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Devwudfw

Wkh lqfuhdvlqj xvh ri lq dwlrq wdujhwlqj e| fhqwudo edqnv ryhu wkh odvw 43 |hduv

kdv jhqhudwhg d qhz lqwhuhvw lq prqhwdu| srolf| uxohv1 Vyhqvvrq +4<<:, kdv gudzq

d glvwlqfwlrq ehwzhhq lqvwuxphqw uxohv/ vxfk dv wkdw ri Wd|oru/ zklfk duh edfnzdug

orrnlqj/ dqg wdujhwlqj uxohv zklfk duh vshfl�fdoo| iruzdug orrnlqj1 Lq wklv sdshu

zh ghvfuleh vrph frpsxwdwlrqdoo| vlpsoh phwkrgv iru olqhdulvlqj d qrq0olqhdu prgho

zlwk udwlrqdo h{shfwdwlrqv xvlqj vwrfkdvwlf shuwxuedwlrq dqg vkrz wkdw d surshuo|

vshfl�hg frqwuro uxoh ghulyhg yld g|qdplf surjudpplqj frqwdlqv erwk edfnzdug dqg

iruzdug orrnlqj ihdwxuhv1

Nh|zrugv= rswlpdo frqwuro/ ihhgedfn uxohv/ udwlrqdo h{shfwdwlrqv1

MHO= F63/ H64/ H94

4Wklv uhvhdufk kdv ehhq �qdqfhg e| HVUF Dzdug Qr O44958434:
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41 Lqwurgxfwlrq
Wkh lqfuhdvlqj xvh ri lq dwlrq wdujhwlqj e| fhqwudo edqnv ryhu wkh odvw 43 |hduv

kdv jhqhudwhg d qhz lqwhuhvw lq prqhwdu| srolf| uxohv1 Vyhqvvrq +4<<:, kdv gudzq

d glvwlqfwlrq ehwzhhq lqvwuxphqw uxohv/ vxfk dv wkdw ri Wd|oru/ zklfk duh edfnzdug

orrnlqj/ dqg wdujhwlqj uxohv zklfk duh vshfl�fdoo| iruzdug orrnlqj1 Lq wklv sdshu

zh ghvfuleh vrph frpsxwdwlrqdoo| vlpsoh phwkrgv iru olqhdulvlqj d qrq0olqhdu prgho

zlwk udwlrqdo h{shfwdwlrqv xvlqj vwrfkdvwlf shuwxuedwlrq dqg vkrz wkdw d surshuo|

vshfl�hg frqwuro uxoh ghulyhg yld g|qdplf surjudpplqj frqwdlqv erwk edfnzdug dqg

iruzdug orrnlqj ihdwxuhv1 Wkh olwhudwxuh lq wklv duhd lv yroxplqrxv dqg frqwlqxhv wr

jurz dqg wkhuh lv vwloo frqvlghudeoh lqwhuhvw lq lpsurylqj h{lvwlqj dojrulwkpv dqg lq

ghulylqj phwkrgv wkdw fdq eh dssolhg wr qrq0olqhdu/ g|qdplf/ vwrfkdvwlf prghov1

Jlyhq wkh fohdu dgydqwdjhv ri wkh iruzdug0orrnlqj wdujhwlqj uxoh ryhu wkh edfn0

zdug orrnlqj lqvwuxphqw uxoh/ dw �uvw jodqfh wkh vxshulrulw| ri wkh rswlpdo ihhgedfn

uxoh pd| dsshdu rgg1 Lq idfw/ wkh whuplqrorj| lv plvohdglqj ehfdxvh lq wkh vwdq0

gdug olqhdu/ txdgudwlf Jdxvvldq fdvh/ wkh rswlpdo uxoh frqwdlqv erwk iruzdug0orrnlqj

dqg edfnzdug orrnlqj hohphqwv1 Wkhuh duh fhuwdlq frqglwlrqv xqghu zklfk wkh ihhg0

edfn frpsrqhqw ri wkh rswlpdo uxoh ehfrphv d frqvwdqw ixqfwlrq ri wkh odjjhg vwdwh/

exw hyhq lq wklv fdvh wkhuh zloo vwloo uhpdlq d iruzdug0orrnlqj hohphqw wkdw frphv

wkurxjk wkh vr0fdoohg wudfnlqj jdlq ri wkh frqwuro uxoh +Kroo| dqg Frunhu/ 4<;7,1 Wklv

ri frxuvh txlwh vhsdudwh iurp wkh iruzdug0orrnlqj hohphqw wkdw dulvhv zkhq sulydwh

djhqwv irupxodwh h{shfwdwlrqv udwlrqdoo|1

Lq sulqflsoh wkhuh duh fohdu dgydqwdjhv wr kdylqj prqhwdu| srolf| h{suhvvhg dv d

uxoh 0 dw ohdvw irupdoo|0 vlqfh lq d iruzdug0orrnlqj zruog exloglqj fuhglelolw| wkurxjk

wkh wudqvsduhqf| ri wkh ghflvlrq0pdnlqj surfhvv/ pd| pdnh wkh surfhvv ri lq dwlrq

wdujhwlqj pruh h�hfwlyh1 Zkdw zh sursrvh wr gr lq wklv sdshu lv wr ghvfuleh vrph

phwkrgv iru frpsxwlqj wkh *rswlpdo* frqwuro uxoh xvlqj g|qdplf surjudpplqj zkloh

dovr doorzlqj h{shfwdwlrqv wr eh iruzdug0orrnlqj1 Iru wklv wr eh hqwluho| frqylqflqj dv

d ihdvleoh vroxwlrq zh pxvw dvvxph wkdw wkhuh lv d vx!flhqw frpplwphqw whfkqrorj| lq

sodfh wr suhyhqw wkh lvvxh ri wlph lqfrqvlvwhqf| udlvlqj lwv khdg1 Jlyhq wkdw Fhqwudo

Edqn lqghshqghqfh lv dq lpsruwdqw hohphqw lq wkh frqgxfw ri lq dwlrq frqwuro/ lw

vhhpv xqolnho| wkdw wkh Fhqwudo Edqn zrxog sod| kdug dqg idvw zlwk wkh h{shfwdwlrqv

ri wkh sxeolf 1 Wkh g|qdplf surjudpplqj vroxwlrq lv dovr vwudljkwiruzdug wr fdofxodwh

dqg surylghv d qdwxudo ehqfkpdun djdlqvw zklfk wr frpsduh rwkhu *kdqgfudiwhg* uxohv

ri wkh lqvwuxphqw ru wdujhwlqj ydulhw|1

Lq wklv sdshu zh frqvlghu wkh ghvljq ri ihhgedfn uxohv iru lq dwlrq wdujhwlqj1

Zh dgrsw d vwrfkdvwlf olqhdulvdwlrq dssurdfk lq rughu wr surgxfh d olqhdu uhgxfhg

irup yhuvlrq ri d vpdoo prgho ri wkh XN hfrqrp|1 Zh wkhq xvh wkh phwkrg ri

Fkulvwrgrodnlv +4<;:, lq rughu wr wdnh lqwr dffrxqw wkh suhvhqfh ri iruzdug0orrnlqj

h{shfwdwlrqv1 Zh wkhq vroyh iru wkh g|qdplf surjudpplqj rswlpdo frqwuro uxoh dqg

xvh wkh phwkrg ri Dppdq+4<<9, lq rughu wr hqvxuh wkdw wkh vdggohsrlqw ihdwxuhv

ri d iruzdug orrnlqj xqfryhuhg lqwhuhvw sdulw| frqglwlrq duh vdwlv�hg dorqj zlwk wkh

g|qdplf surjudpplqj vroxwlrq1 Ehfdxvh wkh prgho lv qrz olqhdu lw lv vwudljkwiruzdug

wr frpsxwh wkh srolf| iurqwlhu wkdw wudfhv rxw wkh wudgh0r� ehwzhhq lq dwlrq yrodwlolw|

dqg rxwsxw yrodwlolw| Zh wkhq h{soruh krz wkhvh phwkrgv shuirup zkhq wkhuh duh
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vkrfnv wr wkh hfrqrp| wkdw gulyh wkh lq dwlrq udwh dzd| iurp lwv ghvluhg sdwk1

51 Wkh Phwkrg
Lq wklv vhfwlrq zh ghvfuleh wkh vwhsv zh jr wkurxjk lq rughu wr +4, olqhdulvh d

qrq0olqhdu udwlrqdo h{shfwdwlrqv prgho/ +5, hvwlpdwh d uhgxfhg irup/ +6, frqyhuw lw

lqwr vwdwh vsdfh irup dqg +7, frpsxwh wkh rswlpdo frqwuro vroxwlrq zkloh vdwlvi|lqj

wkh vdggohsrlqw uhtxluhphqwv ri wkh udwlrqdo h{shfwdwlrqv vroxwlrq1

514 Wkh Olqhdul}dwlrq

Dvvxph zh fdq zulwh rxu qrq0olqhdu/ vwrfkdvwlf prgho dv=

I�+||> ||3�> ====||3r> ||n�> ====> ||n�c{|> {|3�> ====> {|3o> %|, @ 3 +514,

l @ 4>p w @ 4> W

Wkhuh duh p hqgrjhqrxv yduldeohv/ |/ zlwk d pd{lpxp odj ri v/ d pd{lpxp

ohdg ri y dqg d pd{lpxp ri u odjjhg ydoxhv ri q h{rjhqrxv yduldeohv/ {> h| lv p0

glphqvlrqdo yhfwru ri zklwh qrlvh surfhvvhv1 Zh fdq h{sdqg +514, derxw vrph lqlwldo

sdwk wr jlyh=
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h%| +515,

l @ 4>p w @ 4> W

Wkh shuwxuedwlrqv wr wkh lqlwldo sdwk duh gh�qhg dv=

h|| @ || � |J|> h{| @ {| � {J|> h%| @ %| � %J| +516,

Lq jhqhudo +515, lv wlph0ydu|lqj1 Krzhyhu/ zh zdqw wr rewdlq dq dssur{lpdwlrq

wr wklv wlph0ydu|lqj uhsuhvhqwdwlrq1 Zh zloo dovr rqo| eh lqwhuhvwhg lq vrph vxevhw

ri wkh hqgrjhqrxv yduldeohv/ wkh wdujhwv dqg d vxevhw ri wkh h{rjhqrxv yduldeohv/

dprqj zklfk zloo eh wkh srolf| lqvwuxphqwv1 Dvvxph y @ 3/ wkhq zh fdq zulwh wklv

uhsuhvhqwdwlrq lq yhfwru sro|qrpldo irup lq wkh odj rshudwru O/ dv=

D+O,h|| .F+O,h||n� .E+O,h{| @ h%| +517,

Lq rughu wr ghulyh d frqvwdqw frh!flhqw/ olqhdu uhsuhvhqwdwlrq zh shuwxue d vxevhw

ri wkh lqvwuxphqw yhfwru/ wkh h{shfwdwlrqdo yduldeohv dqg wkh huuru surfhvv1 Wkh

shuwxuedwlrqv duh d vhtxhqfh ri ruwkrjrqdo zklwh qrlvh surfhvvhv1 Wkh xvh ri d zklwh

qrlvh shuwxuedwlrqv lv rqh zd| ri phhwlqj d edvlf lghqwl�delolw| frqglwlrq +Kdqqdq/

4<:4, wkdw wkh shuwxuedwlrqv kdyh dq devroxwho| frqwlqxrxv vshfwuxp zlwk vshfwudo

ghqvlw| qrq0}hur rq d vhw ri srvlwlyh phdvxuhv lq +��/�,1 Wkh zklwh qrlvh vhtxhqfh/
vlqfh lw frqwdlqv doo iuhtxhqflhv/ zloo h{flwh doo ri wkh g|qdplf prghv ri wkh qrq0olqhdu

prgho1 Gh�qh h}| @ +h||n�> h{|>h%|,� dv d vwdfnhg yhfwru wkhq=
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H^h}�+v,` @ 3> H^h}�+v,h}�+w,` @ �� ��� �r| +518,

l> m @ 4> ====> s> v> w @ 4> ====> W

zlwk s @ 5p. q> ��� lv wkh Nurqhfnhu ghowd dqg �� vhwv wkh vl}h ri wkh shuwxued0

wlrq wr wkh lqvwuxphqwv/ wkh h{shfwdwlrqdo whupv dqg wr wkh htxdwlrq huuru surfhvvhv1

Zh fdq wkhq zulwh wkh uhodwlrqvkls ehwzhhq wkh wdujhw yduldeohv/ wkh shuwxuehg lq0

vwuxphqwv/ wkh h{shfwdwlrqdo whupv dqg wkh huuruv dv dq dxwruhjuhvvlyh glvwulexwhg

odj prgho=

Df|| @ D�||3� . ===.Dr||3r .G�||n� .E�{| . ===.Eo{|3o +519,

Vlqfh wkh shuwxuedwlrqv duh ruwkrjrqdo e| frqvwuxfwlrq/ Df lv dq lghqwlw| pdwul{

dqg wkh pdwulfhv D� wr Dr duh gldjrqdo/ vr hdfk htxdwlrq fdq eh hvwlpdwhg vhsdudwho|1

515 Vwdwh Vsdfh irup

Iru wkh fdvh ri %| @ 3/ wkh vwdwh yhfwru lv vlpso| gh�qhg dv=

}�| @ +||> ====> ||3r3�> {|3�> ====> {|3o3�, +51:,

dqg wkh vwdwh wudqvlwlrq pdwul{=

}| @ D}|3� .E{| .G}|n� +51;,

zkhuh=
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6::::::::::8
} lv d i @ q� +v. u � 4, glphqvlrqdo yhfwru/ { lv d p0glphqvlrqdo yhfwru1 Wkh

wudqvlwlrq pdwul{ D lv i � i / E lv i �p/ G lv i � i 1

Vlqfh wkh vwdwh vsdfh irup frqwdlqv iruzdug0orrnlqj h{shfwdwlrqv zh frxog iroorz

wkh dssurdfk ri Eodqfkdug dqg Ndkq +4<;3,/ Vlpv +4<<9,/ Dppdq dqg Nhqgulfn

+4<<;,/ Dqghuvrq +4<<;,/ dprqj rwkhuv/ dqg vroyh h{solflwo| iru wkh udwlrqdo h{shf0

wdwlrqv vroxwlrq1 Iru wkh suhvhqw ohw xv krog wkh h{shfwdwlrq �{hg1 Zh uhzulwh wkh

vwdwh wudqvlwlrq htxdwlrq dv=

}| @ D}|3� .E{| .Fh| +51<,

wkh yhfwru h vxevxphv wkh h{shfwhg ydoxhv/ dqg lq jhqhudo frxog dovr lqfoxgh dq|

rwkhu h{rjhqrxv yduldeohv dv zhoo dv vwrfkdvwlf huuru whupv1
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516 Wkh rswlpdo Frqwuro Vroxwlrq

Wr vroyh iru wkh rswlpdo frqwuro uxoh zh gh�qh d orvv ixqfwlrq iru wkh prqhwdu|

dxwkrulwlhv lq whupv ri wkh vwdwh yduldeohv } dqg wkh frqwuro ru lqvwuxphqw yduldeohv/

{1

O| @
4
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+}| � }
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T+}| � }
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| , . +{| � {

_
| ,

�

Q+{| � {
_
| , +5143,

zkhuh wkh vxshuvfulsw gh�qhv ghvluhg ydoxhv iru wkh vwdwh yduldeohv dqg wkh sro0

lf| lqvwuxphqwv/ T lv d v|pphwulf/ vhpl0srvlwlyh gh�qlwh i � i pdwul{/ dqg Q lv d

v|pphwulf p�p srvlwlyh gh�qlwh pdwul{1

Wr plqlpl}h +5143, vxemhfw wr wkh vwdwh wudqvlwlrq htxdwlrq +51<, zh fdq dsso| wkh

zhoo0nqrzq phwkrg ri g|qdplf surjudpplqj wr frpsxwh dq rswlpdo frqwuro uxoh ri

wkh irup=

{| @ N|}|3� . n| +5144,

zkhuh N| +w @ 4> > W , duh d vhtxhqfh ri ihhgedfn frqwuro pdwulfhv dqg n| +w @ 4> W ,

uhsuhvhqwv zkdw lv nqrzq dv wkh wudfnlqj jdlq lq wkh frqwuro olwhudwxuh1 Wkhvh duh

vroyhg iru uhfxuvlyho| e| �uvw vroylqj wkh shulrg W sureohp wr rewdlq d vroxwlrq iru

{A frqglwlrqdo rq {A3�1 Wklv lv xvhg wr zulwh d ydoxh ixqfwlrq iru shulrg W zklfk

ghshqgv rq {A3� dqg zklfk lq wxuq irupv sduw ri wkh remhfwlyh ixqfwlrq iru wkh shulrg

W � 4 sureohp1 Xvlqj wklv surfhgxuh/ dorqj zlwk wkh whuplqdo frqglwlrqv KA @ T

dqg nA @ kA @ T}_A zh fdq vroyh iru wkh vhtxhqfh ri ihhgedfn frqwuro pdwulfhv dqg

wudfnlqj jdlqv dv=

NA @ �+Q .E�KAE,
3�+E�KAD, +5=45=d,

nA @ �+Q .E�KAE,
3�E�+KAFhA � kA �Q{_A , +5=45=e,

KA3� @ T. +D.ENA ,
�KA +D.ENA , +5=45=f,

kA3� @ nA3� . +D.ENA ,
�+kA �KAFhA .Q{_A , +5=45=g,

Wkhvh duh vroyhg uhfxuvlyho| wr rewdlq wkh frqwuro uxoh= Qrwh wkdw wkh ihhgedfn

jdlqv/ N� / iru l @ 4> W / ghshqg rqo| rq wkh +frqvwdqw, pdwulfhv ri wkh wudqvlwlrq

htxdwlrq dqg wkh orvv ixqfwlrq1 Wkh ihhgedfn sduw ri wkh frqwuro uxoh wkhq ihhgv

rqo| r� wkh odjjhg vwdwh yhfwru }|3�1 E| frqwudvw/ wkh wudfnlqj jdlqv ydu| ryhu

wlph ghshqglqj xsrq wkh fxuuhqw dqg ixwxuh ydoxhv ri wkh h{rjhqrxv yduldeohv dqg

h{shfwdwlrqv lq wkh yhfwru h1 Wklv lv wkh ihhgiruzdug sduw ri wkh frqwuro uxoh1

517 Lqfrusrudwlqj Udwlrqdo H{shfwdwlrqv

Wkh vroxwlrq lq +5145, lv wkh zhoo0nqrzq uhjxodwru sureohp iru d qrq0udwlrqdo

h{shfwdwlrqdo prgho1 Krzhyhu/ lq wkh yhfwru h/ zklfk dsshduv lq wkh uhfxuvlrq iru

wkh wudfnlqj jdlq/ zh kdyh dq h{shfwdwlrq ri wkh vwdwh lq wkh qh{w shulrg1

Wkhuh lv d odujh fodvv ri phwkrgv iru vroylqj wklv sureohp1 Krzhyhu/ wkhuh lv lq

sulqflsoh d gl!fxow| zlwk wkh frpsxwdwlrq ri dq rswlpdo frqwuro vroxwlrq lq wklv fdvh

ehfdxvh ri wkh wlph lqfrqvlvwhqf| sureohp �uvw lghqwl�hg e| N|godqg dqg Suhvfrww
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+4<::,1 Lq hvvhqfh wkhuh duh wzr frpsrqhqwv wr wklv sureohp1 Wkh �uvw frqfhuqv wkh

xvh ri Ehoopdq*v sulqflsoh ri rswlpdolw|1 Frqvlghu wkh sureohp ri plqlpl}lqj=

M+||> ||n�> {|> {|n�, +5146,

zkhuh | duh wdujhwv ri srolf|/ dqg wkh {v duh lqvwuxphqwv/ vxemhfw wr=

|| @ i|+{|> {|n�, +51471d,

||n� @ i|n�+||> {|> {|n�, +51471e,

Wkh �uvw htxdwlrq fdq eh wkrxjkw ri dv uhsuhvhqwlqj d vlwxdwlrq lq zklfk h{0

shfwdwlrqv ri zkdw wkh srolf|pdnhu zloo gr wrpruurz d�hfwv zkdw kdsshqv wrgd|1

Dvvxplqj/ dv lv qrupdo gl�huhqwldelolw| dqg dq lqwhulru vroxwlrq/ wkh �uvw rughu frq0

glwlrqv iru +5146, duh=

CM

C{|
.
Ci|

C{|

�
CM

C||
.

CM

C||n�

Ci|n�

C||

�
.
Ci|n�

C{|

CM

C||n�
@ 3 +5148,

CM

C{|n�
.

Ci|

C{|n�

�
CM

C||
.

CM

C||n�

Ci|n�

C||

�
.
Ci|n�

C{|n�

CM

C||n�
@ 3 +5149,

Exw wkh vroxwlrq surylghg e| wkh phwkrg ri g|qdplf surjudpplqj iru shulrg w.4

lv=

CM

C{|n�
.

CM

C||n�

Ci|n�

C{|n�
@ 3 +5149,

dqg iru shulrg w=

CM

C{|
.
Ci|

C{|

�
CM

C||
.

CM

C||n�

Ci|n�

C||

�
.
Ci|n�

C{|

CM

C||n�
@ 3 +514:,

Qrz zkloh wkh IRF iru shulrg w fruuhvsrqgv wr wkh �uvw shulrg IRFv lq +5148,/

wkh IRF iru w . 4 grhv qrw1 Wklv lv ehfdxvh wkh prgho lv qrw fdxvdo +l1h1 Ys|
Y%|n�

lv

qrw htxdo wr }hur,1 Wkh vroxwlrq ghulyhg e| g|qdplf surjudpplqj lv uhihuuhg wr dv

wlph0frqvlvwhqw1 Lw ljqruhv wkh whup Ys|
Y%|n�

1 D zd| ri ghulylqj wkh wlph0lqfrqvlvwhqw

vroxwlrq zdv ruljlqdoo| sursrvhg e| Exlwhu +4<;4,1 Qrwh wkdw wkh ihhgedfn sduw ri wkh

frqwuro uxoh lq +51451d, grhv qrw ghshqg rq wkh pdwul{ F1 Vr wkh frqwlqjhqw sduw ri

wkh uxoh wkdw ghshqgv rq wkh odjjhg vwdwh lv lqghshqghqw ri wkh h{shfwdwlrqdo whup1

Krzhyhu/ wkh fxuuhqw vwdwh dqg wkh dfwxdo ydoxh ri wkh lqvwuxphqw ghshqg rq wkh

h{shfwdwlrq wkurxjk wkh wudfnlqj jdlq1 Vr wkh sureohp lv wr frpsxwh wkh mxps lq wkh

h{shfwdwlrqdo yduldeohv1 Wr gr wklv zh iroorz wkh surfhgxuh ri Dppdq dqg Nhqgulfn

+4<<5, dqg wuhdw wklv sduw ri wkh sureohp lwhudwlyho|1

� Vwhs 4= Iru lqlwldo dvvxpswlrqv derxw wkh h{shfwhg sdwk iru wkh h{shfwdwlrqdo

vwdwh/ }|n� > m @ 4> W � 4/ dqg d whuplqdo frqglwlrq iru W / frpsxwh wkh ihhgedfn

dqg wudfnlqj jdlqv1 Vwruh wkh ihhgedfn jdlqv1

9



� Vwhs 5= Xsgdwh wkh yhfwruv H�n�}|n�/ iru l @ 4> W / zkhuh m lv dq lwhudwlrq

frxqwhu/ xvlqj H�n�}|n� @ �H�}|n�.+4��,�n�}|n�/ iru l @ 4> W / zkhuh � lv wkh

uhod{dwlrq idfwru +Ilvkhu hw do/ 4<;9,1

� Vwhs 6= Uhfrpsxwh wkh wudfnlqj jdlq pdwulfhv1

� Vwhs 7= Whvw zkhwkhu= m H�n�}|n� �
�n�}|n� m? %/ iru l @ 4> W / zkhuh % lv dq

duelwudulo| vpdoo frqyhujhqfh fulwhuld1 Li qrw wuxh jr wr vwhs 51

� Vwhs 8= Vwrs1

Wklv surylghv zkdw zh fdq uhihu wr dv wkh h{shfwdwlrqv0frqvlvwhqw rswlpdo uxoh

wkdw vdwlv�hv +5149,1 Krzhyhu/ dv lv zhoo nqrzq wkdw lv yhu| idu iurp ehlqj wkh hqg ri

wkh pdwwhu vlqfh/ h{ srvw/ wkhuh lv dq lqfhqwlyh iru srolf|pdnhuv wr uhqhjh rq suhylrxv

frpplwphqwv dqg wr dfw lq d wlph0lqfrqvlvwhqw zd|1 Ehfdxvh hfrqrplf djhqwv duh

dvvxphg wr eh dzduh ri wklv srvvlelolw| wkh �uvw ehvw/ h{shfwdwlrqv frqvlvwhqw srolf|

lv qrw dfwxdoo| lpsohphqwdeoh1 Vlqfh N|godqg dqg Suhvfrww*v sdshu wkh olwhudwxuh rq

hfrqrplf srolf| kdv ehhq grplqdwhg e| ydulrxv sursrvdov iru uhvroylqj wklv gl!fxow|1

Wkh vwdqgdug prgho xvhv d vxusulvh vxsso| ixqfwlrq1 D srvlwlyh lq dwlrq eldv uhvxowv

ehfdxvh wkh ohyho ri rxwsxw wkh srolf|pdnhu dlpv iru lv kljkhu wkdq wkh qdwxudo udwh1

Krzhyhu/ dv Ehdq+4<<;, shuvxdvlyho| dujxhv lw lv pruh frqylqflqj wr vhh wkh lq d0

wlrq eldv frplqj iurp srolwlfdo frqvlghudwlrqv1 Ghprfudwlf srolwlfldqv pd| vhhn dq

hohfwrudo dgydqwdjh e| lq dwlqj wkh hfrqrp| sulru wr dq hohfwlrq1 Wkxv wkh dfw ri

ghohjdwlrq wr dq lqghshqghqw fhqwudo edqn zloo eh hqrxjk wr ulg hfrqrplf srolf| ri

lwv lq dwlrqdu| eldv51Iru wkh uhpdlqghu ri wklv sdshu zh dvvxph wkdw fhqwudo edqn

lqghshqghqfh lv vx!flhqw wr holplqdwh dq| lq dwlrq eldv lq srolf|1

61 Dq Dssolfdwlrq

Lq wklv vhfwlrq zh surylgh dq dssolfdwlrq wr wkh XN1 Zh xvh d vpdoo qrq0olqhdu

prgho ri wkh XN hfrqrp| lq rughu wr jhqhudwh d olqhdul}dwlrq dqg wkhq xvh wkh

olqhdul}dwlrq wr h{dplqh d srolf| txhvwlrq lq zklfk wkh Edqn ri Hqjodqg xvhv wkh

vkruw whup lqwhuhvw udwh lq rughu wr sxuvxh d wdujhw sdwk iru wkh udwh ri lq dwlrq1

H{shfwdwlrqv duh iruzdug orrnlqj lq wkh iruhljq h{fkdqjh udwh pdunhw vr wkh h�hfwlyh

h{fkdqjh udwh lv ghwhuplqhg e| dq xqfryhuhg lqwhuhvw sdulw| frqglwlrq1 Wkh h{shfwhg

fkdqjh lq wkh h{fkdqjh udwh lv htxdo wr wkh ulvn dgmxvwhg lqwhuhvw udwh gl�huhqwldo1

614 Wkh Olqhdul}hg Prgho

Wkh olqhdul}dwlrq zdv rewdlqhg e| sdvvlqj zklwh qrlvh wkurxjk erwk wkh vkruw whup

lqwhuhvw udwh dqg wkh +h{rjhqlvhg, h{fkdqjh udwh iru <5 shulrgv dqg vwrulqj wkh h�hfw

ri wkhvh vwrfkdvwlf shuwxuedwlrqv rq lq dwlrq +USL[, @ �/ dqg rxwsxw jurzwk @j1

Lq rughu wr vprrwk wkh xvh ri wkh lqwhuhvw udwh/ u/ dv dq lqvwuxphqw zh dovr lqfoxghg

dv dq hqgrjhqrxv yduldeoh/ wkh �uvw gl�huhqfh ri wkh lqwhuhvw udwh/ �u1 Wkh yhfwru

| lq +517, lv qrz |� @ +�> j> hhu>�u,1 Zh wkhq hvwlpdwhg d glvwulexwhg odj prgho ri

5 Lw lv lqwhuhvwlqj wr qrwh wkdw rq wkh gd| wkdw wkh XN jryhuqphqw dqqrxqfhg wkdw wkh Edqn ri

Hqjodqg zdv wr kdyh rshudwlrqdo lqghshqghqfh/ lqwhuhvw udwhv rq XN 43 |hdu erqgv ihoo uhodwlyh wr

Jhupdq 43 |hdu erqgv e| doprvw kdoi ri d shufhqwdjh srlqw1

:



lq dwlrq dqg rxwsxw jurzwk rq wkh lqwhuhvw udwh dqg wkh h{fkdqjh udwh/ hhu/ zlwk �yh

odjv lq lq dwlrq dqg rxwsxw jurzwk/ dqg hljkw lq wkh lqwhuhvw udwh dqg wkh h{fkdqjh

udwh1 Zh xvh dq xqfryhuhg lqwhuhvw sdulw| frqglwlrq wkdw wkh h{shfwhg fkdqjh lq wkh

h{fkdqjh udwh lv htxdo wr wkh lqwhuhvw udwh gl�huhqwldo ehwzhhq wkh grphvwlf lqwhuhvw

udwh dqg wkh ryhuvhdv lqwhuhvw udwh/ uz1 Zh dovr zdqw wr doorz iru wkh srvvlelolw|

ri lqghshqghqw vkrfnv wr lq dwlrq dqg rxwsxw jurzwk1 Vr wkh yhfwru ri h{rjhqrxv

yduldeohv/ lv qrz gh�qhg dv h� @ +hhu|n�> uz|> �Z|> �}|,/ zkhuh wkh odvw wzr hohphqwv

duh ghvljqhg wr doorz iru vkrfnv wr lq dwlrq dqg rxwsxw jurzwk/ dqg hhu|n� lv wkh

h{shfwhg h{fkdqjh udwh1 Wklv phdqv rxu olqhdul}dwlrq wdnhv wkh vwuxfwxudo irup=

Df|| @ D�||3� . ===.Dr||3D .G�h| .E�{| . ===.EH{|3H
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dqg E2+7, @ �41

Wklv surgxfhg d 6< glphqvlrqhg vwdwh yhfwru1

Wkh olqhdulvdwlrq phwkrg dovr surylghv vrph gldjqrvwlf lqirupdwlrq1 Iru h{dpsoh/

d vlpsoh uhjuhvvlrq ri lq dwlrq rq rxwsxw uhvxowlqj iurp wkh shuwxuedwlrqv wr wkh

lqwhuhvw udwh jlyhv=

;
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Ghshqghqw Yduldeoh= ��

Phwkrg= Ohdvw Vtxduhv

Yduldeoh Frh!flhqw w0Vwdwlvwlf

F 03133;435 03188<56;

��|3� 3175;;83 719<66;:

��|32 031877667 071;68737

��|3� 3158<38< 51583;57

��|3e 031:379;3 09176<:76

��|3D 313377;7 313:6;;4

�||3� 31559;65 916:8369

�||32 0313<8<;6 05165;777

�||3� 313<;;45 514:3495

�||3e 031366::7 031:5;5:7

�||3D 31439378 5186736;

�||3S 3139:47: 513:;4:7

�||3. 31365474 413<;44;

�||3H 313:7:4: 5186;<55

U0vtxduhg 31:99:;3

Gxuelq0Zdwvrq 516384:5

Qrwh wkdw wkh uhodwlrqvkls lv vshfl�hg lq whupv ri wkh fkdqjh lq wkh shuwxuedwlrq

+wklv uhvwulfwlrq lv hdvlo| dffhswhg= d Zdog whvw jdyh d s0ydoxh ri 3198, Wklv frq�upv

wkh xqlw urrw lq wkh surfhvv iru lq dwlrq1 Lq Iljxuhv 4 dqg 5 zh kdyh sorwwhg wkh sdwkv

iru lq dwlrq dqg rxwsxw dv dq rxwfrph ri rqh sduwlfxodu vwrfkdvwlf uhdolvdwlrq1 Lq wkh

�uvw �jxuh zh vkrz wkh h�hfw rq lq dwlrq dqg rxwsxw ri mxvw wkh uhdolvdwlrq iru wkh

lqwhuhvw udwh1 Lq Iljxuh 5 zh vkrz wkh h�hfw ri mxvw wkh uhdovldwlrq iru wkh h{fkdqjh

udwh1 WKh �jxuhv frq�up vrph ri wkh v|olvhg idfwv ri lq dwlrq0rxwsxw uhodwlrqvklsv1

Rxwsxw whqgv wr ohdg/ uhvsrqglqj wr lqwhuhvw udwhv �uvw1 Wkh h�hfw rq lq dwlrq frphv

wkurxjk odwhu1 Wkhuh lvdovr frqvlghudeoh shuvlvwhqfh lq lq dwlrq1 Lq �jxuh 5 zh vkrz

wkh h�hfw ri wkh h{fkdqjh udw rq rxwsxw dqg lq dwlrq1 Qrz wkh h�hfw rq lq dwlrq

dqg rxwsxw lv pruh ru ohvv lpphgldwh1 Qhjdwlyh vkrfnv wr wkh h{fkdqjh udwh udlvh

erwk rxwsxw dqg lq dwlrq1
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615 Vrph Looxvwudwlyh Vlpxodwlrqv

Lq wklv vhfwlrq zh wxuq wr vrph looxvwudwlyh vlpxodwlrqv ghvljqhg wr kljkoljkw vrph

ri wkh ihdwxuhv ri wkh phwkrgrorj|1 Lq sduwlfxodu zh zdqw wr ghprqvwudwh krz wkh

rswlpdo frqwuro uxoh fdq eh iruzdug0orrnlqj dqg uhvsrqg wr dqwlflsdwhg vkrfnv dqg

krz wklv iruzdug0oornlqj frpsrqhqw lqwhudfwv iru wkh iruzdug0orrnlqj ihdwxuh ri wkh

h{fkdqjh udwh pdunhw1 Rqh ri wkh shufhlyhg gudzedfnv ri d ihhgedfn uxoh lv wkdw

lw dsshduv wr eh lqyduldqw wr fkdqjhv lq h{shfwhg vkrfnv wr wkh hfrqrp| hpdqdwlqj

iurp h{rjhqrxv yduldeohv1 Iru h{dpsoh/ li d grzqwxuq lq zruog hfrqrplf dfwlylw|

lv h{shfwhg ru hqhuj| sulfhv duh h{shfwhg wr ulvh vkduso|/ d ihhgedfn uxoh zloo qrw

surgxfh d fkdqjh lq prqhwdu| srolf| xqwlo wkh h�hfwv ri wkh h{rjhqrxv hyhqwv vkrz

xs lq wkh odjjhg vwdwh yhfwru1 Zkloh lw lv wuxh wkdw wkh ihhgedfn uxoh rqo| zrunv r�

wkh odjjhg vwdwh/ lw lv qrw wuxh wkdw wkh rswlpdo frqwuro uxoh lv qrw iruzdug0orrnlqj

dqg fdsdeoh ri uhvsrqglqj lq dqwlflsdwlrq ri ixwxuh vkrfnv1 Wklv iruzdug0orrnlqj uroh

lv surylghg e| wkh wudfnlqj jdlq/ wkh vhfrqg sduw ri wkh frqwuro uxoh1

Zh duh sduwlfxoduo| lqwhuhvwhg lq wkh uhodwlyh urohv ri wkh ihhgedfn dqg wudfnlqj

jdlqv zkhq vkrfnv wr lq dwlrq duh dqwlflsdwhg dqg zkhq wkh| duh qrw1 Krzhyhu/ wkhuh

lv d frpsolfdwlrq ehfdxvh wkh h{shfwhg h{fkdqjh udwh dsshduv lq wkh wudfnlqj jdlq

zkhq h{shfwdwlrqv duh udwlrqdo1 Lq rughu wr glvhqwdqjoh wkh iruzdug orrnlqj sduw ri

wkh frqwuro uxoh iurp wkh iruzdug0orrnlqj h{fkdqjh udwh/ zh �uvw h{dplqh d yhuvlrq

ri wkh prgho lq zklfk wkh h{fkdqjh udwh grhv qrw dsshdu1

Zh frqvlghu vkrfnv ri wzr w|shv1 Iluvw wkhuh lv dq xqdqwlflsdwhg vkrfn wr wkh

lqlwldo vwdwh1 Lq dwlrq wxuqv rxw wr eh 8 shufhqwdjh srlqwv kljkhu wkdq h{shfwhg1 Lq

wkh devhqfh ri dq| prqhwdu| uhvsrqvh wkh h�hfw rq wkh sdwk iru lq dwlrq uhodwlyh

wr wkh edvh lq dwlrq udwh/ lv vkrzq lq Fkduw 41 Dv zh kdyh qrwhg deryh wkhuh lv

frqvlghudeoh shuvlvwhqfh lq wkh lq dwlrq udwh1 Zkhq wkh rswlpdo frqwuro uxoh lv xvhg

+zlwk qr h{fkdqjh udwh sdvv0wkurxjk, wkh sdwk iru lq dwlrq lq Fkduw 4 grhv uhwxuq

wr edvh pruh txlfno|/ exw pxfk ri wkh lq dwlrqdu| vsxuw lv xqdyrlgdeoh/ hyhq wkrxjk

lqwhuhvw udwhv duh udlvhg e| 8 shufhqwdjh srlqwv1 Qrwh/ wkdw wkhuh lv qr iruzdug0orrnlqj

hohphqw wr wkh lqwhuhvw udwh mxps +Fkduw 5,1 Rqfh wkh vkrfn rffxuv wkhuh lv qrwklqj

hovh wr dqwlflsdwh1

Wkh vhfrqg vkrfn lv dq dqwlflsdwhg vkrfn wr lq dwlrq1 Wkh lq dwlrq udwh lv h{0

shfwhg wr uhfhlyh d 5 shufhqwdjh srlqw vkrfn lq hdfk ri shulrgv 6 dqg irxu/ vr wkh

vkrfn lv h{shfwhg +zlwk fhuwdlqw|, wr rffxu lq 9 prqwkv wlph1 Wkh iruzdug orrnlqj

qdwxuh ri wkh rswlpdo frqwuro uxoh lv qrz fohdu1 Lq Wdeoh 4 zh vkrz wkh uhvsrqvh ri

lq dwlrq dqg lqwhuhvw udwhv wr wkh h{shfwhg vkrfn1 Wkh wudfnlqj jdlq frpsrqhqw ri

wkh rswlpdo frqwuro uxoh jhqhudwhv dq lpphgldwh mxps lq wkh lqwhuhvw udwh lq uhvsrqvh

wr wkh h{shfwhg ulvh lq lq dwlrq1 Rqfh wkh vkrfn kdv sdvvhg/ wkh wudfnlqj jdlq whup

gursv edfn wr }hur1
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Wdeoh 4
Lq dwlrq Lqwhuhvw Udwh Wudfnlqj jdlq

Lqlwldo Vwdwh 3 3 3

4 3133 6166 6166

5 3133 9153 613:

6 5133 81:< 51:9

7 61;6 8167 415:

8 61;; 7189 3133

9 7149 61<: 3133

: 618< 6177 3133

; 51;7 6135 3133

Lq Fkduw : rqzdugv zh vkrz wkh h�hfw ri doorzlqj iru wkh h{fkdqjh udwh fkdq0

qho1 Wkh iruzdug orrnlqj uhvsrqvh ri wkh h{fkdqjh udwh qrz gholyhuv d frqvlghudeoh

lqfuhdvh lq wkh srwhqf| ri prqhwdu| srolf|1 Wkh prqhwdu| frqwudfwlrq wuljjhuv dq

lpphgldwh mxps lq wkh h{fkdqjh udwh zklfk ehduv grzq rq lq dwlrq1 Krzhyhu/ wklv lv

dovr dvvrfldwhg zlwk odujhu/ dqg pruh yrodwloh/ rxwsxw orvvhv1 Lq Fkduw ; zh vkrz wkh

lqwhuhvw udwh rxwfrph1 Zkdw lv sduwlfxoduo| vwulnlqj lv wkdw wkh wudfnlqj jdlq frqwul0

exwlrq lv qhjdwlyh1 Wklv lv ehfdxvh wkh wudfnlqj jdlq lqfoxghv d whup lq wkh h{shfwhg

h{fkdqjh udwh1 Wkh wudfnlqj jdlq ohdqv djdlqvw wkh mxps lq wkh h{fkdqjh udwh dqg lv

d phdvxuh ri wkh h{whqw wr zklfk prqhwdu| srolf| zrxog kdyh wr eh wljkwhu lq rughu

wr dfklhyh wkh vdph lq dwlrq sdwk zlwkrxw wkh khos ri wkh h{fkdqjh udwh dssuhfldwlrq1

Lq Fkduwv 44 wr 47 zh vkrz wkh rxwfrph zkhq wkh lq dwlrq vkrfn lv dqwlflsdwhg1

Wkh lqfoxvlrq ri wkh h{fkdqjh udwh fkdqqho hqkdqfhv wkh h�hfwlyhqhvv ri prqhwdu|

srolf| frqvlghudeo|1 Dv ehiruh/ wkh iruzdug0orrnlqj sduw ri wkh frqwuro uxoh wuljjhuv

d prqhwdu| wljkwhqlqj lq dqwlflsdwlrq ri wkh ixwxuh vkrfn1 Wklv dfwxdoo| uhgxfhv

lq dwlrq sulru wr wkh vkrfn dv wkh h{fkdqjh udwh dssuhfldwhv1

71 Fdofxodwlqj wkh Srolf| Iurqwlhu

Lq wklv vhfwlrq zh vkrz krz wkh olqhdulvdwlrq fdq eh xvhg lq d vwudljkwiruzdug zd|

wr frpsxwh wkh srolf| iurqwlhu1 Vlqfh dq lq dwlrq wdujhw uhjlph lqyroyhv wkh xvh ri rqh

lqvwuxphqw/ wkh lqwhuhvw udwh/ zkloh wkh remhfwlyh ixqfwlrq lqfoxghv erwk lq dwlrq dqg

rxwsxw/ zh gr qrw kdyh vwulfw frqwuroodelolw|1 Wkh wudgh0r� lv lq whupv ri wkh uhodwlyh

yrodwlolw| ri lq dwlrq dqg rxwsxw1 Zh fdq wudfh rxw wkh srolf| iurqwlhu e| ydu|lqj wkh

uhodwlyh zhljkwv rq lq dwlrq dqg rxwsxw lq wkh remhfwlyh ixqfwlrq dqg fdofxodwh wkh

h�hfw rq wkh yrodwlolw| ri lq dwlrq dqg rxwsxw1 Vlqfh zh kdyh d olqhdul}hg prgho ri

wkh irup=

}| @ D}|3� .E{| .Fh| . �
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�

|
, hyroyhv xqghu frqwuro dv=
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Iljxuh 6= Dv|pswrwlf Vwdwh Yduldqfh1 Wkh zhljkw rq rxwsxw kdv ehhq �{hg dw 8 dqg

wkh zhljkw rq lq dwlrq ydulhv iurp 3 wr 631
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Zh vhw wkh lqlwldo yduldqfh ri lq dwlrq dqg rxwsxw wr 4184 dqg 515 uhvshfwlyho|1

Hdfk srlqw rq wkh iurqwlhu fruuhvsrqgv wr d zhljkw rq lq dwlrq zklfk ydulhv ehwzhhq

3 dqg 63/ zkloh wkh zhljkw rq rxwsxw lv �{hg dw 81 Zkhq wkh zhljkw rq lq dwlrq lv

}hur vwdelolvlqj rxwsxw ohdgv wr d odujh lqfuhdvh lq wkh yduldellow| ri lq dwlrq/ zkloh

vwdelolvlqj lq dwlrq vxjjhvwv wkdw lq wkh phglxp whup uhohydqw wr wkh frqgxfw ri

prqhwdu| srolf|/ wkh wkh srolf| iurqwlhu lv doprvw uhfwdqjxodu1 Wklv frq�upv wkh

�qglqj ri Vyhqvvrq +4<<:, wkdw lq rughu wr vwdelol}h rxwsxw/ lq dwlrq wdujhwlqj pd|
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eh gl!fxow wr lpsohphqw lq wkh vkruw0uxq/ iru wkh vlpsoh uhdvrq wkdw Fhqwudo Edqn

kdyh lpshuihfw frqwuro ryhu fxuuhqw lq dwlrq1

71 Glvfxvvlrq dqg Frqfoxvlrqv

Zh vkrzq lq wklv sdshu wkdw d surshuo| vshfl�hg frqwuro uxoh ghulyhg e| wkh

phwkrg ri g|qdplf surjudpplqj kdv erwk d iruzdug dqg d edfnzdug orrnlqj glphq0

vlrq1 Wkh ihhgedfn sduw ri wkh uxoh uhvsrqgv wr wkh odjjhg vwdwh/ exw wkh iruzdug0

orrnlqj wudfnlqj jdlq doorzv prqhwdu| srolf| wr uhvsrqg lq dqwlflsdwlrq ri ixwxuh

vkrfnv1 Zh kdyh dovr ghvfulehg d olqhdulvdwlrq phwkrg iru d qrqolhqdu prgho wkdw

doorzv wkh xvh ri d frqwuro uxoh zlwk udwlrqdo h{shfwdwlrqv1

Rxu dssurdfk dovr dgguhvvhv lq d vwudljkwiruzdug zd| wkh frqfhuqv ri Vyhqvvrq

dqg rwkhuv wkdw prqhwdu| srolf| qhhgv d iruzdug0orrnlqj glphqvlrq1 Lqirupdwlrq

derxw wkh ixwxuh sdwk iru lq dwlrq qrw douhdg| uh hfwhg lq wkh odjjhg vwdwh fdq eh

lqfrusrudwhg lqwr wkh fxuuhqw vhwwlqj iru prqhwdu| srolf| wkurxjk wkh wudfnlqj jdlq

sduw ri wkh rswlpdo frqwuro uxoh

Uhihuhqfhv

^4` Dppdq/ K1 +4<<9, �Qxphulfdo Phwkrgv iru Olqhdu0Txdgudwlf Prghov�/ fkdswhu

46 ri Dppdq/ K1P1/ Nhqgulfn/ G1D1 dqg Uxvw/ M1 +hgv, Kdqgerrn ri Frpsxwd0

wlrqdo Hfrqrplfv= Yroxph 4/ Dpvwhugdp= Qruwk Kroodqg1

^5` Dppdq/ K1 dqg Nhqgulfn/ G1 +4<<5, �Iruzdug Orrnlqj Yduldeohv lq Ghwhuplq0

lvwlf Frqwuro�/ Dqqdov ri Rshudwlrqdo Uhvhdufk1

^6` Dppdq/ K1 dqg Nhqgulfn/ G1 +4<<;, �Olqhdu Txdgudwlf Rswlplvdwlrq iru Prghov

zlwk Udwlrqdo H{shfwdwlrqv�/ Plphr/ Xqlyhuvlw| ri Dpvwhugdp1

^7` Dqghuvrq/ S1D1 +4<:<, �Udwlrqdo H{shfwdwlrqv Iruhfdvwv iurp Qrqudwlrqdo Prg0

hov�/ Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 8/ ss1 9:0;31

^8` Dqghuvrq/ J1 +4<<;, �D Uholdeoh dqg Frpsxwdwlrqdoo| H!flhqw Dojrulwkp iru

Lpsrvlqj wkh Vdggohsrlqw Surshuw| lq G|qdplf Prghov�/ Plphr/ Ihghudo Uh0

vhuyh Erdug1

^9` Ehdq/ F1 +4<<;, �Wkh Qhz XN Prqhwdu| Duudqjhphqwv= D Ylhz iurp wkh Olw0

hudwxuh�/ Hfrqrplf Mrxuqdo/ 43;/ Qryhpehu/ ss14:<804;3<1

^:` Ehuqdqnh/ E1 V1/ dqg Zrrgirug/ P1 +4<<:,/ �Lq dwlrq Iruhfdvwv dqg Prqhwdu|

Srolf|�/ Mrxuqdo ri Prqh|/ Fuhglw/ dqg Edqnlqj 5</ 98609;71

^;` Eodqfkdug/ R1M1 dqg Ndkq/ F1P1 +4<;3, �Wkh Vroxwlrq ri Olqhdu Gl�huhqfh Prg0

hov xqghu Udwlrqdo H{shfwdwlrqv�/ Hfrqrphwulfd/ 7;/ ss1 4638046441

^<` Eolqghu/ D1 V1 +4<<:,/ �Fhqwudo Edqnlqj lq Wkhru| dqg Sudfwlfh= Wkh 4<<9

Ureelqv Ohfwxuhv�/ PLW Suhvv/ Fdpeulgjh/ iruwkfrplqj 4<<:1
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^43` Exlwhu/ Z1K1 +4<;4, �Wkh Vxshulrulw| ri Frqwlqjhqw Uxohv ryhu Il{hg Uxohv lq

Prghov zlwk Udwlrqdo H{shfwdwlrqv�/ Hfrqrplf Mrxuqdo/ 4</ Vhswhpehu/ ss1

97:0:31

^44` Fkrz/ J1F1 +4<:3,/ Dqdo|vlv dqg Frqwuro ri G|qdplf Hfrqrplf V|vwhpv/ Mrkq

Zloh| dqg Vrqv/ Qhz \run1

^45` Fkulvwrgrxodnlv/ Q1 +4<;<, �H{whqvlrqv ri Olqhdulvdwlrq wr Odujh Hfrqrphwulf

Prghov zlwk Udwlrqdo H{shfwdwlrqv�/ Frpsxwhuv dpg Pdwkhpdwlfv zlwk Dssol0

fdwlrqv1

^46` Fxuulh/ G1/ dqg Ohylqh/ S1 +4<;7,/ �Vlpsoh Pdfursrolf| Uxohv iru wkh Rshq

Hfrqrp|�/ Hfrqrplf Mrxuqdo <8 +Vxssohphqw,/ 930:31

^47` Fxuulh/ Gdylg/ dqg Sdxo Ohylqh +4<<6,/ Uxohv/ Uhsxwdwlrq dqg Pdfurhfrqrplf

Srolf| Fr0ruglqdwlrq/ Fdpeulgjh Xqlyhuvlw| Suhvv/ Fdpeulgjh1

^48` Idlu/ U1F1 dqg Wd|oru/ M1 E1 +4<;6,/ �Vroxwlrq dqg pd{lpxp olnholkrrg hvwlpd0

wlrq ri g|qdplf qrqolqhdu udwlrqdo h{shfwdwlrqv prghov�/ Hfrqrphwulfd/ 84/ ss1

449<0;91

^49` Ilvkhu/ S1J1/ Kroo|/ V1 dqg Kxjkhv Kdoohww/ D1 M1 +4<;9, �H!flhqw vroxwlrq whfk0

qltxhv iru g|qdplf udwlrqdo h{shfwdwlrqv prghov�/ Mrxuqdo ri Hfrqrplf G|qdp0

lfv dqg Frqwuro/ 51

^4:` Kdogdqh/ D1J1 +4<<:d,/ �Ghvljqlqj Lq dwlrq Wdujhwv�/ lq Sklols Orzh/ hg1/ Prq0

hwdu| Srolf| dqg Lq dwlrq Wdujhwlqj/ Uhvhuyh Edqn ri Dxvwudold/ Vlgqh|/ :704451

^4;` Kdogdqh/ D1J1/ dqg Edwlql/ Q1 +4<<;,/ �Iruzdug0Orrnlqj Uxohv iru Prqhwdu|

Srolf|�/ Edqn ri Hqjodqg/ plphr1

^4<` Kdogdqh/ D1J1/ hg1 +4<<8,/ Wdujhwlqj Lq dwlrq/ Edqn ri Hqjodqg/ Orqgrq1

^53` Kdogdqh/ Dqguhz J1/ +4<<;,/ �Rq Lq dwlrq0Wdujhwlqj lq wkh Xqlwhg Nlqjgrp�/

Vfrwwlvk Mrxuqdo ri Srolwlfdo Hfrqrp|1

^54` Kdoo/ V1J1 +4<;9, �Dq Lqyhvwljdwlrq ri Wlph Lqfrqvlvwhqf| dqg Rswlpdo Srolf|

Irupxodwlrq lq wkh Suhvhqfh ri Udwlrqdo H{shfwdwlrqv�/ Mrxuqdo ri Hfrqrplf

G|qdplfv dqg Frqwuro/ 43/ ss1 6560591

^55` Kdqqdq/ H1M1 +4<:4,/ �Wkh Lghqwl�fdwlrq Sureohp iru Pxowlsoh Htxdwlrq V|vwhpv

zlwk prylqj Dyhudjh Huuruv�/ Hfrqrphwulfd/ 6</ ss1 :840981

^56` N|godqg/ I1 dqg Suhvfrww/ H1 +4<::, �Uxohv udwkhu wkdq Glvfuhwlrq= wkh lqfrq0

vlvwhqf| ri rswlpdo sodqv�/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ ;8/ ss1 7:60<51

^57` Uxghexvfk/ J1G1 dqg Vyhqvvrq/ O1H1R1 +4<<;, �Srolf| Uxohv iru Lq dwlrq Wdu0

jhwwlqj� QEHU Zrunlqj Sdshu Qr1 98451
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^58` Vlpv/ F1D1 +4<;5,/ �Srolf| Dqdo|vlv zlwk Hfrqrphwulf Prghov�/ Eurrnlqjv Sd0

shuv rq Hfrqrplf Dfwlylw| +4,/ 43:04851

^59` Vlpv/ F1D1 +4<<9, �Vroylqj Olqhdu Udwlrqdo H{shfwdwlrqv Prghov�/ Plphr/ \doh

Xqlyhuvlw|1

^5:` Vyhqvvrq/ Oduv H1R1 +4<<9,/ �Frpphqwdu|= Krz Vkrxog Prqhwdu| Srolf| Uh0

vsrqg wr Vkrfnv zkloh Pdlqwdlqlqj Orqj0Uxq Sulfh Vwdelolw|B0Frqfhswxdo Lv0

vxhv�/ lq Ihghudo Uhvhuyh Edqn ri Ndqvdv Flw| / rs flw1

^5;` Vyhqvvrq/ Oduv H1R1 +4<<:,/ �Lq dwlrq Iruhfdvw Wdujhwlqj= Lpsohphqwlqj dqg

Prqlwrulqj Lq dwlrq Wdujhwv�/ Hxurshdq Hfrqrplf Uhylhz 74/ 4444044791

^5<` Vyhqvvrq/ Oduv H1R1 +4<<;,/ �Rshq0Hfrqrp| Lq dwlrq Wdujhwlqj�/ Zrunlqj Sd0

shu1

^63` Zhvwdzd|/ S1 +4<;9, �Vrph H{shulphqwv zlwk Vlpsoh Ihhgedfn Uxohv rq wkh

Wuhdvxu| Prgho�/ Mrxuqdo ri Hfrqrplf G|qdplfv dqg Frqwuro/ Yro 43/ ss1 56<0

7;1

^64` ]duurs/ P1E1 +4<;4, Rswlpdo H{shulphqwdo Ghvljq iru G|qdplf V|vwhp Lghqwl0

�fdwlrq/ qr 54/ Ehuolq/ Vsulqjhu Yhuodj1

^65` ]duurs/ P1/ Kroo|/ V1/ Uxvwhp/ E1 dqg Zhvwfrww/ M1K +4<:<, �Wkh Ghvljq ri

Hfrqrplf Vwdelolvdwlrq Srolflhv zlwk Odujh/ Qrqolqhdu Hfrqrphwulf Prghov= Wzr

Srvvleoh Dssurdfkhv�/ lq S1 Ruphurg +Hglwru, Hfrqrplf Prghoolqj/ Orqgrq/

Khlqhpdqq1
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FkduwFkduw 44=44= LqiodwlrqLqiodwlrq
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FkduwFkduw 45=45= LqwhuhvwLqwhuhvw udwhudwh
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fkdqjh udwh fkdqqho
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Iljxuh 4:= Uhvsrqvh ri h{fkdqjh udwh wr prqhwdu| uhvsrqvh wr dq dqwlflsdwhg lq dwlrq

vkrfn1
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