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Lq d uhfhqw sdshu/ Edl dqg Shuurq +4<<;, frqvlghuhg wkhruhwlfdo lvvxhv uhodwhg wr

wkh olplwlqj glvwulexwlrq ri hvwlpdwruv dqg whvw vwdwlvwlfv lq wkh olqhdu prgho zlwk

pxowlsoh vwuxfwxudo fkdqjhv1 Lq wklv frpsdqlrq sdshu/ zh frqvlghu sudfwlfdo lvvxhv iru

wkh hpslulfdo dssolfdwlrqv ri wkh surfhgxuhv1 Zh �uvw dgguhvv wkh sureohp ri hvwlpdwlrq

ri wkh euhdn gdwhv dqg suhvhqw dq h!flhqw dojrulwkp wr rewdlq joredo plqlpl}huv ri

wkh vxp ri vtxduhg uhvlgxdov1 Wklv dojrulwkp lv edvhg rq wkh sulqflsoh ri g|qdplf

surjudpplqj dqg uhtxluhv dw prvw ohdvw0vtxduhv rshudwlrqv ri rughu R+W 2, iru dq|

qxpehu ri euhdnv1 Rxu phwkrg fdq eh dssolhg wr erwk sxuh dqg sduwldo vwuxfwxudo

fkdqjh prghov1 Vhfrqgo|/ zh frqvlghu wkh sureohp ri iruplqj frq�ghqfh lqwhuydov iru

wkh euhdn gdwhv xqghu ydulrxv k|srwkhvhv derxw wkh vwuxfwxuh ri wkh gdwd dqg wkh huuruv

dfurvv vhjphqwv1 Wklug/ zh dgguhvv wkh lvvxh ri whvwlqj iru vwuxfwxudo fkdqjhv xqghu

yhu| jhqhudo frqglwlrqv rq wkh gdwd dqg wkh huuruv1 Irxuwk/ zh dgguhvv wkh lvvxh ri

hvwlpdwlqj wkh qxpehu ri euhdnv1 Ilqdoo|/ d ihz hpslulfdo dssolfdwlrqv duh suhvhqwhg

wr looxvwudwh wkh xvhixoqhvv ri wkh surfhgxuhv1 Doo phwkrgv glvfxvvhg duh lpsohphqwhg

lq d JDXVV surjudp1

MHO Fodvvl�fdwlrq Qxpehu= F53

�Wklv sdshu zdv lq sduw wkh edvlv ri wkh 4<<; MdfrePduvfkdn Ohfwxuh ri wkh Hfrqrphwulf Vrflhw| suhvhqwhg

e| Shuurq dw wkh Odwlq Dphulfdq Hfrqrphwulf Vrflhw| Phhwlqj lq Olpd/ Shux rq Dxjxvw 47wk 4<<;1 Wkh frgh

glvfxvvhg lq wklv sdshu lv dydlodeoh iru qrq0sur�w dfdghplf xvh dw wkh Mrxuqdo ri Dssolhg Hfrqrphwulfv * Gdwd

Dufklyh dqg dovr dw kwws=22hfrq1ex1hgx2shuurq1 Shuurq dfnqrzohgjhv �qdqfldo vxssruw iurp wkh Irqgv srxu

od Irupdwlrq gh Fkhufkhxuv hw o*Dlgh ã od Uhfkhufkh gx Txìehf +IFDU,1 Zh dfnqrzohgjh �qdqfldo vxssruw

iurp wkh Qdwlrqdo Vflhqfh Irxqgdwlrq xqghu Judqwv VEU<:3<83; +Edl, dqg VHV033:;7<5 +Shuurq,1 Zh zlvk

wr wkdqn Pd{zhoo Nlqj iru xvhixo frpphqwv1 Dgguhvv iru fruuhvsrqghqfh= Slhuuh Shuurq/ Ghsduwphqw ri

Hfrqrplfv/ Ervwrq Xqlyhuvlw|/ 5:3 Ed| Vwdwh Urdg/ Ervwrq/ 35548/ XVD +h0pdlo= shuurqCex1hgx,1
|Ghsduwphqw ri Hfrqrplfv/ Ervwrq Froohjh/ Fkhvwqxw Kloo/ PD 3579: +mxvkdq1edlCef1hgx,1
}Ghsduwphqw ri Hfrqrplfv/ Ervwrq Xqlyhuvlw|/ 5:3 Ed| Vwdwh Ug1/ Ervwrq/ PD/ 35548 +shuurqCex1hgx,1
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Wkh h{lvwhqfh ri euhdnv lq wkh yduldqfh frxog eh h{sorlwhg wr lqfuhdvh wkh suhflvlrq ri wkh euhdn gdwh

hvwlpdwruv1 Zh/ krzhyhu/ gr qrw sxuvxh wklv dyhqxh dqg lqvwhdg wuhdw wkh yduldqfh dv d qxlvdqfh sdudphwhu

dqg irfxv rq euhdnv lq wkh frqglwlrqdo phdq ri |w1 Khqfh/ zkloh shuplwwlqj euhdnv lq wkh yduldqfh/ zh gr qrw

pdnh xvh ri lw rwkhu wkdq wr hvwlpdwh wkh yduldqfh vhjphqw e| vhjphqw zkhq vxfk fkdqjhv duh shuplwwhg1
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� Wkh vxs�A ��� whvwv dqg wkh uhsruwhg vwdqgdug huuruv dqg frq�ghqfh lq0
whuydov doorz iru wkh srvvlelolw| ri vhuldo fruuhodwlrq lq wkh glvwxuedqfhv1 Wkh
khwhurvnhgdvwlflw| dqg dxwrfruuhodwlrq frqvlvwhqw fryduldqfh pdwul{ lv frq0
vwuxfwhg iroorzlqj Dqguhzv +4<<4, dqg Dqguhzv dqg Prqdkdq +4<<5, xvlqj
d txdgudwlf nhuqho zlwk dxwrpdwlf edqgzlgwk vhohfwlrq edvhg rq dq DU+4,
dssur{lpdwlrq1 Wkh uhvlgxdov duh suh0zklwhqhg xvlqj d YDU+4,1

2 Zh xvh d 8( vl}h iru wkh vhtxhqwldo whvw vxs�A ��2 ���1

� Lq sduhqwkhvhv duh wkh vwdqgdug huuruv +urexvw wr vhuldo fruuhodwlrq, iru -��
�� � � ���� �� dqg wkh <8( frq�ghqfh lqwhuydov iru -�� �� � � �� ��1
e D � lqglfdwhv vljql�fdqfh dw wkh 8( ohyho1
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Iljxuh 4= H{dpsoh ri wkh wuldqjxodu pdwul{ ri vxpv ri vtxduhg uhvlgxdov zlwk W @ 58/ k @ 8 dqg p @ 5

Whuplqdo gdwh
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Qrwhv=

Wkh yhuwlfdo qxpehu lqglfdwhv wkh lqlwldo gdwh ri d vhjphqw zkloh wkh krul}rqwdo qxpehu lqglfdwhv wkh whuplqdo gdwh1 Iru

h{dpsoh/ wkh hqwu| +7/43, lqglfdwhv d vhjphqw wkdw vwduwv dw gdwh 7 dqg hqgv dw gdwh 43/ khqfh kdylqj : revhuydwlrqv1

{
d
lqglfdwhv d vhjphqw qrw frqvlghuhg vlqfh lw pxvw eh dw ohdvw ri ohqjwk 8/

{
e
lqglfdwhv d vhjphqw qrw frqvlghuhg vlqfh rwkhuzlvh wkhuh zrxog eh qr sodfh iru 6 vhjphqwv ri ohqjwk 81

{
f
lqglfdwhv d vhjphqw qrw frqvlghuhg vlqfh rwkhuzlvh wkhuh zrxog eh qr sodfh iru d vhjphqw ri ohqjwk 8 sulru wr lw1

D � lqglfdwhv dq dgplvvleoh vhjphqw1






