
Vruwlqj/ Txrwdv/ dqg wkh Flylo Uljkwv Dfw ri 4<<4=

Zkr Kluhv Zkhq Lw*v Kdug wr IluhB�

Sdxo R|hu dqg Vfrww Vfkdhihu

Qruwkzhvwhuq Xqlyhuvlw|

Qryhpehu 44/ 4<<<

Devwudfw

Wkh Flylo Uljkwv Dfw ri 4<<4 +FUD<4, zdv hqdfwhg diwhu d udqfrurxv ghedwh derxw zkhwkhu

lw zdv d �txrwd� klulqj eloo ru d qhfhvvdu| phdqv ri rshqlqj oderu pdunhwv1 Lq wklv sdshu/ zh

dqdo|}h wkh h�hfwv ri FUD<4 rq �upv* oderu ghpdqg1 Zh prgho hpsor|hu ehkdylru zkhq �upv

ydu| h{rjhqrxvo| lq wkhlu vxvfhswlelolw| wr glvfulplqdwlrq vxlwv dqg zkhq �upv fdq uhgxfh wkhlu

h{srvxuh wr glvfulplqdwlrq fodlpv e| hpsor|lqj pruh surwhfwhg zrunhuv1 Wkhvh irufhv ohdg wr d

vruwlqj h�hfw/ zklfk fdxvhv �upv wkdw duh pruh vxvfhswleoh wr glvfulplqdwlrq olwljdwlrq wr vxevwl0

wxwh dzd| iurp surwhfwhg zrunhuv/ dqg d txrwd h�hfw/ zklfk fdxvhv �upv zlwk ihzhu suh0FUD<4

surwhfwhg zrunhuv wr vxevwlwxwh wrzdug wkhvh zrunhuv1 Zh h{dplqh wkhvh h�hfwv hpslulfdoo| xv0

lqj gdwd iurp wkh Fxuuhqw Srsxodwlrq Vxuyh|/ wkh HHRF dqg wkh Fhqvxv Exuhdx1 Zh �qg wkdw

wuhqgv lq hpsor|phqw vkduhv ri surwhfwhg zrunhuv fkdqjhg diwhu FUD<4 lq d pdqqhu frqvlvwhqw

zlwk wkh vruwlqj h�hfw1 Zh dovr �qg wkdw HHRF frpsodlqw udwhv ydu| vxevwdqwldoo| dfurvv lqgxv0

wulhv dqg duh qhjdwlyho| fruuhodwhg zlwk surwhfwhg0zrunhu hpsor|phqw vkduhv1 Lqgxvwulhv zlwk

kljk jhqghu0glvfulplqdwlrq HHRF frpsodlqw udwhv ghfuhdvhg wkhlu ihpdoh hpsor|phqw vkduhv

diwhu FUD<41 Rxu uhvxowv xqfryhu qr hylghqfh wkdw FUD<4 ohdg wr zlghvsuhdg txrwd klulqj dqg

qr hylghqfh wkdw FUD<4 khoshg lqwhjudwh lqgxvwulhv wkdw h{foxghg surwhfwhg zrunhuv1

WR|hu= Lqvwlwxwh iru Srolf| Uhvhdufk dqg Pdqdjhphqw ) Vwudwhj| Ghsduwphqw/ Nhoorjj Judgxdwh Vfkrro ri Pdq0

djhphqw/ 5334 Vkhulgdq Urdg/ Hydqvwrq LO 9353;053461 H0pdlo= s0r|huCqzx1hgx1 Vfkdhihu= Pdqdjhphqw ) Vwudw0

hj| Ghsduwphqw/ Nhoorjj Judgxdwh Vfkrro ri Pdqdjhphqw/ 5334 Vkhulgdq Urdg/ Hydqvwrq LO 9353;053461 H0pdlo=

v0vfkdhihuCqzx1hgx1 Zh uhfhlyhg khosixo frpphqwv iurp vhplqdu sduwlflsdqwv dw wkh 4<<< Dphulfdq Odz dqg Hfr0

qrplfv Dvvrfldwlrq Phhwlqjv dqg Fdvh Zhvwhuq Uhvhuyh Xqlyhuvlw|1 Zh wkdqn Gdurq Dfhprjox/ Mrvkxd Dqjulvw/ dqg

Fkulv Pd}lqjr iru surylglqj d uhvhdufk h{wudfw ri HHRF frpsodlqwv gdwd1



4 Lqwurgxfwlrq

Wkh hduo| 4<<3*v vdz d uheluwk ri Frqjuhvvlrqdo lqwhuhvw lq hpsor|phqw glvfulplqdwlrq ohjlvodwlrq1

Diwhu prqwkv ri qdwlrqdo ghedwh/ d suhvlghqwldo yhwr/ dqg d qdwlrqdoo| whohylvhg khdulqj irfxvhg

rq vh{xdo kdudvvphqw lq wkh zrunsodfh/ wzr pdmru slhfhv ri qhz ohjlvodwlrq zhuh hqdfwhg1 Wkh

Dphulfdqv zlwk Glvdelolwlhv Dfw +DGD, r�huhg eurdg qhz surwhfwlrqv wr sk|vlfdoo| fkdoohqjhg

hpsor|hhv1 Wkh Flylo Uljkwv Dfw ri 4<<4 +FUD<4,/ zkloh qrw gh�qlqj dq| qhz surwhfwhg jurxs/

vljql�fdqwo| lqfuhdvhg wkh uljkwv ri sodlqwl�v lq glvfulplqdwlrq frpsodlqwv wr wkh Htxdo Hpsor|phqw

Rssruwxqlw| Frpplvvlrq +HHRF, dqg lq Ihghudo Flylo Frxuw1 Pdq| rssrqhqwv ri FUD<4 zduqhg

wkdw wkh eloo zrxog ohdg wr klulqj �e| txrwd1�4 Fulwlfv irfxvhg rq FUD<4*v vwuhqjwkhqlqj ri d

sodlqwl�*v delolw| wr xvh vwdwlvwlfdo hylghqfh wr suryh xqodzixo glvfulplqdwlrq e| ghprqvwudwlqj d

�glvsdudwh lpsdfw� rq surwhfwhg hpsor|hhv/ hyhq li wkhuh zdv qr glvfulplqdwru| lqwhqw rq wkh sduw

ri wkh hpsor|hu1 Sursrqhqwv dujxhg wkdw FUD<4 zdv qhfhvvdu| wr rshq rssruwxqlwlhv wr zrphq

dqg plqrulwlhv lq exvlqhvvhv wkdw kdg wudglwlrqdoo| ehhq xqzhofrplqj1 Rxu remhfwlyh lq wklv sdshu

lv wr h{dplqh vrph ri wkhvh fodlpv/ dqg wr surylgh d wkhruhwlfdo dqg hpslulfdo dvvhvvphqw ri wkh

h�hfwv ri FUD<4 rq �upv* klulqj sudfwlfhv

Wkhuh duh dw ohdvw wzr uhdvrqv wr wklqn wkdw fulwlfv* suhglfwlrqv ri zlghvsuhdg txrwd0edvhg klulqj

pd| kdyh ehhq ryhuvwdwhg1 Iluvw/ FUD<4 vljql�fdqwo| lqfuhdvhg gdpdjh dzdugv sodlqwl�v fdq hduq lq

hpsor|phqw glvfulplqdwlrq fdvhv1 Wlwoh YLL sodlqwl�v frxog uhfryhu rqo| edfn zdjhv ehiruh 4<<4/ exw

FUD<4 dphqgv wklv odz wr doorz sodlqwl�v wr hduq erwk frpshqvdwru| dqg sxqlwlyh gdpdjhv1 Wkh

Dfw dovr h{whqgv wkh Flylo Uljkwv Dfw ri 4;99/ zklfk doorzv sodlqwl�v wr vxh iru xqolplwhg gdpdjhv

lq fdvhv ri udfldo glvfulplqdwlrq/ wr fryhu rq0wkh0mre dfwlylwlhv dqg whuplqdwlrq ri hpsor|phqw

frqwudfwv1 Lq rughu wr eh holjleoh iru wkh odujhu gdpdjh dzdugv vwhpplqj iurp FUD<4/ krzhyhu/

sodlqwl�v pxvw vkrz �glvsdudwh wuhdwphqw� � wkdw lv/ lqwhqwlrqdo glvfulplqdwlrq rq wkh sduw ri

dq hpsor|hu1 Dffruglqj wr Qdjhu dqg Eurdv +4<<7,/ lw dsshduv prvw srvw04<<4 sodlqwl�v kdyh

ehhq zloolqj wr xqghuwdnh wkh pruh vwulqjhqw exughq ri surri dvvrfldwhg zlwk glvsdudwh wuhdwphqw

lq rughu wr wu| wr hduq wkhvh kljkhu gdpdjhv/ zklfk phdqv wkh surylvlrqv ri FUD<4 uhodwlqj wr

glvsdudwh lpsdfw kdyh kdg uhodwlyho| plqru h�hfwv1 Vhfrqg/ dv Grqrkxh dqg Vlhjhopdq +4<<4,

kdyh grfxphqwhg/ wkhuh kdv ehhq d gudpdwlf vkliw ryhu wkh odvw txduwhu fhqwxu| dzd| iurp klulqj0

4 Iru h{dpsoh/ rq wkh gd| diwhu wkh eloo zdv vljqhg lqwr odz/ Wkh Zdoo Vwuhhw Mrxuqdo udq dq hglwruldo khdgolqhg

�Lw*v d Txrwd Eloo1�
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edvhg hpsor|phqw glvfulplqdwlrq olwljdwlrq dqg wrzdug �ulqj0edvhg vxlwv1 D prgho e| D|uhv dqg

Vlhjhopdq +4<<9, vkrzv wkdw zkloh dssolfdwlrq ri glvsdudwh lpsdfw oldelolw| wr �upv* klulqj ghflvlrqv

zloo fdxvh �upv wr kluh pruh surwhfwhg zrunhuv/ dssolfdwlrq ri wklv sulqflsoh wr �upv* �ulqj ghflvlrqv

fdq dfwxdoo| kdyh wkh rssrvlwh h�hfw1 Edvhg rq wkhvh dujxphqwv/ rqh pljkw frqfoxgh wkdw wkhuh

lv olwwoh uhdvrq wr wklqn wkdw FUD<4 zrxog ohdg hpsor|huv wr lqfuhdvh hpsor|phqw ri surwhfwhg

zrunhuv1

Zh vkrz/ krzhyhu/ wkdw wkh frpelqdwlrq ri lqfuhdvhv lq glvsdudwh wuhdwphqw gdpdjhv dqg hp0

sor|phqw surwhfwlrqv wkdw dsso| sulpdulo| wr �upv* �ulqj ghflvlrqv fdq ohdg �upv wkdw hpsor|hg

ihz surwhfwhg zrunhuv sulru wr FUD<4 wr lqfuhdvh klulqj ri surwhfwhg zrunhuv1 Wkh nh| dvvxpswlrq

xqghuo|lqj wklv uhvxow lv wkdw d �up lv ohvv olnho| wr eh vxffhvvixoo| vxhg e| d jlyhq surwhfwhg hp0

sor|hh zkhq wkh �up hpsor|v d odujhu qxpehu ri surwhfwhg hpsor|hhv1 Wklv dvvxpswlrq/ zklfk lv

prwlydwhg e| wkh mxglfldo vwdqgdugv iru glvsdudwh wuhdwphqw fdvhv vhw rxw lq wkh Vxsuhph Frxuw*v

4<:6 PfGrqqhoo Grxjodv Frus1 y1 Juhhq ghflvlrq/ lpsolhv wkdw wkh frvwv ri hpsor|lqj surwhfwhg

zrunhuv pd| eh frqfdyh � wkh klulqj ri wkh pdujlqdo surwhfwhg zrunhu uhgxfhv wkh frvwv ri hpsor|0

lqj lqiudpdujlqdo surwhfwhg zrunhuv1 Khqfh/ �upv zlwk orz surwhfwhg0zrunhu hpsor|phqw vkduhv

sulru wr wkh Dfw pd| �qg lw lq wkhlu lqwhuhvwv wr lqfuhdvh wkhlu hpsor|phqw ri surwhfwhg zrunhuv1

Wkh ghulydwlrq ri wklv txrwd h�hfw dprxqwv wr d srwhqwldo uhkdelolwdwlrq ri wkh lghd wkdw FUD<4

frxog ohdg hpsor|huv wr kluh �e| wkh qxpehuv1�5 Rxu dqdo|vlv grhv qrw/ krzhyhu/ vxjjhvw wkdw wklv

lv wkh rqo| h�hfw ri wkh Dfw1 Dovr suhvhqw lq rxu prgho lv d vruwlqj h�hfw wkdw uh hfwv wkh lghd wkdw

�upv pd| eh khwhurjhqhrxv lq wkhlu frvwv ri hpsor|lqj surwhfwhg zrunhuv +vhh Hsvwhlq +4<<5,,1 Lq

rxu prgho/ �upv zlwk kljkhu vxvfhswlelolw| wr hpsor|phqw glvfulplqdwlrq olwljdwlrq +dqg wkhuhiruh

suhvxpdeo| orzhu suh0FUD<4 surwhfwhg0zrunhu hpsor|phqw vkduhv, duh pruh vwurqjo| lpsdfwhg

e| wkh lqfuhdvhv lq srwhqwldo gdpdjh dzdugv/ dqg wkxv pd| uhgxfh surwhfwhg0zrunhu hpsor|phqw

lq uhvsrqvh wr wkh Dfw1 Rxu prgho |lhogv wkhvh wzr rssrvlqj h�hfwv/ exw r�huv qr jxlgdqfh dv wr

zklfk lv vwurqjhu1 Zh wkhq wxuq wr dq hpslulfdo dqdo|vlv/ xvlqj hpsor|phqw gdwd iurp wkh 4<;3 dqg

4<<3 Fhqvxvhv dqg wkh 4<;604<<9 Fxuuhqw Srsxodwlrq Vxuyh|v/ wr dvvhvv wkh uhodwlyh vwuhqjwkv ri

wkh vruwlqj dqg txrwd h�hfwv1 Vlqfh wklv gdwd lv dw wkh hpsor|hh ohyho dqg wkh hpsor|hu lv qrw lghq0

5 Rxu dqdo|vlv lv lqwhqghg wr vkrz krz lqfuhdvhv lq whuplqdwlrq0vlgh gdpdjh dzdugv frxog ohdg wr wklv h�hfw/ hyhq

lq wkh devhqfh ri lqfuhdvhg olwljdwlrq rq wkh edvlv ri glvsdudwh lpsdfw1 Rxu prgho grhv qrw uxoh rxw wkh srvvlelolw|

wkdw glvsdudwh lpsdfw klulqj oldelolw| frxog ohdg �upv zlwk orz suh0FUD<4 surwhfwhg zrunhu hpsor|phqw vkduhv

wr lqfuhdvh hpsor|phqw ri surwhfwhg zrunhuv diwhu wkh odz1
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wl�hg/ zh xvh surwhfwhg0zrunhu frqfhqwudwlrq e| lqgxvwu| wr sur{| iru �up0ohyho surwhfwhg0zrunhu

vkduhv1 Li wkh vruwlqj h�hfw suhgrplqdwhv/ wkhq zh h{shfw wkrvh lqgxvwulhv zkhuh surwhfwhg zrunhuv*

hpsor|phqw vkduhv duh orzhvw sulru wr wkh odz wr uhgxfh wkhlu hpsor|phqw ri surwhfwhg zrunhuv

lq wkh shulrg diwhu wkh odz1 Li/ rq wkh rwkhu kdqg/ wkh txrwd h�hfw suhgrplqdwhv/ wkhq zh h{shfw

wkrvh lqgxvwulhv zlwk orz suh0FUD<4 surwhfwhg0zrunhu hpsor|phqw vkduhv wr kdyh kljkhu vkduhv

diwhu wkh odz1 Rxu hpslulfdo uhvxowv vxjjhvw wkdw/ iru FUD<4/ wkh vruwlqj h�hfw zdv vwurqjhu wkdq

wkh txrwd h�hfw1 Zh �qg d vljql�fdqw wuhqg euhdn lq surwhfwhg0zrunhu hpsor|phqw vkduhv durxqg

wkh wlph ri FUD<41 Ehiruh FUD<4/ eodfn dqg ihpdoh hpsor|phqw vkduhv kdg ehhq lqfuhdvlqj lq

wkrvh lqgxvwulhv wkdw kdg orz vkduhv dqg lqwhu0lqgxvwu| yduldwlrq lq hpsor|phqw vkduhv kdg ehhq rq

wkh ghfolqh1 Diwhu wkh Dfw/ erwk ri wkhvh wuhqgv hqghg1 Zh wkhq h{dplqh wkh uhodwlrqvkls ehwzhhq

surwhfwhg zrunhu hpsor|phqw vkduhv dqg wkh iuhtxhqf| ri HHRF frpsodlqwv1 Zh �qg hylghqfh iru

wzr qhfhvvdu| frqglwlrqv iru vruwlqj wr eh dq lpsruwdqw skhqrphqrq � lqgxvwulhv ydu| vxevwdqwldoo|

lq wkhlu surshqvlw| wr gudz HHRF frpsodlqwv dqg/ iru vrph fodvvhv ri surwhfwhg zrunhuv/ wkhuh lv d

vwurqj qhjdwlyh uhodwlrqvkls ehwzhhq lqgxvwulhv* HHRF frpsodlqw udwhv dqg wkh ohyho ri surwhfwhg0

zrunhu hpsor|phqw vkduhv1 Zh dovr �qg wkdw/ dw ohdvw iru zrphq/ lqgxvwulhv zlwk wkh kljkhvw

suh0FUD<4 olwljdwlrq udwhv fxw edfn rq wkhlu ihpdoh hpsor|phqw vkduhv diwhu wkh Dfw1 Ilqdoo|/ zh

h{dplqh sdwwhuqv lq hpsor|hh wxuqryhu wr vwxg| krz wklv vruwlqj wrrn sodfh1 Zh �qg wkdw/ uhodwlyh

wr xqsurwhfwhg zrunhuv/ wkhuh zdv qr fkdqjh lq surwhfwhg0zrunhu wxuqryhu iroorzlqj FUD<41 Wkxv/

lw dsshduv wkdw wkh vruwlqj h�hfw rshudwhg e| vkliwlqj hpsor|hhv lqwr qhz lqgxvwulhv odujho| zkhq

wkh| zrxog kdyh ehhq vzlwfklqj mrev dq|zd|1 Rq edodqfh/ rxu uhvxowv vxjjhvw wkdw wkh Flylo Uljkwv

Dfw ri 4<<4 pd| kdyh kdg txlwh gl�huhqw h�hfwv iurp hduolhu hpsor|phqw glvfulplqdwlrq ohjlvodwlrq1

Sulru uhvhdufk vkrzv prghvw exw vljql�fdqw lpsuryhphqwv lq hpsor|phqw rxwfrphv iru surwhfwhg

zrunhuv vxevhtxhqw wr fkdqjhv lq wkh odz +vhh Ohrqdug +4<<3,/ Grqrkxh dqg Khfnpdq +4<<4,/ dqg

Fkd| +4<<;,,1 Li rqh jrdo ri FUD<4 zdv wr lqwhjudwh lqgxvwulhv zkhuh plqrulwlhv zhuh xqghuuhsuh0

vhqwhg sulru wr wkh odz/ zh �qg olwwoh hylghqfh wr lqglfdwh wkh odz zdv vxffhvvixo1 Wklv �qglqj dovr

lpsolhv wkdw wkhuh lv qr vxssruw iru wkh zlgho| glvfxvvhg ihdu wkdw FUD<4 zdv d �txrwd eloo1�

5 Wkh Flylo Uljkwv Dfw ri 4<<4 � Wkh Odz dqg wkh Ghedwh

D frqwhqwlrxv Frqjuhvvlrqdo ghedwh uhjduglqj hpsor|phqw glvfulplqdwlrq udjhg wkurxjkrxw prvw

ri 4<<31 Wzr eloov zhuh hyhqwxdoo| sdvvhg= �uvw wkh Dphulfdqv zlwk Glvdelolwlhv Dfw dqg wkhq

d flylo uljkwv eloo1 Diwhu vljqlqj wkh DGD/ Suhvlghqw Exvk yhwrhg wkh Flylo Uljkwv Dfw ri 4<<3/
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flwlqj lwv hqfrxudjhphqw ri txrwd0edvhg klulqj1 Wkh dgplqlvwudwlrq dqg Frqjuhvv wkhq vrxjkw d

frpsurplvh1 Dujxphqwv ryhu zkdw zrxog ru zrxog qrw ohdg wr txrwdv udjhg/ �oolqj wkh hglwruldo

dqg qhzv sdjhv wkurxjkrxw pxfk ri 4<<41 Lq wkh hqg/ diwhu wkh Foduhqfh Wkrpdv frq�updwlrq

khdulqjv eurxjkw hpsor|phqw glvfulplqdwlrq edfn lqwr wkh khdgolqhv/ Frqjuhvv sdvvhg/ dqg Exvk

vljqhg/ wkh Flylo Uljkwv Dfw ri 4<<41 FUD<4 frqwdlqhg prvw ri wkh surylvlrqv ri wkh eloo Exvk kdg

yhwrhg +zlwk rqh lpsruwdqw h{fhswlrq/ qrwhg ehorz,1 Exvk*v Ghsxw| Dvvlvwdqw Dwwruqh| Jhqhudo

odwhu zurwh wkdw/ gxulqj wkh 4<<4 qhjrwldwlrqv ryhu zkdw ehfdph FUD<4/ wkh Exvk dgplqlvwudwlrq

zdv �hqruprxvo| vxffhvvixo +dqg dffxudwh, lq fkdudfwhul}lqj wkh sursrvhg ohjlvodwlrq dv cd txrwd

eloo* dqg d codz|hu*v erqdq}d* � +Fohjj +4<<7,,1 FUD<4 dphqghg wkh Flylo Uljkwv Dfwv ri 4;99 dqg

4<97/ wkh Djh Glvfulplqdwlrq lq Hpsor|phqw Dfw +DGHD,/ dqg wkh DGD1 Zkloh pdq| ri wkh odz*v

surylvlrqv kdg wkh srwhqwldo wr d�hfw hpsor|phqw uhodwlrqvklsv/ zh irfxv rxu glvfxvvlrq rq wzr

pdlq srlqwv= fkdqjhv lq wkh delolw| ri sodlqwl�v wr xvh vwdwlvwlfdo hylghqfh wr suryh glvfulplqdwlrq

dqg lqfuhdvhv lq gdpdjh dzdugv dydlodeoh wr sodlqwl�v zkr suryh glvfulplqdwru| lqwhqw rq wkh sduw

ri dq hpsor|hu16 D vhulhv ri 4<:3*v Vxsuhph Frxuw uxolqjv +prvw qrwdeo| Juljjv y1 Gxnh Srzhu/

4<:4, kdg doorzhg sodlqwl�v wr vkrz xqodzixo glvfulplqdwlrq e| ghprqvwudwlqj wkdw dq hpsor|hu*v

sudfwlfhv ohg wr d �glvsdudwh lpsdfw� rq surwhfwhg jurxsv hyhq li wkhuh zdv qr glvfulplqdwru|

lqwhqw rq wkh sduw ri wkh hpsor|hu1 D 4<;< Frxuw ghflvlrq/ Zdugv Fryh Sdfnlqj Fr1 y1 Dwrqlr/

pdgh lw vljql�fdqwo| pruh gl!fxow iru sodlqwl�v wr suryh glvsdudwh lpsdfw1 Diwhu Zdugv Fryh/

sodlqwl�v frxog qrw vkrz glvsdudwh lpsdfw xvlqj vwdwlvwlfdo hylghqfh dorqh � sodlqwl�v zhuh uhtxluhg

lqvwhdg wr ghprqvwudwh wkdw d sduwlfxodu hpsor|phqw sudfwlfh ohg wr wkh gl�hulqj h�hfw rq surwhfwhg

jurxsv17 FUD<4 uhod{hv wklv vwdqgdug vrphzkdw e| doorzlqj wkh xvh ri vwdwlvwlfdo hylghqfh zlwkrxw

lghqwl�fdwlrq ri d sduwlfxodu hpsor|phqw sudfwlfh/ surylghg wkh sodlqwl� fdq vkrz wkh hpsor|hu*v

ghflvlrq0pdnlqj surfhvv fdqqrw eh vhsdudwhg lqwr vshfl�f sudfwlfhv18 Wkuhh surylvlrqv ri wkh Dfw

6 Vhh Urelqvrq/ Doohq/ Whusvwud dqg Qdvli +4<<5, iru d pruh ghwdlohg glvfxvvlrq ri wkhvh dqg rwkhu dvshfwv ri FUD<41

7 Wklv uxolqj dovr uhgxfhg wkh hpsor|hu*v exughq ri surri lq ghihqglqj djdlqvw glvsdudwh lpsdfw fodlpv1 Zkhuhdv

sulru wr Zdugv Fryh/ hpsor|huv zhuh uhtxluhg wr vkrz wkh �qhfhvvlw|� ri wkh txhvwlrqhg hpsor|phqw sudfwlfh/

wklv uxolqj uhtxluhg hpsor|huv wr grfxphqw rqo| d ohjlwlpdwh exvlqhvv mxvwl�fdwlrq1

8 Pdq| revhuyhuv +vhh Fohjj +4<<7,, srlqw wr frqjuhvvlrqdo glvsohdvxuh zlwk Zdugv Fryh dqg rwkhu 4<;< Frxuw

ghflvlrqv dv d sulpdu| prwlydwlrq iru wkh gudiwlqj ri qhz flylo uljkwv ohjlvodwlrq1 Lqghhg/ wkh yhwrhg 4<<3 Flylo

Uljkwv Dfw doorzhg sodlqwl�v wr xvh vwdwlvwlfdo hylghqfh wr ghprqvwudwh glvsdudwh lpsdfw zlwkrxw lghqwli|lqj dq|

vshfl�f hpsor|phqw sudfwlfhv1
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d�hfw wkh srwhqwldo vl}h ri gdpdjh dzdugv1 Iluvw/ wkh odz doorzv hpsor|hhv zkr fodlp �glvsdudwh

wuhdwphqw� � wkdw lv/ lqwhqwlrqdo glvfulplqdwlrq rq wkh sduw ri dq hpsor|hu � xqghu Wlwoh YLL wr

vxh iru sxqlwlyh dqg frpshqvdwru| gdpdjhv1 Sulru wr FUD<4/ gdpdjh dzdugv kdg ehhq olplwhg

wr edfn sd|1 Pd{lpxp frpshqvdwru| dqg sxqlwlyh gdpdjhv ydu| e| hpsor|hu vl}h/ udqjlqj iurp

'3 iru �upv zlwk ihzhu wkdq 48 hpsor|hhv xs wr '633/333 iru �upv zlwk pruh wkdq 833 hpsor|hhv1

Vhfrqg/ FUD<4 h{solflwo| h{whqgv wkh Flylo Uljkwv Dfw ri 4;99/ zklfk doorzv sodlqwl�v doohjlqj udfldo

glvfulplqdwlrq wr vxh iru xqolplwhg sxqlwlyh dqg frpshqvdwru| gdpdjhv/ wr fryhu erwk rq0wkh0mre

dfwlylwlhv dqg whuplqdwlrq ri hpsor|phqw1 Hduolhu Vxsuhph Frxuw ghflvlrqv +qrwdeo| Sdwwhuvrq y1

PfOhdq Fuhglw Xqlrq/ 4<;<, kdg olplwhg wkh dssolfdelolw| ri wkh FUD ri 4;99 wr wkh irupdwlrq ri

hpsor|phqw uhodwlrqvklsv1 Khqfh/ FUD<4 h�hfwlyho| uhpryhg doo olplwv rq gdpdjh dzdugv lq fdvhv

ri xqodzixo udfldo glvfulplqdwlrq lq whuplqdwlrq1 Wklug/ FUD<4 jlyhv sodlqwl�v zkr vhhn sxqlwlyh

gdpdjhv wkh uljkw wr d mxu| wuldo1 Vlqfh mxulhv duh shufhlyhg wr idyru fodlpv ri lqglylgxdov ryhu wkrvh

ri frusrudwlrqv/ wklv fkdqjh suredeo| lqfuhdvhg wkh h{shfwhg vl}h ri gdpdjh dzdugv wr sodlqwl�v19

Zkloh fulwlfv ri wkh Dfw dvvhuwhg wkdw wkh wkuhdw ri klulqj0edvhg glvsdudwh lpsdfw odzvxlwv

zrxog irufh �upv wr kluh �e| txrwd/� wkh Dfw grhv qrw dsshdu wr kdyh ohg wr lqfuhdvhv lq hlwkhu

klulqj0edvhg odzvxlwv ru glvsdudwh lpsdfw fodlpv1 Qdjhu dqg Eurdv +4<<7, srlqw rxw wkdw sodlqwl�v

pxvw vkrz glvsdudwh wuhdwphqw lq rughu wr hduq sxqlwlyh dqg frpshqvdwru| gdpdjhv/ dqg frqfoxgh

+edvhg rq wkhlu h{shulhqfh dv dwwruqh|v, wkdw lw dsshduv sodlqwl�v kdyh ehhq zloolqj wr wdnh rq

wkh pruh vwulqjhqw exughq ri surri dvvrfldwhg zlwk vkrzlqj glvsdudwh wuhdwphqw lq rughu wr hduq

wkh kljkhu gdpdjh dzdugv dvvrfldwhg zlwk wkhvh fodlpv1 Vlploduo|/ Grqrkxh dqg Vlhjhopdq +4<<4,

grfxphqw d gudpdwlf vkliw wrzdug �ulqj0edvhg hpsor|phqw glvfulplqdwlrq fodlpv wkurxjkrxw wkh

4<:3*v dqg 4<;3*v1 Rxu rzq h{dplqdwlrq ri glvfulplqdwlrq fodlpv �ohg zlwk wkh HHRF gxulqj wkh

4<<3*v uhyhdov d frqwlqxdwlrq ri wklv wuhqg/ zlwk whuplqdwlrq0edvhg frpsodlqwv rxwqxpehulqj klulqj0

edvhg frpsodlqwv e| dssur{lpdwho| whq wr rqh1 Wklv vkliw wrzdugv �ulqj0edvhg vxlwv lv sduwlfxoduo|

vljql�fdqw zkhq ylhzhg lq oljkw ri d prgho ghyhorshg e| D|uhv dqg Vlhjhopdq +4<<9,1 Wkh| frqvlghu

d vhwwlqj lq zklfk wkh yduldelolw| ri surgxfwlylw| lv kljkhu dprqj eodfn zrunhuv wkdq zklwh1 Li

hpsor|huv xvh suredwlrqdu| klulqj wr jdlq lqirupdwlrq derxw zrunhuv* surgxfwlylwlhv/ wkhq zh zrxog

9 Wkh rqo| uhohydqw hpslulfdo frpsdulvrq ri mxu| dqg mxgjh yhuglfwv ri zklfk zh duh dzduh lv lq Vhopl +4<<;,/

zkr �qgv wkdw mxulhv duh wzlfh dv olnho| dv mxgjhv wr �qg iru wkh sodlqwl� lq ihghudo hpsor|phqw glvfulplqdwlrq

fdvhv1 Wklv �qglqj vkrxog/ krzhyhu/ eh lqwhusuhwhg fdxwlrxvo| vlqfh wkhuh duh vhohfwlrq lvvxhv erwk zlwk suh0wuldo

vhwwohphqw ri fdvhv dqg zlwk wkh fkrlfh ri d mxgjh ru d mxu|1
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h{shfw wr revhuyh d kljkhu iudfwlrq ri eodfnv �uhg wkdq zklwhv1 Krzhyhu/ li hpsor|huv pxvw �uh lq

sursruwlrq wr wkh udfldo pdnhxs ri wkhlu zrunirufhv/ wkhq hpsor|huv uhvsrqg e| uhgxflqj klulqj ri

eodfn hpsor|hhv1 Khqfh/ D|uhv dqg Vlhjhopdq frqfoxgh wkdw li glvsdudwh lpsdfw surwhfwlrqv duh

dssolhg wr �upv* �ulqj ghflvlrqv/ wkhq �upv pd| kdyh dq lqfhqwlyh wr vkliw wkhlu pl{ ri hpsor|hhv

dzd| iurp surwhfwhg zrunhuv/ ixuwkhu olplwlqj suhvvxuhv wr kluh �e| txrwd1�

6 D Prgho ri Ilulqj Frvwv dqg Klulqj Ehkdylru

Wkh srvw04<<4 vkliw wrzdug �ulqj0edvhg/ glvsdudwh wuhdwphqw fodlpv pd| vhhp wr uxoh rxw wkh

dujxphqw wkdw FUD<4 zrxog irufh hpsor|huv wr lqfuhdvh hpsor|phqw ri surwhfwhg zrunhuv1 Lq wklv

vhfwlrq/ zh h{soruh wklv dvvhuwlrq ixuwkhu e| frqvwuxfwlqj d wzr0vhfwru prgho ri d oderu pdunhw1 Rxu

sxusrvh lv wr h{dplqh krz lqfuhdvhv lq gdpdjh dzdugv dydlodeoh wr sodlqwl�v lq zurqjixo whuplqdwlrq

olwljdwlrq d�hfw wkh hpsor|phqw ri surwhfwhg hpsor|hhv lq hdfk vhfwru/ dqg wr xvh rxu �qglqjv wr

prwlydwh rxu hpslulfdo dqdo|vlv1 Wkh qryho ihdwxuhv ri rxu prgho duh wkdw �upv ydu| h{rjhqrxvo|

lq wkhlu vxvfhswlelolw| wr hpsor|phqw glvfulplqdwlrq olwljdwlrq/ dqg wkdw wkh hpsor|phqw ri wkh

pdujlqdo surwhfwhg hpsor|hh uhgxfhv wkh frvw ri hpsor|lqj lqiudpdujlqdo surwhfwhg hpsor|hhv1

Zh vkrz wkdw wkhvh wzr dvvxpswlrqv jlyh ulvh wr d vruwlqj h�hfw � zkhuhe| surwhfwhg0zrunhu

hpsor|phqw ulvhv lq �upv wkdw duh ohvv vxvfhswleoh wr olwljdwlrq � dqg d txrwd h�hfw � zkhuh

surwhfwhg0zrunhu hpsor|phqw ulvhv lq �upv wkdw duh pruh vxvfhswleoh wr olwljdwlrq dqg khqfh kdyh

orzhu suh0FUD<4 surwhfwhg0zrunhu hpsor|phqw vkduhv1

614 Zrunhuv dqg Ilupv

Zrunhuv olyh iruhyhu/ duh ulvn qhxwudo/ dqg glvfrxqw wkh ixwxuh dw udwh �1 Wkhuh duh wzr w|shv ri

�upv= p �upv wkdw duh pruh vxvfhswleoh wr hpsor|phqw glvfulplqdwlrq olwljdwlrq dqg q wkdw duh ohvv

vxvfhswleoh1: Wkh �upv duh lq�qlwho| olyhg dqg glvfrxqw wkh ixwxuh dw udwh �1 Ilupv frqyhuw oderu

lqwr ydoxh dffruglqj wr wkh surgxfwlrq ixqfwlrq I +O,/ zkhuh O lv wkh qxpehu ri zrunhuv hpsor|hg e|

wkh �up1 Zh dvvxph I lv wzlfh gl�huhqwldeoh/ lqfuhdvlqj dqg frqfdyh1 Li d �up hpsor|v d sduwlfxodu

: Ilupv pd| gl�hu lq wkhlu srwhqwldo h{srvxuh wr olwljdwlrq iru pdq| uhdvrqv1 Iru h{dpsoh/ �upv zlwk pruh fhqwudo0

l}hg kxpdq uhvrxufh pdqdjhphqw v|vwhpv pd| eh ehwwhu deoh wr dvvhvv olwljdwlrq ulvnv dvvrfldwhg zlwk shuvrqqho

ghflvlrqv1 Dowhuqdwlyho|/ vrph �upv pd| ehqh�w iurp fdwhulqj wr fxvwrphuv ru vxssolhuv zkr suhihu ghdolqj zlwk

fhuwdlq w|shv ri hpsor|hhv1
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zrunhu lq shulrg w/ wkhq zlwk suredelolw| v wkdw �up0zrunhu sdlu uhfhlyhv dq dgyhuvh pdwfk0vshfl�f

vkrfn dw wkh hqg ri shulrg w1 Lq wkh hyhqw ri dq dgyhuvh vkrfn/ wkh zrunhu*v surgxfwlylw| dw wkdw

�up idoov wr }hur lq doo vxevhtxhqw shulrgv1 Zh dvvxph wkdw zdjhv duh vx!flhqwo| kljk wkdw wkh

�up fkrrvhv wr �uh dq| zrunhu zkrvh surgxfwlylw| idoov wr }hur1; D �uhg zrunhu wkhq fkrrvhv

zkhwkhu wr vxh wkh �up iru hpsor|phqw glvfulplqdwlrq1 D �uhg zrunhu gudzv klv shuvrqdo frvw ri

�olqj d odzvxlw/ f/ iurp d xqlirup glvwulexwlrq rq ^f
f
> f

�
`1 Wkhvh frvwv lqfoxgh dq| shuvrqdo frvwv ri

suhsdulqj d vxlw dv zhoo dv dq| ihhv sdlg iru ohjdo uhsuhvhqwdwlrq1 Wkh zrunhu frpsduhv wklv frvw wr

wkh h{shfwhg ehqh�w iurp �olqj d vxlw/ zklfk lv vlpso| wkh suredelolw| ri zlqqlqj d vxlw +ghqrwhg e|

s, wlphv wkh h{shfwhg gdpdjh dzdug frqglwlrqdo rq zlqqlqj +ghqrwhg N,1 Dq hpsor|hh wkhuhiruh

vxhv li sN A f/ vr wkh suredelolw| ri d odzvxlw ehlqj �ohg frqglwlrqdo rq d zrunhu ehlqj �uhg lv

jlyhq e| +sN � f
f,@+f� � ff,1 D �up wkdw lv vxhg sd|v gdpdjhv ri h{shfwhg dprxqw sN dqg dovr

sd|v M +zklfk lqfoxghv dwwruqh|v* ihhv dqg rwkhu frvwv ri olwljdwlrq, wr ghihqg djdlqvw wkh vxlw1 D

�up*v h{shfwhg frvw ri whuplqdwlqj dq hpsor|hh lv wkhuhiruh jlyhq e| +sN .M,+sN � f
f,@+f�� ff,1

Dvvxplqj d shulrg w zdjh ri z
|
/ zh fdq zulwh d �up*v remhfwlyh ixqfwlrq dv

pd{
tu|�

"[
|'f

�|

�
I +O

|
,�z

|
O
|
� vO

|3�

+sN . M,+sN � f
f
,

f
�
� f

f

�
=

E| frqfdylw|/ wkh �up*v rswlpdo fkrlfh ri O
|
lv fkdudfwhul}hg e| d �uvw0rughu frqglwlrq=

I �+O
|
, @ z

|
. �v

+sN . M,+sN � f
f
,

f
�
� f

f

= +4,

Zh xvh wkh lpsolflw ixqfwlrq wkhruhp wr gh�qh wkh vroxwlrq dv O+z
|
> sN> M, dqg qrwh wkdw O+�> �> �,

lv ghfuhdvlqj lq hdfk ri lwv dujxphqwv1 Oderu vxsso| ghshqgv rq erwk zdjhv dqg wkh srwhqwldo

gdpdjh dzdugv vwhpplqj iurp hpsor|phqw glvfulplqdwlrq olwljdwlrq1 D zrunhu zkr wdnhv d mre lq

shulrg w hduqv zdjh z
|
1 Li wkh zrunhu lv �uhg dqg �ohv d vxlw/ kh hduqv h{shfwhg gdpdjhv sN dqg

sd|v frvwv f1 Wkh zrunhu*v h{shfwhg sd|r� iurp ehlqj hpsor|hg lq shulrg w/ zklfk zh ghqrwh dv

|
|
/ lv wkhuhiruh

|
|

@ z
|
. �v

]
Rg

Sf

+sN � f,

+f
�
� f

f
,
gf +5,

@ z
|
. }+sN,=

; Wklv dvvxpswlrq/ zklfk lv lghqwlfdo wr rqh pdgh e| Dfhprjox dqg Dqjulvw +4<<;,/ lv xvhg dv d vlpsoh zd| ri

jhqhudwlqj vhyhudqfh ri hpsor|phqw uhodwlrqvklsv lq htxloleulxp1 E| dvvxplqj vkrfnv duh pdwfk vshfl�f/ zh duh

deoh wr devwudfw iurp lvvxhv uhodwlqj wr ixwxuh hpsor|huv* lqihuhqfhv uhjduglqj wkh zrunhu fkdudfwhulvwlfv1

:



Ghqrwh e| �+|
|
, wkh txdqwlw| ri oderu vxssolhg dv d ixqfwlrq ri wkh ehqh�wv wr zrunhuv iurp hpsor|0

phqw1 Zh dvvxph �+�, lv lqfuhdvlqj dqg frqwlqxrxv1 Wr fdswxuh gl�huhqfhv lq �upv* vxvfhswlelolw|

wr hpsor|phqw glvfulplqdwlrq olwljdwlrq/ zh dvvxph wkdw �upv gl�hu lq wkhlu surshqvlw| wr orvh d

odzvxlw1 Iru wkh p �upv wkdw duh pruh vxvfhswleoh wr vxlwv/ zh dvvxph wkh suredelolw| ri orvlqj lv

s
�
/ zkloh �upv wkdw duh ohvv vxvfhswleoh orvh zlwk suredelolw| s

,
? s

�
1

615 Htxloleulxp

Dq htxloleulxp ohyho ri mre0uhodwhg ehqh�wv |
|
lv d �{hg srlqw ri wkh pdsslqj

W +|
|
, @ |

|
.pO

�
|
|
� }+s

�
N,> s

�
N>M

�
. qO

�
|
|
� }+s

,
N,> s

,
N>M

�
� �+|

|
,=

Wklv pdsslqj lv wkh vxp ri mre0uhodwhg ehqh�wv |
|
dqg wkh h{fhvv ghpdqg iru zrunhuv dw wklv ohyho

ri ehqh�wv1 Dw wkh htxloleulxp/ h{fhvv ghpdqg lv }hur/ vr W +|
|
, @ |

|
1 Lw lv vwudljkwiruzdug wr vkrz

wkdw wkh htxloleulxp ohyho ri mre0uhodwhg ehqh�wv |
|
lv ghfuhdvlqj lq s

�
> s

,
dqg N1 Wr gr wklv/ lw lv

vx!flhqw wr vkrz wkdw wkh pdsslqj W lv frqwlqxrxv dqg ghfuhdvlqj lq hdfk ri wkhvh sdudphwhuv1

Qrwh wkdw vlqfh � dqg O duh frqwlqxrxv +e| dvvxpswlrq dqg e| wkh wkhruhp ri wkh pd{lpxp/

uhvshfwlyho|,/ zh kdyh wkdw wkh pdsslqj W lv frqwlqxrxv1 Wr vkrz wkdw W lv ghfuhdvlqj lq s
�
> s

,

dqg N/ zh qhhg wr vkrz wkdw O lv ghfuhdvlqj lq wkhvh sdudphwhuv1 Iurp Htxdwlrq +4,/ zh kdyh wkh

�up*v �uvw0rughu frqglwlrq=

I �+O
|
, @ z

|
. �v

+sN . M,+sN � f
f
,

f� � ff
=

Uhduudqjlqj Htxdwlrq +5, jhqhudwhv dq h{suhvvlrq iru z
|
=

z
|
@ |

|
� �v

+sN � ff,

+f� � ff,

�
sN �H^f m f ? sN`

�
= +6,

Frpelqlqj Htxdwlrqv +4, dqg +6, |lhogv

I �+O
|
, @ |

|
. �v

+sN � ff,

+f� � ff,

�
H^f m f ? sN` . M

�
=

Qrwh wkdw wkh h{shfwhg wudqvihu/ sN/ d�hfwv wkh htxloleulxp rqo| e| d�hfwlqj wkh suredelolw| wkdw

wkh zrunhu vxhv1 Vlqfh gdpdjhv duh sxuh wudqvihu/ rqo| wkh frvwv ri �olqj +f, dqg ghihqglqj djdlqvw

+M, hpsor|phqw glvfulplqdwlrq odzvxlwv d�hfw hpsor|phqw1 Vlqfh wkh pdujlqdo frvw ri hpsor|lqj

d zrunhu +wkh uljkw0kdqg vlgh ri wklv htxdwlrq, lv lqfuhdvlqj lq sN/ oderu ghpdqghg e| d �up

lv ghfuhdvlqj lq sN1 Wklv lpsolhv wkdw W lv ghfuhdvlqj/ dqg khqfh wkdw hpsor|phqw ohyhov dqg

htxloleulxp ehqh�wv wr zrunhuv duh ghfuhdvlqj lq s
�
> s

,
dqg N1

;



616 Wkh Vruwlqj H�hfw

Zh qh{w hqulfk wklv prgho e| h{solflwo| frqvlghulqj wkh srwhqwldo h�hfwv ri wkh Flylo Uljkwv Dfw ri

4<<41 Dv glvfxvvhg deryh/ wkh odz srwhqwldoo| d�hfwhg gdpdjh dzdugv lq wkuhh zd|v= e| doorzlqj

Wlwoh YLL sodlqwl�v wr vxh iru olplwhg sxqlwlyh dqg frpshqvdwru| gdpdjhv/ e| doorzlqj sodlqwl�v

zkr doohjh xqodzixo whuplqdwlrq rq wkh edvlv ri udfldo glvfulplqdwlrq wr vxh iru xqolplwhg gdpdjhv/

dqg e| doorzlqj hlwkhu vlgh lq d glvsxwh wr uhtxhvw d mxu| wuldo1 Zh prgho wkh �uvw dqg vhfrqg

ri wkhvh srlqwv dv lqfuhdvhv lq srwhqwldo gdpdjh dzdugv N dqg prgho wkh wklug dv dq lqfuhdvh lq

s1 Rxu remhfwlyh lv wr dvvhvv krz wkhvh fkdqjhv d�hfw wkh doorfdwlrq ri oderu dprqj �upv wkdw

duh pruh dqg ohvv vxvfhswleoh wr olwljdwlrq1 Rxu sulpdu| uhvxow lv wr r�hu frqglwlrqv xqghu zklfk

lqfuhdvhv lq gdpdjh dzdugv +N, dqg olnholkrrg ri odzvxlw vxffhvv +s
,
dqg s

�
, udlvh wkh pdujlqdo

frvw ri hpsor|lqj surwhfwhg zrunhuv e| pruh dw �upv wkdw duh pruh vxvfhswleoh wr hpsor|phqw

glvfulplqdwlrq olwljdwlrq1 Dvvxplqj wkh hodvwlflw| ri oderu ghpdqg lv lghqwlfdo dfurvv wkh wzr vhfwruv/

zh vkrxog wkhuhiruh revhuyh surwhfwhg zrunhuv ehlqj vruwhg lqwr wkh lqgxvwulhv zkhuh wkh| duh ohdvw

frvwo| wr hpsor|1< Wr ghulyh wklv vruwlqj h�hfw/ zh h{dplqh wkh pdujlqdo frvw ri hpsor|lqj d

surwhfwhg zrunhu1 Li wkh olnholkrrg ri orvlqj d vxlw lv jlyhq e| s
�
+zkhuh l 5 ik> oj,/ wkhq wkh

pdujlqdo frvw ri hpsor|lqj d surwhfwhg zrunhu lv jlyhq e|

|
|
. �v

+s
�
N � f

f
,

+f
�
� f

f
,

�
H^f m f ? s

�
N` . M

�
=

Gl�huhqwldwlqj erwk zlwk uhvshfw wr N |lhogv wkh udwh dw zklfk wkh pdujlqdo frvw ri hpsor|lqj d

surwhfwhg zrunhu lqfuhdvhv dv gdpdjh dzdugv lqfuhdvh=

s
�
�v

+s
�
N . M,

+f� � ff,
=

Wkhuh duh wzr zd|v lq zklfk N d�hfwv wkh pdujlqdo frvw ri hpsor|lqj d surwhfwhg zrunhu1 Lqfuhdvhv

lq N lqfuhdvh wkh h{shfwhg gdpdjh dzdug frqglwlrqdo rq orvlqj d vxlw1 Lq dgglwlrq/ wkh survshfw

ri kljkhu gdpdjhv lqgxfhv hpsor|hhv wr vxh pruh iuhtxhqwo|/ vlqfh wkh olnholkrrg wkdw sN A f

lv lqfuhdvhg1 Qrwh wkdw vlqfh s
,
? s

�
/ zh kdyh wkdw wkh pdujlqdo frvw ri hpsor|lqj surwhfwhg

zrunhuv lqfuhdvhv e| pruh dw wkh �upv wkdw duh pruh vxvfhswleoh wr olwljdwlrq1 Vlqfh wkh ryhudoo mre0

uhodwhg ehqh�wv +|
|
, wr zrunhuv qhfhvvdulo| jrhv grzq lq uhvsrqvh wr lqfuhdvhv lq N/ wkh djjuhjdwh

< Wkh lghd wkdw plqrulw| zrunhuv zloo eh vruwhg lqwr lqgxvwulhv zkhuh wkh pxwxdo jdlqv iurp hpsor|phqw duh kljkhvw

lv/ ri frxuvh/ qrw qhz khuh1 Vhh/ iru h{dpsoh/ Hsvwhlq +4<<5,/ Fkdswhu 51 Rxu lqqrydwlrq lv wr hpskdvl}h wkh uroh

ri vxvfhswlelolw| wr olwljdwlrq lq lqgxflqj gl�huhqwldo frvwv ri hpsor|phqw ri surwhfwhg zrunhuv dfurvv �upv/ dqg

prgholqj krz wkh lqfuhdvhv lq gdpdjh dzdugv dvvrfldwhg zlwk FUD<4 d�hfw htxloleulxp lq wkh oderu pdunhw1
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hpsor|phqw ohyho pxvw idoo1 Li wkh hodvwlflw| ri oderu ghpdqg lv frpsdudeoh dfurvv vhfwruv/ wkhq

�upv wkdw duh pruh vxvfhswleoh wr olwljdwlrq zloo kdyh erwk vpdoohu hpsor|phqw ri surwhfwhg zrunhuv

sulru wr wkh sdvvdjh ri FUD<4 dqg d odujhu uhgxfwlrq lq hpsor|phqw ri surwhfwhg zrunhuv diwhu wkh

odz*v sdvvdjh143 Khqfh/ wkh vruwlqj h�hfw suhglfwv wkdw FUD<4 zloo uhvxow lq ixuwkhu srodul}dwlrq

ru vruwlqj ri wkh zrunirufh/ zlwk surwhfwhg zrunhuv ehfrplqj pruh frqfhqwudwhg lq wkh �upv dqg

lqgxvwulhv zkhuh wkh| duh ohdvw frvwo| wr hpsor|1 44

617 Wkh Txrwd H�hfw

Zh qh{w frqvlghu wkh srvvlelolw| wkdw wkh klulqj ri wkh pdujlqdo surwhfwhg zrunhu pd| d�hfw wkh

h{shfwhg frvwv vwhpplqj iurp hpsor|phqw glvfulplqdwlrq olwljdwlrq rq wkh sduw ri lqiudpdujlqdo

surwhfwhg zrunhuv1 Zh dujxh wkdw wklv jlyhv ulvh wr d txrwd h�hfw/ zklfk hqfrxudjhv �upv zlwk

uhodwlyho| ihz surwhfwhg hpsor|hhv wr kluh pruh1 Zh mxvwli| wklv dvvxpswlrq e| eulh | rxwolqlqj

wkh mxglfldo whvwv dssolhg wr glvsdudwh wuhdwphqw fdvhv/ lqlwldoo| vhw rxw e| wkh Vxsuhph Frxuw lq

PfGrqqhoo Grxjodv Frus1 y1 Juhhq/ 4<:6145 Dv ghvfulehg lq Hsvwhlq +4<<5,/ PfGrqqhoo Grxjodv

vhwv rxw d �wulsduwlwh vwdqgdug ri sulpd idflh fdvh/ mxvwl�fdwlrq/ dqg suhwh{w1� D sodlqwl� zkr doohjhv

glvsdudwh wuhdwphqw pxvw �uvw hvwdeolvk d sulpd idflh fdvh ri glvfulplqdwlrq e| grfxphqwlqj wkdw

�wkh prvw frpprq qrqglvfulplqdwru| uhdvrqv iru wkh sodlqwl�*v uhmhfwlrq gr qrw dsso|1�46 Qh{w/ wkh

exughq vkliwv wr wkh ghihqgdqw/ zkr pxvw �duwlfxodwh vrph ohjlwlpdwh/ qrqglvfulplqdwru| uhdvrq�

iru wkh hpsor|phqw ghflvlrq147 Ilqdoo|/ wkh sodlqwl� lv �d�rughg d idlu rssruwxqlw| wr vkrz wkdw wkh

43 D vx!flhqw frqglwlrq rq 8 iru wklv uhvxow wr krog lv 8 ��� $ f/ zklfk vwdwhv wkdw wkh pdujlqdo surgxfw ri oderu +8 �,

lv d frqfdyh ixqfwlrq ri wkh qxpehu ri zrunhuv d �up hpsor|v1 Wklv frqglwlrq lpsolhv wkdw wkh uhgxfwlrq lq u

fruuhvsrqglqj wr d �{hg lqfuhdvh lq wkh pdujlqdo frvw ri hpsor|lqj d zrunhu lv odujhu zkhq u lv vpdoohu1

44 Zh fdq rewdlq vlplodu uhvxowv zkhq frqvlghulqj wkh h�hfw ri mxu| wuldov rq wkh suredelolw| ri sodlqwl� vxffhvv1 Dv

orqj dv wkh srvvlelolw| ri d mxu| wuldo grhv qrw lqfuhdvh R, e| pruh wkdq lw lqfuhdvhv R�/ hpsor|phqw ri surwhfwhg

zrunhuv zloo vwloo eh vkliwhg wrzdug �upv wkdw duh ohvv vxvfhswleoh wr olwljdwlrq1

45 Wkh vwdqgdugv vhw rxw lq PfGrqqhoo Grxjodv kdyh ehhq fodul�hg/ exw qrw vljql�fdqwo| dowhuhg/ lq vxevhtxhqw

uxolqjv1 Vhh Ixuqfr Frqvwuxfwlrq Frus1 y1 Zdwhuv hw do1/ 4<:; dqg Wh{dv Ghsduwphqw ri Frppxqlw| D�dluv y1

Exuglqh/ 4<;41

46 Vhh Wh{dv Ghsduwphqw ri Frppxqlw| D�dluv y1 Exuglqh/ 4<;41

47 Vhh PfGrqqhoo Grxjodv Frus1 y1 Juhhq/ 4<:61

43



+ghihqgdqw*v, vwdwhg uhdvrq iru wkh +sodlqwl�*v, uhmhfwlrq zdv lq idfw suhwh{w1� Lq dwwhpswlqj wr vkrz

suhwh{w/ wkh sodlqwl� pd| xvh hylghqfh wkdw grhv qrw gluhfwo| uhodwh wr wkh sduwlfxodu hpsor|phqw

ghflvlrq wkdw jhqhudwhg wkh glvsxwh1 Lq sduwlfxodu/ wkh sodlqwl� pd| lqwurgxfh hylghqfh uhjduglqj wkh

ghihqgdqw*v �jhqhudo srolf| dqg sudfwlfh zlwk uhvshfw wr plqrulw| hpsor|phqw/� dqg pd| dovr xvh

�vwdwlvwlfv dv wr +wkh ghihqgdqw*v, hpsor|phqw srolf|� wr vkrz d �jhqhudo sdwwhuq ri glvfulplqdwlrq1�

Wklv suhwh{w vwdqgdug wkxv jlyhv sodlqwl�v eurdg vfrsh wr h{dplqh dq hpsor|hu*v jhqhudo plqrulw|

hpsor|phqw sudfwlfhv1 Zh wkhuhiruh dujxh wkdw e| hpsor|lqj pruh surwhfwhg zrunhuv/ dq hpsor|hu

fdq pdnh lw pruh gl!fxow iru glvsodfhg surwhfwhg zrunhuv wr suryh xqodzixo glvfulplqdwlrq1 Wr

prgho wklv/ zh dvvxph wkh suredelolw| d zrunhu zlqv dq hpsor|phqw glvfulplqdwlrq odzvxlw lv d

ghfuhdvlqj ixqfwlrq ri wkh qxpehu ri surwhfwhg zrunhuv hpsor|hg e| wkh �up1 Wr irupdol}h wklv/

zh dvvxph s
�
dqg s

,
duh ghfuhdvlqj dqg frqyh{ ixqfwlrqv ri O zlwk wkh surshuw| wkdw

s
�
+O,� s

,
+O, @ F A 3>

iru doo O1 Wklv phdqv s
�
dqg s

,
kdyh lghqwlfdo vkdshv/ exw gl�huhqw ohyhov1 Rqh lpphgldwh frqvh0

txhqfh ri wkhvh dvvxpswlrqv uhjduglqj wkh s ixqfwlrqv lv wr uhqghu wkh �upv* remhfwlyh ixqfwlrqv

qrq0frqfdyh1 Wklv olplwv rxu delolw| wr xvh wkh lpsolflw0ixqfwlrq wkhruhp wr fkdudfwhul}h �upv*

oderu ghpdqg/ dv zh glg lq wkh suhylrxv vhfwlrq1 Zh irfxv lqvwhdg rq wkh txhvwlrq ri krz �upv*

pdujlqdo frvwv ri hpsor|lqj surwhfwhg zrunhuv fkdqjh zkhq N lqfuhdvhv1 Wr ehjlq rxu dqdo|vlv/

zh qrwh wkdw wkh frvw wr d �up ri hpsor|lqj O
|
zrunhuv lq shulrg w lv jlyhq e|

z
|
O
|
. �vO

|

s
�
+O

|
,N � f

f

f
�
� f

f

�
s
�
+O

|
,N . M

�
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��
= +7,

Zh glvfxvv hdfk ri wkh irxu whupv ri wklv h{suhvvlrq lq wxuq1 Li d �up kluhv dq dgglwlrqdo zrunhu/

lw pxvw sd| wkh zrunhu*v zdjh lq shulrg w1 Wklv lv wkh �uvw whup lq wkh h{suhvvlrq1 Wkh vhfrqg

whup uh hfwv wkh frvwv dvvrfldwhg zlwk wkh �olqj ri d odzvxlw e| wkh pdujlqdo zrunhu1 D �up

�uhv wkh pdujlqdo zrunhu zlwk suredelolw| v dqg lqfxuv h{shfwhg frvwv ri olwljdwlrq s
�
+O

|
,N . M

li wkdw zrunhu �ohv d vxlw/ zklfk kdsshqv zlwk suredelolw| +s
�
+O

|
,N � f

f
,@+f

�
� f

f
,1 Wkh wklug

dqg irxuwk whupv uhsuhvhqw wkh h�hfw ri wkh pdujlqdo zrunhu rq wkh frvwv ri olwljdwlrq lpsrvhg

e| lqiudpdujlqdo zrunhuv1 Zkhq wkh �up kluhv dq dgglwlrqdo surwhfwhg zrunhu/ wklv uhgxfhv wkh

olnholkrrg wkdw lqiudpdujlqdo zrunhuv vxh +wklug whup, dqg uhgxfhv wkh olnholkrrg wkdw vxfk d vxlw lv
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vxffhvvixo li lw lv eurxjkw +irxuwk whup,1 Vlqfh s�
�
+O

|
, ? 3/ erwk whupv duh qrq0srvlwlyh phdqlqj wkdw

wkhvh lqiudpdujlqdo h�hfwv uhgxfh wkh pdujlqdo frvw ri klulqj dq dgglwlrqdo surwhfwhg hpsor|hh1

Vlqfh �upv* klulqj ghflvlrqv duh pdgh e| frpsdulqj wkhvh pdujlqdo frvwv wr wkh hpsor|hh*v

pdujlqdo surgxfwlylw|/ zh frqvlghu krz wkh pdujlqdo frvw ri hpsor|phqw ydulhv dv N lqfuhdvhv1

Gl�huhqwldwlqj wkh h{suhvvlrq lq +7, zlwk uhvshfw wr N/ zh rewdlq

s
�
+O,

5Ns
�
+O, . M � ff
f
�
� f

f

. Os�
�
+O,

7Ns
�
+O, . M � ff
f
�
� f

f

= +8,

Wkh �uvw whup lq +8, uhsuhvhqwv krz wkh gluhfw h�hfw ri klulqj dq dgglwlrqdo surwhfwhg zrunhu

fkdqjhv dv N lqfuhdvhv1 Vlqfh wkhuh lv vrph fkdqfh wkdw wkh pdujlqdo zrunhu zloo vxh/ lqfuhdvhv lq

N lqfuhdvh wkh gluhfw frvwv1 Vlqfh/ lq htxloleulxp/ O lv odujhu iru wkh �upv wkdw duh ohvv vxvfhswleoh wr

olwljdwlrq/ zh kdyh wkdw s
,
? s

�
1 Wkh �uvw whup lq +8, lv wkhuhiruh odujhu iru pruh vxvfhswleoh �upv/

zklfk jlyhv ulvh wr wkh vruwlqj h�hfw glvfxvvhg deryh1Wkh vhfrqg whup uhsuhvhqwv krz wkh h�hfw

ri wkh pdujlqdo surwhfwhg zrunhu rq lqiudpdujlqdo surwhfwhg zrunhuv ydulhv dv N lqfuhdvhv1 Vlqfh

s�
�
? 3/ zh kdyh wkdw dq lqfuhdvh lq N lqfuhdvhv wkh udwh dw zklfk klulqj dq dgglwlrqdo surwhfwhg

zrunhu uhgxfhv wkh frvwv ri hpsor|lqj lqiudpdujlqdo surwhfwhg zrunhuv1 Vlqfh �upv wkdw duh pruh

vxvfhswleoh wr hpsor|phqw glvfulplqdwlrq olwljdwlrq hpsor| ihzhu surwhfwhg zrunhuv lq htxloleulxp/

zh kdyh wkdw s�
,

? s�
�

+e| frqyh{lw| ri s,1 Wkh pdjqlwxgh ri wklv h�hfw lv wkhuhiruh odujhu iru

�upv wkdw duh pruh vxvfhswleoh wr olwljdwlrq/ zklfk phdqv wkdw wkh uhgxfwlrq lq wkh pdujlqdo frvw

ri hpsor|lqj surwhfwhg zrunhuv pd| eh odujhu lq wkh pruh vxvfhswleoh vhfwru1 Wklv txrwd h�hfw

wkhuhiruh zrunv lq wkh rssrvlwh gluhfwlrq iurp wkh vruwlqj h�hfw1 Zkloh wkh vruwlqj h�hfw pd|

lqgxfh �upv zlwk orzhu suh0FUD<4 surwhfwhg0zrunhu hpsor|phqw vkduhv wr fxw edfn ixuwkhu rq

surwhfwhg0zrunhu hpsor|phqw/ zh h{shfw wkh txrwd h�hfw wr kdyh wkh rssrvlwh h�hfw1 Li wkh txrwd

h�hfw grplqdwhv/ wkhq zh h{shfw �upv zlwk orz suh0FUD<4 surwhfwhg0zrunhu hpsor|phqw vkduhv

wr lqfuhdvh wkhlu hpsor|phqw ri surwhfwhg zrunhuv vxevhtxhqw wr wkh odz1 Qrwh dovr wkdw wkh txrwd

h�hfw kdv yhu| gl�huhqw lpsolfdwlrqv iru zdjhv dqg hpsor|phqw ri surwhfwhg zrunhuv1 Zkloh wkh

vruwlqj h�hfw lqfuhdvhv wkh pdujlqdo frvw ri hpsor|lqj surwhfwhg zrunhuv dqg ohdgv wr uhgxfwlrqv lq

zdjhv dqg hpsor|phqw/ wkh txrwd h�hfw uhgxfhv wkh pdujlqdo frvw ri hpsor|lqj surwhfwhg zrunhuv

dqg ohdgv wr zdjh dqg hpsor|phqw jdlqv148 Rxu prgho r�huv qr suhglfwlrq dv wr zklfk h�hfw lv

vwurqjhu/ vr zh qh{w dwwhpsw wr dvvhvv wklv txhvwlrq hpslulfdoo|1

48 Wkh hylghqfh lq R|hu dqg Vfkdhihu +4<<<e, surylghv vrph lqlwldo vxssruw iru wkh vruwlqj prgho1 Wkdw sdshu vkrzv

wkdw/ wr wkh h{whqw FUD<4 d�hfwhg surwhfwhg zrunhu zdjhv ru hpsor|phqw lw doo/ wkh h�hfw zdv qhjdwlyh1
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7 Hpslulfdo Dqdo|vlv

714 Gdwd dqg Phwkrgrorj|

Wkh pdlq remhfwlyh ri rxu hpslulfdo dqdo|vlv lv wr h{dplqh oderu pdunhw wuhqgv lq wkh suh0FUD<4

dqg srvw0FUD<4 shulrgv iru hylghqfh frqvlvwhqw zlwk wkh vruwlqj ru txrwd h�hfwv1 Zh vhhn wr

ghwhuplqh zkhwkhu �upv zlwk orz suh0FUD<4 surwhfwhg0zrunhu hpsor|phqw vkduhv lqfuhdvhg ru

ghfuhdvhg wkhlu hpsor|phqw ri surwhfwhg zrunhuv vxevhtxhqw wr wkh odz149

Vlqfh �up0ohyho gdwd rq surwhfwhg0zrunhu hpsor|phqw vkduhv lv xqdydlodeoh/ zh sur{| iru �up0

ohyho hpsor|hh ghprjudsklfv zlwk gdwd dw wkh lqgxvwu| ohyho1 Zh frpsxwh rxu sulpdu| ghshqghqw

yduldeoh/ lqgxvwu|0ohyho fkdqjh lq surwhfwhg0zrunhu hpsor|phqw vkduh/ iurp wkh 4<;;04<<9 Dqqxdo

Ghprjudsklf Ilohv ri wkh Fxuuhqw Srsxodwlrq Vxuyh| +FSV,1 Wkh FSV lv d prqwko| vxuyh| wkdw dvnv

uhvsrqghqwv derxw fxuuhqw hpsor|phqw vwdwxv lqfoxglqj krxuv zrunhg/ ixoo0wlph2sduw0wlph vwdwxv/

lqgxvwu|/ dqg rffxsdwlrq1 Wkh Dqqxdo Ghprjudsklf Ilohv/ zklfk duh jdwkhuhg e| wkh FSV hdfk

Pdufk/ frqvlvw ri d vshfl�f vhw ri pruh ghwdlohg txhvwlrqv rq hpsor|phqw rxwfrphv ryhu wkh sdvw

|hdu1 Wkh Pdufk FSV r�huv lqirupdwlrq vxfk dv zhhnv dqg krxuv ri zrun/ udwhv ri sd|/ dqg qxpehu

ri mrev1 Wr dqdo|}h fkdqjhv lq erwk wkh vwrfn dqg  rz ri hpsor|phqw vkduhv/ zh h{dplqh erwk mrev

wkh hpsor|hh kdv khog iru d orqj shulrg ri wlph dqg qhz mrev1 Li zrunhuv zkr vzlwfk mrev frxog eh

dvvxphg wr eh uhsuhvhqwdwlyh ri wkh ryhudoo vhw ri zrunhuv +zlwk wkh srvvleoh h{fhswlrq ri surwhfwhg

vwdwxv,/ wkhq zh frxog uhvwulfw dwwhqwlrq lq rxu vwxg| wr  rz ri hpsor|hhv lqwr d �up2lqgxvwu| dv

dq lqglfdwru ri krz wkh �up2lqgxvwu| lv dgmxvwlqj wr d srvw0FUD<4 htxloleulxp1 Krzhyhu/ ehfdxvh

pdq| qhz mrev duh vkruw0olyhg +vhh Iduehu +4<<7,,/ wkh fkdqjh lq dq lqgxvwu|*v vwrfn ri zrunhuv pd|

qrw eh dffxudwho| uh hfwhg e| wkh  rz lqwr wkh lqgxvwu|1 Zh gh�qh d FSV uhvsrqghqw dv kroglqj d

qhz mre li wkh shuvrq uhsruwv kdylqj zrunhg iru wzr ru pruh hpsor|huv gxulqj wkh suhylrxv fdohqgdu

|hdu1

Zh irfxv rxu dqdo|vlv rq wzr jurxsv ri surwhfwhg zrunhuv1 Zh xvh wkh eodfn hpsor|phqw vkduh

� wkdw lv/ qxpehu ri eodfn zrunhuv lq wkh lqgxvwu| glylghg e| wkh qxpehu ri zrunhuv lq wkh lqgxvwu|

49 Dv zh qrwhg deryh +vhh irrwqrwh 5,/ rxu prgho grhv qrw suhfoxgh wkh srvvlelolw| wkdw glvsdudwh lpsdfw klulqj

oldelolw| frxog ohdg �upv zlwk orz suh0FUD<4 surwhfwhg zrunhu hpsor|phqw vkduhv wr lqfuhdvh hpsor|phqw ri

surwhfwhg zrunhuv diwhu wkh odz1 Lq rxu hpslulfdo dqdo|vlv/ zh vhhn wr h{dplqh hpsor|phqw gdwd iurp hylghqfh ri

txrwdv ru vruwlqj/ exw zh pdnh qr h�ruw wr ghwhuplqh zkhwkhu dq| revhuyhg txrwd h�hfwv dulvh iurp fkdqjhv lq

wkh glvsdudwh lpsdfw vwdqgdugv ru lqfuhdvhv lq glvsdudwh wuhdwphqw gdpdjh dzdugv1
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� dqg ihpdoh hpsor|phqw vkduh dv phdvxuhv ri wkh frpsrvlwlrq ri zrunhuv lq d jlyhq lqgxvwu|1

Zkloh FUD<4 glg d�hfw wkh uljkwv ri roghu zrunhuv dqg qrq0eodfn plqrulwlhv/ zh rplw frqvlghudwlrq

ri wkhvh surwhfwhg jurxsv1 Zh gurs roghu zrunhuv ehfdxvh wkh h�hfwv ri FUD<4 rq wkh DGHD zhuh

uhodwlyho| plqru/ dqg ehfdxvh ghprjudsklf fkdqjhv ryhu wkh shulrg zh vwxg| zrxog pdnh lw gl!fxow

wr vhsdudwh wkh h�hfw ri FUD<4 iurp rwkhu idfwruv d�hfwlqj hpsor|phqw ri roghu zrunhuv1 Qrq0

eodfn plqrulwlhv duh rplwwhg ehfdxvh udwhv ri glvfulplqdwlrq frpsodlqwv duh pxfk orzhu dprqj wkhvh

zrunhuv wkdq dprqj eodfnv/ dqg ehfdxvh ri wkh h�hfwv ri lppljudwlrq rq wkh frpsrvlwlrq ri wklv

jurxs1 Zh ixuwkhu uhvwulfw dwwhqwlrq wr lqgxvwulhv iru zklfk wkh FSV vxuyh|hg dw ohdvw 433 zrunhuv

lq erwk wkh suh0FUD<4 dqg srvw0FUD<4 shulrgv1 Zkloh wkhuh duh 576 lqgxvwulhv uhsuhvhqwhg lq rxu

gdwd/ rqo| 533 phhw wklv vhohfwlrq fulwhulrq1 Zkhq orrnlqj dw qhz mrev rqo|/ zh olplw wkh dqdo|vlv

wr wkh 464 lqgxvwulhv zlwk dw ohdvw 73 suh0FUD<4 dqg 73 srvw0FUD<4 revhuydwlrqv1 Wr phdvxuh

suh0FUD<4 surwhfwhg0zrunhu hpsor|phqw vkduhv/ zh xvh wkh 8( vdpsoh ri wkh 4<<3 Fhqvxv1 Wklv

vhfrqg vrxufh ri hpsor|phqw vkduh gdwd lqvxuhv wkdw dq| phdvxuhphqw huuru lq rxu h{sodqdwru|

yduldeohv lv xqfruuhodwhg zlwk wkh huuru lq rxu ghshqghqw yduldeoh +vhh ehorz,1 Rxu �qdo gdwd vrxufh

lv d uhfrug ri hpsor|phqw glvfulplqdwlrq frpsodlqwv �ohg zlwk wkh HHRF1 Zh xvh wklv gdwd vrxufh

dv d zd| ri phdvxulqj wkh vxvfhswlelolw| ri d sduwlfxodu lqgxvwu| wr hpsor|phqw glvfulplqdwlrq

olwljdwlrq1 Doo olwljdqwv zkr fkdujh hpsor|phqw glvfulplqdwlrq xqghu Wlwoh YLL pxvw vwduw wkhlu

sxuvxlw ri uhguhvv zlwk d frpsodlqw wr wkh HHRF14: Wkh gdwd lqfoxgh wkh lqgxvwu| +50gljlw, ri wkh

�up/ wkh lvvxh ri wkh frpsodlqw +iru h{dpsoh/ whuplqdwlrq/ klulqj/ ru kdudvvphqw,/ wkh edvlv ri

wkh frpsodlqw +iru h{dpsoh/ djh/ udfh/ ru jhqghu,/ dqg ghprjudsklf lqirupdwlrq derxw wkh shuvrq

�olqj wkh frpsodlqw1 Zh gurs wkh frpsodlqwv wkdw duh irfxvhg rq klulqj rqo| +ohvv wkdq 9( ri wkh

wrwdo fdvhv,14; Zh dqdo|}h jhqghu0edvhg fdvhv eurxjkw e| zrphq dqg udfh0edvhg fdvhv eurxjkw e|

eodfnv1 Wklv ghohwhv wkh uhodwlyho| vpdoo qxpehu ri uhyhuvh glvfulplqdwlrq fdvhv1

Wdeohv 4 dqg 5 vxppdul}h wkh FSV dqg Fhqvxv gdwd1 Wkh �uvw froxpq ri Wdeoh 4 surylghv

vxppdu| vwdwlvwlfv iru doo uhvsrqghqwv wr wkh FSV Dqqxdo Ghprjudsklf Iloh iurp 4<;;04<<9 zkr

zhuh hpsor|hg lq rqh ri wkh 533 lqgxvwulhv lq rxu vdpsoh1 Wkh vhfrqg froxpq olvwv wkh vdph

4: Fodlpv xqghu wkh Flylo Uljkwv Dfw ri 4;99 gr qrw jr wkurxjk wkh HHRF1 Krzhyhu/ zh dqdo|}h HHRF gdwd iurp

ehiruh FUD<4 wkdw lqyroyh qrq0klulqj frpsodlqwv1 Lq wkh |hduv ehiruh FUD<4 +dqg hvshfldoo| diwhu Sdwwhuvrq,/

rqo| klulqj fdvhv frxog eh �ohg xqghu FUD ri 4;991

4; Zkloh zh h{solflwo| prghohg rqo| whuplqdwlrq frvwv/ wkh prgho dssolhv htxdoo| zhoo wr dq| rq0wkh0mre +wkdw lv/

srvw0klulqj, frpsodlqw1
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Wdeoh 4= Vxppdu| Vwdwlvwlfv iurp wkh 4<;;04<<9 Pdufk FSV

Hqwluh Vdpsoh �Qhz� Mrev

Wrwdo Revhuydwlrqv 8<8/8:8 ;</4;;

Eodfn ;1:( :18(

Plqrulw| 561:( 531<(

Ihpdoh 7:13( 781:(

73 ru roghu 6;14( 5615(

Phdq Krxuo| Hduqlqjv '44145 '<15;

+;5155, +4714<,

Phdq Djh 6:17 6613

+4317, +<1;,

Phdq Zhhno| Krxuv 681< 6719

+4:1;, +4;1:,

\hduv Hgxfdwlrq 4614 4615

+618, +616,

Vwdwh Xqhpsor|phqw 81<:( 81;:(

+419(, +419(,

QRWHV= Gdwd/ zklfk lqfoxgh hpsor|hg shrsoh ehwzhhq wkh djhv ri 53 dqg 8</ duh iurp wkh 4<;;04<<9

Dqqxdo Ghprjudsklf Iloh ri wkh Fhqvxv ri Srsxodwlrq Vxuyh|1 Wkh vxuyh| lv dgplqlvwhuhg lq Pdufk ri hdfk

|hdu1 Hduqlqjv duh wkh dyhudjh iru wkh suhylrxv fdohqgdu |hdu1 Krxuv zrunhg uhihuv wr doo mrev lq wkh zhhn

ehiruh wkh vxuyh|1 Shrsoh zhuh fodvvl�hg dv kroglqj �qhz mrev� li wkh| uhsruwhg zrunlqj dw pruh wkdq rqh

mre lq wkh suhylrxv fdohqgdu |hdu1 Vwdqgdug ghyldwlrqv lq sduhqwkhvhv1

lqirupdwlrq iru wkrvh uhvsrqghqwv zkr wrrn d qhz mre lq rqh ri wkh 464 lqgxvwulhv lq rxu qhz mre

vdpsoh1 Wkh mre vzlwfkhuv duh |rxqjhu/ ohvv zhoo sdlg/ dqg vrphzkdw pruh olnho| wr eh zklwh phq

wkdq wkh vdpsoh dv d zkroh1 Wkh jurxsv duh frpsdudeoh lq whupv ri hgxfdwlrq dqg krxuv zrunhg1

Dovr/ wkhuh lv qrw d qrwhzruwk| gl�huhqfh ehwzhhq vwdwh xqhpsor|phqw udwhv iru wkh wzr jurxsv/

lqglfdwlqj wkdw orfdo hfrqrplf frqglwlrqv duh qrw wkh sulpdu| ghwhuplqdqw ri wxuqryhu1

715 Fkdqjhv lq Lqgxvwu| Hpsor|phqw Vkduhv Ehiruh dqg Diwhu FUD<4

Zh ehjlq rxu dqdo|vlv e| h{dplqlqj wkh suh0FUD<4 wr srvw0FUD<4 fkdqjh lq surwhfwhg0zrunhu

hpsor|phqw vkduhv e| lqgxvwu|1 Rxu sulpdu| remhfwlyh lv wr dvvhvv wkh uhodwlyh vwuhqjwkv ri wkh

vruwlqj dqg txrwd h�hfwv1 Wkh vruwlqj h�hfw vxjjhvwv wkdw lqfuhdvhv lq wkh frvwv ri glvsodflqj

hpsor|hhv zrxog ohdg wr juhdwhu frqfhqwudwlrq ri surwhfwhg zrunhuv lq wkh lqgxvwulhv zkhuh wkh|
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Wdeoh 5= Vxppdu| Vwdwlvwlfv iurp Lqgxvwulhv

FSV Suh0FUD<4 FSV Srvw0FUD<4 4<<3 Fhqvxv

Wrwdo Revhuydwlrqv 533 533 533

Eodfn Vkduh ;15( ;14( :1;(

Ihpdoh Vkduh 741<( 731;( 6:17(

Phdq Djh 6<15

+513,

Phdq Dqqxdo Hduqlqjv '57/8;;

+:/367,

Qxpehu ri Revhuydwlrqv 4/498d 4/498d 53/835

lq Lqgxvwu| +5/38:, +5/38:, +67/95<,

QRWHV= Gdwd duh dyhudjhv iru wkh 533 Fhqvxv Exuhdx Lqgxvwu| fodvvl�fdwlrqv iru zklfk wkhuh duh dw ohdvw

433 revhuydwlrqv iru erwk wkh 4<;;04<<4 FSVv dqg wkh 4<<604<<9 FSVv1 FSV gdwd dyhudjhv dfurvv doo

hpsor|hg shrsoh 53 wr 8<1 Fhqvxv gdwd dyhudjhv dfurvv doo hpsor|hhv zkr zrunhg pruh wkdq 58 zhhnv lq

4<;< dqg dw ohdvw 63 krxuv gxulqj wkh zhhn sulru wr wkh vxuyh|1 Iljxuhv vxshuvfulswhg d duh wkh plqlpxp ri

wkh vxp ri wkh revhuydwlrqv lq wkh 4<;;04<<4 FSVv dqg wkh vxp ri wkh revhuydwlrqv lq wkh 4<<604<<9 FSVv1

Vwdqgdug ghyldwlrqv lq sduhqwkhvhv1

duh ohdvw frvwo| wr hpsor|/ zkloh wkh txrwd h�hfw zrxog suhglfw wkdw lqgxvwulhv zlwk orz suh0

FUD<4 surwhfwhg0zrunhu frqfhqwudwlrqv zrxog wu| wr uhgxfh h{srvxuh wr odzvxlwv e| lqfuhdvlqj

wkhlu hpsor|phqw ri wkhvh zrunhuv1 Wr vhh li hlwkhu sdwwhuq hphujhv iurp wkh gdwd/ zh uhodwh wkh

fkdqjh lq surwhfwhg0zrunhu hpsor|phqw vkduhv wr wkh ohyho ri surwhfwhg0zrunhu hpsor|phqw vkduhv

sulru wr wkh odz1 Iru d surwhfwhg fodvv n dqg dq lqgxvwu| l/ zh gh�qh wkh suh0FUD<4 wr srvw0FUD<4

FSV fkdqjh lq wkh surwhfwhg0zrunhu hpsor|phqw vkduh dv

FSV Vkduh Fkdqjh
�&

@
s
�&cb�3bS

q
�cb�3bS

� s
�&cHH3b�

q
�cHH3b�

+9,

zkhuh s
�&|

lv wkh qxpehu ri zrunhuv lq d surwhfwhg fodvv n hpsor|hg lq lqgxvwu| l vxuyh|hg e| wkh

FSV lq |hduv w dqg q
�|
lv wkh wrwdo qxpehu ri zrunhuv vxuyh|hg e| wkh FSV lq |hduv w zkr zhuh

hpsor|hg lq lqgxvwu| l14< Lw zrxog eh d vwudljkwiruzdug fdofxodwlrq wr phdvxuh wkh uhodwlrqvkls

4< Zh zhljkw rxu uhjuhvvlrqv e| wkh qxpehu ri hpsor|hhv lq wkh lqgxvwu| +?, ehfdxvh wkh FSV vkduh fdofxodwlrqv

duh hvwlpdwhv iurp d olplwhg vdpsoh1 Lq hfrqrplf whupv/ wklv pdnhv wkh xqlw ri revhuydwlrq d shuvrq udwkhu

wkdq d �up1 Krzhyhu/ zh dovr glg wkh dqdo|vlv zlwkrxw zhljkwv dqg irxqg wkdw wklv glg qrw pdwhuldoo| d�hfw wkh

frqfoxvlrqv1
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ehwzhhq +9, dqg suh0FUD<4 hpsor|phqw vkduh1 Krzhyhu/ vlqfh suh0FUD<4 vkduh lv dq hvwlpdwh

edvhg rq d �qlwh +wkrxjk idluo| odujh, vdpsoh/ xvlqj wkh vdph suh0FUD<4 phdvxuh iru erwk wkh

fkdqjh lq vkduh dqg wkh lqlwldo vkduh zrxog olnho| eldv wkh uhvxow wrzdugv �qglqj hylghqfh ri wkh

txrwd h�hfw1 Wkdw lv/ vlqfh wkh srvw0FUD<4 phdvxuh grhv qrw kdyh wkh vdph vdpsolqj huuru dv

wkh suh0FUD<4 hvwlpdwh/ wkhuh zrxog dsshdu wr eh phdq uhyhuvlrq lq wkh vkduhv hyhq li wklv glg

qrw dffxudwho| uh hfw hpsor|hu ehkdylru1 Zh wkhuhiruh xvh wkh 4<<3 Fhqvxv dv rxu phdvxuh ri

suh0FUD<4 hpsor|phqw vkduh ehfdxvh wkh vdpsolqj huuruv ri wkh Fhqvxv dqg wkh suh0FUD<4 FSV

vdpsohv vkrxog eh xqfruuhodwhg153 Iru surwhfwhg0zrunhu fodvv n dqg lqgxvwu| l/ zh gh�qh wkh

suh0FUD<4 Fhqvxv ohyho ri surwhfwhg0zrunhu hpsor|phqw vkduh dv

Fhqvxv Vkduh Ohyho
�&

@
t
�&

p
�

>

zkhuh t
�&
lv wkh qxpehu ri zrunhuv lq d surwhfwhg fodvv n hpsor|hg lq lqgxvwu| l vxuyh|hg e| wkh

4<<3 Fhqvxv dqgp
�
lv wkh wrwdo qxpehu ri zrunhuv vxuyh|hg e| wkh 4<<3 Fhqvxv zkr zhuh hpsor|hg

lq lqgxvwu| l1 Iru erwk surwhfwhg fodvvhv n +eodfn dqg ihpdoh,/ zh uxq uhjuhvvlrqv ri wkh irup

FSV Vkduh Fkdqjh
�&

@ �
&
. �

&
Fhqvxv Vkduh Ohyho

�&
. �

�&
= +:,

Zh uxq hdfk uhjuhvvlrq wzlfh= �uvw iru doo zrunhuv dqg wkhq xvlqj rqo| qhz mrev lq wkh FSV vdpsoh1

Sdqho D ri Wdeoh 6 glvsod|v uhvxowv iru wkh uhjuhvvlrqv xvlqj doo zrunhuv/ zkloh Iljxuh 4 vkrzv

wkh uhodwlrqvklsv judsklfdoo|1 Sdqho E ri Wdeoh 6 vkrzv wkh uhvxowv zkhq zh olplw wkh vdpsoh wr

wkrvh FSV uhvsrqghqwv zkrvh mre zdv qhz dw wkh wlph ri wkh vdpsoh1 Qrqh ri wkh frh!flhqwv duh

vwdwlvwlfdoo| vljql�fdqw/ wkrxjk wkh hvwlpdwhv duh uhdvrqdeo| suhflvh1 Wklv zrxog vhhp wr lpso| wkdw

FUD<4 kdg qhlwkhu d vwurqj vruwlqj qru d vwurqj txrwd h�hfw rq hpsor|phqw ri eodfnv ru zrphq1

Krzhyhu/ dq| lqwhusuhwdwlrq ri Wdeoh 6 vkrxog sxw hpsor|phqw vkduhv ri eodfnv dqg zrphq lq

klvwrulfdo frqwh{w1 Li FUD<4 fkdqjhg wkh wuhqg lq vruwlqj ru txrwdv/ wkhq wkh lqqrfxrxv h�hfwv

vxjjhvwhg e| Wdeoh 6 frxog eh xqghuvwdwhg1 Wr dgguhvv wklv srvvlelolw|/ zh udq uhjuhvvlrqv xvlqj wkh

vshfl�fdwlrq lq Htxdwlrq +:,/ exw orrnlqj dw d shulrg ehiruh FUD<41 Zh qrz orrn dw wkh fkdqjh lq

hpsor|phqw vkduhv iurp 4<;604<;9 wr 4<;;04<<4 dqg xvh wkh 4<;3 Fhqvxv dv wkh phdvxuh ri lqlwldo

hpsor|phqw vkduh154 Wkh uhvxowv duh glvsod|hg lq Wdeoh 71 Iru erwk eodfnv dqg zrphq/ wkhuh zdv

53 Lq idfw/ vlqfh wkh vdpsoh vl}h ri wkh Fhqvxv lv kxjh/ vdpsolqj huuru vkrxog eh doprvw qrq0h{lvwhqw1

54 Pdufk FSV lqgxvwu| fodvvl�fdwlrqv fkdqjhg lq 4<;6/ vr zh fdqqrw xvh suh04<;6 FSV1
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Wdeoh 6= Fkdqjh lq Surwhfwhg0Zrunhu Hpsor|phqw Vkduhv iurp wkh 4<;;0<4 wr 4<<60<9 Shulrgv

Eodfn Ihpdoh

Sdqho D= Doo Hpsor|hhv

4<<3 Fhqvxv Vkduh Ohyho 0313348 3133:8

+313664, +313487,

U5 31334 31334

Sdqho E= FSV Qhz Kluhv Rqo|

4<<3 Fhqvxv Vkduh Ohyho 313436 31346<

+31388:, +31357<,

U5 31334 31335

QRWHV= Ghshqghqw yduldeoh lv FSV Vkduh Fkdqjh iurp wkh 4<;;0<4 shulrg wr wkh 4<<60<9 shulrg1 Hdfk

sdqho D uhjuhvvlrq kdv 533 revhuydwlrqv dqg hdfk sdqho E uhjuhvvlrq kdv 464 revhuydwlrqv/ zkhuh dq

revhuydwlrq lv d Fhqvxv Exuhdx lqgxvwu| frgh1 Lqgxvwulhv zhuh rqo| lqfoxghg lq wkh doo hpsor|hhv +qhz

kluhv, uhjuhvvlrqv li wkhuh zhuh dw ohdvw 433 +73, shrsoh zkr uhsruwhg zrunlqj lq wkdw lqgxvwu| lq erwk wkh

suh0 dqg srvw0FUD<4 FSV vdpsohv1 Qhz kluhv duh zrunhuv zkr uhsruwhg pruh wkdq rqh hpsor|hu iru wkh

suhylrxv fdohqgdu |hdu1 Vwdqgdug huuruv lq sduhqwkhvhv1 Uhjuhvvlrqv duh zhljkwhg e| wkh plqlpxp qxpehu

ri hpsor|hhv xvhg wr jhqhudwh wkh wzr FSV vkduhv1

d fohdu wuhqg gxulqj wkh 4<;3*v iru wkrvh lqgxvwulhv zlwk ihzhu ri hdfk ri wkhvh w|shv ri zrunhuv wr

kluh pruh1 Wkdw lv/ gxulqj wkh 4<;3*v/ wkh lqgxvwulhv wkdw kdg ehhq wkh prvw vhjuhjdwhg dorqj udfldo

dqg jhqghu olqhv zhuh ehfrplqj ohvv vr1 Jlyhq wkh uhvxowv lq Wdeoh 6/ krzhyhu/ lw lv fohdu wkdw wklv

wuhqg glg qrw frqwlqxh diwhu FUD<41 Wklv fkdqjh lq wuhqg diwhu FUD<4 surylghv hylghqfh wkdw lv

frqvlvwhqw zlwk FUD<4 ohdglqj wr d vruwlqj h�hfw1 Dw wkh yhu| ohdvw/ Wdeohv 6 dqg 7 dqg Iljxuh 4

doorz xv wr frqfoxgh wkdw FUD<4 glg qrw ohdg wr zlghvsuhdg klulqj e| txrwd1 Dv d urexvwqhvv

fkhfn/ zh uhod{ wkh dvvxpswlrq lpsolhg e| rxu Htxdwlrq +:, wkdw wkh uhodwlrqvkls ehwzhhq FSV

Vkduh Fkdqjh dqg wkh Fhqvxv Vkduh Ohyho lv prqrwrqlf1 Wr vhh zk| wklv lv srwhqwldoo| lpsruwdqw/

vxssrvh wkh txrwd h�hfw lv ihow vwurqjo| e| rqo| wkrvh lqgxvwulhv zlwk wkh yhu| orzhvw suh0FUD<4

surwhfwhg0zrunhu hpsor|phqw vkduhv1 Li wkh vruwlqj h�hfw grplqdwhv iru doo rwkhu �upv/ wkhq rxu

olqhdu vshfl�fdwlrq pd| vwloo vkrz odujhu jdlqv lq surwhfwhg0zrunhu hpsor|phqw vkduhv iru �upv

zlwk odujhu suh0FUD<4 ohyhov1 Doorzlqj iru d qrq0prqrwrqlf uhodwlrqvkls pd| surylgh hylghqfh lq

idyru ri wkh txrwd h�hfw � hylghqfh wkdw zrxog eh plvvhg e| wkh prqrwrqlf vshfl�fdwlrq1 Xqghu

wklv k|srwkhvlv/ zh pljkw h{shfw wr vhh lqfuhdvhv lq surwhfwhg0zrunhu hpsor|phqw vkduhv dw erwk

wkh ohiw dqg uljkw h{wuhphv ri Iljxuh 41 Wklv/ krzhyhu/ lv qrw vxssruwhg e| wkh judskv/ qru zdv lw
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Wdeoh 7= Fkdqjh lq Surwhfwhg0Zrunhu Hpsor|phqw Vkduhv iurp wkh 4<;60;9 wr 4<;;0<4 Shulrgv

Eodfn Ihpdoh

4<;3 Fhqvxv Vkduh Ohyho 0314456 031347:

+3134<8, +3133:8,

U5 31475 3134<

QRWHV= Ghshqghqw yduldeoh lv FSV Vkduh Fkdqjh iurp wkh 4<;60;9 shulrg wr wkh 4<;;04<<4 shulrg1 Hdfk

uhjuhvvlrq kdv 536 revhuydwlrqv/ zkhuh dq revhuydwlrq lv d Fhqvxv Exuhdx lqgxvwu| frgh1 Lqfoxghg

lqgxvwulhv kdg dw ohdvw 433 shrsoh zkr uhsruwhg zrunlqj lq wkdw lqgxvwu| lq erwk wkh 4<;604<;9 dqg

4<;;04<<4 FSV vdpsohv1 Vwdqgdug huuruv lq sduhqwkhvhv1 Uhjuhvvlrqv duh zhljkwhg e| wkh plqlpxp

qxpehu ri hpsor|hhv xvhg wr jhqhudwh wkh wzr FSV vkduhv1

vxssruwhg e| ohvv uhvwulfwlyh uhjuhvvlrqv zh udq1 Ryhudoo/ zh �qg qr hylghqfh wkdw wkh �upv dqg

lqgxvwulhv zlwk orz surwhfwhg0zrunhu hpsor|phqw vkduhv ihow dq| suhvvxuh wr lqfuhdvh wkhlu vkduhv dv

d uhvxow ri FUD<41 Wr ixuwkhu sureh wkh hylghqfh ri vruwlqj dqg wkh wuhqgv lq hpsor|phqw vkduhv/

zh wxuq iurp phdq surwhfwhg0zrunhu hpsor|phqw vkduhv wr wkh yduldqfh lq hpsor|phqw vkduhv1 Li

FUD<4 ohg surwhfwhg zrunhuv wr ehfrph pruh frqfhqwudwhg lq fhuwdlq lqgxvwulhv/ wkhq wkhuh vkrxog

kdyh ehhq d wuhqg wrzdug juhdwhu lqwhu0lqgxvwu| yduldqfh lq hpsor|phqw vkduhv ehjlqqlqj lq derxw

4<<51 Zh fdofxodwhg wkh vwdqgdug ghyldwlrq ri hdfk surwhfwhg0zrunhu fodvvl�fdwlrq lq hdfk |hdu

xvlqj wkh 4:3 lqgxvwulhv iru zklfk wkhuh duh dw ohdvw 83 revhuydwlrqv lq hyhu| FSV iurp 4<;6 wr

4<<91 Dv vkrzq lq Iljxuh 5+d,/ lqwhu0lqgxvwu| yduldwlrq lq eodfn hpsor|phqw vkduhv wuhqghg grzq

vwhdglo| iurp 4<;6 wr wkh wlph ri FUD<41 Krzhyhu/ vkruwo| diwhu wkh Dfw/ wkh wuhqg ehjdq wr uhyhuvh

vkduso|1 Iljxuh 5+e, vkrzv d vlplodu/ li ohvv vkdus/ wuhqg iru ihpdoh hpsor|phqw0vkduh yduldwlrq1

Wkhvh �jxuhv surylgh ixuwkhu hylghqfh frqvlvwhqw zlwk FUD<4 ohdglqj wr hpsor|hhv frqfhqwudwlqj

dw �upv wkdw duh ohdvw olnho| wr eh d�hfwhg e| wkh lqfuhdvhg olwljdwlrq frvwv dvvrfldwhg zlwk wkh Dfw1

716 Hpsor|phqw Vkduhv dqg Glvfulplqdwlrq Frpsodlqwv Udwhv

Zh ixuwkhu h{soruh hpsor|huv* uhvsrqvhv wr FUD<4 e| h{dplqlqj wkh uhodwlrqvkls ehwzhhq surwhfwhg0

zrunhu hpsor|phqw vkduhv dqg wkh surshqvlw| ri zrunhuv wr �oh glvfulplqdwlrq frpsodlqwv zlwk wkh

HHRF1 Zkloh lq wkh suhylrxv vxevhfwlrq zh zhuh deoh wr frqgxfw rxu dqdo|vlv dw wkh 60gljlw lqgxv0

wu| ohyho/ wkh HHRF fodvvl�hv wkh lqgxvwu| ri d sodlqwl�*v hpsor|hu dw wkh 50gljlw ohyho1 Khqfh/ rxu

dqdo|vlv khuh lv olplwhg wr wkh frduvhu lqgxvwu| gh�qlwlrqv1 Wr phdvxuh wkh surshqvlw| ri zrunhuv wr

�oh frpsodlqwv zlwk wkh HHRF/ zh frpsxwh wkh udwlr ri frpsodlqwv �ohg lq 4<<3 wr zrunhuv hpsor|hg
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lq 4<<31 Wkdw lv/ zh vwduw zlwk wkh qxpehu ri qrq0klulqj edvhg frpsodlqwv �ohg lq 4<<3 e| phpehuv

ri surwhfwhg jurxs n hpsor|hg lq lqgxvwu| l dqg wkhq glylgh e| wkh qxpehu ri qxpehu ri zrunhuv

lq surwhfwhg jurxs n hpsor|hg lq lqgxvwu| l vxuyh|hg e| wkh 4<<3 Fhqvxv155 Wdeoh 8 suhvhqwv d

vxppdu| ri wkh lqgxvwu|0ohyho HHRF frpsodlqw udwhv dqg wkhlu uhodwlrqvkls zlwk surwhfwhg0zrunhu

hpsor|phqw vkduhv1 Frpsodlqw udwhv ydu| gudpdwlfdoo| e| surwhfwhg jurxs dqg lqgxvwu|1 Eodfn

frpsodlqw udwhv duh qrwlfhdeo| kljkhu wkdq wkrvh iru zrphq/ zlwk ryhu 318( ri hpsor|hhv �olqj dq

HHRF frpsodlqw lq 4<<3156 Vrph lqgxvwulhv kdyh frpsodlqw udwhv ohvv wkdq 314( +iru h{dpsoh/

djulfxowxuh dqg hqjlqhhulqj,/ zkloh rwkhuv kdyh udwhv ryhu 5( +plqlqj,1 Frpsodlqw udwhv duh doprvw

whq wlphv orzhu iru zrphq1 Djdlq/ wkhuh lv vxevwdqwldo yduldwlrq lq zrphqv* frpsodlqwv dfurvv lq0

gxvwulhv/ iurp doprvw qr frpsodlqwv lq wh{wlohv dqg odz/ wr yhu| kljk udwhv +6 shu 4/333, lq phwdov1

Wkh odvw urz ri Wdeoh 8 glvsod|v wkh fruuhodwlrq ehwzhhq wkh lqgxvwu| frpsodlqw udwh lq 4<<3

shulrg dqg wkh lqgxvwu| surwhfwhg0zrunhu hpsor|phqw vkduh lq 4<<31 Iru erwk zrphq dqg eodfnv/

wklv fruuhodwlrq lv odujh/ qhjdwlyh/ dqg vwdwlvwlfdoo| vljql�fdqw1 Wkdw lv/ lq lqgxvwulhv zkhuh zrphq

dqg eodfnv kdyh uhodwlyho| orz uhsuhvhqwdwlrq/ wkh| �oh d uhodwlyho| odujh qxpehu ri frpsodlqwv157

Zh dovr qrwh wkdw wkh frpsodlqw udwhv iru d jlyhq lqgxvwu| duh kljko| fruuhodwhg dfurvv wkh wzr

surwhfwhg jurxsv +fruuhodwlrq frh!flhqw ri 31:7,1 Wkh �qglqj ri d qhjdwlyh fruuhodwlrq ehwzhhq

surwhfwhg0zrunhu hpsor|phqw vkduh dqg wkh suh0FUD<4 HHRF frpsodlqw udwh lv frqvlvwhqw zlwk

wkh dvvxpswlrqv xqghuo|lqj erwk wkh vruwlqj dqg txrwd h�hfwv lq rxu prgho1 Wr vhh wklv/ qrwh wkdw li

lqgxvwulhv gl�hu lq wkhlu vxvfhswlelolw| wr glvfulplqdwlrq vxlwv/ wkhq zh zrxog h{shfw lqgxvwulhv zlwk

kljkhu vxvfhswlelolw| +dqg shukdsv d kljkhu udwh ri frpsodlqw, wr hpsor| ihzhu surwhfwhg zrunhuv1

55 Zh dovr phdvxuhg wkh surshqvlw| wr �oh frpsodlqwv e| frpsxwlqj wkh udwlr ri frpsodlqwv �ohg ehwzhhq 4<;:

dqg 4<<4 wr zrunhuv hpsor|hg lq 4<<31 Wklv orqjhu zlqgrz ri HHRF frpsodlqwv uhgxfhv wkh udqgrpqhvv lq wkh

duulydo udwh ri frpsodlqwv/ exw lqwurgxfhv phdvxuhphqw sureohpv li hpsor|phqw jurzwk udwhv dqg surwhfwhg0zrunhu

hpsor|phqw vkduhv fkdqjhg gl�huhqwldoo| dprqj lqgxvwulhv1 Rxu uhvxowv duh qrw vhqvlwlyh wr wklv phdvxuhphqw

fkrlfh1

56 Wr jhw wkh phdq frpsodlqw udwh ru hpsor|phqw vkduh iru wkh zkroh vdpsoh uhtxluhv zhljkwlqj e| wkh qxpehu

ri zrunhuv lq wkh lqgxvwu|1 Zhljkwlqj kdv yhu| olwwoh h�hfw rq wkh vxppdu| vwdwlvwlfv/ vr wkh �jxuhv glvsod|hg lq

Wdeoh 8 duh xqzhljkwhg1

57 Li wkhuh lv frqvlghudeoh huuru lq wkh HHRF*v fodvvl�fdwlrq ri lqgxvwu| frghv/ zh zrxog h{shfw wr �qg qhjdwlyh

fruuhodwlrq ehfdxvh wkh plv0fodvvl�hg revhuydwlrqv zrxog eh glvsursruwlrqdwho| doorwwhg wr vpdoohu lqgxvwulhv1

Krzhyhu/ wkhuh lv qr fruuhodwlrq iru rwkhu surwhfwhg jurxsv qrw vshfl�fdoo| dqdo|}hg khuh +roghu zrunhuv dqg doo

plqrulwlhv,/ zklfk vxjjhvwv wkdw HHRF phdvxuhphqw huuru dorqh lv qrw gulylqj wkh fruuhodwlrq1
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Wdeoh 8= HHRF Frpsodlqwv Vxppdu| Vwdwlvwlfv

Eodfn Ihpdoh

Phdq 4<<3 Fhqvxv Vkduh Ohyho ;173( 6:14;(

Plqlpxp 416;( 81;9(

Pd{lpxp 5714( <31;(

4<<3 HHRF Frpsodlqwv shu 4333 Zrunhuv 819< 31:4

Plqlpxp 3196 3136

Pd{lpxp 56186 6149

Fruuhodwlrq ehwzhhq 4<<3 Frpsodlqw Udwh �3=55;5� �3=6;4;���

dqg 4<<3 Fhqvxv Vkduh Ohyho

QRWHV= Gdwd duh dyhudjhv iru wkh :5 50gljlw VLF frghv iru zklfk wkhuh duh HHRF dqg Fhqvxv gdwd1

Hpsor|phqw vkduhv duh qxpehu ri surwhfwhg zrunhuv lq dq lqgxvwu| glylghg e| qxpehu ri wrwdo zrunhuv lq

wkh lqgxvwu| frpsxwhg xvlqj wkh 8( vdpsoh ri wkh 4<<3 Fhqvxv1 Frpsodlqw udwhv duh qxpehu ri qrq0klulqj

glvfulplqdwlrq frpsodlqwv �ohg e| phpehuv ri d jlyhq surwhfwhg jurxs ryhu wkh shulrg vshfl�hg glylghg e|

wkh hvwlpdwhg qxpehu ri surwhfwhg zrunhuv lq wkdw lqgxvwu| lq 4<<3 frpsxwhg xvlqj wkh 4<<3 Fhqvxv1 �

dqg ��� lqglfdwh vljql�fdqfh dw wkh 43( dqg 4( ohyhov/ uhvshfwlyho|1

Rq wkh rwkhu kdqg/ li wkh kljkhu ohyhov ri surwhfwhg0zrunhu hpsor|phqw zlwklq dq lqgxvwu| uhgxfh

d olwljdqw*v olnholkrrg ri suhydlolqj/ wkhq kljkhu hpsor|phqw vkduhv zrxog ghwhu zrunhuv iurp �olqj

frpsodlqwv1 Zkloh wkhvh wzr h�hfwv fdqqrw eh glvwlqjxlvkhg zkhq orrnlqj rqo| dw suh0FUD<4 gdwd/

zh fdq wu| wr glvhqwdqjoh wkhp e| uhodwlqj wkh suh0FUD<4 frpsodlqw udwh wr srvw0FUD<4 fkdqjhv

lq hpsor|phqw vkduhv1 Li FUD<4 ohg wr dgglwlrqdo vruwlqj/ wkhq zh h{shfw lqgxvwulhv zlwk kljk

suh0FUD<4 frpsodlqw udwhv wr ixuwkhu uhgxfh surwhfwhg0zrunhu hpsor|phqw vkduhv1 Li txrwd suhv0

vxuhv grplqdwh/ wkhq zh h{shfw lqgxvwulhv zlwk kljk frpsodlqw udwhv wr lqfuhdvh surwhfwhg0zrunhu

hpsor|phqw vkduhv1 Wdeoh 9 uhshdwv wkh uhjuhvvlrqv lq Wdeoh 6/ h{fhsw wkdw zh lqfoxgh rxu wzr

phdvxuhv ri frpsodlqw udwhv dv h{sodqdwru| yduldeohv dqg/ gxh wr wkh qdwxuh ri wkh HHRF gdwd/

zh uxq wkh uhjuhvvlrqv dw wkh 50gljlw VLF ohyho1 Dv lq Wdeoh 6/ wkh frh!flhqwv rq 4<<3 hpsor|phqw

vkduh duh vpdoo dqg lqvljql�fdqw/ dqg/ wkhuhiruh/ xqd�hfwhg e| wkh vdpsoh fkdqjh1 Wkh frh!flhqwv

rq wkh 4<<3 HHRF frpsodlqw udwh duh lqfrqvlvwhqw dfurvv wkh wzr jurxsv ri surwhfwhg zrunhu1 Wkh

uhjuhvvlrq iru zrphq ohdgv wr d yhu| kljk srlqw hvwlpdwh/ vxjjhvwlqj wkdw dq lqfuhdvh ri 4 frpsodlqw

shu 4/333 zrunhuv fruuhvsrqgv wr d 5149( ghfuhdvh lq wkh iudfwlrq ri ihpdohv zrunlqj lq d jlyhq

lqgxvwu|1 Wkh frh!flhqw lv vwdwlvwlfdoo| gl�huhqw iurp }hur1 Wklv vxjjhvwv wkdw lqgxvwulhv zlwk wkh

kljkhvw udwhv ri HHRF frpsodlqwv fxw edfn rq wkhlu ihpdoh hpsor|phqw diwhu FUD<4 dqg surylghv
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Wdeoh 9= Surwhfwhg0Zrunhu Hpsor|phqw Vkduhv dqg HHRF Frpsodlqw Udwhv

Eodfn Ihpdoh

4<<3 HHRF Frpsodlqw Udwh 3188<5 054197

+316868, +;1;5;,

Vkduh iurp 4<<3 Fhqvxv 03136;; 031334;

+313643, +3134;8,

U5 31394 313<4

QRWHV= Ghshqghqw yduldeoh lv FSV Vkduh Fkdqjh1 Hdfk uhjuhvvlrq kdv :5 revhuydwlrqv zkhuh dq

revhuydwlrq lv d 50gljlw VLF frgh1 Vwdqgdug huuruv lq sduhqwkhvhv1 Uhjuhvvlrqv duh zhljkwhg e| wkh qxpehu

ri hpsor|hhv xvhg wr jhqhudwh wkh FSV vkduh1

ixuwkhu hylghqfh frqvlvwhqw zlwk wkh vruwlqj h�hfw1 Wkh srvlwlyh +wkrxjk vpdoo dqg lqvljql�fdqw,

frh!flhqw lq wkh eodfn uhjuhvvlrq grhv qrw vxssruw wklv frqfoxvlrq1

717 Uhvkx"lqj Hpsor|hhv diwhu FUD<4

D frpprq fulwlflvp ri hpsor|phqw glvfulplqdwlrq ohjlvodwlrq lv wkdw/ e| pdnlqj lw kdughu wr glvsodfh

vrph zrunhuv/ wkhvh odzv orzhu hpsor|phqw dprqj wkh yhu| zrunhuv wkh| zhuh phdqw wr surwhfw158

Dqrwkhu frqfhuq udlvhg e| rxu uhvxowv deryh lv wkdw vxfk odzv ohdg zrunhuv wr pryh wrzdugv �upv

zkhuh/ gxh wr wkh ohjlvodwlrq/ wkh| duh ohvv frvwo| wr hpsor|1 Li wklv ohdgv wr wkh orvv ri �up0vshfl�f

kxpdq fdslwdo/ wkhq wkhvh pryhphqwv uhvxow lq vrph lqh!flhqf|1 Dq| lqh!flhqw wxuqryhuv zrxog

olnho| kdyh wr frph iurp yroxqwdu| txlwv e| wkh zrunhuv/ vlqfh lpsrvlqj dqwl0glvfulplqdwlrq uxohv

zrxog suhvxpdeo| qrw ohdg hpsor|huv wr whuplqdwh surwhfwhg zrunhuv159 Li/ iru h{dpsoh/ wkh odzv

ohg wr ghfuhdvhg uhodwlyh zdjhv dw �upv wkdw h{shfwhg d kljkhu exughq iurp wkh qhz odzv/ wkhq

zrunhuv pljkw fkrrvh wr ohdyh1 Wr vhh krz FUD<4 d�hfwhg wkh wxuqryhu udwhv ri surwhfwhg zrunhuv/

zh xvh wkh lqglylgxdo0ohyho gdwd iurp wkh 4<;;04<<9 Pdufk FSV dqg orrn iru d wuhqg lq surwhfwhg0

58 Iru hpslulfdo hylghqfh rq krz uhfhqw glvfulplqdwlrq ohjlvodwlrq kdv d�hfwhg surwhfwhg0zrunhu hpsor|phqw/ vhh

GhOhluh*v +4<<:, dqg Dfhprjox dqg Dqjulvw*v +4<<;, vwxglhv ri wkh Dphulfdq zlwk Glvdelolwlhv Dfw dqg R|hu dqg

Vfkdhihu*v +4<<<e, dqdo|vlv ri FUD<41

59 Vhh/ iru h{dpsoh/ R|hu dqg Vfkdhihu +4<<<d,1 Xvlqj wkh Vxuyh| ri Lqfrph dqg Surjudp Sduwlflsdwlrq/ wkh| irxqg

wkdw FUD<4 ohg wr d ghfuhdvh lq eodfn phq ehlqj lqyroxqwdulo| vhsdudwhg +dqg d sduwlfxoduo| odujh ghfuhdvh lq

eodfn phq ehlqj �uhg iru fdxvh, uhodwlyh wr zklwh phq1 Wkh| dovr irxqg qr h�hfw ri FUD<4 rq ryhudoo eodfn pdoh

wxuqryhu/ vr wklv vhfwlrq uhylvlwv wkhlu uhvxowv zlwk d gl�huhqw gdwdvhw dqg eurdghqv wkh dqdo|vlv wr lqfoxgh zrphq1
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Wdeoh := Fkdqjh lq Surwhfwhg0Zrunhu Wxuqryhu

Eodfn Ihpdoh

Surwhfwhg Jurxs 0314838 0314448

+313686, +313485,

Surwhfwhg Jurxs e| \hdu Vhh Iljxuh 6 Vhh Iljxuh 6

Orj Olnholkrrg 0:;/;<< 046;/496

Revhuydwlrqv 499/:53 637/;<5

QRWHV= Ghshqghqw yduldeoh lv 4 li wkh shuvrq uhsruwv kdylqj khog pruh wkdq rqh mre gxulqj wkh fdohqgdu

|hdu ehiruh wkh Pdufk FSV vxuyh|1 Wkh frpsdulvrq jurxs lq hdfk uhjuhvvlrq lv qrq0Klvsdqlf zklwh phq

xqghu 731 Wkh frh!flhqwv uhihu wr eodfn phq xqghu 73 +froxpq 4, dqg zklwh zrphq xqghu 73 +froxpq 5,1

Hdfk surelw lqfoxghv lqglfdwru yduldeohv iru kljk vfkrro ghjuhh/ froohjh ghjuhh/ �yh |hdu djh fdwhjrulhv/

kdoi0shufhqw fdwhjrulhv ri vwdwh xqhpsor|phqw udwh/ dqg |hdu1 �Surwhfwhg jurxs� frh!flhqw fruuhvsrqgv wr

dq lqglfdwru yduldeoh wkdw htxdov 4 li wkh revhuydwlrq lv d phpehu ri wkh uhohydqw jurxs1 Wklv lqglfdwru lv

dovr lqwhudfwhg zlwk fdohqgdu |hdu dqg wkh frh!flhqwv duh glvsod|hg lq Iljxuh 61 Vwdqgdug huuruv lq

sduhqwkhvhv1

zrunhu wxuqryhu1 Pruh vshfl�fdoo|/ zh lqyhvwljdwh zkhwkhu wkhuh zdv d whpsrudu| vslnh xszdugv lq

surwhfwhg0zrunhu wxuqryhu iroorzlqj wkh sdvvdjh ri FUD<4 dv zrunhuv vruwhg wr wkh ehvw pdwfkhv1

Zh hvwlpdwhg wkh |hdu0wr0|hdu uhodwlyh wxuqryhu udwhv ri surwhfwhg zrunhuv xvlqj surelwv zkhuh

wkh ghshqghqw yduldeoh lv 4 li wkh shuvrq khog pruh wkdq rqh mre gxulqj wkh fdohqgdu |hdu1 Wkh

h{sodqdwru| yduldeohv ri lqwhuhvw duh lqglylgxdo |hdu h�hfwv/ wkh surwhfwhg0zrunhu h�hfw/ dqg wkh

lqwhudfwlrq ri wkh |hdu h�hfwv dqg surwhfwhg vwdwxv1 Wkh vdpsoh iru hdfk surelw lv olplwhg wr shrsoh

zkr duh lq rqh surwhfwhg jurxs rqo| +wkdw lv/ hlwkhu eodfn phq ru zklwh zrphq, dqg d frpsdulvrq

jurxs ri qrq0Klvsdqlf zklwh phq xqghu 73/ ehfdxvh wkhvh zrunhuv duh xqdpeljxrxvo| qrw fryhuhg

e| FUD<41 Froxpq 4 +5, ri Wdeoh : lqfoxghv eodfn phq +zklwh zrphq, xqghu 73 dqg qrq0Klvsdqlf

zklwh phq xqghu 73/ exw qr Klvsdqlfv ru zrphq +eodfnv,15: Li FUD<4 ohg wr lqfuhdvhg wxuqryhu

dv zrunhuv vruwhg/ zh zrxog h{shfw wkh surwhfwhg0zrunhu h�hfwv wr lqfuhdvh lq 4<<5 dqg uhwxuq wr

suh0FUD<4 ohyhov diwhu d shulrg ri dgmxvwphqw1 Dv vkrzq lq Iljxuh 6 dqg Wdeoh :/ krzhyhu/ wkhuh

lv qr hylghqfh wkdw FUD<4 kdg dq| h�hfw rq wkh uhodwlyh surshqvlw| ri surwhfwhg zrunhuv wr fkdqjh

mrev1 Iljxuh 6 vkrzv wkh surelw frh!flhqwv iru wkh |hdu0surwhfwhg jurxs lqwhudfwlrq whupv lq hdfk

5: Rxu surelwv dovr lqfoxgh frqwurov iru d qxpehu ri uhohydqw idfwruv/ vxfk dv djh/ vwdwh xqhpsor|phqw udwh/ hgxfdwlrq1

Zh xvh d vhulhv ri gxpp| yduldeohv iru hdfk ri wkhvh h�hfwv/ vr dv wr lpsrvh ihzhu uhvwulfwlrqv1 Vhh qrwhv wr Wdeoh

: iru ghwdlov1
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surelw/ zlwk 4<;: +wkdw lv/ wkh Pdufk 4<;; FSV, vhuylqj dv wkh h{foxghg fdwhjru|1 Qrqh ri wkh |hdu

h�hfwv vkruwo| diwhu FUD<4 duh vljql�fdqw dqg lqvshfwlrq ri wkh judsk pdnhv lw fohdu wkdw wkhuh lv qr

lqglfdwlrq wkdw surwhfwhg0zrunhu wxuqryhu fkdqjhg srvw0FUD<41 Wdeoh : vkrzv wkdw wkh wxuqryhu

udwhv ri |rxqj zklwh phq gl�hu iurp wkrvh ri eodfnv dqg zrphq/ exw Iljxuh 6 lqglfdwhv wkdw wkhvh

gl�huhqfhv glg qrw fkdqjh lq dq| v|vwhpdwlf zd| dv d uhvxow ri FUD<41 Wklv vxjjhvwv wkdw/ wr

wkh h{whqw wkdw FUD<4 dqg lwv fruuhvsrqglqj lqfuhdvh lq srwhqwldo olwljdwlrq frvwv ohg wr fkdqjhv

lq wkh glvwulexwlrq ri surwhfwhg zrunhuv dprqj �upv/ wkh fkdqjh zdv dfklhyhg wkurxjk wxuqryhu

wkdw zrxog kdyh rffxuuhg hyhq zlwkrxw FUD<4 udwkhu wkdq zrunhuv fkdqjlqj mrev lq uhvsrqvh wr d

FUD<40lqgxfhg fkdqjh lq �up2zrunhu pdwfk txdolw|1

8 Frqfoxvlrq

Zkloh hduolhu dqwlglvfulplqdwlrq ohjlvodwlrq dsshduv wr kdyh kdg d prghvwo| srvlwlyh lpsdfw rq

hpsor|phqw rxwfrphv iru surwhfwhg zrunhuv/ lw lv qrw fohdu wkdw ixuwkhu h{whqvlrqv ri vxfk odzv

qhfhvvdulo| ohdg wr ixuwkhu lpsuryhphqwv lq hpsor|phqw rxwfrphv1 Lq wklv sdshu/ zh kdyh h{dplqhg

wkh h�hfwv ri wkh Flylo Uljkwv Dfw ri 4<<4/ zklfk/ xqolnh pxfk sulru ohjlvodwlrq/ irfxvhv rq suhyhqwlqj

glvfulplqdwlrq lq whuplqdwlrq ri hpsor|phqw uhodwlrqvklsv udwkhu wkdq klulqj1 Zh ghyhorshg d

prgho ri oderu pdunhw h�hfwv ri fkdqjhv lq frvwv ri glvsodflqj hpsor|hhv1 Rxu prgho kdv wzr

glvwlqjxlvklqj ihdwxuhv= Iluvw/ zh dvvxphg wkdw �upv h{rjhqrxvo| ydu| lq wkhlu vxvfhswlelolw| wr

hpsor|phqw glvfulplqdwlrq ohjlvodwlrq1 Vhfrqg/ zh doorzhg wkh klulqj ri wkh pdujlqdo surwhfwhg

hpsor|hh wr d�hfw wkh �up*v frvw ri hpsor|lqj lqiudpdujlqdo surwhfwhg hpsor|hhv1 Dsso|lqj rxu

prgho wr vwxg| FUD<4/ zh ghulyhg d vruwlqj h�hfw � zkhuh lqfuhdvhv lq gdpdjh dzdugv fdxvh

surwhfwhg hpsor|hhv wr eh vruwhg wr wkh �upv zkhuh wkh| duh ohdvw frvwo| wr hpsor| � dqg d txrwd

h�hfw � zkhuh �upv zlwk orz frqfhqwudwlrqv ri surwhfwhg hpsor|hhv kluh pruh lq rughu wr uhgxfh

wkhlu h{srvxuh wr odzvxlwv iurp lqiudpdujlqdo surwhfwhg hpsor|hhv1 Rxu prgho vxjjhvwhg wkdw erwk

h�hfwv frxog dulvh iurp wkh odz dqg r�huhg qr suhglfwlrq dv wr zklfk zloo grplqdwh1 Xvlqj gdwd

iurp wkh Fhqvxv/ Fxuuhqw Srsxodwlrq Vxuyh|v/ dqg HHRF �olqjv/ zh wkhq wulhg wr dvvhvv wkh uhodwlyh

vwuhqjwkv ri wkh vruwlqj dqg txrwd h�hfwv1 Rxu sulpdu| �qglqj zdv wkdw wkhuh zdv d glvwlqfw fkdqjh

lq wkh hpsor|phqw vkduhv ri eodfnv dqg zrphq diwhu FUD<4 dqg wkdw wklv fkdqjh zdv frqvlvwhqw

zlwk wkh vruwlqj h�hfw grplqdwlqj wkh txrwd h�hfw1 Zkloh lq wkh |hduv ohdglqj xs wr FUD<4/

lqgxvwulhv zlwk uhodwlyho| ihz zrphq dqg eodfnv kdg ehhq lqfuhdvlqj wkhlu vkduh ri wkhvh zrunhuv/

wklv wuhqg vwrsshg dqg ehjdq wr uhyhuvh vkruwo| diwhu FUD<41 Rxu HHRF frpsodlqw uhvxowv duh
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dovr vrphzkdw frqvlvwhqw zlwk wkh vruwlqj h�hfw/ dv lqgxvwulhv zlwk wkh kljkhvw frpsodlqw udwhv

orzhuhg wkhlu frqfhqwudwlrq ri zrphq vkruwo| diwhu FUD<41 Ryhudoo/ rxu uhvxowv vxjjhvw wkdw wkh

zlgho| glvfxvvhg ihdu wkdw FUD<4 zrxog ohdg �upv wr kluh e| txrwd zhuh qrw mxvwl�hg1 Krzhyhu/

wr wkh h{whqw wkdw FUD<4 zdv lqwhqghg wr rshq qhz rssruwxqlwlhv wr wkh jurxsv lw surwhfwv/ zh

irxqg qr hylghqfh wkdw lw vxffhhghg1
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Uhihuhqfhv

Dfhprjox/ Gdurq dqg Mrvkxd Dqjulvw/ �Frqvhtxhqfhv ri Hpsor|phqw surwhfwlrq= Wkh fdvh ri wkh

Dphulfdqv zlwk Glvdelolwlhv Dfw/� Zrunlqj Sdshu 99:3/ Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk 4<<;1

D|uhv/ Ldq dqg Shwhu Vlhjhopdq/ �Wkh T0zrug dv uhg khuulqj= Zk| glvsdudwh lpsdfw oldelolw| grhv qrw

lqgxfh klulqj txrwdv/� Wh{dv Odz Uhylhz/ 4<<9/ :7/ 95�991

Fkd|/ Nhqqhwk \1/ �Wkh Lpsdfw ri Ihghudo Flylo Uljkwv Srolf| rq Eodfn Hfrqrplf Surjuhvv= Hylghqfh

iurp wkh Htxdo Hpsor|phqw Rssruwxqlw| Dfw ri 4<:5/� Lqgxvwuldo dqg Oderu Uhodwlrqv Uhylhz/ 4<<;/

84/ 93;�9651

Fohjj/ Urjhu/ �Lqwurgxfwlrq= D Eulhi Ohjlvodwlyh Klvwru| ri wkh Flylo Uljkwv Dfw ri 4<<4/� Orxlvldqd Odz

Uhylhz/ 4<<7/ 87/ 478<�47:41

GhOhluh/ Wkrpdv/ �Wkh Zdjh dqg Hpsor|phqw H�hfwv ri wkh Dphulfdqv zlwk Glvdelolwlhv Dfw/� 4<<:1

Xqlyhuvlw| ri Fklfdjr1

Grqrkxh/ Mrkq M1 dqg Mdphv M1 Khfnpdq/ �Frqwlqxrxv yhuvxv hslvrglf fkdqjh= Wkh Lpsdfw ri D!upd0

wlyh Dfwlrq dqg Flylo uljkwv srolf| rq wkh hfrqrplf vwdwxv ri eodfnv/� Mrxuqdo ri Hfrqrplf Olwhudwxuh/

4<<4/ 5</ 4936�49771

dqg Shwhu Vlhjhopdq/ �Wkh Fkdqjlqj Qdwxuh ri Hpsor|phqw Glvfulplqdwlrq Olwljdwlrq/� Vwdqirug

Odz Uhylhz/ 4<<4/ 76/ <;6�43661

Hsvwhlq/ Ulfkdug D1/ Iruelgghq Jurxqgv= Wkh Fdvh Djdlqvw Hpsor|phqw Glvfulplqdwlrq Odzv/ Fdp0

eulgjh/ PD= Kduydug Xqlyhuvlw| Suhvv/ 4<<51

Iduehu/ Khqu| V1/ �Wkh Dqdo|vlv ri Lqwhu0Ilup Zrunhu Prelolw|/� Mrxuqdo ri Oderu Hfrqrplfv/ 4<<7/ 45/

887�8<61

Ohrqdug/ Mrqdwkdq V1/ �Wkh Lpsdfw ri D!updwlyh Dfwlrq Uhjxodwlrq dqg Htxdo Hpsor|phqw Odz rq

Eodfn Hpsor|phqw/� Mrxuqdo ri Hfrqrplf Shuvshfwlyhv/ 4<<3/ 7/ 7:�961

Qdjhu/ Johq G1 dqg Mxold P1 Eurdv/ �Hqirufhphqw lvvxhv= D sudfwlfdo ryhuylhz/� Orxlvldqd Odz Uhylhz/

4<<7/ 87/ 47:5�47;91

R|hu/ Sdxo dqg Vfrww Vfkdhihu/ �Od|r�v dqg Olwljdwlrq/� 4<<<1 Nhoorjj Judgxdwh Vfkrro ri Pdqdjhphqw/

Qruwkzhvwhuq Xqlyhuvlw|1

dqg / �Olwljdwlrq Frvwv dqg Uhwxuqv wr H{shulhqfh/� 4<<<1 Nhoorjj Judgxdwh Vfkrro ri Pdqdjh0

phqw/ Qruwkzhvwhuq Xqlyhuvlw|1
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Urelqvrq/ Urehuw N1/ Eloolh Prujdq Doohq/ Gdylg H1 Whusvwud/ dqg Hufdq J1 Qdvli/ �Htxdo

Hpsor|phqw Uhtxluhphqwv iru Hpsor|huv= D Forvhu Uhylhz ri wkh H�hfwv ri wkh Flylo Uljkwv Dfw ri

4<<4/� Oderu Odz Mrxuqdo/ 4<<5/ 76/ :58�:671

Vhopl/ Plfkdho/ �Sxeolf yv1 Sulydwh Hqirufhphqw ri Flylo Uljkwv= Wkh Fdvh ri Krxvlqj dqg Hpsor|phqw/�

XFOD Odz Uhylhz/ 4<<;/ 78/ 4734�478<1
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Black Employment Share by Ind
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Female Employment Share by Ind
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Black Employment Shares Variatio
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Female  Employment Shares Variati
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Protected Worker Turnover Trend
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