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Kxggduw/ Sul|d Udjkxelu/ dqg vhplqdu sduwlflsdqwv dw wkh Xqlyhuvlw| ri Zlvfrqvlq/ Pdglvrq/ Vdqwd Fodud

Xqlyhuvlw|/ Qruwkhdvwhuq Xqlyhuvlw| dqg wkh ZID phhwlqjv lq Vxpphu 4<<< iru wkhlu ihhgedfn1 Zh duh

dovr yhu| judwhixo wr Oduu| Jorvwhq dqg dq dqrq|prxv uhihuhh iru ghwdlohg frpphqwv wkdw ohg wr h{whqvlyh

uhylvlrqv ri rxu ruljlqdo sdshu1 Wkh �uvw dxwkru zrxog olnh wr wkdqn wkh Ghdq Zlwwhu Irxqgdwlrq iru

vxssruw1 Wkh vhfrqg dxwkru zrxog dovr olnh wr wkdqn wkh Qdwlrqdo Vflhqfh Irxqgdwlrq iru vxssruw xqghu

judqw VEU <70437;81
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7KH IHH VWUXFWXUH XVHG WR FRPSHQVDWH LQYHVWPHQW DGYLVHUV LV FHQWUDO WR WKH VWXG\ RI IXQG GHVLJQ�

DQG DnHFWV LQYHVWRU ZHOIDUH LQ DW OHDVW WKUHH ZD\V� �L� E\ LQpXHQFLQJ WKH SRUWIROLR�VHOHFWLRQ LQFHQ�

WLYHV RI WKH DGYLVHU� �LL� E\ DnHFWLQJ ULVN�VKDULQJ EHWZHHQ DGYLVHU DQG LQYHVWRU� DQG �LLL� WKURXJK

LWV XVH DV D VLJQDO RI TXDOLW\ E\ VXSHULRU LQYHVWPHQW DGYLVHUV� ,Q WKLV SDSHU� ZH GHVFULEH D PRGHO

LQ ZKLFK DOO RI WKHVH IHDWXUHV DUH SUHVHQW� DQG XVH LW WR FRPSDUH WZR SRSXODU DQG FRQWUDVWLQJ

IRUPV RI IHH FRQWUDFWV� WKH ?IXOFUXP� DQG WKH ?LQFHQWLYH� W\SHV� IURP WKH VWDQGSRLQW RI LQYHVWRU

ZHOIDUH� :KLOH WKH IRUPHU KDV VRPH XQGHQLDEO\ DWWUDFWLYH IHDWXUHV �WKDW KDYH� LQ SDUWLFXODU� EHHQ

XVHG E\ UHJXODWRUV WR MXVWLI\ LWV PDQGDWRU\ XVH LQ D PXWXDO IXQG FRQWH[W�� ZH oQG VXUSULVLQJO\

WKDW LW LV WKH ODWWHU WKDW LV RIWHQ PRUH DWWUDFWLYH IURP WKH VWDQGSRLQW RI LQYHVWRU ZHOIDUH� 2XU

PRGHO LV D pH[LEOH RQH� RXU FRQFOXVLRQV DUH VKRZQ WR EH UREXVW WR PDQ\ H[WHQVLRQV RI LQWHUHVW�

7KH UHVXOWV DUH DOVR H[WHQGHG WR FRQVLGHU XQUHVWULFWHG IHH VWUXFWXUHV DQG FRPSHWLWLYH PDUNHWV IRU

IXQG PDQDJHUV�
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7KH IHH VWUXFWXUH XVHG WR FRPSHQVDWH DQ LQYHVWPHQW DGYLVHU LV XQTXHVWLRQDEO\ RQH RI WKH PRVW

VHQVLWLYH DVSHFWV RI IXQG GHVLJQ� $V VXFK� LW KDV EHHQ WKH IRFXV RI FRQVLGHUDEOH DWWHQWLRQ� ERWK

DFDGHPLF DQG UHJXODWRU\� 2Q WKH DFDGHPLF IURQW� D VXEVWDQWLDO OLWHUDWXUH KDV H[DPLQHG YDULRXV

DVSHFWV RI WKH IHH VWUXFWXUH LQFOXGLQJ LWV LPSOLFDWLRQV IRU SRUWIROLR FKRLFH �H�J�� $GPDWL DQG

3OHLGHUHU ������� *ULQEODWW DQG 7LWPDQ ������� DQG LWV LPSDFW LQ D VLJQDOLQJ FRQWH[W �H�J��

+XGGDUW �������� 6HFWLRQ � SURYLGHV D EULHI UHYLHZ RI WKLV OLWHUDWXUH� 2Q WKH UHJXODWRU\ VLGH�

SHUPLVVLEOH IHH VWUXFWXUHV IRU 86 PXWXDO IXQGV DUH ODLG RXW LQ WKH ���� $PHQGPHQW WR WKH

,QYHVWPHQW $GYLVRUV $FW RI ����� 7KH UHTXLUHPHQWV RI WKH $FW DUH TXLWH VSHFLoF� SHUIRUPDQFH�

EDVHG FRPSHQVDWLRQ FRQWUDFWV DUH DGPLVVLEOH RQO\ LI WKH\ DUH RI WKH ?IXOFUXP� YDULHW\� L�H�� RQHV

LQ ZKLFK WKH DGYLVHU
V IHH LV V\PPHWULF DURXQG D FKRVHQ LQGH[� GHFUHDVLQJ IRU XQGHUSHUIRUPLQJ

WKH LQGH[ LQ WKH VDPH ZD\ LQ ZKLFK LW LQFUHDVHV IRU RXWSHUIRUPLQJ LW� ,Q SDUWLFXODU� DV\PPHWULF

?LQFHQWLYH IHH� FRQWUDFWV LQ ZKLFK DGYLVHUV UHFHLYH D EDVH IHH SOXV D ERQXV IRU H[FHHGLQJ D

EHQFKPDUN LQGH[ DUH SURKLELWHG��

7KH LPSRUWDQFH RI WKH IHH VWUXFWXUH LQ GHWHUPLQLQJ LQYHVWRU ZHOIDUH DULVHV IURP WKUHH GLVWLQFW

VRXUFHV� )LUVW� WKH IHH VWUXFWXUH GLUHFWO\ DnHFWV WKH SRUWIROLR�VHOHFWLRQ LQFHQWLYHV RI WKH DGYLVHU�

LQGHHG� WKH IXOFUXP�IHH UHTXLUHPHQW RQ WKH PXWXDO IXQG LQGXVWU\ LV H[SOLFLWO\ PRWLYDWHG E\ WKH

DUJXPHQW WKDW LQFHQWLYH IHHV ZLWK WKHLU RSWLRQ�OLNH SD\RnV HQFRXUDJH LQYHVWPHQW DGYLVHUV WR WDNH

?H[FHVVLYH� DPRXQWV RI ULVN E\ SURWHFWLQJ WKHP IURP WKH QHJDWLYH FRQVHTXHQFHV RI WKHLU DFWLRQV�

6HFRQG� IRU DQ\ JLYHQ GLVWULEXWLRQ RI SRUWIROLR UHWXUQV� WKH IHH VWUXFWXUH GHWHUPLQHV WKH GLYLVLRQ RI

UHWXUQV EHWZHHQ LQYHVWRU DQG DGYLVHU� DQG� LSVR IDFWR� SOD\V DQ LPSRUWDQW ULVN�VKDULQJ UROH� 7KLUG�

LQ WKH SUHVHQFH RI LQYHVWPHQW DGYLVHUV RI GLnHULQJ DELOLWLHV� WKH IHH VWUXFWXUH DnHFWV WKH ZD\ IXQGV

FDQ FRPSHWH� LQ SDUWLFXODU� WKH SRWHQWLDO WR VLJQDO LQIRUPDWLRQ FRQFHUQLQJ WKHVH DELOLWLHV�

,Q WKLV SDSHU� ZH GHVFULEH D PRGHO LQ ZKLFK DOO RI WKHVH FRQVLGHUDWLRQV DUH SUHVHQW� DQG XVH LW

WR H[DPLQH WKH HTXLOLEULXP LPSOLFDWLRQV RI GLnHUHQW IHH VWUXFWXUHV� :H DUH HVSHFLDOO\ LQWHUHVWHG

LQ WKH LQYHVWRU
V SHUVSHFWLYH RQ WKH FKRLFH EHWZHHQ WZR QDWXUDO EHQFKPDUNV� �D� IXOFUXP IHHV�

ZKLFK DUH PDQGDWHG E\ ODZ IRU 86 PXWXDO IXQGV� DQG �E� LQFHQWLYH IHHV� ZKLFK DUH FRPPRQO\

XVHG LQ SUDFWLFH ZKHUH SHUPLWWHG �H�J�� E\ KHGJH IXQGV�� DQG D IHDU RI ZKRVH ?DGYHUVH� LQFHQWLYH

FRQVHTXHQFHV XQGHUOLHV WKH IXOFUXP IHH UHTXLUHPHQW IRU PXWXDO IXQGV� 7R WKLV HQG� PXFK RI RXU

DQDO\VLV IRFXVHV RQ D FRPSDULVRQ RI VHWWLQJV ZKHUH IHH FRQWUDFWV EHORQJ WR RQH RI WKHVH WZR

UHJLPHV� %\ NH\LQJ LQ RQ VXFK D KRUVH UDFH� ZH DLP� RI FRXUVH� WR LGHQWLI\ FRQGLWLRQV XQGHU ZKLFK

LQYHVWRUV SUHIHU DQ LQFHQWLYH IHH HQYLURQPHQW WR RQH ZLWK IXOFUXP IHHV RU YLFH YHUVD� EXW� PRUH

JHQHUDOO\� ZH DOVR DLP WR H[SORLW WKH FRQWUDVWV EHWZHHQ WKHVH DOWHUQDWLYHV WR H[WUDFW EURDG LQVLJKWV

LQWR WKH UROH RI GLnHUHQW DVSHFWV RI WKH IHH VWUXFWXUH LQ LQpXHQFLQJ HTXLOLEULXP RXWFRPHV� $ oQDO

VHFWLRQ WKHQ FRPSOHWHV WKH DQDO\VLV E\ H[DPLQLQJ WKH DOWHUQDWLYH RI DQ XQUHVWULFWHG IHH VWUXFWXUH�2

4Zh vwuhvv wkh srlqw wkdw lqfhqwlyh ihhv +ru _shuirupdqfh ihhv% dv wkh| kdyh dovr ehhq fdoohg, duh qhfhvvdulo|

dv|pphwulf> wkh| uhzdug jrrg shuirupdqfh zlwkrxw shqdol}lqj srru shuirupdqfh1
5Zh irfxv pxfk ri rxu dwwhqwlrq rq lqfhqwlyh dqg ixofuxp ihhv iru wzr uhdvrqv1 Iluvw/ wkh fkrlfh ehwzhhq
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2XU PRGHO KDV WKH IROORZLQJ IRUP� 7KHUH DUH LQYHVWPHQW DGYLVHUV RI GLnHULQJ DELOLWLHV ZKR

DQQRXQFH IHH FRQWUDFWV �ZH FRQVLGHU WZR SRVVLEOH W\SHV RI DGYLVHUV ZKRP ZH ODEHO ?LQIRUPHG� DQG

?XQLQIRUPHG��� $GYLVHUV DLP WR PD[LPL]H H[SHFWHG IHHV� DQG KDYH UHVHUYDWLRQ IHH OHYHOV WKDW WKH\

PXVW PHHW� LQ RXU PRGHO� WKHVH UHVHUYDWLRQ IHH OHYHOV PD\ EH LQWHUSUHWHG QDWXUDOO\ DV HQWU\ FRVWV

LQWR WKH LQGXVWU\� 7KH IHH VWUXFWXUHV DQQRXQFHG E\ WKH DGYLVHUV �D� FDUU\ LPSOLFLW LQIRUPDWLRQ

DERXW WKH SRUWIROLR VHOHFWLRQV DGYLVHUV PD\ PDNH� �E� GHWHUPLQH WKH GLYLVLRQ RI UHDOL]HG UHWXUQV

EHWZHHQ LQYHVWRU DQG DGYLVHU� DQG �F� DFW DV VLJQDOV RI DGYLVHUV
 DELOLWLHV� 7DNLQJ DOO WKHVH IDFWRUV

LQWR DFFRXQW� LQYHVWRUV REVHUYH DQQRXQFHG IHH FRQWUDFWV DQG PDNH WKHLU LQYHVWPHQW GHFLVLRQV� 7KH

DGYLVHUV WKHQ FKRRVH SRUWIROLRV� DOORFDWLQJ WKH DPRXQW LQYHVWHG ZLWK WKHP EHWZHHQ WKH DYDLODEOH

VHFXULWLHV� DQG WKH SDUWLFLSDQWV
 oQDO UHZDUGV DUH UHDOL]HG� (TXLOLEULXP LV GHoQHG LQ WKH XVXDO ZD\�

$V PHQWLRQHG� PXFK RI RXU DQDO\VLV FRQFHQWUDWHV RQ D FRPSDULVRQ RI WZR VHWWLQJV� RQH ZKHUH

WKH FKRVHQ IHH FRQWUDFWV DUH RI WKH IXOFUXP IRUP� DQG RQH ZKHUH WKH\ DUH RI WKH LQFHQWLYH IRUP�

([SHFWHGO\� ZH oQG WKDW LQFHQWLYH IHHV OHDG WR WKH DGRSWLRQ RI PRUH ULVN\ SRUWIROLRV WKDQ

IXOFUXP IHHV� )RU LQVWDQFH� XQLQIRUPHG DGYLVHUV RSHUDWLQJ LQ D IXOFUXP�IHH HQYLURQPHQW VHOHFW

RQO\ PRGHUDWHO\ ULVN\ SRUWIROLRV� EXW HYHQ VXFK DGYLVHUV VZLWFK WR H[WUHPH_DQG� LQ D SUHFLVH VHQVH�

VXE�RSWLPDO_SRUWIROLRV XQGHU LQFHQWLYH IHHV� 6WULNLQJO\� KRZHYHU� ZH oQG WKDW HTXLOLEULXP LQYHVWRU

ZHOIDUH PD\ EH VWULFWO\ KLJKHU XQGHU LQFHQWLYH IHHV WKDQ IXOFUXP IHHV XQGHU UREXVW FRQGLWLRQV�

,QGHHG� ZH LGHQWLI\ VSHFLoF VHWV RI FRQGLWLRQV RI LQWHUHVW XQGHU ZKLFK LQFHQWLYH IHHV DUH DFWXDOO\

GRPLQDQW� WKDW LV� WKH\ DUH QHYHU ZRUVH IRU LQYHVWRU ZHOIDUH WKDQ IXOFUXP IHHV� DQG IRU D UDQJH

RI SDUDPHWHUL]DWLRQV GR VWULFWO\ EHWWHU� 7KHQ� H[WHQGLQJ WKHVH oQGLQJV PRUH JHQHUDOO\� ZH VKRZ

WKDW LQFHQWLYH IHHV W\SLFDOO\ SURYLGH KLJKHU LQYHVWRU ZHOIDUH ZKHQHYHU WKH XQLQIRUPHG DGYLVHU
V

UHVHUYDWLRQ IHH OHYHO LV VPDOO �L�H�� WKH XQLQIRUPHG DGYLVHU IDFHV ORZ HQWU\ FRVWV�� ZKLOH IXOFUXP

IHHV GR EHWWHU IRU WKH LQYHVWRU ZKHQ WKLV SDUDPHWHU LV ODUJH�

:KDW GULYHV WKH SRVVLEOH VXSHULRULW\ RI LQFHQWLYH IHHV" 7KH LQYHVWRU
V HTXLOLEULXP XWLOLW\ GHULYHV

IURP D WUDGH�Rn EHWZHHQ WZR IRUFHV� WKH ULVN�VKDULQJ DQG SRUWIROLR VHOHFWLRQ SURSHUWLHV RI WKH IHH

VWUXFWXUH RQ WKH RQH KDQG� DQG LWV VLJQDOLQJ HqFDF\ RQ WKH RWKHU� :KHQ LQYHVWRUV DUH ULVN�DYHUVH�

IXOFUXP IHHV SURYLGH EHWWHU ULVN�VKDULQJ WKDQ LQFHQWLYH IHHV� VLQFH WKH\ WUDQVIHU ZHLJKW IURP WKH

WDLOV RI WKH UHWXUQ GLVWULEXWLRQ WR LWV PLGGOH_WKH\ UDLVH LQYHVWRUV
 SD\RnV ZKHQ UHWXUQV DUH ORZ

DQG ORZHU WKHP ZKHQ WKH\ DUH KLJK� 0RUHRYHU� WKH\ UHGXFH WKH DGYLVHU
V LQFHQWLYH WR FKRRVH

RYHUO\ ULVN\ SRUWIROLRV� 7KHVH DVSHFWV RI IXOFUXP IHHV ZRUN WR WKH LQYHVWRU
V EHQHoW�

%DODQFLQJ WKLV� IXOFUXP IHHV DOVR PDNH LW HDVLHU IRU WKH LQIRUPHG DGYLVHU WR VHSDUDWH KLPVHOI

IURP WKH XQLQIRUPHG DGYLVHU� IXOFUXP IHHV LQFUHDVH WKH GRZQVLGH ULVN WR WKH XQLQIRUPHG DGYLVHU

IURP FKRRVLQJ WKH ?ZURQJ� SRUWIROLR� DQG VR PDNH PLPLFNLQJ D PRUH H[SHQVLYH SURSRVLWLRQ� 7KXV�

IXOFUXP IHHV SURYLGH WKH LQIRUPHG DGYLVHU ZLWK WKH DELOLW\ WR VHW D ?KLJKHU� OHYHO RI IHHV ZKLOH VWLOO

wkhvh wzr zlgho|0xvhg vwuxfwxuhv dsshduv pruh qdwxudo wkdq dq xqolplwhg frpsdulvrq/ hvshfldoo| ehfdxvh lw lv zhoo

nqrzq wkdw htxloleulxp frqwudfwv lq djhqf| prghov zlwk xquhvwulfwhg frqwudfwlqj whqg wr wdnh rq idu pruh frpsoh{

dqg vhqvlwlyh irupv wkdq revhuyhg lq uhdolw|1 Vhfrqg/ wkh frqwudvwv ehwzhhq wkh wzr v|vwhpv duh vkdus rq hyhu|

glphqvlrq/ hqdeolqj xv wr fdswxuh krz dqg zkhuh hdfk ihdwxuh ri wkh ihh v|vwhp pdwwhuv1
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LQKLELWLQJ PLPLFNLQJ� 7KLV IDFLOLWDWHV H[WUDFWLRQ RI D JUHDWHU GHJUHH RI VXUSOXV XWLOLW\ IURP WKH

LQYHVWRU� ORZHULQJ WKH LQYHVWRU
V HTXLOLEULXP XWLOLW\�

7KXV� ZKLFK IHH VWUXFWXUH GHOLYHUV KLJKHU LQYHVWRU ZHOIDUH GHSHQGV RQ ZKLFK RI WKHVH IRUFHV

GRPLQDWHV� :KHQ WKH XQLQIRUPHG DGYLVHU KDV D ORZ UHVHUYDWLRQ IHH� WKH LQIRUPHG DGYLVHU IDFHV

RQO\ D OLPLWHG DELOLW\ WR ?LQFUHDVH� IHHV ZLWKRXW YLRODWLQJ WKH QRQ�PLPLFNLQJ FRQVWUDLQW� VR WKH

IDFLOLW\ SURYLGHG E\ WKH IHH VWUXFWXUH WRZDUGV VHSDUDWLRQ EHFRPHV NH\� 7KH VXSHULRULW\ RI IXOFUXP

IHHV LQ WKLV UHJDUG DOVR PHDQV WKH LQIRUPHG DGYLVHU LV DEOH WR H[WUDFW D JUHDWHU GHJUHH RI WKH

LQYHVWRU
V VXUSOXV� FRQVHTXHQWO\� LQFHQWLYH IHHV EHFRPH SUHIHUDEOH IURP WKH LQYHVWRU
V YLHZSRLQW

LQ WKLV FDVH�� +RZHYHU� DW KLJK UHVHUYDWLRQ XWLOLW\ OHYHOV� VHSDUDWLRQ RYHUDOO EHFRPHV HDVLHU IRU

WKH LQIRUPHG DGYLVHU� DQG WKH IDFLOLWDWLRQ RI VHSDUDWLRQ EHFRPHV PXFK OHVV LPSRUWDQW� 7KXV� WKH

VXSHULRU ULVN�VKDULQJ DQG SRUWIROLR�VHOHFWLRQ LQFHQWLYHV RI IXOFUXP IHHV EHJLQ WR GRPLQDWH� UHVXOWLQJ

LQ IXOFUXP IHHV EHLQJ SUHIHUDEOH IURP WKH LQYHVWRU
V SHUVSHFWLYH�

:H oUVW YHULI\ WKHVH LQWXLWLYH DUJXPHQWV LQ D PRGHO ZLWK ULVN�QHXWUDO LQYHVWRUV� D VHWWLQJ

ZKLFK DnRUGV WKH DGYDQWDJH WKDW WKH ULVN�VKDULQJ SURSHUWLHV RI WKH IHHV DUH LUUHOHYDQW� ,Q WKLV

FDVH� EDVHG RQ WKH DERYH DUJXPHQWV� ZH ZRXOG H[SHFW WKDW �L� WKH LQYHVWRU LV VWULFWO\ EHWWHU

Rn ZLWK LQFHQWLYH IHHV ZKHQ WKH UHVHUYDWLRQ^IHH OHYHO RI WKH XQLQIRUPHG DGYLVHU LV VPDOO� EXW

WKDW �LL� WKH WZR UHJLPHV DUH HTXLYDOHQW ZKHQ WKLV OHYHO LV ODUJH� 7KLV LV H[DFWO\ ZKDW ZH oQG

�6HFWLRQ ����� %XLOGLQJ RQ WKLV� ZH VKRZ WKDW WKH DUJXPHQWV KROG PRUH JHQHUDOO\ HYHQ ZLWK D ULVN�

DYHUVH LQYHVWRU �6HFWLRQV ��� DQG ����� WKRXJK PRUH LQWULFDWH SDWWHUQV PD\ DULVH LQ WKH SUHVHQFH

RI YHU\ KLJK YRODWLOLW\ �6HFWLRQ ����� 0RVW VWULNLQJO\� ZKHQ WKH DGYLVHU FDQQRW XVH OHYHUDJHG

VWUDWHJLHV� LQFHQWLYH IHHV XQDPELJXRXVO\ GRPLQDWH IXOFUXP IHHV IURP WKH LQYHVWRU
V SHUVSHFWLYH

UHJDUGOHVV RI ULVN�DYHUVLRQ FRQVLGHUDWLRQV �6HFWLRQ �����

,Q WKH ODVW SDUW RI RXU SDSHU� ZH H[DPLQH D QXPEHU RI PRGLoFDWLRQV DQG H[WHQVLRQV RI RXU

EDVLF PRGHO� ,Q DOO FDVHV EDUULQJ RQH� ZH oQG WKDW RXU FRQFOXVLRQV RQ WKH LQIHULRULW\ RI IXOFUXP IHHV

YLV�D�YLV LQFHQWLYH IHHV UHPDLQ VXEVWDQWLDOO\ XQDOWHUHG� 7KH H[FHSWLRQ DULVHV ZKHQ RXU LPSHUIHFWO\

FRPSHWLWLYH PDUNHW VHWWLQJ LV UHSODFHG E\ RQH RI D SHUIHFWO\ FRPSHWLWLYH PDUNHW IRU DGYLVHUV� :H

oQG LQ WKLV VHWWLQJ WKDW IXOFUXP IHHV EHFRPH XQDPELJXRXVO\ VXSHULRU WR LQFHQWLYH IHHV IURP WKH

VWDQGSRLQW RI LQYHVWRU ZHOIDUH� 7KLV UHYHUVDO LV VWDUN EXW XQVXUSULVLQJ� ,Q D FRPSHWLWLYH PDUNHW

IRU DGYLVHUV� WKH HQWLUH VXUSOXV IURP LQWHUDFWLRQ DFFUXHV WR WKH LQYHVWRU� 7KLV VXUSOXV LV KLJKHU

XQGHU IXOFUXP IHHV WKDQ LQFHQWLYH IHHV QRW RQO\ EHFDXVH IXOFUXP IHHV KDYH EHWWHU ULVN�VKDULQJ

DQG SRUWIROLR�VHOHFWLRQ IHDWXUHV� EXW DOVR EHFDXVH WKH\ DUH PRUH HqFLHQW DW VHSDUDWLRQ� 8QGHU

LPSHUIHFW FRPSHWLWLRQ� WKLV ODVW IDFWRU SDUWLDOO\ RnVHWV WKH SRVLWLYH LPSDFW RI WKH oUVW WZR� EXW LQ

D ZRUOG RI FRPSHWLWLYH DGYLVHUV� LW DOVR ZRUNV WR HQKDQFH LQYHVWRU ZHOIDUH�

6Iru h{dpsoh/ zkhq wklv uhvhuydwlrq ohyho lv qhdu }hur/ htxloleulxp ihh ohyhov xqghu lqfhqwlyh ihhv pxvw dovr

eh qhdu }hur wr idflolwdwh vhsdudwlrq +lqwxlwlyho|/ vlqfh lqfhqwlyh ihhv kdyh qrq0qhjdwlyh sd|r�v/ dq| vxlwdeo| kljk

qrq0}hur fkrlfh ri ihhv e| wkh lqiruphg dgylvhu fdq eh sur�wdeo| plplfnhg e| wkh xqlqiruphg dgylvhu,1 Wkxv/

doprvw wkh hqwluh vxusoxv khuh jrhv wr wkh lqyhvwru1 Xqghu ixofuxp ihhv/ krzhyhu/ e| hpsor|lqj wkh _ixofuxp%

mxglflrxvo|/ grzqvlgh ulvn fdq eh h{djjhudwhg/ idflolwdwlqj erwk vhsdudwlrq dqg h{wudfwlrq ri wkh lqyhvwru*v vxusoxv1
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7ZR HPSLULFDO LPSOLFDWLRQV RI RXU UHVXOWV DUH ZRUWK QRWLQJ� )LUVW� LI RQH UHJDUGV WKH PXWXDO

IXQG LQGXVWU\ LQ WKH 86 DV D FRPSHWLWLYH RQH� ZKLFK LV UHDVRQDEOH� RXU UHVXOWV SURYLGH VRPH

WKHRUHWLFDO EDFNLQJ IRU WKH H[LVWLQJ OHJLVODWLRQ VLQFH WKH\ VKRZ WKDW IXOFUXP IHHV OHDG WR KLJKHU

LQYHVWRU ZHOIDUH LQ WKLV VHWWLQJ WKDQ LQFHQWLYH IHHV� 6HFRQG� WKH KHGJH IXQG LQGXVWU\ PD\� DOVR

TXLWH QDWXUDOO\� EH YLHZHG DV DQ LPSHUIHFWO\ FRPSHWLWLYH RQH ZLWK KLJK HQWU\ FRVWV� 8QGHU WKHVH

FLUFXPVWDQFHV� RXU DQDO\VLV VKRZV WKDW LQYHVWRU ZHOIDUH LV W\SLFDOO\ ORZHU� DQG WKH DGYLVHU
V SD\Rn

W\SLFDOO\ KLJKHU� XQGHU LQFHQWLYH IHHV WKDQ IXOFUXP IHHV� 7KXV� DGYLVHUV FKRRVLQJ D FRQWUDFWLQJ

HQYLURQPHQW �DV WKH\ PD\ LQ WKH DEVHQFH RI UHJXODWRU\ UHVWULFWLRQV� ZRXOG FKRRVH LQFHQWLYH IHHV�

7KLV LV LQ OLQH ZLWK WKH SUHYDOHQFH� LQ SUDFWLFH� RI LQFHQWLYH IHHV LQ WKH KHGJH IXQG LQGXVWU\�e

)LQDOO\� ZH QRWH DQ LPSRUWDQW FKDQJH LQ SHUVSHFWLYH LQ RXU PRGHO IURP WKH WUDGLWLRQDO SULQFL�

SDO�DJHQW DSSURDFK WR FRQWUDFWLQJ� ,Q WKH XVXDO DSSURDFK� FRQWURO RI WKH FRPSHQVDWLRQ FRQWUDFW

LV ZLWK WKH SULQFLSDO� L�H�� WKH LQYHVWRU LQ KLV UROH DV IXQG VKDUHKROGHU� ,Q RXU PRGHO� WKH DGYLVHU_

WKH ?DJHQW� LQ WKH WUDGLWLRQDO DSSURDFK_FRQWUROV WKLV GHFLVLRQ� 7ZR IDFWRUV IDYRU RXU DSSURDFK�

)LUVW� FDVXDO HPSLULFLVP VXJJHVWV WKDW LW PD\ VLPSO\ EH D PRUH DSSURSULDWH DVVXPSWLRQ WKDW DGYLV�

HUV� QRW LQYHVWRUV� FRQWURO WKH FRPSHQVDWLRQ FRQWUDFW� 0XWXDO IXQGV DUH� IRU H[DPSOH� FRQWUROOHG

E\ WKHLU VKDUHKROGHUV LQ SULQFLSOH� EXW LQ SUDFWLFH� WKH UHODWLRQVKLS EHWZHHQ IXQGV DQG DGYLVHUV

WHQGV WR EH YHU\ FORVH� ,QGHHG� PDQDJHPHQW FRPSDQLHV DUH RIWHQ UHVSRQVLEOH IRU HVWDEOLVKLQJ WKH

IXQGV WKDW WKH\ DGYLVH� 6HFRQG� WKH H[LVWHQFH RI UHJXODWLRQV RQ WKH IRUP RI SHUPLVVLEOH IHH FRQ�

WUDFWV LQ VRPH VHJPHQWV RI WKH LQGXVWU\ FDQ EH YLHZHG DV D WDFLW UHFRJQLWLRQ WKDW DGYLVHUV FRQWURO

WKH FKRLFH RI FRPSHQVDWLRQ FRQWUDFW� ,QGHHG� LI LQYHVWRUV FRQWUROOHG WKLV GHFLVLRQ� UHVWULFWLRQV RQ

WKH IRUPV RI WKH FRQWUDFW FDQ KXUW� EXW FHUWDLQO\ FDQQRW HQKDQFH� LQYHVWRU ZHOIDUH�

&RQFRPLWDQWO\� RXU PRGHO DOVR GHSDUWV IURP WKH WUDGLWLRQDO IUDPHZRUN LQ WKH UROH RI WKH

LQYHVWRU� 7KH FDQRQLFDO SULQFLSDO�DJHQW PRGHO GRHV QRW LQYROYH D SRUWIROLR FKRLFH E\ WKH LQYHVWRU�

UDWKHU� WKH W\SLFDO IUDPHZRUN LQYROYHV D VLQJOH IXQG RU DGYLVHU� DQG IRFXVHV RQ WKH FKRLFH RI

FRPSHQVDWLRQ FRQWUDFW E\ WKH SULQFLSDO� DQG WKH DGYLVHU
V UHVSRQVH WR WKLV FKRLFH� 2XU VWXG\�

KRZHYHU� VHHNV WR FDSWXUH FRPSHWLWLRQ DPRQJ IXQGV IRU WKH LQYHVWRU
V GROODU DQG WKH UROH SOD\HG

E\ WKH IHH VWUXFWXUH LQ WKLV SURFHVV� 7KXV� RXU IUDPHZRUN LQYROYHV D PXOWLSOH DVVHW�PXOWLSOH IXQG

VHWWLQJ LQ ZKLFK WKH LQYHVWRU FKRRVHV ZLWK ZKRP WR LQYHVW EDVHG RQ D FRPSDULVRQ RI WKH UHWXUQ

GLVWULEXWLRQV DQWLFLSDWHG IURP HDFK DOWHUQDWLYH�

7KH UHPDLQGHU RI WKLV SDSHU LV RUJDQL]HG DV IROORZV� 6HFWLRQ � LQGLFDWHV WKH UHODWHG OLWHUDWXUH�

6HFWLRQV � DQG � GHVFULEH RXU PRGHO DQG WKH RSWLPL]DWLRQ SUREOHPV ZKRVH VROXWLRQV LGHQWLI\ WKH

JDPH
V HTXLOLEULD� 6HFWLRQ � FRPSDUHV HTXLOLEULXP RXWFRPHV XQGHU WKH GLnHUHQW IHH VWUXFWXUHV�

6HFWLRQ � GHVFULEHV VHYHUDO H[WHQVLRQV DQG PRGLoFDWLRQV RI RXU DQDO\VLV� 6HFWLRQ � FRQFOXGHV�

7KH $SSHQGLFHV FRQWDLQ SURRIV RPLWWHG LQ WKH PDLQ ERG\ RI WKH WH[W�

7Wkhvh wkrxjkwv rq hpslulfdo lpsolfdwlrqv zhuh prwlydwhg e| wkh uhihuhh*v frpphqwv rq dq hduolhu gudiw ri

wklv sdshu1

�
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7KH OLWHUDWXUH UHODWHG WR RXU SDSHU PD\ EH GLYLGHG LQWR WKUHH PDLQ JURXSV� )LUVW� WKHUH LV WKH

FRQVLGHUDEOH ERG\ RI ZRUN WKDW KDV IRFXVHG RQ WKH IXQG PDQDJHU
V RSWLPDO UHDFWLRQ WR D JLYHQ

IHH VWUXFWXUH� 3DSHUV LQ WKLV YHLQ LQFOXGH .ULW]PDQ ������� )HUJXVRQ DQG /HLVWLNRZ �������

DQG *RHW]PDQ� ,QJHUVROO� DQG 5RVV ������� (VSHFLDOO\ UHOHYDQW KHUH LV WKH ZRUN RI *ULQEODWW

DQG 7LWPDQ ������� ZKR H[DPLQH WKH WKHRUHWLFDO LQFHQWLYH HnHFWV RI IXOFUXP IHHV FRPSDUHG WR

DV\PPHWULF LQFHQWLYH IHHV� DQG 'DYDQ]R DQG 1HVELW ������ DQG *ULQROG DQG 5XGG ������ ZKR

oQG HPSLULFDO HYLGHQFH IRU LQFUHDVHG ULVN�WDNLQJ LQ WKH SUHVHQFH RI LQFHQWLYH IHHV�

$ VHFRQG VHW RI SDSHUV WDNHV D PRUH ?HTXLOLEULXP� DSSURDFK WR WKH VWXG\ RI IHH VWUXFWXUHV�

)RU H[DPSOH� $GPDWL DQG 3pHLGHUHU ������ VWXG\ WKH GHVLUDELOLW\ RI EHQFKPDUNLQJ LQ D VHWWLQJ

ZKHUH D IXQG PDQDJHU KDV VXSHULRU LQIRUPDWLRQ WR WKH LQYHVWRU DQG IDFHV D JLYHQ IXOFUXP IHH

VWUXFWXUH�D �7KLV LV LQ FRQWUDVW WR RXU SDSHU ZKHUH ZH WDNH EHQFKPDUNLQJ DV JLYHQ DQG ORRN DW

WKH GHVLUDELOLW\ RI GLnHUHQW IHH VWUXFWXUHV�� 'DV DQG 6XQGDUDP ������ DOVR VWXG\ WKH TXHVWLRQV

WKDW FRQFHUQ XV KHUH� EXW LQ D FRQWH[W ZLWK RQO\ RQH ULVN\ DQG RQH ULVNOHVV DVVHW� DQG QR VLJQDOLQJ

FRQVLGHUDWLRQV� +HLQNHO DQG 6WRXJKWRQ ������ DLP WR H[SODLQ WKH SUHGRPLQDQFH RI IUDFWLRQ�RI�

IXQGV IHHV LQ WKH PRQH\ PDQDJHPHQW LQGXVWU\ XVLQJ D WZR�SHULRG PRGHO LQ ZKLFK PRUDO KD]DUG

DQG DGYHUVH VHOHFWLRQ DUH ERWK SUHVHQW� VHH DOVR /\QFK DQG 0XVWR ������ ZKR VWXG\ D SXUH PRUDO

KD]DUG PRGHO�

)LQDOO\� WKHUH LV WKH OLWHUDWXUH WKDW ORRNV DW VLJQDOLQJ LQ D PRQH\ PDQDJHPHQW FRQWH[W� +XEHU�

PDQ DQG .DQGHO ������ VWXG\ D PRGHO LQ ZKLFK IXQG PDQDJHUV IDFH D JLYHQ pDW IHH VWUXFWXUH DQG

XVH SRUWIROLR VHOHFWLRQV WR VLJQDO WKHLU DELOLWLHV� 7KH\ oQG WKDW WKH VLJQDOLQJ PRWLYH VLJQLoFDQWO\

DnHFWV PDQDJHU EHKDYLRU DQG HTXLOLEULXP RXWFRPHV� +XGGDUW ������ WRR VWXGLHV D PRGHO ZLWK

H[RJHQRXVO\ JLYHQ pDW IHHV LQ ZKLFK VLJQDOLQJ RI DELOLWLHV LV GRQH YLD SRUWIROLR FKRLFHV� +RZHYHU�

+XGGDUW DOVR VKRZV WKDW WKH DGRSWLRQ RI DQ LQFHQWLYH IHH FDQ PLWLJDWH XQGHVLUDEOH UHSXWDWLRQ

HnHFWV DQG PDNH LQYHVWRUV EHWWHU Rn�

7KH HPSLULFDO OLWHUDWXUH RQ LQFHQWLYH IHHV LV VRPHZKDW OLPLWHG� /LQ ������ oQGV OLWWOH HnHFW

RI LQFHQWLYH IHHV RQ SHUIRUPDQFH� VHH DOVR *ROHF ������ ������ $ UHFHQW VWXG\ E\ %ODNH� (OWRQ

DQG *UXEHU ������ oQGV WKDW IXQGV ZLWK LQFHQWLYH IHHV GR QRW� RQ DYHUDJH� RXWSHUIRUP WKHLU

EHQFKPDUNV� WKRXJK WKH\ GR EHWWHU WKDQ IXQGV ZLWKRXW LQFHQWLYH IHH VWUXFWXUHV� 7KHLU HPSLULFDO

HYLGHQFH LV JHQHUDOO\ VXSSRUWLYH RI WKH WKHRUHWLFDO UHVXOWV LQ WKLV SDSHU� DPRQJ RWKHU WKLQJV� WKH\

oQG WKDW IXQGV ZLWK LQFHQWLYH IHHV WHQG WR WDNH PRUH ULVN DQG SXUVXH QRQ�EHQFKPDUN VWUDWHJLHV�

8Eldlv dqg Jhupdlq +5334, orrn dw d uhodwhg txhvwlrq/ qdpho|/ krz wr lqfhqwlyl}h dq lqiruphg dgylvhu wr wudgh

lq wkh lqwhuhvwv ri wkh folhqw1
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:H VWXG\ D PRGHO ZLWK WZR IXQG PDQDJHUV�LQYHVWPHQW DGYLVHUV DQG D UHSUHVHQWDWLYH LQYHVWRU�

2QH RI WKH DGYLVHUV� ZKRP ZH VKDOO UHIHU WR DV WKH ?LQIRUPHG� DGYLVHU� LV DVVXPHG WR KDYH VXSHULRU

DELOLW\ DW JHQHUDWLQJ LQIRUPDWLRQ FRQFHUQLQJ UHWXUQV RQ WKH PRGHO
V ULVN\ VHFXULWLHV� 7KH RWKHU

DGYLVHU ODFNV VXFK DELOLW\ DQG LV WHUPHG ?XQLQIRUPHG�� $Q DGYLVHU
V W\SH LV SULYDWH LQIRUPDWLRQ DQG

LV QRW REVHUYDEOH E\ WKH LQYHVWRU� UDWKHU� WKH LQYHVWRU PXVW LQIHU WKLV LQIRUPDWLRQ IURP WKH DGYLVHUV


DFWLRQV� 7KH DGYLVHUV DUH DVVXPHG WR EH ULVN�QHXWUDO� DQG KDYH DV WKHLU REMHFWLYH WKH PD[LPL]DWLRQ

RI H[SHFWHG IHHV UHFHLYHG�S 7KH UHVHUYDWLRQ XWLOLW\ OHYHOV RI WKH LQIRUPHG DQG XQLQIRUPHG DGYLVHU

DUH GHQRWHG E\ Z
U
DQG Z

�
� UHVSHFWLYHO\�

7KH LQYHVWRU� D UHSUHVHQWDWLYH VWDQG�LQ IRU D ODUJH QXPEHU RI LGHQWLFDO LQYHVWRUV� KDV DQ LQLWLDO

ZHDOWK RI �
f
�QRUPDOL]HG WR ���� 7KH LQYHVWRU
V REMHFWLYH LV WR PD[LPL]H WKH XWLOLW\ RI WHUPLQDO

ZHDOWK �� DW WKH HQG RI WKH PRGHO
V VLQJOH SHULRG� :H DVVXPH WKLV XWLOLW\ KDV WKH PHDQ�YDULDQFH

IRUP

.E ���� �

2
� 9DUE ���c �����

ZKHUH .E�� DQG 9DUE�� UHSUHVHQW� UHVSHFWLYHO\� WKH H[SHFWDWLRQ DQG YDULDQFH RSHUDWRUV� DQG � : f

LV D SDUDPHWHU LQGLFDWLQJ WKH LQYHVWRU
V DYHUVLRQ WR YDULDQFH�

A�i 5i^�i?Ui Lu ,�i?|t

(YHQWV LQ RXU PRGHO HYROYH DV IROORZV� 7KH LQYHVWPHQW DGYLVHUV PRYH oUVW DQG VLPXOWDQHRXVO\

DQQRXQFH WKHLU IHH VWUXFWXUHV� $IWHU REVHUYLQJ WKHVH IHH VWUXFWXUHV� WKH LQYHVWRU GHFLGHV ZLWK

ZKLFK DGYLVHU WR LQYHVW� IRU DQDO\WLF VLPSOLFLW\� ZH DVVXPH WKDW WKH LQYHVWRU PXVW LQYHVW ZLWK

RQO\ D VLQJOH DGYLVHU�. 1H[W� WKH LQIRUPHG DGYLVHU UHFHLYHV LQIRUPDWLRQ FRQFHUQLQJ WKH UHWXUQ

GLVWULEXWLRQ RQ WKH ULVN\ VHFXULWLHV� WKH XQLQIRUPHG DGYLVHU UHFHLYHV QR LQIRUPDWLRQ DW WKLV VWDJH�

/DVWO\� WKH DGYLVHUV GHFLGH RQ WKHLU SRUWIROLR FRPSRVLWLRQV� DQG oQDO UHZDUGV DUH UHDOL]HG� 7KH

UHPDLQGHU RI WKLV VHFWLRQ GLVFXVVHV WKHVH FRPSRQHQWV LQ JUHDWHU GHWDLO�

5iU�h�|�it @?_ +i|�h?t #�t|h�M�|�L?t

7KHUH DUH WKUHH VHFXULWLHV LQ RXU PRGHO� D ULVNOHVV VHFXULW\ DQG WZR ULVN\ VHFXULWLHV� 7KH QHW UHWXUQ

RQ WKH ULVNOHVV VHFXULW\ LV QRUPDOL]HG WR ]HUR� 7KH ?WUXH� MRLQW UHWXUQ GLVWULEXWLRQ RQ WKH WZR

ULVN\ VHFXULWLHV LV HLWKHU �
�
RU �

2
� �

�
DQG �

2
DUH DVVXPHG HTXLSUREDEOH� 7KH LQIRUPHG DGYLVHU

9Zkloh ulvn0qhxwudolw| surylghv dqdo|wlf wudfwdelolw|/ wkh lqwxlwlrq ehklqg rxu uhvxowv dsshduv frpshoolqj/ dqg

vkrxog qrw eh txdolwdwlyho| dowhuhg xqghu ulvn0dyhuvlrq1
:Lqwxlwlyho|/ wkh ixqgv lq rxu prgho pd| eh wkrxjkw ri dv rshudwlqj lq wkh vdph vhfwru/ vr wklv dvvxpswlrq

lv qrw wrr uhvwulfwlyh1 Doorzlqj wkh lqyhvwru wr pdnh dq xquhvwulfwhg sruwirolr doorfdwlrq dprqjvw wkh dydlodeoh

dowhuqdwlyhv pdnhv wkh prgho lqwudfwdeoh/ vlqfh wkh lqyhvwru*v uhvsrqvhv hqwhu ydulrxv ghflvlrq sureohpv +dv zh

vkdoo vhh odwhu/ qrwdeo| +717, dqg +71;,, lq d fhqwudo zd|1
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NQRZV WKH WUXH GLVWULEXWLRQ EHIRUH PDNLQJ KLV LQYHVWPHQW GHFLVLRQ� 7KH XQLQIRUPHG DGYLVHU RQO\

NQRZV WKH SULRU SUREDELOLWLHV RI WKH WZR GLVWULEXWLRQV�

7DEOH � DERXW KHUH

7DEOH � GHVFULEHV RXU DVVXPSWLRQV FRQFHUQLQJ WKHVH GLVWULEXWLRQV� (DFK VHFXULW\ IROORZV D

ELQRPLDO SURFHVV LQ ZKLFK WKH UHWXUQV DUH HLWKHU M RU u� 8QGHU �
�
� VHFXULW\ � UHWXUQV M ZLWK D

VWULFWO\ KLJKHU SUREDELOLW\ WKDQ VHFXULW\ �� EXW WKHLU UROHV DUH UHYHUVHG XQGHU �
2
� 7KH V\PPHWU\

LQ WKLV VHW�XS HQVXUHV WKDW WKH XQLQIRUPHG DGYLVHU KDV QR UHWXUQ�EDVHG UHDVRQ WR SUHIHU RQH PL[

RI WKH VHFXULWLHV WR DQRWKHU VLQFH WKH D SULRUL GLVWULEXWLRQ RI UHWXUQV IURP WKH WZR VHFXULWLHV LV

WKH VDPH �HDFK VHFXULW\ UHWXUQV M ZLWK SUREDELOLW\ ����� 2I FRXUVH� DV ZH VKDOO VHH EHORZ� VXFK

SUHIHUHQFHV FDQ EH LQGXFHG E\ WKH IHH VWUXFWXUH LQ SODFH�

6iit

7KH IHHV FKDUJHG E\ DQ DGYLVHU PD\ GHSHQG RQ WKH UHDOL]HG UHWXUQV o
R
RQ WKH DGYLVHU
V SRUWIROLR�

DV ZHOO DV RQ WKH UHDOL]HG UHWXUQV o
K
RQ D ?WDUJHW� RU ?EHQFKPDUN� SRUWIROLR� 7KH IHHV� GHQRWHG

8 Eo
R
c o

K
�� DUH DVVXPHG WR EH UHFHLYHG DW WKH HQG RI WKH SHULRG� DQG DUH GHGXFWHG IURP WKH JURVV

UHWXUQV o
R
RQ WKH DGYLVHU
V SRUWIROLR� 7KXV� JLYHQ WKH IHH VWUXFWXUH 8 DQG UHDOL]HG UHWXUQV o

R
DQG

o
K
� WKH QHW�RI�IHHV UHWXUQ WR WKH LQYHVWRU LV o

R
� 8 Eo

R
c o

K
��

7KH GLVWULEXWLRQ RI UHWXUQV o
R
RQ WKH DGYLVHU
V SRUWIROLR GHSHQGV RQ WKH FRPSRVLWLRQ RI WKLV

SRUWIROLR� :H GLVFXVV WKH LPSHUDWLYHV WKDW JR LQWR WKH FRQVWUXFWLRQ RI WKLV SRUWIROLR EHORZ� :H

WDNH WKH EHQFKPDUN SRUWIROLR DV H[RJHQRXVO\ JLYHQ� DQG DVVXPH LW WR EH D SRUWIROLR FRQVLVWLQJ RI

KDOI D XQLW HDFK RI WKH WZR ULVN\ VHFXULWLHV�H

A�i W?�it|Lh<t #iU�t�L?

7KH IHH VWUXFWXUH SOD\V WKUHH UROHV� )LUVW� LW LPSOLHV D SDUWLFXODU GLYLVLRQ RI UHWXUQV EHWZHHQ DGYLVHU

DQG LQYHVWRU� DQG VR SHUIRUPV D ULVN�VKDULQJ IXQFWLRQ� 6HFRQG� LW DnHFWV WKH DGYLVHU
V SRUWIROLR

VHOHFWLRQ LQFHQWLYHV� DQG WKHUHE\ WKH GLVWULEXWLRQ RI UHWXUQV RQ WKH DGYLVHU
V SRUWIROLR� 7KLUG� WKH

VHOHFWLRQ RI SDUWLFXODU IHH OHYHOV PD\ VHQG D VLJQDO WR WKH LQYHVWRU DERXW WKH W\SH RI WKH DGYLVHU

ZKR FKRRVHV WKDW IHH� $ IHH SURoOH LV VHSDUDWLQJ LI LW UHYHDOV DGYLVHU W\SHV WR WKH LQYHVWRU� LW LV

SRROLQJ RWKHUZLVH�

7DNLQJ DOO WKLV LQWR DFFRXQW� WKH LQYHVWRU LQ RXU PRGHO GHFLGHV RQ WKH FKRLFH RI DGYLVHU ZLWK

ZKRP WR LQYHVW� ,I WKH IHH SURoOH FKRVHQ E\ WKH DGYLVHUV LV VHSDUDWLQJ� WKH LQYHVWRU FRPSDUHV WKH

XWLOLW\ REWDLQHG E\ LQYHVWLQJ ZLWK WKH LQIRUPHG DGYLVHU WR WKDW IURP LQYHVWLQJ ZLWK WKH XQLQIRUPHG

DGYLVHU� DQG VHOHFWV WKH DGYLVHU ZKR GHOLYHUV WKH KLJKHU XWLOLW\ RI QHW�RI�IHHV UHWXUQV� ,I WKH IHHV

;Wdnlqj wkh ehqfkpdun sruwirolr dv h{rjhqrxv/ udwkhu wkdq dv d vwudwhjlf fkrlfh/ lv eurdgo| frqvlvwhqw zlwk

revhuyhg uhdolw|= ixqgv xvlqj ixofuxp ihhv lq sudfwlfh whqg ryhuzkhoplqjo| wr xvh d zlgho|0uhfrjql}hg lqgh{ +vxfk

dv wkh V)S 833, dv wkh ehqfkpdun1 Vhh Gdv dqg Vxqgdudp +4<<;, ru Olq +4<<6,1
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DUH SRROLQJ� WKH LQYHVWRU DVVXPHV WKDW HDFK DGYLVHU LV LQIRUPHG ZLWK SUREDELOLW\ ���� DQG DVVLJQV

WKH GROODU WR WKH DGYLVHU ZKRVH QHW�RI�IHHV UHWXUQV �XQGHU WKLV DVVXPSWLRQ� DUH PRUH DWWUDFWLYH�

)LQDOO\� LQ DOO FDVHV� ZH DVVXPH WKDW LI WKH LQYHVWRU oQGV WKH DGYLVHUV HTXDOO\ DWWUDFWLYH� WKHQ KH

UDQGRPL]HV EHWZHHQ WKHP� VR HDFK DGYLVHU UHFHLYHV WKH GROODU ZLWK SUREDELOLW\ ����

A�i �_��tiht< �Lh|uL*�L ��L�Uit

7KH oQDO PRYH LQ RXU PRGHO LV PDGH E\ WKH DGYLVHUV VHOHFWLQJ WKHLU SRUWIROLRV� 7KH LQIRUPHG

DGYLVHU FDQ FRQGLWLRQ WKLV FKRLFH RQ WKH ?WUXH� VWDWH RI WKH ZRUOG� 7KH XQLQIRUPHG DGYLVHU PXVW

FKRRVH WKH VDPH SRUWIROLR LQ ERWK VWDWHV� ,Q FKRRVLQJ WKHLU SRUWIROLRV� DGYLVHUV WDNH DV JLYHQ WKH

IHH VWUXFWXUH FKRLFHV PDGH HDUOLHU� DQG FKRRVH DQ DOORFDWLRQ EHWZHHQ WKH WKUHH VHFXULWLHV WKDW ZLOO

PD[LPL]H WKHLU H[SHFWHG IHHV�

:H DVVXPH WKHUH LV D FHLOLQJ RQ WKH PD[LPXP H[WHQW RI OHYHUDJLQJ SHUPLWWHG� VSHFLoFDOO\�

WKHUH LV @4@ � � VXFK WKDW WKH WRWDO DPRXQW LQYHVWHG LQ WKH ULVN\ VHFXULWLHV FDQQRW H[FHHG @4@ �

�7KH FDVH RI QR OHYHUDJLQJ FRUUHVSRQGV WR @4@ ' ��� )LQDOO\� ZH DOVR DVVXPH WKDW VKRUW SRVLWLRQV

DUH QRW SHUPLWWHG LQ WKH ULVN\ VHFXULWLHV� 7KLV LV RQO\ IRU H[SRVLWLRQDO FRQYHQLHQFH� RXU UHVXOWV

UHPDLQ XQDnHFWHG LI LW LV UHSODFHG E\ D FHLOLQJ RQ WKH PD[LPXP VL]H RI VKRUW SRVLWLRQV DOORZHG�

6ii 5|h�U|�hit Lu 5TiU�@* W?|ihit|

0XFK RI RXU IRFXV LQ WKH VHTXHO LV RQ WZR QDWXUDO EHQFKPDUN IHH VWUXFWXUHV� 7KH oUVW LV WKH FODVV

RI IXOFUXP IHHV� ZKLFK H[LVWLQJ UHJXODWLRQ UHTXLUHV PXWXDO IXQGV WR XVH� 6XFK IHHV DUH GHoQHG E\

D V\PPHWU\ UHTXLUHPHQW� WKH\ PXVW LQFUHDVH IRU RXWSHUIRUPLQJ WKH EHQFKPDUN LQ WKH VDPH ZD\

WKH\ GHFUHDVH IRU XQGHUSHUIRUPLQJ LW� :H UHVWULFW DWWHQWLRQ WR OLQHDU IXOFUXP IHHV� ZKLFK DUH E\

IDU WKH PRVW FRPPRQ W\SH XVHG LQ SUDFWLFH� 7KHVH DUH GHVFULEHG E\
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ZKHUH K
�
DQG K

2
DUH QRQ�QHJDWLYH FRQVWDQWV GHQRWLQJ� UHVSHFWLYHO\� WKH EDVH IHH DQG WKH SHUIRUPDQFH�

DGMXVWPHQW FRPSRQHQW� :KHQ K
2
' f� WKH IHHV DUH VLPSO\ D FRQVWDQW IUDFWLRQ K

�
RI WKH WRWDO

UHWXUQV o
R
� VXFK IHHV DUH FDOOHG ?pDW IHHV� RU ?IUDFWLRQ�RI�IXQGV� IHHV�b

7KH VHFRQG FODVV RI IHHV RI LQWHUHVW LV WKDW RI LQFHQWLYH IHHV� /LNH IXOFUXP IHHV� LQFHQWLYH

IHHV DUH GHVFULEHG E\ WZR SDUDPHWHUV K
�
DQG K

2
� ZLWK K

�
GHQRWLQJ WKH EDVH IHH OHYHO� DQG K

2
WKH

SHUIRUPDQFH�DGMXVWPHQW FRPSRQHQW� +RZHYHU� WKH SHUIRUPDQFH�DGMXVWPHQW FRPSRQHQW LQ WKLV

<Wkh edvh ihh fdswxuhv wkdw sruwlrq ri wkh ihhv wkdw duh edvhg vroho| rq wkh vl}h ri dvvhwv xqghu pdqdjhphqw1

Rxu irupxodwlrq ri wklv frpsrqhqw lpsolflwo| suhvxphv wkdw wkh sruwirolr lv pdunhg0wr0pdunhw dw wkh hqg ri wkh

shulrg dqg ihhv duh fdofxodwhg edvhg rq dvvhw0vl}h dw wklv srlqw1 Zh frxog dovr kdyh dvvxphg +dv zdv srlqwhg rxw

e| wklv sdshu*v hglwru, wkdw wkh edvh ihh lv suhglfdwhg rq dvvhwv xqghu pdqdjhphqw dw wkh shulrg*v ehjlqqlqj/ vr

I +us> ue, @ e4 . e5+us � ue,1 Wkhuh lv qr xqltxh uhvroxwlrq ri wklv dpeljxlw|/ exw lw lv dovr/ kdsslo|/ qrw d fhqwudo

frqfhuq vlqfh prvw ri wkh _dfwlrq% lq wkh vhtxho lv jhqhudwhg e| wkh shuirupdqfh0ghshqghqw frpsrqhqw e51

�



FDVH KDV DQ RSWLRQ�OLNH IRUP DQG UHPDLQV QRQ�QHJDWLYH� WKH WRWDO IHH LV JLYHQ E\

8 ' K
�
o
R
n K

2
4@ io

R
� o

K
c fj� �����

$V HPSKDVL]HG HDUOLHU� D VXEVWDQWLDO SDUW RI RXU DQDO\VLV RYHU WKH QH[W WZR VHFWLRQV ZLOO FRPSDUH

WKH HTXLOLEULXP OHYHO RI WKH LQYHVWRU
V XWLOLW\ XQGHU IXOFUXP IHH VWUXFWXUHV WR WKRVH WKDW ZRXOG

REWDLQ XQGHU LQFHQWLYH IHH VWUXFWXUHV� 7R FRPSOHWH WKH DQDO\VLV� WKH VLWXDWLRQ RI XQUHVWULFWHG IHHV

LV VWXGLHG LQ 6HFWLRQ ��� DQG FRPSDUHG WR ERWK IXOFUXP DQG LQFHQWLYH IHHV�

e ,^��*�Mh��4G � #itUh�T|�L?

7KLV VHFWLRQ GHVFULEHV WKH RSWLPL]DWLRQ SUREOHPV ZKRVH VROXWLRQV LGHQWLI\ WKH HTXLOLEULD XQGHU

WKH WZR IHH UHJLPHV GHVFULEHG DERYH� 6HFWLRQ ��� GHDOV ZLWK IXOFUXP IHHV� ZKLOH 6HFWLRQ ���

KDQGOHV LQFHQWLYH IHHV� 7KH SUREOHPV GHVFULEHG KHUH DUH XVHG LQ ODWHU LQ WKH SDSHU WR FRPSXWH

DQG FRPSDUH WKH LQYHVWRU
V HTXLOLEULXP SD\RnV XQGHU WKH WZR UHJLPHV� 6LQFH RXU IRFXV LQ WKLV

SDSHU LV RQ VHSDUDWLQJ HTXLOLEULD� ZH DYRLG VSXULRXV JHQHUDOLW\ DQG ORRN RQO\ DW WKLV FDVH KHUH DQG

LQ WKH VHTXHO�

e�� ,^��*�Mh��4 �?_ih 6�*Uh�4 6iit

,GHQWLI\LQJ HTXLOLEULD LQ WKLV PXOWL�VWDJH JDPH LQYROYHV D EDFNZDUG�LQGXFWLRQ SURFHGXUH� ,Q WKH

oUVW VWHS� ZH LGHQWLI\ WKH SRUWIROLRV WKDW ZRXOG EH FKRVHQ E\ WKH WZR DGYLVHUV LQ WKH JDPH
V

oQDO VWDJH� JLYHQ DQ DUELWUDU\ IXOFUXP IHH EK
�
c K

2
�� WKLV LV DFFRPSOLVKHG LQ 6HFWLRQ ������ 7KHQ�

LQ 6HFWLRQ ������ WKH UHWXUQ GLVWULEXWLRQV DULVLQJ IURP WKHVH FKRLFHV DUH XVHG WR GHVFULEH WKH

HTXLOLEULXP RSWLPL]DWLRQ SUREOHPV IRU WKH LQYHVWRU DQG WKH DGYLVHU�

e���� �Lh|uL*�L ��L�Uit @?_ +i|�h?t �?_ih 6�*Uh�4 6iit

'HQRWH D W\SLFDO SRUWIROLR FKRLFH IRU HLWKHU DGYLVHU E\ E@
f
c @

�
c @

2
�� ZKHUH @

f
� @

�
� DQG @

2
UHSUHVHQW�

UHVSHFWLYHO\� WKH DPRXQWV LQYHVWHG LQ WKH ULVNOHVV VHFXULW\� DQG WKH oUVW DQG VHFRQG ULVN\ VHFXULWLHV�

7R EH IHDVLEOH� WKH YHFWRU E@
f
c @

�
c @

2
� PXVW VDWLVI\ �L� @

f
n@

�
n@

2
' �� VLQFH WKH WRWDO LQYHVWPHQW

PXVW HTXDO ��� �LL� @
�
c @

2
� f� VLQFH VKRUW VHOOLQJ RI WKH ULVN\ VHFXULWLHV LV SURKLELWHG� DQG �LLL� @

�
n

@
2
� @4@ � VLQFH WKH PD[LPXP H[WHQW RI OHYHUDJLQJ LV @4@ �

�hLTLt�|�L? e�� *LYHQ DQ\ IXOFUXP IHH EK
�
c K

2
�� WKH RSWLPDO SRUWIROLR FKRLFH IRU�

� WKH LQIRUPHG DGYLVHU LV E�� @4@ c @4@ c f� XQGHU �
�
DQG E�� @4@ c fc @4@ � XQGHU �

2
�

� WKH XQLQIRUPHG DGYLVHU LV DQ\ SRUWIROLR RI WKH IRUP E��@4@ c6c @4@ �6� IRU6 5 dfc @4@ o�

�



3URSRVLWLRQ ��� LV LQWXLWLYH� 7KH LQIRUPHG DGYLVHU FDQ FRQGLWLRQ KLV FKRLFH RQ ZKHWKHU �
�
RU

�
2
LV WKH WUXH GLVWULEXWLRQ� 7KXV� UHJDUGOHVV RI WKH H[DFW SDUDPHWHUV RI WKH IHH VWUXFWXUH� KLV

H[SHFWHG IHHV DUH PD[LPL]HG E\ LQYHVWLQJ WKH PD[LPXP IHDVLEOH DPRXQW LQ WKH VXSHULRU VHFXULW\

XQGHU WKDW GLVWULEXWLRQ �VHFXULW\ � XQGHU �
�
DQG VHFXULW\ � XQGHU �

2
�� 2Q WKH RWKHU KDQG�

WKH XQLQIRUPHG DGYLVHU UHFHLYHV QR LQIRUPDWLRQ FRQFHUQLQJ �
�
DQG �

2
� DQG VR KDV QR SDUWLFXODU

JURXQGV IRU SUHIHUULQJ RQH ULVN\ VHFXULW\ WR WKH RWKHU� 6LQFH WKH IHH VWUXFWXUH LV V\PPHWULF� KH

LV DOVR LQGLnHUHQW EHWZHHQ DQ\ FRPELQDWLRQ RI WKH VHFXULWLHV� :H RPLW D IRUPDO SURRI RI WKLV

SURSRVLWLRQ� ,QWHUHVWHG UHDGHUV FDQ oQG WKH GHWDLOV LQ RXU ZRUNLQJ SDSHU �'DV DQG 6XQGDUDP�

������

7R SURFHHG ZLWK WKH EDFNZDUGV LQGXFWLRQ� ZH PXVW FRPSXWH WKH H[�DQWH GLVWULEXWLRQ RI UHWXUQV

WKDW ZRXOG DULVH IURP LQYHVWLQJ ZLWK HLWKHU DGYLVHU� )RU WKH LQIRUPHG DGYLVHU� WKLV LV D VLPSOH WDVN

VLQFH 3URSRVLWLRQ ��� LGHQWLoHV WKH FRQWLQJHQW FKRLFH RI SRUWIROLR E\ WKLV DGYLVHU XQLTXHO\� )RU

WKH XQLQIRUPHG DGYLVHU� KRZHYHU� WKHUH LV VRPH DPELJXLW\� VLQFH WKHUH LV D UDQJH RI SRUWIROLRV

RYHU ZKLFK WKH DGYLVHU LV LQGLnHUHQW� :H DVVXPH� ZLWKRXW ORVV� WKDW KH SLFNV WKH SRUWIROLR DPRQJ

WKHVH WKDW PD[LPL]HV WKH LQYHVWRU
V H[SHFWHG XWLOLW\� �7KLV ZRXOG DOVR PD[LPL]H WKH FKDQFH RI KLV

UHFHLYLQJ WKH LQYHVWPHQW�� $ VLPSOH FRPSXWDWLRQ VKRZV WKDW WKLV RFFXUV ZKHQ WKH XQLQIRUPHG

DGYLVHU VHOHFWV WKH ULVN\ VHFXULWLHV LQ WKH VDPH SURSRUWLRQV DV WKH PDUNHW SRUWIROLR� WKDW LV� VHOHFWV

WKH SRUWIROLR E�� @4@ c @4@ *2c @4@ *2��

7DEOH � DERXW KHUH

7DEOH � GHVFULEHV WKH H[�DQWH UHWXUQ GLVWULEXWLRQV RQ WKH DGYLVHUV
 SRUWIROLRV XQGHU WKHVH

SRUWIROLR FKRLFHV� )URP DQ H[�DQWH SHUVSHFWLYH� WKHUH DUH � SRVVLEOH VWDWHV RI WKH ZRUOG� WKH WUXH

GLVWULEXWLRQ FDQ EH HLWKHU �
�
RU �

2
� DQG XQGHU HDFK RI WKHVH GLVWULEXWLRQV� WKHUH DUH IRXU SRVVLEOH

RXWFRPHV RQ WKH ULVN\ VHFXULWLHV EEMcM�c EMcu�c EucM�� DQG Eucu��� 7KH SUREDELOLWLHV RI WKHVH

VWDWHV DUH WDNHQ IURP 7DEOH ��

1RZ� JLYHQ DQ\ FKRLFH RI EK
�
c K

2
�� WKH SD\RnV WR WKH DGYLVHUV DQG LQYHVWRU FDQ EH GHWHUPLQHG

IURP WKH LQIRUPDWLRQ LQ 7DEOH �� /HW 8
U
EK

�
c K

2
� DQG 8

�
EK

�
c K

2
� GHQRWH WKH IHHV UHFHLYHG E\ WKH

LQIRUPHG DQG XQLQIRUPHG DGYLVHU� UHVSHFWLYHO\� 6LPLODUO\� OHW t
U
EK

�
c K

2
� DQG t

�
EK

�
c K

2
� GHQRWH WKH

QHW�RI�IHHV UHWXUQV UHFHLYHG E\ WKH LQYHVWRU IURP LQYHVWLQJ ZLWK WKH LQIRUPHG DQG XQLQIRUPHG

DGYLVHU� UHVSHFWLYHO\� ([�DQWH� RI FRXUVH� 8
U
� 8

�
� t

U
� DQG t

�
DUH DOO UDQGRP YDULDEOHV� GHQRWH

WKHLU H[SHFWDWLRQV E\ .d�o� DQG WKHLU YDULDQFHV E\ 9DUd�o� 7KHQ� JLYHQ EK
�
c K

2
�� WKH LQYHVWRU
V XWLOLW\

IURP LQYHVWLQJ ZLWK WKH LQIRUPHG DGYLVHU LV

L
U
EK

�
c K

2
� ' .dt

U
EK

�
c K

2
�o� �

2
� 9DUdt

U
EK

�
c K

2
�oc �����

ZKLOH WKH XWLOLW\ IURP LQYHVWLQJ ZLWK WKH XQLQIRUPHG DGYLVHU LV

L
�
EK

�
c K

2
� ' .dt

�
EK

�
c K

2
�o� �

2
� 9DUdt

�
EK

�
c K

2
�o� �����

��



e���2 5iT@h@|�?} ,^��*�Mh��4 �?_ih 6�*Uh�4 6iit

)RU DQ HTXLOLEULXP LQ WKLV PRGHO WR EH VHSDUDWLQJ� LW PXVW VDWLVI\ WZR FRQGLWLRQV� �L� WKH IHH

VWUXFWXUH FKRVHQ E\ WKH LQIRUPHG DGYLVHU PXVW EH RQH WKDW WKH XQLQIRUPHG DGYLVHU ZRXOG QRW

ZLVK WR PLPLF� DQG �LL� WKH LQYHVWRU UHFHLYHV DW OHDVW DV PXFK H[SHFWHG XWLOLW\ IURP LQYHVWLQJ ZLWK

WKH LQIRUPHG DGYLVHU DV KH FRXOG IURP LQYHVWLQJ ZLWK WKH XQLQIRUPHG DGYLVHU� 7KXV� LGHQWLI\LQJ

D VHSDUDWLQJ HTXLOLEULXP UHTXLUHV D WZR VWHS SURFHGXUH� )LUVW� ZH ORRN DW WKH PD[LPXP XWLOLW\

WKH LQYHVWRU FRXOG REWDLQ IURP WKH XQLQIRUPHG DGYLVHU� VXEMHFW WR WKH ODWWHU UHFHLYLQJ DW OHDVW KLV

UHVHUYDWLRQ H[SHFWHG IHH OHYHO� 7KDW LV� ZLWK L
�
GHoQHG E\ ������ ZH VROYH�

0D[LPL]H L
�
EK

�
c K

2
�

VXEMHFW WR .d8
�
EK

�
c K

2
�o � Z

�

K
�
c K

2
� f

�����

/HW L W

�
GHQRWH WKH PD[LPL]HG YDOXH RI WKH REMHFWLYH IXQFWLRQ LQ WKLV SUREOHP� ,Q WKH VHFRQG

VWHS� ZH ORRN IRU WKH IHH VWUXFWXUH WKDW PD[LPL]HV WKH H[SHFWHG IHH RI WKH LQIRUPHG DGYLVHU VXEMHFW

WR WZR FRQVWUDLQWV� SURYLGLQJ WKH LQYHVWRU ZLWK DW OHDVW KLV ?UHVHUYDWLRQ� XWLOLW\ OHYHO L W

�
� DQG

HQVXULQJ WKH QRQ�PLPLFNLQJ FRQGLWLRQ��f

0D[LPL]H .d8
U
EK

�
c K

2
�o

VXEMHFW WR L
U
EK

�
c K

2
� � LW

�

.d8
�
EK

�
c K

2
�o � Z

�

K
�
c K

2
� f

�����

/HW .8 W
U
GHQRWH WKH PD[LPL]HG YDOXH RI WKH REMHFWLYH IXQFWLRQ LQ ������ DQG L W

U
WKH H[SHFWHG

XWLOLW\ RI WKH LQYHVWRU LQ D VROXWLRQ� $Q\ VROXWLRQ WR ����� ZKLFK VDWLVoHV .8 W

U
� Z

U
LV D VHSDUDWLQJ

HTXLOLEULXP RI WKLV PRGHO���c�2

43Olwhudoo| vshdnlqj/ iru wkh fkrvhq ihh wr vljqdo wkh lqiruphg dgylvhu*v w|sh xqdpeljxrxvo|/ wkh qrq0plplfnlqj

frqvwudlqw +wkh vhfrqg frqvwudlqw lq +717,, vkrxog kdyh d vwulfw lqhtxdolw|1 Dowhuqdwlyho|�jlyhq wkdw rswlpl}dwlrq

sureohpv zlwk vwulfw lqhtxdolw| frqvwudlqwv pd| kdyh qr vroxwlrqv�zh frxog uhsodfh wkh uljkw0kdqg vlgh ri wkh

vhfrqg frqvwudlqw zlwk �
Q � � iru vrph vpdoo � A 31 Wklv zrxog qrw d�hfw wkh txdolwdwlyh qdwxuh ri rxu uhvxowv/

vr zh ljqruh wkhvh pdwkhpdwlfdo qlfhwlhv1
44Vxfk htxloleuld pd|/ ri frxuvh/ idlo wr h{lvw iru duelwudu| sdudphwhul}dwlrqv +h1j1/ zkhq �L lv yhu| odujh uhodwlyh

wr h{shfwhg sruwirolr uhwxuqv,1 Iru uhdvrqdeoh sdudphwhu ydoxhv/ h{lvwhqfh lv qrw d sureohp1
45Qrwh wkdw lq d vhsdudwlqj htxloleulxp rqo| rqh ixqg +qdpho|/ wkdw uxq e| wkh lqiruphg dgylvhu, zloo uhpdlq lq

wkh pdunhw1 Wkh rwkhu/ xqdeoh wr phhw lwv uhvhuydwlrq ihh ohyho/ zloo h{lw1 Krzhyhu/ lw lv wkh wkuhdw ri frpshwlwlrq

r�huhg e| wkh xqlqiruphg dgylvhu wkdw gulyhv wkh htxloleulxp1

��



e�2 ,^��*�Mh��4 �?_ih W?Ui?|��i 6iit

:H LGHQWLI\ HTXLOLEULXP XQGHU LQFHQWLYH IHHV LQ 6HFWLRQV ����� DQG ����� XVLQJ WKH VDPH VWHSV DV

XQGHU IXOFUXP IHHV� *LYHQ WKH VLPLODULW\ LQ WKH SURFHGXUH� WKH H[SRVLWLRQ LV NHSW EULHI�

e�2�� �Lh|uL*�L ��L�Uit : +i|�h?t �?_ih W?Ui?|��i 6iit

7KH DGYLVHUV
 RSWLPDO SRUWIROLR FKRLFHV IRU D JLYHQ LQFHQWLYH IHH DUH DV IROORZV�

�hLTLt�|�L? e�2 *LYHQ DQ\ LQFHQWLYH IHH EK
�
c K

2
�� WKH RSWLPDO SRUWIROLR FKRLFH IRU�

� WKH LQIRUPHG DGYLVHU LV E�� @4@ c @4@ c f� XQGHU �
�
DQG E�� @4@ c fc @4@ � XQGHU �

2
�

� WKH XQLQIRUPHG DGYLVHU LV HLWKHU E�� @4@ c @4@ c f� RU E�� @4@ c fc @4@ � ZKHQ K
2
: f� ,I

K
2
' f� DQ\ SRUWIROLR RI WKH IRUP E�� @4@ c 6c @4@ �6� IRU 6 5 dfc @4@ o LV RSWLPDO�

3URSRVLWLRQ ��� LV DOVR LQWXLWLYH� )RU WKH LQIRUPHG DGYLVHU� ZKR FDQ FRQGLWLRQ KLV FKRLFH RI

SRUWIROLR RQ KLV NQRZOHGJH RI WKH WUXH GLVWULEXWLRQ� LW LV FOHDUO\ RSWLPDO WR LQYHVW PD[LPDOO\ LQ

WKH VHFXULW\ ZKLFK RnHUV WKH EHVW UHWXUQV �VHFXULW\ � XQGHU �
�
DQG VHFXULW\ � XQGHU �

2
�� 7KH

XQLQIRUPHG DGYLVHU PXVW FKRRVH WKH VDPH SRUWIROLR XQGHU ERWK �
�
DQG �

2
� *LYHQ WKH RSWLRQ�OLNH

FRQYH[ SD\Rn VWUXFWXUH RI LQFHQWLYH IHHV� WKH RSWLPDO DFWLRQ IRU KLP LV WR FKRRVH D SRUWIROLR ZKLFK

PD[LPL]HV YDULDQFH RI UHWXUQV� VLQFH WKH VHFXULWLHV
 H[�DQWH UHWXUQV DUH V\PPHWULF� HLWKHU H[WUHPH

SRUWIROLR LV RSWLPDO� 7KH RQO\ H[FHSWLRQ WR WKLV VLWXDWLRQ RFFXUV ZKHQ K
2
' f� ,Q WKLV FDVH� RQO\

WKH H[SHFWHG UHWXUQ RQ WKH FKRVHQ SRUWIROLR PDWWHUV� DQG WKLV LV PD[LPL]HG E\ DQ\ FRPELQDWLRQ

RI LQYHVWPHQW LQ WKH WZR ULVN\ VHFXULWLHV� :H GR QRW IRUPDOL]H WKHVH LQWXLWLYH DUJXPHQWV KHUH�

LQWHUHVWHG UHDGHUV DUH UHIHUUHG WR RXU ZRUNLQJ SDSHU �'DV DQG 6XQGDUDP� ������

3URSRVLWLRQ ��� VXPPDUL]HV� LQ D VHQVH� WKH DUJXPHQW EHKLQG H[LVWLQJ UHJXODWLRQV RQ IHH

VWUXFWXUHV WKDW DOORZLQJ IRU LQFHQWLYH IHHV ZLOO OHDG WR ?H[FHVVLYH� DPRXQWV RI ULVN� 8QGHU IXOFUXP

IHHV� DV ZH VDZ� WKH PRVW UHDVRQDEOH FKRLFH RI SRUWIROLR IRU WKH XQLQIRUPHG DGYLVHU ZDV RQH WKDW

KHOG WKH ULVN\ DVVHWV LQ WKH VDPH SURSRUWLRQV DV WKH EHQFKPDUN� 8QGHU LQFHQWLYH IHHV� KRZHYHU�

WKH XQLQIRUPHG DGYLVHU FKRRVHV DQ H[WUHPH SRUWIROLR� &UXFLDOO\� XQOLNH WKH LQIRUPHG DGYLVHU
V

FKRLFH� WKLV FRXOG EH WKH ZURQJ H[WUHPH SRUWIROLR� D SULRUL� WKH SRUWIROLRV E�� @4@ c @4@ c f� DQG

E��@4@ c fc @4@ � DUH ERWK RSWLPDO IRU WKH XQLQIRUPHG DGYLVHU� EXW� REYLRXVO\� WKH VHFRQG RQH LV DQ

LQIHULRU FKRLFH XQGHU �
�
� DQG WKH oUVW DQ LQIHULRU FKRLFH XQGHU �

2
� 7KXV� WKH GRZQVLGH SURWHFWLRQ

HQFRXUDJHV WKH DGYLVHU WR WDNH RQ H[WUHPH SRVLWLRQV WKDW FDQQRW EH MXVWLoHG E\ LQIRUPDWLRQDO

FRQVLGHUDWLRQV���

7DEOH � DERXW KHUH

46Wklv uhvxow zdv vxevhtxhqwo| vxssruwhg hpslulfdoo| lq wkh zrun ri Eodnh/ Howrq dqg Juxehu +5334,1

��



8VLQJ WKH SRUWIROLR FKRLFHV JLYHQ LQ 3URSRVLWLRQ ���� 7DEOH � GHVFULEHV WKH GLVWULEXWLRQ RI

UHWXUQV RQ WKH WZR DGYLVHUV
 SRUWIROLRV XQGHU LQFHQWLYH IHHV� 7KH WDEOH ORRNV DW WKH FDVH K
2
: f�

DQG DVVXPHV� ZLWKRXW ORVV RI JHQHUDOLW\� WKDW WKH H[WUHPH SRUWIROLR FKRVHQ E\ WKH XQLQIRUPHG

DGYLVHU LV E� � @4@ c @4@ c f�� �7KXV� XQGHU �
�
WKH UHWXUQV RI WKH LQIRUPHG DQG XQLQIRUPHG

DGYLVHU DUH WKH VDPH� EXW XQGHU �
2
� WKH LQIRUPHG DGYLVHU GRHV VWULFWO\ EHWWHU�� ,I K

2
' f� WKHQ

WKH LQIRUPHG DGYLVHU
V UHWXUQV DUH XQDnHFWHG DQG UHPDLQ DV SUHVHQWHG LQ WKLV WDEOH� +RZHYHU�

WKHUH LV DPELJXLW\ LQ WKH XQLQIRUPHG DGYLVHU
V FKRLFH LQ WKLV FDVH� $V HDUOLHU� ZH PDNH WKH QDWXUDO

DVVXPSWLRQ WKDW WKH DPELJXLW\ LV UHVROYHG LQ WKH LQYHVWRU
V IDYRU� VR WKH XQLQIRUPHG DGYLVHU SLFNV

WKH V\PPHWULF SRUWIROLR E�� @4@ c @4@ *2c @4@ *2� DQG KLV UHWXUQV ZLOO EH DV LQ 7DEOH ��

*LYHQ DQ\ EK
�
c K

2
�� WKH QHW UHWXUQV RI WKH DGYLVHUV DQG LQYHVWRU FDQ EH GHWHUPLQHG IURP 7DEOH ��

/HW C
U
EK

�
c K

2
� DQG C

�
EK

�
c K

2
� GHQRWH WKH IHHV UHFHLYHG E\ WKH LQIRUPHG DQG XQLQIRUPHG DGYLVHU�

UHVSHFWLYHO\� 6LPLODUO\� OHWf
U
EK

�
c K

2
� DQG f

�
EK

�
c K

2
� GHQRWH WKH QHW�RI�IHHV UHWXUQV WR WKH LQYHVWRU

IURP LQYHVWLQJ ZLWK WKH LQIRUPHG DQG XQLQIRUPHG DGYLVHU� UHVSHFWLYHO\� 'HQRWLQJ H[SHFWDWLRQV E\

.d�o DQG YDULDQFHV E\ 9DUd�o� WKH LQYHVWRU
V XWLOLW\ IURP LQYHVWLQJ ZLWK WKH LQIRUPHG DGYLVHU LV

T
U
EK

�
c K

2
� ' .df

U
EK

�
c K

2
�o� �

2
� 9DUdf

U
EK

�
c K

2
�o� �����

6LPLODUO\� WKH LQYHVWRU
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7KH oUVW VWHS LQ LGHQWLI\LQJ D VHSDUDWLQJ HTXLOLEULXP LV LGHQWLI\LQJ WKH PD[LPXP XWLOLW\ WKH LQYHVWRU

FRXOG UHFHLYH IURP WKH XQLQIRUPHG DGYLVHU VXEMHFW WR WKH DGYLVHU UHFHLYLQJ DW OHDVW KLV UHVHUYDWLRQ

XWLOLW\ OHYHO� 7KDW LV� ZH VROYH
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�
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�
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�
GHQRWH WKH PD[LPL]HG YDOXH RI WKH REMHFWLYH IXQFWLRQ LQ WKLV SUREOHP� ,Q WKH VHFRQG

VWHS� ZH ORRN IRU WKH IHH VWUXFWXUH WKDW PD[LPL]HV WKH H[SHFWHG IHH RI WKH LQIRUPHG DGYLVHU

VXEMHFW WR WZR FRQVWUDLQWV� SURYLGLQJ WKH LQYHVWRU ZLWK DW OHDVW KLV ?UHVHUYDWLRQ� XWLOLW\ OHYHO T W

�
�

DQG HQVXULQJ WKH QRQ�PLPLFNLQJ FRQGLWLRQ�
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$Q\ VROXWLRQ WR ����� LV SDUW RI D VHSDUDWLQJ HTXLOLEULXP RI WKH JDPH XQGHU LQFHQWLYH IHHV�

D �L4T@h�tL? Lu ,^��*�Mh��4 ��|UL4it

2XU LQWXLWLYH H[SHFWDWLRQ RI WKH UHVXOWV ZDV RXWOLQHG LQ WKH ,QWURGXFWLRQ� 7R UHFDOO WKH PDLQ

SRLQWV� ZH DQWLFLSDWH WKDW� LQ JHQHUDO� LQFHQWLYH IHHV SURYLGH VXSHULRU LQYHVWRU ZHOIDUH DW ORZ

YDOXHV RI WKH NH\ SDUDPHWHU Z
�
ZKLOH IXOFUXP IHHV GR VR DW KLJKHU YDOXHV� ZKLOH� ZKHQ VSHFLDOL]HG

WR WKH SDUWLFXODU FDVH RI D ULVN�QHXWUDO LQYHVWRU� ZH H[SHFW LQFHQWLYH IHHV WR EHFRPH ?GRPLQDQW��

SURYLGLQJ VWULFWO\ KLJKHU LQYHVWRU ZHOIDUH WKDQ IXOFUXP IHHV DW ORZ YDOXHV RI Z
�
� DQG SURYLGLQJ WKH

VDPH OHYHO DW KLJKHU YDOXHV�

7KHVH LQWXLWLYH H[SHFWDWLRQV DUH YHULoHG LQ VHYHUDO VWHSV� )LUVW� LQ 6HFWLRQ ���� LW LV VKRZQ

WKDW ZKHQ WKH LQYHVWRU LV ULVN�QHXWUDO �� ' f�� LQFHQWLYH IHHV GR GRPLQDWH IXOFUXP IHHV LQ WKH

PDQQHU DQWLFLSDWHG� %XLOGLQJ RQ WKLV� 6HFWLRQ ��� WKHQ VKRZV WKDW HYHQ ZKHQ WKH LQYHVWRU LV ULVN�

DYHUVH� LQFHQWLYH IHHV FRQWLQXH WR GRPLQDWH IXOFUXP IHHV IURP WKH LQYHVWRU
V YLHZSRLQW LQ D FDVH

RI SDUWLFXODU LQWHUHVW� WKDW RI ]HUR OHYHUDJH �@4@ ' ��� )LQDOO\� 6HFWLRQ ��� FRQVLGHUV WKH JHQHUDO

FDVH RI ERWK ULVN�DYHUVLRQ DQG OHYHUDJH� DQG VKRZV� RQFH DJDLQ� WKDW WKH LQWXLWLYH DUJXPHQWV DUH

ERUQH RXW� WKRXJK DQ DGGLWLRQDO LQWHUHVWLQJ WZLVW PD\ DOVR RFFXU DW KLJK UHWXUQ YRODWLOLWLHV�

D�� � +�t!��i�|h@* W?�it|Lh

2XU DQDO\VLV RI WKH FDVH RI D ULVN�QHXWUDO LQYHVWRU �� ' f� EHJLQV ZLWK D FKDUDFWHUL]DWLRQ RI

VHSDUDWLQJ HTXLOLEULXP SD\RnV XQGHU IXOFUXP IHHV� 'HQRWH E\ -
�
DQG -

U
� UHVSHFWLYHO\� WKH JURVV

UHWXUQV IURP WKH XQLQIRUPHG DQG LQIRUPHG DGYLVHU LQ D IXOFUXP IHH UHJLPH �VHH 7DEOH ��� DQG E\

-
�
WKH UHWXUQ RQ WKH EHQFKPDUN SRUWIROLR� 1RZ� GHoQH WKH TXDQWLW\ An E\

An ' .E-
�
�-

�
�� �����

7KH VLJQLoFDQFH RI WKH TXDQWLW\ An LV FDSWXUHG LQ WKH IROORZLQJ UHVXOW�

�hLTLt�|�L? D�� ,I Z
�
	 An� WKH LQYHVWRU
V XWLOLW\ LQ D VHSDUDWLQJ HTXLOLEULXP XQGHU IXOFUXP IHHV

LV VWULFWO\ KLJKHU WKDQ KLV ?UHVHUYDWLRQ� OHYHO LW
�
� ,I Z

�
� An� WKH LQYHVWRU
V HTXLOLEULXP XWLOLW\ LV

HTXDO WR WKH UHVHUYDWLRQ OHYHO L W

�
�

�hLLu 6HH $SSHQGL[ $��� �

,Q ZRUGV� 3URSRVLWLRQ ��� VWDWHV WKDW WKH LQYHVWRU UHFHLYHV D VXUSOXV RYHU KLV UHVHUYDWLRQ OHYHO

L W

�
DW ORZ YDOXHV RI Z

�
� EXW LV IRUFHG GRZQ WR WKH UHVHUYDWLRQ OHYHO IRU KLJK Z

�
� :KDW GULYHV

WKLV UHVXOW" 7KH VHSDUDWLQJ HTXLOLEULXP SUREOHP ����� LQYROYHV WZR FRQVWUDLQWV� �D� WKDW WKH

��



LQYHVWRU PXVW EH SURYLGHG DW OHDVW KLV UHVHUYDWLRQ XWLOLW\ OHYHO L W

�
� DQG �E� WKDW WKH XQLQIRUPHG

DGYLVHU
V H[SHFWHG IHH IURP PLPLFNLQJ WKH FKRVHQ IHH VWUXFWXUH VKRXOG EH EHORZ Z
�
� 1RZ� DV WKH

LQIRUPHG DGYLVHU ?LQFUHDVHV� WKH OHYHO RI IHHV LQ WKH VHSDUDWLRQ SUREOHP� ERWK FRQVWUDLQWV PRYH

FORVHU WR ELQGLQJ� 2Q WKH RQH KDQG� WKH LQYHVWRU
V H[SHFWHG XWLOLW\ IURP WKH LQIRUPHG DGYLVHU LV

SXVKHG GRZQ WRZDUGV KLV UHVHUYDWLRQ OHYHO� RQ WKH RWKHU� PLPLFNLQJ LV QRZ PRUH SURoWDEOH IRU

WKH XQLQIRUPHG DGYLVHU� )RU VPDOO Z
�
� WKH ODWWHU FRQVWUDLQW ZLOO ELQG oUVW� WKXV� WKH LQYHVWRU ZLOO

UHFHLYH D VXUSOXV RYHU WKH UHVHUYDWLRQ OHYHO� $W KLJKHU YDOXHV RI Z
�
� KRZHYHU� WKH IRUPHU FRQVWUDLQW

ZLOO ELQG oUVW� VR WKH LQYHVWRU RQO\ UHFHLYHV KLV UHVHUYDWLRQ XWLOLW\ LW
�
�

2I FRXUVH� WKH VDPH LQWXLWLYH DUJXPHQWV PD\ DOVR EH DSSOLHG WR WKH VHSDUDWLRQ SUREOHP �����

XQGHU LQFHQWLYH IHHV� DQG� LQGHHG� RXU VHFRQG UHVXOW� 3URSRVLWLRQ ���� SURYLGHV WKH LQFHQWLYH IHH�

DQDORJ RI 3URSRVLWLRQ ���� 6RPH QRWDWLRQ oUVW� 7KH GLVWULEXWLRQ RI UHWXUQV IURP WKH LQIRUPHG

DGYLVHU DQG WKH EHQFKPDUN SRUWIROLR DUH WKH VDPH XQGHU LQFHQWLYH IHHV DV XQGHU IXOFUXP IHHV �VHH

7DEOHV � DQG ��� WKXV� ZH FRQWLQXH GHQRWLQJ WKHP E\ -
U
DQG -

�
� UHVSHFWLYHO\� +RZHYHU� WKH

XQLQIRUPHG DGYLVHU FKRRVHV GLnHUHQW SRUWIROLRV XQGHU LQFHQWLYH IHHV DQG IXOFUXP IHHV ZKHQHYHU

WKH SHUIRUPDQFH�DGMXVWPHQW FRPSRQHQW K
2
RI WKH IHH VWUXFWXUH LV SRVLWLYH �DJDLQ� VHH 7DEOHV �

DQG �� DQG WKH DFFRPSDQ\LQJ GLVFXVVLRQ�� 7R HPSKDVL]H WKLV� ZH ZLOO GHQRWH WKH UHWXUQV IURP WKH

XQLQIRUPHG DGYLVHU XQGHU LQFHQWLYH IHHV E\ U
�
� QRWH WKDW U

�
LV FRPSXWHG IURP 7DEOH � H[FHSW

LQ WKH VSHFLDO FDVH K
2
' f� ZKHQ ZH XVH 7DEOH �� 1RZ� GHoQH

ALI '
.dEU

�
�-

�
�no � d.E-

U
�� .EU

�
�o

.dE-
U
�-

�
�no�.dEU

�
�-

�
�no

�����

�hLTLt�|�L? D�2 ,I Z
�
	 ALI� WKH LQYHVWRU
V XWLOLW\ LQ D VHSDUDWLQJ HTXLOLEULXP XQGHU LQFHQWLYH

IHHV LV VWULFWO\ KLJKHU WKDQ KLV ?UHVHUYDWLRQ� OHYHO T W

�
� +RZHYHU� LI Z

�
� ALI� WKHQ WKH LQYHVWRU
V

XWLOLW\ LQ D VHSDUDWLQJ HTXLOLEULXP LV HTXDO WR T W

�
�

�hLLu 6HH $SSHQGL[ $��� �

+i4@h! 1RWH WKH LPSRUWDQW SRLQW WKDW WKH LQWXLWLYH DUJXPHQWV EHKLQG 3URSRVLWLRQV ��� DQG ���

PDNH QR XVH RI ULVN�QHXWUDOLW\� VR� TXDOLWDWLYHO\ VLPLODU UHVXOWV VKRXOG DOVR KROG XQGHU ULVN�DYHUVLRQ�

L�H�� WKH LQYHVWRU UHFHLYHV D VXUSOXV RYHU KLV UHVHUYDWLRQ OHYHOV DW ORZ Z
�
� EXW LV IRUFHG GRZQ WR

WKH UHVHUYDWLRQ OHYHOV DW KLJK Z
�
� �

+HUH LV WKLV VXEVHFWLRQ
V PDLQ UHVXOW RQ WKH LQIHULRULW\ RI IXOFUXP IHHV�

�hLTLt�|�L? D�� ,I Z
�
	 ALI� WKHQ WKH LQYHVWRU LV VWULFWO\ EHWWHU Rn XQGHU LQFHQWLYH IHHV WKDQ

XQGHU IXOFUXP IHHV� ,I Z
�
� ALI� WKH LQYHVWRU
V HTXLOLEULXP XWLOLW\ LV WKH VDPH LQ WKH WZR FDVHV�

��



�hLLu 6HH $SSHQGL[ $��� �

7KH SURRI RI 3URSRVLWLRQ ��� FRQVLVWV RI WKUHH SDUWV� )LUVW� QRWH WKDW VLQFH WKHUH DUH QR

ULVN�VKDULQJ FRQVLGHUDWLRQV KHUH� WKH LQYHVWRU
V UHVHUYDWLRQ XWLOLW\ OHYHOV L W

�
DQG T W

�
XQGHU WKH WZR

V\VWHPV FRLQFLGH� )URP 3URSRVLWLRQV ��� DQG ���� WKH LQYHVWRU UHFHLYHV WKLV FRPPRQ UHVHUYDWLRQ

OHYHO XQGHU IXOFUXP IHHV LI Z
�
� An� DQG XQGHU LQFHQWLYH IHHV LI Z

�
� ALI�

,Q WKH VHFRQG VWHS� ZH SURYH WKDW An 	 ALI� L�H�� WKH LQYHVWRU LV SXVKHG GRZQ WR WKH FRPPRQ

UHVHUYDWLRQ OHYHO IDVWHU XQGHU IXOFUXP IHHV WKDQ LQFHQWLYH IHHV� 7KLV UHpHFWV WKH VXSHULRU IDFLOLW\

IRU VHSDUDWLRQ_DQG� WKHUHE\� IRU UHQW�H[WUDFWLRQ IURP WKH LQYHVWRU_SURYLGHG E\ WKH ?IXOFUXP��

&RPELQLQJ WKH oUVW WZR SDUWV� ZH VHH WKDW �D� WKH LQYHVWRU
V HTXLOLEULXP XWLOLW\ LV VWULFWO\ KLJKHU

XQGHU LQFHQWLYH IHHV WKDQ IXOFUXP IHHV ZKHQ Z
�
5 dAnc ALI�� DQG �E� WKH WZR UHJLPHV DUH HTXLYDOHQW

IRU WKH LQYHVWRU ZKHQ Z
�
� ALI�

,Q WKH WKLUG DQG oQDO VWHS� ZH FRPSOHWH WKH SURRI E\ VKRZLQJ WKDW ZKHQ Z
�
	 An� WKH LQYHVWRU

LV VWULFWO\ EHWWHU Rn XQGHU LQFHQWLYH IHHV WKDQ IXOFUXP IHHV� 7KLV ODVW VWHS LV DJDLQ D FRQVHTXHQFH

RI WKH JUHDWHU VHSDUDWLRQ DQG UHQW�H[WUDFWLRQ FDSDELOLWLHV RI WKH IXOFUXP IHH VWUXFWXUH�

7DEOH � DERXW KHUH

7DEOH � SURYLGHV D QXPHULFDO LOOXVWUDWLRQ RI HTXLOLEULD XQGHU ULVN�QHXWUDOLW\� )RU WKH SDUDPHWHUL�

]DWLRQV XVHG LQ WKH XSSHU SDQHO LQ WKH WDEOH� LW LV HDVLO\ FKHFNHG WKDW An ' f�f2D DQG ALI ' f��HeD�

ZKLOH� IRU WKH ORZHU SDQHO� ZH KDYH An ' f��f DQG ALI ' f��.Se� 7KXV� WKH LQYHVWRU LV IRUFHG

GRZQ WR KLV UHVHUYDWLRQ OHYHO IDU PRUH TXLFNO\ XQGHU IXOFUXP IHHV� DQG� DV WKH WDEOH LQGLFDWHV� WKH

UHVXOWLQJ GLnHUHQFHV LQ WKH LQYHVWRU
V HTXLOLEULXP XWLOLWLHV PD\ EH VXEVWDQWLDO�

D�2 +�t!���ihti W?�it|Lht WG A�i �@ti Lu �L wi�ih@}i

:H WXUQ QRZ WR WKH JHQHUDO FDVH ZKHUH � : f� $ SDUWLFXODU FDVH RI LQWHUHVW KHUH LV ZKHUH QR

OHYHUDJH LV SHUPLWWHG LQ WKH DGYLVHUV
 SRUWIROLRV �@4@ ' ����e 7KH DGYDQWDJH RI WKLV VHWWLQJ LV

WKDW FORVHG�IRUP VROXWLRQV IRU WKH HTXLOLEULD DUH HDVLO\ FRPSXWHG� ,QGHHG� ZH KDYH�

�hLTLt�|�L? D�e :KHQ @4@ ' �� WKH LQYHVWRU
V HTXLOLEULXP XWLOLW\ XQGHU LQFHQWLYH IHHV GRPLQDWHV

WKDW XQGHU IXOFUXP IHHV_L�H�� LW LV QHYHU ORZHU DQG FRXOG EH VWULFWO\ KLJKHU�

�hLLu $SSHQGL[ $�� VKRZV WKH ?QHYHU ORZHU� SDUW� 7KDW WKH LQYHVWRU FRXOG EH VWULFWO\ EHWWHU Rn

XQGHU LQFHQWLYH IHHV LV VKRZQ E\ WKH SDUDPHWHUL]DWLRQV LQ 7DEOH � �VHH WKH GLVFXVVLRQ EHORZ�� �

+i4@h! ,W LV ZRUWK SRLQWLQJ RXW WKDW WKH SURRI LQ $SSHQGL[ $�� PDNHV QR XVH RI WKH VSHFLoF

UHWXUQV GLVWULEXWLRQV ZH KDYH DVVXPHG� �
47Wkh vxjjhvwlrq wkdw zh h{dplqh wkh qr0ohyhudjh fdvh vhsdudwho| fdph iurp wkh uhihuhh1

��



:KDW GULYHV 3URSRVLWLRQ ���" &RQVLGHU D IXOFUXP IHH UHJLPH oUVW� :KHQ OHYHUDJH LV QRW SHU�

PLWWHG� WKH H[SHFWHG IHH RI WKH XQLQIRUPHG DGYLVHU LV XQDnHFWHG E\ WKH SHUIRUPDQFH�DGMXVWPHQW

FRPSRQHQW K
2
� VLQFH WKH H[SHFWHG UHWXUQ RQ KLV SRUWIROLR HTXDOV WKH H[SHFWHG UHWXUQ RQ WKH EHQFK�

PDUN SRUWIROLR� 7KXV� LQ D IXOFUXP IHH UHJLPH� WKH LQIRUPHG DGYLVHU PD\ FKDQJH WKH YDOXH RI K
2

ZLWKRXW DnHFWLQJ WKH QRQ�PLPLFNLQJ FRQVWUDLQW� ,W IROORZV WKDW� LQ HTXLOLEULXP� K
2
ZLOO EH UDLVHG

KLJK HQRXJK WR HQVXUH WKH LQYHVWRU RQO\ UHFHLYHV KLV UHVHUYDWLRQ OHYHO LW
�
�

8QGHU LQFHQWLYH IHHV� KRZHYHU� WKLV LV QRW WKH FDVH� +HUH� EHFDXVH RI WKH DV\PPHWULF QDWXUH RI

WKH IHHV� WKH SHUIRUPDQFH�DGMXVWPHQW FRPSRQHQW K
2
KDV D SRVLWLYH LPSDFW RQ WKH H[SHFWHG IHHV RI

WKH XQLQIRUPHG DGYLVHU ZKHQHYHU WKH XQLQIRUPHG DGYLVHU GRHV QRW FKRRVH WKH EHQFKPDUN SRUWIROLR�

$V D FRQVHTXHQFH� DQ\ DWWHPSW E\ WKH LQIRUPHG DGYLVHU WR H[WUDFW LQYHVWRU VXUSOXV E\ UDLVLQJ K
2

ZLOO DOVR DnHFW WKH QRQ�PLPLFNLQJ FRQVWUDLQW� 7KLV OLPLWV WKH H[WHQW WR ZKLFK LQYHVWRU VXUSOXV

FDQ EH UHGXFHG� VR WKH LQYHVWRU
V HTXLOLEULXP XWLOLW\ ZLOO W\SLFDOO\ VWULFWO\ H[FHHG KLV UHVHUYDWLRQ

OHYHO T W

�
� �1RWH WKH LQWHUHVWLQJ SRLQW KHUH WKDW WKH ?DGYHUVH� SRUWIROLR HnHFW RI LQFHQWLYH IHHV_

QDPHO\� WKH IDFW WKDW LQFHQWLYH IHHV ZLOO LQGXFH HYHQ WKH XQLQIRUPHG DGYLVHU WR FKRRVH DQ H[WUHPH

SRUWIROLR_DFWXDOO\ ZRUNV WR WKH LQYHVWRU
V DGYDQWDJH�� 7R FRPSOHWH WKH SURRI� ZH VKRZ WKDW� LI

WKHUH LV QR OHYHUDJLQJ� WKHQ L W

�
FDQ QHYHU H[FHHG T W

�
�

7DEOH � DERXW KHUH

7DEOH � JLYHV QXPHULFDO H[SUHVVLRQ WR WKH VXSHULRULW\ RI LQFHQWLYH IHHV LQ WKLV FDVH� 7KH

SDUDPHWHUL]DWLRQV XVHG DUH VLPLODU WR WKRVH LQ 7DEOH � H[FHSW WKDW �L� OHYHUDJH LV QRW SHUPLWWHG

KHUH� VR ZH KDYH @4@ ' �� DQG �LL� WKH LQYHVWRU LV ULVN�DYHUVH� VR ZH DOORZ IRU � : f� $V

H[SHFWHG� WKH LQYHVWRU DOZD\V UHFHLYHV RQO\ KLV UHVHUYDWLRQ IHH XQGHU IXOFUXP IHHV� KRZHYHU� XQGHU

LQFHQWLYH IHHV� KH UHFHLYHV D VWULFW VXUSOXV RYHU WKH UHVHUYDWLRQ OHYHO� $V Z
�
LQFUHDVHV� WKH LQYHVWRU

LV SXVKHG GRZQ WRZDUGV KLV UHVHUYDWLRQ OHYHO HYHQ XQGHU LQFHQWLYH IHHV �IRU WKH UHDVRQV GLVFXVVHG

LQ WKH SUHYLRXV VXEVHFWLRQ�� WKXV� WKH H[WHQW RI GRPLQDQFH RI LQFHQWLYH IHHV DOVR GHFOLQHV��D

D�� +�t!���ihti W?�it|Lht WWG A�i Bi?ih@* �@ti

:H QRZ WXUQ WR WKH JHQHUDO FDVH ZKHUH @ : � DQG � : f DUH ERWK SHUPLWWHG�

5iT@h@|�?} ,^��*�Mh�@ �?_ih 6�*Uh�4 6iit

:KHQ � : f DQG @4@ : �� JHQHUDO VROXWLRQV WR WKH VHSDUDWLRQ SUREOHPV ����� DQG ����� DUH KDUG WR

REWDLQ� EHFDXVH RI WKH ODUJH QXPEHU RI SDUDPHWHUV LQYROYHG� )RU DQ\ VSHFLoF SDUDPHWHUL]DWLRQ�

48Wkh sdudphwhuv lq wklv wdeoh duh vlplodu wr wkrvh xvhg iru looxvwudwlrq lq wkh uhvw ri wkh sdshu1 Oduu| Jorvwhq/

wklv sdshu*v hglwru/ srlqwhg rxw wkdw wkhvh qxpehuv lpso| d volp qhjdwlyh fruuhodwlrq lq wkh uhwxuqv rq wkh wzr

ulvn| vhfxulwlhv/ zklfk lqfuhdvhv wkh ydoxh ri wkh glyhuvl�fdwlrq jhqhudwhg e| ixofuxp ihhv1 Wklv pdnhv lw doo wkh

pruh vwulnlqj wkdw lqfhqwlyh ihhv frxog ohdg wr kljkhu lqyhvwru zhoiduh wkdq ixofuxp ihhv hyhq zkhq lqyhvwruv duh

ulvn0dyhuvh/ wkh fdvh zh frqvlghu odwhu lq wkh sdshu1

��



KRZHYHU� WKHVH SUREOHPV SUHVHQW QR VSHFLDO REVWDFOHV� 7KH oUVW RQH KDV D SDUWLFXODUO\ VLPSOH

VWUXFWXUH� WKH REMHFWLYH IXQFWLRQ LV TXDGUDWLF DQG WKH FRQVWUDLQW LV OLQHDU LQ EK
�
c K

2
�� 7KH VHFRQG

SUREOHP LV RQO\ D OLWWOH PRUH FRPSOH[� LW KDV D OLQHDU REMHFWLYH� DQG DOWKRXJK LW KDV WZR FRQVWUDLQWV�

RQH LV OLQHDU DQG WKH RWKHU TXDGUDWLF� &RQVHTXHQWO\� IRU VSHFLoF SDUDPHWHUL]DWLRQV� WKHVH SUREOHPV

DUH HDVLO\ VROYHG� 7DEOH � SUHVHQWV WKH LQYHVWRU
V HTXLOLEULXP XWLOLW\ OHYHO LW
U
DQG ?UHVHUYDWLRQ�

XWLOLW\ OHYHO L W

�
IRU D UDQJH RI SDUDPHWHU YDOXHV� 7KH QXPEHUV EHKDYH PXFK DV H[SHFWHG� ,Q

SDUWLFXODU� LQ DOO FDVHV� IRU VPDOO YDOXHV RI Z
�
� WKH LQYHVWRU UHFHLYHV D VXUSOXV RYHU KLV UHVHUYDWLRQ

XWLOLW\ OHYHO EXW IRU KLJKHU YDOXHV� KH LV SXVKHG GRZQ WR KLV UHVHUYDWLRQ OHYHO�

7DEOH � DERXW KHUH

5iT@h@|�?} ,^��*�Mh�@ �?_ih W?Ui?|��i 6iit

7KH UHVHUYDWLRQ XWLOLW\ SUREOHP ����� XQGHU LQFHQWLYH IHHV LV D OLWWOH PRUH FRPSOH[ WKDQ LWV FRXQWHU�

SDUW ����� XQGHU IXOFUXP IHHV� VLQFH WKHUH DUH WZR SRVVLEOH GLVWULEXWLRQV IRU C
�
DQG f

�
GHSHQGLQJ

RQ WKH YDOXH RI EK
�
c K

2
�� 7KXV� ZH PXVW FRPSDUH WKH PD[LPXP FRQGLWLRQDO RQ K

2
: f ZLWK WKH

PD[LPXP FRQGLWLRQDO RQ K
2
' f� 7KH ODUJHU RI WKHVH LV WKH ?UHVHUYDWLRQ� XWLOLW\ OHYHO T W

�
�

7DEOH � DERXW KHUH

7KH DGGHG FRPSOLFDWLRQ LV PLQRU� IRU VSHFLoF SDUDPHWHUL]DWLRQV� SUREOHPV ����� DQG ����� DUH

HDV\ WR VROYH� 7DEOH � SUHVHQWV WKH LQYHVWRU
V HTXLOLEULXP XWLOLW\ OHYHO T W

U
DQG UHVHUYDWLRQ XWLOLW\

OHYHO T W

�
IRU WKH UDQJH RI SDUDPHWHU YDOXHV XVHG LQ 7DEOH �� 2QFH DJDLQ� DV Z

�
LQFUHDVHV� WKH

LQYHVWRU
V HTXLOLEULXP XWLOLW\ OHYHO GURSV WRZDUGV WKH UHVHUYDWLRQ OHYHO� +RZHYHU� XQOLNH WKH IXOFUXP

IHH FDVH� WKH LQYHVWRU
V HTXLOLEULXP XWLOLW\ OHYHO UHPDLQV VWULFWO\ DERYH WKH UHVHUYDWLRQ OHYHO IRU WKH

SDUDPHWHU YDOXHV LQ WKH WDEOH� WKDW LV� WKH LQYHVWRU JHWV SXVKHG GRZQ WR KLV UHVHUYDWLRQ OHYHO PRUH

VORZO\ XQGHU LQFHQWLYH IHHV WKDQ IXOFUXP IHHV�

�L4T@h�tL? Lu ��|UL4it

$ SHUXVDO RI 7DEOHV � DQG � LPPHGLDWHO\ VXEVWDQWLDWHV WKH LQWXLWLYH DUJXPHQWV VWDWHG LQ WKH

,QWURGXFWLRQ DQG HOVHZKHUH LQ WKH SDSHU� ,Q SDUWLFXODU�

�� 7KH LQYHVWRU
V ?UHVHUYDWLRQ� XWLOLW\ OHYHO L W

�
XQGHU IXOFUXP IHHV LV KLJKHU LQ HDFK FDVH WKDQ

WKH OHYHO T W

�
XQGHU LQFHQWLYH IHHV� LQGLFDWLQJ WKH VXSHULRU ULVN�VKDULQJ DQG SRUWIROLR�VHOHFWLRQ

IHDWXUHV RI WKH IRUPHU�

�� 7KH LQYHVWRU LQ HDFK FDVH JHWV SXVKHG GRZQ WR KLV UHVHUYDWLRQ XWLOLW\ IDVWHU XQGHU IXOFUXP

IHHV WKDQ XQGHU LQFHQWLYH IHHV�

��



7R IDFLOLWDWH D GLUHFW FRPSDULVRQ RI WKH LQYHVWRU
V HTXLOLEULXP SD\RnV XQGHU WKH WZR UHJLPHV�

7DEOH � GLVWLOOV MXVW WKHVH SD\RnV IURP WKH LQIRUPDWLRQ LQ 7DEOHV � DQG �� 7KH oUVW oYH SDQHOV

RI WKH WDEOH EHKDYH H[DFWO\ DV H[SHFWHG� WKH LQYHVWRU
V HTXLOLEULXP XWLOLW\ XQGHU LQFHQWLYH IHHV LV

KLJKHU WKDQ WKDW XQGHU IXOFUXP IHHV� EXW WKLV GLnHUHQFH GLPLQLVKHV DV Z
�

LQFUHDVHV� 0RUHRYHU�

DOWKRXJK WKH WDEOHV GR QRW VKRZ WKLV� DV Z
�
EHFRPHV ODUJH HQRXJK� IXOFUXP IHHV EHJLQ WR GRPLQDWH

DV WKH LQYHVWRU JHWV SXVKHG GRZQ WR UHVHUYDWLRQ XQGHU HLWKHU UHJLPH� 7KXV� IRU ?VPDOO� Z
�
� WKH

DGYLVHU LV EHWWHU Rn XQGHU IXOFUXP IHHV WKDQ LQFHQWLYH IHHV� EXW WKLV LV UHYHUVHG DW KLJK Z
�
�

7DEOH � DERXW KHUH

$Q LQWHUHVWLQJ WZLVW� KRZHYHU� LV REVHUYHG LQ WKH ODVW SDQHO RI WKH WDEOH� 5DWKHU WKDQ LQFHQWLYH

IHHV EHLQJ GRPLQDQW IRU LQYHVWRU ZHOIDUH DW DOO VPDOO Z
�
� IXOFUXP IHHV DUH LQLWLDOO\ GRPLQDQW

�VHH� H�J�� Z
�

' f�f2D�� EXW DV Z
�

LQFUHDVHV� LQFHQWLYH IHHV EHFRPH VXSHULRU� ,QWXLWLYHO\� WKH

VXSHULRULW\ RI IXOFUXP IHHV IRU LQYHVWRU ZHOIDUH DW YHU\ ORZ Z
�
DSSHDUV WR EH WKH IHDWXUH WKDW IRU

WKH SDUDPHWHU YDOXHV FRQVLGHUHG LQ WKLV SDQHO� UHWXUQ YRODWLOLW\ LV YHU\ KLJK JLYHQ WKH LQYHVWRU
V

DYHUVLRQ WR YDULDQFH� 7KLV PDNHV ULVN�VKDULQJ YHU\ LPSRUWDQW� $OWKRXJK IXOFUXP IHHV SHUPLW PRUH

VXUSOXV H[WUDFWLRQ WKDQ LQFHQWLYH IHHV� WKH\ DOVR SHUPLW EHWWHU ULVN�VKDULQJ� $W YHU\ ORZ YDOXHV

RI Z
�
� RYHUDOO VXUSOXV H[WUDFWLRQ FDSDELOLW\ XQGHU HLWKHU UHJLPH LV OLPLWHG� VR WKH VXSHULRU ULVN�

VKDULQJ XQGHU IXOFUXP IHHV UHVXOWV LQ WKHLU SURYLGLQJ EHWWHU LQYHVWRU ZHOIDUH� $W LQWHULP YDOXHV RI

Z
�
� KRZHYHU� WKH JUHDWHU VXUSOXV H[WUDFWLRQ IDFLOLWDWHG E\ WKH IXOFUXP RXWZHLJKV WKH ULVN�VKDULQJ

IHDWXUHV� VR LQFHQWLYH IHHV EHFRPH GRPLQDQW� $V LQ WKH HDUOLHU FDVHV� DW YHU\ KLJK YDOXHV RI Z
�

�QRW VKRZQ LQ WKH WDEOH�� IXOFUXP IHHV ZLOO DJDLQ EH EHWWHU IRU WKH LQYHVWRU� DQG DJDLQ IRU WKH

VDPH UHDVRQ� DW YHU\ KLJK Z
�
� WKH LQYHVWRU JHWV SXVKHG GRZQ WR KLV UHVHUYDWLRQ OHYHO XQGHU ERWK

UHJLPHV DQG WKLV UHVHUYDWLRQ OHYHO LV KLJKHU XQGHU IXOFUXP IHHV IRU UHDVRQV PHQWLRQHG DERYH�

S , |i?t�L?t @?_ �L_��U@|�L?t

,Q WKLV VHFWLRQ� ZH H[DPLQH D QXPEHU RI H[WHQVLRQV DQG PRGLoFDWLRQV WR RXU PRGHO� :H EHJLQ

LQ 6HFWLRQ ��� ZLWK H[DPLQLQJ WKH LPSDFW RI SURYLGLQJ WKH LQYHVWRU ZLWK RWKHU QDWXUDO LQYHVWPHQW

DOWHUQDWLYHV� ,Q 6HFWLRQ ���� ZH ORRN DW D VLPSOHU �DQG PRUH WUDGLWLRQDO� VLJQDOLQJ PRGHO WKDQ

WKH RQH VWXGLHG LQ WKLV SDSHU� 7KHQ� LQ 6HFWLRQ ���� ZH FRPSDUH IXOFUXP DQG LQFHQWLYH IHH

RXWFRPHV WR WKRVH XQGHU DQ XQUHVWULFWHG IHH VWUXFWXUH� )LQDOO\� WR URXQG Rn WKH DQDO\VLV� ZH ORRN

LQ 6HFWLRQ ��� DW D FRPSHWLWLYH PDUNHW VHWWLQJ IRU DGYLVHUV�

S�� , T@?_�?} |�i W?�it|4i?| �*|ih?@|��it

7KH DQDO\VLV WKXV IDU KDV DVVXPHG WKDW WKHUH DUH MXVW WKUHH LQYHVWPHQW DOWHUQDWLYHV DYDLODEOH WR

WKH LQYHVWRU� QDPHO\� WKH WZR DGYLVHUV DQG WKH ULVNOHVV DVVHW� $ QDWXUDO DGGLWLRQ WR FRQVLGHU WR

��



WKLV OLVW LV DQ ?LQGH[ IXQG� WKDW SURYLGHV WKH VDPH UHWXUQV DV WKH EHQFKPDUN SRUWIROLR� )URP DQ

DQDO\WLF VWDQGSRLQW� WKLV DGGV D WKLUG FRQVWUDLQW WR WKH VHSDUDWLRQ SUREOHP� WKDW WKH XWLOLW\ IURP

LQYHVWLQJ ZLWK WKH LQIRUPHG DGYLVHU PXVW DOVR EH DW OHDVW WKDW IURP LQYHVWLQJ LQ WKH LQGH[�

,W LV HDVLO\ VKRZQ WKDW WKLV GRHV QRW DnHFW RXU UHVXOWV VXEVWDQWLYHO\� )L[ DQ\ YDOXH RI Z
�
�

DQG� DV XVXDO� OHW L W

�
DQG T W

�
GHQRWH WKH LQYHVWRU
V ?UHVHUYDWLRQ� XWLOLW\ OHYHOV REWDLQHG IURP WKH

SUREOHPV ����� DQG ������ UHVSHFWLYHO\� )RU H[SRVLWLRQDO VLPSOLFLW\� ZH ZLOO DVVXPH WKDW LW
�
� T W

�

�DV ZLOO W\SLFDOO\ EH WKH FDVH�� ,Q DGGLWLRQ� OHW L U GHQRWH WKH XWLOLW\ IURP WKH LQGH[� 7KUHH

SRVVLELOLWLHV DULVH�

�� T W

�
� L U �

�� L W

�
� L U : T W

�
�

�� L U : LW
�
�

6XSSRVH QRZ WKDW ZKHQ WKH QHZ FRQVWUDLQW LV QRW SUHVHQW� WKH HTXLOLEULD DUH VXFK WKDW WKH

LQYHVWRU
V HTXLOLEULXP XWLOLW\ LV KLJKHU XQGHU LQFHQWLYH IHHV WKDQ IXOFUXP IHHV� 7KHQ� LQ &DVHV �

DQG �� DGGLQJ WKH QHZ FRQVWUDLQW FDQQRW FKDQJH HTXLOLEULXP SD\RnV� WKH HTXLOLEULXP XWLOLW\ XQGHU

IXOFUXP IHHV PXVW EH DW OHDVW L W

�
� DQG� E\ K\SRWKHVLV� WKH HTXLOLEULXP XWLOLW\ XQGHU LQFHQWLYH IHHV LV

DW OHDVW WKDW XQGHU IXOFUXP IHHV� 7KXV� WKH QHZ FRQVWUDLQW LV LUUHOHYDQW LQ WKHVH FDVHV��S ,Q &DVH �

DORQH� WKLV PD\ QRW EH WUXH� HTXLOLEULXP XWLOLW\ OHYHOV XQGHU ERWK UHJLPHV PD\ QRZ EH DnHFWHG�

+RZHYHU� D PRPHQW
V UHpHFWLRQ VKRZV WKDW RQO\ WZR SRVVLELOLWLHV UHVXOW DV D FRQVHTXHQFH� HLWKHU

WKH VWULFW GRPLQDQFH RI LQFHQWLYH IHHV FRQWLQXHV WR REWDLQ� RU WKH LQYHVWRU
V XWLOLW\ XQGHU HLWKHU

UHJLPH HTXDOV WKDW IURP WKH LQGH[�

$QDORJRXV DUJXPHQWV VKRZ WKDW LI IXOFUXP IHHV RULJLQDOO\ SURYLGHG VXSHULRU LQYHVWRU XWLOLW\�

DGGLQJ WKH WKLUG FRQVWUDLQW ZLOO DJDLQ UHVXOW LQ HLWKHU FRQWLQXHG GRPLQDQFH RI IXOFUXP IHHV RU

LQGLnHUHQFH EHWZHHQ WKH LQGH[ DQG HLWKHU UHJLPH� 7KXV� WKH QHZ FRQVWUDLQW SRWHQWLDOO\ FUHDWHV

QHZ SD\Rn SDWWHUQV� EXW LW GRHV QRW DOWHU PXFK HOVH�

S�2 �? �*|ih?@|��i 5�}?@*�?} 6h@4i�Lh!

7KH PRGHO VWXGLHG LQ WKLV SDSHU FRQVLGHUV D VHWWLQJ ZKHUH WKHUH DUH WZR DGYLVHUV DYDLODEOH WR

WKH LQYHVWRU� EXW LW LV QRW NQRZQ ZKLFK LV WKH LQIRUPHG RQH� $ PRUH WUDGLWLRQDO VLJQDOLQJ�JDPH

DSSURDFK LV WR XVH D VLPSOHU VHWWLQJ LQ ZKLFK WKHUH LV MXVW D VLQJOH DGYLVHU ZKRVH W\SH LV XQNQRZQ

WR WKH LQYHVWRU� 7KH VHSDUDWLRQ SUREOHP WKHQ LQYROYHV WKH QRQ�PLPLFNLQJ FRQVWUDLQW �DV ZH KDYH

LW LQ WKLV SDSHU� DQG D ?UHVHUYDWLRQ XWLOLW\� FRQVWUDLQW WKDW LQYHVWLQJ ZLWK WKH DGYLVHU PXVW SURYLGH

WKH LQYHVWRU ZLWK DW OHDVW DV PXFK XWLOLW\ DV VRPH H[RJHQRXV DOWHUQDWLYH �H�J�� DQ LQGH[ IXQG��

49Qrwh wkh lpsruwdqw dqg uhohydqw srlqw wkdw lqfhqwlyh ihhv duh olnho| wr grplqdwh ixofuxp ihhv iru vpdoo �Q /

dqg lw lv suhflvho| iru vpdoo ydoxhv ri �Q wkdw zh zrxog h{shfw Fdvhv 4 ru 5 wr krog1

��



+RZ GRHV WKLV DnHFW RXU FRQFOXVLRQV" :KHQ Z
�
LV VPDOO� WKH QRQ�PLPLFNLQJ FRQVWUDLQW ZLOO� DV

XVXDO� EH WKH ELQGLQJ RQH WKDW UHVWULFWV KRZ KLJK IHHV FDQ EH UDLVHG� 7KH JUHDWHU VXUSOXV�H[WUDFWLRQ

IDFLOLWDWHG E\ IXOFUXP IHHV LQ WKLV FDVH PHDQV WKDW LQFHQWLYH IHHV ZLOO W\SLFDOO\ SURYLGH D KLJKHU

OHYHO RI LQYHVWRU ZHOIDUH� )RU KLJKHU Z
�
� WKH LQYHVWRU ZRXOG EH IRUFHG GRZQ WR WKH UHVHUYDWLRQ

XWLOLW\ OHYHO� EXW WKLV LV QRZ LQGHSHQGHQW RI WKH IHH UHJLPH LQ SODFH� 7KXV� LQ WKLV VLPSOHU VHWWLQJ�

D VWURQJHU YHUVLRQ RI RXU FRQFOXVLRQ ZLOO W\SLFDOO\ REWDLQ� HLWKHU LQFHQWLYH IHHV SURYLGH VXSHULRU

LQYHVWRU ZHOIDUH� RU WKH WZR UHJLPHV DUH HTXLYDOHQW IURP WKH LQYHVWRU
V SHUVSHFWLYH�

S�� N?hit|h�U|i_ 6ii 5|h�U|�hit

7KXV IDU LQ WKH SDSHU� ZH KDYH UHVWULFWHG DWWHQWLRQ WR IXOFUXP DQG LQFHQWLYH IHH VWUXFWXUHV� 7KLV

UHVWULFWLRQ ZDV PRWLYDWHG E\ PXOWLSOH FRQVLGHUDWLRQV� WKH PXWXDO�IXQG UHJXODWLRQ WKDW UHTXLUHV WKH

XVH RI IXOFUXP IHHV� WKH ZLGHVSUHDG XVH RI LQFHQWLYH IHH VWUXFWXUHV LQ SUDFWLFH �ZKHUH SHUPLWWHG��

DQG� QRW OHDVW� WKH IDFW WKDW XQUHVWULFWHG HTXLOLEULXP FRQWUDFWV LQ WKHRUHWLFDO DJHQF\ PRGHOV WHQG

WR EH XQUHDOLVWLFDOO\ FRPSOH[� ,W LV RI LQWHUHVW� QRQHWKHOHVV� WR VHH KRZ LQYHVWRU XWLOLW\ XQGHU

IXOFUXP DQG LQFHQWLYH IHH VWUXFWXUHV FRPSDUH ZLWK WKDW LQ DQ XQUHVWULFWHG HQYLURQPHQW�

6R VXSSRVH WKH IHH VWUXFWXUH LV XQUHVWULFWHG� &RQVLGHU oUVW WKH ?UHVHUYDWLRQ XWLOLW\� SUREOHP

RI LGHQWLI\LQJ WKH PD[LPXP XWLOLW\ REWDLQDEOH IURP WKH XQLQIRUPHG DGYLVHU� ,Q WKLV SUREOHP� LW LV

FOHDUO\ RSWLPDO IRU WKH ULVN�QHXWUDO DGYLVHU WR DVVXPH DOO WKH ULVN OHDYLQJ WKH ULVN�DYHUVH LQYHVWRU

ZLWK D FHUWDLQW\ SD\Rn� 6LQFH WKH H[SHFWHG IHH RI WKH XQLQIRUPHG DGYLVHU PXVW EH DW OHDVW Z
�
� LW

LV LPPHGLDWH WKDW WKH PD[LPXP XWLOLW\ OHYHO WKH LQYHVWRU FDQ REWDLQ IURP WKH XQLQIRUPHG DGYLVHU�

GHQRWHG ` W

�
VD\� LV JLYHQ E\ ` W

�
' .E-

�
�� Z

�
�

1RZ FRQVLGHU WKH VHSDUDWLRQ SUREOHP LQ DQ XQUHVWULFWHG HQYLURQPHQW� 6LQFH WKHUH DUH RQO\

WZR FRQVWUDLQWV� LW LV LPPHGLDWH WKDW LQ DQ\ VROXWLRQ WR WKLV SUREOHP� WKH LQYHVWRU ZLOO EH SXVKHG

GRZQ WR KLV UHVHUYDWLRQ XWLOLW\ OHYHO ` W

�
� 7KXV� WKH LQYHVWRU
V HTXLOLEULXP XWLOLW\ LQ DQ XQUHVWULFWHG

VHWWLQJ LV LWVHOI ` W

�
� DQG WKH TXHVWLRQ EHFRPHV� KRZ GRHV ` W

�
FRPSDUH WR HTXLOLEULXP XWLOLW\

OHYHOV XQGHU IXOFUXP DQG�RU LQFHQWLYH IHHV"

:KHQ Z
�

LV ODUJH� WKH LQYHVWRU UHFHLYHV RQO\ KLV UHVHUYDWLRQ XWLOLW\ OHYHOV L W

�
DQG T W

�
XQGHU

WKH WZR UHJLPHV� 1RZ� ZH PXVW DOZD\V KDYH ` W

�
� 4@ iL W

�
c T W

�
j� VLQFH WKH VROXWLRQ WR WKH

UHVHUYDWLRQ XWLOLW\ SUREOHP FDQQRW EH LPSURYHG E\ DGGLQJ UHVWULFWLRQV WR WKH IHH VWUXFWXUH� 7KXV�

LQ DOO FLUFXPVWDQFHV ZKHUH WKH LQYHVWRU RQO\ UHFHLYHV KLV UHVHUYDWLRQ XWLOLW\ XQGHU D JLYHQ IHH

UHJLPH� KLV ZHOIDUH ZRXOG EH KLJKHU XQGHU DQ XQUHVWULFWHG IHH UHJLPH�

2Q WKH RWKHU KDQG� ZKHQ Z
�
LV VPDOO� HTXLOLEULXP XWLOLW\ OHYHOV XQGHU HLWKHU UHJLPH ZLOO VWULFWO\

H[FHHG WKH UHVSHFWLYH UHVHUYDWLRQ OHYHO� ,Q VXFK FLUFXPVWDQFHV� LW LV HDV\ WR VHH WKDW HTXLOLEULXP

XWLOLW\ OHYHOV XQGHU HLWKHU UHJLPH PD\ DOVR H[FHHG ` W

�
� VR WKH XQUHVWULFWHG VHWWLQJ PD\ QRZ

XQGHUVWDWH HTXLOLEULXP LQYHVWRU ZHOIDUH FRPSDUHG WR HLWKHU UHJLPH� $ SDUWLFXODU H[DPSOH ZKHUH

WKLV RFFXUV LV WKH SDUDPHWHUL]DWLRQ M ' ��D� u ' f�b� @4@ ' ��D� ZLWK WKH SUREDELOLWLHV EHLQJ

DV LQ 7DEOHV � RU �� $ VLPSOH FDOFXODWLRQ VKRZV WKDW ` W

�
' ���f�Z

�
� )RU � ' f�D RU � ' � DQG

��



IRU Z
�
� f�f.D� WKH WDEOHV VKRZ WKDW ` W

�
LV VWULFWO\ OHVV WKDQ WKH HTXLOLEULXP XWLOLW\ OHYHOV XQGHU

IXOFUXP RU LQFHQWLYH IHHV�

S�e � �L4Ti|�|��i �L_i*

:H KDYH DVVXPHG WKXV IDU DQ LPSHUIHFWO\ FRPSHWLWLYH PDUNHW HQYLURQPHQW IRU LQIRUPHG DGYLVHUV

LQ ZKLFK WKH ODWWHU DUH DEOH WR H[WUDFW SDUW RU DOO RI WKH VXUSOXV IURP WKH LQYHVWRU� :H H[DPLQH

LQ WKLV VXEVHFWLRQ WKH FRQVHTXHQFHV RI DVVXPLQJ WKLV PDUNHW WR EH FRPSHWLWLYH� L�H�� RI DVVXPLQJ

WKDW DOO WKH VXUSOXV QRZ DFFUXHV WR WKH LQYHVWRU�

7R LGHQWLI\ HTXLOLEULXP RXWFRPHV XQGHU D IXOFUXP IHH UHJLPH ZKHQ WKH PDUNHW IRU LQIRUPHG

DGYLVHUV LV FRPSHWLWLYH� ZH VROYH WKH IROORZLQJ RSWLPL]DWLRQ SUREOHP�

0D[LPL]H L
U
EK

�
c K

2
�

VXEMHFW WR .d8
�
EK

�
c K

2
�o � Z

�

.d8
U
EK

�
c K

2
�o � Z

U

K
�
c K

2
� f
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7KH oUVW FRQVWUDLQW HQVXUHV VHSDUDWLRQ RI WKH DGYLVHU W\SHV� ZKLOH WKH VHFRQG FRQVWUDLQW HQVXUHV

WKDW WKH LQIRUPHG DGYLVHU QHWV DW OHDVW KLV UHVHUYDWLRQ IHH OHYHO� 6XEMHFW WR WKHVH FRQVLGHUDWLRQV�

WKH RSWLPL]DWLRQ SUREOHP HQVXUHV WKDW WKH VXUSOXV XWLOLW\ DOO DFFUXHV WR WKH LQYHVWRU� (TXLOLEULXP

RXWFRPHV XQGHU LQFHQWLYH IHHV DUH LGHQWLoHG DQDORJRXVO\� ZLWK WKH REYLRXV FKDQJHV LQ ������

$ OLWWOH UHpHFWLRQ VKRZV WKDW XQGHU WKHVH FRPSHWLWLYH PDUNHW FRQGLWLRQV� IXOFUXP IHHV PXVW

GR EHWWHU WKDQ LQFHQWLYH IHHV IRU WKH LQYHVWRU� 2Q WKH RQH KDQG� IXOFUXP IHHV SRVVHVV VXSHULRU

ULVN�VKDULQJ DQG SRUWIROLR�VHOHFWLRQ SURSHUWLHV� 2Q WKH RWKHU KDQG� WKH\ PDNH WKH SUREOHP RI

VHSDUDWLRQ HDVLHU� ,Q DQ LPSHUIHFWO\ FRPSHWLWLYH ZRUOG� WKH ODWWHU FRQVLGHUDWLRQ ZRUNHG WR UHGXFH

LQYHVWRU ZHOIDUH� KHUH� LW LV XQDPELJXRXVO\ WR WKH JRRG�

7DEOH � DERXW KHUH

7DEOH � SURYLGHV D QXPHULFDO LOOXVWUDWLRQ RI WKHVH DUJXPHQWV� 7KH WDEOH VKRZV FRPSHWLWLYH

HTXLOLEULXP RXWFRPHV XQGHU WKH WZR UHJLPHV IRU WKH VDPH UDQJH RI SDUDPHWHUL]DWLRQV XVHG HDUOLHU

LQ WKH SDSHU� $V DQWLFLSDWHG� IXOFUXP IHHV SURYLGH VXSHULRU LQYHVWRU ZHOIDUH DFURVV WKH ERDUG�

LQFOXGLQJ LQ SDUWLFXODU� SDUDPHWHUL]DWLRQV ZKHUH LQFHQWLYH IHHV SURYLGHG VXSHULRU LQYHVWRU ZHOIDUH

XQGHU LPSHUIHFW FRPSHWLWLRQ�

. �L?U*�t�L?

7KH IHH VWUXFWXUH DGRSWHG E\ DQ LQYHVWPHQW DGYLVHU SOD\V WKUHH UROHV� �L� LW LQpXHQFHV WUDGLQJ

EHKDYLRU DQG SRUWIROLR FKRLFH E\ DnHFWLQJ LQYHVWPHQW DGYLVHU LQFHQWLYHV� �LL� LW GHWHUPLQHV WKH

��



GLVWULEXWLRQ RI UHWXUQV EHWZHHQ LQYHVWRU DQG DGYLVHU� DQG LSVR IDFWR VHUYHV D ULVN�VKDULQJ IXQFWLRQ�

DQG �LLL� LW PD\ EH XVHG DV D GHYLFH IRU VLJQDOLQJ DELOLW\� 2XU SDSHU GHVFULEHV D PXOWL�VHFXULW\�

PXOWL�IXQG PRGHO LQ ZKLFK DOO WKUHH IDFWRUV DUH SUHVHQW� DQG XVHV WKLV WR FRPSDUH LQYHVWRU ZHOIDUH

XQGHU WZR UHJLPHV� V\PPHWULF ?IXOFUXP� IHHV �ZKLFK DUH PDQGDWHG E\ ODZ IRU WKH PXWXDO IXQG

LQGXVWU\� DQG DV\PPHWULF ?LQFHQWLYH� IHHV �ZKLFK DUH FRPPRQO\ XVHG LQ SUDFWLFH ZKHUH SHUPLWWHG�
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