
Vroxwlrqv +B, wr wkh �Ghydoxdwlrq Eldv�=

Vrph Suhyhqwlyh Phdvxuhv

wr Ghihqg Il{hg H{fkdqjh Udwhv

djdlqvw Vhoi0Ixo�oolqj Dwwdfnv�

Fkl0Zd \xhq|

Pdufk 54/ 5334

Devwudfw

Wkh remhfwlyh ri wklv sdshu lv wr surylgh dq dqdo|vlv ri dowhuqdwlyh suhyhqwlyh phd0

vxuhv wkdw fdq eh lqwurgxfhg wr ghihqg �{hg h{fkdqjh udwhv djdlqvw vshfxodwlyh dwwdfnv

gxh wr vhoi0ixo�oolqj h{shfwdwlrqv ã od Revwihog +4<<9,1 Gudzlqj rq wkh vlplodulw|

ehwzhhq wkh �ghydoxdwlrq eldv� dqg wkh �lq dwlrq eldv�/ zh h{dplqh vroxwlrqv +id0

ploldu iurp wkh odwwhu olwhudwxuh, dv srvvleoh suhyhqwlyh phdvxuhv djdlqvw vhoi0ixo�oolqj

dwwdfnv�yl}1/ lpsrvlwlrq ri d uhsxwdwlrqdo frqvwudlqw/ dssrlqwphqw ri d frqvhuydwlyh

fhqwudo edqnhu/ ghvljq ri dq lqfhqwlyh frqwudfw iru wkh fhqwudo edqnhu/ dqg h{fkdqjh

udwh +ghydoxdwlrq, wdujhwlqj1 Zh dovr glvfxvv srvvleoh gl�huhqfhv lq irufhv ehklqg dw0

wdfnv rq fxuuhqf| erdugv ylv ã ylv vwdqgdug shjv/ dqg frqvlghu frqyhuwlelolw| lqvxudqfh

dv dq dowhuqdwlyh ghihqvlyh phdvxuh1

�Suhsduhg iru wkh frqihuhqfh rq �Hfrqrplf Srolf| lq wkh Lqwhuqdwlrqdo Hfrqrp|� lq krqru ri Dvvdi
Ud}lq*v 93wk eluwkgd|/ Slqkdv Vdslu Fhqwhu iru Ghyhorsphqw/ Who Dyly Xqlyhuvlw|/ Pdufk 58059/ 53341 Kljko|
suholplqdu| dqg lqfrpsohwh gudiw1 Sohdvh gr qrw txrwh1 Frpphqwv dqg vxjjhvwlrqv duh zhofrph1

|Fruuhvsrqghqfh= Vfkrro ri Hfrqrplfv dqg Ilqdqfh/ Xqlyhuvlw| ri Krqj Nrqj/ Srnixodp/ Krqj Nrqj1
^Id{= +;85, 587;04485> H0Pdlo= fz|xhqCknx1kn`



4 Lqwurgxfwlrq

Uhvhdufk rq fxuuhqf| fulvhv kdv odujho| ehhq irfxvhg rq wkhlu hfrqrplf fdxvhv�lq sduwlfxodu/

wkh uroh ri ixqgdphqwdov yv1 vhoi0ixo�oolqj h{shfwdwlrqv1 ^Vhh/ h1j1/ Nuxjpdq +4<:</ 4<<<, dqg

Revwihog +4<<9,1` Vrph dwwhqwlrq kdv uhfhqwo| ehhq gluhfwhg wr wkh ghihqvh ri �{hg h{fkdqjh

udwhv djdlqvw vshfxodwlyh dwwdfnv dqg fulvlv suhyhqwlrq1 ^Vhh/ h1j1/ Gud}hq +4<<<,/ Iorrg dqg

Mhdqqh +5333,/ dqg Odklul dqg Yìjk +5333,1` Dwwdfnv dulvlqj iurp �zurqj� ixqgdphqwdov

vxfk dv wkh srolf| lqfrqvlvwhqf| lq �uvw0jhqhudwlrq fulvlv prghov ri Nuxjpdq +4<:<, duh vlp0

so| xqdyrlgdeoh1 Wkh rqo| zd| wr suhyhqw wkhp lv wr �fruuhfw� vxfk ixqgdphqwdov wkurxjk/

vd|/ ehwwhu +dqg pruh frqvlvwhqw, frruglqdwlrq ri srolf| dfwlrqv dprqj gl�huhqw eudqfkhv ri

wkh jryhuqphqw1 Rq wkh rwkhu kdqg/ dwwdfnv dulvlqj iurp vhoi0ixo�oolqj h{shfwdwlrqv dv lq

vhfrqg0jhqhudwlrq prghov ri Revwihog +4<<9, duh lq sulqflsoh dyrlgdeoh�li/ vrphkrz/ vxfk

h{shfwdwlrqv fdq eh dowhuhg ru holplqdwhg e| dssursuldwh suhyhqwlyh phdvxuhv1 Lq wklv sdshu/

zh vkdoo irfxv rq wkh dqdo|vlv ri wkh suhyhqwlrq ri vhoi0ixo�oolqj dwwdfnv1

Prvw sdshuv lq wklv fxuuhqf| fulvlv olwhudwxuh wuhdw vwdqgdug shjv dqg fxuuhqf| erdugv�

dowhuqdwlyh �{hg h{fkdqjh udwh duudqjhphqwv�dv rqh dqg wkh vdph wklqj1 ^Fkdqj dqg Yh0

odvfr +5333, lv dq reylrxv h{fhswlrq1` Gl�huhqfhv ehwzhhq wkhlu lqvwlwxwlrqdo ihdwxuhv +vhh

Dsshqgl{ iru ghwdlov,/ krzhyhu/ lpso| wkdw wkhlu dgmxvwphqw phfkdqlvpv lq idfh ri fxuuhqf|

dwwdfnv fdq eh txlwh gl�huhqw1 Vshfl�fdoo|/ fhqwudo edqnv fdq uhvruw wr hlwkhu iruhljq h{0

fkdqjh lqwhuyhqwlrq ru +dfwlyh, lqwhuhvw udwh ghihqvh xqghu vwdqgdug shjv/ zkhuhdv +sdvvlyh,

lqwhuhvw udwh dgmxvwphqw wkurxjk edqn duelwudjh kdv wr eh uholhg xsrq xqghu fxuuhqf| erdugv1

Ehwzhhq wkhp/ zrxog wkh qdwxuh ri dwwdfnv dqg wkxv wkh ghvluhg suhyhqwlyh phdvxuh eh yhu|

gl�huhqwB Zh vkdoo surylgh vrph glvfxvvlrq derxw wklv lvvxh1

Wkh remhfwlyh ri wklv sdshu lv wr surylgh dq dqdo|vlv ri dowhuqdwlyh suhyhqwlyh phdvxuhv

wkdw fdq eh lqwurgxfhg wr ghihqg wkhvh wzr dowhuqdwlyh irupv ri �{hg h{fkdqjh udwhv djdlqvw

srvvleoh dwwdfnv1 Wkh rujdql}dwlrq ri wkh sdshu lv dv iroorzv1 Vhfwlrq 5 uhylhzv wkh

vhoi0ixo�oolqj fulvlv prgho ri Revwihog +4<<9, wkdw zh vkdoo xvh dv wkh wkhruhwlfdo iudphzrun

wkurxjkrxw1 Vrph phdvxuhv +idploldu iurp wkh lq dwlrq eldv olwhudwxuh, wr suhyhqw vhoi0

ixo�oolqj dwwdfnv�yl}1/ lpsrvlwlrq ri d uhsxwdwlrqdo frqvwudlqw/ dssrlqwphqw ri d frqvhuydwlyh
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fhqwudo edqnhu/ dqg ghvljq ri dq lqfhqwlyh frqwudfw iru wkh fhqwudo edqnhu�duh h{dplqhg lq

Vhfwlrq 61 Wkhvh phdvxuhv fdq eh frpprqo| dssolhg wr erwk uhjxodu shjv dqg fxuuhqf|

erdugv1 Vhfwlrq 7 glvfxvvhv srvvleoh gl�huhqfhv lq irufhv ehklqg dwwdfnv rq fxuuhqf| erdugv

udwkhu wkdq vwdqgdug shjv/ dqg frqvlghuv frqyhuwlelolw| lqvxudqfh dv dq dowhuqdwlyh ghihqvlyh

phdvxuh1 Frqfoxglqj uhpdunv duh frqwdlqhg lq Vhfwlrq 81

5 Wkh Vhoi0Ixo�oolqj Fulvlv Prgho ri Revwihog +4<<9,

Vxssrvh/ dv lq Revwihog +4<<9,/ wkdw

� wkh frxqwu| lq txhvwlrq kdv dgrswhg d �{hg h{fkdqjh udwh uhjlph>

� sxufkdvlqj srzhu sdulw| krogv/ vr wkdw wkh udwh ri fkdqjh ri h{fkdqjh udwh +0, htxdov

wkh grphvwlf lq dwlrq udwh +}R,/ jlyhq d frqvwdqw iruhljq sulfh ohyho +}WR ' f,>

� wkh jryhuqphqw fduhv derxw erwk rxwsxw vwdelolw| dqg h{fkdqjh udwh +khqfh/ lq dwlrq,

vwdelolw|/ yl}1/ lwv orvv ixqfwlrq lv jlyhq e| O ' .dE+ � h+�2 n q02o/ zkhuh + dqg h+ duh

uhvshfwlyho| wkh dfwxdo dqg vrfldoo| rswlpdo ohyhov ri rxwsxw/ dqg q 5 dfc4� wkh zhljkw

dwwdfkhg wr wkh h{fkdqjh udwh remhfwlyh>

� wkh jryhuqphqw idfhv d Oxfdv0w|sh vxsso| ixqfwlrq +pluuru lpdjh ri wkh h{shfwdwlrqv0

dxjphqwhg Skloolsv fxuyh,/ yl}1/ + ' + n kE0� 0e�� �/ zkhuh + lv wkh qdwxudo ohyho ri

rxwsxw +zklfk idoov vkruw ri wkh vrfldo rswlpxp gxh wr vrph glvwruwlrqv lq wkh hfrqrp|/

l1h1/ + ' h+ � _ 	 h+,/ 0e wkh h{shfwhg udwh ri ghydoxdwlrq +ru lq dwlrq,/ � dq dgyhuvh

vxsso| vkrfn/ dqg k : f wkh h�hfwlyhqhvv ri vxusulvh ghydoxdwlrq +ru lq dwlrq, lq

vwlpxodwlqj rxwsxw> dqg

� wkh jryhuqphqw hqmr|v dq lqirupdwlrqdo dgydqwdjh/ revhuylqj wkh wuxh ydoxh ri wkh

vxsso| vkrfn ehiruh pdnlqj lwv ghflvlrq zkhwkhu wr dgkhuh wr wkh �{hg udwh uhjlph>

zkloh wkh sxeolf rqo| revhuyhv wkh uhdol}hg ydoxh ri � diwhu +dqg wkxv kdv wr irup

h{shfwdwlrqv derxw wkh htxloleulxp h{fkdqjh udwh 0e ehiruh, wkh jryhuqphqw pdnhv lwv

srolf| fkrlfh1
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Li wkh jryhuqphqw vwlfnv wr wkh �{hg udwh uhjlph/ wkhq 0 ' f vr wkdw + ' +�Ek0en�� 'h+ � Ek0e n �n _� dqg/ jlyhq 0e dqg wkh uhdol}dwlrq ri �/ lwv h{ srvw srolf| orvv lv

Os�% ' E+ � h+�2 ' Ek0e n �n _�2� +4,

Li wkh jryhuqphqw fkrrvhv wr vzlwfk wr d  rdwlqj udwh uhjlph hlwkhu wkurxjk d ghydoxdwlrq

+0 : f, ru d uhydoxdwlrq +0 	 f,/ lwv glvfuhwlrqdu| fkrlfh ri wkh udwh ri fkdqjh ri h{fkdqjh

udwh zloo eh ghwhuplqhg e| vroxwlrq wr wkh iroorzlqj sureohp=

��?t0�.dE+ � h+�2 n q02 m 0ec �o

r�|� + ' + n kE0� 0e�� � dqg h+ ' + n _�

Wkh rswlpdo ghydoxdwlrq udwh lv jlyhq e|

0 '

�
k

k2 n q

�
Ek0e n �n _�c +5,

zklfk lpsolhv dq dfwxdo rxwsxw ohyho ri + ' h+��
q

k2nq

�
Ek0en�n_�1 Khqfh/ wkh jryhuqphqw*v

h{ srvw orvv lv

Os,e% ' dE+ � h+�2 n q02o '

�
q

k2 n q

�
Ek0e n �n _�2� +6,

Frpsdulqj +4, dqg +6,/ zh vhh wkdw Os�% : Os,e% iru doo srvvleoh ydoxhv ri 0e dqg

�14 Lq rwkhu zrugv/ lq wkh devhqfh ri vrph suhyhqwlyh phdvxuhv/ wkh jryhuqphqw dozd|v kdv

wkh whpswdwlrq wr yroxqwdulo| dedqgrq wkh shj luuhvshfwlyh ri lwv delolw| +vd|/ lq whupv ri lwv

uhvhuyh srvlwlrq, wr pdlqwdlq lw1 Xqghuvwdqglqj wklv/ wkh sxeolf zloo udwlrqdoo| h{shfw vxfk

rxwfrph dqg fkrrvh wr dwwdfn wkh uhjlph ehiruh lw lv dedqgrqhg1 Lq rwkhu zrugv/ wkh �{hg

udwh uhjlph lv qrw vxvwdlqdeoh1

4H{ dqwh/ wkh jryhuqphqw*v srolf| orvvhv duh uhvshfwlyho| Oil{ @ �5x . g5 dqg Oioh{ @
�

�
�5.�

�
�5x .�

�5.�
�

�
g5 +dvvxplqj wkdw x kdv }hur phdq dqg frqvwdqw yduldqfh �5x,1 Khqfh/ Oil{ W Oioh{ dv �5x W�

�5.�
�

�
g5= Lq rwkhu zrugv/ �5x pxvw kdyh ehhq hvwlpdwhg wr eh vpdoohu wkdq

�
�5.�
�

�
g5 iru wkh �{hg udwh

uhjlph wr eh fkrvhq lq wkh �uvw sodfh1
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Wklv �ghydoxdwlrq eldv� lv lq pdq| zd|v dnlq wr wkh �lq dwlrq eldv� lq prqhwdu|

srolf| dqdo|vlv15 ^Vhh/ h1j1/ Zdovk +4<<;,/ Fkdswhu ;1` Iru wklv uhdvrq/ zh h{dplqh lq wkh

qh{w vhfwlrq zkhwkhu wkuhh �vroxwlrqv� wkdw kdyh ehhq sursrvhg wr uhgxfh ru holplqdwh wkh

odwwhu eldv zloo dovr zrun iru wkh iruphu1

6 Vrph Phdvxuhv wr Suhyhqw Vhoi0Ixo�oolqj Dwwdfnv

614 Lpsrvlqj dq h{lw shqdow| ru uhsxwdwlrqdo frqvwudlqw +ã od Eduur0

Jrugrq +4<;6,,

Vxssrvh/ lq euhdnlqj wkh shj/ wkh jryhuqphqw kdv wr lqfxu d �{hg h{lw frvw/ �c gxh wr/ vd|/

orvv ri uhsxwdwlrq dqg fuhglelolw|1 Jlyhq wklv uhsxwdwlrqdo frqvwudlqw/ wkh frvw � kdv wr eh

lqfrusrudwhg lqwr Os,e% lq +6,1 Gluhfw frpsdulvrq ri Os�% lq +4, zlwk wklv prgl�hg Os,e%

lqglfdwhv wkdw wkh jryhuqphqw zloo fkrrvh wr jlyh xs wkh shj li wkh vxsso| vkrfn lv wrr odujh

lq devroxwh ydoxhv1 Gh�qh wkh fulwlfdo vkrfn ydoxhv dv iroorzv=

�f �

v�
k2 n q

k2

�
� � Ek0e n _� dqg �f � �

v�
k2 n q

k2

�
� � Ek0e n _�� +7,

Wkhq/ wkh shj zloo eh nhsw lqwdfw +l1h1/ 0 ' f, li �f � � � �f1 Wkhuh zloo eh d ghydoxdwlrq

+0 : f,/ krzhyhu/ zkhq � : �fc dqg d uhydoxdwlrq +0 	 f, zkhq � 	 �f1

Lw lv qrw gl!fxow wr vhh wkdw/ e| vhwwlqj wkh sxqlvkphqw dw d kljk hqrxjk ohyho/

wkh jryhuqphqw fdq eh lqgxfhg qrw wr vzlwfk wr wkh  rdwlqj udwh xqghu doo flufxpvwdqfhv1

Vshfl�fdoo|/ zh zdqw wr vhw � dw d ohyho vxfk wkdw Os�% � Os,e% dw doo srvvleoh ohyhov ri 0e dqg

iru doo srvvleoh uhdol}dwlrqv ri �/ l1h1/

� �

�
k2

k2 n q

�
Ek0e n �n _�2 iru doo 0ec �� +8,

Rqh fdq hdvlo| yhuli| wkdw vhwwlqj � wklv zd| zloo hqvxuh wkdw wkh vxsso| vkrfn zloo dozd|v

5Wklv dqdorj| lv qrw vxusulvlqj/ jlyhq wkh sxufkdvlqj srzhu sdulw| dvvxpswlrq +zklfk lpsolhv % @ js,1
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idoo zlwklq wkh qr0dwwdfn }rqh d�fc �
fo�

Xqghu udwlrqdo h{shfwdwlrqv/ zh kdyh

0e ' .E0� ' �hE� : �f� � .E0 m � : �f� n �hE� 	 �f� �.E0 m � 	 �f�c +9,

zkhuh .E0 m � : �f� '
�

k
k2nq

�
dEk0en_�n.E� m � : �f�o dqg .E0 m � 	 �f� '

�
k

k2nq

�
dEk0en

_�n.E� m � 	 �f�o1
6 Dv dq h{dpsoh/ vxssrvh wkdw � lv xqlirupo| glvwulexwhg rq d�>c >oc > 5

?n1
7 Wkhq/ �hE� : �f� ' >3�f

2>
dqg �hE� 	 �f� '

>n�f
2>

zkhuhdv .E� m � : �f� ' >n�f

2
dqg

.E� m � 	 �f� '
�f3>

2
1 Wrjhwkhu zlwk +7,/ wkhvh h{suhvvlrqv vxjjhvw wkdw +9, lv d txdgudwlf

htxdwlrq lq 0e1 Dv Revwihog +4<<9, vkrzv/ lq dgglwlrq wr wkh wzr urrwv fruuhvsrqglqj wr

wklv txdgudwlf htxdwlrq/ 0e fdq dvvxph dq hyhq kljkhu ydoxh ri 0e4@ ' k_
q

fruuhvsrqglqj

wr wkh ghsuhfldwlrq h{shfwdwlrq xqghu d frpsohwho|  h{leoh h{fkdqjh udwh8�dv zkhq wkh

ghydoxdwlrq wkuhvkrog �f lv vwxfn dw lwv orzhu erxqg �>�

Ghvslwh wkh srvvlelolw| ri pxowlsoh htxloleuld/ wkh jryhuqphqw fdq ixoo| uxoh rxw vhoi0

ixo�oolqj fxuuhqf| fulvhv +l1h1/ holplqdwh wkh �edg� htxloleuld, li lw lv frqvwudlqhg e| d uhsx0

wdwlrqdo frvw ri

� �

�
k2

k2 n q

�
Ek0e4@ n �4@ n _�2 '

�
k2

k2 n q

���
k2 n q

q

�
_n >

�2
� +8�,

Qrwh wkdw � lv gh�qhg iru wkh pd{lpxp srvvleoh ohyhov ri 0e +l1h1/ 0e4@ ' k_
q
, dqg � +l1h1/

�4@ ' >,1 Frqvhtxhqwo|/ d vx!flhqw frqglwlrq iru Os�% 	 Os,e% lv wr vhw wkh h{lw shqdow| �

dw wkh ohyho ��

6Zh rplw wkh whup Su+x3 � x � x3, �H+% m x3 � x � x3, ehfdxvh % @ 3 iru x 5 ^x3> x
3`==

7Lq wklv fdvh/ wkh gh�qlwlrqv ri wkh wkuhvkrog ydoxhv ri x jlyhq lq +7, kdyh wr eh prgl�hg dv x3 �

pd{

�
plq

�u�
�5.�
�5

�
F � +�%h . g,> �

�
>��

�
dqg x3 � plq

�
pd{

�
�

u�
�5.�
�5

�
F � +�%h . g,>��

�
> �

�
=

8Xqghu d  rdwlqj udwh uhjlph/ wkh +udwlrqdoo|, h{shfwhg udwh ri ghsuhfldwlrq vdwlv�hv %h @ H+%, @

H
k�

�
�5.�

�
+�%h . x. g,

l
@
�

�
�5.�

�
+�%h . g,/ zklfk lpsolhv %h @ �g

�
=
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615 Dssrlqwlqj d frqvhuydwlyh fhqwudo edqnhu +ã od Urjr� +4<;8,,

Dq dowhuqdwlyh zd| wr suhyhqw wkh jryhuqphqw iurp vkliwlqj wr d  rdw lv wr dvvljq wkh gxw|

ri pdlqwdlqlqj wkh shj wr d �frqvhuydwlyh� fhqwudo edqnhu/ l1h1/ rqh zlwk d kljkhu zhljkw q

+vd|/ q n B, dwwdfkhg wr wkh h{fkdqjh udwh remhfwlyh wkdq wkh vrflhw| dw odujh1 Dv d uhvxow/

wkh fhqwudo edqnhu*v orvv ixqfwlrq ehfrphv=

O '.
�
dkE0� 0e�� E�n _�o2 n Eq n B�02 m 0ec �

�
c +:,

zklfk lpsolhv 0 '
k

k
k2nEqnB�

l
Ek0e n �n _�c + ' h+ � k

q

k2nEqnB�

l
Ek0e n �n _�c dqg

Os,e% '

�
q n B

k2 n Eq n B�

�
Ek0e n �n _�2� +6�,

Krz zhljkw0frqvhuydwlyh gr zh zdqw wklv fhqwudo edqnhu wr ehB Iurp +6�,/ zh uhtxluh

B $ 4 iru Os,e% $ Ek0e n � n _�2 ' Os�%1 Wklv phdqv wkdw/ lq wkh devhqfh ri wkh h{lw

shqdow|/ wkh gl!fxow wdvn ri holplqdwlqj vhoi0ixo�oolqj dwwdfnv vkrxog eh dvvljqhg wr d glh0kdug

frqvhuydwlyh�rqh zlwk q n B * 41

Lw lv vwudljkwiruzdug wr vkrz/ krzhyhu/ wkdw wkh vrfldoo| rswlpdo ohyho ri B�rewdlqhg

iurp plqlpl}lqj wkh +lqgluhfw, orvv ixqfwlrq ri wkh jryhuqphqw zlwk uhvshfw wr B�lv �q

vr wkdw wkh h{fkdqjh udwh zhljkw +q n B, vkrxog eh }hur$ Lq rwkhu zrugv/ dowkrxjk wklv

frqvhuydwlyh fhqwudo edqnhu vroxwlrq lv ihdvleoh/ lw lv e| qr phdqv vrfldoo| h!flhqw1

616 Ghvljqlqj dq lqfhqwlyh frqwudfw iru wkh fhqwudo edqnhu +ã od

Zdovk +4<<8,,

Lqvwhdg ri sxqlvklqj d qrq0fuhgleoh fhqwudo edqnhu ru dssrlqwlqj dq xowud0frqvhuydwlyh rqh/

zh fdq ghvljq d frpshqvdwlrq sdfndjh iru wkh edqnhu wr jlyh khu2klp wkh uljkw lqfhqwlyh wr

dgkhuh vwulfwo| wr wkh shj1
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Vxssrvh wkh lqfhqwlyh frqwudfw wdnhv wkh vlpsoh olqhdu irup=

` E0� ' `f n /0� +;,

Lq wkh suhvhqfh ri wklv frqwudfw/ wkh zdjh frpshqvdwlrq ` kdv wr eh ghgxfwhg iurp wkh

jryhuqphqw*v remhfwlyh ixqfwlrq wr rewdlq wkh uhohydqw +qhw, srolf| orvvhv1

Xqghu wkh �{hg udwh uhjlph/ 0 ' f vr wkdw ` E0� ' `f dqg wkh fhqwudo edqnhu*v h{

srvw srolf| orvv lv

Os�% ' Ek0e n �n _�2 �`f� +4�,

Xqghu wkh dowhuqdwlyh  rdwlqj udwh uhjlph/ wkh rswlpdo fkrlfh ri 0 lv ghwhuplqhg e| plql0

pl}dwlrq ri wkh orvv ixqfwlrq=
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Lq ghvljqlqj wkh lqfhqwlyh frqwudfw/ zh zrxog olnh wr fkrrvh `f dqg / lq vxfk d zd|

wkdw Os�% � Os,e% iru doo srvvleoh ydoxhv ri 0e dqg �1 Vxewudfwlqj +6��, iurp +4�,/ zh kdyh

Os�% � Os,e% '
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Wkh ehvw zh fdq gr lq rughu wr pdlqwdlq wkh shj lv wkxv wr vhw wkh sursruwlrqdo sd|phqw dw
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d udwh

/ ' �2kEk0e n �n _� 	 fc +;d,

sursruwlrqdo wr 0/ vr dv wr nhhs Os�% ' Os,e%1 Wkh oxps0vxp frpsrqhqw `f fdq eh iuhho|

vhw/ wkrxjk/ dw dq| �qlwh ohyho1 Xqghu vxfk frqwudfw/ d fhqwudo edqnhu wkdw ghyldwhv iurp

wkh �{hg udwh uxoh zloo kdyh wr vx�hu d vdodu| fxw sursruwlrqdo wr wkh ghydoxdwlrq udwh v2kh

fkrrvhv1

Vxevwlwxwlqj +;d, lqwr +5�,/ zh jhw 0 ' f�l1h1/ xqghu wklv lqfhqwlyh vfkhph/ wkh fhqwudo

edqnhu zloo zloolqjo| fkrrvh wr vwlfn wr wkh shj hyhq wkrxjk v2kh kdv wkh rswlrq wr vkliw wr

wkh  rdw1

617 Dq dvvhvvphqw ri wkh sudfwlfdolw| ri wkh wkuhh vroxwlrqv +dqg

wkhlu htxlydohqwv,

Doo wkuhh vroxwlrqv frqvlghuhg deryh edvlfdoo| |lhog wkh vdph rxwfrphv lq whupv ri wkh dfwxdo

dqg h{shfwhg udwh ri fkdqjh ri h{fkdqjh udwh dqg wkh htxloleulxp ohyho ri rxwsxw1 Lq

sduwlfxodu/ frpsohwh h{fkdqjh udwh vwdelolw| lv dfklhyhg/ exw rqo| dw wkh h{shqvh ri rxwsxw

yrodwlolw|1

Lw lv gl!fxow/ krzhyhu/ wr frqfhlyh krz wkhvh vroxwlrqv fdq dfwxdoo| eh lpsohphqwhg

lq sudfwlfh1 Wklv lv hvshfldoo| vr iru wkh vhfrqg +frqvhuydwlyh fhqwudo edqnhu, vroxwlrq gxh

wr +d, lwv vrfldo vxe0rswlpdolw| dv dujxhg deryh dqg +e, wkh gl!fxow| lq uhdolw| lq lghqwli|lqj

wkh wuxh suhihuhqfhv ri srwhqwldo fdqglgdwhv iru wkh fhqwudo edqnhu1 Li rqh lv zloolqj wr

ljqruh +d,/ wkhq wkh sureohp lq +e, fdq vrphkrz eh grgjhg e| dvvljqlqj wr wkh fhqwudo

edqnhu�zkdwhyhu khu2klv ghjuhh ri frqvhuydwlyhqhvv�d  h{leoh h{fkdqjh udwh ghydoxdwlrq

+ru lq dwlrq, wdujhw ri 0 ' f dqg lpsrvlqj rq khu2klp d shqdow| uhodwhg wr ghyldwlrqv iurp

wkh wdujhw ghydoxdwlrq udwh ri S ' 4.E0�0�21

Dgglqj wklv shqdow| whup S wr wkh fhqwudo edqnhu*v orvv ixqfwlrq/ jlyhq 0 ' f/ |lhogv
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Revhuyh wkdw +:��, lv htxlydohqw wr wkh frqvhuydwlyh fhqwudo edqnhu*v orvv ixqfwlrq +:, iru

4 ' B1 Djdlq/ Os,e% $ kE0e n � n _�2 ' Os�% iru 4 $ 41 Wklv phdqv wkdw wkh shqdow|

iru idlolqj wr dfklhyh wkh ghydoxdwlrq wdujhw +0 ' f, kdv wr eh surklelwlyho| kljk lq rughu

wr hqvxuh wkdw d fhqwudo edqnhu zlwk duelwudu| zhljkw0frqvhuydwlyhqhvv zloo wu| wr klw vxfk

wdujhw1 Wkrxjk sodxvleoh/ wklv dowhuqdwlyh wdujhwlqj vroxwlrq lv qr pruh uhdolvwlf wkdq wkh

ruljlqdo frqvhuydwlyh fhqwudo edqnhu vroxwlrq1

Wxuqlqj wr wkh �uvw +uhsxwdwlrqdo frqvwudlqw, dqg wklug +lqfhqwlyh frqwudfw, vroxwlrqv/

wkh| duh yhu| vlplodu wr rqh dqrwkhu lq qdwxuh1 Erwk duh dowhuqdwlyh irupv ri sxqlvkphqw

vfkhphv wr ghwhu wkh fhqwudo edqnhu iurp euhdnlqj wkh shj1 Gxh wr lwv vlpsoh oxps0vxp

irup/ wkh iruphu lv qrqhwkhohvv pruh hdvlo| lpsohphqwdeoh wkdq wkh odwwhu +zklfk lv pdgh

sursruwlrqdo wr wkh pdjqlwxgh ri h{fkdqjh udwh uhdoljqphqw,1

Rqfh pruh/ wkh txhvwlrq lv krz riwhq gr zh vhh wkhp xvhg lq sudfwlfh1 Qrw dw doo/

shukdsv1 Dqg hyhq zkhq dgrswhg/ wkh| suredeo| gr qrw dvvxph wkh h{dfw vdph irupv dv

wkhvh wzr vroxwlrqv zrxog glfwdwh1 Zh vkrz ehorz/ krzhyhu/ wkdw wkh lqfhqwlyh frqwudfw

vroxwlrq lv uhsolfdeoh e| d pruh frpprqo| dgrswhg wdujhwlqj uxoh1

Vxssrvh wkh fhqwudo edqnhu kdv ehhq dvvljqhg dq h{fkdqjh udwh ghydoxdwlrq wdujhw ri

0 +srvvleo| gl�huhqw iurp }hur,/ exw wkhuh lv qr shqdow| iru idlolqj wr klw wkh wdujhw +l1h1/

4 ' f,1 Wkhq khu2klv remhfwlyh ixqfwlrq zloo eh dowhuhg dv iroorzv=
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Xsrq uhduudqjlqj whupv/ zh fdq h{suhvv lw dv
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Revhuyh wkdw +:���, dvvxphv wkh vdph irup dv +:�,/ dqg +;�, wkh vdph irup dv +;,1 Frq0
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vhtxhqwo|/ zh fdq htxdwh wkh vorsh whup lq +;�, wr wkh / whup lq +;d,/ lpso|lqj wkdw d

ghydoxdwlrq +uhydoxdwlrq/ dv lw wxuqv rxw, wdujhw ri 0 ' �kE0e n �n _�*q 	 f zloo uhsolfdwh

wkh lqfhqwlyh frqwudfw vroxwlrq19 Lq wklv vhqvh/ rqh fdq ylhz wkh vroxwlrq dv ehlqj pruh

srsxoduo| xvhg lq wklv glvjxlvhg +wdujhwlqj, irup lq sudfwlfh1

7 Duh Fxuuhqf| Erdugv Gl�huhqw iurp Uhjxodu ShjvB

Wkh vroxwlrqv zh kdyh h{dplqhg wkxv idu gr qrw shuplw hyhq wkh voljkwhvw dgmxvwphqw lq

wkh h{fkdqjh udwh rqh zd| ru wkh rwkhu iurp wkh �{hg sdulw| udwh1 Wklv lv reylrxvo|

wrr vwulqjhqw d uhvwulfwlrq wr lpsrvh rq wkh prqhwdu| dxwkrulw|1 Lq uhdolw|/ prvw �{hg

h{fkdqjh udwh uhjlphv durxqg wkh zruog duh ehwwhu fkdudfwhul}hg dv �fxuuhqf| edqgv� dqg2ru

�dgmxvwdeoh shjv�/ zkhuh vrph urrp iru h{fkdqjh udwh pryhphqw dqg2ru uhdoljqphqw lv

doorzhg1 Lqfrusrudwlrq ri wkhvh srvvlelolwlhv zloo frpsolfdwh wkh dqdo|vlv zlwkrxw d�hfwlqj

wkh hvvhqfh ri wkh vroxwlrqv1

Rq wkh rwkhu kdqg/ wkhuh grhv h{lvw lq wkh uhdo zruog h{fkdqjh udwh uhjlphv wkdw

duh olwhudoo| ��{hg� dqg kdyh vwulfw uxohv jryhuqlqj wkhlu rshudwlrqv�yl}1/ fxuuhqf| erdugv1

^Vhh Dsshqgl{ iru d eulhi ghvfulswlrq ri wkhlu vdolhqw ihdwxuhv1` Lq idfw/ xqghu wklv uxoh0edvhg

prqhwdu| v|vwhp/ vxfk rshudwlrqdo +h1j1/ uhvhuyh edfnlqj dqg h{fkdqjh udwh sdulw|, uxohv duh

olnh odzv zulwwhq lq vwrqh1: Dowkrxjk wkhuh lv qr h{solflw vwdwhphqw dv wr krz wkh prqhwdu|

dxwkrulw| zloo eh shqdol}hg li lw idlov wr delgh e| wkh uxohv/ wkh shufhlydeoh frvwv lqyroyhg

lq dowhulqj wkhvh uxohv duh e| qr phdqv plqru1 Wkh ghwhuulqj h�hfwv ri wkhvh frvwv duh

frpsdudeoh wr wkrvh ri wkh uhsxwdwlrqdo frqvwudlqw frqvlghuhg lq Vhfwlrq 6141

9Lq dgglwlrq/ zh vkrxog vhw wkh lqwhufhsw whup Z3 @ ��%5 @ �^�+�%h . x . g,`5@� ? 31 Lw pd| qrw
pdnh vhqvh wr sd| wkh fhqwudo edqnhu d qhjdwlyh oxps0vxp zkloh shqdol}lqj khu2klp iru ghyldwlrqv iurp wkh
shj1 Exw vlqfh wkh oxps0vxp frpsrqhqw grhv qrw uhdoo| d�hfw wkh fhqwudo edqnhu*v pdujlqdo fkrlfh ehwzhhq
vwlfnlqj wr wkh shj dqg vzlwfklqj wr wkh  rdw/ zh fdq dgg dq duelwudu| frqvwdqw wr frqyhuw lw lqwr d srvlwlyh
vxp zlwkrxw d�hfwlqj wkh uhvxowv1

:Iru lqvwdqfh/ Duwlfoh 444 ri wkh Edvlf Odz ri wkh Krqj Nrqj Vshfldo Dgplqlvwudwlyh Uhjlrq ri wkh
Shrsoh*v Uhsxeolf ri Fklqd vwdwhv wkdw �111 ^W`kh dxwkrulw| wr lvvxh wkh Krqj Nrqj fxuuhqf| vkdoo eh yhvwhg
lq wkh Jryhuqphqw ri wkh Krqj Nrqj Vshfldo Dgplqlvwudwlyh Uhjlrq1 Wkh lvvxh ri wkh Krqj Nrqj fxuuhqf|
pxvw eh edfnhg e| d 433( uhvhuyh ixqg1 Wkh v|vwhp uhjduglqj wkh lvvxh ri wkh Krqj Nrqj fxuuhqf| dqg
wkh uhvhuyh ixqg v|vwhp vkdoo eh suhvfulehg e| odz1 111�
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Grhv lw phdq wkhq wkdw vhoi0ixo�oolqj dwwdfnv rq fxuuhqf| erdugv fdq qhyhu rffxuB

Xqghu wkh fodvvlfdo fxuuhqf| erdug/ wkh prqhwdu| edvh lv ixoo| edfnhg e| iruhljq uhvhuyhv

vr wkdw lwv frqyhuwlelolw| lv jxdudqwhhg1 Frxsohg zlwk d iudfwlrqdo uhvhuyh edqnlqj v|vwhp

zlwk d prqh| pxowlsolhu odujhu wkdq xqlw|/ krzhyhu/ frqyhuwlelolw| ri wkh prqh| vxsso| lv

qrw vlploduo| dvvxuhg1 Wklv vxjjhvwv wkdw li d fxuuhqf| fulvlv vkrxog hyhu rffxu gxh wr

lqwhuqdo gudlqv +udwkhu wkdq h{whuqdo dwwdfnv,/ lw zloo eh dffrpsdqlhg e| edqn uxqv1 Xqghu

rxu wkhruhwlfdo iudphzrun zkhuh wkh sxeolf nqrzv iru vxuh wkh ghwhuplqdwlrq dqg delolw| ri

wkh fhqwudo edqnhu lq pdlqwdlqlqj wkh �{hg sdulw|/ iruwxqdwho|/ vxfk dwwdfnv fdq eh uxohg rxw

e| wkh vdph wkuhh vroxwlrqv h{dplqhg lq wkh suhylrxv vhfwlrq1;

Frxog zh wkxv uhvw dvvxuhg wkdw/ zlwk d fuhgleoh dqg vwurqj +lq whupv ri uhvhuyhv dqg

rwkhu hfrqrplf ixqgdphqwdov, jryhuqphqw dqg zlwk hlwkhu rqh ri wkhvh suhyhqwlyh phdvxuhv

lq sodfh/ fxuuhqf| erdugv zloo eh iuhh iurp dwwdfnvB D jolpsvh dw wkh uhfhqw klvwru| ri Krqj

Nrqj dw wkh khljkw ri wkh Dvldq �qdqfldo fulvlv vxjjhvwv/ xqiruwxqdwho|/ wkdw wkh dqvzhu

lv qhjdwlyh1 Lq Rfwrehu 4<<: dqg djdlq lq Dxjxvw 4<<;/ hyhq zlwk lwv kljk uhvhuyhv dqg

vrxqg edqnlqj v|vwhp/ wkh hfrqrp|*v fxuuhqf| +wkh Krqj Nrqj groodu/ KNG, zdv dwwdfnhg

e| iruhljq vshfxodwruv/ zkr/ lq uhwurvshfw/ pljkw qrw kdyh h{shfwhg wkhlu dfwlrqv wr lqgxfh

dq| vl}deoh ghsuhfldwlrq dw doo1 Zkdw wkhq prwlydwhg wkhp wr dwwdfn wkh KNG lq wkh �uvw

sodfhB Wkh dqvzhu suredeo| olhv lq wkhlu shuihfw xqghuvwdqglqj ri wkh rshudwlrq ri wkh

fxuuhqf| erdug v|vwhp1 Xqghu wkh v|vwhp/ dq| dwwdfn rq wkh KNG zrxog uhgxfh oltxlglw|

lq wkh edqnlqj v|vwhp dqg wkxv gulyh xs wkh lqwhuhvw udwh wkurxjk dq dxwrpdwlf dgmxvwphqw

phfkdqlvp1 Jlyhq wkh qhjdwlyh fruuhodwlrq ehwzhhq wkh lqwhuhvw udwh dqg vwrfn sulfhv/ wklv

zrxog ohdg wr d gurs lq wkh sulfhv ri Krqj Nrqj vwrfnv1 Vhhlqj wkurxjk vxfk fruuhodwlrq/

vshfxodwruv frxog wkhuhiruh hqjlqhhu d �grxeoh pdunhw sod|� wr pdnh sur�wv e| dwwdfnlqj

wkh KNG lq wkh iruhljq h{fkdqjh pdunhw rq wkh rqh kdqg dqg vkruw0vhoolqj Krqj Nrqj

vwrfnv lq wkh pdunhw iru vwrfn ixwxuhv rq wkh rwkhu�zlwkrxw dfwxdoo| fdxvlqj d froodsvh

;Li wkh jryhuqphqw ylhzv d edqn uxq dv lq lfwlqj h{wud frvwv rq wkh vrflhw|/ wkhq vxfk frvwv zloo dsshdu
dv dq h{wud whup lq lwv orvv ixqfwlrq/ wkxv pdnlqj lw ohvv olnho| wr dedqgrq wkh �{hg sdulw|1 Lq irupxodwlqj
lwv srolf|/ lw zloo kdyh wr eh pruh fdxwlrxv dqg wr wdnh lqwr dffrxqw wkh srvvlelolw| ri wuljjhulqj edqn uxqv e|
lwv h{fkdqjh udwh srolf|1 Vhh Ndplqvn| dqg Uhlqkduw +4<<<, iru dq dqdo|vlv ri wkh fr0h{lvwhqfh ri �qdqfldo
dqg edqnlqj fulvhv lq jhqhudo/ dqg Kr +4<<<, iru vxfk dqdo|vlv lq wkh frqwh{w ri d fxuuhqf| erdug1
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lq wkh KNG1< ^Vhh Fkdnudyruwl dqg Odoo +5333, iru d wkhruhwlfdo dqdo|vlv ri wklv grxeoh

sod|1` Wkhvh hslvrghv vxjjhvw wkdw ghsuhfldwlrq h{shfwdwlrqv lv qrw d qhfhvvdu| frqglwlrq

iru d fxuuhqf| dwwdfn143 Zkdw lv qhfhvvdu| lqvwhdg lv wkh h{lvwhqfh ri vrph vruw ri h{shfwhg

sur�wv uhvxowlqj iurp wkh dwwdfn1

Reylrxvo|/ wkh suhyhqwlyh phdvxuhv dqdo|}hg lq Vhfwlrq 6 deryh gr qrw zrun khuh1

Wzr txhvwlrqv lpphgldwho| frph wr plqg1 Iluvw/ frxog uhjxodu shjv dovr hqfrxqwhu wkh

�grxeoh pdunhw sod|� w|sh ri dwwdfnB Vhfrqg/ zkdw rwkhu phdvxuh+v, frxog suhyhqw vxfk

dwwdfnvB

Uhjduglqj wkh �uvw txhvwlrq/ wkh dqvzhu lv �|hv/ exw qrw devroxwho| qhfhvvdu|1� Wkh

gl�huhqfh zlwk uhjxodu shjv lv wkdw wkh jryhuqphqw frxog fkrrvh wr xvh +vwhulol}hg, iruhljq

h{fkdqjh lqwhuyhqwlrq udwkhu wkdq +dfwlyh, lqfuhdvh lq lqwhuhvw udwh dv d ghihqvlyh ghylfh�vr

wkdw wkh h{shfwhg vkdus ulvh +gurs, lq lqwhuhvw udwhv +vwrfn sulfhv, pd| qrw pdwhuldol}h wr

jhqhudwh sur�wv iru wkh vshfxodwruv1 Li wkh jryhuqphqw fkrrvh wr uho| rq dfwlyh lqwhuhvw udwh

ghihqvh lqvwhdg/ krzhyhu/ vshfxodwruv zrxog vwloo kdyh urrp wr pdqlsxodwh d grxeoh sod|1

Rxu dujxphqw khuh wkxv vwuhqjwkhqv Iorrg dqg Mhdqqh*v +5333, frqfoxvlrq wkdw udlvlqj wkh

lqwhuhvw udwh frxog kdvwhq wkh vshfxodwlyh dwwdfn144

Uhjduglqj wkh vhfrqg txhvwlrq/ lw kdv ehhq qrwlfhg wkdw wkh vkdus ulvh lq lqwhuhvw

udwhv lq Krqj Nrqj zkhq lwv fxuuhqf| zdv dwwdfnhg lq 4<<: dqg 4<<; zdv qrw phuho| d

qdwxudo frqvhtxhqfh ri dxwr0slorwlqj/ exw dovr d uh hfwlrq ri d frq�ghqfh sureohp�l1h1/

ghsuhfldwlrq h{shfwdwlrqv�dulvlqj iurp wkh glvfuhwlrqdu| lqwhuyhqwlrq ri wkh Krqj Nrqj

Prqhwdu| Dxwkrulw| +KNPD, lq wkh fxuuhqf| pdunhw lq 4<<: dqg lq wkh vwrfn pdunhw lq

<Wkhvh vshfxodwruv zhuh xowlpdwho| ihqghg r� e| wkh Krqj Nrqj Prqhwdu| Dxwkrulw| wkurxjk dq lqwhu0
yhqwlrq lq wkh vsrw pdunhw iru Krqj Nrqj vwrfnv1

43Wkh h{lvwhqfh ri odujh sod|huv vxfk dv Vrurl duh dovr qrw qhfhvvdu|1 Vxfk dwwdfnv fdq eh lqlwldwhg hlwkhu
lqwhuqdoo| ru iurp rxwvlgh dqg hlwkhu e| xqfrqfhuwhg h�ruwv dprqj d odujh jurxs ri vpdoo sod|huv ru e| odujh
sod|huv1 Lw lv ghedwdeoh zkhwkhu wr fodvvli| wkhp dv �ixqgdphqwdo� ru �vhoi0ixo�oolqj��dv rqh frxog dujxh
wkdw wkh| dulvh iurp d ixqgdphqwdo sureohp zlwk wkh v|vwhp*v ryhu0uholdqfh rq lqwhuhvw udwh duelwudjh dv dq
dgmxvwphqw phfkdqlvp1

44Wkhlu dqdo|vlv lv frqgxfwhg lq d Nuxjpdq0w|sh +4<:<, �uvw0jhqhudwlrq prgho/ zkhuh lw lv vkrzq wkdw
zkloh lqfuhdvlqj grphvwlf lqwhuhvw udwh fdq pdnh grphvwlf dvvhwv pruh dwwudfwlyh/ lw zloo dw wkh vdph wlph
zhdnhq wkh grphvwlf fxuuhqf| e| lqfuhdvlqj wkh jryhuqphqw*v �vfdo oldelolwlhv dqg wkxv prwlydwh vshfxodwlyh
dwwdfnv zkhq wkh hfrqrp| lv �vfdoo| iudjloh1
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4<<;1 Lqvwhdg ri ghprqvwudwlqj lwv ghwhuplqdwlrq dqg delolw| wr ghihqg wkh KNG0XVG olqn/

wkh lqwhuyhqwlrqv udlvhg vxvslflrq dprqj wkh orfdo shrsoh derxw wkh KNPD*v frq�ghqfh lq

wkh fxuuhqf| erdug v|vwhp lwvhoi +zklfk lv vxssrvhg wr eh uxoh0erxqg dqg glvfuhwlrq0iuhh,1

Dv d frvwo| vljqdo wr vkrz lwv frpplwphqw wr wkh sxeolf/ wkh KNPD vkrxog/ Fkdq dqg

Fkhq +4<<<, sursrvh/ lvvxh dq KNG sxw rswlrq dw dq h{huflvh sulfh htxdo wr wkh r!fldo

KNG2XVG h{fkdqjh udwh ri :1; zlwk d 60prqwk wr 90prqwk pdwxulw| +iroorzhg e| qhz

lvvxhv ri vlplodu rswlrqv,1 Wkh| +Fkdq dqg Fkhq 5333, dovr vkrz lq d wkhruhwlfdo prgho

krz xvlqj vxfk d vljqdoolqj ghylfh zloo khos lqgxfh d vhsdudwlqj htxloleulxp dqg uxoh rxw

vhoi0ixo�oolqj dwwdfnv rq fxuuhqflhv zlwk uhodwlyho| jrrg ixqgdphqwdov dqg jryhuqphqwv zlwk

vwurqj ghwhuplqdwlrq wr nhhs wkh olqn1 Lq d qxwvkhoo/ lvvxlqj vxfk rswlrqv lv olnh surylglqj

�frqyhuwlelolw| lqvxudqfh� wr orzhu wkh sxeolf*v ghydoxdwlrq h{shfwdwlrqv1 Wklv sursrvdo kdv

ehhq vxemhfw wr khdwhg ghedwh dprqj dfdghplfv dqg srolf|0pdnhuv lq Krqj Nrqj1 Oxl/

Fkhqj/ dqg Nzdq +5334, dujxh irufhixoo| wkdw lw wxuqv rxw wr eh wkh xowlpdwh zlqqhu145

Exw vr idu dv wkh frqyhuwlelolw| lqvxudqfh sursrvdo lv uhodwhg wr wkh vroxwlrq ri wkh

ghydoxdwlrq eldv/ wkh lqidprxv wlph lqfrqvlvwhqf| sureohp uhpdlqv1 Lq sduwlfxodu/ krz

fdq wkh jryhuqphqw/ krzhyhu ehqhyrohqw dqg zhoo0lqwhqwlrqhg/ jxdudqwhh wkdw lw zloo qhyhu

uhqhjh rq vxfk lqvxudqfh mxvw olnh lw dozd|v kdv wkh whpswdwlrq wr ghidxow rq sxeolf ghew lq

lwv rswlpdo �vfdo srolf| ghvljqB Zh wkhuhiruh vxuplvh wkdw d frpelqdwlrq ri wkh vroxwlrqv zh

frqvlghu lq Vhfwlrq 6 dqg wklv lqvxudqfh sursrvdo zloo hqkdqfh wkh zrundelolw| ri wkh odwwhu1

Wkh lvvxhv khuh lqyroyh wkh h{solflw uroh ri iruhljq uhvhuyhv dqg dv|pphwulf lqirupdwlrq

ehwzhhq wkh jryhuqphqw dqg wkh sxeolf derxw wkh iruphu*v suhihuhqfhv dqg frqvwudlqwv/ wr

zklfk wkh vlpsoh wkhruhwlfdo iudphzrun zh kdyh ehhq xvlqj lv qrw hdvlo| dphqdeoh1 Zh vkdoo

wkhuhiruh ohdyh wkhvh frpsolfdwlrqv iru ixwxuh uhvhdufk1

45Wkh| ylhz wkdw/ lq dgglwlrq wr vwuhqjwkhqlqj wkh lqwhuhvw udwh duelwudjh phfkdqlvp/ wkh vr0fdoohg �whfkql0
fdo� phdvxuhv lqwurgxfhg e| wkh KNPD lq Vhswhpehu 4<<; duh ixqfwlrqdoo| htxlydohqw wr vxfk frqyhuwlelolw|
lqvxudqfh1 Xvlqj fuhglelolw| phdvxuhv h{wudfwhg iurp �qdqfldo pdunhw gdwd/ wkh| vkrz krz wkh lpsohphqwd0
wlrq ri wklv sursrvdo kdv sxw wkh KNPD edfn rq d uxoh0erxqg wudfn dqg pdgh wkh dxwr0slorwlqj phfkdqlvp
h�hfwlyh djdlq1
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8 Frqfoxvlrq

� Vkrxog uhzdugv eh ehwwhu wkdq sxqlvkphqw +dv wkh sv|fkrorjlvwv zrxog eholhyh,B

� Zkdw derxw Pdod|vldq0w|sh fdslwdo dqg2ru h{fkdqjh frqwurov dv d suhyhqwlyh phdvxuhB

� Frxog dv|pphwulf lqirupdwlrq ehwzhhq wkh sxeolf dqg wkh prqhwdu| dxwkrulw| derxw

wkh odwwhu*v ghwhuplqdwlrq dqg delolw| jlyh ulvh wr vhoi0ixo�oolqj dwwdfnv rq �{hg h{fkdqjh

udwhvB Li vr/ zkdw suhyhqwlyh phdvxuhv duh qhhghgB

� Fdq vdph suhyhqwlyh phdvxuhv uxoh rxw vhoi0ixo�oolqj dwwdfnv ri wkh w|sh +edodqfh vkhhw

h�hfwv, hpskdvl}hg e| wklug0jhqhudwlrq prghov ã od Nuxjpdq +4<<<,B
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9 Dsshqgl{= Vdolhqw ihdwxuhv ri fxuuhqf| erdugv

Il{hg h{fkdqjh udwhv duh vhogrp c�{hg* olwhudoo|1 Lqvwhdg/ wkh| w|slfdoo| kdyh h{solflw �qlwh

edqgv +vrphwlphv fdoohg cfxuuhqf| edqgv* ru cwdujhw }rqhv*, zlwklq zklfk h{fkdqjh udwhv duh

doorzhg wr  xfwxdwh zlwkrxw dq| fhqwudo edqn lqwhuyhqwlrqv1 Iru lqvwdqfh/ wkh edqgv zhuh

	�I durxqg groodu sdulwlhv xqghu wkh Euhwwrq Zrrgv V|vwhp dqg 	2�2DI durxqg elodwhudo

fhqwudo udwhv djdlqvw phpehu fxuuhqflhv xqghu wkh Hxurshdq Prqhwdu| V|vwhp1 Rq wkh

rwkhu kdqg/ wkhuh grhv h{lvw lq uhdolw| dq h{wuhph irup ri c�{hg* udwh uhjlph zkhuh wkh udwh

lv uljlgo| �{hg dw vrph ohyho zlwkrxw dq| edqgv durxqg lw1 Rqh vxfk h{dpsoh lv wkh olqnhg

h{fkdqjh udwh uhjlph xqghu wkh fxuuhqf| erdug v|vwhp dv fxuuhqwo| dgrswhg e| Krqj Nrqj/

Dujhqwlqd/ dqg vrph Hdvw Hxurshdq frxqwulhv1

Xqghu sxuh fxuuhqf| erdugv/ wkhuh duh uljlg uhvhuyh edfnlqj uxohv wkdw jryhuq wkh

lvvxdqfh ri fxuuhqf| dqg ohjdo uhvwulfwlrqv rq uhylvlrqv ri h{fkdqjh udwhv dqg rq wkh glvfuh0

wlrqdu| xvh ri rwkhu srolf| wrrov1 Lq wklv vhqvh/ d fxuuhqf| erdug fdq eh lqwhusuhwhg dv d

uxoh0edvhg prqhwdu| v|vwhp wkdw vhuyhv wr hvwdeolvk fuhglelolw| lq h{fkdqjh udwh vwdelolw|1

Lq rxworrn/ krzhyhu/ wkh �vwdqgdug shjv� dqg wkh �olqnhg udwh� duh vr vlplodu wkdw pdq|

shrsoh idlo wr pdnh wkh glvwlqfwlrq dqg vlpso| wklqn ri wkhp dv rqh dqg wkh vdph v|vwhp/

wkxv ohdglqj wr d orw ri frqixvlrqv lq wkh ghedwh derxw wkh phulwv ri wkh odwwhu ylv ã ylv wkh

 rdwlqj udwh uhjlph1 ^Vhh/ h1j1/ Urxelql +4<<;,1`

Rqh pdmru gl�huhqfh ehwzhhq �fxuuhqf| erdugv� dqg �fxuuhqf| edqgv� olhv lq wkh

dgmxvwphqw phfkdqlvp wkdw zloo eh wuljjhuhg zkhqhyhu wkh rwkhuzlvh pdunhw htxloleulxp

h{fkdqjh udwh ghyldwhv iurp wkh wdujhw udwh lq wkh iruphu fdvh dqg iurp wkh +xsshu dqg

orzhu, edqgv lq wkh odwwhu1 Lq wkh iruphu fdvh/ wkh glvhtxloleulxp +ryhu0 ru xqghu0ydoxdwlrq ri

wkh grphvwlf fxuuhqf|, zloo eh holplqdwhg wkurxjk dq dxwrpdwlf dgmxvwphqw lq wkh grphvwlf

lqwhuhvw udwh�l1h1/ wkurxjk pdunhw irufhv146 Lq wkh odwwhu fdvh/ wkh glvhtxloleulxp kdv wr eh

46Xqghu ghydoxdwlrq suhvvxuh dv zkhq wkhuh lv d idoo lq sulydwh ghpdqg iru grphvwlf fxuuhqf| lq wkh I[
pdunhw/ iru lqvwdqfh/ wkhuh h{lvwv duelwudjh rssruwxqlwlhv iru wkrvh zkr fduh wr ex| xs wkh grphvwlf fxuuhqf|
cfkhdso|* dw wkh suhydlolqj HU iurp wkh I[ pdunhw dqg wxuq durxqg dqg vhoo lw cghduo|* dw wkh r!fldo HU
wr wkh prqhwdu| dxwkrulw| lvvxlqj wkh fxuuhqf|1 Wkhvh duelwudjh dfwlylwlhv zloo vhw lq prwlrq d idoo lq wkh
vxsso| ri grphvwlf fxuuhqf|/ zklfk zloo lqgxfh lq wxuq d ulvh lq wkh grphvwlf lqwhuhvw udwh/ pdnlqj lw pruh
dwwudfwlyh wr krog wkh grphvwlf fxuuhqf| +l1h1/ uhohdvlqj wkh suhvvxuh ri ghydoxdwlrq,1 Wkh uhyhuvh dujxphqw
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fruuhfwhg wkurxjk fhqwudo edqn lqwhuyhqwlrqv lq wkh iruhljq h{fkdqjh pdunhw dqg2ru dfwlyh

xvh ri lqwhuhvw udwh srolf| dv d ghihqvlyh ghylfh�l1h1/ wkurxjk duwl�fldo irufhv1 Rqh lpsolfdwlrq

ri wklv gl�huhqfh lv wkdw d frxqwu| dgrswlqj dq ruwkrgr{ fxuuhqf| erdug qhhg qrw kdyh d

fhqwudo edqn1 Dv d frqvhtxhqfh/ wkhuh lv qr urrp iru prqhwdu| srolflhv dqg wkhuh lv qr ohqghu

ri odvw uhvruw xqghu d fodvvlfdo fxuuhqf| erdug v|vwhp1

Lq vxppdu|/ wkh glvwlqfw ihdwxuhv ri d sxuh ru fodvvlfdo fxuuhqf| erdug lqfoxgh=

� uhvhuyh edfnlqj uxoh= 433( edfnlqj ri wkh prqhwdu| edvh e| iruhljq h{fkdqjh uhvhuyhv/

khqfh ixoo frqyhuwlelolw| ri �f/ zklfk lpsolhv uhvwulfwlrqv rq fxuuhqf| lvvxdqfh dqg

fuhglw fuhdwlrq>

� frpplwphqw wr h{fkdqjh udwh sdulw|= dq h{solflw ohjlvodwlyh frpplwphqw wr h{fkdqjh

grphvwlf fxuuhqf| iru d vshfl�hg iruhljq +uhvhuyh, fxuuhqf| dw d �{hg h{fkdqjh udwh

+wkh colqnhg* udwh,/ zklfk lpsolhv d ohjdo eduulhu wr h{fkdqjh udwh uhdoljqphqwv>47

� ohjdo uhvwulfwlrqv rq wkh xvh ri rwkhu srolf| wrrov= uhvwulfwlrqv rq glvfuhwlrqdu| prqh0

wdu| srolf| +hvs1 prqhwdu| �qdqflqj ri �vfdo gh�flwv,/ zklfk lpsolhv �vfdo glvflsolqh

dqg

� devhqfh ri wudglwlrqdo fhqwudo edqn ixqfwlrqv vxfk dv prqhwdu| rshudwlrqv/ edqnlqj vx0

shuylvlrq/ dqg ohqghu ri odvw uhvruw>

� dgmxvwphqw phfkdqlvp lq fdvh ri ghyldwlrq ri pdunhw udwh iurp wkh olqnhg udwh= wkurxjk

dxwrpdwlf dgmxvwphqwv lq grphvwlf lqwhuhvw udwhv lqgxfhg e| iruhljq h{fkdqjh duelwudjh

udwkhu wkdq wkurxjk fhqwudo edqn lqwhuyhqwlrq lq wkh iruhljq h{fkdqjh pdunhw

Lq sudfwlfh/ lqvwhdg ri ehlqj erxqg uljlgo| e| wkh deryh ihdwxuhv/ prghuq fxuuhqf|

erdugv wkdw h{lvw wrgd| pd| glyhujh lq rqh zd| ru dqrwkhu iurp wklv csxuh* ru cfodvvlfdo*

ehqfkpdun1 Lq sduwlfxodu/ wkh| pd| gl�hu zlwk uhvshfw wr wkhlu ghwdlohg duudqjhphqwv=

krogv zkhq wkhuh lv suhvvxuh iru uhydoxdwlrq1

47H{fhvv uhvhuyhv pxvw eh xvhg lq d zd| wkdw vxeruglqdwhv frqfhuqv ryhu prqhwdu| dqg edqnlqj vhfwru
ghyhorsphqwv wr wkh remhfwlyh ri suhvhuylqj wkh h{fkdqjh udwh sdulw|1
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� h{fkdqjh udwh uxoh= fkrlfh ri uhvhuyh fxuuhqf|/ wdujhw ohyho ri wkh olqnhg udwh/ h{whqw

ri dffhvv wr frqyhuwlelolw| dw wkh prqhwdu| dxwkrulwlhv/ dqg ghjuhh ri iruhljq h{fkdqjh

frqwuro>

� edfnlqj uxoh= fryhudjh ri edfnlqj/ vhw ri dvvhwv holjleoh iru edfnlqj/ dqg wkh srzhu ri

wkh prqhwdu| dxwkrulw| wr fkdqjh wkh h{fkdqjh udwh uxoh dqg wkh edfnlqj uxoh> dqg

� sur�w wudqvihu uxoh iru vhljqlrudjh uhyhqxh hduqhg iurp wkh iruhljq uhvhuyhv1

Lq dgglwlrq/ prghuq gd| fxuuhqf| erdugv pd| ydu| e| wkh ghwdlov ri wkhlu fhqwudo edqnlqj

rshudwlrqv lq whupv ri wkh vhw ri prqhwdu| lqvwuxphqwv +vxfk dv uhvhuyh uhtxluhphqwv/ oltxlglw|

uhtxluhphqwv/ uhglvfrxqwv dqg dgydqfhv/ Wuhdvxu| eloov/ hwf1,/ wkh sd|phqwv v|vwhp/ dv zhoo

dv Wuhdvxu| rshudwlrqv +lqfoxglqj rshudwlrqv lq uhodwlrq wr jryhuqphqw ghsrvlwv dqg fuhglw

wr jryhuqphqw e| wkh prqhwdu| dxwkrulwlhv,1 Odvw exw qrw ohdvw/ wkh| pd| gl�hu dffruglqj

wr wkhlu suxghqwldo duudqjhphqwv +l1h1/ wkh h{lvwhqfh ri d vxshuylvlqj2uhjxodwru| djhqf| iru

edqnv dqg ri ghsrvlw lqvxudqfh dqg rwkhu suxghqwldo phdvxuhv, dqg wkh dydlodelolw| ri ohqghu0

ri0odvw0uhvruw idflolwlhv1 Lq rwkhu zrugv/ zkloh suhvhuylqj wkh ehqh�wv ri fuhglelolw| r�huhg

e| wkh hvvhqwldoo| uxoh0edvhg v|vwhp/ vrph  h{lelolw| lv exlow lqwr wkh zrunlqj ri wkhvh �txdvl

fxuuhqf| erdugv� ri wrgd|1 ^Vhh Edolôr hw do1 +4<<:, dqg Vfkzduw} +4<<6, iru ixuwkhu ghwdlov1`
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