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���35(6(17$7,21���� 3UHVHQWDWLRQ�RI�WKH�UHIULJHUDWLRQ�VWRUDJH�V\VWHP3UHVHQW�ZRUN�LV�IROORZLQJ�XSRQ�SUHYLRXV�ZRUNV�>���@�RQ�WKH� VWXG\�RI� D� UHIULJHUDWLRQ� VWRUDJH� V\VWHP�XVLQJ�SKDVH�FKDQJH�PDWHULDO�HQFDSVXODWHG�LQ�VSKHULFDO�HQYHORSHV����PP� LQ� GLDPHWHU�� 7KHVH� FDSVXOHV� FDOOHG� QRGXOHV� ILOO� D�F\OLQGULFDO�WDQN�SODFHG�LQ�D�UHIULJHUDWLRQ�ORRS��$�FKLOOHG�IOXLG� �JO\FRO� ZDWHU�� FLUFXODWHV� LQVLGH� WKH� WDQN� WKURXJK�WKH�QRGXOHV�DOORZLQJ�KHDW�H[FKDQJH�LQ�WKH�FKDUJH�PRGH�DQG�WKH�GLVFKDUJH�PRGH������ 3ULQFLSOH� DQG� RSHUDWLQJ� FRQGLWLRQV� RI� WKH�VWXGLHG�LQVWDOODWLRQ7KH� V\VWHP� ZKRVH� RSHUDWLRQ� KDV� EHHQ� PRGHOOHG� LV�GHILQHG� IURP� D� PDUNHWHG� JDV� WXUELQH�� 7XUELQH�SHUIRUPDQFH� FRPPXQLFDWHG� E\� WKH� PDQXIDFWXUHU� LV�LQWURGXFHG� LQWR� WKH� PRGHO�� 7KH� H[FKDQJHU�� WKH�UHIULJHUDWLQJ� PDFKLQH� DQG� WKH� VWRUDJH� V\VWHP� DUH� WKHQ�GLPHQVLRQHG� WR� HQVXUH� RSHUDWLRQ�GHVFULEHG�E\� � � )LJXUH����$�KRW�DQG�ZHW�FOLPDWH��1HZ�'HOKL��� )LJXUH�����YHU\�SHQDOLVLQJ� IRU� WKH� UHIULJHUDWLRQ� UHTXLUHPHQW�� ZDV�VHOHFWHG� LQ� RUGHU� WR� TXDQWLI\� WKH� LQWHUHVW� RI� WKH�UHIULJHUDWLRQ�VWRUDJH��
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$PELHQW�WHPSHUDWXUH5HODWLYH�KXPLGLW\

1HZ�'HOKL���$XJXVW�

)LJXUH� �� �� 7HPSHUDWXUH� DQG� UHODWLYH�KXPLGLW\�YHUVXV�WLPH�IRU�RQH�GD\�LQ�$XJXVW�LQ�1HZ�'HOKL��,QGLD��
)LJXUH� �� VKRZV� WKH� SODQW�� 'XULQJ� WKH� FKDUJH� PRGH��JHQHUDOO\� E\� QLJKW� GXULQJ� WKH� RII�SHDN� KRXUV�� WKH�UHIULJHUDWLQJ�PDFKLQH� LV�XQGHU�RSHUDWLRQ�DQG� WKH�JO\FRO�ZDWHU�LV�IORZLQJ�WKURXJK�WKH�WDQN�ZLWK�$%&'�GLUHFWLRQ�LQ�RUGHU�WR�FU\VWDOOLVH�WKH�3&0�FRQWDLQHG�LQ�WKH�QRGXOHV��'XULQJ� WKH� GLVFKDUJH� PRGH�� WKH� ZDWHU� JO\FRO� IORZLQJ�ZLWK�%+()&%�GLUHFWLRQ�EULQJV�DERXW�WKH PHOWLQJ�RI�WKH�3&0��7KH�VWRUHG�FRROLQJ�LV�WKXV�UHFRYHUHG�E\�WKH�JO\FRO�ZDWHU�� ZKLFK�� E\� VXSSO\LQJ� WKH� H[FKDQJHU�� PDNHV� LW�SRVVLEOH� WR�FRRO� WKH� WXUELQH� LQOHW�DLU��7KH�PHOWLQJ�SRLQW�
RI�WKH�3&0�XVHG�KHUH�LV���&�,W�VKRXOG�EH�QRWHG�WKDW�GXULQJ�RSHUDWLRQ��WKH�GLUHFWLRQ�RI�WKH� ZDWHU� JO\FRO� IORZ� LQ� WKH� WDQN� YDULHV� GHSHQGLQJ� RQ�ZKHWKHU� LW� LV� WKH� FKDUJH� PRGH� RU� LW� LV� WKH� GLVFKDUJH�PRGH��7KH�WDQN�LV�YHUWLFDO�DQG�WKH�IOXLG�IORZV�IURP�WKH�ERWWRP� WR� WKH� WRS� IRU� WKH� FKDUJH� SURFHVV� DQG� IURP� WKH�WRS�WR�WKH�ERWWRP�IRU�WKH�GLVFKDUJH�SURFHVV�7KXV�� WKH� UHIULJHUDWLQJ� PDFKLQH� LV� UXQQLQJ� RQO\� WR�FKDUJH�WKH�WDQN�GXULQJ�WKH�RII�SHDN�KRXUV�RI�WKH�HOHFWULF�UHTXLUHPHQW�� 7R� FRRO� WKH� WXUELQH� LQOHW� DLU�� RQO\� FROG�IURP�VWRUDJH�LV�UHTXLUHG������ 3ODQW�RSHUDWLRQ�7KH� LQVWDOODWLRQ� LV� OHG� VR� WKDW� WKH� WXUELQH� SURYLGHV�FRQVWDQWO\� WKH� UHTXLUHG� HOHFWULF� RXWSXW� E\� FRROLQJ� WKH�DPELHQW�DLU�EHIRUH�LWV�LQSXW�LQ�WKH�WXUELQH�ZKHQ�LW�QHHGV�WR�EH��$FFRUGLQJ� WR� WKH�SRZHU� WKDW�PXVW� WR�EH�VXSSOLHG�E\�WKH�WXUELQH��LQOHW�DLU�WHPSHUDWXUH�FDQ�EH�FRQWUROOHG�E\�DFWXDWLQJ�WKH�PL[LQJ�WKUHH�ZD\V�YDOYH��)LJXUH�����7KXV�WKH�VWRUDJH�WDQN�LV�SDUWO\�E\�SDVVHG�WR�FRQWURO�WKH�JO\FRO�ZDWHU� WHPSHUDWXUH�DW� WKH� LQOHW�RI� WKH�H[FKDQJHU� �LQ�DQ\�FDVH�WKH�WHPSHUDWXUH�LV�OLPLWHG�WR���&�LQ�RUGHU�WR�DYRLG�IURVW� IRUPDWLRQ� RYHU� WKH� ILQV� RI� WKH� H[FKDQJHU��� 7KH�IOXLG�IORZ�UDWH�LQ�WKH�H[FKDQJHU�UHPDLQV�FRQVWDQW�ZKLOH�WKH�RQH�WKURXJK�WKH�WDQN�YDULHV�DFFRUGLQJ�WR�WKH�HOHFWULF�UHTXLUHPHQW�DQG�WKH�RXWVLGH�WHPSHUDWXUH��� 6800$5<� 2)� 35(9,286� :25.�$%287�5()5,*(5$7,21�6725$*(���� 3UHVHQWDWLRQ7KH� DGYDQWDJHV� RI� WKH� VWRUDJH� SURFHVV� XVHG� KHUH� DUH�QXPHURXV� DQG� REYLRXV� >�@�� 7KH� GLVDGYDQWDJHV� UHVXOW�

IURP�WKH�VXSHUFRROLQJ�SKHQRPHQRQ��,W�LV�ZHOO�VWDWH�WKDW�3&0� GRHV� QRW� FU\VWDOOLVH� DW� WKH� PHOWLQJ� SRLQW� �VROLG�OLTXLG� HTXLOLEULXP�� EXW� DW� D� ORZHU� WHPSHUDWXUH�� 7KLV�SKHQRPHQRQ� LQFUHDVHV� WKH� FRVW� RI� RSHUDWLRQ� RU�LQYHVWPHQW�� 7KH� ILUVW� ZRUN� KDV� DQDO\VHG� WKH�VXSHUFRROLQJ�RI�WKH�PDWHULDO�>���@�ZKLOH�WU\LQJ�WR�UHGXFH�LW� E\� WKH� DGGLWLRQ� RI� QXFOHDWLQJ� FDWDO\VWV� DQG� E\�TXDQWLI\LQJ� LWV� LQIOXHQFH� RQ� WKH� SURFHVV� RSHUDWLRQ��7KH�H[SHULPHQWDO�LQVWDOODWLRQ��LQFOXGLQJ�D�F\OLQGULFDO�WDQN�RI�UHGXFHG� VL]H� ���P� FRQWDLQLQJ� ����� QRGXOHV�>�@��PDGH�SRVVLEOH�WKH�WKRURXJK�NQRZOHGJH�RI�WKH�RSHUDWLRQ�RI�WKLV�W\SH� RI� VWRUDJH� SURFHVV�� 7KH� LQIOXHQFH� RI� YDULRXV�SDUDPHWHUV� >���@� LV� VKRZQ�� $� QXPHULFDO� VLPXODWLRQ� RI�WKH� SURFHVV� KDV� EHHQ� GHYHORSHG� DQG� SURYHG� IURP� WKH�PHDVXUHPHQWV�PDGH�RQ�WKH�H[SHULPHQWDO�VHW�XS���� 0RGHOOLQJ7KH� QXPHULFDO� VLPXODWLRQV�� SUHVHQWHG� LQ� VHYHUDO�SUHYLRXV� SDSHUV� >���@�� FRQVLGHU� WKH� DVSHFWV� RI� ERWK� WKH�VXUURXQGLQJ� KHDW� WUDQVIHU� IOXLG� DQG� WKH� SKDVH� FKDQJH�PDWHULDO� SDFNHG� LQVLGH� WKH� QRGXOHV� LQ� WKH� FKDUJH�PRGH�DV� ZHOO� DV� LQ� WKH� GLVFKDUJH� PRGH�� 7KH� FKLOOHG� IOXLG� LV�IORZLQJ� YHUWLFDOO\� UHVSHFWLQJ� WKH� QDWXUDO� VWUDWLILFDWLRQ�GXH�WR�WKH�GHQVLW\�RI�WKH�FRRODQW��
�������0RGHOOLQJ�WKH�FKDUJHPRGH7KH� WDQN� LV� GLYLGHG� LQWR� VHYHUDO� PHVKHV� FRQWDLQLQJ� 1�QRGXOHV��$SSO\LQJ�WKH�ODZV�RI�FRQVHUYDWLRQ�RI�PDVV�DQG�HQHUJ\�WR�HDFK�OD\HU�\LHOGV��� ¦ � )��U U 1

�L L�PPF3IF3I �77�TFGWG79F ���
ZKHUH ���77�7 �PPF �� LV�WKH�DYHUDJH�WHPSHUDWXUH�RI�WKH� KHDW� WUDQVIHU� IOXLG� RI� WKH� OD\HU� � P7 DQG� �P7 � DUH�UHVSHFWLYHO\� WKH� LQOHW� DQG� WKH� RXWOHW� WHPSHUDWXUH� RI� WKH�OD\HU��DQG� L) LV�WKH�IOX[�H[FKDQJHG�E\�WKH�QRGXOH�L�(YHQ� ZKHQ� WKH� KHDW� WUDQVIHU� IOXLG� WHPSHUDWXUH� LV�FRQVLGHUHG�XQLIRUP�LQ�HDFK�OD\HU��DOO�WKH�QRGXOHV�RI�HDFK�OD\HU� GR� QRW� VLPXOWDQHRXVO\� SDVV� WKURXJK� WKH� SKDVH�FKDQJH� DW� WKH� PHOWLQJ� WHPSHUDWXUH� 70 EHFDXVH� RI� WKH�VXSHUFRROLQJ� DQG� WKH� HUUDWLF� FKDUDFWHU� RI� WKH�FU\VWDOOLVDWLRQ�� 7KH� QRGXOHV� FDQ� EH� LQ� GLIIHUHQW� VWDWHV��QRQ�FU\VWDOOLVHG�� HQWLUHO\� FU\VWDOOLVHG� RU� SDUWO\�FU\VWDOOLVHG�� DFFRUGLQJ� WR� WKHLU� RZQ� YDOXH� RI� WKH�EHJLQQLQJ�RI�WKH�FU\VWDOOLVDWLRQ�$SSO\LQJ� WKH� QXFOHDWLRQ� ODZV� >�@�� WKH� QXPEHU� RI� QHZ�FU\VWDOOLVDWLRQV� DQG� WKH� FRUUHVSRQGLQJ� IOX[HV� FDQ� EH�FDOFXODWHG�DW�HDFK�WLPH�W�7KH�TXDVLVWDWLRQDU\�DSSUR[LPDWLRQ�>�@� LV�DSSOLHG� WR� WKH�GHWHUPLQDWLRQ�RI� L) GXULQJ�FU\VWDOOLVDWLRQ�&RQVLGHU� D� QRGXOH� RI� LQQHU� UDGLXV� LU ��8QLIRUP�FRROLQJ�RI� LWV� VXUIDFH� ZLOO� UHVXOW� LQ� D� VSKHULFDOO\� V\PPHWULF�FU\VWDOOLVDWLRQ�IURQW�� �W�UU V WKH� LQQHU� UDGLXV� RI� VROLG�3&0�� SURSDJDWLQJ� LQZDUGV� IURP� LUU  ZLWK� OLTXLG� DW�
07 IRU� �W�UU� Vdd DQG� VROLG� IRU� LV UU�W�U dd ��$VVXPLQJ�FRQVWDQW�WKHUPDO�SURSHUWLHV�LQ�HDFK�SKDVH��WKH�VWHDG\�VWDWH�VROXWLRQ�RI� WKH�KHDW�FRQGXFWLRQ�LQ�WKH�VROLG�KDV�WKH�IRUP��T LV�WKH�WHPSHUDWXUH�RI�WKH�VROLG�3&0��
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7KH� GHWHUPLQDWLRQ� RI� L) EHIRUH� FU\VWDOOLVDWLRQ� VWDUWV�DQG� DIWHU� FU\VWDOOLVDWLRQ� LV� ILQLVKHG� LV� GRQH� FRQVLGHULQJ�WKH�XQLIRUP�3&0�WHPSHUDWXUH�DQG�LW�LV�SRVVLEOH�WR�ZULWH�WKDW�WKH�LQWHUQDO�HQHUJ\�YDULDWLRQ�LQ�WKH�3&0�LV�HTXDO�WR�WKH�IOX[�WKDW�OHDYHV�WKH�QRGXOH�7KH�KHDW�WUDQVIHU�FRHIILFLHQW�EHWZHHQ�WKH�QRGXOH�DQG�WKH�IOXLG�LV�GHWHUPLQHG�E\�D�FRUUHODWLRQ�W\SH� 3U��5H�I1X  DQG�VR�DUH�GHSHQGLQJ�RQ� WKH� IORZ�UDWH�DQG�RQ� WKH� IOXLG�WHPSHUDWXUH�
�������0RGHOOLQJ�WKH�GLVFKDUJH�PRGH6XSHUFRROLQJ�RFFXUV�RQO\�XSRQ�FU\VWDOOLVDWLRQ�EXW�QHYHU�XSRQ� PHOWLQJ�� 6R�� DOO� WKH� QRGXOHV� IURP� HDFK� OD\HU�VLPXOWDQHRXVO\� SDVV� WKURXJK� WKH� SKDVH� FKDQJH� DW� WKH�PHOWLQJ�WHPSHUDWXUH� 07 � (TXDWLRQ���EHFRPHV��

L�PPF3IF3I 1�77�TFGWG79F )��U U � ���$FFRUGLQJ� WR�D�VLPSOLI\LQJ�DVVXPSWLRQ�PHOWLQJ�IURQW� LV�FRQVLGHUHG� WR� EH� FRQFHQWULF� DQG� HTXDWLRQV� IRU� L) DUH�WKH� VDPH� WKDQ� IRU� FU\VWDOOLVDWLRQ�� 'XULQJ� WKH� PHOWLQJ�SURFHVV�� KHDW� WUDQVIHU� LV� XQGHUJRLQJ� XSRQ� QDWXUDO�FRQYHFWLRQ� DQG� FRQGXFWLRQ�� 2QO\� KHDW� FRQGXFWLRQ�HTXDWLRQ� LV� NHSW� LQWR� FRQVLGHUDWLRQ� EXW� DQ� DSSDUHQW�WKHUPDO� FRQGXFWLYLW\� >�@� LV� XVHG� LQ� RUGHU� WR� WDNH� LQWR�DFFRXQW�WKH�QDWXUDO�FRQYHFWLRQ���������9DOLGDWLRQ�RI�WKH�PRGHO7KH�DFFXUDF\�RI� WKH�PRGHO�KDV�DOUHDG\�EHHQ�FRQILUPHG�>���@� E\� FRPSDULVRQ� EHWZHHQ� WKH� H[SHULPHQWDO� UHVXOWV�DQG� WKH� UHVXOWV� JLYHQ� E\� WKH� QXPHULFDO� VLPXODWLRQ� IRU�FRQWUROOHG� FRQGLWLRQV� RI� IORZ� UDWH� DQG� RI� LQOHW�WHPSHUDWXUH� FRQFHUQLQJ� WKH� FKDUJH� PRGH� DQG� WKH�GLVFKDUJH�PRGH�)RU�DFWXDO�V\VWHPV�� WKH�LQOHW� WHPSHUDWXUH�RI� WKH� IOXLG�LQ�WKH� WDQN� LV� QRW� FRQWUROOHG� EXW� GHSHQGV� RQ� WKH�UHIULJHUDWLQJ� FDSDFLW\� XSRQ� WKH� FKDUJH� PRGH� DQG�GHSHQGV� RQ� WKH� XVHIXO� UHIULJHUDWLQJ� FDSDFLW\� XSRQ� WKH�GLVFKDUJH� PRGH�� )XUWKHUPRUH� WKH� IORZ� UDWH� FDQ� YDU\��7KH� VLPXODWLRQ� RI� DQ� DLU� FRQGLWLRQLQJ� SODQW�� ZKRVH�UHVXOWV�KDYH�EHHQ�DOUHDG\�SUHVHQWHG�LQ�D�SUHYLRXV�SDSHU�>�@��KDV�DOVR�JLYHQ�JRRG�UHVXOWV���� '(6,*1� $1'� 02'(//,1*� 7+(�',))(5(17� &20321(176� 2)� 7+(�3/$17����� 7KH�WXUELQH

7KH� VHOHFWHG� WXUELQH� LV� D� ODQG� WXUER�DOWHUQDWRU� XVHG� IRU�&RPELQHG�+HDW� DQG� 3RZHU� JHQHUDWLRQ�� ,W� FDQ� UXQ�ZLWK�RLO�RU�QDWXUDO�JDV��ODVW�RQH�LV�UHWDLQHG�IRU�D�KLJKHU�RXWSXW�RI� WKH�PDFKLQH�� 7KH�PHFKDQLFDO� SRZHU� LV� RI� ����� N:�ZLWK� DQ� DPELHQW� DLU� WHPSHUDWXUH� RI� ���&� DQG� SRZHU�GURS�LV���N:�ZKHQ�WKH�WHPSHUDWXUH�RI�WKH�DLU�LQFUHDVHV���&�� 6R�� ZLWK� ���&�� WKH� SRZHU� LV� RQO\� ���� N:��LQYROYLQJ��FRPSDUHG� WR� WKH�VWDQGDUG�FRQGLWLRQV� ����&���D�IDOO�RI�����N:�WKDW�LV�WR�VD\�����RI�WKH�FDSDFLW\��7KH�HOHFWULF� RXWSXW� LV� HTXDO� �WDNLQJ� LQWR� DFFRXQW� WKH�HIILFLHQF\�RI� WKH�DOWHUQDWRU�� WR������RI� WKH�PHFKDQLFDO�SRZHU����� 7KH�H[FKDQJHU7KH� H[FKDQJHU� LQFRUSRUDWHV� FRROLQJ� FRLOV� �FRROLQJ�EDWWHU\��� &RROLQJ� FRLOV� KDYH� FRSSHU� WXEHV� DQG�FRQWLQXRXV�DOXPLQLXP�ILQV��,WV�FKDUDFWHULVWLFV�DUH�UHODWHG�WR�WKH�VL]H�RI�WKH�WXUER�DOWHUQDWRU��,W�LV�GHVLJQHG��WR�FRRO��IURP����&�WR����&����NJ�V�DLU��PD[LPXP�PDVV�IORZ�UDWH�LQ� WKH� WXUELQH�� ZLWK� D� UHODWLYH� KXPLGLW\� RI� ��� �� E\�PHDQV� RI� JO\FRO�ZDWHU�ZKRVH� WHPSHUDWXUH� YDULHV� DORQJ�WKH� H[FKDQJHU� IURP� ��&� WR� ��&�� 7KH� YDOXH� ���&� LV�VHOHFWHG� IRU� DLU� WHPSHUDWXUH� EHFDXVH� LW� FRUUHVSRQGV� WR�WKH� VWDQGDUG� FRQGLWLRQV� RI� WXUELQH� RSHUDWLRQ�� 7KH� DLU�SUHVVXUH� GURS� FDXVHG�E\� WKH� GHYLFH�PXVW� EH� OLPLWHG� VR�WKDW� WKH� WXUELQH� PHFKDQLFDO� SRZHU� VKRXOG� QRW EH�UHGXFHG��7KH�VHOHFWHG�H[FKDQJHU�ZKRVH�SUHVVXUH�GURS�LV�����3D��RQO\�LQGXFHV�D�PHFKDQLFDO�SRZHU�GURS�RI��������7KH�DLU�DQG�WKH�FRRODQW�DUH�DUUDQJHG�LQ�FRXQWHUIORZ��7KH�FRPSDQ\� ZKLFK� GHVLJQV� DQG� PDQXIDFWXUHV� WKH�H[FKDQJHU� GRHV� QRW� JLYH� XV� DFFHVV� WR� WKH� FRGH� RI�VLPXODWLRQ�RI�WKH�FRLOV��2Q�WKH�RWKHU�KDQG�LW�HQDEOHG�XV�WR�PDNH�XVH�RI�WKHLU�VHOHFWLRQ�DLG�VRIWZDUH��7KH�VRIWZDUH�GHWHUPLQHV�WKH�VWDWH�RI�WKH�WZR�IOXLGV�RQ�WKH�RXWOHW�VLGH�RI�WKH�H[FKDQJHU�VLQFH�WKH�VWDWH�DQG�WKH�IORZ�UDWH�RI�WKH�WZR�IOXLGV�DW�WKH�LQOHW�DUH�GHILQHG��)URP�VRIWZDUH�UHVXOWV�D� VLPSOLILHG�PRGHO� KDV� EHHQ� HVWDEOLVKHG�ZKLFK�SHUPLWV�XV� WR� FDOFXODWH� WKH� UHTXLUHG� WRWDO� KHDW� FDSDFLW\� RI� WKH�EDWWHU\��+HDW�IOX[HV�DUH�WKHQ�LQWURGXFHG�LQWR�WKH�JHQHUDO�PRGHOOLQJ�RI�WKH�LQVWDOODWLRQ�,W�LV�QHFHVVDU\�WR�GLVWLQJXLVK�WKH�ZHW�PRGH�ZLWK�YDSRXU�FRQGHQVDWLRQ� RQ� WKH� H[FKDQJH� VXUIDFH� IURP� WKH� GU\�PRGH�>�@��7KH�H[FKDQJHG�IOX[�LQ�GU\�PRGH�LV�JLYHQ�E\���P/7863 ' ZLWK� 8� WKH� RYHUDOO� KHDW� WUDQVIHU�FRHIILFLHQW�� 6� WKH� WRWDO� H[WHUQDO� VXUIDFH� DQG� P/7' WKH�ORJ�PHDQ�WHPSHUDWXUH�GLIIHUHQFH�EHWZHHQ�WKH�WZR�IOXLGV��7KH� KHDW� IORZ� H[FKDQJHG� EHWZHHQ� WKH� FRRODQW� DQG� WKH�ZHW� DLU� GXULQJ� WKH� YDSRXU� FRQGHQVDWLRQ� FDQ� EH�FDOFXODWHG� E\� �� P/+.63 ' ZLWK�.� WKH� WRWDO� HQWKDOS\�H[FKDQJH� FRHIILFLHQW� DQG� P/+' WKH� ORJ� PHDQ�GLIIHUHQFH� LQ� HQWKDOS\� EHWZHHQ� DLUVWUHDP� DQG� VXUIDFH�GHILQHG� DV� IROORZV� ZLWK� WKH� DVVXPSWLRQ� WKDW� WKH�VDWXUDWHG�DLU� WHPSHUDWXUH�RQ�WKH�H[WHUQDO�EDWWHU\�ZDOO� LV�VLPLODU�WR�WKH�LQWHUQDO�IOXLG�WHPSHUDWXUH ��� � � �
¸̧¹·¨̈©§ ��
��� '

IHDV IVDH
IHDVIVDHP/ ++ ++OQ +++++ ���

)URP�WKH�VLPXODWLRQ�UHVXOWV�JLYHQ�E\�WKH�PDQXIDFWXUHU¶V�VRIWZDUH��ZH� FDQ�� WKDQNV� WR� WKH� KHDW� SRZHU� FDOFXODWLRQ�UHODWLRQV� SUHVHQWHG� DERYH�� GHWHUPLQH� WKH� YDOXH� RI� WKH�
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FRHIILFLHQW� .� LQ� ZHW� PRGH� DQG� WKH� YDOXH� RI� WKH�FRHIILFLHQW�8�LQ�GU\�PRGH�7KHVH�FRHIILFLHQWV�RQO\�SUDFWLFDOO\�GHSHQG�RQ�WKH�JO\FRO�ZDWHU�IORZ�UDWH�DQG�WKH�DLU�IORZ�UDWH�LQWR�WKH�H[FKDQJHU��:H�KDYH�HVWDEOLVKHG�D�FRUUHODWLRQ�JLYLQJ�WKH�YDOXHV�RI�.�DQG� RI� 8� RQO\� GHSHQGLQJ� RQ� WKH� IORZ� UDWHV�� 7KH�HIIHFWLYHQHVV� � 1XPEHU� RI� 7UDQVIHU� 8QLWV� �178��PHWKRG� HQDEOHV� XV� WR� FDOFXODWH� WKH� H[FKDQJHG� KHDW�WUDQVIHU� UDWH�E\�NQRZLQJ�RQO\� WKH�FKDUDFWHULVWLFV�RI� WKH�IOXLGV� �DLU� DQG�JO\FRO�ZDWHU�� DW� WKH� LQOHW� RI� WKH� EDWWHU\���77�FT(3 IHDH3DLUDLU � GU\� PRGH�++�T(3 IHDHDLU � ZHW�PRGH�7KH� HIIHFWLYHQHVV� (� LV� D� IXQFWLRQ� RI� WKH� IOXLG� IORZLQJ�PRGH��RI�WKH�KHDW�FDSDFLW\�UDWLR� 3II 3DLUDLUFT FT5  DQG�RI�WKH�
178� QXPEHU� ZLWK� �� DLUT.6178  IRU� WKH� ZHW� PRGH� RU�

DLUDLU&ST 86178  IRU�WKH�GU\�PRGH�
$OWKRXJK�WKH�JHRPHWU\�RI�WKH�H[FKDQJHU�LV�FRPSOH[��WKH�VHOHFWHG�UHODWLRQ�RI�WKH�HIIHFWLYHQHVV��YDOLG�IRU�D�FRXQWHU�IORZ� H[FKDQJHU�� JLYHV� YHU\� JRRG� UHVXOWV�� 7KH� KHDW�WUDQVIHU� UDWH� YDOXH� PDNHV� LW� SRVVLEOH� WR� GHWHUPLQH� WKH�RXWOHW� WHPSHUDWXUHV� RI� WKH� IOXLGV�� HLWKHU� GLUHFWO\� IRU� WKH�FRRODQW�� RU� YLD� WKH� KXPLG� DLU� HQWKDOS\� IRU� WKH� DLU� ���77�FT3 IHIV3II � RU� �++�T3 DHDVDLU � ����� 5HIULJHUDWLQJ�PDFKLQH7KH�UHIULJHUDWLQJ�PDFKLQH�ZKLFK�FRQVXPHV�D�SDUW�RI�WKH�HOHFWULF�RXWSXW�VXSSOLHG�E\�WKH�WXUELQH�LV�GLPHQVLRQHG�WR�FKDUJH� WKH� WDQN� VWRUDJH� GXULQJ� WKH� KRXUV� RI� HOHFWULF�RYHUSURGXFWLRQ� L�H�� GXULQJ� WKH� QLJKW� IRU� RXU� FDVH�� 7KH�FDSDFLW\� LV� FRQVLGHUHG� WR� EH� VXIILFLHQW� LI� VWRUDJH� LV�FRPSOHWH�� WKDW� LV� WR�VD\�� LQ�SUDFWLFH��ZKHQ�JO\FRO�ZDWHU�FRPHV�RXW� WKH�WDQN�ZLWK� �����&��7KH�DYDLODEOH�GXUDWLRQ�IRU� WKH� FKDUJH�PRGH� LV� DERXW� �� KRXUV�� 7R� VLPXODWH� WKH�UHIULJHUDWLQJ� PDFKLQH� FKDUDFWHULVWLFV�� VXSSRVHG�FRPSUHVVLRQ� W\SH�� WKHLU� YDULDWLRQ� DFFRUGLQJ� WR� WKH�RSHUDWLQJ� FRQGLWLRQV� DUH� WDNHQ� LQWR� DFFRXQW�� 7KH�WHPSHUDWXUH�RI�FRQGHQVDWLRQ�LV�VXSSRVHG�WR�EH�FRQVWDQW��7KH�WHPSHUDWXUH�RI�HYDSRUDWLRQ�GHFUHDVHV�DV�WKH�FKDUJH�PRGH�SURFHHGV��LQYROYLQJ�D�SHUIRUPDQFHV�GURS�ZKLFK�LV�VLPXODWHG� E\� UHODWLRQV� VXJJHVWHG� E\� D� UHIULJHUDWLQJ�PDFKLQHV�PDQXIDFWXUHU��)RU�D�JO\FRO�ZDWHU� WHPSHUDWXUH�RI���&�DQG�DQ�DPELHQW�WHPSHUDWXUH�RI����&��WKH�UHDOLVWLF�HIILFLHQF\��L�H��WKH�UDWLR�RI�WKH�UHIULJHUDWLQJ�SRZHU�WR�WKH�HOHFWULF�SRZHU�LQSXW��ZDV�HVWLPDWHG�WR������� &+2,&(� 2)� 7+(� 3$5$0(7(56�$1'�5(68/76���� &OLPDWH6LPXODWLRQ�LV�WHVWHG�RQ�RQH�VWDQGDUG�GD\��KRW�DQG�ZHW�LQ�1HZ�'HOKL� LQ� $XJXVW� �VHH� )LJXUH� ��� GXULQJ� ZKLFK� WKH�WHPSHUDWXUH� YDULHV� IURP����&� WR� ���&�DQG� WKH� UHODWLYH�KXPLGLW\� IURP� ����� WR� ������ ,W� VKRXOG� EH� QRWHG� WKDW�RQO\� WKH� KLJK� WHPSHUDWXUH� LV� SHQDOLVLQJ� IRU� WKH� WXUELQH�VLQFH� LW� LV� ZHOO� NQRZQ� WKDW� PRLVWXUH� GRHV� QRW� KDYH� DQ�LQIOXHQFH�RQ�WKH�FDSDFLWLHV�RI�D�JDV�WXUELQH��2Q�WKH�RWKHU�

KDQG� WKH�KRW� DQG�ZHW�DLU�ZLOO�EH�PRUH�GLIILFXOW� WR�FRRO�DQG� WKLV� FKRLFH�ZLOO�PDNH� LW� SRVVLEOH� WR� GLPHQVLRQ� WKH�FRROLQJ�V\VWHP�IRU�WKH�PRVW�FRQVWUDLQLQJ�FDVH������+LVWRJUDP�RI�WKH�HOHFWULF�ORDG7KH� HOHFWULF� SURGXFWLRQ� RI� WKH� WXUELQH� PXVW� PHHW� WKH�HOHFWULF�UHTXLUHPHQW�RI�WKH�SODQW��)RU�WKH�WHVWHG�FDVH�ZH�FRQVLGHU� D� WUDGLWLRQDO� W\SH� RI� HOHFWULF� ORDG� �VHH� )LJXUH����� FRUUHVSRQGLQJ� WR� D� GLXUQDO� DFWLYLW\� RI� ZKLFK� WKH�PD[LPXP�������N:�� LV�SURYLGHG�E\� WKH� WXUELQH� IRU�DQ�RXWVLGH� WHPSHUDWXUH� RI� ���&��2Q�)LJXUH� �� WKH� UHTXLUHG�SRZHU�DQG�WKH�VHOHFWHG�WXUELQH�SRZHU�DUH�VXSHULPSRVHG��6R�ZH�FDQ�VHH�WKDW��HOHFWULF�WXUELQH�RXWSXW�ZKLFK�YDULHV�DFFRUGLQJ� WR� WKH� DPELHQW� WHPSHUDWXUH� LV� LQVXIILFLHQW�GXULQJ�WKH KRW�KRXUV�RI�WKH�GD\��
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� � � �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � � � � � � �ORFDO�WLPH

(OHFW
ULF�RX

WSXW��
N:�

7XUELQH�HOHFWULF�RXWSXW5HTXLUHG�HOHFWULF�RXWSXW

)LJXUH�����&RPSDULVRQ�EHWZHHQ�WKH�HOHFWULF�RXWSXW� UHTXLUHG� DQG� WKH� HOHFWULF� FDSDFLW\�SURYLGHG�E\�WKH�WXUELQH�ZLWKRXW�FRROLQJ��
���� 5HVXOWV�)LJXUH���SUHVHQWV��YHUVXV�WLPH��WKH�FRPSDULVRQ�EHWZHHQ�WKH� UHTXLUHG� SRZHU� DQG� WKH� WXUELQH� SRZHU�� 7KH� ODWWHU�GHSHQGV� RQ� WKH� DLU� FRROLQJ� � DQG� LV� UHSUHVHQWHG� RQ� WKLV�ILJXUH�IRU�WKUHH�VL]HV�RI�VWRUDJH�WDQN�������P��������P��������P����7KHVH�FXUYHV�PXVW�EH�DQDO\VHG�E\�WDNLQJ�LQWR�DFFRXQW� WKH� WXUELQH� SRZHU� ZLWKRXW� LQOHW� DLU� FRROLQJ��LQGLFDWHG� RQ� )LJXUH� ��� 7KH� VLPXODWLRQ� VWDUWV� RQ� �K����7KH� VWRUDJH� WDQN� LV� VXSSRVHG� FRPSOHWHO\� FKDUJHG�� 7KH�UHIULJHUDWLQJ�PDFKLQH�LV�RII�DQG�RQO\�VWRUDJH�LV�UHTXLUHG�IRU� WKH� LQOHW� DLU� FRROLQJ�� )URP� �K��� WKH� DPELHQW�FRQGLWLRQV�DUH�VXFK�DV�WKH�WXUELQH�DORQH�FDQQRW�PHHW�WKH�UHTXLUHG� SRZHU�� $Q� LQOHW� DLU� FRROLQJ� LV� QHFHVVDU\� DQG�XQWLO� ��K��� WKH� WKUHH� VL]HV� RI� WDQN�PDNH� LW� SRVVLEOH� WR�VROYH�WKH�SUREOHP��)URP�WKLV�GDWH�RQO\�WKH�WDQN�RI������P� YROXPH� SURYLGHV� D� VXIILFLHQW� FRROLQJ� LQ� RUGHU� WR�HQDEOH� D� FRUUHFW RSHUDWLRQ� RI� WKH� SODQW�� 7KLV� YROXPH�FRUUHVSRQGV� WR� D� F\OLQGULFDO� WDQN� ���� P� GLDPHWHU� DQG������P�KLJK�$W�WKH�HQG�RI�WKH�GD\��HOHFWULF�UHTXLUHPHQW�LV�GHFUHDVLQJ�EXW� LW� LV� QHFHVVDU\� WR� DGG� WKH� UHIULJHUDWLQJ� PDFKLQH�FRQVXPSWLRQ�IRU�VWRUDJH�FKDUJLQJ��7KLV�RQH FDQ�VWDUW�XS�RQO\� LI� WKH� DYDLODEOH� SRZHU� LV� VXIILFLHQW� L�H�� LI� WKH�GLIIHUHQFH� EHWZHHQ� WKH� SRZHU� SURYLGHG� E\� WKH� WXUELQH�DQG� WKH� UHTXLUHG� SRZHU� LV� HTXDO� WR� WKH� UHIULJHUDWLQJ�PDFKLQH� HOHFWULF� FRQVXPSWLRQ�� $URXQG� ��K��� WKH�UHIULJHUDWLQJ� XQLW� VWDUWV�� 7KUHH� GLIIHUHQW� FXUYHV�DFFRUGLQJ� WR� WKH� WDQN� VL]H� DUH� REYLRXV� DJDLQ�� 7KH�
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KLJKHVW� UHTXLUHG� SRZHU� QDWXUDOO\� FRUUHVSRQGV� WR� WKH�ODUJHVW�YROXPH�VLQFH�WKH�DYDLODEOH�GXUDWLRQ�IRU�VWRUDJH�LV�WKH�VDPH�RQH�LQ�DQ\�FDVH��7KH�HOHFWULF�RXWSXW�FRQVXPHG�E\�WKH�UHIULJHUDWLQJ�PDFKLQH�DUH��IRU�HDFK�FDVH�DQG�IRU�D�JO\FRO�ZDWHU� WHPSHUDWXUH�RI���&������N:� IRU������P�������N:�IRU������P�������N:�IRU������P���
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� � � �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � � � � � � �ORFDO�WLPH

(OHFW
ULF�RX

WSXW��
N:�

WDQN������P�WDQN������P�WDQN������P�

5HTXLUHG�HOHFWULFRXWSXW

)LJXUH� �� �� &RPSDULVRQ� EHWZHHQ� HOHFWULF�FDSDFLW\� SURYLGHG� E\� WKH� WXUELQH� IRU� ��GLIIHUHQW�VL]HV�RI�WDQN�DQG�WKH�HOHFWULF�ORDG�
)LJXUH� �� DOORZV�� WKDQNV� WR� WKH� UHSUHVHQWDWLRQ� RI� WKH�YDULDWLRQV�RI�VRPH�WHPSHUDWXUHV��WR�NQRZ�WKH�VWDWH�RI�WKH�VWRUDJH� WDQN�DOO� DORQJ� WKH�GD\��2QO\� UHVXOWV� FRQFHUQLQJ�WKH� WDQN� RI� ����� P� YROXPH� DUH� UHSUHVHQWHG�� 7KH�WHPSHUDWXUHV�RI� DPELHQW� DLU� DQG�RI� LQOHW� DLU� WXUELQH�DUH�FRPSDUHG��$W��K���WKH�DLU�LV�FRROHG�IURP����&�WR����&�WR� PDNH� LW� SRVVLEOH� IRU� WKH� WXUELQH� WR� SURYLGH� WKH�UHTXLUHG� SRZHU�� $W� ��K��� FRROLQJ� LV� QRW� QHHGHG� DQ\�PRUH�DQG�WKH�WZR�WHPSHUDWXUHV�DUH�LGHQWLFDO��
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� � � �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � � � � � � �ORFDO�WLPH

7HPS
HUDWX

UH���&
�

LQOHW�WDQNRXWOHW�WDQNDPELHQW�DLULQOHW�DLU�WXUELQH

)LJXUH�����9DULDWLRQ��YHUVXV�WLPH��RI�WKH�DPELHQW�WHPSHUDWXUH��WKH�LQOHW�DLU�WHPSHUDWXUH�RI�WKH�WXUELQH�DQG�WKH�ZDWHU�JO\FRO�WHPSHUDWXUHV�DW�WKH�LQOHW�DQG�DW�WKH�RXWOHW�VLGHV�RI�WKH�WDQN�
7KH�FKDQJH�RI�JO\FRO�ZDWHU�WHPSHUDWXUHV�DW�WKH�LQOHW�DQG�DW�WKH�RXWOHW�RI�WKH�WDQN�PDNHV�LW�SRVVLEOH�WR�GLVWLQJXLVK�WKH� FKDUJH�PRGH� IURP� WKH� GLVFKDUJH�PRGH��$V� ORQJ� DV�FRROLQJ�LV�QHHGHG��L�H��XQWLO���K��WKH�LQOHW�WHPSHUDWXUH�RI�WKH� WDQN� LV� WKH� VDPH� RQH� DV� WKDW� ZKLFK� FRPHV� RXW� WKH�H[FKDQJHU�� 7KH� VHOHFWHG� H[FKDQJHU� KDV� D� JRRG�HIILFLHQF\� DQG� WKH� WZR� RXWOHW� WHPSHUDWXUHV� �DLU� DQG�JO\FRO�ZDWHU��DUH�SUDFWLFDOO\�LGHQWLFDO��,W�LV�WKH�GLVFKDUJH�PRGH� VWDUWLQJ� IURP� D� WDQN� LQLWLDOO\� ZLWK� ����&�� 7KH�

GLVWLQFW� SODWHDX� DW� ��&� IRU� WKH� RXWOHW� WHPSHUDWXUH� LV�FRUUHVSRQGLQJ� WR� WKH� 3&0� PHOWLQJ� SRLQW�� 7KH� VHFRQG�VLJQLILFDQW�SKDVH�RI�UHTXLUHG�SRZHU��IURP���K�WR���K��LV�VXSSOLHG�� WKDQNV� WR�D�PRUH�VLJQLILFDQW� IORZ�LQ� WKH� WDQN��E\� DFWXDWLQJ� WKH�PL[LQJ� WKUHH�ZD\V�� &RQVHTXHQWO\�� IRU�WKH� WDQN� RXWOHW� WHPSHUDWXUH� LQFUHDVHV� DQG� WHQGV� WR� WKH�LQOHW�WHPSHUDWXUH��WKDW�LV�WKH�HQG�RI�WKH�GLVFKDUJH�PRGH��:KHQ� FRROLQJ� LV� QRW� QHHGHG� DQ\� PRUH� DQG� ZKHQ� WKH�UHIULJHUDWLQJ�PDFKLQH�FDQQRW�VWDUW�\HW��EHWZHHQ���K�DQG���K�����WKHUH�LV�QR�IORZ�LQ�WKH�WDQN�DQG�WKH�WHPSHUDWXUHV�LQWR�WKH�WDQN�UHPDLQ�VWDWLRQDU\��7KH� FKDUJH� PRGH� VWDUWV� DW� ��K��� DQG� WKH� IORZ� LQ� WKH�WDQN� LV� UHYHUVHG�� 7KH� FROGHVW� WHPSHUDWXUH� LV� QRZ� WKH�LQOHW� WHPSHUDWXUH� IRU� WKH� WDQN�� 7KH� REVHUYDWLRQ� RI� WKH�RXWOHW� WHPSHUDWXUH KLJKOLJKWV� WKH� VXSHUFRROLQJ�SKHQRPHQRQ�� 2QH� FDQ� QRWLFH�� LQGHHG�� WKDW� WKH�WHPSHUDWXUH� SODWHDX� ZKLFK� FRUUHVSRQGV� WR� WKH� 3&0�FU\VWDOOLVDWLRQ� RFFXUV� DW� D� WHPSHUDWXUH� ORZHU� WKDQ� ��&�ZKLOH� WKH� PHOWLQJ� VWDJH� LV� VWULFWO\� ORFDWHG� DW� ��&�� 7KH�RXWOHW�WHPSHUDWXUH�GURS�DIWHU�WKH�SODWHDX�LQGLFDWHV�WKDW�LW�LV� WKH� HQG� RI� WKH� SKDVH� FKDQJH��:KHQ� WKH� WHPSHUDWXUH�UHDFKHV� ����&� WKH� WDQN� � LV� HVWLPDWHG� WR� EH� HQWLUHO\�FKDUJHG����&21&/86,217KH� DVVRFLDWLRQ� RI� D� UHIULJHUDWLRQ� VWRUDJH� LQ� RUGHU� WR�FDUU\� RXW� WKH� LQOHW� DLU� FRROLQJ� HQDEOHV� WKH� GHVLJQHU� WR�VHOHFW�D� ORZHU�FDSDFLW\�WXUELQH��7KH�EHQHILW� LV� OLQNHG�WR�WKH�LQYHVWPHQW�RI�D�UHIULJHUDWLQJ�PDFKLQH�DQG�D�VWRUDJH�V\VWHP�� 0RUHRYHU�� WKH� QXPEHU� RI� KRXUV� SHU� GD\� WKDW�LQOHW� DLU� FRROLQJ� LV� UHTXLUHG� WHQGV� WR� JUHDWO\� LQIOXHQFH�WKH� IHDVLELOLW\� RI� WKHUPDO� VWRUDJH� V\VWHPV�� $OVR� WKH�JUHDWHU� WKH�GLIIHUHQFH�RI�FRVW�EHWZHHQ�RQ�SHDN�DQG�RII�SHDN�SDUDVLWLF�SRZHU�LV��WKH�PRUH�DGYDQWDJHRXV�WKHUPDO�VWRUDJH� LV�� 2QO\� DQ� HFRQRPLF� VXUYH\� DGDSWHG� WR� HDFK�FDVH� FDQ� GHWHUPLQH� WKH� DSSURSULDWHQHVV� RI� WKH� XVH� RI�UHIULJHUDWLRQ�VWRUDJH�WR�FRRO�WXUELQH�LQOHW�DLU��2Q� WKH� RWKHU� KDQG� WKH� PRGHOOLQJ� ZKLFK� PDNHV� LW�SRVVLEOH� WR� GLPHQVLRQ� WKH� FRROLQJ� V\VWHP� ZKHQ� WKH�FOLPDWH� DQG� WKH� HOHFWULF� UHTXLUHPHQW� YHUVXV� WLPH� DUH�NQRZQ�LV�WKH�ILUVW�VWHS�HVVHQWLDO�WR�WKH�GHFLVLRQ�PDNLQJ�7KH�PRGHOOLQJ� FRXOG� DOVR� VLPXODWH� RSHUDWLRQV� FORVH� WR�WKDW� VWXGLHG� LQ� WKLV� SDSHU� ZKHUH� FRROLQJ� ZRXOG� EH�VXSSOLHG� E\� WKH� XVH� RI� UHIULJHUDWLRQ� VWRUDJH� EXW� DOVR� DW�WKH� VDPH� WLPH� E\� D� GLUHFW� UHIULJHUDWLQJ� SURGXFWLRQ�� ,Q�WKLV� ZD\� YDULRXV� VWUDWHJLHV� RI� FRQWURO� RI� LQVWDOODWLRQ�FRXOG�EH�GHILQHG�7KH� VWXGLHG� FDVH� LV� WKH� PRVW� XQIDYRXUDEOH� VLQFH� WKH�FOLPDWH� LV� KRW� DQG� ZHW�� $� KRW� DQG� GU\� FOLPDWH� LV� DOVR�SHQDOLVLQJ� IRU� WKH� WXUELQH� RSHUDWLRQ� EXW� WKH� GU\� DLU�FRROLQJ�UHTXLUHV�OHVV�SRZHU��6R�WKH�VL]H�RI�WKH�WDQN�DQG�WKH�UHIULJHUDWLQJ�PDFKLQH�DUH�VPDOOHU� LQYROYLQJ�D�ORZHU�LQYHVWPHQW��
$&.12:/('*(0(176:H� WKDQN�&KULVWLDQ�/HQ{WUH� RI� WKH�&ULVWRSLD� FRPSDQ\��&KULVWLDQ� %RXVVLFDXOW� RI� WKH� 7XUERPpFD� FRPSDQ\��$QGUp�%DLOO\�RI�WKH�&LDW�FRPSDQ\�ZKR�KDYH�FRQWULEXWHG�WR� WKH� GHILQLWLRQ� RI� WKH� SODQW� DQG� JDYH� DFFHVV� WR� WKH�GHVLJQ�IHDWXUHV�RI�WKH�YDULRXV�HOHPHQWV�ZKLFK�DSSHDU�LQ�WKLV�VWXG\�
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MHDQ�SLHUUH�EHGHFDUUDWV#XQLY�SDX�IU ��

5()(5(1&(6>�@�'H�/XFLD�0���&DUQHYDOH�(���)DOFKHWWL�0��DQG�7HVHL�$��� 3HUIRUPDQFH� LPSURYHPHQWV� RI� D� QDWXUDO� JDV�LQMHFWLRQ� WXUELQH� LQOHW�DLU�FRROLQJ�� ,*7,����3DSHU�Q����*7������$60(�7XUER�H[SR�2UODQGR��-XQH�����������>�@� %pGpFDUUDWV� -�3��� (WXGH� GHV� WUDQVIRUPDWLRQV� GHV�PDWpULDX[� j� FKDQJHPHQW� GH� SKDVH� HQFDSVXOpV� GHVWLQpV�DX� VWRFNDJH�GX� IURLG��7KqVH�GH�'RFWRUDW��8QLYHUVLWp�GH�3DX�HW�GHV�3D\V�GH�O
$GRXU��������>�@� )DOFRQ� %��� (WXGH� H[SpULPHQWDOH� HW� PRGpOLVDWLRQ�G
XQH� FXYH� GH� VWRFNDJH� GX� IURLG� SDU� XWLOLVDWLRQ� GH�PDWpULDX[�j�FKDQJHPHQW�GH�SKDVH�HQFDSVXOpV���7KqVH�GH�'RFWRUDW�� 8QLYHUVLWp� GH� 3DX� HW� GHV� 3D\V� GH� O
$GRXU��������>�@�%pGpFDUUDWV�-�3���6WUXE�)���)DOFRQ�%� DQG�'XPDV�-�3���3KDVH�FKDQJH� WKHUPDO� HQHUJ\� VWRUDJH� XVLQJ� VSKHULFDO�FDSVXOHV� �� SHUIRUPDQFH� RI� D� WHVW� SODQW��� ,QW�� -��5HIULJHUDWLRQ��9RO������Q����SS�����������������>�@� %pGpFDUUDWV� -�3�� DQG� 'XPDV� -�3��� (WXGH� GH� OD�FULVWDOOLVDWLRQ� GH� QRGXOHV� FRQWHQDQW� XQ� PDWpULDX� j�FKDQJHPHQW� GH� SKDVH� HQ� YXH� GX� VWRFNDJH� SDU� FKDOHXU�ODWHQWH��� ,QW�� -�� +HDW� 0DVV� 7UDQVIHU�� 9RO�� ���� Q���� SS�����������������>�@� $OH[LDGHV� 9�� DQG� 6RORPRQ� $�'��� 0DWKHPDWLFDO�0RGHOLQJ� RI� 0HOWLQJ� DQG� )UHH]LQJ� 3URFHVVHV�ª�+HPLVSKHUH� 3XEOLVKLQJ� &RUSRUDWLRQ� �������� SS�� ��������>�@� )XNXVDNR� 6�� HW� <DPDGD� 0��� 5HFHQW� DGYDQFHV� LQ�UHVHDUFK� RQ� PHOWLQJ� KHDW� WUDQVIHU� SUREOHPV�� ��WK� ,QW�+HDW� 7UDQVIHU� &RQI�� %ULJKWRQ� �������� 9RO� ��� SS�� ��������>�@� 6WUXE� )��� %pGpFDUUDWV� -�3��� )DOFRQ� %��� 'XPDV� -�3���6\QWKqVH� GHV� pWXGHV� HIIHFWXpHV� VXU� XQ� SURFpGp� GH�VWRFNDJH�GX�IURLG�XWLOLVDQW�GHV�PDWpULDX[�j�FKDQJHPHQW�GH� SKDVH� HQFDSVXOpV��� $FWHV� GX� &ROORTXH�,QWHUXQLYHUVLWDLUH� )UDQFR�4XpEpFRLV�� SS�� ��������������>�@� $UPDQG� -�/�� HW� 0ROOH� 1��� &DUDFWpULVDWLRQ� GHV�EDWWHULHV� j� DLOHWWHV� DX PR\HQ� GX� ORJLFLHO� &$187��$SSOLFDWLRQ�j�OD�VLPXODWLRQ�GHV�SHUIRUPDQFHV��5HY��*pQ��7KHUP��)U��Q�������SS�����������������

120(1&/$785(F3DLU VSHFLILF�KHDW�RI�WKH�DLUF3I VSHFLILF�KHDW�RI�WKH�KHDW�WUDQVIHU�IOXLGK KHDW�WUDQVIHU�FRHIILFLHQW�QRGXOH�� IOXLG+DH DLU�HQWKDOS\�DW�WKH�LQOHW�RI�WKH�EDWWHU\+DV DLU�HQWKDOS\�DW�WKH�RXWOHW�RI�WKH�EDWWHU\+IH VDWXUDWHG�DLU�HQWKDOS\�DW� WKH� LQOHW�RI� WKH�EDWWHU\�DW�WKH�LQOHW�IOXLG�WHPSHUDWXUH�+IV VDWXUDWHG�DLU�HQWKDOS\�DW� WKH� LQOHW�RI� WKH�EDWWHU\�DW�WKH�RXWOHW�IOXLG�WHPSHUDWXUHNV WKHUPDO�FRQGXFWLYLW\�RI�VROLG�3&0NS WKHUPDO�FRQGXFWLYLW\�RI�WKH�HQYHORSH�RI�WKH�QRGXOH. KHDW�WUDQVIHU�FRHIILFLHQW/) ODWHQW�KHDW�RI�IXVLRQ�RI�3&03 KHDW�WUDQVIHU�UDWH�RI�WKH�H[FKDQJHUTF YROXPHWULF�IOXLG�IORZ�TXDQWLW\�LQWR�WKH�WDQNTDLU PDVV�IORZ�UDWH�RI�WKH�DLUTI PDVV�IORZ�UDWH�RI�WKH�IOXLG�LQ�WKH�H[FKDQJHUU6�W� LQQHU�UDGLXV�RI�WKH�VROLG�3&0�UH�UL H[WHUQDO�DQG LQQHU�UDGLXV�RI�WKH�QRGXOH6 VXUIDFH�RI�WKH�EDWWHU\6QRG VXUIDFH�RI�WKH�QRGXOH7) 3&0�PHOWLQJ�WHPSHUDWXUH�7F�W� IOXLG�WHPSHUDWXUH�LQWR�WKH�WDQN7DH LQOHW�DLU�WHPSHUDWXUH�RI�WKH�EDWWHU\7DV RXWOHW�DLU�WHPSHUDWXUH�RI�WKH�EDWWHU\7IH LQOHW�IOXLG�WHPSHUDWXUH�RI�WKH�EDWWHU\7IV RXWOHW�IOXLG�WHPSHUDWXUH�RI�WKH�EDWWHU\70 PHOWLQJ�WHPSHUDWXUH8 RYHUDOO�KHDW�WUDQVIHU�FRHIILFLHQW�EDWWHU\9 YROXPH RI�WKH�IOXLG�LQ�D�PHVK*UHHN�V\PEROV'7P/ ORJ�PHDQ�WHPSHUDWXUH�GLIIHUHQFH�EHWZHHQ�WKH�WZR�IOXLGV'+P/ ORJ�PHDQ�GLIIHUHQFH�LQ�HQWKDOS\�EHWZHHQ�WKH�WZR�IOXLGV)L +HDW�WUDQVIHU�UDWH�H[FKDQJHG�E\�D�QRGXOH�LT�U�W� 3&0�WHPSHUDWXUH�LQ�D�QRGXOH�DW�WKH�UDGLXV�U�DQG�WKH�WLPH�W�U IOXLG�GHQVLW\U6 VROLG�3&0�GHQVLW\$EEUHYLDWLRQ3&0 3KDVH�&KDQJH�PDWHULDO
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