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7KH�JHQHUDO�FDVH7KH�RSWLPDO�PRQHWDU\�FRRSHUDWLRQ�XQGHU�FRPPLWPHQW�LV�GHULYHG�E\�PD[LPL]LQJ�WKH�ZHOIDUH�IXQFWLRQ�����XQGHU�WKH�VWUXFWXUDO�HTXLOLEULXP�FRQGLWLRQV�$6+��$6+
��$6)��$6)
��5(0+��5(0)��77�DQG�77
��7KHLQWHUHVW�UDWHV�DUH�WKHQ�GHWHUPLQHG�E\�WKH�DJJUHJDWH�GHPDQG�HTXDWLRQV�7KH�RSWLPDO�SODQ�FDQ�EH�GHVFULEHG�XVLQJ� WKH�/DJUDQJLDQ�PHWKRG�ZLWK�PXOWLSOLHUV� +P �� 
+P �� 
)P DQG� )PDVVRFLDWHG�ZLWK�WKH�DJJUHJDWH�VXSSO\�HTXDWLRQV��Q DQG� 
Q ZLWK�WKH�WHUPV�RI�WUDGH�HTXDWLRQV��T DQG� 
TZLWK�WKH�UHODWLYH�H[SRUW�PDUJLQ�HTXDWLRQV�7KH�ILUVW�RUGHU�QHFHVVDU\�FRQGLWLRQV�ZLWK�UHVSHFW�WR�WKH�LQIODWLRQ�UDWHV�DUH����������������������������������������������������� W+W+W+W+Q TOQOPSH ��' �� ��������������������������������������������������� � � W+W+W+W+Q TOQOPSH 
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 ��Ö� PPPP ���� �
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 �� �� �Ö� �������� QEQIPPPP �
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)LQDOO\�� WKH�FRQGLWLRQV�DVVRFLDWHG�ZLWK� WKH� UHODWLYH�H[SRUW�PDUJLQV�DQG� WKH�QRPLQDO� H[FKDQJH� UDWH� LPSO\WKDW
������������������������������������������������� :WW:WW)W+W)W+ ( ��
 �
 �� � �� ��� TETPPPP �
������������������������������ � �� � � �:WW:W5WW5WW+W)W+W)5W (=Q(F ����
 �
 � �� ����Ö �� ��������� QEQIV ITETPPPP �
������������������������������������������������ � � � � ��� 



  ����� WWWW TKTKQKKQ �7KH�ILUVW�LPSOLFDWLRQ�RI�WKH�RSWLPDO�VWDELOL]DWLRQ�SODQ�LV�VXPPDUL]HG�LQ�WKH�IROORZLQJ�UHVXOW�
5HVXOW���8QGHU�LQFRPSOHWH�© SDVV�WKURXJK ª��L�H�� ��� 
 t! KK ��WKH�RSWLPDO�FRRSHUDWLYH�SROLF\�FDQQRW�DFKLHYH�WKH�ILUVW�EHVWDOORFDWLRQ�� ,QGHSHQGHQWO\� IURP� WKH� NLQG� RI� VKRFN� DIIHFWLQJ� WKH� HFRQRPLHV�� WKH� PRQHWDU\� DXWKRULWLHV� DOZD\V� IDFH� D� WUDGHRIIEHWZHHQ�LPSRUW�SULFH�DQG�LQWHULRU�SURGXFWLRQ�SULFH�VWDELOL]DWLRQ��7KH�RSWLPDO�SODQ�UHTXLUHV�DGMXVWLQJ�JUDGXDOO\�WKH�SULFH�OHYHOVDQG�WKH�QRPLQDO�H[FKDQJH�UDWH�
&RUROODU\� ��3URYLGHG� VKRFNV� DUH� GUDZQ� IURP� VWDWLRQDU\� GLVWULEXWLRQV�� SULFHV� DQG� QRPLQDO� H[FKDQJH� UDWH� DUH� VWDWLRQDU\YDULDEOHV�
7KH�© SURGXFHU�FXUUHQF\�SULFLQJ ª�FDVH8QGHU� 3&3�� WKH� GHULYDWLRQ� RI� WKH� RSWLPDO� SROLF\� LV� HDVLHU� EHFDXVH� RI� WKH� UHVWULFWHG� QXPEHU� RI� VWDWHYDULDEOHV��7KH�ZHOIDUH�IXQFWLRQ������KDV�WR�EH�PD[LPL]HG�XQGHU�RQO\�WZR�FRQVWUDLQWV��GRPHVWLF�DQG�IRUHLJQ3KLOOLSV� FXUYHV�� (TXDWLRQ� 77� GHWHUPLQHV� UHVLGXDOO\� WKH� H[FKDQJH� UDWH�� ZKLOH� WKH� DJJUHJDWH� GHPDQGHTXDWLRQV�JLYH�WKH�RSWLPDO�SDWKV�RI�QRPLQDO�LQWHUHVW�UDWHV��+HUH�DJDLQ�ZH�XVH�WKH�/DJUDQJLDQ�PHWKRG�DQGGHQRWH� P DQG� 
P WKH�PXOWLSOLHUV�7KH�ILUVW�RUGHU�FRQGLWLRQV�ZLWK�UHVSHFW�WR� :\Ö �� WÖ �� +S DQG� 
)S DUH�JLYHQ�E\
������������������������������ WWWW= PP � 
Ö� �� �Ö 
WW:W\ PP �� �� �� �� WWW+ PPSH DQG� 
 �

 � �� WWW) PPSH �
8VLQJ�������LW�LV�SRVVLEOH�WR�VKRZ�WKDW�WKH�RSWLPDO�SODQ�LV�FKDUDFWHUL]HG�E\�WKH�WZR�IROORZLQJ�HTXDWLRQV���������������������������������������� �� ÖÖ ��� WWW+ \\SH DQG� 
 �

 � ÖÖ ��� WWW) \\SH �7KRVH�UHODWLRQV�FDQ�DOVR�EH�GHULYHG�IURP�HTXDWLRQV������WR������E\�VLPSO\�SRVLQJ� �
   KK �� 
++ DD  DQG
)) DD  �� 7KLV� OHDGV� WR� HTXDWLRQV� DQDORJRXV� WR� ����� ZKHUH� P DQG� 
P DUH� UHSODFHG� E\� 
++ PP � DQG
)) PP � �8QGHU� WKH� ´SURGXFHU�FXUUHQF\�SULFLQJµ� DVVXPSWLRQ�� ZH� UHYLVLW� WKH� UHVXOWV� REWDLQHG� E\� %HQLJQR� DQG%HQLJQR��������LQ�D�VOLJKWO\�GLIIHUHQW�IUDPHZRUN�
5HVXOW���)ROORZLQJ�HIILFLHQW�VKRFNV��WKH�RSWLPDO�FRRSHUDWLYH�SROLF\�DFKLHYHV�WKH�IOH[LEOH�SULFH�DOORFDWLRQ�LI�DQG�RQO\�LI�SULFHVDUH�GHQRPLQDWHG�LQ�WKH�SURGXFHU�FXUUHQF\��,Q�WKDW�FDVH��SXUH�LQIODWLRQ�WDUJHWLQJ�SROLFLHV�LPSOHPHQW�WKH�RSWLPDO�VROXWLRQ�
5HVXOW���)ROORZLQJ�LQHIILFLHQW�VKRFNV��WKH�PRQHWDU\�DXWKRULWLHV�IDFH�DQ�LQIODWLRQ�RXWSXW�JDS�WUDGHRII�VR�WKDW��LQ�WKH�RSWLPDOFRRSHUDWLYH�VROXWLRQ��WKH�SURGXFHU�LQIODWLRQ�UDWHV�DUH�VWDWH�FRQWLQJHQW�DQG�LW�LV�QR�ORQJHU�SRVVLEOH�WR�IXOO\�VWDELOL]H�WKH�HFRQRPLHV�
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© /RFDO�FXUUHQF\�SULFLQJ ª�ZLWKRXW�SUHIHUHQFH�ELDV,Q�RUGHU�WR�JDLQ�VRPH�LQWXLWLRQ�RQ�WKH�RSWLPDO�PRQHWDU\�FRRSHUDWLRQ�ZKHQ�SULFHV�DUH�GHQRPLQDWHG�LQ�WKHFRQVXPHU�FXUUHQF\�� OHW·V� DVVXPH� WKDW� ��� Q �� ,Q� WKDW�FRQWH[W�� WKH� UHDO� H[FKDQJH� UDWH�PRYHV�RQO\� WR� WKHH[WHQW� WKDW� WKHUH� DUH� VRPH�GHYLDWLRQV� IURP� WKH� ODZ�RI�RQH�SULFH��)XUWKHUPRUH��ZH� IRUFH� WKH�GHJUHHV�RIULJLGLW\�WR�EH�WKH�VDPH�ZLWKLQ�HDFK�FRXQWU\��L�H�� )+ DD  HW� 

 )+ DD  ��&RPELQLQJ�HTXDWLRQV������WR�������LW�LV�VWUDLJKW�IRUZDUG�WR�VKRZ�WKDW�WKH�RSWLPDO�SROLF\�FDQ�EH�GHVFULEHGE\�WKH�WZR�IROORZLQJ�HTXDWLRQV�������������������������������������������������� �ÖÖ ��� WWW FFSH DQG� 
 �

 ÖÖ ��� WWW FFSH7KH�WZR�UHODWLRQV�DUH�VLPLODU�WR�WKRVH�REWDLQHG�LQ�WKH�3&3�PRGHO�ZKHUH�WKH�SURGXFHU�SULFH�LQIODWLRQ�UDWHVDQG�WKH�RXWSXW�JDSV�DUH�UHSODFHG�E\�WKH�FRQVXPHU�SULFH�LQIODWLRQ�UDWHV�DQG�WKH�´FRQVXPSWLRQ�JDSVµ�5HVXOW�� :LWKRXW�SUHIHUHQFH�ELDV�DQG�ZKHQ� )+ DD  DQG� 

 )+ DD  ��WKH�RSWLPDO�FRRSHUDWLYH�SROLFLHV�LQ�WKH�3&3�DQG�LQWKH�/&3�PRGHOV�DUH�DQDORJRXV�EXW�GR�QRW�WDUJHW�WKH�VDPH�REMHFWLYHV�3&3
�� ÖÖ ��� WWW+ \\SH
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 � ÖÖ ��� WWW) \\SH
/&3

�ÖÖ ��� WWW FFSH

 �

 ÖÖ ��� WWW FFSH:KHQ� SULFHV� DUH� VHW� LQ� WKH� FRQVXPHU� FXUUHQF\�� LW� LV� RSWLPDO� WR� DGMXVW� WKH� FRQVXPHU� SULFH� OHYHO� WR� WKH� YDULDWLRQ� RI� WKH´FRQVXPSWLRQ� JDSµ�ZKHUH� DV�� XQGHU� SURGXFHU�FXUUHQF\�SULFLQJ�� WKH� SURGXFHU� SULFH� LQIODWLRQ� UDWH� LV� OLQNHG� WR� WKH� RXWSXW� JDSIOXFWXDWLRQV�

&RUROODU\� �� 8QGHU� ´ORFDO�FXUUHQF\�SULFLQJµ�� ZLWK� QR� SUHIHUHQFH� ELDV� DQG� IROORZLQJ� HIILFLHQW� VKRFNV�� WKH� RSWLPDO� VROXWLRQFRQVLVWV� LQ� FRPSOHWHO\� VWDELOL]LQJ� WKH� FRQVXPHU�SULFH� OHYHOV� DQG� FORVLQJ� WKH� FRQVXPSWLRQ� JDSV�� 3XUH� FRQVXPHU�SULFH� LQIODWLRQWDUJHWLQJ�LPSOHPHQWV�WKH�RSWLPDO�SROLF\�
����&RRSHUDWLRQ�JDLQV�DQG�LPSOHPHQWDWLRQ�RI�WKH�RSWLPDO�SROLF\
,Q�WKH�PRGHO�GHYHORSHG�LQ�WKLV�SDSHU��WKH�DEVHQFH�RI�FRRSHUDWLYH�JDLQV�LV�RQO\�YDOLGDWHG�LQ�VRPH�SDUWLFXODUFDVHV�� $V� %HQLJQR� DQG� %HQLJQR� �����D�� HPSKDVL]HG�� ZKHQ� SULFHV� DUH� GHQRPLQDWHG� LQ� WKH� SURGXFHUFXUUHQF\�� WKH� FRRSHUDWLYH� RSWLPDO� SODQ� OHDGV� WR� WKH� VDPH� DOORFDWLRQ� DV� WKH�1DVK� HTXLOLEULXP�� IROORZLQJHIILFLHQW�VKRFNV�DQG�ZLWK�� � [ DQG� �� Q ��$FWXDOO\��WKH�GHFHQWUDOL]HG�SODQ�DFKLHYHV�WKH�ILUVW�EHVW�VROXWLRQVR�WKDW�WKHUH�LV�QR�JDLQ�WR�H[SHFW�IURP�DQ\�FRRSHUDWLRQ�,Q�JHQHUDO��WKH�JDLQV�DUH�OLNHO\�WR�EH�DOO�WKH�PRUH�VXEVWDQWLDO�DV�LQHIILFLHQW�VKRFNV�KLW�WKH�HFRQRPLHV�RU�DVH[FKDQJH� UDWH� ´SDVV�WKURXJKµ� LV� LQFRPSOHWH�� 7KH� XQGHUO\LQJ� UHDVRQ� LV� WKDW� WKH� SHUFHLYHG� WUDGHRIIV� DUHPRUH�IDYRUDEOH�DW�WKH�FHQWUDO�SODQQHU�OHYHO�$V�IDU�DV�WKH�SROLF\�LPSOHPHQWDWLRQ�LV�FRQFHUQHG��%HQLJQR�DQG�%HQLJQR������E��JLYHV�DQ�LQWHUHVWLQJ�UHVXOWWKDW� FDQ� EH� HDVLO\� H[WHQGHG� WR� RXU� IUDPHZRUN� XQGHU� ´SURGXFHU�FXUUHQF\�SULFLQJµ�� 7KH\� VKRZ� WKDW� LW� LVSRVVLEOH� WR�UHSOLFDWH� WKH�RSWLPDO�RXWFRPH�E\�DVVLJQLQJ� WR�GHFHQWUDOL]HG�PRQHWDU\�DXWKRULWLHV� VRPH�ZHOO�GHILQHG�´IOH[LEOHµ�LQIODWLRQ�WDUJHWLQJ�UXOHV��(DFK�SROLF\PDNHU�FRPPLWV�WR�D�ORVV�IXQFWLRQ�SHQDOL]LQJ�IRU�WKHGHYLDWLRQ�RI�WKH�LQIODWLRQ�UDWH�IURP�WDUJHW�DQG�IRU�FKDQJHV�LQ�WKH�RXWSXW�JDS�+RZHYHU��VXFK�D�UHVXOW�GRHVQ·W�KROG�XQGHU�LQFRPSOHWH�´SDVV�WKURXJKµ��,W�LV�LPSRVVLEOH�WR�LPSOHPHQW�WKHRSWLPDO�VROXWLRQ�ZLWKRXW�VRPH�NLQG�RI�H[FKDQJH�UDWH�DUUDQJHPHQW�
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����2SWLPDO�H[FKDQJH�UDWH�UHJLPH
8QGHU�´SURGXFHU�FXUUHQF\�SULFLQJµ)ROORZLQJ� HIILFLHQW� VKRFNV�� WKH� RSWLPDO� SROLF\� UHSOLFDWHV� WKH� IOH[LEOH� SULFH� DOORFDWLRQ�� 7KHUHIRUH�� DV� WKHLQIODWLRQ� UDWHV� DUH� HTXDO� WR� ]HUR� DQG� WKH� ´WHUPV� RI� WUDGH� JDSµ� LV� FORVHG�� HTXDWLRQ� 77� VKRZV� WKDW� WKHQRPLQDO�H[FKDQJH�UDWH�KDV�WR�DGMXVW�WR�WKH�UHTXLUHG�WHUPV�RI�WUDGH�SDWK�XQGHU�IOH[LEOH�SULFHV��7KLV�SURSHUW\VHHPV�WR�SOHDG�LQ�IDYRU�RI�D�IOH[LEOH�H[FKDQJH�UDWH�UHJLPH�ZKHQ�RQO\�UHDO�VKRFNV�SUHYDLO�+RZHYHU��LQ�SUHVHQFH�RI�LQHIILFLHQW�VKRFNV��WKH�DVVRFLDWHG�LQIODWLRQ�RXWSXW�JDS�WUDGHRII�GRHV�QRW�DOORZ�WRIXOO\�VWDELOL]H�WKH�HFRQRPLHV��7KH�RSWLPDO�PRQHWDU\�FRRSHUDWLRQ�WDUJHWV�WKH�SURGXFHU�SULFH�OHYHOV�DQG�WKHQRPLQDO�H[FKDQJH�UDWH��$�IL[HG�H[FKDQJH�UDWH�UHJLPH�PLJKW�HYHQ�EH�RSWLPDO�LI� =� H �,QGHHG�� FRPELQLQJ� HTXDWLRQV� ����� DQG�77�� LW� LV� HDV\� WR� VKRZ� WKDW� WKH� LQIODWLRQ� UDWH� GLIIHUHQWLDO� UHDOL]HVH[DFWO\�WKH�UHTXLUHG�WHUPV�RI�WUDGH�DGMXVWPHQW�LI� =� H ��OHDYLQJ�QR�UROH�IRU�H[FKDQJH�UDWH�YDULDWLRQV�
5HVXOW� � 8QGHU� 3&3� DQG� IROORZLQJ� HIILFLHQW� VKRFNV�� LW� LV� RSWLPDO� WR� OHW� WKH� H[FKDQJH� UDWH� IUHHO\� DGMXVW� WR� WKH� HIILFLHQWIOXFWXDWLRQV�RI�LQWHUQDWLRQDO�UHODWLYH�SULFHV��%XW��IROORZLQJ�LQHIILFLHQW�VKRFNV��DQ�H[FKDQJH�UDWH�PDQDJHPHQW�LV�QHHGHG�DQG�LW�LVRSWLPDO�WR�IL[�LW�ZKHQ� =� H �
8QGHU�© ORFDO�FXUUHQF\�SULFLQJ ª,Q�WKH�SUHVHQFH�RI�VRPH�NLQG�RI�© SULFLQJ�WR�PDUNHW ª��WKH�ODZ�RI�RQH�SULFH�GRHV�QRW�KROG�DQG�LW�PD\�VHHPTXLWH�DSSURSULDWH�WR�OLPLW�H[FKDQJH�UDWH�YDULDWLRQV�LQ�RUGHU�WR�PLQLPL]H�WKH�ZHOIDUH�FRVWV�DVVRFLDWHG�ZLWKWKHVH�GLVWRUWLRQV�7KH�IROORZLQJ�UHVXOW�VKRZV�WKDW�D�IL[HG�H[FKDQJH�UDWH�UHJLPH�LV�RSWLPDO�XQGHU�FHUWDLQ�FRQGLWLRQV�
5HVXOW�� 8QGHU�/&3�DQG�ZLWK� ��� Q �� )+ DD  �� 

 )+ DD  �� WKH�RSWLPDO�FRRSHUDWLYH�SROLF\�LPSRVHV�D�IL[HG�H[FKDQJHUDWH�UHJLPH�LI�HLWKHU�VKRFNV�DUH�HIILFLHQW�RU� � HV �
)ROORZLQJ� HIILFLHQW� VKRFNV�� WKH� RSWLPDO� SROLF\� IXOO\� VWDELOL]HV� WKH� FRQVXPHU� SULFH� OHYHOV� DQG� FORVHV� WKHFRQVXPSWLRQ� JDSV�� )XUWKHUPRUH�� XVLQJ� HTXDWLRQV�&$6+�DQG�&$6)��ZH� VHH� WKDW� WKH� UHDO� H[FKDQJH� UDWHUHPDLQV�FRQVWDQW��6R�HTXDWLRQ�5(5�LPSOLHV�WKDW�WKH�QRPLQDO�H[FKDQJH�UDWH�LV�IL[HG�2WKHUZLVH�� UHPLQGLQJ� WKDW� WKH� SXUFKDVLQJ� SRZHU� SDULW\� KROGV� LQ� WKH� IOH[LEOH� HTXLOLEULXP� ZLWKRXWSUHIHUHQFH�ELDV��ZH�PDNH�XVH�RI�HTXDWLRQV������WR�VKRZ�WKDW�WKH�RSWLPDO�UHDO�H[FKDQJH�UDWH�YDULDWLRQV�DUHPDWFKHG�E\�WKH�LQIODWLRQ�UDWH�GLIIHUHQWLDO�LI� � HV �
��:HOIDUH�FRPSDULVRQV�RI�DOWHUQDWLYH�PRQHWDU\�SROLF\�UXOHV
,Q�WKLV�VHFWLRQ��ZH�FRPSDUH�WKH�SURSHUWLHV�RI���VHWV�RI�PRQHWDU\�SROLF\�UXOHV��� 3XUH�FRQVXPHU�SULFH�LQIODWLRQ�WDUJHWLQJ��,3&��� 3XUH�LQWHULRU�SURGXFWLRQ�SULFH�LQIODWLRQ�WDUJHWLQJ��,33,��� 7D\ORU� UXOHV� WDUJHWLQJ� WKH� FRQVXPHU�SULFH� LQIODWLRQ�ZLWK� D�ZHLJKW� RI� ���� DQG� WKH� RXWSXW� JDS�ZLWK� DZHLJKW�RI������7D\O,3&��� 7D\ORU�UXOHV�WDUJHWLQJ�WKH�LQWHULRU�SURGXFHU�SULFH�LQIODWLRQ�ZLWK�D�ZHLJKW�RI�����DQG�WKH�RXWSXW�JDS�ZLWKD�ZHLJKW�RI������7D\O34,�
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�� 6\PPHWULF�IL[HG�H[FKDQJH�UDWH�SROLF\��),;(��� 7KH�RSWLPDO�FRRSHUDWLYH�SROLF\��237�7KH�V\PPHWULF�IL[HG�H[FKDQJH�UDWH�SROLF\�GHILQHG�LQ����LV�LPSOHPHQWHG�E\�WKH�IROORZLQJ�UXOHV
WWW+W VEE\L ��� �Ö������ �S DQG� WWW)W VEE\L ��� �Ö������ 

 �
 S

ZKHUH�E WHQGV�WRZDUGV���
����&DOLEUDWLRQ�RI�WKH�PRGHO
:H�WU\�WR�PDNH�WKH�PRGHO�UHSUHVHQWDWLYH�RI�WKH�LQWHUDFWLRQV�EHWZHHQ�WKH�8QLWHG�6WDWHV��86��DQG�WKH�HXUR]RQH��(=���7KH�PDLQ�GLIIHUHQFHV�LQ�WKH�FDOLEUDWLRQ�RI�ERWK�FRXQWU\�PRGHOV�FRQFHUQ�WKH�GHJUHHV�RI�ULJLGLW\�)ROORZLQJ�UHFHQW�HPSLULFDO�ZRUNV�RQ�WKH�HVWLPDWLRQ�RI�IRUZDUG�ORRNLQJ�DJJUHJDWH�VXSSO\�HTXDWLRQV��VXFKDV�*DOL�HW�DO�������D���ZH�DVVXPH�WKDW� +D DQG� 
)D DUH������DQG�������ZKLFK�LPSOLHV�WKDW�WKH�GXUDWLRQV�RIFRQWUDFWV� DUH� �� DQG� �� TXDUWHUV� LQ� 86� DQG� (XURSH�� UHVSHFWLYHO\�� 7KHVH� DXWKRUV� QRWLFHG� WKDW�� ZLWKRXWLQIODWLRQ� LQHUWLD�� WKH� HVWLPDWHG� GHJUHHV� RI� ULJLGLW\� DUH� WRR� KLJK�� $V� D� FRQVHTXHQFH�� E\� FKRRVLQJ� WKHDSSURSULDWH�GXUDWLRQV�RI�FRQWUDFWV��ZH�PD\�RYHUHVWLPDWH�WKH�SDUDPHWHUV� +O �� 
)O DQG�WKHQ�XQGHUHVWLPDWHWKH�ZHOIDUH�FRVWV�7KHQ�ZH�FKRRVH� �
   VV DQG� �
   II ��1RWH�WKDW�WKH�XQLWDU\�LQWHUWHPSRUDO�HODVWLFLW\�RI�VXEVWLWXWLRQPDNHV�WKH�PRGHO�FRQVLVWHQW�ZLWK�D�EDODQFH�JURZWK�SDWK��,Q�SDUWLFXODU��WKH�ORQJ�WHUP�ODERU�VXSSO\�GRHV�QRWGHSHQG�RQ�WUHQGV�RQ�WKH�WHFKQRORJLFDO�YDULDEOHV��%HVLGHV�� WKHVH�YDOXHV�DUH�WDNHQ�E\�*DOL�HW�DO� �����E�� LQWKHLU�EDVHOLQH�FDOLEUDWLRQ�)LQDOO\��ZH�SRVH� � [ �� ��� Q DQG� � H ��7KH�VWDWLRQDU\�RSHQQHVV�UDWLR�LQ�ERWK�HFRQRPLHV�LV������$QGWKH�PDUNXS�LQ�WKH�JRRGV�PDUNHW�LV�FORVH�WR������DV�GLG�5RWHPEHUJ�HW�:RRGIRUG����������7KH�FKRLFH�RIWKH�LQWUDWHPSRUDO�HODVWLFLW\�RI�VXEVWLWXWLRQ� [ LV�PXFK�PRUH�GLIILFXOW��5%&�OLWHUDWXUH�DVVXPHV�YDOXHV�LQ�WKHUDJH�RI�����ZKHUHDV�VRPH�UHFHQW�VWXGLHV� ILQG�WKLV�SDUDPHWHU�FORVHU�WR���7ZR�NLQGV�RI�VKRFNV�DUH�H[DPLQHG�LQ�WKLV�VHFWLRQ��WHFKQRORJLFDO�VKRFNV�DQG�FRVW�SXVK�VKRFNV�DIIHFWLQJ�(=H[FOXVLYHO\�
����7UDQVPLVVLRQ�RI�VKRFNV
$�SRVLWLYH�WHFKQRORJLFDO�VKRFN�LQ�(=��$SSHQGL[���:KHQ�SULFHV�DUH�VHW�LQ�WKH�SURGXFHU�FXUUHQF\��WKH�RSWLPDO�SROLF\�IXOO\�VWDELOL]HV�WKH�RXWSXW�JDSV�DQG�WKHSURGXFWLRQ�SULFH�OHYHOV��7KH�QRPLQDO�H[FKDQJH�UDWH�LV�IUHH�WR�DGMXVW�DQG�KHUH��HXUR�GHSUHFLDWHV�RQ�LPSDFW�OHDGLQJ� WR�DQ� LPSURYHPHQW�RI� WKH�(XURSHDQ� WHUPV�RI� WUDGH�� DQG� WKHQ� DSSUHFLDWHV� WLOO� UHDFKLQJ� LWV� LQLWLDOOHYHO��&RQVXPHU�SULFHV� IOXFWXDWH�VWURQJO\�GXH� WR� WKH�RQH�WR�RQH�SDVV�WKURXJK�RI�QRPLQDO� H[FKDQJH� UDWH�)LQDOO\��WKH�LQWHUHVW�UDWHV�DUH�DFFRPPRGDWLQJ�LQ�ERWK�FRXQWULHV��WKH�GHFUHDVH�EHLQJ�VWURQJHU�LQ�(XURSH�$PRQJ�WKH�GLIIHUHQW�SROLF\�UXOHV��WKH�7D\ORU�UXOHV��LQFRUSRUDWLQJ�D�SURGXFHU�SULFH�LQIODWLRQ�REMHFWLYH��OHDGWR�VLPXODWLRQV�TXDOLWDWLYHO\�FORVH�WR�WKH�RSWLPDO�SDWKV�DV�IDU�DV�RXWSXW�JDSV��FRQVXPHU�SULFH�LQIODWLRQ�UDWHVDQG�WHUPV�RI�WUDGH�DUH�FRQFHUQHG��+RZHYHU��WKH�QRPLQDO�H[FKDQJH�UDWH�LV�QRW�VWDWLRQDU\�DQG�DSSUHFLDWHV�LQWKH� ORQJ� UXQ��1HLWKHU� LV� LW� VWDWLRQDU\�ZLWK� WKH�&3,�WDUJHWLQJ�7D\ORU� UXOHV��+RZHYHU�� IL[HG�H[FKDQJH� UDWHSROLF\�DQG�SXUH�&3,�WDUJHWLQJ�EULQJ�EDFN�WKH�H[FKDQJH�UDWH�WR�LWV�LQLWLDO�OHYHO��1RWLFH�WKDW�WHUPV�RI�WUDGH�DUHKXPS�VKDSHG�XQGHU�UXOHV�LQFRUSRUDWLQJ�VRPH�NLQG�RI�H[FKDQJH�UDWH�DUUDQJHPHQW�
� &I��+DUULJDQ��������DQG�7UHIOHU�HW�/DL��������DPRQJ�RWKHUV�



��

8QGHU� ´ORFDO�FXUUHQF\�SULFLQJµ�� WKH� RSWLPDO� FRRSHUDWLYH� SROLF\� FDQQRW� DFKLHYH� WKH� ILUVW� EHVW� DOORFDWLRQ�2XWSXW�LQ�(=�JRHV�EHORZ�LWV�QDWXUDO�OHYHO�ZKHUHDV�WKH�RXWSXW�JDS�LV�SRVLWLYH�LQ�WKH�86��7KH�&3,�LQIODWLRQUDWHV�DUH�VPRRWKHU�WKDQ�LQ�WKH�3&3�FDVH��,QWHUHVW�UDWHV�PRYHV� LQ�RSSRVLWH�GLUHFWLRQV��DFFRPPRGDWLQJ� LQ(XURSH� DQG� UHVWULFWLQJ� LQ� WKH�86�� ([FKDQJH� UDWH� GHSUHFLDWHV�PRUH� VWURQJO\� WKDQ� XQGHU� WKH� ´SURGXFHU�FXUUHQF\�SULFLQJµ�DVVXPSWLRQ�7KH�SXUH�&3,�WDUJHWLQJ�SROLF\�KDV�WKH�VDPH�SURSHUWLHV�DV�WKH�RSWLPDO�RQH�VLQFH�LW�LPSOHPHQWV�WKH�RSWLPDORXWFRPH�ZKHQ�WKHUH� LV�QR�SUHIHUHQFH�ELDV��2WKHU�SROLFLHV� OHDG� WR�VLPLODU�RXWSXW�JDS�DQG� WHUPV�RI� WUDGHVLPXODWLRQV�EXW�IDLO�WR�UHSURGXFH�WKH�RSWLPDO�SDWKV�RI�SULFHV�DQG�QRPLQDO�H[FKDQJH�UDWH�$FWXDOO\�� WKH�KXPS�VKDSHG�UHVSRQVH�RI�WKH�WHUPV�RI�WUDGH�VHHPV�WR�EH� LQGHSHQGHQW�RI�PRQHWDU\�SROLF\�7KLV�REVHUYDWLRQ�LV�SDUWLDOO\�FRUURERUDWHG�E\�WKH�IROORZLQJ�UHVXOW��WKDW�ZH�DOVR�ILQG�LQ�%HQLJQR���������
5HVXOW�� 8QGHU�WKH�DVVXPSWLRQV�RI�&RUROODU\����WKH�WHUPV�RI�WUDGH�DUH�LQGHSHQGHQW�IURP�PRQHWDU\�SROLF\�
&RPELQLQJ�HTXDWLRQV�&$6+�DQG�&$6)�WR�HTXDWLRQV�77�DQG�77
��RQH�HDVLO\�SURYHV�WKLV�UHVXOW�,W�LV�ZRUWK�QRWLQJ�WKDW��HYHQ�LI�SULFHV�DUH�VWLFN\�LQ�WKH�FRQVXPHU�FXUUHQF\��D�GHSUHFLDWLRQ�GRHV�QRW�LPSO\�DGHWHULRUDWLRQ�RI� WKH� WHUPV�RI� WUDGH��7KLV�REVHUYDWLRQ�DQVZHUV� WR� D� FRPPRQ�FULWLFLVP�DGGUHVVHG� WR�/&3VWLFN\�SULFH�PRGHOV�ZKLFK�DUH�´DFFXVHGµ�RI�PDNLQJ�FRXQWHU�IDFWXDO� WHUPV�RI�WUDGH�UHVSRQVH� WR�H[FKDQJHUDWH��
&RVW�SXVK�VKRFN�LQ�(=��$SSHQGL[���
8QGHU� ´SURGXFHU�FXUUHQF\�SULFLQJµ�� WKH� RSWLPDO� SROLF\� FDQQRW� UHSOLFDWH� WKH� IOH[LEOH� SULFH� HTXLOLEULXP�2XWSXW�JDS�LQ�WKH�HXUR�]RQH�GHWHULRUDWHV�DQG�WKHUH�LV�DQ�H[FHVV�GHPDQG�LQ�WKH�86��(XUR�DSSUHFLDWHV�DQGWHUPV�RI�WUDGH�LPSURYH�LQLWLDOO\��,QWHUHVW�UDWHV�LQFUHDVH�LQ�ERWK�FRXQWULHV�7KH�7D\ORU� UXOHV� LPSO\� LPSXOVH�UHVSRQVHV�TXLWH�GLIIHUHQW� IURP� WKH�RSWLPDO� VLPXODWLRQV�� LQ�SDUWLFXODU� IRUWKH� QRPLQDO� H[FKDQJH� UDWH� DQG� WKH� (XURSHDQ� &3,�� 7KH� SXUH� LQIODWLRQ� WDUJHWLQJ� VWUDWHJLHV� JLYH� EHWWHUUHVXOWV�:KHQ� SULFHV� DUH� VHW� LQ� WKH� FRQVXPHU� FXUUHQF\�� WKH� RSWLPDO� FRRSHUDWLYH� SROLF\� QRZ� OHDGV� WR� D� VOLJKWGHWHULRUDWLRQ� RI� WKH� 86� RXWSXW� JDS�� 0RUHRYHU�� WKH� YDULDWLRQV� RI� WKH� (XURSHDQ� &3,� LQIODWLRQ� UDWH� DUHLQYHUWHG�ZLWK�UHVSHFW�WR�WKH�3&3�FDVH��WKH�86�LQWHUHVW�UDWH�GHFUHDVHV�RQ�LPSDFW�DQG�HXUR�DSSUHFLDWHV�PRUHVWURQJO\�$V� IRU� WKH� WHFKQRORJLFDO� VKRFN�� SXUH� &3,� WDUJHWLQJ� JLYHV� WKH� EHVW� RXWFRPH�� 7KH� 7D\ORU� UXOHV� OHDG� WRXQVDWLVIDFWRU\�UHVSRQVHV�IRU�H[FKDQJH�UDWH�DQG�FRQVXPHU�SULFHV�
����:HOIDUH�DQDO\VLV
:H� QRZ� SURFHHG� WR� D� TXDQWLWDWLYH� ZHOIDUH� DVVHVVPHQW� RI� WKH� GLIIHUHQW� PRQHWDU\� SROLFLHV� SUHVHQWHGSUHYLRXVO\��7HFKQRORJLFDO� DQG�FRVW�SXVK�VKRFNV�DUH� WUHDWHG� VHSDUDWHO\��)RU�HDFK�SROLF\��ZH�FRPSXWH� WKHDJJUHJDWH�XWLOLW\�IXQFWLRQ

»¼º«¬ª /� ¦f ���� W WW& ((&8: E

� &I��2EVWIHOG�DQG�5RJRII�������



��

$V� LQ� :RRGIRUG� �������� WKH� XQFRQGLWLRQDO� PHDQ� RSHUDWRU� LV� WDNHQ� RYHU� WKH� LQLWLDO� FRQGLWLRQV� RI� WKHH[RJHQRXV�YDULDEOHV�ZKLFK�IROORZ�WKH�VWDWLRQDU\�GLVWULEXWLRQ�RI�LWV�VWRFKDVWLF�SURFHVV�7KH�ZHOIDUH�FRVW�RI�DQ\�PRQHWDU\�SROLF\�LV�PHDVXUHG�E\�WKH�LQGH[� G �� � &8:&
MM EG �� �

MG UHSUHVHQWV�WKH�SHUPDQHQW�VKLIW�LQ�VWHDG\�VWDWH�FRQVXPSWLRQ�XQGHU�SROLF\� M�7DEOH� �� LQ� $SSHQGL[� �� VKRZV� REYLRXVO\� WKDW� WKH� LQWURGXFWLRQ� RI� LQFRPSOHWH� ´SDVV�WKURXJKµ� LQGXFHVZHOIDUH� FRVWV� DQG� HQKDQFHV� WKH� FRRSHUDWLYH� JDLQV��0RUHRYHU�� WKH� SXUH� LQIODWLRQ� WDUJHWLQJ� UXOHV� SHUIRUPPXFK�EHWWHU�WKDQ�RWKHU�UXOHV�VLQFH�WKRVH�SROLFLHV�HPEHGV�VRPH�IHDWXUH�RI�WKH�RSWLPDO�RXWFRPH�$V� IDU� DV� 7D\ORU� UXOHV� DUH� FRQFHUQHG�� &3,� WDUJHWLQJ� VHHPV� WR� EH� EHWWHU� VXLWHG� WKDQ� ,33,� WDUJHWLQJ�� LQSDUWLFXODU�XQGHU�´ORFDO�FXUUHQF\�SULFLQJµ�)LQDOO\��WKH�V\PPHWULF�IL[HG�H[FKDQJH�UDWH�SROLF\�JLYHV�UHODWLYHO\�JRRG�UHVXOWV�XQGHU�LQHIILFLHQW�VKRFNV�
��&RQFOXVLRQ
7KH�PDLQ�UHVXOW�RI�WKLV�SDSHU�LV�WKDW�WKH�LQWHUQDWLRQDO�RSWLPDO�PRQHWDU\�FRRSHUDWLRQ�GHSHQGV�FUXFLDOO\�RQWKH�ZD\� SULFHV� DUH� VHW��:H� VKRZ� WKDW� WKH� LQWURGXFWLRQ� RI� ´SULFLQJ�WR�PDUNHWµ� FKDQJHV� SUHYLRXV� UHVXOWVIRXQG� LQ� WKH� OLWHUDWXUH�� 8QGHU� ´ORFDO�FXUUHQF\�SULFLQJµ�� WKH� PRQHWDU\� DXWKRULWLHV� VKRXOG� WDUJHW� WKHFRQVXPHU� SULFH� LQGH[� LQVWHDG� RI� WKH� SURGXFHU� SULFH� LQGH[�� )XUWKHUPRUH�� WKH� SURSHUWLHV� RI� WKH� RSWLPDOH[FKDQJH�UHJLPH�DUH�DOPRVW�LQYHUWHG��FRPSDUHG�ZLWK�ZKDW�ZH�GHULYHG�LQ�WKH�´SURGXFHU�FXUUHQF\�SULFLQJµFDVH�7KH�VLPXODWLRQV�DQG�WKH�ZHOIDUH�DQDO\VLV�SUHVHQWHG�LQ�WKH�ODVW�VHFWLRQ�RI�WKLV�SDSHU�RQO\�LQWHQG�WR�LOOXVWUDWHWKH�LPSRUWDQFH�RI�SULFH�VHWWLQJ�DVVXPSWLRQV��,Q�RUGHU�WR�REWDLQ�PRUH�UHDOLVWLF�DQG�FRQVLVWHQW�FDOFXODWLRQV��DFDOLEUDWLRQ� H[HUFLVH� RI� WKH� VKRFNV� VKRXOG� EH� SXUVXHG� DQG� ZH� PLJKW� KDYH� WR� H[WHQG� WKH� PRGHO� WRLQFRUSRUDWH�LQFRPSOHWH�PDUNHWV�DQG�ZDJH�ULJLGLW\��:H�OHW�WKLV�ZRUN�IRU�IXWXUH�UHVHDUFK�



5HIHUHQFHV%HQLJQR��*LDQOXFD���������´5HDO�([FKDQJH�5DWH�3HUVLVWHQFH�DQG�0RQHWDU\�3ROLF\�5XOHVµ��PLPHR��%DQN�RI(QJODQG�%HQLJQR��3LHUSDROR���������´3ULFH�6WDELOLW\�ZLWK�,QFRPSOHWH�5LVN�6KDULQJµ��&(35�����%HQLJQR�� *LDQOXFD� DQG� %HQLJQR�� 3LHUSDROR� �������� ´3ULFH� VWDELOLW\� DV� D� 1DVK� (TXLOLEULXP� LQ� DQ� 2SHQ(FRQRP\µ��&(35������%HQLJQR�� *LDQOXFD� DQG� %HQLJQR�� 3LHUSDROR� �������� ´,PSOHPHQWLQJ� 0RQHWDU\� &RRSHUDWLRQ� 7KURXJK,QIODWLRQ�7DUJHWLQJ�µ��&(35������%HWWV��&DUROLQH�DQG�'HYHUHX[� �������´7KH�([FKDQJH�5DWH� LQ�D�0RGHO�RI�3ULFLQJ� WR�0DUNHWµ��(XURSHDQ(FRQRPLF�5HYLHZ���������������&KDUL�� 9�9��� 3DWULFN� .HKRH�� DQG� (OOHQ� 0F*UDWWDQ�� ������� ´&DQ� 6WLFN\� 3ULFHV� *HQHUDWH� 9RODWLOH� DQG3HUVLVWHQW�5HDO�([FKDQJH�5DWH"µ�PLPHR��)HGHUDO�5HVHUYH�%DQN�RI�0LQQHDORSLV�&ODULGD�� 5LFKDUG�� *HUWOHU�� 0DUN�� DQG� -RUGL� *DOL� �������� ´7KH� 6FLHQFH� RI� 0RQHWDU\� 3ROLF\µ� -RXUQDO� RI(FRQRPLF�/LWHUDWXUH��'HFHPEHU������������������&ODULGD�� 5LFKDUG�� *HUWOHU�� 0DUN�� DQG� -RUGL� *DOL� �������� ´2SWLPDO� 0RQHWDU\� 3ROLF\� LQ� 2SHQ� YV� &ORVHG(FRQRPLHV�µ�$PHULFDQ�(FRQRPLF�5HYLHZ�����Q����0D\���������&RUVHWWL��*LDQFDUOR� DQG�3DROR� 3HVHQWL� �������� ´,QWHUQDWLRQDO�'LPHQVLRQV� RI�2SWLPDO�0RQHWDU\� 3ROLF\µ�1%(5������'HYHUHX[��0LFKDHO��DQG�&KDUOHV�(QJHO����������´0RQHWDU\�3ROLF\�LQ�DQ�2SHQ�(FRQRP\�5HYLVLWHGµ��1%(5����(QJHO��&KDUOHV���������´7KH�5HVSRQVLYHQHVV�RI�&RQVXPHU�3ULFHV�WR�([FKDQJH�5DWHV�$QG�WKH�,PSOLFDWLRQVIRU�([FKDQJH�5DWH�3ROLF\��$�6XUYH\�2I�D�)HZ�5HFHQW�1HZ�2SHQ�(FRQRP\���µ��1%(5������(UFHJ��&��$��/HYLQ�DQG�'��+HQGHUVRQ���������´2SWLPDO�0RQHWDU\�3ROLF\�ZLWK�6WDJJHUHG�:DJH�DQG�3ULFH&RQWUDFWVµ��-RXUQDO�RI�PRQHWDU\�HFRQRPLFV�������������*DOL��-RUGL��������´1HZ�3HUVSHFWLYHV�RQ�0RQHWDU\�3ROLF\��,QIODWLRQ��DQG�WKH�%XVLQHVV�&\FOHµ��1%(5�����*DOL��-RUGL��*HUWOHU��0DUN�DQG�-��'DYLG�/RSH]�6DOLGR��������´�(XURSHDQ�,QIODWLRQ�'\QDPLFVµ��1%(5�����*DOL�� -RUGL��*HUWOHU��0DUN�DQG� -��'DYLG�/RSH]�6DOLGR� �������´0DUNXSV��*DSV�� DQG� WKH�:HOIDUH�&RVWV�RI%XVLQHVV�)OXFWXDWLRQV�µ��1%(5������*DOL�� -RUGL� DQG� 7RPPDVR�0RQDFHOOL� �������� ´0RQHWDU\� 3ROLF\� DQG�([FKDQJH�5DWH�9RODWLOLW\� LQ� D� 6PDOO2SHQ�(FRQRP\µ��1%(5�����0RQDFHOOL�� 7RPPDVR� ������� ´1HZ� ,QWHUQDWLRQDO� 0RQHWDU\� $UUDQJHPHQWV� DQG� WKH� ([FKDQJH� 5DWHµ�PLPHR��%RVWRQ�&ROOHJH�/DQH�� 3KLOLS� �������� ´7KH�1HZ�2SHQ� (FRQRP\�0DFURHFRQRPLFV�� $� VXUYH\µ�� -RXUQDO� RI� ,QWHUQDWLRQDO(FRQRPLFV�������������0F&DOOXP��%HQQHW�DQG�(GZDUG�1HOVRQ���������´0RQHWDU\�3ROLF\�IRU�DQ�2SHQ�(FRQRP\��$Q�$OWHUQDWLYH)UDPHZRUN�ZLWK�2SWLPL]LQJ�$JHQWV�DQG�6WLFN\�SULFHVµ��2[IRUG�5HYLHZ�RI�(FRQRPLF�3ROLF\������������0DXULFH�2EVWIHOG�DQG�.HQQHWK�5RJRII������D��´1HZ�'LUHFWLRQV�LQ�6WRFKDVWLF�2SHQ�(FRQRP\�0RGHOV�µ-RXUQDO�RI�,QWHUQDWLRQDO�(FRQRPLFV������������0DXULFH�2EVWIHOG�DQG�.HQQHWK�5RJRII������E��´'R�:H�5HDOO\�1HHG�D�1HZ�*OREDO�0RQHWDU\�&RPSDFW"µ�1%(5�����6PHWV��)UDQN��DQG�5DI�:RXWHUV���������´2SHQQHVV��,PSHUIHFW�([FKDQJH�5DWH�3DVV�7KURXJK�DQG�0RQHWDU\3ROLF\µ��:RUNLQJ�SDSHU��(&%�:RRGIRUG��0���������´,QIODWLRQ�6WDELOL]DWLRQ�DQG�:HOIDUHµ��PLPHR��3ULQFHWRQ�8QLYHUVLW\�



$33(1',;�� 75$160,66,21� 0(&$1,606� $1'� :(/)$5(� $1$/,6,6� 2)',))(5(17�021(7$5<�32/,&,(6 �
���$V\PPHWULF�WHFKQRORJLFDO�VKRFN(XUR� ]RQH� EHQHILWV� IURP� D� SRVLWLYH� WHFKQRORJLFDO� VKRFN� RI� �� *'3� SRLQW� RQ� RQH� TXDUWHU� ZLWK� DSHUVLVWHQFH�FRHIILFLHQW�RI�����370
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&RQVXPSWLRQ�*DS�(=�ZLWK�RSWLPDO�SROLFLHV&RQVXPSWLRQ�*DS�(=�ZLWK�7D\ORU�UXOHV��&3,�&RQVXPSWLRQ�*DS�(=�ZLWK�IL[HG�H[FKDQJH�UDWH&RQVXPSWLRQ�*DS�(=�ZLWK�7D\ORU�UXOHV��,33,�&RQVXPSWLRQ�*DS�(=�ZLWK�&3,�WDUJHWLQJ
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