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ABSTRACT

Youth Employment Policies In France*

In this Paper, we present a summary of recent microeconometric results on
the evaluation of the effects of active labour market policies on youth
employment in France. We focus our discussion on three types of policies: (1)
youth employment schemes for out-of-employment and low-skilled young
adults, (2) on-the-job training schemes, (3) payroll tax subsidies for minimum
wage workers. Training programs for unemployed young workers have in
general no effects on post-training wages or employment probabilities, except
if they have a large training content. In contrast, the reduction of labour costs
has significant effects on employment probabilities of low-wage workers;
however their effects appear to be stronger for workers between 25 and 30.
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NON-TECHNICAL SUMMARY

Active labour market policies were introduced in France at the very beginning of the
seventies, when unemployment started its increase. These policies were targeted at
the unemployed as well as at workers with the highest unemployment risks, such as
young adults or older workers. These policies are similar to those implemented in
other European countries, France being a median user. In this Paper, we focus on
microeconometric evaluation of active employment policies in France targeted at
young workers, aged between 16 and 30. Direct employment subsidies and
incentives for human capital investments are the two main instruments of these
policies. Almost any mixture of these two components can be found within French
employment policies. For instance, public employment schemes such as community
jobs (Travaux d’Utilité Collective, TUC) or the program called ‘Contrats Emploi
Solidarité’ (CES) have almost no component of practical training or learning. At the
other extreme, apprentice contracts have a very intensive training content. Note also
that some schemes are targeted at the young population whereas others have no
such restriction. Following this distinction, we present our summary of evidence
starting from programs strictly designed for unemployed young adults, to more
general policies, such as payroll tax subsidies for minimum wage workers. In
between lie policies designed to improve human capital investments in the
population, such as apprenticeship or continuous training. There are just a few
empirical studies using French data that adopt the spirit of the literature on program
evaluations. Almost all of them use observational data, as opposed to experimental
data. In addition, just a few among the few control for selection bias and unobserved
heterogeneity. We focus here on this last group. Their main results can be
summarized as follows. Training programs directed at unemployed young persons
have no effect on post-training wages or employment probabilities unless they have
a large training content. On the other hand, payroll tax subsidies have significant
effects on employment probabilities of low-wage workers, but their largest effects
concern workers between 25 and 30.



41 Lqwurgxfwlrq

Dfwlyh oderu pdunhw srolflhv zhuh lqwurgxfhg lq Iudqfh dw wkh yhu| ehjlqqlqj ri
wkh vhyhqwlhv/ zkhq xqhpsor|phqw vwduwhg lwv lqfuhdvh +vhh GDUHV/ 4<<9/ iru d
klvwrulfdo ghvfulswlrq,1 Wkhvh srolflhv zhuh wdujhwhg wr wkh xqhpsor|hg dv zhoo dv
wr zrunhuv zlwk wkh kljkhvw xqhpsor|phqw ulvnv/ vxfk |rxqj dgxowv ru roghu zrun0
huv1 Wkhvh srolflhv duh vlplodu wr wkrvh lpsohphqwhg lq rwkhu Hxurshdq frxqwulhv
+Vfdushwwd/ 4<<6,/ Iudqfh ehlqj d phgldq xvhu1

Lq wklv sdshu/ zh irfxv rq plfurhfrqrphwulf hydoxdwlrq ri dfwlyh hpsor|phqw
srolflhv lq Iudqfh wdujhwhg wr |rxqj zrunhuv/ djhg ehwzhhq 49 dqg 631 Gluhfw
hpsor|phqw vxevlglhv dqg lqfhqwlyhv iru kxpdq fdslwdo lqyhvwphqwv duh wkh wzr
pdlq lqvwuxphqwv ri wkhvh srolflhv1 Doprvw dq| pl{wxuh ri wkhvh wzr frpsrqhqwv
fdq eh irxqg zlwklq Iuhqfk hpsor|phqw srolflhv1 Iru lqvwdqfh/ sxeolf hpsor|0
phqw vfkhphv vxfk dv frppxqlw| mrev +Wudydx{ g*Xwlolwì Froohfwlyh/ WXF, ru wkh
surjudp fdoohg �Frqwudwv Hpsorl Vrolgdulwì� +FHV, kdyh doprvw qr frpsrqhqw ri
wudlqlqj ru ohduqlqj e| grlqj1 Dw wkh rwkhu h{wuhph/ dssuhqwlfh frqwudfwv kdyh
d yhu| lqwhqvlyh wudlqlqj frqwhqw1 Qrwh dovr wkdw vrph vfkhphv duh wdujhwhg wr
wkh |rxqj srsxodwlrq zkhuhdv rwkhuv kdyh qr vxfk uhvwulfwlrq1 Iroorzlqj wklv glv0
wlqfwlrq/ zh zloo suhvhqw rxu vxppdu| ri hylghqfh vwduwlqj iurp surjudpv vwulfwo|
ghvljqhg iru xqhpsor|hg |rxqj dgxowv/ wr pruh jhqhudo srolflhv/ vxfk dv sd|uroo
wd{ vxevlglhv iru plqlpxp zdjh zrunhuv1 Lq ehwzhhq/ olh srolflhv ghvljqhg wr idyru
kxpdq fdslwdo lqyhvwphqwv lq wkh srsxodwlrq/ vxfk dv dssuhqwlfhvkls ru frqwlqxrxv
wudlqlqj1

Wkhuh duh mxvw d ihz hpslulfdo vwxglhv xvlqj Iuhqfk gdwd wkdw dgrsw wkh vslulw ri
wkh olwhudwxuh rq surjudp hydoxdwlrqv +Khfnpdq dqg Vplwk/ 4<<8,1 Doprvw doo ri
wkhp xvh revhuydwlrqdo gdwd/ dv rssrvhg wr h{shulphqwdo gdwd1 Lq dgglwlrq/ mxvw d
ihz dprqj wkh ihz frqwuro iru vhohfwlrq eldv dqg xqrevhuyhg khwhurjhqhlw|1 Zh zloo
irfxv rq wklv odvw jurxs1 Wkhlu pdlq uhvxowv fdq eh vxppdul}hg dv iroorzv1 Wudlq0
lqj surjudpv gluhfwhg dw xqhpsor|hg |rxqj shuvrqv kdyh qr h�hfw rq srvw0wudlqlqj
zdjhv ru hpsor|phqw suredelolwlhv xqohvv wkh| kdyh d odujh wudlqlqj frqwhqw1 Rq
wkh rwkhu kdqg/ sd|uroo wd{ vxevlglhv kdyh vljql�fdqw h�hfwv rq hpsor|phqw sure0
delolwlhv ri orz0zdjh zrunhuv/ exw wkhlu odujhvw h�hfwv frqfhuq zrunhuv ehwzhhq 58
dqg 631

Vhfwlrq 5 surylghv d eulhi ghvfulswlrq ri |rxwk hpsor|phqw srolflhv lq Iudqfh1
Vhfwlrq 6 udlvhv vrph phwkrgrorjlfdo lvvxhv1 Lq Vhfwlrq 7/ zh suhvhqw hylghqfh rq
wkh h�hfwv ri wudlqlqj surjudpv iru xqhpsor|hg |rxqj zrunhuv1 Lq Vhfwlrq 8/ zh
uhsruw uhvxowv rq wkh h�hfw ri sd|uroo wd{ vxevlglhv iru plqlpxp zdjh zrunhuv1
Vhfwlrq 9 frqfoxghv1

51 Dfwlyh oderu pdunhw srolflhv lq Iudqfh

Ryhu wkh odvw wzhqw| |hduv/ |rxwk xqhpsor|phqw lv wkh prvw vwulnlqj ihdwxuh ri wkh
Iuhqfk oderu pdunhw1 Iru zrunhuv ehwzhhq 48 dqg 57 |hduv rog/ wkh xqhpsor|phqw
udwh lqfuhdvhg iurp 46( lq 4<:< wr 5919( lq 4<<</ diwhu uhdfklqj d pd{lpxp/ 5<(/
lq 4<;:1 Wklv h{sodlqv wkh hyhu lqfuhdvlqj jryhuqphqw lqwhuyhqwlrq vlqfh wkh plg0
vhyhqwlhv1 Dssur{lpdwho| �iw| phdvxuhv zhuh lpsohphqwhg vlqfh 4<:7/ hyhq wkrxjk
rqo| whq surjudpv duh vwloo lq xvh1 Wkhvh surjudpv pd| eh fodvvl�hg dffruglqj wr
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wkh fkdudfwhulvwlfv ri holjleoh sduwlflsdqwv/ wkh ohyho ri lpsohphqwdwlrq +orfdo ru
qdwlrqdo,/ wkh hpsor|phqw vhfwru +sxeolf ru sulydwh,/ ru wkh ohjdo vwdwxv +wudlqlqj
frxuvh ru oderu frqwudfw,1 Hdfk |hdu/ ;33/333 lqglylgxdov ehwzhhq 48 dqg 58 |hduv
rog duh �qdqfldoo| dvvlvwhg wkurxjk sxeolf surjudpv zklfk jlyh wkhp d wudlqlqj
frxuvh ru d vxevlgl}hg mre14

Ehklqg wkh surixvlrq ri phdvxuhv/ wkuhh pdlq w|shv ri sxeolf lqwhuyhqwlrqv fdq
eh glvwlqjxlvkhg=

41 mre fuhdwlrq lq wkh sxeolf vhfwru/ wkdqnv wr pdvvlyh zdjh vxevlglhv/ gluhfwhg
wr orz0vnloohg xqhpsor|hg |rxqj dgxowv/

51 surprwlrq ri wudlqlqj surjudpv lq wkh sulydwh vhfwru/ wkhvh surjudpv lqfoxgh
fodvvurrp hgxfdwlrq dqg rq0wkh0mre wudlqlqj lq rughu wr lqfuhdvh oderu pdunhw
h{shulhqfh dqg kxpdq fdslwdo/

61 uhgxfwlrq ri wrwdo oderu frvwv lq wkh sulydwh vhfwru/ lq rughu wr lqfuhdvh wkh
oderu ghpdqg iru xqvnloohg zrunhuv1 Vlqfh 4<<7/ uhgxfwlrqv lq oderu frvwv
wrrn hvvhqwldoo| wkh irup ri sd|uroo wd{ vxevlglhv iru plqlpxp zdjh zrunhuv15

Wkh prvw uhsuhvhqwdwlyh surjudp ri wkh �uvw w|sh lv wkh vr0fdoohg �Frqwudw
Hpsorl Vrolgdulwì� +FHV/ ru �Hpsor|phqw0Vrolgdulw| Frqwudfw�,1 Wklv surjudp
kdv uhsodfhg wkh �Wudydx{ g*Xwlolwì Froohfwlyh� +WXF/ ru frppxqlw| mrev, zklfk
zhuh vhw xs lq 4<;7 dqg vxssuhvvhg lq 4<<31 Klulqj ri orz0hgxfdwhg mreohvv |rxqj
dgxowv dqg orqj0whup xqhpsor|hg lq frppxqlw| vhuylfh mrev lv khdylo| vxevlgl}hg>
wkh remhfwlyh ehlqj qrw rqo| wr jlyh d mre exw dovr wr lqfuhdvh hpsor|delolw|1 Wkhuh
zhuh 55;/;38 sduwlflsdqwv lq vxfk surjudpv lq 4<<6/ exw exgjhw uhvwulfwlrqv uh0
gxfhg wklv qxpehu wr 4:3/496 lq 4<<916 Hpsor|huv duh sxeolf lqvwlwxwlrqv/ orfdo
dgplqlvwudwlrqv dqg qrq0sur�w dvvrfldwlrqv1 Wkh FHV frqwudfw lv d sduw0wlph +53
krxuv d zhhn, �{hg0whup +iurp 6 wr 45 prqwkv, hpsor|phqw frqwudfw1 Frqwudfw
ohqjwk pd| eh h{whqghg wr 57 prqwkv dqg/ hyhq/ wr 69 prqwkv iru shrsoh zlwk srru
hpsor|phqw survshfwv +yhu| orqj0whup xqhpsor|hg/ xqhpsor|hg ryhu 83/ lqfrph
vxssruw uhflslhqwv,1 Wklv frqwudfw pd| eh uhqhzhg wzr dqg hyhq wkuhh wlphv iru
vrph fdwhjrulhv ri uhflslhqwv/ zlwklq wkh olplwv ri wkh pd{lpxp frqwudfw ohqjwk
+45/ 57 ru 69 prqwkv,1 Wkh krxuo| zdjh lv wkh ohjdo krxuo| plqlpxp zdjh1 Lw lv
hqwluho| sdlg e| wkh Vwdwh1 Wkh hpsor|hu lv h{hpsw iurp Vrfldo Vhfxulw| frqwul0
exwlrqv exw qrw iurp Xqhpsor|phqw Lqvxudqfh frqwulexwlrqv1 Lq 4<<9/ uhflslhqwv
zhuh pdlqo| zrphq +941;(, dqg orz0hgxfdwhg shuvrqv +;61;( ri uhflslhqwv judg0
xdwhg hlwkhu iurp sulpdu| vfkrro ru mxqlru whfkqlfdo vfkrro/ ru kdg qr glsorpd dw
doo,1

Wkh prvw uhsuhvhqwdwlyh surjudpv ri wkh vhfrqg w|sh duh wkh dssuhqwlfhvkls
frqwudfw dqg wkh vr0fdoohg �Frqwudw gh Txdol�fdwlrq� +FT/ ru �Txdol�fdwlrq Frq0
wudfw�,1 Wkh Iuhqfk dssuhqwlfhvkls v|vwhp lv vlplodu wr wkh Jhupdq dssuhqwlfhvkls
v|vwhp +h1j1 Vrvnlfh/ 4<<7/ iru d ghvfulswlrq,1 Wkh Iuhqfk dssuhqwlfhvkls v|vwhp

4Ri frxuvh/ wkh qxpehu ri uhflslhqwv lv orzhu/ ehfdxvh wkh vdph |rxqj shuvrq pd| ehqh�w iurp
vhyhudo surjudpv lq wkh vdph |hdu1 Ohw xv uhfdoo wkdw wkh qxpehu ri uhflslhqwv zdv kljkhvw lq wkh
plg0hljkwlhv= lq 4<;:/ doprvw rqh ploolrq |rxqj shrsoh ehqh�whg iurp wkh sxeolf surjudpv1

5Wd{ h{hpswlrqv kdyh dovr wulhg wr idyru sduw0wlph mrev1 Zh zloo qrw h{dplqh wkhvh srolflhv1
6Vhh Elodq gh od srolwltxh gh o*hpsorl hq 4<<9 +4<<:,1
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lv d wudlqlqj vfkhph zklfk r�huv sduwlflsdqwv sduw0wlph zrun lq wkh �up/ frp0
sohphqwhg e| sduw0wlph hgxfdwlrq lq d sxeolf wudlqlqj fhqwhu1 Hyhu| sduwlflsdqw
suhsduhv klpvhoi2khuvhoi iru d qdwlrqdo glsorpd> wr rewdlq wklv glsorpd/ d whvw kdv
wr eh wdnhq dw wkh hqg ri wkh dssuhqwlfhvkls frqwudfw1 Wkh dssolfdqw kdv wr eh
ehwzhhq 48 dqg 58 |hduv ri djh/ wkh dssolfdqw pxvw �qg d �up zklfk lv dxwkrul}hg
wr kluh dssuhqwlfhv/ dqg kh2vkh kdv wr eh uhjlvwhuhg lq d wudlqlqj fhqwhu iru ds0
suhqwlfhv +�Fhqwuh gh Irupdwlrq srxu Dssuhqwlv�,1 Wkh dssuhqwlfhvkls frqwudfw/
vljqhg erwk e| wkh hpsor|hu dqg wkh hpsor|hh/ lv uhjlvwhuhg e| d orfdo r!fh ri wkh
Plqlvwu| ri Hpsor|phqw dqg Vrfldo Srolf|1 Wkh xvxdo ohqjwk ri dq dssuhqwlfhvkls
frqwudfw lv wzr |hduv/ exw lw fdq ydu| ehwzhhq rqh dqg wkuhh |hduv1 Wkh wudlqlqj lv
sduwo| jhqhudo/ exw lw dovr frpsulvhv rffxsdwlrq0vshfl�f frpsrqhqwv1 Wkh dssuhq0
wlfh lv d zdjh0hduqhu/ dqg klv2khu zdjh lv fdofxodwhg dv d iudfwlrq ri wkh plqlpxp
zdjh ohyho +fdoohg VPLF lq Iudqfh,/ dffruglqj wr wkh dssuhqwlfh*v djh dqg vhqlrulw|
lq wkh frqwudfw1 Iru h{dpsoh/ li ohvv wkdq 4: |hduv rog/ wkh dssuhqwlfh hduqv 58( ri
wkh plqlpxp zdjh lq wkh �uvw |hdu ri wkh frqwudfw/ 6:( lq wkh vhfrqg |hdu/ 86(
lq wkh wklug |hdu1 Li wkh dssuhqwlfh lv ehwzhhq 4; dqg 53 |hduv ri djh/ wkh zdjh lv
htxdo wr 74( ri wkh plqlpxp zdjh ohyho gxulqj wkh �uvw |hdu ri wkh frqwudfw/ 7<(
lq wkh vhfrqg |hdu/ 98( lq wkh wklug |hdu1 Ryhu 54 |hduv ri djh/ wkhvh shufhqwdjhv
duh 86(/ 94( dqg :;(/ uhvshfwlyho|1 Dw wkh hqg ri wkh dssuhqwlfhvkls frqwudfw/
wkh hpsor|hh pd| eh kluhg e| wkh �up hlwkhu xqghu d �{hg0whup oderu frqwudfw
+FGG,/ ru xqghu d orqj0whup oderu frqwudfw +FGL,1

Wkh qxpehu ri dssuhqwlfhvkls frqwudfwv kdv vljql�fdqwo| lqfuhdvhg gxulqj wkh
odvw |hduv/ iurp 4:3/:<< lq 4<<7 wr 544/78; lq 4<<:1 Dssur{lpdwho| :4( ri ds0
suhqwlfhv duh phq= wklv sursruwlrq lv vwhdg| ryhu wkh odvw |hduv1 Lq 4<<:/ 85( ri
dssuhqwlfhv zhuh ohvv wkdq 4:/ dqg rqo| 481:( kdg d *Edffdodxuìdw* +zklfk lv wkh
whuplqdo kljk0vfkrro glsorpd lq Iudqfh, zkhq wkh| hqwhuhg wkh dssuhqwlfhvkls v|v0
whp1 Wkh dyhudjh gxudwlrq ri wkh dssuhqwlfhvkls frqwudfwv kdv uhfhqwo| ghfuhdvhg=
wkh sursruwlrq ri dssuhqwlfhvkls frqwudfwv zlwk ohqjwk juhdwhu ru htxdo wr 5 |hduv
zdv :916( lq 4<<7/ exw 9<16( lq 4<<:1

Wkh �Frqwudw gh Txdol�fdwlrq� lv yhu| vlplodu wr wkh dssuhqwlfhvkls frqwudfw1
Lw lv d �{hg0whup frqwudfw zlwk ohqjwk wkdw pd| ydu| iurp 9 wr 57 prqwkv1 Hyhu|
sduwlflsdqw suhsduhv klpvhoi2khuvhoi iru d glsorpd dv lq dssuhqwlfhvkls frqwudfwv1
Wklv surjudp lv dgguhvvhg wr xqvnloohg ru orqj0whup xqhpsor|hg |rxqj dgxowv1 Dw
ohdvw rqh0irxuwk ri wkh frqwudfw shulrg pxvw eh ghyrwhg wr wudlqlqj1 Wklv wudlqlqj
wdnhv sodfh gxulqj zrunlqj krxuv dqg lv dssuryhg e| froohfwlyh djuhhphqwv1 Wkh
sduwlflsdqw lv sdlg e| wkh hpsor|hu> wkh zdjh lv htxdo wr d �{hg iudfwlrq ri wkh
prqwko| ohjdo plqlpxp zdjh/ dqg wklv iudfwlrq ydulhv dffruglqj wr wkh djh ri wkh
sduwlflsdqw dqg wkh vhqlrulw| lq wkh frqwudfw1 Iru h{dpsoh/ ehorz 4: +uhvshfwlyho|
deryh 54, |hduv rog/ wkh zdjh lv 63( +uhvshfwlyho|/ 98(, ri wkh plqlpxp zdjh lq
wkh �uvw |hdu/ 78( +uhvshfwlyho|/ :8(, lq wkh vhfrqg |hdu1 Wkh hpsor|hu lv h{hpsw
iurp Vrfldo Vhfxulw| frqwulexwlrqv1 Lq 4<<9/ 65( ri vxfk frqwudfwv odvwhg ehwzhhq
46 dqg 56 prqwkv/ 6515( odvwhg h{dfwo| 57 prqwkv1 Wkh vdph |hdu/ 8715( ri wkh
sduwlflsdqwv zhuh phq/ dqg 771;( zhuh orz0hgxfdwhg shrsoh +vdph gh�qlwlrq dv
deryh,1 Wkh qxpehu ri �txdol�fdwlrq frqwudfwv� kdv ghfuhdvhg ryhu wkhvh odvw |hduv
iurp 449/:6: lq 4<<7 wr <9/4;7 lq 4<<917

Ilqdoo|/ qrwlfh wkdw sxeolf h{shqglwxuhv iru dfwlyh oderu pdunhw srolflhv kdyh

7Vhh Elodq gh od srolwltxh gh o*hpsorl hq 4<<9 +4<<:,1
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ehhq pxowlsolhg e| 8 ehwzhhq 4<:6 dqg 4<<7 +vhh GDUHV/ 4<<9, iurp 58/:<9
ploolrq iudqfv +II, lq 4<:6 wr 467/;94 ploolrq II lq 4<<718 Dv d iudfwlrq ri wkh
JGS/ wkh| urvh iurp 319( wr 41<( ehwzhhq wkh vdph gdwhv1 Wkh dyhudjh sxeolf
frvw ri d �txdol�fdwlrq� frqwudfw +FT, zdv 5:/333 II d |hdu lq 4<<71 Wkh vdph
|hdu/ wklv dyhudjh frvw zdv 73/333 II iru d VLYS9 dqg 83/333 II iru d FHV1 Zh
zloo vkrz lq Vhfwlrq 7 wkdw wkhuh lv d qhjdwlyh uhodwlrqvkls ehwzhhq vxfk frvwv dqg
wkh ehqh�wldo h�hfwv ri wkhvh surjudpv1 Ixuwkhupruh/ sxeolf srolflhv iru dgxow dqg
roghu zrunhuv duh pxfk pruh h{shqvlyh1 Lq 4<<7/ wkh dyhudjh frvw ri d wudlqlqj
frxuvh iru dq dgxow zrunhu zdv 453/333 II/ zkloh wkh frvw ri dq hduo| uhwluhphqw
surjudp iru d zrunhu djhg ehwzhhq 88 dqg 8< zdv <3/333 II +vhh GDUHV/ 4<<9,1

61 Phwkrgrorjlfdo lvvxhv

Plfurhfrqrplf hydoxdwlrqv ri wudlqlqj surjudpv ru vxevlgl}hg hpsor|phqw sur0
judpv iru |rxqj zrunhuv duh odjjlqj ehklqg lq Iudqfh +vhh Ohfkhqh dqg Pdjqdf/
4<<9/ iru d vxuyh|, zkhq frpsduhg wr wkh XV zkhuh frqwuroohg h{shulphqwdo surfh0
gxuhv duh urxwlqho| xvhg1 Lq Iudqfh/ frqwuroohg h{shulphqwv duh gl!fxow wr lpsoh0
phqw ehfdxvh ri ohjdo uhvwulfwlrqv dqg w|slfdoo| wkh hydoxdwlrq ri wudlqlqj surjudpv
lv pdgh xvlqj qrq h{shulphqwdo gdwd/ dv lq rwkhu Hxurshdq frxqwulhv1 Lq ylhz ri
wkh zrun ri Mdphv Khfnpdq dqg klv frdxwkruv +Khfnpdq/ Lfklpxud/ Vplwk dqg
Wrgg/ 4<<; dqg sdshuv flwhg wkhuhlq,/ hylghqfh iurp wkhvh vrxufhv duh lqirupd0
wlyh surylghg wkdw fduh eh wdnhq lq hvwlpdwlqj hfrqrphwulf prghov +Khfnpdq dqg
Krw}/ 4<;<,1 Lq Iudqfh/ wkhvh gdwd vrxufhv duh krxvhkrog ru lqglylgxdo vxuyh|v
xqghuwdnhq e| ydulrxv sxeolf vwdwlvwlfdo r!fhv +LQVHH/ FHUHT/ GDUHV/:111, ru
dgplqlvwudwlyh gdwd +xqhpsor|phqw/ vrfldo vhfxulw| ru uhwluhphqw djhqflhv,1 Wzr
pdlq dujxphqwv pljkw eh xvhg wr glvfulplqdwh dprqjvw wkhvh vrxufhv1 Iluvw/ dv
hydoxdwlrq uholhv rq frpsdulqj jurxsv ri wuhdwhg dqg qrq wuhdwhg lqglylgxdov vkdu0
lqj vrph fkdudfwhulvwlfv/ lw lv suhihudeoh wkdw wkh vdpsolqj ghvljq vkrxog eh dgdswhg
wr wklv uhtxluhphqw1 D vhfrqg srlqw lv wkdw d vx!flhqw qxpehu ri lqglylgxdo fkdu0
dfwhulvwlf yduldeohv vkrxog eh dydlodeoh1 Wklv srlqw lv sduwlfxoduo| lpsruwdqw lq wkh
fdvh zkhuh pdwfklqj ru LY phwkrgv duh xvhg1 Ehfdxvh ri wkhvh olplwdwlrqv/ wkh
xvh ri vxuyh| gdwd vhhpv wr grplqdwh wkh xvh ri dgplqlvwudwlyh gdwd lq Iudqfh eh0
fdxvh wkh odwwhu riwhq vx�huv iurp vhyhuh hqgrjhqrxv vdpsolqj dqg xqghu0uhfruglqj
ri lqglylgxdo fkdudfwhulvwlfv1 Wkh pdlq gdwd vrxufhv duh wkh Xqhpsor|hg Iroorz0
Xs Vxuyh| +Erqqdo/ Irxjëuh dqg Vìudqgrq/ 4<<:/ Eurgdw|/ Fuìsrq dqg Irxjëuh/
4<<<,/ wkh Oderu Irufh Vxuyh| +Pdjqdf/ 4<<:/ 4<<;,/ erwk iurp LQVHH/ dqg d
vxuyh| rq xqvnloohg |rxqj zrunhuv iurp FHUHT +vhh iru lqvwdqfh Vroorjrxe dqg
Xoulfk/ 4<<<,1

D vhfrqg gl�huhqfh zlwk wkh XV lv wkdw hydoxdwlrq wkhuh lv pdlqo| frqfhuqhg
zlwk wkh h�hfw ri wudlqlqj vfkhphv rq srvw0wudlqlqj lqfrphv1 Wkh h�hfw rq vxevh0

8Lq 4<<3 Iuhqfk Iudqfv1
9VLYS lv wkh Iuhqfk dfurq|p iru �Vwdjh g*Lqlwldwlrq ã od Ylh Surihvvlrqqhooh�1 Wklv lv dq rq0

wkh0mre wudlqlqj surjudp lq wkh sulydwh vhfwru1 Lw odvwv ehwzhhq 9 dqg 45 prqwkv1 Sduwlflsdqwv
duh hpsor|hg xqghu d �{hg0whup oderu frqwudfw1

:LQVHH= Lqvwlwxw Qdwlrqdo gh od Vwdwlvwltxh hw ghv Hwxghv Hfrqrpltxhv/ FHUHT= Fhqwuh
g*Hwxghv hw gh Uhfkhufkhv vxu o*Hpsorl hw ohv Txdol�fdwlrqv/ GDUHV= Gluhfwlrq gh o*Dqlpdwlrq
gh od Uhfkhufkh/ ghv Hwxghv hw ghv Vwdwlvwltxhv1
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txhqw hpsor|phqw klvwrulhv lv ohvv vwxglhg +Fdug dqg Vxoolydq/ 4<;;/ ru Hehuzhlq/
Kdp dqg Odorqgh/ 4<<:/ iru frxqwhu h{dpsohv,1 Lw suhvxpdeo| uh hfwv wkh prwl0
ydwlrq iru XV wudlqlqj srolflhv wr d�hfw wkh lqfrph jhqhudwlqj surfhvv lq idfh ri
lqfuhdvlqj zdjh lqhtxdolwlhv1 Xqvxusulvlqjo|/ dfwlyh oderu pdunhw srolflhv lq Iudqfh
duh wdujhwhg wr lqfuhdvh hpsor|phqw suredelolwlhv1;

Lq hydoxdwlrq vwxglhv/ uhfhqw dgydqfhv lq hfrqrphwulf phwkrgrorj| duh ghvljqhg
wr glvhqwdqjoh wkh h�hfwv ri xqrevhuyhg khwhurjhqhlw| iurp vwdwh ru gxudwlrq gh0
shqghqfh xvlqj sdqho ru gxudwlrq gdwd1 Lq wkh fdvh zkhuh wkh yduldeoh ri lqwhuhvw
lv frqwlqxrxvo| glvwulexwhg/ dv lqfrph lv/ wkh frqwuro ri xqrevhuyhg khwhurjhqhlw|
pljkw eh dfklhyhg e| lqwurgxflqj dgglwlyh lqglylgxdo h�hfwv +Khfnpdq dqg Uree/
4<;8, dqg e| xvlqj vwdqgdug sdqho gdwd dqdo|vlv1 Rq wkh rwkhu kdqg/ li wkh hydox0
dwlrq frqfhqwudwhv rq wkh h�hfw ri wudlqlqj vfkhphv rq vxevhtxhqw hpsor|phqw ru
xqhpsor|phqw suredelolwlhv/ wzr prgholqj ghylfhv fdq eh xvhg1 Iluvw/ gxudwlrqv
zlwklq vwdwhv dqg wudqvlwlrqv ehwzhhq vwdwhv fdq eh prghohg lq frqwlqxrxv wlph1
Vhfrqg/ glvfuhwh wlph revhuydwlrqv rq wkh lqglylgxdo oderu pdunhw vwdwhv fdq eh
prghohg xvlqj glvfuhwh sdqho gdwd phwkrgv1 Hyhq wkrxjk wkhvh phwkrgv duh gxdo
ri hdfk rwkhu dqg vkrxog |lhog lghqwlfdo uhvxowv +Odqfdvwhu/ 4<<3,/ wkh wuhdwphqw
ri xqrevhuyhg khwhurjhqhlw| ru vwdwh dqg gxudwlrq ghshqghqfh fdq pdnh wkhp qrw
htxlydohqw1 D prgho zkhuh dq lqglylgxdo h�hfw pxowlsolfdwlyho| hqwhuv wkh kd}0
dug udwh lq d sursruwlrqdo kd}dug iudphzrun lv lq qr zd| htxlydohqw wr d glvfuhwh
wlph prgho zkhuh lqglylgxdo h�hfwv dgglwlyho| hqwhuv odwhqw yduldeohv ghvfulelqj
surshqvlwlhv wr eh lq hdfk oderu pdunhw vwdwh +Fdug dqg Vxoolydq/ 4<;;,1

Wkhuh duh wudghr�v iru xvlqj wkh rqh ru wkh rwkhu prgholqj ghylfh1 Gxudwlrq
ghshqghqfh iru lqvwdqfh kdv d gl�huhqw phdqlqj iurp vwdwh ghshqghqfh lq d frqwlq0
xrxv wlph vhwwlqj rqo|1 Gxudwlrq ghshqghqfh uhihuv wr wkh gxudwlrq lq wkh fxuuhqw
vshoo zkloh vwdwh ghshqghqfh uhihuv wr wkh suhylrxv vshoo1 Lq glvfuhwh wlph/ wklv
glvwlqfwlrq ehwzhhq vwdwh dqg gxudwlrq ghshqghqfh kdv qr phdqlqj1 Wkdw wkh
suhylrxv vwdwh ehorqjv ru qrw wr wkh vdph vshoo lv xqrevhuyhg1 Ehfdxvh g|qdplfv
duh hdvlhu wr prgho lq frqwlqxrxv wlph/ fruuhvsrqglqj vwxglhv whqg wr eh pruh
fduhixo derxw wkh zd| gxudwlrq dqg vwdwh ghshqghqfh duh prghohg dqg sxw ohvv
hpskdvlv rq xqrevhuyhg khwhurjhqhlw|1 Lq pxowlvwdwh prghov lq frqwlqxrxv wlph/
xqrevhuyhg khwhurjhqhlw| lv riwhq ghvfulehg dv d rqh ru wzr0idfwruv h�hfw +Erqqdo/
Irxjëuh dqg Vìudqgrq/ 4<<:,1 Rq wkh frqwudu|/ vlpsoh g|qdplfv vxfk dv �uvw rughu
Pdunry prghov duh wkh uxoh lq d glvfuhwh wlph vhwwlqj +Fdug dqg Vxoolydq/ 4<;;/
Pdjqdf/ 4<<:, exw kljkhu rughu Pdunry prghov fdq hdvlo| eh xvhg dqg xqrevhuyhg
khwhurjhqhlw| fdq eh ghvfulehg e| dq xquhvwulfwhg fryduldqfh vwuxfwxuh +Pdjqdf/
4<<;,1

;Zkloh wkhvh phwkrgrorjlfdo srlqwv gl�hu/ phdvxuhv ri wkh lpsdfw ri wudlqlqj vfkhphv iru
xqhpsor|hg |rxqj shrsoh lq Iudqfh ru lq wkh XV duh vfdufho| gl�huhqw1 Wudlqlqj vfkhphv vhhp
wr kdyh qr ru d plqru lpsdfw rq vxevhtxhqw hpsor|phqw klvwrulhv/ h{fhsw li wkh| kdyh d odujh
wudlqlqj frqwhqw1 Wklv lv wkh vdph uhvxow wkdw XV wudlqlqj vfkhphv zklfk vhhp wr eh h�hfwlyh iru
dgxow zrphq exw qrw iru |rxqj zrunhuv dqg dgxow phq +Odorqgh/ 4<<8, dqg rqo| li wkh| kdyh d
vwurqj wudlqlqj frqwhqw +Ph|hu/ 4<<8,1
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71 Hpslulfdo hylghqfh

7141 Wkh h�hfwv ri wudlqlqj surjudpv iru xqhpsor|hg |rxqj zrunhuv

Wkh hpslulfdo hylghqfh wkdw zh qrz suhvhqw frph iurp rxu rzq uhfhqw zrun +Erq0
qdo/ Irxjëuh dqg Vìudqgrq/ 4<<:/ Eurgdw|/ Fuìsrq dqg Irxjëuh/ 4<<</ Pdjqdf/
4<<:/ 4<<;,1 Wkhvh sdshuv pdunhgo| gl�hu lq wkhlu phwkrgrorj| zklfk zh whqg
wr vhh dv d zduudqw| iru rxu hpslulfdo frqfoxvlrqv1 Wkh �uvw wzr sdshuv duh fdvw
lqwr d frqwlqxrxv wlph iudphzrun zlwk rqh ru wzr0idfwru lqglylgxdo udqgrp hi0
ihfwv1 Wkh| wdnh lqwr dffrxqw vwdwh dqg gxudwlrq ghshqghqfh1 Wkh odvw wzr rqhv
xvh d glvfuhwh wlph gdwd prgholqj vwudwhj| zlwk �{hg h�hfwv xvlqj frqglwlrqdo
olnholkrrg phwkrgv1 Iluvw rughu ru vhfrqg rughu Pdunry prghov duh frqvlghuhg1
Erqqdo/ Irxjëuh dqg Vìudqgrq +4<<:, xvh d vdpsoh ri pruh wkdq 4/333 lqglylgxdov
ehwzhhq 49 dqg 59 |hduv rog/ ryhu wkh |hduv 4<;904<;;1 Lw lv h{wudfwhg iurp wkh
Xqhpsor|hg Iroorz0xs Vxuyh| zklfk uhfrugv frqwlqxrxv rffxsdwlrqdo klvwrulhv1
Eurgdw|/ Fuìsrq dqg Irxjëuh +4<<<, xvh wkh vdph vxuyh|1 Lq Pdjqdf +4<<:/4<<;,/
wkh vdpsoh ri pruh wkdq 8/333 lqglylgxdov ehwzhhq 4; dqg 5< |hduv rog lv h{wudfwhg
iurp wkh oderu Irufh Vxuyh|v ri 4<<304<<51 Wklv vxuyh| uhfrugv glvfuhwh wlph rf0
fxsdwlrqdo klvwrulhv ryhu wkh shulrg 4<;<04<<51 Lq doo vwxglhv/ vl{ oderu pdunhw
vwdwhv duh glvwlqjxlvkhg1 Ilyh vwdwhv duh vlplodu= rxw0ri0wkh0oderu0irufh/ xqhpsor|0
phqw/ sduwlflsdwlrq wr d wudlqlqj surjudp/ hpsor|phqw xqghu d orqj0whup oderu
frqwudfw/ hpsor|phqw xqghu d vkruw0whup oderu frqwudfw1 Hgxfdwlrq lv frqvlghuhg
dv dq hqgrjhqrxv vwdwh zkloh dwwulwlrq lv glvuhjdughg lq Pdjqdf +4<<:/4<<;, zkloh
wkh uhyhuvh krogv lq Erqqdo/ Irxjëuh dqg Vìudqgrq +4<<:,1 Zh vkdoo rqo| lqvlvw rq
wzr vw|ol}hg txhvwlrqv1 Krz duh wudqvlwlrq suredelolwlhv wrzdugv d mre xqghu d orqj0
whup oderu frqwudfw d�hfwhg e| d suhylrxv sduwlflsdwlrq lqwr d wudlqlqj surjudpB
Krz duh gxudwlrqv lq vxfk d mre d�hfwhg e| d suhylrxv wudlqlqj vshooB

Wkh hvwlpdwhv ri wkh vkruw0whup lpsdfw ri d wudlqlqj surjudp rq vxevhtxhqw
hpsor|phqw suredelolwlhv duh jhqhudoo| qrw vljql�fdqwo| gl�huhqw iurp }hur h{fhsw
lq vrph shfxoldu fdvhv +vhh ehorz,1 Jhqhudoo| vshdnlqj/ wudlqlqj vfkhphv gr qrw
vhhp h�hfwlyh lq surprwlqj dffhvv wr hpsor|phqw xqghu d orqj0whup oderu frqwudfw1
D yhu| vlplodu frqfoxvlrq dssolhv zkhq wkh gxudwlrq lq hpsor|phqw lv wkh remhfw
ri lqwhuhvw1 Hpsor|phqw vshoov xqghu orqj0whup oderu frqwudfwv duh vkruwhu zkhq
wkh| iroorz vshoov ri hpsor|phqw xqghu vkruw0whup oderu frqwudfwv/ sdlg wudlqlqj ru
xqhpsor|phqw +Pdjqdf/ 4<<;,1 Lw lv frq�uphg e| Erqqdo/ Irxjëuh dqg Vìudqgrq
+4<<:, zkhuh wkh suhylrxv h{shulhqfh ri d mre xqghu d orqj0whup oderu frqwudfw
ehiruh wkh fxuuhqw xqhpsor|phqw vshoo lv vkrzq wr lqfuhdvh wkh suredelolw| ri
uhhqwhulqj wklv w|sh ri mre dw wkh hqg ri wkh xqhpsor|phqw vshoo1

Zh fdq frqwudvw wkhvh uhvxowv e| vwudwli|lqj wkh vdpsoh dffruglqj wr ydulrxv
lqglylgxdo fkdudfwhulvwlfv vxfk dv hgxfdwlrq +Erqqdo/ Irxjëuh dqg Vìudqgrq/ 4<<:,/
idwkhu*v hgxfdwlrq/ jhqghu ru djh +Pdjqdf/ 4<<:,1 Lw |lhogv wkh rqo| frqwuryhuvldo
srlqw ehwzhhq rxu wzr vwxglhv1 Lq Erqqdo/ Irxjëuh dqg Vìudqgrq +4<<:,/ lw lv
irxqg wkdw wudlqlqj vfkhphv zlwk d odujh wudlqlqj frqwhqw +vxfk dv dssuhqwlfhvkls
frqwudfwv dqg �txdol�fdwlrq frqwudfwv�, frxog eh h�hfwlyh iru orz0hgxfdwhg |rxqj
zrunhuv1 Lq frqwudvw/ Pdjqdf +4<<:, �qgv wkdw wkh h�hfw ri wudlqlqj vfkhphv duh
pruh qrwlfhdeoh iru |rxqj phq dqg iru lqglylgxdov zkrvh idwkhu lv pruh hgxfdwhg1
Wkhvh h�hfwv duh krzhyhu qrw vljql�fdqw1 Lw pxvw eh krzhyhu nhsw lq plqg wkdw
wkh odwwhu vwxg| grhv qrw glvwlqjxlvk ehwzhhq gl�huhqw wudlqlqj vfkhphv zkloh wkh

:



iruphu grhv1 Zh qrz wxuq wr ghvfuleh wkhvh uhvxowv zkhuh wudlqlqj vfkhphv duh
glvwlqjxlvkhg1

Erqqdo/ Irxjëuh dqg Vìudqgrq +4<<:, dqg Eurgdw|/ Fuìsrq dqg Irxjëuh +4<<<,
frqvlghu dgglwlrqdo fryduldwhv wr frqwudvw wkh h�hfwv ri ydulrxv wudlqlqj vfkhphv1
Wkh pdlq glvfulplqdwlrq ehwzhhq wudlqlqj vfkhphv frph iurp wkhlu wudlqlqj frq0
whqw1 Lq sduwlfxodu/ sxeolf vhfwru vfkhphv ru �zruniduh� surjudpv vwdqg lq vkdus
frqwudvw zlwk vfkhphv wkdw duh sursrvhg wr |rxqj zrunhuv lq wkh sulydwh vhfwru1
Wkh odwwhu lqfoxgh dssuhqwlfhvkls dqg sduw0wlph wudlqlqj2sduw0wlph zrun frqwudfwv1
Uhvxowv lqglfdwh wkdw sxeolf vhfwru vfkhphv kdyh dw ehvw qr h�hfwv dqg wkdw iru vrph
jurxsv/ wkh| kdyh d qhjdwlyh h�hfw rq wudqvlwlrqv wr mrev xqghu orqj0whup oderu
frqwudfwv ru rq gxudwlrqv lq wkhvh mrev1 Wkh| lqwhusuhw wkhvh h�hfwv dv d vwljpd
h�hfw ehfdxvh wkh| duh vljql�fdqw iru pruh hgxfdwhg |rxqj zrunhuv rqo|1 Lq frq0
wudvw/ vfkhphv zlwk d odujh wudlqlqj frqwhqw lpsuryh wkh orw ri xqvnloohg lqglylgxdov
lq d vljql�fdqw zd|1

7151 Wkh h�hfwv ri rq0wkh0mre wudlqlqj surjudpv

Khuh zh glvwlqjxlvk ehwzhhq wkh dssuhqwlfhvkls v|vwhp/ zklfk lv ghvljqhg h{fox0
vlyho| iru |rxqj zrunhuv/ dqg wkh frqwlqxrxv wudlqlqj v|vwhp zklfk lv dffhvvleoh wr
hyhu| zrunhu1 Wkh hpslulfdo dqdo|vlv ri wkh dssuhqwlfhvkls v|vwhp lq Iudqfh lv idu
iurp ehlqj frpsohwh1 Iru lqvwdqfh/ wkhuh h{lvwv qr vwxg| rq wkh ghwhuplqdqwv ri
wkh xvh ri dssuhqwlfhvkls frqwudfwv e| �upv1 Qhyhuwkhohvv/ wzr uhfhqw vwxglhv kdyh
h{dplqhg wkh lpsdfw ri dssuhqwlfhvkls frqwudfwv rq hpsor|delolw| dqg zdjhv ri
|rxqj zrunhuv +Erqqdo/ Iohxu| dqg Urfkdug/ 4<<</ Vroorjrxe dqg Xoulfk/ 4<<<,1
Wkh �uvw ri wkhvh wzr vwxglhv kdv ehhq frqgxfwhg zlwk gdwd froohfwhg iurp 4<<3 wr
4<<; lq d Iuhqfk dgplqlvwudwlyh uhjlrq/ wkh uhjlrq fdoohg �Fhqwuh�1 Wkh vxuyh| uhj0
lvwhuv wkh oderu pdunhw vlwxdwlrq ri wzr jurxsv ri |rxqj shrsoh/ wkh rqhv zkr jrw d
kljk0vfkrro yrfdwlrqdo glsorpd dqg wkh rqhv zkr ehqh�whg iurp dq dssuhqwlfhvkls
frqwudfw1 Erqqdo/ Iohxu| dqg Urfkdug +4<<<, kdyh frpsduhg wkh xqhpsor|phqw
udwh ri wkhvh wzr jurxsv d ihz prqwkv diwhu wkh hqg ri wkhlu kljk0vfkrro fxuvxv
ru wkhlu dssuhqwlfhvkls frqwudfw/ uhvwulfwlqj wkhlu vwxg| wr wkh vxevdpsoh ri |rxqj
zrunhuv zkr suhsduhg wkh vdph w|sh ri glsorpd lq d kljk0vfkrro ru lq wkh dssuhq0
wlfhvkls v|vwhp1 Wkhlu vwxg| vkrzv wkdw kljk0vfkrro ohdyhuv duh pruh iuhtxhqwo|
hpsor|hg lq mrev zlwk �{hg0whup oderu frqwudfwv/ zkloh dssuhqwlfhv duh pruh iuh0
txhqwo| kluhg lq mrev zlwk orqj0whup hpsor|phqw frqwudfwv1 Gursrxwv duh jhqhudoo|
pruh iuhtxhqwo| xqhpsor|hg1 Wklv dqdo|vlv kdv ehhq h{whqghg e| Vroorjrxe dqg
Xoulfk +4<<<, zkr vkrz wkdw dssuhqwlfhv vshqw pruh wlph lq mrev zlwk orqj0whup
hpsor|phqw frqwudfwv wkdq kljk0vkrro ohdyhuv gxulqj wkh �yh |hduv iroorzlqj wkh
hqg ri wkh dssuhqwlfhvkls frqwudfw ru wkh h{lw iurp kljk0vfkrro1 Krzhyhu wkhlu
vwxg|/ zklfk lv frqgxfwhg zlwk lqglylgxdo gdwd froohfwhg rq d qdwlrqdo edvlv iurp
4<;< wr 4<<6 e| FHUHT/ vkrzv dovr wkdw �yh |hduv odwhu/ wkh phdq zdjh ri ds0
suhqwlfhv lv voljkwo| orzhu wkdq wkh phdq zdjh ri |rxqj zrunhuv zkr kdyh rewdlqhg
wkh vdph glsorpd lq d kljk0vkrro1<

Wkhvh uhvxowv pd| eh frpsohwhg e| wkh ihz hpslulfdo hylghqfh frqfhuqlqj wkh

<Wklv uhvxow lv rewdlqhg wkurxjk wkh hvwlpdwlrq ri d Wrelw prgho zklfk wdnhv lqwr dffrxqw
wkh srvvlelolw| ri d vdpsoh vhohfwlrq eldv uhvxowlqj iurp wkh vhohfwlrq rq xqrevhuydeohv ri |rxqj
shrsoh kluhg lq dssuhqwlfhvkls frqwudfwv1

;



h�hfwv ri wkh Iuhqfk frqwlqxrxv wudlqlqj v|vwhp1 Zkloh pdq| vwxglhv kdyh ehhq
fduulhg rxw rq wkh Dphulfdq/ Jhupdq ru Hqjolvk frqwlqxrxv wudlqlqj v|vwhpv +vhh
O|qfk/ 4<<7/ Slvfknh/ 4<<9/ Eoxqghoo/ Ghdughq dqg Phjklu/ 4<<9,/ yhu| olwwoh kdv
ehhq grqh rq wkh Iuhqfk v|vwhp/ zklfk lv udwkhu vshfl�f1 Lq Iudqfh/ �upv hlwkhu
kdyh wr wudlq wkhlu zrunhuv ru wr sd| d wd{1 Pruh vshfl�fdoo|/ hdfk �up zlwk pruh
wkdq whq hpsor|hhv kdv wr ghyrwh d shufhqwdjh ri lwv wrwdo zdjh eloo wr wudlq lwv
hpsor|hhv1 Li wkh �up lv xqdeoh wr grfxphqw lwv wudlqlqj h{shqvhv dv ehlqj juhdwhu
wkdq wkh plqlpxp shufhqwdjh zklfk lv lpsrvhg e| wkh Wd{ Dgplqlvwudwlrq/ lw
pxvw sd| wkh gl�huhqfh ehwzhhq lwv dfwxdo wudlqlqj h{shqglwxuhv dqg wkh plqlpxp
lpsrvhg ohyho wr sxeolf wudlqlqj lqvwlwxwlrqv1 Wklv v|vwhp kdv ehhq lq sodfh vlqfh
4<:41 Wkh plqlpxp wkuhvkrog zdv lqlwldoo| 31;( ri wkh wrwdo zdjh eloo> lw urvh
wr 415( lq 4<;; dqg lv fxuuhqwo| dw 418(1 Xvlqj d sdqho gdwd vhw ri 4/3<: �upv
iroorzhg xs ehwzhhq 4<:; dqg 4<;:/43 Ghodph dqg Nudpdu} +4<<:, kdyh vkrzq
wkdw wkh ohyho ri wudlqlqj h{shqvhv fkrvhq e| wkh �up lv d shupdqhqw ghflvlrq ri
wkh �up= �upv vshqglqj pruh wkdq wkh wkuhvkrog d jlyhq |hdu riwhq vwd| deryh wkh
wkuhvkrog lq rwkhu |hduv/ zkloh �upv zklfk kdyh wr sd| wkh wd{ rqh |hdu doprvw
qhyhu vshqg pruh wkdq wkh wkuhvkrog lq rwkhu |hduv1

Wkh udwh ri dffhvv wr frqwlqxrxv wudlqlqj44 ydulhv vljql�fdqwo| zlwk wkh vl}h
ri wkh �up/ wkh vnloo ohyho/ wkh djh dqg wkh jhqghu ri wkh zrunhu1 Iru h{dpsoh/ lq
4<<8/ wkh udwh ri dffhvv wr frqwlqxrxv wudlqlqj zdv htxdo wr 313; lq �upv hpsor|lqj
ehwzhhq 43 dqg 4< zrunhuv/ 3145 lq �upv hpsor|lqj ehwzhhq 53 dqg 7< zrunhuv/
zkloh lw zdv htxdo wr 3178 lq �upv hpsor|lqj ehwzhhq 833 dqg 5/333 zrunhuv/ dqg
3183 lq �upv hpsor|lqj pruh wkdq 5/333 zrunhuv1 Wklv udwh zdv htxdo wr 3169 iru
phq/ 3165 iru zrphq/ 313< iru zrunhuv ohvv wkdq 58 |hduv rog/ 3166 iru zrunhuv
ehwzhhq 58 dqg 78 |hduv rog/ dqg 3158 iru zrunhuv roghu wkdq 781 Lw zdv htxdo wr
314< iru xqvnloohg pdqxdo zrunhuv/ 315: iru vnloohg pdqxdo zrunhuv/ exw htxdo wr 3185
iru whfkqlfldqv dqg iruhphq/ dqg 317< iru hqjlqhhuv dqg kljkhu0judgh surihvvlrqdov
+vhh LQVHH0Oldlvrqv Vrfldohv0GDUHV/ 4<<;,1

Lq d uhfhqw sdshu/ Irxjëuh/ Jrx{ dqg Pdxulq +4<<;, hydoxdwh wkh lpsdfw ri
frqwlqxrxv wudlqlqj surylghg e| Iuhqfk �upv rq zdjhv dqg lqwhu�up prelolw|1 Iru
wkdw sxusrvh/ wkh| xvh wkh vxuyh| � Irupdwlrq hw Txdol�fdwlrq Surihvvlrqqhooh �
+ITS, froohfwhg e| LQVHH +Sdulv, lq 4<<61 Wklv vxuyh| uhjlvwhuv wkh lghqwlwlhv
ri �upv hpsor|lqj wkh vdpsohg zrunhuv ehiruh dqg diwhu wkh frqwlqxrxv wudlq0
lqj shulrg1 Wkxv lw doorzv wr pdwfk wkh zrunhuv gdwd vhw zlwk dq LQVHH gdwd
�oh frqwdlqlqj lqirupdwlrqv rq �upv1 Wklv lqirupdwlrq rq �upv fdq eh xvhg dv
lqvwuxphqwdo yduldeohv iru wkh lghqwl�fdwlrq ri wkh vwuxfwxudo sdudphwhuv ri d vlpxo0
wdqhrxv htxdwlrq prgho lq zklfk wkh dffhvv wr frqwlqxrxv wudlqlqj/ wkh prelolw|
ghflvlrq dqg wkh zdjhv duh wkh hqgrjhqhrxv yduldeohv1 Wkh hvwlpdwhv rewdlqhg
e| Irxjëuh/ Jrx{ dqg Pdxulq +4<<;, vkrz wkdw +4, frqwlqxrxv wudlqlqj kdv qr
vljql�fdqw h�hfw rq wkh zdjh sdlg e| wkh �up surylglqj wudlqlqj/ +5, lw ghfuhdvhv
wkh zdjh orvv dvvrfldwhg zlwk dq lqwhu�up prelolw|/ +6, wkh prelolw| ghflvlrq lv qrw
vljql�fdqwo| d�hfwhg e| wkh sduwlflsdwlrq wr d frqwlqxrxv wudlqlqj shulrg lq wkh

43Wklv gdwd vhw kdv ehhq rewdlqhg e| pdwfklqj irxu LQVHH �ohv frqwdlqlqj edodqfh0vkhhw
lqirupdwlrq dqg dq dgplqlvwudwlyh �oh rq wudlqlqj h{shqvhv/ froohfwhg e| FHUHT1

44Wkh udwh ri dffhvv lv gh�qhg dv wkh udwlr ehwzhhq wkh qxpehu ri zrunhuv ri d �up kdylqj
sduwlflsdwhg wr d frqwlqxrxv wudlqlqj shulrg gxulqj wkh |hdu dqg wkh qxpehu ri zrunhuv hpsor|hg
e| wklv �up wkh vdph |hdu1
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lqlwldo �up1 Wkh dffhvv wr frqwlqxrxv wudlqlqj lv kljko| vhohfwlyh= wkh suredelolw| ri
sduwlflsdwlrq wr frqwlqxrxv wudlqlqj lqfuhdvhv zlwk wkh hgxfdwlrqdo ohyho/ zlwk wkh
vl}h ri wkh �up/ dqg lv kljkhu iru whfkqlfldqv dqg iruhphq wkdq iru rwkhu surihv0
vlrqv1 Lw lv lpsruwdqw wr qrwlfh wkdw/ zkhq zh gr qrw frqwuro iru wkh vhohfwlylw| eldv/
wkh h�hfw ri frqwlqxrxv wudlqlqj rq wkh srvw0wudlqlqj zdjh lv vljql�fdqwo| srvlwlyh=
wkh vlpxowdqhrxv hvwlpdwlrq ri d vhohfwlrq htxdwlrq uhgxfhv wkh pdjqlwxgh ri wkh
srvw0wudlqlqj h�hfw1

Wkxv wkh ihz vwxglhv wkdw kdyh ehhq ghyrwhg wr rq0wkh0mre wudlqlqj vfkhphv
lq Iudqfh gr qrw �qg vljql�fdqw vkruw0whup h�hfwv ri dssuhqwlfhvkls ru frqwlqxrxv
wudlqlqj v|vwhpv rq srvw0wudlqlqj zdjhv1 Lq wkh fdvh ri dssuhqwlfhvkls frqwudfwv/ lw
lv irxqg wkdw srvw0wudlqlqj zdjhv ri dssuhqwlfhv duh orzhu wkdq wkh zdjhv ri |rxqj
zrunhuv zkr jrw wkh vdph hgxfdwlrqdo glsorpd lq d kljk0vfkrro ru d yrfdwlrqdo
vfkrro1 D frqwlqxrxv0wudlqlqj shulrg grhv qrw lqfuhdvh wkh zdjh dqg kdv qr h�hfw
rq wkh lqwhu�up prelolw| udwh1 Krzhyhu Iuhqfk �upv kdyh lqfuhdvhg wkhlu wudlqlqj
h{shqvhv gxulqj wkh odvw wzhqw| |hduv1 Wkhvh uhvxowv duh lq olqh zlwk wkh rqhv
uhfhqwo| rewdlqhg e| Eduurq/ Ehujhu dqg Eodfn +4<<<, zkr �qg zlwk X1V1 gdwd
wkdw rq0wkh0mre wudlqlqj orzhuv vwduwlqj zdjhv/ exw kdv d odujh dqg urexvw lpsdfw
rq surgxfwlylw| jurzwk/ vxjjhvwlqj wkdw �upv sd| prvw ri wkh frvw dqg uhds prvw
ri wkh uhwxuqv wr wudlqlqj1

81 Wkh lpsdfw ri gl�huhqwldo sd|uroo wd{ vxevlglhv rq plql0
pxp zdjh hpsor|phqw

Wkh lpsruwdqfh ri plqlpxp zdjhv rq oderu pdunhw rxwfrphv lv d pdwwhu ri frq0
vlghudeoh ghedwh1 Vrph dujxh wkdw plqlpxp zdjh fkdqjhv kdyh qr ylvleoh lpsdfw
rq hpsor|phqw +vhh wkh ghedwh vxuurxqglqj Fdug dqg Nuxhjhu/ 4<<7/ qrz edfn
wr pruh uhdvrq diwhu Fdug dqg Nuxhjhu/ 4<<;,1 Zkloh vrph rwkhuv �qg wkdw wkh
idoolqj uhdo plqlpxp zdjh ryhu wkh hljkwlhv kdg lpsdfw erwk rq hpsor|phqw ri
|rxqj dv zhoo dv dgxow zrunhuv/ dqg rq wkh lqfuhdvh lq zdjh lqhtxdolw| lq wkh X1V1
+Derzg/ Nudpdu}/ Ohplhx{/ dqg Pdujrolv/ 4<<< iru h�hfwv rq hpsor|phqw/ dqg
GlQdugr/ Iruwlq/ dqg Ohplhx{/ 4<<9 iru h�hfwv rq zdjh lqhtxdolw|,1

Doo wkhvh vwxglhv/ lqghhg doprvw doo h{lvwlqj rqhv/ xvh zdjhv zklfk lv d jrrg
phdvxuh ri wrwdo oderu frvwv iru wkh orz0zdjh oderu pdunhw lq wkh X1V1 exw lv idu
iurp ehlqj dghtxdwh lq Frqwlqhqwdo Hxursh1 Lqghhg/ lq Iudqfh/ iru d zrunhu sdlg
dw wkh plqlpxp zdjh/ hpsor|hh0sdlg frqwulexwlrqv lqfuhdvhg iurp 45155( ri wkh
zdjh lq 4<;3 wr 53135( dw wkh ehjlqqlqj ri 4<<6 zkloh hpsor|hu0sdlg frqwulexwlrqv
uhpdlqhg urxjko| vwdeoh +iurp 6<133( wr 6<14<(,1 Vwduwlqj lq 4<<6/ wkh hpsor|hu0
sdlg frqwulexwlrqv vwduwhg wr ghfuhdvh iru plqlpxp0zdjh zrunhuv +iurp 6917<(
ri wkh zdjh lq 4<<6 wr 541::( lq 4<<9,/ hyhq wkrxjk wkh plqlpxp zdjh vwhdglo|
lqfuhdvhg ryhu wkh shulrg1 Ixuwkhupruh/ wkh vxevlglhv gudpdwlfdoo| lqfuhdvhg dqg/
pd|eh/ xqh{shfwhgo|/ ehwzhhq 4<<8 dqg 4<<91

Wkh vwdwxwru| plqlpxp zdjh lq Iudqfh uhjxodwhv wkh krxuo| uhjxodu fdvk frp0
shqvdwlrq uhfhlyhg e| dq hpsor|hh/ lqfoxglqj wkh hpsor|hhv sduw ri dq| sd|uroo
wd{hv1 Ehfdxvh ri wkh h{whqvlyh xvh ri sd|uroo wd{hv wr �qdqfh pdqgdwru| hp0
sor|hh ehqh�wv/ wkh Iuhqfk plqlpxp zdjh lpsrvhg d vxevwdqwldoo| juhdwhu frvw
xsrq wkh hpsor|hu wkdq lwv vwdwxwru| ydoxh1 Lq dgglwlrq/ wkh uhdo +vwdwxwru|, plq0
lpxp zdjh lqfuhdvhg ryhu wkh zkroh shulrg/ sduwo| ehfdxvh ri lqfuhdvhv lq wkh

43



hpsor|hh0sdlg sd|uroo wd{hv/ sduwo| ehfdxvh ri wkh yroxqwdu| srolf| ri wkh ydulrxv
Iuhqfk jryhuqphqwv1 Wr frxqwhudfw wklv lqfuhdvlqj exughq/ wd{ h{hpswlrqv zhuh
hqdfwhg gxulqj wklv shulrg1 Lq Dsulo 4<<7/ wkh vxevlg| lv pdgh ri wzr  dw udwhv/ wkh
�uvw rqh/ udqjlqj iurp 4 wr 414 wlphv wkh plqlpxp zdjh/ lv htxdo wr 817(/ zkloh
wkh vhfrqg/ udqjlqj iurp 414 wr 415 wlphv wkh plqlpxp zdjh/ lv htxdo wr 51:(1
Lq 4<<8/ wkh udqjhv ehfdph uhvshfwlyho| 40415 dqg 41504161 Lq 4<<9/ wkh vxevlg|
lqfuhdvhg gudpdwlfdoo| dqg lwv vkdsh fkdqjhg/ ghfuhdvlqj iurp 4;( wr 817( iru
zdjhv jrlqj iurp 4 wlphv wkh plqlpxp zdjh wr 415 wlphv wkh plqlpxp zdjh1 Lq
4<<:/ wkh wzr vxevlglhv zhuh phujhg lq rqh olqhdu uhgxfwlrq wkdw vsdqqhg iurp 4
wr 4166 wlphv wkh plqlpxp zdjh1

Khqfh/ ehwzhhq 4<<6 dqg 4<<8/ wkh wd{ uhgxfwlrqv zhuh udwkhu vpdoo +dw prvw
9( iru d plqlpxp zdjh zrunhu,1 Exw/ vwduwlqj lq 4<<8/ uhgxfwlrqv ehfdph vxe0
vwdqwldo dqg wkh frvw ri d plqlpxp zdjh zrunhu ghfuhdvhg e| 4;( ri wkh vwdwxwru|
plqlpxp zdjh1 Hpsor|hu0sdlg sd|uroo wd{hv zhqw iurp urxjko| 73( dw wkh eh0
jlqqlqj ri wkh qlqhwlhv wr 541::( lq 4<<91

Nudpdu} dqg Sklolssrq +4<<<, vwxg| wkh lpsdfw ri fkdqjhv ri wrwdo oderu frvwv
rq hpsor|phqw ri orz0zdjh zrunhuv lq Iudqfh lq d shulrg/ 4<<3 wr 4<<:/ wkdw
vdz vxgghq dqg odujh fkdqjhv lq wkhvh frvwv1 Wkh| xvh orqjlwxglqdo gdwd iurp
wkh Iuhqfk oderu Irufh vxuyh| +� hqtxíwh hpsorl �, lq rughu wr xqghuvwdqg wkh
frqvhtxhqfhv ri uhdo ghfuhdvhv dqg uhdo lqfuhdvhv ri wkh oderu frvw1 Lq sduwlfxodu/
wkh| h{dplqh wkh wudqvlwlrq suredelolwlhv iurp hpsor|phqw wr qrq0hpsor|phqw
dqg iurp qrq0hpsor|phqw wr hpsor|phqw1 Wr hvwlpdwh wkh h�hfwv ri wkh fkdqjhv
lq wkh frvwv/ wkh| frpsduh wkhvh wudqvlwlrqv ehwzhhq |hduv dv zhoo dv zlwklq d |hdu1
Lq sduwlfxodu/ wkh| frpsduh wkh wudqvlwlrq suredelolwlhv ri wkh zrunhuv wkdw zhuh
gluhfwo| d�hfwhg e| wkh fkdqjhv zlwk wkh wudqvlwlrq suredelolwlhv ri zrunhuv forvhvw
lq wkh zdjh glvwulexwlrq wr wkrvh gluhfwo| d�hfwhg1 Lq doo |hduv zlwk dq lqfuhdvlqj
plqlpxp frvw/ wkh cwuhdwphqw* jurxs +xvlqj dexvlyho| wkh yrfdexodu| ri frqwuroohg
h{shulphqwv, frpsulvhv doo zrunhuv zkrvh frvwv lq |hdu | olh ehwzhhq wkh rog +|hdu
|, dqg wkh qhz +|hdu | n �, plqlpxp1 Lq wkrvh |hduv/ wkh| vhh zkhwkhu wkhvh
zrunhuv orvh hpsor|phqw pruh iuhtxhqwo| wkdq zrunhuv sdlg pdujlqdoo| deryh wkh
qhz plqlpxp frvw1 Lq doo |hduv zlwk d ghfuhdvlqj plqlpxp/ wkh cwuhdwphqw* jurxs
frpsulvhv doo zrunhuv zkrvh frvwv lq |hdu | olh ehwzhhq wkh suhvhqw plqlpxp frvw
+|hdu |, dqg wkh rog +|hdu | � �, plqlpxp frvw1 Lq wkrvh |hduv/ wkh| vhh zkhwkhu
vxfk zrunhuv frph pruh riwhq iurp qrq0hpsor|phqw wkdq wkrvh sdlg pdujlqdoo|
deryh wkh rog plqlpxp frvw145

Wkhlu uhvxowv fdq eh vxppdul}hg dv iroorzv1 Iru |hduv ri lqfuhdvlqj plqlpxp
frvw/ dq lqfuhdvh ri 4( ri wkh frvw lpsolhv urxjko| dq lqfuhdvh ri 6( lq wkh sured0
elolw| ri wudqvlwlqj iurp hpsor|phqw wr qrq0hpsor|phqw iru wkh wuhdwhg zrunhuv/
wkh uhvxowlqj hodvwlflw| ehlqj 061 Iru |hduv ri ghfuhdvlqj plqlpxp frvw/ uhvxowv duh
ohvv fohdufxw1 Lq sduwlfxodu/ hylghqfh vhhpv wr vxjjhvw wkdw wkh lpsdfw lv plwljdwhg
e| vxevwlwxwlrq ehwzhhq zrunhuv zlwk zdjhv vxuurxqglqj wkh plqlpxp1 Ixuwkhu0
pruh/ dqhfgrwdo hylghqfh whqgv wr vkrz wkdw hpsor|huv pd| qrw eh ixoo| frqylqfhg
|hw wkdw wkh fkdqjh lq wkh frvw zloo eh hyhuodvwlqj1

Lq dgglwlrq wr wkhvh uhgxfwlrqv iru orz0zdjh zrunhuv/ frqwudfwv lq ydulrxv |rxwk

45Wkhvh uhvxowv duh rewdlqhg iurp wkh hvwlpdwlrq ri d orjlw wudqvlwlrq prgho zlwk wzr vwdwhv/
hpsor|phqw dqg qrq0hpsor|phqw/ zlwkrxw xqrevhuyhg lqglylgxdo khwhurjhqhlw| ru vhohfwlylw|
htxdwlrq1
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hpsor|phqw surjudpv r�hu hlwkhu plqlpxp zdjh h{hpswlrqv +dssuhqwlfhvkls frq0
wudfwv/ iru lqvwdqfh, ru sd|uroo wd{ h{hpswlrqv1 Wkhvh surjudpv zhuh wkh irfxv ri
Erqqdo/ Irxjëuh/ dqg Vìudqgrq +4<<:, dqg ri Pdjqdf +4<<;,1 Wr ixoo| frqfhqwudwh
rq wkh h�hfwv ri wkh fkdqjhv lq wkh oderu frvw iru wkh xvxdo w|shv ri frqwudfwv/ Nud0
pdu} dqg Sklolssrq gr qrw lqfoxgh |rxqj zrunhuv +ehorz 58, hpsor|hg xqghu dq|
vshfldo surjudp lq wkhlu dqdo|vlv1 Lqghhg/ vxfk zrunhuv rqo| uhsuhvhqw d yhu| vpdoo
sursruwlrq ri wkh hpsor|hg srsxodwlrq1 Uhjuhvvlqj iru gl�huhqw djh jurxsv/ wkh|
�qg wkdw wkh hodvwlflw| lv X0vkdshg/ dqg h{wuhpho| kljk iru zrunhuv ehwzhhq 58 dqg
631 Iru vxfk zrunhuv sdlg dw wkh plqlpxp zdjh/ d 4( lqfuhdvh lq wkh plqlpxp
frvw lpsolhv d 6 wr 8( lqfuhdvh lq wkh suredelolw| wr ehfrph qrq0hpsor|hg1

Doo lq doo/ Nudpdu} dqg Sklolssrq whqg wr revhuyh vxevwlwxwlrq lq idyru ri zrun0
huv zkr ehqh�w iurp wkh wd{ vxevlglhv1 Wklv vxevwlwxwlrq lv dfklhyhg e| pryhphqwv
zlwklq wkh zdjh glvwulexwlrq1

91 Frqfoxvlrq

Lq wklv duwlfoh/ zh kdyh suhvhqwhg d vxppdu| ri uhfhqw plfurhfrqrphwulf uhvxowv
rq wkh hydoxdwlrq ri wkh h�hfwv ri dfwlyh oderu pdunhw srolflhv rq |rxwk hpsor|0
phqw1 Zh irfxvhg rxu glvfxvvlrq rq wkuhh w|shv ri srolflhv= +4, |rxwk hpsor|0
phqw vfkhphv iru rxw0ri0hpsor|phqw dqg orz0vnloohg |rxqj dgxowv/ +5, rq0wkh0mre
wudlqlqj vfkhphv/ +6, sd|uroo wd{ vxevlglhv iru plqlpxp zdjh zrunhuv1 Wudlqlqj
surjudpv iru xqhpsor|hg |rxqj zrunhuv kdyh lq jhqhudo qr h�hfwv rq srvw0wudlqlqj
zdjhv ru hpsor|phqw suredelolwlhv/ h{fhsw li wkh| kdyh d odujh wudlqlqj frqwhqw1
Lq frqwudvw/ wkh uhgxfwlrq ri oderu frvwv kdyh vljql�fdqw h�hfwv rq hpsor|phqw
suredelolwlhv ri orz0zdjh zrunhuv/ hyhq wkrxjk wkh h�hfwv dsshdu wr eh vwurqjhu
iru zrunhuv ehwzhhq 58 dqg 631 Lqghhg/ wkh phvvdjh wkdw rqh pxvw gudz iurp wkhvh
uhvxowv duh forvh wr wkrvh irxqg lq rwkhu frxqwulhv1 Lw lv dovr udwkhu qhjdwlyh lq wkdw
vxfk vfkhphv gr qrw dsshdu wr h!flhqwo| lpsuryh kxpdq fdslwdo lqyhvwphqwv ri
orz0vnloo zrunhuv1

Krzhyhu/ wkhvh surjudpv dovr sod| dq lqvxudqfh uroh lq edg wlphv1 Lq sduwlfxodu/
wkh| pd| r�hu d whpsrudu| vkhowhu djdlqvw kxpdq fdslwdo orvvhv zkloh xqhpsor|hg1
Xvlqj klv sdudphwhu hvwlpdwhv/ Pdjqdf +4<<;, vlpxodwhv wkh h�hfwv ri d srolf| wkdw
vxssuhvvhv wudlqlqj vfkhphv1 Wklv h{huflvh vkrzv wkdw/ ryhu wkh shulrg/ xqhpsor|0
phqw udwh lqfuhdvhv dv zhoo dv hpsor|phqw1 Lq dgglwlrq/ d iudfwlrq ri |rxqj shrsoh
vwd| orqjhu lq vfkrro1 Lq wklv iudphzrun/ kh �qgv qr h�hfw ri wudlqlqj vfkhphv1

Wr frqfoxgh/ zh vxjjhvw lpsruwdqw dyhqxhv iru uhvhdufk1 Iluvw/ wr uhfryhu plg0
whup wr orqj0whup h�hfwv ri hpsor|phqw vfkhphv/ orqjhu sdqho gdwd vhwv pxvw
eh frqvwuxfwhg1 Vhfrqg/ lqirupdwlrq rq wkh hpsor|lqj �up lv qhhghg1 Lq wkdw uh0
vshfw/ ehwwhu dffhvv wr dgplqlvwudwlyh sdqho gdwd vhwv frqwdlqlqj pdwfkhg hpsor|hu0
hpsor|hh lqirupdwlrq zrxog eh hvshfldoo| xvhixo1 Wklv w|sh ri gdwd zrxog doorz xv
wr h{dplqh wkh h�hfwv ri rq0wkh0mre wudlqlqj rq �up surgxfwlylw| ru wkh h�hfwv ri
vxevlglhv rq vxevwlwxwlrq ehwzhhq ydulrxv fdwhjrulhv ri zrunhuv1 Ri sduwlfxodu lp0
sruwdqfh lv wkh vxevwlwxwlrq ehwzhhq |rxqj zrunhuv dqg roghu rqhv wkurxjk |rxwk
hpsor|phqw vfkhphv rq rqh vlgh dqg hduo| uhwluhphqw surjudpv rq wkh rwkhu1
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H�hfwv ri Zrun Uhodwhg Wudlqlqj lq Eulwdlq/ Wkh Lqvwlwxwh iru Ilvfdo Vwxglhv= Orq0
grq1

Elodq gh od Srolwltxh gh o*Hpsorl hq 4<<9/ 4<<:/ Ohv Grvvlhuv gh od
GDUHV/ Qr 809/ Od Grfxphqwdwlrq Iudqêdlvh= Sdulv1

Erqqdo/ O1/ Iohxu|/ O1 dqg P1 E1 Urfkdug/ 4<<</ �O*lqvhuwlrq surihvvlrq0
qhooh ghv dssuhqwlv hw ghv o|fìhqv surihvvlrqqhov= ghv hpsorlv surfkhv ghv irupdwlrqv
vxlylhv�/ Hfrqrplh hw Vwdwlvwltxh/ 656/ 60631

Erqqdo/ O1/ Irxjëuh/ G1/ dqg D1/ Vìudqgrq/ 4<<:/ �Hydoxdwlqj wkh Lpsdfw
ri Iuhqfk Hpsor|phqw Srolflhv rq Lqglylgxdo oderu Pdunhw Klvwrulhv�/ Uhylhz ri
Hfrqrplf Vwxglhv/ 97= 9;60:461

Eurgdw|/ W1/ Fuìsrq/ E1/ dqg G1/ Irxjëuh/ 4<<</ �Xvlqj Pdwfklqj Hvwl0
pdwruv wr Hydoxdwh Dowhuqdwlyh \rxwk Hpsor|phqw Surjudpphv= Hylghqfh iurp
Iudqfh/ 4<;904<;; dqg 4<<804<<;�/ plphr/ FUHVW1

Fdug/ G1/ dqg D1 Nuxhjhu/ 4<<7/ �Plqlpxp Zdjhv dqg Hpsor|phqw= d
Fdvh Vwxg| ri wkh Idvw0Irrg Lqgxvwu| lq Qhz Mhuvh| dqg Shqqv|oydqld/� Dphulfdq
Hfrqrplf Uhylhz/ ;7 +7,= ::50:<61

Fdug/ G1/ dqg D1 Nuxhjhu/ 4<<;/ �D Uhdqdo|vlv ri wkh H�hfw ri wkh Qhz Mhu0
vh| Plqlpxp Zdjh Lqfuhdvh rq Hpsor|phqw Xvlqj Uhsuhvhqwdwlyh Sd|uroo Gdwd�/
QEHU Zrunlqj Sdshu Qr1 96;91

Fdug/ G1/ dqg G1 Vxoolydq/ 4<;;/ �Phdvxulqj wkh H�hfw ri Vxevlgl}hg
Wudlqlqj Surjudpv rq Pryhphqwv Lq dqg Rxw ri Hpsor|phqw�/ Hfrqrphwulfd/
89+6,=7<:08631

GDUHV/ 4<<9/ 73 dqv gh srolwltxhv gh o*hpsorl/ Od Grfxphqwdwlrq Iudqêdlvh=
Sdulv1

Ghodph/ H1/ dqg I1 Nudpdu}/ 4<<:/ �Hqwuhsulvhv hw irupdwlrq frqwlqxh�/
Hfrqrplh hw Suìylvlrq/ 45:= 960;51

GlQdugr/ M1/ Iruwlq/ Q1 P1/ dqg W1 Ohplhx{/ 4<<9/ �Oderu Pdunhw Lqvwl0
wxwlrqv dqg wkh Glvwulexwlrq ri Zdjhv/ 4<:604<<5= D Vhplsdudphwulf Dssurdfk�/
Hfrqrphwulfd/ 97= 4334043771

Hehuzhlq/ F1/ Kdp/ M1 F1/ dqg U1 M1 OdOrqgh/ 4<<:/ �Wkh Lpsdfw ri
Ehlqj R�huhg dqg Uhfhlylqj Fodvvurrp Wudlqlqj rq wkh Hpsor|phqw Klvwrulhv ri
Glvdgydqwdjhg Zrphq�/ Uhylhz ri Hfrqrplf Vwxglhv/ 97= 98809;51

Irxjëuh/ G1/ Jrx{/ G1/ dqg H1 Pdxulq / 4<<;/ �Irupdwlrq frqwlqxh hw
fduulëuhv vdoduldohv= Xqh ìydoxdwlrq vxu grqqìhv lqglylgxhoohv�/ FUHVW Zrunlqj
Sdshu Qr1 <;76/ iruwkfrplqj lq Dqqdohv g*Hfrqrplh hw Vwdwlvwltxh1

Khfnpdq/ M1 M1/ dqg M1 Y1 Krw}/ 4<;</ �Fkrrvlqj Dprqj Dowhuqdwlyh
Qrqh{shulphqwdo Phwkrgv iru Hvwlpdwlqj wkh Lpsdfw ri Vrfldo Surjudpv= Wkh
Fdvh ri Pdqsrzhu Wudlqlqj�/ Mrxuqdo ri wkh Dphulfdq Vwdwlvwlfdo Dvvrfldwlrq/
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;7+73;,=;950:71
Khfnpdq/ M1 M1/ Lfklpxud/ K1/ Vplwk/ M1/ dqg S1 Wrgg/ 4<<;/ �Fkdudf0

whul}lqj Vhohfwlrq Eldv Xvlqj H{shulphqwdo Gdwd�/ Hfrqrphwulfd/ 99= 434:0<;
Khfnpdq/ M1 M1/ Lfklpxud/ K1/ dqg S1 Wrgg/ 4<<:/ �Pdwfklqj dv dq

Hfrqrphwulf Hydoxdwlrq Hvwlpdwru= Hylghqfh iurp Hydoxdwlqj d Mre Wudlqlqj Sur0
judpph�/ Wkh Uhylhz ri Hfrqrplf Vwxglhv/ 97= 938087

Khfnpdq/ M1 M/ dqg U1 Uree/ 4<;8/ �Dowhuqdwlyh Phwkrgv iru Hydoxdwlqj
wkh Lpsdfw ri Lqwhuyhqwlrqv� lq Orqjlwxglqdo Dqdo|vlv ri Oderu Pdunhw Gdwd/ M1M1
Khfnpdq dqg E1/Vlqjhu +hgv1,/ Fdpeulgjh Xqlyhuvlw| Suhvv= Qhz \run1

Khfnpdq/ M1 M1/ dqg M1 Vplwk/ 4<<8/ �Dvvhvvlqj wkh Fdvh iru Vrfldo H{shu0
lphqwv�/ Mrxuqdo ri Hfrqrplf Shuvshfwlyhv/ </ ;804331

Khfnpdq/ M1 M1/ Vplwk/ M1/ dqg Q1 Fohphqwv/ 4<<:/ �Pdnlqj wkhPrvw Rxw
ri Surjudp Hydoxdwlrqv dqg Vrfldo H{shulphqwv= Dffrxqwlqj iru Khwhurjhqhlw| lq
Surjudp Lpsdfwv�/ Uhylhz ri Hfrqrplf Vwxglhv/ 97= 7;:08691

LQVHH0Oldlvrqv Vrfldohv0GDUHV/ 4<<;/ Od irupdwlrq frqwlqxh hq hqwuh0
sulvh/ Grvvlhu Wkìpdwltxh Qr1 </ Hglwlrqv Oldlvrqv= Sdulv1

Nudpdu}/ I1/ dqg W1 Sklolssrq/ 4<<</ �Wkh Lpsdfw ri Gl�huhqwldo Sd|uroo
Wd{ Vxevlglhv rq Plqlpxp Zdjh Hpsor|phqw�/ plphr/ FUHVW1

OdOrqgh/ U1/ 4<<8/ �Wkh Surplvh ri Sxeolf Vhfwru0Vsrqvruhg Wudlqlqj Sur0
judpv�/ Mrxuqdo ri Hfrqrplf Shuvshfwlyhv/ <+5,=47<09;1

Odqfdvwhu W1/ 4<<3/ Wkh Hfrqrphwulf Dqdo|vlv ri Wudqvlwlrq Gdwd/ Fdpeulgjh
Xqlyhuvlw| Suhvv= Fdpeulgjh1

Ohfkhqh/ Y1/ dqg W1/ Pdjqdf/ 4<<9/ �O*ìydoxdwlrq ghv srolwltxhv sxeoltxhv
g*lqvhuwlrq ghv mhxqhv vxu oh pdufkì gx wudydlo�/ lq Ohv mhxqhv hw o*hpsorl/ Fdklhuv
Wudydlo hw Hpsorl/ Od Grfxphqwdwlrq Iudqêdlvh= Sdulv1

O|qfk/ O1/ +hg1,/ 4<<7/ Wudlqlqj dqg wkh Sulydwh Vhfwru1 Lqwhuqdwlrqdo Frp0
sdulvrqv1 QEHU Vhulhv lq Frpsdudwlyh Oderu Pdunhwv/ Xqlyhuvlw| ri Fklfdjr
Suhvv= Fklfdjr1

Pdjqdf/ W1/ 4<<:/ �Ohv vwdjhv hw o*lqvhuwlrq surihvvlrqqhooh ghv mhxqhv= xqh
ìydoxdwlrq vwdwlvwltxh�/ Hfrqrplh hw Vwdwlvwltxh/ 6370638= :80<71

Pdjqdf/ W1/ 4<<;/ �Vwdwh Ghshqghqfh dqg Khwhurjhqhlw| lq \rxwk Hpsor|0
phqw Klvwrulhv�/ FUHVW Zrunlqj Sdshu q� <:7:1

Ph|hu/ E1/ 4<<8/ �Ohvvrqv iurp wkh X1V1 Xqhpsor|phqw Lqvxudqfh H{shul0
phqwv�/ Mrxuqdo ri Hfrqrplf Olwhudwxuh/ 66+4,/ <404641

Slvfknh/ M1/ 4<<9/ �Frqwlqxrxv Wudlqlqj lq Jhupdq|�/ QEHU Zrunlqj Sdshu
Qr1 8;5<1

Ulgghu/ J1/ 4<;9/ �Dq Hyhqw Klvwru| Dssurdfk wr wkh Hydoxdwlrq ri Wudlqlqj/
Uhfuxlwphqw dqg Hpsor|phqw Surjudpphv�/ Mrxuqdo ri Dssolhg Hfrqrphwulfv/
4=43<04591

Vfdushwwd/ V1/ 4<<6/ �Dvvhvvlqj wkh Uroh ri oderu Pdunhw Srolflhv dqg Lqvwl0
wxwlrqdo Vhwwlqjv rq Xqhpsor|phqw= D Furvv0Frxqwu| Vwxg|�/ RHFG Hfrqrplf
Vwxglhv/ 59/ 8604461

Vroorjrxe/ P1/ dqg Y1 Xoulfk/ 4<<</ �Ohv mhxqhv hq dssuhqwlvvdjh rx hq
o|fìh surihvvlrqqho1 Xqh phvxuh txdqwlwdwlyh hw txdolwdwlyh gh ohxu lqvhuwlrq vxu oh
pdufkì gx wudydlo�/ Hfrqrplh hw Vwdwlvwltxh/ 656/ 640851

Vrvnlfh/ G1/ 4<<7/ �Wkh Jhupdq Wudlqlqj V|vwhp= Uhfrqflolqj Pdunhwv dqg
Lqvwlwxwlrqv�/ lq Wudlqlqj dqg wkh Sulydwh Vhfwru1 Lqwhuqdwlrqdo Frpsdulvrqv/ O1
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O|qfk +hg1,/ QEHU Vhulhv lq Frpsdudwlyh Oderu Pdunhwv/ Xqlyhuvlw| ri Fklfdjr
Suhvv= Fklfdjr/ 580931
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