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02'(/�2)�),50�,1�75$16,(17�(&2120<,��*��3RVSHORY�&RPSXWHU�FHQWHU�RI�5XVVLDQ�$FDGHP\�RI�6FLHQFHV��0RVFRZ��5XVVLD6XPPDU\7KH� PRGHO� RI� EHKDYLRU� RI� LQGXVWULDO� ILUP� ZLWK� D� SRVVLELOLW\� RI� PHUFKDQGLVLQJ� DQGSXUFKDVHV�RI�SURGXFWLRQ�RQ�WZR�FKDQQHOV�©WUDGLWLRQDOª�DQG�©FRPPHUFLDOª��7KH�IRUPHU�LVVWDEOH�� EXW� ORZ� SURILWDEOH� GXH� WR� QRQ�SD\PHQWV�� 7KH� ODWHU� LV� SURILWDEOH�� EXW� ULVN\�� 7KHPRGHO�GHVFULEHV�GLIIHUHQW�PRGHV�RI�ILUP�RSHUDWLRQ�GHSHQGLQJ�RQ�HFRQRPLF�SDUDPHWHUV��,QVXFK�PRGHO�WKH�ILUPV�KDYH�LQFHQWLYHV�WR�LQWHJUDWLRQ�LQ�ILQDQFLDO�DQG�LQGXVWULDO�JURXSV�
���,QWURGXFWLRQ7KH�UHODWLYHO\�VWDEOH�VWDWH�RI�WKH�5XVVLDQ�HFRQRP\�LQ�����������ORRNV�VRPHWKLQJ�VWUDQJHIURP�WKH�SRLQW�RI�YLHZ�RI�WKH�PDLQVWUHDP�HFRQRPLF�WKHRU\��7KH�VWDWH�LV�FKDUDFWHUL]HG�E\SHUPDQHQW��EXW�QRW�UDSLG�GHFUHDVH�LQ�SURGXFWLRQ��FRH[LVWHQFH�RI�VHYHUDO� W\SHV�RI�PRQH\�XQXVXDO�IXQFWLRQV�RI�EDQNV�LQ�FRQGLWLRQV�RI�ODFN�RI�WKH�LQYHVWPHQWV�DQG�ORZ�SURILWDELOLW\RI�SURGXFWLRQ�>�@�,Q� WKH� SUHVHQW� SDSHU� ZH� RIIHU� WKH� GHVFULSWLRQ� RI� DFWLYLW\� RI� D� ILUP� ZKLFK� DWWHPSWV� WRSURPRWH� LWV� SURGXFWLRQ� RQ� WKH� PDUNHW�� EXW� RIWHQ� IDLO� DQG� HYHQ� EHLQJ� VXFFHVVIXO� EHDUVXEVWDQWLDO�WUDQVDFWLRQ�FRVWV��7KLV�UHVXOWV�LQ�VHULRXV�SUREOHPV�ZLWK�ZRUNLQJ�FDSLWDO�RI�WKHILUP��:KHQ�VXFK�ILUPV�IRUPV�PDMRULW\��WKH\�FRXOG�WU\�WR�VROYH�WKHLU�SUREOHPV�E\�LQWHUILUPPDUNHW� ZLWK� VSHFLDO� SULFHV�� � 7KH� PRGHO� ORJLFDOO\� LQFOXGHV� WKH� QRQ�SD\PHQWV� DQGSURPLVVRU\�QRWHV�FLUFXODWLRQ�DV� WKH�VSHFLDO� W\SHV�RI�PRQH\��7KH�PRGHO�DOVR�GLVSOD\V�DQHVVHQWLDO�UROH�RI�IL[HG�FRVWV�DQG�DOVR�H[SODLQV�WKH�WHQGHQF\�WR�VSRQWDQHRXV�LQWHJUDWLRQ�RIILUPV�XQGHU�DHJLV�RI�EDQNV�LQ�D�FHUWDLQ�VLPLODULW\�RI�ILQDQFLDO�LQGXVWULDO�JURXSV��),*���7KHPRGHO�VXFK�D�),*�LV�WKH�NHUQHO�RI�PRGHO�RI�UHJLRQDO�HFRQRP\�H[SODLQHG�LQ�>�@�7KH�SUREOHP�RI� WKH�QRQ�SD\PHQWV� LV� LQ�D�FHQWHU�RI�DWWHQWLRQ�RI�5XVVLDQ�HFRQRPLVWV�DQGWKH�:HVWHUQ�RQHV��LQWHUHVWHG�LQ�WUDQVLWLRQ�HFRQRP\�DSSHDUDQFH��7KH�VFDOHV�DQG�UHDVRQV�RIRULJLQ�RI�WKH�QRQ�SD\PHQWV�DUH�FRQVLGHUHG�LQ�>���@��,Q�>�-�WKH�FDVH�VWXG\�RI�GHEWV�ZLOO�EHFDUULHG�RXW� IURP� WKH�SRLQW� RI�YLHZ�RI� D� ILQDQFLDO� VWDWH� RI� ILUP�� ,Q� >�@� WKH� SRVVLELOLW\� RIVWUXJJOH� ZLWK� WKH� QRQ�SD\PHQWV� LV� FRQVLGHUHG� WKURXJK� LPSODQWDWLRQ� RI� D� V\VWHP� RIFLUFXODWLRQ�RI�SURPLVVRU\�QRWHV��,W�LV�QHFHVVDU\�DOVR�WR�PDUN�>�@��ZKHUH�WKH�UROH�RI�EDUWHULQ�PRGHUQ�5XVVLDQ�HFRQRP\� LV�FRQVLGHUHG��)URP� WKH�SRLQW� RI�YLHZ�DGRSWHG�KHUH�EDUWHUDQG� WKH� QRQ�SD\PHQWV� IXOILOO� VLPLODU� IXQFWLRQV�� FUHDWLQJ� DGGLWLRQDO� SRVVLELOLWLHV� IRUGHFUHDVLQJ�WUDQVDFWLRQ�FRVWV��LQFOXGLQJ�H[SHQGLWXUHV�RQ�IXOILOOLQJ�OLTXLGLW\�FRQVWUDLQV��0XFK�OHVV�SXEOLFDWLRQV�DUH�GHYRWHG�WR�WKH�QRQ�SD\PHQWV�ZLWKLQ�WKH�IUDPHZRUN�RI�IRUPDOPRGHOV�� :H� FDQ� SRLQW� RXW� RQO\� >����-�� 7KH� DXWKRUV� HYHU\RQH� LQ� RZQ� ZD\� DWWHPSW� WRDQVZHU�D�SUREOHP��ZK\�D�ILUP�SURORQJV�WR�GHOLYHU�SURGXFWLRQ��NQRZLQJ��WKDW�LW�ZLOO�QRW�EHFRPSOHWHO\� SDLG�� 3DSHUV� >��� �@� FRQVLGHU� WKH� VLWXDWLRQ� RI� WKH� ILUVW� \HDUV� RI� DQ� HFRQRPLF



�

UHIRUP� LQ�5XVVLD��ZKHQ� WKH� ILUPV� UHOLHG� RQ� WKH� VWDWH� SUHIHUHQWLDO� FUHGLWV� DQG� VWRUHG� WKHQRQ�SD\PHQWV� DV� D� MXVWLILFDWLRQ� RI� WKHLU� JHWWLQJ�� ,Q� >���� ��@� WKH� PRGHO� RI� D� JHQHUDOHTXLOLEULXP�LQ�HFRQRP\�ZLWK�WKH�QRQ�SD\PHQWV�ZDV�SURSRVHG��,Q�>��@�WKH�QRQ�SD\PHQWVDUH�SDUVHG�IURP�WKH�PLFURHFRQRPLF�SRLQW�RI�YLHZ���WKH�PRGHO�RI�LQWHUDFWLRQ�RI�WKH�EX\HU��VHOOHU�ZLWK�WKH�DV\PPHWULFDO�LQIRUPDWLRQ�LV�FRQVLGHUHG��,Q��>����@�WKH�HTXLOLEULXP�ZLWK�WKHQRQ�SD\PHQWV�RFFXUV�WR�EH�HIIHFWLYH�,Q� WKH�SUHVHQW�ZRUN�ZH�GR�QRW�FRQVLGHU�JHQHUDO� HTXLOLEULXP�PRGHO��SDUVLQJ�EHKDYLRU�RIILUP� DW� JLYHQ� WR� V\VWHP� RI� QRQ�SD\PHQWV��+RZHYHU� DW� WKH� HQG� RI�ZRUN�ZH� VKRZ� VRPHUHDVRQV�� KRZ� RQ� WKH� EDVLV� RI� WKH� RIIHUHG� PRGHO� LW� LV� SRVVLEOH� WR� FRQVWUXFW� PRGHO� RI� DPDFURHFRQRPLF�HTXLOLEULXP�ZLWK�WKH�QRQ�SD\PHQWV��%HVLGHV�ZH�SD\�VSHFLDO�DWWHQWLRQ�WRHFRQRP\�ZLWK�IL[HG�FRVWV�DQG�ZH�GLVSOD\�WKDW�LQ�WKLV�FDVH�V\VWHP�ZLWK�WKH�QRQ�SD\PHQWVLV�VRPHZKDW�PRUH�SUHIHUDEOH�
���0RGHO�RI�,QGXVWULDO�)LUP�ZLWK�7ZR�&KDQQHOV�RI�'HOLYHULQJ/HW
V�FRQVLGHU�LQGXVWULDO�ILUP�SURGXFLQJ�KRPRJHQHRXV�JRRG��$V�WKH�IDFWRUV�RI�SURGXFWLRQZH�VKDOO�WDNH�LQWR�DFFRXQW�RQO\�PDWHULDO�ZRUNLQJ�FDSLWDOV��UDZ�PDWHULDO�DQG�FRPSRQHQWV��6XFK�GHVFULSWLRQ�PHHWV� WR�D�SUHVHQW� VWDWH�RI�PDWWHUV� LQ� WKH�5XVVLDQ� HFRQRP\��ZKHQ� WKHPDQSRZHU�LQ�LQGXVWU\�LV�VXUSOXV�DQG�WKH�IL[�FDSLWDO�SUDFWLFDOO\�GR�QRW�YDU\��:H�FRQVLGHUVWDWLRQDU\� PRGHO� RI� DFWLYLW\� RI� ILUP�� WKXV� EHIRUHKDQG� H[FHSWLQJ� LQYHVWPHQWV� �WKDW� DOVRPHHWV�WR�DQ�REVHUYDEOH�UHDOLW\��
7KH�WHFKQRORJLFDO�SRVVLELOLWLHV�RI�VXFK�ILUP�DUH�GHVFULEHG�E\�WKH�FRVW�IXQFWLRQ�Y� �\�[��ZKHUH�} ��JURVV�RXWSXW��DQG�Y�PDWHULDO� LQSXW�SHU�XQLW�RI� WLPH��$V�ZH�ZLOO� UHVHDUFK�RQO\ILQDQFLDO� VWDWH� RI� ILUP� �LQFRPHV�� FRVW�� SURILWV�� DQG� FUHGLWV�� XQGHU� JLYHQ� FRQVWDQW� SULFHV�ERWK�LQSXW�DQG�RXWSXW�PD\�EH�DVVXPHG�WR�EH�VFDODUV��6XSSRVH�WKDW�WKH�FRVW�IXQFWLRQ \�[�LV�GHILQHG�IRU�DOO��}!����LV�PRQRWRQLF��VWULFWO\�FRQFDYH��\¶ �[�� ����\¶ �f�� �f��\����!���8VXDOO\�VXSSRVH�\���� ����EXW�ZH�VKDOO�SD\�VSHFLDO�DWWHQWLRQ�WR�D�UROH�RI�VWDWLRQDU\�YDOXHVRI�FRVWV�\�����2XU�PDLQ�VXSSRVLWLRQ�LV��WKDW�WKH�ILUP�KDV�WZR�FKDQQHOV�WR�SXUFKDVH�URZ�PDWHULDO�DQG�WRGHOLYHU� RXWSXW�� 7KH� ILUVW� FKDQQHO� ZH� ZLOO� UHIHU� WR� DV� ©WUDGLWLRQDOª�� WKH� VHFRQG� DV©FRPPHUFLDOª��� 7KH� WUDGLWLRQDO� FKDQQHO FRUUHVSRQGV� WR� GHOLYHULQJ� E\� WKH� GLUHFW� LQWHU�ILUP� OLQNV�DFFRUGLQJ�ZLWK�ILUP¶V�VSHFLDOL]DWLRQ�LQ�WKH�6RYLHW�HFRQRP\��'DWD�RI�LQTXLULHV�>�����@GLVSOD\��WKDW�GLUHFW�OLQNV�FRYHU�DERXW���������RI�GHOLYHULQJ��7R�WKH�WUDGLWLRQDO�FKDQQHOZH�DOVR� UHIHU�GHOLYHULQJ�SURGXFWLRQ� WR� WKH�JRYHUQPHQW��:H�JXHVV� WKDW� WKH� WUDGLWLRQDOFKDQQHO�LV�FKDUDFWHUL]HG�E\�WKH�IROORZLQJ�SURSHUWLHV�

x 7KH�GHOLYHULQJ�E\�GLUHFW�OLQNV�OLQNV�DUH�VWDEOH�HQRXJK��WKH�ILUP�FDQ�FKRLFH�OHYHOV�RIGHOLYHULQJ� DQG� SXUFKDVHV� RQ� WKH� WUDGLWLRQDO� FKDQQHO�� EXW� EHLQJ� RQFH� FKRVHQ�� WKHVHOHYHOV�VKRXOG�EH�ZLWKVWRRG�ORQJ�HQRXJK��ZLWKLQ�WKH�IUDPHZRUN�RI�PRGHO���DOZD\V��
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x 'HOLYHULQJ� DQG� WKH� SXUFKDVHV� RQ� GLUHFW� OLQNV� DGPLW� DQG� HYHQ� JXHVV� WKH� QRQ�SD\PHQWV��$V�ZHOO� DV� LQ� >�@��ZH� FRQVLGHU� WKH�QRQ�SD\PHQWV� DV� WKH� VSHFLDO� W\SH� RIPRQH\� ZLWK� D� SDUWLFXODU� V\VWHP� RI� WKH� SULFHV�� )RU� SURGXFWLRQ�� VROG� E\� ILUP�� DQGH[SHQGHG� UDZ�PDWHULDO�ZH� GHQRWH� WKHVH� SULFHV� E\�è� DQG�è� IRU� SURGXFWLRQ� RI� WKHILUP�DQG�IRU�URZ�PDWHULDO�UHVSHFWLYHO\��7KHVH�SULFHV�KDYH�WKH�WKH�IROORZLQJ�PHDQLQJ�LI�D�PDUNHW�SULFH�RI�SURGXFWLRQ�LV�T� ��WKHQ�XQLW�RI�JRRG�GHOLYHUHG�WKURXJK�WUDGLWLRQDOFKDQQHO� JLYHV� WKH� ILUP� T�� � è� XQLWV� RI� PRQH\� DQG� LQFUHPHQWV� RI� KHU� DFFRXQWVUHFHLYDEOH E\ è� ���6LPLODUO\�LI��T����LV�PDUNHW�SULFH�RI�UDZ�PDWHULDO��WKH�ILUP�SD\V�RQO\T��� è� LQ�PRQH\�DQG�LQFUHPHQWV�KHU�DFFRXQWV�SD\DEOH�E\�è���� &RPPHUFLDO� FKDQQHO�� ,Q� SUHVHQW� FRQGLWLRQV� WKH� PDMRULW\� RI� LQGXVWULDO� ILUPV� WHQG� WRDGDSW� WR� WKH�PDUNHW�� WKH� ILUPV� VHDUFK� IRU� QHZ� W\SHV� RI� SURGXFWLRQ� �VRPHWLPHV�PRUHSULPLWLYH�� WKDQ� WKH�PDLQ�RQH���ZKLFK�FDQ�EH�VROG� IRU��DOLYH��PRQH\�� ,Q�JHQHUDO� WKHVHDWWHPSWV�FRXOG�KDUGO\�FRQVLGHUHG�WR�EH�VXFFHVVIXO��7KHUHIRUH�ZH�GHVFULEH�RXWFRPH�RIVXFK� DWWHPSWV� DV� VWRFKDVWLF� SURFHVV�� ,Q� PRGHO� WKLV� ULVN\� FRPPHUFLDO� FKDQQHO� LVFKDUDFWHUL]HG�E\�WKH�IROORZLQJ�SURSHUWLHV�
x 7KH� ILUP� QRW� DOZD\V� KDV� D� SRVVLELOLW\� RI� VDOHV� WKURXJK� FRPPHUFLDO� FKDQQHO�� 7KLVSRVVLELOLW\�RFFXUV�DQG�IDGHV�E\�D�UDQGRP��L�H��LQ�HDFK�PRPHQW�RI�WLPH�WKH�ILUP�FDQEH�LQ�RQH�RI� WZR�VWDWHV��©Ñª�±�ZKHQ�LW�FDQ�XVH�RQO\�WUDGLWLRQDO�FKDQQHO�DQG�©&ª�±ZKHQ�LW�GHOLYHUV�SURGXFWLRQ�RQ�ERWK�FKDQQHOV��7KH�VWDWH�©7ª�WXUQV�LQWR�WKH�VWDWH�©&ªZLWK�IUHTXHQF\�O DQG�©&ª�WXUQV�LQWR�©7ª�DQG�ZLWK�IUHTXHQF\�P� 7KXV��WKH�DYHUDJHWLPH��ZKLFK�ILUP�VSHQGV�LQ�WKH�VWDWH�©&ª��HTXDOV�WR��W  O � �O ��P��
x 7KH� SXUFKDVHV� RI� UDZ� PDWHULDOV� WKURXJK� FRPPHUFLDO� FKDQQHO� DUH� SDLG� E\� PDUNHWSULFH�T��x ,W�LV�NQRZQ��WKDW�WKH�LQGXVWULDO�ILUPV�LQ�5XVVLD�KDYH�DFTXLUHG�ZLWK�D�JUHDW�PDQ\�RILQWHUPHGLDULHV�DQG�WKDW�WKH�WUDGH�PDUJLQ�LQ�WKH�5XVVLDQ�HFRQRP\�LV�KHOG�RQ�HQRXJKKLJK�OHYHO��6R�ZH�DVVXPH�� WKDW��GHOLYHULQJ�WKURXJK�WKH�FRPPHUFLDO�FKDQQHO�= XQLWVRI�JRRG�SHU�XQLW�RI�WLPH��WKH�ILUP�JDLQV�RQO\�T� = � M�=���ZKHUH�M�=��±� WKH�VWULFWO\FRQYH[� VHOOLQJ� FRVW� IXQFWLRQ �M���  ��� M¶���  ��� M¶�f�  f�� M¶¶�=� ! ���� 7KHFRQYH[LW\� RI�M�=�� UHIOHFWV� WKH� IDFW�� WKDW� DW� WKH� XQH[SHFWHGO\� DULVHQ� QHHG� WR� VHOO� DPDMRU� EDWFK� RI� SURGXFWLRQ� SXVKHV� VSHFLILF� VHOOLQJ� FRVWV� DERYH�� WKH� OHYHOFRUUHVSRQGLQJ�WR�VWDEOH�VDOHV�RI�VPDOO�EDWFKHV�7KXV�� WKH�WUDGLWLRQDO�FKDQQHO�PD\�VXSSO\�ILUP�ZLWK�FKHDS�UDZ�PDWHULDOV�DQG�DGPLW� ORZ�SURILWDEOH�� EXW� VWDEOH� VDOHV� RI� KHU� SURGXFW��7KH� FRPPHUFLDO� FKDQQHO� LV� LQ� DYHUDJH�PRUHSURILWDEOH��EXW�XQVWDEOH��8QGHUOLQH�� WKDW�ZH�GR�QRW�VXSSRVH�DQ\�TXRWDV�RQ�VDOHV� WKURXJKFRPPHUFLDO�FKDQQHO��(YHQ�DW�VPDOO�W WKH�ILUP�FDQ�VWRUH�KHU�SURGXFW�LQ�WKH�VWDWH�©7ª�DQGLPSOHPHQW�ODUJH�DYHUDJH�VDOHV�W =�WKURXJK�FRPPHUFLDO�FKDQQHO�LQ�WKH�VWDWH�©&ª��6LQFH�WKHILUP�PD\� LJQRUH� WKH� FRPPHUFLDO� FKDQQHO�ZKHQ� LW� LV� DYDLODEOH�� WKH� VWDWH� ©&ª��ZKHQ� WKHFRPPHUFLDO�FKDQQHO� LV�RSHQ��DW�DQ\�UDWH� LV�QRW� OHVV�SUHIHUDEOH�� WKDQ�VWDWH�©Ñª��ZKHQ� WKHFRPPHUFLDO�FKDQQHO�LV�XQDYDLODEOH�
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/HW
V�SDVV�WR�IRUPDO�GHVFULSWLRQ�RI�DFWLYLW\�RI� WKH�ILUP��'HQRWH�E\�4� DQG�4� D�VWRUH�RIILQLVKHG�SURGXFW�DQG�UDZ�PDWHULDOV�UHVSHFWLYHO\��7KHQ
G 4� �GW  [7 ± < LQ�©7ª
G 4� �GW  [& ± < ± = LQ��©&ª

ZKHUH�< GHQRWH�GHOLYHULQJ�WKURXJK�WKH�WUDGLWLRQDO�FKDQQHO��QRW�GHSHQGLQJ�RQ��VWDWH��RQ�WKH�=�±��GHOLYHULQJ�WKURXJK�WKH�FRPPHUFLDO�FKDQQHO��[7��[& ±�OHYHOV�RI�WKH�ILUP¶V�SURGXFWLRQLQ��WKH�VWDWHV�©7ª�DQG�©&ª�UHVSHFWLYHO\�G 4� �GW  �Y7 � 9 LQ�©7ª
G 4� �GW  �Y& � 9 � : LQ�©&ª

ZKHUH�9 GHQRWH�SXUFKDVHV�RI�UDZ�PDWHULDOV�WURXJK�WKH�WUDGLWLRQDO�FKDQQHO��QRW�GHSHQGLQJRQ�D�VWDWH��:�±�SXUFKDVHV�RQ�WKH�FRPPHUFLDO�FKDQQHO�LQ�WKH�VWDWH�©&ª��Y7 � Y& ±�OHYHOV�RIPDWHULDO�LQSXW�LQ�WKH�VWDWHV�©7ª�DQG�©&ª�UHVSHFWLYHO\�/HW
V�SDVV�QRZ�WR�ILQDQFLDO�EDODQFHV�RI�WKH�ILUP��7KH�PRQH\�GHSRVLW�Î�� �FXUUHQW�DFFRXQW�YDULHV�LQ�WLPH�DV�IROORZV�G0 �GW  �%7 � �T� ± S�� < ± �T� ± S�� 9 � .7 ± +7 LQ�©7ª��� G 0 �GW  �%& � �T� ± S�� < ± �T� ± S�� 9 � .& ± +& ± T�: � T� = ± M�=� LQ�©&ª
ZKHUH�%V GHQRWH�JURVV�LQFRPH�RI�WKH�ILUP�LQ�WKH�VWDWH�V  7� &��7KH�JURVV�LQFRPH�FRYHUVSURILW��ZDJH�ELOO�� IL[HG� H[SHQGLWXUHV�� WD[DWLRQ� DQG� VR�RQ��.V�� ËV GHQRWHV�EDQN�FUHGLW� DQGGHEW� VHUYLFLQJ� LQ� WKH� VWDWH� V  7� & ��T�� T� ±�PDUNHW� SULFHV� DQG�S�� S��� ±�©UDWHV�RI�QRQ�SD\PHQWª��IRU�VROG�JRRG�DQG�SXUFKDVHG�URZ�PDWHULDOV�UHVSHFWLYHO\�$FFRUGLQJO\�GHEWRUV�UHFHLYDEOH�6$ DQG�DFFRXQWV�SD\DEOH�63 RI�WKH�ILUP�JURZ�DVG 6$ �GW  S� <�� G 63 �GW  T� 9
7KHVH�UHODWLRQV�PHDQ�� WKDW� LQWHU�ILUP�GHEWV�DUH�QHYHU�SDLG�RII��&RPSDULVRQ� WR�HPSLULFDOGDWD�IRU���������� DOORZV�WR�FRQVLGHU�VXFK�VXSSRVLWLRQ�DV�TXLWH�DGPLVVLEOH�'HEW�VHUYLFLQJ�ËV FRQVLVW�RI�LQWHUHVW�SD\PHQWV�DQG�UHWXUQ�RI�SUHYLRXV�FUHGLWV��VR�WKH�GHEWVWR�WKH�EDQN�DUH�SDLG�RII�DW�OHDVW�SDUWLDOO\��'\QDPLF�RI�ILUP¶V�GHEW�WR�EDQN�GHSHQGV�RQ�WKHUHFHLYHG�PRGH� RI� H[WUD� FKDUJH� RI� LQWHUHVW� UDWH� DQG� LV� RXW� RI� LQWHUHVW� IRU� XV��:H� VLPSO\DVVXPH�DV�LQ�>�@�WKDW�WKH�EDQN�FUHGLWLQJ�WKH�ILUP�JDLQV�WKH�FRQVWDQW�DYHUDJH�LQWHUHVW�U��� W +  ���U� ���W � . +  (^+& ± .& _ ©&ª`��.  (^.7 ±+7 _ ©7ª`
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:KLOH�ODERU�LV�QRW�OLPLWLQJ�IDFWRU�RI�SURGXFWLRQ�DQG�WKH�LQYHVWPHQWV�DUH�SUDFWLFDOO\�PLVV�WKH�VXEGLYLVLRQ�RI�JURVV�LQFRPH�RQ�SURILW��ZDJH�ELOO�DQG�DPRUWL]DWLRQ�GRHV�QRW�LQIOXHQFHWKH�FKRLFH�RI�RSWLPXP�ILUP�SROLF\��6R�ZH�JXHVV�� WKDW� WKH� ILUP�LV� LQWHUHVWHG� LQ� WKH�JURVVLQFRPH�� ,Q�RXU�PRGHO� WKH�JURVV� LQFRPH� LV� VWRFKDVWLF��$V� LQ� >�@�ZH�JXHVV�� WKDW� WKH�EDQNFUHGLWLQJ�ILUP��WDNLQJ�DOO�ULVN�RI�ORVVHV�LQ�D��SRRU��VWDWH�©7ª��DV�ORQJ�DV�LW�LV�SURORQJLQJ�7KHQ� LW� LV� ORJLFDO� WR� DVVXPH� WKH� ILUP� WR� EH� ULVN� QHXWUDO�� WKDW� LV� WR� DVVXPH� WKDW� VKH� LVLQWHUHVWHG�LQ�WKH�DYHUDJH�JURVV�LQFRPH�)XUWKHU�ZH�ZLOO�FRQVLGHU�RQO\�WKH�VWDWLRQDU\�FDVH�ZKHQ�WKH�YDOXHV�RI�FRQWURO�YDULDEOHV�[7�[&��Y7��Y&��<��9��=��:� .7 � +7 �.& � +& UHPDLQ�FRQVWDQW DQG�SKDVH�YDULDEOHV�0� 4� �4� IOXFWXDWH�DURXQG�WKHLU�FRQVWDQW�DYHUDJH�YDOXHV��8QGHU�WKHVH�DVVXPSWLRQV�WKH�RSWLPDOEHKDYLRU�RI�WKH�ILUP�VKRXOG�PD[LPL]H�WKH�YDOXH�RI�DYHUDJH�LQFRPH��� -  W %& � ���W� %7 � PD[
RYHU�FRQWURO�YDULDEOHV�[7��[&��Y7��Y&��<��9��=��:� .7 � +7 �.& � +& VXEMHFW� WR�FRQVWUDLQWVZKLFK�PD\�EH�GLYLGHG�LQWR�WKUHH�JURXSV����7HFKQRORJLFDO�FRQVWUDLQWV���� Y7 t \�[7� ������Y& t \� [& ��������[7 t � ������[& t �
��� &RQVWUDLQW� RI� D� QRQQHJDWLYLW\� RI� WKH� PDWHULDO� VWRFNV�� ,Q� WKH� VWDWLRQDU\� SURFHVV� WKHQHFHVVDU\�FRQGLWLRQ�RI�QRQQHJDWLYLW\�RI�VWRFNV�LV��D�FRQGLWLRQ�RI�D�QRQQHJDWLYLW\�RI�PHDQYDOXHV�RI�WKHLU�GHULYDWLYH�RYHU�WLPH��� W [& � ���W� [7 ± W = ± < t ���������������W Y& ± ���W� [7 � W : � 9 t �
%HVLGHV�WKDW��ZH�GHPDQG��WKDW�LQ�D�VWDWH�©Ñª�WKH�ILUP�IXOILOOHG�KHU�WKH�REOLJDWLRQV�RQ�GLUHFWOLQNV�ZLWK�SUREDELOLW\����6LQFH�WKH�VWDWH�©Ñª�PD\�EH�SURORQJHG�XQUHVWULFWHGO\��QHFHVVDU\DQG�VXIILFLHQW�FRQGLWLRQ�RI�IXOILOOLQJ�REOLJDWLRQV�DUH�WKH�IROORZLQJ�LQHTXDOLWLHV��� [7 t <������������9 t Y7
:H� GR� QRW� SXW� VXFK� D� UHVWULFWLRQ� IRU� WKH� VWDWH� ©&ª� FRQVLGHULQJ�� WKDW� LQ� D� FRPPHUFLDOFRQGLWLRQ� WKH� ILUP� FDQ� RSHUDWLYHO\� FRYHU� SRVVLEOH� VKRUWDJH� RI� LQSXW� FDXVHG� E\XQH[SHFWHGO\�ORQJ�IXQFWLRQLQJ�RI�WKH�FRPPHUFLDO�FKDQQHO��2I�FRXUVH��LW�FDXVHV�DGGLWLRQDOH[SHQGLWXUHV��7KHLU�PHDQ�YDOXH�VKRXOG�EH�DFFRXQWHG�LQ�WKH�VDOH�FRVW�IXQFWLRQ�M�,QVWLWXWLRQDO� UHVWULFWLRQV :H� H[FOXGH� D� SRVVLELOLW\� WR� VHOO� JRRGV� IRU�PRQH\� EHVLGH� WUDGHLQWHUPHGLDULHV��7KLV�OLPLWDWLRQ�DUH�H[SUHVVHG�E\�WKH�IROORZLQJ�LQHTXDOLWLHV���� : t ������������= t�
5HDOO\��QHJDWLYH�:�ZRXOG�PHDQ WKDW WKH� ILUP�VHOOV� UDZ�PDWHULDO� LQ� WKH�PDUNHW��JDLQLQJFRPSOHWH�SULFH�T� EXW�GRHV�QRW�SD\�VDOH�FRVW�M ��:���7KH�VHFRQG�UHVWULFWLRQ�LQ���� ZDV�SXW



�

WR�UHPRYH WKH�TXHVWLRQ�RI�SURORQJDWLRQ�RI�WKH�IXQFWLRQ�M �=��RQ�QHJDWLYH�YDOXHV��$W�DQ\UHDVRQDEOH�VHWWLQJ�RI�SUREOHP�RI�WKH�ILUP�EHKDYLRU�WKH�VROXWLRQ�=�VKRXOG�EH�QRQQHJDWLYH�6ROYHQF\�FRQVWUDLQW��8QGHU�DVVXPSWLRQ�PDGH�DERYH�XS�WR�QRZ�DQ\�ILUP�ZRXOG�SUHIHU�WRSXUFKDVH� UDZ�PDWHULDOV�9 WKURXJK� WKH� WUDGLWLRQDO� FKDQQHO� IRU� QRQ�SD\PHQWV� DQG� GHOLYHUKHU�SURGXFW�RQ�PDUNHW� IRU� IXOO� SULFH��+RZHYHU� VXFK� EHKDYLRU�ZRXOG� EUHDN� HTXLOLEULXP�:H� JXHVV�� WKDW� LQWHU�ILUP� UHODWLRQ� LPSO\� VRPH� EDODQFH� EHWZHHQ� SD\DEOH� DQG� UHFHLYDEOHDFFRXQWV�� �$�ILUP� MXVWLILHV�KHU�RZQ�QRQ�SD\PHQWV� WR VXSSOLHUV�E\�QRQ�SD\PHQWV�RI�KHUFRQVXPHUV��,Q�RWKHU�ZRUGV�DFFRXQWV�SD\DEOH��OLDELOLWLHV��DUH�HQVXUHG�E\�DFFRXQWVUHFHLYDEOH��DVVHWV���,Q�WKH�PRGHO�WKLV�EDODQFH�FDQ�EH�HQWHUHG�DV�IROORZV���� S� 9 d S� < � G
ZKHUH�G LV�SUHVFULEHG�IURP�WKH�RXWVLGH�DFFHSWDEOH�YDOXH�RI�©DGGLWLRQDO�HPLVVLRQ�RI� WKHQRQ�SD\PHQWVª��IRU�WKH�JLYHQ�ILUP��7KH�PRVW�QDWXUDO�YDOXH�IRU�G LV���/LTXLGLW\� FRQVWUDLQW�� $V� ZHOO� DV� LQ� FDVH� RI� PDWHULDO� VWRFNV�� WKH� UHTXLUHPHQWV� WKDW� WKHFXUUHQW�DFFRXQW�ZLOO�EH�QRQQHJDWLYH�ZLWK�SUREDELOLW\��� IRU�VWDWLRQDU\�SURFHVV� UHGXFHV� WRWKH� FRQGLWLRQV� RI� D� QRQQHJDWLYLW\� RI� FDVK� IORZV� GÎ� GW LQ� ERWK� VWDWHV�� 6LQFH� WKH� ILUPPD[LPL]HV�D�IXQFWLRQDO������LW�LV�REYLRXV��WKDW�%7 DQG�%& DUH�GHWHUPLQHG�IURP�FRQGLWLRQVÎ  � LQ� WKH� UHVSHFWLYH� VWDWHV� �VHH� ������ 7KXV� LW� LV� QHFHVVDU\� WR� GHPDQG�� WKDW� WKH� JURVVLQFRPH�LQ�ERWK�VWDWHV�ZDV�QRQQHJDWLYH�%7 ��%& t ���6LQFH�WKH�VWDWH�©&ª�GHOLYHU�DGGLWLRQDOSRVVLELOLWLHV�LQ�FRPSDULVRQ�ZLWK�WKH�VWDWH�©7ª�%& DQ\�UDWH�LV�QRW�OHVV��WKDQ�%7��WKHUHIRUH�LWLV�HQRXJK�WR�LPSRVH�D�FRQGLWLRQ�RI�D�QRQQHJDWLYLW\�RQO\�RQ�%7��8VLQJ��������� LQHTXDOLW\%7 t ��PD\�EH�UHZULWWHQ�DV��� �T� ± S�� < ± �T� ± S�� 9 � .�t �
:H�DOVR�VKRXOG�SURKLELW WKH�ILUP�WR�JDLQ�PRQH\�E\�FUHGLWLQJ�EDQN��,Q�YLHZ�RI���� WKLVPHDQV�WKDW���� . t �
6R� ZH� ZLOO� GHVFULEH� WKH� ILUP� EHKDYLRU� DV� WKH� VROXWLRQ� RI� WKH� IROORZLQJ� RSWLPL]DWLRQSUREOHP���� -  �T� ± S�� < ± �T� ± S�� 9 � W �T� =� ±M�=� ±T�:� ± U �� ±W � .� PD[ VXEMHFW�WR���� ������
3URSRVLWLRQ����/HW�WKH�VHW�RI�DGPLVVLEOH�YDOXHV�RI�FRQWURO�YDULDEOHV�LV�QRW�HPSW\���L�H��WKHUHH[LVW�[&�� [7�� Y&�� Y7�� <�� 9�� =��: DQG�.�� VDWLVI\LQJ� ��� �� ������ 7KHQ� WKH� SUREOHP� RIPD[LPL]DWLRQ�RI� WKH� IXQFWLRQDO� ���� RYHU�[&�� [7�� Y&�� Y7��<��9�� =��: ��. VXEMHFW� WRFRQVWUDLQV���� ������ KDV�XQLTXH�ILQLWH�VROXWLRQ��2Q�WKLV�VROXWLRQ�FRQGLWLRQV���������DUH�IXOILOOHG�DV�HTXDOLWLHV��DQG
� 7KLV�UHTXLUHV�KDUPRQ\�EHWZHHQ�IL[HG�FRVWV�\ ����DQG�TXRWD�RI�WKH�QRQ�SD\PHQWV�'�



�

���� .  PD[^��� �T� ± S�� <� �T� ± S�� 9�`
:H�KDYH�DVVXPHG�WKDW�WKH�ILUP�PD[LPL]HV�JURVV�LQFRPH�DW�WKH�JLYHQ�LQWHUHVW�UDWH�U��/HW
VFRPSDUH� WKLV� SUREOHP� ZLWK� WKH� SUREOHP� � LQ� ZKLFK� WKH� ILUP� KDV� QR� SRVVLELOLW\� WR� WDNHFUHGLW��L�H��ZKHQ�.  ���DQG�WKH�OLTXLGLW\�FRQVWUDLQW����� ORRNV�OLNH��� �T� ± S�� < ± �T� ± S�� 9 t �
7KH� SUREOHP� ���� VXEMHFW� WR� ��� �� ����� ��� DOVR� KDV� D� XQLTXH� VROXWLRQ�� /HW� O EH� WKH/DJUDQJH�PXOWLSOLHU�UHPRYLQJ�OLTXLGLW\�FRQVWUDLQW�LQ�WKH�SUREOHP�ZLWKRXW�FUHGLW��,W�LV�HDV\WR�VKRZ��VHH>�@��WKDW�LI�U ! U  O � ���W ���WKHQ�LQ�WKH�LQLWLDO�SUREOHP����� VXEMHFW�WR���� ����� WKH�ILUP�ZLOO�QRW�WDNH�WKH�FUHGLW��.  ����)RU�WKLV�UHDVRQ�WKH�EDQN�FHUWDLQO\�ZLOO�QRW�VHWLQWHUHVW� UDWH�KLJKHU� WKDQ�U��7KHUHIRUH� IXUWKHU�ZH�ZLOO� VROYH� WKH�SUREOHP�RI�EHKDYLRU�RIILUP�RQO\�DW�U � >���U@�)XUWKHU� LW�ZLOO�EH�FRQYHQLHQW� WR� LQFOXGH�VROYHQF\�FRQVWUDLQW� ��� LQ� WKH� IXQFWLRQDO�- ZLWK/DJUDQJH�PXOWLSOLHU�T DQG�FRQVLGHU��/DJUDQJLDQ���� /�T�  �T� ± S�� < ± �T� ± S�� 9 � W �T� =� ±M�=� ± T�:� ± U �� ±W � . ��T �S� < � G ± S� 9�
$FFRUGLQJ�WR�VDGGOH�SRLQW�WKHRUHP�WKHUH�H[LVW T t � VXFK�WKDW���� PD[� -  PD[� /�T� d PD[� /�T����IRU�DOO� T t �
ZKHUH�PD[�� GHQRWHV�PD[LPL]DWLRQ�RYHU�[&��[7��Y&��Y7��<��9��=��: DQG�.�VXEMHFW� WR���� ����� DQG�PD[�� GHQRWHV�PD[LPL]DWLRQ� RYHU� WKH� VDPH� YDULDEOHV� VXEMHFW� WR� ��� �� ����� ����������WKDW�LV�ZLWKRXW�VROYHQF\�FRQVWUDLQW��:KHQ��T  T� VROXWLRQV�RI�SUREOHPV�PD[� - DQGPD[� /�T��FRLQFLGH��7KH�YDOXH�T PD\�E\�LQWHUSUHWHG�DV�WKH�LQQHU�UDWH�RI�QRQ�SD\PHQWV�RIWKH�ILUP�
���1RQ�SD\PHQWV�DQG�,QWHJUDWLRQ�RI�)LUPV7KH� RIIHUHG�PRGHO� RI� EHKDYLRU� RI� ILUP� DOORZV� WR� UHYHDO� UHDVRQV� RI� MRLQLQJ� RI� ILUPV� LQIRUPDO�RU�LQIRUPDO�ILQDQFLDO�LQGXVWULDO�JURXSV��),*���%\�GHILQLWLRQ�),*�FDUULHV��WKH�MRLQWOLDELOLW\�RYHU�REOLJDWLRQV� ���/HW
V� FRQVLGHU� D�JURXS�1 RI�GLIIHUHQW� ILUPV�� WKH� EHKDYLRU� RIHDFK� LV� GHVFULEHG� E\� WKH�PRGHO� VWDWHG� DERYH��:LWKLQ� WKH� VHFWLRQ�ZH�ZLOO� PDUN� YDOXHV�FRUUHVSRQGLQJ�WR�GLIIHUHQW�ILUPV�E\�VXSHUVFULSW�M�� 1��7KH�MRLQW�OLDELOLW\�RYHU��REOLJDWLRQVFDQ�EH�XQGHUVWRRG�DV�FKDQJH�LQGLYLGXDO�VROYHQF\�FRQVWUDLQWV�S� 9 M d S� < M � G M �VHH�����E\�WKH�WRWDO�RQH��� ¦�1M S� 9 M d¦�1M S� < M �¦�1M G M



�

,W�LV�SRVVLEOH�WR�FRQVLGHU�D�SUREOHP�RI�PD[LPL]DWLRQ�RI�WKH�DJJUHJDWH�JURVV�LQFRPH�RI�),*-1  ¦�1M M- VXEMHFW� WR� LQGLYLGXDO� FRQVWUDLQWV� ��� �� ����� ����� ���� DQG� WRWDO� VROYHQF\FRQVWUDLQW� ����� 6LPLODUO\� WR� WKH� SUREOHPV� IRU� HDFK� ILUP�� WKLV� SUREOHP� IRU� DOO� DOVR� KDV� DXQLTXH� ILQLWH� VROXWLRQ�� /HW�4 EH� /DJUDQJH� PXOWLSOLHU� WR� FRQVWUDLQW� ��� LQ� DJJUHJDWHSUREOHP��)URP����� ZH�REWDLQ�WKDW���� PD[� -1  ¦�1M PD[� / M �4 � t ¦�1M PD[� / M �T M�  ¦�1M PD[�- M
WKLV�PHDQV� WKDW�JURVV� LQFRPH�RI�),*�H[FHHGV� WKH� VRPH�RI� WKHLU� LQGLYLGXDO� LQFRPHV� DQGKHQFH�DJJUHJDWLRQ�LQWR�),*�LV�SURILWDEOH�IRU�LQGLYLGXDO�ILUPV�7KH� REWDLQHG� UHVXOW� ���� FDQ� EH� LQWHUSUHWHG� DV� IROORZV��:H� FRQVLGHU� ILUP� RSHUDWLQJ� LQHFRQRP\�ZLWK�WZR�V\VWHPV�RI�WKH�SULFHV�DQG�DFFRUGLQJO\�ZLWK��WZR�W\SHV�RI�PRQH\���XVXDOPRQH\� DQG� QRQ�SD\PHQWV�� $W� ODFN� RI� WKH� RSHQ� PDUNHW�� RQ� ZKLFK� RQH� PRQH\� FDQ� EHH[FKDQJHG�IRU�DQRWKHU�� WKH�*UHVKHP¶V� ODZ�GRHV�QRW�KROG��DQG�HDFK�ILUP�DSSUHFLDWHV� WKHQRQ�SD\PHQWV�GLIIHUHQWO\��PDJQLWXGH�RI�LQQHU�UDWH�RI�QRQ�SD\PHQWV�T M GHSHQGV�RQ�W M �\ M�����M M����HWF��DQG�DUH�QRW�REOLJHG�WR�FRLQFLGH�IRU�GLIIHUHQW�ILUPV��7KH�WRWLQJ�RI�VROYHQF\FRQVWUDLQWV�LV�HTXLYDOHQW�WR�RUJDQL]DWLRQ�RI�WKH�ORFDO�FRPSHWLWLYH�PDUNHW�RI�QRQ�SD\PHQWV�RQ�ZKLFK�WKH�ILUPV�ZLWK�VPDOOHU�T M VHOO�DQG�ILUPV�ZLWK�PDMRU�T M EX\�QRQ�SD\PHQWV�DWHTXLOLEULXP�SULFH�4��,Q�WKH�DEVHQFH�RI�VXFK�D�PDUNHW�QRQ�SD\PHQWV��WKH�PXWXDO�FUHGLW�RIILUPV�� FLUFXODWH� RQO\� DORQJ� WHFKQRORJLFDO� FKDLQV�� 7KH� IRUPDWLRQ� RI� WKH� PDUNHW� RI� QRQ�SD\PHQWV� DOORZV� WR� VSUHDG� WKH� PXWXDO� FUHGLW� WR� ILUPV� LUUHOHYDQW� ZLWK� HDFK� RWKHUWHFKQRORJLFDOO\�,QVWHDG� RI� RUJDQL]DWLRQ� RI� WKH� ORFDO�PDUNHW� LW� LV� SRVVLEOH� WR� DFKLHYH� WKH� VDPH� UHVXOW� E\UHDOORFDWLRQ�RI�TXRWDV�RQ��HPLVVLRQ��G M LQVLGH�),*��,W�ZLOO�EH�HQRXJK�WR�FKDQJH�GM LQ����IRU�WKH�ILUP�M � 1 E\

' M  S� < M ± S� 9 M
ZKHUH�< M ��9 M DUH� WKH� VROXWLRQV�RI� WKH�SUREOHP�PD[� -1��(DV\� WR�SURYH� WKDW� LW� LV� UHDOUHDOORFDWLRQ�RI�TXRWDV�¦�1M ' M  ¦�1M G M

,Q� DQ\� FDVH� �� ZKHWKHU� E\� RUJDQL]DWLRQ� RI� WKH� ORFDO� PDUNHW�� ZKHWKHU� E\� UHDOORFDWLRQ� RITXRWDV��� WKH�PDQDJHU�RI� WKH�PDUNHW��FHQWUDO�FRPSDQ\�RU�EDQN��LV�QHFHVVDU\�IRU� WKH�),*�7KH�PRVW�QDWXUDO�PRGH�RI�UHDOORFDWLRQ�RI�GHEWV�LV�ZHOO�NQRZQ�WKH�ILQDQFLDO�SURFHGXUH�RIWKH� UHGLVFRXQW� RI� SURPLVVRU\� QRWHV� E\� EDQN��ZKLFK� FRQVLVWV� LQ� WKH� IROORZLQJ�� 7KH� ILUPZLVKLQJ� WR� VHOO� IRU� PRQH\� GHEW� UHFHLYDEOH�� EHIRUHKDQG� LQWHUFKDQJHV� LW� IRU� WKH� EDQNLQJSURPLVVRU\� QRWH�� ZKLFK� LV� ERXJKW� E\� RWKHU� ILUP� �LQ� SUDFWLFH� LW� PRUH� RIWHQ� EX\HU� RISURGXFWLRQ�RI�GHEWRUV���7KH�VHQVH�RI� WKLV�SURFHGXUH� WKDW� WKH�EDQNLQJ�SURPLVVRU\�QRWH� LV
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HQVXUHG�E\�DVVHWV�RI�EDQNV��LQVWHDG�RI�WKH�FKDLQ�RI�PXWXDO�QRQ�SD\PHQWV��7KH�IXQFWLRQV�RIEDQN�DUH�WR�WHVW�DQG�WR�VDWLVI\�E\�SURPLVVRU\�QRWH�WKH�DFWXDO�VROYHQF\�RI�GHEWRU�$FWXDOO\� IRU�VHUYLFHV� LQ�VXFK�RUJDQL]DWLRQ�RI� WKH�PXWXDOO\�DGYDQWDJHRXV�DJUHHPHQWV� WKHLQWHUPHGLDULHV� �LQ� SDUWLFXODU�� WKH� EDQNV�� UDLVH� SDUWLFXODU� ELOO� GLVFRXQW�� ,Q� WKH�PRGHO� ZHQHJOHFW�LW�DQG�JXHVV��WKDW�EDQN�RSHUDWH�GLVLQWHUHVWHGO\�:H�VSHDN�DERYH�RQO\�RI�VROYHQF\�FRQVWUDLQWV������5HDOORFDWLRQV�RI�ILQDQFLDO�IORZV�ZLWKLQ),*�FDQ�DOVR�VRIWHQ� OLTXLGLW\�FRQVWUDLQWV� �����$V� LW�ZDV� VKRZQ� LQ� >�@� ,W� FDQ�EH�PDGH�E\DVVLJQLQJ�LQGLYLGXDO�LQWHUHVW�UDWHV�WR�WKH�ILUPV�
���2SWLPXP�%HKDYLRU�RI�WKH�)LUP7KH�DERYH�UHVXOWV�VKRZV�WKDW�WKH�EHKDYLRU�WKH�ILUP�LQFOXGHG�LQ�),*�PD\�EH�GHVFULEHG�DVWKH�VROXWLRQ�RI�WKH�IROORZLQJ�RSWLPL]DWLRQ�SUREOHP��ZH�DJDLQ�RPLW�DQ�LQGH[�RI�WKH�ILUP�M������ -  V� < ± V� 9 � W �T� =� ±M�=� ± T�:�� PD[ VXEMHFW�WR���� ����������
ZKHUH

V�  ��T� ± S�� �� � U �� �W �� � 4S� � V�  �T� ± S�� �� � U �� �W �� � 4 S�
DUH�WKH�HIIHFWLYH�SULFHV�RI�GHOLYHULQJ�DQG�SXUFKDVHV�WKURXJK�WKH�WUDGLWLRQDO�FKDQQHO��4 LVWKH�HTXLOLEULXP�UDWH�RI�QRQ�SD\PHQWV�LQVLGH�WKH�JLYHQ�),*�
3URSRVLWLRQ�� /HW�FRVW�IXQFWLRQV�\����DQG�M�����REH\�WR�WKH�PDGH�DERYH�VXSSRVLWLRQV��7KHQWKH�VROXWLRQ�RI�WKH�SUREOHP����� LV�FKDUDFWHUL]HG�DV�IROORZV�
,I� V� �T� � � DQG�V� �T� d ���WKHQ�:� ���=� [7 !����9� �Y&  �Y7�� \�[7���[&  [7��Ï  [7 �W =�! ���DQG�WKH�YDOXHV�RI�=� [7 DUH�GHWHUPLQHG�E\�WKH�HTXDWLRQV
M¶ �=�  T� ± V� ��\
��}7�� �V� � V���� ,I� V� �T� t� DQG�V� �T� tV� �T���WKHQ�=� �:� ���Ï  [&  �[7 ��9� �Y&  �Y7  \�[7��DQGWKH�YDOXH�RI�[7 LV�GHWHUPLQHG�E\�WKH�HTXDWLRQ\
��}7�� �V� � V���� ,I� V��T� t� DQG�V��T� tV��T���WKHQ�:  Y& ± Y7 ! ���= ! ���9� �Y7 ��Y&  �\�[&� ! Y7  \�[7 ���<  [7 ± W �= � [7 ± [&��DQG� WKH�YDOXHV�RI�=��[&��[7 DUH�GHWHUPLQHG� �E\� WKHHTXDWLRQV
M¶ �=�  T� ± W� �� \
��}7�� ��V� ± W W�� � �V� ± W T��� \
��}&�� W� � T��



��

+HUH�SDUDPHWHU�W� LV�GHILQHG�E\�WKH�IROORZLQJ�DOJRULWKP��LI�DW W�� V� WKH�UHODWLRQVDERYH�JLYH�WKH�YDOXHV�VXFK�WKDW�= � [7 ± [& ! ��WKHQ�SXW�W�� V����HOVH�ILQG�W� � V� VRWKDW�= � [7 ± [&  ��7KH�SURSRVLWLRQ���VKRZV�WKDW�WKH�PRGHO�DOORZV�TXDOLWDWLYHO\�GLIIHUHQW�SROLFLHV�RI��WKH�ILUP�7KH� FDVH� �� GHVFULEHV� WKH� ILUP�� LQVLGH�ZKLFK� ERWK� FKDQQHOV� DUH�PL[HG�ZLWK� HDFK� RWKHU�3URGXFHG�JRRGV�DUH�GHOLYHUHG�WURXJK�ERWK�FKDQQHOV��EXW�DOO�URZ�PDWHULDOV�DUH�SXUFKDVHGWKRURXJK�WUDGLWLRQDO�RQH�RQO\�7KH�FDVH ��FRUUHVSRQGV�WR�WKH�ILUP�XVLQJ�WKH�WUDGLWLRQDO�FKDQQHO�H[FOXVLYHO\��7KH�FDVH��GHVFULEHV� WKH� ILUP�� LQVLGH� ZKLFK� FRH[LVW�� QRW� EHLQJ� PL[HG�� PDUNHW� DQG� WUDGLWLRQDOVWUXFWXUHV�� 3DUW� RI� JRRGV� GLUHFWHG� LQ� WKH� WUDGLWLRQDO� FKDQQHO� LV� EHLQJ� PDGH� ZLWK� URZPDWHULDOV� SXUFKDVHG� WKURXJK� WKH� WUDGLWLRQDO� FKDQQHO�� 3DUW� RI� JRRGV� GLUHFWHG� LQ� WKHFRPPHUFLDO�FKDQQHO�LV�EHLQJ�PDGH�ZLWK�URZ�PDWHULDOV�SXUFKDVHG�IRU�PRQH\�DW�WKH�PDUNHW�,QTXLULHV� RI� WKH� SULQFLSDOV� RI� ILUPV� GLVSOD\�� WKDW� DW�PRGHUQ�5XVVLDQ� HFRQRP\� WKHUH� DUHSUHVHQWHG�DOO�WKUHH�PRGHV�RI�SROLF\��EXW�WKH�PRVW�W\SLFDO�LV�WKH�FDVH����7KH�FDVH���DOVR�LVV\PPHWULF�FRQFHUQLQJ� UHODWLRQV�RI� WKH�SULFHV�VL �TL�� L  ���� ,W� LV� SRVVLEOH� WR� LPDJLQH� WKHPRGHO� RI� HFRQRP\�� LQ�ZKLFK� DOO� ILUPV� RSHUDWH� DV� LQ� WKH� FDVH� ��� GHOLYHULQJ� RQH� SDUW� RISURGXFWLRQ� HDFK� RWKHU� WURXJK� WKH� WUDGLWLRQDO� FKDQQHO�� DQG� RWKHU� SDUW� �� WURXJK� WKHFRPPHUFLDO�FKDQQHO�RQ�WKH�FRQVXPHU�PDUNHW�
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