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Hfrqrplvwv w|slfdoo| dqdo|}h wkh sulfh ri d jrrg ru vhuylfh e| frqvlghulqj wkh ghwhuplqdqwv

ri lwv vxsso| dqg ghpdqg1 Wkh vdph dssurdfk fdq eh wdnhq wr sulfh dq dvvhw1 Dv d vwduwlqj

srlqw/ ohw xv wklqn derxw krz lqyhvwru ghpdqg iru dq dvvhw pljkw eh prghohg1 Lq frqwudvw wr

jrrgv dqg vhuylfhv/ dvvhwv gr qrw surylgh gluhfw/ lpphgldwh frqvxpswlrq ehqh�wv wr lqglylgxdov1

Udwkhu/ dvvhwv duh d yhklfoh iru vdylqj1 Dv wkh frpsrqhqwv ri dq lqyhvwru*v �qdqfldo zhdowk/

dvvhwv uhsuhvhqw fodlpv rq ixwxuh sxufkdvlqj srzhu ru frqvxpswlrq1 Wkh pdlq glvwlqjxlvklqj

ihdwxuh ri dvvhwv lv gl�huhqfhv lq wkhlu ixwxuh sd|r�v1 Zlwk wkh h{fhswlrq ri dvvhwv wkdw sd| d

ulvn0iuhh uhwxuq/ dvvhwv* sd|r�v duh udqgrp1 Wkxv/ d wkhru| ri wkh ghpdqg iru dvvhwv qhhgv wr

vshfli| lqyhvwruv* suhihuhqfhv iru dvvhwv zlwk gl�huhqw/ xqfhuwdlq sd|r�v1 Lq rwkhu zrugv/ krz

lqyhvwruv fkrrvh ehwzhhq dvvhwv wkdw kdyh gl�huhqw suredelolw| glvwulexwlrqv ri uhwxuqv qhhgv wr

eh prghohg1

Ohw xv frqvlghu vrph lqwxlwlyh fulwhuld wkdw lqglylgxdov pljkw xvh wr udqn wkhlu suhihuhqfhv iru

gl�huhqw ulvn| dvvhwv1 Rqh srvvleoh phdvxuh ri wkh dwwudfwlyhqhvv ri dq dvvhw lv wkh h{shfwhg ydoxh

ri lwv sd|r�1 Vxssrvh dq dvvhw r�huv d vlqjoh udqgrp sd|r� wkdw kdv d glvfuhwh glvwulexwlrq zlwk

q rxwfrphv/ +{�> ===> {?,/ dqg fruuhvsrqglqj suredelolwlhv +s�> ===> s?,/ zkhuh
?S

�'�

s� @ 41 Wkhq

wkh h{shfwhg ydoxh ri wkh sd|r� lv �{ @
?S

�'�

{�s�1

Krz uhdvrqdeoh lv lw wr wklqn wkdw lqglylgxdov ydoxh ulvn| dvvhwv edvhg rq wkh dvvhwv* h{shfwhg

ydoxhvB Lq 4:5;/ Qlfkrodv Ehuqrxool fohduo| ghprqvwudwhg d zhdnqhvv ri xvlqj h{shfwhg ydoxh

dv wkh vroh phdvxuh ri suhihuhqfhv zlwk klv _Vw1 Shwhuvehuj Sdudgr{1% Kh jdyh wkh iroorzlqj

h{dpsoh1 Vxssrvh d sduwlfxodu dvvhw*v sd|r� lv ghwhuplqhg d jdph edvhg rq d vhtxhqfh ri frlq

�lsv1 Li/ rq wkh �uvw �ls/ wkh frlq frphv xs _wdlov/% wkh dvvhw*v sd|r� lv }hur dqg wkh jdph lv

ryhu1 Krzhyhu/ li lw frphv xs _khdgv/% wkh dvvhw sd|v '4 dqg/ lq dgglwlrq/ wkh frlq lv �lsshg

djdlq1 Li/ rq wkh vhfrqg �ls/ _wdlov% rffxuv/ wkh jdph lv ryhu/ exw li _khdgv% rffxuv wkh dvvhw

sd|v dq dgglwlrqdo '5 dqg wkh frlq lv �lsshg rqfh djdlq1 Li _khdgv% frphv xs rq wkh wklug �ls/

wkh dvvhw sd|v dq dgglwlrqdo '52 @ '7 dqg vr rq1 Wkxv/ jlyhq wkh frlq frphv xs _khdgv% rq

wkh �uvw q �lsv/ wkh dvvhw*v sd|phqw li d _khdgv% lv rewdlqhg rq wkh q. 4|� �ls lv '5?1

Krz pxfk zrxog dq lqglylgxdo sd| wr dftxluh wklv ulvn| dvvhwB Lq rwkhu zrugv/ zkdw zrxog
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vrphrqh sd| wr sduwlflsdwh lq wklv frlq �lsslqj jdphB Li dq lqglylgxdo ydoxhv wkh dvvhw*v sd|r�

dffruglqj wr lwv h{shfwhg ydoxh/ wkh sulfh kh zrxog eh zloolqj wr sd| lv
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Wkxv/ wkh h{shfwhg ydoxh ri wklv dvvhw lv lq�qlwh1 Fohduo|/ prvw lqglylgxdov zrxog sd| rqo|

d prghudwh/ qrw lq�qlwh/ dprxqw wr sod| wklv jdph1 Lq 4:6;/ Gdqlho Ehuqrxool/ d frxvlq ri

Qlfkrodv/ surylghg dq h{sodqdwlrq iru wkh Vw1 Shwhuvehuj Sdudgr{ e| vwdwlqj wkdw shrsoh fduhg

derxw wkh h{shfwhg _xwlolw|% ri dq dvvhw*v sd|r�/ qrw wkh h{shfwhg ydoxh ri lwv sd|r�1 Dv dq

lqglylgxdo*v zhdowk lqfuhdvhv/ wkh _xwlolw|% wkdw rqh uhfhlyhv iurp wkh dgglwlrqdo lqfuhdvh lq

zhdowk jurzv ohvv wkdq sursruwlrqdoo|1 Lq wkh Vw1 Shwhuvehuj Sdudgr{/ sul}hv jr xs dw wkh vdph

udwh wkdw wkh suredelolwlhv ghfolqh1 Lq rughu wr rewdlq d �qlwh ydoxdwlrq/ wkh wulfn zrxog eh wr

doorz wkh _ydoxh% ru _xwlolw|% ri sul}hv wr lqfuhdvh vorzhu wkdq wkh udwh suredelolwlhv ghfolqh1

Wkh �uvw frpsohwh d{lrpdwlf ghyhorsphqw ri h{shfwhg xwlolw| lv gxh wr yrq Qhxpdqq dqg

Prujhqvwhuq +4<77,/ zklfk zh qrz looxvwudwh1 Gh�qh d orwwhu| wr eh ulvn| sd|r� +dvvhw, dqg

frqvlghu dq lqglylgxdo*v rswlpdo fkrlfh ri d orwwhu| iurp d jlyhq vhw ri gl�huhqw orwwhulhv1 Doo orw0

whulhv kdyh srvvleoh sd|r�v wkdw duh frqwdlqhg lq wkh vhw i{�> ===> {?j1 Lq jhqhudo/ wkh hohphqwv ri

wklv vhw fdq eh ylhzhg dv gl�huhqw/ xqfhuwdlq rxwfrphv1 Iru h{dpsoh/ wkh| frxog eh lqwhusuhwhg

dv sduwlfxodu frqvxpswlrq ohyhov +exqgohv ri frqvxpswlrq jrrgv, wkdw wkh lqglylgxdo rewdlqv

lq gl�huhqw vwdwhv ri qdwxuh ru/ pruh vlpso|/ gl�huhqw prqhwdu| sd|phqwv uhfhlyhg lq gl�huhqw

vwdwhv ri wkh zruog1 D jlyhq orwwhu| fdq eh fkdudfwhul}hg dv dq rughuhg vhw ri suredelolwlhv

S @ is�> ===> s?j/ zkhuh/ ri frxuvh/
?S

�'�

s� @ 4 dqg s� � 31 D gl�huhqw orwwhu| lv fkdudfwhul}hg e|

dqrwkhu vhw ri suredelolwlhv/ iru h{dpsoh/ S W @ isW�> ===> sW?j1 Ohw "/ !/ dqg � ghqrwh suhihuhqfh

dqg lqgl�huhqfh ehwzhhq orwwhulhv1 Zh zloo vkrz wkdw li dq lqglylgxdo*v suhihuhqfhv vdwlvi| wkh

iroorzlqj frqglwlrqv +d{lrpv,/ wkhq wkhvh suhihuhqfhv fdq eh uhsuhvhqwhg e| d uhdo0ydoxhg xwlolw|

5



ixqfwlrq gh�qhg ryhu d jlyhq orwwhu|*v suredelolwlhv/ wkdw lv/ d ixqfwlrq Y +s�> ===> s?,1

D{lrpv=

4, Frpsohwhqhvv

Iru dq| wzr orwwhulhv S W dqg S / hlwkhu S W " S / ru S W ! S / ru S W � S 1

5, Wudqvlwlylw|

Li S WW � S Wdqg S W � S / wkhq S WW � S 1

6, Frqwlqxlw|

Li S WW � S W � S / wkhuh h{lvwv vrph � 5 ^3> 4` vxfk wkdw S W � �S WW . +4 � �,S / zkhuh

�S WW . +4 � �,S ghqrwhv d _frpsrxqg orwwhu|/% qdpho| zlwk suredelolw| � rqh uhfhlyhv wkh

orwwhu| S WW dqg zlwk suredelolw| +4� �, rqh uhfhlyhv wkh orwwhu| S 1

Wkhvh wkuhh d{lrpv duh dqdorjrxv wr wkrvh lq vwdqgdug frqvxphu wkhru| dqg duh qhhghg wr

hvwdeolvk wkh h{lvwhqfh ri d uhdo0ydoxhg xwlolw| ixqfwlrq1 Wkh irxuwk d{lrp lv fuxfldo wr h{shfwhg

xwlolw| wkhru|1

7, Lqghshqghqfh

Iru dq| wzr orwwhulhv S dqg S W/ S W " S li dqg rqo| li iru doo � 5 +3/4` dqg doo S WW=

�S W . +4� �,S WW " �S . +4� �,S WW

Ixuwkhu/ iru dq| wzr orwwhulhv S dqg S _/ S � S _ li dqg rqo| li iru doo � 5+3/4` dqg doo S WW=

�S . +4� �,S WW � �S _ . +4� �,S WW

Wr ehwwhu xqghuvwdqg wkh phdqlqj ri wkh lqghshqghqfh d{lrp/ qrwh wkdw S W lv suhihuuhg

wr S e| dvvxpswlrq1 Qrz wkh fkrlfh ehwzhhq �S W . +4 � �,S WW dqg �S . +4 � �,S WW lv

htxlydohqw wr d wrvv ri d frlq wkdw kdv d suredelolw| +4 � �, ri odqglqj _wdlov%/ lq zklfk fdvh

erwk frpsrxqg orwwhulhv duh htxlydohqw wr S WW/ dqg d suredelolw| � ri odqglqj _khdgv/% lq zklfk

fdvh wkh �uvw frpsrxqg orwwhu| lv htxlydohqw wr wkh vlqjoh orwwhu| S W dqg wkh vhfrqg frpsrxqg

orwwhu| lv htxlydohqw wr wkh vlqjoh orwwhu| S 1 Wkxv/ wkh fkrlfh ehwzhhq �S W . +4 � �,S WW dqg

�S . +4� �,S WW lv htxlydohqw wr ehlqj dvnhg/ sulru wr wkh frlq wrvv/ li rqh zrxog suhihu S W wr

S lq wkh hyhqw wkh frlq odqgv _khdgv1%
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Lw zrxog vhhp uhdvrqdeoh wkdw vkrxog wkh frlq odqg _khdgv/% zh zrxog jr dkhdg zlwk rxu

ruljlqdo suhihuhqfh lq fkrrvlqj S W ryhu S 1 Wkh lqghshqghqfh d{lrp dvvxphv wkdw suhihuhqfhv

ryhu wkh wzr orwwhulhv duh lqghshqghqw ri wkh zd| lq zklfk zh rewdlq wkhp1� Iru wklv uhdvrq/

lw lv dovr nqrzq dv wkh _qr uhjuhw% d{lrp1 Krzhyhu/ h{shulphqwdo hylghqfh �qgv vrph v|v0

whpdwlf ylrodwlrqv ri wklv lqghshqghqfh d{lrp1 Vhh wkh Pdfklqd +4<;:, Mrxuqdo ri Hfrqrplf

Shuvshfwlyhv duwlfoh dqg/ lq sduwlfxodu/ wkh Doodlv Sdudgr{ uhjduglqj wklv srlqw1

Wkh �qdo d{lrp lv vlplodu wr wkh lqghshqghqfh dqg frpsohwhqhvv d{lrpv1

8, Grplqdqfh

Ohw S � eh wkh frpsrxqg orwwhu| ��S
h . +4 � ��,S

_ dqg S 2 eh wkh frpsrxqg orwwhu|

�2S
h . +4� �2,S

_1 Li S h " S _/ wkhq S � " S 2 li dqg rqo| li �� A �21

Jlyhq suhihuhqfhv fkdudfwhul}hg e| wkh deryh d{lrpv/ zh qrz vkrz wkdw wkh fkrlfh ehwzhhq

dq| wzr +ru pruh, duelwudu| orwwhulhv lv wkdw zklfk kdv wkh kljkhu +kljkhvw, h{shfwhg xwlolw|1

Wkh frpsohwhqhvv d{lrp*v rughulqj rq orwwhulhv qdwxudoo| lqgxfhv dq rughulqj rq wkh vhw

ri rxwfrphv1 Zlwkrxw orvv ri jhqhudolw|/ vxssrvh wkdw wkh rxwfrphv duh rughuhg vxfk wkdw

{? � {?3� � === � {�1 Wklv iroorzv iurp wkh frpsohwhqhvv d{lrp iru wkh fdvh ri q ghjhqhudwh

ru _sulplwlyh% orwwhulhv zkhuh wkh l|� sulplwlyh orwwhu| lv gh�qhg wr uhwxuq rxwfrph {� zlwk

suredelolw| 4 dqg doo ri wkh rwkhu rxwfrphv kdyh suredelolw| }hur1 Qrwh wkdw wklv rughulqj pd|

qrw qhfhvvdulo| frlqflgh zlwk udqnlqj wkh hohphqwv ri { vwulfwo| e| wkh vl}h ri wkhlu prqhwdu|

sd|r�v/ dv wkh vwdwh ri qdwxuh iru zklfk {� lv wkh rxwfrph pd| gl�hu iurp wkh vwdwh ri qdwxuh

iru zklfk {� lv wkh rxwfrph/ dqg wkhvh vwdwhv ri qdwxuh pd| kdyh gl�huhqw h�hfwv rq krz dq

lqglylgxdo ydoxhv wkh vdph prqhwdu| rxwfrph1 Iru h{dpsoh/ {� pd| eh uhfhlyhg lq d vwdwh ri

qdwxuh zkhq wkh hfrqrp| lv ghsuhvvhg/ dqg prqhwdu| sd|r�v pd| eh kljko| ydoxhg lq wklv vwdwh

ri qdwxuh1 Lq frqwudvw/ {� pd| eh uhfhlyhg lq d vwdwh ri qdwxuh fkdudfwhul}hg e| kljk hfrqrplf

h{sdqvlrq/ dqg prqhwdu| sd|phqwv pd| qrw eh dv kljko| ydoxhg1

Iurp wkh frqwlqxlw| d{lrp/ zh nqrz wkdw iru hdfk {�/ wkhuh h{lvwv d X� 5 ^3> 4` vxfk wkdw

�W? |�i UL?|i | Lu t|@?_@h_ UL?t�4ih U�L�Ui |�iLh)c b �L�*_ Mi �?|ihThi|i_ @t |�i @4L�?| Eh@|�ih |�@?
ThLM@M�*�|)� Lu @ T@h|�U�*@h }LL_ Lh M�?_*i Lu }LL_t UL?t�4i_ Et@) �� @?_ E�3 b� @t |�i @4L�?| Lu @?L|�ih
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{� � X�{? . +4� X�,{� +5,

dqg iru l @ 4/ wklv lpsolhv X� @ 3 dqg iru l @ q/ wklv lpsolhv X? @ 41 Wkh ydoxhv ri wkh

X� zhljkw wkh prvw dqg ohdvw suhihuuhg rxwfrphv vxfk wkdw wkh lqglylgxdo lv mxvw lqgl�huhqw

ehwzhhq d frpelqdwlrq ri wkhvh srodu sd|r�v dqg wkh sd|r� ri {�1 Wkh X� fdq dgmxvw iru

erwk gl�huhqfhv lq prqhwdu| sd|r�v dqg gl�huhqfhv lq wkh vwdwhv ri qdwxuh gxulqj zklfk wkh

rxwfrphv duh uhfhlyhg1

Qrz frqvlghu d jlyhq duelwudu| orwwhu|/ S @ is�> ===> s?j1 Wklv fdq eh frqvlghuhg d frpsrxqg

orwwhu| ryhu wkh q sulplwlyh orwwhulhv/ zkhuh wkh l|� sulplwlyh orwwhu| zklfk sd|v {� zlwk fhuwdlqw|

lv rewdlqhg zlwk suredelolw| s�1 E| wkh lqghshqghqfh d{lrp/ dqg xvlqj htxdwlrq +5,/ wkh

lqglylgxdo lv lqgl�huhqw ehwzhhq wkh frpsrxqg orwwhu|/ S / dqg wkh iroorzlqj orwwhu| jlyhq rq

wkh uljkw0kdqg0vlgh ri wkh htxdwlrq ehorz=

s�{� . ===. s?{? � s�{� . ===. s�3�{�3� . s� ^X�{? . +4� X�,{�` . s�n�{�n� . ===. s?{? +6,

zkhuh zh kdyh xvhg wkh lqgl�huhqfh uhodwlrq lq htxdwlrq +5, wr vxevwlwxwh iru {� rq wkh uljkw

kdqg vlgh ri +6,1 E| uhshdwlqj wklv vxevwlwxwlrq iru doo l/ l @ 4> ===> q/ zh vhh wkdw wkh lqglylgxdo

zloo eh lqgl�huhqw ehwzhhq S / jlyhq e| wkh ohiw kdqg vlgh ri +6,/ dqg

s�{� . ===. s?{? �
#

?[
�'�

s�X�

$
{? .

#
4�

?[
�'�

s�X�

$
{� +7,

Qrz gh�qh � �
?S

�'�

s�X�1 Wkxv/ zh vhh wkdw orwwhu| S lv htxlydohqw wr d frpsrxqg orwwhu|

frqvlvwlqj ri d � suredelolw| ri rewdlqlqj {? dqg d +4 � �, suredelolw| ri rewdlqlqj {�1 Lq d

vlplodu pdqqhu/ zh fdq vkrz wkdw dq| rwkhu duelwudu| orwwhu| S W @ isW�> ===> sW?j lv htxlydohqw wr
d frpsrxqg orwwhu| frqvlvwlqj ri d �W suredelolw| ri rewdlqlqj {? dqg d +4 � �W, suredelolw|

ri rewdlqlqj {�/ zkhuh �
W �

?S
�'�

sW�X�1

Wkxv/ zh nqrz iurp wkh grplqdqfh d{lrp wkdw S W " S li dqg rqo| li �W A � / zklfk lpsolhv
?S

�'�

sW�X� A
?S

�'�

s�X�1 Vr gh�qlqj dq h{shfwhg xwlolw| ixqfwlrq dv
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Y +s�> ===> s?, @
?[

�'�

s�X� +8,

zloo lpso| wkdw S W " S li dqg rqo| li Y +sW�> ===> s
W
?, A Y +s�> ===> s?,1

Wkh xwlolw| ixqfwlrq jlyhq lq htxdwlrq +8, lv nqrzq dv d yrq Qhxpdqq 0 Prujhqvwhuq xwlolw|

ixqfwlrq1 Qrwh wkdw lw lv olqhdu lq wkh suredelolwlhv dqg lv xqltxh xs wr d olqhdu wudqvirupd0

wlrq1 Wklv lpsolhv wkdw wkh xwlolw| ixqfwlrq lv _fduglqdo/% xqolnh wkh ruglqdo xwlolw| ixqfwlrqv ri

vwdqgdug frqvxphu wkhru|12 Iru h{dpsoh/ li X� @ X+{�,/ dq lqglylgxdo*v fkrlfh ryhu orwwhulhv

zloo eh wkh vdph xqghu wkh wudqvirupdwlrq dX+{�,.e/ exw qrw d qrq0olqhdu wudqvirupdwlrq wkdw

fkdqjhv wkh _vkdsh% ri X+{�,1

Wkh yrq Qhxpdqq0Prujhqvwhuq h{shfwhg xwlolw| iudphzrun pd| rqo| sduwldoo| h{sodlq wkh

skhqrphqrq looxvwudwhg e| wkh Vw1 Shwhuvehuj Sdudgr{1 Vxssrvh xwlolw| lv jlyhq e| wkh vtxduh

urrw ri d prqhwdu| sd|r�/ wkdw lv/ X� @ X+{�, @
s
{�1 Wklv lv d prqrwrqlfdoo| lqfuhdvlqj/

frqfdyh ixqfwlrq ri {/ zklfk zh khuh dvvxph lv vlpso| d prqhwdu| dprxqw1 Wkhq wkh h{shfwhg

xwlolw| +ydoxh, ri wkh sd|r� ri wkh Vw1 Shwhuvehuj dvvhw lv

Y @
?[

�'�

s�X� @
"[
�'�

4

5�

s
5�3� @

"[
�'2

53
�

2 +9,

@ 53
2

2 . 53
�

2 . ===

@
"[
�'f

#
4s
5

$�

� 4� 4s
5
@

4

5�s5
�@ 4=:3:4

zklfk lv �qlwh1 Wkh dvvhw zrxog eh zruwk '41:4 wr d vtxduh0urrw xwlolw| pd{lpl}hu1

Krzhyhu/ wkh uhdvrq wkdw wklv lv qrw d frpsohwh uhvroxwlrq ri wkh sdudgr{ lv wkdw rqh fdq

dozd|v frqvwuxfw d _vxshu Vw1 Shwhuvehuj sdudgr{% zkhuh hyhq h{shfwhg xwlolw| lv lq�qlwh1 Qrwh

wkdw lq wkh uhjxodu Vw1 Shwhuvehuj sdudgr{/ wkh suredelolw| ri zlqqlqj ghfolqhv dw udwh 5? zkloh

wkh zlqqlqj sd|r� lqfuhdvhv dw udwh 5?1 Lq d vxshu Vw1 Shwhuvehuj sdudgr{/ zh fdq pdnh wkh

zlqqlqj sd|r� lqfuhdvh dw d udwh {? @ X3�+5?, dqg h{shfwhg xwlolw| zrxog qr orqjhu eh �qlwh1

2�? Lh_�?@* �|�*�|) u�?U|�L? Thitih�it Thiuihi?Ui Lh_ih�?}t uLh @?) t|h�U|*) �?Uhi@t�?} |h@?tuLh4@|�L?c ?L| ��t|
*�?i@h L?it�
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Li zh wdnh wkh h{dpsoh ri vtxduh0urrw xwlolw|/ ohw wkh zlqqlqj sd|r� eh {? @ 52?32/ wkdw lv/

{� @ 4/ {2 @ 7/ {� @ 49/ hwf1 Lq wklv fdvh/ wkh ydoxh sodfhg rq wkh dvvhw e| d vtxduh0urrw

h{shfwhg xwlolw| pd{lpl}hu lv
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Vkrxog zh eh frqfhuqhg e| wkh idfw wkdw li zh ohw wkh sul}hv jurz txlfno| hqrxjk/ zh fdq

jhw lq�qlwh ydoxdwlrqv iru dq| fkrvhq irup ri h{shfwhg xwlolw| ixqfwlrqB Pd|eh qrw1 Rqh frxog

dujxh wkdw Vw1 Shwhuvehuj jdphv duh xquhdolvwlf/ sduwlfxoduo| rqhv zkhuh wkh sd|r�v duh dvvxphg

wr jurz udslgo|1 Wkh uhdvrq lv wkdw dq| shuvrq r�hulqj wklv dvvhw kdv �qlwh zhdowk +hyhq Eloo

Jdwhv,1 Wklv zrxog vhw dq xsshu erxqg rq wkh dprxqw ri sul}hv wkdw frxog ihdvleo| eh sdlg/

pdnlqj h{shfwhg xwlolw|/ dqg hyhq wkh h{shfwhg ydoxh ri wkh sd|r�/ �qlwh1

Wkh yrq Qhxpdqq0Prujhqvwhuq h{shfwhg xwlolw| dssurdfk fdq eh jhqhudol}hg wr wkh fdvh ri d

frqwlqxxp ri rxwfrphv dqg orwwhulhv kdylqj frqwlqxrxv suredelolw| glvwulexwlrqv1 Iru h{dpsoh/

li rxwfrphv duh d srvvleo| lq�qlwh qxpehu ri sxuho| prqhwdu| sd|r�v ru frqvxpswlrq ohyhov

ghqrwhg e| wkh yduldeoh {/ d vxevhw ri wkh uhdo qxpehuv/ wkhq d jhqhudol}hg yhuvlrq ri htxdwlrq

+8, lv

Y +I , @

]
X +{,gI +{, +;,

zkhuh I +{, lv d jlyhq orwwhu|*v fxpxodwlyh glvwulexwlrq ixqfwlrq ryhu wkh sd|r�v/ {1� Khqfh/

wkh jhqhudol}hg orwwhu| uhsuhvhqwhg e| wkh glvwulexwlrq ixqfwlrq I lv dqdorjrxv wr rxu suhylrxv

orwwhu| uhsuhvhqwhg e| wkh glvfuhwh suredelolwlhv S @ is�> ===> s?j1 Iru d jlyhq orwwhu|/ h{shfwhg

xwlolw| gh�qhg ryhu wkh udqgrp sd|r� h{ fdq dovr eh uhsuhvhqwhg dv

H ^X +h{,` @ ] X +{, gI +{, +<,
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