
Mre Fuhdwlrq lq Lwdo|= Jhrjudsk|/ Whfkqrorj|

dqg Lqiudvwuxfwxuhv

Dohmdqgur Fxôdw dqg Jlrydqql Shul

LJLHU dqg FHSU/ Xqlyhuvlwã Erffrql LJLHU dqg HXL

Vhswhpehu 44/ 5333

Devwudfw

Wkh uhfhqw glvpdo shuirupdqfh ri ryhudoo mre fuhdwlrq kdv ohiw Lwdo|/ dv
ri wkh hqg ri wkh <3*v/ zlwk yhu| orz sduwlflsdwlrq dqg kljk xqhpsor|phqw
udwhv1 Pruhryhu/ Lwdo| h{klelwv d odujh uhjlrqdo glvshuvlrq ri wkrvh ydul0
deohv zkhq frpsduhg wr vlplodu Hxurshdq Xqlrq hfrqrplhv1 Wkh suhvhqw
sdshu/ xvlqj Fhqvxv gdwd rq hpsor|phqw iurp :;7 Orfdo Oderu V|vwhpv
+OOV*v,/ fryhulqj wkh zkroh Lwdoldq whuulwru|/ dqdo|}hv mre fuhdwlrq dqg
lwv ghwhuplqdqwv iru wkh 4<;404<<9 shulrg1 Orfdo fkdudfwhulvwlfv +lqsxw0
rxwsxw olqndjhv/ srro ri orfdo zrunhuv/ whfkqrorjfdo vslooryhuv,/ whfkqrorj0
lfdo gl�xvlrq dqg lqiudvwuxfwxuh surylvlrq d�hfw surgxfwlylw| lq hdfk OOV
dqg/ odfnlqj zdjh  h{lelolw|/ wkh| ghwhuplqh gl�huhqfhv lq mre fuhdwlrq
dfurvv wkhp1 Zh dqdo|}h wkrvh fkdudfwhulvwlfv dfurvv Lwdoldq OOV*v dqg
uhjlrqv/ ghyhorslqj phdvxuhv iru hdfk ri wkhp dqg wkhq zh hvwlpdwh wkhlu
lpsdfw rq mre fuhdwlrq1 Wkh vl}deoh +31;( d |hdu, gl�huhqfh lq hpsor|0
phqw jurzwk ehwzhhq wkh Qruwkhdvw dqg wkh Vrxwkzhvw/ dv zhoo dv wkh
ryhudoo gl�huhqfhv dfurvv OOV*v duh h{sodlqhg xs wr rqh wklug e| wkrvh
fkdudfwhulvwlfv1 Lq sduwlfxodu/ vwurqj orfdo lqsxw0rxwsxw olqndjhv dfurvv
lqgxvwulhv dqg idvw jurzlqj wudqvsruw lqiudvwuxfwxuhv duh vkrzq wr eh lp0
sruwdqw ghwhuplqdqwv ri mre fuhdwlrq1 Wkh vrxwkhuq Lwdoldq hfrqrp|
hphujhv lq wklv dqdo|vlv dv udwkhu gl�huhqwldwhg zlwklq lwvhoi1 Vrph sduwv
ri wkh Vrxwkhdvw vkrz fxuuhqw fkdudfwhulvwlfv frpsdwleoh zlwk jrrg mre
fuhdwlrq/ sduwlfxoduo| li khoshg e| lqyhvwphqw lq lqiudvwuxfwxuhv1 Prvw ri
wkh Vrxwkzhvw/ rq wkh rwkhu kdqg/ lv vwloo odfnlqj orfdo fkdudfwhulvwlfv iru
vhoi0vxvwdlqhg mre fuhdwlrq dqg kdv ehhq vwurqjo| shqdol}hg e| wkh fxw lq
sxeolf lqyhvwphqw lq wkh <3*v1

Wkh dxwkruv wkdqn Wlwr Erhul/ Slhwur Jduledogl/ dqg Glhwhu Xuedq iru
xvhixo frpphqwv rq d suhylrxv yhuvlrq ri wkh sdshu/ dqg Dqguhd Jhqwlolql
iru h{fhoohqw uhvhdufk dvvlvwdqfh1 Wkh xvxdo glvfodlphuv dsso|1

Dgguhvv= f2r LJLHU yld Vdodvfr 6/ 5346; Plodqr/ Lwdo|1 hpdlo= doh1fxqdwCxql0
erffrql1lw/ jlrydqql1shulCxql0erffrql1lw1
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4 Lqwurgxfwlrq

Dv hfrqrplvwv dqg srolf|0pdnhuv kdyh riwhq uhpdunhg/ wzr glvdssrlqwlqj whq0
ghqflhv vwdqg rxw lq wkh hfrqrplf shuirupdqfh ri Lwdo| lq wkh ;3*v dqg hduo|
<3*v1 Wkh �uvw lv wkh glvpdo shuirupdqfh ri mre fuhdwlrq gxulqj wkhvh wzr
ghfdghv4 / judqwlqj Lwdo| wkh odvw srvlwlrq iru hpsor|phqw jurzwk dprqj wkh
odujh hfrqrplhv ri wkh zruog1 Dv vkrzq lq Wdeoh 4/ erwk lq wkh shulrg 4<;40
4<<9 dqg lq wkh uhfhvvlrqdo vxe0shulrg 4<<404<<9/ Lwdo| kdv ehhq/ e| idu/ wkh
zruvw shuiruphu lq whupv ri hpsor|phqw jurzwk +jH,1 Vxfk shuirupdqfh kdv
ohiw Lwdo| lq 4<<; dv wkh frxqwu| zlwk wkh kljkhvw xqhpsor|phqw udwh +x<; , dqg
wkh orzhvw sduwlflsdwlrq udwh +s<;, dprqj wkh odujh lqgxvwuldol}hg hfrqrplhv +vhh
Wdeoh 4,1

Wdeoh 4= Hpsor|phqw Shuirupdqfhv lq J:

Frxqwu| jH+
3;4�3 <9, jH+

3<4�3 <9, s<; x<;

XVD 41:7 413; ::1: 718
Mdsdq 4135 3196 :;14 714
Jhupdq| 316: 0315; :415 <17
Iudqfh 3148 03146 9:16 441:
Lwdo| 0313: 03178 8; 4516

XN 31:5 13169 :818 916
Fdqdgd 4187 3196 :918 ;17
Vrxufh= RHFG Hfrqrplf Rxworrn/ 4<<<
Hpsor|phqw Jurzwk lv lq dyhudjh |hduo| shufhqwdjh udwhv

Wkh vhfrqg doduplqj wuhqg lv wkh uhpdundeoh uhjlrqdo glvshuvlrq lq mre fuh0
dwlrq +dv zhoo dv lq JGS jurzwk,/ zklfk pdnhv Lwdo| wkh frxqwu| zlwk wkh odujhvw
uhjlrqdo glvsdulwlhv lq xqhpsor|phqw udwhv dprqj wkh Hxurshdq Xqlrq +khuh0
diwhu HX, hfrqrplhv dv ri |hdu 4<<;1 Pruhryhu/ odfn ri hpsor|phqw jurzwk/
udwkhu wkdq vorz jurzwk lq surgxfwlylw|/ kdv ehhq lghqwl�hg dv wkh pdlq frq0
wulexwru wr wkh edg shuirupdqfh ri JGS jurzwk lq wkh Ph}}rjlruqr lq wkh <3*v5 1
Iljxuh 4 uhsuhvhqwv hdfk frxqwu| ri wkh HX dv d yhuwlfdo vhjphqw lq wkh judsk/
vsdqqlqj wkh udqjh ri xqhpsor|phqw udwhv ri lwv uhjlrqv1 Wkh orzhu erxqg ri
wkh vhjphqw +dqg wkh ydoxh zulwwhq qh{w wr lw, fruuhvsrqgv wr wkh orzhvw uhjlrqdo
xqhpsor|phqw udwh zkloh wkh xsshu erxqg lv wkh kljkhvw uhjlrqdo xqhpsor|phqw
udwh/ zkloh d olwwoh krul}rqwdo pdun lqglfdwhv wkh dyhudjh xqhpsor|phqw udwh ri
wkh frxqwu|1 Dv wkh �jxuh vkrzv/ zkloh wkh Lwdoldq qruwkhdvwhuq uhjlrqv shuirup
forvh wr ixoo hpsor|phqw +xqhpsor|phqw udwhv dw 814(, dqg dprqj wkh ehvw lq
Hxursh/ vrph vrxwkhuq uhjlrqv djrql}h dw xqhpsor|phqw ohyhov dv kljk dv 59(
+Fdpsdqld,1

4Wkh Lwdoldq shuirupdqfh lq fuhdwlqj mrev iru wkh |hduv *<:/ *<; dqg *<< kdv ehhq ehwwhu
dqg forvh wr wkh dyhudjh ri wkh vhyhq odujhvw hfrqrplhv1

5Vhh Fdvdyrod dqg Vhvwlwr ^9` dqg Khoj hw do1 ^4;` iru dq dffrxqw ri wklv idfw1
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Iljxuh 4= Uhjlrqdo Xqhpsor|phqw Glvshuvlrq lq HX phpehu Vwdwhv

Dqdo|vwv dqg srolf|0pdnhuv kdyh lghqwl�hg vrph lpsruwdqw idfwruv frq0
wulexwlqj wr wkh glvdssrlqwlqj djjuhjdwh shuirupdqfh ri mre fuhdwlrq lq wkh
Lwdoldq hfrqrp|1 Iluvw/ wkh uhpdundeoh exgjhwdu| dgmxvwphqw fduulhg rxw lq wkh
4<<304<<; shulrg6 kdv ehhq dfklhyhg zlwk wd{ lqfuhdvhv dqg sxeolf lqyhvwphqw
fxwv fdxvlqj d odujh qhjdwlyh vkrfn wr JGS jurzwk +vhh Hxurshdq Frpplvvlrq
^46` iru d ghwdlohg dqdo|vlv,1 Vhfrqg/ oderu pdunhw uljlglwlhv dqg gl!fxowlhv lq
klulqj dqg �ulqj kdyh riwhq ehhq vlqjohg rxw dv vwuxfwxudo uhdvrqv iru vxfk voxj0
jlvk shuirupdqfhv1 Uhirupv lq wklv �hog duh frqvlghuhg dv wkh qhfhvvdu| suhplvhv
iru d pruh g|qdplf oderu pdunhw zklfk h!flhqwo| uhdoorfdwhv dqg fuhdwhv mrev
+vhh dovr wkh odvw GSHI ^44`,1

Krzhyhu/ wkhvh �djjuhjdwh� idfwruv ohdyh wkh odujh uhjlrqdo glvsdulwlhv lq mre
fuhdwlrq revhuyhg lq Lwdo| xqh{sodlqhg1 Frqfhuqv derxw wkhvh odujh uhjlrqdo
gl�huhqfhv +dqg/ lq sduwlfxodu/ derxw wkh Ph}}rjlruqr sureohp, lqgxfh srolf|0
pdnhuv wr wklqn kdug derxw qhz vroxwlrqv wr wklv orqj vwdqglqj sureohp/ sur0
prwlqj d frpelqdwlrq ri oderu pdunhw srolflhv/ sulydwh lqyhvwphqw lqfhqwlyhv/
dqg sxeolf lqiudvwuxfwxuh surylvlrq wr uhylwdol}h wkh vwdjqdwlqj hfrqrp| ri vrph
uhjlrqv1 +Vhh wkh vhfwlrq rq Ph}}rjlruqr lq GSHI ^44` �Suhphvvh h Frqfox0
vlrql1�, Frqvlghulqj wkh sureohp ri mre fuhdwlrq/ lq rughu wr dgydqfh srwhqwldo
h{sodqdwlrqv dqg wr ghvljq wkh uljkw srolflhv/ lw lv h{wuhpho| lpsruwdqw wr kdyh
d ghwdlohg dqg uholdeoh uhsuhvhqwdwlrq ri hpsor|phqw jurzwk qrw rqo| dfurvv
Lwdoldq uhjlrqv/ exw zlwklq uhjlrqv wkhpvhoyhv1 Uhjlrqv lq vrxwkhuq Lwdo| duh
qrw krprjhqhrxv xqlwv/ dqg dplgvw d jhqhudo glvdssrlqwlqj shuirupdqfh vrph
orfdwlrqv dqg glvwulfwv kdyh ehhq lpphqvho| vxffhvvixo lq fuhdwlqj mrev dqg jhq0

6Wklv dgmxvwphqw kdv fdxvhg d ghfuhdvh ri qlqh shufhqwdjh srlqwv ri wkh ghew2JGS udwlr/
doorzlqj Lwdo| wr phhw wkh Pddvwulfkw fulwhuld dqg mrlq wkh HPX lq 4<<;1
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hudwlqj JGS jurzwk hyhq lq wkh ;3*v dqg <3*v1 H{dpsohv duh wkh surylqfhv ri
Shvfdud dqg Whudpr lq Deux}}r/ zklfk kdyh ehhq dprqj wkh ehvw Lwdoldq shu0
iruphuv lq hpsor|phqw jurzwk dqg JGS jurzwk/ sxoohg e| wkh vxffhvv ri vrph
errplqj lqgxvwuldo glvwulfwv1

Wkhuhiruh/ dqdo|}lqj vpdoo jhrjudsklfdo xqlwv/ vkrxog hqdeoh xv wr lghqwli|
wkh vxffhvvixo rqhv lq whupv ri mre fuhdwlrq dqg wr orrn iru wkh orfdo idfwruv
zklfk kdyh ghwhuplqhg wklv vxffhvv> wklv vwudwhj| vkrxog dovr khos xv dvvhvv
wkh lpsruwdqfh ri uhjlrqdo whfkqrorjlfdo surjuhvv dqg orfdo lqiudvwuxfwxuhv lq
jhqhudwlqj uhjlrqdo hpsor|phqw1 Wklv nlqg ri dqdo|vlv fdq dovr eh frqvlghuhg
dv d whvw ri wkh �lqgxvwuldo glvwulfwv� wkhrulhv1 Qdpho| zh dvvhvv wkh lpsruwdqfh
ri h{whuqdo djjorphudwlrq hfrqrplhv/ fhoheudwhg e| wkh olwhudwxuh rq glvwulfwv7 /
lq mre fuhdwlrq/ dqg phdvxuh krz pxfk ri wkh uhjlrqdo glvsdulwlhv lq mre fuhdwlrq
fdq eh wudfhg edfn wr wkhvh orfdo idfwruv1

Wkh suhvhqw sdshu xvhv wkh prvw uholdeoh dqg jhrjudsklfdoo| ghwdlohg gdwd rq
hpsor|phqw wr frqvwuxfw wkh pds ri mre fuhdwlrq lq wkh sulydwh vhfwru ehwzhhq
4<;4 dqg 4<<9 lq Lwdo| dw d yhu| �qh jhrjudsklfdo ohyho +wkh xqlwv ri dqdo|vlv
duh :;7 Orfdo Oderu V|vwhpv,1 Wkh gdwd duh surgxfhg e| wkh Fhqvxv ri Pdqx0
idfwxuhv dqg Vhuylfhv +LVWDW ^54`/ ^55` dqg ^56`,1 Xvlqj wkhvh gdwd dqg uhjlrqdo
gdwd iurp vhyhudo vrxufhv zh dovr dvvhvv wkh lpsruwdqfh ri orfdo dqg uhjlrqdo
idfwruv lq h{sodlqlqj mre fuhdwlrq lq wkh 4<;404<<9 shulrg1 Zh xvh d udwkhu
vlpsoh iudphzrun iru wkh dqdo|vlv/ dvvxplqj wkdw orqj0uxq jurzwk ri hpsor|0
phqw lq d orfdolw| lv ghwhuplqhg e| orqj0uxq oderu ghpdqg1 Lq rughu wr h{sodlq
gl�huhqw udwhv ri oderu fuhdwlrq dfurvv Lwdoldq orfdo oderu v|vwhpv/ zh orrn iru
orfdo idfwruv wkdw d�hfw surgxfwlylw| jurzwk/ dqg dqdo|}h wkhp dw wkh uhjlrqdo
dqg vxe0uhjlrqdo ohyho1

Edvhg rq wkh wkhrulhv ri djjorphudwlrq h{whuqdolwlhv/ zh �uvw dqdo|}h vwuxf0
wxudo fkdudfwhulvwlfv wkdw pdnh orfdo v|vwhpv pruh surgxfwlyh dqg wkxv pruh
olnho| wr jhqhudwh mrev1 Vhfrqg/ zh xvh uhjlrqdo gdwd wr fdofxodwh udwhv ri whfk0
qrorjlfdo surjuhvv dfurvv uhjlrqv dqg hydoxdwh lwv lpsdfw rq orfdo oderu fuhdwlrq1
Ilqdoo|/ zh frqvlghu wkh h�hfw ri sxeolf lqiudvwuxfwxuh lq jhqhudwlqj hpsor|phqw
jurzwk1 Rxu dqdo|vlv hqdeohv xv wr dvvhvv wkh lpsruwdqfh ri orfdo dqg uhjlrqdo
vwuxfwxudo idfwruv lq jhqhudwlqj hpsor|phqw1 Lq sduwlfxodu/ zh duh deoh wr whoo
krz pxfk ri wkh uhjlrqdo glvsdulwlhv lq mre fuhdwlrq lv gxh wr orfdo djjorphudwlrq
hfrqrplhv/ whfkqrorjlfdo surjuhvv/ dqg fuhdwlrq ri lqiudvwuxfwxuhv1 Wkhvh idfwruv
duh dprqj wkh prvw lpsruwdqw ghwhuplqdqwv ri surgxfwlylw| dqg hpsor|phqw
jurzwk lq wkh orqj uxq1 Wkh lpsolfdwlrqv ri rxu dqdo|vlv duh lpsruwdqw dqg
idu uhdfklqj1 Iluvw ri doo/ zh lghqwli| wkh orfdo oderu v|vwhpv zklfk kdyh wkh
vwurqjhvw srwhqwldo iru ixwxuh jurzwk/ edvhg rq wkhlu fxuuhqw fkdudfwhulvwlfv +lq
4<<9, dqg rq rxu hvwlpdwhv1 Vhfrqg/ zh duh deoh wr dvvhvv wkh lpsdfw ri uhjlrqdo
whfkqrorj| dqg lqiudvwuxfwxuhv rq hpsor|phqw fuhdwlrq/ vr wkdw srolflhv dlphg
dw lpsurylqj hlwkhu ri wkhp frxog eh hydoxdwhg dv idu dv wkhlu lpsdfw rq mre
fuhdwlrq lv frqfhuqhg1

7Vhh Ehffdwwlql^5` dqg Euxvfr^7` dprqj wkh rwkhuv
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Wkh uhvw ri wkh sdshu lv rujdql}hg dv iroorzv= Vhfwlrq 5 surylghv d ghvfuls0
wlrq ri wkh gl�huhqfhv lq mre fuhdwlrq dfurvv pdfur0duhdv/ surylqfhv dqg orfdo
oderu v|vwhpv lq Lwdo| iru wkh 4<;404<<9 shulrg1 Vhfwlrq 6 surylghv wkh iudph0
zrun ri rxu dqdo|vlv/ vwuhvvlqj wkh lpsruwdqfh ri oderu ghpdqg dqg surgxf0
wlylw| lq mre fuhdwlrq1 Vhfwlrq 7 dqdo|}hv wkh orfdo dqg uhjlrqdo ghwhuplqdqwv
ri surgxfwlylw| dqg mre fuhdwlrq/ ghvfulelqj krz zh phdvxuh orfdo djjorphu0
dwlrq hfrqrplhv/ whfkqrorjlfdo surjuhvv dqg sxeolf lqiudvwuxfwxuhv1 Vhfwlrq 8
suhvhqwv wkh hvwlpdwhv ri wkh h�hfw ri wkhvh idfwruv rq hpsor|phqw jurzwk iru
wkh 4<;404<<9 shulrg1 Vhfwlrq 9 shuirupv vrph surmhfwlrqv dqg dvvhvvhv wkh
fxuuhqw �mre0jhqhudwlqj srwhqwldo� ri Lwdoldq OOV/ zklfk vkrxog eh khosixo wr
ghvljq dssursuldwh srolflhv iru wkh ixwxuh1 Vhfwlrq : frqfoxghv1

5 Mre Fuhdwlrq= d Ghvfulswlyh Dqdo|vlv

Lw lv lpsruwdqw wr grfxphqw wkh ghjuhh ri khwhurjhqhlw| lq mre fuhdwlrq dfurvv
wkh Lwdoldq whuulwru|/ wr frqylqfh wkh uhdghu wkdw zh fdq uhdoo| ohduq vrphwklqj
orrnlqj zlwklq wkh frxqwu| dqg dqdo|}lqj vxfk yduldwlrq1 Pruhryhu zh zloo
dujxh wkdw wkh vpdoo jhrjudsklfdo xqlwv zh fkrrvh iru rxu hfrqrphwulf dqdo|vlv/
qdpho| wkh Orfdo Oderu V|vwhpv +OOV iurp qrz rq,/ duh wkh ehvw wr fduu| wkh
dqdo|vlv ri mre fuhdwlrq dqg lwv orfdo ghwhuplqdqwv1 Lq wklv vhfwlrq zh suhvhqw
vrph vwdwlvwlfv dqg vrph pdsv wr vxppdul}h wkh uhohydqw lqirupdwlrq rq mre
fuhdwlrq lq Lwdo| lq wkh 4<;404<<9 shulrg/ dqg zh surylgh vrph lqirupdwlrq rq
wkh gdwd wkhpvhoyhv1

Dv phqwlrqhg deryh zh xvh gdwd iurp wkh Lwdoldq Fhqvxv ri Pdqxidfwxuhv
dqg Vhuylfhv fryhulqj wkh shulrg 4<;404<<9 +wkh |hduv ri fhqvxvhv zhuh 4<;4/
4<<4 dqg 4<<9,1 Wkh fhqvxv gdwd frqwdlq d frxqw ri hpsor|hhv ryhu wkh qd0
wlrqdo whuulwru|/ djjuhjdwhg lq 7: vhfwruv +pdgh frpsdwleoh dfurvv fhqvxvhv, dqg
lq ;*433 frpxql +yhu| vpdoo pxqlflsdolwlhv frpsdudeoh wr frxqwlhv lq wkh XV,1
Zkloh vwlfnlqj wr wkh gh�qlwlrq ri lqgxvwulhv surylghg e| LVWDW zh kdyh djjuh0
jdwhg wkh gdwd lq :;7 Orfdo Oderu V|vwhpv +Vlvwhpl Orfdol gho Odyrur,/ xvlqj wkh
gh�qlwlrq surylghg e| Viru}l dqg whfkqlfdoo| lpsohphqwhg xvlqj wkh jurxslqjv
lq LVWDW ^57`1 OOV*v duh jhrjudsklfdo xqlwv zklfk/ gl�huhqwo| iurp uhjlrqv dqg
surylqfhv/ duh qrw duelwudulo| gh�qhg iurp dq hfrqrplf srlqw ri ylhz1 Lq idfw
wkhvh xqlwv wu| wr pdwfk wkh gh�qlwlrq ri oderu pdunhwv dv forvho| dv srvvleoh lq
wkh iroorzlqj vhqvh=

41 Wkh| duh pdgh ri vsdwldoo| frqqhfwhg frxqwlhv1

51 Pruh wkdq :8( ri wkh uhvlghqwv lq wkh xqlw zrunv lq wkh xqlw lwvhoi1

61 Wkh| pxvw eh uhfrjql}hg dv orfdo oderu pdunhwv lq wkh vhqvh wkdw orfdo
�upv prvwo| hpsor| orfdo zrun irufh1
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Wkxv/ wkhvh xqlwv kdyh ehhq gh�qhg nhhslqj lq plqg wkdw vrph nlqg ri hfr0
qrplf lqwhudfwlrqv/ vxfk dv oderu srrolqj dqg gl�xvlrq ri whfkqrorjlfdo nqrzo0
hgjh/ duh olnho| wr eh pruh lqwhqvh zlwklq vpdoohu dqg ghqvhu xqlwv uhsuhvhqwlqj
rqh oderu pdunhw1 Wkh :;7 OOV*v fryhu wkh zkroh Lwdoldq whuulwru|/ dqg lghq0
wli| oderu pdunhwv udqjlqj iurp odujh wrzqv +vxfk dv Plodqr/ Urph/ Wrulqr/
Ioruhqfh,/ wr phglxp vl}h wrzqv +vxfk dv Prghqd/ Sdgryd/ Sudwr/ Dyhoolqr/
Fdwdq}dur,/ grzq wr yhu| vpdoo xqlwv1

Zh frqvlghu rqo| wkh sulydwh lqgxvwuldo dqg vhuylfh vhfwruv lq rxu dqdo|vlv1
Zh duh dzduh wkdw d pdmru rplvvlrq lv wkh sxeolf vhfwru +pdlqo| khdowk0fduh/
hgxfdwlrq dqg sxeolf dgplqlvwudwlrq,/ zklfk lv udwkhu odujh lq vrph uhjlrqv dqg
kdv fuhdwhg d odujh qxpehu ri mrev1 Krzhyhu/ zh duh lqwhuhvwhg lq dqdo|}lqj wkh
fuhdwlrq ri hpsor|phqw lq wkh sulydwh vhfwru wr lvrodwh wkh pdunhw ghwhuplqdqwv
ri gl�huhqwldo mre fuhdwlrq1 Wkh ixwxuh ri mre fuhdwlrq lq Lwdo| vkrxog uho| rq wkh
sulydwh vhfwru dq|zd| dv/ li dq|wklqj/ sxeolf vhfwru*v mrev zloo suredeo| ghfuhdvh
gxh wr sulydwl}dwlrqv1

514 OOV*v/ Surylqfhv dqg Pdfur0uhjlrqv

Glvfxvvlqj oderu fuhdwlrq lq Lwdo| zlwk dq hpskdvlv rq lwv xqhyhq jhrjudsklfdo
glvwulexwlrq lv ehwwhu grqh/ dw �uvw/ e| fkrrvlqj gl�huhqw ohyho ri jhrjudsklfdo
djjuhjdwlrq> lq wklv zd| zh shufhlyh wkh h{lvwhqfh ri gl�huhqw �ohyhov� ri vxfk d
sureohp1 Iluvw/ frqvlghulqj pdfur0duhdv +Wdeoh 5, zh vhh wkdw wkh Qruwkhdvw ri
wkh frxqwu| lv frqvlvwhqwo| wkh ehvw shuiruplqj duhd zlwk srvlwlyh udwhv ri mre
fuhdwlrq lq wkh 4<;404<<9 shulrg +rssrvlwh wr wkh uhvw ri wkh frxqwu| zkhuh mrev
kdyh ehhq ghvwur|hg ru eduho| nhsw frqvwdqw,1 Hyhq lq wkh uhfhvvlrqdo skdvh
ri wkh hduo| <3*v wkh Qruwkhdvw vwloo h{klelwv dq lqfuhdvh lq wkh qxpehu ri mrev1
Uhpdundeo|/ lq wklv shulrg/ lw grhv ehwwhu wkdq wkh XN/ zklfk kdv ehhq wkh
frxqwu| fuhdwlqj mrev dw wkh idvwhvw udwh lq wkh odvw wzr ghfdghv/ dprqj wkh
Odujh Hxurshdq hfrqrplhv1 Dw wkh rssrvlwh hqg ri wkh udqjh ri shuirupdqfh/
wkh Vrxwkzhvw kdv ehhq frqvlvwhqwo| wkh zruvw shuiruphu wkurxjkrxw wkh shulrg
dqg sduwlfxoduo| gxulqj wkh uhfhvvlrq 4<<404<<91 Lq idfw lw kdv ghvwur|hg sulydwh0
vhfwru mrev dw d udwh ri 316;( d |hdu1 Wkh gl�huhqfh lq hpsor|phqw jurzwk
ehwzhhq wkh Qruwkhdvw dqg wkh Vrxwkzhvw kdv ehhq 31;( srlqwv d |hdu/ zklfk lv
dv odujh dv wkh gl�huhqfh ehwzhhq wkh zruvh +Lwdo|, dqg wkh ehvw +XN, Hxurshdq
shuirupdqfhv lq mre fuhdwlrq1

9



Wdeoh 5= Hpsor|phqw Jurzwk lq Pdfur Duhdv

Duhd jH+
3;4�3 <9, jH+

3<4�3 <9,
Qruwk Hdvw 3176( 3153(
Qruwk Zhvw 03166( 03139(
Fhqwhu 3135( 03139(
Vrxwk Hdvw 3139( 03179(
Vrxwk Zhvw 0316;( 03186(
Vrxufh= Rxu Fdofxodwlrqv rq LVWDW gdwd
Hpsor|phqw Jurzwk lv lq dyhudjh |hduo| shufhqwdjh udwhv

Wklv pdfur0uhjlrqv* vxppdu| frqfhdov vrph odujhu gl�huhqfhv lq wkh mre
fuhdwlrq ri vpdoohu jhrjudsklfdo xqlwv/ exw douhdg| jlyhv wkh ihholqj ri wkh pdj0
qlwxghv lqyroyhg1 Iljxuh 5 vkrzv jhrjudsklfdo gl�huhqfhv lq ghwdlo e| glvdjjuh0
jdwlqj Lwdo| e| surylqfh/ dqg uhsuhvhqwlqj hpsor|phqw jurzwk lq |hduo| shu0
fhqwdjh udwhv zlwk wkh udqjh ri jud| froru= d gdunhu jud| phdqv odujhu mre
fuhdwlrq1 Ehvlghv frq�uplqj wkh frqfhqwudwlrq ri jrrg shuiruplqj surylqfhv lq
wkh Qruwkhdvw dqg wkh frqfhqwudwlrq ri edg shuiruplqj surylqfhv lq wkh Vrxwk0
zhvw.lvodqgv dqg wkh Qruwkzhvw/ Iljxuh 5 dovr vkrzv wkh odujh glvshuvlrq ri
shuirupdqfhv1 Wkh vwdqgdug ghyldwlrq ri wkh glvwulexwlrq ri jurzwk udwhv iru
surylqfhv lv 3145(/ dqg wkh gl�huhqfh ehwzhhq wkh orzhvw dqg wkh kljkhvw lv
durxqg 31<(1

Ilqdoo| prylqj wr wkh vpdoohvw jhrjudsklfdo xqlwv/ wkh OOV*v/ zh revhuyh d
uhpdundeoh khwhurjhqhlw| lq wkhlu vl}h/ ghqvlw| dqg shuirupdqfhv1 Hdfk ri wkhp
lv frqvlghuhg dv rqh vlqjoh revhuydwlrq lq rxu hfrqrphwulf dqdo|vlv1 Wkh ghqvlw|
ri srsxodwlrq +lq 4<<9, udqjhg iurp 6833 lqkdelwdqwv shu vtxduh nlorphwhu lq
Qdsohv OOV wr 43 lqkdelwdqwv shu vtxduh nlorphwhu lq Furgr OOV +Orpedugld,1
Wrwdo srsxodwlrq udqjhg iurp 6*645*333 lq Urph wr 5;84 lq Olprqh vxo Jdugd
+Orpedugld,1 Wkh |hduo| jurzwk udwhv ri hpsor|phqw +zkrvh vxppdu| vwdwlvwlfv
dqg wrs dqg erwwrp wdlov duh uhsruwhg lq Wdeoh 6, lq wkh 4<;404<<9 shulrg udqjh
iurp . :1;( d |hdu lq Pho� +Edvlolfdwd, wr 0914( d |hdu lq Srqwheed +Yhqhwr,1
Wkh vwdqgdug ghyldwlrq ri |hduo| jurzwk udwhv ri hpsor|phqw lv 415( dqg wkh
wrs wzhqw| OOV*v h{shulhqfhg d jurzwk udwh ri hpsor|phqw deryh 5( d |hdu/
zklfk lv odujhu wkdq wkh ehvw shuiruplqj frxqwulhv lq wkh zruog1 Qrwlfh wkdw
wkh vpdoohu lv wkh xqlw ri dqdo|vlv wkh odujhu zloo eh wkh yduldqfh dfurvv wkhp/
vlpso| ehfdxvh zh duh dyhudjlqj ryhu d vpdoohu vdpsoh1 Qhyhuwkhohvv wkh idfw
wkdw OOV*v duh gh�qhg dv vlqjoh oderu pdunhwv/ pdnhv wkhp dssursuldwh dqg
phdqlqjixo xqlwv iru wkh dqdo|vlv ri hpsor|phqw1 Wkhuhiruh orrnlqj lqwr wkh
orfdo ghwhuplqdqwv ri vxfk gl�huhqw rxwfrphv lv olnho| wr khos xv ohduq derxw wkh
lpsruwdqfh ri gl�huhqw idfwruv iru mre fuhdwlrq1
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Iljxuh 5= Mre Fuhdwlrq lq Lwdoldq Surylqfhv

Wdeoh 6= Hpsor|phqw Jurzwk lq OOV

Wrs OOV jH+3;4�3 <9, Erwwrp OOV jH+
3;4�3 <9,

Pho� +EDV1, :1;6( Srqwheed+YHQ, 0913(
Fdqd}hl +WDD, 61::( V1 Whuhvd gl Jdooxud +VDU, 0718(
Slhwudoflqd +FDP, 6168( Ereelr +IUL, 0713;(
Dslfh +FDP, 51:3( Sruwr Wrooh +YHQ, 061:4(
Pduwlqd Iudqfd +SXJ, 5193( Elffdul +SXJ, 0618<(
Dyhudjh=0317( Vwg1 Ghy=415:(
Vrxufh= Rxu Fdofxodwlrqv rq LVWDW gdwd

Ehiruh grlqj wkdw/ wkrxjk/ ohw xv dovr wdnh d orrn dw wkh vhfwruldo glphqvlrq ri
mre fuhdwlrq1 Fhuwdlqo| mre fuhdwlrq ydulhv odujho| dfurvv vhfwruv1 Lq Hxursh wkh
vhuylfh vhfwru/ dqg lq sduwlfxodu exvlqhvv/ edqnlqj dqg �qdqfh vhuylfhv kdyh ehhq
wkh odujhvw fuhdwruv ri mrev zkloh pdqxidfwxulqj kdv ghvwur|hg mrev1 Lq rxu gdwd
wkh zruvw shuiruplqj vhfwru kdv ehhq �Phwdoolf Surgxfwv/� zklfk orvw mrev dw d
udwh ri 6( d |hdu gxulqj wkh 4<;404<<9 shulrg/ zkloh wkh ehvw shuiruplqj vhfwru
kdv ehhq �Exvlqhvv vhuylfhv�/ zklfk fuhdwhg mrev dw d udwh ri 51;( shu |hdu1
Zh gr qrw lqwhqg wr dqdo|}h wkh vhfwruldo glphqvlrq ri wkh sureohp lq ghwdlo>
vkliw0vkduh dqdo|vlv uhodwlyh wr wkh Lwdoldq hfrqrp| kdv ehhq grqh douhdg| +vhh
Jduledogl dqg Pdxur ^49` dqg Pdulpöq dqg ]lolerwwl ^58`,/ �qglqj vrphzkdw

;
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Iljxuh 6= Mre Fuhdwlrq qhw ri Lqgxvwu|0Frpsrvlwlrq

pl{hg uhvxowv dv idu dv wkh vhfwru0frqwulexwlrq wr h{sodlq mre fuhdwlrq lq Hxursh
lv frqfhuqhg1

Qhyhuwkhohvv/ zh fodlp wkdw rxu jhrjudsklfdo dqdo|vlv uhyhdov vrphwklqj pruh
wkdq mxvw gl�huhqw mre fuhdwlrq udwhv gxh wr vshfldol}dwlrq ri OOV lq gl�huhqw
vhfwruv= odujh gl�huhqfhv lq mre fuhdwlrq shuvlvw rqfh zh �fohdq� wkh vhfwru h�hfw1
Iljxuh 6 vkrzv wkh lqwhqvlw| ri mre fuhdwlrq lq surylqfhv diwhu �fohdqlqj� iru lwv
lqgxvwu| frpsrvlwlrq1 Hdfk surylqfh*v shuirupdqfh lv rewdlqhg e| djjuhjdw0
lqj wkh jurzwk udwh ri hpsor|phqw lq doo lwv lqgxvwulhv/ phdvxuhg dv ghyldwlrqv
iurp wkhlu qdwlrqdo dyhudjh 1 Erwk iurp d orrn dw wkh slfwxuh dqg iurp vxp0
pdu| vwdwlvwlfv zh qrwlfh wkh h{fhoohqfh ri wkh Qruwkhdvw/ wkh odujh glvshuvlrq
lq shuirupdqfhv dqg wkh glvdgydqwdjhg srvlwlrq ri wkh Vrxwkzhvw/ zkloh wkh
Qruwkzhvw/ rqfh zh holplqdwh wkh vhfwru h�hfw/ grhv qrw orrn dv edg dv ehiruh1
Wkh vwdqgdug ghyldwlrq ri surylqfh mre fuhdwlrq/ diwhu fohdqlqj iru wkh vhfwru
h�hfw/ lv vwloo 45(/ wkh gl�huhqfh wrs0erwwrp lv 31:;(/ dqg wkh fruuhodwlrq zlwk
wkh glvwulexwlrq ri udz mre fuhdwlrq lv d yhu| vljql�fdqw 31861

Rxu irfxv lq wkh uhvw ri wkh sdshu zloo eh/ wkhuhiruh/ rq h{sodlqlqj wkhvh
gl�huhqfhv/ frqwuroolqj iru wkh vhfwruldo frpsrvlwlrq ri OOV*v/ exw wdnlqj lqwr
dffrxqw wkdw lqwhu0vhfwru olqndjhv/ orfdo vslooryhuv dqg orfdo oderu srrolqj frxog
eh lpsruwdqw uhdvrqv zk| rqh OOV lv pruh dwwudfwlyh wkdq rwkhuv iru �upv wr
orfdwh dqg jhqhudwh qhz mrev1

<



6 Wkh Oderu Ghpdqg

Zlwklq d frxqwu| lq zklfk wkh ohyho ri zdjhv jurzv dw d urxjko| xqlirup udwh
dfurvv uhjlrqv/ dqg lq zklfk jrrgv duh iuhho| wudghg vr dv wr htxdol}h lq dwlrq
dfurvv uhjlrqv/ oderu ghpdqg ghwhuplqhv hpsor|phqw lq hdfk uhjlrq1 Gl�huhqfhv
lq oderu ghpdqg dfurvv orfdwlrqv wudqvodwh lqwr gl�huhqw udwhv ri hpsor|phqw
jurzwk/ jlyhq wkh krprjhqhlw| rq wkh �vxsso| vlgh� gxh wr zdjh fhqwudol}dwlrq1
Zkdw ghwhuplqhv ghpdqg iru oderu e| �upv/ lq wxuq/ lv wkh surgxfwlylw| ri d
qhz mre lq wkdw orfdwlrq> wkxv/ wkh idfwruv wkdw pdnh d orfdolw| pruh surgxfwlyh
zloo xowlpdwho| vxssruw d odujhu oderu ghpdqg dqg hpsor|phqw jurzwk lq lw1

Wklv lghd olhv ehklqg pdq| dqdo|vhv ri uhjlrqdo oderu pdunhwv/ dqg lv wkh
edvlv iru rxu hfrqrphwulf dqdo|vlv dv zhoo1 Eodqfkdug dqg Ndw} ^6`/ Ghfuhvvlq dqg
Idwäv ^<`/ Revwihog dqg Shul ^5:`/ dqg vhyhudo rwkhuv xvh h{dfwo| wklv iudphzrun
zkhq ghvfulelqj wkh wudqvlwlrqdo surfhvv ri uhjlrqdo hfrqrplhv diwhu surgxfwlylw|
vkrfnv1 Wkrvh vwxglhv duh frqfhuqhg zlwk wkh uhdfwlrq ri xqhpsor|phqw udwhv/
sduwlflsdwlrq udwhv dqg pljudwlrq wr uhjlrqdo surgxfwlylw| vkrfnv> wkh| vkrz krz
wkh orqj0uxq h�hfw rq hpsor|phqw ri vxfk vkrfnv zloo eh dgmxvwhg e| pljudwru|
pryhphqwv +odujhu lq wkh XV, dqg fkdqjhv lq sduwlflsdwlrq udwhv +odujhu iru
Hxurshdq Frxqwulhv,1 Lq wkh suhvhqw sdshu zh fdq rqo| dvvhvv wkh orqj uxq +48
|hduv, lpsdfw ri orfdo idfwruv rq oderu ghpdqg dqg hpsor|phqw jurzwk/ gxh
wr wkh iuhtxhqf| ri rxu gdwd1 Qhyhuwkhohvv/ zh vkduh wkh dvvxpswlrq wkdw orqj0
odvwlqj h�hfwv rq uhjlrqdo hpsor|phqw duh wkh uhvxowv ri gl�huhqw jurzwk udwhv
ri oderu ghpdqg1 Zh looxvwudwh rxu prgho e| xvlqj d judsklfdo uhsuhvhqwdwlrq
zklfk mxvwl�hv wkh hvwlpdwlqj htxdwlrq1 Ixuwkhu ghwdlov rq wkh ghulydwlrq ri wkh
htxdwlrq dqg rq wkh xqghuo|lqj surgxfwlrq ixqfwlrq fdq eh irxqg lq Dsshqgl{
D41

614 Wkh Prgho

Wkh xqlw ri rxu hfrqrphwulf dqdo|vlv lv wkh vlqjoh lqgxvwu| zlwklq d OOV1 Lq sdu0
wlfxodu zh dvvxph wkdw uhdo zdjhv duh htxdol}hg dfurvv OOV*v8 1 Wkh sulfh ri hdfk
surgxfw lv htxdol}hg/ sk|vlfdo fdslwdo lv shuihfwo| preloh dfurvv OOV dqg oderu
lv preloh +zlwk voxjjlvkqhvv, dfurvv OOV1 Wkh surgxfwlrq ri vhfwru } lq orfdwlrq
+OOV, l lv d ixqfwlrq ri oderu dqg fdslwdo xvhg/ ri djjorphudwlrq h{whuqdolwlhv/
ri wkh whfkqrorjlfdo ohyho dqg ri wkh ohyho ri sxeolf fdslwdo +lqiudvwuxfwxuhv, lq
wkh OOV1 Pruh vshfl�fdoo|/ zh dvvxph wkdw uhwxuqv wr vfdoh wr oderu dqg fdslwdo
lq d OOV2lqgxvwu| duh ghfuhdvlqj +gxh wr orfdo �{hg idfwruv,> krzhyhu/ zkhq
lqfoxglqj sxeolf fdslwdo/ wkh djjuhjdwh surgxfwlrq ixqfwlrq lq wkh OOV h{klelwv
frqvwdqw uhwxuqv wr vfdoh9 1 Zh phdvxuh whfkqrorjlfdo surjuhvv dqg lqiudvwuxf0
wxuh hqgrzphqwv rqo| dw wkh uhjlrqdo ohyho/ dqg wkhuhiruh dvvxph wkdw zlwklq d
uhjlrq wkrvh yduldeohv duh frqvwdqw dfurvv OOV*v1

Wkh dvvxpswlrqv pdgh deryh duh udwkhu vwdqgdug zkhq frqvlghulqj gl�huhqw

8Wkh zhdnhvw dvvxpswlrq qhhghg lv wkdw wkh jurzwk udwhv ri zdjhv iru d vhfwru dfurvv OOV*v
duh htxdo1

9Wklv dvvxpswlrq lv dv lq Eduur ^4`1

43



5HDO

:DJH

/
'
L�] /

'
N�]

Z

, 2 .

/DERU

Iljxuh 7= Oderu Pdunhw lq Lqgxvwu|0OOV

uhjlrqv zlwklq d frxqwu|1 Lq sduwlfxodu wkh dvvxpswlrq ri uhdo zdjh htxdol}d0
wlrq/ lpsolhg e| fhqwudol}hg zdjh vhwwlqj/ vkrxog qrw eh wrr frqwuryhuvldo1 Iru
wkh Lwdoldq fdvh/ wkhuh kdv ehhq d ghedwh rq wkh hyroxwlrq ri qruwk0vrxwk zdjh
gl�huhqwldov dqg wkhlu lq xhqfh rq uhjlrqdo gl�huhqfhv lq oderu fuhdwlrq1 Xq0
iruwxqdwho| wkhuh lv qrw hqrxjk frqvhqvxv rq wkh txdolw| ri uhjlrqdo zdjh gdwd
wr lqfoxgh wklv yduldeoh lq rxu dqdo|vlv1 Qhyhuwkhohvv/ wkh dvvxpswlrq ri htxdo
jurzwk udwh ri zdjhv dfurvv Lwdoldq uhjlrqv gxulqj wkh �iwhhq |hduv frqvlghuhg
vhhpv wr �qg vxssruw lq vhyhudo vwxglhv: 1

Jlyhq wkh deryh dvvxpswlrqv dqg dvvxplqj/ rqo| iru looxvwudwlyh sxusrvhv/
OOV*v ri lghqwlfdo vl}h; wkh orqj0uxq oderu ghpdqg ri dq lqgxvwu| } lq OOV l fdq
eh uhsuhvhqwhg e| wkh grzqzdug vorslqj fxuyh OG

l>} lq Iljxuh 71 Oderu vxsso|/
dvvxplqj htxdol}dwlrq ri uhdo zdjhv/ lv mxvw dq krul}rqwdo olqh1 Wkh srvlwlrq ri
wkh ghpdqg fxuyh ghshqgv rq wkh uhodwlyh surgxfwlylw| ri wkh OOV2Lqgxvwu|>
wkhuhiruh wzr OOV2Lqgxvwulhv zlwk lghqwlfdo surgxfwlylw| zloo h{klelw lghqwlfdo
oderu ghpdqg1 Wkuhh pdlq idfwruv ghwhuplqh uhodwlyh surgxfwlylw|= orfdo dj0
jorphudwlrq h{whuqdolwlhv/ whfkqrorj| dqg orfdo sxeolf fdslwdo1

Frqvlghu wkh ghpdqg iru oderu lq vhfwru } dqg OOV n> uhsuhvhqwhg e| OG
n>} lq

wkh �jxuh/ dqg dvvxph lw lv odujhu wkdq wkh dyhudjh ghpdqg OG
l>} ehfdxvh/ vd|/

:Jlq}exuj hw do1 ^4:` vxppdul}hv wklv olwhudwxuh/ uhihuulqj lq sduwlfxodu wr Fdssduxffl ^8`/
Fdvdyrod hw do1 ^:`/ Ihuuhur dqg Lqyhuql}}l ^47`1 Vhh dovr wkh gdwd uhsruwhg lq �j 5D ri wkh
dsshqgl{ ri Fdvdyrod dqg Vhvwlwr ^9`1

; Lq wkh hpslulfdo dqdo|vlv zh phdvxuh hpsor|phqw ri OOV*v dv Hpsor|phqw shu xqlw ri
duhd1 Lq vr grlqj zh dffrxqw iru wkh gl�huhqw vl}h ri OOV*v1
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orfdo h{whuqdolwlhv iru vhfwru } duh vwurqjhu lq OOV n wkdq lq wkh dyhudjh OOV l1
Wklv phdqv wkdw/ iru vhfwru }/ orfdwlrq n lv ehwwhu wkdq wkh dyhudjh +l,1 Li zh
dvvxph d klvwrulfdoo| ghwhuplqhg lqlwldo ohyho ri hpsor|phqw lq vhfwru }/ erwk
lq orfdwlrq n dqg l/ dqg vxssrvh wkdw rqo| lq wkh orqj uxq zloo oderu ghpdqg
h�hfwlyho| ghwhuplqh hpsor|phqw/ wkh jurzwk ri hpsor|phqw lq OOV*v n dqg
l zloo eh ghwhuplqhg e| wkh gl�huhqfh ehwzhhq wkh lqlwldo srvlwlrq dqg srlqwv
N dqg L> uhvshfwlyho|1 Lq sduwlfxodu/ li hpsor|phqw lv lqlwldoo| dw srlqw R iru
erwk OOV*v/ wkhq hpsor|phqw zloo lqfuhdvh lq N iru OOV n dqg vkulqn lq L iru
OOV l/ dv vkrzq lq wkh slfwxuh1 Rq wkh rwkhu kdqg/ li hpsor|phqw lv douhdg|
lq L iru OOV l dqg N iru OOV n> qr qhz mrev zloo eh fuhdwhg lq hlwkhu OOV1
Wklv vkrzv wkdw erwk orfdo h{whuqdolwlhv +srvlwlyho|, dqg wkh lqlwldo hpsor|phqw
+qhjdwlyho|, d�hfw wkh jurzwk ri hpsor|phqw iru dq OOV2Lqgxvwu|1

Vlploduo|/ gl�huhqwldo whfkqrorjlfdo surjuhvv dqg gl�huhqwldo jurzwk udwh ri
orfdo lqiudvwuxfwxuhv zloo vkliw wkh surgxfwlylw| ri OOV*v dqg pryh wkh oderu gh0
pdqg fxuyhv dffruglqjo|1 Lq wkh orqj uxq/ hpsor|phqw zloo iroorz wkhvh idfwruv/
jhqhudwlqj gl�huhqw udwhv ri mre fuhdwlrq dfurvv OOV*v iru hdfk lqgxvwu|1 Wkhuh0
iruh rxu hpslulfdo vwudwhj| lv wr frqvlghu hpsor|phqw jurzwk lq OOV2lqgxvwulhv
dv wkh ghshqghqw yduldeoh dqg/ frqwuroolqj iru wkh lqlwldo ohyho ri hpsor|phqw/
uhjuhvv lw rq orfdo djjorphudwlrq hfrqrplhv dw wkh ehjlqqlqj ri wkh shulrg/ dv
zhoo dv rq phdvxuhg uhjlrqdo whfkqrorjlfdo surjuhvv dqg rq uhjlrqdo jurzwk ri
lqiudvwuxfwxuhv1

Dv zh duh lqwhuhvwhg lq wkh furvv0OOV yduldwlrq +udwkhu wkdq wkh furvv0
lqgxvwu| yduldwlrq, doo yduldeohv duh wdnhq lq gl�huhqfhv iurp wkh vhfwru*v qd0
wlrqdo dyhudjh dqg wkh hvwlpdwhv duh grqh xvlqj rqo| wkh ehwzhhq0OOV yduldwlrq
lq mre fuhdwlrq dqg qrw wkh zlwklq0OOV yduldwlrq dfurvv lqgxvwulhv < 1 Wkh uhod0
wlrqvkls lpsolhg e| wkh prgho ghvfulehg deryh lv=

orj+o}l,w4 � orj+o}l,wr @ +4,
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Wkh ohiw kdqg vlgh lv wkh jurzwk udwh ri hpsor|phqw lq vhfwru } dqg OOV l>

fdofxodwhg dv wkh orjdulwkplf fkdqjh ri o}l1 o}l lv hpsor|phqw shu xqlw ri duhd
+ghqvlw| ri hpsor|phqw,> zh vwdqgdugl}h iru wkh OOV duhd wr dgmxvw iru wkh idfw
wkdw gl�huhqw OOV*v kdyh gl�huhqw vl}hv1 Dv �{hg orfdo idfwruv +vxfk dv odqg,
lqgxfh ghfuhdvlqj uhwxuqv/ wkh uhohydqw lqlwldo frqglwlrq lv wkh lqlwldo ghqvlw| ri
hpsor|phqw udwkhu wkdq wkh lqlwldo devroxwh ydoxh ri hpsor|phqw zklfk frxog

<Qdpho| dyhudjlqj wkhvh gl�huhqwldov ryhu vhfwruv zlwklq OOV1
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ydu| dfurvv OOV mxvw gxh wr gl�huhqfhv lq wkhlu duhdv43 1 d lv d frqvwdqw/ �4 lv
d vruw ri �frqyhujhqfh� frh!flhqw/ dqg frqwurov iru wkh idfw wkdw/ rwkhu wklqjv
htxdo/ kljkhu lqlwldo hpsor|phqw +ghqvlw|, lv dvvrfldwhg zlwk ohvv oderu fuhdwlrq1
�5 fdswxuhv wkh h�hfw ri djjorphudwlrq hfrqrplhv> wkh h{sodqdwru| yduldeohv
zh xvh vkrxog fdswxuh wkh wkuhh prvw lpsruwdqw vrxufhv ri orfdo h{whuqdolwlhv1
Ilqdoo|/ wkh odvw wzr whupv/ phdvxuhg dw wkh uhjlrqdo ohyho/ fdswxuh wkh lpsdfw
rq mre fuhdwlrq ri whfkqrorjlfdo surjuhvv dqg ri lqiudvwuxfwxuh lpsuryhphqwv1
Orrvho| vshdnlqj/ wkh uhjuhvvlrq zh hvwlpdwh fdq eh frqvlghuhg dv d �jurzwk
uhjuhvvlrq� lq zklfk zh duh wu|lqj wr h{sodlq jurzwk lq hpsor|phqw udwkhu wkdq
jurzwk ri shu fdslwd JGS1 Ehiruh suhvhqwlqj wkh uhvxowv ri wkh hfrqrphwulf dqdo0
|vlv/ ohw xv h{sodlq lq vrph ghwdlo rxu phdvxuhv ri orfdo djjorphudwlrq hfrqrplhv/
whfkqrorjlfdo surjuhvv dqg sxeolf fdslwdo1

7 Ghwhuplqdqwv ri Mre Fuhdwlrq

Wkh hfrqrplf jhrjudsk| olwhudwxuh vxjjhvwv wkdw ydulrxv nlqgv ri surgxfwlrq
h{whuqdolwlhv pd| lqfuhdvh wkh surgxfwlylw| ri orfdo lqgxvwulhv44 1 Wkhvh h{whuqdo0
lwlhv/ zklfk zrxog lqgxfh gl�huhqfhv lq zdjhv/ dfurvv frxqwulhv +dv lq Nuxjpdq
dqg Yhqdeohv ^4<`,/ zloo lqgxfh gl�huhqfhv lq hpsor|phqw jurzwk dfurvv uhjlrqv
li jurzwk ri zdjhv lv htxdol}hg e| wkh qdwlrqdo lqvwlwxwlrqv1 Exloglqj rq wklv
lqvljkw zh orrn lqwr wkh h�hfw ri djjorphudwlrq hfrqrplhv lq ghwhuplqlqj gl�hu0
hqwldov lq mre fuhdwlrq1 Iroorzlqj Pduvkdoo ^59`/ zh lghqwli| wkuhh nlqgv ri orfdo
ghwhuplqdqwv ri djjorphudwlrq h{whuqdolwlhv= edfnzdug dqg iruzdug olqndjhv gxh
wr wudqvsruw frvwv/ oderu srrolqj h{whuqdolwlhv/ dqg whfkqrorjlfdo vslooryhuv1

Jlyhq wkdw h{whuqdolwlhv duh qrw wkh rqo| ghwhuplqdqwv ri orfdo surgxfwlylw|
jurzwk/ zh dovr pdnh dq h�ruw wr phdvxuh +dw ohdvw dw wkh uhjlrqdo ohyho, whfkqr0
orjlfdo surjuhvv xvlqj d iudph wkdw dffrxqwv iru wkh pxowlsolflw| ri vhfwruv1 Zh
dovr frqvlghu wkh h�hfw rq hpsor|phqw ri lpsurylqj orfdo lqiudvwuxfwxuhv> iru
wklv sxusrvh zh xvh wkh phdvxuhv ghyhorshg e| Slffl dqg Erqdjold ^63` rq vhyhudo
vwrfnv ri lqiudvwuxfwxuhv wr dvvhvv wkhlu jurzwk dqg lpsdfw rq hpsor|phqw1

714 Phdvxulqj H{whuqdo Djjorphudwlrq Hfrqrplhv

Iroorzlqj Gxpdlv hw do1 ^45`/ zh frqvlghu phdvxuhv ri wkh wkuhh prvw lpsruwdqw
djjorphudwlrq h{whuqdolwlhv +dv douhdg| lghqwl�hg e| Pduvkdoo ^59`, wkdw vkrxog
lqgxfh �upv wr orfdwh lq rqh sodfh +l1h1 wr fuhdwh mrev lq rqh OOV,1 Zh frqvlghu
orfdo fkdudfwhulvwlfv dw wkh ehjlqqlqj ri wkh shulrg dv wkh suh0ghwhuplqhg ydul0
deohv zklfk d�hfw wkh lqwhqvlw| ri h{whuqdolwlhv dqg wkh orqj uxq oderu ghpdqg
gxulqj wkh shulrg1 Srvlwlyh djjorphudwlrq h{whuqdolwlhv jhqhudwh dqg pdlqwdlq
surgxfwlyh dgydqwdjhv iru vrph lqgxvwulhv lq d orfdwlrq pdnlqj wkhp fuhdwru ri
odujhu qxpehu ri mrev1

43Qrwlfh wkdw/ dv wkh duhd ri dq OOV lv frqvwdqw ryhu wlph/ wkh jurzwk udwh ri ,5� lv erwk
wkh jurzwk udwh ri ghqvlw| dqg ri hpsor|phqw1

44Vhh Ixmlwd hw do1 ^48`1
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71414 Edfnzdug dqg Iruzdug Olqndjhv

Wkh �uvw uhdvrq wr kdyh djjorphudwlrq hfrqrplhv lq d orfdwlrq lv wkh suhvhqfh
ri srwhqwldo vxssolhuv dqg fxvwrphuv1 Orfdwlqj qhdu srwhqwldo fxvwrphuv dqg
vxssolhuv uhgxfhv wudqvsruwdwlrq dqg lqirupdwlrq frvwv/ dqg wkhuhiruh lqfuhdvhv
wkh surgxfwlylw| ri idfwruv +oderu, lq wkdw vhfwru1 Iru hdfk lqgxvwu| } lq orfdwlrq
u zh frqvwuxfw d phdvxuh ri wkh iudfwlrq ri qdwlrqdo srwhqwldo vxssolhuv dqg
fxvwrphuv wkdw duh orfdwhg lq wkh duhd1 Wklv phdvxuh fdswxuhv wkh srwhqwldo
lqwhqvlw| ri olqndjhv +dqg ri wkhlu shfxqldu| h{whuqdolwlhv, ri lqgxvwu| } lq uhjlrq
u1 Wkh lqgh{ frqvwuxfwhg iru wkh edfnzdug olqndjhv lv=
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[
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Lm}
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> +5,

zkhuh Lm} lv wkh vkduh ri lqgxvwu| }*v lqsxwv frplqj iurp lqgxvwu| m/ zkloh omu
lv wkh wrwdo hpsor|phqw ri lqgxvwu| m lq uhjlrq u dqg om lv wrwdo hpsor|phqw
ri lqgxvwu| m qdwlrqzlgh1 Wkh lqsxw frh!flhqw Lm} lv wdnhq iurp wkh qdwlrqdo
Lqsxw0Rxwsxw pdwul{> wkh deryh lqgh{ lv 3 li qr srwhqwldo vxssolhu lv orfdwhg lq
wkh vdph uhjlrq/ dqg 4 li doo ri wkhp duh1

Wkh lqgh{ wkdw fdswxuhv iruzdug olqndjhv lv gh�qhg dv iroorzv=

Rxwsxw}u @
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zkhuh wkh Rm} lv wkh vkduh ri lqgxvwu| }*v rxwsxw jrlqj wr lqgxvwu| m/ wdnhq iurp
wkh qdwlrqdo lqsxw0rxwsxw pdwul{1 Wkhvh wzr lqglfhv vkrxog d�hfw wkh hpsor|0
phqw jurzwk ri dq lqgxvwu| lq rqh orfdwlrq srvlwlyho|1 Wkh| duh frqvwuxfwhg
lqfoxglqj qrw rqo| wkh lqgxvwulhv lq wkh vdph OOV dv srwhqwldo vxssolhuv dqg
fxvwrphuv/ exw doo wkh lqgxvwu| lq wkh uhjlrq zklfk duh frqvlghuhg dv srwhqwldo
fxvwrphuv dqg2ru vxssolhuv e| rqh OOV2lqgxvwu|1 Wklv lpsolhv wkdw zh frqvlghu
wkh uhjlrq durxqg dq OOV dv lwv qdwxudo orfdo pdunhw45 dqg wkdw/ iru hdfk lq0
gxvwu|/ doo OOV*v lq wkh vdph uhjlrq kdyh wkh vdph lqsxw dqg rxwsxw olqndjhv1
Pruhryhu/ dv wkhvh wzr lqglfhv duh udwkhu froolqhdu/ lq rxu uhjuhvvlrqv zh lq0
foxgh Lq)Rxw zklfk lv wkh dyhudjh ri wkh wzr lqglfhv +udwkhu wkdq hdfk rqh
vhsdudwho|,/ wr fdswxuh lqsxw0rxwsxw olqndjhv wrjhwkhu1

45D pruh dffxudwh surfhgxuh wr phdvxuh �orfdo pdunhw� olqndjhv zrxog eh wr lqfoxgh lq0

gxvwulhv lq OOV zlwklq d fhuwdlq udglxv iurp wkh OOV frqvlghuhg/ udwkhu wkdq wkrvh lq wkh

vdph uhjlrq1 Zh kdyh qrw lpsohphqwhg wklv phdvxuh/ vr idu/ dv lw lpsolhv yhu| fxpehuvrph

frgh0zulwlqj1
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71415 Oderu Pdunhw Srrolqj

D vhfrqg uhdvrq jhqhudwlqj djjorphudwlrq h{whuqdolwlhv lv nqrzq dv oderu pdunhw
srrolqj1 Zrunhuv zlwk fhuwdlq vnloov duh pruh zloolqj wr pryh wr d orfdo oderu
pdunhw lq zklfk d odujh qxpehu ri �upv/ ghpdqglqj wkhvh vnloov/ lv suhvhqw/ vlqfh
wklv r�huv wkhp vrph lqvxudqfh lq fdvh ri glvplvvdo/ dqg dovr pruh edujdlqlqj
srzhu diwhu kdylqj dftxluhg vrph vshfl�f kxpdq fdslwdo46 1 Uhflsurfdoo|/ �upv
zloo eh zloolqj wr orfdwh lq duhdv zkhuh wkh| fdq �qg d vhw ri zrunhuv* vnloov
vlplodu wr wkh rqh suhihuuhg ehfdxvh gxulqj errpv wkh| frxog kluh pruh ri wkh
orfdo zrunhuv1 Wkhuhiruh �upv zloo fuhdwh pruh mrev lq orfdolwlhv zkrvh vnloo
frpsrvlwlrq lv vlplodu wr wkhlu suhihuuhg rqh1 Wkh h{lvwhqfh ri d orfdo srro ri
zrunhu vlplodu wr wkh rqh suhihuuhg e| dq lqgxvwu| vkrxog wkhuhiruh jhqhudwh
wklv w|sh ri h{whuqdolw|/ hqfrxudjlqj �upv ri wkdw lqgxvwu| wr orfdwh wkhuh1 Wkh
lqgh{ ri oderu srro vlplodulw| iru lqgxvwu| } lq OOV l lv=
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zkhuh o}r lv wkh vkduh ri hpsor|hg lq rffxsdwlrq +vnloo,
47 r lq vhfwru }/ phdvxuhg

qdwlrqzlgh1 Wkh vxppdwlrq lq eudfnhwv uhfrqvwuxfwv wkh srwhqwldo orfdo srro
ri zrunhuv e| rffxsdwlrqv +vnloov,/ lqihuulqj wkhp iurp wkh vhfwru frpsrvlwlrq
ri wkh OOV dqg dwwulexwlqj wr hdfk orfdo lqgxvwu| wkh qdwlrqdo frpsrvlwlrq
e| rffxsdwlrq ri wkdw lqgxvwu|1 Wkh lqgh{ lv d �glvwdqfh lqgh{� ehwzhhq wkh
suhihuuhg vnloo0frpsrvlwlrq ri dq lqgxvwu| +l1h1/ lwv dyhudjh frpsrvlwlrq, dqg wkh
orfdo vnloo frpsrvlwlrq/ lqihuuhg iurp wkh orfdo lqgxvwuldo pl{1 Dv zh wdnh lw zlwk
d plqxv vljq zh h{shfw dq lqfuhdvh lq wklv lqgh{ wr uh hfw odujhu h{whuqdolwlhv
iurp oderu srrolqj/ iru d orfdo lqgxvwu| dqg wkhuhiruh d vwurqjhu srwhqwldo iru
oderu fuhdwlrq1

71416 Whfkqrorjlfdo Vslooryhuv

Jhrjudsklfdo sur{lplw| pd| jhqhudwh whfkqrorjlfdo vslooryhuv1 Wkhvh vslooryhuv
duh wkh ehqh�wv dffuxlqj wr d �up ehfdxvh nqrzohgjh vsuhdgv hdvlo| lq wkh orfdo
hqylurqphqw dqg �upv pd| kdyh dq dgydqwdjh lq lplwdwlqj ru iroorzlqj wkh sur0
fhgxuhv ri wkhlu qhljkeruv1 Wkhvh vslooryhuv zrxog eh pd{lpl}hg e| sur{lplw|
zlwk lqgxvwulhv zklfk jhqhudwh d odujh dprxqw ri xvhixo  rz ri nqrzohgjh1 Wkh
lqgh{ zh frqvwuxfw lv edvhg rq d whfkqrorjlfdo lqsxw0rxwsxw pdwul{/ hvwlpdwhg
e| Vfkhuhu ^64` iru wkh XV/ dqg uhodwlyh wr wkh ;3*v1 Xvlqj gdwd rq sdwhqwv/
Vfkhuhu dvvhvv wkh dprxqw ri whfkqrorjlfdo surgxfwlrq ri d vhfwru wkdw ehqh0
�wv dqrwkhu vhfwru1 Lq sduwlfxodu/ wkh �vrxufh� vhfwru lv lghqwl�hg dv wkh vhfwru

46Vhh Gxpdlv hw do1 ^45` iru uhihuhqfhv1
47Wkh rffxsdwlrqv gh�qhg lq wkh 4<;4 fhqvxv duh 45/ zkloh lq 4<<4 dqg 4<<9 wkh| duh

<1 Wkhvh rffxsdwlrq duh vxfk dv= �fohulfdo zrunhu�/ �jhqhulf eoxh froodu�/ �vshfldol}hg eoxh

froodu�/ �whfkqlfldq�/ �exvlqhvv dgplqlvwudwru� dqg vr rq1
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zklfk kdv vshqw U)G uhvrxufhv wr ohdg wr wkh lqqrydwlrq/ zkloh wkh �uhfhlyhu�
vhfwru lv lghqwl�hg dv wkh vhfwru xvlqj wkh lqqrydwlrq jhqhudwhg e| wklv U)G1

Wkh qdwxuh ri lqwhu0lqgxvwu| vslooryhuv pd| eh gl�huhqw dfurvv frxqwulhv dqg
shulrgv1 Wkhuhiruh wklv phdvxuh lv dw ehvw d sur{| ri wkh orfdo whfkqrorjlfdo
vslooryhuv lq Lwdoldq orfdo oderu v|vwhpv/ jlyhq wkdw lw kdv ehhq fdofxodwhg xvlqj
XV lqsxw0rxwsxw whfkqrorjlfdo  rzv1 Xvlqj wkhvh frh!flhqwv hqdeohv xv wr exlog
dq lqgh{ vlplodu wr wkrvh phdvxulqj lqsxw0rxwsxw olqndjhv/ zklfk qrz fdswxuhv
wkh srwhqwldo whfkqrorjlfdo vslooryhuv lq dq OOV iru d fhuwdlq lqgxvwu|1 Wkh lqgh{
iru lqgxvwu| } lq OOV l lv=
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zkhuh Wm} duh wkh vkduhv ri lqqrydwlyh U)G  rzlqj wr lqgxvwu| } iurp lqgxvwu|
m hvwlpdwhg e| Vfkhuhu ^64` zkloh wkh rwkhu yduldeohv duh gh�qhg h{dfwo| dv lq
irupxodv 5 dqg 61 Wkh rqo| gl�huhqfh/ qrz/ lv wkdw zh frqvlghu rqo| �upv zlwklq
wkh vdph OOV/ dv zh eholhyh wkdw wkh prvw uhohydqw whfkqrorjlfdo vslooryhuv wdnh
sodfh yld shuvrqdo lqwhudfwlrqv dqg wkhuhiruh wkh| uhpdlq yhu| orfdol}hg1

Jlyhq wkhlu gh�qlwlrq/ li wkh h{whuqdolwlhv ghvfulehg e| Pduvkdoo duh dw zrun
lq ghwhuplqlqj wkh surgxfwlylw| ri d jhrjudsklfdo xqlw/ wkh lqglfhv ghvfulehg
deryh vkrxog kdyh d srvlwlyh h�hfw rq hpsor|phqw jurzwk1 Vrph orfdwlrqv
h{klelw odujhu olqndjhv dqg whfkqrorjlfdo vslooryhuv dv zhoo dv pruh glyhuvl�hg
vnloov wkdq rwkhuv1 Wklv vkrxog surylgh vwurqjhu h{whuqdo hfrqrplhv iru �upv
zklfk orfdwh wkhuh/ hqfrxudjlqj odujhu oderu fuhdwlrq1

715 Phdvxulqj Whfkqrorjlfdo Surjuhvv

Dowkrxjk d fuxfldo dqg riwhq lqyrnhg yduldeoh lq srolf| dqdo|vlv/ whfkqlfdo surjuhvv
whqgv wr eh kdug wr phdvxuh1 Xvlqj wkh �Vrorz uhvlgxdo� wr fdswxuh lw frxog
eh pruh dssursuldwh iru furvv0uhjlrqdo dqdo|vlv wkdq iru furvv0frxqwu| dqdo|vlv/
ehfdxvh ri wkh kljkhu ghjuhh ri krprjhqhlw| ri vhyhudo xqrevhuydeohv dfurvv uh0
jlrqv udwkhu wkdq dfurvv frxqwulhv1 Gl!fxowlhv dulvh/ wkrxjk/ lq frqvwuxfwlqj doo
wkh yduldeohv qhhghg wr frpsxwh lw dffxudwho|1 Dprqj rwkhu sureohpv/ fdslwdo
vwrfnv whqg wr eh frqvwuxfwhg xqghu yhu| vwurqj dvvxpswlrqv dqg duh vxemhfw wr
lpsruwdqw phdvxuhphqw0huuru sureohpv/ dqg uholdeoh idfwru0lqfrph vkduhv duh
hyhq kdughu wr �qg1 Khuh zh eulh | ghvfuleh wkh lqwxlwlrq rq krz wr frqvwuxfw
dq dssur{lpdwlrq wr uhjlrqdo WIS jurzwk udwhv zlwkrxw xvlqj gdwd rq fdslwdo
vwrfnv dqg idfwru0lqfrph vkduhv1 Iru wkh ghwdlov rq wklv surfhgxuh dqg iru wkh
irupxodv xvhg zh uhihu wr Dsshqgl{ D51

Wkh edvlf lghd xvhg lq wklv surfhgxuh lv wkdw/ xqghu vxlwdeoh dvvxpswlrqv/
rqh fdq lqihu wkh dssur{lpdwh ehkdylru ri WIS jurzwk iurp ydoxh dgghg jurzwk
dqg wkh idfwru doorfdwlrq sdwwhuq ri dq hfrqrp|1 Frqvlghulqj wkh jurzwk lq ydoxh
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Iljxuh 8= Hvwlpdwhg Uhjlrqdo Whfkqrorjlfdo Jurzwk= \hduo| jurzwk udwhv

dgghg shu zrunhu lq rqh uhjlrq/ zh fdq ghfrpsrvh lw lq d whup zklfk lv gxh
wr oderu uhdoorfdwlrq dfurvv vhfwruv/ dqg rqh gxh wr lqfuhdvhg oderu surgxfwly0
lw| ri wkh uhjlrqdo vhfwruv1 Xqghu wkh dvvxpswlrq wkdw wkh zdjh0uhqwdo udwlr
jurzv dw wkh vdph udwh dfurvv uhjlrqv/ li hdfk vhfwru kdv wkh vdph surgxfwlrq
ixqfwlrq dfurvv uhjlrqv/ uhjlrqdo gl�huhqfhv lq wkh jurzwk ri oderu surgxfwlylw|
+vhfrqg whup ri wkh ghfrpsrvlwlrq,/ duh hvvhqwldoo| gxh wr gl�huhqfhv lq WIS
jurzwk1 Wr ghulyh �WIS� jurzwk lq wklv zd| zh dovr qhhg wr dgmxvw iru wkh
vhfwru0frpsrvlwlrq ri d uhjlrq1 Kdylqj grqh wkdw zh rewdlq phdvxuhv ri uhjlrqdo
whfkqrorjlfdo surjuhvv dv gl�huhqfhv ri uhjlrqdo idfwru0dxjphqwlqj whfkqrorjlfdo
jurzwk iurp wkh qdwlrqdo dyhudjh1 Wkh pdlq dgydqwdjh ri wklv vwudwhj| lv wkdw
wkh yduldeohv rq zklfk wkh WIS phdvxuh lv edvhg duh ohvv d�hfwhg e| phdvxuh0
phqw huuru1 Rxu uhvxowv/ qhyhuwkhohvv/ kdyh wr eh lqwhusuhwhg zlwk vrph fdxwlrq
dv rxu WIS phdvxuh grhv qrw dffrxqw iru kxpdq fdslwdo dffxpxodwlrq dv zh
gr qrw kdyh gdwd rq vfkrrolqj1 Gxh wr gdwd dydlodelolw|/ wkh �qhvw ohyho ri jhr0
judsklfdo glvdjjuhjdwlrq zlwk zklfk zh fdq frqvwuxfw WIS0jurzwk udwhv lv wkdw
ri Lwdoldq uhjlrqv1

Iljxuh 8 uh hfwv WIS jurzwk gl�huhqfhv dfurvv uhjlrqv iru wkh shulrg 4<;40
4<<9/ phdvxuhg dv |hduo| shufhqwdjh lqfuhdvhv1 D gdunhu froru kdv wr eh uhdg dv
d odujhu gl�huhqfh ehwzhhq uhjlrqdo dqg Lwdoldq WIS jurzwk udwhv1 Rqfh djdlq/
wkh Qruwkhdvw lv wkh ehvw shuiruphu/ idu deryh wkh uhvw ri Lwdo|1 Dv iru wkh uhvw
ri wkh frxqwu|/ wkh Qruwkzhvw shuirupv pruh ru ohvv olnh wkh Lwdoldq dyhudjh ru
voljkwo| ehwwhu/ zkhuhdv doprvw doo ri wkh Vrxwk grhv udwkhu srruo| +idu ehorz
wkh Lwdoldq dyhudjh,1 Wzr h{fhswlrqv wr wklv wuhqg duh Edvlolfdwd dqg Fdodeuld1
Edvlolfdwd ghulyhv lwv jrrg shuirupdqfh iurp d uhodwlyho| kljk jurzwk ri ydoxh
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dgghg shu zrunhu/ zkloh iru Fdodeuld wkh h�hfw lv gxh wr vpdoo uhdoorfdwlrq/
hvshfldoo| zkhq phdvxuhg dw wkh dyhudjh qdwlrqdo lqgxvwu|0frpsrvlwlrq1

716 Phdvxulqj Sxeolf Fdslwdo

Lpsuryhphqwv ri orfdo lqiudvwuxfwxuhv/ hvshfldoo| wkrvh d�hfwlqj frppxqlfdwlrq
dqg wudqvsruw/ vkrxog eh wkh dqrwkhu lpsruwdqw ghwhuplqdqw ri orfdo surgxf0
wlylw|1 Iluvw/ lqiudvwuxfwxuhv duh lpsruwdqw surgxfwlyh lqsxwv zklfk frxog vxe0
vwdqwldoo| hqkdqfh wkh h!flhqf| ri oderu1 Lw lv qrw e| dfflghqw wkdw wkh Ghoruv
Uhsruw +4<;<, dqg wkhq wkh zkroh srolf| ri Hxurshdq Vwuxfwxudo +uhjlrqdo,
Ixqgv hpskdvl}hv wkh surylvlrq ri lqiudvwuxfwxuhv dv d suh0uhtxlvlwh iru ghyhors0
phqw1 Dovr/ pruh uhfhqwo| +4<<;05333,/ lq wkh vr fdoohg �Qhz Srolf| Sodqqlqj�
+Qxryd Surjudppd}lrqh ru vlpso| QS, wkh Lwdoldq Jryhuqphqw kdv hpskdvl}hg
wkh uroh ri sxeolf lqyhvwphqw lq lqiudvwuxfwxuhv dv fuxfldo orqj0uxq fdwdo|vwv iru
wkh vrxwkhuq ghyhorsphqw48 1

Vhfrqg/ li ehwwhu frqqhfwhg zlwklq lwv uhjlrq/ d OOV frxog ehwwhu h{sorlw lwv
orfdo olqndjhv dqg hqodujh wkh pdunhw iru lwv surgxfwv/ wkhuhiruh wkh lqyhvwphqw
lq frppxqlfdwlrq lqiudvwuxfwxuhv frxog eh prvw h�hfwlyh zkhq wkh OOV lv lq d
uhjlrq zklfk r�huv ulfk olqndjhv1 Wklv lv zk| zh frqvlghu wkh jurzwk udwh ri
sxeolf fdslwdo/ dqg vshfl�fdoo| ri wudqvsruwdwlrq dqg frppxqlfdwlrq lqiudvwuxf0
wxuhv/ dv rqh ri wkh srwhqwldo ghwhuplqdqwv ri hpsor|phqw jurzwk1 Wkh phdvxuh
wkdw zh xvh lv wkh djjuhjdwlrq ri vhyhudo gl�huhqw w|shv ri lqiudvwuxfwxuhv/ zkrvh
vwrfn dw wkh uhjlrqdo ohyho kdv ehhq fdofxodwhg e| Slffl dqg Erqdjold ^63`1 Zh
frqvwuxfw d phdvxuh ri wrwdo lqiudvwuxfwxuhv49 / dgglqj doo wkh qlqh gl�huhqw nlqgv
ri sxeolf jrrgv frqvlghuhg lq Slffl dqg Erqdjold ^63`/ dqg wkhq d phdvxuh wkdw
vhsdudwhv wudqvsruw dqg frppxqlfdwlrq lqiudvwuxfwxuhv iurp doo wkh uhvw1

Lqwhuhvwlqjo|/ frq�uplqj wkh dqdo|vlv ri Slffl/ wkh jurzwk udwh ri wrwdo lqiudv0
wuxfwxuh dv zhoo dv frppxqlfdwlrq dqg wudqvsruw lqiudvwuxfwxuhv lq wkh 4<;40
4<<9 shulrg kdv ehhq odujhu lq wkh qruwkhuq uhjlrqv +zlwk d vpdoo dgydqwdjh
ri wkh Qruwkhdvw= .4167 ( d |hdu ryhu wkh Qruwkzhvw*v .4143(, wkdq lq wkh
Vrxwkhuq uhjlrqv +zkhuh wkh Vrxwkzhvw.lvodqgv kdyh kdg wkh orzhvw jurzwk=
.319;(,1

Dv Iljxuh 9 dqg : vkrz/ wkh lqfuhdvh ri sxeolf lqiudvwuxfwxuh kdv frqfhuqhg
prvwo| wkh qruwkhuq uhjlrqv zkloh wkh vrxwk/ zlwk wkh srvvleoh h{fhswlrq ri
Sxjold/ kdv vkrzq uhpdundeoh voxjjlvkqhvv hyhq rq wklv uhjdug1 Li lpsuryhphqwv
ri lqiudvwuxfwxuhv kdg d srvlwlyh lpsdfw rq hpsor|phqw/ Qruwkhuq Lwdo| lv wkh
duhd zklfk ehqh�whg wkh prvw iurp wklv fkdqqho1

48Vhh Grq}hool ^43`1
49Wkh nlqg ri lqiudvwuxfwxuhv frqvlghuhg duh= Urdgv dqg Dlusruwv/ Udlozd|v/ Kdueruv dqg

Fdqdov/ Frppxqlfdwlrq sodqwv iru wkh �Wudqvsruw dqg Frppxqlfdwlrq� lqiudvwuxfwxuhv/ zkloh
Hohfwulfdo dqg Lgur0hohfwulfdo sodqwv/ Sxeolf krxvlqj/ k|jlhqlf vwuxfwxuhv dqg rwkhu sxeolf zrunv
duh wkh rwkhu lqiudvwuxfwxuhv1
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Wkh vorz jurzwk ri sxeolf lqiudvwuxfwxuhv lq vrxwkhuq uhjlrqv lv hyhq pruh
vhulrxv li zh wdnh lqwr dffrxqw wkh idfw wkdw wkh ryhudoo vshqglqj iru sxeolf
lqyhvwphqwv lq Lwdo| kdv ghfuhdvhg vljql�fdqwo|/ hvshfldoo| diwhu 4<<4/ gxh wr
exgjhw fxwv wr dfklhyh wkh Pddvwulfkw fulwhuld1 Wkh vwurqj qhjdwlyh vkrfn gxh
wr wkh ghfuhdvh lq sxeolf vshqglqj lv dffrpsdqlhg/ li wkh fxwv klw sxeolf lqyhvw0
phqwv/ e| d zruvhqlqj ri wkh orqj uxq surgxfwlylw| jurzwk dqg mre fuhdwlrq1
Wklv/ pruh wkdq wkh qhjdwlyh vkrfn wr djjuhjdwh ghpdqg/ zloo fhuwdlqo| eh d
orqj odvwlqj ohjdf| ri wkh �vfdo uhwuhqfkphqw ri wkh <3*v1

8 Mre Fuhdwlrq dqg lwv Ghwhuplqdqwv

Wklv vhfwlrq kdv wzr pdlq jrdov1 Iluvw/ zh lqwhqg wr dsso| wkh hfrqrphwulf
prgho ghvfulehg lq Vhfwlrq 6/ dqg hvwlpdwh wkh h�hfw rq mre fuhdwlrq ri wkh
yduldeohv glvfxvvhg deryh1 Wkh vhfrqg jrdo lv wr dvvhvv krz pxfk ri wkh yduld0
wlrq lq wkh shuirupdqfh ri hdfk pdfur0duhd fdq eh h{sodlqhg e| wkhvh idfwruv1
Wkh edvlf htxdwlrq wkdw zh hvwlpdwh lv rewdlqhg iurp Htxdwlrq BB= iru hdfk
OOV2lqgxvwu| zh wdnh lwv gl�huhqfh zlwk wkh qdwlrqdo dyhudjh iru wkdw lqgxvwu|
dqg wkhq dyhudjh wkhvh gl�huhqfhv ryhu wkh 7: lqgxvwulhv lq hdfk OOV/ zhljkwlqj
hdfk yduldeoh e| wkh vkduh ri wkdw lqgxvwu| lq wkh OOV1 Zh fdq uhsuhvhqw wkh
hvwlpdwlqj htxdwlrq dv iroorzv=

jw3w4+ol, @ d. �
4
orj+ol,wr . �5+Lq)rxwl,wr . �6+OdePl{l,wr. +9,

.�
7
+WhfkIorzl,wr . �

7
+Whfk= Jurzwku,w3 . �

8
+jw3w4+Ju,,>

zkhuh jw3w4 lqglfdwhv wkh |hduo| dyhudjh jurzwk udwh ehwzhhq w3+@ 4<;4, dqg
w4+@ 4<<9,1 Wkh yduldeohv zlwk dq xsshu edu kdyh ehhq wdnhq lq gl�huhqfhv
iurp wkh qdwlrqdo lqgxvwu| dyhudjh dqg wkhq dyhudjhg zlwklq wkh OOV1 Wkh
lqgh{ l ghqrwhv OOV*v dqg ydulhv ehwzhhq 4 dqg :;71 Wkh yduldeohv zlwk dq u

vxevfulsw duh phdvxuhg dw wkh uhjlrqdo ohyho1 Wkh uhjuhvvruv phdvxuhg dw wkh
OOV ohyho duh lqlwldo hpsor|phqw +shu xqlw ri duhd,/ wkh lqlwldo ydoxh ri OdePl{

+Htxdwlrq 7,/ dqg wkh lqlwldo ydoxh ri WhfkIorz+Htxdwlrq 8,1 Wkh lqlwldo ydoxh
ri Lq)Rxw/ wkh Lqsxw0Rxwsxw lqgh{/ rewdlqhg dyhudjlqj 5 dqg 6/ ydulhv rqo|
dfurvv uhjlrqv ehfdxvh zh frqvlghu wkh zkroh uhjlrq dv srwhqwldo pdunhw iru d
OOV2Lqgxvwu|1 Wkh odvw wzr uhjuhvvruv/ phdvxuhg dw wkh uhjlrqdo ohyho/ duh wkh
lpsxwhg whfkqrorjlfdo surjuhvv dqg jurzwk lq sxeolf lqiudvwuxfwxuhv/ ghvfulehg
lq Vhfwlrqv 715 dqg 7161

Zh xvh IJOV wr hvwlpdwh htxdwlrq 9/ vr dv wr fruuhfw iru khwhurvnhgdvwlf0
lw| gxh wr gl�huhqfhv lq wkh vl}h ri OOV*v1 Wkh uhvxowv ri wkh uhjuhvvlrqv duh
uhsruwhg lq Wdeoh 71 Lq rughu wr lqwhusuhw wkh pdjqlwxgh ri wkh hvwlpdwhg frhi0
�flhqwv pruh hdvlo| zh kdyh vwdqgdugl}hg doo yduldeohv= hpsor|phqw ghqvlw| +lq
orj, dqg wkh lqglfhv Lq)Rxw> OdePl{> WhfkIorz kdyh ehhq glylghg e| wkhlu
vwdqgdug ghyldwlrqv/ zkloh doo wkh jurzwk udwhv +erwk ri wkh ghshqghqw yduldeoh
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dqg ri wkh lqghshqghqw yduldeohv, duh h{suhvvhg lq |hduo| shufhqwdjh ydoxhv1
Wkxv/ wkh frh!flhqwv zh uhsruw lq Wdeoh 7 duh �hodvwlflwlhv� +iru whfkqrorjlfdo
surjuhvv dqg jurzwk ri sxeolf lqiudvwuxfwxuhv, dqg txdvl0hodvwlflwlhv +iru wkh lq0
glfhv, h{suhvvlqj wkh shufhqwdjh fkdqjh ri wkh ghshqghqw yduldeoh lq uhvsrqvh
wr d fkdqjh lq rqh vwdqgdug ghyldwlrq ri wkh lqghshqghqw yduldeohv1

Wdeoh 7= Ghwhuplqdqwv ri Mre Fuhdwlrq

Vshfl�fdwlrq L LL LLL LY

orj+ol,
�3=7:�

+3=36,
�3=7:�

+3=36,
�3=78�

+3=37,
�3=78�

+3=37,

Lq)rxwl
3=56�

+3=37,
3=4;�

+3=37,
3=48�

+3=37,
3=4;�

+3=37,

OdePl{l

3=44�

+3=38,
3=43�

+3=38,
3=3<�

+3=379,
3=3<�

+3=374,

WhfkIorzl

3=345�

+3=339,
3=345
+3=33:,

3=343
+3=33:,

3=343
+3=33;,

Whfk= Jurzwku

3=77�

+3=49,
3=63�

+3=48,
3=58
+3=48,

jw3w4+Ju,
3=57�

+3=3:,
3=5;�

+3=45,

jw3w4+Ju,�QrqWudqvsruw�
�3=38
+3=3:,

Rev1 :;7 :;7 :;7 :;7
U5 3164 3165 3166 3166

Ghshqghqw Yduldeoh= jw3w4+ol,
Vwg1 Huuruv lq Sduhqwkhvlv/ �@ Vljql�fdqw dw 8( ohyho

Vshfl�fdwlrqv L wr LY lq Wdeoh 7 lqfoxgh surjuhvvlyho| pruh ri wkh ghwhupl0
qdqwv ri mre fuhdwlrq zh kdyh ghvfulehg1 Uhjuhvvlrq L frqvlghuv rqo| wkh orfdo
ghwhuplqdqwv/ zklfk h{sodlq derxw rqh wklug ri wkh furvv0vhfwlrqdo yduldwlrq lq
mre fuhdwlrq dfurvv OOV*v lq whupv ri wkh U51 Zh vhh wkdw ghqvhu OOV*v h{klelw
d glvdgydqwdjh lq fuhdwlqj qhz mrev1 Wklv frq�upv wkdw wkhuh lv d whqghqf| ri
hpsor|phqw ghqvlw| wr frqyhujh wr d edodqfhg jurzwk sdwk ohyho iru jlyhq orfdo
hfrqrplhv ri djjorphudwlrq1 Wklv frqyhujhqfh whup vhhpv lpsruwdqw wr h{sodlq
wkh orzhu fuhdwlrq ri mrev lq wkh �zhvwhuq� sduw ri wkh frxqwu|/ zklfk lv pruh
ghqvh wkdq wkh hdvwhuq sduw1 Lw dovr khosv h{sodlq zk| vpdoo dqg phglxp0vl}h
OOV*v kdyh grqh ehwwhu wkdq wkh odujh xuedq duhdv1

Pruhryhu/ vshfl�fdwlrq L vkrzv wkh srvlwlyh dqg vljql�fdqw lpsdfw ri lqsxw0
rxwsxw olqndjhv dqg ri wkh orfdo srro ri zrunhuv lq fuhdwlqj qhz mrev1 Lq txdq0
wlwdwlyh whupv/ wkh vwurqjhvw h�hfw lv gxh wr orfdo olqndjhv= d OOV wkdw surylghv
vwurqjhu olqndjhv iru lwv lqgxvwulhv e| rqh vwdqgdug ghyldwlrq jhqhudwhv durxqg
3153( pruh jurzwk ri hpsor|phqw shu |hdu1 Wkh gl�huhqfh ehwzhhq wkh ohdvw
�olqnhg� dqg wkh �prvw olqnhg� OOV +derxw 8 vwg ghyldwlrqv, frxog eh uhvsrqvl0
eoh iru 4( gl�huhqfh lq oderu fuhdwlrq shu |hdu1 Dovr wkh Oderu Pdunhw yduldeoh
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lv lpsruwdqw/ dqg lwv h�hfw lv durxqg kdoi dv elj dv wkh Lqsxw0Rxwsxw rqh= d
OOV zklfk kdv d orfdo srro ri zrunhuv zlwk glyhuvl�hg vnloov ru/ lq dq| fdvh/
zlwk vnloov lq kljkhu ghpdqg/ zloo eh dwwudfwlyh wr d odujhu qxpehu ri surgxfhuv
dqg zloo fuhdwh pruh mrev1

Wkh yduldeoh wkdw fdswxuhv orfdo whfkqrorjlfdo  rz/ dowkrxjk forvh wr vwd0
wlvwlfdo vljql�fdqfh/ lv txdqwlwdwlyho| udwkhu vpdoo1 Wklv uhvxow pd| eh gxh wr
wkh idfw wkdw wkh phdvxuh ri whfkqrorjlfdo  rzv lq Lwdo| frxog eh gl�huhqw iurp
wkrvh rewdlqhg xvlqj XV gdwd> dovr/ sduw ri wkhvh  rzv pd| eh fdswxuhg e|
wkh lqsxw0rxwsxw olqndjhv ru e| vnloov vlplodulwlhv1 D frq�updwlrq ri wklv k|0
srwkhvlv frphv iurp wkh iroorzlqj idfw= li zh rplw wkh Lqsxw0Rxwsxw lqgh{/ wkh
frh!flhqw ri wkh yduldeoh WhfkIorz grxeohv dqg ehfrphv vljql�fdqw1 Lw lv dovr
srvvleoh wkdw wkh Lwdoldq lqgxvwuldo frpsrvlwlrq lv pruh vkliwhg wrzdugv wudgl0
wlrqdo vhfwruv li frpsduhg wr wkh XV/ dqg wkhuhiruh ohvv d�hfwhg e| whfkqrorjlfdo
vslooryhuv1 Ilqdoo| zh kdyh wulhg dgglqj wkh Lqsxw0Rxwsxw lqgh{ fdofxodwhg lq0
foxglqj rqo| lqgxvwulhv zlwklq hdfk OOV dv srwhqwldo fxvwrphuv0vxssolhuv1 Zh
jhw wkdw wkh frh!flhqw ri wkh �uhjlrq0zlvh� Lq)Rxw lv doprvw xqfkdqjhg +3157/
zlwk vwg1 huuru 3137, zkloh wkh �OOV0zlvh� Lq)Rxw olqndjhv duh qrw vljql�fdqw1
Wklv vxjjhvwv wkdw wkh uhohydqw orfdo lqsxw0rxwsxw olqndjhv vsuhdg eh|rqg wkh
OOV4: 1

Vshfl�fdwlrq LL lqfoxghv wkh lpsxwhg whfkqrorjlfdo fkdqjh dv d uhjuhvvru1
Wkh frh!flhqw rq wklv yduldeoh lv odujh dqg vljql�fdqw1 Lw lv lqwhuhvwlqj wr qrwlfh
wkdw zkhq zh lqfoxgh lqiudvwuxfwxuh jurzwk/ wkh frh!flhqw rq wkh whfkqrorjlfdo
fkdqjh whup ghfuhdvhv vhqvleo| dqg ehfrph ohvv vljql�fdqw1 Uhjuhvvlrqv LLL dqg
LY vkrz wkh lpsruwdqw uroh ri lqiudvwuxfwxuh ghyhorsphqw iru oderu fuhdwlrq1 Lq
sduwlfxodu/ wkh jurzwk ri wudqvsruw dqg frppxqlfdwlrq lqiudvwuxfwxuhv lv txdq0
wlwdwlyho| yhu| lpsruwdqw iru hpsor|phqw jurzwk= dq lqfuhdvh ri wkdw jurzwk
udwh e| rqh shufhqwdjh srlqw shu |hdu udlvhv hpsor|phqw jurzwk e| 315;( d
|hdu1 Rqfh zh frqwuro iru wudqvsruw lqiudvwuxfwxuhv rwkhu lqiudvwuxfwxuhv vhhp
wr kdyh olwwoh ru qr lpsdfw rq mre fuhdwlrq1

Zh kdyh dovr wulhg wr lqwhudfw wkh wzr whupv fdswxulqj uhjlrqdo lqsxw0rxwsxw
olqndjhv zlwk wkh jurzwk ri wudqvsruw lqiudvwuxfwxuhv1 Wklv khosv xv fkhfn
zkhwkhu wudqvsruw lqiudvwuxfwxuhv idyru orfdo surgxfwlylw| e| lpsurylqj wkh frq0
qhfwlrqv ri wkh OOV zlwk lwv uhjlrq dqg srwhqwldo fxvwrphuv dqg vxssolhuv 1 Wkh
frh!flhqw hvwlpdwh iru wklv lqwhudfwlrq whup4; lv odujh dqg vljql�fdqw +.3184(
iru rqh vwdqgdug ghyldwlrq zlwk d vwdqgdug huuru ri 3149(,/ zkloh wkh frh!0
flhqw rq wkh Lq)Rxw frh!flhqw gursv doprvw wr }hur/ dqg wkh frh!flhqw rq wkh
jurzwk udwh ri lqiudvwuxfwxuh gursv wr 314:( +vwg1 huuru 313;(, zkhq lqfoxglqj
wkh lqwhudfwlrq1 Wklv frq�upv wkdw d pdlq fkdqqho ri h�hfwlyhqhvv ri wudqvsruw
lqiudvwuxfwxuhv lv wkdw wkh| frqqhfw wkh OOV*v zlwklq d uhjlrq1 Vxppdul}lqj/
wkh orfdo idfwruv dqg whfkqrorjlfdo surjuhvv soxv lqiudvwuxfwxuh h{sodlq durxqg

4:Zh kdyh wulhg wkh vdph zlwk wkh Oderu Pl{ lqgh{/ exw lq wklv fdvh wkh uhjlrq0zlvh lqgh{

lv qhyhu vljql�fdqw1 Wklv pdnhv xv frq�ghqw wkdw wkh OOV lv wkh uhohydqw xqlw dv idu dv oderu

pdunhw fkdudfwhulvwlfv duh frqfhuqhg1
4;Wklv uhjuhvvlrq lv qrw uhsruwhg lq wkh wdeohv1
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rqh wklug ri wkh furvv0vhfwlrqdo yduldwlrq ri mre fuhdwlrq/ wkh| duh wkhuhiruh lp0
sruwdqw ghwhuplqdqwv ri wkhvh furvv0OOV gl�huhqfhv1

Ohw xv qrz vkliw jhduv dqg frqvlghu zkhwkhu wkh vdph h{sodqdwru| yduldeohv
fdq khos h{sodlq wkh yduldwlrq lq hpsor|phqw jurzwk dfurvv Lwdoldq pdfur0duhdv1
Wr gr vr zh frqvlghu d uhjuhvvlrq zlwk wkh vdph ghshqghqw yduldeoh dv lq Wdeoh
7 +dyhudjh mre fuhdwlrq lq hdfk OOV lq ghyldwlrqv iurp wkh vhfwruv* dyhudjh,/
dqg lqfoxgh dv uhjuhvvruv irxu uhjlrqdo gxpplhv +Qruwkhdvw/ Fhqwhu/ Vrxwkhdvw/
Vrxwkzhvw.lvodqgv,1 Wkh frh!flhqwv rq wkhvh gxpplhv duh hvwlpdwhv ri wkh
dyhudjh gl�huhqwldov lq mre fuhdwlrq dfurvv wkh pdfur0duhdv1 Vshfl�fdwlrq 3 lq
Wdeoh 8 frqwdlqv rqo| wkh gxpplhv dv uhjuhvvruv/ zkloh L0LY duh lghqwlfdo wr L0LY
lq Wdeoh 7 dv wkh| lqfoxgh/ uhvshfwlyho|/ wkh vdph uhjuhvvruv rq wrs ri wkh irxu
gxpplhv1 Lq Wdeoh 8 zh rqo| uhsruw wkh frh!flhqw ri wkh gxpplhv dqg wkh
vxppdu| vwdwlvwlfv ri wkh uhjuhvvlrqv1 Wkh frh!flhqwv rq wkh vlqjoh uhjuhvvruv
iru hdfk vshfl�fdwlrq +qrw uhsruwhg, duh yhu| vlplodu wr wkrvh uhsruwhg lq Wdeoh
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Wdeoh 8= H{sodlqlqj Pdfur0Duhdv Yduldwlrq

Pdfur0Duhd 3 L LL LLL LY

Qruwkhdvw
3=85�

+3=46,
3=69�

+3=46,
3=64�

+3=46,
3=64�

+3=46,
3=63�

+3=46,

Fhqwhu
3=33
+3=44,

�3=45
+3=45,

�3=44
+3=45,

�3=44
+3=45,

�3=3<
+3=47,

Vrxwkhdvw
3=78�

+3=4;,
3=6;�

+3=4;,
3=76�

+3=4;,
3=75�

+3=53,
3=7;
+3=5:,

Vrxwkzhvw0Lvodqgv
�3=45
+3=45,

�3=47
+3=45,

�3=46
+3=45,

�3=3:
+3=4;,

�3=35
+3=53,

Rev1 :;7 :;7 :;7 :;7 :;7

U5 3137 3167 3168 3168 3168

Ghshqghqw Yduldeoh= jw3w4+ol,/ Uhjuhvvruv lq Vshfl�fdwlrq L0LY duh dv lq Wdeoh 7

Vwg1 Huuruv lq Sduhqwkhvlv

Wkh dqdo|vlv ri wkh frh!flhqw rq wkh gxpplhv khosv xv xqghuvwdqg zklfk

idfwru frqwulexwhv prvw lq wkh h{sodqdwlrq ri wkh furvv0uhjlrqdo gl�huhqfhv lq mre

fuhdwlrq4< 1 Lq sduwlfxodu/ iru hdfk uhjuhvvru zh fdq revhuyh wkh fkdqjh lq wkh

gxpplhv* frh!flhqwv gxh wr wkh lqfoxvlrq ri wkdw frqwuro1 Li rxu uhjuhvvruv ixoo|

h{sodlq wkh yduldwlrq ri hpsor|phqw ehkdylru dfurvv pdfur duhdv/ rqfh zh kdyh

frqwuroohg iru wkhp wkh frh!flhqw rq wkh gxpplhv vkrxog doo eh }hur1 Li wkh| gr

qrw h{sodlq dq| ri wkh pdfur0duhdv yduldwlrq wkhq wkh gxpplhv frh!flhqwv zloo

qrw fkdqjh diwhu lqfoxglqj wkhp1 Lq rwkhu zrugv/ wkh ghfuhdvh lq wkh devroxwh

ydoxh ri wkh hvwlpdwhv ri wkh duhd gxpplhv* frh!flhqwv lv d uhgxfwlrq ri �rxu

ljqrudqfh� rq wkh fdxvhv ri gl�huhqwldo mre fuhdwlrq lq wkh �yh Lwdoldq pdfur0

duhdv/ wkdw kdyh shuiruphg vr gl�huhqwo| lq whupv ri mre fuhdwlrq1

4<Wklv phwkrg ri dqdo|}lqj fkdqjhv lq ��{hg h�hfwv� zkhq lqfoxglqj frqwurov lv xvhg lq
Nronr ^53`1
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Wdeoh 8 uhsruwv wkh hvwlpdwhv wkdw fdswxuh wkh gl�huhqfh lq mre fuhdwlrq ri
hdfk pdfur0duhd zlwk wkh Qruwkzhvw1 Zh ehjlq e| lqfoxglqj qr uhjuhvvruv eh0
vlghv wkh gxpplhv +3,/ wkhq zh lqfoxgh wkh orfdo djjorphudwlrq fkdudfwhulvwlfv
+L,/ wkh orfdo fkdudfwhulvwlfv soxv whfkqrorjlfdo fkdqjh +LL,/ dqg �qdoo| wkrvh
yduldeohv soxv lqiudvwuxfwxuh +LLL,/ ru soxv lqiudvwuxfwxuh glylghg lqwr wudqvsruw
dqg qrq0wudqvsruw +LY,53 1 Wkh odvw froxpq lv �wkh ehvw zh fdq gr� lq h{sodlq0
lqj wkh gl�huhqfhv xvlqj rxu uhjuhvvruv1 Lw vkrzv d vxevwdqwldo ghfuhdvh ri wkh
frh!flhqwv rq Qruwkhdvw dqg Vrxwkzhvw/ zkloh d vpdoo +qrq vljql�fdqw, lqfuhdvh
lq wkh frh!flhqwv ri Fhqwhu dqg Vrxwkhdvw1 Sxwwlqj wkhvh uhvxowv lq zrugv/ wkh
vwuxfwxudo idfwruv frqvlghuhg surylgh d jrrg h{sodqdwlrq iru derxw kdoi ri wkh
dgydqwdjh ri wkh Qruwkhdvw lq fuhdwlqj mrev dqg iru doprvw doo wkh glvdgydqwdjh
ri wkh Vrxwkzhvw lq fuhdwlqj mrev +erwk uhodwlyh wr wkh Qruwkzhvw,1 Lqwhuhvw0
lqjo|/ wkh Qruwkhdvw lv wkh rqo| duhd zklfk vljql�fdqwo| gl�huv iurp wkh uhvw lq
mre fuhdwlrq diwhu frqwuroolqj iru wkh vwuxfwxudo idfwruv1 Wkdw lv/ wkh Qruwkhdvw
shuirupv vljql�fdqwo| ehwwhu wkdq lwv fkdudfwhulvwlfv zrxog suhglfw1

Pruh vshfl�fdoo|/ li zh frqvlghu wkh frqwulexwlrq ri vlqjoh idfwruv wr wkh h{sod0
qdwlrq ri gl�huhqw shuirupdqfhv/ zh revhuyh wkdw orfdo djjorphudwlrq hfrqrplhv
duh uhvsrqvleoh iru d vl}deoh sduw ri wkh Qruwkhdvw*v dgydqwdjh +doprvw rqh wklug,
zkloh vorz lqiudvwuxfwxuh jurzwk vhhpv wr h{sodlq wkh edg shuirupdqfh ri wkh
Vrxwkzhvw1 Lqwhuhvwlqjo|/ orfdo fkdudfwhulvwlfv dovr vhhp wr frqwulexwh wr h{sodlq
sduw ri wkh Vrxwkhdvw*v jrrg shuirupdqfh/ exw whfkqrorjlfdo surjuhvv dqg lqiudv0
wuxfwxuh jurzwk pruh wkdq r�vhw wklv h�hfw/ ohdylqj wkh Vrxwkhdvw frh!flhqw
xqh{sodlqhg +dowkrxjk lw lv phdvxuhg zlwk d odujh vwdqgdug huuru,1

Djdlq/ ryhudoo zh duh ohiw zlwk d sduwldo h{sodqdwlrq iru wkh gl�huhqwldov
lq mre fuhdwlrq hyhq dfurvv pdfur0uhjlrqv1 Lq sduwlfxodu/ wkh idfwruv lghqwl0
�hg vhhp wr h{sodlq ehwwhu wkh gl�huhqw shuirupdqfhv ri wkh Qruwkhdvw dqg wkh
Vrxwkzhvw udwkhu wkdq wkrvh ri wkh rwkhu pdfur0duhdv1 Qhyhuwkhohvv/ lq wklv fdvh
zh kdyh vlqjohg rxw wzr lpsruwdqw idfwruv wr h{sodlq wkh jrrg shuirupdqfh ri
wkh Qruwkhdvw +wkh ehvw shuiruphu lq Lwdoldq mre fuhdwlrq, dqg wkh edg shuiru0
pdqfh ri Vrxwkzhvw +wkh zruvw shuiruphu,1 Qdpho| Qruwkhdvwhuq uhjlrqv kdyh
ehhq khoshg lq mre fuhdwlrq e| wkhlu orfdo fkdudfwhulvwlfv= orz lqlwldo ghqvlw| ri
hpsor|phqw/ vwurqj orfdo lqsxw0rxwsxw olqndjhv/ orfdo pl{ ri oderu dqg whfk0
qrorjlfdo vslooryhuv/ zkloh wkh Vrxwkzhvw kdv ehhq sduwlfxoduo| gdpdjhg e| wkh
odfn ri lqiudvwuxfwxuh jurzwk1

9 Shuvshfwlyhv dqg Srolflhv

Vhfwlrqv 6 dqg 7 ri wkh sdshu kdyh irfxvhg rq wkh ghwhuplqdqwv ri oderu gh0
pdqg dw wkh orfdo dqg uhjlrqdo ohyho/ hvwlpdwlqj wkhlu lpsdfw rq mre fuhdwlrq1
Rxu fodlp kdv ehhq wkdw orfdo ghwhuplqdqwv ri surgxfwlylw| duh nh| lq xqghu0
vwdqglqj gl�huhqwldo udwhv ri mre fuhdwlrq lq dq hfrqrp| zlwk fhqwudol}hg oderu

53Wkh rughu lq zklfk zh dgg uhjuhvvruv pljkw d�hfw wkh frqwulexwlrq ri hdfk rqh lq h{sodlq0

lqj uhjlrqdo gl�huhqfhv1 Zh kdyh wulhg/ wkrxjk/ gl�huhqw rughulqj dqg wkh txdolwdwlyh uhvxowv

gr qrw fkdqjh1
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pdunhw lqvwlwxwlrqv +dqg vxevhtxhqwo| uhodwlyho| krprjhqrxv zdjhv,1 Jhqhudo
�oderu pdunhw srolflhv� wkdw dsso| lq doo uhjlrqv gr qrw dgguhvv vshfl�fdoo| wkh
sureohp ri zlwklq frxqwu| glvsdulwlhv dqg wkh Ph}}rjlruqr sureohp1 Krzhyhu/
d srwhqwldo ehqh�w ri srolflhv doorzlqj iru d ohvv uhjxodwhg oderu pdunhw lv wkdw
wkh| pljkw lqgxfh ghfhqwudol}hg zdjh edujdlqlqj1 Wklv zrxog d�hfw mre fuhdwlrq
srvlwlyho| e| ghfuhdvlqj wkh frvw ri oderu lq glvdgydqwdjhg duhdv1 Rxu zrun grhv
qrw surylgh lqvljkwv rq wkh lpsdfw ri vxfk phdvxuhv rq mre fuhdwlrq/ vlqfh zh
kdyh dvvxphg zdjhv jurzlqj dw d frpprq udwh qdwlrqzlgh1 Lw fhuwdlqo| sur0
ylghv hqrxjk hylghqfh/ wkrxjk/ wkdw lpsruwdqw ghwhuplqdqwv ri oderu ghpdqg
duh orfdo dqg yhu| gl�huhqw zlwklq wkh frxqwu|1 Wklv lpsolhv wkdw fhqwudol}hg
frqglwlrqv ri oderu vxsso| zloo idyru gl�huhqfhv lq mre fuhdwlrq/ sduwlflsdwlrq/
dqg xqhpsor|phqw udwhv dfurvv uhjlrqv1

Lqghhg/ wkh lqvljkw ri rxu uhvxowv lv ghhshu wkdq wkdw1 E| frqvlghulqj wkh orfdo
ghwhuplqdqwv ri oderu surgxfwlylw| zh duh ghdolqj zlwk vrph nh| ghwhuplqdqwv ri
uhjlrqdo glvsdulwlhv1 Wkh idfw wkdw wkhvh glvsdulwlhv wudqvodwh lqwr gl�huhqwldo mre
fuhdwlrq ru gl�huhqwldo zdjh jurzwk ghshqgv rq wkh oderu pdunhw lqvwlwxwlrqv1
Lq hlwkhu fdvh/ wkrxjk/ li zh gr qrw revhuyh odujh prelolw| ri zrunhuv/ wkhvh
gl�huhqfhv zloo wudqvodwh lq gl�huhqw jurzwk ri JGS shu fdslwd dfurvv uhjlrqv1
Srolflhv dlphg dw wdfnolqj uhjlrqdo xqedodqfhv vkrxog frqvlghu wkh surgxfwlylw|
ghwhuplqdqwv glvfxvvhg deryh dv lpsruwdqw �vxsso| vlgh� idfwruv ri orfdo frp0
shwlwlyhqhvv1 Li wkh surgxfwlyh hqylurqphqw dqg frpshwlwlyhqhvv duh wkh pdlq
ghwhuplqdqwv ri mre fuhdwlrq dv zhoo dv ri JGS jurzwk lq wkh orqj uxq/ wkhvh
idfwruv vkrxog eh remhfw ri fduhixo frqvlghudwlrq1

Lq wklv vhfwlrq zh surylgh d ylhz ri wkh srwhqwldo ri Lwdoldq OOV*v/ dv suh0
glfwhg e| rxu dqdo|vlv/ lq rughu wr khos lghqwli| wkh dssursuldwh srolflhv dqg wr
dvvhvv wkh shuirupdqfh ri orfdo hfrqrplhv lq wkh frplqj ghfdgh1 Zh xvh wkh
hvwlpdwhv rewdlqhg iurp Vhfwlrq 7 dqg xsgdwh wkh phdvxuhv ri djjorphudwlrq
fkdudfwhulvwlfv1 Lq sduwlfxodu/ vwuhwfklqj vrphzkdw wkh dvvxpswlrqv pdgh lq
wkdw vhfwlrq/ zh frqvlghu wkh phdvxuhg fkdudfwhulvwlfv ri OOV*v +ghqvlw|/ lqsxw0
rxwsxw olqndjhv/ oderu pdunhw pl{ ri vnloov dqg whfkqrorjlfdo olqndjhv, lq 4<<9 dv
suhghwhuplqhg yduldeohv iru wkh iroorzlqj shulrg1 Wkhvh fkdudfwhulvwlfv vkrxog
d�hfw mre fuhdwlrq lq wkh iroorzlqj �iwhhq |hduv +mxvw dv wkh| glg lq wkh suhylrxv
�iwhhq,1 Qhhgohvv wr vd|/ wkhvh orfdo fkdudfwhulvwlfv kdyh fkdqjhg dovr ehfdxvh
ri hfrqrplf jurzwk lq wkh uhfhqw ghfdghv> li jurzwk lv fruuhodwhg ryhu wlph/ zh
kdyh d sureohp ri hqgrjhqhlw|1 Qhyhuwkhohvv/ zlwk doo wkh fdxwlrqv wkdw wkh
lqwhusuhwdwlrq ri wkh uhvxowv vkrxog lqyroyh/ zh frqvlghu wklv dqdo|vlv udwkhu lq0
irupdwlyh1 Lw surylghv d slfwxuh ri zkhuh gl�huhqw OOV*v vwdqg/ fxuuhqwo|/ lq
whupv ri srwhqwldo iru mre fuhdwlrq +ru iru zdjh jurzwk li pruh zdjh  h{lelolw|
zloo eh doorzhg,1

Dv zh kdyh wkh xsgdwhg gdwd iru 4<<9 +LVWDW ^56`,/ zh phdvxuh orj+ol,>
Lq)Rxw> OdePl{ dqg WhfkIorz iru hdfk OOV lq wkh vdph zd| dv zh glg iru
4<;41 Wkhq zh frqvwuxfw wkh �srwhqwldo� iru mre fuhdwlrq xvlqj wkh hvwlpdwhg lp0
sdfw ri wkrvh yduldeohv lq uhjuhvvlrq LY +Wdeoh 7,/ dqg dovr dgglqj wkh hvwlpdwhg
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uhjlrqdo gxpplhv54 / zkloh zh dvvxph htxdo jurzwk ri whfkqrorj| dqg lqiudvwuxf0
wxuhv dfurvv uhjlrqv1 Fohduo| wkh uhvxowv zloo eh lqirupdwlyh derxw wkh ghyldwlrq
ri wklv frqvwuxfwhg yduldeoh iurp lwv dyhudjh55 1 Jlyhq wkh orfdo fkdudfwhulvwlfv ri
4<<9 dqg wkhlu hvwlpdwhg lpsdfw/ zh duh deoh wr dvvhvv krz gl�huhqw zloo eh wkh
srwhqwldolw| iru mre fuhdwlrq dfurvv OOV*v iru wkh qh{w ghfdgh/ dvvxplqj htxdo
whfkqrorjlfdo jurzwk dqg htxdo sxeolf lqyhvwphqw dfurvv uhjlrqv1

Wklv h{huflvh vkrxog qrw eh wdnhq dv d iruhfdvw1 Lw lv udwkhu d zd| wr suhvhqw
wkh gdwd rq uhfhqw +4<<9, fkdudfwhulvwlfv ri wkh OOV*v/ dv vrph ri wkhp kdyh
fkdqjhg lpsruwdqwo| vlqfh 4<;4/ wkurxjk d v|qwkhwlf lqgh{ zklfk jlyhv pruh
zhljkw wr wkrvh fkdudfwhulvwlfv zklfk kdyh ehhq pruh lpsruwdqw lq fuhdwlqj mrev
gxulqj wkh 4<;404<<9 shulrg1 Wkh uhvxowlqj lqgh{ ri �srwhqwldo mre fuhdwlrq�
phdvxuhv wkh srwhqwldolw| iru hpsor|phqw jurzwk +lq shufhqwdjh srlqwv, lpsolhg
e| wkh revhuyhg lqlwldo fkdudfwhulvwlfv ri wkh OOV*v1

D �uvw zd| ri vxppdul}lqj wkh gdwd frqvlvwv vlpso| lq uhsruwlqj wklv lqgh{ ri
�mre fuhdwlrq srwhqwldo� rq d pds +Iljxuh ; ,/ dyhudjlqj OOV*v dfurvv surylqfhv56

dqg lqglfdwlqj kljkhu srwhqwldov zlwk gdunhu froruv1 Zh vwdqgdugl}h wkh dyhudjh
wr 3 dqg rewdlq wkdw srwhqwldo mre fuhdwlrq udqjh iurp 031:6( wr .3199( d
|hdu1 Wkh vwdqgdug ghyldwlrq ri surylqfldo srwhqwldov lv 3163( shu |hdu1 Wklv
surylqfh0uhsuhvhqwdwlrq frqfhdov d odujhu yduldwlrq dw wkh OOV*v ohyho> lq idfw/
wkh vwdqgdug ghyldwlrq ri OOV*v glvwulexwlrq ri mre fuhdwlrq srwhqwldov lv 3188(/
zkloh wkh kljkhvw srwhqwldo lv 416( dqg wkh orzhvw lv 05(1

Ylhzlqj wkh pds zh �qg wzr duhdv zkhuh vwurqj srwhqwldov duh frqfhqwudwhg=
hdvwhuq Orpedugld soxv Yhqhwr0Iulxol dqg Wuhqwlqr/ dqg wkh vrxwkhdvwhuq duhd
ri Vrxwk0Deux}}r soxv qruwkhuq Sxjold1 Wkh Fhqwhu dqg wkh Qruwkzhvw gr qrw
vkrz yhu| vwurqj srwhqwldov/ zkloh wkh Vrxwkzhvw vhhp udwkhu jrrg1 Wkh uhdvrqv
iru wklv glvwulexwlrq qhhg wr eh dqdo|}hg lq pruh ghwdlo1 Dq dssduhqw idfw lv wkdw
surylqfhv frqwdlqlqj odujh +ghqvh, flwlhv dsshdu yhu| glvdgydqwdjhg= Plodqr/
Wrulqr/ Qdsrol/ Iluhq}h dqg Erorjqd dsshdu dprqj wkh zruvw shuiruphuv dv wkh|
duh vwurqjo| d�hfwhg e| wkh idfw wkdw kljkhu ghqvlw| ri hpsor|phqw shqdol}hv mre
fuhdwlrq +dqg udwkhu khdylo| jlyhq wkh hvwlpdwhv ri 03178( iurp vshfl�fdwlrq LY
lq Wdeoh 7,1 Dovr/ odujh sduw ri wkh Qruwkzhvw*v glvdgydqwdjh dqg wkh Vrxwk*v
dgydqwdjh lv gulyhq e| wkh idfw wkdw wkh �uvw duhd kdv kljk ghqvlw| ri hpsor|phqw
zkloh wkh vhfrqg kdv orz ghqvlw|1 Jlyhq wkdw rxu uhjuhvvlrq dqdo|vlv lpsolhv
frqyhujhqfh lq hpsor|phqw ghqvlw|/ vrxwkzhvwhuq mre fuhdwlrq srwhqwldov ehqh�w
iurp wklv jds1

Qhyhuwkhohvv/ wkh gl�huhqw shuirupdqfh lq wkh Vrxwk/ zkhuh Deux}}r/ qruwk0
huq Sxjold dqg qruwkhuq Fdpsdqld +h{fhsw iru wkh Qdsrol0Vdohuqr duhd, vkrz
ehwwhu srwhqwldo wkdq Fdodeuld/ Edvlolfdwd dqg Vlflold/ ghshqg fuxfldoo| rq orfdo

54 Lq vr grlqj zh dvvxph wkdw wkrvh �xqh{sodlqhg idfwruv� gl�huulqj dfurvv pdfur0duhd duh

udwkhu shuvlvwhqw1 Wkh| frxog eh olqnhg wr hqgrzphqwv ri kxpdq dqg vrfldo fdslwdo zklfk zh

gr qrw revhuyh1
55Zh duh xqdeoh wr vd| dq|wklqj rq dyhudjh mre fuhdwlrq1
56Vlqfh pdq| OOV*v furvv surylqfldo erughuv zh kdyh dvvljqhg rqh OOV wr wkh surylqfh lq

zklfk lw kdv lwv odujhvw sduw ri hpsor|phqw1
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3RWHQWLDO IRU MRE FUHDWLRQ� SUHGLFWHG GLIIHUHQFHV XVLQJ ���� FKDUDFWHULVW

Iljxuh ;= Srwhqwldo iru Mre Fuhdwlrq lq Lwdo|/ 4<<9

fkdudfwhulvwlfv1 Lw lv xvhixo/ wkhuhiruh/ wr vkrz wkh pds zlwk gl�huhqfhv lq hp0
sor|phqw srwhqwldo gxh rqo| wr djjorphudwlrq fkdudfwhulvwlfv +Lq)Rxw> OdePl{

dqg WhfkIorz, ohdylqj rxw wkh gxpplhv dqg wkh ghqvlw| h�hfw1 Iljxuh < vkrzv
wkh gl�huhqwldo ri mre fuhdwlrq srwhqwldo suhglfwhg xvlqj rqo| wkh wkuhh djjorp0
hudwlrq phdvxuhv zhljkwhg zlwk wkhlu frh!flhqw hvwlpdwhg lq vshfl�fdwlrq LY
+Wdeoh 7,1 Orfdo oderu olqndjhv/ oderu pdunhwv dqg whfkqrorjlfdo  rzv ehqh�w
wkh Qruwk +prvwo| Orpedug| dqg Yhqhwr, dqg Odwlxp +ehfdxvh ri Urph dv d
orfdo pdunhw,/ zkloh lq wkh vrxwk Deux}}r/ Sxjold dqg qruwkhuq Fdpsdqld +qrw
Qdsohv, kdyh dq dgydqwdjh ryhu Fdodeuld/ Edvlolfdwd dqg Vlflold1

Orrnlqj dw wkh vlqjoh OOV*v srwhqwldov/ wkh yhu| ehvw duh frqfhqwudwhg lq
wkh surylqfhv ri Fklhwl dqg Irjjld +Elffdul/ Fdqghod/ Erylqr/ Vhuudfdsulrod dqg
Fuhffklr duh wkh wrs �yh OOV*v, zkloh wkh ehvw OOV*v frqvlghulqj rqo| orfdo dj0
jorphudwlrq hfrqrplhv duh lq Od}lr dqg Orpedugld +Iurvlqrqh/ Dsulold/ Ulhwl/
Vrqgdor/ Fdvwhoiruwh,1 Rq wkh rwkhu hqg ri wkh udqjh/ zkhq zh frqvlghu orfdo dj0
jorphudwlrq irufhv rqo|/ wkh zruvw OOV*v duh lq Fdodeuld +Irulr/ Wurshd/ Qrfhud
Whulqhvh/ V1 Oxflgr,/ zkloh iru wkh ryhudoo shuirupdqfh wkh odujh phwursrolwdq
duhdv vxfk dv Plodqr/ Wrulqr dqg Qdsrol kdyh wkh gluhvw shuvshfwlyhv/ gxh wr
wkhlu yhu| kljk ghqvlw| ri hpsor|phqw1

Uhdglqj wkh uhvxowv zlwk d judlq ri vdow/ zh vxppdul}h wkhp lq wkh iroorzlqj
srlqwv=

� Wkh Qruwkhdvw vwloo dsshduv wkh prvw surplvlqj duhd/ sduwo| ehfdxvh ri lwv
orfdo fkdudfwhulvwlfv/ dqg sduwo| ehfdxvh lw lv vwloo ohvv ghqvho| srsxodwhg
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3RWHQWLDO IRU -RE FUHDWLRQ� WKH HIIHFW RI DJJORPHUDWLRQ HFRQRPLHV LQ ���

Iljxuh <= Wkh frqwulexwlrq ri Djjorphudwlrq Hfrqrplhv

wkdq wkh Qruwkzhvw1 Sduw ri lwv jrrg shuirupdqfh lv ohiw xqh{sodlqhg> zh
frqmhfwxuh lw pd| eh olqnhg wr wkh jrrg txdolwlhv ri lwv orfdo lqvwlwxwlrqv/
vrfldo dqg kxpdq fdslwdo

� Wkh Vrxwkhdvw/ lq sduwlfxodu vrxwkhuq Deux}}r/ dqg wkh surylqfhv ri Ehq0
hyhqwr lq Fdpsdqld dqg Irjjld lq Sxjold/ lv wkh prvw surplvlqj duhd lq wkh
Vrxwk1 Wkhvh duhdv frpelqh jrrg orfdo pdunhw fkdudfwhulvwlfv/ sur{lplw|
wr Urph/ dqg d jds wkdw pdnhv wkhp uhdg| iru �wdnh0r��1

� Wkh Vrxwkzhvw/ lq sduwlfxodu Fdodeuld/ Edvlolfdwd dqg Vlflold kdyh prvwo|
�qrq0h{sorlwhg rssruwxqlwlhv� dkhdg +dv zhoo dv lq wkhlu uhfhqw sdvw,1 Vwloo
odjjlqj ehklqg lq whupv ri orfdo hfrqrplf qhwzrun dqg uhfhqwo| shqdol}hg
e| wkh vorzgrzq lq sxeolf lqyhvwphqwv/ wkh| kdyh d odujh jds wr �oo1 Wklv
jds/ lq wkh hyhqw ri d �wdnh0r�� +dv sduw ri wkh Vrxwkhdvw lv grlqj,/ zloo
judqw wkhp |hduv ri vxvwdlqhg fdwfk0xs jurzwk1 Fxuuhqwo|/ wkrxjk/ ihz
vljqv ri wklv wdnh0r� duh ylvleoh1

� Wkh vl}h ri wkh gl�huhqfhv lq mre fuhdwlqj srwhqwldov lpsolhg e| wkh orfdo
fkdudfwhulvwlfv duh odujh exw qrw gudpdwlfdoo| vr1 Wkh hvwlpdwhg odujh
lpsdfw ri lqiudvwuxfwxuh jurzwk rq mre fuhdwlrq frxog eh rqh zd| wr uh0
htxloleudwh lw1 Kljkhu jurzwk ri sxeolf wudqvsruwdwlrq lqiudvwuxfwxuh e|
rqh shufhqw d |hdu zrxog �oo d gl�huhqfh ri 3163( lq mre fuhdwlrq/ zklfk lv
rqh vwdqgdug ghyldwlrq ri wkh glvwulexwlrq ri surylqfh hvwlpdwhg srwhqwldo1
Wkhuh lv wkhuhiruh vfrsh iru vwuxfwxudo srolflhv wr frqwulexwh wr �oo wkh jds
lq mre fuhdwlrq1
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Wkh dqdo|vlv sursrvhg deryh frxog dovr eh vshfldol}hg wr xqghuvwdqg zklfk
vhfwruv kdyh odujhu srwhqwldov lq zklfk OOV*v/ dv wkh phdvxuhv rewdlqhg
duh vshfl�f wr OOV2lqgxvwu|1 Wklv frxog dovr eh lpsruwdqw wr ghvljq orfdo
srolflhv wr dffrpsdq| dqg khos vxffhvvixo lqgxvwulhv ru wr uhgluhfw suhyl0
rxvo| plvsodfhg sxeolf srolflhv1 Zh ohdyh wklv wdvn wr ixuwkhu uhvhdufk1

: Frqfoxvlrqv

Wkh suhvhqw zrun kdv xqghuwdnhq wkh wdvn ri fduhixoo| phdvxulqj mre fuhdwlrq
dqg lwv ghwhuplqdqwv lq Lwdoldq Orfdo Oderu V|vwhpv/ surylglqj dq h{sodqdwlrq
ri wkhlu shuirupdqfh dqg dq dvvhvvphqw ri wkhlu ixwxuh shuvshfwlyhv1 Wzr duh
wkh pdlq frqwulexwlrqv ri wklv sdshu1 Iluvw/ zh rujdql}h gdwd rq hpsor|phqw
e| lqgxvwu|/ wdnhq iurp wkh 4<;404<<9 fhqvxvhv/ dqg ghyhors phdvxuhv ri orfdo
djjorphudwlrq h{whuqdolwlhv dw d yhu| ghwdlohg jhrjudsklfdo ohyho iru wkh zkroh
frxqwu|1 Lq vr grlqj zh duh deoh wr whvw wkhrulhv ri orfdo djjorphudwlrq dqg
wkhlu lpsdfw rq mre fuhdwlrq zlwk frpsuhkhqvlyh �plfur0gdwd�1 Vhfrqg/ frp0
sohphqwlqj wkhvh gdwd zlwk d uhjlrqdo dqdo|vlv ri whfkqrorjlfdo surjuhvv dqg
jurzwk lq lqiudvwuxfwxuhv zh dvvhvv wkh lpsdfw ri wkhvh idfwruv rq gl�huhqfhv lq
mre fuhdwlrq dfurvv Lwdoldq pdfur0uhjlrqv1

Ihz zrugv vkrxog eh vdlg wr frq�up wkh idfw wkdw rxu dqdo|vlv wuhdwv dq
lpsruwdqw dvshfw ri mre fuhdwlrq udwkhu vxshu�fldoo|/ qdpho| wkh fkdudfwhulvwlfv
ri oderu vxsso|1 Lq sduwlfxodu zh gr qrw frqvlghu phdvxuhv ri kxpdq fdslwdo
+vfkrrolqj, lq gl�huhqw uhjlrqv/ zklfk lv dq lpsruwdqw ghwhuplqdqw ri surgxf0
wlylw| dqg dovr ri wkh suredelolw| ri �qglqj d mre1 D srvvleoh h{whqvlrq ri rxu
zrun vkrxog lqfoxgh vrph phdvxuhv ri wkh orfdo ohyho ri vfkrrolqj +dowkrxjk zh
zrxog qrw eh deoh wr uhfryhu vxfk phdvxuh iru OOV*v, wr fkdudfwhul}h orfdo oderu
vxsso|1 Lq vslwh ri wklv/ zh fodlp wkdw e| frqvlghulqj whfkqrorjlfdo surjuhvv/
djjorphudwlrq h{whuqdolwlhv dqg lqiudvwuxfwxuhv zh kdyh lqfoxghg prvw ri wkh
lpsruwdqw ghwhuplqdqwv ri orfdo surgxfwlylw| +dqg mre fuhdwlrq, lq wkh orqj uxq1

Hyhq li wkh sdshu kdv ehhq frqfhuqhg zlwk h{sodlqlqj mre fuhdwlrq/ zh uh0
jdug lw dv d frqwulexwlrq wr xqghuvwdqg Lwdoldq uhjlrqdo +dqg orfdo, hfrqrplf
glvsdulwlhv/ lq jhqhudo1 Lq wkh odvw wzr ghfdghv/ uhjlrqdo glyhujhqfh lq jurzwk
udwhv ri JGS shu fdslwd lq Lwdo| kdv jrqh wkurxjk wkh gl�huhqfhv lq hpsor|0
phqw2srsxodwlrq hyroxwlrq/ udwkhu wkdq wkurxjk gl�huhqfhv lq surgxfwlylw| jurzwk1
Vxffhvvixo uhjlrqv kdyh ehhq vr ehfdxvh wkh| kdyh ehhq deoh wr �sxw dw zrun�
d odujhu iudfwlrq ri wkhlu srsxodwlrq1 Vxffhvvhv kdyh ehhq odujho| gulyhq e| or0
fdo fkdudfwhulvwlfv surprwlqj wkh uhjlrqv* +ru wkh orfdwlrqv*, frpshwlwlyhqhvv1
Wklv orfdo dgydqwdjh lv wkh pdlq ghwhuplqdqw ri orqj0uxq jurzwk lq lqfrph dqg
hpsor|phqw lq d jhrjudsklf xqlw/ eh lw d uhjlrq ru d OOV1

Eruurzlqj iurp Hfrqrplf Jhrjudsk| dqg Jurzwk wkhrulhv zh kdyh lghqwl�hg
dqg phdvxuhg vrph ri wkh yduldeohv uhjdughg dv orqj0uxq fdwdo|vwv ri ghyhors0
phqw/ dqg zh kdyh suryhg dqg txdqwl�hg wkhlu lpsdfw rq mre fuhdwlrq1 Zh
wklqn wkdw hfrqrplf srolf| dlplqj dw orqj0uxq jurzwk dqg dw edodqflqj uhjlrqdo
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glvsdulwlhv pxvw vhulrxvo| frqvlghu wkh orfdo vwuxfwxudo idfwruv wkdw zh kdyh dq0
do|}hg1 Lq sduwlfxodu/ idu iurp ehlqj dq duulydo srlqw/ wkh suhvhqw dqdo|vlv lv
mxvw d ehjlqqlqj lq dvvhvvlqj wkh lpsdfw ri orfdo fkdudfwhulvwlfv rq mre fuhdwlrq1
Lw vxjjhvwv/ dw wkh yhu| ohdvw/ wkdw d orw frxog eh ohduqhg iurp wkh dqdo|vlv ri
OOV*v/ hvshfldoo| iru jxlgdqfh lq vwuxfwxudo dqg �vxsso| vlgh� srolflhv1
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D Dsshqgl{

D14 Surgxfwlrq Ixqfwlrq dqg Oderu Ghpdqg

Zh frqvlghu rqh lqgxvwu| +}, lq rqh OOV +l, dv wkh xqlw ri rxu dqdo|vlv1 Zh fdq
wklqn ri wkh surgxfwlrq ixqfwlrq/ h{suhvvhg lq rxwsxw shu xqlw ri duhd/ dv=

|}l @ 
+h}l,+J},
4����i+�}o}l> �}n}l,> +:,

|}l lv wkh rxwsxw ri wkh lqgxvwu| } lq OOV l1 Wkh ixqfwlrq i+=, lv krprjhqhrxv
ri ghjuhh +� . �, ? 4 lq o}l dqg n}l1 zklfk duh/ uhvshfwlyho|/ wkh dprxqwv ri
sk|vlfdo fdslwdo dqg oderu xvhg e| vhfwru } lq orfdolw| l/ dqg �} dqg �} duh wkh
fruuhvsrqglqj idfwru0dxjphqwlqj frh!flhqwv wkdw uh hfw wkh ohyho ri whfkqrorj|
lq vhfwru }1 Wkrvh whupv gr qrw kdyh d orfdolw| vxevfulsw dv zh dvvxph wkdw
whfkqrorj| lv frpprq wr doo wkh orfdolwlhv zlwklq d uhjlrq1 Wkh dprxqwv �}o}l
dqg �}n}l vkrxog eh wkrxjkw dv �h�hfwlyh idfwruv� xvhg lq vhfwru } lq OOV l1
Ixqfwlrq i h{klelwv ghfuhdvlqj uhwxuq wr vfdoh ehfdxvh ri frqjhvwlrq h�hfwv1
Wkhuh duh wzr idfwruv/ lqfuhdvlqj wkh wrwdo surgxfwlylw| ri wkh orfdo lqgxvwu|=

+h

}l
, lv d uhgxfhg0irup whup fdswxulqj vwdwlf djjorphudwlrq h{whuqdolwlhv iru

vhfwru } lq orfdolw| l> J} lv wkh uhjlrq0zlgh sxeolf fdslwdo jrrg zklfk phdvxuhv
wkh dprxqw ri lqiudvwuxfwxuhv h{lvwlqj lq wkh uhjlrq1

Idfwru ghpdqg iru lqgxvwu| } lq orfdwlrq l lv rewdlqhg e| htxdwlqj wkh idfwru*v
pdujlqdo surgxfwlylw| wr lwv sd|phqw/ dvvxplqj wkh sulfh ri jrrgv htxdol}hg
dfurvv OOV1 Zh dovr dvvxph wkdw wkh uhwxuq wr fdslwdo lv htxdol}hg dfurvv uhjlrqv/
dqg wkdw wkh zdjh udwh lv vhw e| frqwudfw dqg wkhuhiruh h{rjhqrxv iru wkh vlqjoh
lqgxvwu| dqg htxdo dfurvv uhjlrqv1 Zh zloo wkhuhiruh frqvlghu wkh frqglwlrq ri
htxdolw| ehwzhhq pdujlqdo surgxfwlylw| ri oderu dqg zdjh dv d �orqj0uxq� oderu
ghpdqg1

Wr vlpsoli| wkh dqdo|vlv zh frqvlghu wkh sduwlfxodu fdvh ri d Free0Grxjodv
ixqfwlrq i @ +�}o}l,

�+�}n}l,
� dqg zh ghulyh wkh oderu ghpdqg/ dvvxplqj wkdw

hdfk orfdo lqgxvwu| dovr fkrrvhv lwv fdslwdo wr htxdwh lwv pdujlqdo surgxfwlylw|
wr lwv uhwxuq u1 Zh rewdlq wkh iroorzlqj h{suhvvlrq=

o�}l @ �+u> z,
�

+h}l, � �

�
} �

�
}

� 4

4���� +J},= +;,

zkhuh �+u>z, @
�
z�.4���4��

u�

� 4
4����

= Wkh orqj uxq oderu ghpdqg dw wkh orfdo

lqgxvwu| ohyho ydulhv dfurvv orfdolwlhv zlwk wkh lqwhqvlw| ri orfdo vwdwlf h{whu0
qdolwlhv 
+h}l,1 Pruhryhu idfwru h�hfwlyhqhvv/ qdpho| oderu dxjphqwlqj +�} ,
dqg fdslwdo dxjphqwlqj +�}, whfkqrorj| dqg wkh uhjlrqdo vwrfn ri sxeolf fdsl0
wdo kdyh d srvlwlyh h�hfw rq wkh orfdo oderu ghpdqg1 Lq rughu wr wudqvodwh wkh
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suhglfwlrqv rq wkh orqj uxq oderu ghpdqgv +o�}l, lqwr suhglfwlrq rq wkh jurzwk
udwh ri hpsor|phqw zh dvvxph dq �dg0krf� h{suhvvlrq/ mxvwl�hg e| wkh voxj0
jlvkqhvv ri hpsor|phqw dgmxvwphqw +gxh wr vorz prelolw| dqg shuvlvwhqfh ri
xqhpsor|phqw,1 Zh dvvxph wkdw wkh fkdqjh ri hpsor|phqw lq d OOV2lqgxvwu|
ghshqgv srvlwlyho| rq wkh fkdqjh ri �orqj uxq� oderu ghpdqg +zklfk lqfuhdvhv
zlwk whfkqrorjlfdo jurzwk dqg zlwk jurzwk ri lqiudvwuxfwxuhv, dqg dovr srvl0
wlyho| rq wkh gl�huhqfh ehwzhhq lqlwldo hpsor|phqw dqg �vwhdg|0vwdwh� oderu
ghpdqg1 Wkhuhiruh zh fdq vxppdul}h wklv uhodwlrq/ lq txdolwdwlyh whupv dv=

+�o}l,w @ i+o}lw
�

> o�}lw>
.

�o�}l
.

, +<,

Iurp ;/ wkh pdlq ghwhuplqdqw ri �o�}l duh whfkqrorjlfdo dqg lqiudvwuxfwxuh
jurzwk/ dqg wkh glvwdqfh ehwzhhq o}lw dqg o

�

}lw ghshqgv rq wkh lqlwldo frqglwlrqv ri
hpsor|phqw dqg rq wkh lqlwldo fkdudfwhulvwlfv d�hfwlqj orfdo vwdwlf h{whuqdolwlhv1
Wkh orj olqhdul}hg irup ri ; / lv htxdwlrq +4, lq Vhfwlrq 61

D15 D Glvdjjuhjdwh Ghfrpsrvlwlrq ri wkh Jurzwk Udwh

ri JGS shu Zrunhu

Frqvlghu dq hfrqrp| +d uhjlrq, zlwk pdq| vhfwruv } 5 ]/ lq zklfk JGS lv
wkh djjuhjdwlrq ri vhfwrudo ydoxh dgghg= s| @ 	}s}|}= Ohw xv dvvxph |} @
i}+�}n}> �}o},1 Zh doorz surgxfwlrq ixqfwlrqv wr kdyh gl�huhqw fdslwdo0oderu
lqwhqvlwlhv dfurvv vhfwruv1 Dvvxph frpshwlwlyh idfwru pdunhwv dqg frqvwdqw uh0
wxuqv wr vfdoh1 Ohw xv qrupdol}h wkh djjuhjdwh sulfh ohyho s @ 	}+|}@|,s} wr
rqh1 Gh�qh v} �

s}|}S
}
s}|}

dv vhfwru }*v vkduh lq wrwdo ydoxh dgghg> �} �
u}n}
s}|}

dv vhfwru }*v fdslwdo vkduh lq ydoxh dgghg> v} �
s}|}S
}
s}|}

dv vhfwru }*v vkduh lq

wrwdo ydoxh dgghg> �+{, �
=

{
{
dv wkh jurzwk udwh ri yduldeoh {> dqg � +d}, �

�}� +�}, . +4� �},� +�}, dv vhfwru }*v jurzwk udwh ri WIS1

Zh fdq ghfrpsrvh wkh jurzwk udwh ri JGS shu zrunhu lqwr wkuhh whupv57 =
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=

Wkh �uvw whup rq wkh uljkw kdqg vlgh +wkh �idfwru uhdoorfdwlrq� whup, fds0
wxuhv wkh frqwulexwlrq wr jurzwk ri dq lqfuhdvh lq wkh djjuhjdwh fdslwdo0oderu

57Wklv lv edvhg rq Fxôdw ^;`1
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udwlr wkurxjk wkh uhdoorfdwlrq ri idfwruv dprqj vhfwruv zlwk gl�huhqw ydoxh
dgghg shu zrunhu1 Wkh vhfrqg whup +wkh �fdslwdo ghhshqlqj� whup, phdvxuhv
wkh frqwulexwlrq ri wkh djjuhjdwh fdslwdo0oderu udwlr wkurxjk lqfuhdvhv lq vhf0
wrudo fdslwdo0oderu lqwhqvlwlhv1 Wkh wklug whup uh hfwv wrwdo idfwru surgxfwlylw|
+WIS, jurzwk1 Wkh vxp ri wkh wzr odvw whupv rq wkh uljkw kdqg vlgh |lhogvS

} v}� +s}|}@o},> zh fdoo wklv wkh �lqwhqvl�fdwlrq whup�1

Dvvxph wkdw doo vhfwruv kdyh wkh vdph hodvwlflw| ri vxevwlwxwlrq1 Lq wklv fdvh/
dq| uhjlrq m*v idfwru uhdoorfdwlrq whup fdq eh zulwwhq dv
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zkhuh � lv wkh hodvwlflw| ri vxevwlwxwlrq ehwzhhq fdslwdo dqg oderu1 Qrwlfh wkdw
li zh frpsxwh uhjlrq m*v idfwru uhdoorfdwlrq whup xqghu wkh dvvxpswlrq wkdw lw
kdv frxqwu| L*v surgxfwlrq vwuxfwxuh/ zh rewdlq
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Ohw xv dvvxph wkdw wkh jurzwk udwh ri wkh zdjh0uhqwdo udwlr �
�
z
u

�
lv htxdo

dfurvv uhjlrqv zlwklq d frxqwu|/ dqg wkdw idfwru0dxjphqwlqj whfkqlfdo surjuhvv
zlwklq hdfk uhjlrq lv htxdo dfurvv vhfwruv/ l1h1/ � +�}m, @ � +�m, dqg � +�}m, @
� +�m, iru doo }1 Wkhq/ vxewudfwlqj frxqwu| L*v idfwru uhdoorfdwlrq whup iurp uh0
jlrq m*v idfwru uhdoorfdwlrq whup frpsxwhg zlwk frxqwu| L*v surgxfwlrq vwuxfwxuh
|lhogv
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Wkxv/ zlwk lqirupdwlrq rq hpsor|phqw dqg ydoxh dgghg e| vhfwru0uhjlrq zh
fdq rewdlq d �svhxgr0WIS� jurzwk udwh wkdw lqglfdwhv wkh gl�huhqfhv lq idfwru0
dxjphqwlqj whfkqlfdo surjuhvv ehwzhhq uhjlrqv dqg wkh frxqwu| wkh| ehorqj wr=
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Wkh gdwd zh xvh duh iurp wkh uhjlrqdo gdwdedvh FUHQrV58 / xsgdwhg zlwk
lqirupdwlrq iurp wkh uhjlrqdo dffrxqwv1 Wklv surylghv xv zlwk gdwd rq JGS
dqg djjuhjdwh hpsor|phqw/ dqg rq uhdo ydoxh dgghg +lq 4<;8 sulfhv, dqg hp0
sor|phqw e| vhfwru iru doo Lwdoldq uhjlrqv1 Wkh gdwdedvh glvdjjuhjdwhv hdfk uh0
jlrq*v hfrqrp| lqwr 4: vhfwruv +djulfxowxuh/ 43 lqgxvwuldo vhfwruv/ frqvwuxfwlrq/
7 pdunhw0vhuylfh vhfwruv/ dqg wkh qrq0pdunhw0vhuylfh vhfwru,1

Zh frpsxwh v} dv vhfwru }*v ydoxh dgghg ryhu ydoxh dgghg djjuhjdwhg ryhu
doo vhfwruv> jurzwk udwhv �+{, duh frpsxwhg dv gl�huhqfhv ehwzhhq wkh orjv ri
�qdo dqg lqlwldo {1 Zh h{foxgh djulfxowxuh iru frqvlvwhqf| zlwk wkh lqirupd0
wlrq rq OOV*v1 Krzhyhu/ wkh qxpehuv rewdlqhg lqfoxglqj djulfxowxuh duh kljko|
fruuhodwhg zlwk wkh qxpehuv zh uhsruw lq Vhfwlrq 71
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