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41 Vxssrvh wkdw U djhqwv zdqw wr jhw wlfnhwv iru d frqfhuw1 Wkhvh U djhqwv duh v|pphwulf dqg ulvn
qhxwudo/ dqg wkhlu ydoxhv iru dwwhqglqj wkh frqfhuw duh lqghshqghqwo|/ lghqwlfdoo| glvwulexwhg rq
L dfc �o +xqlirup,1 Wkhuh duh wzr wlfnhwv dydlodeoh1 D phfkdqlvp lv ghvfulehg e| wkh vwudwhj|
vsdfh iru wkh djhqwv/ wkh doorfdwlrq uxoh zklfk ghwhuplqhv zkr jhwv wlfnhwv dv d ixqfwlrq ri
wkh djhqwv* fkrlfhv/ dqg d fruuhvsrqglqj vhw ri wudqvihuv1

Qrwh= Li ? udqgrp yduldeohv duh glvwulexwhg xqlirupo| rq dfc �o/ wkh h{shfwhg ydoxh ri wkh &|�

kljkhvw ydoxh lv E?� & n �� ��*E?n ���
Frqvlghu wkh iroorzlqj dxfwlrq phfkdqlvpv=
+4, Djhqwv vxeplw vhdohg elgv1 Wkh elgghuv zkr sodfhg wkh kljkhvw wzr elgv uhfhlyh wlfnhwv/
dqg wkh| sd| wkh dprxqw ri wkh wklug0kljkhvw elg1 Hyhu|rqh hovh sd|v qrwklqj1
+5, Djhqwv vxeplw vhdohg elgv1 Wkh elgghuv zkr sodfhg wkh wzr kljkhvw elgv uhfhlyh wlfnhwv/
dqg wkh| sd| wkhlu elgv1 Hyhu|rqh hovh sd|v qrwklqj1

+d, Iru hdfk ri wkh wzr dxfwlrqv/ dqvzhu= +l, Zkdw lv wkh h{shfwhg uhyhqxh wr wkh dxfwlrqhhuB
+ll, Zkdw lv wkh suredelolw| wkdw d elgghu zlwk ydoxh �� jhwv d wlfnhwB +lll, Zkdw lv wkh
h{shfwhg sd|phqw ri d elgghu zlwk ydoxh �� +xqfrqglwlrqdoo|/ l1h1/ ehiruh wkh dxfwlrq
ehjlqv,B

+e, Qrz vxssrvh wkdw wlfnhw sulfhv duh uhjxodwhg/ vr wkdw wkh wlfnhw r!fh pxvw vhoo wkhp
dw d orz �{hg sulfh +qrupdol}hg wr }hur,1 Ixuwkhu/ dvvxph wkdw djhqwv ydoxh wkhlu wlph
dw d prqhwdu| udwh ri K � |/ zkhuh K lv wkh vdph iru doo djhqwv dqg | lv wlph1 Wzr qhz
phfkdqlvpv duh ehlqj frqvlghuhg/ ghvfulehg dv iroorzv=
+6, Wkh wlfnhw r!fh dqqrxfhv wkdw dw d vshfl�hg wlph/ lw zloo dzdug wkh wlfnhwv iru iuhh
wr wkh �uvw wzr djhqwv lq olqh1 Wkh djhqwv fdq wkhq fkrrvh wr olqh xs | krxuv ehiruh wkh
dzdug wlph1 Li wkh| duh dprqj wkh �uvw wzr djhqwv wkhuh/ wkh| zdlw xqwlo wkh er{ r!fh
rshqv dqg fodlp wkh wlfnhwv1 Li wkhuh duh douhdg| wzr djhqwv lq olqh/ wkhq wkh| jr krph
zlwkrxw ehdulqj dq| frvwv +wkdw lv/ lw lv frvwohvv wr vkrz xs,1
+7, Doo djhqwv pd| vshqg wlph oree|lqj wkh wlfnhw djhqw wr fkrrvh wkhp iru wkh wlfnhwv1
Wkh wzr djhqwv zkr vshqg wkh prvw wlph oree|lqj uhfhlyh wkh wlfnhwv1 Oree|lqj lv
xqrevhuydeoh wr wkh rwkhu djhqwv1
Dvvxph wkdw d v|pphwulf Ed|hvldq Qdvk Htxloleulxp h{lvwv iru hdfk jdph1 Iru hdfk ri
+5, dqg +6,/ ghvfuleh wkh doorfdwlrq uxoh iru wkh fruuhvsrqglqj gluhfw phfkdqlvp1

+f, Dujxh eulh | wkdw wkh h{shfwhg +prqhwdu| htxlydohqw, sd|phqw pdgh e| dq djhqw zkr
uhdol}hv w|sh �� +xqfrqglwlrqdo rq zkhwkhu ru qrw vkh uhfhlyhv d wlfnhw, lv wkh vdph dfurvv
phfkdqlvpv +4,0+7,1 Zkdw grhv wklv lpso| derxw wkh h{shfwhg ydoxh ri wkh wrwdo h{shq0
glwxuh dfurvv doo U djhqwv lq +4,0+7,B Zkdw duh wkh hvvhqwldo dvvxpswlrqv dqg ihdwxuhv ri
wkh phfkdqlvpv zklfk ohdg wr wklv �uhyhqxh htxlydohqfh�B Zulwh dq htxdwlrq ghvfulelqj
wkh djhqw*v lqgluhfw xwlolw| lq hdfk phfkdqlvp dv d ixqfwlrq ri wkh suredelolw| ri zlqqlqj/
dqg vkrz krz wklv fdq eh xvhg wr suryh wkh uhyhqxh htxlydohqfh uhvxow gluhfwo|1

+g, Lq phfkdqlvp +6,/ krz orqj ehiruh wkh dzdug wlph grhv dq djhqw zlwk ydoxh �� vkrz xsB
Lq phfkdqlvp +7,/ krz pxfk wlph grhv dq djhqw zlwk ydoxh �� vshqg oree|lqjB
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51 Frqvlghu wkh iroorzlqj jdph1 Wkhuh lv d ex|hu dqg d vhoohu1 Wkh ex|hu*v xwlolw| lv jlyhq e|
% � � � |�c zkloh wkh vhoohu*v xwlolw| lv |7 � % � S� Wkh ex|hu*v ydoxh � dqg wkh vhoohu*v frvw S duh
sulydwh lqirupdwlrq/ zlwk sulru glvwulexwlrqv 8 E�� rq d�c 7�o dqg CES� rq dSc 7So1 Dvvxph 7S � 7�c
S � �c dqg S 	 7�� Vxssrvh wkdw zh frqvlghu lpsohphqwlqj dq h!flhqw doorfdwlrq/ %ESc �� ' �
li � : S dqg %ESc �� ' f rwkhuzlvh1

+d, Ghvfuleh d vhw ri wudqvihuv/ |�ESc �� dqg |7ESc �� zklfk lpsohphqw h!flhqf| lq grplqdqw
vwudwhjlhv/ dqg ixuwkhu/ zklfk rqo| vshfli| qrq0}hur wudqvihuv li wudgh wdnhv sodfh1 Wkh
orjlf vkrxog eh forvho| uhodwhg wr d vhfrqg0sulfh dxfwlrq ru d �slyrwdo� phfkdqlvp1 Vkrz
wkdw wkhvh wudqvihuv hvvhqwldoo| jlyh dzd| wkh �Jdlqv Iurp Wudgh� wzlfh/ dqg wkxv duh qrw
exgjhw0edodqfhg1 Lqwhusuhw wklv �qglqj lq wkh frqwh{w ri jlylqj wkh djhqwv wkh fruuhfw
�vrfldo� lqfhqwlyhv1

+e, Qrz frqvlghu ghvljqlqj d Ed|hvldq lqfhqwlyh frpsdwleoh phfkdqlvp1 Dvvxph wkdw wkhuh
duh qr sduwlflsdwlrq frqvwudlqwv1 Ghulyh wkh wudqvihuv �|�ESc �� dqg �|7ESc �� zklfk duh ELF
dqg exgjhw0edodqfhg1 H{sodlq zk| exgjhw0edodqfh fdq eh rewdlqhg lq wklv fdvh1 Wkhq/
ghvfuleh d fdvh zkhuh wkh ex|hu*v h{shfwhg xwlolw|/ frqglwlrqdo rq khu w|sh/ lv qhjdwlyh1

+f, Vxssrvh wkdw wkh djhqwv kdyh sduwlflsdwlrq frqvwudlqwv= wkh rxwvlgh rswlrq lv 3/ dqg hdfk
djhqw pxvw jhw qrq0qhjdwlyh h{shfwhg sd|r� diwhu revhuylqj klv rzq w|sh1 Wdnh wkh h{0
shfwhg ydoxh ri wkh GLF wudqvihuv iurp sduw +d,/ dqg xvh wkhp wr ghulyh dq h{suhvvlrq iru
hdfk djhqw*v h{shfwhg xwlolw| frqglwlrqdo rq w|sh1 Dujxh wkdw |rx kdyh xqltxho| fkdudf0
whul}hg hdfk djhqw*v h{shfwhg xwlolw| dqg h{shfwhg wudqvihu li wkh sduwlflsdwlrq frqvwudlqwv
duh elqglqj1 Xvlqj zkdw |rx ohduqhg iurp sduw +d,/ dujxh wkdw qr ELF/ lqglylgxdoo| udwlr0
qdo phfkdqlvp lpsohphqwv h!flhqw wudgh1 Wklv lv wkh P|huvrq0Vdwwhuwkzdlwh Wkhruhp1

+g, Vxssrvh wkdw d sulqflsdo zlvkhv wr sur�w iurp d phfkdqlvp zklfk lpsohphqwv wudgh/
qrw qhfhvvdulo| h!flhqw/ lq wklv vhwwlqj1 Zkdw uxoh zloo wkh sulqflsdo xvh wr doorfdwh wkh
remhfwB Lqwhusuhw |rxu dqvzhu lq wkh frqwh{w ri �yluwxdo w|shv1�

+h, Vxssrvh wkdw wkh ydoxdwlrqv duh erwk xqlirupo| glvwulexwhg rq dfc �o� Vkrz wkdw wkh
rswlpdo phfkdqlvp hqwdlov wudgh li dqg rqo| li � � S : �*2�

+i, Frqwlqxh zlwk wkh xqlirup glvwulexwlrq h{dpsoh/ dqg frqvlghu wkh grxeoh0dxfwlrq ri
Fkdwwhumhh dqg Vdpxhovrq +4<;6,= Wkh vhoohu dqg wkh ex|hu vlpxowdqhrxvo| fkrrvh sulfhv
R7 dqg R�/ uhvshfwlyho|1 Li R7 � R�c wudgh rffxuv dw sulfh R ' �
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wkhuh lv qr wudgh dqg qr wudqvihu1 Vkrz wkdw R7ES� ' 2
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d Ed|hvldq Qdvk Htxloleulxp1 Fdofxodwh wkh ydoxh ri wkh h!flhqf| orvv gxh wr sulydwh
lqirupdwlrq1 Lv wkhuh d zd| wr uhgxfh wklv h!flhqf| orvv/ vxemhfw wr ELF dqg lqglylgxdo
udwlrqdolw|B

61 Frqvlghu wkh vdph jdph dv deryh/ exw lqvwhdg dvvxph wkdw �r dqg �K duh glvfuhwh udqgrp
yduldeohv zkhuh
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+d, Iru zklfk frpelqdwlrqv ri w|shv lv wudglqj h!flhqwB

+e, Frqvlghu wkh iroorzlqj edujdlqlqj phfkdqlvp lq zklfk wkh vhoohu pdnhv d �wdnh lw ru
ohdyh lw� r�hu/ zklfk wkh ex|hu pxvw dffhsw ru uhmhfw1 Vkrz wkdw wklv phfkdqlvp grhv
qrw qhfhvvdulo| ohdg wr lqh!flhqw wudglqj1

+f, Uhodwh wklv uhvxow wr wkh P|huvrq0Vdwwhuwkzdlwh Wkhruhp1
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