
Wklv lv sdjh 486
Sulqwhu= Rsdtxh wklv

�

Hgxfdwlqj Yrwhuv

Lq wkh odvw wzr fkdswhuv/ zh kdyh h{dplqhg krz lqwhuhvw jurxsv fdq

xvh wkhlu nqrzohgjh ri wkh srolf| hqylurqphqw wr oree| srolf| pdnhuv

dqg srwhqwldoo| lq xhqfh wkhlu fkrlfhv1 Srolf| pdnhuv duh qrw wkh rqo|

wdujhwv ri wkh oree|lqj zdjhg e| vshfldo lqwhuhvwv1 Jurxsv dovr dlp wkhlu

hgxfdwlrqdo fdpsdljqv gluhfwo| dw wkh sxeolf1 Wkh yrwlqj sxeolf � hyhq

pruh vr wkdq srolwlfldqv � riwhq odfnv wkh lq0ghswk nqrzohgjh ri wkh

srolf| lvvxhv wkdw lv qhhghg wr hydoxdwh dowhuqdwlyh srolf| rswlrqv1 Dq

lqglylgxdo yrwhu kdv olwwoh lqfhqwlyh wr froohfw vxfk lqirupdwlrq/ ehfdxvh

khu yrwh lv vr xqolnho| wr pdnh wkh gl�huhqfh lq wkh hohfwlrq1 Wr wkh

h{whqw wkdw lqwhuhvw jurxsv fdq pdnh lqirupdwlrq dydlodeoh wr yrwhuv dw

olwwoh ru qr frvw wr wkhp/ wkh yrwhuv vkrxog eh nhhq wr kdyh lw1

Wkh lqwhuhvw jurxsv/ iru wkhlu sduw/ vkrxog eh hdjhu wr surylgh srolf|0

uhohydqw lqirupdwlrq wr yrwhuv1 Lq vr grlqj/ d jurxs fdq wu| wr sruwud|

wkh lvvxhv lq d oljkw wkdw lv idyrudeoh wr lwv fdxvh1 Pdq| lqwhuhvw jurxsv

vhhn wr vkdsh sxeolf rslqlrq e| dgyhuwlvlqj lq wkh phgld/ e| xqghuwdnlqj

pdvv pdlolqjv/ dqg vrphwlphv e| zdjlqj kljko| ylvleoh ghprqvwudwlrqv

dqg surwhvwv1 Vrph jurxsv dovr wdujhw frppxqlfdwlrqv wr pruh qduurz

dxglhqfhv1 Rujdql}dwlrqv fdq gholyhu lqirupdwlrq wr vshfl�f jurxsv �

vxfk dv wkhlu rzq udqn0dqg0�oh phpehuv dqg rwkhuv zkr pljkw eh v|psd0

wkhwlf wr wkhlu fdxvh � e| dgyhuwlvlqj lq wudgh sxeolfdwlrqv dqg vshfldo0

lqwhuhvw pdjd}lqhv/ e| frqgxfwlqj gluhfwhg pdlolqjv/ dqg e| hqjdjlqj lq

shuvrqdo frppxqlfdwlrq dw phpehuvkls phhwlqjv dqg vrfldo jdwkhulqjv1
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Dv zlwk wkhlu h�ruwv wr dgylvh srolf| pdnhuv/ VLJv fdq hgxfdwh yrwhuv

zlwk phvvdjhv wkdw duh gluhfwo| lqirupdwlyh ru lqgluhfwo| vr1 D gluhfwo|

lqirupdwlyh phvvdjh pljkw ghvfuleh/ iru h{dpsoh/ wkh yrwlqj uhfrugv ri

wkh fdqglgdwhv ru wkh doohjhg idfwv derxw d srolf| lvvxh1 Dq lqgluhfw phv0

vdjh lv rqh wkdw frqwdlqv qr vshfl�f frqwhqw/ exw frqyh|v lqirupdwlrq

ehfdxvh lw ghprqvwudwhv wkh jurxs*v zloolqjqhvv wr ehdu dq dyrlgdeoh h{0

shqvh1 Lq wklv fkdswhu/ zh irfxv rq frvwohvv frppxqlfdwlrq/ iroorzlqj wkh

dssurdfk zh wrrn lq Fkdswhu 71 Frvwo| vljqdoolqj frxog dovr eh vwxglhg

lq d pdqqhu vlplodu wr Fkdswhu 8/ exw zh ohdyh wklv h{whqvlrq wr wkh

lqwhuhvwhg uhdghu1

Zh ehjlq e| h{dplqlqj vlwxdwlrqv lq zklfk dq rujdql}hg jurxs vxssolhv

lqirupdwlrq wr d eurdg dxglhqfh ri yrwhuv1 Zh hqgrz wkh jurxs zlwk

lqirupdwlrq wkdw ehduv rq wkh zhoiduh h�hfwv ri d srolf| lqvwuxphqw1 Lq

sduwlfxodu/ wkh rujdql}dwlrq fdq jdxjh zkdw ohyho ri wkh srolf| zrxog eh

ehvw iru lwv phpehuv dqg krz wkhvh phpehuv zrxog iduh xqghu dowhuqdwlyh

srolf| rswlrqv1 Wkh rujdql}dwlrq*v lqirupdwlrq pljkw dovr eh uhohydqw wr

yrwhuv zkr duh qrw phpehuv ri wkh jurxs/ exw w|slfdoo| lw zloo eh ohvv

lqirupdwlyh iru wkhvh rwkhuv1

Frqvlghu �uvw krz wkh phpehuv ri dq lqwhuhvw jurxs zloo lqwhusuhw

phvvdjhv iurp wkhlu rujdql}dwlrq1 Li wkh srolwlfdo remhfwlyhv ri dq rujdql0

}dwlrq dqg doo ri lwv phpehuv zhuh h{dfwo| wkh vdph/ wkhq wkh phpehuv

zrxog eh deoh wr wdnh wkh rujdql}dwlrq*v fodlpv dw idfh ydoxh1 Krzhyhu/

w|slfdoo| wklv zloo qrw eh wkh fdvh1 Zkhq wkh ohdghuv ri d VLJ sxuvxh

wkh jurxs*v froohfwlyh lqwhuhvw/ wkh| zloo zlvk wr kdyh doo phpehuv ri

wkh jurxs yrwh iru wkh sduw| zkrvh sodwirup ehwwhu vhuyhv wkh phpehu0

vkls1 Exw lqglylgxdo phpehuv zloo fdvwv wkhlu yrwhv vr dv wr ixuwkhu wkhlu

shuvrqdo srolwlfdo jrdov1 Zkhq wkh phpehuv ri d jurxs krog gl�hulqj

ylhzv rq vrph lvvxhv/ wkh| zloo qrw doo eh lqfolqhg wr yrwh wkh vdph1 Lq

wkh hyhqw/ wkh ohdghuv zloo eh whpswhg wr plvuhsuhvhqw wkhlu lqirupdwlrq

vr dv wr irro vrph phpehuv lqwr yrwlqj iru d sduw| wkdw zrxog qrw eh

wkhlu fkrlfh li wkh| zhuh ixoo| lqiruphg1 Ri frxuvh/ dvwxwh phpehuv zloo

uhfrjql}h wkh ohdghu*v lqfhqwlyhv dqg zloo qrw eh irrohg1 Exw wkh srvvl0

elolw| ri plvuhsuhvhqwdwlrq froruv zkdw lqirupdwlrq wkh rujdql}dwlrq fdq

frppxqlfdwh1

Wkh glyhujhqfh lq srolwlfdo lqwhuhvwv ehwzhhq dq rujdql}dwlrq dqg wkh

sxeolf0dw0odujh zloo/ li dq|wklqj/ eh juhdwhu wkdq wkdw zklfk vhsdudwhv

wkh ohdghuvkls iurp lwv phpehuv1 Vwloo/ wkh fuhglelolw| lvvxhv wkdw dulvh

duh vlplodu iru wkh wzr dxglhqfhv1 D yrwhu zkr lv qrw d phpehu ri wkh

jurxs dovr pxvw dvn khuvhoi zkhwkhu wkh jurxs*v fodlpv derxw wkh srolf|

hqylurqphqw fdq eh wuxvwhg1 Li vr/ vkh vkrxog xvh wkh lqirupdwlrq wr
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xsgdwh khu eholhiv derxw wkh lvvxhv1 Wkh h{whqw ri xsgdwlqj zloo ghshqg/

ri frxuvh/ rq krz uhohydqw wkh rujdql}dwlrq*v lqirupdwlrq lv wr khu rzq

frqfhuqv1

Wkh lqfhqwlyh wkdw dq rujdql}dwlrq kdv wr plvuhsuhvhqw wkh srolf| hq0

ylurqphqw pdnhv wkh wlplqj ri lwv frppxqlfdwlrq lpsruwdqw iru ghwhu0

plqlqj zkdw lqirupdwlrq lw fdq frqyh|1 Li dq hgxfdwlrqdo fdpsdljq wdnhv

sodfh ehiruh wkh sduwlhv kdyh dqqrxqfhg wkhlu srvlwlrqv rq wkh lvvxhv ri

frqfhuq wr wkh VLJ/ wkh rujdql}dwlrq pxvw dqwlflsdwh wkh uhvsrqvh ri wkh

srolwlfldqv wr lwv phvvdjhv1 Lq frqwudvw/ li wkh fdpsdljq frphv forvhu wr

wkh wlph ri wkh hohfwlrq/ wkh rujdql}dwlrq pd| eh deoh wr revhuyh wkh

sduwlhv* srvlwlrqv dqg xvh lwv sxeolf phvvdjhv wr vwhhu wkh yrwlqj1 Lq Vhf0

wlrq 915/ zh vwxg| wkh h�hfwv ri lqirupdwlrq surylghg wr yrwhuv ehiruh

wkh sduwlhv kdyh dqqrxqfhg wkhlu srvlwlrqv rq dq lvvxh ri frqfhuq wr wkh

jurxs/ zkhuhdv lq Vhfwlrq 916/ zh h{dplqh sxeolf surqrxqfhphqwv wkdw

wdnh sodfh diwhu wkh sduwlhv* srvlwlrqv duh nqrzq1

Vhfwlrq 917 irfxvhv rq fdpsdljq hqgruvhphqwv1 Hqgruvhphqwv duh d

sduwlfxoduo| vlpsoh w|sh ri phvvdjh wkdw vrph VLJv lvvxh diwhu wkh fdq0

glgdwhv kdyh wdnhq wkhlu srvlwlrqv1 Lq dq hqgruvhphqw/ d jurxs ghvljqdwhv

rqh fdqglgdwh ru dqrwkhu dv lwv suhihuuhg fkrlfh lq wkh hohfwlrq1 Wkh frp0

prq xvh ri hqgruvhphqwv pd| eh h{sodlqhg e| wkh hdvh zlwk zklfk wkhvh

phvvdjhv fdq eh frppxqlfdwhg dqg e| wkh uhodwlyho| orz frvw wkh| lp0

srvh rq wkh uhflslhqwv1 Exw/ dv zh vkdoo vhh/ dq hqgruvhphqw vrphwlphv

fdq surylgh dv pxfk lqirupdwlrq dv d pruh ghwdlohg phvvdjh/ frqvlghulqj

wkh fuhglelolw| sureohp wkdw h{lvwv rqfh wkh sduwlhv* srvlwlrqv duh nqrzq1

Wkh odvw sduw ri wklv fkdswhu ghdov zlwk lqirupdwlrq wkdw lqwhuhvw

jurxsv wdujhw wr pruh qduurz dxglhqfhv1 Lq sduwlfxodu/ zh glvfxvv wkh

h�ruwv wkdw dq rujdql}dwlrq pljkw pdnh wr hgxfdwh lwv phpehuv derxw

wkh srolf| hqylurqphqw dqg derxw wkh uhodwlyh phulwv ri wkh gl�huhqw

fdqglgdwhv iru r!fh1

914 Wkh Hohfwlrq

Wr ehjlq/ zh qhhg d prgho ri dq hohfwlrq zlwk lpshuihfwo| lqiruphg

yrwhuv1 Zh ghyhors d prgho vlplodu wr wkh rqh zh xvhg lq Fkdswhu 61

Wkhuh duh wzr srolwlfdo sduwlhv wkdw duh y|lqj iru frqwuro ri d ohjlvodwxuh1

Hdfk sduw| krogv vrph lppxwdeoh srvlwlrqv rq d vhw ri lvvxhv ri lpph0

gldwh frqfhuq1 Exw wkhuh lv dqrwkhu pdwwhu rq wkh srolwlfdo djhqgd derxw

zklfk wkh sduwlhv* ylhzv duh pruh soldeoh1 Zh dvvxph wkdw wkh sduwlhv

fkrrvh wkhlu srvlwlrqv rq wklv lvvxh lq rughu wr pd{lpl}h wkhlu fkdqfhv ri



489 91 Hgxfdwlqj Yrwhuv

fdswxulqj d pdmrulw|1 Wkh sduw| wkdw zlqv d pdmrulw| ri wkh yrwhv zloo

lpsohphqw lwv sodwirup diwhu wkh hohfwlrq1

Wkh yrwhuv ehjlq zlwk dq lpshuihfw xqghuvwdqglqj ri wkh soldeoh srolf|

lvvxh1 Lq sduwlfxodu/ hdfk yrwhu grhv qrw nqrz zkdw srolf| ohyho zrxog

ehvw vhuyh khu rzq shuvrqdo lqwhuhvwv1 D VLJ uhsuhvhqwv d jurxs ri yrwhuv

zkrvh zhoiduh zloo eh d�hfwhg vlploduo| e| wkh soldeoh srolf|1 Wkh fhqwudo

rujdql}dwlrq kdv lqirupdwlrq wkdw ehduv rq wkh zhoiduh h�hfwv ri wkh

ydulrxv rswlrqv1 Wkh rujdql}dwlrq hqghdyruv wr hgxfdwh wkh sxeolf lq d

zd| wkdw surprwhv wkh froohfwlyh zhoiduh ri lwv phpehuv1

91414 Wkh Yrwhuv

Wkhuh duh wzr w|shv ri yrwhuv/ wkrvh zkr duh phpehuv ri wkh lqwhuhvw

jurxs dqg wkrvh zkr duh qrw1 Zh uhihu wr wkh odwwhu dv wkh �jhqhudo sxe0

olf� ru wkh �sxeolf0dw0odujh1� Wkh lqwhuhvw jurxs uhsuhvhqwv lqglylgxdov

zkr zloo eh d�hfwhg vlploduo| e| wkh soldeoh srolf|/ zkhuhdv wkh jhqhudo

sxeolf frpsulvhv lqglylgxdov zlwk d ydulhw| ri lqwhuhvwv lq wkh pdwwhu1

Yrwhuv krog glyhuvh ylhzv derxw wkh uhpdlqlqj srolf| lvvxhv/ zkhwkhu

wkh| duh phpehuv ri wkh VLJ ru qrw1

Ohw �7 ghqrwh wkh lghdo soldeoh srolf| iru d phpehu ri wkh lqwhu0
hvw jurxs14 D w|slfdo jurxs phpehu l kdv d xwlolw| ixqfwlrq x�7 @

�+s � �7,2 . y�7 / zkhuh s lv wkh soldeoh srolf| wkdw lv lpsohphqwhg di0
whu wkh hohfwlrq dqg y�7 lv wkh phpehu*v hydoxdwlrq ri wkh rxwfrphv lq
wkh uhpdlqlqj srolf| duhdv1 Qrwlfh wkdw wkh phpehuv kdyh khwhurjhqhrxv
suhihuhqfhv uhjduglqj srolflhv rwkhu wkdq s +dv uh hfwhg e| wkh vxevfulsw
l rq y�7,/ exw doo zlvk wr kdyh wkh soldeoh srolf| dv forvh wr wkhlu frpprq
lghdo ohyho dv srvvleoh1 D yrwhu lzkr lv qrw d phpehu ri wkh VLJ kdv dq
lghdo soldeoh srolf| ri ��� +khuh/ _S% vwdqgv iru sxeolf0dw0odujh,1 Wklv
yrwhu kdv d xwlolw| ixqfwlrq x�� @ �+s� ��� ,2 . y�� 1
Hyhu| VLJ phpehu kdv d olplwhg xqghuvwdqglqj ri wkh soldeoh srolf|

lvvxh1 Vshfl�fdoo|/ wkh phpehuv gr qrw nqrz zkdw ohyho ri wkh srolf|
lqvwuxphqw zrxog ehvw vhuyh wkhlu lqwhuhvwv1 Wklv odfn ri lqirupdwlrq
wudqvodwhv lqwr xqfhuwdlqw| derxw �7 1 Wkh phpehuv kdyh vrph sulru eh0
olhiv derxw zkdw soldeoh srolflhv zrxog eh olnho| wr vhuyh wkhp zhoo1 Zh
vxssrvh wkdw phpehuv ri wkh jurxs lqlwldoo| ylhz wkhlu lghdo soldeoh sro0
lf| dv wkh uhdol}dwlrq ri d udqgrp yduldeoh/ ��7 / wkh glvwulexwlrq ri zklfk
lqglfdwhv wkh shufhlyhg olnholkrrg ri gl�huhqw ydoxhv1

4Zh xvh dq R7� vxevfulsw wkurxjkrxw wklv fkdswhu wr ghqrwh d yduldeoh uhodwlqj wr d phpehu

ri wkh VLJ1
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Wkh jurxs phpehuv pd| xsgdwh wkhlu eholhiv derxw wkh srolf| hq0

ylurqphqw edvhg rq lqirupdwlrq wkh| uhfhlyh iurp wkhlu ohdghuv15 Rq

hohfwlrq gd|/ hdfk VLJ phpehu fdvwv khu yrwh vr dv wr pd{lpl}h Hx�7
@ H

�
�+s� ��7,

2 . y�7
�
/ zkhuh wkh h{shfwdwlrq lv wdnhq ryhu khu hohfwlrq0

gd| eholhiv derxw wkh glvwulexwlrq ri ��7 dv zhoo dv khu eholhiv derxw krz
khu rzq yrwh zloo d�hfw wkh rxwfrph ri wkh hohfwlrq1
Yrwhuv zkr duh qrw phpehuv ri wkh lqwhuhvw jurxs dovr duh lpshuihfwo|

lqiruphg derxw wkh srolf| hqylurqphqw1 D yrwhu l lq wkh sxeolf0dw0odujh
eholhyhv wkdw khu lghdo srolf| ohyho pljkw eh dq| rqh lq d udqjh ri srvvleoh
ydoxhv/ dv uhsuhvhqwhg e| wkh udqgrp yduldeoh ���� 1 Hdfk vxfk yrwhu vhhnv
wr pd{lpl}h Hx�� @ H

�
�+s� ���� ,2 . y��

�
=

Qrz frqvlghu dq lqglylgxdo*v ehkdylru lq wkh yrwlqj errwk1 Yrwhuv duh
dvvxphg wr nqrz wkh fdqglgdwhv* vwdwhg srvlwlrqv rq wkh lvvxhv1 Lq zkdw
iroorzv/ hyhu| yrwh iru d sduw| lqfuhdvhv wkh suredelolw| wkdw wkh ghvlj0
qdwhg sduw| zloo zlq d pdmrulw| ri wkh yrwhv1 Wkhuhiruh/ lw lv d grplqdqw
vwudwhj| iru dq lqglylgxdo yrwhu wr fdvw khu edoorw iru d sduw| li dqg rqo|
li vkh h{shfwv wr iduh ehwwhu xqghu lwv sursrvhg srolflhv1
Lw lv frqyhqlhqw wr gh�qh e�7 @ y�

�7
�y�

�7
/ dv zh glg lq Fkdswhu 6/ zkhuh

y�
�7

lv wkh yrwhuv* hydoxdwlrq ri wkh �{hg srvlwlrqv ri sduw| D/ dqg y�
�7

lv khu hydoxdwlrq ri wkh �{hg srvlwlrqv ri sduw| E1 Wkxv/ e�7 phdvxuhv
wkh h{whqw wr zklfk yrwhu l lq wkh VLJ suhihuv wkh srvlwlrqv ri sduw| E

wr wkrvh ri sduw| D rq lvvxhv rwkhu wkdq wkh rqh rq zklfk wkh jurxs
vkduhv d frpprq ylhz1 Ri frxuvh/ e�7 pljkw eh qhjdwlyh/ li lqglylgxdo
l lq idfw uhjdugv wkh �{hg srvlwlrqv ri sduw| D dv wkh pruh ghvludeoh1
VLJ phpehu l zloo yrwh iru sduw| D li dqg rqo| li H

�
�+s� � ��7,2

�
A

H
�
�+s� � ��7,

2
�
. e�7 / zklfk/ diwhu fdqfholqj dqg uhduudqjlqj whupv/

lpsolhv6

e�7 ? 5+�s� ��7,+s
�
� s�,1 +914,

5Wkh| pd| dovr xsgdwh wkhlu eholhiv edvhg rq wkh srvlwlrqv wkdw duh wdnhq e| wkh sduwlhv1 Lq

idfw/ Ed|hv* uxohv uhtxluhv vxfk xsgdwlqj lq vrph htxloleuld1 Krzhyhu/ lq wkrvh flufxpvwdqfhv
zkhuh wkh htxloleulxp srvlwlrqv uhyhdo vrphwklqj derxw wkh yrwhuv* lqwhuhvwv/ wkh sduwlhv kdyh

wkh vdph soldeoh srvlwlrqv1 Vr wkh xsgdwlqj grhv qrw d�hfw wkhlu suhihuhqfhv dprqj wkh sduwlhv1
Zh dvvxph wkdw yrwhuv gr qrw xvh wkh sduwlhv* dqqrxqfhg srvlwlrqv wr xsgdwh wkhlu eholhiv rxw

ri htxloleulxp1 Wkdw lv/ zhuh d sduw| wr ghyldwh iurp lwv htxloleulxp srvlwlrq wr dqrwkhu/ wkh
yrwhuv zrxog mxgjh wkh sduwlhv edvhg rq xsgdwhg eholhiv wkdw uh hfw rqo| wkh jurxs*v uhsruw1

6Wkh yrwhu vkrxog frqglwlrq khu fdofoxdwlrq ri wkh h{shfwdwlrqv rq wkh hyhqw wkdw khu yrwh
lv ghflvlyh lq wkh hohfwlrq/ dv ghvfulehg e| Ihgghuvhq dqg Shvhqgruihu +4<<9,1 Krzhyhu/ wkh

frqglwlrqdo h{shfwdwlrq lv wkh vdph dv wkh xqfrqglwlrqdo h{shfwdwlrq khuh/ ehfdxvh wkh hyhqw
ri ehlqj slyrwdo surylghv qr qhz lqirupdwlrq derxw wkh glvwulexwlrq ri �Z7 1 Iru jlyhq R� dqg

R� / zkhwkhu yrwhu � lv slyrwdo ghshqgv rqo| rq krz srsxodu wkh sduwlhv* �{hg srvlwlrqv suryh
wr eh dprqj yrwhuv rwkhu wkdq khuvhoi1
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Khuh/ �s @ +s�.s
�,@5 lv wkh dyhudjh ri wkh sduwlhv* soldeoh srolf| srvlwlrqv

dqg ��7 @ H��7 lv wkh phdq ydoxh ri wkh +srvwhulru, glvwulexwlrq ri ��7 / dv
vhhq e| wkh VLJ phpehu rq hohfwlrq gd|17 Dq lqglylgxdo jurxs phpehu
fdofxodwhv d phdq ydoxh ri ��7 diwhu johdqlqj zkdw vkh fdq derxw wkh
srolf| hqylurqphqw iurp wkh lqirupdwlrq surylghg e| wkh rujdql}dwlrq1
Zh wdnh wkh glvwulexwlrq ri e�7 dprqj VLJ phpehuv wr eh xqlirup/

zlwk d phdq ydoxh ri e dqg d udqjh h{whqglqj iurp e � 4@5i wr e .
4@5i 1 Wklv vshfl�fdwlrq pdnhv wkh ghqvlw| ri wkh glvwulexwlrq frqvwdqw
dqg htxdo wr i 1 Wkh phdq ri wkh glvwulexwlrq whoov xv zklfk sodwirup ri
�{hg srolf| srvlwlrqv lv pruh srsxodu dprqj jurxs phpehuv/ dqg e|
krz pxfk1 Li e @ 3> h{dfwo| kdoi ri wkh jurxs phpehuv suhihu wkh �{hg
srvlwlrqv ri hlwkhu sduw|1 Li e ? 3>pruh wkdq kdoi ri wkh phpehuv suhihu
wkh �{hg srvlwlrqv ri sduw| D/ zkloh li e A 3/ pruh wkdq kdoi suhihu wkh
�{hg srvlwlrqv ri sduw| E1
Zh fdq qrz fdofxodwh wkh iudfwlrq ri yrwhv e| VLJ phpehuv wkdw jr

wr hdfk sduw|/ zkhq wkhlu soldeoh sodwirupv duh s� dqg s� dqg zkhq wkh
phpehuv kdyh dq h{shfwhg lghdo srolf| +edvhg rq wkhlu xsgdwhg lqiru0
pdwlrq, ri ��1 Xvlqj wkh yrwlqj uxoh lq +914,/ dqg wkh idfw wkdw e�7 kdv d
xqlirup glvwulexwlrq/ zh �qg wkdw

v7 @
4

5
� e. 5i+�s� ��7,+s

�
� s�,> +915,

zkhuh v7 ghqrwhv wkh iudfwlrq ri VLJ phpehuv wkdw yrwhv iru sduw| D1
Zh dvvxph wkdw wkh glvwulexwlrq ri ylhzv derxw wkh �{hg srolf| lvvxhv

lv wkh vdph lq wkh jhqhudo sxeolf dv lw lv dprqj VLJ phpehuv1 Pruhryhu/
zh wdnh wkh glvwulexwlrq ri e�� wr eh lqghshqghqw ri d yrwhu*v shufhlyhg
lghdo srolf|/ ��� 1 D yrwhu zkr eholhyhv wkdw khu lghdo srolf| kdv d glv0
wulexwlrq zlwk phdq ���� @ H���� zloo yrwh iru sduw| D li dqg rqo| li
e�� ? 5+�s� ���� ,+s� � s�,1 Wkh iudfwlrq ri yrwhv wkdw zloo jr wr sduw| D
dprqj yrwhuv zlwk wklv eholhi lv v�� @ 4@5 � e . 5i+�s � ���� ,+s

�
� s�,=

Vxpplqj dfurvv doo wkh gl�huhqw ydoxhv ri ���� / dqg zhljklqj hdfk v�� e|
wkh qxpehu ri yrwhuv zlwk wkh sduwlfxodu sulru ���� / jlyhv

v� @
4

5
� e. 5i+�s� ��� ,+s

�
� s�,> +916,

zkhuh v� ghqrwhv wkh iudfwlrq ri yrwhv iru sduw| D dprqj doo yrwhuv zkr
duh qrw phpehuv ri wkh VLJ/ dqg ��� lv wkh srsxodwlrq phdq ri ���� 1
Ilqdoo|/ ohw $ eh wkh iudfwlrq ri yrwhuv wkdw ehorqj wr wkh lqwhuhvw jurxs

dqg 4�$ eh wkh iudfwlrq wkdw gr qrw1 Zh fdq zhljkw +915, dqg +916, e|

7Qrwh wkdw lw grhv qrw pdwwhu krz wkh lqgl�huhqw yrwhuv fdvw wkhlu edoorwv/ ehfdxvh wkhuh

lv d qhjoljleoh iudfwlrq ri vxfk lqglylgxdov lq wkh yrwlqj srsxodwlrq1
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wkh uhvshfwlyh iudfwlrqv lq wkh yrwlqj srsxodwlrq/ dqg vxp wkh uhvxowlqj
htxdwlrqv/ wr ghulyh

v @
4

5
� e. 5i+�s� ��,+s� � s�,1 +917,

Khuh/ v ghqrwhv wkh djjuhjdwh vkduh ri yrwhv wkdw jrhv wr sduw| D dqg
�� @ $��7 . +4 � $,��� lv wkh phdq h{shfwhg lghdo soldeoh srolf| lq wkh
hqwluh hohfwrudwh1 Qrwh wkdw wklv phdq h{shfwdwlrq lv iruphg edvhg rq
wkh yrwhuv* xsgdwhg eholhiv diwhu wkh VLJ zdjhv lwv sxeolflw| fdpsdljq1

91415 Wkh Sduwlhv

Wkh srolwlfdo sduwlhv fkrrvh wkhlu uhvshfwlyh srvlwlrqv rq wkh soldeoh lvvxh
lq rughu wr pd{lpl}h wkhlu fkdqfhv ri zlqqlqj wkh hohfwlrq18 Xqolnh lq
Fkdswhuv 7 dqg 8/ zh dvvxph wkdw wkh srolwlfldqv duh ixoo| lqiruphg
derxw wklv lvvxh1 Lq sduwlfxodu/ wkh| xqghuvwdqg krz wkh ydulrxv ohyhov
ri wkh srolf| lqvwuxphqw s zrxog d�hfw wkh gl�huhqw frqvwlwxhqflhv1 Wkh
srolwlfdo sduwlhv pxvw dqqrxqfh wkhlu soldeoh srvlwlrqv ehiruh wkh| nqrz
zklfk ri wkh sodwirupv ri �{hg srvlwlrqv zloo suryh wr eh pruh srsxodu
wr yrwhuv1 Uhfdoo wkdw e/ wkh phdq ydoxh ri e�7 dqg ri e�� / phdvxuhv
wkh djjuhjdwh suhihuhqfh iru wkh �{hg srvlwlrqv ri sduw| E1 Wkh sduwlhv
uhjdug e dv wkh uhdol}dwlrq ri d udqgrp yduldeoh/ �e1 Wkhlu eholhiv derxw e
duh vxppdul}hg e| d glvwulexwlrq ixqfwlrq iru �e1
Wkh hohfwlrq zlqqhu lv wkh sduw| wkdw fdswxuhv d pdmrulw| ri wkh yrwhv1

Wkh suredelolw| wkdw v A 4@5 fdq eh fdofxodwhg iurp +917,/ dqg lv htxdo
wr wkh suredelolw| wkdw

e ? 5i+�s� ��,+s� � s�,= +918,

Sduw| D pd{lpl}hg wklv suredelolw| e| fkrrvlqj s� wr pd{lpl}h wkh
h{suhvvlrq rq wkh uljkw0kdqg vlgh ri +918,1 Sduw| E pd{lpl}hv lwv rzq
fkdqfhv e| fkrrvlqj s� wr plqlpl}h wkh vdph h{suhvvlrq1 Li wkh sduwlhv
dgrsw wkhlu srvlwlrqv ehiruh wkh VLJ zdjhv lwv sxeolflw| fdpsdljq/ wkh|
pxvw dqwlflsdwh krz wkhlu fkrlfhv zloo d�hfw wkh frqwhqw ri wkh jurxs*v
uhsruw/ zklfk lq wxuq zloo ghwhuplqhv ��1 Rwkhuzlvh/ wkh sduwlhv wdnh �� dv
jlyhq1 D Qdvk htxloleulxp rewdlqv zkhq hdfk sduw|*v soldeoh srvlwlrq lv
d ehvw uhvsrqvh wr wkh rswlpdo fkrlfh ri wkh rwkhu1

8Zh frxog dowhuqdwlyho| dvvxph wkdw wkh sduwlhv vhhn wr pd{lpl}h wkhlu h{shfwhg qxpehuv

ri yrwhv1 Wklv re mhfwlyh pljkw eh pruh dssursuldwh/ iru h{dpsoh/ li wkh sduwlhv duh prvw

lqwhuhvwhg lq dzduglqj sdwurqdjh/ dqg wkh delolw| ri hdfk wr gr vr ghshqgv rq wkh qxpehu ri

lwv vhdwv lq wkh ohjlvodwxuh1 Wkh fkrlfh ri re mhfwlyh lv qrw lpsruwdqw khuh/ dv erwk jlyh ulvh wr

wkh vdph htxloleulxp srvlwlrqv dqg glvwulexwlrq ri srolflhv1
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91416 Wkh Lqwhuhvw Jurxs

Wkh fhqwudo rujdql}dwlrq ri wkh lqwhuhvw jurxs kdv lqirupdwlrq derxw wkh

srolf| hqylurqphqw1 Wr kljkoljkw wkh vlplodulwlhv zlwk Fkdswhuv 7 dqg 8/

zh dgrsw wkh vdph qrwdwlrq wr ghvfuleh wkhlu lqirupdwlrq1 Lq sduwlfxodu/

wkh VLJ nqrzv wkh ydoxh ri d srolf|0uhohydqw yduldeoh/ �1 Wkh srolwlfldqv

dovr nqrz wkh ydoxh ri �/ exw wkh yrwhuv gr qrw1 Wkh| uhjdug � dv ehlqj

wkh uhdol}dwlrq ri d udqgrp yduldeoh/ zlwk doo ydoxhv ehwzhhq �4�? dqg

�4@ ehlqj srvvleoh dqg htxdoo| olnho|1

Wkh lqirupdwlrq lq wkh kdqgv ri wkh rujdql}dwlrq ehduv rq wkh zho0

iduh h�hfwv ri wkh soldeoh srolf| lqvwuxphqw1 Zh dvvxph wkdw wkh jurxs*v

lqirupdwlrq kdv sduwlfxodu uhohydqfh wr lwv phpehuv1 Wklv lv sodxvleoh/

ehfdxvh wkh VLJ lv prvw olnho| wr frqgxfw uhvhdufk wkdw surylghv lqiru0

pdwlrq derxw krz lwv phpehuv zrxog iduh xqghu wkh dowhuqdwlyh srolf|

rswlrqv1 Wkh rujdql}dwlrq*v uhvhdufk uhvxowv pd| ru pd| qrw eh uhohydqw

wr wkh sxeolf0dw0odujh1 Zh doorz iru d udqjh ri srvvlelolwlhv lq wklv uhjdug1

Pruh vshfl�fdoo|/ zh vxssrvh wkdw wkh rujdql}dwlrq*v uhvhdufk lghqwl�hv

wkh lghdo soldeoh srolf| iru VLJ phpehuv1 Zlwk wklv dvvxpswlrq/ lw lv

frqyhqlhqw wr ghvfuleh wkh lqirupdwlrq lq whupv ri zkdw lw vd|v derxw

wkh phpehuv* lghdo> wkdw lv/ zh wdnh �7 @ �1 Dv iru wkh rwkhuv/ d w|slfdo

yrwhu l kdv dq lghdo srolf| ��� 1 Zh ghqrwh wkh vdpsoh phdq ri ��� lq wkh

sxeolf0dw0odujh e| �� / dqg dvvxph wkdw �� @ ��.�1 Khuh/ �phdvxuhv wkh

h{whqw wr zklfk wkh uhvxowv ri wkh rujdql}dwlrq*v uhvhdufk duh lqirupdwlyh

derxw wkh lqwhuhvwv ri qrq0phpehuv1 Li � @ 4/ wkh lqwhuhvwv ri wkh w|slfdo

jurxs phpehu dqg wkh dyhudjh qrq0phpehu pryh lq wdqghp/ vr wkdw

wkhlu lghdo srolflhv gl�hu e| � lq doo vwdwhv ri wkh zruog=Dqrwkhu srvvlelolw|

lv wkdw � @ 3/ lq zklfk fdvh wkh rujdql}dwlrq*v uhvhdufk uhyhdov qrwklqj

derxw wkh lqwhuhvwv ri wkh jhqhudo sxeolf1 Wkhuh zloo dovr eh srolf| lvvxhv

iru zklfk � lv qhjdwlyh1 D qhjdwlyh ydoxh ri � lpsolhv d frq lfw ri lqwhuhvw

ehwzhhq VLJ phpehuv dqg wkh jhqhudo sxeolf> zkhq wkh vwdwh ri wkh zruog

lv vxfk wkdw d kljk ydoxh ri s zrxog ehqh�w jurxs phpehuv/ vxfk d srolf|

zrxog eh kdupixo wr wkh dyhudjh lqglylgxdo zkr lv qrw d phpehu ri wkh

jurxs1 Wr vlpsoli| wkh h{srvlwlrq/ zh olplw rxu dwwhqwlrq wr ydoxhv ri �

wkdw olh ehwzhhq �4 dqg 41

Wkh mre ri wkh rujdql}dwlrq lv wr frppxqlfdwh vrphwklqj ri lwv nqrzo0

hgjh wr wkh yrwhuv1 Wkh VLJ pljkw uhsruw/ iru h{dpsoh/ wkdw �� @ 6%

ru wkdw �� idoov lq d udqjh ehwzhhq 4 dqg 81� Wkh sxeolf pxvw dvvhvv

wkh fuhglelolw| ri wkh jurxs*v uhsruw1 Li wkh uhsruw lv fuhgleoh/ hdfk yrwhu

zloo frqvlghu zkdw lw phdqv iru khu rzq olnho| lqwhuhvwv/ dqg zloo xsgdwh

khu eholhiv derxw �7 ru ��� dffruglqjo|1 Li lw lv qrw fuhgleoh/ lw zloo eh

glvfrxqwhg dffruglqjo|1
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Lq dvvhvvlqj fuhglelolw|/ wkh yrwhuv zkr khdu wkh uhsruw pxvw wdnh lqwr

dffrxqw wkh rujdql}dwlrq*v remhfwlyhv lq vhqglqj lw1 Wkhuh duh dw ohdvw

wzr srvvlelolwlhv wr frqvlghu1 Iluvw/ wkh jurxs pljkw hqgrz lwv ohdghuv

zlwk d qduurz pdqgdwh wr irfxv rqo| rq wkh soldeoh srolf| lvvxh1 Wkdw lv/

wkh udqn dqg �oh pljkw lqvwuxfw lwv ohdghuv wr sxuvxh d srolf| rxwfrph

s wkdw ehvw vhuyhv wkh jurxs*v lqwhuhvw lq wklv vlqjoh srolf| glphqvlrq1

Dowhuqdwlyho|/ wkh jurxs pljkw judqw lwv ohdghuv d eurdg pdqgdwh wr sxu0

vxh wkh phpehuv* djjuhjdwh h{shfwhg zhoiduh1 Zkdwhyhu wkh pdqgdwh/

zh dvvxph wkh ohdghuv h{hfxwh lw idlwkixoo|1 Lq rwkhu zrugv/ zh ryhuorrn

dq| sureohpv wkdw wkh jurxs pd| hqfrxqwhu lq prwlydwlqj wkh ohdghuv wr

fduu| rxw lwv rughuv1

Li wkh pdqgdwh lv qduurz/ wkh jurxs ohdghuv zloo qrw eh frqfhuqhg

derxw rxwfrphv rwkhu wkdq s1 Udwkhu/ wkhlu remhfwlyh zloo eh wr lvvxh

sxeolf vwdwhphqwv vr dv wr pd{lpl}h H^�+�s��7,2`/ zkhuh wkh h{shfwdwlrq
khuh uhihuv wr wkhlu xqfhuwdlqw| derxw zklfk sduw| zloo suryh wr eh pruh

srsxodu dqg khqfh zklfk zloo zlq wkh hohfwlrq19 Li lqvwhdg wkh pdqgdwh

lv eurdg/ wkh ohdghuv zloo vhhn wr pd{lpl}h H
�
�+�s� �7,

2 . �y7
�
/ zkhuh

�y7 lv wkh dyhudjh xwlolw| dprqj phpehuv dvvrfldwhg zlwk wkh sdfndjh ri

�{hg srolflhv1: Qrwh wkdw y�
7
� y�

7
@ e/ wkh dyhudjh eldv dprqj yrwhuv lq

idyru ri wkh �{hg srvlwlrqv ri sduw| E1 Wkh VLJ ohdghuv gr qrw nqrz e dw

wkh wlph wkh| vhqg wkhlu phvvdjh1 Udwkhu/ olnh wkh srolwlfldqv/ wkh| ylhz

wkh uhodwlyh srsxodulw| e dv wkh uhdol}dwlrq ri d udqgrp yduldeoh/ �e1
Zh zloo �qg wkdw wkh qdwxuh ri wkh pdqgdwh grhv qrw d�hfw wkh sro0

lf| rxwfrph zkhq wkh rujdql}dwlrq lvvxhv lwv phvvdjhv ehiruh wkh sduwlhv

dqqrxqfh wkhlu srvlwlrqv1 Exw zkhq wkh phvvdjhv duh vhqw diwhu wkh sr0

vlwlrqv duh nqrzq/ wkh glvwlqfwlrq grhv pdwwhu1 Wkhq/ li wkh pdqgdwh lv

qduurz/ wkh VLJ ohdghuvkls nqrzv vwudljkw0dzd| zklfk sduw| lw zlvkhv wr

fdvw lq d idyrudeoh oljkw1 Li wkh pdqgdwh lv eurdg/ wkh ohdghuv* ghflvlrq

sureohp lv pruh vxewoh1 Wkh| pxvw frqvlghu zkdw wkh suhihuhqfhv ri wkh

phpehuvkls rq wkh �{hg srolf| lvvxhv duh olnho| wr eh lq vlwxdwlrqv zkhuh

wkhlu uhsruw zloo pdnh wkh gl�huhqfh lq wkh hohfwlrq1 Zh frqfhqwudwh rq

wkh vlpsohu fdvh ri d qduurz pdqgdwh lq wkh pdlq wh{w/ ohdylqj wkh eurdg

pdqgdwh iru dq dsshqgl{1 Zkhq zh frpsduh wkh wzr rxwfrphv lq wkh

Dsshqgl{/ zh �qg wkdw wkh VLJ phpehuv w|slfdoo| iduh ehwwhu zkhq wkh

ohdghuv* pdqgdwh lv qduurz wkdq zkhq lw lv eurdg1 Wklv pd| mxvwli| rxu

9Wkh udqgrp yduldeoh �R wdnhv wkh ydoxh R� zlwk suredelolw| l� dqg wkh ydoxh R� zlwk

suredelolw| �3 l�/ zkhuh l� lv wkh suredelolw| wkdw sduw| � zloo zlq wkh hohfwlrq1
:Wkh VLJ ohdghuv vhh ��7 dv d udqgrp yduldeoh iru wzr uhdvrqv1 Iluvw/ wkh| gr qrw nqrz

iru vxuh zklfk sduw| zloo zlq wkh hohfwlrq1 Vhfrqg/ wkh| gr qrw nqrz zkdw wkh phpehuv*

hydoxdwlrq ri wkh �{hg srvlwlrqv zloo wxuq rxw wr eh1
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irfxv rq wkh qduurz pdqgdwh/ lqdvpxfk dv wkh phpehuv zloo zlvk wr
lvvxh wkhvh lqvwuxfwlrqv li wkh| duh lq d srvlwlrq wr gr vr1

915 Hduo| Frppxqlfdwlrq

Lq wklv vhfwlrq/ zh doorz wkh VLJ ohdghuv wr wu| wr hgxfdwh wkh yrwhuv
hduo| lq wkh hohfwlrq f|foh1 Wkh h�ruw pd| wdnh sodfh yld dq dgyhuwlvlqj
fdpsdljq ru e| d pdvv pdlolqj/ ru e| vrph frpelqdwlrq ri wkhvh dqg
rwkhu phdqv1 Iru vlpsolflw|/ zh dvvxph wkdw doo yrwhuv khdu wkh jurxs*v
phvvdjh1 Lpsruwdqwo|/ wkh frppxqlfdwlrq frqvlghuhg khuh rffxuv ehiruh
wkh sduwlhv wdnh wkhlu srvlwlrqv rq wkh soldeoh lvvxh1 Wkxv/ wkh sduwlhv duh
deoh wr uhdfw wr dq| fkdqjhv lq wkh srolwlfdo folpdwh wkdw uhvxow iurp wkh
jurxs*v sxeolflw| fdpsdljq1
Wkh VLJ lvvxhv d vwdwhphqw derxw �1 Wr xqghuvwdqg zkdw vwdwhphqwv

zrxog eh fuhgleoh dqg zklfk zloo eh vhqw/ zh qhhg wr dqdo|}h krz wkh
hohfwlrq jdph zrxog sod| rxw diwhu ydulrxv srvvleoh uhsruwv1 Zh wkhuhiruh
vwduw rxu dqdo|vlv zlwk wkh �qdo vwdjhv ri wkh jdph/ dqg zrun rxu zd|
edfnzdugv1
Wkh odvw vwdjh ri wkh jdph lv zkhq wkh yrwlqj rffxuv1 Zh nqrz wkdw

li VLJ phpehuv kdyh dq h{shfwdwlrq ri wkhlu lghdo srolf| dw wklv vwdjh ri
��7 dqg wkh srvlwlrqv duh s� dqg s� / wkhlu yrwhv zloo glylgh dffruglqj wr
+915,1 Vlploduo|/ li wkh dyhudjh h{shfwhg lghdo srolf| dprqj wkh sxeolf0
dw0odujh lv ��� / +916, jlyhv wkh vsolw ri wkhvh yrwhv1 Wkxv/ +917, jlyhv wkh
iudfwlrq ri yrwhv wkdw sduw| D zloo zlq/ zkhq wkh srvlwlrqv duh s� dqg
s� / dqg �� @ $��7.+4�$,��� lv wkh dyhudjh h{shfwhg lghdo soldeoh srolf|
lq wkh srsxodwlrq dv d zkroh1
Dw wkh suhfhglqj vwdjh/ wkh sduwlhv vhw wkhlu soldeoh srvlwlrqv wr pd{l0

pl}h wkhlu fkdqfhv ri zlqqlqj wkh hohfwlrq1 Dw wklv vwdjh/ wkh| wdnh yrwhuv*
eholhiv derxw �7 dqg ��� dv jlyhq1; Sduw| D vhhnv wr pd{lpl}h wkh sured0
elolw| wkdw v A 4@5/ zklfk phdqv lw vhhnv wr pd{lpl}h wkh uljkw0kdqg vlgh
ri +918,1 Wkh �uvw0rughu frqglwlrq iru wklv pd{lpl}dwlrq |lhogv s� @ ��1
Vlploduo|/ sduw| E vhhnv wr plqlpl}h wkh uljkw0kdqg vlgh ri +918,/ zklfk
|lhogv s� @ ��1 Hylghqwo|/ wkh sduwlhv* soldeoh srvlwlrqv frqyhujh dw wkh

; Lq iruplqj wkhlu ehvw uhvsrqvhv/ wkh sduwlhv frqvlghu Z7 dqg Z�� wr eh �{hg1 E| dv0

vxpswlrq/ wklv lv wuxh ri yrwhuv* eholhiv rxw ri htxloleulxp1 Lq wkh htxloleulxp/ wkh yrwhuv pd|

eh deoh wr xsgdwh wkhlu eholhiv derxw Z7 dqg Z�� edvhg rq wkh srvlwlrqv wkh| revhuyh wkh

sduwlhv kdylqj wdnhq1 Krzhyhu/ lq wkh htxloleulxp zh ghvfuleh/ wkh srvlwlrqv uhyhdo rqo| wkdw

wkh dyhudjh lghdo srolf| lv 7Z/ zklfk lv zkdw wkh yrwhuv dq|zd| eholhyhg ehiruh revhuylqj wkh

srvlwlrqv1 Wkxv/ wkh sduwlhv duh mxvwl�hg lq wdnlqj 7Z dv �{hg1
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phdq h{shfwhg lghdo srolf| lq wkh srsxodwlrq ri yrwhuv1 Wklv/ wkhq/ lv wkh

soldeoh srolf| rxwfrph qr pdwwhu zklfk sduw| zlqv wkh hohfwlrq1

Qrz zh frph wr wkh ehkdylru ri wkh VLJ1 Wkh ohdghuv dqwlflsdwh wkh

vxevhtxhqw frpshwlwlrq ehwzhhq wkh sduwlhv1 Wkh| iruhvhh dq rxwfrph

lq wkh srvlwlrq0wdnlqj vwdjh lq zklfk wkh sduwlhv zloo dgrsw d frpprq

sodwirup htxdo wr ��1 Wkhlu jrdo lv wr xvh wkhlu hgxfdwlrqdo fdpsdljq
wr lqgxfh d idyrudeoh ydoxh ri ��1 Vlqfh wkh yrwhuv zloo eh dzduh ri wklv
dlp/ wkh| zloo dffhsw wkh jurxs*v uhsruw derxw � rqo| li wkh ohdghuv kdyh
dq lqfhqwlyh wr whoo wkh wuxwk1 Dv lq Fkdswhuv 7 dqg 8/ wkh ohdghuv duh
frqvwudlqhg e| wkh uhtxluhphqw wkdw wkhlu phvvdjhv eh fuhgleoh1
Ehiruh zh dgguhvv wkh lvvxh ri fuhglelolw|/ zh qrwh wkdw wkh rxwfrph

zloo eh wkh vdph qr pdwwhu zkdw lv wkh ohdghuv* pdqgdwh1 Li wkh pdqgdwh
lv qduurz/ wkh remhfwlyh ri wkh ohdghuv lv wr lqgxfh eholhiv derxw � vxfk
wkdw �� lv dv forvh wr �7 dv srvvleoh1 Wklv zloo jlyh wkh ehvw srvvleoh soldeoh
rxwfrph iru wkh jurxs/ dqg wkdw lv doo wkh ohdghuv zlwk d qduurz pdqgdwh
fduh derxw1 Li wkh pdqgdwh lv eurdg/ wkh ohdghuv* remhfwlyh lv wr pd{lpl}h
wrwdo h{shfwhg zhoiduh1 Exw vlqfh wkh ohdghuv dqwlflsdwh frqyhujhqfh lq
wkh soldeoh srvlwlrqv ri wkh wzr sduwlhv/ wkh| h{shfw sduw| D wr zlq wkh
hohfwlrq li dqg rqo| li lwv �{hg srolflhv suryh wr eh wkh pruh srsxodu1
Wkh jurxsv* hgxfdwlrqdo fdpsdljq zloo qrw d�hfw wkh srsxodulw| ri wkh
�{hg srvlwlrqv/ vr lw zloo qrw d�hfw wkh suredelolw| wkdw rqh vhw ri �{hg
srvlwlrqv zloo eh lpsohphqwhg lqvwhdg ri wkh rwkhu1 Wkh ohdghuv zlwk d
eurdg pdqgdwh fdq gr qr pruh iru wkh phpehuv wkdq wr ehkdyh dv li
wkhlu pdqgdwh zdv qduurz1
Zh dvn �uvw zkhwkhu wkh VLJ ohdghuv fdq uhsruw ixoo| dqg idlwkixoo| rq

wkh lqirupdwlrq wkh| kdyh> l1h1/ zkhwkhu wkh| fdq uhyhdo wkh suhflvh ydoxh
ri �1 Fohduo|/ dq| vxfk uhsruw zrxog qrw eh fuhgleoh/ iru uhdvrqv wkdw
vkrxog eh idploldu e| qrz1 Li wkh yrwhuv zhuh wr dqwlflsdwh d frpsohwh
uhsruw derxw �/ wkh| zrxog xsgdwh wkhlu eholhiv dffruglqjo|1 Xsrq khdulqj
d uhsruw wkdw �� lv suhflvho| htxdo wr a�/� iru vrph ydoxh a�/ d VLJ phpehu
zrxog lqihu wkdw �7 @ a� zkloh rwkhuv zrxog lqihu wkdw �� @ �a�.�1 Wkhq
wkh uhvxow ri wkh srolwlfdo surfhvv zrxog eh s @ �� @ $a�.+4�$,+�a�.�,1 Li
$�.+4�$,+��.�, ? �/ wkh ohdghuv zrxog kdyh dq lqfhqwlyh wr ryhuvwdwh
wkh wuxh ydoxh ri � lq rughu wr lqgxfh d odujhu s wkdq wkh rqh wkdw zrxog
uhvxow iurp dffxudwh uhsruwlqj1 Vlploduo|/ li $� . +4 � $,+�� . �, A �/
wkh ohdghuv zrxog kdyh dq lqfhqwlyh wr xqghuvwdwh �1 Rqo| li $� . +4 �
$,+�� . �, @ � frxog wkh ohdghuv eh h{shfwhg wr uhsruw wuxwkixoo|> exw
vxfk wuxwkixo uhsruwlqj frxog rqo| kdsshq iru rqh sduwlfxodu ydoxh ri �/
dqg qrw iru doo ydoxhv ehwzhhq �4�? dqg �4@ 1
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Lq idfw/ wkh vwudwhjlf vhwwlqj lv pxfk olnh wkh rqh lq Fkdswhu 71 Khuh/ dv
wkhuh/ wkh VLJ kdv d ghvluh wr hgxfdwh/ exw dovr dq lqfhqwlyh wr h{djjhudwh1
Lq dq htxloleulxp/ wkh yrwhuv pxvw lqwhusuhw wkh phvvdjhv wkh| khdu lq d
zd| wkdw lv frqvlvwhqw zlwk wkh rujdql}dwlrq*v lqfhqwlyhv lq vhqglqj wkhp1
Wr fkdudfwhul}h dq htxloleulxp/ zh pxvw gudz rqfh djdlq rq wkh lqvljkwv
ri Fudzirug dqg Vreho +4<;5,1 Wkhlu uhvxowv lpso| wkdw wkh rxwfrph ri
wkh frppxqlfdwlrq jdph pxvw wdnh wkh irup ri d sduwlwlrq htxloleulxp1
Ohw xv wu| wr frqvwuxfw dq htxloleulxp lq zklfk wkh VLJ lvvxhv rqh

ri wzr glvwlqfw phvvdjhv1 Rqh srvvleoh phvvdjh zrxog lqglfdwh wkdw wkh
frpprq lqwhuhvwv ri wkh phpehuv duh ehvw vhuyhg e| d �orz� ydoxh ri wkh
srolf| yduldeoh s/ zkloh wkh rwkhu zrxog lqglfdwh wkh juhdwhu ghvludelolw|
iru phpehuv ri d �kljk� ydoxh ri s1 Wkh yrwhuv zrxog lqwhusuhw wkh iruphu
phvvdjh wr phdq wkdw � idoov ehwzhhq �4�? dqg �� iru vrph ydoxh ri ��> dqg
wkh odwwhu wr phdq wkdw � idoov ehwzhhq �� dqg �4@ 1 Iru wkhvh dowhuqdwlyh
phvvdjhv wr eh fuhgleoh/ zh qhhg wkh ohdghu wr kdyh dq lqfhqwlyh wr uhsruw
�orz� zkhqhyhu � ? ��/ dqg wr uhsruw �kljk� zkhqhyhu � A ��1
Yrwhuv xvh Ed|hv* uxoh wr xsgdwh wkhlu eholhiv1 Li wkh| wdnh d uhsruw

ri �orz� dw idfh ydoxh/ wkh| uxoh rxw ydoxhv ri � juhdwhu wkdq ��1 Wklv
ohdyhv wkhp eholhylqj wkdw � pxvw olh ehwzhhq �4�? dqg ��> zlwk doo ydoxhv
lq wklv udqjh vhhplqj htxdoo| olnho|1 Wkxv/ d uhsruw ri �orz� lqgxfhv dq
h{shfwhg lghdo srolf| iru VLJ phpehuv ri ��7 @ +�4�?.��,@51 Wkh sxeolf0
dw0odujh lv ohg e| wklv uhsruw wr eholhyh wkdw ��� @ � . +�4�? . ��,�@51
Lq wkh hyhqw/ srolwlfdo frpshwlwlrq zrxog gulyh wkh srolwlfdo sduwlhv wr
dqqrxqfh lghqwlfdo soldeoh sodwirupv ri s� @ s� @ s,J�/ zkhuh

s,J� @ ^$ . �+4� $,`

�
�4�? . ��

5

�
. +4� $,�=

Lq frqwudvw/ d uhsruw ri �kljk� zrxog ohdg yrwhuv wr h{foxgh ydoxhv ri �
ohvv wkdq ��1 Wkh| zrxog frqfoxgh wkdw � olhv ehwzhhq �� dqg �4@ > zlwk

dq h{shfwhg ydoxh ri +�� . �4@ ,@51 Wkhq wkh sduwlhv* sodwirupv zrxog

frqyhujh wr

s��}� @ ^$ . �+4� $,`

�
�� . �4@ 

5

�
. +4� $,� 1

Iru wkh rujdql}dwlrq*v lqfhqwlyhv wr eh frqvlvwhqw zlwk wkh yrwhuv* lq0

whusuhwdwlrqv/ wkh ohdghuv pxvw eh lqgl�huhqw ehwzhhq vhqglqj d uhsruw

ri �orz� dqg d uhsruw ri �kljk� zkhq � @ ��1 Vxfk lqgl�huhqfh uhtxluhv

� +s,J� � ��,
2 @ � +s��}� � ��,

2
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Dovr/ wkh ohdghu pxvw suhihu wr uhsruw �kljk� zkhq � lv juhdwhu wkdq
�� dqg wr uhsruw �orz� zkhq � lv ohvv wkdq �� +dqg qrw wkh rwkhu zd|
durxqg,1 Wklv uhtxluhv s��}� A s,J� / zklfk lq wxuq uhtxluhv $.+4�$,� A
31
Li $ . +4� $,� A 3 dqg wkh vroxwlrq iru �� lq +919, idoov ehwzhhq �4�?

dqg �4@ / wkhq zh kdyh lghqwl�hg d ohjlwlpdwh/ 50sduwlwlrq htxloleulxp1
Lq wklv htxloleulxp/ yrwhuv duh hgxfdwhg e| d uhsruw wkdw lqirupv wkhp
zkhwkhu wkh ydoxh ri � lv orz ru lw lv kljk1 Iru �� wr idoo ehwzhhq �4�? dqg
�4@ / � fdqqrw eh wrr odujh lq devroxwh ydoxh1 Wkdw lv/ wkh lqwhuhvwv ri wkh
VLJ phpehuv dqg wkh sxeolf0dw0odujh fdqqrw gl�hu e| wrr pxfk1 Zlwk
d juhdw glyhujhqfh ri lqwhuhvwv/ wkh htxloleulxp srolf| wkdw zrxog uhvxow
iurp srolwlfdo frpshwlwlrq zlwk +sduwldoo|, lqiruphg yrwhuv lv idu iurp
wkh jurxs*v lghdo srolf|1 Xqghu wkhvh flufxpvwdqfhv/ wkh rujdql}dwlrq
kdv wrr juhdw dq lqfhqwlyh wr plvuhsuhvhqw wkh srolf| hqylurqphqw> qrqh
ri lwv uhsruwv duh fuhgleoh1
Wkh fdvh wkdw lv prvw vlplodu wr zkdw zh glvfxvvhg ehiruh dulvhv zkhq

� @ 4> l1h1/ zkhq wkh suhihuhqfh eldv ri wkh VLJ phpehuv uhodwlyh wr
wkh dyhudjh qrq0phpehu lv d frqvwdqw1 Iru � @ 4/ +919, lpsolhv wkdw
�� @ +�4�?.�4@ ,@5.5+4�$,�1 Lq wklv fdvh/ d wzr0sduwlwlrq htxloleulxp
h{lvwv li dqg rqo| li 7+4�$, m�m ? �4@ � �4�?1 Qrz lw lv hdv| wr vhh wkdw
wkh jurxs*v eldv fdqqrw eh wrr juhdw li wkhuh lv wr h{lvw dq htxloleulxp
zlwk lqirupdwlyh uhsruwv1
Li wkh vroxwlrq iru �� lq +919, grhv qrw idoo ehwzhhq �4�? dqg �4@ / ru

li $ . �+4 � $, ? 3/ wkhq hyhq d elqdu| uhsruw iurp wkh VLJ zrxog
qrw eh fuhgleoh1 Lq vxfk flufxpvwdqfhv/ wkh rqo| srvvleoh rxwfrph dw
wkh frppxqlfdwlrq vwdjh lv wkh xeltxlwrxv edeeolqj htxloleulxp1 Wkh
rujdql}dwlrq lvvxhv d uhsruw wkdw frqwdlqv qr qhz lqirupdwlrq derxw wkh
srolf| hqylurqphqw/ dqg wkh yrwhuv krog rqwr wkhlu sulru eholhiv1 Wkhvh
eholhiv duh wkdw ��7 @ +�4�? . �4@ ,@5 dqg ��� @ +�4�? . �4@ ,�@5 . �1
Vlqfh wkh srolwlfdo frpshwlwlrq ohdgv wkh sduwlhv wr dgrsw srvlwlrqv dw
wkh dyhudjh h{shfwhg lghdo srolf|/ wkh rxwfrph lq wkhvh fdvhv pxvw eh

s @ ^$ . �+4� $,`
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Zh kdyh vr idu frqvlghuhg rqo| d 50sduwlwlrq htxloleulxp dqg d ede0
eolqj htxloleulxp dv srvvleoh rxwfrphv lq wkh frppxqlfdwlrq vxejdph1
Iru vrph ydoxhv ri �> � dqg $/ wkhuh duh ixuwkhu srvvlelolwlhv1 Vrphwlphv
wkh rujdql}dwlrq fdq xvh d ulfkhu yrfdexodu| wkdq mxvw �orz� dqg �kljk�
wr ghvfuleh wkh srolf| hqylurqphqw1 Iru h{dpsoh/ lw pljkw eh deoh wr
fuhgleo| lvvxh rqh ri wkuhh gl�huhqw uhsruwv1 Lq idfw/ zh fdq dsso| wkh
uhvxowv ri Fudzirug dqg Vreho +4<;5, wr fkdudfwhul}h wkh vhw ri srvvleoh
htxloleuld dw wkh frppxqlfdwlrq vwdjh1 Zkhq sdudphwhu ydoxhv duh vxfk
wkdw wkhuh lv qr ydoxh ri � ehwzhhq �4�? dqg �4@ dw zklfk wkh lghdo
srolflhv ri wkh VLJ phpehuv dqg wkh dyhudjh qrq0phpehu duh h{dfwo|
wkh vdph/ wkh qxpehu ri glvwlqfw phvvdjhv xvhg lq d sduwlwlrq htxlole0
ulxp pxvw eh �qlwh1 Wkh pd{lpxp qxpehu ri phvvdjhv zloo eh odujhu/
wkh pruh vlplodu duh wkh lqwhuhvwv ri wkh VLJ dqg wkh jhqhudo sxeolf>
h1j1/ wkh vpdoohu lv m�m zkhq � @ 41 Li wkhuh grhv h{lvw vrph ydoxh ri �
ehwzhhq �4�? dqg �4@ dw zklfk wkh lghdo srolflhv ri wkh uhsuhvhqwdwlyh
VLJ phpehu dqg wkh dyhudjh phpehu ri wkh jhqhudo sxeolf kdsshq wr
eh wkh vdph/ wkhq wkh qxpehu ri fuhgleoh phvvdjhv lq wkh VLJ ohdghu*v
yrfdexodu| fdq eh lq�qlwh1<

916 Odwh Frppxqlfdwlrq

Lq wkh odvw vhfwlrq/ zh vwxglhg wkh h�ruwv wkdw d VLJ pljkw pdnh wr
hgxfdwh yrwhuv hduo| lq wkh hohfwlrq f|foh> wkdw lv/ ehiruh wkh sduwlhv kdyh
frpplwwhg wr wkhlu srvlwlrqv rq wkh soldeoh srolf| lvvxh1 Li wkh sduwlhv
uhdol}h wkdw yrwhuv duh jdlqlqj d ehwwhu xqghuvwdqglqj ri wkh lvvxhv/ wkh|
zloo wdloru wkhlu srvlwlrqv pruh wr wkh yrwhuv* olnlqj1 Lq wklv zd|/ d VLJ
pljkw xvh lwv nqrzohgjh ri wkh lvvxhv wr ehqh�w lwv phpehuv1
Lq wklv vhfwlrq/ zh h{dplqh lqirupdwlrqdo fdpsdljqv wkdw wdnh sodfh

forvhu wr hohfwlrq wlph1 Lq sduwlfxodu/ zh doorz wkh VLJ wr pdnh sxeolf
vwdwhphqwv derxw wkh srolf| hqylurqphqw diwhu wkh sduwlhv kdyh wdnhq
wkhlu srvlwlrqv1 D VLJ idfhv yhu| gl�huhqw lqfhqwlyhv diwhu wkh srvlwlrqv
kdyh ehhq dqqrxqfhg wkdq lw grhv ehiruhkdqg1 Dw wkh odwhu vwdjh/ wkh
rujdql}dwlrq fdq qr orqjhu krsh wr lq xhqfh wkh srolf| fkrlfh yld frp0
shwlwlrq ehwzhhq wkh sduwlhv1 Lqvwhdg/ lw pxvw dwwhpsw wr vwhhu yrwhuv wr

<Dv d whfkqlfdo srlqw/ hyhq li wkh qxpehu ri phvvdjhv lv lq�qlwh/ wkh frppxqlfdwlrq iurp

wkh VLJ fdqqrw eh ixoo| uhyhdolqj1 Lq idfw/ wkh rujdql}dwlrq zloo xvh pdq| phvvdjhv wr glv0

wlqjxlvk vwdwhv wkdw duh forvh wr wkh rqh zkhuh wkh lqwhuhvwv duh wkh vdph/ exw uhodwlyho| ihz

phvvdjhv wr glvwlqjxlvk vwdwhv zkhuh wkh lqwhuhvwv glyhujh1 Wkh frqglwlrq iru wkh h{lvwhqfh ri

d w iru zklfk wkh lghdo srolflhv ri wkh VLJ phpehuv dqg wkh dyhudjh phpehu ri wkh jhqhudo

sxeolf duh wkh vdph lv w4�? $ B*E�3 4� $ w4@ 1
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wkh sduw| zkrvh srvlwlrqv zrxog ehwwhu vhuyh lwv phpehuv1 Wklv grhv qrw

phdq/ krzhyhu/ wkdw wkh srvvlelolw| ri odwh frppxqlfdwlrq kdv qr h�hfw
rq lwv srvlwlrqv1 Zkhq d sduw| h{shfwv wkh VLJ wr lvvxh d vwdwhphqw odwh
lq wkh hohfwlrq f|foh/ lw pd| rsw wr wdnh d srvlwlrq idyrudeoh wr wkh jurxs
lq wkh krsh wkdw wkh rujdql}dwlrq*v phvvdjh zloo fdvw wkh sduw|*v srvlwlrq
lq d idyrudeoh oljkw1 Lq rwkhu zrugv/ srolwlfdo sduwlhv pd| fdwhu wr lqwhuhvw
jurxsv lq dqwlflsdwlrq ri wkhlu odwh dqqrxqfhphqwv1
Zkhq frppxqlfdwlrq iurp d VLJ frphv odwh lq wkh jdph/ wkh frq0

whqw ri lwv phvvdjh pd| ydu| zlwk wkh ohdghuv* pdqgdwh1 Iru h{dpsoh/ li
wkh ohdghuv kdyh d qduurz pdqgdwh wr lqgxfh wkh ehvw srvvleoh soldeoh
srolf| iru wkh jurxs/ wkh| zloo lvvxh vwdwhphqwv wkdw srlqw wkh yrwhuv wr
wkh sduw| zkrvh soldeoh srvlwlrq lv forvhu wr wkh jurxs*v lghdo1 Li lqvwhdg
wkh pdqgdwh lv eurdg/ wkh ohdghuv pxvw wdnh lqwr dffrxqw wkhlu lpshu0
ihfw lqirupdwlrq derxw wkh phpehuv* suhihuhqfhv1 Wkh ohdghuv vkrxog eh
zdu| ri lvvxlqj vwdwhphqwv wkdw pljkw ehqh�w d sduw| zkrvh srvlwlrqv
rq wkh �{hg lvvxhv zloo suryh wr eh xqsrsxodu dprqj wkh phpehuvkls1
Wr plqlpl}h wklv ulvn/ wkh| vkrxog dvn wkhpvhoyhv zkdw wkh suhihuhqfh
eldv ri wkh phpehuv lv olnho| wr eh lq vlwxdwlrqv zkhuh wkh frqwhqw ri
wkhlu phvvdjh pdnhv wkh gl�huhqfh lq wkh hohfwlrq1 Lq rwkhu zrugv/ wkh
ohdghuv vkrxog frqglwlrq wkhlu vwdwhphqwv rq wkh hyhqw wkdw wkhlu uhsruw
zloo eh ghflvlyh1 Vxfk frqglwlrqlqj uhtxluhv d vxewoh dqg pruh gl!fxow
fdofxodwlrq/ vr zh fkrrvh wr ohdyh wkh whfkqlfdo glvfxvvlrq ri wklv fdvh iru
dq dsshqgl{1 Lq wkh pdlq wh{w/ zh irfxv rq vlwxdwlrqv zkhuh wkh ohdghuv*
pdqgdwh lv qduurz1

91614 Uhsruwv dqg Yrwlqj

Dv ehiruh/ zh ehjlq rxu dqdo|vlv iurp wkh �qdo vwdjh ri wkh jdph/ dqg
zrun rxu zd| edfnzdug1 Wkh �qdo vwdjh lv zkhq yrwlqj wdnhv sodfh1 E|
wkh wlph wkdw d yrwhu hqwhuv wkh yrwlqj errwk/ vkh nqrzv wkh soldeoh srvl0
wlrqv ri wkh sduwlhv dqg kdv vrph +srvvleo|, xsgdwhg h{shfwdwlrqv derxw
khu rzq lghdo srolf|1 Wkh yrwhuv* ylhzv derxw wkh srolf| hqylurqphqw duh
vxppdul}hg e| wkh yduldeoh ��= Jlyhq ��/ zh fdq xvh htxdwlrq +917, dqg
wkh glvwulexwlrq ri e wr fdofxodwh wkh suredelolw| wkdw hdfk sduw| zloo zlq
wkh hohfwlrq1
Dw wkh suhfhglqj vwdjh/ wkh rujdql}dwlrq lvvxhv lwv uhsruw wr wkh sxeolf1

Wkh uhsruw lv d vwdwhphqw derxw wkh srolf| yduldeoh/ �1 Wkh ohdghuv nqrz
wkh sduwlhv* soldeoh srvlwlrqv/ exw qrw wkhlu uhodwlyh srsxodulw|1 Wkhlu
jrdo lv wr plqlpl}h wkh h{shfwhg glvwdqfh ri wkh soldeoh srolf| iurp wkh
jurxs*v lghdo1 Lw iroorzv wkdw li s� lv forvhu wr �7 wkdq lv s� / wkh ohdghuv
dwwhpsw wr pd{lpl}h wkh suredelolw| wkdw sduw| D zloo zlq wkh hohfwlrq1
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Rwkhuzlvh/ wkh| dwwhpsw wr pd{lpl}h wkh suredelolw| wkdw sduw| E zloo
zlq wkh hohfwlrq1
Wr eh pruh vshfl�f/ ohw xv orrn fduhixoo| dw d fdvh zkhuh �7 A �s dqg

s� A s� 1 Vlqfh wkh jurxs*v lghdo srolf| lv deryh wkh plg0srlqw ehwzhhq
wkh wzr srvlwlrqv/ wkh VLJ suhihuv wkh +kljkhu, soldeoh srvlwlrq ri sduw| D1
Wklv lpsolhv wkdw wkh rujdql}dwlrq zloo vhhn wr xvh lwv phvvdjh wr ixuwkhu
wkh hohfwrudo iruwxqhv ri sduw| D1 Wkh suredelolw| ri d ylfwru| iru sduw|
D lv pd{lpl}hg zkhq wkh uljkw0kdqg vlgh ri +918, lv pd{lpl}hg/ ru zkhq
wkh ydoxh ri �� lv pd{lpl}hg1 Lq rwkhu zrugv/ wkh rujdql}dwlrq zlvkhv wr
pdnh wkh dyhudjh yrwhu eholhyh wkdw d yhu| kljk ohyho ri wkh soldeoh srolf|
zloo ehvw vhuyh khu lqwhuhvwv1 Zkhq wkh dyhudjh yrwhu eholhyhv wklv/ vkh lv
prvw lqfolqhg wr yrwh iru sduw| D/ iru dq| jlyhq ihholqjv vkh pd| kdyh
derxw wkh �{hg srolf| srvlwlrqv1 Wkh idfw wkdw wkh rujdql}dwlrq zlvkhv
wr pd{lpl}h �� phdqv wkdw lw kdv d srzhuixo lqfhqwlyh wr h{djjhudwh1
Exw wkh whpswdwlrq wr h{djjhudwh klqghuv wkh h�ruw wr hgxfdwh1 Rqfh

wkh srvlwlrqv kdyh ehhq dqqrxqfhg/ wkh rujdql}dwlrq fdqqrw eh wuxvwhg wr
surylgh dffxudwh lqirupdwlrq derxw wkh vl}h ri �1 Li yrwhuv zhuh wr h{shfw
wkh rujdql}dwlrq wr xvh dv ihz dv wkuhh glvwlqfw phvvdjhv lq lwv uhsruw/
wkh ohdghuv zrxog qhyhu lvvxh wkh �plggoh� ri wkh wkuhh srvvleoh uhsruwv1
Wklv uhsruw zrxog eh grplqdwhg e| rqh ri wkh rwkhuv wkdw jhqhudwhv d
pruh h{wuhph h{shfwdwlrq derxw ��1
Vlqfh wkh VLJ fdqqrw fuhgleo| xvh d yrfdexodu| zlwk wkuhh ru pruh

phvvdjhv/ zh irfxv rq wkh srvvlelolw| wkdw wkhuh lv d wzr0sduwlwlrq htxl0
oleulxp lq wkh frppxqlfdwlrq vxejdph1 Li vxfk dq htxloleulxp h{lvwv/ wkh
rujdql}dwlrq uhsruwv �orz� zkhq � � ��+s�> s�, dqg uhsruwv �kljk� zkhq
� � ��+s

�> s�,1 Wkh fxw0r� srlqw �� fdq eh d ixqfwlrq ri s� dqg s� khuh/
ehfdxvh wkh ohdghuv nqrz wkh sduwlhv* srvlwlrqv zkhq wkh| ghflgh zkdw
phvvdjh wr vhqg1 Li wkh VLJ uhsruwv �orz/� lw ohdgv yrwhuv wr eholhyh wkdw
H�� @ +�4�?.��,@51 Wkhq ��7 @ +�4�?.��,@5 dqg ��� @ +�4�?.��,�@5.�1
Li wkh VLJ uhsruwv �kljk/� H�� @ +�4@ .��,@51 Wkhq ��7 @ +��.�4@ ,@5
dqg ��� @ +�� . �4@ ,�@5 . �1
Dv dozd|v/ wkh lqfhqwlyhv idflqj wkh VLJ pxvw frlqflgh zlwk wkh yrwhuv*

lqwhusuhwdwlrq ri lwv phvvdjhv1 Wkh rujdql}dwlrq pxvw qrw suhihu wr uhsruw
�orz� iru dq| ydoxh ri � A ��+s�> s�,/ qru wr uhsruw �kljk� iru dq|
� ? ��+s

�> s�,1 Iru wklv wr eh vr/ lw lv qhfhvvdu| wkdw wkh ohdghuv eh
lqgl�huhqw ehwzhhq lvvxlqj wkh dowhuqdwlyh uhsruwv zkhq � @ ��+s�> s�,1
Exw wkh dowhuqdwlyh uhsruwv lqgxfh gl�huhqw suredelolwlhv ri hohfwlrq iru
wkh wzr sduwlhv1 Wkh VLJ zloo qrw eh lqgl�huhqw dprqj wzr vlwxdwlrqv
zlwk gl�huhqw hohfwlrq rggv xqohvv lwv phpehuv zrxog eh htxdoo| kdss|
zlwk wkh wzr soldeoh srolf| rxwfrphv wkdw pljkw uhvxow1 Wklv lq wxuq
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uhtxluhv wkdw �7 eh htxlglvwdqw iurp wkh sduwlhv* sursrvdov> l1h1/ wkdw
� @ �s1 Zh frqfoxgh wkdw/ li d wzr0sduwlwlrq htxloleulxp h{lvwv iru vrph
sdlu ri srvlwlrqv s� dqg s� zlwk s� 9@ s� / wkhq ��+s�> s�, @ �s1
D wzr0sduwlwlrq htxloleulxp grhv qrw h{lvw li $ . +4 � $,� ? 3 ru li

wkh plg0srlqw ehwzhhq wkh srvlwlrqv idoov rxwvlgh wkh udqjh ehwzhhq �4�?

dqg �4@ 1 D vlwxdwlrq zlwk $ . +4� $,� ? 3 fdq dulvh zkhq wkh jhqhudo
sxeolf nqrzv wkdw zkdw lv jrrg iru wkh jurxs lv edg iru wkhp +� ? 3,/
dqg zkhq wkhuh lv d vx!flhqw qxpehu ri wkhvh yrwhuv wr pdnh wkh VLJ
zlvk wr sudfwlfh ghfhswlrq1 Wkhq wkh VLJ ohdghuv zloo kdyh dq lqfhqwlyh
wr uhsruw �kljk� zkhq � dfwxdoo| lv orz/ dqg wr uhsruw �orz� zkhq �
dfwxdoo| lv kljk1 Qr uhsruwv fdq eh fuhgleoh xqghu vxfk frqglwlrqv/ vr
wkh rqo| htxloleulxp lv wkh edeeolqj htxloleulxp1 Li $ . +4 � $,� A 3
exw �s ? �4�?/ wkh VLJ dovr kdv dq lqhylwdeoh fuhglelolw| sureohp1 Wkhq
lwv ohdghuv kdyh dq lqfhqwlyh wr uhsruw �orz� iru doo ydoxhv ri �1 Ru/ li
$ . +4� $,� A 3 exw �s A �4@ / wkh| kdyh dq lqfhqwlyh wr uhsruw �kljk�
iru doo ydoxhv ri �1 Lq hdfk ri wkhvh vlwxdwlrqv dv zhoo/ wkh rqo| srvvleoh
rxwfrph lv d edeeolqj htxloleulxp1
Lq doo rwkhu fdvhv � wkdw lv/ zkhq $.+4�$,� A 3 dqg �4@ A �s A �4�?

� wkhuh grhv h{lvw d wzr0sduwlwlrq htxloleulxp lq wkh frppxqlfdwlrq
vxe0jdph1 Lq wklv htxloleulxp/ wkh VLJ uhsruwv �kljk� zkhq wkh vwdwh �
h{fhhgv wkh plg0srlqw ehwzhhq wkh sduwlhv*v soldeoh srvlwlrqv dqg uhsruwv
�orz� rwkhuzlvh1 Wkh iruphu phvvdjh ohdgv yrwhuv wr eholhyh wkdw H�� @
+�4@ . �s,@5/ zkloh wkh odwwhu phvvdjh ohdgv wkhp wr eholhi wkdw H�� @
+�4@ . �s,@51 Yrwhuv xsgdwh wkhlu eholhiv derxw wkhlu rzq lghdo srolflhv
edvhg rq wklv qhz xqghuvwdqglqj ri wkh srolf| hqylurqphqw143

91615 Srolwlfdo Frpshwlwlrq

Zh wxuq qrz wr wkh frpshwlwlrq ehwzhhq wkh sduwlhv1 Wkh sduwlhv fkrrvh

wkhlu srvlwlrqv lq dqwlflsdwlrq ri wkh lqwhuhvw jurxs*v uhsruw wr wkh sxeolf

43Wklv vwdwhphqw uhtxluhv vrph ixuwkhu fodul�fdwlrq1 Yrwhuv xsgdwh edvhg rq wkh rujdql}d0

wlrq*v dqqrxqfhphqw iru doo R� dqg R� vxfk wkdw R� �' R� dqg w4�? 	 7R 	 w4@ 1 Krzhyhu/

wkh htxloleulxp wkdw zh vkdoo ghvfuleh lq wkh qh{w vhfwlrq lv fkdudfwhul}hg e| frqyhujhqfh
lq wkh sduwlhv* srvlwlrqv1 Wkh +lghqwlfdo, srvlwlrqv wkdw wkh sduwlhv dgrsw lq htxloleulxp jlyh

yrwhuv vrph dgglwlrqdo lqirupdwlrq derxw wkh ydoxh ri w/ zkhuhdv wkh uhsruw iurp wkh VLJ
� lq wkh fdvh ri lghqwlfdo srvlwlrqv � grhv qrw1 Lq htxloleulxp/ wkhuhiruh/ wkh yrwhuv xsgdwh

wkhlu eholhiv edvhg rq wkh srvlwlrqv dqg qrw rq wkh uhsruw1 Wkh htxloleulxp xsgdwlqj ri eh0
olhiv derxw w grhv qrw d�hfw yrwlqj lq wklv fdvh/ ehfdxvh yrwhuv edvh wkhlu yrwh rq wkh �{hg

srvlwlrqv zkhq wkh soldeoh srvlwlrqv duh wkh vdph1 Wkh rxw0ri0htxloleulxp xsgdwlqj wkdw zh
ghvfuleh khuh lv lpsruwdqw iru lghqwli|lqj wkh htxloleulxp/ krzhyhu/ lqdvpxfk dv lw doorzv xv

wr fdofxodwh wkh lpsolfdwlrqv iru wkh hohfwlrq rggv ri dq| ghyldwlrq wkdw hlwkhu sduw| pljkw
frqwhpsodwh1
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dqg wkh vxevhtxhqw yrwlqj1 Zh dvvxph wkdw $ . +4 � $,� A 3/ vr wkdw
dq htxloleulxp zlwk phdqlqjixo frppxqlfdwlrq h{lvwv iru vrph ydoxhv ri
s� dqg s� 1 Zh dovr dvvxph wkdw wkh sduwlhv dqwlflsdwh d wzr0sduwlwlrq
htxloleulxp lq wkh frppxqlfdwlrq vxejdph/ zkhqhyhu wkh srvlwlrqv duh
lq wkh udqjh vxfk wkdw dq htxloleulxp ri wklv vruw h{lvwv1
Vxssrvh wkdw sduw| D h{shfwv lwv ulydo wr dqqrxqfh d srvlwlrq s� gl�hu0

hqw iurp wkh jurxs*v lghdo ri �7 @ �/ exw ehwzhhq �4�? dqg �4@ 1 Li sduw|
D zhuh wr dqqrxqfh wkh vdph srvlwlrq/ lwv fkdqfh ri zlqqlqj wkh hohfwlrq
zrxog eh IK+3,/ zkhuh IK+�, lv wkh fxpxodwlyh glvwulexwlrq ixqfwlrq ri
wkh udqgrp srsxodulw| yduldeoh �e1 Dowhuqdwlyho|/ sduw| D pljkw wdnh d
srvlwlrq d elw forvhu wr �7 wkdq lwv ulydo1 Iru h{dpsoh/ li s� ? �7 / sduw|
D pljkw frqwhpsodwh d srvlwlrq ri as� @ s� . h/ iru vrph vpdoo exw srv0
lwlyh ydoxh ri h1 Vxfk srvlwlrqlqj zrxog ohdyh wkh plgsrlqw ehwzhhq wkh
sduwlhv srvlwlrqv d elw ehorz wkh jurxs*v lghdo +l1h1/ �s @ s� . h@5 ? �7,/
dqg wkxv zrxog lqgxfh wkh VLJ ohdghuv wr uhsruw �kljk1� Wklv uhsruw
zrxog fdxvh yrwhuv wr xsgdwh wkhlu eholhiv vxfk wkdw H�� @ +�s. �4@ ,@5>
wkhuhe| jhqhudwlqj dq h{shfwhg lghdo srolf| lq wkh yrwlqj srsxodwlrq ri
�� @ ^$ . +4 � $,�`+�s . �4@ ,@5 . +4 � $,�144 Wkhq/ e| +917,/ sduw| D

zrxog zlq d pdmrulw| ri yrwhv zlwk suredelolw| IK^5i +�s� ��, +�h,`1
Li 5i+�s� ��,+�h, A 3/ wkh dqqrxqfhphqw ri as� zrxog jlyh wkh sduw| d

ehwwhu fkdqfh ri zlqqlqj wkh hohfwlrq wkdq dq dqqrxqfhphqw ri s� @ s� 1
Vr/ li s� ? ^$ . +4 � $,�`+s� . �4@ ,@5 . +4 � $,�/ sduw| D zlvkhv wr
orfdwh d elw forvhu wr �7 wkdq lwv ulydo1 Exw li sduw| D kdv dq lqfhqwlyh wr
vkdgh lwv ulydo*v srvlwlrq lq wkh gluhfwlrq ri wkh VLJ*v suhihuhqfhv/ wkhq
sduw| E kdv dq lqfhqwlyh wr gr wklv dv zhoo1 Hdfk sduw| dqwlflsdwhv wkdw
wkh VLJ*v hgxfdwlrq fdpsdljq pljkw khos ru kdup lwv hohfwrudo survshfwv/
ghshqglqj rq wkh orfdwlrq ri lwv soldeoh srvlwlrq uhodwlyh wr wkdw ri lwv
ulydo1 Wkh frpshwlwlrq wr lqgxfh d khosixo uhsruw gulyhv wkh sduwlhv wr
fdwhu wr wkh vshfldo lqwhuhvw1
Lq dq htxloleulxp/ qhlwkhu sduw| fdq kdyh dq lqfhqwlyh wr rxw0gr lwv

ulydo1 Wkh htxloleulxp/ wkhuhiruh/ kdv frqyhujhqw srvlwlrqv1 Zh qrz gh0
vfuleh wkhvh srvlwlrqv1 Wr wklv hqg/ zh gh�qh

�, @
^$ . +4� $,�`�4�? . 5+4� $,�

5� $ � +4� $,�

dqg

�� @
^$ . +4� $,�`�4@ . 5+4� $,�

5� $ � +4� $,�
>

44
Wr fdofxodwh wklv ydoxh ri 7Zc zh xvh w� ' 7Rc 7Z7 ' Ew�n w4@ �*2c 7Z� ' Ew�nw4@ �4*2n Bc

dqg 7Z ' /7Z7 n E�3 /�7Z� 1
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ILJXUH 9141 Htxloleulxp srolflhv zlwk odwh frppxqlfdwlrq

dqg dvvxph/ iru wkh wlph ehlqj/ wkdw � � +4��,�4�? dqg � � +4��,�4@ 1
Wkh uhvwulfwlrqv rq � hqvxuh wkdw �, � �4�? dqg �� � �4@ 1 Wkhq/ li � idoov
ehwzhhq �, dqg ��/ wkh sduwlhv srvlwlrq wkhpvhoyhv dw wkh jurxs*v lghdo
soldeoh srolf|> l1h1/ s� @ s� @ � @ �7 1 Li � A ��/ wkh sduwlhv dqqrxqfh
d frpprq srvlwlrq ri s� @ s� @ ��/ zkhuhdv li � ? �, wkh| dqqrxqfh d
frpprq srvlwlrq ri s� @ s� @ �,1

Zlwk wkhvh vwudwhjlhv iru wkh sduwlhv/ wkh htxloleulxp rxwfrph lq gli0
ihuhqw vwdwhv ri wkh zruog lv looxvwudwhg lq �jxuh 9141 Iru lqwhuphgldwh
ydoxhv ri �/ wkh srolwlfdo frpshwlwlrq doorzv wkh lqwhuhvw jurxs wr dfklhyh
lwv idyrulwh soldeoh srolf| lq wkh jlyhq vwdwh1 Wklv lv wuxh/ ri frxuvh/ qr
pdwwhu zklfk sduw| zlqv wkh hohfwlrq1 Iru kljk ydoxhv ri �/ wkh rxwfrph
lv s @ ��1 Iru orz ydoxhv ri �/ lw lv s @ �,1 Vlqfh erwk �� dqg �, duh
frqvwdqwv/ lqghshqghqw ri �/ wkh srolf| rxwfrph grhv qrw uhvsrqg wr
wkh srolf| hqylurqphqw iru h{wuhph ydoxhv ri �1 Wkh iudfwlrq ri vwdwhv
lq zklfk wkh VLJ rewdlqv lwv lghdo srolf| lv odujhu/ wkh juhdwhu lv $ +wkh
iudfwlrq ri VLJ phpehuv lq wkh srsxodwlrq, dqg wkh juhdwhu lv � +wkh
fruuhodwlrq lq wkh lqwhuhvwv ri phpehuv dqg qrq0phpehuv,145

45
Wkh iudfwlrq ri vwdwhv lq zklfk wkh VLJ phpehuv dfklhyh wkhlu lghdo lv

w� 3 w,

w4@ 3 w4�?

'

/ n E�3 /�4

23 / 3 E�3 /�4
1

Wkh vwdwhphqw lq wkh wh{w iroorzv lpphgldwho|1
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Wr xqghuvwdqg zk| wkh lqglfdwhg vwudwhjlhv duh pxwxdo ehvw uhvsrqvhv/

frqvlghu d vlwxdwlrq lq zklfk �, ? � ? �� dqg �7 A �� > l1h1/ wkh lghdo
soldeoh srolf| iru wkh VLJ h{fhhgv wkh phdq lghdo srolf| iru wkh sxeolf0
dw0odujh +wkh rssrvlwh fdvh lv dqdorjrxv,1 Vxssrvh wkdw sduw| D zhuh wr
ghyldwh iurp lwv srvlwlrq dw s� @ �7 @ � dqg dqqrxqfh lqvwhdg d srvlwlrq
as� wkdw lv vpdoohu wkdq �7 dqg wkxv forvhu wr �� 1 Wkhq � zrxog h{fhhg
�s/ dqg wkh VLJ zrxog uhsruw d �kljk� ydoxh ri �1 Wkh ghyldwlrq dqg
vxevhtxhqw vwdwhphqw e| wkh VLJ zrxog shukdsv pdnh sduw| D pruh
dwwudfwlyh wr yrwhuv lq wkh jhqhudo sxeolf1 Exw/ iru hyhu| e/ wkh iudfwlrq ri
wrwdo yrwhv wkdw sduw| D frxog �zlq� e| wklv ghyldwlrq dprxqwv wr rqo|
+4 � $,i ^+5 � �,�s � ��4@ � 5�`+s� � as�,/ lq ylhz ri htxdwlrq +916,146

Phdqzkloh/ wkh ghyldwlrq zrxog uhgxfh wkh dwwudfwlyhqhvv ri sduw| D

wr VLJ phpehuv1 Wkhvh phpehuv zrxog lqwhusuhw wkh uhsruw �kljk� wr
phdq wkdw wkh wuxh ydoxh ri � h{fhhgv �s/ dqg vrph ri wkhp zrxog vzlwfk
wkhlu doohjldqfh wr sduw| E1 Iru d jlyhq ydoxh ri e/ wkh orvv ri vxssruw
dprqj VLJ phpehuv zrxog dprxqw wr d iudfwlrq $i+�4@ � �s,+s� � as�,
ri wkh wrwdo yrwh1 Xvlqj wkh idfw wkdw �s ? � � �� � �4@ / lw lv srvvleoh wr
vkrz wkdw wkh odwwhu h�hfw pxvw grplqdwh1 Wklv phdqv wkdw wkh ghyldwlrq
uhgxfhv wkh sduw|*v yrwh frxqw iru dq| jlyhq ydoxh ri e/ dqg wkxv lw uhgxfhv
lwv fkdqfhv ri zlqqlqj wkh hohfwlrq1 Iru lqwhuphgldwh ydoxhv ri �> wkh ehvw
uhvsrqvh wr s� @ � lv iru sduw| D wr vhw s� @ �1
Qrz frqvlghu d vlwxdwlrq zlwk � A ��/ dqg vxssrvh wkdw s� @ ��1 Li

sduw| D zhuh wr ghyldwh iurp s� @ �� wr d srolf| forvhu wr �7 / lw zrxog lq0
gxfh wkh VLJ wr lvvxh d uhsruw ri �kljk1� Wklv zrxog hqkdqfh wkh sduw|*v
dwwudfwlyhqhvv dprqj jurxs phpehuv/ exw uhgxfh lwv dwwudfwlyhqhvv wr
wkh jhqhudo sxeolf1 Lw lv hdv| wr frq�up wkdw/ zlwk vxfk dq h{wuhph ydoxh
ri �/ wkh h{wud vxssruw dprqj VLJ phpehuv grhv qrw frpshqvdwh iru
wkh orvv ri yrwhv lq wkh sxeolf0dw0odujh147 Hylghqwo|/ wkh sduwlhv zloo fdwhu
wr wkh VLJ lq wkh krsh ri jhqhudwlqj d idyrudeoh uhsruw/ exw rqo| xs wr
d srlqw1
Vlploduo|/ li � ? �,/ lw lv d ehvw uhvsrqvh iru hlwkhu sduw| wr dqqrxqfh

d srvlwlrq ri �, zkhq lw h{shfwv lwv ulydo wr gr vr1 D ghyldwlrq lq hlwkhu

46Zh fdofxodwh wkh yrwh fkdqjh xvlqj 7Z� ' B n 4Ew� n w4@ �*2 ' B n 4E7R n w4@ �*2/ dqg

uhfrjql}lqj wkdw wkh jhqhudo sxeolf dffrxqwv iru d iudfwlrq �3/ ri wkh wrwdo hohfwrudwh1 Wkh xvh

ri txrwdwlrq pdunv durxqg �zlq� lv phdqw wr frqyh| wkdw wklv yrwh fkdqjh frxog eh qhjdwlyh1
47 Li sduw| �zhuh wr ghyldwh iurp w� wr 	R� : w�/ iru h{dpsoh/ lwv yrwh vkduh iru d jlyhq

ydoxh ri K zrxog fkdqjh e|

sER� 3 	R�� td23 / 3 E�3 /�4o 7R3 d/ n E�3 /� 4o w4@ 3 E�3 /�4B� �

Wkh h{suhvvlrq lq fxuo| eudfnhwv lv srvlwlyh/ ehfdxvh 7R : w�1 Wkxv/ zlwk R� ' w� 	 	R�/ wkh
ghyldwlrq e| sduw| � pxvw fdxvh lw wr orvh yrwhv1
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gluhfwlrq lv erxqg wr frvw d sduw| vrph yrwhv1 Lw lv lqwhuhvwlqj wr qrwh

wkdw/ lq wklv vlwxdwlrq/ wkh srolf| rxwfrph pd| h{fhhg erwk wkh lghdo

srolf| iru jurxs phpehuv dqg wkh lghdo srolf| iru wkh dyhudjh yrwhu

lq wkh jhqhudo sxeolf1 Lw pljkw vhhp wkdw hlwkhu sduw| frxog ehqh�w e|

dqqrxqflqj d vpdoohu ohyho ri wkh srolf| lqvwuxphqw wkdq �,/ li �, A �7 dqg

�, A �� 1 Krzhyhu/ wkh pryh wrzdug �� zrxog dfwxdoo| frvw wkh ghyldqw

yrwhv dprqj wkh jhqhudo sxeolf/ ehfdxvh wkhvh yrwhuv zrxog qrw nqrz

wkdw �� dfwxdoo| lv vpdoo1 Lq idfw/ wkhlu xsgdwhg eholhiv diwhu wkh ghyldwlrq

dqg wkh uhsruw zrxog eh wkdw ��� @ +�4�?.��,�@5.�/ zklfk h{fhhgv wkh

wuxh ydoxh ri �� zkhq � lv vpdoo1 Wkh sduwlhv gr qrw pryh wkhlu srvlwlrqv

lq d gluhfwlrq wkdw ehqh�wv wkh dyhudjh yrwhu zkhq � ? �,/ ehfdxvh wkh

yrwhuv lq wkh jhqhudo sxeolf zrxog qrw uhfrjql}h wkh pryh dv rqh wkdw

vhuyhg wkhp zhoo1

Xs xqwlo qrz/ zh kdyh dvvxphg wkdw +4��,�4@ A � A +4��,�4�?1 Qrz

ohw xv frqvlghu zkdw kdsshqv zkhq � ? +4 � �,�4�?/ vr wkdw �, ? �4�?1

Wkhuh duh wzr fdvhv wr frqvlghu1 Wkh �uvw vxfk fdvh dulvhv zkhq �� A �4�?/

dv zloo eh wuxh li

� A
�4�? �

�

2
+�4�? . �4@ ,^$ . +4� $,�`

4� $
=

Wkhq wkh sod| ri wkh jdph lv vlplodu wr zkdw zh kdyh mxvw ghvfulehg1

Wkhuh lv d udqjh ri ydoxhv ri � h{whqglqj iurp �4�? wr �� iru zklfk wkh

sduwlhv* soldeoh srvlwlrqv pdwfk wkh VLJ*v lghdo srolf| lq wkh vwdwh/ dqg

d vhfrqg udqjh ri ydoxhv iurp �� wr �4@ iru zklfk s� @ s� @ ��1 Wkh

rqo| gl�huhqfh iurp wkh vlwxdwlrq ghslfwhg lq �jxuh 914 lv wkdw wkhuh lv

qr udqjh ri ydoxhv ri � iru zklfk s� @ s� @ �,1

Wkh vhfrqg fdvh dulvhv zkhq �� ? �4�?1 Wkhq wkh jdph sod|v rxw

udwkhu gl�huhqwo|1 Wkh srvlwlrqv wkdw wkh sduwlhv pljkw rwkhuzlvh wdnh

wr lqgxfh d idyrudeoh phvvdjh iurp wkh rujdql}dwlrq idoo rxwvlgh wkh

udqjh ri ihdvleoh ydoxhv iru �1 Uhfdoo iurp Vhfwlrq 91614 wkdw li �s ? �4�?/

wkh phvvdjhv iurp wkh VLJ odfn fuhglelolw|1 Vlqfh wkh ohdghuv zrxog dq0

qrxqfh �kljk� iru doo srvvleoh uhdol}dwlrqv ri ��/ wkh yrwhuv vlpso| ljqruh

wkhlu uhsruwv1 Lq wkh hyhqw/ wkh rxwfrph dw wkh frppxqlfdwlrq vwdjh

lv d edeeolqj htxloleulxp/ zklfk ohdyhv wkh yrwhuv qr ehwwhu lqiruphg

wkdq wkh| duh dw wkh rxwvhw ri wkh jdph1 Zlwk ��7 @ +�4�? . �4@ ,@5
dqg ��� @ +�4�? . �4@ ,�@5 . �/ wkh phdq h{shfwhg lghdo srolf| lq wkh

hohfwrudwh lv �� @ +�4�? . �4@ ,^$ . +4 � $,�`@5 . +4� $,�= Wkh xqltxh

htxloleulxp kdv erwk sduwlhv dqqrxqflqj soldeoh srvlwlrqv dw wklv ohyho lq

doo srvvleoh vwdwhv ri wkh zruog1
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917 Hqgruvhphqwv

Pdq| lqwhuhvw jurxsv lvvxh frppxqltxìv wkdw vhuyh rqo| wr lghqwli| wkhlu

idyrulwh fdqglgdwh lq dq hohfwlrq1 Wkhvh phvvdjhv � frpprqo| nqrzq

dv hqgruvhphqwv � duh d sduwlfxoduo| vlpsoh irup ri sxeolf frppxqlfd0

wlrq1 Wkh| surylgh d vxppdu| dffrxqw ri wkh rujdql}dwlrq*v suhihuhqfhv

zlwkrxw jrlqj lqwr dq| ri wkh ghwdlov1

Rqh srvvleoh h{sodqdwlrq iru wkh suhydohqfh ri hqgruvhphqwv lv wkh

yhu| idfw ri wkhlu vlpsolflw|1 Dv zh kdyh qrwhg/ yrwhuv pd| eh glvlqfolqhg

wr lqyhvw d juhdw ghdo ri wlph dqg h�ruw wr hgxfdwh wkhpvhoyhv ehiruh

yrwlqj1 Wkxv/ wkh| pd| eh xqzloolqj wr uhdg d orqj phvvdjh wkdw surylgh

ghwdlov derxw wkh srolf| hqylurqphqw dqg wkh fdqglgdwhv* srvlwlrqv rq wkh

lvvxhv1 Exw dq hqgruvhphqw wdnhv kdugo| dq| lqsxw iurp wkh uhflslhqw1 D

yrwhu fdq jhw wkh phvvdjh e| olvwhqlqj wr d wkluw|0vhfrqg dgyhuwlvhphqw

zkloh gulylqj wr zrun/ ru e| h{dplqlqj d vlqjoh vkhhw ri sdshu zlwk eorfn

sulqwlqj ri d fdqglgdwh*v qdph1 Pruhryhu/ dq hqgruvhphqw pd| zhoo eh

fkhdshu iru dq lqwhuhvw jurxs wr vhqg wkdq pruh ghwdlohg uhsruwv1

Rxu dqdo|vlv lq wkh odvw vhfwlrq surylghv dq dowhuqdwlyh h{sodqdwlrq iru

wkh frpprq xvh ri wklv w|sh ri phvvdjh1 Hqgruvhphqwv pd| frqyh| dv

pxfk lqirupdwlrq wr yrwhuv dv pruh ghwdlohg uhsruwv/ rqfh wkh fuhglelolw|

frqvwudlqwv rq lqirupdwlrq wudqvplvvlrq duh wdnhq lqwr dffrxqw1 Pruh0

ryhu/ dq hqgruvhphqw fdq eh d yhu| h�hfwlyh wrro iru d jurxs wr dfklhyh

lwv srolf| dlpv/ hvshfldoo| li wkh lghdo srolf| iru wkh lqwhuhvw jurxs lv qrw

wrr gl�huhqw iurp wkh dyhudjh yrwhu*v lghdo1 Zh hoderudwh rq wkhvh srlqwv

ehorz1

Dv zh kdyh vhhq/ wkh ohdghuv ri d VLJ zkr kdyh ehhq jlyhq d qduurz

pdqgdwh wr sxuvxh d vlqjoh srolf| lvvxh duh olplwhg lq wkh yrfdexodu| wkh|

fdq xvh wr hgxfdwh yrwhuv1 Rqfh wkh sduwlhv kdyh dgrswhg wkhlu srvlwlrqv/

wkhvh ohdghuv kdyh d srzhuixo lqfhqwlyh wr h{djjhudwh1 Li wkh| idyru rqh

sduw|*v srvlwlrq ryhu wkh rwkhu*v/ wkh| zloo eh whpswhg wr sruwud| wkh

srolf| hqylurqphqw lq d pdqqhu wkdw vkrzv wkhlu suhihuuhg sduw| lq wkh

prvw idyrudeoh oljkw1 Dvwxwh yrwhuv zloo glvfrxqw wkhlu fodlpv dqg lqwhu0

suhw wkhp dv lqglfdwlqj rqo| wkh gluhfwlrq ri wkh jurxs*v ohdqlqjv1 Zh

vdz wkdw wkh uhvxowlqj htxloleulxp fdq lqyroyh wkh xvh ri dw prvw wzr

glvwlqfw phvvdjhv1

Lq rxu glvfxvvlrq ri odwh frppxqlfdwlrq/ zh uhihuuhg wr wkh dowhuqdwlyh

phvvdjhv dv �kljk� dqg �orz1� Wkhvh phvvdjhv fdq eh jlyhq d olwhudo

lqwhusuhwdwlrq1 Wkh| pd| wdnh wkh irup ri d ohwwhu ru dq dgyhuwlvhphqw

wkdw pdnhv wkh fdvh iru hlwkhu d kljk ru d orz ohyho ri wkh soldeoh srolf|
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yduldeoh1 Zlwk wklv olwhudo lqwhusuhwdwlrq/ hdfk yrwhu lv ohiw wr lqihu iru

khuvhoi zklfk sduw| kdv d srvlwlrq wkdw lv ehwwhu vxlwhg wr khu lqwhuhvwv1

Exw/ fohduo|/ wkh vdph rxwfrph fdq eh dfklhyhg zlwk d gl�huhqw sdlu

ri phvvdjhv1 Qdpho|/ wkh VLJ frxog dqqrxqfh �yrwh iru sduw| D� lq

vwdwhv ri wkh zruog lq zklfk wkh glvwdqfh ri s� iurp wkh jurxs*v lghdo

soldeoh srolf| lv vpdoohu wkdq wkh glvwdqfh ri s� iurp �7 / dqg �yrwh iru

sduw| E% zkhq wkh rssrvlwh lv wuxh1 Lq rwkhu zrugv/ d jurxs fdq xvh dq

hqgruvhphqw wr h�hfw d wzr0sduwlwlrq htxloleulxp lq wkh frppxqlfdwlrq

jdph1

Wkh hqgruvhphqw htxloleulxp lv hdv| wr ghvfuleh1 Dw wkh frppxqlfd0

wlrq skdvh/ wkh VLJ hqgruvhv wkh sduw| zkrvh srvlwlrq lv forvhu wr wkh

jurxs*v lghdo1 Wkhq/ li �4�? � �s � �4@ / wkh sxeolf lqihuv iurp wkh hq0
gruvhphqw zkhwkhu � lv juhdwhu ru ohvv wkdq �s1 Dq hqgruvhphqw ri wkh
sduw| zlwk wkh ohvvhu sursrvdo lqglfdwhv � � �s> dq hqgruvhphqw ri wkh
rwkhu sduw| lpsolhv � � �s1 Wkh yrwhuv jdlq qr lqirupdwlrq iurp wkh
hqgruvhphqw zkhq �s ? �4�? ru �s A �4@ 1 Lq wkhvh vlwxdwlrqv/ wkh VLJ
hqgruvhv wkh vdph sduw| qr pdwwhu zkdw lw nqrzv derxw �=
Dqwlflsdwlqj wklv ehkdylru/ wkh sduwlhv frpshwh iru wkh jurxs*v hq0

gruvhphqw1 Wkdw lv/ wkh| fkrrvh wkhlu soldeoh srvlwlrqv zlwk dq h|h wr0
zdug ehlqj qdphg e| wkh jurxs dv lwv suhihuuhg fkrlfh1 Wkh rxwfrph ri
wklv frpshwlwlrq lv wkh vdph dv ghvfulehg lq Vhfwlrq 916151 Qdpho|/ wkh
sduwlhv wdnh dv wkhlu frpprq srvlwlrqv wkh lqwhuhvw jurxs*v lghdo srolf|
ohyho �7 @ � li � idoov ehwzhhq �, dqg ��1 Rwkhuzlvh/ wkh| fkrrvh �� +iru
kljk ydoxhv ri �, ru �, +iru orz ydoxhv ri �,1 Hylghqwo|/ wkh VLJ phpehuv
iduh txlwh zhoo lq wkh frpshwlwlrq iru wkh hqgruvhphqw/ hvshfldoo| zkhq
wkhlu lghdo srolf| lv qrw wrr h{wuhph1
Lw lv dovr srvvleoh wr dqdo|}h wkh hqgruvhphqw jdph zkhq wkhuh lv pruh

wkdq rqh rujdql}hg lqwhuhvw jurxs zlwk d vwdnh lq wkh soldeoh srolf| gh0
flvlrq1 Vxfk vhwwlqjv zhuh frqvlghuhg lq Jurvvpdq dqg Khospdq +4<<:,/
zkhuh zh xvhg d prgho ri wkh hohfwlrq surfhvv vlplodu wr wkh rqh gh0
vfulehg khuh148 Zlwk vhyhudo lqwhuhvw jurxsv lvvxlqj hqgruvhphqwv/ wkh
sduwlhv uhfrjql}h wkdw e| wdnlqj srvlwlrqv idyrudeoh wr vrph/ wkh| pd|
dolhqdwh rwkhuv1 Hdfk sduw| pxvw ghflgh zklfk hqgruvhphqwv wr vhhn/
dqg zklfk wkh| duh uhdg| wr frqfhgh1 Wkh uhodwlyh vl}hv ri wkh gl�hu0
hqw lqwhuhvw jurxsv duh lpsruwdqw iru wklv � hdfk sduw| zrxog olnh wr
kdyh hqgruvhphqwv iurp d vhw ri VLJ*v wkdw frpsulvhv d odujh vkduh ri
wkh yrwlqj srsxodwlrq1 Lq wkh htxloleulxp/ wkh sduwlhv dgrsw d srvlwlrq

48Wkh lqwhuhvwhg uhdghu vkrxog dovr vhh Jurvvpdq dqg Khospdq +4<<<,/ zklfk kdv d pruh
jhqhudo prgho dqg dgglwlrqdo glvfxvvlrq1
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wkdw lv idyrudeoh wr dq dssursuldwho|0fkrvhq �prghudwh� jurxs/ vr wkdw
d ghyldwlrq wr hlwkhu vlgh zrxog kdup d sduw|*v survshfwv/ lq ylhz ri wkh
hqgruvhphqwv wkdw zrxog wkhuhe| eh jdlqhg dqg orvw1

918 Hgxfdwlqj Phpehuv

Vr idu/ zh kdyh glvfxvvhg hgxfdwlrqdo fdpsdljqv dlphg dw d eurdg vshf0
wuxp ri yrwhuv1 Pdq| lqwhuhvw jurxsv dovr wdujhw lqirupdwlrq  rzv pruh
qduurzo|1 Wkh| vhhn wr hgxfdwh yrwhuv zkr duh douhdg| v|psdwkhwlf wr
wkhlu fdxvh/ hvshfldoo| wkhlu rzq udqn0dqg0�oh phpehuv1 Prvw lqwhuhvw
jurxsv hqghdyru wr nhhs wkhlu phpehuv lqiruphg derxw qhz dqg survshf0
wlyh ohjlvodwlrq dqg derxw rwkhu srolwlfdo ghyhorsphqwv wkdw duh olnho| wr
kdyh dq lpsdfw rq wkhlu zhoiduh1
Lw pljkw vhhp wkdw wkh fuhglelolw| sureohpv wkdw dulvh zkhq d VLJ wulhv

wr hgxfdwh d vxvslflrxv sxeolf derxw wkh srolf| hqylurqphqw zrxog qrw
eh suhvhqw zkhq wkh rujdql}dwlrq vhhnv wr hgxfdwh lwv rzq olnh0plqghg
phpehuv1 Exw/ dv zh kdyh revhuyhg ehiruh/ wkdw lv qrw dozd|v wkh fdvh1
Wkh ohdghuv ri dq lqwhuhvw jurxs zloo dlp wr vhuyh wkh djjuhjdwh ru dyhudjh
lqwhuhvwv ri wkhlu frqvwlwxhqwv/ zkhuhdv dq lqglylgxdo phpehu zloo eh
frqfhuqhg zlwk khu rzq zhoo0ehlqj1 Wr wkh h{whqw wkdw wkh suhihuhqfhv ri
gl�huhqw phpehuv ri d jurxs glyhujh rq dw ohdvw vrph srolf| lvvxhv/ wkh
ohdghuv dqg phpehuv qhhg qrw vkduh wkh vdph hohfwrudo remhfwlyhv1 Wkh
fhqwudo rujdql}dwlrq kdv uhdvrq wr plvohdg lwv udqn dqg �oh/ li e| grlqj
vr lw fdq lqgxfh lqglylgxdo phpehuv wr yrwh lq d pdqqhu wkdw vhuyhv wkh
jurxs dv d zkroh1 Iru wklv uhdvrq/ wkh phpehuv pxvw eh zdu| ri wkh
lqirupdwlrq wkh| uhfhlyh iurp wkhlu rzq rujdql}dwlrq1
Iluvw zh glvfxvv phvvdjhv wkdw duh gholyhuhg wr d jurxs*v phpehuv

ehiruh wkh sduwlhv kdyh dgrswhg wkhlu soldeoh srvlwlrqv1 Wkhvh phvvdjhv
pljkw eh frqyh|hg lq d jurxs qhzvohwwhu ru pdjd}lqh/ ru lq d pruh
ghwdlohg srolf| eulhi1 Dv ehiruh/ zh dvvxph wkdw wkh VLJ nqrzv vrphwklqj
derxw wkh srolf| hqylurqphqw wkdw yrwhuv gr qrw/ dv vxppdul}hg lq d
yduldeoh �1 Wkh lqirupdwlrq ehduv rq wkh phpehuv* lqwhuhvw lq d soldeoh
srolf| lvvxh/ dqg srvvleo| lv uhohydqw wr rwkhu yrwhuv dv zhoo1 Zh frqwlqxh
wr dvvxph wkdw �7 @ � dqg �� @ �� . �/ exw qrz vxssrvh wkdw wkh
jhqhudo sxeolf grhv qrw revhuyh wkh frqwhqw ri wkh jurxs*v uhsruw derxw
�1
Rqh srvvleoh rxwfrph lv wkdw wkh srolwlfdo sduwlhv zloo uhvsrqg wr wkh

xsgdwhg eholhiv ri VLJ phpehuv/ exw zloo wdnh wkh eholhiv ri rwkhu yrwhuv
dv jlyhq1 Lq wkh hyhqw/ wkh sduwlhv zloo dqqrxqfh lghqwlfdo srvlwlrqv rq
wkh soldeoh lvvxh ri s� @ s� @ $��7 . +4� $,��� / zkhuh ��7 lv wkh php0
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ehuv* xsgdwhg h{shfwdwlrq ri wkhlu lghdo srolf| +uh hfwlqj wkh phvvdjh
wkh| uhfhlyh, dqg ��� @ +�4�? . �4@ ,�@5 . � lv wkh sulru h{shfwdwlrq ri
wkh dyhudjh qrq0phpehu derxw khu rzq lghdo srolf|1 Zlwk wklv dvvxphg
ehkdylru rq wkh sduw ri wkh sduwlhv/ wkh rujdql}dwlrq fdq iruhfdvw wkh
uhodwlrqvkls ehwzhhq lwv rzq phvvdjhv dqg wkh �qdo srolf| rxwfrph/ e|
wdnlqj ��� dv jlyhq1 Dq htxloleulxp lq wkh frppxqlfdwlrq jdph lqyroyhv
d uhsruwlqj vfkhph lq zklfk ohdghuv* lqfhqwlyhv duh frqvlvwhqw zlwk wkh
phpehuv* lqwhusuhwdwlrq1 Wklv uhtxluhphqw vkrxog eh idploldu e| qrz/
dv vkrxog wkh uhvxowlqj sduwlwlrq0htxloleuld1 Wkh rqo| gl�huhqfh ehwzhhq
wkhvh htxloleuld dqg wkrvh wkdw dulvh zkhq wkh jurxs*v uhsruwv duh lvvxhg
sxeolfo| lv wkdw qrz wkh jhqhudo sxeolf grhv qrw xsgdwh lwv eholhiv edvhg
rq wkh uhsruw1 Lq wklv vhqvh/ wkhvh htxloleuld duh vlplodu wr wkh rqhv wkdw
fdq dulvh zlwk sxeolf frppxqlfdwlrq zkhq � @ 3=
Exw/ zlwk wdujhwhg srolf| uhsruwv/ rwkhu htxloleuld pd| eh srvvleoh dv

zhoo1 Wkh rxwfrph lq wkh srolwlfdo frpshwlwlrq fohduo| ghshqgv rq zkdw
lqihuhqfhv wkh yrwhuv gudz iurp wkh srvlwlrqv wkh| vhh wkh sduwlhv wdnlqj1
Vxssrvh/ iru h{dpsoh/ wkdw � ? ��1 Wkh htxloleulxp mxvw ghvfulehg kdv
s� @ s� @ $+�4�? . ��,@5 . +4 � $,^+�4�? . �4@ ,�@5 . �` iru vxfk orz
ydoxhv ri �1 Li wkh yrwhuv zkr duh qrw phpehuv ri wkh lqwhuhvw jurxs
vhh wkh sduwlhv wdnh wkhvh srvlwlrqv/ wkh| zloo eh deoh wr lqihu wkdw wkh
jurxs*v uhsruw wr lwv phpehuv pxvw kdyh ehhq �orz1� Wkxv/ wkh| zloo
eh deoh wr xsgdwh wkhlu eholhiv derxw � zlwkrxw revhuylqj wkh phvvdjh
gluhfwo|1 Krzhyhu/ vxfk xsgdwlqj kdv qr h�hfw rq wkhlu yrwlqj/ ehfdxvh
wkhlu xqghuvwdqglqj ri wkh soldeoh lvvxh grhv qrw pdwwhu zkhq wkh sduwlhv*
srvlwlrqv duh wkh vdph1
Wkh lpsruwdqw txhvwlrq iru xv wr dvn lv/ Krz zloo yrwhuv uhdfw li wkh|

revhuyh d sdlu ri srvlwlrqv wkdw duh qrw wkh vdphB Zlwk � ? ��/ vxssrvh
wkdw sduw| D zhuh wr dqqrxqfh d srvlwlrq voljkwo| gl�huhqw iurp wkh rqh
ghvfulehg deryh1 Rqh srvvlelolw| lv wkdw yrwhuv zkr gr qrw revhuyh wkh
jurxs*v phvvdjh pljkw vd| wr wkhpvhoyhv/ �wklv lv qrw frqvlvwhqw zlwk p|
xqghuvwdqglqj ri wkh htxloleulxp/ vr L uhpdlq frpsohwho| djqrvwlf derxw
wkh ydoxh ri �1� Zlwk wklv lqwhusuhwdwlrq ri hyhqwv e| wkh xqlqiruphg yrw0
huv/ wkh ghyldwlrq e| sduw| D zloo eh kdupixo wr lwv hohfwlrq survshfwv1
Exw dqrwkhu srvvlelolw| lv wkdw yrwhuv rxwvlgh wkh jurxs pljkw lqvwhdg
vd| wr wkhpvhoyhv/ �wklv lv qrw zkdw L h{shfwhg wr revhuyh/ exw vlqfh
erwk srvlwlrqv duh txlwh orz/ lw lv olnho| wkdw wkh VLJ vhqw lwv phpehuv d
phvvdjh ri corz*1� Zlwk wklv dowhuqdwlyh lqwhusuhwdwlrq ri hyhqwv e| wkh
xqlqiruphg yrwhuv/ wkh ghyldwlrq e| sduw| D pljkw zhoo suryh ehqh�fldo
wr lwv hohfwrudo survshfwv1 Li vr/ wkh sduwlhv zrxog qrw dqqrxqfh wkh srvl0
wlrqv ghvfulehg deryh/ exw vrph rwkhuv wkdw zrxog ghshqg rq wkh suhflvh
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pdqqhu lq zklfk wkh yrwhuv rxwvlgh wkh jurxs xsgdwh wkhlu eholhiv1 Wkhuh
lv olwwoh wr slq grzq wkh uhvsrqvh e| yrwhuv lq wkh sxeolf dw odujh1 Exw
wkh dvvxpswlrq wkdw wkhvh yrwhuv zloo pdlqwdlq wkhlu sulru eholhiv lv qrw
hvshfldoo| frpshoolqj1
Qrz ohw xv wxuq rxu dwwhqwlrq wr wkh jdph lq zklfk wkh VLJ vhqgv

phvvdjhv wr lwv phpehuv diwhu wkh sduwlhv kdyh dqqrxqfhg wkhlu srvlwlrqv1
Lq wklv vlwxdwlrq/ wkhuh lv qrwklqj wr wls r� wkh jhqhudo sxeolf derxw wkh
frqwhqw ri wkh jurxs*v phvvdjh1 Lw vhhpv pruh mxvwl�deoh/ wkhq/ wr dvvxph
wkdw yrwhuv lq wkh sxeolf0dw0odujh zrxog uhwdlq wkhlu sulru eholhiv1 Zh zloo
surfhhg zlwk wkh dvvxpswlrq wkdw ��� @ +�4�? . �4@ ,�@5 . � qr pdwwhu
zkdw odwh phvvdjh wkh VLJ vhqgv wr lwv phpehuv1
Frqvlghu �uvw wkh frppxqlfdwlrq jdph iru d jlyhq sdlu ri srvlwlrqv s�

dqg s� / zlwk �s @ +s�.s�,@51 Dv ehiruh/ wkh ohdghuv uhsruw �orz� li � ? �s/
dqg uhsruw �kljk� rwkhuzlvh1 Iru s� dqg s� vxfk wkdw �4@ A �s A �4�?/
wkh uhsruw doorzv VLJ phpehuv wr lghqwli| zklfk soldeoh srvlwlrq lv forvhu
wr wkhlu lghdo1 Iru rwkhu ohyhov ri s� dqg s� / wkh uhsruw surylghv qr
lqirupdwlrq wr wkh phpehuv1 Ri frxuvh/ wkh uhsruw qhyhu surylghv dq|
qhz lqirupdwlrq wr wkh yrwhuv lq wkh jhqhudo sxeolf/ ehfdxvh wkh| gr qrw
revhuyh lwv frqwhqw1
Qrz frqvlghu rqfh pruh wkh srolwlfdo frpshwlwlrq ehwzhhq wkh sdu0

wlhv1 Wkh sduwlhv dqwlflsdwh wkh rujdql}dwlrq*v uhsruw dqg frpshwh wr eh
sruwud|hg e| lw lq d idyrudeoh oljkw1 Exw wklv wlph/ wkh| vxvshfw wkdw wkh
yrwlqj ehkdylru ri wkh jhqhudo sxeolf zloo qrw eh d�hfwhg e| wkh jurxs*v
+sulydwh, uhsruw1 Zh dvvxph wkdw wkh sduwlhv wdnh ��� dv jlyhq1 Wkhq zh
fdq frpsxwh wkh ehvw uhvsrqvhv iru wkh sduwlhv xqghu wkh k|srwkhvlv wkdw
��� @ +�4�? . �4@ ,�@5 . �=
Zh �qg/ dv ehiruh/ wkdw wkh frpshwlwlrq jlyhv wkh VLJ phpehuv wkhlu

lghdo soldeoh srolf| iru d udqjh ri ydoxhv ri �1 Wkh udqjh h{whqgv iurp
vrph �, wr vrph ��/ dv lw glg ehiruh/ dowkrxjk wkh ydoxhv ri �, dqg �� duh
qrw wkh vdph dv zlwk sxeolf phvvdjhv1 Xvlqj wkh dvvxpswlrq wkdw ��� lv
�{hg/ zh fdq fdofxodwh wkh odujhvw dqg vpdoohvw srolf| wkdw wkh sduwlhv
zrxog eh zloolqj wr dqqrxqfh lq rughu wr lqgxfh d idyrudeoh phvvdjh1
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pd{i�,/�4�?j1 Wklv frpsohwhv rxu glvfxvvlrq ri wkh srolwlfdo jdph wkdw

dulvhv zkhq d VLJ vhqgv odwh phvvdjhv wr lwv phpehuv/ wkh frqwhqwv ri

zklfk duh qrw revhuyhg e| wkh jhqhudo sxeolf1

Lq wklv fkdswhu/ zh kdyh vwxglhg krz lqwhuhvw jurxsv pd| ixuwkhu wkhlu

srolwlfdo remhfwlyhv e| xvlqj wkhlu nqrzohgjh ri wkh srolf| hqylurqphqw wr

hgxfdwh wkh sxeolf1 Zh kdyh vhhq krz wkh whpswdwlrq wr h{djjhudwh fdq

klqghu wkh h�ruw wr frppxqlfdwh1 Wklv sureohp lv hvshfldoo| vhyhuh odwh

lq wkh hohfwlrq f|foh/ zkhq wkh fdqglgdwhv kdyh dqqrxqfhg wkhlu srvlwlrqv

rq wkh lvvxhv1 Wkhq wkh lqwhuhvw jurxs lv whpswhg wr sdlqw d slfwxuh ri

wkh srolf| hqylurqphqw wkdw fdvwv lwv suhihuuhg sduw| lq d yhu| idyrudeoh

oljkw1 Dw wklv vwdjh/ lwv ghwdlohg uhsruwv derxw wkh srolf| lvvxhv zloo qrw

eh fuhgleoh/ dqg wkh ehvw lw fdq gr lv wr lghqwli| wkh sduw| zkrvh sursrvdo

zrxog ehwwhu vhuyh wkh udqn0dqg0�oh phpehuv1 Sdudgr{lfdoo|/ wkh php0

ehuv ri wkh VLJ iduh sduwlfxoduo| zhoo zkhq wkh rujdql}dwlrq kdv vxfk d

olplwhg delolw| wr frppxqlfdwh1 Zkhq wkh odqjxdjh ri frppxqlfdwlrq

lv eoxqw/ wkh frpshwlwlrq ehwzhhq sduwlhv iru d uhsruw wkdw zlqv wkhp

vxssruw lv hvshfldoo| lqwhqvh1

Dq lqwhuhvw jurxs dovr ehqh�wv iurp wkh delolw| wr lvvxh hduo| uhsruwv1

Vxfk uhsruwlqj fdq eh xvhg wr surylgh yrwhuv zlwk edfnjurxqg lqirupd0

wlrq derxw wkh srolf| lvvxhv1 Zkhq wkh VLJ frqwurov wkh  rz ri lqirupd0

wlrq/ wkh qhhg iru fuhglelolw| djdlq olplwv wkh dprxqw ri ghwdlo wkdw fdq

eh vxssolhg1 Vwloo/ wkh hgxfdwlrq ri wkh sxeolf doorzv wkh jurxs wr dfklhyh

d srolf| forvhu wr lwv lghdo wkdq zrxog eh wkh fdvh lq wkh devhqfh ri dq|

sxeolflw| fdpsdljq1

49Wkh ydoxh ri w� lv ghulyhg e| vhwwlqj w� ' 7R ' 7Z/ zlwk

7Z ' E�3 /�

�
�

2
Ew4�? n w4@ � 4n B

�
n /

�

2
E7Rn w4@ � �

Wklv lv wkh odujhvw ydoxh ri w dw zklfk lw lv d ehvw uhvsrqvh iru d sduw| wr vhw lwv srvlwlrq htxdo

wr w zkhq lwv ulydo grhv olnhzlvh dqg 7Z� ' Ew4�? n w4@ � 4*2 n B� Wkh ydoxh ri w, lv ghulyhg

dqdorjrxvo|1
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919 Dsshqgl{= VLJ Ohdghuv zlwk d Eurdg Pdqgdwh

Lq wkh pdlq wh{w/ zh glvwlqjxlvkhg wzr dowhuqdwlyh remhfwlyhv wkdw wkh

ohdghuv ri dq lqwhuhvw jurxs pljkw kdyh1 Wkh ohdghuv pljkw sxuvxh wkh

jurxs*v froohfwlyh lqwhuhvwv lq duhdv zkhuh wkh phpehuv kdyh vlplodu suhi0

huhqfhv1 Ru wkh| pljkw sxuvxh wkh jurxs*v djjuhjdwh zhoiduh iurp doo gl0

phqvlrqv ri jryhuqphqw srolf|1 Lq wkh fdvh ri wkh qduurz pdqgdwh/ wkh

rujdql}dwlrq wdnhv dfwlrqv wr lqgxfh d soldeoh srolf| wkdw lv dv forvh wr wkh

jurxs*v lghdo dv srvvleoh1 Lq wkh fdvh ri d eurdg pdqgdwh/ lw dlpv lqvwhdg

wr pd{lpl}h wkh wrwdo h{shfwhg xwlolw|/ lqfoxglqj xwlolw| wkdw phpehuv

ghulyh iurp srolf| lvvxhv rq zklfk wkh| kdyh qr frpprq ylhzv1

Zh kdyh vhhq wkdw wkh irup ri wkh pdqgdwh grhv qrw ehdu rq wkh

ohdghuv* frppxqlfdwlrq hduo| lq wkh hohfwlrq f|foh1 Zkhq dq rujdql}d0

wlrq lvvxhv hduo| uhsruwv/ wkh ohdghuv dqwlflsdwh vxevhtxhqw frqyhujhqfh lq

wkh sduwlhv* soldeoh sodwirupv1 Wkh| uhdol}h wkdw wkh hohfwlrq rxwfrph zloo

klqjh rq wkh srsxodulw| ri wkh sduwlhv* �{hg srvlwlrqv/ zklfk wkhlu phv0

vdjh grhv qrw d�hfw1 Wkhuhiruh/ wkh ohdghuv irfxv wkhlu h�ruwv rq dfklhylqj

d idyrudeoh soldeoh srolf|/ qr pdwwhu zkdw wkhlu pdqgdwh kdsshqv wr eh1

Krzhyhu/ wkh pdqgdwh grhv ehfrph lpsruwdqw zkhq frppxqlfdwlrq

wdnhv sodfh diwhu wkh sduwlhv kdyh dqqrxqfhg wkhlu srvlwlrqv1 Lq wkh wh{w/

zh irfxvhg rq wkh vlpsohu fdvh ri d qduurz pdqgdwh1 Zh irxqg wkdw/

zlwk vxfk d pdqgdwh/ wkh ohdghuv duh lqfolqhg wrzdug h{wuhph vwdwh0

phqwv derxw wkh srolf| hqylurqphqw1 Lq frqwudvw/ ohdghuv zkr shufhlyh

d eurdghu pdqgdwh zloo eh pruh uhvwudlqhg lq wkhlu fodlpv1 Vxfk ohdg0

huv zloo uhfrjql}h wkdw wkh| gr qrw nqrz wkh uhodwlyh srsxodulw| ri wkh

sduwlhv* �{hg srvlwlrqv/ dqg zloo eh uhoxfwdqw wr ryhuvwdwh wkhlu fdvh/ ohvw

wkh| hqjlqhhu d ylfwru| iru d sduw| wkdw suryhv wr eh xqsrsxodu zlwk wkh

dyhudjh phpehu1

Lq wklv dsshqgl{/ zh vwxg| odwh frppxqlfdwlrq e| dq lqwhuhvw jurxs

zkrvh ohdghuv kdyh d eurdg pdqgdwh1 Zh �qg wkdw vxfk ohdghuv kdyh

rqo| d olplwhg lqfhqwlyh wr h{djjhudwh derxw wkh srolf| hqylurqphqw1 Lq

vrph flufxpvwdqfhv/ wkhlu uhwlfhqfh shuplwv juhdwhu frppxqlfdwlrq wkdq

zrxog eh srvvleoh li wkhlu pdqgdwh zhuh qduurz1 Diwhu glvfxvvlqj wkh

htxloleuld wkdw duh srvvleoh lq wkh frppxqlfdwlrq vxe0jdph/ zh uhylvlw

wkh frpshwlwlrq ehwzhhq wkh srolwlfdo sduwlhv1 Ilqdoo|/ zh frpsduh wkh

srolf| rxwfrphv wkdw uhvxow iurp wkh gl�huhqw pdqgdwhv1
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91914 Frppxqlfdwlrq Jdph zkhq VLJ Ohdghuv Kdyh d Eurdg

Pdqgdwh

Zh frqvlghu wkh lqfhqwlyhv idflqj dq rujdql}dwlrq wkdw kdv ghwdlohg nqrzo0

hgjh ri wkh srolf| hqylurqphqw1 Dv ehiruh/ wkh lqirupdwlrq lq wkh kdqgv

ri wkh ohdghuv doorzv wkhp wr lghqwli| wkh lghdo soldeoh srolf| iru VLJ

phpehuv1 Wkh lqirupdwlrq dovr pd| eh uhohydqw wr wkh jhqhudo sxeolf1

Wkh ohdghuv vhhn wr pd{lpl}h wkh dyhudjh h{shfwhg xwlolw| ri jurxs

phpehuv1 Zh fdq zulwh wkh pd{lpdqg dv

HX7 @ �y�7 .

] q

K4�?

�+s� � �,2iK+e,ge.

] K4@ 
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�
�+s� � �,2 . e

�
iK+e,ge1

+91:,

Khuh/ �y�7 @ H�y�7 lv wkh h{shfwhg xwlolw| wkdw wkh dyhudjh VLJ phpehu
zrxog ghulyh iurp wkh �{hg srvlwlrqv ri sduw| D/ iK+�, lv wkh suredelolw|
ghqvlw| ixqfwlrq wkdw ghvfulehv wkh ohdghu*v eholhiv derxw wkh uhodwlyh
srsxodulw| ri wkh sduwlhv> e4�? dqg e4@ duh wkh plqlpxp dqg pd{lpxp
ydoxhv ri e lq wklv glvwulexwlrq> dqg � lv wkh fxw0r� ydoxh iru e dw zklfk
sduw| D zlqv wkh hohfwlrq> l1h1/ e ? � lpsolhv v A 4@51 Qrwh wkdw �y�7 lv
rxwvlgh wkh ohdghuv* frqwuro1 Qrwh wrr wkdw wkh vhfrqg lqwhjudo lqfoxghv
wkh uhdol}dwlrq ri �e/ zklfk lv wkh �h{wud� xwlolw| +srvlwlyh ru qhjdwlyh,
wkdw phpehuv zrxog ghulyh iurp wkh �{hg srvlwlrqv ri sduw| E/ zhuh
wkdw sduw| wr zlq wkh hohfwlrq1 Wkh ohdghuv uhfrjql}h wkdw wkhlu phvvdjh
fdq d�hfw wklv frpsrqhqw ri xwlolw|/ ehfdxvh wkh uhsruw pljkw fkdqjh
wkh zlqqhu ri wkh hohfwlrq1 Zkhq ghflglqj zkdw phvvdjh wr vhqg/ wkh
ohdghuv pxvw frqvlghu zkdw ydoxhv ri e duh prvw olnho| wr suhydlo zkhq
wkhlu frppxqltxì pdnhv wkh gl�huhqfh lq wkh hohfwlrq14:

Wkh ohdghuv duh frqfhuqhg zlwk krz wkhlu vwdwhphqw zloo d�hfw HX7 1
Wkhlu phvvdjh dowhuv yrwhu* eholhiv derxw �/ wkhuhe| fkdqjlqj �� dqg �1
Iurp htxdwlrq +917,/ zh nqrz wkdw

� @ 5i+�s� ��,+s� � s�,1 +91;,

Zh fdq xvh +91:, wr fdofxodwh wkh h�hfw ri d fkdqjh lq � rq wkh dyhudjh
h{shfwhg xwlolw| ri jurxs phpehuv1 Zh �qg

gHX7

g�
@

�
+s� � �,2 � +s� � �,2 � �

�
iK+�,=

4:Vrph uhdghuv zloo uhfrjql}h d sdudooho zlwk wkh zrun ri Ihgghuvhq dqg Shvhqgruihu +4<<9,1

Wkhvh dxwkruv glvfxvv krz lpshuihfwo| lqiruphg yrwhuv rxjkw wr frqglwlrq wkhlu yrwh rq wkh
vwdwhv ri wkh zruog lq zklfk wkhlu yrwh lv slyrwdo1
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Diwhu vxevwlwxwlqj iru � xvlqj +91;,/ wklv htxdwlrq fdq eh uhzulwwhq dv

gHX7
g�

@ 5+s� � s�, ^�� +4� i,�s� i��` iK+�,=

Ilqdoo|/ vlqfh g�@g�� lv srvlwlyh li dqg rqo| li +s� � s�, lv srvlwlyh/ zh
vhh wkdw wkh VLJ zlvkhv wr gholyhu d phvvdjh wkdw udlvhv �� li dqg rqo|
li �� ? ^� � +4� i,�s` @i 1 Hylghqwo|/ VLJ ohdghuv zlwk d eurdg pdqgdwh
zloo h{djjhudwh wkhlu vwdwhphqwv derxw � rqo| xs wr d srlqw1 Rqfh �� @
^� � +4� i,�s` @i / wkh| kdyh qr ghvluh wr lqgxfh vwloo kljk h{shfwdwlrqv ri
�7 dqg �� 1
Zh dwwhpsw qrz wr frqvwuxfw d wzr0sduwlwlrq htxloleulxp ri wkh frp0

pxqlfdwlrq vxe0jdph1 Dv ehiruh/ yrwhuv wdnh d phvvdjh ri �orz� wr phdq
wkdw � olhv ehwzhhq �4�? dqg �� iru vrph ydoxh ri ��/ dqg d phvvdjh ri

�kljk/� wr phdq wkdw � olhv ehwzhhq �� dqg �4@ 1 Wkh dowhuqdwlyh phv0

vdjhv jhqhudwh gl�huhqw ydoxhv iru �/ zklfk lv wkh kljkhvw ydoxh ri e iru

zklfk sduw| D zlqv wkh hohfwlrq1 Li wkh VLJ uhsruwv �orz/� wkh fxw0r�

srlqw lv �,J� @ 5i ^�s� ^$. +4� $,�`+�4�? . ��,@5� +4� $,�`+s� � s�,/
frqvlghulqj wkdw �� @ ^$.+4�$,�`+�4�? . ��,@5 . +4�$,� zkhq yrwhuv

eholhyh wkdw � � ��= Li wkh VLJ uhsruwv �kljk/� wkh fxw0r� srlqw lqvwhdg lv

���}� @ 5i ^�s� ^$.+4�$,�`+��.�4@ ,@5�+4�$,�`+s��s�,= Wkh ohdg0
huv pxvw eh lqgl�huhqw ehwzhhq vhqglqj wkh dowhuqdwlyh phvvdjhv zkhq

� @ ��/ zklfk uhtxluhv

] q,J�
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eiK+e,ge1 +91<,

Wkh ohiw0kdqg vlgh ri +91<, jlyhv wkh h{wud h{shfwhg xwlolw| wkdw wkh
dyhudjh VLJ phpehu zrxog ghulyh iurp wkh soldeoh srolf| ri sduw| D/ li
wkh rujdql}dwlrq*v uhsruw ri �kljk� lqvwhdg ri �orz� zhuh wr fdxvh sduw|
D wr zlq wkh hohfwlrq1 Wkh uljkw0kdqg vlgh jlyhv wkh h{wud h{shfwhg xwlolw|
wkdw wkh dyhudjh phpehu zrxog ghulyh iurp wkh �{hg srvlwlrqv ri sduw|
E/ frqvlghulqj rqo| wkrvh ydoxhv ri e iru zklfk wkh jurxs*v fkrlfh ri
phvvdjh pdnhv wkh gl�huhqfh lq wkh hohfwlrq1 Qrwh wkdw erwk ri wkhvh
pdjqlwxghv frxog eh qhjdwlyh1
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Wr surfhhg ixuwkhu/ zh dvvxph wkdw wkh ohdghuv kdyh d xqlirup sulru
glvwulexwlrq iru wkh uhodwlyh srsxodulw| ri sduw| E1 Wkdw lv/ zh wdnh �e wr
eh xqlirupo| glvwulexwhg ehwzhhq e4�? dqg e4@ / vr wkdw iK lv d frqvwdqw1
Lq wklv fdvh/ +91<, ehfrphv4;

5+�� � �s,+s� � s�, @
�,J� . ���}�

5
>

zklfk lpsolhv wkdw

�� @
5

5� i ^$ . +4� $,�`
�

�
+4� i,�s. i+4� $,� . i ^$ . +4� $,�`

�
�4�? . �4@ 

7

��
=+9143,

Li wkh ydoxh ri �� lq +9143, idoov ehwzhhq �4�? dqg �4@ / wkhq zh kdyh
lghqwl�hg d ohjlwlpdwh wzr0sduwlwlrq htxloleulxp ri wkh frppxqlfdwlrq
vxe0jdph1 Fohduo|/ wkh h{lvwhqfh ri d wzr0sduwlwlrq htxloleulxp ghshqgv
rq wkh sdudphwhuv ydoxhv iru $/ �/ dqg �/ dqg rq wkh srvlwlrqv wkdw kdyh
ehhq dqqrxqfhg1 Qrwlfh wkdw zkhq d wzr0sduwlwlrq htxloleulxp h{lvwv/ wkh
srlqw dw zklfk wkh rujdql}dwlrq vzlwfkhv iurp vhqglqj rqh phvvdjh wr
wkh rwkhu grhv qrw frph dw �� @ �s1 Lq rwkhu zrugv/ wkh rujdql}dwlrq grhv
qrw vzlwfk iurp uhsruwlqj �orz� wr uhsruwlqj �kljk� dw d ydoxh ri � dw
zklfk wkh jurxs phpehuv zrxog iduh htxdoo| zhoo xqghu wkh dowhuqdwlyh
soldeoh srvlwlrqv1
Wr xqghuvwdqg zk| wklv lv vr/ ohw xv frqvlghu d frqfuhwh h{dpsoh1

Vxssrvh wkdw s� A s�/ �s @ +�4�? . �4@ ,@5/ � ? 3/ � @ 4/ dqg wkdw
� lv d elw ohvv wkdq �s1 Lq wklv vlwxdwlrq/ li wkh ohdghuv kdg d qduurz
pdqgdwh/ wkh| zrxog uhsruw �orz� lq rughu wr vwhhu yrwhv wr sduw| D1
Wkh| zrxog dwwhpsw wr dvvlvw sduw| D lq wklv vlwxdwlrq/ ehfdxvh � ? �s
dqg s� ? s� lpso| wkdw phpehuv zrxog suhihu s� wr s� 1 Exw zkhq wkh
ohdghuv kdyh d eurdg pdqgdwh/ wkh| uhsruw gl�huhqwo|14< Wkhlu uhdvrqlqj
lv dv iroorzv1 Jlyhq yrwhuv* sulru eholhiv/ wkh dyhudjh yrwhu lqlwldoo| suhihuv
wkh soldeoh srvlwlrq ri sduw| D1 Wkxv/ wkh hohfwlrq zloo eh forvh rqo| zkhq
wkh �{hg srvlwlrqv ri sduw| E suryh wr eh wkh pruh srsxodu1 Wkhvh duh
wkh rqo| frqglwlrqv xqghu zklfk wkh rujdql}dwlrq*v phvvdjh pljkw pdnh
wkh gl�huhqfh lq wkh hohfwlrq1 Vlqfh � lv forvh wr �s/ wkh VLJ phpehuv zloo
iduh doprvw dv zhoo xqghu s� dv xqghu s�1 D uhsruw ri �kljk� lpsuryhv wkh

4;Wkh ohiw0kdqg vlgh ri +91<, ehfrphv 2Ew�3 7R�ER�3 R��sKEq��}� 3 q,J��/ zkloh wkh uljkw0
kdqg vlgh ehrpfhv sKEq��}� 3 q,J��Eq��}�n q,J��*21 Wkhq wkh whupv sK dqg Eq��}� 3 q,J��

fdqfho iurp erwk vlghv1
4<Qrwh wkdw w� ' 7Rn 2sE�3 /�B* E23 s� 	 7R lq wklv fdvh1
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dyhudjh phpehu*v ryhudoo zhoiduh e| khoslqj sduw| E wr zlq lq vlwxdwlrqv

zkhuh lw lv prvw olnho| wkdw e A 31

Zh kdyh vhhq lq Vhfwlrq 91614 wkdw/ zkhq wkh ohdghuv kdyh d qduurz

pdqgdwh/ wkh| xvh dw prvw wzr glvwlqfw phvvdjhv lq dq| htxloleulxp ri wkh

frppxqlfdwlrq jdph1 Wklv olplwdwlrq rq wkh vl}h ri wkhlu �yrfdexodu|�

uh hfwv wkh srzhuixo lqfhqwlyh wkh| kdyh wr h{djjhudwh1 Exw/ dv zh kdyh

mxvw vhhq/ ohdghuv zlwk d eurdg pdqgdwh duh ohvv lqfolqhg wr h{djjhudwh1

Dffruglqjo|/ wkh vhyhuh olplwdwlrq rq wkh vl}h ri wkhlu yrfdexodu| qhhg qrw

dsso|1 Iru vrph sdudphwhu ydoxhv dqg srolf| srvlwlrqv/ wkh rujdql}dwlrq

pd| eh deoh wr xvh wkuhh ru pruh glvwlqfw phvvdjhv lq dq htxloleulxp ri

wkh frppxqlfdwlrq jdph1 Hdfk phvvdjh zrxog fruuhvsrqg wr d gl�huhqw

udqjh ri ydoxhv ri � dqg zrxog lpso| d gl�huhqw ydoxh iru �1 Dv xvxdo/ wkh

ohdghuv pxvw eh lqgl�huhqw ehwzhhq vhqglqj dowhuqdwlyh phvvdjhv zkhq �

lv dw rqh ri wkh erxqgdulhv1 Wkh juhdwhu lv wkh qxpehu ri phvvdjhv iurp

zklfk wkh ohdghuv fkrrvh/ wkh pruh ghwdlohg zloo eh wkh lqirupdwlrq wkh|

frqyh| derxw wkh srolf| hqylurqphqw1

91915 Srolwlfdo Frpshwlwlrq zkhq VLJ Ohdghuv Kdyh d Eurdg

Pdqgdwh

Zh wxuq qrz wr wkh frpshwlwlrq ehwzhhq srolwlfdo sduwlhv wkdw dqwlflsdwh

wkh dqqrxqfhphqwv ri wkh VLJ ohdghuv1 Wr looxvwudwh wkh qdwxuh ri wklv

frpshwlwlrq/ zh irfxv rq d vshfldo fdvh zlwk � @ 4 dqg � ? 31 Zh dovr

dvvxph wkdw wkh sduwlhv h{shfw wkh rujdql}dwlrq wr fkrrvh iurp dw prvw

wzr glvwlqfw phvvdjhv/ qr pdwwhu zkdw wkh sduwlhv* srvlwlrqv kdsshq wr

eh1

Dv zdv wkh fdvh lq Vhfwlrq 91615/ wkh srolwlfdo htxloleulxp ihdwxuhv frq0

yhujhqfh lq wkh soldeoh srvlwlrqv ri wkh wzr sduwlhv1 Wkh sduwlhv* frpprq

srvlwlrq ghshqgv rq wkh dfwxdo lghdo srolf| ri wkh VLJ1 Frqvlghu �uvw wkh

rxwfrph zkhq � lv odujh> lq sduwlfxodu/ � � ��/ zkhuh
53

�� @ �4@ . 5+4� $,� �
4

5
i+�4@ � �4�?,=

Lq wklv vlwxdwlrq/ wkh sduwlhv dgrsw soldeoh srvlwlrqv ri

s� @ s� @ �4@ . 5+4� $,� �
4

7
i +�4@ � �4�?, =

53Qrwh wkdw zh qhhg w4@ : w� : w4�?1 Wkh �uvw lqhtxdolw| lv hqvxuhg iru doo B 	 f1 Wkh

vhfrqg uhtxluhv 32E�3 /�B 	 Ew4@ 3 w4�?�E�3 s*2�1 Li wklv olplwdwlrq rq wkh vl}h ri B lv qrw

vdwlv�hg/ wkh VLJ zloo idlo wr hgxfdwh wkh yrwhuv dw wkh frppxqlfdwlrq vwdjh/ dqg wkh sduwlhv

zloo fkrrvh R� ' R� ' Ew4�? n w4@ �*2 n E�3 /�B lq dqwlflsdwlrq ri wklv idloxuh1
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Wkhq �s @ �4@ .5+4�$,��i +�4@ � �4�?, @7/ dqg/ dffruglqj wr +9143,/
�� @ ��= Vlqfh � � �� @ ��/ wkh rujdql}dwlrq gholyhuv wkh phvvdjh wkdw
�kljk� iru doo ydoxhv ri � lq wklv udqjh1 Wklv phvvdjh ohdgv yrwhuv wr
xsgdwh wkhlu eholhiv/ vr wkdw �� @ �

2
+�� . �4@ , @ �4@ . 5+4 � $,� �

�

e
i +�4@ � �4�?,1
Qrwlfh wkdw �s @ ��1 Wkdw lv/ wkh sduwlhv dgrsw srvlwlrqv dw wkh dyhudjh

h{shfwhg lghdo srolf| lq wkh srsxodwlrq dv d zkroh1 Lq rughu wr gr vr/ wkh|
pxvw fruuhfwo| iruhfdvw zkdw wkh dyhudjh yrwhuv* h{shfwhg lghdo srolf| zloo
eh diwhu wkh VLJ lvvxhv lwv uhsruw derxw �1
Wr vhh zk| wklv lv dq htxloleulxp/ vxssrvh wkdw sduw| D zhuh wr dgrsw

d srvlwlrq d elw ehorz s� 1 Vlqfh � A ��/ wkh rujdql}dwlrq zrxog vwloo
uhsruw �kljk1� Dowkrxjk �� zrxog idoo voljkwo|/ lw zrxog qrw idoo e| dv
pxfk dv �s/ vr �s� �� zrxog wxuq qhjdwlyh1 Wkhq/ dffruglqj wr +917,/ sduw|
Dzrxog orvh yrwhv iru hyhu| uhdol}dwlrq ri �e1 Wkxv/ wkh ghyldwlrq zrxog
uhgxfh wkh sduw|*v fkdqfhv ri zlqqlqj wkh hohfwlrq1 Vlploduo|/ li sduw| D
zhuh wr ghyldwh wr d kljkhu ydoxh ri s�/ lwv suredelolw| ri zlqqlqj wkh
hohfwlrq zrxog idoo1
Iru vpdoo ydoxhv ri �/ wkh rxwfrph lv dqdorjrxv1 Li � ? �, @ �4�? .

5+4� $,� . i+�4@ � �4�?,@5/ wkh soldeoh srvlwlrqv frqyhujh wr54

s� @ s� @ �4�? . 5+4� $,� .
4

7
i +�4@ � �4�?, 1

Zlwk �s @ �4�? . 5+4� $,� . i +�4@ � �4�?, @7/ htxdwlrq +9143, lpsolhv
wkdw �� @ �,/ zklfk h{fhhgv �1 Wkxv/ wkh ohdghu uhsruwv �orz� iru doo
ydoxhv ri � lq wklv udqjh1 Wkh yrwhuv xsgdwh wkhlu eholhiv vr wkdw �� @
+�4�?. ��,@5 @ �4�?.5+4�$,�. i +�4@ � �4�?, @71 Djdlq/ �s @ ��1 Wkh
sduwlhv duh xqzloolqj wr ghyldwh iurp wklv frpprq srvlwlrq iru uhdvrqv
wkdw duh dqdorjrxv wr wkrvh iru odujh �1
Ilqdoo|/ iru lqwhuphgldwh ydoxhv ri �/ wkh htxloleulxp srvlwlrqv ri wkh

sduwlhv ydu| zlwk wkh vwdwh ri wkh zruog1 Exw qrz wkh VLJ grhv qrw
dfklhyh lwv lghdo srolf| lq dq| vwdwh1 Udwkhu/ wkh sduwlhv wdnh frpprq
srvlwlrqv dw wkh ydoxh ri �s wkdw pdnhv wkh ohdghu lqgl�huhqw ehwzhhq
vhqglqj wkh dowhuqdwlyh phvvdjhv1 Wkh frpprq htxloleulxp ydoxh ri s�

dqg s� dv d ixqfwlrq � fdq eh fdofxodwhg xvlqj +9143,1 Wkh rujdql}dwlrq
lv lqgl�huhqw ehwzhhq vhqglqj wkh dowhuqdwlyh phvvdjhv zkhq � @ �� @
+4� i,�s. i+4� $,� . i+�4�? . �4@ ,@71 Wkh htxloleulxp kdv

�s @ s� @ s� @
4

5+4� i,

�
+5� i, � � 5i+4� $,� �

4

5
i +�4�? . �4@ ,

�
/

54Wklv vwdwhphqw suhvxphv wkdw w, : w4�?/ ru wkdw 32E�3 /�B 	 sEw4@ 3 w4�?�*21 Li wklv
lv qrw vr/ wkhuh h{lvwv qr wzr0sduwlwlrq htxloleulxp lq wkh frppxqlfdwlrq vxe0jdph1



4;9 91 Hgxfdwlqj Yrwhuv

iru � ehwzhhq �, dqg ��1
Wr vhh zk| wklv lv dq htxloleulxp/ frqvlghu d ghyldwlrq e| sduw| D1 D

ghyldwlrq wr d kljkhu srvlwlrq rq wkh soldeoh lvvxh zrxog lqfuhdvh ��/ dqg
wkhuhe| lqgxfh wkh rujdql}dwlrq wr uhsruw �orz1� Wklv zrxog ohdyh wkh
dyhudjh yrwhu zlwk d orz h{shfwhg lghdo srolf| ri �� @ +�4�? . ��,@5 .
+4�$,�/ vr wkdw �s� �� zrxog eh srvlwlyh1 Wkhq/ e| +917,/ sduw| Dzrxog
fdswxuh ohvv wkdq wkh iudfwlrq v @ 4@5 � e ri wkh yrwhv/ iru dq| ydoxh
ri e1 Wklv zrxog kdup wkh sduw|*v hohfwrudo survshfwv/ uhodwlyh wr lwv
fkdqfhv zkhq lw dgrswv wkh vdph srvlwlrq dv lwv ulydo1 Li wkh sduw| zhuh
wr ghyldwh wr d orzhu srvlwlrq rq wkh soldeoh lvvxh/ �� zrxog idoo dqg
wkh rujdql}dwlrq zrxog uhsruw �kljk1� Wkhq wkh h{shfwhg lghdo dprqj
phpehuv zrxog ulvh wr �� @ +�� . �4@ ,@5 . +4 � $,�/ dqg �s � �� zrxog
ehfrph qhjdwlyh1 Djdlq/ wkh sduw| orvhv yrwhv iru dq| uhdol}dwlrq ri �e1 Lq
vkruw/ zkhq wkh sursrvdov duh vxfk wkdw wkh VLJ lv lqgl�huhqw ehwzhhq
vhqglqj wkh dowhuqdwlyh phvvdjhv/ dq| ghyldwlrq e| d sduw| fdxvhv wkh
VLJ ohdghuv wr vhqg d phvvdjh wkdw lv lqmxulrxv wr wkh sduw|*v fdxvh1

91916 D Frpsdulvrq ri Wzr Pdqgdwhv

Kdylqj ghvfulehg rxwfrphv ri wkh frppxqlfdwlrq0fxp0hohfwlrq jdph xq0
ghu dowhuqdwlyh dvvxpswlrqv derxw wkh rujdql}dwlrq*v pdqgdwh/ zh fdq
qrz srvh d ixuwkhu txhvwlrq1 Vxssrvh wkh lqwhuhvw jurxs fdq fkrrvh wkh
remhfwlyh ixqfwlrq iru lwv ohdghuv1 Vkrxog wkh jurxs gluhfw lwv ohdghuv wr
irfxv qduurzo| rq wkh soldeoh srolf| lvvxh ru pruh eurdgo| rq wkh php0
ehuv* ryhudoo zhoiduhB Ri frxuvh/ wkh lqvwuxfwlrqv zrxog kdyh wr eh lvvxhg
ehklqg d yhlo ri ljqrudqfh/ wkdw lv/ dw d wlph zkhq wkh phpehuv nqrzv
rqo| wkh sulru glvwulexwlrq ri ��/ dqg qrw wkh dfwxdo uhdol}dwlrq ri wkh
vwdwh ri wkh zruog1 Wkh lqvwuxfwlrqv zrxog dovr qhhg wr eh revhuydeoh wr
wkh srolwlfdo sduwlhv/ dqg elqglqj/ ru hovh wkh sduwlhv pljkw fkrrvh wkhlu
srvlwlrqv lq h{shfwdwlrq ri gl�huhqw ehkdylru e| wkh ohdghuv wkdq zrxog
dfwxdoo| eh wkh fdvh1

D frpsdulvrq ri wkh wzr pdqgdwhv whdfkhv dq lqwhuhvwlqj ohvvrq1 Rq
wkh rqh kdqg/ wkh ohdghuv zkr frqfhuq wkhpvhoyhv zlwk wkh ryhudoo zhoiduh
ri wkh phpehuv kdyh juhdwhu fuhglelolw|1 Vxfk ohdghuv duh ehwwhu deoh wr
hgxfdwh jurxs phpehuv derxw wkh srolf| hqylurqphqw1 Wkh hgxfdwlrq
lv ydoxdeoh wr wkh phpehuv/ ehfdxvh lw doorzv wkhp wr hohfw zlwk kljkhu
suredelolw| wkh sduw| wkdw zrxog surylgh wkhp zlwk kljkhu zhoiduh1 Wklv
frqvlghudwlrq dorqh zrxog vxjjhvw wkdw wkh ohdghuv rxjkw eh judqwhg d
eurdg pdqgdwh1 Rq wkh rqh kdqg/ wkh frpshwlwlrq ehwzhhq wkh srolwlfdo
sduwlhv iru idyrudeoh sxeolflw| lv pruh lqwhqvh zkhq wkh ohdghuv irfxv
qduurzo| rq wkh soldeoh lvvxh1 Dv zh kdyh vhhq/ ohdghuv zlwk vxfk d irfxv
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fdq rqo| uhsruw fuhgleo| derxw zklfk ri wkh sduwlhv* soldeoh srvlwlrqv
zrxog ehwwhu vhuyh wkh jurxs1 Nqrzlqj wkdw wkh rujdql}dwlrq zloo surylgh
yrwhuv zlwk wklv lqirupdwlrq/ wkh sduwlhv duh ohg wr dgrsw srvlwlrqv dw ru
forvh wr wkh jurxs*v lghdo1
Wkh dqdo|vlv zh kdyh shuiruphg doorzv xv wr frpsduh rxwfrphv iru wkh

vshfldo fdvh zkhuh � @ 4 dqg wkh VLJ ohdghuv vhqg rqh ri wzr glvwlqfw
phvvdjhv1 Lq wkh fdvh ri d qduurz pdqgdwh/ wkh htxloleulxp soldeoh srolf|
pdwfkhv wkh jurxs*v lghdo iru doo ydoxhv ri � ehwzhhq �, @ �4�?.5+4�$,�
dqg �� @ �4@ . 5+4 � $,�1 Vr wkh rqo| wlph wkdw wkh eurdg pdqgdwh
pljkw frqfhlydeo| gholyhu d ehwwhu soldeoh srolf| wr wkh jurxs phpehuv
lv zkhq � ? �, ru � A ��1 Exw iru � ? �,/ wkh soldeoh srolf| h{fhhgv
wkh VLJ*v lghdo srolf| xqghu hlwkhu pdqgdwh/ dqg wkh srolf| rxwfrph lv
odujhu +dqg wkxv ixuwkhu iurp wkh jurxs*v lghdo, lq wkh fdvh ri d eurdg
pdqgdwh1 Vlploduo|/ zkhq � A ��/ wkh soldeoh srolf| idoov vkruw ri wkh
VLJ*v lghdo srolf| xqghu hlwkhu pdqgdwh/ exw wkh vkruwidoo lv odujhu zkhq
wkh ohdghuv kdyh d eurdg pdqgdwh1 Wkxv/ qr pdwwhu zkdw wkh dfwxdo
ydoxh ri �/ wkh VLJ phpehuv dfklhyh d pruh idyrudeoh soldeoh srolf|
zkhq wkhlu ohdghuv sxuvxh d qduurz pdqgdwh wkdq zkhq wkh| sxuvxh d
eurdg rqh1 Pruhryhu/ wkh sduwlhv* soldeoh srvlwlrqv duh wkh vdph lq hyhu|
htxloleulxp1 Wklv phdqv wkdw wkh suredelolw| wkdw hlwkhu sduw| zloo zlq
wkh hohfwlrq lv wkh vdph zlwk wkh wzr gl�huhqw pdqgdwhv1 Wkh fkdqfhv
iru lpsohphqwdwlrq ri wkh dowhuqdwlyh �{hg sodwirupv lv dovr wkh vdph1
Lw iroorzv wkdw wkh jurxs phpehuv iduh ehwwhu zlwk ohdghuv zkr irfxv
qduurzo| rq wkh soldeoh lvvxh zkhq rqh ri wzr phvvdjhv lv xvhg e| wkh
rujdql}dwlrq wr ghvfuleh wkh vwdwh ri wkh zruog1
Lw lv srvvleoh wkdw d jurxs pljkw zlvk wr judqw lwv ohdghuv d eurdg pdq0

gdwh/ li e| grlqj vr lw doorzhg wkhp wr surylgh ghwdlohg lqirupdwlrq derxw
wkh srolf| hqylurqphqw1 Zh fdqqrw uxoh rxw wkh srvvlelolw| wkdw php0
ehuv* h{ dqwh zhoiduh zrxog eh kljkhu zlwk zhoiduh pd{lpl}lqj ohdghuv/ li
wkh odwwhu frxog dfklhyh dq htxloleulxp lq wkh frppxqlfdwlrq jdph zlwk
pruh wkdq wzr phvvdjhv1 Exw qhlwkhu lv lw hdv| wr frqvwuxfw dq h{dpsoh
zkhuh wklv lv wuxh1 Udwkhu/ wkh VLJ phpehuv w|slfdoo| iduh ehwwhu zkhq
wkhlu ohdghuv duh lqvwuxfwhg wr ljqruh doo lvvxhv ehvlghv wkdw ri frpprq
lqwhuhvw wr wkh phpehuvkls1 Wkh frqvwudlqw wkdw wklv qduurz pdqgdwh
lpsrvhv rq wkh ohdghuv* frppxqlfdwlrq vhuyhv wkh phpehuv zhoo lq wkh
srolwlfdo frpshwlwlrq1
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