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Wklv yhuvlrq= Pdufk 44/ 4<<9

Devwudfw

Krz fdq prqhwdu| srolf| lq vwdjh LLL ri Hxurshdq Prqhwdu| Xqlrq eh fr0
ruglqdwhg ehwzhhq wkh �lqv� dqg wkh �rxwv�B Wklv sdshu frpsduhv dowhuqdwlyh
lqvwlwxwlrqdo phfkdqlvpv/ dqg frqfoxghv wkdw d jhqhudol}hg v|vwhp ri lq dwlrq
wdujhwv dw wkh Hxurshdq ohyho kdv vhyhudo phulwv1 Lw vwuhqjwkhqv grphvwlf fuhglelo0
lw| ri prqhwdu| srolf|1 Lw uxohv rxw gholehudwh dwwhpswv wr jdlq frpshwlwlyhqhvv
wkurxjk ghydoxdwlrqv1 Lw irufhv prqhwdu| srolf| wr uhvsrqg dxwrpdwlfdoo| wr ydu0
lrxv pdfurhfrqrplf vkrfnv zklfk lv vwdelol}lqj iru wkh uhdo h{fkdqjh udwh1 Lw
glvwulexwhv wkhvh vkrfnv v|pphwulfdoo| dfurvv frxqwulhv1 Rq wkh edvlv ri d vlpsoh
wkhruhwlfdo prgho ri srolf| frruglqdwlrq/ wkh sdshu vkrzv wkdw d v|vwhp ri lq dwlrq
wdujhwv dssur{lpdwhv dq rswlpdo srolf| ri lqwhuqdwlrqdo frrshudwlrq1 Suholplqdu|
hpslulfdo hylghqfh vxssruwv wkhvh wkhruhwlfdo uhvxowv1

� D vkruwhu yhuvlrq ri wklv sdshu zloo dsshdu lq wkh Sdshuv dqg Surfhhglqjv lvvxh ri wkh
Dphulfdq Hfrqrplf Uhylhz +Pd| 4<<9,1 Zh wkdqn wkh Edqn ri Vzhghq Whufhqwhqdu| Irxq0
gdwlrq dqg Xqlyhuvlwd* Erffrql +Ulfhufd gl Edvh judqw, iru �qdqfldo vxssruw/ Zlp Gheodxzh
iru uhvhdufk dvvlvwdqfh/ Fkulvwlqd Oùqqeodg iru vhfuhwduldo dvvlvwdqfh1 Wkh lghdv lq wklv sdshu
juhz rxw ri glvfxvvlrqv lq d jurxs wkdw zurwh d uhfhqw FHSU uhsruw rq Hxurshdq lqwhjudwlrq
+Ghzdwulsrqw hw do +4<<8,,> zh duh sduwlfxoduo| judwhixo wr Iudqfhvfr Jldyd}}l dqg Mÿujhq yrq
Kdjhq iru pdq| frqyhuvdwlrqv1 Zh dovr wkdqn Eduu| Hlfkhqjuhhq/ Phuy|q Nlqj/ Oduv Vyhqvvrq
dqg vhplqdu sduwlflsdqwv dw Erffrql Xqlyhuvlw|/ Vwrfnkrop Xqlyhuvlw|/ wkh Lqgxvwuldo Uhvhdufk
Lqvwlwxwh/ wkh Edqn ri Vzhghq/ dqg dw wkh FHSU0 EQO zrunvkrs rq �Prqhwdu| Fr0h{lvwhqfh�
lq Urph rq Iheuxdu| 59/ 4<<9/ iru khosixo frpphqwv1 Ri frxuvh/ zh dorqh duh uhvsrqvleoh iru
dq| huuruv1

| Lqvwlwxwh iru Lqwhuqdwlrqdo Hfrqrplf Vwxglhv/ FHSU dqg QEHU
} Erffrql Xqlyhuvlw|/ LJLHU dqg FHSU



41 Lqwurgxfwlrq

Lw lv vwloo xqfhuwdlq zkhwkhu wkh Hxurshdq Xqlrq zloo kdyh d Vlqjoh Fxuuhqf|/ wkh
Hxur/ e| wkh hqg ri wklv fhqwxu|1 Exw wzr wklqjv vhhp fhuwdlq derxw krz lw zrxog
kdsshq1 Qrw doo phpehu vwdwhv zrxog eh lqyroyhg= vrph phpehuv wkdw zrxog
olnh wr mrlq duh qrw olnho| wr eh dffhswhg/ zkhuhdv vrph phpehuv wkdw zrxog eh
dffhswhg duh qrw olnho| wr mrlq1 Qru zrxog lqwhqvl�hg srolwlfdo lqwhjudwlrq suhfhgh
prqhwdu| xql�fdwlrq1 Wkh Vlqjoh Hxurshdq Fxuuhqf| zloo uhpdlq dq lqwhuqdwlrqdo
djuhhphqw zkhuhe| vrph vryhuhljq vwdwhv ghohjdwh d frpprq prqhwdu| srolf| wr
dq lqghshqghqw vxsudqdwlrqdo djhqf|= wkh Hxurshdq Fhqwudo Edqn +HFE,4

Wklv sduwlfxodu zd| ri dfklhylqj prqhwdu| xql�fdwlrq srvhv wzr vshfl�f sure0
ohpv1 Rqh lv krz wkh HFE vkrxog sxuvxh lwv prqhwdu| srolf|1 Hyhq wkrxjk wkh
Pddvwulfkw Wuhdw| lv yhu| h{solflw wkdw sulfh vwdelolw| vkrxog eh wkh sulpdu| jrdo
ri Hxurshdq prqhwdu| srolf|/ wkh rshudwlrqdo frqvhtxhqfhv ri wkdw jrdo kdyh qrw
ehhq vshoohg rxw lq d vshfl�f txdqwlwdwlyh pdqgdwh wr zklfk wkh HFE fdq eh
khog dffrxqwdeoh1 Qru zloo wkhuh eh d zhoo0gh�qhg srolwlfdo sulqflsdo iru wkh HFE
wkdw fdq vshoo rxw vxfk d pdqgdwh1 Ghvslwh wklv dpeljxlw|/ wkh HFE lv olnho| wr
ehkdyh dv dq| qdwlrqdo fhqwudo edqn= lw zloo jlyh sulrulw| wr sulfh vwdelolw|/ exw
zloo dovr wdnh lqwr dffrxqw rwkhu frqvlghudwlrqv/ wudglqj r� frq lfwlqj remhfwlyhv1
Dpeljxlw| ryhu lwv vshfl�f pdqgdwh frxog/ krzhyhu/ eh ghwulphqwdo wr ghflvlrq
pdnlqj zlwklq wkh HFE/ dqg frxog dovr gdpdjh wkh fuhglelolw| dqg wkh ohjlwlpdf|
ri wkh lqvwlwxwlrq lq iurqw ri Hxurshdq flwl}hqv15Dq hphujlqj r!fldo ylhz�dw ohdvw
dprqj wkh olnho| phpehuv ri wkh Vlqjoh Fxuuhqf|�lv wkdw wkh HFE vkrxog iroorz
wkh Jhupdq prgho dqg dgrsw dq lqwhuphgldwh prqh| wdujhw1 Wkh pdlq dgydqwdjh

4Lq wklv sdshu zh gr qrw glvfxvv wkh ghvludelolw| ri wklv nlqg ri duudqjhphqw exw mxvw wdnh lwv
survshfwlyh fuhdwlrq dqg olnho| surshuwlhv dv jlyhq1

5Wkh hduo| klvwru| ri wkh XV Ihghudo Uhvhyh V|vwhp surylghv vrph h{dpsohv ri krz gl!fxow
ghflvlrq pdnlqj fdq eh lq dq lqvwlwxwlrq zlwkrxw d fohdu rshudwlrqdo pdqgdwh/ li srolf|pdnhuv
uhjdug wkhpvhoyhv dv uhsuhvhqwdwlyhv ri gl�huhqw uhjlrqv1 Ghvfulelqj wkh lqhswlwxgh ri wkh Ihg
lq ghdolqj zlwk wkh rqvhw ri wkh Juhdw ghsuhvvlrq/ Iulhgpdq dqg Vfkzduw} +4<96, zulwh=�D
frpplwwhh ri wzhozh phq/ hdfk uhjduglqj klpvhoi dv dq htxdo ri doo wkh rwkhuv dqg hdfk wkh fklhi
dgplqlvwudwru ri dq lqvwlwxwlrq hvwdeolvkhg wr vwuhqjwkhq uhjlrqdo lqghshqghqfh/ frxog pxfk
pruh hdvlo| djuhh rq d srolf| ri guliw dqg lqdfwlrq wkdq rq d frruglqdwhg srolf| lqyroylqj wkh
sxeolf dvvxpswlrq ri uhvsrqvlelolw| iru ghflvlyh dqg odujh vfdoh dfwlrq1 Wkhuh lv pruh wkdq d
olwwoh hohphqw ri wuxwk lq wkh mrfxodu ghvfulswlrq ri d frpplwwhh dv d jurxs ri shrsoh/ qr rqh
ri zkrp nqrzv zkdw vkrxog eh grqh/ zkr mrlqwo| ghflgh wkdw qrwklqj fdq eh grqh1 Dqg wklv
lv hvshfldoo| olnho| wr eh wuxh ri d jurxs olnh wkh Rshq Pdunhw Srolf| Frqihuhqfh/ frqvlvwlqj
ri lqghshqghqw shuvrqv iurp zlgho| vhsdudwhg flwlhv/ zkr vkduh qrqh ri wkh frpprq rxworrn
rq ghwdlohg sureohpv ru uhvsrqvlelolwlhv zklfk hyroyhv lq wkh frxuvh ri orqj0wlph frooderudwlrq1�
+ss1 74809,1
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ri vxfk dq duudqjhphqw lv lwv frqwlqxlw| zlwk wkh Jhupdq zd| ri frqgxfwlqj prq0
hwdu| srolf|1 Frqwlqxlw| lv lpsruwdqw= wkh HFE frxog pruh hdvlo| lqkhulw vrph ri
wkh Exqghvedqn uhsxwdwlrq/ dqg h{sorlw wkh nqrz krz dffxpxodwhg ryhu d shulrg
ri vxffhvvixo prqhwdu| srolf|1 Iurp d srolwlfdo srlqw ri ylhz/ krzhyhu/ wklv zd| ri
frqgxfwlqj Hxurshdq prqhwdu| srolf| pd| qrw eh wudqvsduhqw hqrxjk1 Hxursh0
zlgh prqh| wdujhwv duh d udwkhu whfkqlfdo frqfhsw/ dqg Hxurshdq flwl}hqv zrxog
qrw hdvlo| xqghuvwdqg wkh udwlrqdoh ri srvvleo| xqsrsxodu HFE ghflvlrqv1 Pruh0
ryhu/ prqh| ghpdqg lqvwdelolw| dqg fxuuhqf| vxevwlwxwlrq duh olnho| wr sodjxh
wkh eluwk ri wkh Vlqjoh Fxuuhqf|/ sduwlfxoduo| gxulqj wkh �uvw wzr |hduv lq zklfk
sdulwlhv zloo eh luuhyrfdeo| �{hg/ exw wkh Hxur zloo qrw |hw flufxodwh1

Wkh vhfrqg sureohp lv wkdw ri �prqhwdu| frkdelwdwlrq�1 Krz zloo prqhwdu|
srolf| eh frruglqdwhg ehwzhhq wkh HFE dqg wkh phpehu vwdwhv wkdw kdyh qrw
mrlqhg wkh Vlqjoh Fxuuhqf|B Devhqw frruglqdwlrq/ h{fkdqjh udwh yrodwlolw| frxog
xqghuplqh wkh Vlqjoh Pdunhw1 Vlqfh wkh euhdngrzq ri wkh HPV lq 4<<5/ wkh
Lwdoldq Olud kdv ghsuhfldwhg e| 59(/ dqg wkh Ghxwvfkh Pdun kdv dssuhfldwhg
e| 49(�erwk lq uhdo h�hfwlyh whupv�vhh Wdeoh 41 Vxfk zlog uhdo h{fkdqjh
udwh fkdqjhv/ ohw dorqh rxwuljkw �frpshwlwlyh ghsuhfldwlrqv�/ zloo qrw eh wrohudwhg
zlwkrxw hyhqwxdoo| lqwurgxflqj vrph irup ri wudgh eduulhu16

Exw wkh frruglqdwlrq ri prqhwdu| srolf| zlwk wkh frxqwulhv wkdw kdyh qrw
dgrswhg wkh Hxur lv qrw hdv|1 Dq hphujlqj r!fldo ylhz�sxw iruzdug e| wkh
Hxurshdq Prqhwdu| Lqvwlwxwh +HPL,/ e| wkh Exqghvedqn/ e| Dxvwuld/ dqg e|
wkh Iuhqfk Ilqdqfh plqlvwhu/ dprqj rwkhuv�lv wkdw wkh rxwvlgh frxqwulhv vkrxog
eh uhtxluhg wr shj wr wkh Hxur/ lq d uhiruphg yhuvlrq ri wkh HPV1 Exw wklv
zrxog eh d yhu| ulvn| vwudwhj|7= d xqlodwhudo shj e| wkh rxwvlgh frxqwulhv dorqh lv
qrw olnho| wr vxuylyh vshfxodwlyh dwwdfnv1 Pruhryhu/ wkh exughq ri ghihqglqj wkh
h{fkdqjh udwh zrxog idoo hqwluho| rq wkh rxwvlghuv/ zkr zrxog kdyh wr ghvwdelol}h
wkhlu hfrqrplhv qrw rqo| wr uhvlvw vshfxodwlyh dwwdfnv/ exw dovr lq wkh idfh ri
vkrfnv ruljlqdwlqj lq wkh lqvlgh frxqwulhv1 Vxfk dq dv|pphwulf duudqjhphqw lv
xqolnho| wr eh srolwlfdoo| yldeoh/ hyhq li lw frxog vxuylyh vshfxodwlyh dwwdfnv1 Zk|
vkrxog d frxqwu| eh irufhg wr shj lwv h{fkdqjh udwh li lw ghflghg qrw wr mrlq/
ru � zruvh � li lw zdv qrw dgplwwhg wr wkh Vlqjoh Fxuuhqf| �ìolwh�B Uhfdoo
wkdw/ dffruglqj wr wkh Pddvwulfkw Wuhdw|/ wkh wudqvlwlrq wr wkh Vlqjoh Fxuuhqf|
kdv wr eh dssuryhg e| d txdol�hg pdmrulw| yrwh lq wkh Frxqflo1 Khqfh/ wkh olnho|
rxwvlgh frxqwulhv kdyh frqvlghudeoh edujdlqlqj srzhu1 Iru lqvwdqfh/ wkh XN/ Lwdo|/
Vsdlq dqg Vzhghq wrjhwkhu irup d eorfnlqj frdolwlrq wkdw frxog suhyhqw d Vlqjoh

6Lq idfw/ wkhuh duh douhdg| ghpdqgv lq Iudqfh wkdw wkh �frpshqvdwru| dprxqwv�/ douhdg|
lq sodfh wr surwhfw iduphuv lq wkh kdug fxuuhqf| frxqwulhv/ eh h{whqghg wr rwkhu vhfwruv +vhh
Ghzdwulsrqw hw do1 4<<8,,1

7Revwihog dqg Urjr� +4<<8, surylgh dq h{fhoohqw vxuyh| ri wkh ulvnv ri dwwhpswlqj d xqlodwhudo
shj ri wkh h{fkdqjh udwh1
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Fxuuhqf| dprqj dq| rwkhu vxevhw ri frxqwulhv1 D vhfrqg srolwlfdo sureohp lv
wkdw d v|vwhp edvhg rq h{fkdqjh udwh shjjlqj/ e| irfxvlqj rq wkh h{fkdqjh udwh/
lqylwhv srolwlfdo uhwdoldwlrq li d ghydoxdwlrq fdqqrw eh dyrlghg1 Vshfldo lqwhuhvwv
lq wkh dssuhfldwlqj �lqvlgh� frxqwulhv frxog pruh hdvlo| dvn iru wdul� surwhfwlrq/
rq wkh jurxqgv wkdw wkh ghsuhfldwlqj frxqwu| qhhgv wr eh sxqlvkhg ehfdxvh lw glg
qrw ixo�oo lwv reoljdwlrqv1 Doo ri wklv vxjjhvwv wkdw/ wr eh yldeoh/ dq| frruglqdwlrq
phfkdqlvp pd| kdyh wr eh v|pphwulf iru wkh frxqwulhv lq dqg rxw ri wkh Vlqjoh
Fxuuhqf|1 Exw d v|pphwulf h{fkdqjh udwh shj lv dovr xqihdvleoh1 Wkh fuhglelolw|
ri wkh HFE zrxog vx�hu wrr pxfk/ dqg Jhupdq| zrxog qhyhu dffhsw lw1

Wkhvh dujxphqwv vxjjhvw wkdw dq| zrundeoh vroxwlrq wr wkh Prqhwdu| Frkde0
lwdwlrq sureohp lv olnho| wr hqwdlo vrph h{fkdqjh udwh yrodwlolw|1 Lw lv mxvw qrw
ihdvleoh wr vwdelol}h h{fkdqjh udwhv lq Hxursh1 Wkh sureohp lv krz wr plwljdwh
uhdo h{fkdqjh udwh yrodwlolw| dqg wr dyrlg h{wuhph glvuxswlrqv/ qrw wr holplqdwh
h{fkdqjh udwh  xfwxdwlrqv dowrjhwkhu1

Edvhg rq wkhvh frqvlghudwlrqv/ d uhfhqw uhsruw rq Hxurshdq Lqwhjudwlrq +Gh0
zdwulsrqw hw do1 +4<<8,, kdv dujxhg lq idyru ri d jhqhudol}hg v|vwhp ri lq dwlrq
wdujhwlqj1 Wkh lghd lv wr dvvljq vwulfw dqg vshfl�f +exw srvvleo| gl�huhqw, lq dwlrq
wdujhwv erwk wr wkh HFE dqg wr wkh rwkhu qdwlrqdo fhqwudo edqnv1 Wklv duudqjh0
phqw dgguhvvhv wkh srolwlfdo sureohpv phqwlrqhg deryh1 Iru rqh lw lv v|pphwulf1
Iru dqrwkhu/ dq lq dwlrq wdujhw zrxog fohduo| lqfuhdvh wkh dffrxqwdelolw| ri wkh
HFE dqg/ e| irfxvlqj rq d fohduo| gh�qhg dqg rshudwlrqdo jrdo/ zrxog dovr khos
ghflvlrq pdnlqj lqvlgh wkh HFE1 Pruhryhu/ li frxqwulhv qrw mrlqlqj wkh Hxur dovr
kdyh dq lq dwlrq wdujhw +srvvleo| gl�huhqw iurp wkdw ri wkh HFE,/ wkh lqfhqwlyhv
wr hqjdjh lq frpshwlwlyh ghydoxdwlrqv zrxog eh glplqlvkhg1 Wkh fuhglelolw| ri
prqhwdu| srolf| zrxog dovr eh vwuhqjwkhqhg1 Ilqdoo|/ wr phhw wkh lq dwlrq wdujhw
doo frxqwulhv zrxog kdyh wr dxwrpdwlfdoo| uhvsrqg wr d ghsuhfldwlrq ri wkhlu fxu0
uhqf| lq d zd| wkdw zrxog whqg wr vwdelol}h wkh h{fkdqjh udwh lwvhoi/ hyhq wkrxjk
lw zrxog qrw irufh dq| fhqwudo edqn wr ehw djdlqvw vshfxodwruv lq wkh pdunhw1 Doo
ri wkhvh idfwruv zrxog khos wr uhgxfh uhdo h{fkdqjh udwh yrodwlolw|18

Wkh sxusrvh ri wklv sdshu lv wr ixuwkhu hoderudwh rq wkh hfrqrplf dujxphqwv
lq idyru ri lq dwlrq wdujhwv/ e| dqdo|}lqj d vshfl�f prgho ri prqhwdu| srolf| fr0
ruglqdwlrq1 Wkh prgho/ vhw rxw lq Vhfwlrq 5/ frpelqhv zhoo0nqrzq frpsrqhqwv ri
wkh h{lvwlqj olwhudwxuh1 Lwv htxloleulxp/ lq wkh devhqfh ri phfkdqlvpv wr lqgxfh
lqwhuqdwlrqdo frruglqdwlrq dqg wr hqkdqfh fuhglelolw|/ kdv h{fhvvlyh dyhudjh lq d0
wlrq/ dqg vxerswlpdo  xfwxdwlrqv lq pdfurhfrqrplf yduldeohv1 Vhfwlrq 6 ghulyhv
d fhqwudo uhvxow= rswlpdoo| fkrvhq lq dwlrq wdujhwv uhpryh doo wkhvh glvwruwlrqv1
Lq dwlrq eldvhv dqg lqfhqwlyhv wr hqjdjh lq frpshwlwlyh ghydoxdwlrqv duh r�vhw e|

8Fdq}rqhul/ Qrodq dqg \dwhv +4<<8, dovr glvfxvv lq dwlrq wdujhwlqj lq wkh frqwh{w ri Hxurshdq
prqhwdu| lqwhjudwlrq/ dqg frpsduh lw wr wkh HUP1 Wkhlu sdshu/ krzhyhu/ irfxvhv pruh rq wkh
fuhglelolw| sureohp lq prqhwdu| srolf| wkdq rq frpshwlwlyh ghydoxdwlrqv1
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rswlpdo shqdowlhv iru plvvlqj wkh lq dwlrq wdujhw1 Vhfwlrq 7 frpsduhv dowhuqdwlyh
qrplqdo wdujhwv li lq dwlrq wdujhwv fdqqrw eh rswlpdoo| hqirufhg/ ehfdxvh ri odfn
ri lqirupdwlrq ru ehfdxvh ri rwkhu frqvwudlqwv rq lqvwlwxwlrq ghvljq1 Vhfwlrq 8
glvfxvvhv vrph hylghqfh rq lq dwlrq wdujhwlqj lq d qxpehu ri frxqwulhv dqg rq
rxwsxw dv|pphwulhv lq wkh HPV1 Vhfwlrq 9 frqfoxghv1

51 D vw|ol}hg prgho

Zh vhw rxw d vlpsoh olqhdu0txdgudwlf prgho wr dqdo|}h wkh lvvxhv phqwlrqhg lq wkh
lqwurgxfwlrq1 Rxu prgho lv d prgl�hg dqg sdudphwul}hg yhuvlrq ri wkdw irupx0
odwhg lq Shuvvrq dqg Wdehoolql +4<<8,/ dqg lw lv uhodwhg wr Fdq}rqhul dqg Khqghuvrq
+4<;;,1 Lw uhvwv rq zhoo0nqrzq exloglqj eorfnv iurp wkh olwhudwxuhv rq fuhglelo0
lw| dqg srolf| frruglqdwlrq lq prqhwdu| srolf|91 Wkhuh duh wzr frxqwulhv/ hdfk
vshfldol}hg lq wkh surgxfwlrq ri d vlqjoh jrrg1 Prqhwdu| srolf| lv vxemhfw wr d
fuhglelolw| sureohp1 Ehfdxvh ri whpsrudu| qrplqdo uljlglwlhv/ prqhwdu| srolf| fdq
vwdelol}h wkh hfrqrp| lq wkh vkruw uxq/ exw lw lv qhxwudo lq wkh orqj uxq1 Ilqdoo|/
srolf| kdv vslooryhu h�hfwv deurdg dqg hdfk frxqwu| kdv dq lqfhqwlyh wr hqjdjh lq
frpshwlwlyh ghydoxdwlrqv1

Doo yduldeohv duh gh�qhg dv udwhv ri fkdqjh1 Wkh fkdqjh lq wkh orj ri wkh uhdo
h{fkdqjh udwh 5 lv gh�qhg dv=

5 ' rn ^W � ^c +4,

zkhuh r ghqrwhv wkh udwh ri qrplqdo ghsuhfldwlrq ri grphvwlf fxuuhqf|1 Zh ohw
ohwwhuv zlwkrxw dq dvwhulvn ghqrwh yduldeohv lq wkh frxqwu| rxwvlgh ri wkh prqhwdu|
xqlrq> wkh �rxwvlgh frxqwu|�/ iru vkruw�dqg yduldeohv zlwk dq dvwhulvn ghqrwh
yduldeohv lqvlgh wkh prqhwdu| xqlrq1 Wkxv ^ dqg ^W ghqrwh surgxfhu sulfh lq dwlrq
rxwvlgh dqg lqvlgh wkh prqhwdu| xqlrq1 Zh vwduw ghvfulelqj wkh rxwvlgh frxqwu|1
FSL0lq dwlrq / R/ lv jlyhq e|

R ' ^ n q5/ +5,

zkhuh q lv wkh vkduh ri iruhljq jrrgv lq wkh rxwvlgh frxqwu|*v frqvxpswlrq edvnhw1
Surgxfhu sulfh lq dwlrq/ lq wxuq/ vdwlv�hv

^ ' 6n D/ +6,

zkhuh6 lv wkh udwh ri prqh| jurzwk/ dqg D lv d ghpdqg/ ru yhorflw|/ vkrfn1 Wkh �0
qdwxudo� +ru orqj0uxq htxloleulxp, udwh ri rxwsxw jurzwk +ru hpsor|phqw, lv wdnhq

9Wkh fuhglelolw| olwhudwxuh lv vxuyh|hg lq Shuvvrq dqg Wdehoolql +4<<3,/ Fxnlhupdq +4<<5,
dqg Vfkdolqj +4<<8,/ zkhuhdv wkh srolf| frruglqdwlrq olwhudwxuh lv vxuyh|hg lq Fdq}rqhul dqg
Khqghuvrq +4<<4, dqg lq Shuvvrq dqg Wdehoolql +4<<8,1
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wr eh }hur1 Dfwxdo rxwsxw jurzwk +dowhuqdwlyho| hpsor|phqw,/ %/ lv ghwhuplqhg
e| dq h{shfwdwlrqv0dxjphqwhg Skloolsv0fxuyh=

% ' � E^ � ^e�� 0/ +7,

zkhuh � lv d sdudphwhu/ ^e lv wkh udwlrqdoo| h{shfwhg ydoxh ri ^/ dqg 0 lv d vxsso|
vkrfn1 Wkh htxloleulxp ydoxh ri 5 ghshqgv rq wkh uhodwlyh vxsso| ri rxwvlgh jrrgv/
E%� %W� lq uhodwlrq wr lwv uhodwlyh ghpdqg1 Li wkh odwwhu lv dq lqfuhdvlqj ixqfwlrq
ri 5/ wkh htxloleulxp uhdo h{fkdqjh udwh vdwlv�hv=

5 ' B E%� %W� n �/ +8,

zkhuh B lv wkh lqyhuvh +uhodwlyh, ghpdqg hodvwlflw| ri rxwvlgh jrrgv1 Zh lqwhusuhw
� dv d �vshfxodwlyh vkrfn� wr wkh qrplqdo h{fkdqjh udwh1 Zh dvvxph wkdw wkh
vwuxfwxudo vkrfnv Dc 0c � duh lqghshqghqwo| glvwulexwhg zlwk dq h{shfwhg ydoxh ri
}hur1:

Wkh srolf| lqvwuxphqw 6 lv fkrvhq e| wkh rxwvlgh frxqwu|*v fhqwudo edqn1
Srolf| suhihuhqfhv duh jlyhq e| wkh orvv ixqfwlrq

u '
�

2

k
R2 n b E%� w�2 n > E5 � 1�2

l
/ +9,

zkhuh b dqg > duh srvlwlyh zhljkwv dqg w dqg 1 duh vwrfkdvwlf srolf| wdujhwv iru
hpsor|phqw dqg wkh uhdo h{fkdqjh udwh1 Dvvxplqj . Ew� : f fuhdwhv d v|vwhpdwlf
�lq dwlrq eldv/� dorqj wkh olqhv ri wkh fuhglelolw| olwhudwxuh1 Dvvxplqj . E1� :
f lv d vlpsoh zd| wr jhqhudwh d v|vwhpdwlf lqfhqwlyh wr hqjdjh lq frpshwlwlyh
ghydoxdwlrqv zlwklq wkh frqwh{w ri wkh prgho1 Lqirupdoo|/ zh fdq wklqn ri vkrfnv
wr w dv fdswxulqj yduldwlrqv lq wkh gl�huhqfh ehwzhhq wkh wdujhw dqg wkh qdwxudo
udwh ri xqhpsor|phqw dqg wr 1 dv fdswxulqj yduldwlrqv lq wkh forxw ri wkh h{sruw
lqgxvwu|/ oree|lqj iru kljkhu sur�wdelolw| wkurxjk d zhdnhu h{fkdqjh udwh1 ;

:E| +8, dqg +4,/ wkh qrplqdo h{fkdqjh udwh vdwlv�hv=

v @ � ^{� {�` . t � t� . !/

Wkh vkrfn ! wkxv fdswxuhv doo wkh irufhv wkdw pryh wkh qrplqdo h{fkdqjh udwh/ rwkhu wkdq
wkh fxuuhqw rxwsxw dqg sulfh ixqgdphqwdov1 Lq sduwlfxodu/ ! pd| uh hfw h{shfwdwlrqv ri ixwxuh
lq dwlrq dqg ghydoxdwlrqv/ ihdu ri jryhuqphqw ghidxowv/ �qdqfldo fulvhv/ ru rwkhu ixwxuh hyhqwv
wkdw pd| lqgxfh fxuuhqw fdslwdo rxw rzv ru lq rzv1 Wkhuhiruh/ lw lv srvvleoh wkdw wkh vkrfn ! lv
fruuhodwhg zlwk wkh yduldeohv wkdw ghwhuplqh wkh v|vwhpdwlf lqfhqwlyhv wr lq dwh dqg hqjdjh lq
frpshwlwlyh ghydoxdwlrqv/ qdpho| +ixwxuh ydoxhv ri, wkh sdudphwhuv � dqg � lq wkh orvv ixqfwlrq
+9, ehorz1 Lq d ohvv vw|ol}hg +pxowlshulrg, prgho/ vrph ri wkhvh olqnv frxog eh pdgh suhflvh1

;Dq dowhuqdwlyh +exw shukdsv htxdoo| dg0krf, zd| ri prgholqj wkh lqfhqwlyh wr hqjdjh lq
frpshwlwlyh ghydoxdwlrqv zrxog eh wr ohw } hqwhu wkh uljkw kdqg vlgh ri wkh vxsso| ixqfwlrq/ +7,/
zlwk d srvlwlyh vljq= d uhdo ghsuhfldwlrq zrxog wkhq ohdg wr idvwhu rxwsxw jurzwk +vhh Fdq}rqhul
dqg Jud| +4<;8, dqg Pduwlq +4<<8,,1 Pdq| ri wkh uhvxowv ri wklv sdshu zrxog dsso| wr wklv
gl�huhqw vshfl�fdwlrq1

9



Wkh prqhwdu| xqlrq lv prghohg h{dfwo| dv lq htxdwlrqv +5,0+7, dqg +9,/ zlwk
wkh h{fhswlrq wkdw 5 hqwhuv zlwk dq rssrvlwh vljq1< Zh dvvxph wkdw doo wkh �vwuxf0
wxudo� sdudphwhuv/ q/ �/ b/ dqg >c duh htxdo dfurvv frxqwulhv> krzhyhu/ zh doorz iru
furvv0frxqwu| gl�huhqfhv lq wkh h{shfwhg ydoxh ri wkh wdujhwv E. Ew� 9' . EwW� c vd|�/
lq wkh yduldqfhv ri doo vkrfnv Ej2

0 9' j2

0W/ vd|� dqg iru duelwudu| fryduldqfh dfurvv
sdluv ri vwuxfwxudo vkrfnv

�
j00W

D
	f/ vd|

�
�

Hyhqwv xqirog dv iroorzv= +l, Srolf| wdujhwv � ' Ew/wW/1/ 1W� duh uhyhdohg/ +ll,
sulydwh h{shfwdwlrqv E^e/^We� duh iruphg/ +lll, vwuxfwxudo vkrfnv / ' E0/ 0W/ �/ �W/ ��
duh uhyhdohg/ +ly, srolflhv E6/ 6W� duh vlpxowdqhrxvo| vhw/ +y, pdfurhfrqrplf rxw0
frphv duh uhdol}hg1

Wr hvwdeolvk d ehqfkpdun iru wkh dqdo|vlv/ zh �uvw vwxg| wkh k|srwkhwlfdo
vlwxdwlrq zkhq wkh wzr fhqwudo edqnv fdq frpplw wr frrshudwh h{ dqwh/ ehiruh
vwdjh +l, deryh/ vhwwlqj d sdlu ri vwdwh0frqwlqjhqw srolf| uxohv iru 6 dqg 6W wkdw
plqlpl}h wkhlu mrlqw orvvhv/ vxemhfw wr wkh frqvwudlqw wkdw sulydwh h{shfwdwlrqv
duh iruphg udwlrqdoo|/ jlyhq dydlodeoh lqirupdwlrq1 Frqfuhwho|/ zh vhhn wkh vwdwh0
frqwlqjhqw prqhwdu| srolflhv E6 E� c /�� c E6W E� c /�� wkdw plqlpl}h .EunuW� vxe0
mhfw wr ^e ' .�E^�dqg ^W

e

' .� E^
W�� +.E�� ghqrwhv wkh xqfrqglwlrqdo h{shfwdwlrq

ri � zkhuhdv .� E�� ghqrwhv wkh frqglwlrqdo h{shfwdwlrq ri �/ jlyhq wkh uhdol}d0
wlrq ri � 1, Wkh �uvw0rughu frqglwlrq iru wkh rswlpdo fkrlfh ri 6 E� c /�/ fdq eh
h{suhvvhg dv=

RE� c /� n b�% E�c /� n 2>�B5 E�c /� n Bq� ER E� c /�� RW E� c /�� ' f +:,

Wkh rswlpdo srolf| uxoh wkxv wudghv r� wkh gluhfw h�hfwv ri prqh| rq grphvwlf
sulfhv dqg hpsor|phqw +wkh �uvw wzr whupv, dqg wkh h�hfw rq grphvwlf dqg iru0
hljq orvvhv ri lqgxfhg fkdqjhv lq 5/ erwk gluhfwo| +wkh wklug whup, dqg lqgluhfwo|
wkurxjk FSL0lq dwlrq +wkh irxuwk whup,1 Jlyhq wkh fruuhvsrqglqj vhw ri �uvw0rughu
frqglwlrqv iru 6W E�c /� dqg wkh prgho vwuxfwxuh/ zh fdq vroyh iru wkh rswlpdo sro0
lf| uxoh lq whupv ri wkh xqghuo|lqj vkrfnv1 Vwudljkwiruzdug/ exw whglrxv dojheud
jlyhv

6 E� c /� ' S00� D n S00
W

E0� 0W�� S��/ +;,

zkhuh wkh S*v duh frpsolfdwhg h{suhvvlrqv +zlwk olnho| srvlwlyh vljq, lq wkh prgho*v
sdudphwhuv1 Lq wkh rswlpdo vroxwlrq/ wkh rxwvlgh fhqwudo edqn wkxv vwdelol}hv wkh
sulfh dqg rxwsxw h�hfwv ri grphvwlf vxsso| vkrfnv vrphzkdw +rqh fdq vkrz wkdw
f 	 �S0 	 �, dqg grphvwlf ghpdqg vkrfnv frpsohwho|> lw dovr dgrswv d pruh
uhvwulfwlyh prqhwdu| srolf| vr dv wr vwdelol}h uhodwlyh iruhljq vxsso| vkrfnv/ dqg
vshfxodwlyh vkrfnv djdlqvw lwv rzq fxuuhqf|/ wr sduwldoo| r�vhw wkh uhdo ghsuhfldwlrq

<Lq wkh irupdo dqdo|vlv/ zh wkxv ljqruh doo froohfwlyh0fkrlfh sureohpv lq wkh fkrlfh ri wkh
HFE*v prqhwdu| srolf|1 Wkhvh sureohpv duh vwxglhg e| Dohvlqd dqg Julool +4<<5,/ Orkpdq
+4<<7,/ Wdunnd dqg Ènhukrop +4<<6,/ dqg e| yrq Kdjhq +4<<8,/ dprqj rwkhuv1

:



+dqg frqvhtxhqwo| kljkhu grphvwlf lq dwlrq, lqgxfhg e| d uhodwlyh iruhljq vxsso|
vkrfnv +0 � 0W 	 f,/ ru e| d vshfxodwlyh vkrfn +� : f,1 Qrwlfh wkdw qrqh ri wkh
vwrfkdvwlf wdujhwv lq � hqwhu wkh vroxwlrq1 Wklv lv ehfdxvh � lv revhuydeoh dqg
ehfdxvh wkh uhdo yduldeohv lq wkh prgho duh qhxwudo wr h{shfwhg srolf|1

61 Lqfhqwlyh sureohpv dqg lpsohphqwdwlrq

Vxssrvh qrz/ pruh uhdolvwlfdoo|/ wkdw h{ dqwh frpplwphqwv duh lqihdvleoh dqg
wkdw hdfk fhqwudo edqn fkrrvhv lwv srolf| h{ srvw/ lq d qrq0frrshudwlyh idvk0
lrq1 Wkh rxwvlgh fhqwudo edqn wkxv plqlpl}hv u zlwk uhvshfw wr 6 E� c /� c wdnlqj
6W E� c /� c .�E^� dqg .� E^

W�dv jlyhq1 Wkh �uvw0rughu frqglwlrq iru 6E� c /� fdq eh
zulwwhq dv

R E�c /� n b�% E� c /� n 2>�B5 E� c /� n qB� ER E�c /�� RW E�c /�� ' +<,

b�w n >�B1 n >�B5 E� c /�� qB�RW E�c /�

Fohduo| wkh OKV ri +<, lv lghqwlfdo wr wkh OKV ri +:,1 Wkh UKV uh hfwv wkh wzr
lqfhqwlyh frqvwudlqwv dw zrun xqghu qrq0frrshudwlyh glvfuhwlrqdu| srolf| pdnlqj1
Iluvw/ wkh �fuhglelolw|� +h{ srvw rswlpdolw|, frqvwudlqw pdnhv wkh rxwvlgh fhqwudo
edqn ljqruh wkh h�hfw ri lwv srolf| rq sulydwh h{shfwdwlrqv irupdwlrq= wkh h{ srvw
lqfhqwlyh wr vwlpxodwh jurzwk jlyhv d shupdqhqw lq dwlrq eldv +wkh �uvw whup,1
Vhfrqg/ wkh �lqglylgxdo udwlrqdolw|� frqvwudlqw pdnhv wkh rxwvlgh fhqwudo edqn
ljqruh wkh vslooryhu h�hfwv rq wkh prqhwdu| xqlrq= wklv jlyhv ulvh wr d shupdqhqw
frpshwlwlyh ghsuhfldwlrq eldv +wkh vhfrqg whup,/ uhfdoo . E1� : f� Gxh wr wkhvh
lqfhqwlyh sureohpv/ wkh revhuydeoh wdujhwv wkxv hqwhu wkh vroxwlrq/ lq wklv fdvh1
Ehfdxvh wkh lqfhqwlyhv wr h{sdqg hpsor|phqw dqg ghsuhfldwh wkh uhdo h{fkdqjh
udwh duh fruuhfwo| dqwlflsdwhg e| wkh sulydwh vhfwru/ wkh htxloleulxp udwh ri h{0
shfwhg lq dwlrq lv kljkhu zlwkrxw dq| h�hfw rq uhdo yduldeohv1 Wkh uhpdlqlqj
whupv rq wkh UKV ri +<, dsshdu ehfdxvh wkh lqglylgxdo udwlrqdolw| frqvwudlqw dovr
glvwruwv wkh vwdelol}dwlrq ri vkrfnv1 Vshfl�fdoo|/ wkh rxwvlgh frxqwu| grhv qrw wdnh
lqwr dffrxqw wkdw lw h{sruwv lq dwlrq deurdg li lw dssuhfldwhv lwv uhdo h{fkdqjh
udwh lq uhvsrqvh wr d vkrfn1 Wklv h{whuqdolw| pd| eh srvlwlyh ru qhjdwlyh= li/ iru
lqvwdqfh/ wkh lqvlgh frxqwu| lv klw e| dq dgyhuvh vxsso| vkrfn vr wkdw RW : fc
rxwvlgh prqhwdu| srolf| lv wrr frqwudfwlrqdu|1

Iroorzlqj wkh forvhg hfrqrp| dqdo|vhv ri Shuvvrq dqg Wdehoolql +4<<6, dqg
Zdovk +4<<8,/ zh qrz vkrz wkdw dssursuldwh lqvwlwxwlrq ghvljq fdq uhvroyh wkhvh
lqfhqwlyh sureohpv dqg lpsohphqw wkh frrshudwlyh h{ dqwh rswlpxp srolf| uxoh lq
+;,1 Dvvxph wkdw wkh Hxurshdq Xqlrq fdq lpsrvh d shuirupdqfh frqwudfw rq hdfk
ri wkh wzr fhqwudo edqnv1 Lq sduwlfxodu/ dvvxph wkdw hdfk fhqwudo edqn lv idfhg

;



zlwk d olqhdu/ exw vwdwh0frqwlqjhqw/ shuirupdqfh frqwudfw lq uhdol}hg lq dwlrq1
Frqvlghu �uvw wkh rxwvlgh fhqwudo edqn1 Lw idfhv d �shqdow|�

A ER E� c /� ( �c /� ' | E� c /� R E�c /� +43 ,

li lw grhv qrw dfklhyh lwv lq dwlrq wdujhw/ zklfk khuh lv htxdo wr }hur +e| dvvxps0
wlrq,1

Ilqdoo|/ dvvxph wkdw wkh rxwvlgh fhqwudo edqn plqlpl}hv wkh vxp ri wkh orvv
ixqfwlrq lq +9, dqg wkh vdqfwlrq lq +43,1 Lw lv hdv| wr yhuli| wkdw wklv prgl�hv wkh
�uvw0 rughu frqglwlrq +<, rqo| dw rqh srlqw= dq h{wud whup dsshduv rq wkh UKV/
qdpho|= � E� n qB�� | E�c /� � Lw wkhq iroorzv gluhfwo| iurp +:, dqg +<, wkdw wkh
rxwvlgh fhqwudo edqn lqghhg kdv dssursuldwh lqfhqwlyhv wr lpsohphqw wkh h{ dqwh
frrshudwlyh srolf| li wkh pdujlqdo shqdow| iru lq dwlrq lv vhw dw=

| E�c /� '
�

� n qB�
db�w n >�B1 n >�B5 E�c /�� qB�RW E�c /�o c +44,

zkhuh lw lv xqghuvwrrg wkdw 5 dqg RW lq +44, duh hydoxdwhg dw wkh h{ dqwh rswlpxp1
Vroylqj iru 5 dqg RW lq wkh h{0dqwh rswlpxp/ wkh pdujlqdo shqdow| fdq eh uhzulwwhq
lq whupv ri wkh vwuxfwxudo vkrfnv=

| E�c /� '
�

� n qB�

k
bw� n >�B1 � |0W0W � |00

W

E0� 0W� n |��
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+45,

Wkh frh!flhqwv |0Wc |00Wc dqg |� duh/ olnh wkh S0frh!flhqwv lq +;,/ frpsolfdwhg
h{suhvvlrqv +zlwk d olnho| srvlwlyh vljq, lq wkh vwuxfwxudo sdudphwhuv1

Wkh pdujlqdo shqdow| gh�qhg lq +44, dqg +45, kdv dq lqwxlwlyh lqwhusuhwdwlrq1
Wkh �uvw wzr whupv edodqfh wkh rxwvlgh fhqwudo edqn*v v|vwhpdwlf lqfhqwlyhv wr
h{sdqg hpsor|phqw dqg wr ghsuhfldwh wkh uhdo h{fkdqjh udwh> wkh vwurqjhu wkhvh
lqfhqwlyhv/ wkh vwl�hu wkh rswlpdo shqdow|1 Wkh wkuhh �qdo whupv fruuhfw wkh vwdel0
ol}dwlrq eldv wkdw ghulyhv iurp wkh rxwvlgh fhqwudo edqn*v idloxuh wr lqwhuqdol}h wkh
vslooryhu h�hfwv ri lwv srolf| rq wkh prqhwdu| xqlrq> wkh shqdow| vkrxog eh zhdnhu
li wkh xqlrq vx�huv d qhjdwlyh vxsso| vkrfn + 0W srvlwlyh,/ d ohvv vhyhuh vxsso|
vkrfn EE0� 0W�srvlwlyh�/ ru d vshfxodwlrq djdlqvw lwv fxuuhqf| +� qhjdwlyh,1 Lq
wkhvh wkuhh fdvhv RW : f lq htxloleulxp dqg/ dv glvfxvvhg deryh/ rxwvlgh prqh0
wdu| srolf| whqgv wr eh wrr frqwudfwlrqdu|1 R�vhwwlqj wklv eldv fdoov iru d zhdnhu
pdujlqdo shqdow| rq lq dwlrq1

Wkh lqfhqwlyh vfkhph iru wkh HFE vkrxog eh vwuxfwxuhg lq d vlplodu zd|�wkh
pdujlqdo shqdow| |W vkrxog vdwlvi|

|W E� c /� '
�

� n qB�

k
b�wW n >�B1 � |00n |00
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c +46,

<



zkhuh |0c |00
W

c |w duh lghqwlfdo wr wkh h{suhvvlrqv wkdw dsshdu lq +45,1 Dv +45,
dqg +46, uhyhdo/ wkh fruuhfwlrq ri wkh vwdelol}dwlrq eldv lv v|pphwulf dfurvv wkh
wzr fhqwudo edqnv1 Shukdsv lw lv qdwxudo wr dvvxph wkdw .Ew� : . EwW� ru .E1� :
. E1W�/ vxfk wkdw wkh rxwvlgh frxqwu| kdv d zruvh fuhglelolw| sureohp ru d vwurqjhu
lqfhqwlyh wr hqjdjh lq frpshwlwlyh ghydoxdwlrqv wkdq wkh frxqwulhv lq wkh xqlrq1 Li
vr/ lw vkrxog idfh vwurqjhu dyhudjh shqdowlhv iru ghsduwlqj iurp lwv lq dwlrq wdujhw1

Frqvlghu wkh vshfldo fdvh zkhq wkh vkrfnv duh shuihfwo| fruuhodwhg +lq sduwlf0
xodu 0 ' 0W,/ dqg wkhuh duh qr vshfxodwlyh vkrfnv E� ' f�143 Wkhq wkh rswlpdo
shqdow| frqvlvwv ri rqo| wkh �uvw wkuhh whupv rq wkh UKV ri +46,1 Wkh �uvw wzr
whupv uhpryh wkh h{fhvvlyh lq dwlrq wkdw uhvxowv iurp wkh fuhglelolw| sureohp dqg
wkh frpshwlwlyh ghydoxdwlrq eldv uhvshfwlyho|1 Wkh wklug whup uhpryhv wkh vwdel0
ol}dwlrq eldv1 Zlwk v|pphwu| erwk frxqwulhv whqg wr xqghuuhdfw wr wkh frpprq
vxsso| vkrfn= prqhwdu| srolf| lv qrw h{sdqvlrqdu| +frqwudfwlrqdu|, hqrxjk lq
uhvsrqvh wr dq dgyhuvh +idyrudeoh, vxsso| vkrfn 0 : f E0 	 f� � Wkh uhdvrq lv wkdw
erwk frxqwulhv qhjohfw wkh h�hfwv rq iruhljq sulfhv lqgxfhg e| fkdqjhv lq wkh uhdo
h{fkdqjh udwh1 Wkh pdujlqdo shqdow| wkxv ghshqgv rq wkh vljq dqg vl}h ri wkh
vkrfn1

Lq rxu olqhdu prgho/ vwdwh frqwlqjhqw frqwudfwv ryhu dq| sdluv ri qrplqdo ydul0
deohv fdq lpsohphqw wkh h{ dqwh rswlpxp srolflhv144 Krzhyhu/ lw lv xqolnho| wkdw
vxfk frpsohwh frqwudfwlqj lv ihdvleoh/ iru d qxpehu ri uhdvrqv glvfxvvhg lq Shuvvrq
dqg Wdehoolql +4<<6/4<<8,1 Vlpsolflw| dqg yhul�delolw| sureohpv pd| uhtxluh wkh
pdujlqdo shqdowlhv | dqg |W wr eh vwdwh0lqghshqghqw1 Xqghu wklv frqvwudlqw/ dqg
jlyhq wkh olqhdulw| ri wkh frqvwudlqwv +4, 0 +8,/ rqh fdq vkrz wkdw wkh rswlpdo
shqdowlhv duh vlpso| jlyhq e| wkh h{shfwhg ydoxhv ri +45, dqg +46,=

| ' db�. Ew� n >�B. E1�o * d� n q�Bo +47,

|W ' db�. EwW� n >�B. E1W�o * d� n q�Bo

Wkhvh vlpsol�hg frqwudfwv holplqdwh wkh v|vwhpdwlf lqfhqwlyhv wr h{sdqg hpsor|0
phqw dqg ghsuhfldwh wkh uhdo h{fkdqjh udwh/ exw gr qrw holplqdwh wkh vxerswlpdo
uhvsrqvh wr vxsso| vkrfnv dqg wr vshfxodwlyh vkrfnv1 Dowhuqdwlyh qrplqdo wdujhwv
frqwlqxh wr eh htxlydohqw1

71 Dowhuqdwlyh Uhjlphv

Lq wkh uhdo zruog/ hyhq d vlpsoh olqhdu shqdow| pd| eh gl!fxow wr hqdfw1 Iru
lqvwdqfh/ li wkh fhqwudo edqn lv ulvn dyhuvh/ d olqhdu shuirupdqfh frqwudfw zrxog

43Wklv v|pphwulf fdvh kdv �jxuhg surplqhqwo| lq wkh srolf|0frruglqdwlrq olwhudwxuh1
44Dv glvfxvvhg lq Shuvvrq Wdehoolql +4<<6, wklv htxlydohqfh uhpdlqv dovr lq pruh jhqhudo vhw0

wlqjv> krzhyhu/ shuirupdqfh frqwudfwv zulwwhq ryhu yduldeohv rwkhu wkdq s duh pruh lqirupdwlrq0
doo| ghpdqglqj/ li wkhuh duh qrq0olqhdulwlhv lq wkh frqvwudlqwv ghvfulelqj wkh hfrqrp|1

43



vwloo jlyh ulvh wr d qrq0olqhdulw|1 Orvv ri uhsxwdwlrq zrxog dovr uhvxow lq d qrq0
olqhdulw|1 Shukdsv d pruh uhdolvwlf lqwhusuhwdwlrq ri d qrplqdo wdujhw zrxog eh
wkdw wkh fhqwudo edqn wulhv wr vwd| dv forvh dv srvvleoh wr wkh dqqrxqfhg wdujhw1 Lq
wklv fdvh/ dowhuqdwlyh wdujhwv duh fhuwdlqo| qrq0htxlydohqw/ vlqfh wkh| lpsrvh yhu|
gl�huhqw srolf| uhvsrqvhv wr wkh vkrfnv klwwlqj wkh hfrqrp|1

Wkh vlwxdwlrq lpphgldwho| diwhu wkh fuhdwlrq ri d Hxur pd| dovr lqyroyh vsh0
fl�f frqvwudlqwv1 Wkh HFE*v dwwhpswv wr exlog xs d wudfn uhfrug dqg d prgh ri
frppxqlfdwlqj lwv lqwhqwlrqv wr �qdqfldo pdunhwv duh olnho| wr eh yhu| gl!fxow li
lw doorzv iru odujh ghyldwlrqv iurp lwv wdujhw/ ru li lw iroorzv d frpsolfdwhg vwdwh0
frqwlqjhqw srolf|1 Vlploduo| li rxwvlgh fhqwudo edqnv duh uhtxluhg wr shj wr wkh
Hxur/ wklv frxog qhfhvvlwdwh d wljkw shj wr hyhu kdyh d fkdqfh ri ehfrplqj fuhgl0
eoh1 Vxfk uhsxwdwlrqdo frqvwudlqwv uhlqirufh wkh gl�huhqw surshuwlhv ri dowhuqdwlyh
qrplqdo wdujhwv1

Wr looxvwudwh wkhvh gl�huhqfhv lq wkh suhvhqfh ri qrq0olqhdulwlhv/ zh vwxg| wkuhh
vlpsol�hg phfkdqlvpv dlphg dw lqgxflqj fuhglelolw| dqg frruglqdwlrq1

7141 Wkh HUP

Lq wkh �uvw/ wkh �HUP0uhjlph�/ wkh HFE fdq eh lqgxfhg rqo| wr sxuvxh dowhuqdwlyh
qrq0vwdwh0frqwlqjhqw &0shufhqw uxohv rq 6W dqg wkh rxwvlgh fhqwudo edqn fdq rqo|
eh lqgxfhg wr shj d frqvwdqw udwh ri ghsuhfldwlrq r1 Wklv uhjlph dssur{lpdwhv wkh
rqh sursrvhg e| Jhupdq| dqg dovr dssduhqwo| idyruhg e| wkh HPL1 Iru vlpsolflw|
khuh zh wdnh erwk wkh prqh| vxsso| uxoh dqg wkh h{fkdqjh udwh shj wr eh h{dfw/
lq wkdw qr ghyldwlrqv ru hvfdsh fodxvhv duh doorzhg145 Lw lv vwudljkwiruzdug wr
vkrz wkdw wkh ehvw vxfk vlpsoh uxohv duh 6W ' r ' f vlqfh wkhvh uxohv uhpryh
wkh shupdqhqw lq dwlrq dqg frpshwlwlyh ghsuhfldwlrq eldvhv1 Hvfdsh fodxvhv wr
doorz iru uhdoljqphqwv frxog eh dgghg/ dv lq Revwihog +4<<4,/ zlwkrxw vxevwdqwldoo|
fkdqjlqj wkh qdwxuh ri wkh uhvxowv1

Zkhq 6W ' r ' f iru doo E� c /�/ wkh prgho fdq hdvlo| eh vroyhg iru wkh
pdfurhfrqrplf yduldeohv ri lqwhuhvw=
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45D qxpehu ri qrq0olqhdu shqdow| vfkhphv frxog lpsohphqw wkhvh vlpsoh uxohv lq wkh frqwh{w

ri wkh prgho1
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D ihz wklqjv duh zruwk qrwlqj derxw wklv vroxwlrq1 Iluvw/ lqvlgh yhorflw| vkrfnv DW

duh qrw vwdelol}hg dv lq vhfwlrqv 506/ vr erwk RW dqg %W duh vxemhfw wr dq dgglwlrqdo
vrxufh ri  xfwxdwlrqv durxqg wkhlu dyhudjh ohyhov1 Pruhryhu/ wkhvh yhorflw| vkrfnv
lqvlgh wkh prqhwdu| xqlrq vsloo ryhu dovr rq rxwvlgh pdfuryduldeohv/ sduwlfxoduo|
R dqg %/ vlqfh wkh rxwvlgh fhqwudo edqn lv wdujhwlqj r1 Vhfrqg/ wkh duudqjhphqw lv
txlwh dv|pphwulf= wkh rxwsxw  xfwxdwlrqv jhqhudwhg e| vshfxodwlyh vkrfnv � duh
eruqh h{foxvlyho| e| wkh rxwvlgh frxqwu|1 Pruhryhu/ vxsso| vkrfnv 0W lqvlgh wkh
prqhwdu| xqlrq vsloo ryhu rq %/ exw 0 vkrfnv gr qrw vsloo ryhu rq %W1 Wkxv/ li wkh
rxwvlgh frxqwu| kdv wkh vroh uhvsrqvlelolw| ri ghihqglqj wkh h{fkdqjh udwh/ lw ehduv
d glvsursruwlrqdwho| odujh frvw lq whupv ri rxwsxw yrodwlolw|1 Wklv frvw jurzv zlwk
wkh yduldqfh ri wkh vshfxodwlyh vkrfnv1 Wklug/ ghvslwh wkh vwdelolw| ri wkh qrplqdo
h{fkdqjh udwh/ wkhuh uhpdlqv vrph uhdo h{fkdqjh udwh yrodwlolw|/ lq uhvsrqvh wr
lglrv|qfudwlf vxsso| vkrfnv dqg vshfxodwlyh vkrfnv1 Lglrv|qfudwlf vxsso| vkrfnv
d�hfw wkh uhdo h{fkdqjh udwh wkurxjk wkh lq dwlrq gl�huhqwldo1 Vshfxodwlyh vkrfnv
+d srvlwlyh uhdol}dwlrq ri �, irufh wkh rxwvlgh fhqwudo edqn wr frqwudfw wkh prqh|
vxsso|/ vr dv wr nhhs wkh qrplqdo h{fkdqjh udwh frqvwdqw1 Exw wklv frqwudfwlrq
fdxvhv d uhgxfwlrq ri rxwsxw dqg sulfhv/ dqg d ghsuhfldwlrq ri wkh uhdo h{fkdqjh
udwh 1 Wkh rssrvlwh kdsshqv zlwk d qhjdwlyh uhdol}dwlrq ri �1

Wkhvh surshuwlhv ri wkh htxloleulxp duh txlwh lqwxlwlyh dqg olnho| wr eh jhqhudo1
Wklv vlpsol�hg prgho/ krzhyhu/ plvvhv wzr lpsruwdqw srlqwv ri krz d uhqhzhg
yhuvlrq ri wkh HUP zrxog zrun lq sudfwlfh1 Rq wkh rqh kdqg/ lw lv olnho| wr
ryhuvwdwh wkh yrodwlolw| ri wkh uhdo h{fkdqjh udwh lq wkh devhqfh ri uhdoljqphqwv1
Wkh yduldqfh ri wkh vshfxodwlyh vkrfnv � zrxog eh gdpshqhg e| d frpplwphqw wr
shj wkh qrplqdo h{fkdqjh udwh/ hyhq zlwk odujh  xfwxdwlrq edqgv1 Wkhvh vkrfnv
duh wkxv olnho| wr ydu| zlwk wkh prqhwdu| uhjlph/ dqg rxu dvvxpswlrq wkdw wkh
prgho lv vwuxfwxudo lv olnho| wr eh idovh1 Rq wkh rwkhu kdqg/ d xqlodwhudo shj ri
wkh qrplqdo h{fkdqjh udwh fdqqrw eh yhu| fuhgleoh ru odvwlqj1 Khqfh/ frqvlghudeoh
h{fkdqjh udwh ulvn zrxog uhpdlq/ hyhq lq wkh devhqfh ri revhuyhg  xfwxdwlrqv ri
wkh qrplqdo h{fkdqjh udwh1 Wklv lv wkh zhoo nqrzq �shvr sureohp�/ glvfxvvhg
iru lqvwdqfh lq D|xvr/ Qxqh} dqg Shuh}0Mxudgr +4<<8, zlwk uhihuhqfh wr Vsdlq1
Wkhvh wzr rplvvlrqv ri wkh prgho whqg wr r�vhw hdfk rwkhu1 Wkh| vxjjhvw wkdw
uhdo h{fkdqjh udwh xqfhuwdlqw| zrxog uhpdlq lq d uhqhzhg yhuvlrq ri wkh HUP/
hyhq wkrxjk wkh irup wdnhq qhhg qrw eh wkh rqh ghvfulehg e| wkh odvw htxdwlrq
lq +48,1

7151 Prqh| Wdujhwlqj

Wkh rwkhu wzr duudqjhphqwv zh vwxg| duh v|pphwulf= erwk wkh �lqv� dqg wkh
�rxwv� duh uhtxluhg wr wdujhw wkh vdph yduldeohv1 Frqvlghu �uvw d �prqh|0wdujhw
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uhjlph�/ zkhuh erwk fhqwudo edqnv duh lqgxfhg wr lpsohphqw vwdwh0lqghshqghqw
uxohv iru 6 dqg 6W1 Djdlq/ zh doorz qr ghyldwlrqv1 Dqg djdlq/ wkh ehvw vxfk
duudqjhphqw vhwv 6 ' 6W ' f� Wkh vroxwlrq wr wkh prgho qrz lpsolhv=

R E� c /� ' D n qB�ED � DW�� qB E0� 0W� n q�

RW E�c /� ' DW � qB�ED � DW� n qB E0� 0W�� q�

% E� c /� ' �D � 0 +49,

%W E� c /� ' �DW � 0W

5 E�c /� ' B�ED � DW�� B E0� 0W� n �

Khuh/ xqolnh lq wkh suhylrxv uhjlph/ wkh vroxwlrq lv frpsohwho| v|pphwulf1 Lq sdu0
wlfxodu/ rxwsxw lq wkh rxwvlgh frxqwu| rqo| uhvsrqgv wr rzq yhorflw| vkrfnv dqg
vxsso| vlgh vkrfnv1 Krzhyhu/ wkh uhdo h{fkdqjh udwh lv pruh yduldeoh= vshfxod0
wlyh vkrfnv duh qrw gdpshqhg/ dqg lglrv|qfudwlf yhorflw| vkrfnv qrz dovr d�hfw
wkh uhdo h{fkdqjh udwh1 Wklv dgglwlrqdo uhdo h{fkdqjh udwh yrodwlolw| hqkdqfhv wkh
yrodwlolw| ri lq dwlrq udwhv1 Yhu| lqwxlwlyho|/ lq wkh HUP0uhjlph wkh rxwvlgh frxq0
wu| ghvwdelol}hv lwv rzq hfrqrp| wr vwdelol}h wkh h{fkdqjh udwh1 E| wdujhwlqj wkh
prqh| vxsso|/ lqvwhdg/ wkh rxwvlgh frxqwu|*v rxwsxw ehfrphv pruh vwdeoh lq wkh
idfh ri vshfxodwlyh vkrfnv/ exw wkh uhdo h{fkdqjh udwh ehfrphv pruh xqvwdeoh1

7161 Lq dwlrq Wdujhwlqj

D prqh|0wdujhwlqj uhjlph lv qrw wkh rqo| v|pphwulf duudqjhphqw1 Dq dowhuqdwlyh
vxjjhvwhg e| wkh suhylrxv uhvxowv rq wkh rswlpdolw| ri lq dwlrq frqwudfwv lv d
vlpsoh �lq dwlrq0wdujhw uhjlph�/ lq zklfk erwk fhqwudo edqnv lpsohphqw vwdwh0
lqghshqghqw uxohv iru R dqg RW1 Djdlq/ zh doorz qr ghyldwlrqv/ dqg wkh ehvw
duudqjhphqw vhwv R ' RW ' f1 Wkh vroxwlrq qrz lpsolhv=
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Lq frqwudvw wr wkh HUP0 uhjlph/ dqg olnh lq wkh prqh|0wdujhwlqj uhjlph/ wkh vr0
oxwlrq khuh lv frpsohwho| v|pphwulf1 Exw lq dwlrq wdujhwlqj gl�huv iurp prqh|
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wdujhwlqj lq vhyhudo lpsruwdqw uhvshfwv1 Iluvw/ sulfhv duh ixoo| vwdelol}hg/ e| dv0
vxpswlrq/ xqghu lq dwlrq wdujhwlqj146 Vhfrqg/  xfwxdwlrqv gxh wr lqvlgh yhorflw|
vkrfnv duh holplqdwhg1 Wklug/ dqg pruh lpsruwdqwo|/ wkh vshfxodwlyh vkrfn wr wkh
h{fkdqjh udwh/ �/ dqg wkh lglrv|qfudwlf frpsrqhqw ri wkh vxsso| vkrfnv/ 00 0W/ lv
qrz sduwo| vwdelol}hg e| erwk frxqwulhv1 Khqfh/ wkh uhdo h{fkdqjh udwh lv pruh
vwdeoh xqghu lq dwlrq wdujhwlqj wkdq xqghu prqh| wdujhwlqj1 Wklv lv dfklhyhg e|
iruflqj rxwsxw wr devrue vrph ri wkh vkrfnv wkdw rwkhuzlvh zrxog rqo| d�hfw wkh
uhdo h{fkdqjh udwh1 Lw lv lpsruwdqw wr xqghuvwdqg zk| wkh uhdo h{fkdqjh udwh lv
pruh vwdeoh xqghu lq dwlrq wdujhwlqj wkdq xqghu prqh| wdujhwlqj1 Zlwk dq lq0
 dwlrq wdujhw/ wkh dxwkrulwlhv uhdfw wr h{fkdqjh udwh  xfwxdwlrqv vr dv wr suhyhqw
wkhp iurp ihhglqj lqwr sulfhv1 Wklv prqhwdu| srolf| uhvsrqvh vwdelol}hv wkh uhdo
h{fkdqjh udwh lwvhoi1

7171 Frpsdulvrqv ri h{shfwhg orvvhv

Jlyhq +48, 0 +4:,/ lw lv vwudljkwiruzdug wr frpsxwh wkh h{shfwhg orvvhv wr erwk
frxqwulhv lq wkhvh wkuhh uhjlphv1 Frqvlghu �uvw wkh gl�huhqfh ehwzhhq wkh h{shfwhg
orvv lq wkh HUP dqg lq dwlrq wdujhwlqj uhjlph1 Iru wkh rxwvlgh frxqwu|/ lw lv jlyhq
e|=
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Iru wkh prqhwdu| xqlrq wkh fruuhvsrqglqj h{suhvvlrq lv=

. EuW6�� . EuWR� '
�
� n b�2

�
j2

�W*2 +4<,

n

%
q2 n >

E� n B��2
�

b�2q2 n >

E� n 2B�q�2

& k
B2

�
j2

0 n j2

0W � 2j00W
�
n j2

�

l
*2

Li zh dvvxph wkdw q lv qrw wrr forvh wr }hur/ lw lv fohdu iurp +4;, wkdw wkh rxwvlgh
frxqwu| lv dozd|v ehwwhu r� lq wkh lq dwlrq wdujhw uhjlph1 Wkh prqhwdu| xqlrq
lv dovr olnho| wr eh ehwwhu r�/ xqohvv b dqg � duh yhu| odujh1 Wkh jdlqv fdq eh
txlwh vxevwdqwldo li yhorflw| vkrfnv lqvlgh wkh prqhwdu| xqlrq/ DW/ dqg vshfxodwlyh
vkrfnv/ �/ duh odujh1 Wklv lv suhflvho| zkdw zh h{shfw/ dw ohdvw lq d wudqvlwlrq
shulrg/ diwhu wkh fuhdwlrq ri wkh Vlqjoh Fxuuhqf|1 Qrwlfh wkdw lw lv rqo| dv|p0

phwulf vxsso| vkrfnv wkdw surgxfh d sd|0r� gl�huhqfh= li 0 dqg 0W duh lghqwlfdo

46Rqh pd| shukdsv dujxh wkdw lw zrxog eh hdvlhu wr frqwuro p +ru v, wkdq s1 Wklv pd| eh
wuxh dqg frxog hdvlo| eh prghohg e| dgglqj d �frqwuro huuru� wr htxdwlrq +6,1 Krzhyhu/ hyhq li
p lv hdvlhu wr klw wkdq s> s grhv qrw qhfhvvdulo|  xfwxdwh ohvv lq dq p�wdujhwlqj uhjlph wkdq lq
d s0wdujhwlqj uhjlph1 Iru fhuwdlq fruuhodwlrq vwuxfwxuhv iru wkh vkrfnv/ wkh rssrvlwh pd| yhu|
zhoo kdsshq1
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Ej2

0 n j2

0W � 2j00W� lv htxdo wr }hur1 Wklv whup fdswxuhv wkh xvxdo dujxphqw wkdw
d �{hg h{fkdqjh udwh grhv qrw kdqgoh dv|pphwulf vkrfnv yhu| zhoo1

Ilqdoo|/ wkh gl�huhqfh ehwzhhq wkh h{shfwhg orvv xqghu prqh| wdujhwlqj dqg
xqghu lq dwlrq wdujhwlqj iru wkh rxwvlgh frxqwu| +wkh fruuhvsrqglqj h{suhvvlrq iru
wkh prqhwdu| xqlrq lv lghqwlfdo/ h{fhsw wkdw j2

v lq wkh �uvw whup lv uhsodfhg e|
j2

vW, lv jlyhq e|=
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Wkh �uvw wzr whupv rq wkh uljkw kdqg vlgh ri +53, duh dozd|v srvlwlyh/ ehfdxvh
yhorflw| vkrfnv duh ixoo| vwdelol}hg xqghu lq dwlrq wdujhwlqj/ exw qrw xqghu prqh|
wdujhwlqj1 Wkh vljq ri wkh odvw whup lv dpeljxrxv1 Rq wkh rqh kdqg/ sulfhv dqg wkh
uhdo h{fkdqjh udwh duh pruh vwdeoh xqghu lq dwlrq wkdq xqghu prqh| wdujhwlqj1 Rq
wkh rwkhu kdqg/ lglrv|qfudwlf vxsso| vkrfnv dqg vshfxodwlyh vkrfnv lqgxfh pruh
rxwsxw yrodwlolw| xqghu lq dwlrq wdujhwlqj wkdq xqghu prqh| wdujhwlqj1 Xqohvv
b dqg � duh yhu| odujh/ wkh �uvw h�hfw lv olnho| wr suhydlo/ dqg erwk frxqwulhv
duh olnho| wr eh ehwwhu r� xqghu lq dwlrq wdujhwlqj wkdq xqghu prqh| wdujhwlqj1
Wkh jdlqv iurp lq dwlrq wdujhwlqj duh odujhu li yhorflw| vkrfnv duh odujh/ ru li uhdo
h{fkdqjh udwh yrodwlolw| lv lpsruwdqw +li > lv odujh,147

Wkh pdlq gl�huhqfh ehwzhhq wkhvh wkuhh uhjlphv fdq wkxv eh vxppdul}hg dv
iroorzv1 Wkh HUP uhjlph lv kljko| dv|pphwulf/ vlqfh rqo| wkh rxwvlgh frxqwu|
ehduv wkh exughq ri vwdelol}lqj wkh h{fkdqjh udwh1 Wklv exughq lv pruh frvwo|
wkh odujhu lv wkh lglrv|qfudwlf frpsrqhqw ri wkh vxsso| vkrfnv/ dqg wkh odujhu duh
wkh vshfxodwlyh h{fkdqjh udwh vkrfnv dqg wkh lqvlgh yhorflw| vkrfnv1 Wkh prqh|
wdujhwlqj dqg wkh lq dwlrq wdujhwlqj uhjlph lqvwhdg duh v|pphwulf/ lq wkh vhqvh
wkdw erwk frxqwulhv uhdfw wr vkrfnv lq d vlplodu pdqqhu1 Wkh prqh| wdujhwlqj
uhjlph krzhyhu grhv qrw r�vhw yhorflw| vkrfnv/ dqg hqwdlov pruh h{fkdqjh udwh

47Wkh prgho devwudfwv iurp wzr ihdwxuhv wkdw frxog d�hfw wkh frpsdulvrq ri wkhvh orvv ixqf0
wlrqv1 Iluvw/ prqh| ghpdqg +htxdwlrq +6,, lv dvvxphg qrw wr ghshqg rq rxwsxw1 Li rxwsxw
jurzwk hqwhuhg wkh uljkw kdqg vlgh ri htxdwlrq +6,/ wklv zrxog dgg rxwsxw yduldelolw| lq wkh
lq dwlrq wdujhwlqj uhjlph frpsduhg wr prqh| wdujhwlqj= wr suhyhqw d vxsso| vkrfn iurp ghvwd0
elol}lqj sulfhv/ srolf| lq wkh lq dwlrq wdujhwlqj uhjlph zrxog kdyh wr uhdfw wr d vxsso| vkrfn
lq d zd| wkdw ixuwkhu ghvwdelol}hv rxwsxw1 Iru wklv uhdvrq/ uhdo zruog lq dwlrq wdujhwv riwhq
frqwdlq frqwlqjhqf| fodxvhv lq wkh hyhqw ri w|slfdo vxsso| vkrfnv/ vxfk dv vkrfnv wr frpprglw|
sulfhv1 Wkh prgho dovr devwudfwv iurp wkh srvvlelolw| ri fdoleudwlqj wkh lq dwlrq wdujhw wr wkh
qdwxuh ri wkh vkrfnv klwwlqj wkh hfrqrp|1 Wklv srlqwv wr dq lpsruwdqw wudghr� lq wkh ghvljq
ri dq lq dwlrq wdujhw dv d ghylfh wr dfklhyh frruglqdwlrq1 Dq lq dwlrq wdujhw gh�qhg ryhu FSL
lq dwlrq hqkdqfhv vwdelolw| surshuwlhv ri wkh h{fkdqjh udwh/ ehfdxvh lw irufhv wkh fhqwudo edqn
wr uhdfw wr lw/ exw pdnhv rxwsxw pruh yduldeoh1 Rq wkh rwkhu kdqg/ dq lq dwlrq wdujhw gh�qhg
ryhu wkh JGS gh dwru doorzv pruh h{fkdqjh udwh yduldelolw|/ exw pdnhv rxwsxw ohvv yduldeoh1
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lqvwdelolw| wkdq wkh lq dwlrq wdujhwlqj uhjlph1 Rxwsxw yrodwlolw| frxog eh kljkhu ru
orzhu xqghu lq dwlrq wdujhwlqj wkdq xqghu prqh| wdujhwlqj/ ghshqglqj rq wkh vl}h
ri yhorflw| vkrfnv dqg rq wkh sdudphwhuv ri wkh prgho1 Wklv frpsdulvrq vxjjhvwv
wkdw wkh lq dwlrq wdujhwlqj uhjlph pd| lqgxfh d suhihudeoh ryhudoo uhvsrqvh ri wkh
pdfurhfrqrp| wr wkh vkrfnv/ hyhq wkrxjk wkh suhflvh dqvzhu lv dpeljxrxv dqg
ghshqgv rq qxphulfdo ydoxhv ri wkh sdudphwhuv1

Wkhvh uhvxowv duh uhplqlvfhqw ri wkh wudglwlrqdo frpsdulvrq ri �{hg yhuvxv
 h{leoh h{fkdqjh udwhv/ dqg ri wkh olwhudwxuh rq rswlpxp fxuuhqf| duhdv1 Ehvlghv
wkh yhorflw| vkrfnv/ wkh gl�huhqfh dprqj wkhvh uhjlphv lv hqwluho| gxh wr krz wkh|
uhvsrqg wr vshfxodwlyh dwwdfnv dqg wr lglrv|qfudwlf vxsso| vkrfnv1 Lq sduwlfxodu/
ehfdxvh ri krz zh prgho prqh| ghpdqg +vhh irrwqrwh 47 deryh,/ d frpprq
Hxurshdq zlgh vkrfn zrxog hqwdlo wkh vdph pdfurhfrqrplf uhvsrqvh lq doo wkuhh
uhjlphv1 Ioh{leoh h{fkdqjh udwhv duh prvw ydoxdeoh zkhq vxsso| vkrfnv duh odujho|
xqfruuhodwhg dfurvv frxqwulhv +l1h1/ wkh lglrv|qfudwlf frpsrqhqw ri wkh vkrfnv lv
odujh, ru li wkhuh duh iuhtxhqw vshfxodwlyh dwwdfnv1 Wklv srlqw lv dovr vwuhvvhg e|
Fdq}rqhul/ Qrodq dqg \dwhv +4<<8, lq d forvho| uhodwhg sdshu1

Qdwxudoo|/ wklv frpsdulvrq irfxvhv rqo| rq wkh dvshfwv fdswxuhg e| rxu vlpsoh
prgho1 Vhyhudo sudfwlfdo exw lpsruwdqw lvvxhv duh plvvlqj iurp wklv frpsdulvrq1
Vrph ri wkhp zkhuh phqwlrqhg lq wkh Lqwurgxfwlrq1 Zkdw zh fdoohg wkh HUP
uhjlph kdv wkh dgydqwdjh ri frqwlqxlw| zlwk wkh suhylrxv prqhwdu| klvwru| ri
Hxursh1 Lw lv dovr frqvlvwhqw zlwk wkh Pddvwulfkw Wuhdw|1 D jhqhudol}hg lq dwlrq
wdujhwlqj uhjlph zrxog uhsuhvhqw pruh ri dq lqqrydwlrq iru pdq| Hxurshdq frxq0
wulhv1 Xqolnh wkh HUP uhjlph/ krzhyhu/ lq dwlrq wdujhwlqj grhv qrw irufh fhqwudo
edqnv wr ehw djdlqvw �qdqfldo pdunhwv lq wkh hyhqw ri vshfxodwlyh dwwdfnv/ qru
grhv lw jlyh ulvh wr shvr sureohpv1

Lw lv gl!fxow wr hydoxdwh doo wkhvh surv dqg frqv dqg lw lv xqolnho| wkdw lq wkh hqg
frxqwulhv zloo djuhh rq wkh hydoxdwlrq1 Rq wkh frqwudu|/ lw lv hqwluho| srvvleoh wkdw
wkh �qdo fkrlfh zloo eh d prqhwdu| uhjlph wkdw frpelqhv wkh prqhwdu| srolf| uxohv
frqvlghuhg lq wklv vhfwlrq1 D srvvleoh rxwfrph/ jlyhq wkh duudqjhphqwv douhdg|
lq sodfh/ lv rqh lq zklfk wkh HFE wdujhwv prqh| zkloh wkh rxwvlgh frxqwulhv +dw
ohdvw vrph ri wkhp, wdujhw lq dwlrq1 Lq wkh prgho frqvlghuhg khuh/ wklv uhjlph
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vwloo jlyhv ulvh wr dq dv|pphwu|148 Iluvw/ yhorflw| vkrfnv duh vwdelol}hg rqo| lq wkh
rxwvlgh frxqwu|1 Khqfh yhorflw| vkrfnv lqvlgh wkh prqhwdu| xqlrq d�hfw wkh uhdo
h{fkdqjh udwh dqg/ wkurxjk wklv fkdqqho/ rxwsxw lq wkh rxwvlgh frxqwu|1 Vhfrqg/
rqo| wkh rxwvlgh frxqwu| uhdfwv wr h{fkdqjh udwh pryhphqwv/ lq rughu wr suhyhqw
wkhp iurp d�hfwlqj lq dwlrq1 Wkxv/ uhdo h{fkdqjh udwh yrodwlolw| lv kljkhu wkdq lq
wkh v|pphwulf lq dwlrq wdujhwlqj uhjlph/ exw orzhu wkdq lq wkh v|pphwulf prqh|
wdujhwlqj uhjlph1 Wkhuh lv rxwsxw dv|pphwu|/ exw lw lv ploghu wkdq xqghu wkh
HUP uhjlph1

81 Vrph Hylghqfh

Wkh wkhruhwlfdo prgho glvfxvvhg deryh vxjjhvwv wzr lpsruwdqw hpslulfdo lpsolfd0
wlrqv1 Iluvw/ uhdo h{fkdqjh udwh yrodwlolw| lv orzhu xqghu lq dwlrq wdujhwlqj wkdq
lq rwkhu prqhwdu| uhjlphv/ lqfoxglqj d uhjlph ri glvfuhwlrq zlwkrxw dq| lqwhu0
qdwlrqdo frrshudwlrq1 Wklv lpsolfdwlrq fdq eh frqiurqwhg zlwk wkh gdwd ri wkh
lqgxvwuldo frxqwulhv wkdw kdyh uhfhqwo| dgrswhg dq lq dwlrq wdujhw1 Vhfrqg/ wkh
HUP 0 uhjlph hqwdlov rxwsxw dv|pphwulhv1 Wkh h{lvwlqj olwhudwxuh kdv frqylqf0
lqjo| hvwdeolvkhg wkdw wkh prqhwdu| srolf| lq wkh HPV gh idfwr zdv kljko| dv|p0
phwulf/ zlwk Jhupdq| wdujhwlqj lwv rzq prqh| vxsso|/ dqg rwkhu HPV frxqwulhv
xqlodwhudoo| shjjlqj wkhlu h{fkdqjh udwh wr wkh Ghxwvfkh Pdun +vhh iru lqvwdqfh
Jldyd}}l dqg Jlrydqqlql +4<;<,,1 Khqfh/ devwudfwlqj iurp uhdoljqphqw ulvn/ lq
wkh 4<:<0<5 shulrg wkh HPV zrunhg suhww| pxfk olnh wkh HUP0uhjlph ghvfulehg
lq wkh suhylrxv vhfwlrq1 Wkh lpsolfdwlrq wkdw Jhupdq pdfurhfrqrplf vkrfnv duh
ihow wkurxjkrxw wkh Hxurshdq frxqwulhv shjjlqj wkhlu h{fkdqjh udwh/ exw qrw ylfh
yhuvd/ fdq dovr eh whvwhg hpslulfdoo|1 Wklv vhfwlrq �qgv suholplqdu| vxssruw lq
idyru ri erwk ri wkhvh hpslulfdo lpsolfdwlrqv1

8141 Lq dwlrq Wdujhwlqj lq Sudfwlfh

Lq wkh 4<<3v/ wzr lqgxvwuldo frxqwulhv h{shulphqwhg vxffhvvixoo| zlwk lq dwlrq
wdujhwv iru d vx!flhqwo| orqj shulrg ri wlph= Qhz ]hdodqg/ zklfk �uvw dqqrxqfhg

48Rxwsxw lq wkh wzr frxqwulhv dqg wkh uhdo h{fkdqjh udwh khuh duh jlyhq e| wkh iroorzlqj
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dq lq dwlrq wdujhw lq Iheuxdu| 4<<3> dqg Fdqdgd/ zklfk dqqrxqfhg lw iru wkh �uvw
wlph lq Iheuxdu| 4<<41 Erwk frxqwulhv xvh wkh h{fkdqjh udwh dv dq lpsruwdqw +exw
qrw h{foxvlyh, lqglfdwru ri ixwxuh lq dwlrq1 D ghsuhfldwlrq ri wkh h{fkdqjh udwh
ohdgv wr dq xszdug uhylvlrq ri wkh lq dwlrq iruhfdvw dqg/ fhwhulv sdulexv/ fdoov iru
d pruh uhvwulfwlyh prqhwdu| srolf|1 Wkh uroh ri wkh h{fkdqjh udwh dv d prqhwdu|
srolf| lqglfdwru lv sduwlfxoduo| lpsruwdqw lq Qhz ]hdodqg/ zklfk lv d pruh rshq
hfrqrp|1 Lw lv wkhuhiruh qdwxudo wr dvn krz dgrswlqj wkh lq dwlrq wdujhw d�hfwhg
wkh uhdo h{fkdqjh udwh lq erwk frxqwulhv1 Wkh dqvzhu lv frqwdlqhg lq Iljxuhv 4
dqg 5 dqg lq Wdeoh 51

Iljxuhv 4 dqg 5 looxvwudwh wkh prqwko| fkdqjh lq wkh h�hfwlyh uhdo h{fkdqjh
udwh ehiruh dqg gxulqj wkh lq dwlrq wdujhwlqj shulrg1 D srvlwlyh qxpehu lqglfdwhv
dq dssuhfldwlrq1 Lq wkh fdvh ri Qhz ]hdodqg/ wkh vkruw uxq xqfrqglwlrqdo yrodwlolw|
ri wkh uhdo h{fkdqjh udwh gursshg frqvlghudeo| diwhu wkh dgrswlrq ri wkh lq dwlrq
wdujhw1 Lq Fdqdgd/ e| frqwudvw/ qrwklqj vhhpv wr kdyh kdsshqhg1 Wdeoh 5

uhsruwv vrph vwdwlvwlfv uhodwlqj wr wkh uhdo h{fkdqjh udwh lq wkhvh wzr frxqwulhv
ehiruh dqg gxulqj wkh lq dwlrq wdujhwlqj shulrg1 Wkh �uvw froxpq ri Wdeoh 5

uhihuv wr xqfrqglwlrqdo vkruw uxq yrodwlolw|/ phdvxuhg dv wkh xqfrqglwlrqdo yduldqfh
ri prqwko| fkdqjhv1 Wkh vhfrqg froxpq lqglfdwhv wkh dyhudjh prqwko| udwh ri
ghsuhfldwlrq1 Wkh wklug froxpq surylghv d phdvxuh ri orqj uxq xqfrqglwlrqdo
yrodwlolw|/ frpsxwhg dv wkh yduldqfh ri +wkh orj ri, wkh uhdo h{fkdqjh udwh lq
sursruwlrq wr lwv phdq1 Wdeoh 5 frq�upv zkdw lv hylghqw wr wkh h|h1 Lq Qhz
]hdodqg/ erwk vkruw dqg orqj uxq yrodwlolw| ri wkh uhdo h{fkdqjh udwh gursshg
diwhu wkh dgrswlrq ri wkh lq dwlrq wdujhw1 Lq Fdqdgd/ wkh vkruw uxq yrodwlolw| lv
qrw d�hfwhg e| wkh prqhwdu| uhjlph/ zkloh orqj uxq yrodwlolw| dqg wkh dyhudjh
udwh ri ghsuhfldwlrq lqfuhdvh gxulqj lq dwlrq wdujhwlqj1

Wkxv/ rqo| wkh h{shulhqfh ri Qhz ]hdodqg lv lq olqh zlwk wkh suhglfwlrqv ri
wkh prgho1 Wkh h{shulhqfh ri Fdqdgd pd| eh vshfldo/ krzhyhu1 Iluvw/ wkh 4<<3v
zkhuh d shulrg ri pxfk kljkhu srolwlfdo lqvwdelolw| lq Fdqdgd wkdq wkh vhfrqg kdoi
ri wkh 4<;3v1 Vhfrqg/ zkhq Fdqdgd vwduwhg wkh lq dwlrq wdujhw/ wkh Fdqdgldq
groodu zdv txlwh ryhuydoxhg1 Ilqdoo|/ lq oljkw ri wklv hylghqfh lw lv lqwhuhvwlqj wr
uhpdun wkdw wkh qrplqdo h{fkdqjh udwh vhhpv wr sod| d eljjhu uroh dv d prqhwdu|
srolf| lqglfdwru lq Qhz ]hdodqg wkdq lq Fdqdgd/ srvvleo| ehfdxvh ri wkh ihdwxuhv
ri Qhz ]hdodqg hfrqrp|1

Wkuhh Hxurshdq hfrqrplhv � wkh XN/ Vzhghq dqg Ilqodqg � dovr dgrswhg
lq dwlrq wdujhwv vrrq diwhu wkh vshfxodwlyh dwwdfn rq wkh HPV lq odwh 4<<51 Lw
lv wkhuhiruh lqwhuhvwlqj wr frpsduh wkhp zlwk wkh rwkhu Hxurshdq frxqwulhv wkdw/
gxulqj wkh vdph shulrg/ zkhuh  rdwlqj wkhlu h{fkdqjh udwh exw glg qrw kdyh
dq lq dwlrq wdujhw1 Lq Lwdo|/ wkh fhqwudo edqn grhv qrw kdyh dq| txdqwlwdwlyh
qrplqdo wdujhw vlqfh ohdylqj wkh HPV1 Vsdlq dgrswhg dq lq dwlrq wdujhw rqo| lq
hduo| 4<<8 dqg qhyhu ohiw wkh HPV/ exw zlwk odujh  xfwxdwlrqv edqg dqg udwkhu
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iuhtxhqw uhdoljqphqwv1 Wkh frpsdulvrq ri wkhvh Hxurshdq frxqwulhv fdqqrw eh wrr
lqirupdwlyh/ qdwxudoo|/ ehfdxvh wkh shulrg lv vkruw dqg ehfdxvh wkh frpplwphqw
wr wkh lq dwlrq wdujhw pd| eh zhdnhu wkdq lq Qhz ]hdodqg dqg Fdqdgd1

D �uvw uhpdun lv wkdw lq dwlrq lqghhg kdv ehhq orzhu lq wkh lq dwlrq wdujhwlqj
frxqwulhv= Lq dwlrq lq XN/ Vzhghq dqg Ilqodqg kdv ydulhg durxqg 506( vlqfh 4<<6/
zkhuhdv lw kdv uhpdlqhg deryh 7( lq Lwdo| dqg Vsdlq +vhh Wdeoh 6,1 Khuh zh
duh/ krzhyhu/ prvwo| lqwhuhvwhg lq frpsdulqj wkh uhdo h{fkdqjh udwh  xfwxdwlrqv1
Wdeoh 6 frpsduhv wkhvh frxqwulhv iru wkh shulrg 4=4<<60<=4<<81 Wkh wdeoh uhyhdov
wkdw wkh prvw lpsruwdqw gl�huhqfh ehwzhhq wkhvh wzr jurxsv ri frxqwulhv lv lq wkh
dyhudjh uhdo ghsuhfldwlrq udwh/ zklfk lv kljkhvw lq Lwdo| dqg Vsdlq/ dqg lw lv orzhu lq
wkh wkuhh lq dwlrq wdujhwlqj frxqwulhv1 Vkruw uxq yrodwlolw| lv kljkhvw lq Lwdo|/ zkloh
�orqj uxq� yrodwlolw| lv kljkhvw lq Ilqodqg/ zklfk krzhyhu rq dyhudjh dssuhfldwhg
lwv h{fkdqjh udwh gxulqj wklv shulrg1 Wkhvh uhvxowv duh qrw ryhuzkhoplqj/ exw
wkh| gr vxjjhvw wkdw lq dwlrq wdujhwv pd| kdyh kdg dq lpsdfw rq uhdo h{fkdqjh
udwhv lq Hxursh/ pdnlqj frpshwlwlyh ghydoxdwlrqv pruh gl!fxow1 Lw lv lqwhuhvwlqj
wr qrwh wkdw Vsdlq/ zklfk ehorqjv wr wkh HUP/ ghydoxhg lwv uhdo h{fkdqjh udwh e|
pruh wkdq dq| ri wkh lq dwlrq wdujhwlqj frxqwulhv lq Hxursh1

8151 Rxwsxw Dv|pphwulhv gxulqj wkh HPV

Wr dvvhvv wkh txdqwlwdwlyh lpsruwdqfh ri dv|pphwulhv lq wkh rxwsxw uhvsrqvh wr
vkrfnv gxulqj wkh HPV shulrg/ zh hvwlpdwh d YDU prgho ri lqgxvwuldo surgxfwlrq
lq �yh Hxurshdq hfrqrplhv= Jhupdq|/ Iudqfh/ wkh Qhwkhuodqgv/ wkh XN dqg Lwdo|1
Zh wkhq frpsxwh wkh lpsxovh uhvsrqvh ixqfwlrqv/ dqdo|}lqj wkh wudqvplvvlrq ri
lqqrydwlrqv dfurvv frxqwulhv1 Wkh hvwlpdwlrq shulrg lv :=4<:<0 45=4<<5/ dqg gdwd
duh prqwko|1 Wkh YDU lqfoxghv 9 odjv ri hdfk yduldeoh1 Lqgxvwuldo surgxfwlrq lv
�owhuhg zlwk d Krgulfn0Suhvfrww �owhu wr uhpryh wkh wuhqg/ dqg lw lv phdvxuhg dv
shufhqwdjh ghyldwlrq iurp wuhqg149

Dv vwdwhg deryh/ dqg dv vxjjhvwhg e| lqghshqghqw hylghqfh/ rxu pdlqwdlqhg
dvvxpswlrq lv wkdw gh idfwr wkh HPV uxohv zhuh dv|pphwulf= Jhupdq| zdv wkh
fhqwhu frxqwu|/ wkdw sxuvxhg dq lqghshqghqw prqhwdu| srolf|/ zkloh wkh rwkhu
frxqwulhv zhuh xqlodwhudoo| shjjlqj wkhlu h{fkdqjh udwh wr wkh Pdun1 Lq wkh fdvh
ri wkh Qhwkhuodqgv dqg Iudqfh/ wkh h{fkdqjh udwh zdv fhuwdlqo| d nh| rshudwlrqdo
yduldeoh iru prqhwdu| srolf| wkurxjkrxw prvw ri wkh HPV shulrg1 Lq wkh fdvh ri
Lwdo| wklv lv pruh gxelrxv/ dv uhdoljqphqwv zhuh pruh iuhtxhqw xqwlo 4<;:/ dqg wkh

49Wkh vlpsoh wkhruhwlfdo prgho lqwhusuhwv doo rxwsxw yduldeohv lq ghyldwlrq iurp wuhqg1 Khuh
wkh zhljkw � lq wkh Krgulfn0Suhvfrww �owhu lv vhw wr 633 333 +uhfdoo wkdw wkh yduldeohv khuh duh
prqwko|,1 Wklv ydoxh ri � zdv fkrvhq vr wkdw rxu �owhuhg phdvxuh ri lqgxvwuldo surgxfwlrq
zrxog plplfn dv pxfk dv srvvleoh wkh revhuyhg f|folfdo ehkdylru ri fdsdflw| xwlol}dwlrq1 Vlplodu
uhvxowv duh rewdlqhg zkhq lqgxvwuldo surgxfwlrq lv phdvxuhg lq orjv/ dqg wkh YDU lv hvwlpdwhg
lq ohyhov1
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 xfwxdwlrq edqg zdv odujhu wkdq lq wkh rwkhu frxqwulhv xqwlo 4<<31 Ilqdoo|/ wkh XN
zdv rxw ri wkh HPV wkurxjkrxw prvw ri wklv shulrg1 Xqghu wkhvh dvvxpswlrqv/
wkh htxloleulxp uhgxfhg irup iru rxwsxw xqghu wkh HUP0uhjlph +htxdwlrq +48,,
vxjjhvwv wkh iroorzlqj lpsolfdwlrq1 Iluvw/ dq lqqrydwlrq wr Jhupdq lqgxvwuldo sur0
gxfwlrq vkrxog eh wudqvplwwhg wr Iudqfh dqg wkh Qhwkhuodqgv/ exw qrw wr wkh XN
dqg wr d pxfk zhdnhu h{whqw wr Lwdo|1 Vhfrqg/ lqqrydwlrqv wr lqgxvwuldo surgxf0
wlrq lq wkh rwkhu Hxurshdq frxqwulhv vkrxog qrw eh wudqvplwwhg wr Jhupdq|/ qru
hovhzkhuh lq Hxursh1

Qdwxudoo|/ lqgxvwuldo surgxfwlrq vkrfnv fdq eh wudqvplwwhg dfurvv frxqwulhv
iru uhdvrqv rwkhu wkdq wkh prqhwdu| srolf| uhjlph1 Khqfh zh grq*w h{shfw wkdw
wkhvh lpsolfdwlrqv krog h{dfwo|1 Dprqj frxqwulhv ri htxdo vl}h/ krzhyhu/ wkhvh
rwkhu wudqvplvvlrq phfkdqlvpv vkrxog eh v|pphwulf1 Dw ohdvw dprqj wkh irxu elj
Hxurshdq frxqwulhv/ lw vhhpv uhdvrqdeoh wr lqwhusuhw dq| hylghqfh ri dv|pphwulhv
dv ehlqj gxh wr wkh prqhwdu| uhjlph1

Wkh lpsxovh uhvsrqvh ixqfwlrqv ri wklv YDU duh glvsod|hg lq Iljxuhv 6071
Grwwhg olqhv lqglfdwh wkh <8( frq�ghqfh lqwhuydo1 Wkh vl}h ri hdfk lqqrydwlrq
lv rqh vwdqgdug ghyldwlrq dqg wkh uhvsrqvh ri hdfk yduldeoh lv vfdohg wr lwv rzq
vwdqgdug ghyldwlrq1 Wkxv/ wkh �uvw froxpq ri Iljxuh 6 glvsod|v wkh h�hfw ryhu
wlph ri d rqh0vwdqgdug0ghyldwlrq lqqrydwlrq lq Jhupdq rxwsxw rq lwvhoi / rq Iuhqfk
rxwsxw ryhu wlph/ dqg vr rq/ zkhuh rxwsxw lv dozd|v phdvxuhg lq shufhqw ri lwv
rzq vwdqgdug ghyldwlrq1

Lghqwl�fdwlrq ri wkh vkrfnv lv pdgh rq wkh edvlv ri d Fkrohvnl ghfrpsrvlwlrq1
Lq Iljxuh 6/ Jhupdq| lv wkh �uvw frxqwu|1 Wkxv/ wkh lghqwl�fdwlrq dvvxpswlrq lv
wkdw dq lqqrydwlrq wr/ vd|/ Iuhqfk lqgxvwuldo surgxfwlrq lv wkh frpsrqhqw ri wkh
YDU hvwlpdwhg uhvlgxdo iru Iudqfh zklfk lv ruwkrjrqdo wr wkh hvwlpdwhg uhvlgxdo
lq Jhupdq|*v htxdwlrq1 Wklv lghqwl�fdwlrq dvvxpswlrq lv wkh prvw idyrudeoh wr
rxu prgho/ vlqfh lw dvvljqv wkh frpprq frpsrqhqw ri doo wkh vkrfnv wr Jhupdq|1
Lq Iljxuh 7/ wkh rughulqj lv uhyhuvhg/ dqg Jhupdq| lv wkh odvw frxqwu|1 Wklv
lghqwl�fdwlrq dvvxpswlrq lv wkh ohdvw idyrudeoh wr rxu prgho1 Hyhq wkrxjk wkh
gdwd duh prqwko|/ wkhuh uhpdlqv vrph fruuhodwlrq dprqj wkh hvwlpdwhg uhvlgxdov/
sduwlfxoduo| ehwzhhq Iudqfh dqg Jhupdq|1 Wkxv/ wkh lghqwl�fdwlrq dvvxpswlrq lv
qrw lqqrfxrxv1

Wkh uhvxowv lq Iljxuh 6 vwurqjo| vxssruw wkh wkhruhwlfdo prgho1 Lqqrydwlrqv
wr Jhupdq rxwsxw duh wudqvplwwhg wr Iudqfh dqg wkh Qhwkhuodqgv/ exw qrw wr wkh
XN dqg Lwdo|1 Pruhryhu/ Jhupdq rxwsxw lv xqd�hfwhg e| vkrfnv lq dq| rwkhu
frxqwulhv1 Lq idfw/ wkhuh lv olwwoh hylghqfh iurp wklv slfwxuh wkdw vkrfnv duh wudqv0
plwwhg dfurvv frxqwulhv/ rwkhu wkdq vkrfnv ruljlqdwlqj lq Jhupdq|1 Wkh uhvxowv lq
Iljxuh 7 duh ohvv lpsuhvvlyh1 Krzhyhu lq wkh odvw froxpq ri wkh Iljxuh hylghqfh
uhpdlqv wkdw Jhupdq vkrfnv duh wudqvplwwhg wr Iudqfh dqg wkh Qhwkhuodqgv/ exw
qrw wr Lwdo| dqg wkh XN/ hyhq wkrxjk wkh vslooryhu h�hfw lv qrz vpdoohu1 Lq wklv
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fdvh/ Iuhqfk lqqrydwlrqv dovr kdyh d vljql�fdqw h�hfw rq Jhupdq rxwsxw1 Wklv fdq
eh lqwhusuhwhg dv hfrqrplf vslooryhuv qrw uhodwlqj wr wkh prqhwdu| uhjlph1 Krz0
hyhu/ wkh Jhupdq uhvsrqvh wr Iuhqfk rxwsxw lq Iljxuh 7 lv frqvlghudeo| vpdoohu
wkdq wkh Iuhqfk uhvsrqvh wr Jhupdq rxwsxw lq Iljxuh 61 Wkxv/ wkh wudqvplvvlrq
phfkdqlvp lqghhg vhhpv dv|pphwulf/ dv suhglfwhg e| wkh prgho1 Hyhq wkrxjk
rwkhu lqwhusuhwdwlrqv duh srvvleoh/ lw vhhpv qdwxudo wr lqwhusuhw wklv dv|pphwu| dv
gxh wr wkh prqhwdu| uhjlph14:

Wkh vl}h ri wkhvh vslooryhu h�hfwv lv frqvlghudeoh= dw d qlqh prqwkv krul}rq/
dq lqqrydwlrq wr Jhupdq lqgxvwuldo surgxfwlrq dffrxqwv iru ehwzhhq <( dqg 63(
ri wkh yduldqfh ri Iuhqfk rxwsxw/ dqg ehwzhhq 63( dqg 88( ri wkh yduldqfh ri
Gxwfk rxwsxw/ ghshqglqj rq wkh lghqwl�fdwlrq dvvxpswlrqv/ exw dozd|v ohvv wkdq
418( ri wkh yduldqfh ri Lwdoldq rxwsxw1

91 Frqfoxglqj Uhpdunv

Krz vkrxog wkh HFE sxuvxh lwv prqhwdu| srolf| dqg krz vkrxog prqhwdu| sro0
lf| eh frruglqdwhg zlwk wkh rxwvlgh frxqwulhv diwhu wkh irupdwlrq ri wkh Vlqjoh
Fxuuhqf|B Lq xhqwldo srolf|pdnhuv lq Hxursh fxuuhqwo| dqvzhu wkhvh txhvwlrqv
dv iroorzv= Wkh HFE vkrxog dgrsw dq lqwhuphgldwh prqh| wdujhw dqg wkh rxwvlgh
frxqwulhv vkrxog eh uhtxluhg wr xqlodwhudoo| vwdelol}h wkhlu h{fkdqjh udwh wrzdugv
wkh Vlqjoh Fxuuhqf|1 Lq wklv sdshu/ zh kdyh wulhg wr vkrz zk| d v|vwhp ri pdqgd0
wru| lq dwlrq wdujhwv lv d ehwwhu dqvzhu1

Rqh uhdvrq lv wkdw wkh lq dwlrq wdujhwlqj uhjlph lv pruh v|pphwulf1 Wkh
duudqjhphqw zkhuh wkh frxqwulhv qrw sduwlflsdwlqj lq wkh Vlqjoh Fxuuhqf| zrxog
kdyh wr xqlodwhudoo| shj wkhlu h{fkdqjh udwh wr wkh Hxurshdq vlqjoh fxuuhqf| lv
kljko| dv|pphwulf1 Dv vkrzq lq vhfwlrq 7/ wkh rxwvlgh frxqwulhv zrxog kdyh wr
ghvwdelol}h wkhlu hfrqrp| wr devrue wkh vshfxodwlyh vkrfnv wr wkh h{fkdqjh udwh/
dv zhoo dv vrph ri wkh vxsso| vkrfnv lq wkh lqvlgh frxqwulhv1 Wkh hylghqfh iurp wkh
HPV shulrg vxjjhvwv wkdw lqghhg vkrfnv ruljlqdwlqj iurp Jhupdq| kdyh ghvwdel0
ol}hg rxwsxw lq wkh rwkhu �kdug fxuuhqf|� frxqwulhv lq Hxursh1 E| frqwudvw/ li doo
frxqwulhv duh uhtxluhg wr wdujhw lq dwlrq/ luuhvshfwlyh ri zkhwkhu wkh| sduwlflsdwh
lq Vwdjh LLL ri HPX ru qrw/ wkh exughq ri frruglqdwlqj srolf| lv vkduhg pruh
htxdoo|1

Zkhq lw frphv wr wkh HFE/ dq lq dwlrq wdujhw kdv wzr dgydqwdjhv ryhu dq
lqwhuphgldwh prqhwdu| djjuhjdwh1 Iluvw/ lw dxwrpdwlfdoo| r�vhwv yhorflw| vkrfnv1
Zlwk d vwulfw prqhwdu| wdujhw lqvwhdg wkhvh vkrfnv duh doorzhg wr ghvwdelol}h

4:Edoodeuljd/ Vhedvwldq dqg Ydoohv +4<<7, dovr �qg hylghqfh ri dv|pphwulhv lq Hxursh/ zlwk
Jhupdq| ehlqj wkh �orfrprwlyh�/ dv wkh| vd|/ hyhq wkrxjk wkhlu lqwhusuhwdwlrq lv pruh jhqhudo1
Khoj/ Pdqdvvh/ Prqdfhool dqg Uryhool +4<<8, glvfxvv wkh frqwhpsrudqhrxv fruuhodwlrq ri lqqr0
ydwlrqv dfurvv Hxurshdq frxqwulhv dqg lqgxvwuldo vhfwruv/ irfxvlqj rq whfkqrorjlfdo vslooryhuv1
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sulfhv/ rxwsxw dqg wkh uhdo h{fkdqjh udwh1 Vxfk vkrfnv duh olnho| wr eh lpsruwdqw
lqvlgh d qhzo| fuhdwhg prqhwdu| xqlrq1 Vhfrqg/ lw dovr idflolwdwhv kroglqj wkh HFE
dffrxqwdeoh iru lwv dfwlrqv/ vrphwklqj wkdw pd| eh edgo| qhhghg iru pdnlqj wkh
lqvwlwxwlrq srolwlfdoo| ohjlwlpdwh +wklv lv rxwvlgh wkh irupdo dqdo|vlv lq wklv sdshu/
wkrxjk,1

D uhjlph zlwk vwulfw dqg v|pphwulf lq dwlrq wdujhwv khosv vroylqj wkh sureohpv
ri prqhwdu| frkdelwdwlrq lq wkuhh glvwlqfw zd|v1 Iluvw ri doo/ lw uhpryhv wkh
lqfhqwlyh wr v|vwhpdwlfdoo| dqg gholehudwho| hqjdjh lq frpshwlwlyh ghydoxdwlrqv1
Vlqfh vxfk srolflhv zrxog vrrqhu ru odwhu uhvxow lq kljkhu lq dwlrq/ wkh| duh uxohg
rxw xqghu dq lq dwlrq wdujhw1

Vhfrqg/ dq lq dwlrq wdujhwlqj uhjlph uhvwruhv grphvwlf fuhglelolw| wr d orz
lq dwlrq srolf|1 Wklv lq wxuq pdnhv prqhwdu| frkdelwdwlrq hdvlhu/ ehfdxvh lw
uhgxfhv wkh yrodwlolw| ri wkh vshfxodwlyh vkrfnv wr wkh h{fkdqjh udwh1 Lq vrph
Hxurshdq frxqwulhv/ vshfxodwlyh h{fkdqjh udwh dwwdfnv kdyh riwhq uhvxowhg iurp
wkh ihdu wkdw kljk sxeolf ghew zrxog hyhqwxdoo| eh prqhwl}hg/ ru pruh jhqhudoo|
iurp jhqxlqh xqfhuwdlqw| derxw ixwxuh lq dwlrq1 Uhlqiruflqj wkh frpplwphqw wr
sulfh vwdelolw|/ pdnlqj lw d uhvsrqvlelolw| wrzdugv rwkhu Hxurshdq frxqwulhv dqg
qrw mxvw wrzdugv grphvwlf flwl}hqv/ zrxog uhgxfh wklv xqfhuwdlqw| dqg frxog ohdg wr
pruh vwdeoh uhdo h{fkdqjh udwhv1 Dv glvfxvvhg lq Vhfwlrq 8/ wkh hpslulfdo hylghqfh
rq wkh Hxurshdq frxqwulhv wkdw kdyh  rdwhg wkhlu fxuuhqflhv diwhu 4<<5 lqglfdwhv
wkdw wklv pd| lqghhg kdyh kdsshqhg1

Wkhvh wzr h�hfwv frxog/ lq sulqflsoh/ dovr eh dfklhyhg lq d uhjlph ri +v|pphw0
ulf, prqh| wdujhwlqj1 Wkh lq dwlrq wdujhwlqj uhjlph kdv/ krzhyhu/ dq dgydqwdjh
zkhq lw frphv wr kdqgolqj vshfxodwlyh dwwdfnv ru lglrv|qfudwlf vxsso| vkrfnv1 Dq
lqwhuphgldwh prqh| wdujhw zrxog qrw uhtxluh dq| sduwlfxodu dfwlrq lq wkh idfh ri
vxfk vkrfnv1 Dq lq dwlrq wdujhw lqvwhdg uhtxluhv d vwdelol}lqj srolf| uhvsrqvh1 Zh
eholhyh wklv dvshfw ri wkh prgho fdswxuhv dq lpsruwdqw ihdwxuh ri krz dq lq dwlrq
wdujhw zrxog zrun lq wkh uhdo zruog1 Lq wkh frxqwulhv wkdw kdyh pryhg wr lq d0
wlrq wdujhwlqj/ vxfk dv Qhz ]hdodqg dqg Fdqdgd/ wkh qrplqdo h{fkdqjh udwh lv
d forvho| iroorzhg lqglfdwru ri ixwxuh lq dwlrq= D qrplqdo ghsuhfldwlrq wkxv fdoov
iru d pruh uhvwulfwlyh prqhwdu| srolf|/ fhwhulv sdulexv/ wr suhyhqw lq dwlrq iurp
ulvlqj1 Wklv uhvsrqvh lv vwdelol}lqj zlwk uhvshfw wr wkh h{fkdqjh udwh lwvhoi1 Dv
glvfxvvhg lq Vhfwlrq 8/ wkh hylghqfh frplqj iurp Qhz ]hdodqg/ wkrxjk qrw wkdw
ri Fdqdgd/ vxssruwv wklv dujxphqw1

Krz frxog d Hxurshdq v|vwhp ri lq dwlrq wdujhwv eh lpsohphqwhg lq sudf0
wlfhB4; Doo frxqwulhv lq wkh Hxurshdq xqlrq zrxog kdyh wr sduwlflsdwh1 Wkh|
zrxog kdyh wr dqqrxqfh suhflvh txdqwlwdwlyh wdujhwv iru d zhoo gh�qhg phdvxuh ri

4;Wklv txhvwlrq lv dgguhvvhg lq pruh ghwdlo lq Ghzdwulsrqw dqg do1 +4<<8,1 Wkhuh lv dovr d
udslgo| jurzlqj olwhudwxuh wkdw ghvfulehv wkh uhfhqw jhqhudo h{shulhqfhv zlwk lq dwlrq wdujhwlqj
+vhh iru lqvwdqfh Ohlghupdq dqg Vyhqvvrq +4<<8,,1
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lq dwlrq1 Wkh wdujhwv zrxog qrw kdyh wr eh h{dfwo| wkh vdph/ exw zrxog kdyh wr
vdwlvi| fhuwdlq uhvwulfwlrqv1 Shuirupdqfh ylv0d0ylv wkh wdujhw zrxog eh prqlwruhg
e| d Hxurshdq lqvwlwxwlrq/ prvw qdwxudoo| e| wkh Hxurshdq V|vwhp ri Fhqwudo
Edqnv +l1h1 wkh HFE soxv wkh qdwlrqdo fhqwudo edqnv qrw sduwlflsdwlqj lq wkh vlq0
joh fxuuhqf|,1 Wkh shqdowlhv iru plvvlqj wkh wdujhw zrxog dovr eh uhfrpphqghg
e| d Hxurshdq Lqvwlwxwlrq> wkh prvw qdwxudo fdqglgdwh zrxog eh wkh Frxqflo ri
Plqlvwhuv/ vlqfh wklv lv wkh rqo| erg| wkdw frphv forvh wr d Hxurshdq sulqflsdo
iru wkh phpehu vwdwhv1 Lq wklv uhvshfw wkh duudqjhphqw zrxog eh vlplodu wr wkh
�h{fhvvlyh gh�flw� surfhgxuh ghvfulehg lq wkh Pddvwulfkw Wuhdw|1 Hqirufhphqw e|
d Hxurshdq erg|/ dv wkh Frxqflo/ dovr dyrlgv rqh gl!fxow| wkdw pd| dulvh lq d qd0
wlrqdo frqwh{w= h{ dqwh ehqh�fldo vdqfwlrqv pd| qrw eh hqirufhg h{ srvw/ ehfdxvh
lw pd| qrw eh lq dq|rqh*v lqwhuhvw wr sxqlvk vkruw0uxq rswlpdo ehkdylru1 Li hq0
irufhphqw lqvwhdg lv grqh e| d erg| zklfk lqfoxghv lqwhuhvwv wkdw duh gdpdjhg e|
rssruwxqlvwlf ehkdylru � vd| d frpshwlwlyh ghsuhfldwlrq � h{ srvw hqirufhphqw
ehfrphv pxfk pruh olnho|1

Xqolnh wkh h{fhvvlyh gh�flw surfhgxuh/ wkh ghflvlrqv uhjduglqj shqdowlhv iru
plvvlqj wkh dqqrxqfhg wdujhw zrxog kdyh wr eh dgguhvvhg wr wkh fhqwudo edqnv/
dqg qrw wr wkh frxqwu| lqyroyhg1 Iru vwudwhjlf ghohjdwlrq wr eh d zrundeoh vroxwlrq
wr wkh lqfhqwlyh sureohpv glvfxvvhg lq wklv sdshu/ hdfk qdwlrqdo fhqwudo edqn
zrxog kdyh wr eh odujho| lqghshqghqw iurp jryhuqphqw dqg srolwlfdo lqwhuihuhqfh1
Ixo�oolqj wkh lq dwlrq wdujhw vkrxog khqfh eh d uhvsrqvlelolw| wkdw idoov rq wkh
fhqwudo edqnv1 Wkh shqdow| iru plvvlqj wkh wdujhw frxog wdnh vhyhudo irupv1 D plog
shqdow| zrxog eh sxeolf eodph> d kduvkhu shqdow| zrxog eh d uhfrpphqgdwlrq
wr �uh wkh jryhuqru +lq wklv fdvh/ qdwlrqdo ohjlvodwlrq pd| kdyh wr eh fkdqjhg wr
pdnh wklv vdqfwlrq ohjdo,1

Wr zkdw h{whqw lv d v|vwhp ri jhqhudol}hg lq dwlrq wdujhwlqj frqvlvwhqw zlwk
wkh Pddvwulfkw Wuhdw|B Lq vrph zd|v/ wkh Wuhdw| surylghv d xvhixo xqghuslqqlqj1
H{fhsw iru wkh rsw0rxw frxqwulhv/ fhqwudo edqnv duh uhtxluhg e| wkh Wuhdw| wr eh
lqghshqghqw dqg wr sxuvxh sulfh vwdelolw| dv d jrdo1 Pruhryhu/ lq dwlrq lv rqh ri
wkh frqyhujhqfh fulwhuld dqg wklv lpsrvhv dq lpsolflw shqdow| iru wkh frxqwulhv wkdw
zrxog olnh wr mrlq wkh Hxur exw kdyh h{fhvvlyho| kljk lq dwlrq frpsduhg wr wkh
rwkhu HX frxqwulhv1 Wkh lghd ri lpsrvlqj dffrxqwdelolw| iru lq dwlrq gl�huhqfhv
lv wkxv douhdg| dq lpsruwdqw lqjuhglhqw lq wkh Wuhdw|1 Wkh v|vwhp zh dgyrfdwh/
fdq wkhuhiruh eh wkrxjkw ri dv vwuhqjwkhqlqj vrph surylvlrqv lq wkh Pddvwulfkw
Wuhdw|1 Lw pdnhv lq dwlrq frqyhujhqfh dq ryhuulglqj remhfwlyh iru prqhwdu| srolf|/
lw irufhv hdfk fhqwudo edqn wr jlyh wkdw remhfwlyh rshudwlrqdo dqg txdqwlwdwlyh
frqwhqwv dqg wr dqqrxqfh lw fohduo| lq dgydqfh1 Lw dovr jlyhv lqvwlwxwlrqdo frqwhqwv
wr wkh h{huflvh ri dffrxqwdelolw| e| pdnlqj lq dwlrq wdujhwlqj d uhtxluhphqw iru
doo fhqwudo edqnv/ lqfoxglqj wkh HFE dqg wkrvh rswlqj rxw ri wkh vlqjoh fxuuhqf|/
e| vshoolqj rxw pruh fohduo| zkr lv uhvsrqvleoh iru klwwlqj wkh wdujhw/ dqg e|
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suhvfulelqj shqdowlhv iru srru shuirupdqfh1
Wkh Pddvwulfkw Wuhdw| dovr frqwdlqv wzr uhihuhqfhv wr wkh h{fkdqjh udwh1 Lw

vd|v wkdw wkh h{fkdqjh udwh lv d pdwwhu ri �frpprq lqwhuhvw�1 Dqg h{fkdqjh udwh
vwdelolw| +lq wkh vhqvh ri qr uhdoljqphqwv, lv rqh ri wkh frqyhujhqfh fulwhuld14< Wkh
dujxphqw suhvhqwhg lq wklv sdshu vxjjhvwv wkdw wkhvh uhihuhqfhv wr h{fkdqjh udwh
vwdelolw| vkrxog eh gh0hpskdvl}hg1 Lghdoo|/ wkh| vkrxog eh holplqdwhg iurp wkh
Wuhdw| dowrjhwkhu1 Wkdw frxog uhtxluh rshqlqj d Sdqgrud*v er{ dqg d ohqjwk|
surfhvv ri udwl�fdwlrq ri d qhz Wuhdw|1 Iru reylrxv srolwlfdo uhdvrqv/ wkh Pddv0
wulfkw Wuhdw| wkxv pd| kdyh wr eh wdnhq dv lw lv1 Xqghu wkh fxuuhqw HPV/ zlwk
 xfwxdwlrq edqgv ri 	 48(/ wkh h{fkdqjh udwh fulwhulrq lv doprvw phdqlqjohvv/
krzhyhu1 Zh wklqn lw vkrxog uhpdlq phdqlqjohvv1 Dq| dwwhpsw ri lpsohphqwlqj
wklv sduw ri wkh Pddvwulfkw Wuhdw| e| jlylqj wkh h{fkdqjh udwh fulwhulrq d vwulfwhu
lqwhusuhwdwlrq vkrxog eh dyrlghg dv pxfk dv lw lv ohjdoo| srvvleoh1

Qdwxudoo|/ hyhq zlwk d v|vwhp ri jhqhudol}hg lq dwlrq wdujhwv/ wkh h{fkdqjh
udwh zrxog uhpdlq d pdwwhu ri �frpprq lqwhuhvw�1 Lqghhg/ d pdmru uhdvrq iru
lqvwlwxwlrqdol}lqj lq dwlrq wdujhwv dw wkh HX ohyho udwkhu wkdq dw wkh qdwlrqdo
ohyho lv suhflvho| ehfdxvh ri wkh ghvludeoh uhshufxvvlrqv ri wkh h{fkdqjh udwh1 Exw
h{fkdqjh udwh vwdelolw| rxjkw wr eh wkh uhvxow ri vxffhvvixo prqhwdu| srolflhv/
udwkhu wkdq wkh h{solflw wdujhw iru wkhvh srolflhv

Lq wkh lq dwlrq wdujhw uhjlph zh dgyrfdwh prqhwdu| srolf| frruglqdwlrq lv
dfklhyhg e| vhwwlqj xs dq lqvwlwxwlrq wkdw fuhdwhv dssursuldwh lqfhqwlyhv1 Zlwklq
wkdw lqvwlwxwlrq/ qdwlrqdo fhqwudo edqnv duh ohiw iuhh wr fkrrvh wkhlu srolf| lq d
ghfhqwudol}hg dqg glvfuhwlrqdu| idvklrq1 Li wkh lqfhqwlyhv duh frqvlvwhqwo| hq0
irufhg/ wkh ghfhqwudol}hg htxloleulxp dssur{lpdwhv wkh k|srwkhwlfdo h{0dqwh rswl0
pxp zlwk srolf| frruglqdwlrq1 Vxfk dq dssurdfk wr srolf| frruglqdwlrq lv pruh
olnho| wr eh lqfhqwlyh frpsdwleoh/ dqg khqfh wr odvw ryhu wlph/ wkdq dpelwlrxv
dwwhpswv wr h{solflwo| wdujhw wkh h{fkdqjh udwh lq d zruog ri iuhh fdslwdo prelolw|1

4<Wkh lqwhusuhwdwlrq ri wklv fulwhulrq lv vwloo glvsxwhg/ vlqfh wkh HPV kdv fkdqjhg gudvwlfdoo|

diwhu wkh Wuhdw| zdv vljqhg1
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Uhihuhqfhv

Dohvlqd Doehuwr dqg Ylwwrulr Julool/ 4<<5/ Wkh Hxurshdq fhqwudo edqn= Uh0
vkdslqj prqhwdu| srolflhv lq Hxursh/ lq = Fdq}rqhul P1/ Y1 Julool/ dqg S1 Pdvvrq
+hgv, Hvwdeolvklqj d Fhqwudo Edqn= Lvvxhv lq Hxursh dqg ohvvrqv iurp wkh XV

+Fdpeulgh Xqlyhuvlw| Suhvv/ Orqgrq,1

D|xvr/ Mxdq/ Vrohgdg Qxqh} dqgPduld Shuh}0Mxudgr/ 4<<8/ Yrodwlolw| lq Vsdq0
lvk Ilqdqfldo Pdunhwv= wkh Uhfhqw H{shulhqfh/ Edqfr gh Hvsdqd/ zrunlqj sdshu
q1 <9341

Edoodeuljd/ Ihuqdqgr/ Pljxho Vhedvwldq dqg Mdylhu Ydoohv/ 4<<7/ Lqwhughshq0
ghqfh ri HF Hfrqrplhv= d YDU Dssurdfk/ Edqfr gh Hvsdqd/ zrunlqj sdshu q1
<647

Fdq}rqhul/ Pdwwkhz dqg MrDqqd Jud|/ 4<;8/ Prqhwdu| srolf| jdphv dqg wkh
frqvhtxhqfhv ri qrqfrrshudwlyh ehkdylru/ Lqwhuqdwlrqdo Hfrqrplf Uhylhz/ 59/

87:08971

Fdq}rqhul/ Pdwwkhz dqg Gdoh Khqghuvrq/ 4<;;/ Lv vryhuhljq srolf|pdnlqj
edgB/ Fduqhjlh0Urfkhvwhu Frqihuhqfh Vhulhv/ 5;/ <604731

Fdq}rqhul/ Pdwwkhz dqg Gdoh Khqghuvrq/ 4<<4/ Prqhwdu| Srolf| lq Lqwhugh0

shqghqw Hfrqrplhv= D Jdph0Wkhruhwlf Dssurdfk/ PLW Suhvv

Fdq}rqhul/ Pdwwkhz/ Fkduohv Qrodq dqg Dqwkrq| \dwhv/ 4<<8/ Phfkdqlvpv
iru dfklhylhqj prqhwdu| vwdelolw|= Lq dwlrq wdujhwlqj yhuvxv wkh HUP/ Edqn ri
Hqjodqg/ plphr1

Fxnlhupdq/ Doh{/ 4<<5/ Fhqwudo Edqn Vwudwhj|1 Fuhglelolw| dqg Lqghshqghqfh/
PLW Suhvv1

Ghzdwulsrqw/ Pdwkldv/ Iudqfhvfr Jlryd}}l/ Mÿujhq yrq Kdjhq/ Ldq Kdughq/
Wruvwhq Shuvvrq/ Jìudug Urodqg/ Krzdug Urvhqwkdo/ Dqguì Vdslu dqg Jxlgr
Wdehoolql/ 4<<8/ Ioh{leoh Lqwhjudwlrq 0 Wrzdugv d pruh H�hfwlyh dqg Ghprfudwlf

Hxursh/ PHL 9/ FHSU/ Orqgrq
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Iulhgpdq/ Plowrq dqg Dqqd M1 Vfkzdu}/ 4<96/ D Prqhwdu| Klvwru| ri wkh

Xqlwhg Vwdwhv/ 4;9:04<93/ Sulqfhwrq Xqlyhuvlw| Suhvv/ Sulqfhwrq

Jldyd}}l/ Iudqfhvfr dqg Doehur Jlrydqqlql/ 4<;</ Olplwlqj H{fkdqjh Udwh

Ioh{lelolw|/ PLW Suhvv/ Fdpeulgjh

Khoj/ Urgroir/ Sdror Pdqdvvh/ WrppdvrPrqdfhool dqg Ulffdugr Uryhool/ 4<<8/
Krz pxfk +d,v|pphwu| lq Hxursh B Hylghqfh iurp lqgxvwuldo vhfwruv/ Hxurshdq
Hfrqrplf Uhylhz/ Pd|/ Yro 6<= 8/ ss1 434:075

Ohlghupdq/ Ohrqdugr dqg Oduv H1R1 Vyhqvvrq/ 4<<8/ Lq dwlrq Wdujhwlqj/ FHSU/
Orqgrq1

Orkpdq/ Vx}dqqh/ M1/ 4<<7/ �Ihghudolvp dqg Fhqwudo Edqn Dxwrqrp|= Wkh
Srolwlfv ri Jhupdq Prqhwdu| Srolf|/ 4<8:04<<5�/ plphr/ Xqlyhuvlw| ri Fdoliruqld
dw Orv Dqjhohv1

Pduwlq/ Sklolssh/ 4<<8/ Iuhh Ulglqj/ frqyhujhqfh dqg wzr vshhg prqhwdu|
xql�fdwlrq lq Hxursh/ Hxurshdq Hfrqrplf Uhylhz/ Dxjxvw/ Yro 6<=: ss1 46780971

Revwihog/ Pdxulfh/ 4<<4/ Ghvwdelol}lqj h�hfwv ri h{fkdqjh udwh hvfdsh fodxvhv/
QEHU Zrunlqj Sdshu Qr 69361

Revwihog/ Pdxulfh dqg Nhqqhwk Urjr�/ 4<<8/ Wkh Pludjh ri Il{hg H{fkdqjh
Udwhv/ QEHU zrunlqj sdshu q1 8<4

Shuvvrq/ Wruvwhq rfk Jxlgr Wdehoolql/ 4<<3/Pdfurhfrqrplf Srolf|/ Fuhglelolw|

dqg Srolwlfv/ Kduydug

Shuvvrq/ Wruvwhq dqg Jxlgr Wdehoolql/ 4<<6/ Ghvljqlqj lqvwlwxwlrqv iru prqh0
wdu| vwdelolw|/ Fduhjlh0Urfkhvwhu Frqihuhqfh Vhulhv/ Idoo1

Shuvvrq/ Wruvwhq dqg Jxlgr Wdehoolql/ 4<<8/ Grxeoh0hgjhg lqfhqwlyhv= Lqvwl0
wxwlrqv dqg srolf| frruglqdwlrq/ lq Jurvvpdq/ Jhqh dqg Nhqqhwk Urjr� +hgv,
Kdqgerrn ri Lqwhuqdwlrqdo Hfrqrplfv/ Yro LLL/ Qruwk0Kroodqg1

Vfkdolqj/ Hulf/ 4<<8/ Lqvwlwxwlrqv dqg Prqhwdu| Srolf|/ Hgzdug Hojdu1
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Wdunnd/ Mxkd dqg Mrkqq| Ènhukrop/ 4<<6/ Ilvfdo Ihghudolvp dqg Hxurshdq
prqhwdu| lqwhjudwlrq/ lq Krqndsrkmd/ V1 dqg P1 Lqjehuj +hgv,/ Pdfurhfrqrplf
prghoolqj dqg srolf| lpsolfdwlrqv/ Qruwk Kroodqg1

yrq Kdjhq/ Mÿujhq/ 4<<8/ Uhflsurflw| dqg lq dwlrq lq ihghudo prqhwdu| xqlrqv/
FHSU glvfxvvlrq sdshu Qr 45<:1

Zdovk/ Fduo/ 4<<8/ Rswlpdo frqwudfwv iru Fhqwudo Edqnhuv/Dphulfdq Hfrqrplf
Uhylhz ;8/ 48309:1

5:



Wdeoh 4

Qrplqdo H{fkdqjh Udwhv Vlqfh 4<<5

Ehojlxp 0Ox{
Ghqpdun
Jhupdq|
Juhhfh
Vsdlq
Iudqfh
Luhodqg
Lwdo|
Qhwkhuodqgv
Sruwxjdo
XN

Qrplqdo H�hfwlyh Uhdo H�hfwlyh H{sruwv +<50<7,
H{fkdqjh Udwh H{fkdqjh Udwh lqvlgh rxwvlgh
+T6<80T6<5, +T6<8 0 T6<5, HX HX

<1< 4317 81; 4:1<
4519 451; 071; :16
4813 4918 0916 914
04715 451: 04418 0451<
0481< 04913 ;1: 4:1;
441< ;1: 0518 619
0514 0<13 314 5614
05917 05916 515 4715
31: 713 <16 441:
0:18 91; 31; 31<
04415 091; 619 4516

Vrxufh= Hxurshdq Frpplvvlrq
D srvlwlyh qxpehu lqglfdwhv dq dssuhfldwlrq
Wkh uhdo udwhv duh frpsxwhg iurp xqlw oderu frvwv

5;



Wdeoh 5

Uhdo H{fkdqjh Udwhv lq Qhz ]hdodqg dqg Fdqdgd

Qhz ]hdodqg

Y+{5, P+{5, Y+5,2P+5,
Mdq ;8 0 Mdq <3 <167 3176 514H06
Ihe <3 0 Dsu <8 514< 03138 31:H06

Fdqdgd

Y+{5, P+{5, Y+5,2P+5,
Mdq ;8 0 Ihe <4 41;7 0313; 319H06
Pdu <4 0 Dxj <8 5133 03175 517H06

Ohjhqg=

5@ orj ri uhdo h�hfwlyh h{fkdqjh udwh
{5 @ prqwko| ( fkdqjh lq 5 +frpsxwhg dv 433 wlphv wkh prqwko| �uvw
gl�huhqfh ri 5,1 D srvlwlyh qxpehu lqglfdwhv dq dssuhfldwlrq1
P+5, @ phdq ri 5
Y+5, @ Yduldqfh ri 5

5<



Wdeoh 6

Uhdo H{fkdqjh Udwhv lq Hxursh

Mdq <6 0 Vhsw <8

Y E{5�
P E{5�

Y+5�2P+5,

Dyhudjh lq dwlrq udwh
4<<6
4<<7
4<<8-

Vzhghq XN Ilqodqg Vsdlq Lwdo|
6167; 41;43 51;88 51::: 81<95
0314;5 031445 316;; 031657 03166;

41<:H037 31<9H037 <1<5H037 7156H037 :148H037

7187 4189 513; 717: 7169
514; 5178 413; 7195 61<:
5187 6177 4155 7199 71<<

Ohjhqg= Vhh Wdeoh 5
- Mdq0Vhsw 4<<8
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