
Vwuxfwxudo euhdnv dqg pxowlyduldwh iruhfdvwlqj

Mdphv K1 Vwrfn

Pdxulfh M1J1 Exq/ Xqlyhuvlw| ri Dpvwhugdp�

4 Lqwurgxfwlrq

Lq klv ohfwxuhv Mdphv Vwrfn fryhuv wzr pdlq wrslfv/ l1h1 vwuxfwxudo euhdnv dqg g|qdplf

idfwru prghov1 Wkh wzr wrslfv duh erwk lq wkh �hog ri wlph vhulhv hfrqrphwulfv/ exw duh

gl�huhqw ri qdwxuh1 Wkhuhiruh/ lq wklv uhsruw d fohdu glvwlqfwlrq ehwzhhq wkh wzr wrslfv lv

pdgh olnh lq wkh ohfwxuhv1 Wkh pdlq wrslf lq vhfwlrq 4 lv whvwlqj rq vwuxfwxudo euhdnv1 Iluvw

wzr frpprq prghov iru vwuxfwxudo euhdnv/ l1h1 wkh fkdqjh srlqw prgho dqg wkh wlph ydu|lqj

sdudphwhu prgho/ duh glvfxvvhg1 Vhfrqg/ wkh dwwhqwlrq lv irfxvhg rq whvwlqj rq vwuxfwxudo

euhdnv lq wkh fkdqjh srlqw prgho/ erwk zkhq wkh euhdn gdwh nqrzq ru xqnqrzq1 Wklug/

hvwlpdwlrq ri euhdn gdwhv lv frqvlghuhg vkruwo|1 Vhfwlrq 5 lv derxw g|qdplf idfwru prghov

dqg glvfxvvhv wkh hvwlpdwlrq phwkrgv iru wklv w|sh ri prgho1 Zlwk d uhodwlyho| vpdoo

qxpehu ri hfrqrplf wlph vhulhv dssolfdwlrq ri pd{lpxp olnholkrrg xvlqj wkh Ndopdq �owhu

lv ihdvleoh1 Krzhyhu/ zlwk pdq| vhulhv wklqjv duh pruh gl!fxow1

5 Vwuxfwxudo Euhdnv

514 Prgho

Fhqwudo lq wkh glvfxvvlrq ri whvwv rq vwuxfwxudo euhdnv lv wkh iroorzlqj uhjuhvvlrq prgho

+| ' %�|q| n 0|c | ' �c ���c A +4,

�Wlqehujhq Lqvwlwxwh ) Idfxow| ri Hfrqrplfv dqg Hfrqrphwulfv/ Xqlyhuvlw| ri Dpvwhugdp/ Urhwhuvwuddw
44/ 434; ZE Dpvwhugdp/ Hpdlo= pexqCihh1xyd1qo1

79
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zkhuh +| lv uhjuhvvhg rq d g � � yhfwru ri vwdwlrqdu| uhjuhvvruv %| dqg 0| lv d zklwh qrlvh

surfhvv zlwk yduldqfh j21 Zh doorz wkh yhfwru %| wr frqwdlq suhghwhuplqhg yduldeohv/ l1h1

odjjhg ydoxhv ri +| duh srvvleo| lqfoxghg dv uhjuhvvruv1

Zkhq wkhuh duh qr vwuxfwxudo euhdnv/ l1h1 q| ' q iru doo |/ wkh ruglqdu| ohdvw vtxduhv

hvwlpdwru ri q dqg j2 lv frqvlvwhqw dqg h!flhqw1 Krzhyhu/ sureohpv dulvh zkhq q| grhv

fkdqjh ryhu wlph1 Fkdqjhv lq uhjuhvvlrq uhodwlrqvklsv ryhu wlph fdq kdyh vhyhudo ruljlqv1

Iluvw/ fkdqjhv lq hfrqrplf ehkdylrxu dulvh dv d uhvxow ri srolf| fkdqjhv/ l1h1 wkh zhoo0nqrzq

Oxfdv fulwltxh1 Vhfrqg/ wkhuh fdq eh uhjlph fkdqjhv olnh wkh vzlwfk iurp  rdwlqj wr �{hg

h{fkdqjh udwhv1 Rwkhu h{dpsohv duh wkh uhxql�fdwlrq ri Zhvw dqg Hdvw Jhupdq| lq 4<<3

ru wkh fuhdwlrq ri wkh Hxurshdq Prqhwdu| Xqlrq1

Wr sdudphwul}h vwuxfwxudo euhdnv vhyhudo prghov duh srvvleoh iru wkh xqnqrzq sdudph0

whuyhfwru q/ l1h1

q| ' qc | � & +5,

q| ' q n Bc | : &

zkhuh & lv wkh gdwh zkhuh wkh euhdn rffxuv ru

q| ' q|3� n #|c . d#|#
�

|o ' � 2Cc +6,

zkhuh #| lv vhuldoo| xqfruuhodwhg dqg xqfruuhodwhg zlwk 0|1 Prgho +4, zlwk +5, lv fdoohg wkh

fkdqjh srlqw prgho dqg prgho +4, zlwk +6, lv wkh wlph ydu|lqj sdudphwhu +WYS, prgho1

Qrwh wkdw +5, lv d vshfldo fdvh ri +6,/ l1h1 wkurxjk vhwwlqj � 2 ' fc #| ' B iru | ' & n � dqg

#| ' f iru | 9' & n �1 Dovr wkh qr euhdn prgho uhvxowv iurp +6, zkhq � 2 ' f dqg #| ' f iru

doo |�

515 Whvwlqj

Wkhuh duh qxphurxv whvwlqj surfhgxuhv iru ghwhfwlqj vwuxfwxudo euhdnv ghshqglqj rq wkh

prgho iru q dqg wkh vwdwxv ri wkh euhdn gdwh1 Li +5, krogv/ wkhq wkh prgho ehfrphv

+| ' %�|q n 0|c | ' �c ���c & +7,

+| ' %�|Eq n B� n 0|c | ' & n �c ���c A

zklfk fdq eh zulwwhq pruh frpsdfwo| dv
5
7 +�

+2

6
8 '

5
7 f� �

� f2

6
8
5
7 q

q n B

6
8n

5
7 0�

02

6
8
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Lq fdvh ri & nqrzq/ wkh qxoo ri qr vwuxfwxudo euhdn/ l1h1 Mf G B ' f fdq eh whvwhg zlwk d

Zdog/ OU ru OP whvw/ zklfk duh dv|pswrwlfdoo| htxlydohqw dqg �2
g glvwulexwhg xqghu Mf1

Dvvxplqj wkdw 0 � �Efc j2UA � wkh orjolnholkrrg ixqfwlrq iru prgho lv

*L}uEqc Bc j2� ' �A

2
*L}E2Z�� A

2
*L}Ej2�� A

2j2
E0��0� n 0�202� +8,

zklfk lv ghshqghqw ri q dqg B wkurxjk wkh odvw whup lq +8,1 Li j2 lv nqrzq wkh iroorzlqj

krogv

` ' u- ' u�

'
�

j2
d�0��0� E	0��	0� n 	0�2	02�o

zkhuh �0��0 dqg E	0��	0� n 	0�2	02� duh wkh uhvwulfwhg dqg xquhvwulfwhg uhvlgxdo vxp ri vtxduhv1

Zkhq j2 lv xqnqrzq dqg kdv wr eh hvwlpdwhg dovr/ wkh wkuhh whvw vwdwlvwlfv duh gl�huhqw lq

�qlwh vdpsohv/ exw vwloo dv|pswrwlfdoo| htxdo dqg �2
g glvwulexwhg1 Iru h{dpsoh/ wkh Zdog

vwdwlvwlf ehfrphv

` '
�0��0� E	0��	0� n 	0�2	02�

E	0��	0� n 	0�2	02�*EA � 2g�
+9,

Dowhuqdwlyho|/ d Fkrz +4<93, I0whvw vwdwlvwlf fdq eh xvhg

8 '
�

g
` +:,

zklfk lq fdvh ri vwulfw h{rjhqrxv uhjuhvvruv kdv dq h{dfw I0glvwulexwlrq zlwkg dqg A�2g

ghjuhhv ri iuhhgrp1 Zlwk suhghwhuplqhg uhjuhvvruv/ qr h{dfw uhvxow lv dydlodeoh1 Krzhyhu/

riwhq fulwlfdo ydoxhv iurp wkh I0glvwulexwlrq duh vwloo xvhg dv dq dssur{lpdwlrq/ ehfdxvh g

wlphv wkh I0whvw vwdwlvwlf lv dv|pswrwlfdoo| �2
g glvwulexwhg1

Zkhq wkh euhdn gdwh & lv xqnqrzq/ zklfk lv olnho| wr eh wkh fdvh lq d orw ri gdwdvhwv/

wklqjv duh pruh gl!fxow1 Txdqgw +4<93, sursrvhv wr plqlpl}h wkh olnholkrrg udwlr ryhu &c

l1h1 fkrrvh & vxfk wkdw

b& '
uEqc fc j2�

uEqc Bc j2c &�
+;,

lv plqlpdo/ zkhuh uEqc fc j2� dqg uEqc Bc j2c &� duh wkh uhvwulfwhg dqg xquhvwulfwhg olnholkrrg

ixqfwlrqv1 Lw lv reylrxv wkdw wkh uhvwulfwhg olnholkrrg lv qrw ghshqglqj &/ ehfdxvh xqghu

wkh uhvwulfwlrqv ri wkh qxoo k|srwkhvlv wkhuh lv qr euhdn1 Plqlpl}lqj +;, lv wkh vdph dv

pd{lpl}lqj

u-& ' �2 *L} b& +<,

dqg wkh uhvxowlqj whvw vwdwlvwlf lv fdoohg wkh Txdqgw Olnholkrrg Udwlr +TOU, whvw vwdwlvwlf

'u- ' 4@ 
&'&fc���c&�

u-& +43,
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Wkh dv|pswrwlf glvwulexwlrq ri wkh vwdwlvwlf lq +43, lv qrw �2
g c exw d ixqfwlrqdo ri Eurzqldq

prwlrqv/ l1h1

'u- , t�T
b"dbfcb�o

��Eb��Eb�

bE�� b�
+44,

zkhuh , phdqv frqyhujhqfh lq glvwulexwlrq/ b� ' *�4A<"
&�
A
c � ' �c 2c �Eb� ' ` Eb� �

b` E�� dqg ` Eb� d vwdqgdug g0glphqvlrqdo Eurzqldq prwlrq1 D vnhwfk ri wkh surri fdq

eh irxqg lq Vwrfn +4<<7, zlwk uhihuhqfhv wr pruh ghwdlohg surriv1 Wkh surri xvhv wkh

h{suhvvlrq ri wkh Zdog whvw vwdwlvwlf lq +9, dv vwduwlqj srlqw iru wkh ghulydwlrq1 Iluvw/ wkh

dv|pswrwlf ehkdylru ri wkh qxphudwru lv hvwdeolvkhg zlwk wkh khos ri Ixqfwlrqdo Fhqwudo

Olplw Wkhru| +IFOW,1 Vhfrqg/ wkh ghqrplqdwru lq +9, frqyhujhv wr j21 Wklug/ zlwk wkh khos

ri wkh Frqwlqxrxv Pdsslqj Wkhruhp +FPW, wkh dv|pswrwlf glvwulexwlrq ri wkh pd{lpxp

ri d vhulhv ri �2 vwdwlvwlfv lv ghulyhg/ zklfk lv wkh uhvxow lq +44,1 Qrwh wkdw iru �{hg bc

l1h1 nqrzq euhdn gdwh &c wkh dv|pswrwlf glvwulexwlrq lq +44, lv djdlq �2
g olnh wkh vwdqgdug

Fkrz0w|sh whvw vwdwlvwlfv1

Ehfdxvh wkh dv|pswrwlf glvwulexwlrq ri wkh TOU vwdwlvwlf lv d ixqfwlrqdo ri Eurzqldq

prwlrqv/ fulwlfdo ydoxhv fdq eh vlpxodwhg rq wkh frpsxwhu1 D uhdolvdwlrq ri wkh dv|ps0

wrwlf glvwulexwlrq lv jhqhudwhg wkurxjk vlpxodwlqj d uhdolvdwlrq ri d vwdqgdug Eurzqldq

prwlrq/ fdofxodwlqj wkh ixqfwlrqdo lq +44, ryhu d udqjh ri suhvshfl�hg euhdn gdwhv dqg

wdnh wkh vxsuhpxp1 Uhshdwlqj wklv h{huflvh pdq| wlphv rqh jhwv dq dssur{lpdwlrq ri wkh

dv|pswrwlf glvwulexwlrq dqg fulwlfdo ydoxhv duh vhw wkurxjk wdnlqj dssursuldwh txdqwlohv1

Iru h{dpsoh/ wkh wdeohv lq Dqguhzv +4<<6, vkrz fulwlfdo ydoxhv iru ydulrxv bfc b� dqg g1

Wkhvh fulwlfdo ydoxhv duh frqvlghudeo| kljkhu wkdq fruuhvsrqglqj �2 fulwlfdo ydoxhv1 Wkhuh0

iruh/ wkh �2 glvwulexwlrq lv d srru dssur{lpdwlrq wr wkh dv|pswrwlf glvwulexwlrq ri wkh TOU

vwdwlvwlf/ l1h1 xvlqj �2 fulwlfdo ydoxhv ohdgv wr ryhuuhmhfwlrq ri wkh qxoo k|srwkhvlv hyhq zkhq

A lv odujh1

Rwkhu ixqfwlrqv wkdq wkh pd{lpxp ri d vhulhv whvw vwdwlvwlfv/ l1h1 wkh dyhudjh lqvwhdg

ri wkh vxsuhpxp/ frxog eh h{sorlwhg1 Dovr wkh dqdo|vlv frxog lq sulqflsoh eh h{whqghg wr

pruh wkdq rqh euhdn/ exw pd|eh wkh WYS prgho lq +6, frxog eh suhihudeoh lq wklv fdvh1 Lq

wkh WYS prgho wkh qxoo k|srwkhvlv ri qr euhdn fdq eh irupxodwhg dv Mf G �
2 ' f1 Xvlqj

IFOW dqg FPW olplwlqj glvwulexwlrqv iru wkhvh whvwv fdq eh ghulyhg/ zklfk zloo eh djdlq

ixqfwlrqdov ri vwdqgdug Eurzqldq prwlrqv1 Wkhuhiruh/ olnh lq wkh fdvh ri wkh TOU vwdwlvwlf

fulwlfdo ydoxhv fdq eh fdofxodwhg e| Prqwh Fduor vlpxodwlrq1

Ehfdxvh wkh dv|pswrwlf glvwulexwlrq ri wkh TOU vwdwlvwlf lv nqrzq/ dv|pswrwlfdoo| lw

kdv qr vl}h glvwruwlrqv1 Dv idu dv dv|pswrwlf srzhu lv frqfhuqhg/ vhyhudo orfdo dowhuqdwlyhv
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fdq eh frqvlghuhg/ l1h1

+| ' %�|q n
�s
A
%�|BU|:& n 0|c | ' �c ���c A

zkhuh U|:& lv wkh lqglfdwru ixqfwlrq/ zklfk lv rqh iru | : & dqg }hur hovh/ ru

+| ' %�|q| n 0|

q| ' q|3� n
�

A
M#|

5
7 #|
0|

6
8 � UU(

5
7 Ug f

f j2

6
8

Wkh orfdo dowhuqdwlyh lq erwk wkh fkdqjh srlqw dqg wkh udqgrp zdon prgho lv lqgh{hg

zlwk wkh vdpsoh vl}h A / ehfdxvh rwkhuzlvh iru odujh A hyhu| whvw zrxog kdyh srzhu rqh1

Lw lv srvvleoh wr ghulyh wkh olplwlqj glvwulexwlrq ri wkh TOU whvw vwdwlvwlf xqghu wkhvh

orfdo dowhuqdwlyhv/ zklfk frqvlvwv ri d qxoo sduw dqg d orfdo dowhuqdwlyh slhfh1 Zlwk wkhvh

dqdo|wlfdo h{suhvvlrqv dv|pswrwlf srzhu frpsdulvrqv ehwzhhq whvw vwdwlvwlfv fdq eh pdgh1

Dv idu dv �qlwh vdpsoh surshuwlhv ri wkh TOU dqg rwkhu whvw vwdwlvlwfv duh frqfhuqhg/

wkhvh kdyh wr eh hvwdeolvkhg pdlqo| e| Prqwh Fduor h{shulphqwv1 Wr ghulyh dqdo|wlfdo

uhvxowv lv h{wuhpho| gl!fxow1 Vhyhudo vwxglhv duh frqfhuqhg zlwk �qlwh vdpsoh vl}h dqg srzhu

frpsdulvrqv1 Lq jhqhudo/ xvlqj dv|pswrwlfdo fulwlfdo ydoxhv prvw whvwv whqg wr ryhuuhmhfw

wkh qxoo k|srwkhvlv/ l1h1 dfwxdo vl}h h{fhhgv qrplqdo vl}h lq �qlwh vdpsohv1

516 Hvwlpdwlrq ri euhdn gdwh

Dqrwkhu uhodwhg vxemhfw wr vwuxfwxudo euhdnv lv wkh hvwlpdwlrq ri euhdn gdwhv1 Frqvlghulqj

wkh fkdqjh srlqw prgho

+| ' %�|q n %�|BU|:&f n 0|c | ' �c ���c A +45,

d qdwxudo hvwlpdwru iru wkh wuxh euhdn gdwh &f lv

	& ' @h} 4�?
bf	

&
A
	b�

77-E&�

zkhuh 77-E&� lv wkh vxp ri vtxduhg ROV uhvlgxdov ri wkh uhjuhvvlrq +45, iru d vshfl�f ydoxh

ri &1 Iru �{hg qrq}hur B wkh hvwlpdwru 	b '
	&
A
lv d frqvlvwhqw hvwlpdwru ri bf ' *�4A<"

&f
A
c

wkh iudfwlrq ri wkh vdpsoh zkhuh wkh euhdn rffxuv1 Krzhyhu/ 	& lv qrw d frqvlvwhqw hvwlpdwru

iru wkh euhdn gdwh &f lwvhoi1 Rqo| li wkh euhdn pdjqlwxgh B lv lqgh{hg zlwk wkh vdpsoh vl}h A

dq dv|pswrwlf glvwulexwlrq lv dydlodeoh iru 	&c zklfk lv d ixqfwlrqdo ri d wzr0vlghg Eurzqldq

prwlrq1 Zlwk wklv dv|pswrwlf glvwulexwlrq lq kdqg/ frq�ghqfh lqwhuydov fdq eh pdgh iru

wkh orfdwlrq ri wkh euhdn1
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6 G|qdplf idfwru prghov

Wklv w|sh ri prgho fdq eh xvhg iru d ydulhw| ri sxusrvhv1 Rqh ri wkh jrdov fdq eh wr ghwhfw

frpprq pryhphqwv lq vhyhudo pdfurhfrqrplf wlph vhulhv1 Wkh h{wudfwhg frpprq idfwruv

uhsuhvhqw wkhq wkh vwdwh ri wkh hfrqrp|/ l1h1 wkh| vxppdul}h wkh vwdwh ri wkh hfrqrp| lq

rqo| d ihz wuhqg vhulhv1 D g|qdplf idfwru prgho fdq eh zulwwhq dv

+| ' KEu�s| n �|c | ' �c ���c Ac +46,

zkhuh wkh ? � � yhfwru ri revhuydeohv +| ' E+�|c ���c +?|�
� lv ghfrpsrvhg lq wzr hohphqwv/

l1h1 & xqrevhuyhg frpprq idfwruv s| ' Es�|c ���c s&|�
� dqg dq xqrevhuyhg hohphqw vshfl�f

lglrv|qfudwlf vkrfn �| ' E��|c ���c �?|�
�1 Wkh idfwruv s| kdyh dq ?� & pdwul{ odj sro|qrpldo

KEu� dv ordglqjv1 Ixuwkhupruh/ erwk �| dqi s| iroorz dq DU surfhvv/ l1h1

_�Eu���| ' 0�|c � ' �c ���c ?c +47,

q�Eu�s�| ' #�|c � ' �c ���c &

zkhuh 0�| dqg #�| duh vhuldo xqfruuhodwhg dqg xqfruuhodwhg zlwk hdfk rwkhu dqg kdyh �qlwh

yduldqfh j2
0�
dqg j2

#�
uhvshfwlyho|1 Dovr zh dvvxph vwdwlrqdulw| ri wkh frpprq idfwruv1 Wklv

lv qrw d olplwlqj dvvxpswlrq dv vxfk/ ehfdxvh uhvlgxdov iurp frlqwhjudwlqj uhodwlrqv fdq eh

hohphqwv ri s|1

Wkh sulpdu| lqwhuhvw ri wkh dqdo|vlv lv wr pdnh iruhfdvwv derxw wkh yhfwru ri frpprq

idfwruv s|1 Wr suhglfw wkh frpprq idfwruv lw lv qhfhvvdu| wr jhw hvwlpdwhv ri wkh xqnqrzq

sdudphwhuv lq KEu�c _�Eu� dqg q�Eu� �uvw1 Zkhq ? lv uhodwlyho| vpdoo wkh xqnqrzq sdudp0

hwhuv lq wkh g|qdplf idfwru prgho fdq eh hvwlpdwhg zlwk pd{lpxp olnholkrrg dqg iruhfdvwv

iru wkh vwdwh yhfwru s| fdq eh pdgh xvlqj wkh Ndopdq �owhu1 Iluvw wkh prgho lq +46, dqg

+47, lv uhzulwwhq lq vwdwh vsdfh irup1 Wkh vwdwh htxdwlrq ghvfulehv wkh ghyhorsphqw lq wkh

xqrevhuyhg hohphqwv s| dqg �|c zkloh wkh phdvxuhphqw ru revhuydeoh htxdwlrq olqnv wkh

revhuyhg yduldeohv +| wr s| dqg �|� Lq jhqhudo qrwdwlrq/ wkh vwdwh vsdfh irup lv

1|n� ' 81| n �| +48,

+| ' M �1| n �|

zkhuh �| dqg �| duh vhuldo xqfruuhodwhg zlwk
3
C �|

�|

4
D � �

5
7
3
C f

f

4
D c

3
C ' f

f -

4
D
6
8

Wkh hohphqwv ri 1| duh wkh hohphqwv ri s| dqg �| soxv odjjhg ydoxhv ghshqglqj rq wkh rughu

ri wkh odj sro|qrpldov KEu�c _�Eu� dqg q�Eu�� Wkh pdwulfhv 8c Mc ' dqg - frqvlvw ri wkh
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xqnqrzq sdudphwhuv lq KEu�c _�Eu� dqg q�Eu� dqg j2
0�
dqg j2

#�
1 Wkh olnholkrrg ixqfwlrq

iru prgho +48, fdq eh frqvwuxfxwhg dqg wkh xqnqrzq sdudphwhuv lq 8c Mc ' dqg - fdq eh

hvwlpdwhg zlwk pd{lpxp olnholkrrg1 Kdylqj hvwlpdwhv iru wkh xqnqrzq sdudphwhuv xvlqj

wkh Ndopdq �owhu rqh fdq iruhfdvw ydoxhv iru wkh vwdwh yhfwru s|1

Iru odujhu ? wklqjv duh pruh gl!fxow/ ehfdxvh wkh dv|pswrwlf wkhru| dydlodeoh lv ydolg

iru odujh A dqg �{hg ?1 Iru erwk A dqg ? odujh/ euxwh dssolfdwlrq ri wkh whfkqltxhv deryh lv

qrw wr eh suhihuuhg1 Prvw dowhuqdwlyhv sursrvhg lq wkh olwhudwxuh lqfoxgh vrph dv|pswrwlf

wkhru| iru A dqg ? jurzlqj dw d fhuwdlq udwh/ exw wkh| gl�hu vljql�fdqwo| lq wkh wuhdwphqw

ri wkh sureohp dqg wkh hvwlpdwlrq whfkqltxhv xvhg1

Uhihuhqfhv

Dqguhzv/ G1Z1N1 +4<<6,/ Whvwv iru sdudphwhu lqvwdelolw| dqg vwuxfwxudo fkdqjh zlwk xq0

nqrzq fkdqjh srlqw/ Hfrqrphwulfd 94/ ;540;891

Fkrz/ J1F1 +4<93,/ Whvwv ri htxdolw| ehwzhhq vhwv ri frh!flhqwv lq wzr olqhdu uhjuhvvlrqv/

Hfrqrphwulfd 5;/ 8<409381

Glherog/ I1[1 dqg F1 Fkhq +4<<9,/ Whvwlqj vwuxfwxudo vwdelolw| zlwk hqgrjhqrxv euhdnsrlqw=

D vl}h frpsdulvrq ri dqdo|wlf dqg errwvwuds surfhgxuhv/ Mrxuqdo ri Hfrqrphwulfv :3/
55405741

Kdplowrq/ M1G1 +4<<7,/ Wlph Vhulhv Dqdo|vlv/ Sulqfhwrq Xqlyhuvlw| Suhvv/ Qhz \huvh|1

Txdqgw/ U1H1 +4<93,/ Whvwv ri wkh k|srwkhvlv wkdw d olqhdu uhjuhvvlrq v|vwhp reh|v wzr

vhsdudwh uhjlphv/ Mrxuqdo ri wkh Dphulfdq Vwdwlvwlfdo Dvvrfldwlrq 88/ 65706631

Vwrfn/ M1K1 +4<<7,/ Xqlw Urrwv/ Vwuxfwxudo Euhdnv dqg Wuhqgv/ fkdswhu 79 lq Kdqgerrn ri

Hfrqrphwulfv/ yroxph LY/ Hovhylhu Vflhqfh/ Dpvwhugdp1

Vwrfn/ M1K1 dqg P1Z1 Zdwvrq +4<<4,/ D Suredelolw| Prgho ri wkh Frlqflghqw Hfrqrplf

Lqglfdwruv/ fkdswhu 7 lq N1 Odklul dqg J1K1 Prruh +hgv,/ Ohdglqj hfrqrplf lqglfdwruv=

Qhz dssurdfkhv dqg iruhfdvwlqj uhfrugv/ Fdpeulgjh Xqlyhuvlw| Suhvv/ Qhz \run1


