
Wkh HXUR/ Suxghqw FrkhuhqfhB

Lyr M1P1 Duqrog
Qlmhqurgh Xqlyhuvlw|

Fdvshu J1 gh Yulhv�

Hudvpxv Xqlyhuvlw| Urwwhugdp dqg Wlqehujhq Lqvwlwxwh

D  xuu| ri uhfhqw duwlfohv kdv dujxhg rq wkh edvlv ri frqvwuxfwhg Hxurshdq zlgh
prqhwdu| djjuhjdwhv wkdw wkh ghpdqg iru HXUR*v zloo eh pruh vwdeoh wkdq wkh
fxuuhqw ghpdqg iru qdwlrqdo fxuuhqflhv1 Lq srolf| flufohv wklv vhhplqjo|
prghudwlqj h�hfw ri prqhwdu| lqwhjudwlrq �jxuhv dv dq dgglwlrqdo dujxphqw sur
xqlrq1 Rq wkh edvlv ri wkh vwdqgdug iruhljq h{fkdqjh udwh prgho zh dujxh wkdw
rqfh wkh xqfrruglqdwhg frxqwu| vshfl�f prqh| vxsso| v|vwhp lv derolvkhg/ wkh
frkhuhqfh ehwzhhq orfdo prqhwdu| djjuhjdwhv lqfuhdvhv gudpdwlfdoo|/ ohdylqj
olwwoh urrp iru d iuhh ulgh rq wkh odz ri odujh qxpehuv1 Wkh rqo| urdg wrzdugv
vwdelolw| lv suxghqw prqhwdu| srolf|1

�Fruuhvsrqglqj dxwkru= Fdvshu J1 gh Yulhv/ Wlqehujhq Lqvwlwxwh/ S1R1 Er{ 4:6;/ 6333
GU Urwwhugdp/ Wkh Qhwkhuodqgv> hpdlo dgguhvvhv= fghyulhvCihz1hxu1qo dqg duqrogCqlmhq0
urgh1qo1 Zh ehqh�wwhg iurp suhvhqwlqj vrph ri wklv pdwhuldo dw wkh ]HL vxpphu vfkrro/
Erqq 4<<:/ dqg wkh lqwhuqdwlrqdo hfrqrplfv vhplqdu dw wkh NX Ohxyhq1 Yhuvlrq ri wkh
sdshu= Iheuxdu| 57/ 4<<;1
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4 Lqwurgxfwlrq

Wkh frplqj ri wkh HXUR/ wkh Hxurshdq fxuuhqf| xqlw/ kdv sxw qhz olih lqwr
prqh| ghpdqg uhvhdufk1 D uhfhqw/ exw e| qr phdqv h{kdxvwlyh/ vxuyh| e|
wkh Hxurshdq Prqhwdu| Lqvwlwxwh +Eurzqh/ Idjdq dqg Khqu|/ 4<<:, olvwv dw
ohdvw 48 duwlfohv wkdw xvh duwl�fldoo| frqvwuxfwhg prqhwdu| djjuhjdwhv lq wkh
hvwlpdwlrq ri wkh Hxurshdq prqh| ghpdqg ixqfwlrq1 Wklv olqh ri uhvhdufk
vwduwhg zlwk wkh sdshuv e| Ehn{ dqg Wxoolr +4<;<, dqg Nuhphuv dqg Odqh
+4<<3,1 Rwkhu qrwdeoh sdshuv lq wklv olqh ri uhvhdufk duh Duwlv/ Eodghq0Kryhoo
dqg ]kdqj +4<<5,/ Prqwlfhool dqg Vwudxvv0Ndkq +4<<6,/ Fdvvdug/ Odqh dqg
Pdvvrq +4<<7,/ Duwlv +4<<9,/ Prqwlfhool +4<<9,/ Wxoolr/ Gh Vrx}d dqg Jlxffd
+4<<9,/ Zhvfkh +4<<:,/ Od Frxu dqg PdfGrqdog +4<<:, dqg Vshqfhu +4<<:,1
Iurp wkhvh vwxglhv d uhpdundeoh frqvhqvxv kdv hphujhg rq wkh ghjuhh ri
vwdelolw| ri wkh Hxurshdq ghpdqg iru prqh|1 Wdnlqj wkh uhvlgxdo vwdqgdug
huuru dv d urxjk0dqg0uhdg| lqglfdwru ri vwdelolw|/ d w|slfdo Hxurshdq dyhudjh
prqh| ghpdqg ixqfwlrq ehdwv Jhupdq prqh| ghpdqg/ jhqhudoo| shufhlyhg
wr eh rqh ri wkh zruog*v prvw vwdeoh/ e| dw ohdvw 63(1 Ixuwkhupruh/ vwdqgdug
hfrqrphwulf vwdelolw| whvwv idlo wr ghwhfw dq| vljqv ri vwuxfwxudo lqvwdelolw| lq
Hxurshdq prqh| ghpdqg ixqfwlrqv1

Rq wkh edvlv ri wklv dssduhqw vwdelolw|/ wkhvh vwxglhv kdyh ehhq lqwhusuhwhg
dv surylglqj vxssruw iru wkh ehqh�fldo h�hfwv ri prqhwdu| xqlrq1 Prqhwdu|
lqwhjudwlrq zrxog vwdelol}h wkh udwkhu huudwlf prqhwdu| djjuhjdwhv lq Hxursh1
Wklv zrxog pdnh wkh olih ri Hxurshdq srolf| pdnhuv dqg prqhwdu| dxwkrulwlhv
d orw hdvlhu1 Pruhryhu/ ehfdxvh ri wklv vwdelolw|/ vr wkh olqh ri uhdvrqlqj jrhv
lq Iudqnixuw/ prqhwdu| wdujhwlqj zrxog eh ihdvleoh1 Wkh Exqghvedqn/ iru
h{dpsoh xvhv wklv uhvxow dv dq dujxphqw lq lwv fdpsdljq iru lpsohphqwdwlrq
ri wkh fxuuhqw Exqghvedqn rshudwlrqdo uxohv dw wkh Hxurshdq ohyho/ udwkhu
wkdq fkrrvlqj iru wkh sudjpdwlf lq dwlrq wdujhwlqj uxoh iroorzhg e| h1j1 wkh
Edqn ri Hqjodqg1

Lq wkh Euxvvhov* srolf| flufohv/ wkh rvwhqvleoh vwdelolw| ri Hxurshdq prqh|
ghpdqg kdv dovr ehhq phw zlwk fdxwlrxv rswlplvp/ lqvwhdg ri d pruh fulwl0
fdo *wrr0jrrg0wr0eh0wuxh* uhvsrqvh1 Grxewv derxw zkhwkhu wkhvh hfrqrphwulf
h{huflvhv kdyh ehhq surshuo| lqwhusuhwhg/ krzhyhu/ duh qdjjlqj1 Duh wkh
duhd0zlgh prqh| ghpdqg ixqfwlrqv wkdw kdyh ehhq hvwlpdwhg iru frxqwulhv
zklfk fxuuhqwo| sduwlflsdwh lq wkh Hxurshdq Prqhwdu| V|vwhp +HPV, uhsuh0
vhqwdwlyh iru duhd0zlgh ixwxuh prqh| ghpdqg lq wkh Hfrqrplf dqg Prqhwdu|
Xqlrq +HPX,/ ru zloo wklv olqh ri uhvhdufk idoo ylfwlp wr wkh Oxfdv fulwltxhB
Jhqhudo frqfhuq wkdw HPV0prqh| ghpdqg pd| qrw eh h{wudsrodwhg wr HPX
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kdv ehhq yrlfhg e| d1r1 Jlrydqqlql +4<<4,1 Pruh frqfuhwh hylghqfh iru wkh
qrq0dssolfdelolw| ri wkh uhvxowv kdv ehhq jlyhq e| Duqrog +4<<:, rq wkh edvlv
ri d frpsdulvrq ehwzhhq uhjlrqdo prqh| ghpdqgv lq wkh Xqlwhg Vwdwhv dqg
qdwlrqdo prqh| ghpdqgv lq Hxursh1 Wkh uhvlgxdo furvv0fruuhodwlrqv ehwzhhq
uhjlrqv lq wkh Xqlwhg Vwdwhv dsshdu wr eh pxfk kljkhu wkdq wkrvh ehwzhhq
Hxurshdq qdwlrqv1 Gh Judxzh +4<<9, vkrzv vlplodu hylghqfh iru wkh uhjlrqdo
gl�huhqfhv lq lq dwlrq ehwzhhq wkh Jhupdq oçqghu dqg wkh lq dwlrq gl�hu0
hqfhv lq wkh HPV frxqwulhv1 Wklv frq�upv wkh edvlf hfrqrplf lqwxlwlrq wkdw
lqvlgh d prqhwdu| xqlrq/ prqhwdu| ghyhorsphqwv wr d odujh h{whqw uxq lq
sdudooho1 Iru HPX/ wklv lpsolhv wkdw wkh fruuhodwlrqv ehwzhhq zkdw duh fxu0
uhqwo| vwloo qdwlrqdo prqh| ghpdqgv zloo lqfuhdvh lq Vwdjh Wkuhh ri wkh HPX
surmhfw1 Mxvw olnh d uhjlphqw ri vroglhuv wkdw pdufkhv lq orfnvwhs dfurvv d
eulgjh ulvnv wkh froodsvh ri wkh eulgjh/ wkhvh kljkhu fruuhodwlrqv zloo whqg wr
ghvwdelol}h Hxurshdq zlgh prqh| ghpdqg dv frqvwuxfwhg lq wkh deryh phq0
wlrqhg vwxglhv1 Wklv xql�fdwlrq frkhuhqfh h�hfw lqydolgdwhv wkh rshudwlrq ri
wkh odz ri odujh qxpehuv/ zklfk lv uhvsrqvleoh iru wkh fxuuhqw looxvru| �qg0
lqjv ri h{wuhph Hxurshdq prqh| ghpdqg vwdelolw|1 Wkxv d kljkhu ghjuhh ri
prqhwdu| kduprql}dwlrq lq Hxursh grhv qrw dxwrpdwlfdoo| ohdg wr prqhwdu|
vwdelolw|/ dv rqh pljkw kdyh zlvkhg1

Wkh lqfuhdvh lq prqh| ghpdqg dqg prqh| vxsso| frkhuhqfh dfurvv wkh
Hxurshdq qdwlrqv dqg wkh uhvxowdqw lqfuhdvhg djjuhjdwh yduldelolw| wkdw zh
suhglfw lq wklv sdshu/ lv dq dssolfdwlrq ri wkh Kd|hfnldq dujxphqw wkdw srolf|
fhqwudol}dwlrq hqkdqfhv wkh yduldelolw| ri srolf| rxwfrphv1 Wkh vwdwlvwlfdo
dqdo|vlv e| Duqrog +4<<:, lv lq wklv uhvshfw udwkhu vxjjhvwlyh1 Lq wkh fxuuhqw
sdshu zh lqwhqg wr surylgh vxssruw iru wkhvh vwdwlvwlfdo edvhg dujxphqwv
e| phdqv ri dq hfrqrplf dqdo|vlv1 H{ dqwh dqdo|vlv ri uhjlph fkdqjhv lv
qrwrulrxvo| gl!fxow1 Hvshfldoo| li vlplodu w|sh ri uhjlph fkdqjhv kdyh ehhq
yhu| uduh1 Exw zh zloo dujxh wkdw wkh vwdqgdug rshq hfrqrp| prgho iru
h{fkdqjh udwh ghwhuplqdwlrq lv zhoo vxlwhg iru dqdo|}lqj wkh lvvxh dw kdqg1
Lq sduwlfxodu/ wkh prgho lv dssur{lpdwho| vwuxfwxudoo| lqyduldqw xqghu wkh
uhjlph vzlwfk iurp pdqdjhg  rdw wr prqhwdu| xqlrq1 E| lqwhufkdqjlqj wkh
hqgrjhqrxv dqg h{rjhqrxv yduldeohv/ wkh prgho fdq eh xvhg wr suhglfw wkh
pdlq ihdwxuhv ri wkh ixwxuh ghpdqg iru prqh| lq Hxursh1

Wkh vwdqgdug iruhljq h{fkdqjh udwh prgho vhsdudwhv wkh wkuhh h�hfwv
zklfk frph lqwr sod|1 Wkh �uvw h�hfw lv wkh h�hfw ri dyhudjlqj gxh wr wkh odz
ri odujh qxpehuv1 Lw rqo| zrunv lq wkh suh0xqlrq vwdjh zkhq prqhwdu| srolf|
lv pruh ru ohvv lqghshqghqw dfurvv frxqwulhv1 Khqfh/ wkh yduldqfh ri wkh dy0
hudjh prqhwdu| djjuhjdwh zloo eh orzhu wkdq wkh yduldqfh ri wkh frqvwlwxhqw
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sduwv1 Lq zkdw vhqvh wklv frqvwlwxwhv dq hfrqrplf ehqh�w iru wkh lqglylgxdo
flwl}hq lv xqfohdu1 Exw lq wkh suhvhqfh ri +lqgluhfw, fxuuhqf| vxevwlwxwlrq/
frpshwlwlrq lq prqhwdu| srolf| ehwzhhq qdwlrqv pd| nhhs wkh yduldelolw|
shu frxqwu| ehorz wkh yduldelolw| ri d odujh prqhwdu| xqlrq1 Lq dq| fdvh/ wkh
odz ri odujh qxpehuv h�hfw lv fhuwdlqo| orvw gxh wr xql�fdwlrq1 Wkh suh0xqlrq
yduldelolw| ri wkh dyhudjh lv dq looxvru| suhglfwru iru wkh srvw xqlrq yduldelolw|
ri wkh zhljkwhg xqlrq prqhwdu| djjuhjdwh1 Doo wkdw fdq eh vdlg lv wkdw lw
surylghv d qlfh wh{werrn h{dpsoh iru zkdw wkh Oxfdv fulwltxh lv doo derxw1

Lqvwhdg ri wklv looxvru| djjuhjdwh h�hfw/ zh uhfrjql}h wkh iroorzlqj wzr
srvw0xqlrq h�hfwv1 Dv d uhvxow ri wkh xqlwdu| prqhwdu| srolf|/ zh suhglfw wkdw
wkh frkhuhqfh lq wkh pryhphqwv ri prqhwdu| djjuhjdwhv dfurvv wkh xqlrq zloo
lqfuhdvh gudpdwlfdoo|1 Wklv vhfrqg h�hfw vwdqgv lq vkdus frqwudvw wr wkh suh0
glfwlrq edvhg rq wkh h�hfw ri wkh suh0xqlrq dyhudjh1 Wkh vkdus lqfuhdvh lq
frkhuhqfh vwhpv iurp wkh txdqwlwdwlyh lpsruwdqfh ri wkh h{fkdqjh udwh ydul0
delolw| ylv0d0ylv wkh yduldelolw| ri wkh rwkhu yduldeohv lq wkh prgho1 Ehfdxvh
h{fkdqjh udwh yduldelolw| lv gulyhq wr }hur gxh wr wkh prqhwdu| xql�fdwlrq/
wkh vwdqgdug h{fkdqjh udwh prgho lpsolhv wkdw wkh fryduldqfh ehwzhhq orfdo
prqhwdu| djjuhjdwhv lqfuhdvhv e| derxw wkh dprxqw ri wkh gurs lq h{fkdqjh
udwh yduldelolw|1

Wkh wklug h�hfw wkdw frphv lqwr sod| lv wkh dqwl0lq dwlrqdu| vwdqfh ri wkh
ixwxuh Hxurshdq Fhqwudo Edqn +HFE,1 Wkh dprxqw ri prqhwdu| suxghqfh
h{huflvhg e| wkh HFE zloo ghwhuplqh wkh dprxqw ri yduldelolw| ri wkh xqlrq
zlgh prqhwdu| djjuhjdwhv1 Exw uhjdugohvv ri zkdw wkh srolf| vwdqfh ri wkh
HFE zloo eh/ wkh frkhuhqfh zloo lqfuhdvh1 Wkh h{whqw ri wkh lqfuhdvh lq
frkhuhqfh lv vxfk wkdw wkh dyhudjh srvw0xqlrq prqhwdu| djjuhjdwh zloo eh
derxw dv yduldeoh dv wkh yduldelolw| ri wkh orfdo prqhwdu| djjuhjdwhv1 Zh
frqfoxgh wkhuhiruh zlwk wkh rog dgdjh wkdw sulfh vwdelolw| zloo ghshqg rq
suxghqw prqhwdu| srolf|1 Wklv lv edvlfdoo| ghwhuplqhg e| wkh lqvwlwxwlrqdo
ghvljq ri wkh HFE/ dqg kdv qrw pxfk wr gr zlwk wkh fuhdwlrq ri wkh xqlrq
dv vxfk1 Iru h{dpsoh/ wkh srzhu edodqfhv zlwklq wkh erdug ehwzhhq orfdo
dqg HF dssrlqwhhv zloo eh lpsruwdqw iru ghwhuplqlqj wkh srolf| ghflvlrqv/
vhh yrq Kdjhq dqg V ssho +4<<7,1 Exw wklv ghshqgv rq wkh Pddvwulfkw wuhdw|
frqwhqwv/ dqg lwv lqwhusuhwdwlrq/ exw qrw rq wkh idfw wkdw wkhuh zloo eh d vlqjoh
fxuuhqf| duhd1 Rq wklv vfruh wkh dyhudjh ri fxuuhqw orfdo prqh| ghpdqg kdv
qr suhglfwlyh srzhu zkdwvrhyhu1 Udwkhu/ d ehwwhu suhglfwru iru wklqjv wr frph
lv wr slfn wkh lqglylgxdo frxqwu| zkrvh lqvwlwxwlrqdo fhqwudo edqn ghvljq ehvw
uh hfwv wkh ghvljq ri wkh HFE wr eh/ dqg wr h{wudsrodwh iurp wkhuh1 Zh ohdyh
wklv h{huflvh wr wkh uhdghu1
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Lq wkh qh{w vhfwlrq zh lghqwli| wkh wkuhh h�hfwv glvfxvvhg deryh1 Wkh
wklug vhfwlrq surylghv wkh txdqwlwdwlyh lpsruwdqfh ri wkh gl�huhqw h�hfwv1
Wkh odvw vhfwlrq frqfoxghv1

5 Dqdo|vlv ri wkh Prqhwdu| Xql�fdwlrq

Wkh dqdo|vlv zloo eh exlog rq wkh Hxohu htxdwlrqv iru lqwhuqdwlrqdo dvvhw
glyhuvl�fdwlrq dqg wkh orfdo txdqwlw| htxdwlrq1 Frqvlghu wkh iroorzlqj wzr0
shulrg frqvxpswlrq0lqyhvwphqw sureohp=
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Khuh f ghqrwhv frqvxpswlrq zlwk sulfh � / t lv qrplqdo lqfrph/ � duh
grphvwlf erqgv zlwk jurvv uhwxuqv -c ( duh iruhljq erqgv zlwk jurvv uhwxuqv
U ghqrplqdwhg lq iruhljq fxuuhqf|/ dqg 7 lv wkh iruhljq h{fkdqjh udwh1 Wkh
vwdwhv ri wkh zruog duh lqglfdwhg e| vxevfulsw �/ dqg vwdwh suredelolwlhv duh
Z�� Wkh h{shfwhg xwlolw| ixqfwlrq lv wlph dgglwlyh> LEf� lv wkh �uvw shulrg
xwlolw|/ dqg P�Z�` Ef�� lv wkh vhfrqg shulrg h{shfwhg xwlolw|1

Ohw g� ' `%�*T% eh wkh lqwhuwhpsrudo pdujlqdo udwh ri vxevwlwxwlrq ru
eulh | wkh sulflqj nhuqho1 Wkh �uvw rughu frqglwlrqv lpso| wkh iroorzlqj wzr
htxdolwlhv li wkhuh h{lvwv dq lqwhulru vroxwlrq
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Wkhvh htxdwlrqv fdq eh xvhg wr ghulyh d uhodwlrq ehwzhhq wkh fxuuhqf| sulfhv
dqg frxqwu| sulflqj nhuqhov1

Wkh iroorzlqj qr0duelwudjh dqdo|vlv lv d vlpsol�hg yhuvlrq ri Edfnxv/
Iruhvl dqg Whophu +4<<9,1 Iurp +4, dqg +7, zh kdyh wkdw
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Krz fdq +8, dqg +9, erwk eh vdwlv�hg vlpxowdqhrxvo|B Lw lv hdv| wr vhh wkdw
d vx!flhqw frqglwlrq lv=
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Li pdunhwv duh frpsohwh wklv lv dovr qhfhvvdulo| wkh fdvh +zlwk � ' �c 2/
+8, dqg +9, |lhog wzr olqhdu htxdwlrqv lq gW

�
*g� dqg gW

2
*g2�� Li wkh vhw ri

pdunhwv lv lqfrpsohwh/ wkh gW

� *g� udwlrv fdq vwloo eh fkrvhq vxfk wkdw +8,
dqg +9, krog dqg wkdw qr duelwudjh rssruwxqlwlhv h{lvw1

Zh uhzulwh wkh qr0duelwudjh uhodwlrq +:, lq orj0irup

{r ' E{R�{RW� n &W � &c +;,

zkhuh{% ' *L}Ef�*f�� Frpelqh +;, zlwk wkh txdqwlw| htxdwlrq�T ' �t 1
Uhzrun wklv gh�qlwlrq lqwr wkh orjdulwkplf uhodwlyh frxqwu| yhuvlrq ri wkh
txdqwlw| htxdwlrqv lq �uvw gl�huhqfhv

{R�{RW ' E{6�{6W� n E{� �{�W�� E{+ �{+W�� +<,

Gh�qh d uhodwlyh frxqwu| yduldeoh dv {h% ' {%�{%W� Frpelqh +;, dqg +<,
wr jhw dq h{suhvvlrq iru wkh iruh{ uhwxuqv

{r ' {i6�{h+ n{h� � h&� +43,

Qrwh wkdw xs wr wklv srlqw wkh h{suhvvlrq iru wkh h{fkdqjh udwh lv ghulyhg
iurp �uvw sulqflsohv dqg vkrxog wkhuhiruh dsso| wr dq| h{fkdqjh udwh uhjlph1
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Wkh pruh frqyhqwlrqdo ghulydwlrq vwduwv iurp +<, dqg lpsrvhv +uhodwlyh, SSS/
zklfk lv d vrphzkdw pruh vshfl�f qr0duelwudjh dvvxpswlrq1 Wklv |lhogv
gluhfwo| {r ' {i6 � {h+ n {h�/ exw rqh orrvhv wkh lqvljkw wkdw ghyldwlrqv
+iurp SSS, shuwxue wkh uhodwlyh lqwhuwhpsrudo pdujlqdo udwhv ri vxevwlwxwlrqh& lq d vshfl�f zd|1 Wr pdnh wkh frqfhsw ri yhorflw| � rshudwlrqdo/ krzhyhu/
zh zloo vwloo kdyh wr wdnh d vkruwfxw1 Suhvhqw gd| prqhwdu| wkhru| grhv qrw
|lhog d vwdqgdug vwuxfwxudo yhorflw| vshfl�fdwlrq14 Iru wklv uhdvrq zh wdnh
wkh gluhfw pdfur dssurdfk dqg dvvxph wkdw yhorflw| lv d vwdeoh ixqfwlrq ri
wkh lqwhuhvw udwh dqg lqfrph1 Ri frxuvh/ wklv zloo eh wkh Dfkloohv khho wr rxu
dqdo|vlv ri uhjlph fkdqjh1 Lq wkh hqg/ wkrxjk/ zh fdq uhod{ wkh vwdelolw| ri
wkh frxqwu| yhorflw| vshfl�fdwlrqv vrphzkdw/ vlqfh zh rqo| qhhg wkh uhodwlyh
frxqwu| yduldeohv1 Wkh orj0yhorflw| vshfl�fdwlrq lv wkhq dv iroorzv

� ' bE-� �� n �+ n 0c

dqg lq uhodwlyh frxqwu| yduldeoh qrwdwlrq

h� ' b h-n � h+ n h0c +44,

zkhuh h0 lv wkh xqh{sodlqhg sduw ri wkh uhodwlyh yhorflw|1
Vxevwlwxwh +44, lq +43, wr duulyh dw rxu �qdo vshfl�fdwlrq

{r ' {i6n E� � ��{h+ n b{ h-� h& n{h0� +45,

Htxdwlrq +45, lv dphqdeoh wr uhjuhvvlrq dqdo|vlv/ zkhuh wkh odvw wzr whupv
{h0� h& duh wkh xqrevhuyhg uhvlgxdo1 Lq wkh hpslulfdo vhfwlrq d sdqho hvwlpd0
wlrq surfhgxuh zloo eh xvhg wr hvwlpdwh wkh frh!flhqwv ��� dqg b� Lq wkh uhvw
ri wklv vhfwlrq zh dvvxph wkdw wkh krprjhqhlw| surshuw| ri r zlwk uhvshfw
wr i6 lv vdwlv�hg/ exw wkh hpslulfdo dqdo|vlv grhv qrw lpsrvh wklv qhxwudolw|
uhvwulfwlrq1 Wkh frh!flhqwv duh/ krzhyhu/ uhvwulfwhg wr eh lghqwlfdo dfurvv
frxqwulhv1 Wkh uhdvrq iru wklv uhvwulfwlrq lv wkdw wkh vwuxfwxudo prgho lv qrw
frxqwu| vshfl�f1 Wkh dujxphqwv rq zklfk wkh deryh vshfl�fdwlrq lv exlog
dssolhv wr dq| sdlu ri frxqwulhv1 Wkh furvv frxqwu| frh!flhqw uhvwulfwlrq lv
dovr lqvwuxphqwdo iru wkh hpslulfdo dqdo|vlv1

Rqfh zh nqrz wkh frh!flhqwv zh fdq lqyhvwljdwh wkh lpsolfdwlrqv ri d
prqhwdu| xqlrq1 Wr wklv hqg uhduudqjh +45, wr rewdlq

{i6 ' {rn E�� � �{h+ � b{ h-n �c +46,
4Vwdqgdug wkhruhwlfdo dssurdfkhv duh wkh prqhwdu| ryhuodsslqj jhqhudwlrqv prgho/ d

wudqvdfwlrqv whfkqrorj| dssurdfk zkhuhe| prqh| hqwhuv wkh xwlolw| ixqfwlrq lqgluhfwo| yld
ohlvxuh wlph/ wkh fdvk0lq0dgydqfh frqvwudlqw edvhg dqdo|vlv/ dqg wkh ghfhqwudol}hg h{fkdqjh
prgho1 Exw qhlwkhu dssurdfk jhqhudwhv d fdqrqlfdo h{suhvvlrq iru yhorflw|1
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zkhuh � ' h& � {h0� Wr ghvfuleh wkh frkhuhqfh dqg suxghqfh h�hfwv xqghu
prqhwdu| xqlrq zh �uvw qhhg wr dqdo|}h krz wkh T @od{i6o lv d�hfwhg e|
prqhwdu| xql�fdwlrq1 Hylghqwo|/ zh kdyh wkh iroorzlqj suh0xqlrq ghfrpsr0
vlwlrq

T @od{i6o ' T @od{r� b{ h-o n E�� � �2T @od{h+o +47,

n2�J�
k
{r� b{ h-c E�� � �{h+l

n2�J�
k
{r� b{ h-n E�� ��{h+ n �c �

l
Jlyhq wkh sdqho hvwlpdwhv iru wkh frh!flhqwv/ hvwlpdwhv iru doo wkh whupv lq
+47, fdq eh hdvlo| frqvwuxfwhg iurp wkh revhuyhg6c rc - dqg + yduldeohv1 Wkh
odvw frpsrqhqw rq wkh UKV lv frqvwuxfwhg e| wdnlqj wkh gl�huhqfh ehwzhhq
T @od{i6o dqg wkh �uvw wkuhh frpsrqhqwv rq wkh UKV1

Lq wkh hpslulfdo vhfwlrq zh zloo vkrz wkdw wkh pdlq frpsrqhqw ri T @od{i6o
lv T @od{ro� Wkh yduldwlrq lq { h- dqg {h+ duh rughuv ri pdjqlwxgh vpdoohu
wkdq wkh T @od{ro1 Wklv lv hvvhqwldoo| wkh qhzv grplqdqfh ihdwxuh ri iru0
hljq h{fkdqjh udwh pryhphqwv1 Kdylqj hvwdeolvkhg wklv/ zkdw grhv lw lpso|
iru prqhwdu| xqlrqB Hylghqwo| T @od{ro ' f xqghu prqhwdu| xqlrq/ dqg
T @od{ h-o zloo eh dssur{lpdwho| htxdo wr 31 Khqfh/ +47, uhgxfhv wr

T @od{i6o ' E�� ��2T @od{h+o n 2�J�dE�� ��{h+ n �c �o +48,

Wklv yduldqfh zloo olnho| eh pxfk vpdoohu wkdq T @od{i6o iru wkh suh0xqlrq
vlwxdwlrq dv jlyhq lq +47,/ ehfdxvh T @od{ro kdv glvdsshduhg iurp wkh UKV
lq +48,1

Uhjduglqj T @od{h+o/ Duwlv dqg ]kdqj +4<<8, dqg Idwäv +4<<:, frqfoxgh
wkdw frxqwulhv sduwlflsdwlqj lq wkh h{fkdqjh udwh phfkdqlvp ri wkh HPV
vkrz d vwurqjhu exvlqhvv f|foh v|qfkurql}dwlrq wkdq frxqwulhv zklfk glg qrw
sduwlflsdwh1 Wklv vxjjhvwv wkdw xqghu prqhwdu| xqlrq T @od{h+o zrxog eh
uhgxfhg vwloo ixuwkhu1 Wkrxjk wklv zrxog doohyldwh wkh sureohp ri dv|pphw0
ulfdo uhdo vkrfnv/ rqh ri wkh elj sureohpv ri wkh HPX/ lw dovr lqwurgxfhv wkh
Kd|hfnldq w|sh sureohp wkdw wkh fhqwudol}dwlrq ri prqhwdu| srolf| zloo hq0
kdqfh wkh dpsolwxgh ri wkh Hxurshdq exvlqhvv f|foh1 Wkh olnho| uhgxfwlrq lq
T @od{h+o wkxv vwuhqjwkhqv wkh frqfoxvlrq wkdw T @od{i6o kdv wr frph grzq1

Wkh frqfoxvlrq wkdw T @od{i6o zloo eh orzhu xqghu HPX dovr klqjhv rq
d qxpehu ri hpslulfdo dvvhvvphqwv derxw wkh pdjqlwxgh ri wkh uhodwlrqvklsv
ehwzhhq wkh yduldeohv1 Zh glvfxvv vrph vwdwlvwlfdo lvvxhv frqfhuqlqj wkhvh
hpslulfdo dvvhvvphqwv11 Vxssrvh wkdw zh fdq dvvxph wkdw/ li dq|wklqj/ wkh
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gl�huhqfhv lq uhdo jurzwk udwhv gr qrw lqfuhdvh/ dqg wkdw wkh  xfwxdwlrqv
lq � gr qrw lqfuhdvh hlwkhu/ wkhq T @od{i6o pxvw frph grzq1 Uhfdoo wkdw
� ' h& � {h0/ zkhuh h& vwdqgv iru wkh uhodwlyh frxqwu| gl�huhqfh lq wkh lq0
whuwhpsrudo pdujlqdo udwh ri vxevwlwxwlrq/ dqg {h0 lv wkh fkdqjh lq wkh uhod0
wlyh frxqwu| gl�huhqfh lq yhorflw| lq vr idu wklv lv qrw fdswxuhg e| b{ h-n�{h+�
D sulrul lw vhhpv xqolnho| wkdw xql�fdwlrq zloo lqfuhdvh wkh yduldelolw| ri wkh
uhdo yduldeoh h&� Qhlwkhu lv lw olnho| wkdw yhorflw| gl�huhqfhv ehwzhhq frxqwulhv
zloo vwduw wr ydu| pruh gxh wr wkh xql�fdwlrq1 Wkhvh dvvxpswlrqv frqfhuqlqjh& dqg {h0 zloo eh rxu pdlqwdlqhg k|srwkhvhv dqg jr xqwhvwhg lq wkh dqdo|vlv
ehorz1 Wkxv dvvxplqj wkdw � grhv qrw wkzduw wkh vwuxfwxudo lqyduldqfh zh
duh vhhnlqj/ lw iroorzv wkdw xql�fdwlrq orzhuv wkh yduldelolw| ri wkh frxqwu|
gl�huhqwldo prqh| jurzwk udwhv1

Wkhuh duh vrph hfrqrphwulf frqfhuqv zklfk zduudqw wuhdwphqw1 Qrwh
wkdw x frqvlvwv lq wzr frpsrqhqwv/ l1h1 lw lv wkh gl�huhqfh ehwzhhq wkh qx0
phudluh frxqwu| &�{0 dqg wkh rwkhu frxqwu| yduldeoh &W�{0W1 Ehfdxvh wkh
qxphudluh frxqwu| uhvlgxdo yduldeoh vkrzv xs lq doo htxdwlrqv ri wkh sdqho/
wkh furvv0frxqwu| uhvlgxdov duh qrw xqfruuhodwhg1 Wklv sureohp zloo eh vdo0
ydjhg e| wkh lqfoxvlrq ri wlph gxpplhv1 Wkh wlph0vshfl�f h�hfw uhgxfhv wklv
furvv0frxqwu| fruuhodwlrq ri wkh uhvlgxdov e| d idfwru ri �*E?� ��/ zkhuh ? lv
wkh qxpehu ri frxqwulhv1

Dqrwkhu hfrqrphwulf lvvxh lv wkh qrqvwdwlrqdulw| ri vrph ri wkh yduldeohv1
W|slfdoo| rc i6c dqg h+ duh qrqvwdwlrqdu| yduldeohv/ zkloh wkh �uvw gl�huhqfhv
ri wkhvh yduldeohv duh vwdwlrqdu|1 Lq frqwudvw/ wkh lqwhuhvw gl�huhqwldo h- lv
vwdwlrqdu|1 Khqfh/ d vlpsoh ohyho uhjuhvvlrq ri r rq i6c h+ dqg h-/ vx!fhv wr
edfn rxw frqvlvwhqw frh!flhqw hvwlpdwhv/ doehlw zlwk gl�huhqw udwhv ri frq0
yhujhqfh1 Li rqh zhuh wr surfhhg zlwk wkh gl�huhqfh vshfl�fdwlrq lq +45,/ rqh
zrxog kdyh wr prgho erwk wkh orqj0uxq dqg wkh vkruw0uxq g|qdplfv wkurxjk
wkh huuru0fruuhfwlrq vshfl�fdwlrq1 Exw wkh vkruw0uxq g|qdplfv duh qrw ri lp0
phgldwh frqfhuq iru rxu dqdo|vlv/ zh rqo| qhhg wkh orqj0uxq frh!flhqwv iru
+47,/ dqg khqfh wkh iruphu ohyho uhjuhvvlrq surfhgxuh vx!fhv1

Odvwo|/ zh wrxfk xsrq wkh lvvxhv ri rplwwhg yduldeoh dqg vlpxowdqhlw| eldv1
Wkh xvdjh ri d sdqho pd|/ wr vrph h{whqw/ uhguhvv wkhvh fxuvhv1 Wklv plw0
ljdwlrq rffxuv li wkh fruuhodwlrq ehwzhhq uhvlgxdo dqg h{sodqdwru| yduldeohv
lv srolf| ghshqghqw dqg khqfh lv gl�huhqw dfurvv frxqwulhv1 Lq idfw/ wkh gli0
ihuhqfhv lq wlph vhulhv yhuvxv furvv vhfwlrq hvwlpdwhv ri wkh frh!flhqwv srlqw
lq wklv gluhfwlrq1 Dqrwkhu uhdvrq iru zk| d srwhqwldo eldv lq wkh hvwlpdwh ri
h1j1 b pd| qrw ryhuo| frqfhuq xv/ lv wkdw wkh T @od{i-o duh uhodwlyho| vpdoo
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frpsduhg wr T @od{ro� Odvwo|/ li wkh uhodwlrq ehwzhhq wkh rplwwhg yduldeoh
dqg lqfoxghg yduldeoh lv vwdeoh dfurvv wkh uhjlph fkdqjh/ wkhq wkh rplwwhg
yduldeoh eldv lv d yluwxh vlqfh lw fdswxuhv erwk wkh h�hfw ri krz wkh ghshqghqw
yduldeoh fkdqjhv gxh wr fkdqjhv lq wkh ghshqghqw yduldeoh/ dqg wkh h�hfw ri
wkh frqfrplwdqw fkdqjhv lq wkh rplwwhg yduldeoh1

Zlwk wkhvh fdyhdwv lq plqg zh fdq qrz h{soruh wkh hfrqrplf lpsolfdwlrqv
ri wkh suhglfwhg ghfolqh lq T @od{i6o gxh wr xql�fdwlrq1 E| gh�qlwlrq wkh
iroorzlqj ghfrpsrvlwlrq krogv

T @od{i6o ' T @od{6o n T @od{6Wo� 2�J�d{6c{6Wo� +49,

Rxu suhglfwlrq lv wkdw T @od{i6o zloo ghfolqh vxevwdqwldoo|/ dv wkh yduldelo0
lw| ri doo wkuhh lqghshqghqw yduldeohv lq +47, zloo eh uhgxfhg1 Vxssrvh
wkdw T @od{6o dqg T @od{6Wo vhwwohv vrphzkhuh lq wkh qhljkerukrrg ri
wkhlu suh0xqlrq dyhudjh ET @od{6o n T @od{6Wo� *2c vd|/ rq wkh jurxqgv wkdw
wkh xqlrq*v prqhwdu| srolf| vwdqfh zloo eh vrphzkhuh lq ehwzhhq wkh suh0
xqlrq srvlwlrqv ri wkh phpehu frxqwulhv +wklv lv rqh ri wkh srvvleoh suxghqfh
vfhqdulrv,1 Frqglwlrqdo rq wklv dvvxpswlrq/ wkh suh0 dqg srvw0xqlrq vxp
T @od{6o n T @od{6Wo zloo qrw fkdqjh e| pxfk1 Wkhuhiruh wkh fryduldqfh
�J�d{6c{6Wo kdv wr jr xs1 Wklv lpsolhv dq lqfuhdvh lq wkh frkhuhqfh ri
prqh| vxsso| pryhphqwv dfurvv qdwlrqv1 Wkh fruroodu| ri wklv h�hfw lv wkdw
wkh dssduhqw odz ri odujh qxpehuv h�hfw iru wkh suh0xqlrq prqhwdu| djjuh0
jdwhv=

T @o
�
�

?
P?
�'�{6�

�
	 4�?

�
T @od{6�oc

zloo qrw eh suhvhqw lq wkh srvw0xqlrq gdwd dv wkh fruuhodwlrq ehwzhhq wkh
{6� zloo whqg wr 4> wkh OKV lq +49, zloo ehfrph yhu| vpdoo/ dqg T @od{6o �
T @od{6Wo� Khqfh rxu fodlp wkdw wkh dyhudjlqj h�hfw lv looxvru|/ dqg wkdw
udwkhu wkh uhyhuvh fdq eh h{shfwhg dv wkh hpslulfdo hylghqfh e| Gh Judxzh
+4<<9, dqg Duqrog +4<<:, vkrzv1 Rxu h{fkdqjh udwh prgho suhglfwv wkdw doo
{6� zloo vwduw wr ehkdyh yhu| vlploduo| gxh wr xql�fdwlrq1

Dv d urxjk dssur{lpdwlrq wr wkh xql�fdwlrq h�hfw zh pljkw vhw wkh OKV
lq +49,/ l1h1 T @od{i6o/ htxdo wr 31 Wklv pruh ru ohvv lpsolhv wkdw{6 dqg{6W

ehfrph shuihfwo| fruuhodwhg/ l1h1 wkh frkhuhqfh lv frpsohwh1 Exw lqghshqghqw
ri wklv frpsohwh frkhuhqfh lv wkh ohyho ri wkh yduldelolw| ri {6 dqg {6W

wkdw zloo eh h{shulhqfhg lq wkh prqhwdu| xqlrq1 Uhjdugohvv xql�fdwlrq/ wkh
iroorzlqj h{suhvvlrq iru {6 krogv

{6 ' {Rn{+ �{��
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Lw lv zhoo nqrzq wkdw prvw ri wkh yduldwlrq lq {6 hqgv xs lq {R� Khqfh/
lw ghshqgv rq wkh prqhwdu| suxghqfh h{huflvhg e| wkh HFE zkdw ohyho ri
lq dwlrq yduldelolw| zloo eh h{shulhqfhg1 Exw vlqfh wklv suxghqfh h�hfw lv
pruh ru ohvv lqghshqghqw iurp wkh frkhuhqfh h�hfw/ wkh lqfuhdvh lq frkhuhqfh
kdv wr rffxu uhjdugohvv wkh ohyho ri suxghqfh/ dqg zh fdq ohdyh dvlgh wkh
suhglfwlrqv frqfhuqlqj wkh ixwxuh suxghqfh ri wkh HFE1 Wkh lqghshqghqfh
ehwzhhq wkh frkhuhqfh dqg suxghqfh h�hfwv dovr lpsolhv wkdw wkhuh lv qr iuhh
oxqfk iru wkh HFE iurp wkh xql�fdwlrq/ dv wkh rwkhu vwxglhv kdyh vxjjhvwhg
rq wkh edvlv ri wkh yduldqfh ri wkh dyhudjh h�hfw1 Wkxv suxghqfh kdv wr eh
eurxjkw derxw lq wkh kdug zd|/ e| surshu prqhwdu| srolf|1 Zkhwkhu wkhuh
lv dq| uroh iru prqhwdu| wdujhwlqj xqghu wkh qhz uhjlph uhpdlqv wr eh vhhq1
Lq dq| fdvh/ Hxurshdq prqh| ghpdqg vwxglhv xvlqj frqvwuxfwhg prqhwdu|
djjuhjdwhv xqghu wkh rog uhjlph duh ri olwwoh xvh1

6 Hpslulfdo Ydolgdwlrq

Iru wkh hpslulfdo lpsohphqwdwlrq zh zloo edvh rxuvhoyhv rq wkh orqj0whup uhod0
wlrqvkls ehwzhhq wkh yduldeohv1 Vkruw0uxq uhodwlrqv ehwzhhq wkh lqvwuxphqwv
ri prqhwdu| srolf| dqg prqhwdu| wdujhwv olnh lq dwlrq duh udwkhu rsdtxh/
ghshqglqj rq lqvwlwxwlrqdo ghwdlov dqg vshfl�f flufxpvwdqfhv zklfk duh gli0
�fxow wr prgho/ exw prqhwdulvwv pdlqwdlq wkdw wkh htxloleulxp wudqvplvvlrq
phfkdqlvp lv vwdeoh dqg idluo| wudqvsduhqw1 Iru wklv uhdvrq fhqwudo edqnhuv ri
vwdeoh prqhwdu| uhjlphv duh prvwo| xqshuwxuehg e| vkruw uxq ghyldwlrqv eh0
wzhhq prqhwdu| wdujhwv dqg uhdol}dwlrqv1 Lqvwhdg/ srolf| ghflvlrqv duh edvhg
rq phglxp0uxq ghyhorsphqwv/ h{sorlwlqj wkh nqrzq orqj0uxq htxloleudwlqj
uhvsrqvhv ehwzhhq wkh gl�huhqw yduldeohv1 Wkh nqlih wkxv fxwv erwk zd|v/
iru vhyhudo uhdvrqv zh gr qrw nqrz pxfk derxw wkh vkruw uxq uhodwlrqv eh0
wzhhq wkh ydulrxv prqhwdu| yduldeohv/ dqg khqfh srolf| edvhv lwvhoi rq orqjhu
whup ghyhorsphqwv1 Wkhuhiruh/ iurp d ixwxuh HXUR srolf| srlqw ri ylhz/
wkh vwdelolw| dqg frkhuhqfh zloo qrw eh lvvxhv wr zruu| derxw rq d gd| e| gd|
edvlv1

Zlwklq wkh vhwwlqj ri wkh iruhljq h{fkdqjh pdunhw wkhuh duh wzr vshfl�f
dujxphqwv iru irfxvvlqj rq wkh phglxp wr orqjhu whup uhodwlrqv ehwzhhq
wkh yduldeohv1 Iluvw/ xqghu d iuhh  rdw uhjlph wkh vsrw h{fkdqjh udwh lqfru0
srudwhv wkh h{shfwdwlrqv uhjduglqj ixwxuh ghyldwlrqv ehwzhhq grphvwlf dqg
iruhljq prqh| jurzwk1 Khqfh/ wkh uhodwlrq ehwzhhq wkh uhodwlyh prqh| vxs0
so| dqg wkh vsrw udwh dw dq| srlqw lq wlph fdq eh udwkhu orrvh/ hvshfldoo| iru
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wkh hfrqrphwulfldq zkr grhv qrw revhuyh wkhvh h{shfwdwlrqv1 Hpslulfdoo|/
Phhvh dqg Urjr� +4<;6, ghprqvwudwhg wkdw wkh ixqgdphqwdov edvhg iruhljq
h{fkdqjh udwh prgho kdyh qr vxshulru iruhfdvwlqj srzhu ryhu wkh vlpsoh qr
fkdqjh iruhfdvw ghulyhg iurp wkh pduwlqjdoh ihdwxuh ri dvvhw pdunhw sulflqj1
Wxuqlqj wklv hylghqfh durxqg/ rqh frxog vd| wkdw dv dq htxloleulxp uhod0
wlrq wkh ixqgdphqwdov edvhg prghov/ olnh wkh ohyhov yhuvlrq ri +45,/ lv qrw
uhmhfwhg/ exw dovr wkdw lw frqwdlqv qr lqirupdwlrq derxw krz wkh h{fkdqjh
udwh zloo pryh gxulqj wkh qh{w vshfl�f lqvwdqw1 Vhfrqg/ lq �{hg ru pdqdjhg
h{fkdqjh udwh v|vwhpv/ olnh wkh HUP/ h{fkdqjh udwh dgmxvwphqwv pd| uh hfw
d glyhujhqfh ri prqh| jurzwk dqg lq dwlrq zklfk ghyhorshg lq wkh sdvw1
Ehfdxvh jryhuqphqwv kdyh frpplwwhg wr fhuwdlq h{fkdqjh udwh wdujhwv/ lw lv
sxeolf nqrzohgjh wkdw dgyhuvh pryhphqwv lq wkh xqghuo|lqj yduldeohv kdyh wr
eh frxqwhuhg vrrqhu ru odwhu wr vdwlvi| wkh orqj0uxq htxloleulxp uhodwlrq eh0
wzhhq wkh ixqgdphqwdov dqg wkh h{fkdqjh udwh1 Wklv lqgxfhv wkh vwdwlrqdu|
dxwruhjuhvvlyh ehkdylru ehwzhhq wkh vhw ri ixqgdphqwdov zklfk lv vr w|slfdo
iru wkh wdujhw }rqh prghov1 Iru h{dpsoh/ wkh Jhupdq lqwhuyhqwlrqv rq ehkdoi
ri wkh Iuhqfk Iudqf diwhu wkh ghplvh ri wkh Olud dqg wkh Srxqg lq 4<<5 lq0
gxfhg vkruw0whup yrodwlolw| lq wkh prqh| �jxuhv1 Wkh lqwhuyhqwlrqv/ krzhyhu/
glg qrw ohdg wr lqfuhdvhg h{fkdqjh udwh yduldelolw|/ ehfdxvh wkh lqwhuyhqwlrqv
frxqwhuhg wkh h{shfwhg fkdqjhv lq wkh h{fkdqjh udwhv/ dqg wkhvh wkhuhiruh
glg qrw pdwhuldol}h dw wkdw wlph15 Exw li qr fruuhfwlyh dfwlrq lv xqghuwdnhq rq
wkh ohyho ri wkh ixqgdphqwdov/ wkhq hyhqwxdoo| h{fkdqjh udwh dgmxvwphqwv zloo
gr wkh mre1 Iru erwk uhdvrqv/ zh gr qrw h{shfw rxu prgho wr eh dssolfdeoh lq
wkh vkruw0uxq1 Zh gr h{shfw/ krzhyhu/ wkdw v|vwhpdwlf ghyldwlrqv ehwzhhq
grphvwlf dqg iruhljq prqh| jurzwk zloo hlwkhu eh iruhvkdgrzhg lq wkh iruh{
pdunhwv ru eh fruuhfwhg wkurxjk uhdoljqphqwv1 Vr wkdw +45, lq ohyhov vwloo
krogv lq wkh orqj uxq1

Wkh sdqho surfhgxuh lv hvshfldoo| vxlwhg wr fdswxuh wkh orqj uxq htxlole0
ulxp uhodwlrq/ ehfdxvh vkruw uxq ghyldwlrqv/ zklfk gl�hu shu frxqwu| ghshqg0
lqj rq lwv iruhljq h{fkdqjh udwh uhjlph/ duh dyhudjhg rxw dfurvv frxqwulhv1 D
wlph vhulhv dqdo|vlv iru d vshfl�f h{fkdqjh udwh lv wkhuhiruh ohvv zhoo vxlwhg
iru �qglqj wkh orqj uxq frh!flhqwv/ ehfdxvh d sduwlfxodu frxqwu| pd| vwd|
rq wkh vdph uhjlph gxulqj wkh hqwluh vdpsoh1 Lq rwkhu zrugv/ wkh sdqho
surfhgxuh lv ohvv surqh wr wkh Shvr sureohp1 Dsduw iurp kdylqj wr hvwlpdwh

5Zh qrwh wkdw vxfk vl}deoh vkliwv ehwzhhq *qlfnhov dqg glphv* kdv qr vljql�fdqfh iru wkh
fdvh ri prqhwdu| xqlrq/ h{fhsw shukdsv gxulqj wkh wudqvlwlrq skdvh zkhq h{kdqjh udwhv
kdyh ehhq luuhyrfdeo| �{hg/ exw qdwlrqdo ghqrplqdwlrqv vwloo flufxodwh1
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wkh frh!flhqwv ri wkh h{fkdqjh udwh htxdwlrq +45,/ zh dovr qhhg wkh ydulrxv
vhfrqg prphqwv iru +47, shu sdluv ri frxqwulhv1 Iru wkh vdph uhdvrq dv wkdw
wkh wlph vhulhv dqdo|vlv shu h{fkdqjh udwh lv qrw vlpsoh/ lw lv qrw dq hdv| mre
wr glvhqwdqjoh wkh yduldelolw| lq wkh shuvlvwhqw lqqrydwlrqv iurp wkh yduldelo0
lw| lq wkh vkruw uxq glvwxuedqfhv iru wkh uhodwlyh frxqwu| yduldeohv1 Exw lw
lv d vwudljkwiruzdug h{huflvh wr vkrz wkdw wkh lghqwl�fdwlrq ri wkh shuvlvwhqw
idfwruv yhuvxv wkh wudqvlwru| frpsrqhqwv lq wkh glvwxuedqfhv lv idflolwdwhg e|
frpsxwlqj wkh yduldqfhv ryhu orqjhu krul}rqv1 Iru wklv uhdvrq zh zloo frp0
sxwh wkh yduldqfhv dqg fryduldqfhv xvlqj d pxowlshulrg krul}rq/ vr wkdw wkh
wudqvlwru| idfwruv rqo| sod| d plqru uroh1

Vrph lqwxlwlrq iru wkh uhvxowv wr frph fdq eh jlyhq judsklfdoo|1 Iljxuh
4 sorwv wlph vhulhv iru wkh lqfrph yhorflw| ri prqh| iru irxuwhhq Hxurshdq
frxqwulhv dqg hljkw X1V1 uhjlrqv ryhu wkh shulrg 4<:7 wr 4<;;16 Wkh yhorflwlhv
ri wkh qlqh Hxurshdq frxqwulhv sorwwhg lq Iljxuh 4d zdqghu lq doo gluhfwlrqv1
Lq frqwudvw/ Iljxuh 4e vxjjhvwv wkdw wkh yhorflwlhv ri wkh �yh cfruh* frxqwulhv
Dxvwuld/ Ehojlxp/ Iudqfh/ Jhupdq| dqg Wkh Qhwkhuodqgv/ vkduh d frpprq
grzqzdug wuhqg1 Ilqdoo|/ Iljxuh 4f vkrzv wkdw zlwklq wkh Xqlwhg Vwdwhv/
hyhq vkruw0uxq  xfwxdwlrqv duh wr d odujh h{whqw v|qfkurql}hg/ zlwqhvv wkh
vkdus gurs lq yhorflw| lq 4<;91 Wklv vxjjhvwv wkdw dv frxqwulhv ru uhjlrqv
pryh forvhu wrzdugv prqhwdu| xqlrq/ wkh frkhuhqfh h�hfw zloo lqfuhdvh1 Wklv
frkhuhqfh h�hfw lv/ krzhyhu/ lqghshqghqw ri wkh ryhudoo vwdqfh ri prqhwdu|
srolf|/ iru zklfk zh uhvhuyhg wkh whup suxghqfh1

Ehiruh zh fdq surfhhg zlwk wkh yduldqfh ghfrpsrvlwlrq edvhg rq htxdwlrq
+47,/ zh qhhg wr hvwlpdwh wkh sdudphwhuv ri wkh prqhwdu| h{fkdqjh udwh
prgho1 Zh xvh dqqxdo gdwd fryhulqj wkh shulrg 4<:8 wr 4<<81 Wkh gdwd
zhuh wdnh iurp Hxurshdq Hfrqrp|1 Wkh vdpsoh frqvlvwv ri doo frxqwulhv ri
wkh Hxurshdq Xqlrq/ h{fhsw Ox{hpexuj/ exw lqfoxglqj Wkh Xqlwhg Vwdwhv
dqg Mdsdq/ l1h1 48 frxqwulhv lq wrwdo1 Iru hdfk frxqwu|/ zh kdyh wdnhq
wkh uhohydqw eurdg prqhwdu| djjuhjdwh/ zklfk lv hlwkhu P5/ P6 ru P7 +iru
Eulwdlq,1 Uhdo lqfrph lv phdvxuhg e| JGS1 Zh xvh wkh vkruw0whup wkuhh
prqwkv lqwhuhvw udwh wr frqvwuxfw wkh lqwhuhvw gl�huhqwldo +frpsdudeoh |hduo|
udwhv zhuh qrw vx!flhqwo| zhoo dydlodeoh,1 Plvvlqj lqwhuhvw udwh gdwd iru
Vzhghq/ Vsdlq dqg Juhhfh dw wkh ehjlqqlqj ri wkh vdpsoh zhuh cfrqvwuxfwhg*
e| xvlqj wkh uhodwlrqvkls ehwzhhq wkh glvfrxqw udwh/ zklfk zdv dydlodeoh ryhu

6Wkh vfdoh gl�huhqfh ehwzhhq wkh Hxurshdq dqg wkh X1V1 vhulhv lv gxh wr wkh fkrlfh ri
prqhwdu| djjuhjdwh1 Iru wkh Hxurshdq frxqwulhv/ zh xvh d eurdg prqhwdu| djjuhjdwh/ wkh
X1V1 vhulhv duh edvhg rq ghpdqg ghsrvlwv rqo|1 Zh duh lqwhuhvwhg lq wkh frkhuhqfh/ qrw
wkh vfdoh1 Wkh vdpsoh shulrg lv frqvwudlqhg e| wkh dydlodelolw| ri wkh X1V1 gdwd1
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Iljxuh 4= Frkhuhqfh lq yhorflw|

1.0

1.5

2.0

2.5

3.0

74 75 76 77 78 79 80 81 82 83 84 85 86 87 88

Denmark
Spain
Finland
Greece
Ireland
Italy
Portugal
Sweden
United Kingdom

1a: Non-core European countries

1.0

1.5

2.0

2.5

3.0

74 75 76 77 78 79 80 81 82 83 84 85 86 87 88

Belgium
Germany
France
Netherlands
Austria

1b: Core European countries

4

6

8

10

12

14

74 75 76 77 78 79 80 81 82 83 84 85 86 87 88

Far West
Great Lakes
Mid-East
New England
Plains
Rockey Mountains
South-East
South-West

1c: U.S. Regions
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Wdeoh 4= Hvwlpdwhv
htxdwlrq 4:

frh!flhqw
q 31;8

E� � �� 041:3
b 3183

wkh zkroh shulrg/ dqg wkh vkruw whup lqwhuhvw udwh1 Wkh dowhuqdwlyh vroxwlrq/
wr gurs wkhvh frxqwulhv iurp rxu vdpsoh/ kdugo| d�hfwv wkh iroorzlqj uhvxowv1
H{fkdqjh udwhv duh hqg ri |hdu txrwhv1 Gdwd iru r/ i6 dqg h+ duh wdnhq lq
ghyldwlrq iurp wkhlu phdq lq wkh sdqho hvwlpdwlrq surfhgxuh wr dffrxqw iru
vfdoh gl�huhqfhv ehwzhhq wkh frxqwu| yduldeohv1

Wkh sdqho hvwlpdwlrq frqvlvwv ri d ohyhov uhjuhvvlrq ehwzhhq r/ i6/ h+c h-
dqg wkh wlph gxpplhv _|/ dv glvfxvvhg lq wkh suhylrxv vhfwlrq=

r ' Sn qi6n E� � ��h+ n b h-n _| n e� +4:,

Wdeoh 4 uhsruwv wkh hvwlpdwlrq uhvxowv1 Doo wkuhh frh!flhqw hvwlpdwhv gr
kdyh wkh dqwlflsdwhg vljq1 Wkh hvwlpdwh ri q frqirupv vxusulvlqjo| zhoo zlwk
wkh prqhwdu| h{fkdqjh udwh prgho/ l1h1 wkh h{fkdqjh udwh lv forvh wr eh0
lqj olqhduo| krprjhqhrxv lq wkh uhodwlyh txdqwlw| ri prqh|1 Xqlyduldwh wlph
vhulhv dqdo|vhv uhsruw d zlgh glyhuvlw| ri q hvwlpdwhv1 Ehfdxvh wkh sdqho lq0
frusrudwhv d odujh qxpehu ri frxqwulhv zlwk txlwh gl�huhqw prqhwdu| srolf|
uhjlphv/ wkh sdqho lv pxfk pruh lqirupdwlyh derxw wkh orqj0uxq htxloleulxp
uhodwlrq +4:,1 Wkh hvwlpdwhg frh�flhqwv duh urexvw wr rplwwlqj lqglylgxdo
frxqwulhv dqg |hduv iurp wkh vdpsoh1 Zh dovr qrwh wkdw wkh sdudphwhu hvwl0
pdwhv duh lqyduldqw xqghu wkh fkdqjh ri qxphudluh/ h1j1 li wkh XV zhuh xvhg
lqvwhdg ri Jhupdq|1

Wkh hvwlpdwhv iru q/ � / dqg b duh vxevhtxhqwo| xvhg iru d yduldqfh ghfrp0
srvlwlrq edvhg rq +47,1 Dv zh dujxhg deryh/ rqh qhhgv wr zruu| derxw wkh
*orqj dqg yduldeoh odjv*1 Lq rughu wr lghqwli| wkh shuvlvwhqw idfwruv dqg nhhs
wkh frqwulexwlrq ri wkh wudqvlwru| hohphqwv wr d plqlpxp/ zh edvh wkh fdo0
fxodwlrqv ri wkh vhfrqg prphqwv rq qrq0ryhuodsslqj irxu0|hdu shulrg jurzwk
udwhv iru doo wkh yduldeohv frqfhuqhg1 Iru rxu vdpsoh shulrg wklv ohdyhv �yh
revhuydwlrqv shu h{fkdqjh udwh1 Qhyhuwkhohvv/ wklv orvv lq suhflvlrq lv df0
fhswdeoh/ jlyhq wkdw vr pdq| frxqwulhv duh suhvhqw lq wkh vdpsoh1 Wdeoh 5
uhsruwv iru doo udwhv wkh iroorzlqj whupv lq wkh ghfrpsrvlwlrq= q2T @od{i6o/
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Wdeoh 5= Yduldqfh ghfrpsrvlwlrq
+d, +e, +f, +g, +h, +i,

EH 5; <8 55 9: 0488 45<
GN 4<5 459 444 0< 069 4:6
HV 488 899 7: 0453 066: 769
IL 57; 5<< 546 055: 069 56<
IU <: 544 5: 9; 053< 486
JU 896 ::8 6: 7; 05<: 4837
LU 544 489 43: 055 064 5<:
LW 5;: 93< 86 566 093< 5:<
QO 56 : 55 04: 43 436
DX 68 5 53 08 4; 46<
SR 93< 6634 56 73; 06457 <65
VH :6 4;8 438 94 05:< 454
XN 4:; 565 448 468 0637 63<
XV :4 4796 445 576 04:7: 43:
MS <8 74< 94 049; 054; 485

or zlwk +d, 3194W 3166 3144 03175 3185W�

|or 51;4 415: 316< 4199 5153

froxpq +d, 0 q2T @od{i6o

froxpq +e, 0 T @od{r� b{ h-o
froxpq +f, 0 E�� ��2T @od{h+o
froxpq +g, 0 2�J�

k
{r� b{ h-c E�� � �{h+l

froxpq +h, 0 2�J�
k
{r� b{ h-n E�� ��{h+ n �c �

l
froxpq +i, 0 �?_e%E�*�W�
Wvljql�fdqw dw d 8( ohyho
�or zlwk +e,/ doo rwkhuv zlwk +d,



Wkh HXUR/ Suxghqw FrkhuhqfhB 49

T @od{r � b{ h-o/ E� � ��2T @od{h+o/ dqg 2�J�
k
{r� b{ h-c E�� ��{h+l � Wkh

qxpehuv iru wkh odvw hohphqw 2�J�
k
{r� b{ h-n E�� ��{h+ n �c �

l
rq wkh

UKV ri +47, duh frqvwuxfwhg iurp wkh rwkhu hohphqwv1 Wdeoh 5 dovr uhsruwv
Vshdupdq*v udqn fruuhodwlrqv or ehwzhhq froxpq +d, dqg wkh froxpqv +e,/
+f,/ +g, dqg +h,> w0vwdwlvwlfv |or duh lq wkh odvw urz1 Wkh �qdo froxpq +i, jlyhv
wkh 4<<8 ydoxh ri �*�C. lqgh{hg zlwk edvh |hdu 4<:7/ dv dq lqglfdwru ri
orqj0uxq prqhwdu| glyhujhqfh1 Wkh udqn fruuhodwlrq or lv lq wklv fdvh ehwzhhq
froxpqv +e, dqg +i,1

Wkh uhvxowv vkrz wkdw wkh wkuhh frxqwulhv zlwk orzhvw h{fkdqjh udwh ydul0
delolw| ylv0d0ylv Jhupdq| 0Dxvwuld/ Ehojlxp/ dqg Wkh Qhwkhuodqgv0 dovr kdyh
wkh orzhvw yduldelolw| lq wkh prqh| jurzwk gl�huhqwldo1 Lq frqwudvw/ frxq0
wulhv olnh Lwdo|/ Juhhfh dqg Sruwxjdo frpelqh kljk h{fkdqjh udwh yduldelolw|
zlwk kljk yduldelolw| lq wkh prqh| jurzwk gl�huhqwldo1 Wkh frpelqdwlrq ri
kljk h{fkdqjh udwh yduldelolw| dqg orz yduldelolw| lq wkh prqh| jurzwk gli0
ihuhqwldo lq wkh Xqlwhg Vwdwhv dqg Mdsdq grhv qrw lqydolgdwh rxu dujxphqw/
vlqfh zh rqo| dujxh wkdw d odfn ri prqhwdu| frkhuhqfh zloo eh uh hfwhg lq
wkh h{fkdqjh udwh/ qrw wkdw uhdo h{fkdqjh udwh  xfwxdwlrqv duh lpsrvvleoh1
Wdnlqj doo frxqwulhv wrjhwkhu/ Wdeoh 5 vkrzv wkdw T @od{r�b{ h-o lv wkh rqo|
frpsrqhqw lq wkh yduldqfh ghfrpsrvlwlrq zklfk lv vljql�fdqwo| uhodwhg wr
q2T @od{i6o/ dv lqglfdwhg e| wkh udqn fruuhodwlrqv1 Wkh odvw froxpq lq Wdeoh
5 vkrzv wkdw rxu rwkhu lqglfdwru ri +d odfn ri, prqhwdu| frkhuhqfh lv dovr
vljql�fdqwo| uhodwhg wr T @od{r� b{ h-o1

Lq dgglwlrq wr wkh uhvxowv iru wkh lqglylgxdo frxqwulhv zh lqyhvwljdwhg wkuhh
frxqwu| jurxslqjv= D vpdoo jurxs/ frqvlvwlqj ri Dxvwuld/ Ehojlxp/ Iudqfh
dqg Wkh Qhwkhuodqgv> d phglxp0vl}hg jurxs dovr lqfoxglqj Ilqodqg/ Luhodqg/
Lwdo|/ Sruwxjdo dqg Vsdlq> dqg d odujh jurxs lqfoxglqj doo HX0phpehuv +zlwk
wkh h{fhswlrq ri Ox{hpexuj,1 Wkh vpdoo jurxs frqvlvwv ri frxqwulhv kdylqj d
wudfn uhfrug ri h{fkdqjh udwh vwdelolw| ylv0d0ylv Jhupdq|/ zkloh wkh phglxp0
vl}hg jurxs lqfoxghv doo olnho| HPX0hqwudqwv1 Wkh qxpehuv lq Wdeoh 6 duh
dyhudjhv ri wkh qxpehuv iru wkh lqglylgxdo frxqwulhv iurp Wdeoh 51 Wkh
uhvxowv iru wkh frxqwu| jurxslqjv frq�up wkh gl�huhqfh ehwzhhq wkh cfruh*
frxqwulhv dqg wkh rwkhu Hxurshdq frxqwulhv zklfk zh revhuyhg lq Iljxuh 41
Wdeoh 6 vkrzv d vwulnlqj gl�huhqfh ehwzhhq wkh vpdoo jurxs dqg wkh rwkhu
wzr jurxslqjv= Lq wkh vpdoo jurxs wkh yduldelolw| ri {r�b{ h-c {i6 dqg {h+
lv pxfk orzhu wkdq lq wkh rwkhu jurxsv1

Zkdw zrxog dq HPX gholyhu lq whupv ri frkhuhqfhB Gxh wr wkh xql�fdwlrq
T @od{r� b{ h-o dqg �J�

k
{r� b{ h-c E�� ��{h+l gurs rxw1 Exw vlqfh {r�
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Wdeoh 6= Dyhudjh HPX yduldqfh ghfrpsrvlwlrq
+d, +e, +f, +g, +h, +i,

vpdoo HPX 79 :< 56 5; 0;7 464
phglxp HPX 4;; 8;6 93 76 07<: 634
odujh HPX 53; 838 9< 7; 0748 6:3

froxpq +d, 0 q2T @od{i6o

froxpq +e, 0 T @od{r� b{ h-o
froxpq +f, 0 E�� ��2T @od{h+o
froxpq +g, 0 2�J�

k
{r� b{ h-c E�� � �{h+l

froxpq +h, 0 2�J�
k
{r� b{ h-n E�� � �{h+ n �c �

l
froxpq +i, 0 �?_e%E�*�W�

b{ h- lv dovr sduw ri �J�
k
{r� b{ h- n E�� � �{h+ n �c �

l
/ zh dvvxph wkdw

wklv fryduldqfh gursv rxw dv zhoo/ wr vwd| rq wkh vdih vlgh +qrwh wkdw wkh
froxpq +h, hqwulhv lq erwk wdeohv duh qhjdwlyh/ h{fhsw iru Dxvwuld dqg Wkh
Qhwkhuodqgv> vr wkdw uhwdlqlqj d sduw ri wkhvh qhjdwlyh fryduldqfhv zrxog rqo|
uhlqirufh rxu frqfoxvlrqv,1 Wkxv rxu srvw xqlrq htxdwlrq +48, lv uhgxfhg wr
T @od{i6o ' E�� ��2T @od{h+o1 Khqfh zh fdq irfxv rq froxpqv +d, dqg +f, wr
glvwloo wkh xqlrq frkhuhqfh h�hfw1 Frqvlghu wkh fdvh ri d vpdoo HPX1 Iurp
Wdeoh 6 zh �qg wkdw iru wkh vpdoo HPX q2T @od{i6o jrhv iurp 79 lq wkh
suh xqlrq vlwxdwlrq wr 56/ d ghfuhdvh ri 83(1 Wklv lqfuhdvhv wkh frkhuhqfh
ehwzhhq wkh orfdo lq dwlrq udwhv e| wkh vdph shufhqwdjh/ fi1 +49,1 Iru wkh
phglxp dqg odujh HPX yduldqwv wkh suhglfwhg lqfuhdvh lq frkhuhqfh lv hyhq
odujhu/ vhh dovr froxpq +f, lq Wdeoh 5 iru wkh lqglylgxdo frxqwulhv17 Qrwh
wkdw wkhvh suhglfwlrqv duh frqglwlrqdo rq wkh sdvw ohyho ri E� � ��2T @od{h+o1
Li HPX zrxog ohdg wr vwurqjhu exvlqhvv f|foh v|qfkurql}dwlrq/ q2T @od{i6o
zrxog jr grzq hyhq pruh1

7 Frqfoxvlrqv

Zh gr qrw nqrz zkdw prqhwdu| srolf| wkh Hxurshdq Fhqwudo Edqn zloo dgrsw
lq wkh ixwxuh/ qru krz wklv zloo d�hfw prqh| ghpdqg lq Hxursh1 Wkh HFE

7Vzhghq lv wkh rqo| HX frxqwu| iru zklfk +4� �,5Y du^�h|` h{fhhgv �5Y du^�hp`1
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pljkw eh deoh wr frs| wkh Exqghvedqn*v suxghqw prqhwdu| pdqdjhphqw dqg
Jhupdq|*v klvwru| ri prqh| ghpdqg vwdelolw|1 Exw wkhq djdlq/ lw pljkw
qrw1 Zh gr nqrz/ krzhyhu/ wkdw lqvlgh wkh HPX fkdqjhv lq prqhwdu| srolf|
dqg prqh| ghpdqg zloo vwduw wr d�hfw doo frxqwulhv vlpxowdqhrxvo|/ zkdwhyhu
frxuvh wkh| wdnh1 Wklv frkhuhqfh h�hfw lqydolgdwhv Hxurshdq prqh| ghpdqg
vwxglhv/ zklfk kdyh d exlow0lq eldv wrzdugv vwdelolw| gxh wr wkh odz ri odujh
qxpehuv1 Rxu hylghqfh lqglfdwhv wkdw wklv eldv zrxog eh ohdvw vhyhuh iru
Hxurshdq prqh| ghpdqg vwxglhv zklfk lqfoxgh rqo| wkrvh frxqwulhv zklfk
kdyh h�hfwlyho| rshudwhg dv d prqhwdu| xqlrq1 Iru h{dpsoh/ d vwxg| ri
Jhupdq0Gxwfk prqh| ghpdqg iurp Pdufk 4<;6 rqzdugv/ zkhq wkh jxloghu
zdv odvw ghydoxhg/ zrxog qrw idoo ylfwlp wr rxu fulwltxh +frpsduh wkh �jxuhv
56 dqg 55 iurp wkh froxpqv +d, dqg +f, lq Wdeoh 5/ wkh suhglfwhg lqfuhdvh
lq frkhuhqfh lv/ lq wklv fdvh/ plqlpdo,1 Xqiruwxqdwho|/ vxfk d vwxg| zrxog
kdyh yhu| olplwhg uhohydqfh iru prqhwdu| srolf| lq wkh HPX1 Dv wkh uhfhqw
vxuyh| e| Eurzqh/ Idjdq dqg Khqu|/ +4<<:, vkrzv/ prvw Hxurshdq prqh|
ghpdqg vwxglhv xvh d odujh jurxs ri frxqwulhv +dozd|v lqfoxglqj Lwdo|, dqg
d vdpsoh shulrg vwduwlqj lq wkh 4<:3v1 Vlqfh wkhvh vdpsohv odfn h{fkdqjh
udwh vwdelolw| ylv0d0ylv Jhupdq|/ zh fdqqrw xvh wkhvh wr pdnh lqihuhqfhv rq
prqh| ghpdqg vwdelolw| lqvlgh wkh ixwxuh HPX1

Uhihuhqfhv

Duqrog/ L1M1P1 +4<<7,/ Wkh p|wk ri d vwdeoh Hxurshdq prqh| ghpdqg/
Rshq Hfrqrplhv Uhylhz/ 8/ 578058<1

Duqrog/ L1M1P1 +4<<:,/ Prqhwdu| wdujhwlqj lq wkh HPX= ohvvrqv iurp
wkh Xqlwhg Vwdwhv/ Nuhglw xqg Ndslwdo/ 63/ khiw 6/ 67;069;1

Duwlv/ P1M1 +4<<9,/ Fxuuqf| Vxevwlwxwlrq lq Hxurshdq Ilqdqfldo Pdu0
nhwv/ lq Wkh Pdfurhfrqrplfv ri Lqwhuqdwlrqdo Fxuuhqflhv/ Wkhru|/ Sro0
lf| dqg Hylghqfh/ S1 Pl}hq dqg H1 Shqwhfrvw/ hgv/ Hgzdug Hojdu/ 46<0
4871

Duwlv/ P1M1/ U1F1 Eodghq0Kryhoo/ dqg Z1 ]kdqj +4<<5,/ D Hxurshdq
Prqh| Ghpdqg Ixqfwlrq/ lq Srolf| Lvvxhv lq wkh Rshudwlrq ri Fxuuhqf|
Xqlrqv/ S1 Pdvvrq dqg P1 Wd|oru/ hgv/ Fdpeulgjh Xqlyhuvlw| Suhvv1
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Duwlv/ P1M1/ dqg Z1 ]kdqj +4<<5,/ Lqwhuqdwlrqdo Exvlqhvv F|fohv dqg
wkh HUP= lv wkhuh d Hxurshdq exvlqhvv f|fohB/ FHSU glvfxvvlrq sdshu
qr1 44<41

Ehn{/ S1 dqg J1 Wxoolr +4<;<,/ D Qrwh rq wkh Hxurshdq Prqhwdu| V|v0
whp/ dqg wkh Ghwhuplqdwlrq ri wkh GP0Groodu H{fkdqjh Udwh/ Fdklhuv
Hfrqrpltxhv gh Eux{hoohv/ qr1 456/ 65<06761

Edfnxv/ G1/ V1 Iruhvl/ F1 Whophu +4<<9,/ D!qh prghov ri fxuuhqf|
sulflqj/ QEHU zrunlqj sdshu 89561

Eurzqh/ I1[1/ J1 Idjdq dqg M1 Khqu| +4<<:,/ Prqh| ghpdqg lq HX
frxqwulhv= D vxuyh|/ Hxurshdq Prqhwdu| Lqvwlwxwh Vwd� Sdshu :1

Fdvvdug/ P1/ W1 Odqh dqg S1 Pdvvrq +4<<7,/ HUPPrqh| Vxssolhv dqg
wkh Wudqvlwlrq wr HPX/ LPI Zrunlqj Sdshu/ qr1 <7241

Gh Judxzh/ S1 +4<<9,/ Lq dwlrq frqyhujhqfh gxulqj wkh wudqvlwlrq wr
HPX/ lq Lq dwlrq dqg Zdjh ehkdylru lq Hxursh/ S1 Gh Judxzh/ V1
Plvfrvl dqg J1 Wxoolr/ hgv1/ Foduhqgrq Suhvv/ 4<6053;1

Idwdv/ D1 +4<<:,/ HPX= Frxqwulhv ru uhjlrqvB Ohvvrqv iurp wkh HPV
h{shulhqfh/ Hxurshdq Hfrqrplf Uhylhz/ 74/ qr 608/ :760:841

Jlrydqqlql/ D1 +4<<4,/ Prqh| ghpdqg dqg prqhwdu| frqwuro lq dq
lqwhjudwhg Hxurshdq hfrqrp|/ Hxurshdq Hfrqrp|/ vshfldo hglwlrq1

Kdjhq/ M1 yrq/ dqg U1 V ssho +4<<7,/ Fhqwudo edqn frqvwlwxwlrqv iru
ihghudo prqhwdu| xqlrqv/ Hxurshdq Hfrqrplf Uhylhz 6;/ ::70:;51

Nuhphuv/ M1M1P1 dqg W1G1 Odqh +4<<3,/ Hfrqrplf dqg prqhwdu| lqwh0
judwlrq dqg wkh djjuhjdwh ghpdqg iru prqh| lq wkh HPV/ LPI Vwd�
Sdshuv 6:/ :::0;381

Od Frxu/ O1 dqg U1 PdfGrqdog +4<<:,/ Prghoolqj wkh HFX djdlqvw wkh
XV Groodu= D Vwuxfwxudo Prqhwdu| Lqwhusuhwdwlrq/ Glvfxvvlrq Sdshu/
qr1 5/ Fhqwuh iru Ilqdqfldo Pdunhwv Uhvhdufk/ Xqlyhuvlw| ri Vwudwkfo|gh1

Phhvh/ U1/ dqg N1 Urjr� +4<;6,/ Hpslulfdo h{fkdqjh udwh prghov ri
wkh vhyhqwlhv= Gr wkh| �w rxw ri wkh vdpsohB Mrxuqdo ri Lqwhuqdwlrqdo
Hfrqrplfv 47/ 60571
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Prqwlfhool/ F1 dqg P0R1 Vwudxvv0Ndkq +4<<6,/ Hxurshdq Lqwhjudwlrq
dqg wkh Ghpdqg iru Eurdg Prqh|/ Wkh Pdqfkhvwhu Vfkrro ri Hfrqrplf
dqg Vrfldo Vwxglhv/ 94/ 67806991

Prqwlfhool/ F1 +4<<9,/ HX0zlgh prqh| dqg furvv0erughu kroglqjv/
Zhowzluwvfkdiwolfkhv Dufkly/ 465/ 54805681

Vshqfhu/ S1 +4<<:,/ Prqhwdu| Lqwhjudwlrq dqg Fxuuhqf| Vxevwlwxwlrq
lq wkh HPV= Wkh Fdvh iru d Hxurshdq Prqhwdu| Djjuhjdwh/ Hxurshdq
Hfrqrplf Uhylhz/ 74/ 47360474<1

Wxoolr/ J1/ H1 Gh Vrx}d/ dqg S1 Jlxffd +4<<9,/ Wkh Ghpdqg iru Prqh|
Ixqfwlrqv lq Hxursh dqg lq Jhupdq| ehiruh dqg diwhu wkh Idoo ri wkh
Ehuolq Zdoo/ lq Lq dwlrq dqg Zdjh ehkdylru lq Hxursh/ S1 Gh Judxzh/
V1 Plvfrvl dqg J1 Wxoolr/ hgv1/ Foduhqgrq Suhvv/ 643066:1

Zhvfkh/ N1/ Wkh ghpdqg iru glylvld prqh| lq d fruh prqhwdu| xqlrq
+4<<:,/ Ihghudo Uhvhuyh Edqn ri Vw1 Orxlv Uhylhz/ yro1 :</ 8/ 840931


