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6DQXV�0HGLFDO�-RXUQDO������������'2,�����������VDQXV�Y�L������

)LJXUH����(&*�VKRZHG�DWULDO�¿EULOODWLRQ�UDSLG�YHQWULFXODU�UHVSRQVH�ZLWK�59+������������������DQG�6�4�7��SDWWHUQ

)LJXUH� ��� (FKRFDUGLRJUDSK\� VKRZHG�/HIW�YHQWULFXODU�ZLWK�'�VKDSH�DSSHDUDQFH�DQG�5LJKW�YHQWULFXODU�GLODWDWLRQ )LJXUH����7HQ�GD\V�DIWHU�DQWLFRDJXODWLRQ�WKHUDS\HFKRFDUGLRJUDSK\� VKRZHG� QRUPDO� VL]H� RIULJKW�YHQWULFXODU�DQG�OHIW�YHQWULFXODU

)LJXUH����&7�SXOPRQDU\�DQJLRJUDSK\��FRURQDO�YLHZ�VKRZHG� ELODWHUDO� SXOPRQDU\� DUWHULDO� WKURPEXVZLWK�GHFUHDVH�RI�DUWHULDO�OXPHQ )LJXUH����&7�SXOPRQDU\�DQJLRJUDSK\��VDJLWWDO�YLHZ�VKRZHG� ELODWHUDO� SXOPRQDU\� DUWHULDO� WKURPEXVZLWK�GHFUHDVH�RI�DUWHULDO�OXPHQ



3XOPRQDU\�(PEROLVP�ZLWK�$QWLSKRVSKROLSLG�6\QGURPH��$�&DVH�5HSRUW ��

REVWUXFWHG� SXOPRQDU\� DUWHULHV�� FRPELQHG� ZLWK� ]RQHV� RI�RYHUÀRZLQJ�EORRG�ÀRZ�LQ�QRQ�REVWUXFWHG�SXOPRQDU\�DUWHULHV�ZLOO� FDXVH� YHQWLODWLRQ�SHUIXVLRQ� PLVPDWFK� WKDW� ZLOO� OHDG� WR���K\SR[LD� � 6PDOO� GLVWDO� HPEROL� XVXDOO\� GRHV� QRW� FDXVH�KHPRG\QDPLF� LQVWDELOLW\� EXW� PD\� FUHDWH� DUHDV� RI� DOYHRODU�KHPRUUKDJH� UHVXOWLQJ� LQ� KHPRSW\VLV�� SOHXUDO� HIIXVLRQ�� DQG��SOHXULWLV��7KLV�LV�NQRZQ�DV�SXOPRQDU\�LQIDUFWLRQ�� &OLQLFDO�VLJQ�DQG�V\PSWRPV�RI�3(�UDQJH�IURP�G\VSQHD��FKHVW�SDLQ��SUH�V\QFRSH�RU�V\QFRSH��RU�KHPRSW\VLV��3(�FDQ�EH�DV\PSWRPDWLF�RU�GLVFRYHUHG�LQFLGHQWDOO\�ZKLOH�ZRUNLQJ�XS�RQ�DQRWKHU� GLVHDVH��&KHVW� SDLQ� FRPSODLQWV� LV� XVXDOO\� FDXVHG� E\�SOHXUDO� LUULWDWLRQ� GXH� WR� REVWUXFWLRQ� RI� WKH� GLVWDO� SXOPRQDU\��DUWHU\� �&KHVW�[�UD\�LV�VRPHWLPHV�DEQRUPDO�DOWKRXJK�LWV�¿QGLQJ�DUH�XVXDOO\�QRQVSHFL¿F�IRU�3(��(&*�FDQ�EH�SUHVHQWHG�DV�59�VWUDLQ��,QYHUWHG�7�ZDYHV�LQ�9��9��DQG�4U�PRUSKRORJ\�LQ�OHDG�9���� LQFRPSOHWH� RU� FRPSOHWH� 5%%%� DQG� 6�4�7�� SDWWHUQ��)XUWKHUPRUH��7�ZDYH�LQYHUVLRQV�LQ�SUHFRUGLDO�OHDGV�DUH�UHODWHG���WR�VHYHULW\�RI�3(�DQG�WKH�SUHVHQFH�RI�59�G\VIXQFWLRQ� �� 3DWLHQWV�ZLWK�VXVSHFWHG�3(�VKRXOG�EH�HYDOXDWHG�IRU�WKH�SUREDELOLW\�RI�3(��&OLQLFDO�SUREDELOLW\�FDQ�EH�FDWHJRUL]HG�LQWR�WKUHH�OHYHO�VFRUH��ORZ�������LQWHUPHGLDWH�������KLJK�������RU�WZR���OHYHO�VFRUH��3(�XQOLNHO\������3(�OLNHO\�!���� �� 3XOPRQDU\� HPEROLVP� UXOH� RXW� FULWHULD� �3(5&�� KDV�EHHQ�PDGH� WR� UXOH� RXW� 3(� HPEROLVP� WR� DYRLG� KLJK� FRVW� DQG�FRPSOLFDWLRQ�RI�XQQHFHVVDU\�GLDJQRVWLF�ZRUNXS��(LJKW�FOLQLFDO�FULWHULD�KDV�DVVRFLDWHG�ZLWK�DEVHQFH�RI�3(��DJH������\HDUV��SXOVH�������EHDWV�SHU�PLQXWH��6D2��!�����QR�XQLODWHUDO�OHJ�VZHOOLQJ��QR� KLVWRU\� RI� KHPRSW\VLV�� QR� UHFHQW� WUDXPD� RU� VXUJHU\�� QR���KLVWRU\�RI�97(��DQG�QR�RUDO�KRUPRQH�XVH� �� '�GLPHU� LV� D� UHVXOW� IURP� GHJUDGDWLRQ� RI� SODVPLQ�PDGLDWHG�¿EULQ��'�GLPHU�OHYHOV�DUH�LQFUHDVHG�LQ�WKH�SUHVHQFH�RI�DFXWH�FORWWLQJ�GXH�WR�VLPXOWDQHRXV�DFWLYDWLRQ�RI�FRDJXODWLRQ�DQG���¿EULQRO\VLV� �'�GLPHU�KDV�D�JRRG�QHJDWLYH�SUHGLFWLYH�YDOXH�EXW���ORZ�SRVLWLYH�SUHGLFWLYH�YDOXH�WR�FRQ¿UP�WKH�GLDJQRVLV�RI�3(� �� &7� SXOPRQDU\� DQJLRJUDSK\� �&73$�� LV� XVLQJ� IRU�GLDJQRVLQJ� 3(� EDVHG� RQ� GLUHFW� YLVXDOL]DWLRQ� RI� WKURPEXV����VKRZLQJ�D�¿OOLQJ�GHIHFW�LQ�WKH�DUWHU\� �(FKRFDUGLRJUDSK\�FDQ�DOVR�EH�XVHG�LQ�GLDJQRVLQJ�3(��EXW�QHHG�IXUWKHU�FRPSUHKHQVLYH�HYDOXDWLRQ��6RPH�¿QGLQJV�IURP�HFKRFDUGLRJUDSK\�H[DPLQDWLRQ�DUH�WKH�SUHVHQFH�RI�59�GLODWLRQ��59�IUHH�ZDOO�K\SRNLQHVLD�RU�DNLQHVLD� �0F&RQQHOO� VLJQ��� ������ VLJQ�� 59�/9� HQG�GLDVWROLF�GLDPHWHU� !��� DQG� GHFUHDVHG� WULFXVSLG� DQQXODU� SODQH� V\VWROLF�H[FXUVLRQ� �7$36(��PHDVXUHG� E\�P�PRGH� �OHVV� WKDQ� ��PP����PD\�DOVR�EH�SUHVHQW�LQ�3(�SDWLHQWV� �� 7UHDWPHQW� LQ�DFXWH�SKDVH�VKRXOG�EH�GRQH� WR�VXSSRUW�KDHPRG\QDPLF�DQG�UHVSLUDWLRQ�V\VWHP��7KLV� LQFOXGHV�R[\JHQ�DGPLQLVWUDWLRQ� DQG� YHQWLODWLRQ�� FDXWLRXV� YROXPH� ORDGLQJ��DGPLQVLWUDWLRLQ�RI�YDVRSUHVVRUV�DQG�LQRWURSHV��DQG�PHFKDQLFDO��FLUFXODWRU\�VXSSRUW� �� $GPLQLVWUDWLRQ� RI� LQLWLDO� DQWLFRDJXODWLRQ� VKRXOG� EH�GRQH�IRU�SDWLHQWV�ZLWK�LQWHUPHGLDWH�RU�KLJK�FOLQLFDO�SUREDELOLW\�RI�3(��6XEFXWDQHRXV�LQMHFWLRQ�RI�ORZ�PROHFXODU�ZHLJKW�KHSDULQ��/0:+�� RU� IRQGDSDULQX[� DUH� SUHIHUUHG� RYHU� XQIUDFWLRQDWHG�KHSDULQ��8)+��EHFDXVH� WKH\�KDYH�D�GHFUHDVHG�ULVN�IRU�PDMRU��EOHHGLQJ�DQG�KHSDULQ�LQGXFH�WKURPERF\WRSHQLD� �8)+�FDQ�EH�DGPLQLVWHUHG� LQ� SDWLHQWV� ZLWK� UHQDO� LPSDLUPHQW� �&UHDWLQLQH�FOHDUDQFH� �� ��P/�PLQ�� DQG� SDWLHQWV� ZLWK� XQVWDEOH��KHPRG\QDPLF�VWDWXV�ZKR�ZLOO�XQGHUJR�UHSHUIXVLRQ�WUHDWPHQW� �:DUIDULQ� DQG� GLUHFW� DQWLFRDJXODQW� �'2$&�� FDQ� EH� XVHG� LQ�WUHDWPHQW�IRU�3(��� 5HSHUIXVLRQ�WUHDWPHQW�RQ�KLJK�ULVN�3(�SDWLHQW�FRQVLVW�RI� V\VWHPLF� WKURPERO\VLV� �VWUHSWRNLQDVH�� UHFRPELQDQW� WLVVXH�SODVPLQRJHQ� DFWLYDWRU� �UW3$��� XURNLQDVH��� SHUFXWDQHRXV

'LVFXVVLRQ3XOPRQDU\� HPEROLVP� �3(�� LV� WKLUG� PRVW� IUHTXHQW� DFXWH�FDUGLRYDVFXODU� V\QGURPH� EHKLQG� P\RFDUGLDO� LQIDUFWLRQ� DQG�VWURNH��3(�DQQXDO�LQFLGHQFH�UDWHV�UDQJLQJ��������SHU����������SRSXODWLRQ� �3UHGLVSRVLQJ� IDFWRUV� IRU�3(�DUH�FDWHJRUL]HG� LQWR�VWURQJ��PRGHUDWH�DQG�ZHDN�ULVN�IDFWRU��6WURQJ� ULVN� IDFWRUV� LQFOXGH� ORZHU� OLPE� IUDFWXUH��KRVSLWDOL]DWLRQ�IRU�DWULDO�ÀXWWHU�¿EULOODWLRQ��ZLWKLQ�SUHYLRXV���PRQWKV��� SUHYLRXV� YHQRXV� WKURPERHPEROLVP� �97(�� HYHQWV��VSLQDO�FRUG�LQMXU\��DQG�KLVWRU\�RI�P\RFDUGLDO�LQIDUFWLRQ��ZLWKLQ��SUHYLRXV���PRQWKV�� �0RGHUDWH�ULVN�IDFWRU�LQFOXGH�DXWRLPPXQH�GLVHDVH�� EORRG� WUDQVIXVLRQ�� DUWKURVFRSLF� NQHH� VXUJHU\��FKHPRWKHUDS\��FRQJHVWLYH�KHDUW�IDLOXUH��SRVWSDUWXP�SHULRG��RUDO��FRQWUDFHSWLYH� WKHUDS\� DQG� WKURPERSKLOLD� � :HDN� ULVN� IDFWRU�LQFOXGH�EHG� UHVW�!��GD\V��GLDEHWHV�PHOOLWXV� �'0��� LQFUHDVLQJ��DJH��REHVLW\��DQG�SUHJQDQF\� �3(�FDQ�EH�DVVRFLDWHG�ZLWK�$36��$36�LV�D�V\VWHPLF�DXWRLPPXQH�GLVRUGHU� FKDUDFWHUL]HG� E\� UHFXUUHQW� YHQRXV� RU� DUWHULDO�WKURPERVLV�ZLWK�RU�ZLWKRXW�SUHJQDQF\�PRUELGLW\�LQ�WKH�SUHVHQFH�RI� SHUVLVWHQW� DQWLSKRVSKROLSLG� �D3/�� DXWRDQWLERGLHV�� 7KHVH�LQFOXGH�WKH�OXSXV�DQWLFRDJXODQW��/$���DQWLFDUGLROLSLQ��D&/���DQG����DQWLEHWD��� JO\FRSURWHLQ� �DQWL�ȕ�*3,�� DXWRDQWLERGLHV� �'LDJQRVLV�$36�FRQVLVWV�RI�FOLQLFDO�FULWHULD��YDVFXODU�WKURPERVLV�DQG� SUHJQDQF\� PRUELGLW\�� DQG� ODERUDWRU\� FULWHULD� �/XSXV�DQWLFRDJXODQW� RQ� SODVPD�� DQWLFDUGLROLSLQ� DQWLERG\� LVRW\SH� LQ�VHUXP� DQG� DQWL�� ȕ�� JO\FRSURWHLQ� DQWLERG\� RI� ,J*� RU� ,J0� LQ��VHUXP�� �$QWLSKRVSKROLSLG� DQWLERGLHV� FDQ� LQGXFH� HQGRWKHOLDO�FHOO��FRPSOHPHQW��SODWHOHW��QHXWURSKLO��DQG�PRQRF\WH�DFWLYDWLRQ��OHDGLQJ� WR� WKURPERVLV�� 7KH�PDMRU� WDUJHW� RI� DQWLSKRVSKROLSLG�DQWLERG\� LV�ȕ��JO\FRSURWHLQ� ,� �ȕ�*3,��� D�SODVPD�SURWHLQ� WKDW�ELQGV� DYLGO\� WR� SKRVSKR�OLSLG� VXUIDFHV�� %LQGLQJ� RI�DQWLSKRVSKROLSLG�DQWLERG\�DQG�ȕ�*3,�RQ�FHOOXODU�VXUIDFHV�ZLOO�XS�UHJXODWHV�WKH�H[SUHVVLRQ�RI�SURWKURPERWLF�FHOOXODU�DGKHVLRQ�PROHFXOH�VXFK�DV�(�VHOHFWLQ�DQG�WLVVXH�IDFWRU��$QWLSKRVSKROLSLG�DQWLERGLHV� ZLOO� WKHQ� SURPRWH� FORW� IRUPDWLRQ� WKDW� FDQ� FDXVH���YDVFXODU�WKURPERVLV� �� 3(� FDQ� SUHVHQW� LQ� DFXWH� VWDWH� WKDW� FDQ� LQWHUIHUH�FLUFXODWLRQ� DQG� JDV� H[FKDQJH�� 59� IDLOXUH� GXH� WR� SUHVVXUH�RYHUORDG�LV�WKH�SULPDU\�FDXVH�RI�GHDWK�LQ�VHYHUH�3(��3XOPRQDU\�DUWHULDO�SUHVVXUH�LQFUHDVHV�LI�!�������SXOPRQDU\�DUWHULDO�EHG�LV�RFFOXGHG�E\�WKURPERHPEROLF��3(�ZLOO�FDXVH�YDVRFRQVWULFWLRQ��PHGLDWHG� E\� UHOHDVH� RI� WKURPER[DQH� $�� DQG� VHURWRQLQ�FRQWULEXWHV� WR� WKH� LQLWLDO� LQFUHDVH� LQ� SXOPRQDU\� YDVFXODU���UHVLVWDQFH� �395�� � ,QFUHDVHG� 395� UHVXOW� LQ� 59� DIWHUORDG��WKHUHIRUH� LQFUHDVLQJ� WKH� WHQVLRQ�RI�59�ZDOO�DQG�59�GLODWLRQ��ZKLFK�DOWHU�FRQWUDFWLOLW\�FDXVLQJ�59�G\VIXQFWLRQ��,QRWURSLF�DQG�FKURQRWURSLF�ZLOO�EH�VWLPXODWHG�WR�PDLQWDLQ�SXOPRQDU\�DUWHU\�DQG� V\VWHPLF� FLUFXODWLRQ�� 7KHVH� PHFKDQLVPV� ZLOO� VWDELOL]H�EORRG� SUHVVXUH� DQG� RUJDQ� IXQFWLRQ�� +RZHYHU�� 59� FDQQRW���JHQHUDWH�PHDQ�3$3�!���PPKJ� �59�GLODWLRQ�DOVR�FDXVHV�WKH�LQWHUYHQWULFXODU�VHSWXP�WR�EH�VKLIWHG�WRZDUG�WKH�OHIW�YHQWULFOH�� 7KHVH� SDWKRORJLF� PHFKDQLVPV� FDQ� FDXVH� GLDVWROLF�G\VIXQFWLRQ�DQG�D�GHFUHDVHG�LQ�/9�¿OOLQJ��$OO�WKHVH�GHFUHDVH�WKH�FDUGLDF� RXWSXW�� WKXV� UHVXOWLQJ� LQ� GHFUHDVHG� V\VWHPLF� EORRG���SUHVVXUH� FDXVLQJ� K\SRWHQVLRQ� � 59� LQIDUFWLRQ� FDQ� KDSSHQHG�DIWHU� 3(� EHFDXVH� LPEDODQFH� R[\JHQ� VXSSO\� DQG� GHPDQG� FDQ�UHVXOW� LQ� FDUGLRP\RF\WHV� GDPDJHV� DQG� IXUWKHU� GHFUHDVH�FRQWUDFWLOLW\� IRUFHV�� 5HVSLUDWRU\� IDLOXUH� LV� FRQVHTXHQFH� RI�KHPRG\QDPLF� LQVWDELOLW\�� 7KH�PHFKDQLVP� LV� DIIHFWHG� E\� WKH�FKDUDFWHULVWLF� RI� HPEROLF� PDWHULDO�� GHJUHH� RI� RFFOXVLRQ�� DQG�RQVHW� RI� HPEROL]DWLRQ�� =RQHV� RI� UHGXFHG� EORRG� ÀRZ� LQ�
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