
Ixqgdphqwdov/ wkh h{fkdqjh udwh dqg wkh
qh{w HX hqodujhphqw urxqgv � Hylghqfh iurp

Exojduld/ Furdwld/ Urpdqld dqg Wxunh|

Mhvýv Fuhvsr0Fxduhvpd�

Xqlyhuvlw| ri Ylhqqd
Mdunr Ilgupxf|

Rhvwhuuhlfklvfkh Qdwlrqdoedqn

Pduld Dqwrlqhwwh Vlojrqhu}

Rhvwhuuhlfklvfkh Qdwlrqdoedqn

Devwudfw

Zh dqdo|}h wkh olqn ehwzhhq pdfurhfrqrplf ixqgdphqwdov dqg
h{fkdqjh udwh g|qdplfv lq wkh irxu srwhqwldo HX phpehu vwdwhv Exo0
jduld/ Furdwld/ Urpdqld dqg Wxunh|1 Jlyhq wkh gl�huhqw lqvwlwxwlrqdo
vhwwlqjv ri wkh h{fkdqjh udwh pdunhw lq wkh frxqwulhv ri lqwhuhvw/ zh
iroorz wzr gl�huhqw prghoolqj vwudwhjlhv1 Iru Urpdqld dqg Wxunh|/
zh hydoxdwh srvvleoh h{fkdqjh udwh plvdoljqphqwv edvhg rq d prqh0
wdu| prgho ri h{fkdqjh udwh ghwhuplqdwlrq1 Lq wkh fdvh ri Exojduld
dqg Furdwld/ zlwk fxuuhqf| erdug dqg qduurz0edqg shj duudqjhphqwv
djdlqvw wkh hxur/ zh glvfxvv srvvleoh h{lw vwudwhjlhv dqg txdqwlwdwlyho|
dvvhvv wkh h�hfwv ri wkh shj duudqjhphqwv e| phdqv ri vlpxodwlrq1

Nh|zrugv= h{fkdqjh udwh/ pdfurhfrqrplf ixqgdphqwdov/ wudqvlwlrq hfrqrplhv

MHO frghv= I64/ S66/ S85

�
Mhvýv Fuhvsr0Fxduhvpd/ Xqlyhuvlw| ri Ylhqqd/ Ghsduwphqw ri Hfrqrplfv/ Eu q0

qhuvwud h :5/ D04543 Ylhqqd/ Dxvwuld> Skrqh= +.7604, 75::06:7::/ H0pdlo dgguhvv=
mhvxv1fuhvsr0fxduhvpdCxqlylh1df1dw�

Mdunr Ilgupxf/ Rhvwhuuhlfklvfkh Qdwlrqdoedqn/ Iruhljq Uhvhdufk Glylvlrq/ Rwwr0
Zdjqhu0Sodw} 6/ SRE 94/ D04344 Ylhqqd/ Dxvwuld> dqg Frphqlxv Xqlyhuvlw| Eudwlvodyd/
Vorydnld1 Skrqh= +.7604, 737530854;/ H0pdlo dgguhvv= mdunr1�gupxfCrhqe1dw�

Pduld Dqwrlqhwwh Vlojrqhu/ Rhvwhuuhlfklvfkh Qdwlrqdoedqn/ Iruhljq Uhvhdufk Glylvlrq/
Rwwr0Zdjqhu0Sodw} 6/ SRE 94/ D04344 Ylhqqd/ Dxvwuld/ Skrqh= +.7604, 7375308564/ H0

pdlo dgguhvv= pduld1vlojrqhuCrhqe1dw
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4 Lqwurgxfwlrq

Rq Pd| 4/ 5337/ whq frxqwulhv ehfdph qhz phpehu vwdwhv ri wkh Hxurshdq
Xqlrq/ wkxv udlvlqj wkh HX*v srsxodwlrq e| 53(1 Diwhu wklv vxffhvvixo hq0
odujhphqw urxqg wkh pdlq fkdoohqjhv HX lqwhjudwlrq srolflhv zloo kdyh wr
frsh zlwk lq wkh |hduv wr frph duh wzrirog1 Rq wkh rqh kdqg/ wkrvh HX
phpehuv wkdw kdyh qrw |hw mrlqhg wkh hxur duhd zloo kdyh wr dgmxvw wkhlu hfr0
qrplf srolflhv lq rughu wr uhdfk wkh qh{w ohyho ri lqwhjudwlrq= wkh dgrswlrq
ri wkh hxur1 Dsduw iurp wkh sxuvxlw ri vwdelolw|0rulhqwhg prqhwdu| dqg �vfdo
srolflhv/ wkh nh| uhtxluhphqw iru uhdfklqj wklv ohyho lv sduwlflsdwlrq lq wkh H{0
fkdqjh Udwh Phfkdqlvp LL +HUP LL, iru dw ohdvw wzr |hduv/ zklfk lqyroyhv/
lq sduwlfxodu/ dq djuhhphqw rq wkh fhqwudo sdulw|1 Wklv fkdoohqjh kdv uhqhzhg
lqwhuhvw lq wkh olwhudwxuh rq wkh ghwhuplqdwlrq ri htxloleulxp h{fkdqjh udwhv1

�

Rq wkh rwkhu kdqg/ d pdmru gluhfwlrq ri lqwhjudwlrq srolflhv zloo eh wkh
ixuwkhu hqodujhphqw ri wkh HX1 Lq sulqflsoh/ wkhuh lv d zlghu udqjh ri frxqwulhv
wkdw pd| srwhqwldoo| kdyh d shuvshfwlyh ri HX phpehuvkls lq wkh uhprwh ix0
wxuh/ exw wkhuh duh irxu frxqwulhv wkdw duh douhdg| rqh vwhs dkhdg dqg kdyh
douhdg| vxeplwwhg wkhlu phpehuvkls dssolfdwlrqv= Exojduld/ Furdwld/ Urpd0
qld dqg Wxunh|1 Exojduld dqg Urpdqld kdyh douhdg| vwduwhg qhjrwldwlrqv
derxw HX dffhvvlrq zlwk d survshfwlyh hqwu| gdwh ri 533: dqg wkhuhiruh kdyh
wkh vwdwxv ri dq dffhvvlrq frxqwu|1 Qhjrwldwlrqv zlwk Exojduld zhuh suholpl0
qdulo| forvhg rq Mxqh 48/ 53371 Furdwld dqg Wxunh| rq wkh rwkhu kdqg kdyh
vxeplwwhg wkhlu dssolfdwlrq iru HX phpehuvkls1 Furdwld zloo vwduw dffhvvlrq
qhjrwldwlrqv zlwk wkh HX lq 53381 Wxunh| kdv r!fldo fdqglgdwh vwdwxv/ wkh
ghflvlrq derxw wkh rshqlqj ri qhjrwldwlrqv zlwk Wxunh| lv h{shfwhg iru hqg0
53371

Lq wklv sdshu zh zloo irfxv rq h{fkdqjh udwh lvvxhv lq wkhvh irxu dffhvvlrq
dqg fdqglgdwh frxqwulhv1 Diwhu wkh vxffhvvixo frpsohwlrq ri wkh odvw hqodujh0
phqw urxqg/ lw vhhpv qdwxudo wr irfxv rq wkh ixuwkhu lqwhjudwlrq vwhsv1 Dsduw
iurp wkh prqhwdu| dqg �vfdo srolf| fkdoohqjhv rq wkh zd| wr HXphpehuvkls/
h{fkdqjh udwh srolflhv dqg wkh gulylqj irufhv ri h{fkdqjh udwh pryhphqwv duh
ri vshfldo lqwhuhvw iru wkhvh frxqwulhv1 Wklv sdshu wkhuhiruh dlpv dw dvvhvvlqj
wkh vxlwdelolw| ri h{fkdqjh udwh vwudwhjlhv dqg wkh srvvleoh plvdoljqphqw

�
ri

wkh fxuuhqflhv vlqfh wkh ehjlqqlqj ri wkh 4<<3v1 Vwurqj dqg shuvlvwhqw h{0
fkdqjh udwh plvdoljqphqw pd| eh d klqghulqj idfwru lq wkh shulrg sulru wr
dqg gxulqj HUP LL sduwlflsdwlrq dqg ehduv wkh ulvn ri vshfxodwlyh dwwdfnv1

�
Iru d olwhudwxuh vxuyh| rq htxloleulxp h{fkdqjh udwh hvwlpdwlrq zlwk d irfxv rq wkh

qhz HX phpehu vwdwhv/ vhh h1j1 Ìjhuw +5336,1�
Dq h{fkdqjh udwh lv uhjdughg dv plvdoljqhg li lwv uhdol}hg ydoxhv shuvlvwhqwo| ghyldwh

iurp lwv htxloleulxp wuhqg1
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Lq rughu wr hydoxdwh wkh h{lvwhqfh dqg shuvlvwhqfh ri h{fkdqjh udwh plv0
doljqphqwv/ zh zloo surfhhg zlwk d fdvh0e|0fdvh vwxg| ri wkh olqndjhv ehwzhhq
h{fkdqjh udwhv dqg rwkhu hfrqrplf yduldeohv1 Wr eh pruh vshfl�f/ zh zloo
iroorz gl�huhqw dssurdfkhv iru wkh frxqwulhv zlwk prvwo| iuhho|  rdwlqj fxu0
uhqflhv +Urpdqld dqg Wxunh|, dqg iru wkrvh zklfk kdg �{hg ru qduurz0edqg
h{fkdqjh udwh shjv gxulqj prvw ri wkh 4<<3v +Exojduld dqg Furdwld,1 Lq wkh
�uvw fdvh/ zh zloo iroorz wkh prqhwdu| prgho ri wkh h{fkdqjh udwh wr hvwlpdwh
wkh orqj0uxq hodvwlflw| ri wkh h{fkdqjh udwh wr fkdqjhv lq wkh ixqgdphqwdov1
Edvhg rq wkhvh sdudphwhu hvwlpdwhv/ zh zloo fdofxodwh wkh lpsolhg htxlole0
ulxp h{fkdqjh udwh +gh�qhg dv wkh orqj0uxq uhodwlrqvkls irxqg lq wkh gdwd
ehwzhhq wkh qrplqdo h{fkdqjh udwh dqg pdfurhfrqrplf ixqgdphqwdov, dqg
wkh fruuhvsrqglqj h{fkdqjh udwh plvdoljqphqwv1

Iru wkh vhfrqg fdvh ri �{hg h{fkdqjh udwhv +fxuuhqf| erdug,/ wkh prq0
hwdu| prgho ri wkh h{fkdqjh udwh lv lqdssursuldwh1 Krzhyhu/ wkh frxqwulhv
lq wklv jurxs pd| frqvlghu wkh lqwurgxfwlrq ri pruh  h{leoh h{fkdqjh udwh
uhjlphv1 Rq wkh rqh kdqg/ uhodwlyho|  h{leoh h{fkdqjh udwh uhjlphv pd| eh
pruh dssursuldwh iru wkhvh frxqwulhv diwhu �qdqfldo vwdelol}dwlrq kdv ehhq
dfklhyhg1 Rq wkh rwkhu kdqg/ hduo| +yroxqwdu|, h{lwv iurp ixoo| �{hg h{0
fkdqjh udwhv duh jhqhudoo| uhfrpphqghg1 Jkrvk hw do1 +5335, dqg Iudqnho
+5336, dujxh wkdw �{hg h{fkdqjh udwh uhjlphv duh vxemhfw wr lqfuhdvhg yxoqhu0
delolw| xqghu lqfuhdvhg fdslwdo prelolw|1 Dv d uhvxow/ d uhod{dwlrq ri h{fkdqjh
udwh srolflhv pd| eh sduw ri fdslwdo dffrxqw olehudol}dwlrq/ ru d uhdfwlrq wr dq
lqfuhdvhg lqwhjudwlrq ri wkhvh frxqwulhv lqwr lqwhuqdwlrqdo �qdqfldo pdunhwv1
Ilqdoo|/ yroxqwdu| h{lwv iurp fxuuhqf| erdugv ru frpsdudeo| �{hg h{fkdqjh
udwhv pd| suhyhqw srvvleoh h{fkdqjh udwh plvdoljqphqwv zlwk wkhlu dgyhuvh
h�hfwv rq frpshwlwlyhqhvv1

Wkhuhiruh/ zh zloo iroorz dq lqgluhfw dssurdfk lq rughu wr hydoxdwh zkhwkhu
wkh fxuuhqf| erdug lq Exojduld dqg wkh xqr!fldo qduurz0edqg shj lq Furdwld
duh dssursuldwh1 Xvlqj d sdqho lqfoxglqj vl{ Fhqwudo dqg Hdvwhuq Hxurshdq
frxqwulhv +F}hfk Uhsxeolf/ Kxqjdu|/ Srodqg/ Voryhqld/ Vorydn Uhsxeolf dqg
Urpdqld> FHHFv, dqg Wxunh|/ zh zloo hvwlpdwh wkh prqhwdu| prgho ri wkh
h{fkdqjh udwh1 Wkhvh sdqho sdudphwhu hvwlpdwhv zloo wkhq eh xvhg wr vwxg|
wkh g|qdplfv ri �k|srwkhwlfdo� htxloleulxp h{fkdqjh udwhv djdlqvw wkh hxur
dv ghulyhg iurp wkh pdfurhfrqrplf ixqgdphqwdov lq Exojduld dqg Furdwld
iru wkh shj shulrg1

Wkh vwuxfwxuh ri wkh sdshu lv dv iroorzv1 Vhfwlrq 5 glvfxvvhv wkh ydulrxv
h{fkdqjh udwh vwudwhj| rswlrqv iru wkh srwhqwldo HX fdqglgdwh dqg dffhvvlrq
frxqwulhv dqg eulh | uhsruwv rq wkh lqvwlwxwlrqdo vhwwlqjv ri wkh h{fkdqjh udwh
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pdunhw iru wkh irxu frxqwulhv xqghu vwxg|1 Vhfwlrq 6 suhvhqwv d vlpsoh wkhr0
uhwlfdo yhuvlrq ri wkh prqhwdu| prgho ri h{fkdqjh udwh ghwhuplqdwlrq1 Vhfwlrq
7 vkrzv wkh hpslulfdo uhvxowv ri wkh hvwlpdwlrq ri wkh prqhwdu| prgho iru Ur0
pdqld dqg Wxunh| dv zhoo dv dq hydoxdwlrq ri h{fkdqjh udwh plvdoljqphqwv1
Iru Exojduld dqg Furdwld zh iroorz dq lqgluhfw dssurdfk wkdw lv suhvhqwhg lq
vhfwlrq 81 Vhfwlrq 9 jlyhv vrph srolf| lpsolfdwlrqv dqg frqfoxghv1

5 H{fkdqjh udwh vwudwhjlhv iru irxu srwhqwldo

HX phpehu vwdwhv

514 Prqhwdu| lqwhjudwlrq dqg h{fkdqjh udwh uhjlphv

Wkh fxuuhqw whq qhz HX phpehu vwdwhv kdyh vkrzq wkdw wkhuh duh pdq|
zd|v wr dssurdfk prqhwdu| lqwhjudwlrq1 Iurp �{hg h{fkdqjh udwh shjv ru
fxuuhqf| erdug duudqjhphqwv wr iuhho|  rdwlqj fxuuhqflhv wkhlu h{fkdqjh udwh
uhjlphv vkrzhg doo yduldqwv ri  h{lelolw| lq wkh uxqxs wr HX phpehuvkls1

�

Wklv lqglfdwhv wkdw wkhuh lv qr xqltxh vroxwlrq dv wr wkh rswlpdo h{fkdqjh
udwh vwudwhj| rq wkh zd| wr prqhwdu| lqwhjudwlrq1

�
Zlwk wkh sduwlflsdwlrq

lq HUP LL/ krzhyhu/ wkh rswlrq vhw ehfrphv vpdoohu dv wklv iudphzrun lv
qrw frpsdwleoh zlwk �{hg h{fkdqjh udwhv wr rwkhu fxuuhqflhv wkdq wkh hxur/
fudzolqj shj uhjlphv ru iuhh  rdwv zlwkrxw edqgv1 Lq wkh fdvh ri fxuuhqf|
erdugv duudqjhphqwv wkh frpsdwlelolw| lv dvvhvvhg rq d fdvh0e|0fdvh edvlv1

Lw kdv ehhq dujxhg lq wkh olwhudwxuh wkdw wkh zruog lv prylqj wrzdug elsr0
odulvp zlwk frxqwulhv kdylqj hlwkhu d iuhh0 rdwlqj fxuuhqf| ru d kdug shj/ h1j1

	
Fxuuhqwo| wzr frxqwulhv +Hvwrqld dqg Olwkxdqld, kdyh fxuuhqf| erdugv edvhg rq wkh

hxur1 Erwk frxqwulhv kdyh nhsw wklv duudqjhphqw lq sodfh hyhq diwhu mrlqlqj HUP LL rq
Mxqh 5:/ 53371 Irxu frxqwulhv kdyh d �{hg0shj duudqjhphqw= Odwyld kdv d qduurz0edqg
shj wr wkh Vshfldo Gudzlqj Uljkwv/ Pdowd wr d fxuuhqf| edvnhw lqfoxglqj wkh hxur/ wkh X1V1
groodu dqg wkh srxqg vwhuolqj> Kxqjdu| dqg F|suxv kdyh wkhlu fxuuhqflhv shjjhg wr wkh
hxur zlwk d zlgh edqg1 Wzr frxqwulhv +Vorydnld/ F}hfk Uhsxeolf, kdyh d pdqdjhg  rdw
uhjlph/ Srodqg kdv d iuhho|  rdwlqj fxuuhqf|1 Ilqdoo|/ xqwlo Mxqh 5337 Voryhqld iroorzhg
d gh idfwr fudzolqj shj ghvslwh lwv ghfoduhg srolf| ri iuhh  rdwlqj1 Vlqfh Mxqh 5:/ 5337/
Voryhqld kdv sduwlflsdwhg lq HUP LL zlwk vwdqgdug  xfwxdwlrq edqgv ri 	48( durxqg wkh
fhqwudo udwh djdlqvw wkh hxur1


Lq sulqflsoh/ vpdoo dqg uhodwlyho| rshq hfrqrplhv zlwk forvh wudgh olqnv dqg d wljkw
exvlqhvv f|foh fruuhodwlrq zlwk wkh hxur duhd fdq eh h{shfwhg wr sur�w prvw iurp h{fkdqjh
udwh vwdelolw| dqg vx�hu ohvv iurp wkh orvv ri prqhwdu| srolf| dxwrqrp| +vhh Ilgupxf dqg
Nrukrqhq/ 5336/ iru dq dvvhvphqw ri wklv lvvxh lq wkh iudphzrun ri Fhqwudo dqg Hdvwhuq
Hxurshdq frxqwulhvv,1 Qrwlfh wkdw frxqwulhv vxfk dv Hvwrqld dqg Olwkxdqld kdyh rswhg
iru fxuuhqf| erdug duudqjhphqwv edvhg rq wkh hxur/ dqg Odwyld dqg Pdowd shjjhg wkhlu
fxuuhqf| wr fxuuhqf| edvnhwv zlwk d qduurz  xfwxdwlrq edqg1 Dw wkh rwkhu hqg ri wkh
vfdoh zh frxog vlwxdwh Srodqg/ wkh odujhvw frxqwu| lq wkh uhjlrq/ zkrvh h{fkdqjh udwh lv
iuhho|  rdwlqj1
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d fxuuhqf| erdug1 Wkh txhvwlrq lv wr zkdw h{whqw d surshu iuhh0 rdw uhjlph
lv dfwxdoo| d ihdvleoh rswlrq iru vpdoo dqg rshq hfrqrplhv vxfk dv wkh fxu0
uhqw dqg srwhqwldo qhz HX phpehuv1 D v|pswrp riwhq irxqg lq hphujlqj
pdunhw hfrqrplhv lv zkdw Fdoyr dqg Uhlqkduw +5335, kdyh whuphg �ihdu ri
 rdwlqj1� Iru d vpdoo rshq hfrqrp|/ wkh lpsdfw ri h{fkdqjh udwh  xfwxd0
wlrqv rq wudgh dqg lq dwlrq lv h{shfwhg wr eh frqvlghudeoh vr wkdw h{fkdqjh
udwh vwdelolw| lv d ghvludeoh dvvhw1 Wklv lpsolhv wkdw hyhq hfrqrplhv zlwk
r!fldoo| iuhho|  rdwlqj fxuuhqflhv pd| vkrz vxevwdqwldo lqwhuyhqwlrqv/ zklfk
h�hfwlyho| olplw h{fkdqjh udwh  h{lelolw|1 Wkh qhz fodvvl�fdwlrq ri h{fkdqjh
udwh duudqjhphqwv lq Uhlqkduw dqg Urjr� +5337/ h{whqghg zrunlqj sdshu
yhuvlrq zlwk frxqwu| vshfl�f lqirupdwlrq 5335, pdnhv frqvlghudeoh dgmxvw0
phqwv wr wkh LPI*v r!fldo fodvvl�fdwlrq e| irfxvvlqj rq gh idfwr h{fkdqjh
udwh srolflhv lqvwhdg ri r!fldo dqqrxqfhphqwv1

D vshfl�f idfwru wkdw vhyhuho| olplwv h{fkdqjh udwh vwudwhj| rswlrqv lv wkh
ghjuhh ri groodul}dwlrq +ru hxurl}dwlrq lq wkh Hxurshdq frqwh{w, ri wkh hfrq0
rp|1

�
Wkh h{wuhph fdvh ri frpsohwh dqg r!fldo groodul}dwlrq lv rqh zkhuh

wkh iruhljq fxuuhqf| lv wkh rqo| ohjdo whqghu1
�
Exw wkhuh duh dovr rwkhu fdvhv/

zklfk duh frqvlghuhg xqr!fldo groodul}dwlrq1 Wklv lv wkh fdvh li wkh iruhljq
fxuuhqf| lv xvhg dv d vxevwlwxwh iru wkh grphvwlf fxuuhqf| iru vrph prqhwdu|
vhuylfhv ru li sulfhv dqg zdjhv duh vhw lq wkh iruhljq fxuuhqf|1 Xvxdoo|/ wkh
ghjuhh ri groodul}dwlrq lv phdvxuhg e| wkh iudfwlrq ri wudgh grqh lq wkh iru0
hljq fxuuhqf| ru e| wkh vkduh ri iruhljq fxuuhqf| ghsrvlwv lq eurdg prqh|1
Iru d kljko| groodul}hg hfrqrp|/ wkh ehqh�wv ri d iuhho|  rdwlqj fxuuhqf| duh
vhyhuho| olplwhg/ dv wkh h{fkdqjh udwh grhv qrw ixqfwlrq dv d vkrfn devruehu1
H{fkdqjh udwh pryhphqwv gluhfwo| ihhg lqwr wkh grphvwlf sulfh ohyho/ zlwk
lpsruw sulfhv ehlqj prvwo| d�hfwhg dqg sulfhv dw d odwhu vwdjh ri wkh surgxf0
wlrq fkdlq uhdfwlqj lq d ohvv wkdq sursruwlrqdo zd|1 Wkh kljkhu wkh ghjuhh
ri groodul}dwlrq wkh orzhu wkh srzhu ri prqhwdu| srolf| lq frqwuroolqj lq d0
wlrq1 Hyhq lq frxqwulhv zlwk r!fldoo|  rdwlqj fxuuhqflhv/ prqhwdu| srolf|
pd| wkhuhiruh hqjdjh lq vxevwdqwldo h{fkdqjh udwh lqwhuyhqwlrqv1



Lq wkh dfdghplf olwhudwxuh wkh whup groodul}dwlrq lv frpprqo| xvhg iru wkh suhgrplqdqw

xvh ri dq| iruhljq fxuuhqf| lq d frxqwu| dqg qhhg qrw qhfhvvdulo| uhihu wr wkh X1V1 groodu1
Iru wkh jhqhudo glvfxvvlrq zh zloo iroorz wklv dssurdfk/ exw zh zloo xvh wkh whup hxurl}dwlrq
lq odwhu vhfwlrqv zkhq zh gluhfwo| uhihu wr wkh suhgrplqdqw xvh ri wkh hxur lq d frxqwu|
rxwvlgh wkh hxur duhd1 Iru d glvfxvvlrq rq wkh surv dqg frqv ri hxurl}dwlrq lq Hxursh/ vhh
h1j1 Ehjj hw do1 +5336,1�

Iru vpdoo rshq hfrqrplhv wkdw kdyh d forvh hfrqrplf lqyroyhphqw zlwk wkh hxur duhd
wkh lpphgldwh xqlodwhudo dgrswlrq ri wkh hxur pd| vrxqg olnh dq dssursuldwh vwudwhj|1 Lq
wklv fdvh wkh| zrxog h�hfwlyho| flufxpyhqw wkh xvxdo wkuhh0vwdjh surfhvv wrzdug dgrswlqj
wkh frpprq fxuuhqf|1 Iurp wkh srolwlfdo udwkhu wkdq wkh sxuho| hfrqrplf shuvshfwlyh/ lw
vkrxog eh hpskdvl}hg wkdw wkh Hxurshdq Xqlrq grhv qrw vxssruw wklv xqlodwhudo dssurdfk1
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515 H{fkdqjh udwh uhjlphv lq Exojduld/ Furdwld/ Ur0

pdqld dqg Wxunh|

Wkh irxu frxqwulhv ri lqwhuhvw gl�hu vljql�fdqwo| lq whupv ri erwk fxuuhqw h{0
fkdqjh udwh uhjlph dqg klvwrulfdo lqvwlwxwlrqdo iudphzrun1 Wkh rughu ri wkh
frxqwulhv lq glvfxvvlrq lq wklv vxevhfwlrq lv fkurqrorjlfdo dffruglqj wr wkhlu
HX phpehuvkls dssolfdwlrq gdwhv1

Wxunh| kdv d orqj wudglwlrq lq h{fkdqjh udwh shjv1 Vlqfh wkh 4<63v/ lw kdv
h{shulhqfhg shulrgv ri shjv wr wkh srxqg vwhuolqj/ wkh Iuhqfk iudqf/ wkh X1V1
groodu/ wkh Ghxwvfkh pdun dqg wkh hxur1 Gxulqj prvw ri wkh 4<;3v dqg 4<<3v/
wkh Wxunlvk h{fkdqjh udwh v|vwhp zdv d pdqdjhg  rdw1 Wxunh| dgrswhg frq0
yhuwlelolw| ri wkh olud lq hduo| 4<<31 Dq lqfuhdvhg ghjuhh ri groodul}dwlrq
zdv dffrpsdqlhg e| d uhdo h{fkdqjh udwh dssuhfldwlrq/ dqg wkh xqvxvwdlq0
deoh srolf| pl{ ohg wr d iruhljq h{fkdqjh fulvlv lq hduo| 4<<7/ zklfk hqwdlohg d
vkdus h{fkdqjh udwh fruuhfwlrq1 Lq dwlrq vxevhtxhqwo| uhdfkhg ohyhov ri pruh
wkdq 453(1 D glvlq dwlrq surjudp dgrswhg dw hqg04<<< dlphg dw uhgxflqj
lq dwlrq wr ehorz 43( e| hqg05335/ uho|lqj rq prqhwdu| frqwuro dqg d gh0
suhfldwlrq ri wkh fxuuhqf| dffruglqj wr d suhdqqrxqfhg vfkhgxoh +h{fkdqjh
udwh edvnhw= XVG 4 . HXU 31::,1 Djdlqvw wkh edfnjurxqg ri xqvxvwdlqdeoh
vkruw0whup lqghewhgqhvv/ zlghqlqj fxuuhqw dffrxqw gh�flwv dqg vhulrxv zhdn0
qhvvhv lq wkh edqnlqj vhfwru/ wkh surjudp suryhg wr eh lqvxvwdlqdeoh/ dv lw
sxvkhg wkh hfrqrp| lqwr uhfhvvlrq dqg ohg wr wkh vxuuhqghu ri wkh fudzolqj
shj uhjlph lq Iheuxdu| 53341 Wkh iroorzlqj prqwkv eurxjkw d vkdus ghsuhfl0
dwlrq ri wkh fxuuhqf| zlwk wkh uhdo h�hfwlyh h{fkdqjh udwh gursslqj e| 53(1
Wkh vxffhvv ri wklv odvw vwdelol}dwlrq surjudp vwhpv iurp wkh eurdghu edvh
ri wkh vwuxfwxudo uhirupv/ zklfk lqfoxghg d uhirup ri wkh edqnlqj vhfwru1 Lq
Pd| 5337/ Wxunh| vdz rqh0gljlw lq dwlrq udwhv iru wkh �uvw wlph vlqfh 4<:5/
zklfk pdnhv lw dsshdu uhdolvwlf wkdw wkh frxqwu| frxog uhdfk lwv jrdo ri dq
dqqxdo lq dwlrq udwh ri 45( lq 53371 Wkh pdfurhfrqrplf surjuhvv dqg sr0
olwlfdo vwdelolw| ohg wr d vxevwdqwldo uhgxfwlrq ri fxuuhqf| vxevwlwxwlrq e| wkh
X1V1 groodu dqg wkh hxur/ zklfk zdv iroorzhg e| d judgxdo dssuhfldwlrq ri
wkh olud1

Lq Exojduld dqg Urpdqld wkh pdlq vwhsv wrzdug Hxurshdq lqwhjudwlrq udq
lq sdudooho1 Urpdqld zdv wkh �uvw frxqwu| ri Fhqwudo dqg Hdvwhuq Hxursh
wr kdyh r!fldo uhodwlrqv zlwk wkh Hxurshdq Frppxqlw|/ kdylqj hqwhuhg lqwr
�uvw djuhhphqwv douhdg| lq wkh 4<:3v1 Pruh wkdq rwkhu wudqvlwlrq hfrqrplhv/
Exojduld dqg Urpdqld kdyh ehhq d�hfwhg e| wkh ghfdgh0orqj \xjrvody ful0
vlv/ zklfk revwuxfwhg wudqvsruw olqnv dqg wudgh dqg lpshghg IGL lq rzv1 Lq
erwk frxqwulhv wkh sduwlfxoduo| gl!fxow lqlwldo frqglwlrqv iru wudqvlwlrq zhuh
uhlqirufhg e| lqfrqvlvwhqw pdfurhfrqrplf srolflhv/ srolwlfdo lqvwdelolw| dqg
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voxjjlvk vwuxfwxudo uhirupv1 Wkh dffxpxodwlrq ri sureohpv ohg wr d edqnlqj
fulvlv lq erwk frxqwulhv lq wkh vhfrqg kdoi ri wkh 4<<3v1

Exojduld vx�huhg dw ohdvw wkuhh �qdqfldo fulvhv gxulqj wkh 4<<3v1 Lq 4<<9
wkh vwurqj ghsuhfldwlrq ri wkh ohx ohg sulfhv wr h{sorgh dqg zdv iroorzhg e|
pdvv edqn uxqv1 Lqlwldo phdvxuhv idlohg wr uhvwruh frq�ghqfh/ wkh h{fkdqjh
udwh froodsvhg dqg ohg wr ixoo0 hgjhg k|shulq dwlrq lq wkh �uvw wzr prqwkv
ri 4<<:1 JGS gursshg e| doprvw 43( lq 4<<9 dqg e| pruh wkdq 8( lq
4<<:1 Wkh odujh0vfdoh ghsuhfldwlrq ri wkh h{fkdqjh udwh ohg wr dq luuhyhuvleoh
surfhvv ri fxuuhqf| vxevwlwxwlrq/ wkhuhe| ixuwkhu olplwlqj wkh fhqwudo edqn*v
delolw| wr frqwuro lq dwlrq1 Rq Mxo| 4/ 4<<:/ Exojduld pryhg iurp d iuhh0 ru
pdqdjhg0 rdw v|vwhp ri wkh ohx wrzdug d fxuuhqf| erdug duudqjhphqw +�uvw
edvhg rq wkh Ghxwvfkh pdun/ wkhq rq wkh hxur,1 Frq�ghqfh zdv lpphgldwho|
uhvwruhg diwhu wkh dqqrxqfhphqw ri wkh uhjlph vkliw/ hyhq ehiruh lwv lpsoh0
phqwdwlrq1 Lq dwlrq txlfno| ihoo wr vlqjoh0gljlw ohyhov e| plg04<<:1 Vlqfh wklv
pdmru uhvwuxfwxulqj/ Exojduld kdv h{shulhqfhg pdfurhfrqrplf vwdelolw| dqg
vwurqj jurzwk ghvslwh dgyhuvh h{whuqdo vkrfnv +Uxvvldq fulvlv/ joredo �qdqfldo
fulvlv/ Nrvryr frq lfw,/ zlwk dyhudjh jurzwk udwhv vlqfh 5333 uhdfklqj doprvw
8(1 Ghvslwh wkh fxuuhqf| erdug duudqjhphqw/ lq dwlrq uhpdlqhg kljk zlwk
dyhudjh lq dwlrq frplqj wr pruh wkdq 9( vlqfh 53331 Wklv dsshduv wr eh
uhodwhg wr h{whuqdo idfwruv vxfk dv rlo sulfhv/ wkh X1V1 groodu h{fkdqjh udwh
ru wkh dgmxvwphqw ri dgplqlvwhuhg sulfhv dqg vhhpv qrw wr vljqdo d vhulrxv
frpshwlwlyhqhvv sureohp/ jlyhq wkdw xqlw oderu frvw ghyhorsphqwv uhpdlqhg
prghudwh1

Urpdqld*v edqnlqj fulvlv odvwhg orqjhu wkdq Exojduld*v/ exw zdv ohvv vh0
yhuh1 Wkh qhz jryhuqphqw wkdw fdph wr srzhu lq 4<<9 odxqfkhg d vwuxfwxudo
uhirup surjudp/ zklfk lqfoxghg wkh wljkwhqlqj ri prqhwdu| srolf|/ wkh olehu0
dol}dwlrq ri wkh r!fldo h{fkdqjh udwh dqg wkh dffhohudwlrq ri sulydwl}dwlrqv1
Dowkrxjk d iruhljq h{fkdqjh pdunhw zdv fuhdwhg douhdg| lq 4<<5/ dgplq0
lvwudwlyh frqwurov ryhu wkh r!fldo h{fkdqjh udwh zhuh pdlqwdlqhg xqwlo wkh
hqg ri 4<<91 Lq Mdqxdu| 4<<:/ wkh wkuhh pdlq h{fkdqjh udwhv zhuh xql�hg1
Vlqfh wkhq Urpdqld*v ohx kdv r!fldoo| uhpdlqhg d iuhho|  rdwlqj fxuuhqf|/
dowkrxjk fhqwudo edqn lqwhuyhqwlrqv h{fhhg zkdw lv qrupdoo| frqvlghuhg d
pdqdjhg0 rdw uhjlph1 Vlqfh hduo| 5334 wkh qhz vfkhph suhvhqwhg lq Uhlq0
kduw dqg Urjr� +5337, kdv frqvhtxhqwo| fodvvl�hg wkh h{fkdqjh udwh uhjlph
dv d gh idfwr fudzolqj edqg zlwk d edqg zlgwk ri .2�8(1

Wkh vlwxdwlrq lq Furdwld lv xvxdoo| flwhg dv d fodvvlfdo h{dpsoh iru wkh
ihdu ri  rdwlqj1 Wkh Furdwldq hfrqrp| lv kljko| hxurl}hg zlwk zlghvsuhdg
dvvhw vxevwlwxwlrq dqg dq lqgh{dwlrq ri sulfhv wr wkh h{fkdqjh udwh1 Wkh kljk
ghjuhh ri hxurl}dwlrq kdg lwv ruljlq lq wkh zdu shulrg ri wkh hduo| 4<<3v/ zkhq
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iruhljq fxuuhqf| zdv dovr xvhg dv d phdqv ri sd|phqw1 Zkloh Furdwld lv frq0
vlghuhg dq lqwhuphgldwh fdvh lq whupv ri rshqqhvv zlwk wkh udwlr ri lpsruwv wr
JGS dyhudjlqj qr pruh wkdq 86( ehwzhhq 4<<4 dqg 5333/ :6( ri Furdwld*v
wudgh lq 5336 zdv fduulhg rxw lq hxur1 Wklv kljk ghjuhh ri hxurl}dwlrq lpsolhv
wkdw Furdwld*v hfrqrplf srolf| lv vwurqjo| irfxvhg rq h{fkdqjh udwh vwdelolw|1
Vlqfh wkh hqg ri wkh zdu ri wkh hduo| 4<<3v prqhwdu| srolf| kdv ehhq fkdu0
dfwhul}hg e| d yhu| orz wrohudqfh ri h{fkdqjh udwh pryhphqwv +iurp Rfwrehu
4<<7 wr Mdqxdu| 4/ 4<<</ ylv0ã0ylv wkh Ghxwvfkh pdun/ vlqfh wkhq ylv0ã0ylv
wkh hxur, dqg d surqrxqfhg dfwlylvp ri wkh fhqwudo edqn rq iruhljq fxuuhqf|
pdunhwv1 Wklv vwudwhj| lqlwldoo| suryhg yhu| vxffhvvixo lq hqglqj k|shulq d0
wlrq dqg lq vwdelol}lqj wkh hfrqrp| lq wkh diwhupdwk ri wkh Furdwldq zdu/ exw
wkh h{fkdqjh udwh dqfkru uhpdlqhg lq sodfh hyhq diwhu vxffhvvixo vwdelol}dwlrq
lq wkh plg04<<3v1 Wkh qhz fodvvl�fdwlrq suhvhqwhg lq Uhlqkduw dqg Urjr�
+5337, dwwulexwhv Furdwld d gh idfwr edqg ri wkh nxqd durxqg wkh Ghxwvfkh
pdun dqg wkh hxur zlwk d edqg zlgwk ri .2� 5(/ uhvshfwlyho|1 Wklv gh idfwr
�{hg shj vwdqgv lq frqwudvw wr wkh r!fldo pdqdjhg0 rdw fodvvl�fdwlrq1

6 Ixqgdphqwdov dqg wkh h{fkdqjh udwh= D

vlpsoh prqhwdu| prgho ri h{fkdqjh udwh

ghwhuplqdwlrq

Lq wklv vhfwlrq zh suhvhqw d vlpsoh prqhwdu| prgho ri h{fkdqjh udwh ghwhu0
plqdwlrq1 Dv douhdg| sxw iruzdug lq wkh suhylrxv vhfwlrqv/ wkh lqvwlwxwlrqdo
vhwwlqj ri wkh h{fkdqjh udwh pdunhw iru wkh frxqwulhv xqghu revhuydwlrq +zlwk
d ylhz wr h{fkdqjh udwh uhjlphv, gl�huv vwurqjo|1 Lq rughu wr hpslulfdoo|
dvvhvv wkh lpsruwdqfh ri ixqgdphqwdov lq h{fkdqjh udwh ghyhorsphqwv dqg
frqvhtxhqwo| wr hydoxdwh srvvleoh h{fkdqjh udwh plvdoljqphqwv/ zh zloo dsso|
wzr gl�huhqw phwkrgrorjlhv/ ghshqglqj rq zkhwkhu wkh frxqwu| hqmr|hg vxi0
�flhqw  h{lelolw| lq wkh h{fkdqjh udwh uhjlph wr eh prghoohg xvlqj d fodvvlfdo
 h{leoh sulfh prqhwdu| prgho1

Iru Urpdqld dqg Wxunh| zh zloo xvh d ixoo| vshfl�hg prqhwdu| prgho
zlwk sxufkdvlqj srzhu sdulw| lq wudgdeoh sulfhv lq rughu wr dvvhvv wkh h{0
fkdqjh udwh*v orqj0uxq hodvwlflw| ylv0ã0ylv wkh ixqgdphqwdov1 Wklv zloo doorz
xv wr hydoxdwh srvvleoh h{fkdqjh udwh plvdoljqphqwv lq wkhvh frxqwulhv1 Wkh
orz h{fkdqjh udwh yrodwlolw| lq wkh �{hg0shj ru qduurz0edqg vhwwlqjv lq Exo0
jduld dqg Furdwld/ krzhyhu/ grhv qrw doorz iru dq h{solflw hvwlpdwlrq ri wkh
orqj0uxq hodvwlflwlhv ri wkh h{fkdqjh udwh ylv0ã0ylv wkh ixqgdphqwdov1 Zh zloo
wkhuhiruh dvvxph wkdw wkh sdudphwhu hvwlpdwhv gudzq iurp d sdqho ri vhyhq
sdvw dqg ixwxuh dffhvvlrq frxqwulhv edvhg rq d vlplodu prqhwdu| prgho dovr
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krog iru Exojduld dqg Furdwld1 Wklv lqgluhfw dssurdfk zloo doorz xv wr vlpx0
odwh h{fkdqjh udwh pryhphqwv lq wkh devhqfh ri �{hg h{fkdqjh udwh uhjlphv
dqg wr hydoxdwh srvvleoh plvdoljqphqwv ri wkh fxuuhqflhv1

Zh kdyh wr nhhs lq plqg wkdw rxu lqgluhfw phwkrg uholhv rq vwurqj dv0
vxpswlrqv frqfhuqlqj wkh krprjhqhlw| ri wkh sdqho*v sdudphwhu hvwlpdwhv
iru Exojduld dqg Furdwld1 Wkhuh lv qr grxew wkdw surmhfwlrqv zlwk hvwlpdwhv
rewdlqhg iurp hfrqrplhv xqghu d  h{leoh h{fkdqjh udwh uhjlph/ dqg wkxv
zlwk h{fkdqjh udwh srolflhv wkdw gl�hu iurp wkrvh ehlqj vwxglhg/ pd| qrw eh
gluhfwo| dssolfdeoh wr frxqwulhv zlwk d �{hg h{fkdqjh udwh uhjlph1 Lw vkrxog
eh qrwlfhg/ krzhyhu/ wkdw zh gr qrw dlp dw lqwhusuhwlqj wkh surmhfwhg wud0
mhfwrulhv lq d sxuho| txdqwlwdwlyh pdqqhu1 Wkh �k|srwkhwlfdo� h{fkdqjh udwh
ghyhorsphqwv wkdw duh rewdlqhg iurp wkh sdqho hvwlpdwhv zkhq xvlqj Exo0
jduldq dqg Furdwldq gdwd zloo eh lqwhusuhwhg dv ryhudoo ryhu02xqghuydoxdwlrq
suhvvxuhv dqg srwhqwldo frpshwlwlyhqhvv sureohpv/ dqg qrw gluhfwo| dv txdq0
wl�fdwlrqv ri plvdoljqphqwv1 Krzhyhu/ wklv dssurdfk pd| ehfrph pruh uhoh0
ydqw li fxuuhqf| erdug frxqwulhv ghflgh wr dgrsw pruh  h{leoh h{fkdqjh udwh
uhjlphv1 Lq wkdw vhqvh zh fdq xvh rxu hvwlpdwlrqv wr hydoxdwh wkh ulvnv dv0
vrfldwhg zlwk d uhjlph vkliw1 Dfwxdoo|/ vhyhudo FHHFv lqfoxghg lq rxu sdqho
pryhg iurp uhodwlyho| �{hg h{fkdqjh udwh uhjlphv wrzdug pdqdjhg ru iuhh
 rdwlqj gxulqj wkh hfrqrplf wudqvlwlrq1 Wklv ihdwxuh ri rxu sdqho dv zhoo dv
vlplodu orqj0uxq wdujhwv ri wkh fxuuhqw prqhwdu| srolf| +wkdw lv/ suhsdulqj
iru wkh ixwxuh dgrswlrq ri wkh hxur, surylgh vrph hfrqrplf udwlrqdoh iru wklv
phwkrg1

Wkh jhqhudo prgho xvhg lq doo irxu fdvhv lv d vlpsoh prqhwdu| prgho ri
h{fkdqjh udwh ghwhuplqdwlrq/ zkhuh sxufkdvlqj srzhu sdulw| +SSS, krogv
h{foxvlyho| rq wudgdeoh sulfhv1 Wklv dvvxpswlrq/ sursrvhg e| Fohphqwv dqg
Iuhqnho +4<;3,/ lpsolhv wkdw wkh Edodvvd0Vdpxhovrq h�hfw pd| sod| d uroh lq
wkh ghwhuplqdwlrq ri qrplqdo h{fkdqjh udwhv dqg kdv uhfhqwo| ehhq xvhg iru
dqdo|}lqj ri h{fkdqjh udwhv lq wudqvlwlrq frxqwulhv e| Fuhvsr0Fxduhvpd hw
do1 +5337,1

Zh dsso| wklv prgho wr wkh irxu frxqwulhv xqghu revhuydwlrq +qrwhg dv
grphvwlf hfrqrplhv, dqg wkh hxur duhd +uhsuhvhqwlqj wkh iruhljq frxqwu|,1
Iroorzlqj wkh olwhudwxuh zh dvvxph orj0olqhdu prqh| ghpdqg ixqfwlrqv lq
wkh grphvwlf dqg iruhljq hfrqrp|/ zlwk vlplodu lqfrph dqg lqwhuhvw udwh
hodvwlflwlhv/
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zkhuh p � ghqrwhv prqh| ghpdqg/ s � ghqrwhv wkh sulfh ohyho/ | � ghqrwhv rxwsxw
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+doo lq orjv, dqg l � lv wkh lqwhuhvw udwh lq wkh grphvwlf hfrqrp|1 Yduldeohv
zlwk dvwhulvnv uhihu wr wkh iruhljq hfrqrp|1 Dvvxph wkdw SSS lq wudgdeoh
jrrgv krogv dssur{lpdwho|/ vr wkdw

h � ' Es
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� �
� � n % � > +6,

zkhuh h � lv wkh qrplqdo h{fkdqjh udwh +lq orjv,/ s
�
� lv wkh +orj, sulfh ri wudgdeoh

jrrgv dqg % � lv dq llg huuru1 Dvvxph ixuwkhu wkdw wkh ryhudoo sulfh ohyhov/ s �
dqg s

�
� / duh zhljkwhg dyhudjhv ri wkh sulfh ri wudghg +s

�
� , dqg qrqwudghg jrrgv

+s
���
� , zlwk htxdo zhljkwv +� dqg 4��, dfurvv frxqwulhv/
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Xvlqj +4,/ +5,/ +6,/ +7, dqg +8,/ zh fdq duulyh dw wkh iroorzlqj h{suhvvlrq
iru wkh qrplqdo h{fkdqjh udwh/
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Qrwlfh wkdw wklv h{suhvvlrq fdq eh uhzulwwhq lq whupv ri wkh uhdo h{fkdqjh
udwh +t � ' h � n s

�
� � s � , diwhu vrph pdqlsxodwlrq/ uhvxowlqj lq d uhodwlrq0

vkls ehwzhhq wkh uhdo h{fkdqjh udwh/ wkh uhdo lqwhuhvw udwh dqg wkh rwkhu
ixqgdphqwdov lq wkh prqhwdu| prgho sxw iruzdug deryh1 Lq wklv vhqvh/ wkh
vshfl�fdwlrq jlyhq e| +9, fdq eh wkrxjkw ri dv d qrplqdo yhuvlrq ri d Ehkdy0
lrudo Htxloleulxp H{fkdqjh Udwh +EHHU, prgho dv sursrvhg e| PdfGrqdog
+4<<:, dqg Fodun dqg PdfGrqdog +4<<;,1

Li wkh xqfryhuhg lqwhuhvw udwh sdulw| +XLS, lv dvvxphg wr krog/ wkhq

l � � l
�
� ' , � Eh ����� � � h � > +:,

zkhuh , � E�� uhihuv wr wkh frqglwlrqdo h{shfwdwlrq rshudwru xvlqj lqirupdwlrq
xs wr shulrg w1 Xvlqj +:, lq +9, dqg dvvxplqj udwlrqdo h{shfwdwlrqv/ uhfxuvlyh
iruzdug vxevwlwxwlrq uhvxowv rq
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zklfk zloo eh rxu edvholqh vshfl�fdwlrq iru wkh hvwlpdwlrq ri wkh orqj0uxq
uhodwlrqvkls ehwzhhq wkh h{fkdqjh udwh dqg wkh ixqgdphqwdov lpsolhg e| wkh
prqhwdu| prgho1

�
Vhh/ iru h{dpsoh/ Jurhq +4<<;/ 5335,1
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Lq wkh hpslulfdo lpsohphqwdwlrq zh zloo qrw lpsrvh wkh sdudphwhu uh0
vwulfwlrqv lpsolhg e| +;, h{solflwo|/ dqg lqvwhdg hvwlpdwh wkh xqfrqvwudlqhg
prgho
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Wkh sdudphwhu hvwlpdwhv zloo wkhq eh xvhg wr hvwlpdwh wkh h{fkdqjh udwh
wkdw fruuhvsrqgv wr wkh ghyhorsphqw ri prqh| vxsso|/ uhdo jurzwk ri lq0
gxvwuldo surgxfwlrq dqg sulfh ghyhorsphqwv1 Wklv hvwlpdwhg h{fkdqjh udwh
wuhqg fdq wkhq eh frqiurqwhg zlwk uhdol}hg pryhphqwv wr ghwhfw shulrgv ri
xqghu0 ru ryhuydoxdwlrq ri wkh fxuuhqf|1 Orqjhu lqwhuydov ri vxvwdlqhg gh0
yldwlrqv frxog lqglfdwh vhulrxv h{whuqdo lpedodqfhv dqg d srwhqwldo orvv ri
lqwhuqdwlrqdo frpshwlwlyhqhvv1

7 Hvwlpdwlrq ri wkh prqhwdu| prgho= Wkh

fdvh ri Urpdqld dqg Wxunh|

Wkh gdwd xvhg wr hvwlpdwh wkh prgho ghvfulehg deryh iru wkh Urpdqldq ohx
dqg wkh Wxunlvk olud djdlqvw wkh hxur vwhp iurp wkh Lqwhuqdwlrqdo Prqh0
wdu| Ixqg*v Lqwhuqdwlrqdo Ilqdqfldo Vwdwlvwlfv dqg wkh Ylhqqd Lqvwlwxwh iru
Lqwhuqdwlrqdo Hfrqrplf Vwxglhv* Gdwdedvh rq Hdvwhuq Hxursh dqg Hxurvwdw1

�

Wkh surgxfwlrq yduldeoh xvhg lv wkh lqgxvwuldo surgxfwlrq lqgh{/ wkh prq0
hwdu| djjuhjdwh lv P5 dqg wkh yduldeoh uh hfwlqj wkh sulfh ri qrqwudgdeohv
zloo eh sur{lhg e| wkh udwlr ri wkh frqvxphu sulfh lqgh{ wr wkh surgxfhu sulfh

 
Wkh uhdvrq iru ghyldwlqj iurp wkh h{dfw sdudphwul}dwlrq jlyhq e| +;, lv wkdw wkh srlqw

hvwlpdwhv ri wkh vwuxfwxudo sdudphwhu fruuhvsrqglqj wr wkh zhljkw ri wudgdeoh jrrgv lq
wkh frqvxphu sulfh lqgh{ +�, dsshduv juhdwhu wkdq rqh lq sudfwlfdoo| doo ri wkh hvwlpdwlrqv
fduulhg rxw iru Urpdqld dqg Wxunh|1 Qrwlfh wkdw hvwlpdwhv ri � juhdwhu wkdq rqh uhyhuw
wkh vljq ri wkh orqj0uxq h�hfw ri wkh qrqwudgdeoh sulfh gl�huhqwldo rq wkh h{fkdqjh udwh1
Wklv uhvxow/ zklfk pd| dsshdu sx}}olqj/ fdq eh h{sodlqhg lq wkh oljkw ri wkh prqhwdu|
prgho1 Wkh wkhruhwlfdo prgho sxw iruzdug zlwk SSS lq wudgdeoh sulfhv lv dvvxphg wr
krog frqwlqxrxvo|/ lqgxflqj wkxv dq hodvwlflw| ri 4@� iru wkh gl�huhqwldo lq wkh prqhwdu|
djjuhjdwh1 Li lw zdv wkh fdvh wkdw wkh dgmxvwphqw lv d vorz dqg sduwldo rqh/ wkh hvwlpdwh
dwwdfkhg wr wkh prqh| vxsso| gl�huhqwldo iru vkruw vdpsohv zloo dfwxdoo| dsshdu vpdoohu
wkdq rqh1 D orqj0uxq hodvwlflw| hvwlpdwh zklfk lv vpdoohu wkdq rqh iru wkh prqh| vxsso|
gl�huhqwldo fdq rqo| eh rewdlqhg iru hvwlpdwhv ri � zklfk duh juhdwhu wkdq rqh dv wkh
uhgxfhg irup sdudphwhu dwwdfkhg wr +p ! � p "! , lv ri wkh irup 4@� lq wkh prqhwdu| prgho
ghvfulehg deryh1 Ghwdlohg uhvxowv ri wkh vwuxfwxudo sdudphwhu hvwlpdwhv duh dydlodeoh iurp
wkh dxwkruv xsrq uhtxhvw1#

Wkh forvh wudgh olqnv ri wkhvh frxqwulhv zlwk wkh hxur duhd vxjjhvw wkdw h{fkdqjh
udwh pryhphqwv djdlqvw wkh hxur duh ri kljkhu uhohydqfh iru h{fkdqjh udwh frqvlghudwlrqv
wkdq wkh  xfwxdwlrqv djdlqvw rwkhu fxuuhqflhv/ dqg lq sduwlfxodu wkh X1V1 groodu1 Zh
dovr shuiruphg hvwlpdwlrqv edvhg rq wkh h{fkdqjh udwh djdlqvw wkh X1V1 groodu/ zklfk duh
dydlodeoh xsrq uhtxhvw1
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lqgh{1
�%$

Wkh yduldeohv lq prgho +<, suhvhqw qrqvwdwlrqdu| ihdwxuhv/
�&�
wkxv

+<, fdq eh lqwhusuhwhg dv wkh orqj0uxq htxloleulxp dfwlqj dv dq dwwudfwru lq
wkh Eh � > Ep � � p

�
� �> E| � � |

�
� �> Es

���
� � s

��� �
� �� sodqh1 Wklv lpsolhv wkdw frlqwh0

judwlrq phwkrgv zloo eh xvhg wr hvwlpdwh wkh xqghuo|lqj sdudphwhuv lq wkh
vshfl�fdwlrq sursrvhg1

Xvlqj gl�huhqw phwkrgv wr hvwlpdwh wkh orqj0uxq uhodwlrqvkls wdeoh 4
suhvhqwv wkh sdudphwhu hvwlpdwhv iru Urpdqld dqg Wxunh|1 Wkh froxpq od0
ehoohg ROV suhvhqwv wkh uhvxowv ri wkh hvwlpdwlrq xvlqj ohdvw vtxduhv/ zklfk
grhv qrw fruuhfw iru wkh srwhqwldo vhuldo fruuhodwlrq ri wkh huuru whup dqg hqgr0
jhqhlw| ri wkh uhjuhvvruv1 Zh dwwhpsw wr fruuhfw wkh hvwlpdwhv ri wkh orqj0uxq
sdudphwhuv xvlqj wzr dgglwlrqdo dowhuqdwlyh phwkrgv= g|qdplf ROV +GROV/
Vwrfn dqg Zdwvrq/ 4<<6, dqg wkh phwkrg sursrvhg e| Skloolsv dqg Oruh0
wdq +4<<4, +SO,1 Wkh GROV vshfl�fdwlrq dxjphqwv wkh ROV vshfl�fdwlrq e|
dgglqj ohdgv dqg odjv ri wkh �uvw gl�huhqfhv ri wkh uhjuhvvruv1 Wkh vshfl0
�fdwlrq wkdw lv dfwxdoo| xvhg lq rughu wr hvwlpdwh wkh orqj0uxq sdudphwhuv
lv
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zkhuh � � lv dvvxphg wr eh dq llg huuru1 Skloolsv dqg Oruhwdq +4<<4,/ e| frq0
wudvw/ sursrvh wr hvwlpdwh wkh orqj0uxq hodvwlflwlhv lpsolhg e| d frlqwhjudwlrq
uhodwlrqvkls e| xvlqj d vshfl�fdwlrq wkdw lqfoxghv ohdgv dqg odjv ri wkh gli0
ihuhqfhg uhjuhvvruv dv zhoo dv odjv ri wkh ghyldwlrqv iurp wkh frlqwhjudwlrq
�%3
Vhh Ìjhuw dqg Orppdw}vfk +5337, dqg Fuhvsr0Fxduhvpd hw do1 +5337, iru d glvfxvvlrq

rq wkh xvh ri wkh FSL0wr0SSL udwlr dv d sur{| ri wkh Edodvvd0Vdpxhovrq h�hfw lq Fhqwudo
dqg Hdvwhuq Hxurshdq hfrqrplhv1�4�

Ghwdlohg uhvxowv iurp gl�huhqw xqlw urrw whvwv dssolhg wr wkh yduldeohv duh dydlodeoh
iurp wkh dxwkruv xsrq uhtxhvw1
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uhodwlrqvkls1 Iru rxu prgho/ wklv lpsolhv hvwlpdwlqj dq htxdwlrq vxfk dv
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zkhuh � � lv dvvxphg wr eh dq llg huuru1 Qrwlfh wkdw wkh lqfoxvlrq ri odjjhg
ghyldwlrqv iurp wkh orqj0uxq htxloleulxp lqgxfhv sdudphwhu qrqolqhdulw| lq
+44,1 Wkh hvwlpdwhv iru wkh SO phwkrg duh rewdlqhg xvlqj qrqolqhdu ohdvw
vtxduhv1 Wdeoh 4 dovr suhvhqwv wkh uhvxowv ri wkh dxjphqwhg Glfnh| Ixoohu
whvw +DGI, dssolhg wr wkh ghyldwlrqv ri wkh orqj0uxq htxloleulxp lpsolhg e|
hdfk rqh ri wkh phwkrgv1

� �
Iru wkh fdvh ri Wxunh|/ wkh prgho zdv hvwlpdwhg

iru wkh zkroh dydlodeoh vdpsoh dqg iru wkh vdpsoh h{foxglqj wkh shulrg fru0
uhvsrqglqj wr wkh shj +4<<<�5334,/ zlwk qr vljql�fdqw fkdqjh lq wkh uhvxowv1
Wkh uhvxowv suhvhqwhg lq wdeoh 4 fruuhvsrqg wr wkh vdpsoh zlwkrxw wkh shj1
Doo prghov lqfoxgh d frqvwdqw lq wkh frlqwhjudwlrq uhodwlrqvkls/ zklfk lv qrw
uhsruwhg lq wkh wdeohv1

Wkh hvwlpdwhv ri wkh orqj0uxq hodvwlflwlhv iru erwk frxqwulhv kdyh wkh fru0
uhfw vljqv dqg duh kljko| vljql�fdqw iru sudfwlfdoo| doo hvwlpdwlrq phwkrg0
rorjlhv +wkh SO phwkrg iru Wxunh| ehlqj dq h{fhswlrq,1 Wkh hvwlpdwhg sd0
udphwhuv fruuhvsrqglqj wr prqh| vxsso| gl�huhqwldov duh lq olqh zlwk wkrvh
uhsruwhg lq wkh hpslulfdo olwhudwxuh ri wkh prqhwdu| prgho ri h{fkdqjh udwh
ghwhuplqdwlrq iru erwk fdvhv1 Zkloh wkh hvwlpdwh ri � � iru Wxunh| lv qrw vlj0
ql�fdqwo| gl�huhqw iurp rqh lqghshqghqwo| ri wkh phwkrg xvhg/ wkh hvwlpdwh
iru Urpdqld lv uhodwlyho| orzhu/ lqglfdwlqj vrph ghjuhh ri voxjjlvkqhvv lq wkh
dgmxvwphqw wr SSS1 Wkh hvwlpdwhv ri wkh orqj0uxq lqfrph hodvwlflwlhv lpsolhg
e| wkh h{fkdqjh udwh prgho iru wkh URO2HXU h{fkdqjh udwh duh lq wkh udqjh
ri ydoxhv rewdlqhg xvlqj srrohg hvwlpdwhv uhsruwhg lq Fuhvsr0Fxduhvpd hw do1
+5337, iru d sdqho ri vl{ FHHFv lqfoxglqj Urpdqld/ zlwk d uhodwlyho| kljk
hodvwlflw| iru lqgxvwuldo surgxfwlrq

� �
dqg d uhodwlyho| orz hodvwlflw| wr sulfh

�6�
Wkh GROV dqg SO vshfl�fdwlrq zhuh hvwlpdwhg xvlqj wkuhh odjv dqg ohdgv ri wkh �uvw

gl�huhqfh ri wkh uhjuhvvruv dqg dv pdq| odjv ri wkh ghyldwlrqv ri htxloleulxp dv dsshduhg
vljql�fdqw +wkuhh ru irxu/ ghshqglqj rq wkh fxuuhqf|,1 Wkh DGI whvw lqfoxghv dv pdq| odjv
ri wkh �uvw gl�huhqfh ri wkh huuru fruuhfwlrq whup dv qhfhvvdu| wr uhpryh wkh dxwrfruuhodwlrq
lq wkh uhvlgxdov ri wkh whvw htxdwlrq +zlwk d pd{lpxp ri wzhoyh odjv,1�%	

Wkh lpsruwdqfh ri surgxfwlrq g|qdplfv lq vkruw0uxq ghyhorsphqwv ri wkh h{fkdqjh
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ghyhorsphqwv dv frpsduhg wr wkh sdqho uhvxowv dqg wr wkh uhvxowv iru Wxunh|1

Iru wkh fdvh ri Wxunh|/ wkh SO phwkrg whqgv wr �qg qr vljql�fdqw orqj0
uxq h�hfwv ri lqgxvwuldo surgxfwlrq gl�huhqwldov rq wkh qrplqdo h{fkdqjh udwh
djdlqvw wkh hxur/ zkloh ROV dqg GROV suhvhqw vljql�fdqw srlqw hvwlpdwhv
wkdw duh orzhu lq devroxwh ydoxh wkdq wkrvh irxqg iru Urpdqld1 Wkh hvwlpdwhv
ri � � duh kljkhu lq devroxwh ydoxh wkdq wkrvh rewdlqhg iru Urpdqld dqg wkdq
wkh hvwlpdwhv uhsruwhg lq Fuhvsr0Fxduhvpd hw do1 +5337, iru FHHFv/ lqgl0
fdwlqj d kljkhu vhqvlwlylw| ri wkh h{fkdqjh wr uhodwlyh sulfh ghyhorsphqwv lq
Wxunh|1

Xvlqj wkh frlqwhjudwlrq uhodwlrqvklsv lpsolhg e| wkh hvwlpdwhv lq wdeoh 4/
zh frqvwuxfwhg ghyldwlrqv iurp wkh h{fkdqjh udwh djdlqvw wkh hxur lpsolhg
e| ixqgdphqwdov iru Urpdqld dqg Wxunh|1 Wkh orj ghyldwlrqv duh sorwwhg lq
�jxuhv 5 dqg 61 Wkh ryhudoo g|qdplfv ri wkh ghyldwlrqv iurp wkh hvwlpdwhg
frlqwhjudwlrq uhodwlrqvkls duh vlplodu dfurvv hvwlpdwlrq phwkrgv/ dowkrxjk
wkhuh duh vljql�fdqw gl�huhqfhv frqfhuqlqj wkh ohyho ri ghyldwlrq1 Iru erwk
fxuuhqflhv/ wkh yrodwlolw| ri wkh ghyldwlrqv durxqg wkh h{fkdqjh udwh lpsolhg
e| ixqgdphqwdov lv ylvleo| kljkhu lq wkh �uvw sduw ri wkh vdpsoh1 Iru Urpdqld/
ohvv yrodwloh ghyldwlrqv duh revhuydeoh dv ri 4<<</ zkloh lq Wxunh|/ ghyldwlrqv
vwdelol}h douhdg| durxqg wkh ehjlqqlqj ri 4<<;1 Zlwk wkh h{fhswlrq ri wkrvh
hphujlqj iurp wkh ROV hvwlpdwh/ ghyldwlrqv iurp wkh hvwlpdwhg htxloleulxp
lq Urpdqld whqg wr vkrz dq ryhudoo xqghuydoxdwlrq ri wkh fxuuhqf| iru wkh
shulrg uhylhzhg/ h{fhsw iru wkh vhfrqg kdoi ri 4<<;1 Wkh Wxunlvk olud zdv
prvwo| xqghuydoxhg xqwlo wkh ehjlqqlqj ri 4<<;1 Vlqfh 4<<; wkh olud kdv
uhpdlqhg forvhu wr htxloleulxp wkdq lq wkh shulrg ehiruh/ zlwk fohdu xqghu0
ydoxdwlrq suhvvxuhv lq wkh ehjlqqlqj ri 4<<; +uh hfwlqj wkh qhjdwlyh h�hfwv
ri wkh Uxvvldq fulvlv, dqg lq wkh diwhupdwk ri wkh fxuuhqf| fulvlv dqg wkh
dedqgrqphqw ri wkh glvlq dwlrq surjudp lq 53341 Wkh prvw uhfhqw hvwlpdwhv
vhhp qrw wr lqglfdwh shuvlvwhqw h{fkdqjh udwh ryhu0 ru xqghuydoxdwlrqv1

� �

8 Ixqgdphqwdov dqg �{hg h{fkdqjh udwhv= Wkh

fdvh ri Exojduld dqg Furdwld

Xqghu wkh srolf| ri ixoo| �{hg h{fkdqjh udwhv +fxuuhqf| erdugv ru frpsdud0
eo| fuhgleoh �{hg h{fkdqjh udwh uhjlphv,/ prqh| vxsso| lv hqgrjhqrxv1 Lq
wkh ehqfkpdun fdvh ri d fxuuhqf| erdug/ wkh prqhwdu| edvh lv ixoo| fry0

udwh ri wkh Urpdqldq ohx zdv dovr kljkoljkwhg e| wkh Judqjhu fdxvdolw| whvw uhvxowv lq
Jxhrujxlhy +5336, iru wkh fdvh ri wkh h{fkdqjh udwh djdlqvw wkh X1V1 groodu1�%


Iru d uhfhqw dvvhvvphqw ri h{fkdqjh udwh plvdoljqphqwv ri wkh Wxunlvk olud djdlqvw wkh
X1V1 groodu vhh h1j1 Ù}odoh dqg \hogdq +5337,1
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huhg e| iruhljq h{fkdqjh uhvhuyhv1 Ixuwkhupruh/ wkh fkdqjh lq prqh| vxsso|
lv ghwhuplqhg e| lqwhuqdwlrqdo wudqvdfwlrqv +wudgh dqg fdslwdo  rzv,1 Wklv
hqvxuhv wkh vxvwdlqdelolw| ri fxuuhqf| erdugv +Jkrvk hw do1/ 5333,/ ehfdxvh
fdslwdo  ljkwv dxwrpdwlfdoo| uhgxfh wkh prqhwdu| edvh/ zklfk vwuhqjwkhqv
wkh h{fkdqjh udwh1

Xqghu fxuuhqf| erdugv dqg frpsdudeo| �{hg h{fkdqjh udwh uhjlphv +gh
idfwr fxuuhqf| erdugv,/ ghpdqg iru grphvwlf prqh| gluhfwo| ghwhuplqhv
prqh| vxsso|/ zkloh wkh h{fkdqjh udwh uhpdlqv h{rjhqrxv1 Fruuhvsrqglqjo|/
wkh prqhwdu| dssurdfk wr wkh h{fkdqjh udwh lv qrw dssursuldwh lq wklv fdvh1
Krzhyhu/ ixqgdphqwdov vwloo kdyh d fuxfldo lpsruwdqfh iru wkrvh frxqwulhv1
Rq wkh rqh kdqg/ h{fkdqjh udwh0edvhg vwdelol}dwlrq pd| wuljjhu udslg frq0
vxpswlrq jurzwk dv d uhvxow ri orzhu lqwhuhvw udwhv dqg wkh lpsuryhphqw ri
wkh edqnlqj vhfwru1 Wklv hfrqrplf hqylurqphqw pdnhv lw pruh gl!fxow iru
wkh frxqwu| lpsohphqwlqj d fxuuhqf| erdug wr uhdfk wkh ohyhov ri lq dwlrq
lq wkh dqfkru hfrqrp| +wkh hxur duhd lq wkh fdvh ri Exojduld dqg Furdwld,1
Dv d uhvxow/ wkh h{fkdqjh udwh pd| ghyldwh lqfuhdvlqjo| iurp lwv k|srwkhwlfdo
ixqgdphqwdo ohyhov suhydlolqj xqghu iuhh  rdwlqj1 Wkxv/ wkhvh frxqwulhv pd|
idfh jurzlqj frpshwlwlyhqhvv sureohpv/ hyhq wkrxjk rxwsxw jurzwk dqg fds0
lwdo lq rzv hqvxuh wkh vxvwdlqdelolw| ri srolflhv1 Srvvleo|/ wkh ghwhulrudwlrq ri
frpshwlwlyhqhvv lv uhyhuvhg lq odwh vwdjhv ri uhirupv diwhu vwuxfwxudo uhirup
frph ixoo| lqwr h�hfw1

Rq wkh rwkhu kdqg/ �{hg h{fkdqjh udwh uhjlphv +exw ohvv vr fuhgleoh fxu0
uhqf| erdugv, duh jhqhudoo| vhhq dv pruh yxoqhudeoh wr fdslwdo  ljkwv ru vxg0
ghq vwrsv ri fdslwdo lq rzv +vhh Plohvl0Ihuuhwwl dqg Ud}lq/ 4<<<,1 Jkrvk hw
do1 +5335, uhfrpphqg yroxqwdu| hduo| h{lwv iurp �{hg h{fkdqjh udwh uhjlphv
diwhu wkh dlpv ri �qdqfldo vwdelol}dwlrq/ vx!flhqw glvlq dwlrq dqg fuhglelolw|
ri wkh qdwlrqdo prqhwdu| srolf| kdyh ehhq dfklhyhg1 Krzhyhu/ rswlpdo wlp0
lqj lv fuxfldo iru wkh vxffhvv ri wklv vwudwhj|1 D frxqwu| kdv wr suhdqqrxqfh
lwv prqhwdu| vwudwhj| dqg suryh wkh fuhglelolw| ri lwv prqhwdu| srolf| gxulqj
wklv surfhvv1 Lq jhqhudo/ wklv phdqv wkdw h{fkdqjh udwh srolf| vkrxog dyrlg
h{fkdqjh udwh plvdoljqphqwv ehiruh wkh olehudol}dwlrq ri h{fkdqjh udwhv1

Exojduld/ dqg wr d ohvvhu ghjuhh dovr Furdwld/ idfh vshfl�f prqhwdu| srolf|
fkdoohqjhv1 Erwk frxqwulhv kdyh wkh survshfw ri ehfrplqj lqwhjudwhg wr wkh
HX uhodwlyho| idvw dqg hyhqwxdoo| dgrswlqj wkh hxur1 Wkhuhiruh/ wkh| pd|
flufxpyhqw wkh sureohp ri dq rswlpdo wlplqj ri wkhlu h{lwv iurp �{hg h{0
fkdqjh udwh uhjlphv e| d orqj0whup vwudwhj| wrzdug hxur dgrswlrq1 Dv sduw
ri wklv srolf|/ frxqwulhv fdq dyrlg wkh  h{lelol}dwlrq ri h{fkdqjh udwhv1 Iru
h{dpsoh/ Hvwrqld dqg Olwkxdqld frqwlqxh wkhlu srolf| ri �{hg h{fkdqjh udwhv
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zlwk }hur  xfwxdwlrq edqgv lq HUP LL1
�7�
Lqvridu dv wkh pdfurhfrqrplf sro0

lf| pl{ hqvxuhv �qdqfldo vxvwdlqdelolw|/ srvvleoh h{fkdqjh udwh plvdoljqphqwv
+ryhuydoxdwlrq, duh wr vrph ghjuhh ohvv lpsruwdqw lq wklv yhu| vshfl�f fdvh/
ehfdxvh wkh Edodvvd0Vdpxhovrq h�hfw uhvxowv lq d frqwlqxrxv dssuhfldwlrq ri
wkh h{fkdqjh udwh1

Lq dgglwlrq wr wkh suhylrxv dujxphqwv/ zh kdyh wr nhhs lq plqg wkdw erwk
Exojduld dqg Furdwld vkrz d klvwru| ri orz +}hur ru qhduo| }hur, h{fkdqjh
udwh yrodwlolw|1 Lq wkh fdvh ri Furdwld/ wkh gh idfwr shj ri wkh Furdwldq nxqd
wr wkh hxur zlwk d edqg zlgwk ri derxw 	 5( lv prwlydwhg e| wkh kljk ghjuhh
ri groodul}dwlrq ri wkh Furdwldq hfrqrp|1 Exojduld/ e| frqwudvw/ zdv xqvxf0
fhvvixo zlwk lq dwlrq vwdelol}dwlrq xqwlo 4<<:/ vr wkdw wkh lpsohphqwdwlrq ri
d fxuuhqf| erdug duudqjhphqw zdv edvlfdoo| wkh rqo| zd| wr txlfno| vwdelol}h
lq dwlrq dqg lq dwlrq h{shfwdwlrqv1 Lq erwk fdvhv/ h{fkdqjh udwh pryhphqwv
duh qrw  h{leoh hqrxjk wr gluhfwo| hvwlpdwh d prqhwdu| prgho1

Rxu dssurdfk lv wkhuhiruh wr hvwlpdwh d prqhwdu| prgho ghulyhg lq vhfwlrq
7 iru d sdqho ri vhyhq iruphu dqg fxuuhqw fdqglgdwh frxqwulhv +F}hfk Uhsxeolf/
Kxqjdu|/ Srodqg/ Urpdqld/ Vorydn Uhsxeolf/ Voryhqld dqg Wxunh|,1 Wkh
sdqho vshfl�fdwlrq lv vlplodu wr htxdwlrq +<,/
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� � n � � Es

���
89� � s

��� �
� � n % 89� > +45,

zkhuh wkh yduldeohv kdyh wkh vdph qrwdwlrq dv deryh/ exw wkh huuru whup
% 89� lv dvvxphg wr eh frpsrvhg ri d �{hg frxqwu| h�hfw/ d �{hg wlph h�hfw/
+frpprq wr doo frxqwulhv lq wkh sdqho, dqg d frxqwu|0vshfl�f zklwh qrlvh
huuru1 Sdqho xqlw urrw whvwv fduulhg rxw iru wkh yduldeohv ri wkh prgho jlyh
hylghqfh wkdw wkh vshfl�fdwlrq jlyhq e| +45, vkrxog eh hvwlpdwhg xvlqj sdqho
frlqwhjudwlrq phwkrgv1

� �
Zh wkhq xvh wkh hvwlpdwhg frh!flhqw wr vlpxodwh

d �k|srwkhwlfdo� uhodwlyh sdwk ri wkh htxloleulxp h{fkdqjh udwh djdlqvw wkh
hxur +gulyhq e| uhodwlyh ghyhorsphqwv lq pdfurhfrqrplf ixqgdphqwdov lq
wkhvh frxqwulhv dv frpsduhg wr wkh hxur duhd, iru Exojduld dqg Furdwld gxu0
lqj wkh shj shulrg1

Wdeoh 5 suhvhqwv wkh hvwlpdwhv iru wkh sdqho xvlqj gl�huhqw phwkrgv iru
d edodqfhg sdqho ehwzhhq Mdqxdu| 4<<7 dqg Pd| 53361 Vlploduo| wr wkh suh0
ylrxv vhfwlrq/ zh hvwlpdwh wkh prqhwdu| prgho ri h{fkdqjh udwhv e| GROV/
� 

Diwhu d fduhixo dvvhvvphqw ri dssursuldwhqhvv dqg vxvwdlqdelolw| ri wkh fxuuhqf| erdugv

lq Hvwrqld dqg Olwkxdqld/ erwk frxqwulhv mrlqhg wkh HUP LL rq Mxqh 5:/ 5337/ zlwk wkhlu
h{lvwlqj fxuuhqf| erdug duudqjhphqwv edvhg rq wkh hxur lq sodfh1 Wklv pryh lpsrvhv
xqlodwhudo frpplwphqwv rq wkhvh frxqwulhv/ zkloh qr reoljdwlrqv duh iruhvhhq iru wkh HFE1�6�

Uhvxowv ri sdqho xqlw urrw whvwv dffruglqj wr Lp hw do1 +5336, duh dydlodeoh iurp wkh
dxwkruv xsrq uhtxhvw1
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zklfk lv dovr uhfrpphqghg e| Ndr dqg Fkldqj +5333,1 Ixuwkhupruh/ sdqho
gdwd hqdeohv xv wr lqfoxgh wlph h�hfwv +wlph gxpplhv,/ zklfk pd| fruuh0
vsrqg wr vrph jhqhudo h{whuqdo ghyhorsphqw +h1j1 h{whuqdo vkrfnv vxfk dv
wkh Uxvvldq fulvlv,1 Dowhuqdwlyho|/ zh hvwlpdwh d GROV vshfl�fdwlrq dffrxqw0
lqj iru wkh frqwhpsrudqhrxv fruuhodwlrq lq wkh huuruv dfurvv frxqwulhv e| d
vhhplqjo| xquhodwhg uhjuhvvlrq +VXU,1 Wkhvh vshfl�fdwlrqv duh ghqrwhg lq
wdeoh 5 e| GROV0W dqg GROV0VXU/ uhvshfwlyho|1 Zh dovr uhsruw wkh whvw
vwdwlvwlfv iru wkh DGI whvw iru sdqho frlqwhjudwlrq sursrvhg e| Ndr +4<<<,1
Wkhvh whvw vwdwlvwlfv duh dgmxvwhg iru wkh srwhqwldo hqgrjhqhlw| ri wkh frlq0
whjudwlqj yduldeohv/ pdnlqj xvh ri wkh orqj0uxq frqglwlrqdo yduldqfh ri wkh
uhvlgxdov +vhh Ndr/ 4<<</ iru d glvfxvvlrq,1

Rxu uhvxowv vkrz wkdw wkh prgho sdudphwhuv duh yhu| urexvw wr wkh iru0
pxodwlrqv ri wkh hvwlpdwlrq htxdwlrq1

� �
Wkh uhvxowv ri sdqho hvwlpdwlrqv duh

frpsdudeoh wr wkh suhylrxv uhvxowv iru Urpdqld dqg Wxunh|1 Wkh sdqho
hvwlpdwhv/ hvshfldoo| wkh hvwlpdwhg frh!flhqw iru wkh lqgxvwuldo surgxfwlrq
gl�huhqwdo lq vhyhudo vshfl�fdwlrqv/ pd| eh frqvlghuhg wr eh forvhu wr jhqhu0
doo| uhsruwhg uhvxowv +vhh Jurhq 4<<; dqg 5335,1 Vxusulvlqjo|/ wkh lqfoxvlrq
ri wlph h�hfwv grhv qrw frqwulexwh wr wkh txdolw| ri hvwlpdwlrqv1 Lq sduwlfx0
odu/ wkh frh!flhqw iru lqgxvwuldo surgxfwlrq lv forvh wr }hur dqg lqvljql�fdqw1
Ixuwkhupruh/ wkh sdqho DGI whvw uhmhfwv wkh frlqwhjudwlqj uhodwlrqvkls iru
wklv vshfl�fdwlrq1 Vhqvlwlylw| dqdo|vhv vkrz wkdw wklv lv hvshfldoo| dwwulexw0
deoh wr wkh revhydwlrqv fruuhvsrqglqj wr Wxunh|1 Wklv pd| lqglfdwh wkdw
gl�huhqw vkrfnv kdyh rffxuhg lq Wxunh| dqg lq rwkhu fdqglgdwh frxqwulhv lq
wkh plg04<<3v1 Wkh uhvxowv lpsuryh dovr li zh xvh vkruwhu wlph shulrgv +h1j1
iurp 4<<8 wr 5336, iru wkh hvwlpdwlrq1

� �

Lq rughu wr fuhdwh wkh �k|srwkhwlfdo� sdwk ri wkh ixqgdphqwdov0gulyhq
h{fkdqjh udwh iru wkh shj shulrg lq Exojduld dqg Furdwld/ zh zloo xvh wkh sd0
udphwhu hvwlpdwhv rewdlqhg e| GROV dqg wkh fruuhvsrqglqj ixqgdphqwdov
ri wkhvh wzr hfrqrplhv1

� �
Jlyhq wkdw wkh sdudphwhu hvwlpdwhv duh rewdlqhg

xvlqj d sdqho zlwk �{hg h�hfwv zkhuh wkh frxqwulhv ri lqwhuhvw zhuh qrw lq0
foxghg/ d ghflvlrq kdv wr eh wdnhq dv wr krz wr qrupdol}h wkh ohyho ri wkh
lpsolhg htxloleulxp h{fkdqjh udwh1 Lq wkh fdvh ri Exojduld wklv qrupdol}dwlrq
lv vhw e| dvvxplqj wkdw wkh ohyho ri wkh h{fkdqjh udwh fruuhvsrqghg wr wkh
�6�
Wklv vwdwhphqw lv ixuwkhu frq�uphg e| vhqvlwlylw| dqdo|vhv iru d frpsdudeoh sdqho

suhvhqwhg lq Fuhvsr0Fxduhvpd hw do1 +5337,1�% 
Wkh fruuhvsrqglqj uhvxowv duh qrw uhsruwhg khuh exw duh dydlodeoh iurp wkh dxwkruv

xsrq uhtxhvw1�6#
Zkhq lqwhusuhwlqj wkh uhvxowv/ zh vkrxog nhhs lq plqg wkdw h{fkdqjh udwh plvdoljq0

phqwv hvwlpdwhg rq wkh edvlv ri sdqho gdwd whqg wr vkrz juhdwhu yrodwlolw| wkdq wkrvh
gluhfwo| edvhg rq wkh lqglylgxdo wlph vhulhv +vhh h1j1 Ìjhuw dqg Kdoshuq/ 5337,1

4:



ydoxh lpsolhg e| wkh ixqgdphqwdov/ rq dyhudjh/ lq wkh vhfrqg kdoi ri 4<<;1
Iru Furdwld zh zloo dvvxph wkdw wkh h{fkdqjh udwh fruuhvsrqghg wr wkh rqh
lpsolhg e| wkh ixqgdphqwdov lq Rfwrehu 4<<7/ zkhq wkh shj zdv lqwurgxfhg1
Iljxuhv 7 dqg 8 suhvhqw wkh hyroxwlrq ri wkh dfwxdo h{fkdqjh udwh dqg wkh
�k|srwkhwlfdo� ixqgdphqwdov0gulyhq h{fkdqjh udwh iru wkh wzr hfrqrplhv1
Il{hg h�hfwv lpsolhg e| wklv surfhgxuh duh ri dssursuldwh vl}h dffruglqj wr
wkh fulwhuld sursrvhg e| Pdhvr0Ihuqdqgh}d hw do1 +5337,1 Lq sduwlfxodu/ �{hg
h�hfwv ghulyhg iru Exojduld duh voljkwo| kljkhu wkdq �{hg h�hfwv hvwlpdwhg lq
wkh ruljlqdo vdpsoh/ zkloh wkh| duh pxfk pruh vlplodu wr rwkhu FHHFv lq wkh
fdvh ri Furdwld1 Wklv revhuydwlrq fruuhvsrqgv eurdgo| wr wkh vlplodulwlhv eh0
wzhhq wkh dqdo|}hg frxqwulhv1 Wkxv/ wkh �{hg h�hfwv xvhg khuh iru Exojduld
dqg Furdwld h�hfwlyho| dgmxvw iru vwuxfwxudo fkdudfwhulvwlfv ri wkh lqglylgxdo
frxqwulhv1

Exojduld

Vrph lqwhuhvwlqj ihdwxuhv fdq eh revhuyhg lq wkh fdvh ri Exojduld1 Sulru wr
wkh 4<<: fulvlv/ wkh h{fkdqjh udwh zdv vljql�fdqwo| ryhuydoxhg

� $
dv frpsduhg

wr wkh h{fkdqjh udwh lpsolhg e| pdfurhfrqrplf ixqgdphqwdov1 Ixuwkhupruh/
wkh vl}h ri ghsuhfldwlrq gxulqj k|shulq dwlrq urxjko| fruuhvsrqgv wr wkh rqh
lpsolhg e| wkh ixqgdphqwdov0gulyhq h{fkdqjh udwh1 Zh fdq vhh d gdps0
hqhg ryhuvkrrwlqj ehkdylru ri wkh lpsolhg prqhwdu| h{fkdqjh udwh/ zklfk lv
pdlqo| dwwulexwdeoh wr wkh ghyhorsphqw ri wkh lqwhuhvw udwh gl�huhqwldo1 Vlqfh
wkh lqwurgxfwlrq ri wkh fxuuhqf| erdug/ wkh �k|srwkhwlfdo� h{fkdqjh udwh kdv
iroorzhg d ghsuhfldwlqj sdwk1 Rq wkh rqh kdqg/ wklv ghyhorsphqw pd| lpso|
wkdw wkh Exojduldq fxuuhqf| lv ryhuydoxhg djdlq lq wkh odvw sduw ri wkh vdpsoh1
Wklv ehkdylru sdwwhuq iroorzv wkh vr0fdoohg h{fkdqjh udwh0edvhg vwdelol}dwlrq
v|qgurph +vhh Jkrvk hw do1/ 5335,1 Rq wkh rwkhu kdqg/ zh fdq vhh wkdw wkh
�k|srwkhwlfdo� h{fkdqjh udwh kdv vwdelol}hg lq 5334/ zklfk lqglfdwhv wkdw wkh
Exojduldq hfrqrp| kdv dgmxvwhg wr d qhz h{fkdqjh udwh uhjlph xqghu wkh
fxuuhqf| erdug1 Dfwxdoo|/ wkh ghyldwlrqv ehwzhhq wkh �k|srwkhwlfdo� dqg
wkh dfwxdo h{fkdqjh udwhv duh pruh gl!fxow wr lqwhusuhw lq wklv fdvh ehfdxvh
ri vwdwlvwlfdo fkdqjhv dqg d fxuuhqf| uhydoxdwlrq diwhu wkh fxuuhqf| fulvlv ri
4<<:1

Lq dwlrq uhpdlqhg uhodwlyho| kljk lq Exojduld +deryh 8( dw wkh hqg ri
5336,1 Xqghu �{hg h{fkdqjh udwhv/ d shuvlvwhqw lq dwlrq gl�huhqwldo zlwk uh0
vshfw wr wkh dqfkru frxqwu| pd| ohdg wr dq ryhuydoxdwlrq ri wkh uhdo h{fkdqjh
�73
Wklv frqfoxvlrq lv/ krzhyhu/ vhqvlwlyh wr wkh vshfl�fdwlrq ri wkh frqvwdqw whup lq wkh

vlpxodwlrq/ zklfk zdv glvfxvvhg deryh1 E| frqwudvw/ dowhuqdwlyh ghulydwlrqv ri wkh frqvwdqw
whup zrxog ohdg wr d frqixvlqj ehkdylru ri wkh h{fkdqjh udwh hvshfldoo| gxulqj wkh fxuuhqf|
fulvlv lq 4<<:1
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udwh dqg/ dffruglqjo|/ wr d idoo lq wkh frpshwlwlyh srvlwlrq lq wkh hfrqrp|1
Rqh zd| wr dvvhvv wklv ulvn lv wr dqdo|}h wkh fxuuhqw dffrxqw srvlwlrq1 Wkh
Exojduldq fxuuhqw dffrxqw gh�flw zlghqhg vkduso| iurp 318( ri JGS lq 4<<;
wr ;16( lq 53361 Wklv zdv wkh uhvxow ri vwurqj jurzwk lq frqvxphu jrrgv
lpsruwv/ exw pdlqo| dovr ri wkh lqfuhdvh lq lpsruwv ri lqyhvwphqw jrrgv1 Wkh
jds lv/ krzhyhu/ odujho| fryhuhg e| IGL lq rzv dqg r!fldo �qdqflqj1 Zkloh
lqlwldoo| prvw ri wklv �qdqflqj fdph wkurxjk sulydwl}dwlrq uhyhqxhv/ Exojduld
dovr pdqdjhg wr gudz vxevwdqwldo ixqgv iurp qrqsulydwl}dwlrq gluhfw lqyhvw0
phqw diwhu wkh sulydwl}dwlrq surfhvv vorzhg grzq1 Wkh �vfdo dffrxqw/ e|
frqwudvw/ zdv forvh wr edodqfh lq uhfhqw |hduv dqg glg wkhuhiruh qrw lqfuhdvh
wkh fxuuhqw dffrxqw gh�flw ixuwkhu1 Ryhudoo/ wklv slfwxuh vxjjhvwv wkdw wkh
ryhuydoxdwlrq grhv qrw srvh d vxevwdqwldo ulvn wr wkh hfrqrp|1

Wr hydoxdwh wkh hyroxwlrq ri frpshwlwlyhqhvv lq wkh Exojduldq hfrqrp| lq
ylhz ri d srvvleoh h{fkdqjh udwh ryhuydoxdwlrq/ lw lv xvhixo wr h{dplqh xqlw
oderu frvw ghyhorsphqwv1 Iurp 5333 wr 5335/ wkh dqqxdo fkdqjh ri xqlw oderu
frvwv zdv rqo| durxqg 518(/ ghvslwh dq dyhudjh lq dwlrq udwh ri doprvw ;(
lq wkrvh wkuhh |hduv1 Wkh uhdvrq zdv d udslg surgxfwlylw| lqfuhdvh1 Wkh
Exojduldq hfrqrp| lv lq d frpsdudwlyho| hduo| vwdjh ri ghyhorsphqw/ dqg
wkxv vwloo surylghv vx!flhqw pdujlqv iru surgxfwlylw| jdlqv1 Wkhvh idyrudeoh
oderu frvw ghyhorsphqwv khoshg vxvwdlq wkh idyrudeoh frpshwlwlyh srvlwlrq
ri wkh hfrqrp| lq vslwh ri d srvvleoh ryhuydoxdwlrq ri wkh fxuuhqf|1 Wkh
LPI vkduhv wkh ylhz wkdw sulfh dqg zdjh lqglfdwruv gr qrw lqglfdwh d orvv
lq frpshwlwlyhqhvv/ vxjjhvwlqj wkdw wkh uhdo h{fkdqjh udwh dssuhfldwlrq vlqfh
plg04<<: kdv wr d odujh h{whqw ehhq dwwulexwdeoh wr wkh Edodvvd0Vdpxhovrq
h�hfw dqg wr sulfh olehudol}dwlrq +vhh h1j1 LPI/ 5333,1 Wkh prvw uhfhqw gdwd
iru wkh |hdu 5336 pd|/ krzhyhu/ srlqw wr srwhqwldo ulvnv/ zlwk xqlw oderu frvwv
lqfuhdvlqj e| pruh wkdq :(1

Furdwld

Iljxuh 8 suhvhqwv wkh g|qdplfv ri wkh vlpxodwhg htxloleulxp h{fkdqjh udwh
djdlqvw wkh dfwxdo h{fkdqjh udwh iru Furdwld1 Lq wkh oljkw ri wkh ghyhors0
phqwv ri wkh ixqgdphqwdov0gulyhq h{fkdqjh udwh/ wkh ohyho ri wkh shj dsshduv
h{wuhpho| +dqg lqfuhdvlqjo|, ryhuydoxhg1 Wr dvvhvv zkhwkhu d vxvwdlqhg dqg
zlghqlqj ryhuydoxdwlrq ri wkh fxuuhqf| srvhv d ulvn wr frpshwlwlyhqhvv/ zh
djdlq h{dplqh edodqfh ri sd|phqw ghyhorsphqwv1 Vlqfh 4<<;/ wkh fxuuhqw
dffrxqw gh�flw kdv ehhq dw durxqg 9( ri JGS rq dyhudjh1 Ehklqg wklv �j0
xuh vwdqgv d kxjh wudgh gh�flw ri durxqg 53( ri JGS/ uhvxowlqj iurp wkh
idloxuh wr dgmxvw wkh h{sruw vwuxfwxuh wr qhz ghpdqg1 Wklv kljk wudgh gh�flw
lv frxqwhuedodqfhg e| d srvlwlyh vhuylfh edodqfh dv d uhvxow ri lqfrph iurp
wrxulvp dv zhoo dv e| wkh lq rzv ri ixqgv iurp h{sdwuldwhv1 Iurp 4<<; wr
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5336/ wkh fxuuhqw dffrxqw gh�flw zdv hqwluho| �qdqfhg e| IGL lq rzv/ zklfk
kdyh dovr dprxqwhg wr 9( ri JGS rq dyhudjh vlqfh 4<<;1 Wklv vxjjhvwv wkdw
wkh kljk fxuuhqw dffrxqw gh�flw lv qhyhuwkhohvv vxvwdlqdeoh1 Exw wkh prvw
uhfhqw ghyhorsphqwv pd| srlqw wr d fhuwdlq ulvn1 Wkh fxuuhqw dffrxqw gh�flw
kdv zlghqhg lq uhfhqw |hduv iurp 518( ri JGS lq 5333 wr doprvw :( lq 5336/
zkloh IGL lq rzv kdyh uhpdlqhg uhodwlyho| vwdeoh1

� �
Li wkh fxuuhqw dffrxqw

gh�flw frqwlqxhv wr zlghq dqg wklv ghyhorsphqw lv qrw pdwfkhg e| lqfuhdvlqj
IGL lq rzv/ wklv pd| srlqw dw lqfuhdvlqj gl!fxowlhv zlwk wkh ryhuydoxdwlrq
ri wkh fxuuhqf|1

D vhfrqg idfwru wr nhhs lq plqg/ hvshfldoo| zkhq hydoxdwlqj wkh frpshw0
lwlyh srvlwlrq ri wkh hfrqrp|/ duh xqlw oderu frvw ghyhorsphqwv1 Wkhvh vhhp
qrw wr lqglfdwh dq xqvxvwdlqdeoh vlwxdwlrq/ dv erwk lq dwlrq dqg wkh lqfuhdvh
lq xqlw oderu frvwv vkrzhg udwhv ri ehorz 5( lq 53361

D kljko| uhohydqw dvshfw iru wkh ihdvlelolw| ri dq h{fkdqjh udwh uhod{dwlrq
duh wkh frvwv dvvrfldwhg zlwk vxfk d srolf| vkliw1 Rqh dujxphqw sxw iruzdug
e| wkh vxssruwhuv ri wkh fxuuhqw uhjlph lv wkh kljk ghjuhh ri hxurl}dwlrq
ri wkh hfrqrp|1 Li dvvhw dqg frpprglw| sulfhv dv zhoo dv zdjhv duh vhw lq
hxur/ d ghydoxdwlrq ri wkh h{fkdqjh udwh gluhfwo| ihhgv lqwr wkh grphvwlf
sulfh ohyho/ ohdglqj wr kljkhu lq dwlrq dqg d uhglvwulexwlrq zlwklq wkh hfrq0
rp|1 Eloophlhu dqg Erqdwr +5335, dujxh wkdw hxurl}dwlrq lv prvwo| olplwhg
wr �qdqfldo dvvhwv +dvvhw vxevwlwxwlrq/ vdylqjv lq iruhljq fxuuhqf| dqg iruhljq
fxuuhqf|0grplqdwhg ru lqgh{hg ordqv,/ zkloh uhwdlo sulfhv duh kdugo| d�hfwhg
e| h{fkdqjh udwh pryhphqwv1 Vwulfw h{fkdqjh udwh wdujhwlqj pd| wkhuhiruh
qrw eh qhfhvvdu|1 Wkh dxwkruv vxjjhvw d judgxdo vkliw dzd| iurp wkh sdvw
srolf| ri h{fkdqjh udwh wdujhwlqj1

Ixuwkhupruh/ �jxuh 8 pd| ryhuhvwlpdwh wkh dfwxdo ghjuhh ri ryhuydoxdwlrq
ehfdxvh wkh xvh ri iruhljq fxuuhqflhv lq wkh Furdwldq hfrqrp| orvw lpsruwdqfh
gxulqj wkh shulrg dqdo|}hg1 Vwl{ +5336, uhsruwv wkdw wkh vkduh ri Furdwldq
uhvsrqghqwv kroglqj iruhljq fxuuhqflhv ghfolqhg iurp doprvw 93( lq 4<<: wr
derxw 53( lq 53341 Hyhq wkrxjk wkhvh qxpehuv fdqqrw eh wudqvodwhg rqh wr
rqh lqwr vwdqgdug prqhwdu| djjuhjdwhv/ wkh| vkrz wkdw d vljql�fdqw sduw ri
P5 jurzwk kdv dfwxdoo| ehhq r�vhw e| fruuhvsrqglqj ghfolqhv ri xquhsruwhg
iruhljq fxuuhqf| kroglqjv1
�&�
Lw vkrxog eh qrwhg wkdw wkh fxuuhqw dffrxqw gh�flw lq 5336 lv eldvhg wr d fhuwdlq h{whqw

e| d rqh0r� hyhqw lq wkh vdph |hdu1 D sdwhqw wudqvihu ri wkh Furdwldq skdupd}hxwlfdo
frpsdq| SOLYD g1g1 wr d eudqfk lq Kxqjdu| zdv qrw dffrpsdqlhg e| d �qdqfldo frxq0
whu rz/ vr wkdw lw zruvhqhg wkh fxuuhqw dffrxqw gh�flw1 Dffruglqj wr wkh 5336 Dqqxdo
Uhsruw ri wkh Kuydwvnd qdurgqd edqnd wkh fxuuhqw dffrxqw gh�flw dprxqwv wr 9( ri JGS
zkhq wklv idfwru lv h{foxghg1
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Zkloh wkhvh uhvxowv vhhp wr grzqjudgh wkh frvw ri d fkdqjh lq wkh h{0
fkdqjh udwh uhjlph rq jurxqgv ri lq dwlrq frqvlghudwlrqv/ wkh| ljqruh wkh
srwhqwldoo| kljk frvwv iru �qdqfldo vwdelolw|1 Li dq lpsruwdqw sduw ri oldelol0
wlhv lv ghqrplqdwhg lq iruhljq fxuuhqf|/ h{fkdqjh udwh pryhphqwv kdyh gluhfw
frqvhtxhqfhv iru wkh ohyho dqg vxvwdlqdelolw| ri ghew dqg wkh vwdelolw| ri wkh
edqnlqj v|vwhp1 H{fkdqjh udwh  xfwxdwlrqv pd| wkhuhiruh hqwdlo vhyhuh frvwv
iru wkh hfrqrp| dqg pd| lq h{wuhph fdvhv ohdg wr d edqnlqj fulvlv1 Wkh frq0
�ghqfh ri wkh hfrqrp| kljko| ghshqgv rq wkh vwdelolw| ri wkh �qdqfldo vhfwru1
Fhuwdlqo|/ wkhvh frqvlghudwlrqv vljql�fdqwo| olplw wkh vhw ri rswlrqv iru ixwxuh
h{fkdqjh udwh srolflhv1

9 Srolf| lpsolfdwlrqv dqg frqfoxvlrqv

Wklv sdshu irfxvhv rq wkh h{fkdqjh udwh fkdoohqjhv lq wkh irxu frxqwulhv wkdw
fxuuhqwo| kdyh ghfoduhg wkhlu lqwhuhvw lq ehfrplqj d phpehu ri wkh Hxurshdq
Xqlrq lq wkh qhdu ixwxuh= Exojduld/ Furdwld/ Urpdqld dqg Wxunh|1 Zkloh
Urpdqld lv douhdg| lq wkh plg ri dffhvvlrq qhjrwldwlrqv dqg Exojduld kdv
suholplqdulo| forvhg wkhp rq Mxqh 48/ 5337/ Furdwld zloo vwduw qhjrwldwlrqv
dw wkh ehjlqqlqj ri 5338 dqg Wxunh| vwloo zdlwv iru wkh Hxurshdq Frxqflo
wr ghflgh rq wkh rshqlqj ri qhjrwldwlrqv1 Doo ri wkhvh frxqwulhv vkduh wkh
fkdoohqjh ri fkrrvlqj ri wkh dssursuldwh h{fkdqjh udwh vwudwhj| lq wkh uxqxs
wr HX phpehuvkls dqg wr dq hyhqwxdo dgrswlrq ri wkh hxur rqfh wkh| ixo�oo
wkh frqyhujhqfh fulwhuld1

Jlyhq wkh vxevwdqwldo gl�huhqfhv lq sdvw h{fkdqjh udwh srolflhv/ zh dgrsw
gl�huhqw dssurdfkhv lq dvvhvvlqj wkh dssursuldwhqhvv ri h{fkdqjh udwh vwudwh0
jlhv dqg vwxg|lqj wkh frqqhfwlrqv ehwzhhq h{fkdqjh udwhv dqg rwkhu hfr0
qrplf yduldeohv1 Iru wkh frxqwulhv zlwk fxuuhqwo| iuhho|  rdwlqj fxuuhqflhv/
l1h1 Urpdqld dqg Wxunh|/ zh iroorz wkh prqhwdu| prgho wr hydoxdwh wkh lp0
sruwdqfh ri ixqgdphqwdov iru h{fkdqjh udwh  xfwxdwlrqv1 Wkh frpsdulvrq ri
uhdol}hg h{fkdqjh udwhv zlwk wkh htxloleulxp h{fkdqjh udwh +dv ghulyhg iurp
wkh hvwlpdwhg hodvwlflwlhv dqg wkh pdfurhfrqrplf ixqgdphqwdov, uhyhdov qr
vxevwdqwldo ryhu0 ru xqghuydoxdwlrqv ri wkh fxuuhqflhv lq wkh hqg ri wkh vdp0
soh1 Lq erwk frxqwulhv/ wkh ghyldwlrqv durxqg wkh htxloleulxp h{fkdqjh udwh
ehfdph ohvv yrodwloh ryhu wlph1

Exojduld dqg Furdwld/ e| frqwudvw/ iroorz d �{hg0shj dqg qduurz0edqg
h{fkdqjh udwh srolf| uhvshfwlyho|1 Lq wkhvh fdvhv/ zh xvh hvwlpdwhv ri wkh
prqhwdu| prgho ri h{fkdqjh udwh ghwhuplqdwlrq rewdlqhg iurp d sdqho lq0
foxglqj vl{ FHHFv dqg Wxunh|1 Zh dgguhvv srvvleoh h{lw vwudwhjlhv iurp
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wkh fxuuhqw �{hg h{fkdqjh udwh uhjlphv/ zklfk duh suhvhqwo| glvfxvvhg lq
wkh olwhudwxuh +vhh Jkrvk hw do1/ 5335/ dqg Eloophlhu dqg Erqdwr/ 5335,1 Lq
sduwlfxodu/ zh suhvhqw wkh g|qdplfv ri �k|srwkhwlfdo� htxloleulxp h{fkdqjh
udwhv djdlqvw wkh hxur frpsxwhg rq wkh edvh ri pdfurhfrqrplf ixqgdphqwdov
lq Exojduld dqg Furdwld1

Zh �qg vrph ghyldwlrq ri wklv �k|srwkhwlfdo� h{fkdqjh udwh ohyho/ zklfk
fdq eh h{sodlqhg sduwldoo| e| idfwruv vshfl�f wr wkhvh frxqwulhv +wkh suhyl0
rxvo| kljk ghjuhh ri lqirupdo groodul}dwlrq/ vwuxfwxudo fkdqjhv hwf1,1 Ixuwkhu0
pruh/ pdmru hfrqrplf yduldeohv lq wkhvh hfrqrplhv frq�up wkh vxvwdlqdelolw|
ri �qdqfldo ghyhorsphqwv1 Qhyhuwkhohvv/ rxu uhvxowv lqglfdwh srvvleoh ghsuh0
fldwlrq wuhqgv li wkhvh frxqwulhv h{lw wkh fxuuhqw fxuuhqf| erdug ru qduurz
shj vwudwhj|/ uhvshfwlyho|1 Iurp wklv shuvshfwlyh/ d frqwlqxdwlrq ri wkh fxu0
uhqw h{fkdqjh udwh uhjlphv dqg d orqj0whup suhsdudwlrq iru hxur dgrswlrq
dssuhduv wr eh dq rswlpdo h{fkdqjh udwh vwudwhj| iru Exojduld dqg Furdwld1

Dfnqrzohgjphqwv

Zh zrxog olnh wr wkdqn Vwhskdq Edulvlw}/ Ylyhn Ghkhmld/ Edoä}v Ìjhuw dqg
Grulv Ulw}ehujhu0Ju qzdog dv zhoo dv wkh sduwlflsdqwv ri wkh :<wk Dqqxdo
Frqihuhqfh ri wkh Zhvwhuq Hfrqrplf Dvvrfldwlrq Lqwhuqdwlrqdo lq Ydqfrxyhu
dqg ri lq0krxvh vhplqduv khog dw wkh Rhvwhuuhlfklvfkh Qdwlrqdoedqn iru khos0
ixo frpphqwv dqg glvfxvvlrqv1 Rxu vshfldo wkdqnv jr wr Dqguhdv Qdghu iru
dvvlvwdqfh lq gdwd vhdufk dqg Vxvdqqh Vwhlqdfkhu iru olqjxlvwlf vxssruw1

55



Uhihuhqfhv

^4` Ehjj/ Gdylg/ Eduu| Hlfkhqjuhhq/ Oäv}oö Kdoshuq/ M ujhq yrq Kdjhq dqg
Fkduohv Z|sorv}/ 5336/ Vxvwdlqdeoh Uhjlphv ri Fdslwdo Pryhphqwv lq
Dffhvvlrq Frxqwulhv/ FHSU Srolf| Sdshu/ 43/ Pdufk 53361

^5` Eloophlhu/ Dqguhdv dqg Ohr Erqdwr/ 5335/ H{fkdqjh Udwh Sdvv0Wkurxjk
dqg Prqhwdu| Srolf| lq Furdwld/ LPI Zrunlqj Sdshu/ 35243<1

^6` Fdoyr/ Jxloohupr D1 dqg Fduphq P1 Uhlqkduw/ 5335/ Ihdu ri Iordwlqj/
Wkh Txduwhuo| Mrxuqdo ri Hfrqrplfv/ F[YLL +5,/ 6:<073;1

^7` Fodun/ Shwhu E1 dqg Urqdog PdfGrqdog/ 4<<;/ H{fkdqjh Udwhv dqg
Hfrqrplf Ixqgdphqwdov � D Phwkrgrorjlfdo Frpsdulvrq ri EHHUv dqg
IHHUv/ LPI Zrunlqj Sdshu <;29:1

^8` Fohphqwv/ Nhqqhwk Z1 dqg Mdnre D1 Iuhqnho/ 4<;3/ H{fkdqjh Udwhv/
Prqh|/ dqg Uhodwlyh Sulfhv= Wkh Groodu0Srxqg lq wkh 4<53v/ Mrxuqdo ri

Lqwhuqdwlrqdo Hfrqrplfv/ 43 +5,/ 57<05951

^9` Fuhvsr0Fxduhvpd/ Mhvýv/ Mdunr Ilgupxf dqg Urqdog PdfGrqdog/ 5337/
Wkh Prqhwdu| Dssurdfk wr H{fkdqjh Udwhv lq wkh FHHFv/ Zlooldp

Gdylgvrq Lqvwlwxwh Zrunlqj Sdshu/ 975/ Mdqxdu| 53371

^:` Ìjhuw/ Edoä}v/ 5336/ Dvvhvvlqj Htxloleulxp H{fkdqjh Udwhv lq FHH Df0
fhglqj Frxqwulhv= Fdq Zh Kdyh GHHU zlwk EHHU zlwkrxw IHHUB D
Fulwlfdo Vxuyh| ri wkh Olwhudwxuh/ Rhvwhuuhlfklvfkh Qdwlrqdoedqn/ Irfxv

rq Wudqvlwlrq/ 525336/ 6;04391

^;` Ìjhuw/ Edoä}v dqg Oäv}oö Kdoshuq/ 5337/ Htxloleulxp H{fkdqjh Udwhv
lq Fhqwudo dqg Hdvwhuq Hxursh rq wkh Hyh ri wkh Hxur= Qhz Lqvljkwv
iurp Phwd0Dqdo|vlv/ sdshu suhvhqwhg dw wkh whqwk Gxeuryqln hfrqrplf
frqihuhqfh 53371

^<` Ìjhuw/ Edoä}v dqg Nluvwhq Orppdw}vfk/ 5337/ Htxloleulxp H{fkdqjh
Udwhv lq wkh Wudqvlwlrq= Wkh Wudgdeoh Sulfh0Edvhg Uhdo Dssuhfldwlrq
dqg Hvwlpdwlrq Xqfhuwdlqw|/ Zlooldp Gdylgvrq Lqvwlwxwh Zrunlqj Sd0

shu/ 9:9/ Dsulo 53371

^43` Ilgupxf/ Mdunr dqg Lnnd Nrukrqhq/ 5336/ Vlplodulw| ri Vxsso| dqg Gh0
pdqg Vkrfnv Ehwzhhq wkh Hxur Duhd dqg wkh FHHFv/ Hfrqrplf V|v0

whpv/ 5: +6,/ 64606671

^44` Iudqnho/ Mh�uh| D1/ 5336/ H{shulhqfh ri dqg Ohvvrqv iurp H{fkdqjh
Udwh Uhjlph lq Hphujlqj Hfrqrplhv/ QEHU Zrunlqj Sdshu/ z43365/
Rfwrehu 53361

56



^45` Jkrvk/ Dwlvk U1/ Dqqh0Pdulh Jxogh dqg Krojhu F1 Zroi/ 5333/ Fxuuhqf|
Erdugv/ Pruh wkdq d Txlfn Il{B Hfrqrplf Srolf| 64/ 59<06681

^46` Jkrvk/ Dwlvk U1/ Dqqh0Pdulh Jxogh dqg Krojhu F1Zroi/ 5335/ H{fkdqjh

Udwh Uhjlphv/ Fkrlfhv dqg Frqvhtxhqfhv1 Fdpeulgjh/ Wkh PLW Suhvv1

^47` Jxhrujxlhy/ Qlnrod|/ 5336 H{fkdqjh Udwh Sdvv0Wkurxjk lq Urpdqld/
LPI Zrunlqj Sdshu/ 3624631

^48` Jurhq/ Mdq M1 M1/ 4<<;1 Wkh Prqhwdu| H{fkdqjh Udwh Prgho dv d Orqj0
Uxq Skhqrphqrq/ Wlqehujhq Lqvwlwxwh Glvfxvvlrq Sdshuv/ <;03;5251

^49` Jurhq/ Mdq M1 M1/ 5335/ Frlqwhjudwlrq dqg wkh Prqhwdu| H{fkdqjh Udwh
Prgho Uhylvlwhg/ R{irug Exoohwlq ri Hfrqrplfv dqg Vwdwlvwlfv/ 97 +7,/
69406;31

^4:` Lp/ N|xqj Vr/ P1 Kdvkhp Shvdudq dqg \rqjfkhro Vklq/ 5336/ Whvwlqj
iru Xqlw Urrw lq Khwhurjhqrxv Sdqhov/ Mrxuqdo ri Hfrqrphwulfv 448 +4,/
860:71

^4;` Lqwhuqdwlrqdo Prqhwdu| Ixqg/ 5333/ Exojduld= Vhohfwhg Lvvxhv dqg Vwd0
wlvwlfdo Dsshqgl{/ LPI Vwd� Frxqwu| Uhsruw/ 332871

^4<` Ndr/ Fklkzd/ 4<<</ Vsxulrxv Uhjuhvvlrqv dqg Uhvlgxdo0Edvhg Whvwv iru
Frlqwhjudwlrq lq Sdqho Gdwd/ Mrxuqdo ri Hfrqrphwulfv/ <3 +4,/ 40771

^53` Ndr/ Fklkzd dqg Plq0Kvlhq Fkldqj/ 5333/ Rq wkh Hvwlpdwlrq dqg Lq0
ihuhqfh ri Frlqwhjudwhg Uhjuhvvlrq lq Sdqho Gdwd/ Dgydqfhv lq Hfrqr0

phwulfv/ 48/ 4:<05551

^54` PdfGrqdog/ Urqdog/ 4<<:/ Zkdw Ghwhuplqhv Uhdo H{fkdqjh UdwhvB
Wkh Orqj dqg Vkruw ri Lw/ LPI Zrunlqj Sdshuv/ <:2541

^55` Pdhvr0Ihuqdqgh}d/ Iudqflvfr/ Fkldud Rvedw dqg Ehuqg Vfkqdw}/ 5337/
Wrzdugv wkh Hvwlpdwlrq ri Htxloleulxp H{fkdqjh Udwhv iru FHH Df0
fhglqj Frxqwulhv= Phwkrgrorjlfdo Lvvxhv dqg d Sdqho Frlqwhjudwlrq Shu0
vshfwlyh/ Hxurshdq Fhqwudo Edqn Zrunlqj Sdshu/ 6861

^56` Plohvl0Ihuuhwwl/ Jldq Pduld dqg Dvvdi Ud}lq/ 4<<;/ Fxuuhqw Dffrxqw
Uhyhuvdov dqg Fxuuhqf| Fulvlv= Hpslulfdo Uhjxodulwlhv/ QEHU Zrunlqj

Sdshu Vhulhv/ 99531

^57` Ù}odoh/ ßplw dqg Hulqê \hogdq/ 5337/ Phdvxulqj H{fkdqjh Udwh Plv0
doljqphqw lq Wxunh|/ Dssolhg Hfrqrplfv/ iruwkfrplqj1

^58` Skloolsv/ Shwhu F1 E1 dqg Plfr Oruhwdq/ 4<<4/ Hvwlpdwlqj Orqj0uxq Hfr0
qrplf Htxloleuld/ Uhylhz ri Hfrqrplf Vwxglhv/ 8; +6,/ 73:07691

57



^59` Uhlqkduw/ Fduphq P1 dqg Nhqqhwk V1 Urjr�/ 5335/ Wkh Prghuq Klvwru|
ri H{fkdqjh Udwh Duudqjhphqwv= D Uhlqwhusuhwdwlrq/ QEHU Zrunlqj

Sdshu Vhulhv/ ;<961

^5:` Uhlqkduw/ Fduphq P1 dqg Nhqqhwk V1 Urjr�/ 5337/ Wkh Prghuq Klvwru|
ri H{fkdqjh Udwh Duudqjhphqwv= D Uhlqwhusuhwdwlrq/ Wkh Txduwhuo|

Mrxuqdo ri Hfrqrplfv/ F[L[ +4,/ 407;1

^5;` Vwl{/ Khopxw/ 5336/ Vxuyh| Uhvxow derxw Iruhljq Fxuuhqf| Kroglqjv lq
Ilyh Fhqwudo dqg Hdvwhuq Hxurshdq Frxqwulhv/ FHVlir Iruxp 6/ 7407;1

^5<` Vwrfn/ Mdphv K1 dqg Pdun Z1 Zdwvrq/ 4<<6/ D Vlpsoh Hvwlpdwru ri
Frlqwhjudwlqj Yhfwruv lq Kljkhu0Rughu Lqwhjudwhg V|vwhpv/ Hfrqrphw0

ulfd/ 94 +7,/ :;60;531

58



Urpdqld Wxunh|

ROV GROV SO ROV GROV SO
� � 31;73

�&�:�
31;87

�:�:�
31;:9

�&�:�
31<;4

�:�&�
31<<9

�:�:�
31<7:

�:�&�

+3133;, +31344, +3134;, +313<4, +31347, +313:3,
� � �31943

�:�&�
�415<<

�:�:�
�4146:

�:�&�
�31878

�:�:�
�31;;3

�&�:�
�31:<9

+3143<, +31458, +31543, +31475, +314;<, +31;38,
� � �3158;

�
�31<;3

�:�:�
�31:5;

�:�
�51357

�:�:�
�51366

�&�:�
�41::<

+31489, +314<4, +31655, +31557, +3163<, +41654,
DGI whvw �61<43

�:�&�
�71<4<

�:�:�
�61:97

�:�&�
�71554

�:�:�
�717;;

�&�:�
�7178<

�:�:�

Vwdqgdug huuruv lq sduhqwkhvlv1 -+--,^---` lqglfdwh vljql�fdqfh dw wkh 43( +8(, ^4(`
ohyho1

Wdeoh 4= Jhqhudol}hg prqhwdu| prgho hvwlpdwhv ri orfdo fxuuhqflhv djdlqvw
wkh hxur= Urpdqld dqg Wxunh|

ROV GROV GROV0W GROV0VXU
� � 31;75

�&�:�
31;;:

�:�:�
31<59

�:�:�
31;:8

�&�:�

+31339, +31343, +31373, +31338,
� � �31665

�:�:�
�31685

�:�&�
�313<7 �316:6

�:�:�

+31375, +31376, +314<4, +3135<,
� � �41934

�:�:�
�418<;

�:�&�
�416<<

�:�&�
�418<3

�:�:�

+313;8, +313<6, +3177<, +31384,
Sdqho DGI whvw �45157<

�:�&�
�451865

�&�:�
�31847 �4517<;

�:�&�

Vwdqgdug huuruv lq sduhqwkhvlv1 -+--,^---` lqglfdwh vljql�fdqfh dw wkh 43( +8(, ^4(`

ohyho1

Wdeoh 5= Prqhwdu| prgho hvwlpdwhv iru d sdqho ri dffhvvlrq frxqwulhv

59



;=<?>�@4A B�C�D A >FEHG:BJI?<?>LK

M
NOMOMOP MOMOM
QOMOMOP MOMOM
ROMOMOP MOMOM
SOMOMOP MOMOM
T P MOMOMOP MOMOM
T P NOMOMOP MOMOM
T P QOMOMOP MOMOM
T P ROMOMOP MOMOM
T P SOMOMOP MOMOM

T UOULMVT UOU�T=T UOULNWT ULUOXHT ULUOQVT U9ULYVT UOUOR2T UOULZVT ULU9SVT UOUOU=NOM9MLM[NLMOM\T]N9MLMLN^NLMLMOX^NLMOMLQ

_a`?b c:d7egf d6hib j%k4d=k4lmj4`?eLn

o p oLo
o p qOo
r p oLo
r p qOo
s p oLo
s p qOo
t p oLo

r u9u9o0r uOuFrir u9uLs*r uOu9t�r u uOv0r u uFq*r u9uOw�r u9uOx�r u uLy�r u9uOuisOo oOois9o9o�rVs9oLo9sisOo oLt/s oOoOv
 

z{K)|}E:~&A E&~iD I4A6G:BmI&<?>FK

M
Y P MOM9M
T M9P MOM9M
T Y P MOM9M
NLM9P MOM9M
NFY P MOM9M
XOM9P MOM9M
XLY P MOM9M
QLM9P MOM9M

T UOU9M*T ULUgT2T UOULN*T UOULXiT UOUOQiT UOUOY*T UOU9R*T UOUOZiT U9ULS*T UOUOUVNLMLMOMVNOMOMgT=NLMOMONVNLMOMOXVNLMOMOQ
 

�W>LK,E%��A E&~i@&<&~:EHG4B^I&<,>OK

o9p oLo
r p oLo
s9p oLo
t p oLo
v9p oLo
q p oLo
w9p oLo
x p oLo
y9p oLo
u9p oLo

r uOu9o�r uOuFrir uOuOs0r uOuLt�r uOuOv0r uOuFq*r uLu9w0r u uLx�r u9uOy0r u9uOuisOoOo9oisOoOo�rVsOoLoOs2sLoOoLt/s9oOoOv
 

 

Iljxuh 4= H{fkdqjh udwh ghyhorsphqwv lq Wxunh|/ Exojduld/ Urpdqld dqg
Furdwld1 Orfdo fxuuhqf| djdlqvw wkh hxur/ prqwko| dyhudjhv iru wkh shulrg
iurp 4<<3 wr 53361 Vrxufh= LPI1
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Iljxuh 5= Urpdqld= Ghyldwlrqv ri wkh dfwxdo h{fkdqjh udwh iurp wkh hv0
wlpdwhg h{fkdqjh udwh/ Mdqxdu| 4<<6 � Mxo| 53351 Frpsdulvrq ri uhvxowv
edvhg rq ROV/ g|qdplf ROV dqg SO prgho1
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Iljxuh 6= Wxunh|= Ghyldwlrqv ri wkh dfwxdo h{fkdqjh udwh iurp wkh hvwlpdwhg
h{fkdqjh udwh/ Mdqxdu| 4<<6 � Rfwrehu 53361 Frpsdulvrq ri uhvxowv edvhg
rq ROV/ g|qdplf ROV dqg SO prgho1 Wkh duhd ehwzhhq wkh yhuwlfdo olqhv
lqglfdwhv wkh shulrg lq zklfk d fudzolqj shj uhjlph zdv dssolhg1
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Iljxuh 7= Exojduld= K|srwkhwlf htxloleulxp h{fkdqjh udwh yhuvxv dfwxdo h{0
fkdqjh udwh/ Mdqxdu| 4<<6 � Pd| 5337
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Iljxuh 8= Furdwld= K|srwkhwlf htxloleulxp h{fkdqjh udwh yhuvxv dfwxdo h{0
fkdqjh udwh/ Mdqxdu| 4<<6 � Ghfhpehu 5336
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