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) QLDV

Wkhuh lv d zlgho| khog ylhz wkdw h{lvwlqj gl�huhqfhv lq wkh fdslwdo dqg prqh|
pdunhw vwuxfwxuhv dfurvv HPX frxqwulhv duh dq lpsruwdqw pdwwhu ri frqfhuq iru
wkh HFE/ ehfdxvh wkh| pljkw klqghu wkh xqlirup wudqvplvvlrq ri prqhwdu| srolf|
dfwlrqv1 Zh dujxh wkdw pdq| dvshfwv ri �qdqfldo vwuxfwxuh duh hqgrjhqrxv wr wkh
prqhwdu| srolf| uhjlph lq sodfh1 Lw lv vkrzq wkdw fdslwdo pdunhw vwuxfwxuhv duh
khdylo| fruuhodwhg zlwk sdvw lq dwlrq dqg lq dwlrq xqfhuwdlqw|1 Vlqfh wkh HXUR
uhjlph lpsrvhv d xql�hg prqhwdu| srolf|/ zh vxvshfw wkdw wkh gl�huhqfhv zloo
zlwkhu1 D vlqjoh fxuuhqf|/ d vlqjoh prqh| pdunhw udwh dqg d xqlirup uhvhuyh
uhtxluhphqw zloo udslgo| kduprql}h wkh prqh| pdunhwv1 Lq vxp/ zh suhglfw wkdw
gl�huhqwldo uhvsrqvhv lq wkh wudqvplvvlrq ri prqhwdu| srolf| dfwlrqv wkurxjk wkh
prqh| dqg fdslwdo pdunhwv duh ri plqru frqfhuq iru wkh HFE1

�Uhylvlrq ri rxu sdshu suhvhqwhg dw wkh frqihuhqfh rq *Frpprq Prqh|/ Xqfrpprq
Uhjlrqv* rujdql}hg e| wkh ]HL/ Erqq 57058 Mxo|/ 4<<;1 Fruuhvsrqglqj dxwkru= Fdvshu
J1 gh Yulhv/ Wlqehujhq Lqvwlwxwh/ S1R1 Er{ 4:6;/ 6333 GU Urwwhugdp/ Wkh Qhwkhuodqgv>
hpdlo dgguhvvhv= duqrogCqlmhqurgh1qo dqg fghyulhvCihz1hxu1qo1 Zh duh judwhixo wr rxu
glvfxvvdqw Oduv Vyhqvvrq dqg wkh sduwlflsdqwv ri wkh ]HL frqihuhqfh iru wkhlu vxjjhvwlrqv
dqg wr Kduulv Ghoodv/ Mxhujhq yrq Kdjhq/ Khhmrrq Ndqj/ Sdwulfn Plqirug/ Gdyh Vpdqw
dqg Fkulvwrskhu Zdoohu iru yhu| khosixo glvfxvvlrqv1 Wkh vhfrqg dxwkru ehqh�wwhg iurp
wkh krvslwdolw| ri wkh QLDV zkhuh sduw ri wklv sdshu zdv zulwwhq1 Yhuvlrq ihe 56



Hqgrjhqrxv Ilqdqfldo Vwuxfwxuh dqg wkh Wudqvplvvlrq ri HFE Srolf| 4

4 Lqwurgxfwlrq

Dv d ohjdf| ri wkh sdvw/ dw wkh hyh ri Hxurshdq prqhwdu| xqlrq fdslwdo
dqg prqh| pdunhw vwuxfwxuhv vwloo gl�hu frqvlghudeo| dfurvv HPX frxqwulhv1
Wkhuh lv d zlgho| khog ylhz dprqj dfdghplfv dqg srolf|pdnhuv wkdw wkhvh
gl�huhqfhv duh dq lpsruwdqw pdwwhu ri frqfhuq iru wkh HFE/ dv wkh| pljkw
wkzduw d xqlirup wudqvplvvlrq ri prqhwdu| srolf|1 Wkhuhiruh/ vr wkh dujx0
phqw jrhv/ wkh vkruw dqg phglxp whup uhdo dqg �qdqfldo pdunhw uhvsrqvhv
wr prqhwdu| srolf| lqqrydwlrqv zloo gl�hu dfurvv wkh frxqwulhv ri wkh HPX1

Lq frqwudvw wr prvw vwxglhv lq wklv duhd/ zh �qg wkdw pdq| fkdudfwhu0
lvwlfv ri wkh �qdqfldo vwuxfwxuh lq HPX hfrqrplhv duh hqgrjhqrxv wr wkh
prqhwdu| srolf| uhjlph lq sodfh1 Zh glvwlqjxlvk ehwzhhq fdslwdo dqg prqh|
pdunhwv dqg lqyhvwljdwh wkhlu hqgrjhqrxv uhvsrqvh wr prqhwdu| xql�fdwlrq1
Lw lv vkrzq wkdw fdslwdo pdunhwv vwuxfwxuhv duh vwurqjo| fruuhodwhg zlwk sdvw
lq dwlrq dqg lq dwlrq xqfhuwdlqw|1 Vlqfh wkh HXUR uhjlph lpsrvhv d xql�hg
prqhwdu| srolf| uhvxowlqj lq qhduo| xqlirup lq dwlrq udwhv dfurvv wkh xqlrq/
zh vxvshfw wkdw wkh gl�huhqfhv lq wkh fdslwdo pdunhwv dfurvv HPX phpehuv
zloo zlwkhu1 Lq wkh prqh| pdunhwv vxsso| dqg ghpdqg zloo eh kduprql}hg
gxh wr lqwurgxfwlrq ri d vlqjoh fxuuhqf|/ d vlqjoh prqh| pdunhw udwh dqg d
xqlirup uhvhuyh uhtxluhphqw1 Wkh prqh| pdunhw uhvsrqvhv wr xql�fdwlrq zloo
wdnh sodfh lqvwdqwdqhrxvo|/ zkloh fdslwdo pdunhwv pd| wdnh vrph pruh wlph1
Exw wkhq djdlq/ fdslwdo pdunhwv duh iruzdug orrnlqj dqg kdyh orqj ehhq glv0
frxqwlqj wkh h�hfwv ri prqhwdu| xql�fdwlrq/ zlwqhvv wkh frqyhujhqfh ri vzds
udwhv1 Khqfh/ zh suhglfw wkdw gl�huhqwldo uhvsrqvhv lq wkh wudqvplvvlrq ri
prqhwdu| srolf| dfwlrqv zloo vrrq eh ri plqru frqfhuq iru wkh HFE1 Lq idfw/
kduprql}dwlrq lv suredeo| sursdjdwhg prvw udslgo| li wkh HFE frpsohwho|
glvuhjdugv wkh h{lvwlqj vwuxfwxudo gl�huhqfhv lq wkh �qdqfldo v|vwhpv zkhq lw
ghflghv rq wkh vwdqfh ri prqhwdu| srolf|1

Doprvw doo h{lvwlqj vwxglhv wdnh wkh fxuuhqw �qdqfldo vwuxfwxuhv dv jlyhq/
dqg surfhhg e| dqdo|}lqj krz d xqlirup prqhwdu| srolf| fdq kdyh gl�huhq0
wldo +lpsdfw, h�hfwv1 Vhyhudo ri wkhvh vwxglhv gr uhfrjql}h wkdw wkh h{lvwlqj
wudqvplvvlrq phfkdqlvpv pljkw fkdqjh/ exw wklv srvvlelolw| lv xvxdoo| qrw
dqdo|}hg ixuwkhu1 Iru wkh Hxurshdq prqh| ghpdqg ixqfwlrq vhyhudo vwxglhv
kdyh wulhg wr rewdlq dq hvwlpdwh e| frqvlghulqj suh0xqlrq dyhudjhv ri wkh uho0
hydqw yduldeohv1 Wklv pd| eh wkh dssursuldwh surfhgxuh wr dffrxqw iru vrph
ri wkh hqgrjhqrxv fkdqjhv gxh wr prqhwdu| xql�fdwlrq/ exw iru vrph rwkhu
fkdqjhv lw fdq eh txlwh plvohdglqj/ vhh ehorz1 Rqo| d frxsoh ri vwxglhv kdyh
wurwwhg wkh dowhuqdwlyh urxwh dqg vxssrvh wkdw prqh| ghpdqg ehfrphv pruh
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xqlirup1 Frqfhuqlqj fdslwdo pdunhwv/ txlwh d wkrurxjk grfxphqwdwlrq h{lvwv
rq wkh fxuuhqw gl�huhqfhv dqg krz wkhvh d�hfw wkh wudqvplvvlrq ri prqhwdu|
srolf|1 Qrw pxfk zrun h{lvwv rq krz wkhvh fdslwdo pdunhwv* vwuxfwxuhv zloo
dgdsw wr prqhwdu| xqlrq1

Wkh suhvhqw sdshu dqdo|}hv wkh hqgrjhqrxv uhvsrqvh ri wkh vxsso| dqg gh0
pdqg iru prqh|/ dqg lqyhvwljdwhv lq d frqflvh pdqqhu wkh vwuxfwxudo fkdqjhv
wkdw pd| dulvh lq wkh fdslwdo pdunhwv1 Zkloh zh fhuwdlqo| gr qrw fodlp wr
eh deoh wr fryhu doo wkh hqgrjhqrxv h�hfwv/ wkh sdshu grhv sdlqw d eurdg
slfwxuh ri wkh hyroxwlrq ri wkh prqh| dqg fdslwdo pdunhwv diwhu xql�fdwlrq1
Zlwk wkh ylhz ri krz �qdqfldo pdunhwv zloo dgdsw wr wkh qhz hqylurqphqw/
zh fdq lqihu zkhwkhu ru qrw wkh wudqvplvvlrq ri prqhwdu| srolf| dfwlrqv e|
wkh HFE zloo jlyh ulvh wr gl�huhqwldo uhvsrqvhv dfurvv wkh HPX1 Lq vxppdu|/
zh wu| wr wdnh wkh phwkrgrorjlfdo srlqw ri wkh Oxfdv fulwltxh vhulrxv1 Iru d
gudpdwlf lqvwlwxwlrqdo ryhukdxo dv prqhwdu| xql�fdwlrq zh eholhyh wkdw wkh
hqgrjhqrxv uhvsrqvh ri djhqwv lv dw wkh khduw ri wkh pdwwhu ri wudqvplvvlrq1

Wkhuh lv vrph lurq| lqyroyhg lq rxu vwru|1 Rqh vwudqg ri wkh olwhudwxuh
lpsolflwo| dvvxphv wkdw gl�huhqwldo uhvsrqvhv fdxvhg e| gl�huhqw prqh| dqg
fdslwdo pdunhwv duh d edg ihdwxuh ri wkh xqlrq/ wkrxjk wkh zhoiduh orvvhv duh
xvxdoo| qrw h{solfdwhg1 Wkh rwkhu vwudqg ri wkh olwhudwxuh dfwxdoo| frqvlghuv
wkh gl�huhqwldo uhvsrqvhv d yluwxh1 Wkh dujxphqw lq wkh odwwhu olwhudwxuh lv
wkdw gl�huhqfhv lq wkh lqqrydwlrqv lq orfdo prqh| ghpdqg ixqfwlrqv |lhog
d pruh vwdeoh djjuhjdwh prqh| ghpdqg ixqfwlrq +wkurxjk wkh odz ri odujh
qxpehuv h�hfw,1 Lq wkh xqlrq prqhwdu| wdujhwlqj zrxog eh idflolwdwhg e| wklv
dssduhqw vwdelolw|1 Wkhvh txlwh rssrvlwh zhoiduh frqfoxvlrqv fdq eh uhvroyhg
e| qrwlqj wkdw wkh �uvw vwudqg ri olwhudwxuh kdv wkh lqglylgxdo*v zhoiduh lq
plqg/ zkloh wkh vhfrqg olwhudwxuh frqfhuqv wkh zhoiduh ri wkh fhqwudo edqnhu
lq Iudqnixuw1 Rxu vwru| ri hqgrjhqrxv uhvsrqvh dujxhv wkdw d prqhwdu|
xqlrq zloo hudglfdwh wkh gl�huhqfhv lq wkh �qdqfldo pdunhwv/ surgxflqj d
xqlvrqr wudqvplvvlrq1 Wkxv lqglylgxdov lq gl�huhqw sduwv ri wkh xqlrq zloo
ehqh�w ru vx�hu pruh ru ohvv htxdoo| iurp wkh xql�hg prqhwdu| srolf|1 Iru
wkh fhqwudo edqnhu/ wklv pdnhv olih pruh gl!fxow vlqfh kh fdqqrw sod| rq wkh
odz ri odujh qxpehuv1 Exw lq dqrwkhu zd| lw pdnhv klv olih hdvlhu vlqfh wkh
h�hfwv ri klv srolf| dfwlrqv zloo eh vlplodu dfurvv uhjlrqv/ dqg khqfh jlyh
ohvv ulvh wr qdwlrqdolvwlf vwulyh dqg mhdorxv|1 Dv d uhvxow/ prqhwdu| srolf|
pd| ehfrph wuxo| Hxurshdq lqvwhdg ri uhpdlqlqj d frpsurplvh ehwzhhq wkh
rswlpdo srolflhv iru gl�huhqw frxqwulhv1
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5 Wudqvplvvlrq Phfkdqlvpv

Prqhwdu| srolf| lqqrydwlrqv duh �uvw wudqvplwwhg wkurxjk wkh grphvwlf dqg
iruhljq �qdqfldo pdunhwv dqg vxevhtxhqwo| ihhg wkurxjk frpprglw|/ vhuylfh
dqg oderu pdunhwv/ zlwk lpsruwdqw ihhgedfnv wr wkh �qdqfldo pdunhwv1 Khqfh/
wkh wudqvplvvlrq ri prqhwdu| srolf| lqqrydwlrqv pd| ghyldwh ehwzhhq frxq0
wulhv gxh wr gl�huhqfhv lq wkh vwuxfwxuh ri �qdqfldo pdunhwv/ jrrgv pdunhwv
dqg oderu pdunhwv1 Fxuuhqwo| wkhuh duh lpsruwdqw gl�huhqfhv lq doo wkhvh
pdunhwv dfurvv wkh xqlrq1 Zh frqvlghu wkhlu uhodwlyh lpsruwdqfh iru wkh
wudqvplvvlrq ri prqhwdu| srolf|1

Zh �uvw irfxv rq wkh jrrgv dqg oderu pdunhwv1 Li wkh frpsrvlwlrq ri wkh
lqgxvwuldo dqg vhuylfh vhfwruv gl�huv zlgho| dfurvv uhjlrqv/ wkhq wkh lpsdfw
ri prqhwdu| srolf| pd| eh gl�huhqw1 Wkhuh lv vrph hylghqfh iru wklv frp0
srvlwlrq ri rxwsxw fkdqqho iru wkh XV1 Fduolqr dqg GhIlqd +4<<:, vkrz wkdw
wkhuh lv d gl�huhqfh ehwzhhq wkh Juhdw Odnhv duhd dqg wkh rwkhu uhjlrqv/ gxh
wr wkh lqgxvwuldo vshfldol}dwlrq dfurvv XV uhjlrqv1 Zh qrwh/ krzhyhu/ wkdw
wklv sod|v d pxfk ohvvhu uroh lq wkh HX/ zkhuh lqgxvwu| lv pxfk pruh krprjh0
qhrxvo| glvshuvhg1 Qhyhuwkhohvv/ Fduolqr dqg GhIlqd +4<<;, �qg gl�huhqfhv
lq wudqvplvvlrq ri prqhwdu| srolf| wudqvplvvlrq ehwzhhq HX frxqwulhv rq
wkh edvlv ri wkh fxuuhqwo| suhydlolqj hfrqrplf vwuxfwxuhv1 D Edqn ri Hqj0
odqg vwxg| e| Eulwwrq dqg Zklwoh| +4<<:, xvhv d vpdoo vw|ol}hg prgho edvhg
rq Gruqexvfk*v ryhuvkrrwlqj prgho wr vwxg| wkh wudqvplvvlrq lq vhyhudo HX
frxqwulhv1 Wkh| �qg wkdw h{sruwlqj uhjlrqv duh pruh vhqvlwlyh wr prqhwdu|
srolf| lqqrydwlrqv gxh wr wkh h{fkdqjh udwh h�hfw1 Wklv vhqvlwlylw| lv olnho|
wr eh hyhq kljkhu iru wkh vpdoo wudgh irfxvvhg frxqwulhv lq wkh xqlrq1 Od0
eru pdunhw lqvwlwxwlrqv ydu| frqvlghudeo| dfurvv wkh HX dqg lpso| gl�huhqw
vhqvlwlylwlhv wr lq dwlrq vxusulvhv1 Dw wkh hqg ri wkh gd|/ wkrxjk/ qrqh ri
wkhvh gl�huhqfhv lv vwurqj hqrxjk wr fdxvh= *pdunhg gl�huhqfhv ehwzhhq wkh
wkuhh hfrqrplhv lq wkh uhvsrqvh wr rxwsxw ru lq dwlrq wr d frpprq fkdqjh lq
srolf| lqwhuhvw udwhv*/ dffruglqj wr Eulwwrq dqg Zklwoh| +4<<:,1 Gruqexvfk/
Idyhur dqg Jldyd}}l +4<<;, uhylhz wkh hylghqfh iru gl�huhqwldo uhvsrqvhv gh0
ulyhg iurp vpdoo dqg odujh hfrqrphwulf prghov1 Wkh| dujxh wkdw wkh odfn
ri gl�huhqfhv uhvxowlqj iurp vpdoo prghov pd| eh gxh wr plvvshfl�fdwlrq1
Odujh prghov/ rq wkh rwkhu kdqg/ gr vkrz gl�huhqfhv exw odfn lq frpsdu0
lelolw| dfurvv frxqwulhv1 Dq h{fhswlrq lv wkh odujh prgho edvhg vwxg| e|
Kxjkhv Kdoohww dqg Zduphglqjhu +4<<;, zklfk grhv holflw vrph frqvlghudeoh
gl�huhqfhv edvhg rq frpsdudeoh vfhqdulrv1 E| hvwlpdwlqj d prqhwdu| srolf|
uhdfwlrq ixqfwlrq dqg dq rxwsxw htxdwlrq Gruqexvfk/ Idyhur dqg Jldyd}}l
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+4<<;, dovr surylgh hylghqfh iru gl�huhqwldo uhvsrqvhv wr prqhwdu| srolf| lq0
qrydwlrqv rq wkh edvlv ri wkh lqgxvwuldo vwuxfwxuh fkdqqho1 Vrph hylghqfh rq
wklv vfruh iru uhjlrqv zlwklq Jhupdq| lv suhvhqwhg lq Kd|r dqg Xkohqeurfn
+4<<;,1 Lq oljkw ri wklv odwwhu hylghqfh/ dq lqwhuhvwlqj txhvwlrq frqfhuqlqj wkh
uhohydqfh ri doo wkhvh dv|pphwulhv lv zkhwkhu wkh gl�huhqwldo h�hfwv ehwzhhq
frxqwulhv duh odujhu ru vpdoohu wkdq wkh yduldwlrq ehwzhhq uhjlrqv zlwklq d
vlqjoh frxqwu|1 Wr frqfoxgh/ vlqfh wkh gl�huhqfhv wkdw h{lvw lq wkh jrrgv dqg
oderu pdunhwv dsshdu wr kdyh rqo| plqru frqvhtxhqfhv iru wkh wudqvplvvlrq
ri prqhwdu| srolf| dqg duh xqolnho| wr fkdqjh udslgo|/ zh zloo wdnh wkhvh
iru judqwhg dqg irfxv wkh dqdo|vlv wrzdugv wkh �qdqfldo pdunhwv zkhuh wkh
hqgrjhqrxv uhvsrqvh lv olnho| wr eh ri pdmru lpsruwdqfh uljkw dzd|1 Zh uhf0
rjql}h wkdw ryhu wlph dqg gxh wr wkh xql�fdwlrq vshfldol}dwlrq pd| lqfuhdvh
dqg khqfh wkdw wkh vwuxfwxuh ri wkh jrrgv dqg oderu pdunhwv pd| fkdqjh/
vhh h1j1 Nuxjpdq +4<<6,1 Exw wklv surfhvv fdqqrw eh d pdwwhu ri frqfhuq
iru prqhwdu| srolf| pdnlqj lq wkh HPX/ vlqfh wkh xqlwdu| prqhwdu| srolf|
pdnlqj ohdyhv qr lqvwuxphqwv iru d�hfwlqj wklv surfhvv/ ohw dorqh wkh txhvwlrq
ri zkdw lq xhqfh zrxog eh ghvludeoh1

Zh wkhuhiruh vkliw rxu dwwhqwlrq wrzdugv wkh �qdqfldo pdunhwv/ zkhuh wkh
hqgrjhqrxv uhvsrqvh zloo eh pxfk pruh udslg1 Wkh gl�huhqfhv lq vwuxfwxuh
ri wkh �qdqfldo vhfwruv dfurvv wkh HX duh zlgho| frqvlghuhg dv pdmru fdxvhv
iru wkh gl�huhqwldo uhvsrqvhv wr prqhwdu| srolf| lqqrydwlrqv lq wkh HPX1
Vhyhudo vwxglhv kdyh grfxphqwhg wkh frqvlghudeoh gl�huhqfhv wkdw h{lvw eh0
wzhhq wkh frxqwulhv ri wkh HX lq wkhlu �qdqfldo vwuxfwxuh1 Gruqexvfk/ Idyhur
dqg Jldyd}}l +4<<;, iru h{dpsoh shuirup srolf| h{shulphqwv wkdw grfxphqw
vl}hdeoh gl�huhqfhv lq vshhg dqg lpsdfw ri prqhwdu| srolf| lqqrydwlrqv iru
lqfrph dqg lqwhuhvw udwhv ehwzhhq HPX frxqwulhv1

Dv lv zhoo nqrzq/ wkh wudqvplvvlrq lq wkh �qdqfldo pdunhwv zrunv wkurxjk
wkh vxevwlwxwlrq dqg uhedodqflqj ri wkh zkroh duud| ri dvvhwv1 Wr vlpsoli|
wkh vshfwuxp ri dvvhw pdunhwv zh rqo| glvwlqjxlvk ehwzhhq d prqh| pdunhw
dqg d fdslwdo pdunhw1 Iru fdslwdo pdunhwv Erulr +4<<9,/ Ndvk|ds dqg Vwhlq
+4<<:,/ Gruqexvfk/ Idyhur dqg Jldyd}}l +4<<;,/ dqg Jlrydqqhwwl dqg Pdul0
prq +4<<;, dujxh wkdw gl�huhqfhv lq wudqvplvvlrq dulvh gxh wr dv|pphwulhv
lq wkh fuhglw fkdqqho1 Wkhvh sdshuv vkrz wkdw HX frxqwulhv fxuuhqwo| gl�hu
zlgho| lq wkh frpsrvlwlrq ri sulydwh dqg sxeolf ghew1 Wklv phdqv wkdw ydul0
deohv olnh wkh vl}h ri wkh ghew dv d udwlr wr JGS/ wkh pdwxulw| ri wkh ghew/ wkh
froodwhudo frqglwlrqv dqg wkh dprxqw ri edqn yhuvxv fdslwdo pdunhw �qdqfhg
lqyhvwphqw lqgxfh yduldwlrqv lq wkh vshhg e| zklfk lqwhuhvw udwh klnhv duh
sdvvhg rq1
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Zkloh Erulr +4<<9,/ Ndvk|ds dqg Vwhlq +4<<:,/ Eulwwrq dqg Zklwoh|
+4<<:, dqg Jlrydqqhwwl dqg Pdulprq +4<<;, gr uhfrjql}h wkdw = *wkh HXUR
zloo fkdqjh wkh zd| �qdqfldo pdunhwv zrun/ lqgxflqj fruuhvsrqglqj fkdqjhv
lq wkh prqhwdu| phfkdqlvp*/ wr xvh wkh zrugv ri Gruqexvfk/ Idyhur dqg Jl0
dyd}}l +4<<;,/ wklv revhuydwlrq lv qrw dqdo|}hg ixuwkhu lq dq| ri wkhvh vwxglhv1
Wkh qh{w vhfwlrq wulhv wr surylgh vxfk dq dqdo|vlv iru wkh fdslwdo pdunhw1
Zh zloo dujxh wkdw wkh h{lvwlqj gl�huhqfhv lq fdslwdo pdunhw vwuxfwxuh kdyh
pdlqo| frph derxw gxh wr gl�huhqfhv lq wkh prqhwdu| srolf| uhjlphv wkdw
zhuh lq sodfh1 Wr vkrz wklv/ zh �uvw ghgxfh krz prqhwdu| srolf| uhjlphv di0
ihfw wkh vwuxfwxuh ri wkh fuhglw1 Vshfl�fdoo| zh uhodwh wkh lq dwlrqdu| vwdqfhv
ri sdvw prqhwdu| srolflhv wr wkh pdwxulw| vwuxfwxuh ri ghew1 Rqfh wklv uhod0
wlrq lv xqfryhuhg/ zh zloo kdyh lpsruwdqw hylghqfh iru wkh suhglfwlrq wkdw/
lq wkh zrugv ri Eulwwrq dqg Zklwoh| +4<<:,= *Dv frxqwulhv pryh wr d vlqjoh
prqhwdu| srolf|111 zh pljkw h{shfw vrph frqyhujhqfh ri ehkdylru lq erwk
wkh h{whqw ri eruurzlqj dw orqj udwhv dqg wkh uhvsrqvh ri wkh |lhog fxuyh wr
fkdqjhv lq srolf| udwhv*1

Wkh prqh| pdunhw lv frqvlghuhg lq hyhq juhdwhu ghwdlo1 Zh h{solflwo|
glvwlqjxlvk ehwzhhq vxsso| dqg ghpdqg idfwruv1 Hdfk vlgh ri wkh pdunhw
frqwulexwhv wr h{lvwlqj gl�huhqfhv lq wudqvplvvlrq1 Rq wkh vxsso| vlgh qrw
pxfk zrun kdv ehhq grqh h{fhsw iru wkh uhpdun lq Jurv dqg Wk|jhvhq +4<<;/
s17;5, wkdw dyhudjh yhorflw| zloo lqfuhdvh gxh wr wkh lpsrvlwlrq ri xqlirup
uhvhuyh uhtxluhphqwv1 Rxu txdqwlwdwlyh dqdo|vlv ehorz dovr vkrzv wkdw wkh
HX prqh| pxowlsolhuv zloo ehfrph pruh krprjhqhrxv gxh wr wkh lpsrvlwlrq
ri xqlirup uhvhuyh uhtxluhphqwv1

Wkh ghpdqg iru prqh| lq wkh HPX kdv uhfhlyhg frqvlghudeo| pruh dw0
whqwlrq lq wkh olwhudwxuh1 Devhqw HXUR*v/ wkh odujhu sduw ri wklv olwhud0
wxuh xvhv duwl�fldoo| frqvwuxfwhg prqhwdu| djjuhjdwhv lq wkh hvwlpdwlrq ri d
HXUR prqh| ghpdqg ixqfwlrq1 Qrwdeoh sdshuv lq wklv olqh ri uhvhdufk duh
Ehn{ dqg Wxoolr +4<;<,/ Nuhphuv dqg Odqh +4<<3,/ Duwlv/ Eodghq0Kryhoo dqg
]kdqj +4<<5,/ Oçxihu +4<<5,/ Prqwlfhool dqg Vwudxvv0Ndkq +4<<6,/ Fdvvdug/
Odqh dqg Pdvvrq +4<<7,/ Idvh dqg Zlqghu +4<<7,/ Duwlv +4<<9,/ Prqwl0
fhool +4<<9,/ Wxoolr/ Gh Vrx}d dqg Jlxffd +4<<9,/ Idvh dqg Zlqghu +4<<:,/
Zhvfkh +4<<:,/ Od Frxu dqg PdfGrqdog +4<<:,/ Vshqfhu +4<<:, dqg Idjdq
dqg Khqu| +4<<;,1 D vxuyh| ri wklv olqh ri uhvhdufk lv surylghg e| Eurzqh/
Idjdq dqg Khqu| +4<<:,1 D frqvlvwhqw �qglqj ri wkhvh vwxglhv kdv ehhq wkdw d
Hxurshdq0zlgh prqh| ghpdqg ixqfwlrq zkhq mxgjhg e| lwv uhvlgxdov lv pxfk
pruh vwdeoh wkdq wkh frqvwlwxhqw sduwv/ r�hulqj vxssruw iru wkh dgrswlrq ri
d prqhwdu| wdujhwlqj iudphzrun e| wkh HFE1
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H{wudsrodwlqj iurp klvwrulfdo hylghqfh lv dozd|v d kd}dugrxv d�dlu/ hyhq
zlwkrxw d uhjlph0vkliw1 Idfhg zlwk wkh HPX uhjlph0vkliw/ krzhyhu/ zh pxvw
lqyhvwljdwh zkhwkhu hqgrjhqrxv fkdqjhv fdq eh dghtxdwho| fdswxuhg wkurxjk
dq dyhudjlqj ri wkh yduldeohv1 Wr wklv hqg/ zh qhhg wr nqrz krz wkh ghwhupl0
qdqwv ri wkh ghpdqg iru prqh| zloo uhdfw wr HPX1 Wkh srlqw wr qrwh lv wkdw
zlwkrxw d frruglqdwhg prqhwdu| srolf| lqglylgxdo frxqwu| prqh| ghpdqg
pd| eh udwkhu xqvwdeoh/ zkloh dw vdph wlph wkh duwl�fldo HPX0zlgh prqh|
ghpdqg pd| dsshdu wr eh pxfk pruh vwdeoh rzlqj wr lwv frqvwuxfwlrq dv
dq dyhudjh +wkurxjk wkh odz ri odujh qxpehuv h�hfw,1 Rqfh d vlqjoh prq0
hwdu| srolf| lv lq sodfh/ krzhyhu/ prqh| ghpdqg zloo ehfrph v|qfkurql}hg
dqg khqfh wkh duwl�fldoo| frqvwuxfwhg HXUR prqh| ghpdqg ixqfwlrq pd|
ryhuhvwlpdwh wkh vwdelolw| ri wkh dfwxdo ghpdqg iru wkh HXUR1 Wklv dujx0
phqw kdv ehhq pdgh e| Duqrog +4<<7/ 4<<:,1 Dq hfrqrplf dqdo|vlv ri wkh
idfwruv ehklqg wkh v|qfkurql}dwlrq gxh wr hqgrjhqrxv uhvsrqvh dqg d txdq0
wlwdwlyh hvwlpdwh ri wkh h{shfwhg lqfuhdvh lq frkhuhqfh lv r�huhg lq Duqrog
dqg Gh Yulhv +4<<;, rq wkh edvlv ri wkh fdqrqlfdo prqhwdu| prgho ri wkh
h{fkdqjh udwh1 Wkh dujxphqw lv frqflvho| uhvwdwhg ehorz zlwk d edfn ri wkh
hqyhorsh txdqwlwdwlyh hydoxdwlrq1 Dq lqwhuhvwlqj dowhuqdwlyh dssurdfk wr wkh
hqgrjhqrxv fkdqjh ri wkh prqh| ghpdqg htxdwlrq lv wkh vwxg| e| Urwkhu
+4<<;,1 Urwkhu xvhv d phdq yduldqfh fdvk0lq0dgydqfh iudphzrun zlwk fxu0
uhqf| vxevwlwxwlrq dqg dqdo|}hv krz wkh sdudphwhuv dqg lpsolhg lqwhuhvw dqg
zhdowk hodvwlflwlhv pd| fkdqjh gxh wr prqhwdu| xql�fdwlrq1 Kh �qgv wkdw
wkh ghpdqg iru prqh| ehfrphv ohvv vhqvlwlyh wr lqwhuhvw udwh fkdqjhv gxh
wr lqfuhdvhg uhwxuqv rq kroglqj fdvk1 Lq erwk vwxglhv h{rjhqrxvo| lpsrvhg
fkdqjhv lq wkh phdqv/ yduldqfhv dqg fryduldqfhv ri sulfhv dqg h{fkdqjh udwhv
duh xvhg wr edfn rxw wkh lpsolhg fkdqjhv iru wkh hodvwlflwlhv dqg hqgrjhqrxv
yduldeohv1

Dw wkh ]HL frqihuhqfh rxu glvfxvvdqw udlvhg dqrwkhu lqwhuhvwlqj h{sodqd0
wlrq iru wkh luuhohydqfh ri prqh| pdunhw gl�huhqfhv1 Zlwklq wkh dqdo|vlv ri
lq dwlrq wdujhwlqj sxw iruwk e| Vyhqvvrq +4<<:, wkhuh lv d gluhfw fdxvdo fkdlq
uxqqlqj iurp odjjhg lqwhuhvw udwhv wr lq dwlrq yld odjjhg lqfrph1 Vyhqvvrq
+4<<:, ghulyhv wkh lpsruwdqw uhvxow wkdw lq wklv vhwxs lq dwlrq iruhfdvw wdu0
jhwlqj/ ohdglqj wr d Wd|oru0w|sh uhdfwlrq ixqfwlrq/ lv wkh rswlpdo surfhgxuh
li wkh fhqwudo edqn fduhv derxw lq dwlrq vwdelol}dwlrq1 Gxh wr wkh gluhfw olqn
ehwzhhq wkh udwh ri lqwhuhvw dqg lq dwlrq lq wklv iudphzrun/ prqh| ghpdqg
glvwxuedqfhv gr qrw lqwhuihuh dqg prqhwdu| wdujhwlqj zrxog jhqhudoo| eh
lqh!flhqw1 Khqfh/ li wkh fhqwudo edqn xvhv lwv lq dwlrq iruhfdvw dv wkh lqwhu0
phgldwh wdujhw/ wkh vwdelolw| ru lqvwdelolw| ri wkh prqh| ghpdqg uhodwlrqvkls
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sod|v qr uroh1
Dw wkh frqfhswxdo ohyho wkh txhvwlrq lv zkhwkhu lqghhg wkh prqh| pdunhw

fdq eh e|sdvvhg lq olqnlqj lq dwlrq wr �wkh� lqwhuhvw udwh1 Iru h{dpsoh/ lw
fdq eh qrwhg wkdw Vyhqvvrq*v +4<<:, prgho r�huv qr prqhwdu| uhphg| iru
uhylylqj wkh hfrqrp| +hvfdslqj gh dwlrq, rqfh wkh qrplqdo lqwhuhvw udwh kdv
idoohq wr }hur1 Wkh prgho hpehgv wkh oltxlglw| wuds1 Li/ krzhyhu/ zlwk d }hur
qrplqdo udwh djhqwv zrxog vwloo vxevwlwxwh ehwzhhq dvvhwv rqfh wkh fhqwudo
edqn vwduwhg ex|lqj vhfxulwlhv dw odujh/ l1h1 wkh surihvvhg prqhwdulvw uhphg|
iru Mdsdq*v fxuuhqw voxps/ wkhq prqhwdu| srolf| lv vwloo srwhqw dqg prqh|
ghpdqg lqqrydwlrqv gr sod| d uroh1 Wkxv wkh fdxvdolw| lq wkh v|vwhp pd| eh
pruh frpsolfdwhg lq qdwxuh wkdq lv vxjjhvwhg lq wkh olwhudwxuh rq lq dwlrq
wdujhwlqj1 Vshfl�fdoo|/ li vxfk d vxevwlwxwlrq phfkdqlvp lv dw zrun/ rqh fdq
qr orqjhu pdlqwdlq wkdw wkh lqwhuhvw udwh wkdw uhodwhv wr djjuhjdwh ghpdqg
lv htxdo wr wkh lqwhuhvw udwh wkdw htxloleudwhv wkh prqh| pdunhw1 Khqfh wkh
ihghudo ixqgv udwh ru lwv HPX htxlydohqw kdv wr eh xvhg wr vwhhu edvh prqh|
+ru ylfh yhuvd,/ dqg wkhvh txdqwlwlhv rqo| lqgluhfwo| yld wkh prqh| ghpdqg
dqg vxsso| htxdwlrqv d�hfw wkh lqwhuhvw udwhv rq wkh fdslwdo pdunhwv +zklfk
vxevhtxhqwo| ghwhuplqh lqyhvwphqw dqg djjuhjdwh ghpdqg,1 Zlwklq vxfk d
pruh frpsolfdwhg iudphzrun zh qhyhuwkhohvv �qg wkdw wkh xql�hg prqhwdu|
srolf| zloo hudglfdwh h{lvwlqj gl�huhqfhv lq wudqvplvvlrq1

Rwkhu dvshfwv ri uhdolw|/ olnh wkh orqj dqg yduldeoh odjv lq wudqvplvvlrq/
frpsolfdwh wkh rswlpdo frqwuro ylhz wkdw riwhq dffrpsdqlhv wkh prwlydwlrq
iru lq dwlrq wdujhwlqj1 D sduwlfxoduo| lpsruwdqw sureohp lq wklv uhvshfw lv
wkdw lq dwlrq wdujhwlqj uhtxluhv lq dwlrq iruhfdvwv/ zklfk pd| lqgxfh pxo0
wlsolflw| ri htxloleuld gxh wr wkh vhoi0ixo�oolqj surskhf| qdwxuh ri iruhfdvwlqj
xqghu wklv uhjlph1 Ehuqdqnh dqg Zrrgirug +4<<:, wkhuhiruh dujxh wkh qhfhv0
vlw| ri vwuxfwxudo prghoolqj wr eh deoh wr rewdlq udwlrqdo iruhfdvwv wkdw htxdo
wkh wdujhw1 Wklv lv/ krzhyhu/ pruh hdvlo| vdlg wkdq grqh1 Lw pd| surpsw rqh
wr d ohvv dfwlylvw vwdqfh dqg wr uho| rq vlpsohu lqwhuphgldwh wdujhwv14 Vr zh
djuhh wkdw lq lpsohphqwlqj lwv prqhwdu| srolf| wkh HFE pd| mxvw zdqw wr
ljqruh srvvleoh gl�huhqfhv lq wkh lpsdfw ri wudqvplvvlrq iru irupxodwlqj wkh
fhqwudo edqn srolf| dfwlrqv/ vlqfh wkhvh duh qrw frqwuroodeoh dq|zd|15 Exw rxu
prwlyh iru wklv ljqrudqfh lv qrw vr pxfk wkdw prqh| pdunhw glvwxuedqfhv gr
qrw sod| d uroh/ exw udwkhu wkdw wkh| zloo eh kduprql}hg wkurxjk wkh xql�fd0

4Ryhu d vx!flhqwo| orqj sodqqlqj krul}rq/ wkrxjk/ wkhuh lv olwwoh wr fkrrvh ehwzhhq
lq dwlrq wdujhwlqj dqg/ vd|/ prqhwdu| wdujhwlqj1

5Wklv revhuydwlrq dssolhv wr prvw wdujhwlqj surfhgxuhv1
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wlrq surfhvv dqg fdqqrw eh vhsdudwho| frqwuroohg1 Wkxv prqhwdu| wdujhwwlqj
pd| eh sureohpdwlf xqwloo wkh gxvw kdv vhwwohg1

Wr vxppdul}h/ wkh fkdqjhv lq wkh vkruw dqg phglxp whup wkdw fdq eh
h{shfwhg wr d�hfw wkh wudqvplvvlrq phfkdqlvp duh suhgrplqdqwo| gxh wr
fkdqjhv lq wkh �qdqfldo pdunhwv1 Zh glvwlqjxlvk ehwzhhq fdslwdo dqg prqh|
pdunhwv1 Iru hdfk pdunhw/ zh dqdo|}h wkh frqvhtxhqfhv ri prqhwdu| xql�0
fdwlrq e| wdnlqj lqwr dffrxqw wkdw h{lvwlqj vwuxfwxuhv zloo eh dowhuhg e| wkh
yhu| surfhvv ri xql�fdwlrq1 Wklv lv gl�huhqw iurp wkh dssurdfk e| prvw rwkhu
vwxglhv lq wkh duhd zklfk h{wudsrodwh rq wkh edvlv ri h{lvwlqj vwuxfwxuhv1

6 Fdslwdo Pdunhwv

Lq wklv vhfwlrq zh dqdo|}h krz wkh HPX fdslwdo pdunhw vwuxfwxuh zloo eh
d�hfwhg e| prqhwdu| xql�fdwlrq1 Zh wdnh d udwkhu sudjpdwlf dssurdfk1 Zh
zloo lghqwli| wkh fdslwdo pdunhw vwuxfwxuh e| phdqv ri d vlqjoh yduldeoh/ wkh
pdwxulw| vwuxfwxuh ri ghew1 Wkh vlqjoh yduldeoh dssurdfk fdqqrw gr ixoo mxv0
wlfh wr wkh frpsoh{lw| ri fdslwdo pdunhwv1 Pruhryhu/ wkh pdwxulw| vwuxfwxuh
lwvhoi fdq eh phdvxuhg lq gl�huhqw zd|v1 Qhyhuwkhohvv/ lw lv dujxhg ehorz lq
juhdwhu ghwdlo wkdw vhyhudo ri wkh lpsruwdqw ihdwxuhv ri fdslwdo pdunhwv fruuh0
vsrqg zlwk d sduwlfxodu pdwxulw| vwuxfwxuh1 Rq wkh edvlv ri wkhvh dujxphqwv
wkh pdwxulw| lv xvhg dv wkh hpslulfdo phdvxuh ri wkh fdslwdo pdunhw vwuxfwxuh1
Zh vxevhtxhqwo| uhodwh wkh pdwxulw| vwuxfwxuh wr lq dwlrq dqg lq dwlrq xq0
fhuwdlqw|1 Ehdulqj lq plqg wkh olplwhg dprxqw ri gdwd zh kdyh/ zh xqfryhu
txlwh d vwurqj lqyhuvh uhodwlrq ehwzhhq hlwkhu ri wkh wzr h{sodqdwru| ydul0
deohv dqg wkh pdwxulw| phdvxuh1 Jlyhq wklv lqyhuvh uhodwlrq/ rxu suhglfwlrq
lv wkdw wkh xql�hg prqhwdu| srolf|/ zklfk jhqhudwhv d qhduo| krprjhqrxv
udwh ri lq dwlrq lq wkh HPX/ zloo eulqj derxw d xql�hg pdwxulw| dqg khqfh
d vlqjoh fdslwdo pdunhw vwuxfwxuh1 Ehiruh zh pdnh wklv vwulqj ri dujxphqwv/
zh �uvw dvn wkh txhvwlrq zk| wkhuh h{lvw dq| qrplqdo ghew frqwudfwv dw doo/
l1h1 zk| wkhuh lv ghew zlwk d qrq0}hur pdwxulw|1

614 Zk| qrplqdo ghewB

Li doo ghew zhuh lqgh{hg wkhuh zrxog qrw eh pxfk ri d pdwxulw| vwuxfwxuh1 Lq
rwkhu zrugv/ wkhuh zrxog qrw eh d uhodwlrq ehwzhhq lq dwlrq dqg pdwxulw|1
Zk| lv lw wkdw d pdmru sruwlrq ri ghew lv frqwudfwhg lq qrplqdo whupv/ wkxv
shuplwwlqj d uhodwlrq ehwzhhq pdwxulw| ri wkh frqwudfw dqg lq dwlrqB Zh
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suhvhqw dq hfohfwlf ryhuylhz ri wkh dujxphqwv1
D �uvw h{sodqdwlrq lv wkdw lw pd| eh gl!fxow wr djuhh rq wkh dssursuldwh

lq dwlrq lqgh{1 Wkh lqgh{ lv olnho| wr eh gl�huhqw iru gl�huhqw djhqwv/ vhh h1j1
Plqirug dqg Qrzhoo +4<<;, zkr xvh wklv dujxphqw wr h{sodlq qrplqdo zdjh
frqwudfwv1 D uhodwhg dujxphqw pdgh e| Pdjloo dqg Txlq}ll +4<<9/ s17;307;4,
lv wkdw d sulfh lqgh{ dovr slfnv xs uhodwlyh sulfh fkdqjhv1 W|slfdoo|/ rqh grhv
qrw zdqw wr frpshqvdwh iru uhdo vkrfnv/ uhfdoo wkh Gxwfk glvhdvh1 Wkxv li rqh
lqgh{hv wkh ylfh ri uhodwlyh sulfh ulvn lv vxevwlwxwhg iru wkh ylfh ri lq dwlrq
ulvn1 Lq d orz lq dwlrq hqylurqphqw wkh iruphu ulvn pd| eh wkh pruh vhulrxv
rqh1

Wkh sulydwh vhfwru/ dv idu dv wkh odujhu frpsdq| frusrudwh vhfwru lv frq0
fhuqhg/ kdv wkuhh pdlq fdwhjrulhv ri lqvwuxphqwv iru �qdqflqj wkhlu exvlqhvv/
l1h1 htxlw|/ erqgv dqg lqwhuphgldwhg ordqv1 D vshfl�f �up lv nqrzohgjdeoh
derxw lwv rzq +surgxfw sulfh, ulvn/ wr zklfk lw fdq wdloru lwv �qdqfhv1 Exw wkh
�up grhv qrw kdyh d frpsdudwlyh dgydqwdjh lq pdqdjlqj wkh jhqhudo sulfh
ohyho ulvn1 Iru wklv uhdvrq wkh �up dqg lqyhvwru pd| kdyh d suhihuhqfh iru
ghew frqwudfwv lq qrplqdo whupv1 Ghew lv riwhq vhhq dv d glvflsolqdu| wrro
wkdw wdnhv dzd| wkh pdqdjhuldo vodfn lqgxfhg e| htxlw| �qdqfh +lq pdq|
frxqwulhv lw dovr surylghv d wd{ dgydqwdjh wr wkh vkduhkroghuv,1 Li lqgh{hg/
ghew dovr pdnhv wkh pdqdjhu zruu| derxw lq dwlrq ulvn/ dqg wklv reixvfdwhv
wkh jrdo ri lpsurylqj wkh pdqdjhuldo lqfhqwlyhv1 Pruhryhu/ li qrplqdo ghew lv
lvvxhg/ lw pdnhv wklv prgh ri �qdqflqj gluhfwo| frpsdudeoh wr  rdwlqj vwrfn
+wkh jhqhudo sulfh ohyho ulvn suhplxp grhv qrw kdyh wr eh �owhuhg rxw �uvw,1

Wkh erqgkroghuv dqg vwrfnkroghuv ri wkh uhvshfwlyh vhfxulwlhv dvvxph wkh
�up ulvn dqg wkh pdfur ulvn ri xqdqwlflsdwhg fkdqjhv lq wkh jhqhudo sulfh
ohyho1 Iurp wkh srlqw ri ylhz ri dq lqyhvwru/ wkh �up ulvn lv odujho| fduulhg e|
htxlw|1 Erqgv rq wkh rwkhu kdqg duh pdlqo| vxemhfw wr sulfh ohyho ulvn +mxqn
erqgv dqg zduudqwv duh ghulydwlyh surgxfwv wkdw frpelqh wkh wzr ulvnv,1
Khqfh ghew lq qrplqdo whupv pd| eh suhihuuhg e| wkh lqyhvwru/ ehfdxvh lw
hqdeohv klp wr frpelqh wkh wzr vruwv ri ulvnv rswlpdoo| lq d vlpsoh pdqqhu1
Dovr qrwh wkdw d sruwirolr frpsulvhg ri orqjhu dqg vkruwhu pdwxulwlhv dw ohdvw
dwwdlqv d sduwldo khgjh djdlqvw lq dwlrq wkurxjk wkh srvvlelolw| ri uroolqj ryhu
wkh vkruw whup ghew lqvwuxphqwv1

Iru wkh jryhuqphqw dqg iru uhjxodwhg lqgxvwulhv olnh xwlolwlhv  rdwlqj ht0
xlw| lv qrw dq rswlrq vlqfh wkh sur�wv ri wkh vryhuhljq/ zkr kdv wkh srzhu wr
wd{/ duh qrw d zhoo gh�qhg frqfhsw +yrwlqj uljkwv vxevwlwxwh iru vkduhkroghu
lq xhqfh,1 Iru wkh jryhuqphqw ghew lv wkh phdqv ri lqwhuwhpsrudo wudqvihu
ri zhdowk1 Rqh pd| dvn zk| jryhuqphqwv duh deoh wr vhoo qrplqdo ghew dw
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doo vlqfh wkh| +riwhq, kdyh wkh srzhu wr lq dwh1 Exw wkhq djdlq/ jryhuqphqwv
dovr kdyh wkh srzhu wr wd{/ dqg fdq dssursuldwh uhdo ghew1 Dsduw iurp wkh
remhfwlyh ri lqwhuwhpsrudo exgjhw wudqvihuv/ qrplqdo jryhuqphqw ghew pd|
dovr eh lvvxhg wr dwwdlq vrph ulvn vkdulqj ri pdfur srolflhv zlwk wkh lqyhvw0
phqw frppxqlw|1 Qrplqdo ghew/ olnh fdvk/ surylghv dq lqvxudqfh djdlqvw wkh
exvlqhvv f|foh gxh wr lwv dqwlf|folfdo surshuwlhv lqvridu wkh f|foh lv lqgxfhg
e| uhdo vkrfnv1 Lqyhvwruv wkhuhiruh kdyh ghpdqg iru qrplqdo erqgv dqg fdvk
wr r�vhw wkh surf|folfdo ulvn ri htxlw| lqyhvwphqw1 Pruhryhu/ lq fdvh ri hphu0
jhqflhv olnh zdu/ wkh lq dwlrq wd{ pd| eh wkh prvw h{shglhqw lqvwuxphqw
dydlodeoh wr udlvh uhyhqxhv txlfno|1

Jryhuqphqwv kdyh lvvxhg lqgh{hg ghew1 Wkh zd| wklv lv grqh prvw
riwhq lv wkurxjk lvvxlqj ghew ghqrplqdwhg lq d iruhljq fxuuhqf|1 Zlwk d ihz
h{fhswlrqv/ lqgh{hg ghew lv prvwo|  rdwhg e| lq dwlrq surqh jryhuqphqwv1
Wkh pdfur olwhudwxuh/ wkrxjk/ grhv qrw r�hu dq xqdpeljxrxv dujxphqw iru
wkh phulwv ri lqgh{hg lvvxhv/ vhh wkh glvfxvvlrq e| Shuvvrq/ Shuvvrq dqg
Vyhqvvrq +4<;:,/ Fdoyr dqg Revwihog +4<<3,/ Plvvdoh dqg Eodqfkdug +4<<7,
dqg Fdpsehoo dqg Vkloohu +4<<9,1 Wkhvh duwlfohv glvfxvv wkh yluwxh ri lqgh{hg
ghew dv d glvflsolqdu| ghylfh1 Dqrwkhu dujxphqw sur lqgh{lqj lv wkdw lqgh{hg
ghew �oov d jds lq wkh vshfwuxp ri wkh |lhog fxuyh1

Wr frqfoxgh/ wkhuh lv lqgh{hg dqg qrq0lqgh{hg ghew1 Qrplqdo ghew h{lvwv
iru ydulrxv ulvn uhodwhg dujxphqwv1 Lq fdvh lq dwlrq ulvn lv wkh grplqdqw ulvn
idfwru/ gluhfw lqgh{dwlrq lv olnho| wr rffxu1 Li rwkhu ulvn idfwruv grplqdwh
qrplqdo fodlpv duh lvvxhg1 Lq wkdw fdvh sduwldo lqgh{dwlrq fdq eh dfklhyhg lq
d lqgluhfw pdqqhu wkurxjk wkh pdwxulw| vwuxfwxuh ri wkh ghew1 Zh qrz wxuq
wr lqyhvwljdwh wkh ghwhuplqdqwv ri wkh pdwxulw| vwuxfwxuh/ dqg wkhq frph
edfn wr wkh lvvxh ri wkh uhodwlrq ehwzhhq wkh pdwxulw| vwuxfwxuh dqg wkh
lq dwlrqdu| hqylurqphqw1

615 Pdwxulw| vwuxfwxuh

Vwxglhv e| wkh ELV rq wkh vwuxfwxuh ri fuhglw dqg edodqfh vkhhwv lq wkh HX
frxqwulhv e| h1j1 Erulr +4<<9, dqg Nqhhvkdz +4<<8, uhsruw odujh gl�huhqfhv lq
wkh vkduh ri orqj yhuvxv vkruw whup eruurzlqj e| wkh sulydwh dqg sxeolf vhfwru1
Zh frqvlghu �yh h{sodqdwlrqv iru wkh pdwxulw| vwuxfwxuh ri qrplqdo ghew1
Wkh �uvw irxu dujxphqwv xvh �qdqfldo pdunhw lqfrpsohwhqhvv dqg lqyroyh
w|slfdo prudo kd}dug dqg dgyhuvh vhohfwlrq vlwxdwlrqv lq dq hqylurqphqw ri
dv|pphwulf lqirupdwlrq1
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41 Sxeolf dqg Sulydwh Prudo Kd}dug/ Pdwxulw| dv d Prqlwrulqj Ghylfh1 Lq
wkh sulydwh vhfwru ghew lv xvhg dv d glvflsolqdu| ghylfh iru wkh pdqdjh0
phqw e| wkh vkduhkroghuv1 Exw lq wlphv ri �qdqfldo glvwuhvv ghew pd|
kdyh dq dgyhuvh d�hfw vlqfh lw whpswv wkh pdqdjhu wr wdnh rq h{fhvvlyh
ulvn +li wkh w|sh ri surmhfwv fkrvhq e| wkh pdqdjhu duh qrw frqwudfwxdo,1
Wr vhfxuh djdlqvw vxfk prudo kd}dug/ wkh pdwxulw| fdq eh vkruwhqhg1
Wklv uhgxfhv wkh vhqvlwlylw| ri wkh ghew wr kljk yduldqfh surmhfwv/ dqg
wkhuhe| orzhuv wkh lqfhqwlyh ri wkh pdqdjhu wr vzlwfk wr uxqqlqj kljk
ulvn surmhfwv/ vhh Eduqhd/ Kdxjhq dqg Vhqehw +4<;3,1 Rq wkh sxeolf
vlgh d vlplodu dujxphqw h{lvwv/ hvshfldoo| li wkh jryhuqphqw frqwurov
wkh prqh| suhvvhv1 Plvvdoh dqg Eodqfkdug +4<<7, pdnh wkh dujxphqw
wkdw wkh kljkhu wkh ohyho ri wkh ghew dqg wkh orqjhu lwv pdwxulw| lv/ wkh
kljkhu lv wkh whpswdwlrq wr lq dwh wkh ghew dzd|1 Wr frxqwhu wklv lq0
fhqwlyh/ wkh pdwxulw| fdq eh vkruwhqhg dv wkh dprxqw ri ghew lqfuhdvhv1
Zh qrwh wkdw lq wkh HPX wkh prqh| suhvv lv qr orqjhu xqghu gluhfw
frqwuro ri lqglylgxdo jryhuqphqwv1

51 Fuhglw Udwlrqlqj1 Dgyhuvh vhohfwlrq lq wkh fuhglw pdunhw rffxuv zkhq
kljk lqwhuhvw udwhv lqylwh glvsursruwlrqdwho| edg ulvnv/ vhh Vwljolw} dqg
Zhlvv +4<;4,1 Wklv pd| fdxvh edqnv wr olplw wkh dprxqw ri ghew rq
wkhlu errnv1 Ehvwhu +4<;8, dujxhg wkdw wklv sureohp ri hqgrjhqrxv
fuhglw udwlrqlqj pd| eh ohvv vhyhuh wkdq lw dsshduv li wkh ghewru fdq
surylgh froodwhudo1 Zkhuh jryhuqphqwv pd| qrw eh deoh ru zloolqj wr
surylgh froodwhudo/ wkh pdwxulw| vwuxfwxuh surylghv dq dowhuqdwlyh1 D
vkruwhu pdwxulw| surylghv ohvv whpswdwlrqv wr wkh +vryhuhljq, ghewru
dqg pruh vhfxulw| wr wkh fuhglwru1 Ri frxuvh frpphufldo edqnv dovr
riwhq olplw djhqw ulvn e| olplwlqj wkh pdwxulw|/ l1h1 wkh| fds wkh sulfh
ohyho ulvn e| uhfxuuhqwo| dgmxvwlqj wkh lqwhuhvw udwhv dqg olplw wkh fuhglw
ulvn e| uhtxlulqj froodwhudo1

61 Uhjxodwlrq dqg H{shqglwxuh Glvfuhwlrq1 Wklv h{sodqdwlrq klqjhv rq wkh
dprxqw ri �up dqg jryhuqphqw glvfuhwlrq/ l1h1 wkh lpsrvvlelolw| wr frq0
wudfw yld wkh srolwlfdo surfhvv rq ixwxuh ehkdylru1 Lw kdv ehhq revhuyhg
wkdw uhjxodwhg �upv kdyh pruh orqj whup ghew/ vhh Edufod| dqg Vplwk
+4<<8,1 Dv Edufod| dqg Vplwk h{sodlq= *Pdqdjhuv ri uhjxodwhg �upv
kdyh ohvv glvfuhwlrq ryhu ixwxuh lqyhvwphqw ghflvlrqv wkdq pdqdjhuv ri
xquhjxodwhg �upv*1 Vlploduo|/ zh h{shfw jryhuqphqwv wkdw rshudwh xq0
ghu d wljkwhu vhw ri exgjhwdu| uxohv dqg rwkhu glvflsolqlqj ghylfhv wr
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h{klelw ohvv glvfuhwlrq rq wkh h{shqglwxuh vlgh/ dqg wr eh deoh wr eru0
urz orqjhu> Ohpphq +4<<;, surylghv vrph hylghqfh1 Wkxv uhjxodwlrq
pd| eh vhhq dv dq dowhuqdwlyh vroxwlrq wr wkh prudo kd}dug sureohp/
dqg khqfh lw dfwv dv d vxevwlwxwh iru pdwxulw|1 Iurp wklv srlqw ri ylhz
wkh Pddvwulfkw wuhdw|/ zklfk kdv wdnhq fhqwudo edqn srolf| rxwvlgh wkh
uhdop ri gluhfw lq xhqfh ri lqglylgxdo jryhuqphqwv/ dqg wkh vwdelolw|
sdfw/ lqvridu dv lw fduulhv dq| fuhglelolw|/ vkrxog ohqjwkhq wkh pdwxulw|
ri vwdwh ghew lq wkh ydulrxv HX frxqwulhv1 Vr lqvwlwxwlrqv pd| dfw dv
vxevwlwxwhv iru pdwxulw| fdsv1

71 Ulvn Dyhuvlrq dqg Ghew1 Frqvlghu d kljk dqg d orz ulvn surmhfw lq dq
lqfrpsohwh pdunhwv vhwwlqj1 Wkh kljk ulvn surmhfw kdv rqh ru vhyhudo
qrghv hqglqj lq wkh uhg/ zkhuhdv wklv lv qrw wkh fdvh iru wkh orz ulvn
surmhfw1 Wkh ulvnlqhvv ri wkh kljk ulvn surmhfw fdq eh ohvvhqhg li dq dg0
yhuvh ghyhorsphqw frxog eh vwrsshg hduo| rq e| zlwkgudzlqj �qdqfhv1
Vxfk d uhgxfwlrq lq ulvnlqhvv wkurxjk hduo| vwrsslqj/ dv lq wkh fdvh ri
fuhglw udwlrqlqj/ lpsuryhv wkh whupv dw zklfk wkh ordqv zloo eh pdgh1
Ehfdxvh pruh lqyhvwruv duh qrz zloolqj wr sduwlflsdwh lq wkh kljk ulvn
surmhfw lqvwhdg ri vwlfnlqj wr wkh orz ulvn surmhfw1 Wkh lpsuryhg whupv
ri eruurzlqj pd| dovr lpsuryh wkh survshfwv iru wkh surmhfw1 Lq vxfk
d fdvh wkh dgyhuvh vhohfwlrq sureohp lv wkdw vrflhw| lqyhvwv lq wrr ihz
kljk ulvn surmhfwv li wkh pdwxulw| vwuxfwxuh lv wrr orqj1 Mxqn erqgv dqg
yhqwxuh fdslwdo gr kdyh ydoxh1

81 Wd{ Uhjlph1 Wkh prvw lpsruwdqw idfwru lq h{sodlqlqj wkh dprxqw ri
ohyhudjh zdv surylghg e| Ploohu dqg Prgljoldql +4<8;, wkurxjk wkh wd{
vklhog zkhq frusrudwh dqg shuvrqdo lqfrph wd{ udwhv gl�hu1 Zlwk d wd{
dgydqwdjh gxh wr wkh ghgxfwdelolw| ri lqwhuhvw sd|phqwv/ vkduhkroghuv*
zhdowk lv lqfuhdvhg li wkh �up lv sduwo| ghew �qdqfhg1 Vlqfh prvw ghew
kdv d �qlwh pdwxulw|/ zkhuhdv htxlw| kdv xqolplwhg pdwxulw|/ wkh wd{
uhjlph lv dq lpsruwdqw ghwhuplqdqw ri wkh pdwxulw| vwuxfwxuh ri wkh
dvvhwv lvvxhg e| wkh sulydwh vhfwru1

Wr frqfoxgh/ pdq| ri wkh vwuxfwxudo ihdwxuhv ri fdslwdo pdunhwv duh gh0
whuplqdqwv ri wkh pdwxulw| vwuxfwxuh ri sulydwh dqg sxeolf ghew1 Vrph ri
wkhvh ihdwxuhv duh d gluhfw surgxfw ri wkh exgjhwdu| dqg prqhwdu| srolflhv ri
wkh sxeolf dxwkrulwlhv/ vrph rwkhu ihdwxuhv duh lqwulqvlf wr wkh qdwxuh ri wkh
qdwlrqdo lqgxvwulhv1 Ehorz wkh sduwldo uhodwlrq ehwzhhq prqhwdu| srolf| dqg
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wkh fdslwdo pdunhw vwuxfwxuh lv h{sorlwhg ixuwkhu iru wkh lvvxh ri prqhwdu|
xqlrq dqg wkh wudqvplvvlrq ri prqhwdu| srolf|1

616 Lq dwlrq dqg pdwxulw|

Lq wkh iruhjrlqj vxevhfwlrq zh glvfxvvhg wkh ghwhuplqdqwv ri wkh pdwxulw|
vwuxfwxuh ri wkh qrplqdo ghew wkdw klqjh rq dv|pphwulf lqirupdwlrq/ lqfrp0
sohwh frqwudfwv dqg wkh wd{ uhjlph1 Vrph/ exw qrw doo/ ri wkhvh ghwhuplqdqwv
duh lqwlpdwho| frqqhfwhg wr wkh lq dwlrqdu| vwdqfh ri wkh jryhuqphqw srol0
flhv1 Lq wkh �uvw vxevhfwlrq zh glvfxvvhg zk| wkhuh h{lvwv qrq0lqgh{hg ghew
dw doo1 Zh dujxhg wkdw wkh xvdjh ri qrq0lqgh{hg ghew klqjhv rq wkh wudgh0r�
ehwzhhq wkh ulvn ri lq dwlrq yhuvxv rwkhu ulvnv vxfk dv uhodwlyh sulfh pryh0
phqwv1 Lw iroorzv iurp wkhvh dujxphqwv wkdw lqgh{lqj lq rqh irup ru dqrwkhu/
h1j1 e| vkruwhqlqj wkh pdwxulw| ru e| zulwlqj lqgh{hg frqwudfwv gluhfwo|/ zloo
uhfhlyh pruh dwwhqwlrq dv wkh +ulvn ri, lq dwlrq lqfuhdvhv1

Vshfl�fdoo|/ iurp wkh wzr suhylrxv vxevhfwlrqv zh lghqwli| wkh iroorzlqj
olqnv ehwzhhq lq dwlrq dqg pdwxulw|1 Wkh suhihuhqfh iru qrplqdo ghew frq0
wudfwv ylv0d0ylv lqgh{hg frqwudfwv ghfuhdvhv/ dqg khqfh wkh pdwxulw| lv vkruw0
hqhg/ li lq dwlrq dqg lq dwlrq xqfhuwdlqw| lqfuhdvh1 Wkh sxeolf prudo kd}dug
iru lq dwlqj dzd| wkh gh�flw fdq eh frqwdlqhg wkurxjk d uhgxfwlrq lq wkh
pdwxulw|/ dqg jryhuqphqwv pd| kdyh dq lqfhqwlyh wr vljqdo wkhlu fuhglelolw|
lq wklv uhvshfw1 Sulydwh djhqwv zkhq ex|lqj iruhljq jryhuqphqw ghew vh0
fxuh djdlqvw dgyhuvh vhohfwlrq ri kljk ulvn lq dwlrq surqh frxqwulhv wkurxjk
r�hulqj wkhvh frxqwulhv vkruw whup ordqv ghqrplqdwhg lq iruhljq fxuuhqf|1
Erwk ordq txdolwlhv h�hfwlyho| uhgxfh wkh pdwxulw| zkhq phdvxuhg lq wkh
krph fxuuhqf|1 Frqvwlwxwlrqdo vdihjxdugv djdlqvw prqhwl}dwlrq ri sxeolf
ghew ohqjwkhq wkh pdwxulw| vwuxfwxuh ri sxeolf ghew1 Srsxodu phdvxuhv iru
vxfk vdihjxdugv duh wkh �vfdo uxoh lqgh{ dv dq lqglfdwru iru exgjhwdu| vwulq0
jhqf|/ vhh Ohpphq +4<<;,/ dqg wkh fhqwudo edqn lqghshqghqfh phdvxuh dv
dq lqglfdwru iru wkh vfrsh ri wkh lq dwlrq wd{1 Lw lv zhoo nqrzq wkdw wkh
lqghshqghqfh phdvxuh fruuhodwhv zlwk wkh ohyho ri lq dwlrq/ vhh Fxnlhupdq
+4<<5,/ Hlm!qjhu dqg Gh Kddq +4<<9, dqg Hlm!qjhu/ Vfkdolqj dqg Krh0
ehulfkwv +4<<;,1 Lq frqwudvw wkh sulydwh prudo kd}dug dujxphqw iru olplwhg
pdwxulw| ghew/ wkh sulydwh dgyhuvh vhohfwlrq dujxphqw iru froodwhudo dqg wkh
frqvwudlqwv rq uhjxodwhg lqgxvwulhv hqdeolqj orqj whup ghew �qdqflqj/ ehdu
olwwoh ru qr uhodwlrq wr wkh lq dwlrqdu| hqylurqphqw1

Lq vxppdu|/ zh kdyh wkh iroorzlqj frqfoxvlrqv1 Wkhuh duh wzr vrxufhv
zklfk ghwhuplqh wkh fdslwdo pdunhw vwuxfwxuh lq dq hfrqrp|= +l, Wkh lq d0
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wlrqdu| uhjlph/ dqg +ll, Rwkhu sulpdulo| plfur edvhg idfwruv1 D vxppdu|
phdvxuh ri wkh fdslwdo pdunhw vwuxfwxuh lv wkh dyhudjh pdwxulw| lq dq hfrq0
rp|1 Wkh odwwhu fdwfk0doo lv vwdun1 Iru d jlyhq dyhudjh pdwxulw| wkh fdslwdo
pdunhwv vwuxfwxuh lv qrw xqdpeljxrxvo| �{hg vlqfh vrph ri wkh ghwhuplqdqwv
duh vxevwlwxwhv16 Htxdwlqj wkh wzr frqfhswv surylghv d �uvw fxw dw wkh hp0
slulfdo lvvxh1 Rxu hpslulfdo phwkrgrorj| lv qrz dv iroorzv1

Lq wkh hpslulfdo vxevhfwlrq zh uhodwh wkh dyhudjh pdwxulw| ri ghew lq dq
hfrqrp| wr lwv lq dwlrqdu| hqylurqphqw1 Rqfh wklv uhodwlrq lv hvwdeolvkhg/
zh xvh lw wr suhglfw wkh fdslwdo pdunhw vwuxfwxuh xqghu HPX frqglwlrqdo rq
d vshfl�f lq dwlrqdu| vwdqfh ri wkh HFE +zklfk wkh uhdghu fdq fkrrvh iru
klpvhoi/ vlqfh wkh sdshu lv qrw derxw suhglfwlqj wkh lq dwlrq ohyho wkdw zloo
pdwhuldol}h,1 Zh xvh qr phdvxuh iru wkh rwkhu ghwhuplqdqwv ri wkh pdwxulw|1
Wklv sduwldo fruuhodwlrq dssurdfk zrunv li= +l, Wkh uhodwlrq ehwzhhq lq dwlrq
dqg pdwxulw| lv dq lpsruwdqw rqh/ ru/ lq rwkhu zrugv/ d uhjuhvvlrq |lhogv d
kljk sduwldo fruuhodwlrq frh!flhqw 4> dqg +ll, wkh rwkhu ghwhuplqdqwv zloo qrw
fkdqjh wrr pxfk gxh wr wkh prqhwdu| xql�fdwlrq vr dv wr xsvhw wkh sduwldo uh0
odwlrq1 Qrwh wkdw lqvridu wkh fkdqjhv lq wkhvh rwkhu ghwhuplqdqwv duh frolqhdu
zlwk wkh lq dwlrq yduldeoh/ wkh rplwwhg yduldeoh eldv vwloo surgxfhv wkh uljkw
dqvzhu1 Wkxv zh dvvxph iurp wkh rxwvhw wkdw wkh rwkhu ghwhuplqdqwv/ olnh
wkh uhdo ulvnv lqkhuhqw wr fhuwdlq surmhfwv/ duh xqshuwxuehg e| wkh xql�fdwlrq
surfhvv ru fruuhodwh zlwk wkh lq dwlrqdu| uhjlph1 Zh dovr vxvshfw wkdw lq wkh
sdvw ihz ghfdghv wkh furvv0frxqwu| yduldwlrq lq sulydwh vhfwru ghwhuplqdqwv
ri pdwxulw| dqg fdslwdo pdunhw vwuxfwxuh lq wkh HX kdyh ehhq grplqdwhg e|
wkh +vwurqj, furvv0frxqwu| yduldwlrq lq wkh lq dwlrqdu| hqylurqphqwv1

Zh xvh wkh phdq lq dwlrq udwh dqg wkh yduldqfh ri lq dwlrq wr uhsuhvhqw
wkh lq dwlrqdu| hqylurqphqw1 Wkhvh phdvxuhv duh kljko| fruuhodwhg1 Iulhg0
pdq +4<::, dqg Edoo +4<<5, dujxh wkdw wkh ohyho ri lq dwlrq h{sodlqv wkh
yduldqfh ri lq dwlrq/ zkloh Fxnlhupdq dqg Phow}hu +4<;9, dujxh wkh frq0
yhuvh1 Duqrog dqg Ghq Khuwrj +4<<8,/ Jurhqhyhog +4<<;/ Fkdswhu 9, dqg
Julhu dqg Shuu| +4<<;, xqfryhu wkh hpslulfdo uhodwlrqvklsv1 Vlqfh zh duh
rqo| frqfhuqhg zlwk shu frxqwu| dyhudjhv ri wkh yduldeohv ryhu orqjhu vsdqv
ri wlph zh duh qrw lqwhuhvwhg lq wkh fdxvdolw| lvvxh> zh rqo| qrwlfh wkh kljk
lqwhufruuhodwlrq wkdw uhvxowv rqh zd| ru dqrwkhu1 Iru vrph ri wkh ghwhupl0
qdqwv ri pdwxulw| wkh lq dwlrq ohyho dqg iru vrph rwkhu ghwhuplqdqwv lq dwlrq

6Lw lv wkxv d rqh zd| vwuhhw= D sduwlfxodu fdslwdo pdunhw vwuxfwxuh lpsolhv dq dyhu0
djh pdwxulw|1 Exw wkh vdph pdwxulw| pd| eh dvvrfldwhg zlwk gl�huhqw fdslwdo pdunhw
vwuxfwxuhv1
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xqfhuwdlqw| lv wkh qdwxudo lqvwuxphqwdo yduldeoh1 Gxh wr wkh pxowlfroolqhdulw|
sureohp/ krzhyhu/ zh zloo rqo| xvh rqh h{sodqdwru| yduldeoh dw d wlph1

617 Hpslulfdo Hylghqfh

Iurp Erulr +4<<9,/ Nqhhvkdz +4<<8, dqg wkh HPL Frqyhujhqfh Uhsruw
+4<<;,/ zh froohfwhg gdwd rq wkh pdwxulw| vwuxfwxuh ri �qdqfldo lqvwuxphqwv1
Dyhudjh lq dwlrq >Z dqg lq dwlrq xqfhuwdlqw| phdvxuhg dv wkh vwdqgdug ghyl0
dwlrq ri lq dwlrq jZ duh frqvwuxfwhg iurp dqqxdo frxqwu| gdwd ryhu wkh |hduv
4<:804<<81 Zh frqvlghuhg wkh iroorzlqj 53 frxqwulhv= Doo 48 HX frxqwulhv/
Dxvwudold/ Fdqdgd/ Mdsdq/ Vzlw}huodqg dqg wkh Xqlwhg Vwdwhv1 Wkh wdeoh
ehorz uhsruwv wkh fruuhodwlrq frh!flhqw 4/ w0vwdwlvwlfv |r +rq Mf= 4 ' f, dqg
wkh -2 iru sduwldo fruuhodwlrqv ri wkh pdwxulw| yduldeoh zlwk hlwkhu dyhudjh
lq dwlrq ru lq dwlrq xqfhuwdlqw|1

Wdeoh +4, vkrzv wkdw hyhq iru wkh olplwhg dprxqw ri �qdqfldo vwuxfwxuh
gdwd wkh pdwxulw| lv glvwlqfwo| lqyhuvho| uhodwhg wr wkh ohyho ri lq dwlrq dqg
lq dwlrq xqfhuwdlqw|1 Wkh lq dwlrqdu| hqylurqphqw yduldeohv duh dovr lp0
sruwdqw txdqwlwdwlyho|/ vlqfh dw ohdvw 83( ri wkh yduldqfh ri wkh pdwxulw| lv
h{sodlqhg e| wkhvh yduldeohv1 Erwk lq dwlrq dqg lq dwlrq xqfhuwdlqw| |lhog
yhu| vlplodu fruuhodwlrq sdwwhuqv zlwk wkh �qdqfldo vwuxfwxuh yduldeohv1 Dv
zdv h{sodlqhg deryh/ wklv vwhpv iurp wkh idfw wkdw lq dwlrq dqg lq dwlrq
xqfhuwdlqw| duh khdylo| fruuhodwhg1 Lq rxu gdwd wkh fruuhodwlrq frh!flhqw
ehwzhhq lq dwlrq dqg lq dwlrq xqfhuwdlqw| lv f�HH1 Wkh uhvxowv/ lq d zd|/
wxuq wkh hylghqfh rq wkh gl�huhqfhv lq wkh �qdqfldo vwuxfwxuhv dqg prqhwdu|
srolf| lpsdfw h�hfwv xsvlgh grzq1 Zh phqwlrqhg vhyhudo vwxglhv zklfk frq0
foxghg wkdw prqhwdu| srolf| lqqrydwlrqv duh wudqvplwwhg gl�huhqwo| dfurvv
HPX frxqwulhv gxh wr gl�huhqfhv lq wkh �qdqfldo vhfwru/ dqg vxjjhvw wkdw
wklv pd| dovr eh wkh fdvh xqghu wkh HPX/ dw ohdvw iru vrph wlph wr frph1 Lq
wklv ylhz wkh �qdqfldo vwuxfwxuh/ l1h1 pdwxulw|/ lv wdnhq dv h{rjhqrxvo| jlyhq1
Zh �qg wkdw wkh �qdqfldo vwuxfwxuh/ zklfk uh hfwv wkh gl�huhqfhv lq prqh0
wdu| srolf| uhjlphv/ ydulhv zlwk wkh lq dwlrq gl�huhqfhv lq d suhglfwdeoh zd|1
Wkh lqyhuvh uhodwlrq pdnhv hfrqrplf vhqvh1 Pruhryhu/ lq dwlrq kdv txlwh
vrph h{sodqdwru| srzhu1 Zh dovr qrwhg wkdw wkhuh duh rwkhu ghwhuplqdqwv
ri wkh pdwxulw|/ dqg khqfh wkh ohvv wkdq shuihfw fruuhodwlrqv1 Exw/ dv h{0
sodlqhg deryh/ iru wkh lvvxh ri xql�fdwlrq wkhvh yduldeohv duh xqolnho| wr eh
lpsruwdqw1 Li vr/ zh fdq h{shfw wkdw wkh HPX zloo eulqj derxw d krprjh0
qrxv �qdqfldo vwuxfwxuh/ ehfdxvh wkhuh zloo mxvw eh d vlqjoh prqhwdu| srolf|
dqg d vlqjoh udwh ri lq dwlrq1 Douhdg| iru txlwh vrph wlph fdslwdo pdunhwv
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Wdeoh 4= Lq dwlrq/ Xqfhuwdlqw| dqg Pdwxulw|
Pdwxulw| Phdvxuh & >Z jZ

4 |r -2 4 |r -2

Sulydwh Vhfwru
( vkruw whup
wrwdo fuhglw +4<;6, 45 31:< 7135 31 95 31;4 7173 3199
wrwdo fuhglw +4<<6, 47 31:; 715: 3193 31:3 6177 3183

ordqv +4<;6, 45 31:; 61<6 3194 31;4 7173 3199
ordqv +4<<6, 47 31:< 7175 3195 31:9 713< 318;

frqvxphu ordqv +4<<6, 43 319: 5193 3178 3176 4167 314;
exvlqhvv ordqv +4<<6, 43 31;3 61:: 3197 31;4 61<9 3199
pruwjdjhv +|hdu q1d1, 47 3185 5143 315: 3176 4199 314;

Qrq0Ilqdqfldo Vhfwru
( orqj whup ghew

wr JGS +4<<6, 45 031:3 06154 317< 0319; 051<4 3179
wr wrwdo ghew . htxlw| +4<<6, 43 03193 05147 3169 03196 05168 3173

Sxeolf Vhfwru
( vkruw whup ghew

4<<4 46 3178 419; 3153 3163 4139 313<
4<<9 48 3188 5173 3163 3184 5148 3159

Sulydwh vhfwru gdwd duh iurp Wdeohv 80; lq Erulr +4<<9,1 Wkh qrq0�qdqfldo vhfwru gdwd

duh iurp Wdeoh 8 lq Nqhhvkdz +4<<8,1 Wkh sxeolf vhfwru gdwd duh ghulyhg iurp wkh HPL
frqyhujhqfh uhsruw +4<<;/ Wdeohv 8,1 Lq dwlrq gdwd Z duh dqqxdo gdwd ryhu wkh shulrg
4<:804<<8 iurp vhyhudo lvvxhv ri wkh LPI LIV wdeohv1 Wkh qxpehu ri revhuydwlrqv lv

uhsruwhg xqghu &/ 4 lv wkh fruuhodwlrq frh!flhqw/ |r vwdqgv iru wkh w0vwdwlvwlf dqg -2 lv
wkh frh!flhqw ri ghwhuplqdwlrq1



Hqgrjhqrxv Ilqdqfldo Vwuxfwxuh dqg wkh Wudqvplvvlrq ri HFE Srolf| 4:

kdyh dqwlflsdwhg rq wklv xqlwdu| uhjlph1 Wklv lv fohdu iurp wkh frqyhujhqfh
ri lqwhuhvw udwhv zklfk orqj dqwh gdwhv wkh vwduw ri wkh xqlrq1 Dv d uhvxow/
wkh frqfhuq iru vkdus gl�huhqwldo uhvsrqvhv wr prqhwdu| srolf| lqqrydwlrqv
dfurvv HPX uhjlrqv gxh wr fdslwdo pdunhw gl�huhqfhv lv/ lq rxu ylhz/ ri plqru
lpsruwdqfh/ hyhq dw wkh vwduw ri wkh HPX lq 4<<<1 Ri frxuvh vrph glvfuhs0
dqflhv ehwzhhq orfdo fdslwdo pdunhwv zloo vwloo eh suhvhqw diwhu wkh vwduw ri
HPX1 Rqh rqo| kdv wr wklqn ri wkh pdunhwv iru shqvlrqv ru pruwjdjhv1 Exw
ixuwkhu lqwhjudwlrq lv suredeo| ehvw vwlpxodwhg li wkh HFE ljqruhv wkhvh gli0
ihuhqfhv lq vhwwlqj prqhwdu| srolf| dqg mrlqv wkh Hxurshdq Frpplvvlrq lq
dfwlyho| fkdpslrqlqj wkh fdxvh iru �qdqfldo lqwhjudwlrq dqg surprwlqj wkh
holplqdwlrq ri wkh uhpdlqlqj eduulhuhv ehwzhhq Hxursh*v �qdqfldo vhfwruv1

Rqh dozd|v kdv wr eh fduhixo lq gudzlqj fdxvdo vwdwhphqwv iurp d fruuh0
odwlrq h{huflvh olnh wklv1 Rqh fdq lpdjlqh wkh uhyhuvhg fdxvdolw| wkdw d kljko|
lqgh{hg vrflhw| ohqgv lwvhoi pruh hdvlo| wr lq dwlrqdu| srolflhv1 Qhyhuwkhohvv/
zh eholhyh rq wkh edvlv ri wkh wkhruhwlfdo dujxphqwv vhw rxw ehiruh/ wkdw wkh
�qdqfldo vwuxfwxuh uhvsrqgv wr wkh prqhwdu| srolf| vwdqfh ri wkh dxwkrulwlhv
udwkhu wkdq wkh frqyhuvh1 Dqrwkhu srwhqwldo remhfwlrq wr rxu lqihuhqfh uxqv
dv iroorzv1 Gxh wr wkh h{lvwlqj gl�huhqfhv lq wudqvplvvlrq/ wkh udwh ri lq d0
wlrq zloo gl�hu dfurvv frxqwulhv1 Khqfh/ wkh suhvxpswlrq ri d vlqjoh lq dwlrq
udwh wkdw jhqhudwhv d xqlwdu| fdslwdo pdunhw vwuxfwxuh lv zurqj1 Dgplwwhgo|/
wklv lv d pruh vhulrxv phwkrgrorjlfdo srlqw1 Exw zh eholhyh wkdw odujh gli0
ihuhqfhv lq lq dwlrq fdqqrw dulvh gxh wr duelwudjh> f1i1 wkh fdvh ri wkh XVD1
Wkh qh{w vhfwlrq surylghv hylghqfh rq krz lqfuhdvhg prqhwdu| xql�fdwlrq
holplqdwhv glyhujhqfhv lq lq dwlrq sdwwhuqv1

Dv zh qrwhg ehiruh/ wkh sdshu lv qrw derxw suhglfwlqj wkh udwh ri lq dwlrq
wkdw zloo pdwhuldol}h1 Lq sulqflsoh rxu uhvxow krogv uhjdugohvv wkh vshfl�f lq0
 dwlrqdu| vwdqfh ri wkh HFE1 Lw lv vrphzkdw whpswlqj wr frqfoxgh/ krzhyhu/
wkdw vlqfh prqhwdu| srolf| zloo eh rxwvlgh wkh uhdop ri wkh �vfdo dxwkrulwlhv/
wkh whpswdwlrqv wr lq dwlrq pd| eh vpdoo dqg zh fdq h{shfw wkh dyhudjh
pdwxulw| wr lqfuhdvh1 Wklv zrxog fkdqjh li wkh �qdqfh plqlvwhuv rujdql}hg lq
HFRILQ zrxog jdlq pruh lq xhqfh1 Lw lv vwloo wrr hduo| wr iruhvhh zkhwkhu wkh
Pddvwulfkw wuhdw| dqg wkh vwdelolw| sdfw lqghhg surylgh hqrxjk jxdudqwhhv
dqg vdihjxdugv djdlqvw lq dwlrqdu| srolflhv1
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7 Prqh| Pdunhwv

D wuxo| xql�hg Hxurshdq prqhwdu| srolf| h{lvwv dv vrrq dv prqhwdu| lp0
sxovhv iurp wkh HFE duh vzliwo| dqg xqlirupo| wudqvplwwhg wkurxjkrxw wkh
fxuuhqf| xqlrq/ dffruglqj wr Jldqqlql dqg Prqwlfhool +4<<:,1 Wklv zloo sure0
deo| eh �uvw dfklhyhg lq wkh prqh| pdunhw1 Iru prqh| pdunhwv/ wkh vzlwfk
wr HPX hqwdlov d uhjlph0vkliw zklfk lv pruh vxgghq dqg vzhhslqj wkdq iru
fdslwdo pdunhwv1 Wr dvvhvv wkh h�hfwv ri wkh xql�fdwlrq ri Hxursh*v prqh|
pdunhwv rq wkh ehkdylru ri prqhwdu| djjuhjdwhv/ zh h{solflwo| glvwlqjxlvk
ehwzhhq prqh| vxsso| dqg prqh| ghpdqg idfwruv/ vwduwlqj zlwk wkh vxsso|
vlgh1

714 Prqh| vxsso|

Iurp Mdqxdu| 4/ 4<<</ wkh qhz hxur prqh| vxsso| zloo eh vwhhuhg iurp wkh
HFE lq Iudqnixuw/ xvlqj prqhwdu| rshudwlqj surfhgxuhv zklfk duh lghqwlfdo
iru doo HPX phpehuv1 Dq| furvv0frxqwu| gl�huhqfhv lq wkh prqh| vxsso|
surfhvv fdxvhg e| kluwkhuwr h{lvwlqj gl�huhqfhv lq h1j1 wkh uhvhuyh uhtxluh0
phqwv v|vwhp zloo eh lurqhg rxw1 Rwkhu gl�huhqfhv olnh wkrvh fdxvhg e|
qdwlrqdo vwdwlvwlfdo lglrv|qfudflhv zloo eh holplqdwhg e| wkh dgrswlrq ri d
xqlirup uhsruwlqj iudphzrun iru edqnlqj vwdwlvwlfv lq wkh HPX duhd1 Wklv
grhv qrw lpso| wkdw wkh prqh| pxowlsolhu zloo eh h{dfwo| wkh vdph lq doo HPX
frxqwulhv= Orfdo sd|phqwv kdelwv pd| vwloo uhvxow lq gl�huhqw fdvk0ghsrvlwv
udwlrv dqg wkxv gl�huhqw prqh| pxowlsolhuv1 Qhyhuwkhohvv/ wkh xqlirup uhvhuyh
uhtxluhphqwv zloo kdyh d vl}hdeoh dqg lpphgldwh h�hfw1 Wdeoh +5, ehorz vkrzv
wkh frpsrqhqwv ri wkh prqh| pxowlsolhu iru 47 Hxurshdq vwdwhv gxulqj 4<<81
Uhfdoo wkdw wkh prqh| pxowlsolhu fdq eh zulwwhq dv

� n Fdvk2Ghsrvlwv
Fdvk2Ghsrvlwv.Uhvhuyhv2Ghsrvlwv

�

Hxurshdq fdvk0ghsrvlwv udwlrv vwloo gl�hu zlgho|/ udqjlqj iurp d kljk ri 54( lq
�qdqfldoo| ohvv vrsklvwlfdwhg Juhhfh wr d orz ri 6( lq wkh Xqlwhg Nlqjgrp1
Wkh yduldwlrq lq uhvhuyhv0ghsrvlwv udwlrv lv hyhq odujhu1 Wklv uh hfwv wkh
glyhuvlw| lq uhvhuyh uhtxluhphqwv v|vwhpv h{lvwlqj lq Hxursh xqwlo wkh vwduw
ri wkh xqlrq1 Dv d uhvxow/ wkh prqh| pxowlsolhuv udqjh iurp 6 lq Juhhfh wr
doprvw 59 lq wkh Xqlwhg Nlqjgrp/ vhh Wdeoh +5, froxpq wkuhh1

Wkh �qdo wzr froxpqv lq Wdeoh +5, vkrz wkh h�hfw rq wkh pxowlsolhuv li zh
lpsrvh d xqlirup uhvhuyhv0ghsrvlwv udwlr rq doo frxqwulhv xqghu wzr dowhuqd0
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Wdeoh 5= Prqh| Pxowlsolhu V|qfkurqlvdwlrq

Frxqwu| Fdvk
Ghsrvlwv

� Uhvhuyhv
Ghsrvlwv

2

Pxowlsolhu� Dgmxvwhg Dgmxvwhg
pxowlsolhue pxowlsolhuD

Dxvwuld :13;( 6177( 4314: ;143 441:<
Ehojlxp :136( 31:8( 461:9 ;146 441;8
Ghqpdun 8195( :188( ;135 ;1<; 461;9
Ilqodqg 7137( 471<9( 817; 43155 4:156
Iudqfh 8156( 4136( 491;4 <158 47189
Jhupdq| 45146( 61<4( 91<< 9147 :1<7
Juhhfh 531:4( 461:6( 6139 717< 8164
Luhodqg 4314;( :18:( 9154 91:8 <138
Lwdo| <1;6( :1<8( 914; 91;: <15;
Qhwkhuodqgv :19:( 51;8( 43156 :1;3 44147
Sruwxjdo :14<( 6155( 43163 ;137 4419:
Vsdlq 4816<( 51;9( 9165 8169 9197
Vzhghq 4314;( 4814:( 7168 91:8 <138
XN 51<<( 4134( 581:6 4415: 53196

vwdqgdug 81<9 41;8 7147
ghyldwlrq

�Fdvk lv wkh Fxuuhqf| rxwvlgh ghsrvlw prqh| edqnv +olqh 47d LIV,1 Ghsrvlwv duh Prqh|
soxv Txdvl0prqh| +olqhv 67 dqg 68 LIV, plqxv Fdvk +doo gdwd duh iru 4<<8,1
2Uhvhuyhv duh htxdo wr Uhvhuyh prqh| +olqh 47 LIV, plqxv Fdvk1
�Pxowlsolhu@+4.Fdvk2Ghsrvlwv,2+Fdvk2Ghsrvlwv.Uhvhuyhv2Ghsrvlwv,1
eWkh dgmxvwhg pxowlsolhu lv fdofxodwhg xvlqj qdwlrqdo Fdvk2Ghsrvlwv udwlrv dqg wkh dyhudjh
ri wkh 4<<8 Hxurshdq Uhvhuyhv2Ghsrvlwv udwlrv +htxdoolqj 9147(,1
DWkh dgmxvwhg pxowlsolhu lv fdofxodwhg xvlqj qdwlrqdo Fdvk2Ghsrvlwv udwlrv dqg wkh plql0
pxp uhtxluhg Uhvhuyhv2Ghsrvlwv udwlr +htxdoolqj 5133(,1
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wlyh vfhqdulrv1 Wkh h{huflvh lv edvhg rq wkh kduprql}dwlrq ri wkh plqlpxp
uhvhuyh uhtxluhphqwv v|vwhp h�hfwlyh Mdqxdu| 4<<< dqg wkh suhvxpswlrq wkdw
Hxurshdq edqnv kdyh xqlirup suhihuhqfhv wr krog h{fhvv uhvhuyhv1 Xqghu wkh
�uvw vfhqdulr wkh Uhvhuyhv2Ghsrvlw udwlr lv vhw htxdo wr wkh 4<<8 dyhudjh1 Wkh
vhfrqg vfhqdulr xvhv wkh h{wuhph fdvh zkhuhe| wkh Uhvhuyhv2Ghsrvlw udwlr lv
vhw htxdo wr lwv plqlpxp ri 5(1 Wkh furvv0vhfwlrqdo yduldwlrq lq wkh prqh|
pxowlsolhuv lv lqvwdqwdqhrxvo| uhgxfhg e| dw ohdvw 63( dqg txlwh olnho| e|
pxfk pruh/ vhh wkh vwdqgdug ghyldwlrqv dw wkh erwwrp ri wkh wdeoh1 Dqrwkhu
vxsso| idfwru wkdw zloo frqwulexwh wr wklv kduprql}dwlrq lv wkh vwduw ri wkh
WDUJHW0uhdo wlph jurvv vhwwohphqw v|vwhp wkdw zloo olqn rqfh vhjphqwhg
prqh| pdunhwv1 Zh pd| wkhuhiruh h{shfw wkdw wkh hqgrjhqrxv uhvsrqvh lq
wkh prqh| vxsso| surfhvv zloo uhvxow lq dq lqvwdqwdqhrxv lqfuhdvhg frpryh0
phqw ri prqh| vxssolhv dfurvv wkh HPX duhd1 Krz zloo wklv krprjhqhrxv
vxsso| �owhu wr wkh ghpdqg vlghB

715 Prqh| ghpdqg

Eduulqj d ihz qrwdeoh h{fhswlrqv/ h{lvwlqj vwxglhv rq wkh ghpdqg iru HXUR*v
prvwo| suhvxph wkdw wkhuh zloo eh odujh gl�huhqfhv dfurvv wkh HPX phpehuv
lq wkh lpsdfw ri prqhwdu| srolf| lqqrydwlrqv rq wkhlu prqh| pdunhwv1 D
qxpehu ri wkhvh vwxglhv hyhq uho| rq wkh qhfhvvlw| ri wkhvh frxqwu| gl�huhqwldo
uhvsrqvhv lq rughu wr rewdlq dq djjuhjdwh ghpdqg ixqfwlrq wkdw lv pruh
vwdeoh wkdq wkh lqglylgxdo frxqwu| ghpdqg ixqfwlrqv1 Khuh zh olnh wr dujxh/
wkrxjk/ wkdw wkh odujhu sduw ri wkh fxuuhqw gl�huhqfhv lq uhvsrqvh zloo txlfno|
eh holplqdwhg gxh wr wkh hqgrjhqhlw| ri wkh ghpdqg idfwruv1

Lq sduwlfxodu/ zh zrxog olnh wr dujxh wkdw vwxglhv zklfk xvh dyhudjhv ri
sdvw yduldeohv wr hvwlpdwh wkh dyhudjh ghpdqg iru HXUR*v |lhog d glvwruwhg
ylhz ri krz wkh djjuhjdwh ghpdqg iru HXUR ixqfwlrq lv jrlqj wr ehkdyh1
Wkhuh duh wzr vruwv ri lqwhjudwlrq h�hfwv xqghu zklfk dyhudjlqj lv dssursul0
dwh1 Iluvw/ lqvridu dv qdwlrqdo vkrfnv wr h1j1 sd|phqwv kdelwv/ oderu pdunhwv
dqg �vfdo srolf| uhpdlq lqghshqghqw/ wkh Odz ri Odujh Qxpehuv ehvwrzv
lwv yluwxhv rq wkh djjuhjdwh ghpdqg iru prqh|1 Wkh txhvwlrq lv krz lpsru0
wdqw wkhvh lqghshqghqw pryhphqwv duh ylv0d0ylv wkh +qhz, HXUR djjuhjdwh
vkrfnv/ vxfk dv lqwhuhvw udwh fkdqjhv/ zklfk frph dorqj zlwk wkh xql�hg sro0
lf|1 Rwkhu h{dpsohv ri xql�fdwlrq h�hfwv zklfk v|qfkurql}h udwkhu wkdq
glvwulexwh duh wkh lqwhuqdwlrqdo wudgh dqg uhvhuyh ghpdqg iru HXUR*v/ dqg
wkh exvlqhvv f|foh v|qfkurql}dwlrq wkdw lv lqgxfhg e| wkh �{lqj ri h{fkdqjh
udwhv/ vhh Duwlv dqg ]kdqj +4<<9,/ Idwäv +4<<:, dqg Duwlv/ Nrqwrohplv dqg
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Rveruq +4<<:, iru hylghqfh rq wklv iru wkh HUP shulrg1 Vhfrqg/ wkh hduo|
olwhudwxuh rq Hxurshdq prqh| ghpdqg h{sodlqhg wkh dssduhqw vwdelolw| ri
wkh dyhudjh ghpdqg iru prqh| lq Hxursh iurp wkh h{lvwhqfh ri fxuuhqf| vxe0
vwlwxwlrq ehwzhhq wkh Hxurshdq fxuuhqflhv1 Gxh wr wkh xql�fdwlrq fxuuhqf|
vxevwlwxwlrq zrxog glvdsshdu/ dqg khqfh orfdo ghpdqg iru HXUR*v zrxog
ehfrph pruh vwdeoh dv zhoo1 Wklv h{sodqdwlrq/ wkrxjk/ frq lfwv zlwk wkh uh0
shdwhg idloxuh wr �qg dq| gluhfw hylghqfh ri fxuuhqf| vxevwlwxwlrq lq wkh HX/
vhh Exqghvedqn +4<<8, iru d vxuyh|1 D pruh wulyldo h{sodqdwlrq/ r�huhg e|
Duqrog +4<<7,/ krogv wkdw wkh vxshulru shuirupdqfh ri wkh Hxurshdq djjuh0
jdwh lv wkh uhvxow ri qdwlrqdo vkrfnv wkdw dyhudjh rxw1 Wklv fdq rqo| shuvlvw lq
wkh +xqolnho|, hyhqw wkdw doo vkrfnv wr prqh| ghpdqg ghwhuplqdqwv frqwlqxh
wr rshudwh lqghshqghqwo| rq d qdwlrqdo ohyho srvw0HPX1 Wklv/ krzhyhu/ jrhv
djdlqvw wkh edvlf hfrqrplf lqwxlwlrq wkdw lqvlgh d prqhwdu| xqlrq/ prqhwdu|
ghyhorsphqwv wr d odujh h{whqw uxq lq sdudooho1

Hylghqfh frq�uplqj wklv lqwxlwlrq lv surylghg lq Wdeoh +6,/ zklfk lv lq0
vsluhg e| Gh Judxzh +4<<9,1 Wdeoh +6, frpsduhv orqj0whup sdwwhuqv lq wkh
sulfh ohyho dqg wkh yhorflw| ri ghpdqg ghsrvlwv iru wzr gdwdvhwv= gdwd iurp
uhjlrqv zlwklq prqhwdu| xqlrqv/ l1h1 Jhupdq| dqg wkh Xqlwhg Vwdwhv/ dqg
gdwd iurp Hxurshdq frxqwulhv1 Doo vhulhv duh lqgh{hg wr 433 lq wkh edvh |hdu1
Wkh �qdo froxpq vkrzv wkh furvv0vhfwlrqdo frh!flhqw ri yduldwlrq ri wkh lqgh{
lq wkh �qdo |hdu ri wkh vdpsoh17 Wkh phdvxuh vkrzv wkh h{whqw wr zklfk wkh
wlphv0vhulhv kdyh idqqhg rxw ryhu wkh vdpsoh shulrg1 Wkh kljkhu wklv phd0
vxuh/ wkh pruh wkh wlph0vhulhv kdyh glyhujhg gxulqj wkh vdpsoh shulrg1 Lwv
plqlpxp ydoxh lv }hur/ zklfk rffxuv zkhq doo wlph0vhulhv lq wkh furvv0vhfwlrq
hqg xs kdylqj wkh vdph ydoxh1 Wkh sulfh gdwd vkrz wkdw Jhupdq uhjlrqdo
sulfh lqglfhv kdyh vwd|hg forvh wrjhwkhu ryhu wkh zkroh vdpsoh shulrg/ lq
vkdus frqwudvw zlwk wkh Hxurshdq sulfh lqglfhv +HXU45,= Mxvw frpsduh wkh
ydoxhv 3136 dqg 41381 Iru d vpdoohu jurxs ri *fruh* HPV frxqwulhv +HXU8,/
krzhyhu/ wkh rxwfrph uhvhpeohv wkh Jhupdq slfwxuh pruh forvho|/ hvshfldoo|
li zh orrn dw wkh 4<;604<<8 vxeshulrg1 Wkh erwwrp kdoi ri Wdeoh +6, vkrzv
wkh uhvxowv iru wkh yhorflw| ri ghpdqg ghsrvlwv1 Wkh yhorflw| gdwd dovr srlqw
wr d zlgh glyhujhqfh lq wkh wlph0vhulhv ri wkh Hxurshdq furvv0vhfwlrq lq frp0
sdulvrq wr wkh Jhupdq dqg X1V1 furvv0vhfwlrqv1 Djdlq/ zh fdq revhuyh d
qrwdeoh glvwlqfwlrq ehwzhhq wkh odujh Hxurshdq jurxs +HXU45, dqg wkh fruh

7Zh xvh wkh frh!flhqw ri yduldwlrq vlqfh lw lv lqvhqvlwlyh wr gl�huhqfhv lq vfdoh/ zkhuhdv
wkh vwdqgdug ghyldwlrq lv qrw1 Wkh glvdgydqwdjh lv wkdw wkh phdq pxvw qrw ehfrph wrr
vpdoo> exw wklv lv qrw d sureohp iru wkh fxuuhqw gdwd1
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Wdeoh 6= Glyhujlqj Wuhqgv lq Sulfhv dqg Yhorflw|
edvh |hdu hqg |hdu furvv0vhfwlrqdo frh!flhqw ri

+lqgh{@433, yduldwlrq ri lqgh{ lq hqg |hdu

Sulfhv
Hxurshdq qdwlrqv�

HXU45 4<:7 4<<8 4138
HXU8 4<:7 4<<8 3163
HXU8 4<;6 4<<8 313<
Jhupdq uhjlrqv2

JH 4<:7 4<<8 3136
JH 4<;6 4<<8 3135

Yhorflwlhv ri Ghpdqg Ghsrvlwv
Hxurshdq qdwlrqv
HXU45 4<:7 4<<8 317:
HXU8 4<:7 4<<8 314:
HXU8 4<;6 4<<8 315;
X1V1 uhjlrqv�

XV 4<9: 4<;; 3147
Jhupdq uhjlrqv
JH 4<;< 4<<9 313<

�Wkh HXU45 frpsrvlwh frqvlvwv ri Ehojlxp/ Ghqpdun/ Vsdlq/ Ilqodqg/ Iudqfh/ Jhupdq|/
Juhhfh/ Luhodqg/ Lwdo|/ Qhwkhuodqgv/ Dxvwuld dqg Sruwxjdo> wkh HXU8 frpsulvhv Ehojlxp/

Iudqfh/ Jhupdq|/ Qhwkhuodqgv/ Dxvwuld1 Gdwd rq sulfhv duh iurp Hxurshdq Hfrqrp|>
yhorflwlhv ri ghpdqg ghsrvlwv duh edvhg rq LIV gdwd1
2Sulfh dqg ghpdqg ghsrvlw gdwd iru 43 +Zhvw,0Jhupdq uhjlrqv zhuh nlqgo| surylghg e|

wkh Exqghvedqn1
�Gdwd rq wkh yhorflwlhv ri ghpdqg ghsrvlwv iru ; X1V1 uhjlrqv zhuh nlqgo| surylghg e|

Shwhu Luhodqg1 Wkh gdwd duh rqo| dydlodeoh xs wr 4<;;> dovr Duqrog +4<<:,1
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jurxs +HXU8,1

716 Prqh| ghpdqg frkhuhqfh lqwhusuhwhg

Dq hfrqrplf h{sodqdwlrq iru wkh glvwlqfwo| vlplodu yhorflw| dqg sulfh pryh0
phqwv lq d xqlrq dv zh vhh lq Wdeoh +6,/ fdq eh rewdlqhg e| dvnlqj krz
wkh glvsdulw| dulvhv ehwzhhq frxqwulhv wkdw rshudwh lqghshqghqw prqhwdu|
srolflhv1 Lq vxfk d zruog/ dqg zlwkrxw fdslwdo pdunhw uhvwulfwlrqv/ h{fkdqjh
udwhv htxloleudwh wkh ghpdqg dqg vxsso| iru wkh gl�huhqw fxuuhqflhv1 Wkh
h{fkdqjh udwh pryhphqwv wr d odujh h{whqg fduu| wkh exughq ri wkh lglrv|q0
fudwlf qdwlrqdo qrplqdo vkrfnv1 Exw rqfh d vlqjoh prqhwdu| srolf| lv lq sodfh
dqg h{fkdqjh udwhv duh luuhyrfdeo| �{hg/ lqqrydwlrqv lq prqhwdu| djjuhjdwhv
kdyh ehfrph yhu| vlplodu dfurvv wkh xqlrq/ vlqfh wkh htxloleudwlqj irufh iru
vxevwdqwldwlqj gl�huhqfhv kdv ehhq wkurzq rxw ri wkh zlqgrz1 D vwdqgdug
prqhwdu| h{fkdqjh udwh prgho fdq eh xvhg wr jlyh txdqwlwdwlyh frqwhqw wr wkh
dprxqw ri lqfuhdvh lq frkhuhqfh wkdw fdq eh h{shfwhg iroorzlqj xql�fdwlrq1

Wdnh wkh uhodwlyh irup ri wkh SSS k|srwkhvlv dqg doorz iru duelwudjh
lpshuihfwlrqv wkurxjk 0=

{r ' E{R�{RW� n 0c +4,

zkhuh {r lv wkh fkdqjh lq wkh orjdulwkplf h{fkdqjh udwh/ dqg {R dqg {RW

duh uhvshfwlyho| wkh grphvwlf dqg iruhljq orjdulwkplf fkdqjhv lq wkh sulfh
lqglfhv1 Wkh uhodwlrq +4, fdq dovr eh lqwhusuhwhg dv d uhodwlyh sulflqj nhuqho/
lq zklfk fdvh 0 hperglhv wkh lqwhuwhpsrudo pdujlqdo udwhv ri vxevwlwxwlrq/
vhh Edfnxv/ Iruhvl dqg Whophu +4<<9, dqg Duqrog dqg Gh Yulhv +4<<;,1 Wkh
uhodwlyh frxqwu| yhuvlrq ri wkh txdqwlw| htxdwlrq �T ' �t lq orjdulwkplf
�uvw gl�huhqfhv uhdgv

{R�{RW ' E{6�{6W� n E{� �{�W�� E{+ �{+W�� +5,

Ghqrwh d uhodwlyh frxqwu| yduldeoh dv {h% ' {%�{%W1 Frpelqh +4, dqg +5,
wr rewdlq dq h{suhvvlrq iru wkh iruh{ uhwxuqv xqghu d uhjlph ri iuhh  rdw

{r ' {i6�{h+ n{h� n 0� +6,

Lq rughu wr �{ h{fkdqjh udwhv/ prqhwdu| srolf| pxvw eh pdgh vxevhuylhqw
wr wklv jrdo1 Qrwh wkdw rqh rqo| qhhgv wr �{ wkh prqhwdu| srolf| ri phpehu
frxqwulhv uhodwlyh wr rqh dqrwkhu/ qrw wkh devroxwh ohyho1 Wr uh hfw wklv vzlwfk
lq hqgrjhqrxv dqg h{rjhqrxv yduldeohv/ uhduudqjh +6, wr rewdlq

{i6 ' {rn{h+ �{h� � 0� +7,
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Htxdwlrqv +6, dqg +7, duh wkh wrrov iru dqdo|}lqj wkh hqgrjhqrxv uh0
vsrqvh ri uhodwlyh frxqwu| prqh| vxsso| jurzwk iroorzlqj prqhwdu| xql�fd0
wlrq1 Zlwkrxw xql�fdwlrq zh kdyh iurp +7, wkdw

T{i6 ' T{rn T{h+ n T d{h�o +8,

n2�d{rc{h+o� 2�d{rc{h�o

�2�d{h+c{h�o
n�d0c 0� 2E{r n{h+ �{h��oc

zkhuh T lv wkh yduldqfh rshudwru dqg �d�c �o ghqrwhv wkh fryduldqfh1 Diwhu xql0
�fdwlrq wkhuh lv qr pruh yduldelolw| lq wkh h{fkdqjh udwh1 Wkxv +8, vlpsol�hv
wr

T{i6 ' T{h+ n T d{h�o +9,

�2�d{h+c{h�o
n�d0c 0� 2E{h+ �{h��o�

Txlwh olnho| d ixuwkhu uhgxfwlrq lq T{i6 dv glvsod|hg lq +9, zloo rffxu wkdqnv
wr prqhwdu| xqlrq1 Lq vridu wkh yhorflw| gl�huhqwldo lv uhodwhg wr wkh vkruw
whup lqwhuhvw udwh gl�huhqwldo/ wklv sduw ri wkh yduldqfh ghfrpsrvlwlrq gursv
rxw dv zhoo/ vlqfh wkhuh zloo eh d vlqjoh prqh| pdunhw lqwhuhvw udwh diwhu
xql�fdwlrq1 Pruhryhu/ lw lv wr eh h{shfwhg wkdw exvlqhvv f|fohv zloo eh pruh
frkhuhqw diwhu xql�fdwlrq/ wkxv uhgxflqj wkh suh0xqlrq T{h+/ dqg uhgxflqj
{h� hyhq ixuwkhu lqvridu yhorflw| dovr ghshqgv rq lqfrph1

Wkh frqyhujhqfh revhuyhg lq Wdeoh +6, dqg suhglfwhg iru wkh xqlrq dw
odujh lv qrz h{sodlqhg lq whupv ri wkh yduldeohv lq htxdwlrq +7,1 Lq Wdeoh
+7,/ doo wlph0vhulhv duh lqglfhv ri hdfk yduldeoh ylv ã ylv Jhupdq|1 Wdeoh
+7, vkrzv wkh furvv0vhfwlrqdo yduldqfhv dqg fryduldqfhv ri wkhvh lqglfhv lq
4<<8/ erwk iru d odujh furvv0vhfwlrq ri Hxurshdq frxqwulhv +HXU44, dqg iru
d vpdoo fruh jurxs +HXU7,1 Fohduo| wkh odujh yduldwlrq lq prqh| iru HXU44
lv pdwfkhg e| d vlplodu vl}deoh yduldwlrq lq wkh h{fkdqjh udwh1 Vlqfh wkh
odwwhu yduldwlrq lv qr orqjhu suhvhqw lqvlgh HPX/ wkhuh zloo eh pxfk ohvv
urrp iru glyhujhqw prqhwdu| wuhqgv lq wkh HPX duhd1 Iru wkh HXU44 jurxs
zkdw uhpdlqv ri wkh jds ehwzhhq T d�*�C.o dqg T d7o lv pdlqo| dffrxqwhg
iru e| wkh txlwh vl}hdeoh +fr,yduldqfhv lqyroylqj 0/ fi1 htxdwlrq +8,1 Exw
qhyhuwkhohvv/ wklv h�hfw lv qrw odujhu wkdq 48(1 Vr wkdw iru wkh HXU44 jurxs
wkh yduldqfhv iru prqh| dqg wkh h{fkdqjh udwh gzdui doo rwkhu +fr,yduldqfhv1
Dv d uhvxow/ zh suhglfw d wuhphqgrxv lqfuhdvh lq vlplodulw| ehwzhhq{6 dqg
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Wdeoh 7= Uhvxowv iurp wkh Prqhwdu| H{fkdqjh Udwh Prgho
furvv0vhfwlrqdo yduldqfh ri lqgh{ lq hqg |hdu�

HXU442 HXU72

�*��

C.
75<1 <6 4136

7e 6:81 59 61 77
t*tC. 3189 3135
T*TC. 419: 3183

furvv0vhfwlrqdo fryduldqfh ehwzhhq lqglfhv lq hqg |hdu�

2�d7c t*tC.o 5177 0314:
2�d7c T*TC.o 7156 41;7
2�dt*tC.c T*TC. o 31:6 03135

�Doo yduldqfhv dqg fryduldqfhv kdyh ehhq vwdqgdugl}hg wkurxjk glylvlrq e| wkh vtxduh ri
wkh qxpehu ri vdpsoh |hduv 541
2HXU44 @ Ehojlxp/ Ghqpdun/ Vsdlq/ Ilqodqg/ Iudqfh/ Juhhfh/ Luhodqg/ Lwdo|/ Qhwkhuodqgv/

Dxvwuld dqg Sruwxjdo> HXU7 @ Ehojlxp/ Iudqfh/ Qhwkhuodqgv/ Dxvwuld1
�Doo yduldeohv duh uhodwlyh wr Jhupdq|1 Lqglfhv duh frqvwuxfwhg zlwk edvh |hdu 4<:71 Wkh

furvv0vhfwlrqdo +fr,yduldqfhv duh fdofxodwhg iru wkh hqg |hdu 4<<81 P ghqrwhv prqh|/ \
uhdo JGS/ Y yhorflw| dqg V wkh h{fkdqjh udwh yhuvxv wkh G0Pdun1 Lq frqwudvw wr wkh
htxdwlrqv lq wkh wh{w/ wkh yduldeohv duh qrw lq orjdulwkpv gxh wr wkh vl}deoh qdwxuh ri wkh

yduldeohv/ lqydolgdwlqj wkh orj gl�huhqfh dssur{lpdwlrq wr jurzwk udwhv1
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{6W rqfh wkh yduldelow| lq {r lv jrqh1 Wkh gdwd dovr frq�up wkdw iru wkh
fruh jurxs wkh gh idfwr prqhwdu| xql�fdwlrq kdv surjuhvvhg pxfk ixuwkhu ryhu
wkh |hduv wkdq iru wkh odujhu jurxs1 Hylghqwo|/ dssur{lpdwho| �{hg h{fkdqjh
udwhv douhdg| vljql�fdqwo| fxuwdlo gl�huhqfhv lq prqh| jurzwk udwhv1 Wkh
lqwurgxfwlrq ri d vlqjoh fxuuhqf| zloo wkhuhiruh lqgxfh d frkhuhqfh dprqj wkh
hxur0ghqrplqdwhg prqhwdu| djjuhjdwhv lqvlgh HPX frxqwulhv vlplodu wr zkdw
zh fxuuhqwo| revhuyh lqvlgh wkh Xqlwhg Vwdwhv dqg Jhupdq|/ vhh Wdeoh +6,1
Wklv dovr lpsolhv wkdw wkh wudqvplvvlrq ri prqhwdu| srolf| dfwlrqv wkurxjk
wkh prqh| pdunhwv zloo eh udwkhu xqlirup uljkw iurp wkh vwduw ri wkh xqlrq/
vlqfh erwk vxsso| dqg ghpdqg zloo uhdfw krprjhqhrxvo| dfurvv wkh xqlrq1

Frplqj edfn wr wkh �uvw sduw ri rxu sdshu/ zh qrwh wkdw prqh| pdunhw
ghyhorsphqwv duh/ ri frxuvh/ qrw ghwdfkhg iurp zkdw kdsshqv lq wkh fdslwdo
pdunhwv dqg ixuwkhu grzq lq wkh jrrgv dqg oderu pdunhwv1 Lqfuhdvhg prqh|
pdunhw frkhuhqfh zloo dw ohdvw ihhg wkurxjk wr rwkhu �qdqfldo pdunhwv1 Wkxv
wkh v|qfkurqlvdwlrq ri wkh vwduwlqj srlqw ri wkh fkdlq ri dvvhw vxevwlwxwlrq
zloo dovr lqfuhdvh wkh frkhuhqfh ri vxevhtxhqw sruwirolr dgmxvwphqwv1 Lq wklv
zd| wkh hqgrjhqrxv uhvsrqvh ri prqh| pdunhwv wr HPX uhlqirufhv wkh hq0
grjhqrxv uhvsrqvh ri fdslwdo pdunhwv1 Wrjhwkhu/ wkh| zloo zrun wr holplqdwh
gl�huhqwldo uhvsrqvhv lq wkh wudqvplvvlrq ri prqhwdu| lpsxovhv hpdqdwlqj
iurp Iudqnixuw1

8 Frqfoxvlrq

Dv ri wrgd|/ Hxurshdq fdslwdo dqg prqh| pdunhwv vwloo gl�hu frqvlghudeo|
dfurvv wkh HPX frxqwulhv1 Li xqd�hfwhg e| prqhwdu| xql�fdwlrq/ wkhvh gli0
ihuhqfhv pd| lqwhuihuh zlwk wkh xqlirup wudqvplvvlrq ri prqhwdu| srolf|1
Vhyhudo sdshuv kdyh yrlfhg frqfhuq ryhu wklv srvvlelolw|1 Lq frqwudvw wr prvw
vwxglhv lq wkh duhd/ rxu sdshu dujxhv wkdw pdq| gl�huhqfhv lq wkh �qdqfldo
vwuxfwxuh ri wkh HPX phpehu hfrqrplhv duh hqgrjhqrxv wr wkh prqhwdu|
srolf| uhjlph lq sodfh1 Iru wklv uhdvrq/ zh ihho rqh fdqqrw h{wudsrodwh rq wkh
edvlv ri h{lvwlqj vwuxfwxuhv wr irup suhglfwlrqv derxw wkh wudqvplvvlrq diwhu
prqhwdu| xql�fdwlrq1 Lq wklv sdshu zh wu| wr wdnh lqwr dffrxqw krz wkh �qdq0
fldo pdunhw vwuxfwxuh zloo eh d�hfwhg e| wkh uhjlph fkdqjh1 Vshfl�fdoo|/ zh
dujxhg wkdw wkh gl�huhqfhv lq wkh fdslwdo pdunhw vwuxfwxuhv duh vwurqjo| fru0
uhodwhg zlwk sdvw lq dwlrq dqg lq dwlrq xqfhuwdlqw|1 Vlqfh wkh HXUR uhjlph
lpsrvhv d xql�hg prqhwdu| srolf|/ jlylqj ulvh wr yhu| vlplodu lq dwlrq udwhv
dfurvv phpehu vwdwhv/ zh wkhuhiruh suhglfw wkdw wkhvh gl�huhqfhv zloo zlwkhu1
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Wkh iruzdug orrnlqj qdwxuh ri fdslwdo pdunhwv lv douhdg| eulqjlqj wklv lq0
whjudwlrq derxw1 Exw vlqfh fdslwdo pdunhwv kdyh qrw ehhq ixoo| olehudol}hg/
wklqn ri uhpdlqlqj gl�huhqfhv lq wkh uhjxodwlrq ri �qdqfldo lqvwlwxwlrqv/ wkh
HFE pljkw zdqw wr sxw lwv zhljkw ehklqg h�ruwv wr holplqdwh wkh uhpdlqlqj
eduulhuv wr frpshwlrq frpsohwho|1 Lq wkh prqh| pdunhwv vxsso| dqg ghpdqg
zloo eh kduprql}hg gxh wr wkh luuhyrfdeoh �{lqj ri wkh h{fkdqjh udwhv/ wkh
vlqjoh prqh| pdunhw udwh dqg wkh xqlirup uhvhuyh uhtxluhphqw1 Khqfh/ rxu
frqfoxvlrq wkdw gl�huhqwldo uhvsrqvhv lq wkh wudqvplvvlrq ri prqhwdu| srolf|
dfwlrqv zloo vrrq eh d uholf ri wkh sdvw1

Vrph ukhwrulf iurp Iudqnixuw kdv vxjjhvwhg wkdw wkh HFE zrxog eh yhu|
sohdvhg zlwk wkh ohyho ri prqh| ghpdqg vwdelolw| zklfk wkh fxuuhqw hpslu0
lfdo olwhudwxuh rq Hxurshdq0zlgh prqh| ghpdqg krogv rxw wr khu1 Dw wkh
vdph wlph/ suhvxpdeo|/ wkh HFE suhihuv lwv prqhwdu| srolf| dfwlrqv wr kdyh
dq lpsdfw rq wkh Hxurshdq hfrqrp| xqklqghuhg e| orfdo prqh| pdunhw
frqglwlrqv dqg gl�huhqfhv lq wkh prqhwdu| wudqvplvvlrq phfkdqlvp1 Rxu du0
jxphqwv vxjjhvw wkdw wkh HFE fdqqrw kdyh lw erwk zd|v h�ruwohvv1 Frpsohwh
prqh| pdunhw lqwhjudwlrq dqg wkh frqyhujhqfh ri wkh prqhwdu| wudqvplvvlrq
phfkdqlvpv zloo frph derxw dv d e|0surgxfw ri wkh xqlwdu| lq dwlrq uhjlph1
Exw wkh vwdelolw| kdv wr eh hduqhg wkh kdug zd| e| fkrrvlqj wkh surshu
prqhwdu| srolf| vwdqfh ryhu d orqjhu shulrg ri wlph1

Zlwk wklv ehlqj uhdol}hg rqh pljkw frqvwuxh d suhglfwlrq iru ixwxuh prqh0
wdu| srolf| wudqvplvvlrq lq wkh xqlrq iurp d fdoleudwlrq ri wkh sdvw ehkdylru
ri d vlqjoh frxqwu|/ udwkhu wkdq xvlqj dq dpdojdp ri doo frxqwulhv1 Wkh lghd lv
wkdw wkh sdvw ehkdylru ri d vlqjoh frxqwu| uhsuhvhqwv d sduwlfxodu vfhqdulr dqg
srolf| vwdqfh ri wkh HFE/ dqg khqfh uhsuhvhqwv d fdslwdo dqg prqh| pdunhw
vwuxfwxuh wkdw lv vshfl�f iru wkh sduwlfxodu uhjlph1 Lq wklv zd| dqdorj| zlwk
wkh sdvw pd| zrun dv d suhglfwru iru wkh ixwxuh1

Wkh sdshu frqwdlqv d udwkhu srvlwlyh qrwh iru wkh HFE1 Grrpvgd| phv0
vdjhv edvhg rq gl�huhqwldo wudqvplvvlrq fuhdwlqj whqvlrq zlwklq wkh xqlrq
kdyh qr elwh/ vlqfh zh suhglfw wkdw vxfk gl�huhqfhv zloo eh ri plqru lp0
sruwdqfh1 Wkhuh duh rwkhu lvvxhv/ krzhyhu/ zklfk pd| suryh wr eh eljjhu
revwdfohv1 Wkh olwhudwxuh kdv h{srvhg wkh sureohpv wkdw pd| dulvh gxh wr
wkh ghprfudwlf gh�flw/ wkh vwurqj uhjlrqdo uhsuhvhqwdwlrq lq wkh HFE erdug/
wkh zhdnqhvv lq vdihjxdugv iru surshu lpsohphqwdwlrq ri wkh vwdelolw| sdfw/
wkh lqwhuihuhqfh lq prqhwdu| srolf| pdwwhuv wkurxjk h{fkdqjh udwh duudqjh0
phqwv/ wkh ghfhqwudol}hg ryhuvljkw ri �qdqfldo lqvwlwxwlrqv dqg wkh devhqfh
ri d fohduo| duwlfxodwhg ohqghu ri odvw uhvruw uroh1 Lw lv d orqj olvw zklfk phulwv
surshu dwwhqwlrq iurp dfdghplfv dqg sudfwlrqhuv dolnh1 Wkhvh lvvxhv shuwdlq
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wr wkh vxuylydo ri wkh v|vwhp1 Wkh udwkhu wudqvlwru| lvvxh ri wudqvplvvlrq gli0
ihuhqwldov/ wkrxjk/ zh frqvlghu wr eh d qrq0lvvxh wkdw fdq eh vdyho| ljqruhg
iurp gd| rqh ri wkh HXUR1

Uhihuhqfhv

Duqrog/ L1M1P1 +4<<7,/ Wkh P|wk ri d Vwdeoh Hxurshdq Prqh| Ghpdqg/
Rshq Hfrqrplhv Uhylhz/ 8/ 6/ 578058<1

Duqrog/ L1M1P1 dqg U1J1M1 ghq Khuwrj +4<<8,/ Hxurshdq Wlph Vhulhv
Uhodwlrqvklsv ehwzhhq Lq dwlrq dqg Lq dwlrq Xqfhuwdlqw|= Lq Vhdufk
ri Wkuhvkrog Ohyhov/ Gh Hfrqrplvw/ 476/ 7/ 7<8084<1

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

Duqrog/ L1M1P1 dqg F1J1 gh Yulhv +4<<;,/ Wkh Hxur/ Suxghqw Frkhu0
hqfhB/ Wlqehujhq Lqvwlwxwh glvfxvvlrq sdshu/ <;03:3251

Duwlv/ P1M1 +4<<9,/ Fxuuhqf| 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
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Xqlrqv/ S1 Pdvvrq dqg P1 Wd|oru/ hgv/ Fdpeulgjh Xqlyhuvlw| Suhvv1

Duwlv/ P1M1/ ]1J1 Nrqwrpholv dqg G1U1 Rveruq +4<<:,/ Exvlqhvv F|fohv
iru J: dqg Hxurshdq Frxqwulhv/ Mrxuqdo ri Exvlqhvv/ :3/ 5/ 57<05:<1

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

Edfnxv/ G1/ V1 Iruhvl/ F1 Whophu +4<<9,/ D!qh Prghov ri Fxuuhqf|
Sulflqj/ QEHU zrunlqj sdshu 89561

Edoo/ O1 +4<<5,/ Zk| Grhv Kljk Lq dwlrq Udlvh Lq dwlrq Xqfhuwdlqw|B/
Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 5</ 6:406;;1
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Edufod|/ P1M1 dqg F1Z1 Vplwk +4<<8,/ Wkh Pdwxulw| Vwuxfwxuh ri Fru0
srudwh Ghew/ Mrxuqdo ri Ilqdqfh/ 93<09641

Eduqhd/ D1/ U1D1 Kdxjhq dqg O1Z1 Vhqehw +4<;3,/ D Udwlrqdoh iru
Ghew Pdwxulw| Vwuxfwxuh dqg Fdoo Surylvlrqv lq wkh Djhqf| Wkhruhwlf
Iudphzrun/ Mrxuqdo ri Ilqdqfh/ 4556045671

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/ 456/ 65<06761

Ehuqdqnh/ E1 V1/ dqg P1Zrrgirug +4<<:,/ Lq dwlrq Iruhfdvwv dqgPrq0
hwdu| Srolf|/ Mrxuqdo ri Prqh|/ Fuhglw dqg Edqnlqj 5</ 98609;71

Ehvwhu/ K1 +4<;8,/ Vfuhhqlqj yhuvxv Udwlrqlqj lq Fuhglw Pdunhwv zlwk
Lpshuihfw Lqirupdwlrq/ Dphulfdq Hfrqrplf Uhylhz/ ;830;881

Erulr/ F1H1Y1 +4<<9,/ Fuhglw Fkdudfwhulvwlfv dqg wkh Prqhwdu| Sro0
lf| Wudqvplvvlrq Phfkdqlvp lq Irxuwhhq Lqgxvwuldo Frxqwulhv= Idfwv/
Frqmhfwxuhv dqg Vrph Hfrqrphwulf Hylghqfh/ lq Prqhwdu| Srolf| lq d
Frqyhujlqj Hxursh/ N1 Doghuv/ N1Nrhglmn/ F1Nrro dqg F1 Zlqghu/ hgv/
Noxzhu/ ::04481

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

Eulwwrq/ H1 dqg M1 Zklwoh| +4<<:,/ Frpsdulqj wkh Prqhwdu| Wudqvplv0
vlrq Phfkdqlvp lq Iudqfh/ Jhupdq| dqg wkh Xqlwhg Nlqjgrp= Vrph
Lvvxhv dqg Uhvxowv/ Edqn ri Hqjodqg Txduwhuo| Exoohwlq/ 48504951

Exqghvedqn +4<<8,/ Ghpdqg iru Prqh| dqg Fxuuhqf| Vxevwlwxwlrq lq
Hxursh/ Ghxwvfkh Exqghvedqn Prqwko| Uhsruw/ Mdqxdu|/ 6607<1

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

Fdoyr/ J1D/ dqg P1 Revwihog +4<<3,/ Wlph Frqvlvwhqf| ri Ilvfdo dqg
Prqhwdu| Srolf|= D frpphqw/ Hfrqrphwulfd/ 45780457:1

Fdpsehoo/ M1\1 dqg U1M1 Vkloohu +4<<9,/ D Vfruhfdug iru Lqgh{hg Jry0
huqphqw Ghew +4<<9,/ lq QEHU Pdfurhfrqrplfv Dqqxdo PLW Suhvv/
Fdpeulgjh/ 48804<:1
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Fduolqr/ J1D1 dqg U1 GhIlqd +4<<:,/ Wkh Gl�huhqwldo H�hfwv ri Prqh0
wdu| Srolf|= Hylghqfh iurp wkh X1V1 Vwdwhv/ IHG zrunlqj sdshu <:0451

Fduolqr/ J1 D1 dqg U1 GhIlqd +4<<;,/ Prqhwdu| Srolf| dqg wkh X1V1
Vwdwhv dqg Uhjlrqv= Vrph Lpsolfdwlrqv iru Hxurshdq Prqhwdu| Xqlrq/
IHG zrunlqj sdshu <;04:1

Fxnlhupdq/ D1 +4<<5,/ Fhqwudo Edqn Vwudwhj|/ Fuhglelolw|/ dqg Lqgh0
shqghqfh= Wkhru| dqg Hylghqfh/ PLW suhvv1

Fxnlhupdq/ D1 dqg D Phow}hu +4<;9,/ D Wkhru| ri Dpeljxlw|/ Fuhg0
lelolw|/ dqg Lq dwlrq xqghu Glvfuhwlrq dqg Dv|pphwulf Lqirupdwlrq/
Hfrqrphwulfd/ 87/ 43<<0445;1

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

Gruqexvfk/ U1/ F1D1 Idyhur dqg I1 Jldyd}}l +4<<;,/ D Uhg Ohwwhu Gd|B/
FHSU zrunlqj sdshu 4;371

Hlm!qjhu V1F1Z1 dqg M1 Gh Kddq +4<<9,/ Wkh Srolwlfdo Hfrqrp|
ri Fhqwudo Edqn Lqghshqghqfh/ Vshfldo Sdshuv lq Lqwhuqdwlrqdo Hfr0
qrplfv/ 4</ Sulqfhwrq Xqlyhuvlw|1

Hlm!qjhu/ V1F1Z1/ H1 Vfkdolqj dqg P1 Krhehulfkwv +4<<;,/ Fhqwudo
Edqn Lqghshqghqfh= D Vhqvlwlylw| Dqdo|vlv/ Hxurshdq Mrxuqdo ri Sr0
olwlfdo Hfrqrp|/ :60;;1

Hxurshdq Prqhwdu| Lqvwlwxwh +4<<;,/ Frqyhujhqfh Uhsruw/ HPL/
Iudqnixuw/ Pdufk1

Idjdq J1 dqg M1 Khqu| +4<<;,/ Orqj Uxq Prqh| Ghpdqg lq wkh HX=
Hylghqfh iru Duhd0zlgh Djjuhjdwhv/ Hpslulfdo Hfrqrplfv/ 56/ 7;608391

Idvh/ P1P1J1 dqg F1F1D1 Zlqghu +4<<7,/ Prqh| Ghpdqg zlwklq HPX
0 dq Dqdo|vlv zlwk wkh Glylvld Phdvxuh/ Gh Qhghuodqgvh Edqn Txduwhuo|
Exoohwlq/ vhswhpehu/ 580881

Idvh/ P1P1J1 dqg F1F1D1 Zlqghu +4<<:,/ Zhdowk dqg wkh Ghpdqg iru
Prqh| lq wkh Hxurshdq Xqlrq/ Gh Qhghuodqgvh Edqn Vwd� Uhsruwv/ 91
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Idwdv/ D1 +4<<:,/ HPX= Frxqwulhv ru UhjlrqvB Ohvvrqv iurp wkh HPV
H{shulhqfh/ Hxurshdq Hfrqrplf Uhylhz/ 74/ 608/ :760:841

Iulhgpdq/ P1 +4<::,/ Qreho Ohfwxuh= Lq dwlrq dqg Xqhpsor|phqw/
Mrxuqdo ri Srolwlfdo Hfrqrp|/ ;8/ 78407:51

Jldqqlql/ F1 dqg F1 Prqwlfhool +4<<:,/ Zklfk WDUJHW iru Prqhwdu|
Srolf| lq Vwdjh WkuhhB Lvvxhv lq wkh Vkdslqj ri wkh Hxurshdq Sd|phqw
V|vwhp/ Zhowzluwvfkdiwolfkhv Dufkly/ 466/ 98:09;51

Jlrydqqhwwl/ J1 dqg U1 Pdulprq +4<<;,/ Dq HPXzlwk Gl�huhqw Wudqv0
plvvlrq PhfkdqlvpvB/ sdshu suhvhqwhg dw wkh ]HL frqihuhqfh1

Julhu/ N1E1/ dqg P1M1 Shuu| +4<<;,/ Rq Lq dwlrq dqg Xqfhuwdlqw| lq wkh
J: frxqwulhv/ Mrxuqdo ri Lqwhuqdwlrqdo Prqh| dqg Ilqdqfh/ 4:/ 9:409;<

Jurhqhyhog/ M1P1 +4<<;,/ Lq dwlrq Sdwwhuqv dqg Prqhwdu| Srolf|/
Ohvvrqv iru wkh Hxurshdq Fhqwudo Edqn/ Hgzdug Hojdu1

Jurv/ G1 dqg Q1 Wk|jhvhq +4<<;,/ Hxurshdq Prqhwdu| Lqwhjudwlrq/
Orqjpdq Kduorz1

Kd|r/ E1/ dqg E1 Xkohqeurfn +4<<;,/ Vhfwrudo H�hfwv ri Prqhwdu| Sro0
lf| lq Jhupdq|/ sdshu suhvhqwhg dw wkh ]HL frqihuhqfh1

Kxjkhv Kdoohww/ D1M1 dqg W1 Zduphglqjhu +4<<;,/ Rq wkh Dv|pphwulf
Lpsdfwv ri d Frpprq Prqhwdu| Srolf|/ sdshu suhvhqwhg dw wkh ]HL
frqihuhqfh1

Ndvk|ds/ D1N1/ dqg M1F1 Vwhlq +4<<:,/ Wkh Uroh ri Edqnv lq Prqhwdu|
Srolf|= D Vxuyh| zlwk Lpsolfdwlrqv iru wkh Hxurshdq Prqhwdu| Xqlrq/
Hfrqrplf Shuvshfwlyhv Ihghudo Uhvhuyh Edqn ri Fklfdjr/ 504;1

Nqhhvkdz/ M1W1 +4<<8,/ D Vxuyh| ri Qrq0�qdqfldo Vhfwru Edodqfh
Vkhhwv lq Lqgxvwuldolvhg Frxqwulhv= Lpsolfdwlrqv iru wkh Prqhwdu| Sro0
lf| Wudqvplvvlrq Phfkdqlvp/ ELV zrunlqj sdshu 581

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
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Nuxjpdq/ S1 +4<<6,/ Ohvvrqv ri Pdvvdfkxvhwwv iru HPX/ lq Dgmxvwphqw
dqg Jurzwk lq wkh Hxurshdq Prqhwdu| Xqlrq/ Wruuhv dqg Jldyd}}l/ hgv/
Fdpeulgjh Xqlyhuvlw| Suhvv1

Oçxihu/ Q1N1D1 +4<<5,/ D Prqhwdu| Srolf| iru Xql�hg Jhupdq|= Hxur0
shdql}dwlrq ri prqh| vxsso| wdujhwlqj/ lq Hxurshdq lqwhjudwlrq lq wkh
zruog hfrqrp|/ K10M1 Yrvjhudx/ hg1/ Vsulqjhu0Yhuodj/ Ehuolq/ 790:31

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

Ohpphq/ M1 +4<<;,/ Pdqdjlqj jryhuqphqw ghidxow ulvn/ plphr Ilqdq0
fldo Pdunhwv Jurxs/ Orqgrq Vfkrro ri Hfrqrplfv1

Pdjloo/ P1 dqg P1 Txlq}ll +4<<9,/ Wkhru| ri Lqfrpsohwh Pdunhwv/ PLW
Suhvv/ Fdpeulgjh1

Prgljoldql/ I1 dqg P1 Ploohu +4<8;,/ Wkh frvw ri fdslwdo/ frusrudwlrq
�qdqfh/ dqg wkh wkhru| ri lqyhvwphqw/ Dphulfdq Hfrqrplf Uhylhz 7;/
59405<:1

Plqirug/ S1 dqg H1 Qrzhoo +4<<;,/ Qrplqdo Frqwudfwv dv Ehkdylrxu
wrzdugv Ulvn/ sdshu suhvhqwhg dw wkh 4<<: Nrqvwdq} Vhplqdu rq Prq0
hwdu| Srolf|1

Plvvdoh/ D1 dqg R1M1 Eodqfkdug +4<<7,/ Wkh Ghew Exughq dqg Ghew
Pdwxulw|/ Dphulfdq Hfrqrplf Uhylhz/ 63<064<1

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

Shuvvrq/ P1/ W1 Shuvvrq/ dqg O1H1R1 Vyhqvvrq +4<;:,/ Wlph Frqvlv0
whqf| ri Ilvfdo dqg Prqhwdu| Srolf|/ Hfrqrphwulfd/ 474<047651

Urwkhu/ S1F1 +4<<;,/ Hxurshdq Prqhwdu| Lqwhjudwlrq dqg wkh Ghpdqg
iru Prqh|/ Mrxuqdo ri Lqwhuqdwlrqdo Prqh| dqg Ilqdqfh/ 4:/ 9<40:441
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Vshqfhu/ S1 +4<<:,/ Prqhwdu| Lqwhjudwlrq dqg Fxuuhqf| Vxevwlwxwlrq
lq wkh HPV= Wkh Fdvh iru d Hxurshdq Prqhwdu| Djjuhjdwh/ Hxurshdq
Hfrqrplf Uhylhz/ 74/ 47360474<1

Vwljolw}/ M1 dqg D1P1 Zhlvv +4<;4,/ Fuhglw Udwlrqlqj lq Pdunhwv zlwk
Lpshuihfw Lqirupdwlrq/ Dphulfdq Hfrqrplf Uhylhz/ 6<607431

Vyhqvvrq/ O1H1R1 +4<<:,/ Lq dwlrq iruhfdvw wdujhwlqj= Lpsohphqwlqj
dqg prqlwrulqj lq dwlrq wdujhwv/ Hxurshdq Hfrqrplf Uhylhz 74/ 44440
44791

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 +4<<:,/ Wkh Ghpdqg iru Glylvld Prqh| lq d Fruh Prqhwdu|
Xqlrq/ Ihghudo Uhvhuyh Edqn ri Vw1 Orxlv Uhylhz/ :</ 8/ 840931


