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:KHQ D ILUP IRUPV D PDUNHW FORVHV1 5HVRXUFHV WKDW ZHUH SUHYLRXVO\ DOORFDWHG YLD WKH
SULFH V\VWHP DUH DOORFDWHG E\ PDQDJHULDO DXWKRULW\ ZLWKLQ WKH ILUP1 :H H[SORUH WKLV FKRLFH RI
RUJDQL]DWLRQDO IRUP XVLQJ D PRGHO RI SULFH IRUPDWLRQ LQ ZKLFK DJHQWV QHJRWLDWH SULFHV RQ EHKDOI
RI WKHLU SULQFLSDOV ZKHQ WKHUH LV WUDGH LQ D PDUNHW1 3ULQFLSDOV PRWLYDWH DJHQWV WR PDNH HIIRUWV DQG
IRUP SULFHV E\ ZULWLQJ FRQWUDFWV FRQWLQJHQW RQ WKH SULFHV WKDW WKH DJHQWV WKHPVHOYHV QHJRWLDWH1
$GPLWWLQJ DJHQF\ LVVXHV LQWR SULFH IRUPDWLRQ LQWURGXFHV D QHHG IRU D SULQFLSDO WR KDYH WKH
DXWKRULW\ WR FRRUGLQDWH HFRQRPLF DFWLYLW\1 7KLV FDQ EH DFKLHYHG E\ FORVLQJ D PDUNHW DQG IRUPLQJ
D ILUP/ WKHUHE\ FRQWUDFWLQJ GLUHFWO\ ZLWK ERWK DJHQWV/ DQG FHQWUDOO\ GLUHFWLQJ WUDGH1 &ORVLQJ D
PDUNHW/ KRZHYHU/ UHVXOWV LQ D ORVV RI LQIRUPDWLRQ IURP PDUNHW SULFHV/ LQIRUPDWLRQ WKDW FDQ EH XVHG
WR UHGXFH WKH FRVW RI FRQWUDFWLQJ1 7KLV LQIRUPDWLRQ FDQQRW EH UHSOLFDWHG E\ LQWHUQDOO\ JHQHUDWHG
³WUDQVIHU SULFHV1´ +HQFH/ ZKHQ WKH PDUNHW LV LQWHUQDOL]HG ZLWKLQ WKH ILUP/ LQIRUPDWLRQ IURP
PDUNHW SULFHV LV ORVW1 &KRLFH RI RUJDQL]DWLRQDO IRUP/ D PDUNHW RU D ILUP/ LV WKHQ GHWHUPLQHG E\ WKH
UHODWLYH YDOXH RI FHQWUDO DXWKRULW\ RYHU DJHQWV +WKH ³YLVLEOH´ KDQG, YHUVXV LQIRUPDWLRQ IURP
PDUNHW SULFHV +WKH ³LQYLVLEOH´ KDQG,1

- :H WKDQN )UDQNOLQ $OOHQ/ -RKQ &RUH/ 3KLO '\EYLJ/ *HUDOG *DUYH\/ $UPDQGR *RPHV/ %UXFH *UXQG\/ 5LFK
.LKOVWURP/ +RQJ /LX/ 6WHYH 0DWWKHZV/ -RKQ 0RUJDQ/ 'DYLG 0XVWR/ 'DYLG 6FKDUIVWHLQ/ %LOJH <LOPD] DQG
VHPLQDU SDUWLFLSDQWV DW &RUQHOO/ ,16($'/ WKH 1HZ <RUN )HGHUDO 5HVHUYH %DQN/ 1RUWK &DUROLQD/
:DVKLQJWRQ 8QLYHUVLW\06W1 /RXLV/ DQG WKH :KDUWRQ 6FKRRO IRU KHOSIXO FRPPHQWV DQG VXJJHVWLRQV1 7KLV
SDSHU ZDV SUHYLRXVO\ WLWOHG= %0DUNHWV YHUVXV )LUPV= 7KH 7UDGHRII %HWZHHQ ,QIRUPDWLYH 3ULFHV DQG
$XWKRULW\ %1
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³,Q PDQ\ VHFWRUV RI WKH HFRQRP\ WKH YLVLEOH KDQG RI PDQDJHPHQW UHSODFHG ZKDW $GDP 6PLWK UHIHUUHG WR
DV WKH LQYLVLEOH KDQG RI PDUNHW IRUFHV1 7KH PDUNHW UHPDLQHG WKH JHQHUDWRU RI GHPDQG IRU JRRGV DQG
VHUYLFHV/ EXW PRGHUQ EXVLQHVV HQWHUSULVHV WRRN RYHU WKH IXQFWLRQ RI FRRUGLQDWLQJ IORZV RI JRRGV«¶¶
$OIUHG &KDQGOHU/ 7KH 9LVLEOH +DQG= 7KH 0DQDJHULDO 5HYROXWLRQ LQ $PHULFDQ %XVLQHVV +4<:;,1

,1 ,QWURGXFWLRQ

$ EDVLF WHQHW RI PRGHUQ HFRQRPLFV LV WKH SURSRVLWLRQ WKDW SULFHV DOORFDWH UHVRXUFHV HIILFLHQWO\1

7KH LQYLVLEOH KDQG LV D V\VWHP RI SULFHV WKDW FRQWDLQ LQIRUPDWLRQ/ ZLWKRXW HDFK PDUNHW SDUWLFLSDQW KDYLQJ

WR EHDU WKH IXOO FRVW RI SURGXFLQJ WKDW LQIRUPDWLRQ1 %XW/ ZKHQ D ILUP IRUPV/ D PDUNHW FORVHV> UHVRXUFHV

WKDW ZHUH SUHYLRXVO\ DOORFDWHG YLD WKH LQYLVLEOH KDQG RI WKH SULFH V\VWHP DUH QRZ DOORFDWHG E\ WKH YLVLEOH

KDQG RI PDQDJHULDO DXWKRULW\ ZLWKLQ WKH ILUP1 6XFK ³FHQWUDOO\ SODQQHG´ LQWHUQDO ILUP HFRQRPLHV FDQ EH

YHU\ ODUJH1 7DEOH 4 VKRZV WKDW *HQHUDO 0RWRUV KDV DQ LQWHUQDO HFRQRP\ URXJKO\ WKH VL]H RI D VPDOO/

GHYHORSHG/ FDSLWDOLVW FRXQWU\1 7KH H[LVWHQFH RI WKHVH SODQQHG HFRQRPLHV SRVHV WKH TXHVWLRQ=:KDW

DGYDQWDJHV GR ILUP PDQDJHUV KDYH RYHU PDUNHWV LQ DOORFDWLQJ UHVRXUFHV"

3URYLGLQJ D VDWLVIDFWRU\ DQVZHU WR WKLV TXHVWLRQ UHTXLUHV H[SODLQLQJ WKH HVVHQWLDO IHDWXUHV RI WKH

PRGHUQ FRUSRUDWLRQ1 6LQFH LW LV PDQDJHUV/ QRW RZQHUV/ ZKR DOORFDWH UHVRXUFHV LQVLGH FRUSRUDWLRQV/ ZH

PXVW KDYH D PRGHO LQ ZKLFK WKHUH LV D VHSDUDWLRQ RI RZQHUVKLS DQG FRQWURO/ ILUVW GLVFXVVHG E\ %HUOH DQG

0HDQV +4<65, DQG ODWHU E\ -HQVHQ DQG 0HFNOLQJ +4<:9,1 %XW ZKR DUH WKH RZQHUV" 0DQDJHUV/ LQ IDFW/

FRQWUDFW ZLWK ³WKH FRUSRUDWLRQ1´ 6R/ DQRWKHU GHILQLQJ FKDUDFWHULVWLF LV WKH IDFW WKDW WKH PRGHUQ FRUSRUDWLRQ

LV D VHSDUDWH HQWLW\ IURP LWV VKDUHKROGHUV1 ,W KDV WKH SRZHU WR FRQWUDFW DQG RZQ SURSHUW\ LQ WKH FRUSRUDWH

QDPH DQG/ WKHUHIRUH/ WKH VKDUHKROGHUV KDYH OLPLWHG OLDELOLW\1 )LQDOO\/ DV D VHSDUDWH OHJDO HQWLW\/ WKH

FRUSRUDWLRQ RZQV WKH DVVHWV1

7R EH FOHDU/ LW LV GLIILFXOW WR HQYLVLRQ *HQHUDO 0RWRUV DV FRUUHVSRQGLQJ WR D ODUJH QXPEHU RI

HQWUHSUHQHXUV ZKR KDYH EDQGHG WRJHWKHU WR IRUP D ³ILUP1´ 2I FRXUVH/ VXFK ³ILUPV´ H[LVW/ DV SDUWQHUVKLSV1

%XW/ IRU D ILUP WR KDYH DQ LQWHUQDO HFRQRP\ WKH VL]H RI D ODUJH FRPSDQ\ OLNH *HQHUDO 0RWRUV UHTXLUHV WKDW

WKHUH EH DJHQWV RI WKH ³ILUP´ ZKR DUH GLUHFWHG E\ VRPHRQH ZKR PD\ EH WKH RZQHU/ RU DQ DJHQW RI WKH

RZQHU/ DQG ZKR/ LQ DQ\ FDVH/ KDV WKH DXWKRULW\ RU ULJKW WR GLUHFW KRZ UHVRXUFHV +H1J1/ DJHQWV¶ HIIRUWV, DUH WR

EH DOORFDWHG1 7KHQ DJDLQ ZH DUH OHG WR DVN=:KDW LV ³DXWKRULW\´" :KDW LV WKH VRXUFH RI WKLV GHPDQG IRU

DXWKRULW\" :K\ GRHVQ¶W WKH PDUNHW ZRUN"

:H DGGUHVV WKHVH TXHVWLRQV E\ H[SORULQJ D SULQFLSDO0DJHQW PRGHO ZLWK PXOWLSOH SULQFLSDOV DQG

DJHQWV LQ ZKLFK DJHQWV QHJRWLDWH SULFHV RQ EHKDOI RI WKHLU SULQFLSDOV ZKHQ WKHUH LV WUDGH EHWZHHQ ILUPV1

3ULQFLSDOV PRWLYDWH DJHQWV WR PDNH HIIRUWV DQG IRUP SULFHV E\ ZULWLQJ FRQWUDFWV FRQWLQJHQW RQ WKH SULFHV

WKDW WKH DJHQWV QHJRWLDWH1 7KHVH SULFHV DUH SRWHQWLDOO\ LQIRUPDWLYH ZLWK UHJDUG WR WKH HIIRUW FKRLFH RI WKH

DJHQWV/ WKXV HQKDQFLQJ DOORFDWLYH HIILFLHQF\1 %XW/ DGPLWWLQJ DJHQF\ LVVXHV LQWR SULFH IRUPDWLRQ LQWURGXFHV

D FRRUGLQDWLRQ SUREOHP IRU WKH SULQFLSDOV1 (DFK SULQFLSDO FDQ RQO\ ZULWH WKH FRQWUDFW ZLWK KLV RZQ DJHQW
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DQG WKHUHIRUH FDQQRW FRQWURO WKH HIIRUW FKRLFH RI WKH RWKHU ILUP*V DJHQW14 7KLV H[WHUQDOLW\ FDQ EH

LQWHUQDOL]HG LI D VLQJOH SULQFLSDO KDV WKH DXWKRULW\ WR FRRUGLQDWH HFRQRPLF DFWLYLW\ E\ FORVLQJ WKH PDUNHW

DQG IRUPLQJ D ILUP/ WKHUHE\ FRQWUDFWLQJ GLUHFWO\ ZLWK ERWK DJHQWV1 &ORVLQJ WKH LQWHUPHGLDWH PDUNHW

KRZHYHU/ UHVXOWV LQ D ORVV RI WKH LQIRUPDWLRQ UHYHDOHG E\ WKRVH PDUNHW SULFHV DQG OHDGV WR D PRUDO KD]DUG

LQ WHDPV SUREOHP15 &KRLFH RI RUJDQL]DWLRQDO IRUP/ D PDUNHW RU D ILUP/ LV WKHQ GHWHUPLQHG E\ FRPSDULQJ

WKH UHODWLYH YDOXH RI KDYLQJ PDQDJHULDO DXWKRULW\ RYHU DJHQWV YHUVXV KDYLQJ LQIRUPDWLRQ IURP PDUNHW

SULFHV1

7KH PRGHO HFRQRP\ LV RQH LQ ZKLFK LQWHUPHGLDWH JRRGV DUH SURGXFHG WR EH LQSXWV LQWR WKH

SURGXFWLRQ RI ILQDO JRRGV1 :KLOH WKH SURGXFWLRQ WHFKQRORJ\ LV RZQHG E\ WKH SULQFLSDO+V,/ WKH SURGXFWLRQ

RI HDFK W\SH RI JRRG/ LQWHUPHGLDWH DQG ILQDO/ UHTXLUHV ODERU LQSXWV IURP DJHQWV1 (DFK DJHQW PDNHV D QRQ0

YHULILDEOH HIIRUW FKRLFH/ ZKLFK FRQWULEXWHV WR WKH TXDOLW\ RI WKH RXWSXW JRRG DQG KHQFH WR LWV ILQDO SULFH1

2QH ZD\ RI RUJDQL]LQJ SURGXFWLRQ FRQVLVWV RI WZR ILUPV DQG D PDUNHW IRU LQSXWV1 ,Q WKLV FDVH RQH

SULQFLSDO KLUHV WKH DJHQW WKDW SURGXFHV WKH LQWHUPHGLDWH JRRG ZKLOH WKH RWKHU SULQFLSDO KLUHV WKH DJHQW WKDW

SURGXFHV WKH ILQDO JRRG1 ,Q RUGHU IRU WKH ILQDO JRRG WR EH SURGXFHG WKH XSVWUHDP ILUP KDV WR EX\ WKH

LQWHUPHGLDWH LQSXW JRRG IURP WKH GRZQVWUHDP ILUP1 +DYLQJ PDGH HIIRUWV WKH WZR DJHQWV PHHW DQG IRUP D

SULFH DW ZKLFK RZQHUVKLS RI WKH LQSXW JRRG LV WUDQVIHUUHG1 &RPSHQVDWLRQ IRU WKH DJHQWV LV EDVHG RQ WKH

SULFHV WKDW WKH\/ WKHPVHOYHV/ QHJRWLDWH LQ WKH LQSXW PDUNHW/ DV ZHOO DV WKH ILQDO RXWSXW SULFH1 $OWHUQDWLYHO\/

SURGXFWLRQ PD\ EH RUJDQL]HG ZLWKLQ D VLQJOH ILUP LQ ZKLFK FDVH RQH SULQFLSDO KLUHV ERWK DJHQWV DQG WKHUH

LV QR LQSXW PDUNHW1 5DWKHU/ WKH LQWHUPHGLDWH LQSXW JRRG LV WUDQVIHUUHG IURP RQH DJHQW WR DQRWKHU LQVLGH WKH

ILUP1

:KHQ RQH SULQFLSDO KLUHV ERWK DJHQWV ZH DVN ZK\ SURGXFWLRQ LV RUJDQL]HG WKLV ZD\ ZKHQ WKHUH LV

WKH DOWHUQDWLYH RI SURGXFLQJ LQ VHSDUDWH ILUPV1 :LWK VHSDUDWH ILUPV/ WUDGH RI LQSXWV LQYROYHV SULFHV WKDW/

SUHVXPDEO\/ DUH YDOXDEOH LQ WKH DOORFDWLRQ RI UHVRXUFHV +KHUH/ DJHQWV¶ HIIRUWV,1 ,I SURGXFWLRQ LV RUJDQL]HG

LQ D VLQJOH ILUP/ ORVLQJ WKH LQIRUPDWLRQ IURP WKH SULFH +LQIRUPDWLRQ WKDW FDQQRW EH UHSOLFDWHG LQWHUQDOO\/ DV

ZH VKRZ, DQG FUHDWLQJ D PRUDO KD]DUG LQ WHDPV SUREOHP/ ZKDW LV WKH FRXQWHUYDLOLQJ EHQHILW" :H DQVZHU

WKLV E\ GHYHORSLQJ D QRWLRQ RI PDQDJHULDO DXWKRULW\1

$ WKHRU\ RI WKH ILUP LV HTXLYDOHQWO\ D WKHRU\ RI IULFWLRQV LQ WKH SULFH IRUPDWLRQ SURFHVV1

&RPSOLFDWHG LQSXWV DUH QRW VROG LQ :DOUDVLDQ DXFWLRQV1 +RZ WKHQ DUH VXFK SULFHV IRUPHG" :H DGGUHVV

WKLV E\ H[WHQGLQJ WKH VWDQGDUG SULQFLSDO0DJHQW PRGHO WR LQFOXGH DQ H[SDQGHG UROH IRU WKH DJHQW1 ,Q WKH

VWDQGDUG SULQFLSDO0DJHQW PRGHO DQ DJHQW PDNHV DQ XQREVHUYDEOH HIIRUW FKRLFH WKDW/ WRJHWKHU ZLWK D UDQGRP

UHDOL]DWLRQ RI QDWXUH/ UHVXOWV LQ D ³SULFH´ IRU WKH RXWSXW1 7KH SUREOHP LV WKDW WKH DJHQW FDQ VKLUN EHFDXVH

KH FDQ FUHGLEO\ FODLP WKDW D ORZ SULFH LV WKH UHVXOW RI D KLJK HIIRUW E\ KLP DQG D EDG UHDOL]DWLRQ RI WKH VWDWH

4 $V ZLOO EH VHHQ/ EHORZ/ WKLV LV RQH RI WKH FKDUDFWHULVWLFV WKDW GHILQHV WKH ERXQGDU\ RI WKH ILUP1
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YDULDEOH1 %XW WKLV VWRU\ LV QRW FRPSOHWH1 ,Q IDFW/ WKH RXWSXW RI WKH DJHQW LV VROG WR VRPHRQH DW D SULFH1

:KR LV WKLV FRXQWHUSDUW\ DQG KRZ LV WKH SULFH IRUPHG" ,Q RXU PRGHO/ ZKHQ WKHUH DUH WZR ILUPV/ WKH LQSXW

JRRG SURGXFHG E\ WKH ILUVW DJHQW LV VROG WR WKH VHFRQG DJHQW1 7KH WZR DJHQWV PHHW/ IRUP SULFHV/ DQG WUDGH1

7KH UDQGRPQHVV RI QDWXUH LV UHSODFHG E\ WKH HQGRJHQRXV HIIRUW FKRLFH RI WKH µRWKHU DJHQW1¶ ([WHQGLQJ WKH

SULQFLSDO0DJHQW PRGHO LQ WKLV ZD\ DOORZV XV WR DVN KRZ LQIRUPDWLRQ/ YDOXDEOH WR WKH SULQFLSDOV IRU

FRQWUDFWLQJ DQG LQGXFLQJ HIIRUW IURP DJHQWV/ FRPHV WR EH LQ WKH SULFH1

7KH WUDGH0RII GHWHUPLQLQJ WKH RUJDQL]DWLRQDO IRUP GHSHQGV RQ WKHVH DJHQF\ LVVXHV1 (DFK DJHQW LV

PRWLYDWHG E\ WKH FRPSHQVDWLRQ FRQWUDFW WKDW KLV SULQFLSDO GHVLJQV1 :KHQ WKHUH DUH WZR ILUPV/ WKLV

FRQWUDFW/ KRZHYHU/ LV SDUWO\ EDVHG RQ WKH SULFHV WKDW WKH DJHQWV QHJRWLDWH1 6LQFH SULQFLSDOV FDQQRW

FRRUGLQDWH WKHLU FRQWUDFW FKRLFHV IRU WKHLU DJHQWV H[0DQWH/ ZH VD\ WKDW HDFK SULQFLSDO ODFNV WKH DXWKRULW\ WR

FRQWUDFW ZLWK WKH RWKHU SULQFLSDO*V DJHQW1 6XFK DXWKRULW\ LV WKH EHQHILW RI RUJDQL]LQJ SURGXFWLRQ LQ D VLQJOH

ILUP1 7KH FRVW RI D VLQJOH ILUP LV WKH SRWHQWLDO ORVV RI LQIRUPDWLRQ IURP LQSXW SULFHV1 7KLV LQIRUPDWLRQ LV

YDOXDEOH WR WKH SULQFLSDOV VLQFH LW DOORZV WKHP WR ZULWH OHVV H[SHQVLYH FRQWUDFWV ZLWK WKHLU DJHQWV1 %XW LW LV

QRW LQ WKH LQWHUHVWV RI WKH DJHQWV WR SURGXFH WKLV LQIRUPDWLRQ1 7KXV/ ZKLOH WKHVH SULFHV JLYH SULQFLSDOV DQ

DGGLWLRQDO VRXUFH RI LQIRUPDWLRQ +UHJDUGLQJ WKH LQYHVWPHQW FKRLFH RI HIIRUW PDGH E\ WKHLU DJHQW,/ EHFDXVH

RI WKH DJHQF\ SUREOHP LQ SULFH IRUPDWLRQ/ WKH SULQFLSDOV PXVW VRPHWLPHV EHDU D FRVW LI WKH\ ZDQW SULFHV WR

EH LQIRUPDWLYH1 7KH FRVW LV RQH RI HQIRUFLQJ FRQVWUDLQWV WKDW LQGXFH DJHQWV WR IRUP SULFHV WKDW PD[LPL]H

WKH SURILWV RI WKHLU SULQFLSDOV1 3ULFHV DUH RQO\ YDOXDEOH IRU SULQFLSDOV LI WKH\ FDQ REWDLQ VRPH RI WKH

LQIRUPDWLRQ IRU IUHH1 7KLV LV WKH HVVHQFH RI D SULFH V\VWHP16 ,Q WKH FRQWH[W RI RXU SDSHU/ JHWWLQJ VRPH

LQIRUPDWLRQ IRU IUHH PHDQV WKDW HDFK SULQFLSDO QHHG QRW HQIRUFH VRPH FRQVWUDLQWV RQ KLV DJHQW¶V

FRPSHQVDWLRQ FRQWUDFWV DOO RI WKH WLPH1

:H GHYHORS WKH SULFH IRUPDWLRQ SURFHVV LQ D VHULHV RI VWHSV WR FODULI\ KRZ SULQFLSDOV PD\ REWDLQ

VRPH LQIRUPDWLRQ WKDW WKH\ GR QRW SD\ IRU IURP WKH SULFH1 :H VWDUW ZLWK D VLPSOH EHQFKPDUN PRGHO LQ

ZKLFK DJHQWV DUH V\PPHWULFDOO\ LQIRUPHG DERXW HDFK RWKHU*V HIIRUW FKRLFHV ZKHQ WKH\ PHHW1 :H VKRZ

WKDW/ LQ WKLV FDVH/ WKH LQSXW SULFH FRQWDLQV QR DGGLWLRQDO LQIRUPDWLRQDO YDOXH UHODWLYH WR WKH ILQDO RXWSXW

SULFH1 7KXV/ WKH LQSXW SULFH LV RI QR LQFUHPHQWDO YDOXH LQ DOORFDWLQJ HIIRUW UHVRXUFHV DQG/ FRQVHTXHQWO\/ D

+VLQJOH, ILUP LV WKH RSWLPDO RUJDQL]DWLRQDO IRUP1 :H WKHQ LQWURGXFH DV\PPHWULF LQIRUPDWLRQ E\ DVVXPLQJ

WKDW +ZLWKRXW ORVV RI JHQHUDOLW\, RQH RI WKH DJHQWV PD\ EH XQLQIRUPHG DERXW WKH HIIRUW FKRLFH RI WKH RWKHU

DJHQW1 :H ILQG WKDW LQSXW SULFHV KDYH DQ LQIRUPDWLRQDO UROH +EH\RQG WKDW RI RXWSXW SULFHV, EXW/ GHSHQGLQJ

RQ WKH EDUJDLQLQJ JDPH SOD\HG E\ WKH DJHQWV ZKHQ WKH\ IRUP SULFHV/ SULQFLSDOV PD\ RU PD\ QRW EHQHILW

IURP WKLV LQIRUPDWLRQ EHFDXVH RI SRVVLEOH VWUDWHJLF EHKDYLRU E\ WKH DJHQWV1 )LQDOO\/ ZH IRFXV RQ WKH PRVW

5 7KLV WHUPLQRORJ\/ ³PRUDO KD]DUG LQ WHDPV/´ LV GXH WR +ROPVWURP +4<;5,1 +ROPVWURP DVVXPHG WKDW WKH ILUP FRXOG
QRW EH VSOLW XS LQWR VHSDUDWH ILUPV WKDW WKHQ WUDGH ZLWK HDFK RWKHU1
6 7KH FODVVLF SDSHU RQ WKLV VXEMHFW LV E\ +D\HN +4<78,1 $OVR UHODWHG LV *URVVPDQ DQG 6WLJOLW] +4<:9, ZKR DGGUHVV WKH
LVVXH RI KRZ WKHUH FDQ EH LQIRUPDWLRQ LQ SULFHV LI LQIRUPDWLRQ LV FRVWO\ WR SURGXFH1
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LQWHUHVWLQJ FDVH LQ ZKLFK LQSXW SULFHV SURYLGH SULQFLSDOV VRPH LQIRUPDWLRQ IRU IUHH1 ,Q WKLV VFHQDULR/ WKH

WUDGH0RII EHWZHHQ WKH WZR RUJDQL]DWLRQDO IRUPV EHFRPHV QRQWULYLDO1 7KHUH LV D EHQHILW WR KDYLQJ WKH

PDUNHW/ QDPHO\ WKHUH LV VRPH ³IUHH/´ EXW YDOXDEOH/ LQIRUPDWLRQ LQ SULFHV/ EXW WKHUH LV D FRVW WR KDYLQJ WKH

PDUNHW DV ZHOO/ QDPHO\/ SULQFLSDOV DUH XQDEOH WR FRRUGLQDWH WKHLU FRQWUDFW FKRLFHV1 7KH\ ODFN DXWKRULW\

RYHU HDFK RWKHU¶V DJHQW1

:H WKHQ H[SORUH ZKLFK RUJDQL]DWLRQDO IRUP LV VRFLDOO\ HIILFLHQW DQG ZKLFK LV SULYDWHO\ HIILFLHQW

IURP WKH YLHZSRLQW RI WKH DJHQWV DQG IURP WKH YLHZSRLQW RI WKH SULQFLSDOV1 ,Q RXU PRGHO SULQFLSDOV PD\

EH WKRXJKW RI DV WKH RXWVLGH VKDUHKROGHUV RI D ILUP +RU WKHLU UHSUHVHQWDWLYHV/ H1J1/ WKH ERDUG RI GLUHFWRUV,1

$JHQWV PD\ EH YLHZHG DV &(2V2PDQDJHUV1 3HUKDSV VXUSULVLQJO\ ZH ILQG WKDW DJHQWV DOZD\V PDNH WKH

VRFLDOO\ HIILFLHQW RUJDQL]DWLRQDO FKRLFH/ EXW SULQFLSDOV GR QRW1 7KH UHDVRQ LV WKLV1 :KHQ IRUPLQJ SULFHV

HDFK DJHQW FDQ H[WUDFW UHQWV IURP KLV SULQFLSDO GXH WR WKH H[WHUQDOLW\ SURYLGHG E\ WKH RWKHU SULQFLSDO¶V

DJHQW1 ,Q WKH VLQJOH ILUP/ WKH ODFN RI D PDUNHW SULFH DOORZV DJHQWV WR H[WUDFW VRPH UHQWV EHFDXVH RI WKH

PRUDO KD]DUG LQ WHDPV SUREOHP1 ,Q HLWKHU RUJDQL]DWLRQDO IRUP UHQWV DUH KLJKHVW ZKHQ FRQWUDFWV DUH

FRQVLVWHQW ZLWK ERWK DJHQWV PDNLQJ KLJK HIIRUW FKRLFHV +WKLV LV ZKHQ WKH LQFHQWLYH FRPSDWLELOLW\

FRQVWUDLQWV ELQG,1 &RQVHTXHQWO\/ DJHQWV FKRRVH WKH RUJDQL]DWLRQDO IRUP ZKHUH SULQFLSDOV ZLOO JLYH WKHP

FRQWUDFWV WKDW LQGXFH KLJK HIIRUW FKRLFHV1 )URP WKH SRLQW RI YLHZ RI WKH SULQFLSDOV/ KRZHYHU/ D GLIIHUHQW

RUJDQL]DWLRQDO IRUP PD\ EH SULYDWHO\ RSWLPDO1 ,I DJHQWV FDQ H[WUDFW WRR PXFK IURP SULQFLSDOV ZKHQ WKH\

ERWK PDNH KLJK HIIRUWV/ SULQFLSDOV PLJKW SUHIHU DQ RUJDQL]DWLRQDO IRUP ZKHUH ORZ HIIRUW LV PDGH1 6LQFH LQ

RXU PRGHO KLJK HIIRUW LV VRFLDOO\ HIILFLHQW/ WKH UHVXOW IROORZV1

)LQDOO\/ ZH DVN ZK\ LV LW QRW SRVVLEOH WR UHSOLFDWH WKH LQIRUPDWLRQ LQ PDUNHW SULFHV WKURXJK

LQWHUQDOO\ JHQHUDWHG ³WUDQVIHU´ SULFHV" 7KH DQVZHU LV UHODWHG WR SURSHUW\ ULJKWV DQG OLPLWHG OLDELOLW\1 ,Q

WKH PDUNHW/ D QHFHVVDU\ FRQGLWLRQ IRU WKHUH WR EH D WUDQVIHU RI RZQHUVKLS RI WKH LQSXW JRRG IURP RQH ILUP

WR WKH RWKHU LV WKDW ERWK DJHQWV DJUHH RQ D SULFH1 ,I DJHQWV GLVDJUHH RQ D SULFH/ WKHUH LV QR WUDGH/ WKH

SULQFLSDOV HDUQ QR PRQH\ DQG WKHUHIRUH/ FDQQRW SD\ WKHLU DJHQWV +GXH WR OLPLWHG OLDELOLW\ RI SULQFLSDOV,1 ,Q

IDFW/ WKH SULQFLSDOV KDYH IRUPHG D ³FRUSRUDWLRQ/´ DQG LW LV WKLV HQWLW\ WKDW +LPSOLFLWO\, KDV FRQWUDFWHG ZLWK

WKH DJHQWV1 $JHQWV XQGHUVWDQG WKLV DQG PXVW WKHUHIRUH DJUHH RQ D SULFH LQ RUGHU WR WUDQVIHU SURSHUW\ ULJKWV

WR WKH JRRG1 ,Q WKLV ZD\/ FRPSHWLWLRQ EHWZHHQ SULQFLSDO0DJHQW SDLUV LQ WKH PDUNHW LQGXFHV LQIRUPDWLYH

SULFHV1

2Q WKH RWKHU KDQG/ LQWHUQDO ³WUDGH´ LQYROYHV QR WUDQVIHU RI SURSHUW\ ULJKWV1 :KHQ WKHUH LV RQH

SULQFLSDO2FRUSRUDWLRQ ZKR KLUHV ERWK DJHQWV/ WKDW SULQFLSDO PD\ LQVWUXFW KHU DJHQWV WR VHQG KHU VLJQDOV VR

DV WR UHSOLFDWH PDUNHW SULFHV1 %XW VXFK VLJQDOV DUH QRW LQIRUPDWLYH +HTXLYDOHQWO\/ QR VLJQDOV ZLOO EH VHQW,

VLQFH WKH SULQFLSDO¶V WKUHDW RI ZLWKKROGLQJ FRPSHQVDWLRQ LI QR VLJQDOV DUH UHSRUWHG LV QRW D FUHGLEOH RQH1

7KH SULQFLSDO¶V OLPLWHG OLDELOLW\ FRQVWUDLQW GRHV QRW ELQG1 ,QWHUQDOO\/ D WUDGH EHWZHHQ GLYLVLRQV RI D ILUP

FDQ WDNH SODFH ZLWKRXW WKHUH EHLQJ DQ DJUHHPHQW RQ D WUDQVIHU SULFH1 6LQFH QR WUDQVIHU RI SURSHUW\ ULJKWV LV
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LQYROYHG WKH SULQFLSDO/ IDFHG ZLWK XQLQIRUPDWLYH VLJQDOV/ ZLOO DOZD\V FKRRVH WR FRQWLQXH ZLWK SURGXFWLRQ

DQG JHW SRVLWLYH SURILWV1 7KXV/ ZKLOH VKH JDLQV WKH DXWKRULW\ WR FRQWUDFW ZLWK ERWK DJHQWV/ VKH ORVHV

LQIRUPDWLRQ1

7KH QRWLRQ WKDW WKH SULQFLSDO KDV OLPLWHG OLDELOLW\ LV FULWLFDO WR RXU DUJXPHQW DERXW WUDQVIHU SULFHV>

LW PHDQV WKDW WKH SULQFLSDO FDQQRW EH IRUFHG WR SD\ DJHQWV LI WKH ³ILUP´ KDV QRW VROG DQ\ RXWSXW1 ,Q RWKHU

ZRUGV/ WKH SULQFLSDO LV QRW D SHUVRQ EXW D ³FRUSRUDWLRQ1´ 7KDW LV/ WKHUH H[LVWV D OHJDO QRWLRQ/

³LQFRUSRUDWLRQ/´ ZKLFK DOORZV WKH ILUP WR EH GLVWLQFW IURP WKH LQGLYLGXDO SHUVRQ ZKR LV WKH SULQFLSDO1

,QFRUSRUDWLRQ PHDQV WKDW WKH HQWLW\/ WKH ³ILUP/´ KDV OLPLWHG OLDELOLW\1 7KRXJK WKH OHJDO QRWLRQ RI D OLPLWHG

OLDELOLW\ FRUSRUDWLRQ LV D UDWKHU UHFHQW LQYHQWLRQ +VHH +XQW +4<69,,/ WKH DELOLW\ WR LQFRUSRUDWH HIIHFWLYHO\

DOORZHG IRU OLPLWHG OLDELOLW\17 ,Q RXU DQDO\VLV WKH H[LVWHQFH RI ILUPV/ LQ WKH VHQVH RI OHJDO FRUSRUDWLRQV²

WKH HQWLWLHV WKDW %HUOH DQG 0HDQV VWXGLHG²GHSHQGV RQ WKLV OHJDO FRQFHSW1 7KH H[LVWHQFH RI SDUWQHUVKLSV

RU HQWUHSUHQHXULDO ILUPV GRHV QRW UHTXLUH WKLV OHJDO QRWLRQ DQG/ LQGHHG/ WKHVH DUH WKH RQO\ µILUPV´ WKDW

H[LVWHG SULRU WR WKH GHYHORSPHQW RI WKH LGHD RI WKH ³FRUSRUDWLRQ1´ ,Q WKLV VHQVH WKHUH LV D FORVH OLQN

EHWZHHQ ODZ DQG ILQDQFH LQ RXU DQDO\VLV/ VRPHZKDW DNLQ WR UHFHQW LGHDV RI /D 3RUWD/ /RSH]0GH06LODQHV/

6KOHLIHU DQG 9LVKQ\ +4<<:/ 4<<;,1 $W WKH HQG RI WKH SDSHU ZH EULHIO\ GLVFXVV IXUWKHU WKH UROH RI WKH OHJDO

QRWLRQ RI D FRUSRUDWLRQ1

7KLV SDSHU LV UHODWHG WR WKH YDVW OLWHUDWXUH RQ WKH WKHRU\ RI WKH ILUP1 6HH +ROPVWURP DQG 7LUROH

+4<;<, DQG +DUW +4<;<, IRU VXUYH\V1 (DUOLHU ZRUN RQ WKH WKHRU\ RI WKH ILUP LQFOXGHV &RDVH +4<6:/ 4<;;,/

$OFKLDQ DQG 'HPVHW] +4<:5,/:LOOLDPVRQ +4<:3/ 4<:8/ 4<:</ 4<;8/ 4<;;,/ DQG -HQVHQ DQG 0HFNOLQJ

+4<:9,1 &RDVH ZDV WKH ILUVW WR GUDZ DWWHQWLRQ WR WKH LGHD WKDW ILUPV DQG PDUNHWV DOORFDWH UHVRXUFHV

GLIIHUHQWO\1 +H LGHQWLILHG WKH UROH RI WKH ILUP DV FRRUGLQDWLQJ HFRQRPLF DFWLYLW\ LQ VLWXDWLRQV ZKHUH WKH

PDUNHW IDLOV WR GR VR1 $OFKLDQ DQG 'HPVHW]/ DV ZHOO DV :LOOLDPVRQ/ DUJXH WKDW ILUPV IRUP ZKHQ WKH FRVW

RI WUDQVDFWLQJ YLD WKH PDUNHW LV WRR KLJK1 7KH\ LGHQWLI\ IHDWXUHV RI PDUNHW WUDQVDFWLRQV WKDW DUH FRVWO\/

LQFOXGLQJ DVVHW VSHFLILFLW\/ WKH GXUDWLRQ RI WKH UHODWLRQVKLS EHWZHHQ WKH WUDQVDFWLQJ SDUWLHV/ DQG WKH DELOLW\

WR LGHQWLI\ WKH PDUJLQDO SURGXFWLYLW\ RI LQSXWV1 5HFHQW WKHRULHV RI WKH ILUP LQFOXGH *URVVPDQ DQG +DUW

+*+, +4<;9,/ DQG +DUW DQG 0RRUH ++0, +4<<3,18

7 /LPLWHG OLDELOLW\ SHU VH LV QRW WKH LVVXH DV WKLV FRQFHSW ZDV HVVHQWLDOO\ DQ DIWHU0WKRXJKW WR WKH OHJDO QRWLRQ RI WKH
³FRUSRUDWLRQ1´ ,Q (QJOLVK FRPPRQ ODZ DQ H[SUHVV FRQFHSW RI OLPLWHG OLDELOLW\ ZDV QRW QHHGHG EHFDXVH WKH LGHD WKDW
WKH FRUSRUDWLRQ ZDV D VHSDUDWH SHUVRQ DOORZHG IRU WKH FRQWUDFWXDO FRQVWUXFWLRQ RI OLPLWHG OLDELOLW\1 +HQQ DQG
$OH[DQGHU +4<;6, ZULWH WKDW= ³/LPLWHG OLDELOLW\ RI WKH VKDUHKROGHU ZLWK UHVSHFW WR FODLPV RI FUHGLWRUV RI WKH
FRUSRUDWLRQ LV LOOXVRU\ EHFDXVH WKH FRUSRUDWLRQ XVXDOO\ « KDG WKH SRZHU WR PDNH OHYLDWLRQV +FDOOV DQG DVVHVVPHQWV,
RQ LWV VKDUHKROGHUV IRU PRQH\ WR SD\ LWV OLDELOLWLHV DQG LWV FUHGLWRUV FRXOG GHULYDWLYHO\ DVVHUW VXFK FRUSRUDWH SRZHU
GLUHFWO\ DJDLQVW WKH VKDUHKROGHUV E\ D SURFHVV UHVHPEOLQJ VXEURJDWLRQ1 %\ OHJDO LQJHQXLW\/ WKH FRUSRUDWLRQ¶V SRZHU
WR PDNH OHYLHV RQ LWV VKDUHKROGHUV ZDV H[SUHVVO\ H[FOXGHG RU OLPLWHG²WKXV DFKLHYLQJ OLPLWHG OLDELOLW\´ +S1 4<,1

80RUH UHFHQW ZRUN/ H[WHQGLQJ WKH *+ DQG +0 LGHDV/ LQFOXGH 5DMDQ DQG =LQJDOHV +4<<;, DQG GH 0H]D DQG
/RFNZRRG +4<<;,1
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,Q PDQ\ ZD\V/ WKLV OLWHUDWXUH SURYLGHV DQ HQWUHSUHQHXULDO WKHRU\ RI WKH ILUP +RU D WKHRU\ RI WKH

HQWUHSUHQHXULDO ILUP,1 ,Q FULWLFL]LQJ VRPH RI WKH HDUOLHU ZRUN/ )DPD +4<;3, ZULWHV WKDW= ³«WKLV OLWHUDWXUH

IDLOV WR H[SODLQ WKH ODUJH PRGHUQ FRUSRUDWLRQ LQ ZKLFK FRQWURO RI WKH ILUP LV LQ WKH KDQGV RI PDQDJHUV ZKR

DUH PRUH RU OHVV VHSDUDWH IURP WKH ILUP¶V VHFXULW\ KROGHUV´ +S15;<,1 2XU ZRUN LV GLVWLQFW IURP WKH SUHYLRXV

ZRUN LQ VHYHUDO LPSRUWDQW ZD\V1 )LUVW/ ZH IRFXV RQ H[SODLQLQJ WKH LPSRUWDQW DWWULEXWHV RI WKH PRGHUQ

FRUSRUDWLRQ1 7KH PRGHUQ FRUSRUDWLRQ LV D VHSDUDWH HQWLW\ IURP LWV VKDUHKROGHUV DQG KDV WKH SRZHU WR

FRQWUDFW DQG RZQ SURSHUW\ LQ WKH FRUSRUDWH QDPH> WKHUH LV D VHSDUDWLRQ RI RZQHUVKLS DQG FRQWURO> WKHUH LV

OLPLWHG OLDELOLW\19 7KXV/ ZH GR QRW IRFXV RQ DQ RZQHU2PDQDJHU> LW LV QRW DQ HQWUHSUHQHXULDO WKHRU\ RI WKH

ILUP1 7KXV/ DV RSSRVHG WR *+ DQG +0/ ZH VWDUW ZLWK SULQFLSDO0DJHQW UHODWLRQVKLSV DV DOUHDG\ JLYHQ/ DQG

GR QRW H[SODLQ ZK\ WKH\ KDYH DULVHQ1 2XU PRGHO IRUPDOL]HV VRPH RI WKH LGHDV LQ +ROPVWURP +4<<<,

FULWLFDO RI *+ DQG +0 DQG IROORZV XS RQ WKH GLVFXVVLRQ RI %ROWRQ DQG 6FKDUIVWHLQ +4<<;, WKDW D WKHRU\ RI

WKH ILUP VKRXOG LQFRUSRUDWH WKH VHSDUDWLRQ RI RZQHUVKLS DQG FRQWURO1 )LQDOO\/ DV EULHIO\ H[SODLQHG DERYH/

WKH QRWLRQ RI WKH FRUSRUDWLRQ DQG OLPLWHG OLDELOLW\ LV LPSRUWDQW LQ RXU WKHRU\> LW LV QRW VLPSO\ D OHJDO ILFWLRQ

VHUYLQJ DV D ³QH[XV RI FRQWUDFWV/´ DV LQ -HQVHQ DQG 0HFNOLQJ +4<:9,1

$ VHFRQG IRFXV RI RXUV LV RQ WKH LGHD RI DXWKRULW\1 $OFKLDQ DQG 'HPVHW] +4<:5, REMHFW WR WKH

QRWLRQ RI ³DXWKRULW\/´ DUJXLQJ WKDW FRQWUDFWV DUH YROXQWDU\1 ,Q RXU PRGHO/ DJHQWV YROXQWDULO\ HQWHU LQWR

FRQWUDFWV/ EXW WKHUH LV VWLOO D UROH IRU ³DXWKRULW\1´ :H VHHN WR H[SORUH WKH PHDQLQJ RI DXWKRULW\/ ILUVW

GLVFXVVHG LQ WKLV FRQWH[W E\ &RDVH/ E\ SUHVHQWLQJ D PRGHO LQ ZKLFK WKH LGHD DULVHV QDWXUDOO\1 2XU QRWLRQ

RI DXWKRULW\ LV VLPLODU WR WKDW RI D %FRRUGLQDWLRQ HIIHFW% LQWURGXFHG LQ 6WROH DQG =ZLHEHO +4<<<,1

7R VXPPDUL]H/ ZH SURSRVH D WKHRU\ RI WKH FRUSRUDWLRQ/ DV RSSRVHG WR D WKHRU\ RI WKH ILUP1

7KH SDSHU SURFHHGV DV IROORZV1 ,Q 6HFWLRQ ,, ZH GHVFULEH WKH PRGHO HFRQRP\1 6HFWLRQ ,,,

GHYHORSV WKH EHQFKPDUN FDVH RI V\PPHWULF LQIRUPDWLRQ DQG 1DVK EDUJDLQLQJ1 6HFWLRQ ,9 LQWURGXFHV

DV\PPHWULF LQIRUPDWLRQ DQG D VLPSOH UHGXFHG0IRUP PRGHO RI EDUJDLQLQJ1 6HFWLRQ 9 VROYHV WKH IXOO PRGHO

ZLWK WDNH0LW0RU0OHDYH0LW RIIHUV ZKHQ WKHUH LV DV\PPHWULF LQIRUPDWLRQ1 ,Q 6HFWLRQ 9, ZH DQDO\]H WKH

UHODWLYH VRFLDO DQG SULYDWH HIILFLHQF\ RI WKH WZR IRUPV RI RUJDQL]DWLRQ1 6HFWLRQ 9,, DGGUHVVHV WKH LVVXH RI

ZK\ LQWHUQDO WUDQVIHU SULFHV FDQQRW UHSOLFDWH PDUNHW SULFHV1 )LQDOO\/ 6HFWLRQ 9,,, FRQFOXGHV1 3URRIV DUH LQ

DQ $SSHQGL[1

,,1 7KH 0RGHO (FRQRP\

:H FRQVLGHU DQ HFRQRP\ LQ ZKLFK ERWK LQWHUPHGLDWH JRRGV DQG ILQDO JRRGV DUH SURGXFHG1

,QWHUPHGLDWH JRRGV DUH XVHG DV LQSXWV IRU WKH SURGXFWLRQ RI ILQDO JRRGV1 3URGXFWLRQ RI ERWK JRRGV

UHTXLUHV ODERU LQSXWV IURP DJHQWV1 3ULQFLSDO+V, RZQ WKH SURGXFWLRQ WHFKQRORJLHV DQG KLUH DJHQWV +WR

9 2WKHU DWWULEXWHV LQFOXGH FHQWUDOL]DWLRQ RI PDQDJHPHQW LQ WKH ERDUG RI GLUHFWRUV DQG UHDG\ WUDQVIHUDELOLW\ RI VKDUHV1
6HH +HQQ DQG $OH[DQGHU +4<;6,1



:

VXSSO\ HIIRUW, LQ D ODERU PDUNHW1 :H FRQVLGHU WZR ZD\V RI RUJDQL]LQJ WKH SURGXFWLRQ RI WKH ILQDO JRRG1 ,Q

RQH FDVH/ KHUHDIWHU FDOOHG 1RQ0,QWHJUDWLRQ/ SURGXFWLRQ WDNHV SODFH LQ WZR ILUPV1 )LUP RQH SURGXFHV WKH

LQWHUPHGLDWH LQSXW JRRG DQG WKHQ VHOOV LW WR WKH VHFRQG ILUP LQ D PDUNHW1 7KH VHFRQG ILUP WKHQ XVHV WKLV

LQSXW WR SURGXFH WKH ILQDO RXWSXW JRRG1 :KHQ SURGXFWLRQ WDNHV SODFH LQ WZR VHSDUDWH ILUPV/ WKHUH DUH WZR

SULQFLSDOV/ RQH +LPSOLFLWO\, RZQLQJ WKH WHFKQRORJ\ WKDW SURGXFHV WKH LQWHUPHGLDWH JRRG DQG WKH RWKHU

+LPSOLFLWO\, RZQLQJ WKH WHFKQRORJ\ WKDW SURGXFHV WKH ILQDO JRRG1 (DFK SULQFLSDO KLUHV DQ DJHQW ZKR

VXSSOLHV WKH HIIRUW IRU SURGXFWLRQ DQG WKH VNLOOV WR WUDGH ZLWK WKH RWKHU ILUP1 ,Q RUGHU IRU WKH ILQDO JRRG WR

EH SURGXFHG WKH XSVWUHDP ILUP KDV WR EX\ WKH LQWHUPHGLDWH LQSXW JRRG IURP WKH GRZQVWUHDP ILUP1 7KH

DJHQWV IURP HDFK ILUP PHHW DQG EDUJDLQ WR GHWHUPLQH D SULFH DW ZKLFK WKH LQSXW JRRG LV WUDGHG1

,Q WKH VHFRQG FDVH/ ZKLFK ZH UHIHU WR DV ,QWHJUDWLRQ/ DOO WKH SURGXFWLRQ WDNHV SODFH LQ RQH ILUP1 $

VLQJOH SULQFLSDO RZQV ERWK WHFKQRORJLHV DQG KLUHV ERWK DJHQWV VR WKDW WKHUH LV QR PDUNHW IRU WKH

LQWHUPHGLDWH LQSXW JRRG1 ³7UDGH´ WKHQ RFFXUV LQVLGH WKH ILUP1 7KHUH LV QR ³SULFH´ DVVRFLDWHG ZLWK WKH

WUDQVIHU RI WKH JRRG LQVLGH WKH ILUP1 %HORZ/ ZH PDNH FOHDU ZKDW WKLV PHDQV1 ,Q WKDW UHJDUG/ KRZHYHU/

QRWH WKDW LQ WKH ILUVW FDVH/ 1RQ0,QWHJUDWLRQ/ SURSHUW\ ULJKWV WR WKH LQSXW JRRG FKDQJH KDQGV LQ WKH PDUNHW

WUDQVDFWLRQ/ ZKLOH LQ WKH VHFRQG FDVH/ ,QWHJUDWLRQ/ WKHUH LV QR WUDQVIHU RI SURSHUW\ ULJKWV1

3URGXFWLRQ ZRUNV DV IROORZV1 (DFK DJHQW PDNHV D QRQYHULILDEOH GLVFUHWH HIIRUW FKRLFH/ H / ZLWK

`/^ /+ HHH� DQG /+ HH ! 1 $Q DJHQW/ FDOOHG $4/ PDNHV DQ HIIRUW FKRLFH WKDW GHWHUPLQHV WKH TXDOLW\ RI WKH

LQWHUPHGLDWH LQSXW JRRG1 $ VHFRQG DJHQW/ FDOOHG $5/ FRPELQHV KLV HIIRUW FKRLFH ZLWK WKH LQWHUPHGLDWH

LQSXW JRRG WR PDNH WKH ILQDO JRRG1 %HFDXVH HIIRUW FKRLFHV DUH GLVFUHWH WKHUH DUH IRXU SRVVLEOH TXDOLW\

VWDWHV IRU WKH ILQDO RXWSXW= ++/ +// /+/ DQG /// ZKHUH WKH ILUVW OHWWHU UHSUHVHQWV WKH HIIRUW FKRLFH RI $4

DQG WKH VHFRQG OHWWHU UHSUHVHQWV WKH HIIRUW FKRLFH RI $51 7KH VWDWH +// IRU H[DPSOH/ UHSUHVHQWV WKH

RXWFRPH ZKHUH $4 PDGH D KLJK HIIRUW DQG $5 PDGH D ORZ HIIRUW1 7KH TXDOLW\ RI WKH ILQDO RXWSXW/ DQG

KHQFH LWV SULFH/ GHSHQG XSRQ WKH TXDOLW\ RI ERWK WKH LQSXW JRRG +L1H1/ WKH HIIRUW FKRLFH RI $4, DQG WKH HIIRUW

FKRLFH RI $51 7KXV/ ZKLOH WKH TXDOLW\ RI WKH LQSXW JRRG RQO\ GHSHQGV RQ $4¶V HIIRUW FKRLFH/ +H RU /H /

WKH TXDOLW\ RI WKH ILQDO RXWSXW GHSHQGV RQ $5¶V HIIRUW FKRLFH DV ZHOO DV $4¶V1 $JHQWV KDYH D GLVXWLOLW\ RI

HIIRUW GHQRWHG E\ LLH ){) ,+ ZLWK 1/+ )!) )LQDOO\/ VLPLODU WR SUHYLRXV ZRUN/ ZH IRFXV RQ WKH H[

DQWH HIIRUW FKRLFHV PDGH E\ $4 DQG $51 1DPHO\/ ZH IRFXV RQ WKH HIIRUW FKRLFHV PDGH E\ WKH WZR DJHQWV

EHIRUH WKH\ PHHW1

7KH SULFH RI WKH ILQDO SURGXFW LV JLYHQ E\ LM3 ZKHUH WKH ILUVW VXEVFULSW UHIHUV WR WKH HIIRUW FKRLFH RI

$4 DQG WKH VHFRQG VXEVFULSW UHIHUV WR WKH HIIRUW FKRLFH RI $5/ VR `/^/ /+ML � 1 7KHVH SULFHV DUH WDNHQ WR

EH H[RJHQRXV/ VDWLVI\LQJ WKH IROORZLQJ DVVXPSWLRQV=



;

$VVXPSWLRQ 4= ///++/++ 3333 ! ! DQG ///++/++ 3333 ðáð 1

7KH VHFRQG SURSHUW\ LV WKH XVXDO QHRFODVVLFDO DVVXPSWLRQ UHIOHFWLQJ WKH FRQFDYLW\ RI WKH SURGXFWLRQ

IXQFWLRQ ZLWK UHVSHFW WR LQYHVWPHQW +RI HIIRUW,1 7KH ILUVW SURSHUW\ DOORZV XV WR FDSWXUH WZR EDVLF LGHDV LQ

WKH VLPSOHVW ZD\ SRVVLEOH1 2QH LV WKDW WKH PRUH HIIRUW H[SHQGHG WKH KLJKHU LV WKH YDOXH RI WKH ILQDO

SURGXFW1 7KH RWKHU LV WKDW SULFHV DUH QRLV\ LQ WKH VHQVH WKDW SULQFLSDOV FDQQRW IXOO\ GLVHQWDQJOH WKH VWDWH RI

QDWXUH IURP REVHUYLQJ WKH ILQDO JRRG SULFH1: 1DPHO\/ WKH SULFH RI WKH ILQDO JRRG GRHV QRW DOORZ SULQFLSDOV

WR GLIIHUHQWLDWH EHWZHHQ WKH VWDWHV +/ DQG /+1 :LWKRXW ORVV RI JHQHUDOLW\ ZH PDNH WKH IROORZLQJ

DGGLWLRQDO DVVXPSWLRQ=

$VVXPSWLRQ 5= ////++/+++ 333 )ð!)ð)ð!)ð 55 1

$VVXPSWLRQ 5 VD\V WKDW WKH VRFLDOO\ HIILFLHQW LQYHVWPHQW LV IRU ERWK DJHQWV WR PDNH D KLJK HIIRUW1 7KLV ZLOO

VHUYH DV D EHQFKPDUN WR ZKLFK ZH FDQ FRPSDUH RWKHU HTXLOLEULD1 :KHQHYHU WKH HTXLOLEULXP GRHV QRW

HQWDLO KLJK HIIRUW IURP ERWK DJHQWV ZH VD\ WKDW WKH )LUVW %HVW KDV QRW EHHQ DFKLHYHG1 +6DWLVI\LQJ

$VVXPSWLRQV 4 DQG 5, ZH ZLOO H[SUHVV WKH ILQDO SULFH DV=

,/+ ML,$3 MLLM ò)ò)ò 

ZKHUH $!3 /
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DQG 43 áá H 1 ,Q )LJXUH 4 ZH SORW WKLV SURGXFWLRQ IXQFWLRQ1 )URP WKH ILJXUH LW LV FOHDU WKDW WKH PDUJLQDO

SURILW LV DOZD\V JUHDWHU WKDQ WKH PDUJLQDO FRVW RI HIIRUW DQG WKDW WKLV GLIIHUHQFH LV GHFUHDVLQJ +L1H1/ WKH

SURGXFWLRQ IXQFWLRQ LV FRQFDYH,1

:H DOVR DVVXPH=



<

$VVXPSWLRQ 6= %RWK SULQFLSDOV DQG DJHQWV DUH ULVN QHXWUDO LQ ILQDO ZHDOWK DQG ERWK KDYH OLPLWHG OLDELOLW\1

)RU DJHQWV OLPLWHG OLDELOLW\ PHDQV WKDW WKH FRQWUDFW RIIHUHG WR DQ DJHQW KDV WR/ DW WKH YHU\ OHDVW/ FRPSHQVDWH

KLP IRU KLV FRVW RI HIIRUW1 ; )RU WKH SULQFLSDOV OLPLWHG OLDELOLW\ PHDQV WKDW LI WKH ILQDO RXWSXW LV QRW

SURGXFHG DQG QR SURILWV DUH PDGH/ WKH\ FDQQRW EH IRUFHG WR KRQRU WKH FRQWUDFWV VLJQHG ZLWK WKHLU DJHQWV1

:KLOH OLPLWHG OLDELOLW\ FDQ EH MXVWLILHG IRU SULQFLSDOV RQ WKH VDPH JURXQGV WKDW LW FDQ EH MXVWLILHG IRU

DJHQWV/ ZH FDQ DOVR WKLQN RI OLPLWHG OLDELOLW\ IRU WKH SULQFLSDOV DV FRUUHVSRQGLQJ WR WKH QRWLRQ WKDW HTXLW\

KROGHUV RI D ILUP FDQQRW EH PDGH WR LQYHVW PRUH WKDQ WKHLU LQLWLDO HTXLW\1

2XU HFRQRP\ LV RQH RI LQFRPSOHWH FRQWUDFWLQJ1 7KH LQFRPSOHWHQHVV RI FRQWUDFWV UHVXOWV IURP

HIIRUW QRW EHLQJ D YHULILDEOH TXDQWLW\1 3ULQFLSDOV/ KRZHYHU/ FDQ ZULWH +YHULILDEOH, FRQWUDFWV FRQWLQJHQW RQ

SULFHV1 ,Q JHQHUDO WKLV PHDQV WKDW FRQWUDFWV FDQ EH ZULWWHQ RQ ERWK WKH SULFH RI WKH ILQDO SURGXFW DV ZHOO DV

WKH SULFH RI WKH LQWHUPHGLDWH SURGXFW +LI WKLV SULFH H[LVWV,1 %RWK SULQFLSDOV REVHUYH ERWK SULFHV1

,Q WKH ILQDO JRRGV PDUNHW SULFHV DUH QRW IXOO\ UHYHDOLQJ +$VVXPSWLRQ 4,1 2XU IRFXV LV RQ KRZ WKH

LQSXW JRRG SULFH LV IRUPHG DQG KRZ LQIRUPDWLRQ IURP WKDW PDUNHW KHOSV UHVROYH WKH LQIRUPDWLRQDO

SUREOHPV RI WKH RXWSXW PDUNHW1 $Q LPSRUWDQW GLIIHUHQFH EHWZHHQ WKH LQWHUPHGLDWH LQSXW PDUNHW DQG WKH

ILQDO JRRG PDUNHW LQ RXU VHWWLQJ LV WKDW WKH PDUNHW IRU WKH ILQDO RXWSXW LV +LPSOLFLWO\, D PDUNHW LQ ZKLFK

WKHUH DUH PDQ\ DJHQWV/ VRPH LQIRUPHG/ ELGGLQJ IRU WKH ILQDO JRRG1 7KH PDUNHW IRU WKH LQWHUPHGLDWH LQSXW

JRRG LV D ELODWHUDO PDUNHW LQ ZKLFK WKHUH LV QRW QHFHVVDULO\ LQIRUPDWLRQ DJJUHJDWLRQ1 7KH LQWHUPHGLDWH

LQSXW JRRG SULFH ZLOO GHSHQG RQ ZKHWKHU $4 DQG $5 DUH LQIRUPHG DQG KRZ WKH\ EDUJDLQ1

:KHQ SURGXFWLRQ WDNHV SODFH LQ WZR ILUPV/ WKH DJHQWV/ KDYLQJ EHHQ KLUHG DQG KDYLQJ PDGH WKHLU

HIIRUW FKRLFHV/ VHDUFK IRU WUDGLQJ SDUWQHUV DW D FRVW1 :H DVVXPH WKDW WKH FRVW RI VHDUFKLQJ LV VXIILFLHQWO\

KLJK VR DV WR JXDUDQWHH WKDW WKH SULQFLSDOV SUHIHU WKDW WKH DJHQWV QHJRWLDWH D SULFH DQG WUDGH ZLWK HDFK RWKHU

UDWKHU WKDQ JR DQG VHDUFK IRU DQRWKHU SDUWQHU1 $OWHUQDWLYHO\/ RQH FDQ ORRN DW WKH VLWXDWLRQ ZKHUH WKH WZR

DJHQWV PDNH UHODWLRQVKLS VSHFLILF LQYHVWPHQWV DQG KHQFH DUH EHWWHU RII WUDGLQJ ZLWK HDFK RWKHU LQ WKLV

ELODWHUDO PRQRSRO\1< )LQDOO\/ ZKLOH LW LV SRVVLEOH WR DVVXPH WKDW DJHQWV HLWKHU EDUJDLQ RYHU WKHLU RZQ

VXUSOXV RU RYHU WKH VXUSOXV RI WKHLU ILUP ZH PDNH WKH IROORZLQJ DVVXPSWLRQ=

: 7KLV LV WKH VWDQGDUG DVVXPSWLRQ PDGH LQ DJHQF\ PRGHOV ZKHUH WKH FRQWUDFWV FDQ EH ZULWWHQ RQ QRLV\ VLJQDOV RI WKH
WUXH HIIRUW FKRLFH1
;:H LQWHUSUHW OLPLWHG OLDELOLW\ DV DQ H[0DQWH FRQVWUDLQW RQ WKH FRQWUDFWV RIIHUHG WR WKH DJHQWV1 &RQWUDFWV WKDW PD\
UHVXOW LQ ORVVHV WR DJHQWV DUH WKHUHIRUH IRUELGGHQ1 )RU D PRUH HODERUDWH GLVFXVVLRQ RI OLPLWHG OLDELOLW\ VHH
6DSSLQJWRQ +4<;6,1

< 7KH QRWLRQ WKDW WKH WZR SDUWLHV DUH ORFNHG LQWR WKH UHODWLRQVKLS DQG PXVW WKHUHIRUH UHDFK DQ DJUHHPHQW LV D FRPPRQ
DVVXPSWLRQ DPRQJ SDSHUV WKDW GHDO ZLWK WKH WKHRU\ RI WKH ILUP1 +6HH IRU H[DPSOH *+ +4<;9,/ +0 +4<<3,,1 $Q
DOWHUQDWLYH LQWHUSUHWDWLRQ LV RI DQ LQYHVWPHQW0VSHFLILF UHODWLRQVKLS1 2QFH WKH LQYHVWPHQW KDV EHHQ PDGH WKHUH LV
DGGLWLRQDO YDOXH ZKHQ VWD\LQJ ZLWK \RXU SDUWQHU FRPSDUHG WR VHDUFKLQJ IRU D QHZ RQH1 ,Q WKH ZRUGV RI :LOOLDPVRQ
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$VVXPSWLRQ 7= :KHQ DJHQWV QHJRWLDWH D SULFH LQ WKH LQWHUPHGLDWH LQSXW PDUNHW/ WKH\ VHHN WR PD[LPL]H

WKHLU ILUP¶V WRWDO VXUSOXV1

7KLV DVVXPSWLRQ LV PDGH IRU VLPSOLFLW\1 $OWKRXJK DJHQWV FKRRVH SULFHV VR DV WR PD[LPL]H WKHLU

FRPSDQLHV¶ VXUSOXVHV WKH\ DUH VWLOO FRQFHUQHG ZLWK WKHLU RZQ XWLOLW\ OHYHOV1 $Q DJHQW ZLOO PDNH DQ HIIRUW

FKRLFH WR PD[LPL]H KLV FRPSHQVDWLRQ EDVHG RQ WKH ZDJHV RIIHUHG WR KLP XQGHU WKH FRQWUDFW ZLWK WKH

SULQFLSDO1 0RUHRYHU/ WKHVH ZDJH FRQWUDFWV KDYH WR EH VXFK WKDW LW ZLOO EH LQ WKH LQWHUHVWV RI WKH DJHQWV WR

DJUHH WR WUDQVDFW ZLWK HDFK RWKHU DW WKH VSHFLILHG SULFHV1 7KH EDVLF LVVXH FRQFHUQV KRZ DQ DJHQW EHKDYHV

ZKHQ KH QHJRWLDWHV D SULFH RQ EHKDOI RI KLV SULQFLSDO1 $ VWURQJ IRUP RI DJHQF\ SUREOHPV ZRXOG DVVXPH

WKDW DJHQWV EDUJDLQ IRU SULFHV WKDW PD[LPL]H WKHLU LQGLYLGXDO XWLOLW\ OHYHOV1 :H DGRSW D ZHDNHU YLHZ/

QDPHO\/ WKDW ZKLOH DJHQWV PDNH XQYHULILDEOH HIIRUW FKRLFHV WKH\ GR VHHN WR PD[LPL]H WKHLU ILUP¶V VXUSOXV

ZKHQ WKH\ EDUJDLQ1 ,PSOLFLWO\/ WKLV YLHZ LV D UHGXFHG IRUP IRU QRQFRQWUDFWXDO LQVWLWXWLRQV DQG LQIOXHQFHV

WKDW HQIRUFH WKLV REMHFWLYH IXQFWLRQ1

,,,1 7KH %HQFKPDUN &DVH= 2UJDQL]DWLRQDO &KRLFH :LWK )XOO\ ,QIRUPHG $JHQWV

:H EHJLQ WKH DQDO\VLV ZLWK D EHQFKPDUN FDVH LQ ZKLFK WKH DJHQWV DUH IXOO\ LQIRUPHG DERXW WKH

TXDOLW\ RI WKH LQWHUPHGLDWH LQSXW JRRG EHLQJ WUDGHG LQ WKH PDUNHW1 7KLV PHDQV WKDW $5 LV FRVWOHVVO\

LQIRUPHG DERXW WKH HIIRUW FKRLFH RI $4 DQG $4 LV FRVWOHVVO\ LQIRUPHG DERXW WKH HIIRUW FKRLFH RI $51 7KXV/

WKH TXDOLW\ VWDWH RI ERWK WKH LQSXW DQG WKH RXWSXW JRRGV DUH NQRZQ WR WKH DJHQWV ZKHQ WKH\ PHHW/ WKRXJK

HIIRUW LV QRW YHULILDEOH1 ,Q WKLV EHQFKPDUN VHWWLQJ/ ZH H[DPLQH WKH RSWLPDO RUJDQL]DWLRQDO FKRLFH DQG

VKRZ WKDW ,QWHJUDWLRQ LQWR D VLQJOH ILUP ZHDNO\ GRPLQDWHV 1RQ0,QWHJUDWLRQ1

7KH DQDO\VLV SURFHHGV E\ ILUVW H[DPLQLQJ WKH FDVH RI 1RQ0,QWHJUDWLRQ DQG WKHQ FRQVLGHULQJ WKH

FDVH RI ,QWHJUDWLRQ1 7KH VROXWLRQ WR WKH ,QWHJUDWLRQ FDVH RI WKLV VHFWLRQ ZLOO EH WKH VDPH WKURXJKRXW WKH

UHPDLQLQJ PRGHOV RI SULFH IRUPDWLRQ WKDW FRPH ODWHU LQ WKH SDSHU1

$1 1RQ0,QWHJUDWLRQ :LWK )XOO\ ,QIRUPHG $JHQWV

7KH VHTXHQFH RI HYHQWV LV DV IROORZV=

41 3ULQFLSDOV KLUH DJHQWV LQ WKH ODERU PDUNHW/ VLJQLQJ FRPSHQVDWLRQ FRQWUDFWV1

51 $4 DQG $5 PDNH HIIRUW FKRLFHV1

+4<:<,= ³7KH WUDQVDFWLRQV WKDW , ZLVK WR HPSKDVL]H KHUH/ KRZHYHU/ DUH H[FKDQJHV RI WKH UHFXUULQJ NLQG1 $OWKRXJK
ODUJH0QXPEHUV FRPSHWLWLRQ LV IUHTXHQWO\ IHDVLEOH DW WKH LQLWLDO DZDUG VWDJH IRU UHFXUULQJ FRQWUDFWV RI DOO NLQGV/
LGLRV\QFUDWLF WUDQVDFWLRQV DUH RQHV IRU ZKLFK WKH UHODWLRQVKLS EHWZHHQ EX\HU DQG VXSSOLHU LV TXLFNO\ WKHUHDIWHU
WUDQVIRUPHG LQWR RQH RI ELODWHUDO PRQRSRO\0RQ DFFRXQW RI WKH WUDQVDFWLRQ0VSHFLILF FRVWV«´+S1 574,1
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61 $4 DQG $5 VHDUFK IRU WUDGLQJ SDUWQHUV/ PHHW/ DQG EDUJDLQ1 $V D UHVXOW RI WKH EDUJDLQLQJ JDPH

D SULFH LV IRUPHG1

71 7UDGH RI WKH LQSXW JRRG WDNHV SODFH DW WKH QHJRWLDWHG SULFH1

81 $5 VHOOV WKH ILQDO SURGXFW LQ WKH RXWSXW PDUNHW DQG DJHQWV UHFHLYH WKHLU FRPSHQVDWLRQ1

$V ZDV DVVXPHG LQ $VVXPSWLRQ 7/ DJHQWV 1DVK EDUJDLQ RYHU WKH WRWDO VXUSOXV RI WKHLU FRPSDQLHV1

,Q WKLV FDVH WKHQ WKH SULFHV LQ WKH PDUNHW IRU WKH LQSXW JRRG ZLOO FRUUHVSRQG WR WKH ³TXDOLW\´ VWDWHV/ DV

IROORZV=

/

0

0

+

3//
3+/
3/+
3++
3ULFH6WDWH

8VLQJ WKH 1DVK EDUJDLQLQJ VROXWLRQ/ DQG DVVXPLQJ ERWK DJHQWV KDYH DQ RXWVLGH RSWLRQ RI ]HUR/ ZH KDYH

WKDW +3 / IRU H[DPSOH/ LV WKH VROXWLRQ WR DD ððð 4,3+,+PD[ SS3++3
ZKHUH IRU WKH UHVW RI WKH SDSHU ZH

WDNH WKH FDVH RI V\PPHWULF EDUJDLQLQJ SRZHU/ 813 D 1 1RWLFH WKDW WKH DVVXPSWLRQ RI 1DVK EDUJDLQLQJ

PHDQV WKDW WKH SULFHV RI WKH LQWHUPHGLDWH LQSXW JRRG KDYH WKH VDPH LQIRUPDWLRQDO FRQWHQW DV GR WKH SULFHV

RI WKH ILQDO RXWSXW1 ,Q RWKHU ZRUGV WKHUH LV D RQH0WR0RQH FRUUHVSRQGHQFH EHWZHHQ WKH LQSXW SULFH DQG WKH

ILQDO RXWSXW SULFH1 7KLV REVHUYDWLRQ LV HQRXJK WR WHOO XV WKDW WKH DOORFDWLYH UROH RI SULFHV LQ WKH LQSXW

PDUNHW LV QRW SDUWLFXODUO\ LPSRUWDQW1

$14 2SWLPDO &RQWUDFWV= 7KH ,QSXW 3URGXFHU

:H ILUVW VROYH IRU WKH RSWLPDO FRQWUDFW WKDW 34 RIIHUV $41 7KH RSWLPDO FRQWUDFW FDQ HLWKHU LQGXFH D

KLJK HIIRUW IURP $4 RU D ORZ HIIRUW1 &RQWUDFWV ZLOO EH FRQWLQJHQW RQ REVHUYHG LQSXW DQG ILQDO JRRG

SULFHV143 $Q LPSRUWDQW IHDWXUH RI WKH RSWLPL]DWLRQ SUREOHP IDFLQJ 34 LV WKH GHSHQGHQFH RI KHU ILUP¶V

SURILWV RQ WKH GHFLVLRQ PDGH E\ WKH VHFRQG ILUP +L1H1/ $5¶V HIIRUW FKRLFH,1 ,Q RUGHU WR VSHFLI\ 34¶V

SUREOHP ZH QHHG WR GHILQH KHU EHOLHI UHJDUGLQJ WKH HIIRUW FKRLFH RI WKH DJHQW RXWVLGH RI KHU DXWKRULW\/ $51

/HW T EH WKH SUREDELOLW\ DVVHVVPHQW RI 34 WKDW $5 ZLOO PDNH D KLJK HIIRUW FKRLFH1 2I FRXUVH $5¶V HIIRUW

FKRLFH GHSHQGV RQ KLV FRQWUDFW ZLWK 351 *LYHQ WKH EHOLHI T/ OLPLWHG OLDELOLW\/ DQG WKH SULFH IRUPDWLRQ

43:KLOH RQH FDQ LPDJLQH 34 RQO\ EHLQJ DEOH WR ZULWH D FRQWUDFW FRQWLQJHQW RQ WKH SULFH RI WKH LQWHUPHGLDWH JRRG/ ZH
IRFXV RQ WKH FDVH ZKHUH 34 FDQ FRQWUDFW RQ ERWK WKH LQWHUPHGLDWH JRRG SULFH DQG WKH ILQDO RXWSXW SULFH1 ,Q $SSHQGL[
& ZH FRQVLGHU WKH FDVH ZKHUH 34 FDQQRW FRQWUDFW RQ WKH ILQDO RXWSXW SULFH1 7KHUH ZH VKRZ WKDW WKH PDLQ GLIIHUHQFH
LQ WKH HTXLOLEULXP LV WKDW WKH HTXLOLEULXP ZLWK OHVV LQIRUPDWLRQ JLYHQ WR 34 LV DFWXDOO\ PRUH HIILFLHQW1
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PHFKDQLVP/ 34 KDV WR FRPSDUH KHU SURILWV IURP LQGXFLQJ D KLJK HIIRUW WR KHU SURILWV IURP LQGXFLQJ D ORZ

HIIRUW IURP $41 :H GHULYH WKH RSWLPDO FRQWUDFW XQGHU HDFK DOWHUQDWLYH DQG REWDLQ D FRQGLWLRQ RQ T XQGHU

ZKLFK WKH RSWLPDO FRQWUDFW LQGXFHV KLJK HIIRUW1

/HW .
,-: EH WKH ZDJH SDLG WR $4 E\ 34 ZKHQ SULFHV ,-3 DQG .3 DUH UHSRUWHG1 ,-3 LV WKH ILQDO

RXWSXW SULFH ZKLOH .3 LV WKH LQWHUPHGLDWH LQSXW SULFH1 :KHQ LQGXFLQJ D KLJK HIIRUW IURP $4 WKH

PD[LPL]DWLRQ SUREOHP IRU 34 LV WR FKRRVH ZDJHV WR=

PD[
`^ .

,-:
,,+4+,+ 0

+/0
+
+++ :3T:3T ððòð

6XEMHFW WR=
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/
//

0
+/+

0
+/
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++

/
/
//

+
0
/+

+
0
+/

+
+
++

:TT::TT:
:
:
:
:

)ððòt)ððò

)t

)t

)t

)t

,,+4+,,+4+

7KH REMHFWLYH IXQFWLRQ GHVFULEHV WKH H[SHFWHG SURILWV WR 34 QHW RI WKH ZDJHV VKH SD\V1 7KH ILUVW IRXU

FRQVWUDLQWV UHIOHFW OLPLWHG OLDELOLW\ DQG WKH ODVW RQH LV WKH XVXDO LQFHQWLYH FRPSDWLELOLW\ FRQVWUDLQW1

/HPPD 4= 7KH VROXWLRQ WR WKLV SUREOHP LV= /
/
//+

0
+/+

+
++ ::: ) ) ')ò) // / ZKHUH

/+ )ð){') 1

3URRI= 6HH $SSHQGL[ $1 �

1RWH WKDW WKHVH FRQWUDFWV DUH RSWLPDO IRU DQ\ YDOXH RI T1 (YHQ LI T 4 LW LV VWLOO WKH FDVH WKDW

1+
++ +:  ) ò') 7KH UHDVRQ LV WKDW ZKLOH 34 EHOLHYHV WKDW $5 PDGH D KLJK HIIRUW WKHUH LV QR YHULILDEOH

ZD\ IRU KHU WR SURYH WKDW 03 FRUUHVSRQGV WR WKH VWDWH /+ DQG QRW WR WKH VWDWH +/1 7KXV/ 34 PXVW VWLOO RIIHU

KHU DJHQW D FRQWUDFW WKDW VDWLVILHV WKH OLPLWHG OLDELOLW\ FRQVWUDLQW/ 0
/+ +: t ) 1 7KLV PHDQV WKDW WKH ,&

FRQVWUDLQW FDQ RQO\ EH VDWLVILHG LI 1+
++ +:  ) ò')

,I WKH SULQFLSDO GHFLGHV WR LQGXFH KHU DJHQW WR PDNH D ORZ HIIRUW FKRLFH VKH PD[LPL]HV=
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PD[̀
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,-:
,,+4+,+ /

///
0
+/0 :3T:3T ððòð

6XEMHFW WR=
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/HPPD 5= 7KH VROXWLRQ WR WKLV SUREOHP LV= 1/ /
/
//+

0
+/

+
++ ::: ) )  

3URRI= 2EYLRXV1 �

$15 2SWLPDO &RQWUDFWV= 7KH 2XWSXW 3URGXFHU

1RZ FRQVLGHU 351 /LNH 34/ 35 FDQ ZULWH FRQWUDFWV FRQWLQJHQW RQ ERWK WKH SULFH RI WKH

LQWHUPHGLDWH LQSXW JRRG DQG WKH SULFH RI WKH ILQDO RXWSXW1 /HW E GHQRWH WKH SUREDELOLW\ DVVHVVPHQW RI 35

WKDW $4 ZLOO SURGXFH D KLJK TXDOLW\ LQSXW JRRG1 :KHQ GHFLGLQJ WR LQGXFH D KLJK HIIRUW IURP $5/ 35

FKRRVHV WKH FRPSHQVDWLRQ FRQWUDFW WR VROYH=

PD[̀
^ .

,-:
,,+4+,+ 0

+/0+/
+
+++++ :33E:33E ðððòðð

6XEMHFW WR=
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/HPPD 6= 7KH VROXWLRQ WR WKLV SUREOHP LV= 1// /
/
//+

0
/+

0
+/+

+
++ :::: ) )  ')ò) 

3URRI= 6HH $SSHQGL[ $1 �

,I 35 GHFLGHV WR LQGXFH D ORZ HIIRUW IURP KHU DJHQW/ VKH VROYHV=
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/HPPD 7= 7KH VROXWLRQ LV WULYLDOO\= 1// /
/
//+

0
+/+

+
++ ::: ) ) ) 

3URRI= 2EYLRXV1 �

$Q HTXLOLEULXP LV= +4, D VHW RI FRQWUDFWV GHVLJQHG E\ WKH SULQFLSDOV WR PD[LPL]H WKHLU UHVSHFWLYH

H[SHFWHG XWLOLWLHV> +5, HIIRUW FKRLFHV E\ HDFK DJHQW VXFK WKDW WKHLU H[SHFWHG XWLOLWLHV DUH PD[LPL]HG JLYHQ

WKH FRQWUDFWV> DQG +6, FRUUHFW EHOLHIV/ KHOG E\ HDFK SOD\HU/ UHJDUGLQJ WKH FKRLFHV RI WKH RWKHU SOD\HUV1

&RPELQLQJ WKH DERYH FRQGLWLRQV UHVXOWV LQ D 1DVK HTXLOLEULXP1 :KLOH ZH GR QRW QHHG WR VROYH IRU WKH

DFWXDO HTXLOLEULXP E DQG T IRU WKH DQDO\VLV RI WKLV VHFWLRQ ZH JLYH WKH SURSRVLWLRQ GHVFULELQJ WKH

HTXLOLEULXP/ 3URSRVLWLRQ %4/ DQG LWV SURRI LQ $SSHQGL[ %1

%1 ,QWHJUDWLRQ

,Q WKH FDVH RI ,QWHJUDWLRQ/ DOO SURGXFWLRQ WDNHV SODFH ZLWKLQ D VLQJOH ILUP LQ ZKLFK D VLQJOH

SULQFLSDO RZQV ERWK WHFKQRORJLHV DQG KLUHV ERWK DJHQWV1 2QH SULQFLSDO WKHQ KDV WKH DXWKRULW\ WR ZULWH WKH

FRQWUDFWV RI ERWK DJHQWV1 +RZHYHU/ WKH LQSXW PDUNHW GRHV QRW H[LVW DQG VR DJHQWV GR QRW QHHG WR DJUHH RQ

DQ LQSXW SULFH LQ RUGHU IRU SURSHUW\ ULJKWV WR WKH LQSXW JRRG WR EH WUDQVIHUUHG IURP RQH GLYLVLRQ +DJHQW, WR

DQRWKHU1 7KH VLQJOH SULQFLSDO WKRXJK PD\ DVN WKH DJHQWV WR UHSRUW VLJQDOV RI TXDOLW\1 :H FDOO VXFK VLJQDOV

³WUDQVIHU SULFHV´ DQG DQDO\]H WKHP LQ 6HFWLRQ 9,, ZKHUH ZH ZLOO VKRZ WKDW WKHVH WUDQVIHU SULFHV FDQQRW

UHSOLFDWH WKH LQIRUPDWLRQ LQ PDUNHW SULFHV1

7R VROYH IRU WKH HTXLOLEULXP ZH QHHG WR ILQG WKH RSWLPDO FRQWUDFWV ZULWWHQ E\ WKH SULQFLSDO DQG WKH

HIIRUW FKRLFHV PDGH E\ WKH WZR DJHQWV1 6LQFH WKH FRPSHQVDWLRQ RI HDFK DJHQW GHSHQGV RQ WKH HIIRUW PDGH

E\ WKH RWKHU DJHQW WRR/ HDFK DJHQW KDV WR KDYH D EHOLHI DERXW ZKDW WKH RWKHU DJHQW ZLOO GR1 $V EHIRUH ZH

OHW T GHQRWH WKH SUREDELOLW\ DVVHVVPHQW WKDW $4 KDV UHJDUGLQJ WKH FKDQFH WKDW $5 ZLOO PDNH D KLJK HIIRUW

FKRLFH1 6LPLODUO\/ OHW E GHQRWH WKH SUREDELOLW\ DVVHVVPHQW WKDW $5 KDV UHJDUGLQJ WKH FKDQFH WKDW $4 ZLOO
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PDNH D KLJK HIIRUW FKRLFH1 1RWH WKDW WKH VLQJOH SULQFLSDO KDV WKH DXWKRULW\ WR RSWLPDOO\ FKRRVH ERWK

FRQWUDFWV/ ZKLFK LQ HTXLOLEULXP LPSOLHV WKDW VKH FKRRVHV ERWK RI WKHVH SUREDELOLWLHV1 7KLV LV VR EHFDXVH LQ

HTXLOLEULXP WKH SULQFLSDO¶V FRQWUDFW FKRLFHV DQG WKH EHOLHIV/ E DQG T/ PXVW EH FRQVLVWHQW ZLWK WKH DFWLRQV

WDNHQ E\ WKH DJHQWV1 *LYHQ WKH EHOLHIV E DQG T/ WKH SULQFLSDO VROYHV=

,`5,+4,+4+,5,@+4+,4+>,5+^[ `^ ////+/+/++++: :3ET:3TEET:3TE0D
LM

ðððòððòðòð

6XEMHFW WR=

,,+4+,+,,+4+,+
,,+4+,+,,+4+,+

////+/++/+++

////+/++/+++
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7KH REMHFWLYH IXQFWLRQ LV VLPSO\ WKH H[SHFWHG YDOXH RI WKH SULQFLSDO¶V SURILWV1 7KH ILUVW WKUHH FRQVWUDLQWV

DUH OLPLWHG OLDELOLW\ FRQVWUDLQWV ZKLOH WKH ODVW WZR DUH LQFHQWLYH FRPSDWLELOLW\ FRQVWUDLQWV IRU $4 DQG $51

/HPPD 8= 7KH RSWLPDO FRQWUDFWV DUH JLYHQ E\=

L1 )RU 3`/^ zET = ')ò) +++: > ++/: ) > ///: ) 1

LL1 (OVH= +++: ) > ++/: ) > ///: ) 1

3URRI= 6HH $SSHQGL[ $1 �

7KLV OHDGV WR WKH IROORZLQJ HTXLOLEULXP=

3URSRVLWLRQ 4= 7KH HTXLOLEULXP FRQVLVWV RI WKH FRQWUDFWV VSHFLILHG LQ /HPPD 8 DQG WKH IROORZLQJ EHOLHIV

T- DQG E- WKDW GHSHQG RQ WKH PDUJLQDO FRVW RI HIIRUW /+ )ð){') DV IROORZV=

L1 )RU Hd') = 4--   ET 1

LL1 )RU 4d')áH = 3-  T / 4-  E > 4-  T / 3-  E 1

LLL1 )RU ')á4 = 3--   ET 1

3URRI= 7R ILQG WKH HTXLOLEULXP ZH QHHG WR VROYH IRU WKH RSWLPDO - DQG -T E 1 *LYHQ WKH RSWLPDO

FRQWUDFWV/ WKH SULQFLSDO¶V REMHFWLYH IXQFWLRQ LV=
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$ET3TEET3TE ++/+++ ,4,+4+,5,@+4+,4+>,55+ ððò)ððòðò')ð)ð 1

7KH SULQFLSDO ZLOO FKRRVH T- DQG E- GHSHQGLQJ RQ WKH UHODWLRQ EHWZHHQ ')ð)ð 55 +++3 +ERWK DJHQWV

PDNH D KLJK HIIRUW,/ ++/3 )ð 5 +RQH DJHQW PDNHV D KLJK HIIRUW,/ DQG $ +ERWK DJHQWV PDNH D ORZ HIIRUW,1

7KHVH DUH HTXLYDOHQW WR/ ')ðòò 54 H$ / ')ðò4$ / DQG $ UHVSHFWLYHO\1 7KHQ GHSHQGLQJ RQ ') /

WKH SULQFLSDO ZLOO FKRRVH HLWKHU T- E- 4/ T- E- 3/ RU T- 4 DQG E- 31 �

5HFDOO RXU DVVXPSWLRQ WKDW WKH )LUVW %HVW VROXWLRQ LV WR PDNH D KLJK HIIRUW/ L1H1/ WKDW

////++/+++ 333 )ð!)ð)ð!)ð 55 1

,Q FRPSDULVRQ/ IURP WKH HTXLOLEULXP FRQGLWLRQV VWDWHG LQ 3URSRVLWLRQ 4/ ERWK DJHQWV PDNH D KLJK HIIRUW LI

DQG RQO\ LI=

++//+++ 33 )ð!)ò)ð 557 / +4,

ZKLOH RQH DJHQW PDNHV D KLJK HIIRUW LI DQG RQO\ LI=

///++/ 33 )ð!)ð 55 1 +5,

*LYHQ RXU GHILQLWLRQ RI WKH SULFH IXQFWLRQ LM3 / +4, DQG +5, DUH HTXLYDOHQW WR=

,4+,+,4+ ')ðò!')ðò')ðò $$ H +4C,

DQG

$$ !')ðò ,4+ 1 +5C,

,I +5C, KROGV WKHQ WKH SULQFLSDO ZLOO LQGXFH RQO\ RQH DJHQW WR PDNH D KLJK HIIRUW FKRLFH1 ,I +4C, KROGV WRR/

WKHQ WKH SULQFLSDO ZLOO LQGXFH ERWK DJHQWV WR PDNH D KLJK HIIRUW FKRLFH1

5HFDOO WKDW ') LV WKH PDUJLQDO FRVW RI HIIRUW WR WKH DJHQWV1 7KH PDUJLQDO SURGXFW RI WKH ILUVW KLJK

HIIRUW PDGH LV ')ò4 / ZKLOH ')òH LV WKH PDUJLQDO SURGXFW RI WKH VHFRQG KLJK HIIRUW PDGH1

'HSHQGLQJ RQ WKH UHODWLRQ EHWZHHQ ') / 4 DQG H WKH SULQFLSDO HLWKHU LQGXFHV KLJK HIIRUW IURP ERWK

DJHQWV/ IURP RQH DJHQW/ RU GHFLGHV QRW WR LQGXFH DQ\ HIIRUW IURP HLWKHU DJHQW1 1RWLFH WKDW WKLV HTXLOLEULXP

GRHV QRW DOZD\V UHVXOW LQ )LUVW %HVW HIILFLHQF\1 8QOLNH DQ XQFRQVWUDLQHG VRFLDO SODQQHU/ WKH SULQFLSDO GRHV

QRW QHFHVVDULO\ LQGXFH ERWK DJHQWV WR PDNH KLJK HIIRUW FKRLFHV HYHQ WKRXJK VKH FDQ FRQWURO WKH DFWLRQV RI

ERWK +WKURXJK WKH FRQWUDFWV VKH ZULWHV,1 7KH UHDVRQ IRU WKLV GHYLDWLRQ IURP WKH HIILFLHQW RXWFRPH LV WKDW

OLPLWHG OLDELOLW\ DQG WKH DELOLW\ RI DJHQWV WR KLGH EHKLQG HDFK RWKHU DOORZV WKHP WR H[WUDFW VRPH RI WKH

VXUSOXV IURP WKH SULQFLSDO144

44 7KLV SUREOHP LV WKH ³PRUDO KD]DUG LQ WHDPV´ SUREOHP DQDO\]HG LQ +ROPVWURP +4<;5,1
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&1:KLFK +DQG= 9LVLEOH RU ,QYLVLEOH"

+DYLQJ VROYHG IRU WKH RSWLPDO FRQWUDFWV IRU HDFK RUJDQL]DWLRQDO IRUP ZH FDQ QRZ SURYH WKDW WKH

SULQFLSDOV SUHIHU ,QWHJUDWLRQ RYHU 1RQ0,QWHJUDWLRQ1

3URSRVLWLRQ 5= :KHQ LQSXW SULFHV DUH IRUPHG E\ IXOO\ LQIRUPHG DJHQWV EDVHG RQ 1DVK EDUJDLQLQJ/

SULQFLSDOV DOZD\V +ZHDNO\, SUHIHU WR LQWHJUDWH LQWR D VLQJOH ILUP1

3URRI=:KLOH WKH SURSRVLWLRQ FDQ EH VKRZQ E\ GLUHFW FDOFXODWLRQ RI WKH WRWDO SURILWV XQGHU HDFK

RUJDQL]DWLRQDO IRUP/ LW LV DOVR FOHDU WKURXJK LQVSHFWLRQ RI WKH FRQWUDFWV1 /RRNLQJ DW WKH RSWLPDO FRQWUDFWV

DERYH LQ WKH FDVH RI ,QWHJUDWLRQ/ QRWH WKDW IRU DQ\ E DQG T FKRVHQ LQ WKH HTXLOLEULXP/ WKH FRQWUDFWV DUH WKH

VDPH DV WKRVH LQ WKH FDVH RI 1RQ0,QWHJUDWLRQ1 7KXV/ WKH FRPELQHG SURILW RI WKH SULQFLSDOV FDQ RQO\ EH

KLJKHU LQ WKH FDVH RI 1RQ0,QWHJUDWLRQ LI WKH\ DUH DEOH WR FKRRVH D EHWWHU FRPELQDWLRQ RI T DQG E1 %XW/ LQ

WKH FDVH RI ,QWHJUDWLRQ RQH SULQFLSDO KDV WKH DXWKRULW\ WR ZULWH ERWK FRQWUDFWV/ FKRRVLQJ ERWK E DQG T/

ZKLOH LQ WKH 1RQ0,QWHJUDWLRQ FDVH 34 FKRRVHV E DQG 35 FKRRVHV T1 ,W LV FOHDU WKHQ WKDW ,QWHJUDWLRQ ZLOO

SURYLGH WKH SULQFLSDO ZLWK D ZHDNO\ GRPLQDWLQJ SURILW1 �

7KH UHVXOW LQ 3URSRVLWLRQ 5 VKRXOG QRW EH VXUSULVLQJ1 ,QWXLWLYHO\/ VHSDUDWLQJ SURGXFWLRQ LQWR WZR

ILUPV KDV WZR DIIHFWV1 7KH ILUVW LV WKH LQWURGXFWLRQ RI D FRRUGLQDWLRQ SUREOHP IRU WKH WZR SULQFLSDOV ZKR

QRZ FRPSHWH ZLWK HDFK RWKHU1 7KH VHFRQG LV WKH LQWURGXFWLRQ RI WKH LQSXW SULFH/ ZKLFK PD\ SRWHQWLDOO\

SURYLGH LQIRUPDWLRQ WR HDFK SULQFLSDO UHJDUGLQJ WKH HIIRUW FKRLFH RI KHU DJHQW1 6LQFH/ LQ WKLV FDVH/ WKH

LQIRUPDWLRQDO FRQWHQW RI WKH LQSXW SULFH LV WKH VDPH DV WKDW RI WKH ILQDO RXWSXW SULFH/ WKH VHSDUDWLRQ LQWR

WZR ILUPV RQO\ FUHDWHV D FRRUGLQDWLRQ SUREOHP IRU WKH SULQFLSDOV +WKH FKRLFHV RI T DQG E DUH QRZ GRQH

VHSDUDWHO\, ZLWKRXW JLYLQJ WKHP DQ\ FRXQWHUYDLOLQJ LQIRUPDWLRQDO EHQHILWV UHJDUGLQJ ZKHWKHU WKH WUXH VWDWH

LV +/ RU /+1 ,Q RWKHU ZRUGV WKH LQWHUPHGLDWH LQSXW SULFH LV UHGXQGDQW LQ WHUPV RI WKH LQIRUPDWLRQ LW

SURYLGHV WR SULQFLSDOV1 7KXV/ WKH LQWHUPHGLDWH LQSXW SULFH LV VHUYLQJ QR DOORFDWLRQDO UROH1

,91 &RVWO\ ,QIRUPDWLRQ 3URGXFWLRQ E\ %RWK 3ULQFLSDOV DQG $JHQWV

7KH DERYH EHQFKPDUN FDVH DVVXPHG WKDW DJHQWV ZHUH FRVWOHVVO\ LQIRUPHG DERXW WKH TXDOLW\ RI WKH

LQWHUPHGLDWH LQSXW ZKHQ LW ZDV VROG LQ WKH PDUNHW1 :H VDZ WKDW/ LQ HTXLOLEULXP/ WKHUH ZDV QR

LQIRUPDWLRQDO FRQWHQW WR WKH LQSXW SULFHV EH\RQG WKDW DOUHDG\ FRQYH\HG LQ WKH RXWSXW SULFHV1 ,Q WKLV

VHFWLRQ ZH WDNH D ILUVW VWHS WRZDUGV D GLIIHUHQW VFHQDULR LQ ZKLFK WKH LQSXW PDUNHWV SULFHV ZLOO HYHQWXDOO\

KDYH DQ LQIRUPDWLRQDO UROH1 5HDOLVWLFDOO\/ WKH TXDOLW\ RI FRPSOLFDWHG LQSXW JRRGV LV QRW HDVLO\ GHWHUPLQHG

DQG VR/ LQ WKLV VHFWLRQ/ ZH DVVXPH FRVWO\ LQIRUPDWLRQ SURGXFWLRQ E\ DJHQWV/ LQ DGGLWLRQ WR SULQFLSDOV1
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6SHFLILFDOO\/ ZH DVVXPH WKDW $5*V DELOLW\ WR GHWHFW WKH TXDOLW\ RI WKH LQSXW JRRG GHSHQGV RQ KLV

HIIRUW FKRLFH1 ,Q RWKHU ZRUGV/ LW LV FRVWO\ IRU $5/ WKH LQSXW EX\HU/ WR GHWHUPLQH ZKHWKHU $4 KDV PDGH D

KLJK HIIRUW1 7KLV PHDQV WKDW LI $5 PDNHV D ORZ HIIRUW +DQG KHQFH GRHV QRW SURGXFH LQIRUPDWLRQ, KH LV

XQLQIRUPHG ZKHQ KH EX\V WKH LQSXW DQG WKLV DGYHUVHO\ DIIHFWV WKH TXDOLW\ RI WKH ILQDO RXWSXW1 2Q WKH RWKHU

KDQG/ LI $5 PDNHV D KLJK HIIRUW/ WKHQ KH LV LQIRUPHG DERXW WKH TXDOLW\ RI WKH LQSXW/ ZKLFK KDV D SRVLWLYH

DIIHFW RQ WKH TXDOLW\ RI WKH ILQDO RXWSXW1 7KXV/ HIIRUW DIIHFWV WKH TXDOLW\ RI WKH ILQDO RXWSXW/ EXW DOVR

GHWHUPLQHV ZKHWKHU $5 FDQ MXGJH WKH TXDOLW\ RI WKH LQSXW JRRG145

$1 ,QSXW 0DUNHW

2XU DVVXPSWLRQ UHJDUGLQJ LQIRUPDWLRQ SURGXFWLRQ LV=

$VVXPSWLRQ 8= $5 LV LQIRUPHG DERXW $4¶V HIIRUW FKRLFH +DQG KHQFH DERXW WKH TXDOLW\ RI WKH LQSXW JRRG,

RQO\ ZKHQ KH PDNHV D KLJK HIIRUW1 ,I KH PDNHV D ORZ HIIRUW FKRLFH/ KH LV XQLQIRUPHG1

7KH LQWHUSUHWDWLRQ LV WKLV=:KHQ $5 PDNHV D KLJK HIIRUW ZH DVVXPH KH GHYHORSV WKH VNLOOV DQG NQRZOHGJH

WR LGHQWLI\ WKH TXDOLW\ RI WKH LQWHUPHGLDWH JRRG ZKLFK WKHQ DOORZV KLP WR DGMXVW SURGXFWLRQ VR DV WR

PD[LPL]H WKH TXDOLW\ RI WKH ILQDO RXWSXW JRRG1 +RZHYHU/ ZKHQ $5 PDNHV D ORZ HIIRUW KH UHPDLQV

XQLQIRUPHG UHJDUGLQJ WKH TXDOLW\ RI WKH LQSXW JRRG DQG WKDW UHVXOWV LQ D ILQDO RXWSXW RI ORZHU TXDOLW\1

,I $5 PDNHV D KLJK HIIRUW FKRLFH/ WKHQ ZKHQ $4 DQG $5 PHHW/ WKHUH LV IXOO LQIRUPDWLRQ VR WKDW

WKH\ IRUP WKH SULFH DV EHIRUH/ WKDW LV/ DFFRUGLQJ WR 1DVK EDUJDLQLQJ1 +RZHYHU/ ZKHQ $4 DQG $5 PHHW DQG

$5 KDV PDGH D ORZ HIIRUW/ $5 LV XQLQIRUPHG DQG VR WKHUH LV DV\PPHWULF LQIRUPDWLRQ EHWZHHQ WKH WZR

SDUWLHV1 +HQFH WKH\ FDQQRW 1DVK EDUJDLQ1 ,Q WKLV VHFWLRQ/ ZH GR QRW FRPSOHWHO\ VSHFLI\ D EDUJDLQLQJ JDPH

IRU SULFH GHWHUPLQDWLRQ ZKHQ $5 LV XQLQIRUPHG1 5DWKHU/ ZH DGRSW WKH PLQLPDOLVW DVVXPSWLRQ WKDW=

$VVXPSWLRQ 9= :KHQ $5 LV XQLQIRUPHG WKH DJHQWV DJUHH RQ D VLQJOH SULFH 3 / ZKHUH +0 333 áá 1

7KH DVVXPSWLRQ VSHFLILHV D SULFH WKDW D UDWLRQDO $5 ZLOO GHPDQG1 7KH ORJLF LV WKLV1 :KHQ $5 PDNHV D ORZ

HIIRUW/ WKH EHVW FDVH VFHQDULR IRU KLP LV WKDW WKH ILQDO RXWSXW LV ZRUWK +/3 +ZKLFK FRUUHVSRQGV WR KLP SD\LQJ

03 ,/ WKXV KH ZLOO QRW EH ZLOOLQJ WR SD\ PRUH WKDQ WKLV XSSHU ERXQG DV WKLV ZLOO UHYHDO WKDW KH GLG QRW PDNH

D KLJK HIIRUW1 +RZ PXFK EHORZ 03 WKH SULFH 3 LV/ ZH GR QRW VD\/ DV WKLV ZRXOG GHSHQG RQ UHODWLYH

EDUJDLQLQJ SRZHU1 8QGHU $VVXPSWLRQ 9/ WKH LQSXW SULFH2TXDOLW\ VFKHGXOH WDNHV WKH IRUP=

45:KLOH LW LV DOVR SRVVLEOH WR WKLQN RI $4/ DV ZHOO DV $5/ DV EHLQJ HLWKHU LQIRUPHG RU XQLQIRUPHG/ ZH DQDO\]H WKH
VLPSOHU FDVH LQ ZKLFK $4 LV DOZD\V LQIRUPHG DERXW WKH SRWHQWLDO XVH RI KLV SURGXFW1
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3//
3+/
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3ULFH6WDWH

1RWH WKDW REVHUYLQJ WKH LQSXW SULFH WRJHWKHU ZLWK WKH RXWSXW SULFH DOORZV RQH WR IXOO\ VHSDUDWH WKH VWDWHV

+/ DQG /+1 7DNHQ WRJHWKHU/ WKH LQSXW SULFH DQG WKH RXWSXW SULFH DUH QRZ IXOO\ LQIRUPDWLYH1 5HFDOO WKDW

ZKHQ REVHUYLQJ WKH RXWSXW SULFH DORQH SULQFLSDOV FDQQRW GLVWLQJXLVK EHWZHHQ WKH VWDWHV +/ DQG /+1 1RZ

KDYLQJ WKH LQSXW SULFH WRR DOORZV WKHP WR VHSDUDWH EHWZHHQ WKHVH WZR VWDWHV VLQFH LQ WKH VWDWH +/ WKH LQSXW

SULFH LV 3 ZKLOH LQ WKH VWDWH /+ LW LV 03 1

7KH LQSXW SULFH DQG WKH ILQDO RXWSXW SULFH/ WRJHWKHU/ ZLOO UHYHDO WKH WUXH +TXDOLW\, VWDWH1 %XW/ WKDW LV

RQO\ WUXH LI WKH DJHQWV/ ZKR KDYH WR DJUHH RQ WKH LQSXW SULFH ZKHQ WKH\ EDUJDLQ/ DFWXDOO\ GR EHKDYH

DFFRUGLQJ WR WKH DERYH SULFH2TXDOLW\ VFKHGXOH1 ,I DJHQWV EHKDYH VWUDWHJLFDOO\ WR PD[LPL]H WKHLU

FRPSHQVDWLRQ/ WKHQ WKLV PD\ QRW EH WUXH1

*LYHQ WKH TXDOLW\ VWDWH RI WKH LQSXW JRRG/ SULFHV DUH FKRVHQ WR PD[LPL]H WKH ILUP*V VXUSOXV1

+RZHYHU/ LQ RUGHU IRU DJHQWV WR DJUHH RQ WKHVH SULFHV DW WKH FRUUHVSRQGLQJ VWDWHV LW PXVW EH WKH FDVH WKDW

WKHLU FRQWUDFWV JLYH WKHP WKH LQFHQWLYHV WR GR VR1 ,Q SDUWLFXODU/ DJHQWV PD\ RIIHU WKHLU FRXQWHUSDUW\ D

GLIIHUHQW SULFH LQ VRPH RI WKH VWDWHV LI WKLV SULFH UHVXOWV LQ KLJKHU FRPSHQVDWLRQ WR WKHP DQG KLJKHU SURILWV

IRU WKH FRXQWHUSDUW\1 7KDW LV/ DJHQWV PD\ ILQG LW PXWXDOO\ EHQHILFLDO WR PDQLSXODWH WKH LQSXW SULFH/ E\

FKRRVLQJ D SULFH WKDW LV LQFRQVLVWHQW ZLWK WKH WUXH TXDOLW\ VWDWH1 )RU WKLV UHDVRQ/ DOWKRXJK WKH SULFHV

VSHFLILHG DERYH ZLOO SURYLGH DGGLWLRQDO LQIRUPDWLRQ/ LW ZLOO FRPH DW D FRVW WR HDFK RI WKH SULQFLSDOV1

1DPHO\/ SULQFLSDOV ZLOO KDYH WR SD\ WKHLU DJHQWV LQ RUGHU IRU WKHP WR WUDQVDFW DW WKRVH JLYHQ SULFHV LQ WKH

JLYHQ VWDWHV1 :H ZLOO VKRZ WKDW/ DV D UHVXOW RI WKLV FRVW/ SULQFLSDOV ZLOO VWLOO SUHIHU WR RUJDQL]H LQWR D VLQJOH

ILUP/ ,QWHJUDWLRQ1 )RUPLQJ SULFHV LQ WKLV ZD\ UHVXOWV LQ LQSXW PDUNHW SULFHV WKDW GR QRW SURYLGH SULQFLSDOV

ZLWK DQ\ µIUHH LQIRUPDWLRQ¶1

%1 2SWLPDO &RQWUDFWV= 7KH ,QSXW 3URGXFHU

$V EHIRUH ZH ILUVW VROYH IRU WKH RSWLPDO FRQWUDFW WKDW 34 RIIHUV $41 +RZHYHU/ VLQFH DJHQWV FDUH

DERXW WKHLU ZDJHV UDWKHU WKDQ WKHLU FRPSDQ\*V SURILWV/ PDQDJHUV QHHG WR RIIHU FRQWUDFWV WKDW DUH LQFUHDVLQJ

LQ WKH ILUPV¶ SURILWV VR WKDW PDQDJHUV ZLOO FKRRVH WKH SULFHV WKDW PD[LPL]H WKH ILUPV¶ SURILWV1 7KLV ZLOO

UHTXLUH DGGLWLRQDO FRQVWUDLQWV RQ WKH FRQWUDFWV1

:KHQ LQGXFLQJ D KLJK HIIRUW IURP $4 WKH PD[LPL]DWLRQ SUREOHP IRU 34 LV WR FKRRVH ZDJHV WR=
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7KH ILUVW IRXU FRQVWUDLQWV UHIOHFW OLPLWHG OLDELOLW\ ZKLOH WKH ODVW RQH LV WKH XVXDO LQFHQWLYH FRPSDWLELOLW\

FRQVWUDLQW1 7KH LQWHUHVWLQJ FRQVWUDLQW LV WKH ILIWK RQH/ 3
/+

0
/+ :: t 1 6LQFH WKH SULQFLSDO FDUHV DERXW KHU

SURILWV/ VKH LV EHWWHU RII UHFHLYLQJ WKH KLJKHU SULFH 03 UDWKHU WKDQ WKH SULFH RI 3 VLQFH 330 ! 1 +HU

DJHQW/ KRZHYHU/ GRHV QRW FDUH DERXW KLV SULQFLSDO*V SURILWV/ EXW UDWKHU DERXW KLV RZQ VDODU\1 6LQFH

UHFHLYLQJ D SULFH RI 03 UHYHDOV WKDW KH KDV PDGH D ORZ HIIRUW DQG VLQFH WKH RWKHU DJHQW ZLOO DOZD\V DJUHH

WR SD\ D ORZHU SULFH WKDQ LV VSHFLILHG LQ WKH PHFKDQLVP/ WKH DJHQW ZLOO RQO\ VHOO WKH LQSXW IRU WKH KLJKHU

SULFH LI KLV VDODU\ SURYLGHV KLP ZLWK VXIILFLHQW FRPSHQVDWLRQ1 7KXV/ LW LV FRVWO\ WR HQIRUFH WKLV FRQVWUDLQW1

,Q WKLV VHQVH WKH SULFHV/ DOWKRXJK LQIRUPDWLYH/ GR QRW SURYLGH WKH SULQFLSDO ZLWK DQ\ IUHH LQIRUPDWLRQ1

+HQFHIRUWK/ ZH ZLOO FDOO WKLV FRQVWUDLQW WKH µQRQ0PDQLSXODWLRQ¶ FRQVWUDLQW1

/HPPD 9= 7KH VROXWLRQ WR WKLV SUREOHP LV= 1// /
3
//+

3
+/

0
/++

+
++ :::: ) )  ')ò) 

3URRI= 6HH $SSHQGL[ $1 �

,I WKH SULQFLSDO GHFLGHV WR LQGXFH KHU DJHQW WR PDNH D ORZ HIIRUW FKRLFH VKH WKHQ PD[LPL]HV=

PD[̀
^ .

,-:
,,+4+,+ 3

//
0
/+0 :3T:3T ððòð

6XEMHFW WR=
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/HPPD := 7KH VROXWLRQ WR WKLV SUREOHP LV= 1/ /
3
//+

0
/+ :: ) ) 

3URRI= 2EYLRXV1 �

$JDLQ/ ZKLOH OLPLWHG OLDELOLW\ ZRXOG KDYH EHHQ VDWLVILHG LI /
0
/+: ) / $4 ZRXOG QHYHU VHOO DW WKH KLJK

SULFH RI 03 LI LW PHDQW KH ZRXOG UHFHLYH D ORZ VDODU\1 )RU WKLV UHDVRQ 34 KDV WR DGG WKH DGGLWLRQDO QRQ0

PDQLSXODWLRQ FRQVWUDLQW WR KHU RSWLPL]DWLRQ SUREOHP1 7KH QRQ0PDQLSXODWLRQ FRQVWUDLQW UHVXOWV LQ 34

KDYLQJ WR SD\ KHU DJHQW WKH VDPH DPRXQW VKH ZRXOG KDYH SDLG KLP KDG VKH QRW NQRZQ WKH WUXH VWDWH1 7R

UHLWHUDWH/ LW LV LQ WKLV VHQVH WKDW SULFHV DUH LQIRUPDWLYH/ EXW DW D FRVW1

&1 2SWLPDO &RQWUDFWV= 7KH 2XWSXW 3URGXFHU

:KHQ GHFLGLQJ WR LQGXFH D KLJK HIIRUW IURP $5/ 35 FKRRVHV WKH FRPSHQVDWLRQ FRQWUDFW WR VROYH=
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1RWH WKH QRQ0PDQLSXODWLRQ FRQVWUDLQW= 0
/+

3
+/ :: t 1 :KLOH SULFHV DUH IXOO\ UHYHDOLQJ/ EHFDXVH RI WKH

DJHQF\ SUREOHP DQG WKH IDFW WKDW WKH DJHQW FDUHV RQO\ DERXW KLV FRPSHQVDWLRQ/ KH LV EHWWHU RII EX\LQJ WKH

LQSXW DW WKH KLJKHU SULFH/ ZKLFK UHIOHFWV WKDW KH PDGH D KLJK HIIRUW1 6LQFH WKH ILUVW ILUP¶V +34¶V, DJHQW ZLOO
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REYLRXVO\ EH ZLOOLQJ WR DFFHSW D KLJKHU SULFH/ WKH SULQFLSDO/ 35/ KDV WR RIIHU KHU DJHQW D VHW RI FRQWUDFWV

WKDW DVVXUHV KHU WKDW KHU DJHQW ZLOO EX\ WKH LQSXW DW WKH ORZHVW SULFH SRVVLEOH1 :LWK WKH QRQ0PDQLSXODWLRQ

FRQVWUDLQW/ SULFHV/ DOWKRXJK IXOO\ UHYHDOLQJ/ GR QRW VDYH WKH SULQFLSDO DQ\ PRQH\1

/HPPD ;= 7KH VROXWLRQ WR WKLV SUREOHP LV= 1// /
3
//+

0
/+

3
+/+

+
++ :::: ) )  ')ò) 

3URRI= 6HH $SSHQGL[ $1 �

,I 35 GHFLGHV WR LQGXFH D ORZ HIIRUW IURP KHU DJHQW/ VKH VROYHV=
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/HPPD <= 7KH VROXWLRQ LV WULYLDOO\= 1/ /
3
//+

3
+/ :: ) ) 

$V EHIRUH/ DQ HTXLOLEULXP LV= +4, D VHW RI FRQWUDFWV GHVLJQHG E\ WKH SULQFLSDOV WR PD[LPL]H WKHLU

UHVSHFWLYH H[SHFWHG XWLOLWLHV> +5, HIIRUW FKRLFHV E\ HDFK DJHQW VXFK WKDW WKHLU H[SHFWHG XWLOLWLHV DUH

PD[LPL]HG JLYHQ WKH FRQWUDFWV> DQG +6, FRUUHFW EHOLHIV/ KHOG E\ HDFK SOD\HU/ UHJDUGLQJ WKH FKRLFHV RI WKH

RWKHU SOD\HUV1 &RPELQLQJ WKH DERYH FRQGLWLRQV UHVXOWV LQ HTXLOLEULXP1 7KLV LV D VHW RI FRQGLWLRQV RQ WKH

H[RJHQRXV SDUDPHWHUV WKDW OHDG WR GLIIHUHQW RXWFRPHV IRU E DQG T1 )RU WKH DQDO\VLV LQ WKLV VHFWLRQ ZH GR

QRW QHHG WR GHULYH WKH HTXLOLEULXP -T DQG -E 1 )RU WKDW UHDVRQ ZH OHDYH WKH FDOFXODWLRQ RI WKH HTXLOLEULXP

WR 3URSRVLWLRQ %5 LQ $SSHQGL[ %1

'1:KLFK +DQG= 9LVLEOH RU ,QYLVLEOH"

+DYLQJ VROYHG IRU WKH RSWLPDO FRQWUDFWV ZH FDQ QRZ SURYH WKDW WKH SULQFLSDOV ZLOO DOZD\V SUHIHU

WR RUJDQL]H SURGXFWLRQ LQ D VLQJOH ILUP1
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3URSRVLWLRQ 6= :KHQ DJHQWV FKRRVH D VLQJOH SULFH 3 ZKHQHYHU $5 PDNHV D ORZ HIIRUW/ DQG LV WKHUHIRUH

XQLQIRUPHG DERXW WKH TXDOLW\ RI WKH LQSXW JRRG/ WKHQ WKH SULQFLSDOV DOZD\V +ZHDNO\, SUHIHU WR LQWHJUDWH

LQWR D VLQJOH ILUP1

3URRI= $V ZDV WKH FDVH EHIRUH/ WKLV UHVXOW FDQ EH GLUHFWO\ FKHFNHG E\ FDOFXODWLRQ WKH SURILWV IRU HDFK FDVH1

%XW/ RQH FDQ HDVLO\ YHULI\ WKDW WKH FRQWUDFWV JLYHQ WR DJHQWV DUH WKH VDPH LQ WKH FDVH RI ,QWHJUDWLRQ DQG

1RQ0,QWHJUDWLRQ1 %XW/ WKH LQWHJUDWHG RUJDQL]DWLRQ KDV WKH DGYDQWDJH RI FRRUGLQDWLRQ1 1DPHO\/ LQ WKH FDVH

RI ,QWHJUDWLRQ RQH SULQFLSDO FKRRVHV ERWK -- DQG ET ZKLOH LQ WKH FDVH RI 1RQ0,QWHJUDWLRQ 34 FKRRVHV -E

ZKLOH 35 FKRRVHV -T / QRQ0FRRSHUDWLYHO\1 �

,QWHUHVWLQJO\/ WKHUH LV QR EHQHILW IURP WKH LQIRUPDWLRQ LQ LQSXW SULFHV1 7KH UHDVRQ LV WKDW ZKLOH WKLV

LQIRUPDWLRQ DOORZV WKH SULQFLSDOV WR UHOD[ WKH OLPLWHG OLDELOLW\ FRQVWUDLQWV DQG KHQFH UHGXFH WKH FRVW RI

FRQWUDFWLQJ/ WKHUH DUH DGGLWLRQDO QRQ0PDQLSXODWLRQ FRQVWUDLQWV WKDW PXVW EH VDWLVILHG1 6R/ DOWKRXJK SULFHV

DOORZ WKH SULQFLSDOV WR LGHQWLI\ WKH VWDWH LQ ZKLFK WKHLU DJHQW PDGH D ORZ HIIRUW WKH QRQ0PDQLSXODWLRQ

FRQVWUDLQWV IRUFH WKHP WR SD\ IXOO\ IRU WKDW LQIRUPDWLRQ1

7R VXPPDUL]H/ ZLWK FRVWO\ LQIRUPDWLRQ SURGXFWLRQ E\ $5/ DJHQWV PXVW VWLOO IRUP D SULFH ZKHQ $5

LV XQLQIRUPHG1 :KHQ WKHUH LV D VLQJOH SULFH WKDW WKH DJHQWV DJUHH WR LQ WKLV VLWXDWLRQ/ SULQFLSDOV PXVW WDNH

DFFRXQW RI WKH VWUDWHJLF EHKDYLRU RI DJHQWV1 %XW/ WKLV LV FRVWO\ IRU SULQFLSDOV1 3URGXFLQJ LQIRUPDWLRQ/ E\

SD\LQJ IRU QRQ0PDQLSXODWLRQ E\ WKH DJHQWV/ GRHV QRW DOORZ SULQFLSDOV WR JDLQ DQ\ µIUHH¶ LQIRUPDWLRQ IURP

SULFHV1 7KH PDUNHW KDV QR DGYDQWDJH RYHU WKH ILUP1

91 &RVWO\ ,QIRUPDWLRQ 3URGXFWLRQ DQG WKH 7DNH0,W±2U0/HDYH0,W *DPH

,Q WKLV VHFWLRQ ZH PDLQWDLQ WKH DERYH DVVXPSWLRQV DERXW FRVWO\ LQIRUPDWLRQ SURGXFWLRQ DQG

VSHFLI\ D VLPSOH EDUJDLQLQJ JDPH WR EH SOD\HG ZKHQ $5 LV XQLQIRUPHG/ E\ YLUWXH RI KDYLQJ PDGH D ORZ

HIIRUW1 7KH EDUJDLQLQJ JDPH GUDPDWLFDOO\ DOWHUV WKH UROH RI WKH LQSXW SULFH1 6SHFLILFDOO\/ LW ZLOO DOORZ IRU

SULFHV WKDW JLYH SULQFLSDOV VRPH LQIRUPDWLRQ IRU ZKLFK WKH\ GR QRW KDYH WR SD\1

$1 2YHUYLHZ

7KH SUHYLRXV VHFWLRQ VLPSO\ VSHFLILHG WKDW ZKHQ $5 ZDV XQLQIRUPHG WUDGH RFFXUUHG DW RQH SULFH/

3 1 ,Q WKLV VHFWLRQ ZH ZLOO EH PRUH VSHFLILF DERXW WKH SULFH IRUPDWLRQ SURFHVV1 ,QVWHDG RI $VVXPSWLRQ 9/
ZH QRZ DVVXPH=
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$VVXPSWLRQ := :KHQ WKH EX\HU/ $5/ LV XQLQIRUPHG/ WKH WZR DJHQWV¶ EDUJDLQ E\ SOD\LQJ D WDNH0LW0RU0OHDYH0

LW JDPH ZKHUH HDFK DJHQW JHWV WR PDNH WKH RIIHU ZLWK HTXDO SUREDELOLW\146

:KHQ WKH JDPH LV WDNH0LW0RU0OHDYH0LW ZH DVVXPH WKDW HDFK DJHQW ZLOO VXJJHVW D SULFH WKDW H[WUDFWV WKH HQWLUH

VXUSOXV IURP WKH RWKHU ILUP +VXEMHFW WR WKH FRQVWUDLQW WKDW WKH RWKHU ILUP ZLOO KDYH VXIILFLHQW IXQGV WR SD\

LWV DJHQW,147 7KH SULFH2TXDOLW\ VFKHGXOH WDNHV WKH IROORZLQJ IRUP=48
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3ULFH6WDWH

3 LV WKH PD[LPXP SULFH $5 LV ZLOOLQJ WR SD\ $4 VXEMHFW WR WKH FRQGLWLRQ WKDW KLV ILUP¶V SURILWV EH

VXIILFLHQW WR SD\ KLP KLV ZDJH1 6LQFH $5 FDQQRW GLVWLQJXLVK EHWZHHQ WKH VWDWHV +/ DQG /// 3 LV SDLG LQ

ERWK VWDWHV1 7KXV/ ZH JHW WKDW= ///33 )ð 1 :KHQ REVHUYLQJ 3 / 35 XQGHUVWDQGV WKDW $5 PDGH D ORZ

HIIRUW DQG KHQFH QHHG RQO\ SD\ KLP KLV GLVXWLOLW\ RI HIIRUW /) 1 7KH DERYH SULFH WKHQ DVVXUHV WKDW LI WKH

VWDWH LV /// 35 JHWV ]HUR QHW SURILWV1 6LPLODUO\/ 3 LV WKH ORZHVW SULFH WKDW JLYHV 34 ]HUR SURILWV DIWHU

SD\LQJ $4 KLV SURPLVHG FRPSHQVDWLRQ1 7KXV/ +3 ) 149 :H QDWXUDOO\ DVVXPH WKDW= 033 d DQG

33+ d 1

$UH WKH LQSXW SULFHV SURYLGLQJ YDOXDEOH LQIRUPDWLRQ WR WKH SULQFLSDOV" 5HFDOO WKDW WKH RQO\

LQIRUPDWLRQ WKH SULQFLSDOV QHHG/ LQ RUGHU WR HOLPLQDWH WKH DJHQF\ FRVWV +RI QRW EHLQJ DEOH WR FRQWUDFW

GLUHFWO\ RQ WKH DJHQWV¶ LQYHVWPHQW GHFLVLRQ,/ LV ZKHWKHU WKH VWDWH LV +/ RU /+1 2EVHUYLQJ WKH LQSXW SULFH

DOORZV SULQFLSDOV WR VHSDUDWH WKH WZR VWDWHV VLQFH GLIIHUHQW LQSXW SULFHV DUH QHJRWLDWHG LQ HDFK VWDWH1 7KXV/

LQSXW SULFHV KHOS UHGXFH WKH SULQFLSDOV¶ FRVW RI LQGXFLQJ HIIRUW1 +RZHYHU/ XQOLNH WKH SUHYLRXV FDVH ZH ZLOO

VKRZ WKDW WKH SULQFLSDOV FDQ JHW VRPH RI WKLV LQIRUPDWLRQ IRU IUHH GXH WR WKH FRPSHWLWLRQ EHWZHHQ WKH WZR

DJHQWV DQG WKH IRUP RI WKH EDUJDLQLQJ JDPH1

46 7KHUH LV VRPH OLWHUDWXUH RQ EDUJDLQLQJ XQGHU DV\PPHWULF LQIRUPDWLRQ/ ZKLFK JLYHV VXSSRUW WR WKLV FKRLFH RI
VSHFLILFDWLRQ1 )RU H[DPSOH/ 6DPXHOVRQ +4<;7, VKRZV WKDW ZKHQ WKHUH LV DV\PPHWULF LQIRUPDWLRQ/ VLPLODU WR RXUV/
EHWZHHQ D EX\HU DQG D VHOOHU WKH RSWLPDO PHFKDQLVP LV IRU HDFK WR PDNH D WDNH0LW0RU0OHDYH0LW RIIHU1
47 7KH UHVXOWV UHPDLQ WKH VDPH LI ZH DVVXPH WKDW WKH WDNH0LW0RU0OHDYH0LW SULFH H[WUDFWV WKH HQWLUH VXUSOXV1
48:H ZLOO VKRZ WKDW LQ HTXLOLEULXP DJHQWV ZLOO WUDGH DQG LW ZLOO EH LQ WKHLU LQWHUHVW WR GR VR1
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%1 2SWLPDO &RQWUDFWV= 7KH ,QSXW 3URGXFHU

:KHQ LQGXFLQJ D KLJK HIIRUW WKH PD[LPL]DWLRQ SUREOHP IRU 34 LV WR FKRRVH ZDJHV IRU $4 WR=
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7KH ILUVW ILYH FRQVWUDLQWV UHIOHFW OLPLWHG OLDELOLW\1 7KH QH[W WZR FRQVWUDLQWV DUH WKH QRQ0PDQLSXODWLRQ

FRQVWUDLQWV1 7KH ODVW FRQVWUDLQW LV WKH LQFHQWLYH FRPSDWLELOLW\ FRQVWUDLQW1

/HPPD 43= 7KH VROXWLRQ WR WKLV SUREOHP LV=
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3URRI= 6HH $SSHQGL[ $1 �

1RWH WKDW WKH LQFHQWLYH FRPSDWLELOLW\ FRQVWUDLQW ELQGV/ JLYLQJ WKH DJHQW VRPH UHQWV ZKHQ +3 LV UHFHLYHG1

7KH UHQWV DUH GXH WR WKH DJHQWV¶ DELOLW\ WR DJUHH WR WUDGH DW WKH ORZHU SULFH 3 ZKHQ WKH QHJRWLDWHG SULFH LV

49 $V ZLOO EH VHHQ VKRUWO\ +) LV WKH RSWLPDO ZDJH WKDW $4 JHWV ZKHQ KH LV RIIHUHG 3 1


