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Abstract

Raising cash in multiple stages can lower financing costs for an entrepreneur faced with
multiple, differentially informed, strategic investors. By affecting investor incentives to
participate in different rounds, the winner's curse problem can be partially alleviated. The
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gradual and partial privatization strategies.
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Zh frqvlghu wkh sureohp ri dq hqwuhsuhqhxu wu|lqj wr udlvh ixqgv iru dq lqyhvwphqw surmhfw
e| r�hulqj htxlw| vkduhv wr pxowlsoh srwhqwldo lqyhvwruv1 Wkh lqyhvwruv duh gl�huhqwldoo| lqiruphg
derxw surmhfw survshfwv dqg idfh d zlqqhu*v fxuvh sureohp zkhq vxevfulelqj wr wkh htxlw| r�hu1
Frqvhtxhqwo|/ wkh hqwuhsuhqhxu kdv wr lqfxu �qdqflqj frvwv lq wkh irup ri d glvfrxqw rq wkh vkduhv
r�huhg1 Wkh glvfrxqw uh�hfwv wkh lqirupdwlrqdo uhqwv wkdw kh kdv wr ohdyh wr wkh lqyhvwruv1

Zh vkrz wkdw wkh hqwuhsuhqhxu fdq orzhu wkhvh �qdqflqj frvwv e| udlvlqj wkh ixqgv lq wzr vwdjhv
iurp wkh vdph vhw ri lqyhvwruv/ frpsduhg wr grlqj vr lq rqh vwdjh1 E| ghvljqlqj wkh wzr vwdjhv
vxlwdeo|/ kh fdq dowhu wkh lqfhqwlyhv ri gl�huhqw fodvvhv ri lqyhvwruv wr sduwlflsdwh lq hdfk vwdjh/
orzhulqj klv ryhudoo �qdqflqj frvwv1 Lq idfw/ wkh hqwuhsuhqhxu kdv uhfrxuvh wr wzr ixqgdphqwdoo|
gl�huhqw pxowl0vwdjh �qdqflqj vwudwhjlhv wkdw gl�hu lq wkh lqfhqwlyhv wkh| surylgh iru lqyhvwru sdu0
wlflsdwlrq dqg lq wkh vrxufhv ri wkhlu ehqh�wv1 Zh fdoo wkh �uvw vwudwhj| d cuhyhodwlrq vwudwhj|* dqg
wkh vhfrqg/ dq ch{foxvlrq vwudwhj|*1

Zlwk wkh uhyhodwlrq vwudwhj|/ wkh hqwuhsuhqhxu fkrrvhv wkh vl}h ri wkh �uvw lvvxh wr eh codujh*
hqrxjk/ lqgxflqj lqiruphg +dqg xqlqiruphg, lqyhvwruv wr sduwlflsdwh lq lw1 Wkh rxwfrph ri wkh
�uvw vwdjh lv lqirupdwlyh/ surylglqj hlwkhu idyrudeoh ru xqidyrudeoh lqirupdwlrq ehiruh r�huv duh
vxeplwwhg lq wkh vhfrqg vwdjh1 Rq dyhudjh/ wkh h�hfw ri uhyhodwlrq ri lqirupdwlrq iurp wkh �uvw
vwdjh lv ehqh�fldo/ vwulfwo| orzhulqj wkh wrwdo �qdqflqj frvwv ri wkh hqwuhsuhqhxu1

Zlwk wkh h{foxvlrq vwudwhj|/ lq frqwudvw/ wkh hqwuhsuhqhxu fkrrvhv wkh vl}h ri wkh �uvw lvvxh wr
eh cvpdoo* hqrxjk/ lqgxflqj lqiruphg lqyhvwruv wr qrw sduwlflsdwh lq wkh �uvw lvvxh1 Wkh rxwfrph
ri wkh �uvw vwdjh wkxv kdv qr lqirupdwlrq frqwhqw1 Qhyhuwkhohvv/ vlqfh lqiruphg lqyhvwruv gr qrw
sduwlflsdwh/ xqlqiruphg lqyhvwruv zkr gr sduwlflsdwh lq wkh �uvw vwdjh gr qrw ihdu d zlqqhu*v fxuvh
sureohp dqg elg djjuhvvlyho|1 Frqvhtxhqwo|/ wkh hqwuhsuhqhxu lv deoh wr udlvh sduw ri wkh ixqgv dw
}hur frvw/ vwulfwo| ehqh�wwlqj lq frpsdulvrq wr rqh0vwdjh �qdqflqj1

Ilqdoo|/ zh vkrz wkdw wkh h{foxvlrq vwudwhj| grplqdwhv wkh uhyhodwlrq vwudwhj| zkhq wkh xq0
fhuwdlqw| derxw wkh surmhfw survshfwv lv odujh hqrxjk/ ru zkhq wkh frpshwlwlrq ehwzhhq lqiruphg
lqyhvwruv lv orz1 Wkh prgho lv uhodwhg wr wkh odujh olwhudwxuh rq frpprq ydoxh dxfwlrqv dqg wkh
uhvxowv r�hu lqvljkw lqwr wkh fkrlfh ri wkh uhodwlyh vl}h ri dq lqlwldo sxeolf r�hu yhuvxv d vhdvrqhg
htxlw| r�hu/ wkh suhydohqfh ri pxowl0vwdjh �qdqflqj lq yhqwxuh fdslwdo frqwh{wv/ dv zhoo dv judgxdo
dqg sduwldo sulydwl}dwlrq vwudwhjlhv iru vwdwh rzqhg hqwhusulvhv1�

2� A�i �L_i* @?_ �?i�5|@}i 6�?@?U�?}

Dq hqwuhsuhqhxu kdv hqfrxqwhuhg dq lqyhvwphqw surmhfw uhtxlulqj dq rxwod| ri '41 Wkh surmhfw
|lhogv uhyhqxhv ri [$ zklfk ghshqg rq wkh vwdwh ri wkh zruog $ 5 iK>Oj zlwk [K A [O1 Ohw
� 5 +3> 4, eh wkh sulru suredelolw| wkdw $ @ K dqg [� � �[K . +4� �,[O eh wkh h{shfwhg fdvk
�rzv iurp wkh surmhfw1 Wkh hqwuhsuhqhxu lv ulvn~qhxwudo dqg xqlqiruphg derxw $= Kh qhhgv wr
udlvh wkh uhtxluhg '4 iurp ulvn~qhxwudo rxwvlgh lqyhvwruv/ zkr duh srwhqwldoo| lqiruphg derxw $/
lq uhwxuq iru rzqhuvkls vkduhv lq wkh surmhfw12 Zh qrupdol}h wkh ulvnohvv udwh wr }hur dqg dvvxph
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wkdw uhjdugohvv ri $/ wkh surmhfw kdv srvlwlyh QSY/ l1h1/ [O A 41 Wkhuhiruh/ lq d �uvw ehvw zruog
zlwkrxw lqirupdwlrqdo dv|pphwulhv/ wkh hqwuhsuhqhxu vkrxog lqyhvw uhjdugohvv ri $/ h1j1/ e| r�hulqj
dq htxlw| vkduh �

[�
=

Wkh vhw ri lqyhvwruv duh khwhurjhqhrxvo| lqiruphg derxw wkh surmhfw1 Lq sduwlfxodu/ wkhuh duh
p � 5 xqlqiruphg lqyhvwruv/ lqgh{hg e| n/ zkr gr qrw srvvhvv dq| sulydwh lqirupdwlrq derxw $= Lq
dgglwlrq/ wkhuh duh srwhqwldoo| q � 4 lqiruphg lqyhvwruv/ lqgh{hg e| l> zkr nqrz wkh vwdwh ri wkh
zruog $= Doo lqyhvwruv dqg wkh hqwuhsuhqhxu duh xqfhuwdlq derxw wkh qxpehu ri srwhqwldo lqiruphg
lqyhvwruv dqg dvvljq suredelolw| � 5 +3> 4, wr dq| sduwlfxodu lqiruphg lqyhvwru ehlqj suhvhqw lq wkh
pdunhw/ lqghshqghqwo| dfurvv lqiruphg lqyhvwruv dqg lqghshqghqw ri $1 Doo lqyhvwruv pxvw hduq
qrq~qhjdwlyh h{shfwhg sur�wv lq rughu wr eh zloolqj wr surylgh ixqgv1

Wkh hqwuhsuhqhxu r�huv dq rzqhuvkls vkduh wkdw jxdudqwhhv d iudfwlrq � 5 ^3> 4` ri wkh fdvk �rzv
wr wkh lqyhvwruv/ zlwk wkh iudfwlrq 4� � ehlqj klv rzq vkduh1 Lq wklv vhfwlrq zh uhvwulfw dwwhqwlrq
wr wkh ehqfkpdun fdvh zkhuh wkh hqwuhsuhqhxu dlpv wr udlvh doo ri wkh qhfhvvdu| ixqgv dw rqh jr1
Lq wkh qh{w vhfwlrq/ zkr frpsduh wklv zlwk pxowl~vwdjh �qdqflqj1 Zlwk rqh vwdjh �qdqflqj/ diwhu
revhuylqj wkh htxlw| vkduh � r�huhg e| wkh hqwuhsuhqhxu/ hdfk xqlqiruphg lqyhvwru r�huv wr ex| d
iudfwlrq |n 5 ^3> 4` ri wkh vkduhv r�huhg dqg hdfk +suhvhqw, lqiruphg lqyhvwru r�huv wr ex| d iudfwlrq
|l+$, 5 ^3> 4`/ dv d ixqfwlrq ri $/ lq uhwxuq iurp surylglqj wkh vdph iudfwlrq ri ixqgv1 Ohw | eh wkh
yhfwru ri r�huv iurp lqiruphg dqg xqlqiruphg lqyhvwruv1

Zkhq wkh r�huv pdgh e| doo lqyhvwruv dgg xs wr dq dprxqw juhdwhu wkdq 4/ wkh hqwuhsuhqhxu kdv
wr hpsor| d txdqwlw| udwlrqlqj uxoh1 Zh dvvxph wkdw kh kdv wr surylgh suhihuhqwldo wuhdwphqw wr
lqiruphg lqyhvwruv1 Vshfl�fdoo|/ hdfk lqiruphg lqyhvwru rewdlqv zkdw kh r�huv/ zlwk sursruwlrqdo
surudwlqj li wkh vxp ri lqiruphg r�huv lv juhdwhu wkdq wkh dydlodeoh dprxqw1 Li wkhuh duh dq|
vkduhv ohiw ryhu diwhu lqiruphg ghpdqgv duh phw/ wkhq wkhvh duh doorfdwhg wr xqlqiruphg lqyhvwruv/
zlwk sursruwlrqdo surudwlqj dprqj xqlqiruphg lqyhvwruv lq fdvh wkh vxp ri xqlqiruphg ghpdqgv
lv juhdwhu wkdq wkh dprxqw dydlodeoh iru wkhp1� Ohw }n+|, eh wkh dfwxdo doorfdwlrq wr wkh nwk
xqlqiruphg lqyhvwru/ dqg }l+|, eh wkdw wr wkh lwk lqiruphg lqyhvwru/ zlwk }+|, ehlqj wkh yhfwru1
Wkhq }l+|, @

|lS
l� |l�

li
S

l�
|l� A 4> dqg htxdo wr |l rwkhuzlvh> zkloh/ }n+|, @ 3 li

S
l�
|l� � 4/ htxdo

wr |nS
n� |n�

+4�
S

l� |l�, li
S

n� |n� � 4�
S

l� |l� A 3> dqg htxdo wr |n rwkhuzlvh= Jlyhq d vkduh �/ r�huv

| dqg vwdwh $/ wkh sd|r� wr xqlqiruphg lqyhvwru n lv }n+|,^�[$ � 4` dqg wkdw wr lqiruphg lqyhvwru
l lv }l+|,^�[$ � 4`=

Wkh srvvleoh suhvhqfh ri lqiruphg lqyhvwruv fuhdwhv d zlqqhu*v fxuvh sureohp iru xqlqiruphg
lqyhvwruv1 Zkhq xqlqiruphg lqyhvwruv jhw wr lqyhvw lq wkh surmhfw wkh| nqrz wkdw hlwkhu lqiruphg
lqyhvwruv gr qrw h{lvw ru fkrvh qrw wr lqyhvw1 Wkh odwwhu fdvh lv d qhjdwlyh vljqdo derxw wkh ydoxh
ri wkh surmhfw= Xqlqiruphg lqyhvwruv zloo wdnh wklv lqwr dffrxqw zkhq iruplqj wkhlu h{shfwdwlrqv
derxw $/ dqg vr zloo eh xqzloolqj wr vxevfuleh xqohvv wkh lvvxh lv r�huhg dw d glvfrxqw uhodwlyh wr
wkh v|pphwulf lqirupdwlrq zruog1

Ohw Z +�, eh wkh h{~dqwh h{shfwhg sd|r� wr wkh hqwuhsuhqhxu dv d ixqfwlrq ri �/ zkhuh zh kdyh
vxssuhvvhg lwv ghshqghqfh rq wkh r�huv | wr dyrlg qrwdwlrqdo foxwwhu1 Jlyhq �> zh zloo irfxv rq

�`��*i |��t @**LU@|�L? h�*i �@t U*Lti T@h@**i*t |L |�Lti �ti_ �? ThiU|�Ui �? |�i UL?|i | Lu W��t �? |�i N�5�c �i �ti �|
i?|�hi*) uLh hi@tL?t Lu @?@*)|�U@* t�4T*�U�|)� ��h ^�@*�|@|��i hit�*|t L? |�i ULt|t @?_ Mi?i�|t Lu 4�*|��t|@}i �?@?U�?}
i |i?_ |L L|�ih @**LU@|�L? h�*it Ei�}�c |�i �?�uLh4 h�*i ��ihi |�i i?|hiThi?i�h @**LU@|it |�i t�@hit ThLTLh|�L?@|i*)
|L @** �?�it|Lht�c ��|�L�| |�i Mi?i�| Lu ThL��_�?} @?) @__�|�L?@* �?t�}�|�
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v|pphwulf Ed|hvldq Qdvk htxloleulxp zkhuh doo lqiruphg lqyhvwruv vxeplw lghqwlfdo r�huv |L+$,
dqg doo xqlqiruphg lqyhvwruv dovr vxeplw lghqwlfdo r�huv |X = Xvlqj wkh htxloleulxp ri wkh elgglqj
jdph ehwzhhq lqyhvwruv/ lq rxu �uvw uhvxow zh fkdudfwhul}h wkh rswlpdo htxlw| vkduh �W dqg wkh
dvvrfldwhg lqyhvwphqw srolf|/ lq wkh ehqfkpdun rqh~vwdjh �qdqflqj fdvh1 Wkh iroorzlqj frqglwlrq
rq sdudphwhuv zloo dlg lq vwdwlqj wkh uhvxow frqflvho|=

�+[K �[O,

[O

? +4� �,+[O � 4,= +4,

Sursrvlwlrq 4 +Rqh0Vwdjh Ilqdqflqj, +d, Li +4, krogv/ wkh hqwuhsuhqhxu vhwv �W @ �

[t
zkhuh

[t � t[K . +4� t,[O dqg

t @
+4� �,q�

+4� �,q�. 4� �
5 +3> �,= +5,

Wkh htxloleulxp r�huv duh |L+K, @ 4/ |L+O, @ 3 dqg |X @ 41 Wkh hqwuhsuhqhxu*v h{shfwhg sd|r�
lv Z +�W, @ +4� �W,[� dqg kh rewdlqv wkh qhfhvvdu| ixqgv uhjdugohvv ri $1 Xqlqiruphg lqyhvwruv
pdnh }hur sur�wv dqg lqiruphg lqyhvwruv pdnh vwulfwo| srvlwlyh sur�wv1

+e, Li +4, grhv qrw krog/ wkhq wkhuh h{lvwv � 5 +3> 4, vxfk wkdw wkh rxwfrph lv lghqwlfdo wr wkdw iru
fdvh +d, zkhq � � �1 Iru � A �/ wkh hqwuhsuhqhxu vhwv �W @ �

[K
/ htxloleulxp r�huv duh |L+K, @ 4/

|L+O, @ 3 @ |X / wkh hqwuhsuhqhxu*v h{shfwhg sd|r� lv Z +�W, @ �+4 � +4 � �,q,+[K � 4, dqg
kh rewdlqv wkh qhfhvvdu| ixqgv rqo| zkhq $ @ K dqg dw ohdvw rqh lqiruphg lqyhvwru lv suhvhqw1
Xqlqiruphg lqyhvwruv pdnh }hur sur�wv dqg lqiruphg lqyhvwruv pdnh vwulfwo| srvlwlyh sur�wv1

Surri1 Frqvlghu �uvw wkh fdvh zkhuh wkh htxlw| vkduh � lv vxfk wkdw wkh hqwuhsuhqhxu rewdlqv
wkh qhfhvvdu| ixqgv uhjdugohvv ri $1 Li xqlqiruphg lqyhvwruv frqmhfwxuh wkdw lqiruphg lqyhvwruv
sduwlflsdwh rqo| zkhq $ @ K/ +l1h1/ |L+K, @ 4> |L+O, @ 3, wkhq wkh| nqrz wkdw wkh| zloo rewdlq
dq| vkduhv +l1h1/ }n+|, A 3, rqo| zkhq $ @ K dqg qr lqiruphg lqyhvwru lv suhvhqw ru zkhq $ @ O=

Khqfh/ dq xqlqiruphg lqyhvwru zloo dvfuleh d suredelolw| t/ jlyhq e| +5,/ wr wkh vwdwh $ @ K/
frqglwlrqdo rq ehlqj doorfdwhg dq| vkduhv1 Dv d uhvxow/ wkh| zloo eh zloolqj wr vxevfuleh +l1h1/
hduq qrq~qhjdwlyh h{shfwhg sur�wv, rqo| li �W[t � 4= Wkh orzhvw vxfk ydoxh ri � pd{lpl}hv wkh
hqwuhsuhqhxu*v sd|r�/ lpso|lqj �W @ �

[t
1 Iru vxfk �/ lw lv vwudljkwiruzdug wr fkhfn wkdw lqiruphg

lqyhvwruv zloo vxevfuleh l� $ @ K dqg hduq srvlwlyh sur�wv/ dqg xqlqiruphg lqyhvwruv zloo hduq }hur
sur�wv1 E| ghvljq/ wkh hqwuhsuhqhxu zloo rewdlq �qdqflqj uhjdugohvv ri $=

Wkh hqwuhsuhqhxu pd| dovr fkrrvh wr vhw � orz hqrxjk vr wkdw kh rewdlqv �qdqflqj rqo| iurp
lqiruphg lqyhvwruv dqg wkdw wrr zkhq $ @ K 1 Wkh rswlpdo vxfk � lv htxdo wr �

[K
dqg wkh

htxloleulxp ehkdylru dqg sd|r�v duh dv jlyhq e| sduw +e, deryh1 Frpsdulqj wkh wzr h{suhvvlrqv
iru Z +�W, lq fdvhv +d, dqg +e,/ vwudljkwiruzdug dojheud |lhogv wkdw wkh hqwuhsuhqhxu zrxog olnh wr
lpsohphqw wkh rxwfrph ri sduw +d, iru doo �> li +4, krogv/ ru/ surylghg � lv orzhu wkdq d fxwr�/ li
+4, grhv qrw/ frpsohwlqj wkh surri1�

Wkh lqwxlwlrq lv dv iroorzv1 Vlqfh xqlqiruphg lqyhvwruv jhw vkduhv doorfdwhg wr wkhp rqo| zkhq
lqiruphg lqyhvwruv duh hlwkhu devhqw ru gr qrw vxeplw r�huv/ wkh| idfh d zlqqhu*v fxuvh sureohp
wkdw lv fdswxuhg e| wkh suredelolw| t= Dv d uhvxow/ wkh| zloo qrw vxeplw r�huv xqohvv wkh vkduhv duh
r�huhg dw d glvfrxqw1 Htxlydohqwo|/ wkh hqwuhsuhqhxu kdv wr r�hu d kljkhu vkduh �W @ �

[t
ri wkh fdvk
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�rzv wkdq wkh vkduh �

[�
kh zrxog r�hu lq wkh v|pphwulf lqirupdwlrq zruog1 Dv sduw +e, vkrzv/

wklv pd| ohdg wkh hqwuhsuhqhxu wr dfwxdoo| lqh�flhqwo| xqghulqyhvw1
Wr plqlpl}h wkh qxpehu ri fdvhv wr frqvlghu/ lq wkh uhvw ri wklv sdshu zh zloo dvvxph wkdw +SU4,

krogv1 Dv zh vkrz qh{w/ e| �qdqflqj wkh lqyhvwphqw lq wzr vwdjhv/ wkh hqwuhsuhqhxu zloo orzhu wkh
frvw ri udlvlqj fdslwdo1 Wkxv/ kh zloo �qg lw sur�wdeoh lqyhvw h�flhqwo| zlwk pxowl~vwdjh �qdqflqj
hyhq zkhq kh grhv qrw �qg lw sur�wdeoh wr gr vr zlwk rqh~vwdjh �qdqflqj1

�� ��*|��5|@}i 6�?@?U�?}

Zh qrz frqvlghu wkh fdvh zkhuh wkh hqwuhsuhqhxu �qdqfhv wkh surmhfw lq wzr vwdjhv e| fkrrvlqj
d iudfwlrq { ri wkh '4 wr udlvh lq wkh �uvw vwdjh dqg d iudfwlrq 4�{ lq wkh vhfrqg vwdjh1 Wkh vdph vhw
ri lqiruphg dqg xqlqiruphg lqyhvwruv duh suhvhqw lq erwk vwdjhv dqg vwudwhjlfdoo| wdnh lqwr dffrxqw
wkh h�hfw ri wkhlu ehkdylru lq wkh �uvw vwdjh rq wkh vhfrqg vwdjh jdph1 Wkh �uvw vwdjh rxwfrph/
lqfoxglqj wkh elgv/ doorfdwlrqv dqg wkh dprxqw dfwxdoo| udlvhg/ lv sxeolfo| revhuyhg1 Wkxv/ wkh
vhfrqg vwdjh htxlw| vkduh r�huhg e| wkh hqwuhsuhqhxu dv zhoo dv wkh elgv pd| ghshqg rq wkh �uvw
vwdjh rxwfrph1 Zh dvvxph wkdw li wkh hqwuhsuhqhxu fdqqrw udlvh wkh '4 diwhu wkh wzr vwdjhv kh kdv
wr iruhjr wkh lqyhvwphqw rssruwxqlw|1

Ohw �w ghqrwh wkh cshu0groodu udlvhg* htxlw| vkduh r�huhg lq vwdjh w @ 4> 5> vr wkdw �w{ lv wkh wrwdo
htxlw| vkduh r�huhg lq vwdjh 4 dqg �2+4 � {, wkdw r�huhg lq vwdjh 51 Dv ehiruh/ zh zloo frqvlghu
v|pphwulf vwudwhjlhv iru wkh elgglqj jdph ehwzhhq wkh lqyhvwruv/ ghqrwlqj e| |w>X wkh r�hu pdgh e|
hdfk xqlqiruphg lqyhvwru dqg e| |w>L+$, wkh r�hu pdgh e| hdfk lqiruphg lqyhvwru/ lq vwdjh w @ 4> 5>
lq htxloleulxp dqg rq wkh sdwk ri sod|1

Zh �uvw fkdudfwhul}h wkh rswlpdo h{foxvlrq vwudwhj|/ iroorzhg e| wkh rswlpdo uhyhodwlrq vwudwhj|/
frqfoxglqj zlwk wkh fkdudfwhul}dwlrq ri wkh rswlpdo pxowl~vwdjh �qdqflqj vwudwhj|1

���� A�i , U*�t�L? 5|h@|i})

Zlwk wkh h{foxvlrq vwudwhj|/ wkh hqwuhsuhqhxu fkrrvhv ��/ �2 dqg { vxfk wkdw lqiruphg lqyhvwruv
gr qrw �qg lw lq wkhlu lqwhuhvw wr sduwlflsdwh lq wkh �uvw vwdjh1 Vshfl�fdoo|/ { lv fkrvhq wr eh cvpdoo*
hqrxjk vr wkdw lw lv qrw sur�wdeoh iru dq| lqiruphg lqyhvwru wr vxeplw dq r�hu lq vwdjh 4/ uhyhdolqj
klv lqirupdwlrq dqg holplqdwlqj wkh srvvlelolw| ri vhfrqg vwdjh sur�wv1 Frqvhtxhqwo|/ xqlqiruphg
lqyhvwruv/ zkhq vxeplwwlqj wkhlu r�huv lq wkh �uvw vwdjh/ gr qrw vx�hu iurp d zlqqhu*v fxuvh sureohp
dqg duh zloolqj wr vxevfuleh wr wkh �uvw lvvxh hyhq zlwkrxw d glvfrxqw1 Lq frqwudvw/ doo lqyhvwruv
sduwlflsdwh lq wkh vhfrqg lvvxh dqg vr wkh vhfrqg lvvxh pxvw eh r�huhg dw d glvfrxqw1e

Ohw �Hw eh wkh rswlpdo shu~groodu htxlw| vkduh r�huhg e| wkh hqwuhsuhqhxu xqghu wkh h{foxvlrq
vwudwhj| lq vwdjh w> dqg ohw {H eh wkh groodu dprxqw wkdw kh udlvhv lq vwdjh 4 zlwk 4 � {H wkh
dprxqw udlvhg lq vwdjh 51 Vlqfh rqo| xqlqiruphg lqyhvwruv sduwlflsdwh lq vwdjh 4/ dqg doo lqyhvwruv
sduwlflsdwh lq vwdjh 5/ zh duh orrnlqj iru wkh rswlpdo fkrlfh ri {Hdqg �Hw / w @ 4> 5/ vxfk wkdw
|w>X @ 4 iru doo w/ |�>L+$, @ 3 iru doo $/ |2>L+K, @ 4 dqg |2>L+O, @ 3/ lq wkh fdqglgdwh htxloleulxp
ri wkh elgglqj jdph ehwzhhq lqyhvwruv1 Vlqfh xqlqiruphg lqyhvwruv gr qrw idfh d zlqqhu*v fxuvh

eW? @** U@titc i U*�t�L? Lh hi�i*@|�L?c @** |)Tit Lu �?�it|Lht ��** T@h|�U�T@|i �? |�i tiUL?_ t|@}i �? i^��*�Mh��4� �L|i
|�@| �i @hi �4T*�U�|*) @tt�4�?} |�@| |�i i?|hiThi?i�h U@??L| �4TLti L�|h�}�| �M@?t< L? @?) |)Ti Lu �?�it|Lh� Wu �i
UL�*_ _L tLc �i �L�*_ M@? |�i �?uLh4i_ �?�it|Lht @?_ |�i ThLM*i4 �L�*_ Mi �?�?|ihit|�?}�
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sureohp/ wkh| zloo sduwlflsdwh lq wkh �uvw vwdjh li �H
�
� �

[�
1 Rq wkh rwkhu kdqg vlqfh doo lqyhvwruv

sduwlflsdwh lq wkh vhfrqg vwdjh/ wkh hqwuhsuhqhxu pxvw r�hu d glvfrxqw lq wkh vhfrqg vwdjh/ lq
rughu wr jxdudqwhh vxffhvv lq ixqg udlvlqj1 Wkdw lv/ rq wkh sdwk ri sod| +l1h1/ jlyhq qr lqiruphg
lqyhvwru kdv sduwlflsdwhg lq wkh �uvw vwdjh,/ zh pxvw kdyh �H2 �

�

[t
/ iru uhdvrqv dqdorjrxv wr wkrvh

xqghuo|lqj Sursrvlwlrq 41 Fohduo|/ jlyhq {H / wkh orzhvw srvvleoh ydoxhv �

[�
dqg �

[t
ri �H� dqg �H2

uhvshfwlyho| duh rswlpdo iru wkh hqwuhsuhqhxu1
Lw uhpdlqv wr vkrz wkdw {H lv fkrvhq vxfk wkdw qr lqiruphg lqyhvwru �qgv lw lq klv lqwhuhvw wr

sduwlflsdwh lq wkh �uvw vwdjh1 Vlqfh dq lqiruphg lqyhvwru kdv dq lqfhqwlyh wr gr vr rqo| zkhq $ @ K/
zh dvvxph wkdw li d elg iurp dq lqiruphg lqyhvwru lv revhuyhg lq wkh �uvw vwdjh/ wkh hqwuhsuhqhxu
dqg doo xqlqiruphg lqyhvwruv dwwdfk suredelolw| 4 wr wklv vwdwh1 Frqvhtxhqwo|/ diwhu vxfk d �uvw
vwdjh ghyldwlrq e| dq lqiruphg lqyhvwru/ wkh hqwuhsuhqhxu zloo vhw wkh vhfrqg vwdjh vkduh htxdo wr
�

[K
dqg rewdlq �qdqflqj +dw ohdvw, iurp wkh xqlqiruphg lqyhvwruv1 Wkxv/ wkh lqfhqwlyh frqvwudlqw

jxdudqwhhlqj qrq~sduwlflsdwlrq iurp dq lqiruphg lqyhvwru lq wkh �uvw vwdjh fdq eh zulwwhq dv=

�+4� {H,+
[K

[t

� 4, � {H+
[K

[�

� 4,> +6,

zkhuh � �
Sq3�

l'f

�
q3�

l

�
�l+4 � �,q3�3l �

ln�
lv wkh h{shfwhg vhfrqg shulrg doorfdwlrq wr dq lqiruphg

lqyhvwru li kh iroorzv klv fdqglgdwh htxloleulxp vwudwhj|1 Wkh uljkw~kdqg vlgh ri +6, lv wkh ghyldwlrq
sur�w wr dq lqiruphg lqyhvwru iurp vxeplwwlqj dq r�hu lq wkh �uvw vwdjh/ xsrq revhuylqj $ @ K1
E| grlqj vr kh iruhjrhv dq| vhfrqg shulrg sur�w/ dv wkhq wkh vhfrqg shulrg vkduh htxdov �

[K
1 Wkh

ohiw~kdqg vlgh lv wkh h{shfwhg sur�w iurp ehkdylqj dv vshfl�hg lq wkh fdqglgdwh htxloleulxp dqg
vxeplwwlqj dq rughu rqo| lq wkh vhfrqg vwdjh1 Vlqfh wkh hqwuhsuhqhxu grhv qrw kdyh wr r�hu d
glvfrxqw lq wkh �uvw vwdjh/ kh zloo wu| wr vhw {H dv odujh dv srvvleoh vxemhfw wr +6,/ vr wkdw +6, pxvw
lqghhg elqg iru wkh rswlpdo h{foxvlrq vwudwhj|1 Xvlqj wklv/ diwhu vrph pdqlsxodwlrq zh rewdlq wkdw
wkh h{shfwhg sd|r� wr wkh hqwuhsuhqhxu iurp wkh rswlpdo h{foxvlrq vwudwhj| lv

ZH � +4�
4

[�

{H �
4

[t

+4� {H,,[� @Z +�W, . VH> +7,

zkhuh Z +�W, lv klv sd|r� iurp rqh~vwdjh �qdqflqj dqg

VH @ {H+
4

[t

�
4

[�

,[� A 3> +8,

lv wkh h{shfwhg jdlq lq sd|r�v +l1h1/ vdylqj lq �qdqflqj frvwv, iurp wkh h{foxvlrq vwudwhj| ryhu
rqh~vwdjh �qdqflqj1 Zh kdyh rxu qh{w uhvxow1

Sursrvlwlrq 5 +Pxowl~Vwdjh Ilqdqflqj= H{foxvlrq, Zlwk wkh rswlpdo h{foxvlrq vwudwhj|/ �H� @ �

[�
/

�H2 @ �

[t
/ {H vroyhv +6,/ |w>X @ 4 iru doo w> |�>L+$, @ 3 iru doo $/ |2>L+K, @ 4 dqg |2>L+O, @ 3= Wkh

hqwuhsuhqhxu lv ehwwhu r� frpsduhg wr rqh~vwdjh �qdqflqj/ zlwk wkh vdylqj lq �qdqflqj frvwv ehlqj
jlyhq e| +8,1

Surri1 Iroorzv iurp wkh glvfxvvlrq deryh1�
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Wkh lqwxlwlrq ehklqg wklv uhvxow lv fohdu1 E| ghvljqlqj wkh vl}hv ri wkh vxffhvvlyh lvvxhv vr wkdw
lqiruphg lqyhvwruv gr qrw �qg lw lq wkhlu lqwhuhvw wr sduwlflsdwh lq wkh �uvw lvvxh dqg uhyhdo wkhlu
lqirupdwlrq/ wkh hqwuhsuhqhxu fdq udlvh sduw ri wkh '4 iurp xqlqiruphg lqyhvwruv zlwkrxw sd|lqj
�qdqflqj frvwv1

��2� A�i +i�i*@|�L? 5|h@|i})

Zh qrz frqvlghu wkh uhyhodwlrq vwudwhj|/ zkhuh wkh hqwuhsuhqhxu ghvljqv wkh wzr lvvxhv vr
wkdw lqiruphg lqyhvwruv sduwlflsdwh lq wkh �uvw lvvxh dqg uhyhdo wkhlu lqirupdwlrq/ hqdeolqj klp
wr udlvh prqh| lq wkh vhfrqg lvvxh dw orzhu h{~dqwh h{shfwhg frvw1 Zkloh doo w|shv ri lqyhvwruv
zloo sduwlflsdwh lq wkh vhfrqg vwdjh/ wkh hqwuhsuhqhxu fdq ghvljq wkh lvvxh vr wkdw hlwkhu +l, rqo|
lqiruphg lqyhvwruv sduwlflsdwh lq wkh �uvw vwdjh/ ru +ll, erwk w|shv ri lqyhvwruv sduwlflsdwh lq wkh
�uvw vwdjh1 Zh vkrz ehorz wkdw/ iru wkh rswlpdo uhyhodwlrq vwudwhj|/ fdvh +l, pxvw dulvh1

Ohw �Uw eh wkh vwdjh w shu groodu vkduhv dqg {U eh wkh groodu dprxqw udlvhg lq vwdjh 4/ iru
wkh rswlpdo uhyhodwlrq vwudwhj|1 Frqvlghu �uvw fdvh +l,/ d uhyhodwlrq vwudwhj| zkhuh erwk w|shv ri
lqyhvwruv sduwlflsdwh lq wkh �uvw vwdjh/ l1h1/ |w>X @ 4 @ |w>L+K, dqg |w>L+O, @ 3 iru doo w= Jlyhq wkdw
lqiruphg lqyhvwruv duh sduwlflsdwlqj dw w @ 4/ wr jxdudqwhh sduwlflsdwlrq iurp xqlqiruphg lqyhvwruv/
wkh hqwuhsuhqhxu pxvw fkrrvh �U� �

�

[t
> lqghhg/ iru wkh rswlpdo vxfk vwudwhj|/ wkh lqhtxdolw| pxvw

krog dv dq htxdolw| pdnlqj xqlqiruphg lqyhvwruv h{dfwo| lqgl�huhqw1 Jlyhq rxu udwlrqlqj uxoh/ li
dq| lqiruphg lqyhvwru sduwlflsdwhv lq wkh �uvw vwdjh/ wkh hqwuhsuhqhxu zloo frqfoxgh wkdw $ @ K dqg
dffruglqjo| kh zloo vhw �U2 @ �

[K
lq vxfk fdvhv1 Rq wkh rwkhu kdqg/ li qr vxfk lqyhvwru sduwlflsdwhv

lq wkh �uvw vwdjh/ kh zloo dwwdfk suredelolw| t/ jlyhq e| +5,/ wr $ @ K/ dqg zloo vhw �U2 @ �

[t
1

Ilqdoo|/ wr jlyh hdfk lqiruphg lqyhvwru wkh lqfhqwlyh wr sduwlflsdwh lq wkh �uvw vwdjh/ kh pxvw fkrrvh
{U wr vdwlvi|=

�{U+
[K

[t

� 4, � +4� �,q3�+4� {U,+
[K

[t

� 4,= +9,

Wkh ohiw~kdqg vlgh ri wkh lqhtxdolw| lv wkh h{shfwhg sur�w wr dq lqiruphg lqyhvwru lq vwdwh $ @ K>

iurp ehkdylqj dv vshfl�hg dqg vxeplwwlqj d ghpdqg lq wkh �uvw urxqg/ zkhuhdv wkh uljkw~kdqg
vlgh lv klv h{shfwhg sur�w iurp qrw grlqj vr dqg vxeplwwlqj dq r�hu rqo| lq wkh vhfrqg vwdjh1 Vlqfh
wkh h{shfwhg shu~groodu vkduh udlvhg lq wkh vhfrqg vwdjh lv orzhu wkdq wkdw lq wkh �uvw vwdjh/ wkh
hqwuhsuhqhxu*v sd|r� lv kljkhu wkh orzhu lv {U/ vr wkdw +9, pxvw krog zlwk htxdolw|1 Wkxv/ wkh
hqwuhsuhqhxu*v h{shfwhg sd|r� iurp wklv uhyhodwlrq vwudwhj| fdq eh zulwwhq dv ZU @ Z +�W, . VU

zkhuh

VU @ �+4� +4� �,q,+4� {U,+
4

[t

�
4

[K

,,[K A 3> +:,

lv wkh h{shfwhg vdylqj iurp wkh uhyhodwlrq vwudwhj| ryhu rqh~vwdjh �qdqflqj1
Frqvlghu qh{w fdvh +ll,/ d uhyhodwlrq vwudwhj| zkhuh wkh hqwuhsuhqhxu lqgxfhv xqlqiruphg lq0

yhvwruv qrw wr vxeplw r�huv lq wkh �uvw shulrg/ l1h1/ |�>X @ 3 @ |2>L+O, dqg |2>X @ 4 @ |w>L+K, iru
w @ 4> 5= Ohw e�Uw > dqg e{U ghqrwh wkh hqwuhsuhqhxu*v fkrlfhv1 Lw lv hqrxjk wr vhw e�U� 5 ^ �

[K
> �

[t
, lq

rughu wr kh jhw r�huv rqo| iurp lqiruphg lqyhvwruv/ dqg rqo| zkhq $ @ K 1 Zkhq wkh �uvw vwdjh
vxffhhgv/ kh vhwv e�U2 @ �

[K
lq wkh vhfrqg vwdjh dqg rewdlqv wkh uhpdlqlqj ixqgv1 Li lw idlov krzhyhu/
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kh kdv wr udlvh wkh hqwluh '4 lq wkh vhfrqg vwdjh/ e| r�hulqj d vkduh e�U
2
@ �

[t
1 Iru vxfk d vwudwhj|

wkh uhohydqw lqfhqwlyh frqvwudlqw iru lqiruphg lqyhvwruv wr sduwlflsdwh lq vwdjh 4/ jlyhq $ @ K / lv

�e{U+e�U�[K � 4, � +4� �,q3�+
[K

[t

� 4,> +;,

zkloh wkh sd|r� wr wkh hqwuhsuhqhxu iurp vxfk uhyhodwlrq vwudwhj| lv Z @Z +�W, . eV> zkhuh
eV @ �+4� +4� �,q,+

4

[t

� e�U� e{U � 4

[K

+4� e{U,,[K = +<,

Frpsdulqj zlwk wkh h{suhvvlrq iru VU lq +:, zh vhh wkdw VU ? eV li dqg rqo| li {U+[K

[t
� 4, A

e{U+e�U�[K � 4,= Exw vlqfh {U ? 4> iurp +;, dqg +9, +zklfk elqgv,/ rqh rewdlqv d frqwudglfwlrq1
Khqfh wkh rswlpdo uhyhodwlrq vwudwhj| pxvw lqgxfh sduwlflsdwlrq iurp doo lqyhvwruv lq erwk wkh
vwdjhv1

Sursrvlwlrq 6 +Pxowl~Vwdjh Ilqdqflqj= Uhyhodwlrq, Zlwk wkh rswlpdo uhyhodwlrq vwudwhj| �U� @ �

[t

dqg �U2 @ �

[t
li lqiruphg lqyhvwruv gr qrw elg lq vwdjh 4/ dqg htxdo wr �

[K
rwkhuzlvh1 Ixuwkhu/ {U

vroyhv +9, dqg |w>X @ 4 @ |w>L+K, dqg |w>L+O, @ 3 iru doo w=Wkh hqwuhsuhqhxu lv vwulfwo| ehwwhu r�
frpsduhg wr rqh~vwdjh �qdqflqj/ zlwk wkh vdylqj lq �qdqflqj frvwv ehlqj jlyhq e| +:,1

Surri1 Iroorzv iurp wkh glvfxvvlrq deryh1�
E| lqgxflqj lqiruphg sduwlflsdwlrq lq vwdjh 4/ wkh hqwuhsuhqhxu lv deoh wr hqvxuh lqirupdwlrq

uhyhodwlrq dqg deoh wr vhoo wkh vkduhv dw d orzhu frvw lq wkh vhfrqg vwdjh1 Ixuwkhupruh/ kh dovr
lqgxfhv xqlqiruphg sduwlflsdwlrq lq vwdjh 41 Li lqvwhdg kh h{foxghv wkh odwwhu/ kh zruvhqv wkh
lqfhqwlyh frqvwudlqw iru lqiruphg lqyhvwruv� zkhq xqlqiruphg lqyhvwruv duh qrw suhvhqw wr vrdn
xs dq| h{fhvv vxsso| lq vwdjh 4/ wkh h{shfwhg ghyldwlrq jdlq wr dq lqiruphg lqyhvwru iurp qrw
vxeplwwlqj dq hduo| r�hu lv kljkhu1 Wr suhvhuyh lqfhqwlyhv/ wkh hqwuhsuhqhxu kdv wr udlvh d odujhu
groodu dprxqw lq vwdjh 4/ pdnlqj klp zruvh r�1

���� �T|�4@* 6�?@?U�?}

Sursrvlwlrq 7 +Rswlpdo Ilqdqflqj, H{foxvlrq grplqdwhv uhyhodwlrq l� {H A 4�{U zklfk rffxuv
l�=

�[K

+4� �,[O

A
4� +4� �,q3�

�+4� �,q3�
+43,

Surri1 Vwudljkwiruzdug pdqlsxodwlrq ri wkh gh�qlwlrqv ri VU dqg VH lq +:, dqg +8,/ xvlqj
+5,/ |lhogv VH A VU l� {H A 4 � {U1 Vroylqj iru {H dqg {U/ xvlqj +6, dqg +9, +zklfk krog zlwk
htxdolw|,/ dqg frpsdulqj/ zh wkhq rewdlq +43,1�

Iru wkh h{foxvlrq vwudwhj|/ wkh ixqgv udlvhg lq wkh �uvw vwdjh kdyh orzhu frvwv wkdq wkh ixqgv
udlvhg lq wkh vhfrqg vwdjh1 Wkh frqyhuvh lv wuxh iru wkh uhyhodwlrq vwudwhj|1 Sursrvlwlrq 7 vkrzv
wkdw zklfkhyhu vwudwhj| doorzv wkh odujhu dprxqw wr eh udlvhg dw orzhu frvw lv rswlpdo1 Lq whupv ri
sdudphwhuv/ dv q ehfrphv odujh/ {H pxvw ehfrph vpdoohu lq rughu wr suhvhuyh lqfhqwlyhv iru lqiruphg
lqyhvwruv wr dyrlg vwdjh 41 Krzhyhu/ iru wkh vdph uhdvrq/ {U dovr ehfrphv vpdoohu/ pdnlqj wkh
uhyhodwlrq vwudwhj| pruh dwwudfwlyh1 Dv|pswrwlfdoo|/ dv q jurzv wr lq�qlw|/ wkh uhyhodwlrq vwudwhj|
|lhogv wkh v|pphwulf lqirupdwlrq sd|r�v wr wkh hqwuhsuhqhxu1

:
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41 Ehqyhqlvwh/ O1 dqg S1 Vslqgw +4<;<,/ _Krz Lqyhvwphqw Edqnhuv Ghwhuplqh wkh R�hu Sulfh
dqg Doorfdwlrq ri Qhz Lvvxhv/% Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ 57=5/ 6760941

51 Fkdnuderuw|/ D1 dqg E1 \lopd} +5336,/ _Ilqdqflqj Xqghu wkh Zlqqhu*v Fxuvh/% plphr/ Xql0
yhuvlw| ri Shqqv|oydqld1

61 Nohpshuhu/ S1 +4<<<,/ _Dxfwlrq Wkhru|= D Jxlgh wr wkh Olwhudwxuh/% Mrxuqdo ri Hfrqrplf
Vxuyh|v/ 46 +6,/ Mxo|/ 55:0;91

71 Plojurp/ S1U1 dqg U1M1 Zhehu +4<;5,/ _D Wkhru| ri Dxfwlrqv dqg Frpshwlwlyh Elgglqj/%
Hfrqrphwulfd/ 83/ 43;<~44551

81 Sduorxu/ F1 dqg X1 Udmdq/ +5335,/ _Udwlrqlqj lq LSRv/% plphr/ Fduqhjlh Phoorq Xqlyhuvlw|1

91 Urfn/ N1 +4<;9,/ _Zk| Qhz Lvvxhv Duh Xqghusulfhg%/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ 48/
4;:05451

;


