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7KH VLPSOHVW WHVWV RI FDSLWDO PDUNHW HpFLHQF\ DUH
WHVWV RI WKH IDLU JDPH PRGHO� FRQGLWLRQDO H[SHFWHG UHWXUQV
OHVV WKH LQWHUHVW UDWH DUH HTXDO WR ]HUR� � 7KH IDLU JDPH
PRGHO LV WKRXJKW WR REWDLQ RQO\ ZKHQ PDUNHWV DUH SHU�
IHFWO\ OLTXLG� :H VKRZ WKDW WKLV FRQMHFWXUH LV IDOVH� ,Q D
PRGHO RI WKH KRXVLQJ PDUNHW ZKHUH KHWHURJHQHRXV DJHQWV
PXVW VHDUFK IRU SDUWQHUV LQ RUGHU WR WUDGH� H[FHVV UHWXUQV
RQ KRXVLQJ ZHDOWK DUH IDLU JDPHV LI� DV LV DSSURSULDWH�
UHWXUQV DUH GHnQHG WR LQFOXGH VKDGRZ SULFHV PHDVXULQJ
LOOLTXLGLW\ �-(/ FODVVLnFDWLRQV *��� '��� '����

� ,QWURGXFWLRQ DQG 6XPPDU\

8QGHU VLPSOLI\LQJ DVVXPSWLRQV� H[FHVV DVVHW UHWXUQV DUH
IDLU JDPHV� WKH FRQGLWLRQDO H[SHFWHG UHWXUQ RQ DQ\ DVVHW
OHVV WKH LQWHUHVW UDWH LV ]HUR� 7KH IDLU�JDPH PRGHO SOD\V
D FHQWUDO UROH LQ VHWWLQJV ZKHUH RQH LV ZLOOLQJ WR DVVXPH
VWDWLRQDULW\ DQG WR DEVWUDFW DZD\ IURP WKH HmHFWV RI ULVN
DYHUVLRQ RQ DVVHW SULFHV� )RU H[DPSOH� WKH PDUNHW Hp�
FLHQF\ WHVWV UHSRUWHG LQ )DPD >�@ DUH� IRU WKH PRVW SDUW�
WHVWV RI WKH IDLU JDPH PRGHO�
,W LV JHQHUDOO\ VXSSRVHG WKDW WKH IDLU JDPH PRGHO GH�

VFULEHV UHWXUQV RQO\ LQ PDUNHWV WKDW DUH SHUIHFWO\ OLTXLG�
7KH EDVLV IRU WKLV SUHVXPSWLRQ LV WKDW WKH VLPSOHVW MXV�
WLnFDWLRQ IRU WKH IDLU JDPH PRGHO GRHV LQ IDFW UHTXLUH
PDUNHW OLTXLGLW\� 7KLV MXVWLnFDWLRQ FRQVLVWV RI WKH REVHU�
YDWLRQ WKDW LI WKHUH H[LVWHG VRPH DVVHW ZLWK DQ H[SHFWHG
UHWXUQ WKDW GLmHUHG IURP WKH LQWHUHVW UDWH� WKHQ D VLQJOH
�ZHOO�nQDQFHG� ULVN�QHXWUDO� SULFH�WDNLQJ� LQYHVWRU FRXOG
JHQHUDWH DQ H[SHFWHG XWLOLW\ JDLQ E\ ERUURZLQJ DQG EX\�
LQJ WKH PLVSULFHG DVVHW� RU WKH UHYHUVH� 7KLV LQYHVWRU� EH�

�
7KH YLHZV H[SUHVVHG KHUHLQ DUH WKRVH RI WKH DXWKRUV DQG QRW

QHFHVVDULO\ WKRVH RI WKH )HGHUDO 5HVHUYH %DQN RI 6DQ )UDQFLVFR RU

WKH )HGHUDO 5HVHUYH 6\VWHP�

:H DUH LQGHEWHG WR -RKQ 0F&DOO IRU KHOSIXO FRPPHQWV�

LQJ ULVN QHXWUDO� ZRXOG FRQWLQXH WR WUDGH XQWLO IDLU JDPH
DVVHW SULFHV ZHUH UHHVWDEOLVKHG�
+RZHYHU� LQ WKH FDVH RI LOOLTXLG DVVHWV_GHnQHG KHUH DV

DVVHWV IRU ZKLFK WKH RSWLPDO VDOH RU SXUFKDVH VWUDWHJ\ HQ�
WDLOV WLPH�FRQVXPLQJ VHDUFK_WUDQVDFWLRQ FRVWV JHQHUDOO\
SUHYHQW WKH LQYHVWRU IURP ELGGLQJ DZD\ WKH UHWXUQ GLmHU�
HQWLDOV� 7KHUHIRUH� WKH DUJXPHQW FRQFOXGHV� RQH ZRXOG
QRW H[SHFW WR HQG XS ZLWK D IDLU JDPH� ,W ZRXOG VHHP
WKDW DXWRFRUUHODWHG UHWXUQV WR UHDO HVWDWH� IRU H[DPSOH�
FRXOG FRH[LVW ZLWK D FRQVWDQW LQWHUHVW UDWH EHFDXVH WKH
LOOLTXLG QDWXUH RI UHDO HVWDWH SUHYHQWV DQ\ LQYHVWRU IURP
FRQGXFWLQJ WKH WUDGHV WKDW LQ OLTXLG PDUNHWV ZRXOG UH�
VWRUH IDLU JDPHV�
7KLV DUJXPHQW LV XQVDWLVIDFWRU\� ,W FRQIXVHV QHFHVVLW\

DQG VXpFLHQF\� ,W LV FRUUHFW WKDW LI PDUNHWV DUH OLTXLG�
WKHQ RQH FDQ MXVWLI\ WKH IDLU JDPH PRGHO E\ DSSHDOLQJ WR
WKH EHKDYLRU RI D VLQJOH ULVN�QHXWUDO LQYHVWRU� ,W LV DOVR
FRUUHFW WKDW WKLV DUJXPHQW IDLOV LI PDUNHWV DUH LOOLTXLG�
,W GRHV QRW IROORZ IURP WKHVH IDFWV WKDW SHUIHFW OLTXLGLW\
LV QHFHVVDU\ IRU WKH IDLU JDPH PRGHO �DV� LQ IDFW� )DPD
ZDV FDUHIXO WR SRLQW RXW��
$VVHW UHWXUQV LQ OLTXLG PDUNHWV EHKDYH DV WKH\ GR� QRW

EHFDXVH RWKHUZLVH D VLQJOH DJHQW FRXOG FRQGXFW SURnWDEOH
WUDGHV� EXW EHFDXVH RWKHUZLVH WKH RSWLPDO WUDGLQJ UXOHV
RI DJHQWV FROOHFWLYHO\ DUH PXWXDOO\ LQFRPSDWLEOH�
6R IDU� LW DSSHDUV� ZH KDYH QR DUJXPHQW HLWKHU ZD\

DERXW ZKHWKHU UHWXUQV RQ LOOLTXLG DVVHWV DUH IDLU JDPHV�
7KH TXHVWLRQ KDV QRW EHHQ LQYHVWLJDWHG� QR GRXEW GXH WR
WKH IDFW WKDW ZH KDYH OLWWOH H[SHULHQFH EXLOGLQJ PRGHOV
RI HTXLOLEULXP YDOXDWLRQ RI LOOLTXLG DVVHWV� �

:H SUHVHQW D PRGHO RI HTXLOLEULXP YDOXDWLRQ RI LOOLTXLG
DVVHWV LQ WKLV SDSHU� )RU WKH SUHVHQW SXUSRVH� LOOLTXLGLW\
KDV WKUHH FRPSRQHQWV� )LUVW� WKH DVVHW LQ TXHVWLRQ LV KHW�

�
:KHDWRQ >��@ DQG :LOOLDPV >��@ KDYH PRGHOV RI UHDO HVWDWH

LOOLTXLGLW\ WKDW DUH UHODWHG WR RXUV�

�



HURJHQHRXV� +HWHURJHQHLW\ E\ LWVHOI GRHV QRW LPSO\ LOOLT�
XLGLW\� 5LFDUGLDQ ODQG LV KHWHURJHQHRXV� EXW QRW LOOLTXLG�
6HFRQG� DVVHW TXDOLW\ FDQ EH GHWHUPLQHG RQO\ YLD FRVWO\
VHDUFK� UHVXOWLQJ LQ QRQFRPSHWLWLYH PDUNHWV� 7KLUG� LOOLT�
XLGLW\ LPSOLHV DQ HOHPHQW RI LUUHYHUVLELOLW\� DFTXLVLWLRQ RI
DQ LOOLTXLG DVVHW LQYROYHV D FRVW WKDW FDQQRW EH UHFRXSHG
FRPSOHWHO\ LI WKH DVVHW LV VXEVHTXHQWO\ VROG��� 7KH PRGHO
WR EH SUHVHQWHG KDV DOO WKUHH IHDWXUHV�

7KH WHUP ?OLTXLGLW\� LV RIWHQ XVHG ZLWK FRQQRWDWLRQV
GLmHUHQW IURP WKRVH OLVWHG LQ WKH SUHFHGLQJ GLVFXVVLRQ RU
LQFRUSRUDWHG LQ WKH PRGHO WR EH SUHVHQWHG� )RU H[DPSOH�
LOOLTXLGLW\ LV RIWHQ KHOG WR LPSO\ WKDW DVVHWV FDQ EH VROG
LPPHGLDWHO\ RQO\ DW nUH VDOH SULFHV� LI DW DOO� 7KH PRGHO
WR EH SUHVHQWHG �XQGHU PLQRU PRGLnFDWLRQ� KDV WKH SURS�
HUW\ WKDW DVVHWV FDQ EH VROG LPPHGLDWHO\ DW �ZKROHVDOH�
SULFHV WKDW DUH ORZHU WKDQ WKH �UHWDLO� SULFHV REWDLQDEOH LI
WKH DVVHWV DUH PDUNHWHG� +RZHYHU� WKHVH DUH IDLU SULFHV�
QRW nUH VDOH SULFHV� ,W ZRXOG VHHP WKDW WKH SKHQRPHQRQ
RI nUH VDOHV FDQ RQO\ RFFXU ZKHQ FUHGLW PDUNHWV IDLO� D
VSHFLnFDWLRQ WKDW ZH GR QRW FRQVLGHU �VHH 6WHLQ >�@��

,Q WKH PDUNHW PLFURVWUXFWXUH OLWHUDWXUH LQ nQDQFH WKH
WHUP ?OLTXLGLW\� LV XVHG LQ D VWLOO GLmHUHQW ZD\� 7KHUH
LOOLTXLGLW\ LV PDQLIHVWHG LQ D ELG�DVN VSUHDG� ZKLFK LV
KRZ WKH VSHFLDOLVW SURWHFWV KLPVHOI ZKHQ WUDGLQJ ZLWK
DJHQWV ZKR PD\ KDYH VXSHULRU LQIRUPDWLRQ �*ORVWHQ DQG
0LOJURP >�@��

$V LQ WKH PRGHO WR EH SUHVHQWHG� WKH DQDO\VLV RI LOOLT�
XLGLW\ LQ WKH PDUNHW PLFURVWUXFWXUH OLWHUDWXUH LV SUHG�
LFDWHG RQ DV\PPHWULF LQIRUPDWLRQ� +RZHYHU� LQ WKH
PDUNHW PLFURVWUXFWXUH OLWHUDWXUH WKH DVVHW LQ TXHVWLRQ_
VKDUHV RI VWRFN_LV KRPRJHQHRXV� DQG WKHUH LV QR HOHPHQW
RI LUUHYHUVLELOLW\�

,Q RXU PRGHO� DJHQWV FRQVXPH WZR JRRGV� KRXVLQJ VHU�
YLFHV DQG D EDFNJURXQG JRRG� 7KH\ DUH ULVN QHXWUDO LQ
ERWK JRRGV� $JHQWV KDYH DQ LQnQLWH KRUL]RQ� DQG KDYH
D FRPPRQ UDWH RI WLPH SUHIHUHQFH n� &RQVXPSWLRQ RI
WKH EDFNJURXQG JRRG FDQ EH HLWKHU SRVLWLYH RU QHJDWLYH�
$JHQWV
 HQGRZPHQWV RI WKH EDFNJURXQG JRRG DUH ]HUR� VR
DQ DJHQW
V FRQVXPSWLRQ RI WKH EDFNJURXQG JRRG DW DQ\
GDWH HTXDOV WKH QHJDWLYH RI KLV QHW H[SHQGLWXUH RQ KRXV�
LQJ DW WKDW GDWH� 8QGHU WKLV VSHFLnFDWLRQ WKHUH LV QR
QHHG WR LQFRUSRUDWH PDUNHWV LQ nQDQFLDO FODLPV RQ WKH
EDFNJURXQG JRRG LQ WKH PRGHO� DJHQWV KDYH QR LQFHQ�
WLYH HLWKHU WR VKLIW FRQVXPSWLRQ RYHU WLPH RU WR WUDQVIHU
ULVN DPRQJ WKHPVHOYHV� ,QFOXGLQJ nQDQFLDO PDUNHWV LQ
WKH PRGHO ZRXOG EH SRVVLEOH_LQ IDFW� HDV\_SUHFLVHO\
EHFDXVH GRLQJ VR ZRXOG QRW PDWHULDOO\ DOWHU WKH HTXLOLE�
ULXP�

$JHQWV FDQ FRQVXPH KRXVLQJ VHUYLFHV RQO\ E\ EX\LQJ
D KRXVH� 7KH\ FDQ RZQ PRUH WKDQ RQH KRXVH� EXW FDQ

�
7KH OLQN EHWZHHQ OLTXLGLW\ DQG oH[LELOLW\ LV HPSKDVL]HG E\

-RQHV DQG 2VWUR\ >�@

FRQVXPH KRXVLQJ VHUYLFHV RQO\ IURP RQH KRXVH DW D WLPH�
$Q DJHQW ZKR OLYHV LQ D KRXVH LV VDLG WR KDYH D ?PDWFK��
DQG WKH TXDQWLW\ RI KRXVLQJ VHUYLFHV SURYLGHG SHU SHULRG�
q� LV FDOOHG WKH ?nW�� $Q DJHQW ZLWK D PDWFK GRHV QRW
VHDUFK IRU QHZ KRXVLQJ� KH FRQVXPHV KRXVLQJ VHUYLFHV
IURP KLV FXUUHQW KRPH XQWLO WKH PDWFK IDLOV� DQ HYHQW
WKDW RFFXUV ZLWK SUREDELOLW\ �b { DW HDFK GDWH�

7KH DVVXPSWLRQ WKDW DJHQWV PXVW IRUHJR WKH RSSRU�
WXQLW\ WR VHDUFK XSRQ EX\LQJ D KRXVH LV RXU �DGPLWWHGO\
DG KRF� ZD\ RI FDSWXULQJ WKH HOHPHQW RI LUUHYHUVLELOLW\
WKDW� RQ RXU GHnQLWLRQ� LV LQKHUHQW LQ WKH LGHD RI LOOLTXLG�
LW\� :H FKRRVH WKLV VSHFLnFDWLRQ LQVWHDG RI RWKHU SRVVLEOH
VSHFLnFDWLRQV EHFDXVH LQ LWV DEVHQFH WKH DQDO\VLV ZRXOG
EH FRQVLGHUDEO\ PRUH GLpFXOW�

7KH LQWHUSUHWDWLRQ RI WKH PDWFK IDLOLQJ LV WKDW WKH
DJHQW QRZ QHHGV D KRXVH ZLWK GLmHUHQW FKDUDFWHULVWLFV_
ORFDWLRQ� VL]H RU DPHQLWLHV� IRU H[DPSOH� :KHQ WKH PDWFK
IDLOV WKH KRXVH QR ORQJHU IXUQLVKHV DQ\ KRXVLQJ VHUYLFHV�
7KHUHIRUH WKH DJHQW EHJLQV VHDUFKLQJ IRU D QHZ KRXVH�
$JHQWV ZLWKRXW D PDWFK YLVLW H[DFWO\ RQH KRXVH WKDW LV
IRU VDOH SHU SHULRG� +DYLQJ LQVSHFWHG WKH KRXVH� WKH
SURVSHFWLYH EX\HU NQRZV WKH nW� $IWHU FRPSDULQJ WKH nW
ZLWK WKH VDOH SULFH� WKH EX\HU GHFLGHV ZKHWKHU RU QRW WR
EX\ WKH KRXVH�

7KH nW LV QRW REVHUYHG E\ WKH VHOOHU� DQG FDQQRW EH
FUHGLEO\ FRPPXQLFDWHG WR KLP� 7KH VHOOHU SRVWV D WDNH�
LW�RU�OHDYH�LW SULFH IRU WKH KRXVH� ZLWK QR VXEVHTXHQW EDU�
JDLQLQJ� ,I WKH SURVSHFWLYH EX\HU EX\V WKH KRXVH KLV
FRQVXPSWLRQ RI WKH EDFNJURXQG JRRGV GHFUHDVHV E\ WKH
SXUFKDVH SULFH RI WKH KRXVH� DQG KH FRQVXPHV KRXVLQJ
VHUYLFHV XQWLO WKH QHZ PDWFK IDLOV� $W WKDW WLPH KH RmHUV
WKH KRXVH IRU VDOH DQG DJDLQ EHJLQV D VHDUFK IRU KRXVLQJ�
,I KH GHFOLQHV WR EX\ WKH KRXVH� KH FRQVXPHV QR KRXV�
LQJ VHUYLFHV LQ WKDW SHULRG DQG FRQWLQXHV WKH VHDUFK IRU
D KRXVH LQ WKH QH[W SHULRG�

$V VRRQ DV D PDWFK IDLOV� WKH KRXVH LQ TXHVWLRQ EH�
FRPHV D nQDQFLDO DVVHW WR EH GLVSRVHG RI RSWLPDOO\�
7KHUH LV QR UHQWDO PDUNHW� VR WKH DJHQW ZLOO LPPHGLDWHO\
RmHU WKH KRXVH IRU VDOH� DQG ZLOO NHHS WKH KRXVH RQ WKH
PDUNHW XQWLO LW LV VROG� ,W LV DVVXPHG WKDW WKH QXPEHU RI
DJHQWV HTXDOV WKH QXPEHU RI KRXVHV� VR HDFK KRXVH WKDW
LV IRU VDOH LV YLVLWHG E\ H[DFWO\ RQH SURVSHFWLYH EX\HU SHU
SHULRG� ,W LV SRVVLEOH IRU DQ RZQHU WR KDYH QR KRXVHV�
RQH KRXVH RU VHYHUDO KRXVHV RQ WKH PDUNHW� GHSHQGLQJ
RQ KLV OXFN DW nQGLQJ EX\HUV DQG DW PDLQWDLQLQJ KLV RZQ
PDWFK�

7KH DJHQW
V SUREOHP DV D EX\HU FRQVLVWV LQ IRUPXODWLQJ
D GHFLVLRQ UXOH WKDW JRYHUQV ZKHWKHU KH EX\V WKH KRXVH
KH LQVSHFWHG� $V D VHOOHU KH PXVW GHFLGH KRZ PXFK WR
FKDUJH IRU D KRXVH �RU KRXVHV� WKDW KH LV VHOOLQJ� 7KHVH
UXOHV� RI FRXUVH� DSSO\ RQO\ ZKHQ WKH DJHQW GRHV QRW KDYH
D PDWFK LQ WKH nUVW FDVH� DQG RQO\ ZKHQ WKH DJHQW KDV D
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SRVLWLYH LQYHQWRU\ RI KRXVHV LQ WKH VHFRQG FDVH�

,W WXUQV RXW WKDW OLQHDU XWLOLW\ KDV WKH DJUHHDEOH LPSOL�
FDWLRQ WKDW WKHVH SUREOHPV DUH GHFRXSOHG� WKH RSWLPDO
EX\ UXOH LV LQGHSHQGHQW RI KRZ PDQ\ KRXVHV WKH DJHQW
LV VHOOLQJ� DQG WKH RSWLPDO VDOH SULFH GRHV QRW GHSHQG
RQ ZKHWKHU WKH DJHQW KDV D PDWFK RU RQ WKH QXPEHU RI
KRXVHV WKDW KH KDV IRU VDOH�

:H VHHN D V\PPHWULF 1DVK HTXLOLEULXP� DQ HTXLOLE�
ULXP LQ ZKLFK HDFK DJHQW
V GHFLVLRQ UXOHV DUH EHVW UH�
VSRQVHV WR WKH VDPH GHFLVRQ UXOHV ZKHQ DGRSWHG E\ RWKHU
DJHQWV�

1RWH WKDW PDUNHW FOHDULQJ LV QRW LQYROYHG LQ WKH QRWLRQ
RI HTXLOLEULXP UHOHYDQW IRU WKH DQDO\VLV RI LOOLTXLG DVVHW
YDOXDWLRQ� 7KLV LPSOLHV WKDW DQ DUJXPHQW IUHTXHQWO\ LQ�
YROYHG LQ DQDO\]LQJ YDOXDWLRQ RI OLTXLG DVVHWV_SULFHV DUH
DV WKH\ DUH EHFDXVH RWKHUZLVH PDUNHWV FRXOG QRW FOHDU_
LV QRW DYDLODEOH LQ DQDO\]LQJ YDOXDWLRQ RI LOOLTXLG DVVHWV�
,I WKH VHOOHU RYHUSULFHV WKH KRXVH KH LV VHOOLQJ� SURVSHFWLYH
EX\HUV ZKR DW D ORZHU SULFH PLJKW KDYH ERXJKW WKH KRXVH
ZLOO SDVV RQ LW� 7KHUHIRUH WKH VHOOHU ZLOO ZDLW WRR ORQJ EH�
IRUH VHOOLQJ WKH KRXVH� RQ DYHUDJH� 7KHUH LV QR VHQVH LQ
ZKLFK PDUNHWV IDLO WR FOHDU KHUH� EXW LW UHPDLQV WUXH WKDW
LI DVVHWV KDYH WKH ZURQJ SULFHV VRPH RU DOO PDUNHW SDUWLF�
LSDQWV DUH DFWLQJ VXERSWLPDOO\ LQ WKHLU UHVSRQVHV WR HDFK
RWKHU� ZKLFK LV LQFRQVLVWHQW ZLWK 1DVK HTXLOLEULXP�

7KH RSWLPDO GHFLVLRQ UXOHV DUH HDVLO\ FKDUDFWHUL]HG�
:LWK UHJDUG WR WKH EX\ UXOH� DQ DJHQW FDQ FRPSXWH WKH
YDOXH RI RZQLQJ D KRXVH E\ FDSLWDOL]LQJ WKH H[SHFWHG
KRXVLQJ VHUYLFHV WKH KRXVH SURYLGHV� ,Q WKLV FDOFXODWLRQ
WKH DJHQW PDNHV DSSURSULDWH DOORZDQFH IRU WKH SRVVLELO�
LW\ WKDW WKH PDWFK ZLOO IDLO� LPSO\LQJ WKDW WKH KRXVH ZLOO
WKHQ EH RmHUHG IRU VDOH� 8QGHU WKH RSWLPDO EX\ UXOH
WKH DJHQW EX\V WKH KRXVH XQGHU FRQVLGHUDWLRQ RQO\ LI WKH
HVWLPDWHG YDOXH H[FHHGV WKH SULFH E\ DQ DPRXQW ZKLFK
HTXDOV WKH GLVFRXQWHG YDOXH RI WKH RSSRUWXQLW\ WR FRQ�
WLQXH WR VHDUFK IRU KRXVLQJ�

:LWK UHJDUG WR WKH VHOO UXOH� WKH VHOOHU ZHLJKV WKH EHQ�
HnW RI D KLJK SULFH_KLJKHU UHYHQXH LI WKH KRXVH VHOOV_
DJDLQVW D ORZHU SUREDELOLW\ RI WKH KRXVH VHOOLQJ� ,I WKH
KRXVH GRHV QRW VHOO WKH VHOOHU PXVW KROG LW ZLWKRXW UHFHLY�
LQJ UHYHQXH XQWLO WKH QH[W SHULRG� ZKLFK LV FRVWO\ EHFDXVH
RI WKH WLPH YDOXH RI PRQH\�

7KH RSWLPDO SULFH LV KLJK HQRXJK WR DmRUG DQ DGH�
TXDWH FDSLWDO JDLQ� EXW QRW VR KLJK DV WR UHGXFH SUR�
KLELWLYHO\ WKH SUREDELOLW\ RI VDOH� $ ?PRWLYDWHG VHOOHU��
LQ UHDOWRUV
 SDUODQFH� FRXOG VHOO D KRXVH TXLFNO\ E\ VHW�
WLQJ D ORZ VDOH SULFH� EXW RSWLPL]DWLRQ HQWDLOV VHWWLQJ D
KLJKHU SULFH DQG ZDLWLQJ IRU D EX\HU ZLWK D JRRG nW�

7KH PRGHO MXVW GHVFULEHG FDSWXUHV WKH HVVHQWLDO IHD�
WXUHV RI LOOLTXLGLW\ DV FKDUDFWHUL]HG DERYH� ,W LV GHVFULEHG
PRUH IXOO\ LQ WKH QH[W VHFWLRQ�

,Q 6HFWLRQ � ZH JR RQ WR SUHVHQW D JHQHUDO GLVFXVVLRQ

RI OLTXLGLW\ LQ WKH FRQWH[W RI RXU PRGHO� 6SHFLnFDOO\� ZH
FRQVLGHU WKH VXLWDELOLW\ RI VHYHUDO SRVVLEOH PHDVXUHV RI
LOOLTXLGLW\� 6WULFWO\� WKLV GLVFXVVLRQ LV D GLJUHVVLRQ IURP
WKH FHQWUDO FRQFHUQ RI WKLV SDSHU� HTXLOLEULXP UHWXUQ GLV�
WULEXWLRQV RQ LOOLTXLG DVVHWV� 7KH GLVFXVVLRQ RI PHDVXUHV
RI OLTXLGLW\ LV SUHVHQWHG EHFDXVH LW LV RI LQWHUHVW LQ LWV
RZQ ULJKW� DQG DOVR EHFDXVH LW EULQJV RXW VRPH JHQHUDO
DVSHFWV RI YDOXDWLRQ RI LOOLTXLG DVVHWV�

2QH XQDPELJXRXV PHDVXUH RI LOOLTXLGLW\ LV WKH DYHU�
DJH WLPH WR VDOH XQGHU RSWLPDO SULFLQJ� 7KLV PHDVXUH LV
UHOHYDQW WR ERWK EX\HUV DQG VHOOHUV�

$QRWKHU PHDVXUH LV WKH GLmHUHQFH EHWZHHQ WKH SULFH DW
ZKLFK KRXVHV VHOO DQG WKH YDOXH WR LWV RZQHU RI D KRXVH IRU
VDOH SULRU WR WKH DUULYDO RI WKH VXFFHVVIXO EX\HU� :H UHIHU
WR WKH IRUPHU DV WKH UHWDLO SULFH RI D KRXVH DQG WKH ODWWHU
DV LWV ZKROHVDOH SULFH� 7KLV WHUPLQRORJ\ LV DSSURSULDWH
EHFDXVH DJHQWV ZRXOG EH ZLOOLQJ WR WUDQVIHU RZQHUVKLS RI
KRXVHV LQ DUELWUDU\ TXDQWLWLHV DW WKH ZKROHVDOH SULFH LI
ZH KDG VSHFLnHG WKH PRGHO VR DV WR SHUPLW WKHP WR GR
VR�

,W LV HDVLHVW WR VXSSUHVV WKH ZKROHVDOH PDUNHW LQ KRXV�
LQJ� DORQJ ZLWK WKH PDUNHWV IRU RWKHU OLTXLG nQDQFLDO DV�
VHWV� VLQFH RXU DVVXPSWLRQV LPSO\ WKDW LQ HTXLOLEULXP
DJHQWV ZRXOG EH LQGLmHUHQW DERXW WUDGLQJ RQ WKLV PDU�
NHW LI SHUPLWWHG WR GR VR� 'HVSLWH WKH IDFW WKDW ZH VXS�
SUHVV WKH ZKROHVDOH PDUNHW� LW LV FRQYHQLHQW WR UHIHU WR
WKH YDOXH RI D KRXVH EHLQJ RmHUHG IRU VDOH DV LWV ZKROH�
VDOH SULFH� 7KH ZKROHVDOH SULFH� RI FRXUVH� LV SUHGLFDWHG
RQ WKH SUHVXPSWLRQ WKDW WKH RZQHU FRQWLQXHV WR RmHU LW
IRU VDOH DW WKH UHWDLO SULFH� DV LV RSWLPDO�

7KH UHWDLO�ZKROHVDOH SULFH VSUHDG LV D PHDVXUH RI LOOLT�
XLGLW\ EHFDXVH LW HTXDOV WKH SULFH VDFULnFH D VHOOHU ZRXOG
KDYH WR DFFHSW LQ RUGHU WR DFKLHYH LPPHGLDWH VDOH �LQ
WKH YHUVLRQ RI WKH PRGHO SHUPLWWLQJ ZKROHVDOH WUDGLQJ RI
KRXVHV�� 7KLV PHDVXUH RI LOOLTXLGLW\ LV UHOHYDQW RQO\ IRU
VHOOHUV�

$ WKLUG SRVVLEOH PHDVXUH RI LOOLTXLGLW\ LV WKH YDOXH
RI WKH VHDUFK RSWLRQ� ,I� DV VXJJHVWHG LQ WKH LQWURGXF�
WLRQ� LOOLTXLGLW\ LQYROYHV LUUHYHUVLEOH FRPPLWPHQW� WKHQ
WKH FRVW RI WKDW FRPPLWPHQW VKRXOG EH D PHDVXUH RI
LOOLTXLGLW\� KHUH WKH FRVW RI FRPPLWWLQJ WR WKH SXUFKDVH
RI D KRXVH LV WKH YDOXH RI WKH VHDUFK RSWLRQ� :H ZLOO
VHH LQ 6HFWLRQ � WKDW WKH YDOXH RI WKH VHDUFK RSWLRQ EH�
KDYHV GLmHUHQWO\ IURP WKH RWKHU WZR PHDVXUHV RI LOOLTXLG�
LW\� UDLVLQJ TXHVWLRQV DERXW WKLV LQWHUSUHWDWLRQ�

,Q 6HFWLRQ � ZH DGGUHVV WKH TXHVWLRQ RI ZKHWKHU HTXL�
OLEULXP H[FHVV UHWXUQV DUH IDLU JDPHV� 7KHUH DUH WKUHH
GLVWLQFW DVVHWV KHUH� KRXVHV FXUUHQWO\ EHLQJ RmHUHG IRU
VDOH� RZQHU�RFFXSLHG KRXVHV DQG WKH VHDUFK RSWLRQ� 7KH
HTXLOLEULXP FRQGLWLRQV GLUHFWO\ LPSO\ WKDW H[FHVV UHWXUQV
RQ WKH IRUPHU DUH IDLU JDPHV� WKH H[FHVV FDSLWDO JDLQ LI
WKH KRXVH VHOOV MXVW RmVHWV WKH IRUHJRQH LQWHUHVW LQFRPH

�



LI LW GRHV QRW VHOO �HDFK PXOWLSOLHG E\ WKH UHOHYDQW SURE�
DELOLW\��
:LWK UHJDUG WR WKH VHFRQG� LQ RXU PRGHO WKH UHWXUQ RQ

DQ RZQHU�RFFXSLHG KRXVH FRQVLVWV RI LWV KRXVLQJ VHUYLFHV
SOXV LWV QH[W�SHULRG YDOXH� DGMXVWHG IRU ZKDWHYHU ORVV LQ
YDOXH RFFXUV LI WKH PDWFK LV EURNHQ QH[W SHULRG� DOO GL�
YLGHG E\ WKH FXUUHQW YDOXH RI WKH KRXVH� ([FHVV UHWXUQV
RQ RZQHU�RFFXSLHG KRXVLQJ DUH IDLU JDPHV�
)LQDOO\� ZH VKRZ WKDW WKH H[FHVV UHWXUQ RQ WKH VHDUFK

RSWLRQ LV DOVR D IDLU JDPH�

� 7KH 0RGHO

$V QRWHG LQ WKH LQWURGXFWLRQ� DQ DJHQW ZLWKRXW D PDWFK
HYDOXDWHV RQH DQG RQO\ RQH KRXVH DW HDFK GDWH� 7KH
nW q RI DQ\ KRXVH IRU DQ\ SURVSHFWLYH EX\HU LV D UDQ�
GRP YDULDEOH GLVWULEXWHG XQLIRUPO\ RQ >���@� ,,'� 7KLV
GLVWULEXWLRQ LV FRPPRQ NQRZOHGJH� 8SRQ HYDOXDWLQJ WKH
KRXVH WKH EX\HU OHDUQV WKH nW� EXW WKH VHOOHU GRHV QRW�
7KHUH LV QR FUHGLEOH ZD\ IRU WKH EX\HU WR FRPPXQLFDWH
WKH nW� QRU FDQ WKH VHOOHU LQGXFH RU FRPSHO KLP WR UH�
YHDO LW� 7KXV WKH VHOOHU PXVW FDOFXODWH WKH SUREDELOLW\
WKDW WKH KRXVH ZLOO VHOO IURP WKH GLVWULEXWLRQ RI q DQG
WKH HTXLOLEULXP EX\ UXOH� ZKHUHDV WKH EX\HU PDNHV KLV
GHFLVLRQ EDVHG RQ WKH UHDOL]DWLRQ RI q� 7KH VHOOHU ZLOO VHW
WKH VDOH SULFH DFFRUGLQJO\�
6LQFH WKH VHOOHU GRHV QRW NQRZ WKH nW� KH PXVW DVN WKH

VDPH SULFH UHJDUGOHVV RI WKH nW� 7KHUHIRUH WKH SURVSHF�
WLYH EX\HU ZKR GHFLGHV WR EX\ ZLOO UHDOL]H D FRQVXPHU
V
VXUSOXV WKH PDJQLWXGH RI ZKLFK GHSHQGV RQ WKH nW� EXW
LV DOZD\V QRQQHJDWLYH�
,I WKH DJHQW EX\V WKH KRXVH� KH UHFHLYHV KRXVLQJ VHU�

YLFHV DW UDWH q EHJLQQLQJ DW WKH HQG RI WKDW SHULRG DQG
FRQWLQXLQJ XQWLO WKH PDWFK LV EURNHQ� %\ FRQYHQWLRQ WKH
KRXVLQJ VHUYLFHV RQ D QHZO\ ERXJKW KRXVH� OLNH WKRVH RQ D
KRXVH ERXJKW DW VRPH WLPH LQ WKH SDVW� RFFXU DW WKH HQG
RI WKH SHULRG �VR WKDW KRXVLQJ LV SULFHG H[�KRXVLQJ VHU�
YLFHV� FRUUHVSRQGLQJ WR WKH FRQYHQWLRQ XVXDOO\ DGRSWHG
LQ nQDQFH WKDW VWRFNV DQG ERQGV DUH SULFHG H[�GLYLGHQG
DQG H[�FRXSRQ�� ,I WKH EX\HU HOHFWV QRW WR EX\ WKH KRXVH
KH FRQVXPHV QR KRXVLQJ VHUYLFHV� DQG ZLOO FRQWLQXH WKH
VHDUFK QH[W SHULRG�
$W WKH HQG RI WKH SHULRG DJHQWV ZKR HQWHUHG WKH SH�

ULRG ZLWK D PDWFK DQG WKRVH ZKR ERXJKW D KRXVH GXU�
LQJ WKH SHULRG GUDZ UDQGRP YDULDEOHV ZKLFK GHWHUPLQH
ZKHWKHU WKHLU PDWFKHV FRQWLQXH LQWR WKH QH[W SHULRG RU
DUH EURNHQ� ,I DQ DJHQW
V PDWFK SHUVLVWV KH FRQWLQXHV WR
FRQVXPH KRXVLQJ VHUYLFHV DW WKH UDWH q� LI WKH PDWFK LV
EURNHQ WKH DJHQW ZLOO JR LQWR WKH QH[W SHULRG ZLWKRXW D
nW� DQG ZLOO EHJLQ VHDUFKLQJ IRU D KRXVH�
$V QRWHG� ZH VHHN D V\PPHWULF 1DVK HTXLOLEULXP� HDFK

DJHQW
V GHFLVLRQ UXOHV DUH D EHVW UHVSRQVH WR RWKHU DJHQWV


EHKDYLRU ZKHQ RWKHU DJHQWV DFW DFFRUGLQJ WR WKH VDPH
GHFLVLRQ UXOHV� ,W LV DVVXPHG WKDW EX\HUV DQG VHOOHUV DUH
DQRQ\PRXV� VLQFH WKH\ KDYH QR UHSHDWHG LQWHUDFWLRQ WKHLU
VWUDWHJ\ VHWV FRQVLVW RI WKH GHFLVLRQ UXOHV DW D VLQJOH GDWH�
)RU DQ\ DJHQW WKH VWDWH DW DQ\ GDWH FRQVLVWV RI WKUHH

YDULDEOHV� �� q DQG K� +HUH � LV D ��� YDULDEOH VSHFLI\LQJ
ZKHWKHU WKH DJHQW KDV D PDWFK ��  �� RU QRW ��  ��
DW WKH EHJLQQLQJ RI WKH SHULRG� $V QRWHG DERYH� q LV WKH
nW IRU DQ DJHQW ZLWK D PDWFK �LI �  �� q GRHV QRW DmHFW
DQ\ VXEVHTXHQW EHKDYLRU�� 7KH YDULDEOH K LV WKH QXPEHU
RI XQRFFXSLHG KRXVHV DQ DJHQW RZQV� DQG WKHUHIRUH RmHUV
IRU VDOH�
$Q DJHQW ZKR LV ZLWKRXW D PDWFK DQG ZKR GRHV QRW

RZQ DQ\ KRXVHV VWLOO KDV SRVLWLYH ZHDOWK �GHnQHG DV WKH
H[SHFWHG SUHVHQW YDOXH RI IXWXUH FRQVXPSWLRQ�� 7KLV
ZHDOWK HTXDOV WKH H[SHFWHG GLVFRXQWHG YDOXH RI IXWXUH
FRQVXPHU
V VXUSOXVHV WKDW RFFXU ZKHQHYHU DQ DJHQW EX\V
D KRXVH�
&DOO WKH FDSLWDOL]HG YDOXH RI WKLV VXUSOXV V� $W DQ\

GDWH WKH ZHDOWK RI DQ DJHQW HTXDOV

KT � �Y�q� � ��b ��V� ���

ZKHUH V DQG T� WKH ZKROHVDOH YDOXH RI D KRXVH� DUH GHWHU�
PLQHG HQGRJHQRXVO\� +HUH Y�q�� WKH H[SHFWHG XWLOLW\ RI
WKH KRXVLQJ VHUYLFHV JHQHUDWHG E\ D KRXVH IRU LWV RZQHU�
RFFXSDQW LI WKH nW LV q� LV JLYHQ E\

Y�q� s nq� n{Y�q� � n��b {��T � V�� ���

7KH KRXVH JHQHUDWHV KRXVLQJ VHUYLFHV q DW WKH HQG RI WKH
SHULRG� OHDGLQJ WR WKH WHUP nq� ,I WKH PDWFK SHUVLVWV�
ZKLFK RFFXUV ZLWK SUREDELOLW\ { ,,'� WKH KRXVH LV ZRUWK
Y�q� DJDLQ QH[W SHULRG� ,I QRW� WKH YDOXH RI WKH KRXVH WR
LWV RZQHU LV LWV ZKROHVDOH YDOXH T� +RZHYHU� LI WKH PDWFK
IDLOV WKH RZQHU DOVR UHFRYHUV WKH RSSRUWXQLW\ WR VHDUFK�
ZKLFK FRQWULEXWHV V WR WKH FXUUHQW YDOXH RI WKH KRXVH�
7KH RSWLPDO GHFLVLRQ UXOH � IRU WKH EX\HU LV�

EX\ LI s w qe

GR QRW EX\ LI s � qe� ���

ZKHUH s LV WKH nW RI WKH KRXVH WKH SURVSHFWLYH EX\HU LV
FXUUHQWO\ HYDOXDWLQJ� +HUH qe� WKH UHVHUYDWLRQ nW� VDWLVnHV

Y�qe�  xS� nV� ���

(T� ��� VWDWHV WKDW WKH PDUJLQDO EX\HU nQGV WKDW WKH
YDOXH Y�qe� RI WKH KRXVH KH LV HYDOXDWLQJ MXVW HTXDOV WKH
SULFH xS DVNHG E\ WKH VHOOHU SOXV WKH RSSRUWXQLW\ FRVW V RI
JLYLQJ XS WKH RSWLRQ WR VHDUFK DJDLQ QH[W SHULRG�

�
7KHVH GHFLVLRQ UXOHV DUH GHULYHG LQ WKH DSSHQGL[� 'HFLVLRQ

UXOHV RI WKH IRUP ��� DUH IUHTXHQWO\ HQFRXQWHG LQ VHDUFK PRGHOV�

VHH� IRU H[DPSOH� /LSSPDQ DQG 0F&DOO >�@�

�



$ EDU RYHU D YDULDEOH LQGLFDWHV WKDW WKDW YDULDEOH LV
GHWHUPLQHG E\ WKH EHKDYLRU RI DQRWKHU DJHQW� 2I FRXUVH�
WKH DGRSWHG HTXLOLEULXP FRQFHSW LPSOLHV WKDW WKH YDOXH RI
xS FKRVHQ E\ WKH VHOOHU ZKRVH KRXVH WKH DJHQW LV HYDOXDWLQJ
ZLOO HTXDO WKH SULFH S WKDW WKH DJHQW ZLOO FKDUJH IRU KLV
RZQ KRXVH� RU KRXVHV� WKDW KH LV VHOOLQJ� 1HYHUWKHOHVV�
WKH WZR YDULDEOHV PXVW EH GLVWLQJXLVKHG LQ GHULYLQJ WKH
HTXLOLEULXP�
7KH YDOXH RI WKH RSWLRQ WR VHDUFK V VDWLVnHV

V  x

t
Y

t
qe � �

�

u
b xS

u
� n��b x�V� ���

+HUH x HTXDOV WKH SUREDELOLW\ WKDW DQ DJHQW VHDUFKLQJ
IRU D KRXVH ZLOO EX\ WKH KRXVH KH LV FXUUHQWO\ HYDOXDWLQJ�
:LWK SUREDELOLW\ x WKH DJHQW ZLOO EX\ WKH KRXVH� &RQ�
GLWLRQDO XSRQ SXUFKDVH� WKH H[SHFWHG nW LV �qe � �� �_
KDOIZD\ EHWZHHQ WKH UHVHUYDWLRQ nW qe DQG WKH PD[LPDO
nW RI XQLW\� 6LQFH Y LV OLQHDU� WKH FDSLWDOL]HG H[SHFWHG
FRQVXPHU VXUSOXV RI D KRXVH FRQGLWLRQDO XSRQ SXUFKDVH
LV WKHUHIRUH Y��qe��� ��b xS� :LWK SUREDELOLW\ �bx WKH
EX\HU FKRRVHV QRW WR EX\� LQ ZKLFK FDVH KH UHWDLQV WKH
VHDUFK RSWLRQ QH[W SHULRG�
:KHQ WKH PDWFK LV EURNHQ WKH DJHQW LPPHGLDWHO\ SXWV

KLV KRXVH XS IRU VDOH� +H ZLOO NHHS LW RQ WKH PDUNHW XQWLO
LW VHOOV ZKHWKHU RU QRW KH VXFFHHGV LQ nQGLQJ D QHZ KRXVH�
VLQFH HLWKHU ZD\ WKH ROG KRXVH \LHOGV QR KRXVLQJ VHUYLFHV
WR WKH VHOOHU� 7KH UHWDLO DQG ZKROHVDOH SULFHV DUH UHODWHG
E\

T  xS� n��b x�T� ���

7KH RSWLPDO GHFLVLRQ UXOH IRU WKH VHOOHU LV WR VHW WKH UHWDLO
SULFH S WR PD[LPL]H T�

S  DUJPD[
\
�x�\�\ � n��b x�\��T�� ���

+HUH x�\� LV WKH SUREDELOLW\ WKDW WKH KRXVH VHOOV DV D
IXQFWLRQ RI LWV VDOH SULFH \� 7KLV IXQFWLRQ� ZKLFK WXUQV
RXW WR EH OLQHDU� LV WDNHQ DV JLYHQ E\ WKH VHOOHU� ,W LV
GHULYHG IURP WKH EX\HU
V UXOH� HT� ���� ZKHUH \ LV WKH
SULFH WKH EX\HU IDFHV�
7KH nUVW�RUGHU FRQGLWLRQ IRU WKLV PD[LPL]DWLRQ LV

�{ b nb���Sb nT� � x  �� ���

ZKHUH {bnb� HTXDOV WKH GHULYDWLYH RI x ZLWK UHVSHFW WR
\ �$SSHQGL[��
7KH PRGHO LV FORVHG E\ WKH HTXDWLRQ

x  �b qe� ���

ZKLFK IROORZV IURP WKH DVVXPSWLRQ WKDW WKH nW LV XQL�
IRUPO\ GLVWULEXWHG RQ WKH LQWHUYDO >�� �@�
:H KDYH nYH HTXDWLRQV_���� ���� ���� ��� DQG ���_LQ

WKH nYH XQNQRZQV T� S� x� qe DQG V� $ VROXWLRQ WR WKLV

V\VWHP RI HTXDWLRQV LV D V\PPHWULF 1DVK HTXLOLEULXP�
7KHVH HTXDWLRQV� DOWKRXJK QRQOLQHDU� DUH HDVLO\ VROYHG
QXPHULFDOO\�
1RWH WKDW LQ LOOLTXLG PDUNHWV� WKH VDOH RI D KRXVH LV D

SRVLWLYH QHW�SUHVHQW�YDOXH HYHQW IRU ERWK WKH EX\HU DQG
WKH VHOOHU� LQ FRQWUDVW WR WKH FDVH LQ OLTXLG PDUNHWV� 7KH
EX\HU KDV D ZHDOWK LQFUHDVH HTXDO WR WKH FDSLWDOL]HG YDOXH
RI WKH FRQVXPHU VXUSOXV� 6LPLODUO\� WKH VHOOHU UHFHLYHV D
FDSLWDO JDLQ XSRQ VDOH� SUHFLVHO\ EHFDXVH RI WKH SRVVL�
ELOLW\ WKDW WKH KRXVH ZLOO QRW VHOO LPPHGLDWHO\� LWV YDOXH
XQVROG LV VWULFWO\ OHVV WKDQ WKH VDOH SULFH� 7KHVH IHDWXUHV
RI RXU PRGHO FRUUHVSRQG WR UHDO�ZRUOG KRXVLQJ PDUNHWV�
ZKHUH VLJQLQJ RI D VDOH FRQWUDFW LV JRRG QHZV IRU ERWK
EX\HU DQG VHOOHU �DQG WKHLU DJHQWV��
7KH PRGHO KDV D PLQRU ORRVH HQG� :H KDYH QRW VSHFL�

nHG WKH QXPEHU RI DJHQWV� ,I WKHUH H[LVWV D nQLWH QXPEHU
RI DJHQWV� WKHQ D VLQJOH DJHQW FRXOG FRQFHLYDEO\ RZQ DOO
WKH KRXVHV LQ WKH HFRQRP\ DW VRPH GDWH� ,Q WKDW FDVH
WKHUH DULVHV WKH TXHVWLRQ RI ZKDW KRXVH KH LQVSHFWV LI
KLV PDWFK IDLOV� :H LJQRUH VXFK HYHQWV VLQFH WKH\ RFFXU
ZLWK ORZ SUREDELOLW\ LI WKH QXPEHU RI DJHQWV DQG KRXVHV
LV ODUJH� 7KH SUREOHP FDQ EH DYRLGHG DOWRJHWKHU LI LW
DVVXPHG WKDW WKH QXPEHU RI DJHQWV LV LQnQLWH� EXW WKDW
ZRXOG HQWDLO DQDO\WLFDO FRPSOLFDWLRQV� �

� 0HDVXUHV RI /LTXLGLW\

7KH PRGHO MXVW SUHVHQWHG PDNHV SRVVLEOH D JHQHUDO GLV�
FXVVLRQ RI WKH PHDQLQJ RI OLTXLGLW\ DQG RI VHYHUDO SRVVL�
EOH PHDVXUHV RI OLTXLGLW\� 2SWLPDO SULFLQJ LPSOLHV WKDW
D KRXVH VHOOV ZLWK SUREDELOLW\ OHVV WKDQ RQH HDFK SHULRG�
7KLV VXJJHVWV WKDW D QDWXUDO PHDVXUH RI OLTXLGLW\ LV WKH
SUREDELOLW\ x RI VDOH GXULQJ WKH FXUUHQW SHULRG RU� HTXLYD�
OHQWO\� WKH H[SHFWHG WLPH WR VDOH� ��bx� x� 7KLV PHDVXUH
LV DSSURSULDWH IRU ERWK EX\HU DQG VHOOHU�
$QRWKHU PHDVXUH RI OLTXLGLW\� DSSURSULDWH IRU WKH

VHOOHU� LV WKH VSUHDG EHWZHHQ WKH UHWDLO SULFH RI D KRXVH
S DQG LWV ZKROHVDOH SULFH T� WKLV VSUHDG PHDVXUHV WKH
FDSLWDO JDLQ D VHOOHU H[SHULHQFHV ZKHQ D KRXVH VHOOV� %H�
FDXVH WKLV YDULDEOH DOZD\V HTXDOV ]HUR IRU OLTXLG DVVHWV
�WKH YDOXH RI D OLTXLG DVVHW WR LWV RZQHU MXVW SULRU WR VDOH
HTXDOV LWV YDOXH ZKHQ VROG�� LW PD\ DOVR EH D VXLWDEOH
PHDVXUH RI OLTXLGLW\� 2QH H[SHFWV WKDW WKH KLJKHU WKH
H[SHFWHG WLPH WR VDOH� RU WKH KLJKHU WKH UHWDLO�ZKROHVDOH
SULFH VSUHDG� WKH JUHDWHU WKH LOOLTXLGLW\�

�
7KLV GLpFXOW\ RFFXUV IUHTXHQWO\ LQ HFRQRPLFV DQG nQDQFH� )RU

H[DPSOH� LQ GLVFXVVLQJ WKH DUELWUDJH SULFLQJ WKHRU\ LW LV FXVWRP�

DU\ WR GLVFXVV GLYHUVLnHG SRUWIROLRV LQ D VHWWLQJ ZKHUH RQO\ nQLWH

SRUWIROLRV� ZKLFK FDQQRW EH FRPSOHWHO\ GLYHUVLnHG� DUH H[SOLFLWO\

PRGHOHG� 7KLV SUDFWLFH LV DFFHSWDEOH EHFDXVH LW LV NQRZQ WKDW LI

LQnQLWH SRUWIROLRV DUH VSHFLnHG� WKHQ GLYHUVLnHG SRUWIROLRV FDQ EH

H[SOLFLWO\ PRGHOHG� DQG RPLWWLQJ GRLQJ VR GRHV QRW GLVWRUW WKH UH�

VXOWV� 6HH :HUQHU >�@�

�



$ WKLUG FDQGLGDWH PHDVXUH RI OLTXLGLW\� DSSURSULDWH
IRU WKH EX\HU� LV V� WKH YDOXH RI WKH VHDUFK RSWLRQ� 7KH
UDWLRQDOH IRU WKLV PHDVXUH LV WKDW� DV QRWHG LQ WKH LQ�
WURGXFWLRQ� LOOLTXLGLW\ LQYROYHV DQ HOHPHQW RI LUUHYHUVLEOH
FRVW ZKHQ WKH DVVHW LV SXUFKDVHG� +HUH WKH LUUHYHUVLEOH
FRVW DULVHV IURP WKH IDFW WKDW DQ DJHQW ZKR EX\V D KRXVH
IRUHJRHV WKH RSSRUWXQLW\ WR VHDUFK DJDLQ XQWLO WKH QHZ
PDWFK LV EURNHQ� 7KH YDOXH RI WKLV IRUHJRQH VHDUFK RS�
WLRQ� V� DSSHDUV WR EH D QDWXUDO PHDVXUH RI OLTXLGLW\� ZLWK
KLJK YDOXHV RI V LPSO\LQJ D KLJK GHJUHH RI LOOLTXLGLW\�

7R LQYHVWLJDWH ZKHWKHU WKH LQWHUSUHWDWLRQ RI WKHVH
YDULDEOHV LV FRUUHFW� ZH FRQGXFWHG D FRPSDUDWLYH VWDW�
LFV H[SHULPHQW GHVLJQHG WR YDU\ OLTXLGLW\� ,Q RXU PRGHO
KRXVHV DUH LOOLTXLG EHFDXVH EX\HUV FDQ HYDOXDWH RQO\ RQH
KRXVH SHU SHULRG� 7KH HDVLHVW ZD\ WR YDU\ OLTXLGLW\ LV
WKHUHIRUH WR DOWHU SDUDPHWHU YDOXHV �WKH GLVFRXQW UDWH�
IRU H[DPSOH� VR DV WR FKDQJH WKH HmHFWLYH OHQJWK RI WKH
SHULRG� 7KH H[SHFWDWLRQ LV WKDW ZKHQ WKH SHULRG LV VKRUW�
VR WKDW EX\HUV VHDUFK IUHTXHQWO\� WKH KRXVLQJ PDUNHW EH�
KDYHV PXFK OLNH D OLTXLG PDUNHW� WKH DYHUDJH nW LV KLJK�
WKH DYHUDJH WLPH WR VDOH LV VKRUW DQG WKH SURSRVHG PHD�
VXUHV LQGLFDWH KLJK OLTXLGLW\�

:H nUVW FRPSXWHG D EHQFKPDUN HTXLOLEULXP EDVHG RQ
{  ��� DQG n  ��� �FRUUHVSRQGLQJ WR DQ DYHUDJH RF�
FXSDQF\ GXUDWLRQ RI IRXU \HDUV DQG D UHDO LQWHUHVW UDWH
RI nYH SHU FHQW SHU \HDU�� 7KHQ ZH DVVXPHG WKDW WKHUH
DUH Q SHULRGV SHU \HDU� IRU YDULRXV YDOXHV RI Q� )RU HDFK
UXQ ZH GHnQHG n

Q
s n� Q DQG {

Q
s {� Q� $OVR� ZH

DVVXPHG WKDW KRXVLQJ VHUYLFHV DUH GLVWULEXWHG XQLIRUPO\
RQ >�� � Q@ LQVWHDG RI >�� �@� VR DV WR SUHVHUYH WKH VFDOH RI
KRXVLQJ SULFHV� 7KH HQGRJHQRXV YDULDEOHV S� T DQG V GR
QRW UHTXLUH UHVFDOLQJ� EXW WKH H[SHFWHG WLPH WR VDOH ZDV
UHGHnQHG WR HTXDO ��b x� Qx� VR DV WR PHDVXUH LQ \HDUV
UDWKHU WKDQ SHULRGV�

7KH DFFRPSDQ\LQJ JUDSKV VKRZ WKH HTXLOLEULXP YDO�
XHV RI S� T� x DQG ��b x� Qx DV D IXQFWLRQ RI Q� IRU VH�
OHFWHG YDOXHV RI Q� )RU WKH PRVW SDUW WKH LQWHUSUHWDWLRQ
LV DV H[SHFWHG� :KHQ Q LV KLJK WKH SUREDELOLW\ RI VDOH
GXULQJ DQ\ SHULRG� x� LV ORZ VLQFH WKH SURVSHFWLYH EX\HU
ZLOO EX\ WKH KRXVH RQO\ LI WKH nW LV YHU\ KLJK� 7KH EX\HU
LV ZLOOLQJ WR SDVV RQ WKH KRXVH FXUUHQWO\ EHLQJ HYDOXDWHG
XQOHVV WKH nW LV YHU\ KLJK� VLQFH KH GRHV ZLWKRXW KRXVLQJ
VHUYLFHV IRU RQO\ D VKRUW LQWHUYDO EHIRUH VHDUFKLQJ DJDLQ�

&RUUHVSRQGLQJO\� ZKHQ Q LV KLJK WKH VHOOHU FKDUJHV D
KLJK SULFH IRU WKH KRXVH VLQFH KH NQRZV WKDW LI WKH FXU�
UHQW SURVSHFWLYH EX\HU GRHV QRW EX\� DQRWKHU SURVSHFWLYH
EX\HU ZLOO EH DORQJ VKRUWO\� DQG WKH FRVW RI KROGLQJ WKH
KRXVH YDFDQW IRU D VKRUW WLPH LV ORZ�

(YHQ WKRXJK WKH SUREDELOLW\ RI VDOH GXULQJ DQ\ SHULRG
LV ORZ ZKHQ Q LV KLJK� WKH H[SHFWHG WLPH WR VDOH LV ORZ
�VLQFH ��bx� x LQFUHDVHV PRUH VORZO\ WKDQ Q�� 7KXV WKH
KLJKHU Q� WKH ORZHU WKH YDFDQF\ UDWH�

:KHQ Q LV KLJK� ERWK S DQG T DUH KLJK� EXW WKH VSUHDG
EHWZHHQ WKHP LV VPDOO �WKLV LV� RI FRXUVH� D GLUHFW FRQ�
VHTXHQFH RI HT� ��� ZLWK n UHSODFHG E\ n

Q
� VLQFH n

Q

FRQYHUJHV WR XQLW\ DV Q ULVHV�� 7KXV WKH nUVW WZR PHD�
VXUHV RI OLTXLGLW\ SURSRVHG DERYH LPSO\ WKDW ZKHQ Q LV
KLJK� PDUNHWV DUH OLTXLG� DV H[SHFWHG�
7KH EHKDYLRU RI V IRU GLmHUHQW YDOXHV RI Q LV PRUH

LQWHUHVWLQJ� )LUVW� QRWH WKDW V ULVHV ZLWK Q� +RZHYHU�
WKH UHOHYDQW PHDVXUH RI WKH YDOXH RI VHDUFK LV VXUHO\ V
H[SUHVVHG DV D SURSRUWLRQ RI WKH YDOXH RI KRXVLQJ �S RU
T�� DQG S DQG T DOVR ULVH ZLWK Q� DV MXVW REVHUYHG�
$V LW KDSSHQV� V T HTXDOV RQH�KDOI UHJDUGOHVV RI WKH

YDOXH RI Q� VR WKDW PHDVXUHG OLTXLGLW\ GRHV QRW GHSHQG
RQ Q� 7R XQGHUVWDQG ZK\ V T HTXDOV RQH�KDOI� QRWH WKDW
WKH IDFW WKDW HTV� ��� DQG ��� KDYH WKH VDPH IRUP LPSOLHV
WKDW
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7KXV VKRZLQJ WKDW V T HTXDOV RQH�KDOI LV HTXLYDOHQW WR
VKRZLQJ WKDW WKH ULJKW�KDQG VLGH RI ���� HTXDOV RQH�KDOI�
%XW WKH IDFW WKDW XQGHU OLQHDU XWLOLW\ WKH H[SHFWHG FRQ�
VXPHU VXUSOXV HTXDOV RQH�KDOI WKH SXUFKDVH SULFH LV ZHOO
NQRZQ� �

7KHUH DUH WZR SRVVLEOH LQWHUSUHWDWLRQV RI WKH IDFW WKDW
V T GRHV QRW ULVH ZLWK Q� 7KH nUVW LV WKDW V T LV QRW D
JRRG PHDVXUH RI OLTXLGLW\� +RZHYHU� UHMHFWLQJ V� KRZ�
HYHU QRUPDOL]HG� DV D PHDVXUH RI OLTXLGLW\ UDLVHV TXHV�
WLRQV DERXW WKH FKDUDFWHUL]DWLRQ RI OLTXLGLW\ RmHUHG LQ
WKH LQWURGXFWLRQ� 7KHUH ZH VXJJHVWHG WKDW LOOLTXLGLW\ LQ�
YROYHV DQ HOHPHQW RI LUUHYHUVLEOH FRVW� LQ RXU PRGHO V LV
WKH REYLRXV PHDVXUH RI WKLV FRVW� 7KXV UHMHFWLQJ V DV
D PHDVXUH RI LOOLTXLGLW\ DSSHDUV WR LPSO\ UHMHFWLQJ WKH
DVVRFLDWLRQ EHWZHHQ LOOLTXLGLW\ DQG LUUHYHUVLEOH FRVW�
7KH RWKHU LQWHUSUHWDWLRQ LV WKDW WKH LGHD RI OLTXLGLW\

GRHV QRW OHQG LWVHOI WR D VLQJOH XQDPELJXRXV PHDVXUH� ,W
LV WUXH WKDW LQ HFRQRPLHV ZLWK KLJK Q EX\HUV ZLWKRXW D
PDWFK ZLOO EX\ D KRXVH PRUH TXLFNO\ RQ DYHUDJH WKDQ LQ
HFRQRPLHV ZLWK ORZ Q� VXJJHVWLQJ WKDW OLTXLGLW\ LV KLJKHU
LQ WKH IRUPHU FDVH� +RZHYHU� LW LV DOVR WUXH WKDW ZKHQ
Q LV KLJK WKH QXPEHU RI VHDUFKHV WKDW D EX\HU IRUHJRHV
XSRQ SXUFKDVH RI D KRXVH LV KLJKHU� $V REVHUYHG DERYH�
LW WXUQV RXW WKDW WKH YDOXH RI WKHVH IRUHJRQH VHDUFKHV ULVHV

�
,Q D ZLGH YDULHW\ RI PRGHOV LQFRUSRUDWLQJ ULVN QHXWUDOLW\� WKH

H[SHFWHG VXUSOXV WR WKH EX\HU RI DQ RSWLPDOO\�SULFHG FRPPRGLW\

HTXDOV RQH�KDOI WKH SULFH SDLG� )RU H[DPSOH� FRQVLGHU D VLQJOH�GDWH

PRGHO LQ ZKLFK D VHOOHU RZQV DQ DVVHW WKH YDOXH RI ZKLFK WR D EX\HU

LV XQLIRUPO\ GLVWULEXWLRQ RQ >�� �@� 7KLV LV WKH VWDWLF FRXQWHUSDUW

RI WKH G\QDPLF PRGHO FRQVLGHUHG KHUH� 7KH VHOOHU NQRZV WKDW WKH

EX\HU ZLOO EX\ LI WKH YDOXH H[FHHGV S� ZKLFK ZLOO RFFXU ZLWK SURE�

DELOLW\ �b S IRU DQ\ S� 7KHUHIRUH WKH RSWLPDO SULFH LV WKDW ZKLFK

PD[LPL]HV H[SHFWHG UHYHQXH S�� b S�� RU RQH�KDOI� %XW WKHQ WKH

H[SHFWDWLRQ RI WKH YDOXH RI WKH REMHFW WR WKH EX\HU FRQGLWLRQDO

RQ SXUFKDVH LV WKUHH�TXDUWHUV� LPSO\LQJ WKDW WKH H[SHFWHG VXUSOXV

HTXDOV RQH�KDOI WKH SXUFKDVH SULFH�

�



LQ SURSRUWLRQDO WR WKH YDOXH RI WKH KRXVH� VXJJHVWLQJ WKDW
OLTXLGLW\ GRHV QRW FKDQJH ZLWK Q�
$ORQJ WKHVH OLQHV RQH ZRXOG DFFHSW WKH IDFW WKDW GLI�

IHUHQW DVSHFWV RI OLTXLGLW\ DUH DSSURSULDWHO\ PHDVXUHG
XVLQJ GLmHUHQW YDULDEOHV� DQG WKHVH YDULDEOHV FDQQRW EH
H[SHFWHG WR EHKDYH LQ WKH VDPH ZD\ LQ GLmHUHQW VHWWLQJV�
2QH ZRXOG JLYH XS WKH LGHD WKDW D VLQJOH FRPSDUDWLYH
VWDWLFV H[SHULPHQW� VXFK DV FKDQJLQJ WKH OHQJWK RI WKH SH�
ULRG� QHFHVVDULO\ FRUUHVSRQGV XQDPELJXRXVO\ WR LQFUHDV�
LQJ RU GHFUHDVLQJ OLTXLGLW\� 5DWKHU� ERWK WKH YDULDEOH
XVHG WR PHDVXUH OLTXLGLW\ DQG WKH H[SHULPHQW FKRVHQ WR
YDU\ OLTXLGLW\ ZLOO GHSHQG RQ ZKDW DVSHFW RI OLTXLGLW\ RQH
KDV LQ PLQG�

� $UH 5HWXUQV )DLU *DPHV"

,Q WKLV VHFWLRQ WKH SURSHUWLHV RI WKH HTXLOLEULXP GLVWUL�
EXWLRQV RI UHWXUQV DUH DQDO\]HG� +HUH WKH �JURVV� UHWXUQ
RQ DQ DVVHW KDV WKH XVXDO GHnQLWLRQ DV WKH YDOXH RI LWV
SD\Rm �GLYLGHQG RU VHUYLFH oRZ SOXV QH[W�SHULRG DVVHW
YDOXH� GLYLGHG E\ FXUUHQW DVVHW YDOXH�
,Q WKH PRGHO RI WKLV SDSHU WKHUH DUH WKUHH VRXUFHV RI

ZHDOWK �UHFDOO HT� ����� )LUVW� DQ\ DJHQW� PDWFKHG RU
QRW� PD\ RZQ RQH RU PRUH KRXVHV WKDW KH QR ORQJHU OLYHV
LQ� $OO XQRFFXSLHG KRXVHV DUH DOZD\V RmHUHG IRU VDOH
DW SULFH S� 3ULRU WR VDOH WKH\ KDYH YDOXH T SHU KRXVH�
6HFRQG� D PDWFKHG DJHQW ZLWK nW q RZQV DQ DVVHW ZLWK
YDOXH Y�q�� 7KLUG� DQ XQPDWFKHG DJHQW RZQV WKH VHDUFK
RSWLRQ� ZKLFK KDV YDOXH V� :H FRQVLGHU WKH UHWXUQV RQ
HDFK DVVHW LQ WXUQ�
)LUVW� WKH UHWXUQ RQ D KRXVH RmHUHG IRU VDOH LV
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7R VHH WKLV� REVHUYH WKDW LI WKH KRXVH VHOOV LWV SD\Rm LV S�
+RZHYHU� XQGHU RXU FRQYHQWLRQ RQ QRWDWLRQ WKH SURFHHGV
RI WKH VDOH DUH SDLG WR WKH VHOOHU LQ WKH FXUUHQW SHULRG�
QRW WKH QH[W SHULRG� 7KH QH[W�SHULRG YDOXH RI WKH SD\Rm
LI WKH KRXVH VHOOV LV WKHUHIRUH nb�S� ,I WKH KRXVH GRHV QRW
VHOO� LWV QH[W�SHULRG YDOXH LV T� 6LQFH WKH FXUUHQW YDOXH RI
WKH KRXVH LV T� WKH UHWXUQ GLVWULEXWLRQ LV DV VKRZQ LQ HT�
����� 7KH FRQGLWLRQDO H[SHFWHG UHWXUQ LV JLYHQ E\

(�U�  xS nT � ��b x�� ����

8VLQJ HT� ���� HT� ���� VLPSOLnHV WR
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7KXV WKH UHWXUQ HTXDOV LQYHVWRUV
 WLPH SUHIHUHQFH�
6HFRQG� WKH UHWXUQ RQ DQ RZQHU�RFFXSLHG KRXVH LV
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(T� ���� LV EDVHG RQ WKH IDFW WKDW WKH YDOXH RI DQ RZQHU�
RFFXSLHG KRXVH WR LWV RZQHU LV Y�q�� QRW S RU S�nV� 7KH
QH[W�SHULRG SD\Rm RQ WKH KRXVH LV q�Y�q� LI WKH PDWFK LV
QRW EURNHQ� DQG q� T� V LI WKH PDWFK LV EURNHQ� 7DNLQJ
WKH H[SHFWDWLRQ DQG XVLQJ HT� ���� LW IROORZV WKDW WKH
H[SHFWHG UDWH RI UHWXUQ RQ DQ RZQHU�RFFXSLHG KRXVH LV
DOVR JLYHQ E\ HT� �����
7KLUG� DQ DJHQW ZLWKRXW D PDWFK RZQV WKH VHDUFK RS�

WLRQ� WKH FXUUHQW YDOXH RI ZKLFK LV V� 7KH UHWXUQ RQ
WKH VHDUFK RSWLRQ GHSHQGV RQ s� WKH RXWFRPH RI WKH
VHDUFK �ZKLFK LV QRW NQRZQ DW WKH EHJLQQLQJ RI WKH SH�
ULRG�� ,I s w qe� VR WKDW WKH DJHQW EX\V WKH KRXVH KH
LV DERXW WR HYDOXDWH� WKH SD\Rm FRQVLVWV RI KRXVLQJ VHU�
YLFHV s SOXV WKH H[SHFWHG QH[W�SHULRG YDOXH RI WKH KRXVH�
{Y�s� � �� b {��T � V� OHVV WKH QH[W�SHULRG YDOXH RI WKH
SXUFKDVH SULFH� HTXDO WR nb�S� ,I s � qe WKH DJHQW GRHV
QRW EX\ WKH KRXVH� VR WKH SD\Rm LV MXVW V� :H KDYH
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/HW ) EH D SDUWLWLRQ RI >�� �@ FRQVLVWLQJ RI WKH WZR
HYHQWV >�� qe�� >qe� �@� 7KHQ WKH FRQGLWLRQDO H[SHFWDWLRQ
RI U LV JLYHQ E\
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XVLQJ WKH IDFWV WKDW (�qMs w qe�  �qe ��� � DQG WKDW Y
LV OLQHDU� 7DNLQJ WKH H[SHFWDWLRQ RI U DQG XVLQJ HT� ����
HT� ���� UHVXOWV�
7KH H[FHVV UHWXUQV �U b nb�� MXVW FKDUDFWHUL]HG DUH

IDLU JDPHV� WKH H[SHFWHG H[FHVV UHWXUQV FRQGLWLRQDO RQ
WKH YDOXHV RI DQ\ RU DOO RI DQ DJHQW
V VWDWH YDULDEOHV DUH
]HUR�
7KH DUJXPHQW MXVW SUHVHQWHG SUHSDUHV WKH ZD\ IRU WKH

DQDO\VLV RI UHWXUQV LQ D PRUH JHQHUDO YHUVLRQ RI WKH PRGHO�
RQH LQ ZKLFK WKHUH H[LVW HFRQRP\�ZLGH VKRFNV� 6SHFLn�
FDOO\� VXSSRVH WKDW ZH PRGLI\ WKH PRGHO VR WKDW KRXVLQJ
VHUYLFHV q DUH UHSODFHG E\ q�[� ZKHUH [ LV WKH HFRQRP\�
ZLGH FRPSRQHQW RI KRXVLQJ VHUYLFHV� 7KH FXUUHQW YDOXH
RI [ LV FRPPRQ WR� DQG NQRZQ E\� DOO DJHQWV� EXW FKDQJHV
UDQGRPO\ RYHU WLPH� ,Q HTXLOLEULXP DOO WKH HQGRJHQRXV
YDULDEOHV GHSHQG RQ [� QHYHUWKHOHVV� LW WXUQV RXW WKDW WKH
FRQGLWLRQDO H[SHFWHG UHWXUQ RQ RZQHU�RFFXSLHG KRXVHV�
QRQ�RZQHU�RFFXSLHG KRXVHV DQG WKH VHDUFK RSWLRQ FRQGL�
WLRQDO RQ [ LV HTXDO WR nb�� MXVW DV KHUH��

�
6HH .UDLQHU >�@� ZKHUH D PRGHO ZLWK DJJUHJDWH ULVN LV VROYHG

�



,W LV ZHOO NQRZQ WKDW IRU OLTXLG DVVHWV XQLYHUVDO
ULVN QHXWUDOLW\ LPSOLHV WKDW FRQGLWLRQDO H[SHFWHG UHWXUQV
HTXDO LQYHVWRUV
 UDWH RI WLPH SUHIHUHQFH� 7KH UHVXOW RI WKLV
SDSHU LV WKDW H[DFWO\ WKH VDPH WKLQJ LV WUXH IRU LOOLTXLG
DVVHWV� ,OOLTXLGLW\ DmHFWV DVVHW SULFHV� EXW LW DOVR DmHFWV
WKH GLVWULEXWLRQ RI WKH HTXLOLEULXP VHUYLFH oRZ RQ KRXVHV
�VLQFH WKH HTXLOLEULXP YDOXH RI qe LV HQGRJHQRXV� LQ VXFK
D ZD\ WKDW H[SHFWHG UHWXUQV DUH XQDmHFWHG�
$ ODUJH TXDQWLW\ RI HPSLULFDO HYLGHQFH �IRU H[DPSOH�

&DVH DQG 6KLOOHU >�@� 0HHVH DQG :DOODFH >�@� VXSSRUWV
WKH FRQFOXVLRQ WKDW UHWXUQV RQ KRXVLQJ DUH SRVLWLYHO\ DX�
WRFRUUHODWHG� +RZHYHU� LQ HPSLULFDO ZRUN UHWXUQV DUH
GHnQHG DV SULFH FKDQJHV� ZKHUHDV ZH KDYH VHHQ WKDW WKH
DSSURSULDWH GHnQLWLRQ LPSOLHV QRW RQO\ WKDW LPSOLFLW UHQW
VKRXOG EH LQFOXGHG LQ WKH SD\Rm RI KRXVLQJ� EXW DOVR WKDW
WKH FDSLWDOL]HG FRQVXPHU VXUSOXV DQG WKH YDOXH RI WKH
VHDUFK RSWLRQ VKRXOG EH LQFOXGHG LQ WKH YDOXH RI KRXV�
LQJ� $OO WKHVH YDULDEOHV DUH XQREVHUYDEOH� DQG LW LV QRW
HDV\ WR WKLQN RI SUR[LHV� 7KXV LW ZLOO QRW EH HDV\ WR WHVW
GLUHFWO\ WKH IDLU JDPH SURSRVLWLRQ�
$ PRUH SURPLVLQJ UHVHDUFK VWUDWHJ\ LV WR WHVW WKH

PRGHO E\ GHWHUPLQLQJ LWV SUHGLFWLRQV IRU UHWXUQ PHDVXUHV
WKDW RQH FDQ PHDVXUH� UDWKHU WKDQ E\ WU\LQJ WR FRQVWUXFW
D SUR[\ IRU WKH WKHRUHWLFDOO\ FRUUHFW UHWXUQ PHDVXUH� 7KH
SUHVHQW YHUVLRQ RI WKH PRGHO LV QRW ZHOO VXLWHG WR WKLV
WDVN� VLQFH LW SUHGLFWV WKDW WKHUH DUH QR UHWXUQ FKDQJHV�
LI WKHVH DUH LGHQWLnHG ZLWK SULFH FKDQJHV DV LQ WKH HP�
SLULFDO OLWHUDWXUH� +RZHYHU� DV QRWHG DERYH WKH PRGHO
FDQ EH PRGLnHG WR LQFOXGH DJJUHJDWH VKRFNV WR KRXVLQJ
VHUYLFHV� ,I WKLV LV GRQH WKHQ WKH HPSLULFDO DVVRFLDWLRQ
EHWZHHQ UHWXUQV DQG WKH YDULRXV OLTXLGLW\ PHDVXUHV FDQ
EH LQYHVWLJDWHG� 3UHOLPLQDU\ UHVXOWV DORQJ WKHVH OLQHV DUH
UHSRUWHG LQ .UDLQHU >�@�

� &RQFOXVLRQ

7KH PDMRU FRQFOXVLRQ RI WKLV SDSHU LV WKDW H[FHVV UHWXUQV
DUH D IDLU JDPH LQ LOOLTXLG PDUNHWV� MXVW DV LQ OLTXLG PDU�
NHWV�
7KLV FRQFOXVLRQ� RI FRXUVH� GHSHQGV FULWLFDOO\ RQ WKH

DVVXPSWLRQ RI ULVN QHXWUDOLW\� 7KH SUHVHQW UHVXOW VXJ�
JHVWV D FRQMHFWXUH DERXW HFRQRPLHV WKDW LQFRUSRUDWH
ERWK LOOLTXLGLW\ DQG ULVN DYHUVLRQ� 7KH FRQMHFWXUH LV
WKDW WKH JHQHUDO HTXDWLRQ RI FRQVXPSWLRQ�EDVHG DVVHW
SULFLQJ_WKDW WKH H[SHFWHG H[FHVV UHWXUQ RQ DQ\ DVVHW
LV SURSRUWLRQDO WR WKH FRYDULDQFH RI LWV SD\Rm ZLWK WKH
PDUJLQDO XWLOLW\ RI FRQVXPSWLRQ_ZLOO DSSO\ HYHQ LQ WKH
SUHVHQFH RI LOOLTXLGLW\� DV ORQJ DV DVVHW SULFHV DQG SD\RmV
DUH GHnQHG VR DV WR UHoHFW RSWLRQ YDOXHV FRUUHFWO\�

H[SOLFLWO\ DVVXPLQJ WKDW [ LV D WZR�VWDWH 0DUNRY FKDLQ� WKH PRGHO

LV XVHG WR DQDO\]H VXFK SUREOHPV DV KRZ WKH YDULRXV PHDVXUHV RI

OLTXLGLW\ GHSHQG RQ WKH DJJUHJDWH VWDWH�

,I WKLV FRQMHFWXUH LV FRUUHFW� WKH LPSOLFDWLRQ LV WKDW LQ�
FRUSRUDWLQJ LOOLTXLG DVVHWV LQ HTXLOLEULXP PRGHOV LPSOLHV
D PXFK OHVV UDGLFDO GHSDUWXUH IURP HVWDEOLVKHG DQDO\WLFDO
SURFHGXUHV WKDQ RQH PLJKW H[SHFW�

$SSHQGL[

:H ZDQW WR GHULYH WKH SROLF\ IXQFWLRQV DVVRFLDWHG ZLWK
V\PPHWULF 1DVK HTXLOLEULXP� 7KH EX\HU
V SROLF\ UXOH LV

t  DUJPD[
]
�]Y�s� � ��b ]��xS� nV��� ����

ZKHUH s LV WKH EX\HU
V nW ZLWK WKH KRXVH KH LV HYDOXDWLQJ�
+HUH ] � I�� �J LV WKH EX\HU
V GHFLVLRQ YDULDEOH� DQG t LV
WKH H[SHFWHG�XWLOLW\�PD[LPL]LQJ YDOXH RI ]� 7KH VHOOHU
V
SROLF\ UXOH LV WR RmHU IRU VDOH DOO KRXVHV WKDW KH RZQV EXW
GRHV QRW OLYH LQ� 7KH VDOH SULFH LV S� JLYHQ E\

S  DUJPD[
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7KH HQGRJHQRXV YDULDEOHV S� T� qe� x DQG V DUH GHWHU�
PLQHG HQGRJHQRXVO\ E\ HTXDWLRQV ���� ���� ���� ��� DQG
���� UHSURGXFHG IRU FRQYHQLHQFH EHORZ�
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-XVWLnFDWLRQ IRU WKH SURSRVHG SROLF\ UXOHV ���� DQG
���� EHJLQV ZLWK WKH FRQMHFWXUH WKDW WKH ZHDOWK IXQFWLRQ

�Y�q� � ��b ��V� KT ����

���� DERYH� LV D YDOXH IXQFWLRQ LQ WKH G\QDPLF SURJUDP�
PLQJ VHQVH� 7KHQ LW LV QHFHVVDU\ ��� WR VKRZ WKDW WKH
SURSRVHG SROLF\ UXOHV LPSOHPHQW WKH PD[LPL]DWLRQ LQ
WKH %HOOPDQ HTXDWLRQ� DQG ��� WR YHULI\ WKDW WKH FRQ�
MHFWXUHG IRUP RI WKH YDOXH IXQFWLRQ VDWLVnHV WKH UHTXLUHG
UHFXUVLRQ�
7KH GHULYDWLRQ WR IROORZ WXUQV RXW WR EH PRUH GL�

JHVWLEOH LI WKH FDVHV �  � DQG �  � DUH KDQGOHG VHSD�
UDWHO\� 7KXV ZH ZULWH WKH FRQMHFWXUHG IRUP RI WKH YDOXH
IXQFWLRQ DV

-�q� K�  Y�q� � KT LI WKH DJHQW KDV D PDWFK ����

-��� K�  V� KT LI WKH DJHQW KDV QR PDWFK� ����

ZKHUH ZH VXEVWLWXWH � IRU q LI WKHUH LV QR PDWFK�
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&RQVLGHU nUVW WKH FDVH ZKHUH WKHUH LV D PDWFK� 7KH
%HOOPDQ HTXDWLRQ LV

-�q� K�  PD[
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>Kx�\�\ � nq

�n{-�q� ��b x�\��K� ����

�n��b {�-��� ��b x�\��K� ��@�

7KH nUVW OLQH LV WKH DJHQW
V H[SHFWHG FRQVXPSWLRQ IURP
VDOHV RI KRXVLQJ� Kx�S�S� DQG RI KRXVLQJ VHUYLFHV� nq� 7KH
VHFRQG OLQH LV WKH SUREDELOLW\ { WKDW WKH PDWFK SHUVLVWV
PXOWLSOLHG E\ WKH GLVFRXQWHG H[SHFWHG YDOXH IXQFWLRQ LQ
WKDW FDVH� +HUH WKH VHFRQG DUJXPHQW RI - UHSUHVHQWV
WKH H[SHFWHG QH[W�SHULRG KRXVLQJ SRUWIROLR DV RQH PLQXV
WKH H[SHFWHG UDWH RI VDOH PXOWLSOLHG E\ WKH RULJLQDO SRUW�
IROLR� 7KH WKLUG OLQH LV WKH SURGXFW RI WKH SUREDELOLW\
WKDW WKH PDWFK IDLOV DQG WKH GLVFRXQWHG YDOXH IXQFWLRQ
LQ WKDW FDVH� QRWH WKDW WKH H[SHFWHG KRXVLQJ SRUWIROLR LV
DXJPHQWHG E\ �� UHoHFWLQJ WKH IDFW WKDW WKH DJHQW ZLOO
ZDQW WR VHOO WKH KRXVH�
1RZ LQVHUW WKH YDOXH IXQFWLRQV ���� DQG ���� LQWR �����

&ROOHFWLQJ WHUPV� WKHUH UHVXOWV

-�q� K�  PD[
\

>Kx�\�\ � n��b x�\��KT@

�nq� n{Y�q� � n��b {��T � V�� ����

7KH ULJKW�KDQG VLGH RI WKH nUVW OLQH HTXDOV KT� IURP ����
DQG ����� DQG WKH VHFRQG OLQH HTXDOV Y�q�� IURP WKH GHn�
QLWLRQ

Y�q� s nq� n{Y�q� � n��b {��T � V� ����

RI Y� 7KHUHIRUH ZH KDYH �����
1RZ WXUQ WR WKH FDVH ZKHUH WKHUH LV QR PDWFK� 7KH

%HOOPDQ HTXDWLRQ LV
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$V EHIRUH� WKH nUVW WHUP RQ WKH ULJKW�KDQG VLGH RI ����
LQGLFDWHV WKDW WKH DJHQW DOORFDWHV WKH SURFHHGV RI KRXVLQJ
VDOHV WR QRQKRXVLQJ FRQVXPSWLRQ� ,I KH FKRRVHV WR EX\
WKH KRXVH KH LV HYDOXDWLQJ �]  �� KH FRQVXPHV LQ DGGL�
WLRQ LWV KRXVLQJ VHUYLFHV s� EXW DOVR GHFUHDVHV QRQKRXVLQJ
FRQVXPSWLRQ E\ DQ DPRXQW HTXDO WR WKH SXUFKDVH SULFH
RI WKH KRXVH�
7KH VHFRQG OLQH RI ���� JLYHV WKH H[SHFWHG QH[W�SHULRG

YDOXH IXQFWLRQV LI WKH DJHQW GHFLGHV WR EX\ WKH KRXVH�
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Figure 1

Prices as function of buyer arrival rate
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Figure 2
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