHU�ODERUDWRULHV��WR�HOXFLGDWH�D�SRVVLEOH�ULVN� DVVRFLDWHG� ZLWK� WKH� FRQVXPSWLRQ� RI� LUUDGLDWHG� IDW�FRQWDLQLQJ� IRRGV���� 7R� FKDUDFWHUL]H� WKH�SRWHQWLDO�ULVN��KD]DUGV�QHHG�WR�EH�LGHQWLILHG��WKH�H[SRVXUH��WKH�H[DFW�GRVH�UHVSRQVH�DQG�SDUWLFXODUO\�WKH�NLQHWLFV�DQG�PHWDEROLVP�RI���$&%�LQ�WKH�OLYLQJ�RUJDQLVP�VKRXOG�EH�HOXFLGDWHG��$OO�WKHVH�VWXGLHV�DUH�GHHPHG�QHFHVVDU\�WR�JDLQ�LQVLJKW�LQWR�WKH�PHFKDQLVPV�RI�WKH�WR[LF�HIIHFWV��1XPHURXV�TXHVWLRQV�VWLOO�UHPDLQ�WR�EH�DQVZHUHG��DQG�PXFK�UHVHDUFK�LV�OHIW�WR�EH�GRQH��EHIRUH�D�TXDOLILHG�ULVN�DVVHVVPHQW�FDQ�EH�SHUIRUPHG����$GGLWLRQDOO\��WKH�VFLHQWLVWV�VWDWHG��� ,Q� OLJKW� RI� WKH� H[SHFWHG� H[WHQGHG� DSSOLFDWLRQ� RI� IRRG� LUUDGLDWLRQ�� KRZHYHU�� LW� VHHPV� QHFHVVDU\� WR�IXUWKHU�FODULI\� WKH�SRWHQWLDO� WR[LFLW\�RI���$&%V�DQG�WKHLU�FRQWULEXWLRQ� WR�D�SRVVLEOH�ULVN�DVVRFLDWHG�ZLWK�KXPDQ�FRQVXPSWLRQ�RI�LUUDGLDWHG�IDW�FRQWDLQLQJ�IRRG����7KH\�IXUWKHU�VWDWHG���� >:@H�IHHO�WKDW�RXU�QHZ�GDWD�����UDLVH�VRPH�GRXEWV�RU�DW�OHDVW�VXJJHVW�WKDW�FDXWLRQ�VKRXOG�EH�H[HUFLVHG�EHIRUH�DQ\�ULVN�WR�FRQVXPHUV�E\�H[SRVXUH�WR�WKHVH�FRPSRXQGV�LV�GHQLHG����,W�QHHGV�WR�EH�VKRZQ�WKDW�GHVSLWH�WKH�SUHVHQFH�RI�SRWHQWLDOO\�F\WR��DQG�JHQRWR[LF�UDGLDWLRQ�LQGXFHG�DJHQWV��WKH�FRQVXPSWLRQ�RI�LUUDGLDWHG�IDW�FRQWDLQLQJ�IRRG�LV�VDIH�IRU�FRQVXPHUV�����2WKHU� KLJKO\�TXDOLILHG� VFLHQWLVWV� UHSHDW� WKHVH� FRQFHUQV�� � 3URIHVVRU�:LOOLDP�:�� $X�� 3K�'��� RI� WKH� 'HSDUWPHQW� RI�3UHYHQWLYH�0HGLFLQH� DW� WKH�8QLYHUVLW\� RI� 7H[DV�0HGLFDO� %UDQFK� LQ�*DOYHVWRQ�� DQG� DQ� LQWHUQDWLRQDOO\� UHFRJQL]HG�PXWDJHQLFLW\�H[SHUW��KDV�VWDWHG��7DE������ >,Q� WKH� (XURSHDQ�8QLRQ� VWXG\� RQ� UDWV�@� D� SRUWLRQ� RI� WKH� >��$&%V@� FURVVHG� WKH� LQWHVWLQDO� EDUULHU��HQWHUHG�WKH�EORRG�VWUHDP�DQG�DFFXPXODWHG�LQ�DGLSRVH�WLVVXH�RI�WKH�DQLPDO��7KHUHIRUH��FRQVXPSWLRQ�RI�LUUDGLDWHG�IRRG�IRU�D�ORQJ�WLPH�FDQ�FDXVH�VLJQLILFDQW�DFFXPXODWLRQ�RI�WKH�WR[LF���$&%�LQ�WKH�DGLSRVH�WLVVXHV�RI�FRQVXPHUV����>&@RQVXPSWLRQ�RI�DQ� LPSURSHU�GLHW� WRJHWKHU�ZLWK� IRRG�WKDW�FRQWDLQV���$&%�ZKLFK�DFWV�DV�D�WXPRU�SURPRWHU�FDQ�LQFUHDVH�WKH�ULVN�IRU�WKH�GHYHORSPHQW�RI�FRORQ�FDQFHU��8QGHU�WKLV�VFHQDULR��LQGLYLGXDOV�ZKR�ZRXOG�QRUPDOO\�RXWOLYH�WKH�ULVN�IRU�FRORQ�FDQFHU�PLJKW�GHYHORS�WKH�FDQFHU�IURP�WKH�SURPRWLQJ�HIIHFW�RI���$&%��:LWKRXW�D�V\VWHPDWLF�LQYHVWLJDWLRQ�LQ�WKH�SRSXODWLRQ��WKLV�VHULRXV�FRQFHUQ�KDV�QRW�EHHQ�DGGUHVVHG�\HW����6KRUW�WHUP�VDIHW\�HYDOXDWLRQ�RI�FRPSRQHQWV�RI�LUUDGLDWHG�IRRG�
������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ���������HDWLQJ�QRUPDO�XQ�LUUDGLDWHG�JURXQG�EHHI�LQ�WKH�16/3�WKDW�ZDV�FRQWDPLQDWHG�ZLWK�SDWKRJHQV�DW�WKH�VRXUFH��
��%XUQRXI�HW�DO��&RQVRUWLXP�UHSRUW��7DE����DERYH��
��5DXO��)��HW�DO��1XWULWLRQ�DQG�&DQFHU�DUWLFOH��7DE����DERYH��
���%XUQRXI�HW�DO��&RPPHQW��7DE����DERYH��
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SURGXFWV�� UDWKHU� WKDQ� RQ�ZKROH� IRRG�� QHHGV� WR� EH� V\VWHPDWLFDOO\� FRQGXFWHG�� 7KHUHIRUH�� UHJXODWRU\�DJHQFLHV�DQG�LQGXVWULHV�QHHG�WR�HQVXUH�WKDW�WKH�LUUDGLDWLRQ�SURFHVV�ZLOO�QRW�SURGXFH�VHULRXV�DQG�ORQJ�WHUP�KHDOWK�HIIHFWV�WR�FRQVXPHUV���'U��$X�DOVR�H[SUHVVHG�FRQFHUQV�DERXW�WKH�5DXO�HW�DO��ILQGLQJV�WDNHQ�WRJHWKHU�ZLWK�WKH�IDFW�WKDW�FDQFHU�SURPRWHUV�DUH�NQRZQ�WR�EH�DEOH�FDXVH�WKHLU�HIIHFWV�DW�YHU\�ORZ�OHYHOV��7DE��������>,@Q� D� GLIIHUHQW� EXW� ZHOO�HVWDEOLVKHG� WXPRU� SURPRWLRQ� DQLPDO�PRGHO�� WKH� GRVH� WKDW� ZDV� QHHGHG� WR�SURPRWH�WXPRUV�ZDV�ORZHU�WKDQ�����XJ�SHU�PRXVH��GHOLYHUHG�WZR�WLPHV�SHU�ZHHN�IRU����ZHHNV��6DOHHP�HW� DO��� ��������� � $QRWKHU� ZD\� WR� FRQVLGHU� WKH� GRVDJH� VLWXDWLRQ� LV� WKDW� WKH� FRQFHQWUDWLRQ� RI� WXPRU�SURPRWHUV�LV�XVXDOO\�KXQGUHGV�RI�WLPHV�OHVV�WKDQ�WKH�FDQFHU�LQGXFLQJ�FKHPLFDOV���7KHUHIRUH����$&%�LQ�LUUDGLDWHG�IRRG�FDQ�SRWHQWLDOO\�EH�KD]DUGRXV�WR�KXPDQV���&KLQWKDODSDOO\� 9�� 5DR�� 3K�'��� $VVRFLDWH� &KLHI� RI� WKH� 'LYLVLRQ� RI� 1XWULWLRQDO� &DUFLQRJHQHVLV� DW� WKH� ,QVWLWXWH� IRU�&DQFHU�3UHYHQWLRQ����RQH�RI�WKH�OHDGLQJ�1,+�UHFRJQL]HG�FDQFHU�FHQWHUV����LQ�9DOKDOOD��1HZ�<RUN��VWDWHG��7DE��������

������������������������������ �����������������������������
���&LWDWLRQ�LV�WR��6DOHHP�0��$KPHG�68��$ODP�$��6XOWDQD�6���7HSKURVLD�SXUSXUHD�DOOHYLDWHV�SKRUERO�HVWHU�LQGXFHG�WXPRU�SURPRWLRQ�UHVSRQVH�LQ�PXULQH�VNLQ���3KDUPDFRO��5HV��������������������

>)@XUWKHU�LQYHVWLJDWLRQV�DUH�ZDUUDQWHG�WR�LGHQWLI\�DQG�DVVHVV�WKH�H[DFW�OHYHOV�DW�ZKLFK�>��$&%V@�PD\�H[HUW�WXPRU�SURPRWLQJ�HIIHFWV��$OVR��D�IXOO�OHQJWK�VWXG\�LQYHVWLJDWLQJ�WKH�FDQFHU�SURPRWLQJ�HIIHFWV�RI���DON\OF\FOREXWDQRQHV�LQ�LUUDGLDWHG�IRRGV��SHU�VH��DQG�WKHLU�PHFKDQLVP�V��RI�DFWLRQ��LV�XUJHQWO\�QHHGHG�WR�DGGUHVV�SXEOLF�KHDOWK�FRQFHUQV��$�WKRURXJK�LQYHVWLJDWLRQ�RI�WKH�HIIHFW�RI���DON\OF\FOREXWDQRQHV�DW�OHYHOV� FRQVXPHG� E\� WKH� KXPDQ� SRSXODWLRQ� DQG� LQ�PRGHOV� �LQ� YLWUR� DQG� LQ� YLYR�� RI� YDULRXV� W\SHV� RI�FDQFHUV�LV�ZDUUDQWHG�EHIRUH�SURSRVLQJ�WKDW�LUUDGLDWHG�IRRGV�GR�RU�GR�QRW�SURPRWH�FRORQ�FDQFHU���
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,Q�WKH�IDFH�RI�WKHVH�QHJDWLYH��RU�DW�OHDVW�YHU\�VNHSWLFDO��FRPPHQWV�E\�VFLHQWLVWV�RI�LPSHFFDEOH�FUHGHQWLDOV���DV�ZHOO�DV�E\�PDQ\�RWKHU�VFLHQWLVWV����LW�LV�DEVROXWHO\�FOHDU�WKDW�WKH�UHTXLUHG�OHJDO�VWDQGDUG�RI�D�³UHDVRQDEOH�FHUWDLQW\´�RI�VDIHW\�IRU�,*%�³LQ�WKH�PLQGV�RI�FRPSHWHQW�VFLHQWLVWV´�LV�QR�ORQJHU�PHW��HYHQ�DVVXPLQJ�IRU�WKH�VDNH�RI�DUJXPHQW�WKDW�LW�ZDV�PHW�DW�WKH�WLPH�RI�WKH������DSSURYDO���:HUH�)'$�WR�SURFHHG�DV�LI�WKH�UHTXLUHG�FHUWDLQW\�GLG�H[LVW�IRU�,*%�LW�ZRXOG�EH�ZURQJ�DV�D�PDWWHU�RI�IDFW�DQG�LQ�YLRODWLRQ�RI�WKH�ODZ����
� 9,��1HZ�7UDQV�)DW�&RQFHUQV��,Q�D�FUXFLDO�UHSRUW�RQ�WUDQV�IDWW\�DFLGV�LVVXHG�ODVW�\HDU�E\�WKH�1DWLRQDO�$FDGHPLHV�RI�6FLHQFHV��,QVWLWXWH�RI�0HGLFLQH��,20��� WKH� FRURQDU\� KHDUW� GLVHDVH� �&+'�� ULVNV� SUHVHQWHG� E\� WKHVH� VXEVWDQFHV� DUH� DV� IROORZV� �HPSKDVLV� DGGHG��FLWDWLRQV�RPLWWHG���� � � � � � � � � � � � �6XPPDU\� �� 7KHUH� LV� D� SRVLWLYH� OLQHDU� WUHQG� EHWZHHQ� WUDQV� IDWW\� DFLG� LQWDNH� DQG� WRWDO� DQG� /'/�FKROHVWHURO�FRQFHQWUDWLRQ��DQG�WKHUHIRUH�LQFUHDVHG�ULVN�RI�&+'��WKXV�VXJJHVWLQJ�D�7ROHUDEOH�8SSHU�,QWDNH�/HYHO��8/��RI�]HUR��%HFDXVH�WUDQV�IDWW\�DFLGV�DUH�XQDYRLGDEOH�LQ�RUGLQDU\�GLHWV��DFKLHYLQJ�VXFK�D� 8/� ZRXOG� UHTXLUH� H[WUDRUGLQDU\� FKDQJHV� LQ� SDWWHUQV� RI� GLHWDU\� LQWDNH�� 6XFK� H[WUDRUGLQDU\�DGMXVWPHQWV� PD\� LQWURGXFH� RWKHU� XQGHVLUDEOH� HIIHFWV� �H�J��� HOLPLQDWLRQ� RI� IRRGV�� VXFK� DV� GDLU\�SURGXFWV�DQG�PHDWV�� WKDW�FRQWDLQ� WUDQV� IDWW\�DFLGV�PD\�UHVXOW� LQ� LQDGHTXDWH� LQWDNHV�RI�SURWHLQ�DQG�FHUWDLQ� PLFURQXWULHQWV�� DQG� XQNQRZQ� DQG� XQTXDQWLILDEOH� KHDOWK� ULVNV� PD\� EH� LQWURGXFHG� E\� DQ\�H[WUHPH�DGMXVWPHQWV� LQ�GLHWDU\�SDWWHUQ��)RU� WKHVH� UHDVRQV��QR�8/� LV�SURSRVHG�� �1HYHUWKHOHVV�� LW� LV�UHFRPPHQGHG� WKDW� WUDQV� IDWW\� DFLG� FRQVXPSWLRQ� EH� DV� ORZ� DV� SRVVLEOH� ZKLOH� FRQVXPLQJ� D�QXWULWLRQDOO\�DGHTXDWH�GLHW���
�$V� LQGLFDWHG� WKH� HYLGHQFH� VXJJHVWV� D� 7ROHUDEOH� 8SSHU� ,QWDNH� /HYHO� RI� ]HUR�� � ,Q� DQ\� HYHQW�� WUDQV� IDWW\� DFLG�FRQVXPSWLRQ�VKRXOG�EH�PLQLPL]HG����
�2QH� SXEOLVKHG� VWXG\� KDV� IRXQG� WKDW� LUUDGLDWLRQ� GRXEOHV� WKH� DPRXQW� RI� WUDQV� IDW� LQ� LUUDGLDWHG� FRPSDUHG� WR� QRQ�LUUDGLDWHG�JURXQG�EHHI��7DE�������'RXEOLQJ�WKH�WUDQV�IDW�ZLOO�LQFUHDVH�WKH�ULVN�RI�&+'�DVVRFLDWHG�ZLWK�WKLV�KDUPIXO�IDW���)XUWKHU��DQ�LQFUHDVH�LQ�WUDQV�IDW�DOVR�LQFUHDVHV�WKH�ULVNV�RI�D�YDULHW\�RI�RWKHU�DVVRFLDWHG�KXPDQ�KHDOWK�SUREOHPV����(VSHFLDOO\�LQ�OLJKW�RI�WKH�,20�UHFRPPHQGDWLRQ�WR�PLQLPL]H�FRQVXPSWLRQ�RI�WUDQV�IDW��)'$�PXVW�LQYHVWLJDWH�WKLV�LVVXH�WKRURXJKO\�EHIRUH�DOORZLQJ�IXUWKHU�VDOHV�RI�,*%��D�SURGXFW�RQ�ZKLFK�OHYHOV�RI�WKLV�IDW�DUH�QRW�ODEHOHG����
������������������������������ �����������������������������
���1XPHURXV�RWKHU�H[SHUWV�KDYH�DOVR�FDOOHG�IRU��DW�OHDVW��PRUH�UHVHDUFK�RQ�LUUDGLDWLRQ�VDIHW\��6HH��H�J���/RXULD��'�%��³)RRG�LUUDGLDWLRQ��3HUFHSWLRQV�RI�D�TXDOLILHG�RSSRQHQW�´�,QIHFWLRXV�'LVHDVHV�LQ�&OLQLFDO�3UDFWLFH�������������������7ULWVFK��*�/��³)RRG�LUUDGLDWLRQ�´�1XWULWLRQ��������������������6WHLQEHUJ��-���TXRWHG�LQ�5��3DSD]LDQ��³)RRG�LUUDGLDWLRQ���$�KRW�LVVXH�´�+DUYDUG�+HDOWK�/HWWHU��YRO������QR������S������������1RWDEO\�����PHGLFDO�H[SHUWV�DQG�PDQ\�RWKHU�SURPLQHQW�LQGLYLGXDOV�HQGRUVHG�D�GHWDLOHG�ZDUQLQJ�LQ�D�KHDOWK�MRXUQDO�RQ�WKH�GDQJHUV�RI�LUUDGLDWLRQ�RI�IRRGV�JHQHUDOO\��(SVWHLQ��6�6���DQG�:��+DXWHU��³3UHYHQWLQJ�SDWKRJHQLF�IRRG�SRLVRQLQJ��6DQLWDWLRQ�QRW�LUUDGLDWLRQ�´�,QWO��-��RI�+HDOWK�6HUYLFHV��������������������6RPH�H[DPSOHV�RI�SURPLQHQW�0'�DQG�3K�'��HQGRUVHUV�RI�WKH�ZDUQLQJ��1HDO�%DUQDUG��3UHVLGHQW��3K\VLFLDQV�&RPPLWWHH�IRU�5HVSRQVLEOH�0HGLFLQH��'RQDOG�'DKOVWHQ��3URIHVVRU�DQG�$VVRFLDWH�'HDQ��8QLY��RI�&DOLIRUQLD��%HUNHOH\��5REHUW�(OGHU��6HQLRU�0LFURELRORJLVW��1HRJHQ�&R���6DPXHO�(SVWHLQ��(PHULWXV�3URIHVVRU�RI�(QYLURQPHQWDO�0HGLFLQH��8QLY��RI�,OOLQRLV�6FKRRO�RI�3XEOLF�+HDOWK��DQG�&KDLUPDQ�RI�WKH�&DQFHU�3UHYHQWLRQ�&RDOLWLRQ��-D\�0��*RXOG��'LUHFWRU��5DGLDWLRQ�DQG�3XEOLF�+HDOWK�3URMHFW��:LOOLDP�/LMLQVN\��SDVW�'LUHFWRU�RI�&KHPLFDO�&DUFLQRJHQHVLV��)UHGHULFN�&DQFHU�5HVHDUFK�&HQWHU��'RQDOG�/RXULD��&KDLUPDQ��'HSDUWPHQW�RI�3UHYHQWLYH�0HGLFLQH��1HZ�-HUVH\�0HGLFDO�6FKRRO��9LQFHQWH�1DYDUUR��3URIHVVRU��7KH�-RKQV�+RSNLQV�8QLY��DQG�8QLY��RI�3RPSHX�)DEUD��6SDLQ��DQG�'U��4XHQWLQ�<RXQJ��SDVW�3UHVLGHQW��$PHULFDQ�3XEOLF�+HDOWK�$VVRFLDWLRQ���
��1DWLRQDO�$FDGHPLHV�RI�6FLHQFHV��,QVWLWXWH�RI�0HGLFLQH��3DQHO�RQ�0DFURQXWULHQWV���������/HWWHU�5HSRUW�RQ�'LHWDU\�5HIHUHQFH�,QWDNHV�IRU�7UDQV�)DWW\�$FLGV��-XO\������
��6HH�7UDQV�)DWW\�$FLG�)DFW�6KHHW��RQ�7UDQV�)DW�,QIR�:HE�KWWS���ZZZ�HQLJ�FRP�����W�E�KWPO��PDLQWDLQHG�E\�D�OHDGLQJ�IDW�UHVHDUFKHU��0DU\�*��(QLJ��3K�'���)�$�&�1���'LUHFWRU��1XWULWLRQDO�6FLHQFHV�'LYLVLRQ��(QLJ�$VVRFLDWHV��,QF���6LOYHU�6SULQJ��0'��
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� 9,,��&XPXODWLYH�(IIHFW��6HFWLRQ�������L��RQ�WKH�GHILQLWLRQV�RI�³VDIH�RU�VDIHW\�´�DERYH��DOVR�SURYLGHV��� ,Q�GHWHUPLQLQJ�VDIHW\��WKH�IROORZLQJ�IDFWRUV�VKDOO�EH�FRQVLGHUHG������� ��������� �� �� ���� 7KH� FXPXODWLYH� HIIHFW� RI� WKH� VXEVWDQFH� LQ� WKH� GLHW�� WDNLQJ� LQWR� DFFRXQW� DQ\� FKHPLFDOO\� RU�SKDUPDFRORJLFDOO\�UHODWHG�VXEVWDQFH�RU�VXEVWDQFHV�LQ�VXFK�GLHW������,Q�DGGLWLRQ�WR�WKH�SRWHQWLDO�KD]DUGV�SRVHG�E\���$&%V�LQ�,*%�GLUHFWO\��WKH�DFW�RI�JULOOLQJ�KDPEXUJHUV�W\SLFDOO\�FRDWV�WKHP�ZLWK�SRO\F\FOLF�DURPDWLF�K\GURFDUERQV��NQRZQ�FDUFLQRJHQV��IXUWKHU��JULOOLQJ�FUHDWHV�KHWHURF\FOLF�DPLQHV��ZKLFK�DUH� PXWDJHQV� DQG� FDUFLQRJHQV� DVVRFLDWHG� ZLWK� UHVSLUDWRU\� WUDFW� FDQFHUV� �IURP� WKH� IXPHV�� DQG� DUH� NQRZQ� FRORQ�FDUFLQRJHQV����7KH�WXPRU�SURPRWLRQ�HIIHFW�RI�WKH���$&%V��DV�IRXQG�E\�5DXO�HW�DO���PXVW�EH�LQYHVWLJDWHG�LQ�FRPELQDWLRQ�ZLWK�WKH�NQRZQ�FRORQ�FDUFLQRJHQV�LQ�FKDUJULOOHG�KDPEXUJHUV���2Q�WRS�RI�WKDW��WKH�LUUDGLDWHG�KDPEXUJHUV¶�SRWHQWLDO�WR�FRQWDLQ� LQFUHDVHG� WUDQV� IDW�PXVW� EH� DVVHVVHG�� ,W� LV� SRVVLEOH� WKDW� � FDUFLQRJHQLF� DQG� RWKHU� KDUPIXO� HIIHFWV�ZLOO� DFW�FXPXODWLYHO\�DQG�V\QHUJLVWLFDOO\���7KHVH�VDIHW\�ULVNV�DQG�RWKHU�FRQFHUQV�LQ�WKLV�SHWLWLRQ�DUH�VXPPDUL]HG�DQG�UHVWDWHG�LQ�WKH�DWWDFKHG�QHZ�VSHFLDO�UHSRUW�E\�SHWLWLRQHUV�HQWLWOHG��³:KDW¶V�LQ�WKH�%HHI"���6FLHQWLVWV�4XHVWLRQ�WKH�6DIHW\�RI�,UUDGLDWHG�*URXQG�%HHI´��7DE�������)'$¶V� DODUP� EHOOV� VKRXOG� EH� ULQJLQJ�� � &KDUUHG� JULOOHG� JURXQG� EHHI� �� DQ� H[WUHPHO\� FRPPRQ� $PHULFDQ� IRRG� ��SRWHQWLDOO\�SRVHV�PXOWLSOH�WR[LFLW\�KD]DUGV�LI�LW�LV�ILUVW�LUUDGLDWHG��
��&RQFOXVLRQ��7KHUH� FDQ� EH� QR� UHDVRQDEOH� FODLP� WKDW� ,*%� PHHWV� WKH� VDIHW\� VWDQGDUG� LQ� ��� &)5� � 3DUW� ���� IRU� IRRG� DGGLWLYHV���&RQWUDU\�WR�WKRVH�VWDQGDUGV��HVWDEOLVKHG�WROHUDQFHV�RU�VDIH�OHYHOV�RI�FRQVXPSWLRQ�H[LVW�QHLWKHU�IRU�WKDW�IRRG�LWHP�QRU�IRU� WKH� ��$&%V� DQG� WKH� LQFUHDVHG� WUDQV� IDW� LW� FRQWDLQV�� � 7KH� ³SUREDEOH� FRQVXPSWLRQ´� IDFWRU� IRU� ,*%� KDV� DOUHDG\�LQFUHDVHG�GUDPDWLFDOO\�LQ�WKH�8QLWHG�6WDWHV�DQG�LV�RQ�WKH�YHUJH�RI�D�KXJH�IXUWKHU�LQFUHDVH�DV�D�UHVXOW�RI�WKH�16/3�PDVV�IHHGLQJ� SURJUDP�� � 7KLV� ZLOO� FDXVH� WKH� ULVNV� WR� UHYHUEHUDWH� DFURVV� D� SRSXODWLRQ� RI� YXOQHUDEOH� FKLOGUHQ� RUGHUV� RI�PDJQLWXGH� ODUJHU� WKDQ� WKH� SRSXODWLRQ�RI� YROXQWDU\�SXUFKDVHUV� WKDW� LV� FXUUHQWO\� FRQVXPLQJ� ,*%�� �6HULRXV�SRWHQWLDO�H[LVWV�IRU�FXPXODWLYH�KDUPIXO�HIIHFWV� LQ�WKH�IRUP�RI�LQFUHDVHG�FRORQ�FDQFHU�SURPRWLRQ�DQG�LQFUHDVHG�WUDQV�IDW���$V�VKRZQ�E\�WKH�FRQVLGHUDEOH�FRQWUDU\�RSLQLRQV�FLWHG�KHUHLQ�LVVXHG�E\�UHVSHFWHG�VFLHQWLVWV��³UHDVRQDEOH�FHUWDLQW\�LQ�WKH�PLQGV�RI�FRPSHWHQW�VFLHQWLVWV�WKDW�WKH�VXEVWDQFH�LV�QRW�KDUPIXO´�SODLQO\�GRHV�QRW�H[LVW���
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DQ\ZKHUH� LQ� WKH�ZRUOG�ZLWK�DQ\� LUUDGLDWHG� IRRG�±�GHILHV�FRPPRQ�VHQVH�DQG�ZRXOG�EH� LPPRUDO�XQWLO� WKH�VFLHQWLILF�VDIHW\�LVVXHV�DUH�IXOO\�UHVROYHG���� ��
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