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7DEOH����*UDGLQJ�V\VWHP�IRU�YHVLFRXUHWHUDO�UHIOX[
*5$',1*�6<67(0�)259(6,&285(7+5$/5()/8;�352326('�%<7+(�,17(51$7,21$/5()/8;�678'<&20,77((

$77(036�2)�6&,17,*5$3+,&��*5$',1*�2)�9(6,&285(7(5$/5()/8;

*5$'( ,�� 5HIOX[�LV�LQWR�XUHWHU�RQO\ *5$'(�,���UHIOX[�LVLQWR�XUHWHU�RQO\ 5&1�*5$'( �*UDGH�,�UDGLRJUDSKLFDOO\
*5$'( ,,� 5HIOX[�ILOOV�WKHXUHWHU��SHOYLV��DQG�FDO\FHV�ZLWK�QR�GLODWLRQ�DQGSUHVHUYDWLRQ�RI�WKH�QRUPDOVKDUS�FDO\FHDO�IRUQLFHV�

*5$'( ,,�� $FWLYLW\LQ�WKH�UHQDO�SHOYLV��EXWZLWKRXW�GLODWLRQ�RISHOYLV�

0,/'��*UDGH�,�DQG�*UDGH ,,UDGLRJUDSKLFDOO\$FWLYLW\�FRQILQHG�WR�XUHWHU�HVSHFLDOO\�GLVWDO�XUHWHU�
*5$'(�,,,���DGGV�PLOG�RUPRGHUDWH�GLODWLRQ�RUWRUWXRVLW\�RI�WKH�XUHWHU�ZLWKPLOG�WR�PRGHUDWH�GLODWLRQ�RIWKH�SHOYLV

*5$'(�,,,���8UHWHUVDQG�SHOYLV�DUH�ERWKPLOGO\�GLODWHG��EXWWKHUH�LV�QR�WRUWXRVLW\RI�WKH�XUHWHU�

5&1�*5$'( �*UDGH�,�DQG�*UDGH ,,UDGLRJUDSKLFDOO\���$�VPDOODPRXQW�RI�7UDFHU�UHDFKLQJWKH�UHQDO�FROOHFWLQJ�V\VWHP 02'(5$7(�*UDGH�,,,�$FWLYLW\�H[WHQGV�WRSHOYLFDO\FHDO�V\VWHP�*5$'(�,9���$QJHOV�RI�WKHIRUQLFHV�DUH�REOLWHUDWHG��EXWSDSLOODU\�LPSUHVVLRQV�DUHPDLQWDLQHG�LQ�D�PDMRULW\�RIWKH�FDO\FHV
*5$'( ,9� %RWK�WKHXUHWHU�DQG�UHQDO�SHOYLVDUH�PRGHUDWHO\GLODWHG��ZLWK�PLOG�WRPRGHUDWH�XUHWHUDOWRUWXRVLW\�*5$'(�9���3DSLOODL\LPSUHVVLRQV�DUH�QR�ORQJHUYLVLEOH�LQ�WKH�PDMRULW\�RIFDO\FHV
*5$'( 9� 7KHXUHWHU�LV�GLODWHG�DQGKDV�D�FRUNVFUHZDSSHDUDQFH��7KH�UHQDOV� V�V

5&1�*5$'( �*UDGH�,9�DQG�*UDGH�9UDGLRJUDSKLFDOO\���$�ODUJHDPRXQW�RI�WUDFHU�UHIOX[LQJLQWR�D�GLODWHG�DQG�7RUWXRXVXUHWHU�DQG�SHOYLFDO\FHDOGLODWDWLRQ�LV�SUHVHQW�

+,*+�*5$'(��*UDGH ,9 DQG�*UDGH�9'LVWHQGHQW�UHGXQGDQWFROOHFWLQJ�V\VWHP

�����'(7(&7,21�2)�9(6,&285(7(5$/�5()/8;
7KUHH�WHFKQLTXHV�DUH�FXUUHQWO\�DYDLODEOH�IRU�GLDJQRVLV�RI�YHVLFRUHQDO�UHIOX[��[�UD\�PLFWXUDWLQJF\VWRXUHWKURJUDSK\��0&8*���WKH�UDGLRQXFOLGH�GLUHFW�F\VWRJUDSK\�DQG�WKH�UDGLRQXFOLGH�LQGLUHFWF\VWRJUDSK\��7DEOH��D�DQG��E��



7DEOH��D��,QGLFDWLRQV�IRU�F\VWRJUDSK\ &<672*5$3+<
0&8* '5& ,5&$Q\�ER\�LQ�ZKRP�985GLDJQRVLV�VKRXOG�EH�H[FOXGHG�$Q\�FKLOG�ZLWK�DEQRUPDOH[WHUQDO�JHQLWDOLD �$Q\�FKLOG�ZLWK�WKLFN�ZDOOEODGGHU�$Q\�FKLOG�ZLWK�DEQRUPDO�86�ZLWK�GLODWDWLRQ�RQ�86��DIWHUGLXUHWLF�0$*��DQG�LI�X U�Z

$OO�JLUOV�XQGHU � \HDUV�RI�DJH�LQZKRP�985�VKRXOG�EH�H[FOXGHGH�J��87,�RU�SUHQDWDO�GLDJQRVLV�RIK\GURXUHWHURQHSKURVLV�RU�ZLWKDEQRUPDO���P7F�'06$�VFDQ�$OO�ER\V�XQGHU � \HDUV�RI�DJH�LQZKRP�985�KDV�EHHQ�HVWDEOLVKHGRQ�0&8*�DQG�LQ�ZKRP�IROORZ�XSLV�U LUHG�

&KLOG�ZKR�LV�WRLOHW�WUDLQHG�!�\HDUV�ROG��&KLOG�ZLWK�DEQRUPDO ��P7F ',�VFDQ�&KLOG�ZLWK�DEQRUPDO�86�ILQGLQJEXW�QR�GLODWDWLRQ
7DEOH��E��&RPSDULVRQ�EHWZHHQ�GLIIHUHQW�WHFKQLTXHV�RI�F\VWRJUDSK\��$IWHU�,�*RUGRQ �

0&8* ',& ,5&$1$720< ��� � �5$',$7,21�%85'(1 ��� � �&$7+(7(5 � � �5(1$/�)81&7,21 � � ��%/$''(5 � � ��3+<6,2/2*,&$/ � � ��$*( DOO DOO !��\HDUV�RI�DJH5()/8; VWDQGDUG ��� ����
�������0&8*
7KH�EODGGHU�LV�ILOOHG�WKURXJK�DQ�LQGZHOOLQJ�FDWKHWHU��LPDJHV�RI�WKH�ILOOLQJ�SKDVH�DQG�WKH�DYRLGLQJSKDVH�DUH�REWDLQHG��7KH�PDMRU�GLVDGYDQWDJHV�DUH�WKH�XQIDYRXUDEOH�GRVLPHWU\��IDFW�WKDW�RQO\�VQDSVKRWV�DUH�DYDLODEOH���WKXV�RIIHULQJ�SRVVLELOLW\�RI�PLVVLQJ�VRPH�WUDQVLWRU\�UHIOX[�DQG�WKH�LQYDVLYHFKDUDFWHU��7KH�DGYDQWDJHV�RI�WKLV�WHFKQLTXH�DUH�SRVVLELOLW\�RI�JUDGLQJ�DQG�GHPRQVWUDWLRQ�RI�VRPHPRUSKRORJLFDO�FKDQJHV�OLNH�XUHWKUDO�YDOYH��XUHWHURFRHOH��GXSOLFDWHG�XUHWHUV>�@��8QGHWHFWHG�SRVWHULRUXLUHWKUDO�YDOYHV�ZLOO�UHVXOW�LQ�VHULRXV�UHQDO�GDPDJH��$Q\�PDOH�SDWLHQW�LQ�ZKRP�WKLV�GLDJQRVLV�KDV�QRWDOUHDG\�EHHQ�H[FOXGHG�VKRXOG�KDYH�FRQWUDVW�F\VWRJUDSK\�DV�WKH�LQLWLDO�VWXG\��&RQWUDVW�F\VWRJUDSK\VKRXOG�EH�FRQVLGHUHG�LQ�DQ\�FKLOG�ZLWK�DEQRUPDO�H[WHUQDO�JHQLWDOLD�EHFDXVH�RI�LQFUHDVHG�LQFLGHQFH�RIVWUXFWXUDO�DEQRUPDOLW\�RI�EODGGHU�DQG�XUHWHUV��,Q�DOO�RWKHU�SDWLHQWV��LQFOXGLQJ�DOO�WKRVH�LQ�ZKRPXOWUDVRXQG�ILQGV�QR�VWUXFWXUDO�DEQRUPDOLW\��WKH�UDGLRQXFOLGH�F\VWRJUDP�VKRXOG�EH�WKH�ILUVWF\VWRJUDSKLF�VWXG\�SHUIRUPHG�
�������5$',218&/,'(�&<672*5$3+<��51&�
$OWKRXJK�UDGLRQXFOLGH�F\VWRJUDSK\�ZDV�FOLQLFDOO\�LQWURGXFHG�LQ�������LW�ZDV�QRW�XQWLO�WKH�DGYHQW�RIPRGHUQ�JDPPD�FDPHUDV�WKDW�D�PRGLILFDWLRQ�RI�WKH�WHFKQLTXH�LQFRUSRUDWLQJ�G\QDPLF�LPDJH�EHFDPHZLGHO\�DFFHSWHG>���@��,QGLFDWLRQV�IRU�UDGRQXFOLGH�F\VWRJUDSK\�DUH�OLVWHG�LQ�7DEOH���



51&�DOORZV�D�JUHDWHU�WKDQ�����VXFFHVV�UDWH�LQ�SUHGLFWLQJ�ZKLFK�SDWLHQWV�ZLOO�KDYH�VSRQWDQHRXVUHVROXWLRQ�RI�WKHLU�985��7KH�SUHGLFWLRQ�LV�EDVHG�RQ�DQ�LQFUHDVH�LQ�EODGGHU�YROXPH�DW�ZKLFK�985RFFXUV�RQ�VHTXHQWLDO�H[DPLQDWLRQ��51&�KDV�EHHQ�UHFRPPHQGHG�DV�WKH�LQLWLDO�VWXG\�LQ�WKHH[DPLQDWLRQ�RI�IHPDOH�FKLOG�ZLWK�87,��IRU�WKH�VFUHHQLQJ�RI�VLEOLQJV�RI�SDWLHQWV�ZLWK�985�DQG�LQ�WKHHYDOXDWLRQ�RI�WKH�FKLOG�ZLWK�P\HORPHQLQJRFHOH�DQG�LV�WKH�SUHIHUUHG�WHVW�IRU�IROORZ�XS�VWXGLHV>�@�
7ZR�IRUPV�RI�UDGLRQXFOLGH�F\VWRJUDSK\�KDYH�EHHQ�GHVFULEHG��GLUHFW�DQG�LQGLUHFW��(DFK�PHWKRG�KDVDGYDQWDJHV�DQG�GLVDGYDQWDJHV�
���������',5(&7�5$',218&/,'(�&<672*5$3+<��'5&�
'5&�LQYROYHV�EODGGHU�FDWKHWHUL]DWLRQ��GUDLQLQJ�RII�WKH�XULQH�DQG�LQVWLOOLQJ���P7FSHUWKHFKQHWDWH����0%T��LQ�QRUPDO�VDOLQH�XQWLO�WKH�EODGGHU�LV�IXOO��ZKHQ�VSRQWDQHRXV�PLFWXULQJRFFXU>�@��&RQZD\�HW�DO�UHSRUWHG�V\VWHPLF�DEVRUSWLRQ���P7F�SHUWHFKQHWDWH�DFURVV�WKH�XULQDU\�WUDFWPXFRVD�LQ�����RI�UHIOX[LQJ�SDWLHQWV�DQG�����RI�SDWLHQWV�ZLWKRXW�UHIOX[��,W�LV�WKHRUHWLFDOO\�SRVVLEOH WRYLVXDOL]H�UHQDO�H[FUHWLRQ�DQG�PDNH�D�IDOVH�SRVLWLYH�GLDJQRVLV�RI�UHIOX[��6LPLODU�WKHRUHWLFDO�FRQFHUQH[LVW�IRU�GLHWK\OHQH�WULDPLQH�SHQWDDFHWLF�DFLG��7KHUHIRUH����P7F�VXOIXU�FROORLG�LV�ZLGHO\�XVHG>���@�7KH�HQWLUH�SURFHGXUH�LV�FDUULHG�RXW�RQ�WKH�WRS�RI�D�JDPPD�FDPHUD�OLQNHG�WR�D�FRPSXWHU�V\VWHP�
7KH�DGYDQWDJHV�DUH�PDLQO\�WKH�KLJK�VHQVLWLYLW\�RI�WHFKQLTXH�LQ�WKH�GHWHFWLRQ�RI�UHQDO�UHIOX[�DQG�WKHSRVVLELOLW\�RI�FRPELQLQJ�WKLV�ZLWK�SUHVVXUH�PHDVXUHPHQW�VR�WKDW�D�IXOO�XURG\QDPLF�DVVHVVPHQW�RI�WKHEODGGHU�LV�PDGH��7KH�EODGGHU�LV�YLVXDOL]HG�GXULQJ�WKH�ILOOLQJ�DV�ZHOO�DV�GXULQJ�WKH�YRLGLQJ�DQGSRVWYRLG�SKDVH�FRQWLQXRXVO\��$�XULQH�VSHFLPHQ�REWDLQHG�E\�FDWKHWHUL]DWLRQ�LV�DYDLODEOH�IRU�FXOWXUH��,WLV�QRZ�ZLGHO\�DFFHSWHG�WKDW�GLUHFW�UHGLRQXFOLGH�F\VWRJUDSK\�LV�DW�OHDVW�VHQVLWLYH�DQG�SUREDEO\�PRUHVHQVLWLYH�WKDQ�FRQWUDVW�F\VWKRJUDSK\��/RZ�UDGLDWLRQ�EXUGHQ�WR�WKH�FKLOG�FRPSDUHG�ZLWK�FRQYHQWLRQDO0&8*��WKH�GRVH�EHLQJ�UHGXFHG�E\�IDFWRU�����PXVW�DOVR�EH�NHSW�LQ�PLQG>���@��7KH�JRQDGDO�DEVRUEHGUDGLDWLRQ�GRVH�LV������WR������P6Y��ZKLFK�LV����WR�����WLPHV�OHVV�WKDQ�ZLWK�FRQYHQWLRQDO�0&8*>�@�
7KH�GLVDGYDQWDJHV�DUH�WKH�QHHG�WR�FDWKHWHUL]H�WKH�EODGGHU��ZLWK�WKH�DWWHQGDQW�VPDOO�ULVN���������RIFDWKHWHU�LQGXFHG�LQIHFWLRQ��QR�DQDWRPLFDO�GHWDLOV�RI�WKH�XUHWKUD�LV�SURYLGHG�DQG�WKH�SUHVHQFH�RIFDWKHWHU�DQG�UDSLG�ILOOLQJ�RI�WKH�EODGGHU�GR�QRW�UHSURGXFH�QRUPDO�ILOOLQJ�DQG�YRLGLQJ�G\QDPLFV�>�@�7KH�GLVDGYDQWDJH�LV��OLNH�IRU�WKH�;�UD\�WHFKQLTXH���WKH�LQYDVLYH�FKDUDFWHU��QR�FKLOG�ZLOO���DFFHSW�WKHSURFHGXUH�ZLWKRXW�D�VWURQJ�QHJDWLYH�UHDFWLRQ>�@�7KH�'5&�LV�LQGLFDWHG�LQ�DOO�JLUOV�XQGHU���\HDUV�RI�DJH�LQ�ZKRP�UHQDO�UHIOX[�VKRXOG�EH�H[FOXGHG��H�J�87,�RU�SUHQDWDO�GLDJQRVLV�RI�K\GURXUHWKHL�RQHSKUR�VLV�DQG�LQ�DOO�ER\V�XQGHU���\HDUV�RI�DJH�LQ�ZKRP985�KDV�EHHQ�HVWDEOLVKHG�RQ�0&8*�DQG�LQ�ZKRP��
ROORZ�XS�LV�UHTXLUHG�
���������,1',5(&7�5$',218&/,'(�&<672*5$3+<��,5&�
,QGLUHFW�UDGLRQXFOLGH�F\VWRJUDSK\�LV�REWDLQHG�DV�D�SDUW�RI�G\QDPLF�UHQDO�LPDJLQJ�VWXG\��,5&�VKRXOGEH�XQGHUWDNHQ�LQ�DQ\�FKLOG�ZKR�LV�WRLOHW�WUDLQHG��7KH�FKLOG�LV�HQFRXUDJHG�WR�GULQN�EHIRUH�WKH�G\QDPLFVWXG\�DV�ZHOO�DV�IROORZLQJ�WKH�VWXG\��7KH�FKLOG�LV�DVNHG�QRW�WR�YRLG�XQWLO�WKH�EODGGHU�LV�PD[LPDOO\ILOOHG��:KHQ�WKH�EODGGHU�LV�DV�IXOO�DV�WKH�FKLOG�FDQ�WROHUDWH��D�SUHYRLG�LPDJH�LV�REWDLQHG��8VXDOO\��DIWHU������PLQ�DIWHU�L�Y��LQMHFWLRQ�RI�UDGLRSKDUPDFHXWLFDO��SUHIHUDEOH���P0$*���WKH�FKLOG�LV�DVNHG�WRYRLG�LQ�IURQW�RI�WKH�JDPPD�FDPHUD��%R\V�SUHIHU�WR�VWDQG�HUHFW��ZKLOH�WKH�JLUOV�VLW�ZLWK�WKHLU�EDFN�WRWKH�JDPPD�FDPHUD��'\QDPLF�LPDJHV�DUH�WKHQ�UHFRUGHG�FRQWLQXRXVO\�GXULQJ�YRLGLQJ��$IWHU�YRLGLQJ�LVFRPSOHWH��D�SRVWYRLG�LPDJH�LV�REWDLQHG��5HIOX[�LV�GLDJQRVHG�E\�WKH�SUHVHQFH�RI�PRUH�DFWLYLW\�LQ�WKHXUHWHU�DQG�UHQDO�SHOYLV�GXULQJ�YRLGLQJ�RU�RQ�WKH�SRVWYRLG�LPDJH�WKDQ�ZDV�SUHVHQW�MXVW�EHIRUH�WKHLQLWLDWLRQ�RI�YRLGLQJ�



7KH�FOHDU�DGYDQWDJHV�RI�,5&�DUH�WKDW�LW�DYRLGV�EODGGHU�FDWKHWHUL]DWLRQ��DOORZV�DVVHVVPHQW�RI�ERWKUHQDO�UHIOX[�DQG�EODGGHU�IXQFWLRQ�XQGHU�SK\VLRORJLFDO�FRQGLWLRQV��WKH�HIIHFW�RI�PLFWXULWLRQ�RQ�XSSHUWUDFW�GUDLQDJH�DQG�WKH�GLIIHUHQFH�EHWZHHQ�D�WUXH�SRVW�PLFWXULWLRQ�UHVLGXH�DQG�D�IDOVH�UHVLGXH�GXH�WR�DVHFRQGDU\�ILOOLQJ�IURP�GLODWHG�XSSHU�WUDFWV�
7KHUH�LV�D�LQFUHDVH�LQ�UDGLDWLRQ�H[SRVXUH�FRPSDUH�ZLWK�WKH�GLUHFW�WHFKQLTXH>�@��EXW�UDGLDWLRQ�EXUGHQ�LVVWLOO�ORZ>�@��7KHUH�PXVW�EH�HQRXJK�UHQDO�IXQFWLRQ�WR�FRQFHQWUDWH�WKH�XULQH�WR�WKH�SRLQW�WKDW�LW�FDQ�EHYLVXDOL]HG�DERYH�EDFNJURXQG��(QRXJK�RI�WKH�DFWLYLW\�LQ�WKH�UHQDO�SHOYLV�DQG�XUHWHU�PXVW�KDYH�GUDLQHGWKDW�UHIOX[�DFWLYLW\�FDQ�EH�GLVWLQJXLVKHG�IURP�UHVLGXDO�XSSHU�WUDFW�DFWLYLW\��7KH�LQGLUHFW�PHWKRG�FDQQRWGHWHFW�WKRVH�SDWLHQWV�ZKR�UHIOX[�RQO\�GXULQJ�WKH�,
LOOLQJ�SKDVH�RI�WKH�VWXG\��&RQZD\�DQG��.UXJOLFNUHSRUWHG�WKDW�����RI�UHIOX[LQJ��XQLWV�ZHUH�RQO\�VHHQ�GXULQJ�WKH�ILOOLQJ�SKDVH�>�@��EXW�:LOOL�DQG�7UDYHVVKRZHG�985�LQ�RQO\���RI�DOO�NLGQH\�ZLWK�UHIOX[�LQ�WKHLU�VWXG\>�@�$GGLWLRQDOO\��QR�XULQH�VSHFLPHQ�LVDYDLODEOH�IRU�FXOWXUH�
(YDOXDWLQJ�DQ\�WHFKQLTXH�IRU�WKH�GHWHFWLRQ�RI�985�ZLOO�UHPDLQ�GLIILFXOW�VLQFH�WKHUH�LV�QR�DEVROXWHUHIHUHQW�PHWKRG�>�@��,W�LV�LPSRUWDQW�WR�XQGHUOLQH�WKDW�WKHUH�LV�WUHPHQGRXV�YDULDELOLW\�RI�WKH�UHVXOWVIURP�RQH�DXWKRU�WR�DQRWKHU��VRPH�DXWKRUV��DQ�RQH�H[WUHPH�ILQG�DV�PXFK�DV��������IDOVH�QHJDWLYHVZLWK�WKH�GLUHFW�WHFKQLTXH��RQ�WKH�RWKHU�H[WUHPH�WKHUH�LV�DOPRVW�QR�IDOVH�QHJDWLYH�GLUHFW�F\VWRJUDSK\�ZKLOH�WKH�UDWH�RI�IDOVH�QHJDWLYH�LQGLUHFW�F\VWRJUDSK\�FDQ�UHDFK�DV�PXVK�DV�����>�@��2Q�WKH�RWKHUKDQG��VRPH�DXWKRUV�VKRZHG�WKDW�,5&�LV�DV�VHQVLWLYH�DQG�VSHFLILF�DV�0&8�LQ�GHWHFWLRQ�RI�985>�@�3LHSV]�HW�DO�UHYLHZHG����VWXGLHV�SXEOLVKHG�LQ�WKH��OLWHUDWXUH�DQG�IRXQG�����UHIOX[LQJ�NLGQH\V�ZLWKERWK�WHFKQLTXHV������ZLWK�GLUHFW�WHFKQLTXH�DQG�����ZLWK�LQGLUHFW�WHFKQLTXH�RQO\��3DUW���RI�WKLVYDULDELOLW\�PD\�EH�GXH�WR�WKH�IDFW�WKDW�UHIOX[�LV�DQ�LQWHUPLWWHQW�SKHQRPHQRQ��+RZHYHU��LW�LV�,�PRUHOLNHO\��WKDW�WKH�UHVXOWV�DUH�GHSHQGLQJ�RQ�WKH�WHFKQLTXH�ZKLFK�LV�XVHG�DQG�WKH�SHUVRQDO�,�LQWHUSUHWDWLRQRI�WKH�UHVXOWV��0RUH�HIIRUWV�VKRXOG�EH�SXW�LQWR�VWDQGDUGL]DWLRQ�RI�ERWK�WHFKQLTXHV�>�@�
���'<1$0,&�5(1$/�6&,17,*5$3+<�,1�87,
'\QDPLF�UHQDO�VFDQV�EHORQJ�WR�VRPH�RI�WKH�FRPPRQHVW�SHUIRUPHG�H[DPLQDWLRQV�LQ�SDHGLDWULFV�DQGDUH�LQGLFDWHG�� :KHQHYHU�WKHUH�LV�GLODWDWLRQ�RI�WKH�FROOHFWLQJ�V\VWHP��WKHQ�ERWK�GLIIHUHQWLDO�UHQDO�IXQFWLRQ�DQGGUDLQDJH�FDQ�EH�DVVHVVHG�� :KHQHYHU�VXUJHU\�RQ�WKH�UHQDO�SHOYLV�RU�XUHWHU�LV�SODQQHG�� :KHQ�LQGLUHFW�UDGLRQXFOLGH�F\VWRJUDSK\�LV�UHTXLUHG�� )ROORZ�XS�DIWHU�UHQDO�WUDQVSODQWDWLRQ�ZKHQ�EORRG�IORZ�PXVW�EH�DVVHVVHG�� ,I�GLIIHUHQWLDO�IXQFWLRQ�LV�UHTXLUHG�IRU�DQ\�RWKHU�UHDVRQ�� $�GLXUHWLF�LV�UHTXLUHG�ZKHQHYHU�WKHUH�LV�GLODWDWLRQ�RI�DQ\�SDUW�RI�WKH�FROOHFWLQJ�V\VWHP�� :KHQ�LQYHVWLJDWLQJ�D�FKLOG�ZLWK�VXVWDLQHG�V\VWHPLF�K\SHUWHQVLRQL���@�
7KH�RQO\�WLPH�D�G\QDPLF�UHQRJUDP�PD\�SURYLGH�LQDGHTXDWH�GLIIHUHQWLDO�IXQFWLRQ�LV�LQ�WKH�SUHVHQFH�RIYHU\�SRRU�UHQDO�IXQFWLRQ�DQG�ZKHQ�WKHUH�LV�DQ�HFWRSLF�NLGQH\�SUHVHQW��,Q�WKHVH�FLUFXPVWDQFHV�'06$LV�LVRWRSH�RI�FKRLFH>��@��,Q�SDWLHQW�ZLWK�XQLODWHUDO�K\GURQHSKURVLV�G\QDPLF�UHQDO�VFLQWLJUDSK\�LQ����KDV�VKRZQ�
VXSUDQRUPDO
�UHQDO�IXQFWLRQ���7KH�H[SODQDWLRQ�IRU�WKLV�ILQGLQJ�LV�XQFOHDU��EXW�LQ�PRVW�FDVHVLW�LV�FDXVHG�E\�WHFKQLFDO�SUREOHP��OLNHO\�WKH�LQDGHTXDWH�EDFNJURXQG�VXEWUDFWLRQ�RIPHUFDSWRDFHW\OWULJO\FLQH�LQ�WKH�OLYHU�>��@�
'\QDPLF�UHQDO�VFLQWLJUDSK\�SOD\V�D�UROH�LQ�LQYHVWLJDWLRQ�RI�FKLOG�ZLWK�87,�ZKHQ�,5&�LV�UHTXLUHG�DQGGLXUHWLF�UHQRJUDSK\�LV�XVHIXO�WRRO�IRU�WKH�LQYHVWLJDWLRQ�RI�WKH�YDULRXV�FDXVHV�RI�K\GURQHSKURVLV�RI�WKDWRI�REVWUXFWLRQ�>����@��+\GURQHSKURVLV��+1��DQG�K\GURXUHWHURQHSKURVLV��+81��LV�D�FRPPRQ�ILQGLQJ



LQ�WKH�ZRUNXS�RI�SDWLHQWV�ZLWK�87,��7KHUH�DUH�PXOWLSOH�FDXVHV�IRU�+1�DQG�+81��LQFOXGLQJYHVLFRXUHWHUDO�UHIOX[��87,��SUHYLRXV�REVWUXFWLRQ��XUHWKUDO�YDOYHV���FRQJHQLWDO�PDOIRUPDWLRQV��SUXQH�EHOO\��PHJDFDO\FHV��PHJDXUHWHU���QRQFRPSOLDQW�EODGGHU��DQG�XULQDU\�WUDFW�REVWUXFWLRQ�FRQJHQLWDOVWHQRVLV��WXPRXU��OLWKLDVLV���7KH�FRPPRQHVW�K\GURQHSKURVLV�VHHQ�LV�WKDW�RI�WKH�GLODWHG�UHQDO�SHOYLV�XVXDOO\�UHIHUUHG�WR�DV�XUHWHUR�SHOYLF�MXQFWLRQ��LQ�ZKLFK�WKH�TXHVWLRQ�RI�REVWUXFWLRQ�LV�UDLVHG��VLQFH�DGLODWHG�38-�GRHV�QRW�UHTXLUH�VXUJHU\�>��@��7KH�GHILQLWLRQ�RI�REVWUXFWLRQ�LV�JHQHUDOO\�WDNHQ�DV�D�IDLOXUHRI�GUDLQDJH�IROORZLQJ�D�GLXUHWLF�VWLPXOXV��\HW�PRUH�DWWHQWLRQ�LV�QRZ�SDLG�WR�WKH�FRPELQDWLRQ�RI�WKHIXQFWLRQ�RI�WKH�NLGQH\�DV�DVVHVVHG�LQ�WKH�ILUVW�����PLQ��WKH�GHJUHH�RI�GLODWDWLRQ�DQG�ZDVKRXW�IROORZLQJGLXUHVLV��,Q�SDHGLDWULFV�G\QDPLF�UHQDO�VFDQV�DUH�JHQHUDOO\�FDUULHG�RXW�LQ�WKH�VXSLQH SRVLWLRQ��DQG�WKXVIDLOXUH�RI�GUDLQDJH�PD\�EH�UHODWHG�WR�WKH�DEVHQFH�RI�WKH�HIIHFW�RI�WKH�JUDYLW\��+RZHYHU��WKH�RWKHUFDXVHV�IRU�SRRU�GUDLQDJH�LQFOXGH�D�IXOO�EODGGHU��PDVVLYH�GLODWDWLRQ�DQG�YHU\�SRRU�UHQDO�IXQFWLRQ�>�@�$QRWKHU�LPSRUWDQW�IDFWRU�DIIHFWLQJ�WKH�RXWFRPH�RI�GLXUHWLF�UHQRJUDSK\�LV�WKH�SDWLHQW
V�VWDWH�RIK\GUDWLRQ��7KH�GLXUHVLV�UHVSRQVH�LV�GHSHQGHQW�RQ�WKH�DYDLODELOLW\�RI�IOXLG�ZLWKLQ�WKH�WLVVXHV�WR�SURGXFHXULQH�DQG�UHVSRQG�WR�WKH�GLXUHWLF�VWLPXOXV>��@�
7KH�GLIIHUHQWLDO�IXQFWLRQ�LV�FDOFXODWHG�XVLQJ�WKH�3DWODN�5XOODQG�SORW�ZKLFK�LV�D�VLPSOH�UREXVWWHFKQLTXH��DYRLGLQJ�WKH�GHWULPHQWDO�HIIHFW�RI�EORRG�EDFNJURXQG�
6RPH�LQYHVWLJDWRUV�DGYRFDWH�WKH�XVH�RI�PHDQ�WUDQVLW�WLPHV�DV�D�IXUWKHU�TXDQWLWDWLYH�SDUDPHWHU�XVHIXOLQ�WKH�GLDJQRVLV�RI�REVWUXFWLRQ��+RZHYHU��LWV�XVH�LQ�SDHGLDWULFV�LV�OLPLWHG�GXH�WR�WKH�SRRU�VWDWLVWLFDOLQIRUPDWLRQ�JDLQHG�IURP�WKH�VPDOO�FRUWH[�LQ�FKLOGUHQ�ZKLFK�UHQGHUV�GHFRQYROXWLRQ�XQIHDVLEOH>��@�
2I�WKH���P7F�ODEHOOHG�FRPSRXQGV�HLWKHU�'73$�RU�0$*��FDQ�EH�XVHG��,I�RQH�ZLVKHV�WR�DFKLHYH�KLJKUHOLDELOLW\�DQG�UHSURGXFLELOLW\�LQ�WKH�DQDO\VLV�RI�WKH�UHQRJUDP��HVSHFLDOO\�LQ�WKH�LQIDQWV�WKHQ�WKHUH�DUHJRRG�UHDVRQV�WR�FKRRVH�0$*��� 7KH�ELRGLVWULEXWLRQ�RI�0$*��LV�PDLQO\�LQWUDYDVFXDOU��0$*��LV�ERXQG�WR�SODVPD�SURWHLQ��7KLV�LVYHU\�LPSRUWDQW�HVSHFLDOO\�LQ�FKLOGUHQ�XQGHU���\HDUV�RI�DJH�EHFDXVH�RI�WKH�UHODWLYHO\�ODUJHH[WUDFHOXODU�VSDFH��8VLQJ�'73$��ZKLFK�LV�IUHHO\�GLIIXVDEOH�IURP�WKH�LQWUD�WR�H[WUDYDVFXODU�VSDFH�'73$�LV�D�VPDOO�PROHFXOH��QRW�ERXQG�WR�SODVPD�SURWHLQ�FURVVHV�WKH�FDSLOODU\�PHPEUDQH�HDVLO\��WKH�DPRXQW�LQ�WKH�LQWUDYDVFXODU�VSDFH�LV�VPDOO�DQG�VR�WKH�NLGQH\�LV�SUHVHQWHG�ZLWK�VPDOOFRQFHQWUDWLRQ�RI�LVRWRSH�FRPSDUHG�WR�0$*��� 7KH�UDWH�RI�PDWXUDWLRQ�RI�WKH�JORPHUXOL�DQG�WXEXOHV�LV�GLIIHUHQW��7KH�*)5�ULVHV�VWHDGLO\�RYHU�WKHILUVW�WZR�\HDUV�IURP�DSSUR[LPDWHO\���PO�PLQ�����P��DW�ELUOK�WR�����RI�WKH�DGXOW�YDOXH�E\�WKDWVWDJH��7KH�WXEXOHV��RQ�WKH�RWKHU�KDQG��PDWXUH�PRUH�UDSLGO\�DQG�KDYH�UHDFKHG�����RI�WKH�DGXOWYDOXH�LQ�WKH�KDQGOLQJ�RI�0$*��E\���PRQWKV�RI�DJH��0$*��LV�H[FUHWHG�E\�WKH�SUR[LPDO�WXEXOHV�RIWKH�NLGQH\��ZKLOH�'73$�LV�H[FUHWHG�YLD�JORPHUXODU�ILOWUDWLRQ��7KLV�UHVXOWV�LQ�WKH�H[WUDFWLRQIUDFWLRQ�RI�0$*6�IURP�WKH�NLGQH\�EHLQJ�PXFK�JUHDWHU�WKDQ�'73$�>����@�� ,I�LQGLUHFW�UDGLRQXFOLGH�F\VWRJUDSK\�LV�XQGHUWDNHQ��WKH�KLJKHU�UHQDO�H[WUDFWLRQ�DQG�VXEVHTXHQW�ORZEDFNJURXQG�PDNH�0$*6�WKH�WUDFHU�RI�FKRLFH��,W�LV�UDSLGO\�FOHDUHG�IURP�WKH�EORRG�VWUHDP�E\WXEXODU VHFUHWLRQ�DQG�LV�QRW�UHWDLQHG�LQ�WKH�SDUHQFK\PD�RI�QRUPDO�NLGQH\V��OHDGLQJ�WR�KLJK�WDUJHW�WR�EDFN�JURXQG�UDWLR�DQG�H[FHOOHQW�LPDJLQJ�FKDUDFWHULVWLFV�>�����@�� ,I�GLXUHWLF�UHQRJUDSK\�LV�XQGHUWDNHQ�0$*��KDV�VHYHUDO�DGYDQWDJHV�WKDW�LQFOXGH�D�UDSLG�UHQDOFOHDUDQFH�DQG�SULPDU\�H[FUHWLRQ�E\�WXEXOHV�RQ�ZKLFK�IXURVHPLGH�DFWV��,Q�WKH�SUHVHQFH�RIREVWUXFWLRQ�RU�SRRU�UHQDO�IXQFWLRQ��WKH�DEVRUEHG�UDGLDWLRQ�GRVH�WR�WKH�SDWLHQW�ZLOO�EH�OHVVFRPSDUHG�ZLWK�RWKHU�UHQDO�UDGLRSKDUPDFHXWLFDOV�>��@�
3DWLHQWV�XQGHUJRLQJ�GLXUHVLV�UHQRJUDSK\�VKRXOG�EH�DW�OHDVW���PRQWK�ROG�WR�UHGXFH�WKH�OLNHOLKRRG�RILPPDWXUH�UHQDO�IXQFWLRQ�VLJQLILFDQWO\�DIIHFWLQJ�UHVXOWV��$V�DERYH�PHQWLRQHG�QHZERPV�KDYH�D�ORZHUJORPHUXODU�ILOWUDWLRQ�UDWH��*)5��WKHQ�ROGHU�FKLOGUHQ��7KH�
LPPDWXULW\
�RI�WKH�NLGQH\�PD\�DOWHU�WKHUHQRJUDP�SDWWHUQ��DQG�FRXOG�DIIHFW�GLXUHWLF�UHVSRQVH��3UHPDWXUH�LQIDQWV�VKRXOG�EH�ROGHU�WKDQ���PRQWK



EHIRUH�WKH�LQLWLDO�VWXG\��VLQFH�WKHLU�WXEXODU�IXQFWLRQ�LV�HYHQ�OHVV�OLNHO\�WR�DGHTXDWHO\�UHVSRQG�WR�DGLXUHWLF�VWLPXOXV >��@�
$�GLXUHWLF�UHQRJUDP�LQ�DQ\�FKLOG��LQFOXGLQJ�DQ�LQIDQW��PD\�EH�XQGHUWDNHQ�ZLWK�FKLOG�VXSLQH�RQ�WKHJDPPD�FDPHUD�IDFH�ZLWK�GLXUHWLF�IL
XVHPLGH�,PJ�NJ��XVXDOO\�JLYHQ�DW�������PLQXWHV�DIWHU�WKHLVRWRSH��3RVW�PLFWXULWLRQ�YLHZV�DW����PLQ�DUH�SRVVLEOH�LI�WKH�FKLOG�LV�DOORZHG�WR�JR�WR�WKH�WRLOHW�DIWHU������PLQ��,QIDQWV�DQG�WRGGOHUV�PD\�VLPSOH�EH�KHOG�RQ�SDUHQW
V�VKRXOGHUV�IRU�����PLQ��GXULQJ�ZKLFKWLPH�PLFWXULWLRQ�ZLOO�RFFXU�LQ�WKH�YDVW�PDMRULW\�RI�FDVHV�>�@�
���35$&7,&$/�352%/(06�,1�3$(',$75,&�18&/($5�0(',&,1(
3HUIRUPLQJ�HIIHFWLYH�QXFOHDU�PHGLFLQH�SURFHGXUHV�LQ�WKH�SDHGLDWULF�SRSXODWLRQ�UHTXLUHV�FHUWDLQPRGLILFDWLRQV�RI�WHFKQLTXHV�XVHG�ZKHQ�VWXG\LQJ�DGXOO�SDWLHQO>���@��$�YLVLW�WR�WKH�QXFOHDU�PHGLFLQHGHSDUWPHQW�FDQ�EH�XSVHWWLQJ�H[SHULHQFH�IRU�ERWK�WKH�FKLOG�DQG�SDUHQWV�DQG�VHYHUDO�PRGLILFDWLRQV�DQGIDFWRUV�PXVW�EH�WDNHQ�LQWR�DFFRXQW�WR�REWDLQ�JRRG�TXDOLW\�VFDQ�DQG�WR�PLQLPL]H�WKHLU�DQ[LHW\�
�����35(3$5$7,21
*RRG�SUDFWLFH�LQFOXGHV�IXOO�SUHSDUDWLRQ�RI�WKH�FKLOG�DQG�SDUHQW�IRU�LQYHVWLJDWLRQ�>�@��3URYLGLQJLQIRUPDWLRQ�FRQFHUQLQJ�WKH�SURFHGXUH�LV�RQH�RI�WKH�ILUVW�FRQGLWLRQV�WR�REWDLQ�WKH�FRRSHUDWLRQ�RI�WKHSDWLHQW�DQG�WR�UHOLHYH�KLV�KHU�DQ[LHW\��7KH�UHIHUULQJ�SK\VLFLDQ�JLYHV�LKH�SDUHQWV�WKH�ILUVW�LQIRUPDWLRQ�+RZHYHU��SDUHQWV�DUH�HPRWLRQDOO\�LQYROYHG�DQG�WKHUHIRUH�RIWHQ�XQDEOH�WR�DEVRUE�WKLV�LQIRUPDWLRQ�DQGWR�RUJDQL]H�WKHLU�WKRXJKWV�DW�WKDW�PRPHQW��,W�LV�UHFRPPHQGHG�WR�JLYH�DQ�LQIRUPDWLRQ�OHDIOHW�DERXWSURFHGXUH���7KH\�DUH�WKHQ�PRUH�FDSDEOH�WR�SUHSDUH�WKH�FKLOG�IRU�WKH�SODQQHG�SURFHGXUH��+RZHYHU�DGGLWLRQDO�H[SODQDWLRQ�WR�WKH�FKLOG�LV�QHHGHG�RQFH�LW�DUULYHV�LQ�WKH�GHSDUWPHQW���@��7KH�DWWLWXGH�RIHYHU\�PHPEHU�RI�WKH�GHSDUWPHQW�PXVW�EH�SRVLWLYH���UHDVVXULQJ�DQG�V\PSDWKHWLF��WKLV�LQFOXGHV�WKHUHFHSWLRQ�VWDII�DV�ZHOO�DV�SURIHVVLRQDOVA@��7KH\�VKRXOG�EH�DGDSWHG�WR�WKH�DJH�RI�FKLOGUHQ��EH�GLUHFW�DQGKRQHVW��DQG�LQFOXGH�ZKDW�WKH�FKLOG�PD\�IHHO��VHH�DQG�KHDU>��@��3DWLHQFH��FRPPRQ�VHQVH��LPDJLQDWLRQDQG�IOH[LELOLW\�DUH�GHVLUDEOH�SHUVRQDO�TXDOLWLHV�ZKLFK�ZLOO�DVVXUH�D�IDYRXUDEOH�DWPRVSKHUH��,W�LVLPSRUWDQW�WKDW�HYHU\ERG\�LQYROYHG�UHDOO\�HQMR\V�ZRUNLQJ�ZLWK�FKLOGUHQ DQG�IHHOV�DW�HDVH�ZLWKWKHPª&KLOGUHQ�VKRXOG�IHHO�WKDW�HYHU\�HIIRUW�KDV�EHHQ�PDGH�WR�PDNH�SUHPLVHV�FRPIRUWDEOH�DV�ZHOO���@�7KH�VWUHVV�RI�WKH�VXUURXQGLQJV�FDQ�EH�GHFUHDVHG�E\�PDNLQJ�WKH�W\SLFDO�KRVSLWDO�HQYLURQPHQW�RIWKH�GHSDUWPHQW�PRUH�FRPIRUWLQJ��FKHHUOXO�DQG�IDPLOLDU�
�����'26(�6&+('8/(
7KH�GRVH�RI�LVRWRSH�PXVW�EH�VFDOHG�GRZQ�DFFRUGLQJ�WR�HLWKHU�ERG\�VXUIDFH�DUHD�RU�ERG\�ZHLJKW��7KHXVH�RI�DJH�DV�D�VFDOLQJ�IDFWRU�LV�QRW�UHFRPPHQGHG�VLQFH�WKH�FKLOGUHQ�LQ�FKURQLF�UHQDO�IDLOXUH�PD\�IDLOWR�JURZ�QRUPDOO\>�@�7KH��UDGLRSKDUPDFHXWLFDO�GRVH�VFKHGXOH�VXJJHVWHG�FRPHV�IURP�WKH�SDHGLDWULFWDVN�JURXS�RI�(XURSHDQ�$VVRFLDWLRQ�RI�1XFOHDO�0HGLFLQH��($10��VHH�7DEOH��D�DQG���E� >�@�



7DEOH��D��5DGLRSKDUPDFHXWLFDO�GRVH�VFKHGXOH�LQ�SDHGLDWULF�QHSKURXURORJ\
5$',23+$50$&(87,&$/ $'8/76��0%T� 0,1,080 3$(',$75,&'26(
��0WF�'73$�NLGQH\� ��� ����P7F�0$*� ��� ����P7F�'06$ �� ����P7F�3HUWHFKQHWDWH��',&� �� ��
7DEOH���E�'RVDJH�UHFRPPHQGDWLRQ�RI�WKH�3HULGDWULF�7DVN�*URXS�RI�WKH�($10�DV�D�IUDFWLRQ�RIDGXOW�DGPLQLVWHUHG�DFWLYLW\�
��NJ�� ����_��NJ�� �������NJ�� ������NJ�� �������NJ� �������NJ� �������NJ� �������NJ� �������NJ� �������NJ� ����

���NJ� �������NJ� �������NJ� �������NJ� �������NJ� �������NJ� �������NJ� �������NJ� �������NJ� �������NJ� ����

���NJ� ��������NJ� ��������NJ� ��������NJ� ��������NJ� �����������NJ� ����������NJ� ����������NJ� ����������NJ� �������NJ� �����

���� ,1-(&7,21)HDU�RI�YHQHSXFWXUH�LV�D�UHDOLW\�IRU�PRVW�FKLOGUHQ��DQG�LV�TXLWH�RIWHQ�D�PDMRU�VRXUFH�RI�ZRUU\�IRU�WKHFKLOG��WKH�SDUHQWV�DQG�VRPHWLPHV�DOVR�SHUVRQQHO��,Q�RUGHU�WR�SHUIRUP�YHQHSXQFWXUHV�VXFFHVVIXOO\�FRQVLGHUDWLRQ�PXVW�EH�JLYHQ�WR�SUDFWLFDO�PDWWHUV�VXFK�WKH�XVH�RI�ORFDO�DQDHVWKHWLF�DQG�SRVVLEO\�PRVWLPSRUWDQW�RI�DOO��DVSHFWV�RI�FDUH>���@��(XWHFWLF�PL[WXUH�RI�ORFDO�DQDHVWKHWLF�FUHDP��(0/$��VKRXOG�EHDSSOLHG����PLQ�EHIRUH�H[DPLQDWLRQ��7KLV�DOORZV�DPSOH�WLPH�IRU�DGHTXDWH�IOXLG�LQWDNH�LI�D�G\QDPLFVFDQ�LV�WR�EH�XQGHUWDNHQ���DW�OHDVW�����PO�HYHQ�IRU�WKH�LQIDQW���9HQHSXQFWXUH�PXVW�EH�SHUIRUPHG�E\VNLOOHG�SHUVRQQHO��7KH�LQMHFWLRQ�VKRXOG�EH�GRQH�XVLQJ�D�EXWWHUIO\�QHHGOH�ZLWK�WKUHH�ZD\�WDS�VR�WKDWPLQLPDO�PDQLSXODWLRQ�RI�WKH�QHHGOH�LV�UHTXLUHG>����@�
�����,02%,/,=$7,21 � 6('$7,21
(IIHFWLYH�LPPRELOL]DWLRQ�LV�H[WUHPHO\�LPSRUWDQW�WR�HQVXUH�JRRG�TXDOLW\�LPDJHV��7KH�YDULRXV�PHWKRGVIRU�JDLQLQJ�SDWLHQW�FRRSHUDWLRQ�DQG�LPPRELOL]DWLRQ�PD\�EH�WULHG��,Q�WKH�\RXQJHVW�DJH�JURXS��QHRQDWHVWR���\HDUV��VLPSO\�KROGLQJ�WKH�SDWLHQW�LQ�SODFH�PD\�EH�VXIILFLHQW��2WKHU�WHFKQLTXHV��VXFK�DV�VOHHSGHSULYDWLRQ�EHIRUH�WKH�LPDJLQJ�SURFHGXUH�DQG�IHHGLQJ�WKH�FKLOG�D�ERWWOH�RQ�WKH�LPDJLQJ�WDEOH��PD\�EHHTXDOO\�VXFFHVVIXO�LQ�VRPH�SDWLHQWV��7KH�XVH�RI�VDQG�EDJV��9HOFUR�VWUDSV�RU�LI�DYDLODEOH�YDFXXPH[WUDFWRU�PDWWUHVV�DQG�HQWHUWDLQPHQW�VXFK�DV�WHOHYLVLRQ��PXVLF��RU�UHDGLQJ�VWRULHV�DOVR�PD\�EHVXFFHVVIXO�LQ�SDWLHQWV�ROGHU�WKDQ���RU���\HDUV�DJH��)UHTXHQWO\��FKLOG�PD\�EH�VR�IULJKWHQHG��HVSHFLDOO\



RI�WKH�LQMHFWLRQ��WKDW�FRRSHUDWLRQ�LV�LPSRVVLEOH�XQWLO�KLV�KHU�IHDUV�DUH�DOOD\HG>����@��3DUHQWV�DUHHQFRXUDJHG�WR�VWD\�ZLWK�WKHLU�FKLOG�WKURXJKRXW�WKH�LPDJLQJ�SURFHGXUH�WR�VXSSRUW�DQG�DPXVH�LW�ZLWKWR\V�RU�ERRNV�WKH\�KDYH�EURXJKW�RU�WKDW�DUH�DYDLODEOH�DW�WKH�QXFOHDU�PHGLFLQH�GHSDUWPHQW��7LUHG�RUDJLWDWHG�FKLOGUHQ�PLJKW�EH�EHWWHU�RII�ZLWK�OLJKWV�WXUQHG�GRZQ�DQG�WKH�RSSRUWXQLW\�WR�VOHHS>��@��,W�LVLPSRUWDQW�WR�OLVWHQ�FDUHIXOO\�WR�WKH�VSHFLILF�QHHGV�RI�WKH�FKLOG��,I�SRVVLEOH��\RXQJ�FKLOGUHQ�DUHH[DPLQHG�GXULQJ�WKHLU�GD\�WLPH�VOHHSLQJ�SHULRG��7KH�IDYRXULWH�FDUWRRQ�RU�ILOP�FDQ�EH�ZDWFKHG�GXULQJWKH�LPDJLQJ��6HGDWLRQ�LV�QRW�URXWLQHO\�UHTXLUHG��7KHUH�DUH��KRZHYHU���GLIILFXOW
�FKLOGUHQ�HVSHFLDOO\EHWZHHQ�DJHV����PRQWKV�DQG���\HDUV��LQ�ZKRP�VHGDWLRQ�KHOSV��7KH�PRVW�FRPPRQ�LQGLFDWLRQV�IRUVHGDWLRQ�DUH�� SURQRXQFHG�IHDU�RI�YHQHSXFWXUH� LQDELOLW\�WR�FRRSHUDWH�GXULQJ�LPDJLQJ� PHQWDO�GLVDELOLW\�WR�FRRSHUDWH�� SDVW�EHG�H[SHULHQFHV��KRVSLWDO�IHDU>��@�
,Q�VXFK�FDVHV�RUDO�FKORUDO�K\GUDWH�LV�XVHIXO��,QWUDQDVDO�VHGDWLRQ�ZLWK�0HGD]RODQ�LV�JDLQLQJ�SRSXODULW\VLQFH�LWV�DFWLRQ�EHJLQV�ZLWKLQ�����PLQ�EXW�ODVWV�RQO\�������PLQ >�@�
���&21&/86,21
1XFOHDU�PHGLFLQH��VWXGLHV�RI�UHQDO�LQYHVWLJDWLRQ�KDYH�JDLQHG�SRSXODULW\�EHFDXVH�RI�WKHLU�UHODWLYHVSHHG��VLPSOLFLW\�DQG�DELOLW\�WR�HVWLPDWH�VSOLW�UHQDO�IXQFWLRQ��7KHVH�IDFWRUV�DUH�SDUWLFXODUO\�LPSRUWDQWLQ�WKH�SDHGLDWULF�SRSXODWLRQ�LQ�ZKRP�VWXGLHV�ZKLFK�DUH�QRQLQYDVLYH�DQG�DVVRFLDWHG�ZLWK�PLQLPDO�ULVNDQG�GLVFRPIRUW�DUH�DGYDQWDJHRXV�VXFK�LQ�WKH�DVVHVVPHQW�RI�XULQDU\�WUDFW�LQIHFWLRQ��5DGLRQXFOLGHVWXGLHV�RI�WKH�NLGQH\�SURYLGH�D�VLPSOH�QRQLQYDVLYH�PHWKRG�RI�HVWLPDWLQJ�WRWDO�DQG�LQGLYLGXDO�UHQDOIXQFWLRQ�>��@����P7F�'06$�LV�XVHIXO�LQ�HYDOXDWLRQ�VSOLW�UHQDO�IXQFWLRQ��WR�GLVWLQJXLVK�EHWZHHQ�DFXWHS\HORQHSKULWLV�DQG�F\VWLWLV��DQG�WR�DVVHVV�FKDQJHV�LQ�IXQFWLRQ�DQG�GHYHORSPHQW�RI�VFDUULQJ�RYHU�WKHWLPH��ZKLOH�UDGLRQXFOLGH�FLVWRJUDSK\�KDV�SURYHQ�WR�EH�D�VHQVLWLYH�LQGLFDWRU�RI�UHIOX[>��M��'LXUHWLFUHQRJUDSK\�LV�FRPPRQO\�SHUIRUPHG�LQ�FKLOGUHQ�ZLWK�K\GURQHSKURVLV��SURYLGLQJ�QRQLQYDVLYHTXDQWLWDWLYH�LQIRUPDWLRQ�RQ�WKH�GHJUHH�RI�REVWUXFWLRQ�DQG�UHQDO�IXQFWLRQ�
$GHTXDWH�SUHSDUDWLRQ��SOHD�VDQL�VXUURXQGLQJV�DGDSWHG�WR�FKLOGUHQ��UHOD[HG�DWPRVSKHUH�ZKHUH�SDUHQWVDQG�FKLOGUHQ�DUH�PDGH�WR�IHHO�ZHOFRPH�E\�H[SHULHQFHG�DQG�GHGLFDWHG�SHUVRQQHO�DUH�WKH�PRVWLPSRUWDQW�FRQGLWLRQV�IRU�REWDLQLQJ�VFDQV�RI�KLJK�WHFKQLFDO�TXDOLW\>��@�
5HIHUHQFHV�
���-DPHV�-0��7HVWD�+-��,PDJLQJ�WHFKQLTXHV�LQ�WKH�GLDJQRVLV�RI�XULQDU\�WUDFW�LQIHFWLRQ��&XUU�2SLQ1HSKURO�+\SHUWHQV����������������������(JJOL�')�7XOFKLQVN\�0��6FLQWLJUDSKLF�HYDOXDWLRQ�RI�SDHGLDWL�LF�XULQDU\�WUDFW�LQIHFWLRQ��6HPLQDUV�LQ1XFOHDU�0HGLFLQH������������������������7HVWD�+-��3UHVFRWW�0&�5HQDO�VWXGLHV�LQ�SDHGLDWULFV��,Q�(OO�3-�HG��&OLQLFLDQ
V�*XLGH�WR�1XFOHDU0HGLFLQH���-DGUHVLF�/��&DUWZULJKW�.��&RZLH�1�HW�DO��,QYHVWLJDWLRQ�RI�XULQDU\�WUDFW�LQIHFWLRQ�LQ�FKLOGKRRG��%0-�������������������*RUGRQ�,��3DHGLDWLULF�DVSHFWV�RI�UDGLRQXFOLGHV�LQ�QHSKURXURORJ\��,Q�0XUUD\�,3&��(OO�3-��HGV�1XFOHDU�PHGLFLQH�LQ�FOLQLFDO�GLDJQRVLV�DQG�WUHDWPHQW���V
�HGQ��(GLQEXUJK�&KXUFKLOO�/LYLQJVWRQH����������������:KLWHDU�3�6KDZ�3��*RUGRQ����&RPSDULVRQ�RI���P7F�GLPHUFDSWRVXFFLQLF�DFLG�VFDQV�DQGLQWUDYHQRXV�XURJUDSK\�LQ�FKLOGUHQ��7KH�%ULWLVK�-RXUQDO�RI�5DGLRORJ\����������������



���&RQZD\�--��&RKQ�5$��(YROYLQJ�UROH�RI�QXFOHDU�PHGLFLQH�IRU�WKH�GLDJQRVLV�DQG�PDQDJHPHQW�RIXULQDU\�WUDFW�LQIHFWLRQ��7KH�-RXUQDO�RI�3HGLDWULFV������������������������6L[W�5��'06$�VFLQWLJUDSK\�LQ�XULQDU\�WUDFW�LQIHFWLRQ��7KH�8SGDWH�3DHGLDWULFV�������������������3LHSV]�$��&RQWURYHUV\��'LUHFW�RU�,QGLUHFW�F\VWRJUDSK\��'LDJQRVLV�RI�YHVLFRUHQDO�UHIOX[�7HFKQLTXHV��DGYDQWDJHV��SLWIDOOV��7KH�8SGDWH�3DHGLDWULFV��������������������7UHYHV�67��&RQQROO\�/3��2
7XDPD�/$�HW�DO��3HGLDWULFV�,Q�:DJQHU�+�1���6]DER�=���%XFKDQDQ-�:��HGV���3ULQFLSOHV�RI�1XFOHDU�PHGLFLQH��QG�HGQ��3KLODGHOSKLD��:�%��6DXQGHUV�&RPSDQ\�����������������%HQDGRU�'��%HQDGRU�11��6ORVPDQ�'�2��HW�DO��&RUWLFDO�VFLQOLJUDSK\�LQ�WKH�HYDOXDWLRQ�RI�UHQDOSDUHQFK\PD��FKDQJHV�LQ�FKLOGUHQ�ZLWK�S\HORQHSKULWLV��7KH�-RXUQDO�RI�3HGLDWULFV������������������������*RUGRQ�,��'\QDPLF�UHQDO�VFLQWLJUDSK\��7KH�8SGDWH�3DHGLDWULFV�������������������*OXFN�PDQ�*�5��%DVNLQ�/��%��%RJDHUW�*�$�HW�DO��&RQWUDGLFWRU\�UHQDO�IXQFWLRQ�PHDVXUHG�ZLWKPHUFDSWRDFHW\OWULJO\FLQH�GLXUHWLF�UHQRJUDSK\�LQ�XQLODWHUDO�K\GURQHSKURVLV��7KH�-RXUQDO�RI�8URORJ\���������������������/\WKJRH�0��3DHGLDOULF�GLXUHWLF�UHQRJUDSK\��0HWKRGRORJ\��7KH�8SGDWH�3DHGLDWULFV��������������������&RQZD\�-�-���:HOO�7HPSHUHG��GLXUHVLV�UHQRJUDSK\��LWV�KLVWRULFDO�GHYHORSPHQW��SK\VLRORJLFDO�DQGWHFKQLFDO�SLWIDOOV��DQG�VWDQGDUGL]HG�WHFKQLTXH�SURWRFRO���6HPLQDUV�LQ�1XFOHDU�0HGLFLQH���������������������*LOGD\�'�/��6SHFLDO�FOLQLFDO�SUREOHPV�LQ�SDHGLDWULFV��,Q�0DLVH\�01��%ULWWRQ�.�(��*LOGD\�'�/�HGV�&OLQLFDO�QXFOHDU�PHGLFLQH��QG�HG��/RQGRQ���&KDSPDQ	+DOO�0HGLFDO������������������3LQWHORQ�+��+RZ�OR�REWDLQ�JRRG�TXDOLW\�LPDJHV�LQ�FKLOGUHQ�ZLWKRXW�VHGDWLRQ��7KH�8SGDWH3DHGLDWULFV����������������������/MXQJ�%��7KH�FKLOG�LQ�QXFOHDU�PHGLFLQH��(XURSHDQ�-RXUQDO�RI�1XFOHDU�0HGLFLQH�����������������������:HLVV�6��6HGDWLRQ�RI�SDHGLDWULF�SDWLHQWV�IRU�QXFOHDU�PHGLFLQH�6HPLQDUV�LQ�1XFOHDU�0HGLFLQH����������������������/MXQJ�%��:KR�VKRXOG�EH�VHGDWHG
�A�7KH�8SGDWH�3DHGLDWULFV�������������������$VK�-�0���/RULH�*�$��&DQ�'06$�GHWHFW�HDUO\�UHQDO�LQMXU\�LQ�FKLOGUHQ�ZLWK�YHVLFRXUHWHUDO�UHIOX["7KH�-RXUQDO�RI�1XFOHDU�0HGLFLQH�������������������������/MXQJ�%��'06$�VFDQ�LQ�FKLOGUHQ�WHFKQLFDO�SRLQWV��7KH�8SGDWH�3DHGLDWULFV�����������


