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7KH XVH RI DOO�XQLWV GLVFRXQWV LQ LQWHUPHGLDWH�JRRGV PDUNHWV LV FRPPRQ� &RFD�&ROD DQG ,ULVK 6XJDU

XVH WKHP LQ WKHLU FRQWUDFWV ZLWK UHWDLOHUV� %ULWLVK $LUZD\V XVHV WKHP LQ WKHLU FRQWUDFWV ZLWK WUDYHO

DJHQWV� DQG 0LFKHOLQ XVHV WKHP LQ WKHLU FRQWUDFWV ZLWK WLUH GHDOHUV� $Q DOO�XQLWV GLVFRXQW UHIHUV

WR D GLVFRXQW WKDW ORZHUV D UHWDLOHU
V ZKROHVDOH SULFH RQ HYHU\ XQLW SXUFKDVHG ZKHQ WKH UHWDLOHU
V

SXUFKDVHV HTXDO RU H[FHHG VRPH TXDQWLW\ WKUHVKKROG RU WDUJHW� 7KH GLVFRXQW LV XVXDOO\ VSHFLnHG

LQ WHUPV RI VRPH SHUFHQWDJH Rm OLVW SULFH� DQG LV VRPHWLPHV DOVR UHIHUUHG WR DV D CWDUJHW UHEDWH�


EHFDXVH ZKHQ WKH WDUJHW LV UHDFKHG� WKH UHWDLOHU UHFHLYHV D UHEDWH RQ DOO XQLWV SUHYLRXVO\ SXUFKDVHG�

$OO�XQLWV GLVFRXQWV KDYH WKH SURSHUW\ WKDW WKH DYHUDJH SULFH SDLG E\ D UHWDLOHU LV DOPRVW HYHU\�

ZKHUH WKH VDPH DV LWV PDUJLQDO SULFH �WKH SULFH RI REWDLQLQJ RQH PRUH XQLW�� 6LQFH OLQHDU SULFLQJ

DOVR KDV WKLV SURSHUW\� RQH PLJKW WKLQN WKDW WKH HFRQRPLF HmHFWV RI DOO�XQLWV GLVFRXQWV DQG OLQHDU

SULFLQJ ZRXOG EH VLPLODU�� %XW WKHUHLQ OLHV D SX]]OH� LI WKH HmHFWV RI DOO�XQLWV GLVFRXQWV DUH VLPLODU

WR WKRVH RI OLQHDU SULFLQJ� ZKHUH WKH UHWDLOHU SD\V D FRQVWDQW SHU�XQLW ZKROHVDOH SULFH� ZK\ ZRXOG ZH

HYHU REVHUYH DOO�XQLWV GLVFRXQWV LQ SUDFWLFH" 6LQFH DOO�XQLWV GLVFRXQWV DUH LQ JHQHUDO PRUH FRVWO\ WR

DGPLQLVWHU �EHFDXVH WKH PDQXIDFWXUHU PXVW NHHS WUDFN RI WKH UHWDLOHU
V SXUFKDVHV�� ZH VKRXOG QRW

H[SHFW WR REVHUYH WKHP ZKHQ OLQHDU SULFLQJ LV RSWLPDO� $QG ZKHQ OLQHDU SULFLQJ LV QRW RSWLPDO� H�J��

ZKHQ LW OHDGV WR GRXEOH PDUNXSV� LW LV QRW REYLRXV ZK\ D PDQXIDFWXUHU ZRXOG HYHU RmHU D TXDQWLW\�

GLVFRXQW VFKHPH WKDW DSSOLHV WR DOO XQLWV ZKHQ LW FDQ VROYH WKH SUREOHP RI GRXEOH PDUJLQDOL]DWLRQ

ZLWK GLVFRXQWV WKDW DSSO\ RQO\ WR LQFUHPHQWDO XQLWV� RU� HTXLYDOHQWO\� ZLWK D WZR�SDUW WDULm"�

'HVSLWH WKHLU SUHYDOHQFH� DOO�XQLWV GLVFRXQWV KDYH IRU WKH PRVW SDUW EHHQ LJQRUHG LQ WKH HFRQRPLFV

DQG EXVLQHVV OLWHUDWXUHV� $QG ZKHQ WKH\ DUH PHQWLRQHG LQ WKHVH OLWHUDWXUHV� LW LV RIWHQ VLPSO\

DVVHUWHG WKDW WKHLU SXUSRVH LV WR LQGXFH WKH EX\HU WR SXUFKDVH D ODUJHU TXDQWLW\� RU �HYHQ ZRUVH�

WKDW WKHLU XVH LV LUUDWLRQDO�� 2Q WKH RWKHU KDQG� DQWLWUXVW DXWKRULWLHV WHQG WR ORRN XSRQ DOO�XQLWV

GLVFRXQWV DV H[FOXVLRQDU\�� 7KH\ IRFXV RQ WKH IDFW WKDW� ZLWK DOO�XQLWV GLVFRXQWV� SXUFKDVHV DW

�:LWK OLQHDU SULFLQJ� WKH UHWDLOHU
V DYHUDJH SHU�XQLW SULFH LV LQGHSHQGHQW RI WKH DPRXQW SXUFKDVHG� ,Q RWKHU ZRUGV�
D UHWDLOHU SD\V WKH VDPH FRQVWDQW SHU�XQLW SULFH �DQG QR n[HG IHH� UHJDUGOHVV RI KRZ PXFK LW SXUFKDVHV�

�7KH SUREOHP RI GRXEOH PDUJLQDOL]DWLRQ ZDV nUVW SRLQWHG RXW E\ 6SHQJOHU ������� 7KH XVH RI WZR�SDUW WDULmV DV
D VROXWLRQ KDV EHHQ QRWHG E\ 0RRUWK\ ������� 7LUROH ������ ��������� .DW] ������ �������� DQG PDQ\ RWKHUV�

�1DKPLDV ������ ���� VWDWHV ?7KH DOO�XQLWV VFKHGXOH DSSHDUV LUUDWLRQDO LQ VRPH UHVSHFWV� :K\ ZRXOG ���� DFWXDOO\
FKDUJH OHVV IRU D ODUJHU RUGHU" 2QH UHDVRQ ZRXOG EH WR SURYLGH DQ LQFHQWLYH IRU WKH SXUFKDVHU WR EX\ PRUH��

�6HH 'HNH\VHU� ?3ULFLQJ DQG 'LVFRXQWV�5HEDWHV LQ 'RPLQDQW &RPSDQLHV^7KH &RPPLVVLRQ
V 9LHZ�� '* &RPSH�
WLWLRQ� (XURSHDQ &RPPLVVLRQ� %UXVVHOV� DW �� 6HH DOVR WKH DUWLFOH E\ 7RP� %DOWR� DQG $YHULWW �������

�



KLJKHU TXDQWLWLHV PD\ EH FKHDSHU WKDQ SXUFKDVHV DW ORZHU TXDQWLWLHV� DQG FRQFOXGH IURP WKLV WKDW

WKH PDQXIDFWXUHU
V LQWHQW LV WR KDUP LWV ULYDOV E\ RmHULQJ GLVFRXQWV WKDW ZRXOG EH XQSURnWDEOH IRU

WKHP WR PDWFK ZKHQ VSUHDG RYHU VPDOOHU YROXPHV� ,Q RWKHU ZRUGV� DOO�XQLWV GLVFRXQWV DUH YLHZHG

E\ WKH DQWLWUXVW DXWKRULWLHV ZLWK VXVSLFLRQ EHFDXVH WKH\ SURYLGH D VWURQJ LQFHQWLYH IRU D UHWDLOHU

WR SURPRWH WKH VDOH RI SURGXFWV RQ ZKLFK LW LV HOLJLEOH WR HDUQ D UHEDWH DW WKH H[SHQVH RI RWKHU

SURGXFWV� SDUWLFXODUO\ ZKHQ LW LV FORVH WR WKH OHYHO RI VDOHV UHTXLUHG WR UHDFK WKH UHEDWH WDUJHW�

7KH SUREOHP ZLWK WKLV UHDVRQLQJ LV WKDW LW PLJKW EH XVHG WR FRQGHPQ �XQMXVWLnDEO\ LQ RXU YLHZ�

DV H[FOXVLRQDU\ DOPRVW DQ\ W\SH RI SULFLQJ VFKHPH LQ ZKLFK D PDQXIDFWXUHU RmHUV D TXDQWLW\�EDVHG

GLVFRXQW� EHFDXVH LW PLJKW EH DUJXHG WKDW WKHVH VFKHPHV DOVR LQGXFH D UHWDLOHU WR SURPRWH WKH VDOH

RI VRPH SURGXFWV DW WKH H[SHQVH RI RWKHU SURGXFWV LQ RUGHU WR TXDOLI\ IRU WKH PDQXIDFWXUHU
V EHVW

GLVFRXQWV� <HW DQWLWUXVW DXWKRULWLHV GR QRW W\SLFDOO\ YLHZ RWKHU TXDQWLW\�GLVFRXQW VFKHPHV �H�J��

WZR�SDUW WDULmV DQG LQFUHPHQWDO�XQLWV GLVFRXQWV� ZLWK WKH VDPH GHJUHH RI VXVSLFLRQ� 7KLV UDLVHV

VHYHUDO TXHVWLRQV� ,V WKH ELDV DJDLQVW DOO�XQLWV GLVFRXQWV MXVWLnHG" 'R WKH\ XQDPELJXRXVO\ OHDG WR

ORZHU VRFLDO ZHOIDUH UHODWLYH WR RWKHU TXDQWLW\ GLVFRXQW VFKHPHV" $QG� JLYHQ WKDW WKHUH LV D ELDV

DJDLQVW DOO�XQLWV GLVFRXQWV� ZK\ ZRXOG D PDQXIDFWXUHU HYHU ULVN SURVHFXWLRQ E\ RmHULQJ WKHP"

:H DUH WKH nUVW WR PRGHO WKH XVH RI DOO�XQLWV GLVFRXQWV LQ UHWDLO FRQWUDFWV� ,Q WKLV SDSHU ZH

DUH LQWHUHVWHG LQ ZKHWKHU DOO�XQLWV GLVFRXQWV PLJKW DULVH IRU QRQ�H[FOXVLRQDU\ UHDVRQV� DQG ZH DVN

KRZ WKHLU SURnWDELOLW\ DQG VRFLDO�ZHOIDUH SURSHUWLHV FRPSDUH WR RWKHU W\SHV RI TXDQWLW\�GLVFRXQWV�

7R UXOH RXW H[FOXVLRQ DV D SRVVLEOH PRWLYH� ZH UHVWULFW DWWHQWLRQ WR D VHWWLQJ LQ ZKLFK DQ XSVWUHDP

PRQRSROLVW RU PDQXIDFWXUHU VHOOV LWV RXWSXW WR D GRZQVWUHDP PRQRSROLVW RU UHWDLOHU �H[FOXVLRQ LV

LPSOLFLWO\ UXOHG RXW LQ D ELODWHUDO�PRQRSRO\ VHWWLQJ EHFDXVH QHLWKHU nUP KDV D KRUL]RQWDO ULYDO��

:H FRQVLGHU FDVHV LQ ZKLFK GHPDQG LV NQRZQ DW WKH WLPH RI FRQWUDFWLQJ� DQG FDVHV LQ ZKLFK LW LV

QRW� ,Q WKH IRUPHU FDVH� ZH FRPSDUH WKH SHUIRUPDQFH RI DOO�XQLWV GLVFRXQWV DJDLQVW D EHQFKPDUN RI

WZR�SDUW WDULmV� ZKLFK DUH NQRZQ WR EH RSWLPDO LQ VLPSOH ELODWHUDO�PRQRSRO\ VHWWLQJV� ,Q WKH ODWWHU

FDVH� ZH FRPSDUH WKH SHUIRUPDQFH RI PHQXV RI DOO�XQLWV GLVFRXQWV DQG PHQXV RI WZR�SDUW WDULmV�

:H HVWDEOLVK WKUHH PDLQ UHVXOWV� )LUVW� ZH VKRZ WKDW DOO�XQLWV GLVFRXQWV� OLNH WZR�SDUW WDULmV�

FDQ VROYH WKH SUREOHP RI GRXEOH PDUJLQDOL]DWLRQ ZKHQ FRQVXPHUV
 GHPDQG LV GHWHUPLQLVWLF DQG

NQRZQ DW WKH WLPH RI FRQWUDFWLQJ E\ ERWK SDUWLHV� ,QVWHDG RI VHOOLQJ LWV SURGXFW WR WKH UHWDLOHU DW

�



PDUJLQDO FRVW SOXV D n[HG IHH� ZKLFK LV RQH ZD\ RI VROYLQJ WKH SUREOHP� WKH PDQXIDFWXUHU FDQ RmHU

WKH UHWDLOHU DQ DOO�XQLWV GLVFRXQW FRQWUDFW DQG HOLPLQDWH GRXEOH PDUNXSV E\ FKRRVLQJ WKH WDUJHW

TXDQWLW\ WR LQGXFH WKH MRLQW�SURnW PD[LPL]LQJ UHWDLO SULFH DQG WKH SHUFHQWDJH GLVFRXQW Rm OLVW SULFH

WR GLYLGH WKH VXUSOXV� $OO�XQLWV GLVFRXQW FRQWUDFWV LQ WKLV FDVH DUH ZHOIDUH LPSURYLQJ FRPSDUHG WR

OLQHDU SULFLQJ VFKHGXOHV� EHQHnWLQJ nUPV ZLWK KLJKHU SURnWV DQG FRQVXPHUV ZLWK ORZHU SULFHV�

6HFRQG� ZH VKRZ WKDW ZKHQ WKH UHWDLOHU KDV SULYDWH LQIRUPDWLRQ DERXW FRQVXPHUV
 GHPDQG� WKH

PDQXIDFWXUHU ZLOO SUHIHU WR RmHU WKH UHWDLOHU D PHQX RI DOO�XQLWV GLVFRXQWV UDWKHU WKDQ D PHQX RI

WZR�SDUW WDULmV� 7KDW LV� ZKHQ WKH UHWDLOHU KDV SULYDWH LQIRUPDWLRQ DERXW FRQVXPHUV
 GHPDQG� WKH

PDQXIDFWXUHU HDUQV KLJKHU SURnW XQGHU WKH SURnW�PD[LPL]LQJ PHQX RI DOO�XQLWV GLVFRXQW FRQWUDFWV

WKDQ XQGHU WKH SURnW�PD[LPL]LQJ PHQX RI WZR�SDUW WDULm FRQWUDFWV� $OO�XQLWV GLVFRXQWV LQ WKLV FDVH

DUH PRUH HpFLHQW WKDQ WZR�SDUW WDULmV DW LQGXFLQJ WKH UHWDLOHU WR UHYHDO WKH VWDWH RI GHPDQG �WKH\

DUH D EHWWHU VFUHHQLQJ GHYLFH� DQG KHQFH OHDG WR JUHDWHU VXUSOXV H[WUDFWLRQ IRU WKH PDQXIDFWXUHU�

7KLUG� ZH VKRZ WKDW ZKHQ WKH UHWDLOHU KDV SULYDWH LQIRUPDWLRQ� WKH SURnW�PD[LPL]LQJ PHQX RI

DOO�XQLWV GLVFRXQWV PD\ UHVXOW LQ KLJKHU RU ORZHU SULFHV IRU FRQVXPHUV WKDQ WKH SURnW�PD[LPL]LQJ

PHQX RI WZR�SDUW WDULmV� :KHWKHU LW LV KLJKHU RU ORZHU GHSHQGV RQ WKH VKDSH RI FRQVXPHU GHPDQG�

)RU H[DPSOH� LI GHPDQG LV OLQHDU� DQG WKH GHPDQG FXUYHV LQ WKH GLmHUHQW VWDWHV RI QDWXUH KDYH

D FRPPRQ YHUWLFDO LQWHUFHSW� RU DUH YHUWLFDO WUDQVODWLRQV RI HDFK RWKHU �L�H�� SDUDOOHO VKLIWV�� WKHQ

DOO�XQLWV GLVFRXQWV OHDG WR ORZHU FRQVXPHU SULFHV DQG DUH ZHOIDUH LPSURYLQJ� 2Q WKH RWKHU KDQG� LI

GHPDQG LV OLQHDU� DQG WKH GHPDQG FXUYHV LQ WKH GLmHUHQW VWDWHV RI QDWXUH KDYH D FRPPRQ KRUL]RQWDO

LQWHUFHSW� WKHQ DOO�XQLWV GLVFRXQWV OHDG WR KLJKHU FRQVXPHU SULFHV DQG DUH ZHOIDUH ZRUVHQLQJ�

,Q VXPPDU\� RXU UHVXOWV LPSO\ WKDW DOO�XQLWV GLVFRXQWV QHHG QRW EH LUUDWLRQDO� DV VRPH KDYH

DVVHUWHG� QRU DUH WKH\ QHFHVVDULO\ XVHG IRU H[FOXVLRQDU\ SXUSRVHV �LI DW DOO�� DV DQWLWUXVW DXWKRULWLHV

KDYH DVVHUWHG� :H nQG WKDW DOO�XQLWV GLVFRXQWV PD\ SURnWDEO\ DULVH LQ UHWDLO FRQWUDFWV HYHQ LQ WKH

DEVHQFH RI DQ H[FOXVLRQDU\ PRWLYH� 7KH GLVFRXQWV FDQ EH YLHZHG DV D PHDQV RI YHUWLFDO FRQWURO

ZKHQ FRQVXPHUV
 GHPDQG LV GHWHUPLQLVWLF DQG NQRZQ E\ ERWK SDUWLHV DW WKH WLPH RI FRQWUDFWLQJ��

DQG DV D VFUHHQLQJ GHYLFH WR LQGXFH WKH UHWDLOHU WR UHYHDO WKH VWDWH RI GHPDQG DQG H[WUDFW VXUSOXV

ZKHQ WKH UHWDLOHU KDV SULYDWH LQIRUPDWLRQ�� &RQVXPHU ZHOIDUH FDQ EH KLJKHU RU ORZHU DV D UHVXOW�

� 6HPLQDO DUWLFOHV RQ YHUWLFDO FRQWURO LQFOXGH :DUUHQ�%RXOWRQ ������ DQG 0DWKHZVRQ DQG :LQWHU �������
�7KH SUREOHP ZH FRQVLGHU LV IRUPDOO\ HTXLYDOHQW WR LPSOHPHQWLQJ VHFRQG�GHJUHH SULFH GLVFULPLQDWLRQ DPRQJ UH�

�



7KH SDSHU LV RUJDQL]HG DV IROORZV� ,Q WKH QH[W VHFWLRQ� ZH LQWURGXFH WKH PRGHO� GLVFXVV WKH

SUREOHP RI GRXEOH PDUJLQDOL]DWLRQ� DQG SUHVHQW RXU nUVW PDLQ UHVXOW� ,Q 6HFWLRQ �� ZH H[WHQG WKH

PRGHO WR DOORZ IRU GHPDQG XQFHUWDLQW\ DQG SUHVHQW RXU VHFRQG PDLQ UHVXOW� 2XU WKLUG PDLQ UHVXOW

DQG LOOXVWUDWLYH H[DPSOHV DUH SUHVHQWHG LQ 6HFWLRQ �� :H RmHU FRQFOXGLQJ UHPDUNV LQ 6HFWLRQ ��

,, 7KH FDVH RI GHPDQG FHUWDLQW\

:H EHJLQ ZLWK WKH FDVH RI ELODWHUDO PRQRSRO\ DQG GHPDQG FHUWDLQW\� 7KHUH LV D VLQJOH XSVWUHDP nUP

ZKLFK SURGXFHV D JRRG DW FRQVWDQW PDUJLQDO FRVW F� 7KH XSVWUHDP nUP VHOOV WKH JRRG WR D VLQJOH

GRZQVWUHDP nUP ZKLFK WKHQ UHVHOOV WKH JRRG WR nQDO FRQVXPHUV� :H ZLOO UHIHU WR WKH XSVWUHDP nUP

DV WKH ?PDQXIDFWXUHU� DQG WKH GRZQVWUHDP nUP DV WKH ?UHWDLOHU�� )RU VLPSOLFLW\� ZH DVVXPH WKH

UHWDLOHU LQFXUV QR FRVWV RI GLVWULEXWLRQ� DQG KHQFH� WKH RQO\ FRVW WKH UHWDLOHU EHDUV LV WKH DPRXQW LW

SD\V WR WKH PDQXIDFWXUHU IRU WKH JRRG� /HW 7 �T� UHSUHVHQW WKH SD\PHQW WKH UHWDLOHU PDNHV WR WKH

PDQXIDFWXUHU ZKHQ LW SXUFKDVHV T w � XQLWV RI WKH JRRG� /HW S GHQRWH WKH UHWDLO SULFH DQG S  S�T�

GHQRWH WKH FRQVXPHUV
 LQYHUVH GHPDQG IXQFWLRQ� ZKLFK LV DVVXPHG WR EH GRZQZDUG VORSLQJ�

*LYHQ RXU DVVXPSWLRQV� WKH PDQXIDFWXUHU
V SURnW FDQ EH H[SUHVVHG DV {P  7 �T� b FT� WKH

UHWDLOHU
V SURnW DV {U  S�T�T b 7 �T�� DQG WKH RYHUDOO MRLQW SURnW DV {LQW  S�T�T b FT� ZKLFK LV WKH

SURnW DQ LQWHJUDWHG nUP ZRXOG HDUQ LI LW SURGXFHG DQG GLVWULEXWHG DQ DPRXQW T RI WKH SURGXFW��

7KH FDVH RI ELODWHUDO PRQRSRO\ ZLWK GHPDQG FHUWDLQW\ LV WKH VLPSOHVW VHWWLQJ LQ ZKLFK WR H[DPLQH

WKH LVVXH RI YHUWLFDO FRQWURO� 7KH YHUWLFDO�FRQWURO OLWHUDWXUH DVNV� ZKDW NLQGV RI FRQWUDFWV ZLOO LQGXFH

WKH UHWDLOHU WR FKRRVH WKH VDPH TXDQWLW\ WKDW DQ LQWHJUDWHG nUP ZRXOG FKRRVH�� &RPSDULQJ {U DQG

{LQW� LW LV HDV\ WR VHH WKDW 7 �T�  FT LV RQH VXFK FRQWUDFW� DQG D WZR�SDUW WDULm FRQWUDFW� ZKHUH

7 ���  �� 7 �T�  FT � ) IRU DOO T ! �� DQG ) w � LV D n[HG IHH� LV DQRWKHU� %RWK FRQWUDFWV LQGXFH

WKH UHWDLOHU WR PD[LPL]H RYHUDOO MRLQW SURnW� 7KH IRUPHU FRQWUDFW DOORZV WKH UHWDLOHU WR FDSWXUH DOO

WKH VXUSOXV� )RU VRPH ) ! �� WKH ODWWHU FRQWUDFW DOORZV WKH PDQXIDFWXUHU WR FDSWXUH DOO WKH VXUSOXV�

WDLOHUV ZLWK GLmHUHQW GHPDQGV� ,Q WKH FRQWH[W RI RXU PRGHO� WKH PDQXIDFWXUHU RmHUV D PHQX RI RSWLRQV WR WKH UHWDLOHU
DQG SULFHV WKH PHQX VR DV WR LQGXFH WKH UHWDLOHU WR UHYHDO WKH VWDWH RI GHPDQG E\ WKH RSWLRQ LW VHOHFWV�

�:H IROORZ WKH WUDGLWLRQ RI WKH YHUWLFDO�UHVWUDLQWV OLWHUDWXUH DQG VD\ WKDW DQ LQWHJUDWHG nUP LV RQH WKDW FRQWUROV
DOO WKH SULFLQJ DQG TXDQWLW\ GHFLVLRQV PDGH E\ WKH YHUWLFDO VWUXFWXUH� 6HH 7LUROH ������ �����

�0DWKHZVRQ DQG :LQWHU ������ XVH WKH WHUPLQRORJ\ RI LQVWUXPHQWV DQG WDUJHWV� 2QH FDQ WKLQN RI WKH PDQX�
IDFWXUHU
V GHFLVLRQ YDULDEOHV DV LQVWUXPHQWV� DQG WKH UHWDLOHU
V GHFLVLRQ YDULDEOHV DV WDUJHWV� ?7KH FRQWURO SUREOHP
FRQVLVWV LQ NQRZLQJ KRZ WR XVH WKH LQVWUXPHQWV WR UHDFK� RU FRPH FORVH WR� WKH GHVLUHG YDOXHV RI WKH WDUJHWV_WKDW
LV� WKH YDOXHV WKDW PD[LPL]H WKH YHUWLFDO VWUXFWXUH
V DJJUHJDWH �YHUWLFDOO\ LQWHJUDWHG� SURnW �7LUROH� ����� ������ )RU
VSHFLnF DSSOLFDWLRQV� VHH 3HUU\ DQG 3RUWHU ������� 2
%ULHQ DQG 6KDmHU ������� :LQWHU ������� DQG 5HLmHQ �������
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πr =  0

7R VHH WKDW WKH PDQXIDFWXUHU FDQQRW GR DQ\ EHWWHU WKDQ WKLV� OHW Z EH WKH ZKROHVDOH SULFH DQG

) WKH n[HG IHH� /HW Te�Z� GHQRWH WKH UHWDLOHU
V SURnW�PD[LPL]LQJ TXDQWLW\ DVVXPLQJ LW SD\V ) � L�H��

Te�Z� VROYHV PD[T S�T�T b ZT� 7KHQ WKH PDQXIDFWXUHU
V SUREOHP ZLWK D WDNH�LW�RU�OHDYH�LW RmHU LV

PD[
Z�)

�Z b F�Te�Z� � ) ���

VXFK WKDW

�S�Te�Z��b Z� Te�Z�b ) w �� ���

ZKHUH WKH LQHTXDOLW\ LQ ��� HQVXUHV WKDW WKH UHWDLOHU HDUQV QRQ�QHJDWLYH SURnW� 6LQFH WKH PD[LPDQG

LV LQFUHDVLQJ LQ ) � WKH PDQXIDFWXUHU ZLOO FKRRVH WKH n[HG IHH WR VDWLVI\ WKH FRQVWUDLQW ZLWK HTXDOLW\�

6XEVWLWXWLQJ WKLV LQWR WKH PD[LPDQG DQG VROYLQJ \LHOGV Z  F DQG )  �S�Te�F��b F�Te�F��� 7KXV�

WKH PDQXIDFWXUHU VHWV LWV ZKROHVDOH SULFH HTXDO WR LWV PDUJLQDO FRVW DQG FKDUJHV D n[HG IHH WKDW

IXOO\ H[WUDFWV WKH UHWDLOHU
V SURnW� )LJXUH � GHSLFWV WKH WRWDO RXWOD\ RI WKH UHWDLOHU IRU DQ\ TXDQWLW\

LW PLJKW SXUFKDVH XQGHU WKLV FRQWUDFW� 7KH MXPS XS LQ FRVW DW T  � UHSUHVHQWV WKH n[HG DPRXQW

WKH UHWDLOHU PXVW SD\ LI LW SXUFKDVHV IURP WKH PDQXIDFWXUHU� 7KH XSZDUG�VORSLQJ OLQH ZLWK FRQVWDQW

VORSH F UHSUHVHQWV WKH DGGLWLRQDO SD\PHQW WKH UHWDLOHU PDNHV DV T LQFUHDVHV� *LYHQ WKLV FRQWUDFW�

�$IWHU VXEVWLWXWLRQ� WKH PDQXIDFWXUHU
V SUREOHP LV WR FKRRVH Z WR VROYH PD[Z �S�T
e�Z��b F�Te�Z�� 'LmHUHQWLDWLQJ

ZLWK UHVSHFW WR Z� DQG XVLQJ WKH nUVW�RUGHU FRQGLWLRQ IURP WKH UHWDLOHU
V SURnW PD[LPL]DWLRQ� ZH KDYH WKDW WKH
SURnW�PD[LPL]LQJ ZKROHVDOH SULFH VROYHV �Z b F� #T

e�Z�
#Z

 �� ZKLFK LPSOLHV WKDW WKH PDQXIDFWXUHU VKRXOG VHW Z  F�

�



WKH UHWDLOHU FKRRVHV WKH LQWHJUDWHG TXDQWLW\� Te�F�� DQG SD\V ) � FTe�F� WR WKH PDQXIDFWXUHU� $V

GHSLFWHG LQ )LJXUH �� WKLV TXDQWLW\ RFFXUV DW WKH SRLQW RI WDQJHQF\ EHWZHHQ WKH UHWDLOHU
V LVRSURnW

FXUYH �WKH UHWDLOHU HDUQV ]HUR SURnW� DQG WKH PDQXIDFWXUHU
V RSWLPDO WZR�SDUW WDULm�

,Q WKH FDVH LQ )LJXUH �� DQG LQ WKH FDVH RI 7 �T�  FT� WKH PDQXIDFWXUHU HDUQV QR SURnW RQ WKH

SHU�XQLW VDOHV RI LWV SURGXFW� HVVHQWLDOO\ PDNLQJ WKH UHWDLOHU WKH UHVLGXDO FODLPDQW WR DOO oRZ SURnW�

$OWHUQDWLYHO\� WKH PDQXIDFWXUHU FDQ LQGXFH WKH LQWHJUDWHG RXWFRPH E\ RmHULQJ D FRQWUDFW ZLWK D

KLJK LQIUDPDUJLQDO SHU�XQLW SULFH� DV ORQJ DV WKH UHWDLOHU
V PDUJLQDO SULFH LV VHW DW FRVW�
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ZKHUH AT LV LPSOLFLWO\ GHnQHG E\ �S���b F� AT  S�Te�F��bF�Te�F�� ,Q WKLV FRQWUDFW� ZKLFK ZH LOOXVWUDWH

LQ )LJXUH �� WKH PDQXIDFWXUHU RmHUV WKH LQLWLDO XQLWV XS WR AT DW D SHU�XQLW SULFH RI S��� ! F� )RU

DGGLWLRQDO XQLWV EH\RQG AT� WKH UHWDLOHU
V SHU�XQLW SULFH IDOOV WR F� $W T  AT� WKH UHWDLOHU
V WRWDO RXWOD\

LV S�Te�F��b F�Te�F� � FAT� ZKLFK LV WKH VDPH RXWOD\ WKH UHWDLOHU ZRXOG PDNH LI LW SXUFKDVHG AT XQLWV

DQG IDFHG WKH FRQWUDFW LQ )LJXUH �� )RU T ! AT� WKH WZR FXUYHV DUH WKH VDPH� )RU T � AT� WKH WRWDO

RXWOD\ RI WKH UHWDLOHU LV S���T� ZKLFK LV OHVV WKDQ WKH VDPH TXDQWLW\ ZRXOG FRVW LQ )LJXUH ��

6LQFH WKH UHWDLOHU ZRXOG QHYHU SXUFKDVH T OHVV WKDQ AT ZKHQ IDFHG ZLWK WKH FRQWUDFW LQ ��� �EHFDXVH

DW D SHU�XQLW SULFH RI S��� LWV FRVW ZRXOG H[FHHG LWV UHYHQXH�� LW IROORZV WKDW WKH UHWDLOHU ZLOO EH

LQGXFHG WR SXUFKDVH WKH VDPH TXDQWLW\ LQ )LJXUH � DV LQ )LJXUH �� 6LQFH WKH FRQWUDFW LQ )LJXUH �

LQGXFHV WKH LQWHJUDWHG RXWFRPH� WKHQ VR GRHV WKH FRQWUDFW LQ )LJXUH �� 7KXV� WKH HFRQRPLF HmHFWV

RI WKH WZR FRQWUDFWV DUH LGHQWLFDO� WKH SULFH WR FRQVXPHUV LV WKH VDPH DQG VR LV WKH GLYLVLRQ RI SURnW�

7KH FRQWUDFWV LQ )LJXUHV � DQG � VKDUH WKH SURSHUW\ WKDW WKH UHWDLOHU
V DYHUDJH SHU�XQLW SULFH

LV JUHDWHU WKDQ LWV PDUJLQDO SULFH� 7KLV DOORZV WKH PDQXIDFWXUHU WR H[WUDFW VXUSOXV IURP WKH UH�

WDLOHU ZLWKRXW GLVWRUWLQJ LWV LQFHQWLYHV DW WKH PDUJLQ� ,Q )LJXUH �� WKH PDQXIDFWXUHU DFKLHYHV WKLV

VHSDUDWLRQ RI DYHUDJH DQG PDUJLQDO SULFH E\ VSHFLI\LQJ WZR SDUDPHWHUV� D n[HG IHH DQG D FRQVWDQW

ZKROHVDOH SULFH� ,Q )LJXUH �� WKH PDQXIDFWXUHU RmHUV DQ LQLWLDOO\ KLJK ZKROHVDOH SULFH DQG WKHQ

GLVFRXQWV WKH ZKROHVDOH SULFH RQ WKH UHWDLOHU
V LQFUHPHQWDO SXUFKDVHV EH\RQG WKH TXDQWLW\ AT� 7KLV

ODWWHU FRQWUDFW LV DQ H[DPSOH RI DQ LQFUHPHQWDO�XQLWV GLVFRXQW� DQG WKH IDFW WKDW LW FDQ DFKLHYH WKH

�



VDPH RXWFRPH DV D VLQJOH WZR�SDUW WDULm LV QRW VXUSULVLQJ� VLQFH RQH FDQ WKLQN RI DQ LQFUHPHQWDO�

XQLWV GLVFRXQW DV D PHQX RI WZR�SDUW WDULmV� )RU H[DPSOH� WKH FRQWUDFW LQ )LJXUH � LV WKH ORZHU

HQYHORSH RI WKH WZR�SDUW WDULm FRQWUDFW 7 �T�  S���T� ZKHUH WKH n[HG IHH LV ]HUR� DQG WKH WZR�SDUW

WDULm FRQWUDFW 7 ���  �� 7 �T�  FT�) IRU DOO T ! �� ZKHUH WKH n[HG IHH LV WKH VDPH DV LQ )LJXUH ��

,Q FRQWUDVW� FRQWUDFWV WKDW RmHU OLQHDU SULFLQJ GR QRW DOORZ WKH UHWDLOHU
V DYHUDJH SHU�XQLW SULFH

WR GLmHU IURP LWV PDUJLQDO SULFH� 7KLV LV SUREOHPDWLF EHFDXVH LW OHDGV WR WKH ZHOO�NQRZQ SUREOHP

RI GRXEOH PDUJLQDOL]DWLRQ ZKHQ WKH PDQXIDFWXUHU PDNHV WKH RmHU �VHH 6SHQJOHU� ������ ,Q RUGHU

WR H[WUDFW VXUSOXV� WKH PDQXIDFWXUHU PXVW FKDUJH Z ! F� EXW LQ GRLQJ VR� LW QHFHVVDULO\ GLVWRUWV

GRZQZDUG WKH UHWDLOHU
V TXDQWLW\ FKRLFH� Te�Z� � Te�F�� IRU DOO Z ! F� 7KH SUREOHP DULVHV EHFDXVH

LQ FKRRVLQJ LWV TXDQWLW\� WKH UHWDLOHU IDFHV D ZKROHVDOH SULFH WKDW LV KLJKHU WKDQ WKH PDQXIDFWXUHU
V

SURGXFWLRQ PDUJLQDO FRVW� $ GLVWRUWLRQ LV LQWURGXFHG EHFDXVH ERWK nUPV KDYH SRVLWLYH PDUN�XSV�

&RQWUDFWV WKDW RmHU DOO�XQLWV GLVFRXQWV ZRXOG DOVR VHHP WR EH SUREOHPDWLF EHFDXVH WKH\ WRR

HTXDWH WKH UHWDLOHU
V DYHUDJH SHU�XQLW SULFH DQG LWV PDUJLQDO SULFH� 7KHVH FRQWUDFWV KDYH WKH IRUP
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ZKHUH w � ��� ��� ,Q WKLV W\SH RI FRQWUDFW� LI WKH UHWDLOHU SXUFKDVHV T � T� LWV DYHUDJH SHU�XQLW SULFH

DQG PDUJLQDO SULFH HTXDOV Z� ZKHUHDV LI WKH UHWDLOHU SXUFKDVHV T w T� LWV DYHUDJH SHU�XQLW SULFH DQG

PDUJLQDO SULFH HTXDOV wZ� 6LQFH w � �� WKH UHWDLOHU LV UHZDUGHG IRU SXUFKDVLQJ DW OHDVW T XQLWV� 2QH

FDQ WKLQN RI Z DV WKH PDQXIDFWXUHU
V OLVW SULFH DQG �b w DV WKH SHUFHQWDJH GLVFRXQW Rm OLVW SULFH�

ZKLFK LV DSSOLHG WR HYHU\ XQLW WKH UHWDLOHU SXUFKDVHV LI WKH UHWDLOHU UHDFKHV WKH WDUJHW TXDQWLW\�

8QOLNH OLQHDU SULFLQJ� WKLV FRQWUDFW LQYROYHV VHWWLQJ WKUHH SDUDPHWHUV� WKH ZKROHVDOH SULFH Z�

ZKLFK LV YDOLG RYHU WKH UDQJH >�� T�� WKH ZKROHVDOH SULFH wZ� ZKLFK LV YDOLG IRU DOO XQLWV LI WKH UHWDLOHU

SXUFKDVHV DW OHDVW T XQLWV� DQG WKH WDUJHW TXDQWLW\ T� ZKLFK GHWHUPLQHV WKH UHWDLOHU
V ZKROHVDOH

SULFH� 7KH PRVW VDOLHQW FKDUDFWHULVWLF RI FRQWUDFWV ZLWK DOO�XQLWV GLVFRXQWV LV WKDW WKH UHWDLOHU
V

WRWDO RXWOD\ MXPSV GRZQ DW T� ZKLFK LPSOLHV WKDW SXUFKDVHV DW KLJKHU TXDQWLWLHV FDQ EH FKHDSHU

WKDQ SXUFKDVHV DW ORZHU TXDQWLWLHV� 7KLV SURSHUW\ LV HDVLO\ LOOXVWUDWHG ZLWK WKH KHOS RI )LJXUH ��

&RQWUDFWV ZLWK DOO�XQLWV GLVFRXQWV KDYH UDLVHG DQWLWUXVW FRQFHUQV WKDW WKH\ PD\ EH H[FOXVLRQDU\
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ZKHQ XVHG E\ GRPLQDQW nUPV EHFDXVH WKH GRZQZDUG GLVFRQWLQXLW\ LQ WKH WRWDO RXWOD\ VFKHGXOH �DW

T LQ )LJXUH �� DOOHJHGO\ XQIDLUO\ LQGXFHV WKH UHWDLOHU WR SURPRWH WKH VDOH RI WKH PDQXIDFWXUHU
V

SURGXFW DW WKH H[SHQVH RI VPDOOHU FRPSHWLWRUV ZKR PD\ QRW EH DEOH WR RmHU VXFK SRWHQWLDOO\ ODUJH

UHEDWHV��� ,QGHHG� WKH HmHFWLYH PDUJLQDO ZKROHVDOH SULFH LQ WKHVH FRQWUDFWV DW WKH WDUJHW TXDQWLW\

LV QHJDWLYH� ZKLFK XQGHU VRPH GHnQLWLRQV RI SUHGDWLRQ PLJKW EH FRQVWUXHG DV SUHGDWRU\ SULFLQJ�

7KH DQWLWUXVW FRQFHUQV DUH DOO WKH PRUH VWULNLQJ LQ WKLV LQVWDQFH EHFDXVH� XQWLO QRZ� QR HpFLHQF\

UDWLRQDOH KDV EHHQ RmHUHG WR H[SODLQ WKH XVH RI DOO�XQLWV GLVFRXQWV� ,Q FRQWUDVW� FRQWUDFWV ZLWK WZR�

SDUW WDULmV� DQG LQFUHPHQWDO�XQLWV GLVFRXQWV� ZKLFK PD\ DOVR JLYH ULVH WR VLPLODU FRQFHUQV� KDYH

HpFLHQF\ UDWLRQDOHV DQG WKXV WHQG WR EH WUHDWHG IDU PRUH OHQLHQWO\� ,Q RXU ELODWHUDO PRQRSRO\

VHWWLQJ� ZKHUH H[FOXVLRQDU\ PRWLYHV DUH DEVHQW� ZH KDYH VHHQ WKDW WKHVH ODWWHU W\SHV RI FRQWUDFWV

FDQ VROYH WKH GRXEOH�PDUJLQDOL]DWLRQ SUREOHP� UDLVLQJ nUP SURnWV DQG ORZHULQJ SULFHV IRU FRQVXPHUV�

:H QRZ VKRZ WKDW FRQWUDFWV ZLWK DOO�XQLWV GLVFRXQWV FDQ DOVR VROYH WKH GRXEOH�PDUJLQDOL]DWLRQ

SUREOHP� 7R EHJLQ� FRQVLGHU WKH VHW RI FRQWUDFWV WKDW RmHU DQ LQLWLDO ZKROHVDOH SULFH RI S���� D

GLVFRXQWHG ZKROHVDOH SULFH RI wS���� ZKHUH w � > F

S��� �
S�Te�F��
S��� @� DQG D TXDQWLW\ WKUHVKKROG RI Te�F��

��7KH (XURSHDQ &RPPLVVLRQ KDV EURXJKW VHYHUDO FDVHV DJDLQVW XSVWUHDP nUPV IRU� DPRQJ RWKHU WKLQJV� RmHULQJ
DOO�XQLWV GLVFRXQWV LQ WKHLU FRQWUDFWV� 7R RXU NQRZOHGJH� WKH 8�6� DQWLWUXVW DJHQFLHV KDYH QRW H[SOLFLWO\ FRQGHPQHG
FRQWUDFWV ZLWK DOO�XQLWV GLVFRXQWV� DOWKRXJK WKHLU FRQFHUQV DUH VLPLODU �VHH 7RP� %DOWR� DQG $YHULWW� ������

�



T C

F

q^ q* (c ) q

p (0 )

p (q* (c ))

F igu re 4 : A ll– u n its d iscou n t
(λw  =  p(q* (c )))

F+ c q* (c )

T C

F

c q* (c )

q^ q* (c ) q

p (0 )

c

F igu re 5 : A ll– u n its d iscou n t
(λw  =  c)

7 �T�  

�!�
!�

S���T LI T � Te�F��

wS���T LI T w Te�F��
���

:LWK WKHVH FRQWUDFWV� WKH UHWDLOHU ZRXOG QHYHU SXUFKDVH OHVV WKDQ Te�F� EHFDXVH DW D SHU�XQLW SULFH

RI S��� LWV FRVW ZRXOG H[FHHG LWV UHYHQXH� DQG ZH NQRZ E\ WKH GHnQLWLRQ RI Te�F� WKDW WKH UHWDLOHU

ZRXOG QHYHU SXUFKDVH PRUH WKDQ Te�F� EHFDXVH wS��� w F LPSOLHV WKDW Te�wS���� � Te�F�� 7KXV� WKH

FRQWUDFWV LQ ��� LQGXFH WKH UHWDLOHU WR FKRRVH T  Te�F�� UHDOL]LQJ WKH LQWHJUDWHG RXWFRPH� :KHQ w

LV DW LWV XSSHU ERXQG RI S�Te�F��
S��� � DV ZH LOOXVWUDWH LQ )LJXUH �� WKH PDQXIDFWXUHU HDUQV DOO WKH VXUSOXV�

:KHQ w LV DW LWV ORZHU ERXQG RI F

S��� � DV ZH LOOXVWUDWH LQ )LJXUH �� WKH UHWDLOHU HDUQV DOO WKH VXUSOXV�

,QWHUPHGLDWH OHYHOV RI w UHoHFW D PRUH EDODQFHG VKDULQJ RI WKH RYHUDOO VXUSOXV� ,Q DOO FDVHV� TXDQWLW\

LV KLJKHU DQG FRQVXPHU SULFHV DUH ORZHU WKDQ XQGHU OLQHDU SULFLQJ ZLWK GRXEOH PDUJLQDOL]DWLRQ�

3URSRVLWLRQ � &RQWUDFWV ZLWK DOO�XQLWV GLVFRXQWV FDQ VROYH WKH SUREOHP RI GRXEOH PDUJLQDOL]DWLRQ�

3URSRVLWLRQ � LPSOLHV WKDW WKH LQWHJUDWHG RXWFRPH FDQ EH DFKLHYHG HYHQ LI WKH UHWDLOHU
V DYHUDJH

SHU�XQLW SULFH LV WKH VDPH DV LWV PDUJLQDO SULFH� 7KLV IHDWXUH RI WKH FRQWUDFW PDNHV DOO�XQLWV

GLVFRXQWV DSSHDU PRUH VLPLODU WR OLQHDU SULFLQJ� ZKLFK FDQQRW LQGXFH WKH LQWHJUDWHG RXWFRPH� WKDQ

RWKHU TXDQWLW\ GLVFRXQW VFKHPHV� ZKLFK GLVWLQJXLVK EHWZHHQ LQIUDPDUJLQDO DQG PDUJLQDO SD\PHQWV�
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7KH FRQWUDFWV LQ ��� LQGXFH WKH LQWHJUDWHG RXWFRPH EHFDXVH WKH TXDQWLW\ WKUHVKKROG Te�F� HmHF�

WLYHO\ FDSV WKH UHWDLOHU
V SULFH WR FRQVXPHUV DW S�Te�F����� 7KH SULFH LV HmHFWLYHO\ FDSSHG EHFDXVH

LI WKH UHWDLOHU ZHUH WR FKDUJH PRUH WKDQ S�Te�F��� LW ZRXOG QRW EH DEOH WR VHOO Te�F� XQLWV DQG WKXV

ZRXOG QRW TXDOLI\ IRU WKH WDUJHW UHEDWH� 2I FRXUVH� WKH UHWDLOHU DOVR GRHV QRW ZDQW WR FKDUJH OHVV

WKDQ S�Te�F�� EHFDXVH� XQGHU WKH FRQWUDFWV LQ ���� LW QHYHU ZDQWV WR VHOO PRUH WKDQ Te�F� XQLWV �WKLV

IROORZV EHFDXVH WKH UHWDLOHU
V ZKROHVDOH SULFH LV HYHU\ZKHUH ZHDNO\ ODUJHU WKDQ F�� ,I WKH PDQXIDF�

WXUHU PDNHV D WDNH�LW�RU�OHDYH�LW RmHU� WKH GRXEOH�PDUJLQDOL]DWLRQ SUREOHP LV VROYHG E\ HOLPLQDWLQJ

WKH UHWDLOHU
V PDUNXS� ,I WKH UHWDLOHU PDNHV D WDNH�LW�RU�OHDYH�LW RmHU� WKH GRXEOH PDUJLQDOL]DWLRQ

SUREOHP LV VROYHG E\ HOLPLQDWLQJ WKH PDQXIDFWXUHU
V PDUNXS� 2WKHUZLVH� WKH FRQWUDFWV LQ ��� HQVXUH

WKDW WKH VXP RI WKH nUPV
 PDUNXSV LV HTXDO WR WKH PDUNXS WKDW DQ LQWHJUDWHG nUP ZRXOG KDYH� 7R

WKH H[WHQW WKDW ERWK nUPV KDYH VRPH EDUJDLQLQJ SRZHU� WKHUH ZLOO EH DJUHHPHQW RQ WKH TXDQWLW\

WKUHVKKROG� Te�F�� EXW GLVDJUHHPHQW RQ WKH SHUFHQWDJH GLVFRXQW Rm OLVW SULFH� 7KH PDQXIDFWXUHU

ZLOO SUHIHU D ORZHU SHUFHQWDJH GLVFRXQW� ZKLOH WKH UHWDLOHU ZLOO SUHIHU D KLJKHU SHUFHQWDJH GLVFRXQW�

,,, 7KH FDVH RI XQFHUWDLQ GHPDQG

7KH DQDO\VLV WKXV IDU KDV DVVXPHG WKDW FRQVXPHU GHPDQG LV NQRZQ E\ ERWK nUPV DW WKH WLPH

RI FRQWUDFWLQJ� ,Q WKLV VHFWLRQ� ZH H[WHQG WKH PRGHO WR DOORZ IRU GHPDQG XQFHUWDLQW\� 7KLV LV DQ

LPSRUWDQW FDVH WR FRQVLGHU IRU DW OHDVW WZR UHDVRQV� )LUVW� LQ SUDFWLFH� FRQVXPHU GHPDQG RIWHQ YDULHV

GHSHQGLQJ RQ WKH VWDWH RI QDWXUH� DQG WKXV LW LV UHDOLVWLF WR DVVXPH WKDW GHPDQG PD\ VRPHWLPHV

EH XQSUHGLFWDEOH� )RU H[DPSOH� VDOHV RI LFH�FUHDP DQG FROG GULQNV ZLOO EH KLJKHU ZKHQ WKH ZHDWKHU

LV ZDUP� DQG ORZHU ZKHQ WKH ZHDWKHU LV FROG� EXW DSULRUL QHLWKHU D PDQXIDFWXUHU QRU LWV UHWDLOHUV

PD\ NQRZ DW WKH WLPH RI FRQWUDFWLQJ ZKLFK VWDWH ZLOO RFFXU� 6HFRQG� WKH PRGHO DV \HW GRHV QRW

KDYH SUHGLFWLYH SRZHU WR H[SODLQ ZK\ RQH FRQWUDFW IRUP PD\ EH FKRVHQ RYHU DQRWKHU� ZKHUHDV WKH

H[WHQGHG PRGHO ZLWK GHPDQG XQFHUWDLQW\ GRHV� $V ZH VKDOO VHH� WKH HTXLYDOHQFH DPRQJ WZR�SDUW

WDULmV� LQFUHPHQWDO�XQLWV GLVFRXQWV� DQG DOO�XQLWV GLVFRXQWV QR ORQJHU KROGV LQ WKLV ODWWHU FDVH�

:H DVVXPH� IRU VLPSOLFLW\� WKDW FRQVXPHU GHPDQG FDQ WDNH RQH RI WZR IRUPV� ,W PD\ EH KLJK

RU ORZ GHSHQGLQJ RQ WKH VWDWH RI QDWXUH� 7KH ORZ�GHPDQG VWDWH RI QDWXUH RFFXUV ZLWK SUREDELOLW\

��$ VLPLODU LGHD PRWLYDWHV WKH XVH RI PD[LPXP UHVDOH SULFH PDLQWHQDQFH �D YHUWLFDO UHVWUDLQW LQ ZKLFK D UHVDOH
SULFH�FHLOLQJ LV LPSRVHG RQ WKH UHWDLOHU� DV D VROXWLRQ WR WKH SUREOHP RI GRXEOH PDUJLQDOL]DWLRQ�
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m � >�� �@ DQG WKH KLJK�GHPDQG VWDWH RI QDWXUH RFFXUV ZLWK SUREDELOLW\ �� b m�� :H GHQRWH WKH

ORZ�GHPDQG VWDWH E\ ?/� DQG WKH KLJK�GHPDQG VWDWH E\ ?+�� 7KH UHWDLOHU IDFHV WKH LQYHUVH GHPDQG

S  S/�T� XQGHU VWDWH / DQG WKH LQYHUVH GHPDQG S  S+�T� XQGHU VWDWH +� ZLWK S+�c� w S/�c��

/HW 5L�T� s SL�T�T GHQRWH WKH UHWDLOHU
V UHYHQXH IURP WKH VDOH RI T w � XQLWV RI WKH JRRG LQ WKH

LWK VWDWH RI QDWXUH� ZKHUH L � I/�+J� 2XU DVVXPSWLRQV RQ LQYHUVH GHPDQGV LPSO\ WKDW WKH UHWDLOHU
V

UHYHQXH LQ WKH KLJK�GHPDQG VWDWH LV ZHDNO\ ODUJHU WKDQ WKH UHWDLOHU
V UHYHQXH LQ WKH ORZ�GHPDQG
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7KH nUVW DVVXPSWLRQ LQ ��� LPSOLHV WKDW WKH UHWDLOHU
V UHYHQXH LQ HDFK VWDWH LV FRQFDYH �WKLV HQVXUHV

WKDW nUP L
V PDUJLQDO UHYHQXH LV GRZQZDUG VORSLQJ�� 7KH VHFRQG DVVXPSWLRQ LQ ��� LPSOLHV WKDW WKH

UHWDLOHU
V PDUJLQDO UHYHQXH LQ WKH KLJK�GHPDQG VWDWH LV DOZD\V JUHDWHU WKDQ LWV PDUJLQDO UHYHQXH LQ

WKH ORZ�GHPDQG VWDWH �WKLV SURSHUW\ LV VRPHWLPHV UHIHUUHG WR DV WKH VLQJOH�FURVVLQJ FRQGLWLRQ��

7KH WLPLQJ RI WKH JDPH LV DV IROORZV� ,Q WKH nUVW VWDJH� WKH PDQXIDFWXUHU VSHFLnHV WKH WHUPV DW

ZKLFK LW ZLOO VHOO LWV JRRG WR WKH UHWDLOHU� ,W GRHV VR ZLWKRXW NQRZLQJ ZKHWKHU FRQVXPHU GHPDQG

ZLOO EH KLJK RU ORZ� ,Q WKH VHFRQG VWDJH� WKH XQFHUWDLQW\ LV UHVROYHG DQG WKH UHWDLOHU UHDOL]HV WKH

QDWXUH RI WKH GHPDQG LW IDFHV� 7KH UHWDLOHU WKHQ FKRRVHV ZKHWKHU WR SXUFKDVH DQG KRZ PXFK WR

SXUFKDVH IURP WKH PDQXIDFWXUHU� DQG SD\V WKH PDQXIDFWXUHU DFFRUGLQJ WR WKH WHUPV RI LWV FRQWUDFW�

7KH UHWDLOHU UHVHOOV WKLV TXDQWLW\ WR nQDO FRQVXPHUV� HDUQLQJ UHYHQXH 5L�T�� ZKHUH L � +�/ LV WKH

VWDWH RI QDWXUH� :H VROYH WKH JDPH EDFNZDUGV� XVLQJ VXEJDPH SHUIHFWLRQ DV RXU VROXWLRQ FRQFHSW�

:H DVVXPH WKH PDQXIDFWXUHU FDQQRW FRQWUDFW RQ WKH VWDWH RI QDWXUH �LI LW FRXOG� ZH DUH EDFN

WR WKH PRGHO LQ WKH SUHYLRXV VHFWLRQ�� DQG VR FDQQRW SUHYHQW D UHWDLOHU IDFLQJ RQH GHPDQG VWDWH

IURP SUHWHQGLQJ WKDW DQRWKHU GHPDQG VWDWH KDV RFFXUUHG� 7KXV� WKH PDQXIDFWXUHU PXVW FKRRVH LWV

FRQWUDFW LQ VWDJH RQH WR LQGXFH WKH UHWDLOHU WR UHYHDO WKH WUXH VWDWH RI GHPDQG LQ VWDJH WZR���

7KLV VLWXDWLRQ KDV EHHQ VWXGLHG LQ WKH OLWHUDWXUH RQ VHOI�VHOHFWLRQ DQG SULFH GLVFULPLQDWLRQ �LQ

RXU PRGHO� WKH PDQXIDFWXUHU RmHUV D PHQX RI RSWLRQV WR WKH UHWDLOHU DQG SULFHV WKH PHQX VR DV

��,Q ZKDW IROORZV� ZH DVVXPH WKDW WKH PDQXIDFWXUHU ZDQWV WR VHUYH ERWK UHWDLOHU W\SHV� 7KDW LV� ZH DVVXPH
WKDW VHOOLQJ WR WKH KLJK�GHPDQG UHWDLOHU RQO\ LV OHVV SURnWDEOH WKDQ VHOOLQJ WR ERWK W\SHV� 6HH 6DODQW ������ IRU D
FKDUDFWHUL]DWLRQ RI WKH QHFHVVDU\ DQG VXpFLHQW FRQGLWLRQV IRU GLVFULPLQDWLRQ WR EH RSWLPDO IRU WKH WZR�W\SH FDVH�
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WR LQGXFH WKH UHWDLOHU WR UHYHDO WKH VWDWH RI GHPDQG E\ WKH RSWLRQ LW VHOHFWV���� &RQYHQWLRQDO ZLV�

GRP LV WKDW ��� WKH UHWDLOHU ZLOO HDUQ ]HUR VXUSOXV LQ WKH ORZ�GHPDQG VWDWH DQG SRVLWLYH VXUSOXV

LQ WKH KLJK�GHPDQG VWDWH� DQG ��� WKH PDQXIDFWXUHU ZLOO GLVWRUW GRZQZDUG WKH TXDQWLW\ FKRVHQ E\

D ORZ�GHPDQG UHWDLOHU� EXW QRW WKH TXDQWLW\ FKRVHQ E\ D KLJK�GHPDQG UHWDLOHU��� :H ZLOO VKRZ

WKHVH UHVXOWV XVLQJ WKH PDQXIDFWXUHU
V SURnW�PD[LPL]LQJ PHQX RI WZR�SDUW WDULmV� RU� HTXLYDOHQWO\�

LQFUHPHQWDO�XQLWV GLVFRXQW� DV D EHQFKPDUN� :H ZLOO WKHQ FRPSDUH FRQVXPHU SULFHV DQG VRFLDO

ZHOIDUH XQGHU WKLV EHQFKPDUN ZLWK WKRVH RI WKH PDQXIDFWXUHU
V RSWLPDO PHQX RI DOO�XQLWV GLVFRXQWV�

0HQX RI WZR�SDUW WDULmV� LQFUHPHQWDO�XQLWV GLVFRXQW

6XSSRVH WKH PDQXIDFWXUHU RmHUV D PHQX RI WZR�SDUW WDULmV ��Z/� )/�� �Z+ � )+��� ZKHUH ZL

GHQRWHV WKH SHU�XQLW SULFH DQG )L LV WKH n[HG IHH� ZLWK �Z/� )/� PHDQW IRU WKH UHWDLOHU IDFLQJ ORZ

GHPDQG DQG �Z+ � )+� PHDQW IRU WKH UHWDLOHU IDFLQJ KLJK GHPDQG� /HW T
e

/�Z� GHQRWH WKH ORZ�GHPDQG

UHWDLOHU
V TXDQWLW\ FKRLFH LI LW IDFHV D SHU�XQLW SULFH RI Z DQG SXUFKDVHV D SRVLWLYH TXDQWLW\� DQG OHW

Te+�Z� EH GHnQHG VLPLODUO\� L�H�� T
e
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VXEMHFW WR WKH ORZ�GHPDQG UHWDLOHU FKRRVLQJ D SRVLWLYH TXDQWLW\ XQGHU �Z/� )/��
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e

/�Z/��b Z/T
e
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DQG WKH KLJK�GHPDQG UHWDLOHU FKRRVLQJ WR SXUFKDVH XQGHU �Z+ � )+� UDWKHU WKDQ �Z/� )/��
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e

+�Z+��b Z+T
e

+�Z+�b )+ w 5+�T
e

+�Z/��b Z/T
e
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2XU DVVXPSWLRQV RQ WKH UHYHQXH IXQFWLRQV� DQG WKH IDFW WKDW WKH PD[LPDQG LQ ��� LV LQFUHDVLQJ

LQ )/ DQG )+ LPSO\ WKDW WKHVH WZR FRQVWUDLQWV ZLOO EH ELQGLQJ� 6SHFLnFDOO\� LW IROORZV WKDW )/

ZLOO EH FKRVHQ WR VDWLVI\ ��� ZLWK HTXDOLW\� DQG WKDW )+ ZLOO EH FKRVHQ WR VDWLVI\ ��� ZLWK HTXDOLW\�

��6HH� IRU H[DPSOH� :LOOLJ ������� 6SHQFH ������ ������ 5REHUWV ������� *ROGPDQ� /HODQG� DQG 6LEOH\ ������� 0DVNLQ
DQG 5LOH\ ������� DQG WKH H[FHOOHQW VXUYH\ RQ VHFRQG�GHJUHH SULFH GLVFULPLQDWLRQ LQ 7LUROH ������� SS� ��������

��7KLV UHVXOW GHSHQGV RQ WKH DVVXPSWLRQ WKDW WKH UHWDLOHU
V GHPDQG LQ WKH KLJK�GHPDQG VWDWH LV LQGHSHQGHQW RI LWV
GHPDQG LQ WKH ORZ�GHPDQG VWDWH� 2UGRYHU DQG 3DQ]DU ������ VKRZ WKDW LI WKH GHPDQGV DFURVV VWDWHV RI QDWXUH� RU
DPRQJ GLmHUHQW W\SHV RI FRQVXPHUV� DUH LQWHUUHODWHG� WKHQ D GLVWRUWLRQ PD\ DULVH HYHQ LQ WKH KLJK�GHPDQG VWDWH�

��7ZR FRQVWUDLQWV DUH VXSSUHVVHG� D KLJK�GHPDQG UHWDLOHU PXVW SXUFKDVH D SRVLWLYH TXDQWLW\� DQG D ORZ�GHPDQG
UHWDLOHU PXVW SXUFKDVH XQGHU �Z/� )/� UDWKHU WKDQ �Z+ � )+� �WKHVH FRQVWUDLQWV DUH WULYLDOO\ VDWLVnHG��
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L�H�� WKH ORZ�GHPDQG UHWDLOHU ZLOO SXVKHG WR LQGLmHUHQFH EHWZHHQ SXUFKDVLQJ D SRVLWLYH TXDQWLW\

DQG QRW SXUFKDVLQJ� DQG WKH KLJK�GHPDQG UHWDLOHU ZLOO EH SXVKHG WR LQGLmHUHQFH EHWZHHQ FKRRVLQJ

D TXDQWLW\ XQGHU FRQWUDFW �Z+ � )+� DQG FKRRVLQJ D TXDQWLW\ XQGHU FRQWUDFW �Z/� )/�� 7KXV� D

ORZ�GHPDQG UHWDLOHU ZLOO HDUQ ]HUR SURnW ZKLOH D KLJK�GHPDQG UHWDLOHU ZLOO HDUQ SRVLWLYH SURnW���

6XEVWLWXWLQJ WKH n[HG IHHV WKDW VDWLVI\ ��� DQG ��� ZLWK HTXDOLW\ LQWR WKH PD[LPDQG� DQG DV�

VXPLQJ WKH QHZ PD[LPDQG LV FRQFDYH LQ Z/ DQG Z+ � ZH KDYH WKDW WKH RSWLPDO Z+ DQG Z/ VROYH
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V TXDQWLW\� 6LQFH WKH

KLJK�GHPDQG UHWDLOHU
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)LJXUH � GHSLFWV WKH WRWDO RXWOD\ RI WKH UHWDLOHU IRU DQ\ TXDQWLW\ LW PLJKW SXUFKDVH XQGHU WKH

PDQXIDFWXUHU
V SURnW�PD[LPL]LQJ PHQX RI WZR�SDUW WDULmV� 7KH WZR�SDUW WDULm PHDQW IRU WKH ORZ�

GHPDQG UHWDLOHU LV JLYHQ E\ WKH XSZDUG�VORSLQJ OLQH EHJLQQLQJ DW ) e
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VORSH Ze
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RQ WKH YHUWLFDO D[LV� ZLWK VORSH Ze
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 F� 7KH FRVW�PLQLPL]LQJ RXWOD\ IRU DQ\

TXDQWLW\ WKH UHWDLOHU PLJKW SXUFKDVH LV JLYHQ E\ WKH ORZHU HQYHORSH RI WKHVH WZR OLQHV� ZLWK D NLQN�

SRLQW DW aT� ZKLFK LV LPSOLFLWO\ GHnQHG E\ Ze
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/
 FaT� ) e

+
� ,I GHPDQG WXUQV RXW WR EH ORZ� WKH

UHWDLOHU ZLOO FKRRVH Te
/
�Ze

/
� IURP WKLV HQYHORSH DQG SD\ WKH PDQXIDFWXUHU 7 e

/
� 6LQFH ��� LV VDWLVnHG

ZLWK HTXDOLW\� LW IROORZV WKDW WKH UHWDLOHU LQ WKLV FDVH LV LQGLmHUHQW EHWZHHQ SXUFKDVLQJ Te
/
�Ze
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]HUR� HDUQLQJ SURnW {U
/
 �� ,I GHPDQG WXUQV RXW WR EH KLJK� WKH UHWDLOHU ZLOO FKRRVH Te
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�F� IURP

WKLV HQYHORSH DQG SD\ WKH PDQXIDFWXUHU 7 e

+
� 6LQFH ��� LV VDWLVnHG ZLWK HTXDOLW\� LW IROORZV WKDW WKH
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�F� DQG Te
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6LQFH WKH UHWDLOHU ZLOO RQO\ FKRRVH SRLQWV IURP DORQJ WKH ORZHU HQYHORSH RI WKH PHQX RI WZR�SDUW

WDULmV� DV GHSLFWHG LQ )LJXUH � �WKH FRVW�PLQLPL]LQJ RXWOD\�� WKH PDQXIDFWXUHU FRXOG LQVWHDG KDYH

LQGXFHG WKH VDPH SURnW�PD[LPL]LQJ RXWFRPH ZLWK D VLQJOH FRQWUDFW WKDW WUDFHV RXW WKLV FXUYH�
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:LWK WKLV FRQWUDFW� WKH UHWDLOHU IDFHV D SHU�XQLW SULFH RI Ze

/
IRU DOO XQLWV SXUFKDVHG XS WR aT� )RU

LQFUHPHQWDO XQLWV SXUFKDVHG EH\RQG aT� WKH UHWDLOHU SD\V D SHU�XQLW SULFH RI F� ,I GHPDQG LV ORZ� WKH
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UHWDLOHU SXUFKDVHV Te
/
�Ze

/
� DQG SD\V WKH PDQXIDFWXUHU 7 e

/
� ,I GHPDQG LV KLJK� WKH UHWDLOHU SXUFKDVHV

Te
+
�F� DQG SD\V WKH PDQXIDFWXUHU 7 e

+
� 6LQFH WKH TXDQWLWLHV DQG SD\PHQWV DUH WKH VDPH DV LQ WKH

FDVH RI WKH SURnW�PD[LPL]LQJ PHQX RI WZR�SDUW WDULmV� LW IROORZV WKDW HDFK nUP
V SURnW ZLOO DOVR

EH WKH VDPH� 7KLV HVWDEOLVKHV WKDW FRQWUDFWV ZLWK LQFUHPHQWDO�XQLWV GLVFRXQWV FDQ REWDLQ WKH VDPH

RXWFRPH DV FRQWUDFWV ZLWK PHQXV RI WZR�SDUW WDULmV� 6LQFH DQ\ FRQWUDFW ZLWK LQFUHPHQWDO�XQLWV

GLVFRXQWV FDQ EH UHSOLFDWHG ZLWK D PHQX RI WZR�SDUW WDULmV� WKH FRQYHUVH FDQ DOVR EH VKRZQ� 7KXV�

WKH HTXLYDOHQFH EHWZHHQ WKHVH WZR W\SHV RI FRQWUDFWV H[WHQGV WR WKH FDVH RI GHPDQG XQFHUWDLQW\�

$OO�XQLWV GLVFRXQWV

:H QRZ VKRZ WKDW WKHUH H[LVWV D FRQWUDFW ZLWK DOO�XQLWV GLVFRXQWV WKDW LQGXFHV WKH UHWDLOHU WR

FKRRVH WKH VDPH TXDQWLWLHV DV LQ )LJXUH �� EXW \LHOGV VWULFWO\ KLJKHU SURnW WKDQ {�37 � 7KXV� WKH

HTXLYDOHQFH DPRQJ GLmHUHQW W\SHV RI FRQWUDFWV GRHV QRW H[WHQG WR FRQWUDFWV ZLWK DOO�XQLWV GLVFRXQWV�

3URSRVLWLRQ � :KHQ WKH UHWDLOHU KDV SULYDWH LQIRUPDWLRQ DERXW GHPDQG� WKH PDQXIDFWXUHU FDQ

HDUQ KLJKHU SURnW ZLWK D PHQX RI DOO�XQLWV GLVFRXQWV WKDQ ZLWK D PHQX RI WZR�SDUW WDULmV�
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)LJXUH � GHSLFWV WKH UHWDLOHU
V WRWDO FRVW IRU DQ\ TXDQWLW\ LW PLJKW SXUFKDVH XQGHU 7$8 �T�� )RU

DOO XQLWV SXUFKDVHG XS WR Te/�Z
e

/�� WKH UHWDLOHU
V SHU�XQLW SULFH LV S+���� )RU SXUFKDVH TXDQWLWLHV RI
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7R H[SHGLWH WKH SURRI� LW LV XVHIXO WR EHJLQ ZLWK D FRXSOH RI REVHUYDWLRQV� )LUVW� ZH QRWH WKDW�

ZKHQ IDFHG ZLWK FRQWUDFW 7$8 �T�� WKH UHWDLOHU ZLOO QHYHU SXUFKDVH T � Te/�Z
e

/� EHFDXVH DW D SHU�XQLW

SULFH RI S+��� LWV PDUJLQDO UHYHQXH LV HYHU\ZKHUH EHORZ LWV PDUJLQDO FRVW� 6HFRQG� ZH QRWH WKDW

7$8 �T�  7 ,8 �T� DW T  Te/�Z
e

/�� 7KLUG� ZH QRWH WKDW IRU DOO T ! Te/�Z
e

/�� 7
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7KHVH REVHUYDWLRQV LPSO\ WKDW WKH UHWDLOHU ZLOO FKRRVH Te/�Z
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/� DQG SD\ 7
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/ ZKHQ WKH ORZ�GHPDQG

VWDWH RFFXUV� 5HFDOO WKDW Te/�Z
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7KHVH REVHUYDWLRQV DOVR LPSO\ WKDW WKH UHWDLOHU ZLOO FKRRVH Te+�F� DQG SD\ 7
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EHFDXVH 7$8 �T� w 7 ,8 �T� LQ WKH UHOHYDQW UDQJH� $W Te+�F�� WKH KLJK�GHPDQG UHWDLOHU HDUQV SRVLWLYH

SURnW� EXW QRW DV PXFK DV LW ZRXOG KDYH HDUQHG LI WKH PDQXIDFWXUHU KDG RmHUHG WKH FRQWUDFW 7 ,8 �T��

6LQFH WKH PDQXIDFWXUHU HDUQV 7 e

/ b FTe/�Z
e

/� ZKHQ WKH ORZ�GHPDQG VWDWH RFFXUV� DQG 7 e

+ � qb

FTe+�Z
e

+� ZKHQ WKH KLJK�GHPDQG VWDWH RFFXUV� LWV H[SHFWHG SD\Rm XQGHU FRQWUDFW 7
$8 �T� LV

{$8  m�7 e

/ b FTe/�Z
e

/�� � ��b m��7 e

+ � qb FTe+�Z
e

+���

&RPSDULQJ {$8 DQG {�37 � ZH VHH WKDW {$8  {�37 ���bm�q� ZKLFK LPSOLHV WKDW WKH PDQXIDFWXUHU

HDUQV KLJKHU SURnW XQGHU WKH DOO�XQLWV GLVFRXQW FRQWUDFW LQ ����� 4�(�'�

7KH PDQXIDFWXUHU FDQ H[WUDFW D KLJKHU SURnW ZLWK DQ DOO�XQLWV GLVFRXQW FRQWUDFW EHFDXVH VXFK

FRQWUDFWV DUH PRUH HpFLHQW DW LQGXFLQJ WKH UHWDLOHU WR UHYHDO WKH VWDWH RI GHPDQG� 3XW VLPSO\� WKH

oH[LELOLW\ DmRUGHG E\ WKH GLVFRQWLQXRXV RXWOD\ VFKHGXOH PDNHV LW SRVVLEOH IRU WKH PDQXIDFWXUHU WR

��7R VHH WKLV� QRWH WKDW IRU DOO XQLWV EHWZHHQ Te/�Z
e

/� DQG Te+�F�� WKH SHU�XQLW SULFH LQ 7 ,8 �T� LV HLWKHU Ze

/ RU F�

ZKLFK LV OHVV WKDQ WKH SHU�XQLW SULFH RI
Ze
/
Te
/
�Ze
/
��)e

/

Te
/
�Ze
/
�

LQ 7$8 �T�� $QG� IRU DOO XQLWV JUHDWHU WKDQ RU HTXDO WR Te+�F��

WKH SHU�XQLW SULFH LQ 7 ,8 �T�� ZKLFK LV F� LV OHVV WKDQ WKH SHU�XQLW SULFH LQ 7$8 �T�� ZKLFK LV
FTe
+
�F��)e

+
�q

Te
+
�F�

�

��



FKDUJH KLJKHU SULFHV IRU DOO TXDQWLWLHV JUHDWHU WKDQ Te
/
�Ze

/
� ZKLOH VWLOO LQGXFLQJ D UHWDLOHU LQ WKH KLJK�

GHPDQG VWDWH WR SXUFKDVH Te
+
�F�� $V FDQ EH VHHQ IURP )LJXUH �� WKH UHWDLOHU LQ WKH KLJK�GHPDQG

VWDWH FDQQRW UHDFK WKH VDPH LVRSURnW FXUYH WKDW LW GLG LQ )LJXUH � EHFDXVH WKH SURnWDELOLW\ RI

SXUFKDVLQJ DQ\ TXDQWLW\ EHWZHHQ Te
/
�Ze

/
� DQG Te

+
�F�� DQG LQ SDUWLFXODU RI SXUFKDVLQJ Te

+
�Ze

/
�� LV ORZHU

ZKHQ WKH KLJK�GHPDQG UHWDLOHU IDFHV WKH FRQWUDFW 7$8 �T� WKDQ ZKHQ LW IDFHV WKH PDQXIDFWXUHU
V

SURnW�PD[LPL]LQJ PHQX RI WZR�SDUW WDULmV� 7KXV� FKRRVLQJ WR SXUFKDVH XQGHU WKH FRQWUDFW RSWLRQ

PHDQW IRU WKH ORZ�GHPDQG UHWDLOHU_7��T�_LV OHVV SURnWDEOH WKDQ LW ZDV EHIRUH� LPSO\LQJ WKDW WKH

PDQXIDFWXUHU GRHV QRW KDYH WR OHDYH WKH UHWDLOHU DV ODUJH DQ LQIRUPDWLRQDO UHQW LQ WKLV FDVH�

,9 3URnW�PD[LPL]LQJ TXDQWLWLHV ZLWK DOO�XQLWV GLVFRXQWV

0HQXV RI WZR�SDUW WDULmV DUH YLHZHG PRUH IDYRUDEO\ LQ DQWLWUXVW ODZ WKDQ PHQXV RI DOO�XQLWV GLV�

FRXQWV EHFDXVH WKH IRUPHU DUH WKRXJKW WR KDYH HpFLHQF\ MXVWLnFDWLRQV ZKLOH WKH ODWWHU DUH WKRXJKW

RQO\ WR EH H[FOXVLRQDU\� <HW� DV ZH VKRZHG LQ VHFWLRQ ,,� DOO�XQLWV GLVFRXQWV FDQ VROYH WKH GRXEOH�

PDUJLQDOL]DWLRQ SUREOHP� DQG DV ZH VKRZHG LQ VHFWLRQ ,,,� DOO�XQLWV GLVFRXQW FRQWUDFWV PD\ HYHQ

EH WKH SUHIHUUHG FKRLFH RI WKH PDQXIDFWXUHU UHODWLYH WR RWKHU W\SHV RI TXDQWLW\�GLVFRXQW FRQWUDFWV

LQ FHUWDLQ VHWWLQJV� H�J�� LQ D ELODWHUDO�PRQRSRO\ VHWWLQJ ZKHQ WKH UHWDLOHU KDV SULYDWH LQIRUPDWLRQ

DERXW FRQVXPHUV
 GHPDQG� 0RUHRYHU� DOO�XQLWV GLVFRXQWV QHHG QRW ORZHU ZHOIDUH LQ WKHVH VHWWLQJV�

,Q RXU H[DPSOH LQ )LJXUH �� WKH DOO�XQLWV GLVFRXQW FRQWUDFW KXUWV WKH UHWDLOHU �UHODWLYH WR WKH WZR�

SDUW WDULm FRQWUDFW LQ )LJXUH �� EXW GRHV QRW KXUW FRQVXPHUV� VLQFH WKH TXDQWLW\ VROG E\ WKH UHWDLOHU

LQ HDFK VWDWH LV XQFKDQJHG� 7KLV LPSOLHV WKDW� LQ RXU H[DPSOH� WKHUH LV QR HmHFW RQ VRFLDO ZHOIDUH�

,Q WKLV VHFWLRQ� ZH H[WHQG WKH DQDO\VLV WR FRQVLGHU WKH ZHOIDUH HmHFWV RI WKH PDQXIDFWXUHU
V

SURnW�PD[LPL]LQJ DOO�XQLWV GLVFRXQW FRQWUDFW� 2XU PDLQ UHVXOW LV WKDW WKDW WKH GLUHFWLRQ RI FKDQJH

LV DPELJXRXV� 'HSHQGLQJ RQ WKH IXQFWLRQDO IRUP RI GHPDQG� LW LV SRVVLEOH IRU FRQVXPHUV WR EH EHWWHU

RU ZRUVH Rm ZLWK DOO�XQLWV GLVFRXQWV WKDQ ZLWK WZR�SDUW WDULmV RU LQFUHPHQWDO�XQLWV GLVFRXQWV�

/HW �7/�T�� 7+�T�� GHQRWH WKH PHQX RI DOO�XQLWV GLVFRXQW FRQWUDFWV RmHUHG E\ WKH PDQXIDFWXUHU�

ZKHUH 7/ LV PHDQW IRU WKH ORZ�GHPDQG UHWDLOHU DQG 7+ LV PHDQW IRU WKH KLJK�GHPDQG UHWDLOHU� DQG

7/�T�  

�
!�
!�

Z/T LI T � T/

w/Z/T LI T w T/

� 7+�T�  

�!�
!�

Z+T LI T � T+

w+Z+T LI T w T+

�

��



/HW Tee/ �ZL� wL� TL� � DUJPD[T 5/�T� b 7L�T� GHQRWH WKH ORZ�GHPDQG UHWDLOHU
V TXDQWLW\ FKRLFH LI LW

SXUFKDVHV XQGHU FRQWUDFW 7L�T�� DQG GHnQH T
ee

+ �ZL� wL� TL� VLPLODUO\� 7KHQ WKH PDQXIDFWXUHU VROYHV

PD[
Z/�w/�T/�Z+ �w+ �T+

m�7/�T
ee

/ �Z/� w/� T/��b FTee/ �Z/� w/� T/�� ����

� ��b m� �7+�T
ee

+ �Z+ � w+ � T+��b FTee+ �Z+ � w+ � T+�� �

VXEMHFW WR WKH ORZ�GHPDQG UHWDLOHU FKRRVLQJ D SRVLWLYH TXDQWLW\ XQGHU 7/�T��

5/�T
ee

/ �Z/� w/� T/��b 7/�T
ee

/ �Z/� w/� T/�� w �� ����

DQG WKH KLJK�GHPDQG UHWDLOHU FKRRVLQJ WR SXUFKDVH XQGHU 7+�T� UDWKHU WKDQ 7/�T��
��

5+�T
ee

+ �Z+ � w+ � T+��b 7+�T
ee

+ �Z+ � w+ � T+�� w 5+�T
ee

+ �Z/� w/� T/��b 7/�T
ee

+ �Z/� w/� T/��� ����

7KH VROXWLRQ WR WKH PDQXIDFWXUHU
V SUREOHP LV QRW DV VWUDLJKWIRUZDUG KHUH DV LW LV LQ WKH FDVH

RI WZR�SDUW WDULmV EHFDXVH� ZLWK DOO�XQLWV GLVFRXQWV� WKHUH DUH QR n[HG IHHV WR HTXDWH WKH WZR VLGHV

RI ���� DQG ����� DQG KHQFH VHHPLQJO\ QR ZD\ WR H[WUDFW WKH PD[LPXP SRVVLEOH VXUSOXV IURP WKH

UHWDLOHU LQ HDFK GHPDQG VWDWH� 1HYHUWKHOHVV� DV ZH QRZ VKRZ� HYHQ ZLWKRXW n[HG IHHV� LW LV SRVVLEOH

IRU WKH PDQXIDFWXUHU WR FKRRVH WKH WHUPV RI LWV FRQWUDFWV WR VDWLVI\ ���� DQG ���� ZLWK HTXDOLW\�

/HPPD � /HW �Zee

/ � wee/ � Tee/ �� �Z
ee

+ � wee+ � Tee+ � EH D VROXWLRQ WR WKH PDQXIDFWXUHU
V SUREOHP� 7KHQ LW

PXVW EH WKDW ���� DQG ���� DUH VDWLVnHG ZLWK HTXDOLW\ DW �Zee

/ � wee/ � Tee/ �� �Z
ee

+ � wee+ � Tee+ �� 7KH ORZ�

GHPDQG UHWDLOHU HDUQV ]HUR SURnW DQG WKH KLJK�GHPDQG UHWDLOHU LV LQGLmHUHQW EHWZHHQ SXUFKDVLQJ

Tee+ �Z
ee

+ � wee+ � Tee+ � XQGHU FRQWUDFW 7+�T� DQG SXUFKDVLQJ Tee+ �Z
ee

/ � wee/ � Tee/ � XQGHU FRQWUDFW 7/�T��

5/�T
ee

/ �Z
ee

/ � wee/ � Tee/ ��b 7/�T
ee

/ �Z
ee

/ � wee/ � Tee/ ��  ��

5+�T
ee

+ �Z
ee

+ � wee+ � Tee+ ��b 7+�T
ee

+ �Z
ee

+ � wee+ � Tee+ ��  5+�T
ee

+ �Z
ee

/ � wee/ � Tee/ ��b 7/�T
ee

+ �Z
ee

/ � wee/ � Tee/ ���

3URRI� 6HH WKH DSSHQGL[�

:H FDQ XQGHUVWDQG /HPPD � DV IROORZV� 7KH PDQXIDFWXUHU FDQ LQGXFH D UHWDLOHU LQ WKH ORZ�

GHPDQG VWDWH WR SXUFKDVH ]HUR RU DW OHDVW T/ E\ FKRRVLQJ Z/ VXpFLHQWO\ KLJK� $QG� IRU D nQLWH

��:H VXSSUHVV WKH RWKHU FRQVWUDLQWV� $V LQ VHFWLRQ ,,,� WKH KLJK�GHPDQG UHWDLOHU
V SDUWLFLSDWLRQ LV DVVXUHG JLYHQ
����� DQG WKH FRQVWUDLQW WKDW WKH ORZ�GHPDQG UHWDLOHU SXUFKDVH XQGHU 7/�T� UDWKHU WKDQ 7+�T� LV WULYLDOO\ VDWLVnHG�

��



Z/� WKH PDQXIDFWXUHU FDQ LQGXFH WKH UHWDLOHU WR SXUFKDVH DW PRVW T/ E\ FKRRVLQJ w/ VXpFLHQWO\

KLJK� ,W IROORZV WKDW WKH PDQXIDFWXUHU FDQ LQGXFH WKH ORZ�GHPDQG UHWDLOHU WR SXUFKDVH H[DFWO\

T/ DQG H[WUDFW DOO VXUSOXV E\ FKRRVLQJ w/Z/ DSSURSULDWHO\� )RU H[DPSOH� WKH PDQXIDFWXUHU FDQ

H[WUDFW DOO VXUSOXV DQG LQGXFH WKH ORZ�GHPDQG UHWDLOHU WR SXUFKDVH Tee/ �Z/� w/� T/�  T/ E\ FKRRVLQJ

Z/ w S+��� DQG w/Z/  
5/�T/�
T
/

 S/�T/�� 7KH H[WUDFWLRQ RI VXUSOXV IURP D UHWDLOHU LQ WKH KLJK�

GHPDQG VWDWH FDQ EH DFKLHYHG VLPLODUO\� H[FHSW WKDW LQVWHDG RI FKRRVLQJ w+Z+ WR H[WUDFW DOO RI

WKH KLJK�GHPDQG UHWDLOHU
V VXUSOXV� WKH PDQXIDFWXUHU FKRRVHV w+Z+ WR PDNH WKH UHWDLOHU LQGLmHUHQW

EHWZHHQ SXUFKDVLQJ Tee+ �Z+ � w+ � T+�  T+ XQGHU 7+�T� DQG SXUFKDVLQJ T
ee

+ �Z/� w/� T/� XQGHU 7/�T��

7KH IROORZLQJ OHPPD VKRZV WKDW WKH PDQXIDFWXUHU PXVW FKRRVH LWV FRQWUDFW WHUPV LQ WKLV ZD\�

/HPPD � /HW �Zee

/ � wee/ � Tee/ �� �Z
ee

+ � wee+ � Tee+ � EH D VROXWLRQ WR WKH PDQXIDFWXUHU
V SUREOHP� 7KHQ LW

PXVW EH WKDW Zee

/ w S/���� w
ee

/ Zee

/  S/�T
ee

/ �� T
ee

/ �Z
ee

/ � wee/ � T
ee

/ �  Tee/ DQG Tee+ �Z
ee

+ � wee+ � Tee+ �  Tee+ �

3URRI� 6HH WKH DSSHQGL[�

/HPPD � LPSOLHV WKDW DW WKH RSWLPXP WKH PDQXIDFWXUHU PXVW FKRRVH LWV FRQWUDFW WHUPV WR

LQGXFH WKH UHWDLOHU WR SXUFKDVH DW WKH TXDQWLW\ WKUHVKKROG WKDW FRUUHVSRQGV WR HDFK GHPDQG VWDWH�

6LQFH ZH NQRZ WKDW IRU DQ\ T/ WKH PDQXIDFWXUHU FDQ FKRRVH Z/ w S/��� DQG w/Z/  S/�T/� WR

LQGXFH Tee/ �Z/� w/� T/�  T/ DQG VDWLVI\ ���� ZLWK HTXDOLW\� DQG VLQFH ZH NQRZ WKDW IRU DQ\ T+ WKH

PDQXIDFWXUHU FDQ FKRRVH Z+ DQG w+Z+ WR LQGXFH Tee+ �Z+ � w+ � T+�  T+ DQG VDWLVI\ ���� ZLWK

HTXDOLW\��� ZH FDQ XVH /HPPDV � DQG � WR UHZULWH WKH PDQXIDFWXUHU
V SUREOHP LQ ����^���� DV

PD[
Z/�w/�T/�T+

m�5/�T/�b FT/�b ��b m� �5+�T
ee

+ �Z/� w/� T/��b 7/�T
ee

+ �Z/� w/� T/���

� ��b m� �5+�T+�b FT+� � ����

VXFK WKDW

Z/ w S/���� w/Z/  S/�T/�� ����

,W IROORZV WKDW WKH SURnW�PD[LPL]LQJ T+ VROYHV PD[T��bm� �5+�T�b FT�� LPSO\LQJ WKDW� IRU m� ��

WKHUH LV QR GLVWRUWLRQ LQ WKH TXDQWLW\ SXUFKDVHG E\ D UHWDLOHU LQ WKH KLJK�GHPDQG VWDWH�

��)RU H[DPSOH� WKH PDQXIDFWXUHU FDQ FKRRVH Z+ VXFK WKDW 5+�T
e

+�Z+�� b Z+T
e

+�Z+� � 5+�T
ee

+ �Z/� w/� T/�� b
7/�T

ee

+ �Z/� w/� T/��� DQG w+Z+ VXFK WKDW w+Z+T+  5+�T+�b �5+�T
ee

+ �Z/� w/� T/��b 7/�T
ee

+ �Z/� w/� T/����
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3URSRVLWLRQ � /HW �Zee

/ � wee/ � Tee/ �� �Z
ee

+ � wee+ � Tee+ � EH D VROXWLRQ WR WKH PDQXIDFWXUHU
V SUREOHP�

7KHQ LW PXVW EH WKDW D UHWDLOHU LQ WKH KLJK�GHPDQG VWDWH ZLOO FKRRVH Tee+ �Z
ee

+ � wee+ � Tee+ �  Te+�F��

3URRI� 6HH WKH DSSHQGL[�

3URSRVLWLRQ � HVWDEOLVKHV WKDW D UHWDLOHU LQ WKH KLJK�GHPDQG VWDWH ZLOO FKRRVH WKH LQWHJUDWHG

TXDQWLW\� ZKLFK LV WKH VDPH TXDQWLW\ WKDW D KLJK�GHPDQG UHWDLOHU ZRXOG FKRRVH XQGHU WKH PDQX�

IDFWXUHU
V SURnW�PD[LPL]LQJ PHQX RI WZR�SDUW WDULmV� 7KXV� WKH ZHOIDUH FRPSDULVRQ EHWZHHQ WKH

SURnW�PD[LPL]LQJ PHQX RI WZR�SDUW WDULmV DQG WKH SURnW�PD[LPL]LQJ PHQX RI DOO�XQLWV GLVFRXQWV

ZLOO GHSHQG VROHO\ RQ WKH UHODWLRQ EHWZHHQ WKH TXDQWLWLHV SXUFKDVHG E\ WKH ORZ�GHPDQG UHWDLOHU

LQ WKH WZR FDVHV� )URP WKH PDQXIDFWXUHU
V SUREOHP LQ ����^����� ZH VHH WKDW� LQ WKH FDVH RI WKH

SURnW�PD[LPL]LQJ PHQX RI DOO�XQLWV GLVFRXQWV� WKH PDQXIDFWXUHU ZLOO ZDQW WR GLVWRUW GRZQZDUG WKH

TXDQWLW\ SXUFKDVHG E\ D UHWDLOHU LQ WKH ORZ�GHPDQG VWDWH� 7KHUH DUH WZR VXEFDVHV WR FRQVLGHU�

3URSRVLWLRQ � /HW �Zee

/ � wee/ � Tee/ �� �Z
ee

+ � wee+ � Tee+ � EH D VROXWLRQ WR WKH PDQXIDFWXUHU
V SUREOHP�

7KHQ LW PXVW EH WKDW LI Te+�w
ee

/ Zee

/ � ! Tee/ � WKHQ Tee/ �Z
ee

/ � wee/ � Tee/ � VROYHV

m�
#5/�T�

#T
b F� � ��b m�

#S/�T�

#T
Te+�S/�T��  �� ����

DQG LI Te+�w
ee

/ Zee

/ � � Tee/ � WKHQ Tee/ �Z
ee

/ � wee/ � Tee/ � VROYHV

m�
#5/�T�

#T
b F� � ��b m��

#5/�T�

#T
b

#5+�T�

#T
�  �� ����

3URRI� 6HH WKH DSSHQGL[�

3URSRVLWLRQ � FKDUDFWHUL]HV WKH PDQXIDFWXUHU
V FKRLFH RI Tee/ � DQG KHQFH WKH UHWDLOHU
V LQGXFHG

FKRLFH Tee/ �Z
ee

/ � wee/ � Tee/ �� IRU WKH WZR VXEFDVHV WKDW DULVH GHSHQGLQJ RQ ZKHWKHU RU QRW D UHWDLOHU

LQ WKH KLJK�GHPDQG VWDWH ZRXOG EH FRQVWUDLQHG E\ Tee/ LI LW SXUFKDVHG XQGHU FRQWUDFW 7/�T�� $V

WKH OLQHDU�GHPDQG H[DPSOHV EHORZ PDNH FOHDU� WKLV ZLOO GHSHQG RQ H[RJHQRXV SDUDPHWHUV WKDW GH�

WHUPLQH WKH JDS EHWZHHQ FRQVXPHUV
 LQYHUVH GHPDQGV LQ WKH ORZ DQG KLJK GHPDQG VWDWHV� ,I WKH

KLJK�GHPDQG UHWDLOHU ZRXOG EH XQFRQVWUDLQHG E\ Tee/ � WKHQ T
ee

/ PXVW VROYH ����� ,I WKH KLJK�GHPDQG

UHWDLOHU ZRXOG EH FRQVWUDLQHG E\ Tee/ � WKHQ Tee/ PXVW VROYH ����� ,Q ERWK FDVHV� ZH VHH WKDW Tee/ � DQG

��



KHQFH Tee/ �Z
ee

/ � wee/ � Tee/ �� ZLOO EH OHVV WKDQ Te�F�� WKH LQWHJUDWHG TXDQWLW\ LQ WKH ORZ�GHPDQG VWDWH�

7KH ZHOIDUH HmHFWV RI DOO�XQLWV GLVFRXQWV

7R GHWHUPLQH ZKHWKHU ZHOIDUH LV KLJKHU ZLWK DOO�XQLWV GLVFRXQWV RU ZLWK WZR�SDUW WDULmV� ZH FRPSDUH

WKH ORZ�GHPDQG UHWDLOHU
V TXDQWLW\ FKRLFH DV FKDUDFWHUL]HG LQ 3URSRVLWLRQ � ZLWK LWV TXDQWLW\ FKRLFH

XQGHU WKH SURnW�PD[LPL]LQJ PHQX RI WZR�SDUW WDULmV� Te/�Z
e

/�� ZKHUH Z
e

/ LV FKDUDFWHUL]HG LQ �����

6XEFDVH �� Te+�w
ee

/ Zee

/ � ! Tee/

,I ZH HYDOXDWH WKH OHIW�KDQG VLGHV RI ���� DQG ���� DW Te/�Z
e

/� DQG Ze

/ UHVSHFWLYHO\� VXEWUDFW ����

IURP ����� DQG XVH WKH IDFW WKDW UHWDLOHU RSWLPDOLW\ LPSOLHV Ze

/  
#5/�T

e

/
�Ze

/
��

#T
� VR WKDW

#Te/�Z
e

/�

#Ze

/

 
�

#�5/�T
e

/
�Ze

/
��

#T�

� ����

WKHQ WKH OHIW�KDQG VLGH RI ���� FDQ EH ZULWWHQ DV

b ��b m� �Te+�Z
e

/�b Te/�Z
e

/��
#�5/�T

e

/�Z
e

/��

#T�
� ��b m�

#S/�T
e

/�Z
e

/��

#T
Te+�S/�T

e

/�Z
e

/���� ����

,W IROORZV WKDW LI Te+�w
ee

/ Zee

/ � ! Tee/ � VR WKDW WKH FRQGLWLRQ LQ ���� DSSOLHV� DQG LI WKH OHIW�KDQG VLGH

RI ���� LV GHFUHDVLQJ LQ T� WKHQ Tee/ �Z
ee

/ � wee/ � Tee/ � ! Te/�Z
e

/� LI DQG RQO\ LI ���� LV SRVLWLYH�

6XEFDVH �� Te+�w
ee

/ Zee

/ � � Tee/

,I ZH HYDOXDWH WKH OHIW�KDQG VLGHV RI ���� DQG ���� DW Te/�Z
e

/� DQG Ze

/ UHVSHFWLYHO\� VXEWUDFW ����

IURP ����� DQG XVH ����� DQG WKH IDFW WKDW UHWDLOHU RSWLPDOLW\ LPSOLHV

#5/�T
e

/�Z
e

/��

#T
 

#5+�T
e

+�Z
e

/��

#T
�

WKHQ WKH OHIW�KDQG VLGH RI ���� FDQ EH ZULWWHQ DV

��b m�

= Te
+
�Ze

/
�

Te
/
�Ze

/
�

�
#�5+�T�

#T�
b
#�5/�T

e

/�Z
e

/��

#T�

�
GT� ����

,W IROORZV WKDW LI Te+�w
ee

/ Z
ee

/ � � Tee/ � VR WKDW WKH FRQGLWLRQ LQ ���� DSSOLHV� DQG LI WKH OHIW�KDQG VLGH
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/LQHDU 'HPDQGV

:LWK OLQHDU GHPDQGV� WKH OHIW�KDQG VLGHV RI ���� DQG ���� DUH GHFUHDVLQJ LQ T� LPSO\LQJ WKDW WKH

VLJQV RI ���� DQG ���� VXpFH WR GHWHUPLQH ZKHWKHU WKH ORZ�GHPDQG UHWDLOHU
V TXDQWLW\ FKRLFH XQGHU

WKH SURnW�PD[LPL]LQJ PHQX RI DOO�XQLWV GLVFRXQWV LV JUHDWHU WKDQ� OHVV WKDQ� RU HTXDO WR WKH ORZ�

GHPDQG UHWDLOHU
V TXDQWLW\ FKRLFH XQGHU WKH SURnW�PD[LPL]LQJ PHQX RI WZR�SDUW WDULmV� 6LQFH WKH

KLJK�GHPDQG UHWDLOHU
V TXDQWLW\ FKRLFH LV WKH VDPH IRU ERWK� ZH KDYH WKH IROORZLQJ SURSRVLWLRQ�

3URSRVLWLRQ � 6XSSRVH FRQVXPHU GHPDQGV DUH OLQHDU DQG m � �� 7KHQ� LI Te+�w
ee

/ Z
ee

/ � ! Tee/ �
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$V ZH QRZ VKRZ� FRQVXPHU ZHOIDUH FDQ EH KLJKHU� WKH VDPH� RU ORZHU ZLWK DOO�XQLWV GLVFRXQWV

GHSHQGLQJ RQ WKH IXQFWLRQDO IRUP RI GHPDQG� 7KLV FDQ EH PRVW HDVLO\ VHHQ ZKHQ FRQVXPHUV
 GH�

PDQG LQ WKH KLJK DQG ORZ GHPDQG VWDWHV DUH VXpFLHQWO\ FORVH WKDW Te+�w
ee

/ Zee

/ � � Tee/ � ,Q WKLV FDVH�

���� LPSOLHV WKDW FRQVXPHU ZHOIDUH LV KLJKHU �ORZHU� LI DQG RQO\ LI WKH VORSH RI WKH PDUJLQDO�UHYHQXH

FXUYH LQ WKH KLJK�GHPDQG VWDWH LV ODUJHU �VPDOOHU� WKDQ WKH VORSH RI WKH PDUJLQDO�UHYHQXH FXUYH LQ

WKH ORZ�GHPDQG VWDWH� 7KH WKUHH SRVVLEOH RXWFRPHV DUH LOOXVWUDWHG EHORZ LQ )LJXUHV �� �� DQG ���

([DPSOH LQ ZKLFK ZHOIDUH LV KLJKHU ZLWK DOO�XQLWV GLVFRXQWV

6XSSRVH WKH LQYHUVH GHPDQGV DUH JLYHQ E\ SL�T�  Db T
tL
� ZKHUH L � I+�/J DQG t+ ! t/� VR WKDW�

ZKHQ SORWWHG �VHH )LJXUH ��� WKH LQYHUVH GHPDQG LV HYHU\ZKHUH oDWWHU LQ WKH KLJK�GHPDQG VWDWH�

6LQFH WKLV LPSOLHV WKDW WKH FRUUHVSRQGLQJ PDUJLQDO�UHYHQXH FXUYH LV HYHU\ZKHUH oDWWHU LQ WKH KLJK�

GHPDQG VWDWH� LW IROORZV LPPHGLDWHO\ IURP ���� WKDW� ZKHQ Te+�w
ee

/ Zee

/ � � Tee/ � FRQVXPHU SULFHV DUH
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F igu re 8  :  W e lfare  is  h ig her  w ith
              a ll -u n its  d isco u nts

pi(q)  =  a  –  q  
θi

p i(q ) =  aθi  –  q

F ig ure 9 : W e lfare  is the  sam e o r
h ig her w ith  a ll -u n its  d isco u nts

pH (q) pH (q)

pL (q) pL (q)

ORZHU DQG VRFLDO ZHOIDUH LV KLJKHU ZLWK DOO�XQLWV GLVFRXQWV WKDQ ZLWK WZR�SDUW WDULmV� $V ZH VKRZ

LQ WKH DSSHQGL[� D VLPLODU FRQFOXVLRQ DOVR KROGV ZKHQ ���� DSSOLHV� L�H�� ZKHQ Te+�w
ee

/ Zee

/ � ! Tee/ �

7KLV FDVH PLJKW DULVH� IRU H[DPSOH� LI WKH GLmHUHQFHV LQ WKH KLJK DQG ORZ�GHPDQG VWDWHV FRUUH�

VSRQG WR GLmHUHQFHV LQ WKH SRSXODWLRQ VL]H RI D PDUNHW ZLWK QR FKDQJH LQ WKH HODVWLFLW\ RI GHPDQG�

)RU H[DPSOH� VXSSRVH WKH PDQXIDFWXUHU VHOOV D SURGXFW LQ D ORFDOH WKDW GHSHQGV RQ WRXULVP� ZKLFK

LQ WXUQ GHSHQGV RQ WKH ZHDWKHU �WRXULVP LV KLJKHU ZKHQ WKH ZHDWKHU LV JRRG DQG ORZHU ZKHQ WKH

ZHDWKHU LV EDG�� 7KHQ RQH FDQ WKLQN RI WKH KLJK�GHPDQG VWDWH DV FRUUHVSRQGLQJ WR DQ LQFUHDVH LQ

WKH SRSXODWLRQ VL]H RI D PDUNHW UHODWLYH WR WKH ORZ�GHPDQG VWDWH ZLWK QR FKDQJH LQ WKH XQGHUO\LQJ

GLVWULEXWLRQ RI FRQVXPHU SUHIHUHQFHV� $W WKH FKRNH SULFH� WKH TXDQWLW\ GHPDQGHG LQ HLWKHU VWDWH LV

]HUR� EXW IRU DQ\ SULFH ZLWK SRVLWLYH GHPDQG� WKH KLJK�GHPDQG TXDQWLW\ LV D PXOWLSOH RI WKH ORZ�

GHPDQG TXDQWLW\ UHoHFWLQJ LWV ODUJHU SRSXODWLRQ VL]H� ,W LV SODXVLEOH WKDW DW WKH WLPH RI FRQWUDFWLQJ�

WKH PDQXIDFWXUHU PD\ QRW NQRZ ZKHWKHU WKH ZHDWKHU ZLOO EH JRRG RU EDG� DQG VR LW PXVW RmHU D

PHQX RI RSWLRQV WR WKH UHWDLOHU WR LQGXFH VHOI�VHOHFWLRQ� 2XU nQGLQJV LPSO\ WKDW DQWLWUXVW DXWKRULWLHV

ZRXOG EH ZURQJ WR IRUELG DOO�XQLWV GLVFRXQWV LQ WKLV FDVH EHFDXVH� LQ DGGLWLRQ WR WKH PDQXIDFWXUHU
V

SURnW EHLQJ KLJKHU ZLWK DOO�XQLWV GLVFRXQWV� FRQVXPHU VXUSOXV DQG VRFLDO ZHOIDUH ZLOO DOVR EH KLJKHU�

��



([DPSOH LQ ZKLFK ZHOIDUH LV WKH VDPH RU KLJKHU ZLWK DOO�XQLWV GLVFRXQWV

6XSSRVH WKH LQYHUVH GHPDQGV DUH JLYHQ E\ SL�T�  DtL b T� ZKHUH L � I+�/J DQG t+ ! t/� :KHQ

SORWWHG �VHH )LJXUH ��� ZH VHH WKDW WKH LQYHUVH GHPDQGV LQ WKH WZR VWDWHV RI QDWXUH DUH SDUDOOHO�

6LQFH WKLV LPSOLHV WKDW WKH FRUUHVSRQGLQJ PDUJLQDO�UHYHQXH FXUYHV ZLOO DOVR EH SDUDOOHO� LW IROORZV

LPPHGLDWHO\ IURP ���� WKDW� ZKHQ Te+�w
ee

/ Zee

/ � � Tee/ � FRQVXPHU SULFHV DQG VRFLDO ZHOIDUH ZLOO EH

XQFKDQJHG ZLWK DOO�XQLWV GLVFRXQWV� +RZHYHU� DV ZH VKRZ LQ WKH DSSHQGL[� LI WKH GLmHUHQFHV EHWZHHQ

GHPDQG VWDWHV DUH VXpFLHQWO\ ODUJH WKDW Te+�w
ee

/ Zee

/ � ! Tee/ � WKHQ FRQVXPHU SULFHV ZLOO DOZD\V EH

ORZHU DQG VRFLDO ZHOIDUH ZLOO DOZD\V EH KLJKHU ZLWK DOO�XQLWV GLVFRXQWV WKDQ ZLWK WZR�SDUW WDULmV�

7KLV FDVH PLJKW DULVH� IRU H[DPSOH� LI ERWK WKH PDUNHW VL]H DQG FRQVXPHUV
 ZLOOLQJQHVV�WR�SD\

DUH DmHFWHG E\ WKH VWDWH RI QDWXUH� )RU H[DPSOH� ZLWK FROG GULQNV DQG LFH FUHDP� FRQVXPHUV PD\

EH ZLOOLQJ WR FRQVXPH PRUH DQG SD\ D KLJKHU SULFH ZKHQ WKH ZHDWKHU LV ZDUP WKDQ ZKHQ LW LV FROG�

2XU nQGLQJV LPSO\ WKDW DQWLWUXVW DXWKRULWLHV ZRXOG EH ZURQJ WR IRUELG DOO�XQLWV GLVFRXQWV LQ WKLV

FDVH EHFDXVH WKHQ FRQVXPHU VXUSOXV DQG VRFLDO ZHOIDUH ZRXOG HLWKHU EH XQDmHFWHG RU ZRXOG GHFUHDVH�

([DPSOH LQ ZKLFK ZHOIDUH LV ORZHU ZLWK DOO�XQLWV GLVFRXQWV

6XSSRVH WKH LQYHUVH GHPDQGV DUH JLYHQ E\ SL�T�  tL�D b TL�� ZKHUH L � I+�/J DQG t+ ! t/� VR

WKDW� ZKHQ SORWWHG �VHH )LJXUH ���� WKH LQYHUVH GHPDQG LV HYHU\ZKHUH VWHHSHU LQ WKH KLJK�GHPDQG

VWDWH� 6LQFH WKLV LPSOLHV WKDW WKH FRUUHVSRQGLQJ PDUJLQDO�UHYHQXH FXUYH LV HYHU\ZKHUH VWHHSHU LQ

WKH KLJK�GHPDQG VWDWH� LW IROORZV LPPHGLDWHO\ IURP ���� WKDW� ZKHQ Te+�w
ee

/ Zee

/ � � Tee/ � FRQVXPHU

SULFHV DUH KLJKHU DQG VRFLDO ZHOIDUH LV ORZHU ZLWK DOO�XQLWV GLVFRXQWV WKDQ ZLWK WZR�SDUW WDULmV� $V

ZH VKRZ LQ WKH DSSHQGL[� D VLPLODU FRQFOXVLRQ KROGV ZKHQ ���� DSSOLHV� L�H�� ZKHQ Te+�w
ee

/ Zee

/ � ! Tee/ �

7KLV FDVH PLJKW DULVH� IRU H[DPSOH� LI WKH GLmHUHQFHV LQ WKH KLJK DQG ORZ�GHPDQG VWDWHV FRUUH�

VSRQG WR GLmHUHQFHV LQ FRQVXPHUV
 LQFRPHV� )RU H[DPSOH� VXSSRVH WKH PDQXIDFWXUHU VHOOV D SURGXFW

IRU ZKLFK GHPDQG GHSHQGV SULPDULO\ RQ FRQVXPHUV
 GLVFUHWLRQDU\ LQFRPH� ,Q JRRG WLPHV� FRQ�

VXPHUV ZLOO KDYH PRUH WR VSHQG� ZKLOH LQ UHFHVVLRQDU\ WLPHV� FRQVXPHUV ZLOO KDYH OHVV WR VSHQG�

7KXV� ZKHQ WKH SURGXFW
V SULFH LV ]HUR� GHPDQG LV WKH VDPH LQ WKH WZR VWDWHV RI QDWXUH� EXW DV WKH

SURGXFW
V SULFH LQFUHDVHV� GHPDQG LV HYHU\ZKHUH KLJKHU LQ WKH VWDWH RI WKH ZRUOG ZKHUH FRQVXPHUV LQ

DJJUHJDWH KDYH KLJKHU LQFRPHV� ,Q WKLV FDVH� LW LV SODXVLEOH WKDW DW WKH WLPH RI FRQWUDFWLQJ� WKH PDQX�

��
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F ig ure  10  :  W e lfa re  is  lo w er  w ith  a ll -u n its  d isco u nts

IDFWXUHU PD\ QRW NQRZ ZKLFK VWDWH RI WKH ZRUOG ZLOO RFFXU� 2XU nQGLQJV LPSO\ WKDW� LQ WKLV LQVWDQFH�

DOO�XQLWV GLVFRXQWV ZLOO OHDG WR ORZHU FRQVXPHU VXUSOXV DQG VRFLDO ZHOIDUH UHODWLYH WR WZR�SDUW WDULmV�

7KXV� ZLWK WKHVH WKUHH H[DPSOHV� ZH KDYH VKRZQ WKDW VRFLDO ZHOIDUH FDQ EH KLJKHU� WKH VDPH�

RU ORZHU ZLWK DOO�XQLWV GLVFRXQWV FRPSDUHG WR D EHQFKPDUN RI WZR�SDUW WDULmV� ,I GHPDQG LV OLQHDU�

DQG WKH GHPDQG FXUYHV LQ WKH GLmHUHQW VWDWHV RI QDWXUH KDYH D FRPPRQ YHUWLFDO LQWHUFHSW� RU DUH

YHUWLFDO WUDQVODWLRQV RI HDFK RWKHU �L�H� SDUDOOHO VKLIWV�� WKHQ ZH KDYH VKRZQ WKDW DOO�XQLWV GLVFRXQWV

OHDG WR WKH VDPH RU ORZHU FRQVXPHU SULFHV DQG DUH ZHOIDUH LPSURYLQJ� ,Q FRQWUDVW� LI GHPDQG LV

OLQHDU� DQG WKH GHPDQG FXUYHV LQ WKH GLmHUHQW VWDWHV RI QDWXUH KDYH D FRPPRQ KRUL]RQWDO LQWHUFHSW�

WKHQ ZH KDYH VKRZQ WKDW DOO�XQLWV GLVFRXQWV OHDG WR KLJKHU FRQVXPHU SULFHV DQG GHFUHDVH ZHOIDUH�

9 &RQFOXVLRQ

$ GLVFXVVLRQ RI WKH FRPSHWLWLYH HmHFWV RI DOO�XQLWV GLVFRXQWV KDV XQWLO QRZ EHHQ OHIW WR SROLF\PDNHUV

DQG OHJDO VFKRODUV� ZKR LQYDULDEO\ FRQFOXGH WKDW WKH GLVFRXQWV DUH H[FOXVLRQDU\� 2Q WKH RQH KDQG�

LW LV QRW VXUSULVLQJ WKDW DOO�XQLWV GLVFRXQWV DUH YLHZHG ZLWK VXVSLFLRQ EHFDXVH LW VHHPV RGG WKDW D

PDQXIDFWXUHU ZRXOG HYHU ZDQW WR FKDUJH OHVV IRU D ODUJHU RUGHU LI LWV LQWHQWLRQ LV EHQLJQ� 2Q WKH

RWKHU KDQG� SROLF\PDNHUV DQG OHJDO VFKRODUV KDYH RYHUORRNHG SODXVLEOH HpFLHQF\ UDWLRQDOHV�

��



,Q WKLV SDSHU� ZH KDYH RmHUHG DQ HpFLHQF\ UDWLRQDOH IRU WKH XVH RI DOO�XQLWV GLVFRXQWV LQ UHWDLO

FRQWUDFWV� ,Q SDUWLFXODU� ZH VKRZHG LQ D ELODWHUDO PRQRSRO\ VHWWLQJ WKDW DOO�XQLWV GLVFRXQWV FDQ

DULVH LQ WKH DEVHQFH RI DQ\ H[FOXVLRQDU\ PRWLYH� :H FRPSDUHG DQG FRQWUDVWHG DOO�XQLWV GLVFRXQWV

WR RWKHU TXDQWLW\�GLVFRXQW VFKHPHV� VXFK DV WZR�SDUW WDULmV DQG LQFUHPHQWDO�XQLWV GLVFRXQWV� DQG

VKRZHG WKDW� ZKHQ GHPDQG LV GHWHUPLQLVWLF� DOO�XQLWV GLVFRXQWV DUH HTXDOO\ DGHSW DW VROYLQJ WKH

GRXEOH PDUJLQDOL]DWLRQ SUREOHP WKDW DULVHV ZLWK OLQHDU SULFLQJ ZKHQ UHWDLOHUV KDYH PDUNHW SRZHU�

$QG� ZKHQ UHWDLOHUV KDYH SULYDWH LQIRUPDWLRQ DERXW GHPDQG� ZH VKRZHG WKDW DOO�XQLWV GLVFRXQWV

FDQ \LHOG VWULFWO\ KLJKHU SURnW IRU WKH PDQXIDFWXUHU �ORZHU SURnW IRU WKH UHWDLOHU� WKDQ WKH SURnW�

PD[LPL]LQJ PHQX RI WZR�SDUW WDULmV RU LQFUHPHQWDO�XQLWV GLVFRXQW� &RPSDUHG WR OLQHDU SULFLQJ�

DOO�XQLWV GLVFRXQWV DUH ZHOIDUH LPSURYLQJ� &RPSDUHG WR D EHQFKPDUN RI WZR�SDUW WDULmV� WKHUH H[LVW

HQYLURQPHQWV LQ ZKLFK DOO�XQLWV GLVFRXQWV FDQ OHDG WR KLJKHU RU ORZHU FRQVXPHU SULFHV LQ HTXLOLEULXP�

2XU UHVXOWV VXJJHVW WKDW LW PLJKW EH SRVVLEOH WR GHWHUPLQH ZKHQ DOO�XQLWV GLVFRXQWV DUH OLNHO\

WR EH ZHOIDUH LPSURYLQJ DQG ZKHQ QRW� ,Q WKH FRQWH[W RI RXU ELODWHUDO PRQRSRO\ VHWWLQJ� ZH nQG

WKDW ZLWK OLQHDU GHPDQGV WKH IRUPHU FDVH LV PRUH OLNHO\ ZKHQ WKH XQFHUWDLQW\ DERXW GHPDQG LV RYHU

SRSXODWLRQ VL]H �WRXULVP�� RU ZKHQ RQH GHPDQG VWDWH LV D YHUWLFDO WUDQVODWLRQ RI DQRWKHU� ZKLOH WKH

ODWWHU FDVH LV PRUH OLNHO\ ZKHQ WKH XQFHUWDLQW\ DSSOLHV WR DJJUHJDWH FRQVXPHUV
 LQFRPHV�

7KHVH UHVXOWV VXJJHVW WKDW D PRUH FDXWLRXV DSSURDFK VKRXOG EH WDNHQ LQ DQWLWUXVW HQIRUFHPHQW

DJDLQVW DOO�XQLWV GLVFRXQWV� 7KH ELDV WKDW FXUUHQWO\ H[LVWV DJDLQVW DOO�XQLWV GLVFRXQWV DSSHDUV WR EH

XQMXVWLnHG� ,Q WKH DEVHQFH RI WUDGLWLRQDO SHUFXUVRUV RI SRWHQWLDO PDUNHW IRUHFORVXUH� VXFK DV WKH

PDQXIDFWXUHU HQJDJLQJ LQ SUHGDWRU\ SULFLQJ E\ SULFLQJ DOO�XQLWV EHORZ PDUJLQDO FRVW �0DU[ DQG

6KDmHU� ������ RU ODUJH n[HG FRVWV WKDW JLYH ULVH WR VLJQLnFDQW HFRQRPLHV RI VFDOH �5DVPXVHQ HW� DO�

����� DQG 6HJDO DQG :KLQVWRQ� ������ RU WKH H[LVWHQFH RI ORQJ�WHUP FRQWUDFWV WKDW H[SOLFLWO\ VSHFLI\

H[FOXVLYH GHDOLQJ �$JKLRQ DQG %ROWRQ� ����� RU RWKHUZLVH FRQGLWLRQ TXDQWLW\ VROG RQ WKH UHWDLOHU
V

SXUFKDVHV RI FRPSHWLWRUV
 SURGXFWV� ZH VXJJHVW WKDW WKHVH GLVFRXQWV FDQ EH ZHOIDUH LPSURYLQJ

LQ D ZLGH YDULHW\ RI FLUFXPVWDQFHV� $V D VROXWLRQ WR WKH GRXEOH PDUJLQDOL]DWLRQ SUREOHP WKH\

XQDPELJXRXVO\ OHDG WR ORZHU SULFHV DQG KLJKHU ZHOIDUH� $V D PHDQV RI LQGXFLQJ VHFRQG�GHJUHH SULFH

GLVFULPLQDWLRQ� WKH\ PD\ OHDG WR KLJKHU RU ORZHU SULFHV WKDQ RWKHU TXDQWLW\�GLVFRXQW VFKHPHV�

��
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.DW]� 0� ������� ?9HUWLFDO &RQWUDFWXDO 5HODWLRQV�� LQ +DQGERRN RI ,QGXVWULDO 2UJDQL]DWLRQ� 5�
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0DVNLQ� (� DQG -� 5LOH\ ������� ?0RQRSRO\ ZLWK ,QFRPSOHWH ,QIRUPDWLRQ�� 5DQG -RXUQDO RI (FR�
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