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Lq xhqfh Gldjudpv +LGv, duh irupdo wrrov iru prghoolqj ghflvlrq surfhvvhv
dqg iru frpsxwlqj rswlpdo vwudwhjlhv xqghu ulvn1 Olnh Ed|hvldq qhwzrunv/
lq xhqfh gldjudpv h{sorlw wkh vsduvlw| ri wkh ghshqghqf| uhodwlrqvklsv
dprqj wkh udqgrp yduldeohv lq rughu wr uhgxfh frpsxwdwlrqdo frpsoh{lw|1
Lq wklv qrwh/ zh lqlwldoo| revhuyh wkdw dq lq xhqfh gldjudp fdq kdyh vrph
dufv wkdw duh qrw qhfhvvdu| iru d frpsohwh ghvfulswlrq ri wkh prgho1 Zh
vkrz wkdw zkloh lw pd| qrw eh hdv| wr ghwhfw vxfk dufv/ lw lv lpsruwdqw/
vlqfh d uhgxqgdqw judsklfdo vwuxfwxuh fdq h{srqhqwldoo| lqfuhdvh wkh frp0
sxwdwlrqdo wlph ri d vroxwlrq surfhgxuh1 Wkhq zh gh�qh d judsklfdo fulwh0
ulrq wkdw lv vkrzq wr doorz wkh lghqwl�fdwlrq dqg uhprydo ri wkh uhgxqgdqw
sduwv ri dq LG1 Wklv whfkqlfdo uhvxow lv vljql�fdqw ehfdxvh lw suhflvho| gh0
�qhv zkdw lv uhohydqw wr nqrz dw wkh wlph ri d ghflvlrq1 Ixuwkhupruh/ lw
doorzv d uhgxqgdqw lq xhqfh gldjudp wr eh wudqviruphg lqwr dqrwkhu LG/
wkdw fdq eh xvhg wr frpsxwh wkh rswlpdo srolf| lq dq htxlydohqw exw pruh
h!flhqw zd|1

Nh| zrugv= Ghflvlrq wkhru|/ Lq xhqfh gldjudpv/ Ed|hvldq qhwzrunv/ Rswlpdo
srolf|

4 Lqwurgxfwlrq

Lq xhqfh gldjudpv duh judsklfdo prghov xvhg lq ghflvlrq wkhru| iru prg0
hoolqj ghflvlrq surfhvvhv lq dq xqfhuwdlq grpdlq1 Olnh Ed|hvldq qhwzrunv
^5/:`/ dq LG lv d vwuxfwxuh exlow e| txdolwdwlyh dqg txdqwlwdwlyh lqirupdwlrq
^4/6/8/9/<�44`1 Wkh xqfhuwdlqw| lv prghohg e| phdqv ri d vhw ri udqgrp ydul0
deohv1 Wkh yduldeohv duh uhsuhvhqwhg e| qrghv ri d gluhfwhg judsk zkrvh dufv
uhsuhvhqw wkh ghshqghqf| uhodwlrqvklsv dprqj wkhp1 Dovr wkh ghflvlrqv dqg
wkh xwlolw| ixqfwlrq duh prghohg zlwk qrghv ri wkh judsk1 Wkh judsk frqvwl0
wxwhv wkh txdolwdwlyh sduw1 Wkh txdqwlwdwlyh sduw lv uhodwhg wr d qxpehu ri



frqglwlrqdo glvwulexwlrqv wkdw pxvw eh dvvrfldwhg wr wkh udqgrp qrghv1 Wkh
delolw| wr ghfrpsrvh wkh mrlqw glvwulexwlrq ri wkh udqgrp yduldeohv zlwk wkh
surgxfw ri vpdoohu frqglwlrqdo glvwulexwlrqv orfdo wr wkh qrghv lv wkh pdlq
fkdudfwhulvwlf ri LGv +dqg Ed|hvldq qhwzrunv,1 Wklv doorzv wkh ghvfulswlrq ri
wkh prgho dqg wkh frpsoh{lw| ri vroxwlrq surfhgxuhv wr eh uhgxfhg/ lq vxfk d
zd| wkdw dovr odujh0vl}hg prghov fdq eh wuhdwhg1

Wkh ghflvlrq qrghv fuhdwhv vrph gl�huhqfhv ehwzhhq lq xhqfh gldjudpv dqg
Ed|hvldq qhwzrunv ^46`1 Rqh ri wkhvh lv wkh h�hfw ri d uhgxqgdqw judsklfdo
ghvfulswlrq ri wkh sureohp1 Lq LGv d uhgxqgdqw judsklfdo vwuxfwxuh fdq kdyh d
juhdw lpsdfw rq wkh frpsoh{lw| ri d vroxwlrq surfhgxuh/ xs wr lqklelwlqj wkh
dfklhyhphqw ri wkh vroxwlrq1 Lq wkh sdshu zh ghvfuleh wkh sureohp lq ghwdlo
dqg lqwurgxfh d judsklfdo fulwhulrq wkdw doorzv wkh uhgxqgdqw sduw ri dq LG wr
eh lghqwl�hg dqg uhpryhg1 E| phdqv ri vxfk d surfhgxuh/ d jhqhulf lq xhqfh
gldjudp fdq eh wudqviruphg lqwr dqrwkhu/ htxlydohqw LG/ zlwkrxw uhgxqgdqf|1

Wkh sdshu lv vwuxfwxuhg dv iroorzv1 Vhfwlrq 5 irupdol}hv wkh LG prgho/ lqwur0
gxfhv vrph qrwdwlrqv xvhg lq wkh vhtxho dqg rxwolqhv wkh vlplodulwlhv ehwzhhq
LGv dqg Ed|hvldq qhwzrunv1 Vhfwlrq 6 lqwurgxfhv wkh sureohp e| phdqv ri
vrph h{dpsohv/ dqg kljkoljkwv wkh uhodwlrqvkls ehwzhhq d uhgxqgdqw ghvfuls0
wlrq dqg wkh vroxwlrq frpsoh{lw|1 Vhfwlrq 7 gh�qhv wkh fulwhulrq iru uhprylqj
wkh uhgxqgdqw sduwv ri wkh judsk dqg surylghv wkh irupdo mxvwl�fdwlrq ri vxfk
d surfhgxuh1 Vhfwlrq 8 dssolhv wkh uhvxowv wr dq h{dpsoh judsk1 Vhfwlrq 9 jhq0
hudoo| glvfxvvhv wkh lpsdfw ri ghflvlrq qrghv rq frpsoh{lw|/ rxwolqlqj pruh
suhflvho| zkhuh wkh uhvxowv ri wkh sdshu frph lqwr xvh1 Ilqdoo|/ d ohppd xvhg
lq vhfwlrq 7 lv suryhg lq wkh Dsshqgl{1

5 D irupdo ghvfulswlrq ri lq xhqfh gldjudpv

Lq wklv vhfwlrq zh suhvhqw d irupdo ghvfulswlrq ri lq xhqfh gldjudpv dqg ri
uhodwhg frqfhswv1 Wkh irupdol}dwlrq iroorzv wkh olqh lqwurgxfhg e| Qglolnlolnh0
vkd ^7`1

Ohw C ' E�c�� eh d gluhfwhg df|folf judsk +GDJ, zkhuh � lv wkh vhw ri
qrghv dqg � � � �� lv wkh vhw ri dufv1

Iru dq| qrgh | 5 � / gh�qh Z E|� ' ir 5 � mErc |� 5 �j dqg j E|� ' ir 5 � mE|c r� 5 �j/
uhvshfwlyho| wkh vhwv ri gluhfw suhghfhvvruv ri | dqg ri gluhfw vxffhvvruv ri |1 D
qrgh | lv vdlg d vrxufh li Z E|� ' > ru d eduuhq li j E|� ' >1 Iru dq| vhw ` � � /
ohw Z E` � ' ^|M`Z E|� dqg ZE` � ' ` ^ Z E` �1

Wkh qrghv duh sduwlwlrqhg lqwr wkuhh vhwv= � ' � ^( ^ i�j1 Wkh qrghv lq
� duh fdoohg fkdqfh qrghv/ wkh qrghv lq ( ghflvlrq qrghv dqg � lv fdoohg ydoxh
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qrgh1 Wkh dufv hqwhulqj d fkdqfh ru wkh ydoxh qrgh duh fdoohg frqglwlrqlqj
dufv> wkh dufv hqwhulqj d ghflvlrq qrgh duh vdlg lqirupdwlyh dufv1

Dq| qrgh | 5 � lv dvvrfldwhg wr d yduldeoh f| 5 l|/ zkhuh ml|m 	 4>
d jhqhulf ydoxh ri f| lv ghqrwhg e| %|1 Li ` lv d jhqhulf qrq0hpsw| vhw ri
qrghv/ f` ghqrwhv wkh yhfwru ri yduldeohv lqgh{hg e| wkh hohphqwv ri ` dqg
zlwk ydoxhv lq l` ' �|M`l|1 Li | lv d ghflvlrq qrgh/ l| lv wkh vhw ri wkh
ghflvlrqv dvvrfldwhg zlwk |> li | lv d fkdqfh qrgh/ wkh ydoxhv lq l| duh wkh
srvvleoh vwdwhv ri wkh udqgrp yduldeoh f| dqg iru dq| ydoxh ri fZE|�/ lw lv
gh�qhg wkh frqglwlrqdo suredelolw| glvwulexwlrq �

k
f|

���fZE|�

l
1 Wkh fdvh ri wkh

ydoxh qrgh lv voljkwo| gl�huhqw1 Wkh qrgh � pxvw h{suhvv wkh xwlolw| ydoxh wkdw
lv wkh frqvhtxhqfh ri d fhuwdlq vwdwh ri � sduhqwv dqg wkhuhiruh vkrxog frqwdlq
d ixqfwlrq � G lZE�� $ l�1 Wkh vdph frqfhsw lv h{suhvvhg lq d gl�huhqw zd|
e| frqvlghulqj f� d udqgrp yduldeoh dqg uhdol}lqj wkh ixqfwlrq � e| phdqv
ri wkh suredelolw|

�
k
f�

���fZE��

l
'

;A?
A=
� li f� ' �

�
fZE��

�
f rwkhuzlvh/

+4,

lq idfw/ �
�
fZE��

�
'

S
f�

f��
k
f�

���fZE��

l
1 Lq wkh uhvw ri wkh sdshu zh xvh wkh

suredelolw| ghvfulswlrq ri wkh xwlolw| ixqfwlrq1 Xvlqj suredelolw| +4, kdv wkh
dgydqwdjh ri wuhdwlqj wkh ydoxh qrgh dv d udqgrp yduldeoh1

Gh�qlwlrq 4 Dq Lq xhqfh Gldjudp lv d sdlu ECc� � vxfk wkdw=

� C ' E�c�� lv d GDJ vxfk wkdw � ' �^(^i�j dqg wkh iroorzlqj frqglwlrqv
duh vdwlv�hg=

+l, � lv eduuhq>
+ll, wkhuh h{lvwv d gluhfwhg sdwk frqqhfwlqj doo wkh ghflvlrq qrghv dqg rqo| wkhp

+ vlqjoh ghflvlrq0pdnhu surshuw|,>
+lll, wkh gluhfw suhghfhvvruv ri dq| ghflvlrq qrgh duh gluhfw suhghfhvvruv ri doo

wkh vxevhtxhqw ghflvlrq qrghv +qr0irujhwwlqj surshuw|,>
� � lv wkh idplo| ri frqglwlrqdo glvwulexwlrqv dvvrfldwhg wr wkh qrghv lq �^i�j1

Wkh qrghv lq ( prgho wkh ghflvlrqv e| phdqv ri ghflvlrq ixqfwlrqv1

Gh�qlwlrq 5 Ohw C ' ECc� � eh dq LG dqg | d ghflvlrq qrgh1 D ixqfwlrq
_| G lZE|� $ l| lv fdoohg d ghflvlrq ixqfwlrq ri |1

Gh�qlwlrq 6 D vwudwhj| iru dq lq xhqfh gldjudp lv wkh ixqfwlrq r G lZE(�.( $
l( uhvxowlqj e| wkh dssolfdwlrq ri doo wkh ghflvlrq ixqfwlrqv1 D sduwldo vwudw0
hj| rg lv d vwudwhj| uhodwhg wr d vxevhw g ri ghflvlrq qrghv1

Qrwh wkdw/ dv lq wkh fdvh ri wkh ydoxh qrgh deryh/ wkh ghflvlrq ixqfwlrq ri |
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fdq eh h{suhvvhg lq dq htxlydohqw zd| e| phdqv ri wkh iroorzlqj suredelolw|/

�
k
f|

���fZE|�

l
'

;A?
A=
� li f| ' _|

�
fZE|�

�
f rwkhuzlvh1

Zkhq d vwudwhj| lv �{hg/ wkh odwwhu suredelolw| pdnhv lw srvvleoh wr dvvrfldwh
d vhw ri frqglwlrqdo suredelolwlhv wr wkh ghflvlrq qrghv dqg khqfh wr irupdoo|
wuhdw wkh ghflvlrq qrghv wrr dv fkdqfh qrghv1 Lq wklv fdvh dq| qrgh ri wkh judsk
lv irupdoo| d fkdqfh qrgh1 Vlqfh wkh judsk lv gluhfwhg dqg df|folf/ wkh prgho lv
irupdoo| d Ed|hvldq qhwzrun1 Iru wklv uhdvrq wkh g0vhsdudwlrq fulwhulrq ^:` fdq
eh gh�qhg ryhu dq lq xhqfh gldjudp1 Qrwlfh wkdw wkh g0vhsdudwlrq grhv qrw
ghshqg rq wkh �{hg vwudwhj| dqg wkhuhiruh lv vwloo d sxuh judsklfdo fulwhulrq1
Lq wkh suhvhqw zrun zh ghqrwh zlwk

M B
�

u

wkh g0vhsdudwlrq ri M dqg u e| phdqv ri � / iru dq| wulsoh ri glvmrlqw vhwv ri
qrghv +wkh vdph qrwdwlrq lv dovr xvhg iru vlqjoh qrghv,1

Wkh htxlydohqfh ehwzhhq lq xhqfh gldjudpv dqg Ed|hvldq qhwzrunv doorzv
wkh idfwrul}dwlrq wkhruhp wr eh h{whqghg wr LGv lq d vwudljkwiruzdug zd|/

�r df� o '
\

|M��t��

�
k
f|

���fZE|�

l \
oM(

�r
k
fo

���fZEo�

l
1 +5,

Lq rwkhu zrugv/ wkh mrlqw glvwulexwlrq lv wkh surgxfw ri wkh frqglwlrqdo glv0
wulexwlrqv ri wkh qrghv1 Wkh vxevfulsw r lqglfdwhv wkdw d vwudwhj| pxvw eh �{hg
lq rughu wr gh�qh d mrlqw glvwulexwlrq/ vlqfh wkh ghflvlrq qrghv duh lqwhusuhwhg
dv fkdqfh qrghv rqo| lq wklv fdvh1 Gl�huhqw vwudwhjlhv ohdg wr gl�huhqw mrlqw
glvwulexwlrqv dqg wkhuhiruh wr gl�huhqw h{shfwhg ydoxhv iru wkh xwlolw|1 Wkh
h{shfwhg ydoxh lv gh�qhg dv

.r df�o '
[
f�

f��r df�o '
[
f�

f�

\
|M�

�r
k
f|

���fZE|�

l
+6,

+zkhuh wkh surgxfw ri frqglwlrqdo glvwulexwlrqv lv zulwwhq lq d vkruwhu irup/ exw
lw lv fohdu wkdw wkh vxevfulsw r lv rqo| uhodwhg wr ghflvlrq qrghv suredelolwlhv1
Zh xvh wkh vdph qrwdwlrq lq wkh uhvw ri wkh sdshu,1

Gh�qlwlrq 7 D vwudwhj| rW lv vdlg rswlpdo li iru dq| rwkhu vwudwhj| r/ .r df�o �
.rW df�o1 Wkh txdqwlw| .rW df�o lv vdlg rswlpdo h{shfwhg ydoxh1

D surfhgxuh vroyhv dq LG li lw frpsxwhv wkh rswlpdo h{shfwhg ydoxh dqg wkh
dvvrfldwhg rswlpdo vwudwhj|1
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6 Uhgxqgdqf| lq Lq xhqfh Gldjudpv

Lq wklv vhfwlrq zh eulh | hpskdvl}h wkh uhodwlrqvkls ehwzhhq zkdw lv uhohydqw
wr d ghflvlrq dqg wkh frpsxwdwlrqdo frpsoh{lw| ri dq LG vroxwlrq surfhgxuh1
Frqvlghu wkh vlpsoh lq xhqfh gldjudp lq �jxuh 4/

D1 D2 Dk vDi

Ilj1 41 D vlpsoh uhgxqgdqw LG

zkhuh wkh fkdqfh qrghv duh uhsuhvhqwhg e| flufohv/ wkh ghflvlrq qrghv e| er{hv
dqg � lv wkh ydoxh qrgh1 Wkh gldjudp lv prgl�hg lq rughu wr vdwlvi| wkh qr0
irujhwwlqj surshuw|/ dqg wkh uhvxow lv wkh gldjudp lq �jxuh 51

vD1 D2 Di

1

2

3

2i-1

Ilj1 51 Wkh ruljlqdo gldjudp wudviruphg wr vdwlvi| wkh qr0irujhwwlqj surshuw|

Lw lv fohdu wkdw wkh gldjudp ghvfulehv wkh skhqrphqrq zlwk d uhgxqgdqw
judsk1 Lq idfw/ vlqfh rqo| (& gluhfwo| lq xhqfhv wkh vwdwh ri wkh ydoxh qrgh/
lw lv qrw qhfhvvdu| wr nqrz wkh vwdwh ri dq| rwkhu qrgh lq rughu wr frpsxwh
wkh rswlpdo h{shfwhg ydoxh1 Wkh vdph frpsxwdwlrq fdq eh fduulhg rxw lq dq
htxlydohqw zd| rq wkh vlpsoh LG lq �jxuh 61

Dk v

Ilj1 61 Wkh uhgxfhg lq xhqfh gldjudp

Lq rwkhu zrugv/ wkh sduwldo vwudwhj| uhodwhg wr wkh qrghv (�c � � � c(&3� fdq
eh fkrvhq duelwudulo| ehfdxvh lw grhv qrw lq xhqfh wkh rswlpdo h{shfwhg ydoxh1
Wkxv d vroxwlrq surfhgxuh fdq eh dssolhg wr wkh lq xhqfh gldjudp lq �jxuh 61
Li wkh vroxwlrq dojrulwkp kdg xvhg wkh gldjudp 5/ wkhq sduw ri wkh frpsxwdwlrq
wlph zrxog xvhohvvo| eh vshqw1 Ohw xv vxssrvh iru vlpsolflw| wkdw wkh ghflvlrq
yduldeohv duh elqdu|1 Wkh ghflvlrq ixqfwlrq ri(&/ _(&

G lZE(&� $ l(&
/ ghshqgv

rq wkh vwdwh ri mZ E(&�m elqdu| yduldeohv/ l1h1 rq 22&3� vwdwhv1 Wkh rswlpdo
ghflvlrq ixqfwlrq pxvw eh ghwhuplqhg frqvlghulqj wkh rswlpdo ghflvlrq iru dq|
ri wkh deryh vwdwhv1 Iru wklv uhdvrq d jhqhulf vroxwlrq dojrulwkp pxvw dw ohdvw
wdnh lqwr dffrxqw doo vxfk vwdwhv1 Lw iroorzv wkdw wkh frpsoh{lw| ghshqgv rq d
whup �

�
22&3�

�
1 Wkh vdph wdvn wdnhv d qhjoljleoh wlph rq gldjudp 61

Qrwlfh wkdw/ zkloh wkh vlpsoh vwuxfwxuh ri gldjudp 4 doorzv dq hdv| lghqwl0
�fdwlrq ri wkh uhgxqgdqf|/ lw pd| qrw eh wkdw hdv| iru pruh frpsoh{ judskv
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olnh wkh judsk lq �jxuh 71

D1

A B

E D2

C

D3

v

F

M

H L

Ilj1 71 D uhgxqgdqw lq xhqfh gldjudp

Lq wkh qh{w vhfwlrq zh gh�qh d fulwhulrq iru lghqwli|lqj wkh uhgxqgdqw dufv
dqg zh suryh lwv fruuhfwqhvv1 Wkhq zh dsso| wkh wudqvirupdwlrq wr judsk 7/
vkrzlqj d vxevwdqwldo uhgxfwlrq ri wkh vwuxfwxuh1

7 Judsklfdo lghqwl�fdwlrq ri uhgxqgdqflhv

Wkh judsklfdo fulwhulrq lv edvhg rq vrph vhw ri qrghv gh�qhg ryhu dq lq x0
hqfh gldjudp1

Gh�qlwlrq 8 Ohw U( ' ECc� � eh dq lq xhqfh gldjudp/ zkhuh( ' i(�c � � � c (&j
dqg wkh rughu ri wkh ghflvlrq qrghv lv (� 	 (2 	 � � � 	 (&1 ;� ' &c � � � c � zh
gh�qh wkh vhw

K(�
'

+
| 5 Z E(��

�����| B
ZE(��.t|�

� �? C�

,
/ +7,

zkhuh C& ' C dqg C�/ f � � 	 &/ lv wkh judsk C lq zklfk doo wkh dufv iurp
K(,

wr (,/ ;, ' &c & � �c � � � c c � n 2c � n �/ duh uhpryhg1

Qrz zh vwdwh d uhvxow/ suryhg lq wkh dsshqgl{/ wkdw lv xvhg lq wkhruhp :1

Ohppd 9 Ohw U( ' ECc� � eh dq lq xhqfh gldjudp1

K(�
B

ZE(��.K(�

� �? C�c � ' �c � � � c &1
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Wkhruhp : Ohw U( ' ECc� � eh dq lq xhqfh gldjudp/ zkhuh( ' i(�c � � � c (&j
dqg wkh rughu ri wkh ghflvlrq qrghv lv (� 	 (2 	 � � � 	 (&1 Uhprylqj doo wkh
dufv iurp K(�

wr (�/ ;� ' &c � � � c �/ suhvhuyhv wkh rswlpdo h{shfwhg ydoxh1

SURRI1 Ohw xv frqvlghu wkh h{shfwhg ydoxh ri wkh xwlolw| ixqfwlrq iru d �{hg
vwudwhj| r=

.r df�o '
[
f�

f��r df�o

'
[

f�cfZE(&�

f��r
k
f�c fZE(&�

l
1 +8,

Qrwlfh wkdw wkh odvw vxppdwlrq lv wdnhq ryhu doo wkh vwdwhv ri fZE(&�/ exw
pdq| ri wkh vwdwhv ri Z E(&� duh qrw frpsdwleoh/ lq wkh vhqvh wkdw wkh| gr
qrw djuhh zlwk (& ghflvlrq ixqfwlrq/ l1h1 wkhuh h{lvw vwdwhv %(&

dqg %ZE(&�

vxfk wkdw �
k
%(&

���%ZE(&�

l
' f1 Wkhvh vwdwhv lpso| �r

k
f�c fZE(&�

l
' f lq wkh

vxppdwlrq +8,/ dqg iru wklv uhdvrq fdq eh h{foxghg1 Lq wkh iroorzlqj ghulydwlrq
lw lv lpsolflwo| dvvxphg wr vxp rqo| ryhu frpsdwleoh vwdwhv1

Ohw xv wdnh irupxod +8, lqwr dffrxqw djdlq1

[
f�cfZE(&�

f��r
k
f�cfZE(&�

l

'
[

f�cfZE(&�

f��r
k
f�

���fZE(&�

l
�r

k
fZE(&�

l
/ +9,

iru wkh fkdlq uxoh1 E| wkh dssolfdwlrq ri ohppd 9/ irupxod +9, ehfrphv

[
f�cfZE(&�

f��r
k
f�

���fZE(&�.K(
&

l
�r

k
fZE(&�

l

'
[

f�cfZE(&�

f��r
k
f�

���fZE(&�.K(&

l
�

k
f(&

���fZE(&�

l
�r

(.t(&�

k
fZE(&�

l
+:,

'
[

f�cfZE(&�

f��r
k
f�

���fZE(&�.K(
&

l
r(&

�r
(.t(&�

k
fZE(&�

l
/ +;,

hpskdvl}lqj wkdw wkh suredelolw| �
k
f(&

���fZE(&�

l
lv wkh ghflvlrq ixqfwlrq ri
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Wkh suhvhqfh ri ghflvlrq qrghv pdnhv d uhohydqw gl�huhqfh ehwzhhq lq xhqfh
gldjudpv dqg Ed|hvldq qhwzrunv zkhq ghdolqj zlwk frpsoh{lw| lvvxhv1 Lq idfw/
vlqfh wkh qr0irujhwwlqj surshuw| lv uhtxluhg/ wkh rswlpl}dwlrq lv uhodwhg wr wkh
zkroh vwudwhj| vsdfh/ wkdw lv wkh vhw ri mrlqw0ghflvlrqv1 Khqfh wkh vl}h ri wkh
vwudwhj| vsdfh jurzv h{srqhqwldoo| ehfdxvh ri wkh qxpehu ri mrlqw vwdwhv ri
wkh ghflvlrqv +wklv lv rxwolqhg e| wkh qxpehu ri dufv hqwhulqj wkh odvw ghflvlrq
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