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7KH�(QWU\�RI�/RZ�&RVW�$LUOLQHV�3ULFH�&RPSHWLWLRQ�LQ�WKH�(XURSHDQ�$LUOLQH�0DUNHW
0DUFR�$/'(5,*+,��&(57H7���%RFFRQL�8QLYHUVLW\��0LODQ��,WDO\H�PDLO��PDUFR�DOGHULJKL#XQL�ERFFRQL�LW

$OHVVDQGUR�&(172��./0�5R\DO�'XWFK�$LUOLQHV��5HYHQXH�0DQDJHPHQW�'HSW��0LODQ��,WDO\��H�PDLO�DOHVVDQGUR�FHQWR#NOP�FRP
3HWHU�1,-.$03��)UHH�8QLYHUVLW\��$PVWHUGDP��7KH�1HWKHUODQGVH�PDLO��SQLMNDPS#IHZHE�YX�QO
3LHW�5,(79(/'��)UHH�8QLYHUVLW\��$PVWHUGDP��7KH�1HWKHUODQGVH�PDLO��SULHWYHOG#IHZHE�YX�QO

7KLV�SDSHU� LQYHVWLJDWHV� WKH� UHVSRQVH�RI� IXOO� VHUYLFH�FDUULHUV� �)6&V�� WR� WKHHQWU\� RI� ORZ�FRVW� FDUULHUV� �/&&V��� :H� GHYHORS� D� PRGHO� RI� DLUOLQHFRPSHWLWLRQ�� ZKLFK� DFFRPPRGDWHV� YDULRXV� PDUNHW� VWUXFWXUHV�� VRPH� RIZKLFK� LQFOXGH� ORZ�FRVW� SOD\HUV�� � 8VLQJ� GDWD� RQ� SXEOLVKHG� DLUIDUHV� RI/XIWKDQVD��%ULWLVK�$LUZD\V��$OLWDOLD�DQG�./0�IRU�WKH�PDLQ�FLW\�SDLUV�IURP,WDO\� WR� WKH� UHVW� RI� (XURSH�� RXU� VWDWLVWLFDO� PRGHOOLQJ� UHVXOWV� FRQILUP� WKHFRQFOXVLRQV�RI�WKH�WKHRUHWLFDO�PRGHO��&RPSHWLWLRQ�DPRQJ� )6&V�DSSHDUV�WRDIIHFW�WKH�SULFH�OHYHOV�RI�EXVLQHVV�DQG�OHLVXUH�VHJPHQWV�DV\PPHWULFDOO\��,QFRQWUDVW�� FRPSHWLWLRQ�ZLWK� /&&V� UHGXFHV� WKH� IDUHV� RI� )6&V� LQ� DOO� FODVVHVSURSRUWLRQDOO\�.H\ZRUGV�� 3ULFLQJ� VWUDWHJLHV�� \LHOG� PDQDJHPHQW�� ORZ�FRVW� FDUULHUV�(XURSHDQ�DLUOLQH�PDUNHW� -(/�&ODVVLILFDWLRQ��'����/����/���
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���,QWURGXFWLRQ
,Q� UHFHQW� \HDUV�� WKH�(XURSHDQ� DYLDWLRQ� VHFWRU� KDV� H[KLELWHG� LPSUHVVLYH G\QDPLFV�� 7KH� DLUOLQHPDUNHW�KDV�JRQH�WKURXJK�D�GUDVWLF�FKDQJH�RQ�ERWK�WKH�VXSSO\�DQG�WKH�GHPDQG�VLGH��'LIIHUHQW�WRRWKHU� LQGXVWULHV�� WKH� GULYLQJ� IRUFHV� JRYHUQLQJ� WKH� FKDQJHV� GR� QRW� GHSHQG� PDLQO\� RQWHFKQRORJLFDO� IDFWRUV�� EXW� RQ� GHYHORSPHQWV� LQ� WKH� OHJDO�� LQVWLWXWLRQDO� DQG� FXOWXUDO� GRPDLQV�/HJDO�DQG�LQVWLWXWLRQDO�DVSHFWV�KDYH�FOHDUO\�DIIHFWHG�WKH�VWUXFWXUH�RI�WKH�PDUNHW��ZKLOH�FXOWXUDOIRUFHV� KDYH� LQIOXHQFHG� VSDWLDO�PRELOLW\� DQG� LWV� FKDUDFWHULVWLFV�� 7KLV� SDSHU� SUHVHQWV� D� FRQFLVHDQDO\VLV� RI� WKH�PDLQ� FKDQJHV� LQ� WKH� VHFWRU� LQ� RUGHU� WR�XQGHUVWDQG� WKH� HPHUJHQFH� RI� ORZ�FRVWFDUULHUV�LQ�(XURSH�2Q�WKH�VXSSO\�VLGH��ZH�REVHUYH�WKDW�RQO\�D�IHZ�LQGXVWULHV�KDYH�IDFHG�FKDQJHV�DV�GHHS�DVWKRVH�WKDW�KDYH�RFFXUUHG�LQ�WKH�DLUOLQH�LQGXVWU\�LQ�WKH�SDVW����\HDUV��2YHU�WKLV�WLPH�SHULRG��WKHLQGXVWU\� KDV� HYROYHG� IURP� D� V\VWHP� RI� ORQJ� HVWDEOLVKHG� VWDWH�RZQHG� FDUULHUV� RSHUDWLQJ� LQ� DUHJXODWHG�PDUNHW�WR�D�G\QDPLF��IUHH�PDUNHW�LQGXVWU\��%HIRUH�WKH�GHUHJXODWLRQ��RQO\�RQH�RU�WZRIODJ� FDUULHUV� RSHUDWHG� WKH� (XURSHDQ� URXWHV�� ZLWK� DLUIDUHV� EHLQJ� UHJXODWHG� E\� VWDWH� ELODWHUDODJUHHPHQWV��7KH�(XURSHDQ�GHUHJXODWLRQ� WRRN�SODFH� DERXW� ��� \HDUV� DIWHU� WKH�86�GHUHJXODWLRQ�7KUHH�DLUOLQH�SROLF\�µSDFNDJHV¶�ZHUH�DJUHHG�LQ������������DQG�������DQG�IXOO�GHUHJXODWLRQ�FDPHLQWR�IRUFH�LQ�������7KH�7KLUG�3DFNDJH� ZDV�WKH�PRVW�LPSRUWDQW�RQH��DV�E\�WKHQ��SULFLQJ�FDSDFLW\DQG�DFFHVV�ZHUH�IXOO\�GHUHJXODWHG��:LWKLQ�WKH�(8��DLUOLQHV�FDQ�QRZ�RSHUDWH�EHWZHHQ�WZR�RWKHUPHPEHU�FRXQWULHV�YLD�WKHLU�KRPH�FRXQWU\��WKH�³VL[WK�IUHHGRP´�IURP�WKH�&KLFDJR�&RQYHQWLRQ�DQG� HYHQ� RSHUDWH� GRPHVWLF� IOLJKWV� ZLWKLQ� RWKHU� (XURSHDQ� PHPEHU� FRXQWULHV� �WKH� ³VHYHQWKIUHHGRP´�RU�FDERWDJH�ULJKW��7KH� SURFHVV� RI� GHUHJXODWLRQ� DQG� WKH� VXEVHTXHQW� SURFHVV� RI� SULYDWLVDWLRQ� KDV� LQGXFHGLPSRUWDQW�FKDQJHV�LQ�WKH�VWUXFWXUH�RI�WKH�DLUOLQH�PDUNHW���2Q�WKH�RQH�KDQG��PDQ\�FDUULHUV�KDYHVLJQHG� DOOLDQFHV� WR� H[SORLW� HFRQRPLHV� RI� VFDOH� DQG� VFRSH� DQG� WR� RSWLPLVH� WKHLU� QHWZRUNRSHUDWLRQV��2Q�WKH�RWKHU�KDQGV��WKH�DLUOLQHV�QHWZRUN�KDV�HYROYHG�IURP�D�SRLQW�WR�SRLQW�V\VWHP�WRD� KXE�DQG�VSRNH�V\VWHP�� DQG�� ILQDOO\�� ZLWK� WKH� LQWHUQDWLRQDO� DOOLDQFHV�� WR� WKH� PXOWL�KXE� DQGVSRNHV� V\VWHP�� 6RSKLVWLFDWHG� \LHOG� PDQDJHPHQW� WHFKQLTXHV� ZHUH� GHYHORSHG� RQ� LQ� RUGHU� WRFRQWURO�WKH�DLUFUDIW�DYDLODELOLW\�DQG�WR�SURYLGH�DQ�HYHQ�PRUH�GLIIHUHQWLDWHG�SURGXFW�E\�RIIHULQJLQ�IOLJKW�HQWHUWDLQPHQW��IDVW�FKHFN�LQ��9,3�ZDLWLQJ�ORXQJHV��JURXQG�VHUYLFHV��HWF��7KHUHIRUH��WKHROG�QDWLRQDO�FDUULHUV�DUH�FDOOHG�IXOO�VHUYLFH�FDUULHUV��)6&��
� 6HH��H�J���6WDUNLH���������&KDQJ�DQG�:LOOLDPV��������
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���<LHOG�0DQDJHPHQW
0DUNHW�IDFWRUV�VXFK�DV�GHPDQG�IOXFWXDWLRQV��FRQVXPHU�KHWHURJHQHLW\��DQG�XQFHUWDLQW\�DERXW�WKHWUDYHOOHU¶�GHSDUWXUH�GDWH�RU�HYHQ�WKHLU�WKH�GHVWLQDWLRQ��FRPELQHG�ZLWK�D�OLPLWHG�DLUFUDIW�FDSDFLW\DQG�WKH�YHU\�SHULVKDEOH�QDWXUH�RI�WKH�SURGXFW��WKH�XQVROG�VHDWV�FDQQRW�EH�XVHG�DV�VRRQ�DV�D�IOLJKWGHSDUWV���PDNH�WKH�VHWWLQJ�RI�DLUIDUHV�DQG�WKH�DOORFDWLRQ�RI�DLUFUDIW�VHDWV�D�FRPSOH[�SURFHVV��2YHUWKH�SDVW�\HDUV�FDUULHUV�KDYH�DGRSWHG�D�VHW�RI�WHFKQLTXHV�WR�DOORFDWH�OLPLWHG�DQG�KLJKO\�SHULVKDEOHUHVRXUFHV�DPRQJ�GLIIHUHQWLDWHG�FRQVXPHUV��7KHVH�WHFKQLTXHV�DUH�NQRZQ�DV�µ\LHOG�PDQDJHPHQW¶ ��RU� µUHYHQXH�PDQDJHPHQW¶��� 7KH� JRDO� RI� \LHOG�PDQDJHPHQW� LV� WR�PD[LPLVH� WKH� UHYHQXH� RI� DFDUULHU� RSHUDWLQJ� LQ� VXFK� D� FRPSOH[� PDUNHW� HQYLURQPHQW�� :H� LGHQWLI\� WZR� DVSHFWV� RI� \LHOGPDQDJHPHQW��)LUVW��FXVWRPHUV�DUH�KHWHURJHQHRXV�LQ�WUDYHO�EHKDYLRXU�RU�ZLOOLQJQHVV�WR�SD\��DQGWKXV�ILUPV�KDYH�WKH�RSSRUWXQLW\�WR�FXVWRPLVH�WKHLU�SURGXFW� WR�IXOILO� WKH�GHPDQG��6HFRQG��RQFHWKH�RXWSXW�LV�SURGXFHG��DYDLODELOLW\�RI�VHDWV���FRVWV�FDQ�EH�FRQVLGHUHG�VXQN�FRVWV�DQG�WKHUHIRUHWKH�\LHOG�PD[LPLVDWLRQ�SUREOHP�FRLQFLGHV�ZLWK�SURILW�PD[LPLVDWLRQ���:H�FDOO� WUDGLWLRQDO�\LHOGPDQDJHPHQW WKH� VHW� RI� WHFKQLTXHV� WKDW� DUH� XVXDOO\� DGRSWHG� E\� WKH� )6&�� 7UDGLWLRQDO� \LHOG
� )RU�D�UHYLHZ�RI�GLIIHUHQW�\LHOG�PDQDJHPHQW�WHFKQLTXHV��ZH�UHIHU�WR�:HDWKHUIRUG�DQG�%RGLO\��������� 7KLV�H[SODLQV�ZK\�LW�LV�FDOOHG��UHYHQXH�RU�\LHOG�PDQDJHPHQW�DQG�QRW�SURILW�PDQDJHPHQW�
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� &DUULHUV�ODEHO�FODVVHV�ZLWK�FDSLWDO�OHWWHUV��)RU�H[DPSOH��WKH�SURPRWLRQDO�FODVVHV�RI�$OLWDOLD�DUH�2�DQG�1�ZKLOH�WKH�RQHV�RI�/XIWKDQVD�DUH�9�RU�:��,Q�WKH�QH[W�VHFWLRQ��ZH�SURSRVH�D�FODVV�PDSSLQJ�LQ�RUGHU�WR�EHDEOH�WR�FRPSDUH�WKHP�� /&&V�PRGLI\�WKH�VHOOLQJ�SULFH�RI�HDFK�IOLJKW�DV�D�IXQFWLRQ�RI�WKH�GHSDUWXUH�GDWH��,I�D�SULFH�LV�WRR�ORZ��WKHIOLJKW�ZLOO�ILOO�XS�HDUO\�DQG�KLJKHU�\LHOGLQJ�ODWH�ERRNLQJ�EXVLQHVV�ZLOO�EH�WXUQHG�DZD\��2Q�WKH�FRQWUDU\��LIWKH�SULFH�LV�WRR�KLJK��WKH�IOLJKW�LV�DW�ULVN�RI�GHSDUWLQJ�ZLWK�HPSW\�VHDWV�



�

SULFH��QR�GULQNV�RU�IRRG��QR�IUHTXHQW�IO\HUV�SURJUDP�RU�FRQYHQLHQW�DLUSRUW��QR�9,3�ORXQJH�RU�LQ�IOLJKW� VHUYLFHV��7KH� UXOHV�DSSOLHG� WR� WKH� IDUHV� DUH� UHPRYHG�� DV�QR� VHJPHQWDWLRQ� LV� DSSOLHG��QR6XQGD\�UXOH��GDWH�OLPLWV��FKDQJHV�IHH��DQG�VR�RQ��7KRVH�IDFWRUV�PDNH� WKH� LQYHQWRU\�FRQWURO�RI/&&V� VLPSOHU� WR� PDQDJH� WKDQ� )6&V�� 7KH� GLVWULEXWLRQ� V\VWHP� FDQ� EH� LPSOHPHQWHG� YLD� WKH,QWHUQHW�VR�WKDW�SDVVHQJHU�LV�DEOH�WR�FRPSDUH�SULFHV�DV�D�IXQFWLRQ�RI�GDWH�RU�WLPH�RI�GHSDUWXUH�7KH�VLPSOLILHG�\LHOG�PDQDJHPHQW�WHFKQLTXHV�GR�QRW�DSSO\�DQ\�H[SOLFLW�SURGXFW�GLIIHUHQWLDWLRQ�H[FHSW� IRU� D� G\QDPLF� SULFLQJ� VFKHGXOH� EDVHG� RQ� WKH� GHSDUWXUH� GDWH�� ZKLOH� WUDGLWLRQDO� \LHOGPDQDJHPHQW FKRRVHV�WKH�EHVW�FRPELQDWLRQ�RI�IDUHV�DQG�FRQGLWLRQV�IRU�HDFK�SDVVHQJHU�FDWHJRU\�TXDOLW\�SURGXFW��WR�HDFK�SDVVHQJHU�FDWHJRU\�
���7KHRUHWLFDO�)UDPHZRUN
����3UHIDWRU\�UHPDUNV
,Q� WKLV� VHFWLRQ�ZH�GHYHORS� D� WKHRUHWLFDO�PRGHO� WR� DQDO\VH� WKH� DLUOLQHV� SULFH� FRPSHWLWLRQ��7KHIUDPHZRUN� LV� EDVHG� RQ� UHFHQW� OLWHUDWXUH� RQ� SURGXFW� GLIIHUHQWLDWLRQ� LQ� ROLJRSROLVWLF� PDUNHWV ��3UHYLRXV� FRQWULEXWLRQV� VXFK� DV�0XUSK\� ������� 2UHQ�� 6PLWK� DQG�:LOVRQ�� ������� &DOHP� DQG6SXOEHU��������DQG�+ROPHV��������DVVXPHG�QR�LQWHUGHSHQGHQFLHV�DPRQJ�PDUNHWV��L�H��EXVLQHVVWUDYHOOHUV� GR� QRW� GHPDQG� WKH� OHLVXUH� SURGXFWV� DQG� YLFH�YHUVD�� +RZHYHU�� FRQWUDU\� WR� WKRVHDXWKRUV��ZH�IROORZ�WKH�DSSURDFK�RI�:LOVRQ���������5RFKHW�DQG�6WROH��������DQG�'XVVHLQ�������ZKR�GHYHORSHG�D�PRGHO�ZLWK�PDUNHW�LQWHUGHSHQGHQFLHV���7KLV�DSSURDFK�LV�TXLWH�GLIIHUHQW�IURPWKH�WUDGLWLRQDO�VFKHPH��LQ�WKDW�WKH�ILUP¶V�GHPDQG�LV�QRW�UHSUHVHQWHG�DV�D�IXQFWLRQ�RI�SULFHV��EXW�LVH[SUHVVHG�LQ�WHUPV�RI�XWLOLW\�OHYHOV�SURYLGHG�WR�FRQVXPHUV�E\�WKH�ILUPV�� ,Q�WKLV�VHW�XS��5RFKHWDQG�6WROH�SURYHG�WKDW�WKH�DVVXPSWLRQ�RI�LQWHUGHSHQGHQF\�GRHV�QRW�DIIHFW�WKH�PDUNHW�HTXLOLEULXP

� 2WKHU�DXWKRUV���H�J��&DUOWRQ��������DQG�'DQD������D������E��KDYH�IRFXVHG�RQ�WKH�FRPSOHPHQWDU\DVSHFW��ZKLFK�LQYROYHV�SULFH�GLVFULPLQDWLRQ�WKDW�FRQFHUQV�SHDN�DQG�RII�SHDN�SULFLQJ�ZKHQ�GHPDQG�LVXQNQRZQ�� 0DQ\�RWKHU�DXWKRUV�KDYH�DQDO\VHG�WKLV�WRSLF��$PRQJ�WKHVH�DXWKRUV��LW�LV�ZRUWK��IURP�D�WKHRUHWLFDO�SRLQWRI�YLHZ��PHQWLRQLQJ�,YDOGL�DQG�0DUWLPRUW���������6WROH���������$UPVWURQJ���������-DPLOWRQ�DQG�7KLVVH�������� $UPVWURQJ� DQG� 9LFNHUV� �������� -HQVHQ� �������� 'XVVHLQ� ������� DQG� 9DOOHWWL� �������� )URP� DQHPSLULFDO� SRLQW� RI� YLHZ�� LW� LV� ZRUWK� PHQWLRQLQJ� %RUHVWHLQ� �������� %HUU\� �������� %RUHVWHLQ� DQG� 5RVH��������0F0DQXV���������&OHULGHV��������DQG�0DFVNiVL��������



�

�ERWK� LQ� WHUPV� RI� TXDOLWLHV� DQG� SULFHV��� ZKHQ� ROLJRSROLVWLF� PDUNHWV� DUH� FKDUDFWHULVHG� E\V\PPHWULF�ILUPV��2XU�PRGHO�GLIIHUV�IURP�WKH�SHUYLRXV�RQHV�DV�LW�VHWV�WKH�SUREOHP�LQ�WKH�WUDGLWLRQDO�IRUP�L�H�� LQ� WHUPV� RI� SULFHV��� EXW� LW� WDNHV� LQWR� DFFRXQW� WKH� PDUNHW� LQWHUGHSHQGHQFLHV�� 7KLVVLPSOLILFDWLRQ� LV� SRVVLEOH� DV� ZH� DVVXPH� WKDW� TXDOLWLHV� DUH� H[RJHQRXVO\� GHWHUPLQHG� OLNH� LQWUDGLWLRQDO� ROLJRSROLVWLF� PRGHOV�� +HQFH�� ZH� DUULYH� DW� RXU� LQWHUPHGLDWH� SRVLWLRQ� EHWZHHQ� WKHWUDGLWLRQDO�PRGHOOLQJ�DSSURDFK�DQG�WKH�RQH�SURSRVHG�E\�:LOVRQ�:H�DVVXPH�WKDW�WKHUH�DUH�WZR�W\SHV�RI�ILUPV��WUDGLWLRQDO�ILUPV��QDPHO\��/ RU�5���DQG�ORZFRVW�ILUPV��QDPHO\��6 RU�0���7KH\�GLIIHU�ZLWK�UHJDUG�WR�WZR�DVSHFWV��$�WUDGLWLRQDO�ILUP�FDQ�RIIHUSURGXFWV�RI�WZR�GLIIHUHQW�TXDOLWLHV� �T DQG� �T �� �� TT � ��ZLWK�FRUUHVSRQGLQJ�XQLW�FRVWV� �� FF � �$� ORZ�FRVW� ILUP� FDQ� RQO\� SURYLGH� SURGXFWV� RI� TXDOLW\ �T ZLWK� FRVWV� �� FF d �� ,Q� RWKHU� ZRUGV�WUDGLWLRQDO�ILUPV�FDQ�RIIHU�D�IXOO�UDQJH�RI�SURGXFWV�EXW�DW�KLJKHU�FRVW��ZKLOH�ORZ�FRVW�ILUPV�FDQRIIHU�D�UHVWULFWHG�UDQJH�RI�SURGXFWV�EXW�DW�ORZHU�FRVW�&RQVXPHUV� DUH� YHUWLFDOO\� KHWHURJHQHRXV� DQG� IRUP� WZR� PDUNHWV�� WKH� VWURQJ� PDUNHW�EXVLQHVV� WUDYHOOHUV�ZLWK�D�KLJK�ZLOOLQJQHVV�WR�SD\��QDPHO\�� �W ��DQG� WKH�ZHDN�PDUNHW� �OHLVXUHWUDYHOOHUV�ZLWK�D�ORZ�ZLOOLQJQHVV�WR�SD\��QDPHO\�� �W ���7KH�VL]H�RI�WKH�ZHDN�PDUNHW�LV� PP  � �DQG� WKH� VL]H� RI� WKH� VWURQJ�PDUNHW� LV� PP � �� ��%RWK� W\SHV� RI� FRQVXPHU� DSSUHFLDWH� TXDOLW\�DOWKRXJK�WKH�FRQVXPHUV�EHORQJLQJ�WR�WKH�VWURQJ�PDUNHW�DUH�PRUH�LQWHUHVWHG�LQ�TXDOLW\�WKDQ�WKHRWKHUV��/HW� OLLO TWX  EH�WKH�XWLOLW\�HYDOXDWLRQ�RI�D�SURGXFW�RI�TXDOLW\� O E\�FRQVXPHU� L ��+HQFH�ZH�DVVXPH�WKDW�
�� LL XX ! IRU� ��� L DQG� �������� XXXX �!� � ���
7UDGLWLRQDO� ILUPV�GHVLJQ�SURGXFWV�RI�TXDOLW\� �T IRU� WKH�ZHDN�PDUNHW��DQG�SURGXFWV�RITXDOLW\� �T IRU� WKH�VWURQJ�PDUNHW�� ,Q�DQ\�FDVH�� VLQFH�PDUNHWV�DUH� LQWHUGHSHQGHQW�� WKHUH�FDQ�EHGLYHUVLRQ��L�H��D� �W �W\SH�FRQVXPHU�FDQ�EH�LQWHUHVWHG�LQ�D�SURGXFW�GHVLJQHG�IRU� �W ��/HW�XV�FDOO� MS�WKH�SULFH�FKDUJHG�E\�ILUP� M IRU� �T ��DQG� MS� WKH�SULFH�IRU� �T ��7R�DYRLG�GLYHUVLRQ��ILUP� M PXVW

� 1RWH� WKDW� WKLV� UHVXOW� GLIIHUV� IURP� WKDW� RI� WKH�PRQRSRO\� FDVH��ZKHUH� WKH� SUHVHQFH� RI� LQWHUGHSHQGHQF\DIIHFWV� WKH� HTXLOLEULXP� �ERWK� LQ� WHUPV� RI� TXDOLW\� DQG� SULFHV��� �VHH� 0XVVD� DQG� 5RVHQ�� ������� 2Q� WKH



�

FKRRVH� MS� DQG� MS� �� VR� WKDW� WKH�QHW�XWLOLW\�RI� �W ��ZKHQ�KH�VKH�EX\V� �T �� LV� DW� OHDVW� HTXDO� WR
KLV�KHU�QHW�XWLOLW\�ZKHQ�KH�VKH� EX\V� �T �� 7KLV�PHDQV� LQ� IRUPDO� WHUPV�� MM SXSX ������ �t� �1RWH�WKDW�WKLV�LQHTXDOLW\�PD\�DOVR�EH�ZULWWHQ�DV�

USS MM d� �� � ���
ZKHUH� ���� XXU � ��7KLV�FRQGLWLRQ�LV�NQRZQ�DV�WKH�µLQFHQWLYH�FRPSDWLELOLW\�FRQVWUDLQW¶ �� �,&��&RQVXPHUV�DUH�DOVR�KRUL]RQWDOO\�KHWHURJHQHRXV�VR�WKDW�� FHWHULV�SDULEXV�� VRPH�RI�WKHPSUHIHU� WR� EX\� IURP� ILUP� / DQG� RWKHUV� IURP� ILUP� 5�� 6 RU� 0�� ,Q� RWKHU� ZRUGV�� FRQVXPHUV¶SUHIHUHQFHV� DUH� KHWHURJHQHRXV�ZLWK� UHVSHFW� WR� WKH� EUDQG�� ,QWHUSUHWLQJ� WKLV� LQ� WHUPV� RI� VSDWLDOGLVWULEXWLRQ� RI� FRQVXPHUV�� ZH� FDQ� LPDJLQH� WKDW� FRQVXPHUV� DUH� XQLIRUPO\� GLVWULEXWHG� RQ� DXQLWDU\�+RWHOOLQJ��������VHJPHQW�DQG�WKDW�ILUPV�DUH�ORFDWHG�DW�GLIIHUHQW�SRLQWV�RQ�WKH�OLQH��:HQRUPDOLVH�WKH�FRQVXPHU�PDVV�WR���7KH�XQLWDU\��WUDQVSRUWDWLRQ��FRVW�RI�FRQVXPLQJ�D�SURGXFW��ZKLFK�GLIIHUV�KRUL]RQWDOO\� IURP� WKHFRQVXPHU¶V�LGHDO��RQH�LV�V ��7DNLQJ�DOO�WKHVH�WKLQJV�LQWR�DFFRXQW��WKH�XWLOLW\�RI�D�FRQVXPHU�RIW\SH� L ORFDWHG�DW� [ ��ZKR�FRQVXPHV�D�SURGXFW�RI�TXDOLW\� O IURP�ILUP� M ORFDWHG�DW� M\ LV�WKHQ
HTXDO�WR�� MOMLO \[SX ��� V �

:H�ZLOO�DQDO\VH�IRXU�GLIIHUHQW�VLWXDWLRQV��� 0RQRSRO\��RQH�WUDGLWLRQDO�ILUP�/ RQ�WKH�PDUNHW�ORFDWHG�DW� � /\ ��� 6\PPHWULF�GXRSRO\�� WZR� WUDGLWLRQDO� ILUPV� RQ� WKH�PDUNHW�� QDPHO\� / DQG�5�� ORFDWHG� DW� /\ DQG� � 5\ ��� $V\PPHWULF� GXRSRO\�� RQH� WUDGLWLRQDO� ILUP� / DQG� RQH� ORZ� FRVW� ILUP� 6�� ORFDWHG�UHVSHFWLYHO\��DW� � /\ DQG� � 6\ ��� $V\PPHWULF�ROLJRSRO\��WZR�WUDGLWLRQDO�ILUPV�/ DQG�5 DQG�RQH�ORZ�FRVW�ILUP�0��ORFDWHG�UHVSHFWLYHO\��DW� � /\ �� � 5\ DQG� �� 0\ �
FRQWUDU\��$OGHULJKL��������VKRZV�WKDW�LQWHUGHSHQGHQF\�PDWWHUV��ZKHQ�ZH�FRQVLGHU�PDUNHW�VWUXFWXUHV�ZLWKDV\PPHWULF�ILUPV��� 7KH� LQFHQWLYH� FRPSDWLELOLW\� FRQVWUDLQW� LV� VDLG� WR� EH� ELQGLQJ�ZKHQ� D� ILUP� FKRRVHV� WKH� SULFHV� RI� KLJKTXDOLW\�DQG�ORZ�TXDOLW\�SURGXFWV�LQ�VXFK�D�ZD\�WKDW�KLJK�ZLOOLQJQHVV�WR�SD\�FRQVXPHUV�DUH�LQGLIIHUHQW�WREX\LQJ�D�KLJK�TXDOLW\�SURGXFW� DW� D�KLJK�SULFH�DQG�EX\LQJ�D� ORZ�TXDOLW\� SURGXFW� DW� D� ORZ�SULFH��2Q� WKH



�

,Q� WKLV� VHW�XS�� LW� LV� LPSRUWDQW� WR� FRPSXWH� WKH� FRQVXPHU� GHPDQG� RI� ILUP� 065/M ��� LQPDUNHW� L �� L�H�� WKH�QXPEHU�RI�FRQVXPHUV�RI�W\SH� LW WKDW�ZLOO�EX\�IURP� M ��/HW� MG DQG� OMS EH�UHVSHFWLYHO\��WKH�GLVWDQFH�RI�D�VHOHFWHG�FRQVXPHU�IURP�ILUP� M DQG�WKH�SULFHV�FKDUJHG�E\�ILUP� MIRU� D� SURGXFW� RI� TXDOLW\� O �� $� FRQVXPHU� ZLOO� EX\� D� SURGXFW� RI� TXDOLW\� O IURP� NM z �� LI
NONLOMOMLO GSXGSX VV ����� ��ZKHUH� � N ��/��5��6 DQG�0� ONS DQG� NG DUH��UHVSHFWLYHO\��WKHSULFH�FKDUJHG�E\�DQG�WKH�GLVWDQFH�IURP�WKH�FRPSHWLWRU��:KHQ� � N ��WKH�LQHTXDOLW\�FDSWXUHV�WKHGHFLVLRQ�RI�QRW�EX\LQJ��L�H�� LOO XS  � �� ��  G �$VVXPH�� WKDW�WKHUH�LV�QR�GLYHUVLRQ��L�H���ILUPV�FKDUJH�SULFHV�VR�WKDW�WKH�LQFHQWLYH�FRPSDWLELOLW\FRQVWUDLQW�RI�HTXDWLRQ�����LV�VDWLVILHG��6R��WKH�GHPDQG�IRU�D�SURGXFW�RI�TXDOLW\� OT IDFHG�E\�WKH

PRQRSROLVW�/ LQ�WKH�PDUNHW� LW ZLWK� LO  LV�
� � ¹̧·©̈§ � VP L/LLLL/L/ SXS' 8 � ���

ZKHUH�8 LV�WKH�FXPXODWLYH�XQLIRUP�GLVWULEXWLRQ�ZLWK�VXSSRUW�>���@�1RZ��LQ�GXRSRO\����WKH�GHPDQG�IRU�/ LQ�WKH�PDUNHW� LW LV�� � ¹̧·©̈§ �� VP �� �� L/LNLLNL/L/ SSSS' 8 � ���
ZKHUH�  N 5��6��0��$QDORJRXVO\��WKH�GHPDQG�IRU�  M 5��6 LV�
� � ¸̧¹·¨̈©§ �� VP �� �� LML/LL/LMLM SSSS' 8 � ���

FRQWUDU\��WKH�LQFHQWLYH�FRPSDWLELOLW\�FRQVWUDLQW�LV�VDLG�WR�EH�VODFN�ZKHQ�SULFHV�DUH�VHW�LQ�VXFK�D�ZD\�WKDWFRQVXPHUV�RI�WKH�VWURQJ�PDUNHW�ZLOO�VWULFWO\�SUHIHU�D�KLJK�TXDOLW\�SURGXFW�WR�D�ORZ�TXDOLW\�SURGXFW��� :H�DGG�D�WHFKQLFDO�DVVXPSWLRQ�LQ�RUGHU�WR�UHVWULFW�WKH�QXPEHU�RI�SRVVLEOH�FDVHV��WKXV�IRFXVLQJ�RQ�WKHPRUH� LQWHUHVWLQJ�RQHV��:H�DVVXPH� WKDW�D�PRQRSROLVW�ZDQWV� WR� VHUYH�DOO� WKH�FXVWRPHUV�RI� W\SH�W� DQG�DWOHDVW� RQH�KDOI� RI� W\SH�W���7KLV� FRUUHVSRQGV� WR� WKH� DVVXPSWLRQ� WKDW� FRQVXPHUV� DUH� QRW� WRR� GLIIHUHQWLDWHGKRUL]RQWDOO\�DQG�YHUWLFDOO\��$V�D�FRQVHTXHQFH��LQ�WKH�GXRSRO\�FDVH�ERWK�PDUNHWV�DUH�FRPSOHWHO\�FRYHUHG��� $OVR�LQ�WKLV�FDVH�ZH�DVVXPH�WKDW�ILUPV�ZLOO�VDWLVI\�WKH�LQFHQWLYH�FRPSDWLELOLW\�FRQVWUDLQW�



��

$V�DOUHDG\�QRWHG��D�ORZ�FRVW�ILUP�LV�QRW�DEOH�WR�RIIHU�D�SURGXFW�RI�TXDOLW\� �T ��DQG�KHQFHLW�DOVR�KDV�WR�RIIHU�D�SURGXFW�RI�TXDOLW\� �T WR�FRQVXPHUV�EHORQJLQJ�WR�WKH�VWURQJ�PDUNHW��6LQFHWKH�HYDOXDWLRQ�RI�D� �W �W\SH�FRQVXPHU�IRU�D�SURGXFW�RI�TXDOLW\� �T GLIIHUV�IURP�WKH�RQH�RI�TXDOLW\
�T E\� DQ� DPRXQW� HTXDO� WR� ���� XXU � �� WKH� SHUFHLYHG� SULFH� RI� D� SURGXFW� RI� TXDOLW\� �T LVUSS 66 � �� ��,Q�RWKHU�ZRUGV�� 6S� LQGLFDWHV�WKH�SULFH�DGMXVWHG�IRU�WKH�TXDOLW\�

����0RQRSRO\
8VLQJ�HTXDWLRQ�����DQG������ZH�FDQ�ZULWH�GRZQ�WKH�RSWLPLVDWLRQ�SUREOHP�RI�WKH�PRQRSROLVW�/�

� �� �¦  ����PD[ L LL/L/L/ FSS' � V�W� USS MM d� �� � ���
7KH�PRQRSRO\�IUDPHZRUN�SURGXFHV�D�ZLGH�UDQJH�RI�FDVHV�GHSHQGLQJ�RQ�ZKHWKHU�LW� LV�RSWLPDOIRU� WKH� ILUP� WR� SDUWLDOO\� RU� FRPSOHWHO\� FRYHU� WKH� PDUNHWV�� DQG� ZKHWKHU� RU� QRW� WKH� LQFHQWLYHFRPSDWLELOLW\�FRQVWUDLQW�LV�ELQGLQJ�,Q�RUGHU�WR�VLPSOLI\�WKH�DQDO\VLV��DQG�FRQVLGHULQJ�WKH�PRUH�LQWHUHVWLQJ�FDVH��ZH�VROYH�WKH�PRGHODVVXPLQJ�D�SDUWLDO�FRYHUDJH��DW�OHDVW�KDOI��RI�WKH�ZHDN�PDUNHW�DQG�D�IXOO�FRYHUDJH�RI�WKH�VWURQJPDUNHW� ZKHQ� ,&� LV� ELQGLQJ�� 8QGHU� WKHVH� DVVXPSWLRQV�� WKH� RSWLPLVDWLRQ� SUREOHP� RI� WKHPRQRSROLVW�EHFRPHV�DV�IROORZV�

� � � �� �������� �PD[ FUSFSSX /// ������ PVP � ���
7KH�ILUVW�RUGHU�FRQGLWLRQV�LPSO\�WKDW�

� � ¸̧¹·¨̈©§ ��� PPV ������� XFS / � USS // � �� � ���
&OHDUO\�� SULFHV� DUH� UHODWHG� WR� WKH� YDULDEOHV� RI� WKH�PRGHO� LQ� WKH� IROORZLQJ�ZD\�� D�� SULFHV� DUHLQFUHDVLQJ�ZLWK� FRVWV�� E�� �DOO�� SULFHV� GHFOLQH�ZKHQ� WKH� VL]H� RI� WKH�ZHDN�PDUNHW� LV� ODUJH�ZLWK



��

UHVSHFW� WR� WKH� VL]H� RI� WKH� VWURQJ� PDUNHW�� F�� SULFHV� DUH� LQFUHDVLQJ� ZLWK� WKH� SDUDPHWHUV� WKDWPHDVXUH�WKH�KRUL]RQWDO�KHWHURJHQHLW\�
����'XRSRO\
$V�ZH�KDYH�DOUHDG\�DVVXPHG��D�ILUP�ZLOO�FRPSOHWHO\�FRYHU�WKH�VWURQJ�PDUNHW�DQG�DW�OHDVW�KDOI�RIWKH�ZHDN�PDUNHW��$V�D�GLUHFW�FRQVHTXHQFH��LQ�WKH�GXRSRO\�FDVH��ERWK�PDUNHWV�DUH�FRYHUHG��7KHRSWLPLVDWLRQ�SUREOHP�RI�ILUP�/ LV�DV�IROORZV�

� �LL/L L/LNL FSSS �¹̧·©̈§ ��¦  ��� �� �PD[ VP �
���

:H�VROYH�WKH�PRGHO�E\�DVVXPLQJ�WKDW�WKH�LQFHQWLYH�FRPSDWLELOLW\�FRQVWUDLQW�LV�VODFN��DQG�WKHQZH�FKHFN�ZKHWKHU�WKH�FRQVWUDLQW�LV�VDWLVILHG��)URP�WKH�ILUVW�RUGHU�FRQGLWLRQV�ZH�KDYH�
� �V�� LNLL/ SFS �� � ����

ZKHUH�  N 5��%\�V\PPHWU\� L5L/ SS  ��DQG�KHQFH�
V� LL/ FS � ����

&RQVHTXHQWO\��WKH�,&�FRQVWUDLQW�LV�VDWLVILHG�ZKHQ
������ XXUFF � �� � ����

&RQGLWLRQ������LV�VDWLVILHG�ZKHQ�FRVWV�DUH�QRW�WRR�GLIIHUHQW��DQG�ZKHQ�ZHDN�DQG�VWURQJPDUNHWV�DUH�VXIILFLHQWO\�GLIIHUHQWLDWHG��,W�LV�ZRUWK�QRWLQJ�� WKDW�LI� ������ XXFF �!� ��WKHQ��IRUD�ILUP�� LW� LV�EHWWHU�WR�RQO\�SURGXFH�TXDOLW\� �T ��DV�WKH�FRVWV�WR�SURGXFH� �T DUH�KLJKHU� WKDQ� WKH
�� 7KLV�UHVXOW�LV�QRW�VSHFLILF�IRU�WKH�GXRSRO\�FDVH��DQG�LW�DOVR�KROGV�IRU�WKH�PRQRSRO\�FDVH�



��

DGYDQWDJHV�FRPLQJ�IURP�WKH�RSSRUWXQLW\�RI�FKDUJLQJ�GLIIHUHQW�SULFHV��&RQVHTXHQWO\��ZH�DVVXPHWKDW� FRQGLWLRQ� ����� LV� DOZD\V� VDWLVILHG�� DQG� KHQFH� ,&� LV� QHYHU� ELQGLQJ� LQ� WKH� GXRSRO\� FDVH�,QWXLWLYHO\��FRPSHWLWLRQ�LV�HQRXJK�WR�UHGXFH�SULFHV�LQ�WKH�VWURQJ�PDUNHW�PRUH�WKDQ�LQ�WKH�ZHDNPDUNHW�� ,Q� WKH�QH[W� VHFWLRQ��ZH�ZLOO� VKRZ� WKDW� WKLV� LV� DOVR� WKH� VDPH� IRU� WKH� DV\PPHWULF� FDVH�ZKHUH�WKH�FRPSHWLWLRQ�LQWURGXFHG�E\�D�ORZ�TXDOLW\�SURGXFW�LV�HQRXJK�WR�OLPLW�WKH�SULFHV�LQ�WKHVWURQJ�PDUNHW�
����$V\PPHWULF�GXRSRO\
,Q�WKH�DV\PPHWULF�GXRSRO\�FDVH��ZH�DVVXPH�WKDW�WKHUH�LV�D�WUDGLWLRQDO�ILUP�/��ORFDWHG�DW����DQG�DORZ�FRVW� ILUP��6�� ORFDWHG�DW����7KH� ORZ�FRVW� ILUP�KDV� D� FRPSHWLWLYH� DGYDQWDJH� LQ� FRVWV�� EXW� LWFDQQRW�SURYLGH�WKH�IXOO�UDQJH�RI�SURGXFWV��TXDOLW\� �T ��$V�LQ�WKH�SUHYLRXV�FDVH��ZH�VWDUW�E\�DVVXPLQJ�WKDW�,&�LV�QRW�ELQGLQJ�DQG�WKHQ�ZH�FKHFNZKHWKHU�WKLV�LV�LQGHHG�WKH�FDVH��$V�RQH�ZLOO�VHH��ZKHQ�ILUP� 6 VHOOV�LQ�WKH�VWURQJ�PDUNHW�� ,&�LVDOZD\V�VODFN��'HSHQGLQJ�RQ�WKH�OHYHO�RI�YHUWLFDO�KHWHURJHQHLW\�� 6 PD\��RU�PD\�QRW��EH�DEOH�WRVHOO�RQ�WKH�VWURQJ�PDUNHW�RU�QRW��:H�ZLOO� IRFXV�RQ� WKH�ILUVW�FDVH�� �:H�NQRZ� WKDW� ILUP� 6�� DV� LWFDQQRW� SURYLGH� D� KLJK� TXDOLW\� SURGXFW� IRU� W\SH� �W �� RIIHUV� WKH� VDPH� TXDOLW\� SURGXFW� IRU� ERWKPDUNHWV��ZKLFK�FRUUHVSRQGV�WR� �T ��+HQFH��ILUP�6 KDV�RQO\�WR�FKRRVH�D�XQLTXH�SULFH�IRU�WKH�VDPHSURGXFW�RIIHUHG�WR�FRQVXPHUV�RI�ERWK�WKH�ZHDN�DQG�VWURQJ�PDUNHW��7KH�RSWLPLVDWLRQ�SUREOHP�RIILUP�6 LV�DV�IROORZV�

� � � � � ������������� ���PD[ FSUSSFSSS 66/66/ �¹̧·©̈§ ������¹̧·©̈§ �� VPVP � ����
1RWH�WKDW�WKH�SULFH�FKDUJHG�E\�ILUP�6 LQ�WKH�VWURQJ�PDUNHW�LV� 6S� ��EXW�LW�LV�SHUFHLYHG�DV� US 6 �� �
DV�LW�LV�DGMXVWHG�IRU�WKH�H[SHFWHG�TXDOLW\� �T ��7KH�VROXWLRQ�WR�WKH�PD[LPLVDWLRQ�SUREOHP�LV�

� �� �� �USSFS //6 ����� ������ � PPV � ����
8VLQJ�����ZH�REWDLQ�



��

VZ �� ������ FS 6 ��� VZ ��� ��������� FFS / ��� � � VZ ���� ��������� UFFS / � ����
ZKHUH� � �� �UFF ��� �� � PPZ �
)URP�HTXDWLRQ�������ZH�KDYH�WKDW� � �UFFSS // �� � ������ ��7KLV�LV�WKH�VDPH�UHVXOW�DV�IRU�WKHGXRSRO\� FDVH�� 8QGHU� FRQGLWLRQ� ������ WKH� LQFHQWLYH� FRPSDWLELOLW\� FRQVWUDLQW� LV� QRW� ELQGLQJ�0RUHRYHU�� LW� LV�ZRUWK�PHQWLRQLQJ� WKDW� WKLV� UHVXOW� GRHV� QRW� UHTXLUH� WKDW� �� FF d �� DQG� KHQFH� LWUHIHUV�WR�HDFK�VLWXDWLRQ�ZKHUH�WKHUH�LV�DV\PPHWULF�FRPSHWLWLRQ��DQG�QRW�RQO\�WR�WKRVH�VLWXDWLRQVZKHUH� WKH� WUDGLWLRQDO� SOD\HU� FRPSHWHV� ZLWK� DQ� RSSRQHQW� FKDUDFWHULVHG� E\� D� FRPSHWLWLYHDGYDQWDJH�LQ�FRVWV��,W�LV�LQWHUHVWLQJ�WR�DQDO\VH�ZKDW�KDSSHQV�WR�WKH�PDUNHW�VKDUHV�RI� 6 LQ�WKH�WZRPDUNHWV�

� � � � � �VZP ���� �������������� ���  FFSS'06 /666 ����� � � � � �� � � �VZP ����� �������������� ���� � FUFSS'06 /666 � ����
,Q� )LJXUH� ��� ZH� SORW� WKH� JUDSK� RI� WKH� PDUNHW� VKDUH� 606� DQG� 606� DV� D� IXQFWLRQ� RI� WKH
ZLOOLQJQHVV� WR� SD\� UDWLR� �� � WW IRU� ��� V �VPRRWK� OLQHV��� ���� �VSRWWHG� OLQHV�� DVVXPLQJ� WKDW

LLL XW  �� ��LLL XF  �� ��� ���� XF � �� ��� P DQG�� ��  W ��7KH�KRUL]RQWDO�D[LV�LV�WKH�UDWLR
�� � WW ��,I� �� � WW LV�ORZ��WKHQ�WKH�ZHDN�DQG�WKH�VWURQJ�PDUNHW�DUH�VWURQJO\�GLIIHUHQWLDWHG��DQG�ZKHQ
�� � WW LV�FORVH� WR���� WKHUH� LV� ORZ�YHUWLFDO�KHWHURJHQHLW\��)LUVW�� WKH�PDUNHW�VKDUH�RI� WKH� ORZ�FRVWILUP�LQ�WKH�ZHDN�PDUNHW��VPRRWK�EODFN�OLQH��LV�ZHDNO\�DIIHFWHG�E\�LWV�W\SH�SDUDPHWHUV��6HFRQG�LW�DSSHDUV�WKDW�IRU�D�ORZ�YDOXH�RI� �� � WW ��WKH�SURGXFW�RI�6 LV�QRW�DWWUDFWLYH�IRU�WKH�VWURQJ�PDUNHWDQG�LWV�PDUNHW�VKDUH�� 606� ��LV�YHU\�VPDOO��:KHQ� ��� V �VPDOO�KRUL]RQWDO�GLIIHUHQWLDWLRQ���WKH

FRPSHWLWLRQ�LV�LQWHQVH�VR�WKDW�WKH�PDUNHWV�DUH�PRUH�SRODULVHG��:KHQ� �� � WW LV�DERXW�������ILUP�/UHWDLQV�DOO�RI�WKH�VWURQJ�PDUNHW�



��

)LJXUH���0DUNHW�VKDUHV�RI�D�ORZ�FRVW�ILUP�LQ�WKH�ZHDN�DQG�VWURQJ�PDUNHW
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��� ���� ��� ���� ��� ���� ��� ���� ���

06�06�06�
06�
W��W�

0DUNHW�VKDUH

$V�D� ILQDO� UHPDUN�� LI� ILUP� 6 GRHV�QRW� VHOO�SURGXFWV� LQ� WKH�VWURQJ�PDUNHW�� ILUP� / LV�QRW� IUHH� WRFKDUJH�D�PRQRSRO\�SULFH�EHFDXVH�RI�SRWHQWLDO�FRPSHWLWLRQ�RI�WKH�SURGXFWV�RI�ILUP� 6��3UDFWLFDOO\�ILUP�/ FKDUJHV�D�SULFH� /S� WR�H[FOXGH�ILUP�6��DQG�KHQFH� V��d USS 6/ �� �
����([WHQVLRQ�DQG�JHQHUDO�RXWFRPHV
7KH� SUHYLRXV� VHW�XS� FDQ� EH� H[WHQGHG� WR� DVVHVV� WKH� ROLJRSRO\� PDUNHW� VWUXFWXUH�� 2QH� RI� WKHSRVVLEOH�ROLJRSRO\�VLWXDWLRQV�LV�WKH�FDVH�RI�WKUHH�ILUPV��QDPHO\�WZR�WUDGLWLRQDO�ILUPV�ORFDWHG�DWWKH�H[WUHPHV�RI� WKH�XQLWDU\�VHJPHQW� / DQG�5�� DQG�RQH� ORZ�FRVW� ILUP��0�� LQ� WKH�FHQWUH��:KHQORZ�FRVW�ILUPV�KDYH�D�SRVLWLYH�PDUNHW�VKDUH��L�H��WKH�YHUWLFDO�GLIIHUHQWLDWLRQ�LV�QRW�WRR�KLJK���WKHUHVXOWV�DUH�VLPLODU�WR�WKH�SUHYLRXV�RQHV�VZ a������ �� FS 0DQG VZ a���������� ���  FFSS 5/ �� � � VZ a���������� ����  UFFSS 5/ � ����
ZKHUH� � �� �UFF ��� �� � PPZ �
7KH�HTXDWLRQ������WR������GLIIHU�RQO\�IRU�WKH�WHUP� ��a VV  ��7KHUHIRUH��SULFHV�DUH�ORZHU�WKDQDV\PPHWULF� GXRSRO\� DV� WKH� ILUPV� FDQ� DVVHUW� OHVV� PRQRSRO\� SRZHU� �ORZHU� KRUL]RQWDOGLIIHUHQWLDWLRQ���0RUHRYHU�� D� VWURQJ�PDUNHW� SULFH� LQ� ROLJRSRO\� HTXDOV� WKH� SULFH� LQ� V\PPHWULF



��

GXRSRO\� ZKHQ� WKHUH� LV� VWURQJ� YHUWLFDO� GLIIHUHQWLDWLRQ�� +RZHYHU� WKHUH� DUH� QR� FDVHV� ZKHUHROLJRSROLVWLF�SULFHV�DUH�KLJKHU�WKDQ�GXRSROLVWLF�SULFHV�
,Q�RUGHU�WR�KLJKOLJKW�WKH�OLQN�EHWZHHQ�WKH�WKHRUHWLFDO�PRGHO�DQG WKH�HPSLULFDO�UHVXOWV��LQ�WKH�QH[WVHFWLRQ��ZH�SUHVHQW�D�VKRUW�VXPPDU\�RI�WKH�PDLQ�RXWFRPHV�IURP�WKH�SUHYLRXV�VHFWLRQV��7DEOH��UHSRUWV�WKH�SULFHV�SHU�PDUNHW�VWUXFWXUH�DQG�VHJPHQW�7DEOH���3ULFHV�SHU�PDUNHW�VWUXFWXUH�DQG�VHJPHQW0DUNHWVWUXFWXUH (FRQRP\�3ULFH��3�� %XVLQHVV�3ULFH��3��
0RQRSRO\ � � ¸̧¹·¨̈©§ ��� PPV ������� XFSPRQ/ USS PRQ/PRQ/ � ��
6\PPHWULF'XRSRO\ V�  ��� FSS V\P5V\P/ V�  ��� FSS V\P5V\P/$V\PPHWULF'XRSRO\ VZ �� ������ FSDV\6 VZ ��� ��������� FFSDV\/ � � VZ ���� ��������� UFFSDV\/
$V\PPHWULFROLJRSRO\ VZ a������ �� FSRO\0 VZ a���������� ���  FFSS RO\5RO\/ � � VZ a���������� ����  UFFSS RO\5RO\/

ZKHUH� � �� �UFF ��� �� � PPZ
7KH�IROORZLQJ�LQHTXLWLHV�KROG��� :HDN�PDUNHW�� PRQ/V\P/DV\/RO\/ SSSS ���� ��� � ����
�� 6WURQJ�PDUNHW�� PRQ/DV\/V\P/RO\/ SSSS ���� ��� � ����8VLQJ�HTXDWLRQ������DQG� � �� �UFF ��� �� � PPZ ��ZH�KDYH�WKDW�

�� FUF dd� Z � ����&RPELQLQJ� ����� ZLWK� WKH� DVVXPSWLRQ� WKDW� �F LV� QRW� WRR� VPDOO�� ZH� FDQ� SURYH� WKH� ILUVW� WZRLQHTXDOLWLHV�RI�HTXDWLRQV� �����DQG� ������ ,Q�RUGHU� WR�SURYH� WKH� ODVW� LQHTXDOLWLHV��ZH� UHTXLUH� WKHDVVXPSWLRQ� RI� IXOO� FRYHUDJH� RI� WKH� VWURQJ� PDUNHW� LQ� WKH� PRQRSRO\� FDVH� �6HFWLRQ� ������ 7KLVPHDQV�WKDW� Vt� PRQ/SX ��� RU��DIWHU�VXEVWLWXWLQJ�IRU� PRQ/S� �
VPP�t� ���� FX � ����



��

8VLQJ�FRQGLWLRQ������DQG�������WKH�UHVXOWV�FDQ�EH�HDVLO\�SURYHG�)LQDOO\�� ZH� KDYH� VKRZQ� WKDW� WKH� LQFHQWLYH� FRPSDWLELOLW\� FRQVWUDLQW� LV� ELQGLQJ� RQO\� IRU� WKHPRQRSRO\�FDVH��,Q�WKH�RWKHU�PDUNHW�VWUXFWXUHV��WKH�UHOD[HG�RSWLPLVDWLRQ�SUREOHP�SURYHG�WKDW�WKH,&�LV�QHYHU�ELQGLQJ��0RUHRYHU��ZH�VKRZHG�WKDW�WKH�LQFHQWLYH�FRPSDWLELOLW\�FRQVWUDLQW�LV�QHYHUELQGLQJ� LI� FRQGLWLRQ� ����� KROGV�� L�H��� ZKHQ� WKH� FRVWV� RI� SURGXFLQJ� WZR� TXDOLWLHV� DUH� QRW� WRRGLIIHUHQW��DQG�ZKHQ�ZHDN�DQG�VWURQJ�PDUNHWV�DUH�VXIILFLHQWO\�GLIIHUHQWLDWHG��7KLV�PHDQV�WKDW�WKHSULFH� OHYHOV� DUH� WKH� UHVXOW� RI� WKH� FRPSHWLWLYH� LQWHUDFWLRQ� �UHOD[HG� VROXWLRQ��� 'XH� WR� WKHLQWHUGHSHQGHQFH�EHWZHHQ�WKH�OHLVXUH�DQG�WKH�EXVLQHVV�PDUNHW��WKH�/&&�HQWU\�LPSDFWV�WKH�SULFHOHYHOV�RI�WKH�EXVLQHVV�VHJPHQW�HYHQ�WKRXJK�LW�GRHV�QRW�RIIHU�D�IXOO�EXVLQHVV�SURGXFW�� �,QHTXLW\�����DQG������DUH�HPSLULFDOO\�WHVWHG�LQ�WKH�QH[W�VHFWLRQ�

���(PSLULFDO�$QDO\VLV
,Q� WKLV�VHFWLRQ�ZH�LQYHVWLJDWH� WKH�SULFLQJ�VWUDWHJ\�RI� WKH�)6&�LQ�UHODWLRQ� WR� WKH�/&&�HQWU\�� ,QSDUWLFXODU��ZH�HPSLULFDOO\�WHVW�WKH�LQHTXDOLWLHV������DQG�������LQ�RUGHU�WR�FRPSDUH�WKH�HIIHFWV�RIWUDGLWLRQDO�DQG�ORZ�FRVW�FRPSHWLWLRQ�RQ�DLUIDUHV�RI�WKH�)6&�
����7KH�GDWDEDVH'DWD� ZHUH� FROOHFWHG� IRU� VHOHFWHG� LQWUD�(XURSHDQ�� QRQ�VWRS� WUDIILF� IORZV ���� :H� UHVWULFWHG� WKHDQDO\VLV�WR�FLW\�SDLUV�EHWZHHQ�,WDO\�DQG�WKH�PDLQ�GHVWLQDWLRQV�LQ�WKH�1HWKHUODQGV��*HUPDQ\�DQGWKH�8.��$ERXW����RULJLQV�DQG�GHVWLQDWLRQV�ZHUH�VHOHFWHG��ZKHUH�RQH��WZR��RU�PRUH�FDUULHUV�RIIHUGLUHFW� VHUYLFHV��:H�REVHUYH� WKH�PDUNHW� GRPLQDQFH� RI� WKH�)6&V� IRU�PRVW� RI� WKH� FLW\�SDLUV�� ,QSDUWLFXODU��DW� OHDVW�����RI�WKH�PDUNHW�VKDUH�LV�FRYHUHG�E\�RQH�)6&�IRU����FLW\�SDLUV ����E\�RQH)6&�DQG�RQH�/&&�IRU��� FLW\�SDLUV�� E\� WZR�)6&V� IRU����FLW\�SDLUV�DQG�E\� WZR�)6&V�DQG�RQH/&&� IRU� �� FLW\�SDLUV�� 2QO\� IRU� RQH� FLW\�SDLU� �0LODQ�/RQGRQ�� LV� ���� RI� WKH� PDUNHW� HTXDOO\FRYHUHG� E\� WZR� )6&V�� DQG� WKH� UHPDLQLQJ� ���� RI�PDUNHW� VKDUH� LV� VSUHDG� RYHU� RWKHU� VPDOOHUFDUULHUV� �LQFOXGLQJ�/&&V���:H� KDYH� VHOHFWHG� IRXU� )6&V�� /XIWKDQVD��%ULWLVK�$LUZD\V��$OLWDOLDDQG�./0�
�� $QDORJRXVO\��1HUR���������LQ�RUGHU�WR�DQDO\VH�GXRSROLVWLF�FRPSHWLWLRQ��FRQVLGHUV�RQO\�QRQ�VWRS�GLUHFWVHUYLFH�FDUULHUV�



��

7DEOH���1XPEHU RI�REVHUYDWLRQV�E\�GHVWLQDWLRQ�DQG�FDUULHU'HVWLQDWLRQV $OLWDOLD %ULWLVK$LUZD\V ./0 /XIWKDQVD 7RWDO
$PVWHUGDP��$06� ��� ���� ����%LUPLQJKDP��%+;� ��� ���'XVVHOGRUI��'86� ��� ��� ����)UDQNIXUW��)5$� ��� ���� ����+DPEXUJ��+$0� ��� ���/RQGRQ��/21� ��� ���� ����0DQFKHVWHU��0$1� ��� ���0XQLFK��08&� ��� ���� ����6WXWWJDUW��675� ��� ��� ���7RWDO ���� ���� ���� ���� �����

$OO�KLVWRULFDO�DQG�FXUUHQW�DLUIDUHV� WKDW�KDYH�EHHQ�SXEOLVKHG� LQ� ,WDO\�ZHUH�GRZQORDGHGIURP� WKH� FRPSXWHU� UHVHUYDWLRQ� V\VWHP�*DOLOHR����7KH�KLVWRULFDO�GDWD�DUH�QHFHVVDU\� LQ�RUGHU� WRFRPSDUH�WKH�IDUHV�EHIRUH�DQG�DIWHU�WKH�/&&�HQWU\��7KH�VDPSOH�FRQWDLQV�PRQWKO\�REVHUYDWLRQVRYHU�WKH�SHULRG�$SULO������-XO\������IRU�DQ\�DYDLODEOH�UHVHUYDWLRQ�FODVV�RI�/XIWKDQVD��%ULWLVK$LUZD\V��$OLWDOLD�DQG�./0�ZLWK�D�WRWDO�RI�������DLUIDUHV��7DEOH���SUHVHQWV�DQ�RYHUYLHZ�RI�WKHQXPEHU�RI�REVHUYDWLRQV�SHU�GHVWLQDWLRQ�DQG�FDUULHU�$V�SUHYLRXVO\�GLVFXVVHG��\LHOG�PDQDJHPHQW�HQDEOHV�FDUULHUV�WR�VHJPHQW�WKH�PDUNHW�E\RIIHULQJ�IDUHV�ZLWK�GLIIHUHQW�SULFH�OHYHOV��UXOHV�DQG�FRQGLWLRQV��$Q\�IDUH�LV�OLQNHG�WR�D�VSHFLILFUHVHUYDWLRQ� FODVV� �LQGLFDWHG� E\� D� FDSLWDO� OHWWHU�� WKDW� FDUULHUV YLUWXDOO\� FUHDWH� WR� DOORFDWH� WKHRSWLPDO� QXPEHU� RI� SDVVHQJHUV� RQ� WKH� DLUFUDIW�� 7KH� GDWDEDVH� FRQWDLQV� GLIIHUHQW� QXPEHUV� RIVXEFODVVHV�SHU�FDUULHU�WKDW�YDULHV�IURP����IRU�%ULWLVK�$LUZD\V�WR���IRU�./0�EHORQJLQJ� WR�WZRGLIIHUHQW�DLUFUDIW�FDELQV��HFRQRP\�DQG�EXVLQHVV��6XEFODVVHV�DUH�IRU�GLIIHUHQW�PDUNHW�VHJPHQWV�&DUULHUV� GHWHUPLQH� WKHLU� RZQ� PDUNHW� VHJPHQWDWLRQ� DQG� WKH� UHODWLYH� VXEFODVV� VWUXFWXUH�� :HDWWHPSW� WR� FOXVWHU� VLPLODU� VXEFODVVHV� LQ� RQH� XQLTXH� FODVV� PDSSLQJ�� 7DEOH� �� SUHVHQWV� WKH� �LGHQWLILHG�FOXVWHUV��RI�ZKLFK���DUH�LQ�HFRQRP\�FODVV�DQG���DUH�LQ�EXVLQHVV�FODVV�
7DEOH���&ODVV PDSSLQJ�EHWZHHQ�ERRNLQJ�VXE�FODVVHV�RI�FDUULHUV&DELQ�VHUYLFH 7\SH�RI�)DUH $OLWDOLD ./0 %ULWLVK /XIWKDQVD(FRQRP\�FDELQ 3URPRWLRQDO 2�1 9�7 4�1 :�9'LVFRXQWHG� :�7 / 9�/ 4�+'LVFRXQWHG� 4 . 0 0(FRQRP\� % % .�+ %(FRQRP\� 0 6 %�, %8QUHVWULFWHG� < = < <
�� 7KH�UHPDLQLQJ�����RI�WKH�PDUNHW�LV�FRYHUHG�E\�RQH�RU�PRUH�GLIIHUHQW�VPDOO�FDUULHUV��LQFOXGLQJ�/&&V��� 7KH�IDUHV�KDYH�EHHQ�SURYLGHG�E\�./0�



��

%XVLQHVV�FDELQ 8QUHVWULFWHG� , & ' '8QUHVWULFWHG� & - - &
7KH�ILUVW�FOXVWHU�KDV�EHHQ�QDPHG�3URPRWLRQDO��DV�LW�LQFOXGHV�WKH�ORZHVW�SXEOLVKHG�IDUHVRI�DOO�IRXU�FDUULHUV��7KHQ�WKHUH�DUH�WZR�GLVFRXQWHG�FODVVHV�RI�WDULIIV�DQG�WZR�HFRQRP\�FODVVHV�7KH�WKUHH�KLJKHVW�IDUH�FOXVWHUV�KDYH�EHHQ�QDPHG�8QUHVWULFWHG�������DQG��� DV�WKH\�DUH�DGGUHVVHGPDLQO\� WR� EXVLQHVV� SDVVHQJHUV� ZKR� UHTXLUH� PD[LPXP� IOH[LELOLW\� RI� WUDYHO� FRQGLWLRQV�� ,QSDUWLFXODU��8QUHVWULFWHG� LV�DGGUHVVHG�WR�WKH�EXVLQHVV�SDVVHQJHU�DFFRPPRGDWHG�LQ�WKH�HFRQRP\FDELQ��7DEOH���SURYLGHV�VRPH�GHVFULSWLYH�VWDWLVWLFV�DERXW�WKH�IDUH�FOXVWHUV�

7DEOH���'HVFULSWLYH VWDWLVWLFV�RI�WKH�YDULDEOH�)$5(��LQ�(XUR�6HUYLFH�FDELQ 7\SH�RI�IDUH 0HDQ 6WG��'HY� 0LQLPXP 0D[LPXP(FRQRP\�FDELQ 3URPRWLRQDO ��� ���� �� ���'LVFRXQWHG� ��� ���� ��� ���'LVFRXQWHG� ��� ���� ��� ���(FRQRP\� ��� ����� ��� ���(FRQRP\� ��� ����� ��� ���8QUHVWULFWHG� ��� ����� ��� ����%XVLQHVV�FDELQ 8QUHVWULFWHG� ��� ����� ��� ����8QUHVWULFWHG� ��� ����� ��� ����7RWDO 7RWDO ��� ����� �� ����
7KH� OLWHUDWXUH� RQ� DLUIDUH� SULFLQJ� KDV� LGHQWLILHG� D� QXPEHU� RI� GLIIHUHQW� IDFWRUV� WKDW� DIIHFW� WKHGHWHUPLQDWLRQ� RI� WKH� DLUIDUH�� 7KHVH� IDFWRUV� LQFOXGH�� IRU� LQVWDQFH�� QHWZRUN� VWUXFWXUH�� W\SH� RISODQH�� PDUNHWLQJ� DOOLDQFHV� �3URXVVDORJORX� DQG� .RSSHOPDQ�� ������� KXE� GRPLQDQFH� � /LMHVHQ�1LMNDPS� DQG� 5LHWYHOG�� ������ DQG� FRPSHWLWLRQ� IURP� RWKHU� PRGHV� RI� WUDQVSRUWDWLRQ�� 9RZOHV�������PRGHOOHG�WKH�DLUIDUHV�DV�GHSHQGLQJ�RQ�JHRJUDSKLFDO�IDFWRUV��VXFK�DV�DLU�GLVWDQFH�IURP�WKHWZR�WUDYHO�SRLQWV��RU�PDUNHW�GRPLQDQFH�DQG�VSHFLILFDOO\�RQ�WKH�UROH�RI�ORZ�IDUH�FDUULHUV��6LPLODUWR�WKH�DSSURDFK�RI�9RZOHV��ZH�PRGHO�WKH�DLUIDUHV�DV�GHSHQGLQJ�RQ�JHRJUDSKLFDO�IDFWRUV��GHPDQGIDFWRUV�DQG�PDUNHW�FRPSHWLWLRQ��,Q�SDUWLFXODU��WKH�PDUNHW�FRPSHWLWLRQ�KDV�EHHQ�DQDO\VHG�LQ�WZRPRGHV�� WKH� FRPSHWLWLRQ� DPRQJ� )6&V�� DQG� WKH� FRPSHWLWLRQ� ZLWK� /&&V�� 7KLV� GLVWLQFWLRQ� LVQHFHVVDU\�WR�GHWHFW�WKH�SRVVLEOH�GLIIHUHQFHV�EHWZHHQ�/&&�DQG�)6&�LPSDFW�RQ�WKH�DLUIDUHV��7KHIROORZLQJ�YDULDEOHV�KDV�EHHQ�FRQVLGHUHG��� ',67��WKH�DLU�GLVWDQFH�IURP�WKH�RULJLQ�WR�WKH�GHVWLQDWLRQ�UHSUHVHQWV�DQ�DSSUR[LPDWLRQ�RI�WKHFDUULHU�RSHUDWLRQ�FRVWV��:H�H[SHFW�WKDW�WKHUH�LV�D�SRVLWLYH�LPSDFW�RI�WKH�GLVWDQFH��PHDVXUHGLQ�NLORPHWUHV��RQ�DLUIDUHV�� DV� DQ\�DGGLWLRQDO�NLORPHWUH� WKDW�DQ� DLUFUDIW� IOLHV� LV� UHIOHFWHG� LQ



��

DGGLWLRQDO�FRVWV�IRU�WKH�FDUULHU��'DWD�RQ�WKH�GLVWDQFH�DUH�FROOHFWHG�IURP�WKH�2IILFLDO�$LUOLQH*XLGH��� *'3� *URVV� GRPHVWLF� SURGXFW SHU� FDSLWD RI� WKH� GHSDUWXUH� DLUSRUW� FDWFKPHQW¶V� DUHD� LV� DQLQGLFDWLRQ�RI�WKH�SDVVHQJHU�LQFRPH�DQG�FDQ�WKHUHIRUH�SURYLGH�LQIRUPDWLRQ�RI�WKH�SDVVHQJHU¶ZLOOLQJQHVV� WR� SD\� 7KH� DYHUDJH� JURVV� GRPHVWLF� SURGXFW� SHU� LQKDELWDQW� �LQ� WKRXVDQGV� RI(XUR�� RI� WKH� ,WDOLDQ� UHJLRQ�ZKHUH� WKH� RULJLQ� DLUSRUW� LV� ORFDWHG� KDV� EHHQ� LQFOXGHG� LQ� WKLVDQDO\VLV��7KH�VRXUFH�LV�WKH�(85(*,2�GDWDEDVH��� +� WKH� +HUILQGDO�+LUVKPDQ� LQGH[ LV� D� ZLGHO\� DFFHSWHG� LQGLFDWRU� IRU� FRQFHQWUDWLRQ� RQ� DPDUNHW���7KH�LQGH[�LV�GHILQHG�DV�
�� ¸̧¹·¨̈©§ ¦¦ M MM M [[+ � ����

ZKHUH� M[ LV�GHILQHG�DV� WKH�RXWSXW� VROG�E\�FRPSDQ\� M � DQG� WKH�VXP�H[WHQGV�RYHU�DOO� WKH)6&V� RSHUDWLQJ� LQ� WKH� PDUNHW�� ,Q� WKH� DLUOLQH� LQGXVWU\�� WKH� RXWSXW� FDQ� EH� WKH� QXPEHU� RISDVVHQJHUV�RU� UHYHQXHV� WKDW�DUH�JHQHUDWHG�RQ� D� URXWH��7KRVH� GDWD� DUH� QRW� DYDLODEOH� DW� WKHURXWH�OHYHO��DQG�WKHUHIRUH�WKH�ZHHNO\�IOLJKW�IUHTXHQF\�KDV�EHHQ�DGRSWHG�DV�RXWSXW�LQGLFDWRU�:H�OLPLW�WKH�+ FDOFXODWLRQ�WR�QR�VWRS�IUHTXHQFLHV��7KLV�FKRLFH�KDV�QR�VHYHUH�FRQVHTXHQFHVIRU�WKH�UHVXOWV��DV�WKH�PDUNHW�VKDUHV�RI�LQGLUHFW�FDUULHUV�DUH�OLPLWHG�WR�D�PD[LPXP�RI����IRUDOO�WKH�VHOHFWHG�PDUNHWV��7KH�+ LQGH[�FDQ�UDQJH�IURP���WR����,W�HTXDOV���ZKHQ�WKHUH�LV�RQO\RQH� PRQRSROLVWLF� ILUP� LQ� WKH� PDUNHW�� DQG� LW� WHQGV� WR� ]HUR� ZKHQ� WKH� QXPEHU� RI� ILUPVEHFRPHV�ODUJH��7KH�+ LQGH[�LV�FDOFXODWHG�IRU�)6&V�RQO\��DV�ZH�KDYH�GHFLGHG�WR�FDSWXUH�WKHLPSDFW�RI�/&&V�E\�D�GLIIHUHQW�YDULDEOH��7KHUHIRUH��WKLV�IRUPXODWLRQ�RI�WKH� + LQGH[�FDQ�EHFRQVLGHUHG�DV�D�PHDVXUH�RI�PDUNHW�FRQFHQWUDWLRQ�RI�WKH�)6&��� /&� WKH�/&&�GXPP\�YDULDEOH�LV�HTXDO�WR�� ZKHQ�WKHUH�LV�DW�OHDVW�RQH�/&&�RQ�WKH�PDUNHW�DQG���RWKHUZLVH�� ,W� FDQ�EH�XVHG� WR�GLUHFWO\� WHVW� WKH�K\SRWKHVLV�RI� LQWHUGHSHQGHQF\�DPRQJPDUNHWV�� ,Q� IDFW� XQGHU� WKLV� DVVXPSWLRQ�� WKH� LPSDFW� RI� D� ORZ� FRVW� HQWU\� LV� VLJQLILFDQW� RQHFRQRP\�DQG�EXVLQHVV�DLUIDUHV��:LWKLQ�WKH�VDPSOH��ZH�KDYH����FLW\�SDLUV�ZLWK�WKH�IROORZLQJ/&&V�� 5\DQDLU�� (DV\-HW�� %DVLTDLU�� 9RODUH� :HE�� %ULWLVK� 0LGODQG�� $LU� %HUOLQ�� 9LUJLQ([SUHVV��+DSDJ�/OR\G�([SUHVV�
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����5HVXOWV7KH�GDWDEDVH� SUHVHQWHG� DERYH� KDV� EHHQ� XVHG� DV� LQSXW� IRU� HVWLPDWLQJ� DQ� DYLDWLRQ� FRPSHWLWLRQPRGHO��7KH�HFRQRPHWULF�PRGHO�LV�VSHFLILHG�DV�IROORZV�
� � � � MMMMMMMMMMMMM /&+/&+',67*'3)$5( HDDDDDD �������� �� ������ �����M �«�

ZKHUH�*'3 DQG�',67 DUH�LQFOXGHG�DV�GLIIHUHQFH�IURP�WKHLU�PHDQV��7KH�+ LQGH[�WDNHV�WKH�IRUPRI� � �+�� � LQ� RUGHU� WR� LPSURYH� WKH� UHVXOW� LQWHUSUHWDWLRQ�� L�H�� LQ� WKH� FDVH� RI� PRQRSROLVWLFVLWXDWLRQ� LWV� LPSDFW� RQ� WKH� GHSHQGHQW� YDULDEOH� )$5(� LV� QXOO� DQG� WKH� FRQVWDQW� UHSUHVHQWV� WKHPRQRSROLVWLF� DYHUDJH� SULFH�� ,Q� DQ\� RWKHU� VLWXDWLRQ�� � �+�� LV� D� PHDVXUH� RI� WKH� VWUHQJWK� RIFRPSHWLWLRQ��(TXDWLRQ������DOVR�LQFOXGHV�WKH�WHUP� � �/&+�� WR�LQFOXGH�WKH�LQWHUDFWLRQ�EHWZHHQWKH�)6&�DQG�WKH�/&&�7KH�PRGHO� KDV� EHHQ� HVWLPDWHG� IRU� WKH� �� LGHQWLILHG� FOXVWHUV� E\� 2/6�� 7KH� HVWLPDWLRQUHVXOWV�DUH�UHSRUWHG�LQ�7DEOH�����7DEOH���5HJUHVVLRQ�UHVXOWV�IRU�)$5(
7\SH�RI�IDUH �&2167� *'3 ',67 ���+� /& ���+�/& 5� 1U��REV�3URPRWLRQDO ������ ���� ���� ������ ������ ����
 ����� ������������ ������ ������ ������� ������� ������'LVFRXQWHG� ������ ���� ���� ������ ������ ����� ����� ������������ ������� ������ �������� �������� ������'LVFRXQWHG� ������ ���� ���� ������ ������ ����� ����� ������������ ������� ������ �������� �������� ������(FRQRP\� ������ ���� ���� ������ ������ ����� ����� ������������ ������� ������� ������� �������� ������(FRQRP\� ������ ���� ���� ������ ������ ����� ����� ������������ ������ ������� ������� ������� ������8QUHVWULFWHG� ������ ���� ���� ������� ������ ����� ����� ������������ ������ ������� �������� ������� ������8QUHVWULFWHG� ������ ���� ���� ������� ������ �����
 ����� ����������� ������ ������� ������� ������� ������8QUHVWULFWHG� ������� ���� ���� ������� ����� ������� ����� ������������ ������ ������� ������� ������ �������W�VWDWLVWLF�LQ�EUDFNHWV���
 QRW�VLJQLILFDQWO\�GLIIHUHQW�WR�]HUR�DW����RI�FRQILGHQFH�

�� 3UHYLRXV�UHVHDUFKHUV�KDG�HVWLPDWLHG�D�VLPLODU�OLQHDU�DQG�ORJ�PRGHO�XVLQJ�DV�WKH�GHSHQGHQW�YDULDEOH�WKHDYHUDJH�IDUHV�RI�DOO�VXEFODVVHV��6HH��H�J���%UDQGHU�DQG�=KDQJ�������
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$OO�FRHIILFLHQWV�KDYH�WKH�H[SHFWHG�VLJQ�DQG�DUH�VLJQLILFDQW�DW�����ZLWK�WKH�H[FHSWLRQ�RIWKH� LQWHUDFWLRQ� HIIHFW� � �/&+�� LQ� WKH� ILUVW� DQG� VHYHQWK� OLQH�� 7KH� ILUVW� FROXPQ� �&2167�FDSWXUHV�WKH�DYHUDJH�IDUH�WKDW�D�FXVWRPHU�SD\V�ZKHQ�WKHUH�DUH�QHLWKHU�ORZ�/&&V�QRU�RWKHU�)6&VRQ� WKH�PDUNHW�� $V�PHQWLRQHG� EHIRUH�� LQ� WKLV� FDVH� ERWK� � �+�� DQG /&� DUH� HTXDO� WR� ��� )RULQVWDQFH�� LQ� WKH� PRQRSRO\� FDVH�� WKH� 3URPRWLRQDO IDUH� HTXDOV� RQ� DYHUDJH� ¼���� DQG� WKH'LVFRXQWHG� LV�RQ�DYHUDJH�¼�����7KH�VHFRQG�DQG� WKLUG�FROXPQV� �',67 DQG�*'3��FDSWXUH� WKHLPSDFW� RI� WKH� GLVWDQFH� DQG� LQFRPH� RQ� WKH� IDUHV�� 7KH� FRHIILFLHQW� YDOXHV� RI� ',67� LQFUHDVH�PRYLQJ� IURP� WKH�3URPRWLRQDO� ������� WR�8QUHVWULFWHG� ��������7KLV� LQGLFDWHV� WKDW� FDUULHUV� VHWWKHLU�IDUHV�LQ�WKH�ZHDNHU�PDUNHWV�ZLWK�OHVV�UHJDUG�WR�FRVWV��DQG�LQ�WKH�VWURQJHU�PDUNHWV�IRFXVLQJRQ� FRVWV�� )RU� LQVWDQFH�� LI� WKH� GHVWLQDWLRQ� LV� ���� NLORPHWUHV� IXUWKHU� WKDQ� WKH� DYHUDJH� GLVWDQFH�WKHQ�WKH�DYHUDJH�3URPRWLRQDO IDUH�LQFUHDVHV�E\�RQO\�¼��DQG�WKH�8QUHVWULFWHG� IDUH�E\�¼���7KH� ODWWHU� IDUH� FOXVWHU� GHVHUYHV� SDUWLFXODU� FRQVLGHUDWLRQ�� 7KH� HVWLPDWLRQ�� LQ� 7DEOH� �VKRZV� DQ� H[SODQDWRU\� SRZHU� RI� ',67� WKDW� GRPLQDWHV� WKH� FRPPHUFLDO� DVSHFW� RI� *'3� DQGFRPSHWLWLRQ�YDULDEOHV��7KLV�LV�GXH�WR�WKH�IDFW�WKDW�FDUULHUV�XVXDOO\�DQFKRU�SULFHV�RI�8QUHVWULFWHG�WR� WKH� ,$7$� SXEOLVKHG� IDUHV�� ,Q� RUGHU� WR� FRQWURO� WKH� ,$7$� HIIHFW�� DQG� FDSWXUH� WKH� UHDOGHWHUPLQDQWV�� ZH� KDYH� HVWLPDWHG� D� GLIIHUHQW� VSHFLILFDWLRQ� RI� HTXDWLRQ� ������ 7KH� GHSHQGHQWYDULDEOH�LV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�RIILFLDO�,$7$�IDUHV�DQG�WKH�IDUHV�RI�8QUHVWULFWHG� DQG�WKHUHJUHVVLRQ�YDULDEOHV�DUH�WKH�VDPH�DV�WKRVH�RI�WKH�SUHYLRXV�HVWLPDWLRQV��7KH�HVWLPDWLRQ��SUHVHQWHGLQ� HTXDWLRQ� ������ DSSHDUV� WR� EH� SUHIHUUHG� ERWK� LQ� WHUPV� RI� GLDJQRVWLF� UHVXOWV� DQG� SDUDPHWHULQWHUSUHWDELOLW\��5�VTXDUHG� ��������W�YDOXH�EHORZ�WKH�FRHIILFLHQWV��
� � � �

�������������������������������������������
������������������������������� /&+/&+',67*'3)$5( ������� � ����

7KH� FRQVWDQW� RI� HTXDWLRQ� ����� LV� GHWHUPLQHG� DV� WKH� DYHUDJH� RI� ,$7$� IDUHV� SOXV� WKHFRQVWDQW�RI�WKH�QHZ�HVWLPDWLRQ��������7DEOH���VKRZV�WKDW�*'3��DV�GLIIHUHQFHV�IURP�LWV�DYHUDJH��KDV�D�SRVLWLYH�LPSDFW�RQ�SULFHOHYHOV�� ,QGHHG�� WKH� FRHIILFLHQW�YDOXHV� UDQJH� IURP����� IRU� WKH� 3URPRWLRQDO IDUH� WR������ IRU� WKH8QUHVWULFWHG� IDUH��7KLV�LQGLFDWHV�WKDW��LI�WKH�UHJLRQDO�*'3�SHU�FDSLWD�RI�WKH�GHSDUWXUH�DLUSRUW�LV
�� 7KH� IDUHV� RI� ,QWHUQDWLRQDO� $LU� 7UDQVSRUW� $VVRFLDWLRQ� ZHUH�GHWHUPLQHG� DW� DQ� HDUOLHU� VWDJH� WKDQ� WKH(XURSHDQ� PDUNHW� GHUHJXODWLRQ�E\� D� PXOWLODWHUDO� DJUHHPHQW� EDVHG� RQ� WKH� DLU� GLVWDQFH� EHWZHHQ� WKH� WZRWUDYHO�SRLQWV� 7KRVH�IDUHV�DUH�XSGDWHG�DQQXDO\�E\�WKH�ZRUOG�,$7$�FRQJUHVV�



��

¼����� KLJKHU� WKDQ� ,WDOLDQ� *'3�� WKH� IDUHV� DUH� ¼���� IRU� WKH� 3URPRWLRQDO� FODVV� RU� ¼���� IRU8QUHVWULFWHG���KLJKHU�WKDQ�WKH�DYHUDJH�7KH� IRXUWK� FROXPQ� SUHVHQWV� WKH� FRHIILFLHQWV� IRU� � �+�� �� 7KH� QHJDWLYH� VLJQ� RI� DOOFRHIILFLHQWV�LQGLFDWHV�WKDW��LI�WKH�PDUNHW�LV�OHVV�FRQFHQWUDWHG��ORZHU�GHJUHH�RI�FRPSHWLWLRQ���WKHQWKH�RYHUDOO�IDUH�OHYHOV�GHFUHDVH��$OWHUQDWLYHO\��ZH�FDQ�VD\�WKDW�ZKHQ�WKHUH�LV�RQO\�RQH�FDUULHU�LQWKH�PDUNHW�LW�FDQ�VHW�D�IDUH�SUHPLXP��:KHQ�D�VHFRQG�)6&�HQWHUV�WKH�URXWH��WKH�IDUHV�UHGXFWLRQLV��RQ�DYHUDJH��DURXQG�¼���IRU�WKH�3URPRWLRQDO IDUH��IURP�¼���WR�¼���WR�IRU�'LVFRXQWHG��� DQG(FRQRP\������¼����IRU�WKH�8QUHVWULFWHG�� ¼���IRU 8QUHVWULFWHG��DQG�¼���IRU 8QUHVWULFWHG���7KH8QUHVWULFWHG IDUHV� VKRZ� WKH� KLJKHVW� LPSDFW�� 7KRVH� DUH� WKH� EXVLQHVV�UHODWHG� FODVV� ZKHUHSDVVHQJHUV� DUH� OHVV� SULFH�HODVWLF�� :H� LQWHUSUHW� WKLV� UHVXOW� DV� SURRI� WKDW� FDUULHUV� FDQ� H[HUWPRQRSRO\�SRZHU�7KH� ILIWK� FROXPQ� UHSUHVHQWV� WKH� FRHIILFLHQWV� RI� WKH� GXPP\� /&�� ZKLFK� DUH� DOO� QRWVLJQLILFDQWO\� GLIIHUHQW� IURP� ]HUR� ZLWK� QHJDWLYH� VLJQ�� 7KHLU� YDOXHV� UDQJH� IURP� ± ¼��� IRU� WKHSURPRWLRQDO�XS�WR�±¼���IRU�WKH�8QUHVWULFWHG� ZLWK�DQ�DYHUDJH�RI�DERXW�±� ¼���� �7KH�LPSDFW�RI/&&� HQWUDQFH� FDQ� EH� ILQDOO\� GHWHUPLQHG� E\� DOVR� FRQVLGHULQJ� WKH� LQWHUDFWLYH� IDFWRU� �VL[WKFROXPQ���,Q�IDFW��RQO\�LQ�WKH�FDVH�ZKHUH�WKH�/&&�HQWHUV�D�PRQRSROLVWLF�PDUNHW��WKH�LQWHUDFWLYHHIIHFW�LV�QXOO��GRHV�WKH�/&�FRHIILFLHQW�UHSUHVHQW�WKH�DLU�IDUHV�UHGXFWLRQ�RI�WKH�)6&��,Q�WKH�FDVH�RIV\PPHWULF�GXRSRO\��WZR�)6&V�DUH�SUHVHQW� LQ�WKH�PDUNHW��� WKH�/&&�LPSDFW�LV�HTXDO� WR�WKH�/&FRHIILFLHQWV�PLQXV�WKH�LQWHUDFWLYH�FRHIILFLHQWV�GLYLGHG�E\�� ���7KH�DYHUDJH�IDUHV�IRUHFDVW�E\�WKH�HPSLULFDO�PRGHO�DUH�SUHVHQWHG�DQG�FRPSDUHG�LQ�7DEOH�� SHU� FODVV� DQG� PDUNHW� VWUXFWXUH�� PRQRSROLVWLF� PDUNHW� �RQH� )6&��� V\PPHWULF� GXRSRO\� �WZR)6&V���DV\PPHWULF�GXRSRO\��RQH�)6&�DQG�RQH�/&&���DQG�DV\PPHWULF�ROLJRSRO\��WZR�)6&V�DQGRQH�/&&��7DEOH���$YHUDJH IDUHV�>¼@�SHU�FODVV�RI�VHUYLFH�DQG�GLIIHUHQW�PDUNHW�VWUXFWXUHV&ODVV�RI�VHUYLFH 0RQRSRO\ 6\PPHWULFGXRSRO\ $V\PPHWULFGXRSRO\ $V\PPHWULFROLJRSRO\3URPRWLRQDO ��� ��� ��� ���'LVFRXQWHG� ��� ��� ��� ���'LVFRXQWHG� ��� ��� ��� ���(FRQRP\� ��� ��� ��� ���(FRQRP\� ��� ��� ��� ���8QUHVWULFWHG� ��� ��� ��� ���8QUHVWULFWHG� ��� ��� ��� ���
�� ,Q�WKH�FDVH�RI�DV\PPHWULF�ROLJRSRO\��ZH�DVVXPH�WKDW�+�LV�HTXDO�WR�����DQG�/&� ����VR�WKH�LQWHUDFWLYHHIIHFW�LV�����
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8QUHVWULFWHG� ���� ��� ��� ���
7KH�OHYHOV�GHFUHDVH�DV�WKH�QXPEHU�RI�FDUULHUV�RSHUDWLQJ�LQ�WKH�PDUNHW�LQFUHDVHV��L�H��WKHSULFHV�LQ�WKH�PRQRSRO\�PDUNHW�DUH�KLJKHU�WKDQ�WKRVH�RI�WKH�GXRSRO\�DQG�ROLJRSRO\�PDUNHWV�IRUDQ\�FODVV�RI�VHUYLFH���7KH�IDUHV�DUH�VRUWHG�LQ�VXFK�D�ZD\�WKDW�VHHPV�WR�UHVSHFW�WKH�LQHTXDOLWLHV�����DQG������SUHVHQWHG�LQ�6HFWLRQ�����IRU�DOPRVW�DOO�ILJXUHV��7KRVH�LQHTXDOLWLHV�VHHP�WR�KROG�IRUDOO�FODVVHV�RI�UHVHUYDWLRQ�IRU�ERWK�EXVLQHVV�DQG�WKH�OHLVXUH�SURGXFW��0RUHRYHU��FRQVLGHULQJ� WKHPRQRSRO\�DV�EHLQJ�WKH�EHQFKPDUN�RU�WKH�VWDUWLQJ�SRLQW�IURP�ZKLFK�WR�FRPSDUH�WKH�RWKHU�WKUHHFDVHV��ZH�FDQ�SORW�WKH�IDUH�GLIIHUHQFHV�DV�LQ�)LJXUH����7KH�SUHVHQFH�RI�D�WUDGLWLRQDO�FRPSHWLWRU�V\PPHWULF�GXRSRO\��DIIHFWV�WKH�SULFH�OHYHOV�RI�WKH�WZR�VHJPHQWV��EXVLQHVV�DQG�OHLVXUH��ZLWK�DGLIIHUHQW�PDJQLWXGH��,Q�SDUWLFXODU��ZH�ILQG�WKDW�SULFHV�GHFUHDVH�DERXW� ¼���IRU�OHLVXUH�FODVVHV�DQGDERXW� ¼���� IRU� EXVLQHVV� FODVVHV�� +HQFH�� WKH� FRPSHWLWLRQ� RI� WUDGLWLRQDO� FDUULHUV� VHHPV� WRVLJQLILFDQWO\� UHGXFH� WKH� SULFHV� RI� WKH� EXVLQHVV� IDUHV� ,Q� WKH� FDVH� RI WKH� HQWU\� RI� /&&V�DV\PPHWULF�GXRSRO\��� WKH� LPSDFW� VHHPV� WR�EH�KRPRJHQHRXV�RQ�DOO� FODVVHV�RI� IDUHV�� WKDW� LV� DGHFUHDVH�RI�DURXQG�¼���
)LJXUH���)DUHV�UHGXFWLRQ�>¼@�SHU�FODVV�RI�VHUYLFH�DQG�GLIIHUHQW�PDUNHW�FRPSHWLWLRQ

�����������������������������
3URP� 'LVF�� 'LVF�� (FRQ� (FRQ� 8QUHVW� 8QUHVW� 8QUHVW�&ODVV�RI�VHUYLFH

IDUHV
�UHGX

FWLRQ
�>¼@

6\PPHWULF�GXRSRO\$V\PPHWULF�GXRSRO\$V\PPHWULF�ROLJRSRO\

7KLV� UHVXOW� FRUURERUDWHV� WKH� WKHRUHWLFDO� DVVXPSWLRQ� RI� PDUNHW� LQWHUGHSHQGHQFH� EHWZHHQ� WKHZHDN�DQG�WKH�VWURQJ�PDUNHW�� ,QGHHG��WKH�HQWUDQFH�RI�/&&�LPSDFWV�WKH�SULFH�OHYHOV�RI�ERWK�WKHEXVLQHVV�DQG�WKH�OHLVXUH�VHJPHQW��HYHQ�WKRXJKW�WKH�/&&V�GR�QRW�RIIHU�D�IXOO�EXVLQHVV�VHUYLFH ��$VD� ILQDO� UHPDUN�� LW� LV�ZRUWK�QRWLQJ� WKDW� WKH� LQWHUGHSHQGHQF\�RI�PDUNHWV�GLUHFWO\� UHIOHFWV�RQ� WKH
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LQWHUQDO�RUJDQLVDWLRQ�RI� WKH�PDUNHWLQJ�GLYLVLRQ�� ,Q� D� FRQWH[W�RI� FRPSHWLWLRQ�DPRQJ�)6&V�� WKHDVVXPSWLRQ�RI�LQWHUGHSHQGHQF\�RU�VHSDUDWLRQ�DPRQJ�PDUNHWV�GRHV�QRW�PDNH�DQ\�GLIIHUHQFH��DV,&�LV�QRW�ELQGLQJ��2Q�WKH�RWKHU�KDQG��ZKHQ�ZH�DQDO\VH�DQ�DV\PPHWULF�FRQWH[W��HYHQ�LI�,&�LV�QRWELQGLQJ�� SULFLQJ� VWUDWHJLHV� RQ� WKH� EXVLQHVV�PDUNHW� DQG� RQ� WKH� OHLVXUH�PDUNHW� KDYH� WR� EH� FR�RUGLQDWHG��)URP�DQ�RUJDQLVDWLRQDO�SHUVSHFWLYH� WKH�FDUULH UV�FDQ�KDYH� WHDP�XQLWV�GHYRWHG� WR� WKHOHLVXUH�DQG�EXVLQHVV�PDUNHW�VHSDUDWHO\��ZKLFK�LQ�WKH�FDVH�RI�/&&�FRPSHWLWLRQ��WKHVH�XQLWV�KDYHWR�FR�RUGLQDWH�WKHLU�PDUNHWLQJ�DFWLRQV�7KHVH�UHVXOWV�DOVR�VXJJHVW�D�GLIIHUHQW�LQWHUSUHWDWLRQ�RI�WKH�UHGXFWLRQ�RI�SULFHV�LQ�WKH�EXVLQHVVVHJPHQW�� HYHQ� LI� LW� LV� UXOHG� RXW� IURP� WKH� WKHRUHWLFDO� PRGHO�� 7 UDGLWLRQDO� FDUULHUV�� RQFH� WKH\REVHUYH�WKDW� WKH\�DUH� ORVLQJ� WUDIILF�RQ� WKH� OHLVXUH� PDUNHW��DUH�REOLJHG� WR�UHGXFH� WKHLU� IDUHV�RQWKDW�PDUNHW� EXW�WKH\�DOVR�QHHG�WR�FKDQJH�DOO�RWKHU�IDUHV�LQ�RUGHU�WR�PDLQWDLQ�WKH�ULJKW�³EX\�XS´WR�VDWLVI\�WKH�LQFHQWLYH�FRPSDWLELOLW\�FRQVWUDLQW�
���&RQFOXVLRQV
7KLV�SDSHU�KDV�LQYHVWLJDWHG�WKH�SULFLQJ�UHVSRQVH�RI�IXOO�VHUYLFH�FDUULHUV��)6&V��ZKHQ�ORZ�FRVWFDUULHUV� �/&&V�� HQWHU� WKH� PDUNHW�� :H� XVHG� PRQWKO\� GDWD� RQ� FLW\�SDLUV� IURP� ,WDO\� WR� WKUHH(XURSHDQ�FRXQWULHV��*HUPDQ\��WKH�8.�DQG�WKH�1HWKHUODQGV��LQFOXGLQJ�DLUIDUHV�IRU�IRXU�GLIIHUHQWFDUULHUV��$OLWDOLD��/XIWKDQVD��%ULWLVK�$LUZD\V�DQG�./0���:H�IRXQG�WKDW��ZKHQ�D�/&&�HQWHUV�DVSHFLILF�URXWH��WKH�GLUHFW�LQFXPEHQW�ILUPV�UHDFW�E\�UHGXFLQJ�WKH�IDUHV�IRU�DOO�DYDLODEOH�OHLVXUH�DQGEXVLQHVV�IDUHV��:H�DOVR�SURYLGH�DQ�LQWHUSUHWDWLRQ�LQ�WHUPV�RI�WKH�GLUHFW FRPSHWLWLRQ�RI�/&&�DOVRRQ� WKH�)6&�EXVLQHVV� VHJPHQW��7KLV�SRLQW� LV�TXLWH� LPSRUWDQW�DV� LW�FRUURERUDWHV� WKH�DVVXPSWLRQWKDW�WKH�ZHDN�DQG�WKH�VWURQJ�PDUNHW�DUH�LQWHUGHSHQGHQW��2Q�WKH�RWKHU�KDQG��FRPSHWLWLRQ�DPRQJWZR�)6&V� LV� FKDUDFWHULVHG� E\� DV\PPHWULF� EHKDYLRXU��7KH\� VWURQJO\� FRPSHWH� RQ� WKH� EXVLQHVVPDUNHW�DQG�ZHDNO\�FRPSHWH�RQ�WKH�OHLVXUH�PDUNHW��,Q�D�FRQWH[W�RI�FRPSHWLWLRQ�DPRQJ�)6&V��WKHDVVXPSWLRQ�RI�LQWHUGHSHQGHQF\�RU�VHSDUDWLRQ�DPRQJ�PDUNHWV�GRHV�QRW�PDNH�DQ\�GLIIHUHQFH��DVWKH�LQFHQWLYH�FRPSDWLELOLW\�FRQVWUDLQW��,&��LV�QRW�ELQGLQJ��%XW��FRQYHUVHO\��ZKHQ�ZH�DQDO\VH�DQDV\PPHWULF�FRQWH[W��HYHQ�LI�,&�LV�QRW�ELQGLQJ��SULFLQJ�VWUDWHJLHV�RQ�WKH�EXVLQHVV�PDUNHW�DQG�RQWKH� OHLVXUH�PDUNHW�KDYH� WR�EH� FR�RUGLQDWHG��$V� H[SHFWHG�� WKH� LPSDFW� RI� WKH�/&&�RQ�SULFHV� LVKLJKHU� ZKHQ� LW� HQWHUV� D� PRQRSROLVWLF� PDUNHW� WKDQ� D� PDUNHW� DOUHDG\� FKDUDFWHULVHG� E\FRPSHWLWLRQ�)LQDOO\�� WKH� RYHUDOO� UHVXOWV� VXJJHVW� QHZ� SRVVLEOH� VWUHDPV� RI� UHVHDUFK�� 7KH� WKHRUHWLFDOPRGHO� UHVXOWV� FDQ� EH� HPSLULFDOO\� WHVWHG� LQ� WHUPV� RI� PDUNHW� VKDUHV� DQG� ORZ�FRVW� IDUHV�
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1HYHUWKHOHVV�� WKH� VSHFLILF� LPSDFW� RI� WKH� SURGXFW� FKDUDFWHULVWLFV�� ERWK� KRUL]RQWDOO\� �GHSDUWXUHWLPH�� DLUSRUW� DFFHVV�� HWF��� DQG� YHUWLFDOO\� �JURXQG� DQG� RQ�ERDUG� VHUYLFHV�� WUDYHO� FRQGLWLRQV� IRUHDFK� SDVVHQJHU� FDWHJRU\�� HWF���PLJKW� EH� WKH� VXEMHFWLYH� RI� IXWXUH� DQDO\VHV�� )URP� D� WKHRUHWLFDOSHUVSHFWLYH��LW�UHPDLQV�RSHQ�WR�YHULI\�LQ�ZKLFK�GXRSRO\�FRQGLWLRQV�WKH�,&�LV�WDNHQ�LQWR�DFFRXQWE\�FDUULHUV�IRU�DLUIDUH�VHWWLQJ��LQ�DGGLWLRQ�WR�WKH�LQWHUDFWLYH�PDUNHW�FRPSHWLWLRQ�
$FNQRZOHGJHPHQWV
7KH� DXWKRUV� ZRXOG� OLNH� WR� WKDQN� $QWRQ� YDQ� 'DVOHU�� $XUD� 5HJJLDQL�� DQG� SDUWLFLSDQWV� RI� WKH1(&7$5�PHHWLQJ�LQ�&HUJ\��1RYHPEHU������������DQG�$PVWHUGDP����������0DUFK�������IRUWKHLU�VXJJHVWLRQV��)LQDOO\��WKH�DXWKRUV�WKDQN�./0�5R\DO�'XWFK�$LUOLQHV�IRU�SURYLGLQJ�VXSSRUWLQ�GDWD�FROOHFWLRQ�
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6WDUNLH�'�� ������ $LUSRUW� UHJXODWLRQ� DQG� FRPSHWLWLRQ�� -RXUQDO� RI� $LU� 7UDQVSRUW�0DQDJHPHQW���������
6WROH� /�� ������ 1RQ�OLQHDU� 3ULFHV� DQG� 2OLJRSRO\�� -RXUQDO� RI� (FRQRPLFV� DQG� 0DQDJHPHQW6WUDWHJ\�������������
9DOOHWWL�70��������3ULFH�GLVFULPLQDWLRQ�DQG�SULFH�GLVSHUVLRQ�LQ�D�GXRSRO\��PLPHR�
9RZOHV�07��������7KH�HIIHFW�RI�ORZ�IDUH�DLU�FDUULHUV�RQ�DLUIDUHV�LQ�WKH�86��-RXUQDO�RI�7UDQVSRUW*HRJUDSK\����������
:HDWKHUIRUG�/5�DQG�6(�%RGLO\��������$�WD[RQRP\�DQG�UHVHDUFK�RYHUYLHZ�RI�SHULVKDEOH�DVVHWUHYHQXH�PDQDJHPHQW�� \LHOG�PDQDJHPHQW�� RYHUERRNLQJ�� DQG� SULFLQJ�� 2SHUDWLRQV� 5HVHDUFK�� ����������
:LOVRQ�5��������1RQ�OLQHDU�3ULFLQJ��1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV�
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