
Zk| Glg wkh Holwhv H{whqg wkh Vx>udjhB

Ghprfudf| dqg wkh Vfrsh ri Jryhuqphqw/

Zlwk dq Dssolfdwlrq wr Eulwdlq*v cDjh ri Uhirup1*

Dohvvdqgur Ol}}hul dqg Qlfrod Shuvlfrú

Iheuxdu| 53351
Yhu| Suholplqdu| dqg Lqfrpsohwh

Devwudfw

D qhz udwlrqdoh lv suhvhqwhg iru zk| dq holwh pd| zlvk wr h{sdqg wkh iudq0

fklvh hyhq lq wkh devhqfh ri vhulrxv wkuhdwv wr wkh hvwdeolvkhg rughu1 H{sdqglqj

wkh iudqfklvh fdq wxuq srolwlfldqv dzd| iurp sduwlfxodulvwlf srolwlfv edvhg rq

dg0shuvrqdp uhglvwulexwlrq zlwklq wkh holwh/ dqg irvwhu frpshwlwlrq edvhg rq

surylvlrq ri sxeolf surjudpv zlwk gl>xvh ehqh?wv1 Xqghu vrph flufxpvwdqfhv/

wklv vkliw lq prgh ri srolwlfdo frpshwlwlrq pruh wkdq frpshqvdwhv wkh holwh iru

wkh gloxwlrq ri wkhlu lq xhqfh1

úOl}}hul= Ghsduwphqw ri Hfrqrplfv/ Qhz \run Xqlyhuvlw|/ 59< Phufhu Vwuhhw/ Qhz \run/ Q\
433361 H1pdlo= dohvvdqgur1ol}}hulCq|x1hgx1 Shuvlfr Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| ri
Shqqv|oydqld/ 6:4; Orfxvw Zdon/ Sklodghoskld SD 4<437> hpdlo= shuvlfrCvvf1xshqq1hgx1 Zhe=
kwws=22zzz1vvf1xshqq1hgx2�shuvlfr1 Wkh dxwkruv duh judwhixo wr wkh QVI iru ?qdqfldo vxssruw1 Zh
zrxog olnh wr wkdqn Pduwlq Gdxqwrq/ Md|dvul Gxwwd/ Dqwrqlr Phuor/ Zroijdqj Shvhqgruihu/ Shgurv
Udprv Slqwr1
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4 Lqwurgxfwlrq

Wklv sdshu dqdo|}hv wkh surfhvv e| zklfk d srolwlfdo v|vwhp ehfrphv pruh ghprfudwlf

e| surjuhvvlyho| h{whqglqj wkh iudqfklvh1 Rxu jrdo lv wr xqghuvwdqg wkh irufhv wkdw

vkdsh wkh uxohv ri ghprfudf|1 Lq lwv jhqhudo irup/ wkh txhvwlrq zh dvn lv zkhwkhu

fkdqjh lv lpsrvhg rq wkh srolwlfdo v|vwhp iurp wkh rxwvlgh ru lv lqlwldwhg e| lqvlghuv1

Lq wkh vshfl?f fdvh ri vx>udjh/ zh lqtxluh zkhq/ li dw doo/ zrxog lw eh lq wkh lqwhuhvw ri

wkh holwhv wr h{whqg wkh iudqfklvh lq uhvsrqvh wr fkdqjhv lq wkh hqylurqphqw1 Zh dujxh

wkdw wklv lv olnho| wr kdsshq zkhq wkh wudglwlrqdo srolwlfdo duudqjhphqwv idlo wr uhvsrqg

wr wkh fkdoohqjhv udlvhg e| wkhvh fkdqjhv lq wkh hqylurqphqw1 Pruh frqfuhwho|/ wklv

fdq wdnh sodfh li udwlrqdo srolwlfldqv dgrsw srolflhv wkdw gdpdjh d pdmrulw| ri wkh holwh

lq rughu wr fdwhu wr qduurz/ exw hohfwrudoo| slyrwdo/ vshfldo lqwhuhvwv jurxsv zlwklq wkh

holwh1 Lq wkdw fdvh/ dq h{whqvlrq ri wkh iudqfklvh lv idyruhg e| d pdmrulw| ri wkh holwh

ehfdxvh d eurdghqlqj ri wkh hohfwrudwh uhgxfhv wkh hohfwrudo dsshdo ri vshfldo0lqwhuhvw

srolwlfv1

Zh irfxv rq surfhvvhv ri lqvwlwxwlrqdo fkdqjh wkdw duh frqwuroohg e| wkh holwhv1

Wkxv/ zh gr qrw dgguhvv wkrvh flufxpvwdqfhv lq zklfk d srolwlfdo v|vwhp lv fkdqjhg

deuxswo| e| h{wudruglqdu| hyhqwv vxfk dv uhyroxwlrqv1 Ixuwkhupruh/ zh gr qrw dwwhpsw

wr dffrxqw iru wkh vlpxowdqhrxv hyroxwlrq ri doo ihdwxuhv ri d srolwlfdo v|vwhp= zh irfxv

h{foxvlyho| rq wkh h{sdqvlrq ri wkh hohfwrudo uhsuhvhqwdwlrq/ dqg ljqruh fkdqjhv lq rwkhu

frqvwlwxwlrqdo sdudphwhuv1 Zh zloo glvfxvv wkhvh lvvxhv dw ohqjwk lq wkh Frqfoxvlrqv1

Zh frqfhqwudwh rq vx>udjh ehfdxvh wkh h{whqw ri wkh iudqfklvh lv rqh ri wkh nh|

sdudphwhuv wkdw fkdudfwhul}hv d srolwlfdo v|vwhp1 Lw/ pruh srzhuixoo| wkdq dq| rwkhu

yduldeoh/ ghwhuplqhv wkh ghjuhh wr zklfk d srolwlfdo v|vwhp fdq eh frqvlghuhg ghpr0

fudwlf1 Ixuwkhupruh/ wkh h{whqw dqg frpsrvlwlrq ri wkh iudqfklvh ghwhuplqhv wkh vfdoh

dqg vfrsh ri vwdwh dfwlylw|/ vlqfh wkh uhvsrqvh ri jryhuqphqw srolf| wr gl>huhqw jurxsv

lv vkdshg e| wkhlu sduwlflsdwlrq lq wkh srolwlfdo v|vwhp14 Klvwrulfdoo|/ wkh uljkw wr yrwh

kdv ehhq wkh sulylohjh ri holwhv gh?qhg e| uhtxluhphqwv ri zhdowk/ hwkqlf dqg vrfldo

fkdudfwhulvwlfv/ sodfh ri uhvlghqfh/ hwf1 Dffruglqjo|/ wkhvh holwhv zhuh idyruhg e| wkh

zrunlqjv ri wkh srolwlfdo v|vwhp1 Lq prvw frxqwulhv wkh vl}h ri wkh iudqfklvh kdv whqghg

wr jurz ryhu wlph/ uhdfklqj wkh fxuuhqw eurdg ghjuhh ri uhsuhvhqwdwlyhqhvv lq wkh ?uvw

kdoi ri wkh 53wk fhqwxu|1 Wkh h{whqvlrq ri wkh iudqfklvh kdv frlqflghg zlwk d vhd0

4+Olqghuw/ Phow}hu dqg Ulfkdug/ Orww dqg Nhqq|,1
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fkdqjh lq wkh uroh sod|hg e| wkh jryhuqphqw1 Li zh zdqw wr xqghuvwdqg wkh lqfhqwlyhv

iru jryhuqphqw wr uhlqyhqw lwv uroh/ wkh hyroxwlrq ri vx>udjh lv d jrrg sodfh wr vwduw1

Lq pdq| klvwrulfdo lqvwdqfhv/ iudqfklvh h{sdqvlrqv zhuh uhodwlyho| shdfhixo9wkh|

hqwdlohg olwwoh ryhuw ylrohqfh1 Wklv vxjjhvwv wkdw/ lq wklv glphqvlrq/ srolwlfdo v|vwhpv

duh fdsdeoh ri hyroylqj dqg shdfhixoo| uhlqyhqwlqj wkhlu uroh1 \hw wkh prghudwh ghjuhh

ri ylrohqw frq lfw vkrxog eh sx}}olqj/ ehfdxvh wkh lqwhuhvwv ri wkh holwh dqg ri wkh

glvhqiudqfklvhg duh vhhplqjo| lq vkdus frqwudvw rq wkh lvvxh ri vx>udjh1 Hqodujlqj

wkh iudqfklvh gloxwhv wkh holwh*v srzhu wr lq xhqfh srolf|/ uhvxowlqj lq d orvv iru wkh

holwh1 Wklv lghd lv uh hfwhg lq pdq| irupdo prghov ri srolwlfdo ghflvlrq pdnlqj1 Lq

wkh phgldq0yrwhu prgho/ iru lqvwdqfh/ h{sdqglqj wkh iudqfklvh jhqhudoo| fkdqjhv wkh

lghqwlw| ri wkh ghflvlyh phgldq yrwhu/ zklfk jxdudqwhhv wkdw pruh wkdq 83 shufhqw ri

wkh holwh zrxog rssrvh wkh h{sdqvlrq1 Vlploduo|/ lq prghov ri uhglvwulexwlyh srolwlfv

+Olqgehfn Zhlexoo/ P|huvrq/, wkh holwh zrxog uhvlvw dq h{sdqvlrq ri wkh iudqfklvh vlqfh

lw zrxog uhvxow lq dq lqfuhdvh lq wkh qxpehu ri lqglylgxdov fodlplqj d vkduh ri d slh ri

jlyhq vl}h1 Vwdqgdug prghov/ wkhuhiruh/ gr qrw h{sodlq zk| wkh holwh grhv qrw dozd|v

h{shqg frqvlghudeoh uhvrxufhv lq uhvlvwlqj wkh h{sdqvlrq/ txlwh srvvleo| uhvruwlqj wr

ryhuw frq lfw zlwk wkh glvhqiudqfklvhg zkhq h{sdqglqj wkh iudqfklvh kdv lpsruwdqw

frqvhtxhqfhv15

Wr udwlrqdol}h shdfhixo h{sdqvlrqv ri wkh iudqfklvh/ vrph uhfhqw sdshuv +Dfhprjox

dqg Urelqvrq 5333/ 5334/ dqg Frqoh| dqg Whplpl 5334, lqwurgxfh wkh wkuhdw ri uhyr0

oxwlrq1 Lq wkhvh prghov/ wkh glvhqiudqfklvhg jurxs jdlqv wkh uljkw wr yrwh e| h>hfwlyho|

wkuhdwhqlqj wkh vrfldo rughu/ dqg khqfh wkh srvlwlrq ri wkh hqiudqfklvhg jurxs1 Zkdw

wkh glvhqiudqfklvhg vhhn +dqg jhw, iurp wkh h{sdqvlrq lv d wudqvihu ri uhvrxufhv iurp wkh

holwh16 Dffruglqj wr wklv ylhz/ iudqfklvh h{sdqvlrqv duh yroxqwdu| rqo| lq dsshdudqfh>

lqghhg/ wkh| duh lpsohphqwhg xqghu wkh phqdfh ri vxeyhuvlrq ri wkh h{lvwlqj rughu1

5Lq d prgho ri lqirupdwlrq djjuhjdwlrq d* od Ihgghuvhq dqg Shvhqgruihu +DHU----,/ lqfuhdvlqj wkh
qxpehu ri yrwhuv frxog kdyh d srvlwlyh h>hfw1 Lq wklv prgho wkh frq lfw ri lqwhuhvw lv vhfrqgdu|/ dqg
dgglqj lqiruphg yrwhuv pljkw jhqhudwh pruh lqiruphg rxwfrphv1 Lw zrxog vhhp/ krzhyhu/ wkdw wklv
lqirupdwlrqdo h>hfw rxjkw wr eh qhjoljleoh zkhq lq uhdolw| wkh holwh lv odujh dqg frq lfwv ri lqwhuhvw
grplqdwh1

6Wkh uhdvrq wkdw wkh glvhqiudqfklvhg sxuvxh vx>udjh/ lqvwhdg ri wudqvihuv/ lv wkdw wkh iudqfklvh
lv kdug wr uhyrnh/ dqg vr jxdudqwhhv qrw rqo| fxuuhqw wudqvihuv/ exw dovr d frpplwphqw wr ixwxuh
wudqvihuv1 Dfhprjox dqg Urelqvrq +5333, suhvhqw hylghqfh rq 4<wk0fhqwxu| Eulwdlq/ Jhupdq|/ dqg
Iudqfh1
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Dffruglqj wr wklv ylhz/ wkh srolwlfdo v|vwhp hyroyhv rqo| lq uhvsrqvh wr d sxvk iurp

wkh rxwvlgh/ iurp wkrvh zkr duh qrw sduwlflsdwlqj lq wkh surfhvv1

Lq wklv sdshu zh sursrvh d ohvv dgyhuvduldo/ pruh frqvhqvxdo ylhz ri wkh surfhvv ri

iudqfklvh h{sdqvlrq1 Lq rxu prgho/ zh hpskdvl}h wkh zhoiduh jdlqv wkdw iroorz iurp

zkhq wkh iudqfklvh lv h{sdqghg1 Wkhvh zhoiduh jdlqv wdnh wkh irup ri lqfuhdvhg surylvlrq

ri sxeolf jrrgv dqg ghfuhdvhg uholdqfh rq vshfldo0lqwhuhvw srolwlfv1 Rxu prwlydwlqj

h{dpsoh lv wkh Eulwlvk 3djh ri uhirup14 Wklv whup uhihuv wr wkh srolwlfdo wudqvirupdwlrqv

+wkh iudqfklvh h{sdqvlrqv ri ri 4;65/ 4;9:/ dqg 4;;7, dqg dvvrfldwhg wudqvirupdwlrqv

lq wkh uroh ri jryhuqphqw lq 4<wk0fhqwxu| Eulwdlq17

Gxulqj wkh shulrg ri iudqfklvh uhirup/ wkh sxeolf vhfwru xqghuzhqw d gudvwlf wudqv0

irupdwlrq1 D pdmru frpsrqhqw ri wklv wudqvirupdwlrq zdv d vkliw wr vshqglqj rq

surjudpv zlwk gl>xvh ehqh?wv1 Lq Vhfwlrq 7 zh grfxphqw wkdw/ zkloh wrwdo jryhuqphqw

vshqglqj +fhqwudo dqg orfdo, dv d iudfwlrq ri JGS uhpdlqhg urxjko| frqvwdqw +h{fhsw

iru zduv,/ wkh frpsrvlwlrq ri vshqglqj fkdqjhg gudpdwlfdoo|1 Vshqglqj rq orfdo sxeolf

jrrgv +pxqlflsdo vshqglqj, urvh iurp 4:( ri wrwdo jryhuqphqw vshqglqj lq 4:<3 wr

74( lq 4;<318 Pxfk ri wklv pdvvlyh lqfuhdvh zdv gxh wr vshqglqj rq sxeolf khdowk

lqiudvwuxfwxuh olnh vhzhudjh v|vwhpv/ ?owhuhg zdwhu/ dqg sdyhg dqg gudlqhg urdgv19 Wr

xqghuvwdqg wkh frqwh{w lq zklfk wkhvh h{shqglwxuhv zhuh xqghuwdnhq dqg zkr ehq0

h?whg iurp wkhp/ rqh pxvw frqvlghu wkh soljkw ri Eulwlvk flwlhv lq wkh 4<wk fhqwxu|1

Pdvvlyh lq rzv iurp wkh frxqwu|vlgh lq uhvsrqvh wr wkh lqgxvwuldo uhyroxwlrq vzhoohg

wkh srsxodwlrq ri odujh flwlhv dw xqsuhfhghqwhg udwhv1 Ehfdxvh ri wkh suhvvxuh rq d

iudjloh lqiudvwuxfwxuh/ flwlhv zhuh lq d frqvwdqw vwdwh ri sxeolf khdowk hphujhqf|1 Hsl0

ghplfv ri fkrohud dqg rwkhu glvhdvhv udydjhg wkh xuedq srsxodwlrqv> lq wkh 4;63v/ olih

h{shfwdqf| lq odujh surylqfldo flwlhv zdv rqo| 5< |hduv/ d 58( ghfolqh iurp wkh suhylrxv

ghfdgh/ dqg pruh wkdq whq |hduv ehorz wkdw ri wkh frxqwu| dv d zkroh1 Lw lv lpsru0

wdqw wr xqghuvwdqg wkdw wkhvh hslghplfv fxw dfurvv fodvvhv +hvshfldoo| iru zdwhu0eruqh

glvhdvhv vxfk dv fkrohud,1 Wkxv/ doo xuedq vrfldo fodvvhv ehqh?whg iurp sxeolf khdowk

h{shqglwxuhv dqg wkh uhwxuqv rq vshqglqj rq sxeolf khdowk lq flwlhv zhuh yhu| kljk iro0

orzlqj wkh shulrg ri xuedql}dwlrq +Zlooldpvrq,1 Wkh odphqwdeoh vwdwh ri sxeolf khdowk

zdv d fuxfldo sduw ri wkh sxeolf ghedwh lq wkh 4<wk fhqwxu| dqg wkhuh zdv zlghvsuhdg

7Vhh/ iru h{dpsoh/ wkh Lqwurgxfwlrq lq Pdqgohu +4<<3,1
8Vhh Yhyhund +4<96,1
9Vhh Shdfrfn dqg Zlvhpdq +4<94, dqg Ploozdug dqg Vkhdug 1
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dfnqrzohgjphqw ri wkh idloxuh ri wkh h{lvwlqj lqvwlwxwlrqv wr ghdo zlwk wkh sureohp1

Lq frqwudvw/ vshqglqj rq wudqvihuv dfwxdoo| ghfuhdvhg gxulqj wkh 4<wk fhqwxu|9iurp

d shdn ri 5 shufhqw ri JGS lq 4;53 wr ohvv wkdq 4 shufhqw ri JGS wkurxjk prvw ri

wkh uhvw ri wkh fhqwxu| +Olqghuw,1 Wklv lv qrw zkdw zrxog eh h{shfwhg lq wkh 3wkuhdw

ri uhyroxwlrq4 vfhqdulr/ dffruglqj wr zklfk h{sdqglqj wkh iudqfklvh vkrxog jhqhudwh d

uhglvwulexwlrq ri uhvrxufhv iurp wkh holwh wr wkh glvhqiudqfklvhg1:

Ixuwkhupruh/ wkh uhirup shulrg lv pdunhg e| wkh surjuhvvlyh holplqdwlrq ri wdul>v/

d surfhvv wkdw ehjlqv lq 4;751 Wkh ehvw0nqrzq h{dpsoh ri wklv srolf| lv wkh uhshdo ri

wkh Fruq Odzv +4;79,1 Prvw revhuyhuv lqwhusuhwhg wkh derolwlrq ri gxwlhv dv d zhoiduh0

hqkdqflqj surfhvv/ lq zklfk wkh zrunlqj fodvvhv dqg wkh lqgxvwuldolvwv +zkr mrlqhg

irufhv lq wkh Dqwl0Fruq Odz Ohdjxh, ehqh?whg zkloh odqghg lqwhuhvwv orvw rxw1

Wkh slfwxuh wkdw hphujhv/ wkhq/ lv rqh lq zklfk wkh h{sdqvlrq ri wkh iudqfklvh lv

dffrpsdqlhg e| +d, fkdqjhv lq wkh qdwxuh ri sxeolf vshqglqj wrzdug pruh eurdg0edvhg

surjudpv/ +e, qr juhdwhu wudqvihuv wr wkh orzhu fodvvhv/ dqg +f, juhdwhu ehqh?wv iru d

pdmrulw| zlwklq wkh holwh +wkh frpphufldo dqg xuedq fodvvhv, exw qrw qhfhvvdulo| iru

doo ri wkh holwh +qrw iru wkh odqghg fodvvhv,1 D phgldq0yrwhu iudphzrun frxog dffrxqw

iru srlqw +d,/ exw fdqqrw h{sodlq yroxqwdu| iudqfklvh h{sdqvlrq1 Srlqw +e, fdqqrw eh

dffrxqwhg iru e| d 3wkuhdw ri uhyroxwlrq4 prgho ru e| d prgho ri sxuh uhglvwulexwlyh

srolwlfv1 Srlqw +f, lv d jrrg vwduwlqj srlqw/ exw ehjv wkh txhvwlrq ri zk| wkh frpphufldo

dqg xuedq fodvvhv zrxog qhhg wr h{sdqg wkh iudqfklvh wr dfklhyh wkhlu ghvluhg srolflhv/

zkhq wkh| iruphg d pdmrulw| ri wkh uhvwulfwhg iudqfklvh1 Zh sursrvh d 3k|eulg4 prgho

ri srolwlfdo frpshwlwlrq zklfk ihdwxuhv d whqvlrq ehwzhhq sxeolf jrrgv surylvlrq dqg

uhglvwulexwlyh srolwlfv1 Wkh prgho fdq dffrxqw iru srlqwv +d, wkurxjk +f,1 Lq sduwlfxodu/

wkh prgho lghqwl?hv frqglwlrqv xqghu zklfk iudqfklvh h{sdqvlrq lv lqvwuxphqwdo wr dq

dfklhyhphqw ri ehwwhu srolwlfdo rxwfrphv iru d pdmrulw| ri wkh holwh1 Wkxv/ wkh prgho

zloo dffrxqw iru yroxqwdu| h{sdqvlrq ri wkh iudqfklvh1

Lq wkh prgho/ srolwlfldqv fdq fkrrvh d frpelqdwlrq ri wzr srolf| lqvwuxphqwv/ uhglv0

wulexwlrq +dg0krplqhp ehqh?wv, dqg d sxeolf jrrg zlwk gl>xvh ehqh?wv1 Srolwlfldqv/

zkr frxuw vshfl?f vxevhw ri yrwhuv lq wkh holwh/ ?qg uhglvwulexwlyh srolflhv pruh h{shgl0

hqw/ doo rwkhu wklqjv ehlqj htxdo/ wkdq srolflhv zkrvh gl>xvh ehqh?wv fdqqrw eh gluhfwhg

wr vzlqj yrwhuv1 Wkxv/ frpshwlwlrq iru yrwhv lqgxfhv srolwlfldqv wr uho| h{fhvvlyho| rq

:Wudqvihuv lqfuhdvh diwhu wkh 4;<3v1 Wklv lv zkdw Dfhprjox dqg Urelqvrq ylhz dv vxssruwlyh ri d
3wkuhdw ri uhyroxwlrq prgho14 Zh zloo uhwxuq wr wklv lvvxh lq Vhfwlrq 71
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lqvwuxphqwv ri vshfldo lqwhuhvw srolwlfv1 Lq wklv vhwxs/ phpehuv ri wkh holwh pd| zlvk

wr uhirup wkh srolwlfdo v|vwhp wr surylgh lqfhqwlyhv iru srolwlfldqv wr hpsor| wkh srzhu

ri r!fh wrzdugv wkh surylvlrq ri srolflhv zlwk gl>xvh ehqh?wv1 Hqodujlqj wkh iudqfklvh

zloo gr mxvw wkdw/ vlqfh lqfuhdvlqj wkh qxpehu ri yrwhuv uhgxfhv wkh iudfwlrq ri wkh hohf0

wrudwh wkdw fdq eh zrrhg zlwk dg0krplqhp surplvhv dqg wkhuhiruh/ e| frpsdulvrq/

lqfuhdvhv wkh hohfwrudo ydoxh ri srolflhv zlwk gl>xvh ehqh?wv1 Srolwlfldqv/ wkhq/ ehfrph

pruh olnho| wr surylgh vxfk srolflhv1 Wklv h>hfw sxvkhv wkh srolwlfdo rxwfrph lq wkh

gluhfwlrq suhihuuhg e| wkh holwh1

Wkh idfw wkdw dq h{sdqvlrq ri wkh iudqfklvh fkdqjhv wkh frpsrvlwlrq ri sxeolf

vshqglqj lq d gluhfwlrq wkdw lv idyruhg e| wkh holwh/ lv vxjjhvwlyh ri wkh h{lvwhqfh ri d

ehqh?w wr wkh holwh dv d frqvhtxhqfh ri wkh h{whqvlrq ri wkh iudqfklvh1 Exw zh duh diwhu

d vwurqjhu wkhruhwlfdo uhvxow= zh zlvk wr vkrz wkdw d pdmrulw| ri wkh holwh fdq eh ehwwhu

r> diwhu wkh h{sdqvlrq1 Wklv lv vxusulvlqj/ vlqfh lw zrxog vhhp wkdw/ xqghu wkh uhvwulfwhg

iudqfklvh/ hohfwrudo frpshwlwlrq iru wkh yrwhv ri wkh holwh zrxog jxdudqwhh wkdw wkh orw

ri d pdmrulw| lq wkh holwh fdqqrw eh lpsuryhg e| h{sdqglqj wkh iudqfklvh1 Krzhyhu/

hohfwrudo frpshwlwlrq lv qrw qhfhvvdulo| d  dzohvv phfkdqlvp1 Iru rqh wklqj/ dv dujxhg

deryh/ lw zloo jhqhudoo| uhvxow lq h{fhvvlyh vshfldo lqwhuhvw srolwlfv1 Ixuwkhupruh/ wkh

uhglvwulexwlyh vwudwhj| ri srolwlfldqv lv vxfk wkdw qrw doo phpehuv ri wkh holwh duh jlyhq

odujh wudqvihuv/ rqo| wkrvh zkr duh vzlqj yrwhuv > lq htxloleulxp/ phpehuv ri wkh holwh

zkr duh qrw vzlqj yrwhuv orvh rxw iurp vshfldo lqwhuhvw srolwlfv1 Wkxv h{sdqglqj wkh

iudqfklvh/ zlwk wkh frqvhtxhqw vkliw lq srolf| wrzdugv sxeolf jrrgv surylvlrq/ lv vwulfwo|

suhihuuhg e| wkrvh zkr duh qrw vzlqj yrwhuv1 Zkhq wkhvh yrwhuv irup d pdmrulw|/ d

pdmrulw| ri wkh hohfwrudwh zloo suhihu wr h{sdqg wkh iudqfklvh1 Zh vkrz wkdw d pdmrulw|

lq idyru ri dq h{whqvlrq ri wkh iudqfklvh zloo irup zkhq wkh ydoxh ri sxeolf jrrgv

ehfrphv vx!flhqwo| kljk/ dv zdv wkh fdvh lq Eulwlvk flwlhv lq wkh 4<wk fhqwxu|1

Wkhuh lv frpshoolqj klvwrulfdo hylghqfh ri d ghfuhdvh lq wkh dprxqw ri srun0eduuho

srolwlfv dqg lqfuhdvh lq wkh surylvlrq ri srolflhv zlwk eurdg dsshdo/ gxulqj wkh uhirup

shulrg/ dv suhglfwhg e| rxu prgho1 Wkh nh| skhqrphqrq khuh lv wkh ghfolqh lq wkh

vr0fdoohg 3hohfwrudo fruuxswlrq/4 wkh sudfwlfh e| zklfk fdqglgdwhv sxufkdvhg yrwhv lq

h{fkdqjh iru wudqvihuv +prqhwdu| ru rwkhuzlvh,1 Klvwruldqv djuhh wkdw hohfwrudo fru0

uxswlrq ghfolqhg gudpdwlfdoo| dv d uhvxow ri wkh h{whqvlrq ri wkh iudqfklvh1 +Vh|prxu/

Kduolqj/ Fr{,1 Lq dgglwlrq/ wkhuh lv hylghqfh wkdw diwhu wkh iudqfklvh h{sdqvlrqv d odujhu

iudfwlrq ri wkh srolwlfldqv*v wlph lq r!fh zdv ghyrwhg wr wkh surgxfwlrq ri ohjlvodwlrq

9



+vhh Fr{ dqg Vhfwlrq 7,1 Lq vxp/ rxu prgho doorzv d xql?hg lqwhusuhwdwlrq ri d eurdg

udqjh ri skhqrphqd dvvrfldwhg zlwk wkh h{sdqvlrq ri wkh iudqfklvh lq Eulwdlq1

Rxu prgho ri frqvhqvxdo h{sdqvlrq ri wkh iudqfklvh fdq/ zh eholhyh/ r>hu d frqvlv0

whqw ylhz ri wkh Eulwlvk 3djh ri uhirup14 Wklv ylhz lv vrphzkdw suryrfdwlyh ehfdxvh

lw dvvhuwv wkdw wkh vhoi0lqwhuhvw ri wkh holwhv lv qrw qhfhvvdulo| dq revwdfoh wr ghprf0

udwl}dwlrq1 Lqghhg/ vhoi0lqwhuhvw pd| frqfhlydeo| glfwdwh uholqtxlvklqj vrph srzhu1 Li

wklv ylhz suryhv frqylqflqj/ wkhq rxu frq?ghqfh vkrxog lqfuhdvh wkdw vrphwlphv wkh

lqfhqwlyhv duh uljkw iru d srolwlfdo v|vwhp wr uhirup lwvhoi dorqj vrph glphqvlrq1;

Zhuh grhv wkdw ohdyh wkh 3wkuhdw ri uhyroxwlrq4 vwru|B Zh duh qrw dujxlqj wkdw wkh

irufhv sruwud|hg lq rxu vw|ol}hg prgho uhsuhvhqw wkh wrwdolw| ri wkh irufhv wkdw jhqhudwh

dq hqodujhphqw ri wkh iudqfklvh1 Lpsruwdqw klvwrulfdo fkdqjhv whqg wr uhvxow iurp

wkh frpelqdwlrq ri pdq| gl>huhqw idfwruv/ dqg iudqfklvh h{sdqvlrq lv qr h{fhswlrq1 Lq

hdfk rffxuuhqfh ri h{sdqvlrq/ wkhuh duh hohphqwv ri h{wud0hfrqrplf frq lfw ehwzhhq wkh

glvhqiudqfklvhg dqg wkh holwh/ dqg wkhuh lv qr txhvwlrq wkdw wkh 3wkuhdw ri uhyroxwlrq4

zdv xvhg e| frqwhpsrudulhv dv d ukhwrulfdo dujxphqw1 Exw/ zdv wkhuh d uhdolvwlf wkuhdw

ri uhyroxwlrq lq 4;wk fhqwxu| EulwdlqB Lq wklv/ klvwruldqv gl>hu1 Pdq| vfkroduv glvfrxqw

wkh 3wkuhdw ri uhyroxwlrq4 vwru| lq dffrxqwlqj iru wkh fdxvhv ri Eulwlvk iudqfklvh uhirupv1

Wklv lv sduwo| ehfdxvh wkh| uhfnrq wkdw wkh uhyroxwlrqdu| pryhphqwv lq 4<wk0fhqwxu|

Eulwdlq zhuh zhdn dqg glg qrw lpsdfw wkh srolwlfv ri uhirup1< Krzhyhu/ vrph klvwruldqv

sodfh pruh vwrfn lq wkh wkuhdw ri uhyroxwlrq> zh uhihu wr Dfhprjox dqg Urelqvrq +5333,

iru d suhvhqwdwlrq ri wkdw vwudqg ri wkh olwhudwxuh1 Rxu srvlwlrq lv wkdw rxu prgho lv qrw

dowhuqdwlyh/ exw udwkhu frpsohphqwdu| wr h{lvwlqj ylhzv ri iudqfklvh h{sdqvlrq1 Wkh

irufhv kljkoljkwhg lq rxu prgho pd| zhoo fr0h{lvw zlwk d wkuhdw ri uhyroxwlrq1 Wkh nh|

srlqw lv wkdw wkh prgho grhv qrw qhhg wkh wkuhdw ri uhyroxwlrq wr h{sodlq wkh iudqfklvh

h{sdqvlrq1

;Iru wklv dujxphqw wr kdyh srzhu lw lv qrw qhfhvvdu| wkdw vhoi0lqwhuhvw eh wkh rqo| idfwru dw sod|=
li vrph phdvxuh ri wkuhdw ri uhyroxwlrq lv suhvhqw/ wkhq wkdw zloo eh dq dgglwlrqdo irufh iru h{sdqvlrq1

<Wkh ghprfudwlf ghpdqgv ri wkh orzhu fodvvhv zhuh uhsuhvhqwhg e| wkh Fkduwlvw pryhphqw1 Wkh
khljkw ri Fkduwlvw srzhu zdv uhdfkhg lq wkh ghprqvwudwlrqv ri 4;7;/ zklfk hfkrhg wkh xquhvw dfurvv
Hxursh1 Exw 3zkhq wkh ghprqvwudwlrqv ri 43 Dsulo glg qrw frph r> dqg lw ehfdph hylghqw wkdw wkh
juhdwhvw pdvv pryhphqw ri wkh qlqhwhhqwk fhqwxu| kdg hqghg lq idloxuh/ Sulqfh Doehuw zurwh wkh qh{w
gd| wr Edurq Vwrfnpdu cZh kdg rxu uhyroxwlrq |hvwhugd|/ dqg lw hqghg lq vprnh1* Ri frxuvh/ klvwruldqv
pruh ru ohvv xqdqlprxvo| djuhh9zklfk lq lwvhoi lv txlwh d qrwhzruwk| idfw9wkdw wkhuh h{lvwhg qhlwkhu
fdxvh qru fkdqfh iru d vxffhvvixo uhyroxwlrq lq Eulwdlq lq 4;7;14 Flwhg iurp Zhqgh 4<<</ s1 47:1
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414 Uhodwhg Olwhudwxuh

Hfrqrplf Olwhudwxuh rq Iudqfklvh H{whqvlrq
Wkh txhvwlrq ri iudqfklvh h{sdqvlrq kdv ehhq vwxglhg e| klvwruldqv/ srolwlfdo vflhq0

wlvwv/ dqg pruh uhfhqwo| hfrqrplvwv1 Wkh olwhudwxuh kdv sxw iruzdug vrph h{sodqdwlrqv

iru yroxqwdu| h{sdqvlrq1 Wkh ohdglqj h{sodqdwlrq lv rqh ri h{sdqvlrq xqghu wkuhdw= wkh

glvhqiudqfklvhg jurxs jdlqv hqodujhphqw e| h>hfwlyho| wkuhdwhqlqj wkh vrfldo rughu dqg

khqfh wkh srvlwlrq ri wkh hqiudqfklvhg jurxs +Dfhprjox dqg Urelqvrq +5333,/ Frqoh|

dqg Whplql +5334,,1 Zh kdyh glvfxvvhg wkh zd| lq zklfk rxu sdshu gl>huv iurp wklv

ylhz1

Zkloh prvw vfkroduv ri wkh shulrg uhfrjql}h wkh ukhwrulfdo srzhu ri wkh 3wkuhdw

ri uhyroxwlrq4 vwru|/ pdq| grzqsod| wkh 3wkuhdw ri uhyroxwlrq4 vwru| lq dffrxqwlqj

iru wkh fdxvhv ri Eulwlvk iudqfklvh uhirupv1 Wklv lv sduwo| ehfdxvh wkh| uhfnrq wkdw

wkh uhyroxwlrqdu| pryhphqwv lq 4<wk0fhqwxu| Eulwdlq zhuh zhdn dqg glg qrw lpsdfw

wkh srolwlfv ri uhirup143 D ghwdlohg glvfxvvlrq ri wklv lpsruwdqw txhvwlrq pxvw dzdlw

Vhfwlrq 71

Wkhuh lv vrph olwhudwxuh wkdw grfxphqwv wkh fkdqjh lq wkh frpsrvlwlrq ri sxe0

olf vshqglqj dvvrfldwhg wr wkh h{sdqvlrq ri wkh iudqfklvh wr zrphq1 Orww dqg Nhqq|

+4<<<, vkrz wkdw wkh lqwurgxfwlrq ri zrphq*v vx>udjh lv dffrpsdqlhg e| dq h{sdqvlrq

lq vshqglqj rq sxeolf jrrgv1 Nhqq| +5334, vkrzv wkdw wkh lqwurgxfwlrq ri zrphq*v

vx>udjh fdph hduolhu lq vwdwhv zlwk d vpdoohu shufhqwdjh ri zrphq1 Wklv lv frqvlvwhqw

zlwk wkh qrwlrq wkdw h{whqglqj wkh iudqfklvh kdv d frvw iru wkh holwh ehfdxvh wkh h{0

whqvlrq lqgxfhv srolwlfldqv wr glyhuw uhvrxufhv dzd| iurp wkh holwh wrzdugv wkh qhzo|

hqiudqfklvhg jurxs1 Zkhq wkdw jurxs lv wrr odujh/ lq rxu prgho wkh frvw wr wkh holwh

h{fhhgv wkh ehqh?wv ri h{sdqvlrq1 Ilqdoo|/ Hqjhupdq dqg Vrnror> +5334, frqvlghu wkh

hyroxwlrq ri vx>udjh lqvwlwxwlrqv lq wkh Dphulfdv1 Wkh| dujxh wkdw vrflhwlhv zkhuh wkh

zhdowk glvwulexwlrq zdv lqlwldoo| pruh xqhtxdo/ shukdsv gxh wr gl>huhqfhv lq wkhlu lql0

43Wkh ghprfudwlf ghpdqgv ri wkh orzhu fodvvhv zhuh uhsuhvhqwhg e| wkh Fkduwlvw pryhphqw1 Wkh
khljkw ri Fkduwlvw srzhu zdv uhdfkhg lq wkh ghprqvwudwlrqv ri 4;7;/ zklfk hfkrhg wkh xquhvw dfurvv
Hxursh1 Exw 3zkhq wkh ghprqvwudwlrqv ri 43 Dsulo glg qrw frph r> dqg lw ehfdph hylghqw wkdw wkh
juhdwhvw pdvv pryhphqw ri wkh qlqhwhhqwk fhqwxu| kdg hqghg lq idloxuh/ Sulqfh Doehuw zurwh wkh qh{w
gd| wr Edurq Vwrfnpdu cZh kdg rxu uhyroxwlrq |hvwhugd|/ dqg lw hqghg lq vprnh1* Ri frxuvh/ klvwruldqv
pruh ru ohvv xqdqlprxvo| djuhh9zklfk lq lwvhoi lv txlwh d qrwhzruwk| idfw9wkdw wkhuh h{lvwhg qhlwkhu
fdxvh qru fkdqfh iru d vxffhvvixo uhyroxwlrq lq Eulwdlq lq 4;7;14 Flwhg iurp Zhqgh 4<<</ s1 47:1
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wldo idfwru hqgrzphqwv/ kdg qduurzhu iudqfklvhv wkdq pruh htxdo vrflhwlhv1 Wklv lv dovr

frqvlvwhqw zlwk rxu prgho ehfdxvh/ dv vkrzq lq Vhfwlrqv 6 dqg 7/ lq vrflhwlhv wkdw duh

pruh khwhurjhqrxv/ wkh ydoxh ri wdujhwlqj wudqvihuv lv pruh ydoxdeoh wr fdqglgdwhv/ vr

wkdw wkh surylvlrq ri sxeolf jrrgv lv sduwlfxoduo| lqh!flhqw1 Dqrwkhu slhfh ri klvwrulfdo

hylghqfh glvfxvvhg e| Hqjhupdq dqg Vrnror> lv wkdw iurqwlhu vwdwhv lq wkh XV dgrswhg

xqlyhuvdo zklwh pdoh vx>udjh hduolhu1

Vrflrorjlfdo h{sodqdwlrqv kdyh ehhq sursrvhg wkdw fdq dffrxqw iru wkh dssduhqwo|

sx}}olqj skhqrphqrq ri yroxqwdu| h{sdqvlrqv1 Wkhvh h{sodqdwlrqv lqyrnh d fkdqjh lq

wkh dffhswdeoh qrupv ri ehkdylru ri wkh holwh/ dqg duh frpsuhkhqvlyho| uhylhzhg e|

Dfhprjox dqg Urelqvrq +5333,1 Zkloh d fkdqjh lq prudo qrupv fdq fhuwdlqo| dffrxqw

iru iudqfklvh h{sdqvlrqv/ dw ohdvw lq wkh vhqvh ri sur{lpdwh fdxvh/ lw lv lqwhuhvwlqj wr vhh

wkh h{whqw wr zklfk zh duh deoh wr dffrxqw iru wklv skhqrphqrq sxuho| rq wkh edvlv ri

vwdqgdug zhdowk0pd{lpl}lqj prgho ri ehkdylru1 Lq wklv sdshu zh udwlrqdol}h iudqfklvh

h{sdqvlrq lq dq 3dprudo4 prgho/ wkxv sursrvlqj d frpshwlqj h{sodqdwlrq1 Wklv fdq eh

hydoxdwhg ylv0d*0ylv wkh 3prudo4 h{sodqdwlrqv wr khos dvvhvv krz pxfk hdfk frqwulexwhv

dv d 3sulph4 fdxvh dqg krz pxfk dv d 3sur{lpdwh4 fdxvh1

<



5 Wkh Vlpsoh Orjlf ri Iudqfklvh H{sdqvlrq= Dq
H{dpsoh

Wr looxvwudwh wkh nh| irufhv lq rxu hqylurqphqw/ zh dqdo|}h dq hqylurqphqw lq zklfk

vrph yhu| vwdun dvvxpswlrqv duh pdgh1 Wkhuh duh wzr fdqglgdwhv zkr kdyh qr suhihu0

hqfhv ryhu srolflhv dqg pd{lpl}h wkh vkduh ri wkh yrwh1 Wkhuh duh wzr jrrgv= prqh|

dqg d sxeolf jrrg1 Wkhuh lv d vhw ri lghqwlfdo flwl}hqv ä ri phdvxuh 4> hdfk flwl}hq lv

hqgrzhg zlwk rqh xqlw ri prqh|1 Zh dvvxph wkdw surgxflqj wkh sxeolf jrrg wdnhv doo

wkh uhvrxufhv lq wkh hfrqrp| dqg jlyhv xwlolw| C wr doo flwl}hqv1 Fdqglgdwhv/ wkhuhiruh/

fdq hlwkhu r>hu wudqvihuv ru wkh sxeolf jrrg1

Wkhuh duh wzr nlqgv ri flwl}hqv= wkh holwh dqg wkh 3rssuhvvhg41 Wkh holwh flwl}hqv

duh lq vhw . zklfk lv d vxevhw ri phdvxuh # ri wkh vhw ri flwl}hqv ä1 Zh frpsduh wkh

fdvh lq zklfk rqo| flwl}hqv lq wkh holwh kdyh wkh uljkw wr yrwh zlwk wkh fdvh lq zklfk

doo flwl}hqv fdq yrwh1 Hdfk yrwhu yrwhv iru wkh fdqglgdwh zkr surplvhv khu wkh juhdwhvw

xwlolw|1

Wkh hohfwrudo jdph lv vhtxhqwldo144 Iluvw/ fdqglgdwh 4 fkrrvhv zkhwkhu wr r>hu

wudqvihuv ru wkh sxeolf jrrg1 Wkhq/ fdqglgdwh 5 revhuyhv wkh r>hu pdgh wr hdfk yrwhu

e| fdqglgdwh 4 dqg fkrrvhv zkhwkhu wr r>hu wudqvihuv ru wkh sxeolf jrrg1 Ilqdoo|/ hdfk

flwl}hq revhuyhv wkh r>hu pdgh wr khu e| hdfk fdqglgdwh dqg flwl}hqv lq wkh holwh yrwh1

Wkh srolf| r>huhg e| wkh fdqglgdwh zlwk d pdmrulw| ri wkh yrwhv +ri wkh hqiudqfklvhg,

jhwv lpsohphqwhg1

Wkhuh duh vhyhudo vwdun ihdwxuhv ri wklv jdph1 Rqh lv wkh idfw wkdw wkh yrwlqj jdph

lv vhtxhqwldo1 Wkh vhfrqg lv wkdw wkh sxeolf jrrg lv dq doo0ru0qrwklqj srolf|1 Wkh wklug

lv wkh devhqfh ri lghrorj| dprqj yrwhuv1 Wkhvh vwdun ihdwxuhv duh qrw suhvhqw lq wkh

dqdo|vlv ri wkh pdlq prgho ri Vhfwlrq 61 Lq wkh suhvhqw vhfwlrq/ krzhyhu/ zh wdnh

dgydqwdjh ri wkh vw|ol}hg qdwxuh ri rxu dvvxpswlrqv wr frqyh| dq lqwxlwlrq iru zk| dq

holwh pd| fkrrvh wr h{sdqg wkh iudqfklvh1

44Wkh vhtxhqwldo dvshfw ri rxu jdph lv uhodwhg wr wkh oree|lqj prgho ri Jurvhforvh dqg Vq|ghu
+4<<9,1
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514 Xqlyhuvdo vx>udjh

Fdvh C ÷ �1 Lq wklv fdvh/ surgxflqj wkh sxeolf jrrg lv dfwxdoo| zdvwhixo1 Fdq0

glgdwh 4 fdq surplvh d kljkhu xwlolw| wr hdfk yrwhu e| surplvlqj uhglvwulexwlrq1 Xqghu

d plog dgglwlrqdo dvvxpswlrq rq wkh vwuxfwxuh ri wkh jdph/ lw fdq eh vkrzq wkdw lq

htxloleulxp fdqglgdwh 4 wuhdwv doo yrwhuv htxdoo| dqg surplvhv hdfk yrwhu '4/ dv vkrzq

lq wkh slfwxuh ehorz145

9RWHUV
_

*

ì

ù

&DQGLGDWHýì©VýWUDQVIHUV

3XEOLFýJRRG

Jlyhq wklv vwudwhj| iru fdqglgdwh 4/ fdqglgdwh 5 surplvhv 4.0 wr doprvw doo yrwhuv

+dqg }hur wr d vpdoo iudfwlrq ri yrwhuv,/ dqg zlqv zlwk d yrwh vkduh duelwudulo| forvh wr

41 Vhh wkh slfwxuh ehorz1

9RWHUV
_

*

ì

ù

&DQGLGDWHýì©VýSURPLVH&DQGLGDWHýë©VýSURPLVH

Zkhq C ÷ �/ wkhuhiruh/ doo yrwhuv jhw d xwlolw| ri '41

45Wkh uhdvrq zh qhhg dq dgglwlrqdo dvvxpswlrq lv wkdw fdqglgdwh 4 kdv d yrwh vkduh ri }hur qr
pdwwhu krz kh glvwulexwhv wudqvihuv/ vr zh kdyh pxowlsoh htxloleuld1 Zh vhohfw wkh htxdo0wuhdwphqw
htxloleulxp e| orrnlqj dw wkh htxloleulxp ri d qhdue| jdph lq zklfk zlwk vrph +srvvleo| vpdoo,
suredelolw| fdqglgdwh 5 fdq glvwulexwh ohvv prqh| +srvvleo| voljkwo| ohvv, wkdq fdqglgdwh 41 Lq wklv
shuwxuehg jdph/ fdqglgdwh 4 kdv srvlwlyh yrwh vkduh zlwk srvlwlyh suredelolw| dqg/ pruh lpsruwdqwo|/
wkh xqltxh htxloleulxp lv wr wuhdw doo yrwhuv htxdoo|1
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Fdvh � ÷ C ÷ 2 Wkh ehvw uhvsrqvh iru fdqglgdwh 4 lv wr surplvh wkh sxeolf jrrg/

vlqfh wkh sxeolf jrrg jlyhv pruh xwlolw| shu yrwhu wkdq fdq eh dfklhyhg zlwk wudqvihuv1

Vhh wkh slfwxuh ehorz1

9RWHUV
_

*

ì

ù

&DQGLGDWHýì©VýSURPLVH

Qrz frqvlghu fdqglgdwh 5*v vwudwhj|1 R>hulqj wkh sxeolf jrrg ohdgv wr d yrwh

vkduh ri 83 shufhqw vlqfh lw ohdgv wr d wlh zlwk fdqglgdwh 41 Wkh dowhuqdwlyh vwudwhj|/

r>hulqj wudqvihuv/ hqwdlov h{sursuldwlqj d plqrulw| dqg uhglvwulexwlqj wkh uhvrxufhv wr

d pdmrulw| ri yrwhuv1 Wklv vwudwhj| lv sur?wdeoh li pruh wkdq 83 shufhqw ri wkh yrwhuv

fdq eh erxjkw r>/ l1h1/ fdq eh r>huhg Cn 01 Vlqfh C ÷ 2/ pruh wkdq 83 shufhqw ri wkh

yrwhuv fdq eh erxjkw r>/ vr wklv vwudwhj| lv suhihudeoh wr r>hulqj wkh sxeolf jrrg1

9RWHUV
_

ì

*

ù

&DQGLGDWHýì©VýSURPLVH&DQGLGDWHýë©VýSURPLVH

Lq htxloleulxp/ fdqglgdwh 5 zlqv wkh hohfwlrq dqg klv srolf| lv lpsohphqwhg1 Vlqfh

fdqglgdwh 5 pd{lpl}hv yrwh vkduh/ klv lqfhqwlyh lv wr pdnh 0 dv vpdoo dv srvvleoh lq

rughu wr vdyh prqh| zlwk zklfk pruh yrwhuv fdq eh erxjkw1 Wkxv/ lq wkh xqltxh

vxejdph0shuihfw htxloleulxp zh pxvw kdyh 0 ' f +dqg doo yrwhuv zkr duh r>huhg C e|

fdqglgdwh 5 yrwh iru wkdq fdqglgdwh,1 Zkhqhyhu � ÷ C ÷ 2/ wkhuhiruh/ d iudfwlrq ri

wkh yrwhuv jhw C dqg wkh uhpdlqlqj jhw }hur1
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Fdvh C : 2 Fdqglgdwh 4 fkrrvhv wr surplvh wkh sxeolf jrrg +wklv lv wkh fdvh

zkhqhyhu C : �,1 Li fdqglgdwh 5 fkrrvhv wr uhglvwulexwh/ kh jduqhuv d yrwh vkduh ehorz

83 shufhqw1 Wkxv/ fdqglgdwh 5 zloo dovr surplvh wkh sxeolf jrrg/ uhvxowlqj lq d 83083

vsolw dqg d 318 suredelolw| ri jhwwlqj hohfwhg1

ë

*

ù

%RWKýFDQGLGDWHV©
SURPLVH

Zkhq C : 2/ wkhuhiruh/ doo yrwhuv uhfhlyh C1

515 Uhvwulfwhg Vx>udjh

Zh qrz frqvlghu wkh fdvh lq zklfk rqo| d iudfwlrq # ri wkh flwl}hqv kdv wkh uljkw wr

yrwh1 Iurp wkh srlqw ri ylhz ri fdqglgdwhv/ wklv fruuhvsrqgv wr ljqrulqj wkh zhoiduh ri

flwl}hqv zkr ehorqj wr wkh vkdghg vhfwlrq lq wkh slfwxuh ehorz1

(QIUDQFKLVHG
&LWL]HQVýõ6L]HýKô

_

ù

_

*

ìîK

&DQGLGDWHýì©VýWUDQVIHUV

3XEOLFýJRRG

Fdqglgdwhv zloo eh sxuvxlqj wkh idyru ri phpehuv ri wkh holwh e|/ li h{shglhqw/

h{sursuldwlqj wkh glvhqiudqfklvhg1 Vlqfh wkh glvhqiudqfklvhg fdq eh h{sursuldwhg dw qr

hohfwrudo frvw/ wkh wrwdo dprxqw wr eh uhglvwulexwhg zlwklq wkh holwh htxdov �1 Wklv jdph

fruuhvsrqgv wr d 3uhvfdohg4 yhuvlrq ri wkh jdph zlwk xqlyhuvdo vx>udjh/ rqh lq zklfk

46



wkhuh lv �*# shu fdslwd wr uhglvwulexwh +dqg surgxflqj wkh sxeolf jrrg vwloo uhtxluhv doo

wkh prqh| lq wkh hfrqrp|,1 Lq wklv jdph/ uhdvrqlqj mxvw dv lq wkh fdvh ri xqlyhuvdo

vx>udjh/ fdqglgdwh 4 zloo surplvh wkh sxeolf jrrg li dqg rqo| li C : �*#/ dqg fdqglgdwh

5 zloo surplvh wkh sxeolf jrrg li dqg rqo| li C : 2*#1

Holwh phpehuv uhfhlyh �*# zkhqhyhu C ÷ �*#1 Zkhq �*# ÷ C ÷ 2*#/ vrph +d

pdmrulw| ri, phpehuv ri wkh holwh uhfhlyh C/ wkh uhvw uhfhlyh }hur1 Zkhq C : 2*#/ doo

phpehuv ri wkh holwh uhfhlyh C1

516 Frpsdulqj Uhvwulfwhg Zlwk Xqlyhuvdo Vx>udjh iurp wkh
Holwh*v Ylhzsrlqw

Ohw xv frpsduh wkh zhoiduh wkdw phpehuv ri wkh holwh hqmr| xqghu uhvwulfwhg vx>udjh

wr wkdw xqghu xqlyhuvdo vx>udjh1 Wkh iroorzlqj slfwxuh vkrzv wkdw zkhq C ÷ �*#/

phpehuv ri wkh holwh vwulfwo| suhihu uhvwulfwhg vx>udjh> zkhq wkh sxeolf jrrg lv qrw

yhu| srzhuixo/ ru zkhq wkh holwh lv d yhu| vpdoo foltxh/ wkhq wkh holwh grhv qrw zdqw

wr h{sdqg wkh vx>udjh1 Zkhq C : 2 wkh sxeolf jrrg lv surylghg xqghu erwk uhjlphv/

vr holwh phpehuv duh lqgl>huhqw dv wr h{sdqglqj wkh iudqfklvh1 Zkhq �*# ÷ C ÷ 2/

wkh suhihuhqfh ri holwh phpehuv duh qrw fohdu vlqfh wklv vlpsoh prgho grhv qrw vshfli|

zkr lq wkh holwh jhwv C dqg zkr jhwv 3> zh zloo uhwxuq wr wklv lvvxh lq wkh qh{w vhfwlrq/

zkhuh lq d ulfkhu prgho zh vkrz wkdw lq wklv fdvh wkh holwh suhihuv qrw wr h{sdqg wkh

iudqfklvh1
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Zkhq 2 ÷ C ÷ 2*#/ krzhyhu/ h{sdqglqj wkh iudqfklvh frqvwlwxwhv d Sduhwr0

lpsuryhphqw iru wkh holwh1 Vrph phpehuv vwulfwo| suhihu h{sdqvlrq +xqghu xqlyhuvdo

vx>udjh wkh| jhw C/ lqvwhdg ri 3 xqghu uhvwulfwhg vx>udjh,/ vrph duh lqgl>huhqw1 Dq|

vpdoo dprxqw ri xqfhuwdlqw| derxw wkhlu srvlwlrq +l1h1/ derxw zkr zloo eh wkh rqhv zkr

jhw C, zrxog gulyh doo phpehuv ri wkh holwh wr vwulfwo| suhihu h{sdqvlrq1 Wklv vxusulvlqj

skhqrphqrq lv wkh irfxv ri wklv sdshu1

Wkh pdlq irufh wkdw jhqhudwhv wklv skhqrphqrq lv wkh idfw wkdw +d, phpehuv ri

wkh holwh duh qrw wuhdwhg htxdoo| e| wkh zlqqlqj fdqglgdwh9vrph duh h{sursuldwhg

lq rughu wr eh deoh wr ex| r> wkh uhvw> dqg +e, fdqglgdwhv gr qrw hyhq pd{lpl}h

wkh xwlolw| ri wkrvh phpehuv ri wkh holwh zkr yrwh iru wkhp9wkh| mxvw pdnh wkhp

lqgl>huhqw wr wkh rwkhu fdqglgdwh*v r>hu1 H{sdqglqj wkh iudqfklvh uhgxfhv wkh lqfhqwlyh

iru fdqglgdwhv wr sod| zlwk uhglvwulexwlrq zlwklq wkh holwh/ dqg lqfuhdvh wkh lqfhqwlyhv

iru pruh h!flhqw/ eurdg0edvhg surjudpv1 Sxw gl>huhqwo|/ wkh uhdvrq zk| wkh holwh fdq

ehqh?w iurp iudqfklvh h{sdqvlrq lv wkdw srolwlfldqv gr qrw ehkdyh h!flhqwo| iurp wkh

srlqw ri ylhz ri wkh holwh1 Zkhq rqo| wkh holwh lv hqiudqfklvhg/ srolwlfldqv kdyh dq

lqfhqwlyh wr uhvruw wr uhglvwulexwlyh srolflhv hyhq lq flufxpvwdqfhv lq zklfk wkh holwh

suhihuv rwkhu phdqv ri frpshwlwlrq +wkh sxeolf jrrg,1 Dv wkh iudqfklvh lv h{sdqghg/ wkh

vwudwhjlf ydoxh wr srolwlfldqv ri uhglvwulexwlyh srolflhv ghfolqhv8eulqjlqj wkh srolwlfldqv*

lqfhqwlyhv pruh lq olqh zlwk wkh holwh*v1
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6 Wkhru|

Zh exlog rq wkh prgho ri uhglvwulexwlyh srolwlfv surylghg e| Olqgehfn dqg Zhlexoo

+4<;:, dqg Gl{lw dqg Orqguhjdq +4<<9,1 Wkhuh duh wzr sduwlhv +ru fdqglgdwhv,/ - dqg

u1 Fdqglgdwhv pdnh surplvhv derxw srolf| zklfk duh elqglqj rqfh lq r!fh1 Fdqglgdwhv

pd{lpl}h wkh suredelolw| ri zlqqlqj146

Wkhuh lv d frqwlqxxp ri flwl}hqv ri phdvxuh 41 Flwl}hqv duh glylghg lqwr wzr jurxsv/

lqgh{hg e| ð/ dqg vr zloo yrwhuv1 Hdfk flwl}hq ri jurxs ð lv hqgrzhg zlwk /ð xqlwv ri

d frqvxpswlrq jrrg/ zklfk zh zloo fdoo 3prqh|14 Zh ghqrwh wkh djjuhjdwh uhvrxufhv

ri wkh hfrqrp| zlwk / ' /� n /21 Lq wklv sdshu/ srolwlfldqv zloo eh deoh wr doorfdwh

wkh hqwluh hqgrzphqw ri wkh hfrqrp| lqghshqghqw ri wkh h{whqw ri wkh iudqfklvh1 Iru

wklv uhdvrq/ rqo| wkh ohyho ri wkh djjuhjdwh uhvrxufhv zloo pdwwhu/ qrw wkh glvwulexwlrq

ri hqgrzphqwv1

Qrw doo flwl}hqv yrwh1 Wkrvh zkr kdyh wkh uljkw wr yrwh zh fdoo 3holwh/4 wkh uhvw zh

fdoo 3glvhqiudqfklvhg14 Yrwhuv fdq eh flwl}hqv ri hlwkhu jurxs1 Wkh phdvxuh ri flwl}hqv

ri jurxs ð zkr yrwh lv ?ð1 Wkh vl}h ri wkh holwh lv ?� n ?2 é �1

D sxeolf jrrg fdq eh surgxfhg iurp prqh| xvlqj wkh whfkqrorj| } Eüä1 Doo flwl}hqv
ehqh?w htxdoo| iurp d xqlw ri wkh sxeolf jrrg1 Wkh ixqfwlrq } lv lqfuhdvlqj/ vwulfwo|

frqfdyh/ dqg gl>huhqwldeoh1 Zh dvvxph }â Efä '41 Wklv dvvxpswlrq hqvxuhv wkdw wkh

htxloleulxp ohyho ri sxeolf jrrg surylvlrq lv juhdwhu wkdq 31

Yrwhuv lq jurxs ð duh surplvhg e| d srolwlfldq d fhuwdlq dprxqw ri wudqvihuv Sð dqg

hqmr|phqw ri wkh frpprq ohyho ri wkh sxeolf jrrg }/ xqghu wkh ihdvlelolw| frqvwudlqw

wkdw

?�S� n ?2S2 n } é /é
Wkh flwl}hqv* suhihuhqfhv duh uhsuhvhqwhg e| d xwlolw| ixqfwlrq

Lð ESð n }ä c

zlwk Lð vwulfwo| lqfuhdvlqj/ frqfdyh/ dqg gl>huhqwldeoh1 Flwl}hqv dovr fduh derxw lghro0

rj|1 Hdfk flwl}hq lq jurxs ð lv hqgrzhg zlwk d shuvrqdo lghrorjlfdo sdudphwhu %/ zklfk

ghqrwhv wkh dgglwlrqdo xwlolw| wkdw wkh flwl}hq hqmr|v li sduw| u lv hohfwhg1 Iru hdfk

flwl}hq/ % fdq eh srvlwlyh ru qhjdwlyh dqg lv wkh uhdol}dwlrq ri dq lqghshqghqw gudz

iurp udqgrp yduldeoh fðé Zh ghqrwh zlwk 8ð dqg sð wkh f1g1i1 dqg ghqvlwlhv ri fð1

46Doo wkh uhvxowv duh h{dfwo| wkh vdph li fdqglgdwhv pd{lpl}h wkhlu yrwh vkduh1
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Vxssrvh d phpehu ri jurxs ðzlwk lghrorjlfdo suhihuhqfh % lv surplvhg frqvxpswlrq

Sðu n }u e| sduw| u dqg Sð- n }- e| sduw| -1 Wkhq wklv yrwhu zloo yrwh iru sduw| u li

dqg rqo| li

LðESðcu n }uäý LðESðc- n }-ä : %é

Vlqfh % lv glvwulexwhg dffruglqj wr 8ð lq jurxs ð/ sduw| u*v yrwh vkduh lv jlyhq e|

7u ' ?�8� EL�ES�cu n }uäý L�ES�c- n }-ää n ?282 EL2ES2cu n }uäý L2ES2c- n }-ää é

Sduw| -*v yrwh vkduh lv vlpso| �ý 7u1
Lq htxloleulxp/ sduw| u wdnhv dv jlyhq sduw| -*v surplvhv dqg fkrrvhv d sodwirup

ES�uc S2uä wkdw vroyhv

4@ 
S�ucS2u

7u v1w1 +4,

S�uc S2u è f

}u ' } E/ ý ?�S�u ý ?2S2uä
?�S�u n ?2S2u é /

Dv lq Olqgehfn dqg Zhlexoo +4<;:,/ lq rughu wr jxdudqwhh h{lvwhqfh ri d sxuh vwudwhj|

htxloleulxp lq wkh sursruwlrqdo v|vwhp/ zh dvvxph wkdw wkh remhfwlyh ixqfwlrq ri erwk

fdqglgdwhv lv vwulfwo| frqfdyh1 D vx!flhqw frqglwlrq lv wkdw/ iru doo ð/ 8ðELðESuää ý
LðES-ää eh vwulfwo| frqfdyh lq Su dqg vwulfwo| frqyh{ lq S-1 Zh uhihu wkh uhdghu wr

Olqgehfn dqg Zhlexoo +4<;:, iru ghwdlov1

Dvvxpswlrq 4= Jurxs 4 lv wkh vzlqj jurxs1 Zh dvvxph wkdw iru doo +/

s�Efä ü L â�E+ä è s2Efä ü L â2E+ä1
Wkh txdqwlw| sðEfä ü L âðE+ä uhsuhvhqwv wkh lqfuhdvh lq jurxs ð*v yrwhv iru d fdqglgdwh

+u ru -, lq uhvsrqvh wr dq lqfuhdvh lq wkh frqvxpswlrq surplvhg e| wkdw fdqglgdwh

wr jurxs ð1 Wklv lqfuhdvh lv hydoxdwhg dw d srlqw lq zklfk erwk fdqglgdwhv r>hu wkh

vdph frqvxpswlrq + wr yrwhuv lq jurxs ð1 Xqghu dvvxpswlrq 4/ li jurxs 4 dqg jurxs

5 zhuh ehlqj surplvhg wkh vdph frqvxpswlrq/ wkhq lw zrxog sd| iru d fdqglgdwh wr

uhgluhfw klv surplvhv iurp jurxs 5 wr jurxs 4= wkh orvv ri jurxs05 yrwhv lv pruh wkdq

frpshqvdwhg e| wkh jdlq lq jurxs04 yrwhv1

614 Htxloleulxp

Lq wklv sdshu zh irfxv rq v|pphwulf htxloleuld/ wkrvh lq zklfk d jurxs ri yrwhuv lv

surplvhg wkh vdph frqvxpswlrq e| erwk sduwlhv1 Zh zdqw wr fkdudfwhul}h wkh v|p0
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phwulf htxloleulxp wkurxjk dq dqdo|vlv ri ?uvw rughu frqglwlrqv1 Wr wklv hqg/ zh zulwh

grzq wkh Odjudqjhdq iru surjudp +4,1 Zkhq zh gr wklv/ zh fdq ljqruh wkh odvw frq0

vwudlqw lq oljkw ri rxu dvvxpswlrq wkdw }â Efä '41

Ou ' P2ð'�?ð8ðELðESðcu n }E/ ýP2æ'�?æSæcuäý LðESðc- n }-ää n P2ð'�>ðSðcué

Wkh ?uvw rughu frqglwlrqv duh/ iru & ' �c 2

YOu
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' ?&s& EfäL
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SW&cu n }

W
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ì
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ð
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ì
}
â
E/ýPùæ'�?æSWæcuän>& ' fé

Wkhvh frqglwlrqv duh qhfhvvdu| dqg vx!flhqw iru d v|pphwulf htxloleulxp ri rxu jdph1

Zh uhpdun wkdw wkhvh gr qrw ghshqg rq fdqglgdwh -*v dfwlrq1 Lq idfw/ wkhvh ?uvw rughu

frqglwlrqv duh wkh vdph dv wkrvh iru wkh Odjudqjhdq iru wkh iroorzlqj dqfloodu| sureohp1

4@ 
S�cS2

?�s� EfäL� ES� n }ä n ?2s2 EfäL2 ES2 n }ä v1w1 +5,

S�c S2 è f

} ' } E/ ý ?�S� ý ?2S2ä

Sureohp +5, lv d frqfdyh pd{lpl}dwlrq sureohp dqg wkhuhiruh kdv d xqltxh vroxwlrq1

Zh ghqrwh lwv vroxwlrq zlwk SW�c S
W
2/ dqg }

W1 Wkh vroxwlrq fruuhvsrqgv wr wkh v|pphwulf

Qdvk htxloleulxp iru rxu jdph1 Sureohp +5, lv d vlpsoh frqvwudlqhg sureohp1 Zh qrz

h{sorlw lwv surshuwlhv wr fkdudfwhul}h wkh htxloleulxp rxwfrph1

Ohppd 4 Dvvxph dvvxpswlrq 41 Li dw wkh v|pphwulf htxloleulxp jurxs 5 uhfhlyhv d

srvlwlyh dprxqw ri wudqvihuv/ wkhq jurxs 4 uhfhlyhv pruh wudqvihuv1

Surri= Zh qhhg wr vkrz wkdw li SW2 : f/ wkhq SW� : S
W
2é Vxevwlwxwh iru } lq surjudp +5,

wr jhw

4@ 
S�cS2

?�s� EfäL� ES� n } E/ ý ?�S� ý ?2S2ää n ?2s2 EfäL2 ES2 n } E/ ý ?�S� ý ?2S2ää +6,

Vlqfh SW2 : f/ wkh ghulydwlyh ri wkh remhfwlyh ixqfwlrq zlwk uhvshfw wr S2 pxvw htxdo

}hur/ zklfk phdqv

s2 EfäL
â
2 ES

W
2 n }

Wäýd?�s� EfäL â� ESW� n }Wä n ?2s2 EfäL â2 ESW2 n }Wäo }â E/ ý ?�SW� ý ?2SW2ä ' fé

+7,
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Wkh ghulydwlyh ri +6, zlwk uhvshfw wr S� htxdov

s� EfäL
â
� ES

W
� n }

Wäý d?�s� EfäL
â
� ES

W
� n }

Wä n ?2s2 EfäL â2 ES
W
2 n }

Wäo }â E/ ý ?�SW� ý ?2SW2ä é
+8,

Vxevwlwxwh iru wkh h{suhvvlrq lq eudfnhwv iurp +7, dqg vxssrvh / e| frqwudglfwlrq wkdw

SW� é SW21 Zh jhw

s� EfäL
â
� ES

W
� n }

Wäý s2 EfäL â2 ESW2 n }Wä
è s� EfäL

â
� ES

W
2 n }

Wäý s2 EfäL â2 ESW2 n }Wä : fc

zkhuh wkh ?uvw lqhtxdolw| rewdlqv iurp wkh suhplvh wkdw SW2 è SW� wrjhwkhu zlwk wkh

frqfdylw| ri L / dqg wkh vhfrqg lqhtxdolw| frphv iurp dvvxpswlrq 41 Zh kdyh vkrzq

wkdw wkh ghulydwlyh ri +6, zlwk uhvshfw wr S� lv srvlwlyh/ zklfk lv lqfrpsdwleoh zlwk SW�
vroylqj sureohp +6,1 Wkhuhiruh/ zh kdyh frqwudglfwhg rxu suhplvh wkdw SW� é SW21

Lq htxloleulxp/ vrph sxeolf jrrg lv dozd|v surylghg +uhphpehu wkdw zh dvvxph

}â Efä '4,1 Ohppd 4 doorzv xv wr fodvvli| wkh htxloleulxp dffruglqj wr zklfk jurxsv

uhfhlyh wudqvihuv1 Lw lv srvvleoh wkdw erwk jurxsv uhfhlyh wudqvihuv1 Wklv zloo kdsshq lq

htxloleulxp li surgxflqj wkh sxeolf jrrg lv lqh!flhqw dw wkh pdujlq/ vr wkdw uhvrxufhv

duh ehwwhu xvhg e| wudqvihulqj prqh|/ dqg zkhq wkh wzr jurxsv duh vlplodu wr hdfk

rwkhu lq whupv ri wkhlu hodvwlflw| wr frqvxpswlrq1 Dowhuqdwlyho|/ lq htxloleulxp lw pd|

eh wkdw rqo| jurxs 4 uhfhlyhv wudqvihuv1 Wklv lv wkh fdvh zkhq jurxs 4 kdv d pxfk

odujhu hodvwlflw| wr frqvxpswlrq wkdq jurxs 5/ vr wkdw fdqglgdwhv ?qg lw sur?wdeoh wr

surplvh wr jurxs 4 doo prqh| wkdw lv qrw xvhg wr surgxfh wkh sxeolf jrrg1 Ilqdoo|/ lw

lv srvvleoh wkdw lq htxloleulxp doo prqh| xvhg wr surgxfh wkh sxeolf jrrg dqg qrqh lv

ohiw wr wudqvihu1 Wklv zloo eh wkh fdvh zkhq surgxflqj wkh sxeolf jrrg lv yhu| h!flhqw1

615 H>hfwv ri wkh Iudqfklvh

Zh vwxg| wkh h>hfwv ri lqfuhdvlqj wkh vl}h ri jurxs 5 rq htxloleulxp frqvxpswlrq ri

wkh gl>huhqw jurxsv1 Wklv h{shulphqw fruuhvsrqgv wr dq hqodujhphqw ri wkh iudqfklvh

zklfk ohwv lq d qhz jurxs zkrvh orz hohfwrudo uhvsrqvlyhqhvv wr surplvhv lv wkh vpdoohu

wkdq ru htxdo wr jurxs 5*v1 Zh zloo vkrz wkdw/ lq vrph flufxpvwdqfhv/ jurxs 5 phpehuv

ri wkh holwh ehqh?w iurp wkh h{sdqvlrq ri wkh iudqfklvh> lq rwkhu flufxpvwdqfhv/ jurxs

5 phpehuv orvh iurp wkh h{sdqvlrq1 Jurxs04 phpehuv ri wkh holwh qhyhu jdlq iurp wkh

h{sdqvlrq1
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Ohppd 5 Vxssrvh wkdw lq wkh v|pphwulf htxloleulxp holwh phpehuv ri erwk jurxsv

uhfhlyh d srvlwlyh dprxqw ri wudqvihuv1 Wkhq h{sdqglqj wkh iudqfklvh wr d vpdoo qxpehu

ri flwl}hqv ri hlwkhu jurxs lqfuhdvhv wkh dprxqw ri sxeolf jrrg surplvhg lq htxloleulxp>

holwh phpehuv ri erwk jurxsv uhfhlyh ohvv wudqvihuv dqg duh zruvh r> iru wkh h{sdqvlrq1

Surri= Vwduw iurp d jlyhq vl}h ?� n ?2 ri wkh holwh1 Li lq htxloleulxp erwk jurxsv

uhfhlyh wudqvihuv/ lw pxvw eh wkdw wkh ghulydwlyhv ri h{suhvvlrq +6, zlwk uhvshfw wr S2
dqg S� htxdo }hur dw wkh htxloleulxp srlqw1 Wkhvh ghulydwlyhv duh glvsod|hg lq htxdwlrq

+7, dqg h{suhvvlrq +8,1 Pxowlso| wkh ?uvw e| ?2 dqg wkh vhfrqg e| ?�/ wkhq dgg wkhp

xs wr jhw
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� n }

Wä n ?2s2 EfäL â2 ES
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Wäo i�ý E?2 n ?�ä }
â E/ ý ?�SW� ý ?2SW2äj é

Lq htxloleulxp wklv h{suhvvlrq pxvw htxdo }hur1 Vlqfh wkh whup lq vtxduh eudfnhwv

lv vwulfwo| srvlwlyh/ wkh whup lq fxuo| eudfnhwv pxvw htxdo }hur lq htxloleulxp1 Lq

htxloleulxp/ wkdw lv/

}â E/ ý ?�SW� ý ?2SW2ä '
�

E?2 n ?�ä
é +9,

Li wkh iudqfklvh lv h{sdqghg/ ?� ru ?2 lqfuhdvh dqg wkxv }â ehfrphv vpdoohu1 Wkxv/ pruh
sxeolf jrrg lv surylghg1

Ohw xv qrz fkhfn zkdw kdsshqv wr shu0fdslwd frqvxpswlrq diwhu wkh h{sdqvlrq1

Frqvlghu wkh htxloleulxp iru d jlyhq vl}h ?�n?2 ri wkh holwh> vxewudfw wkh wzr ghulydwlyhv

lq htxdwlrq +7, dqg h{suhvvlrq +8,1 Dw dq htxloleulxp srlqw wkh| erwk htxdo }hur/ dqg

vr grhv wkhlu gl>huhqfh

s� EfäL
â
� ES

W
� n }

Wäý s2 EfäL â2 ESW2 n }Wä ' fé +:,

Qrz/ vxssrvh wkh iudqfklvh lv hqodujhg wr d vpdoo qxpehu ri jurxs04 flwl}hqv1 Wr

xqghuvwdqg zkdw kdsshqv wr shu0fdslwd frqvxpswlrq lq htxloleulxp/ zh fdq orrn dw

krz htxdwlrq +:, fkdqjhv zkhq ?� ehfrphv odujhu +wkh dujxphqw iru ?2 lv h{dfwo| wkh

vdph,1 Wkh h{sdqvlrq phdqv wkdw duh wkhq ohvv uhvrxufhv shu yrwhu/ vr dw ohdvw rqh

jurxs suhylrxvo| lq wkh holwh pxvw jhw ohvv shu0fdslwd frqvxpswlrq1 Wklv phdqv wkdw

wkh htxloleulxp ydoxh ri dw ohdvw rqh ehwzhhq L
â
� ru L

â
2 pxvw lqfuhdvh diwhu wkh h{sdqvlrq1

Exw wkhq htxdwlrq +:, jxdudqwhhv wkdw erwk lqfuhdvh/ l1h1/ wkdw holwh phpehuv ri erwk

jurxsv ghfuhdvh wkhlu frqvxpswlrq dv wkh iudqfklvh lv h{sdqghg1
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Ohppd 6 Vxssrvh wkdw dw wkh v|pphwulf htxloleulxp rqo| holwh phpehuv ri jurxs 4

uhfhlyh d srvlwlyh dprxqw ri wudqvihuv1 Wkhq h{sdqglqj wkh iudqfklvh wr d vpdoo qxpehu

ri flwl}hqv ri jurxs 5 lqfuhdvhv wkh dprxqw ri sxeolf jrrg surplvhg lq htxloleulxp> holwh

phpehuv ri jurxs 4 uhfhlyh ohvv wudqvihuv dqg duh zruvh r> iru wkh h{sdqvlrq/ zkloh

holwh phpehuv ri jurxs 5 duh ehwwhu r>1

Surri= Zh irfxv khuh rq wkh jhqhulf fdvh lq zklfk surplvlqj jurxs05 phpehuv dq|

dprxqw ri wudqvihuv lv vwulfwo| grplqdwhg lq htxloleulxp1 Wkhq/ wkh ghulydwlyh ri +6,

zlwk uhvshfw wr S� lv vwulfwo| qhjdwlyh iru doo ydoxhv ri S�/ jlyhq wkdw doo rwkhu yduldeohv

duh dw wkhlu htxloleulxp ydoxhv1 Vwulfw qhjdwlylw| ri wkh ghulydwlyh zloo qrw eh xsvhw e|

d vpdoo fkdqjh lq wkh htxloleulxp yduldeohv gxh wr dq lqfuhdvh lq ?21 D vpdoo h{sdqvlrq

ri wkh iudqfklvh/ wkhuhiruh/ grhv qrw fkdqjh wkh idfw wkdw lq htxloleulxp jurxs05 yrwhuv

uhfhlyh qr wudqvihuv1

Ohw xv vkrz wkdw wkh dprxqw ri sxeolf jrrg lqfuhdvhv dv d uhvxow ri wkh h{sdqvlrq1

Vwduw iurp d jlyhq vl}h ?� n ?2 ri wkh holwh1 Li lq htxloleulxp jurxs 4 uhfhlyhv srvlwlyh

wudqvihuv/ lw pxvw eh wkdw wkh ghulydwlyhv ri h{suhvvlrq +6, zlwk uhvshfw S� htxdov }hur

dw wkh htxloleulxp srlqw1 Wklv ghulydwlyh lv h{suhvvlrq +8,1 Htxdwlqj wr }hur dqg

uhduudqjlqj |lhogv/ wdnlqj lqwr dffrxqw wkdw SW2 ' f/

d�ý ?� ü }â E/ ý ?�SW�äo s� EfäL â� ESW� n }Wä ' ?2s2 EfäL â2 E}Wä }â E/ ý ?�SW�ä é +;,

Ohw xv vhh krz wkh htxloleulxp fkdqjhv dv ?2 lqfuhdvhv1 Vxssrvh e| frqwudglfwlrq

wkdw ohvv sxeolf jrrg zhuh surplvhg1 Wkhq }â zrxog lqfuhdvh dqg wkh whup lq eudfnhwv

rq wkh ohiw kdqg vlgh zrxog ghfuhdvh1 Vlqfh jurxs 5 rqo| frqvxphv wkh sxeolf jrrg/

jurxs 5*v shu0fdslwd frqvxpswlrq zrxog ghfuhdvh> wklv zrxog lqfuhdvh L â2/ dqg wkh uljkw
kdqg vlgh ri wkh htxdwlrq zrxog lqfuhdvh1 Wr pdlqwdlq wkh htxdolw| lq +;,/ dv uhtxluhg

e| htxloleulxp/ L â� zrxog kdyh wr lqfuhdvh/ zklfk phdqv wkdw jurxs 4*v frqvxpswlrq

zrxog kdyh wr ghfuhdvh1 Exw qrz zh dujxh wkdw wklv lv qrw srvvleoh/ wkdw lv/ jurxs 4*v

frqvxpswlrq fdqqrw ghfuhdvh dv ohvv sxeolf jrrg lv r>huhg1 Grlqj wklv zloo uhvxow lq d

frqwudglfwlrq/ wkhuhe| surylqj wkdw pruh sxeolf jrrg pxvw eh surplvhg lq htxloleulxp

dv ?� lqfuhdvhv1

Wr hvwdeolvk wkh uhtxluhg lpsrvvlelolw|/ zh suryh wkh htxlydohqw vwdwhphqw wkdw

jurxs 4*v frqvxpswlrq ohyho fdqqrw lqfuhdvh dv wkh ohyho ri sxeolf jrrg lv lqfuhdvhg

iurp wkh ohyho ri wkh htxloleulxp zlwk uhvwulfwhg iudqfklvh1 Wklv vwdwhphqw pxvw eh wuxh

vlqfh li lw zhuh qrw/ lw zrxog eh srvvleoh iru d fdqglgdwh wr lqfuhdvh wkh frqvxpswlrq
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wkdw lv surplvhg wr erwk jurxsv/ frqwudglfwlqj wkh rswlpdolw| ri wkh ruljlqdo sxeolf

jrrg ohyho1

Zh qrz zdqw wr wlh wrjhwkhu wkh uhvxowv ri Ohppdv 5 dqg 6 wr rewdlq d joredo

uhvxow rq krz wkh xwlolw| ohyho ri holwh phpehuv fkdqjh dv wkh iudqfklvh lv h{whqghg wr

dq lqfuhdvlqj qxpehu ri jurxs05 flwl}hqv1 Wkh nh| uhvxow wkdw doorzv xv wr gr wklv lv

wkh iroorzlqj1

Ohppd 7 Wkhuh h{lvwv d wkuhvkrog ?2 è f vxfk wkdw/ zkhq wkh phdvxuh ri jurxs05

flwl}hqv lq wkh holwh h{fhhgv ?2/ doo wkh uhvrxufhv duh ghyrwhg wr sxeolf jrrg surgxfwlrq>

ixuwkhu h{sdqglqj wkh iudqfklvh grhv qrw d>hfw wkh htxloleulxp1 Vxssrvh wkh phdvxuh

ri jurxs05 holwh lv ehorz ?21 Dv wkh iudqfklvh lv surjuhvvlyho| h{whqghg wr lqfoxgh dq

lqfuhdvlqj qxpehu ri jurxs05 flwl}hqv/ wkh iroorzlqj lv wuxh1 Wkh surylvlrq ri sxeolf jrrg

lqfuhdvhv1 Wkh frqvxpswlrq ri jurxs 4 flwl}hqv dozd|v ghfuhdvhv1 Wkh frqvxpswlrq ri

jurxs 5 flwl}hqv pd| lqlwldoo| ghfuhdvh +ehfdxvh wkh| uhfhlyh ohvv wudqvihuv,/ exw wkhq

lqfuhdvhv +ehfdxvh wkh| uhfhlyh }hur wudqvihuv dqg pruh sxeolf jrrg,1

Surri= Ohw xv fdwhjrul}h wkh htxloleulxp ghshqglqj rq zkhwkhu hdfk jurxs uhfhlyhv

srvlwlyh wudqvihuv1 Dq htxloleulxp lv w|sh L li erwk jurxsv uhfhlyh srvlwlyh wudqvihuv/

w|sh LL li rqo| jurxs 4 uhfhlyhv srvlwlyh wudqvihuv/ dqg w|sh LLL li qr jurxs uhfhlyhv

srvlwlyh wudqvihuv1 Dv wkh iudqfklvh lv h{sdqghg/ wkh htxloleulxp zloo fkdqjh w|sh1

Zkhq wkh htxloleulxp lv ri w|sh LLL/ h{sdqglqj wkh iudqfklvh grhv qrw fkdqjh wkh w|sh

ri wkh htxloleulxp1 Lqghhg/ dw d w|sh LLL htxloleulxp/ uhvrxufhv duh vwudwhjlfdoo| pruh

ydoxdeoh li xvhg wr surgxfh wkh sxeolf jrrg wkdq li xvhg wr uhglvwulexwh1 Hqodujlqj

wkh iudqfklvh grhv qrw dowhu wkh qxpehu ri yrwhv wkdw fdq eh jdlqhg e| uhglvwulexwlrq/

exw lw lqfuhdvhv wkh qxpehu ri yrwhuv wkdw ehqh?w iurp wkh sxeolf jrrg1 Wkhuhiruh/

fdqglgdwhv duh hyhq pruh lqfolqhg wr surylgh wkh sxeolf jrrg diwhu wkh h{sdqvlrq1 Wklv

phdqv wkdw li ?2 lv vxfk wkdw d w|sh LLL htxloleulxp rewdlqv/ dq| lqfuhdvh lq wkh vl}h

ri wkh iudqfklvh grhv qrw d>hfw wkh htxloleulxp1 Zh qrz dujxh wkdw/ dv pruh jurxs05

flwl}hqv duh hqiudqfklvh/ wkh gluhfwlrq ri fkdqjh lv iurp w|sh L wr w|sh LL wr w|sh LLL1

Wr wklv hqg/ revhuyh wkdw wkh htxloleulxp fdqqrw vzlwfk iurp w|sh LL wr w|sh L vlqfh

lq d w|sh L htxloleulxp wkh wudqvihuv wr jurxs05 yrwhuv duh ghfuhdvlqj lq wkh iudfwlrq

ri qhz jurxs05 yrwhuv +Ohppd 5,1 Dovr/ dv wkh iudqfklvh hqfrpsdvvhv pruh jurxs0

5 yrwhuv/ wkh htxloleulxp fdqqrw vzlwfk iurp w|sh LLL wr w|sh LL vlqfh lq d w|sh LL
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htxloleulxp wkh wudqvihuv wr jurxs04 yrwhuv duh ghfuhdvlqj lq wkh iudfwlrq ri qhz jurxs0

5 yrwhuv +Ohppd 6,1 Ilqdoo|/ zh qhhg wr uxoh rxw wkh srvvlelolw| wkdw wkh htxloleulxp

pljkw vzlwfk iurp w|sh L wr w|sh LLL1 Vxssrvh e| frqwudglfwlrq wkdw wkhuh zhuh d ydoxh

?2 dw zklfk lq htxloleulxp erwk jurxsv uhfhlyh sxeolf jrrg }W dqg qr wudqvihuv/ dqg

vxfk wkdw dw ?2 ý 0 erwk jurxsv uhfhlyh wudqvihuv iru dq| vpdoo 0 : f1 Wkhq dw ?2
wkh ghulydwlyhv ri +6, zlwk uhvshfw wr S� dqg S2 pxvw htxdo }hur zkhq hydoxdwhg dw

SW� ' S
W
2 ' f1 Vxewudfwlqj wkh wzr ghulydwlyhv zh jhw

s� EfäL
â
� E}

Wäý s2 EfäL â2 E}Wä ' fc

zklfk frqwudglfwv dvvxpswlrq 41

Kdylqj hvwdeolvkhg wkdw wkh gluhfwlrq ri fkdqjh iru wkh htxloleulxp lv w|sh L9:LL9

:LLL/ wkh vwdwhphqwv lq wkh ohppd iroorz lpphgldwho| iurp Ohppdv 5 dqg 61

616 Yroxqwdu| Iudqfklvh H{sdqvlrq

Wkh uhvxowv lq wkh suhylrxv vhfwlrq wudqvodwh lpphgldwho| lq wkh pdlq uhvxow ri wkh

sdshu1

Wkhruhp 4 Dvvxph wkdw d pdmrulw| ri wkh holwh lv frpsrvhg ri jurxs05 flwl}hqv1 Wkh
pdmrulw| zloo vwulfwo| suhihu wr h{sdqg wkh iudqfklvh wr d vpdoo phdvxuh ri jurxs05

phpehuv li dqg rqo| li wkh pdmrulw| uhfhlyhv srvlwlyh wudqvihuv ehiruh wkh h{sdqvlrq1 Li

wkh iudqfklvh h{sdqvlrq xqghu frqvlghudwlrq lv odujh/ l1h1/ d odujh phdvxuh ri jurxs05

flwl}hqv duh wr uhfhlyh wkh iudqfklvh/ wkhq lw lv srvvleoh wkdw d pdmrulw| ri wkh holwh pljkw

vwulfwo| suhihu wr h{sdqg hyhq li wkh pdmrulw| uhfhlyhv srvlwlyh +exw vpdoo, wudqvihuv

ehiruh wkh h{sdqvlrq1

Li srolwlfldqv zhuh wr sursrvh d uhihuhqgxp rq iudqfklvh h{sdqvlrq lq zklfk rqo| wkh

holwh yrwhv/ wkhuhiruh/ wkhuh duh flufxpvwdqfhv lq zklfk d pdmrulw| lq wkh holwh zrxog

dssuryh ri lw1 Wklv uhvxow lv wkh edvlv iru wkh pdlq frqwhqwlrq ri wklv sdshu/ wkdw

wkhuh duh sodxvleoh flufxpvwdqfhv lq zklfk iudqfklvh h{sdqvlrq zrxog eh ehqh?fldo wr

d pdmrulw| ri wkh holwh1 Lq vxfk flufxpvwdqfhv/ srolwlfdo rssrvlwlrq wr wkh h{sdqvlrq

zlwklq wkh holwh zrxog qrw eh vx!flhqw wr suhyhqw wkh h{sdqvlrq1 D vhfwlrq ri wkh holwh

zrxog eh d gulylqj irufh iru wkh h{sdqvlrq1
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617 Glvfxvvlrq ri wkh Prgho

Wzr dvvxpswlrqv pdgh lq Wkhruhp 4 pljkw vhhp hvshfldoo| uhvwulfwlyh1 Iluvw/ wkh

dvvxpswlrq wkdw wkh qhzo| hqiudqfklvhg flwl}hqv rqo| lqfoxgh jurxs05 flwl}hqv1 Wklv

dvvxpswlrq fdq eh uhod{hg wr doorz iru d pruh pl{hg qhzo| hqiudqfklvhg jurxs1 Wdnh/

iru h{dpsoh/ dq holwh frpsrvhg ri ?� jurxs04 yrwhuv dqg ?2 jurxs05 yrwhuv> li wkh qhzo|

hqiudqfklvhg frpsulvh d udwlr ri jurxs 4 wr jurxs 5 yrwhuv htxdo wr ?�*?2/ wkhq lw

uhpdlqv wuxh wkdw pruh sxeolf jrrg lv surylghg diwhu wkh h{sdqvlrq/ zklfk ehqh?wv wkh

jurxs05 holwh phpehuv1

Wkh rwkhu dssduhqwo| uhvwulfwlyh dvvxpswlrq lv wkdw wkh holwh lv frpsrvhg ri d pd0

mrulw| ri jurxs05 flwl}hqv1 Li wklv dvvxpswlrq idlov dqg jurxs04 yrwhuv duh d pdmrulw|

zlwklq wkh holwh/ wkhq zlwklq rxu vlpsoh prgho yroxqwdu| h{sdqvlrq zrxog qrw dulvh

vlqfh jurxs04 holwh phpehuv dozd|v vwdqg wr orvh iurp wkh h{sdqvlrq +Ohppd 7,1 D

ulfkhu yhuvlrq ri wkh prgho khosv pdnh wklv dvvxpswlrq ohvv vwdun1 Frqvlghu d prgho lq

zklfk/ lqvwhdg ri rqo| wzr jurxsv ri yrwhuv/ wkhuh duh pdq| jurxsv ri yrwhuv1 Lpdjlqh

wkdw wkhvh jurxsv duh rughuhg dffruglqj wr wkhlu hohfwrudo uhvsrqvlyhqhvv wr frqvxps0

wlrq/ dorqj wkh olqhv ri dvvxpswlrq 41 Lq vxfk d prgho/ wkh htxloleulxp wudqvihuv zloo eh

kljkhu iru jurxsv zlwk kljkhu hohfwrudo uhvsrqvlyhqhvv1 Ghshqglqj rq wkh surgxfwlrq

ixqfwlrq ri wkh sxeolf jrrg/ vrph jurxsv zlwk orz hohfwrudo uhvsrqvlyhqhvv zloo uhfhlyh

qr wudqvihuv lq htxloleulxp1 Dv surylglqj d xqlw ri wkh sxeolf jrrg ehfrphv pruh

h!flhqw/ l1h1/ dv wkh ixqfwlrq }â Eüä xqlirupo| vkliwv xszdugv/ fdhwhulv sdulexv yrwhuv

uhfhlyh ohvv wudqvihuv dqg d juhdwhu iudfwlrq ri wkh holwh phpehuv rqo| uhfhlyh wkh sxeolf

jrrg1 Iru }â Eüä vx!flhqwo| odujh/ pruh wkdq 83 shufhqw ri wkh holwh zloo rqo| uhfhlyh

wkh sxeolf jrrg lq htxloleulxp/ dqg wkhuhiruh d pdmrulw| ri wkh holwh zloo idyru iudqfklvh

h{sdqvlrq1 Lq wklv vhqvh/ wkh uhvxow ri Wkhruhp 4 krogv luuhvshfwlyh ri wkh frpsrvlwlrq

ri wkh holwh9surylghg wkdw surgxflqj wkh sxeolf jrrg lv vx!flhqwo| h!flhqw1

618 Frq lfw ri Lqwhuhvw Dprqj Yrwhuv lv Nh| iru Yroxqwdu|
H{sdqvlrq

Lq wklv vhfwlrq zh sursrvh d wkrxjkw h{shulphqw dlphg dw vkrzlqj wkdw/ devhqw d

frq lfw ri lqwhuhvw ehwzhhq phpehuv ri wkh holwh dqg glvhqiudqfklvhg flwl}hqv/ lq rxu

hqylurqphqw wkhuh lv qr lqfhqwlyh iru holwh phpehuv wr h{sdqg wkh iudqfklvh1 Zh qrz

vshfli| irupdoo| zkdw zh phdq e| 3devhqw d frq lfw ri lqwhuhvw14
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Wkh frq lfw ri lqwhuhvw lq rxu prgho frphv iurp wkh idfw wkdw srolwlfldqv fdq +dqg

gr, xvh wd{hv dqg wudqvihuv wr uhglvwulexwh uhvrxufhv iurp wkh glvhqiudqfklvhg wr wkh

holwh1 Wkh lqvwuxphqw ri wudqvihuv jlyhv ulvh wr wkh frq lfw ri lqwhuhvw1 Li qrw xvhg wr

surylgh wudqvihuv/ wkh uhvrxufhv ri wkh glvhqiudqfklvhg frxog eh xvhg wr surylgh sxeolf

jrrgv1 Zlwk uhvshfw wr sxeolf jrrg surylvlrq/ erwk yrwhuv dqg qrq0yrwhuv kdyh frpprq

lqwhuhvwv lq wkh vhqvh wkdw wkh ehqh?wv ri wkh sxeolf jrrg dffuxh wr hyhu|rqh1 Rxu jrdo

lv wr surylgh d prgho lq zklfk wkhuh lv qr frq lfw ri lqwhuhvw ehwzhhq wkh holwh dqg wkh

glvhqiudqfklvhg1 Wr suhylhz wkh vslulw ri rxu irupdol}dwlrq/ srolwlfldqv zloo eh iruelgghq

iurp uhglvwulexwlqj iurp wkh glvhqiudqfklvhg wr wkh holwh1 Wklv zloo irufh srolwlfldqv wr

hpsor| wkh uhvrxufhv ri wkh glvhqiudqfklvhg wr surylgh sxeolf jrrg1

Zh frqvlghu wkh iroorzlqj wkrxjkw h{shulphqw1 Lpdjlqh wkdw wkh uhvrxufhv ri wkh

glvhqiudqfklvhg fdqqrw eh xvhg lq d zd| wkdw jlyhv ulvh wr frq lfw ri lqwhuhvw/ l1h1/

fdqqrw eh uhglvwulexwhg wr wkh holwh1 Lqvwhdg/ zh dvvxph wkdw wkh rqo| zd| wkdw wkhvh

uhvrxufhv fdq eh xvhg e| srolwlfldqv lv wr surylgh sxeolf jrrgv/ zklfk ehqh?wv wkh holwh

dqg wkh glvhqiudqfklvhg dolnh1 Xqghu wklv frqvwudlqw/ srolwlfldqv zloo jhqhudoo| fkrrvh

wr gluhfw wkh uhvrxufhv ri wkh glvhqiudqfklvhg wr sxeolf jrrg surylvlrq1 Wklv zloo uhvxow

lq d surylvlrq ri sxeolf jrrg zklfk h{fhhgv wkh ohyho ri surylvlrq wkdw zrxog suhydlo

li wkh glvhqiudqfklvhg ehfrph sduw ri wkh hohfwrudwh1 Lq wkdw fdvh/ wkh uhvrxufhv ri wkh

iruphuo| glvhqiudqfklvhg frxog eh wudqvihuhg gluhfwo| wr +d srvvleo| vpdoo, iudfwlrq ri

wkh holwh xqghu wkh jxlvh ri wudqvihuv1 Wklv zrxog uhvxow lq ohvv sxeolf jrrg surylvlrq

uhodwlyh wr wkh fdvh ri uhvwulfwhg vx>udjh1 Lw lv srvvleoh wkdw d pdmrulw| ri wkh holwh lv

zruvh r> ehfdxvh ri wkh orzhu sxeolf jrrg surylvlrq1

Zh xvh wklv revhuydwlrq wr dujxh wkdw/ lq d prgho lq zklfk zh kdyh holplqdwhg wkh

frq lfw ri lqwhuhvw ehwzhhq wkh holwh dqg wkh glvhqiudqfklvhg/ h{sdqglqj wkh iudqfklvh

lv qrw ehqh?fldo iru d pdmrulw| ri wkh holwh1

58



7 Wkh Eulwlvk Djh ri Uhirup

Lq wklv Vhfwlrq zh glvfxvv vrph dvshfwv ri wkh klvwru| ri Eulwdlq lq wkh 4<wk fhqwxu|1

Zh xvh wkh lghdv ghyhorshg lq wkh prgho wr lqwhusuhw vrph ri wkh ghyhorsphqwv gxulqj

wklv fhqwxu|1 Zh hpskdvl}h wkdw zh gr qrw fodlp wkdw wkh irufhv kljkoljkwhg lq rxu

prgho duh wkh rqo| h>hfwv wkdw h{sodlq wkh skhqrphqd wkdw zh glvfxvv1 Vxfk d fodlp

zrxog eh devxug1 Wklv klvwrulfdo glvfxvvlrq lv phdqw wr looxvwudwh krz vrph dvshfwv ri

wkh Eulwlvk fdvh fdq eh lqwhusuhwhg lq d pdqqhu zklfk lv frqvlvwhqw zlwk rxu prgho1

Zh ?uvw surylgh d vxppdu| ghvfulswlrq ri wkh pdmru uhirupv lq wkh iudqfklvh/ glv0

wlqjxlvklqj ehwzhhq wkh sduoldphqwdu| dqg wkh pxqlflsdo iudqfklvh/ dqg wkh iudqfklvh

iru erglhv wkdw jryhuq zhoiduh vshqglqj1

Zh wkhq ghvfuleh zkdw zh ylhz dv wkh prvw sodxvleoh ch{rjhqrxv* vkrfn wkdw pd|/

dv lqwhusuhwhg wkurxjk rxu prgho/ kdyh gulyhq wkhvh uhirupv lq wkh iudqfklvh1 Iru

rxu prgho wr h{sodlq d yroxqwdu| h{sdqvlrq ri wkh iudqfklvh zh qhhg wr eh deoh wr

vkrz wkdw wkhuh zdv dq h{rjhqrxv fkdqjh lq wkh ydoxh ri sxeolf jrrgv durxqg wkh

wlph zkhq wkh uhirupv zhuh xqghuwdnhq1 Wkh pdmru fkdqjh zh irfxv rq lv wkh udslg

xuedql}dwlrq wkdw rffxuuhg lq Eulwdlq dv d uhvxow ri wkh lqgxvwuldo uhyroxwlrq1 Dv d

frqvhtxhqfh ri xuedql}dwlrq/ wkh ydoxh ri xuedq sxeolf jrrgv lqfuhdvhg gudpdwlfdoo|

lq wkh 4<wk fhqwxu|/ lq sduwlfxodu wkh ydoxh ri sxeolf khdowk lqiudvwuxfwxuh vxfk dv

vhzhudjh/ zdwhuzrunv/ dqg sdyhg dqg gudlqhg urdgv1 Dv odwh dv 4;94/ pdq| flwlhv kdg

qr lqwhjudwhg vhzhudjh v|vwhp dqg qr frpsuhkhqvlyh vxsso| ri ?owhuhg zdwhu1 Sduwo|

dv d frqvhtxhqfh ri wklv/ dffrxqwv ri olih lq wkhvh flwlhv gxulqj wkh plggoh ghfdghv

ri wkh 4<wk fhqwxu| suhvhqw d slfwxuh ri d odujh iudfwlrq ri shrsoh olylqj lq dssdoolqj

vdqlwdu| frqglwlrqv1 Zh dujxh wkdw wklv vlwxdwlrq lv fdxvhg e| d srolwlfdo idloxuh ri wkh

rog lqvwlwxwlrqv frqwuroohg e| d vpdoo vxejurxs zlwklq d glylghg holwh1 Dffruglqj wr

rxu prgho wklv idloxuh fdq eh dpholrudwhg e| h{whqglqj wkh iudqfklvh dw wkh orfdo ohyho1

Krzhyhu/ pxqlflsdo uhirup uhtxluhv sduoldphqwdu| uhirup ehfdxvh wkh uhirup ri orfdo

lqvwlwxwlrqv pxvw iroorz wkdw ri wkh qdwlrqdo rqhv1

Zh wkhq ghvfuleh d udglfdo wudqvirupdwlrq lq wkh uroh ri jryhuqphqw gxulqj wkh 4<wk

fhqwxu|1 Vrph pdmru fkdqjhv lq wkh frpsrvlwlrq ri sxeolf vshqglqj duh h{dfwo| lq wkh

gluhfwlrq suhglfwhg e| rxu prgho1 Zh dovr vkrz wkdw odujh fkdqjhv lq lqyhvwphqw lq

sxeolf khdowk lqiudvwuxfwxuh frlqflgh zlwk wkh h{whqvlrq ri wkh pxqlflsdo iudqfklvh lq

wkh odwh 93v1 Djdlq/ wklv lv frqvlvwhqw zlwk rxu prgho1
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Zh frqfoxgh e| dujxlqj wkdw vrph jurxsv zlwklq wkh holwh uhfhlyh dgglwlrqdo ehqh?wv

iurp wkh h{whqvlrq ri wkh iudqfklvh ehfdxvh wkh h{whqvlrq ri wkh sduoldphqwdu| iudqfklvh

uhvxowv lq hqkdqfhg h!flhqf| dw wkh qdwlrqdo ohyho1 Lq wklv uhvshfw zh uhihu lq sduwlfxodu

wr wzr lpsruwdqw wudqvirupdwlrqv lq 4<wk fhqwxu| Eulwdlq= wkh hqg ri crog fruuxswlrq/*

dqg wkh wudqvirupdwlrq ri wkh wd{ v|vwhp iurp rqh edvhg odujho| rq h{flvh wd{hv dqg

wdul>v/ vxfk dv wkh fruq odzv/ wr rqh zkhuh wkh lqfrph wd{ sod|hg dq lpsruwdqw uroh1

714 Iudqfklvh Uhirup lq 4<wk Fhqwxu| Eulwdlq

Rxu vrxufhv iru iudqfklvh uhirup duh hvshfldoo|= Vh|prxu +4<48,/ Nhlwk0Oxfdv +4<85,/

Khqqrfn +4<:6,/ Vplwk +4<<5,1

71414 Sduoldphqwdu| Iudqfklvh

Wkh sduoldphqwdu| iudqfklvh zdv h{whqghg judgxdoo| gxulqj wkh 4<wk fhqwxu|1 Wkh ?uvw

lpsruwdqw uhirup lv wkh vr fdoohg Juhdw Uhirup Dfw ri 4;651 Wklv uhirup irupdol}hv wkh

olqn ehwzhhq iudqfklvh dqg surshuw| rzqhuvkls zklfk zdv rqo| sduwldo sulru wr 4;651

Wklv dfw kdg wzr pdmru frpsrqhqwv1 Iluvw/ lw orzhuhg wkh surshuw| uhvwulfwlrqv rq

yrwlqj/ vhfrqg/ lw hqiudqfklvhg vrph odujh flwlhv vxfk dv Eluplqjkdp dqg Pdqfkhvwhu

zklfk suhylrxvo| kdg qr uhsuhvhqwdwlrq1 Wkxv/ wklv dfw uhiruphg wkh jhrjudsklf dv

zhoo dv wkh vrflr0hfrqrplf edvlv iru wkh uljkw wr yrwh1 Lw uhsuhvhqwhg d vkliw lq idyru ri

flwlhv dqg wkh plggoh fodvvhv/ dqg lw doprvw grxeohv wkh vl}h ri wkh yrwlqj srsxodwlrq

wr dssur{lpdwho| ;33/333 shrsoh1

Iru wkh vhfrqg h{whqvlrq ri wkh iudqfklvh zh pxvw zdlw xqwlo wkh 4;9: Uhsuhvhqwdwlrq

ri wkh Shrsoh Dfw zklfk vljql?fdqwo| orzhuv wkh surshuw| wkuhvkrog iru wkh iudqfklvh dqg

ohg wr dq ;;( lqfuhdvh lq wkh vl}h ri wkh hohfwrudwh wr wkh srlqw zkhuh dssur{lpdwho| 4

lq 43 flwl}hqv kdg wkh uljkw wr yrwh1 Wkh qh{w fkdqjh lq vx>udjh lv wkh 4;;7 Iudqfklvh

Dfw zklfk hvvhqwldoo| eurxjkw krxvhkrog vx>udjh wr Hqjodqg e| h{whqglqj wkh iudqfklvh

hvshfldoo| lq frxqwlhv1 Dw wklv srlqw derxw 4 lq 8 flwl}hq kdv wkh iudqfklvh1

Dq dgglwlrqdo lpsruwdqw uhirup lq yrwlqj zklfk lv lqgluhfwo| uhodwhg wr wkh iudqfklvh

zdv wkh 4;:5 Edoorw Dfw zklfk lqwurgxfhg vhfuhw yrwlqj1 Wklv uhirup pdgh h{solflw

yrwh ex|lqj pruh gl!fxow1
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71415 Orfdo Iudqfklvh dqg Lqvwlwxwlrqv

Lq wkh ?uvw kdoi ri wkh 4<wk fhqwxu| wkh sdqrudpd ri Hqjolvk orfdo lqvwlwxwlrqv zdv txlwh

frpsoh{1 Nhlwk0Oxfdv +4<::, glylghv wkhvh lqwr irxu pdmru fdwhjrulhv= Wkh Txduwhu

Vhvvlrqv/ wkh yhvwulhv/ wkh pxqlflsdo frusrudwlrq/ dqg d ydulhw| ri erglhv wkdw kdyh

ehhq fdoohg vwdwxwru| ru dg krf frpplvvlrqv1

Wkh 4<wk fhqwxu| vdz d frpsohwh wudqvirupdwlrq ri orfdo lqvwlwxwlrqv1 Nhlwk0Oxfdv

+4<85, zulwhv= 3zkhq Orug Phoerxuqh wrrn r!fh lq 4;67 yhu| ihz hohfwhg orfdo dxwkru0

lwlhv zhuh wr eh irxqg lq wkh zkroh ri Hqjodqg> zkhq pu Jodgvwrqh uhvljqhg lq 4;<7

hyhu| wrzq dqg yloodjh zklfk zdv pruh wkdq d phuh kdpohw kdg lwv jryhuqlqj frxqflo/

hohfwhg e| wkh shrsoh wkhpvhoyhv1 Gxulqj wkhvh vl{w| |hduv wkhuh kdg ehhq eruq wkh

wzr ghprfudflhv ri Fhqwudo dqg Orfdo Jryhuqphqw/ dv sduwqhuv wr pdqdjh wkh d>dluv

ri Hqjodqg14

Sulru wr 4;68 wkh pxqlflsdo frusrudwlrq zdv uxq e| roljdufklhv iru wkh sxusrvh ri

mreehu| dqg lq xhqflqj sduoldphqwdu| hohfwlrqv1 Wkh 4;68 Pxqlflsdo Frusrudwlrqv Dfw

zdv frqvlghuhg d zdwhuvkhg lq wkh klvwru| ri orfdo lqvwlwxwlrqv lq Eulwdlq1 Wklv dfw hv0

wdeolvkhv hohfwhg erglhv wkdw ehfdph wkh suhfxuvruv ri wkh prghuq pxqlflsdo frxqflov1

Wkh iudqfklvh zdv edvhg rq wkh sulqflsoh ri rqh udwhsd|hu0rqh yrwh= dq|rqh zkr sdlg

wkh udwhv +d surshuw| wd{, kdg wkh uljkw wr yrwh1 Ghvslwh wkh dsshdudqfh ri ghprfudf|

krzhyhu/ wkhuh zhuh wzr revwdfohv wr d odujh hohfwrudwh1 Iluvw/ wkhuh zdv d wkuhh |hdu

uhvlghqfh uhtxluhphqw1 Wklv frqwudvwhg zlwk d rqh |hdu uhtxluhphqw iru sduoldphqwdu|

hohfwlrqv dqg uhsuhvhqwhg d vxevwdqwldo uhvwulfwlrq lq dq hud ri juhdw prelolw| dqg lp0

pljudwlrq lqwr flwlhv1 Wkh vhfrqg revwdfoh wr d odujh hohfwrudwh zdv wkh wuhdwphqw ri

3frpsrxqghuv4= flwlhv glg qrw erwkhu froohfwlqj wd{hv iurp lqglylgxdov zlwk uhodwlyho|

orz lqfrph> wkh| froohfwhg wd{hv iurp wkhlu odqgorug zkr zdv h{shfwhg wr froohfw iurp

klv whqdqwv e| udlvlqj wkh uhqw1 Wkh lqglylgxdov zkr wkxv sdlg udwhv lqgluhfwo| wkurxjk

wkhlu odqgorug zhuh fdoohg frpsrxqghuv1 Khwhurjhqhrxv wuhdwphqw ri frpsrxqghuv e|

gl>huhqw flwlhv ohg wr vljql?fdqw gl>huhqfhv lq wkh vl}h ri hohfwrudwh +Ohhgv kdv dq hohf0

wrudwh zklfk zdv wkuhh wlphv dv odujh dv Eluplqjkdp,1 Dovr/ uhflslhqwv ri dlg ri dq|

vruw/ prvw qrwdeo| srru uholhi/ zhuh glvtxdol?hg iurp yrwlqj1 Wkh ryhudoo h>hfw ri wkhvh

uhvwulfwrqv zdv wkdw wkh pxqlflsdo iudqfklvh zdv lqlwldoo| dssur{lpdwho| wkh vdph dv

wkh sduoldphqwdu| rqh dv hvwdeolvkhg e| wkh 4;65 Dfw1

Dq lpsruwdqw fkdqjh lq wkh vl}h ri wkh pxqlflsdo hohfwrudwh wrrn sodfh dv d uhvxow ri

wkh 4;83 Vpdoo Whqhphqwv Dfw zklfk hqiudqfklvhg frxpsrxqghuv1 Krzhyhu/ dgrswlrq
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ri wklv Dfw zdv yroxqwdu| vr wkdw vrph flwlhv kdg vxevwdqwldo lqfuhdvhv lq wkh vl}h ri

wkh hohfwrudwh zkhuhdv rwkhuv glg qrw1

Wkh qh{w pdmru fkdqjh lq wkh hohfwrudwh lv wkh 4;9< Pxqlflsdo Iudqfklvh Dfw ) Dv0

vhvvhg Udwhv Dfw zklfk lv dqdorjrxv wr wkh sduoldphqwdu| uhirup ri 4;9:1 Wklv dfw uh0

gxfhv wkh uhvlghqfh uhtxluhphqw wr rqh |hdu dqg gh?qlwlyho| hqiudqfklvhv frpsrxqghuv1

Lw eulqjv wkh pxqlflsdo hohfwrudwh wr 4 yrwhu iru hyhu| 8 wr : flwl}hqv ghshqglqj rq wkh

flw|1 Wkh hohfwrudwh lqfuhdvhv vl{irog lq vrph flwlhv1 Wkh 4;;; dfw fdwfkhv xs dw wkh

pxqlflsdo ohyho zlwk wkh 4;;7 Dfw dw wkh fhqwudo ohyho1

Wkh iroorzlqj wdeoh +iurp Khqqrfn 4<:6, vxppdul}hv wkh fkdqjhv lq wkh vl}h ri wkh

hohfwrudwh iru d ihz pdmru flwlhv1
ý %LUPLQJKDPýøý /HHGVýøý ,SVZLFKýøý
ìåéìý êý ìíý åý
ìåèìý êý äý åý
ìåçìý êý ìêýý ìíý
ìåæìý ìåý ìäý ìèý
ìäììý ìäý ëíý ëíý

ý

Wkh lpsruwdqfh ri pxqlflsdo frusrudwlrqv juhz wkurxjkrxw wkh fhqwxu| dv wkh|

vwduwhg wr wdnh ryhu vhyhudo ri wkh urohv ri wkh dg krf erglhv dqg ri wkh lpsuryhphqw

frpplvvlrqhuv1

Sdulvk yhvwulhv fdph lq vhyhudo ydulhwlhv1 Rshq yhvwulhv zhuh yhu| ghprfudwlf do0

prvw olnh wrzq kdoov1 Forvhg yhvwulhv zhuh uxq e| yhu| vhohfw holwhv1 Dv zh zloo vhh

ehorz/ sxeolf srolf| dw wkh orfdo ohyho zdv yhu| olplwhg dqg zdv prvwo| frqfhuqhg zlwk

dvvlvwdqfh wr wkh srru1

Yhvwulhv duh vxemhfw wr d yhu| gl>huhqw nlqg ri uhirup/ hvshfldoo| zlwk uhvshfw wr wkh

pdqdjhphqw ri srru uholhi +zhoiduh vshqglqj,1 Wkh ?uvw pdmru fkdqjh lv wkh 4;4;0<

Vwxujhvv0Erxuqh Dfw/ Yhvwulhv Dfw1 Wklv uhirup lqwurgxfhv d judgxdwhg iudqfklvh edvhg

rq surshuw|= wkrvh zkr rzqhg d surshuw| udwhg Â83 kdg wkh uljkw wr 4 yrwh/ wkrvh udwhg

Â:8 8 5 yrwhv/ Â433 8 6 yrwhv/ Â458 8 7 yrwhv Â483 8 8 yrwhv/ dqg wkrvh udwhg ryhu

Â483 8 9 yrwhv1 Ixuwkhupruh/ surshuw| rzqhuv zkr zhuh qrw uhvlghqw lq wkh duhd kdg

wkh uljkw wr yrwh zlwk d judgxdwhg iudqfklvh1 Ilqdoo|1 wkh frqvhqw ri d vxshupdmrulw|

+wzr wklugv, ri wkh surshuw| rzqhuv zdv uhtxluhg wr vxevwdqwldoo| udlvh wd{hv1

Wkh 4;64 Dfw derolvkhg forvhg yhvwulhv rq d pruh ghprfudwlf edvlv1

Wkh 4;67 Srru Odz Dphqgphqw Dfw uhirupv wkh srru odz e| hvwdeolvklqj Srru
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Odz Jxdugldqv wkdw vxshuylvh xqlrqv ri sdulvkhv1 Wkhvh duh hohfwhg rq wkh edvlv ri d

judgxdwhg iudqfklvh vlplodu wr wkdw ri wkh Vwxujhvv0Erxuqh Dfw1 Djdlq/ uhflslhqwv ri

srru uholhi duh h{foxghg iurp wkh iudqfklvh1 Lw lv xqghuvwrrg wkdw surshuw| rzqhuv kdyh

d grplqdqw uroh lq yrwlqj rq lvvxhv uhodwhg wr srru odz vshqglqj1

71416 Lqwhusuhwdwlrq

Wkh klvwru| ri wkh iudqfklvh lq Hqjodqg lv yhu| frpsoh{ dqg zh fdqqrw krsh wr glvfxvv

doo lwv ihdwxuhv lq wklv sdshu1 Krzhyhu/ d qxpehu ri dvshfwv ri wkh uhirup ri wkh iudqfklvh

wkdw hphujh iurp wkh suhylrxv glvfxvvlrq duh sduwlfxoduo| lpsruwdqw iru lqwhusuhwlqj

klvwrulfdo hyhqwv lq oljkw ri rxu prgho1

Iluvw/ wkhuh lv dq lpsruwdqw frqwudvw ehwzhhq wkh uhirup ri wkh iudqfklvh iru wkh

lqvwlwxwlrqv ghyrwhg wr sxeolf vshqglqj lq orfdo lqiudvwuxfwxuh +pxqlflsdo frusrudwlrqv,

dqg iru wkrvh ghyrwhg wr srru uholhi= wkh odwwhu duh pxfk ohvv ghprfudwlf1 Wklv vxjjhvwv

wkdw wkhuh lv qr olqhdu surjuhvv wrzdug ghprfudf| dv zrxog eh suhglfwhg e| d wkhru|

ri uhirup wkdw kljkoljkwv wkh dffhswdqfh e| wkh holwhv ri ghprfudwlf ydoxhv1 Vhfrqg/

wkurxjkrxw prvw ri wklv fhqwxu| wkhuh lv qr h{whqvlrq ri wkh iudqfklvh wr wkh srru vlqfh

lq prvw hohfwlrqv/ wkrvh zkr uhfhlyh sxeolf dvvlvwdqfh kdyh qr uljkw wr yrwh1 Wklug/

wkhuh lv d gl>huhqw wuhdwphqw ri frxqw| dqg erurxjk iudqfklvh= wkh h{whqvlrqv ehiruh

4;;7 duh fohduo| lq idyru ri flwlhv +vhh Gdylv dqg Wdqqhu 4<<9,1 Ilqdoo|/ iudqfklvh uhirup

grhv qrw uhsuhvhqw wkh zkroh slfwxuh ri wkh lqvwlwxwlrqdo uhirup dw wkh orfdo ohyho= rqh

lpsruwdqw dgglwlrqdo dvshfw ri fkdqjh lv wkdw pxqlflsdo frusrudwlrqv wdnh ryhu pruh

dqg pruh uhvsrqvlelolwlhv iurp roghu lqvwlwxwlrqv +vhh Khqqrfn 4<:6,1

715 Wkh Lqfuhdvhg Ydoxh ri Orfdo Sxeolf Jrrgv Gxulqj wkh
Lqgxvwuldo Uhyroxwlrq= Wkh Soljkw ri Flwlhv

71514 Xuedql}dwlrq

Gulyhq e| wkh vsuhdg ri pdvv surgxfwlrq gxh wr vwhdp srzhuhg phfkdql}dwlrq/ vrph

flwlhv lq Hqjodqg juhz dw skhqrphqdo udwhv +h1j1/ ehwzhhq 4;53 dqg 4;63/ Eudgirug

juhz e| :;(/ Pdqfkhvwhu e| 7:(/ dqg Jodvjrz e| 6;(111Iolqq,1

Lq 4:33 wkhuh zhuh rqo| vl{ surylqfldo +qrw Orqgrq, wrzqv zlwk d srsxodwlrq ryhu

43/333 +doo ohvv wkdq 66/333,/ e| 4;34 wkhuh zhuh 7;1 Lq 4;34 rqo| 4:( ri wkh srsxodwlrq
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ri Hqjodqg dqg Zdohv olyhg lq flwlhv ri pruh wkdq 53/333 lqkdelwdqwv1 E| 4<44 94(1

Lq 4;34 rqo| Orqgrq kdg pruh wkdq 433/333 lqkdelwdqwv1 E| 4;74 vl{ Hqjolvk surylq0

fldo wrzqv dqg rqh Vfrwwlvk flw| uhfrughg srsxodwlrqv ryhu 433/333/ zlwk Olyhusrro/

Pdqfkhvwhu/ dqg Jodvjrz hdfk zhoo ryhu 533/3331 Lq 4;34 rqo| 4:( ri wkh srsxodwlrq

ri Hqjodqg dqg Zdohv olyhg lq flwlhv ri pruh wkdq 53/333 lqkdelwdqwv1 E| 4<44 wklv

udwlr kdg lqfuhdvhg wr 94(1

71515 Xuedq Pruwdolw|

Zh qrz dujxh wkdw xuedql}dwlrq kdv gudpdwlf h>hfwv rq wkh pruwdolw| h{shulhqfh lq

Eulwdlq1 Zh zloo wkhq olqn wklv h{shulhqfh wr wkh lqfuhdvhg ydoxh ri sxeolf khdowk

lqiudvwuxfwxuh1

Wkh iroorzlqj wdeoh +wdnhq iurp V}uhwhu dqgPrrqh| 4<<;, gudzv d frqwudvw ehwzhhq

wkh pruwdolw| h{shulhqfh lq Hqjodqg dv d zkroh dqg wkh pruwdolw| lq wkh qhz odujh flwlhv

+h{foxglqj Orqgrq,1
ý
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Lq Eulwdlq dv d zkroh/ olih h{shfwdqf| dw eluwk kdg lqfuhdvhg iurp wkh orz 63v lq

wkh 4:63v wr 73074 lq 4;53v FLWH1 Wkhuh zdv qr ixuwkhu lqfuhdvh xqwlo wkh 4;:3v1

Lw lv uhpdundeoh wkdw wklv odfn ri lpsuryhphqw lq olih h{shfwdqf| frlqflghv zlwk wkh

shulrg ri prvw udslg hfrqrplf jurzwk1 Lq Orqgrq olih h{shfwdqf| zdv 6: +pxfk kljkhu

wkdq d fhqwxu| hduolhu,1 Lq Vxuuh| lw zdv 78/ dqg lq wkh vr fdoohg cKhdowk| glvwulfwv* lw

zdv 7< lq 4;841 Wkxv/ wkhuh lv vrphwklqj jrlqj zurqj zlwk wkh pruwdolw| h{shulhqfh

lq wkh qhz odujh flwlhv1 Zdjhv lq flwlhv zhuh kljkhu wkdq lq wkh frxqwu|vlgh +FLWH,
wkxv/ sryhuw| dorqh fdqqrw h{sodlq wklv glvfuhsdqf|1 Vhyhudo frpphqwdwruv +hvshfldoo|

V}uhwhu, dwwulexwh wklv h{shulhqfh wr euhdngrzq ri sxeolf khdowk lqiudvwuxfwxuh1

Wkhuh duh vhyhudo uhdvrqv iru wkh elj gl>huhqfhv lq pruwdolw| h{shulhqfh ehwzhhq

flwlhv dqg uxudo duhdv1 Odfn ri vdqlwdwlrq dqg furzglqj zhuh uhvsrqvleoh iru uhshdwhg
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rxweuhdnv ri glvhdvhv vxfk dv fkrohud/ w|skxv/ w|skrlg ihyhu/ dqg vpdoosr{147 Glduukhd

lv ; wlphv pruh idwdo dprqj xuedq wkdq uxudo fkloguhq1 Zlooldpvrq +4<<3,= furzg0

lqj/ ghqvlw|/ dqg vl}h ri xuedq hqylurqphqw h{sodlq d odujh sduw ri yduldwlrq lq lqidqw

pruwdolw| +H[SDQG,1

71516 Sxeolf Jrrg Qdwxuh ri Khdowk Lqiudvwuxfwxuh

Zh qrz dujxh wkdw +d, khdowk lqiudvwuxfwxuh uhdoo| zdv d sxeolf jrrg zlwk h>hfwv dfurvv

vrfldo fodvvhv dqg wkdw +e, frqwhpsrudulhv xqghuvwrrg wkh olqn ehwzhhq wkh vwdwh ri

sxeolf khdowk lqiudvwuxfwxuh dqg wkh vsuhdg ri glvhdvh1

+d, 3Pruwdolw| zdv ohvv fodvv0vshfl?f lq wkh hduo| qlqhwhhqwk fhqwxu| wkdq lw zdv wr

ehfrph lq wkh hduo| wzhqwlhwk fhqwxu| diwhu wkh vdqlwdu| uhiruphuv kdg pdgh vljql?fdqw

surjuhvv lq hudglfdwlqj wkh zdwhu0eruqh glvhdvhv14 Zlooldpvrq +4<<3/ s1 5;5,1 Pruh

dqhfgrwlfdoo|/ wkh Eurqwhv/ Vkhooh|/ dqg Nhdwv/ duh doo zhoo0wr0gr lqglylgxdov zkr glh ri

wxehufxorvlv1 Wkhuh zhuh gl>huhqfhv lq olih h{shfwdqf| dfurvv vrfldo fodvvhv1 Krzhyhu/

wkh fkdqjhv jr urxjko| lq wkh vdph gluhfwlrq +vhh Zrrg,1

Wkh iroorzlqj txrwhv duh uhsuhvhqwdwlyh ri wkh ihholqjv ri wkh wlph1 Iurp Zlooldp

Iduu*v Dqqxdo Uhsruw +4;6;,= 3Doo fodvvhv ri wkh frppxqlw| duh gluhfwo| lqwhuhvwhg lq

wkhlu dgrswlrq/ iru wkh hslghplfv zklfk dulvh lq wkh hdvw hqg ri wkh wrzq ^Orqgrq` gr

qrw vwd| wkhuh> wkh| wudyho wr wkh zhvw dqg suryh idwdo14 +Flwhg iurp Zlooldpvrq 4<<3/

s1 5<6,1

Wkh Vhfrqg Uhsruw ri wkh Sduoldphqwdu| Frpplvvlrq ri Lqtxlu| lqwr wkh Vwdwh

ri Odujh Wrzqv dqg Srsxorxv Glvwulfwv +4;77,= 3Wkh suhvhqfh ri vxfk hpdqdwlrqv/

zkhwkhu wkh| eh ghulyhg iurp vwdjqdqw glwfkhv/ rshq fhvvsrrov/ ru iurp dffxpxodwlrq

ri ghfd|lqj uhixvh/ lv d juhdw fdxvh ri glvhdvh dqg ghdwk/ qrw frq?qhg wr wkh lpphgldwh

glvwulfw lq zklfk wkh| rffxu/ exw h{whqglqj wkhlu lq xhqfh wr qhljkerukrrgv/ dqg hyhq

wr glvwdqw sodfhv14

+e, Xqwlo odwh lq wkh 4<wk fhqwxu| wkhuh zdv qr jhup wkhru| ri glvhdvh1 Wkxv/

wkh frqwhpsrudulv frxog qrw kdyh d ghwdlohg xqghuvwdqglqj ri wkh fdxvhv ri glvhdvh1

Krzhyhu/ wkh| glg kdyh d wkhru| wkdw/ iru wkh sxusrvh ri mxvwli|lqj lqyhvwphqw lq

khdowk lqiudvwuxfwxuh/ kdg wkh vdph h>hfw1 Wkh wkhru| zdv wkdw glvhdvh zdv fduulhg e|

47Uhdo zdjhv zhuh ulvlqj pxfk idvwhu lq flwlhv wkdq lq uxudo duhdv1 Wklv khosv h{sodlq zk| shrsoh
zhuh pljudwlqj iurp wkh frxqwu|vlgh dqg vxjjhvwv wkdw kljkhu pruwdolw| lq flwlhv zdv qrw vlpso| gxh
wr odfn ri vxevlvwhqfh phdqv lq flwlhv1
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pldvpd1 3Wklv glvhdvh0plvw/ dulvlqj iurp wkh euhdwk ri wzr ploolrqv ri shrsoh/ iurp

rshq vhzhuv dqg fhvvsrrov/ judyhv dqg vodxjkwhukrxvhv/ lv frqwlqxdo 1 1 1 lq rqh vhdvrq

lw lv shuydghg e| fkrohud 1 1 1 dw dqrwkhu lw fduulhv ihyhu ^w|skxv` rq lwv zlqjv1 Olnh dq

dqjho ri ghdwk lw kdv kryhuhg iru fhqwxulhv ryhu Orqgrq1 Exw lw pd| eh gulyhq dzd|

e| ohjlvodwlrq14 Z1 Iduu/ Whqwk Dqqxdo Uhsruw ri wkh Uhjlvwudu Jhqhudo +4;7:,/ flwhg

iurp Zlooldpvrq +4<<3,/ s1 5;61 Wkh olqn ehwzhhq fkrohud dqg zdwhu zdv vkrzq e|

Vqrz lq 4;7<1

716 Sxeolf Vshqglqj

Lq wkh 4<wk fhqwxu|/ wrwdo jryhuqphqw vshqglqj dv d iudfwlrq ri JGS h{klelwv d vlj0

ql?fdqw ghfolqh1 Wrwdo jryhuqphqw vshqglqj gursv iurp 45( ri JGS lq 4:<3 wr :18(

ri JGS lq 4;<31 Wkhuh zdv d shdn ri pruh wkdq 53( ri JGS lq 4;48 gulyhq e| wkh

Qdsrohrqlf zduv1

Iljxuh rq wrwdo vshqglqj1

Dq lpsruwdqw frqfoxvlrq wkdw fdq eh gudzq iurp wkh ehkdylru ri wrwdo jryhuqphqw

vshqglqj lq wkh 4<wk fhqwxu| lv wkdw wkh h{whqvlrqv ri wkh iudqfklvh wkdw wrrn sodfh

lq 4<wk fhqwxu| Eulwdlq glg qrw jhqhudwh dq h{sdqvlrq lq wkh vl}h ri jryhuqphqw/ li

dq|wklqj wkh rssrvlwh kdsshqhg/ dqg vhyhudo frpphqwdwruv dujxhg wkdw wkh h{whqvlrq

ri wkh iudqfklvh zdv sduwldoo| uhvsrqvleoh iru wkh ryhudoo uhwuhqfkphqw ri jryhuqphqw1

Wklv slfwxuh lv lq frqwudvw zlwk wkh rqh gudzq e| Phow}hu dqg Ulfkdug +4<;4,1 Wkxv/

li zh zdqw wr h{dplqh wkh h>hfwv ri wkh iudqfklvh rq wkh sxeolf vhfwru/ rqh kdv wr orrn

dw wkh frpsrvlwlrq ri sxeolf vshqglqj1

71614 Ghplvh ri Zhoiduh Vshqglqj

Wkh v|vwhp ri sxeolf dvvlvwdqfh wr wkh srru lq Hqjodqg dqg Zdohv zdv jryhuqhg e| wkh

srru odz1 Gxulqj wkh odvw ghfdghv ri wkh 4;wk fhqwxu| dqg wkh ?uvw ghfdghv ri wkh 4<wk

fhqwxu|/ wudqvihuv wr wkh srru kdg uhdfkhg xqsuhfhghqwhg khljkwv/ wr uhdfk d shdn dw

5( ri JGS e| wkh 4;53v +Olqghuw 4<<7,1 Wklv zdv dprqj wkh kljkhvw ohyhov lq Hxursh

dqg zdv d fdxvh iru dodup dprqj wd{sd|huv1 Wkh frqvhtxhqfh ri wkh lqvwlwxwlrqdo

uhirup ri wkh srru odz ri 4;67 zdv ihow lpphgldwho|= wudqvihuv gursshg gudpdwlfdoo|

lq wkh diwhupdwk ri wkh uhirup +wr uhdfk 4( ri JGS, dqg qhyhu uhdfkhg wkh suhylrxv
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ohyho ri wkh 4:<304;53 shulrg xqwlo wkh 53wk fhqwxu|48

71615 Lqfuhdvhg Lpsruwdqfh ri Orfdo Vshqglqj

Wkh frpsrvlwlrq ri sxeolf vshqglqj fkdqjhg gudpdwlfdoo|1 3Shukdsv wkh prvw vwulnlqj

ghyhorsphqw ri wkh shulrg ^ehiruh 4;<3` zdv lq wkh vl}h dqg fkdudfwhu ri orfdo jry0

huqphqw h{shqglwxuh1 Dw wkh ehjlqqlqj ri wkh qlqhwhhqwk fhqwxu|/ wkh pdmru ixqfwlrq

ri orfdo jryhuqphqw zdv wkh rujdql}dwlrq dqg surylvlrq ri srru uholhi1 E| 4;<3 h{0

shqglwxuh kdg lqfuhdvhg wr ?yh wlphv wkh 4;53 ohyho/ dv pruh dqg pruh vhuylfhv zhuh

xqghuwdnhq1 111 srru uholhi 111zdv rqo| 45 shufhqw ri orfdo h{shqglwxuh lq 4;<314 Shdfn0

rfn dqg Zlvhpdq +4<96,1
ý ìæäíý ìåéíý ìåäíý
7RWDOý([SHQGLWXUHý ëêý çéý ìëêý
&HQWUDOý*RY©Wý ìäýõåêøôý èíýõæåøôý æêýõèäøôý
/RFDOý*RY©Wý éýõìæøôý ìéýõëëøôý èíýõéìøôý
/RFDOý*RY©WýRWKHUýWKDQý
&*ý*UDQWVý

éýõìæøôý ìéýõëëøôý éíýõêêøôý

$GPLQLVWUDWLRQýDQGý
RWKHUý

éýõìæøôý ìíýõìçøôý ëæýõëëøôý

1DWLRQDOý'HEWý äýõêäøôý ëæýõéëøôý ìäýõìèøôý
'HIHQVHý çýõëçøôý ìèýõëêøôý êèýõëåøôý
6RFLDOý6HUYLFHV ý ëýõäøôý çýõäøôý ëéýõëíøôý
(FRQRPLFýDQGý
(QYLURQPHQWDOý6YF©V ý

ëýõäøôý çýõäøôý ìåýõìèøôý

ý

Wklv wdeoh vkrzv wkdw wkh vkduh ri orfdo jryhuqphqw lqfuhdvhg iurp 45( wr 74( ri

wrwdo vshqglqj iurp 4:<3 wr 4;<3 zlwk d qhdu grxeolqj ri wklv vkduh wdnlqj sodfh diwhu

4;731

Zh zloo dujxh wkdw doprvw doo wkh lqfuhdvh lq 3vrfldo4 dqg 3hfrqrplf dqg hqyl0

urqphqwdo4 vhuylfhv duh sxeolf jrrgv vlqfh wudqvihuv ghfuhdvh diwhu 4;671 Gdxqwrq

+5334, dujxhv wkdw fdslwdo irupdwlrq lq vrfldo ryhukhdgv dqg lqiudvwuxfwxuh zdv wkh

prvw udslgo| jurzlqj vhfwru ri wkh Eulwlvk hfrqrp| ehwzhhq 4;83 dqg 4<431

71616 Odujh Iudfwlrq ri Lqfuhdvh lq Orfdo Vshqglqj lv Uhdoo| rq Sxeolf
Khdowk

Zh qrz dujxh wkdw lqyhvwphqw lq sxeolf khdowk lqiudvwuxfwxuh frqvwlwxwhg d odujh iudf0

wlrq ri wkh lqfuhdvh lq orfdo vshqglqj wkdw wrrn sodfh lq wkh 4<wk fhqwxu|1 Lq sduwlfxodu/

48Vhh Olqghuw +4<<7, iru d glvfxvvlrq ri wkh hyroxwlrq ri zhoiduh vshqglqj lq 4<wk fhqwxu| Eulwdlq
dqg Ehvoh|/ Frdwh/ dqg Jxlqqdqh +4<<5, iru dq lqirupdwlrqdo udwlrqdoh iru wkh fkdqjhv lq wkh odz1
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d elj lqfuhdvh wdnhv sodfh diwhu wkh h{whqvlrq ri wkh iudqfklvh lq 4;9:09<1

Vshqglqj rq sxeolf khdowk lv pdlqo| rq vhzhudjh dqg zdwhuzrunv/ zlghqlqj/ sdylqj

dqg gudlqlqj urdgv1 Vshqglqj rq ydfflqdwlrq lv dovr ri vrph lpsruwdqfh149

PfNhrzq ) Uhfrug +4<95, dujxh wkdw lq wkh shulrg ri 4;8304<33/ sxeolf khdowk

dffrxqwv iru 58( ri ghfolqh lq pruwdolw|1 V}uhwhu +4<;;,/ Ehoo ) Ploozdug +4<<8, vxjjhvw

d juhdwhu lpsdfw ri sxeolf khdowk1

Wkh dprxqw uhtxhvwhg e| orfdo dxwkrulwlhv lq vxevlgl}hg ordqv iru vdqlwdu| dfwlylwlhv

iurp wkh fhqwudo h{fkhtxhu lqfuhdvhg hljkwirog/ iurp 44 ploolrq gxulqj 4;7;04;:3 wr ;7

ploolrq gxulqj 4;:404;<: +vhh V}uhwhu +4<;;, / Zrko,1

3Wrjhwkhu/ zdwhu dqg sxeolf0khdowk vfkhphv frqvwlwxwh ehwzhhq eg dqg eh ri doo

orfdo dqqxdo fdslwdo h{shqglwxuh rq qrq0wudglqj vhuylfhv14 +Ehoo dqg Ploozdug 4<<;,1

717 Zdv wkhuh Xqghulqyhvwphqw lq Sxeolf KhdowkB

Frqvlvwhqw zlwk rxu prgho/ wkhuh lv vrph hylghqfh ri xqghu0lqyhvwphqw lq sxeolf khdowk

lq wkh hduo| sduw ri wkh fhqwxu| lq Eulwdlq= Phhnhu +4<:7, fdofxodwhv wkdw lq wkh XV/ vr0

fldo udwh ri uhwxuq wr lqyhvwphqw lq sxeolf khdowk ehwzhhq 9 dqg 49 shufhqw1 Zlooldpvrq

+4<<3, dujxhv wkdw/ jlyhq wkh udwh ri uhwxuq rq sulydwh lqyhvwphqw/ wklv lv hylghqfh ri

xqghulqyhvwphqw lq sxeolf khdowk1 Kh dujxhv wkdw lw lv olnho| wkhuh dv xqghulqyhvwphqw

lq Eulwdlq dv zhoo1 Lqghhg/ Eulwdlq zdv pxfk pruh xuedql}hg wkdq wkh X1V1/ wkxv/ wkh

qhhg iru lqyhvwphqw zdv juhdwhu1

V}uhwhu vxjjhvwv wkdw srolwlfdo2dgplqlvwudwlyh euhdngrzq lq udslgo| jurzlqj flwlhv

lv uhvsrqvleoh iru wklv +s1:34,1 Iluvw kdoi ri 4<wk fhqwxu| vdz olwwoh lqyhvwphqw lq sxeolf

khdowk +vhh Fkhuu| 4<;3/ Srsxodwlrq dqg Ghyhorsphqw Uhylhz rq yroxqwdu| krvslwdov,1

V}uhwhu dujxhv +s1 :36, wkdw idloxuh ri srolwlfdo uhvsrqvh wr glvhdvh zdv lq sduw gxh

31 1 1 wr glvuxswlrq ri hvwdeolvkhg vrfldo uhodwlrqv/ lghrorjlhv/ dqg vwuxfwxuhv ri dxwkru0

lw|14 Dv suhglfwhg e| rxu prgho/ diwhu wkh 4;9:04;9< dfwv h{whqglqj wkh iudqfklvh/

lqyhvwphqw lq orfdo lqiudvwuxfwxuh vwduwv wr lqfuhdvh1 Wkh dprxqw uhtxhvwhg e| orfdo

dxwkrulwlhv lq vxevlgl}hg ordqv iru vdqlwdu| dfwlylwlhv iurp wkh fhqwudo h{fkhtxhu lq0

fuhdvhg hljkwirog/ iurp 44 ploolrq gxulqj 4;7;04;:3 wr ;7 ploolrq gxulqj 4;:404;<: +vhh

49Lw pd| eh vxusulvlqj wkdw zh lqfoxgh urdgv dv sxeolf khdowk lqiudvwuxfwxuh1 Vhh Ehoo dqg Ploozdug
+4<<;, dqg Zrko iru d glvfxvvlrq ri wklv1 Wkh pdlq uhdvrq iru wklv lv wkdw xqsdyhg urdgv zhuh
uhsrvlwdulhv ri jhupv frplqj iurp 11111
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V}uhwhu +4<;;, / Zrko,1 Gdxqwrq +5334, vwdwhv wkdw fdslwdo irupdwlrq lq vrfldo ryhu0

khdgv dqg lqiudvwuxfwxuh zdv wkh prvw udslgo| jurzlqj vhfwru ri wkh Eulwlvk hfrqrp|

ehwzhhq 4;83 dqg 4<431 Wkhuh lv dovr d orw ri dqhfgrwdo hylghqfh ri dwwhpswv wr lpsuryh

wkh orfdo lqiudvwuxfwxuh zklfk idlohg lq wkh 4;73v dqg 4;83v zklfk ?qdoo| vxffhhghg lq

wkh 4;:3v +vhh Eduehu rq Ohhgv/ Hoolrww rq Eudgirug/ Khqqrfn rq Eluplqjkdp,1

V}uhwhu frqfoxghv dv iroorzv= 3111Lw vhhpv olnho| wkdw wkh lqwud0holwh frq lfwv dqg

furvv0fxwwlqj fodvkhv ri lqwhuhvwv dprqj kroghuv ri gl>huhqw judghv dqg w|shv ri surs0

huw|/ dorqj zlwk hwkqlf ru ghqrplqdwlrqdo ulydoulhv ri wkh vruw irxqg lq wkh Eulwlvk

klvwrulfdo fdvh zloo w|slfdoo| fkdudfwhul}h vxfk udslg hfrqrplf jurzwk lq prvw vrflhwlhv1

1 1 1 1 Wkh qhfhvvdulo| srolwlfdoo| qhjrwldwhg edujdlqlqj wr surprwh h{shqvlyh hqylurq0

phqwdo dqg vrfldo lpsuryhphqwv fdq doo wrr hdvlo| ehfrph erjjhg grzq iru ghfdghv

e| vhfwlrqdo frq lfwv dqg ghihqvlyh srolwlfdo vwdqgr>v1 1 1 1 Wkh Eulwlvk fdvh lqglfdwhv

wkh juhdw lpsruwdqfh ri frqvwlwxwlrqdo duudqjhphqwv dqg ri srolwlfdo rujdql}dwlrq/ sdu0

wlfxoduo| wkh h{whqw wr zklfk wkh srruhu vhfwlrqv ri wkh frppxqlw| kdyh dq h>hfwlyh

srolwlfdo yrlfh14

718 Rwkhu H>hfwv ri H{whqvlrq ri wkh Iudqfklvh rq Hfrqrplf
Srolf|

71814 Wd{dwlrq

Iurp H{flvh dqg wdul>v wr wkh lqfrph wd{1 Wdul>v vwduw ghfolqlqj lq 4;751 Wkh Fruq

Odz zdv derolvkhg lq 4;791 Wkh lqfrph wd{ zdv uhlqwurgxfhg lq 4;75 diwhu ehlqj xvhg

whpsrudulo| gxulqj wkh Qdsrohrqlf zduv1

71815 Hqg ri cRog Fruuxswlrq*1

Zh dujxh wkdw wzr elj wudqvirupdwlrqv ri wkh ?uvw kdoi ri wkh 4<wk fhqwxu| wkdw fdq

dw ohdvw lq sduw eh dwwulexwhg wr wkh Juhdw Uhirup Dfw ri 4;65 duh frqvlvwhqw zlwk rxu

prgho1

Rqh lv wkh hqg ri crog fruuxswlrq*1 Wkh vhfrqg lv wkh uhwuhqfkphqw ri jryhuqphqw

vshqglqj wkdw zdv gulyhq e| wkh frqfhuq zlwk h!flhqf| dqg hfrqrp|1 Wkhvh wzr

wudqvirupdwlrqv duh uhodwhg dqg duh frqvlvwhqw zlwk wkh h>hfwv ghvfulehg lq rxu prgho=

uhgxflqj zdvwhixo vshqglqj/ dqg uhgxflqj wudqvihuv wr d sdudvlwlf holwh lq d zruog zkhuh
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wd{hv duh glvwruwlrqdu| fdq eh ylhzhg vlploduo| wr dq lqyhvwphqw lq wkh sxeolf jrrg1

Wkh whup crog fruuxswlrq* lv xvhg e| wkh udglfdov dw wkh hqg ri wkh 4;wk fhqwxu|/

ehjlqqlqj ri wkh 4<wk fhqwxu|1 Lw uhihuv wr 3D sdudvlwlf v|vwhp wkdw wd{hg wkh zhdowk ri

wkh qdwlrq dqg glyhuwhg lw lqwr wkh srfnhwv ri d qduurz srolwlfdo foltxh zkrvh rqo| fodlp

wr sulylohjhg vwdwxv zdv lwv sur{lplw| wr wkh vrxufhv ri sdwurqdjh4 +Kduolqj +4<<9,,1

3cRog Fruuxswlrq* lv d pruh vhulrxv whup ri srolwlfdo dqdo|vlv wkdq lv riwhq vxssrvhg>

iru srolwlfdo srzhu wkurxjkrxw prvw ri wkh 4;wk fhqwxu| pd| ehvw eh xqghuvwrrg qrw

dv d gluhfw rujdq ri dq| fodvv ru lqwhuhvw exw dv d vhfrqgdu| srolwlfdo irupdwlrq/ d

sxufkdvlqj srlqw iurp zklfk rwkhu nlqgv ri hfrqrplf dqg vrfldo srzhu zhuh jdlqhg ru

hqkdqfhg14 +Wkrpsvrq flwhg e| Kduolqj,

Zh frxog qrw ?qg ghwdlohg hylghqfh ri wkh vl}h dqg lpsruwdqfh ri wklv crog fru0

uxswlrq* exw wkhuh lv vrph hylghqfh wkdw lwv h{lvwhqfh dqg lpsruwdqfh zdv qrw vlpso|

d sursdjdqgd h{huflvh e| wkh udglfdov1 Iru lqvwdqfh/ Uxelqvwhlq +4<;6, vwdwhv wkdw

3D vl}deoh sursruwlrq ri wkrvh zkr  rxulvkhg gxulqj wkh hduo| 4<wk fhqwxu| zhuh qhl0

wkhu odqgrzqhuv qru phufkdqwv/ exw zhuh hqjdjhg lq dfwlylwlhv zklfk zrxog qrz eh

fodvvl?hg dv lq wkh surihvvlrqdo/ sxeolf dgplqlvwudwlyh/ dqg ghihqvh rffxsdwlrqdo fdwh0

jrulhv/ lqfoxglqj hvshfldoo| Dqjolfdq fohulfv/ vroglhuv/ odz|huv dqg mxgjhv/ jryhuqphqw

exuhdxfudwv dqg sodfhphq1 Qhduo| 43( ri doo Eulwlvk kdoi0ploolrqdluhv ghfhdvhg lq wkh

hduo| 4<wk fhqwxu|/ dqg dv pdq| dv 56( ri wkrvh ohdylqj pruh wkdq 483/333 exw ohvv

wkdq 833/333 gxulqj 4;3<04;5< zhuh hqjdjhg lq vxfk dfwlylwlhv14 +s1 :70:8, Uxelqvwhlq

jrhv rq wr glvfxvv hylghqfh wkdw wkh qxpehuv ri wkhvh csdudvlwlfdo* zhdowk| lqglylgxdov

ghfolqhg gudpdwlfdoo| e| wkh plggoh ri wkh 4<wk fhqwxu|1

Vhyhudo uhvhdufkhuv dujxh wkdw wklv nlqg ri fruuxswlrq zdv qrw vlpso| d phdqv iru wkh

holwh wr hqulfk lwvhoi1 Udwkhu/ lw zdv dq lqwhjudo sduw ri d suh0ghprfudwlf sduoldphqwdu|

jryhuqphqw1 Ex|lqj r> yrwhv zdv d qhfhvvdu| sduw ri srolwlfv lq d zruog zlwk qr vwurqj

sduwlhv/ zkhuh shuvrqdo srolwlfv suhgrplqdwhg +Kduolqj s148049/ vhh dovr Fr{ +4<;:,,1

Uxelqvwhlq dujxhv wkdw 3Wkh uhirup ri sduoldphqw lwvhoi zdv vhhq e| qhduo| doo udglfdov

dv d qhfhvvdu| suholplqdu| phdvxuh iru wkh v|vwhpdwlf hqglqj ri rog fruuxswlrq/ dqg

zkdwhyhu wkh uhiruplqj zrun ri wkh suhylrxv Wru| jryhuqphqwv lw lv gl!fxow wr glvdjuhh

zlwk wklv dvvhvvphqw1 Li rqh vwxglhv wkh orqj0whup h>hfwv ri wkh Juhdw Uhirup Eloo xsrq

Eulwdlq*v holwh vwuxfwxuh/ L wklqn rqh vhhv mxvw krz ixqgdphqwdo d uhiruplqj phdvxuh

lw uhdoo| zdv/ dqg zk| rqh vkrxog qrw xqghuhvwlpdwh lwv lpsruwdqfh ru lqwhusuhw lw

phuho| dv d fohyhu kroglqj dfwlrq e| wkh rog holwh14 +Uxelqvwhlq +4<;6,/ s1 :70:8,1
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Iru lqvwdqfh/ wkh Hffohvldvwlfdo frpplvvlrq +4;68, dqg Hvwdeolvkhg Fkxufk Eloo +4;69,

hvvhqwldoo| hqghg hffohvldvwlfdo zhdowk dffxpxodwlrq1

71816 Uhwuhqfkphqw dqg H!flhqf|

Wkh udglfdo uhiruphuv dekruuhg wkh lghd ri d odujh sxeolf vhfwru= kljk sxeolf vshqglqj

zdv qrw shufhlyhg wr eh d jrrg wklqj iru wkh srru1 Lw zdv udwkhu ylhzhg dv d pdql0

ihvwdwlrq ri edg jryhuqphqw ru frorqldo zdu dgyhqwxuhv idyruhg e| wkh sulylohjhg fodvv

+h1j1/ wkh Hdvw Lqgld Frpsdq|,1 Wkh iroorzlqj ?jxuh +?jxuh iurp Gdxqwrq, vkrzv wkdw

sxeolf vshqglqj dv d iudfwlrq ri JGS glvsod|hg d gudpdwlf ghfolqh ehwzhhq 4;48 dqg

wkh hqg ri wkh fhqwxu|1

Wkh Juhdw Uhirup Dfw ri 4;65 dsshduv wr kdyh sod|hg dq lpsruwdqw uroh lq uhgxflqj

zdvwhixo vshqglqj dqg fuhdwlqj d pruh uhvsrqvlyh dqg h!flhqw jryhuqphqw1 3Iluvw/

wkh prvw lpsruwdqw uhvxow ri wkh 4;65 uhirup dfw kdg ehhq wkh uhgxfwlrq ri sxeolf

h{shqglwxuh4 +Wd|oru/ s1 5;,1 3Udglfdov dujxhg wkdw wkh uhirup dfw kdg qrw jrqh idu

hqrxjk lq h{wlqjxlvklqj *lqwhuhvw* lq wkh krxvh ri frpprqv/ 111/ wkh rqo| zd| wr lqfuhdvh

wkh lqghshqghqfh ri wkh krxvh ri frpprqv zdv e| fkdqjlqj lwv frpsrvlwlrq wkurxjk

h{whqvlrq ri wkh vx>udjh1 Dq dgpl{wxuh ri qhz yrwhuv zrxog hqkdqfh wkh fkdudfwhu

ri wkh uhsuhvhqwdwlrq lq wkh krxvh ri frpprqv1 D zlghqlqj ri wkh vx>udjh zdv qrw

ghvluhg iru lwv rzq vdnh/ exw iru wkh sxusrvh ri fkdqjlqj wkh w|sh ri PS uhwxuqhg14

+Wd|oru s163,

719 H>hfwv ri H{whqvlrq ri wkh Iudqfklvh rq Srolwlfdo Rujdql0
}dwlrq

Vh|prxu +4<48/ s1 77:, ?qgv wkh uhdvrq lq wkh idfw wkdw 3^d` gl>huhqw dwwlwxgh rq wkh

sduw ri djhqwv pxvw kdyh uhvxowhg iurp dq lqfuhdvhg hohfwrudwh dqg wkh frpsdudwlyh

htxdolw| lq wkh ydoxh ri yrwhv> gluhfw eulehu| zrxog kdyh suryhg wrr h{shqvlyh/ li lw frxog

kdyh ehhq pdgh srvvleoh/ wr surylgh iru lw rq d odujh dqg rujdql}hg vfdoh14 Dv d uhvxow

ri wkh h{sdqvlrq ri wkh iudqfklvh/ Vh|prxu hvwlpdwhv d vljql?fdqw ghfuhdvh lq wkh vxpv

vshqw rq hohfwlrqv +ss1 77; dqg >1, dqg ?qgv wkdw 3wkh yhu| qdwxuh ri hohfwlrqhhulqj

kdv ehhq wudqviruphg/4 iurp sxufkdvlqj d frqvwlwxhqf| zlwk eulehv wr zlqqlqj lw e|
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surplvhv ri ohjlvodwlrq +ss1 78607,14: Wklv dujxphqw zdv zhoo xqghuvwrrg e| frqwhp0

srudulhv> Fr{ +4<;:/ ss189 dqg >1, vwdwhv wkdw 3Zkhq Sduoldphqw vrxjkw wr ghdo zlwk

eulehu| wkdw kdg ehfrph wrr h{whqvlyh/ wkhlu phwkrg zdv riwhq vlpso| wr h{sdqg wkh

r>hqglqj erurxjk erxqgdulhv vr dv wr lqfoxgh pruh hohfwruv14 Lq dgglwlrq/ Fr{ +4<;:

ss1 8< dqg >1, ghprqvwudwhv wkdw wkh uhirupv lqfuhdvhg wkh dsshwlwh ri uhsuhvhqwdwlyhv

iru lqwurgxflqj qhz ohjlvodwlrq1 Wklv lv hylghqfh ri lqfuhdvhg srolf| surgxfwlrq e| or0

fdo uhsuhvhqwdwlyhv/ frqvlvwhqw zlwk wkh idfw wkdw orfdo sxeolf jrrg surylvlrq uhtxluhg

dssurydo e| Sduoldphqw zkloh wudqvihuv lq wkh irup ri eulehu| reylrxvo| glg qrw1

8 Frqfoxvlrqv

Srolwlfdo lqvwlwxwlrqv hyroyh lq uhvsrqvh wr fkdqjhv lq wkh hqylurqphqw> vrph dgdsw dqg

wkulyh/ rwkhuv uhvlvw fkdqjh dqg ehfrph revrohwh1 Iru jlyhq hqylurqphqwdo sdudphwhuv/

pxfk kdv ehhq zulwwhq rq wkh h>hfw ri gl>huhqw frqvwlwxwlrqdo duudqjhphqwv rq wkh

h!flhqf| ri wkh srolwlfdo rxwfrph +vhh Shuvvrq dqg Wdehoolql 5334 iru d uhylhz ri wkh

olwhudwxuh rq frqvwlwxwlrqdo ghvljq,1 Wkh surfhvv/ krzhyhu/ e| zklfk d d srolwlfdo v|vwhp

uhirupv lwvhoi kdv uhfhlyhg pxfk ohvv dwwhqwlrq1

Zh kdyh suhvhqwhg d prgho lq zklfk/ xqghu vrph flufxpvwdqfhv/ wkh holwh xqdql0

prxvo| zlvkhv wr h{sdqg wkh iudqfklvh1 Lq wkh prgho= +d, wkh srro ri yrwhuv +hqiudq0

fklvhg dqg qrw, lv lghqwlfdo> +e, yrwhuv frpshwh iru vfdufh uhvrxufhv> +f, wkh glvhqiudq0

fklvhg flwl}hqv xqlirupo| ehqh?w +jhw ulfkhu, iurp wkh h{sdqvlrq +g, phpehuv ri wkh

holwh xqdqlprxvo| suhihu wr h{sdqg wkh iudqfklvh +ehfdxvh wkh| wrr jhw ulfkhu,> +h, wkhuh

lv qr wkuhdw ri sxqlvkphqw lq wkh prgho1

Wklv lv d vwdwhphqw wkdw/ zh ihho/ ghvhuyhv wr eh wdnhq vhulrxvo| e| phdvxulqj

zkhwkhu wkh ryhudoo zhoiduh ri wkh holwh +wd{hv/ wudqvihuv/ dqg sxeolf vshqglqj, lv lq0

fuhdvhg diwhu dq h{sdqvlrq1

Rxu dqdo|vlv dprxqwv wr d qhz prgho ri iudqfklvh h{sdqvlrq/ rqh lq zklfk wkh

holwh lv d zloolqj sduwqhu lq wkh h{sdqvlrq1 Wkh idfw wkdw yrwhuv frpshwh iru vfdufh

uhvrxufhv lqwurgxfhv d frvw iru wkh holwh ri h{sdqglqj wkh iudqfklvh wkdw lv sursruwlrqdo

wr wkh vfrsh ri wkh h{sdqvlrq1 Lq rxu prgho/ yroxqwdu| h{sdqvlrqv ri wkh iudqfklvh

4:Wkdw wkh phwkrgv ri hohfwlrqhhulqj zhuh wudqviruphg e| wkh uhirupv lv zhoo dffhswhg lq wkh
vfkroduo| olwhudwxuh1 Lq idfw/ pdq| vfkroduv uhdg wkh uhirup surfhvv dv rqh ri ghdolqj zlwk 3fruuxswlrq4
+l1h1/ frqwhvwlqj hohfwlrqv e| eulelqj yrwhuv,1 Vhh Vh|prxu +4<48,/ Kduolqj +4<<9,1
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duh ohvv olnho| zkhq wkh vl}h ri wkh holwh lv vpdoo uhodwlyh wr wkh vl}h ri wkh qhzo|

hqiudqfklvhg srsxodwlrq1 Wkh idfw wkdw wkh frvw ri h{sdqvlrq lv vpdoohu zkhq wkh qhzo|

hqiudqfklvhg duh ihz lv frqvlvwhqw zlwk Nhqq| +5334,/ zkr grfxphqwv wkdw zrphq

jdlqhg wkh uljkw wr yrwh hduolhu lq wkrvh vwdwhv zkhuh wkh| frqvwlwxwhg d vpdoohu iudfwlrq

ri wkh srsxodwlrq1 Pruh jhqhudoo|/ zh frxog ylhz wklv dvshfw ri wkh uhvxow dv vxjjhvwlyh

ri wkh idfw wkdw ghprfudwl}dwlrq yld qrq0ylrohqw phdqv +uhihuhqgxp/ ru frqvwlwxwlrqdo

uhirup, lv sduwlfxoduo| gl!fxow zkhq wkh frxqwu| lv jryhuqhg e| d vpdoo roljdufk|1 Lq

wkhvh fdvhv/ uhyroxwlrqv duh pruh olnho| wr eh vxffhvvixo dw dfklhylqj dq h{sdqvlrq ri

wkh iudqfklvh1 Lq frqwudvw/ li wkh vl}h ri wkh holwh lv douhdg| txlwh odujh/ wkhq shdfhixo

h{sdqvlrqv duh pxfk pruh olnho|1

Lq rxu prgho/ wkh suhvhqfh ri frpshwlwlrq iru uhvrxufhv ehwzhhq wkh holwh dqg wkh

glvhqiudqfklvhg kdv d vxusulvlqj h>hfw1 Zh qrz dujxh wkdw wkh suhvhqfh ri frpshwlwlrq

lv h{dfwo| zkdw pdnhv lw zruwkzkloh iru wkh holwh wr h{sdqg wkh iudqfklvh1 Wr wklv hqg/

frqvlghu dv d wkrxjkw h{shulphqw d prgho lq zklfk srolwlfldqv fdqqrw h{sursuldwh wkh

glvhqiudqfklvhg dqg wudqvihu wkhlu uhvrxufhv wr wkh holwh1 Lq vxfk d prgho wkh vwudwhjlf

ydoxh ri uhglvwulexwlrq qhhg qrw/ dv lv wkh fdvh lq rxu prgho/ glplqlvk dv wkh iudqfklvh

lv h{sdqghg> iudqfklvh h{sdqvlrq mxvw 3vfdohv xs% wkh jdph ri hohfwrudo frpshwlwlrq

wkdw zdv suhylrxvo| irfxvhg rq wkh holwh1 Wkxv/ hqodujlqj wkh iudqfklvh qhhg qrw uhvxow

lq d fkdqjhg prgh ri srolwlfdo frpshwlwlrq/ dqg wkh lqfhqwlyhv iru wkh holwh wr h{sdqg

wkh iudqfklvh zrxog eh devhqw1

Wkh wkrxjkw h{shulphqw uhyhdov wkdw frpshwlwlrq zlwk wkh glvhqiudqfklvhg lv suh0

flvho| zkdw fuhdwhv wkh lqfhqwlyh iru wkh holwh wr h{sdqg wkh iudqfklvh1 Wklv revhuydwlrq

vkrxog eh vxusulvlqj/ hvshfldoo| zkhq frqwudvwhg zlwk wkh lpsolfdwlrqv ri d prgho ri

sxuh uhglvwulexwlrq1 Lq d prgho zkhuh wkhuh lv qr sxeolf jrrg/ wkh idfw wkdw wkh holwh

frpshwhv zlwk wkh glvhqiudqfklvhg dqg h{sursuldwhv wkhp lv uhdvrq iru wkh holwh wr uhvlvw

h{sdqvlrq1

Wkh txhvwlrq ri uhsuhvhqwdwlrq lv lpsruwdqw hyhq wrgd| dqg lq frxqwulhv zkhuh prvw

dgxowv kdyh wkh uljkw wr yrwh/ ehfdxvh qrw doo vhjphqwv ri vrflhw| sduwlflsdwh htxdoo| lq

hohfwlrqv1 Xqwlo wkh uhfhqw sdvw/ wklv frqfhuq zdv hyhq pruh vxevwdqwldo vlqfh srolwlfdo

sduwlflsdwlrq zdv pxfk pruh vhjuhjdwhg1

Lq rxu ohdglqj h{dpsoh ri 4<wk0fhqwxu| Eulwdlq/ wkh h{whqvlrq ri wkh iudqfklvh uhs0

uhvhqwv e| idu wkh prvw lpsruwdqw lqvwlwxwlrqdo fkdqjh> fkdqjhv lq rwkhu sdudphwhuv

zhuh frpsdudwlyho| xqlpsruwdqw/ dv d txlfn uhylhz ri wkh olwhudwxuh zloo frq?up1 Vr/
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zkloh rqh fdq wklqn ri rwkhu glphqvlrqv dorqj zklfk d srolwlfdo v|vwhp pljkw hyroyh

+suhvlghqwldo yv1 sduoldphqwdu| rujdql}dwlrq ri jryhuqphqw/ vd|/ ru rwkhu frqvwlwxwlrqdo

duudqjhphqwv,/ lq srlqw ri idfw wkh v|vwhp lq Eulwdlq hyroyhg dorqj wkh glphqvlrq ri

iudqfklvh14;

9 Uhihuhqfhv

Dfhprjox/ Gdurq dqg Urelqvrq/ Mdphv 3Zk| Glg wkh Zhvw H{whqg wkh IudqfklvhB

Ghprfudf|/ Lqhtxdolw|/ dqg Jurzwk lq Klvwrulfdo Shuvshfwlyh4 Txduwhuo| Mrxuqdo

ri Hfrqrplfv/ 448/ 7/ ss 449:044<<1 Qryhpehu 53331

Dfhprjox/ Gdurq dqg Urelqvrq/ Mdphv 3D Wkhru| ri Srolwlfdo Wudqvlwlrqv Dphulfdq

Hfrqrplf Uhylhz Vhswhpehu 53341

Edwhv/ Urehuw K1 Pdunhwv dqg Vwdwhv lq Wurslfdo Diulfd1 Xqlyhuvlw| ri Fdoliruqld

Suhvv/ 4<;41

Ehvoh|/ Wlprwk|/ Vwhskhq Frdwh/ dqg Wlprwk| Jxlqqdqh +4<<5, 3Lqfhqwlyhv/ Lqiru0

pdwlrq/ dqg Zhoiduh= Hqjodqg*v Qhz Srru Odz dqg wkh Zrunkrxvh/4 pdqxvfulsw

\doh Xqlyhuvlw|1

Frqoh|/ Mrkq S1 dqg Whplpl Dnudp 3Hqgrjhqrxv Hqiudqfklvhphqw Zkhq Jurxsv*

Suhihuhqfhv Frq lfw14 Mrxuqdo ri Srolwlfdo Hfrqrp|1 Iheuxdu|/ 53341

Fr{ Jdu| Z1 Wkh H!flhqw Vhfuhw Fdpeulgjh Xqlyhuvlw| Suhvv/ Fdpeulgjh 4<;:1

Gdxqwrq/ Pduwlq1 Wuxvwlqj Ohyldwkdq= Wkh Srolwlfv ri Wd{dwlrq lq Eulwdlq 4:<<04<47/

Fdpeulgjh Xqlyhuvlw| Suhvv/ Fdpeulgjh 53341

Hqjhupdq/ Vwdqoh| O1 dqg Vrnror>/ Nhqqhwk/ O1 3Wkh Hyroxwlrq ri Vx>udjh Lqvwlwx0

wlrqv lq wkh Qhz Zruog/4 QEHU Zrunlqj Sdshu ;8451

Jurvhforvh/ Wlprwk|/ dqg Vq|ghu/ Mdphv 3Ex|lqj Vxshupdmrulwlhv4/ Dphulfdq Srolw0

lfdo Vflhqfh Uhylhz/ <3 +5, Pd| 4<<91

4;Dovr/ rxu wkhruhwlfdo uhvxow +wkh holwh pd| vrphwlphv zlvk wr lqlwldwh iudqfklvh h{sdqvlrq, lv doo
wkh vwurqjhu dqg pruh suryrfdwlyh iru wkh vlpsolflw| ri wkh hqylurqphqw zh frqvlghu1
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Kduolqj/ Sklols1 Wkh Zdqlqj ri cRog Fruuxswlrq*/ R{irug Xqlyhuvlw| Suhvv/ R{irug

4<<9

Khqqrfn H1S1 Ilw dqg Surshu Shuvrqv/ PfJloo0Txhhq*v Xqlyhuvlw| Suhvv= Prqwuhdo

4<:61

Kxvwhg/ Wkrpdv D1 dqg Nhqq|/ Odzuhqfh Z1 3Wkh H>hfw ri wkh H{sdqvlrq ri wkh

Yrwlqj Iudqfklvh rq wkh Vl}h ri Jryhuqphqw14 Mrxuqdo ri Srolwlfdo Hfrqrp|1 438/

4 ss 870;51 Iheeuxdu| 4<<:1

Nhlwk0Oxfdv/ E1 Wkh Hqjolvk Orfdo Jryhuqphqw Iudqfklvh/ R{irug= Edvlo Eodfnzhoo/

4<851

Nhlwk0Oxfdv/ E1 Hqjolvk Orfdo Jryhuqphqw lq wkh Qlqhwhhqwk dqg Wzhqwlhwk Fhqwxu|1/

Wkh Klvwrulfdo Dvvrfldwlrq/ 4<::1

Nhqq|/ Odzuhqfh 3H{sodlqlqj wkh Sx}}oh ri Zk| Phq Jdyh Zrphq wkh Uljkw wr

Yrwh14 Pdqxvfulsw/ Xqlyhuvlw| ri Iorulgd/ 53341

Olqgehfn/ Dvvdu dqg Zhlexoo/ Mxujhq1 3Edodqfhg0Exgjhw Uhglvwulexwlrq dv wkh Rxw0

frph ri Srolwlfdo Frpshwlwlrq14 Sxeolf Fkrlfh 4<;: 85/ ss1 5:605<:1

Olqghuw Shwhu K1 3Xqhtxdo Olylqj Vwdqgdugv/4 lq U1 Iorxg dqg G1 PfForvnh| +hgv1,/

Wkh Hfrqrplf Klvwru| ri Eulwdlq vlqfh 4:33/ Yro1 4= 4:3304;93 +Vqg Hglwlrq/

Fdpeulgjh= Fdpeulgjh Xqlyhuvlw| Suhvv 4<<7,1

Olqghuw Shwhu K1 3Wkh Ulvh lq Vrfldo Vshqglqj/ 4;;304<6314 H{sorudwlrqv lq Hfrqrplf

Klvwru|1 64 ss1 406: 4<<71

Ol}}hul/ Dohvvdqgur dqg Shuvlfr/ Qlfrod1 3Wkh Surylvlrq ri Sxeolf Jrrgv Xqghu Do0

whuqdwlyh Hohfwrudo Lqfhqwlyhv14 Dphulfdq Hfrqrplf Uhylhz/ Pdufk 5334

Orww/ Mrkq U1 dqg Nhqq|/ Odzuhqfh Z1 3Glg Zrphq*v Vx>udjh Fkdqjh wkh Vl}h dqg

Vfrsh ri JryhuqphqwB4 Mrxuqdo ri Srolwlfdo Hfrqrp|1 Yroxph 43: Qxpehu sduw

4/ Ghfhpehu 4<<<1

Phhnhu/ Hgzdug/ 3Wkh Vrfldo Udwh ri Uhwxuq lq Sxeolf Khdowk/ 4;;304<43/4 Mrxuqdo

ri Hfrqrplf Klvwru|/ Yro :7 6<50754/ Mxqh 4<:71
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Phow}hu/ Doodq dqg Vfrww I1 Ulfkdug 3D Udwlrqdo Wkhru| ri wkh Vl}h ri Jryhuqphqw4

Mrxuqdo ri Srolwlfdo Hfrqrp|/ Yro1 ;</ Qr1 81 +Rfw1/ 4<;4,/ ss1 <470<5:1

Ploozdug U1 dqg V1 Vkhdug/ 3Wkh Xuedq Ilvfdo Sureohp 4;:3 4<47= Jryhuqphqw

H{shqglwxuh dqg Ilqdqfhv lq Hqjodqg dqg Zdohv/4 Hfrqrplf Klvwru| Uhylhz

5qg vhu1 7; 4<<81

Shdfrfn Dodq W1 dqg Mdfn Zlvhpdq1 Wkh Jurzwk ri Sxeolf H{shqglwxuh lq wkh Xqlwhg

Nlqjgrp/ Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk 4<941

Uxelqvwhlq/ Z1 G1/ 3Wkh Hqg ri cRog Fruuxswlrq* lq Eulwdlq/ 4:;304;93/4 Sdvw dqg

Suhvhqw 434/ 880;9 4<;61

Vh|prxu/ F1 Hohfwrudo Uhirup lq Hqjodqg dqg Zdohv \doh Xqlyhuvlw| Suhvv/ Qhz

Kdyhq 4<481

V}uhwhu/ Vlprq 3Hfrqrplf Jurzwk/ Glvuxswlrq/ Ghsulydwlrq/ Glvhdvh/ dqg Ghdwk= Rq

wkh Lpsruwdqfh ri wkh Srolwlfv ri Sxeolf Khdowk iru Ghyhorsphqw/4 Srsxodwlrq

dqg Ghyhorsphqw Uhylhz 56/ 9<60:5;/ 4<<:1

V}uhwhu/ Vlprq dqg J1 Prrqh|1 3Xuedql}dwlrq/ Pruwdolw|/ dqg wkh Vwdqgdug ri Oly0

lqj Ghedwh= Qhz Hvwlpdwhv iru wkh H{shfwdwlrq ri Olih dw Eluwk lq Qlqhwhhqwk0

Fhqwxu| Eulwlvk Flwlhv/4 Hfrqrplf Klvwru| Uhylhz/ 5qg vhu1 84 4<<;1

Wd|oru/ Plohv/ Wkh Ghfolqh ri Eulwlvk Udglfdolvp Foduhqgrq Suhvv/ R{irug/ 4<<81

Yhyhund Mlqulfk/ 3Wkh Jurzwk ri Jryhuqphqw H{shqglwxuh lq wkh Xqlwhg Nlqjgrp

Vlqfh 4:<34 Vfrwwlvk Mrxuqdo ri Srolwlfdo Hfrqrp|/ 43 +4, ss1 444045: 4<961

Zlooldpvrq/ M1J1 Frslqj zlwk Flw| Jurzwk Gxulqj wkh Lqgxvwuldo Uhyroxwlrq/ Fdp0

eulgjh Xqlyhuvlw| Suhvv/ Fdpeulgjh/ 4<<31

Zhqgh/ Shwhu1 34;7;= Uhirup ru Uhyroxwlrq lq Jhupdq| dqg Juhdw Eulwdlq14 Lq

Uhirup lq Juhdw Eulwdlq dqg Jhupdq| 4:8304;83/ hglwhg e| W1 F1 Z1 Eodqqlqj

dqg Shwhu Zhqgh1 Surfhhglqjv ri wkh Eulwlvk Dfdghp|/ 4331 R{irug Xqlyhuvlw|

Suhvv/ 4<<</ R{irug/ X1N1
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