
%XQGOLQJ�DQG�&RPSHWLWLRQ

RQ�WKH�,QWHUQHW

<DQQLV�%DNRV
�DQG�(ULN�%U\QMROIVVRQ



$SULO�����

&RS\ULJKW�����������E\�<DQQLV�%DNRV�DQG�(ULN�%U\QMROIVVRQ

$FNQRZOHGJHPHQWV���:H�WKDQN�1LFKRODV�(FRQRPLGHV��0LFKDHO�+DUULVRQ��'RQQD�+RIIPDQ��5LFKDUG�6FKPDOHQVHH�
0LFKDHO�6PLWK��-RKQ�7VLWVLNOLV��+DO�9DULDQ��WKUHH�DQRQ\PRXV�UHIHUHHV�DQG�VHPLQDU�SDUWLFLSDQWV�DW�WKH������:RUNVKRS
RQ�0DUNHWLQJ�6FLHQFH�DQG�WKH�,QWHUQHW�DQG������7HOHFRPPXQLFDWLRQV�3ROLF\�5HVHDUFK�&RQIHUHQFH�IRU�PDQ\�KHOSIXO
VXJJHVWLRQV���$Q\�HUURUV�WKDW�UHPDLQ�DUH�RQO\�RXU�UHVSRQVLELOLW\�

�����������������������������������������������������


� 1HZ�<RUN�8QLYHUVLW\�6WHUQ�6FKRRO�RI�%XVLQHVV���HPDLO��EDNRV#VWHUQ�Q\X�HGX���:HE��KWWS���ZZZ�VWHUQ�Q\X�HGX�aEDNRV


� 0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\�6ORDQ�6FKRRO���HPDLO��HULNE#PLW�HGX��:HE��KWWS���FFV�PLW�HGX�HULN



%XQGOLQJ�DQG�&RPSHWLWLRQ�RQ�WKH�,QWHUQHW

$%675$&7

7KH�,QWHUQHW�KDV�VLJQLILFDQWO\�UHGXFHG�WKH�PDUJLQDO�FRVW�RI�SURGXFLQJ�DQG�GLVWULEXWLQJ�GLJLWDO�LQIRUPDWLRQ
JRRGV���,W�DOVR�FRLQFLGHV�ZLWK�WKH�HPHUJHQFH�RI�QHZ�FRPSHWLWLYH�VWUDWHJLHV�VXFK�DV�ODUJH�VFDOH�EXQGOLQJ���,Q
WKLV�SDSHU��ZH�VKRZ�WKDW�EXQGOLQJ�FDQ�FUHDWH��HFRQRPLHV�RI�DJJUHJDWLRQ��IRU�LQIRUPDWLRQ�JRRGV�LI�WKHLU
PDUJLQDO�FRVWV�DUH�YHU\�ORZ��HYHQ�LQ�WKH�DEVHQFH�RI�QHWZRUN�H[WHUQDOLWLHV�RU�HFRQRPLHV�RI�VFDOH�RU�VFRSH�

:H�ILQG�WKDW�WKHVH�HFRQRPLHV�RI�DJJUHJDWLRQ�KDYH�VHYHUDO�LPSRUWDQW�FRPSHWLWLYH�LPSOLFDWLRQV�

�� :KHQ�FRPSHWLQJ�IRU�XSVWUHDP�FRQWHQW��ODUJHU�EXQGOHUV�DUH�DEOH�WR�RXWELG�VPDOOHU�RQHV�

�� :KHQ�FRPSHWLQJ�IRU�GRZQVWUHDP�FRQVXPHUV��WKH�DFW�RI�EXQGOLQJ�LQIRUPDWLRQ�JRRGV�PDNHV�DQ
LQFXPEHQW�VHHP��WRXJKHU��WR�VLQJOH�SURGXFW�FRPSHWLWRUV�VHOOLQJ�VLPLODU�JRRGV���7KH�UHVXOWLQJ
HTXLOLEULXP�LV�OHVV�SURILWDEOH�IRU�SRWHQWLDO�HQWUDQWV��DQG�FDQ�GLVFRXUDJH�HQWU\�LQ�WKH�EXQGOHU
V
PDUNHWV�HYHQ�ZKHQ�WKH�HQWUDQWV�KDYH�D�VXSHULRU�FRVW�VWUXFWXUH�RU�TXDOLW\�

�� &RQYHUVHO\��E\�VLPSO\�DGGLQJ�DQ�LQIRUPDWLRQ�JRRG�WR�DQ�H[LVWLQJ�EXQGOH��D�EXQGOHU�PD\�EH�DEOH�WR
SURILWDEO\�HQWHU�D�QHZ�PDUNHW�DQG�GLVORGJH�DQ�LQFXPEHQW�ZKR�GRHV�QRW�EXQGOH��FDSWXULQJ�PRVW�RI
WKH�PDUNHW�VKDUH�IURP�WKH�LQFXPEHQW�ILUP�DQG�HYHQ�GULYLQJ�WKH�LQFXPEHQW�RXW�RI�EXVLQHVV�

�� %HFDXVH�D�EXQGOHU�FDQ�SRWHQWLDOO\�FDSWXUH�D�ODUJH�VKDUH�RI�SURILWV�LQ�QHZ�PDUNHWV��VLQJOH�SURGXFW
ILUPV�PD\�KDYH�ORZHU�LQFHQWLYHV�WR�LQQRYDWH�DQG�FUHDWH�VXFK�PDUNHWV���+RZHYHU��EXQGOHUV�PD\
KDYH�KLJKHU�LQFHQWLYHV�WR�LQQRYDWH�

)RU�PRVW�SK\VLFDO�JRRGV��ZKLFK�KDYH�QRQ�WULYLDO�PDUJLQDO�FRVWV��WKH�SRWHQWLDO�LPSDFW�RI�ODUJH�VFDOH
DJJUHJDWLRQ�LV�OLPLWHG���+RZHYHU��ZH�ILQG�WKDW�WKHVH�HIIHFWV�FDQ�EH�GHFLVLYH�IRU�WKH�VXFFHVV�RU�IDLOXUH�RI
LQIRUPDWLRQ�JRRGV���2XU�UHVXOWV�KDYH�SDUWLFXODU�HPSLULFDO�UHOHYDQFH�WR�WKH�PDUNHWV�IRU�VRIWZDUH�DQG
,QWHUQHW�FRQWHQW�



���,QWURGXFWLRQ

����2YHUYLHZ

7KH�,QWHUQHW�KDV�HPHUJHG�DV�D�QHZ�FKDQQHO�IRU�WKH�GLVWULEXWLRQ�RI�GLJLWDO�LQIRUPDWLRQ�VXFK�DV�VRIWZDUH�

QHZV�VWRULHV��VWRFN�TXRWHV��PXVLF��SKRWRJUDSKV��YLGHR�FOLSV��DQG�UHVHDUFK�UHSRUWV���+RZHYHU��SURYLGHUV

RI�GLJLWDO�LQIRUPDWLRQ�JRRGV�DUH�XQVXUH�KRZ�WR�SULFH��SDFNDJH�DQG�PDUNHW�WKHP�DQG�DUH�VWUXJJOLQJ

ZLWK�D�YDULHW\�RI�UHYHQXH�PRGHOV���6RPH�ILUPV��VXFK�DV�$PHULFD�2QOLQH�KDYH�VXFFHHGHG�LQ�VHOOLQJ�YHU\

ODUJH�DJJUHJDWLRQV�RI�LQIRUPDWLRQ�JRRGV�²�DJJUHJDWLRQV�WKDW�ZRXOG�EH�HFRQRPLFDOO\�LPSUDFWLFDO�XVLQJ

FRQYHQWLRQDO�PHGLD���2WKHUV��VXFK�DV�6ODWH��KDYH�PDGH�XQVXFFHVVIXO�DWWHPSWV�WR�FKDUJH�IRU�D�PRUH

IRFXVHG�´PDJD]LQHµ�RQ�WKH�,QWHUQHW�HYHQ�DV�VLPLODU�PDJD]LQHV�WKULYH�ZKHQ�VROG�YLD�FRQYHQWLRQDO

SDSHU�EDVHG�PHGLD���)LQDOO\��FRPSDQLHV�VXFK�DV�WKH�:DOO�6WUHHW�-RXUQDO�KDYH�VXFFHVVIXO�RIIHULQJV�LQ

ERWK�W\SHV�RI�PHGLD��EXW�WKHLU�DJJUHJDWLRQ�DQG�SULFLQJ�VWUDWHJLHV�GLIIHU�GHSHQGLQJ�RQ�WKH�PHGLXP

XVHG�WR�GHOLYHU�WKH�FRQWHQW���$W�OHDVW�VRPH�RI�WKHVH�GLIIHUHQFHV�PD\�EH�GXH�WR�WKH�GLIIHUHQFHV�LQ�WKH

XQGHUO\LQJ�HFRQRPLFV�RI�LQIRUPDWLRQ�JRRGV�ZKHQ�WKH\�DUH�GHOLYHUHG�YLD�GLIIHUHQW�PHGLD�

2QH�RI�WKH�PRVW�LPSRUWDQW�HIIHFWV�RI�WKH�,QWHUQHW�LQIUDVWUXFWXUH�KDV�EHHQ�WR�UDGLFDOO\�UHGXFH�WKH

PDUJLQDO�FRVWV�RI�UHSURGXFLQJ�DQG�GLVWULEXWLQJ�LQIRUPDWLRQ�JRRGV�WR�FRQVXPHUV�DQG�EXVLQHVVHV��

,QIRUPDWLRQ�JRRGV�PD\�WKXV�HQMR\�HFRQRPLHV�RI�VFDOH�LQ�SURGXFWLRQ�EHFDXVH�RI�WKHLU�ORZ�PDUJLQDO

FRVWV��RU�GHPDQG�VLGH�HFRQRPLHV�RI�VFDOH�GXH�WR�QHWZRUN�H[WHUQDOLWLHV���6XFK�WHFKQRORJLFDO�HFRQRPLHV

RI�VFDOH�KDYH�LPSRUWDQW�LPSOLFDWLRQV�IRU�FRPSHWLWLRQ��IDYRULQJ�ODUJH�SURGXFHUV��DQG�FDQ�OHDG�WR

ZLQQHU�WDNH�DOO�PDUNHWV��$UWKXU�������

,Q�WKLV�SDSHU�ZH�DQDO\]H�D�GLVWLQFW�VRXUFH�RI��HFRQRPLHV�RI�DJJUHJDWLRQ��IRU�LQIRUPDWLRQ�JRRGV�ZKLFK

FDQ�EH�FUHDWHG�E\�FHUWDLQ�PDUNHWLQJ�DQG�SULFLQJ�VWUDWHJLHV���6SHFLILFDOO\��ZH�VWXG\�WKH�HIIHFWV�RI�ODUJH�

VFDOH�EXQGOLQJ�RI�LQIRUPDWLRQ�JRRGV�RQ�SULFLQJ��SURILWDELOLW\�DQG�FRPSHWLWLRQ���:H�VKRZ�WKDW�EXQGOLQJ

VWUDWHJLHV�FDQ�RIIHU�HFRQRPLHV�RI�VFDOH�IDYRULQJ�SURGXFHUV�WKDW�DJJUHJDWH�ODUJH�QXPEHUV�RI�LQIRUPDWLRQ

JRRGV��HYHQ�LQ�WKH�DEVHQFH�RI�QHWZRUN�H[WHUQDOLWLHV�RU�HFRQRPLHV�RI�VFDOH�RU�VFRSH���:KLOH�HDUOLHU

DQDO\VHV��%DNRV�DQG�%U\QMROIVVRQ������D�E��IRFXVHG�RQ�WKH�LPSOLFDWLRQV�RI�EXQGOLQJ�DQG�RWKHU�IRUPV�RI

�����������������������������������������������������

�� ,Q�WKH�UHPDLQGHU�RI�WKLV�SDSHU��ZH�ZLOO�XVH�WKH�SKUDVH��LQIRUPDWLRQ�JRRGV��DV�VKRUWKDQG�IRU��JRRGV�ZLWK�]HUR�RU�YHU\�ORZ
PDUJLQDO�FRVWV�RI�SURGXFWLRQ����,Q�SDUWLFXODU��RXU�EDVLF�DQDO\VLV�LV�PRWLYDWHG�E\�WKH�ZD\�WKH�,QWHUQHW�LV�FKDQJLQJ
G\QDPLFV�RI�SXEOLVKLQJ��EURDGO\�GHILQHG�WR�LQFOXGH�DOO�IRUPV�RI�GLJLWDO�FRQWHQW��
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DJJUHJDWLRQ�IRU�D�PRQRSROLVW�SURYLGLQJ�LQIRUPDWLRQ�JRRGV��WKLV�SDSHU�FRQVLGHUV�WKH�HIIHFWV�LQ

FRPSHWLWLYH�VHWWLQJV�

:H�GHPRQVWUDWH�KRZ�PDUNHWLQJ�VWUDWHJLHV�WKDW�H[SORLW�WKHVH�HFRQRPLHV�RI�DJJUHJDWLRQ�FDQ�EH�XVHG�WR

JDLQ�DQ�DGYDQWDJH�ZKHQ�SXUFKDVLQJ�RU�GHYHORSLQJ�QHZ�FRQWHQW���)LUPV�FDQ�HPSOR\�HFRQRPLHV�RI

DJJUHJDWLRQ�WR�GLVFRXUDJH�RU�IRUHFORVH�HQWU\��HYHQ�ZKHQ�FRPSHWLWRUV
�SURGXFWV�DUH�WHFKQLFDOO\

VXSHULRU���7KH�VDPH�VWUDWHJLHV�FDQ�DOVR�IDFLOLWDWH�SUHGDWLRQ��D�EXQGOHU�FDQ�HQWHU�QHZ�PDUNHWV�DQG�IRUFH

D�FRPSHWLWRU�ZLWK�D�KLJKHU�TXDOLW\�SURGXFW�WR�H[LW���)LQDOO\��EXQGOLQJ�FDQ�DIIHFW�LQFHQWLYHV�IRU

LQQRYDWLRQ��GHFUHDVLQJ�WKHP�IRU�ILUPV�WKDW�PD\�IDFH�FRPSHWLWLRQ�IURP�D�EXQGOHU�ZKLOH�LQFUHDVLQJ�WKHP

IRU�WKH�EXQGOHU�LWVHOI���7KH�SRWHQWLDO�LPSDFW�RI�ODUJH�VFDOH�DJJUHJDWLRQ�ZLOO�JHQHUDOO\�EH�OLPLWHG�IRU

PRVW�SK\VLFDO�JRRGV���+RZHYHU��ZKHQ�PDUJLQDO�FRVWV�DUH�YHU\�ORZ��DV�WKH\�DUH�IRU�GLJLWDO�LQIRUPDWLRQ

JRRGV��WKH�HIIHFWV�FDQ�EH�GHFLVLYH�

2XU�DQDO\VLV�LV�JURXQGHG�LQ�WKH�XQGHUO\LQJ�HFRQRPLF�IXQGDPHQWDOV�RI�SULFLQJ�VWUDWHJ\�DV�DSSOLHG�WR

ORZ�PDUJLQDO�FRVW�JRRG���,W�FDQ�KHOS�H[SODLQ�WKH�H[LVWHQFH�DQG�VXFFHVV�RI�YHU\�ODUJH�VFDOH�EXQGOLQJ�

VXFK�DV�WKDW�SUDFWLFHG�E\�$PHULFD�2QOLQH�DV�ZHOO�DV�WKH�FRPPRQ�SUDFWLFH�RI�K\EULG�SXEOLVKHUV��VXFK�DV

WKH�:DOO�6WUHHW�-RXUQDO�RI�EXQGOLQJ�VHYHUDO�GLVWLQFW�LQIRUPDWLRQ�JRRGV�DV�SDUW�RI�WKHLU�RQOLQH�SDFNDJH

HYHQ�DV�WKH\�VHOO�WKH�VDPH�LWHPV�VHSDUDWHO\�WKURXJK�FRQYHQWLRQDO�FKDQQHOV����:KLOH�RXU�DQDO\VLV�LV

PRWLYDWHG�E\�WKH�SULFLQJ�DQG�PDUNHWLQJ�GHFLVLRQV�WKDW�SXEOLVKHUV�IDFH�ZKHQ�WKH\�PDNH�WKHLU�FRQWHQW

DYDLODEOH�RQ�WKH�,QWHUQHW��LW�PD\�DOVR�DSSO\�LQ�RWKHU�PDUNHWV�ZKHUH�PDUJLQDO�FRVWV�DUH�ORZ�RU�]HUR�

VXFK�DV�FDEOH�WHOHYLVLRQ��VRIWZDUH�RU�HYHQ�FRQYHQWLRQDO�SXEOLVKLQJ�WR�VRPH�H[WHQW�

����%XQGOLQJ�ODUJH�QXPEHUV�RI�LQIRUPDWLRQ�JRRGV

%XQGOLQJ�PD\�HQDEOH�D�VHOOHU�WR�H[WUDFW�YDOXH�IURP�D�JLYHQ�VHW�RI�JRRGV�E\�DOORZLQJ�D�IRUP�RI�SULFH

GLVFULPLQDWLRQ��0F$IHH��0F0LOODQ�DQG�:KLQVWRQ��������6FKPDOHQVHH����������7KHUH�LV�DQ�H[WHQVLYH

OLWHUDWXUH�LQ�ERWK�WKH�PDUNHWLQJ�DQG�HFRQRPLFV�ILHOGV�RQ�KRZ�EXQGOLQJ�FDQ�EH�XVHG�WKLV�ZD\����EXW

�����������������������������������������������������

�� )RU�LQVWDQFH��IRU�D�IODW�IHH�WKH�:DOO�6WUHHW�-RXUQDO�,QWHUDFWLYH�LQFOXGHV�QRW�RQO\�WKH�FRQWHQW�RI�LWV�SDSHU�EDVHG�FRXVLQ��EXW
DOVR�WKH�FRQWHQW�RI�%DUURQ
V�PDJD]LQH��EULHILQJ�ERRNV�RQ�WKRXVDQGV�RI�FRPSDQLHV��VWRFN�TXRWH�DQG�KLVWRULFDO�FKDUWV��'RZ
-RQHV�1HZV�DUWLFOHV�DQG�OLWHUDOO\�WKRXVDQGV�RWKHU�LQIRUPDWLRQ�JRRGV���'HOLYHULQJ�DOO�WKLV�FRQWHQW�YLD�SDSHU�ZRXOG�EH
SURKLELWLYHO\�H[SHQVLYH��OLPLWLQJ�WKH�VL]H�RI�EXQGOHV�VROG�YLD�FRQYHQWLRQDO�PHGLD�

�� )RU�H[DPSOH��$GDPV�DQG�<HOOHQ���������6FKPDOHQVHH���������0F$IHH��0F0LOODQ�DQG�:KLQVWRQ���������+DQVRQ�DQG
0DUWLQ���������(SSHQ��+DQVRQ�DQG�0DUWLQ���������6DOLQJHU���������9DULDQ����������6HH�%DNRV�DQG�%U\QMROIVVRQ������D��IRU
D�PRUH�GHWDLOHG�VXPPDU\�RI�WKH�SHUWLQHQW�OLWHUDWXUH�IRU�ODUJH�VFDOH�EXQGOLQJ�RI�LQIRUPDWLRQ�JRRGV���,Q�DGGLWLRQ��WKH
OLWHUDWXUH�RQ��W\LQJ��DQG�FRPSHWLWLRQ�LV�UHOHYDQW�IRU�WKLV�SDSHU��HVSHFLDOO\�:KLQVWRQ��������DQG�%XUVWHLQ��������
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YHU\�IHZ�DUWLFOHV�KDYH�FRQVLGHUHG�WKH�EXQGOLQJ�RI�PRUH�WKDQ�WZR�JRRGV�RU�IRFXVHG�RQ�EXQGOLQJ

LQIRUPDWLRQ�JRRGV�ZLWK�]HUR�RU�YHU\�ORZ�PDUJLQDO�FRVW�

2XU�SDSHU�HVSHFLDOO\�EXLOGV�RQ�SULRU�ZRUN�E\�%DNRV�DQG�%U\QMROIVVRQ������D����7KH\�FRQVLGHU�WKH�FDVH

RI�ODUJH�VFDOH�EXQGOLQJ�RI�LQIRUPDWLRQ�JRRGV�DQG�ILQG�WKDW�LW�FDQ�VLJQLILFDQWO\�LQFUHDVH�D�PRQRSROLVW
V

SURILWV���7KH�EHQHILWV�RI�EXQGOLQJ�ODUJH�QXPEHUV�RI�LQIRUPDWLRQ�JRRGV�GHSHQG�FULWLFDOO\�RQ�WKH�ORZ

PDUJLQDO�FRVW�RI�UHSURGXFLQJ�GLJLWDO�LQIRUPDWLRQ�DQG�WKH�QDWXUH�RI�WKH�FRUUHODWLRQ�LQ�YDOXDWLRQV�IRU�WKH

JRRGV��DJJUHJDWLRQ�LV�OHVV�DWWUDFWLYH�ZKHQ�PDUJLQDO�FRVWV�DUH�KLJK�RU�ZKHQ�YDOXDWLRQV�DUH�KLJKO\

FRUUHODWHG���:H�H[WHQG�WKLV�OLQH�RI�UHVHDUFK�E\�FRQVLGHULQJ�KRZ�EXQGOLQJ�DIIHFWV�WKH�SULFLQJ�DQG

PDUNHWLQJ�RI�JRRGV�LQ�FHUWDLQ�FRPSHWLWLYH�VHWWLQJV���)XUWKHUPRUH��E\�DOORZLQJ�IRU�FRPSHWLWLRQ�ZH�FDQ

FRQVLGHU�KRZ�ODUJH�VFDOH�EXQGOLQJ�FDQ�FUHDWH�D�EDUULHU�WR�HQWU\�E\�FRPSHWLWRUV��HQDEOH�HQWU\�LQWR�QHZ

SURGXFW�PDUNHWV�DQG�FKDQJH�LQFHQWLYHV�IRU�LQQRYDWLRQ��7KXV�WKH�SDSHU�DOVR�FRQWULEXWHV�WR�WKH�OLWHUDWXUH

RQ�W\LQJ��SDUWLFXODUO\�WKH�ZRUN�RI�:KLQVWRQ��������

:KLOH�WKH�IRFXV�RI�WKLV�SDSHU�LV�RQ�EXQGOLQJ�VWUDWHJLHV��WKH�,QWHUQHW�FOHDUO\�DIIHFWV�FRPSHWLWLRQ�LQ�PDQ\

RWKHU�ZD\V���)RU�LQVWDQFH��ORZHU�VHDUFK�FRVWV��QHWZRUN�H[WHUQDOLWLHV��KLJK�IL[HG�FRVWV��UDSLG�PDUNHW

JURZWK��FKDQJHV�LQ�LQWHUDFWLYLW\�DQG�RWKHU�IDFWRUV�VLJQLILFDQWO\�DIIHFW�PDUNHWLQJ�DQG�FRPSHWLWLYH

VWUDWHJLHV���:H�DEVWUDFW�IURP�WKHVH�RWKHU�FKDUDFWHULVWLFV�RI�WKH�,QWHUQHW�WR�EHWWHU�LVRODWH�WKH�UROH�RI

EXQGOLQJ�RQ�FRPSHWLWLRQ���)XUWKHUPRUH��ZH�IRFXV�HTXLOLEULXP�VWUDWHJLHV��UHFRJQL]LQJ�IXOO\�WKDQ�PDQ\

,QWHUQHW�PDUNHWV�DUH�QRW�LQ�HTXLOLEULXP�DV�ZH�ZULWH�WKLV�SDSHU���$V�D�UHVXOW��LW�FDQ�EH�GDQJHURXV�WR

H[WUDSRODWH�IURP�FXUUHQW�EHKDYLRU��VXFK�DV�EHORZ�FRVW�SULFLQJ��VRPHWLPHV�REVHUYHG�RQ�WKH�,QWHUQHW���%\

DQDO\]LQJ�DQG�XQGHUVWDQGLQJ�WKH�HTXLOLEULD�WKDW�UHVXOW�ZKHQ�ILUPV�FRPSHWH�LQ�PDUNHWV�IRU�LQIRUPDWLRQ

JRRGV��ZH�KRSH�WR�JDLQ�LQVLJKW�LQWR�ZKLFK�RXWFRPHV�DUH�PRVW�OLNHO\�ZKHQ�DQ\�WHPSRUDU\�SKHQRPHQD

DQG�GLVHTXLOLEULXP�VWUDWHJLHV�KDYH�GLVVLSDWHG�

����$SSURDFK�LQ�WKLV�SDSHU

6HFWLRQ���UHYLHZV�WKH�FDVH�RI�D�PRQRSROLVW�EXQGOLQJ�LQIRUPDWLRQ�JRRGV�ZLWK�LQGHSHQGHQW�GHPDQGV�

DQG�SURYLGHV�WKH�QHFHVVDU\�EDFNJURXQG��VHWWLQJ�DQG�QRWDWLRQ�IRU�WKH�DQDO\VLV�RI�WKH�FRPSHWLWLYH

LPSOLFDWLRQV�RI�EXQGOLQJ���6HFWLRQ���DGGUHVVHV�XSVWUHDP�FRPSHWLWLRQ�EHWZHHQ�EXQGOHUV�WR�DFTXLUH

DGGLWLRQDO�LQIRUPDWLRQ�JRRGV��DV�LQ�WKH�FDVH�RI�FRPSHWLWLRQ�IRU�FRQWHQW���6HFWLRQ���DQDO\]HV

GRZQVWUHDP�FRPSHWLWLRQ�IRU�FRQVXPHUV�LQ�D�VHWWLQJ�ZLWK�LQIRUPDWLRQ�JRRGV�FRPSHWLQJ�LQ�SDLUV�WKDW

DUH�LPSHUIHFW�VXEVWLWXWHV��LQFOXGLQJ�WKH�FDVH�RI�D�EXQGOH�FRPSHWLQJ�ZLWK�RQH�RU�PDQ\�RXWVLGH�JRRGV�

6HFWLRQ���H[SORUHV�WKH�LPSOLFDWLRQV�RI�WKH�DQDO\VLV�LQ�VHFWLRQ����GLVFXVVLQJ�KRZ�EXQGOLQJ�VWUDWHJLHV
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DIIHFW�HQWU\�GHWHUUHQFH��SUHGDWRU\�EHKDYLRU��DQG�WKH�LQFHQWLYHV�IRU�LQQRYDWLRQ���)LQDOO\��VHFWLRQ��

SUHVHQWV�VRPH�FRQFOXGLQJ�UHPDUNV�

���$�0RQRSROLVW�%XQGOLQJ�,QIRUPDWLRQ�*RRGV�ZLWK�,QGHSHQGHQW
9DOXDWLRQV

:H�EHJLQ�E\�HPSOR\LQJ�WKH�VHWWLQJ�LQWURGXFHG�E\�%DNRV�DQG�%U\QMROIVVRQ������D���ZLWK�D�VLQJOH�VHOOHU

SURYLGLQJ�Q�LQIRUPDWLRQ�JRRGV�WR�D�VHW�RI�FRQVXPHUV�Ω ���(DFK�FRQVXPHU�GHPDQGV�HLWKHU���RU���XQLWV�RI

HDFK�LQIRUPDWLRQ�JRRG��DQG�UHVDOH�RI�WKHVH�JRRGV�LV�QRW�SHUPLWWHG��RU�LV�SURKLELWLYHO\�FRVWO\�IRU

FRQVXPHUV�����9DOXDWLRQV�IRU�HDFK�JRRG�DUH�KHWHURJHQHRXV�DPRQJ�FRQVXPHUV��DQG�IRU�HDFK�FRQVXPHU

ω ∈Ω ��ZH�XVH�vni ( )ω �WR�GHQRWH�WKH�YDOXDWLRQ�RI�JRRG�L�ZKHQ�D�WRWDO�RI�Q�JRRGV�DUH�SXUFKDVHG���:H

DOORZ�vni ( )ω �WR�GHSHQG�RQ�Q�VR�WKDW�WKH�GLVWULEXWLRQV�RI�YDOXDWLRQV�IRU�LQGLYLGXDO�JRRGV�FDQ�FKDQJH�DV

WKH�QXPEHU�RI�JRRGV�SXUFKDVHG�FKDQJHV����

/HW�x
n

vn nk
k

n

=
=

∑1

1

�EH�WKH�PHDQ��SHU�JRRG��YDOXDWLRQ�RI�WKH�EXQGOH�RI�Q�LQIRUPDWLRQ�JRRGV���/HW�pn
*��qn

*

DQG�π n
*�GHQRWH�WKH�SURILW�PD[LPL]LQJ�SULFH�SHU�JRRG�IRU�D�EXQGOH�RI�Q�JRRGV��WKH�FRUUHVSRQGLQJ�VDOHV

DV�D�IUDFWLRQ�RI�WKH�SRSXODWLRQ��DQG�WKH�VHOOHU·V�UHVXOWLQJ�SURILWV�SHU�JRRG����$VVXPH�WKH�IROORZLQJ

FRQGLWLRQV�KROG�

$�� 7KH�PDUJLQDO�FRVW�IRU�FRSLHV�RI�DOO�LQIRUPDWLRQ�JRRGV�LV�]HUR�WR�WKH�VHOOHU�

$�� )RU�DOO�Q��FRQVXPHU�YDOXDWLRQV�vni �DUH�LQGHSHQGHQW�DQG�XQLIRUPO\�ERXQGHG���ZLWK�FRQWLQXRXV
GHQVLW\�IXQFWLRQV��QRQ�QHJDWLYH�VXSSRUW��PHDQ�µ ni �DQG�YDULDQFH�σ ni

2 �

�����������������������������������������������������

�� :H�DVVXPH�WKDW�WKH�SURGXFHUV�RI�LQIRUPDWLRQ�JRRGV�FDQ�XVH�WHFKQLFDO��OHJDO�DQG�VRFLDO�PHDQV�WR�SUHYHQW�XQDXWKRUL]HG
GXSOLFDWLRQ�DQG�WKXV�UHPDLQ�PRQRSROLVWV���+RZHYHU��%DNRV��%U\QMROIVVRQ�DQG�/LFKWPDQ��������KDYH�HPSOR\HG�D�VLPLODU
IUDPHZRUN�WR�VWXG\�D�VHWWLQJ�ZKHUH�XVHUV�VKDUH�WKH�JRRGV�

�� )RU�LQVWDQFH��WKH�YDOXH�RI�D�ZHDWKHU�UHSRUW�PD\�EH�GLIIHUHQW�ZKHQ�SXUFKDVHG�DORQH�IURP�LWV�YDOXH�ZKHQ�SXUFKDVHG
WRJHWKHU�ZLWK�WKH�PRUQLQJ�QHZV�KHDGOLQHV��DV�WKH\�ERWK�FRPSHWH�IRU�WKH�FRQVXPHU·V�OLPLWHG�WLPH���6LPLODUO\��RWKHU�IDFWRUV
VXFK�DV�JRRGV�WKDW�DUH�FRPSOHPHQWV�RU�VXEVWLWXWHV��GLPLQLVKLQJ�UHWXUQV�DQG�EXGJHW�FRQVWUDLQWV�PD\�DIIHFW�FRQVXPHU
YDOXDWLRQV�DV�DGGLWLRQDO�JRRGV�DUH�SXUFKDVHG���(YHQ�FHUWDLQ�SV\FKRORJLFDO�IDFWRUV�ZKLFK�PD\�PDNH�FRQVXPHUV�PRUH�RU
OHVV�ZLOOLQJ�WR�SD\�IRU�JRRGV�WKH�VDPH�JRRGV�ZKHQ�WKH\�DUH�SDUW�RI�D�EXQGOH��H�J��3HWURVKLXV�DQG�0RQURH��������FDQ�EH
VXEVXPHG�LQ�WKLV�IUDPHZRUN��+RZHYHU��IRU�VLPSOLFLW\��ZH�WUHDW�DOO�JRRGV�DV�V\PPHWULF��WKH\�DUH�DOO�DVVXPHG�WR�EH
DIIHFWHG�SURSRUWLRQDWHO\�E\�WKH�DGGLWLRQ�RI�D�QHZ�JRRG�WR�WKH�EXQGOH�

�� 7R�VLPSOLI\�WKH�QRWDWLRQ��ZH�ZLOO�RPLW�WKH�DUJXPHQW�ω �ZKHQ�SRVVLEOH�
�� )RU�EXQGOHV��ZH�ZLOO�XVH� p �DQG�π �WR�UHIHU�WR�SHU�JRRG�SULFHV�DQG�JURVV�SURILWV��L�H���SURILWV�JURVV�RI�DQ\�IL[HG�FRVWV���:H

ZLOO�XVH�3�DQG� Π WR�GHQRWH�SULFHV�DQG�SURILWV�IRU�WKH�HQWLUH�EXQGOH�
�� ,�H���sup ( ), ,n i nivω ω1 6 < ∞ ��IRU�DOO�Q��L�( )i n≤ ��DQG�ω ∈Ω �
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$�� &RQVXPHUV�KDYH�IUHH�GLVSRVDO���,Q�SDUWLFXODU��IRU�DOO�n > 1�� v vnk
k

n

n k
k

n

=
−

=

−

∑ ∑≥
1

1
1

1

( ) ��

8QGHU�WKHVH�FRQGLWLRQV��LW�FDQ�EH�VKRZQ�WKDW�VHOOLQJ�D�EXQGOH�RI�DOO�Q�LQIRUPDWLRQ�JRRGV�FDQ�EH�UH�

PDUNDEO\�VXSHULRU�WR�VHOOLQJ�WKH�Q�JRRGV�VHSDUDWHO\�����)RU�WKH�GLVWULEXWLRQV�RI�YDOXDWLRQV�XQGHUO\LQJ

PRVW�FRPPRQ�GHPDQG�IXQFWLRQV��EXQGOLQJ�VXEVWDQWLDOO\�UHGXFHV�WKH�DYHUDJH�GHDGZHLJKW�ORVV�DQG

OHDGV�WR�KLJKHU�DYHUDJH�SURILWV�IRU�WKH�VHOOHU���$V�Q�LQFUHDVHV��WKH�VHOOHU�FDSWXUHV�DQ�LQFUHDVLQJ�IUDFWLRQ

RI�WKH�WRWDO�DUHD�XQGHU�WKH�GHPDQG�FXUYH��FRUUHVSRQGLQJO\�UHGXFLQJ�ERWK�WKH�GHDGZHLJKW�ORVV�DQG

FRQVXPHUV·�VXUSOXV�UHODWLYH�WR�VHOOLQJ�WKH�JRRGV�VHSDUDWHO\���0RUH�IRUPDOO\�

3URSRVLWLRQ���

*LYHQ�DVVXPSWLRQV�$���$��DQG�$���DV�Q�LQFUHDVHV��WKH�GHDGZHLJKW�ORVV�SHU�JRRG�DQG�WKH�FRQVXPHUV·

VXUSOXV�SHU�JRRG�IRU�D�EXQGOH�RI�Q�LQIRUPDWLRQ�JRRGV�FRQYHUJHV�WR�]HUR��DQG�WKH�VHOOHU·V�SURILW�SHU

JRRG�LV�PD[LPL]HG�

3URRI��7KLV�LV�3URSRVLWLRQ���RI�%DNRV�DQG�%U\QMROIVVRQ������D��

7KH�LQWXLWLRQ�EHKLQG�3URSRVLWLRQ���LV�WKDW�DV�WKH�QXPEHU�RI�LQIRUPDWLRQ�JRRGV�LQ�WKH�EXQGOH�LQFUHDVHV�

WKH�ODZ�RI�ODUJH�QXPEHUV�DVVXUHV�WKDW�WKH�GLVWULEXWLRQ�IRU�WKH�YDOXDWLRQ�RI�WKH�EXQGOH�KDV�DQ�LQFUHDVLQJ

IUDFWLRQ�RI�FRQVXPHUV�ZLWK�´PRGHUDWHµ�YDOXDWLRQV�QHDU�WKH�PHDQ�RI�WKH�XQGHUO\LQJ�GLVWULEXWLRQ���6LQFH

WKH�GHPDQG�FXUYH�LV�GHULYHG�IURP�WKH�FXPXODWLYH�GLVWULEXWLRQ�IXQFWLRQ�IRU�FRQVXPHU�YDOXDWLRQV��LW

EHFRPHV�PRUH�HODVWLF�QHDU�WKH�PHDQ��DQG�OHVV�HODVWLF�DZD\�IURP�WKH�PHDQ���)LJXUH���LOOXVWUDWHV�WKLV�IRU

WKH�FDVH�RI�OLQHDU�GHPDQG�IRU�WKH�LQGLYLGXDO�JRRGV��VKRZLQJ��IRU�LQVWDQFH��WKDW�FRPELQLQJ�WZR�JRRGV

HDFK�ZLWK�D�OLQHDU�GHPDQG�SURGXFHV�D�EXQGOH�ZLWK�DQ�V�VKDSHG�GHPDQG�FXUYH���$V�D�UHVXOW��WKH

GHPDQG�IXQFWLRQ��DGMXVWHG�IRU�WKH�QXPEHU�RI�JRRGV�LQ�WKH�EXQGOH��EHFRPHV�PRUH�´VTXDUHµ�DV�WKH

QXPEHU�RI�JRRGV�LQFUHDVHV���7KH�VHOOHU�LV�DEOH�WR�H[WUDFW�DV�SURILWV��VKRZQ�E\�WKH�VKDGHG�DUHDV�LQ�)LJXUH

���DQ�LQFUHDVLQJ�IUDFWLRQ�RI�WKH�WRWDO�DUHD�XQGHU�WKLV�GHPDQG�FXUYH��ZKLOH�VHOOLQJ�WR�DQ�LQFUHDVLQJ

IUDFWLRQ�RI�WKH�FRQVXPHUV�

�����������������������������������������������������

�� 7KLV�DVVXPSWLRQ�LPSOLHV�WKDW�DGGLQJ�D�JRRG�WR�D�EXQGOH�FDQQRW�UHGXFH�WKH�WRWDO�YDOXDWLRQ�RI�WKH�EXQGOH��DOWKRXJK�LW�PD\
UHGXFH�WKH�PHDQ�YDOXDWLRQ��

��� ,Q�WKH�UHPDLQGHU�RI�WKH�SDSHU��RXU�IRFXV�ZLOO�EH�RQ�´SXUHµ�EXQGOLQJ����RIIHULQJ�DOO�RI�WKH�JRRGV�DV�D�VLQJOH�EXQGOH�
´0L[HGµ�EXQGOLQJ��ZKLFK�LQYROYHV�RIIHULQJ�ERWK�WKH�EXQGOH�DQG�VXEVHWV�RI�WKH�EXQGOH�DW�WKH�VDPH�WLPH�IRU�YDULRXV�SULFHV
ZLOO�JHQHUDOO\�GR�QR�ZRUVH�WKDQ�SXUH�EXQGOLQJ��DIWHU�DOO��SXUH�EXQGOLQJ�LV�MXVW�D�VSHFLDO�FDVH�RI�PL[HG�EXQGOLQJ���VR�RXU
UHVXOWV�FDQ�EH�WKRXJKW�RI�DV�D�ORZHU�ERXQG�IRU�WKH�SURILWV�RI�WKH�EXQGOHU�
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0.5

0.25

0.75

1

0

per good

0.25

0.75

1

0

Price
per good

Quantity for bund le as a fraction of total population

0.5

0.25

0.75

1

0

per goodPrice Price

1 Good 2 Goods 20 Goods

0.5

)LJXUH������'HPDQG�IRU�EXQGOHV�RI�������DQG����LQIRUPDWLRQ�JRRGV�ZLWK�L�L�G��YDOXDWLRQV�XQLIRUPO\
GLVWULEXWHG�LQ�>���@��OLQHDU�GHPDQG�FDVH��

3URSRVLWLRQ���LV�IDLUO\�JHQHUDO���:KLOH�LW�DVVXPHV�LQGHSHQGHQFH�RI�WKH�YDOXDWLRQV�RI�WKH�LQGLYLGXDO

JRRGV�LQ�D�EXQGOH�RI�D�JLYHQ�VL]H��HDFK�YDOXDWLRQ�PD\�EH�GUDZQ�IURP�D�GLIIHUHQW�GLVWULEXWLRQ�����)RU

LQVWDQFH��VRPH�JRRGV�PD\�EH�V\VWHPDWLFDOO\�PRUH�YDOXDEOH��RQ�DYHUDJH�WKDQ�RWKHUV��RU�KDYH�JUHDWHU

YDULDQFH�RU�VNHZQHVV�LQ�WKHLU�YDOXDWLRQV�DFURVV�GLIIHUHQW�FRQVXPHUV���)XUWKHUPRUH��YDOXDWLRQV�PD\

FKDQJH�DV�PRUH�JRRGV�DUH�DGGHG�WR�D�EXQGOH���$V�VKRZQ�E\�%DNRV�DQG�%U\QMROIVVRQ������D��

3URSRVLWLRQ���FDQ�EH�LQYRNHG�WR�VWXG\�VHYHUDO�VSHFLILF�VHWWLQJV��VXFK�DV�GLPLQLVKLQJ�UHWXUQV�IURP�WKH

FRQVXPSWLRQ�RI�DGGLWLRQDO�JRRGV��RU�WKH�H[LVWHQFH�RI�D�EXGJHW�FRQVWUDLQW�

,W�LV�LQWHUHVWLQJ�WR�FRQWUDVW�WKH�EXQGOLQJ�DSSURDFK�ZLWK�FRQYHQWLRQDO�SULFH�GLVFULPLQDWLRQ���,I�WKHUH�DUH

P�FRQVXPHUV��HDFK�ZLWK�D�SRWHQWLDOO\�GLIIHUHQW�YDOXH�IRU�HDFK�RI�WKH�Q�JRRGV��WKHQ�PQ�SULFHV�ZLOO�EH

UHTXLUHG�WR�FDSWXUH�WKH�FRPSOHWH�VXUSOXV�ZKHQ�WKH�JRRGV�DUH�VROG�VHSDUDWHO\���)XUWKHUPRUH��SULFH

GLVFULPLQDWLRQ�UHTXLUHV�WKDW�WKH�VHOOHU�FDQ�DFFXUDWHO\�LGHQWLI\�FRQVXPHU�YDOXDWLRQV�DQG�SUHYHQW

FRQVXPHUV�IURP�EX\LQJ�JRRGV�DW�SULFHV�PHDQW�IRU�RWKHUV���7KXV��WKH�FRQYHQWLRQDO�DSSURDFK�WR�SULFH

GLVFULPLQDWLRQ�RSHUDWHV�E\�LQFUHDVLQJ�WKH�QXPEHU�RI�SULFHV�FKDUJHG�WR�DFFRPPRGDWH�WKH�GLYHUVLW\�RI

FRQVXPHU�YDOXDWLRQV���,Q�FRQWUDVW��EXQGOLQJ�UHGXFHV�WKH�GLYHUVLW\�RI�FRQVXPHU�YDOXDWLRQV�VR�WKDW��LQ

WKH�OLPLW��VHOOHUV�QHHG�FKDUJH�RQO\�RQH�SULFH��GR�QRW�QHHG�WR�LGHQWLI\�GLIIHUHQW�W\SHV�RI�FRQVXPHUV��DQG

GR�QRW�QHHG�WR�HQIRUFH�DQ\�UHVWULFWLRQV�RQ�ZKLFK�SULFHV�FRQVXPHUV�SD\�

�����������������������������������������������������

��� 7KH�DQDO\VLV�LQ�WKLV�VHFWLRQ�DVVXPHV�LQGHSHQGHQFH�WR�SURYLGH�D�XVHIXO�EDVHOLQH�IRU�LVRODWLQJ�WKH�HIIHFWV�RI�EXQGOLQJ��$V
VKRZQ�E\�%DNRV�DQG�%U\QMROIVVRQ������D��PDQ\�RI�WKH�UHVXOWV�FDQ�EH�H[WHQGHG�WR�WKH�FDVH�ZKHUH�FRQVXPHU�YDOXDWLRQV�DUH
FRUUHODWHG�
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$V�WKH�QXPEHU�RI�JRRGV�LQ�WKH�EXQGOH�LQFUHDVHV��WRWDO�SURILW�DQG�SURILW�SHU�JRRG�LQFUHDVH���7KH�SURILW�

PD[LPL]LQJ�SULFH�SHU�JRRG�IRU�WKH�EXQGOH�VWHDGLO\�DSSURDFKHV�WKH�SHU�JRRG�H[SHFWHG�YDOXH�RI�WKH

EXQGOH�WR�WKH�FRQVXPHUV���7KH�QXPEHU�RI�JRRGV�QHFHVVDU\�WR�PDNH�EXQGOLQJ�GHVLUDEOH��DQG�WKH�VSHHG

DW�ZKLFK�GHDGZHLJKW�ORVV�DQG�SURILW�FRQYHUJH�WR�WKHLU�OLPLWLQJ�YDOXHV��GHSHQG�RQ�WKH�DFWXDO

GLVWULEXWLRQ�RI�FRQVXPHU�YDOXDWLRQV��,Q�SDUWLFXODU��LW�LV�ZRUWK�QRWLQJ�WKDW�DOWKRXJK�WKH�SHU�JRRG

FRQVXPHUV·�VXUSOXV�FRQYHUJHV�WR�]HUR�DV�WKH�EXQGOH�JURZV��WKH�WRWDO�FRQVXPHUV·�VXUSOXV�IURP�WKH

EXQGOH�PD\�FRQWLQXH�WR�JURZ��EXW�RQO\�DW�D�ORZHU�UDWH�WKDQ�WKH�QXPEHU�RI�JRRGV�

7KH�HIILFLHQF\�DQG�SURILW�JDLQV�WKDW�EXQGOLQJ�RIIHUV�LQ�RXU�VHWWLQJ�FRQWUDVW�ZLWK�WKH�PRUH�OLPLWHG

EHQHILWV�LGHQWLILHG�LQ�SUHYLRXV�ZRUN��SULQFLSDOO\�DV�D�UHVXOW�RI�RXU�IRFXV�RQ�EXQGOLQJ�ODUJH�QXPEHUV�RI

JRRGV�DQG�RQ�LQIRUPDWLRQ�JRRGV�ZLWK�]HUR�PDUJLQDO�FRVWV���,Q�SDUWLFXODU��LI�WKH�JRRGV�LQ�WKH�EXQGOH

KDYH�VLJQLILFDQW�PDUJLQDO�FRVWV��WKHQ�EXQGOLQJ�PD\�QR�ORQJHU�EH�RSWLPDO���7R�VHH�WKLV��VXSSRVH�WKDW�WKH

FRVWV�ZHUH�JUHDW�WKDQ�WKH�PHDQ�YDOXDWLRQ��EXW�OHVV�WKDQ�WKH�PD[LPXP�YDOXDWLRQ���WKHQ�VHOOLQJ�WKH

JRRGV�VHSDUDWHO\�DW�D�SULFH�DERYH�PDUJLQDO�FRVW��ZRXOG�EH�SURILWDEOH���+RZHYHU��WKH�GHPDQG�IRU�WKH

EXQGOH�DW�DQ\�SHU�JRRG�SULFH�JUHDW�WKDQ�WKH�PHDQ�DSSURDFKHV�]HUR�DV�WKH�EXQGOH�VL]H�JURZV��UHGXFLQJ

SURILWV���7KXV��EHFDXVH�RI�GLIIHUHQFHV�LQ�PDUJLQDO�FRVWV��EXQGOLQJ�KXQGUHGV�RU�WKRXVDQGV�RI

LQIRUPDWLRQ�JRRGV�IRU�D�VLQJOH�SULFH�RQOLQH�FDQ�EH�YHU\�SURILWDEOH�HYHQ�LI�EXQGOLQJ�WKH�VDPH�FRQWHQW

ZRXOG�QRW�EH�SURILWDEOH�LI�LW�ZHUH�DOO�GHOLYHUHG�RQ�SDSHU�

���8SVWUHDP�&RPSHWLWLRQ�IRU�&RQWHQW

,Q�WKH�SUHYLRXV�VHFWLRQ��ZH�IRFXVHG�RQ�WKH�FDVH�RI�D�PRQRSROLVW�VHOOLQJ�ODUJH�QXPEHUV�RI�LQIRUPDWLRQ

JRRGV�HLWKHU�LQGLYLGXDOO\�RU�LQ�D�EXQGOH���:H�QRZ�ORRN�DW�WKH�LPSDFW�RI�FRPSHWLWLRQ���,Q�WKLV�VHFWLRQ�ZH

DQDO\]H�D�VHWWLQJ�ZLWK�ILUPV�FRPSHWLQJ�IRU�LQSXWV��H�J���FRQWHQW��DQG�LQ�WKH�QH[W�VHFWLRQ�ZH�DQDO\]H

GRZQVWUHDP�FRPSHWLWLRQ�IRU�FRQVXPHUV�LQ�D�VHWWLQJ�ZLWK�LQIRUPDWLRQ�JRRGV�FRPSHWLQJ�LQ�SDLUV�RI

LPSHUIHFW�VXEVWLWXWHV�

&RQVLGHU�D�VHWWLQJ�VLPLODU�WR�VHFWLRQ���ZLWK�Q�JRRGV���7KHUH�DUH�WZR�ILUPV�VHOOLQJ�LQIRUPDWLRQ�JRRGV�

GHQRWHG�DV�ILUP���DQG�ILUP����WR�ZKLFK�ZH�UHIHU�DV�WKH�EXQGOHUV���7KHVH�ILUPV�FDQ�EH�WKRXJKW�RI�DV

SXEOLVKHUV�VHOOLQJ�LQIRUPDWLRQ�JRRGV�WR�WKH�FRQVXPHUV��DQG�ZH�DVVXPH�WKH\�VWDUW�ZLWK�UHVSHFWLYH

HQGRZPHQWV�RI� n1 �DQG� n2 �QRQ�RYHUODSSLQJ�JRRGV��ZKHUH� n n n1 2 1+ = − ���:H�DVVXPH�WKDW�FRQVXPHUV
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YDOXDWLRQV�DUH�L�L�G��IRU�DOO�JRRGV�������7KXV�GLIIHUHQW�JRRGV�RIIHUHG�E\�WKH�EXQGOHUV�GR�QRW�FRPSHWH�LQ

WKH�GRZQVWUHDP�PDUNHW�DV�WKH\�DUH�QRW�VXEVWLWXWHV�IRU�HDFK�RWKHU����0RUH�IRUPDOO\�ZH�DVVXPH�WKDW�

$�
� &RQVXPHU�YDOXDWLRQV�vni �DUH�LQGHSHQGHQW�DQG�LGHQWLFDOO\�GLVWULEXWHG��L�L�G��IRU�DOO�Q��ZLWK�FRQWL�
QXRXV�GHQVLW\�IXQFWLRQV��QRQ�QHJDWLYH�VXSSRUW�DQG�ILQLWH�PHDQ�µ �DQG�YDULDQFH�σ 2 �

,Q�WKLV�VHWWLQJ�ZH�DQDO\]H�WKH�LQFHQWLYHV�RI�WKH�WZR�ILUPV�WR�DFTXLUH�WKH�Q�WK�JRRG�LQ�RUGHU�WR�DGG�LW�WR

WKHLU�UHVSHFWLYH�EXQGOHV���6SHFLILFDOO\�ZH�FRQVLGHU�D�WZR�SHULRG�JDPH���,Q�WKH�ILUVW�SHULRG�WKH�EXQGOHUV

ELG�WKHLU�YDOXDWLRQV� ( , )y z1 1 �DQG� ( , )y z2 2 �IRU�JRRG�Q��ZKHUH�\�GHQRWHV�D�YDOXDWLRQ�IRU�DQ�H[FOXVLYH

OLFHQVH�DQG�]�GHQRWHV�D�YDOXDWLRQ�IRU�D�QRQ�H[FOXVLYH�OLFHQVH�����,Q�WKH�VHFRQG�SHULRG�WKH�Q�WK�JRRG�LV

DFTXLUHG�E\�RQH�RU�ERWK�ILUPV�GHSHQGLQJ�RQ�ZKHWKHU� y1 �� y2 �RU� z z1 2+ �UHSUHVHQWV�WKH�KLJKHVW�ELG�

SURYLGHG�WKDW�WKLV�ELG�LV�KLJKHU�WKDQ�WKH�VWDQGDORQH�SURILWV�WKDW�FDQ�EH�REWDLQHG�E\�WKH�RZQHU�RI�WKH�Q�

WK�JRRG���6XEVHTXHQWO\��ILUPV���DQG���VLPXOWDQHRXVO\�GHFLGH�ZKHWKHU�WR�RIIHU�HDFK�RI�WKHLU�JRRGV�WR�WKH

FRQVXPHUV�LQGLYLGXDOO\�RU�DV�SDUW�RI�D�EXQGOH��QR�PL[HG�EXQGOLQJ�LV�DOORZHG���VHW�SULFHV�IRU�WKHLU

RIIHULQJV��DQG�UHDOL]H�WKH�FRUUHVSRQGLQJ�VDOHV�DQG�SURILWV�

,Q�WKLV�VHWWLQJ��LI�WKH�EXQGOHV�DUH�ODUJH�HQRXJK��LW�LV�PRUH�SURILWDEOH�WR�DGG�WKH�RXWVLGH�JRRG�WR�WKH

ELJJHU�EXQGOH�WKDQ�WR�WKH�VPDOOHU�EXQGOH���0RUH�IRUPDOO\��WKH�IROORZLQJ�SURSRVLWLRQ�KROGV�

3URSRVLWLRQ����&RPSHWLWLRQ�EHWZHHQ�EXQGOHUV�IRU�JRRGV�ZLWK�L�L�G��YDOXDWLRQV
*LYHQ�DVVXPSWLRQV�$���$�
��DQG�$���DQG�IRU� n1 �� n2 �ODUJH�HQRXJK��WKHQ�LI� n n1 2> ��LQ�WKH�XQLTXH�SHUIHFW
HTXLOLEULXP�ILUP���RXWELGV�ILUP���IRU�H[FOXVLYH�ULJKWV�WR�WKH�Q�WK�JRRG�

3URRI���3URRIV�IRU�WKLV�DQG�UHPDLQLQJ�SURSRVLWLRQV�DUH�LQ�WKH�$SSHQGL[�

3URSRVLWLRQ���EXLOGV�RQ�3URSRVLWLRQ���E\�DOORZLQJ�IRU�FRPSHWLWLRQ�LQ�WKH�XSVWUHDP�PDUNHW���,W�LPSOLHV

WKDW�WKH�ODUJHU�EXQGOHU��L�H��WKH�RQH�ZLWK�WKH�ODUJHU�VHW�RI�JRRGV���ZLOO�DOZD\V�EH�ZLOOLQJ�WR�VSHQG�WKH

�����������������������������������������������������

��� 7KH�DVVXPSWLRQ�WKDW�WKH�JRRGV�DUH�LGHQWLFDOO\�GLVWULEXWHG�PDNHV�LW�SRVVLEOH�WR�LQGH[�WKH�´VL]Hµ�RI�D�EXQGOH�E\�VLPSO\
FRXQWLQJ�WKH�QXPEHU�RI�JRRGV�LW�FRQWDLQV�

��� ,Q�RWKHU�ZRUGV��WKH�EXQGOHUV�DUH�PRQRSROLVWV�LQ�WKH�GRZQVWUHDP�PDUNHW��EXW�QRW�PRQRSVRQLVWV�LQ�WKH�XSVWUHDP�PDUNHW�
:H�GLVUHJDUG�DQ\�HIIHFWV�E\�ZKLFK�RQH�PRQRSROLVW
V�VDOHV�PLJKW�DIIHFW�DQRWKHU�PRQRSROLVW�YLD�FRQVXPHU�EXGJHW
FRQVWUDLQWV��FRPSOHPHQWDULWLHV��QHWZRUN�H[WHUQDOLWLHV��HWF�

��� %HFDXVH�RI�WKH�]HUR�PDUJLQDO�FRVW�RI�SURYLGLQJ�DGGLWLRQDO�FRSLHV�RI�WKH�LQIRUPDWLRQ�JRRG��ZH�ZDQW�WR�DOORZ�IRU�WKH
SRVVLELOLW\�WKDW�WKH�LQIRUPDWLRQ�JRRG�LV�PDGH�DYDLODEOH�WR�ERWK�EXQGOHUV���:H�WKDQN�D�UHIHUHH�IRU�WKLV�VXJJHVWLRQ�

��� ,W�LV�HDV\�WR�VHH�WKDW�LW�ZRXOG�QRW�EH�DQ�HTXLOLEULXP�IRU�WKH�GHYHORSHU�WR�VHOO�WKH�VDPH�JRRG�WR�WZR�FRPSHWLQJ�VLQJOH�
SURGXFW�GRZQVWUHDP�ILUPV�VLQFH�PRQRSRO\�SURILWV�DUH�DOZD\V�JUHDW�WKDQ�WKH�VXP�RI�GXRSRO\�SURILWV�LQ�WKH�VLQJOH�JRRG
FDVH���7KXV�WKH�UHYHQXH�WKDW�FRXOG�EH�HDUQHG�E\�VHOOLQJ�DQ�H[FOXVLYH�FRQWUDFW��WKHUHE\�SUHVHUYLQJ�WKH�PRQRSRO\��LV�JUHDWHU
WKDQ�WKH�UHYHQXH�WKDW�FRXOG�EH�HDUQHG�E\�VHOOLQJ�WKH�VDPH�SURGXFW�WR�WZR�FRPSHWLWRUV��+RZHYHU��LI�WKH�GRZQVWUHDP�ILUPV
DUH�DOUHDG\�VHOOLQJ�EXQGOHV�WKDW�LQFOXGH�RWKHU�QRQ�FRPSHWLQJ�JRRGV��WKHQ�WKH�DQDO\VLV�EHFRPHV�PXFK�PRUH�FRPSOLFDWHG
DQG�WKLV�UHVXOW�GRHV�QRW�DXWRPDWLFDOO\�KROG���%\�UHTXLULQJ�H[FOXVLYH�FRQWUDFW�E\�DVVXPSWLRQ��ZH�GHIHU�WKH�LVVXH�RI
GRZQVWUHDP�FRPSHWLWLRQ�DPRQJ�EXQGOHUV�XQWLO�ODWHU�LQ�WKH�SDSHU�
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PRVW�WR�GHYHORS�D�QHZ�JRRG�WR�DGG�WR�LWV�EXQGOH�DQG�ZLOO�DOZD\V�EH�ZLOOLQJ�WR�SD\�WKH�PRVW�WR

SXUFKDVH�DQ\�QHZ�JRRG�ZKLFK�EHFRPHV�DYDLODEOH�IURP�WKLUG�SDUWLHV��3URSRVLWLRQ���FDQ�EH�HDVLO\

H[WHQGHG�WR�D�VHWWLQJ�ZLWK�PRUH�WKDQ�WZR�EXQGOHUV�DOWKRXJK�WKH�LQFHQWLYHV�IRU�H[FOXVLYH�FRQWUDFWLQJ

PD\�GLPLQLVK�DV�WKH�QXPEHU�RI�FRPSHWLQJ�EXQGOHUV�LQFUHDVHV�

,Q�VHWWLQJV�ZKHUH�WKH�EXQGOHUV�FRPSHWH�IRU�QHZ�RU�H[LVWLQJ�JRRGV�RQH�DW�D�WLPH��3URSRVLWLRQ���LPSOLHV

WKDW�WKH�ODUJHVW�EXQGOHU�ZLOO�WHQG�WR�JURZ�ODUJHU�UHODWLYH�WR�RWKHU�ILUPV�WKDW�FRPSHWH�LQ�WKH�XSVWUHDP

PDUNHW��XQOHVV�WKHUH�DUH�VRPH�RIIVHWWLQJ�GLVHFRQRPLHV�����2I�FRXUVH��LI�RQH�RU�ERWK�EXQGOHUV

XQGHUVWDQGV�WKLV�G\QDPLF�DQG�WKHUH�LV�D�VWUHDP�RI�QHZ�JRRGV�ZKLFK�FDQ�SRWHQWLDOO\�EH�DGGHG�WR�WKH

EXQGOHV��WKHQ�HDFK�EXQGOHU�ZLOO�ZDQW�WR�ELG�VWUDWHJLFDOO\�WR�UDFH�DKHDG�RI�LWV�ULYDOV�LQ�EXQGOH�VL]H

DQG�RU�WR�SUHYHQW�LWV�ULYDOV�IURP�JURZLQJ���,Q�WKLV�ZD\��VWUDWHJLHV�IRU�EXQGOLQJ�DUH�YHU\�VLPLODU�WR

WUDGLWLRQDO�HFRQRPLHV�RI�VFDOH�RU�OHDUQLQJ�E\�GRLQJ��DV�DQDO\]HG�E\�6SHQFH��������DQG�RWKHUV����7KH�IDU�

VLJKWHG�EXQGOHU�ZLWK�VXIILFLHQWO\�GHHS�SRFNHWV�VKRXOG�WDNH�LQWR�DFFRXQW�QRW�RQO\�KRZ�DGGLQJ�D�JRRG

ZRXOG�DIIHFW�FXUUHQW�SURILWV��EXW�DOVR�LWV�HIIHFW�RQ�WKH�ILUPV�DELOLW\�WR�HDUQ�SURILWV�E\�DGGLQJ�IXWXUH

JRRGV�WR�WKH�EXQGOH�

,Q�FRQFOXVLRQ��ODUJH�VFDOH�EXQGOLQJ�VWUDWHJLHV�PD\�SURYLGH�DQ�DGYDQWDJH�LQ�WKH�FRPSHWLWLRQ�IRU

XSVWUHDP�FRQWHQW���%HFDXVH�WKH�EHQHILWV�RI�DJJUHJDWLRQ�LQFUHDVH�ZLWK�WKH�QXPEHU�RI�JRRGV�LQFOXGHG�LQ

WKH�EXQGOH��WKLV�SURYLGHV�D�FRPSHWLWLYH�DGYDQWDJH�WR�D�ODUJH�EXQGOHU�LQ�SXUFKDVLQJ�RU�GHYHORSLQJ�QHZ

LQIRUPDWLRQ�JRRGV��HYHQ�LQ�WKH�DEVHQFH�RI�DQ\�RWKHU�HFRQRPLHV�RI�VFDOH�RU�VFRSH�

���'RZQVWUHDP�FRPSHWLWLRQ�IRU�FRQVXPHUV

,Q�WKLV�VHFWLRQ�ZH�FRQVLGHU�GRZQVWUHDP�FRPSHWLWLRQ��L�H���FRPSHWLWLRQ�IRU�FRQVXPHUV��E\�DQDO\]LQJ�D

VHWWLQJ�ZKHUH�LQIRUPDWLRQ�JRRGV�DUH�VXEVWLWXWHV�LQ�SDLUV���,Q�D�VHWWLQJ�VLPLODU�WR�WKH�RQH�DQDO\]HG�LQ

VHFWLRQ����FRQVLGHU�WZR�VHWV�RI�Q�LQIRUPDWLRQ�JRRGV�$�DQG�%��DQG�GHQRWH�E\�Ai �DQG�Bi �WKH�L�WK�JRRG�LQ

$�DQG�%�UHVSHFWLYHO\� ( )1 ≤ ≤i n ���)RU�DOO�L��JRRGV�Ai �DQG�Bi �DUH�LPSHUIHFW�VXEVWLWXWHV��VHH�EHORZ����)RU

LQVWDQFH��$��PLJKW�EH�RQH�ZRUG�SURFHVVRU�DQG�%��D�FRPSHWLQJ�ZRUG�SURFHVVRU��ZKLOH�$��DQG�%��DUH�WZR

VSUHDGVKHHWV��HWF���)RU�HDFK�FRQVXPHU�ω ∈Ω ��OHW�vAi ( )ω �DQG�vBi ( )ω �GHQRWH�ω ·V�YDOXDWLRQ�IRU�Ai �DQG�Bi

�����������������������������������������������������

��� :H�FRQMHFWXUH�WKDW�WKH�LPSOLFDWLRQV�RI�3URSRVLWLRQ���ZRXOG�EH�VWUHQJWKHQHG�LI�WKH�JRRGV�EXQGOHG�ZHUH�FRPSOHPHQWV
LQVWHDG�RI�EHLQJ�LGHQWLFDOO\�GLVWULEXWHG��H�J���EHFDXVH�RI�WHFKQRORJLFDO�FRPSOHPHQWDULWLHV�RU�QHWZRUN�H[WHUQDOLWLHV����,Q�WKLV
FDVH��WKH�HFRQRPLHV�RI�DJJUHJDWLRQ�LGHQWLILHG�LQ�3URSRVLWLRQV���DQG���ZRXOG�EH�DPSOLILHG�E\�WKH�DGYDQWDJHV�RI
FRPELQLQJ�FRPSOHPHQWV�
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UHVSHFWLYHO\���$V�EHIRUH��ZH�ZLOO�GURS�WKH�DUJXPHQW�ω �ZKHQ�SRVVLEOH���7R�VLPSOLI\�WKH�DQDO\VLV��ZH

DVVXPH�WKDW�WKH�JRRGV�Ai �DQG�Bi �KDYH�LQGHSHQGHQW�OLQHDU�GHPDQGV�ZLWK�WKH�VDPH�UDQJH�RI�FRQVXPHU

YDOXDWLRQV��ZKLFK�ZH�QRUPDOL]H�WR�EH�LQ�WKH�UDQJH�[ , ]0 1 ���6SHFLILFDOO\�

$�

� )RU�DOO�L�DQG�DOO�FRQVXPHUV�ω ∈Ω ��DOO�YDOXDWLRQV�vAi ( )ω �DQG�vBi ( )ω �DUH�LQGHSHQGHQW�DQG
XQLIRUPO\�GLVWULEXWHG�LQ�[ , ]0 1 �

(YHQ�WKRXJK�IRU�HDFK�L��WKH�YDOXDWLRQV�IRU�Ai �DQG�Bi �DUH�LQGHSHQGHQW��WKH�WZR�JRRGV�DUH�VXEVWLWXWHV�LQ

WKH�VHQVH�WKDW�D�FRQVXPHU�SXUFKDVLQJ�ERWK�JRRGV�Ai �DQG�Bi ��HQMR\V�XWLOLW\�HTXDO�RQO\�WR�WKH�PD[LPXP

XWLOLW\�WKDW�ZRXOG�KDYH�EHHQ�UHFHLYHG�IURP�SXUFKDVLQJ�RQO\�RQH�RI�WKH�WZR�JRRGV���,Q�RWKHU�ZRUGV��WKH

OHDVW�YDOXHG�JRRG�LQ�HDFK�SDLU�GRHV�QRW�FRQWULEXWH�WR�WKH�FRQVXPHU·V�XWLOLW\�LI�WKH�RWKHU�JRRG�LV�DOVR

RZQHG���)RU�H[DPSOH��D�FRQVXPHU�ZKR�SUHIHUV�0LFURVRIW�([FHO�WR�/RWXV�������GRHV�QRW�JHW�DQ\

DGGLWLRQDO�YDOXH�LI�VKH�RZQV�ERWK�SURJUDPV�WKDQ�VKH�ZRXOG�LI�VKH�RQO\�RZQHG�0LFURVRIW�([FHO���0RUH

IRUPDOO\�

$�� )RU�DOO�L�DQG�DOO�ω ∈Ω ��FRQVXPHU�ω �UHFHLYHV�XWLOLW\�HTXDO�WR�max( , )v vAi Bi �IURP�SXUFKDVLQJ�ERWK
JRRGV�Ai �DQG�Bi �

)LQDOO\��ZH�DVVXPH�WKDW�GHYHORSPHQW�RI�WKH�LQIRUPDWLRQ�JRRGV�LQYROYHV�D�FHUWDLQ�IL[HG�FRVW�

$�� 7KH�SURGXFWLRQ�RI�JRRG�Ai ��Bi �LQYROYHV�D�IL[HG�FRVW�RI�κ Ai ��κ Bi �UHVSHFWLYHO\�

:H�FRQVLGHU�D�WZR�SHULRG�JDPH�ZLWK�FRPSOHWH�LQIRUPDWLRQ��LQ�WKH�ILUVW�SHULRG�WKH�ILUPV�LQYHVW�κ Ai ��κ Bj

IRU�DOO�JRRGV�Ai �DQG� Bj �WKDW�ZLOO�EH�SURGXFHG�����,Q�WKH�VHFRQG�SHULRG��WKH�ILUPV�GHFLGH�ZKHWKHU�WR

RIIHU�HDFK�RI�WKH�JRRGV�LQGLYLGXDOO\�RU�DV�SDUW�RI�D�EXQGOH��QR�PL[HG�EXQGOLQJ�LV�DOORZHG���VHW�SULFHV

IRU�WKHLU�RIIHULQJV��DQG�UHDOL]H�WKH�FRUUHVSRQGLQJ�VDOHV�DQG�SURILWV�

����&RPSHWLWLYH�DQG�PRQRSRO\�SURYLVLRQ�RI�WZR�VXEVWLWXWH�JRRGV

:H�EHJLQ�E\�FRQVLGHULQJ�WKH�EDVH�FDVH�LQ�ZKLFK�WKHUH�LV�QR�EXQGOLQJ�DQG�WKXV�WKH�JRRGV�FRPSHWH�LQ

SDLUV���7KLV�SURYLGHV�D�EHQFKPDUN�IRU�WKH�VXEVHTXHQW�DQDO\VLV�DQG�DOORZV�XV�WR�LQWURGXFH�WKH�VHWWLQJ�

)LUVW�ZH�DQDO\]H�WKH�FDVH�ZKHQ�IRU�HDFK�SDLU�RI�JRRGV�WZR�VHSDUDWH��FRPSHWLQJ�ILUPV�HDFK�RIIHU�RQH

JRRG�LQ�WKH�SDLU���%HFDXVH�RI�WKH�LQGHSHQGHQFH�RI�FRQVXPHU�YDOXDWLRQV�IRU�JRRGV�L�DQG�M�LI� i j≠ �

FRPSHWLWLRQ�WDNHV�SODFH�RQO\�EHWZHHQ�WKH�WZR�JRRGV�LQ�HDFK�SDLU���7KXV�RXU�VHWWLQJ�FRUUHVSRQGV�WR�Q

�����������������������������������������������������

�� $�JRRG�VXFK�DV�Bi �WKDW�KDV�QR�VXEVWLWXWH�FDQ�EH�PRGHOHG�E\�VHWWLQJ�WKH�IL[HG�FRVW�RI�WKH�FRUUHVSRQGLQJ�JRRG�Ai �WR�D
YDOXH�WKDW�ZRXOG�UHQGHU�LWV�SURGXFWLRQ�XQHFRQRPLFDO�
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VHSDUDWH�WZR�JRRG�PDUNHWV���'URSSLQJ�WKH�VXEVFULSWV�LQGH[LQJ�WKH�SDLUV��VXSSRVH�ILUP�$�SURYLGHV

JRRG�$�DQG�ILUP�%�SURYLGHV�JRRG�%���,Q�WKLV�FDVH��LI�ILUP�$�SULFHV�DW�pA �DQG�ILUP�%�SULFHV�DW�pB ��WKH�OLQH�

VKDGHG�DUHDV�LQ�)LJXUH���VKRZ�WKH�FRUUHVSRQGLQJ�VDOHV�qA �DQG�qB��DVVXPLQJ�WKDW� p pA B≥ ����1RWH�WKDW

WKH�DVVXPSWLRQ�RI�XQLIRUPO\�DQG�LQGHSHQGHQWO\�GLVWULEXWHG�YDOXDWLRQV�LPSOLHV�WKDW�FRQVXPHUV�DUH

HYHQO\�VSUHDG�WKURXJKRXW�WKH�XQLW�VTXDUH��PDNLQJ�LW�HDV\�WR�PDS�IURP�DUHDV�WR�TXDQWLWLHV�GHPDQGHG��

7KH�LQFUHDVH�LQ�VDOHV�E\�ILUP�%�IURP�D�VPDOO�GHFUHDVH�LQ�SULFH�LV�JUD\�VKDGHG�DQG�ODEHOHG�δ�

0 vA

vB

pA

pB

δ

δ
δ

Consumer valuation for good A

Consumer
valuation for
good B qB

qA

)LJXUH����&RPSHWLQJ�LPSHUIHFW�VXEVWLWXWHV

$V�VKRZQ�LQ�WKH�$SSHQGL[��WKH�XQLTXH�HTXLOLEULXP�KDV�SULFHV�p pA B
* *= = −2 1��TXDQWLWLHV

q qA B
* *= = −2 1��DQG�FRUUHVSRQGLQJ�JURVV�SURILW�π πA B

* *= = −2 1
23 8 ��RU�DSSUR[LPDWHO\������

*LYHQ�WKH�DERYH�HTXLOLEULD�LQ�SHULRG����LW�LV�HDV\�WR�VHH�WKDW�DQ\�JRRG�ZLWK�IL[HG�FRVW�OHVV�WKDQ� ( )2 1 2−

ZLOO�EH�SURGXFHG�ZKHQ�ERWK�ILUPV�RIIHU�FRPSHWLQJ�JRRGV���:KHQ�D�FRPSHWLQJ�JRRG�LV�QRW�SURGXFHG�

WKH�UHPDLQLQJ�VHOOHU�SULFHV�DW�WKH�PRQRSRO\�SULFH�RI������VHOOLQJ�WR�KDOI�WKH�FRQVXPHUV�DQG�HDUQLQJ�D

PD[LPXP�JURVV�SURILW�IURP�D�VLQJOH�JRRG�RI��������7KXV��LI�D�JRRG�KDV�IL[HG�FRVW�DERYH�������LW�ZLOO�QRW

EH�SURGXFHG�HYHQ�E\�D�PRQRSROLVW���,I�RQH�JRRG�KDV�IL[HG�FRVW�EHORZ� ( )2 1 2− �DQG�WKH�RWKHU�JRRG�KDV

IL[HG�FRVW�DERYH� ( )2 1 2− ��RQO\�WKH�ORZ�FRVW�JRRG�HQWHUV���)LQDOO\��LI�ERWK�JRRGV�KDYH�IL[HG�FRVW

EHWZHHQ� ( )2 1 2− �DQG�������WKHUH�DUH�WZR�SXUH�VWUDWHJ\�HTXLOLEULD�ZLWK�HLWKHU�RQH�RU�WKH�RWKHU�JRRG

HQWHULQJ��EXW�QRW�ERWK�

,I�D�VLQJOH�ILUP��PRQRSROLVW��SURYLGHV�ERWK�JRRGV�$�DQG�%��IRU�LQVWDQFH�EHFDXVH�ILUPV�$�DQG�%�PHUJH�

LW�ZLOO�VHW�WKH�SULFHV�pA �DQG�pB �WR�PD[LPL]H�LWV�WRWDO�UHYHQXHV� p q p qA A B B+ ���$V�VKRZQ�LQ�WKH�DSSHQGL[�
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WKLV�\LHOGV�RSWLPDO�SULFHV�p pA B
* *= = 1 3 ��DQG�FRUUHVSRQGLQJ�TXDQWLWLHV�q qA B

* *= = 1 3 ���5HYHQXHV�DUH

3 9 �SHU�JRRG��DSSUR[����������,W�LV�ZRUWK�QRWLQJ�WKDW�LI�WKH�PRQRSROLVW�EXQGOHV�$�DQG�%��KH�ZLOO�SULFH

WKH�EXQGOH�DW�1 3 ��DQG�VHOO�TXDQWLW\�q qA B
* *+ = 2 3 ��IRU�WKH�VDPH�WRWDO�UHYHQXHV�����7KXV�WKH

PRQRSROLVW�FDQQRW�LQFUHDVH�KLV�SURILWV�E\�EXQGOLQJ�D�VLQJOH�SDLU�RI�VXFK�FRPSHWLQJ�JRRGV�

����&RPSHWLWLRQ�EHWZHHQ�D�VLQJOH�JRRG�DQG�D�EXQGOH

7R�XQGHUVWDQG�KRZ�EXQGOLQJ�DIIHFWV�FRPSHWLWLRQ��ZH�QRZ�DQDO\]H�KRZ�SULFHV�DQG�TXDQWLWLHV�DUH

DIIHFWHG�LI�ILUP�%�PD\�LQFOXGH�LWV�JRRG�LQ�D�ODUJH�EXQGOH���6SHFLILFDOO\��DVVXPH�JRRGV�A1 �DQG�B1

FRPSHWH�DV�DERYH���,Q�DGGLWLRQ�ILUP�%�RIIHUV�JRRGV�B2 ��B3�«�Bn �DQG�KDV�WKH�RSWLRQ�WR�LQFOXGH�DQ\

VXEVHW�RI�LWV�JRRGV�LQ�D�EXQGOH���1R�PL[HG�EXQGOLQJ�LV�DOORZHG��LQ�WKH�VHQVH�WKDW�HDFK�JRRG�FDQ�EH

RIIHUHG�HLWKHU�VHSDUDWHO\�RU�DV�SDUW�RI�WKH�EXQGOH��EXW�QRW�ERWK�ZD\V�VLPXOWDQHRXVO\�

%DVHG�RQ�3URSV���DQG���RI�%DNRV�DQG�%U\QMROIVVRQ������D���ILUP�%�LQFUHDVHV�LWV�SURILWV�E\�LQFOXGLQJ�DOO

JRRGV�B2 ��B3�«�Bn �LQ�D�EXQGOH��OHW�WKH�RSWLPDO�EXQGOH�SULFH�EH� pB n2...
* �SHU�JRRG��DQG�WKH�FRUUHVSRQGLQJ

VDOHV�qB n2...
* ���7KH�IROORZLQJ�SURSRVLWLRQ�KROGV�

3URSRVLWLRQ����&RPSHWLWLRQ�EHWZHHQ�D�VLQJOH�JRRG�DQG�D�ODUJH�EXQGOH

*LYHQ�DVVXPSWLRQV�$���$�

��$��DQG�$���IRU�ODUJH�HQRXJK�Q��LQ�WKH�XQLTXH�HTXLOLEULXP�ILUP�%�ZLOO�DGG

JRRG� B1 �LQ�LWV�EXQGOH��RIIHULQJ�D�EXQGOH�RI�Q�JRRGV� B1 �� B2 �«�Bn �

,Q�WKH�$SSHQGL[�ZH�VKRZ�WKDW�WKH�RSWLPDO�TXDQWLW\�IRU�WKH�UHVXOWLQJ�EXQGOH�RI�Q�JRRGV�ZLOO�FRQYHUJH

WR�RQH�DV�WKH�QXPEHU�RI�JRRGV�LQFUHDVHV���,Q�RWKHU�ZRUGV��3URSRVLWLRQ���LPSOLHV�WKDW�DV�Q�LQFUHDVHV��ILUP

%
V�EXQGOH��ZKLFK�LQFOXGHV�JRRG� B1 ��LV�XOWLPDWHO\�SXUFKDVHG�HVVHQWLDOO\�E\�DOO�FRQVXPHUV�����7KXV�ILUP

$�PXVW�VHW�LWV�SULFH�IRU�JRRG� A1 �JLYHQ�WKH�IDFW�WKDW�DOPRVW�DOO�FRQVXPHUV�DOUHDG\�KDYH�DFFHVV�WR�JRRG

B1 ���)LJXUH���VKRZV�WKH�IUDFWLRQ�RI�FRQVXPHUV�WKDW�ZLOO�SXUFKDVH� A1 �DW�SULFH� pA1 ��DQG�WKXV�ILUP�$�ZLOO

FKRRVH� pA1 �WR�PD[LPL]H� 1
2 1

2
11− p pA A1 6 ��UHVXOWLQJ�LQ�SULFH� pA1 1 3* = ��FRUUHVSRQGLQJ�VDOHV�qA1 2 9* = �DQG

�����������������������������������������������������

��� 7KLV�LV�D�FRQVHTXHQFH�RI�WKH�IDFW�WKDW�FRQVXPHUV�GR�QRW�GHULYH�DGGLWLRQDO�YDOXH�IURP�WKHLU�OHVV�SUHIHUUHG�JRRG�
��� 8QGHU�RXU�DVVXPSWLRQV��WKH�TXDQWLW\�VROG�E\�WKH�EXQGOHU�JURZV�PRQRWRQLFDOO\��VHH�%DNRV�DQG�%U\QMROIVVRQ������D�

SURSRVLWLRQ������7KXV�WKH�HIIHFW�RI�EXQGOLQJ�ZLOO�EH�VWHDGLO\�GLPLQLVKHG��EXW�QRW�HOLPLQDWHG�IRU�VPDOOHU�EXQGOHV�
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JURVV�SURILW�π A1 2 27* = �RU�DSSUR[LPDWHO\��������$V�VKRZQ�LQ�WKH�$SSHQGL[��ILUP�%�ZLOO�LQFUHDVH�LWV

JURVV�SURILWV�E\�DW�OHDVW������E\�DGGLQJ� B1 �WR�LWV�EXQGOH���

0 

1 

p A    

Consumer 
valuation for 
good A1 

Consumer 
valuation for 
good B1 in 
bundle 

q A 

1 

)LJXUH����*RRG�$���VROG�VHSDUDWHO\��FRPSHWHV�ZLWK�JRRG�%���SDUW�RI�D�ODUJH�EXQGOH�

&RPSDUHG�WR�FRPSHWLWLRQ�LQ�WKH�DEVHQFH�RI�EXQGOLQJ��ILUP�$�KDV�WR�FKDUJH�D�ORZHU�SULFH������LQVWHDG�RI

������EH�OLPLWHG�WR�D�ORZHU�PDUNHW�VKDUH������LQVWHDG�RI�������DQG�DFKLHYH�VXEVWDQWLDOO\�ORZHU�UHYHQXHV

�����LQVWHDG�RI��������%\�FRQWUDVW��E\�LQFOXGLQJ�JRRG� B1 �LQ�D�ODUJH�EXQGOH��ILUP�%�ZLOO�LQFUHDVH�WKH

UHYHQXHV�IURP�WKH�EXQGOH�E\�DW�OHDVW������DQG�DFKLHYH�PDUNHW�VKDUH�FORVH�WR������IRU�JRRG�B1 �

7KLV�SKHQRQPHQRQ�FDQ�EH�REVHUYHG�LQ�WKH�VRIWZDUH�PDUNHWV���)RU�LQVWDQFH��0LFURVRIW�2IILFH�LQFOXGHV

QXPHURXV�SULQWLQJ�IRQWV�DV�SDUW�RI�LWV�EDVLF�SDFNDJH��7KLV�LV�HDV\�WR�GR�JLYHQ�WKH�ORZ�PDUJLQDO�FRVW�RI

UHSURGXFLQJ�GLJLWDO�JRRGV���7KLV�VWUDWHJ\�KDV�GUDVWLFDOO\�UHGXFHG�WKH�GHPDQG�IRU�IRQW�SDFNDJHV�VROG

VHSDUDWHO\�ZKLOH�DOORZLQJ�0LFURVRIW�WR�H[WUDFW�VRPH�DGGLWLRQDO�YDOXH�IURP�LWV�2IILFH�EXQGOH�

1 

  

Consumer 
valuation for 
good B1 1 

1
2 1

21( )− pA

pA1

pA1

)LJXUH����'LVWULEXWLRQ�RI�YDOXDWLRQV�IRU�JRRG�%���LQFOXGLQJ�DQ�LPSXOVH�DW�WKH�RULJLQ���ZKHQ�JRRG�$��LV
SULFHG�DW� pA1 �

�����������������������������������������������������

�� $OWKRXJK�FRQVXPHUV
�YDOXDWLRQV�DUH�XQLIRUPO\�GLVWULEXWHG�IRU�JRRG B1 ��WKH�DFWXDO�GHPDQG�IDFHG�E\�ILUP�%�ZLOO�EH

DIIHFWHG�E\�WKH�DYDLODELOLW\�DQG�SULFLQJ�RI�JRRG A1 ���)LJXUH���VKRZV�WKH�GHULYHG�GLVWULEXWLRQ�RI�YDOXDWLRQV�IDFHG�E\�ILUP�%

IRU�JRRG� B1 �ZKHQ�ILUP�$�SULFHV�JRRG� A1 �DW� pA1 ���7KH�LPSXOVH�DW�WKH�RULJLQ�UHSUHVHQWV�WKH�IDFW�WKDW�D�IUDFWLRQ
1
2 1

21( )− pA �RI�WKH�FRQVXPHUV�ZLOO�SXUFKDVH� A1 �HYHQ�LI� B1 �LV�RIIHUHG�DW�D�SULFH�RI�]HUR��*LYHQ�IUHH�GLVSRVDO��ZH�GR�QRW

DOORZ�QHJDWLYH�YDOXDWLRQV���$V�H[SHFWHG��FRQVXPHUV
�YDOXDWLRQV�IRU�JRRG� B1 �LQFUHDVH�DV� pA1 �LQFUHDVHV�
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����&RPSHWLWLRQ�EHWZHHQ�PXOWLSOH�JRRGV�DQG�D�EXQGOH

:H�QRZ�FRQVLGHU�Q�SDLUV�RI�FRPSHWLQJ�JRRGV��ZKHUH�RQH�JRRG�LQ�HDFK�SDLU�PD\�EH�SDUW�RI�D�EXQGOH�

,Q�SDUWLFXODU��ILUP�%�RIIHUV�JRRGV� B1 �� B2 �«�Bn �DV�LQ�WKH�SUHYLRXV�VHFWLRQ��DQG�KDV�WKH�RSWLRQ�WR

FRPELQH�WKHP�LQ�D�EXQGOH���*RRGV� A1 �� A2 �«� An �DUH�RIIHUHG�LQGHSHQGHQWO\�E\�ILUPV� A1 �� A2 �«� An �

*RRGV� Ai �DQG� Bi �FRPSHWH�MXVW�DV� A1 �DQG� B1 �FRPSHWHG�LQ�WKH�SUHYLRXV�VHFWLRQ� ( )0 ≤ ≤i n ���$V�EHIRUH�

WKHUH�LV�QR�SULYDWH�LQIRUPDWLRQ��DQG�WKH�VHWWLQJ�KDV�WZR�SHULRGV��ZLWK�ILUPV� A1 �� A2 �«� An �DQG�%

GHFLGLQJ�ZKHWKHU�WR�LQYHVW�κ Ai �κ Bi �UHVSHFWLYHO\�LQ�SHULRG�RQH���,Q�SHULRG�WZR��ILUP�%�GHFLGHV�IRU�HDFK

JRRG� B1 �� B2 �«�Bn �ZKHWKHU�WR�RIIHU�LW�DV�SDUW�RI�D�EXQGOH�RU�VHSDUDWHO\��DQG�DOO�ILUPV�VHW�SULFHV�DQG

UHDOL]H�WKH�FRUUHVSRQGLQJ�VDOHV�DQG�SURILWV���1R�PL[HG�EXQGOLQJ�LV�DOORZHG�

7KH�DQDO\VLV�RI�WKH�SUHYLRXV�VHFWLRQ�LV�VWLOO�DSSOLFDEOH�LQ�WKLV�VHWWLQJ�ZLWK�PDQ\�SDLUV�RI�VXEVWLWXWH

JRRGV��EHFDXVH�YDOXDWLRQV�IRU�JRRGV�LQ�GLIIHUHQW�SDLUV�DUH�LQGHSHQGHQW���,Q�SDUWLFXODU��LQ�HDFK�PDUNHW�L�

LI�ILUP� Ai �SULFHV�JRRG� Ai �DW� pAi ��ILUP�%�IDFHV�D�GHPDQG�GHULYHG�IURP�WKH�GLVWULEXWLRQ�RI�YDOXDWLRQV

VKRZQ�LQ�)LJXUH�����,I�JRRG� Bi �LV�QRW�RIIHUHG�DV�SDUW�RI�D�EXQGOH��WKHQ�WKH�HTXLOLEULXP�LV�DV�DQDO\]HG�LQ

VHFWLRQ�������,I�%�EXQGOHV� B1 �ZLWK�WKH�RWKHU�JRRGV� B2 �B3«�Bn ��WKHQ�3URSRVLWLRQ���DSSOLHV�DQG

lim * ( *)...
n

B n B An
p p

→∞
=1

1 µ �DQG� lim *
...

n
B nq

→∞
=1 1 ��UHVXOWLQJ�DW�WKH�OLPLW�LQ�DYHUDJH�JURVV�SURILW�RI� µ B Ap( *) �SHU

JRRG��ZKHUH�µ B Ap( *) �LV�WKH�PHDQ�YDOXDWLRQ�RI�JRRG� Bi �JLYHQ�WKDW�JRRG� Ai �LV�SULFHG�DW�SULFH� pA
* ���,W�FDQ

EH�VHHQ�IURP�)LJXUH���WKDW� µ B A x

p

Ap A Ap xdx x p xdx p p
A

A

( *) ( *) * ( *)
*

*
= + − + = + −

=I I0

1
1
6

1
2

1
6

31 ���$V�VKRZQ�LQ

VHFWLRQ������DV�Q�JHWV�ODUJH��WKH�VHOOHU�RI�D�IUHH�VWDQGLQJ�JRRG� Ai �WKDW�FRPSHWHV�DJDLQVW�JRRG� Bi �WKDW�LV

RIIHUHG�LQ�D�EXQGOH�RI�Q�JRRGV�ZLOO�PD[LPL]H�SURILWV�E\�FKDUJLQJ�DSSUR[LPDWHO\� pA
* = 1

3 ���7KH�EXQGOHU

WKXV�IDFHV�D�GHPDQG�ZLWK�PHDQ�YDOXDWLRQ�RI�DERXW� µ B Ap( *) .= ≈53
162 0 33 ��DQG�IRU�ODUJH�Q�UHDOL]HV�JURVV

SURILWV�RI�DSSUR[LPDWHO\�����SHU�JRRG���6LQFH�QRW�EXQGOLQJ�D�JRRG�LPSOLHV�LWV�FRQWULEXWLRQ�WR�JURVV

SURILWV�ZLOO�EH�DW�EHVW�������ZKHQ�WKHUH�LV�QR�FRPSHWLQJ�JRRG���&RUROODU\���IROORZV�

&RUROODU\����,I�JRRGV� Ai �DQG� Bi �FRPSHWH�LQ�SDLUV�DQG�RQO\�ILUP�%�LV�DOORZHG�WR�EXQGOH��EXQGOLQJ�DOO
Bi 
V�LV�D�GRPLQDQW�VWUDWHJ\�

*RRGV� Ai �ZLOO�EH�SURGXFHG�LI�κ Ai < 0 07. ���)LUP�%�ZLOO�LQFOXGH�JRRG� Bi �LQ�LWV�EXQGOH�ZKHQ�κ Bi < 1 3 �LQ

WKH�SUHVHQFH�RI�D�FRPSHWLQJ�JRRG Ai ��DQG�ZKHQ�κ Bi < 1 2 �LI�WKHUH�LV�QR�FRPSHWLQJ�JRRG���,I�IL[HG�FRVWV
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DUH�EHWZHHQ������DQG�������WKHQ�LW�LV�SURILWDEOH�IRU�%�WR�SURGXFH�WKH�JRRG�DQG�VHOO�LW�DV�SDUW�RI�WKH

EXQGOH�HYHQ�WKRXJK�LW�ZRXOG�EH�XQSURILWDEOH�IRU�$�WR�SURGXFH�D�VLPLODU�JRRG�DQG�VHOO�LW�VHSDUDWHO\�

7KXV��D�FULWLFDO�UHVXOW�RI�WKLV�DQDO\VLV�LV�WKDW�WKH�EXQGOHU�KDV�DQ�DGYDQWDJH�FRPSHWLQJ�LQ�LQGLYLGXDO

PDUNHWV�DJDLQVW�LQGLYLGXDO�RXWVLGH�JRRGV���,Q�VHFWLRQ�����ZH�RIIHU�D�PRUH�FRPSOHWH�GLVFXVVLRQ�RI

LPSOLFDWLRQV�IRU�HQWU\��H[LW�DQG�SUHGDWLRQ�

����&RPSHWLWLRQ�EHWZHHQ�ULYDO�EXQGOHV

,Q�WKH�VHWWLQJ�RI�VHFWLRQ������FRQVLGHU�WKH�FDVH�ZKHUH�JRRGV� A1 �� A2 �«� An �DUH�RIIHUHG�E\�D�VLQJOH�ILUP�$

ZKLFK��OLNH�ILUP�%��KDV�WKH�FKRLFH�RI�RIIHULQJ�HDFK�RI�LWV�JRRGV�LQGLYLGXDOO\�DV�DERYH��RU�DV�D�EXQGOH�RI

Q�JRRGV�SULFHG�DW� pB n1... �SHU�JRRG��ZLWK�UHVXOWLQJ�VDOHV�RI�qB n1... ���3URSRVLWLRQ���QRZ�DSSOLHV�WR�ERWK

ILUPV��DQG� lim * lim *
... ...

n
A n

n
B nq q

→∞ →∞
= =1 1 1 ��L�H��DOPRVW�DOO�FRQVXPHUV�SXUFKDVH�ERWK�EXQGOHV�����7KH�YDOXDWLRQ

vAi( )ω �IRU�JRRG� Ai �JLYHQ�WKDW�FRQVXPHU�ω �DOUHDG\�RZQV�JRRG� Bi �LV���ZLWK�SUREDELOLW\������DQG�KDV

WKH�SUREDELOLW\�GLVWULEXWLRQ�IXQFWLRQ�1− vAi( )ω �IRU�0 1< ≤vAi( )ω ���7KH�FRUUHVSRQGLQJ�PHDQ�YDOXDWLRQ

LV ( )1
0

1
1
6− =

=I v v dvAiv Ai Ai
Ai

���$V�Q�JHWV�ODUJH��WKH�RSWLPDO�SULFH�HTXDOV�WKH�PHDQ�YDOXDWLRQ��L�H��

lim *
...

n
A nn

p
→∞

=1
1

1
6 �DQG� lim

*
...

n
B nn

p
→∞

=1
1

1
6 ���7KXV��LI�WKH�EXQGOHV�DUH�YHU\�ODUJH��LQ�WKH�XQLTXH�HTXLOLEULXP�ERWK

$�DQG�%�EXQGOH�DW�D�SULFH�RI�1 6 �SHU�JRRG�DQG�DOPRVW�DOO�FRQVXPHUV�EX\�ERWK�EXQGOHV�

$�FRQVXPHU�ω �WKDW�RZQV�ERWK�JRRGV� Ai �DQG� Bi ��HQMR\V�XWLOLW\�HTXDO�WR�max( ( ), ( ))v vAi Biω ω ��DQG�WKXV

KHU�H[SHFWHG�XWLOLW\�LV� v v
v dv

v
dvAi Ai

Bi Bi

Ai
v vv Ai

Bi AiAi

2 1

0

1
2
31

1
+ −

−
�
��

�
�� =

== II ( ) �SHU�SDLU�RI�JRRGV���7KXV��LQ�WKH�FDVH�RI

ULYDO�EXQGOHV��DV�Q�JHWV�ODUJHU��WKH�SHU�JRRG�GHDGZHLJKW�ORVV�FRQYHUJHV�WR�]HUR��DQG�FRQVXPHUV�NHHS

DYHUDJH�VXUSOXV�RI�����SHU�SDLU�RI�JRRGV���,I�WKH�EXQGOHUV�PHUJH��RQ�WKH�RWKHU�KDQG��WKH\�FDQ�FDSWXUH

WKH�FRQVXPHUV·�VXUSOXV�SHU�3URSRVLWLRQ����DQG�LQ�WKH�SURFHVV�GRXEOH�WKHLU�JURVV�SURILW�

�����������������������������������������������������

��� $OWKRXJK�FRQVXPHUV�SXUFKDVH�ERWK�EXQGOHV��WKH\�GR�QRW�QHFHVVDULO\�XVH�DOO�WKH�JRRGV�LQ�HDFK�EXQGOH���,Q�RXU�VHWWLQJ��D
JLYHQ�FRQVXPHU�ZLOO�XVH��RQ�DYHUDJH��KDOI�WKH�JRRGV�LQ�HDFK�EXQGOH�²�L�H��WKRVH�WKDW�KDYH�KLJKHU�YDOXDWLRQV�WKDQ�WKH
FRPSHWLQJ�JRRG�LQ�WKH�RWKHU�EXQGOH�
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���,PSOLFDWLRQV�IRU�(QWU\�'HWHUUHQFH��3UHGDWLRQ�DQG�,QQRYDWLRQ

6XPPDUL]LQJ�WKH�DQDO\VLV�RI�VHFWLRQ����7DEOH���VKRZV�WKH�PDUNHW�VKDUHV��SULFHV�DQG�UHVXOWLQJ�UHYHQXHV

FRQWULEXWHG�E\�JRRGV� Ai �DQG� Bi �ZKHQ�WKH\�FRPSHWH�XQGHU�WKH�GLIIHUHQW�VHWWLQJV�DQDO\]HG�LQ�VHFWLRQ���

6HWWLQJ Ai Bi

Ai �DQG� Bi �FRPSHWH�DV�VWDQGDORQH
JRRGV��VHFWLRQ�����

qAi
= − ≈2 1 0 41.

pAi
= − ≈2 1 0 41.

π Ai
= − ≈( ) .2 1 01722

qBi
= − ≈2 1 0 41.

pBi
= − ≈2 1 0 41.

π Bi
= − ≈( ) .2 1 01722

Ai �DQG� Bi �DUH�ERWK�SURYLGHG�E\�D
VLQJOH�PRQRSROLVW�ZKR�VHOOV�WKHP
DV�VWDQGDORQH�JRRGV��VHFWLRQ�����

qAi
= ≈1 3 0 33.

pAi
= ≈3 3 0 58.

π Ai
= ≈3 9 019.

qBi
= ≈1 3 0 33.

pBi
= ≈3 3 0 58.

π Bi
= ≈3 9 019.

Ai �DV�D�VWDQGDORQH�JRRG�FRPSHWHV
ZLWK� Bi �SURYLGHG�DV�SDUW�RI�D�ODUJH
EXQGOH�RI�XQUHODWHG�JRRGV��VHFWLRQ
����

qAi
= ≈2 9 0 22.

pAi
= ≈1 3 0 33.

π Ai
= ≈2 27 0 07.

qBi
≈ 1

pBi
≥ ≈5 18 0 28.

π Bi
≥ ≈5 18 0 28.

/DUJH�QXPEHU�RI�VWDQGDORQH�JRRGV
Ai �FRPSHWHV�ZLWK�D�ODUJH�EXQGOH�RI
JRRGV� Bi ��VHFWLRQ�����

qAi
= ≈2 9 0 22.

pAi
= ≈1 3 0 33.

π Ai
= ≈2 27 0 07.

qBi
≈ 1

pBi
≈ ≈52 162 0 33.

π Bi
≈ ≈52 162 0 33.

/DUJH�EXQGOH�RI�JRRGV� Ai �HDFK
FRPSHWLQJ�ZLWK� Bi ��DOVR�SURYLGHG
DV�D�ODUJH�EXQGOH��VHFWLRQ�����

qAi
≈ 1

pAi
≈ ≈1 6 0167.

π Ai
≈ ≈1 6 0167.

qBi
≈ 1

pBi
≈ ≈1 6 0167.

π Bi
≈ ≈1 6 0167.

7DEOH����(TXLOLEULXP�TXDQWLWLHV��SULFHV�DQG�UHYHQXHV�LQ�GLIIHUHQW�VHWWLQJV

,Q�WKLV�VHFWLRQ�ZH�GLVFXVV�WKH�LPSOLFDWLRQV�RI�WKH�DERYH�DQDO\VLV�IRU�KRZ�WKH�VWUDWHJ\�RI�PDUNHWLQJ�DQG

VHOOLQJ�LQIRUPDWLRQ�JRRGV�DV�D�EXQGOH�FDQ�DIIHFW�FRPSHWLWLRQ�DQG�SURILWV�

����%XQGOLQJ�DQG�DFTXLVLWLRQV

,Q�WKH�VHWWLQJ�RI�SURSRVLWLRQ���ZKHUH�DOO�JRRGV�DUH�LQGHSHQGHQW�RI�HDFK�RWKHU��DV�WKH�QXPEHU�RI�JRRGV

LQ�WKH�EXQGOH�LQFUHDVHV��UHYHQXHV�IURP�WKH�EXQGOH�LQFUHDVH�PRQRWRQLFDOO\���%HFDXVH�WKHUH�DUH�QR�IL[HG

FRVWV�LQ�WKLV�VHWWLQJ��WKH�EXQGOH�EHFRPHV�LQFUHDVLQJO\�SURILWDEOH���,QWHUHVWLQJO\��WKLV�UHVXOW�FDUULHV�WR�WKH

VHWWLQJ�RI�VHFWLRQ����LQ�ZKLFK�WKH�DGGHG�JRRGV�PD\�FRPSHWH�ZLWK�RWKHU�JRRGV�LQ�WKH�EXQGOH���,Q�RWKHU

ZRUGV��LQ�DGGLWLRQ�WR�EXQGOLQJ�JRRGV�LQ�%��WKH�EXQGOHU�ZLOO�DOVR�ZDQW�WR�DFTXLUH�JRRGV�LQ�$���7KH

IROORZLQJ�SURSRVLWLRQ�KROGV�
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3URSRVLWLRQ����0RQRWRQLF�%XQGOLQJ�3URILWV

*LYHQ�$���$�

��$��DQG�$���D�EXQGOHU�RI�D�ODUJH�QXPEHU�RI�JRRGV�IURP�%�ZLOO�LQFUHDVH�WKH�SURILWV

H[WUDFWHG�IURP�DQ\�JRRG�Ai �E\�DGGLQJ�LW�WR�LWV�EXQGOH��ZKHWKHU�RU�QRW�WKH�EXQGOH�DOUHDG\�FRQWDLQV�WKH

FRUUHVSRQGLQJ�VXEVWLWXWH�JRRG�Bi �

3URSRVLWLRQ���LPSOLHV�WKDW�ODUJH�EXQGOHUV�RI�LQIRUPDWLRQ�JRRGV�ZLOO�EH�ZLOOLQJ�WR�DFTXLUH�UHODWHG��L�H��

FRPSHWLQJ��DV�ZHOO�DV�XQUHODWHG�LQIRUPDWLRQ�JRRGV�WR�DGG�WKHP�WR�WKH�EXQGOH���$V�D�UHVXOW��D�EXQGOH

PD\�LQFOXGH�FRPSHWLQJ�QHZV�FKDQQHOV��VXFK�DV�D�FDEOH�79�EXQGOH�WKDW�LQFOXGHV�ERWK�&11�DQG�&1%&�

:KHQ�DFTXLULQJ�ERWK�LWHPV�LQ�D�FRPSHWLQJ�SDLU�RI�JRRGV��D�ILUP�ZLOO�EH�DEOH�WR�H[WUDFW�PRUH�SURILW�E\

VHOOLQJ�WKH�SDLU�DV�D�EXQGOH�������LQ�WRWDO�SURILWV��WKDQ�E\�VHOOLQJ�HDFK�LWHP�LQ�WKH�SDLU�VHSDUDWHO\�������LQ

WRWDO�SURILWV������)XUWKHUPRUH��D�ILUP·V�LQFHQWLYHV�WR�DFTXLUH�D�VHFRQG�JRRG�LQ�VXFK�D�SDLU�DUH�PXFK

KLJKHU�LI�LW�LQWHQGV�WR�VHOO�LW�DV�SDUW�RI�WKH�EXQGOH�WKDQ�LI�LW�SODQV�WR�VHOO�WKH�JRRG�VHSDUDWHO\���7KH�WRWDO

UHYHQXHV�H[WUDFWHG�IURP�WKH�SDLU�RI�JRRGV�E\�DOO�ILUPV�LQFUHDVHV�E\�RYHU������ZKHQ�WKH\�DUH�VROG�DV�D

EXQGOH�����7KH�LQFUHDVH�LQ�SURILWV�LV�RQO\������LI�WKH�WZR�JRRGV�FRQWLQXH�WR�EH�VROG�VHSDUDWHO\���

����%XQGOLQJ�DQG�HQWU\�GHWHUUHQFH

:H�QRZ�ORRN�DW�D�EXQGOHU�RI�D�ODUJH�QXPEHU�RI�JRRGV�IDFLQJ�D�VLQJOH�SRWHQWLDO�HQWUDQW���)RU

FRQYHQLHQFH�ZH�ZLOO�IRFXV�RQ�D�SRWHQWLDO�HQWUDQW�FRQVLGHULQJ�ZKHWKHU�WR�RIIHU�JRRG� A1 ��FRPSHWLQJ

DJDLQVW�JRRG� B1 �LQ�WKH�EXQGOH���%HFDXVH� B1 LV�SDUW�RI�D�ODUJH�EXQGOH��WKH�HQWUDQW�LQ�HIIHFW�IDFHV�D�PRUH

´DJJUHVVLYHµ�LQFXPEHQW��DV�VKRZQ�LQ�VHFWLRQ������LW�LV�RSWLPDO�IRU�WKH�LQFXPEHQW�EXQGOHU�WR�SULFH�WKH

EXQGOH�VR�WKDW�KH�PDLQWDLQV�D�PDUNHW�VKDUH�RI�DOPRVW������HYHQ�DIWHU�HQWU\���$V�IDU�DV�WKH�GHPDQG�IRU

WKH�HQWUDQW·V�JRRG�LV�FRQFHUQHG��LW�LV�DV�LI�WKH�LQFXPEHQW�LV�FUHGLEO\�ZLOOLQJ�WR�FKDUJH�DOPRVW�]HUR�IRU

JRRG� B1 ���$V�D�UHVXOW��HQWU\�ZLOO�EH�GHWHUUHG�IRU�D�EURDGHU�UDQJH�RI�HQWU\�FRVWV�����)RU�LQVWDQFH��LI�JRRG

B1 �LV�SDUW�RI�D�EXQGOH�WKHQ�LW�ZRXOG�EH�XQSURILWDEOH�IRU�D�SRWHQWLDO�FRPSHWLWRU�WR�HQWHU�DQG�VHOO� A1 �DV

ORQJ�DV�KLV�IL[HG�FRVWV�H[FHHG��������,Q�FRQWUDVW��DV�VKRZQ�LQ�VHFWLRQV�����DQG������WKH�HQWUDQW�FRXOG

SURILWDEO\�HQWHU�ZLWK�IL[HG�FRVWV�DV�KLJK�WR������LI� B1 �ZHUH�VROG�DV�D�VWDQG�DORQH�JRRG���7KXV�ILUPV�ZLWK

�����������������������������������������������������

��� &RQWUDVW�WKLV�ZLWK�WKH�FDVH�RI�D�EXQGOHU�RI�RQO\�WZR�FRPSHWLQJ�JRRGV��LQ�ZKLFK�FDVH�QR�DGGLWLRQDO�SURILWV�DUH�JDLQHG�E\
EXQGOLQJ�

���� %HIRUH�DFTXLVLWLRQ��WKH�UHYHQXHV�DUH�QR�PRUH�WKDQ������IRU�WKH�JRRG�LQ�WKH�EXQGOH�SOXV������IRU�WKH�RXWVLGH�JRRG���$IWHU
DFTXLVLWLRQ��WKH\�DUH������ZKHQ�WKH\�DUH�VROG�DV�D�EXQGOH��IRU�D�JDLQ�RI�DW�OHDVW������

���� 7KH�VXP�RI�WKH�SURILWV�RI�WKH�FRPSHWLQJ�ILUPV�LV������ZKLOH�WKH�SURILWV�ULVH�WR������LI�ERWK�JRRGV�DUH�VROG�VHSDUDWHO\�E\�D
VLQJOH�SURILW�PD[LPL]LQJ�ILUP�
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IL[HG�FRVWV�EHWZHHQ������DQG������ZLOO�EH�GHWHUUHG�IURP�HQWU\�LI� B1 �LV�PDGH�SDUW�RI�WKH�EXQGOH��%\

FRQWLQXLW\��WKLV�UHVXOW�FDQ�H[WHQG�WR�WKH�FDVH�ZKHUH�WKH�EXQGOLQJ�LQFXPEHQW�KDV�VOLJKWO\�KLJKHU

SURGXFWLRQ�FRVWV�WKDQ�WKH�VLQJOH�SURGXFW�HQWUDQW��D�SURGXFW�RQ�WKH�DYHUDJH�YDOXHG�OHVV�WKDQ�WKH

HQWUDQW·V�SURGXFW��L�H��ORZHU��TXDOLW\����RU�ERWK��,Q�HDFK�RI�WKHVH�FDVHV��WKH�HQWUDQW�ZLOO�QRW�ILQG�LW

SURILWDEOH�WR�HQWHU�GHVSLWH�D�VXSHULRU�FRVW�VWUXFWXUH�RU�TXDOLW\�OHYHO�

7KLV�DUJXPHQW�DOVR�DSSOLHV�LQ�WKH�FDVH�RI�D�EXQGOHU�RI�Q�JRRGV�IDFLQJ�Q�SRWHQWLDO�HQWUDQWV��,I�WKH�Q

JRRGV�Ai ∈$�LQ�WKH�VHWWLQJ�DQDO\]HG�LQ�VHFWLRQ�����DUH�VHHQ�DV�SRWHQWLDO�HQWUDQWV�FRPSHWLQJ�ZLWK�WKH

JRRGV�Bi �LQ�VHW�%��WKH�IROORZLQJ�&RUROODU\�IROORZV�IRU�ODUJH�YDOXHV�RI�Q�

&RUROODU\����(QWU\�'HWHUUHQFH

*LYHQ�$���$�

��$��DQG�$���LI�WKH�JRRGV�Ai �FDQQRW�EH�RIIHUHG�DV�D�EXQGOH��WKHQ�WKHUH�LV�D�UDQJH�RI�IL[HG

FRVWV�κ Ai �IRU�ZKLFK�QRQH�RI�WKHVH�JRRGV�LV�SURGXFHG��HYHQ�WKRXJK�WKH\�ZRXOG�EH�SURGXFHG�LI�WKH

SURGXFWV�LQ�%�ZHUH�RIIHUHG�VHSDUDWHO\�

,W�VKRXOG�EH�QRWHG�WKDW�WKH�´DJJUHVVLYHµ�SULFLQJ�RI�WKH�EXQGOHU�DQG�WKH�UHVXOWLQJ�HQWU\�GHWHUUHQFH�LV�QRW

EDVHG�RQ�DQ\�WKUHDWV�RU�G\QDPLF�VWUDWHJLHV��H�J��DUWLILFLDOO\�ORZHULQJ�SULFHV�LQ�WKH�VKRUW�UXQ�WR�SUHYHQW

HQWU\���7KH�EXQGOHU�LV�VLPSO\�FKRRVLQJ�WKH�SULFH�WKDW�PD[LPL]HV�SURILWV�LQ�WKH�FXUUHQW�SHULRG���,W

KDSSHQV�WKDW�WKH�RSWLPDO�SULFLQJ�SROLF\�IRU�WKH�EXQGOHU�DOVR�KDV�WKH�HIIHFW�RI�PDNLQJ�HQWU\�YHU\

XQDWWUDFWLYH��2I�FRXUVH��WKLV�FDQ�PDNH�EXQGOLQJ�HYHQ�PRUH�SURILWDEOH�LI�LW�UHGXFHV�FRPSHWLWLRQ�

����&RRUGLQDWHG�HQWU\�E\�RIIHULQJ�D�ULYDO�EXQGOH

,I�WKH�SRWHQWLDO�HQWUDQWV�FDQ�RIIHU�D�ULYDO�EXQGOH��H�J���LI�WKH\�PHUJH�RU�FDQ�FRRUGLQDWH�WKHLU�HQWU\�DQG

SULFLQJ��WKH\�PD\�EH�DEOH�WR�SURILWDEO\�HQWHU�WKH�LQFXPEHQW
V�PDUNHWV���6SHFLILFDOO\��LI�WKH�HQWUDQWV�DOO

HQWHU�VLPXOWDQHRXVO\�DV�D�EXQGOH��WKHQ�WKH\�FDQ�DOO�JDLQ�VXIILFLHQW�PDUNHW�VKDUH�WR�VWD\�LQ�EXVLQHVV�

HYHQ�LI�WKH\�ZRXOG�KDYH�KDG�WR�H[LW�KDG�WKH\�HQWHUHG�VHSDUDWHO\���7KH�LQWXLWLRQ�IRU�WKLV�UHVXOW�LV�WKDW

ZKHQ�WKH�HQWUDQWV�RIIHU�WKHLU�RZQ�EXQGOH�RI�SURGXFWV�WKDW�FRPSHWH�ZLWK�WKH�RULJLQDO�EXQGOH��WKHQ�D

ODUJH�QXPEHU�RI�FRQVXPHUV�ZLOO�ILQG�LW�ZRUWKZKLOH�WR�SXUFKDVH�ERWK�EXQGOHV��EHFDXVH�WKHUH�LV�QR

FRUUHODWLRQ�DPRQJ�WKH�YDOXDWLRQV�RI�WKH�JRRGV�LQ�HDFK�EXQGOH��ZKLFK�PHDQV�WKDW�IRU�HDFK�SDLU�RI

�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������

���� 7KLV�LV�VLPLODU�WR�WKH�UHVXOW�LQ�:KLQVWRQ��������H[FHSW�WKDW�LQ�RXU�PRGHO��WKH�SRZHU�RI�WKH�LQFXPEHQW
V�EXQGOH�GHULYHV
IURP�WKH�ODUJH�QXPEHU�RI�JRRGV�LQ�LW��QRW�DQ�LQKHUHQW�FKDUDFWHULVWLF�RI�DQ\�SDUWLFXODU�JRRG�
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JRRGV��HDFK�FRQVXPHU�LV�HTXDOO\�OLNHO\�WR�ILQG�WKHLU�SUHIHUUHG�JRRG�LQ�HLWKHU�EXQGOH��VHH�VHFWLRQ����

DERYH��

&RUROODU\����,Q�WKH�VHWWLQJ�RI�VHFWLRQV�����DQG������LI�WKH� Ai 
V�FDQ�EH�RIIHUHG�DV�D�EXQGOH��IRU�ODUJH�Q�WKH

WRWDO�UHYHQXHV�IRU�WKH�HQWUDQWV�DUH�PD[LPL]HG�E\�EXQGOLQJ�WKH� Ai �JRRGV��DQG�WKH�XQLTXH�HTXLOLEULXP�LV

FKDUDFWHUL]HG�E\�WZR�EXQGOHV��HDFK�VHOOLQJ�DW�D�SULFH�RI� 1
6 �SHU�JRRG��DQG�FRQVXPHUV�EX\LQJ�ERWK

EXQGOHV�

7KXV��LI�WKH\�FDQ�FRRUGLQDWH�DQG�RIIHU�D�FRPSHWLQJ�EXQGOH�RI�WKH� Ai �JRRGV��WKH�$�ILUPV�ZLOO�ILQG�LW

SURILWDEOH�WR�HQWHU�HYHQ�IRU�IL[HG�FRVWV�DV�KLJK�DV��������:KHQ�IL[HG�FRVWV�DUH�EHWZHHQ������DQG�������LW�LV

XQSURILWDEOH�IRU�WKH�ILUPV�WR�SURGXFH�WKH� Ai �JRRGV�DQG�VHOO�WKHP�VHSDUDWHO\��EXW�LW�LV�SURILWDEOH�WR

SURGXFH�DQG�VHOO�WKHP�DV�D�EXQGOH�WKDW�FRPSHWHV�ZLWK�WKH�%�EXQGOH���&RQVXPHU�ZHOIDUH�LV�VLJQLILFDQWO\

LQFUHDVHG�E\�WKH�DYDLODELOLW\�RI�WKH�FRPSHWLQJ�EXQGOH��LQFUHDVLQJ�IURP�OLWWOH�PRUH�]HUR�LI�RQO\�RQH

EXQGOH�LV�VROG�ZLWK�QR�FRPSHWLWRUV�WR�DERXW������LI�ERWK�EXQGOHV�DUH�VROG�

����%XQGOLQJ��SUHGDWLRQ�DQG�H[LW

:H�QRZ�FRQVLGHU�WKH�FDVH�LQ�ZKLFK�WKH�LQFXPEHQW�ILUP�VHOOV�D�VLQJOH�LQIRUPDWLRQ�JRRG�DQG�WKH�HQWUDQW

VHOOV�D�ODUJH�EXQGOH�RI�XQUHODWHG�JRRGV���7KLV�FDVH�LV�WKH�UHYHUVH�RI�WKH�FDVH�LQ�VHFWLRQ�����DERYH���,I�WKH

LQFXPEHQW�VHOOV�JRRG�Ai �DQG�D�EXQGOHU�VHOOV�D�ODUJH�EXQGOH�RI�XQUHODWHG�JRRGV�% − Bi ��WKHQ�WKH

EXQGOHU�FDQ�HQWHU�WKH�QHZ�PDUNHW�E\�DGGLQJ�JRRG�Bi �WR�LWV�EXQGOH��HYHQ�LI�LW�ZRXOG�KDYH�EHHQ

XQSURILWDEOH�WR�HQWHU�WKH�PDUNHW�ZLWK�D�VWDQG�DORQH�JRRG�

7KH�UHDVRQ�LV�WKDW��DV�VKRZQ�LQ�VHFWLRQ������WKH�HTXLOLEULXP�IRU�FRPSHWLWLRQ�EHWZHHQ�D�EXQGOHU�DQG�D

VHOOHU�RI�D�VLQJOH�JRRG�ZLWK�LGHQWLFDO�SURGXFWLRQ�FRVWV�DQG�TXDOLW\�OHDYHV�WKH�EXQGOHU�ZLWK�WKH�PDMRULW\

RI�WKH�PDUNHW�DQG�KLJKHU�SURILWV�ZKLOH�WKH�SURILWV�RI�WKH�VLQJOH�SURGXFW�ILUP�DUH�UHGXFHG���,I�SURGXFWLRQ

ZHUH�MXVW�EDUHO\�SURILWDEOH�IRU�D�VLQJOH�SURGXFW�ILUP�VHOOLQJ�JRRG�Ai �FRPSHWLQJ�ZLWK�DQRWKHU�VLQJOH

SURGXFW�ILUP�VHOOLQJ�JRRG�Bi ��WKHQ�LW�ZRXOG�EHFRPH�XQSURILWDEOH�IRU�D�VLQJOH�SURGXFW�ILUP�VHOOLQJ�JRRG

Ai �FRPSHWLQJ�ZLWK�D�EXQGOHU�VHOOLQJ�JRRG�Bi �DV�SDUW�RI�D�ODUJH�EXQGOH���)RU�LQVWDQFH��LQ�WKH�VHWWLQJ�RI

VHFWLRQ������WKH�DFW�RI�EXQGOH�FRXOG�IRUFH�D�FRPSHWLQJ�ILUP�WR�H[LW�LI�LWV�IL[HG�FRVWV�ZHUH�JUHDWHU�WKDQ�WKH

�����WKDW�ZRXOG�EH�HDUQHG�ZKHQ�FRPSHWLQJ�ZLWK�D�EXQGOHU���:LWKRXW�EXQGOLQJ��WKH�VDPH�ILUP�ZRXOG

QRW�KDYH�H[LWHG�DV�ORQJ�DV�LWV�IL[HG�FRVWV�ZHUH�JUHDWHU�WKDQ�WKH������WKDW�FRXOG�EH�HDUQHG�ZKHQ

FRPSHWLQJ�ZLWK�DQRWKHU�VLQJOH�SURGXFW�ILUP�
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6LPLODUO\��WKHUH�LV�D�UDQJH�RI�IL[HG�FRVWV�IRU�ZKLFK�HQWU\�LV�SURILWDEOH�LI�DQG�RQO\�LI�WKH�HQWUDQW�VHOOV�D

EXQGOH�

&RUROODU\����$�HQWUDQW�ZKR�VHOOV�D�ODUJH�EXQGOH�FDQ�IRUFH�D�VLQJOH�SURGXFW�LQFXPEHQW�ILUP�WR�H[LW�WKH

PDUNHW�HYHQ�LI�LW�FRXOG�QRW�GR�VR�E\�VHOOLQJ�WKH�VDPH�JRRGV�VHSDUDWHO\�

,I�WKHUH�DUH�IL[HG�FRVWV�RI�SURGXFWLRQ�WKHQ��WKH�LQFXPEHQW�PD\�ILQG�LW�XQSURILWDEOH�WR�UHPDLQ�LQ�WKH

PDUNHW�ZLWK�D�UHGXFHG�PDUNHW�VKDUH���$V�D�UHVXOW��WKH�EXQGOHU�FDQ�VXFFHVVIXOO\�SXUVXH�D�SUHGDWRU\

VWUDWHJ\�RI�HQWHULQJ�QHZ�PDUNHWV�DQG�GULYLQJ�RXW�H[LVWLQJ�ILUPV�

,I�WKH�HQWUDQW�GLG�QRW�KDYH�D�VXSHULRU�SURGXFW�RU�FRVW�VWUXFWXUH��WKLV�VWUDWHJ\�ZRXOG�QRW�EH�FUHGLEOH�RU

VXFFHVVIXO�LI�WKH�HQWUDQW�VROG�LWV�SURGXFWV�VHSDUDWHO\��$�WKUHDW�WR�WHPSRUDULO\�FKDUJH�YHU\�ORZ�SULFHV�LQ

DQ�DWWHPSW�WR�GULYH�RXW�WKH�LQFXPEHQW�ZRXOG�QRW�EH�FUHGLEOH�LI�WKH�HQWUDQW·V�JRRGV�ZHUH�VROG

VHSDUDWHO\����,I�WKH�LQFXPEHQW�GLG�QRW�H[LW��WKH�HQWUDQW�ZRXOG�QRW�EH�ZLOOLQJ�WR�IROORZ�WKURXJK�RQ�VXFK

D�WKUHDW��LW�ZRXOG�QRW�EH�D�VXEJDPH�SHUIHFW�HTXLOLEULXP�VWUDWHJ\��+RZHYHU��WKH�PHUH�IDFW�WKDW�WKH

HQWUDQW�KDV�WKH�RSWLRQ�RI�LQFOXGLQJ�WKH�QHZ�JRRG�DV�SDUW�RI�DQ�H[LVWLQJ�EXQGOH�ZLOO�LPPHGLDWHO\�PDNH

LW�D�PRUH�IRUPLGDEOH�SUHGDWRU���1RZ��LW�LV�FUHGLEOH�IRU�WKH�HQWUDQW�WR�FKDUJH�ORZ�HQRXJK�SULFHV�WR

PDLQWDLQ�D�YHU\�KLJK�PDUNHW�VKDUH���:KDW·V�PRUH��HYHQ�ZLWK�WKLV�´DJJUHVVLYHµ�SULFLQJ�VWUDWHJ\��WKH

HQWUDQW�ZLOO�EH�PRUH�SURILWDEOH�ZKHQ�LW�EXQGOHV�LWV�SURGXFWV�WKDQ�LI�ZRXOG�EH�LI�LW�GLG�QRW�EXQGOH�

7KXV��HYHQ�ZKHQ�WKH�LQFXPEHQW�KDV�ORZHU�IL[HG�FRVWV��ORZHU�PDUJLQDO�FRVWV�RU�KLJKHU�TXDOLW\�WKDQ�WKH

HQWUDQW��LW�PD\�EH�IRUFHG�WR�H[LW�ZKHQ�WKH�HQWUDQW�XVHV�WKH�EXQGOLQJ�VWUDWHJ\�

����%XQGOLQJ�DQG�LQFHQWLYHV�IRU�LQQRYDWLRQ

$VVXPH�WKDW�ILUP�$�LV�FRQVLGHULQJ�DQ�LQYHVWPHQW�LQ�D�PDUNHW�WKDW�GRHV�127�FXUUHQWO\�IDFH�DQ\

FRPSHWLWLRQ���,W�FDQ�FUHDWH�DQ�LQQRYDWLRQ�DW�VRPH�LUUHYHUVLEOH�FRVW�DQG�HQWHU�WKH�PDUNHW���6XSSRVH

VHFRQG�ILUP�FRXOG��IRU�WKH�VDPH�IL[HG�FRVWV�DQG�PDUJLQDO�FRVWV�DQG�ZLWK�D�VLPLODU�TXDOLW\��IROORZ�WKH

ILUVW�ILUP�LQWR�WKH�PDUNHW��OHDGLQJ�WR�D�FRPSHWLWLYH�HTXLOLEULXP�DPRQJ�LPSHUIHFW�VXEVWLWXWHV��DV�LQ

VHFWLRQ�������)RU�D�UDQJH�RI�YDOXHV��WKLV�HTXLOLEULXP�ZLOO�UHVXOW�LQ�VXIILFLHQW�SURILWV�IRU�WKH�ILUVW�ILUP�WR

XQGHUWDNH�WKH�LQQRYDWLRQ�HYHQ�LQ�WKH�IDFH�RI�SRWHQWLDO�HQWU\�E\�D�VLPLODU�ILUP���,I�IL[HG�FRVWV�DUH

VRPHZKDW�KLJKHU��WKH�HTXLOLEULXP�GXRSRO\�SURILWV�ZLOO�EH�VXIILFLHQWO\�ORZHU�WKDQ�WKH�PRQRSRO\�SURILWV
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WKDW�WKH�ILUVW�ILUP�ZLOO�HQWHU�WKH�PDUNHW��EXW�WKH�VHFRQG�ILUP�ZLOO�QRW���,Q�HLWKHU�FDVH��WKH�LQQRYDWLRQ�ZLOO

EH�XQGHUWDNHQ���

+RZHYHU��QRZ�WKDW�WKH�VHFRQG�SRWHQWLDO�HQWU\�LV�D�EXQGOHU�RI�D�VHW�RI�VLPLODU�JRRGV�LQ�GLIIHUHQW

PDUNHWV���$V�LQ�WKH�DQDO\VLV�RI�SUHGDWLRQ�DERYH��DQ�HQWUDQW�ZKR�LV�D�EXQGOHU�FDQ�TXLFNO\�FDSWXUH�PRVW

RI�WKH�PDUNHW�VKDUH�LQ�WKH�QHZ�PDUNHW�

.QRZLQJ�RI�WKLV�SRVVLELOLW\��ZKDW�DUH�WKH�ILUP�$
V�LQFHQWLYHV�IRU�LQQRYDWLQJ"�&OHDUO\��ILUP�$�ZLOO�ILQG�LW

OHVV�SURILWDEOH�WR�LQQRYDWH�DQG�FUHDWH�QHZ�PDUNHWV�VLQFH�LW�FDQQRW�NHHS�DV�ODUJH�D�VKDUH�RI�WKH�UHWXUQV�

,QVWHDG�RI�HDUQLQJ�WKH�PRQRSRO\�SURILWV�RU�KDOI�WKH�WRWDO�GXRSRO\�SURILWV��ILUP�$�ZLOO�NHHS�RQO\�D

IUDFWLRQ�RI�WKH�PDUNHW�DQG�PXFK�ORZHU�SURILWV�������LQ�WKH�VHWWLQJ�DERYH���,QFHQWLYHV�IRU�LQQRYDWLRQ�E\

VXFK�ILUPV�ZLOO�EH�UHGXFHG��DQG�IHZHU�LQQRYDWLRQV�ZLOO�EH�IXQGHG�DQG�XQGHUWDNHQ�

7KLV�UHVXOW�LV�FRQVLVWHQW�ZLWK�FODLPV�E\�VRPH�HQWUHSUHQHXUV�WKDW�YHQWXUH�FDSLWDOLVWV�ZLOO�QRW�IXQG�WKHLU

YHQWXUHV�LI�WKHUH�LV�D�VLJQLILFDQW�ULVN�WKDW�D�FRPSHWLQJ�SURGXFWV�PLJKW�EH�LQFRUSRUDWHG�LQWR�D�ODUJH

EXQGOH�VROG�E\�D�SRWHQWLDO�SUHGDWRU���7KH�LQYHVWRUV�DUH�ULJKWO\�HVSHFLDOO\�IHDUIXO�RI�D�SRWHQWLDO

FRPSHWLWLRQ�E\�D�ILUP�WKDW�DOUHDG\�FRQWUROV�D�ODUJH�EXQGOH�RI�LQIRUPDWLRQ�JRRGV���$�SRWHQWLDO

FRPSHWLWRU�ZKR�PHUHO\�VHOOV�D�VWDQGDORQH�JRRG�FDQQRW�DV�HDVLO\�WDNH�DZD\�WKH�PDUNHW�IURP�WKH

LQQRYDWRU�

,W�LV�LPSRUWDQW�WR�QRWH�WKDW�WKH�HIIHFW�RI�EXQGOLQJ�RQ�LQQRYDWLRQ�H[WHQGV�EH\RQG�WKH�SURGXFW�PDUNHWV�LQ

ZKLFK�WKH�EXQGOHU�FXUUHQWO\�FRPSHWHV���,I�D�SRWHQWLDO�LQQRYDWRU�EHOLHYHV�WKDW�D�EXQGOHU�PD\�FKRRVH�WR

HQWHU�VRPH�QHZ�PDUNHW�WKDW�FRXOG�EH�FUHDWHG�E\�WKH�LQQRYDWRU��WKHQ�WKH�LQQRYDWRU·V�LQFHQWLYHV�ZLOO�EH

UHGXFHG���6RPH�LQQRYDWLRQV�ZLOO�EH�XQSURILWDEOH�LQ�WKLV�VLWXDWLRQ�HYHQ�LI�WKH\�ZRXOG�KDYH�EHHQ

SURILWDEOH�WR�XQGHUWDNH�KDG�WKHUH�EHHQ�QR�WKUHDW�RI�HQWU\�E\�WKH�EXQGOHU�RU�LI�WKH�RQO\�SRVVLEOH�HQWU\

ZHUH�E\�VWDQG�DORQH�JRRGV�

+RZHYHU��WKLV�LV�QRW�WKH�HQG�RI�WKH�VWRU\���:KLOH�WKH�VLQJOH�SURGXFW�ILUPV�ZLOO�KDYH�UHGXFHG�LQFHQWLYHV

WR�LQQRYDWH��WKH�EXQGOHU�ZLOO�KDYH�JUHDWHU�LQFHQWLYHV���,W�FDQ�HDUQ�JUHDWHU�SURILWV�E\�HQWHULQJ�QHZ

PDUNHWV�WKDQ�WKH�VLQJOH�SURGXFW�ILUPV�FRXOG���7KXV�WKHUH�ZLOO�EH�D�VKLIW�RI�LQQRYDWLYH�DFWLYLW\�IURP

VWDQG�DORQH�ILUPV�WR�EXQGOHUV���:KHWKHU�WKH�XOWLPDWH�HTXLOLEULXP�ZLOO�LQYROYH�D�KLJKHU�RU�ORZHU�WRWDO

OHYHO�RI�LQQRYDWLRQ�ZLOO�GHSHQG�RQ�WKH�DELOLW\�RI�WKH�GLIIHUHQW�W\SHV�RI�ILUPV�WR�VXFFHHG�ZLWK

�����������������������������������������������������

��� :KLOH�ZH�DVVXPH�WKDW�WKH�FRVWV�DQG�EHQHILWV�RI�WKH�LQQRYDWLRQ�DUH�GHWHUPLQLVWLF��WKH�DQDO\VLV�FDQ�EH�UHDGLO\�JHQHUDOL]HG
WR�VWRFKDVWLF�YDOXHV�
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LQQRYDWLRQV���)XUWKHUPRUH��WKH�W\SHV�RI�LQQRYDWLRQV�WKDW�WKH�EXQGOHU�ZLOO�XQGHUWDNH�FDQ�EH�H[SHFWHG�WR

GLIIHU�V\VWHPDWLFDOO\�IURP�WKH�LQQRYDWLRQV�SXUVXHG�E\�VWDQGDORQH�ILUPV�

���&RQFOXGLQJ�5HPDUNV

7KH�HFRQRPLHV�RI�DJJUHJDWLRQ�ZH�LGHQWLI\�DUH�LQ�PDQ\�ZD\V�VLPLODU�LQ�HIIHFW�WR�HFRQRPLHV�RI�VFDOH�RU

QHWZRUN�H[WHUQDOLWLHV���$�PDUNHWLQJ�VWUDWHJ\�WKDW�HPSOR\V�ODUJH�VFDOH�EXQGOLQJ�FDQ�H[WUDFW�JUHDWHU

SURILW�DQG�JDLQ�FRPSHWLWLYH�DGYDQWDJH�IURP�D�JLYHQ�VHW�RI�JRRGV���(FRQRPLHV�RI�DJJUHJDWLRQ�ZLOO�EH

LPSRUWDQW�ZKHQ�PDUJLQDO�FRVWV�DUH�YHU\�ORZ��DV�IRU�WKH��UH�SURGXFWLRQ�DQG�GHOLYHU\�RI�LQIRUPDWLRQ

JRRGV�YLD�WKH�,QWHUQHW���+LJK�PDUJLQDO�FRVWV�UHQGHU�ODUJH�VFDOH�DJJUHJDWLRQ�XQSURILWDEOH��ZKLFK�PD\

H[SODLQ�ZK\�LW�LV�PRUH�FRPPRQ�IRU�,QWHUQHW�SXEOLVKLQJ�WKDQ�LQ�SXEOLVKLQJ�EDVHG�RQ�SDSHU��ILOP�

SRO\FDUERQDWH�GLVFV�RU�RWKHU�UHODWLYHO\�KLJK�FRVW�PHGLD�

2XU�DQDO\VLV�RI�EXQGOLQJ�DQG�FRPSHWLWLRQ�VKRZHG�WKDW�

�� /DUJH�EXQGOHV�PD\�SURYLGH�D�VLJQLILFDQW�DGYDQWDJH�LQ�WKH�FRPSHWLWLRQ�IRU�XSVWUHDP�FRQWHQW�

�� 7KH�DFW�RI�EXQGOLQJ�LQIRUPDWLRQ�JRRGV�PDNHV�DQ�LQFXPEHQW�VHHP��WRXJKHU��WR�FRPSHWLWRUV�DQG
SRWHQWLDO�HQWUDQWV�

�� 7KH�EXQGOHU�FDQ�SURILWDEO\�HQWHU�D�QHZ�PDUNHW�DQG�GLVORGJH�DQ�LQFXPEHQW�E\�DGGLQJ�D
FRPSHWLQJ�LQIRUPDWLRQ�JRRG�WR�WKH�H[LVWLQJ�EXQGOH�

�� %XQGOLQJ�FDQ�UHGXFH�WKH�LQFHQWLYHV�IRU�FRPSHWLWRUV�WR�LQQRYDWH��ZKLOH�LW�FDQ�LQFUHDVH�EXQGOHUV
LQFHQWLYHV�WR�LQQRYDWH�

$OWKRXJK�ZH�DQDO\]H�D�IDLUO\�VW\OL]HG�VHWWLQJ�LQ�RUGHU�WR�LVRODWH�WKH�HIIHFWV�RI�ODUJH�VFDOH�EXQGOLQJ�RQ

FRPSHWLWLRQ��HDUOLHU�ZRUN�RQ�EXQGOLQJ��%DNRV�DQG�%U\QMROIVVRQ������D������E��VXJJHVW�WKDW�RXU

IUDPHZRUN�FDQ�EH�JHQHUDOL]HG�LQ�D�QXPEHU�RI�GLUHFWLRQV���,Q�SDUWLFXODU��3URSRVLWLRQ���DOVR�DSSOLHV��LQWHU

DOLD��WR�FRQVXPHUV�ZLWK�EXGJHW�FRQVWUDLQWV��JRRGV�WKDW�DUH�FRPSOHPHQWV�RU�VXEVWLWXWHV��JRRGV�ZLWK

GLPLQLVKLQJ�RU�LQFUHDVLQJ�UHWXUQV��DQG�JRRGV�WKDW�DUH�GUDZQ�IURP�GLIIHUHQW�GLVWULEXWLRQV��%DNRV�DQG

%U\QMROIVVRQ������D����)XUWKHUPRUH��WKH�H[LVWHQFH�RI�GLVWULEXWLRQ�RU�WUDQVDFWLRQ�FRVWV��ZKLFK�DUH�SDLG

RQO\�RQFH�SHU�SXUFKDVH��ZLOO�JHQHUDOO\�WHQG�WR�VWUHQJWKHQ�WKH�DGYDQWDJHV�EXQGOHUV�KDYH�RI�VHOOHUV�RI

VHSDUDWH�JRRGV��%DNRV�DQG�%U\QMROIVVRQ������E���7KH�HIIHFWV�ZH�DQDO\]H�DUH��E\�GHVLJQ��SXUHO\�EDVHG�RQ

XVLQJ�EXQGOLQJ�DV�D�SULFLQJ�DQG�PDUNHWLQJ�VWUDWHJ\�WR�FKDQJH�WKH�GHPDQG�IRU�D�FROOHFWLRQ�RI

LQIRUPDWLRQ�JRRGV�ZLWKRXW��QHFHVVDULO\��DQ\�FKDQJH�LQ�DQ\�RI�WKHLU�LQWULQVLF�FKDUDFWHULVWLFV�RQ�DQ\

FKDQJH�LQ�WKHLU�SURGXFWLRQ�WHFKQRORJ\���1DWXUDOO\��EXQGOLQJ�FDQ�EH�FRPELQHG�ZLWK�FKDQJHV�LQ�WKH

JRRGV�WR�HLWKHU�UHLQIRUFH�RU�PLWLJDWH�WKH�HIIHFWV�ZH�LGHQWLI\�
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7KH�GHYHORSPHQW�RI�WKH�,QWHUQHW�DV�DQ�LQIUDVWUXFWXUH�IRU�WKH�GLVWULEXWLRQ�RI�GLJLWDO�LQIRUPDWLRQ�JRRGV

KDV�GUDPDWLFDOO\�DIIHFWHG�WKH�FRPSHWLWLYH�LPSDFW�RI�PDUNHWLQJ�DQG�VHOOLQJ�VWUDWHJLHV�EDVHG�RQ�ODUJH

VFDOH�EXQGOLQJ���$V�ZH�VKRZ�LQ�WKLV�SDSHU��WKH�UHVXOWLQJ���HFRQRPLHV�RI�DJJUHJDWLRQ��IRU�LQIRUPDWLRQ

FDQ�SURYLGH�SRZHUIXO�OHYHUDJH�IRU�REWDLQLQJ�QHZ�FRQWHQW��LQFUHDVLQJ�SURILWV��SURWHFWLQJ�PDUNHWV�

HQWHULQJ�QHZ�PDUNHWV�DQG�DIIHFWLQJ�LQQRYDWLRQ��HYHQ�LQ�WKH�DEVHQFH�RI�QHWZRUN�H[WHUQDOLWLHV�RU

WHFKQRORJLFDO�HFRQRPLHV�RI�VFDOH�RU�VFRSH���/DUJH�VFDOH�EXQGOLQJ�ZDV�UHODWLYHO\�UDUH�LQ�WKH�SUH�,QWHUQHW

HUD��EXW�LWV�LPSOLFDWLRQV�IRU�PDUNHWLQJ�DQG�FRPSHWLWLRQ�DUH�DQ�HVVHQWLDO�FRPSRQHQW�RI�,QWHUQHW

PDUNHWLQJ�VWUDWHJ\�IRU�LQIRUPDWLRQ�JRRGV�
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5HIHUHQFHV

$GDPV��:�-��DQG�<HOOHQ��-�/���&RPPRGLW\�EXQGOLQJ�DQG�WKH�EXUGHQ�RI�PRQRSRO\���4XDUWHUO\�-RXUQDO�RI
(FRQRPLFV�����$XJXVW���������SS���������

$UWKXU��%����,QFUHDVLQJ�5HWXUQV�DQG�WKH�1HZ�:RUOG�RI�%XVLQHVV����+DUYDUG�%XVLQHVV�5HYLHZ��-XO\�$XJXVW
������SS����������

%DNRV��<���DQG�%U\QMROIVVRQ��(���´%XQGOLQJ�LQIRUPDWLRQ�JRRGV��3ULFLQJ��SURILWV�DQG�HIILFLHQF\�µ
0DQDJHPHQW�6FLHQFH������D��)RUWKFRPLQJ�

%DNRV��<���DQG�%U\QMROIVVRQ��(���´$JJUHJDWLRQ�DQG�'LVDJJUHJDWLRQ�RI�,QIRUPDWLRQ�*RRGV��,PSOLFDWLRQV
IRU�%XQGOLQJ��6LWH�/LFHQVLQJ�DQG�6XEVFULSWLRQV�µ�LQ�,QWHUQHW�3XEOLVKLQJ�DQG�%H\RQG��7KH�(FRQRPLFV
RI�'LJLWDO�,QIRUPDWLRQ�DQG�,QWHOOHFWXDO�3URSHUW\���'��+XUOH\��%��.DKLQ��DQG�+��9DULDQ��HGV���0,7
3UHVV������E��)RUWKFRPLQJ�

%DNRV��<���%U\QMROIVVRQ��(��DQG�/LFKWPDQ��'���´6KDUHG�,QIRUPDWLRQ�*RRGVµ���-RXUQDO�RI�/DZ�DQG
(FRQRPLFV��$SULO�������

%XUVWHLQ��0�/���´7KH�(FRQRPLFV�RI�7LH�,Q�6DOHVµ�7KH�5HYLHZ�RI�(FRQRPLFV�DQG�6WDWLVWLFV��9RO������1R����
�)HE��������SS��������

(SSHQ��*�'��+DQVRQ��:��DQG�0DUWLQ�.��´%XQGOLQJ�²�1HZ�3URGXFWV��1HZ�0DUNHWV��/RZ�5LVNµ��6ORDQ
0DQDJHPHQW�5HYLHZ�������������SS�������

+DQVRQ��:��DQG�0DUWLQ��.���´2SWLPDO�%XQGOH�3ULFLQJµ�0DQDJHPHQW�6FLHQFH��������)HEUXDU\�������

0F$IHH��5�3���0F0LOODQ��-���DQG�:KLQVWRQ��0�'���´0XOWLSURGXFW�PRQRSRO\��FRPPRGLW\�EXQGOLQJ��DQG
FRUUHODWLRQ�RI�YDOXHV�µ��4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV������0D\��������SS��������

3HWURVKLXV��6��0��DQG�0RQURH��.��%���´7KH�(IIHFW�RI�3URGXFW�/LQH�3ULFLQJ�&KDUDFWHULVWLFV�RQ�3URGXFW
(YDOXDWLRQVµ�-RXUQDO�RI�&RQVXPHU�5HVHDUFK��������������������

6DOLQJHU��0��$���´$�*UDSKLFDO�$QDO\VLV�RI�%XQGOLQJµ��-RXUQDO�RI�%XVLQHVV���������������SS��������

6FKPDOHQVHH��5�/���´*DXVVLDQ�GHPDQG�DQG�FRPPRGLW\�EXQGOLQJ�µ��-RXUQDO�RI�%XVLQHVV�����-DQXDU\��
������SS��6����6����

6SHQFH��$��0��´7KH�/HDUQLQJ�&XUYH�DQG�&RPSHWLWLRQµ�%HOO�-RXUQDO�RI�(FRQRPLFV��;,,�6SULQJ�������SS�����
��

9DULDQ��+���%X\LQJ��6KDULQJ�DQG�5HQWLQJ�,QIRUPDWLRQ�*RRGV���:RUNLQJ�3DSHU��6FKRRO�RI�,QIRUPDWLRQ
0DQDJHPHQW�DQG�6\VWHPV��8QLYHUVLW\�RI�&DOLIRUQLD�DW�%HUNHOH\��0D\�����

:KLQVWRQ��0LFKDHO�'���7\LQJ��)RUHFORVXUH��DQG�([FOXVLRQ���$PHULFDQ�(FRQRPLF�5HYLHZ��9RO������1R����
6HSW���������SS����������
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$SSHQGL[��3URRIV�RI�3URSRVLWLRQV

3URSRVLWLRQ��

6HH�WKH�SURRI�IRU�3URSRVLWLRQ���LQ�%DNRV�DQG�%U\QMROIVVRQ������D��

3URSRVLWLRQ��

,Q�WKH�VHWWLQJ�RI�VHFWLRQ����WKH�IROORZLQJ�OHPPD�VWDWHV�WKDW�LI� n n1 2> ��WKHQ�D�EXQGOH�RI� n1 �JRRGV�ZLOO�H[WUDFW�PRUH

YDOXH�IURP�H[FOXVLYH�ULJKWV�WR�WKH�VLQJOH�JRRG�WKDQ�D�EXQGOH�RI� n2 �JRRGV�

/HPPD����,I� n1 �� n2 �DUH�ODUJH�HQRXJK�LQWHJHUV��DQG�LI� n n1 2> ��WKHQ� y y1 2> �

3URRI

:H�ILUVW�SURYH�WKDW�LI�N�LV�ODUJH�HQRXJK�VR�WKDW�WKH�SUREDELOLW\�GLVWULEXWLRQ�IRU�D�FRQVXPHU·V�YDOXDWLRQ�IRU�D�EXQGOH

RI�N�JRRGV�FDQ�EH�DSSUR[LPDWHG�E\�D�QRUPDO�GLVWULEXWLRQ��WKHQ�D�EXQGOH�ZLWK�N���JRRGV�ZLOO�H[WUDFW�PRUH�YDOXH

IURP�D�VLQJOH�JRRG�WKDQ�D�EXQGOH�RI�N�JRRGV���7KH�FHQWUDO�OLPLW�WKHRUHP�JXDUDQWHHV�WKDW�LQ�WKH�VHWWLQJ�RI�VHFWLRQ���

WKH�YDOXDWLRQ�IRU�D�EXQGOH�RI�N�JRRGV�ZLOO�FRQYHUJH�WR�D�QRUPDO�GLVWULEXWLRQ���7KH�OHPPD�WKHQ�IROORZV�E\

LQGXFWLRQ�DQG�WKH�DSSOLFDWLRQ�RI�DQ�LQHTXDOLW\�IURP�6FKPDOHQVHH��������

/HW� xk �EH�WKH�DYHUDJH��SHU�JRRG��YDOXDWLRQ�IRU�D�EXQGOH�RI�N�JRRGV���'HQRWH�E\�π k p( ) �WKH�SHU�JRRG�UHYHQXHV�RI

D�EXQGOHU�RI�N�JRRGV�FKDUJLQJ�D�SULFH�S�SHU�JRRG�DQG�VHOOLQJ�WR�D�IUDFWLRQ�q pk ( ) �RI�FRQVXPHUV���/HW� pk
* �EH�WKH

SURILW�PD[LPL]LQJ�SULFH��DQG�GHQRWH�π k kp( *) �E\�π k
* �

)RU�WKH�OHPPD�WR�KROG��LW�PXVW�EH� ( ) * ( ) * ( ) * *k k k kk k k k+ − + > + −+ + +2 1 12 1 1π π π π ��RU� g k g k( ) ( )+ − >1 0

���

ZKHUH� g k k kk k( ) ( ) * *= + −+1 1π π �

)RU�����WR�KROG��LW�VXIILFHV�WKDW�I�LV�LQFUHDVLQJ�LQ�Q��L�H���
dg k

dk

( ) > 0 ����

/HW� h k k k( ) *= π ���7KHQ� g k h k h k( ) ( ) ( )= + −1 ��DQG�
dg k

dk

d

dk
h k

d

dk
h k

( )
[ ( )] [ ( )]= + −1 ���7KXV��IRU�����WR�KROG�

LW�VXIILFHV�WKDW�
d

dk
h k[ ( )] �LV�LQFUHDVLQJ�LQ�Q��L�H���WKDW�

d

dk
h k

2

2 0[ ( )] > ����
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)URP�WKH�GHILQLWLRQ�RI�K��
d

dk
h k k

d

dk
k

k[ ( )]
*

*= +π π �DQG�
d

dk
h k k

d

dk

d

dk
k k

2

2

2

2 2[ ( )]
* *

= +π π
��DQG�WKXV�LW�VXIILFHV�WR

VKRZ�WKDW�2 0
2

2
d

dk
k

d

dk
k kπ π* *

+ > ���

ZKHUH�π k
* �PD[LPL]HV�π k kp pq p p F p( ) ( ) ( ( ))= = −1 ��DQG� fk �LV�WKH�SGI�IRU�WKH�DYHUDJH�YDOXDWLRQ�RI�D�EXQGOH

RI�Q�JRRGV��DQG� Fk �LV�WKH�FXPXODWLYH�GLVWULEXWLRQ�RI� fk �

1H[W��ZH�VKRZ�WKDW�����LV�VDWLVILHG�LQ�WKH�FDVH�WKDW� f N kk = µ σ,3 8 �

/HW�x = µ σ �DQG�α µ
σn

k

k
k x= = �

7KHQ�ZH�FDQ�ZULWH�
d

dk

d

d

d

dk
k x

d

d
k k

k

k k

k

π π
α

α π
α

* * *
= =

−1
2

1
2 � ���

DQG

d

dk

d

dk
k x

d

d
k x

d

d
k x

d

dk

d

d
k x

d

d
k x

d

d

d

dk
k k

k

k

k

k

k

k

k

k

k

k
2

2

1
2

3
2

1
2

3
2

1
2

2

2

1
2

1
2

1
2

1
2

1
2

π π
α

π
α

π
α

π
α

π
α

α* * * * * *
=

�
!
  

"
$
## = − +

�
!
  

"
$
## = − +

− − − − −

∴ = − +
−d

dk
k x

d

d

x

k

d

d
k k

k

k

k

2

2

3
2

2 2

2
1
2 4

π π
α

π
α

* * *
���

6XEVWLWXWLQJ�����DQG�����LQWR������ZH�VHH�WKDW�����LV�VDWLVILHG�ZKHQ

k x
d

d
k x

d

d

x d

d
k

k

k

k

k

k

− −
− + >

1
2

1
2

2 2

2
1
2 4

0π
α

π
α

π
α

* * *
��L�H���

1
2 4

0
1
2

2 2

2k x
d

d

x d

d
k

k

k

k

−
+ >π

α
π
α

* *
�

,W�WKXV�VXIILFHV�WR�VKRZ�WKDW�
d

d
k

k

π
α

*
> 0 �DQG�

d

d
k

k

2

2 0π
α

*
> ���7KH�ILUVW�FRQGLWLRQ�IROORZV�IURP�LQHTXDOLW\����D��LQ

�6FKPDOHQVHH��������DQG�WKH�VHFRQG�FRQGLWLRQ�IROORZV�IURP�GLIIHUHQWLDWLQJ�WKDW�LQHTXDOLW\�

3URSRVLWLRQ���LPSOLHV�WKDW� lim lim
n n

y y
1 2

1 2→∞ →∞
= = µ ���,Q�WKH�FDVH�RI�QRQ�H[FOXVLYH�SURYLVLRQ�RI�WKH�VLQJOH�JRRG��LI�LW�LV

SURYLGHG�RXWVLGH�ERWK�EXQGOHV��%HUWUDQG�FRPSHWLWLRQ�ZLOO�UHVXOW�LQ�D�]HUR�HTXLOLEULXP�SULFH���$V� n1 �DQG� n2 �JHW
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ODUJH�HQRXJK��ERWK�EXQGOHV�DFKLHYH�D�PDUNHW�VKDUH�FORVH�WR��������7KXV�LI�WKH�JRRG�LV�SURYLGHG�DV�SDUW�RI�RQH

EXQGOH�RQO\��DW�HTXLOLEULXP�WKH�RXWVLGH�JRRG�ZLOO�UHDOL]H�UHYHQXHV�FORVH�WR�]HUR�ZKLOH�WKH�EXQGOHU�ZLOO�EH�DEOH�WR

LQFUHPHQWDOO\�H[WUDFW�ORZHU�UHYHQXHV�WKDQ�ZKHQ�KDYLQJ�H[FOXVLYH�ULJKWV�WR�WKH�JRRG���,I�ERWK�EXQGOHV�LQFOXGH�WKH

JRRG��QHLWKHU�EXQGOHU�ZLOO�EH�DEOH�WR�H[WUDFW�UHYHQXHV�IURP�LW�VLQFH��DOPRVW��DOO�FRQVXPHUV�ZLOO�DOUHDG\�KDYH

DFFHVV�WR�LW�YLD�WKH�RWKHU�EXQGOH���7KXV�LW�IROORZV�WKDW�DV� n1 �DQG� n2 �JHW�ODUJH�HQRXJK�� y z1 1> �DQG� y z2 2> ��DQG�DW

OHDVW�RQH�RI� z1 �DQG� z2 �FRQYHUJHV�WR�]HUR���7KXV� lim max( , , )
,n n

y y z z y
1 2

1 2 1 2 1→∞
+ = ��ZKLFK�SURYHV�WKH�SURSRVLWLRQ�

6HFWLRQ������HTXLOLEULXP�IRU�FRPSHWLQJ�VXEVWLWXWH�JRRGV

$W�HTXLOLEULXP��QHLWKHU�ILUP�EHQHILWV�IURP�ORZHULQJ�LWV�SULFH��WDNLQJ�WKH�SULFH�RI�WKH�RWKHU�FRPSHWLWRU�DV�JLYHQ�

7KH�JUD\�VKDGHG�DUHD�LQ�)LJXUH���VKRZV�WKH�DGGLWLRQDO�VDOHV�IRU�ILUP�%�LI�LW�ORZHUV�LWV�SULFH�E\�δ ��ZKLFK�HTXDO

δ δp pA A+ −( )1 ��RU�δ ���7KXV�LI�DW�SULFH� pB �ILUP�%�VHOOV�TXDQWLW\�qB ��E\�ORZHULQJ�LWV�SULFH�E\�δ ��ILUP�%�UHDOL]HV

QHZ�UHYHQXHV�RI�δpB �DQG�ORVHV�UHYHQXHV�δqB �IURP�LWV�H[LVWLQJ�VDOHV���$W�HTXLOLEULXP��δ δp qB B= ��RU� p qB B= ���,I

ILUP�$�ORZHUV�LWV�SULFH�E\�δ ��LW�UHDOL]HV�QHZ�VDOHV�RI� ( )1+ −p pB A δ ��FRUUHVSRQGLQJ�UHYHQXHV� ( )1+ −p p pB A Aδ �

DQG�ORVHV�UHYHQXHV�δqA �IURP�LWV�H[LVWLQJ�VDOHV���$W�HTXLOLEULXP��WKLV�\LHOGV� p q p pA A B A= + −( )1 �

7KHQ��q p p pB A B A= + − −1
2

1
2

2( ) �DQG� p pA B= ��DQG�WKH�XQLTXH�HTXLOLEULXP�LV�FKDUDFWHUL]HG�E\�SULFHV�pA
*�DQG�pB

*

WKDW�DUH�JLYHQ�E\�p pA B
* *= = −2 1��FRUUHVSRQGLQJ�TXDQWLWLHV�q qA B

* *= = −2 1��DQG�FRUUHVSRQGLQJ�JURVV�SURILW

π πA B
* *= = −2 1

23 8 ��RU�DSSUR[LPDWHO\������

6HFWLRQ������PRQRSRO\�SURYLVLRQ�RI�VXEVWLWXWH�JRRGV

,I�ERWK�JRRGV�$�DQG�%�DUH�SURYLGHG�E\�D�VLQJOH�ILUP��LW�ZLOO�VHW�WKH�SULFHV�pA �DQG�pB �WR�PD[LPL]H�LWV�WRWDO�UHYHQXHV

p q p qA A B B+ ���,I�WKH�PRQRSROLVW�ORZHUV� pB �E\�DQ�DPRXQW�δ ��WKH�DGGLWLRQDO�VDOHV�IRU�JRRG�%�DUH�GHSLFWHG�LQ�WKH

JUD\�VKDGHG�DUHD�LQ�)LJXUH����DQG�HTXDO�QHZ�VDOHV�RI�δpA ��DQG�VDOHV�δ ( )1− pA �WDNHQ�IURP�JRRG�$���7KH

FRUUHVSRQGLQJ�LQFUHDVH�LQ�UHYHQXHV�LV�δ δp p p p pA B A B A+ − −( )( )1 ��DQG�PXVW�EH�RIIVHW�DJDLQVW�D�ORVV�RI

UHYHQXHV�δqB �IURP�H[LVWLQJ�VDOHV�RI�JRRG�%���7KXV�WKH�PRQRSROLVW�ZLOO�FKRRVH� pB �VR�WKDW

p p p p p qA B A B A B+ − − =( )( )1 ���7KH�FRUUHVSRQGLQJ�FRQGLWLRQ�IRU� pA �LV� p p p p p qA B B A B A+ − − =( )( )1 ��DQG

LW�FDQ�EH�VHHQ�WKDW�q q p pA B A B+ = −1 ���,Q�WKH�XQLTXH�HTXLOLEULXP�WKH�PRQRSROLVW�PD[LPL]HV�p pA A( )1 2− �

\LHOGLQJ�RSWLPDO�SULFHV�p pA B
* *= = 1 3 ��DQG�FRUUHVSRQGLQJ�TXDQWLWLHV�q qA B

* *= = 1 3 ���5HYHQXHV�DUH� 3 9 �SHU

JRRG��DSSUR[���������IRU�WRWDO�UHYHQXHV�RI�2 3 9 ��DSSUR[��������
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$OWHUQDWLYHO\��WKH�PRQRSROLVW�FDQ�VHOO�RQO\�RQH�JRRG�DW�D�SULFH�RI������ZLWK�UHVXOWLQJ�VDOHV�RI�����DQG�UHYHQXHV�RI

�������)LQDOO\��DV�FRQVXPHU�YDOXDWLRQV�IRU�WKH�WZR�JRRGV�DUH�L�L�G���FRQVXPHUV�GR�QRW�GHULYH�DGGLWLRQDO�YDOXH�IURP

WKHLU�OHVV�SUHIHUUHG�JRRG�DQG�WKH�JRRGV�KDYH�]HUR�PDUJLQDO�FRVWV��LI�WKH�PRQRSROLVW�EXQGOHV�$�DQG�%�KH�ZLOO�SULFH

WKH�EXQGOH�DW�1 3 ��DQG�VHOO�TXDQWLW\�q qA B
* *+ = 2 3 ��IRU�WKH�VDPH�WRWDO�UHYHQXHV�RI�2 3 9 ���7KXV�WKH

PRQRSROLVW�FDQQRW�LQFUHDVH�KLV�SURILWV�E\�EXQGOLQJ�D�VLQJOH�SDLU�RI�FRPSHWLQJ�JRRGV�

6HFWLRQ����

:H�NQRZ�IURP�3URSRVLWLRQ���WKDW� lim *
...

n
B nn

p
→∞ −

=1
1

1
22 �DQG� lim *

...
n

B nq
→∞

=2 1�

/HW�q p pB B A1 1 1( , ) �EH�WKH�GHPDQG�IDFHG�E\�ILUP�%�IRU�JRRG� B1 �DW�SULFH� pB1 ��ZKHQ�ILUP�$�VHWV�SULFH� pA1 �IRU�JRRG

A1 ���'HILQH� $ ( )p pB A1 1 �VR�WKDW�q p p pB B A A1 1 1 1 1 2( $ ( ), ) = ���,Q�RWKHU�ZRUGV��JLYHQ�D�SULFH� pA1 �IRU�JRRG� A1 �

$ ( )p pB A1 1 �LV�WKH�SULFH�DW�ZKLFK�JRRG�%��DFKLHYHV�D�����PDUNHW�VKDUH�

,I� p pA B1 1≥ ��WKHQ�q p p p p p p p p pB A B A B A B A B A1
1
2 1 1 1 1

1
2 1 1

2 1
2 1 1

1
2 1

21 1= + − + − − − = + − −( ( ) )( ) ( ) �

,I� p pB A1 1> ��WKHQ�q q p p p p p p pB A A B B A B A B1 1 1 1
1
2 1 1

1
2 1

2
1 11= − − = − + + − ���7KXV��

∂
∂

q

p
B

B

1

1

1= − �IRU� p pB A1 1≤

DQG�
∂
∂

q

p
p pB

B
B A

1

1
1 11= − + − �IRU� p pB A1 1> ���)XUWKHUPRUH��HYHQ�LI� pB1 0= ��D�IUDFWLRQ� 1

2 1
21( )− pA �RI�FRQVXPHUV

ZLOO�SXUFKDVH� A1 �RYHU� B1 ���7KH�UHVXOWLQJ�GLVWULEXWLRQ�RI�YDOXDWLRQV�IDFHG�E\�ILUP�%�IRU�JRRG� B1 �ZKHQ�ILUP�$

SULFHV� A1 �DW� pA1 �LV�VKRZQ�LQ�)LJXUH����DQG�LW�KDV�DQ�LPSXOVH�RI�PHDVXUH� 1
2 1

21( )− pA �DW�WKH�RULJLQ���7KLV

GLVWULEXWLRQ�KDV�PHDQ� µ B A

p

Ap
p xdx p x dx

A

A
1 1 0 1

11

1

1( ) ( )= + + −I I ��RU� µ B A A Ap p p1 1
1
6

1
2 1

1
6 1

3( ) = + − �

)RU�ODUJH�Q�LI�ILUP�%�DGGV�JRRG� B1 �WR�WKH�EXQGOH�RI� B2 �� B3 �«�Bn �DQG�UDLVHV�WKH�EXQGOH�SULFH�E\� $ ( )p pB A1 1 ��DQ\

FKDQJH�LQ�WKH�GHPDQG�IRU�WKH�EXQGOH�EH�VHFRQG�RUGHU��DV�PDUJLQDO�FRQVXPHUV�DUH�HTXDOO\�OLNHO\�WR�GURS�RU�VWDUW

SXUFKDVLQJ�WKH�EXQGOH�ZKHQ� B1 �LV�DGGHG�DW�D�SULFH�RI� $ ( )p pB A1 1 ���7KH�HQYHORSH�WKHRUHP�JXDUDQWHHV�WKDW�JURVV

SURILWV�ZLOO�EH�DSSUR[LPDWHO\� p p p qB n B A B n2 1 1 2... ...
* $ ( ) *+�� �� ��DQG�WKXV�IRU�ODUJH�Q�ILUP�%�FDQ�H[WUDFW�JURVV�SURILW�RI�DW

OHDVW� $ ( )p pB A1 1 �IURP�JRRG� B1 �E\�LQFOXGLQJ�LW�LQ�WKH�EXQGOH�

6LQFH� lim *
...

n
B nq

→∞
=2 1��DV�Q�LQFUHDVHV��JRRG� B1 �LV�HYHQWXDOO\�PDGH�DYDLODEOH�WR�HVVHQWLDOO\�DOO�FRQVXPHUV�DV�SDUW�RI

WKH�EXQGOH���7KXV�ILUP�$�PXVW�VHW�LWV�SULFH�EDVHG�WR�WKH�IDFW�WKDW��DOPRVW�DOO��FRQVXPHUV�DOUHDG\�KDYH�DFFHVV�WR
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JRRG� B1 ��DQG�ZLOO�WKXV�FKRRVH� pA1 �WR�PD[LPL]H�
1
2

1 1
2

1− p pA A1 6 �DV�VKRZQ�LQ�)LJXUH����UHVXOWLQJ�LQ�SULFH

pA1
1
3

* = ��FRUUHVSRQGLQJ�VDOHV�qA1
2
9

* = �DQG�JURVV�SURILW�π A1
2
27

* = �RU�DSSUR[LPDWHO\��������7KH�FRUUHVSRQGLQJ

$ ( * )p pB A1 1 �LV� 5
18 �RU�DSSUR[LPDWHO\������

3URSRVLWLRQ��

3URRI��,I�WKH�EXQGOH�GRHV�QRW�FRQWDLQ�JRRG� Bi �DQG�WKH�GHPDQGV�RI�WKH�JRRGV�LQ�%�DUH�LQGHSHQGHQW��WKH�SURSRVL�

WLRQ�IROORZV�IURP�3URSRVLWLRQ���DQG�&RUROODU\��D�LQ�%DNRV�DQG�%U\QMROIVVRQ����������,I�WKH�EXQGOH�FRQWDLQV�WKH

FRUUHVSRQGLQJ�VXEVWLWXWH�JRRG�Bi ��WKH�UHVXOW�IROORZV�IURP�FRPSDULQJ�WKH�VHWWLQJV�DQDO\]HG�LQ�VHFWLRQV�����DQG�����

3URSRVLWLRQ��

3URRI��,I�Bi �LV�QRW�SDUW�RI�WKH�EXQGOH��WKLV�LV�HDVLO\�VKRZQ�EDVHG�RQ�%DNRV�DQG�%U\QMROIVVRQ������D��SURSRVLWLRQ���

DV�DGGLQJ� Ai �KDV�WKH�VDPH�HIIHFW�DV�DGGLQJ�Bi ���,I�ERWK�JRRGV�DUH�SURGXFHG��WKHQ�LQWURGXFLQJ�WKH�VHFRQG�JRRG�LQ

WKH�EXQGOH�ZLOO�DOORZ�WKH�EXQGOHU�QRW�WR�ZRUU\�DERXW�FRPSHWLWLRQ�DQG�H[WUDFW�QHDUO\�WKH�IXOO�VXUSOXV�FUHDWHG�E\

WKH�WZR�JRRGV���,I�D�FRQVXPHU�YDOXHV�RQH�RI�WKH�WZR�JRRGV�DW�[�( )0 1≤ ≤x ��WKHQ�KLV�YDOXH�IRU�ERWK�JRRGV�LV�[�ZLWK

SUREDELOLW\�[��DQG� 1
2 1( )+ x �ZLWK�SUREDELOLW\�1− x ��GHSHQGLQJ�RQ�ZKLFK�JRRG�LV�PRUH�YDOXHG���7KXV�WKH�PHDQ

VXUSOXV�FUHDWHG�E\�WKH�WZR�JRRGV�DV�SDUW�RI�WKH�EXQGOH�LV� ( ( ) ( )) ( )x x x dx x dx2 1
20

1
1
2

1
2

2

0

1
2
31 1+ − + = + =I I ���)RU�D

ODUJH�HQRXJK�Q��WKH�EXQGOHU�FDQ�FDSWXUH�YLUWXDOO\�WKH�HQWLUH�VXUSOXV�E\�LQFOXGLQJ�ERWK�JRRGV�LQ�WKH�EXQGOH��RU

JURVV�SURILWV�RI�MXVW�XQGHU� 2
3 ���:H�VKRZHG�LQ�VHFWLRQ�����WKDW�JRRG� Ai �RXWVLGH�WKH�EXQGOH�ZRXOG�JHQHUDWH�JURVV

SURILWV�RI�DSSUR[���������6LQFH�JRRG�Bi �LQ�WKH�EXQGOH�ZLOO�JHQHUDWH�SURILWV�OHVV�WKDQ������LWV�PHDQ�YDOXDWLRQ���WKH

EXQGOHU�ZLOO�LQFUHDVH�LWV�JURVV�SURILWV�E\�DW�OHDVW������E\�DGGLQJ�JRRG Ai �WR�WKH�EXQGOH���7KHUHIRUH�WKH�EXQGOHU�ZLOO

EH�ZLOOLQJ�WR�DFTXLUH�JRRG� Ai �

:H�DOVR�QHHG�WR�FRQVLGHU�WKH�FDVH�ZKHUH�WKH�EXQGOHU�DFTXLUHV�JRRG� Ai ��EXW�OHDYHV�LW�RXWVLGH�WKH�EXQGOH���,Q�WKDW

FDVH��LI�WKH�EXQGOHU�VHWV�D�SULFH� pAi
�IRU�JRRG� Ai ��WKH�PHDQ�YDOXDWLRQ�IRU�JRRG� Bi �LQ�WKH�EXQGOH�ZLOO�EH

µ B A Ai i i
p p= + −1

6
1
2

1
6

3 �DQG�WKH�TXDQWLW\�GHPDQGHG�IRU�JRRG� Ai �ZLOO�EH� 1
2

21( )− pAi
�DV�VKRZQ�LQ�VHFWLRQ�������7KH

EXQGOHU�ZRXOG�WKXV�PD[LPL]H�WRWDO�UHYHQXHV

π πA B A A A A A A Ai i i i i i i i i
p p p p p p p+ = − + + − = + − +1

2
2 1

6
1
2

1
6

3 1
6

2 1
3

31( ) �E\�VHWWLQJ� pAi
= 1 ��UHVXOWLQJ�LQ�JURVV�SURILW

RI�������,Q�RWKHU�ZRUGV�WKH�EXQGOHU�ZRXOG�RSWLPDOO\�SULFH�WKH�RXWVLGH�JRRG�RXW�RI�WKH�PDUNHW��PD[LPL]LQJ� Bi 
V

FRQWULEXWLRQ�WR�WKH�EXQGOH���7KXV�WKH�EXQGOHU�PD[LPL]HV�KLV�SURILWV�E\�LQFOXGLQJ�ERWK�JRRGV�LQ�WKH�EXQGOH�


