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1RZ�ZH�DSSO\�WKH�PHWKRG�3*067 WR�WKH�UHPDLQLQJ�QRGHV��7KHVH�QRGHV�DUH������������DQG����:KHQ�D�WRXU�LV�IRXQG��WKH�HGJH�WKDW�OLQNV�WKH�QRGH���DQG���LV�UHSODFHG�E\�WKH�FRPPRQ�VHJPHQW���,Q�ERWK�RSHUDWRUV�LV�LPSRUWDQW�WR�UHDOL]H�WKDW�WKH\�DOZD\V�ORRN�IRU�FRPPRQ�VHJPHQWV��7KHQ��WKH\�DUH�UHSODFHG�E\�DQ�HGJH�ZKLFK� OLQNV� WKH� ILUVW� WR� WKH� ODVW� QRGH� RI� HDFK� VHJPHQW�� 7KHVH� VHJPHQWV�ZLOO� DOZD\V� EH� SUHVHQW� LQ� WKH� FKLOG��7KHUHIRUH��ZKHQ���JRRG�SDUHQWV�DUH�FURVVHG�WKHLU�FKLOG�ZLOO�LQKHULW�WKH�³JRRG�VFKHPD´�7KH�ILUVW� RSHUDWRU�RQO\� ORRNV� IRU� QHZ�FKLOGUHQ�FRQVLGHULQJ� WKH�SDUHQW¶V�HGJHV��+RZHYHU�� WKHUH� LV� WKH�SRVVLELOLW\� WR�DGG�MXVW�RQH�QHZ�HGJH��7KH�VHFRQG�FRQVLGHUV�WKH�SRVVLELOLW\�WR�DGG�PDQ\�QHZ�HGJHV��,W�SURYLGHV�GLYHUVLW\�LQ�RUGHU�WR�GR�D�JOREDO�VHDUFK��
����� 0XWDWLRQ�2SHUDWRU:KDW�WKLV�RSHUDWRU�PDNHV� LV�WR�UHRUGHU�WKH�FKURPRVRPH�VWUXFWXUH��7KLV�RSHUDWRU�WDNHV�D�FKURPRVRPH��GLYLGH�LW�LQWR�IL[HG� OHQJWK� VHJPHQWV� DQG� WKHQ� UHRUGHUV� HDFK� VHJPHQW� LQ�RUGHU� WR� ILQG�D� VHJPHQW�ZKLFK� UHSUHVHQWV�D� VPDOOHU� SDWK�OHQJWK��,Q�)LJ����D�ZH�KDYH�DQ�LQGLYLGXDO��ZKR�KDV�EHHQ�VHOHFWHG�IRU�WKH�SURFHVV�RI�PXWDWLRQ��:H�FKRRVH�DQ�LQWHJHU�
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QXPEHU� UDQGRPO\�� 6XSSRVH� �� LV� WKH� VHOHFWHG� QXPEHU�� 1RZ�ZH� GLYLGH� WKH� FKURPRVRPH� LQWR� SDUWV� RI� VL]H� ��� 7KH�FKURPRVRPH�RQO\�KDYH����QRGHV��VR�WKDW��ZH�RQO\�KDYH�RQH�VHJPHQW�RI�VL]H����:H�FKRRVH�DQ\�QRGH�DV�LQLWLDO�QRGH��)RU�H[DPSOH��QRGH����1RZ�ZH�FKRRVH�RXU�VHJPHQW�RI�VL]H����,W�PD\�EH����������������RU������������������/HW¶V�WDNH�WKH�ODVW�VHJPHQW��7KLV�LV�WKH�VHJPHQW�IRUPHG�E\�WKH�HGJHV�D��E��F��G��H�DQG�I��1RZ�ZH�GHOHWH�WKH�UHPDLQLQJ�QRGHV�DQG�DOO� HGJHV�� VHH�)LJ����F��7KHQ��ZH�SXVK� LQ�D�YHFWRU� WKH� LQLWLDO�DQG� ODVW�QRGH�RI� WKH�VHJPHQW� WKH\�DUH�QRGHV���DQG����UHVSHFWLYHO\���7KH�QH[W�VWHS�LV�WR�DSSO\�WKH�PHWKRG�3*067��:H�FKRRVH�WKH�QHDUHVW�QRGH�WR���RU���DQG�DGG�LW�WR�WKH�YHFWRU��7KH�QHDUHVW�LV�QRGH�����ZKLFK�LV�FORVH�WR�QRGH����:H�DGG�LW��WKLV�LV�VKRZQ�LQ�)LJ����G��1RZ�ZH�VHDUFK�IRU�WKH�QHDUHVW�QRGH�WR�QRGH���RU�QRGH�����7KH�QHDUHVW�LV����:H�DGG�LW��VHH�)LJ����H��:H�FRQWLQXH�WKLV�SURFHVV��,Q�)LJ����I��ZH�FDQ�VHH�KRZ�WKH�YHFWRU�LV�FKDQJLQJ�XQWLO�DOO�QRGHV�KDYH�EHHQ�FRQQHFWHG��7KH�WRXU FRPSOHWHG�LV�VKRZQ�LQ�)LJ����J��EXW�WKLV�QRW� WKH�HQWLUH� FKURPRVRPH�� ,Q�)LJ����K��ZH�FDQ� VHH� WKDW� FKURPRVRPH�KDYH�EHHQ�FRPSOHWHG��7KH�VHJPHQW� WKDW�ZDV�GHOHWHG�DW�WKH�EHJLQQLQJ�RI�WKH�SURFHVV�KDV�UHSODFHG�WKH�HGJH�WKDW�OLQNHG�QRGH���DQG���)URP�QRZ�RQ��ZH�ZLOO�UHIHU�WR� WKH�ILUVW�FURVVRYHU�RSHUDWRU�DV�%	%%;��%UDQFK�	�%RXQG�%DFNWUDFNLQJ�&URVVRYHU��DQG�WR�WKH�VHFRQG�DV�067;��0LQLPDO�6SDQQLQJ�7UHH�&URVVRYHU��

� 5HVXOWV
7ULDOV�UHDOL]HG�VR�IDU�LQFOXGH�VHYHUDO�763�LQVWDQFHV�REWDLQHG�IURP�>��@��%HIRUH�H[SODLQLQJ�UHVXOWV��LW�LV�LPSRUWDQW�WR�PHQWLRQ� WKDW� H[SHULPHQWV� KDYH� QRW� ILQLVKHG� \HW�� 6LQFH� WKHUH� DUH� VHYHUDO� SDUDPHWHUV� WKDW� GULYH� WKH� RSHUDWRUV�SHUIRUPDQFH�� PRUH� WULDOV� DUH� UHTXLUHG� LQ� RUGHU� WR� UHDOL]H� D� GHWDLOHG� FRPSDULVRQ� ZLWK� DQRWKHU� JHQHWLF� DOJRULWKPV��+RZHYHU��LW�LV�SRVVLEOH�WR�PHQWLRQ�VRPH�LPSRUWDQW�UHVXOWV�$OO�WULDOV�KDYH�EHHQ�FDUULHG�RXW�RQ�VLPSOH�3&�3HQWLXP����0+]�ZLWK���0%�5$0��+\EULG�*$�KDV�EHHQ�WHVWHG�ZLWK�LQVWDQFHV�XS�WR�����FLWLHV��$SSO\LQJ�RQO\�%	%%;�LW�ZDV�SRVVLEOH�WR�ILQG�WKH�RSWLPDO�VROXWLRQ�RU�ZLWK�DQ�HUURU�UDWH�RI������IRU�LQVWDQFHV�XS�WR����� FLWLHV�� 3HUIRUPDQFH�GHFUHDVHG� IRU� ODUJHU�SUREOHPV�EHFDXVH�RI�EDFNWUDFNLQJ��:LWK�067;�RSWLPDO� VROXWLRQV�RU�ZLWK�DQ�HUURU�UDWH�RI������ZHUH�IRXQG��(OLWLVP�ZDV�DQ�LPSRUWDQW�IDFWRU��7KH�EHVW�LQGLYLGXDO�RI�D�JHQHUDWLRQ�ZDV�FRSLHG�WR�WKH�QH[W�JHQHUDWLRQ��%HVLGHV��QHZ�LQGLYLGXDOV� ZHUH� LQVHUWHG� LQWR� SRSXODWLRQ� SHULRGLFDOO\� LQ� RUGHU� WR� SURYLGH� GLYHUVLW\�� :RUNLQJ� ERWK� FURVVRYHU�RSHUDWRUV�DW� WKH�VDPH�WLPH�PDGH�SRVVLEOH� WR�JHW�D�EHWWHU�SHUIRUPDQFH��%	%%;�ZDV�DSSOLHG�ZLWK�D�SUREDELOLW\�����DQG�067;��ZLWK������0XWDWLRQ�ZDV�DOZD\V�DSSOLHG�WR�EHVW�LQGLYLGXDO�RI�HDFK�JHQHUDWLRQ��7KH�HUURU�UDWH�ZDV�������LQ� WKH�ZRUVW� FDVH� DQG� TXLWH� D� IHZ� LQGLYLGXDOV�ZHUH� XVHG� LQ� HDFK� WULDO� REWDLQLQJ� JRRG� VROXWLRQV�EHWZHHQ��� DQG����JHQHUDWLRQV�IRU�LQVWDQFHV�XS�WR�����FLWLHV��,Q�ODWHVW�WULDOV��RQO\�067; ZDV�XVHG�DQG�PXWDWLRQ�RSHUDWRU�ZDV�DSSOLHG�WR�HYHU\�LQGLYLGXDO�ZLWK�SUREDELOLW\������VHH�7DEOH����,W�ZDV�QRWLFHG�WKDW�TXDOLW\�RI�VROXWLRQV�LPSURYHG�EHFDXVH�PXWDWLRQ�RSHUDWRU�ZDV�DSSOLHG�WR�HYHU\�LQGLYLGXDO�LQ�WKH�SRSXODWLRQ�
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7DEOH��� 6RPH�UHVXOWV�DSSO\LQJ�RQO\�067; DQG�PXWDWLRQ�WR�HYHU\�LQGLYLGXDO,QVWDQFH 1XPEHU�RI�FLWLHV 3RSXODWLRQ�VL]H 1XPEHU�RI�JHQHUDWLRQV &URVVRYHU�RSHUDWRU +\EULG�*$ %HVW�.QRZQ�6ROXWLRQ (UURU����
763��� ��� � �� 067; ������� ���� ����.UR$��� ��� �� �� 067; �������� ����� �����

7U\LQJ�WULDOV�ZLWK�GLIIHUHQW�YDOXHV�IRU�HDFK�SDUDPHWHU�FDQ�PDNH�SRVVLEOH�WR�JHW�EHWWHU�UHVXOWV��%HVLGHV��LW¶V�SRVVLEOH�WR�PDNH�ILWV�WR�WKH�DSSOLFDWLRQ�LQ�RUGHU�WR�LPSURYH�WKH�SHUIRUPDQFH��$GGLWLRQDOO\��OHW¶V�UHPHPEHU�WKDW�+\EULG�*$�UXQ�RQ�D�VLPSOH�3HQWLXP�����0+]����0%�5$0��7KHUHIRUH��ZH�FDQ�H[SHFW�EHWWHU�UHVXOWV�ZKHQ�ZH�WU\�LW�RQ�D�SRZHUIXO�PDFKLQH��ZKHUH�+\EULG�*$�ZLOO�EH�WHVWHG�ZLWK�ODUJHU�LQVWDQFHV��7R� SURSDJDWH� JRRG� VFKHPD�� E\� FRS\LQJ� WKH� FRPPRQ� VHJPHQWV� IURP� SDUHQWV� WR� D� FKLOG�� ZRUNHG� YHU\� ZHOO��([SHULPHQWV� VKRZHG� WKDW� LQ�PRVW� FURVVRYHUV� ����� RI� WKH� ILUVW� WKUHH� JHQHUDWLRQV��� FKLOGUHQ�ZHUH� EHWWHU� WKDQ� WKHLU�SDUHQWV�$QRWKHU� DXWKRUV� KDYH� WHVWHG� WKHLU� DOJRULWKPV�ZLWK� KXQGUHGV� RI� FLWLHV��&RPELQLQJ�*$V�ZLWK� DQRWKHU� KHXULVWLFV� KDV�EHHQ�PRVW�VXFFHVVIXO�DSSURDFKHV��+RZHYHU��LQ�WKLV�SDSHU�ZH�KDYH�VKRZQ�WKDW�FRPELQLQJ�*$V�ZLWK�H[DFW�WHFKQLTXHV�FDQ�JLYH�JRRG� UHVXOWV� DV�PXFK� DV� DQRWKHU� DOJRULWKPV��6WLOO�ZH� FDQ�QRW� VD\� KRZ� JRRG� LV� WKH�+\EULG�*$�SUHVHQWHG�KHUH��EHFDXVH�PRUH� WULDOV�ZLWK� ODUJHU� LQVWDQFHV� DUH� UHTXLUHG��+RZHYHU��DW� WKLV�PRPHQW�ZH�FDQ�VD\� WKLV�+\EULG�*$�FDQ�JLYH�JRRG�VROXWLRQV�DV�PXFK�DV�PRVW�VXFFHVVIXO�JHQHWLF�DOJRULWKPV�IRU�LQVWDQFHV�XS�WR�����FLWLHV��$�JRRG�WKLQJ�DERXW�WKLV�+\EULG�*$�LV�WKDW�DQ�RSWLPDO�RU�JRRG�VROXWLRQ�LV�IRXQG�LQ�IHZ�JHQHUDWLRQV�ZLWK�TXLWH�D�IHZ�LQGLYLGXDOV�$ERXW�WKH�DSSOLFDWLRQ¶V�LQWHUIDFH��LW�ZDV�SRVVLEOH�WR�LPSOHPHQW�D�YLVXDO�HQYLURQPHQW�ZKLFK�VKRZV�KRZ�DUH�ZRUNLQJ�WKH�GLIIHUHQW�WHFKQLTXHV�WKDW�ZHUH�PL[HG��,W�DOVR�DOORZHG�GHWHFWLQJ�VRPH�SUREOHPV�WKDW�ZHUH�QRW�GHWHFWHG�EHIRUH���� &RQFOXVLRQV
,W� LV� SRVVLEOH� WR� IXVLRQ� HYROXWLRQDU\� DQG�H[DFW� WHFKQLTXHV�ZLWKLQ� D� FRRSHUDWLYH� IUDPHZRUN� LQ� RUGHU� WR�JHW� D�EHWWHU�SHUIRUPDQFH��7KLV�NLQG�RI�DSSURDFK�FDQ�JLYH�JRRG�UHVXOWV�DV�RWKHUV�DSSURDFKHV���*$V�ZLWK�RWKHUV�KHXULVWLFV��7R�DSSO\�WKH�%	%�WHFKQLTXH�ZLWK�DGHTXDWH�FULWHULD�WR�JXLGH�WKH�VHDUFK�FRXOG�EH�EHQHILFLDO��,W¶V�LPSRUWDQW�WR�FRQVLGHU�DGYDQWDJHV� DQG� drawbacks RI� WKH� WHFKQLTXHV� WR� XVH�� VR� WKDW�� LW¶V� SRVVLEOH� WR GHWHFW� DOO� YDULDEOHV� ZKLFK� PXVW� EH�PDQDJHG�DGHTXDWHO\��,W�LV�YHU\�LPSRUWDQW�WR�FRQWURO�WKH�VHDUFK�ZKHQ�H[DFW�WHFKQLTXHV�DUH�EHLQJ�XVHG��EHFDXVH�LW�PD\�UHGXFH�WKH�FRPSXWDWLRQDO�HIIRUW�7KH� LGHD� WR� SURSDJDWH�JRRG� VFKHPD�� E\� FRS\LQJ� WKH� FRPPRQ� VHJPHQWV� IURP�SDUHQWV� WR�D� FKLOG��ZRUNHG� DV� LW�ZDV�H[SHFWHG�� 7KHUHIRUH�� LQ� WKLV� ZD\� LW� LV� SRVVLEOH� WR� IROORZ� UHVHDUFKLQJ� QHZ� RSHUDWRUV� WKDW� WU\� WR� SURSDJDWH�³LQWHQWLRQDOO\´�JRRG�VFKHPD��,Q�IDFW��WKLV�LV�RQH�RI�WKH�PDLQ�FRQWULEXWLRQV�RI�WKLV�ZRUN�7R� SURYLGH� D� YLVXDO� HQYLURQPHQW�� ZKLFK� VKRZV� KRZ� D�+\EULG�*$� LV�ZRUNLQJ�� FDQ� EH� WRR�PXFK� XVHIXO�� 7KLV� FDQ�DOORZ� GHWHFWLQJ� SUREOHPV� LQ� VSHFLILF� VLWXDWLRQV� WKDW� DUH� QRW� DSSUHFLDWHG� ZKHQ� ZH� MXVW� VHH� WKH� EHVW� VROXWLRQ� RI� D�JHQHUDWLRQ�$SSO\LQJ�DQ�DGHTXDWH�HOLWLVW�VWUDWHJ\�LV�YHU\�LPSRUWDQW��EHFDXVH�WKLV�FDQ�DYRLG�IDOOLQJ�LQ�RSWLPDO�ORFDO�VROXWLRQV��,W¶V�QRW�HQRXJK�WR�LQVHUW�QHZ�LQGLYLGXDOV�ZKHQ�UDWH�RI�LGHQWLFDO�LQGLYLGXDOV�LV�KLJK��$�JRRG�WDFWLF�FRXOG�EH�WR�LQVHUW�QHZ�LQGLYLGXDOV�SHULRGLFDOO\�LQ�RUGHU�WR�SURYLGH�GLYHUVLW\�WR�WKH�SRSXODWLRQ��7KLV�LV�JRRG�ZKHQ�TXLWH�D�IHZ�LQGLYLGXDOV�DUH�XVHG�LQ�WULDOV�



5HIHUHQFHV���*ROGEHUJ��'����������*HQHWLF�$OJRULWKPV�LQ�6HDUFK��2SWLPL]DWLRQ��DQG�0DFKLQH�/HDUQLQJ��$GGLVRQ�:HVOH\����'DYLV��/����������+DQG�%RRN�RI�*HQHWLF�$OJRULWKPV��1HZ�<RUN�9DQ�1RVWUDQG�5HLQKROG��� *H\HU�6FKXOW]����������)X]]\�5XOH�%DVHG�([SHUW�6\VWHPV�DQG�*HQHWLF�0DFKLQH�/HDUQLQJ��3K\VLFD�9HUODJ����%XUNH��(����(OOLPDQ��'����	�:HDUH��5����������$�+\EULG�*HQHWLF�$OJRULWKP�IRU�+LJKO\�&RQVWUDLQHG�7LPHWDEOLQJ�3UREOHPV��3URFHHGLQJV�RI��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�*HQHWLF�$OJRULWKPV��,&*$
�����SS�������������3UXJHO�HQQHWW��$����������%UDQFK�DQG�%RXQG��KWWS���ZZZ�LVLV�HFV�VRWRQ�DF�XN�LV\VWHPV�HYROXWLRQDU\�QRWHV�HYRO�%UDQFKB%RXQG�KWPO���7DKD��+���������2SHUDWLRQV�5HVHDUFK��DQ�,QWURGXFWLRQ��0DFPLOODP�3XEOLVLQJ���D�HG��� 6NLHQD��6����������%DFNWUDFNLQJ�DQG�'LVWLQFW�3HUPXWDWLRQV��$GGLVRQ�:HVOH\����$KR��$���+RSFURIW��-���	�8OOPDQ�-����������'DWD�6WUXFWXUHV�DQG�$OJRULWKPV��$GGLVRQ�:HVOH\����/DZOHU��(�� ��/HQVWUD�� -� ��5LQQRR\�.DQ��$��	�6KPR\V��'�� ��������7KH�7UDYHOLQJ�6DOHVPDQ�3UREOHP��$�*XLGHG�7RXU�RI�&RPELQDWRULDO�2SWLPL]DWLRQ��:LOH\��1HZ�<RUN�����:KLWOH\��'���6WDUNZHDWKHU��7���	�6KDQHU��'����������7KH�7UDYHOLQJ�6DOHVPDQ�DQG�6HTXHQFH�6FKHGXOLQJ�4XDOLW\�6ROXWLRQV� XVLQJ� *HQHWLF� (GJH� 5HFRPELQDWLRQ�� ,Q� +DQGERRN� RI� *HQHWLF� $OJRULWKPV�� 1HZ� <RUN�9DQ� 1RVWUDQG�5HLQKROG����� )UHLVOHEHQ�� %�� 	�0HU]�� 3�� �������� *HQHWLF� /RFDO� 6HDUFK� $OJRULWKP� IRU� 6ROYLQJ� 6\PPHWULF� DQG� $V\PPHWULF�7UDYHOLQJ�6DOHVPDQ�3UREOHPV��3URFHHGLQJV�RI�,(((�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�(YROXWLRQDU\�&RPSXWDWLRQ��,(((�(&�����,(((�3UHVV��SS�������������� 1DJDWD�� <�� 	� 6�� .RED\DVKL�� �������� (GJH� $VVHPEO\� &URVVRYHU�� $� +LJK�SRZHU� *HQHWLF� $OJRULWKP� IRU� WKH�7UDYHOLQJ�6DOHVPDQ�3UREOHP��3URFHHGLQJV�RI 6HYHQWK� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�*HQHWLF�$OJRULWKPV��,&*$
�����(DVW�/DQVLQJ��0LFKLJDQ��SS��������������/DUUDxDJD��3���.XLMSHUV��&��0��+���0XUJD��5��+��� ,Q]D�� ,��	�'L]GDUHYLF��6����������*HQHWLF�$OJRULWKPV�IRU� WKH�7UDYHOLQJ 6DOHVPDQ 3UREOHP� $�5HYLHZ�RI�5HSUHVHQWDWLRQV�DQG 2SHUDWRUV��$UWLILFLDO ,QWHOOLJHQFH 5HYLHZ� SS��������������5HLQHOW��*���763/,%�� KWWS���ZZZ�LZU�XQL�KHLGHOEHUJ�GH�JURXSV�FRPRSW�VRIWZDUH�763/,%�������&RWWD��&���$OGDQD��-��)���1HEUR��$��-���	�7UR\D��-��0����������+\EULGL]LQJ�*HQHWLF�$OJRULWKPV�ZLWK�%UDQFK�DQG�%RXQG�7HFKQLTXHV� IRU� WKH�5HVROXWLRQ� RI� WKH�763��$UWLILFLDO�1HXUDO�1HWV� DQG�*HQHWLF�$OJRULWKPV��'�:�� 3HDUVRQ��1�&��6WHHOH��5�)��$OEUHFKW��HGLWRUV���6SULQJHU�9HUODJ��:LHQ�1HZ�<RUN��SS����������


