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Devwudfw

Wklv sdshu dqdo|}hv d whpsrudu| �qdqfldo pdunhw htxloleulxp e| frqvlghulqj
d wzr0shulrg prgho ri dvvhw sulflqj zlwk r vhfxulwlhv/ rqh ulvnohvv erqg/ dqg d
frqwlqxxp ri khwhurjhqhrxv djhqwv zlwk gl�huhqw suhihuhqfhv/ hqgrzphqwv/ dqg
eholhiv1 Lqyhvwruv* remhfwlyhv duh wr pd{lpl}h wkh h{shfwhg xwlolw| ri wkh qh{w sh0
ulrg zhdowk1 Lq wklv sdshu/ diwhu pdnlqj fhuwdlq dvvxpswlrqv/ L vkrz wkh h{lvwhqfh
ri d frpshwlwlyh �qdqfldo pdunhw htxloleulxp1

MHO Fodvvl�fdwlrq= J44/ J45
Nh|zrugv= Dvvhw Sulflqj> Khwhurjhqhrxv Djhqwv> Sruwirolr Fkrlfh

4Wklv sdshu zdv sduwo| zulwwhq dw wkh Zlooldp Gdylgvrq Lqvwlwxwh ri wkh Xqlyhuvlw| ri Plfkl0
jdq Exvlqhvv Vfkrro zkhuh L zdv d ylvlwlqj vfkrodu gxulqj Idoo 4<<:1 Wkh sdshu ehqh�whg iurp
ehlqj suhvhqwhg dw wkh Vhfrqg Lqwhuqdwlrqdo Frqihuhqfh lq Hfrqrplfv/ Dqndud/ Wxunh|/ Vhswhp0
ehu 4<<;1 Hvshfldoo|/ L zrxog olnh wr wkdqn p| vxshuylvru/ Dvvrfldwh Surihvvru Plodq Kruqldfhn/
iru khosixo dqg hqfrxudjlqj frpphqwv1



41 Lqwurgxfwlrq

Wkh frqfhsw ri d frpshwlwlyh htxloleulxp 0 rqh ri wkh ixqgdphqwdo frqfhswv lq
hfrqrplf wkhru| 0 lv edvhg rq wkh Zdoudv* lghd ri �doorfdwlrq ri uhvrxufhv wkurxjk
wkh sulfh v|vwhp1� Wklv frqfhsw lv edvhg rq wkh dvvxpswlrq wkdw ghflvlrq pdnhuv lq
wkh hfrqrp| wdnh d sulfh v|vwhp dv jlyhq dqg pdnh wkhlu ghflvlrqv lqghshqghqwo|
ri hdfk rwkhu1 Wkh rqo| olqn ehwzhhq lqglylgxdov* ghflvlrqv lv wkh sulfh v|vwhp1
Wudglwlrqdo frpshwlwlyh htxloleulxp prghov frqvlghu �qlwho| pdq| wudghuv lq wkh
pdunhw1 Lq wklv fdvh/ wkh lq xhqfh ri d jlyhq sduwlflsdqw rq wkh pdunhw sulfh lv
qrw uhdoo| }hur1 Li wkhuh duh d yhu| odujh qxpehu ri sduwlflsdqwv lq wkh pdunhw/
wkhq wkh lq xhqfh ri hdfk lqglylgxdo rq wkh pdunhw sulfh ehfrphv �qhjoljleoh/�
l1h1/ hdfk djhqw dfwv dv d sulfh0wdnhu lq wkh pdunhw wr pd{lpl}h klv xwlolw|/ vxemhfw
wr wkh exgjhw frqvwudlqw1 Lq p| prgho/ L frqvlghu d frqwlqxxp ri djhqwv/ zklfk
phdqv wkdw d vlqjoh djhqw kdv qr h�hfw rq wkh wrwdo h{fhvv ghpdqg dqg wkxv rq
htxloleulxp sulfhv1 Wklv lv nqrzq dv dq dwrpohvv hfrqrp| fdvh1 Dq dowhuqdwlyh
fdvh wr frqvlghu zrxog eh wkh hfrqrp| zlwk d frqwlqxxp ri djhqwv dqg d qxpehu
ri �elj sod|huv/� zkr kdyh lq�qlwho| pruh hqgrzphqw wkdq dq| djhqw lq wkh
dwrpohvv sduw1 Dxpdqq ^8` zdv wkh �uvw wr frqvlghu dq dwrpohvv hfrqrp| zlwk
shuihfw frpshwlwlrq1 Lq klv zrun wkh vsdfh ri djhqwv* fkdudfwhulvwlfv lv wkh Edqdfk
vsdfh1 Kh suryhg wkh h{lvwhqfh ri d frpshwlwlyh htxloleulxp dqg vkrzhg wkh
htxlydohqfh ehwzhhq fruh dqg vhw ri frpshwlwlyh doorfdwlrqv1

Edqdfk vsdfhv duh d qdwxudo fkrlfh iru lq�qlwh glphqvlrqdo sureohpv1 Rqh fdq
xvh wkh Ulhv}0Ilvfkhu uhsuhvhqwdwlrq wkhruhp zlwk wkh Sduvhydo htxdwlrq wr vkrz
wkdw wkh Edqdfk vsdfh lv dqdorjrxv wr wkh lq�qlwh glphqvlrqdo Hxfolghdq vsdfh15

Wr vwxg| d frpshwlwlyh htxloleulxpprgho zlwk dq lq�qlwh qxpehu ri frpprglwlhv/
Frqqru ^44`/ Ehujvwurp ^;`/ Fklfkloqlvn| dqg Khdo ^45`/ iru h{dpsoh/ xvhg zhljkwhg
O2 vsdfh dv d frpprglw| vsdfh1 Ehzoh| ^<` zdv wkh �uvw zkr vwxglhg wkh h{lvwhqfh
ri d frpshwlwlyh htxloleulxp lq dq hfrqrp| zlwk d �qlwh qxpehu ri frqvxphuv dqg
O" frpprglw| vsdfh1 Kh suryhg wkh h{lvwhqfh ri dq htxloleulxp li suhihuhqfhv duh
Pdfnh| vhpl0frqwlqxrxv/ dqg djjuhjdwh hqgrzphqw lv erxqghg1 Wklv uhvxow zdv
jhqhudol}hg e|Pdv0Frohoo ^64`/ zkr frqvlghuhg wkh fdvh ri �qlwho| pdq| frqvxphuv
dqg ghvfulehg frpprglw| vsdfh dv d wrsrorjlfdo yhfwru odwwlfh1

Lq p| prgho/ L iroorz Dxpdqq*v lghd dqg ghvfuleh wkh vsdfh ri lqyhvwruv* fkdu0
dfwhulvwlfv dv wkh Edqdfk vsdfh/ zklfk lv wkh Fduwhvldq surgxfw ri wkuhh gl�huhqw
vsdfhv= wkh vsdfh ri lqyhvwruv* xwlolw| ixqfwlrqv/ wkh vsdfh ri lqyhvwruv* eholhiv dqg
wkh vsdfh ri lqyhvwruv* hqgrzphqwv1 P| zrun lv dovr uhodwhg wr wkdw ri Juhhq ^54`/

5Vhh Nroprjrury ) Irplq ^5:`/ ss 47<04871
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Judqgprqw ^4;`/ dqg Zhuqhu ^69` lq wkh vhqvh wkdw djhqwv* eholhiv/ zklfk lv jlyhq
e| d suredelolw| phdvxuh/ gl�hu dfurvv djhqwv1 Lq p| prgho/ lqglylgxdo eholhiv
kdyh wkh vdph vxssruw zkloh wklv dvvxpswlrq lv qrw qhfhvvdu| lq wkh prghov ri
Juhhq/ Judqgprqw/ dqg Zhuqhu1 E| dvvxplqj gl�huhqw vxssruwv ehklqg lqglylg0
xdo eholhiv/ wkh dxwkruv vkrz wkdw wkh �ryhuodsslqj h{shfwdwlrqv� frqglwlrq lv d
vx!flhqw frqglwlrq iru wkh h{lvwhqfh ri dq htxloleulxp1 Lq p| prgho/ dvvxplqj
wkdw djhqwv kdyh ryhuodsslqj h{shfwdwlrqv/ L fdq frqfhqwudwh rq lqglylgxdo eholhiv
dv wkh pdmru ghwhuplqdqw ri wkh htxloleulxp dvvhw sulfhv lq wkh vkruw uxq1

Lq klv fodvvlfdo sdshu/ Oxfdv ^63` vkrzv wkdw wkh vwuhdp ri ixwxuh glvfrxqwhg
uhdo glylghqgv ghwhuplqhv wkh dvvhw sulfh1 Wkh nh| wr klv uhvxow lv wkdw kh frqvlg0
huv dq lq�qlwho| olyhg uhsuhvhqwdwlyh djhqw zkr pd{lpl}hv wkh vxp ri glvfrxqwhg
xwlolwlhv1 Lq wkh prgho/ htxloleulxp dvvhw sulfhv duh ixqfwlrqv ri wkh fxuuhqw ohyho ri
rxwsxwv surgxfhg lq wkh hfrqrp|1 Dvvxplqj wkdw djhqwv nqrz wuxh mrlqw sured0
elolw| glvwulexwlrq ri wkh rxwsxw jhqhudwhg surfhvv/ wkh| fdq fruuhfwo| +udwlrqdoo|,
iruhfdvw wkh mrlqw glvwulexwlrq ri wkh ixwxuh sulfhv1 Wkh udwlrqdo h{shfwdwlrqv uh0
txluh wkdw wkh sulfh ixqfwlrq lpsolhg e| frqvxphuv* ehkdylru eh wkh vdph dv wkh
sulfh ixqfwlrq rq zklfk djhqwv* ghflvlrqv duh edvhg1 Lq frqwudvw wkh suhvhqw sdshu
hpskdvl}hv wkh fdvh lq zklfk lqyhvwruv lq wkh pdunhw duh lpshuihfwo| lqiruphg
derxw wkh idfwruv +lq wklv prgho/ rwkhu lqyhvwruv* fkdudfwhulvwlfv, zklfk ghwhuplqh
dvvhw sulfhv1 Vlqfh lqyhvwruv fdq*w shuihfwo| iruhfdvw wkh glvwulexwlrq ri ixwxuh
sulfhv/ wkh| irup vxemhfwlyh sulru eholhiv derxw lw16 Lq wkh udwlrqdo h{shfwdwlrq
fdvh/ djhqwv* vxemhfwlyh sulru| eholhiv duh lghqwlfdo zlwk wkh wuxh remhfwlyh glvwul0
exwlrq ixqfwlrq zklfk jhqhudwhv wkh dvvhw sulfh surfhvv1 Krzhyhu/ lq wklv sdshu
vxemhfwlyh glvwulexwlrqv qhfhvvdulo| gl�hu iurp wkh wuxh glvwulexwlrq1 Gl�huhqfhv
lq vxemhfwlyh eholhiv doorz lqyhvwruv wr sduwlflsdwh lq vhfxulw| wudglqj iru vshfxod0
wlrq dqg wr �qg vkruw 0 uxq jdlqv iurp sulfh fkdqjhv1 Lq uhdolw| vkruw � uxq jdlqv
ru orvvhv iurp fkdqjhv ri qrplqdo dvvhw sulfhv duh pruh vljql�fdqw wkdq jdlqv ru
orvvhv iurp uhdo glylghqgv1 Wkhuhiruh lw lv qhfhvvdu| wr dqdo|}h lpsruwdqw idfwruv
ehklqg wkh vkruw 0 uxq dvvhw sulfh pryhphqwv1 Wkh dlp ri p| zrun lv wr gr wklv1

P| prgho lv forvho| uhodwhg wr wkh zrun ri Kduw ^55`/ zkr frqvlghuv d wzr 0
shulrg frpshwlwlyh htxloleulxp prgho ri dvvhw sulflqj zlwk r vhfxulwlhv dqg rqh
ulvnohvv erqg lq wkh pdunhw1 Klv hfrqrp| frqvlvwv ri d �qlwh qxpehu ri lqyhvwruv
zlwk gl�huhqw eholhiv1 Wkhlu remhfwlyh lv wr pd{lpl}h wkh h{shfwhg xwlolw| ri wkh
qh{w shulrg zhdowk1 Xqghu wkh frqglwlrqv wkdw lqyhvwruv duh vwulfwo| ulvn dyhuvh
dqg lqyhvwruv* suredelolw| eholhiv kdyh d frpsdfw vxssruw/ wkh dxwkru suryhv wkh

6Vhh iru h{dpsoh Ehujhu ^:` dqg Edzd/ Eurzq/ dqg Nohlq ^9` iru d jhqhudo lqwurgxfwlrq wr
Ed|hvldq dqdo|vlv dqg lwv dssolfdwlrq wr sruwirolr wkhru|1
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h{lvwhqfh ri d frpshwlwlyh �qdqfldo pdunhw htxloleulxp1 Wkh pdmru gl�huhqfh
ehwzhhq klv zrun dqg p| prgho lv wkdw L frqvlghu/ iru wkh uhdvrqv jlyhq deryh/ d
frqwlqxxp ri lqyhvwruv lq wkh pdunhw1

Lq jhqhudo/ wkh vhwwlqj ri wkh prgho lv dv iroorzv1 L frqvlghu d �qdqfldo pdu0
nhw zlwk d frqwlqxxp ri lqyhvwruv1 Wudghuv kdyh gl�huhqw suhihuhqfhv/ gl�huhqw
hqgrzphqwv/ dqg gl�huhqw lqirupdwlrq derxw rwkhu djhqwv* fkdudfwhulvwlfv1 Wkh
gl�huhqfh ri lqirupdwlrq dprqj lqyhvwruv fdxvhv wkhp wr irup gl�huhqw h{shf0
wdwlrqv derxw ixwxuh sulfhv1 Hdfk lqyhvwru*v �qdqfldo ghflvlrqv duh pdgh xqghu
xqfhuwdlqw| derxw qh{w shulrg vhfxulw| sulfhv1 Li dq lqyhvwru sxufkdvhv vkduhv ri
vwrfnv/ wkhq vrph rwkhu lqyhvwru vhoov wkhp1 Erwk lqyhvwruv pdnh ghflvlrqv lq d
udwlrqdo pdqqhu1 Shukdsv/ wkh ex|hu2vhoohu wklqnv wkdw wkhuh lv d kljk suredelolw|
wkdw wkh ixwxuh sulfh ri wkh vkduhv zloo jr xs2kljk suredelolw| wkdw wkh ixwxuh
sulfh ri wkh vkduhv zloo jr grzq1 Wkxv/ rqh glvwlqjxlvkhv wkuhh pdlq uhdvrqv iru
wudglqj= gl�huhqw h{shfwdwlrqv/ gl�huhqw ulvn dyhuvlrq/ dqg gl�huhqw hqgrzphqwv1
Wkh prgho frqvlghuv wkh erqg pdunhw dqg r vhfxulwlhv pdunhwv1 Zlwk lqlwldo
hqgrzphqwv jlyhq dqg lqlwldo eholhiv h{rjhqrxvo| suhghwhuplqhg/ dvvhw sulfhv lq
wkrvh pdunhwv dqg djhqwv* lqfrph duh vlpxowdqhrxvo| hqgrjhqrxvo| ghwhuplqhg17

Wklv prgho h{sodlqv vkruw0uxq ehkdylru ri dvvhw sulfhv zkhq dvvhw uhwxuqv dqg
frqvhtxhqwo| djhqwv* lqfrph frph rqo| iurp sulfh fkdqjhv qrw iurp glylghqgv1
Dq lqyhvwru*v remhfwlyh lv wr pd{lpl}h wkh h{shfwhg xwlolw| iurp wkh qh{w shulrg
zhdowk/ zklfk lv ghwhuplqhg dv wkh pdunhw ydoxh ri klv sruwirolr1 Lqyhvwruv lq wkh
pdunhwv pdnh ghflvlrqv derxw rswlpdo dvvhwv dqg erqg kroglqjv xvlqj wkhlu suhihu0
hqfhv/ wkhlu lqirupdwlrq dqg lqlwldo sruwirolr kroglqjv1 Lq wkh prgho lw lv dvvxphg
wkdw lq wkh vkruw uxq/ zkhq lqyhvwruv fdq �qg vljql�fdqw jdlqv ru orvvhv iurp vh0
fxulw| wudglqj/ d frqvxpswlrq ghflvlrq fdq kdyh d qhjoljleoh h�hfw rq dq djhqw*v
xwlolw| dqg frqvhtxhqwo| rq klv ehkdylru1 Wklv lv zk| frqvxpswlrq ghflvlrq lv
ljqruhg lq wkh vwxg|1

P| sdshu lv rujdql}hg dv iroorzv1 Lq wkh �uvw vhfwlrq/ L irupxodwh wkh prgho
dqg pdnh dvvxpswlrqv derxw djhqwv* xwlolw|/ hqgrzphqwv/ dqg suredelolw| eholhiv1
Lq wkh vhfrqg vhfwlrq/ L gh�qh wkh wrsrorjlfdo vwuxfwxuh rq wkh vsdfh ri lqyhvwruv*
fkdudfwhulvwlfv1 Lq vhfwlrq wkuhh/ L suryh wkh h{lvwhqfh ri frpshwlwlyh �qdqfldo pdu0
nhw htxloleulxp sulfhv1 Ilqdoo|/ L pdnh frqfoxglqj uhpdunv dqg lghqwli| gluhfwlrqv
iru ixwxuh uhvhdufk1

7Lq wkh prgho lw lv qrw h{solflwo| ghvfulehg zkr lvvxhv vhfxulwlhv dqg zkr sd|v glylghqgv rq
wkhp1 Lw lv dvvxphg wkdw wkhuh duh v gl�huhqw ulvn| dvvhwv dqg rqh ulvnohvv erqg lq wkh pdunhw
dydlodeoh iru wudgh1
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51 Hfrqrplf Prgho

Frqvlghu dq hfrqrp| zklfk odvwv wzr shulrgv1 Wkhuh duh Ern�� vhfxulwlhv pdunhwv
dqg d frqwlqxxp ri lqyhvwruv lq wkh hfrqrp|1 Lq wkh �uvw shulrg hdfk lqyhvwru lv
hqgrzhg zlwk dq lqlwldo sruwirolr dqg kdv h{shfwdwlrqv derxw wkh vhfrqg0shulrg
vwrfn sulfhv1 Wudghuv fdq lqyhvw wkhlu rzq zhdowk lq r ulvn| vhfxulwlhv/ zklfk duh
wudghg lq wkh vwrfn pdunhwv/ dqg lq rqh ulvnohvv erqg/ zklfk lv wudghg lq wkh
erqg pdunhw1 Wkh lqyhvwphqwv duh pdgh xqghu xqfhuwdlqw| derxw wkh qh{w shulrg
sulfhv1 Dv d uhvxow/ lqglylgxdo �qdqfldo ghflvlrqv lq wkh pdunhwv duh edvhg rq
suredelolvwlf eholhiv derxw ixwxuh sulfhv1 Hdfk lqyhvwru lv lqlwldoo| hqgrzhg zlwk d
�{hg qxpehu ri vhfxulwlhv dqg kdv dv klv remhfwlyh pd{lpl}lqj wkh h{shfwhg xwlolw|
ri wkh qh{w shulrg zhdowk1 Wkh qh{w shulrg zhdowk lv gh�qhg dv wkh qh{w shulrg
pdunhw ydoxh ri sruwirolr kroglqjv1 Ohw dq devwudfw vsdfh EUcC� eh wkh lqyhvwruv*
vsdfh/ zkhuh U lv dq lqyhvwruv* vhw dqg C lv d froohfwlrq ri doo srvvleoh lqyhvwruv*
frdolwlrqv lqfoxghg lq dq hpsw| vhw1 Ohw xv gh�qh dq dwrpohvv suredelolw| phdvxuh
> rq wkh lqyhvwruv* vsdfh EUcC�1 Hdfk lqyhvwru lq wkh vsdfh lv ghvfulehg e| wkuhh
gl�huhqw fkdudfwhulvwlfv1

Ohw RW ' ERW�c R
W
2c ���c R

W
rn�� 5 ur ghqrwh fxuuhqw vhfxulw| sulfhv qrupdol}hg rq

wkh r glphqvlrqdo xqlw vlpsoh{/8 dqg R ' ER�c R2c ���c Rrn�� 5 ur ghqrwh vhfxulw|
sulfhv lq wkh vhfrqg shulrg1 Ohw �Eur� ghqrwh wkh Eruho j dojheud rq ur1 Wkh
vsdfh Eurc �Eur�� lv wkh hyhqw vsdfh dqg hdfk hohphqw ri wklv vsdfh uhsuhvhqwv
srvvleoh sulfh yhfwru lq wkh vhfrqg shulrg1 D ghflvlrq pdnhu*v xqfhuwdlqw| derxw
wkh qh{w shulrg sulfhv fdq eh uhsuhvhqwhg e| d suredelolw| phdvxuh rq wkh vsdfh=
Eurc �Eur��1 Ohw �Eur� ghqrwh d vhw ri doo suredelolw| phdvxuhv rq wkh vsdfh
Eurc �Eur��1 Ohw 	L ghqrwh wkh vhw ri doo xwlolw| ixqfwlrqv zlwk -n dv lwv grpdlq/
dqg -n dv lwv udqjh1 Wkh vsdfh ri djhqwv* lqlwldo hqgrzphqwv lv -rn�

n 1
Vxssrvh wkdw lq wkh ehjlqqlqj ri wkh �uvw shulrg/ lqyhvwru � krogv sruwirolr

%�' E%��c %�2c ���c %�rn��

iru hdfk � 5 U� Wkh vhfrqg shulrg zhdowk lv gh�qhg dv`� '
rn�S
�'�

R�%�� iru hdfk � 5 U/

zkhuh `� lv �0wk lqyhvwru*v vhfrqg shulrg zhdowk/ � ghqrwhv wkh ruglqdo qxpehu

8Lw zloo eh vkrzq ehorz wkdw d ghpdqg fruuhvsrqghqfh iru hdfk lqyhvwru lv krprjhqrxv ri
ghjuhh }hur zlwk uhvshfw wr wkh �uvw shulrg vhfxulw| sulfhv s�1 Wklv phdqv wkdw d sursruwlrqdo
lqfuhdvh ru ghfuhdvh ri doo sulfhv lq wkh pdunhw grhv qrw dowhu uhodwlyh sulfhv dqg wkxv ohdyhv wkh
ghpdqg fruuhvsrqghqfh xqfkdqjhg1 Vr rqh fdq qrupdol}h hdfk shulrg vhfxulw| sulfh yhfwru wr
v glphqvlrqdo xqlw vlpsoh{1
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ri d vhfxulw|/ R� lv lwv sulfh/ dqg %�� lv wkh txdqwlw| ri wkh vhfxulw| � khog e| wkh
lqyhvwru � dv d uhvxow ri wudglqj lq wkh �uvw shulrg1

Wkh iroorzlqj dvvxpswlrqv rq wkh xwlolw| ixqfwlrq ri hdfk lqyhvwru duh lpsrvhg=
+D4, Li `� : `

�

� / wkhq ��E`�� : ��E`
�

� � iru hdfk � 5 U>
+D5, ��E`�� lv d wzlfh frqwlqxrxvo| gl�huhqwldeoh ixqfwlrq iru hdfk � 5 U(
+D6, ��E`�� lv d frqfdyh ixqfwlrq iru hdfk � 5 U�
Wkh iroorzlqj dvvxpswlrq rq hdfk lqyhvwru*v eholhiv lv lpsrvhg=
+D7, Dq lqyhvwru*v eholhiv duh uhsuhvhqwhg e| d frqwlqxrxv suredelolw| glvwule0

xwlrq ixqfwlrq zlwk wkh vxssruw Eurc �Eur��c vxssE8�� ' Eurc �Eur��1
Lqyhvwruv* suhihuhqfhv ryhu wkh vhfrqg shulrg lqfrph lv uhsuhvhqwhg e| wkh yrq

Qhxpdqq0Prujhqvwhuq h{shfwhg xwlolw| ixqfwlrq1
Qh{w/ dvvxpswlrqv zloo eh pdgh derxw wkh suredelolw| phdvxuh rq wkh lq0

yhvwruv* vsdfh dqg rq wkh djjuhjdwh lqlwldo kroglqj ri vhfxulwlhv lq wkh hfrqrp|=
+D8, >E�� lv dq dwrpohvv phdvxuh lq wkh lqyhvwruv* vsdfh/ zklfk phdqv wkdw

_> E�� ' f iru doo � 5 U >
+D9,

U
U

%�� _>E�� lv �qlwh iru hdfk vhfxulw| � ' �c 2c ����c rn �>

+D:, vkruw vdohv duh qrw doorzhg lq wkh hfrqrp|1
Dvvxpswlrq +D8, vwdwhv wkdw wkh phdvxuh ri hdfk lqyhvwru lv }hur1 Dvvxpswlrq

+D9, vd|v wkdw phdq kroglqjv ri hdfk dvvhw duh erxqghg iurp deryh1 +D:, lv
vhoi0frqwdlqhg1

Qh{w gh�qh wkh exgjhw vhw ri wkh djhqw �1 Ohw q� ER
Wc %��ghqrwh wkh vhw ri doo

ihdvleoh qh{w shulrg sruwirolr kroglqjv zkhq pdunhw sulfhv duh ghqrwhg e| wkh
yhfwru RW gh�qhg deryh/ dqg lqlwldo hqgrzphqwv duh %�1 Wkh exgjhw vhw lv

q� ER
Wc %�� '

q
% 5 -rn�

n m RW%� � RW %�

r
� +514,

Dq lqyhvwru*v remhfwlyh lv wr pd{lpl}h wkh h{shfwhg xwlolw| ri wrpruurz*v
zhdowk/ vxemhfw wr wkh exgjhw frqvwudlqw=

4@ 
U
Qr

�� ER%�� _8� ER�

r�|� %� 5 q� ER
Wc %�� c

+515,

zkhuh 8� ER� lv lqyhvwru ��v eholhi derxw wrpruurz*v sulfhv1 Dq lqyhvwru �*v rswl0
pl}dwlrq sureohp |lhogv wkh ghpdqg fruuhvsrqghqfh iru vhfxulwlhv=

1� ER
Wc %�c 8�� '

;?
=

%� 5 q� ER
Wc %�� m;+ 5 q� ER

Wc %�� zh kdyhU
Qr

�� ER%�� _8� ER� � U
Qr

�� ER+�� _8� ER�

<@
> c +516,
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zkhuh 1� ER
Wc %�c 8�� lv wkh vhw ri wkh ehvw fkrlfhv iru lqyhvwru � iurp klv exgjhw vhw1

H{suhvvlrq +516, vkrzv wkdw wkh Er n ��0glphqvlrqdo yhfwru %� ERWc %�c 8�� lv wkh
rswlpdo sruwirolr ghpdqg iru lqyhvwru �/ zklfk phdqv wkdw wkhuh grhv qrw h{lvw d
sruwirolr +� ERWc %�c 8�� ehorqjlqj wr wkh exgjhw vhw zklfk lv ehwwhu wkdq %�1

61 Wkh Vsdfh ri Djhqwv* Fkdudfwhulvwlfv

Wkh dlp ri wklv vhfwlrq lv wr wrsrorjl}h wkh vsdfh ri djhqwv* fkdudfwhulvwlfv +xwlo0
lw|/ hqgrzphqwv dqg eholhiv, dqg wr gh�qh d suredelolw| phdvxuh rq lw1 Wklv
lv qhhghg/ �uvwo|/ wr hvwdeolvk dq lvrprusklf uhodwlrqvkls ehwzhhq wkh vsdfh ri
lqyhvwruv* fkdudfwhulvwlfv dqg wkh lqyhvwruv* vsdfh/ dqg vhfrqgo|/ wr lqwurgxfh d
phwulf rq wkh vsdfh ri lqyhvwruv* fkdudfwhulvwlfv zklfk doorzv xv wr gh�qh glvwdqfh
ehwzhhq djhqwv* fkdudfwhulvwlfv dqg vshdn derxw forvhqhvv ri suhihuhqfhv/ eholhiv
dqg hqgrzphqwv19 Wkh vsdfh ri djhqwv* fkdudfwhulvwlfv fdq eh frqvlghuhg dv d
Fduwhvldq surgxfw ri wkuhh vsdfhv= wkh vsdfh ri djhqwv* xwlolw| ixqfwlrqv/ wkh vsdfh
ri djhqwv* eholhiv dqg wkh vsdfh ri djhqwv* hqgrzphqwv1 Ohw xv frqvlghu hdfk vsdfh
vhsdudwho| wr lqwurgxfh dssursuldwh wrsrorjlfdo vwuxfwxuhv wr pdnh hdfk ri wkhp
frpsohwh dqg phwul}deoh1

Uhfdoo wkdw 	L ghqrwhv wkh vsdfh ri doo xwlolw| ixqfwlrqv/ zklfk duh lqfuhdvlqj/
frqwlqxrxv dqg frqfdyh/ +D4,/ +D5, dqg +D6,1 	L lv dq lq�qlwh glphqvlrqdo vsdfh1
Wr pdnh 	L vhsdudeoh dqg orfdoo| frpsdfw lw lv qdwxudo wr hqgrz lw zlwk wkh Kdxvh0
gru� ^56` forvhg frqyhujhqfh wrsrorj|1 Lq wklv L iroorz Ndqdl ^59`1: Dffruglqj wr
Xu|vrkq*v Phwul}dwlrq wkhruhp/ qhfhvvdu| dqg vx!flhqw frqglwlrqv iru d wrsrorj0
lfdo vsdfh wr eh phwul}deoh duh frxqwdelolw| ri edvlv dqg qrupdolw| ri wkh vsdfh1;

Xvlqj wkh surshuwlhv ri wkh wrsrorj| ri forvhg frqyhujhqfh/ lw fdq eh hdvlo| vkrzq
wkdw 	L lv wkh phwul}deoh vsdfh1<

Qh{w wxuq wr wkh vsdfh ri djhqwv* hqgrzphqwv1 Vlqfh wkhuh duh Ern�� vhfxulwlhv
wudghg lq wkh pdunhw +r ulvn| dvvhwv dqg rqh ulvnohvv erqg,/ wkh vsdfh ri djhqwv*
hqgrzphqwv pxvw eh d vxevsdfh ri wkh srvlwlyh ruwkudqw ri wkh Ern��0glphqvlrqdo
Hxfolghdq vsdfh= -rn�

n 1 Ohw wkh wrsrorj| rq wkh vsdfh ri djhqwv* hqgrzphqwv eh

9Iurp dq hfrqrplf srlqw ri ylhz/ rqh fdq lqwhusuhw �vlplodulw|� ri lqyhvwruv* fkdudfwhulvwlfv1
Iru h{dpsoh/ suhihuhqfhv duh �vlplodu� li lqyhvwruv kdyh �vlplodu� ghpdqgv rq vhfxulwlhv zlwk
wkh vdph zhdowk/ eholhiv dqg lq wkh vdph sulfh vlwxdwlrq1

:Ndqdl ^59` vwxglhg frqwlqlxlw| surshuwlhv ri wkh fruh ri dq hfrqrp| dqg frqyhujhqfh ri
djhqwv* suhihuhqfhv dqg wkhlu ghpdqgv zlwk vlplodu wdvwhv1

;Vhh Nroprjrury dqg Irplq ^5:`/ s1<3 ru Kloghqeudqg ^57` iru pruh ghwdlov1
<Iru wkh surri/ vhh iru h{dpsoh Kloghqeudqg ^57`/ ss1 <90<:1

:



jhqhudwhg e| Hxfolghdq wrsrorj|143 Iurp wklv lw iroorzv wkdw wkh vsdfh ri djhqwv*
hqgrzphqwv kdv d �qlwh edvlv1

Ehvlgh djhqwv* xwlolw| ixqfwlrq dqg hqgrzphqw vsdfhv wkhuh lv rqh pruh vsdfh
wr frqvlghu 0 wkh vsdfh ri djhqwv* eholhiv 0 �Eur�/ zklfk lv wkh vsdfh ri doo sured0
elolw| phdvxuhv ri qh{w shulrg sulfhv1 Ohw wkh zhdn wrsrorj| eh lqwurgxfhg rq wklv
vsdfh1 Wkh lghd ri hqgrzlqj wkh vsdfh ri djhqwv* eholhiv zlwk wkh zhdn wrsrorj|
lv ghyhorshg lq Juhhq ^4</ 54`/ Juhhq dqg Vwrnh| ^53`/ dqg Doohq ^4` ^5`1 Wklv lv
lpsruwdqw wr ghwhuplqh wkh zhdn frqyhujhqfh lq wkh vsdfh ri djhqwv* eholhiv1

Gh�qlwlrq 614= D vhtxhqfh ri suredelolw| phdvxuhv 8�? ER� frqyhujhv zhdno|
wr wkh suredelolw| phdvxuh 8� ER� li iru dq| frqwlqxrxv xwlolw| ixqfwlrq �� ER%�

*�4
?<"

]
Qr

�� ER%� _8�? ER� '
]
Qr

�� ER%� _8� ER� � +614,

Iurp gh�qlwlrq 614 lw iroorzv wkdw zkhq djhqwv kdyh �vlplodu� xwlolwlhv dqg
hqgrzphqwv/ forvhqhvv ri djhqwv* eholhiv derxw qh{w shulrg sulfhv lpsolhv forvhqhvv
ri djhqwv* h{shfwhg xwlolwlhv/ dqg wkxv/ wkhlu dvvhw ghpdqgv1

�Eur� kdv d frxqwdeoh edvlv ehfdxvh wkh iroorzlqj wkhruhp krogv=
Wkhruhp 4= �� Ef� lv d vhsdudeoh phwulf vsdfh li dqg rqo| lif lv d vhsdudeoh

phwulf vsdfh1�44

Lq wkh fdvh ghvfulehg lq wkh prgho/ ur lv wkh grpdlq ri doo suredelolw| phd0
vxuhv1 ur lv d vhsdudeoh vsdfh1 Iurp wklv lw iroorzv wkdw �Eur� dovr kdv d
frxqwdeoh edvlv1

Kdylqj gh�qhg wkh wrsrorjlhv ri wkh vxevsdfhv ri wkh vsdfh ri djhqwv* fkdudfwhu0
lvwlfv/ rqh fdq gh�qh wkh surgxfw wrsrorj| rq wkh vsdfh ri djhqwv* fkdudfwhulvwlfv=
	L �-rn�

n ��Eur�1 Xqghu wkh surgxfw wrsrorj| wkh vsdfh ri djhqwv* fkdudfwhulv0
wlfv lv d frpsohwh/ vhsdudeoh/ phwul}deoh vsdfh1 Rqh fdq xvh wklv lpsruwdqw uhvxow
iurp wkh phdvxuh wkhru|1

Wkhruhp 5= Wkhuh h{lvwv dozd|v dq dwrpohvv suredelolw| phdvxuh rq dq xq0
frxqwdeoh/ frpsohwh/ vhsdudeoh/ phwulf vsdfh145

Vr zh fdq hvwdeolvk dq dwrpohvv suredelolw| phdvxuh/ D/ rq wkh vsdfh ri lq0

43Gheuhx ^49` lqwurgxfhg wkh Hxfolgldq phwulf rq wkh vsdfh ri djhqwv* hqgrzphqwv1
44Surri lv jlyhq lq Sduwkdvdudwk| ^65`/ s1 76/ Wkhruhp 9151
45Iru wkh surri vhh Sduwkdvdudwk| ^65`/ wkhruhp ;141 ss1 860871

;



yhvwruv* fkdudfwhulvwlfv146 Wkh phdvxudeoh vsdfh�
	L �-rn�

n ��Eur�c@
�
	L
�
@

�
-rn�
n

�
@ E�Eur��

�
uhsuhvhqwv wkh vsdfh ri lqyhvwruv* fkdudfwhulvwlfv147

Kdylqj gh�qhg wkh vsdfh ri lqyhvwruv* fkdudfwhulvwlfv dqg d suredelolw| phdvxuh
rq lw/ rqh fdq xvh Vnrurnkrg*v wkhruhp wr vkrz wkh h{lvwhqfh ri d frqwlqxrxv/
rqh0wr0rqh fruuhvsrqghqfh ehwzhhq wkh lqyhvwruv* vsdfh EUcCc >� dqg wkh vsdfh ri
lqyhvwruv* fkdudfwhulvwlfv�

	L �-rn�
n ��Eur�c@

�
	L
�
@

�
-rn�
n

�
@ E�Eur�� c D

�
dqg dgglwlrqdoo| wr frqvlghu d suredelolw| phdvxuh rq wkh lqyhvwruv* vsdfh1

Wkhruhp 6 +Vnrurnkrg48,=
Ohw A eh d vhsdudeoh phwulf vsdfh dqg D? d zhhno| frqyhujlqj vhtxhqfh ri

phdvxuhv rq A zlwk olplw D� Wkhq wkhuh h{lvwv d phdvxuh vsdfh Elc@c b� dqg d
phdvxudeoh pdsslqj s dqg s? E? ' �c 2c ���� ri l lqwr A / vxfk wkdw D ' b � s3�c
D? ' b � s3�? dqg *�4

?<"
s? ' s d1h1 lq l� Dgglwlrqdoo| li A lv d frpsohwh vhsdudeoh

phwulf vsdfh/ wkhq wkh phdvxuh vsdfh Elc@c b� fdq eh fkrvhq wr eh wkh xqlw lqwhuydo
zlwk wkh xqlw Ohehvjxh phdvxuh1

Vnrurnkrg*v wkhruhp jxdudqwlhv dq lvrprusklvp ehwzhhq lqyhvwruv* vsdfh dqg
wkh vsdfh ri wkhlu fkdudfwhulvwlfv1 Lq rwkhu zrugv/ d rqh0wr0rqh fruuhvsrqghqfh
ehwzhhq wkhvh vsdfhv lv gh�qhg= iru hdfk lqyhvwru lq wkh hfrqrp| wkhuh fruuhvsrqgv
rqo| rqh srlqw iurp wkh vsdfh ri djhqwv* fkdudfwhulvwlfv/ dqg ylfh yhuvd1

Lq frqfoxvlrq/ lw vkrxog eh hpskdvl}hg wkdw wklv vhfwlrq pdnhv dq lpsruwdqw
vwhs lq prghoolqj wkh hfrqrp| e| gh�qlqj wkh suredelolw| phdvxuh rq wkh vsdfh
ri lqyhvwruv* fkdudfwhulvwlfv dqg hvwdeolvklqj dq lvrprusklf uhodwlrqvkls ehwzhhq
wkh lqyhvwruv* vsdfh dqg wkh vsdfh ri lqyhvwruv* fkdudfwhulvwlfv1 Lq wkh qh{w vhfwlrq
ri wkh sdshu/ d irupdo gh�qlwlrq ri wkh hfrqrp| zloo eh jlyhq/ dqg wkh h{lvwhqfh
ri dq htxloleulxp zloo eh suryhg1

46Vlqfh d suredelolw| phdvxuh zdv hvwdeolvkhg rq wkh vsdfh ri djhqwv fkdudfwhulvwlfv* lw ehfrphv
hdvlhu wr pdnh dq hfrqrplf lqwhusuhwdwlrq1 Iru h{dpsoh/ li D � aX�Uv.4

. �P+Uv

..,> wkh qxpehu
� +D, lv wkh iudfwlrq ri lqyhvwruv zkr kdyh fkdudfwhulvwlfv ehorqjlqj wr wkh vhw D=

47Wkh vsdfh
�
aX �Uv.4

. �P+uv,>@
�
aX
�
@ �Uv.4

.

�@ +P+uv,,
�
ghqrwhv wkh surgxfw ri

phdvxuh vsdfhv
�
aX>@

�
aX
��

>
�
Uv.4
. >@ �Uv.4

.

��
> dqg +P+uv,>@ +P+uv,,,/ zkhuh vljpd dojheudv

@
�
aX
�
>@ �Uv.4

.

�
> dqg @ +P+uv,, duh jhqhudwhg e| wkh forvhg frqyhujhqfh/ Hxfohghdq dqg zhhn

frqyhujhqfh wrsrorjlhv uhvshfwlyho|1
48Iru wkh surri ri wkh wkhruhp/ vhh Vnrurnkrg ^67`1

<



71 H{lvwhqfh ri dq Htxloleulxp

Wzr gh�qlwlrqv ri wkh hfrqrp| dqg d frpshwlwlyh htxloleulxp lq lw duh iroorzhg
e| wkh wkhruhp vkrzlqj wkdw frqglwlrqv D40D: jxdudqwhh wkh h{lvwhqfh ri wkh
frpshwlwlyh htxloleulxp1

Gh�qlwlrq 7141 Dq h{fkdqjh hfrqrp| 0 lv d fruuhvsrqghqfh ehwzhhq wkh
lqyhvwruv* vsdfh EUcCc >� dqg wkh vsdfh ri lqyhvwruv* fkdudfwhulvwlfv=

EUcCc >� s$
�
	L �-rn�

n �� Eur� c@
�
	L
�
@

�
-rn�
n

�
@ E�Eur�� c D

�
� +714,

Iru hdfk vhw� � U iurp wkh lqyhvwruv* vsdfh Uc zh kdyh s E�� ' � � 	L�-rn�
n �

�E-r
nn� dqg wkh lpdjh phdvxuh/ >c ri wkh phdvxuh Dc zlwk uhvshfw wr wkh pdsslqj

s3� lv wkh uhodwlyh iudfwlrq ri lqyhvwruv +suredelolw| phdvxuh ri wkh vhw �, zkr kdyh
fkdudfwhulvwlfv ehorqjlqj wr � � 	L �-rn�

n ��Eur�1 Wkxv/ D E�� ' > Es3� E��� �

Wkh pdujlqdo glvwulexwlrq ri D rq 	Lc wkh pdujlqdo glvwulexwlrq ri wkh phdvxuh
D rq -rn�

n / dqg wkh pdujlqdo glvwulexwlrq ri D rq �Eur� duh fdoohg glvwulexwlrq
ri xwlolw| ixqfwlrqv/ glvwulexwlrq ri lqyhvwruv* lqlwldo sruwirolrv/ dqg glvwulexwlrq ri
lqyhvwruv* eholhiv uhvshfwlyho|1 Lq jhqhudo/ lw lv qrw dvvxphg wkdw wkhvh glvwulexwlrqv
duh lqghshqghqw1

Ohw xv gh�qh wkh phdq ghpdqg dqg phdq h{fhvv ghpdqg ri vhfxulwlhv1 Uhfdoo
wkdw h{suhvvlrq +516, gh�qhv wkh ghpdqg fruuhvsrqghqfh/ 1� G -

rn�
n �� Eur� �

ur $ -rn�
n / iru hdfk lqyhvwru �1 Jlyhq d gh�qhg suredelolw| phdvxuh rq wkh

lqyhvwruv* vsdfh/ >E��/ rqh fdq gh�qh phdq h{fhvv ghpdqg fruuhvsrqghqfh rq
vhfxulwlhv=

� ERW� '
]
U

1� ER
W� _> E���

]
U

%� _> E�� � +715,

Gh�qlwlrq 416151 D frpshwlwlyh htxloleulxp lq wkh hfrqrp| 0 lv d sdlu ri d
sulfh yhfwru RW 5 ur dqg dq doorfdwlrq ixqfwlrq %W� G U $ -rn�

n / vxfk wkdw
4, iru doprvw hyhu| lqyhvwru �/ %W� lv wkh ehvw fkrlfh/ jlyhq dq lqyhvwru*v xwlolw|/

eholhiv/ dqg hqgrzphqw dqg sulfh yhfwru RW> %W� 5 1� ER
W� (

5, phdq ghpdqg htxdov wkh phdq vxsso| iru hdfk vhfxulw| pdunhw/]
U

%W�_> E�� '
]
U

%� _> E�� � +716,

Wkh ghpdqg fruuhvsrqghqfh ri hdfk lqyhvwru lv ghshqghqw rq wkh sulfh yhfwru1
Lw lv fohdu wkdw lqglylgxdo ghpdqg lv krprjhqhrxv ri ghjuhh }hur zlwk uhvshfw wr

43



wkh �uvw shulrg vhfxulw| sulfhv= d b : f wlphv lqfuhdvh ri doo sulfhv lq wkh pdunhw
grhv qrw dowhu wkh uhodwlyh sulfhv/ dqg wkxv/ ohdyhv wkh ghpdqg fruuhvsrqghqfh
xqfkdqjhg1 Vlqfh wkh ghpdqg fruuhvsrqghqfh lv krprjhqhrxv ri ghjuhh }hur
zlwk uhvshfw wr sulfhv/ lw lv srvvleoh wr uhvwulfw wkh vhdufk iru dq htxloleulxp sulfh
yhfwru wr dq lqwhulru ri wkh r glphqvlrqdo xqlw vlpsoh{149

� '

;?
=RW 5 -rn�

nn m
rn�[
�'�

RW� ' �

<@
> +717,

Wr suryh wkh h{lvwhqfh ri wkh frpshwlwlyh htxloleulxp/ Gheuhx*v wkhruhp zloo
eh dssolhg1 Wr suhsduh wkh vhwwlqj iru wkh wkhruhp dssolfdwlrq/ frqvlghu wkh
iroorzlqj surshuwlhv ri wkh h{fhvv ghpdqg fruuhvsrqghqfh1

41 Wkhphdq h{fhvv ghpdqg fruuhvsrqghqfh/ � ERW� c lv frqyh{0ydoxhg1
Surri=
Iurp wkh h{suhvvlrq +715,/ lw iroorzv wkdw

� ERW� '
]
U

1� ER
W� _> E���

]
U

%� _> E�� �

Wkh dvvxpswlrqv +D4,0+D6, lpso| wkdw dq lqglylgxdo h{fhvv ghpdqg fruuhvsrq0
ghqfh/ 1� ER

W� c lv d forvhg dqg frqyh{ 0 ydoxhg fruuhvsrqghqfh1 +Vhh Kloghqeudqg
^57`/ fkdswhu 415/ Sursrvlwlrq 61, Vlqfh lqglylgxdo ghpdqg fruuhvsrqghqfh lv d
forvhg dqg frqyh{ 0 ydoxhg fruuhvsrqghqfh/ rqh fdq dsso| Dxpdqq*v ^7` uhvxow wr
frqfoxgh wkdw wkh phdq ghpdqg fruuhvsrqghqfh

U
U

1� ER
W� _> E�� dqg frqvhtxhqwo|

wkh phdq h{fhvv ghpdqg fruuhvsrqghqfh lv dovr forvhg dqg frqyh{ 0 ydoxhg1 T1H1G1
51 � ERW� lv erxqghg iurp ehorz1
Surri=
Frqvlghu wkh rswlpdo sruwirolr/ %� 5 1 ERW�/ iru lqyhvwru � iurp klv rswlpdo

ghpdqg fruuhvsrqghqfh 1� ER
W�1 Wkh ghvludelolw| dvvxpswlrq +D4, lpsolhv wkdw dq

rswlpdo sruwirolr dozd|v vdwlv�hv wkh exgjhw frqvwudlqw=

RW%� ' RW %� �

Ohw wkh sruwirolr qrup iru lqyhvwru �*v sruwirolr eh ghqrwhg e|

n%�n '
rn�[
�'�

m%��m �

49Iliwk surshuw| ri d phdq h{fhvv ghpdqg fruuhvsrqghqfh vkrzv wkdw wkh qrup ri wkh phdq
h{fhvv ghpdqg fruuhvsrqghqfh dw wkh erxqgdulhv ri wkh xqlw vlpsoh{ ehfrphv lq�qlw|1 Wklv
doorzv xv wr uxohg rxw wkh srvvlelolw| ri }hur sulfhv1

44



Wkhq wkh iroorzlqj krogv=

RW�%�� �
rn�[
�'�

RW�%�� '
rn�[
�'�

RW� %���
3
Crn�[
�'�

RW�

4
D
3
Crn�[
�'�

%��

4
D '

rn�[
�'�

%��' n%�n � +718,

Wkh �uvw lqhtxdolw| lq h{suhvvlrq +718, vkrzv wkdw wkh dprxqw ri zhdowk lq0
yhvwhg lq wkh �0wk vhfxulw| grhv qrw h{fhhg wkh wrwdo zhdowk ri lqyhvwru �1 Wkh
vhfrqg lqhtxdolw| lv Kroghu*v lqhtxdolw|1 Wkh odvw htxdolw| lq wklv h{suhvvlrq krogv

e| gh�qlwlrq ri wkh lqlwldo sruwirolr qrup1 Khqfh/ lw zdv vkrzq wkdw %�� � n % �n
RW
�

1

Rq wkh rwkhu kdqg/ %�� � f1 Wkxv/ iru hdfk lqyhvwru �/ ghpdqg iru vhfxulw| � lv

erxqghg= f � %�� � n % �n
RW
�

1 Zh kdyh wr qrwh khuh wkdw dvvxpswlrq +D7,/ wkdw lq0

yhvwruv* eholhiv duhq*w ghjhqhudwh dw }hur/ uxohv rxw wkh srvvlelolw| ri d }hur vhfxulw|
sulfh/ RW� ' f/4: Wkhq wkh fruuhvsrqghqfh

�$
�
1�� ER

W� c 1�2 ER
W� c ����c 1�rn� ER

W�
�

+719,

lv erxqghg iurp ehorz e| }hur dqg iurp deryh e| wkh lqwhjudeoh ixqfwlrq

�$
#n%�n

RW�
c
n%�n
RW2

c ���
n%�n
RWrn�

$
�

Jlyhq wkdw dq lqglylgxdo ghpdqg fruuhvsrqghqfh lv erxqghg iurp erwk vlghv/
wkh phdq h{fhvv ghpdqg fruuhvsrqghqfh lv dovr erxqghg iurp ehorz e|

�
]
U

%� _> E�� c

zklfk lv �qlwh e| dvvxpswlrq +D9,1 T1H1G1
61 � ERW� lv xsshukhplfrqwlqxrxv zlwk uhvshfw wr sulfhv1
Surri=
Iru hdfk �{hg �c wkh fruuhvsrqghqfh RW $ 1� ER

W� lv xsshukhplfrqwlqxrxv14;

Ohw C ghqrwh d forvhg qhljkerukrrg ri dq lqwhulru srlqw R ri wkh xqlw vlpsoh{1
Vlqfh R lv dq lqwhulru srlqw/ zh fdq fkrrvh C vhw wklv zd| vr wkdw lw wrwdoo| ehorqjv
wr wkh xqlw vlpsoh{1 Ohw Z EC� ghqrwh wkh plqlpxp vhfxulw| sulfh lq J=4<

4:Ehorz zh dovr vkrz wkdw li wkh sulfh iru rqh sduwlfxodu vhfxulw| m jrhv wr }hur/ wkhq ghpdqg
iru wklv vhfxulw| jrhv wr lq�qlw|1

4;Vhh Kdqgerrn ri Pdwkhpdwlfdo Hfrqrplfv^6`/ yroxph 5/ s1 :5;1
4<Vlqfh J lv forvhg dqg �qlwh glphqvlrqdo/ vxfk d plqlpxp h{lvwv1
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Z EC� ' 4�? RW�
RW 5 C
� ' �c ���rn � 1

+71:,

Wkh dvvxpswlrq C � � lpsolhv wkdw Z EC� lv vwulfwo| juhdwhu wkdq }hur1 Khqfh/
rqh fdq lpsrvh dq xsshu erxqg rq lqyhvwru �*v ghpdqg rq vhfxulwlhv=

%�� ER
W� �

rn�[
�'�

%�� ER
W� � Ern ��4@ 

�
m%�� ERW�m � Ern ��4@ 

�

n%�n
RW�

' Er n ��
n%�n
Z EC�

�

+71;,
Wkh �uvw dqg wkh vhfrqg lqhtxdolwlhv lq wkh h{suhvvlrq +71;, duh reylrxv/ wkh

wklug lqhtxdolw| iroorzv iurp wkh deryh hvwdeolvkhg idfw wkdw %�� ERW� � n % �n
RW
�

1

Nqrzlqj wkdw wkh lqglylgxdo ghpdqgv iru hdfk vhfxulw| lv erxqghg %�� ER
W� �

Ern ��
n % �n
ZEC�

dqg wkh erxqg ixqfwlrq lv lqwhjudeoh/ rqh fdq xvh Dxpdq*v wkhruhp
+4<98, wr vkrz wkdw wkh phdq h{fhvv ghpdqg fruuhvsrqghqfh

R$
]
U

1� ER
W� _> E���

]
U

%� _> E��

lv xsshukhplfrqwlqxrxv1
T1H1G1
71 � ERW� vdwlv�hv Zdoudv* Odz1
Surri=
Wkh exgjhw frqvwudlqw ri hdfk lqyhvwru krogv zlwk htxdolw|/ l1h1/ RW1� ER

Wc %�c 8�� '
RW %�1 E| lqwhjudwlqj wklv h{suhvvlrq ryhu wkh lqyhvwruv* vsdfh rq erwk vlghv dqg
uhduudqjlqj whupv/ rqh jhwv=

RW
]
U

1 ERW� _> E��� RW
]
U

%� _> E�� ' RW� ERW� ' f� +71<,

T1H1G1

81 � ERW� vdwlv�hv d erxqgdu| frqglwlrq= li dw ohdvw rqh vhfxulw| sulfh
dssurdfkhv }hur/ wkhq wkh qrup ri ghpdqg yhfwru iru vhfxulwlhv jrhv wr
lq�qlw|1
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RW?
?<"$ RWf 5 Y� , n�ERW?�n ?<"$ 453

Surri=
Iru dq jlyhq lqyhvwru �c klv ghpdqg %� ER

W
?� 5 1� ER

W
?� vdwlv�hv wkh iroorzlqj

lqhtxdolw|=

n%� ERW?�n '
rn�[
�'�

m%��ERW?�m � Ern �� 4@ 
�

n%�n
RW�?

� Ern �� n%�n
3
Crn�[
�'�

�

RW�?

4
D � +7143,

Iurp wklv lqhtxdolw| lw iroorzv wkdw wkh fruuhvsrqghqfh �$ n%� ERW?�n lv erxqghg
e| dq lqwhjudeoh ixqfwlrq Ern �� n%�n

�Srn�
�'�

�
RW
�?

�
1 Qrz zh fdq xvh Idwrx*v ohppd=]

U

*�4
?<"

�?u
&D?

n%� ERW&�n _> E�� � *�4
?<"

lqi
&D?

]
U

n%� ERW&�n _> E�� � +714,

Xvlqj wkh surshuw| ri dq lqglylgxdo*v ghpdqg ixqfwlrq/ zh kdyh

*�4
?<"

n%� ERW?�n '4c 54 +7145,

dqg frqvhtxhqwo|
*�4
?<"

�?u
&D?

n1� ERW&�n '4� +7146,

+iru pruh ghwdlov/ vhh Kloghqeudqg ^57`/ ss1 4360437,
Wkhq xvlqj +7143,/ +7144,/ +7145, dqg +7146,/ iru dq| + ERW?� 5 � ERW� wkh iroorz0

lqj lv wuxh=
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?<"

������
]
U

E%� ER
W
?�� %�� _> E��

������ ' *�4
?<"

]
U

n%� ERW?�� %�n _> E�� �
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U
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U
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U
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n1� ERW&�n _> E���
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U

n%�n _> E�� �

53Khuh s�
q
ghqrwhv d vhtxhqfh ri sulfh yhfwruv frqyhujlqj wr wkh sulfh yhfwru s�3/ zklfk ehorqjv

wr wkh erxqgdu| ri wkh xqlw vlpsoh{1
54Iru pruh ghwdlov/ vhh ohppd 7 lq Duurz dqg Lqwuloljdwru ^6`/ ss1:540:551
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Vlqfh ]
U

*�4
?<"

�?u
&D?

n1� ERW&�n _> E��

lq wkh deryh lqhtxdolw| lv xqerxqghg dqg
U
U

n%�n _> E�� lv �qlwh/ lw iroorzv wkdw

*�4
?<"

n+ ERW?�n '4�

T1H1G1
Jlyhq wkdw surshuwlhv +4,0+8, ri wkh h{fhvv ghpdqg fruuhvsrqghqfh � ERW� krog/

Gheuhx*v �{hg srlqw wkhruhp fdq eh dssolhg wr suryh wkh h{lvwhqfh ri d frpshwlwlyh
htxloleulxp lq wkh hfrqrp|1

Wkhruhp 8 +Gheuhx55,= Li � ERW� lv frqyh{0ydoxhg/ erxqghg iurp ehorz/ xs0
shukhplfrqwlqxrxv/ dqg li � ERW�vdwlv�hv Zdoudv* Odz dqg wkh erxqgdu| frqglwlrq/
wkhq wkhuh h{lvwv d sulfh yhfwru RW 5 � / vxfk wkdw f 5 � ERW�1

81 Frqfoxglqj Uhpdunv dqg Gluhfwlrqv iru wkh Ixwxuh Uh0
vhdufk

Wklv sdshu dqdo|vhv wkh surshuwlhv ri dq h{fhvv ghpdqg fruuhvsrqghqfh lq �qdq0
fldo pdunhwv ri r ulvn| vhfxulwlhv/ rqh ulvnohvv erqg/ dqg d frqwlqxxp ri khwhurjh0
qrxv lqyhvwruv/ dqg suryhv wkh h{lvwhqfh ri d whpsrudu| sduwldo �qdqfldo pdunhw
htxloleulxp lq wkh hfrqrp|1

Wkh qrwlrq ri wkh phdq h{fhvv ghpdqg fruuhvsrqghqfh lq dq hfrqrp| uhtxluhv
d suredelolw| phdvxuh wr eh hvwdeolvkhg rq wkh vsdfh ri lqyhvwruv* fkdudfwhulvwlfv/
zklfk lv d Fduwhvldq surgxfw ri wkh vsdfhv ri lqyhvwruv* xwlolwlhv/ eholhiv/ dqg hq0
grzphqwv1 Wkhruhp 5 jxdudqwhhv wkh h{lvwhqfh ri dq dwrpohvv suredelolw| phd0
vxuh rq wkh vsdfh ri lqyhvwruv* fkdudfwhulvwlfv ehfdxvh d wrsrorjlfdo vwuxfwxuh zdv
vshfl�hg rq wklv vsdfh 0 forvhg frqyhujhqfh wrsrorj| rq wkh vsdfh ri lqyhvwruv*
xwlolw| ixqfwlrqv/ zhdn frqyhujhqfh wrsrorj| rq wkh vsdfh ri lqyhvwruv* eholhiv dqg
Hxfolghdq wrsrorj| rq wkh vsdfh ri lqyhvwruv* hqgrzphqwv 0 vxfk wkdw wkh vsdfh
ri lqyhvwruv fkdudfwhulvwlfv ehfrphv d frpsohwh/ vhsdudeoh/ phwulf vsdfh1 Wkhq
xvlqj Vnrurnkrg wkhruhp/ lw zdv vkrzq wkdw/ �uvwo|/ wkh lqyhvwruv* vsdfh zlwk wkh
xqlw Ohehvjxh phdvxuh h{lvwv/ dqg vhfrqgo|/ wkhuh lv dq lvrprusklf uhodwlrqvkls

55Wkhruhp dqg lwv surri duh jlyhq lq Erughu ^43`/ ss ;40;5/ wkhruhp 4;141
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ehwzhhq wkh lqyhvwru*v vsdfh dqg wkh vsdfh ri lqyhvwruv* fkdudfwhulvwlfv1 Wklv lvr0
prusklf uhodwlrqvkls pdnhv wkh phdvxuhv gh�qhg rq wkh lqyhvwruv* vsdfh dqg wkh
vsdfh ri lqyhvwruv* fkdudfwhulvwlfv eh xqltxho| ghwhuplqhg iurp hdfk rwkhu1 Iurp
wkh hfrqrplf srlqw ri ylhz/ wklv phdqv wkdw iru dq| vhw ri fkdudfwhulvwlfv ehorqj0
lqj wr wkh vsdfh ri wkh lqyhvwruv fkdudfwhulvwlfv wkhuh lv d xqltxho| ghwhuplqhg
vhw ri lqyhvwruv zkr lv ghvfulehg e| wkhvh fkdudfwhulvwlfv1 Lqwhjudwlqj ryhu wkh
lqyhvwruv* devwudfw vsdfh zlwk uhvshfw wr wkh phdvxuh hvwdeolvkhg rq lw gh�qhv wkh
phdq h{fhvv ghpdqg fruuhvsrqghqfh lq wkh hfrqrp| +vhh htxdwlrq +715,,1

Wkhq wkh sdshu vwxglhv wkh surshuwlhv ri wkh phdq h{fhvv ghpdqg fruuhvsrq0
ghqfh wr vkrz wkdw wkh| vdwlvi| uhtxluhphqwv ri Wkhruhp 8/ dqg frqvhtxhqwo|/
duh vx!flhqw iru wkh h{lvwhqfh ri wkh whpsrudu| �qdqfldo pdunhw htxloleulxp lq
wkh hfrqrp|1 Lq sduwlfxodu/ jlyhq wkdw 4, lqyhvwruv* xwlolw| ixqfwlrqv duh frqfdyh/
prqrwrqh/ dqg frqwlqxrxvo| gl�huhqwldeoh/ 5, wkh grpdlq ri wkh glvwulexwlrq ri
lqyhvwruv* eholhiv lv dq r0glphqvlrqdo xqlw vlpsoh{> 6, wkh phdq hqgrzphqw ri
hdfk vhfxulw| lq wkh hfrqrp| lv erxqghg> 7, wkh glvwulexwlrq ixqfwlrq rq wkh
vsdfh ri djhqwv* fkdudfwhulvwlfv lv dwrpohvv> dqg 8, vkruw0vhoolqj ri vhfxulwlhv lv
qrw doorzhg/ wkh h{fhvv ghpdqg fruuhvsrqghqfh iru hdfk vhfxulw| zdv vkrzq wr eh
frqyh{0ydoxhg/ erxqghg iurp ehorz/ xsshukhplfrqwlqxrxv/ dqg wr vdwlvi| Zdoudv*
odz dqg wkh erxqgdu| frqglwlrq1 Wkhq xvlqj Wkhruhp 8/ lw zdv suryhg wkdw wkh
htxloleulxp h{lvwv1

Wkh pdlq uhvxow ri wkh sdshu lv wkdw lw ghyhorshg wkh wkhruhwlfdo edvlv iru
dq hfrqrp| zlwk d frqwlqxxp ri khwhurjhqrxv lqyhvwruv dqg rshqhg wkh zd| iru
vwxg|lqj wkh vhqvlwlylw| ri dvvhw sulfhv zlwk uhvshfw wr fkdqjhv lq wkh lqyhvwruv*
fkdudfwhulvwlfv/ lq sduwlfxodu/ lqyhvwruv* eholhiv1 D suhflvh phdvxuh ri wkh h�hfw
ri lqyhvwruv* h{shfwdwlrqv derxw �qdqfldo pdunhw  xfwxdwlrqv rq dvvhw sulfhv zloo
pdnh lw srvvleoh wr txdqwli| shfxoldulwlhv ri dvvhw sulflqj lq wkh vkruw0uxq1 Wkhq
lqwurgxflqj wkh uhdo vlgh ri wkh hfrqrp| lq wkh prgho zloo hqdeoh rqh wr ghwhuplqh
whpsrudu| ghyldwlrqv ri dvvhw sulfhv iurp wkhlu ixqgdphqwdo ydoxhv1 Wklv zloo
lpsuryh rxu xqghuvwdqglqj ri �wkh vwrfn pdunhw ryhuuhdfwlrqv/� dqg wkxv/ eulqj
xv forvhu wr wkh frpsohwh ghvfulswlrq ri wkh zd| �qdqfldo pdunhwv ixqfwlrq1
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