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� ,QWURGXFWLRQ

/DUJH WUDGHUV VXFK DV LQVWLWXWLRQDO LQYHVWRUV �H�J� PXWXDO IXQGV� SOD\ DQ LPSRUWDQW UROH

LQ PDQ\ nQDQFLDO PDUNHWV� 7R EHJLQ ZLWK� LQVWLWXWLRQDO RZQHUVKLS RI FRPPRQ VWRFNV

LV TXLWH VXEVWDQWLDO� )RU LQVWDQFH� *RPSHUV DQG 0HWULFN ������ UHSRUW WKDW DW WKH HQG

RI ����� ODUJH LQVWLWXWLRQV KHOG GLVFUHWLRQDU\ FRQWURO RYHU PRUH WKDQ KDOI RI WKH 8�6�

HTXLW\ PDUNHW� )XUWKHUPRUH� LQVWLWXWLRQV DFFRXQW IRU D VXEVWDQWLDO IUDFWLRQ RI WUDGLQJ

YROXPH LQ D QXPEHU RI H[FKDQJHV� 6FKZDUW] DQG 6KDSLUR ������ HVWLPDWH WKDW LQ ����

LQVWLWXWLRQV DFFRXQWHG IRU RYHU VHYHQW\ SHUFHQW RI WKH WUDGLQJ YROXPH DPRQJ WKH 1HZ

<RUN 6WRFN ([FKDQJH� WKH /RQGRQ 6WRFN ([FKDQJH DQG WKH 7RN\R 6WRFN ([FKDQJH�

,PSRUWDQWO\� WKHLU WUDGHV FDQ VLJQLnFDQWO\ DmHFW SULFH G\QDPLFV� +ROWKDXVHQ� /HIWZLFK

DQG 0D\HUV ������ nQG D SULFH LPSDFW RI DERXW RQH SHUFHQW IRU WKH ODUJHVW EX\ DQG VHOO

WUDGHV IRU UDQGRPO\ VHOHFWHG 1<6( nUPV LQ ����� ZKLOH .HLP DQG 0DGKDYDQ ������

nQG D SULFH LPSDFW RI DURXQG HLJKW SHUFHQW IRU EORFN WUDGHV RQ VPDOO 1<6(� $0(;

DQG 1$6'$4 nUPV IURP ����������� +HQFH� D EHWWHU XQGHUVWDQGLQJ RI WKH HFRQRPLFV

RI DVVHW WUDGLQJ E\ ODUJH WUDGHUV FDQ KHOS GHHSHQ RXU XQGHUVWDQGLQJ RI PDQ\ nQDQFLDO

PDUNHWV�

$Q LQoXHQWLDO IUDPHZRUN IRU WKLQNLQJ DERXW DVVHW WUDGLQJ E\ ODUJH WUDGHUV LV GHYHO�

RSHG LQ .\OH ������� 7KHUH� D ULVN�QHXWUDO� LQIRUPHG WUDGHU �RU DQ ?LQVLGHU�� WUDGHV

ZLWK ULVN�QHXWUDO PDUNHW PDNHUV WR VSHFXODWH RQ SULYDWH LQIRUPDWLRQ DERXW DVVHW SD\�

RmV� 7KH LQIRUPHG WUDGHU VXEPLWV PDUNHW RUGHUV WDNLQJ LQWR DFFRXQW WKH HmHFW RI WUDGHV

RQ SULFHV� 0DUNHW PDNHUV WUDGH ZLWK WKH LQIRUPHG WUDGHU EHFDXVH RI WKH SUHVHQFH RI

OLTXLGLW\ �?QRLVH�� WUDGHUV� DQG VHW SULFHV HpFLHQWO\ FRQGLWLRQDO RQ WKH RUGHU oRZ� .\OH

VKRZV WKDW WKH LQIRUPHG WUDGHU WUDGHV VR DV WR UHYHDO LQIRUPDWLRQ VORZO\ XQWLO WKH WLPH

ZKHQ WKH SULYDWH LQIRUPDWLRQ LV PDGH SXEOLF� 7KLV EDVLF UHVXOW KDV EHHQ H[WHQGHG LQ D

QXPEHU RI GLPHQVLRQV��

�6HH DOVR .UDXV DQG 6WROO ������� 6FKROHV ������� +ROWKDXVHQ� /HIWZLFK DQG 0D\HUV ������� +DXV�
PDQ� /R DQG 0DF.LQOD\ ������� DQG &KDQ DQG /DNRQLVKRN �������

�$GPDWL ������ DQG 2
+DUD ������ SURYLGH VXUYH\V RI WKLV JURZLQJ OLWHUDWXUH RQ VWUDWHJLF WUDGLQJ�
5HODWHGO\� D QXPEHU RI RWKHU SDSHUV LQ WKH PDUNHW�PLFURVWUXFWXUH OLWHUDWXUH KDYH VKRZQ WKDW VWUDWHJLF
WUDGLQJ LV DQ LPSRUWDQW SDUW RI H[SODQDWLRQV IRU D QXPEHU RI HPSLULFDO nQGLQJV UHJDUGLQJ LQWUD�GD\
UHWXUQ DQG YROXPH SDWWHUQV �VHH� H�J�� $GPDWL DQG 3oHLGHUHU ������� )RVWHU DQG 9LVKZDQDWKDQ ��������
:H GLVFXVV WKHVH H[WHQVLRQV LQ PRUH GHWDLO LQ 6HFWLRQ � EHORZ�
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7KLV YLHZ RI DVVHW WUDGLQJ E\ ODUJH WUDGHUV� KRZHYHU� LV QRW ZKROO\ FRQVLVWHQW ZLWK D

QXPEHU RI nQGLQJV LQ WKH HPSLULFDO OLWHUDWXUH RQ LQVWLWXWLRQDO WUDGLQJ �VHH� H�J�� &KDQ

DQG /DNRQLVKRN ������ ������ .HLP DQG 0DGKDYDQ �������� :KLOH WKHUH LV HYLGHQFH

WKDW LQVWLWXWLRQDO WUDGHUV H[HFXWH WKHLU WUDGHV VORZO\ �SUHVXPDEO\ WR UHGXFH SULFH LP�

SDFW�� WKHUH DUH D QXPEHU RI PRUH EDVLF VW\OL]HG IDFWV DERXW LQVWLWXWLRQDO WUDGLQJ WKDW

GR QRW nW HDVLO\ LQWR WKH UDWLRQDO WUDGLQJ PRGHOV IROORZLQJ WKH .\OH IUDPHZRUN� )LUVW�

LI ODUJH WUDGHUV KDG VXFK D VLJQLnFDQW LQIRUPDWLRQDO DGYDQWDJH RYHU PDUNHW PDNHUV �DV

LV SUHVXSSRVHG LQ WKH EDVLF YDULDQWV RI WKH .\OH PRGHO�� WKHQ WKH\ RXJKW WR RXWSHU�

IRUP WKH PDUNHW RU YDULRXV SDVVLYH EHQFKPDUNV� 7KLV� KRZHYHU� GRHV QRW DSSHDU WR

EH WKH FDVH�� 6HFRQG DQG UHODWHGO\� WKLV ?LPSOHPHQWDWLRQ VKRUWIDOO� PD\ EH GXH WR

WKH FRVWOLQHVV RI H[HFXWLQJ WUDGHV �VHH� H�J�� 3HUROG �������� ,QGHHG� PDQ\ LQVWLWXWLRQV

H[SHQG FRQVLGHUDEOH UHVRXUFHV RQ WUDGLQJ IDFLOLWLHV DQG SHUVRQQHO HQJDJHG LQ DFTXLULQJ

LQIRUPDWLRQ QRW DERXW DVVHW SD\RmV SHU VH EXW DOVR DERXW WKH WUDGLQJ HQYLURQPHQW DQG

WKH YDULRXV FRVWV RI H[HFXWLQJ ODUJH WUDGHV� 7KHUH LV QRW DQ H[SOLFLW UROH IRU VXFK EHKDY�

LRU LQ .\OH OLNH PRGHOV VLQFH ODUJH WUDGHUV IRU WKH PRVW SDUW KDYH SHUIHFW LQIRUPDWLRQ

DERXW WKH WUDGLQJ HQYLURQPHQW� )RU LQVWDQFH� DQ LPSRUWDQW GHWHUPLQDQW RI WKH FRVW RI

WUDGLQJ_WKH VXSSO\ RI OLTXLGLW\ �RU YDULDQFH RI QRLVH WUDGHV�_LV NQRZQ WR DOO�

%XW LQ UHDOLW\� ODUJH WUDGHUV RIWHQ IDFH LQFRPSOHWH LQIRUPDWLRQ UHJDUGLQJ WKH VXS�

SO\ RI OLTXLGLW\� )LUVW� WUDGHUV JHQHUDOO\ GR QRW KDYH LQIRUPDWLRQ RQ PDUNHW PDNHUV


LQYHQWRU\ oXFWXDWLRQV RU RWKHU FKDUDFWHULVWLFV RI RUGHU oRZ ZKLFK ZRXOG DmHFW PDUNHW

OLTXLGLW\� $OVR� PDUNHW OLTXLGLW\ PD\ YDU\ VXEVWDQWLDOO\ DFURVV WUDGLQJ GD\V IRU D YD�

ULHW\ RI UHDVRQV �H�J� HSLVRGLF VKXWGRZQV RI RQOLQH EURNHUDJH V\VWHPV OLNH 6FKZDE RU

(�7UDGH�� 6XFK VKRFNV DUH SUREDEO\ PRUH GLUHFWO\ REVHUYDEOH WR PDUNHW PDUNHUV ZKR

DUH FRQVWDQWO\ REVHUYLQJ RUGHU oRZ WKDQ ODUJH WUDGHUV ZKR SDUWLFLSDWH LQ WKH PDUNHW

RQ D OHVV IUHTXHQW EDVLV�

0RWLYDWHG E\ WKHVH REVHUYDWLRQV� ZH GHYHORS D PXOWL�SHULRG� HTXLOLEULXP PRGHO RI

VWUDWHJLF WUDGLQJ LQ ZKLFK WKHUH DUH VKRFNV WR WKH VXSSO\ RI OLTXLGLW\ WKDW DUH REVHUYHG

�1XPHURXV VWXGLHV KDYH GRFXPHQWHG SRUWIROLR PDQDJHUV
 LQDELOLW\ WR RXWSHUIRUP YDULRXV SDVVLYH
EHQFKPDUNV� GHVSLWH FRQVLGHUDEOH HmRUW WR DQDO\]H DQG VHOHFW VWRFNV �VHH� H�J�� -HQVHQ ������� )DPD
������ DQG &DUKDUW ��������
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E\ PDUNHW PDNHUV EXW XQREVHUYDEOH WR LQIRUPHG WUDGHUV� $V VXFK� WKH LQIRUPHG WUDGHUV

IDFH XQFHUWDLQW\ UHJDUGLQJ WKH SULFH LPSDFW RI WKHLU WUDGHV VLQFH WKH\ KDYH LQFRPSOHWH

LQIRUPDWLRQ DERXW WKH WUXH VWDWH RI OLTXLGLW\� +RZHYHU� WKH\ FDQ H[WUDFW YDOXDEOH

LQIRUPDWLRQ DERXW WKH WUXH VWDWH RI OLTXLGLW\ E\ OHDUQLQJ IURP SDVW PDUNHW SULFHV�

7KLV OHDUQLQJ DERXW OLTXLGLW\ RQ WKH SDUW RI LQIRUPHG WUDGHUV FRPHV FORVHU WR EHKDYLRU

REVHUYHG LQ WKH UHDO ZRUOG RQ WKH SDUW RI LQVWLWXWLRQDO WUDGHUV� ,Q FRQWUDVW� LQIRUPHG

WUDGHUV LQ WKH EDVLF .\OH IUDPHZRUN KDYH QR QHHG WR OHDUQ IURP SDVW SULFHV VLQFH

WKH\ KDYH VXSHULRU LQIRUPDWLRQ WR PDUNHW PDNHUV� 0RUH LPSRUWDQWO\� VLQFH LQIRUPHG

WUDGHUV
 EHOLHIV DERXW WKH WUXH VWDWH RI OLTXLGLW\ FKDQJH RYHU WLPH GHSHQGLQJ RQ WKH

SDWK RI SULFHV� SDVW SULFHV WKHQ KHOS WR SUHGLFW KRZ DJJUHVVLYHO\ LQIRUPHG WUDGHUV WUDGH

DQG� LQ WXUQ� WUDGLQJ YROXPH DQG WKH LQIRUPDWLRQDO HpFLHQF\ RI SULFHV�

0RUH VSHFLnFDOO\� RXU PRGHO LV VLPLODU WR D YHUVLRQ RI WKH .\OH PRGHO� LQ ZKLFK

ULVN�QHXWUDO LQIRUPHG WUDGHUV VWUDWHJLFDOO\ WUDGH DJDLQVW ULVN�QHXWUDO DQG FRPSHWLWLYH

PDUNHW PDNHUV WR H[SORLW WKHLU VKRUW�OLYHG SULYDWH LQIRUPDWLRQ �VHH� H�J�� .\OH ������

DQG $GPDWL DQG 3oHLGHUHU �������� 1RLVH WUDGHV DUH JHQHUDWHG IURP HLWKHU D GLVWUL�

EXWLRQ ZLWK KLJK YDULDQFH RU D GLVWULEXWLRQ ZLWK ORZ YDULDQFH� 7KH WUXH GLVWULEXWLRQ

IURP ZKLFK QRLVH WUDGHV DUH GUDZQ LV NQRZQ WR PDUNHW PDNHUV EXW LPSHUIHFWO\ REVHUYHG

E\ LQIRUPHG WUDGHUV�� ,Q JHQHUDO� LQIRUPHG WUDGHUV FDQ OHDUQ DERXW WKH WUXH VWDWH RI

OLTXLGLW\ IURP SDVW SULFHV VLQFH WKH SULFH GLVWULEXWLRQV XQGHU KLJK YHUVXV ORZ YDULDQFH

RI OLTXLGLW\ WUDGHV KDYH GLmHUHQW H[SHFWHG UHWXUQV DQG YRODWLOLW\ FRQGLWLRQDO RQ WKH

LQIRUPHG WUDGHUV
 LQIRUPDWLRQ VHW�

%HORZ� ZH IXOO\ FKDUDFWHUL]H WKH G\QDPLFV RI WKH LQIRUPHG WUDGHUV
 EHOLHIV DERXW

WKH VWDWH RI OLTXLGLW\� 2QH UHVXOW WKDW HPHUJHV LV WKH GHSHQGHQFH RI WKH UHYLVLRQ RI

WKHVH EHOLHIV RQ SDVW SULFHV� ,QWXLWLYHO\� DYHUDJLQJ RYHU UHDOL]DWLRQV RI SULYDWH VLJQDOV�

WKH VHQVLWLYLW\ RI SULFH WR RUGHU oRZ ZLOO GHSHQG RQ WKH WUXH OLTXLGLW\ VWDWH_LW ZLOO EH

KLJKHU ZKHQ WKH YDULDQFH RI QRLVH WUDGHV LV VPDOO �L�H�� ZKHQ WKH PDUNHW LV OHVV OLTXLG��

7KH SULFH LQ DQ\ WUDGLQJ URXQG LV VLPSO\ WKH IRUHFDVW RI WHUPLQDO DVVHW YDOXH EDVHG

RQ SUHYLRXVO\ UHOHDVHG SXEOLF QHZV SOXV D FRPSRQHQW UHODWHG WR WKH RUGHU oRZ LQ WKDW

�7KLV DVVXPSWLRQ LV D VLPSOH ZD\ RI FDSWXULQJ ODUJH WUDGHUV
 LQFRPSOHWH LQIRUPDWLRQ DERXW DVSHFWV
RI WKH RUGHU oRZ EHWWHU NQRZQ WR PDUNHW PDNHUV� 6HH 6HFWLRQ ��� EHORZ IRU D PRUH WKRURXJK GLVFXVVLRQ�
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URXQG� $OO HOVH HTXDO� LQIRUPHG WUDGHUV �RQ DYHUDJH� WHQG WR UHYLVH WKHLU EHOLHIV LQ IDYRU

RI WKH ORZ OLTXLGLW\ VWDWH ZKHQ SDVW SULFHV GHYLDWH VLJQLnFDQWO\ IURP WKH IRUHFDVWHG

WHUPLQDO DVVHW YDOXH EDVHG RQ SXEOLF QHZV�

,Q WXUQ� WKH GHSHQGHQFH RI UHYLVLRQV LQ EHOLHIV RQ SDVW SULFHV LPSOLHV WKDW VWUDWHJLF

WUDGLQJ� LQIRUPDWLRQDO HpFLHQF\ DQG WUDGLQJ YROXPH ZLOO DOVR EH SDWK GHSHQGHQW� :KHQ

LQIRUPHG WUDGHUV DUH XQFHUWDLQ DERXW WKH OLTXLGLW\ LQ WKH PDUNHW� WKH\ WUDGH DV LI WKH

SULFH LPSDFW ZHUH DQ DYHUDJH RI WKRVH LQ WKH KLJK DQG ORZ YDULDQFH VWDWHV� ZHLJKWHG E\

WKHLU EHOLHIV DERXW WKH OLNHOLKRRG RI HDFK VWDWH RFFXUULQJ� 7KH PRUH FRQnGHQW WKH\ DUH

WKDW WKH WUXH VWDWH LV ORZ� WKH ORZHU WKH OLTXLGLW\ WKH\ H[SHFW DQG WKH OHVV DJJUHVVLYHO\

WKH\ WUDGH RQ WKHLU SULYDWH LQIRUPDWLRQ� ,I UHFHQW SULFH GHYLDWLRQV IURP IXQGDPHQWDOV

KDYH EHHQ ODUJH� WKHQ LQIRUPHG WUDGHUV WHQG WR UHYLVH WKHLU EHOLHIV LQ IDYRU RI D ORZ

OLTXLGLW\ PDUNHW DQG HQG XS WUDGLQJ OHVV DJJUHVVLYHO\ RQ WKHLU SULYDWH LQIRUPDWLRQ� ,Q

WXUQ� H[WUHPH GHYLDWLRQV RI SULFH IURP IXQGDPHQWDOV LQ RQH SHULRG WHQG WR EH IROORZHG

E\ ORZHU LQIRUPDWLRQDO HpFLHQF\ DQG ORZHU WUDGLQJ YROXPH LQ WKH VXEVHTXHQW SHULRG�

%H\RQG WKH GHSHQGHQFH RI VWUDWHJLF WUDGLQJ RQ WKH SDWK RI SDVW SULFHV� ZH DOVR nQG

WKDW OLTXLGLW\ XQFHUWDLQW\ KDV LQWHUHVWLQJ HmHFWV RQ WKH WLPH SDWK RI VWUDWHJLF WUDGLQJ��

:H LGHQWLI\ VHYHUDO HmHFWV� 2QH HmHFW LV IRU LQIRUPHG WUDGHUV WR WUDGH JLQJHUO\ HDUO\

RQ DQG WR WUDGH PRUH DJJUHVVLYHO\ RYHU WLPH DV WKHLU XQFHUWDLQW\ DERXW WKH YDULDQFH RI

OLTXLGLW\ WUDGHV LV UHVROYHG JUDGXDOO\� $QRWKHU HmHFW LV WKDW WKH ORZ YDULDQFH VWDWH PD\

EH VR EDG �L�H� VR LOOLTXLG� LQ FRPSDULVRQ WR WKH KLJK YDULDQFH VWDWH WKDW RQ DYHUDJH

LQIRUPHG WUDGHUV HQG XS WUDGLQJ OHVV DJJUHVVLYHO\ RYHU WLPH� :H FKDUDFWHUL]H KRZ WKHVH

HmHFWV LQWHUDFW WR GHWHUPLQH WKH WLPH SDWK RI VWUDWHJLF WUDGLQJ� 2I FRXUVH� OLTXLGLW\

XQFHUWDLQW\ LV PRVW OLNHO\ WR KDYH SHUVLVWHQW HmHFWV RQ WKH WLPH SDWK ZKHQ OHDUQLQJ

LV VORZ� :H VKRZ WKDW WKLV LV WKH FDVH ZKHQ WKH GLmHUHQFH EHWZHHQ WKH KLJK DQG WKH

ORZ YDULDQFH RI QRLVH WUDGHV LV VXpFLHQWO\ VPDOO DQG WKH QXPEHU RI LQIRUPHG WUDGHUV

VXpFLHQWO\ ODUJH�

2XU PRGHO LV UHODWHG WR D ODUJH OLWHUDWXUH RQ VWUDWHJLF WUDGLQJ IROORZLQJ .\OH �������

:H FDUHIXOO\ FRPSDUH RXU PRGHO WR WKRVH LQ WKLV OLWHUDWXUH DQG RWKHU UHODWHG PRGHOV

�%\ WKH WLPH SDWK RI VWUDWHJLF WUDGLQJ� ZH PHDQ WKH IROORZLQJ� KRZ GRHV WKH DJJUHVVLYHQHVV RI
WUDGHV RQ SULYDWH LQIRUPDWLRQ YDU\ XQFRQGLWLRQDOO\ RYHU WLPH"

�



LQ 6HFWLRQ �� 7KH ELJ GLmHUHQFH EHWZHHQ RXU PRGHO DQG PRVW LQ WKLV OLWHUDWXUH LV WKDW

ZH FRQVLGHU WKH FRQVHTXHQFHV RI OLTXLGLW\ XQFHUWDLQW\ IRU G\QDPLF SDWWHUQV LQ VWUDWHJLF

WUDGLQJ� :H HPSKDVL]H WKH HmHFWV RI OHDUQLQJ IURP SDVW SULFHV �LQ SDUWLFXODU� DERXW

QRQ�IXQGDPHQWDO LQIRUPDWLRQ�� ZKLFK DUH DEVHQW IURP WKHVH PRGHOV� $V VXFK� PRVW RI

RXU UHVXOWV DUH YHU\ GLmHUHQW IURP WKRVH GHULYHG LQ WKH OLWHUDWXUH��

,Q WKH IROORZLQJ VHFWLRQ� ZH GHYHORS D VLPSOH G\QDPLF PRGHO WR FDSWXUH WKHVH LGHDV�

(TXLOLEULXP WUDGLQJ DQG SULFLQJ VWUDWHJLHV DUH GHULYHG LQ 6HFWLRQ �� 7KH HPSKDVLV RI

6HFWLRQ � LV RQ XQGHUVWDQGLQJ KRZ WUDGHUV OHDUQ IURP SULFHV DERXW PDUNHW OLTXLGLW\�

,Q 6HFWLRQ �� ZH GLVFXVV WKH WLPH YDULDWLRQ LQ VWUDWHJLF WUDGLQJ LQGXFHG E\ OHDUQLQJ

DERXW OLTXLGLW\� ,Q 6HFWLRQ �� ZH GUDZ RXW WKH HPSLULFDO LPSOLFDWLRQV RI RXU PRGHO IRU

VWUDWHJLF WUDGLQJ� :H FRQWUDVW RXU ZRUN ZLWK UHODWHG PRGHOV LQ 6HFWLRQ �� 6HFWLRQ �

FRQFOXGHV� $OO SURRIV DUH LQ WKH $SSHQGL[�

� 7KH 0RGHO

,Q WKLV VHFWLRQ� ZH DQDO\VH D VLPSOH PRGHO RI VWUDWHJLF WUDGLQJ� :H FRQVLGHU D VHWXS

VLPLODU WR WKDW RI .\OH ������� 2QH ULVN\ VHFXULW\ LV WUDGHG E\ WKUHH W\SHV RI WUDGHUV�

1 LQIRUPHG� ULVN�QHXWUDO WUDGHUV ZKR SRVVHVV LGHQWLFDO SULYDWH LQIRUPDWLRQ DERXW WKH

OLTXLGDWLRQ YDOXH RI WKH ULVN\ VHFXULW\� OLTXLGLW\ �?QRLVH�� WUDGHUV ZKR WUDGH IRU LGLRV\Q�

FUDWLF RU OLTXLGLW\ UHDVRQV� DQG FRPSHWLWLYH� ULVN�QHXWUDO PDUNHW PDNHUV�

��� 7LPLQJ DQG ,QIRUPDWLRQ 6WUXFWXUH

7KH VLQJOH DVVHW LV WUDGHG RYHU D VSDQ RI WLPH HTXDO WR 7 WUDGLQJ URXQGV� ,W LV DVVXPHG

WKDW WKH H[ SRVW OLTXLGDWLRQ YDOXH RI WKH DVVHW DW WKH HQG RI URXQG 7 LV H[RJHQRXVO\

JLYHQ E\

Y  
7;
W �

YW ���

�2QH SDSHU IURP WKLV OLWHUDWXUH ZKLFK VKDUHV RXU JRDOV LV /LQGVH\ ������� +H GHYHORSV D G\QDPLF
PRGHO ZLWK ORQJ�OLYHG SULYDWH LQIRUPDWLRQ LQ ZKLFK WKH ORZ YDULDQFH VWDWH FDQ RQO\ EH WKH H[WUHPH FDVH
RI ]HUR YDULDQFH �L�H�� QR QRLVH WUDGHV ZKDWVRHYHU�� :H ZLOO FDUHIXOO\ FRQWUDVW RXU PRGHO WR /LQGVH\
V
LQ 6HFWLRQ �� ,W WXUQV RXW WKDW LQ KLV PRGHO WKHUH LV OLWWOH OHDUQLQJ LQ WKH VHQVH WKDW ZH GHVFULEH� $V
VXFK� WKH UHVXOWV WKDW ZH GHULYH DUH YHU\ GLmHUHQW IURP KLV�

�



ZKHUH YW IRU W  �� � � � � 7 DUH LQGHSHQGHQWO\ GLVWULEXWHG QRUPDO UDQGRP YDULDEOHV HDFK

KDYLQJ D PHDQ ]HUR DQG YDULDQFH }�Y � $Q\ WUDGHU KROGLQJ D VKDUH RI WKH DVVHW DW WKH

HQG RI URXQG 7 UHFHLYHV D OLTXLGDWLQJ GLYLGHQG RI Y GROODUV� $W WKH EHJLQQLQJ RI URXQG

W� YW LV REVHUYHG E\ WKH LQIRUPHG WUDGHUV� $W WKH HQG RI URXQG W� YW EHFRPHV SXEOLF

LQIRUPDWLRQ WR DOO PDUNHW SDUWLFLSDQWV� ,Q RWKHU ZRUGV� WKH LQIRUPHG WUDGHUV KDYH D

VKRUW�OLYHG LQIRUPDWLRQDO DGYDQWDJH LQ HDFK URXQG� 2QH FDQ WKLQN RI YW DV SXEOLF QHZV�

ZKLFK WKH LQIRUPHG WUDGHUV JHW WR SHHN DW WKH SHULRG EHIRUH LW LV UHOHDVHG� %\ WKH HQG

RI URXQG 7 � WKH YDOXH RI WKH DVVHW ZLOO EH NQRZQ E\ DOO�

7KH TXDQWLW\ WUDGHG E\ QRLVH WUDGHUV LQ URXQG W� GHQRWHG E\ XW� LV GUDZQ IURP D

QRUPDO GLVWULEXWLRQ ZLWK PHDQ ]HUR DQG D YDULDQFH }�X WKDW QDWXUH GHWHUPLQHV SULRU WR

DQ\ WUDGLQJ� 7KLV YDULDQFH FDQ DVVXPH WZR YDOXHV� }�� RU }
�
�� ZLWK }�� ! }�� ! �� 7KH

YDULDEOHV Y�� � � � � Y7 DUH LQGHSHQGHQW RI WKH QRLVH WUDGHV DQG� FRQGLWLRQDO RQ }�X� WKH

YDULDEOHV X�� � � � � X7 DUH LQGHSHQGHQW DV ZHOO�

,Q HDFK URXQG� WUDGLQJ WDNHV SODFH LQ WZR VWHSV DV IROORZV� ,Q VWHS RQH� WKH H[RJHQRXV

YDOXHV RI YW DQG XW DUH UHDOL]HG DQG WKH 1 LQIRUPHG WUDGHUV FKRRVH WKH TXDQWLWLHV WKH\

ZDQW WR WUDGH� [Q�W �Q  �� � � � � 1�� %HIRUH GRLQJ VR� WKH\ REVHUYH YW� %XW WKH LQIRUPHG

WUDGHUV GR QRW NQRZ XW ZKHQ SODFLQJ DQ RUGHU� QRU GR WKH\ NQRZ IURP ZKLFK RI WKH

WZR SRVVLEOH GLVWULEXWLRQV LW ZDV GUDZQ� ,Q VWHS WZR� WKH PDUNHW PDNHUV GHWHUPLQH WKH

SULFH SW DW ZKLFK WKH\ WUDGH WKH TXDQWLW\ QHFHVVDU\ WR FOHDU WKH PDUNHW� :KHQ GRLQJ VR�

WKH\ REVHUYH WKH WRWDO RUGHU oRZ \W  
31

Q � [Q�W � XW EXW QRW WKH [Q�W RU XW VHSDUDWHO\�

+RZHYHU� XQOLNH WKH LQIRUPHG WUDGHUV� WKH\ GR NQRZ IURP ZKLFK GLVWULEXWLRQ XW ZDV

GUDZQ� 7KDW LV� WKH\ NQRZ WKH UHDOL]DWLRQ RI }�X�

��� 3ULFLQJ

&RPSHWLWLYH� ULVN QHXWUDO PDUNHW PDNHUV GHWHUPLQH WKH SULFH LQ SHULRG W EDVHG RQ

WKH KLVWRU\ RI SXEOLF LQIRUPDWLRQ� Y�� � � � � YWb�� DQG RQ SDVW DQG FXUUHQW RUGHU oRZV�

\�� � � � � \W� /HW 9W  �Y�� Y�� � � � � YW� DQG <W  �\�� \�� � � � � \W�� 7KH ]HUR H[SHFWHG SURnW

FRQGLWLRQ LPSOLHV WKDW SW� WKH SULFH VHW LQ SHULRG W E\ WKH PDUNHW PDNHUV� VDWLVnHV

SW  (
K
Y M }�X� 9Wb�� <W

L
� ���

�



)RU IXWXUH FRQYHQLHQFH� OHW 3W  �S�� � � � � SW� EH WKH KLVWRU\ RI SULFHV�

��� ,QIRUPHG 7UDGLQJ DQG /HDUQLQJ

1RZ FRQVLGHU DQ LQIRUPHG WUDGHU
V GHFLVLRQ� :H DVVXPH WKDW HDFK LQIRUPHG WUDGHU� LQ

HDFK SHULRG W� FKRRVHV D WUDGH [Q�W WR PD[LPL]H WKH H[SHFWHG WLPH W SURnWV� ZKLFK DUH

JLYHQ E\

( >[Q�W �Y b SW� M 9W� 3Wb�@ � ���

%HFDXVH RI WKH QDWXUH RI WKH VKRUW�OLYHG SULYDWH LQIRUPDWLRQ� LVVXHV UHODWHG WR WKH WLPLQJ

RI LQIRUPHG WUDGLQJ� ZKLFK DUH LPSRUWDQW LQ .\OH ������� GR QRW DULVH KHUH�� ,Q RXU

PRGHO� SHULRGV DUH RQO\ OLQNHG WKURXJK WKH LQIRUPHG WUDGHUV
 XSGDWLQJ RI EHOLHIV DERXW

WKH FXUUHQW YDULDQFH RI QRLVH WUDGHV�

,Q WKH HTXLOLEULXP WKDW ZH FRQVLGHU EHORZ� WKH UHYHODWLRQ RI YW PDNHV WKH WUDGHV

[Q�W� DQG KHQFH WRWDO LQIRUPHG RUGHU oRZ� SXEOLFO\ NQRZQ DW WKH HQG RI URXQG W� (DFK

LQIRUPHG WUDGHU WKHQ XVHV WKLV LQIRUPDWLRQ WR XSGDWH KLV EHOLHI DERXW WKH YDULDQFH RI

QRLVH WUDGHV DFFRUGLQJ WR %D\HV
 /DZ� 6XSSRVH WKDW LQIRUPHG WUDGHUV EHJLQ WUDGLQJ

URXQG W ZLWK WKH FRPPRQ EHOLHI DVVLJQLQJ SUREDELOLW\ {W WR WKH HYHQW WKDW }
�
X  }�� � $W

WKH HQG RI URXQG W� WKH\ XSGDWH WKLV EHOLHI RQ WKH EDVLV RI WKH SULFH SW JLYHQ WKH RUGHUV

[Q�W WKDW WKH\ SODFHG� 7KLV XSGDWHG EHOLHI {W�� LV WKHQ WDNHQ LQWR WUDGLQJ URXQG W � ��

DQG WKH SURFHVV UHSHDWV LWVHOI� $W WKH HQG RI HDFK URXQG� WKH PDUNHW PDNHUV NQRZ

HYHU\WKLQJ WKDW WKH LQIRUPHG WUDGHUV NQRZ� VR WKH\ FDQ LQIHU WKH LQIRUPHG WUDGHUV


XSGDWHG EHOLHI�

��� &RPPHQWV RQ WKH 0RGHO

$Q LPSRUWDQW DVVXPSWLRQ RI RXU PRGHO LV WKDW PDUNHW PDNHUV KDYH PRUH LQIRUPDWLRQ

UHJDUGLQJ WKH YDULDQFH RI OLTXLGLW\ WUDGHV WKDQ LQIRUPHG WUDGHUV� 7KLV DVVXPSWLRQ LV

D VLPSOH ZD\ WR PRGHO WKH QDWXUDO DV\PPHWU\ LQ LQIRUPDWLRQ EHWZHHQ PDUNHW PDNHUV

DQG WUDGHUV UHJDUGLQJ FHUWDLQ FKDUDFWHULVWLFV RI WKH RUGHU oRZ� )RU LQVWDQFH� OLTXLG�

LW\ WUDGHV PD\ LQFOXGH LQWHUGHDOHU WUDGLQJ PRWLYDWHG E\ ULVN VKDULQJ �VHH� H�J�� 5HLVV

�0RUHRYHU� E\ DVVXPSWLRQ� ZH DUH VKXWWLQJ GRZQ DFWLYH OHDUQLQJ �RSWLPDO H[SHULPHQWDWLRQ� E\
LQIRUPHG WUDGHUV� ,Q RWKHU ZRUGV� WKH\ RSWLPL]H SURnWV ZLWKRXW WDNLQJ LQWR DFFRXQW WKDW WKHLU DFWLRQV
FRXOG DmHFW WKH LQIRUPDWLYHQHVV RI SULFHV� :H ZLOO UHYLVLW WKLV SRLQW LQ 6HFWLRQ ����

�



DQG :HUQHU �������� 2QH FDQ DOVR WKLQN RI WKH SULYDWH LQIRUPDWLRQ DERXW YDULDQFHV

DV LQIRUPDWLRQ DERXW GLVFUHWLRQDU\ OLTXLGLW\ WUDGLQJ �VHH� H�J�� $GPDWL DQG 3oHLGHUHU

�������� ,W LV UHDVRQDEOH WR DVVXPH WKDW PDUNHW PDNHUV KDYH EHWWHU LQIRUPDWLRQ DERXW

WKH GLVWULEXWLRQ RI VXFK WUDGHV��

$ SRWHQWLDOO\ PRUH SUREOHPDWLF DVVXPSWLRQ LV WKH RQH WR VKXW GRZQ RSWLPDO H[�

SHULPHQWDWLRQ E\ WKH LQIRUPHG WUDGHUV� *LYHQ WKH ?P\RSLF� REMHFWLYH IXQFWLRQ ����

WKH LQIRUPHG WUDGHUV GR QRW WDNH LQWR DFFRXQW WKH IDFW WKDW WKHLU WUDGHV ZLOO JHQHUDWH

LQIRUPDWLRQ IRU WKHP� 7KDW LV� ZH SUHFOXGH WKH SRVVLELOLW\ RI WKH LQIRUPHG WUDGHUV HQ�

JDJLQJ LQ DFWLYH OHDUQLQJ RU RSWLPDO H[SHULPHQWDWLRQ�� :KLOH LW ZRXOG EH LQWHUHVWLQJ WR

FRQVLGHU WKLV HmHFW� ZH FDQ MXVWLI\ RXU DVVXPSWLRQ RQ DW OHDVW WZR JURXQGV� (YHQ LI ZH

JDYH RXU WUDGHUV D IRUZDUG�ORRNLQJ REMHFWLYH IXQFWLRQ� WKH UHVXOWLQJ HTXLOLEULXP ZRXOG

EH TXDOLWDWLYHO\ VLPLODU WR WKH RQH ZH KDYH FRQVWUXFWHG� 7KLV LV EHFDXVH HYHU\ WUDGH

KDV WKH SRWHQWLDO WR UHYHDO VRPH LQIRUPDWLRQ� VR WKH WUDGHUV KDYH QR LQFHQWLYH WR HQJDJH

LQ ODUJH GHYLDWLRQV IURP WKHLU P\RSLF EHVW UHVSRQVH��� $GGLWLRQDOO\� WKH GHYLDWLRQV RI

WUDGHUV
 SROLFLHV XQGHU RSWLPDO H[SHULPHQWDWLRQ IURP WKHLU P\RSLF RQHV DUH OHVV SURPL�

QHQW LI WKHUH DUH PRUH WUDGHUV DV WKHUH LV DQ LQFHQWLYH WR IUHH�ULGH RQ WKH LQIRUPDWLRQ

JHQHUDWHG E\ RWKHUV��� $V VXFK� RXU UHVXOWV DUH OLNHO\ WR UHPDLQ TXDOLWDWLYHO\ VLPLODU�

2WKHU SRVVLEOH H[WHQVLRQV RI RXU PRGHO ZRXOG EH WR FRQVLGHU ORQJ�OLYHG SULYDWH

LQIRUPDWLRQ DQG GLYHUVH LQIRUPDWLRQ� :KLOH WKHUH LV OLWWOH GRXEW WKDW FRQVLGHULQJ WKHVH

ULFKHU LQIRUPDWLRQ VWUXFWXUHV ZRXOG HQKDQFH RXU PRGHO DQG SRWHQWLDOO\ DOORZ XV WR

DGGUHVV PRUH LVVXHV� RXU EDVLF UHVXOWV DUH OLNHO\ QRW WR EH DmHFWHG� ,Q IDFW� WKH OHDUQLQJ

SUREOHP RI LQIRUPHG WUDGHUV LV XQDmHFWHG E\ ZKHWKHU WKHLU SULYDWH LQIRUPDWLRQ LV ORQJ�

OLYHG� ZKLOH WKH SRVVLELOLW\ RI GLYHUVH LQIRUPDWLRQ FRPSOLFDWHV WKH OHDUQLQJ SUREOHP

�/LNH PDQ\ RWKHU UDWLRQDO H[SHFWDWLRQV PRGHOV� ZH DVVXPH WKDW FRPSHWLWLYH PDUNHW PDNHUV GR QRW
VHOO RU FRPSHWH RQ WKHLU SULYDWH LQIRUPDWLRQ� 2QH FDQ WKLQN RI PDQ\ GLmHUHQW UDWLRQDOHV EHKLQG WKLV�
VHH WKH PDQ\ UHODWHG PRGHOV RI WUDGLQJ RQ SULYDWH LQIRUPDWLRQ IROORZLQJ *URVVPDQ �������

�6HH /HDFK DQG 0DGKDYDQ ������ IRU D VWXG\ RI RSWLPDO H[SHULPHQWDWLRQ LQ D nQDQFLDO PDUNHWV
FRQWH[W� 7KHVH DXWKRUV FRQVLGHU RSWLPDO H[SHULPHQWDWLRQ E\ D PRQRSROLVWLF PDUNHW PDNHU�

��,Q WKH WHUPLQRORJ\ RI WKH HFRQRPLFV OLWHUDWXUH RQ RSWLPDO H[SHULPHQWDWLRQ� WKLV PHDQV WKDW WKHUH
DUH QR ?FRQIRXQGLQJ� �L�H� FRPSOHWHO\ XQLQIRUPDWLYH� DFWLRQV LQ RXU PRGHO� FI� (DVOH\ DQG .LHIHU
������� )RU H[DPSOHV RI VLQJOH�DJHQW GHFLVLRQ SUREOHPV ZKHUH WKHUH DUH VXFK DFWLRQV DQG ZKHUH WKH
UHVXOWLQJ RSWLPDO VWUDWHJ\ LV TXDOLWDWLYHO\ YHU\ GLmHUHQW IURP WKH P\RSLF RQH� VHH .LHIHU ������ DQG
.HOOHU DQG 5DG\ �������

��6HH %ROWRQ DQG +DUULV ������ IRU DQ DQDO\VLV RI WKLV HmHFW LQ D PRGHO RI VWUDWHJLF H[SHULPHQWDWLRQ�

�



ZLWKRXW DOWHULQJ LWV PDLQ SURSHUWLHV� 1HLWKHU RI WKHVH ULFKHU LQIRUPDWLRQ VWUXFWXUHV

ZRXOG WKHUHIRUH FKDQJH WKH IDFW WKDW LQIRUPHG WUDGHUV FDQ OHDUQ IURP SDVW SULFHV DERXW

QRQ�IXQGDPHQWDO LQIRUPDWLRQ �L�H� WKH YDULDQFH RI OLTXLGLW\ WUDGHV�� 6R IXWXUH VWUDWHJLF

WUDGLQJ DQG LQIRUPDWLRQDO HpFLHQF\ ZRXOG DJDLQ EH SDWK GHSHQGHQW RQ SDVW SULFHV� DV

LQ WKH VLPSOH PRGHO ZH SUHVHQW KHUH�

� (TXLOLEULXP

��� 3ULFHV DQG 7UDGLQJ 6WUDWHJLHV

:H FKDUDFWHUL]H WKH XQLTXH OLQHDU HTXLOLEULXP RI WKH WUDGLQJ JDPH� ,Q D OLQHDU HTXLOLE�

ULXP� WKH LQIRUPHG WUDGHUV SODFH RUGHUV [Q�W  nQ�WYW DQG WKH PDUNHW PDNHUV HPSOR\ D

SULFLQJ UXOH RI WKH IRUP

SW  

��
�
3Wb�

M � YM � w��W \W LI }�X  }���3Wb�
M � YM � w��W \W LI }�X  }�

�
�

���

2XU QRWDWLRQ FRQIRUPV ZLWK WKDW LQ .\OH ������� +HUH� wN�W �N  �� �� PHDVXUHV WKH

UHVSRQVLYHQHVV RI SULFH WR RUGHU oRZ ZKHQ WKH QRLVH WUDGHV DUH GUDZQ IURP WKH GLVWUL�

EXWLRQ ZLWK YDULDQFH }�N � $V QHZV YW DERXW WKH WHUPLQDO YDOXH RI WKH DVVHW JHWV UHYHDOHG

RYHU WLPH� WKH H[SHFWHG OLTXLGDWLRQ YDOXH RI WKH DVVHW FKDQJHV� 0DUNHW PDNHUV DGMXVW

WKH SULFH LQ UHVSRQVH WR FXUUHQW RUGHU oRZ� ZKLFK FRQYH\V VRPH RI WKH LQIRUPHG WUDGHUV


VKRUW�OLYHG SULYDWH LQIRUPDWLRQ�

*LYHQ WKH SULFLQJ UXOH ���� WKH LQIRUPHG WUDGHUV
 XQFHUWDLQW\ DERXW WKH YDULDQFH

RI QRLVH WUDGHV WUDQVODWHV GLUHFWO\ LQWR SULFH LPSDFW XQFHUWDLQW\� 7KH DYHUDJH wW  

{Ww��W � ��b {W�w��W PHDVXUHV WKH LQIRUPHG WUDGHUV
 H[SHFWHG SULFH LPSDFW� $V LQ .\OH

������� WKH LQYHUVH � wW FDSWXUHV WKH PDUNHW GHSWK GLPHQVLRQ RI PDUNHW OLTXLGLW\� WKLV

LV WKH RUGHU VL]H WKDW� IURP WKH SHUVSHFWLYH RI DQ LQIRUPHG WUDGHU� ZLOO RQ DYHUDJH PRYH

WKH SULFH E\ RQH XQLW� 2I FRXUVH� DFWXDO PDUNHW GHSWK GHSHQGV RQ WKH WUXH YDULDQFH RI

QRLVH WUDGH DQG LV PHDVXUHG E\ � wN�W ZLWK N  � RU ��

7KH IROORZLQJ UHVXOW GHVFULEHV HTXLOLEULXP VWUDWHJLHV DV D IXQFWLRQ RI FXUUHQW EHOLHIV�

7R VWDWH LW� ZH GHnQH

x}�W  {W}
�
� � ��b {W�}

�
�� ���
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7KLV LV WKH YDULDQFH RI XQLQIRUPHG RUGHU oRZ WKDW LQIRUPHG WUDGHUV H[SHFW LQ WUDGLQJ

URXQG W JLYHQ WKDW WKHLU EHOLHI DW WKH EHJLQQLQJ RI WKH WUDGLQJ URXQG LV {W�

/HPPD ��� 7KH G\QDPLF WUDGLQJ JDPH KDV D XQLTXH OLQHDU HTXLOLEULXP� ,Q WKLV HTXL�

OLEULXP� DOO LQIRUPHG WUDGHUV VXEPLW LGHQWLFDO PDUNHW RUGHUV� [W  nWYW� H[SHFWLQJ WR

DFKLHYH WUDGLQJ SURnWV RI nWY
�
W  �1 � �� SHU WUDGHU� 0DUNHW PDNHUV XVH D SULFLQJ VWUDW�

HJ\ DV LQ ��� ZLWK WKH LQIRUPHG WUDGHUV
 H[SHFWHG SULFH LPSDFW JLYHQ E\

wW  {Ww��W � ��b {W�w��W  
�

�1 � ��nW
� ���

7KH HTXLOLEULXP nW� w��W DQG w��W DUH
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ZKHUH oW  o�{W� LV WKH XQLTXH SRVLWLYH URRW RI WKH TXDGUDWLF HTXDWLRQ

1o� �
K
}�� � }�� b �1 � �� x}�W

L
o b }��}

�

�  �� ���

7KH HTXLOLEULXP ODZ RI PRWLRQ IRU EHOLHIV LV JLYHQ E\
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��� 6LPSOH 3URSHUWLHV RI WKH (TXLOLEULXP

)LUVW� ZH SRLQW RXW VRPH SURSHUWLHV RI WKH HTXLOLEULXP SULFH IXQFWLRQ� 6LQFH WKH PDUNHW

PDNHUV DOZD\V NQRZ WKH WUXH GLVWULEXWLRQ IURP ZKLFK WKH OLTXLGLW\ WUDGHV DUH GUDZQ�

��



WKH SULFH VHW E\ WKH PDUNHW PDNHUV LV PRUH VHQVLWLYH WR RUGHU oRZ �DQG WKH PDUNHW LV OHVV

GHHS� ZKHQ WKH YDULDQFH RI QRLVH WUDGHV LV ORZ� w��W ! w��W� )XUWKHUPRUH� FRPSHWLWLRQ

EHWZHHQ WKH ULVN�QHXWUDO PDUNHW PDNHUV HQVXUHV WKDW� FRQGLWLRQDO RQ WKH WUXH YDULDQFH

RI QRLVH WUDGHV� SULFH LV DQ XQELDVHG HVWLPDWRU� 6R E\ WDNLQJ WKH H[SHFWDWLRQ RYHU WKDW

YDULDQFH� ZH VHH WKDW SULFH LV DOVR DQ XQELDVHG IRUHFDVW XQFRQGLWLRQDOO\� 7KHVH UHVXOWV

DUH VWDWHG IRUPDOO\ LQ WKH IROORZLQJ SURSRVLWLRQ�

3URSRVLWLRQ ��� ,Q WKH HTXLOLEULXP ZLWK SULFH LPSDFW XQFHUWDLQW\� WKH SULFH LV PRUH

VHQVLWLYH WR RUGHU oRZ ZKHQ WKH YDULDQFH RI QRLVH WUDGHV LV ORZ� +RZHYHU� SULFH LV

DOZD\V DQ XQELDVHG IRUHFDVW RI WKH OLTXLGDWLRQ YDOXH�

SW  ( >Y M 9Wb�� SW@ � ����

:H QH[W SRLQW RXW D IHZ EDVLF SURSHUWLHV RI WKH LQIRUPHG WUDGHUV
 HTXLOLEULXP

VWUDWHJLHV� 7R GHYHORS VRPH LQWXLWLRQ� FRQVLGHU nUVW WKH VSHFLDO FDVH ZKHUH WKH LQ�

IRUPHG WUDGHUV KDYH IXOO LQIRUPDWLRQ RQ WKH VWDWH RI WKH YDULDQFH RI QRLVH WUDGHV� L�H�

{W  N � I�� �J� 7KHQ oW  }�N DQG nW  }N �
S
1 }Y�� ZKLFK LV H[DFWO\ WKH HTXLOLEULXP

VWUDWHJ\ IRU WKH 1 �SOD\HU RQH�SHULRG .\OH PRGHO ZLWK FRPPRQO\ NQRZQ YDULDQFH }�N�

)RU QRQ�GHJHQHUDWH EHOLHIV� HTXDWLRQ ��� VKRZV WKDW WKH LQIRUPHG WUDGHUV EHKDYH DV LI

WKH\ ZHUH LQ DQ 1 �SOD\HU RQH�SHULRG .\OH PRGHO ZLWK NQRZQ YDULDQFH oW� ,Q WKLV VHQVH�

oW LV WKH ?FHUWDLQW\ HTXLYDOHQW YDULDQFH� IRU WKH LQIRUPHG WUDGHUV� $ VHFRQG XVHIXO LQ�

WHUSUHWDWLRQ RI WKH YDULDEOH oW HPHUJHV ZKHQ ZH FDOFXODWH WKH YDULDQFH RI WKH LQIRUPHG

RUGHU oRZ� 9DU>1nWYWM9Wb�� 3Wb�@  1 �n�W }
�
Y  1oW� 7KXV� WKH YDULDQFH RI LQIRUPHG

RUGHU oRZ LV SURSRUWLRQDO WR oW� WKH IDFWRU RI SURSRUWLRQDOLW\ EHLQJ WKH QXPEHU RI LQ�

IRUPHG WUDGHUV� )LQDOO\� ZH QRWH IURP HTXDWLRQ ��� WKDW WKH WUDGLQJ DJJUHVVLYHQHVV nW

RI DQ LQIRUPHG WUDGHU LV LQYHUVHO\ UHODWHG WR WKH H[SHFWHG SULFH LPSDFW RI KLV WUDGHV�

wW� 7KLV JHQHUDOL]HV D ZHOO�NQRZQ SURSHUW\ RI WKH VWDQGDUG .\OH PRGHO WR WKH FDVH RI

SULFH LPSDFW XQFHUWDLQW\�

:H KDYH WKH IROORZLQJ LQWXLWLYH UHVXOWV RQ LQIRUPHG LQYHVWRUV
 WUDGLQJ VWUDWHJLHV�

)LUVW� oW DQG nW LQFUHDVH LQ {W� 7KDW LV�

3URSRVLWLRQ ��� 7KH LQIRUPHG WUDGHUV WUDGH PRUH DJJUHVVLYHO\ DV WKH\ EHFRPH PRUH

FRQnGHQW WKDW WKH YDULDQFH RI QRLVH WUDGHV LV KLJK�

��



:KHQ LQIRUPHG WUDGHUV WUDGH PRUH DJJUHVVLYHO\� WKH LQIRUPHG RUGHU oRZ EHFRPHV

DQ LQFUHDVLQJO\ LPSRUWDQW FRPSRQHQW RI WRWDO RUGHU oRZ� 7KH WUDGLQJ VWUDWHJLHV RI

LQIRUPHG WUDGHUV� JLYHQ E\ nW� FKDQJH RYHU WLPH DV WKH\ OHDUQ IURP SDVW SULFHV DQG

XSGDWH WKHLU EHOLHIV {W DERXW WKH GLVWULEXWLRQ WKDW JHQHUDWHV WKH QRLVH WUDGHV� 7KH

PDUNHW PDNHUV FRQGLWLRQ WKHLU SULFLQJ UXOH RQ WKH YDULDQFH RI QRLVH WUDGHV DV ZHOO DV

WKH EHOLHIV RI WKH LQIRUPHG WUDGHUV� &RQVHTXHQWO\� WKH HTXLOLEULXP SULFH IXQFWLRQV�

FKDUDFWHUL]HG E\ WKHLU VORSHV wN�W� DOVR FKDQJH RYHU WLPH� +RZ EHOLHIV DUH XSGDWHG� L�H�

HTXDWLRQ ����� ZLOO EH WKH IRFXV RI WKH QH[W VHFWLRQ�

� /HDUQLQJ DERXW /LTXLGLW\

,Q WKLV VHFWLRQ� ZH VWXG\ KRZ LQIRUPHG LQYHVWRUV OHDUQ DERXW WKH YDULDQFH RI OLTXLGLW\

WUDGHV RYHU WLPH� :KLOH LQIRUPHG WUDGHUV GR KDYH SULYDWH LQIRUPDWLRQ RQ VWRFN SD\RmV�

WKH\ FDQQRW SHUIHFWO\ LQIHU WKH WUXH YDULDQFH RI OLTXLGLW\ WUDGHV IURP SULFHV VLQFH WKH\

GR QRW REVHUYH WKH QRLVH WUDGHV� +RZHYHU� WKH SULFH GLVWULEXWLRQV XQGHU KLJK YHUVXV

ORZ YDULDQFH RI OLTXLGLW\ WUDGHV ZLOO LQ JHQHUDO KDYH GLmHUHQW H[SHFWHG UHWXUQV DQG

YRODWLOLW\ FRQGLWLRQDO RQ WKH LQIRUPHG WUDGHUV
 SULYDWH LQIRUPDWLRQ� VR LQIRUPHG WUDGHUV

FDQ H[WUDFW YDOXDEOH LQIRUPDWLRQ DERXW WKH OLNHOLKRRG RI HDFK VWDWH IURP PDUNHW SULFHV�

��� 7KH %DVLFV RI 8SGDWLQJ

0RUH SUHFLVHO\� JLYHQ WKH EHOLHI {W KHOG DW WKH EHJLQQLQJ RI WUDGLQJ URXQG W� DQG FRQGL�

WLRQDO RQ WKH UHDOL]DWLRQ RI YW DQG WKH WUXH YDULDQFH }
�
X  }�N � WKH SULFH LQQRYDWLRQ

]W  SW b
Wb�;
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YM  wN�W �1nWYW � XW� ����

LV QRUPDOO\ GLVWULEXWHG ZLWK PHDQ
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:H FDOO ]W D SULFH LQQRYDWLRQ LQ WKH VHQVH WKDW JLYHQ WKH IRUHFDVWHG IXQGDPHQWDOV
3Wb�

M � YM

RU WKH IDLU SULFH IRU WKH DVVHW HQWHULQJ SHULRG W� ]W FDQ EH WKRXJKW RI DV WKH GHYLDWLRQ
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RU LQQRYDWLRQ IURP IXQGDPHQWDOV� :H GHQRWH WKH FRUUHVSRQGLQJ GHQVLW\ IXQFWLRQV E\

IN�]WM{W� YW� �N  �� ��� ,W IROORZV WKDW WKH OLNHOLKRRG UDWLR LV JLYHQ E\

C�]WM{W� YW�  
I��]WM{W� YW�
I��]WM{W� YW�
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%\ %D\HV
 UXOH� WKH EHOLHI KHOG DIWHU REVHUYLQJ YW DQG ]W LV

{W��  
{WI��]WM{W� YW�
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ZKLFK LQFUHDVHV ZLWK WKH OLNHOLKRRG UDWLR� ,Q SDUWLFXODU� ZH KDYH {W�� ! {W LI DQG

RQO\ LI C�]WM{W� YW� ! �� L�H� LI DQG RQO\ LI WKH REVHUYHG SULFH LV PRUH OLNHO\ WR KDYH EHHQ
JHQHUDWHG IURP WKH GLVWULEXWLRQ DVVRFLDWHG ZLWK WKH KLJK YDULDQFH RI QRLVH WUDGHV� :LWK

VRPH VWUDLJKWIRUZDUG DOJHEUD� WKH H[SUHVVLRQ LQ HTXDWLRQ ���� UHGXFHV WR WKH ULJKW KDQG

VLGH RI WKH XSGDWLQJ HTXDWLRQ ���� LQ /HPPD ����

��� '\QDPLFV RI %HOLHIV

7KH G\QDPLFV RI EHOLHIV GHSHQG RQ D QXPEHU RI IDFWRUV� DPRQJ WKHP DUH WKH REVHUYHG

SULFH LQQRYDWLRQ ]W� WKH SULYDWH LQIRUPDWLRQ YW� WKH GLmHUHQFH EHWZHHQ WKH WZR SRVVLEOH

YDULDQFHV }�
�
DQG }�

�
� DQG WKH QXPEHU 1 RI WUDGHUV� :H ZLOO DGGUHVV WKH LPSDFW RI HDFK

RI WKHVH IDFWRUV LQ WKLV VXE�VHFWLRQ� ZKLFK DLPV WR SURYLGH VRPH TXDOLWDWLYH LQVLJKWV LQWR

WKH G\QDPLFV EHKLQG HTXDWLRQ �����

*LYHQ WKH EHOLHI {W DQG WKH SULYDWH LQIRUPDWLRQ YW� WKH SULFH VLJQDO ]W LV GUDZQ IURP

RQH RI WZR SRVVLEOH QRUPDO GLVWULEXWLRQV� $V x��{W� � x��{W�� WKHVH WZR GLVWULEXWLRQV

KDYH GLmHUHQW PHDQV �XQOHVV YW  �� ZKLFK LV D QXOO HYHQW�� 7KH LQIRUPHG WUDGHUV WKXV

H[SHFW WR VHH SULFH LQQRYDWLRQV FORVHU WR ]HUR ZKHQ WKH PDUNHW LV GHHSHU� ,I WKH WZR

SRVVLEOH SULFH GLVWULEXWLRQV KDG WKH VDPH YDULDQFH� LQIRUPHG WUDGHUV ZRXOG WKHUHIRUH

SXW PRUH ZHLJKW RQ WKH KLJK YDULDQFH VWDWH ZKHQHYHU WKH\ VDZ D SULFH LQQRYDWLRQ FORVH

WR ]HUR� ([DPLQDWLRQ RI ���� VKRZV� KRZHYHU� WKDW WKH WZR GLVWULEXWLRQV ZLOO LQ JHQHUDO

KDYH GLmHUHQW YDULDQFHV�

6PDOO DEVROXWH SULFH LQQRYDWLRQV ZLOO VWLOO EH HYLGHQFH LQ IDYRU RI WKH GHHSHU PDUNHW LI

D GHHSHU PDUNHW KDV D VPDOOHU SULFH YDULDQFH� <HW� DV ZH VKDOO VHH VKRUWO\� WKLV QHHG QRW

��



EH WKH FDVH� 1RU LV D GHHSHU PDUNHW QHFHVVDULO\ DVVRFLDWHG ZLWK D KLJKHU SULFH YDULDQFH�

:KLOH WKLV ZRXOG KROG WUXH LI WKH PDUNHW PDNHUV XVHG WKH VDPH SULFLQJ VWUDWHJ\ LQ ERWK

VWDWHV� WKH\ DFWXDOO\ FKRRVH D oDWWHU SULFLQJ VWUDWHJ\ ZKHQ WKH YDULDQFH RI QRLVH WUDGHV

LV KLJK �w��W ! w��W�� $V WKH YDULDQFH RI SULFH LQQRYDWLRQV LV WKH SURGXFW RI WKH VTXDUHG

VORSH RI WKH SULFLQJ VWUDWHJ\ DQG WKH YDULDQFH RI QRLVH WUDGHV� LW LV QRW FOHDU� ZLWKRXW

IXUWKHU DQDO\VLV� LQ ZKDW VWDWH WKH YDULDQFH RI SULFH LQQRYDWLRQV ZLOO EH KLJKHU� $V D

FRQVHTXHQFH� D VPDOO DEVROXWH SULFH LQQRYDWLRQ� IRU H[DPSOH� LV QRW QHFHVVDULO\ HYLGHQFH

IRU D GHHSHU PDUNHW�

7R GHWHUPLQH ZKLFK RI WKH WZR SRVVLEOH SULFH GLVWULEXWLRQV KDV WKH KLJKHU YDULDQFH

ZH KDYH WR FRPSDUH WKH GLmHUHQFH LQ WKH VTXDUHG VORSHV RI SULFLQJ VWUDWHJLHV� w���Wbw���W�

ZLWK WKH JLYHQ GLmHUHQFH LQ WKH YDULDQFHV RI QRLVH WUDGHV� }��b}��� ,W LV VWUDLJKWIRUZDUG WR

VKRZ WKDW w�
��Wbw�

��W GHFUHDVHV PRQRWRQLFDOO\ LQ1oW� WKH YDULDQFH RI LQIRUPHG RUGHU oRZ�

7KLV LV YHU\ LQWXLWLYH� D JURZLQJ YDULDQFH RI LQIRUPHG RUGHU oRZ PHDQV WKDW RUGHUV IURP

WKH LQIRUPHG WUDGHUV EHFRPH D ODUJHU FRPSRQHQW RI WRWDO RUGHU oRZ� ZKLOH WKH RUGHUV

IURP QRLVH WUDGHUV EHFRPH OHVV LPSRUWDQW� FRQVHTXHQWO\� WKH PDUNHW PDNHUV
 LQFHQWLYH

WR YDU\ WKHLU SULFLQJ VWUDWHJ\ DFFRUGLQJ WR WKH WUXH YDULDQFH RI QRLVH WUDGHV GLPLQLVKHV�

7KH KLJKHU WKH YDULDQFH RI LQIRUPHG RUGHU oRZ� WKHUHIRUH� WKH OHVV SURQRXQFHG LV WKH

oDWWHQLQJ RI WKH PDUNHW PDNHUV
 SULFLQJ VWUDWHJ\ ZKHQ WKH WUXH YDULDQFH RI QRLVH WUDGHV

LV KLJK� DQG WKH KLJKHU LV WKH SULFH YDULDQFH LQ WKH KLJK OLTXLGLW\ VWDWH UHODWLYH WR WKH

SULFH YDULDQFH LQ WKH ORZ OLTXLGLW\ VWDWH� 0RUH SUHFLVHO\� WKH UDQNLQJ RI WKHVH WZR SULFH

YDULDQFHV GHSHQGV RQ ZKHWKHU 1oW H[FHHGV }�}� RU QRW� :H WKXV QHHG WR GLVWLQJXLVK

EHWZHHQ WZR FDVHV�

7KH nUVW FDVH LV ZKHQ 1oW � }�}�� ,Q WKLV LQVWDQFH� h��{W� � h��{W�� DQG VR WKH

GHHSHU PDUNHW LV DVVRFLDWHG ZLWK D VPDOOHU YDULDQFH RI SULFH LQQRYDWLRQV� 7KH TXDGUDWLF

LQ WKH H[SRQHQW RI WKH OLNHOLKRRG UDWLR ���� LV WKHQ VWULFWO\ FRQFDYH LQ ]W� ZLWK D JOREDO

PD[LPXP DW

h��{W�
�x��{W�bh��{W��x��{W�
h��{W�� bh��{W�� YW  

1 �o�W
1 �o�W b }��}

�
�

YW  � x�{W� YW� ����

7KXV� WKH LQIRUPHG WUDGHUV XSGDWH WKH VWURQJHU LQ IDYRU RI WKH VWDWH ZKHUH WKH PDUNHW

LV GHHSHU� WKH FORVHU WKH UHDOL]HG LQQRYDWLRQ LV WR x�{W� YW� 3ULFH LQQRYDWLRQV IDU Rm WKLV

��



PDUN DUH PRUH OLNHO\ WR KDYH EHHQ JHQHUDWHG IURP WKH SULFH GLVWULEXWLRQ ZLWK KLJKHU

YDULDQFH� h��{W�
�� KHQFH OHDG WKH WUDGHUV WR XSGDWH LQ IDYRU RI }�� �

7KH VHFRQG FDVH LV ZKHQ 1oW ! }�}�� ,Q WKLV LQVWDQFH� h��{W� ! h��{W�� DQG VR WKH

GHHSHU PDUNHW LV DVVRFLDWHG ZLWK D KLJKHU YDULDQFH RI SULFH LQQRYDWLRQV� 7KH TXDGUDWLF

LV QRZ VWULFWO\ FRQYH[ LQ ]W� ZLWK D JOREDO PLQLPXP DW x�{W� YW� 3ULFH LQQRYDWLRQV IDU

Rm WKLV PDUN DUH PRUH OLNHO\ WR VWHP IURP WKH SULFH GLVWULEXWLRQ ZLWK YDULDQFH h��{W�
��

KHQFH OHDG WKH WUDGHUV WR XSGDWH LQ IDYRU RI }���

7KH ERUGHUOLQH EHWZHHQ WKHVH WZR FDVHV LV JLYHQ E\ WKH HTXDOLW\ 1oW  }�}�� %\

HTXDWLRQ ���� WKLV LV HTXLYDOHQW WR }�
�
�}�

�
b �1 ��� x}�W b �1 b��}�}�  �� ZKLFK KROGV

LI DQG RQO\ LI WKH FXUUHQW EHOLHI LV

{W  
}� b1}�

�1 � ���}� b }��
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,Q WKLV LQVWDQFH� h��{W�
�  h��{W�

�  }�}� �}� � }��
�� DQG WKH XSGDWLQJ HTXDWLRQ

VLPSOLnHV WR
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7KLV LV VWULFWO\ GHFUHDVLQJ LQ ]W LI YW ! �� DQG VWULFWO\ LQFUHDVLQJ LI YW � �� LQ DFFRUGDQFH

ZLWK RXU HDUOLHU VWDWHPHQW WKDW IRU LGHQWLFDO SULFH YDULDQFHV� D SULFH LQQRYDWLRQ FORVH

WR ]HUR LV LQGLFDWLYH RI D GHHSHU PDUNHW� 2I FRXUVH� LI YW  �� WKHQ WKH WZR SRVVLEOH

GLVWULEXWLRQV IRU ]W DUH LGHQWLFDO� DQG WKHUH LV QR XSGDWLQJ DW DOO�

1RWH WKDW� ZKDWHYHU WKH SRVLWLRQ RI 1oW UHODWLYH WR }�}�� D ODUJHU �LQ DEVROXWH

YDOXH� UHDOL]DWLRQ RI WKH SULYDWH LQIRUPDWLRQ YW DOORZV WKH LQIRUPHG WUDGHUV WR OHDUQ

PRUH DERXW WKH WUXH YDULDQFH RI QRLVH WUDGHV� 7KLV LV EHFDXVH DQ LQFUHDVH LQ MYWM GULYHV
WKH PHDQV RI WKH WZR SRVVLEOH SULFH GLVWULEXWLRQV IXUWKHU DSDUW ZKLOH NHHSLQJ WKHLU

YDULDQFHV XQFKDQJHG� DQG VR PDNHV WKH REVHUYHG SULFHV PRUH LQIRUPDWLYH�

1RWH DOVR WKDW WKH ULJKW�KDQG VLGH RI ���� HTXDOV �
�
IRU 1  �� GHFUHDVHV LQ 1 DQG }��

DQG LQFUHDVHV LQ }�� ,I }� � 1}� �ZKLFK UHTXLUHV DW OHDVW WZR WUDGHUV� DQG ZLOO DOZD\V

KROG IRU VXpFLHQWO\ ODUJH 1� WKH ULJKW�KDQG VLGH RI ���� LV QRQ�SRVLWLYH� VR 1oW ! }�}�

DW DOO EHOLHIV {W� $V WKH QXPEHU RI WUDGHUV RU WKH VSUHDG EHWZHHQ WKH WZR SRVVLEOH

YDULDQFHV RI XQLQIRUPHG RUGHU oRZ JURZV� WKHUHIRUH� ZH VHH WKDW IRU D ODUJHU UDQJH RI

EHOLHIV� WKH VWDWH ZLWK D KLJK YDULDQFH RI QRLVH WUDGHV �DQG WKXV D GHHSHU PDUNHW� LV

��



FKDUDFWHUL]HG E\ PRUH YDULDEOH HTXLOLEULXP SULFHV� ,Q WKLV UDQJH� D YHU\ KLJK RU YHU\

ORZ SULFH LQQRYDWLRQ ]W LV HYLGHQFH RI D GHHSHU PDUNHW� KHQFH UHDVRQ IRU WKH LQIRUPHG

WUDGHUV WR UHYLVH {W XSZDUG�

��� 5HYLVLRQV RI %HOLHIV DQG 3DVW 3ULFHV

,Q WKLV VXE�VHFWLRQ� ZH FRQVLGHU D VLPSOHU FDVH LQ ZKLFK ZH LQWHJUDWH {W�� ZLWK UHVSHFW

WR YW� ,Q RWKHU ZRUGV� ZH FRQVLGHU XSGDWLQJ E\ DQ REVHUYHU ZKR VWDUWV ZLWK WKH EHOLHI {W

DQG REVHUYHV ]W� EXW QRW YW� 7KLV LV DQ LPSRUWDQW DQG HPSLULFDOO\ UHOHYDQW FDVH EHFDXVH

WKH SHUVSHFWLYH RI WKH RXWVLGH REVHUYHU ZLOO EH WKH DSSURSULDWH RQH ZKHQ ZH FRQVLGHU

KRZ SDVW SULFH UHDOL]DWLRQV DmHFW IXWXUH WUDGLQJ EHKDYLRU DQG LQIRUPDWLRQDO HpFLHQF\�

&RQGLWLRQDO RQ WKH WUXH YDULDQFH EHLQJ }�X  }�N� VXFK DQ REVHUYHU DQWLFLSDWHV WKH

HTXLOLEULXP SULFH LQQRYDWLRQ� ]W  wN�W �1nWYW � XW�� WR EH QRUPDOO\ GLVWULEXWHG ZLWK

PHDQ ]HUR DQG YDULDQFH AhN�{W�
�  1oW}

�
Y �1oW � }�N�� 1RWH WKDW WKLV YDULDQFH LV

XQDPELJXRXVO\ VPDOOHU LQ WKH VWDWH ZKHUH WKH PDUNHW LV GHHSHU� Ah��{W� � Ah��{W�� 7KLV

LV EHFDXVH QRZ WKH YDULDQFH RI SULFH LQQRYDWLRQV LV WKH SURGXFW RI WKH VTXDUHG VORSH

RI WKH PDUNHW PDNHUV
 SULFLQJ VWUDWHJ\ DQG WKH YDULDQFH RI WRWDO RUGHU oRZ �QRW MXVW

XQLQIRUPHG RUGHU oRZ DV LQ WKH SUHYLRXV VXE�VHFWLRQ�� 7KXV� WKH YDULDQFH RI SULFH

LQQRYDWLRQV KDV WZR FRPSRQHQWV� RQH VWHPPLQJ IURP LQIRUPHG RUGHU oRZ �w�N�W1oW��

WKH RWKHU IURP XQLQIRUPHG RUGHU oRZ �w�N�W}
�
N�� :KHQ WKH YDULDQFH RI LQIRUPHG RUGHU

oRZ LV VPDOO �1oW � }�}��� WKHQ ERWK WKHVH FRPSRQHQWV DUH VPDOOHU LQ WKH VWDWH ZKHUH

WKH PDUNHW LV GHHSHU� w���W1oW � w���W1oW DQG w���W}
�
� � w���W}

�
� � :KHQ WKH YDULDQFH RI

LQIRUPHG RUGHU oRZ LV ODUJH �1oW w }�}��� WKH ?LQIRUPHG FRPSRQHQW� LV VWLOO VPDOOHU

LQ WKH VWDWH ZKHUH WKH PDUNHW LV GHHSHU� EXW WKH ?XQLQIRUPHG FRPSRQHQW� LV ODUJHU LQ

WKLV VWDWH� w���W1oW � w���W1oW DQG w���W}
�
� w w���W}

�
� � <HW SUHFLVHO\ EHFDXVH WKH YDULDQFH RI

LQIRUPHG RUGHU oRZ LV ODUJH� WKH ?LQIRUPHG FRPSRQHQW� GRPLQDWHV� DQG ZH REWDLQ WKH

VDPH UDQNLQJ RI WKH WZR SRVVLEOH SULFH YDULDQFHV DV EHIRUH� :KHQ ZH GR QRW FRQGLWLRQ

RQ WKH SULYDWH LQIRUPDWLRQ YW� WKHUHIRUH� D GHHSHU PDUNHW XQDPELJXRXVO\ PHDQV D ORZHU

YDULDQFH RI HTXLOLEULXP SULFHV�

&RQVHTXHQWO\� DQ REVHUYHU ZKR VHHV D SULFH LQQRYDWLRQ FORVH WR ]HUR ZLOO SXW PRUH

ZHLJKW RQ WKH VWDWH ZKHUH WKH YDULDQFH RI XQLQIRUPHG RUGHU oRZ LV KLJK� &RQYHUVHO\� D

��



YHU\ KLJK RU YHU\ ORZ SULFH LQQRYDWLRQ LV DVFULEHG WR D ODFN RI PDUNHW GHSWK� DQG PRUH

ZHLJKW LV SXW RQ WKH VWDWH ZKHUH WKH YDULDQFH RI XQLQIRUPHG RUGHU oRZ LV ORZ� ,Q IDFW�

WKH VDPH DUJXPHQWV DV DERYH LPSO\ WKDW LQ UHVSRQVH WR VHHLQJ DQ LQQRYDWLRQ ]W� WKH

REVHUYHU XSGDWHV KLV EHOLHI WR

A{W  
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ZKLFK LV VWULFWO\ GHFUHDVLQJ LQ M]WM�
1RWH WKDW A{W LV WKH FRQGLWLRQDO PHDQ RI WKH LQIRUPHG WUDGHUV
 XSGDWHG EHOLHI� A{W  

(>{W��M{W� ]W@� 6R RXU ODVW UHVXOW VXJJHVWV WKDW DIWHU D VPDOO SULFH LQQRYDWLRQ� DQ LQIRUPHG
WUDGHU ZLOO WHQG WR EH PRUH FRQnGHQW WKDW OLTXLGLW\ LV KLJK� 7R IRUPDOL]H WKLV LGHD� ZH

XVH WKH FRQGLWLRQDO PHGLDQ RI WKH XSGDWHG EHOLHI DV D PHDVXUH RI LWV FHQWUDO WHQGHQF\���

3URSRVLWLRQ ��� $IWHU D VPDOO DEVROXWH SULFH LQQRYDWLRQ� DQ LQIRUPHG WUDGHU LV PRUH

OLNHO\ WR UHYLVH KLV EHOLHIV LQ IDYRU RI WKH KLJK OLTXLGLW\ VWDWH WKDQ LQ IDYRU RI WKH ORZ

OLTXLGLW\ VWDWH�

0RUH SUHFLVHO\� WKH PHGLDQ RI {W�� FRQGLWLRQDO RQ {W DQG ]W H[FHHGV {W LI DQG RQO\ LI

M]WM LV EHORZ VRPH WKUHVKROG� 7KH FRQGLWLRQDO SUREDELOLW\ RI WKH HYHQW {W�� ! {W WKHQ

H[FHHGV RQH KDOI�

7KH LPSOLFDWLRQV RI WKLV UHVXOW IRU VWUDWHJLF WUDGLQJ� LQIRUPDWLRQDO HpFLHQF\ DQG

WUDGLQJ YROXPH ZLOO EH VSHOOHG RXW LQ 6HFWLRQV ���^����

��� 6SHHG RI /HDUQLQJ DQG &RQYHUJHQFH LQ WKH /RQJ 5XQ

,Q WKLV VXE�VHFWLRQ� ZH nUVW FRQVLGHU WKH VSHHG RI OHDUQLQJ� DQG WKHQ WKH DV\PSWRWLFV

RI OHDUQLQJ ZKHQ WKH QXPEHU RI WUDGLQJ URXQGV EHFRPHV ODUJH� 7KH UHVXOWV ZH REWDLQ

ZLOO EH XVHIXO LQ FKDUDFWHUL]LQJ WKH HPSLULFDO FRQWHQW RI RXU PRGHO DV IDU DV WKH WLPH

SDWK RI VWUDWHJLF WUDGLQJ LV FRQFHUQHG�

��7KH PDLQ DGYDQWDJH RI XVLQJ WKH PHGLDQ UDWKHU WKDQ WKH PHDQ ZLOO EHFRPH DSSDUHQW ZKHQ ZH
DVN KRZ WUDGLQJ DJJUHVVLYHQHVV YDULHV ZLWK SDVW SULFH REVHUYDWLRQV� $V WUDGLQJ DJJUHVVLYHQHVV nW��

GHSHQGV PRQRWRQLFDOO\ EXW QRQOLQHDUO\ RQ WKH EHOLHI {W��� LW LV GLpFXOW WR WUDQVODWH VWDWHPHQWV DERXW
WKH PHDQ RI {W�� LQWR VWDWHPHQWV DERXW WKH PHDQ RI nW��� 'RLQJ WKLV IRU WKH PHGLDQV LV WULYLDO�

��



7KH VSHHG RI OHDUQLQJ� L�H�� KRZ PXFK DGMXVWPHQW LQ EHOLHIV RQH VKRXOG H[SHFW WR

VHH LQ DQ\ JLYHQ WUDGLQJ URXQG� GHSHQGV RQ KRZ PXFK LQIRUPDWLRQ DERXW WKH YDULDQFH

RI QRLVH WUDGHV WKH LQIRUPHG WUDGHUV FDQ H[WUDFW IURP HTXLOLEULXP SULFHV� 7KLV LQ WXUQ

GHSHQGV RQ NH\ IDFWRUV VXFK DV WKH GLmHUHQFH EHWZHHQ WKH KLJK DQG WKH ORZ YDULDQFH RI

QRLVH WUDGHV� DQG WKH QXPEHU RI LQIRUPHG WUDGHUV�

$ PHDVXUH RI WKH GLmHUHQFH EHWZHHQ WKH WZR SRVVLEOH SULFH GLVWULEXWLRQV� DQG KHQFH

RI WKH LQIRUPDWLRQ FRQWHQW RI REVHUYHG SULFHV� LV WKH HQWURS\ RI RQH SULFH GLVWULEXWLRQ

UHODWLYH WR WKH RWKHU� 7R NHHS PDWWHUV VLPSOH� ZH SURFHHG DV LQ 6HFWLRQ ��� DQG DYHUDJH

RYHU WKH UHDOL]DWLRQV RI WKH SULYDWH LQIRUPDWLRQ YW� 6XSSRVH WKDW WKH WUXH YDULDQFH RI

QRLVH WUDGHV LV }��� 7KH HQWURS\ RI LQWHUHVW LV WKHQ GHnQHG DV

H�{W�  
= �
b�

I��]WM{W� OQ I��]WM{W�
I��]WM{W� G]W ����

ZKHUH IN�]WM{W� LV WKH GHQVLW\ IXQFWLRQ IRU WKH SULFH LQQRYDWLRQ ]W LI }
�
X  }�N� 7KH

HQWURS\ H�{W� LV DOZD\V QRQ�QHJDWLYH� DQG HTXDOV ]HUR LI DQG RQO\ LI WKH WZR GHQVLW\

IXQFWLRQV FRLQFLGH� 0RUHRYHU� D KLJKHU HQWURS\ PHDQV D KLJKHU LQIRUPDWLRQ FRQWHQW RI

REVHUYHG SULFHV� DQG KHQFH D IDVWHU UHYLVLRQ RI EHOLHIV���

$V LQ 6HFWLRQ ���� IN�]WM{W� LV D QRUPDO GHQVLW\ ZLWK PHDQ ]HUR DQG YDULDQFH
AhN�{W�
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�
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DQG SHUIRUP FRPSDUDWLYH VWDWLFV IRU WKH VSHHG RI OHDUQLQJ�

:H nUVW FRQVLGHU WKH HmHFW RI ZLGHQLQJ WKH GLmHUHQFH EHWZHHQ WKH KLJK DQG WKH ORZ

YDULDQFH RI OLTXLGLW\ WUDGHV�

3URSRVLWLRQ ��� 7KH VSHHG RI OHDUQLQJ LQFUHDVHV ZLWK WKH GLmHUHQFH EHWZHHQ WKH WZR

SRVVLEOH YDULDQFHV RI QRLVH WUDGHV�

7KLV nQGLQJ LV LQWXLWLYH JLYHQ WKH UHVXOWV LQ 6HFWLRQ ���� 7KH ODUJHU WKH VSUHDG EH�

WZHHQ WKH WZR SRVVLEOH YDULDQFHV RI QRLVH WUDGHV� WKH ODUJHU LV WKH VSUHDG EHWZHHQ WKH

��,Q D VLPSOH H[DPSOH ZLWK ELQDU\ XQFHUWDLQW\ DERXW WKH IXQGDPHQWDO DVVHW YDOXH� ELQDU\ VLJQDOV
�VDOH RU SXUFKDVH� DQG L�L�G� WUDGHV� 2
+DUD ������ SS� ������ VKRZV WKDW EHOLHIV FRQYHUJH H[SRQHQWLDOO\
DW D UDWH HTXDO WR WKH HQWURS\� 2XU VHWXS KHUH LV PRUH FRPSOLFDWHG LQVRIDU DV WKH HQWURS\ LWVHOI FKDQJHV
DV EHOLHIV FKDQJH� EXW WKH EDVLF UHODWLRQVKLS EHWZHHQ VSHHG RI OHDUQLQJ DQG HQWURS\ FDUULHV RYHU�

��



FRUUHVSRQGLQJ SULFH YRODWLOLWLHV� DQG WKH HDVLHU LW EHFRPHV WR GLVWLQJXLVK WKH WZR VWDWHV

�JLYHQ WKDW ERWK SULFH GLVWULEXWLRQV KDYH PHDQ ]HUR�� $V D FRQVHTXHQFH� EHOLHIV WHQG

WR PRYH PRUH LQ UHVSRQVH WR REVHUYDWLRQV�

$QRWKHU LQWHUHVWLQJ SDUDPHWHU WKDW DmHFWV WKH VSHHG RI OHDUQLQJ LV WKH QXPEHU RI

LQIRUPHG WUDGHUV LQ WKH PDUNHW� 1 � :H nQG WKH IROORZLQJ�

3URSRVLWLRQ ��� 7KH VSHHG RI OHDUQLQJ GHFUHDVHV ZLWK WKH QXPEHU RI LQIRUPHG WUDGHUV�

$JDLQ� WKLV LV IDLUO\ LQWXLWLYH� $V WKH QXPEHU RI LQIRUPHG WUDGHUV JURZV� WKH GLVWULEXWLRQ

RI QRLVH WUDGHV EHFRPHV OHVV LPSRUWDQW WR WKH RYHUDOO RUGHU oRZ DQG WKH IRUPDWLRQ RI

SULFHV� $V D FRQVHTXHQFH� WKH GLmHUHQFH EHWZHHQ WKH WZR SRVVLEOH SULFH GLVWULEXWLRQV

VKULQNV� DQG SULFH REVHUYDWLRQV UHYHDO OHVV DERXW WKH YDULDQFH RI QRLVH WUDGHV�

1H[W� ZH DQDO\]H WKH EHKDYLRU RI EHOLHIV DV WKH QXPEHU RI WUDGLQJ URXQGV JURZV ODUJH�

L�H�� 7 ��� 6LQFH WKH QRLVH WUDGHV HDFK SHULRG DUH GUDZQ IURP WKH VDPH GLVWULEXWLRQ
ZLWK D YDULDQFH }�X GHWHUPLQHG EHIRUH WUDGLQJ EHJLQV� DQG HDFK WUDGLQJ URXQG UHYHDOV

VRPH LQIRUPDWLRQ XQOHVV YW  � �ZKLFK LV D ]HUR�SUREDELOLW\ HYHQW�� LW LV QDWXUDO WR

H[SHFW WKDW� JLYHQ D VXpFLHQWO\ ODUJH QXPEHU RI WUDGLQJ URXQGV� WKH LQIRUPHG WUDGHUV

ZLOO JHW DUELWUDULO\ FORVH WR FHUWDLQW\ DERXW }�X� 7KLV LQWXLWLRQ QHHG QRW KROG LQ JHQHUDO�

WKH HTXLOLEULXP FRXOG EH EDGO\ EHKDYHG LQ D ZD\ WKDW DOORZV IRU LQFRPSOHWH OHDUQLQJ

HYHQ LQ WKH YHU\ ORQJ UXQ� :H FDQ FRQnUP� KRZHYHU� WKDW RXU HTXLOLEULXP LV VXFK WKDW

WKH DERYH LQWXLWLRQ KROGV�

3URSRVLWLRQ ��� $V WKH QXPEHU RI WUDGLQJ URXQGV EHFRPHV ODUJH� WKH LQIRUPHG WUDGHUV

OHDUQ WKH WUXH YDULDQFH RI QRLVH WUDGHV ZLWK SUREDELOLW\ RQH�

7KH LPSOLFDWLRQV RI WKH DERYH UHVXOWV IRU WKH WLPH SDWK RI VWUDWHJLF WUDGLQJ DUH

DGGUHVVHG LQ 6HFWLRQ ����

� 7LPH 9DULDWLRQ LQ 6WUDWHJLF 7UDGLQJ

+DYLQJ HVWDEOLVKHG DQ XQGHUVWDQGLQJ RI WKH G\QDPLFV RI EHOLHIV� ZH WXUQ WR WKH LP�

SOLFDWLRQV RI OHDUQLQJ E\ LQIRUPHG WUDGHUV IRU WKHLU WUDGLQJ VWUDWHJLHV DQG LQ WXUQ IRU

LQIRUPDWLRQDO HpFLHQF\ DQG WUDGLQJ YROXPH�

��



��� 3DVW 3ULFHV DQG 6WUDWHJLF 7UDGLQJ

7KH nUVW LPSOLFDWLRQ RI RXU PRGHO LV WKDW SDVW SULFHV KHOS SUHGLFW KRZ DJJUHVVLYHO\

LQIRUPHG WUDGHUV WUDGH RQ WKHLU SULYDWH LQIRUPDWLRQ� 7R VHH WKLV� UHFDOO IURP 3URSRVLWLRQ

��� WKDW DV WKH LQIRUPHG LQYHVWRUV
 FRQnGHQFH LQ WKH KLJK YDULDQFH RI OLTXLGLW\ WUDGHV

LQFUHDVHV� WKH\ WUDGH PRUH DJJUHVVLYHO\� )URP WKH DQDO\VLV LQ 6HFWLRQ ��� DQG PRUH

SUHFLVHO\ 3URSRVLWLRQ ���� ZH NQRZ WKDW DIWHU VPDOO DEVROXWH SULFH LQQRYDWLRQV� EHOLHIV

WHQG WR EH UHYLVHG LQ IDYRU RI WKH KLJK OLTXLGLW\ VWDWH� 3XWWLQJ WKHVH WZR UHVXOWV WRJHWKHU�

ZH LPPHGLDWHO\ REWDLQ WKH IROORZLQJ SURSRVLWLRQ�

3URSRVLWLRQ ��� $IWHU D VPDOO DEVROXWH SULFH LQQRYDWLRQ LQ D JLYHQ SHULRG� LQIRUPHG

WUDGHUV WHQG WR WUDGH PRUH DJJUHVVLYHO\ RQ WKHLU SULYDWH LQIRUPDWLRQ LQ WKH IROORZLQJ

SHULRG�

7KH LQWXLWLRQ IRU WKLV UHVXOW LV FOHDU� 6PDOO DEVROXWH SULFH LQQRYDWLRQV WHQG WR LQGLFDWH

D GHHSHU PDUNHW� DQG LQIRUPHG WUDGHUV WDNH DGYDQWDJH RI D GHHSHU PDUNHW E\ WUDGLQJ

PRUH DJJUHVVLYHO\�

��� 3DVW 3ULFHV DQG ,QIRUPDWLRQDO (pFLHQF\

:KHQ WKH LQIRUPHG WUDGHUV IDFH XQFHUWDLQW\ DERXW WKH YDULDQFH RI OLTXLGLW\ WUDGHV� WKH\

DUH QR ORQJHU DEOH WR WUDGH H[DFWO\ WKH ?ULJKW� DPRXQW� DQG LQIRUPDWLRQDO HpFLHQF\

GHSHQGV RQ WKH H[WHQW WR ZKLFK LQIRUPHG WUDGHUV RYHU� RU XQGHUHVWLPDWH PDUNHW GHSWK�

,I WKH\ RYHUHVWLPDWH LW� WKH\ ZLOO WUDGH WRR DJJUHVVLYHO\ DQG UHYHDO WRR PXFK LQIRUPDWLRQ�

,I WKH\ XQGHUHVWLPDWH PDUNHW GHSWK� WKH\ ZLOO WUDGH WRR JLQJHUO\ DQG UHYHDO WRR OLWWOH

LQIRUPDWLRQ� $IWHU VHHLQJ WKH SULFH� WKH RXWVLGH REVHUYHU FDQ GUDZ LQIHUHQFHV DV WR ZKLFK

RI WKH WZR VFHQDULRV LV PRUH OLNHO\� DQG KRZ PXFK LQIRUPDWLRQ KDV EHHQ LQFRUSRUDWHG

LQ WKH SULFH�

,Q WKLV UHJDUG� D PHDVXUH RI LQIRUPDWLRQDO HpFLHQF\ LQ WUDGLQJ URXQG W LV

TW  9DU >YW M {W� 9Wb�� SW@  9DU >YW M {W� ]W@ � ����

+LJKHU LQIRUPDWLRQDO HpFLHQF\ PHDQV D ORZHU ?UHVLGXDO YDULDQFH� TW� 7KLV LV WKH DS�

SURSULDWH PHDVXUH IRU DQ REVHUYHU ZKRVH LQIRUPDWLRQ VHW LV WKH VDPH DV WKDW RI DQ

��



LQIRUPHG WUDGHU� H[FHSW WKDW KH KDV QR SULYLOHJHG LQIRUPDWLRQ DERXW YW DW WKH EHJLQ�

QLQJ RI HDFK WUDGLQJ SHULRG� )URP WKH UHYHODWLRQ RI YW DW WKH HQG RI HDFK WUDGLQJ SHULRG

�DQG WKH SULRU EHOLHI RI WKH LQIRUPHG WUDGHUV DW W  ��� WKLV REVHUYHU FDQ UHFRQVWUXFW

WKH VHTXHQFH RI EHOLHIV {W �W  �� � � � � 7 � KHOG E\ WKH LQIRUPHG WUDGHUV DW WKH EHJLQQLQJ

RI HDFK WUDGLQJ URXQG�

,W LV ZHOO NQRZQ WKDW LQ WKH .\OH PRGHO� WKH LQIRUPHG WUDGHUV WUDGH LQ VXFK D ZD\

DV WR UHYHDO H[DFWO\ WKH IUDFWLRQ 1 �1 ��� RI WKHLU SULYDWH LQIRUPDWLRQ� L�H�� WKH DERYH

PHDVXUH RI LQIRUPDWLRQDO HpFLHQF\ HTXDOV }�Y �1 � ��� ,QWHUHVWLQJO\� XQGHU FHUWDLQW\�

LQIRUPDWLRQDO HpFLHQF\ LV FRQVWDQW� DQG LW GRHV QRW GHSHQG DW DOO RQ WKH �NQRZQ�

YDULDQFH RI OLTXLGLW\ WUDGHV� 7KH PDLQ LQWXLWLRQ EHKLQG WKLV UHVXOW LV WKDW WKH LQIRUPHG

WUDGHUV WUDGH MXVW DJJUHVVLYHO\ HQRXJK WR WDNH DGYDQWDJH RI DQ\ DGGLWLRQDO YDULDQFH�

:LWK XQFHUWDLQW\ DERXW OLTXLGLW\� KRZHYHU� LQIRUPHG WUDGHUV DUH XQDEOH WR nQH�WXQH

WKHLU WUDGHV LQ WKLV ZD\� DQG LQIRUPDWLRQDO HpFLHQF\ EHFRPHV D VWRFKDVWLF YDULDEOH

GHSHQGLQJ RQ EHOLHIV DQG SULFH LQQRYDWLRQV� ,Q IDFW� ZKHQ WKH DEVROXWH SULFH LQQRYDWLRQ

M]WM LV ODUJH� LW LV TXLWH OLNHO\� JLYHQ WKH DQDO\VLV LQ 6HFWLRQ ���� WKDW WKH PDUNHW LV OHVV
OLTXLG� 6R WKH LQIRUPHG WUDGHUV SUREDEO\ RYHUHVWLPDWHG WKH YDULDQFH RI QRLVH WUDGHV

�DQG LQ WXUQ PDUNHW GHSWK� DQG WUDGHG WRR DJJUHVVLYHO\� +HQFH� ZKHQ M]WM LV ODUJH� LW
LV OLNHO\ WKDW WKH LQIRUPHG WUDGHUV UHYHDOHG WRR PXFK LQIRUPDWLRQ DQG VR SULFHV DUH

PRUH LQIRUPDWLRQDOO\ HpFLHQW WKDQ LQ WKH FHUWDLQW\ EHQFKPDUN� &RQYHUVHO\� ZKHQ M]WM
LV VPDOO� LW LV TXLWH OLNHO\ WKDW WKH LQIRUPHG WUDGHUV XQGHUHVWLPDWHG WKH YDULDQFH RI QRLVH

WUDGHV �DQG LQ WXUQ PDUNHW OLTXLGLW\� DQG WUDGHG WRR JLQJHUO\� +HQFH� ZKHQ M]WM LV VPDOO�
WKH LQIRUPHG WUDGHUV SUREDEO\ GLG QRW UHYHDO HQRXJK LQIRUPDWLRQ DQG VR SULFHV DUH OHVV

LQIRUPDWLRQDOO\ HpFLHQW WKDQ LI WKHUH ZHUH FRPSOHWH LQIRUPDWLRQ DERXW OLTXLGLW\ WUDGHV�

7KH IROORZLQJ SURSRVLWLRQ FRQnUPV WKLV�

3URSRVLWLRQ ��� :LWK SULFH LPSDFW XQFHUWDLQW\� LQIRUPDWLRQDO HpFLHQF\ RI SULFHV�

DV PHDVXUHG LQ ����� GHSHQGV RQ WKH SULFH DQG LV VWULFWO\ LQFUHDVLQJ LQ WKH DEVROXWH

PDJQLWXGH RI WKH SULFH LQQRYDWLRQ�

0RUH SUHFLVHO\� WKH SURRI VKRZV WKDW WKHUH LV D FXWRm OHYHO M]WM VXFK WKDW IRU DEVR�
OXWH SULFH LQQRYDWLRQV DERYH M]WM� LQIRUPDWLRQDO HpFLHQF\ LV KLJKHU WKDQ XQGHU FRPSOHWH
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LQIRUPDWLRQ� L�H�� TW � }�Y �1 � ��� ZKHUHDV IRU DEVROXWH LQQRYDWLRQV EHORZ M]WM� LQIRU�
PDWLRQDO HpFLHQF\ LV ORZHU WKDQ LQ WKH EHQFKPDUN� L�H�� TW ! }�Y �1 � ��� 7KH SURRI

RI WKH SURSRVLWLRQ DOVR VKRZV WKDW DYHUDJH LQIRUPDWLRQDO HpFLHQF\ LV H[DFWO\ DV XQGHU

FRPSOHWH LQIRUPDWLRQ� (>TWM{W@  }�Y �1 � ���

��� 3DVW 3ULFHV DQG 7UDGLQJ 9ROXPH

:H QH[W FRQVLGHU WKH HmHFWV RI OLTXLGLW\ XQFHUWDLQW\ DQG OHDUQLQJ RQ WUDGLQJ YROXPH�

)ROORZLQJ $GPDWL DQG 3oHLGHUHU ������� ZH XVH WKH VWDQGDUG GHYLDWLRQ RI RUGHU oRZ

WR PHDVXUH WKH FRQWULEXWLRQ RI HDFK JURXS RI WUDGHUV WR WKH WRWDO WUDGLQJ YROXPH� $V

EHIRUH� ZH DGRSW WKH SHUVSHFWLYH RI DQ REVHUYHU ZKRVH LQIRUPDWLRQ VHW LV WKH VDPH DV

WKDW RI DQ LQIRUPHG WUDGHU� H[FHSW WKDW KH KDV QR SULYLOHJHG LQIRUPDWLRQ DERXW WKH

XQGHUO\LQJ DVVHW YDOXH DW WKH EHJLQQLQJ RI WKH WUDGLQJ SHULRG� 7KLV OHDGV XV WR GHnQH
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W PHDVXUH WKH H[SHFWHG YROXPH RI WUDGLQJ RI WKH LQIRUPHG DQG OLTXLGLW\

WUDGHUV� UHVSHFWLYHO\� DQG h0
W PHDVXUHV WKH H[SHFWHG WUDGLQJ GRQH E\ WKH PDUNHW PDNHU�

7KH WRWDO H[SHFWHG WUDGLQJ YROXPH� hW� LV VLPSO\ WKH VXP RI WKH LQGLYLGXDO FRPSRQHQWV�

8QOLNH WKH FDVH RI FRPSOHWH LQIRUPDWLRQ LQ ZKLFK SDVW SULFHV DUH XQLQIRUPDWLYH

DV WR WKH OHYHO RI YROXPH� SDVW SULFHV GR KHOS SUHGLFW IXWXUH OHYHOV RI WUDGLQJ YROXPH

ZKHQ WKHUH LV OLTXLGLW\ XQFHUWDLQW\� 7R VHH WKLV� UHFDOO IURP 6HFWLRQ ��� WKDW SDVW SULFHV

KHOS SUHGLFW WKH LQWHQVLW\ RI WUDGLQJ RQ SULYDWH LQIRUPDWLRQ _ VPDOO DEVROXWH SULFH

LQQRYDWLRQV WHQG WR EH IROORZHG E\ LQFUHDVHG FRQnGHQFH LQ WKH KLJK OLTXLGLW\ VWDWH�

KHQFH PRUH DJJUHVVLYH WUDGLQJ LQ WKH VXEVHTXHQW URXQG� ,W IROORZV HDVLO\ WKHQ WKDW WKH

H[SHFWHG WUDGLQJ YROXPH JHQHUDWHG E\ LQIRUPHG WUDGHUV� h,
W � LQFUHDVHV DOVR IROORZLQJ

VPDOO SULFH LQQRYDWLRQV� %\ GHnQLWLRQ� LQFUHDVHG FRQnGHQFH LQ WKH KLJK OLTXLGLW\ VWDWH

DOVR LPSOLHV KLJKHU H[SHFWHG WUDGLQJ YROXPH IURP XQLQIRUPHG WUDGHUV� h8
W � )LQDOO\�

WKH PDUNHW PDNHU KDV WR DFFRPRGDWH PRUH WUDGHV DV WKH H[SHFWHG RUGHU oRZV IURP

LQIRUPHG DQG XQLQIRUPHG WUDGHUV LQFUHDVH� 6R� h0
W ZLOO WHQG WR LQFUHDVH DIWHU VPDOO

SULFH UHDOL]DWLRQV DV ZHOO� +HQFH� ZH KDYH WKH IROORZLQJ SURSRVLWLRQ�

��



3URSRVLWLRQ ��� 6PDOO DEVROXWH SULFH UHDOL]DWLRQV WHQG WR EH IROORZHG E\ KLJKHU H[�

SHFWHG WUDGLQJ YROXPH�

��� 7KH 7LPH 3DWK RI 6WUDWHJLF 7UDGLQJ

8S WR WKLV SRLQW� ZH KDYH SULPDULO\ HPSKDVL]HG WKH SDWK GHSHQGHQFH RI VWUDWHJLF WUDG�

LQJ� LQIRUPDWLRQDO HpFLHQF\ DQG WUDGLQJ YROXPH RQ SDVW SULFHV� ,Q WKLV VXE�VHFWLRQ� ZH

FRQVLGHU WKH LPSOLFDWLRQV RI WKH PRGHO IRU WKH WLPH SDWK RI WUDGLQJ� 7R WKLV HQG� ZH

ZDQW WR LVRODWH WKH SXUH HmHFW RI XQFHUWDLQW\ DERXW OLTXLGLW\� :H n[ DQ H[SHFWHG OHYHO

RI OLTXLGLW\ x}�W DQG YDU\ WKH VSUHDG EHWZHHQ WKH WZR SRVVLEOH YDULDQFHV RI QRLVH WUDGHV�

7KH KLJKHU WKLV VSUHDG� WKH PRUH XQFHUWDLQ LQIRUPHG WUDGHUV DUH DERXW OLTXLGLW\� :H

KDYH WKH IROORZLQJ UHVXOW�

3URSRVLWLRQ ��� $V WKH LQIRUPHG WUDGHUV
 XQFHUWDLQW\ DERXW OLTXLGLW\ LQFUHDVHV �KROG�

LQJ H[SHFWHG OLTXLGLW\ FRQVWDQW�� WKH\ H[SHFW D KLJKHU SULFH LPSDFW RI WKHLU WUDGHV� WUDGH

OHVV DJJUHVVLYHO\� DQG H[SHFW ORZHU SURnWV�

,Q IDFW� WKH SURRI VKRZV WKDW� JLYHQ DQ H[SHFWHG YDULDQFH RI QRLVH WUDGHV x}�W � WKH FHUWDLQW\

HTXLYDOHQW YDULDQFH oW LV VWULFWO\ GHFUHDVLQJ LQ WKH GLmHUHQFH }
�
�
b}�

�
� ,Q YLHZ RI HTXDWLRQ

���� WKHUHIRUH� WKH DJJUHVVLYHQHVV RI LQIRUPHG WUDGLQJ� PHDVXUHG E\ nW� DOVR GHFUHDVHV

LQ }�� b }��� ,Q SDUWLFXODU� LQIRUPHG WUDGHUV WUDGH OHVV DJJUHVVLYHO\ WKDQ LI WKH YDULDQFH

RI QRLVH WUDGHV ZHUH x}�W IRU VXUH�

7KLV XQFHUWDLQW\ HmHFW� ZKLFK LV DOUHDG\ GLVFXVVHG LQ /LQGVH\ ������� LV HDV\ WR

XQGHUVWDQG� 6XSSRVH WKDW WKH LQIRUPHG WUDGHUV DUH XQFHUWDLQ DERXW OLTXLGLW\� EXW XVH

WKH WUDGLQJ VWUDWHJ\ [W  xnWYW ZLWK xnW  
T
x}�W  �

S
1 }Y� WKDW ZRXOG EH WKH HTXLOLEULXP

VWUDWHJ\ LI WKH YDULDQFH RI QRLVH WUDGHV ZHUH FRPPRQO\ NQRZQ WR EH x}�W � 7KH PDUNHW

PDNHUV� ZKR NQRZ WKH WUXH YDULDQFH }�X� GHWHUPLQH WKH VORSH RI WKHLU SULFLQJ VWUDWHJ\

E\ HVWLPDWLQJ WKH DVVHW YDOXH RQ WKH EDVLV RI WKH RUGHU oRZ� %\ WKH SURMHFWLRQ IRUPXOD

IRU QRUPDO YDULDEOHV� WKLV VORSH FRHpFLHQW WXUQV RXW WR EH VWULFWO\ FRQYH[ LQ }�X� %\

-HQVHQ
V LQHTXDOLW\� WKHUHIRUH� WKH H[SHFWHG VORSH wW  {Ww��W � �� b {W�w��W H[FHHGV

xwW  
S
1 }Y >�1 � ��

T
x}�W @� ZKLFK ZRXOG EH WKH HTXLOLEULXP VORSH LI WKH YDULDQFH RI

QRLVH WUDGHV ZHUH x}�W IRU VXUH� 6LQFH LW LV WKH H[SHFWHG VORSH WKDW GHWHUPLQHV WKH SULFH

��



UHVSRQVH DQWLFLSDWHG E\ WKH LQIRUPHG WUDGHUV� WKH\ IDFH KLJKHU H[SHFWHG FRVWV WR WUDGLQJ�

DQG DUH WKXV EHWWHU Rm WUDGLQJ OHVV DJJUHVVLYHO\� $W WKH VDPH WLPH� KLJKHU H[SHFWHG

WUDGLQJ FRVWV PHDQ ORZHU H[SHFWHG SURnWV�

:H nUVW QRWH WKDW WKH XQFHUWDLQW\ HmHFW LGHQWLnHG LQ 3URSRVLWLRQ ��� EHFRPHV OHVV

LPSRUWDQW RYHU WLPH� WUDGLQJ DJJUHVVLYHQHVV UHVHPEOHV PRUH DQG PRUH WKDW LQ WKH

K\SRWKHWLFDO ?FHUWDLQW\ EHQFKPDUN� HTXLOLEULXP ZKHUH WKH YDULDQFH RI OLTXLGLW\ WUDGHV

LQ URXQG W LV FRPPRQO\ NQRZQ WR EH x}�W � 7KLV LV IRUPDOL]HG LQ WKH QH[W UHVXOW� ZKLFK LV

DQ LPPHGLDWH FRUROODU\ RI 3URSRVLWLRQ ����

3URSRVLWLRQ ��� 7KH GLmHUHQFH xn7 b n7 � ZKLFK PHDVXUHV WKH HmHFW RI XQFHUWDLQW\

DERXW OLTXLGLW\ RQ WUDGLQJ EHKDYLRU� FRQYHUJHV WR ]HUR DOPRVW VXUHO\ DV WKH QXPEHU RI

WUDGLQJ URXQGV EHFRPHV ODUJH�

7KDW LV� DV WKH LQIRUPHG WUDGHUV
 XQFHUWDLQW\ DERXW PDUNHW OLTXLGLW\ GLPLQLVKHV RYHU

WLPH� WKHVH WUDGHUV WHQG WR WUDGH PRUH DJJUHVVLYHO\ UHODWLYH WR WKH EHQFKPDUN xnW  T
x}�W  �

S
1 }Y�� $W WKH VDPH WLPH� PDUNHW GHSWK WHQGV WR LQFUHDVH UHODWLYH WR WKH EHQFK�

PDUN� DQG VR GR WKH WUDGHUV
 H[SHFWHG SURnWV�

:KLOH WKH LQIRUPHG WUDGHUV WHQG WR WUDGH PRUH DJJUHVVLYHO\ RYHU WLPH UHODWLYH WR

WKH FHUWDLQW\ EHQFKPDUN� WKLV GRHV LQ JHQHUDO QRW LPSO\ WKDW WKH\ FDQ H[SHFW WR WUDGH

PRUH DJJUHVVLYHO\ LQ DEVROXWH WHUPV� ,Q IDFW� WKH XSZDUG WUHQG IURP WKH GLPLQLVKLQJ

XQFHUWDLQW\ HmHFW FRXOG EH PRUH WKDQ RmVHW E\ D GRZQZDUG OHYHO HmHFW VKRXOG WKH

WUXH VWDWH EH WKH RQH ZKHUH QRLVH WUDGHV DUH OHVV YRODWLOH� 7KXV� WKH SURFHVV nW LV

JHQHUDOO\ QRW D VXEPDUWLQJDOH UHODWLYH WR WKH LQIRUPHG WUDGHUV
 LQIRUPDWLRQ VHW� L�H�� LW

LV LQ JHQHUDO QRW WUXH WKDW (>nW��M{W� 9Wb�� 3Wb�@ w nW�

)RU D VPDOO QXPEHU RI LQIRUPHG WUDGHUV DQG D VPDOO VSUHDG EHWZHHQ }�� DQG }���

KRZHYHU� ZH DUH DEOH WR VKRZ WKH VXEPDUWLQJDOH SURSHUW\ IRU nW�

3URSRVLWLRQ ��� /HW 1  � RU �� DQG VXSSRVH WKDW }�� � �}�� 1 � 7KHQ WKH LQIRUPHG

WUDGHUV H[SHFW WR WUDGH PRUH DJJUHVVLYHO\ DQG HDUQ KLJKHU SHU�SHULRG SURnWV DV WLPH

SDVVHV�

7KH VWDWHG FRQGLWLRQ RQ }��� }
�
� DQG 1 JXDUDQWHHV FRQYH[LW\ RI nW LQ {W� $V WKH EHOLHI

SURFHVV LV D PDUWLQJDOH IURP WKH LQIRUPHG WUDGHUV
 SRLQW RI YLHZ �(>{W��M{W� 9Wb�� 3Wb�@  

��



{W�� WKH UHVXOW WKHQ IROORZV IURP -HQVHQ
V LQHTXDOLW\� ,Q RWKHU ZRUGV� WKH FRQGLWLRQ

HQVXUHV WKDW WKH HTXLOLEULXP VKDUHV D FUXFLDO SURSHUW\ ZLWK VLQJOH�DJHQW RSWLPL]DWLRQ

SUREOHPV� D SRVLWLYH YDOXH RI LQIRUPDWLRQ� 7KLV SRVLWLYH YDOXH PDQLIHVWV LWVHOI LQ WKH

FRQYH[LW\ RI WKH H[SHFWHG SURnW IXQFWLRQ �ZKLFK LV SURSRUWLRQDO WR nW KHUH�� :KLOH

WKH YDOXH RI LQIRUPDWLRQ LQ VLQJOH�DJHQW OHDUQLQJ SUREOHPV LV DOZD\V SRVLWLYH� LW FDQ

EH QHJDWLYH ZKHQ WKHUH LV FRPSHWLWLRQ DQG LQIRUPDWLRQ VSLOORYHU� ,Q IDFW� LI 1 ! ��

WKHQ WKH H[SHFWHG SURnW �DQG nW� DV D IXQFWLRQ RI {W DOZD\V KDV D FRQFDYH VHJPHQW DW

WKH ULJKW HQG RI WKH XQLW LQWHUYDO ^ WKH YDOXH RI LQIRUPDWLRQ LV QHJDWLYH ZKHQ LQIRUPHG

WUDGHUV DUH YHU\ RSWLPLVWLF DERXW PDUNHW GHSWK�

7KH VHFRQG UROH RI WKH DERYH FRQGLWLRQ LV WR HQVXUH WKDW WKH VSUHDG EHWZHHQ WKH WZR

SRVVLEOH YDULDQFHV LV VPDOO� LPSO\LQJ VPDOO OHYHO HmHFWV� %HOLHIV FDQ FRQYHUJH WR ]HUR

EXW WKLV ZLOO QRW KDYH DQ LPSDFW ODUJH HQRXJK RQ DYHUDJH WR RYHUFRPH WKH XSZDUG GULIW

IURP WKH UHVROXWLRQ RI XQFHUWDLQW\� &RQYHUVHO\� ZKHQ }�
�
! �}�

�
 1 � WKH ORZ OLTXLGLW\

VWDWH FDQ EH VR LOOLTXLG WKDW LQIRUPHG WUDGHUV ZLWK VXpFLHQWO\ RSWLPLVWLF EHOLHIV PXVW

H[SHFW WR EH WUDGLQJ DW WKHLU PRVW DJJUHVVLYH HDUO\ RQ�

1RWH WKDW PDUNHWV ZLWK VORZ OHDUQLQJ DUH PRUH OLNHO\ WR H[SHULHQFH SHUVLVWHQW HmHFWV

IURP OLTXLGLW\ XQFHUWDLQW\� :H VDZ LQ 6HFWLRQ ��� WKDW OHDUQLQJ ZLOO EH WKH VORZHU� WKH

VPDOOHU WKH VSUHDG EHWZHHQ WKH WZR SRVVLEOH YDULDQFHV DQG WKH JUHDWHU WKH QXPEHU RI

LQIRUPHG WUDGHUV� :KHQ WKH VSUHDG EHWZHHQ WKH YDULDQFHV EHFRPHV YHU\ VPDOO DQG

WKH QXPEHU RI LQIRUPHG WUDGHUV YHU\ ODUJH� KRZHYHU� WKH LPSRUWDQFH RI WKHVH HmHFWV LQ

WHUPV RI SULFHV DQG SURnWV GLPLQLVKHV� +HQFH� RXU UHVXOWV RQ WKH WLPH SDWK RI VWUDWHJLF

WUDGLQJ DUH PRVW OLNHO\ WR EH UHOHYDQW LQ PDUNHWV ZLWK D YDULDQFH VSUHDG DQG D QXPEHU

RI LQIRUPHG WUDGHUV WKDW ERWK OLH LQ DQ LQWHUPHGLDWH UDQJH�

� (PSLULFDO ,PSOLFDWLRQV

,Q WKLV VHFWLRQ� ZH GUDZ RXW WKH HPSLULFDO LPSOLFDWLRQV RI RXU PRGHO� :LWKRXW EHOD�

ERULQJ WKH SRLQW� RXU PRGHO PDWFKHV D QXPEHU RI EDVLF VW\OL]HG IDFWV DERXW VWUDWHJLF

WUDGLQJ WKDW DUH DEVHQW IURP PDQ\ RI WKH H[LVWLQJ PRGHOV� )LUVW� IURP WKH UHVXOWV LQ

6HFWLRQ ���� OLTXLGLW\ XQFHUWDLQW\ GHFUHDVHV WKH SURnWDELOLW\ RI LQIRUPHG WUDGLQJ� 7KDW

��



LQIRUPHG WUDGHUV GR QRW KDYH VXFK D VLJQLnFDQW DGYDQWDJH RYHU DOO RWKHUV LV PRUH LQ DF�

FRUG ZLWK WKH HPSLULFDO HYLGHQFH WKDW SUHVXPDEO\ LQIRUPHG PXWXDO IXQG PDQDJHUV nQG

LW KDUG WR EHDW YDULRXV SDVVLYH EHQFKPDUNV� 2I FRXUVH� WKHUH FDQ EH PDQ\ RWKHU UHDVRQV

IRU WKH SRRU SHUIRUPDQFH_IRU LQVWDQFH� WKHUH FRXOG EH PXOWLSOH LQIRUPHG WUDGHUV ZKR

FRPSHWH WKHLU LQIRUPDWLRQDO DGYDQWDJH DZD\� +RZHYHU� LW VHHPV WR XV WKDW D ODFN RI

LQIRUPDWLRQ DERXW WKH FRVWV RI WUDGLQJ LV DQ H[ DQWH UHDVRQDEOH IDFWRU VLQFH WKHUH LV HY�

LGHQFH WKDW ODUJH WUDGHUV H[SHQG FRQVLGHUDEOH UHVRXUFHV WR JDWKHU LQIRUPDWLRQ RQ WKHLU

WUDGLQJ HQYLURQPHQW� ,Q WKLV YHLQ� WKH LGHD WKDW LQIRUPHG WUDGHUV FDQ OHDUQ DERXW QRQ�

IXQGDPHQWDO LQIRUPDWLRQ IURP SDVW SULFHV nWV QLFHO\ ZLWK HYLGHQFH WKDW LQVWLWXWLRQV GR

ORRN WR SULFHV IRU LQIRUPDWLRQ DERXW WKH FRVW RI WUDGLQJ�

%H\RQG WKLV JHQHUDO REVHUYDWLRQ� RXU PRGHO JHQHUDWHV D QXPEHU RI WHVWDEOH LPSOLFD�

WLRQV� 7KH PRVW EDVLF LV KRZ SDVW SULFHV DmHFW IXWXUH VWUDWHJLF WUDGLQJ� ([WUHPH SULFH

LQQRYDWLRQV� UHoHFWLQJ D PDUNHW ZLWK ORZ OLTXLGLW\� ZLOO OHDG WR OHVV DJJUHVVLYH WUDGLQJ

E\ LQIRUPHG WUDGHUV LQ WKH QH[W SHULRG� 2QH FRXOG WHVW WKLV SUHGLFWLRQ XVLQJ GDWD VHWV

RQ LQVWLWXWLRQDO WUDGHV VLPLODU WR WKRVH LQ .HLP DQG 0DGKDYDQ ������ DQG &KDQ DQG

/DNRQLVKRN ������ ������

)RU LQVWDQFH� .HLP DQG 0DGKDYDQ XVH GDWD RQ EX\HU DQG VHOOHU LQLWLDWHG WUDGHV

IRU WKH SHULRG RI -DQXDU\ ���� WR 0DUFK ����� 7KLV GDWD LQFOXGHV WKH GDWH ZKHQ WKH

WUDGLQJ GHFLVLRQ ZDV PDGH� WKH GHVLUHG QXPEHU RI VKDUHV LQ WKH RUGHU DW WKH WLPH RI WKH

WUDGLQJ GHFLVLRQ ZLWK D EX\�VHOO LQGLFDWRU� WKH QXPEHU RI EURNHU UHOHDVHV SHU RUGHU� WKH

GXUDWLRQ EHIRUH RUGHUV ZHUH nOOHG DQG WKH FKRLFH RI RUGHU W\SH �DFWLYH PDUNHW RUGHUV

RU PRUH SDVVLYH OLPLW RUGHUV�� .HLP DQG 0DGKDYDQ VWXG\ YDULRXV DVSHFWV RI WUDGLQJ

EHKDYLRU PRWLYDWHG E\ PRGHOV VXFK DV .\OH ������ DQG PRUH JHQHULF WUDGLQJ EHKDYLRU

VXFK DV IHHGEDFN WUDGLQJ�

+HUH� ZH SURSRVH WKDW RQH FRXOG XVH WKLV GDWD WR JHW D UHDVRQDEOH PHDVXUH RI

DJJUHVVLYHQHVV RI WUDGLQJ RQ SULYDWH LQIRUPDWLRQ �L�H�� HVWLPDWH nW XVLQJ GHVLUHG RUGHU

VL]H RU RUGHU W\SH� DQG WHVW WKH SUHGLFWLRQ RI WKH PRGHO E\ UHJUHVVLQJ WKLV PHDVXUH RQ

D PHDVXUH RI LOOLTXLGLW\ GHULYHG IURP SDVW SULFHV �KLJKHU PRPHQWV RU VRPH PHDVXUH RI

GHYLDWLRQ IURP IRUHFDVWHG IXQGDPHQWDOV�� 2I FRXUVH� RQH ZRXOG QHHG WR FRQWURO IRU D

YDULHW\ RI IDFWRUV� EXW VHHLQJ KRZ IXWXUH VWUDWHJLF WUDGLQJ GHSHQGV RQ SDVW SULFHV ZRXOG

��



EH LQWHUHVWLQJ�

,Q D VLPLODU YHLQ� LW ZRXOG QRW EH KDUG WR LPSOHPHQW WKH SUHGLFWLRQV UHJDUGLQJ

WKH SDWK GHSHQGHQFH RI WUDGLQJ YROXPH RQ SDVW SULFHV� 7KH UHVXOW RQ LQIRUPDWLRQDO

HpFLHQF\ LV RI FRXUVH PRUH GLpFXOW WR WHVW� WKRXJK QRW HQWLUHO\ LPSRVVLEOH ZLWK PRUH

GDWD� 7KH UHVXOWV RQ WKH WLPH SDWK RI WUDGLQJ DUH DOVR SRWHQWLDOO\ WHVWDEOH EXW PXFK

KDUGHU� RQH PLJKW QHHG WR DSSHDO WR PHWKRGV GHYHORSHG LQ (OOLVRQ DQG 0XOOLQ �������

ZKR LGHQWLI\ HYHQWV LQ ZKLFK WKHUH LV OLNHO\ WR EH VSHFXODWLRQ�

� &RPSDULVRQ ZLWK 5HODWHG 0RGHOV

7KH JRDO RI RXU SDSHU LV EURDGO\ UHODWHG WR WKH ODUJH OLWHUDWXUH RQ VWUDWHJLF WUDGLQJ

IROORZLQJ .\OH ������_WR XQGHUVWDQG WKH QDWXUH RI VWUDWHJLF WUDGLQJ DQG LWV HmHFWV

RQ SULFH DQG YROXPH� 7R PHQWLRQ MXVW D IHZ SDSHUV IURP WKLV OLWHUDWXUH� %DFN ������

H[WHQGV .\OH
V UHVXOWV IRU PRUH JHQHUDO GLVWULEXWLRQV RI DVVHW SD\RmV� +ROGHQ DQG 6XE�

UDKPDQ\DP ������ FRQVLGHU WKH FDVH RI PDQ\ LQIRUPHG WUDGHUV ZKR KDYH WKH VDPH

LQIRUPDWLRQ� )RVWHU DQG 9LVKZDQDWKDQ ������ DQG %DFN� &DR DQG :LOODUG ������ DV�

VXPH PDQ\ LQIRUPHG WUDGHUV ZKR KDYH GLmHUHQW SLHFHV RI LQIRUPDWLRQ�

)RU WKH PRVW SDUW� WKLV OLWHUDWXUH KDV PDLQWDLQHG WKH DVVXPSWLRQ WKDW WKH SDUDPH�

WHUV RI WKH PRGHO �VXFK DV WKH YDULDQFH RI QRLVH WUDGHV� DUH NQRZQ WR DOO� 7KXV� WKHUH

LV QR VFRSH IRU WUDGHUV WR OHDUQ DERXW QRQ�IXQGDPHQWDO LQIRUPDWLRQ IURP SULFHV� DQG

SDVW SULFHV KDYH OLWWOH HmHFW RQ IXWXUH GHFLVLRQV RI WKH DJHQWV LQ WKHVH PRGHOV� 7KH

H[LVWHQFH RI VXFK D OLQN EHWZHHQ SDVW SULFHV DQG IXWXUH DFWLRQV LV SHUKDSV WKH PRVW

GLVWLQJXLVKLQJ IHDWXUH RI RXU PRGHO� 7KLV OLQN JHQHUDWHV PDQ\ HPSLULFDO LPSOLFDWLRQV

WKDW DUH QRW REWDLQDEOH XQGHU WKH DVVXPSWLRQ RI SHUIHFW LQIRUPDWLRQ DERXW OLTXLGLW\�

$V DOOXGHG WR LQ WKH LQWURGXFWLRQ� /LQGVH\ ������ FRPHV FORVHVW WR RXU PRGHO� +H

DOVR FRQVLGHUV D PDUNHW ZKHUH LQIRUPHG WUDGHUV GR QRW NQRZ WKH YDULDQFH RI QRLVH WUDGHV

ZKHUHDV PDUNHW PDNHUV GR� 8QOLNH XV� KH GHYHORSV D G\QDPLF PRGHO ZLWK ORQJ�OLYHG

SULYDWH LQIRUPDWLRQ LQ ZKLFK WKH ORZ YDULDQFH VWDWH FDQ RQO\ EH WKH H[WUHPH FDVH RI ]HUR

YDULDQFH �L�H�� QR QRLVH WUDGHV ZKDWVRHYHU���� ,Q HDFK SHULRG� WKHUH LV VRPH SUREDELOLW\

��+H DOVR GHYHORSV D VWDWLF PRGHO LQ ZKLFK WKH ORZ YDULDQFH VWDWH QHHG QRW EH ]HUR� 7KLV VWDWLF
YHUVLRQ SUH�GDWHV WKH VWDWLF YHUVLRQ RI RXU PRGHO�

��



WKDW WKH ORZ YDULDQFH VWDWH LV GUDZQ_HYHU\RQH nQGV RXW LPPHGLDWHO\ DQG WKH LQIRUPHG

WUDGHUV PDNH QR WUDGLQJ SURnWV DIWHU WKDW SRLQW� 6R� WKH LQIRUPHG WUDGHU DOZD\V NQRZV

WKDW KH LV LQ WKH KLJK YDULDQFH VWDWH DV ORQJ DV WKH WUDGLQJ JDPH FRQWLQXHV� 7KHUH

LV OLWWOH OHDUQLQJ IURP SDVW SULFHV� 7KH PRGHO LV OLNH .\OH ������ H[FHSW WKDW WKHUH

LV D FHUWDLQ SUREDELOLW\ WKDW WKH JDPH ZLOO HQG HDFK SHULRG DQG LQIRUPHG WUDGHUV ORVH

RXW RQ IXUWKHU VSHFXODWLYH RSSRUWXQLWLHV� +HQFH� LQIRUPHG WUDGHUV WHQG WR WUDGH PRUH

DJJUHVVLYHO\ RQ WKHLU SULYDWH LQIRUPDWLRQ WKDQ LQ WKH .\OH EHQFKPDUN�

,Q RXU PRGHO� WKH ORZ YDULDQFH VWDWH LV QRW QHFHVVDULO\ ]HUR YDULDQFH� VR WKHUH LV

VFRSH IRU JHQXLQH OHDUQLQJ IURP SDVW SULFHV� +HQFH� RXU UHVXOWV RQ OHDUQLQJ DERXW WKH

YDULDQFH RI QRLVH WUDGHV DUH DEVHQW IURP /LQGVH\ ������� DV DUH DOO RI RXU LPSOLFDWLRQV

UHJDUGLQJ WKH SDWK GHSHQGHQFH RI VWUDWHJLF WUDGLQJ� LQIRUPDWLRQDO HpFLHQF\ DQG WUDGLQJ

YROXPH RQ SDVW SULFHV�

0RUH EURDGO\� RXU PRGHO LV VLPLODU WR D IHZ RWKHU PRGHOV WKDW FRQVLGHU SDUDPHWHU

XQFHUWDLQW\ RI D VLPLODU IRUP� )RUVWHU DQG *HRUJH ������ FRQVLGHU D VWDWLF PRGHO LQ

ZKLFK PDUNHW PDNHUV KDYH EHWWHU LQIRUPDWLRQ UHJDUGLQJ OLTXLGLW\ WUDGHV� 7KH\ H[DPLQH

WKH FRQVHTXHQFHV RI DQRQ\PLW\ RI OLTXLGLW\ WUDGLQJ RQ YDULRXV ZHOIDUH PHDVXUHV� .XPDU

DQG 6HSSL ������ H[DPLQH D PRGHO RI DUELWUDJH LQ LQGH[ IXWXUHV� LQ ZKLFK WKH SUHFLVLRQ

RI KHWHURJHQHRXV VLJQDOV UHFHLYHG E\ PDUNHW PDNHUV DW GLmHUHQW JHRJUDSKLF ORFDWLRQV

LV SULYDWH LQIRUPDWLRQ� $QG PRUH UHFHQWO\� *HUYDLV ������ DQG 6SLHJHO DQG 6XEUDK�

PDQ\DP ������ FRQVLGHU PRGHOV LQ ZKLFK PDUNHW PDUNHUV QRW RQO\ ODFN LQIRUPDWLRQ RQ

DQ LQIRUPHG WUDGHU
V VLJQDO DERXW WKH PHDQ RI WKH DVVHW YDOXH EXW DOVR KDYH WR LQIHU WKH

H[�DQWH YDOXH �YDULDQFH� RI KLV SULYDWH LQIRUPDWLRQ� :KLOH WKH VHW�XSV RI WKHVH PRGHOV

VKDUH VRPH VLPLODULWLHV WR RXUV� WKHLU IRFXV DQG UHVXOWV DUH HQWLUHO\ GLmHUHQW IURP RXUV�

� &RQFOXVLRQ

,Q WKLV SDSHU� ZH GHYHORS D PRGHO WR VWXG\ WKH HmHFWV RI SULFH LPSDFW XQFHUWDLQW\ RQ

WKH RSWLPDO WUDGLQJ VWUDWHJLHV RI ODUJH WUDGHUV DV ZHOO DV WKH HTXLOLEULXP IHHGEDFN WR

SULFHV� ,Q RXU PRGHO� ULVN�QHXWUDO LQIRUPHG WUDGHUV VWUDWHJLFDOO\ WUDGH DJDLQVW ULVN�

QHXWUDO FRPSHWLWLYH PDUNHW PDNHUV WR H[SORLW VKRUW�OLYHG SULYDWH LQIRUPDWLRQ� 8QOLNH

��



PDUNHW PDNHUV� WKHVH LQIRUPHG WUDGHUV KDYH LQFRPSOHWH LQIRUPDWLRQ DERXW WKH GLVWULEX�

WLRQ IURP ZKLFK OLTXLGLW\ �?QRLVH�� WUDGHV DUH GUDZQ� $V D UHVXOW� WKH\ IDFH XQFHUWDLQW\

DERXW WKH SULFH LPSDFW RI WKHLU WUDGHV �L�H� PDUNHW OLTXLGLW\�� 7KH\ RSWLPDOO\ WDNH LQWR

DFFRXQW WKLV XQFHUWDLQW\ LQ WKHLU WUDGHV DQG OHDUQ DERXW PDUNHW OLTXLGLW\ IURP SDVW

SULFHV�

7R VXPPDUL]H� ZH nQG WKH IROORZLQJ� )LUVW� SULFHV WKDW GHYLDWH PDUNHGO\ IURP

WKH IRUHFDVW RI WHUPLQDO DVVHW YDOXH EDVHG RQ SXEOLF QHZV WHQG WR OHDG WR UHYLVLRQV RI

LQIRUPHG WUDGHUV
 EHOLHIV LQ IDYRU RI WKH ORZ OLTXLGLW\ VWDWH� )XUWKHUPRUH� WKLV UHYLVLRQ LQ

EHOLHIV UHVXOWV LQ OHVV DJJUHVVLYH WUDGLQJ RQ SULYDWH LQIRUPDWLRQ E\ LQIRUPHG WUDGHUV� ,Q

WXUQ� LQIRUPDWLRQDO HpFLHQF\ DQG WUDGLQJ YROXPH DUH GHSHQGHQW RQ WKH SDWK RI SULFHV�

)LQDOO\� OHDUQLQJ DERXW OLTXLGLW\ KDV LQWHUHVWLQJ HmHFWV RQ WKH XQFRQGLWLRQDO SURSHUWLHV

RI RSWLPDO VWUDWHJLF WUDGLQJ SROLFLHV�

(YHQ WKRXJK WKH PRGHO LV KLJKO\ VW\OL]HG� LW GRHV H[KLELW DQ DWWUDFWLYH SURSHUW\�

SDVW SULFHV DmHFW IXWXUH PDUNHW OLTXLGLW\ DQG WUDGLQJ VWUDWHJLHV� 7KLV IHDWXUH LV PLVVLQJ

LQ PRVW RI WKH H[LVWLQJ PRGHOV RI VWUDWHJLF WUDGLQJ� +HQFH� D FDUHIXO VWXG\ RI WKH

G\QDPLFV PD\ \LHOG PRUH LQVLJKWV LQWR UHWXUQ DQG WUDGLQJ SDWWHUQV� 0RUHRYHU� ZH

FDQ DOVR LQFRUSRUDWH ULFKHU G\QDPLFV E\ DOORZLQJ IRU WKH YDULDQFH RI OLTXLGLW\ WUDGHV

WR FKDQJH RYHU WLPH� )RU LQVWDQFH� ZH FDQ DOORZ WKH YDULDQFH RI OLTXLGLW\ WUDGHV WR

IROORZ D WZR�VWDWH 0DUNRY FKDLQ DQG VWXG\ WKH G\QDPLFV JHQHUDWHG LQ WKLV FKDQJLQJ

HQYLURQPHQW�

2XU IRFXV LV SXUHO\ RQ WKH VSHFXODWLYH PRWLYH IRU WUDGH RQ WKH SDUW RI ODUJH WUDGHUV�

,Q UHDOLW\� ODUJH WUDGHUV SUREDEO\ WUDGH WR ERWK VSHFXODWH DQG KHGJH� 7KLV GXDO WUDGLQJ

PRWLYH LV FDSWXUHG LQ D QXPEHU RI SDSHUV VXFK DV $GPDWL DQG 3oHLGHUHU ������� )RVWHU

DQG 9LVKZDQDWKDQ ������� 6HSSL ������� DQG 9D\DQRV ������� $GGLWLRQDOO\� ZH KDYH

LJQRUHG WKH G\QDPLFV LQ WKH XQZLQGLQJ RI ODUJH SRVLWLRQV� ZKLFK LV DQ LPSRUWDQW SURE�

OHP HQFRXQWHUHG E\ ODUJH LQVWLWXWLRQV� 7KLV SUREOHP LV EHWWHU DGGUHVVHG E\ %HUWVLPDV

DQG /R ������ ZKR VWXG\ WKH G\QDPLF VWUDWHJLHV RI ODUJH WUDGHUV ZKR KDYH D n[HG WLPH

KRUL]RQ WR FRPSOHWH D WUDGH� 7R IXOO\ XQGHUVWDQG WKH LPSRUWDQFH RI XQFHUWDLQW\ DERXW

PDUNHW OLTXLGLW\� D PRGHO VKRXOG LQFRUSRUDWH WKHVH RWKHU PRWLYHV IRU WUDGH DV ZHOO�

��
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5HIHUHQFHV

$GPDWL� $�5�� ����� ?7KH ,QIRUPDWLRQDO 5ROH RI 3ULFHV� $ 5HYLHZ (VVD\�� -RXUQDO RI

0RQHWDU\ (FRQRPLFV� ��� ��������

$GPDWL� $�5�� DQG 3� 3oHLGHUHU� ����� ?$ 7KHRU\ RI ,QWUDGD\ 3DWWHUQV� 9ROXPH DQG

3ULFH 9DULDELOLW\�� 5HYLHZ RI )LQDQFLDO 6WXGLHV �� �����

%DFN� .�� ����� ?,QVLGHU 7UDGLQJ LQ &RQWLQXRXV 7LPH�� 5HYLHZ RI )LQDQFLDO 6WXGLHV�

�� ��������

%DFN� .�� +� &DR DQG *� :LOODUG� ����� ?,PSHUIHFW &RPSHWLWLRQ $PRQJ ,QIRUPHG

7UDGHUV�� -RXUQDO RI )LQDQFH� IRUWKFRPLQJ�

%HUWVLPDV� '�� DQG $� /R� ����� ?2SWLPDO &RQWURO RI ([HFXWLRQ &RVWV�� -RXUQDO RI

)LQDQFLDO 0DUNHWV� �� �����

%ROWRQ� 3�� DQG &� +DUULV� ����� ?6WUDWHJLF ([SHULPHQWDWLRQ�� (FRQRPHWULFD� ��� ����
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&DUKDUW� 0�� ����� ?2Q WKH 3HUVLVWHQFH RI 0XWXDO )XQG 3HUIRUPDQFH�� -RXUQDO RI

)LQDQFH� ��� ������

&KDQ� /�� DQG -� /DNRQLVKRN� ����� ?,QVWLWXWLRQDO 7UDGHV DQG ,QWUD�'D\ 6WRFN 3ULFH

%HKDYLRU�� -RXUQDO RI )LQDQFLDO (FRQRPLFV� ��� ��������

&KDQ� /�� DQG -� /DNRQLVKRN� ����� ?7KH %HKDYLRU RI 6WRFN 3ULFHV $URXQG ,QVWLWX�

WLRQDO 7UDGHV�� -RXUQDO RI )LQDQFH� ��� ����������

(DVOH\� '�� DQG 1�0� .LHIHU� ����� ?&RQWUROOLQJ D 6WRFKDVWLF 3URFHVV ZLWK 8QNQRZQ

3DUDPHWHUV�� (FRQRPHWULFD� ��� ����������

(OOLVRQ� 6�)�� DQG :�3� 0XOOLQ� ����� ?*UDGXDO ,QFRUSRUDWLRQ RI ,QIRUPDWLRQ LQWR

6WRFN 3ULFHV� (PSLULFDO 6WUDWHJLHV�� 1%(5 :RUNLQJ 3DSHU �����

)DPD� (�� ����� ?(pFLHQW &DSLWDO 0DUNHWV� ,,�� -RXUQDO RI )LQDQFH� ��� ����������

)RUVWHU� 0�0�� DQG 7�-� *HRUJH� ����� ?$QRQ\PLW\ LQ 6HFXULWLHV 0DUNHWV�� -RXUQDO

RI )LQDQFLDO ,QWHUPHGLDWLRQ� �� ��������

)RVWHU� )�'�� DQG 6� 9LVZDQDWKDQ� ����� ?$ 7KHRU\ RI ,QWHUGD\ 9DULDWLRQV LQ 9ROXPH�

9DULDQFH� DQG 7UDGLQJ &RVWV LQ 6HFXULWLHV 0DUNHWV�� 5HYLHZ RI )LQDQFLDO 6WXGLHV
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)RVWHU� )�'�� DQG 6� 9LVKZDQDWKDQ� ����� ?6WUDWHJLF 7UDGLQJ ZKHQ $JHQWV )RUHFDVW

WKH )RUHFDVWV RI 2WKHUV�� -RXUQDO RI )LQDQFH� ��� ����������

��



*HUYDLV� 6�� ����� ?0DUNHW 0LFURVWUXFWXUH ZLWK 8QFHUWDLQ ,QIRUPDWLRQ 3UHFLVLRQV� $

1HZ )UDPHZRUN�� PLPHR� 8QLYHUVLW\ RI 3HQQV\OYDQLD�

*RPSHUV� 3�$� DQG $� 0HWULFN� ����� ?+RZ DUH /DUJH ,QVWLWXWLRQV 'LmHUHQW IURP

2WKHU ,QYHVWRUV" :K\ GR WKHVH 'LmHUHQFHV 0DWWHU IRU (TXLW\ 3ULFHV DQG 5H�

WXUQV"� PLPHR� +DUYDUG %XVLQHVV 6FKRRO�

*URVVPDQ� 6�-�� ����� ?2Q WKH (pFLHQF\ RI &RPSHWLWLYH 6WRFN 0DUNHWV:KHUH 7UDGHUV

+DYH 'LYHUVH ,QIRUPDWLRQ�� -RXUQDO RI )LQDQFH� ��� ��������

+DXVPDQ� -�� $� /R DQG &� 0DF.LQOD\� ����� ?$Q 2UGHUHG 3URELW $QDO\VLV RI 7UDQV�

DFWLRQ 6WRFN SULFHV�� -RXUQDO RI )LQDQFLDO (FRQRPLFV� ��� ��������

+ROGHQ� &�� DQG $� 6XEUDKPDQ\DP� ����� ?/RQJ�OLYHG 3ULYDWH ,QIRUPDWLRQ DQG ,P�

SHUIHFW &RPSHWLWLRQ�� -RXUQDO RI )LQDQFH� ��� ��������

+ROWKDXVHQ� 5�� 5� /HIWZLFK DQG '� 0D\HUV� ����� ?7KH (mHFW RI /DUJH %ORFN 7UDQV�

DFWLRQV RQ 6HFXULW\ 3ULFHV� $ &URVV�6HFWLRQDO $QDO\VLV�� -RXUQDO RI )LQDQFLDO

(FRQRPLFV� ��� ��������

+ROWKDXVHQ� 5�� 5� /HIWZLFK DQG '� 0D\HUV� ����� ?/DUJH %ORFN 7UDQVDFWLRQV� WKH

6SHHG RI 5HVSRQVH DQG 7HPSRUDU\ DQG 3HUPDQHQW 6WRFN�3ULFH (mHFWV�� -RXUQDO

RI )LQDQFLDO (FRQRPLFV� ��� ������

-HQVHQ� 0�&�� ����� ?5LVN� WKH 3ULFLQJ RI &DSLWDO $VVHWV� DQG (YDOXDWLRQ RI ,QYHVWPHQW

3RUWIROLRV�� -RXUQDO RI %XVLQHVV� ��� ��������

.HLP� '� DQG $� 0DGKDYDQ� ����� ?$QDWRP\ RI WKH 7UDGLQJ 3URFHVV� (PSLULFDO (YL�

GHQFH RQ WKH %HKDYLRU RI ,QVWLWXWLRQDO 7UDGHUV�� -RXUQDO RI )LQDQFLDO (FRQRPLFV�
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.HLP� '�� DQG $� 0DGKDYDQ� ����� ?7KH 8SVWDLUV 0DUNHW IRU /DUJH�%ORFN 7UDQVDF�

WLRQV� $QDO\VLV DQG 0HDVXUHPHQW RI 3ULFH (mHFWV�� 5HYLHZ RI )LQDQFLDO 6WXGLHV�
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.HOOHU� *�� DQG 6� 5DG\� ����� ?2SWLPDO ([SHULPHQWDWLRQ LQ D &KDQJLQJ (QYLURQ�

PHQW�� 5HYLHZ RI (FRQRPLF 6WXGLHV� ��� ��������

.LHIHU� 1�0�� ����� ?$ 9DOXH )XQFWLRQ $ULVLQJ LQ WKH (FRQRPLFV RI ,QIRUPDWLRQ��

-RXUQDO RI (FRQRPLF '\QDPLFV DQG &RQWURO� ��� ��������

.UDXV� $�� DQG +� 6WROO� ����� ?3ULFH ,PSDFWV RI %ORFN 7UDGLQJ RQ WKH 1HZ <RUN

6WRFN ([FKDQJH�� -RXUQDO RI )LQDQFH� ��� ��������

.XPDU� 3� DQG '� 6HSSL� ����� ?,QIRUPDWLRQ DQG ,QGH[ $UELWUDJH�� -RXUQDO RI %XVL�

QHVV� ��� ��������
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.\OH� $�� ����� ?&RQWLQXRXV $XFWLRQV DQG ,QVLGHU 7UDGLQJ�� (FRQRPHWULFD� ��� �����
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/HDFK� -�&�� DQG $� 0DGKDYDQ� ����� ?3ULFH ([SHULPHQWDWLRQ DQG 6HFXULW\ 0DUNHW

6WUXFWXUH�� 5HYLHZ RI )LQDQFLDO 6WXGLHV� �� ��������

/LQGVH\� 5�� ����� ?0DUNHW 0DNHUV� $V\PPHWULF ,QIRUPDWLRQ DQG 3ULFH )RUPDWLRQ��

XQSXEOLVKHG 3K�'� WKHVLV� +DDV 6FKRRO RI 0DQDJHPHQW� 8QLYHUVLW\ RI &DOLIRUQLD

DW %HUNHOH\�

2
+DUD� 0�� ����� 0DUNHW 0LFURVWUXFWXUH 7KHRU\� %ODFNZHOO 3XEOLVKHUV� &DPEULGJH

0$�

3HUROG� $�� ����� ?7KH ,PSOHPHQWDWLRQ 6KRUWIDOO� 3DSHU YHUVXV 5HDOLW\�� -RXUQDO RI

3RUWIROLR 0DQDJHPHQW ��� ����

5HLVV� 3�&�� DQG ,�0� :HUQHU� ����� ?'RHV 5LVN 6KDULQJ 0RWLYDWH ,QWHUGHDOHU 7UDG�

LQJ"�� -RXUQDO RI )LQDQFH� ��� ����������

6FKROHV� 0�� ����� ?7KH 0DUNHW IRU 6HFXULWLHV� 6XEVWLWXWLRQ YHUVXV 3ULFH 3UHVVXUH DQG

WKH (mHFWV RI ,QIRUPDWLRQ RQ 6KDUH 3ULFHV�� -RXUQDO RI %XVLQHVV� ��� ��������

6FKZDUW]� 5�� DQG -� 6KDSLUR� ����� ?7KH &KDOOHQJH RI ,QVWLWXWLRQDOLVP IRU WKH (TXLW\

0DUNHWV�� PLPHR� 1HZ <RUN 8QLYHUVLW\�

6HSSL� '�� ����� ?(TXLOLEULXP %ORFN 7UDGLQJ DQG $V\PPHWULF ,QIRUPDWLRQ�� -RXUQDO

RI )LQDQFH� ��� ������

6SLHJHO� 0� DQG $� 6XEUDKPDQ\DP� ����� ?$V\PPHWULF ,QIRUPDWLRQ DQG 'LVFORVXUH

5XOHV�� PLPHR� <DOH 6FKRRO RI 0DQDJHPHQW�

9D\DQRV� '�� ����� ?6WUDWHJLF 7UDGLQJ LQ D '\QDPLF 1RLV\ 0DUNHW�� PLPHR� 0,7�

��


