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V�PRWLRQ�ZDV� IDU� WRR� UXGLPHQWDU\� WR� DOORZ� WKH� DFFXUDWH� SUHGLFWLRQ� RI� OXQDUGLVWDQFHV��$V�1HZWRQ�SRLQWHG�RXW� LQ������� LW�ZRXOG�SHUPLW�D�VKLS
V�SODFH�EHLQJ�IRXQG�ZLWKLQ� WZR�RU� WKUHHGHJUHHV�� EXW� QRW� QHDUHU�� 6XFK� DFFXUDF\�ZDV� OLWWOH� EHWWHU� WKDQ� WKDW� RI� UHFNRQLQJ� E\� VKLSuV� VSHHG� DQG� WLPHWUDYHOOHG��.LQJ�&KDUOHV�,,�WKHQ�HVWDEOLVKHG�*UHHQZLFK�2EVHUYDWRU\��vIRU�UHFWLI\LQJ�WKH�WDEOHV�RI�WKH�PRWLRQRI�WKH�KHDYHQV��DQG�WKH�SODFHV�RI�WKH�IL[HG�VWDUV��VR�DV�WR�ILQG�RXW�WKH�VR�PXFK�GHVLUHG�ORQJLWXGH�RI�SODFHV�IRUSHUIHFWLQJ�WKH�DUW�RI�QDYLJDWLRQ�w6R�� WKH� PHWKRG� RI� OXQDU� GLVWDQFHV� KDG� EHHQ� VXJJHVWHG�� EXW� LW� UHPDLQHG� LQDSSOLFDEOH� IRU� ODFN� RIIXQGDPHQWDO� GDWD�� $IWHU� WKRXVDQGV� RI� KRXUV� RI� REVHUYDWLRQ� DQG� UHFRUGLQJ� DQG� PDWKHPDWLFDO� DQDO\VLV� E\KLPVHOI�DQG�RWKHUV�� WKH�*HUPDQ�DVWURQRPHU�DQG�PDWKHPDWLFLDQ�7RELDV�0D\HU�FRPSLOHG�D� VHW�RI� � WDEOHV�RIGDWD�ZKLFK�KH�VXEPLWWHG�WR�WKH�%RDUG�RI�/RQJLWXGH�LQ������7KH�)UHQFK�ZHUH�WKH�ILUVW�WR��DSSO\�0D\HUuV�WDEOHV��+RZHYHU��LW�ZDV�$VWURQRPHU�5R\DO��0DVNHO\QH��ZKREURXJKW� WKH� OXQDU�PHWKRG� LQWR� JHQHUDO� XVH��0DVNHO\QH� KDG� H[SHULPHQWHG�ZLWK� WKLV�PHWKRG�� XVLQJ�0D\HUuWDEOHV� �GXULQJ�KLV�YR\DJH� WR�6W��+HOHQD� WR�REVHUYH� WKH�7UDQVLW� RI� ������ � ,Q������KH�SXEOLVKHG�KLV�%ULWLVK0DULQHUVu�*XLGH�� JLYLQJ� GDWD� IURP�ZKLFK�� DIWHU� VRPH� IRXU� KRXUV
� FDOFXODWLRQ�� D� VKLS
V� ORQJLWXGH�PLJKW� EHIRXQG�ZLWKLQ�DERXW�OR� ,Q�������DV�$VWURQRPHU�5R\DO��KH�LQVWLWXWHG�WKH�1DXWLFDO�$OPDQDF�LQ�ZKLFK�KH�JDYH�IRU�WKH�ILUVW�WLPH�LQ�WKH�KLVWRU\�RI�QDYLJDWLRQ��OXQDU�GLVWDQFHV�RI�WKH�VXQ�DQG�VHYHQ�VHOHFWHG�VWDUV��FRPSXWHGIRU� HYHU\� WKUHH� KRXUV� DW� *UHHQZLFK�� 7KH� 1DXWLFDO� $OPDQDF� FRQWLQXHG� WR� SXEOLVK� VXFK� GLVWDQFHVXQLQWHUUXSWHGO\��DQG�VHYHUDO�\HDUV�LQ�DGYDQFH��XQWLO�������ZKHQ�WKH\�ZHUH�GLVFRQWLQXHG��DV�QR�ORQJHU�ZRUWKWKH�WURXEOH�RI�FRPSXWLQJ�%XW�DW�QR�WLPH�GXULQJ� WKDW�SHULRG�KDG� WKH\�EHHQ�DQ�HQWLUHO\�VDWLVIDFWRU\�VROXWLRQ�RI� WKH�SUREOHP�� ,Q� WKHKDQGV�RI�D�JRRG�REVHUYHU�DQG�FRPSXWHU�WKH\�ZHUH�H[FHOOHQW��EXW�IRU�JHQHUDO�XVH�WKH\�ZHUH��XQUHOLDEOH��7KHUHDVRQ�ZDV�WZRIROG��,Q�WKH�ILUVW�SODFH��WKH�REVHUYDWLRQV�KDG�WR�EH�H[WUHPHO\�DFFXUDWH��2ZLQJ�WR�WKH�PRRQ
VFRPSDUDWLYHO\�VORZ�PRWLRQ��DQ�HUURU�RI�RQO\��
�RI�DUF�SURGXFHG�DQ�HUURU�RI���
�RU�VR�RI�ORQJLWXGH�LQ�WKH�UHVXOW�7KH�EHVW�REVHUYHU�FRXOG�KDUGO\�EH�FHUWDLQ�RI�DYRLGLQJ�HUURUV�RI���
�RI�DUF�� �6HFRQGO\��WKH�FDOFXODWLRQV�ZHUHORQJ�DQG�LQWULFDWH��DQG�DOWKRXJK�PDQ\�HIIRUWV�ZHUH�PDGH�WR�VLPSOLI\�WKHP��WKHUH�UHPDLQHG�PDQ\�SLWIDOOV�DQGFKDQFHV�RI�FRPPLWWLQJ�VRPH�VOLJKW�HUURU�ZKLFK�PLJKW�HDVLO\�SDVV�XQQRWLFHG��DQG�\HW�FRQYHUW�WKH�UHVXOW�IURP�DVDIHJXDUG�WR�D�VRXUFH�RI�IHDUIXO�GDQJHU��7KH�FRPELQDWLRQ�RI�D�JRRG�REVHUYHU�DQG�D�JRRG�FRPSXWHU�ZDV�QRWYHU\�XVXDO��ZKLOH�HYHQ�WKRVH�H[SHUW�DW�ERWK�EUDQFKHV�FRXOG�QRW�JXDUDQWHH��KRZHYHU�IDYRXUDEOH�WKH�REVHUYLQJFRQGLWLRQV��WKDW�WKH�PHDQ�UHVXOWV�RI�VHYHUDO�VHWV�RI�GLVWDQFHV�ZRXOG�QRW�H[KLELW�FRQVLGHUDEOH�GLVFUHSDQFLHV�&KDUOHV� *UHHQ�� &RRN
V� DVWURQRPLFDO� FROOHDJXH�� KDG� VWXGLHG� WKH� QHZ� PHWKRG� XQGHU� 0DVNHO\QH� DW� WKH2EVHUYDWRU\��DQG�ZDV�SUREDEO\� LWV�PRVW�DEOH� OLYLQJ�H[SRQHQW��&RRN��QDWXUDOO\��ZDV�HDJHU� WR� OHDUQ� LW� �� DQGWKURXJKRXW�WKH�YR\DJH�KH�DQG�*UHHQ�ORVW�QR�RSSRUWXQLW\�RI�GRLQJ�ZKDW�PRVW�QDYLJDWRUV��D�IHZ�\HDUV�HDUOLHU�ZRXOG�KDYH�VDLG�ZDV�LPSRVVLEOH���REWDLQLQJ�WKHLU�VKLS
V�ORQJLWXGH��DW�VHD��E\�GLUHFW�REVHUYDWLRQ�
&RRN�DQG�*UHHQ�ZHUH�H[FHSWLRQDO�QDYLJDWRUV��,Q�JHQHUDO�� WKHLU�REVHUYDWLRQV�ZHUH�FRUUHFW�ZLWKLQ� OR��DQGRIWHQ�PXFK�QHDUHU�VWLOO��7KLV�ZDV�D�JUHDW�DGYDQWDJH��,W�PHDQW�WKDW�&RRN�FRXOG�QDYLJDWH�IUHHO\�RQ�WKH�KLJK�VHDVZLWKRXW�WKH�HYHU�SUHVHQW�IHDU�RI�tORVLQJ�WKH�ORQJLWXGHu��+H�FRXOG�IL[�KLV�GLVFRYHULHV�DFFXUDWHO\��DQG�FRUUHFWWKRVH�RI�E\JRQH�QDYLJDWRUV��DQG�KH�FRXOG�UH��YLVLW�DQ\�VSRW�KH�KDG�RQFH�IL[HG�E\�D�FRXUVH�DV�GLUHFW�DV� WKHZLQGV�ZRXOG�DOORZ�
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V�MRXUQDOWKH�HQWULHV�UHODWLQJ�WR�WKH�DIWHUQRRQ�RI�DQ\�SDUWLFXODU�GD\�LQYDULDEO\�SUHFHGH�WKRVH�GHDOLQJ�ZLWK�WKH�PRUQLQJ�0RUHRYHU��WKH�GDWHV�LQ�%DQNV
�MRXUQDO�IUHTXHQWO\�GLIIHU�E\�RQH�GD\�IURP�WKRVH�LQ�&RRN
V��DQG�ZKLOH�WKH�GDWHVLQ�*UHHQ
V�DVWURQRPLFDO�MRXUQDO�VRPHWLPHV��EXW�QRW�DOZD\V��DJUHH�ZLWK�%DQNV��WKH\�QHYHU�DJUHH�ZLWK�&RRN�



7KHUH�ZHUH� WKUHH� GLIIHUHQW� V\VWHPV� RI� GDWLQJ� LQ� XVH� LQ� WKH� (QGHDYRXU� &RRN� NHSW� KLV� MRXUQDO�� DQG� WKHVKLS
V�ORJ��LQ�6KLS�7LPH���QRZ�REVROHWH��,Q�WKLV�V\VWHP��WKH�GD\�EHJLQV�DW�QRRQ��QRW�DW�PLGQLJKW��DQG�WZHOYHKRXUV�EHIRUH WKH�RUGLQDU\�&LYLO�'D\��7KXV�IRU�&RRN�2FWREHU��WK EHJDQ�DW�QRRQ�RQ�2FW��WK &LYLO�7LPH��DQGHQGHG�DW�QRRQ�2FW��WK &LYLO�7LPH��(YHQWV�ZKLFK�KDSSHQHG�LQ�WKH�DIWHUQRRQ�DQG�HYHQLQJ�RI�2FWREHU���&LYLO7LPH� �ZKLFK� %DQNV� XVHG� DOO� WKURXJK� KLV� MRXUQDO�� ZRXOG� EH� QRWHG� E\� &RRN� DV� KDSSHQLQJ� LQ� WKH� S�P�� RI2FWREHU����$IWHU�PLGQLJKW�&RRN�^DQG��RI�FRXUVH��%DQNV�DOVR��ZRXOG�ZULWH�RI�WKHP�DV�KDSSHQLQJ�LQ�WKH�D�P�RI�2FWREHU���2Q� WKH�RWKHU�KDQG�*UHHQ�NHSW�KLV� MRXUQDO� LQ�$VWURQRPLFDO�7LPH���D�V\VWHP�GLVFRQWLQXHG� LQ�������/LNH&RRN��KH�UHFNRQV�KLV�GD\�IURP�QRRQ�WR�QRRQ���EXW�LQVWHDG�RI�EHJLQQLQJ�WZHOYH�KRXUV�EHIRUH WKH�&LYLO��GD\�KLV�GD\�LV�WZHOYH�KRXUV�EHKLQG LW��DQG��FRQVHTXHQWO\��D�ZKROH�GD\�EHKLQG�&RRN
V��+H�ZRXOG�DJUHH�ZLWK�%DQNVLQ�WKH�GDWH�RI�DQ\�HYHQW�ZKLFK�KDSSHQHG�EHWZHHQ�QRRQ�DQG�PLGQLJKW��KH�ZRXOG�EH�D�GD\�EHKLQG�KLP�LI� LWKDSSHQHG�EHWZHHQ�PLGQLJKW�DQG�WKH�IROORZLQJ�QRRQ���IRU�ZKLFK�SHULRG�%DQNV
�GDWH�ZRXOG�DJUHH�ZLWK�&RRN
V�&RRN
V�GDWHV�ZRXOG�DOZD\V�EH�D�GD\�DKHDG�RI�*UHHQ
V��WKHLU�MRXUQDOV�ZRXOG�RQO\�DJUHH�LQ�DOZD\V�PDNLQJ�WKHS�P��RI�DQ\�GD\�SUHFHGH�WKH�D�P�
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2Q�WR�7DKLWL

2Q� -DQXDU\� ��WK ������ WKH�(QGHDYRXU UHDFKHG� LWV� IXUWKHVW� VRXWK� SRLQW� RI� WKH� YR\DJH� �� ��R ��
� 6��� LQDSSUR[LPDWHO\���R :��7KHUHDIWHU�&RRN�VWHHUHG�1�:���2Q�0DUFK���VW WKH\�ZHUH�QHDUO\�LQ�WKH�ODWLWXGH�RI�WKHLUGHVWLQDWLRQ��DQG�FRXUVH�ZDV�DOWHUHG�WR�WKH�ZHVWZDUG���2Q�$SULO��WK WKH\�VLJKWHG�WKHLU�ILUVW�DWROO��ORZ�O\LQJ�DQGLQKDELWHG�� ,W� ZDV� WKH� PRGHUQ� 9DKLWDKL�� LQ� WKH� /RZ� $UFKLSHODJR�� 3URFHHGLQJ� ZHVWZDUG� WKH\� VLJKWHG� DQGFRDVWHG� VHYHUDO� VLPLODU� LVODQGV��)LQDOO\�� DIWHU� D�GD\
V� GHOD\� FDXVHG�E\� WKH�ZLQG
V� IDLOLQJ�� WKH\� DQFKRUHG� LQ0DWDYDL�%D\��7DKLWL��DW���D�P��RQ�$SULO���WK�������7KHUH�ZHUH�VHYHQ�ZHHNV�WR�VSDUH�EHIRUH�WKH�7UDQVLW��&RRNuV�ILUVW�FDUH�ZDV�WR�VHOHFW�D�VLWH�DQG�EXLOG�D�IRUW��)RUW�9HQXV� �� IURP�ZKLFK� WKH� ORQJ� DZDLWHG� HYHQW� FRXOG�EH� VHFXUHO\�REVHUYHG�� �7KLV�GRQH�� WKH� LQVWUXPHQWVZHUH� ODQGHG�� ,PPHGLDWHO\� RQH� RI� WKHP�� WKH� TXDGUDQW��ZDV� VWROHQ��%DQNV� UHFRYHUHG� LW�� SLHFH� E\� SLHFH�� EXWXQGDPDJHG�7R� PLQLPL]H� WKH� FKDQFH� RI� PLVVLQJ� WKH� 7UDQVLW� WKURXJK� EDG� ZHDWKHU�� &RRN� VHQW� RXW� WZR� DX[LOLDU\REVHUYLQJ�SDUWLHV���RQH�WR�<RUN�,VODQG��WKH�RWKHU�WR�WKH�HDVWHUQ�FRDVW�RI�7DKLWL�7KH� JUHDW� GD\� �� -XQH� �UG �� ZDV� FORXGOHVV�� DQG� DOPRVW� XQEHDUDEO\� KRW�� &RRN� DQG� *UHHQ�� H[SRVHG� WR� DWHPSHUDWXUH�ZKLFK�URVH�DW�RQH�WLPH�WR����R )���ZDWFKHG�WKH�7UDQVLW�WKURXJKRXW�LWV�ZKROH�GXUDWLRQ���DOPRVWVL[�KRXUV��7KH\�ZHUH�XVLQJ�LGHQWLFDO� WHOHVFRSHV���UHIOHFWRUV�PDGH�E\�WKH�FHOHEUDWHG�-DPHV�6KRUW���EXW� WKH\



IRXQG�� WR� WKHLU� VXUSULVH�� WKDW� WKHLU� REVHUYHG� WLPHV� IRU� WKH� WZR� LQWHUQDO� DQG� WZR� H[WHUQDO� FRQWDFWV� �� WLPHVZKLFK�� IRU� WKH� VXFFHVVIXO�DSSOLFDWLRQ�RI�+DOOH\
V�PHWKRG��RXJKW� WR�KDYH�EHHQ� LQ� DOPRVW� H[DFW� DJUHHPHQW� �GLIIHUHG�TXLWH�ZLGHO\��������VHFRQGV���+RZHYHU��WKH\�FRXQWHG�WKHPVHOYHV�IRUWXQDWH�WKDW��DIWHU�FRPLQJ�VR�IDU�DQG�ZDLWLQJ�VR�ORQJ��WKH\�KDG�DW�OHDVW�VHHQ�WKH�7UDQVLW�$OWKRXJK�*UHHQ�QHYHU�NQHZ�LW��DQG�&RRN�QRW�WLOO�ORQJ�DIWHUZDUGV��DQRWKHU�REVHUYHU�KDG�ZDLWHG�HLJKW�\HDUVLQ�WKH�(DVW�WR�ZLWQHVV�WKDW�SKHQRPHQRQ���DQG�KDG�PLVVHG�LW�DIWHU�DOO���+H�ZDV�D�)UHQFKPDQ�QDPHG�/H�*HQWLO�ZKR�KDG�VDLOHG�IRU�3RQGLFKHUU\�LQ������WR�REVHUYH�WKH�7UDQVLW�RI�������%\�D�FKDSWHU�RI�DFFLGHQWV��LQFOXGLQJWKH� RXWEUHDN� RI� WKH� 6HYHQ�<HDUV
� ZDU�� KLV� DUULYDO�ZDV� GHOD\HG�� DQG� KH� KDG� WKH�PRUWLILFDWLRQ� RI� WU\LQJ� LQPDJQLILFHQW�ZHDWKHU� WR� JHW�ZKDW� REVHUYDWLRQV� RI� WKH�7UDQVLW� KH� FRXOG� IURP� WKH� KHDYLQJ� GHFN� RI� KLV� VKLS�1RWKLQJ�GDXQWHG��KH�IRUPHG�WKH�KHURLF�UHVROYH�RI�H[LOLQJ�KLPVHOI�DW�3RQGLFKHUU\��DQG�ZDLWLQJ�IRU�WKH�����7UDQVLW��7KLV�KH�GLG���DQG�ZKLOH�WKH�ZHDWKHU�ZDV�SHUIHFW�IRU�ZHHNV�ERWK�EHIRUH�DQG�DIWHU�WKDW�HYHQW��WKH�DFWXDOGD\�ZDV�RYHUFDVW��DQG�KH�VDZ�QRWKLQJ��8QDEOH�WR�ZDLW�IRU�WKH�7UDQVLW�RI�������KH�UHWXUQHG�WR�)UDQFH���DQGIRXQG�WKDW��GXULQJ�KLV�ORQJ�DEVHQFH��KLV�KHLUV�KDG�REWDLQHG�OHJDO�SHUPLVVLRQ�WR�SUHVXPH�KLV�GHDWK�DQG�GLYLGHKLV�SURSHUW\�DPRQJ�WKHP�
7KH�$QVZHU$IWHU�DQ�HSLF�YR\DJH�RI�GLVFRYHU\��&RRN�DUULYHG�EDFN�LQ�(QJODQG�RQ�)ULGD\�-XO\���WK������7KH�ELRJUDSKLHV�RI�&RRN�VHHP�WR�LJQRUH�WKH�HIIHFW�RI� WKH�(QGHDYRXU
V REVHUYDWLRQV�RI� WKH������7UDQVLWXSRQ�WKH�SUREOHP�ZKLFK�WKH\�ZHUH�GHVLJQHG�WR�VROYH���WKH�GHWHUPLQDWLRQ�RI�WKH�HDUWK
V�GLVWDQFH�IURP�WKH�VXQ�$V�WKLV�ZDV�WKH�RULJLQDO�REMHFWLYH�RI�WKH�ZKROH�H[SHGLWLRQ��WKH�RPLVVLRQ�VHHPV�LQH[FXVDEOH�7KH�REVHUYDWLRQV�VHFXUHG�DW�WKH�QRUWKHUQ�KHPLVSKHUH��VWDWLRQV�SURYHG�WR�EH�QR�PRUH�FRQVLVWHQW�WKDQ�WKRVHRI�&RRN�DQG�*UHHQ��7KLV�ZDV�GXH�WR�D�VRXUFH�RI�HUURU�ZKLFK�FRXOG�KDUGO\�KDYH�EHHQ�IRUHVHHQ�RU�UHPRYHG�2ZLQJ� WR�vLUUDGLDWLRQw�� WKH�GLVF�RI�9HQXV�ZDV�GLVWRUWHG�ZKHQ�DSSDUHQWO\�DSSURDFKLQJ�RU�EUHDNLQJ� FRQWDFWZLWK�WKH�HGJH�RI�WKH�VXQ��DQG�VHHPHG�WR�EH�FRQQHFWHG�ZLWK�LW�E\�D�QDUURZ�OLJDPHQW��,Q�VXFK�FLUFXPVWDQFHV�WKH� DFWXDO� LQVWDQW� RI� FRQWDFW� FRXOG� QRW� EH� REVHUYHG� �� DQG� WKH� WLPH� RI� LWV� RFFXUUHQFH� ZDV� D� PDWWHU� RIHVWLPDWLRQ��YDU\LQJ�ZLWK�HDFK�REVHUYHU�6RPH� RI� WKH� QRUWKHUQ� REVHUYDWLRQV� DOVR� � VHHP� WR� KDYH� EHHQ� VSRLOHG� E\� DGGLWLRQDO� HUURUV�� 0XFK� ZDVH[SHFWHG�IURP�WKRVH�WDNHQ�DW�:DUGKXXV��LQ�/DSODQG��E\�D�OHDGLQJ�*HUPDQ�DVWURQRPHU��RQH�)DWKHU�+HOO��7KH7UDQVLW�EHJDQ��DW�:DUGKXXV��DERXW������S�P��DQG�HQGHG�DERXW������D�P����WKH�VXQ�EHLQJ�YLVLEOH�DW�PLGQLJKW�%XW�WKHVH�ZHUH�VR�GLVFRUGDQW�DV�WR�JLYH�ULVH�WR�GDUN�VXVSLFLRQV�WKDW�WKH�JRRG�)DWKHU�KDG�IDOOHQ�DVOHHS��DQG�KDGPLVVHG�WKH�HQG�RI�WKH�7UDQVLW�DOWRJHWKHU��1HYHUWKHOHVV��EHIRUH�WKH�HQG�RI�������RYHU�WZR�KXQGUHG�LQGHSHQGHQW�FRPSXWDWLRQV�RI�WKH�VXQ
V�GLVWDQFH�EDVHG�XSRQ� WKH������REVHUYDWLRQV��KDG�EHHQ�UHFHLYHG�E\� WKH�$FDGHP\� �RI�3DULV�DORQH��7KH� UHVXOWV� UDQJHGIURP������������PLOHV�WR�������������PLOHV���\HW�QHDUO\�DOO�WKH�FRPSXWHUV�ZHUH�SHUIHFWO\�FRQILGHQW�WKDW�WKHLUSDUWLFXODU�YDOXH�FRXOG�QRW��SRVVLEO\�EH�IDU�ZURQJ��7KH�YDOXH�DFFHSWHG�WRGD\�LV��D�PHDQ�RI�������������PLOHV�(QFNH� LQ� ������ DQG�6WRQH� LQ� ������ vFRRNHGw� WKH� REVHUYDWLRQV� LQWR� VRPH� VRUW� RI� DJUHHPHQW� �� EXW� VXFKSURFHHGLQJV� KDYH� QR� IXQGDPHQWDO� YDOXH�� DQG� DUH� HVVHQWLDOO\� XQVFLHQWLILF�� 7KH� 7UDQVLWV� RI� ����� DQG� ����VKRZHG� FOHDUO\� WKDW�� HYHQ� ZLWK� WKH� KHOS� RI� SKRWRJUDSK\�� VXFK� SKHQRPHQD� GR� QRW� DIIRUG� D� VXIILFLHQWO\DFFXUDWH�PHDVXUH�RI�WKH�GLVWDQFH�WR�WKH�VXQ�


