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� W?|hL_�U|�L?


Wklv sdshu vwxglhv h{fkdqjh udwh sdvv0wkurxjk4/ h{srvxuh5 dqg sulfh vhwwlqj fxuuhqflhv xqghu h{0


fkdqjh udwh xqfhuwdlqw|1 Lw lv prwlydwhg e| zkdw zh shufhlyh dv srwhqwldoo| lpsruwdqw lvvxhv wkdw


kdyh uhfhlyhg olwwoh ru qr irupdo dwwhqwlrq lq wkh olwhudwxuh rq h{fkdqjh udwh sdvv0wkurxjk dqg h{0


srvxuh1 Krz grhv wkh sulfh vhwwlqj fxuuhqf| ri d �up*v frpshwlwru d�hfw wkh �up*v h{fkdqjh udwh


h{srvxuhB Zkdw duh frqqhfwlrqv ehwzhhq h{fkdqjh udwh sdvv0wkurxjk dqg h{srvxuhB Zkdw lv wkh


h�hfw rq dq h{sruwhu*v sur�wv iurp dq h{shfwhg ghsuhfldwlrq ri lwv fxuuhqf|B Ri dq xqh{shfwhgB


Zkdw duh wkh h�hfwv ri pdunhw srzhu rq sdvv0wkurxjk zkhq wkhuh lv frpshwlwlrqB


Wkh h�hfwv ri h{fkdqjh udwh yduldelolw| rq sulfhv dqg sur�wv zloo eh ghshqghqw rq wkh pdunhw


vwuxfwxuh dqg wkh irup ri frpshwlwlrq1 Vhyhudo dxwkruv kdyh qrwhg wkdw Ehuwudqg frpshwlwlrq lq


gl�huhqwldwhg jrrgv lv d irup ri frpshwlwlrq wkdw vkrxog eh hpslulfdoo| uhohydqw iru lvvxhv ri sulfhv


dqg h{fkdqjh udwhv16 Lq wklv sdshu zh vwxg| Ehuwudqg frpshwlwlrq lq gl�huhqwldwhg jrrgv zlwk


suh0vhw sulfhv xqghu h{fkdqjh udwh xqfhuwdlqw|17 Wkh dvvxpswlrq ri sulfh frpshwlwlrq doorzv xv wr


vwxg| lvvxhv ri h1j1 sulfh vhwwlqj fxuuhqflhv1 Wklv frxog iru reylrxv uhdvrqv qrw eh grqh li zh prgho


�upv dv vhwwlqj txdqwlw|1 Zh vwxg| d gxrsro| zkhuh �upv duh ri gl�huhqw qdwlrqdolwlhv dqg frpshwh


lq d vlqjoh/ iruhljq/ pdunhw18 Ilupv kdyh wr vhw sulfh lq rqh ri wkuhh fxuuhqflhv +wkhlu rzq/ wkdw ri
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wkh lpsruwhu ru d wkdw ri wkh frpshwlwru, xqghu h{fkdqjh udwh xqfhuwdlqw|1 Diwhu wkh h{fkdqjh udwh


lv nqrzq/ wkh lpsruwhu ghflghv ghvluhg txdqwlwlhv dw wkh sulfhv wkdw kh idfhv1


Wkhuh kdv ehhq vrph vwxg| ri txdqwlw| frpshwlwlrq xqghu h{fkdqjh udwh xqfhuwdlqw|/9 exw zh


duh rqo| dzduh ri rqh duwlfoh wkdw vwxglhv sulfh frpshwlwlrq xqghu h{fkdqjh udwh xqfhuwdlqw|/ Ilvfkhu


+4<;<,1: Ilvfkhu vwxglhv wkh fdvh ri Ehuwudqg frpshwlwlrq lq krprjhqrxv jrrgv lq d wzr frxqwu|


prgho1 Lq Ilvfkhu*v iudphzrun hdfk �up vhwv sulfh lq klv rzq fxuuhqf| ehiruh wkh h{fkdqjh udwh lv


nqrzq1 Diwhu wkh uhdol}dwlrq ri h{fkdqjh udwhv zruog ghpdqg lv doorfdwhg1 Ilupv* pdujlqdo frvwv duh


frqvwdqw lq wkhlu grphvwlf fxuuhqf| dqg wkh| idfh qr fdsdflw| frqvwudlqwv1 Ilvfkhu*v irfxv lv rq krz


wkh qxpehu ri frpshwlwruv lq wkh gl�huhqw pdunhwv d�hfw h{fkdqjh udwh sdvv0wkurxjk1 Kh �qgv wkdw


iruhljq prqrsro| whqgv wr ghfuhdvh h{shfwhg sdvv0wkurxjk lqwr lpsruw sulfhv uhodwlyh wr zkdw wkh


fdvh zrxog eh li wkhuh zhuh vhyhudo iruhljq �upv1 D iruhljq prqrsrolvw zloo lqfuhdvh sur�w pdujlqv/


phdvxuhg lq klv rzq fxuuhqf|/ zkhq wkh h{fkdqjh udwh lv h{shfwhg wr pryh lq d idyrudeoh gluhfwlrq


iru klp1


Lq vhfwlrq 5 zh ghyhors rxu vlpsoh prgho zlwk ghpdqg ixqfwlrqv wkdw duh olqhdu lq sulfh dqg


pdujlqdo frvwv wkdw duh frqvwdqw lq hdfk h{sruwhu*v grphvwlf fxuuhqf|1 Wkh ixqfwlrqdo irupv duh


dwwudfwlyh dv wkh| |lhog pdqdjhdeoh h{suhvvlrqv dqg pdwfk wkh frpprq hpslulfdo �qglqj ri ohvv


wkdq ixoo sdvv0wkurxjk1;


Vhfwlrq 6 vwxglhv krz wkh fkrlfh ri sulfh vhwwlqj fxuuhqf| d�hfwv h{shfwhg sulfhv/ h{shfwhg sur�wv


dqg h{fkdqjh udwh h{srvxuh zkhq wkhuh duh qr fkdqjhv lq wkh h{shfwhg ydoxhv ri h{fkdqjh udwhv1


Wkh dqdo|vlv ehduv d vwurqj frqqhfwlrq wr wkh dqdo|vlv ri fkrlfh ri sulfh vhwwlqj fxuuhqf| iru d


uhvlgxdo ghpdqg prqrsrolvw irxqg lq h1j1 Edurq +4<:9, dqg Iulehuj +4<<;,1< Vhfwlrq 616 vwxglhv wkh
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htxloleulxp fkrlfh ri sulfh vhwwlqj fxuuhqflhv iru wkh qxphulfdo fdvhv wkdw zh vwxg| lq vhfwlrq 614 dqg


6151 Sulfh vhwwlqj lq wkh lpsruwhu*v fxuuhqf| lv wkh grplqdqw vwudwhj| iru erwk �upv zkhq furvv0sulfh


h�hfwv duh orz1 Zlwk kljkhu furvv0sulfh h�hfwv wkhuh duh qr grplqdqw vwudwhjlhv1 Krzhyhu/ wkh vroh


Qdvk htxloleulxp lv iru erwk �upv wr vhw sulfh lq wkh lpsruwhu*v fxuuhqf| +h{fhsw iru xquhdvrqdeo|


vwurqj furvv0sulfh h�hfwv/ wkhq wkhuh duh wkuhh Qdvk htxloleuld/ wkh wkuhh fdvhv zkhuh erwk �upv vhw


sulfh lq wkh vdph fxuuhqf|,1 Vhfwlrq 617 vwxglhv wkh lvvxh ri h{fkdqjh udwh h{srvxuh1 Zh qrwh wkdw


zkhq erwk �upv vhw sulfh lq wkh lpsruwhu*v fxuuhqf| wkh h{fkdqjh udwh h{srvxuh lv vlpso| +fhuwdlq,


uhyhqxh lq iruhljq fxuuhqf|1


Lq vhfwlrq 7 zh irfxv rq wkh h�hfwv ri dq h{shfwhg h{fkdqjh udwh fkdqjh +ri rqh h{sruwhu�v


fxuuhqf|, rq sulfhv dqg sur�wv1 H{fkdqjh udwh sdvv0wkurxjk +lq devroxwh ydoxh, lv vhhq wr ghshqg


srvlwlyho| rq wkh pdunhw srzhu 0 d �up wkdw kdv pruh pdunhw srzhu +orzhu rzq0sulfh h�hfw rq


ghpdqg, zloo sdvv0wkurxjk pruh ri dq h{shfwhg h{fkdqjh udwh fkdqjh rqwr lpsruw sulfhv1 Zh


dovr vkrz wkdw sdvv0wkurxjk ghshqgv qhjdwlyho| rq wkh yduldqfh ri wkh h{fkdqjh udwh1 Wkh zruvh


wkh txdolw| ri wkh vljqdo +h{shfwhg h{fkdqjh udwh fkdqjh,/ wkh ohvv zloo wkh h{sruwhu uhvsrqg wr lw


+ohvv sdvv0wkurxjk,1 Wkh h�hfw ri pdunhw srzhu dqg vxevwlwxwdelolw| ri jrrgv rq wkh sdvv0wkurxjk


hodvwlflw|/ lv wkh rssrvlwh ri wkhlu h�hfw rq h{fkdqjh udwh sdvv0wkurxjk1 D kljkhu rzq0sulfh h�hfw ohdgv


dq h{sruwhu wr sdvv0wkurxjk ohvv ri dq h{shfwhg h{fkdqjh udwh fkdqjh rqwr lpsruw sulfh1 Krzhyhu/


d kljkhu rzq0sulfh h�hfw dovr lpsolhv d orzhu sulfh/ vr wkdw wkh shufhqwdjh fkdqjh lq lpsruw sulfh


zloo eh kljkhu1


Lq 714 zh glvfxvv wkh h�hfw ri h{shfwhg h{fkdqjh udwh fkdqjhv rq h{shfwhg dqg uhdol}hg sur�wv1


Zh gudz frqqhfwlrqv wr wkh olwhudwxuh rq vwudwhjlf wudgh srolf|143 Wdnh wkh fdvh ri dq h{shfwhg
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dssuhfldwlrq1 Hdfk �up zrxog olnh wr fkdujh d kljkhu sulfh/ li rqo| lw frxog pdnh vxfk d %surplvh%


fuhgleoh +sulfh lqfuhdvhv udlvh sur�wv ri erwk �upv lq wklv vhw0xs,1 Dq h{shfwhg dssuhfldwlrq ri rqh


h{sruwhu*v fxuuhqf| doorzv wkdw �up wr fuhgleo| frpplw wr d kljkhu sulfh1 Li wkh dssuhfldwlrq grhv


qrw pdwhuldol}h wklv srvlwlyh h�hfw iurp kljkhu sulfhv lv wkh rqo| h�hfw rq sur�wv1 Wkdw lv/ lw zrxog


ixo�oo d uroh yhu| pxfk olnh wkdw ri dq h{sruw wd{ lq vwudwhjlf wudgh srolf|1


2 A�i 4L_i*


Wkhuh duh wkuhh frxqwulhv lq wkh dqdo|vlv/ {/ | dqg }1 Frxqwu| } lv wkh vlqjoh pdunhw zkhuh jrrgv


duh vrog1 Wkh lpsruwlqj �up sdvvhv wkurxjk sulfh fkdqjhv ixoo| dqg lpphgldwho| wr frqvxphu sulfhv


+dowhuqdwlyho| zh pd| wklqn ri wkh iruhljq �upv vhoolqj gluhfwo| wr wkh �qdo xvhuv,1Zh irfxv rq d


frxqwu| { �up wkdw idfhv frpshwlwlrq rq wkh } pdunhw iurp d �up iurp frxqwu| | +dovr fdoohg wkh


wklug frxqwu|,1 Ghpdqg ixqfwlrqv duh jlyhq e|=


t+{, @ T� es� . �S� +4,


t+|, @ T� eS � . �s� +5,


t+l,ghqrwhv ghpdqg iru wkh surgxfw ri �up l @ {> |1 T lv h{rjhqrxv ghpdqg/ s� lv wkh sulfh


ri wkh jrrg iurp { dqg S� lv wkh sulfh ri wkh jrrg iurp |= Erwk duh lq whupv ri wkh } fxuuhqf|/


wkh fxuuhqf| ri lpsruwhuv1 Dvvxph wkdw e> � A 31 Wkh fhqwudo dvvxpswlrqv duh wkdw �upv kdyh wr


vhw sulfh ehiruh h{fkdqjh udwhv duh nqrzq dqg wkdw frqvxphuv fkrrvh txdqwlw| ghpdqghg diwhu wkh


h{fkdqjh udwhv duh nqrzq1 Hdfk �up kdv wkh fkrlfh ehwzhhq vhwwlqj wkh h{sruw sulfh lq klv rzq/


lq wkh lpsruwhuv* ru lq wkh wklug frxqwu| fxuuhqf|1 Ohw s�ghqrwh d sulfh wkdw kdv ehhq vhw lq wkh


lpsruwhu*v fxuuhqf| +}, dqg sr d sulfh wkdw kdv ehhq vhw lq wkh frxqwu| | fxuuhqf|1 Wkh vxshu0lqgh{hv


duh dovr xvhg wr ghqrwh sur�wv xqghu wkh gl�huhqw sulflqj vwudwhjlhv1 Zkhq sulflqj lq wkh { fxuuhqf|


qr vxshu0lqgh{ lv xvhg1 Wkh sulfh ri wkh frpshwlqj �up lv wdnhq dv jlyhq +lq wkh fxuuhqf| lq zklfk


lw lv vhw,1Zh dvvxph wkdw hdfk �up lv frqvwudlqhg wr surgxfh lq klv krph frxqwu|1 Pdujlqdo frvwv


duh �{hg lq hdfk surgxfhu*v grphvwlf fxuuhqf| dqg ghqrwhg e| f iru wkh { �up dqg F iru wkh | �up1
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Hdfk �up*v remhfwlyh lv wr pd{lpl}h h{shfwhg sur�wv lq klv krph fxuuhqf|1


Ohw h/ wkh vwrfkdvwlf qrplqdo h{fkdqjh udwh ghqrwh xqlwv ri wkh frxqwu| { fxuuhqf| qhhghg wr


ex| rqh xqlw ri wkh lpsruwhuv* fxuuhqf|/ }1 D kljkhu ydoxh ri h wkxv lpsolhv d ghsuhfldwlrq ri wkh


frxqwu| { �up*v fxuuhqf| uhodwlyh wr fxuuhqf| }1 Ohw hr ghqrwh xqlwv ri frxqwu| | fxuuhqf| qhhghg wr


ex| rqh xqlw ri wkh lpsruwhu*v fxuuhqf|1 Wkh h{fkdqjh udwh ehwzhhq { dqg | lv jlyhq e| wkh uhodwlrq


h@hr1 Dvvxplqj wkdw h dqg hr duh xqfruuhodwhg/ zh fdq xvh wkh surshuw| wkdw H +hhr, @ H +h,H +hr,


zklfk juhdwo| vlpsol�hv fdofxodwlrqv1 Lpsolflwo|/ zh dvvxph wkdw h{fkdqjh udwh fkdqjhv duh gxh wr


h{shfwdwlrqv ri prqhwdu| srolf| fkdqjhv lq frxqwu| { dqg | rqo| dqg wkdw wkhvh duh xqfruuhodwhg1


Wkh dqdo|vlv lv sduwldo htxloleulxp dqg h{fkdqjh udwhv duh h{rjhqrxv1 Ohw wkh pdunxs dqg wkh


vxssruw ri wkh h{fkdqjh udwh eh vxfk wkdw wkh h{ srvw pdunxs lv dozd|v srvlwlyh1 Dv pdunxsv duh


srvlwlyh lw zloo eh sur�wdeoh iru �upv wr dffrpprgdwh h{ srvw ghpdqg1


� �h�Uit @?_ ThL�|t ��|� �?U�@?}i_ i TiU|i_ �@*�i Lu i �


U�@?}i h@|it


Lq wklv vhfwlrq zh zloo vwxg| h{shfwhg sulfhv dqg sur�wv xqghu gl�huhqw fkrlfhv ri sulfh vhwwlqj


fxuuhqflhv1 Lq 614 zh vwxg| wkh fkrlfhv ri wkh �up iurp { zkhq wkh �up iurp | vhwv sulfh lq klv rzq


fxuuhqf|1 Lq 615 zh vwxg| wkh fkrlfhv idfhg e| wkh �up iurp { zkhq wkh �up iurp | vhwv sulfh lq


wkh lpsruwhu*v fxuuhqf|1 Vhfwlrq 616 xvhv h{shfwhg sur�wv iurp 614 dqg 615 +dqg h{shfwhg sur�wv iru


wkh fdvh zkhuh hdfk �up vhwv sulfh lq wkh frpshwlwru*v fxuuhqf|, wr dqdo|}h wkh htxloleulxp fkrlfh


ri sulfh vhwwlqj fxuuhqf|1 Vhfwlrq 617 glvfxvvhv h{fkdqjh udwh h{srvxuh/ wkh vhqvlwlylw| ri h{ srvw


sur�wv wr h{fkdqjh udwh vxusulvhv1


��� A��h_ UL�?|h) �h4 ti|t Th�Ui �? ��t L�? U�hhi?U)


Ohw S> S +r,> S +�, ghqrwh wkh sulfh ri wkh frpshwlwru iurp wkh wklug frxqwu|/ zkhq wkh �up iurp {


vhwv sulfh lq klv rzq/ frxqwu| | dqg frxqwu| } fxuuhqf| uhvshfwlyho|1 Wkh pd{lpl}dwlrq sureohpv
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iru wkh { �up duh wkhq uhvshfwlyho|=


l, sulflqj lq klv krph fxuuhqf|/ {=


pd{
s


H


�
+s� f,


�
T�


e


h
s.


�


hr
S


��
+6,


ll, sulflqj lq wkh lpsruwhu*v fxuuhqf|/ }=


pd{
s�


H
k
+hs� � f,


�
T� es� .
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hr
S +�,
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+7,


lll, sulflqj lq wkh frpshwlwru*v/ wklug frxqwu| fxuuhqf|/ |=


pd{
s3


H


�� h


hr
sr � f
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e


hr
sr .


�


hr
S +r,


��
+8,


Vroylqj iru wkh �uvw rughu frqglwlrqv ri wkh �up iurp { |lhogv xv wkh uhdfwlrq ixqfwlrqv1 Dv xvxdo


iru Ehuwudqg frpshwlwlrq wkh| duh lqfuhdvlqj lq wkh frpshwlwru*v sulfh zkhq jrrgv duh vxevwlwxwhv1


Htxloleulxp sulfhv duh irxqg e| vroylqj wkh uhohydqw pd{lpl}dwlrq sureohp ri wkh frpshwlwru44 dqg


vxevwlwxwlqj klv rswlpdo sulfh lqwr wkh krph �upv �uvw rughu frqglwlrq1 Vroyh iru wkh rswlpdo sulfhv


iru wkh { �up dqg ghqrwh wkhvh e| es1 Wkhvh duh jlyhq lq htxdwlrqv +9,0+;,1 Wr vkruwhq qrwdwlrq ohw D


eh gh�qhg dv D @ 5e
+7e5��5,


1 Zh dvvxph wkdw e A �


5
1 Wkdw lv/ wkh rzq0sulfh h�hfw rq ghpdqg lv odujh


hqrxjk uhodwlyh wr wkh furvv0sulfh h�hfw rq ghpdqg iru sulfhv wr eh zhoo gh�qhg1 Wkh htxloleulxp


sulfhv lq wkh uhvshfwlyh fxuuhqflhv duh wkhq=


l, rswlpdo sulfh lq krph fxuuhqf|/ {=


es @ D


��
T
�
4 .


�


5e


�
.
�


5
FH +4@hr,
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�
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ll, rswlpdo sulfh lq wkh lpsruwhu*v fxuuhqf|/ }=
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lll, rswlpdo sulfh lq wkh frpshwlwru*v/ wklug frxqwu| fxuuhqf|/ |=
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H
�
4@ +hr,


5
� .


�


5eH +4@hr,


4
D.


�


5
F . fe


H +4@hr,


H +h,H
�
4@ +hr,


5
�
6
8 +;,


61414 H{shfwhg sulfhv dqg sur�wv


Zh wxuq �uvw wr h{shfwhg sulfhv wkdw duh idfhg e| wkh lpsruwhu dqg e| wkh h{sruwhuv1 Zkhq sulfhv


duh suh0vhw h{shfwhg sulfhv zloo ghshqg rq wkh sulfh vhwwlqj fxuuhqf| wkdw lv fkrvhq1 Zh xvh Mhqvhq*v


lqhtxdolw| dqg wkh gh�qlwlrq ri yduldqfh wr ghwhuplqh wkh vljqv ri frpsdulvrqv1 Zh �uvw vwxg| wkh


h{shfwhg sulfhv wr eh sdlg e| wkh lpsruwhu rq lpsruwv iurp {


Sursrvlwlrq 4 H{shfwhg lpsruw sulfh ri jrrgv iurp { lv kljkhvw zkhq sulfh lv vhw lq wkh { fxuuhqf|


dqg orzhvw zkhq sulfh lv vhw lq wkh vdph fxuuhqf| dv wkdw ri frpshwlwlrq/ |= esH +4@h, A es� A


esrH +4@hr,


Surri= Lq dsshqgl{ 5


Wkh h{shfwhg sulfh wr eh sdlg e| wkh lpsruwhu lv kljkhvw zkhq wkh surgxfw lv sulfhg lq wkh {


fxuuhqf| dqg orzhvw zkhq wkh �upv iurp erwk frxqwulhv vhw sulfh lq wkh wklug frxqwu| fxuuhqf| +|,1


Wkh uhyhuvh vlgh ri wkh frlq lv wkh h{shfwhg sulfhv wkdw wkh frxqwu| { h{sruwhu uhfhlyhv1


Sursrvlwlrq 5 H{shfwhg sulfh wr eh uhfhlyhg e| wkh {�up lv kljkhvw zkhq wkh { �up vhwv sulfh lq


wkh lpsruwhu*v fxuuhqf|1 l,H +h, es� A es ll,H +h, es� A H +h,H +4@hr, esr lll,H +h,H +4@hr, esr A es li


ydu+4@hr,


H+4@+hr,5,
lv vx�flhqwo| vpdoo1


Surri= Lq dsshqgl{ 6


Zh qrz irfxv rq wkh h{shfwhg sulfh ri lpsruwv iurp | wkdw wkh lpsruwhu lq } phhwv1


Sursrvlwlrq 6 H{shfwhg lpsruw sulfh ri jrrgv iurp | lv kljkhvw zkhq wkh sulfh ri { jrrgv lv vhw lq


wkh { fxuuhqf| dqg orzhvw zkhq sulfh lv vhw lq wkh | fxuuhqf|= H +4@hr,
k eS A eS +�, A eS +r,


l


Surri= lq dsshqgl{ 7


;







Wkh h{shfwhg sulfhv iru lpsruwv iurp | ghshqg rq wkh sulfh vhwwlqj fxuuhqf| fkrvhq e| wkh


frxqwu| { �up1 H{shfwhg lpsruw sulfhv iurp | iroorz wkh vdph rughulqj dv gr wkh h{shfwhg lpsruw


sulfhv iurp wkh { �up1 Wkh uhdvrq iru wklv ehlqj wkdw �upv* uhdfwlrq ixqfwlrqv duh srvlwlyh zkhq


jrrgv duh vxevwlwxwhv1 Li wkh { �up fkdujhv d kljkhu sulfh lw vkliwv wkh ghpdqg fxuyh rxwzdugv iru |


dqg lw lv rswlpdo iru wkh frxqwu| | �up wr udlvh klv sulfh dv zhoo1 Lq rxu prgho wkh h{shfwhg sulfhv


wkdw wkh lpsruwhu idfhv duh orzhvw zkhq erwk �upv vhw sulfh lq |1


H{suhvvlrqv iru h{shfwhg sur�wv whqg wr ehfrph frpsolfdwhg dqg kdug wr vljq451 Zh zloo wkhuhiruh


fdofxodwh h{shfwhg sur�wv xqghu vrph gl�huhqw sdudphwhu ydoxhv1 Wdeoh 4 uhsruwv vrph ri wkhvh


uhvxowv461 Zh vwxg| h{shfwhg sur�wv xqghu wzr gl�huhqw ohyhov ri h{fkdqjh udwh yduldelolw|1 Lq wkh


fdofxodwlrqv wkh h{shfwhg ydoxh lv 4 iru erwk h{fkdqjh udwhv1 Lq wkh fdvh wkdw zh fdoo O +orz, wkhuh


duh htxdo suredelolwlhv ri d 8 shufhqw ghsuhfldwlrq ru dssuhfldwlrq1 Lq wkh fdvh wkdw zh fdoo K +kljk,


wkhuh duh htxdo suredelolwlhv ri d 53 shufhqw ghsuhfldwlrq ru dssuhfldwlrq1 Wkh ohyhov ri h{fkdqjh


udwh yduldelolw| zhuh fkrvhq kljk wr kljkoljkw wkh gl�huhqfh lq h{shfwhg sur�wv1


Wdeoh 4 derxw khuh


Zh irfxv rq wkh h{shfwhg sur�wv iru wkh frxqwu| { �up1 Iru d zlgh udqjh ri ydoxhv wkh kljkhvw


h{shfwhg sur�wv iru wkh { �up duh uhdfkhg zkhq kh vhwv sulfh lq wkh lpsruwhu*v fxuuhqf|1 Wkh uhdvrq


iru wklv lv dqdorjrxv wr wkh prqrsro| fdvh vwxglhg e| h1j1 Edurq +4<:9, dqg Iulehuj +4<<;,1 Zkhq


sulfh lv vhw lq wkh lpsruwhu*v fxuuhqf| ghpdqg lv xqd�hfwhg e| vxusulvhv lq h= Sur�wv zloo eh d olqhdu


ixqfwlrq ri h{fkdqjh udwh vxusulvhv lq h 0 h{shfwhg sur�wv duh qrw d�hfwhg +wklv lv vhhq e| wzlfh


gl�huhqwldwlqj htxdwlrq +73, lq dsshqgl{ 8 zlwk uhvshfw wr h,1 Li sulfh lv vhw lq wkh { fxuuhqf|/


sur�wv duh d frqfdyh ixqfwlrq ri h{fkdqjh udwh vxusulvhv lq h vlqfh d ghpdqg ixqfwlrq wkdw lv olqhdu


lq sulfh wkhq lv frqfdyh lq h{fkdqjh udwh vxusulvhv +vhhq e| wzlfh gl�huhqwldwlqj htxdwlrq +6:, lq


�2W? 6h�Mih} E�bbS� i T*�U�| i Thitt�L?t @hi U@*U�*@|i_ @?_ h@?!i_ uLh |�i U@ti ��ihi � ' fc |�i 4L?LTL*) U@ti�


�h�Ui ti||�?} �? |�i �4TLh|ih<t U�hhi?U) )�i*_t |�i ��}�it| i TiU|i_ ThL�|t uLh @ 4L?LTL*�t| u@U�?} @ *�?i@h _i4@?_


u�?U|�L? @?_ �@��?} UL?t|@?| 4@h}�?@* ULt|t��


��W? |�i U@*U�*@|�L?t ' ' Sc S ' � ' �c K ' 2�


<







dsshqgl{ 8 zlwk uhvshfw wr h,1 Frqfdylw| ri sur�wv lq h lpso| wkdw wkh h{shfwhg ydoxh ri sur�wv zloo


eh d�hfwhg qhjdwlyho| e| wkh yduldqfh ri h1


Wkh frqfdylw| ri sur�wv lq h fdq eh frqwudvwhg wr Ilvfkhu*v +4<;</ s1 463, glvfxvvlrq ri wkh


frqyh{lw| ri wkh sur�w ixqfwlrq lq wkh sulfh qrlvh1 Irfxv rq wkh vlpsohvw fdvh lq Ilvfkhu*v prgho/


rqh �up iurp hdfk frxqwu|1 Ioxfwxdwlqj h{fkdqjh udwhv dqg krprjhqrxv jrrgv lpso| wkdw d �up


kdv d srvlwlyh suredelolw| ri fdswxulqj wkh zkroh iruhljq pdunhw/ zkloh wkhuh lv dovr d suredelolw|


wkdw kh zloo vhoo qrwklqj rq wkh iruhljq pdunhw1 Sur�wv zloo eh frqyh{ lq h{fkdqjh udwh �xfwxdwlrqv1


Lq Ilvfkhu*v prgho h{shfwhg sur�wv duh lqfuhdvlqj lq wkh yrodwlolw| ri wkh h{fkdqjh udwh1 Lq rxu


prgho jrrgv duh gl�huhqwldwhg dqg txdqwlw| lv ghpdqg ghwhuplqhg 0 wkh vkdsh ri ghpdqg dqg frvw


ixqfwlrqv zloo ghwhuplqh frqyh{lw| ru frqfdylw| ri sur�wv lq h{fkdqjh udwh �xfwxdwlrqv1


Wkh vwurqjhu furvv0sulfh h�hfwv +�,/ wkh pruh dwwudfwlyh grhv sulflqj lq fxuuhqf| | ehfrph1 Zh


fdq jhw vrph lqwxlwlrq iru zk| wklv frxog eh wkh fdvh e| qrwlqj wkh dqdorj ehwzhhq wkh lvvxh wkdw


zh vwxg| khuh dqg wkh lvvxh ri fkrrvlqj sulfh ru txdqwlw| dv vwudwhjlf yduldeoh xqghu xqfhuwdlqw|1


Nohpshuhu dqg Ph|hu +4<;9, qrwh wkdw wkh frvw ri fkrrvlqj d vwudwhjlf yduldeoh lv wkh frvw ri ghyldwlqj


iurp wkh rswlpdo h{ srvw srlqw rq wkh uhvlgxdo ghpdqg fxuyh1 Wkh vwurqjhu furvv0sulfh h�hfwv duh/


wkh vwurqjhu zloo wkh h�hfw ri vxusulvhv lq hr eh rq wkh h{ srvw ghpdqg fxuyh wkdw wkh { �up idfhv1


D ghsuhfldwlrq ri wkh | fxuuhqf| orzhuv wkh sulfh ri wkh | jrrg wkdw wkh lpsruwhu idfhv/ wklv vkliwv


wkh h{ srvw ghpdqg fxuyh iru { jrrgv grzqzdugv1 E| vhwwlqj klv sulfh lq wkh | fxuuhqf| dv zhoo/ wkh


{ �up zloo dfklhyh wkh vdph dgmxvwphqw ri klv sulfh wr wkh lpsruwhu147 Lq rxu prgho sulfh vhwwlqj


lq wkh | fxuuhqf| |lhog wkh kljkhvw h{shfwhg sur�wv rqo| zkhq � AA e/ zkhq furvv0sulfh h�hfwv duh


pxfk vwurqjhu wkdq rzq0sulfh h�hfwv1 D vwdqgdug dvvxpswlrq lv wkdw rzq0sulfh h�hfwv duh vwurqjhu


wkdq furvv0sulfh h�hfwv1 Wkh h{dpsoh vwloo jlyhv xv ydoxdeoh lqwxlwlrq iru zk| d �up zrxog zdqw wr


vhw sulfh lq wkh vdph fxuuhqf| dv frpshwlwlrq zkhq furvv0sulfh h�hfwv duh vwurqj1
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Zh dovr vhh wkdw wkh fkrlfh ri sulfh vhwwlqj fxuuhqf| e| wkh { �up d�hfwv h{shfwhg sur�wv e| wkh


| �up1 Wkh| duh kljkhvw zkhq wkh { �up vhwv sulfh lq klv rzq fxuuhqf|1 Kljkhu h{shfwhg pdunhw


sulfhv iurp wkh { �up doorz wkh | �up wr txrwh d kljkhu rswlpdo sulfh dv vkrzq lq sursrvlwlrq 6/


wkh kljkhu h{shfwhg sulfh uhvxowlqj lq kljkhu h{shfwhg sur�wv481


��2 A��h_ UL�?|h) �h4 ti|t Th�Ui �? �4TLh|ih<t U�hhi?U)


Zh zloo rqo| eulh�| vwxg| wklv fdvh1 Wkh pd{lpl}dwlrq sureohpv ri �upv duh dqdorjrxv wr wkrvh lq


vhfwlrq 614 zlwk vwudljkwiruzdug fkdqjhv ri zkhuh wkh h{fkdqjh udwhv hqwhu wkh sureohp1 Wkh| duh


qrw uhsruwhg khuh1 Lq wdeoh 5 wkh h{shfwhg sur�wv duh fdofxodwhg xvlqj wkh vdph sdudphwhu ydoxhv dv


lq wdeoh 41


Wdeoh 5 derxw khuh


Zh vhh wkdw zkhq wkh �up iurp { sulfhv lq wkh lpsruwhu*v fxuuhqf| h{shfwhg sur�wv duh xqd�hfwhg


e| wkh yduldqfh ri h{fkdqjh udwhv1 Zh dovr qrwh wkdw h{shfwhg sur�wv duh dozd|v kljkhvw zkhq wkh


{ �up sulfhv lq wkh lpsruwhu*v fxuuhqf|1 Wklv lv wkh vdph uhvxow dv Edurq +4<:9, irxqg1 Kh vkrzhg


wkdw/ zkhq ghpdqg lv olqhdu lq sulfh dqg pdujlqdo frvwv duh frqvwdqw +dqg wkh uhvlgxdo ghpdqg fxuyh


xqd�hfwhg e| h{fkdqjh udwh vxusulvhv,/ sulfh vhwwlqj lq wkh lpsruwhu*v fxuuhqf| pd{lpl}hv h{shfwhg


sur�wv1


Frpsdulqj zlwk wdeoh 4 zh vhh wkdw iru wkh { �up lw jhqhudoo| ohg wr kljkhu h{shfwhg sur�wv zkhq


wkh �up iurp | sulfhg lq wkh | fxuuhqf|1 Zh dovr qrwh wkdw sulfh vhwwlqj lq klv rzq fxuuhqf| lv qrw


rswlpdo iru wkh | �up149 Wkh qh{w vhfwlrq vwxglhv wkh htxloleulxp fkrlfh ri sulfh vhwwlqj fxuuhqflhv1
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Wr frqvwuxfw d frpsohwh sd|0r� pdwul{ zlwk h{shfwhg sur�wv +iru wkh qxphulfdo ydoxhv frqvlghuhg lq


614 dqg 615, xqghu wkh srvvleoh frpelqdwlrqv ri sulfh vhwwlqj fxuuhqflhv zh qhhg wr fdofxodwh h{shfwhg


sur�wv iru wkh fdvh zkhq erwk �up vhwv sulfh lq wkh frpshwlwru*v fxuuhqf|1 Xvlqj wklv dqg h{shfwhg


sur�wv iurp wdeohv 4 dqg 5 zh frqvwuxfw wdeoh 6 zklfk jlyhv wkh sd|0r� pdwul{ iru wkh fdvh zkhq wkh


yduldelolw| ri h lv O/ wkdw ri hr lv K dqg wkh furvv0sulfh h�hfw lv 41 Wkh �uvw qxpehu lq hdfk er{ lv


wkh h{shfwhg sur�wv ri wkh �up iurp | dqg wkh vhfrqg wkh h{shfwhg sur�wv ri wkh �up iurp {1 Iru


lqvwdqfh wkh xsshu ohiw0kdqg fruqhu vd|v wkdw wkh h{shfwhg sur�w ri wkh �up iurp | lv 8186; zkhq


erwk �upv vhw sulfh lq wkh { fxuuhqf|1 Wkh h{shfwhg sur�w ri wkh { �up lv wkhq 8185831 Lw lv hdvlo|


yhul�hg wkdw lw lv wkh grplqdqw vwudwhj| iru erwk �upv wr vhw sulfh lq wkh lpsruwhu*v fxuuhqf|1 Zh gr


qrw uhsruw wkh rwkhu sd|0r� pdwul{hv khuh vlqfh wkh| duh hdvlo| frqvwuxfwhg iurp wdeohv 4 dqg 5 +wkh


%plvvlqj% fdvh zkhuh �upv* vhw sulfh lq hdfk rwkhuv* fxuuhqflhv lv dozd|v grplqdwhg,1 Sulfh vhwwlqj


lq wkh lpsruwhu*v fxuuhqf| lv wkh grplqdqw vwudwhj| iru erwk �upv zkhq wkh vwuhqjwk ri furvv0sulfh


h�hfw/ �> htxdov 4 iru doo wkh fdvhv wkdw zh frqvlghuhg lq wdeohv 4 dqg 51


Wdeoh 6 derxw khuh


Dv wkh vwuhqjwk ri wkh furvv0sulfh h�hfw lv lqfuhdvhg wr 5 wkhuh lv qr grplqdqw vwudwhj|1 Wkh rqo|


Qdvk htxloleulxp lv krzhyhu iru erwk �upv wr vhw sulfh lq wkh lpsruwhu*v fxuuhqf| +wkh vdph krogv


iru wkh fdvh zkhq � @ 6,1 Iru wkh xqolnho| fdvh wkdw � @ 6=< zh kdyh wkuhh Qdvk htxloleuld/ iru erwk


�upv wr vhw sulfh lq {> erwk �upv sulflqj lq } dqg erwk �upv sulflqj lq |1


��e , U�@?}i h@|i i TLt�hi


H{fkdqjh udwh h{srvxuh lv gh�qhg dv wkh fxuuhqw h{shfwdwlrq ri wkh vhqvlwlylw| ri wkh ydoxh ri wkh


�up wr ixwxuh h{fkdqjh udwh vxusulvhv4:1 Wkh sulfh vhwwlqj fxuuhqflhv ri erwk �upv* zloo d�hfw krz


�?_ih |�i L|�ih Th�Ui ti||�?} U�hhi?U�it ��i? � �t �?Uhi@ti_� `i �@�i ?L �?|��|�L? uLh |��t hit�*| @| Thiti?|�
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wkh { �up lv d�hfwhg e| h{fkdqjh udwh vxusulvhv1 Wkh h{fkdqjh udwh h{srvxuh ri wkh { �up lv jlyhq


e|


g� +es> h> hr, @
C� +es> h> hr,


Ch
gh.


C� +es> h> hr,


Chr
ghr +<,


Wklv vhfwlrq vwxglhv wkh h{fkdqjh udwh h{srvxuh ri wkh { �up erwk iru wkh fdvh zkhq wkh frpshwlwru


vhwv sulfh lq klv rzq fxuuhqf| +vhfwlrq 61714, dqg zkhq wkh frpshwlwru vhwv sulfh lq wkh lpsruwhu*v


fxuuhqf|/ +vhfwlrq 61715,1


61714 Wklug frxqwu| �up vhwv sulfh lq klv rzq fxuuhqf|


Dsshqgl{ 8 uhsruwv h{suhvvlrqv iru wkh sduwldo ghulydwlyhv ri wkh { �up*v sur�w ixqfwlrq zlwk uhvshfw


wr h{fkdqjh udwhv zkhq wkh | frpshwlwru vhwv sulfh lq klv rzq fxuuhqf| +|,1 Khuh lw vkrxog eh qrwhg


wkdw ghpdqg lv xqfhuwdlq qr pdwwhu zkdw fxuuhqf| wkh { �up vhwv sulfhv lq1 D vxusulvh ghsuhfldwlrq


ri wkh { �up*v krph fxuuhqf| djdlqvw fxuuhqf| }/ +d kljkhu ydoxh ri h,/ kdv d srvlwlyh h�hfw rq wkh


{ �up*v sur�wv qr pdwwhu zkdw fxuuhqf| wkdw sulfhv duh vhw lq1


Zkhq wkh { �up vhwv sulfh lq wkh frpshwlwru*v fxuuhqf|/ wkh h�hfwv rq wkh { �up*v sur�wv iurp


d ghsuhfldwlrq ri wkh | fxuuhqf| vwhp erwk iurp sulfh dqg ghpdqg h�hfwv1 Wkh sulfh wkdw wkh {


�up uhfhlyhv lv orzhu1 Ghpdqg lv d�hfwhg srvlwlyho| e| wkh orzhu sulfh wkdw fxvwrphuv phhw rq wkh


{ �up*v jrrgv dqg qhjdwlyho| e| wkh orzhu sulfh ri wkh frpshwlwru*v jrrg1


Dqrwkhu surshuw| ri wkh iudphzrun wkdw iroorzv iurp wkh dvvxpswlrq ri frpshwlwlrq edvhg lq d


wklug frxqwu| pd| eh zruwk qrwlqj1 Wkh uhvsrqvh ri d frusrudwh fdvk �rz/ wr d ghsuhfldwlrq ri wkh


{ fxuuhqf| uhodwlyh wr wkdw ri wkh �up*v pdunhw/ lv ghshqghqw rq li lw lv { wkdw ghsuhfldwhv/ ru li lw lv


} wkdw dssuhfldwhv djdlqvw erwk wkh rwkhu fxuuhqflhv1 Wkh h�hfwv duh fohduo| odujhu lq wkh �uvw fdvh


0 lq wkdw fdvh rxu jrrgv qrw rqo| ehfrph fkhdshu lq wkh iruhljq pdunhw/ wkh| dovr ehfrph fkhdshu


uhodwlyh wr wkh frpshwlwlrq1 Li wkh lpsruwhu*v fxuuhqf| dssuhfldwhv djdlqvw erwk wkh rwkhu fxuuhqflhv


rxu jrrgv ehfrph fkhdshu/ exw vr gr wkh jrrgv ri rxu iruhljq frpshwlwru1 Wkh odujhvw errvw wr dq


h{sruwhu*v sur�wv lv ri frxuvh jlyhq li klv rzq fxuuhqf| ghsuhfldwhv uhodwlyh wr wkh pdunhw dqg wkh


frpshwlwru*v fxuuhqf| dssuhfldwhv djdlqvw wkdw ri wkh pdunhw1
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61715 Wklug frxqwu| �up vhwv sulfh lq wkh lpsruwhu*v fxuuhqf|


Zh zloo irfxv rq wkh h{fkdqjh udwh h{srvxuh ri wkh { �up zkhq kh vhwv sulfh lq wkh lpsruwhu*v


fxuuhqf| dv zhoo1 Wkh uhdol}hg h{ srvw sur�wv ri wkh { �up duh wkhq jlyhq e|


�� @ +hes� � f,
�
T� ees� . � eS�


�
+43,


Zh qrwh wkdw wkh h{fkdqjh udwh h{srvxuh lq wklv fdvh lv vlpso| jlyhq e| +wkh fhuwdlq, uhyhqxhv


lq iruhljq fxuuhqf|1 +C�
�


Ch
@ es� �T� ees� . � eS �


�
> C�


�


Chr
@ 3,1 Ghpdqg lv xqd�hfwhg e| h{fkdqjh


udwh vxusulvhv/ wkh rqo| xqfhuwdlqw| frqfhuqv wkh h{fkdqjh udwh dw zklfk wkh { �up zloo wudqvodwh lwv


iruhljq uhyhqxh lqwr grphvwlf fxuuhqf|1 Wkh h{fkdqjh udwh h{srvxuh ri wkh �up zloo eh wkh htxlydohqw


ri wkh wudqvdfwlrq h{srvxuh4;1


Qrz iru d prphqw lqwhusuhw sulfh vhwwlqj lq wkh lpsruwhu*v fxuuhqf| wr vlpso| phdq wkdw �upv


whqg wr nhhs lpsruw sulfhv vwdeoh lq wkh lpsruwhu*v fxuuhqf|1 Wklv wkhq phdqv wkdw sulflqj0wr0


pdunhw2ohvv wkdq ixoo h{fkdqjh udwh sdvv0wkurxjk whqgv wr olplw h{fkdqjh udwh h{srvxuh wr wudqvdf0


wlrq h{srvxuh1 Ghpdqg hodvwlflwlhv/ vwuhqjwk dqg ruljlq ri frpshwlwlrq dqg rwkhu pdunhw vwuxfwxuh


yduldeohv zloo eh ri olwwoh lpsruwdqfh iru wkh h{fkdqjh udwh h{srvxuh ri d �up li doo �upv nhhs lpsruw


sulfhv vwdeoh1 Wklv uhodwlrqvkls ehwzhhq sulfh vwdelolw| lq wkh lpsruwhu*v fxuuhqf| dqg h{fkdqjh udwh


h{srvxuh vwuhvvhv wkh uroh ri h{fkdqjh udwh sdvv0wkurxjk iru h{fkdqjh udwh h{srvxuh1 Rxu glvfxvvlrq


pd| jlyh vrph lqwxlwlrq iru zk| pdq| �upv vhhp wr irfxv vr pxfk rq wkh pdqdjhphqw ri wudqv0


dfwlrq h{srvxuh dv rssrvhg wr wkh uhvrxufhv wkdw wkh| ghyrwh wr wkh pdqdjhphqw ri wrwdo hfrqrplf


h{srvxuh wr h{fkdqjh udwhv4< +zklfk lqfrusrudwhv frpshwlwlyh h�hfwv/ vhh h1j1 Vhufx dqg Xssdo/
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4<<8,1


e ��@?}it �? i TiU|i_ i U�@?}i h@|it


Zh zloo qrz vwxg| wkh ehkdylru ri sulfhv dqg sur�wv zkhq wkh h{shfwhg ydoxh ri h{fkdqjh udwhv


fkdqjh1 Wkh wkhruhwlfdo olwhudwxuh rq h{fkdqjh udwh0sdvv wkurxjk kdv irxqg wkh ghjuhh ri sdvv0


wkurxjk wr ghshqg rq krz wkh ghpdqg hodvwlflw| fkdqjhv dorqj wkh ghpdqg fxuyh +l1h1 wkh fxu0


ydwxuh ri wkh ghpdqg fxuyh,1 Li wkh ghpdqg hodvwlflw| lqfuhdvhv dv wkh sulfh ulvhv wkhuh zloo eh


lqfrpsohwh sdvv0wkurxjk1 Wkhuh kdv ehhq olwwoh vwxg| ri sulfh frpshwlwlrq zlwk gl�huhqwldwhg jrrgv


53/ xqfhuwdlqw|54 ru frpshwlwlrq iurp wklug frxqwulhv1 Dwwhqwlrq wr krz lqgxvwu| fkdudfwhulvwlfv


lq�xhqfhv sdvv0wkurxjk kdv irfxvhg rq frqfhqwudwlrq udwlrv dqg wkh uhodwlyh qxpehuv ri frpshwlwruv


iurp gl�huhqw frxqwulhv1


Lq rxu vlpsoh iudphzrun zh lqyhvwljdwh krz wkh vwuhqjwk ri rzq0sulfh dqg furvv0sulfh h�hfwv


d�hfw sdvv0wkurxjk1 Zh vwuhvv wkh glvwlqfwlrq ehwzhhq krz rzq0 dqg furvvsulfh h�hfwv d�hfw sdvv0


wkurxjk
�


ges�
gH+h,


�
yv1 krz wkh| d�hfw wkh sdvv0wkurxjk hodvwlflw|


�
ges�
gH+h,


H+h,es�
�


= Wkh glvwlqfwlrq lv


lpsruwdqw dv pxfk ri wkh hpslulfdo zrun rq h{fkdqjh udwh sdvv0wkurxjk +vxuyh|hg lq Phqrq 4<<8,


vwxglhv sdvv0wkurxjk hodvwlflwlhv/ zkhuhdv glvfxvvlrqv dqg k|srwkhvhv derxw krz pdunhw vwuxfwxuh


dqg pdunhw srzhu d�hfw sdvv0wkurxjk ehkdylru riwhq uhodwh wr sdvv0wkurxjk1


Wr nhhs wkh lvvxh dv vlpsoh dv srvvleoh dvvxph lq wklv vhfwlrq wkdw erwk �upv vhw sulfh lq wkh


lpsruwhu*v fxuuhqf| +zklfk dovr zdv wkh grplqdqw vwudwhj| iru wkh prvw uhdolvwlf fdvhv lq 616,1 Wklv


phdqv wkdw sdvv0wkurxjk phdvxuhv wkh dfwxdo sulfh fkdqjh lq uhvsrqvh wr dq h{shfwhg h{fkdqjh udwh
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fkdqjh551 Wkh { �up*v pd{lpl}dwlrq sureohp lv jlyhq e|


pd{
s�


H ^+hs� � f, +T� es� . �S�,` +44,


dqg wkdw ri wkh frxqwu| | �up e|


pd{
S �


H ^+hrS�


�F, +T� eS � . �s�,` +45,


Wkh fruuhvsrqglqj �uvw rughu frqglwlrqv duh jlyhq e|


H +h,T�H +h, 5es� . �H +h,S� . fe @ 3 +46,


H +hr,T�H +hr, 5eS� . �H +hr, s� .Fe @ 3 +47,


Wrwdoo| gl�huhqwldwh +47, dqg +46,/ ohw gH+hr, @ 3 wr vroyh iru sdvv0wkurxjk +dowhuqdwlyho| vroyh iru


wkh htxloleulxp sulfh dqg gl�huhqwldwh wklv zlwk uhvshfw wr H+h,1


Sursrvlwlrq 7 H{fkdqjh udwh sdvv0wkurxjk /
ges�


gH+h,


��
gH+hr,@3 > lv dozd|v qhjdwlyh1 Wkh devroxwh ydoxh


ri wkh sdvv0wkurxjk lv ghfuhdvlqj lq wkh rzq0sulfh h�hfw/ lqfuhdvlqj lq wkh furvv0sulfh h�hfw dqg


ghfuhdvlqj lq wkh yduldqfh ri wkh h{fkdqjh udwh zkhq wkh h{fkdqjh udwh lv glvwulexwhg orj0qrupdoo|


zlwk phdq � dqg vwdqgdug ghyldwlrq �1


Surri= Sdvv0wkurxjk lv jlyhq e|


ges�
gH +h,


��
gH+hr,@3 @


Ces�
CH +h,


@ �
5e5f


+7e5 � �5,H+h,5
? 3 +48,


Doo whupv lq +48, duh srvlwlyh zklfk hvwdeolvkhv wkdw sdvv0wkurxjk lv qhjdwlyh1 Gh�qh SW �
��� Ces�
CH+h,


��� =
Wkh devroxwh ydoxh ri sdvv0wkurxjk lv ghfuhdvlqj lq e vlqfh


vljq


�
CSW


Ce


�
@ vljq


�
�7ef�5H+h,5


�
? 3 +49,
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dqg lqfuhdvlqj lq furvv0sulfh h�hfwv vlqfh


CSW


C�
@


5e5f


+7e5 � �5,5H+h,5
5� A 3 +4:,


SW lv ghfuhdvlqj lq wkh yrodwlolw| ri wkh h{fkdqjh udwh zkhq h lv glvwulexwhg orj0qrupdoo| zlwk phdq


� dqg vwdqgdug ghyldwlrq �/ vlqfh


CSW


C�5
@ �


7e5f�


+7e5 � �5,
�
h{s


�
�. 4


5
�5
��5 ? 3 +4;,


D �up wkdw kdv orzhu pdun0xsv +kljkhu e/ orzhu �, sdvvhv wkurxjk ohvv ri wkh h{shfwhg h{fkdqjh


udwh fkdqjh +wkdw lv/ wkh devroxwh ydoxh ri sdvv0wkurxjk lv orzhu,1 Wkh pruh wkdw ghpdqg ghfuhdvhv


zkhq d �up udlvhv lwv sulfh/ wkh ohvv grhv d �up zdqw wr sdvv wkurxjk dq h{fkdqjh udwh fkdqjh1 Wkdw


dq lqfuhdvh lq wkh qrlvlqhvv ri wkh h{fkdqjh udwh ohdgv wr ohvv uhvsrqvh ri wkh suh0vhw sulfh lv dovr


lqwxlwlyho| dsshdolqj1 Wkh zruvh wkh txdolw| ri wkh vljqdo +kljkhu yduldqfh ri wkh h{fkdqjh udwh,/ wkh


ohvv zloo wkh suh0vhw sulfh uhvsrqg wr wkh vljqdo1 Wklv frxog eh rqh zd| lq zklfk orzhu h{fkdqjh udwh


yduldelolw| frxog lpsuryh wkh h�hfwlyhqhvv ri wkh %sulfh vljqdo%1


Zh qrz wxuq wr d glvfxvvlrq ri h{fkdqjh udwh sdvv0wkurxjk hodvwlflwlhv/ wkh lvvxh lv lpsruwdqw dv


prvw ri wkh hpslulfdo zrun lq wkh duhd vwxglhv sdvv0wkurxjk hodvwlflwlhv dqg qrw sdvv0wkurxjk lwvhoi1


H�hfwv rq wkh htxloleulxp sdvv0wkurxjk hodvwlflw| ri fkdqjlqj e dqg � duh wkhq wkh rssrvlwh ri wkh


h�hfw ri fkdqjlqj wkrvh sdudphwhuv rq sdvv0wkurxjk1


Sursrvlwlrq 8 Wkh h{fkdqjh udwh sdvv0wkurxjk hodvwlflw|/
Ces�
CH+h,


H+h,es� > lv dozd|v qhjdwlyh dqg ohvv


wkdq xqlw| lq devroxwh ydoxh1 Wkh devroxwh ydoxh ri wkh sdvv0wkurxjk hodvwlflw| lv ghfuhdvlqj lq wkh


furvv0sulfh h�hfw/ lqfuhdvlqj lq wkh rzq0sulfh h�hfw dqg ghfuhdvlqj lq wkh yduldqfh ri wkh h{fkdqjh


udwh surfhvv zkhq wkh h{fkdqjh udwh lv glvwulexwhg orj0qrupdoo| zlwk phdq � dqg vwdqgdug ghyldwlrq


�1


Surri= Wkh sdvv0wkurxjk hodvwlflw| lv jlyhq e|


Ces�
CH +h,


H +h,


es� @ �
fe


H +h,
�
T
�
4 .


�


5e


�
.


�


5H+hr,
F
�
. fe


? 3 +4<,


4:







Doo whupv lq +4<, duh srvlwlyh zklfk hvwdeolvkhv wkdw wkh sdvv0wkurxjk hodvwlflw| lv qhjdwlyh1 Lw lv


dovr lpphgldwho| fohdu iurp +4<, wkdw wkh sdvv0wkurxjk hodvwlflw| zloo eh ehwzhhq 3 dqg �41 Gh�qh


� @
��� Ces�
CH+h,


H+h,es�
��� dqg J @ T


�
4 . �


5e


�
. �


5H+hr,
F= Wkh devroxwh ydoxh ri wkh sdvv0wkurxjk hodvwlflw| lv


lqfuhdvlqj lq e vlqfh


C�


Ce
@


f
�
H +h,T


�
4 . �


e


�
. �


5
F


H+hr,


�
+H +h,J. fe,


5 A 3 +53,


dqg ghfuhdvlqj lq � vlqfh


C�


C�
@ �


fe


+H +h,J. fe,
5


�
T


5e
.


F


5H+hr,


�
H +h, ? 3 +54,


� lv ghfuhdvlqj lq wkh yrodwlolw| ri wkh h{fkdqjh udwh/ zkhq h lv glvwulexwhg orj0qrupdoo| zlwk phdq


� dqg vwdqgdug ghyldwlrq �/ vlqfh


C�


C�5
@ �


fe�
h{s+�. �5


5 ,J. fe
�5J�h{s


�
�.


�5


5


�
? 3 +55,


Wkh vlpsohvw zd| wr xqghuvwdqg zkdw wkh gl�huhqfh lq sdvv0wkurxjk dqg sdvv0wkurxjk hodvwlflwlhv


vwhpv iurp lv wr glvfxvv wkh h�hfwv ri lqfuhdvlqj e/ wkh rzq0sulfh h�hfw1 Wkh fkdqjh lq lpsruw sulfh/


gxh wr dq h{shfwhg h{fkdqjh udwh fkdqjh/ lv odujhu wkh orzhu e lv +dv vkrzhg lq sursrvlwlrq 7,1 Exw


d orzhu e lpsolhv d kljkhu sulfh vr wkdw wkh shufhqwdjh fkdqjh lq lpsruw sulfh/ gxh wr d shufhqwdjh


fkdqjh lq wkh h{shfwhg h{fkdqjh udwh/ lv orzhu wkh orzhu e lv1 D sduwlfxodu fdvh lq srlqw lv wkh fdvh


zkhuh � @ 3/ prqrsro|1 Lw lv wkhq zhoo nqrzq wkdw sdvv0wkurxjk wkhq lv lqghshqghqw ri e +vhh h1j1


Ihhqvwud/ Jdjqrq dqg Nqhwwhu 4<<9,1 Vlqfh wkh fkdqjh lq lpsruw sulfh lv qrw ghshqghqw rq e> exw


wkh ohyho ri wkh sulfh lwvhoi lv +orzhu e lpsolhv d kljkhu sulfh,/ wkh shufhqwdjh fkdqjh lq lpsruw sulfh


zloo eh ghshqghqw rq e1


Lq wkh dqdo|vlv deryh zh kdyh nhsw gH+hr, @ 31 Zh vkrxog dovr qrwh krzhyhu wkdw pruh jhqhudoo|


wkh sulfh wkdw wkh frxqwu| { �up fkdujhv lv d�hfwhg qrw rqo| e| wkh h{shfwhg h{fkdqjh udwh ehwzhhq


fxuuhqf| { dqg wkh lpsruwhu*v fxuuhqf|/ exw dovr e| wkh h{fkdqjh udwh ehwzhhq wkh lpsruwhu*v


fxuuhqf| dqg wkh frxqwu| | fxuuhqf|1 Ces�
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? 3= Li wkh | fxuuhqf| lv h{shfwhg


wr ghsuhfldwh wkh { �up h{sruwhu zloo ghfuhdvh klv sulfh1 Dq h{shfwhg ghsuhfldwlrq ri wkh | �up*v
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krph fxuuhqf| ohdgv klp wr fkdujh d orzhu sulfh rq wkh } pdunhw 0 lw lv wkhq rswlpdo iru wkh �up


iurp { wr orzhu klv sulfh dv zhoo1
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Vroylqj iru wkh rswlpdo sulfhv iurp +46, dqg +47, dqg soxjjlqj wkhp lqwr wkh uhvshfwlyh pd{lpl}dwlrq


sureohpv jlyhv wkh h{shfwhg sur�wv ri wkh wzr frpshwlwruv1
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Wkh �uvw whup lv srvlwlyh/ d ghsuhfldwlrq ri wkh frxqwu| { fxuuhqf| zloo pdnh wkh { �up*v wrwdo


iruhljq fxuuhqf| uhyhqxhv pruh zruwk lq lwv rzq fxuuhqf|1 Wkh vhfrqg h�hfw lv qhjdwlyh/ dq h{shfwhg


ghsuhfldwlrq orzhuv wkh sulfh wkdw frpshwlwlrq fkdujhv1 Wklv ohdgv wr orzhu ghpdqg iru wkh frxqwu|


{ h{sruwhu*v jrrgv zklfk orzhuv sur�wv1 Wkh �uvw rughu frqglwlrq/ +46,/ lpsolhv wkdw wkh gluhfw h�hfw


rq h{shfwhg sur�wv iurp fkdqjlqj klv rzq sulfh lv 3 iru wkh �up iurp {1 Wkhuh lv wkxv qr gluhfw


h�hfw rq h{shfwhg sur�wv iurp wkh orzhu sulfh fkdujhg e| wkh frxqwu| { �up1 Zh ghslfw �upv*


uhdfwlrq ixqfwlrqv lq �jxuh 4 ehorz1 Dq h{shfwhg ghsuhfldwlrq ri wkh { fxuuhqf| vkliwv wkh { �up*v


uhdfwlrq ixqfwlrq lqzdugv/ erwk �upv orzhu wkhlu sulfhv1


�jxuh 4 derxw khuh


Zh dovr qrwh dqrwkhu lpsolfdwlrq ri +59, 0 dq h{shfwhg ghsuhfldwlrq wkdw grhv qrw pdwhuldol}h


d�hfwv uhdol}hg sur�wv qhjdwlyho|1 Wkh h{shfwhg ghsuhfldwlrq orzhuv wkh sulfhv ri erwk �upv dv lq
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�jxuh 4 zklfk ohdgv wr orzhu sur�wv1 Lq wkh fdvh zkhuh wkh ghsuhfldwlrq grhv qrw kdsshq wklv zloo


eh wkh rqo| h�hfw rq uhdol}hg sur�wv +iru vpdoo vxusulvhv wkh rqo| h�hfw rq sur�wv zloo eh wkurxjk


wkh orzhu sulfh wkdw frpshwlwlrq fkdujhv/ iru odujhu vxusulvhv wkhuh zloo dovr eh d qhjdwlyh h�hfw


rq sur�wv iurp wkh orzhu sulfh wkdw wkh { �up klpvhoi fkdujhv/ C��


Cs�
@ 3 zloo wkhq qrw krog,1 Zh


kdyh zkdw pljkw eh fdoohg d %sureohp gxh wr d Shvr sureohp%561 Zh dovr qrwh wkdw dq h{shfwhg


dssuhfldwlrq wkdw grhv qrw pdwhuldol}h ehqh�wv erwk �upv1 Wkh lqwxlwlrq ehlqj wkh vdph dv wkdw


ehklqg wkh uhvxow wkdw wkh rswlpdo vwudwhjlf wudgh srolf| xqghu Ehuwudqg frpshwlwlrq lv dq h{sruw


wd{571 Wkh �up iurp { zrxog olnh wr fkdujh d kljkhu sulfh wkdq wkh Ehuwudqg ohyho/ li rqo| lw frxog


frpplw wr lw1 Dq h{sruw wd{ pdnhv wkh kljkhu sulfh fuhgleoh1 Khuh dq h{shfwhg dssuhfldwlrq vhuyhv


wkh vdph uroh1 Lq wkh fdvh zkhuh wkh dssuhfldwlrq grhv kdsshq/ wkh srvlwlyh h�hfw rq sur�wv iru wkh


{ �up lv rxwzhljkhg e| wkh qhjdwlyh wudqvodwlrq h�hfw1


D �L?U*�t�L?t


Hyhq wkrxjk wkh prgho suhvhqwhg lq wklv sdshu uholhv rq d yhu| vlpsoh vwuxfwxuh lw doorzhg xv


wr vwxg| lvvxhv wkdw kdyh uhfhlyhg olwwoh dwwhqwlrq suhylrxvo|11 Fkrlfh ri sulfh vhwwlqj fxuuhqf|


zkhq wkhuh lv frpshwlwlrq iurp d wklug frxqwu|/ frqqhfwlrqv ehwzhhq sulfh vhwwlqj fxuuhqflhv dqg


hfrqrplf h{srvxuh/ dqg h�hfwv ri h{shfwhg h{fkdqjh udwh fkdqjhv rq sur�wv1 Zh ghprqvwudwhg


wkh dwwudfwlyhqhvv ri vhwwlqj sulfh lq wkh lpsruwhu*v fxuuhqf| iru erwk �upv1 Wkdw sulflqj lq wkh


vdph fxuuhqf| dv frpshwlwlrq ehfrphv pruh dwwudfwlyh wkh vwurqjhu furvv0sulfh h�hfwv duh pd| khos


h{sodlq ehkdylru vxfk dv wkh lqyrlflqj sdwwhuqv vkrzq e| Vzhglvk iruhvwu| �up V�rgud Vnrjv�djduqd1


H{sruwv ri vriwzrrg sxos wr Hxurshdq frxqwulhv lv lqyrlfhg lq grooduv1 Wkh pdmrulw| ri frpshwlwlrq


lq vriwzrrg sxos lv edvhg lq Qruwk Dphulfd1 Kdugzrrg sxos rq wkh rwkhu kdqg lv lqyrlfhg lq
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Hfx dqg wkh pdmrulw| ri frpshwlwlrq frphv iurp Vsdlq dqg Sruwxjdo1 Wkh fkrlfh ri sulfh vhwwlqj


dqg lqyrlflqj fxuuhqf| wkxv vhhpv uxohg e| frqfhuqv dv wr wkh frpshwlwlyh vwuxfwxuh udwkhu wkdq


phglxp0ri0h{fkdqjh ru vwruh0ri0ydoxh urohv ri fxuuhqf|1


Zh kdyh dovr vwuhvvhg wkdw ghshqglqj rq li zh vwxg| sdvv0wkurxjk ru wkh sdvv0wkurxjk hodvwlflw|/


zh vkrxog h{shfw gl�huhqw h�hfwv iurp pdunhw srzhu dqg vxevwlwxwdelolw|1 Wkh h�hfw ri vxevwlwxwdelo0


lw| rq sdvv0wkurxjk hodvwlflwlhv lv wkh rssrvlwh lq rxu Ehuwudqg iudphzrun wkdq zkdw lv k|srwkhvl}hg


lq h1j1 Phqrq +4<<9,1 Wklv vwuhvvhv wkh qhhg iru irupdo prghov xqghuo|lqj hpslulfdo vwxglhv ri


sdvv0wkurxjk 0 zh vkrxog qrw h{shfw vwuxfwxudo yduldeohv wr kdyh wkh vdph h�hfw rq sdvv0wkurxjk


luuhvshfwlyh ri wkh irup ri frpshwlwlrq1 Xqghu wkh dvvxpswlrq wkdw wkh h{fkdqjh udwh lv glvwulexwhg


orj0qrupdoo| zh vkrzhg wkdw sdvv0wkurxjk zdv orzhu wkh pruh yrodwloh wkh h{fkdqjh udwh zdv1 Wklv


lv d uhvxow ri wkh vdph �dyru dv Nuxjpdq*v +4<;</ s187, �qglqj +lq d %vxqn frvw% prgho, wkdw/ %wkh


h{fkdqjh udwh kdv vr olwwoh h�hfw lq sduw ehfdxvh lw �xfwxdwhv vr pxfk%1


Ilqdoo|/ dv glvfxvvhg lq wkh lqwurgxfwlrq/ lw lv vxusulvlqj wkdw wkhuh kdv ehhq vr olwwoh vwxg| ri


sulfh frpshwlwlrq xqghu h{fkdqjh udwh xqfhuwdlqw| 0 wkhuh duh pdq| zd|v lq zklfk lw vkrxog eh


iuxlwixo wr h{whqg wkh suhvhqw zrun1 Rqh h{whqvlrq lv wr lqfoxgh vhyhudo frpshwlwruv dqg vwxg|


krz wkh frxqwu| glvwulexwlrq ri frpshwlwruv d�hfwv sdvv0wkurxjk1 H{whqglqj wkh dqdo|vlv wr lqfoxgh


wzr pdunhwv zrxog hqdeoh xv wr glvfxvv Sulflqj0wr0Pdunhw lvvxhv1 Xvlqj pruh jhqhudo ixqfwlrqdo


irupv dqg doorzlqj iru ixwxuhv pdunhwv dqg ulvn dyhuvlrq duh h{dpsohv ri h{whqvlrqv wkdw vkrxog eh


lqwhuhvwlqj/ wkrxjk dw d sulfh ri suredeo| pdnlqj dqdo|vlv pruh lqyroyhg1


+iuihi?Uit


^4` Dgohu/ P1 dqg Gxpdv/ E1 +4<;7,1 H{srvxuh wr fxuuhqf| ulvn= gh�qlwlrq dqg phdvxuhphqw/


Ilqdqfldo Pdqdjhphqw/ yro1 46/ ss1 740831


^5` Edqldn/ D1 dqg Skolsv O1 +4<<8,1 Od So�hldgh dqg h{fkdqjh udwh sdvv0wkurxjk/ Lqwhuqdwlrqdo


Mrxuqdo ri Lqgxvwuldo Rujdql}dwlrq/ yro1 46/ ss1 4<805441
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^6` Edurq/ G1 +4<:9,1 Ioxfwxdwlqj h{fkdqjh udwhv dqg wkh sulflqj ri h{sruwv/ Hfrqrplf Lqtxlu|/


yro1 47/ ss1 758076;1


^7` Ehon/ E1 dqg Jodxp P1 +4<<3,1 Wkh pdqdjhphqw ri iruhljq h{fkdqjh ulvn lq XN pxowlqdwlrqdov/


dq hpslulfdo lqyhvwljdwlrq/ Dffrxqwlqj dqg Exvlqhvv Uhvhdufk/ yro1 54/ ss1 60461


^8` Eudqghu/ M1 +4<<9,1 Vwudwhjlf wudgh srolf|/ lq= Jurvvpdq/ J1 dqg Urjr�/ N1 hgv1/ Kdqgerrn ri


Lqwhuqdwlrqdo Hfrqrplfv Yro1 LLL/ +Hovhylhu/ Dpvwhugdp,/ ss1 46<8047881


^9` Gruqexvfk/ U1/ 4<;:/ H{fkdqjh udwhv dqg sulfhv/ Wkh Dphulfdq Hfrqrplf Uhylhz/ yro1 ::/ ss1


<604391


^:` Ihhqvwud/ U1 +4<;<,1 V|pphwulf sdvv0wkurxjk ri wdul�v dqg h{fkdqjh udwhv= dq hpslulfdo whvw/


Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv/ yro1 5:/ ss1 580781


^;` Ihhqvwud/ U1/ Jdjqrq M1 dqg Nqhwwhu/ P1 +4<<9,1 Pdunhw vkduh dqg h{fkdqjh udwh sdvv0wkurxjk


lq zruog dxwrpreloh wudgh/ Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv/ yro1 73/ ss1 4;:053:1


^<` Ihhqvwud/ U1 dqg M1 Nhqgdoo +4<<:,/ Sdvv0wkurxjk ri h{fkdqjh udwhv dqg sxufkdvlqj srzhu sdulw|/


Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv 76/ 56:05941


^43` Ilvfkhu/ H1 +4<;<,1 D prgho ri h{fkdqjh udwh sdvv0wkurxjk/ Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv/


yro1 59/ ss1 44<046:1


^44` Iulehuj/ U1 +4<<9,1 Rq wkh uroh ri sulflqj h{sruwv lq d wklug fxuuhqf|/ Zrunlqj Sdshu Vhulhv lq


Hfrqrplfv dqg Ilqdqfh Qr1 45; +Vwrfnkrop Vfkrro ri Hfrqrplfv,1


^45` Iulehuj/ U1 dqg D1 Yuhglq +4<<:,/ H{fkdqjh udwh xqfhuwdlqw| dqg wkh plfurhfrqrplf ehqh�wv


iurp HPX/ iruwkfrplqj/ Vzhglvk Hfrqrplf Srolf| Uhylhz1


^46` Iulehuj/ U1 +4<<;,1 Lq zklfk fxuuhqf| vkrxog h{sruwhuv vhw wkhlu sulfhvB/ iruwkfrplqj/ Mrxuqdo


ri Lqwhuqdwlrqdo Hfrqrplfv1
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^47` Jrwwiulhv/ Q1 +4<<7,1 Pdunhw vkduhv/ �qdqfldo frqvwudlqwv/ dqg sulflqj ehkdylru lq wkh h{sruw


lqgxvwu|/ Vhplqdu sdshu qr 8;9/ Lqvwlwxwh iru Lqwhuqdwlrqdo Hfrqrplf Vwxglhv/ Vwrfnkrop1


^48` Nohpshuhu/ S1 dqg Ph|hu/ P1 +4<;9,1 Sulfh frpshwlwlrq yv1 txdqwlw| frpshwlwlrq= wkh uroh ri


xqfhuwdlqw|/ Udqg Mrxuqdo ri Hfrqrplfv/ yro1 4:/ ss1 94;096;1


^49` Nuxjpdq/ S1 +4<;:,1 Sulflqj wr pdunhw zkhq wkh h{fkdqjh udwh fkdqjhv/ lq= V1 Duqgw dqg


Ulfkdugvrq G1 hgv1/ Uhdo0Ilqdqfldo Olqndjhv dprqj Rshq Hfrqrplhv/ +PLW Suhvv/ Pd,/ ss1


7<0:31


^4:` Nuxjpdq/ S1 +4<;<,1 H{fkdqjh0udwh lqvwdelolw|/ +PLW Suhvv/ Pd,1


^4;` Ohzlv/ N1 +4<<9,1 Sx}}ohv lq lqwhuqdwlrqdo �qdqfldo pdunhwv/ lq= J1 Jurvvpdq dqg Urjr�/ N1


hgv1/ Kdqgerrn ri Lqwhuqdwlrqdo Hfrqrplfv Yro1 LLL/ +Hovhylhu/ Dpvwhugdp,/ ss1 4<4604<:41


^4<` Oxhkupdq/ W1 +4<<3,1 Wkh h{fkdqjh udwh h{srvxuh ri d joredo frpshwlwru/ Mrxuqdo ri Lqwhuqd0


wlrqdo Exvlqhvv Vwxglhv/ ss1 55805751


^53` Pduvwrq/ U1 +4<<9,1 Wkh h�hfwv ri lqgxvwu| vwuxfwxuh rq hfrqrplf h{srvxuh/ QEHU Zrunlqj


Sdshu &884;1


^54` Phqrq/ M1 +4<<8,1 H{fkdqjh udwh sdvv0wkurxjk/ Mrxuqdo ri Hfrqrplf Vxuyh|v </ 4<:05641


^55` Phqrq/ M1 +4<<9,1 Wkh ghjuhh dqg ghwhuplqdqwv ri h{fkdqjh udwh sdvv0wkurxjk= pdunhw vwuxf0


wxuh/ qrq0wdul� eduulhuv dqg pxowlqdwlrqdo frusrudwlrqv/ Wkh Hfrqrplf Mrxuqdo/ yro1 439/ ss1


76707771


^56` Rzhq/ U1/ dqg Shuudnlv/ V1 +4<;;,1 Dq lqwhuqdwlrqdo gxrsro| prgho xqghu h{fkdqjh udwh xqfhu0


wdlqw|/ U�hyxh �Hfrqrpltxh/ yro1 8/ ss1 4368043931


^57` Vhufx/ S1 dqg Xssdo/ U1 +4<<8,1 Lqwhuqdwlrqdo �qdqfldo pdunhwv dqg wkh �up/ +Fkdspdq ) Kdoo/


Orqgrq,1


Dsshqgl{ 4
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Pd{lpl}dwlrq sureohpv ri wkh iruhljq frpshwlwru +frxqwu| | �up,/ zkhq wkh frxqwu| { �up vhwv


lwv sulfh lq fxuuhqf| {/ } dqg | uhvshfwlyho|1
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Frpsdulvrq ri h{shfwhg sulfhv iru lpsruwv iurp {1
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Dsshqgl{ 6


Frpsdulvrq ri h{shfwhg sulfhv wr eh uhfhlyhg e| wkh frxqwu| { h{sruwhu1
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lll, Frpsduh H +h,H +4@hr, esr dqg es=
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Mhqvhq*v lqhtxdolw| lpsolhv wkdw wkh �uvw whup lv srvlwlyh1 Wkh vhfrqg lv qhjdwlyh1 Iru kljk


hqrxjk yduldqfh lq hr wkh zkroh h{suhvvlrq zloo eh qhjdwlyh1 Wklv hvwdeolvkhv sursrvlwlrq 51


Dsshqgl{ 7=


Rswlpdo htxloleulxp sulfh iru wkh �up iurp | duh irxqg e| xvlqj wkh �uvw rughu frqglwlrqv iurp


+6,0+8, lqwr wkh �uvw rughu frqglwlrqv iurp dsshqgl{ 41
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lll, Sulfh vhw lq wkh frpshwlwru*v fxuuhqf|/ |
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