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Wkh Fdvh ri wkh Fdqdgldq Xqhpsor|phqw
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Rfwrehu 4<<7
Uhylvhg Pdufk 4<<9

Devwudfw

Wklv sdshu suhvhqwv uhvxowv iurp d 4<:4 qdwxudo h{shulphqw fduulhg rxw

e| wkh Fdqdgldq jryhuqphqw rq wkh xqhpsor|phqw lqvxudqfh v|vwhp1 Dw

wkdw wlph wkh| gudpdwlfdoo| lqfuhdvhg wkh jhqhurvlw| ri wkh v|vwhp1Zh �qg

wkdw wkh surshqvlw| wr froohfw XL lqfuhdvhv zlwk d �uvw wlph h{srvxuh wr wkh

v|vwhp1 Khqfh dv pruh lqglylgxdov h{shulhqfh xqhpsor|phqw/ wkhlu olihwlph

xvh ri wkh v|vwhp lqfuhdvhv1 Wklv vxsso| vlgh k|vwhuhvlv h�hfw pd| h{sodlq

zk| xqhpsor|phqw kdv vwhdglo| lqfuhdvhg ryhu wkh 4<:504<<5 shulrg/ hyhq

wkrxjk wkh jhqhurvlw| ri xqhpsor|phqw lqvxudqfh glg qrw1

�Zh zrxog olnh wr wkdqn Mdqhw Fxuulh/ Fkulv Ihuudoo/ Fkulvwldq Jrxulìurx{/ Dqqh Urxwklhu/

dqg Jlqj Zrqj iru khosixo frpphqwv/ Dol Ehmdrxl iru uhvhdufk dvvlvwdqfh/ dqg IFDU/ VVKUF/

dqg KGUF iru �qdqfldo vxssruw1



41 Lqwurgxfwlrq

D uhfxuuhqw wkhph lq srolf| ghedwhv uhjduglqj vrfldo zhoiduh surjudpv lv wkh uh0

odwlrqvkls ehwzhhq ehqh�wv dqg wkh glvlqfhqwlyhv wr zrun +Pr!ww +4<<5,,1 Lq wkh

fdvh ri xqhpsor|phqw lqvxudqfh/ wkhuh lv d juhdw ghdo ri hylghqfh vxjjhvwlqj wkdw

lw whqgv wr lqfuhdvh erwk wkh gxudwlrq ri xqhpsor|phqw dqg wkh suredelolw| ri

ehfrplqj xqhpsor|hg14 Pruhryhu zrun e| Ndw} dqg Ph|hu +4<<3,/ Frudn +4<<6,

dqg Ph|hu dqg Uhvhqedxp +4<<8, �qg hylghqfh wkdw zrunhuv dgmxvw wkhlu oderu

vxsso| vr wkdw xqhpsor|phqw lqvxudqfh pd| vxevlgl}h sduw |hdu zrun1 Ghvslwh

wklv plfur0hfrqrphwulf hylghqfh/ wkhuh grhv qrw vhhp wr eh d gluhfw uhodwlrqvkls

ehwzhhq xqhpsor|phqw lqvxudqfh ehqh�wv dqg wkh uhfhqw vhfxodu ulvh lq wkh xq0

hpsor|hg lq wkh RHFG51 Olqgehfn +4<<8, kdv srlqwhg wr vrfldo qrupv dqg wkh

voxjjlvk uhvsrqvh ri lqglylgxdo oderu vxsso| wr fkdqjhv lq lqfhqwlyhv dv d srwhqwldo

vrxufh ri �vxsso| vlgh k|vwhuhvlv� wkdw pd| khos h{sodlq wklv vhfxodu wuhqg1

Lq d vlpsoh oderu vxsso| iudphzrun rqh vxssrvhv wkdw fkdqjhv lq zrunhu dowhu0

qdwlyhv uhvxowv lq dq lpphgldwh ehkdylrudo uhvsrqvh1 Krzhyhu/ vlqfh wkh zrun ri

Vnlqqhu +4<86, d juhdw ghdo ri oderudwru| hylghqfh lq sv|fkrorj| kdv vkrzq wkdw

frqglwlrqlqj ri lqglylgxdo ehkdylru lv wkh uhvxow ri h{shulhqfh1 Lq wkh frqwh{w ri

d oderu vxsso| prgho wklv phdqv wkdw fkdqjhv lq wkh uhzdugv wkdw wkh zrunhu lv

fxuuhqwo| h{shulhqflqj/ vxfk dv wkh zdjh/ zrxog kdyh d pxfk juhdwhu lpsdfw rq

ehkdylru wkdq fkdqjhv lq wkh dowhuqdwlyh zdjh1 Lq wklv sdshu zh �qg hylghqfh iru

wklv h�hfw e| vkrzlqj wkdw iru pdq| zrunhuv d fkdqjh lq wkh lqfhqwlyhv surylghg

e| xqhpsor|phqw lqvxudqfh kdg d juhdwhu lpsdfw rq ehkdylru diwhu wkh zrunhu

kdg vrph h{shulhqfh zlwk wkh v|vwhp1

Wkh vwxg| lv pdgh srvvleoh gxh wr d qdwxudo h{shulphqw fduulhg rxw e| wkh

Fdqdgldq jryhuqphqw lq 4<:41 Dw wkdw wlph wkh fryhudjh ri wkh xqhpsor|phqw

lqvxudqfh v|vwhp zdv h{sdqghg iurp 9;( wr <9( ri wkh zrun0irufh1 Wkh qxpehu

ri zhhnv ri zrun qhhghg wr txdoli| iru ehqh�wv zdv uhgxfhg iurp 63 zhhnv lq d wzr

|hdu shulrg wr ; zhhnv lq d vlqjoh |hdu1 Wkh pd{lpxp qxpehu ri zhhnv gxulqj

zklfk ehqh�wv frxog eh uhfhlyhg zdv lqfuhdvhg wr 5; ru 77 zhhnv/ ghshqglqj rq

wkh uhjlrqdo xqhpsor|phqw udwh +lq kljk xqhpsor|phqw uhjlrqv ehqh�wv duh pruh

jhqhurxv,1 Wkh uhsodfhphqw udwh zdv lqfuhdvhg iurp 8:( ri suhylrxv hduqlqj wr

99( +ru :8( li fodlpdqw kdg ghshqghqwv,1 Wkh h�hfw lv vxppdul}hg e| wkh vxevlg|

4Vhh iru h{dpsoh Wrsho +4<;6,/ Ph|hu +4<<3, iru wkh Xqlwhg Vwdwhv/ dqg Kdp dqg Uhd +4<;:,

dqg Juhhq dqg Ulgghoo +4<<6, iru Fdqdgd1
5Vhh iru h{dpsoh wkh errn e| Od|dug/ Qlfnhoo dqg Mdfnpdq +4<<4, dqg wkh uhfhqw sdshu e|

Eodqfkdug dqg Mlphqr +4<<8,1
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udwh +uhsodfhphqw udwh-qxpehu ri zhhnv ri ehqh�wv2qxpehu ri zhhnv qhhghg wr

txdoli|,/ dqg lv looxvwudwhg lq Iljxuh 4 iru wkh shulrg 4<79 wr 4<<51

Jlyhq wkh pxfk vkruwhu ehqh�w shulrg/ wklv fuhdwhv dq lqfhqwlyh wr iru lqgl0

ylgxdov wr wdloru wkhlu ehkdylru wr wkh sdudphwhuv ri wkh v|vwhp/ uhvxowlqj lq zkdw

pdq| Fdqdgldqv d�hfwlrqdwho| fdoo wkh orwwr 432751 Zrun 43 zhhnv dqg zlq 75

zhhnv ri sdlg krolgd|v1 Wkh lpphgldwh lpsdfw ri wkhvh fkdqjhv duh uhdglo| ylvleoh

lq Iljxuh 5/ looxvwudwlqj wkh hyroxwlrq ri xvh dqg frvw ri wkh XL v|vwhp1 Lq 4<:5

wkhuh zdv d gudpdwlf lqfuhdvh lq erwk wkh qxpehu ri uhflslhqwv ri XL dqg wkh wrwdo

frvw ri wkh surjudp1 Krzhyhu erwk ri wkhvh lqgh{hv frqwlqxhg wr lqfuhdvh ryhu wkh

4<:504<<5 shulrg/ zlwk wkh  xfwxdwlrqv lq rxwod| h{sodlqhg e| wkh exvlqhvv f|foh

+iru uhihuhqfh wkh xqhpsor|phqw udwh lv dovr looxvwudwhg lq Iljxuh 5,1 Wkh frvw ri

wkh xqhpsor|phqw lqvxudqfh v|vwhp dv d iudfwlrq ri wrwdo oderu lqfrph lqfuhdvhg

iurp derxw 6( lq 4<:5 wr 8( lq 4<<4/ d 99( lqfuhdvh1 Wklv rffxuuhg hyhq wkrxjk

wkh glvlqfhqwlyhv iru xvh zhuh hlwkhu frqvwdqw ru ghfuhdvhg16

Wr vhh krz frqglwlrqlqj pd| khos h{sodlq wklv revhuydwlrq frqvlghu d frkruw

ri zrunhuv wkdw zhuh zrunlqj ixoo�|hdu lq 4<:4/ wkh gdwh ri wkh odujh vfdoh fkdqjh

wr XL1 Ryhu wlph pruh dqg pruh zrunhuv iurp wklv frkruw zloo kdyh h{shulhqfh

xqhpsor|phqw dqg srvvleo| uhfhlyhg vrph XL1 Zh �qg wkdw wkh suredelolw| wkdw

dq lqglylgxdo zloo uhfhlyh XL lqfuhdvhv zkhq kh ru vkh kdv kdg h{shulhqfh zlwk wkh

v|vwhp lq wkh sdvw/ lpso|lqj wkdw wkh iudfwlrq ri zrunhuv uhfhlylqj XL vkrxog dovr

lqfuhdvh ryhu wlph/ hyhq wkrxjk wkh sdudphwhuv ri wkh v|vwhp duh xqfkdqjhg17

Wklv dovr fuhdwhv d k|vwhuhvlv h�hfw gxulqj uhfhvvlrqv1 D uhfhvvlrq lqfuhdvhv wkh

qxpehu ri zrunhuv zkr ohdyh ixoo�|hdu hpsor|phqw dqg h{shulhqfh xqhpsor|phqw

dqg XL1 Wkh frqglwlrqlqj ru ohduqlqj h�hfw wkdw zh lghqwli| lpsolhv wkdw dw wkh hqg

ri wkh uhfhvvlrq wkh htxloleulxp qxpehu ri zrunhuv zkr duh xqhpsor|hg vkrxog eh

juhdwhu/ dqg khqfh wkh hfrqrp| grhv qrw uhwxuq wr lwv suh0uhfhvvlrq htxloleulxp

ohyho ri hpsor|phqw1 Wklv pd| dffrxqw iru wkh ulvlqj wuhqg lq wkh xqhpsor|phqw

udwh looxvwudwhg lq Iljxuh 51

Wr hqvxuh wkdw zh duh lghqwli|lqj d ehkdylrudo fkdqjh udwkhu wkdq d vwuxf0

wxudo fkdqjh lq wkh hfrqrp| zh iroorz wkh ehkdylru ri lqglylgxdo zrunhuv xvlqj

d odujh dgplqlvwudwlyh gdwd vhw1 Lq dgglwlrq wr wkh xvxdo frqwurov/ zh duh deoh wr

frqwuro iru lqglylgxdo h�hfwv/ |hdu h�hfwv dqg lqgxvwu| h�hfwv1 Xvlqj d udqgrp

frh!flhqwv surelw zh �qg wkdw �uvw wlph wuhdwphqw zlwk wkh xqhpsor|phqw lq0

6Wkh hduqlqjv uhsodfhphqw udwh ri XL zdv uhgxfhg wr 93( lq 4<:; +iurp 99( lq 4<:4,/ 8:(

lq 4<<3/ dqg 88( lq 4<<6> wkh plqlpxp txdoli|lqj shulrg zdv h{whqwhg wr 43 zhhnv lq 4<:;

+iurp ; zhhnv lq 4<:4,/ dqg wr 45 zhhnv lq 4<<31
7Khfnpdq dqg Erumdv +4<;3, fdoo wklv h�hfw �rffxuhqfh ghshqghqfh�1
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vxudqfh v|vwhp shupdqhqwo| lqfuhdvhv ixwxuh xvh1 Lq wkh qh{w vhfwlrq zh ghvfuleh

wkh gdwd1 Vhfwlrq 6 suhvhqwv d glvfxvvlrq ri wkh prgho/ zkloh vhfwlrq 7 surylghv

vrph suholplqdu| uhvxowv xvlqj d jurxshg gdwd dssurdfk1 Vhfwlrq 8 glvfxvvhv wkh

hvwlpdwlrq vwudwhj|/ zkloh wkh uhvxowv duh glvfxvvhg dqg vxppdul}hg lq vhfwlrqv 9

dqg :1

51 Gdwd dqg Ghvfulswlyh Vwdwlvwlfv

Zh dqdo|}h wkh g|qdplfv ri XL uhflslhqf| lq Fdqdgd xvlqj d odujh orqjlwxglqdo

gdwd vhw iru wkh |hduv 4<:5 wr 4<<51 Wr fuhdwh wklv gdwd vhw/ zh frpelqh wkh

�Vwdwxv Yhfwru Iloh� ri Hpsor|phqw Lppljudwlrq Fdqdgd +HLF, iurp 4<:4 wr

4<<6 zlwk lqfrph wd{ gdwd iurp wkh �W7 Vxssohphqwdu| Iloh� ri HLF iurp 4<:5

wr 4<<41

Wkhvh wzr gdwd vhwv duh frpsohphqwdu|1 Wkh Vwdwxv Yhfwru Iloh frqwdlqv gdwd

shuwdlqlqj wr doo xqhpsor|phqw lqvxudqfh fodlpv hvwdeolvkhg e| hdfk fodlpdqw

zkrvh Vrfldo Vhfxulw| Qxpehu +VLQ, hqgv lq wkh gljlw *8*1 Lw dovr frqwdlqv vrph

ghprjudsklf lqirupdwlrq vxfk dv wkh djh dqg vh{ ri wkh fodlpdqw dv zhoo dv wkh XL

uhjlrq lq zklfk wkh fodlp zdv �ohg1 Wkh gudzedfn ri wklv �oh lv wkdw lw kdv yhu|

olwwoh lqirupdwlrq rq zkdw kdsshqv wr fodlpdqwv ehiruh dqg diwhu wkhlu XL fodlpv1

E| frqwudvw/ wkh W7 Vxssohphqwdu| Iloh surylghv qr ghprjudsklf lqirupdwlrq

rq zrunhuv exw lw frqwdlqv uhfrugv ri doo vrxufhv ri W7 lqfrph iru zrunhuv zkrvh

VLQ hqgv lq wkh gljlw *8*18 Lw dovr surylghv lqirupdwlrq rq wkh orfdwlrq dqg lqgxvwu|

ri wkh hpsor|hu wkdw lvvxhg wkh W71 Wklv �oh fdq eh xvhg wr lghqwli| zkhwkhu d XL

fodlpdqw uhfhlyhg vrph oderu lqfrph ehiruh dqg diwhu hdfk XL vshoo1 E| frpelqlqj

wkh wzr �ohv/ lw lv wkxv srvvleoh wr uhfrqvwuxfw d ghwdlohg orqjlwxglqdo klvwru| ri

XL dqg oderu lqfrph uhflslhqf| iurp 4<:5 wr 4<<4 iru d odujh vdpsoh ri zrunhuv1

Pruh suhflvho|/ zh h{wudfw iurp wkh Vwdwxv Yhfwru Iloh doo fodlpv wkdw hyhqwx0

doo| ohg wr wkh sd|phqw ri uhjxodu XL ehqh�wv lq wkh �uvw zhhn ri sd|phqw1 Zh

h{foxgh zrunhuv �olqj fodlpv iru vshfldo ehqh�wv +vhdvrqdo/ vlfnqhvv/ pdwhuqlw|/

hwf1, iurp wkh dqdo|vlv1 Zh xvh wkh ehqh�w shulrg frpphqfhphqw ri hdfk fodlp

wr lghqwli| wkh |hdu lq zklfk wkh XL vshoo vwduwhg1 Rqfh zh kdyh lghqwl�hg doo wkh

|hduv iurp 4<:5 wr 4<<5 lq zklfk dw ohdvw rqh vshoo vwduwhg/ zh phujh wklv lqiru0

pdwlrq wr wkh lqirupdwlrq frqwdlqhg lq wkh W7 Vxssohphqwdu| Iloh1 Iurp wklv �oh

zh nqrz zkhq d shuvrq �uvw uhfhlyhg W7 lqfrph1 Wklv hqdeohv xv wr lghqwli| d

�|hdu ri hqwu|� lq wkh vdpsolqj xqlyhuvh iru hdfk XL fodlpdqw1

8Wkh W7 wd{ irup lv wkh Fdqdgldq frxqwhusduw wr wkh X1V1 Z5 irup1
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Wdeoh 4 lqglfdwhv wkdw iru forvh wr kdoi ri wkh pdoh XL fodlpdqwv +voljkwo| ohvv

iru zrphq,/ wkh |hdu ri hqwu| lv vlpso| wkh |hdu lq zklfk wkh W7 �oh vwduwv/ wkdw lv

4<:51 Iru prvw ri wkhvh zrunhuv/ wkh |hdu ri hqwu| lv uhdoo| d |hdu ri hqwu| lq wkh

vdpsoh dv rssrvhg wr d |hdu ri hqwu| lq wkh zrun0irufh1 Iru wkh uhvw ri wkh vdpsoh

ri fodlpdqwv/ zkdw zh fdoo wkh �|hdu ri hqwu|� pd| hlwkhu eh d wuxh |hdu ri hqwu|

lq wkh zrunirufh ru wkh |hdu ri �uh0hqwu|� iru shrsoh zkr hduqhg vrph W7 lqfrph

ehiruh 4<:5 exw qr W7 lqfrph lq 4<:51 Wdeoh 4 qhyhuwkhohvv lqglfdwhv wkdw wkh

djh ri hqwu| ri kdoi ri wkh fodlpdqwv +djh dw zklfk W7 lqfrph lv �uvw uhfrughg, lv

53 ru ohvv1 Wklv vxjjhvwv wkdw prvw ri wkh 831: shufhqw ri phq dqg 7;19 shufhqw ri

zrphq zkrvh |hdu ri hqwu| lv 4<:6 ru odwhu duh qrw uh0hqwudqwv lq wkh zrunirufh1

Zk| lv lw vr lpsruwdqw wr nqrz zkhq d fodlpdqw �uvw �hqwhuhg wkh zrunirufh�B

Wkh dqvzhu lv wkdw li zh zdqw wr �qg rxw krz suhylrxv xvh ri wkh v|vwhp d�hfwv

krz orqj lw wdnhv ehiruh wkh shuvrq uhfhlyhv XL djdlq/ zh qhhg wr nqrz krz orqj

lw wrrn ehiruh wkh shuvrq xvhg XL iru wkh �uvw wlph1 Vlqfh gl�huhqw shrsoh mrlq wkh

zrunirufh dw gl�huhqw wlphv/ zh qhhg wr kdyh vrph lghd ri zkhq wkh shuvrq hqwhuhg

wkh zrunirufh wr frpsxwh wkh gxudwlrq ehiruh wkh �uvw XL vshoo1 Rxu phdvxuh ri

hqwu| lv lpshuihfw vlqfh vrph vwxghqwv hduq W7 lqfrph gxulqj vxpphu mrev hyhq li

wkh| kdyh qrw pdgh d �shupdqhqw� wudqvlwlrq wr wkh zrun irufh1 Zh qhyhuwkhohvv

ihho wklv lv wkh ehvw zh fdq gr zlwk wkh dydlodeoh gdwd1 Zh zloo glvfxvv wkhvh lvvxhv

djdlq lq Vhfwlrq LY1

Zh dovr xvh lqirupdwlrq iurp wkh W7 Vxssohphqwdu| Iloh wr frpsxwh d frduvh

phdvxuh ri holjlelolw| wr XL1 Wkh srlqw lv wkdw vrphrqh zkr kdv qrw zrunhg dw

dq| wlph gxulqj |hdu w dqg |hdu w04 fdq qhyhu txdoli| iru d qhz XL ehqh�w shulrg

vwduwlqj gxulqj |hdu w1 Wklv XL holjlelolw| yduldeoh fdq wkxv eh xvhg wr fruuhfw

iru srwhqwldo hvwlpdwlrq eldvhv olnho| wr dulvh zkhq shrsoh h{lw wkh zrunirufh whp0

srudulo| ru shupdqhqwo| ehfdxvh ri hduo| uhwluhphqw/ looqhvv/ hwf1

Rqfh wkh |hdu ri hqwu| kdv ehhq lghqwl�hg lq wkh W7 Iloh/ wklv lqirupdwlrq lv

phujhg wr wkh lqirupdwlrq derxw ghprjudsklf fkdudfwhulvwlfv dqg XL vshoov iurp

wkh Vwdwxv Yhfwru Iloh1 Wkh wzr �ohv duh frpelqhg lqwr d |hduo| sdqho gdwd �oh1

Wkhuh lv rqh revhuydwlrq shu shuvrq lq wkh sdqho iru hdfk |hdu +iurp wkh |hdu ri

hqwu| wr 4<<5,1 Iru hdfk revhuydwlrq zh nqrz zkhwkhu wkh lqglylgxdo uhfhlyhg

vrph W7 lqfrph dqg zkhwkhu kh ru vkh lqlwldwhg d XL vshoo gxulqj wkh |hdu1 Qrwh

wkdw zh gr qrw nhhs wkh revhuydwlrq lq wkh vdpsoh zkhq wkh shuvrq lv xqghu 48

ru ryhu 98 |hduv rog1 Zh dovr h{foxgh shrsoh eruq ehiruh 4<45 ru diwhu 4<:51

Wkh uhvxowlqj vdpsoh frqwdlqv 43/586/868 revhuydwlrqv iru 94;/<44 phq zkr kdyh

vwduwhg d XL vshoo dw ohdvw rqfh lq wkh |hduv 4<:5 wr 4<<51 Wkh frpsdudeoh vdpsoh

ri zrphq frqwdlqv ;/3:7/659 revhuydwlrqv iru 7<7/9<: zrphq1
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D ihz vwdwlvwlfv rq wkh frpsrvlwlrq ri wkh phq*v vdpsoh duh uhsruwhg lq Wdeoh

51 Wkh dyhudjh djh lq wkh vdpsoh lv voljkwo| xqghu 681 Wkh uhjlrqdo frpsrvlwlrq ri

wkh vdpsoh pruh ru ohvv uh hfwv wkh uhodwlyh zhljkw ri hdfk surylqfh lq wkh qdwlrqdo

srsxodwlrq1 Qrwh krzhyhu/ wkdw Txhehf dqg hvshfldoo| wkh Pdulwlphv duh ryhu0

uhsuhvhqwhg1 Wklv vlpso| uh hfwv wkh idfw wkdw d odujhu iudfwlrq ri zrunirufh kdyh

uhfhlyhg XL dw ohdvw rqfh lq wkhvh surylqfhv wkdq lq surylqfhv zhvw ri Txhehf1

Wkh wdeoh dovr vkrzv wkdw phq lq wkh vdpsoh uhfhlyhg dw ohdvw vrph W7 lqfrph

lq irxu |hduv rxw ri �yh dqg vwduwhg d XL vshoo lq rqh |hdu rxw ri �yh1 Wkhvh

sursruwlrqv duh voljkwo| vpdoohu iru zrphq1 Wkh suredelolw| ri uhfhlylqj d XL

fodlp lv glvdjjuhjdwhg e| surylqfhv dqg e| |hdu lq wkh vhfrqg froxpq ri Wdeoh 51

Rqfh djdlq/ wkhuh duh lpsruwdqw Hdvw�Zhvw gl�huhqfhv dv shrsoh lq Txhehf dqg

wkh Pdulwlphv duh pruh olnho| wr vwduw d XL vshoo wkdq shrsoh lq rwkhu surylqfhv1

Lqwhuhvwlqjo|/ wkh suredelolw| ri vwduwlqj d vshoo ri XL iroorzv wkh exvlqhvv f|foh

exw vkrzv qr reylrxv xszdug ru grzqzdug wuhqg1

61 Wkh H�hfw ri Xqhpsor|phqw Lqvxudqfh rq Uhflslhqf|

Iru sxusrvhv ri h{srvlwlrq lw lv xvhixo wr suhvhqw d vlpsoh irupdo prgho wkdw

fdswxuhv pdq| ri wkh lqfhqwlyh h�hfwv ri XL1 Vxssrvh wkdw dw wlph | doo zrunhuv duh

frpsohwho| fkdudfwhul}hg e| wkhlu edvh surgxfwlylw| ghqrwhg w|/ dqg wkh ydoxh ri

krph surgxfwlrq ghqrwhg e| �|� Wkh edvh surgxfwlylw| ri d shuvrq lv d frpsrvlwh

yduldeoh uhsuhvhqwlqj wkh pdunhw ydoxh ri hgxfdwlrq/ rffxsdwlrq fkrlfh dqg lqqdwh

vnloov1 Vlqfh wklv yduldeoh uhsuhvhqwv d pdunhw ydoxh/ lw zloo ydu| ryhu wlph gxh wr

rq�wkh�mre wudlqlqj/ whfkqlfdo fkdqjh hwf1

Lq dgglwlrq wr d zrunhu*v edvh surgxfwlylw|/ wkh zdjh ri d zrunhu lv dovr d�hfwhg

e| exvlqhvv f|foh vkrfnv/ lqfoxglqj vhdvrqdo vkrfnv1 Ohwwlqj #| ghqrwh wkh vl}h ri

wklv vkrfn lq shulrg |/ vxssrvh wkdw wkh zdjh ri d zrunhu lv jlyhq e|=

�| ' w| n #|� +614,

Devwudfwlqj dzd| iru wkh wlph uhtxluhg iru vhdufk/ lqglylgxdov fkrrvh hpsor|phqw

li dqg rqo| li wkh zdjh lv juhdwhu wkdq wkh ydoxh ri krph surgxfwlrq ru �| � �|1

Wklv lv looxvwudwhg e| wkh vrolg olqh lq Iljxuh 61

Wr xqghuvwdqg krz XL pd| jhqhudwh xqhpsor|phqw vxssrvh wkdw vhdufk frvwv

duh qhjoljleoh vr wkdw lqglylgxdov fdq �qg zrun lpphgldwho| dw vrph zdjh1 Wr

vlpsoli| pdwwhuv dv pxfk dv lv srvvleoh vxssrvh wkdw rqfh dq lqglylgxdo kdv %

zhhnv ri lqvxuhg hduqlqjv/ vkh ru kh lv holjleoh iru + zhhnv ri ehqh�wv htxdo wr

d iudfwlrq k ri wkh suhylrxv zdjh1 Dq lqglylgxdo zlwk fkdudfwhulvwlfv Ewc �� wkxv
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frqvlghuv rqh ri wkh iroorzlqj wkuhh rswlrqv +zlwk wkh | vxevfulswv gursshg iru

frqyhqlhqfh,=

41 Zrun ixoo�|hdu dw d zdjh ri � ' w n #�

51 H{lw wkh oderu irufh wr uhfhlyh d ehqh�w ri ��

61 Zrun wkh qxpehu ri shulrgv qhfhvvdu| froohfw XL dqg wkhq froohfw wkh ehqh�wv

xqwlo h{kdxvwlrq ehiruh ehjlqqlqj wr zrun djdlq91 Ohwwlqj B ' %*E%n +� eh

wkh iudfwlrq ri wlph wkh zrunhu pxvw eh hpsor|hg wr hduq + zhhnv ri ehqh�wv

zh kdyh wkdw wkh uhwxuq wr wkh lqglylgxdo lv jlyhq e| �� ' B ��nE�� B�E�n

k � �� ' EB n E� � B�k�� n E� � B��� Ohw xv fdoo d zrunhu wkdw iroorzv wklv

vwudwhj| d sduw |hdu zrunhu1

Wkhuh duh irxu glvwlqfw srvvlelolwlhv wr frqvlghu/ looxvwudwhg lq Iljxuh 61 Iluvw

wkhuh duh wkrvh zrunhuv wkdw suhihu ixoo�|hdu zrun wr hlwkhu sduw0|hdu zrun ru ehlqj

rxw ri wkh oderu irufh1 Zrunhuv wkdw duh lqgl�huhqw ehwzhhq ixoo�|hdu hpsor|phqw

dqg sduw0|hdu hpsor|phqw kdyh fkdudfwhulvwlfv vdwlvi|lqj � ' �/ ru=

� ' E� � k�Ew n #��

Wklv lv looxvwudwhg e| wkh grwwhg olqh lq Iljxuh 61

Wkh olqh glylglqj wkrvh fkrrvlqj wr eh rxw ri wkh oderu irufh iurp wkrvh zkr

zrun sduw |hdu vdwlv�hv � ' ��/ ru=

� ' E� n kE�� B�*B�Ew n #��

Wklv lv looxvwudwhg e| wkh gdvkhg olqh lq Iljxuh 61 Revhuyh wkdw XL kdv erwk

d srvlwlyh dqg qhjdwlyh hpsor|phqw h�hfw1 Vrph zrunhuv pryh iurp ixoo�|hdu

hpsor|phqw wr sduw |hdu hpsor|phqw1 Rwkhuv zkr pljkw ruglqdulo| vwd| rxw ri

wkh oderu irufh pd| ghflgh wr zrun sduw ri wkh |hdu dqg uhfhlyh XL ehqh�wv iru

wkh uhvw ri wkh |hdu1 Wklv lv frqvlvwhqwuh zlwk wkh �qglqj ri Fdug dqg Ulghoo

+4<<6, wkdw wkrxjk xqhpsor|phqw jz lq Fdqdgd gxulqj wkh 4<;3*v/ vr glg oderu

irufh sduwlflsdwlrq/ sduwlfxoduo| e| zrphq1 Uhjlrq D frqvlvwv ri mrev fuhdwhg

9Jlyhq wkh olqhdulw| ri wkh v|vwhp/ lw lv qrw gl!fxow wr vkrz wkdw li djhqwv fkrrvh wr f|foh

lq dqg rxw ri XL wkhq wkh| zloo rqo| zrun wkh plqlpxp qxpehu ri shulrgv qhhghg wr txdoli|1

H{dfwo| wkh vdph irup ri ehkdylru lv rswlpdo zlwk wkh pruh frpsoh{ v|vwhp rqh revhuyhv lq

sudfwlfh/ wkrxjk zlwk  xfwxdwlqj oderu ghpdqg wkh| pd| zrun iru pruh shulrgv/ wr txdoli| iru

d juhdwhu qxpehu ri shulrgv ri ehqh�wv1
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e| wkh XL v|vwhp1 D frpprq h{dpsoh zrxog eh hpsor|phqw lq wkh duwv1 D

wkhdwhu frpsdq| pd| vxuylyh ehfdxvh lwv phpehuv kdyh lqvxuhg hduqlqjv zkloh

shuiruplqj ru wrxulqj/ exw froohfw XL ehqh�wv ehwzhhq vkrzv1 Gxulqj wklv shulrg

wkh| pd| vwloo eh uhkhduvlqj dqg suhsdulqj iru ixwxuh hpsor|phqw1 Lq wkh devhqfh

ri XL pdq| ri wkh shuiruphuv pd| qrw eh deoh wr frqwlqxh wkhlu surihvvlrq1 Wkh

lpsolfdwlrqv ri sdudphwhu fkdqjhv duh vxppdul}hg lq wkh iroorzlqj sursrvlwlrq1

Sursrvlwlrq 6141 Ghfuhdvlqj wkh hqwu| uhtxluhphqw/ Bc ru lqfuhdvlqj wkh uhsodfh0

phqw udwh/ k/ kdv wkh iroorzlqj h�hfwv=

41 Sduwlflsdwlrq lq wkh oderu irufh lqfuhdvhv1

51 Qxpehu ri lqglylgxdov uhfhlylqj xqhpsor|phqw lqvxudqfh Reo |hdu lqfuhdvhv1

6141 K|vwhuhvlv

Zkhq wkh pdmru fkdqjh wr wkh xqhpsor|phqw lqvxudqfh v|vwhp rffxuuhg lq 4<:4

wklv lqfuhdvhg wkh lqfhqwlyhv iru lqglylgxdov wr vxevlgl}h sduw�|hdu hpsor|phqw

zlwk XL1 Iljxuh 5 vkrzv wkdw wkh udwh ri xvh ri XL lqfuhdvhg vkduso| ehwzhhq 4<:4

dqg 4<:51 Lw wkhq iroorzhg dq xszdug wuhqg ehwzhhq 4<:5 dqg 4<<5 hyhq wkrxjk

wkh xqghuo|lqj lqfhqwlyhv +vxevlg| udwh, zhuh frqvwdqw ru ghfolqlqj1 Lq wklv sdshu

zh suhvhqw hylghqfh wkdw lqglylgxdov shupdqhqwo| fkdqjhg wkhlu ehkdylru diwhu d

erxw ri h{shulhqfh uhfhlylqj XL1 Wklv hylghqfh srlqwv wr d srwhqwldoo| lpsruwdqw

k|vwhuhvlv h�hfw wkdw vkrxog eh frqvlghuhg lq wkh ghvljq ri dq| vrfldo zhoiduh

surjudp1

Ehjlqqlqj zlwk Vnlqqhu +4<86, +vhh Zlfnhqv +4<<5, iru d uhfhqw olwhudwxuh uh0

ylhz,/ d juhdw ghdo ri oderudwru| hylghqfh lq sv|fkrorj| kdv vkrzq wkdw lqglylgxdov

dowhu wkhlu ehkdylru qrw rqo| lq uhvsrqvh wr srwhqwldo uhzdugv/ exw dovr dv d uhvxow

ri uhfhlylqj wkhvh uhzdugv:1 Dv lqglylgxdov ohduq derxw wkh frqvhtxhqfhv ri wkh

XL v|vwhp wkurxjk sudfwlfdo h{shulhqfh wklv fdq kdyh wkh h�hfw ri shupdqhqwo|

fkdqjlqj ixwxuh ehkdylru1 Wklv lv prvw uhohydqw iru lqglylgxdov zkr duh lq ixoo�

|hdu hpsor|phqw dqg wkhq �qg wkhpvhoyhv lq uhjlrq E diwhu wkh fkdqjh wr wkh XL

v|vwhp1 Wkh ohduqlqj prgho vxjjhvwv wkdw wkh| zrxog qrw lqlwldoo| prgli| wkhlu

:Dq h{hfxwlyh frpshqvdwlrq frqvxowdqw zlwk d ohdglqj frqvxowlqj �up uhodwhg wr wkh vhfrqg

dxwkru wkdw h{hfxwlyhv ehjlq wr dowhu wkhlu ehkdylru diwhu wkh| kdyh ehjxq wr h{shulhqfh wkh uh0

odwlrqvkls ehwzhhq wkhlu shuirupdqfh dqg sd|1 Wkh h{lvwhqfh dqg frpplwphqw wr d shuirupdqfh

sd| v|vwhp lv qrw vx!flhqw wr dfklhyh lwv ixoo lpsdfw rq h{hfxwlyh ehkdylru1 Wklv ohduqlqj h�hfw

lv olnho| wr eh hyhq vwurqjhu zlwk d jryhuqphqw surjudp zkrvh lqwhqw lv qrw wr dowhu zrunhu

ehkdylru1

;



ehkdylru1 Krzhyhu vkrxog wkh| �qg wkhpvhoyhv xqh{shfwhgo| xqhpsor|hg dqg

uhfhlyh xqhpsor|phqw lqvxudqfh ehqh�wv/ wkhq wkh| duh pruh olnho| wr ehfrph

dzduh ri wkh srwhqwldo wr xvh XL wr vxevlgl}h sduw |hdu zrun1

Wkh vlpsoh prgho fdq eh xvhg wr uhsuhvhqw wkh lpsdfw ri ohduqlqj rq wkh

suredelolw| ri uhfhlylqj XL1 Vxssrvh wkdw d zrunhu grhv qrw xqghuvwdqg ru wdnh lqwr

dffrxqw wkh ehqh�wv iurp f|folqj rq dqg r� XL/ exw vlpso| frpsduhv hpsor|phqw

zlwk krph surgxfwlrq1 Lq wkdw fdvh wkh suredelolw| wkdw lqglylgxdo � lv rxw ri wkh

oderu irufh lq shulrg | lv=

� E~�|� '

] 7w

w

] 7�

wn#|

s Ewc �m~�|� _�_wc

zkhuh s Ewc �m~�|� lv wkh glvwulexwlrq ri lqglylgxdo fkdudfwhulvwlfv dv d ixqfwlrq ri

revhuydeohv ~�| +dqg dvvxplqj wkdw zh kdyh d phdvxuh ri wkh exvlqhvv f|foh vkrfn

#|�� Wkh vxssruw ri wkh glvwulexwlrq lv erxqghg ehorz w dqg �/ dqg erxqghg deryh

e| 7w dqg �1 Qrz frqvlghu wkh fdvh zkhq wkh XL ehqh�wv duh lqfrusrudwhg lqwr wkh

ghflvlrq=

�/ E~�|� '
] 7w

w

] 7�

E�nkE�3B�*B�Ewn#|�
s Ewc �m~�|� _�_wc

zkhuh / ' ikc Bj uhsuhvhqwv wkh sdudphwhuv ri wkh v|vwhp1 Iurp sursrvlwlrq 614

lw iroorzv wkdw wkh suredelolw| ri uhfhlylqj XL zkhq rqh lv dzduh ri wkh v|vwhp/

�/ E~�|� lv lqfuhdvlqj lq wkh uhsodfhphqw udwh/ kc dqg ghfuhdvlqj lq wkh hqwu|

uhtxluhphqw/ B�

Wkh 4<:4 uhirupv kdg wzr h�hfwv1 Wkh �uvw zdv wkdw wkh v|vwhp zdv h{sdqghg

wr fryhu pruh zrunhuv1 Iurp wkh srlqw ri ylhz ri ohduqlqj/ wkh uhohydqw revhuydwlrq

lv wkdw �/ E~�|� lv odujhu wkdq � E~�|� dqg wkdw wkh suredelolw| ri wdnlqj xs XL lq

wkh devhqfh ri h{shulhqfh zrxog eh � E~�|� � Vlploduo|/ iru wkrvh zrunhuv wkdw zhuh

fryhuhg/ hyhq li wkh| kdg suhylrxv h{shulhqfh zlwk wkh v|vwhp xqghu sdudphwhuv

ghqrwhg /�c wkh 4<:4 fkdqjhv lpso| wkdw �/ E~�|� : �/�

E~�|� c dqg khqfh hyhq iru

wkhvh zrunhuv rqh zrxog h{shfw wkhlu suredelolw| ri uhfhlylqj XL wr lqfuhdvh diwhu

wkh| kdyh kdg vrph h{shulhqfh1

Wkh qh{w vhfwlrq ghvfulehv d gl�huhqfh�lq�gl�huhqfhv dssurdfk wr vhh li suh0

ylrxv h{shulhqfh kdv dq h�hfw rq wkh suredelolw| ri xvh1 Vhfwlrq 8 ghvfulehv d

udqgrp h�hfwv surelw prgho lq zklfk wkh suredelolw| ri xvlqj XL lv prghoohg dv

d ixqfwlrq ri d gxpp| yduldeoh lqglfdwlqj li wkh zrunhu kdv h{shulhqfhg dw ohdvw

rqh vshoo ri XL lq wkh sdvw1 Li wkh frh!flhqw ri wklv sdudphwhu lv srvlwlyh/ wkhq

wklv lpsolhv wkdw wkh suredelolw| ri uhfhlylqj XL kdv shupdqhqwo| lqfuhdvhg diwhu

wklv h{shulhqfh1

<



71 Orqjlwxglqdo Dqdo|vlv

Wkh ghvfulswlyh vwdwlvwlfv uhsruwhg lq Wdeoh 5 gr qrw h{sorlw wkh orqjlwxglqdo dvshfw

ri wkh gdwd/ qru gr wkh| jlyh dq| lqglfdwlrq rq krz/ iru h{dpsoh/ wkh sdvw klvwru|

ri XL uhflslhqf| lv uhodwhg zlwk wkh fxuuhqw suredelolw| ri vwduwlqj d XL vshoo1 Lq

zkdw iroorzv zh suhvhqw vrph ghvfulswlyh vwdwlvwlfv wkdw kljkoljkw wkh g|qdplf

dvshfwv ri XL uhflslhqf|1

Rqh dgydqwdjh ri zrunlqj zlwk d odujh gdwd vhw olnh rxuv lv wkdw lw lv hdv| wr

frqwuro iru revhuyhg fkdudfwhulvwlfv e| glylglqj wkh vdpsoh lq krprjhqhrxv jurxsv

ri shrsoh dqg grlqj wkh dqdo|vlv vhsdudwho| iru hdfk jurxs1 Lq zkdw iroorzv zh

vhohfw wkuhh frkruw ri phq dqg wkuhh frkruwv ri zrphq wr suhvhqw vrph ghvfulswlyh

hylghqfh irfxvlqj rq wkh orqjlwxglqdo dvshfw ri wkh gdwd1 Wkh vl{ frkruwv frqvlvw

ri phq eruq lq 4<64/ 4<74/ dqg 4<84 uhvshfwlyho|1 Wkh wkuhh sduwlfxodu eluwk

|hduv duh vhohfwhg vr wkdw shrsoh duh rog hqrxjk wr eh lq wkh zrunirufh lq 4<:5

dqg |rxqj hqrxjk wr vwloo eh lq wkh zrunirufh lq 4<<51

7141 Jurxshg gdwd hylghqfh rq ohduqlqj h�hfwv

Li ohduqlqj h�hfwv duh lpsruwdqw/ d jlyhq h{shulhqfh zlwk wkh XL v|vwhp vkrxog

kdyh d odujhu lpsdfw rq wkh ixwxuh suredelolw| ri uhfhlylqj XL iru shrsoh zkr

kdg qr suhylrxv h{shulhqfh zlwk wkh XL v|vwhp wkdq iru shrsoh zkr kdg vrph

suhylrxv h{shulhqfh1 Rqh vlpsoh phdvxuh ri wkh pdjqlwxgh ri ohduqlqj h�hfwv

lv wkxv rewdlqhg e| frpsdulqj wkh hyroxwlrq lq wkh suredelolw| ri XL uhflslhqf|

ri rqh jurxs ri zrunhuv wkdw kdyh qr suhylrxv XL h{shulhqfh zlwk dq rwkhuzlvh

frpsdudeoh jurxs ri zrunhuv zkr kdyh kdg vrph suhylrxv h{shulhqfh1

Pruh frqfuhwho|/ frqvlghu d �{hg frkruw ri zrunhuv dw wkh ehjlqqlqj ri wkh

4<;4�;6 uhfhvvlrq1 Vrph ri wkhvh zrunhuv kdyh uhfhlyhg XL lq wkh sdvw zkloh vrph

rwkhuv kdyh qrw1 Irfxvlqj rq wkh 4<;4�;6 shulrg lv dq lqwhuhvwlqj �qdwxudo h{shu0

lphqw� vlqfh lw �h{srvhg� pdq| zrunhuv wr xqhpsor|phqw dqg XL uhflslhqf| iru

wkh �uvw wlph lq wkhlu fduhhuv1 Li ohduqlqj lv lpsruwdqw/ wkh srvw0uhfhvvlrq sure0

delolw| +h1j1 4<;70;9, ri wkhvh zrunhuv wr uhfhlyh XL vkrxog eh kljkhu wkdq wkh

suredelolw| wkdw zrxog kdyh suhydlohg li wkh| kdg qhyhu ehhq h{srvhg wr XL1 Do0

wkrxjk wklv k|srwkhwlfdo suredelolw| fdqqrw eh gluhfwo| revhuyhg/ d frqwuro jurxs

ri zrunhuv wkdw zhuh h{srvhg wr XL ehiruh wkh uhfhvvlrq fdq eh xvhg wr fdofxodwh

wkh fkdqjh lq wkh suredelolw| ri uhfhlylqj XL ehwzhhq wkh uhfhvvlrq +4<;4�;6, dqg

wkh srvw�uhfhvvlrq shulrg +4<;7�;9, wkdw zrxog suhydlo lq wkh devhqfh ri ohduqlqj

h�hfwv1 Wkh srlqw lv wkdw vlqfh wkhvh zrunhuv kdyh douhdg| ehhq h{srvhg wr wkh

v|vwhp/ d qhz h{srvxuh gxulqj wkh uhfhvvlrq vkrxog qrw kdyh dq| dgglwlrqdo h�hfw
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rq wkh ixwxuh suredelolw| ri uhfhlylqj XL1 Wkh fkdqjh lq suredelolw| iru zrunhuv

wkdw kdyh ehhq h{srvhg ehiruh lv wkxv qhw ri ohduqlqj h�hfwv1

Wklv vxjjhvwv d vlpsoh �gl�huhqfh�lq�gl�huhqfhv� hvwlpdwru ri wkh h�hfw ri

ohduqlqj rq wkh suredelolw| ri xvlqj XL1 Wdeoh 6 uhsruwv vhsdudwh gl�huhqfh�lq0

gl�huhqfhv hvwlpdwhv ri wkh h�hfw ri ohduqlqj iru wkh frkruwv ri phq dqg zrphq

eruq lq 4<64/ 4<74/ dqg 4<841 Wkh hvwlpdwhg h�hfw lv srvlwlyh iru doo vl{ frkruwv/

vxjjhvwlqj wkdw d �uvw h{srvxuh wr XL shupdqhqwo| lqfuhdvhv wkh suredelolw| ri

uhfhlylqj XL djdlq lq wkh ixwxuh1 Wkhvh uhvxowv vxjjhvw wkdw sduw ri wkh xszdug

wuhqg lq wkh xvh ri XL lv gxh wr wkh idfw wkdw h{srvxuh wr wkh v|vwhp shupdqhqwo|

lqfuhdvhv wkh suredelolw| ri ixwxuh xvh1

81 Hvwlpdwlrq e| Udqgrp H�hfw Surelw

Lq rughu wr orrn pruh irupdoo| dw wkh g|qdplfv ri XL uhflslhqf|/ frqvlghu wkh

iroorzlqj prgho iru wkh suredelolw| wkdw lqglylgxdo � vwduwv d vshoo ri XL lq shulrg

|=

�hEL�| ' �mL�|3�c %�|c u�|� ' 8 Ek� n B| n �L�|3� n %��|q n wfu�| n E%��|w��u�|�c +814,

zkhuh � ' �c ��c � / | ' �c ��c A / I+1, lv d fxpxodwlyh glvwulexwlrq ixqfwlrq1 Lq wklv

sdshu/ zh vlpso| dvvxph wkdw I+1, lv d xqlw qrupdo1 Wkh fxpxodwlyh glvwulexwlrq

ixqfwlrq I+1, lv lqfuhdvlqj lq lwv dujxphqwv1 Dq lqfuhdvh lq dujxphqwv vxfk dv k�
ru %��|q zloo wkxv lqfuhdvh wkh suredelolw| wkdw lqglylgxdo � vwduwv d vshoo ri XL lq

shulrg |1 Wkh dujxphqwv lq wkh ixqfwlrq I+1, duh olvwhg ehorz=

� L�|= gxpp| yduldeoh htxdo wr rqh li lqglylgxdo � vwduwv d XL vshoo gxulqj |hdu

|/

� k�= wlph lqyduldqw udqgrp h�hfw/

� B|= djjuhjdwh wlph h�hfw/

� %�|= yhfwru ri fryduldwhv lqfoxglqj wkh djh ri shuvrq �c wkh sdudphwhuv ri wkh

XL v|vwhp lq lqglylgxdo �*v uhjlrq dw wlph | dqg lqgxvwu| gxpplhv1

� u�|= d yduldeoh lqglfdwlqj zkhwkhu ru qrw lqglylgxdo � kdv �ohduqhg� krz wr

xvh wkh XL v|vwhp dw wlph |1 Lq wkh vlpsohvw yhuvlrq ri wkh ohduqlqj prgho/

wklv yduldeoh lv rqh li wkh lqglylgxdo kdv uhfhlyhg xqhpsor|phqw lqvxudqfh

lq wkh sdvw/ dqg }hur rwkhuzlvh1
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Lq zkdw iroorzv/ zh uhihu wr u�| dv d ohduqlqj yduldeoh dowkrxjk/ pruh jhqhudoo|/

lw fdq vlpso| eh ylhzhg dv d yduldeoh lqglfdwlqj zkhwkhu wkh shuvrq kdv hyhu

froohfwhg XL lq wkh sdvw1 Wkh sdudphwhu wf uhodwhv wkh ohduqlqj yduldeoh wr wkh

suredelolw| ri uhfhlylqj XL/ zkloh wkh yhfwru ri sdudphwhuv w� lqglfdwhv zkhwkhu

yduldeohv lq wkh yhfwru %�| +vxfk dv wkh uhsodfhphqw udwh ri XL, kdyh d gl�huhqw

lpsdfw rq XL uhflslhqf| iru shrsoh zkr kdyh ohduqhg wkdq iru shrsoh zkr kdyh

qrw ohduqhg1 Lq rwkhu zrugv/ w� fdswxuhv srvvleoh lqwhudfwlrqv ehwzhhq ohduqlqj

h�hfwv dqg yduldeohv vxfk dv wkh sdudphwhuv ri wkh XL v|vwhp1

Wr xqghuvwdqg zk| ohduqlqj h�hfwv fdq eh lqwhusuhwhg dv �k|vwhuhvlv� h�hfwv

lq wkh xvh ri XL/ frqvlghu wkh vlpsoh fdvh lq zklfk w� lv htxdo wr }hur1 Iurp wkh

gh�qlwlrq ri wkh ohduqlqj yduldeoh u�|/ lw lv fohdu wkdw uhfhlylqj XL iru wkh �uvw wlph

vzlwfkhv wkh ohduqlqj yduldeoh u�| iurp 3 wr 4 dqg wkxv shupdqhqwo| lqfuhdvhv wkh

suredelolw| ri uhfhlylqj XL/ surylghg wkdw wf lv srvlwlyh1 Wklv edvlf surshuw| ri

ohduqlqj h�hfwv uhpdlqv zkhq w� lv gl�huhqw iurp }hur h{fhsw wkdw wkh vl}h ri wkh

�k|vwhuhvlv� h�hfw wkhq ghshqgv rq wkh ydoxh ri yduldeohv vxfk dv uhsodfhphqw dqg

vxevlg| udwhv ri wkh XL v|vwhp1

Rqh gl!fxow| lq lvrodwlqj wkh lpsruwdqfh ri ohduqlqj h�hfwv lv wkdw pdq|

rwkhu idfwruv pd| h{sodlq zk| wkh klvwru| ri XL uhflslhqf| ri d jlyhq shuvrq

l/ EL��c ���c L�|3��c pd| khos suhglfw zkhwkhu wkh shuvrq zloo uhfhlyh XL lq shulrg

|1 Wr vhh wklv/ qrwh wkdw h{fhsw iru wkh ohduqlqj whup wfu�| n E%��|w��u�|/ htxdwlrq

+814, lv d vwdqgdug vwdwlvwlfdo prgho iru d elqdu| yduldeoh zlwk sdqho gdwd +vhh B/

Khfnpdq +4<:;,/ dqg Khfnpdq +4<;4d,,1 Lq vxfk prghov/ wkhuh duh wzr uhdvrqv

zk| wkh klvwru| ri XL uhflslhqf| ri d jlyhq shuvrq l/ EL��c ���c L�|3��c pd| khos suh0

glfw zkhwkhu wkh shuvrq zloo uhfhlyh XL lq shulrg w1 Iluvw/ fhuwdlq lqglylgxdov pd|

eh pruh olnho| wr eh xqhpsor|hg dqg wr uhfhlyh XL ehfdxvh wkh| duh ohvv�vnloohg

dqg2ru wkh| kdyh d kljk pdujlqdo ydoxdwlrq ri ohlvxuh1 Wkhvh idfwruv duh vxppd0

ul}hg e| wkh udqgrp shuvrq h�hfw k�1 Vlqfh wklv udqgrp h�hfw lv e| gh�qlwlrq

�{hg iru d jlyhq shuvrq l ryhu wlph/ lw lqfuhdvhv wkh suredelolw| wkdw wkh shuvrq

zloo uhfhlyh XL lq dq| wlph shulrg1 Dv d uhvxow/ suhylrxv xvh ri XL zloo eh vwurqjo|

fruuhodwhg zlwk suhvhqw xvh ri XL vlqfh vrph shrsoh duh dozd|v olnho| wr uhfhlyh

XL +kljk k�,/ zkloh vrph shrsoh duh qrw +orz k�,1 Wklv frxog jlyh wkh plvohdglqj

lpsuhvvlrq wkdw suhylrxv xvh ri XL lv d fdxvh ri wkh suhvhqw xvh ri XL1 Wklv lv

fdoohg wkh sureohp ri xqrevhuyhg khwhurjhqhlw|1

Wkh klvwru| ri XL uhflslhqf| ri d jlyhq shuvrq � pd| dovr khos suhglfw zkhwkhu

wkh shuvrq zloo uhfhlyh XL lq shulrg | ehfdxvh ri wkh suhvhqfh ri wkh odjjhg gh0

shqghqw yduldeoh L�|3� lq htxdwlrq +814,1 Qrwh wkdw lq wkh hvwlpdwlrq zh frqvlghu

prghov wkdw lqfoxgh ixuwkhu odjv ri L�|3�1 Zh fdoo wklv sduwlfxodu irup ri vwdwh
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ghshqghqfh dq dgmxvwphqw odj1 Lw lv qdwxudo wr h{shfw dq dgmxvwphqw odj lq wkh

gdwd iru d ydulhw| ri uhdvrqv1 Iru lqvwdqfh/ lw lv zhoo nqrzq wkdw wkh udwh ri mre

vhsdudwlrq lv kljkhu lq wkh �uvw |hdu rq d mre wkdq lq vxevhtxhqw |hduv +vhh B,1

Lq rwkhu zrugv/ d mre vhsdudwlrq lv pruh olnho| wr rffxu dw wlph | li wkhuh zdv

dovr d vhsdudwlrq dw wlph | � � wkdq rwkhuzlvh1 Vlqfh XL uhflslhqf| lv srvlwlyho|

fruuhodwhg zlwk mre vhsdudwlrqv/ d XL vshoo lv pruh olnho| wr eh revhuyhg lq |hdu

| li L�|3� ' � wkdq li L�|3� ' f1 Dowhuqdwlyho|/ zrunhuv zkr kdyh orvw vrph vsh0

fl�f kxpdq fdslwdo ehfdxvh ri shupdqhqw mre glvsodfhphqw pd| eh pruh olnho|

wr eh xqhpsor|hg wkdq li wkh| vwloo kdg wkdw vshfl�f kxpdq fdslwdo1 D XL vshoo

gxh wr shupdqhqw mre glvsodfhphqw pd| wkxv lqfuhdvh wkh ixwxuh suredelolw| ri

uhfhlylqj XL1 Wkh| nh| gl�huhqfh ehwzhhq dq dgmxvwphqw odj dqg ohduqlqj lv wkdw

wkh dgmxvwphqw odj rqo| whpsrudulo| d�hfw wkh suredelolw| ri uhfhlylqj XL/ zkloh

ohduqlqj h�hfwv duh shupdqhqw1

Lw vkrxog wkxv eh fohdu wkdw wkh phuh idfw wkdw wkh klvwru| ri XL uhflslhqf|

EL��c ���c L�|3�� pd| khos suhglfw zkhwkhu wkh shuvrq zloo uhfhlyh XL lq shulrg w lv

qrw d surri ri wkh h{lvwhqfh ri ohduqlqj h�hfwv1 Wkh hfrqrphwulf fkdoohqjh frqvlvwv

lq lvrodwlqj ohduqlqj h�hfwv iurp wkh suhvhqfh ri xqrevhuyhg khwhurjhqhlw| dqg

dgmxvwphqw odjv1 Zh glvfxvv wkh hfrqrphwulf vwudwhj| lq ghwdlo ehorz1

Wkh lqfuhdvh lq xvh ri XL pd| eh gxh wr vwuxfwxudo fkdqjh erwk ryhu wlph dqg

e| lqgxvwu|1 Rqh h{sodqdwlrq iru wkh fkdqjhv pd| eh gxh wr d vkliw iurp lqgxvwulhv

hpsor|lqj zrunhuv ixoo�|hdu/ wr lqgxvwulhv wkdw hqfrxudjh sduw�|hdu zrun1 Wr ghdo

zlwk wklv srwhqwldo h{sodqdwlrq zh lqfoxgh d ixoo vhw ri wlph dqg lqgxvwu| frqwurov1

Wkxv li d zrunhu lv xqhpsor|hg iru wkh �uvw wlph/ dqg wkhq pryhv lqwr dq lqgxvwu|

wkdw kdv d juhdw ghdo ri sduw�|hdu zrunhuv/ wkhq hyhq wkrxjk wkh xvh ri XL jrhv

xs/ wkh hvwlpdwhg ohduqlqj sdudphwhu lq wklv fdvh zrxog eh }hur1

Lw lv qrw srvvleoh wr uxoh rxw ohduqlqj rq wkh sduw ri wkh �up dqg zrunhu

wrjhwkhu1 Vlqfh XL lv qrw h{shulhqfh udwhg lq Fdqdgd/ lw lv srvvleoh wkdw �upv

kdyh dq lqfhqwlyh wr ohduq dorqj zlwk wkh zrunhu wkh ehvw zd| wr xvh wkh XL

v|vwhp wr vxevlgl}h sduw�|hdu zrun1 Krzhyhu li wklv h�hfw lv rffxuulqj dfurvv doo

�upv ryhu wlph/ wkhq wkh wlph frqwurov zrxog whqg wr holplqdwh dq| phdvxuhg

ohduqlqj h�hfwv1 Jlyhq wklv vhw ri frqwurov/ dq| srvlwlyh ohduqlqj h�hfw lv hylghqfh

wkdw h{shulhqflqj d vshoo ri uhfhlylqj XL kdv wkh h�hfw ri lqfuhdvlqj ixwxuh xvh1

Jlyhq wkdw zh gr qrw revhuyh doo wkh idfwruv wkdw d�hfw d zrunhu*v ghflvlrq/ rxu

uhvxowv fdq eh h{shfwhg wr xqghuhvwlpdwh wkh lpsruwdqfh ri ohduqlqj dqg vorz

ehkdylrudo fkdqjh1

Rqh �qdo uhpdun lv wkdw wkh yduldeoh u�| lv rqo| d fuxgh phdvxuh ri ohduqlqj1

Shrsoh pd| dovr ohduq krz wr xvh wkh v|vwhp wkurxjk iulhqgv dqg idplo|1 Wklv
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|lhogv wkh lqwhuhvwlqj suhglfwlrq wkdw wkh uhodwlyh uroh ri sdvw XL h{shulhqfh lq

ohduqlqj krz wr xvh wkh v|vwhp vkrxog eh ohvv lpsruwdqw lq uhjlrqv dqg2ru lq0

gxvwulhv lq zklfk wkh xvh ri XL lv zlghvsuhdg1 Rqh whvwdeoh lpsolfdwlrq ri wklv

ohduqlqj prgho lv wkxv wkdw wkh frh!flhqw vkrxog eh orzhu lq kljk XL uhjlrqv vxfk

dv wkh Pdulwlphv ru Txhehf wkdq lq orz XL uhjlrqv vxfk dv Rqwdulr ru Doehuwd1

8141 Hvwlpdwlrq phwkrgv

Xqghu wkh dvvxpswlrq wkdw I+1, lv d xqlw qrupdo/ wkh suredelolw| wkdw lqglylgxdo

� zloo vwduw d vshoo ri XL lq shulrg | fdq eh uhzulwwhq dv=

SureEL�| ' �mL�|3�c u�|c %�|c k�� ' xEk� n B| n 5��|/�c +815,

zkhuh=

5��|/ ' �L�|3� n %��|q n wfu�| n E%��|w��u�|� +816,

Wkh suredelolw| ri revhuylqj d vhtxhqfh +L��c ���c L�A , ri XL vshoov lv wkxv htxdo

wr=

A\
|'�

xEk� n B| n 5��|/�
E�3L�|�E�� xEk� n B| n 5��|/�

L�|� +817,

Wklv suredelolw| lv wkh hvvhqwldo exloglqj eorfn ri wkh olnholkrrg ixqfwlrq wr eh

pd{lpl}hg1 Wkhuh duh wzr lpsruwdqw lvvxhv/ krzhyhu/ wkdw qhhg wr eh dgguhvvhg

ehiruh wkh prgho fdq eh hvwlpdwhg1 Iluvw/ wkh suredelolw| lq htxdwlrq +817, lv

frqglwlrqdo rq d sduwlfxodu ydoxh ri wkh udqgrp h�hfw k�1 Vlqfh wkh udqgrp

h�hfw lv qrw revhuyhg/ zh qhhg wr lqwhjudwh ryhu lwv glvwulexwlrq wr rewdlq dq

xqfrqglwlrqdo suredelolw| ri revhuylqj wkh vhtxhqfh +L��c ���c L�A ,=

] A\
|'�

xEk� n B| n 5��|/�
E�3L�|�E� � xEk� n B| n 5��|/�

L�|_CEk��c +818,

zkhuh J+1, lv wkh fxpxodwlyh glvwulexwlrq ixqfwlrq ri wkh udqgrp h�hfw k�1

Wkh orj0olnholkrrg ixqfwlrq ri wkh prgho lv wkhq rewdlqhg e| vxpplqj xs wkh

orj ri +818, ryhu doo wkh revhuydwlrqv=

�[
�'�

*L}

#] A\
|'�

xEk� n B| n 5��|/�
E�3L�|�E�� xEk� n B| n 5��|/�

L�|_CEk��

$
� +819,
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Vlqfh zh kdyh douhdg| dvvxphg wkdw wkh fxpxodwlyh glvwulexwlrq ixqfwlrq I+1,

zdv qrupdo/ lw vhhpv qdwxudo wr iroorz dxwkruv olnh Khfnpdq +4<;4e, dqg dvvxph

wkdw J+1, lv dovr qrupdo1 Lq jhqhudo/ hydoxdwlqj wkh orj0olnholkrrg ixqfwlrq +819,

uhtxluhv vrph qxphulfdo lqwhjudwlrq/ zklfk lv frpsxwdwlrqdoo| exughqvrph lq d

odujh sdqho gdwd vhw olnh wkh rqh xvhg khuh1 Zh wkxv iroorz wkh lqlwldo vxjjhvwlrq

ri Ohkpdq dqg Pdqvnl +4<;4, ri udqgrpo| gudzlqj ydoxhv ri k� wr hydoxdwh wkh

olnholkrrg ixqfwlrq1 Vhh dovr Jrxulhurx{ dqg Prqiruw +4<<6, iru d uhfhqw vxuyh|

ri vlpxodwlrq0edvhg hvwlpdwlrq phwkrgv1

Wr vhh wkh edvlf lghd ri wkh vlpxodwhg pd{lpxp olnholkrrg +VPO, phwkrg/

�uvw uhzulwh wkh udqgrp h�hfw k� dv k� ' k n jk��/ zkhuh �� lv d vwdqgdug

qrupdo udqgrp yduldeoh dqg jk lv wkh vwdqgdug ghyldwlrq ri k�1 Wkh orj0olnholkrrg

ixqfwlrq +819, fdq wkhq eh dssur{lpdwhg e| udqgrpo| gudzlqj N ydoxhv h��� c ���c h�g�
ri ��=

�[
�'�

*L}d
�

g

g[
�'�

E
A\
|'�

xEknB|n5
�

�|/njkh���E�3L�|�E��xEknB|n5
�

�|/njkh���L�|�o� +81:,

Zh zloo uhihu wr wkh hvwlpdwhv rewdlqhg e| pd{lpl}lqj htxdwlrq +81:, dv VPO

hvwlpdwhv1 Lw lv zhoo nqrzq +Ohkpdq dqg Pdqvnl +4<;4,/ Jrxulhurx{ dqg Prqiruw

+4<<6,, wkdw VPO hvwlpdwhv duh rqo| frqvlvwhqw zkhq wkh qxpehu ri gudzv N jrhv

wr lq�qlw|1 Zh wkxv xvh N@53 lq wkh hpslulfdo dqdo|vlv suhvhqwhg ehorz1;

Wkh vhfrqg lpsruwdqw hvwlpdwlrq lvvxh dulvh ehfdxvh ri wkh qdwxuh ri wkh dg0

plqlvwudwlyh �ohv wkdw zh xvhg wr frqvwuxfw wkh gdwd vhw xvhg iru wkh hvwlpdwlrq1

Vlqfh wkh Vwdwxv Yhfwru rqo| frqwdlqv lqirupdwlrq rq zrunhuv zkr �oh d XL fodlp

dw ohdvw rqh/ zh kdyh qr ghprjudsklf lqirupdwlrq rq zrunhuv zkr qhyhu �ohg d

fodlp1 Zh wkxv kdyh wr fruuhfw iru wkh srwhqwldo vdpsoh vhohfwlrq eldvhv wkdw frxog

uhvxow iurp wkh zd| wkh �qdo vdpsoh lv frqvwuxfwhg1

Rqh zd| ri kdqgolqj wklv vhohfwlrq sureohp zrxog eh wr xvh wkh sdudphwhuv ri

wkh prgho wr frpsxwh wkh suredelolw| wkdw d zrunhu h{shulhqfhv dw ohdvw rqh vshoo

ri XL gxulqj wkh vdpsoh shulrg1 D uhvxowlqj frqglwlrqdo orj0olnholkrrg ixqfwlrq

frxog wkhq eh pd{lpl}hg1 Lw zrxog |lhog frqvlvwhqw hvwlpdwhv ri wkh sdudphwhuv1<

;Zh qrwlfhg lq vhyhudo hpslulfdo h{shulphqwv wkdw wkhuh zhuh rqo| vpdoo gl�huhqfhv ehwzhhq

wkh hvwlpdwhv rewdlqhg zlwk 8/ 43/ 53 ru 433 udqgrp gudzv +uhvxowv iurp wkhvh h{shulphqwv duh

dydlodeoh rq uhtxhvw,1Zh duh wkxv frqvhuydwlyh lq xvlqj d N dv odujh dv 531
<Zh xvhg wklv dssurdfk lq d suhylrxv yhuvlrq ri wklv sdshu dqg irxqg uhvxowv wkdw duh yhu|

vlplodu wr wkrvh uhsruwhg khuh1
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Wkh vlpsohu fruuhfwlrq iru vdpsoh vhohfwlrq zh xvh khuh frqvlvwv lq lqfoxglqj

shrsoh zkr qhyhu uhfhlyhg XL lq wkh vdpsoh1 Dowkrxjk wklv fdqqrw eh grqh gluhfwo|

ehfdxvh ri wkh gdwd olplwdwlrqv phqwlrqhg deryh/ vrph h{whuqdo gdwd vrxufhv fdq

eh xvhg wr hvwlpdwh wkh iudfwlrq ri shrsoh zkr qhyhu uhfhlyhg XL1 Pruh suhflvho|/

zh xvh wkh 4<;4 Fdqdgldq Fhqvxv wr frpsxwh wkh wrwdo qxpehu ri lqglylgxdov zkr

hduqhg vrph oderu lqfrph lq 4<;3 e| djh/ vh{/ dqg surylqfh ri uhvlghqfh1 Zh dovr

xvh rxu phujhg W70Vwdwxv Yhfwru �oh wr fdofxodwh wkh fruuhvsrqglqj qxpehu ri

lqglylgxdov zkr zrunhg lq 4<;3 dqg uhfhlyhg XL dw ohdvw rqfh ehwzhhq 4<:5 dqg

4<<51 Zh wkhq xvh wkh wzr vhwv ri qxpehuv wr frpsxwh dq hvwlpdwh ri wkh iudfwlrq

ri doo zdjh hduqhuv lq 4<;3 zkr uhfhlyhg XL dw ohdvw rqfh ehwzhhq 4<:5 dqg 4<<51

Zh �qdoo| xvh wkhvh hvwlpdwhg iudfwlrqv wr jhqhudwh d udqgrp vdpsoh ri qrq0XL

uhflslhqwv zkr orrn h{dfwo| olnh XL uhflslhqwv h{fhsw wkdw zh vhw wkhlu L�|*v wr }hur

lq doo shulrgv1 Zh wkhq pd{lpl}h wkh orj0olnholkrrg ixqfwlrq +81:, ryhu d vdpsoh

frpsrvhg ri wkh vxevdpsoh ri XL0uhflslhqwv zkr hduqhg vrph zdjh lqfrph lq 4<;3

dqg wkh �duwl�fldo� vxevdpsoh ri qrq0XL uhflslhqwv zkr dovr hduqhg vrph zdjh

lqfrph lq 4<;3143

D ixuwkhu dgydqwdjh ri wkh VPOphwkrg lv wkdw lw lv vwudljkwiruzdug wr lqfrusr0

udwh khwhurjhqhlw| lq rwkhu sdudphwhuv wkdq wkh lqwhufhsw k1 Jlyhq wkh glvfxvvlrq

lq vhfwlrq 5/ lw vhhpv qdwxudo wr lqwurgxfh khwhurjhqhlw| lq wkh ohduqlqj sdudphwhu

wf vlqfh d �uvw h{shulhqfh zlwk XL pd| kdyh d odujhu h�hfw iru pdujlqdo zrun0

huv wkdq iru qrq0pdujlqdo zrunhuv1 Wr lqwurgxfh khwhurjhqhlw| lq wkh ohduqlqj

sdudphwhu/ zulwh=

wf� ' wf n jw��c

zkhuh �� lv d vwdqgdug qrupdo yduldeoh dqg jw lv wkh vwdqgdug ghyldwlrq ri wf�1

Wkh orj0olnholkrrg ixqfwlrq fdq qrz eh dssur{lpdwhg e| udqgrpo| gudzlqj N

ydoxhv h��� c ���c h�g� ri �� dqg N ydoxhv h��� c ���c h�g� ri �� =

�S
�'�

*L}d �
g

S
�'�

E
TA
|'�xEkn B| n 5��|/ n jkh�� n jwh��u�|�

E�3L�|�

E�� xEk n B| n 5��|/ n jkh�� n jwh��u�|�
L�|�o�

+81;,

Qrwh wkdw �� dqg �� zloo eh srvlwlyho| fruuhodwhg li wkh ohduqlqj h�hfw dqg

wkh suredelolw| ri d �uvw h{shulhqfh zlwk XL duh erwk odujhu iru pdujlqdo wkdq

43Wklv surfhgxuh lv vwloo srwhqwldoo| eldvhg vlqfh shrsoh pxvw kdyh zrunhg lq 4<;3 wr hqwhu wkh

vdpsoh1 Wkh hylghqfh suhvhqwhg lq wkh suhylrxv yhuvlrq ri wklv sdshu vxjjhvwv/ krzhyhu/ wkdw

wklv w|sh ri vhohfwlrq eldv kdv rqo| d vpdoo h�hfw rq wkh hvwlpdwhv1
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iru qrq0pdujlqdo zrunhuv1 Iroorzlqj Jrxulhurx{ dqg Prqiruw +4<<6,/ fruuhodwlrq

ehwzhhq wkh khwhurjhqhlw| lq wkh ohduqlqj h�hfw dqg lq wkh lqwhufhsw lv lqwurgxfhg

e| uhgh�qlqj wf� dv

wf� ' wf n o��� n o2��c

zkhuh o� ' 4jw*jk/ o2 '
t
jw2 � 4jw*jk/ 4 lv wkh fruuhodwlrq ehwzhhq wkh khw0

hurjhqhlw| lq wkh ohduqlqj h�hfw dqg lq wkh lqwhufhsw/ dqg wkh huuru frpsrqhqw

�� lv qrz gh�qhg dv wkh sduw ri wkh khwhurjhqhlw| lq wkh ohduqlqj h�hfw zklfk lv

xqfruuhodwhg zlwk wkh khwhurjhqhlw| lq wkh lqwhufhsw1 Wklv prgho zlwk fruuhodwhg

khwhurjhqhlw| lq wkh lqwhufhsw dqg lq wkh ohduqlqj h�hfw lv hdvlo| hvwlpdwhg e| uh0

sodflqj jkh�� n jwh��u�| zlwk jkh�� nEo�h�� n o2h���u�| lq htxdwlrq +81;,/ gudzlqj N

lqghshqghqw ydoxhv iru erwk h�� dqg h��/ dqg qxphulfdoo| pd{lpl}lqj wkh uhvxowlqj

orj0olnholkrrg ixqfwlrq1

8151 Uhvxowv

Jlyhq wkh qxphulfdo exughq dvvrfldwhg zlwk pd{lpl}lqj wkh orj�olnholkrrg ixqf0

wlrq/ zh rqo| shuirup wkh hvwlpdwlrq ryhu d udqgrpo| vhohfwhg vxevdpsoh ri wkh

pdlq vdpsoh 1 Lq rughu wr rewdlq hvwlpdwhv suhflvh hqrxjk iru vhyhudo ghprjudsklf

jurxsv lq hdfk surylqfh/ zh udqgrpo| vhohfw d 4�lq�8 vdpsoh iru Qhzirxqgodqg/

Qryd Vfrwld/ Qhz Euxqvzlfn/ dqg Vdvndwfkhzdq/ d 4�lq�9 vdpsoh iru Pdqlwred/ d

4�lq�; vdpsoh iru Doehuwd/ d 4�lq�53 vdpsoh iru Eulwlvk Froxpeld/ dqg d 4�lq�83

vdpsoh iru Txhehf dqg Rqwdulr1 Sulqfh Hgzdug Lvodqg/ \xnrq dqg Qruwkzhvw Whu0

ulwrulhv duh h{foxghg iurp wkh hvwlpdwlrq vlqfh wkhvh uhjlrqv fdqqrw eh lghqwl�hg

vhsdudwho| lq wkh sxeolf xvh uhohdvh ri wkh 4<;4 Fhqvxv plfur gdwd1

Iru erwk phq dqg zrphq lq hdfk surylqfh/ zh ixuwkhu glylgh wkh vdpsoh lq

wkuhh vxevdpsohv edvhg rq wkh |hdu ri eluwk1 Wkh �uvw ghprjudsklf vxevdpsoh

lqfoxghv lqglylgxdov eruq ehiruh 4<79 zkr zhuh doo rog hqrxjk wr eh lq wkh oderu

irufh lq 4<:51 Wkh vhfrqg vdpsoh lv d vdpsoh ri �ede|�errphuv� eruq iurp 4<79

wr 4<88 zkloh wkh wklug vdpsoh ri lqglylgxdov eruq diwhu 4<88 zhuh xqolnho| wr

kdyh hqwhuhg wkh zrunirufh lq 4<:51 Zh dovr olplw rxu dqdo|vlv wr revhuydwlrqv

wkdw vdwlvi| wkh �holjlelolw|� uxoh ri kdylqj uhfhlyhg vrph W7 lqfrph gxulqj wkh

fxuuhqw ru wkh suhylrxv |hdu1 Xvlqj wklv vhohfwlrq uxoh olplwv srwhqwldo eldvhv

fdxvhg e| shrsoh zkr shupdqhqwo| h{lw wkh oderu irufh iru ydulrxv uhdvrqv1 Zh

kdyh dovr hvwlpdwhg rxu prghov zlwkrxw wklv vhohfwlrq uxoh dqg irxqg yhu| vlplodu

uhvxowv1
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Zh �uvw hvwlpdwh vhsdudwh prghov iru hdfk ri wkh vl{ ghprjudsklf jurxsv

+wzr jhqghuv dqg wkuhh frkruwv, lq hdfk surylqfh1 Lq hdfk ri wkh 87 udqgrp h�hfw

surelw prghov/ zh lqfoxgh wkh ohduqlqj yduldeoh/ wkh �uvw irxu odjv ri wkh ghshqghqw

yduldeoh +L�|3� wr L�|3e,/ d ixoo vhw ri |hdu gxpplhv/ lqgxvwu| gxpplhv/ djh dqg djh

vtxduhg1 Zh ghflghg wr lqfoxgh irxu odjv ri wkh ghshqghqw yduldeoh diwhu revhuylqj

wkdw wkh hvwlpdwhg h�hfw ri ixuwkhu odjv zdv uduho| vwdwlvwlfdoo| gl�huhqw iurp

}hur1 Wdeoh 7 uhsruwv hvwlpdwhv iurp prghov lq zklfk xqrevhuyhg khwhurjhqhlw|

lv rqo| lqfoxghg lq wkh lqwhufhsw1 Xqrevhuyhg khwhurjhqhlw| lv lqwurgxfhg lq erwk

wkh lqwhufhsw dqg wkh ohduqlqj frh!flhqw lq Wdeoh 81 Zh gr qrw lqfoxgh dq|

lqwhudfwlrqv ehwzhhq wkh ohduqlqj yduldeoh dqg rwkhu yduldeohv lq wkhvh vlpsoh

prghov1 Wkh sdudphwhu w� lv wkxv lpsolflwo| vhw wr }hur1

Hvwlpdwhv ri wkh ohduqlqj sdudphwhu wf duh uhsruwhg lq Wdeoh 7D1 Zkloh wkh

hvwlpdwhg h�hfw lv rq dyhudjh srvlwlyh/ vrph lqwhuhvwlqj sdwwhuqv vhhp wr hphujh

iurp wkh Wdeoh1 D �uvw sdwwhuq lv wkdw ohduqlqj h�hfwv whqg wr eh odujh dqg srvlwlyh

iru phq eruq ehiruh 4<79 exw pxfk vpdoohu dqg riwhq qhjdwlyh iru zrphq dqg

|rxqjhu phq1 Lq dgglwlrq/ ohduqlqj h�hfwv duh odujhvw lq Rqwdulr/ Vdvndwfkhzdq/

Doehuwd/ dqg Eulwlvk Froxpeld/ irxu surylqfhv lq zklfk wkh xvh ri XL lv ohvv

shuydvlyh wkdq lq wkh uhvw ri wkh frxqwu|1

Wkhvh wzr sdwwhuqv ri uhvxowv duh frqvlvwhqw zlwk wkh uroh ri vrfldo yhuvxv

lqglylgxdo ohduqlqj phqwlrqhg hduolhu lq wkh wh{w1 Wkh pruh zlghvsuhdg wkh xvh ri

XL lv lq d uhjlrq dw d srlqw ri wlph/ wkh ohvv suhylrxv h{shulhqfh zlwk XL zloo d�hfw

wkh surshqvlw| wr xvh XL1 Wkh srlqw lv vlpso| wkdw zkhq �hyhu|erg| hovh� xvhv

wkh v|vwhp/ d �uvw h{shulhqfh zlwk wkh v|vwhp zloo qrw whdfk d shuvrq dq|wklqj

kh ru vkh glg qrw douhdg| nqrz wkurxjk idplo| ru iulhqgv1 Wkh uhvxowv uhsruwhg lq

Wdeoh 7D wkxv vxssruw wkh ylhz wkdw |rxqjhu frkruwv ri phq dqg zrphq olylqj

lq duhdv zkhuh wkh xvh ri XL lv pruh zlgh vsuhdg douhdg| nqhz krz wkh v|vwhp

zrunhg ehiruh uhfhlylqj XL iru wkh �uvw wlph1 Lw lv kdug wr vhh krz rwkhu wkhrulhv ri

rffxuuhqfh ghshqghqfh vxfk dv prghov ri �dgglfwlrq� ru rwkhu vrxufhv ri �ylflrxv

flufohv� frxog h{sodlq wkh sdwwhuq ri uhvxowv uhsruwhg lq Wdeoh 7D1 Iru h{dpsoh/ li

shrsoh jhw dgglfwhg wr XL lq wkh zd| wkh| jhw dgglfwhg wr fljduhwwh vprnlqj/ wkhuh

lv qr uhdvrq zk| wkh h�hfw ri �uvw wlph xvh ri XL zrxog ydu| dfurvv frkruwv dqg

uhjlrqv1 E| frqwudvw/ wkh vxevwlwxwdelolw| ehwzhhq lqglylgxdo dqg vrfldo ohduqlqj

surylghv d vlpsoh udwlrqdol}dwlrq iru wkh sdwwhuqv revhuyhg lq wkh gdwd1

Lw lv lpsruwdqw wr srlqw rxw/ krzhyhu/ wkdw wkhuh lv d orw ri shuvlvwhqfh lq wkh

surshqvlw| wr xvh XL wkdw kdv olwwoh wr gr zlwk ohduqlqj1 Wkh irxu odjjhg ydoxhv ri

wkh ghshqghqw yduldeoh duh srvlwlyh dqg vwdwlvwlfdoo| vljql�fdqw iru doo ghprjudsklf

jurxsv lq doo surylqfhv1 Wr jlyh dq lghd ri wkh pdjqlwxgh ri wkh h�hfwv/ zh uhsruw
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wkh vxp ri wkh hvwlpdwhg frh!flhqwv rq wkh irxu odjv ri wkh ghshqghqw yduldeoh

lq Wdeoh 7E1 Wkh vxp ri wkhvh irxu frh!flhqwv lv rq dyhudjh pxfk odujhu wkdq

wkh vl}h ri wkh hvwlpdwhg ohduqlqj h�hfwv1 Wklv vxjjhvwv wkdw oderu pdunhw vkrfnv

fdq kdyh uhodwlyho| odujh h�hfwv rq wkh surshqvlw| wr xvh XL wkdw zloo shuvlvw ryhu

vhyhudo |hduv1

Wkh dyhudjh ohduqlqj h�hfw ehfrphv vxevwdqwldoo| odujhu zkhq xqrevhuyhg khw0

hurjhqhlw| lv dovr lqwurgxfhg lq wkh ohduqlqj h�hfw lq Wdeoh 81 Lq Wdeoh 8D/ wkh

dyhudjh ohduqlqj h�hfw lv srvlwlyh iru doo surylqfhv dqg doo djh jurxsv1 Iru doo

sudfwlfdo sxusrvh/ wkh hvwlpdwhg ohduqlqj h�hfw lv srvlwlyh iru hdfk lqglylgxdo gh0

prjudsklf jurxs lq Rqwdulr dqg lq Zhvwhuq Fdqdgd1 Wkh uhvxowv uhsruwhg lq

Wdeoh 8D wkxv uhlqirufh rxu suhylrxv frqfoxvlrq derxw wkh vxevwlwxwdelolw| eh0

wzhhq lqglylgxdo dqg vrfldo ohduqlqj1 Qrwh dovr wkdw wkh vxp ri wkh frh!flhqwv rq

wkh irxu odjv ri wkh ghshqghqw yduldeoh lv vpdoohu lq Wdeoh 8E wkdq lq Wdeoh 7E1

Wkhuh lv dovr vrph yduldwlrq lq wklv vxp dfurvv surylqfhv dqg ghprjudsklf jurxsv/

vxjjhvwlqj wkhuh pd| eh sureohpv lq lghqwli|lqj wkh ohduqlqj h�hfw vhsdudwho| iurp

wkh h�hfw ri wkh odjv ri wkh ghshqghqw yduldeoh1

Zh kdyh wkxv uh�hvwlpdwhg d pruh frqvwudlqhg yhuvlrq ri wkh prgho lq zklfk

wkh odjjhg ghshqghqw yduldeohv dv zhoo dv djh dqg |hdu gxpplhv duh frqvwudlqhg

wr kdyh wkh vdph h�hfw lq wkh qlqh surylqfhv1 Iru hdfk ri wkh wkuhh jurxsv ri phq

dqg zrphq/ wklv frqvwudlqhg prgho lv hvwlpdwhg rq d srrohg vdpsoh ri wkh qlqh

surylqfldo vdpsohv xvhg lq Wdeoh 71 Zh dovr lqfoxgh d vhw ri surylqfh gxpplhv wr

doorz iru gl�huhqfhv lq wkh lqwhufhsw lq hdfk surylqfh1

Rqh ixuwkhu dgydqwdjh ri zrunlqj zlwk d srrohg vdpsoh lv wkdw zh fdq h{sorlw

wkh yduldwlrq ri wkh sdudphwhuv ri wkh XL v|vwhp ryhu uhjlrqv dqg ryhu wlph wr

hvwlpdwh wkh h�hfw ri wkhvh sdudphwhuv rq wkh surshqvlw| wr xvh XL1 Zh frpelqh

wkhvh XL sdudphwhuv lqwr d vlqjoh �vxevlg| udwh� ri XL gh�qhg dv wkh uhsodfhphqw

udwh pxowlsolhg e| wkh udwlr ri wkh pd{lpxp qxpehu ri zhhnv ri holjlelolw| ri

vrphrqh zkr kdv rqo| zrunhg wkh plqlpxp qxpehu ri zhhnv uhtxluhg wr txdoli|

ryhu wkh plqlpxp qxpehu ri zhhnv wr txdoli|1 Dq lqfuhdvh lq wkh vxevlg| udwh

whqgv wr lqfuhdvh wkh vl}h ri wkh uhjlrqv D dqg E lq Iljxuh 61 Lw vkrxog wkxv kdyh

d srvlwlyh h�hfw rq wkh suredelolw| ri uhfhlylqj XL1 Rqh lqwhuhvwlqj k|srwkhvlv

zh fdq dovr whvw lq wklv vhwwlqj lv zkhwkhu wkh vxevlg| udwh kdv d odujhu h�hfw

rq shrsoh zkr kdg vrph suhylrxv h{shulhqfh zlwk wkh XL v|vwhp wkdq rq shrsoh

zkr qhyhu kdg vxfk h{shulhqfh1 Lq whupv ri htxdwlrq +814,/ wklv phdqv wkdw wkh

frpsrqhqw ri wkh yhfwru ri sdudphwhuv w� fruuhvsrqglqj wr wkh vxevlg| udwh +rqh

ri wkh hohphqw ri %�|, vkrxog eh srvlwlyh1 Wr lqvxuh wkdw wkh hvwlpdwhg ydoxh ri

wklv sdudphwhu grhv qrw vlpso| uh hfw rplwwhg wuhqgv ru uhjlrqdo gl�huhqfhv lq
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wkh vl}h ri wkh ohduqlqj h�hfw/ zh dovr lqwhudfw wkh ohduqlqj yduldeoh zlwk wkh ixoo

vhw ri |hdu dqg surylqfh gxpplhv1

Wkh udqgrp h�hfw surelw hvwlpdwhv ri wkh srrohg prghov iru phq duh uhsruwhg

lq Wdeoh 91 Wkh uhvxowv iru zrphq duh uhsruwhg lq Wdeoh :1 Lq erwk fdvhv/ zh

hvwlpdwh prghov zlwk xqrevhuyhg khwhurjhqhlw| lq erwk wkh lqwhufhsw dqg wkh

ohduqlqj frh!flhqw1 Jlyhq wkh odujh qxpehu ri sdudphwhu hvwlpdwhv uhsruwhg lq

Wdeohv 9 dqg :/ zh rqo| glvfxvv ihz eurdg sdwwhuqv lq wkh uhvxowv1 Wkh pdlq

frqfoxvlrqv wkdw hphujh iurp wkhvh Wdeohv duh=

41 Zlwk ihz h{fhswlrqv/ wkhuh lv qr orqjhu pxfk ri d whqghqf| iru wkh ohduqlqj

h�hfw wr eh vpdoohu lq wkh Pdulwlphv dqg lq Txhehf wkdq lq rwkhu surylqfhv1

Wklv phdqv wkdw wkh sdwwhuq irxqg lq Wdeohv 8D dqg 9D pd| eh d vsxulrxv

frqvhtxhqfh ri wkh idfw wkdw lw lv kdug wr vhsdudwho| lghqwli| wkh ohduqlqj

h�hfw iurp wkh h�hfw ri odjv ri wkh ghshqghqw yduldeoh1 Dq dowhuqdwlyh lq0

whusuhwdwlrq lv wkdw lw lv lqdssursuldwh wr uhvwulfw wkh h�hfw ri odjv ri wkh

ghshqghqw yduldeoh wr eh frqvwdqw dfurvv surylqfhv1

51 Wkh vxevlg| udwh dozd|v kdv d srvlwlyh dqg vljql�fdqw h�hfw rq wkh sure0

delolw| ri uhfhlylqj XL1 Wkhvh h�hfwv duh txlwh vpdoo/ krzhyhu/ lq hfrqrplf

whupv1 Dffruglqj wr wkh sdudphwhu hvwlpdwhv/ wkh lpsdfw ri d 433 shufhqw

lqfuhdvh lq wkh vxevlg| udwh rq wkh suredelolw| ri uhfhlylqj XL lv 5 wr 6 shu0

fhqwdjh srlqwv iru prvw ri wkh hvwlpdwhg vshfl�fdwlrqv1 Wkh h�hfw ri wkh

vxevlg| udwh grhv qrw whqg wr eh v|vwhpdwlfdoo| odujhu/ krzhyhu/ iru lqglylg0

xdov zkr kdyh ehhq h{srvhg wr XL lq wkh sdvw wkdq iru lqglylgxdov zkr kdyh

qrw ehhq h{srvhg1

61 Wkhuh lv qr v|vwhpdwlf sdwwhuq lq wkh ohduqlqj h�hfw ryhu wlph h{fhsw iru

wkh frkruw eruq lq 4<79088 iru zklfk lw wuhqgv xszdug1

71 Wkh yduldqfh ri wkh khwhurjhqhlw| frpsrqhqwv lv vljql�fdqwo| odujhu wkdq

}hur lq prvw ri wkh vshfl�fdwlrqv1 Ixuwkhupruh/ wkh huuru frpsrqhqwv uh0

 hfwlqj khwhurjhqhlw| lq wkh lqwhufhsw dqg lq wkh ohduqlqj h�hfw duh srvlwlyho|

fruuhodwhg iru phq1 Wklv lv frqvlvwhqw zlwk wkh vlpsoh prgho ri hpsor|phqw

dqg xqhpsor|phqw suhvhqwhg lq Vhfwlrq 5 +wkh suredelolw| ri uhfhlylqj XL

iru d �uvw wlph dqg wkh h�hfw ri d �uvw h{srvxuh duh erwk odujhu iru pdujlqdo

wkdq iru qrq0pdujlqdo zrunhuv1 Wklv fruuhodwlrq lv qhjdwlyh/ krzhyhu/ iru

roghu frkruwv ri zrphq exw whqgv wr ehfrph pruh srvlwlyh iru |rxqjhu fr0

kruwv1 Zh wkxv frqmhfwxuh wkdw wkh qhjdwlyh fruuhodwlrq lv gxh wr gl�huhqfhv

lq oderu irufh sduwlflsdwlrq ehkdylru ri roghu frkruwv ri phq dqg zrphq1
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Wdnhq wrjhwkhu/ wkh uhvxowv uhsruwhg lq Wdeohv 7 wr : vxjjhvw wkdw rqh*v �uvw

h{shulhqfh zlwk XL kdv d shupdqhqw h�hfw rq wkh ixwxuh suredelolw| ri uhfhlylqj

XL1 Wklv lv hvshfldoo| fohdu iru roghu frkruwv ri phq1 Wklv sdwwhuq ri uhvxowv

lv sduwo| frqvlvwhqw zlwk wkh lghd wkdw lqglylgxdo ru vrfldo ohduqlqj derxw wkh

sdudphwhuv ri wkh XL v|vwhp kdv dq lpsdfw rq hpsor|phqw dqg xqhpsor|phqw

ehkdylru1 Lw frxog dovr eh frqvlvwhqw/ krzhyhu/ zlwk rwkhu vrxufhv ri �k|vwhuhvlv�

frplqj iurp wkh vxsso| vlgh ri wkh pdunhw1

91 Vxppdu| ri wkh Ilqglqjv dqg Frqfoxglqj Uhpdunv

Zh �qg wkdw �uvw wlph xvh ri wkh xqhpsor|phqw lqvxudqfh v|vwhp lq Fdqdgd

lqfuhdvhv wkh suredelolw| ri ixwxuh xvh1 Wklv h�hfw lv d srwhqwldo h{sodqdwlrq iru

wkh lqfuhdvlqj vkduh ri XL vshoov dffrxqwhg e| uhshdwhg xvhuv441 Dv zrunhuv duh

h{srvhg wr XL iru wkh �uvw wlph iru d ydulhw| ri uhdvrqv/ wkh| ohduq derxw wkh

ixqfwlrqlqj ri wkh v|vwhp dqg dgmxvw wkhlu ehkdylru dffruglqjo|1 Iru kljk vnloo

zrunhuv/ wklv �uvw h{srvxuh wr wkh v|vwhp zloo qrw d�hfw wkhlu ehkdylru yhu| pxfk

vlqfh lw lv qrw sur�Wdeoh iru wkhp wr zrun sduw�|hdu h{fhsw shukdsv gxulqj d vkruw

dgmxvwphqw shulrg1 E| frqwudvw/ iru ohvv vnloohg zrunhuv zrunlqj sduw�|hdu pd|

eh dq dwwudfwlyh orqj uxq rswlrq1 Iru wkhvh zrunhuv/ d �uvw h{shulhqfh pd| wkxv

kdyh d odujh h�hfw rq wkh ixwxuh suredelolw| ri uhfhlylqj XL1

Zh dovr �qg vrph vxssruw iru wkh ylhz wkdw wkh h�hfw ri �uvw wlph xvh lv d

ohduqlqj h�hfw vlqfh wkh hvwlpdwhg h�hfw whqgv wr eh orzhu iru shrsoh zkr duh

pruh olnho| wr nqrz krz wkh XL v|vwhp rshudwhv +|rxqj zrunhuv dqg shrsoh olylqj

lq kljk xqhpsor|phqw uhjlrqv,1 Zh dovr �qg wkdw dgmxvwphqw odjv ryhu vhyhudo

shulrg dffrxqw iru dq lpsruwdqw sduw ri wkh g|qdplfv lq XL uhflslhqf|1

Lq wklv iudphzrun/ wkh hyroxwlrq ri XL uhflslhqf| ryhu wlph ghshqgv mrlqwo| rq

wkh hyroxwlrq ri wkh hpsor|phqw dqg lqfrph surfhvv dqg rq wkh hyroxwlrq ri wkh

suredelolw| ri uhfhlylqj XL frqglwlrqdo rq ehlqj holjleoh +wkh wdnh�xs udwh,1 Lq

ixwxuh uhvhdufk/ lw zrxog lqwhuhvwlqj wr vhh krz wkh g|qdplfv ri XL uhflslhqf| fdq

eh eurnhq xs lqwr wkhvh wzr frpsrqhqwv1

Wkrxjk zh kdyh rqo| uhgxfhg irup uhvxowv wkh| gr kdyh vrph srwhqwldoo| lp0

sruwdqw lpsolfdwlrqv ri wkh ghvljq ri vrfldo zhoiduh surjudpv1 Iluvw/ wkh ehkdylru

wkdw zh kdyh revhuyhg lv frqvlvwhqw zlwk lqglylgxdov uhvsrqglqj wr wkh lqfhqwlyhv

surylghg e| wkh v|vwhp1 Wkh idfw wkdw h{shulhqfh lv uhtxluhg iru d fkdqjh lq

ehkdylru lv frqvlvwhqw zlwk oderudwru| vwxglhv ri ohduqlqj1 Lw dovr vxjjhvwv wkdw

44Vhh Ohplhx{ dqg PdfOhrg +4<<8, iru hylghqfh rq wkh glvwulexwlrq ri XL uhflslhqwv e| iuh0

txhqf| ri xvh1
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vwxglhv edvhg rq furvv0vhfwlrq hvwlpdwhv ri vxsso| uhvsrqvhv xqghuhvwlpdwh wkh

orqj whup lpsdfw ri wkh glvlqfhqwlyh h�hfwv ri vrfldo zhoiduh surjudpv1

Vhfrqgo|/ lw kljkoljkwv wkh lpsruwdqfh ri fryhudjh lq ghwhuplqlqj wkh lpsdfw ri

fkdqjhv lq d surjudp1 Uxoh fkdqjhv wkdw h�hfw fxuuhqw uhflslhqwv fdq eh h{shfwhg

wr kdyh dq lpphgldwh lpsdfw ehfdxvh wkh lqglylgxdov h{shulhqfh wkh uxoh fkdqjh1

Krzhyhu iru surjudp uxoh fkdqjhv wkdw lqyroyh dq lqfuhdvh lq wkh wdujhw srsxodwlrq

rxu uhvxowv vxjjhvw wkdw lw pd| wdnh vrph wlph ehiruh wkh qhz lqglylgxdov dw ulvn

uhvsrqg ixoo| wr wkh qhz lqfhqwlyhv1 Lq vxppdu| wkhvh uhvxowv vxjjhvw wkdw juhdw

fduh pxvw eh wdnhq li zh duh wr surshuo| lqwhusuhw wkh uhodwlrqvkls ehwzhhq fkdqjhv

lq lqfhqwlyhv dw wkh lqglylgxdo ohyho/ dqg wkh vxevhtxhqw lpsdfw rq wkh hfrqrp|

dv d zkroh1

Uhihuhqfhv

Eodqfkdug/ Rolylhu dqg Mxdq I1 Mlphqr/ �Vwuxfwxudo Xqhpsor|phqw= Vsdlq

yhuvxv Sruwxjdo/� Dphulfdq Hfrqrplf Uhylhz/ Pd| 4<<8/ ;8 +5,/ 545�54;1

Fdug/ Gdylg dqg Z1 Fudlj Ulghoo/ �D Frpsdudwlyh Dqdo|vlv ri Xqhpsor|0

phqw lq wkh Xqlwhg Vwdwhv dqg Fdqdgd/� lq Gdylh Fdug dqg Ulfkdug K1

Iuhhpdq/ hgv1/ Vpdoo Gl�huhqfhv wkdw Pdwwhu= Oderu Pdunhwv dqg Lqfrph

Pdlqwhqdqfh lq Fdqdgd dqg wkh Xqlwhg Vwdwhv/ Fklfdjr/ LO= Xqlyhuvlw| ri

Fklfdjr Suhvv/ 4<<61

Frudn/ Plohv/ �Xqhpsor|phqw Lqvxudqfh Rqfh Djdlq= Wkh Lqflghqfh ri Uhshdw

Sduwlflsdwlrq lq wkh Fdqdgldq XL Surjudp/� Fdqdgldq Sxeolf Srolf|/ Mxqh

4<<6/ 4< +5,/ 495�4:91

Jrxulhurx{/ Fkulvwldq dqg Dodq Prqiruw/ �Vlpxodwlrq0Edvhg Lqihuhqfh= D

Vxuyh| zlwk Vshfldo Uhihuhqfh wr Sdqho Gdwd Prghov/� Mrxuqdo ri Hfrqrphw0

ulfv/ 4<<6/ 8</ 8�671

Juhhq/ Gdylg D1 dqg Z1 Fudlj Ulgghoo/ �Wkh Hfrqrplf H�hfw ri Xqhpsor|0

phqw Lqvxudqfh lq Fdqdgd= Dq Hpslulfdo Dqdo|vlv ri XL Glvhqwlwohphqw/�

Mrxuqdo ri Oderu Hfrqrplfv/ Mdqxdu| 4<<6/ 44/ V<9�V47:1

Kdp/ Mrkq dqg Vdpxho Uhd/ �Mrxuqdo ri Oderu Hfrqrplfv/� Mxo| 4<;:/ 8/

658�6841
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Khfnpdq/ Mdphv M1/ �Vlpsoh Vwdwlvwlfdo Prghov iru Glvfuhwh Sdqho Gdwd Ghyho0

rshg dqg Dssolhg wr Whvw wkh K|srwkhvlv ri Wuxh Vwdwh Ghshqghqfh Djdlqvw

wkh K|srwkhvlv ri Vsxulrxv Vwdwh Ghshqghqfh/� Dqqdohv gh o*LQVHH/ 4<:;/

63/ 55:�59<1

/ �Wkh Lqflghqwdo Sdudphwhuv Sureohp dqg wkh Sureohp ri Lqlwldo Frqgl0

wlrqv lq Hvwlpdwlqj d Glvfuhwh Wlph0Glvfuhwh Gdwd Vwrfkdvwlf Surfhvv/� lq

Fkduohv I1 Pdqvnl dqg Gdqlho PfIdgghq/ hgv1/ Vwuxfwxudo Dqdo|vlv ri Glv0

fuhwh Gdwd zlwk Hfrqrphwulf Dssolfdwlrqv/ Fdpeulgjh/ PD= PLW Suhvv/ 4<;41

/ �Vwdwlvwlfdo Prghov iru Glvfuhwh Sdqho Gdwd/� lq Fkduohv I1 Pdqvnl dqg

Gdqlho PfIdgghq/ hgv1/ Vwuxfwxudo Dqdo|vlv ri Glvfuhwh Gdwd zlwk Hfrqrphw0

ulf Dssolfdwlrqv/ Fdpeulgjh/ PD= PLW Suhvv/ 4<;41

dqg Jhrujh Erumdv/ �Grhv Xqhpsor|phqw fdxvh ixwxuh xqhpsor|phqwB

Gh�qlwlrqv/ txhvwlrqv dqg dqvzhuv iurp d frqwlqxrxv wlph prgho ri khwhur0

jhqhlw| dqg vwdwh ghshqghqfh1/� Hfrqrplfd/ 4<;3/ ss1 57:�5;61

Ndw}/ Odzuhqfh I1 dqg Euxfh G1 Ph|hu/ �Xqhpsor|phqw Lqvxudqfh/ Uh0

fdoo H{shfwdwlrqv/ dqg Xqhpsor|phqw Rxwfrphv/�Txduwhuo| Mrxuqdo ri Hfr0

qrplfv/ Qryhpehu 4<<3/ 438 +7,/ <:6�43351

Od|dug/ Ulfkdug/ Vwhskhq Qlfnhoo/ dqg Ulfkdug Mdfnpdq/ Xqhpsor|0

phqw=Pdfurhfrqrplf Shuirupdqfh dqg wkh Oderxu Pdunhw/ R{irug/ XN= R{0

irug Xqlyhuvlw| Suhvv/ 4<<41

Ohkpdq/ V1U1 dqg Fkduohv I1 Pdqvnl/ �Rq wkh Xvh ri Vlpxodwhg Iuhtxhq0

flhv wr Dssur{lpdwh Fkrlfh Suredelolwlhv/� lq Fkduohv I1 Pdqvnl dqg Gdqlho

PfIdgghq/ hgv1/ Vwuxfwxudo Dqdo|vlv ri Glvfuhwh Gdwd zlwk Hfrqrphwulf Ds0

solfdwlrqv/ Fdpeulgjh/ PD= PLW Suhvv/ 4<;41

Ohplhx{/ Wkrpdv dqg Z1 Ehqwoh| PdfOhrg/ �Vwdwh Ghshqghqfh dqg Xq0

hpsor|phqw Lqvxudqfh/� Whfkqlfdo Uhsruw 7/ Kxpdq Uhvrxufhv Ghyhorsphqw

Fdqdgd 4<<81

Olqgehfn/ Dvvdu/ �Zhoiduh Vwdwh Glvlqfhqwlyhv zlwk Hqgrjhqrxv Kdelwv dqg

Qrupv/� Vfdqglqdyldq Mrxuqdo ri Hfrqrplfv/ Ghfhpehu 4<<8/ <: +7,/ 7::�

7<71

Ph|hu/ Euxfh/ �Xqhpsor|phqw Lqvxudqfh dqg Xqhpsor|phqw Vshoov/� Hfrqr0

phwulfd/ Mxo| 4<<3/ 8;/ :8:�:;51
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Ph|hu/ Euxfh G1 dqg Gdq W1 Uhvhqedxp/ �Uhshdw Xvh ri Xqhpsor|phqw

Lqvxudqfh/� Ghfhpehu 4<<81 plphr/ Qruwkzhvwhuq Xqlyhuvlw|/ Hydqvwrq/ Lo1

Pr!ww/ Urehuw/ �Lqfhqwlyh H�hfwv ri wkh X1V1 Zhoiduh V|vwhp= D Uhylhz/�

Mrxuqdo ri Hfrqrplf Olwhudwxuh/ Pdufk 4<<5/ 63 +4,/ 4�941

Vnlqqhu/ E1 I1/ Vflhqfh dqg Kxpdq Ehkdylru/ Qhz \run/ Q1\1= Wkh Pdfploodq

Frpsdq|/ 4<861

Wrsho/ Urehuw K1/ �Rq Od|r�v dqg Xqhpsor|phqw Lqvxudqfh/� Dphulfdq Hfr0

qrplf Uhylhz/ Vhswhpehu 4<;6/ :6/ 874�88<1

Zlfnhqv/ Fkulvwrskhu/ Hqjlqhhulqj Sv|fkrorj| dqg Kxpdq Shuirupdqfh/ 5qg

hg1/ Qhz \run/ Q1\1= KdushuFroolqv Sxeolvkhuv Lqf1/ 4<<51
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Figure 1

Evolution of Subsidy Rate
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Figure 2

Evolution of Unemployment Insurance Use
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