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$EVWUDFW

7KLV SDSHU DUJXHV WKDW WKH UHOLDQFH RQ FROODWHUDO WR VHFXUH ORDQV KDV D
SURIRXQG LPSDFW RQ WKH DOORFDWLRQ RI FRPPRGLWLHV� RQ WKH H�FLHQF\ RI PDU�
NHWV� RQ WKH SULFHV RI FRPPRGLWLHV DQG DVVHWV� DQG RQ WKH YRODWLOLW\ RI WKHVH
SULFHV� 7KHVH H�HFWV FDQ EH FOHDUO\ VHHQ HYHQ LQ VLWXDWLRQV LQ ZKLFK WKHUH LV
QR GHIDXOW�

$PRQJ WKH UHDVRQV IRU WKHVH H�HFWV DUH� L� FROODWHUDO LV VFDUFH� LL� WKH
QHFHVVLW\ IRU VHOOHUV WR SXUFKDVH FROODWHUDO LPSRVHV DQ HQGRJHQRXV ERUURZ�
LQJ FRQVWUDLQW� LLL� WKH QHFHVVLW\ IRU VHOOHUV WR SXUFKDVH FROODWHUDO GLVWRUWV
FRQVXPSWLRQ GHFLVLRQV� LY� WKH SRVVLELOLW\ RI VXUUHQGHULQJ FROODWHUDO OLPLWV
GHOLYHULHV RQ SURPLVHV DQG KHQFH LQKLELWV OHQGLQJ� Y� FROODWHUDO PD\ HQWDLO D
GHDG�ZHLJKW ORVV�

7R PDNH WKHVH SRLQWV� WKLV SDSHU IRUPXODWHV DQ H[WHQVLRQ RI LQWHUWHP�
SRUDO JHQHUDO HTXLOLEULXP WKHRU\ WKDW LQFRUSRUDWHV GXUDEOH JRRGV� FROODWHUDO
DQG WKH SRVVLELOLW\ RI GHIDXOW� DQG HVWDEOLVKHV WKH H[LVWHQFH RI FROODWHUDO HTXL�
OLEULXP XQGHU VWDQGDUG DVVXPSWLRQV� $ YDULHW\ RI H[DPSOHV DQG WKHRUHPV
GHPRQVWUDWH WKH LPSDFW RI FROODWHUDO RQ HFRQRPLF YDULDEOHV�



� ,QWURGXFWLRQ

:KDW HQIRUFHV LQWHUWHPSRUDO FRQWUDFWV" $OWKRXJK PDQ\ GL�HUHQW PHFKD�
QLVPV KDYH EHHQ LQ XVH LQ YDULRXV WLPHV DQG SODFHV� D ODUJH IUDFWLRQ RI DOO
ORDQV LQ PRGHUQ HFRQRPLHV DUH VHFXUHG E\ VRPH IRUP RI FROODWHUDO WKDW ZLOO
EH IRUIHLW LQ WKH HYHQW RI GHIDXOW� 7KH YDULHW\ RI VXFK FROODWHUDOL]HG OHQG�
LQJ LV HQRUPRXV� SDZQ VKRS ORDQV� KRPH PRUWJDJHV� FRUSRUDWH VWRFNV DQG
ERQGV� PDUJLQ SXUFKDVHV RI VWRFN� RYHUQLJKW UHSXUFKDVH DJUHHPHQWV� GHULYD�
WLYHV� DQG PDQ\ RWKHUV� 7KH FROODWHUDO XVHG WR VHFXUH VXFK ORDQV PD\ EH D
ZDWFK� D KRXVH� D IDFWRU\� VWRFN LQ D �UP� JRYHUQPHQW GHEW� RU HYHQ RWKHU
FROODWHUDOL]HG FRQWUDFWV� 7KH FROODWHUDO PD\ EH NHSW LQ D ZDUHKRXVH� RU KHOG
IRU XVH E\ WKH ERUURZHU RU E\ WKH OHQGHU� 7KH WRWDO RI DOO VXFK FROODWHUDOL]HG
ORDQV LV PDQ\ WULOOLRQV RI GROODUV� �)RU H[DPSOH� WKH WRWDO YDOXH RI WKH 8�6�
UHVLGHQWLDO PRUWJDJH PDUNHW H[FHHGV �� WULOOLRQ� DQG WKH WRWDO YDOXH RI SXE�
OLFDOO\ WUDGHG VWRFN H[FHHGV ��� WULOOLRQ�� 5HPDUNDEO\� KRZHYHU� PRVW RI WKH
DWWHQWLRQ SDLG WR FROODWHUDOL]HG ERUURZLQJ KDV EHHQ LQ WKH �QDQFLDO OLWHUDWXUH�
ZKHUH WKH HPSKDVLV KDV EHHQ RQ WKH SULFLQJ RI FROODWHUDOL]HG LQVWUXPHQWV� HV�
SHFLDOO\ GHULYDWLYHV� DQG LQ WKH SRSXODU SUHVV� ZKHUH WKH HPSKDVLV KDV EHHQ
RQ WKH GDQJHUV RI VXFK GHULYDWLYHV�

,Q WKLV SDSHU ZH DUJXH WKDW WKH UHOLDQFH RQ FROODWHUDO WR VHFXUH ORDQV KDV
D SURIRXQG LPSDFW RQ WKH DOORFDWLRQ RI FRPPRGLWLHV� RQ WKH H�FLHQF\ RI
PDUNHWV� RQ WKH SULFHV RI FRPPRGLWLHV DQG DVVHWV� DQG RQ WKH YRODWLOLW\ RI
WKHVH SULFHV _ LQ VKRUW� RQ HYHU\ DVSHFW RI WKH HFRQRP\� 0RUHRYHU� WKHVH
H�HFWV FDQ EH FOHDUO\ VHHQ HYHQ LQ VLWXDWLRQV LQ ZKLFK WKHUH LV QR GHIDXOW�

3HUKDSV WKH PRVW LPSRUWDQW UHDVRQ IRU WKHVH H�HFWV LV WKDW FROODWHUDO LV
VFDUFH� (YHQ LQ D ZRUOG LQ ZKLFK HYHU\ FRQFHLYDEOH DVVHW LV DYDLODEOH IRU WUDGH�
WKH VFDUFLW\ RI FROODWHUDO PHDQV WKDW VRPH DVVHWV ZLOO QRW EH WUDGHG� DQG WKDW
VPRRWKLQJ RI FRQVXPSWLRQ DQG VKDULQJ RI ULVN ZLOO EH FRUUHVSRQGLQJO\ LQKLE�
LWHG� 7KH VFDUFLW\ RI FROODWHUDO FUHDWHV LQFHQWLYHV WR �QG LQQRYDWLRQV WKDW
HFRQRPL]H RQ FROODWHUDO� ,QGHHG� PXFK RI WKH �QDQFLDO HQJLQHHULQJ WKDW KDV
UDSLGO\ DFFHOHUDWHG LQ WKH ODVW GHFDGH LV GHVLJQHG H[SOLFLWO\ WR FRSH ZLWK WKLV
SUREOHP RI VFDUFH FROODWHUDO� 6FDUFH FROODWHUDO FDQ EH VWUHWFKHG E\ SHUPLWWLQJ
WKH VDPH SK\VLFDO FROODWHUDO WR EH XVHG PDQ\ WLPHV� DOORZLQJ WKH VDPH FRO�
ODWHUDO WR EDFN PDQ\ GL�HUHQW SURPLVHV �WUDQFKLQJ�� RU SHUPLWWLQJ DVVHWV WR
EH FROODWHUDOL]HG E\ RWKHU DVVHWV �S\UDPLGLQJ�� 7KHVH WZR LQQRYDWLRQV DUH DW
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WKH ERWWRP RI WKH VHFXULWL]DWLRQ DQG GHULYDWLYHV ERRP RQ :DOO 6WUHHW� DQG
KDYH JUHDWO\ H[SDQGHG WKH VFRSH RI �QDQFLDO PDUNHWV�

(YHQ ZKHQ FROODWHUDO LV QRW VFDUFH� KRZHYHU� UHOLDQFH RQ FROODWHUDO PD\
KDYH HQRUPRXV H�HFWV� %HFDXVH VHOOHUV RI DVVHWV �ERUURZHUV� PXVW SXUFKDVH
WKH FROODWHUDO ZKLFK VHFXUHV WKH SURPLVHV WKH\ DUH PDNLQJ� WKH FROODWHUDO UH�
TXLUHPHQW ERWK LPSRVHV DQ HQGRJHQRXV ERUURZLQJ FRQVWUDLQW DQG GLVWRUWV
FRQVXPSWLRQ GHFLVLRQV� %HFDXVH EX\HUV RI DVVHWV �OHQGHUV� NQRZ WKDW GHOLYHU�
LHV RQ WKHVH DVVHWV DUH OLPLWHG E\ WKH YDOXH RI WKH FROODWHUDO WKDW VHFXUHV WKHP�
WKH UHOLDQFH RQ FROODWHUDO LQKLELWV OHQGLQJ� $QG EHFDXVH FROODWHUDO PD\ QRW EH
KHOG E\ WKH DJHQWV ZKR YDOXH WKH FROODWHUDO PRVW� WKH FROODWHUDO UHTXLUHPHQW
HQWDLOV D SRWHQWLDO GHDG�ZHLJKW ORVV WR VRFLHW\�

7R PDNH WKHVH SRLQWV� ZH IRUPXODWH DQG DQDO\]H D VWUDLJKWIRUZDUG H[WHQ�
VLRQ RI LQWHUWHPSRUDO JHQHUDO HTXLOLEULXP WKHRU\ WKDW LQFRUSRUDWHV GXUDEOH
JRRGV� FROODWHUDO DQG WKH SRVVLELOLW\ RI GHIDXOW� �:H GLVWLQJXLVK EHWZHHQ
JRRGV VXFK DV JROG� ZKLFK DUH GXUDEOH LQ WKH VHQVH RI EHLQJ XVDEOH PDQ\
WLPHV� DQG WREDFFR� ZKLFK FDQ EH VWRUHG EXW FDQ EH XVHG RQO\ RQFH�� $O�
WKRXJK GHIDXOW LV VXJJHVWLYH RI GLVHTXLOLEULXP� ZH VKRZ WKDW LPSRVLQJ FROODW�
HUDO UHTXLUHPHQWV DQG DOORZLQJ IRU GHIDXOW SRVH QR VSHFLDO WHFKQLFDO SUREOHPV�
XQGHU WKH K\SRWKHVHV RQ DJHQW EHKDYLRU DQG IRUHVLJKW WKDW DUH VWDQGDUG LQ
WKH JHQHUDO HTXLOLEULXP OLWHUDWXUH� FROODWHUDO HTXLOLEULXP DOZD\V H[LVWV� ,Q�
GHHG� RXU PRGHO LV EHWWHU EHKDYHG LQ WKLV UHJDUG WKDQ LV WKH VWDQGDUG JHQHUDO
HTXLOLEULXP PRGHO ZLWK DVVHW PDUNHWV� VHH WKH GLVFXVVLRQ LQ 6HFWLRQ ��

$V LV XVXDO LQ JHQHUDO HTXLOLEULXP WKHRU\� ZH YLHZ LQGLYLGXDOV DV DQRQ\�
PRXV SULFH�WDNHUV� $QRQ\PLW\ LQ SDUWLFXODU PLJKW DSSHDU VWUDQJH LQ DQ HQ�
YLURQPHQW LQ ZKLFK LQGLYLGXDOV PLJKW GHIDXOW� ,Q RXU FRQWH[W� KRZHYHU� LQGL�
YLGXDOV ZLOO GHIDXOW ZKHQ WKH YDOXH RI SURPLVHV H[FHHGV WKH YDOXH RI FROODWHUDO
DQG QRW RWKHUZLVH� WKXV OHQGHUV GR QRW FDUH DERXW WKH LGHQWLW\ RI ERUURZHUV�
EXW RQO\ DERXW WKH FROODWHUDO WKH\ EULQJ� ,Q SDUWLFXODU� ZH GR QRW UHTXLUH D
SRROLQJ LQWHUSUHWDWLRQ� DV LQ 'XEH\� *HDQDNRSORV� DQG 6KXELN ������� )RU
VLPSOLFLW\� ZH EXLOG D PRGHO ZLWK D �QLWH QXPEHU RI DJHQWV� WKH DVVXPSWLRQV
RI DQRQ\PLW\ DQG SULFH�WDNLQJ FRXOG EH PDGH PRUH WUDQVSDUHQW E\ EXLOGLQJ D
PRGHO ZLWK D FRQWLQXXP RI LQGLYLGXDOV� EXW WKDW ZRXOG FRPSOLFDWH WKH PRGHO
ZLWKRXW DGGLQJ DQ\WKLQJ RI VXEVWDQFH� $OWHUQDWLYHO\� WKH UHDGHU PLJKW ZLVK
WR LPDJLQH D FRQWLQXXP RI FRQVXPHUV RI HDFK W\SH�

7R IRFXV WKH GLVFXVVLRQ� ZH DVVXPH KHUH WKDW DJHQWV PD\ GHIDXOW RQ VRPH
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SURPLVHV DQG QRW RQ RWKHUV� DQG WKDW WKH RQO\ FRQVHTXHQFH RI GHIDXOW LV IRU�
IHLWXUH RI FROODWHUDO� )RU SDZQ VKRS ORDQV� RYHUQLJKW UHSXUFKDVH DJUHHPHQWV�
PDUJLQ ORDQV� DQG KRPH PRUWJDJHV _ DW OHDVW LQ &DOLIRUQLD _ WKHVH DVVXPS�
WLRQV DUH D UHDVRQDEO\ FORVH DSSUR[LPDWLRQ RI UHDOLW\� %XW RXU ZRUN VKRXOG
SUREDEO\ QRW EH LQWHUSUHWHG DV SURYLGLQJ D PRGHO RI EDQNUXSWF\� ZKLFK ZLOO
W\SLFDOO\ LQYROYH GHIDXOW RQ DOO SURPLVHV IROORZHG E\ D EURDG VSHFWUXP RI
FRQVHTXHQFHV LQ DGGLWLRQ WR IRUIHLWXUH RI FROODWHUDO� +HOOZLJ �����E� DQG
6DEDUZDO ������ SURYLGH WKHRUHWLFDO PRGHOV RI EDQNUXSWF\ WKDW HQFRPSDVV
YDULRXV FRQVHTXHQFHV� DQG )D\� +XUVW� DQG :KLWH �IRUWKFRPLQJ� DQG /LQ DQG
:KLWH �IRUWKFRPLQJ� SURYLGH DQ LQWHUHVWLQJ HPSLULFDO WUHDWPHQW�

,Q PRVW SUHVHQW�GD\ :HVWHUQ VRFLHWLHV� WKH FRQVHTXHQFHV RI GHIDXOW DUH
SULPDULO\ HFRQRPLF _ VHL]XUH RI SRVVHVVLRQV DQG SDUWLDO RU WRWDO H[FOXVLRQ
IURP FUHGLW PDUNHWV LQ DGGLWLRQ WR IRUIHLWXUH RI FROODWHUDO _ EXW LW LV XVH�
IXO WR UHFDOO WKDW LQ RWKHU WLPHV DQG SODFHV H[WUD�HFRQRPLF FRQVHTXHQFHV DV
H[WUHPH DV KDQJLQJ ���WK &HQWXU\ )UDQFH� RU H[LOH WR WKH FRORQLHV ���WK &HQ�
WXU\ (QJODQG� KDYH SOD\HG DQ LPSRUWDQW UROH� ,QGHHG� GHEWRU
V SULVRQV ZHUH
LQ ZLGHVSUHDG XVH LQ :HVWHUQ VRFLHWLHV LQWR WKH PLGGOH RI WKH ��WK &HQWXU\�
6HH 'XEH\� *HDQDNRSORV� DQG 6KXELN ������ DQG =DPH ������ IRU D JHQHUDO
HTXLOLEULXP WUHDWPHQW RI H[WUD�HFRQRPLF SHQDOWLHV DQG 6DEDUZDO ������ IRU
D JHQHUDO HTXLOLEULXP WUHDWPHQW RI H[FOXVLRQ� .HKRH DQG /HYLQH ������ WUHDW
D ZRUOG LQ ZKLFK WKH SRVVLELOLW\ RI GHIDXOW FRQVWUDLQV ERUURZLQJ� DOWKRXJK
GHIDXOW GRHV QRW RFFXU DW HTXLOLEULXP� )RU D PRGHO GULYHQ E\ VWUDWHJLF FRQ�
VLGHUDWLRQV� VHH +DUW DQG 0RRUH �������

%HFDXVH SURPLVHV DUH FROODWHUDOL]HG� ERUURZHUV DQG OHQGHUV PXVW WDNH LQWR
DFFRXQW WKH IXWXUH YDOXH RI FRPPRGLWLHV� :H DVVXPH KHUH WKDW GXUDEOH JRRGV
KHOG E\ WKH ERUURZHU DQG GXUDEOH JRRGV KHOG E\ WKH OHQGHU ZLOO KDYH WKH VDPH
YDOXH WRPRUURZ� EXW LW ZRXOG EH D VLPSOH PDWWHU �UHTXLULQJ RQO\ D QRWDWLRQDO
FKDQJH� WR GLVWLQJXLVK VXFK JRRGV� ,PSRUWDQWO\� GRLQJ VR ZRXOG QRW YLRODWH
WKH DQRQ\PLW\ WKDW ZH ZLVK WR UHWDLQ LQ RXU JHQHUDO HTXLOLEULXP IUDPHZRUN�
QRU FUHDWH DQ\ SUREOHP RI DGYHUVH VHOHFWLRQ� EHFDXVH WKH WUDQVDFWLRQ LWVHOI
ZRXOG UHYHDO WKH XVH WR ZKLFK WKH FRPPRGLW\ LV EHLQJ SXW�

:H WDNH WKH VHW RI DVVHWV DYDLODEOH IRU WUDGH DV JLYHQ H[RJHQRXVO\� WR DYRLG
WKH GL�FXOWLHV LQKHUHQW LQ WUHDWLQJ LQ�QLWH SRUWIROLRV� ZH DVVXPH WKDW WKLV VHW
RI DVVHWV LV �QLWH� +RZHYHU� WKLV VHW RI DVVHWV PLJKW EH YHU\ ODUJH� LQGHHG� ZH
PLJKW LPDJLQH WKDW PDQ\ DVVHWV� RU HYHQ DOO SRVVLEOH DVVHWV DUH DYDLODEOH IRU
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WUDGH� 2I FRXUVH� QRW DOO DVVHWV QHHG EH WUDGHG DW HTXLOLEULXP� DQG WKH VHW
RI DVVHWV WUDGHG _ DV RSSRVHG WR WKH VHW RI DVVHWV SRWHQWLDOO\ DYDLODEOH IRU
WUDGH _ ZLOO EH GHWHUPLQHG HQGRJHQRXVO\� ,Q SDUWLFXODU� ZH PD\ YLHZ WKH
PDUNHW DV GHWHUPLQLQJ WKH DVVHW VWUXFWXUH _ DQG FROODWHUDO UHTXLUHPHQWV LQ
SDUWLFXODU� )RU D GL�HUHQW YLHZ RI WKH HQGRJHQRXV GHWHUPLQDWLRQ RI FROODWHUDO
UHTXLUHPHQWV� VHH $UDXMR� %DUEDFKDQ� DQG 3DVFRD �������

$ IHZ �QDO UHPDUNV�

� ,W LV LPSRUWDQW WR NHHS LQ PLQG WKDW� ZKLOH DVVHW SURPLVHV DUH JLYHQ
H[RJHQRXVO\� DFWXDO GHOLYHULHV DUH GHWHUPLQHG HQGRJHQRXVO\ LQ HTXLOLE�
ULXP� 2I FRXUVH� KDYLQJ VROYHG IRU HTXLOLEULXP� RQH FRXOG UHVSHFLI\
DVVHW SURPLVHV WR HTXDO DFWXDO GHOLYHULHV� VR WKDW WKHUH ZRXOG EH QR
GHIDXOW _ EXW VXFK D UHVSHFL�FDWLRQ ZRXOG GHSHQG RQ WKH SDUWLFXODU
HTXLOLEULXP�

� ,I RQH WKLQNV RI SDZQ VKRS ORDQV DV SURWRW\SLFDO RI FROODWHUDOL]HG ERU�
URZLQJ� LW PLJKW EH WHPSWLQJ WR WKLQN WKDW D FROODWHUDOL]HG ORDQ LV
HTXLYDOHQW WR D VDOH DQG D IXWXUH UHSXUFKDVH� DQG WKXV WR WKLQN WKDW
WKH SULQFLSOH IXQFWLRQ RI FROODWHUDO LV WR HFRQRPL]H RQ WUDQVDFWLRQ FRVWV�
(YHQ IRU SDZQ VKRS ORDQV� KRZHYHU� WKLV LV TXLWH ZURQJ ZKHQ _ DV
LV XVXDOO\ WKH FDVH _ WKHUH LV XQFHUWDLQW\ DERXW DVVHW SURPLVHV RU WKH
IXWXUH SULFH RI WKH FROODWHUDO� 0RUHRYHU� LQ PDQ\ LQVWDQFHV �KRPH PRUW�
JDJHV DQG FRQVXPHU GXUDEOHV EHLQJ WKH PRVW REYLRXV H[DPSOHV�� WKH
FROODWHUDO WKDW VHFXUHV WKH ORDQ LV KHOG DQG HQMR\HG E\ WKH ERUURZHU
KLP�KHUVHOI�

� %HFDXVH ERUURZHUV FDQ FKRRVH WR VXUUHQGHU WKH FROODWHUDO UDWKHU WKDQ
NHHS WKH SURPLVH� D FROODWHUDOL]HG DVVHW LV DQ RSWLRQ� DQG RXU PRGHO
VKDUHV D QXPEHU RI IHDWXUHV ZLWK RWKHU PRGHOV WKDW LQFRUSRUDWH RSWLRQV�
,Q SDUWLFXODU� WKH SULFLQJ RI FROODWHUDOL]HG VHFXULWLHV� OLNH WKH SULFLQJ RI
RSWLRQV� LV QRW JHQHUDOO\ OLQHDU� 6LQFH WKH FHOHEUDWHG 0RGLJOLDQL DQG
0LOOHU ������ WKHRUHP RQ WKH LUUHOHYDQFH RI FDSLWDO VWUXFWXUH GHSHQGV
RQ OLQHDU SULFLQJ� LW QHHG QRW KROG LQ DQ HQYLURQPHQW LQ ZKLFK DVVHWV
DUH FROODWHUDOL]HG� WKH YDOXH RI D �UP PD\ ZHOO GHSHQG RQ WKH ZD\ LQ
ZKLFK LW FKRRVHV WR �QDQFH LWV XQGHUWDNLQJV� )RU D VOLJKWO\ GL�HUHQW
WDNH RQ WKLV SRLQW� VHH +HOOZLJ �����D�
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,Q WKH IROORZLQJ VHFWLRQV� ZH DGGUHVV WKHVH YDULRXV LVVXHV WKURXJK VHYHUDO
WKHRUHPV DQG SURSRVLWLRQV DQG HVSHFLDOO\ WKURXJK D ODUJH FROOHFWLRQ RI H[DP�
SOHV� 6HFWLRQ � SUHVHQWV WKH IRUPDO PRGHO RI DQ HFRQRP\ ZLWK GXUDEOH JRRGV
DQG FROODWHUDOL]HG DVVHWV� ,Q 6HFWLRQ �� 7KHRUHP � LV RXU EDVLF H[LVWHQFH UHVXOW�
DQG ([DPSOH � LOOXVWUDWHV WKH ZD\ LQ ZKLFK FROODWHUDO UHTXLUHPHQWV PD\ OLPLW
ERUURZLQJ DQG GLVWRUW FRQVXPSWLRQ FKRLFHV� 6HFWLRQ � H[SORUHV WKH H�HFWV RI
FROODWHUDO UHTXLUHPHQWV E\ DVNLQJ ZKHQ D JLYHQ :DOUDVLDQ HTXLOLEULXP FDQ EH
VXSSRUWHG DV D FROODWHUDO HTXLOLEULXP IRU VRPH IDPLO\ RI DVVHWV� 7KHRUHP �
JLYHV D FRPSOHWH VROXWLRQ WR WKLV TXHVWLRQ IRU HQYLURQPHQWV ZLWK QR XQFHU�
WDLQW\� ([DPSOH � SUHVHQWV D VLPSOH LOOXVWUDWLRQ� ([DPSOH � VKRZV WKDW WKH
VLWXDWLRQ LV PXFK PRUH FRPSOLFDWHG LQ HQYLURQPHQWV ZLWK XQFHUWDLQW\� DQG
LOOXVWUDWHV WKH XVHIXOQHVV RI WUDQFKLQJ� ([DPSOH � LQ 6HFWLRQ � LOOXVWUDWHV WKH
ZD\ LQ ZKLFK WKH VKRUWDJH RI FROODWHUDO GHWHUPLQHV WKH VHW RI DVVHWV WUDGHG DW
HTXLOLEULXP� DQG DOVR WKDW� LQ WKH SUHVHQFH RI XQFHUWDLQW\� FROODWHUDOL]HG ORDQV
DUH QRW HTXLYDOHQW WR VDOHV DQG UHSXUFKDVHV� 6HFWLRQ � GLVFXVVHV WKH PDUNHW
FKRLFH RI DVVHWV WR EH WUDGHG� ([DPSOHV � DQG � LOOXVWUDWH WKH ZD\ LQ ZKLFK
WKH PDUNHW FKRRVHV WKH DVVHWV WKDW DUH WUDGHG� DQG 7KHRUHP � LGHQWL�HV D
FLUFXPVWDQFH LQ ZKLFK WKH PDUNHW FKRRVHV WKH DVVHW VWUXFWXUH H�FLHQWO\� $V
([DPSOH � VKRZV� WKH TXHVWLRQ RI ZKHWKHU� LQ JHQHUDO� WKH PDUNHW FKRRVHV
WKH DVVHW VWUXFWXUH H�FLHQWO\ LV FRPSOLFDWHG E\ WKH SRVVLELOLW\ RI PXOWLSOH
HTXLOLEULD� D JLYHQ HFRQRP\ PD\ DGPLW VHYHUDO FROODWHUDO HTXLOLEULD� RI ZKLFK
RQH LV H�FLHQW DQG RQH LV QRW� 6HFWLRQ � GLVFXVVHV WKH ZD\ LQ ZKLFK PDUJLQ
UHTXLUHPHQWV LPSDFW RQ WKH YRODWLOLW\ RI SULFHV� ([DPSOH � LOOXVWUDWHV WKDW
ORZHULQJ PDUJLQ UHTXLUHPHQWV FDQ OHDG WR D PDUNHW FUDVK� 7KH $SSHQGL[
UHFRUGV WKH UDWKHU PHVV\ SURRI RI 7KHRUHP ��
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� 'XUDEOH *RRGV DQG &ROODWHUDOL]HG $VVHWV

$V LQ WKH FDQRQLFDO PRGHO RI VHFXULWLHV WUDGLQJ� ZH FRQVLGHU D ZRUOG ZLWK
WZR GDWHV� ZKHUH DJHQWV NQRZ WKH SUHVHQW EXW IDFH DQ XQFHUWDLQ IXWXUH� ,Q
GDWH � �WKH SUHVHQW� D �QLWH VHW RI DJHQWV WUDGH LQ D �QLWH VHW RI FRPPRGLWLHV
DQG DVVHWV� %HWZHHQ GDWH � DQG GDWH � �WKH IXWXUH� WKH VWDWH RI QDWXUH LV
UHYHDOHG� ,Q GDWH � DVVHWV SD\ R� DQG FRPPRGLWLHV DUH WUDGHG RQFH DJDLQ�
2XU IUDPHZRUN LV IRUPDOL]HG EHORZ�

��� 7LPH DQG 8QFHUWDLQW\

7KHUH DUH WZR GDWHV� � DQG �� DQG D �QLWH QXPEHU 6 RI H[RJHQRXVO\ JLYHQ
SRVVLEOH VWDWHV RI QDWXUH DW GDWH ��

��� 'XUDEOH *RRGV

7KHUH DUH / � � FRPPRGLWLHV DYDLODEOH IRU WUDGH DQG FRQVXPSWLRQ DW HDFK
GDWH DQG VWDWH RI QDWXUH� VR WKH FRPPRGLW\ VSDFH LV 5/�56/  5�6���/� )RU
D FRPPRGLW\ EXQGOH [ � 5�6���/ DQG LQGLFHV V� C� ZH ZULWH [V IRU WKH YHFWRU
RI VSRW V FRQVXPSWLRQ VSHFL�HG E\ [� DQG [VC IRU WKH TXDQWLW\ RI FRPPRGLW\
C VSHFL�HG LQ VSRW V� :H DEXVH QRWDWLRQ DQG YLHZ 5/ DV WKH VXEVSDFH RI
5�6���/ FRQVLVWLQJ WKRVH YHFWRUV ZKLFK DUH � H[FHSW LQ WKH �UVW / FRRUGLQDWHV�
WKXV ZH LGHQWLI\ D YHFWRU [ � 5/ ZLWK �[� �� � � � � �� � 5�6���/� 6LPLODUO\ ZH
YLHZ 56/ DV WKH VXEVSDFH RI 5�6���/ FRQVLVWLQJ WKRVH YHFWRUV ZKLFK DUH � LQ
WKH �UVW / FRRUGLQDWHV� :H ZULWH �VC � 5�6���/ IRU WKH FRPPRGLW\ EXQGOH
FRQVLVWLQJ RI RQH XQLW RI FRPPRGLW\ C LQ VSRW V DQG QRWKLQJ HOVH� :H ZULWH
[ � \ WR PHDQ WKDW [VC � \VC IRU HDFK V� C� [ ! \ WR PHDQ WKDW [ � \ DQG
[ � \ DQG [ !! \ WR PHDQ WKDW [VC ! \VC IRU HDFK V� C�

6LQFH WKH FRPPRGLW\ VSDFH LV 5�6���/� VR LV WKH SULFH VSDFH� ,Q SDUDOOHO
ZLWK RXU QRWDWLRQ IRU FRPPRGLW\ EXQGOHV� ZH ZULWH SV IRU WKH YHFWRU RI SULFHV
LQ VSRW V DQG SVC IRU WKH SULFH RI FRPPRGLW\ C LQ VSRW V�

:H GHSDUW IURP WKH XVXDO LQWHUWHPSRUDO PRGHOV E\ VXSSRVLQJ WKDW FRP�

�



PRGLWLHV PD\ EH GXUDEOH DQG�RU VWRUDEOH�� ,I WKH VHUYLFHV RI D �SRVVLEO\
GXUDEOH� FRPPRGLW\ EXQGOH [ � 5/ DUH XVHG �FRQVXPHG� DW GDWH �� ZH ZULWH
)8
V �[� � 5/ IRU ZKDW UHPDLQV LQ VWDWH V DW GDWH �� ,I FRPPRGLW\ EXQGOH

[ � 5/ LV ZDUHKRXVHG �VWRUHG� DW GDWH �� ZH ZULWH ):
V �[� � 5/ IRU ZKDW

UHPDLQV LQ VWDWH V DW GDWH �� :H DVVXPH WKURXJKRXW WKDW IRU HDFK VWDWH V�
WKH PDSSLQJV )8

V � ):
V � 5/ � 5/ DUH OLQHDU DQG SRVLWLYH� VR PDS 5/

� WR
5/
��
� 7KH FRPPRGLW\ �C LV GXUDEOH LI )8

V ���C� � � IRU VRPH V� VWRUDEOH LI
):
V ���C� � � IRU VRPH V� QRQ�SHULVKDEOH LI LW LV HLWKHU GXUDEOH RU VWRUDEOH� DQG

SHULVKDEOH RWKHUZLVH�

��� &RQVXPHUV

7KHUH DUH 1 FRQVXPHUV� &RQVXPHU L LV GHVFULEHG E\ D FRQVXPSWLRQ VHW�
ZKLFK ZH WDNH WR EH 5

�6���/
� � DQ HQGRZPHQW HL � 5�6���/� DQG D XWLOLW\

IXQFWLRQ XL � 5�6���/ � 5� 6WDQGDUG DVVXPSWLRQV DERXW HQGRZPHQWV DQG
XWLOLW\ IXQFWLRQV DUH FROOHFWHG EHORZ�

��� $VVHWV

$ FROODWHUDOL]HG DVVHW� RU MXVW DVVHW IRU VKRUW� LV D SDLU �$�&�� $ LV WKH SURPLVH
RU IDFH YDOXH� & LV WKH FROODWHUDO UHTXLUHPHQW � ,I QR FRQIXVLRQ LV OLNHO\� ZH
DEXVH QRWDWLRQ DQG ZULWH $ IRU VKRUW� 7KH SURPLVH $ VSHFL�HV XQLWV RI
DFFRXQW WR EH GHOLYHUHG LQ HDFK VWDWH LQ GDWH �� DV D IXQFWLRQ RI WKH YHFWRU
RI DOO FRPPRGLW\ SULFHV� DQG VR LV D IXQFWLRQ $ � 6 � 5

�6���/
� � 5�� :H

DVVXPH WKDW DVVHW SURPLVHV DUH QRQ�QHJDWLYH �VR WKDW$�V� S� � � IRU HDFK V� S�
DQG GHSHQG FRQWLQXRXVO\ RQ SULFHV� 7KLV IRUPXODWLRQ LV VX�FLHQWO\ JHQHUDO
WR HQFRPSDVV D ZLGH YDULHW\ RI DVVHWV� LQFOXGLQJ QRPLQDO DVVHWV� UHDO DVVHWV�
RSWLRQV DQG GHULYDWLYHV�

�5HFDOO WKH GLVWLQFWLRQ EHWZHHQ GXUDELOLW\ DQG VWRUDELOLW\ GLVFXVVHG LQ WKH ,QWURGXFWLRQ�
�,W ZRXOG VX�FH WR DVVXPH WKDW )8

V � ):
V DUH FRQFDYH� WKLV ZRXOG EH SDUWLFXODUO\ QDWXUDO

IRU DQ DOWHUQDWLYH LQWHUSUHWDWLRQ RI )8 � ): DV SURGXFWLRQ IXQFWLRQV�
�0RUH JHQHUDOO\� ZH FRXOG DOORZ WKH IDFH YDOXH RI $M WR EH D IXQFWLRQ RI DVVHW SULFHV

DV ZHOO� WKLV ZRXOG EH HVSHFLDOO\ QDWXUDO LI ZH H[SDQGHG WKH PRGHO WR DOORZ DVVHWV WR EH
FROODWHUDOL]HG E\ RWKHU DVVHWV�

�



7KH FROODWHUDO UHTXLUHPHQW & LV D WULSOH

&  
�
&%� &/� &:

�
� 5/

� �5/
� �5/

�

ZKLFK WKH VHOOHU RI DVVHW $ PXVW RZQ� 2I WKLV UHTXLUHPHQW� &% ZLOO EH KHOG
E\ WKH ERUURZHU �WKH VHOOHU RI WKH DVVHW�� &/ ZLOO EH KHOG E\ WKH OHQGHU �WKH
EX\HU RI WKH DVVHW�� DQG &: ZLOO EH ZDUHKRXVHG �VWRUHG�� ,Q RXU IUDPHZRUN�
WKH FROODWHUDO UHTXLUHPHQW LV WKH RQO\ PHDQV IRU HQIRUFLQJ SURPLVHV� VR QR
DJHQW ZLOO HYHU PDNH SRVLWLYH GHOLYHULHV RQ XQFROODWHUDOL]HG DVVHWV� +HQFH
HTXLOLEULXP SULFHV IRU VXFK DVVHWV ZLOO QHFHVVDULO\ EH � DQG WUDGH LQ VXFK
DVVHWV ZLOO EH LUUHOHYDQW� ,W WKHUHIRUH LQYROYHV QR ORVV RI JHQHUDOLW\ WR DVVXPH
WKDW FROODWHUDO UHTXLUHPHQWV DUH QRQ�]HUR� &% � &/ � &: ! �� 0RUHRYHU�
RSWLPL]DWLRQ E\ DJHQWV LPSOLHV WKDW WKH \LHOG �GHOLYHU\� SHU XQLW RI DVVHW $M

LQ VWDWH V ZLOO QRW EH WKH IDFH YDOXH $M�V� S� EXW UDWKHU WKH PLQLPXP RI WKH
IDFH YDOXH DQG WKH YDOXH RI WKH FROODWHUDO LQ VWDWH V�

<M�V� S�  PLQ
Q
$M�V� S� � SV � >):

V �&
:
M � � )8

V �&
/
M � � )8

V �&
%
M �@

R

:H WDNH DV JLYHQ D VHW RI - DVVHWV �EXW UHFDOO IURP WKH GLVFXVVLRQ LQ WKH
,QWURGXFWLRQ WKDW - PLJKW EH YHU\ ODUJH�� :ULWH 
� ¥ � 5-

� IRU WKH SRUWIROLRV
RI DVVHW SXUFKDVHV DQG VDOHV� UHVSHFWLYHO\� DQG �  
 � ¥ � 5- IRU WKH QHW
SRUWIROLR RI SXUFKDVHV PLQXV VDOHV� �,Q RXU PRGHO WKHUH LV QR DGYDQWDJH WR
EX\LQJ DQG VHOOLQJ WKH VDPH DVVHW� VR ZH FRXOG MXVW DV ZHOO WDNH 
� ¥ WR EH
WKH SRVLWLYH DQG QHJDWLYH SDUWV RI �� EXW NHHSLQJ SXUFKDVHV VHSDUDWH IURP
VDOHV LV QRWDWLRQDOO\ FRQYHQLHQW�� :H DVVXPH WKDW EX\LQJ DQG VHOOLQJ SULFHV
IRU DVVHWV DUH LGHQWLFDO� VR DVVHW SULFHV EHORQJ WR 5- � 7KH EX\HU RI 
M XQLWV
RI DVVHW M ZLOO REWDLQ WKH XVH RI WKH FROODWHUDO EXQGOH 
M&

/
M � 7KH VHOOHU RI ¥M

XQLWV RI DVVHW M ZLOO KDYH WR RZQ WKH FROODWHUDO EXQGOH ¥M�&
/
M � &%

M � &:
M �

DQG ZLOO HQMR\ WKH XVH RI ¥M&
%
M �

��� 7KH (FRQRP\

$Q HFRQRP\ ( ZLWK FROODWHUDOL]HG DVVHWV FRQVLVWV RI D �QLWH IDPLO\ RI FRQ�
VXPHUV I�HL� XL� � L  �� � � � � 1J� XVH DQG VWRUDJH WHFKQRORJLHV )8

V � ):
V � DQG

D �QLWH IDPLO\ RI DVVHWV I�$M� &M� � M  �� � � � -J� :ULWH �H  31
L � H

L IRU WKH
VRFLDO HQGRZPHQW� 7KH IROORZLQJ DVVXPSWLRQV DUH DOZD\V LQ IRUFH�

�



$� IRU HDFK DJHQW L� HL ! �

$� �H� !! �

$� IRU HDFK VWDWH V� �HV � )8
V ��H�� � ):

V ��H�� !! �

$� IRU HDFK DJHQW L� XL LV FRQWLQXRXV DQG TXDVL�FRQFDYH �IRU HDFK L�

$� IRU HDFK DJHQW L� LI [ � \ � � WKHQ XL�[� � XL�\�

$� IRU HDFK DJHQW L� LI [ � \ � � DQG [VC ! \VC IRU VRPH V � � DQG VRPH C�
WKHQ XL�[� ! XL�\�

$� IRU HDFK DJHQW L� LI [ � \ � �� [�C ! \�C� DQG FRPPRGLW\ �C LV SHULVK�
DEOH� WKHQ XL�[� ! XL�\�

$VVXPSWLRQV $��$� VD\ WKDW WKDW LQGLYLGXDO HQGRZPHQWV DUH QRQ�]HUR DQG
WKDW DOO JRRGV DUH UHSUHVHQWHG LQ WKH DJJUHJDWH� �1RWH WKDW VRPH JRRGV _
XVHG FDUV RU YLQWDJH ZLQH� IRU LQVWDQFH _ PD\ FRPH LQWR EHLQJ DW GDWH �
RQO\ LI WKH\ DUH XVHG RU VWRUHG DW GDWH ��� $VVXPSWLRQV$��$� VD\ WKDW XWLO�
LW\ IXQFWLRQV DUH FRQWLQXRXV� TXDVL�FRQFDYH� ZHDNO\ PRQRWRQH� DQG VWULFWO\
PRQRWRQH LQ GDWH � FRQVXPSWLRQ� WKHVH DUH VWDQGDUG DVVXPSWLRQV� 7KH ODVW
DVVXPSWLRQ$� VD\V WKDW XWLOLW\ IXQFWLRQV DUH VWULFWO\ PRQRWRQH LQ SHULVKDEOH
GDWH � JRRGV� :H GR QRW UHTXLUH VWULFW PRQRWRQLFLW\ LQ QRQ�SHULVKDEOH GDWH �
JRRGV EHFDXVH ZH DOORZ IRU WKH SRVVLELOLW\ WKDW FODLPV WR GDWH � FRQVXPSWLRQ
DUH WUDGHG DW GDWH �� RI FRXUVH� VXFK FODLPV ZRXOG W\SLFDOO\ SURYLGH QR XWLOLW\
DW GDWH ��

��� %XGJHW 6HWV

*LYHQ FRPPRGLW\ SULFHV� HDFK DJHQW PDNHV SODQV IRU FRQVXPSWLRQ� IRU VWRU�
DJH� IRU DVVHW SXUFKDVHV DQG VDOHV� DQG IRU GHOLYHULHV DJDLQVW SURPLVHV� ,Q
YLHZ RI RXU HDUOLHU FRPPHQWV� ZH DVVXPH WKDW GHOLYHULHV DUH SUHFLVHO\ WKH
PLQLPXP RI SURPLVHV DQG WKH YDOXH RI FROODWHUDO� VR ZH KHQFHIRUZDUG VXS�
SUHVV WKH FKRLFH RI GHOLYHULHV� :H WKHUHIRUH GH�QH WKH EXGJHW VHW %L�S� T� IRU
FRQVXPHU L� JLYHQ FRPPRGLW\ SULFHV S DQG DVVHW SULFHV T WR EH WKH VHW RI SODQV
�L  �[L� \L� 
L� ¥L� WKDW VDWLVI\ WKH EXGJHW FRQVWUDLQWV DW GDWH � DQG LQ HDFK
VWDWH DW GDWH �� 7KLV HQWDLOV�

��
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7KDW LV� H[SHQGLWXUHV �IRU FRQVXPSWLRQ� VWRUDJH� FROODWHUDO� DQG DVVHW
SXUFKDVHV� GR QRW H[FHHG LQFRPH �IURP HQGRZPHQW DQG DVVHW VDOHV��
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LM<M�V� S�

7KDW LV� H[SHQGLWXUHV �IRU FRQVXPSWLRQ DQG GHOLYHULHV RQ SURPLVHV�
GR QRW H[FHHG LQFRPH �IURP HQGRZPHQW� JRRGV UHPRYHG IURP VWRUDJH�
UHWXUQ RI ZDUHKRXVHG FROODWHUDO� UHWXUQ RI XVHG FROODWHUDO� XVHG JRRGV
KHOG E\ WKH FRQVXPHU� DQG FROOHFWLRQV RQ RWKHUV
 SURPLVHV��

2I FRXUVH DJHQWV NQRZ GDWH � SULFHV EXW PXVW PDNH IRUHFDVWV DERXW GDWH �
SULFHV� 2XU HTXLOLEULXP QRWLRQ LPSOLFLWO\ LQFRUSRUDWHV WKH UHTXLUHPHQW WKDW
SULFH IRUHFDVWV EH FRUUHFW� VR ZH WDNH WKH IDPLOLDU VKRUWFXW RI VXSSUHVVLQJ
IRUHFDVWV DQG WUHDWLQJ DOO SULFHV DV NQRZQ WR DJHQWV DW GDWH �� )RU D PRGHO
LQ ZKLFK IRUHFDVWV PLJKW EH LQFRUUHFW� VHH %DUUHWW �������

��� 8WLOLW\ DQG 2SWLPL]DWLRQ

&RQVXPHUV FKRRVH SODQV WR PD[LPL]H WKHLU XWLOLW\ VXEMHFW WR WKH EXGJHW FRQ�
VWUDLQWV� *LYHQ WKH SODQ �L  �[L� \L� 
L� ¥L�� FRQVXPHU L HQMR\V XWLOLW\ IURP
FRQVXPSWLRQ� IURP ERUURZHU�KHOG FROODWHUDO RQ DVVHWV KH VHOOV �ORDQV KH WDNHV
RXW� DQG IURP OHQGHU�KHOG FROODWHUDO RQ DVVHWV KH EX\V �ORDQV KH PDNHV��
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$EXVLQJ QRWDWLRQ WR YLHZ XL DV D IXQFWLRQ RI SODQV� WKLV PHDQV WKDW L
V WRWDO
XWLOLW\ ZLOO EH�
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��� (TXLOLEULXP

*LYHQ DQ HFRQRP\ ( D FROODWHUDO HTXLOLEULXP FRQVLVWV RI FRPPRGLW\ SULFHV
S � 5

�6���/
� � DVVHW SULFHV T � 5-

� DQG FRQVXPHU SODQV ��
K� VDWLVI\LQJ WKH

XVXDO FRQGLWLRQV�
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��� 5HQWDO 0DUNHWV

1RWH WKDW WKH VHUYLFHV RI D FRPPRGLW\ DW GDWH � DQG DW GDWH � PD\ QRW EH
PDUNHWHG VHSDUDWHO\ �DV LV XVXDOO\ DVVXPHG LQ WKH JHQHUDO HTXLOLEULXP IUDPH�
ZRUN�� 5HQWDO PDUNHWV FRXOG EH FUHDWHG E\ PDUNHWLQJ GDWH � DQG GDWH �
VHUYLFHV VHSDUDWHO\� EXW WKH VDPH H�HFW FDQ EH DFKLHYHG WKURXJK WKH DVVHW
PDUNHW� EHFDXVH D UHQWDO LV SUHFLVHO\ WKH SXUFKDVH RI D GXUDEOH DQG WKH VL�
PXOWDQHRXV VDOH RI D SURPLVH WR GHOLYHU WKH GXUDEOH EDFN DJDLQ DW WKH HQG
RI WKH UHQWDO SHULRG� FROODWHUDOL]HG E\ WKH GXUDEOH LWVHOI� ,I S�C LV WKH GDWH �
SULFH RI WKH GXUDEOH DQG T LV WKH GDWH � SULFH RI WKLV DVVHW� WKHQ WKH FRVW RI
WKLV WUDQVDFWLRQ LV S�C � T� ZKLFK PD\ EH LQWHUSUHWHG DV WKH UHQWDO SULFH RI
WKH FRPPRGLW\ �C�

���� :DOUDVLDQ (TXLOLEULXP ZLWK 'XUDEOH *RRGV

%HFDXVH ZH DUH LQWHUHVWHG LQ WKH LPSDFW RI FROODWHUDO UHTXLUHPHQWV� LW ZLOO
EH XVHIXO WR JLYH D IRUPDO GH�QLWLRQ RI :DOUDVLDQ HTXLOLEULXP LQ WKH SUHVHQW
GXUDEOH JRRGV FRQWH[W� VHH 'XEH\� *HDQDNRSORV� DQG 6KXELN ������ IRU PRUH
GHWDLOV� :H FRQWLQXH WR WUHDW D ZRUOG ZLWK � GDWHV �� �� ZLWK 6 VWDWHV RI
QDWXUH DW GDWH �� ZLWK / FRPPRGLWLHV DYDLODEOH IRU WUDGH DW HDFK GDWH DQG
VWDWH� DQG ZLWK 1 FRQVXPHUV� $ GXUDEOH JRRGV HFRQRP\ LV D WXSOH

(  
�
�HL� XL�� �)8

V � ):
V �

�

ZKHUH HL� XL DUH WKH HQGRZPHQW DQG XWLOLW\ IXQFWLRQ RI DJHQW L �FRQVXPSWLRQ

VHWV WDNHQ WR EH 5
�6���/
� � DQG )8

V � ):
V VSHFLI\ WKH GXUDEOH�VWRUDEOH JRRGV

WHFKQRORJLHV� DV DERYH� ,I FRPPRGLW\ SULFHV DUH S� WKH EXGJHW VHW %L�S� IRU
FRQVXPHU L FRQVLVWV RI SODQV [L� \L IRU FRQVXPSWLRQ DQG VWRUDJH VXFK WKDW

S � [L � S� � \L � S � HL

$:DOUDVLDQ HTXLOLEULXP FRQVLVWV RI FRPPRGLW\ SULFHV S � 5
�6���/
� DQG SODQV

�[L� \L� VXFK WKDW�

� &RPPRGLW\ 0DUNHWV &OHDU LQ 'DWH �
;
L

�[L� � \L�  
;
L

HL�
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� &RQVXPHUV 2SWLPL]H
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� (TXLOLEULXP

8QGHU WKH PDLQWDLQHG DVVXPSWLRQV GLVFXVVHG LQ 6HFWLRQ �� FROODWHUDO HTXLOLE�
ULXP DOZD\V H[LVWV� :H GHIHU WKH UDWKHU PHVV\ SURRI WR WKH $SSHQGL[�

7KHRUHP � (YHU\ HFRQRP\ VDWLVI\LQJ WKH DVVXPSWLRQV $� � $� VHW IRUWK
LQ 6HFWLRQ � DGPLWV D FROODWHUDO HTXLOLEULXP�

)RU WKRVH IDPLOLDU ZLWK WKH LQFRPSOHWH PDUNHWV OLWHUDWXUH� WKLV PD\ VHHP
D VXUSULVLQJ UHVXOW� EHFDXVH ZH DOORZ IRU UHDO DVVHWV� RSWLRQV� GHULYDWLYHV� DQG
HYHQ PRUH FRPSOLFDWHG QRQ�OLQHDU DVVHWV� ,Q WKH VWDQGDUG IUDPHZRUN� WKH
SUHVHQFH RI VXFK DVVHWV LPSOLHV WKDW WKH VSDFH RI IHDVLEOH LQFRPH WUDQVIHUV
GRHV QRW GHSHQG FRQWLQXRXVO\ RQ FRPPRGLW\ SULFHV� ZKHQFH HTXLOLEULXP PD\
QRW H[LVW� �6HH +DUW ������ IRU DQ H[DPSOH RI QRQ�H[LVWHQFH RI HTXLOLEULXP�
'X�H DQG 6KDIHU ������ DQG 'X�H DQG 6KDIHU ������ IRU JHQHULF H[LVWHQFH
ZLWK UHDO DVVHWV� DQG .X DQG 3ROHPDUFKDNLV ������ IRU D UREXVW H[DPSOH RI
QRQ�H[LVWHQFH RI HTXLOLEULXP ZLWK RSWLRQV�� ,Q RXU IUDPHZRUN� KRZHYHU� WKH
UHTXLUHPHQW WKDW DVVHW VDOHV EH FROODWHUDOL]HG SODFHV DQ HQGRJHQRXV ERXQG RQ
VKRUW VDOHV� $V LQ WKH VWDQGDUG LQFRPSOHWH PDUNHWV IUDPHZRUN _ VHH 5DGQHU
������ IRU LQVWDQFH _ D ERXQG RQ VKRUW VDOHV HOLPLQDWHV WKH GLVFRQWLQXLW\
DQG JXDUDQWHHV WKH H[LVWHQFH RI HTXLOLEULXP�

$ VLPSOH KRPH PRUWJDJH H[DPSOH FRQWUDVWV FROODWHUDO HTXLOLEULXP ZLWK
:DOUDVLDQ HTXLOLEULXP DQG LOOXVWUDWHV WKH ZD\ LQ ZKLFK FROODWHUDO UHTXLUH�
PHQWV OLPLW ERUURZLQJ DQG GLVWRUW FRQVXPSWLRQ FKRLFHV�

([DPSOH � &RQVLGHU D ZRUOG ZLWK QR XQFHUWDLQW\ �6  ��� WZR FRQVXPHUV
�� � DQG WZR JRRGV ) �IRRG� DQG + �KRXVLQJ� DW HDFK GDWH� )RRG LV SHULVKDEOH
�� XQLW RI IRRG DW GDWH �� ZKHQ VWRUHG RU XVHG� \LHOGV QRWKLQJ DW GDWH ���
KRXVLQJ LV SHUIHFWO\ GXUDEOH �� XQLW RI KRXVLQJ DW GDWH �� ZKHQ VWRUHG RU
XVHG� \LHOGV � XQLW RI KRXVLQJ DW GDWH ���

&RQVXPHU � RZQV WKH KRXVLQJ VWRFN� FRQVXPHU � LV SRRU DW GDWH � EXW
ZHDOWK\ DW GDWH ��
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&RQVXPHU � �QGV KRXVLQJ DQG IRRG WR EH SHUIHFW VXEVWLWXWHV� DQG LV SHUIHFWO\
SDWLHQW� FRQVXPHU � OLNHV KRXVLQJ PXFK PRUH WKDQ FRQVXPHU ��
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X��[�) � [�+ � [�) � [�+�  �[�) � ��[�) �� � ��[�+ � [�) � ��[�+

:H FRPSDUH HTXLOLEULXP SULFHV� FRQVXPSWLRQV� DQG XWLOLWLHV IRU WKH :DO�
UDVLDQ HTXLOLEULXP� WKH FROODWHUDO HTXLOLEULXP LQ ZKLFK QR DVVHWV DUH DYDLODEOH
IRU WUDGH� DQG WKH FROODWHUDO HTXLOLEULXP LQ ZKLFK D VLQJOH DVVHW $� SURPLVLQJ
WKH YDOXH RI �� XQLWV RI IRRG DQG FROODWHUDOL]HG E\ � KRXVH� LV DYDLODEOH IRU
WUDGH� :H RPLW WKH VWUDLJKWIRUZDUG EXW VRPHZKDW PHVV\ FRPSXWDWLRQV�

� :DOUDVLDQ (TXLOLEULXP
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(TXLOLEULXP XWLOLWLHV DUH X�  ��� X�  ���

� 1R $VVHWV (TXLOLEULXP
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(TXLOLEULXP XWLOLWLHV DUH �DSSUR[LPDWHO\� X� � ��� X� � ���
� &ROODWHUDO (TXLOLEULXP
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�,Q ZRUGV� FRQVXPHU � ERUURZV WKH YDOXH RI �� XQLWV RI GDWH � IRRG
ZKLFK KH XVHV� WRJHWKHU ZLWK � XQLWV KH DOUHDG\ RZQV� WR EX\ D KRXVH
ZKLFK FROODWHUDOL]HV WKH ORDQ� DW GDWH �� FRQVXPHU � UHSD\V WKH ORDQ��

(TXLOLEULXP XWLOLWLHV DUH X�  ��� X�  ����

�5HFDOO WKDW RXU QRWDWLRQ NHHSV FROODWHUDO VHSDUDWH IURP FRQVXPSWLRQ� EXW WKDW FRQ�
VXPHU � HQMR\V WKH XVH RI WKH KRXVLQJ DW GDWH ��

��



)LJXUH � �EHORZ� GLVSOD\V WKH 3DUHWR IURQWLHU DQG HTXLOLEULXP XWLOLWLHV� 6HYHUDO
SRLQWV DUH ZRUWK PDNLQJ�

� 7KH FROODWHUDO HTXLOLEULXP LV 3DUHWR LQH�FLHQW� FRQVXPHU � ZRXOG EH
JODG WR WUDGH � XQLWV RI GDWH � IRRG IRU � XQLW RI GDWH � IRRG DQG FRQ�
VXPHU � ZRXOG EH JODG WR REOLJH� 7KLV LQH�FLHQF\ KDV WZR VRXUFHV�
7KH �UVW LV WKDW WKH UHTXLUHPHQW WKDW ERUURZLQJ EH FROODWHUDOL]HG OLP�
LWV FRQVXPHU �
V ERUURZLQJ SRZHU� 7KH VHFRQG LV WKDW WKH UHTXLUHPHQW
WKDW ERUURZLQJ EH FROODWHUDOL]HG GLVWRUWV FRQVXPHU �
V FRQVXPSWLRQ GH�
FLVLRQ� ,Q WKH FROODWHUDO HTXLOLEULXP� FRQVXPHU � ERUURZV �� XQLWV RI
DFFRXQW� WKLV ERUURZLQJ PXVW EH FROODWHUDOL]HG E\ � KRXVH� ZKLFK FRQ�
VXPHU � PXVW SXUFKDVH� ,I FRQVXPHU � FRXOG ERUURZ WKH VDPH �� XQLWV
RI DFFRXQW EXW ZHUH IUHH WR VSHQG KHU ZHDOWK LQ DQ\ ZD\ VKH FKRVH �VXE�
MHFW RQO\ WR WKH FRQVWUDLQW WKDW VKH UHSD\ WKH ORDQ LQ IXOO DW GDWH ���
VKH ZRXOG FKRRVH WR SXUFKDVH OHVV WKDQ � KRXVH DW GDWH �� KHU RSWLPDO
FRQVXPSWLRQ EXQGOH ZRXOG EH ����

��
� ��
��
� ��� ��� $W WKH FROODWHUDO HTXLOLE�

ULXP� FRQVXPHU �
V FRQVXPSWLRQ GHFLVLRQ LV GLVWRUWHG� EHFDXVH VKH FDQ
ERUURZ WR SXUFKDVH KRXVLQJ EXW QRW WR SXUFKDVH IRRG �

� $QRWKHU ZD\ WR PDNH WKH VDPH SRLQW LV WR FRPSDUH FRQVXPHU �
V FRQ�
VXPSWLRQ LQ WKH FROODWHUDO HTXLOLEULXP ZLWK KHU FRQVXPSWLRQ LQ D :DO�
UDVLDQ HQYLURQPHQW ZLWK D ERUURZLQJ OLPLW� ,I WKH ERUURZLQJ OLPLW LV
� � � DQG SULFHV DUH S� WKH EXGJHW VHW %L

��S� IRU FRQVXPHU L FRQVLVWV
RI SODQV [L� \L IRU FRQVXPSWLRQ DQG VWRUDJH VDWLVI\LQJ WKH :DOUDVLDQ
EXGJHW FRQVWUDLQW

S � [L � S� � \L � S � HL
DQG WKH ERUURZLQJ FRQVWUDLQW

S� � [L� � S� � \L � S� � HL� � �

7KH HDV\ EXW VOLJKWO\ PHVV\ FDOFXODWLRQ RI HTXLOLEULXP LV OHIW WR WKH
UHDGHU� ,I � � ���

��
WKHQ FRQVXPHU � SXUFKDVHV VRPH KRXVLQJ� LI � � ���

��

WKHQ FRQVXPHU � SXUFKDVHV DOO WKH KRXVLQJ _ EXW LQ HLWKHU FDVH FRQ�
VXPHU �
V FRQVXPSWLRQ RI GDWH � IRRG LV D ZHDNO\ LQFUHDVLQJ IXQFWLRQ
RI WKH ERUURZLQJ OLPLW �� DQG OLHV EHWZHHQ KHU FRQVXPSWLRQ LQ WKH
QR�DVVHWV HTXLOLEULXP �HTXLYDOHQWO\� WKH HTXLOLEULXP ZLWK �  �� DQG
KHU FRQVXPSWLRQ LQ WKH :DOUDVLDQ HTXLOLEULXP ZLWK QR ERUURZLQJ OLPLW

��



)LJXUH �� 7KH 0RUWJDJH 0DUNHW

��



�HTXLYDOHQWO\� WKH HTXLOLEULXP ZLWK � � ���� ��
��

� [��) � �� ,Q SDU�
WLFXODU� FRQVXPHU �
V FRQVXPSWLRQ RI GDWH � IRRG DOZD\V H[FHHGV KHU
FRQVXPSWLRQ LQ WKH FROODWHUDO HTXLOLEULXP�

� 7KH FROODWHUDO HTXLOLEULXP GRPLQDWHV WKH QR�DVVHW HTXLOLEULXP� 7KH
SRVVLELOLW\ WR XVH KRXVLQJ DV FROODWHUDO IRU LWV RZQ SXUFKDVH GULYHV XS
WKH SULFH RI KRXVLQJ _ ZKLFK EHQH�WV VHOOHUV _ DQG HQODUJHV WKH EXGJHW
VHW _ ZKLFK EHQH�WV EX\HUV� 7KXV� ERWK VHOOHUV DQG EX\HUV KDYH DQ
LQFHQWLYH WR VHH WKDW KRXVHV FDQ EH XVHG DV FROODWHUDO�

� 1HLWKHU WKH FROODWHUDO HTXLOLEULXP QRU WKH QR DVVHW HTXLOLEULXP LV GRPL�
QDWHG E\ WKH :DOUDVLDQ HTXLOLEULXP� 7KXV� WKHUH LV QR UHDVRQ WR VXSSRVH
WKDW ERUURZHUV DQG OHQGHUV ZRXOG DJUHH RQ SHUIHFW� IULFWLRQOHVV HQIRUFH�
PHQW RI FRQWLQJHQW FRQWUDFWV� UDWKHU WKDQ FROODWHUDOL]HG ERUURZLQJ�

,W LV LQVWUXFWLYH WR FRPSXWH :DOUDVLDQ DQG FROODWHUDO HTXLOLEULXP IURP DQ
DOWHUQDWLYH GLVWULEXWLRQ RI WKH VRFLDO HQGRZPHQW� 6XSSRVH WKDW FRQVXPHU �
LV HQGRZHG ZLWK WKH KRXVLQJ EXW QR IRRG�

AH�  ���� �� ��� ��

AH�  ��� �� ��� ��

:DOUDVLDQ HTXLOLEULXP DQG FROODWHUDO HTXLOLEULXP DUH XQLTXH� DQG \LHOG WKH
VDPH FRQVXPSWLRQV DQG FRPPRGLW\ SULFHV�

A[�  ���� �� ��� ��
A[�  ��� �� ��� ��
AS  ��� ��� �� ���

,Q WKH FROODWHUDO HTXLOLEULXP� FRQVXPHU � ERUURZV WKH SULFH RI WZR XQLWV RI
GDWH � IRRG� XVLQJ �

��
RI KLV KRXVH DV FROODWHUDO� DQG UHSD\V WKH ORDQ DW �

LQWHUHVW DW GDWH �� FRQVXPHU � WDNHV WKH RSSRVLWH SRVLWLRQ� `

��



� 6XSSRUWLQJ :DOUDVLDQ (TXLOLEULXP

2QH ZD\ WR XQGHUVWDQG WKH H�HFW RI FROODWHUDO UHTXLUHPHQWV LV WR DVN ZKHWKHU
D JLYHQ :DOUDVLDQ HTXLOLEULXP FDQ EH UHDOL]HG DV D FROODWHUDO HTXLOLEULXP� )RU�
PDOO\� VD\ WKDW WKH :DOUDVLDQ HTXLOLEULXP K�S� ��[L� �\L�L IRU WKH GXUDEOH JRRGV
HFRQRP\ ( FDQ EH VXSSRUWHG DV D FROODWHUDO HTXLOLEULXP LI WKHUH LV D IDPLO\
RI DVVHWV I�$M� &M�J DQG D FROODWHUDO HTXLOLEULXP KS� T� �[L� \L� 
L� ¥L�L IRU WKH
HFRQRP\ �(� I�$M� &M�J� VXFK WKDW

� VSRW SULFHV FRLQFLGH� �S  S

� GDWH � FRQVXPSWLRQV FRLQFLGH� �[LV  [KV IRU HDFK L� V

� GDWH � XVDJHV FRLQFLGH� �[L  [L �
3

M 

L
M&

/
M �

3
M ¥

L
M&

%
M IRU HDFK L

� GDWH � VWRUDJHV FRLQFLGH� �\L  \L �
3

M 

L
M&

:
M IRU HDFK L

)RU HQYLURQPHQWV LQ ZKLFK WKHUH LV QR XQFHUWDLQW\� ZH FDQ SURYLGH D VLPSOH
FKDUDFWHUL]DWLRQ RI :DOUDVLDQ HTXLOLEULD WKDW FDQ EH VXSSRUWHG DV FROODWHUDO
HTXLOLEULD�

7KHRUHP � $VVXPH WKDW 6  � �VR WKHUH LV QR XQFHUWDLQW\�� /HW ( EH D
GXUDEOH JRRGV HFRQRP\ DQG OHW �S� ��[K� �\K� EH D :DOUDVLDQ HTXLOLEULXP IRU (� ,Q
RUGHU WKDW �S� ��[K� �\K� EH VXSSRUWDEOH DV D FROODWHUDO HTXLOLEULXP LW LV QHFHVVDU\
DQG VX�FLHQW WKDW

�S� � [L� � �S� � HL� IRU HDFK L

,W LV FRQYHQLHQW WR LVRODWH D SDUW RI WKH DUJXPHQW WKDW GRHV QRW GHSHQG
RQ WKH DEVHQFH RI XQFHUWDLQW\�

3URSRVLWLRQ ,I S� T� ��L� LV D FROODWHUDO HTXLOLEULXP IRU WKH HFRQRP\ ( WKHQ
SV � [LV � SV � HLV IRU HDFK FRQVXPHU L DQG VWDWH V�

3URRI ,I SV �[LV � SV �HLV IRU VRPH FRQVXPHU L DQG VWDWH V� WKHQ L FRXOG GHIDXOW
RQ DOO KLV SURPLVHV LQ VWDWH V� VXUUHQGHU DOO WKH FROODWHUDO� DQG VWLOO D�RUG PRUH
WKDQ [LV� 6LQFH WKLV ZRXOG FRQWUDGLFW RSWLPDOLW\ RI L
V HTXLOLEULXP SODQ� ZH
REWDLQ WKH GHVLUHG FRQFOXVLRQ�

��



:H QRZ WXUQ WR WKH SURRI RI 7KHRUHP ��

3URRI RI 7KHRUHP � 1HFHVVLW\ IROORZV LPPHGLDWHO\ IURP WKH 3URSRVLWLRQ�
7R SURYH VX�FLHQF\� DVVXPH WKDW �S� � [L� � �S� � HL� IRU HDFK L� )RU HDFK L� ZULWH

PL
�  �S� � �[L� � \L�� �S� � H�

PL
�  �S� � >)8�[L�� � ): �\L�@ � �S� � HL� � �S� � [L�

7KH �UVW TXDQWLW\ LV WKH H[FHVV RI H[SHQGLWXUH RYHU LQFRPH LQ GDWH �� WKH
VHFRQG TXDQWLW\ LV H[FHVV RI LQFRPH RYHU H[SHQGLWXUH LQ GDWH �� %HFDXVH
WKH :DOUDVLDQ EXGJHW FRQVWUDLQW LV VDWLV�HG ZLWK HTXDOLW\� LW IROORZV WKDW
PL
� �PL

�  � IRU HDFK DJHQW L� 0DUNHW FOHDULQJ IRU FRPPRGLWLHV HQWDLOV WKDW3
LP

L
�  

3
LP

L
�  �� :ULWH ,  IL � PL

� ! �J IRU WKH VHW RI FRQVXPHUV ZKR
ERUURZ DW GDWH �� .  IN � PN

� � �J IRU WKH VHW RI FRQVXPHUV ZKR OHQG DW
GDWH �� DQG 7  IW � PW

�  �J IRU WKH VHW RI FRQVXPHUV ZKR GR QHLWKHU� )RU
HDFK L � ,� GH�QH D ?SHUVRQDOL]HG� DVVHW ZLWK SURPLVH $L  PL

� DQG FROODWHUDO
UHTXLUHPHQW LV &%

L  [L�� &
:
L  \L� &/

L  ��

'H�QH WKH GDWD RI D FROODWHUDO HTXLOLEULXP LQ WKH IROORZLQJ ZD\�

� S  �S

� TL  PL
�

� FRQVPHUV L � , FRQVXPHU [L�� VWRUH \L� VHOO RQH XQLW RI WKH DVVHW $L�
VHFXUHG E\ [L�� \

L� DQG PDNH IXOO GHOLYHU\ DW GDWH �

� DJHQWV N � . EX\ [N� VWRUH \N� DQG EX\ WKH SRUWIROLR


N  
PN
�3

L�, P
L
�

��� � � � � ��

� DJHQWV W � 7 EX\ [W� VWRUH \W� DQG QHLWKHU EX\ QRU VHOO DVVHWV

,W LV HDV\ WR VHH WKDW WKH EXGJHW VHWV ZLWK WKHVH FROODWHUDOL]HG DVVHWV� JLYHQ
WKH VSRW SULFHV DQG DVVHW SULFHV� DUH QR ODUJHU WKDQ WKH EXGJHW VHWV LQ WKH
:DOUDVLDQ HTXLOLEULXP EXW VWLOO FRQWDLQ WKH :DOUDVLDQ FRQVXPSWLRQ SODQV _
ZKLFK DUH WKHUHIRUH RSWLPDO LQ WKHVH EXGJHW VHWV� +HQFH WKHVH GDWD GH�QH D

��



FROODWHUDO HTXLOLEULXP� �1RWH WKDW WKH DUJXPHQW ZRUNV HTXDOO\ ZHOO LI PRUH
DVVHWV DUH DYDLODEOH _ LQGHHG� LI DOO DVVHWV DUH DYDLODEOH�� :H FRQFOXGH WKDW
WKH JLYHQ :DOUDVLDQ HTXLOLEULXP FDQ EH VXSSRUWHG DV D FROODWHUDO HTXLOLEULXP�
DV DVVHUWHG� 7KLV FRPSOHWHV WKH SURRI�

7KHRUHP � DQZHUV D QDWXUDO TXHVWLRQ� EXW RQH PLJKW DVN RWKHU TXHV�
WLRQV DV ZHOO� )RU LQVWDQFH� RQH PLJKW LJQRUH WKH FRLQFLGHQFH RI SULFHV DQG
DVN ZKHWKHU WKH DOORFDWLRQV RI D JLYHQ :DOUDVLDQ HTXLOLEULXP DUH VXSSRUW�
DEOH DV WKH DOORFDWLRQV RI D FROODWHUDO HTXLOLEULXP IRU VRPH IDPLO\ RI DVVHWV�
,I HTXLOLEULXP DOORFDWLRQV DUH DW NLQNV RU RQ WKH ERXQGDU\� VXFK TXHVWLRQV
VHHP GL�FXOW WR DQVZHU� EXW ZKHQ SUHIHUHQFHV DUH VPRRWK DQG DOORFDWLRQV
DUH LQWHULRU� VXSSRUWLQJ SULFHV DUH XQLTXH� VR FRLQFLGHQFH RI SULFHV IROORZV
DXWRPDWLFDOO\�

$ YDULDWLRQ RQ ([DPSOH � SURYLGHV D XVHIXO LOOXVWUDWLRQ RI 7KHRUHP ��

([DPSOH � $V LQ ([DPSOH �� FRQVLGHU D ZRUOG ZLWK QR XQFHUWDLQW\ �6  ���
WZR FRQVXPHUV �� � DQG WZR JRRGV ) �IRRG� DQG + �KRXVLQJ� DW HDFK GDWH�
)RRG LV SHULVKDEOH� KRXVLQJ LV SHUIHFWO\ GXUDEOH� 8WLOLW\ IXQFWLRQV DUH

X��[�) � [�+ � [�) � [�+�  [�) � [�+ � [�) � [�+
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&RQVXPHU � RZQV WKH KRXVLQJ VWRFN� ZH WUHDW WKH GLYLVLRQ RI WKH VRFLDO HQ�
GRZPHQW RI GDWH � IRRG DV D SDUDPHWHU� VR HQGRZPHQWV DUH��

H�  ���� W� �� ��� ��

H�  �W� �� ��� ��

,W LV HDVLO\ FKHFNHG WKDW WKH XQLTXH :DOUDVLDQ SULFHV DUH �S  ��� ��� �� ��� DQG
:DOUDVLDQ FRQVXPSWLRQV DUH�

�[�W  ���� �� ��� W� ��

�[�W  ��� �� �� � W� ��

,Q YLHZ RI 7KHRUHP �� WKLV :DOUDVLDQ HTXLOLEULXP FDQ EH VXSSRUWHG DV D
FROODWHUDO HTXLOLEULXP H[DFWO\ ZKHQ W � ��� WKH RQO\ DVVHW UHTXLUHG LV WKH RQH
SURPLVLQJ WKH SULFH RI �� XQLWV RI IRRG� FROODWHUDOL]HG E\ RQH KRXVH� `

��



,Q WKH SUHVHQFH RI XQFHUWDLQW\� WKH FRQGLWLRQ LGHQWL�HG LQ 7KHRUHP � LV
QR ORQJHU VX�FLHQW WR JXDUDQWHH WKDW D :DOUDVLDQ HTXLOLEULXP FDQ EH VXS�
SRUWHG DV D FROODWHUDO HTXLOLEULXP� WKH IROORZLQJ H[DPSOH LOOXVWUDWHV SUHFLVHO\
WKH SUREOHP _ DQG KRZ WUDQFKLQJ �DOORZLQJ WKH VDPH JRRGV WR FROODWHUDOL]H
VHYHUDO DVVHWV� VROYHV LW�

([DPSOH � &RQVLGHU D ZRUOG ZLWK WZR VWDWHV� WKUHH FRQVXPHUV �� �� �� DQG
WZR JRRGV ) �IRRG� DQG+ �KRXVLQJ� DW HDFK GDWH� )RRG LV SHULVKDEOH� KRXVLQJ
LV SHUIHFWO\ GXUDEOH� &RQVXPHU � LV HQGRZHG ZLWK WKH KRXVLQJ EXW SRRU DW
GDWH �� FRQVXPHUV �� � DUH ZHDOWK\ DW GL�HUHQW VWDWHV DW WKH WHUPLQDO GDWH�

H�  ��� �� �� �� �� ��

H�  ��� �� �� �� �� ��

H�  ��� �� �� �� �� ��

$OO FRQVXPHUV DUH ULVN DYHUVH LQ IRRG DQG ULVN QHXWUDO LQ KRXVLQJ� FRQVXPHU
� OLNHV KRXVLQJ PRUH WKDQ FRQVXPHUV �� ��
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,W LV HDVLO\ FKHFNHG WKDW LQ WKH XQLTXH :DOUDVLDQ HTXLOLEULXP� FRQVXPHU �
RZQV WKH KRXVLQJ DQG DOO FRQVXPHUV SHUIHFWO\ VPRRWK IRRG FRQVXPSWLRQ�

�[�  ��� �� �� �� �� ��

�[�  ��� �� �� �� �� ��

�[�  ��� �� �� �� �� ��
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(TXLOLEULXP SULFHV DUH �S  ��� �� �
�
� �
�
� �
�
� �
�
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$W WKH :DOUDVLDQ HTXLOLEULXP� �SV �[LV � �SV �HLV IRU HDFK VWDWH V DQG FRQVXPHU
L� +RZHYHU� WKH :DOUDVLDQ HTXLOLEULXP FDQQRW EH VXSSRUWHG DV D FROODWHUDO
HTXLOLEULXP �IRU DQ\ VSHFL�FDWLRQ RI DVVHWV�� )RU WR VXSSRUW WKH :DOUDVLDQ
HTXLOLEULXP DV D FROODWHUDO HTXLOLEULXP� FRQVXPHU � ZRXOG QHHG WR ERUURZ
IURP ERWK FRQVXPHUV �� �� DQG LQ RUGHU WR JXDUDQWHH UHSD\PHQW� HDFK RI
WKHVH ORDQV ZRXOG QHHG WR EH FROODWHUDOL]HG E\ DQ HQWLUH KRXVH _ EXW RQO\
RQH KRXVH LV DYDLODEOH�

1RWH WKDW WKLV SUREOHP ZRXOG GLVDSSHDU LI ZH DOORZHG WKH KRXVH WR FRO�
ODWHUDOL]H WZR �$UURZ� VHFXULWLHV� RQH SURPLVLQJ SD\PHQW RQO\ LQ VWDWH �� WKH
RWKHU SURPLVLQJ SD\PHQW RQO\ LQ VWDWH �� 2I FRXUVH� WKLV LV SUHFLVHO\ ZKDW
WUDQFKLQJ DFFRPSOLVKHV� `

��



� 7KH 6KRUWDJH RI &ROODWHUDO

+HUH ZH SUHVHQW D VLPSOH H[DPSOH WKDW LOOXVWUDWHV WZR SRLQWV�

� WKH VKRUWDJH RI FROODWHUDO LQ�XHQFHV WKH FKRLFH RI DVVHWV WKDW DUH WUDGHG
DW HTXLOLEULXP DQG KHQFH LQ�XHQFHV ULVN VKDULQJ

� LQ DQ HQYLURQPHQW ZLWK XQFHUWDLQW\� FROODWHUDOL]HG ERUURZLQJ LV QRW
HTXLYDOHQW LV QRW HTXLYDOHQW WR D VDOH DQG UHSXUFKDVH� HYHQ LI FROODW�
HUDO LV ZDUHKRXVHG

([DPSOH � &RQVLGHU D ZRUOG ZLWK WZR GDWHV DQG WKUHH VWDWHV RI QDWXUH DW
WKH VHFRQG GDWH� 7KHUH DUH WZR JRRGV DYDLODEOH DW GDWH �� ) �IRRG� DQG *
�JRYHUQPHQW GHEW�� RQO\ IRRG ) LV DYDLODEOH LQ DQ\ VWDWH DW GDWH �� )RRG LV
SHUIHFWO\ SHULVKDEOH� JRYHUQPHQW GHEW� LI VWRUHG� \LHOGV RQH XQLW RI IRRG LQ
HDFK VWDWH DW GDWH �� *RYHUQPHQW GHEW \LHOGV QR XWLOLW\ WR HLWKHU FRQVXPHU
DW GDWH �� IRU VLPSOLFLW\� ZH WKHUHIRUH RPLW JRYHUQPHQW GHEW DV DQ DUJXPHQW
LQ XWLOLW\ IXQFWLRQV�

7KH WZR FRQVXPHUV KROG FRPPRQ SULRUV� DQG DVVLJQ HTXDO SUREDELOLW\
WR HDFK VWDWH� &RQVXPHU � LV ULVN QHXWUDO DQG LQGL�HUHQW WR WKH WLPLQJ RI
FRQVXPSWLRQ� FRQVXPHU � LV ULVN DYHUVH�
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�5HFDOO WKDW ZH RPLW JRYHUQPHQW GHEW DV DQ DUJXPHQW LQ XWLOLW\ IXQFWLRQV� VR
HDFK [V LV D TXDQWLW\ RI IRRG�� &RQVXPHU � LV HQGRZHG ZLWK DOO WKH JRYHUQPHQW
GHEW� FRQVXPHU � KDV ERWK D VDYLQJ DQG DQG DQ LQVXUDQFH PRWLYH�

H�  ���� �� ��� �� ��� �� ��� ��

H�  ��� �� �� �� ��

:H WUHDW �� WKH DPRXQW RI JRYHUQPHQW GHEW LQ WKH HFRQRP\� DV D SDUDP�
HWHU� IRU RXU SXUSRVHV� ZH FRQVLGHU WKH UDQJH � � � � ��
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:H �UVW FRQVLGHU :DOUDVLDQ HTXLOLEULXP� 6LQFH JRYHUQPHQW GHEW \LHOGV
QR XWLOLW\ DW GDWH � DQG \LHOGV FRQVXPSWLRQ DW GDWH �� ?UHDO ZHDOWK� LQ WKLV
HFRQRP\ LV LQGHSHQGHQW RI WKH OHYHO RI JRYHUQPHQW GHEW� 7KH HFRQRP\ DGPLWV
D XQLTXH :DOUDVLDQ HTXLOLEULXP ZKLFK LV LQGHSHQGHQW RI �� 1RUPDOL]LQJ VR
WKDW WKH SULFH RI GDWH � IRRG S�)  �� HTXLOLEULXP SULFHV DQG FRQVXPSWLRQV
DUH

S�*  � � S�)  S�)  S�)  
�

�
[�  ���� �� �� ��

[�  ��� �� �� ��

(TXLOLEULXP XWLOLWLHV DUH X�  ��� X�  �
S
��

1RZ VXSSRVH $UURZ VHFXULWLHV DUH WUDGHG� IRU M  �� �� �� $M SURPLVHV �
XQLW RI IRRG LQ VWDWH M� FROODWHUDOL]HG E\ � XQLW RI JRYHUQPHQW GHEW� FROODWHUDO LV
ZDUHKRXVHG� �6LQFH JRYHUQPHQW GHEW \LHOGV QR XWLOLW\ DW GDWH �� LW LV LUUHOHYDQW
ZKR KROGV WKH FROODWHUDO�� ,W LV HDV\ WR VHH WKDW FRQVXPHU � VHOOV� DQG FRQVXPHU
� SXUFKDVHV� DVVHWV DQG�RU JRYHUQPHQW GHEW� 6ROYLQJ IRU WKH HTXLOLEULXP DV
D IXQFWLRQ RI � LV D VLPSOH EXW WHGLRXV H[HUFLVH LQ PDQLSXODWLQJ �UVW�RUGHU
FRQGLWLRQV� ZKLFK ZH OHDYH WR WKH UHDGHU� :H �QG � UHJLPHV� DFFRUGLQJ WR
WKH VXSSO\ RI JRYHUQPHQW GHEW� HTXLOLEULXP DVVHW WUDGHV DQG FRQVXPSWLRQV
LQ HDFK UHJLPH DUH GHVFULEHG EHORZ�

� � � � � �
$� LV WUDGHG� $�� $� DQG JRYHUQPHQW GHEW �* DUH QRW WUDGHG�
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(TXLOLEULXP LV LQH�FLHQW�

� � � � � �
$�� $� DUH WUDGHG� $� DQG JRYHUQPHQW GHEW �* DUH QRW WUDGHG�
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(TXLOLEULXP LV LQH�FLHQW�

� � � � � �

$�� $� DQG JRYHUQPHQW GHEW �* DUH WUDGHG� $� LV QRW WUDGHG�

[�  ��� � �
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(TXLOLEULXP LV LQH�FLHQW�

� �  �

$�� $� DQG JRYHUQPHQW GHEW �* DUH WUDGHG� $� LV QRW WUDGHG�

[�  ���� �� �� ��

[�  ��� �� �� ��

(TXLOLEULXP FRLQFLGHV ZLWK :DOUDVLDQ HTXLOLEULXP DQG LV H�FLHQW�

�)RU � ! � WKHUH DUH PXOWLSOH HTXLOLEULD� LQ ZKLFK GL�HUHQW TXDQWLWLHV RI
$� DUH WUDGHG� EXW HTXLOLEULXP SULFHV DQG FRQVXPSWLRQV FRLQFLGH ZLWK WKH
HTXLOLEULXP ZKHQ �  ��� `

��



� :KLFK $VVHWV DUH 7UDGHG"

,I PDQ\ DVVHWV DUH SRWHQWLDOO\ DYDLODEOH IRU WUDGH� ZKLFK RQHV ZLOO DFWXDOO\ EH
WUDGHG DW HTXLOLEULXP" $Q H[DPSOH� EXLOW DURXQG ([DPSOH � RI 6HFWLRQ ��
PD\ KHOS WR LOOXPLQDWH WKH TXHVWLRQ�

([DPSOH � &RQVLGHU D ZRUOG ZLWK � VWDWHV RI QDWXUH �� � DQG WZR JRRGV )
�IRRG� DQG + �KRXVLQJ� DW HDFK GDWH DQG VWDWH� )RRG LV SHUIHFWO\ SHULVKDEOH�
KRXVLQJ LV SHUIHFWO\ GXUDEOH� 7KH �REMHFWLYH� SUREDELOLW\ WKDW VWDWH � RFFXUV
LV �� �� WKH SUREDELOLW\ WKDW VWDWH � RFFXUV LV �� WR PDNH FDOFXODWLRQ HDV\� ZH
WDNH � � � � �

��
� (QGRZPHQWV RI WKH WZR FRQVXPHUV DUH VWDWH�LQGHSHQGHQW�
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&RQVXPHU � OLNHV KRXVLQJ PRUH WKDQ FRQVXPHU � EXW OHVV LQ VWDWH � WKDQ LQ
VWDWH ��
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)RU HDFK UHDO QXPEHU W ! �� OHW $W EH WKH DVVHW ZKRVH SURPLVH LQ HDFK VWDWH
DW GDWH � LV WKH YDOXH RI W XQLWV RI IRRG� DQG ZKLFK LV FROODWHUDOL]HG E\ � XQLW RI
KRXVLQJ� KHOG E\ WKH ERUURZHU� :H VXSSRVH WKDW DOO WKH DVVHWV $W DUH DYDLODEOH
IRU WUDGH� �2I FRXUVH� WKLV LV QRW HQWLUHO\ FRQVLVWHQW ZLWK RXU IUDPHZRUN�
VLQFH ZH KDYH LQVLVWHG WKDW WKH QXPEHU RI DVVHWV DYDLODEOH EH �QLWH� 7KDW
DVVXPSWLRQ� KRZHYHU� ZDV PDGH RQO\ WR DYRLG WKH LQFRQYHQLHQFH RI LQ�QLWH
SRUWIROLRV� ZKLFK ZRXOG QRW RFFXU LQ WKH SUHVHQW H[DPSOH� $OWHUQDWLYHO\� ZH
FRXOG LQVLVW WKDW WKH SURPLVHV W EH FKRVHQ IURP D �QH _ EXW GLVFUHWH _ JULG��

7KLV HFRQRP\ KDV D WULYLDO PXOWLSOLFLW\ RI HTXLOLEULD� EXW WKH\ DUH DOO
HTXLYDOHQW� LQ WKH VHQVH RI KDYLQJ WKH VDPH SULFHV DQG FRQVXPSWLRQV� WR WKH
XQLTXH HTXLOLEULXP LQ ZKLFK RQO\ WKH DVVHW $�� LV WUDGHG� 7R VHH WKLV� �[ DQ

��



DUELWUDU\ HTXLOLEULXP� QRUPDOL]H VR WKDW WKH SULFH RI IRRG LQ HDFK GDWH DQG
VWDWH LV �� ,W LV HDV\ WR VHH WKDW KRXVLQJ SULFHV FRLQFLGH ZLWK WKH PDUJLQDO
XWLOLW\ RI FRQVXPHU �� VR S�+  ��� S�+  �� ,W IROORZV WKDW� IRU W � ��� WKH
DVVHW $W� ZKLFK SURPLVHV W XQLWV RI DFFRXQW LQ HDFK VWDWH� ZLOO LQ IDFW \LHOG
RQO\ �� XQLWV RI DFFRXQW LQ VWDWH � DQG � XQLWV RI DFFRXQW LQ VWDWH � �WKH YDOXH
RI WKH FROODWHUDO�� ,W LV HDV\ WR VHH WKDW DVVHW SULFHV DUH GHWHUPLQHG E\ WKH
PDUJLQDO XWLOLW\ RI FRQVXPHU �� VR LW IROORZV WKDW IRU HDFK W � ��� WKH SULFH
RI $W ZLOO EH LWV H[SHFWHG \LHOG� VR TW  ��� ���� 7KXV� WKH DVVHWV $W� W � ��
DUH SHUIHFW VXEVWLWXWHV� VR HYHU\ HTXLOLEULXP LV HTXLYDOHQW WR RQH LQ ZKLFK� RI
WKH DVVHWV $W� W � ��� RQO\ WKH DVVHW $�� LV WUDGHG� 2Q WKH RWKHU KDQG� IRU
W � ��� WKH DVVHW $W� ZKLFK SURPLVHV W XQLWV RI DFFRXQW LQ HDFK VWDWH� ZLOO LQ
IDFW \LHOG W XQLWV RI DFFRXQW LQ VWDWH � DQG PLQIW� �J XQLWV RI DFFRXQW LQ VWDWH
�� 7KH SULFH RI $W ZLOO EH LWV H[SHFWHG \LHOG LQ GDWH �� VR TW � ��� ��W������
6XSSRVH FRQVXPHU �
V SODQ LQYROYHV WKH VDOH RI D VWULFWO\ SRVLWLYH TXDQWLW\
RI $W IRU VRPH W � ��� $Q DOWHUQDWH SODQ IRU FRQVXPHU � ZRXOG EH WR VHOO
� IHZHU XQLWV RI $W DQG � PRUH XQLWV RI $��� IRU VRPH VPDOO � ! �� VXFK D
SODQ ZRXOG UHTXLUH SUHFLVHO\ WKH VDPH FROODWHUDO� LQFUHDVH ZHDOWK DW GDWH �
E\ DW OHDVW ���� ��� DQG GHFUHDVH ZHDOWK DW HDFK VWDWH LQ GDWH � E\ �� ,I WKH
PDUJLQDO XWLOLW\ IRU FRQVXPSWLRQ RI IRRG LQ GDWH � H[FHHGV �� � _ ZKLFK LV
HDVLO\ VHHQ WR EH WKH FDVH DW HTXLOLEULXP _ WKHQ WKLV DOWHUQDWLYH SODQ ZRXOG
EH SUHIHUUHG WR WKH HTXLOLEULXP SODQ� ZKLFK ZRXOG FRQWUDGLFW RSWLPDOLW\ RI
WKH HTXLOLEULXP SODQ� :H FRQFOXGH WKDW IRU HYHU\ W � ��� WKH DVVHW $W LV QRW
WUDGHG DW HTXLOLEULXP�

$W WKH XQLTXH HTXLOLEULXP LQ ZKLFK RQO\ WKH DVVHW $�� LV WUDGHG� VSRW
SULFHV DUH S  ��� ������� �� ��� �� ��� (TXLOLEULXP SODQV DUH HDVLO\ GHVFULEHG�
FRQVXPHU � ERUURZV � XQLW RI WKH DVVHW DQG XVHV WKH ORDQ� WRJHWKHU ZLWK
����� XQLWV RI KHU GDWH � IRRG HQGRZPHQW� WR EX\ DOO WKH KRXVLQJ DW GDWH ��
UHSD\V WKH IDFH YDOXH RI WKH ORDQ LQ VWDWH �� EXW GHIDXOWV LQ VWDWH �� FRQVXPHU
� WDNHV WKH FRPSOHPHQWDU\ SRVLWLRQV� (TXLOLEULXP XWLOLWLHV DUH

X�  ��� ��� � X�  �� � ���� �����

`

$V WKLV H[DPSOH LOOXVWUDWHV� WKH PDUNHW PD\ FKRRVH OHYHOV RI FROODWHUDO
ZKLFK OHDG WR GHIDXOW DW HTXLOLEULXP� 2QH PLJKW VXSSRVH WKDW OHQGHUV� OHIW WR
WKHLU RZQ GHYLFHV� ZRXOG SUHIHU WKDW WKH FROODWHUDO UHTXLUHPHQW EH VX�FLHQWO\
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KLJK WKDW ORDQV ZRXOG EH SHUIHFWO\ VDIH DQG WKHUH ZRXOG EH QR GHIDXOW� 7KH
WUXWK� KRZHYHU� LV PRUH FRPSOLFDWHG� FHWHULV SDUDEXV� OHQGHUV SUHIHU WR PDNH
VDIHU ORDQV� EXW WKH\ DOVR SUHIHU WR PDNH PRUH ORDQV� DQG WKHUH LV D WHQVLRQ
EHWZHHQ WKHVH WZR REMHFWLYHV� $V WKH IROORZLQJ H[DPSOH �DQRWKHU YDULDWLRQ
RQ WKH VDPH WKHPH� LOOXVWUDWHV� FROODWHUDO UHTXLUHPHQWV VX�FLHQWO\ KLJK WR
JXDUDQWHH WKH DEVHQFH RI GHIDXOW PD\ GLVFRXUDJH ERUURZLQJ WR VXFK DQ H[WHQW
WKDW ERWK ERUURZHUV DQG OHQGHUV DUH KDUPHG�

([DPSOH � 7R LOOXVWUDWH WKLV SRLQW� VXSSRVH WKDW HYHU\WKLQJ LV DV LQ ([DP�
SOH �� H[FHSW WKDW RQO\ WKH DVVHW $� LV DYDLODEOH� $Q HDV\ FDOFXODWLRQ VKRZV
WKDW� DW HTXLOLEULXP� FRQVXPHU � EX\V� DQG FRQVXPHU � VHOOV� DSSUR[LPDWHO\
��� XQLWV RI $� DQG WKDW FRQVXPSWLRQV DUH �DSSUR[LPDWHO\��

[� � ������ ���� ������ ��� ���� ���

[� � ����� �� ������ ��� ���� ���

(TXLOLEULXP XWLOLWLHV DUH �DSSUR[LPDWHO\��

X� � �� � X� � ��
6LQFH � � �

��
� HTXLOLEULXP XWLOLWLHV KHUH DUH ORZHU WKDQ HTXLOLEULXP XWLOLWLHV LQ

([DPSOH �� WKXV� WKH KLJKHU FROODWHUDO UHTXLUHPHQW OHDGV WR VDIHU ORDQV EXW
WR D 3DUHWR LQIHULRU HTXLOLEULXP� `

*LYHQ WKDW WKH PDUNHW FKRRVHV WKH DVVHW VWUXFWXUH� ZH DUH FRPSHOOHG WR DVN
ZKHWKHU WKH PDUNHW FKRRVHV WKH DVVHW VWUXFWXUH H�FLHQWO\� 3XW GL�HUHQWO\�
FRXOG D VRFLDO SODQQHU H�HFW D 3DUHWR LPSURYHPHQW E\ VHTXHVWHULQJ DVVHWV"
8QIRUWXQDWHO\ ZH GRQ
W NQRZ WKH DQVZHU WR WKLV TXHVWLRQ� ,QGHHG� EHFDXVH
RI WKH SRVVLELOLW\ RI PXOWLSOH HTXLOLELD� LW LV QRW DEVROXWHO\ FOHDU KRZ WKH
TXHVWLRQ VKRXOG EH IRUPXODWHG� DV WKH IROORZLQJ H[DPSOH VKRZV� DQ HFRQRP\
PD\ DGPLW ERWK 3DUHWR RSWLPDO DQG 3DUHWR VXERSWLPDO HTXLOLEULD�

([DPSOH � :H EHJLQ ZLWK D � FRQVXPHU (GJHZRUWK ER[ HFRQRP\ ZLWK WZR
JRRGV �)� �+� (QGRZPHQWV DUH� (QGRZPHQWV DUH�
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:H FKRRVH XWLOLW\ IXQFWLRQV Y�� Y� VR WKDW WKH HFRQRP\ LV UHJXODU �VHH 0DV�
&ROHOO ������� DQG KDV PXOWLSOH HTXLOLEULD� LQFOXGLQJ RQHV LQ ZKLFK DOORFDWLRQV
DUH�

�[�  ��� �� � �[�  ��� ��
A[�  ��� �� � A[�  ��� ��

:H QRZ FRQVLGHU D ZRUOG ZLWK � VWDWHV RI QDWXUH� WZR FRQVXPHUV DQG WZR
JRRGV ) �IRRG� DQG + �KRXVLQJ� DW HDFK GDWH DQG VWDWH� )RRG LV SHUIHFWO\
SHULVKDEOH� KRXVLQJ LV SHUIHFWO\ GXUDEOH� (QGRZPHQWV DUH�

H�  ��� �� ��� ��� ��� ���

H�  ��� �� ��� ��� ��� ���

8WLOLW\ IXQFWLRQV DUH�
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ZKHUH WKH GDWH � XWLOLW\ IXQFWLRQV Y�� Y� DUH DV LQ WKH (GJHZRUWK ER[ HFRQRP\�
DQG � LV D VPDOO SDUDPHWHU� WR EH FKRVHQ�

)LQDOO\� ZH DVVXPH WKDW DOO FRQFHLYDEOH DVVHWV� ZLWK DOO FRQFHLYDEOH FRO�
ODWHUDO UHTXLUHPHQWV DUH DYDLODEOH IRU WUDGH� 5HJXODULW\ HQWDLOV WKDW� IRU VXI�
�FLHQWO\ VPDOO YDOXHV RI �� WKHUH DUH FROODWHUDO HTXLOLEULD DUELWUDULO\ FORVH WR
WKH HTXLOLEULD RI WKH (GJHZRUWK ER[ HFRQRP\�

1RWH WKDW WKH FROODWHUDO HTXLOLEULXP FORVH WR WKH ��[�� �[�� HTXLOLEULXP RI
WKH (GJHZRUWK ER[ HFRQRP\ LV 3DUHWR RSWLPDO _ LQGHHG LW KDV WKH VDPH
FRQVXPSWLRQV� +RZHYHU� WKH WKH FROODWHUDO HTXLOLEULXP FORVH WR WKH �A[�� A[��
HTXLOLEULXP RI WKH (GJHZRUWK ER[ HFRQRP\ LV 3DUHWR VXERSWLPDO� 7R VHH WKLV�
QRW WKDW EHFDXVH GDWH � XWLOLW\ IXQFWLRQV DUH LGHQWLFDO DQG VWULFWO\ FRQFDYH DQG
WKHUH LV QR DJJUHJDWH ULVN� 3DUHWR RSWLPDOLW\ HQWDLOV WKDW DJHQWV VKDUH GDWH �
ULVN SHUIHFWO\� $W WKH FROODWHUDO HTXLOLEULXP FORVH WR WKH �A[�� A[�� HTXLOLEULXP�
GDWH � ULVN FDQ EH VKDUHG SHUIHFWO\ EHFDXVH ERWK DJHQWV KROG HQRXJK KRXVLQJ
WR VHFXUH ODUJH ORDQV� +RZHYHU� DW WKH FROODWHUDO HTXLOLEULXP FORVH WR WKH
�A[�� A[�� HTXLOLEULXP� FRQVXPHU � KROGV WRR OLWWOH FROODWHUDO WR VHFXUH D ORDQ
ELJ HQRXJK WR HQDEOH KLP WR VPRRWK GDWH � FRQVXPSWLRQ�

��



1RWH WKDW WKH FROODWHUDO HTXLOLEULXP DOORFDWLRQ IRU HTXLOLEULXP % LV 3DUHWR
GRPLQDWHG E\ D IHDVLEOH DOORFDWLRQ� EXW QRW E\ D FROODWHUDO HTXLOLEULXP DOOR�
FDWLRQ� `

,Q RQH FLUFXPVWDQFH� KRZHYHU� ZH FDQ EH VXUH WKDW WKH PDUNHW FKRRVHV
WKH FROODWHUDO VWUXFWXUH H�FLHQWO\�

7KHRUHP � (YHU\ VHW RI FROODWHUDO HTXLOLEULXP SODQV LV 3DUHWR RSWLPDO DPRQJ
DOO VHWV RI SODQV ZKLFK ��� DUH VRFLDOO\ IHDVLEOH� ��� JLYHQ ZKDWHYHU GDWH � GH�
FLVLRQV DUH DVVLJQHG� UHVSHFW HDFK FRQVXPHU
V EXGJHW VHW DW HYHU\ VWDWH V DW
GDWH � DW WKH JLYHQ HTXLOLEULXP SULFHV� ��� FDOO IRU GHOLYHULHV RQ DVVHWV WKDW
DUH WKH PLQLPXP RI WKH SURPLVH DQG WKH YDOXH RI FROODWHUDO� ,Q SDUWLFXODU�
VHTXHVWHULQJ DVVHWV FDQQRW OHDG WR D 3DUHWR LPSURYHPHQW XQOHVV GDWH � SULFHV
FKDQJH� LI GDWH � SULFHV GR QRW FKDQJH� WKH PDUNHW FKRRVHV WKH DVVHW VWUXFWXUH
H�FLHQWO\�

3URRI /HW S� T� ��L� EH DQ HTXLOLEULXP� DQG VXSSRVH WKDW �a�L� LV D VHW RI
SODQV PHHWLQJ WKH JLYHQ FRQGLWLRQV WKDW 3DUHWR GRPLQDWHV WKH HTXLOLEULXP
VHW RI SODQV ��L�� %\ DVVXPSWLRQ� DOO WKH DOWHUQDWLYH SODQV DUH IHDVLEOH� PHHW
WKH EXGJHW FRQVWUDLQWV DW HDFK VWDWH DW GDWH �� DQG FDOO IRU GHOLYHULHV WKDW
DUH WKH PLQXPXP RI SURPLVHV DQG WKH YDOXH RI FROODWHUDO� 2SWLPDOLW\ RI WKH
HTXLOLEULXP SODQV �L DW SULFHV S� T PHDQV� WKHUHIRUH� WKDW DOO WKH DOWHUQDWLYH
SODQV a�L IDLO WKH EXGJHW FRQVWUDLQWV DW GDWH �� %HFDXVH WKH DOWHUQDWLYH VHW RI
SODQV LV VRFLDOO\ IHDVLEOH� VXPPLQJ RYHU FRQVXPHUV \LHOGV D FRQWUDGLFWLRQ�
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� 9RODWLOLW\ DQG 0DUNHW &UDVKHV

:H KDYH VHHQ WKDW WKH FROODWHUDO UHTXLUHPHQW FDQ KDYH D SURIRXQG H�HFW RQ
SULFHV DQG FRQVXPSWLRQV� ,Q WKLV VHFWLRQ� ZH VKRZ WKDW WKH FROODWHUDO UH�
TXLUHPHQW FDQ KDYH D SURIRXQG H�HFW RQ SULFH YRODWLOLW\ DV ZHOO� 2I FRXUH�
WKH LGHD WKDW FROODWHUDO UHTXLUHPHQWV FDQ D�HFW SULFH YRODWLOLW\ LV QRW QHZ� ,W
KDV EHHQ ZLGHO\ DUJXHG� IRU LQVWDQFH� WKDW ORZ PDUJLQ UHTXLUHPHQWV ZHUH LQ
SDUW UHVSRQVLEOH IRU WKH VWRFN PDUNHW FUDVK RI ���� �DQG IRU YDULRXV FUDVKHV
LQ UHDO HVWDWH PDUNHWV�� 7KH DUJXPHQW XVXDOO\ PDGH LV RI WKH IROORZLQJ VRUW�
2SWLPLVWLF VSHFXODWRUV EX\ VWRFN RQ PDUJLQ� EDG QHZV DERXW VWRFN IXQGD�
PHQWDOV FDXVHV WKH SULFH RI VWRFN WR IDOO� WULJJHULQJ PDUJLQ FDOOV IURP EURNHUV�
VSHFXODWRUV ZKR KDG SXUFKDVHG VWRFN RQ PDUJLQ DUH XQDEOH WR PHHW WKHVH
PDUJLQ FDOOV� FDXVLQJ WKHLU VWRFN WR EH R�HUHG IRU VDOH _ GULYLQJ WKH SULFH
VWLOO ORZHU� OHDGLQJ WR DQRWKHU URXQG RI PDUJLQ FDOOV� DQG VR IRUWK�

2I FRXUVH� WKLV LV FUXFLDOO\ D SDUWLDO HTXLOLEULXP VWRU\� ,Q D JHQHUDO HTXL�
OLEULXP VWRU\� DOO FRPPRGLWLHV DUH R�HUHG IRU VDOH DW HYHU\ PRPHQW� VR WKH
FUXFLDO VWHS LQ ZKLFK WKH ERUURZHUV DUH IRUFHG WR R�HU WKH FROODWHUDO IRU VDOH
ZRXOG KDYH QR ELWH� 0RUH LPSRUWDQWO\� LW VHHPV WR XV WKDW XVXDO VWRU\ GRHV
QRW DGGUHVV WKH FHQWUDO TXHVWLRQ� *LYHQ WKDW WKHUH LV EDG QHZV DERXW VWRFN
IXQGDPHQWDOV� ZK\ LV WKH VWRFN SULFH ORZHU LQ DQ HQYLURQPHQW LQ ZKLFK PDU�
JLQ UHTXLUHPHQWV DUH ORZ WKDW LW ZRXOG EH LQ DQ HQYLURQPHQW LQ ZKLFK PDUJLQ
UHTXLUHPHQWV DUH KLJK"

:H DUJXH KHUH WKDW FROODWHUDO UHTXLUHPHQWV PDJQLI\ VKLIWV LQ WKH ZHDOWK
GLVWULEXWLRQ� DQG WKDW LW LV WKHVH VKLIWV LQ WKH ZHDOWK GLVWULEXWLRQ WKDW SURYLGH
WKH PLVVLQJ OLQN EHWZHHQ FROODWHUDO UHTXLUHPHQWV DQG PDUNHW FUDVKHV� 3ULFHV
DUH GHWHUPLQHG E\ WKH PDUJLQDO XWLOLW\ RI WKH PDUJLQDO EX\HU� :KHQ WKH
PRVW RSWLPLVWLF DJHQWV DUH ZHDOWK\� LW LV WKH\ ZKR DUH PRVW OLNHO\ WR EH WKH
PDUJLQDO SXUFKDVHUV� VR WKH VWRFN SULFH ZLOO EH KLJKHU� &RQYHUVHO\� ZKHQ WKH
PRVW RSWLPLVWLF DJHQWV DUH SRRU� WKH PDUJLQDO SXUFKDVHU RI WKH VWRFN LV PRUH
OLNHO\ WR EH VRPHRQH OHVV RSWLPLVWLF� VR WKH VWRFN SULFH ZLOO EH ORZHU� 7KH
DELOLW\ WR EX\ VWRFN RQ PDUJLQ OHYHUDJHV SXUFKDVLQJ SRZHU� LQ H�HFW PDNLQJ
WKH PRVW RSWLPLVWLF DJHQWV ZHDOWKLHU� DQG GULYLQJ XS WKH VWRFN SULFH LQLWLDOO\�
)ROORZLQJ EDG QHZV DERXW VWRFN IXQGDPHQWDOV� KRZHYHU� PDUJLQ SXUFKDVHUV RI
VWRFN ZLOO EH SRRUHU WKDQ WKH\ ZRXOG RWKHUZLVH KDYH EHHQ� SUHFLVHO\ EHFDXVH
WKHLU PDUJLQ SXUFKDVHV RI VWRFN OHDYH WKHP ZLWK ODUJHU GHEW DQG D ODUJHU

��



IUDFWLRQ RI WKHLU ZHDOWK LQ VWRFN� %HFDXVH WKH PRUH RSWLPLVWLF DJHQWV DUH
SRRUHU� WKH PRUH SHVVLPLVWLF DJHQWV DUH PRUH OLNHO\ WR EH WKH PDUJLQDO EX\HUV
RI VWRFN� ,W LV WKLV VKLIW LQ RZQHUVKLS� IURP WKH RSWLPLVWV WR WKH SHVVLPLVWV�
ZLWK LWV DWWHQGDQW VKLIW LQ SULFHV� WKDW LV WKH KDOOPDUN RI D PDUJLQ FUDVK��

$Q H[DPSOH ZLOO PDNH WKH SRLQW TXLWH VKDUSO\� ,Q WKH LQWHUHVWV RI VLPSOLF�
LW\ DQG SDUDOOHOLVP ZLWK WKH XVXDO VWRU\ RI RSWLPLVWLF VSHFXODWRUV� ZH R�HU DQ
H[DPSOH ZKLFK LV GULYHQ E\ GL�HUHQFHV RI RSLQLRQ DERXW WKH GLVWULEXWLRQ RI
VWRFN GLYLGHQGV� EXW WKH H[DPSOH FRXOG EH UHFDVW LQ VXFK D ZD\ WKDW LW ZRXOG
EH GULYHQ E\ GL�HUHQFHV LQ ULVN DYHUVLRQ�

:H FRQVLGHU D ZRUOG ZLWK WKUHH GDWHV �� �� �� WKUHH VWDWHV RI QDWXUH+�0�/
�KLJK� PHGLXP� ORZ� DW WKH WHUPLQDO GDWH� D VLQJOH FRQVXPSWLRQ JRRG� DQG D
VWRFN ZKLFK \LHOGV GLYLGHQGV RQO\ DW WKH WHUPLQDO GDWH� �� LQ WKH KLJK VWDWH�
� LQ WKH PLGGOH VWDWH� � LQ WKH ORZ VWDWH� 7KHUH DUH WZR DJHQWV �� � �SHVVLPLVW
DQG RSWLPLVW� UHVSHFWLYHO\� ZKR DUH ULVN QHXWUDO DQG LQGL�HUHQW WR WKH WLPLQJ
RI FRQVXPSWLRQ� EXW KDYH GL�HUHQW SULRUV�

���+�  �� ���0�  ���� ���/�  ����
���+�  �� ���0�  ���� ���/�  �����

%HWZHHQ GDWH � DQG GDWH �� WKHUH LV QHZV DERXW WKH WHUPLQDO VWDWH� ,I WKH
QHZV LV JRRG� WKH WHUPLQDO VWDWH ZLOO EH + IRU FHUWDLQ� LI WKH QHZV LV EDG WKH
WHUPLQDO VWDWH ZLOO EH HLWKHU 0 RU /�

7R UHFDVW WKLV VWRU\ LQWR RXU VLPSOH � GDWH IUDPHZRUN� ZH IROG GDWH � LQWR
GDWH � E\ WDNLQJ H[SHFWDWLRQV� 7KLV OHDGV WR WKH IROORZLQJ IRUPDO GHVFULSWLRQ�

([DPSOH � &RQVLGHU D PDUNHW ZLWK � GDWHV �� �� � VWDWHV J� E �JRRG� EDG�� �
JRRGV )� 6 �IRRG� VWRFN� DYDLODEOH DW HDFK GDWH DQG VWDWH� � DJHQWV �� � �SHV�
VLPLVWV� RSWLPLVWV�� )RRG LV SHUIHFWO\ SHULVKDEOH� VWRFN LV SHUIHFWO\ GXUDEOH�
8WLOLW\ IXQFWLRQV DUH�

X��[�) � [�6� �[J) � [J6�� �[E) � [E6��  [�) � ���[J) � ��[J6�
� ���[E) � �[E6�

X��[�) � [�6� �[J) � [J6�� �[E) � [E6��  [�) � ���[J) � ��[J6�
� ���[E) � �[E6�

�6HH .XEOHU DQG 6FKPHGGHUV ������ IRU RWKHU ZRUN RQ WKH LQ�XHQFH RI FROODWHUDO RQ DVVHW
SULFHV� DQG $L\DJDUDL DQG *HUWOHU ������� .L\RWDNL DQG 0RRUH ������ DQG *HDQDNRSORV
������ IRU RWKHU ZRUN RQ WKH LQ�XHQFH RI FROODWHUDO RQ YRODWLOLW\�
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�2SWLPLVWV DVVHVV WKH JRRG VWDWH DV PRUH OLNHO\ DQG KDYH KLJKHU PDUJLQDO
XWLOLW\ IRU VWRFN LQ WKH EDG VWDWH _ EHFDXVH WKH\ KDYH PRUH RSWLPLVWLF H[�
SHFWDWLRQV DERXW WKH IXWXUH HYHQ ZKHQ WKH EDG VWDWH RFFXUV�� (QGRZPHQWV
DUH�

H�  ���� �� ��� �� ��� ��

H�  ���� �� �� �� �� ��

�3HVVLPLVWV DUH ZHDOWK\ DQG RZQ WKH VWRFN��

6XSSRVH �UVW WKDW WKHUH DUH QR DVVHWV� VR WKDW WKH VWRFN FDQQRW EH SXU�
FKDVHG RQ PDUJLQ� 7KH DOORFDWLRQ RI VWRFN DQG IRRG LQ WKH JRRG VWDWH LV
LQGHWHUPLQDWH� DVLGH IURP WKDW� WKH HTXLOLEULXP LV XQLTXH� DQG HDV\ WR FDOFX�
ODWH�

S  ��� �� �� ��� �� ��
[�  ���� �� ��� �� ��� ��
[�  ��� �� �� �� �� ��

$W GDWH �� WKH RSWLPLVWV WUDGH DOO WKHLU IRRG IRU � VKDUHV RI VWRFN� WKH\ ZRXOG
EH KDSS\ WR EX\ DOO WKH VWRFN� EXW DUH WRR SRRU WR GR VR� $W WKH GDWH �
SULFH RI �� SHVVLPLVWV DUH H[DFWO\ LQGL�HUHQW EHWZHHQ WKH VWRFN DQG IRRG�
VLQFH WKHLU PDUJLQDO XWLOLW\ IRU VWRFN LV �� LQ WKH JRRG VWDWH� DQG WKH VWRFN
ZLOO VHOO IRU � LQ WKH EDG VWDWH� DQ HYHQW WR ZKLFK WKH\ DVVLJQ SUREDELOLW\ ���
,Q WKH EDG VWDWH� RSWLPLVWV YDOXH WKH VWRFN PRUH KLJKO\ WKDQ GR SHVVLPLVWV�
DQG VR SXUFKDVH WKH UHPDLQLQJ � VKDUH DW WKH HTXLOLEULXP SULFH RI �� OHDYLQJ
WKHP HQRXJK LQFRPH WR SXUFKDVH � XQLW RI IRRG� ,Q WKH JRRG VWDWH� ERWK
DJHQWV YDOXH WKH VWRFN HTXDOO\� VR WKH DOORFDWLRQ RI VWRFN DQG IRRG LQ WKH
JRRG VWDWH LV LQGHWHUPLQDWH� %HFDXVH WKH DOORFDWLRQ RI IRRG DQG VWRFN LQ
WKH JRRG VWDWH D�HFWV QHLWKHU HTXLOLEULXP SULFHV QRU HTXLOLEULXP XWLOLWLHV� ZH
KHQFHIRUWK LJQRUH LW�

1RZ VXSSRVH ZH DOORZ WKH VWRFN WR EH SXUFKDVHG RQ PDUJLQ� 7KHUH LV
D VLQJOH DVVHW $� ZKLFK SURPLVHV GHOLYHU\ RI � WLPHV WKH SULFH RI IRRG LQ
HDFK VWDWH� FROODWHUDOL]HG E\ D VKDUH RI VWRFN� :H WUHDW WKH SURPLVH � DV
DQ H[RJHQRXV SDUDPHWHU� DQG FRQVLGHU WKH UDQJH � � � � �

�
�� 6LQFH VWRFN

\LHOGV QR XWLOLW\ DW GDWH �� LW GRHVQ
W PDWWHU ZKR KROGV WKH FROODWHUDO� :KHQ

�,Q SUDFWLFH� PDUJLQ UHTXLUHPHQWV� ZKLFK DUH VHW E\ WKH )HGHUDO 5HVHUYH� DUH XVXDOO\
H[SUHVVHG LQ WHUPV RI D FDVK GRZQ SD\PHQW DV D IUDFWLRQ RI WKH VDOH SULFH� $V D IUDFWLRQ
RI WKH VDOH SULFH� WKH PDUJLQ UHTXLUHPHQW RQ WKH DVVHW $� LV

S�6�T�
S�6

�

��



�  � ZH DUH EDFN LQ WKH HQYLURQPHQW LQ ZKLFK VWRFN FDQQRW EH SXUFKDVHG
RQ PDUJLQ�

7KH IROORZLQJ VLPSOH REVHUYDWLRQV IDFLOLWDWH WKH DQDO\VLV�

� :ULWH 0 IRU WKH FROODWHUDO DJHQW � EX\V DW GDWH �� 7KH RSWLPLVW ZLOO
DOZD\V �QG LW DGYDQWDJHRXV WR ERUURZ WR WKH OLPLW RI KLV FDSDFLW\� DQG
KHQFH ZLOO EX\ VWRFN HQWLUHO\ RQ PDUJLQ� %HFDXVH RQH VKDUH RI VWRFN LV
UHTXLUHG WR VHFXUH RQH XQLW RI WKH DVVHW� 0  ¥�� WKH QXPEHU RI VKDUHV
RI VWRFN VROG E\ DJHQW ��

� 7KH SULFH RI WKH VWRFN LQ WKH JRRG VWDWH ZLOO DOZD\V EH SJ6  ���
� 7KH SULFH RI WKH VWRFN LQ WKH EDG VWDWH ZLOO EH DW OHDVW SE6 � ��
� %HFDXVH WKH SHVVLPLVWV �WKH OHQGHUV� DUH ULVN QHXWUDO DQG LQGL�HUHQW
WR WKH WLPLQJ RI FRQVXPSWLRQ� WKH SULFH T� RI $� ZLOO EH H[DFWO\ WKH
SHVVLPLVWV
 H[SHFWDWLRQ RI LWV GHOLYHU\� %HFDXVH GHOLYHULHV ZLOO EH WKH
PLQLPXP RI SURPLVHV DQG WKH YDOXH RI FROODWHUDO� DQG WKH YDOXH RI FRO�
ODWHUDO ZLOO EH �� LQ WKH JRRG VWDWH� LW IROORZV WKDW�

T�  

�!�
!�

� LI � � SE6

�
�
�� � SE6� LI � � SE6

� $W GDWH �� WKH LPSOLFLW PDUJLQDO XWLOLW\ RI VWRFN WR RSWLPLVWV LV DW OHDVW
WKHLU H[SHFWDWLRQ RI WKH VWRFN SULFH DW GDWH �� ZKLFK LV DW OHDVW ����

� $W GDWH �� WKH LPSOLFLW PDUJLQDO XWLOLW\ RI VWRFN WR SHVVLPLVWV LV WKHLU
H[SHFWDWLRQ RI WKH VWRFN SULFH DW GDWH �� ZKLFK LV DW PRVW �� +HQFH WKH
SHVVLPLVWV ZLOO QRW EX\ DQ\ VWRFN DW GDWH � LI S�6 ! ��

� 7KH SHVVLPLVWV ZLOO QRW EX\ DQ\ VWRFN LQ WKH EDG VWDWH LI SE6 ! ��

:H IRFXV RQ S�6 DQG SE6� WKH SULFH RI VWRFN DW GDWH � DQG WKH SULFH RI
VWRFN LQ WKH EDG VWDWH� DV IXQFWLRQV RI WKH DVVHW SURPLVH �� 7KHUH DUH SKDVH
WUDQVLWLRQV DW �  �

�
DQG �  � DQG D VLQJXODULW\ DW �  �

�
� ZH DQDO\]H WKH

SDUDPHWHU LQWHUYDOV GHOLPLWHG E\ WKHVH SRLQWV VHSDUDWHO\�

��



>�� �
�
@� $W GDWH �� RSWLPLVWV VHOO DOO WKHLU IRRG DQG ERUURZ WR EX\ VWRFN RQ
PDUJLQ� EXW WKH\ FDQQRW D�RUG WR EX\ DOO WKH VWRFN� WKH SHVVLPLVWV
EX\ WKH UHPDLQLQJ VWRFN� ZKHQFH WKH HTXLOLEULXP SULFH LV S�6  ��
5HFDOOLQJ WKDW 0  ¥� LV WKH WRWDO VWRFN SXUFKDVH RI WKH RSWLPLVW�
WKH GDWH � LQFRPH�H[SHQGLWXUH LGHQWLW\ IRU WKH RSWLPLVW LV �� � �0  
�0 � ZKHQFH 0  ��

���
� ,Q WKH EDG VWDWH� RSWLPLVWV VSHQG �0 WR

UHSD\ WKHLU ORDQV� REWDLQ 0 VKDUHV RI VWRFN WKDW KDG EHHQ KHOG DV
FROODWHUDO� VSHQG ��� � 0� WR SXUFKDVH WKH UHPDLQLQJ � � 0 VKDUHV
RI VWRFN DW WKH HTXLOLEULXP SULFH RI �� DQG XVH WKH UHPDLQGHU RI WKHLU
LQFRPH �� �0 � ����0� WR SXUFKDVH IRRG� �)RU �  �

�
� QR LQFRPH

UHPDLQV WR EX\ IRRG�� 6WRFN SULFHV DUH�

S�6  � � SE6  �

1RWH WKDW SULFHV DUH FRQVWDQW RQ WKLV LQWHUYDO�

��
�
� �
�
� � 2SWLPLVWV YDOXH WKH VWRFN LQ WKH EDG VWDWH PRUH KLJKO\ WKDQ GR SHV�

VLPLVWV� WKHLU HQGRZPHQW LQ WKH EDG VWDWH LV QR ORQJHU ODUJH HQRXJK WR
SD\ RI DOO WKH UHPDLQLQJ VWRFN DW D SULFH RI �� VR WKH SULFH SE6 IDOOV _
MXVW HQRXJK VR WKDW LW UHPDLQV SRVVLEOH IRU WKH RSWLPLVWV WR EX\ DOO WKH
UHPDLQLQJ VWRFN� 7KH RSWLPLVWV FDQQRW ERUURZ HQRXJK WR EX\ DOO WKH
VWRFN DW GDWH �� VR WKH SHVVLPLVWV KROG VRPH VWRFN� DQG WKH SULFH S�6 LV
WKH SHVVLPLVW
V H[SHFWDWLRQ RI WKH GDWH � SULFH� +HQFH S�6 DOVR IDOOV� WR�

S�6  
�

�
��� � SE6�

(TXDWLQJ WKH LQFRPH DQG H[SHQGLWXUH RI WKH RSWLPLVWV DW GDWH � JLYHV

�� � �0  S�60

(TXDWLQJ WKH LQFRPH DQG H[SHQGLWXUH RI WKH RSWLPLVWV DW WKH EDG VWDWH
JLYHV

SE6���0�  �� �0

6ROYLQJ WKH ODVW � HTXDWLRQV \LHOGV WKH SULFHV�

S�6  � �
�� � �� �

T
��� � ���� � ������ � ���
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SE6  
�� � �� �

T
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1RWH WKDW SULFHV DUH IDOOLQJ RQ WKLV LQWHUYDO� DQG WKDW

OLP
���

�

S�6  ���� � OLP
���

�

SE6  ���

��
�
� ��� 1RZ WKH RSWLPLVWV FDQ SXUFKDVH DOO � VKDUHV RI VWRFN RQ PDUJLQ DW GDWH

�� 7KH EXGJHW HTXDWLRQ IRU RSWLPLVWV DW GDWH � LV�

�S�6  �� � �T�

7KH EXGJHW HTXDWLRQ IRU RSWLPLVWV LQ WKH EDG VWDWH LV�

SE6[
�
E6 � ��  � � �SE6

ZKHQFH
� � �� � �  ��� [�E6�SE6 � �

+HQFH [�E6 � � DQG [�E6 ! �� SHVVLPLVWV EX\ VRPH RI WKH VWRFN LQ WKH
EDG VWDWH� +HQFH SULFHV DUH�

S�6  � � � � SE6  �

>�� �
�
@� 1RZ RSWLPLVWV GHIDXOW FRPSOHWHO\ LQ WKH EDG VWDWH� GHOLYHULQJ WKH VWRFN
LQVWHDG� DQG WKHQ EX\LQJ EDFN ��� VKDUHV DW WKH HTXLOLEULXP SULFH RI ��
6LQFH WKH SULFH RI WKH DVVHW $� LV T�  

�
�
�� � ��� WKH RSWLPLVWV
 GDWH �

EXGJHW FRQVWUDLQW LV�

�S�6 � �� � �T�  �� � ���
�
��� � ��

+HQFH VWRFN SULFHV DUH�

S�6  � �
�

�
� SE6  �

)LJXUH � GLVSOD\V S�6 �WKH SULFH RI WKH VWRFN DW GDWH �� DQG SE6 �WKH SULFH RI
WKH VWRFN LQ WKH EDG VWDWH DW GDWH �� DV IXQFWLRQV RI �� 7KHUH LV D FUDVK DV WKH
PDUJLQ SDUDPHWHU � FURVVHV WKH WKUHVKROG �  �

�
� -XVW EHORZ WKLV WKUHVKROG�

WKH RSWLPLVWV EX\ DOO WKH VWRFN LQ WKH EDG VWDWH� -XVW DERYH WKLV WKUHVKROG�
WKH RSWLPLVWV KDYH DFTXLUHG VR PXFK GHEW WKDW WKH\ FDQQRW D�RUG WR EX\
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)LJXUH �� $ 0DUJLQ &UDVK
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DOO WKH VWRFN LQ WKH EDG VWDWH� +HQFH� EHORZ WKH WKUHVKROG� WKH SULFH SE6 LV
GHWHUPLQHG E\ WKH PDUJLQDO XWLOLW\ RI WKH RSWLPLVWV� DERYH WKH WKUHVKROG� WKH
SULFH SE6 LV GHWHUPLQHG E\ WKH PDUJLQDO XWLOLW\ RI WKH SHVVLPLVWV� ,W LV WKH
VKLIW LQ WKH GLVWULEXWLRQ RI LQFRPH_DQG VXEVHTXHQWO\ LQ RZQHUVKLS_WKDW
OHDGV WR WKH GUDPDWLF IDOO LQ SULFHV DQG WKDW ZH LGHQWLI\ DV WKH KDOOPDUN RI D
PDUJLQ FUDVK� `

$ �QDO SRLQW RI WKLV H[DPSOH LV ZRUWK QRWLQJ� )ROORZLQJ D PDUJLQ FUDVK�
WKHUH PD\ EH XQXVXDOO\ JRRG LQYHVWPHQW RSSRUWXQLWLHV� 0RUH IRUPDOO\� VXS�
SRVH ZH DGG WR WKH SUHFHGLQJ H[DPSOH D WKLUG DJHQW� LQ�QLWHVLPDO LQ VFDOH
�VR WKDW KLV SUHVHQFH KDV QR H�HFW RQ SULFHV�� ZLWK SUHIHUHQFHV LGHQWLFDO WR
WKDW RI WKH RSWLPLVW� EXW ZHDOWK\ LQ WKH EDG VWDWH� )ROORZLQJ WKH FUDVK� WKLV
DJHQW
V PDUJLQDO XWLOLW\ IRU VWRFN ZLOO EH �� WKH SULFH RI VWRFN ZLOO EH � _ DQG
KH ZLOO KDYH VX�FLHQW ZHDOWK WR PDNH XVH RI WKH RSSRUWXQLW\�
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$SSHQGL[

7R SURYH 7KHRUHP �� �[ DQ HFRQRP\ (  
�
�HL� XL�� �)8

V � ):
V �� �$M� &M�

�
� ,Q

FRQVWUXFWLQJ DQ HTXLOLEULXP IRU (� ZH PXVW FRQIURQW WKH SRVVLELOLW\ WKDW DVVHW
SULFHV DUH �� EHFDXVH RI WKLV� WKH DUJXPHQW LV D ELW GHOLFDWH�� :H �UVW FRQ�
VWUXFW� IRU HDFK � ! �� DQ DX[LOLDU\ HFRQRP\ (� LQ ZKLFK DVVHW GHOLYHULHV DUH
ERXQGHG EHORZ E\ �� LQ WKHVH DX[LOLDU\ HFRQRPLHV� HTXLOLEULXP DVVHW SULFHV
ZLOO EH ERXQGHG DZD\ IURP �� :H WKHQ FRQVWUXFW DQ HTXLOLEULXP IRU ( E\
WDNLQJ OLPLWV DV � � ��

:H FDQ FKRRVH WKH SULFH QRUPDOL]DWLRQ LQ HDFK VSRW FRPSOHWHO\ DUELWUDULO\�
)RU HDFK V  �� �� � � � � 6� FKRRVH DQG �[ DQ DUELWDU\ �V ! �� ZULWH

�V  I�SVC� � 5/
�� �

/;
C �

SVC  �VJ
�  �� � � � ���6

�,W LV QDWXUDO WR WKLQN RI �V DV WKH SULFH OHYHO �� :ULWH ��  ��� � � � � �� � 5/
�

DQG GH�QH
4  IT � 5-

� � � � TM � ����� � &MJ
:H FRQVWUXFW HTXLOLEULD �IRU WKH DX[LOLDU\ HFRQRPLHV DQG WKHQ IRU RXU RULJLQDO
HFRQRP\� ZLWK FRPPRGLW\ SULFHV LQ � DQG DVVHW SULFHV LQ 4�

)RU HDFK � ! �� OHW (� EH WKH HFRQRP\ ZKLFK GL�HUV IURP ( RQO\ LQ WKDW
DVVHW SURPLVHV DUH GH�QHG E\�

$�
M  $M � �

:H �UVW FRQVWUXFW WUXQFDWHG EXGJHW VHWV DQG GHPDQG DQG H[FHVV GHPDQG
FRUUHVSRQGHQFHV LQ WKLV DX[LOLDU\ HFRQRP\� %\ DVVXPSWLRQ� FROODWHUDO UH�
TXLUHPHQWV IRU HDFK DVVHW DUH QRQ�]HUR� &KRRVH D FRQVWDQW 0 VR ODUJH WKDW�
IRU HDFK M�

0&M �� �H�

�,Q IDFW� WKH HTXLOLEULXP SULFH RI DQ\ DVVHW ZKRVH \LHOG LV � LQ HYHU\ VWDWH ZLOO QHFHVVDULO\
EH �� DQG DVVHW \LHOGV PD\ ZHOO EH LGHQWLFDOO\ � DW VRPH SULFHV� )RU LQVWDQFH� DQ RSWLRQ WR
SXUFKDVH DQ RXQFH RI JROG DW ���� ZLOO EH ZRUWKOHVV LI WKH SULFH RI JROG QHYHU H[FHHGV �����

��



�7KXV� WR VHOO 0 XQLWV RI WKH DVVHW $�
M ZRXOG UHTXLUH PRUH FROODWHUDO WKDQ LV

DFWXDOO\ DYDLODEOH WR WKH HQWLUH HFRQRP\�� )RU HDFK �S� T� � ��4 DQG HDFK
FRQVXPHU L� GH�QH WKH WUXQFDWHG EXGJHW VHW

%L
��S� T�  I� � %L�S� T� � � � 
L

M � 10 � � � ¥L
M � 10 IRU HDFK MJ

DQG WKH LQGLYLGXDO WUXQFDWHG GHPDQG FRUUHVSRQGHQFH

'L�S� T�  I�  �[� \� 
� ¥� � %L
��S� T� � � LV XWLOLW\ RSWLPDO LQ %L

��S� T�J

�1RWH WKDW WUXQFDWHG GHPDQG H[LVWV DW HYHU\ SULFH �S� T�� EHFDXVH ZH ERXQG
DVVHW SXUFKDVHV DQG VDOHV� $EVHQW VXFK D ERXQG� GHPDQGV ZRXOG FHUWDLQO\ EH
XQGH�QHG DW VRPH SULFHV� )RU LQVWDQFH� LI TM  ����� � &M� DJHQWV FRXOG VHOO
$�
M IRU HQRXJK WR �QDQFH WKH SXUFKDVH RI LWV FROODWHUDO UHTXLUHPHQW� VR WKHUH
ZRXOG EH DQ XQOLPLWHG DUELWUDJH� %RXQGLQJ DVVHW VDOHV ERXQGV WKH DUELWUDJH��
:ULWH

'�S� T�  
1;
L �

'L�S� T�

IRU WKH DJJUHJDWH GHPDQG FRUUHVSRQGHQFH�

:H QRZ GH�QH H[FHVV GHPDQG ���� IRU HDFK SODQ �� %HFDXVH JRRGV DUH
GXUDEOH� ZH PXVW WDNH FDUH WKDW H[FHVV GHPDQG UH�HFWV GDWH � FRPPRGL�
WLHV WKDW FRPH LQWR EHLQJ DV WKH UHVXOW RI GDWH � DFWLYLWLHV� *LYHQ D SODQ
�  �[� \� 
� ¥�� WKH FRPPRGLW\ H[FHVV GHPDQG DW GDWH � LV WKH VXP RI FRQ�
VXPSWLRQ� VWRUDJH� DQG FROODWHUDO� PLQXV HQGRZPHQWV�

�����  [� � \ �
;
M

¥M&M � �H�

7KH FRPPRGLW\ H[FHVV GHPDQG LQ VWDWH V LV FRQVXPSWLRQ PLQXV HQGRZPHQW
PLQXV JRRGV WKDW FRPH LQWR EHLQJ DV WKH UHVXOW RI GDWH � DFWLYLWLHV�
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)LQDOO\� WKH DVVHW H[FHVV GHPDQG LV
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:ULWH
����  ������� � � � � �6���� �D���� � 5/�6��� �5-

DQG GH�QH WKH DJJUHJDWH H[FHVV GHPDQG FRUUHVSRQGHQFH

= � ��4 � 5/�6��� �5-

E\
=�S� T�  ��'�S� T��

,W LV HDVLO\ FKHFNHG WKDW =�S� T� LV QRQ�HPSW\� FRPSDFW� DQG FRQYH[ IRU
HDFK S� T DQG WKDW WKH FRUUHVSRQGHQFH = LV XSSHU KHPL�FRQWLQXRXV� %HFDXVH
FRQVXPSWLRQV DVVHW VDOHV DUH ERXQGHG� = LV DOVR ERXQGHG EHORZ�

:H DVVHUW WKDW = VDWLV�HV WKH XVXDO ERXQGDU\ FRQGLWLRQ�

MM=�S� T�MM � � DV �S� T�� EG\��4 ���

�,W GRHVQ
W PDWWHU ZKLFK QRUP ZH XVH� WR EH GH�QLWH� XVH WKH VXSUHPXP
QRUP�� 7R HVWDEOLVK WKH ERXQGDU\ FRQGLWLRQ IRU =� LW VX�FHV WR HVWDEOLVK WKH
FRUUHVSRQGLQJ ERXQGDU\ FRQGLWLRQ IRU '�

MM'�S� T�MM � � DV �S� T�� EG\��4 ���

7R VHH WKLV� VXSSRVH QRW� VR WKDW WKHUH LV D VHTXHQFH �SQ� TQ� � � � 4 DQG
DJJUHJDWH GHPDQGV �Q � '�SQ� TQ� VXFK WKDW

�SQ� TQ�� �S�� T�� � EG\��4

EXW MM�QMM LV ERXQGHG� %HFDXVH LQGLYLGXDO GHPDQGV DUH QRQ�QHJDWLYH� ERXQG�
HGQHVV RI DJJUHJDWH GHPDQG LPSOLHV WKDW LQGLYLGXDO GHPDQGV DUH DOVR ERXQGHG�
+HQFH �SDVVLQJ WR D VXEVHTXHQFH LI QHFHVVDU\�� ZH PD\ DVVXPH WKDW IRU HDFK
L ZH FDQ �QG �LQ � 'L�SQ� TQ� VXFK WKDW �LQ � �L DV Q � �� %\ DVVXPS�
WLRQ� S�WN  � IRU VRPH FRPPRGLW\ WN� :H GLVWLQJXLVK � FDVHV DQG UHDFK D
FRQWUDGLFWLRQ �WR RSWLPDOLW\ RI �LQ� LQ HDFK�

&DVH � W  � DQG FRPPRGLW\ �N LV SHULVKDEOH� %\ DVVXPSWLRQ� WKH GDWH �
DJJUHJDWH HQGRZPHQW LV VWULFWO\ SRVLWLYH� H� !! �� VR WKHUH LV VRPH FRQVXPHU
L VXFK WKDW S�� �HL� ! �� &RQVLGHU WKH SODQ �L����N� �� �� �� ZKLFK FRLQFLGHV ZLWK
�L H[FHSW WKDW LW FDOOV IRU JUHDWHU FRQVXPSWLRQ RI FRPPRGLW\ �N� %HFDXVH
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�N LV SHULVKDEOH� VWULFW PRQRWRQLFLW\ LQ SHULVKDEOH FRPPRGLWLHV JXDUDQWHHV
WKDW XL��L � ���N� �� �� ��� ! XL��L�� &RQWLQXLW\ RI XWLOLWLHV LPSOLHV WKDW ZH
FDQ FKRRVH U ! � VX�FLHQWO\ VPDOO WKDW XL���� U��L � ���N� �� �� ��� ! XL��L��
%HFDXVH S�N  � DQG S�� � HL� ! �� WKH SODQ �� � U��L � ���N� �� �� �� EHORQJV
WR WKH WUXQFDWHG EXGJHW VHW %L

��S
Q� TQ� IRU Q VX�FLHQWO\ ODUJH� 0RUHRYHU�

IRU Q VX�FLHQWO\ ODUJH� FRQWLQXLW\ RI XWLOLWLHV LPSOLHV WKDW XL��� � U��L �
���N� �� �� ��� ! XL��LQ�� 7KLV FRQWUDGLFWV RSWLPDOLW\ RI �

L
Q�

&DVH � W  � DQG FRPPRGLW\ �N LV QRQ�SHULVKDEOH� $V LQ &DVH �� WKHUH LV
VRPH FRQVXPHU L IRU ZKRP S�� � HL� ! �� :ULWH

�  ���N � 8���N� �: ���N�� ��N� �� ��

%\ DVVXPSWLRQ� )8
V ���N� � ):

V ���N� ! � IRU VRPH V� 1RZ ZH FDQ UHDVRQ
H[DFWO\ DV LQ &DVH �� 6WULFW PRQRWRQLFLW\ RI XWLOLWLHV LQ GDWH � FRPPRGLWLHV
HQWDLOV WKDW XL��L � �� ! XL��L�� :H FDQ FKRRVH U VX�FLHQWO\ VPDOO WKDW
XL���� U��L��� ! XL��L�� )RU Q VX�FLHQWO\ ODUJH� XL���� U��LQ��� ! XL��LQ�
DQG ��� U��LQ � � � %L

��S
Q� TQ�� 7KLV FRQWUDGLFWV RSWLPDOLW\ RI �LQ�

6LQFH ZH KDYH REWDLQHG D FRQWUDGLFWLRQ LQ &DVHV � DQG �� ZH FRQFOXGH
WKDW S�� !! ��

&DVH � W � � DQG SW � HW ! �� )L[ DQ\ FRQVXPHU L IRU ZKRP S�W � HLW ! ��
$JDLQ ZH FDQ UHDVRQ DV LQ &DVH �� 6WLFW PRQRWRQLFLW\ RI XWLOLWLHV LPSOLHV
WKDW XL��L � ��WN� �� �� ��� ! XL��L�� :H FDQ FKRRVH U ! � VX�FLHQWO\ VPDOO
WKDW XL��� � U��L � ��WN� �� �� ��� ! XL��L�� )RU Q VX�FLHQWO\ ODUJH XL��� �
U��LQ � ��WN� �� �� ��� ! XL��LQ� DQG �� � U��LQ � ��WN� �� �� �� � %L

��S
Q� TQ�� 7KLV

FRQWUDGLFWV RSWLPDOLW\ RI �LQ�

&DVH � W � � DQG SW � HW  �� 6HW

�  ��WN� �� �� ��

�  ���C� ��C� �� ��

6WULFW PRQRWRQLFLW\ LQ GDWH � FRPPRGLWLHV LPSOLHV WKDW ZH FDQ FKRRVH U ! �
VX�FLHQWO\ VPDOO WKDW XL����U��L��� ! XL��L�� +DYLQJ FKRVHQ U� ZH FDQ WKHQ
FKRRVH U� ! � VX�FLHQWO\ VPDOO WKDW ��� U��L � U�� � � � %L

��S
�� T��� +DYLQJ

FKRVHQ U� U�� LI Q LV VX�FLHQWO\ ODUJH WKHQ XL���� U��LQ� U��� �� ! XL��LQ� DQG
��� U��LQ � U�� � � � %L

��S
Q� TQ�� 7KLV FRQWUDGLFWV RSWLPDOLW\ RI �LQ�

��



+DYLQJ UHDFKHG D FRQWUDGLFWLRQ LQ DOO � FDVHV� ZH FRQFOXGH WKDW ' VDW�
LV�HV WKH ERXQGDU\ FRQGLWLRQ ���� DQG KHQFH WKDW = VDWLV�HV WKH ERXQGDU\
FRQGLWLRQ ����

1RZ �[ � ! �� DQG VHW

��  IS � � � SVC � � IRU HDFK V� CJ
%HFDXVH = LV DQ XSSHU KHPL�FRQWLQXRXV FRUUHVSRQGHQFH� LW LV ERXQGHG RQ
�� �4� VHW

.�  I] � 5/�6��� �5- � MM]MM � VXS
�S�T�����4

MM=�S� T�MMJ

'H�QH WKH FRUUHVSRQGHQFH

) � � �� �4�.� � �� �4�.�

) �S� T� ]�  DUJPD[ I�S�� T�� � ] � �S�� T�� � �� �4J � =�S� T�

)RU SULFHV �S� T� � ��4 DQG D YHFWRU RI H[FHVV GHPDQGV ] � 5/�6��� �5- �
�S� T� � ] LV WKH YDOXH RI H[FHVV GHPDQGV� :H FDXWLRQ WKH UHDGHU WKDW� LQ WKLV
VHWWLQJ� :DOUDV
 ODZ QHHG QRW KROG IRU DUELWUDU\ SULFHV� JLYHQ �S� T� � ��4�
] � =�S� T�� WKH YDOXH RI H[FHVV GHPDQG �S� T� � ] QHHG QRW EH �� :H VKDOO VHH�
KRZHYHU� WKDW :DOUDV
 ODZ GRHV KROG DW WKH SULFHV ZH LGHQWLI\ DV FDQGLGDWH
HTXLOLEULD�

2XU FRQVWUXFWLRQ JXDUDQWHHV WKDW ) � LV DQ XSSHU�KHPLFRQWLQXRXV FRUUH�
VSRQGHQFH� ZLWK QRQ�HPSW\� FRPSDFW FRQYH[ YDOXHV� .DNXWDQL
V WKHRUHP
JXDUDQWHHV WKDW ) � KDV D �[HG SRLQW� :H DVVHUW WKDW IRU VRPH �� ! � VX��
FLHQWO\ VPDOO� WKH FRUUHVSRQGHQFHV ) �� � � � � �� KDYH D FRPPRQ �[HG SRLQW �
7R VHH WKLV� ZULWH �� � �� � 4 � .� IRU WKH VHW RI DOO �[HG SRLQWV RI ) ��
�� LV D QRQ�HPSW\ FRPSDFW VHW� :H VKRZ WKDW IRU VRPH �� ! � VX�FLHQWO\
VPDOO� WKH VHWV �� DUH QHVWHG DQG GHFUHDVH DV � GHFUHDVHV� WKDW LV� ��� � ���

ZKHQHYHU � � �� � �� � ���

7R VHH WKLV� QRWH �UVW WKDW DVVHW \LHOGV DUH ERXQGHG� EHFDXVH \LHOGV QHYHU
H[FHHG WKH YDOXH RI FROODWHUDO� +HQFH LQGLYLGXDO H[SHQGLWXUHV DW EXGJHW
IHDVLEOH SODQV �DQG LQ SDUWLFXODU DW SODQV LQ WKH WUXQFDWHG GHPDQG VHW�
DUH ERXQGHG� LQGHSHQGHQW RI SULFHV� EHFDXVH LQFRPH IURP HQGRZPHQWV LV
ERXQGHG� DVVHW SULFHV DQG VDOHV DUH ERXQGHG� DQG DVVHW SXUFKDVHV DQG \LHOGV

��



DUH ERXQGHG� &KRRVH DQ XSSHU ERXQG , ! � RQ LQGLYLGXDO H[SHQGLWXUHV DW
EXGJHW IHDVLEOH SODQV� %HFDXVH FRPPRGLW\ GHPDQGV DUH QRQ�QHJDWLYH� LQGL�
YLGXDO H[FHVV GHPDQGV DUH ERXQGHG EHORZ� FKRRVH D ORZHU ERXQG �5 � � RQ
LQGLYLGXDO H[HVV GHPDQGV�

%HFDXVH H[FHVV GHPDQG LV WKH VXP RI LQGLYLGXDO GHPDQGV OHVV WKH VXP RI
HQGRZPHQWV� LW IROORZV WKDW LI ] � =�S� T� WKHQ

�S� T� � ] � 1,

]VC � �5 IRU HDFK FRPPRGLW\ VC

7KH ERXQGDU\ FRQGLWLRQ WHOOV XV WKDW WKH QRUP RI DJJUHJDWH H[FHVV GHPDQG
EORZV XS DV SULFHV WHQG WR WKH ERXQGDU\ RI ��4� EHFDXVH DVVHW GHPDQGV DUH
ERXQGHG� LW LV WKH QRUP RI FRPPRGLW\ H[FHVV GHPDQG WKDW EORZV XS� +HQFH
ZH FDQ �QG �� ! � VR WKDW LI �S� T� � ��4 DQG SWN � �� IRU VRPH FRPPRGLW\
WN DQG ] � =�S� T� WKHQ WKHUH LV VRPH FRPPRGLW\ W�N� VXFK WKDW

]W�N� !
�

�W� � �/� ���
�
1, � �5�/� �� � PD[

V
�V5

�
���

:H DVVHUW WKDW LI � � � � �� WKHQ �
� � ��� � 4 � .��� 7R VHH WKLV�

VXSSRVH WKDW �S� T� ]� � �� DQG S  � ���� 'H�QH AS � � E\

ASVC  

�!�
!�

� LI V  W� C � N
�W� � �/� ��� LI V  W� C  N
�V / RWKHUZLVH

'LUHFW FDOFXODWLRQ XVLQJ HTXDWLRQ ���VKRZV WKDW

�AS� �� � ] ! 1,

ZKLFK LV D FRQWUDGLFWLRQ� :H FRQFOXGH WKDW S � ��� DQG KHQFH WKDW �S� T� ]� �
��� DV GHVLUHG�

7KH GH�QLWLRQ RI ) � LPSOLHV LPPHGLDWHO\ WKDW LI � � �� � �� DQG �
�� �

��� � 4 �.�� WKHQ ��� � ���� :H FRQFOXGH WKHUHIRUH WKDW IRU � � � � ��
WKH VHWV �� DUH QHVWHG DQG GHFUHDVH DV � GHFUHDVHV�

$ QHVWHG IDPLO\ RI QRQ�HPSW\ FRPSDFW VHWV KDV D QRQ�HPSW\ LQWHUVHFWLRQ
VR

�  
?
����

�� � �

��



/HW �S� T� ]� � �� ZH DVVHUW WKDW ]  � DQG WKDW S� T FRQVWLWXWH HTXLOLEULXP
SULFHV IRU WKH HFRQRP\ (��
:H �UVW VKRZ WKDW H[FHVV DVVHW GHPDQG ]D  �� ,I WKH H[FHVV GHPDQG

IRU DVVHW M LV SRVLWLYH� WKH UHTXLUHPHQW WKDW �S� T� PD[LPL]H WKH YDOXH RI
H[FHVV GHPDQG LPSOLHV WKDW TM LV DV ELJ DV SRVVLEOH� TM  ����� � &M� %XW
WKHQ DJHQWV FDQ VHOO $�

M IRU HQRXJK WR �QDQFH WKH SXUFKDVH RI WKH FROODWHUDO
UHTXLUHPHQW� VR WKHUH ZRXOG EH DQ XQOLPLWHG DUELWUDJH� ZKHQFH WKH H[FHVV
GHPDQG IRU $�

M PXVW EH QHJDWLYH� D FRQWUDGLFWLRQ� :H FRQFOXGH WKDW DVVHW
H[FHVV GHPDQG PXVW EH QRQ�SRVLWLYH� ,I WKH H[FHVV GHPDQG IRU DVVHW M LV
QHJDWLYH� WKH UHTXLUHPHQW WKDW �S� T� PD[LPL]H WKH YDOXH RI H[FHVV GHPDQG
LPSOLHV WKDW TM LV DV VPDOO DV SRVVLEOH� TM  �� %XW LI WKH SULFH RI $

�
M LV � WKHQ

HYHU\ DJHQW ZLOO ZLVK WR EX\ LW EHFDXVH LWV \LHOG LV WKH PLQLPXP RI � DQG WKH
YDOXH RI FROODWHUDO� ZKLFK LV VWULFWO\ SRVLWLYH� +HQFH WKH H[FHVV GHPDQG IRU
$�
M PXVW EH SRVLWLYH� D FRQWUDGLFWLRQ�

� :H FRQFOXGH WKDW ]D  ��

:H VKRZ QH[W WKDW :DOUDV
 ODZ KROGV IRU WKH SULFHV S� T DQG WKH H[FHVV
GHPDQG ]� �S� T� �]  �� 7R VHH WKLV� FKRRVH LQGLYLGXDO GHPDQGV �L � 'L�S� T�
ZLWK WKH SURSHUW\ WKDW WKH FRUUHVSRQGLQJ DJJUHJDWH H[FHVV GHPDQG LV ]�

��
;
L

�L�  ]

)RU HDFK DJHQW L� WKH SODQ �L OLHV LQ WKH EXGJHW VHW DW SULFHV �S� T�� VR WKH GDWH
� H[SHQGLWXUH UHTXLUHG WR FDUU\ RXW WKH SODQ �L LV QR JUHDWHU WKDQ WKH YDOXH RI
GDWH � HQGRZPHQW� %HFDXVH XWLOLW\ LV VWULFWO\ PRQRWRQH LQ GDWH � SHULVKDEOH
FRPPRGLWLHV DQG LQ DOO FRPPRGLWLHV LQ VWDWH V� RSWLPL]DWLRQ LPSOLHV WKDW DOO
LQGLYLGXDOV VSHQG DOO WKHLU LQFRPH DW GDWH �� VR ZH FRQFOXGH WKDW WKH GDWH �
H[SHQGLWXUH UHTXLUHG WR FDUU\ RXW WKH SODQ �L LV SUHFLVHO\ HTXDO WR WKH YDOXH
RI GDWH � HQGRZPHQW� 3XW GL�HUHQWO\� WKH YDOXH RI GDWH � H[FHVV GHPDQG LV
� IRU HDFK LQGLYLGXDO� 6XPPLQJ RYHU DOO LQGLYLGXDOV� ZH FRQFOXGH WKDW WKH
YDOXH RI GDWH � DJJUHJDWH H[FHVV GHPDQG LV �� S� � ]� � T � ]D  ��
1RZ FRQVLGHU DQ\ VWDWH V � � DW GDWH �� )RU LQGLYLGXDO L� ZH FDQ DUJXH

H[DFWO\ DV DERYH WR FRQFOXGH WKDW WKH YDOXH RI LQGLYLGXDO H[FHVV GHPDQG LV
HTXDO WR WKH QHW RI GHOLYHULHV RQ SXUFKDVHV DQG VDOHV RI DVVHWV� 7KXV� WKH YDOXH
RI DJJUHJDWH H[FHVV GHPDQG LQ VWDWH V LV WKH QHW RI GHOLYHULHV RQ DJJUHJDWH

�1RWH WKDW ZH FRXOG QRW REWDLQ WKLV FRQFOXVLRQ LQ WKH RULJLQDO HFRQRP\� EHFDXVH� DW WKH
SULFHV �S� T� WKH DVVHW $M PLJKW SURPLVH � LQ HYHU\ VWDWH�

��



SXUFKDVHV DQG VDOHV RI DVVHWV� +RZHYHU� ]D  � VR DJJUHJDWH SXUFKDVHV DQG
VDOHV RI DVVHWV DUH HTXDO� :H FRQFOXGH WKDW WKH YDOXH RI DJJUHJDWH H[FHVV
GHPDQG LQ VWDWH V LV ��

6XPPLQJ RYHU DOO VSRWV ZH FRQFOXGH WKDW �S� T� � ]  �� DV DVVHUWHG�
:H VKRZ QH[W WKDW ]  �� ,I QRW� :DOUDV
 ODZ HQWDLOV WKDW H[FHVV GHPDQG

IRU VRPH FRPPRGLW\ LV SRVLWLYH� VD\ ]WN ! �� 'H�QH FRPPRGLW\ SULFHV AS E\�

ASVC  

�!�
!�

SVC LI V � W
� LI V  W� C � N
�� �/� ��� LI V  W� C  N

%HFDXVH �S� T� �]  � DQG ]WN ! �� �AS� T� �] ZLOO EH VWULFWO\ SRVLWLYH LI � LV VPDOO
HQRXJK� +RZHYHU� WKLV ZRXOG FRQWUDGLFW RXU DVVXPSWLRQ WKDW �S� T� ]� � �
DQG KHQFH LV D �[HG SRLQW RI ) � IRU HYHU\ VX�FLHQWO\ VPDOO �� :H FRQFOXGH
WKD ]  �� ,W LV FOHDU WKDW WKH SULFHV S� T DQG SODQV ��L� LGHQWL�HG DERYH
FRQVWLWXWH DQ HTXLOLEULXP IRU WKH HFRQRP\ (��
,W UHPDLQV WR FRQVWUXFW DQ HTXLOLEULXP IRU WKH RULJLQDO HFRQRP\ (� 7R

WKLV HQG� OHW S���� T���� ��L���� EH HTXLOLEULXP SULFHV DQG SODQV IRU (� DQG
OHW � � �� %\ FRQVWUXFWLRQ� SULFHV DQG SODQV OLH LQ ERXQGHG VHWV� VR ZH
PD\ FKRRVH D VHTXHQFH ��Q� � � IRU ZKLFK WKH FRUUHVSRQGLQJ SULFHV DQG
SODQV FRQYHUJH� OHW WKH OLPLWV EH S� T� ��L�� &RPPRGLW\ SULFHV S GR QRW OLH RQ
WKH ERXQGDU\ RI � �IRU RWKHUZLVH WKH H[FHVV GHPDQGV DW SULFHV S��Q�� T��Q�
ZRXOG EH XQERXQGHG� UDWKHU WKDQ ��� ,W IROORZV WKDW �L��� LV XWLOLW\ RSWLPDO
LQ FRQVXPHU L
V EXGJHW VHW DW SULFHV �S� T�� %HFDXVH WKH FROOHFWLRQ RI SODQV
��L� LV WKH OLPLW RI FROOHFWLRQV RI VRFLDOO\ IHDVLEOH SODQV� LW IROORZV WKDW WKH\ DUH
VRFLDOO\ IHDVLEOH DQG KHQFH WKDW WKH DUWL�FLDO ERXQGV RQ DVVHW SXUFKDVHV DQG
VDOHV GR QRW ELQG DW WKH SULFHV S� T� +HQFH S� T� ��L� FRQVWLWXWH DQ HTXLOLEULXP
IRU (� 7KLV FRPSOHWHV WKH SURRI�

��



5HIHUHQFHV

$L\DJDUDL� 6� 5�� DQG 0� *HUWOHU ������� ?2YHUUHDFWLRQ RI $VVHW 3ULFHV
LQ *HQHUDO (TXLOLEULXP�� 1<8 :RUNLQJ 3DSHU�

$UDXMR� $�� -� )� %DUEDFKDQ� DQG 0� 3DVFRD ������� ?(QGRJHQRXV
&ROODWHUDO� $UELWUDJH DQG (TXLOLEULXP ZLWKRXW %RXQGHG 6KRUW 6DOHV��
,03$ :RUNLQJ 3DSHU�

%DUUHWW� 5� ������� ?&ROODWHUDO LQ 7HPSRUDU\ (TXLOLEULXP�� 8&/$ 'LV�
VHUWDWLRQ�

'XEH\� 3�� -� *HDQDNRSORV� DQG 0� 6KXELN ������� ?'HIDXOW DQG (��
FLHQF\ LQ D *HQHUDO (TXLOLEULXP 0RGHO ZLWK ,QFRPSOHWH 0DUNHWV�� &RZOHV
)RXQGDWLRQ 'LVFXVVLRQ 3DSHU�

������� ?,V *ROG DQ (�FLHQW 6WRUH RI 9DOXH"�� &RZOHV )RXQGDWLRQ
'LVFXVVLRQ 3DSHU�

'XIILH� '�� DQG :� 6KDIHU ������� ?(TXLOLEULXP LQ ,QFRPSOHWH 0DU�
NHWV� ,� $ %DVLF 0RGHO RI *HQHULF ([LVWHQFH�� -RXUQDO RI 0DWKHPDWLFDO
(FRQRPLFV� ��� ���^����

������� ?(TXLOLEULXP LQ ,QFRPSOHWH 0DUNHWV� ,,� *HQHULF ([LVWHQFH
LQ 6WRFKDVWLF (FRQRPLHV�� -RXUQDO RI 0DWKHPDWLFDO (FRQRPLFV� ��� ���^
����

)D\� 6�� (� +XUVW� DQG 0� :KLWH �IRUWKFRPLQJ�� ?7KH +RXVHKROG
%DQNUXSWF\ 'HFLVLRQ�� $PHULFDQ (FRQRPLF 5HYLHZ�

*HDQDNRSORV� -� ������� ?/LTXLGLW\� 'HIDXOW DQG &UDVKHV� (QGRJHQRXV
FRQWUDFWV LQ *HQHUDO (TXLOLEULXP�� &RZOHV )RXQGDWLRQ 'LVFXVVLRQ 3DSHU�

+DUW� 2� ������� ?2Q WKH 2SWLPDOLW\ RI (TXLOLEULXP ZKHQ WKH 0DUNHW
6WUXFWXUH LV ,QFRPSOHWH�� -RXUQDO RI (FRQRPLF 7KHRU\� ��� ���^����

+DUW� 2�� DQG -� 0RRUH ������� ?'HEW DQG 6HQLRULW\� $Q $QDO\VLV RI WKH
5ROH RI +DUG &ODLPV LQ &RQVWUDLQLQJ 0DQDJHPHQW�� $PHULFDQ (FRQRPLF
5HYLHZ� ��� ���^����

��



+HOOZLJ� 0� )� �����D�� ?%DQNUXSWF\� /LPLWHG /LDELOLW\ DQG WKH
0RGLJOLDQL�0LOOHU 7KHRUHP�� $PHULFDQ (FRQRPLF 5HYLHZ� ��� ���^����

�����E�� ?$ 0RGHO RI %RUURZLQJ DQG /HQGLQJ ZLWK %DQNUXSWF\��
(FRQRPHWULFD� ��� ����^�����

.HKRH� 7�� DQG '� .� /HYLQH ������� ?'HEW &RQWVWUDLQHG $VVHW 0DU�
NHWV�� 5HYLHZ RI (FRQRPLF 6WXGLHV� ��� ���^����

.L\RWDNL� 1�� DQG -� 0RRUH ������� ?&UHGLW &\FOHV�� -RXUQDO RI 3ROLWLFDO
(FRQRP\� ���� ���^����

.X� $�� DQG +� 3ROHPDUFKDNLV ������� ?6HOI�)XO�OOLQJ (TXLOLEULD� $Q
([LVWHQFH 7KHRUHP IRU D *HQHUDO 6WDWH 6SDFH�� -RXUQDO RI 0DWKHPDWLFDO
(FRQRPLFV� ��� ��^���

.XEOHU� )�� DQG .� 6FKPHGGHUV ������� ?6WDWLRQDU\ (TXLOLEULD LQ $VVHW�
3ULFLQJ 0RGHOV ZLWK ,QFRPSOHWH 0DUNHWV DQG &ROODWHUDO�� 6WDQIRUG 8QL�
YHUVLW\ :RUNLQJ 3DSHU�

/LQ� (�� DQG 0� :KLWH �IRUWKFRPLQJ�� ?%DQNUXSWF\ DQG WKH 0DUNHW IRU
0RUWJDJH DQG +RPH ,PSURYHPHQW /RDQV�� -RXUQDO RI 8UEDQ (FRQRPLFV�

0DV�&ROHOO� $� ������� 7KH 7KHRU\ RI *HQHUDO (FRQRPLF (TXLOLEULXP� $
'L�HUHQWLDEOH $SSURDFK� &DPEULGJH� &DPEULGJH 8QLYHUVLW\ 3UHVV�

0RGLJOLDQL� )�� DQG 0� +� 0LOOHU ������� ?7KH &RVW RI &DSLWDO� &RU�
SRUDWLRQ )LQDQFH DQG WKH 7KHRU\ RI ,QYHVWPHQW�� $PHULFDQ (FRQRPLF
5HYLHZ� ��� ���^����

5DGQHU� 5� ������� ?([LVWHQFH RI (TXLOLEULXP RI 3ODQV� 3ULFHV DQG 3ULFH
([SHFWDWLRQV�� (FRQRPHWULFD� ��� ���^����

6DEDUZDO� 7� ������� ?%DQNUXSWF\ LQ *HQHUDO (TXLOLEULXP�� 8�&� %HUNHOH\
:RUNLQJ 3DSHU�

=DPH� :� 5� ������� ?(�FLHQF\ DQG WKH 5ROH RI 'HIDXOW ZKHQ 6HFXULW\
0DUNHWV DUH ,QFRPSOHWH�� $PHULFDQ (FRQRPLF 5HYLHZ� ��� ����^�����

��


