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$EVWUDFW
7KH�SURFHGXUHV�IRU�SUHVHUYDWLRQ�RI�KXPDQ�GRQRU�VNLQ�ZLWK�JO\FHURO��DV�DSSOLHG�E\�WKH�(XUR6NLQ�%DQN��(6%���ZHUH�HYDOXDWHG�DJDLQVW�WKH�SU(1�������VWDQGDUG��$QLPDO�WLVVXHV�DQG�WKHLUGHULYDWLYHV�XWLOL]HG�LQ�WKH�PDQXIDFWXUH�RI�PHGLFDO�GHYLFHV��7KH�IRFXV�FKRVHQ�IRU�WKLV�UHYLHZLV� RQ� ULVNV� UHODWHG� WR� WKH� WUDQVPLVVLRQ� RI� GLVHDVHV�� 3URGXFW�UHODWHG� KD]DUGV�ZHUH� LGHQWLILHG�6XEVHTXHQWO\�� WKH� DVVRFLDWHG� ULVNV� DQG� WKH� (6%� PHDVXUHV� WR� UHGXFH� WKHVH� ULVNV� ZHUHGLVFXVVHG��7KH�DFFHSWDELOLW\�RI� WKH�UHVLGXDO�ULVNV�ZDV�DOVR�HYDOXDWHG�E\�FRPSDULQJ�WKH�ULVN�UHGXFLQJ� PHDVXUHV� ZLWK� WKH� SU(1� ������� (1� ������ (1� ����� DQG� ,62� ������ VWDQGDUGV�&RQFOXVLRQV� GUDZQ� LQGLFDWH� WKDW� (6%� SURFHGXUHV� DV� WKH\� QRZ� VWDQG� GR� QRW� PHHW� DOO� WKHUHTXLUHPHQWV�RI� WKHVH� VWDQGDUGV��1RQFRQIRUPLWLHV�ZHUH�XVHG� WR� IRUPXODWH� D� YDOLGDWLRQ� SODQFRQWDLQLQJ� FRQVLGHUDWLRQV� DQG� VXJJHVWLRQV� RQ� SURFHVV� GHILQLWLRQ� DQG� FRQWURO�� DV� ZHOO� DVDVVHVVPHQW RI� EDFWHULRORJLFDO� DQG� YLURORJLFDO� LQDFWLYDWLRQ� DQG�RU� HOLPLQDWLRQ�� 7KHLPSOHPHQWDWLRQ�RI�WKLV�SODQ�VKRXOG�OHDG�WR�IXOO�FRQIRUPDQFH�WR�WKH�VWDQGDUGV�
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3UHIDFH
)RU� DQ� HIIHFWLYH� WUHDWPHQW� RI� EXUQV�� ZKHWKHU� WKH\� DUH� VXSHUILFLDO� RU� GHHS�� SDUWLDO� RU� IXOOWKLFNQHVV�� LW� LV� UHTXLUHG� WKDW� WKH� EXUQHG� DUHD� LV� FRYHUHG� TXLFNO\�� 7KLV� PHFKDQLFDO� DQGELRORJLFDO�EDUULHU� LV�QHFHVVDU\� WR�SUHYHQW� WKH� ORVV�RI� IOXLG��SURWHLQ�� HOHFWURO\WH�DQG�KHDW�DQGDOVR�WR�LQKLELW�LQIHFWLRQV�$Q�DXWRJUDIW�LV�FRPPRQO\�UHJDUGHG�DV�D�QHDUO\�LGHDO�FRYHULQJ�DQG�FRQVLVWV�RI�DQ�HSLGHUPDOOD\HU�ZLWK�SDUW�RI�WKH�GHUPDO�OD\HU�ZKLFK�LV�UHPRYHG�IURP�DQ�XQDIIHFWHG�DUHD�DQG�SODFHG�RYHUWKH�ZRXQG��+RZHYHU��D�ORW�RI�SDWLHQWV�GR�QRW�KDYH�VXIILFLHQW�GRQRU�VLWHV�DQG�RU�WKHLU�SK\VLFDOFRQGLWLRQ�GRHV�QRW�SHUPLW� WKH�SURFHGXUH��ZKLFK� LQWURGXFHV� DGGLWLRQDO�ZRXQGV��+XPDQ� VNLQIURP FDGDYHULF�VRXUFHV�KDV�SURYHG�WR�EH�D�YHU\�HIIHFWLYH�DOWHUQDWLYH�LQ�WKHVH�FDVHV�%RWK�WKH�GHPDQG�IRU�DQG�WKH�GRQDWLRQ�RI�WKLV�DOORJUDIW�VNLQ��KRZHYHU��DUH�XQSUHGLFWDEOH�DQGWKHUHIRUH�WKH�DYDLODELOLW\�FRXOG�EH�D�SUREOHP��7KH�FUHDWLRQ�RI�VNLQ�EDQNV�VXSSRUWHG�D��PRUH�VWHDG\�VXSSO\�RI�KXPDQ�DOORJUDIW�VNLQ�&UXFLDO� IRU� WLVVXH� EDQNLQJ� LV� WKH� DYDLODELOLW\� RI� DGHTXDWH� SUHVHUYDWLRQ� WHFKQLTXHV�� 6LPSOHSUHVHUYDWLRQ� WHFKQLTXHV� OLNH� UHIULJHUDWLRQ� KDYH� GLVDGYDQWDJHV�� VXFK� DV� KLJK� FRVW�� ULVN� RIFRQWDPLQDWLRQ�DQG�D�OLPLWHG�VKHOI�OLIH��7KHUHIRUH�RWKHU�PHWKRGV�KDG�WR�EH�GHYHORSHG��VXFK�DVFU\RSUHVHUYDWLRQ�� ZKLFK� LV� NQRZQ� WR� \LHOG� H[FHOOHQW� UHVXOWV�� 2QH� RI� WKH� PRUH� UHFHQWO\GHYHORSHG�PHWKRGV� IRU� VNLQ� EDQNLQJ� LV� WKH� XVH� RI� JO\FHURO� DV� WKH� SUHVHUYDWLRQ�PHGLXP� DWPRGHUDWHO\�ORZ�VWRUDJH�WHPSHUDWXUHV��DURXQG���&��,Q������%DVLOH���ZKR�ZDV�LQVSLUHG�E\�VXFFHVVHV�LQ�H[SHULPHQWV�ZLWK�KXPDQ�GXUD�PDWHU��IRXQGWKDW�JO\FHUROLVHG�SRUFLQH�VNLQ�KDG�YHU\�JRRG�SURSHUWLHV�IRU�WKH�XVH�DV�D�ELRORJLFDO�GUHVVLQJ�6RPH� \HDUV� ODWHU�� WKH�'XWFK�1DWLRQDO� 6NLQ�%DQN� �QRZ� WKH�(XUR�6NLQ�%DQN�� GHYHORSHG� WKHJO\FHURO� SUHVHUYDWLRQ�PHWKRG� IRU� KXPDQ� GRQRU� VNLQ�� ZKLFK� LV� FXUUHQWO\� DSSOLHG� LQ� VHYHUDO(XURSHDQ�EXUQ�FHQWUHV�0DQ\�VXFFHVVIXO�DSSOLFDWLRQV�RI�JO\FHURO�SUHVHUYHG�GRQRU�VNLQ�KDYH�EHHQ�UHSRUWHG�WRGD\�� LQZKLFK�WKH�DOORJUDIW�LV�HLWKHU�XVHG�DORQH��RU�LQ�FRPELQDWLRQ�ZLWK�ZLGHO\�PHVKHG�DXWRJUDIWV�RUFXOWXUHG� NHUDWLQRF\WH� VKHHWV�� +RZHYHU�� D� TXDOLW\� V\VWHP� UHTXLUHV� PRUH� WKDQ� UHSRUWV� RIVXFFHVVIXO� DSSOLFDWLRQV�� $OO� SURFHGXUHV� QHHG� WR� EH� GHVFULEHG� DGHTXDWHO\� DQG� SURFHVVLQJPHWKRGV�QHHG�WR�EH�YDOLGDWHG�
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6DPHQYDWWLQJ
'H�SURFHGXUHV�YRRU�GH�SUHVHUYDWLH�YDQ�KXPDQH�GRQRUKXLG��]RDOV�WRHJHSDVW�GRRU�GH�(XUR�6NLQ%DQN��(6%��ZHUGHQ�JHsYDOXHHUG�DDQ�GH�KDQG�YDQ�GH�YRRUORSLJH�(XURSHVH�QRUP�SU(1������³'LHUOLMNH�ZHHIVHOV�HQ�GDDUYDQ�DIJHOHLGH�SURGXFWHQ�GLH�YRRU�GH�YHUYDDUGLJLQJ�YDQ�PHGLVFKHKXOSPLGGHOHQ�ZRUGHQ�JHEUXLNW´�� +RHZHO�GH]H�QRUP�QLHW�RQWZRUSHQ�LV�YRRU�KHW�EHRRUGHOHQYDQ� GH� YHLOLJKHLG� YDQ� SURGXFWHQ� GLH� XLW� KXPDQH� ZHHIVHOV� ]LMQ� YHUYDDUGLJG�� ZHUG� KLM� WRFKEHVFKRXZG�DOV�WRHSDVEDDU�JH]LHQ�GH�PDWH�YDQ�YHUJHOLMNEDDUKHLG�YDQ�KXPDQH�GRQRUKXLG�PHWGLHUOLMNH�ZHHIVHOV��%HWUHIIHQGH�NZHVWLHV�GLH�VSHFLILHN�]LMQ�YRRU�KXPDQH�ZHHIVHOV� LV�JHWUDFKWDDQYXOOHQGH�RI�DDQJHSDVWH�HLVHQ�WH�VWHOOHQ�'H�HYDOXDWLH� ULFKWWH� ]LFK�RS� ULVLFR¶V� LQ]DNH� GH� RYHUGUDFKW� YDQ� ]LHNWHQ��'H� JHYDUHQ� YDQ� KHWSURGXFW� ZHUGHQ� JHwGHQWLILFHHUG�� ZDDUQD� GH� GDDUPHH� YHUERQGHQ� ULVLFR¶V� DOVPHGH� GHPDDWUHJHOHQ�YDQ�GH�(6%�RP�GH�ULVLFR¶V�WH�UHGXFHUHQ�ZHUGHQ�EHGLVFXVVLHHUG��%RYHQGLHQ�ZHUGGH DDQYDDUGEDDUKHLG� YDQ� GH� UHVWHUHQGH� ULVLFR¶V� JHsYDOXHHUG� GRRU� ]H� WH� YHUJHOLMNHQ�PHW� GHHLVHQ�LQ�SU(1�������HQ�JHUHODWHHUGH�QRUPHQ��(1�������(1������� ,62���������%HODQJULMNHRQGHUGHOHQ�YDQ�GH]H�HYDOXDWLH�ZDUHQ�GH�OLWHUDWXXURQGHU]RHNHQ�QDDU�GH�ULVLFR¶V�YDQ�RYHUGUDFKWYDQ�YLUXVVHQ�HQ�³WUDQVPLVVLEOH�VSRQJLIRUP�HQFHSKDORSDWK\´��76(��DJHQWLD�'H�FRQFOXVLH�YDQ�GH�HYDOXDWLH�ZDV�GDW�GH�(6%�SURFHGXUHV�RS�GLW�PRPHQW�QLHW�DDQ�DOOH�HLVHQYDQ� GH� JHEUXLNWH� QRUPHQ� YROGRHQ��'H� EHODQJULMNVWH� JHFRQVWDWHHUGH� WHNRUWNRPLQJHQ� ]LMQ� GHYROJHQGH�� ��� (U� ZDV� JHHQ� YROOHGLJ� HQ� JHFHUWLILFHHUG� NZDOLWHLWVV\VWHHP�� ��� +HWSUHVHUYHULQJVSURFHV� ZDV� QLHW� YROGRHQGH� RPVFKUHYHQ� LQ� WHUPHQ� YDQ� WLMG�� WHPSHUDWXXU�� HQJO\FHUROFRQFHQWUDWLH�� ���'H� LQDFWLYDWLH� HQ�RI� HOLPLQDWLH�YDQ� EDFWHULsQ�� VFKLPPHOV�� JLVWHQ� HQYLUXVVHQ�LV�QLHW�YROGRHQGH�JHYDOLGHHUG�%HWUHIIHQGH�GH�HOLPLQDWLH�HQ�RI�LQDFWLYDWLH�YDQ�76(¶V�ZHUGHQ�YROJHQV�GH�KXLGLJH�VWDQG�YDQ�GHZHWHQVFKDS�YHUGHUH�VWXGLHV�QLHW�QRRG]DNHOLMN�JHDFKW�2S� EDVLV� YDQ� GH� JHFRQVWDWHHUGH� WHNRUWNRPLQJHQ� ]LMQ� LQ� GLW� UDSSRUW� LQ� GH� YRUP� YDQ� HHQYDOLGDWLHSODQ� RYHUZHJLQJHQ� HQ� DDQEHYHOLQJHQ� EHVFKUHYHQ� GLH� ]RXGHQ� PRHWHQ� OHLGHQ� WRWFRQIRUPLWHLW�YDQ�KHW�(6%�SURFHV�PHW�GH�SU(1�������HQ�JHUHODWHHUGH�QRUPHQ�+HW�ULVLFR�YDQ�YLUXVRYHUGUDFKW�ZRUGW�RS�GLW�PRPHQW�GRRU�GH�(6%�EHKHHUVW�GRRU�GH�WRHSDVVLQJYDQ� GRQRUVHOHFWLHFULWHULD� HQ� KHW� XLWYRHUHQ� YDQ� VHURORJLHWHVWHQ�� $OV� ULVLFR�EHKHHUVLQJVPDDWUHJHO�WHQ�DDQ]LHQ�YDQ�RYHUGUDFKW�YDQ�EDFWHULsQ��VFKLPPHOV�HQ�JLVWHQ�KDQWHHUWGH (6%� HHQ� YULMJLIWHSURFHGXUH� ZDDULQ� UHVXOWDWHQ� YDQ� NZHNHQ� ZRUGHQ� EHWURNNHQ�� 'H]HPDDWUHJHOHQ�ZLMNHQ� QLHW� DI� YDQ� KHWJHHQ� JHEUXLNHOLMN� LV� ELM� KXLGEDQNHQ� HQ� ELHGHQ� HHQ� KRJHPDWH�YDQ�YHLOLJKHLG��'H�(6%�ZHUNW�GDDUQDDVW�DDQ�,62�FHUWLILFHULQJ�

� ,QPLGGHOV�LV�GH]H�QRUP�]RQGHU�LQJULMSHQGH�ZLM]LJLQJHQ�GHILQLWLHI�JHZRUGHQ
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6XPPDU\
7KH�SURFHGXUHV� IRU�SUHVHUYDWLRQ�RI�KXPDQ�GRQRU� VNLQ�ZLWK�JO\FHURO�DV� DSSOLHG�E\� WKH�(XUR6NLQ�%DQN��(6%��ZHUH�HYDOXDWHG�DJDLQVW�WKH�GUDIW�SU(1�������VWDQGDUG��$QLPDO�WLVVXHV�DQGWKHLU� GHULYDWLYHV�XWLOL]HG� LQ� WKH�PDQXIDFWXUH� RI�PHGLFDO� GHYLFHV�� $OWKRXJK�QRW� VSHFLILFDOO\GHVLJQHG WR� DVVHVV� WKH� VDIHW\� RI� SURGXFWV� SUHSDUHG� IURP� KXPDQ� WLVVXHV�� WKH� VWDQGDUG� ZDVWKRXJKW WR�EH�DSSOLFDEOH�EHFDXVH�RI�WKH�VLPLODULW\�RI�WKH�SURGXFWV��,Q�RUGHU�WR�DGGUHVV�LVVXHVWKDW�DUH�VSHFLILF�IRU�KXPDQ�WLVVXHV�DGGLWLRQDO�RU�DOWHUHG�UHTXLUHPHQWV�ZHUH�DSSOLHG�7KH� UHYLHZ� IRFXVHG� RQ� WKH� ULVNV� UHODWHG� WR� WUDQVPLVVLRQ� RI� GLVHDVHV�� 7KH� KD]DUGV� WKDW� DUHUHODWHG�WR�WKH�SURGXFW�ZHUH�LGHQWLILHG�DQG� WKHLU� ULVNV�DQG� WKH�(6%�PHDVXUHV� WR� UHGXFH� WKHVHULVNV ZHUH� GLVFXVVHG�� )XUWKHUPRUH�� WKH� DFFHSWDELOLW\� RI� WKH� UHVLGXDO� ULVNV�ZDV� HYDOXDWHG� E\FRPSDULVRQ�RI�WKH�ULVN�UHGXFLQJ�PHDVXUHV�ZLWK�WKH�UHTXLUHPHQWV�LQ�SU(1�������DQG�UHODWHGVWDQGDUGV �(1� ������ (1� ������ ,62� �������� ,PSRUWDQW� SDUWV� RI� WKLV� HYDOXDWLRQ� LQFOXGHGOLWHUDWXUH� VHDUFKHV� RQ� WKH� ULVNV� UHJDUGLQJ� WUDQVPLVVLRQ� RI� YLUXVHV� DQG� WUDQVPLVVLEOHVSRQJLIRUP�HQFHSKDORSDWK\�DJHQWV�,W�ZDV�FRQFOXGHG�WKDW�DW�WKLV�PRPHQW�WKH�(6%�SURFHGXUHV�GR�QRW�PHHW�DOO�RI�WKH�UHTXLUHPHQWVRI WKH�DSSOLHG�VWDQGDUGV��7KH�PRVW�LPSRUWDQW�QRQFRQIRUPLWLHV�DUH�WKH�IROORZLQJ�����7KHUH�ZDVQR FRPSOHWH�DQG�FHUWLILFDWHG�TXDOLW\�V\VWHP�����7KH�SUHVHUYDWLRQ�SURFHVV�ZDV�QRW�VXIILFLHQWO\FKDUDFWHULVHG� LQ� WHUPV� RI� WLPH�� WHPSHUDWXUH� DQG� JO\FHURO� FRQFHQWUDWLRQ�� ��� 7KH� HOLPLQDWLRQDQG�RU�LQDFWLYDWLRQ�RI�EDFWHULD��PRXOGV��\HDVWV�DQG�YLUXVHV�ZDV�QRW�VXIILFLHQWO\�YDOLGDWHG�5HJDUGLQJ� WKH� HOLPLQDWLRQ� DQG�RU� LQDFWLYDWLRQ� RI� 76(� DJHQWV� DQG� DFFRUGLQJ� WR� WKH� FXUUHQWVWDWH�RI�WKH�DUW�IXUWKHU�VWXGLHV�ZHUH�QRW�FRQVLGHUHG�QHFHVVDU\�%DVHG�RQ�WKH�QRQFRQIRUPLWLHV�FRQVLGHUDWLRQV�DQG�VXJJHVWLRQV�DUH�GHVFULEHG�LQ�WKLV�UHSRUW� LQWKH IRUP�RI�D�YDOLGDWLRQ�SODQ��,PSOHPHQWDWLRQ�RI�WKLV�SODQ�VKRXOG�OHDG�WR�FRQIRUPDQFH�WR�WKHSU(1�������DQG�UHODWHG�VWDQGDUGV�$W� WKH�PRPHQW� WKH� ULVN�RI�YLUXV� WUDQVPLVVLRQ� LV�PDQDJHG�E\� WKH�(6%�E\� WKH�DSSOLFDWLRQ�RIGRQRU VHOHFWLRQ�FULWHULD�DQG�VHURORJ\�WHVWLQJ�RQ�VHYHUDO�YLUXVHV�ZKLFK�DUH�MXGJHG�WR�UHSUHVHQWWKH JUHDWHVW�ULVNV��,Q�RUGHU�WR�FRQWURO�WKH�ULVN�RI�WUDQVPLVVLRQ�RI�EDFWHULD��PRXOGV�DQG�\HDVWVWKH (6%�DSSOLHV�D�EDWFK�UHOHDVH�SURFHGXUH�ZKLFK�FRQVLVWV�RI�WHVWLQJ�VDPSOHV�RI�HDFK�EDWFK�IRUEDFWHULDO�FRQWDPLQDWLRQ��7KHVH�PHDVXUHV�GR�QRW�GHYLDWH�IURP�FRPPRQO\�DSSOLHG�SURFHGXUHVLQ VNLQ�EDQNV�DQG�RIIHU�D�KLJK�OHYHO�RI�VDIHW\��7KH�(6%�LV�LQ�WKH�SURFHVV�RI�DFTXLULQJ�,62����FHUWLILFDWLRQ�

� %\�QRZ�WKH�VWDQGDUG�KDV�EHHQ�ILQDOLVHG�ZLWK�QR�PDMRU�FKDQJHV
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��� ,QWURGXFWLRQ
,Q�WKLV�UHYLHZ��WKH�SURFHGXUHV�IRU�JO\FHURO�SUHVHUYDWLRQ�RI�GRQRU�VNLQ�DV�DSSOLHG�E\�WKH�(XUR6NLQ�%DQN��(6%��ZHUH�HYDOXDWHG�DJDLQVW�WKH�SU(1�������VWDQGDUG��$QLPDO�WLVVXHV�DQG�WKHLUGHULYDWLYHV� XWLOL]HG� LQ� WKH� PDQXIDFWXUH� RI� PHGLFDO� GHYLFHV� �)HE�� ������� $OVR&303�%:3���������� ³1RWH� IRU� *XLGDQFH� RQ� YLUXV� YDOLGDWLRQ� VWXGLHV�� WKH� GHVLJQ�FRQWULEXWLRQ�DQG�LQWHUSUHWDWLRQ�RI�VWXGLHV�YDOLGDWLQJ�WKH�LQDFWLYDWLRQ�DQG�UHPRYDO�RI�YLUXVHV´�DV LVVXHG� E\� WKH� &RPPLWWHH� IRU� 3URSULHWDU\�0HGLFLQDO� 3URGXFWV� �&303�� RI� WKH� (XURSHDQ$JHQF\� IRU� WKH� (YDOXDWLRQ� RI� 0HGLFLQDO� 3URGXFWV� �(0($�� ZDV� WDNHQ� LQWR� DFFRXQW�� 7KLVDQDO\VLV�ZDV� LQLWLDWHG�E\� WKH� DPELWLRQ�RI� WKH�(6%� WR�YDOLGDWH� WKHLU� SUHVHUYDWLRQ�SURFHGXUHVZLWK� UHVSHFW� WR� HOLPLQDWLRQ� DQG�RU� LQDFWLYDWLRQ� RI� PLFUR�RUJDQLVPV�� DV� YDOLGDWLRQ� RISURFHGXUHV�FRQWULEXWHV�WR�WKH�VDIHW\�RI�D�SURGXFW��,Q�WKH�DEVHQFH�RI�VSHFLILF�VWDQGDUGV�IRU�WKHPDQXIDFWXUH�SURFHVVLQJ� RI� KXPDQ� WLVVXHV�� WKH�(6%� SURFHGXUHV� KDYH� EHHQ� UHYLHZHG� DJDLQVWWKLV�VWDQGDUG�IRU�DQLPDO�WLVVXHV��7KLV�SU(1�������VWDQGDUG�VSHFLILHV�D�SURFHGXUH�WR�DVVHVV�WKHVDIHW\�RI� WKH�GHYLFH� �VNLQ� E\� LGHQWLI\LQJ� WKH�KD]DUGV� DVVRFLDWHG�ZLWK� WKH�GHYLFH� �VNLQ� DQGHVWLPDWLQJ�WKHLU�ULVN��7KLV�VWDQGDUG�LV�XVHG�LQ�FORVH�FRQMXQFWLRQ�ZLWK�(1�������$OWKRXJK�QRWVSHFLILFDOO\� GHVLJQHG� WR� DVVHVV� WKH� VDIHW\� RI� SURGXFWV� SUHSDUHG� IURP� KXPDQ� WLVVXHV�� WKHVWDQGDUG�ZDV� WKRXJKW� WR�EH� DSSOLFDEOH�EHFDXVH� RI� WKH� VLPLODULW\� RI� WKH� SURGXFWV��:KHQHYHUWKLV�ZDV�GHHPHG�QHFHVVDU\�DGGLWLRQDO�RU�DOWHUHG�UHTXLUHPHQWV�ZHUH�XVHG�WR�DGGUHVV�LVVXHV�WKDWDUH VSHFLILF�IRU�KXPDQ�WLVVXHV�7KH���������VWDQGDUG�LQWURGXFHV�D�IORZ�GLDJUDP�IRU�WKH�HYDOXDWLRQ�RI�WKH�ULVNV�UHODWHG�WR�WKHGHYLFH��6XFK�DQ�HYDOXDWLRQ�LV�PHDQW�WR�EH�D�G\QDPLF�DQG�LWHUDWLYH�SURFHVV�XQWLO�DQ�DFFHSWDEOHVWDWH�KDV�EHHQ� UHDFKHG��7KDW� DSSURDFK�� KRZHYHU��ZDV� FRQVLGHUHG� XQVXLWDEOH� IRU� WKLV� UHSRUW�ZKLFK�HYDOXDWHV�D� VWHDG\�VWDWH�� L�H�� WKH�FXUUHQW�SURFHGXUHV�RI� WKH�(6%�� ,Q�RUGHU� WR� UHIOHFW� DPRUH UHDOLVWLF�DSSURDFK�IRU�WKLV�VSHFLILF�VWXG\��WKH�VHTXHQFH�RI�WKH�SDUDJUDSKV�LQ�WKLV�UHYLHZGLIIHUV�VOLJKWO\�IURP�WKH�VHTXHQFH�RI�FODXVHV�DV�GHILQHG�LQ�WKH���������VWDQGDUG�7KLV� HYDOXDWLRQ� ZDV� EDVHG� RQ� D� VHOHFWLRQ� RI� WKH� (6%� .ZDOLWHLWVKDQGERHN� DQG� SXEOLVKHGOLWHUDWXUH�VWXGLHV��3HHU�UHYLHZ�ZDV�FDUULHG�RXW�E\�UHSUHVHQWDWLYHV�RI�WKH�(6%��D�EDFWHULRORJLVW�D YLURORJLVW��DQG�D�FKHPLFDO�SKDUPDFHXWLFDO�DVVHVVRU�RI�ELRORJLFDOV�$ FRQVLGHUDEOH�SDUW�RI�WKH�VWDQGDUGV�LV�GLUHFWHG�DW�WKH�LPSOHPHQWDWLRQ�RI�D�4XDOLW\�6\VWHP�LQWKH� RUJDQLVDWLRQ� RI� WKH� PDQXIDFWXUHU�� $OWKRXJK� FRQVLGHUHG� DV� KLJKO\� UHOHYDQW� IRU� WKHUHSURGXFLELOLW\�DQG�FRQWURO�RI�WKH�WRWDO�SURFHVV��WKLV�WRSLF�DQG�LWV�UDPLILFDWLRQV��H�J��WUDLQLQJ�RISHUVRQQHO��ZDV�H[FOXGHG�IURP�WKH�SUHVHQW�UHYLHZ��,W�ZDV�MXGJHG�WR�EH�O\LQJ�RXWVLGH�LWV�VFRSH�&RQGXFWLQJ� DQ� DXGLW� DW� WKH� (6%� WR� HYDOXDWH� WKH� LPSOHPHQWDWLRQ� DQG� HIIHFWLYHQHVV� RISURFHGXUHV�LV�FRQVLGHUHG�HVVHQWLDO�7KH�SUHVHQW� UHYLHZ�HPSKDVLVHV� WKH�HYDOXDWLRQ�RI� WKH� ULVN�RI�GLVHDVH� WUDQVPLVVLRQ� UHODWHG� WRGRQRU�VNLQ�DV�SURFHVVHG�E\�WKH�(6%��2WKHU�ULVNV��DOWKRXJK�LPSRUWDQW�WR�WKH�TXDOLW\�DQG�VDIHW\RI�WKH�SURGXFW��DUH�H[FOXGHG�
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��� $ FRPSOHWH�GHVFULSWLRQ�DQG�LGHQWLILFDWLRQ�RI�WKHSURGXFW�XQGHU�FRQVLGHUDWLRQ
7KH�SURGXFW�LV�KXPDQ�FDGDYHULF�GRQRU�VNLQ�IRU�WUDQVSODQWDWLRQ�SXUSRVHV�DQG�LV�SURFHVVHG�E\(6%��$SSHQGL[����6XPPDU\�RI� WKH�SURFHGXUHV�RI� WKH�(6%���7KH�ILQDO�SURGXFW� LV�SDFNHG� LQFRQWDLQHUV�ZLWK�JO\FHURO������HDFK�FRQWDLQLQJ�D�UROO�RI�VNLQ�ZLWK�D�PD[LPDO�DUHD�RI�����FP��7KH� VNLQ� KDV� D� WKLFNQHVV� RI� DERXW� �������� PP� DQG� FRQVLVWV� RI� HSLGHUPLV� DQG� SDUW� RI� WKHGHUPLV��7KH�SURGXFW�LV�LQWHQGHG�DV�D�WHPSRUDU\�ZRXQG�GUHVVLQJ�IRU�EXUQ�SDWLHQWV��$�IDU�PRUHLQIUHTXHQW�DSSOLFDWLRQ�LV�WKH�WUHDWPHQW�RI�FKURQLF�VNLQ�GHIHFWV��H�J��XOFHUV��$V�DQ�DOWHUQDWLYH�WRGLUHFW�DSSOLFDWLRQ�� LW�FDQ�DOVR�EH�XVHG� LQ�D�VDQGZLFK� WHFKQLTXH�FRYHULQJ�PHVKHG�DXWRORJRXVVNLQ�*O\FHURO�LV�FODLPHG�WR�DFW�DV�DQ�DQWL�EDFWHULDO�DQG�DQWL�YLUDO�DJHQW�DQG�SUHVHUYDWLYH�RI�WKH�ILQHVWUXFWXUH�RI�WKH�WLVVXH�>�@��,W�KDV�EHHQ�VKRZQ�WKDW�WKH�JO\FHURO�UHQGHUV�WKH�VNLQ�QRQYLDEOH�DQGDWWHQXDWHV�LWV�LPPXQRJHQLFLW\�>���@��1RWZLWKVWDQGLQJ�WKH�GHEDWH�RQ�ZKHWKHU�WUDQVSODQWHG�VNLQVKRXOG�EH�YLDEOH�RU�QRQYLDEOH�IRU�RSWLPDO�FOLQLFDO�UHVXOWV��DGHTXDWH�UHVXOWV�KDYH�EHHQ�DFKLHYHGZLWK WUDQVSODQWDWLRQ�RI�JO\FHUROLVHG�GRQRU�VNLQ�>�@�� ,W� LV�EH\RQG� WKH�VFRSH�RI� WKLV� UHYLHZ� WRHYDOXDWH�WKH�ILWQHVV�IRU�XVH�RI�WKH�VNLQ�DV�SURFHVVHG�E\�(6%�%HIRUH�XVH��WKH�VNLQ�VKRXOG�EH�ZDVKHG�ZLWK�OXNHZDUP������VDOLQH�IRU����PLQXWHV�WR�UHPRYHWKH JO\FHURO��,I�WKH�WUDQVSODQWDWLRQ�LV�VXFFHVVIXO��WKH�GRQRU�VNLQ�ZLOO�HYHQWXDOO\�EH�UHSODFHG�E\VNLQ�RI�WKH�UHFLSLHQW�DQG�LV�VORXJKHG�
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��� $QDO\VLV� RI� TXDOLWDWLYH� DQG� TXDQWLWDWLYHFKDUDFWHULVWLFV�UHODWHG�WR�PHGLFDO�GHYLFHV
$OWKRXJK� LW� LV� DFNQRZOHGJHG� WKDW� WKHVH� DVSHFWV� EHDU� VLJQLILFDQFH� WR� YLUXV� WUDQVPLVVLRQ�� DGHWDLOHG� DVVHVVPHQW� RI� WKH� UHODWLRQVKLS� EHWZHHQ� FHOO� YLDELOLW\� DQG� YLUXV� WUDQVPLVVLRQ� LQ� WKHFDVH RI�GRQRU�VNLQ�ZDV�QRW�PDGH��%DVHG�RQ�SXEOLFDWLRQV�E\�(6%�>���@�LW�ZDV�DVVXPHG�WKDW�WKHVNLQ FRQWDLQV�RQO\�QRQ�YLDEOH�FHOOV��7KH�VFRSH�RI�WKH�(1������VHULHV��ZKLFK�ZDV�XVHG�IRU�WKLVHYDOXDWLRQ� LV�DOVR�UHVWULFWHG�WR�QRQ�YLDEOH�WLVVXHV�
��� :KDW�LV�WKH�LQWHQGHG�XVH�DQG�KRZ�LV�WKHGHYLFH�WR�EH�XVHG" *O\FHURO�SUHVHUYHG� GRQRU� VNLQ� LV� WR� EH� XVHGE\� VXUJHRQV� LQ� EXUQ� SDWLHQWV� DV� D� ZRXQGGUHVVLQJ�� $IWHU� SUHSDUDWLRQ� RI� WKH� VNLQDFFRUGLQJ� WR� WKH� HQFORVHG� LQVWUXFWLRQV�� LW� LVDSSOLHG� RQ� WKH� ZRXQG�� DFFRUGLQJ� WR� WKHWHFKQLTXH� XVHG� E\� WKH� VXUJHRQ�� H�J�� LQ� DPHVKHG IDVKLRQ�� 7KLV� PHGLFDO� SURFHGXUH� LVSDUW RI� VWDQGDUG� VXUJLFDO� SUDFWLFH� DQG� LVSHUIRUPHG LQ�DQ�DVHSWLF�HQYLURQPHQW���� ,V� WKH� GHYLFH� LQWHQGHG� WR� FRQWDFW� WKHSDWLHQW�RU�RWKHU�SHUVRQV" <HV�� VNLQ� LV� LQ� FRQWDFW�ZLWK� EXUQ�ZRXQGV� RIWKH SDWLHQW��WKH�TXDQWLW\�RI�PDWHULDO�DSSOLHG�LVWKHRUHWLFDOO\� XQOLPLWHG�� 7KH� GXUDWLRQ� RIFRQWDFW� GHSHQGV� RQ� WKH� VSHHG� RI� WKH� UHSDLUSURFHVV RI�WKH�UHFLSLHQW���� :KDW�PDWHULDOV� DQG�RU� FRPSRQHQWV� DUHLQFRUSRUDWHG�LQ�WKH�GHYLFH�RU�DUH�XVHG" D� +XPDQ� VNLQ�� FRPSRVHG� RI� HSLGHUPLV� DQGSDUW RI� WKH� GHUPLV� RI� WKH� DUPV�� OHJV� DQGSRVWHULRU� WKRUDFLF� DQG� OXPEDO� UHJLRQV�� 6NLQGHULYHG IURP� D� VLQJOH� GRQRU� LV� SURFHVVHG� LQRQH EDWFK�E� *O\FHURO�� 7KH� FRQFHQWUDWLRQ� LQ� WKH� GRQRUVNLQ� GXULQJ� DSSOLFDWLRQ� GHSHQGV� RQ� WKHHIILFDF\� RI� WKH� ZDVKLQJ� SURFHGXUH�� 7KHFRQFHQWUDWLRQ�ZLOO�YDU\�EHWZHHQ�����DQG����Y�Y�� $FFRUGLQJ� WR� XQSXEOLVKHG� UHVXOWV� WKHFRQFHQWUDWLRQ� ZLOO� EH� DERXW� ��� LI� WKHSUHVFULEHG ���PLQXWHV� ZDVKLQJ� WLPH� LV� XVHG>SHUV� FRPPXQ��-G3@���� ,V� HQHUJ\�GHOLYHUHG� WR� DQG�RU� H[WUDFWHGIURP�WKH�SDWLHQW" 1R�
��� $UH� VXEVWDQFHV� GHOLYHUHG� WR� DQG�RUH[WUDFWHG�IURP�WKH�SDWLHQW" 1RW� LQ� DQ� DFWLYH� PDQQHU�� *O\FHURO� ZLOO� EHUHVRUEHG�E\�WKH�ZRXQG�RI�WKH�UHFLSLHQW�LI�VWLOOSUHVHQW DIWHU�ZDVKLQJ�%\� DSSOLFDWLRQ� RI� GRQRU� VNLQ� RQ� D� ZRXQG�GRQRU DQWLJHQV�DUH�SUHVHQWHG�WR�WKH�UHFLSLHQW�7KLV�FRXOG�LQGXFH�DQ�LPPXQH�UHVSRQVH���� $UH� ELRORJLFDO� PDWHULDOV� SURFHVVHG� E\WKH GHYLFH�IRU�VXEVHTXHQW�UH�XVH" 1R�
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��� ,V� WKH� GHYLFH� VXSSOLHG� VWHULOH� RULQWHQGHG�WR�EH�VWHULOL]HG�E\� WKH�XVHU�RUDUH RWKHU� PLFURELRORJLFDO� FRQWUROVDSSOLFDEOH"

,W� LV� QRW� ODEHOHG� VWHULOH�� QRU� LQWHQGHG� WR� EHVWHULOLVHG� E\� WKH� XVHU�� 0LFURELRORJLFDOFRQWUROV� LQFOXGH� VHURORJLFDO� VFUHHQLQJ� RIGRQRUV �VHH�$SSHQGL[����SU(1�����������DQGEDFWHULRORJLFDO� FRQWUROV� RI� WLVVXH� VDPSOHV�7KHVH� FRQWUROV� PXVW� VKRZ� QHJDWLYH� UHVXOWVEHIRUH� WKH� VNLQ� LV� UHOHDVHG� E\� (6%� IRUWUDQVSODQWDWLRQ���� ,V� WKH� GHYLFH� LQWHQGHG� WR� PRGLI\� WKHSDWLHQW�HQYLURQPHQW" 1R�
��� $UH�PHDVXUHPHQWV�PDGH" 1R����� ,V�WKH�GHYLFH�LQWHUSUHWDWLYH" 1R����� ,V� WKH� GHYLFH� LQWHQGHG� WR� FRQWURO� RU� WRLQWHUDFW�ZLWK�RWKHU�GHYLFHV�RU�GUXJV" 1R�
���� $UH� WKHUH� XQZDQWHG� RXWSXWV� RI� HQHUJ\RU VXEVWDQFHV" 1R��$Q�XQNQRZQ�DPRXQW�RI�JO\FHURO�PD\�EHUHVRUEHG�WKURXJK�WKH�ZRXQG����� ,V� WKH� GHYLFH� VXVFHSWLEOH� WRHQYLURQPHQWDO�LQIOXHQFHV" $V�LW�LV�DSSOLHG�RQ�GDPDJHG�VNLQ�DQG�FRYHUHGE\�EDQGDJHV��ZRXQG�KHDOLQJ�LV�VXVFHSWLEOH�WRPHFKDQLFDO�LQIOXHQFHV����� $UH� WKHUH� HVVHQWLDO� FRQVXPDEOHV� RUDFFHVVRULHV�DVVRFLDWHG�ZLWK�WKH�GHYLFH" 1R�
���� ,V� PDLQWHQDQFH� DQG�RU� FDOLEUDWLRQQHFHVVDU\" 1R�
���� 'RHV�WKH�GHYLFH�FRQWDLQ�VRIWZDUH" 1R����� 'RHV�WKH�GHYLFH�KDYH�D� UHVWULFWHG�VKHOIOLIH" <HV� ILYH�\HDUV�
���� 3RVVLEOH� GHOD\HG� DQG�RU� ORQJ� WHUPHIIHFWV" 3RVVLEOH�VHQVLWLVDWLRQ�WR�GRQRU�DQWLJHQV�
���� 7R� ZKDW� PHFKDQLFDO� IRUFHV� ZLOO� WKHGHYLFH�EH�VXEMHFWHG" 6OLJKW�FRPSUHVVLRQ�
���� :KDW� GHWHUPLQHV� WKH� VKHOI� OLIH� RI� WKHGHYLFH" 7KH� VWUXFWXUH� RI� WKH� VNLQ� DQG� EDFWHULRORJLFDOFRQWDPLQDWLRQ�GHWHUPLQH�WKH�VKHOI�OLIH����� ,V�WKH�GHYLFH�LQWHQGHG�IRU�VLQJOH�XVH�RUUHXVH" 6LQJOH�XVH�RQO\�
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��� ,GHQWLILFDWLRQ�RI�SRVVLEOH�KD]DUGV
���� %LR�FRQWDPLQDWLRQ
7UDQVPLVVLRQ�RI�PLFUR�RUJDQLVPV�KDV�EHHQ�SURYHQ�DIWHU�WUDQVSODQWDWLRQ�RI�DOORJUDIW�VNLQ�>���@DQG WKH� UHFLSLHQW� RI� GRQRU� VNLQ� LV� RIWHQ� LQ� D� ZHDN� FOLQLFDO� FRQGLWLRQ� DQG� LV� VRPHWLPHVLPPXQRORJLFDOO\� FRPSURPLVHG�� )RU� WKHVH� UHDVRQV� LW� LV� JHQHUDOO\� DFFHSWHG� WKDW� GRQRU� VNLQVKRXOG EH�IUHH�IURP�FRQWDPLQDQWV�)RU�D�FULWLFDO�DSSUDLVDO�RI�WKH�IXOO�SURFHVV��LW�LV�UHOHYDQW�WR�EH�LQIRUPHG�DERXW�WKH�QXPEHU�DQGW\SH� RI� FRQWDPLQDQWV� DW� WKH� RQVHW� RI� WKH� SURFHGXUHV� �L�H�� DIWHU� VHOHFWLRQ� DQG� VFUHHQLQJ� RIGRQRUV��KDUYHVWLQJ�RI�GRQRU�VNLQ��EHIRUH�DQG�DIWHU�GHFRQWDPLQDWLRQ��DQG�WKH�GHFRQWDPLQDWLQJFDSDELOLWLHV�RI�WKH�VXEVHTXHQW�SUHVHUYDWLRQ�SURFHGXUHV��$OVR�WKH�ULVN�IDFWRUV�IRU�FRQWDPLQDWLRQRI�GRQRU�VNLQ�GXULQJ�KDUYHVWLQJ�ZLOO�FRQWULEXWH�WR�WKH�LQVLJKW�RI�WKH�SURFHVV�,Q� WKLV� UHYLHZ�ELR�FRQWDPLQDWLRQ�E\�EDFWHULD��PRXOGV�� \HDVW�DQG� IXQJL�KDYH�EHHQ� DGGUHVVHGVHSDUDWHO\�IURP�YLUXVHV�DQG�XQFRQYHQWLRQDO�WUDQVPLVVLEOH�DJHQWV�

���� 2WKHU�KD]DUGV
7UDQVSODQWDWLRQ�RI�JO\FHUROLVHG�QRQYLDEOH�GRQRU�VNLQ�FDQ�LQGXFH�DQ�LPPXQRORJLFDO�UHVSRQVH�DOWKRXJK�DWWHQXDWHG�ZKHQ�FRPSDUHG�ZLWK�YLDEOH�GRQRU�VNLQ�>�@�� �$GGLWLRQDOO\�� WKH�SRWHQWLDOWR[LF�HIIHFWV�RI�JO\FHURO�LQ�FRQFHQWUDWLRQV�XS�WR�����RQ�GDPDJHG�VNLQ�FRXOG�EH�FRQVLGHUHG�DKD]DUG� LI� WKH� XVHU� GRHV� QRW� DSSO\� WKH� SUHVFULEHG� ZDVKLQJ� SURFHGXUH�� 7KHVH� DQG� RWKHUELRFRPSDWLELOLW\�DVSHFWV�FRXOG�EH�HYDOXDWHG�E\�XVLQJ�WKH�KDUPRQLVHG�VWDQGDUG�(1�,62������³%LRORJLFDO� HYDOXDWLRQ� RI� PHGLFDO� GHYLFHV´�� +RZHYHU�� ELRORJLFDO� HYDOXDWLRQ� ZDV� H[FOXGHGIURP WKLV�UHYLHZ�,QDGHTXDWH�SDFNDJLQJ�FDQ�EH�LGHQWLILHG�DV�D�SRWHQWLDO�KD]DUG��EXW�LW�LV�FRQVLGHUHG�EH\RQG�WKHVFRSH� RI� WKLV� UHYLHZ�� 6LPLODU� UHDVRQLQJ� DSSOLHV� WR� LQDGHTXDWH� ODEHOLQJ� RIFRQWDLQHUV�SDFNDJLQJ�
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��� (VWLPDWLRQ�RI�WKH�ULVN�IRU�HDFK�KD]DUG
���� %LR�FRQWDPLQDWLRQ
������ %DFWHULD��PRXOGV��\HDVW��IXQJL+HDOWK\� KXPDQ� VNLQ� LV� FRORQLVHG� E\� PXOWLSOH� VWUDLQV� RI� EDFWHULD�� 7KH\� OLYH� RQ� WKH� RXWHUVXUIDFH�RI�WKH�VNLQ�DV�ZHOO�DV�EHWZHHQ�WKH�OD\HUV�RI�WKH�VWUDWXP�FRUQHXP��LQ�WKH�IROOLFOHV�RI�WKHVHEDFHRXV JODQGV� DQG� LQ� WKH� KDLU� >�@�� 7KH� QXPEHU� RI� PLFUR�RUJDQLVPV� LV� HVWLPDWHG� DWDSSUR[LPDWHO\�������FP� >�@��7KH�VNLQ�KDUERXUV�SUHGRPLQDQWO\�*UDP�SRVLWLYH�EDFWHULD�� VXFKDV� PLFURFRFFL�� FRDJXODVH�QHJDWLYH� VWDSK\ORFRFFL�� 3URSLRQLEDFWHULXP� DQG� &RU\QHEDFWHULD>���@��7KHVH�EDFWHULD�DUH�FRQVLGHUHG�QRW�WR�EH�SDWKRJHQLF�LQ�QRUPDO�FLUFXPVWDQFHV��$OWKRXJKRWKHU�RUJDQLVPV��VXFK�DV�*UDP�QHJDWLYH�EDFLOOL��DHURELF�VSRUH�IRUPHUV�DQG�\HDVW�DQG�PRXOGVPD\�EH�SUHVHQW�LQ�RQO\�VPDOO�DPRXQWV��WKHVH�PLFUR�RUJDQLVPV�FDQ�OHDG�WR�VHULRXV�LQIHFWLRQV�7KH�HIIHFWV�RI�PHDVXUHV�WKDW�DUH�DSSOLHG�E\�WKH�(6%�WR�UHGXFH�WKHVH�LQLWLDO�ULVNV�DUH�UHYLHZHGLQ SDUDJUDSK���

������ 9LUXVHV�DQG�WUDQVPLVVLEOH�DJHQWV$V�RSSRVHG�WR�EDFWHULD��YLUXVHV�DUH�QRUPDOO\�QRW�SUHVHQW�LQ�KXPDQ�VNLQ��$V�GLVFXVVHG�LQ�IXOOGHWDLO�LQ�WKH�OLWHUDWXUH�UHYLHZ��$SSHQGL[����/LWHUDWXUH�UHYLHZ��,QDFWLYDWLRQ�DQG�RU�HOLPLQDWLRQRI�YLUXVHV�IURP�GRQRU�VNLQ���YLUXVHV�FDQ�EH�SUHVHQW�LQ�KXPDQ�VNLQ��RU�LQ�VNLQ�DVVRFLDWHG�FHOOVGXULQJ� FHUWDLQ� VWDJHV� RI� LQIHFWLRQV�� 7KLV� SRVHV� D� ULVN� IRU� WUDQVPLVVLRQ� RI� LQIHFWLRQV� ZKHQLQIHFWHG� WLVVXHV� DUH� XVHG� IRU� WUDQVSODQWDWLRQ��$FWXDO� WUDQVPLVVLRQ� KDV� EHHQ� GRFXPHQWHG� IRU+,9��� DQG� F\WRPHJDORYLUXV�� $Q� HVWLPDWLRQ� RI� WKH� ULVN� IRU� YLUXV� WUDQVPLVVLRQ� LQ� D� GRQRUSRSXODWLRQ�FRXOG�EH�DSSUR[LPDWHG�E\�WKH�FKDQFH�RQ�D�SRVLWLYH�UHVXOW�RQ�VHURORJLF�WHVWLQJ�RISRWHQWLDO�GRQRUV�)RU�76(�DJHQWV��LQIHFWLYLW\�RI�VNLQ�LV�OHVV�FOHDU��$OWKRXJK�WKH�³QRUPDO´��FHOOXODU�IRUP�RI�WKHDJHQW�FDQ�EH�SUHVHQW�LQ�VNLQ��WKH�LQIHFWLRXV�IRUP�KDV�QRW�EHHQ�GHWHFWHG��2Q�WKH�RWKHU�KDQG��LQWKH� DQLPDO�PRGHO� LQIHFWLRQ� WKURXJK�EUHDFKHG� VNLQ� LV� SRVVLEOH�� )XOO� GHWDLOV� DUH� GLVFXVVHG� LQ$SSHQGL[� ��� /LWHUDWXUH� UHYLHZ�� ,QDFWLYDWLRQ� DQG�RU� HOLPLQDWLRQ� RI� 76(� DJHQWV� IURP� GRQRUVNLQ�
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��� 5LVN�UHGXFWLRQ
$W� WKLV� PRPHQW�� WKH� (6%� KDV� LPSOHPHQWHG� VHYHUDO� SURFHGXUHV� WR� UHGXFH� WKH� ULVN� RI� ELR�FRQWDPLQDWLRQ��)LUVWO\��WKH�(6%�LV�LQ�WKH�SURFHVV�RI�LQWURGXFLQJ�D�4XDOLW\�6\VWHP�WKDW�LV�EDVHGRQ� WKH� ,62� V\VWHP� DQG� GHILQHV� D� JHQHUDO� VWUXFWXUH� DQG� UHODWLRQV� EHWZHHQ� SURFHVVLQJ� VWHSV�)XUWKHUPRUH��ZLWK�UHVSHFW�WR�WKH�ULVNV�DV�HVWLPDWHG�LQ�VHFWLRQ����WKH�(6%�KDV�GHILQHG�VHYHUDOSURFHGXUHV� WR� UHGXFH� WKHVH� ULVNV�� 7KHVH� SURFHGXUHV� GHVFULEH� PHDVXUHV� OLNH� VHOHFWLRQ� RIGRQRUV��DVHSWLF�KDUYHVWLQJ�DQG�EDFWHULRORJLFDO�FRQWUROV�DIWHU�SURFHVVLQJ�

���� 6HOHFWLRQ�RI�GRQRUV
6HOHFWLRQ�RI�GRQRUV�LV�EDVHG�RQ�D�GHILQHG�OLVW�RI�FRQWUDLQGLFDWLRQV�UHIHUULQJ�WR�WKH�VRFLDO�DQGPHGLFDO� KLVWRU\�� 7KLV� LQLWLDO� VHOHFWLRQ� LV� FRPELQHG� ZLWK� VXEVHTXHQW� VHURORJLFDO� WHVWLQJ� RIEORRG� VDPSOHV� RI� WKH� SRWHQWLDO� GRQRU�� 7KH� (6%� VHOHFWLRQ� FULWHULD� DUH� VWULFWHU� WKDQ� WKRVHPHQWLRQHG�LQ�WKH�FRPPRQ�VWDQGDUGV�RI�WKH�(XURSHDQ�$VVRFLDWLRQ�RI�7LVVXH�EDQNV��($7%���$VWDWHPHQW� LQ� WKH� (6%� SURFHGXUHV� DERXW� WKH� LQFOXVLRQ� RI� ILQGLQJV� RI� DQ� DXWRSV\� �ZKHQSHUIRUPHG�� LQ� WKH� GHFLVLRQ� RI� DFFHSWDQFH� RI� D� GRQRU� ZRXOG� EH� DSSURSULDWH�� $V� VWDWHG� LQSDUDJUDSK������D�SURFHGXUH�VKRXOG�GHVFULEH�WKH�UHYLVLRQ�RI� WKLV� OLVW�RI�VHOHFWLRQ�FULWHULD�RQ�DUHJXODU�EDVLV�7KH�VHURORJLFDO� WHVWV�RI� WKH�GRQRU�EORRG�FRQIRUP�WR� WKRVH� OLVWHG� LQ� WKH� UHFRPPHQGDWLRQV�RIWKH� ($7%�� 7KH� TXDOLW\� RI� VHURORJLFDO� WHVWLQJ� LV� UHOHYDQW� WR� WKH� VHOHFWLRQ� RI� GRQRUV�� 7KHVHURORJ\�WHVWLQJ�LV�SHUIRUPHG�E\�WKH�&HQWUDO�/DERUDWRU\�RI�WKH�1HWKHUODQGV�5HG�&URVV�%ORRG7UDQVIXVLRQ�6HUYLFH��&/%���ZKHUH�D�FHUWLILHG�TXDOLW\�V\VWHP�LV�LQ�SODFH�

���� 'LVLQIHFWLRQ�RI�VNLQ
7KH�KDUYHVWLQJ� DUHD� RQ� WKH� GRQRU� LV� FOHDQHG� DQG� GLVLQIHFWHG� SULRU� WR� KDUYHVWLQJ� DQG� VWHULOHLQVWUXPHQWV� DUH� EHLQJ� XVHG�� 7KH� GLVLQIHFWLRQ� DLPV� DW� UHGXFLQJ� WKH� WRWDO� QXPEHU� RI� PLFUR�RUJDQLVPV��7KH�HIILFDF\�RI�WKLV�UHGXFWLRQ�YDULHV�DURXQG�����������ORJ��� DOWKRXJK�WKH�HIIHFW�RQGLIIHUHQW� VSHFLHV� FDQ� YDU\� EHWZHHQ� YDULRXV� DJHQWV� >�@�� 7KLV� OHDGV� WR� D� WKHRUHWLFDO� UHVLGXDOFRQWDPLQDWLRQ�DIWHU�GLVLQIHFWLRQ�RI� DSSUR[�������� �� ������FP�� $OWKRXJK� WKH�EDFWHULDO� ORDG�RIWKHVH� VNLQ� VHJPHQWV�PD\�EH� UHGXFHG�DQG�FHUWDLQ� VSHFLHV�PD\�KDYH�EHHQ� HOLPLQDWHG��*UDP�QHJDWLYH� VSHFLHV� PD\� SHUVLVW� DIWHU� GLVLQIHFWLRQ� >�@�� 7KHVH� GLVLQIHFWLRQ� SURFHGXUHV� DUH� QRWHIIHFWLYH�DJDLQVW�LQWUDFHOOXODU�YLUXVHV�7KH�HIILFDF\�RI� WKH�GLVLQIHFWLRQ�SURFHGXUH�DV� IROORZHG�E\� WKH�(6%� �SRYLGRQH� LRGLQH�VFUXE�IROORZHG� E\� FKORUKH[LGLQH� GLJOXFRQDWH� ����� LQ� LVRSURSDQRORO� ����� KDV� EHHQ� HYDOXDWHG� LQGDLO\�SUDFWLFH�E\� DQ� RWKHU� VNLQ� EDQN� DQG� VKRZV�������GRQRUV� IUHH� IURP� FRQWDPLQDWLRQ�� RU������ RI� DOO� KDUYHVWHG� VNLQ� VHJPHQWV� >�@�� 2WKHU� VWXGLHV�� DQDO\VLQJ� GLIIHUHQW� GLVLQIHFWLRQSURWRFROV�� UHSRUW� ���� RI� DOO� GRQRUV� IUHH� IURP� FRQWDPLQDWLRQ�� RU� ���� RI� DOO� GRQRU� VLWHV�PXOWLSOH�VLWHV�SHU�GRQRU��>��@�
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���� $QWLELRWLF�WUHDWPHQW
$QWLELRWLFV� DUH� DGGHG� GXULQJ� WKH� JO\FHUROLVDWLRQ� SURFHGXUH� �VHH� DOVR� ���� DQG�$SSHQGL[� ���7KLV�SURFHGXUH�KDV�EHHQ�JHQHUDOO\�DFFHSWHG�WR�UHGXFH�WKH�ULVN��DOWKRXJK�WKH�HIIHFW�RI�WKH�(6%SURFHGXUH�KDV�QRW�EHHQ�TXDQWLILHG�

���� *O\FHURO�WUHDWPHQW
7KH� DQWLEDFWHULDO� FDSDFLWLHV� RI� JO\FHURO� >��@� DUH� PRQLWRUHG� E\� EDFWHULRORJLFDO� FXOWXULQJ� RIVDPSOHV RI�WKH�ILQDO�SURGXFW��,Q�FDVH�RI�D�SRVLWLYH�FXOWXUH�WKH�VWRUDJH�LQ�JO\FHURO�LV�H[WHQGHGZLWK���ZHHNV�IROORZHG�E\�UH�WHVWLQJ�XQWLO�UHVXOWV�VKRZ�RQO\�QHJDWLYH�FXOWXUHV�7KH� HIIHFW� RI� WKHVH� PHDVXUHV� FDQ� EH� SDUWO\� GHGXFHG� IURP� WKH� DQDO\VLV� RI� WKH� UHVXOWV� RIEDFWHULRORJLFDO�FXOWXULQJ�RI�VNLQ�VDPSOHV�DIWHU�SURFHVVLQJ�DQG�VWRUDJH�LQ�JO\FHURO��5HYLHZ�RIWKH�UHVXOWV�RI�DOPRVW������GRQRUV�RI�WKH�(6%�IURP������WR������UHYHDOHG�DQ�DYHUDJH������FRQWDPLQDWLRQ� RI� WKH� ILUVW� VHULHV� RI� FXOWXUHV� �WKUHH� ZHHNV� DIWHU� SURFHVVLQJ� DQG� VWRUDJH� LQJO\FHURO��>��@��)RU�D�VXEVHW�RI����GRQRUV�RI�ZKLFK� WKH�VNLQ�ZDV�QRW� WUHDWHG�ZLWK�DQWLELRWLFVGXULQJ�WKH�JO\FHUROLVDWLRQ�SURFHGXUH�D�FRQWDPLQDWLRQ�UDWH�RI�DERXW�����ZDV�VKRZQ�DIWHU�ILUVWFXOWXUH�� 6�� HSLGHUPLGLV� ZDV� WKH� PRVW� IUHTXHQWO\� IRXQG� �������� FRQWDPLQDQW�� 6XEVHTXHQWFXOWXUHV�ZHUH�SRVLWLYH� LQ�����DIWHU����GD\V�� ����DIWHU����GD\V� DQG����DIWHU�����GD\V�� ,QFRQWDPLQDWHG�VNLQ�WKDW�ZDV�WUHDWHG�ZLWK�DQWLELRWLFV�GXULQJ�WKH�JO\FHUROLVDWLRQ�SURFHGXUH��WKHVHUHVXOWV�ZHUH������DIWHU� ��� GD\V� DQG� ���DIWHU� ��� GD\V�� ,W� DSSHDUV� WKHUHIRUH� WKDW� DQWLELRWLFVKDYH�DQ�DGGLWLRQDO�HIIHFW��HYHQ�DIWHU�DQ�DYHUDJH�WUHDWPHQW�GXUDWLRQ�RI�����KRXUV��PLQLPXP��KRXUV��DW�URRP�WHPSHUDWXUH��7KH�DXWKRUV�FODLP�DQ�/'����WLPH�QHHGHG�WR�UHGXFH�WKH�QXPEHU�RIVNLQ VDPSOHV�SRVLWLYH�IRU�FHUWDLQ�EDFWHULD�VSHFLHV�E\������RI�DERXW����GD\V�IRU�6��HSLGHUPLGLVDQG ����GD\V�IRU�%DFLOOXV�VSHFLHV�'HWHUPLQDWLRQ� RI� /'��� YDOXHV� DV� GHVFULEHG� LQ� WKLV� VWXG\� LV� QRW� RSWLPDO�� 7KH� LQLWLDOFRQWDPLQDWLRQ� ZDV� QRW� NQRZQ�� DQG� WKH� UHVXOWV� ZHUH� UHFRUGHG� DV� SRVLWLYH�QHJDWLYH� RQO\�)XUWKHUPRUH��RQO\�WZR�RI�WKH���IUHTXHQWO\�IRXQG�PLFUR�RUJDQLVPV�ZHUH�WHVWHG��'HWHUPLQDWLRQRI /'��� YDOXHV� UHTXLUHV� PHDVXUHPHQWV� LQ� PHGLD� WKDW� DUH� VSLNHG� ZLWK� NQRZQ� QXPEHUV� RIPLFUR�RUJDQLVPV�DQG�FXOWXULQJ�RI�VXEVHTXHQW�VDPSOHV�WDNHQ�DIWHU�IL[HG�WLPH�LQWHUYDOV�RU�DIWHUFHUWDLQ�SURFHVVLQJ�VWHSV��VHH���������)URP�WKH�DERYH�PHQWLRQHG�VWXG\�RQH�FDQ�FRQFOXGH�WKDWJO\FHURO� KDV� FHUWDLQ� DQWLEDFWHULDO� FDSDFLWLHV�� RI� ZKLFK� WKH� HIILFDF\� LV� QRW� H[DFWO\� NQRZQ�KRZHYHU�5HFHQWO\� WKH� JO\FHUROLVDWLRQ� SURFHGXUH� KDV� EHHQ� FKDQJHG� VOLJKWO\�� 7KH� DQWLELRWLFV� DUH� QRORQJHU DGGHG�GXULQJ�WKH�ILUVW�VWHS��WKH�����JO\FHURO�WUDQVSRUW�PHGLXP���EXW�GXULQJ�WKH�VHFRQGVWHS����K����&�LQ�����JO\FHURO���7KH�HIIHFW�RI�WKLV�FKDQJH�RQ�WKH�PLFURELRORJLFDO�TXDOLW\�RIWKH SURGXFW�LV�XQFOHDU�$ YLWDO�DVSHFW� LQ�WKH�VWUDWHJ\�RI� WKH�(6%�LV� WKH�TXDOLW\�RI� WKH� ILQDO�EDFWHULRORJLFDO� WHVW��7KHVHQVLWLYLW\�DQG�VSHFLILFLW\�RI�WKH�WHVW�V\VWHP�FRQWULEXWH�WR�WKH�VDIHW\�RI�WKH�ILQDO�SURGXFW�7KH�JO\FHUROLVDWLRQ�SURFHGXUH�KDV�DOVR�EHHQ�VKRZQ�WR�KDYH�D�YLUXFLGDO�HIIHFW��7KH�(6%�KDVSHUIRUPHG UHVHDUFK�LQ�RUGHU�WR�FKDUDFWHULVH�DQG�TXDQWLI\�WKLV�HIIHFW��)XOO�GHWDLOV�DUH�GLVFXVVHGLQ $SSHQGL[���DQG�$SSHQGL[��
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��� $FFHSWDELOLW\�RI�ULVN
$FFHSWDELOLW\�RI�ULVN�LV�UHYLHZHG�E\�FRPSDULVRQ�RI� WKH�(6%�SURFHGXUHV�ZLWK�SU(1���������LQ FORVH�FRQMXQFWLRQ�ZLWK�(1��������7KLV�VWDQGDUG�LQ�WXUQ�UHIHUV�WR�SU(1����������$SSHQGL[���� SU(1� �������� �$SSHQGL[� ���� (1� ������� �$SSHQGL[� ��� DQG� ,62� ������ �$SSHQGL[� ���7KHVH�VWDQGDUGV�UHO\�KHDYLO\�RQ�WKH�HVWDEOLVKPHQW�DQG�PDLQWHQDQFH�RI�D�4XDOLW\�6\VWHP��VXFKDV WKH�,62������VHULHV��7KH�(6%�KDV�VWDUWHG�D�SURJUDP�WR�DFTXLUH�,62������FHUWLILFDWLRQ�)XUWKHUPRUH�� WKH� VWDQGDUGV� LQWURGXFH� VSHFLILF� UHTXLUHPHQWV� ZLWKLQ� WKLV� 4XDOLW\� IUDPHZRUNDQG UHTXLUH�VRXQG�YDOLGDWLRQ�RI�SURFHGXUHV��D�VWUDWHJ\�WKDW�LV�SXUVXHG�E\�WKH�(6%��EXW�ZKLFKKDV�QRW� \HW� EHHQ� FRPSOHWHG��&RQVHTXHQWO\�� DW� WKLV�PRPHQW� WKH�(6%�TXDOLW\�6\VWHP�FDQ�EHH[SHFWHG�QRW�WR�FRQIRUP�WR�WKH�UHIHUUHG�VWDQGDUGV��$OVR�EHFDXVH�RI�WKLV�VLWXDWLRQ��WKLV�UHYLHZIRFXVHV RQ� WKH� SUHVHUYDWLRQ� SURFHGXUHV� SURSHU� DQG� QR� DWWHPSWV� KDYH� EHHQ� PDGH� WR� FKHFNZKHWKHU� HYHU\� HOHPHQW� UHODWLQJ� WR� H�J�� WUDLQLQJ� RI� SHUVRQQHO� RI� HDFK� VWDQGDUG� KDV� EHHQDGHTXDWHO\� DGGUHVVHG� LQ� WKH� VHFWLRQV� RI� WKH� (6%� 4XDOLW\� 0DQXDO�� :KHWKHU� WKH� (6%� KDVDGHTXDWHO\�LPSOHPHQWHG�WKHLU�SURFHGXUHV�KDV�DOVR�QRW�EHHQ�HYDOXDWHG�

���� SU(1��������
5HYLHZ� RI� WKH� (6%� SURFHGXUHV� DJDLQVW� WKLV� VWDQGDUG� LV� GHVFULEHG� LQ� GHWDLO� LQ� $SSHQGL[� ��3URFHGXUHV� WKDW� DUH� UHOHYDQW� IRU� WKH� ULVN� RI� WUDQVPLVVLRQ� RI� PLFUR�RUJDQLVPV� UHODWH� WR� WKH&ODXVHV�*HQHUDO�����D�F����6RXUFLQJ����&ROOHFWLRQ����+DQGOLQJ� DQG���6WRUDJH� DQG� WUDQVSRUW�7KH�(6%�SURFHGXUHV�FRQIRUP�WR�WKHVH�FODXVHV��7KH�FODXVHV�����3URFHGXUHV�DQG�����3HUVRQQHOKDYH� QRW� EHHQ� UHYLHZHG� EHFDXVH� WKH\� UHIHU� WR� JHQHUDO� UHTXLUHPHQWV� RI� D� 4XDOLW\� 6\VWHP�&ODXVH� ����4XDOLW\�6\VWHP�(OHPHQWV� LGHQWLILHV� WKH� DFFHSWDQFH� FULWHULD� IRU� VNLQ� GRQDWLRQ� DVUHOHYDQW IRU�WKH�TXDOLW\�RI�WKH�SURGXFW��$V�D�FRQVHTXHQFH��LW�LV�UHOHYDQW�WR�GHILQH�SURFHGXUHVZKLFK�GHVFULEH� WKH� UHYLHZ�RI� WKHVH�FULWHULD�RQ�D� UHJXODU�EDVLV��RU�ZKHQ�QHZ�NQRZOHGJH�KDVHPHUJHG�� 7KLV� PD\� KDYH� EHHQ� LQFOXGHG� LQ� D� JHQHUDO� VWDQGDUG� SURFHGXUH� IRU� UHJXODU� WRWDOUHYLHZ RI�WKH�4XDOLW\�0DQXDO�1RW�UHIHUUHG�WR�E\�SU(1���������DUH�WKH�VWDQGDUGV�RI�WKH�($7%��UHSUHVHQWLQJ�WKH�VWDWH�RI�WKHDUW RSLQLRQ�RI�D�VHOHFWLRQ�RI�H[SHUWV�LQ�WKH�ILHOG�RI�KXPDQ�WLVVXH�WUDQVSODQWDWLRQ��7KH�VHOHFWLRQFULWHULD�IRU�GRQRUV�IRU�VNLQ��.+%���Y����FRPSO\�ZLWK�WKH�VWDQGDUGV�RI� WKH�($7%��VHH�DOVR�����

���� SU(1��������
5HYLHZ� RI� WKH� (6%� SURFHGXUHV� DJDLQVW� WKLV� VWDQGDUG� LV� GHVFULEHG� LQ� GHWDLO� LQ� $SSHQGL[� ��$SDUW�IURP�FODXVHV�WKDW�DSSO\�WR�JHQHUDO�DVSHFWV�RI�D�TXDOLW\�V\VWHP��H�J��GRFXPHQWDWLRQ�RISURFHGXUHV���WKH�PDMRU�SDUW�RI�WKLV�VWDQGDUG�IRFXVHV�RQ�WKH�OLWHUDWXUH�VHDUFK�DQG�FRQGXFWLRQ�RIHOLPLQDWLRQ�DQG�RU�LQDFWLYDWLRQ�VWXGLHV�ZLWK�UHVSHFW�WR�YLUXVHV��2EYLRXVO\��WKH�(6%�GRHV�QRWFRPSO\�ZLWK�WKLV�VWDQGDUG��DV�WKLV�QRWLRQ�ZDV�WKH�LQFHQWLYH�WR�VWDUW�WKLV�UHYLHZ�7KH� OLWHUDWXUH� UHYLHZ�RQ� WKH� LQDFWLYDWLRQ� RI� YLUXVHV� �$SSHQGL[� ��� FRQFOXGHV� WKDW� DGGLWLRQDOYDOLGDWLRQ�LV�QHFHVVDU\��7KH�UHTXLUHPHQWV�DV�GHILQHG�LQ�SU(1���������KDYH�EHHQ�LQFOXGHG�LQWKH� YDOLGDWLRQ� SODQ� �SDUDJUDSK� ���� )RU� 76(�DJHQWV� �$SSHQGL[� ���� WKH� OLWHUDWXUH� UHYLHZLQGLFDWHV� WKDW� ZLWK� WKH� FXUUHQW� NQRZOHGJH� RI� WKHVH� DJHQWV�� LW� LV� DFFHSWDEOH� QRW� WR� SHUIRUPLQDFWLYDWLRQ�VWXGLHV�
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���� (1�������
5HYLHZ�RI�WKH�(6%�SURFHGXUHV�DJDLQVW�WKLV�VWDQGDUG�LV�GHVFULEHG�LQ�GHWDLO�LQ�$SSHQGL[����1RWLQFOXGHG� LQ� WKH� UHYLHZ� DUH� FODXVHV� ���� 'RFXPHQWDWLRQ�� ���� 3HUVRQQHO�� ���� (TXLSPHQW�� ���0HGLD�DQG�PDWHULDOV����5HYDOLGDWLRQ�$IWHU�UHYLHZ�RI�WKLV�VWDQGDUG��LW�FDQ�EH�FRQFOXGHG�WKDW�WKH�(6%�KDV�QRW�PHW�WKH�UHTXLUHPHQWVRI�WKH�(1���������6HYHUDO�VKRUWFRPLQJV�FDQ�EH�PHQWLRQHG�1RW�RQO\�LV�WKH�(6%�LQ�WKH�SURFHVV�RI�LPSOHPHQWLQJ�D�4XDOLW\�6\VWHP��EXW�DOVR�RQH�RI�WKHLUVXEFRQWUDFWRUV�� WKH� 6WUHHNODE� +DDUOHP�� 7KLV� PHDQV� WKDW� IXOO� GRFXPHQWDWLRQ� RI� WKH� WHVWLQJWHFKQLTXHV�KDV�QRW�EHHQ�FRPSOHWHG��7KH�6WUHHNODE�+DDUOHP�ZRUNV�WRZDUGV�D�4XDOLW\�6\VWHPWKDW� LV� VXSSRUWHG� E\� WKHLU� EUDQFK� RUJDQLVDWLRQ�� 5HYLHZ� RI� WKLV� 4XDOLW\� 6\VWHP� ZDV� QRWLQFOXGHG�LQ�WKLV�UHYLHZ��7KH�(6%�VKRXOG�DVVHVV�WKH�VXLWDELOLW\�RI�WKLV�V\VWHP�IRU�WKHLU�VLWXDWLRQDV WKH� UHTXLUHPHQWV� IRU�PLFURELRORJLFDO� HYDOXDWLRQ� RI� WKHLU� VDPSOHV�PD\� GLIIHU� IURP� WKRVHDSSO\LQJ� WR� FOLQLFDO� VDPSOHV�� EHLQJ� D� W\SH� RI� VDPSOHV� WKDW� LV� IUHTXHQWO\� SURFHVVHG� E\� WKH6WUHHNODE�+DDUOHP�$V� WKH� SURGXFW� IRU� WHVWLQJ� UHOHDVHV� JO\FHURO�� FODXVH� ���� DSSOLHV� DQG� UHTXLUHV� WKH� XVH� RI� DWHFKQLTXH�WKDW�QHXWUDOLVHV�UHPRYHV�RU�PLQLPL]HV�WKH�HIIHFW�RI�JO\FHURO�GXULQJ�FXOWXULQJ��7KH(6%�KDV�RYHUFRPH�WKLV�UHTXLUHPHQW�E\�FXOWXULQJ�WKH�VDPSOH�GLUHFWO\�LQ�EURWK��7KH�(6%�VNLQWULPPLQJV� DUH� FXOWXUHG� LQ� EURWK� RQ� ������ �Y�Y�� EDVLV�� +RZHYHU�� WKH� UHTXLUHPHQW� RIGRFXPHQWDWLRQ�RI�WKH�HIIHFWLYHQHVV�RI�WKLV�V\VWHP�LV�QRW�PHW�E\�WKH�(6%�&ODXVH������&XOWXUH�FRQGLWLRQV�VKDOO�EH�VHOHFWHG�DIWHU�FRQVLGHUDWLRQ��WR�EH�GRFXPHQWHG��RI�WKHW\SHV� RI� PLFUR�RUJDQLVPV� H[SHFWHG� WR� EH� SUHVHQW�� ,QVWHDG�� WKH� (6%� KDV� VHOHFWHG� FXOWXUHFRQGLWLRQV� RQ� D� VXEVHW� RI� PLFUR�RUJDQLVPV�� QDPHO\� WKRVH� WKDW� KDYH� EHHQ� VKRZQ� WR� FDXVHZRXQG�LQIHFWLRQ�LQ�EXUQ�SDWLHQWV��7KLV�DSSURDFK�LV�SUDFWLFDO��EXW�QRW�VXIILFLHQW�ZKHQ�DLPLQJ�DWVWHULOLW\��:LWK�WKH�FXUUHQW�SURWRFRO�VHYHUDO�W\SHV�RI�EDFWHULD��OLNH�OHSURV\�DQG�VNLQ�WXEHUFXORVLVEDFWHULD�DV�ZHOO�DV�DQDHURELF�EDFWHULD��FDQQRW�EH�GHWHFWHG��+RZHYHU��WKH�ULVN�RI�WKHVH�EDFWHULDEHLQJ�SUHVHQW�RQ�WKH�SURGXFW�LV�SUREDEO\�FRYHUHG�E\�RWKHU�FRQWURO�PHDVXUHV�&ODXVH� ����� 9DOLGDWLRQ� RI� WKH� WHFKQLTXH� LV� RQO\� SDUWO\� SHUIRUPHG�� 7KH� 6WUHHNODE� +DDUOHPHYDOXDWHV WKH�TXDOLW\�RI�FXOWXUH�PHGLD�RQ�D�URXWLQH�EDVLV��7KH�(6%�VKDOO�YDOLGDWH� �LQFOXGLQJSHULRGLFDO�UHYDOLGDWLRQ��WKH�IXOO�WHFKQLTXH�IRU�ELREXUGHQ�HVWLPDWLRQ�)XUWKHUPRUH���FODXVH������SUH�VWHULOLVDWLRQ�FRXQWV�VKDOO�EH�DVVHVVHG�DFFRUGLQJ�WR�D�SODQ��ZKLFKGHVFULEHV�IUHTXHQF\�DQG�VL]H�RI�VDPSOLQJ�

���� ,62������
5HYLHZ�RI�WKH�(6%�SURFHGXUHV�DJDLQVW�WKLV�VWDQGDUG�LV�GHVFULEHG�LQ�GHWDLO�LQ�$SSHQGL[����7KHFODXVHV WKDW�UHODWH�GLUHFWO\�WR�WKH�(6%�SUHVHUYDWLRQ�SURFHVV�DUH�����3HUIRUPDQFH�TXDOLILFDWLRQ�����&HUWLILFDWLRQ�RI�YDOLGDWLRQ����3URFHVV�FRQWURO�DQG�PRQLWRULQJ�DQG���3URGXFW�UHOHDVH�IURPVWHULOLVDWLRQ��7KH�(6%�SURFHGXUHV�KDYH�QRW�PHW�WKH�,62�������1RQ�FRQIRUPLWLHV�UHODWH�H�J��WR�&ODXVH������SUH�VWHULOLVDWLRQ�FRXQWV�DUH�QRW�GHWHUPLQHG��DQG�OLPLWV�KDYH�QRW�EHHQ�VHW��&ODXVH�����DQG������WKH�SURFHVV�LV�GHILQHG�DQG�GRFXPHQWHG��EXW�VKDOO�DOVR�EH�YDOLGDWHG�&ODXVH� ����� WKH� SHUIRUPDQFH� TXDOLILFDWLRQ� KDV� QRW� EHHQ� SHUIRUPHG�� 7KLV� LQFOXGHV� H�J�DVVHVVPHQW RI� DSSURSULDWH� OHWKDO� DFWLYLW\� DJDLQVW� D� UHSUHVHQWDWLYH� UDQJH� RI�PLFUR�RUJDQLVPV�LQDFWLYDWLRQ�FXUYHV��DQG�YDOLGDWLRQ�RI�WKH�QHXWUDOL]LQJ�FDSDFLW\�RI�WKH�WHVWLQJ�PHWKRG�&ODXVH����3URFHVV�FRQWURO�DQG�PRQLWRULQJ�UHTXLUHV�H�J��WHPSHUDWXUH�UHFRUGLQJV��ZKLFK�DUH�QRWURXWLQHO\�SHUIRUPHG�E\�WKH�(6%�
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��� *HQHUDWLRQ�RI�RWKHU�KD]DUGV
,I� GRQRU� VHOHFWLRQ� FULWHULD� DUH� WRR� VWULQJHQW�� WKH\� PD\� FDXVH� DQ� DYDLODELOLW\� SUREOHP�� 7KLVSRWHQWLDO� SUREOHP� ZDV� QRW� HYDOXDWHG� LQ� WKH� SUHVHQW� UHYLHZ�� 3RVVLEOH� DGYHUVH� HIIHFWV� RIJO\FHURO�UHVLGXHV�RQ�WKH�SURGXFW�ZKHQ�LW�LV�DSSOLHG�KDYH�DOUHDG\�EHHQ�GLVFXVVHG�LQ������2WKHUSRWHQWLDO�KD]DUGV�LQWURGXFHG�E\�ULVN�UHGXFWLRQ�PHDVXUHV�KDYH�QRW�EHHQ�LGHQWLILHG�
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��� 9DOLGDWLRQ�SODQ
���� ,QWURGXFWLRQ
$IWHU�WKH�OLWHUDWXUH�VHDUFK��VHH�$SSHQGL[���DQG����DQG�WKH�HYDOXDWLRQ�RI�WKH�UHOHYDQW�VWDQGDUGV�VHH $SSHQGL[���������DQG����DQG�WKH�GUDIW�(6%�4XDOLW\�0DQXDO��YHUVLRQ�������������VHYHUDOFRQFOXVLRQV� FDQ� EH� GUDZQ� UHJDUGLQJ� WKH� QHHG� IRU� IXUWKHU� DFWLRQV�VWXGLHV� WR� YDOLGDWH� WKHJO\FHURO�SUHVHUYDWLRQ�PHWKRG�� $ FRPSOHWH�DQG�FHUWLILFDWHG�TXDOLW\�V\VWHP�LV�UHTXLUHG��(6%�LV�LQ�WKH�SURFHVV�RI�DFTXLULQJ,62������� 7KH� SURFHVV� VKRXOG� EH� FKDUDFWHULVHG� LQ� WHUPV� RI� WLPH�� WHPSHUDWXUH� DQG� JO\FHUROFRQFHQWUDWLRQ� �VHH� ������ ,Q� ���� VRPH� FRQVLGHUDWLRQV� DUH� SUHVHQWHG� UHJDUGLQJ� WKH� FXUUHQWJO\FHUROLVDWLRQ�SURFHVV��ZKLFK�VKRXOG�SHUKDSV�EH�DGDSWHG�� 5HJDUGLQJ� WKH� HOLPLQDWLRQ� DQG�RU� LQDFWLYDWLRQ� RI� EDFWHULD�� PRXOGV� DQG� \HDVWV� IXUWKHUVWXGLHV�DUH�UHTXLUHG��VHH������� 5HJDUGLQJ� WKH� HOLPLQDWLRQ� DQG�RU� LQDFWLYDWLRQ� RI� YLUXVHV�� DGGLWLRQDO� VWXGLHV� DUH� UHTXLUHG�VHH������� 5HJDUGLQJ� WKH� HOLPLQDWLRQ� DQG�RU� LQDFWLYDWLRQ� RI� 76(� DJHQWV�� IXUWKHU� VWXGLHV� DUH� QRWUHTXLUHG� �SURYLGHG� WKDW� WKH� GRQRU� VHOHFWLRQ� FULWHULD� DUH� VWULFWO\� DSSOLHG� XQGHU� D� TXDOLW\V\VWHP�DQG�DFFRUGLQJ�WR�WKH�FXUUHQW�VWDWH�RI�WKH�DUW��

���� &KDUDFWHULVDWLRQ�RI�WKH�SURFHVV�WR�EH�DSSOLHG
%HIRUH� WKH�YDOLGDWLRQ�VWXGLHV�RQ�EDFWHULD� DQG�YLUXVHV� FDQ�EH�GHVLJQHG� LQ�GHWDLO�� WKH�SURFHVVQHHGV� WR� EH� FKDUDFWHULVHG� RQ� SK\VLFDO� DQG� FKHPLFDO� SDUDPHWHUV� �WLPH�� WHPSHUDWXUH� DQGJO\FHURO� FRQFHQWUDWLRQV� LQ� WKH� GLIIHUHQW� VWHSV��� 8SSHU� DQG� ORZHU� OLPLWV� IRU� WKH� GLIIHUHQWSDUDPHWHUV�VKRXOG�EH�VHW��7KH�ZRUVW�FDVH�FRQGLWLRQV�VKRXOG�WKHQ�EH�DSSOLHG�LQ�WKH�YDOLGDWLRQVWXGLHV�7KH�UHDVRQV�IRU�FKRRVLQJ� WKH�VHTXHQFH�RI� WKH�GLIIHUHQW� VWHSV� LQ� WKH�SURWRFRO� VKRXOG�DOVR�EHLGHQWLILHG�� LV� WKLV� VHTXHQFH� FULWLFDO� IRU� H�J�� SURGXFW� TXDOLW\�� RU� DUH� RWKHUWLPH�WHPSHUDWXUH�FRQFHQWUDWLRQ� FRPELQDWLRQV� SRVVLEOH� ZLWKRXW� \LHOGLQJ� D� ILQDO� SURGXFW� RISRRUHU�TXDOLW\"-XGJLQJ�IURP�WKH�GHVFULSWLRQ�RI�WKH�SURFHVV�LQ�WKH�³.ZDOLWHLWVKDQGERHN´�RI�WKH�(6%��LW�LV�LQSDUWLFXODU� TXHVWLRQDEOH� ZKHWKHU� WKH� FODLPHG� WHPSHUDWXUHV� DUH� DFWXDOO\� UHDFKHG� GXULQJ� WKHFODLPHG SHULRGV�RI�WLPH��7KH�VNLQ�LV�SXW�LQ�D�SODVWLF�EDJ�ZLWK�WKH�SUHVHUYDWLRQ�PHGLXP��ZKLFKLV�VXEVHTXHQWO\�SODFHG�RQ�D�URWDWLQJ�GHYLFH�LQ�DQ�LQFXEDWRU��7KH�WHPSHUDWXUH�LQ�WKH�SODVWLF�EDJZLOO� SUREDEO\� DGDSW� VORZO\� WR� WKH� WHPSHUDWXUH� RI� WKH� LQFXEDWRU�� &XUUHQWO\�� WKLV� LV� QRWPRQLWRUHG�E\�(6%��QRU�KDV�LW�EHHQ�GHWHUPLQHG�LQ�WKH�SDVW�7KH� FKDUDFWHULVDWLRQ� RI� WKH� SURFHVV� FDQ� EH� UHODWLYHO\� VLPSOH�� ,W� FDQ� EH� FDUULHG� RXW� DW� WKHSUHPLVHV�RI�(6%��7KH�WHPSHUDWXUH�SURILOH�GXULQJ�WKH�FRXUVH�RI� WKH�FRPSOHWH�JO\FHUROLVDWLRQSURFHVV� VKDOO� EH�PHDVXUHG� E\� LQVHUWLQJ� D� WKHUPRFRXSOH� LQ� WKH� SODVWLF� EDJ� WKDW� FRQWDLQV� WKHVNLQ DQG�WKH�SUHVHUYDWLRQ�PHGLXP��7KH�JO\FHUROLVDWLRQ�SURFHVV�VKDOO�EH�FDUULHG�RXW�E\�RQH�RIWKH�HPSOR\HHV�RI�(6%�ZKR�URXWLQHO\�SHUIRUPV�WKLV�SURFHGXUH��:RUVW�FDVH�FRQGLWLRQV�VKDOO�EHWDNHQ�LQWR�DFFRXQW��H�J��JO\FHURO�IURP�WKH�FROGHVW�RI�WKH�SRVVLEOH�VWRUDJH�URRPV��
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���� &RQVLGHUDWLRQV�IRU�DGDSWDWLRQ�RI�WKH�SURFHVV
%HIRUH� VWDUWLQJ� WKH�YDOLGDWLRQ�VWXGLHV�� WKH�SURFHVV� FRQGLWLRQV� VKRXOG�EH� FULWLFDOO\� HYDOXDWHG�7ZR� DSSURDFKHV� DUH� SRVVLEOH�� ���9DOLGDWLRQ� VWXGLHV� FDQ� EH� SHUIRUPHG� XVLQJ� WKH� FRQGLWLRQVXVHG� LQ� WKH� FXUUHQW� SURFHVV�� %DVHG� RQ� WKH� UHVXOWV� REWDLQHG�� DGDSWDWLRQV� RI� WKH� SURFHVVFRQGLWLRQV� PD\� WKHQ� EH� QHFHVVDU\�� ��� $GMXVWPHQW� RI� WKH� SURFHVV� FRQGLWLRQV� EHIRUH� WKHYDOLGDWLRQ�VWXGLHV�DUH�GHVLJQHG��,Q�YLHZ�RI�WKH�UHVXOWV�RI�WKH�OLWHUDWXUH�VHDUFK�RQ�WKH�FDSDFLW\RI�WKH�JO\FHUROLVDWLRQ�SURFHVV��WKH�ODWWHU�DSSURDFK�LV�UHFRPPHQGHG��3DUDPHWHUV�WKDW�VKRXOG�EHFRQVLGHUHG�DUH�WHPSHUDWXUH�DQG�JO\FHURO�FRQFHQWUDWLRQ��+RZHYHU�� WKH�LPSDFW�RI� WKH�FKDQJHVLQ�SURFHVV�FRQGLWLRQV�RQ� WKH�TXDOLW\�RI� WKH�GRQRU� VNLQ� VKRXOG�EH� FDUHIXOO\� HYDOXDWHG�EHIRUHFKDQJHV�DUH�LQWURGXFHG�
� 7KH� LQDFWLYDWLRQ� VWXGLHV� ZLWK� +69�� 39� DQG� +,9� WKDW� ZHUH� FDUULHG� RXW� HDUOLHU� ZHUH� DOO

SHUIRUPHG�DW�WHPSHUDWXUHV�RI���&�����&�����& DQG�GLG�QRW�WHVW�DW����&��+,9�ZDV�VKRZQ�WR
EH LQDFWLYDWHG� LQ� WKH�JO\FHUROLVDWLRQ�SURFHVV�� LI� WKH�KLJKHU� WHPSHUDWXUH� ����&�� LV�XVHG�� ,IWKH� (6%�SURFHVV� ZRXOG� EH� FKDQJHG� WR� WKHVH� FRQGLWLRQV�� WKLV� ZRXOG� PHDQ� WKDW� D� YLUXVLQDFWLYDWLRQ� VWXG\�ZLWK�+,9� FRXOG� EH� RPLWWHG�� ,I� WKH� WHPSHUDWXUH� RI� WKH� SURFHVV�ZLOO� EH
NHSW�DW����&��WKLV�PHDQV�WKDW�DGGLWLRQDO�VWXGLHV�ZLWK�WKH�+,9�YLUXV�DUH�UHTXLUHG��$OVR�RWKHU
YLUXVHV�FDQ�EH�H[SHFWHG�WR�EH�PRUH�HIIHFWLYHO\�LQDFWLYDWHG�DW����&�&RQVLGHUDWLRQ��� ,QYHVWLJDWH� ZKHWKHU� WKH� SURFHVVLQJ� WHPSHUDWXUH� FDQ� EH� FKDQJHG

IURP� ���& WR� ���& ZLWKRXW� XQDFFHSWDEOH� DGYHUVH� HIIHFWV� WR� WKHSURGXFW�
� 7KH�VWXGLHV�ZLWK�+69�DQG�39�D�GHILQLWH�ULVN�WKDW�VWXGLHV�RQ�WKH�FXUUHQW�SURWRFRO���HYHQ�LI

WKH�WHPSHUDWXUH�LV�FKDQJHG�IURP����& WR����& ��ZLOO�QRW�SURYLGH�WKH�GHFLVLYH�HYLGHQFH�WKDWWKH�JO\FHUROLVDWLRQ�SURFHVV�\LHOGV�D�SURGXFW�WKDW�LV�YLURORJLFDOO\�VDIH��,W�FDQ�EH�DUJXHG�RQ
WKH� EDVLV� RI� WKH� VDPH� VWXGLHV� WKDW� SURFHVVLQJ� DW� KLJK� WHPSHUDWXUH� ���� �� ���&�� LQ� ���JO\FHURO� ZRXOG� SUREDEO\� \LHOG� D� SURGXFW� WKDW� LV� YLURORJLFDOO\� VDIH� �VHH� $SSHQGL[� ���,QWURGXFLQJ�D�SURFHVVLQJ�VWHS�ZLWK�����JO\FHURO�ZRXOG�WKXV�EH�IDYRXUDEOH��2Q�WKH�RWKHUKDQG��LW�KDV�DOVR�EHHQ�VXJJHVWHG�WKDW�WKLV�PLJKW�OHDG�WR�FOXVWHUV�RI�PLFUR�RUJDQLVPV�WKDW�DUHKDUG� WR� HOLPLQDWH� >'X� 3RQW�� SHUV�� FRPPXQ�@�� ,I� WKH� LQWURGXFWLRQ� RI� D� ���� JO\FHUROSURFHVVLQJ�VWHS�LV�QRW�GHHPHG�IHDVLEOH��WKH�YLUXV�YDOLGDWLRQ�VWXGLHV�ZLOO�EH�FDUULHG�RXW�ZLWK��� JO\FHURO�� ZLWK� WKH� ULVN� WKDW� WKH� REWDLQHG� UHVXOWV� ZLOO� QRW� EH� DFFHSWDEOH�� $QRWKHUSRVVLELOLW\� LV� WR� WHVW� ERWK�SURWRFROV� �����DQG�����JO\FHURO��� KRZHYHU�� WKLV�ZRXOG�PHDQWKDW� GRXEOH� WKH� DPRXQW� RI� H[SHULPHQWV� KDV� WR� EH� SHUIRUPHG�� �1%�� 7KLV� GRHV� QRWQHFHVVDULO\�PHDQ� WKH� WRWDO� DPRXQW� RI�ZRUN� LV� GRXEOHG�� D� ORW� RI� WKH� JURXQGZRUN� FDQ� EHFRPELQHG�&RQVLGHUDWLRQ��� ,QYHVWLJDWH� ZKHWKHU� D� SURFHVVLQJ� VWHS� ZLWK� ���� JO\FHURO� FDQ� EHLQWURGXFHG�ZLWKRXW�XQDFFHSWDEOH�DGYHUVH�HIIHFWV�WR�WKH�SURGXFW�

���� %DFWHULD�� PRXOGV� DQG� \HDVWV� �� SURSRVHG� DGGLWLRQDOVWXGLHV
$V� JXLGHG� E\� WKH� FRQFOXVLRQV� RI� SDUDJUDSKV� ����� ���� DQG� ���� VHYHUDO� FRQVLGHUDWLRQV� ZLWKUHVSHFW� WR� WKH� GHVLJQ� RI� D� VWXG\� IRU� YDOLGDWLRQ� RI� WKH� LQDFWLYDWLRQ� RI� EDFWHULD�� PRXOGV� DQG
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\HDVWV�FDQ�EH�PDGH��,W�DSSHDUV�WKDW�FRQVLGHUDWLRQV�UHJDUGLQJ�YLUXV�LQDFWLYDWLRQ��SDUDJUDSK�����DUH PRUH�VWULFWO\�GHILQHG�WKDQ�WKRVH�IRU�LQDFWLYDWLRQ�RI�EDFWHULD�DQG�WKHUHIRUH�WKH�IRUPHU�ZLOOGHWHUPLQH�WKH�H[DFW�SURFHVV�LQ�WHUPV�RI�WKH�WLPH�WHPSHUDWXUH�FRQFHQWUDWLRQ�FRPELQDWLRQ�7KH� YDOLGDWLRQ� RI� WKH� SURFHVV� LQ� WHUPV� RI� WKH� SK\VLFDO� DQG� FKHPLFDO� SDUDPHWHUV� �VHH� ����QHHGV�WR�EH�SHUIRUPHG�EHIRUH�LQDFWLYDWLRQ�VWXGLHV�FDQ�EH�VXFFHVVIXOO\�H[HFXWHG�7KH�PDLQ�HOHPHQWV�RI�YDOLGDWLRQ�DUH�WKH�WHVWLQJ�WHFKQLTXH��LQFOXGLQJ�VDPSOLQJ���SHUIRUPDQFHTXDOLILFDWLRQ� DQG� WKH� VHOHFWLRQ� �DQG� LPSOHPHQWDWLRQ�� RI� FRQWUROV� GXULQJ� URXWLQH� SURFHVVLQJ�7KHVH�HOHPHQWV�DUH�GHVFULEHG�LQ�PRUH�GHWDLO�LQ�WKH�IROORZLQJ�SDUDJUDSKV��+RZHYHU��D�GHWDLOHGYDOLGDWLRQ�SODQ�VKRXOG�EH�EDVHG�RQ�(1�������LQFOXGLQJ��������DQG���������DQG�,62������DQG UHTXLUHV�WKH�LQSXW�RI�D�EDFWHULRORJLVW�

������ 7KH�WHVW�V\VWHP��� ,W�VKRXOG�EH�DVVHVVHG�WKDW�WKH�SURGXFW�IRU�WHVWLQJ��VDPSOLQJ��UHSUHVHQWV�WKH�ZKROH�SURGXFW�H�J� E\� WHVWLQJ�PXOWLSOH� VDPSOHV� IURP� WKH� ZKROH� SURGXFW� GLUHFWO\� DIWHU� KDUYHVWLQJ�� 7KHZKROH�SURGXFW�FDQ�EH�DSSUHFLDWHG�DV�WKH�FRQWHQWV�RI�WKH�ILQDO�FRQWDLQHU���� ,W�VKRXOG�EH�DVVHVVHG�WKDW�WKH�LQDFWLYDWLRQ�RI�JO\FHURO�E\�LPPHUVLRQ�RI�WKH�VNLQ�VDPSOH�LQEURWK� �DW� D� ������ YROXPH� UDWLR� RI� VNLQ�EURWK�� LV� HIIHFWLYH�� 7KLV� PD\� EH� HYDOXDWHG� E\FRPSDULVRQ�RI�FXOWXUH�UHVXOWV�RI�FRQWDPLQDWHG�VNLQ�ZLWK�DQG�ZLWKRXW�DGKHUHQW�JO\FHURO���� 7KH� FXOWXULQJ� PHGLD� VKRXOG� EH� VHOHFWHG� DIWHU� FRQVLGHUDWLRQ� RI� WKH� H[SHFWHG� PLFUR�RUJDQLVPV��7KLV�UHTXLUHV�WKH�DVVHVVPHQW�RI�WKH�ELREXUGHQ�GLUHFWO\�DIWHU�KDUYHVWLQJ��EHIRUHWKH VWDUW�RI�WKH�SUHVHUYDWLRQ�SURFHGXUH���� 7KH�DGHTXDF\�RI�WKH�WHFKQLTXH�WR�HQXPHUDWH�PLFUR�RUJDQLVPV�VKRXOG�EH�GHWHUPLQHG�

������ 3HUIRUPDQFH�TXDOLILFDWLRQ3HUIRUPDQFH�TXDOLILFDWLRQ�LV�GHVFULEHG�LQ�GHWDLO� LQ�&ODXVH�����RI� ,62��������PDLQ�HOHPHQWVDUH���� 7KH�OHWKDO�DFWLYLW\�RI�WKH�SURFHVV�VKRXOG�EH�GHPRQVWUDWHG�DJDLQVW�D�UHSUHVHQWDWLYH�UDQJH�RIPLFUR�RUJDQLVPV�� RQ� VNLQ�� E\� FRQVWUXFWLRQ� RI� ORJ�VXUYLYDO� FXUYHV� �PLQLPXP� �� SRLQWV��FRYHULQJ�DW� OHDVW�D� WKRXVDQGIROG�UHGXFWLRQ� LQ�QXPEHUV��7KH�³QRUPDO´�PLFURELDO� IORUD�RQVNLQ PD\�SRVH�SUREOHPV�LQ�WKLV�H[SHULPHQW��6NLQ�PD\�EH�VXIILFLHQWO\�GHFRQWDPLQDWHG�E\H�J� LPPHUVLRQ�LQ�FKORUKH[LGLQH���� 7KH� VHOHFWLRQ� RI� PLFUR�RUJDQLVPV� LV� EDVHG� RQ� VFUHHQLQJ� IRU� PLFUR�RUJDQLVPV� WKDW� DUHUHVLVWDQW� WR� WKH� SURFHVV� �VHH� DOVR� WDEOH�$�� RI� ,62� �������� H�J�� E\� VDPSOLQJ� EHIRUH� WKHSURFHVV�KDV�HQGHG���� $ PLQLPXP�UHTXLUHPHQW�LV�WKH�HYDOXDWLRQ�RI�WKH�IXOO�SURFHVV��EHJLQQLQJ�DW�KDUYHVWLQJ�DQGHQGLQJ DW�ILQDO�SDFNDJLQJ��RU�DW�D�GHILQHG�SHULRG�IROORZLQJ�SDFNDJLQJ��7KLV�VWUDWHJ\�ZLOOHYDOXDWH�WKH�FRPELQHG�HIIHFWV�RI�GLVLQIHFWLRQ��DQWLELRWLF�LQFXEDWLRQ�DQG�VWHSZLVH�JO\FHUROLQFXEDWLRQ��,I�PRUH�WLPH�DQG�UHVRXUFHV�DUH�DYDLODEOH��WKH�HIIHFW�RI�HDFK�VWHS��H[SRVXUH�WRGLVLQIHFWDQWV��DQWLELRWLFV��JO\FHURO��FDQ�EH�HYDOXDWHG��\LHOGLQJ�PRUH�LQIRUPDWLRQ�WR�FKRRVHD WLPH�WHPSHUDWXUH�FRQFHQWUDWLRQ�FRPELQDWLRQ���� 7KH�LQDFWLYDWLRQ�RI�PLFUR�RUJDQLVPV�IURP�WKH�SUH�SURFHVVLQJ�FRXQW�DV�WKH\�DUH�LQGXFHG�WRJURZ�RQWR�WKH�WLVVXH�VKDOO�EH�DVVHVVHG���� $ YDOLGDWLRQ�UHSRUW�VKDOO�EH�ZULWWHQ�� LQFOXGLQJ� IXOO�GHVFULSWLRQ�RI�SK\VLFDO� DQG�FKHPLFDOFKDUDFWHULVDWLRQ� �YDOXHV� DQG� WROHUDQFHV�� H�J�� YROXPH�VXUIDFH� DUHD� RI� VNLQ� SLHFHV� SHUYROXPH�RI�JO\FHURO��RI�FULWLFDO�YDULDEOHV�RI�WKH�SURFHVV�
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������ 5RXWLQH�FRQWUROV7KH� (6%� 6WDQGDUG� RSHUDWLQJ� SURFHGXUHV� VKRXOG� EH� UHYLVHG� �� HYDOXDWHG� DJDLQVW�� RU� QHZO\HVWDEOLVKHG�FRQIRUPLQJ�WR�FODXVH���DQG���RI�,62��������7KH\�VKRXOG�LQFOXGH���� %LREXUGHQ�HVWLPDWLRQ�DW�UHJXODU�LQWHUYDOV��LQ�RUGHU�WR�GHWHFW�FKDQJHV�LQ�WKH�SRSXODWLRQ�RIPLFUR�RUJDQLVPV�RQ�GRQRU�VNLQ���� 5HFRUGLQJ�RI�FULWLFDO�SURFHVV�YDULDEOHV�IRU�HDFK�EDWFK���� )RU� HDFK� EDWFK� VXEMHFWHG� WR� WKH� SURFHVV�� WKH� DEVHQFH� RI� PLFUR�RUJDQLVPV� VKRXOG� EHDVVHVVHG�LQ�WKH�JO\FHURO�VROXWLRQ�DQG�LQ�UHSUHVHQWDWLYH�SLHFHV�RI�VNLQ���� )RU�HDFK�EDWFK��D�SRUWLRQ�RI�WKH�JO\FHURO�VKRXOG�EH�FKDOOHQJHG�XQGHU�WKH�VDPH�FRQGLWLRQVDV WKH�EDWFK�E\�SURFHVVLQJ�D�SLHFH�RI�VNLQ��ZKLFK�LV�LQRFXODWHG�ZLWK�DW�OHDVW���� RUJDQLVPVZLWK�D�NQRZQ�KLJK�UHVLVWDQFH�WR�WKH�SURFHVV��7KLV�ZRXOG�UHTXLUH�WKH�LQWURGXFWLRQ�RI� WHVWRUJDQLVPV� LQWR� WKH�PDQXIDFWXULQJ� HQYLURQPHQW��7KLV�PD\� QRW� EH� DFFHSWDEOH� LQ� YLHZ� RI*03�,62�����TXDOLW\�V\VWHP�UHTXLUHPHQWV�
�$Q�DOWHUQDWLYH�DSSURDFK�LV�WKH�GHWHUPLQDWLRQ�RI�WKH�FRQFHQWUDWLRQ�RI�JO\FHURO�RI�D�VDPSOHWDNHQ DW�WKH�HQG�RI�WKH�SURFHVV�IRU�HDFK�EDWFK��+RZHYHU��LW�LV�WKHQ�UHTXLUHG�WR����DVVHVV�WKHUHODWLRQ EHWZHHQ�WKH�FKHPLFDO�FRPSRVLWLRQ�RI�WKH�JO\FHURO�VROXWLRQ��DQG�LWV�PLFURELFLGDODFWLYLW\��DQG����WR�YDOLGDWH�WKH�GHFRQWDPLQDWLQJ�HIIHFW��DVVHVVHG�E\�WKH�DERYH�PHQWLRQHGPHWKRG��WR�EH�VXFFHVVIXO�IRU�DW�OHDVW����EDWFKHV��� 7KH�GRFXPHQWHG�UHVXOWV�IURP�WKH�DERYH�PHQWLRQHG�WHVWV�LQ�WKH�DERYH�PHQWLRQHG�SRLQWV��WR ��VKRXOG�IRUP�SDUW�RI�WKH�HYLGHQFH�SHUPLWWLQJ�UHOHDVH�RI�VNLQ�DV�EDFWHULRORJLFDOO\�VDIH�

���� 9LUXVHV���SURSRVHG�DGGLWLRQDO�VWXGLHV
������ 3URFHVV�GHILQLWLRQ$V�D�PLQLPXP�UHTXLUHPHQW�VDPSOHV�KDYH� WR�EH�VSLNHG�ZLWK� WKH�VHOHFWHG�YLUXVHV� �VHH�������EHIRUH� WKH� VWDUW�RI� WKH�RYHUDOO� JO\FHUROLVDWLRQ�SURFHVV� �QRW�EHIRUH� HDFK� VWHS�RI� WKH�SURFHVV��7KLV�PHDQV� WKH�YDOLGDWLRQ�RI� WKH�DFWXDO�SURFHVV�ZLWK� WKH� ULVN� WKDW� WKH�FRQFOXVLRQ�DW� WKH� HQGZLOO� EH� WKDW� YLUDO� LQDFWLYDWLRQ� LV� QRW� VXIILFLHQW� IRU� WKH� SURFHVV� DV� LW� LV�� ZKLOH� WKHUH� DUH� QRDGGLWLRQDO� GDWD� DYDLODEOH� WKDW� FRXOG� LQGLFDWH� ZKLFK� FKDQJHV� VKRXOG� EH�PDGH� WR� RQH� RI� WKHSURFHVV�VWHSV�LQ�RUGHU�WR�PHHW�WKH�GHPDQGV�IRU�YLUXV�LQDFWLYDWLRQ��,Q�WKLV�FDVH�WKH�SURFHVV�WRZKLFK� VDPSOHV� DUH� VXEMHFWHG� VKRXOG� IROORZ� WKH� H[DFW� (6%� SURWRFRO� �XVLQJ� ZRUVW� FDVHDVVXPSWLRQV��ZLWK�UHJDUG�WR�WKH�GLIIHUHQW�WLPH�WHPSHUDWXUH�FRQFHQWUDWLRQ�FRPELQDWLRQV��7KLVFDQ EH� HLWKHU� WKH� FXUUHQW� SURWRFRO� RU� WKH� SURWRFRO� DIWHU� DGDSWDWLRQ� DFFRUGLQJ� WR� WKHFRQVLGHUDWLRQV�LQ������7KLV�PHDQV�WKHUH�DUH�DW�OHDVW�IRXU�SRVVLELOLWLHV�$��%��&��'�
$ VWHS��� ��KRXUV�LQ�����JO\FHURO�DW�URRP�WHPSHUDWXUH

VWHS��� ��KRXUV�LQ�����JO\FHURO�DW����&
VWHS��� ��KRXUV�LQ�����JO\FHURO�DW����&% VWHS��� ��KRXUV�LQ�����JO\FHURO�DW�URRP�WHPSHUDWXUH
VWHS��� ��KRXUV�LQ�����JO\FHURO�DW����&
VWHS��� ��KRXUV�LQ�����JO\FHURO�DW����&&� VWHS��� ��KRXUV�LQ�����JO\FHURO�DW�URRP�WHPSHUDWXUH
VWHS��� [�KRXUV�LQ�����JO\FHURO�DW����&
VWHS��� \�KRXUV�LQ�����JO\FHURO�DW����&
VWHS��� ]�KRXUV�LQ�����JO\FHURO�DW����&'� VWHS��� ��KRXUV�LQ�����JO\FHURO�DW�URRP�WHPSHUDWXUH
VWHS��� [�KRXUV�LQ�����JO\FHURO�DW����&
VWHS��� \�KRXUV�LQ�����JO\FHURO�DW����&
VWHS��� ]�KRXUV�LQ�����JO\FHURO�DW����&

� [�\�]�WR�EH�GHWHUPLQHG�E\�(6%
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$IWHU� HDFK� RI� WKH� VWHSV� WKH� UHVLGXDO� LQIHFWLYLW\� VKDOO� EH� DVVD\HG�� 6LQFH� WKH� SRVVLEOHLQDFWLYDWLRQ� REWDLQHG� LQ� WKH� GLIIHUHQW� VWHSV� LV� EDVHG� RQ� WKH� VDPH�PHFKDQLVP�� WKH� UHGXFWLRQIDFWRUV� IRU� WKH� WKUHH� VWHSV� FDQQRW� EH� DGGHG�� +RZHYHU�� HYDOXDWLRQ� RI� WKH� LQGLYLGXDO� VWHSVVHSDUDWHO\� DQG�GXULQJ� DQ� H[WHQGHG�SHULRG�RI� WLPH� JLYHV� WKH� DGYDQWDJH� WKDW� LW� LV� SRVVLEOH� WRPDNH�D�UHOLDEOH�HVWLPDWH�RI�ZKLFK�FRQGLWLRQV�DUH�UHTXLUHG�IRU�DQ�RSWLPDO�YLUXV�LQDFWLYDWLRQ�

������ 7HVW�V\VWHP,W�LV�SURSRVHG�WR�SHUIRUP�DGGLWLRQDO�LQDFWLYDWLRQ�VWXGLHV�IROORZLQJ�WKH�PHWKRGRORJ\�DV�XVHG�LQWKH�+,9�VWXG\�WKDW�ZDV�SHUIRUPHG�LQ�$XVWUDOLD��7KHLU�FKRLFH�WR�DVVHVV�WKH�LQDFWLYDWLRQ�RI�ERWKH[WUDFHOOXODU� DQG� LQWUDFHOOXODU� YLUXV�� DV� ZHOO� DV� RI� YLUXV� LQVLGH� LQIHFWHG� VNLQ� WLVVXH� \LHOGVFRPSOHWH LQIRUPDWLRQ�DQG�FDQ�EH�FRQVLGHUHG�WKRURXJK�DQG�HOHJDQW��7KLV�LV�WKHUHIRUH�DOVR�WKHPRVW IDYRXUDEOH� RSWLRQ� IRU� IXWXUH� VWXGLHV�� ,Q� WKH� VWDQGDUG�� KRZHYHU�� WKLV� LV� QRW� UHTXLUHG�� DSHUPLVVLYH�FHOO�PRGHO�LV�DFFHSWDEOH��,I�WKLV�DSSURDFK�LV�FKRVHQ��WKH�QXPEHU�RI�H[SHULPHQWV�WREH�FRQGXFWHG�ZLOO�REYLRXVO\�EH�UHGXFHG�VLJQLILFDQWO\�
1%� 7KH�+,9�VWXG\�KDV�VKRZQ�WKDW�YLUXV�LQVLGH�VNLQ�WLVVXH�LV�PRUH�GLIILFXOW�WR�LQDFWLYDWH�IRU� RSWLPXP� VHFXULW\�� DQG� LI� SUDFWLFDOO\� IHDVLEOH�� LW� LV� UHFRPPHQGHG� WR� LQFOXGH� WKLVRSWLRQ�� $W� WKLV� PRPHQW� LW� LV� QRW� SRVVLEOH� WR� SUHGLFW� UHTXLUHPHQWV� RQ� WKLV� DVSHFW� LQIXWXUH�OHJLVODWLRQ�IRU�KXPDQ�WLVVXHV�
7KH� DGGLWLRQDO� VWXGLHV� VKRXOG� EH� SHUIRUPHG� ZLWK� D� GHILQHG� VHW� RI� YLUXVHV�� )RU� YDOLGDWLRQSXUSRVHV�WKH�IROORZLQJ�JXLGDQFH�VKRXOG�EH�WDNHQ�LQ�VHOHFWLQJ�WKLV�VHW�RI�YLUXVHV�
� ZKHQHYHU�SRVVLEOH��D�UHOHYDQW�YLUXV�VKRXOG�EH�FKRVHQ� LI�PRGHO�YLUXVHV�DUH�FKRVHQ��WKH\�VKRXOG�� UHSUHVHQW�WKH�UHOHYDQW�YLUXVHV�DV�PXFK�DV�SRVVLEOH� VSDQ�D�ZLGH�UDQJH�RI�SK\VLFR�FKHPLFDO�FKDUDFWHULVWLFV
2EYLRXVO\��WKH�PRVW�UHOHYDQW�YLUXV�LV�+,9��,W�KDV�DOUHDG\�EHHQ�VKRZQ�WKDW�VWXGLHV�ZLWK�+,9YLUXVHV� DUH� SRVVLEOH�� ,I� WKH� (6%� SURFHVV� LV� QRW� DGDSWHG� DFFRUGLQJ� WR� &RQVLGHUDWLRQ� �� �VHH�������+,9�VKRXOG�EH�LQFOXGHG�LQ�WKH�VHW�RI�YLUXVHV��7KH�TXHVWLRQ�ZKHWKHU�D�PRGHO�YLUXV�FRXOGEH�FKRVHQ�IRU�+,9�LV�FRQWURYHUVLDO��)RU�PHGLFDO�GHYLFHV�PDQXIDFWXUHG�XWLOL]LQJ�DQLPDO�WLVVXHVWKLV�LV�DOORZHG�DQG�IRU�KXPDQ�SODVPD�GHULYHG�SKDUPDFHXWLFDO�SURGXFWV�LW�LV�QRW�DOORZHG��)RUKXPDQ�WLVVXHV�QR�VSHFLILF�UHJXODWLRQ�H[LVWV�DW�WKH�PRPHQW�
7KH� VHFRQG� UHOHYDQW� YLUXV� LV� &09�� ZKLFK� KDV� EHHQ� UHSRUWHG� WR� EH� WUDQVPLVVLEOH� E\� VNLQWUDQVSODQWDWLRQ��,W�LV�DOVR�HVWLPDWHG�WKDW�WKH�PDMRULW\�RI�WKH�GRQRUV�PD\�EH�LQIHFWHG�ZLWK�WKLVYLUXV��&09� LV� RQH� RI� WKH� KHUSHV� YLUXVHV�� ,W� LV� WKXV� DGYLVDEOH� WR� LQFOXGH� RQH� RI� WKH� KHUSHVYLUXVHV�LQ�WKH�LQDFWLYDWLRQ�VWXGLHV�
2WKHU� SRWHQWLDOO\� UHOHYDQW� YLUXVHV� LQFOXGH�+%9� DQG�+&9�� 7KHVH� YLUXVHV� DUH� NQRZQ� WR� EHWUDQVPLVVLEOH�E\�H�J��SXQFWXUH�DFFLGHQWV��DQG�DOVR�E\�WUDQVSODQWDWLRQ�RI�RUJDQV��WUDQVPLVVLRQE\� VNLQ� WUDQVSODQWDWLRQ� QRW� \HW� UHSRUWHG��� 6LQFH� +%9� �ZKLFK� LV� PRUH� UHVLVWDQW� WKDQ� +,9�FDQQRW EH�FXOWXUHG��DQRWKHU�HQYHORSHG�'1$�YLUXV�VKRXOG�EH�XVHG��1R�VSHFLILF�PRGHO�YLUXV�IRU+%9�LV�NQRZQ�
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$GGLWLRQDOO\��D�VHW�RI�PRGHO�YLUXVHV�VKRXOG�EH�VHOHFWHG��H�J��XVLQJ�7DEOH�&�IURP�$QQH[�&�RI(1���������VHH�$SSHQGL[�����$Q�H[DPSOH�RI�D�SRVVLEOH�VHW�RI�YLUXVHV�LV�WKH�IROORZLQJ�
$JHQW JHQRPH (QYHORSHG UHVLVWDQFH�SK\V�FKHP� FRPPHQWV
+XPDQ�LPPXQR�GHILFLHQF\�YLUXV��+,9� 51$ \HV ORZ
3ROLRYLUXV 51$ 1R PHGLXP
%RYLQH�YLUDO�GLDUUKRHDYLUXV��%9'9� 51$ <HV ORZ PRGHO�IRU�+&9
3DUYRYLUXV '1$ 1R Y��KLJK
3VHXGRUDELHV�YLUXV '1$ <HV PHGLXP PRGHO�IRU�+69�&09
$V�LV�REYLRXV�IURP�WKH�DERYH�WDEOH��WKLV�VHW�RI�PRGHO�YLUXVHV�KDV�EHHQ�VHOHFWHG�LQ�VXFK�D�ZD\�WKDW�LW�FRQWDLQV�DQ�HQYHORSHG�DQG�D�QRQ�HQYHORSHG�51$�YLUXV��DV�ZHOO�DV�DQ�HQYHORSHG�DQG�DQRQ�HQYHORSHG�'1$�YLUXV��)XUWKHU�� WKH\�VSDQ�D� UDQJH�RI�SK\VLFR�FKHPLFDO�SURSHUWLHV� IURPORZ�WR�YHU\�KLJK��)LQDOO\��WKH�VHW�FRQWDLQV�PRGHO�YLUXVHV�IRU�&09�DQG�+&9��ZKLFK�PLJKW�EHFRQVLGHUHG�UHOHYDQW�YLUXVHV��MXGJLQJ�IURP�WKH�IDFW�WKDW�VHURORJ\�VFUHHQLQJ�IRU�WKHVH�YLUXVHV�LVSHUIRUPHG� RQ� SURVSHFWLYH� VNLQ� GRQRUV��2WKHU� YLUXVHV� FDQ� EH� XVHG� LQVWHDG� RI� WKH� H[DPSOHVDERYH��SURYLGHG�WKDW�WKH�FRPELQDWLRQ�RI�YLUXVHV�VWLOO�PHHWV�WKH�LQGLFDWHG�UHTXLUHPHQWV�
7KH�GHWDLOHG�GHVLJQ�RI�YLURORJLFDO�WHVWLQJ��LQFOXGLQJ�H�J��WKH�LGHQWLILFDWLRQ�RI�SHUPLVVLYH�FHOOPRGHOV DQG� LQIHFWLYLW\� DVVD\V�� VKRXOG�EH� FDUULHG�RXW� LQ� FORVH� FRRSHUDWLRQ�ZLWK� D� YLURORJLVW�6SHFLILF�YLURORJLFDO�H[SHUWLVH�LV�DEVROXWHO\�UHTXLUHG�IRU�WKH�GHVLJQ�RI�WKDW�SDUW�RI�WKH�VWXG\��,WLV�DGYLVHG�WR�VWDUW�WKH�YDOLGDWLRQ�VWXGLHV�ZLWK�D�SLORW�GXULQJ�ZKLFK�DOO�WKH�H[SHULPHQWDO�GHWDLOVRI�WKH�VWXGLHV�DUH�HYDOXDWHG�DQG�GHVLJQHG��$IWHU�WKLV�SLORW�LW�ZRXOG�DOVR�EH�SRVVLEOH�WR�PDNH�DQDFFXUDWH� HVWLPDWH� RI� WKH� UHTXLUHG� EXGJHW� IRU� VXFK� D� VWXG\�� $W� WKDW� SRLQW� D� GHFLVLRQ� SRLQW�JR�QR�JR��FDQ�EH�VHW�
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$FNQRZOHGJHPHQWV
7KH�DXWKRUV�ZRXOG�OLNH�WR�WKDQN�WKH�IROORZLQJ�SHUVRQV�IRU�WKHLU�YDOXDEOH�FRQWULEXWLRQV�WR�DQGFULWLFDO�FRPPHQWV�RQ�WKLV�UHSRUW��GU��-�6��GX�3RQW��'XWFK�%XUQV�)RXQGDWLRQ���GUV��-��YDQ�%DDUH�(XUR� 6NLQ� %DQN��� GU�� 0�-�� +RHNVWUD� �5HG� &URVV� +RVSLWDO��� GU�� (�(�-�� /LJWYRHW� �5HJLRQDOODERUDWRU\�IRU�SXEOLF�KHDOWK�+DDUOHP���GU��7��.LPPDQ��5,90���GU��%��YDQ�.OLQJHUHQ��5,90��GU��0��/DPEHUW��5,90��
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5HIHUHQFHV
�� +RHNVWUD�0-��.UHLV�5:��GX�3RQW�-6��+LVWRU\�RI�WKH�(XUR�6NLQ�%DQN��WKH�LQQRYDWLRQ�RISUHVHUYDWLRQ�WHFKQRORJLHV��%XUQV���������6XSSO���6������� 5LFKWHUV�&'��+RHNVWUD�0-��%DDUH�-�YDQ��3RQW�-6�GX��.DPSHUGLMN�(:$��0RUSKRORJ\�RIJO\FHURO�SUHVHUYHG�KXPDQ�FDGDYHU�VNLQ��%XUQV�������������������� 5LFKWHUV� &'�� +RHNVWUD� 0-�� %DDUH� -� YDQ�� 3RQW� -6� GX�� .DPSHUGLMN� (:$�,PPXQRJHQLFLW\� RI� JO\FHURO�SUHVHUYHG� KXPDQ� FDGDYHU� VNLQ� LQ� YLWUR�� -�� %XUQ� &DUH5HKDE���������������������� .UHLV� 5:��9ORHPDQV�$)�� +RHNVWUD�0-��0DFNLH� '3�� +HUPDQV� 53�� 7KH� XVH� RI� QRQ�YLDEOH� JO\FHURO�SUHVHUYHG� FDGDYHU� VNLQ� FRPELQHG�ZLWK�ZLGHO\� H[SDQGHG� DXWRJUDIWV� LQWKH WUHDWPHQW�RI�H[WHQVLYH�WKLUG�GHJUHH�EXUQV��-�7UDXPD������������������� 0RQDIR�::�� 7DQGRQ� 61�� %UDGOH\� 5(�� &RQGLFW� &�� %DFWHULDO� FRQWDPLQDWLRQ� RI� VNLQXVHG�DV�D�ELRORJLFDO�GUHVVLQJ��$�SRWHQWLDO�KD]DUG��-$0$����������������������� (DVWOXQG� 7�� ,QIHFWLRXV� GLVHDVH� WUDQVPLVVLRQ� WKURXJK� FHOO�� WLVVXH�� DQG� RUJDQWUDQVSODQWDWLRQ�� UHGXFLQJ� WKH� ULVN� WKURXJK� GRQRU� VHOHFWLRQ�� &HOO� 7UDQVSODQW������������������� +DUWPDQQ�$$��7KH�LQIOXHQFH�RI�YDULRXV�IDFWRUV�RQ�WKH�KXPDQ�UHVLGHQW�VNLQ�IORUD��6HPLQ'HUPDWRO������������������� &KHYDOLHU� -�� &UHPLHX[� $�� &RPSDUDWLYH� VWXG\� RQ� WKH� DQWLPLFURELDO� HIIHFWV� RI+H[RPHGLQH�DQG�%HWDGLQH�RQ�WKH�KXPDQ�VNLQ�IORUD��-�$SSO�%DFWHULRO�������������������� 0D\�65��5REHUWV�'3��'H&OHPHQW�)$��6WLOO�-0��-U��5HGXFHG�EDFWHULD�RQ�WUDQVSODQWDEOHDOORJUDIW� VNLQ� DIWHU� SUHSDUDWLRQ� ZLWK� FKORUKH[LGLQH� JOXFRQDWH�� SRYLGRQH�LRGLQH�� DQGLVRSURSDQRO��-�%XUQ�&DUH�5HKDELO��������������������� 0D\� 65��:DLQZULJKW� -)�� 'H&OHPHQW� )$�� 7KH� UROH� RI� VDPSOLQJ� LQ� WKH� GHWHFWLRQ� RIPLFURELDO� FRQWDPLQDWLRQ� RQ� FDGDYHULF� DOORJUDIW� VNLQ� XVHG� DV� D� ELRORJLFDO� ZRXQGGUHVVLQJ��%XUQV�,QFO�7KHUP�,QM��������������������� %DDUH� -� YDQ�� /LJWYRHW�((��0LGGHONRRS�(��0LFURELRORJLFDO� HYDOXDWLRQ� RI� JO\FHUROL]HGFDGDYHULF�GRQRU�VNLQ��7UDQVSODQWDWLRQ�������������������

/LVW�RI�UHYLHZHG�GRFXPHQWV�
(6%�4XDOLW\�0DQXDO����MDQ������352���Y�������Y��.+%���Y�������Y��:(5.���Y�������Y��
6WUHHNODE�YRRU�GH�9RONVJH]RQGKHLG��+DDUOHP3URWRFRO�%DFWHULRORJLVFKH�VFUHHQLQJ�+XLGEDQN�����PHL������
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$SSHQGL[�� 6XPPDU\�RI�3URFHGXUHV�RI�WKH�(XUR�6NLQ%DQN
6RXUFLQJ�7KH� VNLQ� WKDW� ZLOO� EH� SURFHVVHG� LV� GRQDWHG� E\� GHFHDVHG� KXPDQ� VXEMHFWV� �GRQRUV��� 7KHSURFHGXUH�VWDUWV�ZLWK�WKH�LGHQWLILFDWLRQ�RI�D�SRWHQWLDO�GRQRU�E\�D�PHGLFDO�GRFWRU��ZKR�LQIRUPVWKH�FHQWUDO�UHJLVWU\�LQ�WKH�1HWKHUODQGV��L�H��WKH�1HGHUODQGVH�7UDQVSODQWDWLH�6WLFKWLQJ��176��RU'XWFK�7UDQVSODQWDWLRQ�)RXQGDWLRQ��7KH�176� FKHFNV� WKH� SUHVHQFH� LQ� WKHLU� UHJLVWU\� RI� D� SUHYLRXVO\� IRUPXODWHG� FRQVHQW� RI� WKLVSRWHQWLDO� GRQRU�� ,I� WKLV� LV� QRW� DYDLODEOH� IURP� WKH� UHJLVWU\�� WKH�0'� VKDOO� DVN� SHUPLVVLRQ� IRUGRQDWLRQ�IURP�WKH�QH[W�RI�NLQ��:KHQ�SHUPLVVLRQ� LV�JUDQWHG�� UHYLHZ�RI� WKH� VXLWDELOLW\�RI� WKHSRWHQWLDO�GRQRU� LV�JXLGHG�E\� D�SUHIRUPXODWHG�TXHVWLRQQDLUH��7KH� LWHPV�RQ� WKH�TXHVWLRQQDLUH�(6%� .+%� ��Y���� UHODWH� WR� WKH� JHQHUDO� VWDWXV� RI� KHDOWK�� PHGLFDO� KLVWRU\� DQG� SK\VLFDOH[DPLQDWLRQ��6HURORJLFDO�VFUHHQLQJ�LV�SDUW�RI�WKH�VHOHFWLRQ�SURFHGXUH�DQG�FRQVLVWV�RI�73+$�9'5/��+%V$J��+&9�DE��+,9�����DE��+7/9���DE�
&ROOHFWLRQ�:KHQ�WKH�GRQRU�KDV�SDVVHG�WKH�KHDOWK�VWDWXV�UHYLHZ��D�WHDP�RI�WKH�EDQN�ZLOO�JR�WR�WKH�GRQRU�LQ KRVSLWDO� RU� DW� KRPH��� UH�H[DPLQHV� WKH� GRQRU� DQG� GHFLGHV� ZKHUH� WR� UHPRYH� VNLQ�� 7KHUHPRYDO SURFHGXUHV� KDYH� EHHQ� VWDQGDUGLVHG�� %\� XVLQJ� DVHSWLF� SURFHGXUHV� �GLVLQIHFWLRQ�FRYHULQJ� RI� GRQRU�� VWHULOH� LQVWUXPHQWV�� VXUJLFDO� GUHVV�� VNLQ� LV� UHPRYHG�� 'RQRU� SUHSDUDWLRQLQFOXGHV� GLVLQIHFWLRQ� ZLWK� SRYLGRQH� LRGLQH� VFUXE�� IROORZHG� E\� FKORUKH[LGLQH� GLJOXFRQDWH�����LQ�LVRSURSDQRORO������7KH�GRQDWHG�VNLQ�LV�DFFHSWDEOH�LI�WKH�WKLFNQHVV�LV�����������PP�7KH�PLQLPDO�VL]H� WKDW� LV�DFFHSWDEOH� LV�DERXW��[�����FP��DQ�DYHUDJH�SLHFH�RI� VNLQ�PHDVXUHV�[���FP��+DUYHVWLQJ�LV�SHUIRUPHG�ZLWKLQ����KRXUV�DIWHU�GHDWK�LI�WKH�GRQRU�LV�FRROHG�ZLWKLQ��KRXUV�DIWHU�GHDWK�� ,I� WKHVH�FRROLQJ�UHTXLUHPHQWV�KDYH�QRW�EHHQ�PHW��KDUYHVWLQJ�LV�SHUIRUPHGZLWKLQ����KRXUV�DIWHU�GHDWK�
7UDQVSRUW�6WHS��� 6NLQ�LV�LPPHUVHG�LQ�JO\FHURO�����ZLWK�1D&O��������7KH�FRQWDLQHUV�DUH�WUDQVSRUWHG�DWURRP WHPSHUDWXUH�WR�WKH�EDQN��7KH�WLPH�EHWZHHQ�KDUYHVWLQJ�DQG�WKH�QH[W�VWHS�LQ�SUHSDUDWLRQLV�UHIHUUHG�WR�DV�WKH�ILUVW�JO\FHUROLVDWLRQ�WLPH�DQG�KDV�DQ�DYHUDJH�GXUDWLRQ�RI�����K��UDQJH�������>GH%D��@��6LQFH������WKLV� LQWHUYDO�KDV�EHHQ�VWDWHG�DV�DW� OHDVW���KRXUV�>Y%D��@��ZKLOH� LQGDLO\�SUDFWLFH�LW�LV�ZLWKLQ����KRXUV�>SHUV��FRPP�@�
3URFHVVLQJ�DW�WKH�%DQN�6WHS� �� 7KH� TXDOLW\� RI� WKH� GRQDWHG� VNLQ� LV� UHYLHZHG� �PHFKDQLFDO� GDPDJH�� WKLFNQHVV� DQGGLPHQVLRQV��DQG�DFFHSWHG�VDPSOHV�DUH�WUDQVIHUUHG�WR�D�VWHULOH�SODVWLF�EDJ�FRQWDLQLQJ�JO\FHURO����LQ�1D&O�������FRQWDLQLQJ���J�VWUHSWRP\FLQ�VXOSKDWH�DQG���� ,8�RI�VRGLXP�SHQLFLOOLQ�*LQ D�WRWDO�YROXPH�RI���OLWUH��7KH�EDJ�LV�SODFHG�RQ�D�UHYROYLQJ�VKDNHU�IRU���KRXUV�DW����&��7KLVVWDJH LV�FDOOHG�WKH�VHFRQG�JO\FHUROLVDWLRQ�WLPH�DQG�HTXDOV�DQ�DYHUDJH�����K��UDQJH��������$WWKH HQG�RI� WKLV� VWDJH�� HLWKHU� WKH� VNLQ� LV� OHIW� LQ� WKH� ���� JO\FHURO� XQWLO� IXUWKHU� SURFHVVLQJ� DWURRP WHPSHUDWXUH��UHVXOWLQJ�LQ�D�VORZ�UHGXFWLRQ�RI�WKH�WHPSHUDWXUH���RU�LW�LV�GLUHFWO\�WDNHQ�WRWKH QH[W�SURFHVVLQJ�VWHS��7KLV�GHFLVLRQ�GHSHQGV�RQ�WKH�WLPH�RI�GD\�6WHS��� 6XEVHTXHQWO\��WKH�VNLQ�LV�SODFHG�LQ�D�SODVWLF�EDJ�FRQWDLQLQJ�JO\FHURO�����IRU���KRXUVDW ���&�RQ�D�UHYROYLQJ�VKDNHU��7KHUHDIWHU��WKH�EDJ�LV�SXW�LQ�TXDUDQWLQH�DW���&�DQG�VWRUHG�IRUDERXW ��ZHHNV��,Q�GDLO\�SUDFWLFH��WKH�VNLQ�KDV�UHDFKHG�WKLV�TXDUDQWLQH�SKDVH�ZLWKLQ����KRXUVDIWHU�FROOHFWLRQ�
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6WRUDJH�6WHS��� )LQDOO\��IURP�WKRVH�GRQRUV�WKDW�KDYH�SDVVHG�WKH�VHURORJLFDO�VFUHHQLQJ��WKH�VNLQ�VWULSVDUH WULPPHG��PHDVXUHG� DQG� WUDQVIHUUHG� WR�SDFNLQJ�FRQWDLQHUV�ZLWK�����JO\FHURO��ZKLFK� DUHVWRUHG�DW�D�WHPSHUDWXUH�RI���&�DZDLWLQJ�WKH�UHVXOWV�RI�EDFWHULRORJLFDO�VFUHHQLQJ��$�VHOHFWLRQ�RIWKH�UHPQDQWV�RI� WULPPHG�VNLQ�IURP�D�VLQJOH�GRQRU�LV�SXW� LQ���VHSDUDWH�FRQWDLQHUV�ZLWK����JO\FHURO�IRU�EDFWHULRORJLFDO�WHVWLQJ��7KH�ILQDO�SDFNDJH�FRQWDLQV�PD[LPDO�����FP� VNLQ�
7UDQVSRUW�7KH�SDFNHG�VNLQ�LV�WUDQVSRUWHG�DW�URRP�WHPSHUDWXUH�WR�WKH�FXVWRPHU�
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$SSHQGL[�� SU(1��������DQG�WKH�(XUR�6NLQ�%DQNSUHVHUYDWLRQ�SURFHGXUHV
SU(1���������������$QLPDO�WLVVXHV�DQG�WKHLU�GHULYDWLYHV�XWLOL]HG�LQ�WKH�PDQXIDFWXUH�RIPHGLFDO�GHYLFHV���3DUW����6RXUFLQJ��FRQWUROV��FROOHFWLRQ�DQG�KDQGOLQJ�&ODXVHV� �� *HQHUDO� UHTXLUHPHQWV�� �� 6RXUFLQJ� RI� DQLPDOV�� *HQHUDO�� �� 6RXUFLQJ� RI� DQLPDOPDWHULDOV�� ,QVSHFWLRQ��FHUWLILFDWLRQ�DQG� WUDFHDELOLW\����&ROOHFWLRQ����+DQGOLQJ����6WRUDJH�DQGWUDQVSRUW�����'HULYDWLYHV�DQG�RWKHU�VSHFLDOL]HG�FDVHV�
� *HQHUDO�UHTXLUHPHQWV����4XDOLW\�V\VWHP�HOHPHQWV$ GRFXPHQWHG� V\VWHP� VKDOO� EH� HVWDEOLVKHGDQG PDLQWDLQHG� WR� FRQWURO� WKH� TXDOLW\� RIPDWHULDOV� RI� DQLPDO� �� KXPDQ� RULJLQ�� 7KLVV\VWHP�VKDOO�LQFOXGH�DW�OHDVW�WKH�IROORZLQJ�D� VSHFLILFDWLRQ� RI� WKH� JHRJUDSKLFDO� RULJLQ�VXFK DV�FRXQWU\�RU�UHJLRQ��RI�WKH�DQLPDO��KXPDQ� PDWHULDO�� VWDWH� RI� KHDOWK� RI� WKHDQLPDOV� ��KXPDQV� DQG� DFFHSWDQFH� FULWHULDIRU DQLPDOV� �� KXPDQV� WDNLQJ� LQWR� DFFRXQWWKH� VRXUFH� VSHFLHV�� SHUFHLYHG� ULVN� IURPSDWKRJHQV�DQG�DELOLW\�WR�REWDLQ�DSSURSULDWHDVVXUDQFHV�

VHH�(6%�352���Y����

'RQRU� GDWD� DUH� GRFXPHQWHG� E\� %LR� ,PSODQW6HUYLFHV� �%,6���$� FRS\� RI� WKH�7LVVXH�'RQRU,QIRUPDWLRQ�)RUP�LV�VHQW�WR�(6%�7KH� VWDWH� RI� KHDOWK� LV� UHYLHZHG� DFFRUGLQJ� WR%,6�SURFHGXUHV��DFFHSWDQFH�FULWHULD�KDYH�EHHQHVWDEOLVKHG��VHH�(6%�.+%���Y���

E� K\JLHQH� DQG� TXDOLW\� DVVXUDQFHUHTXLUHPHQWV�WR�EH�PHW�E\�WKH�VODXJKWHUHU��KDUYHVWLQJ�WHDP�
2N��VHH�(6%�:(5.���Y���

F� SURFHGXUHV�IRU�WKH�FROOHFWLRQ��SUHVHUYDWLRQ�KDQGOLQJ�� VWRUDJH� DQG� WUDQVSRUW� RIPDWHULDOV�RI�DQLPDO���KXPDQ�RULJLQ�
2N�� VHH� (6%� 352� ��Y���� 352� ��Y���:(5.���Y���

G� UHFRUGV� WR� EH� PDLQWDLQHG� �LQFOXGLQJ� DV� DPLQLPXP� LWHPV� D��� E�� DQG� F�� DERYH�� VHHDOVR �����
([FOXGHG� IURP� WKLV� UHYLHZ� �(6%� FODLPV� WRPDLQWDLQ�UHFRUGV�RI�GRQRUV�DQG�SURFHVVLQJ�IRUDQ LQGHILQLWH�SHULRG��H� DXGLW� RI� WKH� HIIHFWLYHQHVV� RI� FRQWUROVGHILQHG�LQ�D���E��DQG�F��DERYH� $XGLWV� KDYH� QRW� EHHQ� LQFOXGHG� LQ� WKH.ZDOLWHLWVKDQGERHN�(6%�

����3URFHGXUHV7KH�GRFXPHQWHG� SURFHGXUHV� DQG� LQVWUXFWLRQVUHTXLUHG�E\�WKLV�VWDQGDUG�VKDOO�EH�HVWDEOLVKHG�LPSOHPHQWHG� DQG� PDLQWDLQHG�� 7KHVHSURFHGXUHV�DQG�LQVWUXFWLRQV�VKDOO�EH�DSSURYHGRQ�LVVXH�DQG�VKDOO�EH�FRQWUROOHG�DV�IROORZV�

([FOXGHG�IURP�WKLV�UHYLHZ�

7KH�PDQXIDFWXUHU�VKDOO�HVWDEOLVK�DQG�PDLQWDLQSURFHGXUHV�WR�FRQWURO�DOO�GRFXPHQWV�DQG�GDWDWKDW� UHODWH� WR� WKH� UHTXLUHPHQWV�RI� WKLV�3DUW�RI(1� ������� 7KHVH� GRFXPHQWV� VKDOO� EHUHYLHZHG DQG� DSSURYHG� IRU� DGHTXDF\� E\DXWKRULVHG�SHUVRQQHO�SULRU�WR�LVVXH�

([FOXGHG�IURP�WKLV�UHYLHZ�
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7KLV�FRQWURO�VKDOO�HQVXUH�WKDW�D� WKH� SHUWLQHQW� LVVXHV� RI� DSSURSULDWHGRFXPHQWV� DUH� DYDLODEOH� DW� DOO� ORFDWLRQVZKHUH RSHUDWLRQV�HVVHQWLDO� WR� WKH�HIIHFWLYHIXQFWLRQLQJ� RI� WKH� TXDOLW\� V\VWHP� DUHSHUIRUPHG�E� REVROHWH�GRFXPHQWV�DUH�SURPSWO\�UHPRYHGIURP DOO�SRLQWV�RI�LVVXH�RU�XVH�

([FOXGHG�IURP�WKLV�UHYLHZ�

&KDQJHV�WR�GRFXPHQWV�VKDOO�EH�UHYLHZHG�DQGDSSURYHG E\�WKH�VDPH�IXQFWLRQV�RUJDQLVDWLRQVWKDW� SHUIRUPHG� WKH� RULJLQDO� UHYLHZ� DQGDSSURYDO XQOHVV� VSHFLILFDOO\� GHVLJQDWHGRWKHUZLVH��7KH�GHVLJQDWHG�RUJDQLVDWLRQV�VKDOOKDYH� DFFHVV� WR� SHUWLQHQW� EDFNJURXQGLQIRUPDWLRQ�XSRQ�ZKLFK� WR�EDVH� WKHLU� UHYLHZDQG DSSURYDO�

([FOXGHG�IURP�WKLV�UHYLHZ�

:KHUH SUDFWLFDEOH��WKH�QDWXUH�RI�HDFK�FKDQJHVKDOO� EH� LGHQWLILHG� LQ� WKH� GRFXPHQW� RU� WKHDSSURSULDWH�DWWDFKPHQWV�
([FOXGHG�IURP�WKLV�UHYLHZ�

$ PDVWHU� OLVW�RU�HTXLYDOHQW�GRFXPHQW�FRQWUROSURFHGXUH�VKDOO�EH�HVWDEOLVKHG� WR� LGHQWLI\� WKHFXUUHQW UHYLVLRQ� RI� GRFXPHQWV� LQ� RUGHU� WRSUHFOXGH� WKH� XVH� RI� QRQ�DSSOLFDEOHGRFXPHQWV�

([FOXGHG�IURP�WKLV�UHYLHZ�

����3HUVRQQHO5HVSRQVLELOLW\� IRU� WKH� FROOHFWLRQ�� KDQGOLQJDQG VWRUDJH�RI�PDWHULDOV� VKDOO� EH� DVVLJQHG� WRTXDOLILHG�SHUVRQQHO�DV�IROORZV�7KH�PDQXIDFWXUHU�VKDOO�HVWDEOLVK�DQG�PDLQWDLQSURFHGXUHV� IRU� LGHQWLI\LQJ� WKH� WUDLQLQJ� QHHGVDQG SURYLGH� IRU� WKH� WUDLQLQJ� RI� DOO� SHUVRQQHOSHUIRUPLQJ� DFWLYLWLHV� DIIHFWLQJ� TXDOLW\�3HUVRQQHO�SHUIRUPLQJ� VSHFLILF� DVVLJQHG� WDVNVVKDOO�EH�TXDOLILHG�RQ� WKH�EDVLV�RI� DSSURSULDWHHGXFDWLRQ�� WUDLQLQJ� DQG�RU� H[SHULHQFH� DVUHTXLUHG��$SSURSULDWH�UHFRUGV�RI�WUDLQLQJ�VKDOOEH�PDLQWDLQHG�

([FOXGHG�IURP�WKLV�UHYLHZ�

3HUVRQQHO� GLUHFWO\� LQYROYHG� LQ� WKH� FROOHFWLRQDQG KDQGOLQJ� RI�PDWHULDO� RI�DQLPDO� �� KXPDQRULJLQ� VKDOO� EH� SHUVRQQHO� HPSOR\HG� E\� WKHGHYLFH� PDQXIDFWXUHU� RU� GHVLJQDWHG� DQGDGHTXDWHO\� WUDLQHG� DEDWWRLU� � KRVSLWDOHPSOR\HHV� RU� WKH� HTXLYDOHQW�� 7KH� VDPHUHTXLUHPHQWV� DSSO\� WR� SHUVRQQHO� RI� DOOVXEFRQWUDFWRUV�� 7KH� PDQXIDFWXUHU� VKDOOLGHQWLI\� WKH� LQ�KRXVH� YHULILFDWLRQUHTXLUHPHQWV�� DQG� VKDOO� SURYLGH� DGHTXDWHUHVRXUFHV� DQG� DVVLJQ� WUDLQHG� SHUVRQQHO� IRU

([FOXGHG�IURP�WKLV�UHYLHZ�
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YHULILFDWLRQ�DFWLYLWLHV��$XGLWV�VKDOO�EH�FDUULHGRXW�E\�SHUVRQQHO�LQGHSHQGHQW�RI�WKRVH�KDYLQJGLUHFW� UHVSRQVLELOLW\� IRU� WKH� ZRUN� EHLQJSHUIRUPHG�
� 6RXUFLQJ�RI�DQLPDOV�KXPDQV� *HQHUDO127(�� &ODXVHV� ��� ��� ��� �� DQG� �� VKRXOG� EHDSSOLHG� E\� VXSSOLHUV� RI� DQLPDO� �� KXPDQPDWHULDOV�� LQWHUPHGLDULHV� DQG�PHGLFDO� GHYLFHPDQXIDFWXUHUV�DV�UHOHYDQW�

�

7KH� SURFHGXUHV� DGRSWHG� EHIRUH�� GXULQJ� DQGDIWHU VODXJKWHU� �� KDUYHVWLQJ� VKDOO� QRWSUHMXGLFH� WKH� ULVN� UHGXFWLRQ� SURYLGHG� E\VRXUFLQJ�

2N�

� 6RXUFLQJ�RI�DQLPDO���KXPDQ�PDWHULDOV��,QVSHFWLRQ��FHUWLILFDWLRQ�DQG�WUDFHDELOLW\��� 6RXUFLQJ� RI� DQLPDO� �� KXPDQ� PDWHULDOVKDOO�ZKHUH�WHFKQLFDOO\�SUDFWLFDEOH�EH�VXEMHFWWR� FRQWURO� DQG� LQGLYLGXDO� LQVSHFWLRQ� E\� DYHWHULQDULDQ�SK\VLFLDQ�� �7KHUH� ZLOO� KRZHYHUEH� VRPH� VRXUFH� VSHFLHV� ZKHUH� WKLV� LV� QRWSRVVLEOH��H�J��ILVK���,I� LQGLYLGXDO� DQLPDO� �� KXPDQV� FDQQRW� EHLQVSHFWHG�� WKH� MXVWLILFDWLRQ� IRU� WKLV� VKDOO� EHGRFXPHQWHG� DQG� D� UHOHYDQW� VDPSOLQJ� SODQSURYLGHG�7R� PLQLPLVH� WKH� SRWHQWLDO� ULVN� RI� WKHFDXVDWLYH� DJHQWV� RI� VSRQJLIRUPHQFHSKDORSDWKLHV� LQ� PHGLFDO� GHYLFHV� WKHUHTXLUHPHQWV�RI�QRUPDWLYH�$QQH[�$�VKDOO�EHDSSOLHG�WR�UHOHYDQW�DQLPDO���KXPDQ�VSHFLHV�

%,6� KDV� GHILQHG� SURFHGXUHV� IRU� GRQRUVHOHFWLRQ�� (6%� .+%� ��Y���� (6%� 352��Y��� :(5.���Y���

1RW�DSSOLFDEOH�

(6%�.+%���Y���

��� 0DWHULDO� RI� DQLPDO� �� KXPDQ� RULJLQLQWHQGHG� IRU� XWLOLVDWLRQ� LQ� PHGLFDO� GHYLFHVVKDOO�KDYH�RULJLQDWHG� IURP�DQLPDOV� �� KXPDQVFRQILUPHG� E\� D� YHWHULQDULDQ�SK\VLFLDQ� DVEHLQJ� ILW� �IRU� KXPDQ� FRQVXPSWLRQ�� )RUVSHFLHV QRW� XVXDOO\� FRQVXPHG� E\� KXPDQV� DVWDWXV� HTXLYDOHQW� WR� �ILW� IRU� KXPDQFRQVXPSWLRQ
� LV� UHTXLUHG��� 5HFRUGV� WRGHPRQVWUDWH� FRQIRUPDQFH� ZLWK� YHWHULQDU\�PHGLFDO� LQVSHFWLRQ� FULWHULD� DW� WKHDEDWWRLU�KRVSLWDO��FHUWLILFDWH�GHWDLOV�DQG�VRXUFHVKDOO�EH�DYDLODEOH�

VHH�&ODXVH�����

��� $� FHUWLILFDWH� UHODWLQJ� WR� WKH� DQLPDO� �KXPDQ� PDWHULDO� XWLOLVHG� LQ� PHGLFDO� GHYLFHV�VHH IRU� H[DPSOH� $QQH[� %�� ��� VLJQHG� E\� DSHUVRQ� KDYLQJ� SHUVRQDO� NQRZOHGJH� RI� WKHIDFWV� EHLQJ� GHFODUHG� DQG� D� KHDOWK� DWWHVWDWLRQVLJQHG� E\� D� YHWHULQDULDQ�SK\VLFLDQ� �VHH� IRUH[DPSOH�$QQH[�%����VKDOO�EH� UHWDLQHG�E\� WKH

'RQRU�GDWD�DUH� UHYLHZHG�E\�%,6�GRFWRU�ZKRVLJQV�WKH�7',)�IRUP�
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PDQXIDFWXUHU�� ,Q� FRXQWULHV� ZKHUH� ORFDOUHJXODWLRQV� HQVXUH� WKDW� WKH� UHOHYDQWUHTXLUHPHQWV� RI� WKLV� VWDQGDUG� DUH� PHW�� WKHKHDOWK� DWWHVWDWLRQ� �VHH� $QQH[� %���� PD\� EHRPLWWHG� SURYLGHG� WKDW� DGHTXDWH� GRFXPHQWDU\HYLGHQFH�RI�FRPSOLDQFH�LV�DYDLODEOH���� 'HSHQGLQJ�RQ�WKH�VRXUFH�VSHFLHV�RI�WKHWLVVXHV� XVHG�� WKH� SHUFHLYHG� ULVN� IURPSDWKRJHQV�� DQG� WKH� DELOLW\� WR� REWDLQDSSURSULDWH�DVVXUDQFHV��LW�PD\�EH�QHFHVVDU\�WRVSHFLI\� WKH� RULJLQ� RI� WKH� DQLPDOV� �� KXPDQV�VXFK DV� FRXQWU\�� UHJLRQ� RU� IDUP�� DQG� WRREWDLQ� DGGLWLRQDO� DVVXUDQFHV�RQ� WKHLU� VWDWH�RIKHDOWK�DQG�V\VWHP�RI�PDQDJHPHQW��VHH�3DUW��RI�(1��������

1RW�DSSOLFDEOH�

� &ROOHFWLRQ��� %HWZHHQ� WKH� PDQXIDFWXUHU� DQG� WKHVXSSOLHU RI�PDWHULDO�RI�DQLPDO���KXPDQ�RULJLQWKHUH�VKDOO�EH�D� WHFKQLFDO�DJUHHPHQW�GHILQLQJWKH� OLPLWV�RI� UHVSRQVLELOLWLHV��D�GHVFULSWLRQ�RIWKH� PDWHULDO�� GRFXPHQWDWLRQ�� LQVSHFWLRQFULWHULD��SURFHGXUHV�DQG�DXGLWV��VHH�$QQH[�&��7KH� PHGLFDO� GHYLFH� PDQXIDFWXUHU� VKDOOGRFXPHQW� WKH� DUUDQJHPHQWV� IRU� DQ\LQWHUPHGLDWH�VWDJHV�DIWHU�FROOHFWLRQ�

$ WHFKQLFDO�DJUHHPHQW�EHWZHHQ�(6%�DQG�%,6KDV EHHQ� IRUPXODWHG� DQG� DSSURYHG� E\� ERWKSDUWLHV�

��� 7KH� PDQXIDFWXUHU� VKDOO� EH� UHVSRQVLEOHIRU HQVXULQJ�WKDW�WKH�FROOHFWLRQ�RI�WKH�PDWHULDOLV� FRQGXFWHG� LQ� DFFRUGDQFH� ZLWK� WKHGRFXPHQWHG�SURFHGXUHV�

2N�

��� 7KH� PDQXIDFWXUHU� VKDOO� JLYH� VSHFLDOFRQVLGHUDWLRQ� WR� WKH� FHUWLILFDWLRQ� DQGWUDFHDELOLW\� UHODWLQJ� WR� PDWHULDOV� RI� DQLPDO� �KXPDQ�RULJLQ�LI�SRROHG�DW�WKH�DEDWWRLU�KRVSLWDORU� VXEVHTXHQWO\�� 7KH� OLPLWV� RI� SRROLQJSHUPLWWHG�VKDOO�EH�GRFXPHQWHG�

1RW�DSSOLFDEOH�

� +DQGOLQJ��� ,I�DQ\�PDWHULDO�RI�DQLPDO���KXPDQ�RULJLQUHTXLUHV� IXUWKHU� GLVVHFWLRQ� RU� VXPPLQJ�� LWVKDOO� EH� UHPRYHG� DV� VRRQ� DV� SRVVLEOH� WR� DQDUHD VHSDUDWH�IURP�WKDW�XVHG�IRU�VODXJKWHULQJ��KDUYHVWLQJ� DQG� FROOHFWLRQ�� 7KLV� VHSDUDWH� DUHDVKDOO� EH� VXLWDEO\� HTXLSSHG�DQG�PDLQWDLQHG� DWDQ DSSURSULDWH� OHYHO� RI� FOHDQOLQHVV� DQGHQYLURQPHQWDO� SURWHFWLRQ�� ,PSOHPHQWV� IRUGLVVHFWLRQ�DQG�WULPPLQJ�VKDOO�EH�NHSW�FOHDQ�WRPLQLPL]H�ULVN�RI�FURVV�FRQWDPLQDWLRQ�

2N�� (6%� 352� ��Y���� :(5.� ��Y���� 352��Y�� :(5.� ��Y���� 352� ��Y���� :(5.��Y���

��� 6RXUFH� PDWHULDOV� WR� EH� XWLOLVHG� LQPHGLFDO� GHYLFHV� VKDOO� EH� VHJUHJDWHG� LQWR 6RXUFH� PDWHULDOV� DUH� VHJUHJDWHG� SHU� GRQRU�VHH�(6%�352���Y����:(5.���Y���
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FRQVLJQPHQWV� DFFRUGLQJ� WR� D� GRFXPHQWHGSURFHGXUH���� 7KH� PDQXIDFWXUHU� VKDOO� EH� UHVSRQVLEOHIRU HQVXULQJ�WKDW�WKH�KDQGOLQJ�RI� WKH�PDWHULDOLV�FRQGXFWHG� LQ�DFFRUGDQFH�ZLWK�GRFXPHQWHGSURFHGXUHV�

2N�

� 6WRUDJH�DQG�WUDQVSRUW��� &RQVLJQPHQWV� RI� FROOHFWHG� PDWHULDOVKDOO� EH� VWRUHG� DQG� WUDQVSRUWHG� LQ� FORVHGFRQWDLQHUV�
2N�� VHH� .ZDOLWHLWVKDQGERHN� (6%� 352��Y��� :(5.���Y���

��� 7KH�FRQGLWLRQV�IRU�VWRUDJH�DQG�WUDQVSRUWVKDOO� QRW� FRPSURPLVH� FRPSOLDQFH� ZLWK� WKHUHOHYDQW TXDOLWLHV� RI� WKH� DQLPDO� �� KXPDQPDWHULDO�� LQ� SDUWLFXODU� E\� HQYLURQPHQWDO� RUHQ]\PDWLF� GHJUDGDWLRQ� RU� PLFURELDOSUROLIHUDWLRQ�

2N�� VHH� .ZDOLWHLWVKDQGERHN� (6%� 352��Y��� :(5.���Y���

��� 7KH� PDQXIDFWXUHU� VKDOO� EH� UHVSRQVLEOHIRU HQVXULQJ� WKDW� WKH�VWRUDJH�DQG� WUDQVSRUW�RIWKH�PDWHULDO� LV�FRQGXFWHG� LQ� DFFRUGDQFH�ZLWKGRFXPHQWHG�SURFHGXUHV�

2N�

���'HULYDWLYHV�DQG�RWKHU�VSHFLDOL]HG�FDVHV���� 7KH� GHULYDWLYH� VSHFLILFDWLRQ� VKDOO� EHGRFXPHQWHG� E\� WKH� PHGLFDO� GHYLFHPDQXIDFWXUHU� DQG� VKDOO� HQVXUH� WKDW� WKHGHULYDWLYH�LV�VXLWDEOH�IRU�LWV�LQWHQGHG�SXUSRVH�

1RW�DSSOLFDEOH�

���� 7KH� PDQXIDFWXUHU� VKDOO� HQFRXUDJHVSHFLDOLVHG� LQGXVWULHV� WR� DSSO\� VSHFLILHGFODXVHV RI�(1�������EXW�LW�PD\�EH�QHFHVVDU\WR�UHO\�RQ�RWKHU�SURFHGXUHV�ZKLFK�KDYH�VKRZQWR�EH�HIIHFWLYH�IRU�ULVN�UHGXFWLRQ��VHH�3DUW���RI(1��������

1RW�DSSOLFDEOH�
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$SSHQGL[�� SU(1��������DQG�WKH�(XUR�6NLQ�%DQNSUHVHUYDWLRQ�SURFHGXUHV
SU(1��������$QLPDO�WLVVXHV�DQG�WKHLU�GHULYDWLYHV�XWLOL]HG�LQ�WKH�PDQXIDFWXUH�RI�PHGLFDOGHYLFHV���3DUW����9DOLGDWLRQ�RI�WKH�HOLPLQDWLRQ�DQG�RU�LQDFWLYDWLRQ�RI�YLUXVHV�DQG�RWKHUWUDQVPLVVLEOH�DJHQWV�7KLV� SDUW� RI� SU(1� ������ VSHFLILHV� UHTXLUHPHQWV� IRU� WKH� YDOLGDWLRQ� RI� HOLPLQDWLRQ� DQG�RULQDFWLYDWLRQ�RI�YLUXVHV�DQG�RU�WUDQVPLVVLEOH�DJHQWV�GXULQJ�WKH�PDQXIDFWXUH�RI�PHGLFDO�GHYLFHVXWLOL]LQJ�PDWHULDOV�RI� DQLPDO�RULJLQ�� ,Q� WKLV� UHSRUW� LW� LV� DSSOLHG�� E\� DQDORJ\�� WR� �QRQ�YLDEOH�KXPDQ�GRQRU� VNLQ��*LYHQ� WKH� VXSSRVHG� JUHDW� VLPLODULW\� EHWZHHQ� KXPDQ� DQG� DQLPDO� WLVVXHVWKLV� ZDV� GHHPHG� DSSURSULDWH�� +RZHYHU�� FDXWLRQ� LV� WDNHQ� WR� LGHQWLI\� QRW�DSSOLFDEOH� DQG�RUPLVVLQJ�UHTXLUHPHQWV��)RU�WKLV�SXUSRVH�DOVR�WKH�SURYLVLRQV�RI�WKH�³1RWH�IRU�*XLGDQFH�RQ�YLUXVYDOLGDWLRQ� VWXGLHV�� WKH� GHVLJQ�� FRQWULEXWLRQ� DQG� LQWHUSUHWDWLRQ� RI� VWXGLHV� YDOLGDWLQJ� WKHLQDFWLYDWLRQ�DQG�UHPRYDO�RI�YLUXVHV´��DV� LVVXHG�E\�WKH�&RPPLWWHH�IRU�3URSULHWDU\�0HGLFLQDO3URGXFWV��&303��RI�WKH�(XURSHDQ�$JHQF\�IRU�WKH�(YDOXDWLRQ�RI�0HGLFLQDO�3URGXFWV��(0($�ZHUH WDNHQ�LQWR�DFFRXQW�
���*HQHUDO�DVSHFWV����6RXUFLQJ�DQG�PDQXIDFWXULQJ�SURFHVV$ GRFXPHQWHG� V\VWHP� VKDOO� EH� HVWDEOLVKHGDQG PDLQWDLQHG� WR� FRQWURO� WKH� VRXUFH� RI� UDZPDWHULDOV�RI�DQLPDO���KXPDQ�RULJLQ�

6HH�SU(1��������

7KH� PDQXIDFWXULQJ� SURFHVV� VKDOO� EHHVWDEOLVKHG� DQG� FRQWUROOHG� WR� PLQLPLVH� WKHORDG� RI� YLUXVHV� DQG� WUDQVPLVVLEOH� DJHQWV� LQVWDUWLQJ� PDWHULDOV�� LQWHUPHGLDWH� SURGXFWV� DQGILQLVKHG�SURGXFWV�

6WDUWLQJ� PDWHULDOV�� VHH� SU(1� ����������GRQRU�VHOHFWLRQ�DQG�VHURORJ\�WHVWLQJ�,QWHUPHGLDWH�SURGXFWV��QRW�DSSOLFDEOH)LQLVKHG� SURGXFWV�� DGHTXDWH� YLUXFLGDO� HIIHFWVRI JO\FHURO� DUH� FODLPHG�� EXW� QRW� HVWDEOLVKHG�\HW�$SSURSULDWH� GRFXPHQWHG� SURFHGXUHV� VKDOO� EHDSSOLHG� WR� HQVXUH� WKDW� WKH� YDOLGDWHGSURFHVVLQJ� SDUDPHWHUV� DUH� DSSOLHG� GXULQJURXWLQH�PDQXIDFWXUH�

6HH� SU(1�������� �(6%� LV� LQ� WKH� SURFHVV� RIREWDLQLQJ� ,62����� FHUWLILFDWLRQ� �� IRU� WKLVDVSHFW (1�,62��������(1�������RU�(1�,62�������(1�������LV�DSSOLFDEOH�
����*HQHUDO�DVSHFWV�UHODWHG�WR�YDOLGDWLRQ������'RFXPHQWHG�SURFHGXUHV7KH� GRFXPHQWHG� SURFHGXUHV� DQGUHTXLUHPHQWV� RI� WKLV� VWDQGDUG� VKDOO� EHLPSOHPHQWHG�� 'RFXPHQWDWLRQ� DQG� UHFRUGVVKDOO�EH�UHYLHZHG�DQG�DSSURYHG�E\�GHVLJQDWHGSHUVRQQHO��VHH�FODXVH��������

([FOXGHG

3URFHGXUHV� IRU� DQ\� OLWHUDWXUH� VHDUFK� DQG�RUDQ\� LQDFWLYDWLRQ� VWXG\� VKDOO� EH� GRFXPHQWHGDQG UHFRUGV� VKDOO� EH� UHWDLQHG� IRU� D� SHULRGGHILQHG�E\�WKH�PDQXIDFWXUHU�

([FOXGHG

������3HUVRQQHO5HVSRQVLELOLW\� IRU� WKH� LPSOHPHQWDWLRQ�RI� WKLVSDUW� RI� (1� ������ VKDOO� EH� DVVLJQHG� WRTXDOLILHG�SHUVRQQHO�
([FOXGHG
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7KH� UHTXLUHPHQWV� IRU� WKH� TXDOLILFDWLRQ�WUDLQLQJ� RU� H[SHULHQFH� RI� SHUVRQQHO� VKDOO� EHGRFXPHQWHG� DQG� VXLWHG� IRU� WKH� LQGLYLGXDO
VZRUN� UHVSRQVLELOLW\�DQG�DXWKRULW\�

([FOXGHG

������&DOLEUDWLRQ$Q� HIIHFWLYH� V\VWHP� VKDOO� EH� HVWDEOLVKHG�GRFXPHQWHG� DQG� PDLQWDLQHG� IRU� WKHFDOLEUDWLRQ� RI� DOO� FRQWUROOLQJ�� LQGLFDWLQJ� DQGUHFRUGLQJ�LQVWUXPHQWV�XVHG�IRU�YDOLGDWLRQ�

([FOXGHG

������(TXLSPHQW$SSURSULDWH� HTXLSPHQW� DV� VSHFLILHG� LQ� WKHSURWRFRO� VKDOO� EH� XVHG�� $OO� HTXLSPHQWUHTXLULQJ� SODQQHG� PDLQWHQDQFH� VKDOO� EHPDLQWDLQHG� LQ� DFFRUGDQFH� ZLWK� GRFXPHQWHGSURFHGXUHV��5HFRUGV�RI�PDLQWHQDQFH� VKDOO� EHUHWDLQHG� ,Q� SDUWLFXODU�� LW� VKDOO� EH� FDSDEOH� RIGHOLYHULQJ� WKH� LQWHQGHG� SURFHVV� ZLWKLQGHILQHG�OLPLWV��,Q�DGGLWLRQ��LI�WKH�HTXLSPHQW�LVQRW� LGHQWLFDO� ZLWK� WKDW� XVHG� LQ� QRUPDOSURGXFWLRQ� F\FOHV�� DGHTXDWH� GRFXPHQWDWLRQVKDOO� EH� DYDLODEOH� WR� GHPRQVWUDWH� WKDW� WKHSHUIRUPDQFH� SDUDPHWHUV� DUH� HTXLYDOHQW� WRWKRVH�XVHG�LQ�WKH�SURGXFWLRQ�F\FOH�

([FOXGHG

������$QFLOODULHV$QFLOODULHV�XVHG�IRU�YDOLGDWLRQ�VWXGLHV�VXFK�DVFKHPLFDOV� FHOO� V\VWHPV� DQG� ODERUDWRU\DQLPDOV VKDOO� EH� DGHTXDWHO\� MXVWLILHG�FRQWUROOHG�DQG�GRFXPHQWHG�

([FOXGHG

� /LWHUDWXUH�VHDUFK����&RQGXFW�RI�WKH�OLWHUDWXUH�VHDUFK$ OLWHUDWXUH� VHDUFK� VKDOO� EH� SHUIRUPHG� DVVSHFLILHG�LQ�$QQH[�$��WR�LGHQWLI\�DQG�DQDO\VHGDWD�RQ�WKH�HOLPLQDWLRQ�DQG�RU�LQDFWLYDWLRQ�RIYLUXVHV�DQG�WUDQVPLVVLEOH�DJHQWV��VHH�&����

6HH�$QQH[�$

����$SSOLFDWLRQ�RI�OLWHUDWXUH�VHDUFK�RXWSXW7HFKQLFDO� LQIRUPDWLRQ� IURP� WKH� OLWHUDWXUHVHDUFK VKDOO�EH�XVHG�LQ�RSWLPLVLQJ�WKH�GHVLJQRI�DQ�LQDFWLYDWLRQ�DQG�RU�HOLPLQDWLRQ�VWXG\�
6HH�FODXVH��

$Q\� H[WUDSRODWLRQ� EDVHG� RQ� WKH� LQDFWLYDWLRQRI� YLUXVHV� DQG� WUDQVPLVVLEOH� DJHQWV� VKDOO� EHMXVWLILHG�DQG�GRFXPHQWHG�
6HH�FODXVH��

,QWULQVLF� YDULDELOLW\� RI� PDWHULDOV� RI� DQLPDO� �KXPDQ�RULJLQ�XWLOLVHG�LQ�PHGLFDO�GHYLFHV�DQGRI� PDQXIDFWXULQJ� SURFHVVHV� FDQ� OHDG� WRPLVLQWHUSUHWDWLRQ�RI� WKH�YDOLGLW\�RI�SXEOLVKHGGDWD�DQG�VKDOO�EH�WDNHQ�LQWR�DFFRXQW�

6HH�FODXVH��
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����9LUXVHV7KH�PDQXIDFWXUHU� VKDOO� GHPRQVWUDWH� ZKHWKHUWKH�OLWHUDWXUH�VHDUFK�SURYLGHV�DQ�LQGLFDWLRQ�RIZKLFK� LQDFWLYDWLRQ� DQG�RU� HOLPLQDWLRQ� VWHSVDUH OLNHO\�WR�EH�HIIHFWLYH�DQG�LV�D�SUHUHTXLVLWHWR� SHUIRUPLQJ� D� YLUDO� LQDFWLYDWLRQ� VWXG\�� ,QH[FHSWLRQDO� FDVHV�� LI� D�PDQXIDFWXUHU� FKRRVHVQRW� WR� SHUIRUP� D� VWXG\� WKLV� VKDOO� EH� MXVWLILHGDQG GRFXPHQWHG�

7KH� JO\FHURO� SUHVHUYDWLRQ� SURFHVV� LQ� WRWDO� LVOLNHO\� WR� EH� HIIHFWLYH� IRU� WKH� LQDFWLYDWLRQ� RIYLUXVHV WR� DQ� DV� \HW� XQNQRZQ� H[WHQW�� �VHH$SSHQGL[���7KH� GLIIHUHQW� VWHSV� LQ� WKH� SURFHVV�� DOWKRXJKOLNHO\�WR�EH�RI�GLIIHUHQW�HIILFDF\��DUH�DOO�EDVHGRQ WKH� VDPH� PHFKDQLVP� DQG� WKHUHIRUH� WKHLUUHVSHFWLYH� LQDFWLYDWLRQ� HIIHFWV� FDQQRW� EHDGGHG LI� DVVHVVHG� LQGLYLGXDOO\�� 7KLV� PHDQVWKDW DW� OHDVW� WKH� HIIHFW� RI� WKH� WRWDO� SURFHVVVKRXOG� EH� HYDOXDWHG�� $Q\� VWXGLHV� UHJDUGLQJWKH LQGLYLGXDO� VWHSV� PD\� \LHOG� XVHIXO� H[WUDLQIRUPDWLRQ�����7UDQVPLVVLEOH�DJHQWV7KH�PDQXIDFWXUHU� VKDOO� GHPRQVWUDWH� ZKHWKHUWKH�OLWHUDWXUH�VHDUFK�SURYLGHV�DQ�LQGLFDWLRQ�RIZKLFK� PHWKRGV� DUH� OLNHO\� WR� EH� HIIHFWLYH� LQWKH� HOLPLQDWLRQ� DQG�RU� LQDFWLYDWLRQ� RIWUDQVPLVVLEOH� DJHQWV�� ,Q� SDUWLFXODU� LW� VKDOO� EHGHPRQVWUDWHG� WKDW� WKH� VSHFLILF� PDWHULDOV� RIDQLPDO�KXPDQ� RULJLQ� DQG� WKH� VSHFLILFSURFHVVHV� UHIHUUHG� WR� LQ� WKH� OLWHUDWXUH� DUHFRPSDUDEOH WR� WKRVH� XVHG� IRU� WKH� PHGLFDOGHYLFHV� FRQFHUQHG�� :KHUH� WKH� PDWHULDOV� RUSURFHVVHV�DUH�QRW�FRPSDUDEOH��DQ�LQDFWLYDWLRQVWXG\�VKDOO�EH�SHUIRUPHG�

1R�LQGLFDWLRQ�LV�IRXQG�LQ�WKH�OLWHUDWXUH�RQ�WKHHIIHFWLYHQHVV� RI� WKH� JO\FHURO� SURFHVVUHJDUGLQJ� WKH� HOLPLQDWLRQ� DQG�RU� LQDFWLYDWLRQRI WUDQVPLVVLEOH�DJHQWV���VHH�$SSHQGL[���0HWKRGV� NQRZQ� WR� EH� HIIHFWLYH� LQ� WKHHOLPLQDWLRQ� DQG�RU� LQDFWLYDWLRQ� RIWUDQVPLVVLEOH� DJHQWV� FDQQRW� EH� DSSOLHG�EHFDXVH WKH\�ZRXOG�GHVWUR\�WKH�SURGXFW�

,I� WKH�DYDLODEOH� LQIRUPDWLRQ�GRHV�QRW� VXSSRUWWKH� HOLPLQDWLRQ� DQG�RU� LQDFWLYDWLRQ� RIWUDQVPLVVLEOH� DJHQWV�� WKHQ� DQ� DOWHUQDWLYH� ULVNPDQDJHPHQW� VWUDWHJ\� VKDOO� EH� LPSOHPHQWHG�VHH (1����������

$Q� DOWHUQDWLYH� ULVN� PDQDJHPHQW� VWUDWHJ\� LVDSSOLFDEOH� �VHH� (1� ���������� 7KLV� FRQVLVWVRI�� 6RXUFLQJ�VHOHFWLRQ� RI� GRQRUV� �VHH� (1��������� /LWHUDWXUH� GDWD� RQ� WKH� LQIHFWLYLW\� RI� VNLQWLVVXH �VHH�$SSHQGL[���
� (OLPLQDWLRQ�DQG�RU�LQDFWLYDWLRQ�VWXG\�RI�YLUXVHV�DQG�WUDQVPLVVLEOH�DJHQWV,I� WKH� QHHG� IRU� DQ� HOLPLQDWLRQ� DQG�RULQDFWLYDWLRQ� VWXG\� LV� LGHQWLILHG� �VHH� ���� DQG����� WKLV� VKDOO� EH� SHUIRUPHG� VR� WKDW� LWVXEVWDQWLDWHV�WKH�HIIHFWLYHQHVV�IRU�WKH�VHOHFWHGVWHSV� RI�PDQXIDFWXUH� DJDLQVW� VHOHFWHG� DJHQWV�VHH $QQH[�&��

)RU�YLUXVHV�D�VWXG\�VKRXOG�EH�SHUIRUPHG��VHH�����$QQH[�&��)RU� WUDQVPLVVLEOH� DJHQWV� DQ� DOWHUQDWLYH� ULVNPDQDJHPHQW�VWUDWHJ\�LV�DSSOLFDEOH��VHH������

,I� WKH� PDQXIDFWXUHU� XVHV� VWHULOL]DWLRQSURFHVVHV� ZKLFK� KDYH� EHHQ� YDOLGDWHG� IRUEDFWHULD�� PRXOGV� DQG� \HDVWV�� WKHVH� SURFHVVHVVKDOO�VWLOO�EH�VXSSRUWHG�E\�UHOHYDQW�YDOLGDWLRQGDWD�IRU�WKH�HOLPLQDWLRQ�DQG�RU�LQDFWLYDWLRQ�RIYLUXVHV�DQG�WUDQVPLVVLEOH�DJHQWV�

2.
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����3URWRFRO7KH�SURWRFRO�IRU�WKH�VWXG\�WR�GHPRQVWUDWH�WKHHOLPLQDWLRQ�DQG�RU�LQDFWLYDWLRQ�RI�YLUXVHV�DQGWUDQVPLVVLEOH�DJHQWV�GXULQJ�PDQXIDFWXUH�VKDOOGHWDLO� WKH� IROORZLQJ�� LQFOXGLQJ�� ZKHUHDSSURSULDWH��YDOXHV�DQG�WROHUDQFHV�

VHH�9DOLGDWLRQ�3ODQ��&KDSWHU����

D� WKH� LGHQWLILHG� ULVNV� DVVRFLDWHG� ZLWK� WKHWLVVXH�FRQFHUQHG��VHH�(1����������� PLFURELRORJLFDO�FRQWDPLQDWLRQ��L�F��YLUXVHV��
E��LGHQWLILFDWLRQ�RI�WKH�UHOHYDQW�DJHQW�V�� )URP�OLWHUDWXUH�VHDUFK��VHH�$SSHQGL[����F� WKH�UDWLRQDOH�IRU�WKH�FKRLFH�RI�WKH�SDUWLFXODUFRPELQDWLRQV� RI� PRGHO� DJHQWV�� 7KH� PRGHOVIRU WKH� HOLPLQDWLRQ� DQG�RU� LQDFWLYDWLRQ� VWXG\VKDOO� EH� FKRVHQ� E\� WKH� PDQXIDFWXUHU�� 7KHMXVWLILFDWLRQ� IRU� WKH� FKRLFH� RI�PRGHO�V�� VKDOOEH�GRFXPHQWHG�

6HH�9DOLGDWLRQ�3ODQ��&KDSWHU����

G�� LGHQWLILFDWLRQ� DQG� GHILQLWLRQ� RI� WKHPDQXIDFWXULQJ� VWHS�V�� FKRVHQ� WR� HOLPLQDWHDQG�RU� LQDFWLYDWH� WKH� UHOHYDQW� YLUXVHV� DQGWUDQVPLVVLEOH�DJHQWV�

7KH� WRWDO� JO\FHURO� �SUHVHUYDWLRQ�� SURFHVV� LVFKRVHQ �VHH������7UHDWPHQW� ZLWK� DQWLELRWLFV�GLVLQIHFWDQWV� LVFRQVLGHUHG QRW� �VLJQLILFDQWO\�� HIIHFWLYHDJDLQVW�YLUXVHV�WUDQVPLVVLEOH�DJHQWVH� LI� VFDOLQJ� GRZQ� LV� SHUIRUPHG�� LW� VKDOO� EHGRFXPHQWHG��7KH�YDOLGLW\�RI�WKH�VFDOHG�GRZQYHUVLRQ�RI�WKH�PDQXIDFWXULQJ�SURFHVV�VKDOO�EHGHPRQVWUDWHG�

6HH�9DOLGDWLRQ�3ODQ��&KDSWHU����

I� WKH�PHWKRGV�RI�FDOFXODWLRQ�IRU�WKH�UHGXFWLRQIDFWRUV�VKDOO�EH�VWDWHG��LQ�DGGLWLRQ�WKH�PHWKRGRI� WKH� HVWLPDWLRQ� RI� UHGXFWLRQ� NLQHWLFV� VKDOOEH�VWDWHG�ZKHUH�DSSOLFDEOH��VHH�$QQH[�(�DQG)��

6HH�9DOLGDWLRQ�3ODQ��&KDSWHU����

����&RQGXFW�RI�WKH�VWXG\7KH� VWXG\� VKDOO� EH� FRQGXFWHG� LQ� DFFRUGDQFHZLWK�WKH�SURWRFRO� 2EYLRXVO\
����,QWHUSUHWDWLRQ�RI�GDWD7KH�UHGXFWLRQ�IDFWRU�VKDOO�EH�GHWHUPLQHG��VHH&����� DQG� $QQH[� (��� 7KH� HIILFDF\� RI� WKHLGHQWLILHG� PDQXIDFWXULQJ� VWHSV� IRU� WKHHOLPLQDWLRQ�DQG�RU�LQDFWLYDWLRQ�RI�YLUXVHV�DQGWUDQVPLVVLEOH� DJHQWV� VKDOO� EH� UHYLHZHG�3DUWLFXODU� DWWHQWLRQ� VKDOO� EH� JLYHQ� WR� WKHYDOLGLW\� RI� WKH� GRZQ� VFDOLQJ� DQG� RWKHUYDULDEOHV�ZKLFK�PD\�LQIOXHQFH�WKH�UHVXOWV�

5HSRUW� WR� EH� ZULWWHQ� DIWHU� FRQGXFW� RI� WKHVWXG\�

� )LQDO�UHSRUW$ ILQDO�UHSRUW�VKDOO�EH�FRPSLOHG�FRQWDLQLQJ�DFULWLFDO�HYDOXDWLRQ�RI�WKH�OLWHUDWXUH�VHDUFK��VHHFODXVH �� DQG� $QQH[� $�� DQG� D� FULWLFDOHYDOXDWLRQ RI� WKH� GDWD� REWDLQHG� GXULQJ� DQ\HOLPLQDWLRQ� DQG�RU� LQDFWLYDWLRQ� VWXG\XQGHUWDNHQ� �VHH� FODXVH� ��� WRJHWKHU� ZLWK� DQRYHUDOO�FRQFOXVLRQ�

5HSRUW� WR� EH� ZULWWHQ� DIWHU� FRQGXFW� RI� WKHVWXG\
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7KH� UHSRUW� VKDOO� LGHQWLI\� PDQXIDFWXULQJSDUDPHWHUV� WKDW� DUH� FULWLFDO� WR� WKHHIIHFWLYHQHVV� RI� WKH� LQDFWLYDWLRQ� RUHOLPLQDWLRQ� SURFHVV�� $FFHSWDEOH� OLPLWV� VKDOOEH� GHWHUPLQHG� DQG� VSHFLILHG� IRU� VXFKSDUDPHWHUV�

5HSRUW� WR� EH� ZULWWHQ� DIWHU� FRQGXFW� RI� WKHVWXG\�

$Q� RYHUYLHZ� VKDOO� EH� JLYHQ� VKRZLQJ� DOOUHOHYDQW SURFHVVLQJ� VWHSV� ZLWK� WKH� VWDWHPHQWRI�DJHQW�UHGXFWLRQ�IDFWRU��VHH�&��������
5HSRUW� WR� EH� ZULWWHQ� DIWHU� FRQGXFW� RI� WKHVWXG\�

7KLV� UHSRUW� VKDOO� EH� VLJQHG� E\� SHUVRQVGHVLJQDWHG� DV� UHVSRQVLEOH� IRU� LWV� SUHSDUDWLRQ�UHYLHZ DQG� DSSURYDO�� 7KLV� UHSRUW� VKDOO� EHUHWDLQHG �H�J�� IRU� UH�YDOLGDWLRQ�V��� VHH� FODXVH���

(6%

� 5HYLHZ�RI�ILQDO�UHSRUW3URFHGXUHV� IRU� WKH� UHYLHZ�RI� WKH� ILQDO� UHSRUWE\�SHUVRQV�GHVLJQDWHG�DV�UHVSRQVLEOH�VKDOO�EHGRFXPHQWHG�
(6%

7KH� UHYLHZ� RI� WKH� ILQDO� UHSRUW� VKDOO� EHFRQGXFWHG� ZKHQ� VLJQLILFDQW� FKDQJHV� LQ� WKHPDQXIDFWXULQJ�SURFHVV�HV��RFFXU�DQG�RU�ZKHQUHOHYDQW LQIRUPDWLRQ��H�J��LQ�WKH�OLWHUDWXUH��QRWSUHYLRXVO\� FRQVLGHUHG� LQ� WKH� ILQDO� UHSRUWEHFRPHV� DYDLODEOH�� :KHUH� QHFHVVDU\�FRUUHFWLYH� DFWLRQV� DQG�RU� DGGLWLRQDO� VWXGLHVVKDOO�EH�XQGHUWDNHQ�DQG�UHSRUWHG�WR�UHYDOLGDWHWKH�PDQXIDFWXULQJ�SURFHVV�

(6%

5HFRUGV�RI�WKH�UHYLHZ�RI�WKH�ILQDO�UHSRUW�VKDOOEH�UHWDLQHG� (6%

� 5RXWLQH�PRQLWRULQJ�DQG�FRQWURO�RI�FULWLFDO�SURFHVV�SDUDPHWHUV7KH�PDQXIDFWXUHU�VKDOO�DVVXUH�WKDW�DOO�FULWLFDOSDUDPHWHUV� LGHQWLILHG� LQ� WKH� ILQDO� UHSRUW� DUHPRQLWRUHG�DQG�FRQWUROOHG�GXULQJ�PDQXIDFWXUH�
(6%
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$QQH[�$��QRUPDWLYH�5HTXLUHPHQWV�UHODWHG�WR�OLWHUDWXUH�VHDUFK
7KH�OLWHUDWXUH�VHDUFK�ZDV�SHUIRUPHG�DQG�UHSRUWHG�LQ�WZR�VHSDUDWH�UHYLHZV��$QQH[���/LWHUDWXUHUHYLHZ� YLUXVHV�� $QQH[� �� /LWHUDWXUH� UHYLHZ�� WUDQVPLVVLEOH� DJHQWV��� 7KLV� DQQH[� ZDVVXEVHTXHQWO\�XVHG�DV�D�FKHFNOLVW�WR�FRQWURO�LI�WKH�UHYLHZV�FRQWDLQHG�DOO�WKH�UHTXLUHG�HOHPHQWV�
$�� 7KH� OLWHUDWXUH� VHDUFK� VKDOO� LGHQWLI\� LQYHVWLJDWLRQV� LQWR� WKH� HOLPLQDWLRQ� DQG�RULQDFWLYDWLRQ�FDSDFLW\�RI�WKH�PDQXIDFWXULQJ�SURFHVV�IRU�YLUXVHV�DQG�WUDQVPLVVLEOH�DJHQWV� 2.
$�� 7KH�PDQXIDFWXUHU�VKDOO�MXVWLI\�WKH�VHOHFWLRQ�RI�WKH�HOLPLQDWLRQ�DQG�RU�LQDFWLYDWLRQVWXGLHV�IURP�WKH�OLWHUDWXUH� 2.
7KH�OLWHUDWXUH�VHDUFK�VKDOO�LQFOXGH�WKH�IROORZLQJ�VWHSV���� HVWDEOLVK� D� SUHFLVH� GHILQLWLRQ� RI� WKH� TXHVWLRQV� WR� EH� DQVZHUHG� UHODWLQJ� WR� WKHHOLPLQDWLRQ�DQG�RU�LQDFWLYDWLRQ�RI�YLUXVHV�DQG�WUDQVPLVVLEOH�DJHQWV� 2.
���FRQGXFW�D�WKRURXJK�VHDUFK�RI�WKH�OLWHUDWXUH�WR�UHGXFH�WKH�ULVN�RI�LQWURGXFLQJ�ELDV� 2.���GUDZ�FRQFOXVLRQV� 2.$���7KH�GHILQLWLRQ�RI�WKH�TXHVWLRQV��DV�VSHFLILHG�LQ�$�����VKDOO�LQFOXGH�DW�OHDVW����LGHQWLILFDWLRQ�RI�WKH�UHOHYDQW�YLUXVHV�DQG�WUDQVPLVVLEOH�DJHQWV�WKDW�ZLOO�EH�WKH�EDVLVIRU WKH�VHDUFK��VHH�$QQH[�&�� 2.
���LGHQWLILFDWLRQ�RI�WKH�PDQXIDFWXULQJ�VWHSV�ZKLFK�PD\�LQDFWLYDWH�DQG�RU�HOLPLQDWH�WKHUHOHYDQW YLUXVHV�DQG�WUDQVPLVVLEOH�DJHQWV� 2.
���LGHQWLILFDWLRQ�RI�WKH�UHOHYDQW�SDUDPHWHUV�RI�WKHVH�PDQXIDFWXULQJ�VWHSV��VHH�&���� 2.���UHYLHZ�RI�WKH�SRWHQWLDO�HIILFDF\�RI�WKH�SURFHVV�IRU�WKH�HOLPLQDWLRQ�DQG�RU�LQDFWLYDWLRQRI�YLUXVHV�DQG�WUDQVPLVVLEOH�DJHQWV� 2.
���HYDOXDWLRQ�RI�WKH�HIIHFW�RI�WKH�WLVVXH�RQ�WKH�HIILFDF\�RI�WKH�SURFHVV 2.$���7KH�FRQGXFW�RI�WKH�VHDUFK�DV�VSHFLILHG�LQ�$�����VKDOO�LQFOXGH�� �� LGHQWLILFDWLRQ�RI� DSSURSULDWH� LQFOXVLRQ� FULWHULD� IRU� VHOHFWLQJ�SXEOLFDWLRQV� �L�H�� SHHUUHYLHZ RU� VDIHJXDUGV� IRU� QRQ� SXEOLF� LQIRUPDWLRQ�� QRQ� SHHU� UHYLHZHG� SXEOLFDWLRQV�PHWKRGRORJ\�� VFLHQWLILF� TXDOLW\�� UHOHYDQFH� RI� WKH� SXEOLFDWLRQV� �VHH� $����UHSUHVHQWDWLYHQHVV�RI�WKH�OLWHUDWXUH�DV�D�ZKROH�DQG�UHIOHFWLQJ�WKH�FXUUHQW�VWDWH�RI�WKH�DUW�LQFOXGLQJ�IDYRXUDEOH�DQG�XQIDYRXUDEOH�LQIRUPDWLRQ�DV�UHOHYDQW��

2.

���VHOHFWLRQ�RI�WKH�VWXGLHV�XVLQJ�WKH�FULWHULD�PHQWLRQHG�XQGHU�$����� 2.��� DQDO\VLV� DQG� FRUUHODWLRQ� RI� WKH� FRQFOXVLRQV�ZLWK� WKH� GDWD�� DQG� QRWLQJ�ZKHWKHU� WKHUHVXOWV�DUH�VHQVLWLYH�WR�FKDQJHV�LQ�WKH�ZD\�WKH�DQDO\VLV�LV�SHUIRUPHG� 2.
$�� 7KH�UHVXOWV�RI�WKH�OLWHUDWXUH�VHDUFK�VKDOO�EH�FRPSLOHG�LQ�D�UHSRUW��7KLV�VKDOO�LQFOXGHD FULWLFDO�HYDOXDWLRQ�RI�WKH�OLWHUDWXUH�DQG�FRQFOXVLRQV��VHH�FODXVH���� 2.
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$QQH[�&��LQIRUPDWLYH�*XLGDQFH� RQ� WKH� HOLPLQDWLRQ� DQG�RU� LQDFWLYDWLRQ� VWXG\� IRU� YLUXVHV� DQG� WUDQVPLVVLEOHDJHQWV��
DJHQWV
�
7KH�JXLGDQFH�LQ�WKLV��LQIRUPDWLYH��DQQH[�LV�XVHG�WR�GUDZ�XS�WKH�9DOLGDWLRQ�3ODQ��&KDSWHU����$V�H[SODLQHG�LQ�WKH�9DOLGDWLRQ�3ODQ��RQO\�SDUW�RI�WKH�HOHPHQWV�GHVFULEHG�LQ�WKLV�DQQH[�FDQ�EHIRXQG� LQ� WKH� 9DOLGDWLRQ� 3ODQ�� 7KH� H[SHULPHQWDO� GHWDLOV� ZLOO� EH� GHVFULEHG� LQ� D� VHSDUDWHSURWRFRO��ZLWK�WKH�KHOS�RI�D�YLURORJLVW�
&���*HQHUDO(OLPLQDWLRQ� DQG�RU� LQDFWLYDWLRQ� RI� YLUXVHV� DQG� WUDQVPLVVLEOH� DJHQWV� LV� DVVXPHG� WR� IROORZSUREDELOLVWLF� FRQFHSWV� DQG� LW� LV� WKHUHIRUH� QRW� SRVVLEOH� WR� JXDUDQWHH� DEVROXWH� IUHHGRP� RIFRQWDPLQDWLRQ�LQ�SURGXFWV�$OO�WHVWLQJ�VXIIHUV�IURP�WKH�LQKHUHQW�OLPLWDWLRQ�RI�TXDQWLWDWLYH�DJHQW�DVVD\V��ZKHUH�WKH�DELOLW\WR�GHWHFW�ORZ�DJHQWV�FRQFHQWUDWLRQV��IRU�VWDWLVWLFDO�UHDVRQV�GHSHQGV�RQ�WKH�VL]H�RI�WKH�VDPSOH�VHH DOVR�$QQH[�)��(VWDEOLVKLQJ� WKH� IUHHGRP� IURP� UHOHYDQW� DJHQWV� LQ� RU� RQ� WLVVXH��ZLOO� QRW� GHULYH� VROHO\� IURPGLUHFW�WHVWLQJ�IRU�WKHLU�SUHVHQFH�EXW�DOVR�IURP�D�GHPRQVWUDWLRQ�WKDW� WKH�PDQXIDFWXULQJ�VWHSVDUH FDSDEOH�RI�LQDFWLYDWLQJ�RU�UHPRYLQJ�WKHP�
&���6HOHFWLRQ�RI�DJHQWV&�����7KH�VHOHFWLRQ�RI�DJHQWV�WR�EH�XVHG�ZKHQ�SHUIRUPLQJ�WKH�HOLPLQDWLRQ�DQG�RU�LQDFWLYDWLRQVWXG\� LV� FULWLFDO�� :KHQHYHU� SRVVLEOH� WKH� UHOHYDQW� DJHQW� VKRXOG� EH� LQFOXGHG�� ,I� WKH� XVH� RIUHOHYDQW DJHQWV� GRHV� QRW� GHPRQVWUDWH� D� ZLGH� UDQJH� RI� SURSHUWLHV� ZKHUH� UHTXLUHG�� WKHQYDOLGDWLRQ�VKRXOG�EH�SHUIRUPHG�ZLWK�PRGHO�DJHQWV�&���� 0RGHO�DJHQWV�IRU�HOLPLQDWLRQ�DQG�RU�LQDFWLYDWLRQ�VWXGLHV�VKRXOG�EH�FKRVHQ�WR�UHSUHVHQWDV� FORVHO\� DV� SRVVLEOH� WKH� UHOHYDQW� DJHQWV� ZKLFK� PD\� FRQWDPLQDWH� WKH� SURGXFW� DQG� WRUHSUHVHQW� DV� ZLGH� D� UDQJH� RI� SK\VLFR�FKHPLFDO� SURSHUWLHV� DV� SRVVLEOH� LQ� RUGHU� WR� WHVW� WKHDELOLW\� RI� WKH� SURFHVV� WR� LQDFWLYDWH� DJHQWV��7KH� FKRLFH� RI� WKH�PRGHO� DJHQWV� VKRXOG� DOVR� EHLQIOXHQFHG�E\� WKH� TXDOLW\� DQG� FKDUDFWHULVWLFV� RI� WKH� VRXUFH�PDWHULDO� DQG� WKH�PDQXIDFWXULQJSURFHVV�&���� 8QOHVV�RWKHUZLVH�MXVWLILHG��ZKHUH�WZR�SRVVLEOH�DJHQWV�FRXOG�EH�XVHG�IRU�DQ�HOLPLQDWLRQDQG�RU� LQDFWLYDWLRQ� VWXG\� RI� D� SDUWLFXODU� VWHS� HLWKHU� EHFDXVH� RI� WKHLU� HTXDO� UHVHPEODQFH� WRSRVVLEOH�FRQWDPLQDQWV�RU�VLPLODULWLHV�LQ�WKHLU�SURSHUWLHV��WKH�PRUH�UHVLVWDQW�VKRXOG�EH�FKRVHQ�&���� &RQVLGHUDWLRQ� VKRXOG� EH� JLYHQ� WR� WKH� FRQWLQXHG� UHFRYHUDELOLW\� RI� WKH� PRGHO� DJHQWGXULQJ�WKH�LQDFWLYDWLRQ�VWXG\�&�����:KHUH�SRVVLEOH�WKH�FKRLFH�RI�WKH�DJHQWV�VKRXOG�EH�VXFK�WKDW�WKH�DJHQWV�FDQ�EH�JURZQ�WRKLJK WLWUH�&���� 7KHUH� VKRXOG� EH� DQ� HIILFLHQW�� VHQVLWLYH� DQG� UHOLDEOH� DVVD\� IRU� WKH� GHWHFWLRQ� RI� WKHFKRVHQ�DJHQWV��EHIRUH�DQG�DIWHU�SURFHVVLQJ�WKURXJK�D�PDQXIDFWXULQJ�VWHS�&���� &RQVLGHUDWLRQ� VKRXOG� EH� JLYHQ� WR� KHDOWK� KD]DUGV� ZKLFK� FHUWDLQ� PD\� SRVH� WR� WKHSHUVRQQHO�SHUIRUPLQJ�WKH�YDOLGDWLRQ�VWXGLHV��DQG�WR�WKH�XVH�RI�VXLWDEOH�SURWHFWLYH�PHDVXUHV�&���� ([DPSOHV�RI�YLUDO�PRGHOV�ZKLFK�KDYH�EHHQ�XVHG�RU�KDYH�EHHQ�UHFRPPHQGHG�IRU�XVH�LQLQDFWLYDWLRQ�YDOLGDWLRQ�VWXGLHV�DUH�JLYHQ�LQ�WDEOH�&�&���� ([DPSOHV� RI� WUDQVPLVVLEOH� DJHQW� PRGHOV� ZKLFK� KDYH� EHHQ� XVHG� RU� KDYH� EHHQUHFRPPHQGHG� IRU� XVH� LQ� LQDFWLYDWLRQ� YDOLGDWLRQ� VWXGLHV� DUH� VFUDSLH� VWUDLQV� ����.�� �� ��$���&��0(�����$��
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&���'HVLJQ�DQG�LPSOLFDWLRQV�RI�HOLPLQDWLRQ�DQG�RU�LQDFWLYDWLRQ�VWXGLHV&�����*HQHUDO(OLPLQDWLRQ�DQG�RU�LQDFWLYDWLRQ�VWXGLHV�LQYROYH�WKH�GHOLEHUDWH�DGGLWLRQ��VSLNLQJ��RI�DQ�DJHQWDW YDULRXV� SURGXFWLRQ� PDQXIDFWXULQJ� VWHSV� DQG� PHDVXULQJ� WKH� H[WHQW� RI� WKH� LQDFWLYDWLRQGXULQJ� WKH� VXEVHTXHQW� LQGLYLGXDO� PDQXIDFWXULQJ� VWHS� RU� PDQXIDFWXULQJ� VWHSV�� ,W� LV� QRWQHFHVVDU\�WR�YDOLGDWH�HDFK� LQGLYLGXDO�PDQXIDFWXULQJ�VWHS�RI�D�PDQXIDFWXULQJ�SURFHVV��2QO\WKRVH�PDQXIDFWXULQJ�VWHSV�ZKLFK�DUH�OLNHO\�WR�RU�FRXOG�FRQFHLYDEO\�FRQWULEXWH�WR�HOLPLQDWLRQDQG�RU�LQDFWLYDWLRQ�RI�DJHQWV�QHHG�WR�EH�VXEMHFW�WR�DQ�HOLPLQDWLRQ�DQG�RU�LQDFWLYDWLRQ�VWXG\�,Q� WKH� FDVH�ZKHUH� D� SURFHVV� KDV� D� QXPEHU� RI� VPDOO� VWDJH� UHGXFWLRQV� WKH� YDOLGDWLRQ� RI� WKHRYHUDOO�SURFHVV�PD\�EH�QHFHVVDU\��VHH�&������&DUHIXO�FRQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�WKH�H[DFW�GHILQLWLRQ�RI�DQ�LQGLYLGXDO�PDQXIDFWXULQJVWHS�7KH�GHOLEHUDWH�LQWURGXFWLRQ�RI�DQ\�DJHQW�LQWR�WKH�SURGXFWLRQ�IDFLOLW\�VKRXOG�EH�DYRLGHG��7KHYDOLGDWLRQ� VKRXOG� EH� FRQGXFWHG� LQ� D� VHSDUDWH� ODERUDWRU\� HTXLSSHG� IRU� YLURORJLFDO� ZRUNXVXDOO\� RQ� D� VFDOHG� GRZQ� YHUVLRQ� RI� WKH� SURGXFWLRQ� SURFHVV� DQG� SHUIRUPHG� E\� VXLWDEOHTXDOLILHG�DQG�H[SHULHQFHG�VWDII�
&�����'HVLJQ�RI�WKH�VWXG\&������ &RQVLGHUDWLRQ�VKRXOG�EH�JLYHQ� WR� WKH�PLQLPXP�GHWHFWDEOH�TXDQWLW\�RI�DJHQW�ZKLFKFDQ�EH�DVVD\HG�UHOLDEO\��VHH�$QQH[�)��&������ 7KH�HIIHFWLYHQHVV�RI�LQDFWLYDWLRQ�HOLPLQDWLRQ�RI�DJHQWV�ZLOO�GHSHQG�RQ�WKH�VWUXFWXUH�VL]H�DQG�VKDSH�RI�WKH�PDWHULDO�DQG�RQ�WKHLU�GLVWULEXWLRQ�LQ�LW��7KH�VWXG\�VKRXOG�EH�GHVLJQHG�WRWDNH WKLV�LQWR�DFFRXQW�&������ 7KH�DPRXQW�RI�DJHQW�DGGHG�WR�WKH�VWDUWLQJ�PDWHULDO�IRU�WKH�SURGXFWLRQ�VWHS�ZKLFK�LVWR EH� VWXGLHG� VKRXOG� EH� DV� KLJK� DV� SRVVLEOH� LQ� RUGHU� WR� GHWHUPLQH� WKH� FDSDFLW\� RI� WKHSURGXFWLRQ� VWHS� DGHTXDWHO\��+RZHYHU�� WKH� YROXPH� RI� WKH� DGGHG� VXVSHQVLRQ� FRQWDLQLQJ� WKHDJHQW� VKRXOG� QRW� H[FHHG� ��� �� RI� WKH� WRWDO� SURGXFW� WR� EH� VSLNHG� VR� WKDW� WKH� WHVW� VDPSOHUHPDLQV� VLPLODU� LQ� FRPSRVLWLRQ� WR� WKH� SURGXFWLRQ� PDWHULDO�� &DOFXODWHG� UHGXFWLRQ� IDFWRUVVKRXOG�EH�EDVHG�RQ�WKH�DJHQW�ZKLFK�FDQ�EH�GHWHFWHG�LQ�WKH�VSLNHG�VWDUWLQJ�PDWHULDO�DQG�QRW�RQWKH DPRXQW�RI�DJHQW�DGGHG�&������ ,I� SRVVLEOH�� DJHQW� LQ� VDPSOHV� IURP�PRGHO� H[SHULPHQWV� VKRXOG� EH� WLWUDWHG� ZLWKRXWIXUWKHU� PDQLSXODWLRQV� VXFK� DV� XOWUD�FHQWULIXJDWLRQ�� GLDO\VLV� RU� VWRUDJH�� :KHUH� IXUWKHUWUHDWPHQWV� DUH� XQDYRLGDEOH�� H�J�� WR� UHPRYH� RU� QHXWUDOL]H� LQKLELWRUV� RU� WR[LF� VXEVWDQFHV�� RUVWRUDJH� IRU� D� SHULRG� WR� HQVXUH� WKDW� DOO� VDPSOHV� DUH� WLWUDWHG� WRJHWKHU�� DSSURSULDWH� FRQWUROVVKRXOG�EH�LQFOXGHG�WR�GHWHUPLQH�ZKDW�HIIHFW� WKH�SURFHGXUHV�KDYH�RQ� WKH�UHVXOW�RI� WKH�VWXG\H�J��GLOXWLRQ�HIIHFWV��(IIHFWV�RI� WKH�VDPSOH�RQ� WKH�GHWHFWLRQ�V\VWHP�� LQFOXGLQJ� WR[LF�HIIHFWV�VKRXOG�EH�UHFRUGHG�DV�WKH\�LQIOXHQFH�WKH�OLPLWV�RI�GHWHFWLRQ�&������ :KHQHYHU�SRVVLEOH�NLQHWLFV�RI�LQDFWLYDWLRQ�RI�DJHQWV�VKRXOG�EH�REWDLQHG�LQ�RUGHU�WRPHDVXUH�WKH�VORSH�RI�WKH�FXUYH�DQG�WR�GHWHUPLQH�WKH�WKHRUHWLFDO�WLPH�QHFHVVDU\�WR�LQDFWLYDWHWKH WRWDO�DJHQW�SRSXODWLRQ��,QDFWLYDWLRQ�VWXGLHV�VKRXOG�EH�SODQQHG�LQ�VXFK�D�ZD\�WKDW�VDPSOHVDUH� WDNHQ� DW� GLIIHUHQW� WLPHV� DOORZLQJ� DQ� LQDFWLYDWLRQ� FXUYH� WR� EH� FRQVWUXFWHG�� 2IWHQ� YLUXVLQDFWLYDWLRQ�KDV�D�IDVW� LQLWLDO�SKDVH�IROORZHG�E\�D�VORZHU�SKDVH��)RU� WKH�FKDUDFWHULVDWLRQ�RIWKH LQDFWLYDWLRQ�SURFHVV�LQ�SDUWLFXODU�WKH�VWXG\�RI�WKH�VHFRQG�SKDVH�LV�LPSRUWDQW��VHH�&����F��&�������,Q�FDVH�RI�HOLPLQDWLRQ��H�J��UHGXFWLRQ�RI�DJHQW�LQIHFWLYLW\�E\�SDUWLWLRQ�LQWR�SUHFLSLWDWHVRU UHPRYDO�RI�FHUWDLQ�IUDFWLRQDWHV��WKH�VDPSOH�ZKLFK�LV�UHPRYHG�VKRXOG�DOZD\V�EH�VWXGLHG�DVZHOO��$� EDODQFH� RI� WKH� GLVWULEXWLRQ� RI� DJHQW� LQ� WKH� GLIIHUHQW� IUDFWLRQV� VKRXOG� EH� GUDZQ� XSZKHUHYHU�SRVVLEOH�&������ 7KH� PHWKRG� RI� TXDQWLWDWLYH� LQIHFWLYLW\� DVVD\� RI� DJHQWV� VKRXOG� KDYH� DGHTXDWHVHQVLWLYLW\� DQG� UHSURGXFLELOLW\� DQG� VKRXOG� EH� SHUIRUPHG� ZLWK� VXIILFLHQW� UHSOLFDWHV� DQGFRQWUROV�WR�HQVXUH�DGHTXDWH�VWDWLVWLFDO�DFFXUDF\�RI�WKH�UHVXOW��VHH�$QQH[�(��
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&������ 7KH�YDOLGLW\�RI�WKH�ORJ�UHGXFWLRQ�DFKLHYHG�VKRXOG�EH�HVWDEOLVKHG�IURP�LQYHVWLJDWLRQRI WKH�HIIHFWV�RI�YDULDWLRQ�LQ�FULWLFDO�SURFHVV�SDUDPHWHUV�XVHG�WR�VHW�LQ�SURFHVV�OLPLWV�
&�����&XOWXULQJ�PRGHO�DJHQWV9LUDO�PRGHO�DJHQWV�XVHG�WR�YDOLGDWH�WKH�LQDFWLYDWLRQ�SURFHVV�DUH�SUHIHUDEO\�SURGXFHG�LQ�FHOOFXOWXUHV� ZKHUH� WKHVH� DUH� DYDLODEOH�� 7KH� FHOO� FXOWXUH� V\VWHP� FKRVHQ� VKRXOG� QRW� DOWHU� WKHSURSHUWLHV�RI�WKH�PRGHO�DJHQW�
&�����&RQGXFW�RI�FHOO�FXOWXUH�WHVWV&������ 0RGHO�YLUXVHV�XVHG�WR�YDOLGDWH�WKH�LQDFWLYDWLRQ�SURFHVVHV�DUH�SUHIHUHQWLDOO\�WHVWHG�LQFHOO� FXOWXUHV��$�SHUPLVVLYH�FHOO�PRGHO� IRU� WHVWLQJ� WKH� LQDFWLYDWLRQ�SRWHQWLDO� RI� WKH�GLIIHUHQWPDQXIDFWXULQJ�VWHS�V��VKRXOG�EH�XVHG�&�������,QWUDFHOOXODU�YLUXVHV�DUH�XVXDOO\�PRUH�GLIILFXOW�WR�LQDFWLYDWH�WKDQ�H[WUDFHOOXODU�YLUXVHV�7KH�SHUPLVVLYH�FHOO�DSSURDFK�DOORZV�WHVWLQJ�WKH�HIIHFWLYHQHVV�RI�WKH�SURFHVVLQJ�SDUDPHWHUV�LQLQDFWLYDWLQJ�ERWK�LQWUDFHOOXODU�DQG�H[WUDFHOOXODU�YLUXVHV�&������ 7KH� WHVWLQJ� VKRXOG� EH� H[WHQGHG� WR� WKH� SRLQW� ZKHUH� QR� LQIHFWLYH� DJHQWV� FDQ� EHUHFRYHUHG�IURP�WKH�FHOO�FXOWXUHV�LQIHFWHG�ZLWK�WKH�VHOHFWHG�YLUXV�PRGHO�DJHQWV�
&�����5HGXFWLRQ�IDFWRUV&������7KH�REMHFWLYH�RI�WKH�HOLPLQDWLRQ�DQG�RU�LQDFWLYDWLRQ�VWXG\�LV�WR�LGHQWLI\�VWHSV�HIIHFWLYHLQ WKH� LQDFWLYDWLRQ� DQG�RU� HOLPLQDWLRQ� RI� DJHQWV� DQG� WR� REWDLQ� D� PHDVXUH� RI� WKH� RYHUDOOFDSDFLW\�RI�WKH�PDQXIDFWXULQJ�SURFHVV�WR�LQDFWLYDWH�UHPRYH�WKHP��$Q�RYHUDOO�UHGXFWLRQ�IDFWRULV JHQHUDOO\�H[SUHVVHG�DV�WKH�VXP�RI�WKH�LQGLYLGXDO�IDFWRUV��+RZHYHU��D�VLPSOH�VXPPLQJ�RIWKH LQGLYLGXDO� UHGXFWLRQ� IDFWRUV�PD\�QRW�EH� MXVWLILDEOH�� HVSHFLDOO\� LQ� WKH� FDVH�RI� DJHQWV� IRUZKLFK� WKH�UHVLVWDQFH�FKDUDFWHULVWLFV�DUH�QRW� IXOO\�NQRZQ��5HGXFWLRQV� LQ�DJHQW� WLWUH�GXULQJ� DSURFHVV� VWHS� RI� WKH� RUGHU� RI� �� ORJ� RU� OHVV� DUH� FRQVLGHUHG� WR� EH� QHJOLJLEOH� DQG� VKRXOG� EHLJQRUHG��0DQXIDFWXUHUV� VKRXOG� GLIIHUHQWLDWH� HIIHFWLYH� VWHSV� IURP� SURFHVV� VWHSV� ZKLFK�PD\FRQWULEXWH�WR�UHPRYDO�EXW�XSRQ�ZKLFK�OHVV�UHOLDQFH�FDQ�EH�SODFHG��&RQVLGHUDWLRQ�VKRXOG�DOVREH JLYHQ� WR�ZKHWKHU� DJHQWV� VXUYLYLQJ�RQH� �VWHS�ZRXOG�EH� UHVLVWDQW� WR� D� VXEVHTXHQW� VWHS� RUDOWHUQDWLYHO\� KDYH� LQFUHDVHG� VXVFHSWLELOLW\�� )RU� H[DPSOH�� LW� KDV� EHHQ� VKRZQ� WKDWIRUPDOGHK\GH�WUHDWPHQW�RI�WUDQVPLVVLEOH�DJHQWV�HQKDQFHG�WKHLU�UHVLVWDQFH�WR�KHDW��,Q�JHQHUDO�D VLQJOH�VWHS�KDYLQJ�D�ODUJH�HIIHFW�JLYHV�PRUH�DVVXUDQFH�RI�VDIHW\�WKDQ�VHYHUDO�VWHSV�KDYLQJWKH VDPH�RYHUDOO�HIIHFW�&������ )RU�DOO�DJHQWV��PDQXIDFWXUHUV�VKRXOG�MXVWLI\�WKH�DFFHSWDELOLW\�RI�WKH�UHGXFWLRQ�IDFWRUVREWDLQHG��$Q�RYHUDOO�WHVWLQJ�RI�WKH�PDQXIDFWXULQJ�SURFHVV�VKRXOG�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�ZKHUH�DSSURSULDWH��WR�VXEVWDQWLDWH�WKH�RYHUDOO�FDSDFLW\�RI�WKH�SURFHVV�DV�UHJDUGV�LQDFWLYDWLRQDQG�RU�HOLPLQDWLRQ�RI�76(�DJHQWV��WHVW�RI�WKH�SURGXFW�DIWHU�WKH�SURFHVV�UXQ�IROORZLQJ�DGGLWLRQRI D�VSLNH�ZLWK�PD[LPXP�FRQWDPLQDWLRQ�WR�WKH�VWDUWLQJ�PDWHULDO��
&���(OLPLQDWLRQ�DQG�RU�LQDFWLYDWLRQ�VWXG\�OLPLWDWLRQV&���� (OLPLQDWLRQ�DQG�RU� LQDFWLYDWLRQ�VWXGLHV�DUH�XVHIXO� LQ�FRQWULEXWLQJ� WR� WKH� ULVN�DQDO\VLVDQG� ULVN� PDQDJHPHQW� WR� DVVXUH� WKDW� DQ� DFFHSWDEOH� OHYHO� RI� VDIHW\� LV� HVWDEOLVKHG� IRU� WKHPHGLFDO� GHYLFH��+RZHYHU�� D� QXPEHU� RI� IDFWRUV� LQ� WKH� GHVLJQ� DQG� H[HFXWLRQ� RI� HOLPLQDWLRQDQG�RU�LQDFWLYDWLRQ�VWXGLHV�PD\�OHDG�WR�DQ�LQFRUUHFW�HVWLPDWH�RI�WKH�DELOLW\�RI�WKH�SURFHVV�WRHOLPLQDWH�DQG�RU�LQDFWLYDWH�DJHQWV��7KHVH�IDFWRUV�LQFOXGH�WKH�IROORZLQJ�D��GLIIHUHQW�ODERUDWRU\�VWUDLQV�RI�YLUXV�PD\�GLIIHU�LQ�WKHLU�VHQVLWLYLW\�RI�WKH�VDPH�WUHDWPHQW�E� LI�DJHQW�SUHSDUDWLRQV�XVHG�WR�YDOLGDWH�DQ�HOLPLQDWLRQ�DQG�RU�LQDFWLYDWLRQ�VWHS�DUH�SURGXFHGLQ WLVVXH� FXOWXUH�� WKH� EHKDYLRXU� RI� WLVVXH� FXOWXUH� GHULYHG� DJHQW� LQ� WKH� HOLPLQDWLRQ� DQG�RULQDFWLYDWLRQ�VWXG\�PD\�EH�GLIIHUHQW�IURP�WKDW�RI�WKH�QDWLYH�DJHQW��IRU�H[DPSOH�LI�QDWLYH�DQGFXOWXUH�DJHQWV�GLIIHU�LQ�SXULW\�RU�GHJUHH�RI�DJJUHJDWLRQ��
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F��WKH�DELOLW\�RI�WKH�RYHUDOO�SURFHVV�WR�UHGXFH�LQIHFWLYLW\�LV�RIWHQ�H[SUHVVHG�DV�WKH�VXP�RI�WKHORJDULWKP� RI� WKH� UHGXFWLRQV� RI� HDFK� VWHS�� 7KLV� LV� D� XVHIXO� ZD\� RI� FDOFXODWLQJ� WKH� RYHUDOOUHGXFWLRQ� IDFWRU�� WKRXJK� WKHUH� DUH� VRPH� VLWXDWLRQV� LQ� ZKLFK� LW� PD\� QRW� EH� YDOLG� WR� DGGORJDULWKPLF�UHGXFWLRQV��^H�J��ZKHUH�UHGXFWLRQ�GHSHQGV�RQ�DJHQW�DGVRUSWLRQ�E\�D�PDWUL[��G��LQDFWLYDWLRQ�RI�DJHQW�LQIHFWLYLW\�IUHTXHQWO\�IROORZV�D�ELSKDVLF�FXUYH�LQ�ZKLFK�D�UDSLG�LQLWLDOSKDVH� LV� IROORZHG� E\� D� VORZHU� SKDVH�� ,W� LV� SRVVLEOH� WKDW� DJHQWV� VXUYLYLQJ� D� SDUWLFXODULQDFWLYDWLRQ�VWHS�PD\�EH�PRUH� UHVLVWDQW� WR�VXEVHTXHQW�VWHSV��$V�D� FRQVHTXHQFH�� WKH�RYHUDOOUHGXFWLRQ� IDFWRU� LV� QRW� QHFHVVDULO\� WKH� VXP� RI� UHGXFWLRQ� IDFWRUV� FDOFXODWHG� IURP� HDFKLQGLYLGXDO�VWHS��XVLQJ�HDFK�WLPH�D�IUHVK�DJHQW�LQRFXOXP��)RU�H[DPSOH��LI�WKH�UHVLVWDQW�IUDFWLRQWDNHV� WKH� IRUP� RI� DJHQW� DJJUHJDWHV�� LQIHFWLYLW\� PD\� EH� UHVLVWDQW� WR� D� UDQJH� RI� GLIIHUHQWWUHDWPHQWV�OLNH�IL[DWLRQ�DQG�VWHULOL]DWLRQ�H� ,I� WKH� LQDFWLYDWLRQ� FXUYH� LV� DW\SLFDO�E\� FRPSDULVRQ� WR�KLVWRULF�GDWD� WKLV� VKRXOG�EH�JLYHQSDUWLFXODU�FRQVLGHUDWLRQ�I� WKH� H[SUHVVLRQ� RI� UHGXFWLRQ� IDFWRUV� DV� ORJDULWKPLF� UHGXFWLRQV� LQ� WLWUH� LPSOLHV� WKDW��ZKLOHUHVLGXDO�DJHQW�LQIHFWLYLW\�PD\�EH�JUHDWO\�UHGXFHG��LW�ZLOO�QHYHU�EH�UHGXFHG�WR�]HUR�&���� 0RGHO� VFDOHG� GRZQ� SURFHVVLQJ� LV� OLNHO\� WR� GLIIHU� IURP� IXOO� VFDOH� SURFHVVLQJ� GHVSLWHFDUH�WDNHQ�WR�GHVLJQ�WKH�VFDOHG�GRZQ�SURFHVV��VHH�$QQH[�%��&���� ,Q�FHUWDLQ�FLUFXPVWDQFHV�DQWLERGLHV� WR�D�QDWLYH�DJHQW�PD\�EH�SUHVHQW� LQ� WKH�PDWHULDO�7KLV�PD\� DIIHFW� SDUWLWLRQ� RI� WKH� DJHQW� RU� LWV� VXVFHSWLELOLW\� WR� LQDFWLYDWLRQ�� EXW� LW�PD\� DOVRFRPSOLFDWH�WKH�GHVLJQ�RI�WKH�VWXG\�E\�QHXWUDOL]LQJ�WKH�LQIHFWLYLW\��7KH�DSSURSULDWHQHVV�RI�WKHVWXG\�GHVLJQ�PD\�EH�GLIILFXOW�WR�MXGJH��7KH�OHYHO�RI�DQWLERG\�SUHVHQW�PD\�EH�FRQVLGHUHG�DV�DVLJQLILFDQW�SURFHVV�YDULDEOH�&���� 6PDOO�GLIIHUHQFHV�LQ�SURGXFWLRQ�SDUDPHWHUV�VXFK�DV�SURWHLQ�FRQWHQW�RU�WHPSHUDWXUH�FDQSURGXFH� ODUJH� GLIIHUHQFHV� LQ� WKH� UHGXFWLRQ� RI� DJHQW� LQIHFWLYLW\� E\� ZKDWHYHU� PHFKDQLVP�:RUVW�FDVH�FRQGLWLRQV�VKRXOG�EH�DSSOLHG�GXULQJ�WKH�YDOLGDWLRQ�VWXGLHV�
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$SSHQGL[�� /LWHUDWXUH�UHYLHZ��,QDFWLYDWLRQ�DQG�RUHOLPLQDWLRQ�RI�YLUXVHV�IURP�GRQRU�VNLQ
,1752'8&7,21
,Q�RUGHU� WR� HQDEOH� DQ� DVVHVVPHQW�RI� WKH� ULVN� RI�YLUXV� WUDQVPLVVLRQ�E\� JO\FHURO�SUHVHUYHG� VNLQ
DOORJUDIWV��VHYHUDO�TXHVWLRQV�QHHG�WR�EH�DVNHG�DQG�DQVZHUHG�
� :KLFK�YLUXVHV�FDQ�EH�SUHVHQW�LQ�VNLQ�WLVVXH"
� ,V�WKHUH�D�ULVN�RI�WUDQVPLWWLQJ�WKHVH�YLUXVHV�E\�VNLQ�WUDQVSODQWDWLRQ"
� $UH�WKHUH�DQ\�GDWD�RQ�WKH�YLUXFLGDO�HIIHFW�RI�JO\FHURO"
� 7R�ZKDW�H[WHQW�LV�JO\FHURO�DEOH�WR�SHQHWUDWH�WKH�VNLQ�FHOOV�DQG�DIWHU�KRZ�PXFK�WLPH�LV�DQ

HTXLOLEULXP�FRQFHQWUDWLRQ�UHDFKHG"
� ,V� WKH� DYDLODEOH� LQIRUPDWLRQ� VXIILFLHQW� WR� DVVHVV� WKH� SRWHQWLDO� RI� WKH� DFWXDOO\� DSSOLHG

SURWRFRO�WR�SUHYHQW�WKH�WUDQVPLVVLRQ�RI�YLUXVHV"
� ,I�VR��LV�WKH��UHVLGXDO��ULVN�RI�YLUXV�WUDQVPLVVLRQ�DFFHSWDEOH"
� ,I�QRW��ZKDW�DGGLWLRQDO�UHVHDUFK�LV�QHHGHG�WR�IXOO\�HYDOXDWH�WKH�SRWHQWLDO�RI� WKH�DFWXDOO\

DSSOLHG�SURWRFRO�WR�SUHYHQW�WKH�WUDQVPLVVLRQ�RI�YLUXVHV"
7KH� OLWHUDWXUH� VHDUFK�ZDV� EDVHG� SULPDULO\� RQ� VHDUFKHV� LQ� WKH�0HGOLQH� GDWDEDVH� VXSSOHPHQWHG
ZLWK�FURVV�UHIHUHQFHV�IURP�WKH�SXEOLFDWLRQV�WKDW�ZHUH�LGHQWLILHG�LQ�WKHVH�VHDUFKHV��3XEOLFDWLRQV
ZHUH� VHOHFWHG� IURP� SHHU�UHYLHZHG� MRXUQDOV� DQG� ERRNV�� WKXV� DFFRXQWLQJ� IRU� WKHLU� VFLHQWLILF
TXDOLW\��5HOHYDQFH�RI�WKH�SXEOLFDWLRQV�ZDV�GHWHUPLQHG�E\�FKHFNLQJ�DJDLQVW�WKH�DERYH�PHQWLRQHG
TXHVWLRQV��,Q�YLHZ�RI�WKH�VXEMHFW�LW�ZDV�DVVXPHG�WKDW�WKHUH�ZDV�QR�QHHG�WR�VHDUFK�RWKHU�GDWDEDVHV
EHVLGHV�WKH�0HGOLQH�

� 7+(�35(6(1&(�2)�9,586(6�,1�6.,1�7,668(
$ VHDUFK�LQ�WKH�0HGOLQH�GDWDEDVH�UHYHDOHG�WKDW�D�EURDG�UDQJH�RI�YLUXVHV�FDQ�EH�SUHVHQW�LQ�VNLQ
WLVVXH� DQG�RU� LQ� VNLQ�DVVRFLDWHG� FHOOV��7KHUHIRUH� LW�ZDV� GHHPHG�QRW� QHFHVVDU\� DQG� EH\RQG� WKH
VFRSH� RI� WKLV� UHSRUW� WR� WU\� DQG� GUDZ� XS� DQ� H[KDXVWLYH� OLVW�� ,I� WKH� QHHG� IRU� DGGLWLRQDO� YLUXV
LQDFWLYDWLRQ�VWXGLHV� LV� LGHQWLILHG�� LW� FDQ�EH�DQWLFLSDWHG� WKDW�D�QXPEHU�RI�PRGHO�YLUXVHV�ZLOO� EH
FKRVHQ��VLQFH�LW�LV�QRW�IHDVLEOH�WR�GR�WKH�VWXGLHV�IRU�DQ\�YLUXV�WKDW�PLJKW�EH�H[SHFWHG��7KH�PRVW
UHOHYDQW� YLUXVHV� UHJDUGLQJ� WKH� ULVN� RI� GLVHDVH� WUDQVPLVVLRQ�ZLOO� EH� LGHQWLILHG� LQ�&KDSWHU� ��� ,Q
RUGHU�WR�SURYLGH�VRPH�LQVLJKW�LQ�WKH�YDULHW\�RI�YLUXVHV�WKDW�FDQ�EH�SUHVHQW�LQ�WKH�VNLQ��7DEOH��
OLVWV�D�QXPEHU�RI�UDQGRPO\�FKRVHQ�H[DPSOHV�
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7DEOH����9LUXVHV�UHSRUWHG�WR�EH�SUHVHQW�LQ�VNLQ�WLVVXH��QRQ�H[KDXVWLYH�OLVW�
YLUXV FRPPHQWV UHI�
+,9 >���@
F\WRPHJDORYLUXV >�@
+7/9�� >���@
+XPDQ�SDSLOORPDYLUXV >���@
(SVWHLQ�%DUU�YLUXV DVVRFLDWHG�ZLWK�7�FHOO�O\PSKRPDV���DP\ORLGRVLV >���@
+XPDQ�+HUSHVYLUXV�� DVVRFLDWHG�ZLWK�$,'6�UHODWHG�.DSRVL¶V�VDUFRPD >�����@
/HLVKPDQLDYLUXV GLDJQRVWLF�PDUNHU�RI�/HLVKPDQLDVLV >��@
+HUSHV�6LPSOH[�YLUXV >�����@
3DUYRYLUXV�%�� >��@
UDELHV >��@

� 5,6.�2)�9,586�75$160,66,21�%<�6.,1�75$163/$17$7,21
�����������*HQHUDO
$V� ZDV� UHSRUWHG� LQ� &KDSWHU� ��� D� YDULHW\� RI� YLUXVHV� FDQ� EH� SUHVHQW� LQ� VNLQ� WLVVXH�� 7KHUHIRUH
WUDQVPLVVLRQ�RI�YLUDO�GLVHDVH�E\�VNLQ�WUDQVSODQWDWLRQ�LV�FHUWDLQO\�D�SRVVLELOLW\��,QIHFWLRXV�GLVHDVH
WUDQVPLVVLRQ� WKURXJK� WUDQVSODQWDWLRQ� KDV� EHHQ� FRQILUPHG� IRU� D� QXPEHU� RI� RUJDQV� DQG� WLVVXHV
>�����@�� 2UJDQV� FDQ� WUDQVPLW� +,9�� +HSDWLWLV� %� DQG� &�� F\WRPHJDORYLUXV�� (SVWHLQ�%DUU� YLUXV�
+HUSHV�VLPSOH[�YLUXV�DQG�3DUYRYLUXV��)URP�VHYHUDO� WLVVXHV�OLNH�ERQH��FRUQHD�DQG�KHDUW�YDOYHV
LQIHFWLRQV�E\�+,9��+HSDWLWLV�%�DQG�&��F\WRPHJDORYLUXV��+HUSHV�VLPSOH[�YLUXV�DQG�UDELHV�ZHUH
UHSRUWHG�� )RU� VNLQ�� KRZHYHU�� WKH� RQO\� YLUXVHV� WKDW� ZHUH� UHSRUWHG� WR� EH� WUDQVPLWWHG� WKURXJK
WUDQVSODQWDWLRQ��DUH�+,9���>��@�DQG�F\WRPHJDORYLUXV�>�@��7KLV�VKRZV�WKDW�D�JUHDW�SDUW�RI�WKH�ULVN
LV�GHDOW�ZLWK�E\�WKH�DSSOLFDWLRQ�RI�VWULQJHQW�GRQRU�VHOHFWLRQ�FULWHULD�DQG�VHURORJ\�WHVWLQJ�>($7%@�
1HYHUWKHOHVV��DV�VWDWHG�E\�.HDUQH\�>VNL���@��HYHQ�WKLV�FRPELQDWLRQ�PD\�QRW�EH�VXIILFLHQW��DQG
WKHUHIRUH�� ZKHUH� DSSURSULDWH�� LQDFWLYDWLRQ� DQG�RU� HOLPLQDWLRQ� SURFHVVHV� IRU� YLUXVHV� VKRXOG� EH
DSSOLHG��7KLV�VWDWHPHQW�LV�VXSSRUWHG���DW�OHDVW�UHJDUGLQJ�WKH�ULVN�RI�+,9���E\�VHYHUDO�UHSRUWV�RQ
+,9� WUDQVPLVVLRQ� IURP�VHURQHJDWLYH�GRQRUV� >�����@��0RVW�RI� WKHVH�FDVHV�DUH� DWWULEXWHG� WR� WKH
H[LVWHQFH�RI�D�µZLQGRZ�SKDVH¶�GXULQJ�ZKLFK�D�SHUVRQ�LV�LQIHFWLRXV��EXW�FDQQRW�EH�LGHQWLILHG��\HW�
ZLWK� WKH� FXUUHQW� GHWHFWLRQ� PHWKRGV�� 7KH� ULVN� RI� +,9� WUDQVPLVVLRQ� LV� IXUWKHU� GLVFXVVHG� LQ
SDUDJUDSK�����
)RU�RWKHU�YLUXVHV�WKDW�DUH�WHVWHG�IRU�E\�VHURORJ\��+%9��+&9��+7/9��µZLQGRZ�SKDVHV¶�H[LVW�DV
ZHOO�� (YHQ� WKRXJK� WUDQVPLVVLRQ� RI� WKHVH� YLUXVHV� KDV� QRW� EHHQ� UHSRUWHG� \HW�� WKH� ULVN� RI� WKHLU
WUDQVPLVVLRQ� VKRXOG� DOVR� EH� WDNHQ� LQWR� DFFRXQW� LI� YLUXV� LQDFWLYDWLRQ� VWXGLHV� DUH� VHW� XS� IRU
YDOLGDWLRQ�RI� WKH�PHWKRG��&\WRPHJDORYLUXV� �&09�� LV�QRW� WHVWHG� IRU� URXWLQHO\��GHVSLWH� WKH� IDFW
WKDW�WUDQVPLVVLRQ�E\�VNLQ�WUDQVSODQWDWLRQ�KDV�RFFXUUHG��7KH�UHDVRQ�IRU�WKLV�VLWXDWLRQ�LV�WKDW�ILUVWO\
&09� LV� QRW� UHFRJQLVHG� DV� D� YLUXV� WKDW� VLJQLILFDQWO\� DIIHFWV� SDWLHQW� FOLQLFDO� RXWFRPHV�� DQG
VHFRQGO\�WKH�H[FOXVLRQ�RI�&09�SRVLWLYH�GRQRUV�ZRXOG�H[DFHUEDWH�WKH�DOUHDG\�H[LVWLQJ�VKRUWDJH
RI�VNLQ�DOORJUDIWV�VLQFH�WKH�PDMRULW\�RI�KHDOWK\�DGXOW�SURVSHFWLYH�GRQRUV�KDYH�&09�DQWLERGLHV
>�����@�� )RU� LPPXQHVXSSUHVVHG� LQGLYLGXDOV� OLNH� RUJDQ� GRQRUV� D� KLJK�PRUWDOLW\� DQG�PRUELGLW\
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UDWH� IURP� WUDQVSODQW� WUDQVPLWWHG� &09� LV� NQRZQ� WR� H[LVW�� +RZHYHU�� WKH� QDWXUDO
LPPXQRVXSSUHVVLRQ�DVVRFLDWHG�ZLWK�EXUQV�GRHV�QRW�DSSHDU�WR�OHDG�WR�&09�UHODWHG�SUREOHPV�LQ
VNLQ�DOORJUDIW�UHFLSLHQWV�
�����������5LVN�RI�+,9�WUDQVPLVVLRQ
+,9�WUDQVPLVVLRQ�E\�RUJDQ�DQG�WLVVXH�WUDQVSODQWDWLRQ�LV�ZHOO�GRFXPHQWHG�>��������������@@��$
UHYLHZ� E\� 6LPRQGV� >��@� LGHQWLILHV� LQIHFWLRQ� IROORZLQJ� WUDQVSODQWDWLRQ� RI� NLGQH\� �Q ����� OLYHU
�Q ����� KHDUW� �Q ���� SDQFUHDV� �Q ���� ERQH� �Q ��� DQG� VNLQ� �Q ���� ,Q� ��� FDVHV� WUDQVSODQWDWLRQ
RFFXUUHG� DIWHU� URXWLQH� GRQRU� VFUHHQLQJ� IRU� +,9� DQWLERG\� ZDV� LQWURGXFHG�� ,Q� WKH� FDVH� RI
WUDQVPLVVLRQ� E\� VNLQ� WKH� WUDQVSODQWDWLRQ� ZDV� SHUIRUPHG� EHIRUH� WKH� VHURORJ\� UHVXOWV� ZHUH
DYDLODEOH�>��@��)XUWKHU��WKH�VNLQ�ZDV�XQSURFHVVHG��6LPRQGV�>��@�DQG�$VVHOPHLHU�HW�DO��>��@�UHSRUW
WKDW�WKH�WUDQVPLVVLRQ�ULVN�DSSHDUV�ORZHU�IRU�SURFHVVHG��H�J��LUUDGLDWHG��O\RSKLOLVHG�RU�WUHDWHG�ZLWK
HWKDQRO��RU�DYDVFXODU�WLVVXHV�
$V�IDU�DV�WKH�VSHFLILF�VLWXDWLRQ�RI�VNLQ�LV�FRQFHUQHG��WKHUH�LV�FHUWDLQO\�D�ULVN�IRU�+,9�WUDQVPLVVLRQ
LI�QR� LQDFWLYDWLRQ�SURFHGXUH� LV�FDUULHG�RXW��$� UHYLHZ�E\�3LUQD\�HW�DO�� >�@�GHVFULEHV�D� VHULHV�RI
VRPHWLPHV�FRQIOLFWLQJ�UHSRUWV�RQ�WKH�SRVVLELOLW\�RI�LQ�YLYR�LQIHFWLRQ�RI�VNLQ�FHOOV�E\�+,9��,W�KDV
EHHQ�FRQILUPHG� WKDW�+,9� LV�YHU\� IUHTXHQWO\�SUHVHQW�ZLWKLQ� WKH� VNLQ�GXULQJ� WKH�FRXUVH�RI�+,9
LQIHFWLRQ�>��@��.DOWHU�HW�DO��>��@�GHPRQVWUDWHG�YLUDO�'1$�LQ�WKH�GHUPLV�RI����RXW�RI����SDWLHQWV�
EXW�IRXQG�WKDW�HSLGHUPDO�/DQJHUKDQV�FHOOV�DUH�QRW�SULQFLSDO�UHVHUYRLUV�RI�+,9��%ODXYHOW�DQG�.DW]
>�@�DFNQRZOHGJH�WKDW�/DQJHUKDQV�FHOOV�DQG�SRVVLEO\�RWKHU�VNLQ�FHOOV�DUH�WDUJHWV�IRU�LQIHFWLRQ�ZLWK
+,9�DV�FODLPHG�IRU�LQVWDQFH�E\�1lKHU�HW�DO��>��@��EXW�WKH\�DOVR�FRQFOXGH�WKDW�WKH�VNLQ�LV�QRW�D
PDMRU�YLUDO�UHVHUYRLU�LQ�+,9�LQIHFWHG�LQGLYLGXDOV��$OWKRXJK�WKH\�PD\�EH�ULJKW��D�UHFHQW�VWXG\�E\
*DOD� HW� DO�� >��@� GHPRQVWUDWHG� WKH� SRWHQWLDO� YLUDO� LQIHFWLYLW\� RI� IUHVK� RU� VWRUHG� SRVW�PRUWHP
VDPSOHV�VNLQ�LQ�+,9�LQIHFWHG�SDWLHQWV�
,Q� VXPPDU\�� LW� PD\� EH� FRQFOXGHG� WKDW� WUDQVSODQWDWLRQ� RI� XQSURFHVVHG� VNLQ� EHDUV� D� ULVN� RI
WUDQVPLVVLRQ�RI�+,9��HYHQ�DIWHU�DSSOLFDWLRQ�RI�GRQRU�VHOHFWLRQ�FULWHULD�DQG�VHURORJ\�WHVWLQJ��7KH
ULVN�UHGXFWLRQ�DFKLHYHG�E\�SURFHVVLQJ�WKH�VNLQ�LQ�JO\FHURO�ZLOO�EH�GLVFXVVHG�LQ�&KDSWHU���

�� 9,58&,'$/�())(&7�2)�*/<&(52/
�����������*HQHUDO
)RU�WHQ�\HDUV�QRZ��WKH�(XUR�6NLQ�%DQN�LQ�WKH�1HWKHUODQGV�KDV�LQYHVWLJDWHG�WKH�DQWLYLUDO�HIIHFW�RI
JO\FHURO�DV�XVHG�LQ�GRQRU�VNLQ�SUHVHUYDWLRQ��,Q�WKHLU�ILUVW�VWXGLHV�>�����@��WZR�PRGHO�YLUXVHV�ZHUH
XVHG��+HUSHV�VLPSOH[�YLUXV��+69���ZKLFK�KDV�DQ�HQYHORSH�FRPSDUDEOH�WR�+,9��DQG�3ROLRYLUXV
�39���DV�DQ�H[DPSOH�RI�D�VPDOO��KDUG�WR�LQDFWLYDWH�YLUXV�ZLWKRXW�DQ�HQYHORSH��([SHULPHQWV�ZHUH
FDUULHG� RXW� DW� WKUHH� GLIIHUHQW� WHPSHUDWXUHV� ���&�� ���&�� DQG� ���&�� ZLWK� WZR� GLIIHUHQW
FRQFHQWUDWLRQV�RI�JO\FHURO������DQG������
7KH�UHVXOWV�VKRZHG�WKDW�ZLWK�����JO\FHURO�ERWK�+69�DQG�39�ZHUH�LPPHGLDWHO\��VDPSOHV�WDNHQ
RQ�GD\���GLUHFWO\�DIWHU�VWDUW�RI�LQFXEDWLRQ��FRPSOHWHO\�LQDFWLYDWHG�DW�ERWK���& DQG����&��:LWK
����JO\FHURO�+69�ZDV�LQDFWLYDWHG�DIWHU����GD\V����GD\V�DQG���KRXUV�DW� UHVS����&�����&��DQG
���&��39�ZDV�QRW�LQDFWLYDWHG�DW���&��EXW�DW����& DQG����& LW�ZDV�LQDFWLYDWHG�DIWHU����GD\V��UHVS�
���KRXUV�
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2Q� WKH�EDVLV� RI� WKHVH� UHVXOWV� WKH� SURWRFRO� XVHG� E\� WKH�(XUR�6NLQ�%DQN�ZDV� GHWHUPLQHG�� ,W� LV
GHVFULEHG� E\�'H�%DFNHUH� >��@� DV� IROORZV�� WUDQVSRUW� LQ� ���� JO\FHURO� WR� WKH� (XUR� 6NLQ�%DQN�
ZKHUH� LW� LV� LQFXEDWHG� LQ� ���� JO\FHURO� IRU� �� KRXUV� DW� ���&�� IROORZHG� E\� LQFXEDWLRQ� LQ� ���
JO\FHURO�IRU���KRXUV�DW����&�
$FFRUGLQJ�WR�9DQ�%DDUH�HW�DO��>��@�VNLQ�SUHVHUYHG�LQ�����JO\FHURO�FDQ�EH�GLIILFXOW�WR�UHK\GUDWH
DQG� LV� LQIHULRU� IRU� WUDQVSODQWDWLRQ�SXUSRVHV��7KLV� LV� SUREDEO\� WKH� UHDVRQ�ZK\�����JO\FHURO� LV
XVHG�LQVWHDG�RI�WKH�PXFK�VWURQJHU�YLUXFLGDO�����JO\FHURO��$Q�HDUOLHU�UHSRUW�E\�WKH�VDPH�JURXS�
KRZHYHU��VWDWHV�WKDW�DOORJUDIW�VNLQ�O\RSKLOLVHG�LQ�����JO\FHURO�LV�DQ�HIIHFWLYH�RYHUOD\�IRU�ZLGHO\
H[SDQGHG�DXWRJUDIWV�>��@��$OVR�%DVLOH�UHSRUWV�QR�SUREOHPV�LQ�UHK\GUDWLQJ�SRUFLQH�VNLQ�WKDW�KDG
EHHQ� SUHVHUYHG� LQ� ���� JO\FHURO� >��@�� $� VWXG\� E\� *KRVK� HW� DO�� >��@� FRPSDUHG� PHWKRGV� RI
VWHULOLVDWLRQ�RI�DOORJUDIW�VNLQ��7KH\�FRQFOXGHG�WKDW�D�WUHDWPHQW�ZLWK�����JO\FHURO�URXWLQHO\�JDYH
WKH� PRVW� FRQVLVWHQWO\� QRUPDO�DSSHDULQJ� GHUPDO� PDWUL[� DV� FRPSDUHG� ZLWK� HWK\OHQH� R[LGH
VWHULOLVDWLRQ�RU�LUUDGLDWLRQ��WUHDWPHQW�ZLWK�����JO\FHURO�ZDV�QRW�LQYHVWLJDWHG��
$ FRPPHQW� WR� WKH�DERYH�GHVFULEHG� UHVHDUFK�ZDV�PDGH�E\�*KRVK�DQG�)UHHGODQGHU� >��@��7KH\
FRQFOXGH�WKDW�RQ�WKH�EDVLV�RI�WKH�GDWD�DV�VKRZQ�LQ�WKH�VWXG\�E\�9DQ�%DDUH�HW�DO��>��@�WKH�SURWRFRO
WKDW�LV�DSSOLHG�E\�WKH�(XUR�6NLQ�%DQN�ZLOO�QRW�EH�HIIHFWLYH��VHH�DERYH�UHSRUWHG�WLPH�WHPSHUDWXUH
FRPELQDWLRQV�WR�LQDFWLYDWH�39���)XUWKHUPRUH�WKH\�VWDWH�FRUUHFWO\�WKDW�WKH�VWXG\�RQO\�LQYHVWLJDWHG
WKH�HIIHFW�RI�JO\FHURO�RQ�H[WUDFHOOXODU�YLUXVHV��ZKLFK�PD\�QRW�SDUDOOHO� WKH�VLWXDWLRQ�FRQFHUQLQJ
LQWUDFHOOXODU�YLUXVHV�
7KH� DXWKRUV� IURP� WKH� (XUR� 6NLQ� %DQN� UHVSRQG� WR� WKLV� WKDW�� ILUVWO\�� *KRVK� DQG� )UHHGODQGHU
PLVLQWHUSUHWHG�WKH�SURWRFRO��WZLFH�IRU���K��DW����& LQVWHDG�RI�RQFH���6HFRQGO\��WKH\�HVWLPDWH�WKHLU
SURFHGXUH� WR�JLYH�D� UHGXFWLRQ�RI��� ��ORJ�XQLWV��ZKLFK� WKH\�FODLP�VKRXOG�EH� DGHTXDWH��7KLUGO\�
WKH\�SRLQW�RXW�WKDW�WKH�H[WUDFHOOXODU�VLWXDWLRQ�ZDV�FKRVHQ�LQ�RUGHU�WR�EH�DEOH�WR�H[SHULPHQW�ZLWK
WLWUHV�WKDW�DUH�YHU\�PXFK�KLJKHU�WKDQ�LQ�DQ\�SRVVLEOH�VLWXDWLRQ�ZLWK�GRQRU�VNLQ�
,Q������0DUVKDOO�HW�DO���LQFOXGLQJ�*KRVK�DQG�)UHHGODQGHU��UHSRUWHG�WKH�UHVXOWV�RI�LQYHVWLJDWLRQ
RI�D�PRGHO�VWXG\LQJ�WKH�HIIHFW�RI�JO\FHURO�RQ�WKH�LQDFWLYDWLRQ�RI�LQWUDFHOOXODU�YLUXVHV�>��@��7KH\
XVHG� WKH� VDPH� WZR�PRGHO�YLUXVHV� DV� LQ� WKH� DERYH�GHVFULEHG� UHVHDUFK�RQ� H[WUDFHOOXODU�YLUXVHV�
+69�DQG�39�
7KHLU�UHVXOWV�VKRZ�WKDW�ZLWK�����JO\FHURO�QHLWKHU�+69�QRU�39�FRXOG�EH�IXOO\�LQDFWLYDWHG�DW���&
ZLWKLQ� �� ZHHNV�� DW� ���& +69� ZDV� LQDFWLYDWHG� ZLWKLQ� �� ZHHN�� EXW� 39� FRXOG� QRW� EH� IXOO\
LQDFWLYDWHG�ZLWKLQ���ZHHNV��:LWK�����JO\FHURO�DW���& +69�ZDV�LQDFWLYDWHG��EXW�39�FRXOG�QRW
EH�IXOO\�LQDFWLYDWHG�ZLWKLQ���ZHHNV��DW����& ERWK�+69�DQG�39�ZHUH�LQDFWLYDWHG�ZLWKLQ����UHVS���
ZHHNV��8QIRUWXQDWHO\�WKH\�GLG�QRW�SHUIRUP�H[SHULPHQWV�DW�KLJKHU�WHPSHUDWXUHV�
2Q�WKH�EDVLV�RI�WKHVH�UHVXOWV�WKH\�UHFRPPHQG�WKDW�DOORJUDIW�VNLQ�EH�H[SRVHG�WR�����JO\FHURO�IRU
D PLQLPXP�RI�DW�OHDVW���ZHHNV�DW�D�PLQLPXP�WHPSHUDWXUH�RI����& EHIRUH�FOLQLFDO�XVH�
�����������(IIHFW�RI�JO\FHURO�RQ�+,9
6HYHUDO�UHSRUWV�VKRZ�WKDW�+,9�FDQ�EH�UHPDUNDEO\�UHVLVWDQW�XQGHU�FHUWDLQ�FLUFXPVWDQFHV��7KLV�LV
FRQWUDU\�WR�ZKDW�LV�JHQHUDOO\�WKRXJKW�RI�YLUXVHV�ZLWK�D�OLSLG�HQYHORSH�OLNH�+,9�>��@��(VSHFLDOO\
ZKHQ�DWWDFKHG�WR�VXUIDFHV��HLWKHU�RUJDQLF�FHOOXODU�RU�PHWDO�SODVWLF�JODVV�HWF���WKH�YLUXV�LV�KDUG�WR
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LQDFWLYDWH�� HYHQ� ZKHQ� FRPSOHWHO\� GULHG� RXW� >�����@�� 5HSRUWV� RQ� WKH� HIIHFWLYHQHVV� RI� YDULRXV
FKHPLFDO�GLVLQIHFWDQWV��KHDW��JDPPD�UD\V�DQG�89�OLJKW�ZHUH�PDGH�E\�6SLUH�HW�DO��>�����@�DQG�WKH
SURFHGXUHV�XVHG�LQ�WKH�SUHSDUDWLRQ�RI�IDFWRU�9,,,�LQ�UHODWLRQ�WR�WKHLU�LQDFWLYDWLRQ�HIIHFW�RQ�$,'6�
DVVRFLDWHG�UHWURYLUXVHV�ZHUH�GLVFXVVHG�E\�/HY\�HW�DO��>��@�
,Q������D�VWXG\�ZDV�SHUIRUPHG�E\�%XMLD�HW�DO�� LQ�RUGHU�WR�GHWHUPLQH�WKH�LQIOXHQFH�RI�GLIIHUHQW
FKHPLFDO�SUHVHUYDWLRQ�SURFHGXUHV�RQ�WKH�SUHVHQFH�RI�+,9�'1$�LQ�VWRUHG�DOORJUDIW�WLVVXHV�>��@�
+,9�LQIHFWHG� WLVVXHV� ZHUH� REWDLQHG� IURP� VHYHUDO� SDWLHQWV� DQG� H[DPLQHG� XVLQJ� WKH� 57�3&5
�UHYHUVH� WUDQVFULSWDVH� SRO\PHUDVH� FKDLQ� UHDFWLRQ�� WHFKQLTXH�� $IWHU� FKHPLFDO� WUHDWPHQW� ZLWK
&LDOLW��0HUWKLRODWH� DQG� IRUPDOGHK\GH� WKH�SUHVHQFH�RI�+,9�ZDV� VWLOO� REVHUYHG� LQ�DOO� H[DPLQHG
WLVVXHV�� 8QIRUWXQDWHO\�� QHLWKHU� VNLQ� DV� D� WLVVXH� QRU� JO\FHURO� DV� D� SUHVHUYDWLRQ� PHGLXP� ZHUH
LQFOXGHG� LQ� WKH� UHVHDUFK��7KH�UHVXOWV�GR��KRZHYHU�� LQGLFDWH�WKDW�+,9� LQ�DOORJUDIW� WLVVXHV� LV�QRW
HDVLO\�LQDFWLYDWHG�
6WLOO�� WKH� TXHVWLRQ� ZKHWKHU� +,9� LV� LQDFWLYDWHG� LQ� WKH� (6%� SURFHVV� KDG� QRW� EHHQ� DGGUHVVHG
GLUHFWO\�� 7KHUHIRUH� D� VWXG\� ZDV� VHW� XS� E\� (6%� LQ� FRRSHUDWLRQ� ZLWK� WKH� $,'6� 3DWKRJHQHVLV
5HVHDUFK�8QLW� RI� WKH�0DFIDUODQH�%XUQHW�&HQWUH� IRU�0HGLFDO� 5HVHDUFK� LQ� 9LFWRULD�� $XVWUDOLD�
3UHOLPLQDU\�UHVXOWV�ZHUH�UHSRUWHG�HDUOLHU�>�����@��DQG�WKH�IXOO�VWXGLHV�DUH�QRZ�DYDLODEOH�>�����@�
%RWK� WKH� HIIHFWV�RI� JO\FHURO�SUHVHUYDWLRQ� DQG�FU\RSUHVHUYDWLRQ� RQ� LQDFWLYDWLRQ� RI�+,9���ZHUH
LQYHVWLJDWHG��7KH�VWXGLHV�FRPSULVHG�H[SHULPHQWV�RQ�ERWK�H[WUDFHOOXODU�DQG�LQWUDFHOOXODU�YLUXV��DV
ZHOO� DV� LQIHFWHG� VSOLW� VNLQ�JUDIWV��7KH� H[WUDFHOOXODU�YLUXV�ZDV� UHDGLO\� LQDFWLYDWHG�ZLWKLQ������
PLQXWHV�LQ�JO\FHURO�FRQFHQWUDWLRQV�RI�����DQG�����HYHQ�DW���&��,QWUDFHOOXODU�YLUXV�ZDV�PRUH
GLIILFXOW�WR�LQDFWLYDWH��7UHDWPHQW�ZLWK�����RU�����JO\FHURO�DW����& IRU�XS�WR���KRXUV�PDUNHGO\
UHGXFHG� EXW� GLG� QRW� WRWDOO\� HOLPLQDWH� LQIHFWLRXV� FHOOV�� )RU� ERWK� LQWUDFHOOXODU� DQG� H[WUDFHOOXODU
YLUXV� WKH�DXWKRUV�KDYH�DVVHVVHG� WKH� LQGLYLGXDO� VWHSV�RI� WKH�JO\FHUROLVDWLRQ�SURFHGXUH� DQG� WKHQ
FODLP�D�FXPXODWLYH� UHGXFWLRQ� LQ� WLWUH�RI� WKH�VXP�RI� WKHVH�HIIHFWV��7KLV� LV�QRW� DOORZHG� LQ�YLUXV
LQDFWLYDWLRQ�VWXGLHV��7LWUH�UHGXFWLRQV�RI�GLIIHUHQW�VWHSV�LQ�D�SURFHGXUH�PD\�RQO\�EH�DGGHG�LI�WKH
LQDFWLYDWLRQ� LQ� WKH� LQGLYLGXDO� VWHSV� RFFXUV� E\� GLIIHUHQW� PHFKDQLVPV�� 7KHUHIRUH� WKH� FODLPHG
FXPXODWLYH�WLWUH�UHGXFWLRQV�RI���������IRU�H[WUDFHOOXODU�YLUXV�DQG�������IRU�LQWUDFHOOXODU�YLUXV�PD\
JLYH�D�IDOVH�VHQVH�RI�VHFXULW\��$FFRUGLQJ�WR�WKH�JXLGHOLQHV�IRU�YLUXV�LQDFWLYDWLRQ�VWXGLHV�>��@�WKLV
VKRXOG�EH�FKDQJHG�LQ�������DQG�������UHVSHFWLYHO\�
([SHULPHQWDOO\� LQIHFWHG� VNLQ� ZDV� WHVWHG� DIWHU� VWRUDJH� LQ� ���� JO\FHURO� DW� ��& ZLWKRXW� EHLQJ
VXEMHFWHG� WR� HOHYDWHG� WHPSHUDWXUHV�� +,9��� FRXOG� FRQVLVWHQWO\� EH� UHFRYHUHG� IRU� XS� WR� �� GD\V�
([SHULPHQWV� DW� HOHYDWHG� WHPSHUDWXUHV� VKRZHG� WKDW� WKH� LQIOXHQFH� RI� WKH� WHPSHUDWXUH� LV� YHU\
LPSRUWDQW�� ,I� WKH� JO\FHUROLVDWLRQ� SURFHGXUH� ZDV� FDUULHG� RXW� DW� URRP� WHPSHUDWXUH�� UHVLGXDO
LQIHFWLYLW\� DIWHU� WKH� FRPSOHWH�SURFHGXUH�ZDV� IRXQG��2QO\� LI� D� WHPSHUDWXUH� RI����& ZDV�XVHG�
FRPSOHWH�LQDFWLYDWLRQ�RI�WKH�YLUXV�ZDV�VKRZQ�DIWHU�WKH�VHFRQG�VWDJH����KRXUV�LQ�����JO\FHURO��
7KH�FU\RSUHVHUYDWLRQ�SURFHGXUH�GLG�QRW�UHVXOW�LQ�DQ\�LQDFWLYDWLRQ�RI�H[WUDFHOOXODU�RU�LQWUDFHOOXODU
+,9���YLUXV��QRU�RI�WKH�LQIHFWHG�VNLQ�VDPSOHV�



5,90�UHSRUW����������� SDJH����RI���

� ,175$&(//8/$5�3(1(75$7,21�2)�*/<&(52/
$V� ZDV� DOUHDG\� UHFRJQLVHG� E\� 0DUVKDOO� HW� DO��� >��@� YLUXVHV� FDQ� EH� IRXQG� LQWUDFHOOXODUO\�
7KHUHIRUH�LW�LV�QRW�HQRXJK�WR�HVWDEOLVK�WKH�LQDFWLYDWLRQ�HIIHFW�RI�JO\FHURO�RQ�H[WUDFHOOXODU�YLUXVHV�
,W�LV�DOVR�YHU\�LPSRUWDQW�WR�NQRZ�LI� WKH�LQDFWLYDWLQJ�DJHQW�DFWXDOO\�UHDFKHV�WKH�YLUXV�LQVLGH�WKH
FHOO�LQ�DQ�HIIHFWLYH�FRQFHQWUDWLRQ�LQVLGH�WKH�FHOO�
$FWXDO�PHDVXUHPHQWV�RI� WKH� LQWUDFHOOXODU� JO\FHURO� FRQFHQWUDWLRQ� LQ� JO\FHUROLVHG� VNLQ� KDYH�QRW
EHHQ� UHSRUWHG� \HW�� 7KHUHIRUH� WKH� TXHVWLRQ� FDQQRW� EH� DQVZHUHG� GLUHFWO\�� EXW� WKHUH� DUH� VHYHUDO
UHSRUWV�WKDW�DUH�QRWHZRUWK\�LQ�WKLV�UHVSHFW�
$ ORW�RI�GDWD�RQ�WKH�LQIOXHQFH�RI�JO\FHURO�RQ�VNLQ�ZHUH�JDWKHUHG�IURP�OLWHUDWXUH�E\�0DVW�>��@��)RU
H[DPSOH�� WKH� LQ� YLWUR� HSLGHUPDO� ZDWHU� SHUPHDWLRQ�ZDV� GHWHUPLQHG� LQ� D� VWXG\� FRPSDULQJ� UDW�
SLJHRQ� DQG� OL]DUG� VNLQ�� ,W� ZDV� IRXQG� WKDW� JO\FHURO� WUHDWHG� VNLQ� VKRZV� QHJOLJLEOH� ZDWHU
SHUPHDWLRQ��>��@�
9HU\� LQWHUHVWLQJ� DUH� WKH� REVHUYDWLRQV� RI� $FNHUPDQQ� DQG� )O\QQ� >��@�� 7KH\� GHWHUPLQHG� WKH
SHUPHDWLRQ�FRHIILFLHQW�RI�JO\FHURO� IRU� IXOO� WKLFNQHVV�QXGH�PRXVH�VNLQ�DQG� WKH�GHUPLV�RI�QXGH
PLFH��)RU�IXOO�WKLFNQHVV�VNLQ�D�YHU\�ORZ�FRHIILFLHQW�ZDV�IRXQG������[������FP�K��)RU�WKH�GHUPLV
DORQH��KRZHYHU��D�FRHIILFLHQWV�����FP�K�ZDV�IRXQG��:LWK�D�WKLFNQHVV�RI�����PP�RI�WKH�KXPDQ
GRQRU�VNLQ��DQG�DVVXPLQJ�WKDW�WKHVH�SHUPHDWLRQ�FRHIILFLHQWV�DUH�DSSOLFDEOH�WR�WKH�VLWXDWLRQ�GXULQJ
WKH�(6%�JO\FHUROLVDWLRQ�SURFHVV��WKLV�ZRXOG�PHDQ�WKDW�WKH�GHUPLV�LV�SHUPHDWHG��QRW�QHFHVVDULO\
VDWXUDWHG��DIWHU�����PLQXWHV��EXW�IRU�WKH�HSLGHUPLV�����KRXUV�DUH�QHHGHG�
*O\FHURO�� DOWKRXJK� LQ� D� ORZ� FRQFHQWUDWLRQ� ���������� LV� DOVR� XVHG� DV� D� FU\RSURWHFWDQW� LQ
FU\RSUHVHUYDWLRQ�RI�VNLQ�>�����@��0DVW�VWDWHV�WKDW��JLYHQ�WKH�IDFW�WKDW�JO\FHURO�QHHGV�WR�HQWHU�WKH
FHOO�LQ�RUGHU�WR�EH�HIIHFWLYH�DV�D�FU\RSURWHFWDQW��VXIILFLHQW�SUH�WUHDWPHQW�WLPH�PXVW�EH�DOORZHG��DV
LW�GRHV�SHQHWUDWH�VORZO\�>��@��3UREDEO\�WKLV�LV�DOVR�YDOLG�ZKHQ�KLJK�FRQFHQWUDWLRQV�RI�JO\FHURO�DUH
XVHG�
,QWHUHVWLQJO\��%DVLOH�FODLPV�WKDW�JO\FHURO�GHK\GUDWHV�WLVVXH�E\�UHSODFLQJ�PRVW�RI�WKH�LQWUDFHOOXODUZDWHU�>��@��7KLV�VWDWHPHQW��KRZHYHU��LV�QRW�WKHRUHWLFDOO\�RU�H[SHULPHQWDOO\�VXSSRUWHG��DQG�DOVRWKH� WLPH� WKLV� SURFHVV� WDNHV� RU� WKH� LQWUDFHOOXODU� JO\FHURO� FRQFHQWUDWLRQ� WKDW� LV� UHDFKHG� DUH� QRWVSHFLILHG�

� ',6&866,21�$1'�&21&/86,216
,Q�WKH�LQWURGXFWLRQ�VHYHUDO�TXHVWLRQV�ZHUH�IRUPXODWHG�WKDW�QHHG� WR�EH�DQVZHUHG� LQ�RUGHU� WR�EH
DEOH�WR�DVVHVV�WKH�ULVN�RI�YLUXV�WUDQVPLVVLRQ�E\�JO\FHURO�SUHVHUYHG�VNLQ�DOORJUDIWV��,Q�&KDSWHUV����
WKH�ILUVW�IRXU�TXHVWLRQV�ZHUH�DQVZHUHG��7KH�UHPDLQLQJ�TXHVWLRQV�ZLOO�EH�DQVZHUHG�KHUH�
,W�KDV�EHHQ�HVWDEOLVKHG�WKDW�D�UDQJH�RI�YLUXVHV�FDQ�EH�SUHVHQW�LQ�VNLQ�WLVVXH��,Q�WKHRU\�DOO�RI�WKHVH
YLUXVHV� FDQ� EH� WUDQVPLWWHG�E\� WUDQVSODQWDWLRQ��'RFXPHQWHG� WUDQVPLVVLRQV� E\� RUJDQ� DQG� WLVVXH
WUDQVSODQWDWLRQ�OHG�WR�WKH�FRQFOXVLRQ�WKDW�LQ�SUDFWLFH�WKH�ULVN�RI�YLUXV�WUDQVPLVVLRQ�E\�SURFHVVHG
�H�J�� LUUDGLDWHG�� O\RSKLOLVHG� RU� WUHDWHG� ZLWK� HWKDQRO�� WLVVXHV� LV� ORZHU� WKDQ� IRU� RUJDQV� DQG
XQSURFHVVHG�WLVVXHV��&DVH�UHSRUWV�RI�YLUXV�WUDQVPLVVLRQ�E\�VNLQ�DOORJUDIWV�H[LVW�VROHO\�IRU�&09
DQG� +,9�� ,Q� WKH� FDVH� RI� +,9� WUDQVPLVVLRQ� XQSURFHVVHG� VNLQ� ZDV� XVHG�� WKH� VWXG\� RQ� &09
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WUDQVPLVVLRQ�GLG�QRW�UHSRUW�VNLQ�SURFHVVLQJ��EXW�LW�ZDV�QRW�H[SOLFLWO\�VWDWHG�WKDW�WKH�VNLQ�ZDV�XVHG
XQSURFHVVHG��&09� WUDQVPLVVLRQ� LV� MXGJHG� DQ� DFFHSWDEOH� ULVN�� JLYHQ� WKH� IDFW� WKDW�PRVW�RI� WKH
SURVSHFWLYH�GRQRUV� DUH�&09�SRVLWLYH� DQG� WKH� FRQVLGHUDWLRQ� WKDW�&09� LV�QRW� UHFRJQLVHG� DV� D
YLUXV�WKDW�VLJQLILFDQWO\�DIIHFWV�SDWLHQW�FOLQLFDO�RXWFRPHV��2QO\�LPPXQHVXSSUHVVHG�SDWLHQWV�DUH�DW
FRQVLGHUDEOH� ULVN� WR� H[SHULHQFH� DGYHUVH� HIIHFWV� IURP� D� &09� LQIHFWLRQ�� +,9� WUDQVPLVVLRQ� LV
REYLRXVO\�QRW�DQ�DFFHSWDEOH�ULVN��7KLV�ULVN�LV�PDQDJHG�SDUWO\�E\�VHOHFWLRQ�RI�GRQRUV�RQ�PHGLFDO
DQG�VRFLDO�KLVWRU\�DQG�WKH�SHUIRUPDQFH�RI�VHURORJ\�WHVWLQJ�RI�SURVSHFWLYH�GRQRUV��,Q�YLHZ�RI�WKH
H[LVWHQFH�RI�D�ZLQGRZ�SKDVH�DGGLWLRQDO�ULVN�PDQDJHPHQW�E\�SURFHVVLQJ�RI�WKH�VNLQ�LV�GHVLUDEOH�
$OWKRXJK� RWKHU� YLUXVHV� KDYH� KLWKHUWR� QRW� EHHQ� UHSRUWHG� WR� EH� WUDQVPLVVLEOH� E\� VNLQ
WUDQVSODQWDWLRQ��WKH�ULVN�RI�WKHLU�WUDQVPLVVLRQ�FDQQRW�EH�H[FOXGHG��0RUHRYHU��HPHUJLQJ�LQIHFWLRXV
GLVHDVHV��ZKLFK�DUH�FXUUHQWO\�VHHQ�DV�D�SXEOLF�KHDOWK�SUREOHP��FRXOG�LQWURGXFH�QHZ�YLUXVHV��,Q
FDVH�YLUXV�YDOLGDWLRQ�VWXGLHV�ZLOO�EH�FDUULHG�RXW��WKLV�VKRXOG�WKHUHIRUH�EH�GRQH�ZLWK�YLUXVHV�WKDW
VSDQ�D�ZLGH�UDQJH�RI��SK\VLFRFKHPLFDO��SURSHUWLHV�
5HJDUGLQJ�WKH�YLUXFLGDO�HIIHFW�RI�JO\FHURO�� WZR�VWXGLHV�KDYH�QRZ�EHHQ�SHUIRUPHG�ZLWK�+HUSHV
VLPSOH[�YLUXV��+69��DQG�SROLR�YLUXV��39���DQG�RQH�VWXG\�ZLWK�+,9����)URP�WKH�UHVXOWLQJ�GDWD�RI
WKH�VWXGLHV�E\�9DQ�%DDUH�HW�DO��>��@�DQG�0DUVKDOO�HW�DO��>��@�ZLWK�+69�DQG�39�DV�PRGHO�YLUXVHV�
LW� LV� GLIILFXOW� WR� GHWHUPLQH� WKH� HIIHFWLYHQHVV� RI� WKH� DFWXDOO\� DSSOLHG� SURWRFRO� DW� WKH�(XUR�6NLQ
%DQN�� 7KH� H[DFW� SURWRFRO� �FRPELQDWLRQV� RI� WLPH�WHPSHUDWXUH�JO\FHURO� FRQFHQWUDWLRQ�� ZDV� QRW
WHVWHG�DV�VXFK��7KH�UHVXOWV�VKRZ�WKDW�QRQH�RI�WKH�LQGLYLGXDO�VWHSV�LV�VXIILFLHQW�IRU�WKH�FRPSOHWH
LQDFWLYDWLRQ�RI�+69�DQG�39��,Q�DQ\�FDVH��LW�FDQ�EH�FRQFOXGHG�WKDW�QR�GHFLVLYH�HYLGHQFH�H[LVWV�IRU
WRWDO�LQDFWLYDWLRQ�RI�HYHQ�WKH�PRGHO�YLUXVHV�E\�WKH�DSSOLHG�SURWRFRO�
8QIRUWXQDWHO\�0DUVKDOO�HW�DO��GLG�QRW�WHVW�WKH�FRPELQDWLRQ�RI�����JO\FHURO�DQG����&��,Q�YLHZ�RI
WKH� RWKHU� UHVXOWV� LQ� ERWK� LQYHVWLJDWLRQV� ZLWK� +69� DQG� 39�� LW� LV� TXLWH� SRVVLEOH� WKDW� D� VKRUW
SURFHVVLQJ�WLPH��KRXUV��XQGHU�WKHVH�FLUFXPVWDQFHV�LV�VXIILFLHQW� WR�LQDFWLYDWH�WKH�PRGHO�YLUXVHV
ERWK� H[WUDFHOOXODUO\� DQG� LQWUDFHOOXODUO\�� 2Q� WKH� RWKHU� KDQG�� WKLV� ZRXOG� VWLOO� QRW� DQVZHU� WKH
TXHVWLRQ�RI� LQDFWLYDWLRQ� RI� WKH� YLUXVHV� LQ� LQIHFWHG� VNLQ��7KH� WKLUG� VWXG\� �ZLWK�+,9���� >�����@
GHPRQVWUDWHG�WKDW�H[WUDFHOOXODU�YLUXV�LV�PRUH�UHDGLO\�LQDFWLYDWHG�WKDQ�LQWUDFHOOXODU�YLUXV��ZKLFK�LQ
WXUQ�LV�PRUH�HIIHFWLYHO\�LQDFWLYDWHG�WKDQ�WKH�YLUXV�LQ�LQIHFWHG�VNLQ�
7KLV� REVHUYDWLRQ� LV� FRQVLVWHQW� ZLWK� WKH� GDWD� LQ� &KDSWHU� ��� $FWXDO� PHDVXUHPHQWV� RI� WKH
SHQHWUDWLRQ�RI�JO\FHURO� LQWR� WKH� VNLQ� FHOOV�KDYH� QRW� EHHQ� UHSRUWHG�� ,W� LV�� KRZHYHU�� NQRZQ� WKDW
JO\FHURO� QHJDWLYHO\� DIIHFWV� WKH� SHUPHDWLRQ� RI� RWKHU� VXEVWDQFHV� WKURXJK� WKH� VNLQ�� $OVR� WKH
SHUPHDWLRQ� FRHIILFLHQW� RI� JO\FHURO� KDV� EHHQ� PHDVXUHG�� RQO\� WKH� GHUPLV� LV� SHUPHDWHG� ZLWK
UHDVRQDEOH�YHORFLW\��)URP�WKHVH�GDWD��LW�FDQ�EH�FRQFOXGHG�WKDW�JO\FHURO�GRHV�SHQHWUDWH�WKH�VNLQ
FHOOV��EXW�RQO\�DW�D�VORZ�VSHHG�DQG�XQWLO�DQ�XQNQRZQ�HTXLOLEULXP�FRQFHQWUDWLRQ��6XIILFLHQW�SUH�
WUHDWPHQW� DQG� SURFHVVLQJ� WLPH� LV� WKHUHIRUH� UHTXLUHG��$� FRPSDULVRQ� EHWZHHQ� WKH� H[SHULPHQWDO
FRQGLWLRQV� XVHG� GXULQJ� WKH� ODERUDWRU\� VWXG\� DQG� WKH� DFWXDO� SURFHVVLQJ� DW� WKH� (6%� VKRXOG� EH
SHUIRUPHG�� LQ� RUGHU� WR� LGHQWLI\� IDFWRUV� WKDW� ZRXOG� LQIOXHQFH� JO\FHURO� SHQHWUDWLRQ�� H�J�
FKDUDFWHULVWLFV�RI�WKH�VDPSOH��SURFHVV�VFDOH��HWF�
)URP�WKH�UHVXOWV�LQ�WKH�VWXG\�ZLWK�+,9�LW�VHHPV� OLNHO\� WKDW� WKLV�YLUXV�LV�HIIHFWLYHO\�HOLPLQDWHG
DQG�RU�LQDFWLYDWHG�E\�WKH�JO\FHUROLVDWLRQ�SURFHVV�DV�LW�ZDV�WHVWHG��8QIRUWXQDWHO\��KRZHYHU��WKHUH
LV� D� GLVFUHSDQF\� EHWZHHQ� WKH� WHPSHUDWXUH� XVHG� LQ� WKH� (6%� SURWRFRO� DQG� WKH� WHPSHUDWXUHV
LQFOXGHG� LQ� WKH� LQYHVWLJDWLRQV�� ���& YHUVXV� ���& �³IRU� ODERUDWRU\� FRQYHQLHQFH´��� 7KH� VDPH
SUREOHP�LV�DOVR�HQFRXQWHUHG�LQ�DVVHVVLQJ�WKH�UHVXOWV�RI�WKH�VWXGLHV�ZLWK�WKH�PRGHO�YLUXVHV�+69
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DQG�39��7KLV�PHDQV�WKDW�LQWHUSRODWLRQ�EHWZHHQ�WKH�UHVXOWV�IRXQG�DW����& DQG����& LV�QHFHVVDU\�
$W�URRP�WHPSHUDWXUH�UHVLGXDO�LQIHFWLYLW\�RI�+,9�ZDV�GHWHUPLQHG��LQGLFDWLQJ�WKDW�WKH�LQIOXHQFH�RI
WKH�WHPSHUDWXUH�LV�FULWLFDO��,I�IXUWKHU�H[SHULPHQWV�DUH�FRQGXFWHG�WKLV�SUREOHP�VKRXOG�EH�DYRLGHG�
$QRWKHU�VROXWLRQ�WR�WKLV�SUREOHP��ZKLFK�VHHPV�SUHIHUDEOH��ZRXOG�EH�WR�DGDSW�WKH�(6%�SURWRFRO
DQG� SURFHVV� WKH� VNLQ� DW� ���&�� 7KH� FULWLFDO� LQIOXHQFH� RI� WHPSHUDWXUH� DOVR� OHDGV� WR� WKH� VWURQJ
UHFRPPHQGDWLRQ�WKDW�WKH�WHPSHUDWXUH�SURILOH�RI�WKH�VNLQ�VDPSOHV�GXULQJ�DFWXDO�SURFHVVLQJ�DW�WKH
(6%�VKRXOG�EH�GHWHUPLQHG��-XGJLQJ�IURP�WKH�RUDO�GHVFULSWLRQ�RI�WKH�SURFHGXUH��WKHUH�LV�D�GHILQLWH
SRVVLELOLW\�WKDW�WKH�GHVLUHG�WHPSHUDWXUH�RI����& LV�QRW�UHDFKHG�LQ�WKH�VDPSOH�
,Q�FRQFOXVLRQ�� WKH�VWXGLHV� WKDW�KDYH�EHHQ�SHUIRUPHG�GR�QRW�\LHOG�FRQFOXVLYH�HYLGHQFH� WKDW� WKH
(6%�JO\FHUROLVDWLRQ�SURFHGXUH�\LHOGV�YLURORJLFDOO\� VDIH�GRQRU� VNLQ��7KH� UHOHYDQW� �L�H�� XVHG�E\
(6%��WLPH�WHPSHUDWXUH�FRQFHQWUDWLRQ�FRPELQDWLRQV�KDYH�QRW�EHHQ�VKRZQ�WR�EH�HIIHFWLYH�DJDLQVW
+,9�RU�RWKHU�YLUXVHV��$GGLWLRQDO�YLUXV�YDOLGDWLRQ�VWXGLHV�DUH�UHTXLUHG�WR�DFKLHYH�WKLV�
7KH�(6%�VWDWHV�WKDW�����JO\FHURO��ZKLFK�KDV�EHHQ�GHPRQVWUDWHG�WR�EH�PXFK�PRUH�HIIHFWLYH�LQ
YLUXV�LQDFWLYDWLRQ�WKDQ�����JO\FHURO��\LHOGV�VNLQ�WKDW�LV�LQIHULRU�IRU�WUDQVSODQWDWLRQ��,Q�RUGHU�WR
REWDLQ�RSWLPDOO\�SUHVHUYHG� VNLQ��ZKLOH� VWLOO� SURILWLQJ� IURP� WKH� VWURQJHU�YLUXFLGDO� DFWLRQ�RI� WKH
KLJKHVW�FRQFHQWUDWLRQ��LW�PLJKW�EH�SRVVLEOH�WR�LQWURGXFH�D�SURFHVVLQJ�VWHS�ZLWK�����JO\FHURO��DQG
VXEVHTXHQWO\� VWRUH� WKH� VNLQ� LQ�����JO\FHURO��([SHULPHQWV�XVLQJ� WKLV�SURFHGXUH�KDYH�QRW�EHHQ
UHSRUWHG� \HW�� )XUWKHUPRUH�� WKHLU� VWDWHPHQW� DERXW� FOLQLFDO� LQIHULRULW\� PLJKW� QHHG� WR� EH� UH�
HYDOXDWHG��JLYHQ�WKH�UHSRUWV�RI�RWKHU�JURXSV�RQ�WKH�DSSOLFDELOLW\�RI�����JO\FHUROLVHG�VNLQ�
$V�ORQJ�DV�LW�LV�QRW�YDOLGDWHG�WKDW�YLUXVHV�WKDW�DUH�SUHVHQW�LQ�WKH�VNLQ�DUH�LQDFWLYDWHG�GXULQJ�WKH
SUHVHUYDWLRQ� SURFHGXUH�� WKH� UXOHV� RI� WKH� %HUOLQ� %XUQ� &HQWUH� DUH� FHUWDLQO\� ZRUWK� FRQVLGHULQJ
>�����@��7KH\�TXDUDQWLQH�WKH�VNLQ�XQWLO�UHFLSLHQWV�RI�RWKHU�RUJDQV�IURP�WKH�VNLQ�GRQRU�KDYH�EHHQ
VKRZQ� WR� EH� VHURQHJDWLYH� WKUHH�PRQWKV� DIWHU� WKHLU� WUDQVSODQWDWLRQ�� 3HUKDSV� WKH� WKUHH� PRQWKV
SHULRG�VKRXOG�HYHQ�EH�H[WHQGHG�LQ�RUGHU�WR�EH�VXUH��6LQFH�JO\FHUROLVHG�VNLQ�FDQ�EH�VWRUHG�IRU�DW
OHDVW� WZR� \HDUV� WKLV� VKRXOG�EH�SRVVLEOH�� DOWKRXJK�DOO� VRUWV�RI� SUDFWLFDO� DQG� OHJDO� SUREOHPV� DUH
REYLRXVO\�FRQQHFWHG�WR�WKLV�SURWRFRO�

� 5()(5(1&(6
>�@ 3LUQD\� -3�� 9DQGHQYHOGH� &�� 'XLQVODHJHU� /�� 5HSHU� 3�� 9DQGHUNHOHQ� $�� +,9WUDQVPLVVLRQ�E\�WUDQVSODQWDWLRQ�RI�DOORJUDIW�VNLQ��D�UHYLHZ�RI�WKH�OLWHUDWXUH��%XUQV��������������>�@ %ODXYHOW� $�� .DW]� 6,�� 7KH� VNLQ� DV� WDUJHW�� YHFWRU�� DQG� HIIHFWRU� LQ� KXPDQLPPXQRGHILFLHQF\�YLUXV�GLVHDVH��-�� ,QYHVW��'HUPDWRO��������������6XSSO������6����6�>�@ .HDOH\�*3��$JXLDU�-��/HZLV�5:��5RVHQTXLVW�0'��6WUDVV�5*��%DOH�-)��&DGDYHUVNLQ DOORJUDIWV� DQG� WUDQVPLVVLRQ� RI� KXPDQ� F\WRPHJDORYLUXV� WR� EXUQ� SDWLHQWV�� -�$P��&ROO��6XUJ���������������������>�@ 6KDUDWD�++��&ROYLQ�-+��)XMLZDUD�.��*ROGPDQ�%��+DVKLPRWR�.��&XWDQHRXV�DQGQHXURORJLF� GLVHDVH� DVVRFLDWHG� ZLWK� +7/9��� LQIHFWLRQ�� -�� $P�� $FDG�� 'HUPDWRO�������������������
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>�@ /D�*UHQDGH�/��+7/9���DVVRFLDWHG�LQIHFWLYH�GHUPDWLWLV��SDVW��SUHVHQW��DQG�IXWXUH�-��$FTXLU��,PPXQH�'HILF��6\QGU��+XP��5HWURYLURO�����������6XSSO����6���6���>�@ 6XUHQWKHUDQ� 7�� +DUZRRG� &$�� 6SLQN� 3-�� 6LQFODLU� $/�� /HLJK� ,0�� 3URE\� &0�0F*UHJRU� -0�� %UHXHU� -�� 'HWHFWLRQ� DQG� W\SLQJ� RI� KXPDQ� SDSLOORPDYLUXVHV� LQPXFRVDO�DQG�FXWDQHRXV�ELRSVLHV�IURP�LPPXQRVXSSUHVVHG�DQG�LPPXQRFRPSHWHQWSDWLHQWV�DQG�SDWLHQWV�ZLWK�HSLGHUPRG\VSODVLD�YHUUXFLIRUPLV��D�XQLILHG�GLDJQRVWLFDSSURDFK� -��&OLQ��3DWKRO��������������������>�@ $VWRUL�*��/DYHUJQH�'��%HQWRQ�&��+RFNPD\U�%��(JDZD�.��*DUEH�&��9LOOLHUV�(0GH� +XPDQ� SDSLOORPDYLUXVHV� DUH� FRPPRQO\� IRXQG� LQ� QRUPDO� VNLQ� RILPPXQRFRPSHWHQW�KRVWV��-��,QYHVW��'HUPDWRO���������������������>�@ &KDQJ�<7�� /LX�+1��&KHQ�&/��&KRZ�.&��'HWHFWLRQ� RI� (SVWHLQ�%DUU� YLUXV� DQG+7/9��� LQ�7�FHOO� O\PSKRPDV�RI� VNLQ� LQ�7DLZDQ��$P�� -��'HUPDWRSDWKRO�� �������� ��������>�@ &KDQJ�<7��/LX�+1��:RQJ�&.��&KRZ�.&��&KHQ�.<��'HWHFWLRQ�RI�(SVWHLQ�%DUUYLUXV�LQ�SULPDU\�FXWDQHRXV�DP\ORLGRVLV��%U��-��'HUPDWRO���������������������>��@ 1LVKLPRWR�6��,QDJL�5��<DPDQLVKL�.��+RVRNDZD�.��.DNLEXFKL�0��<RVKLNDZD�.�3UHYDOHQFH�RI�KXPDQ�KHUSHVYLUXV��� LQ� VNLQ� OHVLRQV��%U�� -��'HUPDWRO�� ������������������>��@ )RUHPDQ�.(��)ULERUJ�-�-U��.RQJ�:3��HW�DO���3URSDJDWLRQ�RI�D�KXPDQ�KHUSHVYLUXVIURP $,'6�DVVRFLDWHG�.DSRVL¶V�VDUFRPD��1��(QJO��-��0HG���������������������>��@ 6DL]� 0�� /ODQRV�&XHQWDV� $�� (FKHYDUULD� -�� HW� DO��� 6KRUW� UHSRUW�� GHWHFWLRQ� RI/HLVKPDQLDYLUXV� LQ� KXPDQ� ELRSV\� VDPSOHV� RI� OHLVKPDQLDVLV� IURP� 3HUX�� $P�� -�7URS��+\J��������������������>��@ %RWPD�+-��'HNNHU�+��$PVWHO�3�YDQ��&DLUR� ,��%HUJ�)0�YDQ�GHQ��'LIIHUHQWLDO� LQVLWX� K\EULGL]DWLRQ� IRU� KHUSHV� VLPSOH[� YLUXV� W\SLQJ� LQ� URXWLQH� VNLQ� ELRSVLHV�� -�9LURO��0HWKRGV�����������������>��@ :RUUHOO� -7�� &RFNHUHOO� &-�� +LVWRSDWKRORJ\� RI� SHULSKHUDO� QHUYHV� LQ� FXWDQHRXVKHUSHVYLUXV�LQIHFWLRQ��$P��-��'HUPDWRSDWKRO��������������������>��@ 1LNNDUL�6��/DSSDODLQHQ�+��6DDULR�5��/DPPLQWDXVWD�.��.RWLODLQHQ�3��'HWHFWLRQ�RISDUYRYLUXV�%���LQ�VNLQ�ELRSV\��VHUXP��DQG�ERQH�PDUURZ�RI�D�SDWLHQW�ZLWK�IHYHU�UDVK DQG�SRO\DUWKULWLV�IROORZHG�E\�SQHXPRQLD��SHULFDUGLDO�HIIXVLRQ��DQG�KHSDWLWLV�(XU��-��&OLQ��0LFURELRO��,QIHFW��'LV��������������������>��@ %LQKDP�-��0ODPER�3��$QWH�PRUWHP�GLDJQRVLV�RI�KXPDQ�UDELHV�E\�WKH�VNLQ�ELRSV\WHFKQLTXH��&HQW��$IU��-��0HG��������������������>��@ .DNDL\D�5��0LOOHU�:9��*XGLQR�0'��7LVVXH� WUDQVPLWWHG� LQIHFWLRQV��7UDQVIXVLRQ������������������>��@ (DVWOXQG� 7�� ,QIHFWLRXV� GLVHDVH� WUDQVPLVVLRQ� WKURXJK� FHOO�� WLVVXH�� DQG� RUJDQWUDQVSODQWDWLRQ�� UHGXFLQJ� WKH� ULVN� WKURXJK� GRQRU� VHOHFWLRQ�� &HOO� 7UDQVSODQWDWLRQ�����������������>��@ &ODUNH�-$��+,9�WUDQVPLVVLRQ�DQG�VNLQ�JUDIWV��/DQFHW�������,������>��@ .HDUQH\�-1��4XDOLW\�LVVXHV�LQ�VNLQ�EDQNLQJ��D�UHYLHZ��%UXUQV�������������������>��@ &RQOH\�/-��+ROPEHUJ�6'��7UDQVPLVVLRQ�RI�$,'6�IURP�EORRG�VFUHHQHG�QHJDWLYH�IRUDQWLERG\�WR�WKH�KXPDQ�LPPXQRGHILFLHQF\�YLUXV��1��(QJO��-��0HG�����������������������>��@ 6LPRQGV� 5-�� +ROPEHUJ� 6'�� +XUZLW]� 5/�� HW� DO��� 7UDQVPLVVLRQ� RI� KXPDQLPPXQRGHILFLHQF\�YLUXV�W\SH�,�IURP�D�VHURQHJDWLYH�RUJDQ�DQG�WLVVXH�GRQRU��1��(QJO�-��0HG���������������������>��@ &OHULFL� 0�� %HU]RIVN\� -$�� 6KHDUHU� *0�� *LRUJL� -9�� 7DFNHW� &�� +,9��� IURP� DVHURQHJDWLYH�WUDQVSODQW�GRQRU��1��(QJO��-��0HG���������������������
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>��@ +HUQGRQ� '1�� 5RVH� -.�� &DGDYHU� VNLQ� DOORJUDIW� DQG� WKH� WUDQVPLVVLRQ� RI� KXPDQF\WRPHJDORYLUXV� LQ� EXUQ� SDWLHQWV�� EHQHILWV� FOHDUO\� RXWZHLJK� ULVNV�� -�� $P�� &ROO�6XUJ���������������������>��@ +XPDQ� LPPXQRGHILFLHQF\� YLUXV� LQIHFWLRQ� WUDQVPLWWHG� IURP� DQ� RUJDQ� GRQRUVFUHHQHG�IRU�+,9�DQWLERG\��0RUELG��0RUWDO��:HHNO\�5HS��������������������>��@ 6HPHQ� EDQNLQJ�� RUJDQ� DQG� WLVVXH� WUDQVSODQWDWLRQ�� DQG� +,9� DQWLERG\� WHVWLQJ�0RUELG��0RUWDO��:HHNO\�5HS������������������>��@ 7UDQVPLVVLRQ�RI�+,9�WKURXJK�ERQH�WUDQVSODQWDWLRQ��&DVH�UHSRUW�DQG�SXEOLF�KHDOWKUHFRPPPHQGDWLRQV��0RUELG��0RUWDO��:HHNO\�5HS��������������������>��@ 3HWHUVHQ�/5��6LPRQGV�5-��.RLVWLQHQ�-��+,9�WUDQVPLVVLRQ� WKURXJK�EORRG�� WLVVXHVDQG RUJDQV��$,'6����������6XSSO�����6���6����>��@ +,9� WUDQVPLVVLRQ�E\�RUJDQ�DQG� WLVVXH� WUDQVSODQWDWLRQ��$,'6��������� �6XSSO����6���6���>��@ $VVHOPHLHU�0$��&DVSDUL�5%��%RWWHQILHOG�6��$�UHYLHZ�RI�DOORJUDIW�SURFHVVLQJ�DQGVWHULOL]DWLRQ� WHFKQLTXHV� DQG� WKHLU� UROH� LQ� WUDQVPLVVLRQ� RI� WKH� KXPDQLPPXQRGHILFLHQF\�YLUXV��$P�-��6SRUWV�0HG��������������������>��@ .DQLWDNLV� -�� (VFDLFK� 6�� 7UHSR� &�� 7KLYROHW� -�� 'HWHFWLRQ� RI� +XPDQ,PPXQRGHILFLHQF\� 9LUXV�'1$� DQG� 51$� LQ� WKH� VNLQ� RI� +,9�LQIHFWHG� SDWLHQWVXVLQJ WKH�3RO\PHUDVH�&KDLQ�5HDFWLRQ��-��,QYHVW��'HUPDWRO������������������>��@ .DOWHU� '&�� *UHHQKRXVH� --�� 2UHQVWHLQ� -0�� 6FKQLWWPDQQ� 60�� *HQGHOPDQ� +(�0HOW]HU�06��(SLGHUPDO�/DQJHUKDQV�FHOOV�DUH�QRW�SULQFLSDO� UHVHUYRLUV�RI�YLUXV� LQ+,9�GLVHDVH��-��,PPXQRO�����������������������>��@ 1lKHU�+��6FK�OH�7��3HW]ROGW�'��(YLGHQFH�IRU�JHQHWLF�+,9�YDULDQWV�IURP�GHWHFWLRQRI +,9�'1$��/DQFHW��������������������>��@ *DOD�-/��9DQGHQEURXFNH�$7��9DQGHUFDP�%��3LUQD\�-3��'HOIHUULqUH�1��%XUWRQER\*��+,9��� GHWHFWLRQ� E\� QHVWHG� 3&5� DQG� YLUDO� FXOWXUH� LQ� IUHVK� RU� FU\RSUHVHUYHGSRVWPRUWHP� VNLQ�� SRWHQWLDO� LPSOLFDWLRQV� IRU� VNLQ� KDQGOLQJ� DQG� DOORJUDIWLQJ�� -�&OLQ��3DWKRO��������������������>��@ +RHNVWUD� 0-�� %XLWHQZHUI� -�� .UHLV� 5:�� HW� DO��� 9LURORJ\� RI� JO\FHURO�SUHVHUYHG
DOORJUDIWV��3URF��7KLUG�(XURSHDQ�%XUQV�&RQJUHVV��3UDJXH���������DEVWUDFW�

>��@ +RHNVWUD�0-�� %XLWHQZHUI� -�� .UHLV� 5:�� HW� DO��� &DGDYHU� VNLQ� DQG� YLUXVHV�� 3URF�(LJKWK�,6%,�&RQJUHVV��1HZ�'HOKL�������>��@ %DDUH�-�YDQ��%XLWHQZHUI�-��+RHNVWUD�0-��3RQW�-6�GX��9LUXFLGDO�HIIHFW�RI�JO\FHURODV XVHG�LQ�GRQRU�VNLQ�SUHVHUYDWLRQ��%XUQV�����������6���6���>��@ %DFNHUH�$&-�GH��(XUR�6NLQ�%DQN�� ODUJH� VFDOH� VNLQ�EDQNLQJ� LQ�(XURSH�EDVHG�RQJO\FHURO�SUHVHUYDWLRQ�RI�GRQRU�VNLQ��%XUQV�����������6��6��>��@ .UHLV�5:��9ORHPDQV�$)30��+RHNVWUD�0-��0DFNLH�'3��+HUPDQV�53��7KH�XVH�RIQRQ�YLDEOH� JO\FHURO�SUHVHYHG� FDGDYHU� VNLQ� FRPELQHG� ZLWK� ZLGHO\� H[SDQGHGDXWRJUDIWV� LQ� WKH� WUHDWPHQW�RI�H[WHQVLYH� WKLUG�GHJUHH�EXUQV��-��7UDXPD����������������>��@ %DVLOH�$5'��$�FRPSDUDWLYH�VWXG\�RI�JO\FHULQL]HG�DQG�O\RSKLOL]HG�SRUFLQH�VNLQ�LQGUHVVLQJV� IRU� WKLUG�GHJUHH� EXUQV�� ,1�� $P�� 6RF�� RI� 3ODVWLF� DQG� 5HFRQVWU�� 6XUJ��3ODVWLF�DQG�UHFRQVWUXFWLYH�VXUJHU\��%DOWLPRUH����������������>��@ *KRVK�00��%R\FH�6��/D\WRQ�&��)JUHHGODQGHU�(��0DF�1HLO�6��$�FRPSDULVRQ�RIPHWKRGRORJLHV�IRU�WKH�SUHSDUDWLRQ�RI�KXPDQ�HSLGHUPDO�GHUPDO�FRPSRVLWHV��$QQ�3ODVW��6XUJ��������������������>��@ *KRVK�00��)UHHGODQGHU�(��,QDFWLYDWLRQ�RI�YLUXVHV�E\�JO\FHURO�DV�XVHG�LQ�DOORJUDIWVNLQ SUHVHUYDWLRQ��%XUQV�������������������
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>��@ 0DUVKDOO�/��*KRVK�00��%R\FH�6*��0DF1HLO�6��)UHHGODQGHU�(��.XGHVLD�*��(IIHFWRI� JO\FHURO� RQ� LQWUDFHOOXODU� YLUXV� VXUYLYDO�� LPSOLFDWLRQV� IRU� WKH� FOLQLFDO� XVH� RIJO\FHURO�SUHVHUYHG�FDGDYHU�VNLQ��%XUQV�������������������>��@ 5KHLQEDEHQ� )� YRQ��'HVLQIHFWLH� HQ�+,9�� 7LMGVFKU�� +\JLsQH� HQ� LQIHFWLHSUHYHQWLH�������������������������>��@ 5HVQLFN� /�� 9HUHQ�.�� 6DODKXGGLQ� 6=�� 7RQGUHDX� 6��0DUNKDP� 3'�� 6WDELOLW\� DQGLQDFWLYDWLRQ�RI�+7/9�,,�/$9�XQGHU�FOLQLFDO�DQG�ODERUDWRU\�HQYLURQPHQWV��-��$P�0HG��$VVRF����������������������>��@ +DQVRQ�3-9��*RU�'�� -HIIULHV�'-��&ROOLQV� -9��&KHPLFDO� LQDFWLYDWLRQ� RI�+,9� RQVXUIDFHV��%U��0HG��-���������������������>��@ %DUUp�6LQRXVVL�)��1XJH\UH�07��&KHUPDQQ�-&��5HVLVWDQFH�RI�$,'6�YLUXV�DW�URRPWHPSHUDWXUH��/DQFHW�������,,����������>��@ 6SLUH� %�� %DUUp�6LQRXVVL� )�� 0RQWDJQLHU� /�� &KHUPDQQ� -&�� ,QDFWLYDWLRQ� RIO\PSKDGHQRSDWK\�DVVRFLDWHG� YLUXV� E\� FKHPLFDO� GLVLQIHFWDQWV�� /DQFHW� ������ ,,���������>��@ 6SLUH�%��%DUUp�6LQRXVVL�)��'RUPRQW�'��0RQWDJQLHU�/��&KHUPDQQ�-&��,QDFWLYDWLRQRI O\PSKDGHQRSDWK\�DVVRFLDWHG�YLUXV�E\�KHDW��JDPPD�UD\V��DQG�XOWUDYLROHW� OLJKW�/DQFHW�������,����������>��@ /HY\�-$��0LWUD�*$��:RQJ�0)��0R]HQ�00��,QDFWLYDWLRQ�E\�ZHW�DQG�GU\�KHDW�RI$,'6�DVVRFLDWHG�UHWURYLUXVHV�GXULQJ�)DFWRU�9,,,�SXULILFDWLRQ�IURP�SODVPD��/DQFHW������,������������>��@ %XMLD�-��.DVWHQEDXHU�(��:LOPHV�(��*�UWOHU�/��$OORJHQH�7UDQVSODQWDWLRQ�XQG�+,9�LQIHNWLRQ�� 8QWHUVXFKXQJHQ� DQ� +,9�LQIL]LHUWHP� *HZHEH�� /DU\QJR�5KLQR�2WRO�������������������>��@ &DPHURQ� 38�� 3DJQRQ� -&�� 5HHFH� -&�� 9DUGD[LV� 1-�� &URZH� 60�� ,QDFWLYDWLRQ� RI
LQWUDFHOOXODU�DQG�H[WUDFHOOXODU�+,9���DIWHU�JO\FHURO� WUHDWPHQW�DW���&��$EVWUDFW�RIWKH�:RUNVKRS�RQ�*O\FHURO�SUHVHUYHG�'RQRU�6NLQ����2FWREHU�������$PVWHUGDP�7KH�1HWKHUODQGV�>��@ %DDUH� -� YDQ�� 0DFNLH� '3��0LGGHONRRS� (�� &RPPHQWV� RQ�� +,9� WUDQVPLVVLRQ� E\WUDQVSODQWDWLRQ�RI�DOORJUDIW�VNLQ��D�UHYLHZ�RI�WKH�OLWHUDWXUH��%XUQV���������������>��@ &DPHURQ� 38�� 3DJQRQ� -&�� %DDUH� -� YDQ�� 5HHFH� -&�� 9DUGD[LV� 1-�� &URZH� 60�(IILFDF\�DQG�NLQHWLFV�RI�JO\FHURO�LQDFWLYDWLRQ�RI�+,9���LQ�VSOLW�VNLQ�JUDIWV��-��0HG�9LURO��������������������>��@ %DDUH� -�YDQ��&DPHURQ�38��9DUGD[LV�1-�� 3DJQRQ� -&��5HHFH� -&��0LGGHONRRS�(�&URZH�60��7KH������/LQGEHUJ�$ZDUG��&RPSDULVRQ�RI�JO\FHURO�SUHVHUYDWLRQ�ZLWKFU\RSUHVHUYDWLRQ�PHWKRGV�RQ�+,9���LQDFWLYDWLRQ��-��%XUQ�&DUH�5HKDELO�������������������>��@ &303�%:3�������� 1RWH� IRU� *XLGDQFH� RQ� YLUXV� YDOLGDWLRQ� VWXGLHV�� WKH� GHVLQ�FRQWULEXWLRQ�DQG�LQWHUSUHWDWLRQ�RI�VWXGLHV�YDOLGDWLQJ�WKH�LQDFWLYDWLRQ�DQG�UHPRYDORI YLUXVHV�>��@ 0DVW� 5�� )XQFWLRV� RI� JO\FHULQH� LQ� FRVPHWLFV�� ,1�� -XQJHUPDQQ� (�� 6RQQWDJ� 129�(GV����*O\FHULQH� ��$�.H\�&RVPHWLF� ,QJUHGLHQW��0DUFHO�'HNNHU�� ,QF���1HZ�<RUN�������SS����������>��@ 3DWLO�6��3LOR�%��0HQRQ�*��(SLGHUPDO�ZDWHU�SHUPHDWLRQ�LQ�YHUWHEUDWHV��DQ�LQ�YLWURVWXG\�XVLQJ�WULWLDWHG�ZDWHU��,QGLDQ�-��([SHU��%LRO��������������������>��@ $FNHUPDQQ�&��)O\QQ�*/��(WKHU�ZDWHU�SDUWLWLRQLQJ�DQG�SHUPHDELOLW\�WKURXJK�QXGHPRXVH�VNLQ�LQ�YLWUR��,��8UHD��WKLRXUHD��JO\FHURO�DQG�JOXFRVH�� ,QW��-��3KDUP�����������������
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>��@ ,QJKDP�(��0DWWKHZV� -%��.HDUQH\� -1�� *RZODQG�*�� 7KH� HIIHFWV� RI� YDULDWLRQ� RIFU\RSUHVHUYDWLRQ� SWRWRFROV� RQ� WKH� LPPXQRJHQLFLW\� RI� DOORJHQHLF� VNLQ� JUDIWV�&U\RELRORJ\�������������������>��@ $JJDUZDO�6-��%D[WHU�&5��'LOOHU�.5��&U\RSUHVHUYDWLRQ�RI�VNLQ��$Q�DVVHVVPHQW�RIFXUUHQW FOLQLFDO�DSSOLFDELOLW\��-��%XUQ�&DUH�5HKDELO�������������������>��@ %UXFN�-&��%�WWHPH\HU�5��*UDERVFK�$��:H\HU�$�� ,QGLNDWLRQ�XQG�(UJHEQLVVH�GHU$QZHQGXQJ� JO\FHURO�NRQVHUYLHUWHU� KRPRORJHU� 6SDOWKDXW� QDFK� 9HUEUHQQXQJHQ�%HLWU��2UWKRS��7UDXPDWRO��������������������
>��@ %�WWHPH\HU�5��%UXFN�-&��'LH�7KHUDSLH����9HUEUHQQXQJ�PLW�KRPRORJHU�6SDOWKDXWXQWHU� EHVRQGHUHU� %HU�FNVLFKWLJXQJ� GHU� +,9�hEHUWUDJXQJ�� =HQW�EO�� &KLU�� ��������� ����������
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$SSHQGL[�� /LWHUDWXUH�UHYLHZ��,QDFWLYDWLRQ�DQG�RUHOLPLQDWLRQ�RI�7UDQVPLVVLEOH�6SRQJLIRUP(QFHSKDORSDWK\��76(��DJHQWV�IURP�GRQRU�VNLQ
,1752'8&7,21
,Q�RUGHU� WR�HQDEOH�DQ�DVVHVVPHQW�RI� WKH� ULVN�RI�76(�DJHQW� WUDQVPLVVLRQ�E\�JO\FHURO�SUHVHUYHG
VNLQ�DOORJUDIWV��VHYHUDO�TXHVWLRQV�QHHG�WR�EH�DVNHG�DQG�DQVZHUHG�
� &DQ�76(�DJHQWV�EH�SUHVHQW�LQ�VNLQ�WLVVXH"
� ,V�WKHUH�D�ULVN�RI�WUDQVPLWWLQJ�76(�DJHQWV�E\�VNLQ�WUDQVSODQWDWLRQ"
� $UH�WKHUH�DQ\�GDWD�RQ�WKH�HIIHFW�RI�JO\FHURO�RQ�76(�DJHQWV"
� 7R�ZKDW�H[WHQW�LV�JO\FHURO�DEOH�WR�SHQHWUDWH�WKH�VNLQ�FHOOV�DQG�DIWHU�KRZ�PXFK�WLPH�LV�DQ

HTXLOLEULXP�FRQFHQWUDWLRQ�UHDFKHG"
� ,V� WKH� DYDLODEOH� LQIRUPDWLRQ� VXIILFLHQW� WR� DVVHVV� WKH� SRWHQWLDO� RI� WKH� DFWXDOO\� DSSOLHG

SURWRFRO�WR�SUHYHQW�WKH�WUDQVPLVVLRQ�RI�76(�DJHQWV"
� ,I�VR��LV�WKH��UHVLGXDO��ULVN�RI�76(�DJHQWV�WUDQVPLVVLRQ�DFFHSWDEOH"
� ,I�QRW��ZKDW�DGGLWLRQDO�UHVHDUFK�LV�QHHGHG�WR�IXOO\�HYDOXDWH�WKH�SRWHQWLDO�RI� WKH�DFWXDOO\

DSSOLHG�SURWRFRO�WR�SUHYHQW�WKH�WUDQVPLVVLRQ�RI�76(�DJHQWV"
7KH� OLWHUDWXUH� VHDUFK� ZDV� FRQGXFWHG� EDVHG� SULPDULO\� RQ� VHDUFKHV� LQ� WKH� 0HGOLQH� GDWDEDVH
VXSSOHPHQW�ZLWK�FURVV�UHIHUHQFHV� IURP� WKH�SXEOLFDWLRQV� WKDW�ZHUH� LGHQWLILHG� LQ� WKHVH� VHDUFKHV�
3XEOLFDWLRQV�ZHUH� VHOHFWHG� IURP� SHHU�UHYLHZHG� MRXUQDOV� DQG� ERRNV�� WKXV� DFFRXQWLQJ� IRU� WKHLU
VFLHQWLILF�TXDOLW\��5HOHYDQFH�RI�WKH�SXEOLFDWLRQV�ZDV�GHWHUPLQHG�E\�FKHFNLQJ�DJDLQVW�WKH�DERYH
PHQWLRQHG�TXHVWLRQV�� ,Q�YLHZ�RI� WKH� VXEMHFW� LW�ZDV� DVVXPHG� WKDW� WKHUH�ZDV�QR�QHHG� WR� VHDUFK
RWKHU�GDWDEDVHV�EHVLGHV�WKH�0HGOLQH�

� 7+(�35(6(1&(�2)�76(�$*(176�,1�6.,1�7,668(
,Q�WKH�WLVVXH�FODVVLILFDWLRQ�WKDW�LV�JHQHUDOO\�XVHG�LQ�ULVN�DVVHVVPHQWV�UHJDUGLQJ�WKH�WUDQVPLVVLRQ
RI� 76(� DJHQWV� �RU� SULRQV��� VNLQ� LV� OLVWHG� LQ� &DWHJRU\� ,9� �� QR� GHWHFWDEOH� LQIHFWLYLW\� >�@�� 7KLV
FODVVLILFDWLRQ� LV� EDVHG� RQ� WLWUDWLRQ� RI� �VFUDSLH�� LQIHFWLYLW\� LQ� PLFH� E\� WKH� LQWUDFHUHEUDO� URXWH�
ZKLFK�LV�WKH�PRVW�HIILFLHQW�URXWH�RI�WUDQVPLVVLRQ��,W�LV�JHQHUDOO\�DFFHSWHG�WKDW�WKLV�FODVVLILFDWLRQ
LV�DOVR�DSSOLFDEOH� WR�KXPDQ�WLVVXHV��7KH�IDFW� WKDW�VNLQ�LV� OLVWHG� LQ�&DWHJRU\� ,9�PHDQV� WKDW� WKH
LQIHFWLYH�IRUP�RI�WKH�SULRQ�3U36F�KDV�QRW�EHHQ�IRXQG�LQ�VNLQ�WLVVXH�
2Q� WKH� FRQWUDU\�� WKH� QRUPDO� FHOOXODU� SULRQ�UHODWHG� SURWHLQ� 3U3& KDV� EHHQ� GHPRQVWUDWHG� WR� EH
SUHVHQW� LQ� VTXDPRXV�HSLWKHOLD�RI�QRUPDO�DQG�GLVHDVHG�VNLQ�>�@�� ,Q� LQIODPPDWRU\� VNLQ�GLVHDVHV
OLNH�SVRULDVLV� DQG� FRQWDFW�GHUPDWLWLV�� DV�ZHOO� DV� LQ� VTXDPRXV� FHOO� FDUFLQRPDV� DQG� YLUDO�ZDUWV�
3U3& ZDV� VWURQJO\�SUHVHQW� LQ�ERWK�NHUDWLQRF\WHV� DQG� LQILOWUDWLQJ�PRQRQXFOHDU� FHOOV�� ,Q� QRUPDO
VNLQ�RQO\�OLWWOH�H[SUHVVLRQ�RI�3U3& ZDV�GHWHFWHG�
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,Q�SULQFLSOH��WKH�SUHVHQFH�RI�3U3&��LV�QRW�D�SUREOHP��,W�LV�D�SURWHLQ�WKDW��OLNH�DQ\�RWKHU�SURWHLQ�LQ
WKH� KXPDQ� ERG\�� LV� FRQVWDQWO\� EHLQJ� IRUPHG� DQG� WKHQ� GHFRPSRVHG� DJDLQ�� +RZHYHU�� LI� LW� LV
WUDQVIRUPHG�LQWR�D�3U36F� HQ]\PH�GLJHVWLRQ�LV�QR�ORQJHU�SRVVLEOH��7KLV�WUDQVIRUPDWLRQ�FDQ�RFFXU
VSRQWDQHRXVO\� �LQ� YHU\� UDUH� FDVHV�� RU� LW� FDQ� EH� LQGXFHG� E\� WKH� SUHVHQFH� RI� DQRWKHU� 3U36F

PROHFXOH�� %HFDXVH� RI� WKH� ODWWHU� PHFKDQLVP� SULRQV� DUH� FRQVLGHUHG� LQIHFWLRXV�� 7KHUHIRUH� WKH
SUHVHQFH� RI� 3U3& LQ� VNLQ� WLVVXH� PXVW� EH� FRQVLGHUHG� UHOHYDQW� LQIRUPDWLRQ�� ,I� VXIILFLHQW
DFFXPXODWLRQ� RI�3U36F� WDNHV� SODFH��PRUELGLW\� RI� WKH� WLVVXH�ZLOO� UHVXOW�� ,Q� SHRSOH� �RU� DQLPDOV�
VXIIHULQJ�IURP�SULRQ�GLVHDVHV��WKLV�HYHQWXDOO\�IDWDO�SKHQRPHQRQ�LV�SUHGRPLQDQWO\�VHHQ�LQ�EUDLQ
WLVVXH�

� 5,6.�2)�75$160,66,21�2)�76(�$*(176�%<�6.,1�75$163/$17$7,21
,W� KDV� EHHQ� HVWDEOLVKHG� WKDW� 76(¶V� FDQ� EH� WUDQVPLWWHG� E\� WUDQVSODQWDWLRQ� RI� WLVVXHV�� )URP� WKH
NQRZQ�FDVHV�RI�LDWURJHQLF�&-'�����FDVHV�KDYH�EHHQ�DWWULEXWHG�WR�GXUD�PDWHU�JUDIWV�DQG��� WR�D
FRUQHDO�WUDQVSODQW�>�@��7KHVH�WLVVXHV�DUH�FORVHO\�UHODWHG�WR�WKH�FHQWUDO�QHUYRXV�V\VWHP��LQ�ZKLFK
KLJK�OHYHOV�RI�LQIHFWLRXV�DJHQW�FDQ�EH�SUHVHQW�
,DWURJHQLF�&-'�WKURXJK�VNLQ�WUDQVSODQWDWLRQ�KDV�QHYHU�EHHQ�UHSRUWHG��+RZHYHU��LQ�YLHZ�RI�WKH
IDFW� WKDW�3U3&�FDQ�EH�SUHVHQW�LQ�WKH�VNLQ��VHH�&KDSWHU�����WKHUH�LV�D� WKHRUHWLFDO�SRVVLELOLW\� WKDW
LQIHFWLRQ�PLJKW�WDNH�SODFH�YLD�WKH�VNLQ��,Q�IDFW��7D\ORU�KDV�UHSRUWHG�WKH�HIIHFWLYH�WUDQVPLVVLRQ�RI
SULRQ�GLVHDVHV�YLD�LQRFXODWLRQ�LQ�WKH�VNLQ�LQ�URGHQWV�>�@�� ,W�KDV�DOVR�EHHQ�K\SRWKHVLVHG�WKDW� WKH
SULRQ�GLVHDVH�.XUX�LQ�1HZ�*XLQHD�ZDV�QRW�RQO\�WUDQVPLWWHG�E\�RUDO�H[SRVXUH�WR�WKH�EUDLQV�RI
GHFHDVHG� UHODWLYHV� �D� FDQQLEDOLVWLF� ULWXDO��� EXW� WKDW� H[SRVXUH� YLD� VNLQ� OHVLRQV� GXULQJ� WKH
SUHSDUDWLRQ�RI�WKH�³IRRG´�PD\�DOVR�KDYH�SOD\HG�D�UROH�>���@�
,Q� WKHRU\�� LI� SULRQV� IURP� FRQWDPLQDWHG�PDWHULDO�ZRXOG� SHQHWUDWH� LQWR� WKH� HSLGHUPLV��ZKLFK� LV
SRVVLEOH�YLD�WKH�EURNHQ�VNLQ�EDUULHU�LQ�EXUQ�ZRXQGV��WKH\�ZRXOG�EH�DEOH�WR�VWDUW�WKH�FRQYHUVLRQ�RI
3U3&� LQ� WKH� VNLQ�� 6NLQ�DVVRFLDWHG� O\PSKRLG� WLVVXH� FRXOG� WKHQ� SOD\� D� UROH� LQ� WKH� IXUWKHU
SURSDJDWLRQ�RI�SULRQV�WR�O\PSKRLG�RUJDQV�DQG�WR�WKH�&16�
7KURXJK�WKH�LQYHUVH�URXWH��LQIHFWHG�LQGLYLGXDOV�PD\�DOVR�KDYH�SULRQ�LQIHFWLYLW\�LQ�WKH�VNLQ��DOEHLW
SUREDEO\� LQ� YHU\� ORZ� FRQFHQWUDWLRQV�� $Q� LPSRUWDQW� GLIIHUHQFH� ZLWK� RWKHU� RUJDQV� DQG� WLVVXHV�
ZKHUH�3U36F� DFFXPXODWHV� LQ� FHOOV� DQG� LQWUDFHOOXODU� VSDFHV�� LV� WKDW� WKH� HSLGHUPLV� LV� FRQVWDQWO\
VHOI�UHQHZLQJ�DQG�VKHGV�WHUPLQDOO\�GLIIHUHQWLDWHG�FHOOV��7KHUHIRUH�D�VLJQLILFDQW�DFFXPXODWLRQ�RI
LQIHFWLYLW\�ZLOO�SUREDEO\�QRW�WDNH�SODFH��HVSHFLDOO\�LI�WKH�IDFW�LV�WDNHQ�LQWR�DFFRXQW�WKDW�LQ�QRUPDO
VNLQ� OLWWOH� H[SUHVVLRQ� RI� 3U3&� LV� H[SHFWHG� >�@�� ZKHUHDV� SHRSOH� ZLWK� VNLQ� GLVHDVHV� �DQG� WKXV
SRVVLEO\�D�KLJK�H[SUHVVLRQ�RI�3U3&��DUH�H[FOXGHG�DV�VNLQ�GRQRUV��7KLV�PHDQV�WKDW�HYHQ�LQ�FDVH
3U36F�UHDFKHV�WKH�VNLQ��RQO\�YHU\�VPDOO�GRVHV�RI�LQIHFWLYLW\�ZLOO�SUHVXPDEO\�EH�SUHVHQW�
,Q�WKHRU\�JO\FHURO�LWVHOI�DOVR�UHSUHVHQWV�D�ULVN�IDFWRU�UHJDUGLQJ�WKH�SRVVLEOH�WUDQVPLVVLRQ�RI�76(
DJHQWV�WKURXJK�VNLQ�WUDQVSODQWDWLRQ��7KLV�SURGXFW�LV�PDQXIDFWXUHG�IURP�WDOORZ��ZKLFK�LQ�WXUQ�KDV
EHHQ�SUHSDUHG�IURP�DQLPDO�PDWHULDOV��PRVWO\�IURP�ERYLQH�RYLQH�RULJLQ��7KLV�PHDQV�WKDW�JO\FHURO
FRXOG� WKHRUHWLFDOO\� EH� FRQWDPLQDWHG�ZLWK�76(� DJHQWV�� 6LQFH� LW� LV� DOPRVW� FHUWDLQ� WKDW� WKH� QHZ
YDULDQW�RI�&-'��QY&-'��KDV�RULJLQDWHG�IURP�%RYLQH�6SRQJLIRUP�(QFHSKDORSDWK\��%6(��>����@�
WKLV�ZRXOG�UHSUHVHQW�D�ULVN��+RZHYHU��WDOORZ�GHULYDWLYHV�OLNH�JO\FHURO�KDYH�EHHQ�WKH�VXEMHFW�RI
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VSHFLILF� FRQVLGHUDWLRQ� IRU� WKH�&RPPLWWHH� RI� 3URSULHWDU\�0HGLFLQDO� 3URGXFWV� �&303�� DQG� DUH
WKRXJKW�XQOLNHO\�WR�EH� LQIHFWLRXV�EHFDXVH�RI� WKHLU�H[WUHPHO\�ULJRURXV�PDQXIDFWXULQJ�SURFHVVHV
>�@��7KH�&303�1RWH�IRU�*XLGDQFH�KDV�UHFHQWO\�EHHQ�DGRSWHG�DV�D�JHQHUDO�FKDSWHU�RQ�PLQLPLVLQJ
76(�ULVN�LQ�WKH�(XURSHDQ�3KDUPDFRSRHLD��3K�(XU���>��@��)XUWKHUPRUH�D�JHQHUDO�PRQRJUDSK�KDV
EHHQ�DGRSWHG�ZKLFK�LPSOHPHQWV�WKLV�JHQHUDO�FKDSWHU�IRU�DOO�SURGXFWV�ZLWK�76(�ULVN��DSSO\LQJ�WR
DOO� VXEVWDQFHV�XVHG� LQ� WKH�SURGXFWLRQ�RI�PHGLFLQDO�SURGXFWV� �UDZ�PDWHULDOV�� VWDUWLQJ�PDWHULDOV�
LQJUHGLHQWV��� LUUHVSHFWLYH�RI�ZKHWKHU�D�PRQRJUDSK�IRU� WKH�VXEVWDQFH� LV� LQFOXGHG� LQ� WKH�3K�(XU�
>��@�
$OWKRXJK� QRW� DSSOLFDEOH� WR� WKH� JO\FHUROLVHG� GRQRU� VNLQ�� WKHUH� LV� DQRWKHU� ULVN� WKDW� VKRXOG� EH
PHQWLRQHG�KHUH��EHFDXVH� LW� LV� D�FORVHO\� UHODWHG� VXEMHFW�� ,Q� VRPH�FDVHV� VNLQ�GHIHFWV� DUH� WUHDWHG
XWLOLVLQJ�FXOWXUHG�NHUDWLQRF\WHV��*URZWK�RI�WKHVH�FHOOV�LV�PRVWO\�FDUULHG�RXW�LQ�PHGLD�FRQWDLQLQJ
ERYLQH� FRQVWLWXHQWV�� 6LQFH� LW� LV� DOPRVW� FHUWDLQ� WKDW� WKH� QHZ� YDULDQW� RI� &-'� �QY&-'�� KDV
RULJLQDWHG�IURP�%6(�>����@�� LW� VKRXOG�EH�PDGH�DEVROXWHO\�VXUH� WKDW� WKH�FXOWXUH�PHGLD�DUH� IUHH
IURP�76(�DJHQWV�FRQWDPLQDWLRQ�LQ�RUGHU�WR�SUHYHQW�WKH�SRVVLELOLW\�RI�DFFLGHQWDO�WUDQVPLVVLRQ�RI
%6(�WR�KXPDQV�

� ())(&7�2)�*/<&(52/�21�76(�$*(176
76(� DJHQWV� DUH� PRUH� GLIILFXOW� WR� LQDFWLYDWH� WKDQ� FRQYHQWLRQDO� PLFUR�RUJDQLVPV�� $� ORW� RI
VWXGLHV�KDYH�EHHQ� FDUULHG�RXW� WR� DVVHVV� WKH� HIIHFWLYHQHVV� RI� DOO� NLQGV� RI� LQDFWLYDWLRQ� DQG�RU
HOLPLQDWLRQ� SURFHVVHV� >�����@��$OFRKROV� LQ� JHQHUDO� DUH� FRQVLGHUHG� QRW� WR� EH� HIIHFWLYH� >��@�
7KH� HIIHFWLYHQHVV� RI� JO\FHURO� LWVHOI� KDV� QRW� EHHQ� HYDOXDWHG� H[SHULPHQWDOO\�� EXW� JLYHQ� WKH
DYDLODEOH� LQIRUPDWLRQ� RQ� RWKHU� DOFRKROV�� LW� LV� PRVW� OLNHO\� WKDW� DOVR� JO\FHURO� ZLOO� QRW� EH
HIIHFWLYH�DJDLQVW�76(�DJHQWV�
&KHPLFDOV�DQG�SURFHVVHV�ZKLFK�KDYH�EHHQ�IRXQG�HIIHFWLYH�DJDLQVW�76(�DJHQWV�LQFOXGH�WKH�XVH
RI�K\SRFKORULWH���������SSP�DY��&O������0�1D2+�DQG�SRURXV�ORDG�DXWRFODYLQJ�DW�����& IRU
�� PLQXWHV� >��@�� 6XFK� SURFHGXUHV� ZRXOG� GDPDJH� RU� HYHQ� GHVWUR\� WKH� VNLQ� WLVVXH�� DQG
WKHUHIRUH�FDQQRW�EH�DSSOLHG�

� ,175$&(//8/$5�3(1(75$7,21�2)�*/<&(52/
$V�ZDV� DOUHDG\�PHQWLRQHG� LQ�&KDSWHU��� DQG� ���76(� DJHQWV� FDQ� EH� IRXQG� LQWUDFHOOXODUO\�� ,I
JO\FHURO� KDG� EHHQ� IRXQG� WR� EH� HIIHFWLYH� DJDLQVW� 76(� DJHQWV�� LW� ZRXOG� WKHUHIRUH� DOVR� EH
LPSRUWDQW� WR� NQRZ� LI� WKH� LQDFWLYDWLQJ� DJHQW� DFWXDOO\� UHDFKHV� WKH�76(� DJHQW� LQ� DQ� HIIHFWLYH
FRQFHQWUDWLRQ��+RZHYHU��VLQFH�JO\FHURO�LV�QRW�OLNHO\�WR�EH�HIIHFWLYH�LQ�WKH�LQDFWLYDWLRQ�RI�76(
DJHQWV��WKLV�TXHVWLRQ�LV�QR�ORQJHU�UHOHYDQW�LQ�WKLV�FRQWH[W�
6LQFH�LW�LV�UHOHYDQW�LQ�WKH�FRQWH[W�RI�WKH�LQDFWLYDWLRQ�DQG�RU�HOLPLQDWLRQ�RI�YLUXVHV��KRZHYHU�
WKH VXEMHFW�ZLOO�EH�HODERUDWHG�LQ�WKH�UHYLHZ�RQ�YLUXVHV�
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� ',6&866,21�$1'�&21&/86,216
,Q�WKH�LQWURGXFWLRQ�VHYHUDO�TXHVWLRQV�ZHUH�IRUPXODWHG�WKDW�QHHG� WR�EH�DQVZHUHG� LQ�RUGHU� WR�EH
DEOH� WR� DVVHVV� WKH� ULVN� RI� 76(� DJHQW� WUDQVPLVVLRQ� E\� JO\FHURO� SUHVHUYHG� VNLQ� DOORJUDIWV�� ,Q
&KDSWHUV�����WKH�ILUVW�IRXU�TXHVWLRQV�ZHUH�DQVZHUHG��7KH�UHPDLQLQJ�TXHVWLRQV�ZLOO�EH�DQVZHUHG
KHUH�
,W�KDV�EHHQ�HVWDEOLVKHG�WKDW�WKH�FHOOXODU�IRUP�RI�WKH�76(�DJHQW��3U3& FDQ�EH�SUHVHQW�LQ�VNLQ�WLVVXH�
+RZHYHU��XQWLO�QRZ�WKH�LQIHFWLYH�IRUP��3U36F� KDV�QRW�EHHQ�GHWHFWHG�LQ�VNLQ�WLVVXH�
7KHRUHWLFDOO\�� WKHUH� LV� D� ULVN� RI� WUDQVPLWWLQJ� 76(� DJHQWV� E\� VNLQ� WUDQVSODQWDWLRQ�� *LYHQ� WKH
SUHVHQFH�RI�3U3& LQ�WKH�VNLQ��DQG�WKH�IDFW�WKDW�LW�KDV�EHHQ�SURYHQ�LQ�DQLPDO�PRGHOV�WKDW�LQIHFWLRQ
WKURXJK�D�EUHDFKHG�VNLQ�LV�SRVVLEOH��WKH�SRVVLELOLW\�WKDW�WUDQVPLVVLRQ�RFFXUV�FDQQRW�EH�H[FOXGHG
FRPSOHWHO\�
7KHUH�DUH�QR�GDWD�RQ�WKH�UHVLVWDQFH�RI�76(�DJHQWV� WR�JO\FHURO��+RZHYHU�� LQ�YLHZ�RI�DYDLODEOH
GDWD� DERXW� WKH� UHVLVWDQFH� RI� 76(� DJHQWV� WR� DOFRKROV�� LW� PD\� EH� DVVXPHG� WKDW� JO\FHURO� LV� QRW
HIIHFWLYH� LQ� WKH� HOLPLQDWLRQ� DQG�RU� LQDFWLYDWLRQ� RI� 76(� DJHQWV�� 7KLV� PHDQV� WKDW� WKH� TXHVWLRQ
ZKHWKHU�JO\FHURO�LV�DEOH�WR�SHQHWUDWH�VNLQ�FHOOV��DQG�DW�ZKLFK�UDWH��LV�QR�ORQJHU�UHOHYDQW�
,W�FRXOG�EH�DUJXHG�WKDW�WKH�ODFN�RI�GDWD�RQ�WKH�HIIHFWLYHQHVV�RI�WKH�JO\FHURO�SURFHVV�UHJDUGLQJ�WKH
HOLPLQDWLRQ� DQG�RU� LQDFWLYDWLRQ� RI� 76(� DJHQWV� ZDUUDQWV� VSHFLILF� UHVHDUFK� LQWR� WKLV� PDWWHU�
+RZHYHU�� FRQVLGHULQJ� WKH� IROORZLQJ� DUJXPHQWV�� ZH� WKLQN� WKDW� WKLV� LV� QHLWKHU� XVHIXO� QRU
QHFHVVDU\�
� ,W�LV�WR�EH�H[SHFWHG�WKDW�JO\FHURO�LV�QRW�HIIHFWLYH�DJDLQVW�76(�DJHQWV��ZKLOH�WKH�VWXGLHV�DUH

OHQJWK\�DQG�H[SHQVLYH�DQG�PD\�QRW�HYHQ�\LHOG�FRQFOXVLYH�HYLGHQFH�
� 7KH� ULVN� RI� 76(� WUDQVPLVVLRQ� E\� VNLQ� WUDQVSODQWDWLRQ� LV� SUREDEO\� YHU\� VPDOO�� VLQFH

SUHVXPDEO\�QR�DFFXPXODWLRQ�RI�LQIHFWLYLW\�WDNHV�SODFH�LQ�WKH�VNLQ�DQG�WKH�LQIHFWLRXV�GRVH
� DOWKRXJK�QRW�NQRZQ���PD\�WKXV�QRW�HYHQ�EH�UHDFKHG��,Q�DQ\�FDVH��FXUUHQWO\�DYDLODEOH
GHWHFWLRQ�PHWKRGV� DUH� QRW� DEOH� WR�PHDVXUH� LQIHFWLYLW\� LQ� VNLQ� WLVVXH�� 2QO\� LQ� FDVH� DQ
HSLGHPLF�RI�QY&-'�HPHUJHV��WKH�ULVN�VKRXOG�EH�UH�HYDOXDWHG��VLQFH�WKHUH�DUH�LQGLFDWLRQV
WKDW�WKH�WLVVXH�GLVWULEXWLRQ�RI�QY&-'�LQIHFWLYLW\�LV�GLIIHUHQW�>��@�

� 7KH�ULVN�RI�76(�WUDQVPLVVLRQ�LV�UHGXFHG�VLJQLILFDQWO\�E\�WKH�GRQRU�VHOHFWLRQ�FULWHULD��%\
DSSO\LQJ�WKHVH�FULWHULD�SHRSOH�IURP�&-'�ULVN�JURXSV�DUH�H[FOXGHG�DV�D�GRQRU��7KH�FULWHULD
ZHUH�FKHFNHG�DQG�IRXQG�WR�EH�LQ�DFFRUGDQFH�ZLWK�WKH�VWDWH�RI�WKH�DUW�>��@�

� 5()(5(1&(6
>�@ &303�%:3���������1RWH�IRU�*XLGDQFH�RQ�PLQLPLVLQJ�WKH�ULVN�RI�WUDQVPLWWLQJ�DQLPDO

VSRQJLIRUP�HQFHSKDORSDWK\�DJHQWV�YLD�PHGLFLQDO�SURGXFWV��5HYLVLRQ�2FWREHU������
>�@ 3DPPHU� -�� :HQLQJHU�:�� 7VFKDFKOHU� (�� +XPDQ� NHUDWLQRF\WHV� H[SUHVV� FHOOXODU� SULRQ�

UHODWHG� SURWHLQ� LQ� YLWUR� DQG� GXULQJ� LQIODPPDWRU\� GLVHDVHV�� $P�� -�� 3DWKRO�� ������ ����
����������

>�@ %URZQ�3��7UDQVPLVVLRQ�RI�VSRQJLIRUP�HQFHSKDORSDWK\�WKURXJK�ELRORJLFDO�SURGXFWV�� ,Q�
%URZQ� )�� *ULIILWKV� (�� +RUDXG� )�� 3HWULFFLDQL� -&� �(GV��� 6DIHW\� RI� ELRORJLFDO� SURGXFWV
SUHSDUHG�IURP�PDPPDOLDQ�FHOO�FXOWXUH��'HY��%LRO��6WDQG��%DVHO��.DUJHU��������YRO�����
SS��������
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>�@ 7D\ORU�'0��0F&RQQHOO�,��)UDVHU�+��6FUDSLH�LQIHFWLRQ�FDQ�EH�HVWDEOLVKHG�UHDGLO\�WKURXJK
VNLQ�VFDULILFDWLRQ�LQ�LPPXQRFRPSHWHQW�EXW�QRW�LPPXQRGHILFLHQW�PLFH��-��*HQ��9LURORJ\
��������������������

>�@ *DMGXVHN�'&��6XEDFXWH� VSRQJLIRUP�YLUXV� HQFHSKDORSDWKLHV� FDXVHG� E\� XQFRQYHQWLRQDO
YLUXVHV�� ,Q�� 0DUDPRURVFK� .�� 0F.HOYH\� -� �(GV��� 6XEYLUDO� SDWKRJHQV� RI� SODQWV� DQG
DQLPDOV��YLULRQV�DQG�SULRQV��1HZ�<RUN��$FDGHPLF�3UHVV��������SS���������

>�@ *DMGXVHN� '&�� 8QFRQYHQWLRQDO� YLUXVHV� DQG� WKH� RULJLQ� DQG� GLVDSSHDUDQFH� RI� .XUX�
6FLHQFH��������������������

>�@ :LOO�5*�� ,URQVLGH�-:��=HLGOHU�0��&RXVHQV�61��(VWLEHLUR�.��$OSHURYLWFK�$��3RVHU�6�
3RFFKLDUL�0��+RIPDQ�$��6PLWK�3*��$�QHZ�YDULDQW�RI�&UHXW]IHOGW�-DNRE�GLVHDVH�LQ�WKH
8.��/DQFHW��������������������

>�@ /DVPp]DV�&,��'HVO\V� -3��'HPDOPD\�5�� HW� DO���%6(� WUDQVPLVVLRQ� WR�PDFDTXHV��1DWXUH
�������������������

>�@ &ROOLQJH�-��6LGOH�.&/��0HDGV�-��DW�DO���0ROHFXODU�DQDO\VLV�RI�SULRQ�VWUDLQ�YDULDWLRQ�DQG
WKH�DHWLRORJ\�RI�µQHZ�YDULDQW´�&-'��1DWXUH��������������������

>��@ %UXFH� 0(��:LOO� 5*�� ,URQVLGH� -:�� HW� DO��� 7UDQVPLVVLRQV� WR� PLFH� LQGLFDWH� WKDW� µQHZ
YDULDQW¶�&-'�LV�FDXVHG�E\�WKH�%6(�DJHQW��1DWXUH��������������������

>��@ +LOO�$)��'HVEUXVODLV�0��-RLQHU�6��HW�DO���7KH�VDPH�SULRQ�VWUDLQ�FDXVHV�Y&-'�DQG�%6(�
1DWXUH��������������������

>��@ 0LQLPLVLQJ� WKH� ULVN� RI� WUDQVPLWWLQJ� DQLPDO� VSRQJLIRUP� HQFHSKDORSDWK\� DJHQWV� YLD
PHGLFLQDO�SURGXFWV��(XURSHDQ�3KDUPDFRSRHLD�������*HQHUDO�&KDSWHU�������

>��@ 3URGXFWV�ZLWK�ULVN�RI�WUDQVPLWWLQJ�DQLPDO�VSRQJLIRUP�HQFHSKDORSDWK\�DJHQWV��(XURSHDQ
3KDUPDFRSRHLD�������0RQRJUDSK������

>��@ *HHUWVPD�5(��$VWHQ�-$$0�YDQ��6WHULOL]DWLRQ�RI�SULRQV���5HTXLUHPHQWV��&RPSOLFDWLRQV�
,PSOLFDWLRQV��=HQWU��6WHULO�������������������

>��@ 7D\ORU� '0�� ,QDFWLYDWLRQ� RI� WKH� FDXVDO� DJHQWV� RI� 7UDQVPLVVLEOH� 6SRQJLIRUP
(QFHSKDORSDWKLHV�� ,Q�� 0RUULVVH\� 5)�� .RZDOVNL� -%� �(GV���� 6WHULOL]DWLRQ� RI� 0HGLFDO
3URGXFWV��9ROXPH�9,,��&KDPSODLQ��1<���3RO\VFLHQFH�3XEOLFDWLRQV��������SS����������

>��@ $GYLVRU\�&RPPLWWHH�RQ�'DQJHURXV�3DWKRJHQV��6SRQJLIRUP�(QFHSKDORSDWK\�$GYLVRU\
&RPPLWWHH�� ³76(�DJHQWV�� VDIH�ZRUNLQJ� DQG� WKH� SUHYHQWLRQ� RI� LQIHFWLRQ´�� ������ 7KH
6WDWLRQHU\�2IILFH��/RQGRQ��8.���,6%1����������������

>��@ +LOO�$)��=HLGOHU�0��,URQVLGH�-��&ROOLQJH�-��'LDJQRVLV�RI�QHZ�YDULDQW�&UHXW]IHOGW�-DNRE
GLVHDVH�E\�WRQVLO�ELRSV\��/DQFHW�������������������
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$SSHQGL[�� (1��������DQG�WKH�(XUR�6NLQ�%DQNSUHVHUYDWLRQ�SURFHGXUHV
(1��������������6WHULOLVDWLRQ�RI�PHGLFDO�GHYLFHV��(VWLPDWLRQ�RI�WKH�SRSXODWLRQ�RI�PLFUR�RUJDQLVPV�RQ�SURGXFW��3DUW����5HTXLUHPHQWV�&ODXVHV� �� *HQHUDO�� �� 6HOHFWLRQ� RI� SURGXFW�� �� 6HOHFWLRQ� RI� WHFKQLTXH�� �� 9DOLGDWLRQ� RIWHFKQLTXH����5HYDOLGDWLRQ����8VH�RI�WHFKQLTXH��LWDOLFV�FRSLHG�IURP�RULJLQDO�WH[W��
� *HQHUDO
����'RFXPHQWDWLRQ����� 'RFXPHQWHG� SURFHGXUHV� DQGLQVWUXFWLRQV� RQ� WKH� WHVWLQJ� WHFKQLTXHV� WR� EHHPSOR\HG�DQG�RQ�WKH�XVH�DQG�RSHUDWLRQ�RI�DOOUHOHYDQW HTXLSPHQW� VKDOO� EH� DYDLODEOH�� 7KHVHSURFHGXUHV�DQG�LQVWUXFWLRQV�VKDOO�EH�DSSURYHGRQ� LVVXH� DQG� VKDOO� EH� FRQWUROOHG� DV� VSHFLILHGLQ�����RI�(1�,62�������������

6HH� (6%� 4XDOLW\� 0DQXDO� ����������� 352��Y�����.+%���Y���� DQG� 6WUHHNODE�+DDUOHP3URWRFRO� 00/� ����� 'RQRUKXLG� �����������)XUWKHUPRUH�� WKH� 6WUHHNODE� KDV� VWDUWHGLPSOHPHQWDWLRQ�RI�D�4XDOLW\�6\VWHP��ZKLFK�LVGHILQHG E\�WKH�EUDQFK�RUJDQLVDWLRQ�
����� 7KH� SURFHGXUHV� DQG� LQVWUXFWLRQVUHTXLUHG� E\� WKLV� 3DUW� RI� SU(1� ����� VKDOO� EHLPSOHPHQWHG�HIIHFWLYHO\�

1RW�LQFOXGHG�LQ�WKLV�UHYLHZ�

����� &DOFXODWLRQV�DQG�GDWD� WUDQVIHUV�VKDOO�EHVXEMHFW�WR�DSSURSULDWH�FKHFNV� 1RW�LQFOXGHG�LQ�WKLV�UHYLHZ�
����� 5HFRUGV� RI� DOO� RULJLQDO� REVHUYDWLRQV�FDOFXODWLRQV�� GHULYHG� GDWD� DQG� ILQDO� UHSRUWVVKDOO� EH� UHWDLQHG� DV� VSHFLILHG� LQ� ����� RI� (1,62�������������7KH�UHFRUGV�VKDOO�LQFOXGH�WKHLGHQWLW\�RI�DOO�SHUVRQQHO�LQYROYHG�LQ�VDPSOLQJ�SUHSDUDWLRQ�DQG�WHVWLQJ�

1RW�LQFOXGHG�LQ�WKLV�UHYLHZ�

����3HUVRQQHO����� 5HVSRQVLELOLW\�IRU�ELREXUGHQ�HVWLPDWLRQVKDOO� EH� DVVLJQHG� WR� VSHFLILF� SHUVRQQHO� DVVSHFLILHG�LQ���������DQG������RI�(1�,62�����������

1RW�LQFOXGHG�LQ�WKLV�UHYLHZ�

����� 7UDLQLQJ� VKDOO� EH� SHUIRUPHG� LQDFFRUGDQFH� ZLWK� GRFXPHQWHG� SURFHGXUHV�5HFRUGV� RI� WKH� UHOHYDQW� TXDOLILFDWLRQV�WUDLQLQJ�DQG�H[SHULHQFH�RI�WHFKQLFDO�SHUVRQQHOVKDOO�EH�PDLQWDLQHG�

1RW�LQFOXGHG�LQ�WKLV�UHYLHZ�

����(TXLSPHQW����� $OO� LWHPV� RI� HTXLSPHQW� UHTXLUHG� IRUFRUUHFW�SHUIRUPDQFH�RI�WKH�VSHFLILHG�WHVWV�DQGPHDVXUHPHQWV�VKDOO�EH�DYDLODEOH�
1RW�LQFOXGHG�LQ�WKLV�UHYLHZ�

����� $OO� HTXLSPHQW� UHTXLULQJ� SODQQHGPDLQWHQDQFH� VKDOO� EH� PDLQWDLQHG� LQDFFRUGDQFH� ZLWK� GRFXPHQWHG� SURFHGXUHV�
1RW�LQFOXGHG�LQ�WKLV�UHYLHZ�
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5HFRUGV�RI�PDLQWHQDQFH�VKDOO�EH�UHWDLQHG������ $Q� HIIHFWLYH� V\VWHP� VKDOO� EHHVWDEOLVKHG�� GRFXPHQWHG� DQG� PDLQWDLQHG� IRUWKH� FDOLEUDWLRQ� RI� DOO� HTXLSPHQW� ZLWKPHDVXUHPHQW� RU� FRQWURO� IXQFWLRQV�� 7KLVV\VWHP� VKDOO� FRPSO\� ZLWK� ����� RI� (1� ,62�����������

1RW�LQFOXGHG�LQ�WKLV�UHYLHZ�

����0HGLD�DQG�PDWHULDOV0HWKRGV�VKDOO�EH�HVWDEOLVKHG�DQG�GRFXPHQWHGIRU WKH� SUHSDUDWLRQ� DQG� VWHULOL]DWLRQ� RIPDWHULDOV� XVHG� LQ� ELREXUGHQ� HVWLPDWLRQ�LQFOXGLQJ�DSSURSULDWH�TXDOLW\�WHVWV�

1RW�LQFOXGHG�LQ�WKLV�UHYLHZ�

� 6HOHFWLRQ�RI�SURGXFW��� 7KH� SURFHGXUHV� IRU� VHOHFWLRQ� DQGSURFXUHPHQW� RI� SURGXFW� IRU� WHVWLQJ� VKDOO� EHHVWDEOLVKHG� WR� HQVXUH� WKDW� WKH� SURGXFW� LVUHSUHVHQWDWLYH�RI�URXWLQH�SURGXFWLRQ�

2N��VHH�(6%�352���Y�����:(5.���Y����

��� ,I�D�VSHFLILHG�SRUWLRQ�RI�SURGXFW�LV�WR�EHXVHG�� LW� VKDOO� EH� VHOHFWHG� WR� SRVVHVVPLFUR�RUJDQLVPV� UHSUHVHQWDWLYH� RI� WKH� ZKROHSURGXFW�� ,I� LW� KDV� EHHQ� GHPRQVWUDWHG� WKDW� WKHPLFUR�RUJDQLVPV� DUH� HYHQO\� GLVWULEXWHG� RQSURGXFW�� WKH�SRUWLRQ� VKDOO� EH� VHOHFWHG� IURP� DUDQGRP ORFDWLRQ�� ,Q� WKH� DEVHQFH� RI� VXFK� DGHPRQVWUDWLRQ�� WKH� SRUWLRQ� VKDOO� EH�PDGH� XSRI� SLHFHV� RI� SURGXFW� IURP� D� QXPEHU� RIUDQGRP ORFDWLRQV�

2N��LW�LV�DVVXPHG�WKDW�WKH�ELREXUGHQ�LV�HYHQO\GLVWULEXWHG� RQ� D� EDWFK� RI� KDUYHVWHG� GRQRUVNLQ�� 7ULPPLQJV� RI� VNLQ� SLHFHV� DUH� VHOHFWHGIURP� D� QXPEHU� RI� UDQGRP� ORFDWLRQV� IRUEDFWHULRORJLFDO�FXOWXULQJ�

� 6HOHFWLRQ�RI�WHFKQLTXH��� )RU� DQ� LGHQWLILHG� SURGXFW�� IDFWRUVUHOHYDQW WR�WKH�HIILFLHQF\�RI�UHPRYDO�RI�YLDEOHPLFUR�RUJDQLVPV� IURP� SURGXFW� VKDOO� EHFRQVLGHUHG� DQG� UHFRUGHG� LI� VXFK� UHPRYDO� LVSDUW� RI� WKH� WHFKQLTXH�� 6XFK� IDFWRUV� VKDOOLQFOXGH�D� DELOLW\� WR� UHPRYH� PLFURELRORJLFDOFRQWDPLQDWLRQ�E�� SRVVLEOH� W\SH�V�� RI� FRQWDPLQDWLQJPLFUR�RUJDQLVPV� DQG� WKHLU� ORFDWLRQV� RQSURGXFW�F� HIIHFW�V�� RI� WKH� UHPRYDO� PHWKRG� RQ� WKHYLDELOLW\� RI� PLFURELRORJLFDO� FRQWDPLQD�WLRQ�G� WKH� SK\VLFDO� RU� FKHPLFDO� QDWXUH� RISURGXFW�WR�EH�WHVWHG�

1RW�DSSOLFDEOH�

��� ,I� WKH� SK\VLFDO� RU� FKHPLFDO� QDWXUH� RISURGXFW� WR EH� WHVWHG� �VHH� G�� RI� ����� LV� VXFKWKDW� VXEVWDQFHV�FDQ�EH� UHOHDVHG�ZKLFK�ZRXOG
1RW� RN�� +DOI� WKH� YROXPH� RI� D� FRQWDLQHU� LVILOOHG� ZLWK� VNLQ� VDPSOHV�� WKH� JO\FHURO� LVUHSODFHG� E\� EURWK�� :KHWKHU� WKLV� YROXPH
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DGYHUVHO\� DIIHFW� HLWKHU� WKH� QXPEHU� RU� WKHW\SHV� RI� PLFUR�RUJDQLVPV� GHWHFWHG�� WKHQ� DV\VWHP�WR�QHXWUDOL]H��UHPRYH�RU��LI�WKLV�LV�QRWSRVVLEOH�� PLQLPL]H� WKH� HIIHFW� RI� DQ\� VXFKUHOHDVHG� VXEVWDQFH� VKDOO� EH� XVHG�� 7KHHIIHFWLYHQHVV� RI� HDFK� V\VWHP� VKDOO� EHGHPRQVWUDWHG�

������ UDWLR� VNLQ�EURWK� LV� DGHTXDWH� WRHVWDEOLVK�LQKLELWLRQ�RI�WKH�VWHULOL]LQJ�HIIHFW�RIJO\FHURO�KDV�QRW�EHHQ�GHWHUPLQHG�

��� &XOWXUH� FRQGLWLRQV� VKDOO� EH� VHOHFWHGDIWHU FRQVLGHUDWLRQ� RI� WKH� W\SHV� RIPLFUR�RUJDQLVPV�H[SHFWHG� WR�EH�SUHVHQW��7KHUHVXOWV�RI� WKLV�FRQVLGHUDWLRQ�DQG�WKH� UDWLRQDOHIRU WKH� GHFLVLRQV� UHDFKHG� VKDOO� EHGRFXPHQWHG�

1RW�RN��7KH�VHOHFWLRQ�RI�FXOWXULQJ�FRQGLWLRQVZDV�EDVHG� RQ� WKH� FDSDELOLW\� WR� GHWHFW�PLFUR�RUJDQLVPV� WKDW� FDXVHG� ZRXQG� LQIHFWLRQ� LQEXUQ SDWLHQWV�� 7KHVH� FRQVLGHUDWLRQV� KDYH� QRWEHHQ GRFXPHQWHG�
��� 7KH� VHOHFWHG� WHFKQLTXH� VKDOO� EHYDOLGDWHG�DV�VSHFLILHG�LQ�FODXVH��� +DV�QRW�EHHQ�SHUIRUPHG�

� 9DOLGDWLRQ�RI�WHFKQLTXH��� (DFK� SURFHGXUH� IRU� WKH� YDOLGDWLRQ� RIELREXUGHQ�HVWLPDWLRQV�VKDOO�EH�GRFXPHQWHG� +DV�QRW�EHHQ�SHUIRUPHG�
��� 7KH� YDOLGDWLRQ� SURFHGXUHV� VKDOO� FRQVLVWRI�WKH�IROORZLQJ�VWHSV�D� DVVHVVPHQW� RI� WKH� DGHTXDF\� RI� WKHWHFKQLTXH� XVHG� WR� UHPRYHPLFUR�RUJDQLVPV� IURP� WKH� SURGXFW�� LIVXFK UHPRYDO�LV�SDUW�RI�WKH�WHFKQLTXH�E� DVVHVVPHQW� RI� WKH� DGHTXDF\� RI� WKHWHFKQLTXH� XVHG� WR� HQXPHUDWH� UHPRYHGPLFUR�RUJDQLVPV�� LQFOXGLQJPLFURELRORJLFDO� FRXQWLQJ� WHFKQLTXHV� DQGFXOWXUH�FRQGLWLRQV��DQGF� HVWDEOLVKPHQW� RI� WKH� UHFRYHU\� HIILFLHQF\RI WKH� PHWKRG� XVHG� LQ� RUGHU� WKDW� WKHFRUUHFWLRQ�IDFWRU�FDQ�EH�FDOFXODWHG�

1RW�DSSOLFDEOH�

+DV�QRW�EHHQ�SHUIRUPHG�

1RW�DSSOLFDEOH�

��� $Q\� FKDQJH� LQ� D� URXWLQH� PHWKRG� VKDOOEH�DVVHVVHG��7KLV�DVVHVVPHQW�VKDOO�LQFOXGH�D� HYDOXDWLRQ�RI�WKH�FKDQJH�E� HVWDEOLVKPHQW� RI� WKH� UHFRYHU\� HIILFLHQF\RI WKH�UHYLVHG�PHWKRG�

1RW�LQFOXGHG�LQ�WKLV�UHYLHZ�

� 5HYDOLGDWLRQ��� 7KH�YDOLGDWLRQ�GDWD�DQG�DQ\�VXEVHTXHQWUHYDOLGDWLRQ� GDWD� VKDOO� EH� UHYLHZHGSHULRGLFDOO\� DQG� WKH� H[WHQW� RI� UHYDOLGDWLRQGHWHUPLQHG� DQG� GRFXPHQWHG�� 3URFHGXUHV� IRUWKH�UHYLHZ�RI�YDOLGDWLRQ�DQG�UHYDOLGDWLRQ�VKDOOEH� GRFXPHQWHG� DQG� UHFRUGV� RI� WKHUHYDOLGDWLRQ�VKDOO�EH�UHWDLQHG�

1RW�LQFOXGHG�LQ�WKLV�UHYLHZ�

��� $� UHYDOLGDWLRQ� UHSRUW� VKDOO� EHGRFXPHQWHG�� 7KH� UHSRUW� VKDOO� EH� VLJQHG� E\WKH� SHUVRQV� GHVLJQDWHG� E\� WKH� VDPH
1RW�LQFOXGHG�LQ�WKLV�UHYLHZ�
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IXQFWLRQV�RUJDQL]DWLRQV� WKDW� SUHSDUHG�UHYLHZHG DQG�DFFHSWHG�WKH�RULJLQDO�YDOLGDWLRQUHSRUW�
� 8VH�RI�WHFKQLTXH��� 3UH�VWHULOL]DWLRQ� FRXQWV� VKDOO� EHSHUIRUPHG� LQ� DFFRUGDQFH� ZLWK� GRFXPHQWHGVDPSOLQJ SODQ�V�� ZLWK� GHILQHG� VDPSOLQJIUHTXHQF\�DQG�VDPSOH�VL]H�

3UH�VWHULOLVDWLRQ� FRXQWV� KDYH� QRW� EHHQSHUIRUPHG�

��� ,I� FRQWDPLQDQWV� WKDW� DUH� QRW� QRUPDOO\HQFRXQWHUHG� DUH� LVRODWHG� ZKLOH� SHUIRUPLQJSUH�VWHULOL]DWLRQ� FRXQWV�� WKH\� VKDOO� EHFKDUDFWHUL]HG�� 7KH� SRWHQWLDO� HIIHFW� RI� VXFKFRQWDPLQDQWV� RQ� WKH� PDQXIDFWXULQJ� SURFHVV�LQFOXGLQJ� WKH� VWHULOL]DWLRQ� SURFHVV�� VKDOO� EHFRQVLGHUHG�DQG�GRFXPHQWHG

3UH�VWHULOLVDWLRQ� FRXQWV� KDYH� QRW� EHHQSHUIRUPHG�

��� $FFHSWDEOH� OLPLWV� IRU� HLWKHUSUH�VWHULOL]DWLRQ� FRXQWV� RU� ELREXUGHQHVWLPDWHV�VKDOO�EH�HVWDEOLVKHG�RQ� WKH�EDVLV�RISUHYLRXV�GDWD�DQG�GRFXPHQWHG��,I�WKHVH�OLPLWVDUH H[FHHGHG�� FRUUHFWLYH� DFWLRQ� VKDOO� EHXQGHUWDNHQ� DV� VSHFLILHG� LQ� ����� RI� (1� ,62������ ������ (VWDEOLVKHG� OLPLWV� VKDOO� EHUHYLHZHG IRUPDOO\� DW� GHILQHG� LQWHUYDOV� DQGUHYLVHG�LI�QHFHVVDU\�

/LPLWV� IRU� SUH�VWHULOL]DWLRQ� FRXQWV� RUELREXUGHQ�HVWLPDWHV�KDYH�QRW�EHHQ�GHILQHG�

��� 7KH�XVH�RI�VWDWLVWLFDO�PHWKRGV�WR�GHILQHVDPSOH� VL]H�� VDPSOLQJ� IUHTXHQF\� DQGDFFHSWDEOH�OLPLWV�VKDOO�FRQIRUP�WR������RI�(1,62������������

1RW�LQFOXGHG�LQ�WKLV�UHYLHZ�

��� ,I�SUH�VWHULOL]DWLRQ�FRXQWV�DUH�WR�EH�XVHGWR GHWHUPLQH� WKH� H[WHQW� RI� WUHDWPHQW� RI� DVWHULOL]DWLRQ�SURFHVV� �XQOHVV� D� UHTXLUHPHQW� LQD VWDQGDUG�IRU� WKH�YDOLGDWLRQ�RI� WKH�SDUWLFXODUVWHULOL]DWLRQ� SURFHVV� VSHFLILHV� RWKHUZLVH��WKHQ�D� D� FRUUHFWLRQ� IDFWRU�� EDVHG� RQ� UHFRYHU\HIILFLHQF\� DV� GHWHUPLQHG� GXULQJYDOLGDWLRQ� �VHH� ������ VKDOO� EH� DSSOLHG� WRWKH�SUH�VWHULOL]DWLRQ�FRXQW�WR�FDOFXODWH�WKHELREXUGHQ� HVWLPDWH� EHIRUH� WKH� H[WHQW� RIWUHDWPHQW�LV�GHWHUPLQHG��DQGE� WKH� UHVLVWDQFH� RI� WKH� PLFUR�RUJDQLVPVFRPSULVLQJ� WKH� SRSXODWLRQ� SUHVHQW� RQSURGXFW� VKDOO� EH� FRQVLGHUHG� LQGHWHUPLQLQJ�WKH�H[WHQW�RI�WUHDWPHQW�

1RW�DSSOLFDEOH�

��� ,I� ELREXUGHQ� HVWLPDWHV� KDYH� EHHQ� XVHGWR GHWHUPLQH� WKH� H[WHQW� RI� WUHDWPHQW� RI� WKHVWHULOL]DWLRQ�SURFHVV�D� FRQVLGHUDWLRQ�VKDOO�EH�JLYHQ�WR�WKH�HIIHFWRQ WKH� DVVXUDQFH� RI� VWHULOLW\� LI� WKH

1RW�DSSOLFDEOH�
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DFFHSWDEOH�OLPLWV�DUH�H[FHHGHG��DQGE� WKH�FKDUDFWHUL]DWLRQ�RI�FRQWDPLQDQWV� WKDWDUH QRW� QRUPDOO\� HQFRXQWHUHG� VKDOOLQFOXGH�DQ�HVWLPDWLRQ�RI�WKH�UHVLVWDQFH�RIWKRVH� FRQWDPLQDQWV� WR� WKH� VWHULOL]DWLRQSURFHVV�7KH� FRQVHTXHQFHV� LQ� E�� RI� WKH� SUHVHQFH� RQSURGXFW�RI�FRQWDPLQDQWV�ZLWK�KLJK� UHVLVWDQFHWR WKH�VWHULOL]DWLRQ�SURFHVV�RQ�WKH�DVVXUDQFH�RIVWHULOLW\�VKDOO�EH�FRQVLGHUHG�$OO�WKHVH�FRQVLGHUDWLRQV�VKDOO�EH�GRFXPHQWHGDQG LQFOXGHG� LQ� WKH� GHWHUPLQDWLRQ� RIFRUUHFWLYH�DFWLRQ��7KLV�FRUUHFWLYH�DFWLRQ�VKDOOEH LQ�DFFRUGDQFH�ZLWK������RI�(1��������������� &KDQJHV� WR� SURGXFW� DQG�RU� SURFHVVHVVKDOO� EH� UHYLHZHG� IRUPDOO\� WR� GHWHUPLQHZKHWKHU� WKH\� DUH� OLNHO\� WR� UHVXOW� LQ� D� FKDQJHLQ WKH�ELREXUGHQ��VHH�DOVR�������7KH�UHVXOWV�RIWKH�UHYLHZ�VKDOO�EH�GRFXPHQWHG��,I�D�SRWHQWLDOFKDQJH� LQ� WKH� ELREXUGHQ� LV� GHWHUPLQHG�VSHFLILF� ELREXUGHQ� HVWLPDWLRQV� VKDOO� EHSHUIRUPHG� WR� HYDOXDWH� WKH� HIIHFWV� RI� WKHFKDQJH�

1RW�LQFOXGHG�LQ�WKLV�UHYLHZ�
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$SSHQGL[�� ,62�������DQG�WKH�(XUR�6NLQ�%DQNSUHVHUYDWLRQ�SURFHGXUHV
,62� ������ �������������� 6WHULOLVDWLRQ� RI� VLQJOH�XVH� PHGLFDO� GHYLFHV� LQFRUSRUDWLQJPDWHULDOV� RI� DQLPDO� RULJLQ� �� 9DOLGDWLRQ� DQG� URXWLQH� FRQWURO� RI� VWHULOLVDWLRQ� E\� OLTXLGVWHULODQWV�&ODXVHV���*HQHUDO����9DOLGDWLRQ����3URFHVV�FRQWURO�DQG�PRQLWRULQJ�DQG���3URGXFW�UHOHDVH�IURPVWHULOLVDWLRQ�
� *HQHUDO����&RQWURO�RI�PDQXIDFWXULQJ�� 7KH� PDQXIDFWXULQJ� SURFHVV� VKDOO� EHHVWDEOLVKHG DQG� FRQWUROOHG� WR� PDLQWDLQ� WKHSUHVWHULOL]DWLRQ�FRXQW�EHORZ�D�VSHFLILHG�OLPLW�

1RW�RN��7KH�SUHVWHULOLVDWLRQ�FRXQW� LV� UHGXFHGE\� GLVLQIHFWLRQ� RI� WKH� KDUYHVWLQJ� VLWH� RQ� WKHGRQRU ZLWK� SRYLGRQH� LRGLQH� VFUXE�� IROORZHGE\� FKORUKH[LGLQH�� /LPLWV� KDYH� QRW� EHHQVSHFLILHG��� $�GRFXPHQWHG�V\VWHP�VKDOO�EH�HVWDEOLVKHGDQG�PDLQWDLQHG�WR�FRQWURO�WKH�VRXUFLQJ�RI�UDZPDWHULDOV�RI�DQLPDO���KXPDQ�RULJLQ�
'RQRUV� DUH� UHJLVWHUHG� E\� %,6� DFFRUGLQJ� WRZULWWHQ� SURFHGXUHV�� %,6� KDV� EHHQ� ,62� ����FHUWLILHG�IRU�WKHLU�DFWLYLWLHV��� 7KH� GRFXPHQWHG� SURFHGXUHV� DQGLQVWUXFWLRQV� UHTXLUHG� E\� WKLV� ,QWHUQDWLRQDO6WDQGDUG� VKDOO� EH� LPSOHPHQWHG� HIIHFWLYHO\�'RFXPHQWDWLRQ�DQG�UHFRUGV�VKDOO�EH�UHYLHZHGDQG� DSSURYHG� E\� GHVLJQDWHG� SHUVRQQHO� �VHH�����

([FOXGHG� IURP� WKLV� UHYLHZ�� (IIHFWLYHLPSOHPHQWDWLRQ� RI� SURFHGXUHV� DQGLQVWUXFWLRQV� LQ� (6%�ZLOO� EH� HYDOXDWHG� LQ� WKHQHDU IXWXUH� E\� D� &HUWLI\LQJ� $JHQW� LQ� WKHSURFHVV RI�REWDLQLQJ�,62�FHUWLILFDWLRQ�

����3HUVRQQHO5HVSRQVLELOLW\� IRU� WKH� PDLQWHQDQFH� RIHTXLSPHQW� �VHH� ������ IRU� WKH� YDOLGDWLRQ� �VHHFODXVH ���DQG�URXWLQH�FRQWURO��VHH�FODXVH����RIVWHULOL]DWLRQ� E\� H[SRVXUH� WR� OLTXLG� FKHPLFDOVWHULODQWV�DQG�IRU� WKH� UHOHDVH�RI�SURGXFW� VKDOOEH DVVLJQHG� WR� TXDOLILHG� SHUVRQQHO� DVVSHFLILHG�LQ�,62������RU�LQ�,62������

([FOXGHG�IURP�WKLV�UHYLHZ�

����&DOLEUDWLRQ$Q� HIIHFWLYH� V\VWHP� VKDOO� EH� HVWDEOLVKHG�GRFXPHQWHG� DQG� PDLQWDLQHG� IRU� WKHFDOLEUDWLRQ� RI� DOO� FRQWUROOLQJ�� LQGLFDWLQJ� DQGUHFRUGLQJ�LQVWUXPHQWV�XVHG�IRU�YDOLGDWLRQ�DQGURXWLQH� FRQWURO� RI� WKH� VWHULOL]DWLRQ� SURFHVV�7KLV� V\VWHP� VKDOO� FRPSO\� ZLWK� WKHUHTXLUHPHQWV�RI�HLWKHU�,62������RU�,62������

([FOXGHG�IURP�WKLV�UHYLHZ�

����0DLQWHQDQFH�RI�HTXLSPHQW�� 3UHYHQWDWLYH�PDLQWHQDQFH�VKDOO�EH�SODQQHGDQG SHUIRUPHG� LQ� DFFRUGDQFH� ZLWKGRFXPHQWHG� SURFHGXUHV�� 7KH� SURFHGXUH� IRU
([FOXGHG�IURP�WKLV�UHYLHZ�
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HDFK� SODQQHG� PDLQWHQDQFH� WDVN� DQG� WKHIUHTXHQF\�DW�ZKLFK�LW�LV�WR�EH�FDUULHG�RXW�VKDOOEH�VSHFLILHG�DQG�GRFXPHQWHG��� (TXLSPHQW� VKDOO� QRW� EH� XVHG� WR� SURFHVVPHGLFDO�GHYLFHV�XQOHVV�DOO�PDLQWHQDQFH� WDVNVKDYH� EHHQ� VDWLVIDFWRULO\� FRPSOHWHG� DQGUHFRUGHG�

([FOXGHG�IURP�WKLV�UHYLHZ�

�� 5HFRUGV� RI�PDLQWHQDQFH� VKDOO� EH� UHWDLQHGDV VSHFLILHG�LQ�,62������RU�,62������ ([FOXGHG�IURP�WKLV�UHYLHZ�
�� 7KH� PDLQWHQDQFH� VFKHPH�� PDLQWHQDQFHSURFHGXUHV�DQG�PDLQWHQDQFH� UHFRUGV� VKDOO�EHUHYLHZHG SHULRGLFDOO\�E\�D�GHVLJQDWHG�SHUVRQ�VHH �����

([FOXGHG�IURP�WKLV�UHYLHZ�

����3URFHVV�GHYHORSPHQW�DQG�SURGXFW�FRPSDWLELOLW\�D 3ULRU� WR� WKH� LQWURGXFWLRQ� RI� D� QHZ� RUDOWHUHG� SURGXFW�� SDFNDJH�� ORDGLQJ� SDWWHUQ� RUVWHULOL]DWLRQ� SURFHVV�� WKH� VWHULOL]DWLRQ� SURFHVVWR� EH� YDOLGDWHG� VKDOO� EH� GHILQHG� DQGGRFXPHQWHG�

2N�� 7KH� SURFHVV� LV� GHILQHG� DQG� GRFXPHQWHGLQ� 352� ��Y����:(5.� ��Y���� 352� ��Y���:(5.���Y���

�E $� GHPRQVWUDWLRQ� RI� HTXLYDOHQFH� WRSUHYLRXVO\� YDOLGDWHG� SURGXFW�� SDFNDJH� RUORDGLQJ� SDWWHUQ� VKDOO� EH� FRQVLGHUHG� WR� PHHWWKLV� UHTXLUHPHQW�� $Q\� GHPRQVWUDWLRQ� RIHTXLYDOHQFH�VKDOO�EH�GRFXPHQWHG�

1RW�DSSOLFDEOH�

� 3URGXFW� DQG� SDFNDJLQJ� VKDOO� EH� GHVLJQHGWR�DOORZ�FRQWDFW�ZLWK�OLTXLG�FKHPLFDO�VWHULODQWDQG VR� WKDW� UHVLGXHV� RI� WKH� OLTXLG� FKHPLFDOVWHULODQW�DUH�EHORZ� OHYHOV� DV� VSHFLILHG�E\� WKHPDQXIDFWXUHU��7KH�ORFDWLRQ�ZLWKLQ�WKH�SURGXFWDW ZKLFK� VWHULOL]DWLRQ� LV� PRVW� GLIILFXOW� WRDFKLHYH�VKDOO�EH�LGHQWLILHG�

2N�� 3DFNDJLQJ� LQ� IOH[LEOH�� VHDOHG� EDJV� RU� LQFRQWDLQHUV� DOORZV� FRQWDFW� EHWZHHQ� VWHULODQWDQG�SURGXFW�5HOHYDQFH� QHHGV� WR� EH� DVVHVVHG�� 7KH� ILQDOSURGXFW�LV�VKLSSHG�LQ�JO\FHURO������5HVLGXHVRI VWHULODQW� UHPDLQLQJ� LQ� WKH� SURGXFW� DIWHUZDVKLQJ� EHIRUH�XVH��DUH�QRW�VSHFLILHG�*LYHQ�WKH�VKDSH�RI�WKH�SURGXFW��VKHHWV�RI�������� PP� WKLFNQHVV��� VWHULOLVDWLRQ� GHSHQGV� RQGLIIXVLRQ�VSHHG�RI�WKH�VWHULODQW��� ,W� VKDOO� KDYH� EHHQ� GHPRQVWUDWHG� DQGGRFXPHQWHG�WKDW�WKH�VWHULOL]DWLRQ�SURFHVV�GRHVQRW�DIIHFW�DGYHUVHO\�WKH�ILWQHVV�IRU�XVH�RI� WKHSURGXFW� RU� LWV� SDFNDJLQJ�� ,I� UHVWHULOL]DWLRQ� LVWR�EH�SHUPLWWHG��WKH�HIIHFWV�RI�VXFK�SURFHVVLQJVKDOO�EH�HYDOXDWHG�DQG�GRFXPHQWHG�

([FOXGHG�IURP�WKLV�UHYLHZ�

5HVWHULOLVDWLRQ�QRW�SHUPLWWHG��VLQJOH�XVH�RQO\�

� 9DOLGDWLRQ����*HQHUDO3URFHGXUHV� IRU� YDOLGDWLRQ� VKDOO� EHGRFXPHQWHG� DQG� UHFRUGV� RI� HDFK� YDOLGDWLRQVKDOO�EH�UHWDLQHG��VHH��������
1RW�SHUIRUPHG�
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����&RPPLVVLRQLQJ&RPPLVVLRQLQJ� VKDOO� GHPRQVWUDWH� WKDW� WKHVSHFLILFDWLRQV� IRU� HTXLSPHQW� XVHG� IRU� WKHVWHULOL]DWLRQ�SURFHVV�DUH�PHW�
([FOXGHG�IURP�WKLV�UHYLHZ�

����3HUIRUPDQFH�TXDOLILFDWLRQ�� 7KH� SHUIRUPDQFH� TXDOLILFDWLRQ� VKDOOGHPRQVWUDWH�WKDW�WKH�VWHULOL]DWLRQ�SURFHVV�KDV�D� DSSURSULDWH� OHWKDO� DFWLYLW\� DJDLQVW� DUHSUHVHQWDWLYH�UDQJH�RI�PLFURRUJDQLVPV�E� GHILQHG� SURFHVVLQJ� SDUDPHWHUV� �H�J��� WLPH�WHPSHUDWXUH�� OLTXLG� FKHPLFDO� VWHULODQWFRQFHQWUDWLRQ�� S+�� ZKLFK� DUH� FDSDEOH� RIFRQWURO�WKURXJKRXW�WKH�SURFHVV�

1RW�SHUIRUPHG�

�� )RU�WKH�SHUIRUPDQFH�TXDOLILFDWLRQ��WKH�SDUWRI� WKH� SURGXFW� ZKLFK� LV� PRVW� GLIILFXOW� WRVWHULOL]H�� DV� GHILQHG� DFFRUGLQJ� WR� ������� VKDOOEH� WDNHQ� LQWR� FRQVLGHUDWLRQ� GXULQJ� WKHSHUIRUPDQFH�TXDOLILFDWLRQ�

1RW�SHUIRUPHG�

�� 7KH� SUHVWHULOL]DWLRQ� FRXQW� RI� WKH� SURGXFWVKDOO� EH� HVWDEOLVKHG� DV� GHVFULEHG� LQ� ,62���������WHFK��HTXLYDOHQW�(1���������
6HH� UHYLHZ� RI� (6%� SURFHGXUHV� DJDLQVW� (1��������$QQH[����

�� %HIRUH� SHUIRUPDQFH� TXDOLILFDWLRQ� LVXQGHUWDNHQ�� D� PHWKRG� VKDOO� EH� YDOLGDWHG� IRUWKH� QHXWUDOL]DWLRQ� RI� WKH� OLTXLG� FKHPLFDOVWHULODQW� SULRU� WR� FXOWXULQJ� VXUYLYRUV�� 7KHPHWKRG�VKDOO�QRW�LQ�LWVHOI�DGYHUVHO\�LQIOXHQFHWKH�DELOLW\�WR�LQWHUSUHW�WKH�UHVXOWV�

1RW�RN��6DPSOHV�RI�SURGXFW� IRU� FXOWXULQJ� IRUEDFWHULD� DUH� IXOO\� LPPHUVHG� LQ� D� YROXPH� RIFXOWXULQJ� EURWK�� :KHWKHU� WKH� DGKHULQJVWHULODQW�LV�LQDFWLYDWHG�E\�WKLV�GLOXWLRQ�KDV�QRWEHHQ�DVVHVVHG��,62������������������
�� 7KH� FRPELQDWLRQ� RI� FRQGLWLRQV� ZLWK� WKHORZHVW� PLFURELFLGDO� DFWLYLW\� ZLWKLQ� WKHSURFHVV� VSHFLILFDWLRQ� VKDOO� EH� LGHQWLILHG� DQGWKLV� FRPELQDWLRQ� RI� FRQGLWLRQV� VKDOO� EH� XVHGLQ�WKH�SHUIRUPDQFH�TXDOLILFDWLRQ�

1RW�SHUIRUPHG�

�� 0LFURELRORJLFDO�SHUIRUPDQFH�TXDOLILFDWLRQVKDOO�LQFOXGH�WKH�IROORZLQJ�WKUHH�VWDJHV�D� $� VFUHHQLQJ� WHVW� WR� LGHQWLI\� PLFUR�RUJDQLVPV� ZLWK� D� KLJK� UHVLVWDQFH� WR� WKHSURFHVV�
�$���������1RW�SHUIRUPHG�

E� 'HWHUPLQDWLRQ�RI�LQDFWLYDWLRQ�NLQHWLFV�7KLV� FRQVLVWV� RI� WKH� FRQVWUXFWLRQ� RI� ORJVXUYLYDO� FXUYHV� IRU� WKH� PLFURRUJDQLVPVLGHQWLILHG� DV� KDYLQJ� D� KLJK� UHVLVWDQFH� WRWKH� SURFHVV�� 7KH� LQDFWLYDWLRQ� FXUYH� VKDOOLQFOXGH�D�PLQLPXP�RI���SRLQWV�FRYHULQJ�DWOHDVW�D�WKRXVDQGIROG�UHGXFWLRQ�LQ�QXPEHUV�,I� WKH� SURGXFW� GRHV� QRW� DOORZ� WKH� DERYH�PHQWLRQHG�SURFHGXUH��WKH�031�PHWKRG�DVVSHFLILHG� LQ� $��������� PD\� EH� XVHG�� 7KLVVKDOO EH�UDWLRQDOL]HG�DQG�GRFXPHQWHG�

�$����������DQG�$��������1RW�SHUIRUPHG�

1RW�SHUIRUPHG�
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0LFURRUJDQLVPV� VKDOO� EH� SUHVHQWHG� WR� WKHSURFHVV� RQ� FDUULHU� PDWHULDO�V�UHSUHVHQWDWLYH�RI�WKH�PHGLFDO�GHYLFH�
1RW�SHUIRUPHG�

F� $VVHVVPHQW� RI� LQDFWLYDWLRQ� RI� WKHPLFURRUJDQLVPV� IURP� WKH� SUHVWHULOL]DWLRQFRXQW� DV� WKH\� DUH� LQGXFHG� WR� JURZ� RQWRFDUULHUV�RI�WLVVXH�7KH� UDQJH� RI� PLFURRUJDQLVPV� HPSOR\HG�LQ DGGLWLRQ�WR�LVRODWHV�IURP�WKH�ELREXUGHQ�VKDOO� LQFOXGH� PLFURRUJDQLVPV� ZLWK� DNQRZQ� KLJK� UHVLVWDQFH� WR� WKH� VWHULOL]DWLRQSURFHVV� DQG�� LQ� DQ\� HYHQW�� UHVLVWDQFHHTXLYDOHQW� WR� VSRUHV� RI� %DFLOOXV� VXEWLOLVFRPSO\LQJ� ZLWK� ,62� �������� �UHODWHG� WR(1������

1RW�SHUIRUPHG�

1RW�SHUIRUPHG�

�� :LWKLQ� WKH� VWHULOL]DWLRQ� SURFHVV�� WKHH[SRVXUH� WLPH� VKDOO� QRW� EH� OHVV� WKDQ� '>�� �ORJ������� �� %�@� ZKHUH� '� LV� WKH� '�YDOXH� RIWKH PRVW� UHVLVWDQW� PLFURRUJDQLVP� LGHQWLILHGGXULQJ�SHUIRUPDQFH�TXDOLILFDWLRQ�DQG�%�LV�WKHYDOXH�RI�WKH�ELREXUGHQ�HVWLPDWHG�DV�GHVFULEHGLQ ,62����������WHFK��HTXLY��(1���������

1RW�SHUIRUPHG�

�� ,I� WKH� PHGLFDO� GHYLFH� LV� VXEMHFWHG� WR� DQDVHSWLF� WUDQVIHU� IROORZLQJ� WKH� FRPSOHWLRQ� RIVWHULOL]DWLRQ�SURFHVV�D� SURFHVVHV� XVHG� IRU� WKH� VWHULOL]DWLRQ� RIFRPSRQHQWV� IRU� PDQXIDFWXUH� �H�J�FRQWDLQHUV�� VWRUDJH� VROXWLRQV�� VKDOO� EHYDOLGDWHG� DQG� URXWLQHO\� FRQWUROOHG� LQDFFRUGDQFH� ZLWK� WKH� DSSURSULDWH,QWHUQDWLRQDO�6WDQGDUG�

1RW�DSSOLFDEOH�

([FOXGHG�IURP�WKLV�UHYLHZ�

E� WUDQVIHU� SURFHGXUHV� DIWHU� H[SRVXUH� WR� WKHOLTXLG�FKHPLFDO�VWHULODQW�VKDOO�EH�YDOLGDWHGLQ DFFRUGDQFH�ZLWK�,62�������
5HOHYDQFH� QHHGV� WR� DVVHVVHG�� +DQGOLQJ� RIVNLQ LV�SHUIRUPHG�LQ�/$)�FDELQHWV��EXW�LV�QRWYDOLGDWHG�DJDLQVW�,62�������

����&HUWLILFDWLRQ�RI�YDOLGDWLRQ�� $� YDOLGDWLRQ� UHSRUW� FRQWDLQLQJ� WKH� UHVXOWVRI� DOO� YDOLGDWLRQ� H[HUFLVHV� VKDOO� EHGRFXPHQWHG�� 7KH� UHSRUW� VKDOO� EH� VLJQHG� E\SHUVRQV� GHVLJQDWHG� DV� UHVSRQVLEOH� IRUSUHSDULQJ�� UHYLHZLQJ� DQG� DFFHSWLQJ� WKLVUHSRUW�7KH� YDOLGDWLRQ� UHSRUW� VKDOO� EH� UHWDLQHG� DVVSHFLILHG�LQ�,62������RU�LQ�,62������

1RW�SHUIRUPHG�

�� 7KH� YDOLGDWLRQ� UHSRUW� VKDOO� FRQWDLQ� RUUHIHUHQFH� WKH� GRFXPHQWHG� SURFHVVVSHFLILFDWLRQ�IRU�OLTXLG�FKHPLFDO�VWHULOL]DWLRQ�7KH� SURFHVV� VSHFLILFDWLRQ� VKDOO� VSHFLI\� WKHPHGLFDO� GHYLFH� IRU� ZKLFK� WKH� YDOLGDWLRQ� KDVEHHQ� SHUIRUPHG� DQG� VKDOO� GHWDLO�� LQFOXGLQJ

1RW� RN�� $� YDOLGDWLRQ� UHSRUW� KDV� QRW� EHHQZULWWHQ�� EXW� WKH� SURFHGXUHV� KDYH� EHHQGHILQHG�
1RW�SHUIRUPHG�
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YDOXHV� DQG� WROHUDQFHV�ZKHUH� DSSURSULDWH�� WKHIROORZLQJ�D� IUHTXHQF\� DQG� PHWKRG�V�� IRU� ELREXUGHQHVWLPDWLRQV��WRJHWKHU�ZLWK�DFWLRQ�OLPLWV� 1RW�SHUIRUPHG�
E� VSHFLILFDWLRQ�IRU�WKH�HQYLURQPHQW�LQ�ZKLFKWKH�OLTXLG�FKHPLFDO�VWHULODQW�DQG�FRQWDLQHUVDUH SUHSDUHG�� DQG� DVHSWLF� WUDQVIHUV� �VHH�������DUH�XQGHUWDNHQ�

2N�� +DQGOLQJ� RI� VNLQ� LV� SHUIRUPHG� LQ� /$)FDELQHWV�

F� WUDLQLQJ� DQG� FHUWLILFDWLRQ� FULWHULD� IRUDSSURYDO� RI� SHUVRQQHO� WR� EH� DXWKRUL]HG� WRXQGHUWDNH�DVHSWLF�WUDQVIHUV�
���������([FOXGHG�IURP�WKLV�UHYLHZ�

G� PHWKRG� RI� HQVXULQJ� WKH� DEVHQFH� RI� YLDEOHPLFURRUJDQLVPV� IURP� WKH� OLTXLG� FKHPLFDOVWHULODQW�VROXWLRQ�V���VHH$����
1RW�SHUIRUPHG�

H� IRUPXODWLRQ� RI� WKH� OLTXLG� FKHPLFDOVWHULODQW�� LQFOXGLQJ� WKH� VSHFLILFDWLRQ� RI� LWVFRQVWLWXHQWV�
2N�� 7KH� VWHULODQW� FRQVLVWV� RI� JO\FHURO� LQFRQFHQWUDWLRQV� RI� ����� ���� DQG� ���� LQVDOLQH�I� S+�RI�WKH�OLTXLG�FKHPLFDO�VWHULODQW� 1RW�SHUIRUPHG�J� UHVLGXDO� DFWLYLW\� UHTXLUHG� IRU� WKH� OLTXLGFKHPLFDO� VWHULODQW� DIWHU� WKH� VWHULOL]DWLRQSURFHVV LQ�WHUPV�RI�FKHPLFDO�FRQFHQWUDWLRQDQG�RU PLFURELFLGDO�DFWLYLW\�

1RW�SHUIRUPHG�

K� VSHFLILFDWLRQ� RI� WKH� H[SRVXUH� YHVVHO� LQZKLFK SURGXFWV�FRPH�LQWR�FRQWDFW�ZLWK�WKHOLTXLG� FKHPLFDO� VWHULODQW�� LQFOXGLQJPDWHULDOV�RI�FRQVWUXFWLRQ��VL]H��DQG�GHWDLOVRI DQ\�SUHWUHDWPHQW�WR�EH�DSSOLHG�

6WHULOH� �g�VWHULOL]HG�� IOH[LEOH� 3$3$� EDJ�FRQWDLQLQJ���OLWUH�RI�JO\FHURO�DQG�VNLQ��FDQ�EHKHDW�VHDOHG�� )RU� ILQDO� SDFNLQJSRO\VW\UHQH�SRO\HWK\OHQH� ��� PO� FRQWDLQHUVDUH�XVHG��FRQWDLQLQJ�PD[LPDO�����FP� VNLQ�L� QXPEHU� RI� SURGXFWV� WR� EH� VWHULOL]HG� SHUXQLW YROXPH�RI�OLTXLG�FKHPLFDO�VWHULODQW� 8S� WR� DSSUR[LPDWHO\� ������ FP� VNLQ� �� OLWHUJO\FHURO�M� H[SRVXUH�WLPH� 1RW� RN�� ([SRVXUH� WLPHV� KDYH� EHHQ� GHILQHG�QRW YDOLGDWHG�N� WHPSHUDWXUH�WR�EH�XVHG�IRU�VWHULOL]DWLRQ� 1RW� RN�� ([SRVXUH� WHPSHUDWXUHV� �VHWWLQJV� RILQFXEDWRU��KDYH�EHHQ�GHILQHG��QRW�YDOLGDWHG�O� DQ\� RWKHU� FULWLFDO� SURFHVV� YDULDEOH�V�GHWHUPLQHG�GXULQJ�SURFHVV�GHYHORSPHQW� 1R�
P�PHWKRG�RI� VWHULOL]LQJ� DQ\� VWRUDJH� VROXWLRQLQ ZKLFK� WKH� SURGXFW� LV� SUHVHQWHG� DIWHUVWHULOL]DWLRQ��VHH��������

1RW�DSSOLFDEOH�

�� ,Q� FDVHV�ZKHUH� D� YDOLGDWLRQ� IRU� D� VSHFLILFGHYLFH�LV�DOVR�MXGJHG�YDOLG�IRU�RWKHU�GHYLFHV�WKH MXVWLILFDWLRQ�IRU�WKLV�VKDOO�EH�GRFXPHQWHG�
1RW�DSSOLFDEOH�

����5HYDOLGDWLRQ�� 7KH� YDOLGDWLRQ� DQG� DQ\� VXEVHTXHQWUHYDOLGDWLRQ� GDWD� VKDOO� EH� UHYLHZHG� DW� OHDVWDQQXDOO\�DQG�D�UDWLRQDOH�VKDOO�EH�SUHSDUHG�DQGGRFXPHQWHG� ZKHWKHU� RU� QRW� UHYDOLGDWLRQ� LVUHTXLUHG�$ UHYDOLGDWLRQ� H[HUFLVH� VKDOO� EH� XQGHUWDNHQXQOHVV�VXIILFLHQW�GDWD�KDYH�EHHQ�JHQHUDWHG� WR

([FOXGHG�IURP�WKLV�UHYLHZ�
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GHPRQVWUDWH�WKH�FRQWLQXHG�DSSURSULDWHQHVV�RIWKH�VWHULOL]DWLRQ�SURFHVV�3URFHGXUHV� IRU� WKH� UHYLHZ� RI� YDOLGDWLRQ� DQGUHYDOLGDWLRQ� GDWD� VKDOO� EH� GRFXPHQWHG� DQGUHFRUGV�RI�UHYDOLGDWLRQ�VKDOO�EH�UHWDLQHG��� $�UHYDOLGDWLRQ�UHSRUW�VKDOO�EH�GRFXPHQWHG�7KH� UHSRUW� VKDOO� EH� VLJQHG� E\� WKH� SHUVRQVGHVLJQDWHG� E\� WKH� VDPH� IXQFWLRQV� �RUJDQL]DWLRQV� WKDW� SUHSDUHG�� UHYLHZHG� DQGDFFHSWHG�WKH�RULJLQDO�YDOLGDWLRQ�UHSRUW�

1RW�SHUIRUPHG�

� 3URFHVV�FRQWURO�DQG�PRQLWRULQJ�� $W�VWLSXODWHG�LQWHUYDOV��WKH�ELREXUGHQ�VKDOOEH� HVWLPDWHG� DV� GHVFULEHG� LQ� ,62� ��������(1����������,I�D�PLFURRUJDQLVP�WKDW�KDV�QRWEHHQ� VWXGLHG� LQ� WKH� RULJLQDO� SHUIRUPDQFHTXDOLILFDWLRQ� LV� LVRODWHG� GXULQJ� URXWLQHHVWLPDWLRQ� RI� WKH� SUHVWHULOL]DWLRQ� FRXQW�� WKHH[HUFLVH�LQ�������VKDOO�EH�SHUIRUPHG�ZLWK�WKLVPLFURRUJDQLVP�

1RW�SHUIRUPHG�

�� 'DWD� VKDOO� EH� UHFRUGHG� DQG� UHWDLQHG� IRUHDFK EDWFK� RI� VWHULOL]HG� SURGXFW� WRGHPRQVWUDWH� WKDW� WKH� VWHULOL]DWLRQ� SURFHVVVSHFLILFDWLRQ� KDV� EHHQ�PHW�� 7KHVH� GDWD� VKDOOLQFOXGH�DW�OHDVW�WKH�IROORZLQJ�

&XOWXULQJ�GDWD�DUH� UHFRUGHG� IURP�HDFK�GRQRUDQG�UHWDLQHG�IRU�DQ�LQGHWHUPLQDWH�SHULRG�

D� YDULDEOHV�PRQLWRUHG�GXULQJ�VWHULOL]DWLRQ�RIILQDO FRQWDLQHU�V���LI�DSSURSULDWH 1RW�DSSOLFDEOH�
E� YDULDEOHV�PRQLWRUHG�GXULQJ�VWHULOL]DWLRQ�RIVWRUDJH�VROXWLRQ��LI�DSSURSULDWH 1RW� DSSOLFDEOH�� 1RQ�VWHULOH� JO\FHURO� RI3K�(XU��TXDOLW\�LV�XVHG�F� LQLWLDO�FKHPLFDO�FRQFHQWUDWLRQ�V��DQG�S+�RIOLTXLG�FKHPLFDO�VWHULODQW *O\FHURO� RI� 3K�(XU�� TXDOLW\� DQG� NQRZQFRQFHQWUDWLRQ�LV�XVHG��1R�S+�FRQWURO�G� SDUDPHWHUV� PRQLWRUHG� GXULQJ� SUHSDUDWLRQRI OLTXLG�FKHPLFDO�VWHULODQW 1RQH�
H� UHVXOWV�RI�LQWHJULW\�WHVWV�RQ�DQ\�ILOWHUV�XVHGWR�VWHULOL]H�VROXWLRQV��LI�DSSURSULDWH 1RW�DSSOLFDEOH�
I� H[SRVXUH�WLPH ,V�UHFRUGHG�J� WHPSHUDWXUH�GXULQJ�WKH�H[SRVXUH�WLPH 1RW�PRQLWRUHG�K� UHVXOWV� RI� HQYLURQPHQWDO� PRQLWRULQJGXULQJ�DVHSWLF�WUDQVIHU��LI�DSSURSULDWH 3HUIRUPDQFH� HYDOXDWLRQ� RI� WKH� /$)� FDELQHWVLV�FODLPHG�WR�EH�SDUW�RI�WKH�PDLQWHQDQFH�SODQ�L� LGHQWLWLHV�RI�SHUVRQQHO�ZKR�DUH�� SUHSDULQJ� VWRUDJH� VROXWLRQV� DQG� OLTXLGFKHPLFDO�VWHULODQW�VROXWLRQV��� FRQWUROOLQJ�WKH�VWHULOL]DWLRQ�SURFHVV�� SHUIRUPLQJ� DVHSWLF� WUDQVIHU�� LI� DSSUR�SULDWH�

$W�WKH�PRPHQW�E\�(6%�SHUVRQQHO�
1RW�DSSOLFDEOH�

M� QXPEHUV��RU�RWKHU�XQLTXH�LGHQWLILFDWLRQ��RISURGXFWV�SURFHVVHG <HV� 'RQRU�,GHQWLILFDWLRQ�1XPEHU�
�� )RU� HDFK� EDWFK� RI� PHGLFDO� GHYLFHVVXEMHFWHG� WR� OLTXLG�FKHPLFDO�VWHULOL]DWLRQ�� WKHIROORZLQJ�VKDOO�EH�H[DPLQHG�IRU�WKH�SUHVHQFH
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RI�YLDEOH�PLFURRUJDQLVPV�D� FKHPLFDO�VWHULODQW�VROXWLRQV�E� VWRUDJH�VROXWLRQV��LI�DSSOLFDEOH�F� DW�OHDVW�RQH�RI�WKH�IROORZLQJ��� ILQLVKHG�SURGXFW��� SURGXFW� ZKLFK� KDV� EHHQ� UHMHFWHG� EXWVXEMHFWHG� WR� WKH� FRPSOHWHPDQXIDFWXULQJ�SURFHVV��RU�� LVRODWHG� SLHFHV� RI� DQLPDO� �� KXPDQWLVVXH�� MXVWLILHG� DV� EHLQJ� UHSUHVHQWDWLYHRI WKH�PHGLFDO�GHYLFH��ZKLFK�KDYH�EHHQVXEMHFWHG� WR� WKH� FRPSOHWHPDQXIDFWXULQJ�SURFHVV�

1RW�SHUIRUPHG�1RW�SHUIRUPHG�
1RW�DSSOLFDEOH�1RW�DSSOLFDEOH�

2N�

�� )RU� HDFK� EDWFK� RI� PHGLFDO� GHYLFHV�� DSRUWLRQ�RI�HLWKHU�D� OLTXLG�FKHPLFDO�VWHULODQW�VROXWLRQ��RUE� OLTXLG� FKHPLFDO� VWHULODQW� VROXWLRQUHPDLQLQJ� IROORZLQJ� WKH� VWHULOL]DWLRQSURFHVV VKDOO�EH�FKDOOHQJHG�XQGHU�WKH�VDPHFRQGLWLRQV�DV�WKH�EDWFK�RI�PHGLFDO�GHYLFHVE\� D� FDUULHU� RI� WKH� DQLPDO� �� KXPDQ� WLVVXHLQRFXODWHG� ZLWK� D� PLFURRUJDQLVPFRPSO\LQJ� ZLWK� ,62� �������� DQGFRQWDLQLQJ� DW� OHDVW� ���� RUJDQLVPV� ZLWK� DNQRZQ KLJK� UHVLVWDQFH� WR� WKH� VWHULOL]DWLRQSURFHVV� DV� LGHQWLILHG� GXULQJ� SHUIRUPDQFHTXDOLILFDWLRQ�

7R�EH�GLVFXVVHG�ZLWK�WKH�(6%��:KHQ�WKH�(6%FRQFOXGHV� WKDW� ³LW� LV� QRW� DSSURSULDWH� WRLQWURGXFH�WHVW�RUJDQLVPV�LQWR�WKH�VWHULOL]DWLRQYHVVHO� RU� PDQXIDFWXULQJ� HQYLURQPHQW´� �VHH&ODXVH� ���� E��� WKHQ� WKLV� &ODXVH� ���� LV� QRWDSSOLFDEOH�DQG�&ODXVH�����DSSOLHV�

�� ,I� D� EXON� OLTXLG� FKHPLFDO� VWHULOL]DWLRQSURFHVV�LV�XVHG�IRU�ZKLFK�LW�LV�QRW�DSSURSULDWHWR� LQWURGXFH� WHVW� RUJDQLVPV� LQWR� WKHVWHULOL]DWLRQ� YHVVHO� RU� PDQXIDFWXULQJHQYLURQPHQW��DQG

1RW�SHUIRUPHG�

D� WKH� UHODWLRQVKLS� EHWZHHQ� WKH� FRPSOHWHFKHPLFDO� FRPSRVLWLRQ� RI� WKH� OLTXLGFKHPLFDO� VWHULODQW� DQG� PLFURELFLGDODFWLYLW\�RI�WKH�OLTXLG�FKHPLFDO�VWHULODQW�KDVEHHQ�GHPRQVWUDWHG��DQG

1RW�SHUIRUPHG�

E� WKH� VWHULOL]DWLRQ� SURFHVV� KDV� EHHQ� DSSOLHGIRU D� VLJQLILFDQW� SHULRG� IRU� DW� OHDVW� ��EDWFKHV� RI� PHGLFDO� GHYLFHV� GXULQJ� ZKLFKWLPH� QR� IDLOXUHV� KDYH� EHHQ� GHWHFWHG� LQDFFRUGDQFH�ZLWK������WKHQ�WHVWLQJ�VSHFLILHGLQ� ����PD\� EH� GLVFRQWLQXHG� DQG� FRPSOHWHFKHPLFDO� DQDO\VLV� FDSDEOH� RIGHPRQVWUDWLQJ� FRPSOLDQFH� ZLWK� WKH� OLPLWVRI WKH� SURFHVV� VSHFLILFDWLRQ� VKDOO� EHSHUIRUPHG�RQ�WKH� OLTXLG�FKHPLFDO�VWHULODQWUHPDLQLQJ� DW� WKH� HQG� RI� WKH� VWHULOL]DWLRQSURFHVV�

1RW�SHUIRUPHG�

&RPSOHWH� FKHPLFDO� DQDO\VLV� RI� WKH� OLTXLGFKHPLFDO�VWHULODQW�UHPDLQLQJ�DW�WKH�HQG�RI�WKHVWHULOL]DWLRQ�SURFHVV�LV�QRW�SHUIRUPHG�
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�� 7KH�UHVXOWV�IURP����������DQG�HLWKHU�����RU����VKDOO�IRUP�SDUW�RI�WKH�HYLGHQFH�SHUPLWWLQJUHOHDVH� RI� SURGXFW� DV� VWHULOH� DQG� VKDOO� EHUHWDLQHG DV�SDUW�RI�WKH�VWHULOL]DWLRQ�UHFRUGV�

1RW�FRPSOHWHO\�SHUIRUPHG�

�� $OO�UHFRUGV�VKDOO�EH�UHWDLQHG�DV�VSHFLILHG�LQ,62������RU�LQ�,62������ (6%�UHWDLQV�DOO�UHFRUGV�

� 3URGXFW�UHOHDVH�IURP�VWHULOL]DWLRQ�� 7KH� FULWHULD� IRU� GHVLJQDWLQJ� D� JLYHQVWHULOL]DWLRQ� SURFHVV� DV� FRQIRUPLQJ� VKDOO� EHGRFXPHQWHG��7KHVH�FULWHULD�VKDOO�LQFOXGH�D� FRQIRUPDQFH� WR� WKH� SURFHVVVSHFLILFDWLRQ�V���DQGE� QR� JURZWK� LQ�PLFURELRORJLFDO� WHVWLQJ� �VHH����DQG������IROORZLQJ�LQFXEDWLRQ�

([FOXGHG�IURP�WKLV�UHYLHZ�
2N��352���Y����%DFWHULD��

�� $� JLYHQ� VWHULOL]DWLRQ� SURFHVV� VKDOO� EHFRQVLGHUHG� DV� QRQ�FRQIRUPLQJ� DQGQRQ�FRQIRUPLQJ� SURGXFW� VKDOO� EH� KDQGOHG� DVVSHFLILHG�LQ�,62������RU�LQ�,62������LI�D� D� SURFHVV� YDULDEOH� LV� RXWVLGH� WKHGRFXPHQWHG�WROHUDQFHV��RU�E� DQ\�PLFURELRORJLFDO� WHVW� �VHH����� DQG� ����VKRZV�JURZWK�IROORZLQJ�LQFXEDWLRQ�

2N��352���Y���
352��Y����+RZHYHU�� WKH� SURFHGXUH� KDV� QRWEHHQ� GHILQHG� LQ� FDVH� DOO� EDFWHULRORJLFDOVDPSOHV�KDYH�EHHQ�XVHG�
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