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Wkh jhqhulf surshuwlhv ri htxloleulxp fruuhfwlrq
phfkdqlvpv�

Jxqqdu Eèugvhq
Ghsduwphqw ri Hfrqrplfv/ Qruzhjldq Xqlyhuvlw| ri Vflhqfh dqg Whfkqrorj|

dqg Qrujhv Edqn

Vwdq Kxuq
Vfkrro ri Hfrqrplfv dqg Ilqdqfh/ Txhhqvodqg Xqlyhuvlw| ri Whfkqrorj|

Nhqqhwk Olqgvd|
Ghsduwphqw ri Pdwkhpdwlfv/ Wkh Xqlyhuvlw| ri Jodvjrz

9 Dxjxvw 4<<<

Devwudfw

Olqhdu g|qdplf htxloleulxp fruuhfwlrq phfkdqlvpv duh vkrzq wr iroorz iurp wkh glv0

fuhwlvdwlrq ri frqwlqxrxv hfrqrplf surfhvvhv zlwk vwhdg|0vwdwh vroxwlrqv1 Lq dgglwlrq/

wkh sursrvhg surfhgxuh surylghv whvwdeoh uhvwulfwlrqv rq wkh frh!flhqwv ri wkh g|qdplf

hfrqrphwulf prgho1

Nh|zrugv
Htxloleulxp fruuhfwlrq/ g|qdplf prghoolqj/ gl�huhqfh vfkhphv/ srzhu vhulhv uhsuhvhqwdwlrqv

MHO Fodvvl�fdwlrq F83

Fruuhvsrqglqj dxwkru
Vwdq Kxuq

Vfkrro ri Hfrqrplfv dqg Ilqdqfh

Txhhqvodqg Xqlyhuvlw| ri Whfkqrorj|

Eulvedqh

Txhhqvodqg 7334

hpdlo v1kxuqCtxw1hgx1dx

�Zh zrxog olnh wr wkdqn Û|ylqg Hlwukhlp dqg Iuhguln Zxoivehuj iru khosixo frpphqwv1



Lqwurgxfwlrq

Vlqfh wkh sxeolfdwlrq ri Gdylgvrq/ Khqgu|/ Vued dqg \hr +4<:;,/ htxloleulxp fruuhfwlrq

phfkdqlvpv +HFPv, vxfk dv

7+| ' @E+ � K%� S�|3� n R7+|3� n ^7%|3� n �| +4,

kdyh ehhq xvhg vxffhvvixoo| wr prgho g|qdplf hfrqrplf uhodwlrqvklsv1 Wkh udwlrqdoh iru

vxfk hfrqrphwulf vshfl�fdwlrqv kdv ehhq ghulyhg hlwkhu iurp hfrqrplf wkhru|/ dv lq Qlfnhoo

+4<;8,/ ru iurp wkh surshuwlhv ri wlph vhulhv prghov/ dv lq wkh vhplqdo zrun rq frlqwhjudwlrq

e| Hqjoh dqg Judqjhu +4<;:,1 Khqgu| +4<<8/ ss1 5;905<7, surylghv dq lqwurgxfwlrq wr dqg

ryhuylhz ri wkhvh prwlydwlrqv/ zkloh Dorjrvnrx�v dqg Vplwk +4<<4, jlyh dq h{whqvlyh olvw1

Lq frqwudvw/ zh srlqw rxw wkdw d g|qdplf HFP iroorzv qdwxudoo| iurp wkh glvfuhwlvdwlrq ri

d gl�huhqwldo htxdwlrq zlwk d vwhdg|0vwdwh vroxwlrq1 Lq dgglwlrq/ wkh olqhdu fdvh surylghv

whvwdeoh uhvwulfwlrqv rq wkh frh!flhqwv ri wkh HFP irupxodwlrq1

Edfnzdug0gl�huhqfh vfkhphv

Ohw |�c |2c � � � c |&c � � � eh d vhtxhqfh ri wlphv vsdfhg � dsduw dqg ohw +�c +2c � � � c +&c � � � eh
wkh ydoxhv ri d frqwlqxrxv uhdo yduldeoh +E|� dw wkhvh wlphv1 Wkh edfnzdug0gl�huhqfh rshudwru

7 lv gh�qhg e| wkh uxoh

7+& ' +& � +&3� c & � � � +5,

E| revhuylqj wkdw +& ' E��7�f +& dqg +&3� ' E��7�� +&/ wkh ydoxh ri + dw wkh lqwhuphgldwh

srlqw | ' |& � r� Ef 	 r 	 �� pd| eh hvwlpdwhg e| wkh lqwhusrodwlrq irupxod

+E|& � r�� ' +&3r ' E��7�r +& c r 5 dfc �o � +6,

Zkhq r lv qrw dq lqwhjhu/ E��7�r vkrxog eh lqwhusuhwhg dv wkh srzhu vhulhv lq wkh edfnzdug0

gl�huhqfh rshudwru rewdlqhg iurp wkh elqrpldo h{sdqvlrq ri E��%�r1 Wklv lv dq lq�qlwh vhulhv

ri gl�huhqfhv1 Vshfl�fdoo|

E��7�r ' �� r7� rE�� r�
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72 � rE�� r�E2� r�
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7� � � � � � +7,

Zlwk wklv suholplqdu| edfnjurxqg/ wkh gl�huhqwldo htxdwlrq

_+

_|
' sE+c %� c % ' %E|� c +8,

pd| eh lqwhjudwhg ryhu wkh wlph lqwhuydo d|&c |&n�o wr rewdlq

+E|&n��� +E|&� ' 7+&n� '

] |&n�

|&

sE+E|�c %E|�� _| +9,

lq zklfk wkh lqwhjudo rq wkh uljkw kdqg vlgh ri wklv htxdwlrq lv wr eh hvwlpdwhg e| xvlqj wkh

edfnzdug0gl�huhqfh lqwhusrodwlrq irupxod jlyhq lq htxdwlrq +7,1 Wkh vxevwlwxwlrq | ' |&nr�
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lv qrz xvhg wr fkdqjh wkh yduldeoh ri wklv lqwhjudo iurp | 5 d|&c |&n�o wr r 5 dfc �o1 Wkh ghwdlov

ri wklv fkdqjh ri yduldeoh duh
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zkhuh s&nr ' sE+E|& n r��c %E|& n r���1 Wkh ydoxh ri wklv odwwhu lqwhjudo lv qrz frpsxwhg

xvlqj wkh lqwhusrodwlrq irupxod edvhg rq +7,1 Wkxv
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Wkh �qdo irup iru wkh edfnzdug0gl�huhqfh dssur{lpdwlrq wr wkh vroxwlrq ri wklv gl�huhqwldo

htxdwlrq lv wkhuhiruh

7+&n� ' �s& n
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Prgho vshfl�fdwlrq

Wkh edfnzdug0gl�huhqfh vfkhph +:, lv ydolg iru doo vxlwdeo| gl�huhqwldeoh ixqfwlrqv sE+c %�1

Iru hdvh ri h{srvlwlrq/ frqvlghu wkh vlpsohvw fdvh lq zklfk d frqvwdqw lqsxw % ' f lqgxfhv

+E|� wr dssurdfk dv|pswrwlfdoo| d frqvwdqw vwdwh t dv | $ 41 Fohduo| f dqg t vdwlvi|

sEtcf� ' f1 Wkh xvxdo surfhgxuh lv wr h{sdqg wkh gl�huhqwldo htxdwlrq derxw wklv vwhdg|0

vwdwh vroxwlrq +vhh Jdqgroir/ 4<<:/ s593,1 Hpsor|lqj wklv surfhgxuh |lhogv

sE+c %� ' sEtcf� n
YsEtcf�
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�

dqg E1c #� lv d srlqw vxfk wkdw 1 olhv ehwzhhq + dqg t zkloh # olhv ehwzhhq % dqg f1 Vlqfh

t dqg f duh wkh vwhdg|0vwdwh ydoxhv iru + dqg % uhvshfwlyho|/ wkhq wkh h{suhvvlrq iru sE+c %�

wdnhv wkh vlpsol�hg irup

sE+c %� ' @ E+ � t � n q E%�f� n- +<,

zkhuh @ ' YsEtcf�*Y+ dqg q ' YsEtcf�*Y% duh frqvwdqwv1

Li s lv d olqhdu ixqfwlrq ri + dqg % wkhq - ' f dqg vr

sE%c +� ' @

�
+ � t n

q

@
E%�f�

�
' @ E+ � K%� S� c +43,
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lq zklfk K ' �q*@ dqg S ' t n Eq*@�f1 Wklv h{suhvvlrq iru s / zkhq dssolhg wr wkh

edfnzdug0gl�huhqfh vfkhph +:,/ jlyhv wkh HFP uhsuhvhqwdwlrq +zlwk & ' |� � dqg � ' �,
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D
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Htxdwlrq +44,/ h{suhvvhg lq uhgxfhg irup/ lv lghqwlfdo wr wkh HFP htxdwlrq +4,1 Lq sduwlfxodu/

li s lv d olqhdu ixqfwlrq wkhq wkhru| suhglfwv wkdw R ' @*2 dqg ^ ' @K*21 Wkhvh uhvwulfwlrqv

vkrxog/ lq sulqflsoh/ eh whvwdeoh1

Rq wkh rwkhu kdqg/ li s lv d qrqolqhdu ixqfwlrq ri + dqg %/ wkh edfnzdug0gl�huhqfh dqdo|vlv

lv vwloo ydolg exw qrz wkh dssursuldwh vfkhph lv
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Lw fdq qrz eh h{shfwhg wkdw wkh suhvhqfh ri qrq0qhjoljleoh frqwulexwlrqv iurp- frqwdplqdwhv

R dqg ^ vr wkdw wkh olqhdu uhvwulfwlrqv ghulyhg suhylrxvo| duh qr orqjhu dssolfdeoh1

Frqfoxvlrq

Wklv qrwh vkrzv wkdw wkh HFP uhsuhvhqwdwlrq srsxodu lq wkh g|qdplf hfrqrphwulf olwhudwxuh

iroorzv iurp wkh glvfuhwlvdwlrq ri d frqwlqxrxv surfhvv zlwk d vwhdg|0vwdwh vroxwlrq1 Wklv

uhfrjqlwlrq vkrxog surpsw ixuwkhu uhvhdufk�shukdsv wkh prvw lpphgldwh uhodwhv wr wkh

sudfwlfdo ihdvlelolw| ri whvwlqj wkh olqhdu uhvwulfwlrqv lghqwl�hg suhylrxvo|1

Uhihuhqfhv

Dorjrvnrx�v/ J1 dqg Vplwk/ U1 +4<<4,1 Rq Huuru Fruuhfwlrq Prghov= Vshfl�fdwlrq/ Lqwhu0
suhwdwlrq dqg Hvwlpdwlrq1 Mrxuqdo ri Hfrqrplf Vxuyh|v/ 8 <:045;1

Gdylgvrq/ M1/ Khqgu|/ G1I1/ Vued/ I1 dqg \hr/ V1 +4<:;,1 Hfrqrphwulf Prghoolqj ri wkh
Djjuhjdwh Wlph Vhulhv Uhodwlrqvkls Ehwzhhq Frqvxphuv* H{shqglwxuh dqg Lqfrph lq wkh
X1N1 Hfrqrplf Mrxuqdo1 ;; 99409<51

Hqjoh/ U1I1 dqg Judqjhu/ F1Z1M1 +4<;:,1 Frlqwhjudwlrq dqg Huuru Fruuhfwlrq= Uhsuhvhqwd0
wlrq/ Hvwlpdwlrq dqg Whvwlqj1 Hfrqrphwulfd1 88 58405:91

Jdqgroir/ J1 +4<<:,1 Hfrqrplf G|qdplfv1 Vsulqjhu Yhuodj/ Ehuolq1

Khqgu|/ G1I1 +4<<8,1 G|qdplf Hfrqrphwulfv1 R{irug Xqlyhuvlw| Suhvv/ R{irug1

Qlfnhoo/ V1 +4<;8,1 Huuru Fruuhfwlrq/ Sduwldo Dgmxvwphqw dqg Doo Wkdw= dq H{srvlwru| Qrwh1
R{irug Exoohwlq ri Hfrqrplfv dqg Vwdwlvwlfv1 7: 44<045<1
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