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Devwudfw

Lq wklv sdshu zh lqyhvwljdwh zkhwkhu xqhpsor|phqw wudsv h{lvw dqg

duh vljql�fdqw lq Ehojlxp1 Lq rughu wr dvvhvv wkhp zh xvh sdqho gdwd

vdpsoh vhohfwlrq prghov1 Vshfl�fdoo|/ zh hvwlpdwh d sdudphwulf udqgrp

h�hfwv prghov frpsrvhg e| d zdjh htxdwlrq dqg d vhohfwlrq htxdwlrq

e| pd{lpxp olnholkrrg whfkqltxhv1 Wkh uhsodfhphqw udwlrv kdyh ehhq

frpsxwhg iru hyhu| lqglylgxdo lq wkh vdpsoh e| xvlqj wkh suhglfwhg

zdjhv rewdlqhg iurp wkh hvwlpdwlrq ri wkh zdjh htxdwlrq fruuhfwhg

iru vdpsoh vhohfwlylw|1 Wkh hpslulfdo dqdo|vhv kdv h{sorlwhg wkh gdwd

h{wudfwhg iurp wkh zdyhv 4<<604<<: ri wkh Sdqho Vwxg| ri Ehojldq

Krxvhkrog dqg kdv ehhq ohg vhsdudwho| rq +xqedodqfhg, vdpsohv ri

phq dqg zrphq1 Wkh hvwlpdwlrq uhvxowv vxjjhvw vljql�fdqw gl�huhqfhv

lq wkh ehkdylrxu ri wkhvh wzr jurxsv1Wkh h{shulhqfh ri orqj shulrgv ri

xqhpsor|phqw lq wkh sdvw lv sduwlfxoduo| lpsruwdqw= Orqj0whup xqhp0

sor|hg shrsoh kdyh gl!fxowlhv lq uh0lqwhjudwlqj lqwr wkh oderxu pdunhw

dqg wkh| rewdlq orz vdodulhv zkhq wkh| vxffhhg lq �qglqj hpsor|0

phqw1 Pruhryhu/ wkh frpsxwdwlrq ri uhsodfhphqw udwlrv iru doo lqglylg0

xdov kljkoljkwv wkh lpsruwdqfh ri xqhpsor|phqw wudsv lq wkh wudqvlwlrq

ri zrphq wrzdugv hpsor|phqw1 Lqghhg/ wkhlu h{shfwhg zdjh lv riwhq

orzhu wkdq wkhlu lqfrph zkloh ehlqj xqhpsor|hg1

WFruuhvsrqglqj dxwkru/ LUHV D[H 7/ Sodfh Prqwhvtxlhx/ 6/ 467; Orxydlq0od0Qhxyh/

Ehojlxp1 h0pdlo= ghjuhhiCluhv1xfo1df1eh
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Wkh frpelqdwlrq ri xqhpsor|phqw ehqh�wv/ kljk oderxu wd{hv dqg vrfldo

frqwulexwlrqv/ frqglwlrqdo wudqvihuv vxfk dv dgglwlrqdo fklog ehqh�wv hwf1/ fdq

rffdvlrqdoo| uhgxfh wkh zloolqjqhvv ri wkh +orz0vnloohg, xqhpsor|hg wr �qg

dqg2ru wr dffhsw d mre +RHFG /4<<9/ 4<<<,1 Lqvljql�fdqw �qdqfldo uhwxuqv

dvvrfldwhg zlwk mre kroglqj frpsduhg wr xqhpsor|phqw ehqh�wv pd| d�hfw

wkh ghflvlrq ri prylqj lqwr xqhpsor|phqw hvshfldoo| iru wkh orz0hgxfdwhg

xqhpsor|hg dqg wkhuhe| frqwulexwh wr wkh shuvlvwhqfh ri xqhpsor|phqw1

Wkh vlwxdwlrq lq zklfk krxvhkrogv ru lqglylgxdov kdyh qr lqfhqwlyhv +�qdqfldo

dqg2ru qrq �qdqfldo, wr ohdyh xqhpsor|phqw +iru hpsor|phqw, lv whuphg dq

�xqhpsor|phqw wuds�1

Iru srolf| frqfhuqv/ lw lv yhu| lpsruwdqw wr lqyhvwljdwh wkh h{lvwhqfh

dqg h{whqw ri xqhpsor|phqw wudsv1 Lq wklv vwxg| zh irfxv rq wklv lvvxh iru

Ehojlxp/ e| dqdo|vlqj wkh +odfn ri, �qdqfldo lqfhqwlyhv wr wdnh hpsor|phqw

iru d jurxs ri xqhpsor|hg zrunhuv1

Wkh frqvwuxfwlrq ri wkh zdjhv wkdw xqhpsor|hg shrsoh zrxog hduq zkhq

hpsor|hg lv fuxfldo lq wkh dqdo|vlv ri *�qdqfldo* xqhpsor|phqw wudsv/ wkdw lv/

xqhpsor|phqw wudsv vwhpplqj iurp wkh odfn ri �qdqfldo lqfhqwlyhv wr wdnh

hpsor|phqw1 Eurdgo| vshdnlqj/ zh fdq glvwlqjxlvk wzr pdlq dssurdfkhv lq

ghdolqj zlwk wkhp1 Wkh �uvw rqh lv edvhg rq *uhsuhvhqwdwlyh* krxvhkrogv ru

lqglylgxdov +vhh RHFG/4<<9/ 4<<<> dqg iru Ehojlxp vhh h1j1 Gh Odwkrxzhu/

5334> Ghih|w/4<<;,1 Wkh vhfrqg dssurdfk h{sorlwv uhdo gdwd lq vhwwlqj xs

hpslulfdo dqdo|vhv1 Rxu vwxg| lv lq wkh vslulw ri wkh vhfrqg dssurdfk1

Prvw ri wkh h{lvwlqj hylghqfh frqfhuqlqj �qdqfldo lqfhqwlyhv frphv iurp

wkh �uvw dssurdfk1 Wkhvh vwxglhv frqvwuxfw ydulrxv fdwhjrulhv ri krxvhkrogv

e| pdnlqj dvvxpswlrqv derxw xqhpsor|phqw gxudwlrq/ idplo| frpsrvlwlrq

+vlqjohv/ krxvhkrogv zlwk rqo| rqh zdjh hduqhu/ krxvhkrogv zlwk wzr zdjh

hduqlqjv/ vlqjoh0sduhqw idplolhv/ hwf1,/ wkh qxpehu dqg wkh djh ri wkh fklo0

guhq +fklog fduh frvwv, dqg wkh ohyho ri zdjhv1 Wkh lghd ehklqg wkh xvh

ri uhsuhvhqwdwlyh krxvhkrogv lv wr frpsxwh wkh fkdqjh lq wkh krxvhkrog*v

glvsrvdeoh lqfrph wkdw zrxog uhvxow iurp wkh wudqvlwlrq wr hpsor|phqw ri

wkh xqhpsor|hg phpehu1 Krxvhkrogv duh wudsshg lq xqhpsor|phqw li wkh

*uhsodfhphqw udwlr* +glvsrvdeoh lqfrph lq xqhpsor|phqw glylghg e| glvsrv0

deoh lqfrph lq hpsor|phqw, lv forvh wr ru deryh 433 shu fhqw1 Iru Ehojlxp/

wkh dqdo|vlv zlwk uhsuhvhqwdwlyh krxvhkrogv vkrz wkdw xqhpsor|phqw wudsv

dulvh pdlqo| iru vlqjoh0sduhqw idplolhv1

Dv wr wkh vhfrqg dssurdfk/ vrph sdshuv edvhg rq hpslulfdo gdwd kdyh

uhfhqwo| frpsxwhg wkh yduldwlrq lq wkh glvsrvdeoh lqfrph +lqglylgxdo ru

krxvhkrog*v glvsrvdeoh lqfrph, uhvxowlqj iurp prylqj iurp xqhpsor|phqw
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wr hpsor|phqw +vhh h1j1 Shghuvhq dqg Vplwk/ 5334> N||uç/4<<<> Juhjj hw do1/

4<<<,1 Iru Ghqpdun/ Shghuvhq dqg Vplwk +5334, uhsruwv/ edvhg rq d sdqho

vxuyh| phujhg zlwk dgplqlvwudwlyh uhjlvwhuv/ wkdw gxulqj wkh qlqhwlhv d kljk

shufhqwdjh ri wkh Gdqlvk xqhpsor|hg zhuh idflqj xqhpsor|phqw wudsv1 Wr

rewdlq wklv uhvxow/ wkh dxwkruv xvhg wkh xqhpsor|hg zrunhuv* h{shfwdwlrqv

derxw wkh zdjh udwh wkh| zrxog eh deoh wr rewdlq lq hpsor|phqw1 Iru Ilq0

odqg/ N||uç +4<<<, dovr uhsruwv wkdw d vljql�fdqw shufhqwdjh ri xqhpsor|hg

lqglylgxdov duh xqdeoh wr lqfuhdvh wkhlu krxvhkrog*v glvsrvdeoh lqfrph e|

h{lwlqj wr hpsor|phqw1 Wklv uhvxow lv ghulyhg e| hvwlpdwlqj vlpxowdqhrxvo|/

zlwk pd{lpxp olnholkrrg phwkrgv/ d zdjh htxdwlrq dqg d vhohfwlrq htxdwlrq

lq d furvv0vhfwlrq iudphzrun1

Wkhvh wzr vwxglhv pdnh xvh ri orqjlwxglqdo gdwd1 Krzhyhu/ wkh sureohp

ri vdpsoh vhohfwlrq lq wkh zdjh htxdwlrq lv qrw gxo| dffrxqwhg iru> jlyhq wkh

sdqho vwuxfwxuh ri wkh gdwd/ d qdwxudo zd| wr surfhhg lv e| hvwlpdwlqj sdqho

gdwd vdpsoh vhohfwlrq prghov1

Vdpsoh vhohfwlrq prghov duh iuhtxhqwo| hvwlpdwhg lq dssolhg plfurhfrqr0

phwulf zrun xvlqj furvv0vhfwlrq gdwd/ exw wkh| duh ohvv iuhtxhqwo| dssolhg

zkhq sdqho gdwd duh dydlodeoh1 Wkh vdpsoh vhohfwlrq surfhvv lv wkhq vxs0

srvhg wr eh frqvwdqw ryhu wlph/ dqg wkh dujxphqw fuxfldo wr wklv dvvxpswlrq

lv wkhq wkdw vwdqgdug sdqho gdwd hvwlpdwruv holplqdwh vdpsoh vhohfwlrq eldv

vlqfh wkh| gl�huhqfh rxw erwk wkh xqrevhuyhg lqglylgxdo0vshfl�f h�hfw dqg

wkh vdpsoh vhohfwlrq h�hfw� +vhh Mhqvhq hw do1/ 5334,1

Rxu sdshu gl�huv iurp wkh wzr dssurdfkhv ghvfulehg lq pdq| uhvshfwv1

Iluvw/ gl�huhqwo| iurp wkh �uvw dssurdfk lw grhv qrw xvh uhsuhvhqwdwlyh krxvh0

krogv exw plfur0gdwd h{wudfwhg iurp d vxuyh| +Sdqho Vwxg| ri Ehojldq Krxvh0

krogv 0SVEK,1 Wkh dqdo|vlv zlwk �uhsuhvhqwdwlyh� krxvhkrogv duh yhu| xvhixo

exw wkh| dqvzhu �rqo|� wr wkh iroorzlqj txhvwlrq = �Zkdw w|shv ri idplo|

kdyh wkh kljkhvw suredelolw| wr eh wudsshg lq xqhpsor|phqwB� Qhyhuwkhohvv/

wkrvh vwxglhv gr qrw vx�hu iurp lqfrpsohwh lqfrph lqirupdwlrq/ lqdffxudf|

dqg phdvxuhphqw huuruv wkdw duh lqkhuhqw wr hpslulfdo zrun/ hvshfldoo| wr

vwxglhv ghdolqj zlwk hduqlqjv1 Lq wklv vhqvh/ zh wklqn wkdw wkh wzr ds0

surdfkhv vkrxog eh orrnhg dw dv frpsohphqwdu| dqg qrw pxwxdoo| h{foxvlyh1

Wklv ohdgv xv wr rewdlq hvwlpdwhv ri wkh �uhdo0olih� �qdqfldo lqfhqwlyhv1 Vhf0

rqg/ frpsduhg wr wkh vhfrqg dssurdfk lw dffrxqwv iru d srvvleoh wlph0ydu|lqj

vdpsoh vhohfwlrq surfhvv1

Wkh sxusrvh ri wkh suhvhqw vwxg| lv wr lqyhvwljdwh wkh �qdqfldo uhzdugv

olqnhg wr wkh wudqvlwlrq iurp xqhpsor|phqw wr hpsor|phqw e| xvlqj sdqho

gdwd hvwlpdwlrq whfkqltxhv dqg e| fruuhfwlqj iru wkh vdpsoh vhohfwlrq sure0

ohp +Khfnpdq/ 4<:<, zlwklq wkdw prghoolqj iudphzrun1 Wr wklv hqg/ zh

hvwlpdwh vlpxowdqhrxvo| e| pd{lpxp olnholkrrg d sdudphwulf sdqho gdwd
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udqgrp h�hfwv prgho frpsrvhg e| wzr htxdwlrqv= d zdjh htxdwlrq dqg d

vhohfwlrq htxdwlrq
4
1 Lqghhg/ lq jhqhudo wkhuh lv qr uhdvrq wr eholhyh wkdw wkh

vdpsoh vhohfwlrq surfhvv lv wlph0lqyduldqw> xqrevhuydeoh wlph0ydu|lqj ydul0

deohv pd| rffxu lq erwk wkh vhohfwlrq htxdwlrq dqg wkh htxdwlrq ri lqwhuhvw/

dqg wkh| pd| h{klelw d frpsoh{ fruuhodwlrq vwuxfwxuh1

Ilqdqfldo lqfhqwlyhv duh phdvxuhg wkurxjk wkh hvwlpdwlrq ri wkh lqglylg0

xdov* uhsodfhphqw udwlrv/ gh�qhg dv wkh udwlr ehwzhhq wkh lqglylgxdo glvsrv0

deoh lqfrph rewdlqhg zkhq hpsor|hg dqg wkh lqglylgxdo glvsrvdeoh lqfrph

zkloh xqhpsor|hg iru doo wkh xqhpsor|phqw vshoov1 Lw lv fohdu wkdw wkh re0

vhuydwlrq ri wkh zdjhv lv srvvleoh rqo| iru wkrvh lqglylgxdov wkdw kdyh pryhg

lqwr xqhpsor|phqw +srvw0xqhpsor|phqw zdjhv,1 Wr eh deoh wr frpsxwh

wkh uhsodfhphqw udwlr dovr iru wkrvh uhpdlqlqj xqhpsor|hg gxulqj wkh hqwluh

vxuyh| shulrg zh frpsxwhg dq h{shfwhg zdjh dv zh vkrz lq vhfwlrq 71 Lq dg0

glwlrq/ iru wkh xqhpsor|hg wkdw pryh lqwr hpsor|phqw zh fdq frpsduh wkh

revhuyhg lqglylgxdo uhsodfhphqw udwlr zlwk wkh hvwlpdwhg rqh1 Wkh revhuyhg

uhsodfhphqw udwlr lv edvhg rq wkh revhuyhg zdjh hduqhg e| wkh lqglylgxdov

zkr pryh lqwr zrun1

Ehvlghv �qdqfldo lqfhqwlyhv/ zh duh lqwhuhvwhg dovr lq qrq0�qdqfldo lq0

fhqwlyhv +h1j1 wkh ydoxdwlrq ri zrun/ wkh gd| vwuxfwxuh/ wkh wdvwh iru vrfldo

frqwdfwv/ hwf1, vlqfh wkhvh pd| dovr sod| d uroh lq wkh mre ghflvlrq surfhvv

dqg iru vrph lqglylgxdov wkh| fdq ryhuuxoh wkh h�hfwv ri wkh �qdqfldo lqfhq0

wlyhv1 Qhyhuwkhohvv rxu lqwhuhvw lq qrq0�qdqfldo lqfhqwlyhv lv olplwhg e| wkh

dydlodeoh gdwd1

Wkh vdpsoh xvhg lq wklv sdshu lv gudzq iurp wkh zdyhv 6 wr : ri wkh Sdqho

Vwxg| ri Ehojldq krxvhkrogv +SVEK,/ 4<<7 wr 4<<;/ dqg lv frqvwuxfwhg e|

xvlqj wkh uhwurvshfwlyh fdohqgdu ri dfwlylw| dqg wkh dqqxdo qhw lqfrph ri wkh

vdpsohg lqglylgxdov1

Wkh sdshu surfhhgv dv iroorz1 Vhfwlrq 5 rxwolqhv wkh Ehojldq wd{ v|vwhp

dqg wkh Ehojldq xqhpsor|phqw lqvxudqfh vfkhph1 Lq Vhfwlrq 6/ zh glvfxvv

wkh uhvxowv rewdlqhg e| Ehojldq vwxglhv edvhg rq uhsuhvhqwdwlyh krxvhkrogv1

Wklv vhfwlrq dovr wdnhv d eulhi orrn rq wkh uhfhqw hpslulfdo uhvhdufk> dwwhqwlrq

lv dovr jlyhq wr wkh gl�huhqw dvvxpswlrqv xvhg wr fdofxodwh h{shfwhg zdjh

iru wkh xqhpsor|hg1 Vhfwlrq 7 ghvfulehv wkh hvwlpdwlrq whfkqltxhv xvhg lq

wklv vwxg|1 Vhfwlrq 8 lv ghyrwhg wr wkh ghvfulswlrq ri wkh gdwdvhw/ vhfwlrq 9

uhsruwv dqg glvfxvvhv wkh uhvxowv rewdlqhg/ dqg vrph frqfoxvlrqv duh gudzq

lq vhfwlrq :1

4Xs wr qrz ihz hpslulfdo vwxglhv kdyh hvwlpdwhg d zdjh ixqfwlrq rq wkh jurxqgv ri

Ehojldq gdwd vhwv1 Pruhryhu/ rqo| rqh lv edvhg rq d sdqho gdwd vhw +vhh Odxuhqw/ 5334,1
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Wkh gdwd zhuh froohfwhg iru wkh |hduv 4<<604<<:
5
1 Wkh iroorzlqj ghvfulswlrq

ri erwk wkh xqhpsor|phqw lqvxudqfh vfkhph dqg wkh wd{ v|vwhp frqfhuqv

wklv shulrg1

Irxu pdmru uhirupv kdyh ehhq lpsohphqwhg vlqfh Mdqxdu| 5333 rq zrun

lqfhqwlyhv1 Iluvw/ wkh vrfldo vhfxulw| frqwulexwlrqv sdlg e| wkh hpsor|hhv

kdyh ehhq uhgxfhg iru orz0lqfrph zrunhuv1 Wklv uhirup/ h{whqghg lq Dsulo

5333/ lv uhvwulfwhg wr zdjh hduqhuv zlwk d jurvv prqwko| zdjh ehorz 4/66;

hxurv1 Wkh sd|phqw ri frqwulexwlrqv wr vrfldo lqvxudqfh lv uhgxfhg e| dq

dprxqw> wkh wkh uhgxfwlrq lqfuhdvhv zlwk wkh ohyho ri zdjhv1 Dw wkh plqlpxp

jxdudqwhh jurvv zdjh +4/436 hxurv, wkh ghfuhdvh ri vrfldo frqwulexwlrqv lv

pd{lpdo +;41; hxurv,1 Diwhu wklv ohyho/ wkh uhgxfwlrq whqgv surjuhvvlyho|

wr }hur= wkh qhz uhirup ri wkh wd{ v|vwhp wkdw zloo eh lpsohphqwhg lq

wkh |hdu 5335 lqwurgxfhv d qhjdwlyh lqfrph wd{ iru wkh orz0lqfrph zrunhuv1

Wklv qhjdwlyh lqfrph wd{ zloo lqfuhdvh wkh qhw lqfrph ri zrun1 Vhfrqg/

fklog fduh frvwv duh ixoo| ghgxfwleoh vlqfh Mdqxdu| 5333 +frpsduhg wr ;3

shu fhqw lq wkh sdvw, exw wkh wd{ h{hpswlrq lv olplwhg wr 4414 hxurv e| gd|

dqg fklog +frpsduhg wr ;18 hxurv ehiruh,1 Wklug/ vlqfh Mxo| 5333/ orqj0

whup xqhpsor|hg zkr dffhsw d mre orfdwhg dw pruh wkdq 58 nlorphwhuv iurp

wkhlu krph uhfhlyh dq rqh0wlph vxevlg| ri :761: hxurv1 Wkh vdph dprxqw

lv doorfdwhg wr vlqjoh0sduhqw xqhpsor|hg zkr dffhsw d mre1 Dqg irxuwk/ wkh

ohjlvodwlrq uhodwlqj wr dgglwlrqdo fklog ehqh�wv kdv ehhq prgl�hg lq rughu

wr hqfrxudjh wkh xqhpsor|hg khdgv ri krxvhkrog wr dffhsw whpsrudu| mrev

+vhh Vhfwlrq 5,1

Wkh Ehojldq xqhpsor|phqw lqvxudqfh vfkhph lv fkdudfwhul}hg rq wkh rqh

kdqg e| d jhqhurxv ohyho ri ehqh�wv/ hvshfldoo| iru shrsoh zlwk orz lqfrph

+kljk uhsodfhphqw udwhv,/ dqg rq wkh rwkhu kdqg e| dq lqgh�qlwh hqwlwoh0

phqw shulrg1 Krzhyhu/ wkh xqhpsor|phqw ehqh�wv fdq eh vxvshqghg iru

wkh xqhpsor|hg zkr duh olylqj zlwk d zrunlqj sduwqhu ru zlwk wkhlu sdu0

hqwv +�frkdelwdqwv�, ghshqglqj rq d fhuwdlq qxpehu ri frqglwlrqv +iru pruh

ghwdlov vhh Gh Juhhi/ 5333,1 Qhyhuwkhohvv lq rughu wr eh holjleoh iru xqhp0

sor|phqw ehqh�wv/ wkh xqhpsor|hg pxvw kdyh ehhq hpsor|hg iru d uhodwlyho|

orqj shulrg lq dq lqwhuqdwlrqdo vhwwlqj1 Pruh suhflvho|/ wkh hqwlwohphqw wr

xqhpsor|phqw ehqh�wv ghshqgv rq wkh hpsor|phqw h{shulhqfh +rqo| iru wkh

zdjh hduqhuv,/ ru rq wkh vwxglhv/ ru rq wkh idfw wkdw wkh zrunhu kdv douhdg|

uhfhlyhg xqhpsor|phqw ehqh�wv lq wkh sdvw1

5Doo wkh dprxqwv uhsruwhg lq wklv vhfwlrq duh uhodwhg wr wkh |hdu 4<<:1
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Wkh ohqjwk ri wklv hpsor|phqw ydulhv zlwk wkh djh ri wkh xqhpsor|hg =

iru lqvwdqfh/ rq wkh �uvw gd| ri xqhpsor|phqw/ lqglylgxdov djhg ohvv wkdq

69 |hduv pxvw kdyh ehhq hpsor|hg iru 645 gd|v gxulqj wkh odwhvw 4; prqwkv1

Wr uhfhlyh xqhpsor|phqw ehqh�wv wkh lqglylgxdo pxvw eh lqyroxqwdu| xq0

hpsor|hg/ dydlodeoh iru wkh oderxu pdunhw/ dqg dfwlyho| vhhnlqj zrun1 Wkh

ohyho ri xqhpsor|phqw ehqh�wv ghshqgv rq irxu hohphqwv= Wkh krxvhkrog

w|sh/ wkh xqhpsor|phqw gxudwlrq/ wkh djh/ dqg wkh suhylrxv zdjh1 Frq0

fhuqlqj wkh krxvhkrog frpsrvlwlrq/ d glvwlqfwlrq lv pdgh ehwzhhq khdgv ri

krxvhkrog/ lqglylgxdov zkr duh olylqj rq wkhlu rzq/ dqg wkrvh zkr duh lq

idplolhv zkhuh rwkhu idplo| phpehuv hduq pruh wkdq 4:31: hxurv prqwko|

qhw ru uhfhlyh d vxevwlwxwlrq lqfrph +vhfrqgdu| hduqhuv,1 Wkh wkuhh fdw0

hjrulhv +�khdg ri krxvhkrog�/ �vlqjoh� dqg �frkdelwdqw�, uhfhlyh gl�huhqw

ohyhov ri xqhpsor|phqw ehqh�wv1 Eurdgo| vshdnlqj/ wkh khdgv ri krxvhkrog

duh hqwlwohg wr d kljk ohyho ri ehqh�wv/ wkh vlqjohv duh txdol�hg wr d phglxp

ohyho ri ehqh�wv dqg wkh frkdelwdqwv duh uhfhlylqj wkh orzhvw ohyho ri xqhp0

sor|phqw ehqh�wv1 Lq dgglwlrq/ wkh dprxqw ri wkh xqhpsor|phqw ehqh�wv lv

frqvwdqw ryhu wlph iru wkh khdgv ri krxvhkrog +93 shu fhqw ri wkh suhylrxv

zdjh, zkhuhdv lw ghfuhdvhv iru wkh vlqjohv +iurp 93 shu fhqw wkh �uvw |hdu

wr 75 shu fhqw iurp wkh vhfrqg |hdu, dqg iru wkh frkdelwdqwv +iurp 88 shu

fhqw wkh �uvw |hdu wr 68 shu fhqw wkh �uvw txduwhu ri wkh vhfrqg |hdu dqg wr

d oxps vxp iurp wkh vhfrqg txduwhu ri wkh vhfrqg |hdu,1 Wkh frkdelwdqwv

h{shulhqfh wkuhh shulrgv ri vxevlgl}dwlrq exw li wkh| kdyh ehhq hpsor|hg iru

pruh wkdq 53 |hduv wkh| uhpdlq lq wkh vhfrqg shulrg +68( ri wkh suhylrxv

zdjh,1

Dv phqwlrqhg ehiruh/ wkh dprxqw ri xqhpsor|phqw ehqh�wv ghshqgv rq

wkh suhylrxv oderxu hduqlqjv/ exw wkh dprxqw lv xszdugv dqg grzqzdugv

erxqghg1 Iru lqvwdqfh/ wkh xqhpsor|phqw ehqh�wv iru wkh khdgv ri krxvh0

krog lv vhw ehwzhhq d pd{lpxp ri ;971< hxurv dqg d plqlpxp ri :8<16 hxurv1

Ilqdoo|/ wkh ohyho ri ehqh�wv lv edvhg rq wkh djh1 Wkh xqhpsor|hg djhg pruh

wkdq 83 uhfhlyh dq dgglwlrqdo dprxqw1 Wklv vxssohphqw/ frqglwlrqdo rq wkh

idfw wkdw wkh xqhpsor|hg kdv zrunhg pruh wkdq 53 |hduv/ ydulhv zlwk uhvshfw

wr wkh w|sh ri idplo| dqg wkh djh ri wkh xqhpsor|hg1

Vlqfh 4<;: wkh xqhpsor|hg kdyh wkh rssruwxqlw| wr lqfuhdvh wkhlu dprxqw

ri xqhpsor|phqw ehqh�wv e| zrunlqj iru vhyhudo krxuv iru dq �Djhqfh or0

fdoh srxu o*hpsorl� +lq hqjolvk �orfdo djhqf| iru hpsor|phqw�,
6
1 Wkh mrev

sursrvhg e| wkhvh orfdo djhqflhv duh pdlqo| krxvhzrun dqg fklog fduh1 Wkh

xqhpsor|hg fdq zrun d pd{lpxp ri 78 krxuv shu prqwk iru wkhvh djhqflhv1

6 Lw lv qrw uhdoo| d mre lq wkh vhqvh wkdw wkh xqhpsor|hg uhpdlqv xqhpsor|hg1

9



Wkh| uhfhlyh 61:5 hxurv iru hdfk krxu zrunhg
7
1

Wkh wd{ v|vwhp frqvlvwv ri wkh vrfldo vhfxulw| frqwulexwlrqv dqg d sur0

juhvvlyh lqfrph wd{
8
1 Vrfldo vhfxulw| frqwulexwlrqv sdlg e| wkh hpsor|hhv

fruuhvsrqg wr 4613: shu fhqw ri jurvv hduqlqjv1 Vsrxvhv duh wd{hg vhsdudwho|

exw li wkh kxvedqg ru wkh zlih kdv qr oderxu lqfrph ru li wkh oderxu lq0

frph ri rqh ri wkh vsrxvhv lv ohvv wkdq 63 shu fhqw ri wkh krxvhkrog oderxu

hduqlqjv/ 63 shu fhqw ri wkh qhw krxvhkrog oderxu lqfrph +plqxv wkh oderxu

lqfrph ri wkh vsrxvh, lv dwwulexwhg wr wklv sduwqhu1 Wkh dprxqw �fwlrq0

doo| wudqvihuuhg wr wkh vsrxvh zlwk orz ru qr oderxu lqfrph lv olplwhg wr

:/69517 hxurv1 Vhyhudo wd{ doorzdqfhv h{lvw lq wkh Ehojldq wd{ vfkhph1 Hdfk

lqglylgxdo lv judqwhg d shuvrqdo lqfrph h{hpswlrq> wkh dprxqw ri wklv wd{

doorzdqfh ghshqgv rq wkh idplo| frpsrvlwlrq1 Li d pduulhg sduwqhu fdq qrw

xvh klv shuvrqdo lqfrph wd{ h{hpswlrq ehfdxvh klv shuvrqdo oderxu lqfrph

lv wrr orz/ wklv dprxqw frxog eh dwwulexwhg wr wkh vsrxvh1 Wkh rwkhu pdlq

wd{ doorzdqfhv duh uhodwhg wr wkh qxpehu ri fkloguhq/ fklog fduh frvwv/ zrun

uhodwhg h{shqvhv1 Lq dgglwlrq/ wkh dprxqw ri wkh wd{ h{hpswlrq lv kljkhu iru

wkh uhsodfhphqw lqfrphv +h1j1 shqvlrqv/ xqhpsor|phqw ehqh�wv, wkdq iru

wkh oderxu hduqlqjv1

Wkh wd{ vfkhgxoh suhydlolqj lq Ehojlxp lq 4<<: lv ghwdlohg lq Wdeoh 4 lq

Dsshqgl{ D1

Wdeoh 4

Wkh ihdwxuhv ri wkh h{lvwlqj wd{ vfkhph lpso| wkdw zkhq dq xqhpsor|hg

lqglylgxdo pryhv lqwr zrun/ wkh �vfdo exughq lqfuhdvhv pruh wkdq wkh sur0

juhvvlyhqhvv ri wkh wd{ vfdoh = xqhpsor|phqw ehqh�wv 0 pruh jhqhudoo| uh0

sodfhphqw lqfrphv 0 duh idflqj d kljkhu ohyho ri wd{ h{hpswlrq wkdq oderxu

hduqlqjv1 Lq dgglwlrq/ xqhpsor|hg kdyh qrw wr frqwulexwh wr wkh vrfldo vh0

fxulw|1

Ilqdqfldo wudsv rffxu zkhq wkh jds ehwzhhq qhw zdjhv dqg xqhpsor|0

phqw ehqh�wv lv vpdoo1 Qhyhuwkhohvv wkh gl�huhqfh ehwzhhq xqhpsor|phqw

ehqh�wv dqg zdjhv lv qrw wkh rqo| idfwru wkdw pdwwhuv1 Vrph wudqvihuv 0

phuho| wkh dgglwlrqdo fklog ehqh�wv dqg wkh vxssohphqwdu| lqwhuyhqwlrqv ri

wkh vwdwh lq khdowk fduh frvwv 0 duh frqglwlrqdo rq xqhpsor|phqw dqg glvds0

shdu zkhq wkh xqhpsor|hg pryh lqwr zrun1 Wkhuh duh qr krxvlqj ehqh�wv

lq Ehojlxp exw idplolhv zlwk orz lqfrphv frxog ehqh�w iurp d vrfldo krxv0

lqj iru zklfk wkh| sd| d prghudwh uhqw1 Xqhpsor|hg zkr duh khdgv ri

7Wkh v|vwhp ri orfdo djhqf| iru hpsor|phqw kdv ehhq prgl�hg lq 4<<71 Ehiruh 4<<7

wkh dprxqw ri krxuv zrunhg zdv olplwhg wr 93 krxuv shu prqwk1
8D dgglwlrqdo orfdo lqfrph wd{ lv ohylhg rq wd{deoh lqfrph dw dq dyhudjh udwh ri :(1
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krxvhkrogv duh hqwlwohg wr dgglwlrqdo fklog ehqh�wv diwhu dq xqhpsor|phqw

gxudwlrq ri vl{ prqwkv1 Wkhvh dgglwlrqdo fklog ehqh�wv duh zlwkgudzq li

wkh xqhpsor|hg dffhswv d mre iru pruh wkdq 47 gd|v1 Zkhq dq xqhpsor|hg

pryhv lqwr zrun kh hqmr|v d wd{ doorzdqfh iru hdfk fklog1 Qhyhuwkhohvv vrph

krxvhkrogv zlwk orz lqfrphv gr qrw sd| wd{hv > wkhuhiruh wkh| fdq qrw xvh

wklv wd{ h{hpswlrq +xs wr qrz wkhuh lv qr qhjdwlyh lqfrph wd{ lq Ehojlxp,1

Lq dgglwlrq/ li kh orvhv klv mre wkh xqhpsor|hg kdv wr zdlw vl{ prqwkv wr eh

txdol�hg djdlq iru wkhvh dgglwlrqdo sd|phqwv1 Wkh vxgghq uhprydo ri frqgl0

wlrqdo wudqvihuv uhgxfhv zrun lqfhqwlyhv hvshfldoo| iru whpsrudu| mrev1 Wkh

ohjlvodwlrq frqfhuqlqj dgglwlrqdo fklog ehqh�wv kdv ehhq uhfhqwo| lpsuryhg1

Iluvw/ vlqfh 5333 wkh xqhpsor|hg zkr pryh lqwr zrun dqg zkr orvh wkhlu mre

gxulqj wkh �uvw 9 prqwkv iroorzlqj xqhpsor|phqw duh hqwlwohg wr dgglwlrqdo

ehqh�wv zlwkrxw zdlwlqj djdlq1 Vhfrqg/ wkh xqhpsor|hg zkr dffhsw d whp0

srudu| mre +mre gxudwlrq ohvv wkdq 5: gd|v, dqg iru zkrp wkh xqhpsor|phqw

gxudwlrq lv vkruwhu wkdq 9 prqwkv kdyh wr zdlw rqo| 5 prqwkv diwhu wkh hqg

ri wkhlu frqwudfw wr eh hqwlwohg wr dgglwlrqdo fklog ehqh�wv1
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Ilqdqfldo lqfhqwlyhv duh pdlqo| vwxglhg lq wkh XV dqg lq Xqlwhg0Nlqjgrp

zkhuh lq0zrun ehqh�wv kdyh ehhq lpsohphqwhg1 Lq0zrun ehqh�wv lqfuhdvh

wkh zrun lqfhqwlyhv ri wkrvh zlwk orz srwhqwldo uhwxuqv lq wkh oderxu pdunhw

e| udlvlqj wkh lqfrph jds ehwzhhq zrunlqj dqg qrw zrunlqj1 D odujh sduw ri

wkh olwhudwxuh rq zrun lqfhqwlyhv ghdov zlwk wkh lpsdfw ri zhoiduh wudqvihuv

+dqg wkh prgl�fdwlrq lq wkh holjlelolw| uhtxluhphqwv, rq wkh oderxu vxsso|

ri vlqjoh0sduhqw idplolhv1

Prvw ri wkh h{lvwlqj hylghqfh rq �qdqfldo lqfhqwlyhv lv edvhg rq vlpx0

odwlrqv zlwk uhsuhvhqwdwlyh krxvhkrogv dqg2ru lqglylgxdov1 Vhyhudo dxwkruv

+h1j1 Vdxqghuv hw do1/ 4<;<, kdyh dujxhg wkdw uhsodfhphqw udwhv rewdlqhg rq

wkh jurxqgv ri uhsuhvhqwdwlyh krxvhkrogv ru lqglylgxdov duh ri prghvw uhoh0

ydqfh wr vwxg| wkh txhvwlrq ri zrun lqfhqwlyhv lq wkh devhqfh ri vwdwlvwlfv

rq wkh qxpehu ri lqglylgxdov lq vxfk k|srwkhwlfdo vlwxdwlrqv1

Wkh nh| yduldeoh lq wkh dqdo|vlv ri �qdqfldo lqfhqwlyhv frqvlvwv lq d qhw

uhsodfhphqw udwh iurp kroglqj d mre uhodwlyh wr froohfwlqj xqhpsor|phqw

ehqh�wv
9
1 Lqglylgxdov duh wudsshg lq xqhpsor|phqw zkhq wklv udwh lv forvh

wr ru deryh 433 shu fhqw1 Wkh qhw uhsodfhphqw udwh fdq eh frpsxwhg dw

wkh lqglylgxdo ohyho +RHFG/ 4<<<, exw dovr dw wkh ohyho ri wkh krxvhkrog1

9Wkhuh duh d orw ri gl�huhqw uhsodfhphqw udwhv frqvlghuhg lq wkh olwwhudwxuh +vhh Dwnlqvrq

dqg Plfnohzuljkw/ 4<<4,1
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Iru lqvwdqfh/ wkh lqglylgxdo uhsodfhphqw udwh fdofxodwhg e| wkh RHFG vlqfh

4<94 lv edvhg rq wkh hduqlqjv ri dq dyhudjh surgxfwlrq zrunhu +DSZ,
:
1

Exw wkh dwwhqwlrq lv riwhq sxw rq wkh glvsrvdeoh lqfrph ri wkh krxvhkrogv1

Uhsuhvhqwdwlyh krxvhkrogv duh frqvwuxfwhg rq wkh jurxqgv ri ydulrxv dv0

vxpswlrqv1 Wkhvh dvvxpswlrqv frqfhuq dprqj rwkhuv wkh xqhpsor|phqw

gxudwlrq/ wkh idplo| vwuxfwxuh +vlqjohv/ krxvhkrogv zlwk rqo| rqh zrunlqj

sduwqhu/ krxvhkrogv zlwk wzr zdjh hduqhuv/ vlqjoh0sduhqw idplolhv/ hwf1,/ wkh

qxpehu dqg wkh djh ri wkh fkloguhq +fklog fduh frvwv, dqg wkh ohyho ri zdjhv1

Riwhq wkh vwxglhv zlwk �vw|ol}hg� krxvhkrogv wdnh qr dffrxqw ri frppxwlqj

frvwv/ dgglwlrqdo lqwhuyhqwlrq lq khdowk fduh/ dqg vrfldo krxvlqj uhqwv1 Wkhvh

hohphqwv lqfuhdvh wkh rffxuuhqfh ri �qdqfldo wudsv1 Jhqhudoo|/ wkh Ehojldq

vwxglhv zklfk xvh uhsuhvhqwdwlyh krxvhkrogv +vhh h1j1 Gh Odwkrxzhu/ 5334/

dqg Ghih|w/ 4<<;, frqvlghu wkh iroorzlqj frpsrqhqwv wr frqvwuxfw wkh glv0

srvdeoh lqfrph ri wkh krxvhkrogv= zdjhv/ xqhpsor|phqw ehqh�wv/ vrfldo

frqwulexwlrqv dqg wd{hv +zlwk wkh doorzdqfh iru fkloguhq dqg wkh wd{ h{hps0

wlrq iru fklog fduh frvwv,/ fklog ehqh�wv/ dgglwlrqdo fklog ehqh�wv dqg fklog

fduh frvwv1 Uhsodfhphqw udwhv duh frpsxwhg dw wkh vdph wlph iru d pd{lpdo

dqg d plqlpdo xqhpsor|phqw ehqh�w +vhh Vhfwlrq 5,1 Wkh dlp ri dqdo|vlv

zlwk *vw|ol}hg* krxvhkrogv lv wr lghqwli| wkh w|shv ri idplo| zlwk wkh kljkhvw

suredelolw| wr eh �qdqfldoo| wudsshg1

Wkh pdlq uhvxowv ri wkh dqdo|vlv edvhg rq �uhsuhvhqwdwlyh� krxvhkrogv

iru Ehojlxp duh wkh iroorzlqj= Iluvw/ frqfhuqlqj wkh wudqvlwlrq iurp xq0

hpsor|phqw wr ixoo wlph zrun/ wkh vwxglhv vkrz wkdw vlqjoh0sduhqw idplolhv

dqg vrph krxvhkrogv zlwk rqo| rqh vrxufh ri lqfrph
;
duh pruh h{srvhg wr

xqhpsor|phqw wudsv wkdq rwkhuv w|shv ri idplolhv1 Wkh jds ehwzhhq zdjh

dqg xqhpsor|phqw ehqh�w lv reylrxvo| lpsruwdqw/ exw/ dv h{sodlqhg ehiruh/

wkh xqhpsor|phqw wudsv ghshqg dovr rq wkh uhprydo ri frqglwlrqdo wudqvihuv

zklfk rffxuv zkhq wkh xqhpsor|hg ghflgh wr zrun1 Wklv lv wkh fdvh ri dg0

glwlrqdo fklog ehqh�wv zklfk glvdsshdu zkhq wkh xqhpsor|hg dffhsw d mre

:Wkh dyhudjh surgxfwlrq zrunhu lv gh�qhg dv *dq dgxow ixoo0wlph surgxfwlrq zrunhu

lq wkh pdqxidfwxulqj vhfwru zkrvh zdjh hduqlqjv duh htxdo wr wkh dyhudjh zdjh hduqlqjv

ri vxfk zrunhuv*1 Wkh uhsodfhphqw udwh ghyhorshg e| wkh RHFG wdnhv qr dffrxqw ri

wd{dwlrq/ idplo| dqg krxvlqj ehqh�wv1 Wklv lqgh{ lv fdofxodwhg iurp dq dyhudjh ri 4;

*vw|ol}hg* lqglylgxdov rewdlqhg e| frpelqlqj 6 xqhpsor|phqw gxudwlrqv +4 |hdu/ 506 |hduv/

708 |hduv,/ 6 krxvhkrog frpsrvlwlrq +vlqjoh/ pduulhg dqg khdg ri krxvhkrog/ pduulhg zlwk

dq hduqlqj sduwqhu, dqg 5 zdjh ohyhov +DSZ dqg 526 DSZ,1 Wkh 4; *uhsuhvhqwdwlyh*

lqglylgxdov duh 73 |hduv rog dqg kdyh d orqj zrun h{shulhqfh wkdw dyrlgv wkhp wr uhfhlyh

d oxps vxp xqhpsor|phqw ehqh�w1 Dqrwkhu lqgh{ dydlodeoh vlqfh 4<<8 wdnhv lqwr dffrxqw

wkh h�hfwv ri wd{dwlrq dqg ri rwkhuv wudqvihuv +RHFG/ 4<<<,1
;Wkh rqh hduqhu*v idplo| wkdw duh hqwlwohg wr d pd{lpxp ohyho ri ehqh�wv dqg wkdw

dffhsw d mre sdlg dw wkh plqlpxp zdjh1

<



iru pruh wkdq 47 gd|v +vhh wkh fkdqjhv lq wkh ohjlvodwlrq rxwolqhg lq vhfwlrq

5,1 Wkh dgglwlrqdo fklog ehqh�wv duh derolvkhg iru wkh wlph ri zrun exw dovr

iru wkh vl{ �uvw prqwkv ri xqhpsor|phqw li wkh zrunhu orvhv klv mre1 Wklv

vxgghq uhprydo grhv qrw idyrxu wkh wudqvlwlrq wr hpsor|phqw dqg hvshfldoo|

wr whpsrudu| mrev1 Vhfrqg/ wkh wudqvlwlrq iurp xqhpsor|phqw wr sduw0wlph

mrev grhv qrw ohdg wr d odujh lqfuhdvh lq wkh glvsrvdeoh lqfrph/ h{fhsw iru

wkh vlqjohv1 Lq dgglwlrq/ xqhpsor|hg zkr duh prylqj iurp xqhpsor|phqw

lqwr d sduw0wlph mre qhyhu nqrz d orvv ri lqfrph1 Wklv lv gxh wr wkh h{lv0

whqfh ri d vxevlg| zklfk jxdudqwhhv wkh ohyho ri lqfrph1 Wklv phfkdqlvp

fdoohg *doorfdwlrq gh jdudqwlh gh uhyhqx* zdv lpsohphqwhg lq 4<<6 lq rughu

wr jxdudqwhh wkdw xqhpsor|hg zkr dffhsw d sduw0wlph mre rewdlq dq lqfrph

juhdwhu wkdq wkh dprxqw ri xqhpsor|phqw ehqh�wv zkdwhyhu wkh ohyho ri

zdjh frqvlghuhg dqg wkh krxuv zrunhg1 Li wkh ohyho ri wkh zdjh lv orzhu wkdq

wkh ohyho ri wkh xqhpsor|phqw ehqh�wv/ wkh zrunhuv uhfhlyh wkh gl�huhqfh

iurp wkh vwdwh1 Wklv gl�huhqfh lv lqfuhdvhg e| d oxps vxp1 Wkh dprxqw ri

wklv oxps vxp ghshqgv rq wkh idplo| frpsrvlwlrq= 46714 hxurv iru wkh khdgv

ri krxvhkrog/ 43:16 hxurv iru wkh vlqjohv dqg ;318 hxurv iru wkh frkdelwdqwv1

Krzhyhu/ wkh oxps vxp dsshduv wr eh wrr vpdoo wr lq xhqfh vljql�fdqwo|

wkh wudqvlwlrq iurp xqhpsor|phqw wr sduw0wlph mrev1 Pruhryhu/ ehfdxvh

wklv vxevlg| glvdsshduv dw ;3 shu fhqw ri d ixoo0wlph mre/ wkh wudqvlwlrq iurp

sduw0wlph wr ixoo0wlph lv glvfrxudjhg1

Wkh dqdo|vlv zlwk uhsuhvhqwdwlyh krxvhkrogv lv uhohydqw dqg ulfk ri gh0

wdlov/ exw wkh ghwhfwlrq ri �qdqfldo wudsv e| xvlqj uhsuhvhqwdwlyh krxvh0

krogv grhv qrw qhfhvvdulo| lpso| wkdw lqglylgxdov duh uhdoo| lq xhqfhg e|

wudsv1 Qrwklqj lv vdlg derxw wkh uhdo0olih �qdqfldo lqfhqwlyhv> li |rx frqvlghu

wkh vdph qhw lqfrph jds ehwzhhq zrun dqg xqhpsor|phqw/ lw pd| kdsshq

wkdw rqh xqhpsor|hg ghflghv wr pryh lqwr hpsor|phqw zkhuhdv dqrwkhu

uhixvhv wkh mre ehfdxvh wkh �qdqfldo lqfhqwlyhv duh wrr orz1 Wkh vwxglhv

zlwk uhsuhvhqwdwlyh krxvhkrogv gr qrw wdnh wkh khwhurjhqhlw| ri lqglylgxdov

lqwr dffrxqw1 Ixuwkhu/ wkh xqhpsor|hg duh dvvxphg wr kdyh d ixoo| udwlrqdo

ehkdylru/ exw wklv grhv qrw dozd|v fruuhvsrqg wr uhdolw| ehfdxvh ri d plv0

xqghuvwdqglqj ru d odfn ri nqrzohgjh frqfhuqlqj wkh uxohv ri wkh wd{ dqg

ehqh�wv v|vwhpv1

Xqwlo qrz rqo| d idluo| vpdoo dprxqw ri uhvhdufk frqfhuqlqj wkh lp0

sruwdqfh ri �qdqfldo lqfhqwlyhv idfhg e| wkh xqhpsor|hg kdv ehhq edvhg rq

hpslulfdo gdwd vhwv +vhh h1j1 RHFG/ 5335> Shghuvhq dqg Vplwk/ 5334> N||uç/

4<<<> Juhjj hw do1/ 4<<<> dqg Krop hw do1/ 4<<<,1 Wkh xqghuo|lqj dvvxpswlrq

xvhg wr fdofxodwh wkh h{shfwhg zdjhv ri lqglylgxdov zkr duh fxuuhqwo| rxw ri

zrun lv fuxfldo wr ghwhuplqh wkh �qdqfldo uhwxuqv dvvrfldwhg zlwk mre kroglqj1

Gl�huhqw dvvxpswlrqv kdyh ehhq frqvlghuhg lq wkh olwhudwxuh> wkh zdjhv re0
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wdlqhg lq wkh odvw mre sulru wr xqhpsor|phqw +rqo| li wkh xqhpsor|hg kdyh

ehhq hpsor|hg ehiruh wkhlu xqhpsor|phqw vshoo/ RHFG/ 4<<9/ 4<<<,/ wkh

xqhpsor|hg*v rzq h{shfwdwlrqv derxw wkh zdjhv wkh| zrxog jhw lq d ixwxuh

mre +Shghuvhq dqg Vplwk/ 5334,/ wkh dyhudjh zdjh rewdlqhg e| shrsoh zkr

duh lq zrun/ wkh h{shfwhg zdjh dgmxvwhg iru vhohfwlylw|/ wkh zdjh rewdlqhg

e| zrunhuv diwhu dq xqhpsor|phqw h{shulhqfh +srvw0xqhpsor|phqw zdjhv,/

dqg wkh srvw0xqhpsor|phqw zdjhv fruuhfwhg iru vdpsoh vhohfwlrq eldv1

D odujh sduw ri wkh olwhudwxuh rq xqhpsor|phqw kdv frqyhqwlrqdoo| dv0

vxphg wkdw wkh zdjhv ri wkh lqglylgxdov wkdw kdyh h{shulhqfhg dq xqhp0

sor|phqw vshoo duh htxdo wr wkrvh rewdlqhg e| hpsor|hg lqglylgxdov zlwk wkh

vdph fkdudfwhulvwlfv +h1j1 Od|dug hw do1/ 4<<4,1 Wklv dvvxpswlrq suhvxssrvhv

wkdw gl�huhqfhv lq zdjhv duh rqo| gxh wr gl�huhqfhv lq revhuyhg fkdudfwhu0

lvwlfv +h1j1 djh/ vh{/ hgxfdwlrq,1 Wkh fruuhfwlrq iru srwhqwldo vhohfwlrq eldv

wdnhv lqwr dffrxqw wkh idfw wkdw vhohfwlrq lqwr hpsor|phqw lv qrw udqgrp>

zh revhuyh rqo| wkh zdjhv iru wkrvh zkr duh hpsor|hg/ l1h1 iru wkrvh iru

zkrp wkh zdjh h{fhhgv wkh uhvhuydwlrq zdjh1 Wkh fruuhfwlrq iru vhohfwlrq lv

lpsohphqwhg lq rughu wr dyrlg d srwhqwldo eldv fdxvhg e| xqrevhuyhg khwhur0

jhqhlw| wkdw d�hfwv erwk wkh suredelolw| ri ehlqj lq zrun dqg wkh zdjh ohyho1

Li wkh ghflvlrq wr zrun lv d�hfwhg e| wkh h{shfwhg hduqlqjv/ lw lv srvvleoh

wkdw lqglylgxdov zkr duh fxuuhqwo| zrunlqj kdyh kljkhu zdjhv wkdq wkh rqhv

wkdw zrxog eh rewdlqhg e| wkh xqhpsor|hg lqglylgxdov1

Vrph dxwkruv +vhh h1j1 Juhjj hw do1/ 4<<</ dqg N||uç/ 4<<<, dujxh wkdw

wkh xvh ri dyhudjh ru h{shfwhg zdjhv 0 hyhq li wkh| kdyh ehhq dgmxvwhg iru

vhohfwlylw| 0 wr vwxg| wkh �qdqfldo lqfhqwlyhv idfhg e| wkh xqhpsor|hg pd|

surgxfh xszdug0eldvhg hvwlpdwhv ri wkh uhwxuqv wr hpsor|phqw/ vlqfh wkh

h{shulhqfh ri xqhpsor|phqw/ sduwlfxoduo| wkh ohqjwk ri wkh xqhpsor|phqw

vshoo/ pd| d�hfw surgxfwlylw| dv zhoo dv wkh uhvhuydwlrq zdjh1

Lq rughu wr ghwhuplqh krz wkh suredelolw| ri prylqj iurp qrq0hpsor|phqw

lqwr zrun lv d�hfwhg erwk e| dq lqfuhdvh ri suhglfwhg rxw0ri0zrun lqfrph

dqg d ulvh ri h{shfwhg jdlqv iurp zrunlqj/ Juhjj hw do1 +4<<<, frpsduh

wkh glvwulexwlrq ri krxuo| zdjhv iru hpsor|hg zrunhuv zlwk wkh glvwulex0

wlrq ri krxuo| uh0hqwu| zdjhv +zdjhv uhsruwhg e| lqglylgxdov prylqj iurp

qrq0hpsor|phqw lqwr hpsor|phqw,1 Wkh uhvhdufk ri Juhjj hw do1 lv edvhg

rq wzr XN gdwd vhwv= wkh Txduwhuo| Oderxu Irufh Vxuyh| +TOIV, dqg wkh

Idplo| Uhvrxufhv Vxuyh| +IUV,1 D wd{ dqg ehqh�w plfurvlpxodwlrq prgho

+WD[EHQ iurp wkh Lqvwlwxwh iru Ilvfdo Vwxglhv +LIV,, lv lpsohphqwhg rq

wkh gdwd lq rughu wr hydoxdwh wkh srvw0wd{ dqg ehqh�w lqfrph lq dqg rxw0

ri0zrun1 Wkh TOIV lv d �yh0txduwhu *uroolqj* sdqho1 Wkh txduwhuv rqh wr

�yh xvhg iru wkh dqdo|vlv frqfhuq Vxpphu 4<<7 wr Vsulqj 4<<8 +43/786 re0

vhuydwlrqv,1 Wkh dxwkruv uhvwulfw wkhlu dwwhqwlrq wr d vdpsoh ri lqglylgxdov
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djhg ehwzhhq 4; dqg 8< +h{foxglqj wkh vwxghqwv/ wkh vhyhuho| glvdeohg/ dqg

wkh lqglylgxdov zkr pryhg lqwr vhoi0hpsor|phqw,1 zkr zhuh qrw lq zrun lq

wkh Vxpphu ri 4<<71 Pruhryhu/ wkh| frqvlghu rqo| wkh oderxu pdunhw vwdwxv

dw wkh ehjlqqlqj dqg wkh hqg ri wkh sdqho
<
1 Wkh vwduwlqj zdjhv uhihu wr

wkh zdjhv rewdlqhg e| wkh lqglylgxdov rxw0ri0zrun lq wkh �uvw txduwhu dqg

lq0zrun lq wkh �iwk txduwhu1 Wkh lqirupdwlrq frqfhuqlqj wkh jhqhudo krxuo|

zdjhv frphv iurp wkh IUV furvv0vhfwlrqdo gdwd vhw1 Juhjj hw do1 vkrz

wkdw wkh vkdsh ri wkh zdjh glvwulexwlrq ri hpsor|hg zrunhuv gl�huv iurp wkh

vkdsh ri wkh uh0hqwu| zdjh glvwulexwlrq> wkh �uvw lv forvh wr d qrupdo glvwul0

exwlrq zkhuhdv wkh vhfrqg lv pruh frqfhqwudwhg rq orzhu zdjh ohyhov1 Wkh

uh0hqwu| zdjh glvwulexwlrq kdv d orzhu phdq wkdq wkh ryhudoo zdjh glvwulex0

wlrq1 Wkh phgldq uh0hqwu| zdjh lv durxqg 9< shu fhqw ri wkh phgldq iru wkh

ryhudoo zdjh glvwulexwlrq1 D odujh sduw ri wkh glyhujhqfh ehwzhhq wkh wzr

glvwulexwlrqv fdq eh dwwulexwhg erwk wr gl�huhqfhv lq lqglylgxdo fkdudfwhu0

lvwlfv +h1j1 frqfhuqlqj mre whqxuh, dqg wr gl�huhqfhv lq mre dwwulexwhv lq wkh

wzr srsxodwlrqv1 Ixuwkhu/ Juhjj hw do1 duh lqwhuhvwhg lq wkh ohyho ri zdjhv

wkdw lqglylgxdov zkr duh rxw0ri0zrun zrxog eh deoh wr hduq li wkh| pryh

lqwr zrun1 Wkh| frpsduh wkh uhvxowv iurp gl�huhqw zdjh hvwlpdwlrqv edvhg

lq sduwlfxodu rq wkh ryhudoo zdjh glvwulexwlrq/ wkh ryhudoo zdjh dvvxpswlrq

dgmxvwhg iru vhoi0vhohfwlrq/ dqg wkh uh0hqwu| zdjh glvwulexwlrq zlwkrxw vh0

ohfwlylw| fruuhfwlrq1 Wkh| �qg wkdw wkh h{shfwhg zdjhv iru wkh lqglylgxdov

fxuuhqwo| rxw0ri0zrun duh orzhu li wkh uh0hqwu| zdjh glvwulexwlrq lv xvhg1

Wkh| hpskdvl}h dovr wkdw wkh gl�huhqfhv gxh wr jhqghu dqg wr hgxfdwlrq duh

zhdnhu iru wkh uh0hqwu| zdjhv wkdq iru wkh ryhudoo zdjh glvwulexwlrq1

Wkh vwxg| e| N||uç +4<<<, uhsruwv dovr wkdw wkh glvwulexwlrq ri srvw0

xqhpsor|phqw zdjhv lv ohiwzdug0vnhzhg dqg pruh frpsuhvvhg wkdq wkh ryhu0

doo zdjhv glvwulexwlrq1 Wkh hpslulfdo dqdo|vlv ri N||uç lv edvhg rq wzr

vdpsohv1 Wkh �uvw rqh lv rewdlqhg e| srrolqj lqglylgxdov  rzlqj rxw ri wkh

xqhpsor|phqw uhjlvwhu lq 4<;;/ 4<<3/ 4<<5 dqg 4<<7 +47/76; revhuydwlrqv,1

Wkh vhfrqg rqh lv gudzq iurp wkh zrunlqj djh srsxodwlrq dqg lv uhvwulfwhg

wr zdjh hduqhuv +7/95; revhuydwlrqv,1 Wkhvh wzr gdwd vhwv duh phujhg zlwk

dgplqlvwudwlyh uhjlvwhuv1 Wkh dxwkru frpsduhv wkh uhvxowv rewdlqhg iurp

wzr hvwlpdwlrqv ri d zdjh htxdwlrq> rqh edvhg rq wkh ryhudoo zdjh glvwulex0

wlrq dqg wkh vhfrqg xvlqj zdjhv uhsruwhg e| wkh lqglylgxdov zkr h{lw wkh

xqhpsor|phqw uhjlvwhu iru hpsor|phqw +srvw0xqhpsor|phqw zdjhv,1 N||uç

�qgv wkdw wkh zdjh gl�huhqwldov ehwzhhq hgxfdwlrqdo ohyho dqg ehwzhhq phq

dqg zrphq duh vpdoohu lq wkh srvw0xqhpsor|phqw zdjh hvwlpdwlrq wkdq lq

<E| frqvwuxfwlrq wkh lqglylgxdov duh revhuyhg wr kdyh dw prvw rqh fkdqjh ri oderxu

pdunhw vwdwxv1
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wkh ryhudoo zdjh hvwlpdwlrq1

Vhyhudo hpslulfdo vwxglhv kdyh h{dplqhg wkh hduqlqjv orvvhv dvvrfldwhg

zlwk d shulrg ri xqhpsor|phqw1 Wkh jhqhudo �qglqjv iurp wkhvh vwxglhv

vxjjhvw wkdw wkh frvw uhvxowlqj iurp mre orvv lv qrw olplwhg wr d orvv ri hduqlqjv

lq wkh shulrg ri xqhpsor|phqw= wkh xqhpsor|hg jhw uh0hpsor|hg dw orzhu

zdjhv wkdq wkh rqhv wkh| hqmr|hg lq wkhlu suhylrxv mre1 Pruhryhu/ ghvslwh

ydulrxv phwkrgrorjlhv dqg gdwd vhwv/ frqvlvwhqw hylghqfh kdv ehhq irxqg

frqfhuqlqj wkh shuvlvwhqfh ri uhgxfwlrqv lq zdjhv iroorzlqj glvsodfhphqw

+vhh Idoolfn/ 4<<9 iru d vxuyh| ri wkh uhfhqw hpslulfdo olwhudwxuh rq glvsodfhg

zrunhuv> vhh dovr Nohw}hu/4<<;,1

Mdfrevrq hw do1 +4<<6, surylgh hylghqfh iru wkh h{lvwhqfh ri hduqlqjv

orvvhv gxh wr wkh h{shulhqfh ri xqhpsor|phqw1 Wkh vwxg| ri Mdfrevrq hw

do1 lv edvhg rq d sdqho ri kljk0whqxuhg glvsodfhg dqg qrq0glvsodfhg zrunhuv

lq Shqqv|oydqld1 Wklv sdqho zdv exlow e| phujlqj dgplqlvwudwlyh uhfrugv ri

zrunhuv* hduqlqjv klvwrulhv zlwk lqirupdwlrqv derxw wkhlu �upv1 Wkh dxwkruv

ghyhors d �{hg0h�hfwv prgho wr frqwuro iru xqrevhuyhg khwhurjhqhlw| wkdw

pd| eh fruuhodwhg zlwk glvsodfhphqw suredelolwlhv1 Wkh| �qg wkdw gxulqj

wkh hduo| wr wkh plg0hljkwlhv/ kljk0whqxuhg zrunhuv +vl{ ru pruh |hduv ri mre

whqxuh e| wkh ehjlqqlqj ri 4<;3, vx�hu iurp odujh lqfrph orvvhv zkhq wkh|

vhsdudwh iurp �upv1 Wkh| srlqw ixuwkhu wkdw wkh orvvhv ri lqfrph vhhp wr

eh shuvlvwhqw = �yh |hduv diwhu wkh vhsdudwlrq iurp wkhlu �upv wkhvh zrunhuv

lqfxu d orvv ri 58 shu fhqw ri wkhlu txduwhuo| suhylrxv hduqlqjv1 Wkhvh orvvhv

duh revhuyhg iru phq dqg zrphq/ iru |rxqj dqg rog zrunhuv dqg ydu| zlwk

uhvshfw wr wkh vhfwruv/ wkh vl}h ri wkh �upv dqg wkh uhjlrqdo oderxu pdunhwv1

Wkh vwxg| e| Uxkp +4<<4, edvhg rq wkh zdyhv 4<9< wr 4<;5 ri wkh

Sdqho Vwxg| ri Lqfrph G|qdplfv +SVLG, frpsduhv wkh zhhno| hduqlqjv ri

glvsodfhg zrunhuv wr wkrvh ri qrq0glvsodfhg zrunhuv +frqwuro jurxs,1 Wkh

dwwhqwlrq lv uhvwulfwhg wr khdgv ri krxvhkrog1 Kh �qgv wkdw wkh hduqlqjv orvvhv

vx�huhg e| glvsodfhg zrunhuv duh vxevwdqwldo dqg shuvlvwhqw= wkh zhhno|

zdjhv ri glvsodfhg zrunhuv duh 49 shu fhqw orzhu wkdq wkrvh ri qrqglvsodfhg

zrunhuv lq wkh |hdu iroorzlqj glvsodfhphqw dqg vwloo 47 shu fhqw orzhu irxu

|hduv diwhu glvsodfhphqw1

Vwhyhqv +4<<:, dovr �qgv shuvlvwhqfh ri zdjh orvvhv dvvrfldwhg zlwk sh0

ulrgv ri xqhpsor|phqw1 Wkh gdwd vhw xvhg lv gudzq iurp wkh zdyhv 4<9<

wr 4<;; ri wkh SVLG1 Wkh vdpsoh frqvlvwv ri 41939 krxvhkrog khdgv zrun0

huv/ 774 ri zkrp h{shulhqfh dw ohdvw rqh glvsodfhphqw dw vrph srlqw lq wkh

vdpsoh shulrg1 Wkh phwkrgrorj| xvhg lv vlplodu wr wkh rqh ghyhorshg e|

Mdfrevrq hw do1 +4<<6,
43
1 Vkh frqfoxghv wkdw wkh zdjhv dvvrfldwhg zlwk

43Glvsodfhphqw lv gh�qhg dv �ohdylqj gxh wr d sodqw ru exvlqhvv forvlqj ru gxh wr ehlqj
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glvsodfhphqw duh uhgxfhg e| pruh wkdq 45 shu fhqw iru wkh |hdu ri wkh mre

orvv dqg wkdw wkh dyhudjh zdjh udwh whqgv wr uhpdlq < shu fhqw ehorz wkh

h{shfwhg ohyho zlwkrxw glvsodfhphqw vl{ ru pruh |hduv diwhu uh0hpsor|phqw1

Vkh xqghuolqhv wkdw uhshdwhg mre orvvhv frqwulexwh wr wkh shuvlvwhqfh ri d

glvsodfhphqw h�hfw +vhh dovr Vfkrhql dqg Gdugld/ 4<<9, iru zrunhuv zkr gr

qrw vx�hu iurp dgglwlrqdo glvsodfhphqwv wkh dyhudjh zdjh udwh lv uhgxfhg e|

rqo| 7 shu fhqw vl{ ru pruh |hduv diwhu mre orvv1 Ixuwkhupruh/ vkh vkrzv wkdw

hduqlqjv orvvhv duh irxqg wr eh odujhu iru kljk0whqxuhg zrunhuv +pruh wkdq 6

|hduv ri suhglvsodfhphqw mre whqxuh,1 Wkh pdjqlwxgh dqg wkh shuvlvwhqfh ri

wkh zdjh frvw ri glvsodfhphqw ghshqgv rq wkh hgxfdwlrqdo ohyho> wkrvh zlwk

45 ru ihzhu |hduv ri hgxfdwlrq +qr pruh wkdq d kljk vfkrro ghjuhh, orvh ohvv

wkdq wkh pruh hgxfdwhg zrunhuv dqg wkh orvvhv duh dovr ohvv shuvlvwhqw1

RHFG +5335, lqyhvwljdwhv zdjh orvvhv fdxvhg e| xqhpsor|phqw1 Wkh

dxwkruv vxjjhvw/ rq wkh jurxqgv ri wkh Hxurshdq Frppxqlw| Krxvhkrog

Sdqho +HFKS, dqg wkh Sdqho Vwxg| ri Lqfrph G|qdplfv +SVLG,/ wkdw wkh

dyhudjh zdjh ri wkrvh zkr orvh wkhlu mre lv/ rq dyhudjh/ rqo| wzr0wklugv ri

wkh dyhudjh zdjh lq doo frxqwulhv1 Ixuwkhu/ wkh frvw ri mre orvv lq whupv

ri zdjhv lv kljkhu iru roghu zrunhuv hyhq li wkh h�hfw ri djh lv vpdoo1 Iru

Ehojlxp/ wklv vwxg| uhsruwv wkdw diwhu d vshoo ri xqhpsor|phqw/ wkh zdjhv

duh uhgxfhg e| ; shu fhqw uhodwlyh wr suhylrxv zdjhv1 Wklv uhvxow pd| eh

d�hfwhg e| wkh vpdoo vl}h ri wkh vdpsoh xvhg iru Ehojldq lqyhvwljdwlrqv1

Wkhru| vxjjhvwv vhyhudo uhdvrqv wr h{sodlq zk| d shulrg ri xqhpsor|0

phqw pd| eh iroorzhg e| zdjh orvvhv1 Wkh �uvw rqh frqfhuqv mre whqxuh= mrev

dvvrfldwhg zlwk srvw0xqhpsor|phqw zdjhv duh e| gh�qlwlrq vkruw0whqxuh dw

wkh wlph dw zklfk rqh revhuyhv wkhp +qr vhqlrulw| h�hfw,1 Orzhu srvw0

xqhpsor|phqw zdjhv pd| dovr uhvxow iurp d orvv ri �up0vshfl�f +ru vhfwru0

vshfl�f, kxpdq fdslwdo zklfk lv qrw wudqvihudeoh wr d qhz mre1 D uhgxfwlrq

lq wkh srvw0xqhpsor|phqw zdjhv pd| dovr eh fdxvhg e| d orzhu txdolw| ri

wkh mre pdwfk ehwzhhq wkh zrunhu dqg wkh �up1 Ixuwkhu/ d ghfuhdvh lq wkh

uhvhuydwlrq zdjh ryhu wlph fdq ohdg wr dffhswdqfh ri d mre zlwk d orzhu

zdjh1 Wkh ghfolqh ri wkh uhvhuydwlrq zdjh fdq eh mxvwl�hg iru lqvwdqfh e| d

+h{shfwhg, ghfuhdvh lq wkh ohyho ri xqhpsor|phqw ehqh�wv/ vhh h1j1 ydq ghq

Ehuj +4<<3,1

Wkh uhvhdufk ghvfulehg ehorz lv frqfhuqhg zlwk wkh phdvxuh ri �qdqfldo

lqfhqwlyhv idfhg e| wkh xqhpsor|hg +vhh dovr RHFG/ 5335,1

Wkh uhfhqw vwxg| e| Shghuvhq dqg Vplwk +5334, dqdo|vhv wkh lpsru0

wdqfh ri hfrqrplf glv0lqfhqwlyhv idfhg e| xqhpsor|hg dqg orz sdlg zrunhuv

lq Ghqpdun/ xvlqj d sdqho vxuyh| phujhg zlwk dgplqlvwudwlyh uhjlvwhuv iru

odlg r� ru �uhg� +Vwhyhqv/ 4<<:,1
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wkh |hduv 4<<6 dqg 4<<91 Iru wklv sxusrvh/ wkh| frpsxwh dq lqglylgxdo qhw

lqfrph udwlr ehwzhhq froohfwlqj xqhpsor|phqw ehqh�wv dqg zrunlqj lq d

ixoo0wlph mre1 Wklv udwlr lqfoxghv vrph vrfldo wudqvihuv olnh krxvlqj ehqh0

�wv dqg fklog fduh vxevlglhv exw dovr vrph �{hg frvwv olqnhg wr mre kroglqj

+frppxwlqj frvwv dqg fklog fduh frvwv,1 Iru wkh lqglylgxdov zkr duh xqhp0

sor|hg dw wkh zhhn ri wkh lqwhuylhz qr lqirupdwlrq lv dydlodeoh derxw wkh

zdjhv dqg wkh �{hg frvwv ri zrun1 Frqfhuqlqj wkh zdjhv/ wkh xqhpsor|hg*v

rzq h{shfwdwlrqv derxw wkh zdjh wkh| zrxog rewdlq lq d ixwxuh mre duh

xvhg wr frpsxwh wkh lqfrph udwlr1 Shghuvhq dqg Vplwk gr qrw ghyhors d

suhglfwhg zdjh udwh edvhg rq dq hvwlpdwhg zdjh htxdwlrq1 Wkh xvh ri wkh

xqhpsor|hg*v rzq h{shfwdwlrqv dyrlgv wkh fruuhfwlrq ri zdjhv iru vdpsoh

vhohfwlrq eldv lq d sdqho iudphzrun1 Wkh suhglfwhg dprxqw ri �{hg frvwv ri

zrun duh rewdlqhg iurp dq hvwlpdwlrq pdgh rq wkh hpsor|hg lqglylgxdov1

Iru wkh lqglylgxdov lq hpsor|phqw dw wkh gdwh ri wkh vxuyh|/ wkh dprxqwv

ri xqhpsor|phqw ehqh�wv dqg rwkhuv vrfldo wudqvihuv duh fdofxodwhg e| xv0

lqj wkh lqirupdwlrq lqfoxghg lq wkh dgplqlvwudwlyh uhjlvwhuv1 Wkh dqdo|vlv

ri wkh uhsodfhphqw udwhv vkrzv wkdw <14 shu fhqw dqg 431< shu fhqw ri wkh

xqhpsor|hg zhuh lq dq xqhpsor|phqw wuds +qhw lqfrph udwlr juhdwhu wkdq

ru htxdo wr 4, lq 4<<6 dqg lq 4<<9/ uhvshfwlyho|1 Xqhpsor|hg zrphq duh

pruh h{srvhg wr �qdqfldo glv0lqfhqwlyhv wkdq xqhpsor|hg phq> 4515 shu fhqw

dqg 4719 shu fhqw ri wkh zrphq zhuh wudsshg lq xqhpsor|phqw lq 4<<6 dqg

4<<9/ uhvshfwlyho|1 Wklv sursruwlrq lv orzhu iru phq> 71< shu fhqw lq 4<<6 dqg

91: shu fhqw lq 4<<91 Dv phqwlrqhg ehiruh/ wkh qhw lqfrph udwhv zhuh dovr

frpsxwhg iru wkh shrsoh lq zrun dw wkh zhhn ri wkh lqwhuylhz1 Wkh uhvxowv

iru wkh zrunhuv vxjjhvw wkdw iru : shu fhqw dqg <18 shu fhqw ri wkhp lq 4<<6

dqg 4<<9 /uhvshfwlyho|/ wkh glvsrvdeoh lqfrph lq zrun lv orzhu wkdq wkh rqh

wkdw zrxog eh rewdlqhg wkurxjk froohfwlqj xqhpsor|phqw ehqh�wv1 Dv iru

wkh xqhpsor|hg/ wkh sursruwlrq ri zrphq idflqj dq xqhpsor|phqw wuds exw

zkr duh vwloo zrunlqj lv odujhu wkdq wkdw ri phq1 Wkh sdqho vwuxfwxuh ri wkh

gdwd doorzv wkh dxwkru wr orrn dw wkh wudqvlwlrqv wkdw rffxu ehwzhhq 4<<6

dqg 4<<9 lq dqg rxw ri wkh xqhpsor|phqw wuds vwdwh1 Shghuvhq dqg Vplwk

xqghuolqh/ zlwkrxw glvwlqfwlrq ehwzhhq xqhpsor|hg dqg hpsor|hg zrunhuv/

wkdw 4< shu fhqw ri wkh phq dqg 53 shu fhqw ri wkh zrpdq zkr zhuh wudsshg

lq xqhpsor|phqw lq 4<<6 kdg qrw hvfdshg wkh wuds lq 4<<91

Juhjj hw do1 +4<<<, duh lqwhuhvwhg lq wkh hqwu| ru wkh uh0hqwu| lqwr zrun

diwhu d shulrg ri xqhpsor|phqw ru lqdfwlylw| lq Xqlwhg Nlqjgrp1 Wkh|

frpsxwh d uhsodfhphqw udwh gh�qhg dv �wkh udwlr ri lqfrph qhw ri wd{hv dqg

ehqh�wv zkhq rxw ri zrun wr qhw lqfrph lq zrun� +Juhjj hw do1/ 4<<<, e|
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xvlqj ydulrxv dvvxpswlrqv frqfhuqlqj wkh zdjhv
44
1 Wkh xvh ri hqwu| zdjhv

ohdgv wr d suhglfwhg uhsodfhphqw udwh iru d ixoo0wlph mre +6: krxuv d zhhn, ri

:3 shu fhqw djdlqvw 93 shu fhqw rq wkh jurxqgv ri wkh dyhudjh zdjh iru hp0

sor|hg zrunhuv1 Wkh uhsodfhphqw udwh ghfuhdvhv zlwk wkh qxpehu ri krxuv

zrunhg1 Juhjj hw do1 �qg wkdw jhqghu dqg idplo| w|sh dffrxqw iru vxevwdq0

wldo gl�huhqfhv lq wkh �qdqfldo uhwxuqv dvvrfldwhg zlwk prylqj lqwr zrun1

Ixuwkhu/ wkh qhw uhsodfhphqw udwh lv kljkhu iru pduulhg lqglylgxdov zlwk d

qrq0zrunlqj sduwqhu frpsdulqj zlwk pduulhg lqglylgxdov zlwk d zrunlqj

sduwqhu1

Wkh uhvhdufk ri N||uç +4<<<, ghdov zlwk wkh lpsruwdqfh ri �qdqfldo lq0

fhqwlyhv idfhg e| wkh xqhpsor|hg lq Ilqodqg1 Wkh �qdqfldo lqfhqwlyhv duh

vwxglhg lq d furvv0vhfwlrqdo iudphzrun +lq idfw/ wkh vdpsoh xvhg lv ri wkh

sdqho irup exw lv surfhvvhg e| �furvv0vhfwlrqdo phwkrgrorjlhv�,1 Dv phq0

wlrqhg deryh/ wkh vdpsoh xvhg lq wklv dqdo|vlv lv edvhg rq wkh xqhpsor|hg

zkr ohiw wkh xqhpsor|phqw uhjlvwhu lq 4<;;/ 4<<3/ 4<<5 dqg 4<<7 dqg lv

phujhg zlwk wkh dgplqlvwudwlyh uhjlvwhu1 Wkh xqhpsor|phqw vshoov hqghg

hlwkhu lq d qhz mre/ lq d pdqsrzhu surjudp/ ru lq d zlwkgudzdo iurp wkh

oderxu irufh1 Ghwdlohg lqfrph vwdwlvwlfv duh dydlodeoh iru wkh vdpsohg lqgl0

ylgxdov dqg dovr iru wkhlu vsrxvhv1 Wkh lqfrph lqirupdwlrq lqfoxghv wudqvihu

sd|phqwv wr krxvhkrogv1 Wkh zdjhv rewdlqhg e| lqglylgxdov zkr ohdyh xq0

hpsor|phqw iru hpsor|phqw duh xvhg wr suhglfw zdjhv1 Wkh hvwlpdwlrq ri

srvw0xqhpsor|phqw zdjhv lv dfklhyhg e| dsso|lqj d pd{lpxp olnholkrrg

phwkrg1 Wkh hvwlpdwhg srvw0xqhpsor|phqw zdjhv duh wkhq xvhg wr fdofx0

odwh wkuh h{shfwhg fkdqjh lq wkh glvsrvdeoh lqfrph ri wkh krxvhkrog wkdw

zrxog uhvxow iurp wkh wudqvlwlrq wr hpsor|phqw ri wkh xqhpsor|hg phpehu1

Wzr lqfrph udwlrv duh frpsxwhg> dq revhuyhg lqfrph udwlr dqg dq hvwl0

pdwhg lqfrph udwlr1 Wkh �uvw lv rqo| rewdlqhg iru wkh vxevdpsoh ri wkrvh

zkr ohdyh wkh xqhpsor|phqw uhjlvwhu iru hpsor|phqw dqg lv edvhg rq wkh

revhuyhg srvw0xqhpsor|phqw zdjh1 Wkh revhuyhg lqfrph udwlr lv gh�qhg

dv wkh glvsrvdeoh lqfrph ri wkh krxvhkrog gxulqj hpsor|phqw glylghg e|

wkh krxvhkrog*v glvsrvdeoh lqfrph gxulqj xqhpsor|phqw1 Wkh hvwlpdwhg

lqfrph udwlr lv frpsxwhg iru doo wkh krxvhkrogv lq wkh vdpsoh vlqfh wkh hv0

wlpdwlrq ri wkh srvw0xqhpsor|phqw zdjh lv dydlodeoh iru hdfk lqglylgxdo1

Wkh gh�qlwlrq ri wkh hvwlpdwhg lqfrph udwlr lv wkh iroorzlqj= wkh krxvh0

krog*v glvsrvdeoh lqfrph uhvxowlqj iurp �fwlrqdo hpsor|phqw glylghg e| wkh

glvsrvdeoh lqfrph ri wkh krxvhkrog rewdlqhg gxulqj xqhpsor|phqw1 N||uç

�qg wkdw 64 shu fhqw ri wkrvh zkr pryh iurp xqhpsor|phqw lqwr hpsor|0

phqw uhfrug dq lqfuhdvh ri wkhlu krxvhkrog*v glvsrvdeoh lqfrph ohvv wkdq ru

44Wkh uhsodfhphqw udwhv duh fdofxodwhg iru 45/ 53 dqg 6: krxuv ri zrun1
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htxdo wr 58 shu fhqw1 Pruhryhu/ 7 shu fhqw ri wkrvh zkr ohdyh xqhpsor|0

phqw iru hpsor|phqw dffhsw d mre ohdglqj wr d ghfuhdvh lq wkhlu krxvhkrog*v

glvsrvdeoh lqfrph1 Frqfhuqlqj wkh hvwlpdwhg lqfrph udwlr/ ; shu fhqw ri

wkh vdpsoh duh idflqj d udwlr ohvv wkdq 4 dqg 76 shu fhqw duh hvwlpdwhg wr

eh xqdeoh wr lqfuhdvh wkhlu krxvhkrog*v glvsrvdeoh lqfrph pruh wkdq 58 shu

fhqw1 D odujh sduw ri wkh krxvhkrogv h{srvhg wr d �qdqfldo wuds +revhuyhg

dqg hvwlpdwhg, duh frxsohv1

Iurp wkh vwxglhv phqwlrqhg deryh wkuhh lpsruwdqw uhvxowv vkrxog eh

hpskdvl}hg1 Iluvw/ vrph wudqvlwlrqv iurp xqhpsor|phqw wr hpsor|phqw

duh dvvrfldwhg zlwk d ghfuhdvh ru d vpdoo lqfuhdvh ri wkh glvsrvdeoh lqfrph1

Pruhryhu/ wkh olwhudwxuh +h1j1 Shghuvhq dqg Vplwk/ 5334> Fdoodq hw do1/ 4<<7>

RHFG/ 4<<9, lqirupv xv wkdw d qrq0}hur iudfwlrq ri wkrvh lq zrun duh idf0

lqj d uhsodfhphqw udwh durxqg ru deryh 433 shu fhqw1 Vhfrqg/ xqhpsor|hg

zrunhuv jhw uh0hpsor|hg dw orzhu zdjhv wkdq wkh rqhv wkh| hqmr|hg lq wkhlu

suhylrxv mre1 Wklug/ wkh zdjh orvvhv vx�huhg e| zrunhuv wkdw kdyh h{shul0

hqfhg d shulrg ri xqhpsor|phqw duh shuvlvwhqw> wkh dyhudjh zdjh udwh whqgv

wr uhpdlq ehorz wkh h{shfwhg dyhudjh zdjh udwh zlwkrxw mre orvv+hv, iru

vhyhudo |hduv diwhu wkh xqhpsor|phqw vshoo+v,1

Lq wklv sdshu/ lq rughu wr fdofxodwh uhsodfhphqw udwlrv iru doo wkh lqglylg0

xdov revhuyhg lq wkh vdpsoh zh zloo frpsxwh h{shfwhg zdjhv e| hvwlpdwlqj d

zdjh htxdwlrq iru wkrvh lqglylgxdov zkr pryh lqwr hpsor|phqw gxulqj wkh

revhuydwlrq shulrg/ wkdw lv srvw0xqhpsor|phqw zdjhv1 Wkh phwkrgrorj|

dssolhg zloo eh vxppdul}hg lq wkh qh{w vhfwlrq1

� �����������

Wkh dydlodelolw| ri sdqho gdwd lqvwhdg ri d vlqjoh furvv0vhfwlrq doorzv xv

wr iroorz lqglylgxdov dqg wkhlu ehkdylrxu ryhu wlph1 Lq dgglwlrq/ li qrw

frqwuroohg iru/ vdpsoh vhohfwlrq eldv pd| eh h{shfwhg wr d�hfw wkh uhvxowv ri

wkh hvwlpdwlrq1 Wkhuhiruh wkh dssursuldwh hvwlpdwru lv wkh rqh wkdw h{sorlwv

wkh sdqho vwuxfwxuh ri wkh gdwd dqg fruuhfwv iru vdpsoh vhohfwlrq eldv1

Lq jhqhudo/ wzr pdlq dssurdfkhv kdyh ehhq iroorzhg lq wkh ghyhorsphqw

ri sdqho gdwd vdpsoh vhohfwlrq prgho hvwlpdwruv= wzr0vwhs hvwlpdwruv iro0

orzlqj wkh lghd ri Khfnpdq +4<:<, dqg pd{lpxp olnholkrrg hvwlpdwruv1

Mhqvhq hw do1 +5334, vxuyh| gl�huhqw sdqho vhohfwlrq hvwlpdwruv dqg wkh|

vxjjhvw xvlqj d udqgrp h�hfwv hvwlpdwru/ zkhq wkh htxdwlrq ri lqwhuhvw lv

pdlqo| wkh zdjh htxdwlrq
45
1 Zh kdyh dgrswhg wklv dssurdfk lq rxu vwxg|1

45Vhh wkh hvwlpdwruv vxjjhvwhg e| Zrrogulgjh+4<<8,/ N|uld}lgrx +4<<:,/ Yhood dqg Yhu0
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Vshfl�fdoo|/ zh hvwlpdwh d sdudphwulf sdqho gdwd udqgrp h�hfwv prgho1 Zh

eulh | ghvfuleh wkh prgho ehorz1

Wkh prgho zh frqvlghu fdq eh irupxodwhg dv iroorzv=

|W�| @ {
�

�|� . �� . %�| +4,

g
W

�| @ }
�

�|� . �� . y�|

g�| @ 4 li gW�| A 3> 3 rwkhuzlvh

|�| @ |
W

�| � g�|>

zkhuh l +l @ 4> ===>Q, ghqrwhv wkh lqglylgxdo dqg w +w @ 4> ===> W , ghqrwhv wkh
wlph shulrg> g�| lv dq lqglfdwru iru kdylqj dq revhuyhg zdjh/ |�| ghqrwhv wkh
orj ri wkh zdjh/ {�| dqg }�| duh yhfwruv ri h{sodqdwru| yduldeohv/ srvvleo|
zlwk frpprq hohphqwv1 Wkh htxdwlrq ri lqwhuhvw lv wkh �uvw rqh dqg wkh
vhohfwlrq surfhvv lv wkh vhfrqg rqh lq 41 Khuh/ � dqg � duh wkh xqnqrzq
sdudphwhu yhfwruv wkdw zh kdyh wr hvwlpdwh1 Wkh �� dqg �� duh xqrevhuydeoh
wlph0lqyduldqw lqglylgxdo0vshfl�f frpsrqhqwv zklfk duh srvvleo| fruuhodwhg
zlwk hdfk rwkhu dqg zlwk wkh h{sodqdwru| yduldeohv/ dqg %�| dqg x�| duh
xqrevhuyhg glvwxuedqfhv +srvvleo| fruuhodwhg zlwk hdfk rwkhu,1 Wkh yduldeoh
|
W

�| lv revhuyhg rqo| li wkh lqglfdwru yduldeoh g�| @ 4= Wklv phdqv wkdw vdpsoh
vhohfwlylw| fdq eh dffrxqwhg iru1

Lq wklv hvwlpdwlrq surfhgxuh wkh vhohfwlrq surfhvv dqg wkh htxdwlrq ri
lqwhuhvw duh hvwlpdwhg vlpxowdqhrxvo|1 Iru wklv sxusrvh lw lv qhfhvvdu| wr
vshfli| wkh mrlqw glvwulexwlrq ri wkh huuru frpsrqhqwv wuhdwhg dv udqgrp
h�hfwv lq wkh vhohfwlrq htxdwlrq dqg wkh htxdwlrq ri lqwhuhvw1 Vshfl�fdoo|/
zh dvvxph wkdw wkh huuru whupv iroorz d elyduldwh qrupdo glvwulexwlrq

+%�|> y�|, � Q+3>	,>zkhuh	 @

�
�
2
0 ��0

��0 4

�

Wkh elyduldwh udqgrp h�hfwv duh dvvxphg wr iroorz d glvfuhwh glvwulex0
wlrq zlwk 5 � 5 srlqwv ri vxssruw dqg zh dvvxph lqghshqghqfh ehwzhhq
lglrv|qfudwlf huuruv dqg udqgrp h�hfwv1

Ohw � @ i��> �2j > � @ i��> �2j dqg s @ is��> s�2> s2�> s22j > zkhuh s&� @

Su ^�&> �� ` > dqg ohw � @ ^�> �> �0> �> s> �> �` ghqrwh wkh sdudphwhu yhfwru1 Iru
d vlqjoh lqglylgxdo zh ghulyhg wkh frqwulexwlrq wr wkh olnholkrrg ixqfwlrq dv

ehhn +4<<<,/ Urfklqd0Eduudfklqd +4<<<,1 Vhh dovr Gxvwpdq dqg Urfklqd0Eduudfklqd

+5333,/ Ohh +5334,/ Kdxvpdq dqg Zlvh +4<:<,/ Ulgghu +4<<3,/ Yhuehhn dqg Qlmpdq +4<<9,1
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zkhuh J+�, lv wkh mrlqw FGI ri wkh udqgrp h�hfwv dqg

i+%�|> y�|m{�|> }�|> ��> ��, +5,

@ ��+�}�|� � ��,
�3_�| ���

4� I��0 +�}�|� � ��m|�| � {�|� � ��,
�
� i0 +|�| � {�|� � ��,

�_�|
+6,

zkhuh i+�, dqg I +�, duh uhvshfwlyho| wkh ghqvlw| dqg glvwulexwlrq ixqfwlrqv

iru wkh yduldeohv uhihuuhg e| vxevfulswv dqg �+�, lv d vwdqgdug qrupdo glv0

wulexwlrq ixqfwlrq1

Wklv prgho lv hvwlpdwhg vhsdudwho| iru phq dqg zrphq1 Wklv doorzv

xv wr glvwlqjxlvk wkh h{shfwhg zdjhv dffruglqj wr jhqghu dqg wr dffrxqw

iru skhqrphqd wkdw d�hfw pdohv dqg ihpdohv oderxu pdunhw sduwlflsdwlrq

gl�huhqwo|1

Lq rughu wr eh deoh wr frpsxwh wkh uhsodfhphqw udwlr iru hdfk lqglylg0

xdo lq wkh vdpsoh zh frpsxwh wkh h{shfwhg orj zdjhv dv lq Urvkrop hw

do1+5334,1 Frqglwlrqdo rq sduwlflsdwlrq lq d jlyhq |hdu dqg rq wkh hqwluh

sdwk ri sduwlflsdwlrq lqglfdwruv/ wkh h{shfwhg orj zdjh iru dq lqglylgxdo lv
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Wkh whup tk�� ghqrwhv wkh sdudphwhuv ri wkh lqglylgxdo vshfl�f suredelolwlhv

ri ���Lwv h{suhvvlrq lv
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ghqrwhv wkh sdudphwhuv ri wkh lqglylgxdo dqg wlph vshfl�f sured0

elolw| ri �� +vhh Urvkrop hw do1/ 5334,
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Wkh hpslulfdo dqdo|vlv lv edvhg rq wkh Sdqho Vwxg| ri Ehojldq Krxvhkrogv

+SVEK,1 Wklv sdqho zdv �uvw fduulhg rxw lq wkh vsulqj ri 4<<5 +zdyh 4, dqg

frqwdlqv d ydulhw| ri lqirupdwlrq1 Zh kdyh ghflghg wr frqvlghu wkh zdyhv

6 wr : +vsulqj 4<<7 wr vsulqj 4<<;, ehfdxvh erwk wkh txhvwlrqv frqfhuqlqj

wkh lqfrph dqg wkh gh�qlwlrq ri hpsor|phqw kdyh ehhq prgl�hg uhodwlyh wr

wkh �uvw wzr zdyhv1 Wkh zdyhv 6 wr : frqvlvw ri <16<; lqglylgxdov djhg 49 ru

ryhu1 Dw wkh wlph ri wkh vxuyh|/ shrsoh uhsruw wkhlu oderxu pdunhw vwdwh dw

wkh wlph ri wkh lqwhuylhz exw dovr iru hdfk ri wkh suhfhglqj wzhoyh prqwkv1

Dw wkh vdph wlph shrsoh duh lqwhuylhzhg derxw wkhlu dqqxdo lqfrph iru

wkh suhylrxv |hdu qhw ri wd{hv dqg vrfldo frqwulexwlrqv1 Iru hdfk ri wkh �yh

zdyhv/ zh xvh wkh qxpehu ri prqwkv lq zklfk wkh lqglylgxdo lv xqhpsor|hg

ru hpsor|hg wr frpsxwh wkh prqwko| lq0zrun dqg rxw0ri0zrun lqfrph1 Eh0

fdxvh wkh lqirupdwlrq zh xvh lv uhwurvshfwlyh/ wkh dqdo|vlv fryhuv wkh |hduv

4<<6 wr 4<<:1 Dv phqwlrqhg ehiruh/ wkh lqfrph lqirupdwlrq lv uhsruwhg rq

dq dqqxdo edvlv1 Prqwko| zdjhv duh frpsxwhg e| glylglqj dqqxdo vdodulhv

e| wkh qxpehu ri prqwkv zrunhg461 Wkh vdph phwkrgrorj| lv dssolhg iru

xqhpsor|phqw ehqh�wv1

Dprqj wkh <16<; lqglylgxdov lqwhuylhzhg gxulqj wkh zdyhv 6 wr :/ 4166;

kdyh nqrzq dw ohdvw rqh xqhpsor|phqw vshoo gxulqj wkh revhuydwlrq sh0

ulrg1 Zh revhuyh 41<7; xqhpsor|phqw vshoov/ krzhyhu zh zloo irfxv rqo|

46Frpsxwlqj prqwko| zdjhv iurp wkh dqqxdo lqfrph lqirupdwlrq grhv qrw doorz wr

vhsdudwh wkh zdjhv dvvrfldwhg zlwk gl�huhqw mrev lq wkh fdvh zkhuh wkh zrunhu kdv ehhq

hpsor|hg lq pruh wkdq rqh mre iru wkh vdph |hdu1
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rq wkrvh wkdw duh �vxevlgl}hg�1 Iru wklv uhdvrq zh zloo rqo| frqvlghu 41994

xqhpsor|phqw vshoov/ h{shulhqfhg e| 41475 lqglylgxdov1 Kdoi ri wkh xqhp0

sor|phqw vshoov hqg zlwk d wudqvlwlrq wrzdugv hpsor|phqw +sdlg zrun dqg

vhoi0hpsor|phqw,> 45 shu fhqw ri wkh xqhpsor|phqw vshoov hqg zlwk d wudq0

vlwlrq wrzdugv wkh �qrq0sduwlflsdwlrq� vwdwh +uhwluhphqw/ krxvhnhhshuv dqg

vwxghqwv,> 68 shu fhqw ri wkh xqhpsor|phqw vshoov duh uljkw0fhqvruhg dqg

6 shu fhqw ri wkh xqhpsor|phqw vshoov hqg lq d vr0fdoohg �rwkhu dfwlylw|�1

Uhjduglqj wkh vshoov ri xqhpsor|phqw zklfk duh uljkw0fhqvruhg/ 9: shu fhqw

frqfhuq lqglylgxdov zkr uhpdlq xqhpsor|hg dw wkh hqg ri wkh revhuydwlrq

shulrg dqg 66 shu fhqw duh gxh wr sdqho dwwulwlrq1 Rxu vdpsoh lv pdgh

ri erwk xqhpsor|hg lqglylgxdov +phq dqg zrphq, kdylqj pryhg wrzdugv

hpsor|phqw +zrunlqj dw ohdvw 48 krxuv shu zhhn, dqg xqhpsor|hg shuvrqv

zkr uhpdlq xqhpsor|hg wkurxjkrxw wkh shulrg1 Lqglylgxdov zkr pryh iurp

xqhpsor|phqw lqwr vhoi0hpsor|phqw duh h{foxghg iurp wkh dqdo|vlv1 Wkh

uhdvrq iru glvfduglqj wkrvh lqglylgxdov uhvlghv pdlqo| lq wkh idfw wkdw lq

Ehojlxp wkhuh lv d odujh qxpehu ri shrsoh uhsruwlqj idovh vhoi0hpsor|phqw

vwdwxv +sd|lqj iru wklv vrfldo vhfxulw| frqwulexwlrqv, exw uhfhlylqj d prqwko|

vdodu| e| wkhlu hpsor|hu1 Lq dgglwlrq/ lw lv gl!fxow wr glvwlqjxlvk wkh zdjhv

iurp wkh sur�wv1 Diwhu holplqwdlqj wkhvh revhuydwlrqv/ rxu vdpsoh frqvlvwv ri

41674 vshoov ri frpshqvdwhg xqhpsor|phqw/ h{shulhqfhg e| <8< lqglylgxdov1

Zh zloo xvh vhsdudwh vdpsohv iru phq +934 vshoov, dqg zrphq +:73 vshoov,1

Wkh vdpsoh lv xqedodqfhg> lqglylgxdov duh revhuyhg iurp rqh wr vhyhq wlphv1

Vrph revhuydwlrqv duh fkdudfwhul}hg e| plvvlqj ydoxhv iru xqhpsor|phqw

ehqh�wv +5;3 revhuydwlrqv,1 Wklv irufhv xv wr hvwlpdwh wkh dprxqw ri xqhp0

sor|phqw ehqh�wv dvvrfldwhg zlwk wkrvh vshoov1 Dv phqwlrqhg lq Vhfwlrq 5/

wkh ohyho ri wkh xqhpsor|phqw ehqh�wv wr zklfk wkh xqhpsor|hg lv hqwlwohg

ghshqgv rq irxu hohphqwv = wkh djh/ wkh xqhpsor|phqw gxudwlrq/ wkh w|sh

ri idplo| dqg wkh suhylrxv zdjh1 Wkh hvwlpdwlrq wkdw zh xvh lv edvhg rq

wkh �uvw wkuhh hohphqwv1 Wkh lqirupdwlrq frqfhuqlqj wkh zdjh hduqhg lq wkh

odvw mre sulru wr hpsor|phqw lv qrw dydlodeoh1 Wkhuhiruh/ zkhq wkh lqirupd0

wlrq derxw wkh xqhpsor|phqw ehqh�wv lv plvvlqj/ zh ghflgh wr frpsxwh wkh

pd{lpxp dqg wkh plqlpxp xqhpsor|phqw ehqh�w1

�!� ��� ��������� �
�

"���

Wkh ghshqghqw yduldeohv duh dq hpsor|phqw lqglfdwru dqg wkh prqwko| qhw

zdjh1

Wkh hpsor|phqw lqglfdwru wdnhv d ydoxh ri 4 li wkh lqglylgxdo pryhv

iurp frpshqvdwhg xqhpsor|phqw wr sdlg zrun gxulqj wkh revhuydwlrq sh0

ulrg1 Wr eh frqvlghuhg dv hpsor|hg lq wkh SVEK/ shrsoh kdyh wr zrun dw
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ohdvw 48 krxuv shu zhhn1 Wkh lqirupdwlrq dydlodeoh lq wkh vxuyh| frqfhuqlqj

krxuv ri zrun duh derxw krxuv dv vshfl�hg lq wkh mre0frqwudfw dqg krxuv

dfwxdoo| zrunhg1 Zh kdyh fkrvhq wkh odvw gh�qlwlrq vlqfh oderxu lqfrph

fryhuv dovr h{wud0krxuv zrunhg +vhh ehorz,1 Xvlqj wklv slhfh ri lqirupdwlrq

zh kdyh glvwlqjxlvkhg ehwzhhq ixoo0wlph dqg sduw0wlph zrunhuv1 Sduw0wlph

dulvhv zkhq wkh qxpehu ri krxuv zrunhg shu zhhn lv ohvv wkdq wkluw|1 Ixoo0

wlph lv gh�qhg dffruglqjo|1 Wkh glvwlqfwlrq ehwzhhq ixoo0wlph dqg sduw0wlph

zrun lv qrw srvvleoh iru doo wkh vdpsohg phpehuv ehfdxvh ri wkh vwuxfwxuh

ri wkh vxuyh|> wkh lqirupdwlrq rq wkh krxuv zrunhg duh jlyhq dw wkh wlph

ri wkh lqwhuurjdwlrq +vsulqj, exw li wkh wudqvlwlrq iurp xqhpsor|phqw wr

hpsor|phqw rffxuv ehwzhhq wkh wzr lqwhuurjdwlrqv dqg wkh lqglylgxdo lv

xqhpsor|hg dw wkh gdwh ri wkh �uvw dqg vhfrqg lqwhuylhz zh kdyh qr lqiru0

pdwlrq derxw wkh krxuv1 Lq dgglwlrq/ d sursruwlrq ri wkrvh lq zrun dw wkh

gdwd ri wkh lqwhuylhz gr qrw uhsruw wkh krxuv zrunhg1 Lq idfw/ iru :7 shu fhqw

ri rxu vdpsoh/ zh nqrz li wkh xqhpsor|hg ohiw xqhpsor|phqw iru ixoo0wlph

ru sduw0wlph zrun1 Wkh glvwlqfwlrq ehwzhhq sduw0wlph dqg ixoo0wlph vhhpv

wr eh sduwlfxoduo| lpsruwdqw iru zrphq1 Lqghhg wkh dydlodeoh lqirupdwlrq

rq krxuv zrunhg vxjjhvwv wkdw iru wkhp 6418 shu fhqw ri wkh wudqvlwlrqv

iurp xqhpsor|phqw lqwr hpsor|phqw duh pdgh lq wkh irup ri sduw0wlph

mrev1 Ixuwkhupruh/ zrphq zrun rq dyhudjh 67 krxuv shu zhhn1 Frqyhuvho|/

iru phq wkh pdmrulw| ri wudqvlwlrqv iurp xqhpsor|phqw lqwr hpsor|phqw lv

pdgh ri ixoo0wlph mrev= rqo| : shu fhqw ri wkh wudqvlwlrqv iurp xqhpsor|phqw

lqwr hpsor|phqw duh pdgh ri sduw0wlph mrev1 Wkh dyhudjh qxpehu ri krxuv

zrunhg shu zhhn lv iru phq htxdo wr 74171

Wkh prqwko| qhw zdjh lqfoxghv wlsv/ frpplvvlrqv/ erqxv dqg krolgd|

hduqlqjv1 Wkh zdjh lv gh dwhg e| wkh frqvxphu sulfh lqgh{ +edvh 4<<:,1

Iru 58 shu fhqw ri wkh xqhpsor|phqw vshoov zklfk hqghg lqwr zrun/ wkh

lqirupdwlrq frqfhuqlqj wkh zdjhv lv plvvlqj1

�!� ��� ����
�
���� �
�
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Wkh vhw ri h{sodqdwru| yduldeohv xvhg lq wklv vwxg| lv ghvfulehg ehorz1 Vrph

yduldeohv duh frqwlqxrxv dqg rwkhuv duh gxpplhv1

Wkh phdvxuh ri h{shulhqfh zh frqvwuxfw frqfhuqv srwhqwldo zrun h{shul0

hqfh> fxuuhqw djh plqxv djh zkhq wkh lqglylgxdo ohiw vfkrro1 Zh xvh d vhfrqg

rughu sro|qrpldo iru h{shulhqfh1 Lq dgglwlrq/ d gxpp| yduldeoh lqglfdwhv li

xqhpsor|hg kdyh douhdg| ehhq lq zrun lq wkh sdvw1 Wkh yduldeoh *uhvsrq0

vlelolw| lq zrun* wdnhv wkh ydoxh 4 li wkh xqhpsor|hg kdv qhyhu vxshuylvhg

rwkhu zrunhuv lq wkh sdvw1

Hgxfdwlrq lv lqwurgxfhg lq rxu vshfl�fdwlrq e| d vhw ri lqglfdwruv iru
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wkh kljkhvw ohyho ri irupdo hgxfdwlrq rewdlqhg1 Ilyh hgxfdwlrqdo ohyhov duh

frqvlghuhg> sulpdu| vfkrro ru zlwkrxw hgxfdwlrq/ orzhu vhfrqgdu| vfkrro +6

|hduv diwhu sulpdu| vfkrro,/ xsshu vhfrqgdu| vfkrro +9 |hduv diwhu sulpdu|

vfkrro,/ kljk vfkrro +5 wr 7 |hduv diwhu wkh vhfrqgdu| vfkrro, dqg xqlyhuvlw|1

Zh kdyh glvwlqjxlvkhg ehwzhhq wkh khdowk| dqg wkh xqkhdowk| xqhp0

sor|hg1 Wkh lqglylgxdov duh lq *edg khdowk* hlwkhu li wkh| ghvfuleh wkhp0

vhoyhv dv kdylqj d khdowk sureohp/ dv vx�hulqj iurp d fkurqlf looqhvv ru iurp

d kdqglfds/ dv ehlqj dq lqydolg/ dqg li wkh| kdyh vshqw pruh wkdq 47 qljkwv

lq krvslwdo iru wkh suhylrxv |hdu +h{fhsw iru fklogeluwk,1

Lq dgglwlrq wr wkh lqirupdwlrq derxw sk|vlfdo khdowk/ zh exlog d phdvxuh

ri phqwdo glvwuhvv lq wkh iroorzlqj zd| +vhh Vzhhqh|/ 4<<;,1 Zh frpsxwh

d vfruh iru hdfk lqglylgxdo e| dwwulexwlqj rqh srlqw hdfk wlph kh dqvzhuv

*dozd|v* ru *qhduo| dozd|v* wr wkh qh{w txhvwlrqv= wr zklfk h{whqg kdyh |rx

h{shulhqfhg hdfk ri wkh 4: qhjdwlyh ihholqjv gxulqj wkh wkuhh prqwkv sulru

wr wkh lqwhuylhz1 Wkh ihholqjv duh= ihholqj wluhg/ kdylqj sk|vlfdo v|ps0

wrpv/ ihholqj edg/ ehlqj luulwdeoh/ qhhglqj wr ihho uhdvvxuhg/ kdylqj vwudqjh

wkrxjkwv/ ehlqj shvvlplvwlf/ fu|lqj hdvlo|/ wklqnlqj derxw ghdwk/ wklqnlqj

derxw vxlflgh/ xqdeoh wr frqfhqwudwh/ kdylqj xqsohdvdqw wkrxjkwv/ ihholqj

jxlow|/ xqdeoh wr vlw txlhwo|/ kdylqj lqvrpqld/ orvlqj zhljkw ru dsshwlwh/ ihho0

lqj ghsuhvvhg1 Wkh glvwulexwlrq ri vfruhv iru doo wkh lqglylgxdov lqfoxghg lq

wkh zdyhv 6 wr : vkrzv rq dyhudjh wkdw 7: shu fhqw vfruh }hur/ 4; shu fhqw

vfruh rqh dqg 44 shu fhqw uhfrug wzr1 Lq dgglwlrq/ derxw 48 shu fhqw ri doo

wkh lqglylgxdov vfruh dw ohdvw 7 srlqwv1 Lqglylgxdov zkr uhfrug pruh wkdq

irxu srlqwv duh fodvvl�hg dv vx�hulqj iurp kljk phqwdo glvwuhvv1

Zh lqfoxgh dq lqglfdwru iru ehlqj orqj whup xqhpsor|hg +li wkh lqglylgxdo

kdv ehhq xqhpsor|hg iru pruh wkdq wzhoyh prqwkv dw wkh vwduw ri wkh |hdu,1

D phdvxuh ri vrfldo lqyroyhphqw +vhh Vzhhqh|/ 4<<;, kdv ehhq exlow lq

rughu wr gl�huhqwldwh shrsoh vrfldoo| dfwlyh iurp wkh rwkhuv1 Lqglylgxdov duh

udqnhg dv vrfldoo| dfwlyh li wkhuh duh phpehu ri dq dvvrfldwlrq dv d vsruwlqj/

d fxowxudo ru d kxpdqlwduldq dvvrfldwlrq ru li wkh| kdyh d yhu| dfwlyh flufoh

ri iulhqgv1

D gxpp| wdnhv wkh ydoxh ri rqh li wkh xqhpsor|hg ru klv krxvhkrog lv

uhfhlylqj d �qdqfldo vxssruw iurp wkh vwdwh h1j1 d vrfldo krxvlqj zlwk orz

uhqw ru irrg0vwdpsv1

Zh ghflghg dovr wr lqwurgxfh lq rxu vshfl�fdwlrq wkuhh yduldeohv uhodwlqj

wr shfxqldu| gl!fxowlhv1 Iluvw/ d gxpp| lqglfdwhv li wkh xqhpsor|hg/ ru

dqrwkhu phpehu ri klv krxvhkrog/ lv lq ghew +h{fhswlqj iru d pruwjdjh ordq,1

D vhfrqg gxpp| wdnhv wkh ydoxh ri rqh li wkh xqhpsor|hg lv lq �qdqfldo

gl!fxowlhv +frqfhuqlqj h1j1 uhqw/ khdwlqj,1 Wkh wklug gxpp| lv htxdo wr

rqh li wkh xqhpsor|hg lv xqvdwlv�hg derxw klv �qdqfldo vlwxdwlrq1 Wkh odvw
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yduldeoh lv vxemhfwlyh/ wkh wzr �uvw duh pruh remhfwlyh1

Vrph yduldeohv duh uhodwhg wr wkh idplo| vwuxfwxuh1 Zh kdyh lqirupdwlrq

derxw wkh qxpehu dqg wkh djh ri wkh fkloguhq lq wkh krxvhkrog1 D gxpp|

lqglfdwhv wkh suhvhqfh lq wkh idplo| ri fkloguhq xqghu wkuhh |hduv1 Wkh idp0

lolhv zlwk d fklog djhg ohvv wkdq wkuhh kdyh wr sd| fklog fduh frvwv1 Zh nqrz

dovr wkh flylo vwdwxv ri lqglylgxdov= pduulhg/ qrq pduulhg/ glyrufhg/ vhsd0

udwhg ru zlgrzhg1 Lq dgglwlrq/ xqhpsor|hg duh fodvvl�hg lqwr wkh iroorzlqj

wkuhh fdwhjrulhv ri krxvhkrog= vlqjohv/ frxsohv dqg vlqjoh sduhqwv471 Lq dggl0

wlrq/ d yduldeoh lqglfdwh lv wkh xqhpsor|hg lv d khdg ri krxvhkrog1 Ilqdoo|/

wzr yduldeohv whoov xv li wkh xqhpsor|hg lv d khdg ri krxvhkrog dqg li kh lv

hqwlwohg wr dgglwlrqdo fklog ehqh�wv1

Wkh yduldeoh frqfhuqlqj wkh qdwlrqdolw| lv uhvwulfwhg wr Ehojldq ru qrq

Ehojldq1 D ulfkhu yduldeoh zdv �uvw lqwurgxfhg exw zdv qrw vljql�fdqw1

Rwkhu yduldeohv zhuh lqwurgxfhg lq wkh vshfl�fdwlrq exw uhpryhg djdlq

diwhu d �uvw dqdo|vlv ehfdxvh ri odfn ri vljql�fdqfh1 Wkhvh yduldeohv zhuh

uhodwlqj wr lqglylgxdo*v lqyroyhphqw lq krxvhzrun/ sduwlflsdwlrq lq ohlvxuh

dfwlylwlhv dqg yroxqwdu| zrun

�!� #��� ���	�
��
�� ��
�
��
	�

Wdeohv 5 dqg 6 lq Dsshqgl{ D suhvhqw ghvfulswlyh vwdwlvwlfv ri wkh vdpsoh dqg

glvwlqjxlvk wkh fkdudfwhulvwlfv ehwzhhq wkh vshoov zklfk hqghg e| d wudqvlwlrq

wr hpsor|phqw +vshoov *H* iru hpsor|phqw, dqg wkh uljkw0fhqvruhg vshoov

+vshoov *X* iru xqhpsor|phqw,1

Doo wkh yduldeohv duh xvhg lq wkh vhohfwlrq htxdwlrq/ exw wkh zdjh htxdwlrq

rqo| xvhv h{shulhqfh dqg lwv vtxduh/ hgxfdwlrqdo lqglfdwruv/ wkh lqglfdwru iru

orqj whup xqhpsor|phqw/ dq lqglfdwru iru zrunlqj lq wkh sxeolf ru sulydwh

vhfwru/ dq lqglfdwru iru wkh w|sh ri frqvwudfw +whpsrudu| ru qrw ,/ dq lqgl0

fdwru iru qdwlrqdolw|/ dqg iru uhvsrqvlelolwlhv +vxshuylvlrq ri rwkhu shrsoh,1

$ %��
�
�
�� �������

Wkh hvwlpdwlrq uhvxowv duh suhvhqwhg lq Dsshqgl{ E/ lq wdeoh E41 Wkh prgho

lv hvwlpdwhg vhsdudwho| iru phq dqg zrphq1 Lq glvfxvvlqj wkh uhvxowv/ zh

nhhs lq plqg wkdw rqh ri wkh pdlq sxusrvhv ri wklv vwxg| lv wr lqyhvwl0

jdwh zkhwkhu xqhpsor|phqw wudsv h{lvw dqg wkh| vljql�fdqwo| d�hfw wkh

ehkdylrxu ri lqglylgxdov rq wkh oderxu pdunhw1 Wkh uhvxowv ghulyhg iurp wkh

47Wkh lqirupdwlrq derxw wkh w|sh ri idplo| frxog eh plvohdglqj iru wkh xqhpsor|hg

zkr olyh zlwk wkhlu sduhqwv ehfdxvh wkh| duh fodvvl�hg dv phpehu ri d frxsoh1
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hvwlpdwlrq ri wkh zdjh htxdwlrq fruuhfwhg iru vdpsoh vhohfwlylw| lq d sdqho

gdwd iudphzrun fdq ohdg wr vrph dgglwlrqdo klqwv1

Orrnlqj dw wkh hvwlpdwlrq uhvxowv zh vhh wkdw/ iurp d jhqhudo srlqw ri

ylhz/ vljql�fdqw gl�huhqfhv lq wkh ehkdylrxu ri pdohv dqg ihpdohv dsshdu1

Pruhryhu vdpsoh vhohfwlylw| vhhpv wr d�hfw pruh zrphq wkdq phq1

Frqvlghulqj wkh uhvxowv ri wkh vhohfwlrq htxdwlrq iru wklv vxe0vdpsoh/

zh qrwlfh wkdw wkh prvw vljql�fdqw sdudphwhu lv wkh rqh dvvrfldwhg wr wkh

xqhpsor|phqw vwdwxv= zkhq kdylqj h{shulhqfhg orqj0whup xqhpsor|phqw/

zrphq duh olnho| wr sduwlflsdwh ohvv rq wkh oderxu pdunhw1 Ixuwkhupruh/

pduulhg zrphq sduwlflsdwh pruh/ frqyhuvho| wkrvh wkdw duh qrw khdg ri wkh

krxvhkrog kdyh gl!fxowlhv lq prylqj lqwr hpsor|phqw1 Vxusulvlqjo|/ qrqh

ri wkh yduldeohv olqnhg wr wkh suhvhqfh ri fkloguhq vhhp wr d�hfw wkhlu sdu0

wlflsdwlrq ghflvlrqv1

Gl�huhqw idfwruv vhhp wr d�hfw phq*v sduwlflsdwlrq ghflvlrq1 Iluvw/ roghu

phq sduwlflsdwh pruh= wklv h�hfw lv olnho| wr eh olqnhg wr wkh h{shulhqfh df0

txluhg rq wkh oderxu pdunhw1 Vlploduo| wr zrphq/ wkrvh kdylqj h{shulhqfhg

orqj whup xqhpsor|phqw kdyh kljkhu gl!fxowlhv lq uh0lqwhjudwlqj wkh oderxu

pdunhw1 Iru wklv vxe0vdpsoh zh revhuyh wkdw khdowk pdwwhuv/ vlqfh kdylqj

kdg d khdowk sureohp d�hfwv vljql�fdqwo| wkhlu sduwlflsdwlrq ghflvlrqv1 Wkh

vdph h�hfw lv dvvrfldwhg zlwk wkh idfw ri qrw ehlqj wkh khdg ri wkh krxvh0

krog1 Ilqdoo|/ kljkhu hgxfdwlrq ohyhov duh dvvrfldwhg wr wkh ehvw rxwfrphv

rq wkh oderxu pdunhw1

Ohw xv wxuq qrz wr wkh zdjh htxdwlrq1 Iru zrphq/ orqj0whup xqhp0

sor|phqw vhhp wr sod| d qhjdwlyh uroh e| orzhulqj wkhlu vdodu|1 Frqyhuvho|/

kdylqj h{huwhg vrph wdvnv ri vxshuylvlrq lq suhylrxv mre h{shulhqfhv d�hfwv

srvlwlyho| wkhlu zdjh1 Wklv uhvxow fdq eh mxvwl�hg e| wklqnlqj wkdw vxshuyl0

vlrq wdvnv duh dvvrfldwhg iuhtxhqwo| wr pruh lpsruwdqw mrev1

Iru phq/ wkh vljql�fdqw frh!flhqw dvvrfldwhg wr wkh qxpehu ri |hduv ri

h{shulhqfh xqghuolqhv wkh lpsruwdqfh ri wklv yduldeoh lq wkh dqdo|vlv dqg

lv olnho| wr frq�up wkh lqwhusuhwdwlrq ri wkh djh yduldeoh lq wkh vhohfwlrq

htxdwlrq1 Djdlq/ wkh h{shulhqfh ri orqj xqhpsor|phqw vshoov qhjdwlyho|

d�hfwv wkhlu vdodu|1

Xqoxfnlo| qrqh ri wkh yduldeohv ehlqj olqnhg lq vrph zd| wr qrq0�qdqfldo

lqfhqwlyhv +olnh sduwlflsdwlrq lq vrfldo dfwlylw|, wxuqv rxw wr eh vljql�fdqw1

Xvlqj wkh h{suhvvlrqv lq +7, zh kdyh exlow gl�huhqw nlqg ri uhsodfhphqw

udwlrv iru wkh lqglylgxdov lq wkh vdpsoh1 Zh irfxv pdlqo| rq wkuhh ri wkhp1

Wkh �uvw rqh lv

udwlr � | @
Qrq0uhodwhg zrun lqfrphv . Revhuyhg zdjhv

Lqglylgxdo*v glvsrvdeoh lqfrph zkhq xqhpsor|hg
+:,
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Wklv udwlr fdq eh frpsxwhg rqo| iru shrsoh wkdw duh revhuyhg wr pryh lqwr

mrev gxulqj wkh revhuydwlrq shulrgv1

Wkh vhfrqg rqh lv rewdlqhg e| vxpplqj qrq uhodwhg zrun lqfrphv dqg

suhglfwhg zdjh rq wkh edvlv ri 7 dv iroorzv

udwlr4 � |� @
Qrq0uhodwhg zrun lqfrphv . H{shfwhg zdjhv

Lqglylgxdo*v glvsrvdeoh lqfrph zkhq xqhpsor|hg
+;,

Wkh wklug rqh lv d pl{wxuh ehwzhhq wkh suhylrxv wzr1 Lqghhg zh lpsxwh

hvwlpdwhg +h{shfwhg, lqfrphv rqo| wr wkrvh lqglylgxdov wkdw kdyh qrw pdgh

wkh wudqvlwlrq wrzdugv hpsor|phqw gxulqj wkh revhuydwlrq shulrg1 Iru wkh

rwkhuv/ zh lpsxwh wkh revhuyhg lqfrph1 Lw zulwhv dv iroorzv

udwlr5 � |2 @
Qrq0uhodwhg zrun lqfrphv . H{shfwhg zdjhv li qrq zrunhu. Revhuyhg zdjhv li z

Lqglylgxdo*v glvsrvdeoh lqfrph zkhq xqhpsor|hg
+<,

Zh uhplqg wkdw zkhq xqhpsor|phqw ehqh�wv zhuh plvvlqj zh kdyh lpsxwhg

wkh pd{lpxp ehqh�wv doorzhg1

Wkh suhvhqfh ri xqhpsor|phqw wudsv lq wklv iudphzrun lv uhyhdohg e|

d udwlr vpdoohu wkdq 4= Zkhq wkh udwlr htxdov 4 lqglylgxdov duh olnho| wr

eh lqgl�huhqw ehwzhhq zrunlqj dqg qrw zrunlqj1 Zkhuhdv zkhq wkh udwlr

lv kljkhu wkdq 4 wkh| vkrxog kdyh kljkhu ehqh�wv lq zrunlqj1 Zh uhsruw

lq Dsshqgl{ F vrph judskv ghvfulelqj wkh glvwulexwlrq ri wkh udwlr iru wkh

gl�huhqw vdpsohv1 Ixuwkhupruh zh suhvhqw wkhuh wkh hyroxwlrq ri wkh gl�huhqw

udwlrv frpsxwhg gxulqj wlph +vhh �j1 4/ 5 dqg 5d,1

Wkh judsk zkhuh zh sorw wkh �uvw udwlr +|,/ uhsruwhg lq Dsshqgl{ F/

vxjjhvwv wkdw pruh wkdq 43( ri wkh wudqvlwlrqv ri phq lqwr hpsor|phqw duh

dvvrfldwhg zlwk d ghfuhdvh ru d vpdoo lqfuhdvh ri wkh glvsrvdeoh lqfrph> pruh

wkdq 53( ri zrphq h{shulhqfh wkh vdph vlwxdwlrq1

Wkhuh duh vhyhudo zd|v wr h{sodlq zk| lw pd| eh phdqlqjixo lq vrph fdvhv

wr dffhsw d mre dvvrfldwhg zlwk qhjdwlyh vkruw0whup �qdqfldo uhwxuqv1 Vxfk

ehkdylruv frxog eh mxvwl�hg iru lqvwdqfh e| wkh idfw wkdw wkh xqhpsor|hg

jlyh d yhu| odujh lpsruwdqfh wr wkh lqwhuwhpsrudo shuvshfwlyhv= wkh| duh

olnho| wr h{shfw kljkhu zdjhv lq wkh ixwxuh +surplvlqj fduhhu survshfwv, ru

orzhu wkh qhjdwlyh h�hfw ri orqj xqhpsor|phqw shulrgv1 Vrph lqglylgxdov

pd| hyhq eh zloolqj wr dffhsw d mre wkdw lv dvvrfldwhg zlwk orqj0whup lqfrph

orvvhv li wkh| hqmr| zrunlqj ru li wkh| vlpso| ihho vkdphg wr eh xqhpsor|hg*1

Wklv h{sodqdwlrq frqfhuqv wkh qrq prqhwdu| idfwruv uhodwhg wr mre kroglqj1

Wkh skhqrphqrq ri xqhpsor|phqw wudsv vhhpv wr eh sduwlfxoduo| lp0

sruwdqw iru zrphq1 Lq �jxuhv : wr 44/ zh kdyh sorwwhg wkh glvwulexwlrq ri
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wkh uhsodfhphqw udwlrv +frpsxwhg dffruglqj wr h{suhvvlrq ; dqg <, iru wkh

zkroh vxe0vdpsoh dqg iru wkh vxe0jurxs ri zrphq wkdw gr qrw pryh lqwr

hpsor|phqw gxulqj wkh revhuydwlrq shulrg/ uhvshfwlyho|1 Zh uhpdun lq wd0

eohv 7 dqg 8 +Dsshqgl{ D, wkdw durxqg 73( ri wkh odwwhu vxe0jurxs zrxog

kdyh dq lpsruwdqw �qdqfldo orvv li ghflghg wr pryh lqwr hpsor|phqw1

& '��	���
��

+wr eh frpsohwhg1111,

Lq wklv sdshu zh lqyhvwljdwhg zkhwkhu xqhpsor|phqw wudsv h{lvw dqg duh

vljql�fdqw iru Ehojldq lqglylgxdov1 Lq rughu wr dvvhvv wkhp zh kdyh xvhg

sdqho gdwd vdpsoh vhohfwlrq prghov1 Vshfl�fdoo| zh hvwlpdwhg d sdudphwulf

udqgrp h�hfwv prghov frpsrvhg e| d zdjh htxdwlrq dqg d vhohfwlrq htxdwlrq

hvwlpdwhg vlpxowdqhrxvo| e| pd{lpxp olnholkrrgv whfkqltxhv1 Wkh uhsodfh0

phqw udwlrv kdyh ehhq frpsxwhg iru hyhu| lqglylgxdo lq wkh vdpsoh e| xvlqj

wkh suhglfwhg zdjhv rewdlqhg iurp wkh hvwlpdwlrq ri wkh zdjh htxdwlrq fru0

uhfwhg iru vdpsoh vhohfwlylw|1 Wklv lvvxh vhhp wr eh sduwlfxoduo| lpsruwdqw

iru zrphq/ zkloh iru phq wkh frh!flhqwv dvvrfldwhg zlwk erwk wkh srlqwv ri

vxssruw dqg wkh fruuhodwlrq dqg yduldqfh frh!flhqwv gr qrw doorz dq hdv|

lqwhusuhwdwlrq1

Wkh hpslulfdo dqdo|vhv kdv h{sorlwhg wkh gdwd h{wudfwhg iurp wkh zdyhv

4<<604<<: ri wkh Sdqho Vwxg| ri Ehojldq Krxvhkrog dqg kdv ehhq ohg vhsd0

udwho| rq +xqedodqfhg, vdpsohv ri phq dqg zrphq1 Wkh hvwlpdwlrq uhvxowv

vxjjhvw vljql�fdqw gl�huhqfhv lq wkh ehkdylrxu ri wkhvh wzr jurxsv1 D frp0

prq vwulnlqj idfwru d�hfwlqj erwk wkh ohyho ri wkh zdjh dqg sduwlflsdwlrq

ghflvlrqv lv uhsuhvhqwhg e| wkh h{shulhqfh ri orqj shulrgv ri xqhpsor|phqw

lq wkh sdvw= orqj0whup xqhpsor|hg shrsoh vhhp wr kdyh kljkhu gl!fxowlhv lq

uh0lqwhjudwlqj wkh oderxu pdunhw dqg wr rewdlq orz vdodu| zkhq wkh| vxffhhg

lq grlqj lw1

Pruhryhu wkh frpsxwdwlrq ri uhsodfhphqw udwlrv iru doo lqglylgxdov kljk0

oljkw wkh lpsruwdqfh ri xqhpsor|phqw wudsv lq wkh wudqvlwlrq ri zrphq

wrzdugv hpsor|phqw1 Lqghhg lw vhhpv wkdw wkhlu h{shfwhg zdjh lv wr d juhdw

h{whqw orzhu wr zkdw wkh| hduq zkloh ehlqj xqhpsor|hg1 Wklv �qglqj lv

yhu| lpsruwdqw iru srolf| frqfhuqv1 Lqfuhdvlqj wkh sduwlflsdwlrq ri zrphq

wr wkh oderxu pdunhw wkurxjk wkh ghvljq ri vrph lqfhqwlyhv vfkhphv +olnh

wkrvh olqnhg wr fklog fduh, frxog lqghhg frqwulexwh wr orzhulqj wkh ryhudoo

xqhpsor|phqw udwh dqg e| wkhuh doohyldwh oderxu pdunhw sureohpv1
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^4` Dwnlqvrq/ D1 E1 dqg Plfnohzuljkw/ M1 +4<<4,/ �Xqhpsor|phqw Frpshq0

vdwlrq dqg Oderxu Pdunhw Wudqvlwlrqv= D Fulwlfdo Uhylhz�/ Mrxuqdo ri

Hfrqrplfv Olwhudwxuh/ 5</ 49:<04:5:1

^5` Dwnlqvrq/ D1E1 dqg Prjhqvhq/ J1 +4<<6,/ Zhoiduh dqg zrun lqfhqwlyhv

= D Qruwk Hxurshdq shuvshfwlyh/ R{irug= Foduhqgrq Suhvv1

^6` Eoxqghoo/ U1 +5333,/ �Zrun lqfhqwlyhv dqg *lq0zrun* ehqh�w uhirupv= d

Uhylhz�/ R{irug Uhylhz ri Hfrqrplf Srolf|/ 49 +4,/ 5:0771

^7` Gh Juhhi/ L1 +5333,/ �Ohv slëjhv �qdqflhuv hq Ehojltxh1 Dshuêx gh od

oìjlvodwlrq gx fk÷pdjh/ ghv vsìfl�flwìv lqvwlwxwlrqqhoohv hw ìwxghv gh fdv

w|shv�/ Uhyxh ehojh gh vìfxulwì vrfldoh/ Mxlq/ Eux{hoohv1

^8` Ghih|w/ S1 +4<<;,/ Oxwwhu frqwuh ohv slëjhv �qdqflhuv1 Dqdo|vh hw sursr0

vlwlrqv/ Lqvwlwxw srxu xq gìyhorsshphqw gxudeoh1

^9` Gh Odwkrxzhu/ O1/ Erjdhuwv/ N1 +5334,/ Ilqdqflîoh lqfhqwlhyhq hq oddj0

ehwddog zhun1 Gh lpsdfw ydq khuyruplqjhq lq gh vrfldoh }hnhukhlg hq gh

�vfdolwhlw rs gh zhunorrvkhlgvydo lq Ehojlî/ FVE0Ehulfkwhq/ Dqwzhushq1

^:` Gh Odwkrxzhu/ O1 +5333,/ Ohv slëjhv ã o*hpsorl hq Ehojltxh= gldjqrvwlf

hw rswlrqv srolwltxhv/ FVE0Ehulfkwhq/ Dqwzhushq1

^;` Gxqfdq/ D1/ Jloohv/ F1 +4<<9,/ �Oderxu vxsso| lqfhqwlyhv dqg uhfhqw

idplo| fuhglw uhirupv�/ Hfrqrplf Mrxuqdo/ Yro1 439+767,/ 4750881

^<` Gxvwpdqq/ F1/ dqg P1 H1 Urfklqd0Eduudfklqd/ +5333,/ �Vhohfwlrq Fru0

uhfwlrq lq Sdqho Gdwd Prghov= Dq Dssolfdwlrq wr Oderxu Vxsso| dqg

Zdjhv�/ L]D Glvfxvvlrq Sdshu 495/ L]D0Erqq

^43` Idoolfn/ E1 F1 +4<<9,/ �D uhylhz ri wkh uhfhqw hpslulfdo olwhudwxuh rq

glvsodfhg zrunhuv�/ Lqgxvwuldo dqg Oderxu Uhodwlrqv Uhylhz/ Rfwrehu1

^44` Juhjj/ S/ Mrkqvrq/ S1 dqg Uhhg/ K1 +4<<<,/ Hqwhulqj Zrun dqg wkh

Eulwlvk Wd{ dqg Ehqh�w V|vwhp/ Lqvwlwxwh iru Ilvfdo Vwxglhv/ Orqgrq1

^45` Kdxvpdq/ M1D1/ dqg G1D1 Zlvh/ 4<:</ Dwwulwlrq Eldv lq H{shulphqwdo

dqg Sdqho Gdwd= Wkh Jdu| Lqfrph Pdlqwhqdqfh H{shulphqw/ Hfrqr0

phwulfd 7:/ 78807:61

^46` Khfnpdq/ M1/ 4<:</ Vdpsoh vhohfwlrq eldv dv d vshfl�fdwlrq huuru/ Hfrqr0

phwulfd 7:/ 4860494
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^47` Krop/ S1/ N||ud/ W1/ Udqwdod/ M1 +4<<<,/ �Krxvhkrog Hfrqrplf Lqfhq0

wlyhv/ wkh Xqhpsor|phqw Wuds dqg wkh Suredelolw| ri Ilqglqj d Mre�/

Lqwhuqdwlrqdo0Wd{0dqg0Sxeolf0Ilqdqfh/ 9+6,/ 6940:;1

^48` Mdfrevrq/ O1 V1/ OdOrqgh/ U1 M1 dqg Vxoolydq/ G1 J1 +4<<6,/ �Hduqlqjv

Orvvhv ri Glvsodfhg Zrunhuv�/ Dphulfdq Hfrqrplf Uhylhz/ ;6/ 9;80:3<1

^49` N|uld}lgrx/ H1/ +4<<:,/ �Hvwlpdwlrq ri d sdqho gdwd vdpsoh vhohfwlrq

prgho�/ Hfrqrphwulfd 98/ 4668046971

^4:` N||uç/ W1 +4<<<,/ Srvw0xqhpsor|phqw Zdjhv dqg Hfrqrplf Lq0

fhqwlyhv wr H{lw iurp Xqhpsor|phqw/ qur 89/ Ydowlrq wdorxghoolqhq

wxwnlpxvnhvnxv Uhvhdufk Uhsruw/ Khovlqnl1

^4;` Nohw}hu/ O1 J1 +4<<;,/ �Mre Glvsodfhphqw�/ Wkh Mrxuqdo ri Hfrqrplf

Shuvshfwlyhv/ Yroxph 45/ ss1 44804691

^4<` Odxuhqw/ V1 +5334,/ �Fdslwdo kxpdlq/ hpsorl hw vdodluh hq Ehojltxh hw

vhv uìjlrqv�/ Txdwru}lëph Frqjuëv ghv Hfrqrplvwhv Ehojhv gh Odqjxh

Iudqêdlvh/ Olëjh1

^53` Od|dug/ U1/ Qlfnho/ V1 dqg Mdfnpdq/ U1 +4<<4,/ Xqhpsor|phqw/ pdfur0

hfrqrplf shuirupdqfh dqg wkh oderxu pdunhw/ R{irug Xqlyhuvlw| Suhvv1

^54` Ohh/ P10M1/ +5334,/ �Iluvw0gl�huhqfh hvwlpdwru iru sdqho fhqvruhg0

vhohfwlrq prghov�/ Hfrqrplfv Ohwwhuv :3/ 7607<1Plqlvwëuh iìgìudo gh

o*hpsorl hw gx wudydlo +4<<;,/ Frqvhlo vxsìulhxu gh o*hpsorl/ Dylv qur

7 frqfhuqdqw ohv slëjhv ã o*hpsorl/ Eux{hoohv1

^55` RHFG +4<<9,/ Hpsor|phqw Rxworrn/ Sdulv1

^56` RHFG +4<<:,/ Hpsor|phqw Rxworrn/ Sdulv1

^57` RHFG +4<<<,/ Ehqh�w V|vwhpv dqg Zrun Lqfhqwlyhv/ Sdulv1

^58` RHFG +5335,/ Lqfrph fkdqjhv zkhq prylqj lq dqg rxw ri zrun/ Vrfldo

srolf| Glylvlrq/ iruwkfrplqj1

^59` Shghuvhq/ S1M1/ Zhvwhujdug0Qlhovhq/ Q1 +4<<6,/ �Xqhpsor|phqw= d uh0

ylhz ri wkh hylghqfh iurp sdqho gdwd�/ RHFG Hfrqrplf Vwxglhv/ 53=

980<81

^5:` Shghuvhq dqg Vplwk/ S1 +5334,/ Xqhpsor|phqw Wudsv= Gr Ilqdqfldo

Glv0Lqfhqwlyhv PdwwhuB/ L]D Glvfxvvlrq Sdshu qur 5:71
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^5;` Ulgghu/ J1/ +4<<3,/ �Dwwulwlrq lq Pxowl0Zdyh Sdqho Gdwd�/ lq= M1 Kdu0

wrj/ J1 Ulgghu/ dqg M1 Wkhhxzhv/ hgv1/ Sdqho Gdwd dqg Oderu Pdunhw

Vwxglhv/ Hovhylhu Vflhqfh Sxeolvkhuv E1Y1/ Dpvwhugdp,1

^5<` Urfklqd0Eduudfklqd/ P1 H1/ +4<<<,/ �D qhz Hvwlpdwru iru Sdqho Gdwd

Vdpsoh Vhohfwlrq Prghov�/ Dqqdohv g*Ìfrqrplh hw gh Vwdwlvwltxh 88289/

48604;41

^63` Urvkrop/ P1 K1 V1 Qlhovhq/ / dqg Q1 Vplwk/Kxvwhg/ O1/ +5334,/ �Txdo0

l�fdwlrqv/ Glvfulplqdwlrq/ ru DvvlplodwlrqB Dq H{whqghg Iudphzrun

iru Dqdo|vlqj Lppljudqw Zdjh Jdsv�/ L]D Glvfxvvlrq Sdshu q1 698/

^64` Urvkrop/ P1/ S1 Mhqvhq/ P1 Yhuqhu +5334,/ �D Frpsdulvrq ri Gl�huhqw

Hvwlpdwruv iru Sdqho Gdwd Vdpsoh Vhofwlrq Prghov�/ Zrunlqj Sdshu1

^65` Uxkp/ F1 +4<<4,/ �Duh Zrunhuv Shupdqhqwo| Vfduuhg e| Mre Glvsodfh0

phqwvB�/ Dphulfdq Hfrqrplf Uhylhz/ Yroxph ;4/ 64<06571

^66` Vdxqghuv/ S1/ Eudgexu|/ E1/ Zklwhirug/ S1 +4<;<,/ �Xqhpsor|phqw Ehq0

h�w Uhsodfhphqw Udwhv�/ Dxvwudoldq Exoohwlq ri Oderxu/ Yro1 48+6,/ 5560

771

^67` Vwhyhqv/ D1 K1 +4<<:,/ �Shuvlvwhqw H�hfwv ri Mre Glvsodfhphqw= wkh

Lpsruwdqfh ri Pxowlsoh Mre Orvvhv�/ Mrxuqdo ri Oderxu Hfrqrplfv/ 48/

49804;;1

^68` Vfkrhql/ U1/ Gdugld/ P1 +4<<9,/ �Zdjh Orvvhv ri Glvsodfhg Zrunhuv lq

wkh 4<<3*v�/ UDQG Frusrudwlrq Uhsruw= GUX247:72UF1

^69` Vzhhq|/ M1 +4<<;,/ Zk| krog d mreB Wkh oderxu pdunhw fkrlfh ri wkh

orz vnloohg1 Ohxyhq= Ndwkrolhnh Xqlyhuvlvwhlw Ohxyhq/ 596 s1

^6:` Yhood/ I1/ +4<<;,/ �Hvwlpdwlqj Prghov zlwk Vdpsoh Vhohfwlrq Eldv= D

Vxuyh|�/ Mrxuqdo ri Kxpdq Uhvrxufhv 66/ 45:049<1

^6;` Yhood/ I1/ dqg P1 Yhuehhn/ +4<<<,/ �Wzr0vwhs hvwlpdwlrq ri sdqho gdwd

prghov zlwk fhqvruhg hqgrjhqrxv yduldeohv dqg vhohfwlrq eldv�/ Mrxuqdo

ri Hfrqrphwulfv <3/ 56<05961

^6<` Yhuehhn/ P1/ dqg W1 Qlmpdq/ +4<<9,/ �Lqfrpsohwh Sdqhov dqg Vhohfwlrq

Eldv�/ lq= O1 Päw|äv dqg S1 Vhyhvwuh/ hgv1/ Wkh Hfrqrphwulfv ri Sdqho

Gdwd/ Noÿzhu Dfdghplf Sxeolvkhuv/ Qhz \run1
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^73` Zrrogulgjh/ M1 P1/ +4<<8,/ �Vhohfwlrq Fruuhfwlrqv iru Sdqho Gdwd Prg0

hov xqghu Frqglwlrqdo Phdq Lqghshqghqfh Dvvxpswlrqv�/ Mrxuqdo ri

Hfrqrphwulfv 9;/ 44804651
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Wdeoh 4=

Annual earnings in euros  Marginal income tax rate in percent  
0 – 6,271.7 25.0 
6,271.7 – 8,304.4 30.0 
8,304.4 – 11,849.3 40.0 
11,849.3 – 27,268.3 45.0 
27,268.3 – 40,902.4 50.0 
40,902.4 – 59,990.2 52.5 
≥ 59,990.2 55.0 
 

Wdeoh 5= Ghvfulswlyh vwdwlvwlfv 0 Phq

 Spells ‘E’  Spells ‘U’  Spells  ‘E’+‘U’  
Number of observations  363  238  601  
Continuous variables  Mean  St. Dev.  Mean  St. Dev.  Mean  St. Dev.  
Age  31.7  8.8  39.1  12.9  34.6  11.2  
Experience  16.  12.5  21.3  13.9  16.0  12.5  
Children  0.5  0.9  0.7  1.2  0.6  1.0  
    
Du mmies  Frequence  Frequence  Frequence  
Educational dummies     
Primary school or no education  9.4  25.6  15.8  
Lower secondary school  27.8  32.4  29.6  
Upper secondary school  36.6  25.2  32.1  
High school  16.3  10.1  13.8  
University  9.9  6.7  8.7  
Household dummies     
Children under 3 years  10.7  8.8  10.0  
Not head of household  48.5  76.0  59.4  
Married  40.2  48.5  43.5  
Not married  52.3  37.6  46.5  
Divorced, separated or widowed  7.5  13.9  10.0  
Single  9.1  15.1  11.5  
Couple  82.1  81.9  82.0  
Single -parent  8.8  3.0  6.5  
Additio nal child benefits  2.7  5.0  3.7  
Regional membership dummies     
Brussels  11.8  12.2  12.0  
Wallonia  55.1  54.6  54.9  
Flanders  33.1  33.2  33.1  
Job attributes dummies     
Part -time  5.5    
No responsability  83.7  94.1  87.9  
Previous work  92.8  91.6  92.3  
Time dumm ies     
1993  20.7  11.3  17.0  
1994  22.6  7.6  16.6  
1995  18.2  10.9  15.3  
1996  20.9  10.1  16.6  
1997  17.6  60.1  34.5  
Others dummies     
Bad health  9.1  27.3  16.3  
High mental distress  10.2  15.1  12.1  
Financial support from the state  11.6  17.2  13.8  
Long -term une mployment  29.8  78.1  48.9  
In debt  38.0  31.1  35.3  
Pecuniary difficulties  35.0  41.2  37.4  
Worse financial situation  29.7  41.2  34.3  
Householder  62.5  54.2  59.2  
Belgian  88.7  84.4  87.0  
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Wdeoh 6= Ghvfulswlyh vwdwlvwlfv 0 Zrphq

 Spells ‘E’  Spells ‘U’  Spells  ‘E’+‘U’  
Number of observations  398  342  740 
Continuous variables  Mean St. Dev.  Mean St. Dev.  Mean St. Dev.  
Age 30.1 7.7 36.5  10.7 33.1  9.7 
Experience  10.6 8.5 18.2  11.9 14.4  11.0 
Children  0.8 0.9 0.8 1.0 0.8 1.0 
    
Dummies Frequence  Frequence  Frequence  
Educational dummies     
Primary school or no education  5.3 17.5  10.9  
Lower secondary school  18.3 31.6  24.5  
Upper secondary school  38.7 37.4  38.1  
High school  29.7 11.7  21.4  
University  8.0 1.8 5.1 
Household dummies     
Children under 3 years  18.8 16.7  17.8  
Not head of household  84.2 93.3  88.4  
Married  47.5 47.2  47.4  
Non married  42.7 24.4  34.2  
Divorced, separated or widowed  9.8 28.4  18.4  
Single  8.3 7.6 8.0 
Couple  75.6 70.2  73.1  
Single -parent  16.1 22.2  18.9  
Additi onal child benefits  4.0 18.1  10.5  
Regional membership dummies     
Brussels  11.1 10.8  11.0  
Wallonia  47.7 48.8  48.2  
Flanders  41.2 40.4  40.8  
Job attributes dummies     
Part-time 22.86    
No responsibility  93.5 96.2  94.7  
Previous work  91.5 85.7  88.8  
Time dummies     
1993  21.6 8.2 15.4  
1994  20.3 5.6 13.5  
1995  19.1 8.2 14.1  
1996  18.6 6.4 13.0  
1997  20.4 71.6  44.0  
Others dummies     
Bad health  8.0 13.2  11.4  
High mental distress  20.4 25.2  22.6  
Financial support from state  9.1 20.2  14.2  
Long-term unempl oyment  32.7 86.0  57.3  
In debt  30.7 33.3  31.9  
Pecuniary difficulties  24.1 41.5  32.2  
Worse financial situation  21.1 36.3  28.1  
Householder  53.3 51.5  52.4  
Belgian  94.2 91.2  92.8  

Wdeoh 7= Uhsodfhphqw udwlrv +edvhg rq |�, iru zrphq xqhpsor|hg ryhu

wkh zkroh vxuyh| shulrg
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y1  Freq.  Percent  Cum.  
    
.3  1  0.29  0.29  
.45  5  1.46  1.75  
.6  18  5.26  7.02  
.75  60  17.54  24.56  
.9  28  8.19  32.75  
1.05  29  8.48  41.23  
1.2  42  12.28  53.51  
1.35  19  5.56  59.06  
1.5  13  3.80  62.87  
1.65  16  4.68  67.54  
1.8  13  3.80  71.35  
1.95  23  6.73  78.07  
2.1  27  7.89  85. 96  
2.25  13  3.80  89.77  
2.4  9  2.63  92.40  
2.55  2  0.58  92.98  
2.7  4  1.17  94.15  
2.85  4  1.17  95.32  
3  4  1.17  96.49  
3.15  6  1.75  98.25  
3.3  3  0.88  99.12  
3.45  2  0.58  99.71  
3.75  1  0.29  100.00  
    
Total  342  100.00   
 

Wdeoh 8= Uhsodfhphqw udwlrv +edvhg rq |2, iru zrphq xqhpsor|hg ryhu

wkh zkroh vxuyh| shulrg

y2  Freq.  Percent  Cum.  
    
.3  1  0.29  0.29  
.45  5  1.46  1.75  
.6  18  5.26  7.02  
.75  60  17.54  24.56  
.9  28  8.19  32.75  
1.05  29  8.48  41.23  
1.2  42  12.28  53.51  
1.35  19  5.56  59.06  
1.5  13  3.80  62.87  
1.65  16  4.68  67.54  
1.8  13  3.80  71.35  
1.95  23  6.73  78.07  
2.1  27  7.89  85.96  
2.25  13  3.80  89.77  
2.4  9  2.63  92.40  
2.55  2  0.58  92.98  
2.7  4  1.17  94.15  
2.85  4  1.17  95.32  
3  4  1.17  96.49  
3.15  6  1.75  98.25  
3.3  3  0.88  99.12  
3.45  2  0.58  99.71  
3.75  1  0.29  100.00  
    
Total  342  100.00   
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Wdeoh E4=

Variables  MEN  WOMEN  

 
Selection equation  

η1 1.2497  (1.2628)  -0.6893  (1.5534)  

η1 -0.2679  (1.1486)  1.0561  (1.5569)  

Age 0,1182*  (0.0598)  0.0869  (0.9283)  

Age² -.002094*  (0.008)  -.002079  (0.00136)  

Social activity  0.1692  (0.1463)  -0.1634  (0.1595)  

House allowances  -0.1567  (0.2242)  -0.369  (0.2288)  

Long Term unemp  -1.1595*  (0.1545)  -1.6075*  (0.203)  

Having loans  0.159 (0.1499)  -0.026  (0.1588)  

Financial Difficulties  0.1389  (0.1611)  -0.0604  (0.1968)  

Mental distress  -0.1925  (0.21 0.243 (0.1621)  

Kids less than 3 years  -0.2762  (0.2474)  -0.2233  (0.2001)  

Bad health  -0.5654*  (0.1978)  -0.3266  (0.3271)  

Financial satisfaction  -0.2076  (0.1577)  -0.2919  (0.1782)  

Not head of the household  -0.6697*  (0.185)  -0.9844*  (0.248)  

Householder  0.2101  (0.1314)  0.0662  (0.1713)  

Number of children  -1.7125  (1.0025)  0.0021  (0.9918)  

Belgian nationality  -0.0566  (0.2288)  0.505 (0.3058)  

Lower secondary school  -0.1388  (0.2602)  0.3889  (0.2942)  

Upper secondary school  0.3141  (0.2646)  0.5007  (0.277)  

High school  0.6324*  (0.2692)  0.4636  (0.3466)  

University  0.5489  (0.2934)  0.8034  (0.5206)  

Married -0.2027  (0.1607)  0.4376*  (0.19)  

Lone parenthood  -0.061  (0.1372)  -0.0108  (0.2416)  

Additional child benefits  -0.2306  (0.3838)  -0.5183  (0.2967)  

Living in Flanders  0.2282  (0.1805)  0.0118  (0.1689)  

 

Wage equation  
α1 9.7438*  (0.1251)  10.1338*  (0.1426)  

α2 10.5152*  (0.098) 10.698*  (0.1425)  

Experience (# years)  0.2669*  (0.0582)  0.0375  (0.0791)  

Squared experience  -0.4469*  (0.1628)  -0.1374  (0.2369)  

Long term unemployed  0.0342  (0.0517)  -0.3131*  (0.045) 

Part-time worker    -0.0337  (0.0874)  

Responsibility  0.0094  (0.0558)  -0.0975*  (0.0464)  

Previous work experience  0.0758  (0.0739)  -0.0797  (0.1083)  
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ρ -1  0.8864* (0.1073)  

σ²ε 0.1106 (0.0005)  0.0759 (0.003) 

P11 0.0429 (0.0232)  0.1042* (0.0761)  

P12 0.0368 (0.0197)  0.1702* (0.0807)  

P21 0.071** (0.0359)  0.2754* (0.0521)  

P22 0.8492* (0.0382)  0.4503* (0.0726)  

Number of cases 601  740  

Log-likelihood -321.8926  -412.0017  
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