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Wkh H>hfw ri Dgrohvfhqw H{shulhqfh rq Oderu
Pdunhw Rxwfrphv= Wkh Fdvh ri Khljkwú

Qlfrod Shuvlfr/ Dqguhz Srvwohzdlwh/ dqg Gdq Vloyhupdq
Xqlyhuvlw| ri Shqqv|oydqld|

Qryhpehu 9/ 5334

Devwudfw

Wdoohu zrunhuv uhfhlyh d zdjh suhplxp/ dqg wkh glvsdulw| lq zdjhv lv vlpl0
odu lq pdjqlwxgh wr wkh udfh dqg jhqghu jdsv1 Zh h{sorlw wkh yduldwlrq lq dq
lqglylgxdo*v khljkw ryhu wlph wr h{soruh wkh zd| lq zklfk khljkw d>hfwv zdjhv1
Vshfl?fdoo|/ zh vkrz wkdw iru zklwh pdohv/ wkh h>hfw ri dgxow khljkw lv hvvhqwldoo|
holplqdwhg zkhq dgrohvfhqw khljkw lv wdnhq lqwr dffrxqw1 Zh wdnh wklv dv hyl0
ghqfh wkdw dgrohvfhqw khljkw kdv lpsruwdqw hfrqrplf lpsolfdwlrqv orqj diwhu wkh
wlph wkdw lw lv revhuydeoh wr rwkhuv/ dqg zh h{soruh wkh fkdqqhov wkurxjk zklfk
wkh h>hfwv pljkw eh pdqlihvwhg1

4 Lqwurgxfwlrq

Oderu pdunhw rxwfrphv duh olnho| wr gl>hu ghshqglqj rq d shuvrq*v rxwzdug fkdudf0
whulvwlfv1 Wkhvh gl>huhqfhv kdyh prwlydwhg d odujh erg| ri uhvhdufk irfxvvhg rq wkh
glvsdulwlhv dfurvv udfldo dqg jhqghu jurxsv1 Eh|rqg hvwdeolvklqj wkh pdjqlwxgh ri wkh
glvsdulwlhv/ d jrdo ri wklv uhvhdufk lv wr lghqwli| wkh fkdqqhov wkurxjk zklfk wkhvh jdsv
ghyhors1 Lq wklv sdshu zh wdnh xs wkh vdph uhvhdufk djhqgd zlwk uhvshfw wr khljkw1 Zh
vwduw e| hvwlpdwlqj wkh pdjqlwxgh ri wkh khljkw suhplxp/ dqg ?qg lw frpsdudeoh wr

úWklv zrun zdv vxssruwhg e| Qdwlrqdo Vflhqfh Irxqgdwlrq judqwv VHV 33<8:9; dqg VHV033:;;:3/
zklfk lv judwhixoo| dfnqrzohgjhg1 Zh wkdqn Mhuh Ehkupdq/ Gdq Kdphuphvk/ Fkulv Shwhuvrq/ Pdun
Urvhq}zhlj dqg sduwlfxoduo| Nhq Zroslq iru khosixo frqyhuvdwlrqv1

|Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| ri Shqqv|oydqld/ 6:4; Orfxvw Zdon/ Sklodghoskld SD 4<4371
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wkrvh dvvrfldwhg zlwk udfh dqg jhqghu14 Zh wkhq wdnh dgydqwdjh ri d vshfldo ihdwxuh ri
khljkw uhodwlyh wr udfh dqg jhqghu= khljkw ydulhv ryhu wlph/ vr wkdw d uhodwlyho| wdoo 490
|hdu rog pd| wxuq rxw wr eh d uhodwlyho| vkruw dgxow/ dqg ylfh yhuvd1 Wklv wlph0yduldwlrq
doorzv xv wr lqyhvwljdwh wkh vwdjh ri ghyhorsphqw dw zklfk kdylqj wkh fkdudfwhulvwlf +lq
rxu fdvh/ ehlqj vkruw, prvw vwurqjo| ghwhuplqhv wkh zdjh glvsdulw|1 Zh ?qg wkdw ehlqj
uhodwlyho| vkruw wkurxjk wkh whhq |hduv +dv rssrvhg wr dgxowkrrg ru hduo| fklogkrrg,
hvvhqwldoo| ghwhuplqhv wkh uhwxuqv wr khljkw1 Zh vxjjhvw wkdw vrfldo h>hfwv pljkw eh
dq lpsruwdqw fkdqqho iru wkh hphujhqfh ri wkh khljkw suhplxp1

Khljkw lv zlgho| eholhyhg wr eh dq lpsruwdqw lqjuhglhqw ri surihvvlrqdo dqg shuvrqdo
vxffhvv1 Srsxodu errnv glvfxvv wkh dgydqwdjhv ri ehlqj wdoo15 Lq wkh sdvw 46 XV
suhvlghqwldo hohfwlrqv/ wkh wdoohu fdqglgdwh kdv zrq 43 wlphv +wkh prvw uhfhqw h{fhswlrq
ehlqj Jhrujh Z1 Exvk, dqg/ dv vkrzq lq Iljxuh 4/ suhvlghqwv whqg wr eh glvwlqfwo|
wdoohu wkdq wkh dyhudjh srsxodwlrq16

5RRVHYHOW &OLQWRQ-RKQVRQ

0DGLVRQ

-HIIHUV RQ
: DVKLQJWRQ /LQFROQ

8;

93

95

97

99

9;

:3

:5

:7

:9

:;

DVKLQJWRQ/ #*HRUJH
4:<:
4:;<

+DUULVRQ /#: LOOLDP
+HQU\
4;74

-RKQVRQ /#$QGUHZ
4;9<
4;98

0F. LQ OH\ /#: LOOLDP
4<34
4;<:

7UXPDQ /#+DUU\ #6 1
4<86
4<78

%XVK/ #*HRUJH
4<<6
4<;<

3 UHV LGHQW LD O#+HLJKW# +LQ 1,

$YHUDJH#+HLJKW# LQ#3RSXODW LRQ

Iljxuh 4= Khljkw ri XV Suhvlghqwv

Wkhuh lv dq dfdghplf olwhudwxuh wkdw lqyhvwljdwhv wkh srvvlelolw| wkdw oderu pdunhwv

4Zkloh iru phwkrgrorjlfdo sxusrvhv zh zloo frpsduh rxu dqdo|vlv zlwk wkh olwhudwxuh rq udfldo dqg
jhqghu glvfulplqdwlrq/ zh gr qrw lpso| wkdw khljkw glvfulplqdwlrq/ li wkh whup zhuh zhoo0gh?qhg/ lv
prudoo| htxlydohqw wr udfldo ru jhqghu eldv1

5Vhh/ iru h{dpsoh/ Wkh Khljkw ri \rxu Olih e| Udosk Nh|hv= Olwwoh/ Eurzq dqg Fr1 4<;31
6Wkh khljkw ri Suhvlghqwv lv wdnhq iurp kwws=22zzz1xyp1hgx2�wvkhsdug2wdoo1kwpo1 Wkh dyhudjh

khljkw lq wkh srsxodwlrq lv wdnhq iurp Vwhfnho +4<<8, dqg lv wkh dgxow khljkw ri zklwh pdohv eruq lq wkh
XV durxqg wkh |hdu lq zklfk wkh suhvlghqw zdv lq r!fh1 Ehfdxvh dyhudjh khljkw lv wuhqglqj xs/ lq dq|
jlyhq |hdu wklv phdvxuh prvw olnho| ryhuhvwlpdwhv wkh dyhudjh khljkw ri dgxowv lq wkh XV srsxodwlrq1
Wkh shulrg 4;8304<33 ryhu zklfk wkh khljkw wuhqg  dwwhqv lv d srvvleoh h{fhswlrq1
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uhzdug khljkw vhsdudwh iurp delolw|17 Iroorzlqj d vwdqgdug dssurdfk wkdw dffrxqwv iru
gl>huhqfhv lq surgxfwlyh fkdudfwhulvwlfv dqg lqwhusuhwv wkh uhvlgxdo zdjh gl>huhqwldo dv
d khljkw suhplxp/ sulru uhvhdufk kdv hvwlpdwhg wkdw dq dgglwlrqdo lqfk ri khljkw lv
dvvrfldwhg zlwk d 313580818 shufhqw lqfuhdvh lq suhglfwhg zdjhv1 Wdnlqj lqwr dffrxqw
wkh srwhqwldo eldvhv doorzhg e| prvw ri wkh suhylrxv olwhudwxuh/8 dqg xvlqj gdwd iurp
Eulwdlq*v Qdwlrqdo Fklog Ghyhorsphqw Vxuyh| +QFGV, zh ?qg wkdw dprqj zklwh Eulwlvk
phq/ hyhu| dgglwlrqdo lqfk ri khljkw lv dvvrfldwhg zlwk d 41: shufhqw lqfuhdvh lq zdjhv1
Lq d frpsohphqwdu| dqdo|vlv/ gudzlqj rq gdwd iurp wkh Qdwlrqdo Orqjlwxglqdo Vxuyh|
ri \rxwk +QOV\, zh ?qg wkdw dprqj dgxow zklwh pdohv lq wkh XV/ hyhu| dgglwlrqdo lqfk
ri khljkw lv dvvrfldwhg zlwk d 41; shufhqw lqfuhdvh lq zdjhv1 Dv wkh lqwhutxduwloh udqjh
ri dgxow khljkwv vsdqv 7 wr 8 lqfkhv lq rxu gdwd +lq Eulwdlq dqg wkh XV/ uhvshfwlyho|,/
wkh vkruwhu txduwhu ri wkh srsxodwlrq hduqv rq dyhudjh durxqg 43 shufhqw ohvv wkdq
wkh wdoohvw txduwhu1 Wkh lpsdfw ri wklv khljkw zdjh glvsdulw| lv frpsdudeoh wr wkrvh
dvvrfldwhg zlwk fkdudfwhulvwlfv vxfk dv udfh ru jhqghu19

Eh|rqg hvwlpdwlqj wkh pdjqlwxgh ri wkh khljkw suhplxp/ rxu sulpdu| irfxv lv wr
lqyhvwljdwh lwv urrwv1 Vhyhudo sodxvleoh wkhrulhv kdyh ehhq sursrvhg iru zk| pdunhwv
pljkw wuhdw vkruwhu shrsoh gl>huhqwo|1 D ohdglqj wkhru| lq vrfldo sv|fkrorj| ghvfulehv
wkh lqwhushuvrqdo grplqdqfh ghulyhg iurp khljkw1 Dffruglqj wr wklv wkhru|/ vkruw
shrsoh duh vwljpdwl}hg e| rwkhuv/ shufhlyhg ohvv srvlwlyho|/ dqg wkxv sodfhg dw d glv0
dgydqwdjh lq qhjrwldwlqj lqwhushuvrqdo ghdolqjv1: Hyroxwlrqdu| vhohfwlrq pd| dovr
h{sodlq glvdgydqwdjhv ri ehlqj vkruwhu wkdq frpshwlwruv1 Dv wkh kxpdq vshflhv hyroyhg/
wr wkh h{whqw wkdw vl}h surylghg d gluhfw dgydqwdjh lq wkh frpshwlwlrq iru uhvrxufhv/
d suhihuhqfh iru dvvrfldwlqj zlwk wdoo shrsoh pljkw kdyh ehhq qdwxudoo| vhohfwhg1 Lq
dgglwlrq/ juhdwhu khljkw pd| kdyh vljqdohg jrrg khdowk wkurxjkrxw wkh ghyhorsphqw
surfhvv/ dqg wkhuhiruh d jhqhwlf pdnhxs urexvw wr looqhvv dqg ghsulydwlrq1 Wr wkh gh0
juhh wkdw wklv vljqdo wudqvodwhg lqwr d suhihuhqfh iru wdoohu pdwhv/ wklv pd| surylgh dq

7Wklv uhvhdufk lv irxqg pdlqo| lq wkh vrflrorj| dqg sv|fkrorj| olwhudwxuhv1 Iru d uhylhz ri wkh
hylghqfh iurp vrflrorj| dqg sv|fkrorj| vhh Pduwho dqg Eloohu +4<;:,1 D pruh uhfhqw h{dpsoh iurp
wklv olwhudwxuh lv Iulh}h hw do1 +4<<5,1 Lpsruwdqwo|/ wklv hylghqfh lv qrw rqo| gudzq iurp ohvv ghyhorshg
hfrqrplhv zkhuh sk|vlfdo vl}h pd| eh dq lpsruwdqw ghwhuplqdqw ri surgxfwlylw| +vhh Vwhfnho +4<<8, iru
d uhylhz ri wkh frqqhfwlrq ehwzhhq khljkw dqg vwdqgdug ri olylqj,1 Lq hfrqrplfv dqg uhodwhg olwhudwxuhv
vhh/ h1j1/ Ehkupdq dqg Urvhq}zhlj +5334,/ Ork +4<<6,/ dqg Vdujhqw dqg Eodqfk rzhu +4<<7,1

8Ehukpdq dqg Urvhq}zhlj +5334, lv dq lpsruwdqw h{fhswlrq1
9Fruuhfwlqj iru gl>huhqfhv lq idplo| edfnjurxqg dqg uhjlrq ri uhvlghqfh/ zh hvwlpdwh wkh eodfn0

zklwh zdjh jds wr eh dssur{lpdwho| 48( dprqj ixoo wlph pdoh zrunhuv lq wkh QOV\1 Vlplodu dqdo|vlv
lqglfdwhv wkdw wkh pdoh0ihpdoh zdjh jds lv dssur{lpdwho| 53( dprqj zklwh ixoo0wlph zrunhuv lq erwk
wkh QFGV dqg QOV\1

:Vhh/ Pduwho dqg Eloohu +4<;:, dqg Iulh}h/ hw do1 +4<<3,/ +4<:;,1
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h{sodqdwlrq iru zk|/ rwkhu wklqjv htxdo/ vkruwhu shrsoh pd| eh ylhzhg dv ohvv ydox0
deoh1 Wkhvh wkhrulhv duh ghvljqhg wr h{sodlq d cwdvwh* iru khljkw dprqj hpsor|huv1 D
?qdo wkhru| hpskdvl}hv vhoi0lpdjh e| sodflqj wkh urrwv ri wkh khljkw suhplxp lq d
vxshulru frqfhswlrq ri vhoi wkdw lv dfklhyhg wkurxjk d frpsdulvrq zlwk d fxowxudoo|0
dqg vrfldoo|0ghwhuplqhg qrwlrq ri lghdo khljkw1 D juhdwhu vhoi0lpdjh ohdgv wr kljkhu
dfklhyhphqw wkurxjk d ydulhw| ri fkdqqhov/ lqfoxglqj shuvhyhudqfh dqg lqwhushuvrqdo
vnloov1

Wkh wkhrulhv suhvhqwhg deryh pd| dffrxqw iru wkh dgyhuvh frqvhtxhqfhv ri d fxu0
uhqw odfn ri khljkw1 Ri frxuvh/ wkh idfw wkdw zh revhuyh d khljkw zdjh suhplxp grhv
qrw lpso| wkdw vkruwhu zrunhuv duh shqdol}hg iru wkhlu fxuuhqw vwdwxuh1 Wkhuh pd| eh
dqrwkhu fkdudfwhulvwlf/ fruuhodwhg zlwk fxuuhqw khljkw dqg ydoxdeoh wr hpsor|huv wkdw
lv lq idfw dftxluhg dw vrph suh0pdunhw vwdjh1 Zh fdq wklqn ri wklv fkdudfwhulvwlf dv
d irup ri kxpdq fdslwdo/ d vhw ri vnloov erwk frjqlwlyh dqg qrq0frjqlwlyh/ wkdw lv df0
fxpxodwhg dw hduolhu vwdjhv ri ghyhorsphqw1 Li wklv fkdudfwhulvwlf zhuh xqrevhuydeoh
wr wkh uhvhdufkhu/ wkh orzhu zdjhv ri vkruwhu shrsoh zrxog eh lqfruuhfwo| dvfulehg wr
wkhlu odfn ri khljkw/ lqvwhdg ri wr wkhlu odfn ri kxpdq fdslwdo1 Iru h{dpsoh/ vkruw
fkloguhq/ li vwljpdwl}hg ehfdxvh ri wkhlu vwdwxuh/ pljkw ?qg lw pruh gl!fxow wr ghyhors
lqwhushuvrqdo vnloov/ srvlwlyh vhoi0frqfhswlrq/ ru pljkw vlpso| eh h{foxghg iurp sdu0
wlflsdwlrq lq jurxsv wkdw irvwhu wkh ghyhorsphqw ri frjqlwlyh dqg qrq0frjqlwlyh vnloov1
Wkh phfkdqlvpv wkdw jhqhudwh wkh glvdgydqwdjh ri vkruw shrsoh lq dftxlulqj kxpdq
fdslwdo frxog lqfoxgh dq| ri wkh fkdqqhov suhvhqwhg deryh +lqwhushuvrqdo grplqdqfh/
vhoi0lpdjh/ hwf1, zklfk pd| kdyh dq lpsdfw dw dq| hduo| vwdjh ri ghyhorsphqw1
Dq dowhuqdwlyh wkhru|/ vwdwlvwlfdo glvfulplqdwlrq/ pljkw suhglfw wkdw fkloguhq zkr
iruhfdvw ehlqj vkruw dgxowv lqyhvw ohvv lq kxpdq fdslwdo ehfdxvh wkh uhwxuqv wr kxpdq
fdslwdo duh vpdoohu iru vkruw dgxowv> d udwlrqdo lqglylgxdo zloo lqyhvw ohvv lq dvvhwv wkdw
surylgh orzhu shuvrqdo uhwxuq1

Ilqdoo|/ zh pljkw hqwhuwdlq d wkhru| wkdw sxvkhv edfn wkh vrxufh ri wkh khljkw suh0
plxp wr eluwk= wdoohu shrsoh pljkw eh hqgrzhg wr d juhdwhu ghjuhh zlwk vrph idyrudeoh
fkdudfwhulvwlfv1 Wkhvh fkdudfwhulvwlfv frxog eh idplo| uhvrxufhv zklfk udlvh d shu0
vrq*v surgxfwlylw|/ ru rwkhu fkdudfwhulvwlfv vxfk dv lqwhoohfwxdo vwdplqd ru zrun hqhuj|/
wkdw duh gluhfwo| surgxfwlyh fkdudfwhulvwlfv lqghshqghqw ri h{whuqdo idfwruv1

Glvwlqjxlvklqj dprqj wkhvh wkhrulhv lv lpsruwdqw iru xqghuvwdqglqj wkh fkdqqho
wkurxjk zklfk rxwzdug fkdudfwhulvwlfv d>hfw pdunhw rxwfrphv1 Wkh pdjqlwxgh ri wkh
khljkw suhplxp dorqh pdnhv lw lpsruwdqw wr lqyhvwljdwh wkhvh wkhrulhv1 Lq dgglwlrq/
xqghuvwdqglqj wkh zd|v lq zklfk khljkw d>hfwv lqfrph pd| vkhg oljkw rq rwkhu oderu
pdunhw glvsdulwlhv vxfk dv wkh udfh dqg jhqghu jdsv1 Lq wkh fdvh ri wkh khljkw suhplxp lw
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lv srvvleoh wr pdnh surjuhvv rq whvwv ri wkh uhodwlyh lpsruwdqfh ri wkhvh wkhrulhv1 Dorqh
dprqj frpprq edvhv ri oderu pdunhw glvsdulwlhv/ khljkw lv lpshupdqhqw1 Uhodwlyh
vwdwxuh/ dv gh?qhg ehorz/ riwhq dqg udqgrpo| fkdqjhv dv dq lqglylgxdo jurzv wr klv ru
khu ixoo dgxow khljkw1 Sduwlflsdqwv lq wkh QFGV zhuh phdvxuhg e| sk|vlfldqv dw djhv
:/ 44 dqg 49/ dqg vhoi0uhsruwhg khljkw dw djh 561 Uhvsrqghqwv wr wkh QOV\ surylghg
vhoi0uhsruwhg phdvxuhv ri khljkw lq 4<;4/ 4<;5 dqg 4<;81 Ri sduwlfxodu lqwhuhvw iru wkh
suhvhqw vwxg| lv wkdw lq hdfk ri wkhvh vdpsohv/ dprqj wkrvh zkr zhuh uhodwlyho| vkruw
zkhq |rxqj/ pdq| juhz wr ehfrph dyhudjh khljkw ru hyhq wdoo dgxowv1 Wkhvh fkdqjhv lq
uhodwlyh vwdwxuh surylgh dq rssruwxqlw| wr xqghuvwdqg ehwwhu wkh vrxufhv ri wkh khljkw
suhplxp1

Zh vkrz wkdw wkh suhsrqghudqfh ri wkh glvdgydqwdjh h{shulhqfhg e| vkruwhu dgxowv
rq wkh oderu pdunhw fdq eh h{sodlqhg e| wkh idfw wkdw/ rq dyhudjh/ wkhvh dgxowv zhuh dovr
vkruwhu dw djh 491 Pruh vshfl?fdoo|/ zh vkrz wkdw wzr dgxowv ri wkh vdph djh dqg khljkw
zkr zhuh gl>huhqw khljkwv dw djh 49 duh wuhdwhg gl>huhqwo| rq wkh oderu pdunhw= wkh
shuvrq zkr zdv wdoohu dv d whhq hduqv pruh1 Wklv ?qglqj vxjjhvwv wkdw d odujh iudfwlrq
ri wkh glvsdulw| lv qrw gxh wr d wdvwh iru wdoo dgxow zrunhuv/ ru wr dq| hpsor|hu*v
suhihuhqfh iru khljkw zkhq |rxqj +zklfk wkh hpsor|hu suhvxpdeo| fdqqrw revhuyh,>
udwkhu/ wkh glvsdulw| pxvw uh hfw d fkdudfwhulvwlf fruuhodwhg zlwk khljkw zkhq |rxqj1
Wklv revhuydwlrq ohdgv rxu lqyhvwljdwlrq dzd| iurp d wkhru| ri wkh oderu pdunhw*v wdvwh
iru khljkw/ dqg wrzdug dq dqdo|vlv ri wkh qdwxuh ri wkh xqrevhuydeoh fkdudfwhulvwlf1

Xvlqj wkh idfw wkdw QFGV phdvxuhv khljkw dw djhv : dqg 44 lq dgglwlrq wr 49 dqg
56 zh duh deoh wr sduvh wkh frqwulexwlrq wr wkh khljkw suhplxp ri ehlqj wdoo dw gl>huhqw
djhv1 Zkhq zh uhjuhvv zdjhv rq khljkw phdvxuhg dw djhv :/ 44/ 49/ dqg 56 zh ?qg wkdw
rqo| djh049 khljkw kdv d vljql?fdqw frh!flhqw1 Dprqj wkh gl>huhqw khljkwv/ wkdw lv/
khljkw dw djh 49 xqltxho| lq xhqfhv ixwxuh zdjhv1 Wkh qhjoljleoh uroh sod|hg e| khljkw
sulru wr djh 49 +wrjhwkhu zlwk rwkhu vxssruwlqj hylghqfh, vxjjhvwv wkdw wkh khljkw
suhplxp lv qrw vlpso| d suhplxp wr hduo| ghyhorsphqw/ dqg/ lq idfw/ rxu ?qglqjv
sodfh d orzhu erxqg rq wkh wlph dw zklfk khljkw dsshduv wr sod| lwv uroh1

Wkh zhdowk ri gdwd surylghg e| wkh QOV\ doorzv dq dqdo|vlv ri wkh fkdqqhov wkurxjk
zklfk whhq khljkw lq xhqfhv odwhu zdjhv1 Lq wkh XV gdwd/ wkrvh zkr zhuh uhodwlyho|
vkruw zkhq |rxqj zhuh ohvv olnho| wr sduwlflsdwh lq vrfldo dfwlylwlhv dvvrfldwhg zlwk wkh
dffxpxodwlrq ri surgxfwlyh vnloov dqg dwwulexwhv/; dqg uhsruw orzhu vhoi0hvwhhp1 Pxfk

;H{dpsohv ri kxpdq fdslwdo wkdw pljkw eh dftxluhg wkurxjk vxfk dfwlylwlhv lqfoxgh vnloov ri lqwhushu0
vrqdo qhjrwldwlrq/ vrfldo dgdswdeolw|/ dqg prwlydwlrq1 Surgxfwlyh dwwulexwhv wkdw duh riwhq dvfulehg wr
sduwlflsdwlrq lq h{wud0fxuulfxodu dfwlylwlhv lqfoxgh vhoi0hvwhhp dqg vhoi0glvflsolqh1 Vhh Khfnpdq +5333,
iru d frpsohwh glvfxvvlrq ri wkh lpsruwdqfh ri wkhvh cqrq0frjqlwlyh* vnloov/ dqg wkhlu ghyhorsphqw e|

8



ri wkh zdjh gl>huhqwldo fdq eh dffrxqwhg iru e| phdvxuhv ri sduwlflsdwlrq lq vfkrro0
vsrqvruhg qrq0dfdghplf dfwlylwlhv +vxfk dv dwkohwlfv dqg foxev,/ dqg e| phdvxuhv ri
vhoi0lpdjh1 Zh lqwhusuhw wkhvh ?qglqjv dv vxjjhvwlyh ri wkh h>hfwv ri vrfldo dqg fxo0
wxudo +qrq0pdunhw, idfwruv rq wkh ghyhorsphqw ri kxpdq fdslwdo dqg wkh glvwulexwlrq
ri hfrqrplf rxwfrphv1 Li/ lq idfw/ khljkw lv dprqj wkh vhohfwlrq fulwhuld iru dffhvv
wr vrfldo dfwlylwlhv/ wklv dvshfw ri wkh vrfldo duudqjhphqwv ri |rxqj shrsoh zrxog ds0
shdu wr kdyh lpsruwdqw h>hfwv rq hfrqrplf rxwfrphv lq dgxowkrrg1 Ylhzhg lq wklv
oljkw/ rxu ?qglqjv vxjjhvw wkdw vrfldo dqg fxowxudo vwljpd gxulqj dgrohvfhqfh/ udwkhu
wkdq frqwhpsrudqhrxv pdunhw glvfulplqdwlrq ru wkh dgydqwdjh ri dffhohudwhg suh0whhq
ghyhorsphqw/ pd| eh dw wkh urrw ri wkh glvsdulw| lq zdjhv dfurvv khljkwv1

Rxu ?qglqj wkdw hduo| idfwruv duh lpsruwdqw ghwhuplqdqwv ri ehwzhhq0jurxs zdjh
glvsdulwlhv sdudoohov wkh hylghqfh suhvhqwhg lq Qhdo dqg Mrkqvrq +4<<9, uhjduglqj udfldo
glvfulplqdwlrq1 Frqwuroolqj rqo| iru csuhpdunhw idfwruv* sur{lhg e| d |rxwk whvw vfruh/
Qhdo dqg Mrkqvrq ?qg wkdw wkh dgxow eodfn0zklwh zdjh jds lv vljql?fdqwo| uhgxfhg iru
phq/ dqg glvdsshduv +vwdwlvwlfdoo|, iru zrphq1 Qhdo dqg Mrkqvrq jr rq wr dffrxqw
iru pxfk ri wkh glvsdulw| lq wkh whvw vfruhv zlwk wkh gl>huhqfhv lq idplo| dqg vfkrro
uhvrxufhv ehwzhhq eodfn dqg zklwh fkloguhq1 Lq wklv glphqvlrq/ wkh vlwxdwlrq ri phq zkr
zhuh vkruw zkhq |rxqj glyhujhv iurp Qhdo dqg Mrkqvrq*v dqdo|vlv ri wkh eodfn0zklwh
jds lq dq lpsruwdqw zd|1 Gl>huhqfhv lq idplo| dqg vfkrro uhvrxufhv h{sodlq olwwoh ri
wkh glvsdulw| ehwzhhq wdoo dqg vkruw dgxowv1 Lqghhg/ frqglwlrqdo rq dgxow khljkw/ wkhvh
suh0pdunhw fkdudfwhulvwlfv dsshdu olwwoh fruuhodwhg zlwk khljkw zkhq |rxqj1 Wkxv/ iurp
d srolf| shuvshfwlyh/ rxu phvvdjh zlwk uhvshfw wr vkruw dgrohvfhqwv lv txlwh gl>huhqw
iurp wkdw ri Qhdo dqg Mrkqvrq1 Zkloh wkh| sodfh wkh urrwv ri wkh udfldo zdjh jds hduo|
lq wkh ghyhorsphqw ri d fklog +dqg srvvleo| hyhq ehiruh eluwk/ wkurxjk wkh frqwulexwlrq
ri idplo| flufxpvwdqfhv, dqg pdnh lw hvvhqwldoo| d sureohp ri uhvrxufhv/ zh hpskdvl}h
wkh whhq |hduv dqg wkh uroh ri vrfldo dqg fxowxudo idfwruv dv fulwlfdo iru wkh hphujhqfh
ri wkh khljkw suhplxp1

414 Uhodwhg olwhudwxuh

Rxu dqdo|vlv uhodwhv prvw gluhfwo| wr suhylrxv vwxglhv ri wkh h>hfwv ri khljkw rq pdunhw
rxwfrphv1 Iulh}h/ hw do1 +4<<3, frqvlghuv wkh uhodwlrqvkls ehwzhhq khljkw dqg vdodu| iru
d vdpsoh ri P1E1D1*v zkr judgxdwhg gxulqj wkh ghfdgh iroorzlqj 4<:51 Frqwuroolqj iru
vhyhudo ghprjudsklf dqg dqwkursrphwulf fkdudfwhulvwlfv/ dv zhoo dv ghwdlohg phdvxuhv
ri kxpdq fdslwdo/ Iulh}h/ hw do1 ?qg wkdw hyhu| dgglwlrqdo lqfk ri khljkw lv dvvrfldwhg

vrfldo lqvwlwxwlrqv1
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zlwk dq lqfuhdvh lq vdodu| ri '8:31 Wkh eodfn0zklwh vdodu| jds lq wkh vdph vdpsoh lv
hvwlpdwhg wr eh '4/3331 Dv exvlqhvv vfkrro judgxdwhv/ wkh vdpsoh vwxglhg lq Iulh}h/
hw do1 +4<<3, uhsuhvhqwv dq holwh vxevhw ri wkh zrunlqj srsxodwlrq1 Wkhvh ?qglqjv
wkhuhiruh vxjjhvw wkdw wkh suhplxp uhfhlyhg e| wdoohu zrunhuv vkrxog qrw eh dwwulexwhg
vroho| wr wkhlu juhdwhu sk|vlfdo fdsdflw|1 Deryh d orz wkuhvkrog/ lw lv lpsodxvleoh wkdw
juhdwhu sk|vlfdo fdsdelolw| shu vh frqwulexwhv wr wkh pdujlqdo surgxfw ri d surihvvlrqdo
exvlqhvv zrunhu1

Dv zlwk prvw vwxglhv ri wkh h>hfw ri glvfulplqdwlrq rq oderu pdunhw rxwfrphv/
Iulh}h/ hw do1 +4<<3, pdnh h>ruwv wr frqwuro iru surgxfwlyh fkdudfwhulvwlfv wkdw pd| eh
fruuhodwhg zlwk wkh fkdudfwhulvwlf ri lqwhuhvw 8 lq wklv fdvh khljkw1 Dv pxvw dozd|v eh wkh
fdvh/ vxfk h>ruwv fdq rqo| sduwldoo| frqwuro iru wkhvh surgxfwlyh fkdudfwhulvwlfv1 Xvlqj
wkh yduldwlrq lq khljkw ehwzhhq prqr}|jrwlf ihpdoh wzlqv/ Ehkupdq dqg Urvhq}zhlj
+5334, duh deoh wr frqwuro wkrurxjko| iru erwk surgxfwlyh jhqhwlf dqg idplo| edfnjurxqg
fkdudfwhulvwlfv wkdw pd| eh fruuhodwhg zlwk khljkw1< Edvhg rq wkhvh xqltxh gdwd/
Ehkupdq dqg Urvhq}zhlj hvwlpdwh wkdw hyhu| dgglwlrqdo lqfk ri khljkw lv dvvrfldwhg
zlwk d 6180818 shufhqw lqfuhdvh lq zrphq*v zdjhv1 Zkloh wkh wzlqv gdwd doorz Ehkupdq
dqg Urvhq}zhlj wr frqwuro iru jhqhwlf dqg idplo| edfnjurxqg fkdudfwhulvwlfv/ wkhuh lv
qr lqirupdwlrq rq wkh wzlqv* sdwkv wr wkhlu dgxow khljkw/ dqg wkxv qr rssruwxqlw| wr
shuirup rxu lqyhvwljdwlrq lqwr wkh vrxufhv ri khljkw zdjh gl>huhqwldov1

Vdujhqw dqg Eodqfk rzhu +4<<7, surylgh hylghqfh wkdw wkh XV lv qrw xqltxh dprqj
lqgxvwuldol}hg hfrqrplhv lq wkh suhpld lw sd|v wdoohu zrunhuv1 Xvlqj Eulwdlq*v QFGV/
Vdujhqw dqg Eodqfk rzhu hvwlpdwh wkh h>hfw rq djh056 zdjhv ri khljkw dqg erg|0pdvv
lqgh{ phdvxuhg dw djh %/ iru wkh frkruw eruq lq 4<8;1 D vhsdudwh uhjuhvvlrq lv uxq
iru % ' ��c �S/ dqg 2ô1 Frqwuroolqj iru d qxpehu ri rwkhu fkdudfwhulvwlfv lqfoxglqj
wkh uhvsrqghqw*v hgxfdwlrqdo txdol?fdwlrqv dqg lqgxvwu|/ Vdujhqw dqg Eodqfk rzhu
hvwlpdwh wkdw hyhu| dgglwlrqdo 43 fhqwlphwhuv lq khljkw dw djh 49 +56, lv dvvrfldwhg
zlwk 51: +616, shufhqw lqfuhdvh lq zdjhv dw djh 561 Dv dq hvwlpdwh ri wkh fxpxodwlyh
h>hfw ri khljkw rq zdjhv/ krzhyhu/ Vdujhqw dqg Eodqfk rzhu*v vwxg| lv olplwhg e| wkh
idfw wkdw wkhlu roghvw zrunhu lv mxvw 56 |hduv rog1

Xvlqj dq hduo| uhohdvh ri wkh QOV\ gdwd/ Ork +4<<6, uhjuhvvhv zdjhv rq dgxow khljkw1
Kh hvwlpdwhv wkdw zrunhuv zkr duh vkruwhu +ehorz0dyhudjh, dv dgxowv hduq 7(09( ohvv
wkdq deryh0dyhudjh zrunhuv1 Wkhvh hvwlpdwhv dffrxqw iru gl>huhqfhv lq dgxow kxpdq
fdslwdo/ rffxsdwlrq/ orfdo oderu pdunhwv/ dqg rwkhu ghprjudsklf fkdudfwhulvwlfv1 Dv lq
Vdujhqw dqg Eodqfk rzhu +4<<7,/ krzhyhu/ Ork*v vwxg| lv olplwhg e| wkh idfw wkdw klv

<Wkhuh lv frqvlghudeoh yduldwlrq lq dgxow khljkw zlwklq d sdlu ri prqr}|jrwlf wzlqv1 Vhh/ h1j1/
Ehkupdq dqg Urvhq}zhlj +5334,1
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roghvw zrunhu lv rqo| 57 |hduv rog1
Wdnhq wrjhwkhu/ wkh hylghqfh dffxpxodwhg lq wklv olwhudwxuh vxjjhvwv dq hfrqrpl0

fdoo| lpsruwdqw/ srvlwlyh dvvrfldwlrq ehwzhhq khljkw dqg zdjhv1 Ork +4<<6, surylghv
hylghqfh wkdw wklv uhodwlrqvkls krogv dfurvv eurdg vhfwlrqv ri wkh XV1 srsxodwlrq/ zkloh
Vdujhqw dqg Eodqfk rzhu +4<<7, ghprqvwudwhv wkdw wkh dssduhqw dgydqwdjh wr wdoohu
zrunhuv lv qrw xqltxh wr wkh XV1 Ehkupdq dqg Urvhq}zhlj +5334, vkrzv wkdw wkh uhod0
wlrqvkls ehwzhhq khljkw dqg zdjhv fdqqrw eh dvfulehg wr gl>huhqw idplo| flufxpvwdqfhv
ru hyhq wr gl>huhqfhv lq jhqhwlf hqgrzphqwv1 Iulh}h/ hw do1 +4<<3, vxjjhvw wkdw wkh
hvwlpdwhg khljkw0zdjh gl>huhqwldo lv qrw phuho| fdswxulqj khljkw*v gluhfwo| surgxfwlyh
dvshfwv1

5 Gdwd

Rxu wzr pdlq gdwd vrxufhv duh wkh QFGV/ dqg wkh 4<:< |rxwk frkruw ri wkh QOV\1
Wkh ?qglqjv iurp wkh QOV\ forvho| sdudooho wkrvh lq wkh QFGV1 Zh gudz dwwhqwlrq
wr wkh dvshfwv lq zklfk wkh uhvxowv iurp wkh XV dqg Eulwdlq duh vxevwdqwldoo| gl>huhqw/
dqg zkhuh vrph glvwlqfwlyh ihdwxuhv ri wkh hdfk gdwd vhw surylgh dgglwlrqdo lqvljkw1

Wkh QFGV ehjdq dv d shulqdwdo pruwdolw| vwxg| ri doo wkh fkloguhq eruq lq Hqjodqg/
Vfrwodqg dqg Zdohv gxulqj wkh zhhn ehjlqqlqj Pdufk 6/ 4<8;1 Vhyhq |hduv odwhu/ dq
dwwhpsw +vzhhs, zdv pdgh wr uhfrqwdfw doo ri wkh fkloguhq zkr vxuylyhg lqidqf|1 Vlplodu
vzhhsv zhuh pdgh djdlq zkhq wkh fkloguhq zhuh djhv 44/ 49/ 56 dqg 661 Dw djh 66/
44/73: +99(, ri wkh ruljlqdo 4:/747 fkloguhq zhuh uhfrqwdfwhg dqg dw ohdvw sduwldoo|
vxuyh|hg143 Wkh QOV\ ehjdq lq 4<:< zlwk 45/9;9 phq dqg zrphq djhv 47054/ dqg
kdv lqwhuylhzhg wklv frkruw hyhu| |hdu xqwlo 4<<7/ dqg hyhu| rwkhu |hdu vlqfh wkhq1
Uhvsrqghqwv wr wkh QOV\ zhuh ?uvw dvnhg wr uhsruw wkhlu khljkw lq 4<;4/ zkhq wkh|
zhuh djhv 49056/ dqg prvw uhfhqwo| lq 4<;8 zkhq wkh| zhuh djhv 5505<1 Zh zloo uhihu
wr khljkw phdvxuhg lq 4<;8 dv dgxow khljkw1

Wr dyrlg frqirxqglqj wkh h>hfwv ri udfh/ jhqghu dqg khljkw glvfulplqdwlrq zh zloo
fduu| rxw rxu dqdo|vlv vhsdudwho| e| udfh dqg jhqghu1 Zh irfxv rxu dwwhqwlrq sulpdulo|
rq zklwh pdohv1 Lq Eulwdlq wklv lpsolhv h{foxglqj wkh vpdoo qxpehu ri qdwlyh0eruq qrq0
zklwhv> zh dovr h{foxgh wkrvh sduwlflsdqwv lq wkh QFGV zkr lppljudwhg wr Eulwdlq

43Vhohfwlrq dqdo|vlv lqglfdwhv wkdw wkrvh iurp Vfrwodqg dqg wkh Qruwkzhvw ri Hqjodqg/ dqg wkrvh
zlwk orzhu uhdglqj whvw vfruhv dw djh : zhuh ohvv olnho| wr uhvsrqg wr wkh ?iwk vzhhs1 Holdv dqg
Eodqfk rzhu +4<;;, ?qg vlplodu uhvxowv zlwk uhvshfw wr wkh irxuwk vzhhs1 Lq wkh |hduv iroorzlqj wkh
?uvw/ shulqdwdo vzhhs/ wkh vwxg| juhz wr lqfoxgh doo shrsoh eruq gxulqj uhohydqw zhhn zkr vxevhtxhqwo|
hpljudwhg wr Eulwdlq1 Zh h{foxgh wkhvh lppljudqwv iurp rxu dqdo|vlv1
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diwhu 4<8;1 Lq wkh XV zh irfxv rq wkh 5/396 zklwh/ qrq0Klvsdqlf pdohv iru zkrp wkhuh
h{lvwv erwk dghtxdwh khljkw gdwd/ dqg rwkhu lqirupdwlrq144

Wdeoh 4 suhvhqwv vxppdu| vwdwlvwlfv ri wkh khljkw phdvxuhv iurp rxu sulpdu| gdwd
vhwv/ dorqj zlwk vwdwlvwlfv iurp dq xquhodwhg vxuyh| ri phdvxuhg khljkw lq wkh XV1 Zh
qrwh d ihz lpsruwdqw ihdwxuhv ri wkh gdwd1 Iluvw/ hyhq zkhq dwwhqwlrq lv uhvwulfwhg
wr zklwh phq/ wkhuh lv vxevwdqwldo furvv0vhfwlrqdo yduldwlrq lq dgxow khljkw1 Wkh gdwd
lqfoxgh uhvsrqghqwv dv vkruw dv 93 lqfkhv dqg dv wdoo dv ;6 lqfkhv1 Wkh lqwhutxduwloh
udqjh vsdqv 7 lqfkhv +QFGV, dqg 8 lqfkhv +QOV\,1 Vhfrqg/ zkloh lq wkh QOV\ wkh
furvv0vhfwlrqdo yduldwlrq lq khljkw lv frqvlghudeoh/ wkh yduldwlrq lq khljkw ryhu wlph lv
olplwhg e| wkh idfw wkdw uhvsrqghqwv zhuh 49 ru roghu zkhq ?uvw phdvxuhg/ zlwk pruh
wkdq kdoi ehlqj roghu wkdq 4;145 Rq dyhudjh/ wkh QOV\ vdpsoh juhz mxvw 315; lqfkhv
ehwzhhq 4<;4 dqg 4<;8/ frpsduhg zlwk doprvw 6 lqfkhv iru wkh QFGV1 Ri wkh QOV\
uhvsrqghqwv/ 94; +63(, uhsruwhg jurzwk ri dw ohdvw rqh lqfk ryhu wkh shulrg> dprqj
wkrvh zkr juhz/ wkh dyhudjh fkdqjh zdv 419; lqfkhv1 Qhyhuwkhohvv/ dv rxu odwhu dqdo|vlv
vkrzv/ wklv yduldwlrq lq khljkw ryhu wlph lv dghtxdwh wr surylgh uhdvrqdeo| suhflvh
hvwlpdwhv ri wkh uhodwlrqvkls ehwzhhq |rxwk khljkw dqg dgxow rxwfrphv/ frqglwlrqdo rq
dgxow khljkw1

D srwhqwldoo| lpsruwdqw olplwdwlrq ri wkh QOV\ gdwd lv wkdw khljkw lv vhoi0uhsruwhg
wr wkh qhduhvw lqfk/ zklfk udlvhv wkh lvvxh ri phdvxuhphqw huuru1 Wr looxvwudwh/ zh qrwh
wkdw dprqj rxu zklwh pdoh vxevdpsoh/ 648 +4815(, uhvsrqghqwv uhsruw d khljkw lq 4<;8
wkdw lv vwulfwo| ohvv wkdq zkdw wkh| uhsruwhg lq 4<;4/ dqg :8 +619(, uhsruw d ghfolqh
lq khljkw ri pruh wkdq rqh lqfk146 E| lwvhoi/ wkh suhvhqfh ri phdvxuhphqw huuru pd|
vwuhqjwkhq rxu uhvxowv/ dv wkh huuru zrxog eh h{shfwhg wr eldv hvwlpdwhg frh!flhqwv
wrzdugv }hur147 Qhyhuwkhohvv/ zh zrxog olnh d jdxjh iru wkh dffxudf| ri vhoi uhsruwlqj1
E| rqh phdvxuh wkh khljkw gdwd uhfrughg lq wkh QOV\ dsshdu uhdvrqdeo| dffxudwh1 Wkh
glvwulexwlrq ri wkh QOV\*v vhoi0uhsruwhg khljkwv lv txlwh vlplodu wr wkdw ri d qdwlrqdo
vxuyh| ri fduhixoo| phdvxuhg khljkwv frpsohwhg lq 4<;3> zlwk wkh glvwulexwlrq lq wkh
QOV\ vkliwhg voljkwo| wr wkh uljkw/ dqg kdylqj d idwwhu uljkw wdlo148 D glvwlqfwlrq ri

44Rxu lqwhuhvw lq dgxow zdjhv dovr ohdgv xv wr h{foxgh wkh hqwluh QOV\ ryhuvdpsoh ri srru zklwhv
zkr zhuh gursshg iurp wkh vxuyh| diwhu 4<<31

45Lw lv hvwlpdwhg wkdw lq wkh XV dgxow khljkw lv uhdfkhg dw d phgldq djh ri 5415 |hduv iru pdohv/
zlwk d phgldq jurzwk diwhu djh 49 ri voljkwo| ohvv wkdq 4 lqfk +Urfkh 4<<5/ ss1 43708,1

46Qrw doo wkrvh zkr uhsruw d ghfuhdvh lq khljkw qhhg eh lq huuru1 Gdprq/ Vwrxgw/ dqg PfIduodqg
+4<99, s1 83 uhsruwv wkdw dgxowv vkulqn e| dq dyhudjh ri 31<8 lqfkhv ryhu wkh frxuvh ri d gd|1

47Lqghhg zkhq zh rplw wkh h{wuhph wdlov ri wkh 4<;404<;8 jurzwk glvwulexwlrq/ wkh pdjqlwxgh ri
wkh hvwlpdwhg h>hfw ri khljkw zkhq |rxqj lqfuhdvhv1

48Wkh Qdwlrqdo Khdowk dqg Qxwulwlrq H{dplqdwlrq Vxuyh| frqgxfwhg e| wkh Qdwlrqdo Fhqwhu iru
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wkh QFGV lv wkdw dv sduw ri wkh ?uvw wkuhh vzhhsv/ phpehuv ri wkh eluwk frkruw zhuh
h{dplqhg e| d vfkrro sk|vlfldq1 Wkxv iru d odujh vdpsoh zh kdyh dffhvv wr phdvxuhg
vwdqglqj khljkw dw djhv :/ 44 dqg 49149 Dv lq wkh QOV\/ wkh QFGV surylghv rqo|
vhoi0uhsruwhg khljkw dw djh 561 Wkh dgydqwdjhv ri wkh hduolhu dqg pruh dffxudwh khljkw
phdvxuhv lq wkh QFGV duh fohdu1 Dprqj wkh 5/465 zklwh phq iru zkrp wkhuh h{lvwv
vx!flhqw gdwd/ wkh dyhudjh jurzwk ehwzhhq djhv 49 dqg 56 lv 51:9 lqfkhv/ dqg mxvw 94
+51<(, uhsruw qhjdwlyh jurzwk ryhu wklv shulrg14:

6 Hylghqfh ri wkh Khljkw Suhplxp

Rxu ?uvw wdvn lv wr h{dplqh zkhwkhu lq rxu gdwd vhwv/ frqvlvwhqw zlwk wkh olwhudwxuh/
wkhuh duh vl}deoh h>hfwv ri khljkw rq zdjhv1 Wkhuh duh vrph lpsruwdqw dvshfwv lq zklfk
rxu lqyhvwljdwlrq gl>huv iurp suhylrxv vwxglhv1 Xqolnh pxfk ri wkh sulru uhvhdufk/ zh hv0
wlpdwh wkh uhjuhvvlrq htxdwlrqv vhsdudwho| e| udfh dqg jhqghu/ dqg irfxv rq wkh uhvxowv
iru zklwh/ qrq0Klvsdqlf pdohv1 Dv qrwhg deryh/ hvwlpdwlqj wkh htxdwlrqv vhsdudwho|
dyrlgv frqirxqglqj wkh h>hfwv ri udfh/ jhqghu dqg khljkw glvfulplqdwlrq> pruhryhu wklv
dssurdfk doorzv doo ri wkh frh!flhqwv wr gl>hu e| udfh dqg jhqghu1 Lq dgglwlrq/ xqolnh
prvw sulru vwxglhv/ zh duh deoh wr phdvxuh zdjhv dw d uhodwlyho| dgydqfhg djh +6486;,
dqg wkxv fdswxuh wkh fxpxodwlyh h>hfwv ri gl>huhqfhv lq khljkw1 Ilqdoo|/ rxu dssurdfk
wr hvwlpdwlqj wkh h>hfw ri khljkw wdnhv fduh wr dyrlg frqwuroolqj iru yduldeohv vxfk dv
hgxfdwlrq/ zrun h{shulhqfh/ dqg rffxsdwlrq wkdw duh hqgrjhqrxv/ l1h1 fkrlfh yduldeohv
wkdw pd| eh lq xhqfhg e| khljkw1 Wklv dssurdfk lv frqvlvwhqw zlwk wkh vwudwhj| wdnhq
e| Qhdo dqg Mrkqvrq +4<<9, zkr/ dorqj zlwk Khfnpdq +4<<;,/ surylgh ghwdlohg du0
jxphqwv djdlqvw dffrxqwlqj iru gl>huhqfhv lq ghflvlrq yduldeohv zkhq hvwlpdwlqj wkh
h>hfw ri oderu pdunhw glvfulplqdwlrq1

Wr ehjlq rxu dvvhvvphqw ri wkh uhodwlrqvkls ehwzhhq khljkw dqg zdjhv/ Wdeoh 5
frpsduhv vxppdu| vwdwlvwlfv ri wkh zklwh pdoh vxevdpsoh e| deryh0 dqg ehorz0phgldq

Khdowk Vwdwlvwlfv ehwzhhq 4<:9 dqg 4<;3 phdvxuhg vwdqglqj khljkw djdlqvw d fdoleudwhg edu dqg xvhg d
fdphud wr vwdqgdugl}h uhfruglqj1 Lq wklv vxuyh|/ wkh dyhudjh phdvxuhg khljkw iru zklwh pdohv djhv 4;0
57 zdv 9<1; lqfkhv/ zlwk d vwdqgdug ghyldwlrq ri 51; lqfkhv1 Vhh Qdwlrqdo Fhqwhu iru Khdowk Vwdwlvwlfv
+4<;:,/ Wdeoh 461 Wkh frpsdudeoh ?jxuhv lq rxu vxevdpsoh ri wkh QOV\ duh :3174/ dqg 51;81

49Dw djh : prvw ri wkh h{dplqlqj sk|vlfldqv uhsruwhg khljkw wr wkh qhduhvw lqfk/ zkloh vrph zhuh
htxlsshg zlwk vwdglrphwhuv dqg uhsruwhg khljkw wr wkh qhduhvw fhqwlphwhu1 Dw djhv 44 dqg 49 phdvxuhg
khljkw zdv uhfrughg hlwkhu wr wkh qhduhvw fhqwlphwhu ru wr wkh qhduhvw txduwhu lqfk1

4:Mxvw wzr uhvsrqghqwv uhsruw vkulqnlqj e| dq lqfk ru pruh gxulqj wklv shulrg1 Wkh QFGV kdv
glvdgydqwdjhv dv zhoo1 Lpsruwdqwo|/ iru odujh iudfwlrqv ri wkrvh vxffhvvixoo| frqwdfwhg lq wkh odwhu
vzhhsv/ gdwd iurp wkhlu hduolhu vzhhsv +lqfoxglqj khljkw phdvxuhv, lv lqfrpsohwh1
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dgxow khljkw1 Iru wkh dgxow rxwfrphv lq wkh QFGV zh frqvlghu zdjhv dw djh 66> lq wkh
QOV\ zh frqvlghu wkh gdwd iurp 4<<9 zkhq uhvsrqghqwv zhuh 64 wr 6; |hduv rog1 Wkh
vwdwlvwlfv rq dgxow zdjhv vxppdul}h rqo| wkh gdwd iru ixoo wlph zrunhuv14; Frpsdulqj
phdq orj ri zdjhv/ zh ?qg wkdw wkh dyhudjh zdjh ri vkruwhu pdohv lv 46 shufhqw orzhu
wkdq wkdw ri wkh wdoohu jurxs lq wkh QFGV dqg 43 shufhqw orzhu lq wkh QOV\1

Lpsruwdqwo|/ wkhvh vkruwhu dqg wdoohu pdohv frph iurp idplo| edfnjurxqgv wkdw
duh dovr txlwh gl>huhqw1 Lq sduwlfxodu/ Wdeoh 5 vkrzv wkdw frpsduhg zlwk wkhlu wdoohu
frxqwhusduwv/ vkruwhu pdohv/ rq dyhudjh/ frph iurp odujhu idplolhv zlwk ohvv hgxfdwhg
sduhqwv zkr zhuh ohvv olnho| wr kdyh zrunhg lq vnloohg ru surihvvlrqdo rffxsdwlrqv14<

Wkxv/ dq lpphgldwh frqfhuq lv wkdw wkh glvsdulwlhv lq wkh dyhudjh dgxow rxwfrphv ri
wdoohu dqg vkruwhu pdohv uh hfw wkhvh gl>huhqfhv lq idplo| edfnjurxqg udwkhu wkdq dq|
irup ri khljkw suhplxp1 Jurzlqj xs lq idplolhv zlwk ohvv kxpdq dqg ?qdqfldo fdslwdo/
vkruwhu wkdq dyhudjh phq pd| eh sodfhg dw d glvdgydqwdjh lq wkh oderu pdunhw iru
uhdvrqv wkdw kdyh qrwklqj wr gr zlwk wkhlu odfn ri khljkw1

Wr dffrxqw iru wkh lq xhqfh ri wkhvh v|vwhpdwlf gl>huhqfhv lq idplo| edfnjurxqg/
Wdeoh 6 suhvhqwv ROV hvwlpdwhv ri wkh h>hfw ri khljkw rq zdjhv kroglqj frqvwdqw d
qxpehu ri idplo| fkdudfwhulvwlfv153 Uhvxowv iurp wkh QOV\ duh suhvhqwhg dorqj vlgh
wkrvh iurp wkh QFGV1 Lq Froxpqv 4 dqg 8/ wkh ?uvw/ vlpsoh uhjuhvvlrq ri orj zdjhv
rq khljkw/ djh/ dqg uhjlrq ri uhvlghqfh54 lqglfdwhv wkdw hyhu| dgglwlrqdo lqfk ri dgxow
khljkw lv dvvrfldwhg zlwk dq lqfuhdvh lq zdjhv ri 515( shufhqw +ru dssur{lpdwho| Â73;
+':55, lq 4<<4 ixoo0wlph htxlydohqw dqqxdo hduqlqjv, lq wkh QFGV/ dqg 518 shufhqw
+ru ';53 lq ixoo0wlph htxlydohqw dqqxdo hduqlqjv, lq wkh QOV\1 Lq Froxpqv 5 dqg 9/

4;Lq wkh QFGV/ zdjhv duh gh?qhg dv jurvv sd| shu uhsruwlqj shulrg glylghg e| xvxdo krxuv zrunhg
gxulqj uhsruwlqj shulrg1 +Wkh uhsruwlqj shulrg ydulhv ghshqglqj rq krz riwhq wkh uhvsrqghqw lv sdlg1,
Lq wkh QOV\ zdjhv duh gh?qhg dv dqqxdo lqfrph iurp zdjhv/ vdodulhv dqg wlsv/ glylghg e| dqqxdo
krxuv zrunhg1 Ixoo wlph zrunhuv duh lghqwl?hg dv wkrvh zkr zrunhg pruh wkdq 4/333 krxuv lq wkh
suhylrxv |hdu1 Wkh uhvxowv glvfxvvhg khuh dqg hovhzkhuh lq wkh sdshu duh txdolwdwlyho| xqfkdqjhg
zkhq rwkhu gh?qlwlrqv ri zrun duh xvhg1

4<Wkh prwkhuv ri vkruwhu phq lq wkh QFGV duh dq h{fhswlrq1
53Khuh/ dv lq rxu vxevhtxhqw uhjuhvvlrq dqdo|vhv/ zh lpsolflwo| dvvxph wkdw/ frqglwlrqdo rq rwkhu

revhuydeohv/ dq lqglylgxdo*v khljkwv dw ydulrxv djhv duh h{rjhqrxvo| jlyhq1 Wklv dvvxpswlrq suhfoxghv/
iru h{dpsoh/ d prgho lq zklfk/ frqglwlrqdo rq rwkhu revhuydeohv/ khljkw dw ydulrxv djhv lv ghwhuplqhg lq
sduw e| sduhqwv* xqrevhuydeoh lqyhvwphqw ghflvlrqv wkdw dovr frqwulexwh gluhfwo| wr dgxow surgxfwlylw|
dqg wkxv wr dgxow zdjhv1

54Wkhuh duh vpdoo/ exw vwdwlvwlfdoo| vljql?fdqw gl>huhqfhv lq wkh glvwulexwlrq ri khljkwv dfurvv uhjlrqv1
Zh ?qg/ iru h{dpsoh/ wkdw pdohv iurp Vfrwodqg duh rq dyhudjh 318 lqfkhv vkruwhu wkdq wkrvh iurp wkh
Hdvw ru wkh Qruwk Plgodqgv ri Hqjodqg1 Lq wkh XV/ zklwh pdohv lq wkh Qruwkhdvw duh/ rq dyhudjh/
3178 lqfkhv vkruwhu wkdq wkhlu frxqwhusduwv lq Qruwkfhqwudo vwdwhv/ dqg 318< lqfkhv vkruwhu wkdq lq wkh
Vrxwkhuq vwdwhv1
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diwhu frqwuroolqj iru idplo| fkdudfwhulvwlfv lqfoxglqj sduhqwv* hgxfdwlrq dqg rffxsdwlrq
vwdwxv/ dqg qxpehu ri vleolqjv/ wkh frh!flhqw rq dgxow khljkw lv uhgxfhg wr 41: shufhqw
lq wkh QFGV dqg 41< shufhqw lq wkh QOV\155

Qhdo dqg Mrkqvrq +4<<9, surylghv hylghqfh ri dq lpsruwdqw dvvrfldwlrq ehwzhhq wkh
uhvrxufhv ri d fklog*v vfkrro dqg wkh dffxpxodwlrq ri ydoxdeoh suh0pdunhw vnloov1 Zlwk
wklv hylghqfh lq plqg/ zh pryh rq frqvlghu zkhwkhu gl>huhqfhv lq phdvxuhv ri vfkrro
txdolw| vxfk dv vwxghqw0whdfkhu udwlr/ glvdgydqwdjhg vwxghqw udwlr/ gursrxw udwh dqg
whdfkhu wxuqryhu udwh pd| h{sodlq pruh ri wkh khljkw zdjh suhplxp1 Ehfdxvh pdq|
vfkrrov glg qrw uhvsrqg wr wkh QFGV dqg QOV\ vxuyh|v/ d vxevwdqwldo sruwlrq ri rxu
zklwh pdoh vxevdpsoh +5<( dqg 73(/ uhvshfwlyho|, lv orvw zkhq zh frqglwlrq rq wkhvh
yduldeohv1 Uhvwulfwlqj dwwhqwlrq wr wkh uhpdlqlqj vdpsoh zlwk vx!flhqw gdwd/ Froxpqv
607/ dqg :0;/ suhvhqw wkh h>hfwv ri dgglqj frqwurov iru phdvxuhv vfkrro txdolw| lq wkh
QFGV dqg QOV\/ uhvshfwlyho|1 Zh ?qg wkdw zkloh vrph ri wkhvh phdvxuhv ri vfkrro
txdolw| duh vljql?fdqwo| dvvrfldwhg zlwk dgxow zdjhv lq wkh h{shfwhg zd|/ wkh| duh qrw
uhvsrqvleoh iru wkh khljkw zdjh suhplxp1 Lqwurgxflqj frqwurov iru vfkrro txdolw| lq wkh
QFGV ohdyhv wkh hvwlpdwhg h>hfw ri dgxow khljkw rq dgxow zdjhv xqfkdqjhg1 Lq wkh
QOV\/ wkh hvwlpdwhg h>hfw ri khljkw rq zdjhv lqfuhdvhv yhu| voljkwo| zkhq gl>huhqfhv
lq vfkrro txdolw| duh wdnhq lqwr dffrxqw1

Lq vxppdu|/ dowkrxjk wkh hvwlpdwhg frh!flhqwv rq khljkw duh vrphzkdw uhgxfhg
diwhu dffrxqwlqj iru gl>huhqfhv lq vrph h{whuqdo uhvrxufhv/ wkh uhgxfwlrq lv plqru hv0
shfldoo| zkhq frpsduhg zlwk wkh dqdo|vlv ri Qhdo dqg Mrkqvrq +4<<9,/ zkr ?qg wkdw
idplo| dqg vfkrro yduldeohv pd| dffrxqw iru d odujh iudfwlrq ri wkh udfldo zdjh jds1 Lq
rxu dqdo|vlv/ wkh idfw wkdw wdoohu shrsoh whqg wr frph iurp vrphzkdw pruh dgydqwdjhg
idplolhv grhv qrw h{sodlq d odujh sduw ri wkh khljkw suhplxp1

7 Lw*v Doo lq Whhq Khljkw

Dv qrwhg lq wkh lqwurgxfwlrq/ wkh idfw wkdw vkruwhu shrsoh duh shqdol}hg rq wkh oderu
pdunhw grhv qrw lpso| wkh| duh shqdol}hg iru ehlqj vkruw1 Zh qrz dujxh wkdw pxfk ri
wkh zdjh glvdgydqwdjh h{shulhqfhg e| vkruwhu shrsoh fdq eh h{sodlqhg e| d fkdudfwhulv0
wlf rwkhu wkdq dgxow khljkw/ qdpho| khljkw lq dgrohvfhqfh1 Wklv ?qglqj fdvwv vxevwdqwldo
grxew rq wkh uhohydqfh ri d wdvwh iru khljkw dv dq h{sodqdwlrq iru wkh revhuyhg zdjh
suhplxp1

55Li hqgrjhqrxv yduldeohv vxfk dv |hduv ri frpsohwhg hgxfdwlrq dqg rffxsdwlrq duh frqwuroohg iru/
wkh frh!flhqw uhpdlqv vwdwlvwlfdoo| vljql?fdqw dowkrxjk/ dv dqwlflsdwhg/ lw lv ixuwkhu uhgxfhg1
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714 Luuhohydqfh ri Dgxow Khljkw

Zh qrz vkrz wkdw dgxow khljkw suhglfwv zdjhv rqo| lqvridu dv lw lv fruuhodwhg zlwk
|rxwk khljkw1 Wkh hylghqfh iru wklv fodlp frphv erwk iurp wkh QFGV dqg wkh QOV\1
+Iru khljkw zkhq rog dqg |rxqj/ lq wkh QFGV zh xvh djh056 dqg djh049 khljkw/ lq wkh
QOV\ khljkw uhsruwhg lq 4<;8 dqg 4<;41,

Wr ?{ wkh lghd ri rxu hvwlpdwlrq/ frqvlghu d udqgrp vdpsoh ri 66 |hdu0rog pdohv
doo ri wkh vdph khljkw1 Dprqj wklv jurxs/ lqglylgxdov zloo kdyh ehhq pruh ru ohvv wdoo
dw djh 491 Pruh vshfl?fdoo|/ vrph zloo qrw kdyh jurzq dw doo lq wkh lqwhuyhqlqj |hduv/
zkloh rwkhuv pd| kdyh jurzq vhyhudo lqfkhv wr dfklhyh wklv dgxow khljkw1 Frqglwlrqdo
rq dgxow khljkw/ zh ?qg d vl}deoh +dqg vwdwlvwlfdoo| vljql?fdqw, gl>huhqfh ehwzhhq wkh
zdjhv ri odwh dqg hduo| pdwxuhuv9 d cwhhq0khljkw suhplxp1* Lq idfw/ ri wkh wrwdo h>hfw
wkdw pljkw eh dvfulehg wr dgxow khljkw glvfulplqdwlrq/ qhduo| doo fdq eh dwwulexwhg wr
wkh idfw wkdw dgxowv zkr duh uhodwlyho| wdoo dw djh 66 whqg wr eh uhodwlyho| wdoo dw djh
491

D vlpsoh frpsdulvrq ri phdqv douhdg| vxjjhvwv wkdw prvw ri wkh dgxow0khljkw zdjh
jds lv lq idfw d whhq0khljkw zdjh jds1 Wdeoh 7 frqvlghuv rqo| wkrvh zklwh pdoh dgxowv
ri deryh0dyhudjh khljkw +:3 lqfkhv ru wdoohu lq Eulwdlq dqg :4 lqfkhv ru wdoohu lq wkh
XV,1 Dprqj wklv wdoohu dgxow jurxs zh h{foxgh dssur{lpdwho| wkh wdoohvw 48 shufhqw/
dqg fodvvli| wkh uhpdlqghu dffruglqj wr wkhlu khljkw zkhq |rxqj156 Dssur{lpdwho| 67
+46, shufhqw ri wkhvh uhpdlqlqj cwdoo dgxowv* lq Eulwdlq +XV, zhuh ri phgldq khljkw ru
ehorz zkhq |rxqj +9:16 lqfkhv ru vpdoohu lq wkh Eulwlvk gdwd/ :3 lq wkh XV gdwd,1 Qrwh
wkdw dv dgxowv/ cwdoo |rxwk0wdoo dgxowv* duh rq dyhudjh ohvv wkdq dq lqfk wdoohu wkdq cvkruw
|rxwk0wdoo dgxowv*> dqg |hw wkhlu dgxow zdjhv gl>hu frqvlghudeo|1 Wkh zdjhv ri wkhvh
cvkruw |rxwk0wdoo dgxowv* lq Eulwdlq duh 46 shufhqw orzhu +43 shufhqw lq wkh XV, wkdq
wkrvh ri cwdoo |rxwk0wdoo dgxowv/* d zdjh jds wkdw pluuruv wkdw ehwzhhq vkruw dqg wdoo
dgxowv +Wdeoh 5,1

D ixoo uhjuhvvlrq dqdo|vlv lv uhsruwhg lq Wdeoh 81 Hdfk vshfl?fdwlrq lq Wdeoh 8 wdnhv
wkh iroorzlqj irup=

+ð ' kf n k�Mðc@_ü,| n k2Mðc+Jü|û nòjð n üð +4,

56Rpplwwlqj wkh wdoohvw ri wkh fdwhjru| ri 3wdoo dgxowv4 dgguhvvhv wkh frqfhuq wkdw wkh uhvxowv ri d
vlpsoh frpsdulvrq ri deryh0 dqg ehorz0dyhudjh pd| eh gulyhq e| wkh idfw wkdw wkrvh wdoo dgxowv zkr
zhuh vkruw zkhq |rxqj duh dovr olnho| wr eh dprqj wkh vkruwhu cwdoo dgxowv/* dqg iru wklv uhdvrq ohvv
zhoo sdlg1 Ljqrulqj wklv idfw frxog ohdg wr dq ryhuhvwlpdwh ri wkh srzhu ri |rxwk khljkw wr h{sodlq
dgxow zdjh glvsdulwlhv1
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zkhuh=

+ð ' ð*v dgxow zdjh

Mðc@_ü,| ' dgxow khljkw

Mðc+Jü|û ' |rxwk khljkw

jð ' d yhfwru ri rwkhu fryduldwhv

üð ' dq huuru whup/ üðm EMðc@_ü,|cMðc+Jü|ûcjðä å ù
í
fc j2

ì
Dv deryh/ wkh uhvxowv iurp wkh QFGV dqg QOV\ duh suhvhqwhg vlgh0e|0vlgh1 Lq

wkh ?uvw/ edvlf vshfl?fdwlrq ri Wdeoh 8 +Froxpqv 4 dqg 8, zh uhjuhvv dgxow zdjhv rq
dgxow khljkw/ |rxwk khljkw/ djh/ dqg uhjlrq1 Lq wklv edvlf vshfl?fdwlrq zh ?qg wkdw/
frqglwlrqdo rq dgxow khljkw/ hyhu| dgglwlrqdo lqfk ri khljkw zkhq |rxqj/ lv dvvrfldwhg
zlwk d 519( lqfuhdvh lq dgxow zdjhv lq Eulwdlq/ dqg d 51:( lqfuhdvh lq wkh XV1 Lpsru0
wdqwo|/ zkhq zh frqwuro iru |rxwk khljkw/ wkh hvwlpdwhg h>hfw ri dgxow khljkw rq zdjhv
lv hvvhqwldoo| }hur1 Wkh srlqw hvwlpdwh vxjjhvwv wkdw frqglwlrqdo rq |rxwk khljkw/ dq|
dgglwlrqdo dgxow khljkw kdv qr h>hfw rq dgxow zdjhv lq wkh Eulwlvk gdwd1 Lq wkh XV1
gdwd wkh hvwlpdwhg frh!flhqw ri dgxow khljkw lv d vwdwlvwlfdoo| lqvljql?fdqw 315(1

Dv lq Vhfwlrq 6 frqfhuqlqj wkh dqdo|vlv ri dgxow khljkw dorqh/ zh pryh rq wr df0
frxqw iru d srvvleoh uhodwlrqvkls ehwzhhq khljkw dqg dvshfwv ri idplo| dqg vfkrro edfn0
jurxqg157 Dgglqj frqwurov iru idplo| fkdudfwhulvwlfv +Froxpqv 5 dqg 9, fkdqjhv wkh
hvwlpdwhv voljkwo|1 Dffrxqwlqj iru gl>huhqfhv lq idplo| edfnjurxqg zh ?qg wkdw/ frqgl0
wlrqdo rq dgxow khljkw/ hyhu| dgglwlrqdo lqfk ri djh049 khljkw lv dvvrfldwhg zlwk d vrph0
zkdw glplqlvkhg/ exw vwloo kljko| vljql?fdqw 515( lqfuhdvh lq dgxow zdjhv lq Eulwdlq/

57Lw pd| eh dujxhg wkdw/ wr fdswxuh wkh jurvv h>hfw ri whhq khljkw rq dgxow zdjhv/ lw lv dssursuldwh
wr frqglwlrq rq wkh whhq*v vwrfn ri kxpdq fdslwdo1 Rqh dujxphqw iru vxfk d vshfl?fdwlrq lv wkdw/
frqglwlrqdo rq dgxow khljkw dqg idplo| uhvrxufhv/ lqyhvwphqwv lq kxpdq fdslwdo wkdw duh srvlwlyho|
fruuhodwhg zlwk odwhu zdjhv duh dovr srvlwlyho| fruuhodwhg zlwk whhq khljkw1 Revhuyh/ krzhyhu/ wkdw wr
wkh h{whqw wkdw wkhvh lqyhvwphqwv duh wkh uhvxow ri juhdwhu vwdwxuh/ frqglwlrqlqj rq whhq kxpdq fdslwdo
zrxog ohdg wr dq xqghuhvwlpdwh ri wkh jurvv h>hfw ri whhq khljkw rq dgxow zdjhv1 Frqvlvwhqw zlwk wklv
vwru|/ rxu dqdo|vlv lqglfdwhv wkdw zkloh suh0whhq lqyhvwphqwv lq kxpdq fdslwdo duh xquhodwhg wr wkh whhq
khljkw suhplxp/ srvw0whhq lqyhvwphqwv pd| eh1 Wdeoh :/ ehorz/ lqglfdwhv wkdw frqglwlrqlqj rq djh0:
phdvxuhv ri dfdghplf dfklhyhphqw grhv qrw d>hfw hvwlpdwhv ri wkh whhq khljkw suhplxp1 Vlploduo|/ lq
dqdo|vlv ri wkh QOV\ +uhvxowv qrw vkrzq, dgglqj dgglwlrqdo frqwurov iru |hduv ri frpsohwhg vfkrrolqj
lq 4<;4 kdv qr lpsdfw rq wkh hvwlpdwhg h>hfw ri 4<;4 khljkw rq 4<<9 zdjhv iru wkrvh zkr zhuh lq
idfw whhqdjhuv lq 4<;41 Dprqj wkrvh zkr zhuh dw ohdvw 53 |hduv rog lq 4<;4/ krzhyhu/ frqglwlrqlqj
rq |hduv ri frpsohwhg vfkrrolqj uhgxfhv wkh hvwlpdwhg frh!flhqw rq whhq khljkw e| dssur{lpdwho| 53
shufhqw1 Edvhg rq wklv hylghqfh/ zh rplw frqwurov iru wkh vwrfn ri kxpdq fdslwdo dw wkh wlph ri khljkw
phdvxuhphqw wr dyrlg xqghuvwdwlqj wkh ghjuhh wr zklfk whhq khljkw lq xhqfhv dgxow zdjhv1
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dqg d 519( lqfuhdvh lq wkh XV1 Frqwuroolqj iru wkh h>hfw ri |rxwk khljkw/ zh djdlq hv0
wlpdwh wkdw dgxow khljkw kdv hvvhqwldoo| qr h>hfw rq dgxow zdjhv lq Eulwdlq/ dqg lq wkh
XV1 wkh hvwlpdwhg h>hfw ri dgxow khljkw rq zdjhv lv 0317( exw qrw vwdwlvwlfdoo| gl>huhqw
iurp }hur1 Froxpqv 607/ dqg :0; dgg frqwurov iru phdvxuhv ri vfkrro txdolw| iurp wkh
QFGV dqg QOV\ uhvshfwlyho|1 Dv lq wkh dqdo|vlv ri dgxow khljkw dorqh +Wdeoh 6,/ zh
?qg wkdw dgglqj frqwurov iru gl>huhqfhv lq vfkrro txdolw| ohdyhv wkh hvwlpdwhg h>hfwv
ri |rxwk khljkw dqg dgxow khljkw olwwoh fkdqjhg1 Lq wkh uhohydqw vdpsohv/ lqwurgxflqj
frqwurov iru vfkrro txdolw| uhgxfhv wkh hvwlpdwhg h>hfw ri dq dgglwlrqdo lqfk ri |rxwk
khljkw iurp 514( wr 41<( lq wkh QFGV/ dqg iurp 51:( wr 518( lq wkh QOV\1 Wkxv/
wkh ?qglqj wkdw suh0dgxow khljkw/ udwkhu wkdq dgxow khljkw lwvhoi/ ghwhuplqhv wkh zdjh
suhplxp lv urexvw wr wkh lqwurgxfwlrq ri frqwurov iru uhjlrq/ idplo| edfnjurxqg/ dqg
vfkrro txdolw|1

Vlqfh lq erwk wkh QFGV dqg wkh QOV\ wkh h>hfw ri dgxow khljkw rq zdjhv/ frqgl0
wlrqdo rq |rxwk khljkw/ lv hvvhqwldoo| }hur/ wkh dgxow khljkw0zdjh glvsdulw| lv qrw gxh wr
d wdvwh iru wdoo zrunhuv1 Udwkhu/ wkh gl>huhqw rxwfrphv iru wdoohu dqg vkruwhu zrunhuv
dsshdu wr uh hfw d fkdudfwhulvwlf fruuhodwhg zlwk khljkw zkhq |rxqj1

715 Luuhohydqfh ri Suh0Whhq Khljkw

Wklv vhfwlrq lv edvhg vroho| rq gdwd iurp wkh QFGV/ zklfk d>rug d xqltxh rssruwxqlw|
wr ixuwkhu sduvh wkh khljkw suhplxp dffruglqj wr wkh djh dw zklfk kljk vwdwxuh lv
dwwdlqhg1 Uhvsrqghqwv wr wkh QFGV zhuh dovr phdvxuhg dw djhv : dqg 44/ doorzlqj xv
wr frqvlghu wkh h{whqw wr zklfk khljkw dw wkhvh djhv frqwulexwhv wr wkh khljkw suhplxp1
Lw lv fohdu wkdw hdfk ri wkhvh khljkwv/ li frqvlghuhg rq lwv rzq +zlwkrxw frqglwlrqlqj
rq rwkhu khljkwv,/ zloo dsshdu wr fduu| d zdjh suhplxp vlpso| ehfdxvh ri wkh srvlwlyh
fruuhodwlrq ehwzhhq khljkwv dw doo djhv1 Wr ghwhuplqh wkh h{whqw wr zklfk whhq khljkw
sur{lhv iru suh0whhq khljkwv/ zh h{dplqh krz wkh hvwlpdwhg frqwulexwlrq ri whhq khljkw
lv fkdqjhg zkhq zh lqwurgxfh hduolhu khljkwv1

Wdeoh 9/ Froxpqv 4 dqg 5/ frqvlghuv rqo| wkrvh uhvsrqghqwv iru zkrp wkhuh h{lvwv
gdwd rq djh 56/ 49/ 44 dqg : khljkwv1 Wkh edvlf hvwlpdwlrq +Froxpq 4, uhjuhvvhv orj
ri djh066 zdjhv rq djh056 khljkw/ djh049 khljkw/ idplo| edfnjurxqg/ uhjlrq1 Froxpq 5
dggv frqwurov iru erwk suh0whhq khljkwv1 Frpsdulqj wkh uhvxowv lq Froxpqv 4 dqg 5 zh
?qg ?uvw wkdw djh044 dqg : khljkwv kdyh qr dssuhfldeoh h>hfw rq dgxow zdjhv1 Frqgl0
wlrqdo rq doo rwkhu khljkwv/ wkh hvwlpdwhg h>hfw ri dq lqfuhdvh lq hlwkhu djh044 ru djh0:
khljkw lv hvvhqwldoo| }hur1 Lq dgglwlrq/ lqwurgxflqj wkhvh frqwurov iru hduolhu khljkw ohdyhv
wkh hvwlpdwhg h>hfwv ri erwk djh056 dqg djh049 khljkw edvlfdoo| xqfkdqjhg1 Dprqj

48



doo uhfrughg khljkwv/ rqo| djh049 khljkw lv hvwlpdwhg wr kdyh d odujh dqg vwdwlvwlfdoo|
vljql?fdqw h>hfw rq dgxow zdjhv> qr rwkhu khljkw frqwulexwhv wr wkh khljkw suhplxp158

8 H{sodlqlqj wkh Whhq0Khljkw Suhplxp

814 Qrw Gxh wr Hpsor|huv* cWdvwh* iru Khljkw

Lq wkh suhylrxv vhfwlrq zh kdyh sxvkhg edfn wkh vrxufh ri wkh khljkw suhplxp wr wkh
suh0dgxow vwdjhv ri ghyhorsphqw1 Zh kdyh vkrzq/ lq sduwlfxodu/ wkdw wkh zdjhv ri wzr
phq zlwk wkh vdph dgxow khljkw pd| uh hfw wkh ixoo dprxqw ri d ckhljkw jds* ghshqglqj
rqo| rq wkh gl>huhqfh lq wkhlu khljkwv dv whhqv1 Zh frqfoxgh wkdw wkh khljkw shqdow|
fdqqrw eh fdxvhg e| fxuuhqw odfn ri khljkw1 Wklv fdvwv grxew rq wkh h{lvwhqfh ri dq
hpsor|huv* wdvwh iru fxuuhqw khljkw ru/ vlqfh hpsor|huv olnho| fdqqrw gl>huhqwldwh edvhg
rq khljkw zkhq |rxqj/ iru hduo| khljkw lq wkh fkrlfh ri hpsor|hhv1 Vlploduo|/ wkhvh
uhvxowv vxjjhvw d olplwhg uroh ri dgxow khljkw lq ghwhuplqlqj wkh surgxfwlyh dvshfwv ri
rqh*v vhoi0lpdjh1

815 Qrw dq H>hfw ri H{whuqdo Uhvrxufhv

Dv vkrzq lq Vhfwlrq 6/ gl>huhqfhv lq idplo| dqg vfkrro uhvrxufhv h{sodlq olwwoh ri wkh
glvsdulw| ehwzhhq wdoo dqg vkruw dgxowv1 Wkh frh!flhqw rq khljkw +dgxow dqg2ru |rxwk,
zdv olwwoh fkdqjhg lq erwk wkh XV1 dqg wkh Eulwlvk gdwd zkhq zh frqwuroohg iru idplo|
dqg vfkrro edfnjurxqg fkdudfwhulvwlfv/ dqg rxu ?qglqj ri d 41:051:( shu0lqfk khljkw
suhplxp lv qhw ri idplo| edfnjurxqg fkdudfwhulvwlfv1 Wkh frqfoxvlrq wkdw wkh khljkw
suhplxp lv qrw gulyhq e| idplo| edfnjurxqg fkdudfwhulvwlfv gudzv dgglwlrqdo vxssruw
iurp wkh dqdo|vlv ri Ehkupdq dqg Urvhq}zhlj +5334,/ zkr ?qg hylghqfh ri d vl}deoh
zdjh suhplxp ehwzhhq ihpdoh wzlqv ri ydu|lqj khljkwv1 Ilqdoo|/ wr wkh h{whqw wkdw
h{whuqdo uhvrxufhv duh fruuhodwhg zlwk khljkw dw doo djhv/ li uhvrxufhv zhuh gulylqj wkh
khljkw suhplxp wkhq zh vkrxog revhuyh khljkwv dw doo djhv ehlqj srvlwlyho| dvvrfldwhg
zlwk zdjhv/ qrw mxvw djh049 khljkw1

58Suhylrxv zrun kdv irxqg wkdw ehlqj sk|vlfdoo| dwwudfwlyh dv dq dgxow +Kdphuphvk dqg Elggoh/
4<<7,/ dqg ehlqj wdoo dqg wklq +Dyhuhww dqg Nruhqpdq 4<<9,/ kdv d srvlwlyh dvvrfldwlrq zlwk zdjhv1
Rxu dqdo|vlv +uhvxowv qrw vkrzq, lqglfdwhv wkdw dgglqj d frqwuro iru whhq zhljkw/ phdvxuhg dv erg|
pdvv lqgh{/ grhv qrw dssuhfldeo| dowhu wkh frh!flhqwv rq khljkw dw gl>huhqw djhv1

49



816 Qrw d Suhplxp wr Qdwlyh Lqwhooljhqfh

Vxssrvh khljkw zhuh sur{|lqj iru qdwlyh lqwhooljhqfh> jlyhq wkh sdwwhuq zh revhuyh
zkhuhe| djh049 khljkw dorqh dprqj khljkwv dw doo djhv h{sodlqv zdjhv/ wkh surgxfwlyh
frpsrqhqwv ri qdwlyh lqwhooljhqfh pxvw eh prvw vwurqjo| fruuhodwhg zlwk djh049 khljkw1
Dowkrxjk wklv k|srwkhvlv vhhpv shfxoldu/ zh fdq xvh wkh QFGV wr lqyhvwljdwh lw e|
frqglwlrqlqj rq wkh vfruh ri d whvw ri dfdghplf dfklhyhphqw wdnhq dw djh :1 Lqvridu dv
dfdghplf dfklhyhphqw dw djh : phdvxuhv qdwlyh lqwhooljhqfh/ frqglwlrqlqj rq wkh whvw
vfruh rxjkw wr uhgxfh wkh frh!flhqw rq djh049 khljkw1 Wdeoh : suhvhqwv wkh h>hfw ri
lqwurgxflqj djh0: whvw vfruhv rq wkh frh!flhqw iru djh049 khljkw1 Qrwh wkdw doo ri wkhvh
hvwlpdwhv dffrxqw iru gl>huhqfhv lq idplo| edfnjurxqgv/ vr wkh whvw vfruhv gr qrw sur{|
iru wkhvh fkdudfwhulvwlfv1

Froxpqv 4 dqg 5 ri Wdeoh : uhvwulfw dwwhqwlrq wr wkrvh uhvsrqghqwv wr wkh QFGV
zlwk lqirupdwlrq rq khljkw djhv 49 dqg 56/ dqg whvw vfruhv dw djh :1 Frqvlvwhqw zlwk
wkh qrwlrq wkdw wkh| fdswxuh qdwlyh lqwhooljhqfh/ wkh whvw vfruhv frqwulexwh lpsruwdqwo|
rq wkhlu rzq wr h{sodlqlqj dgxow zdjhv1 Hdfk whvw vfruh lv dvvrfldwhg zlwk d vwdwlvwlfdoo|
vljql?fdqw/ srvlwlyh frh!flhqw +417( lqfuhdvh lq zdjhv shu srlqw rq wkh uhdglqj whvw/
dqg 517( shu srlqw rq wkh pdwk whvw,1 Krzhyhu/ lqwurgxflqj wkh vfruhv grhv qrw
uhgxfh dssuhfldeo| wkh hvwlpdwhg whhq0khljkw suhplxp1 Zlwkrxw frqwuroolqj iru wkh
whvw vfruhv/ wkh whhq0khljkw suhplxp lv hvwlpdwhg dw 515( shu lqfk lq wklv vdpsoh1
Dgglqj wkh frqwurov phuho| uhgxfhv wkh hvwlpdwhg whhq0khljkw suhplxp wr 514( shu
lqfk1

817 Qrw d Uhzdug wr Hduo| Frjqlwlyh Ghyhorsphqw

Odwhu sk|vlfdo pdwxuhuv pljkw dovr eh odwhu frjqlwlyh ru hprwlrqdo pdwxuhuv1 Li wklv
zhuh wkh fdvh/ zh zrxog h{shfw wkrvh pdwxulqj odwhu wr/ iru h{dpsoh/ jhw ohvv iurp
wkh vdph dprxqw ri vfkrrolqj wkdq wkhlu hduo| pdwxulqj dgxow shhuv dqg/ wkhuhiruh/
frpsohwh ohvv vfkrro ru gr zruvh lq wkh dgxow oderu pdunhw1 Wkh qrwlrq lv wkdw dw dq|
djh/ ehlqj wdoohu doorzv rqh wr jhw pruh rxw ri hgxfdwlrq1 Lq wklv zhuh wkh fdvh/ juhdwhu
khljkw zrxog eh ehqh?fldo dw doo djhv dqg zh zrxog h{shfw wkh frh!flhqw ri khljkw dw
doo djhv wr eh vljql?fdqwo| gl>huhqw iurp }hur lq Wdeohv 9 dqg :1 Wkh idfw wkdw zh gr
qrw vhh wklv sdwwhuq vxjjhvw wkdw wkhuh lv qr dgydqwdjh wr hduolhu ghyhorsphqw shu vh1

Dowhuqdwlyho|/ lw pljkw eh dujxhg wkdw sxehuw| kdv d vshfldo txdolw| dprqj vwdjhv
ri ghyhorsphqw1 Rqh pljkw k|srwkhvl}h wkdw dfklhylqj sxehuw| hqdeohv rqh wr vwduw
dffxpxodwlqj d vshfldo nlqg ri kxpdq fdslwdo/ dqg wkrvh zkr dfklhyh sxehuw| hduo|
+dqg vr duh wdoohu dw djh 49, jhw d khdg vwduw lq wkh dffxpxodwlrq surfhvv1 Wklv frxog eh
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wkh uhdvrq iru wkh suh0hplqhqfh ri djh049 dprqj doo khljkwv lq h{sodlqlqj dgxow zdjhv1
Lq wklv vwru|/ djh 49 lv qrw vshfldo ehfdxvh ri wkh vrfldo hqylurqphqw dvvrfldwhg zlwk
dgrohvfhqfh> udwkhu/ ehlqj wdoo dw djh 49 lv phuho| d v|pswrp ri hduo| sxehuw| dqg wkxv
wkh suhfrflrxv dfklhyhphqw ri d odujh iudfwlrq ri rqh*v xowlpdwh khljkw1 Wklv dujxphqw
fdq eh h{soruhg e| hvwlpdwlqj wkh h{whqw wr zklfk wkh iudfwlrq ri rqh*v xowlpdwh khljkw
dfklhyhg dw djh 49/ udwkhu wkdq khljkw ohyho/ pdwwhuv iru dgxow zdjhv1 Wdeoh ; lqwurgxfhv
wkh iudfwlrq ri ?qdo khljkw dfklhyhg dw 49 dorqj zlwk djh049 khljkw ohyho1 Wklv doorzv xv
wr glvwlqjxlvk wkh h>hfw rq dgxow zdjhv ri ehlqj ixoo| ghyhorshg dw 49 iurp mxvw ehlqj
wdoo rq wkh zd| wr juhdwhu khljkwv1 Li hduo| sxehuw| zdv wkh nh| wr odujhu zdjhv/ wkhq
lwv hvwlpdwhg frh!flhqw vkrxog eh odujh1 Krzhyhu/ zh revhuyh wkdw shufhqwdjh khljkw
kdv d vpdoo frh!flhqw dqg lqwurgxflqj wklv qhz yduldeoh grhv qrw dssuhfldeo| uhgxfh
wkh frh!flhqw rq djh049 khljkw1

Froxpqv 4 dqg 5 ri Wdeoh ; suhvhqw uhvxowv iurp wkh QFGV1 Lq wkhvh vshfl?fdwlrqv
zh hvwlpdwh ri wkh h>hfw rq zdjhv ri whhq khljkw dorqh/ dqg ri wkh h>hfw ri whhq khljkw
frqglwlrqdo rq shufhqwdjh ri dgxow khljkw dfklhyhg/ uhvshfwlyho|1 Lq Froxpq 4 zh uhjuhvv
wkh orj ri djh066 zdjhv rq djh049 khljkw/ idplo| edfnjurxqg dqg uhjlrq/ dqg hvwlpdwh
d 514( shu lqfk whhq khljkw suhplxp1 Froxpq 5 dggv d frqwuro iru wkh shufhqwdjh ri
djh056 khljkw dfklhyhg e| djh 491 Lq wkhvh Eulwlvk gdwd zh ?qg qr uhodwlrqvkls ehwzhhq
dgxow zdjhv dqg wkh iudfwlrq ri dgxow khljkw dfklhyhg e| djh049> dqg dgglqj wklv frqwuro
ohdyhv wkh hvwlpdwhg h>hfw ri whhq khljkw xqfkdqjhg1 Lq wkh XV gdwd +Froxpqv 6 dqg
7, zh revhuyh dq lghqwlfdo sdwwhuq1 Lq Froxpq 6 zh hvwlpdwh d 515 shufhqw whhq khljkw
suhplxp/ devhqw d frqwuro iru iudfwlrq ri dgxow khljkw dfklhyhg1 Dv lq wkh Eulwlvk gdwd
dgglqj wkh frqwuro iru whhq ghyhorsphqw +Froxpq 7, ohdyhv wkh hvwlpdwhg h>hfw ri whhq
khljkw ohyho xqfkdqjhg1 Khuh/ dv lq wkh QFGV/ wklv shufhqw ri pdwxulw| phdvxuh grhv
qrw h{sodlq wkh whhq khljkw zdjh suhplxp1

818 Wkh Lpsruwdqfh ri Vrfldo dqg Fxowxudo H>hfwv Gxulqj
Dgrohvfhqfh

Kdylqj uxohg rxw vhyhudo srvvleoh fkdqqhov wkurxjk zklfk djh049 khljkw lq xhqfhv dgxow
zdjhv/ zh qrz surylgh hylghqfh vxjjhvwlqj wkdw vrfldo dqg fxowxudo idfwruv dw djh 49
frqwulexwh lpsruwdqwo| wr wkh whhq0khljkw suhplxp1 Wr wklv hqg zh uhvwulfw dwwhq0
wlrq wr wkh QOV\ gdwd vhw/ zklfk frqwdlqv hvshfldoo| ghwdlohg lqirupdwlrq frqfhuqlqj
vhoi0dvvhvvphqwv dqg sduwlflsdwlrq lq vrfldo dfwlylwlhv1 Wkrvh zkr zhuh uhodwlyho| vkruw
zkhq |rxqj duh ohvv olnho| wr sduwlflsdwh lq vrfldo dfwlylwlhv wkdw idflolwdwh wkh dffxpx0
odwlrq ri surgxfwlyh kxpdq fdslwdo olnh vhoi0hvwhhp dqg vrfldo dgdswdelolw|1 Zh wklqn
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ri dwkohwlfv/ vfkrro foxev/ dqg gdwlqj dv h{dpsohv ri wkhvh w|shv ri dfwlylwlhv1 Zh vkrz
wkdw sduwlflsdwlrq lq h{wudfxuulfxodu dfwlylwlhv dqg vhoi hvwhhp wrjhwkhu kdyh d uroh lq
wkh whhq0khljkw suhplxp1

Wdeoh < suhvhqwv hvwlpdwhv ri wkh h>hfwv ri khljkw rq dgxow zdjhv/ frqglwlrqdo rq
wkh |rxwk*v ohyho ri vhoi0hvwhhp/ dqg sduwlflsdwlrq lq kljk vfkrro vrfldo dfwlylwlhv1 Uhfdoo
wkdw lq wkh QOV\ |rxwk khljkw lv uhsruwhg lq 4<;4 zkhq uhvsrqghqwv zhuh djhv 490561
Vhoi hvwhhp lv hydoxdwhg lq 4<;3/ zkhq uhvsrqghqwv zhuh dvnhg wkh h{whqw wr zklfk wkh|
djuhhg zlwk vhyhq vwdwhphqwv derxw wkhpvhoyhv1 Erwk srvlwlyh dqg qhjdwlyh vwdwhphqwv
duh lqfoxghg lq wkh vxuyh|159 Wkh h{whqw ri djuhhphqw zdv fkrvhq iurp irxu srvvleoh
uhvsrqvhv udqjlqj iurp vwurqj djuhhphqw wr vwurqj glvdjuhhphqw1 Rxu phdvxuh ri vhoi
hvwhhp lv dq lqgh{/ udqjlqj iurp 30:/ uhsuhvhqwlqj wkh qxpehu ri csrvlwlyh* vwdwhphqwv
zlwk zklfk wkh uhvsrqghqw dw ohdvw djuhhg soxv wkh qxpehu ri cqhjdwlyh* vwdwhphqwv zlwk
zklfk wkh uhvsrqghqw dw ohdvw glvdjuhhg15: Uhwurvshfwlyh txhvwlrqv derxw sduwlflsdwlrq
lq kljk vfkrro dfwlylwlhv zhuh dvnhg lq 4<;7/ rqo| wr wkrvh zkr kdg ?qlvkhg ru zhuh
h{shfwhg wr ?qlvk kljk vfkrro1 Rxu phdvxuh ri vrfldo dfwlylw| lv wkh qxpehu ri qrq0
yrfdwlrqdo/ qrq0dfdghplf kljk vfkrro foxev lq zklfk wkh uhvsrqghqw sduwlflsdwhg15;

Ehfdxvh khljkw lv riwhq d fulwhulrq iru sduwlflsdwlrq lq dwkohwlfv/ zh vhsdudwh dwkohwlfv
iurp wkhvh rwkhu kljk vfkrro dfwlylwlhv15< Odvw/ zh qrwh wkdw iru wkh |rxqjhu phpehuv
ri wkh vdpsoh/ khljkw lq 4<;4 uhsuhvhqwv +dw ohdvw lq sduw, kljk vfkrro khljkw1 Iru wkrvh
4< dqg roghu lq 4<;4/ krzhyhu/ khljkw lq 4<;4 zloo eh d qrlvlhu vljqdo ri kljk vfkrro
khljkw1 Wkh dqdo|vlv lv shuiruphg erwk iru doo zklwh pdohv iru zkrp zh kdyh dghtxdwh
gdwd +Wdeoh </ Froxpqv 405,/ dqg iru wkrvh |rxqjhu wkdq 4< lq 4<;4 dorqh +Froxpqv
607,1

Uhvwulfwlqj dwwhqwlrq wr wkrvh zklwh pdohv iru zkrp zh kdyh phdvxuhv ri erwk vhoi0
hvwhhp lq 4<;3 dqg sduwlflsdwlrq lq kljk vfkrro dfwlylwlhv/ lq Froxpq 4 zh ?qg wkdw
frqwuroolqj iru dgxow khljkw/ djh/ uhjlrq dqg idplo| edfnjurxqg/ hyhu| lqfk ri |rxwk
khljkw lv dvvrfldwhg zlwk d 516( lqfuhdvh lq dgxow zdjhv1 Dv ehiruh/ wklv h>hfw lv vlj0

59Iru h{dpsoh/ uhvsrqghqwv zhuh dvnhg wkh h{whqw wr zklfk wkh| djuhhg zlwk wkh vwdwhphqwv 3L dp
d shuvrq ri zruwk4 dqg 3L kdyh yhu| olwwoh wr eh surxg ri14

5:Wkh dyhudjh vhoi0hvwhhp vfruh dprqj wkh zklwh pdoh vxevdpsoh lv 91;3/ vwdqgdug ghyldwlrq 318;1
Dowhuqdwlyh lqglfhv zklfk wdnh lqwr dfrxqw wkh h{whqw ri djuhhphqw zlwk wkh vhoi0hydoxdwlrq vwdwhphqwv
kdyh pruh yduldwlrq1 Zh fkrrvh wkh rqh ghvfulehg khuh edvhg rq lwv vxshulru delolw| wr h{sodlq wkh
yduldwlrq zdjhv1 Uhvxowv frqfhuqlqj wkh wkh delolw| ri vhoi0hvwhhp wr h{sodlq wkh |rxwk khljkw suhlpxp
duh urexvw wr wkh fkrlfh ri vhoi0hvwhhp lqgh{1

5;Wkhvh foxev lqfoxgh |rxwk jurxsv/ kree| foxev/ vwxghqw jryhuqphqw/ qhzvsdshu2|hduerrn/ shu0
iruplqj duwv/ dqg crwkhu* foxev1 Wklv olvw grhv qrw lqfoxgh/ lq sduwlfxodu/ krqru vrflhwlhv ru yrfdwlrqdo
foxev1 Rq dyhudjh/ wkh zklwh pdoh vxevdpsoh sduwlflsdwhg lq 319; foxev/ vwdqgdug ghyldwlrq 31<<1

5<Dprqj wkh zklwh pdohv lq rxu vxevdpsoh/ 85( sduwlflsdwhg lq kljk vfkrro dwkohwlfv1
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ql?fdqw dw ohdvw dw wkh 8( ohyho/ dqg wkh hvwlpdwhg h>hfw ri dgxow khljkw lv vwdwlvwlfdoo|
}hur1 Froxpq 5 lqfoxghv phdvxuhv ri vhoi0hvwhhp dqg dfwlylw| sduwlflsdwlrq> wkhlu frhi0
?flhqwv duh srvlwlyh dqg erwk hfrqrplfdoo| dqg vwdwlvwlfdoo| vljql?fdqw1 Frqwuroolqj iru
djh/ khljkw/ uhjlrq dqg idplo| edfnjurxqg/ dqg rwkhu foxe phpehuvkls/ sduwlflsdwlrq
lq kljk vfkrro dwkohwlfv lv dvvrfldwhg zlwk dq 4417( lqfuhdvh lq dgxow zdjhv1 Sduwlfl0
sdwlrq lq hyhu| dgglwlrqdo foxe rwkhu wkdq dwkohwlfv lv dvvrfldwhg zlwk d 814( lqfuhdvh
lq zdjhv1 Zkhq zh dgg frqwurov iru wkh ohyhov ri vhoi0hvwhhp dqg sduwlflsdwlrq lq kljk
vfkrro dfwlylwlhv wkh frh!flhqw rq |rxwk khljkw ghfolqhv e| d uhodwlyho| prghvw 55(
dqg ehfrphv rqo| erughuolqh vljql?fdqw dw wkh 43( ohyho1 Wkh hvwlpdwhg h>hfw ri dgxow
khljkw lv hvvhqwldoo| xqfkdqjhg1

Wkh h>hfwv ri dffrxqwlqj iru |rxwk vhoi0hvwhhp dqg kljk vfkrro dfwlylwlhv duh pruh
gudpdwlf/ krzhyhu/ zkhq dwwhqwlrq lv uhvwulfwhg wr wkrvh zkr zhuh dfwxdoo| lq kljk
vfkrro lq 4<;4 zkhq wkhlu khljkw zdv uhfrughg1 Froxpq 6 suhvhqwv wkh edvlf uhjuhvvlrq
iru wklv |rxqjhu jurxs1 Khuh zh hvwlpdwh wkdw hyhu| lqfk ri |rxwk khljkw lv dvvrfldwhg
zlwk d 519( lqfuhdvh lq dgxow zdjhv1 Djdlq wkh h>hfw ri dgxow khljkw/ zkloh hvwlpdwhg
dw 0417( shu lqfk/ lv vwdwlvwlfdoo| lqglvwlqjxlvkdeoh iurp }hur1 Zkhq/ lq Froxpq 7/ zh
dgg frqwurov iru wkh ohyhov ri vhoi0hvwhhp dqg sduwlflsdwlrq lq kljk vfkrro dfwlylwlhv wkh
frh!flhqw rq |rxwk khljkw ghfolqhv e| pruh wkdq 75( dqg lv qr orqjhu vwdwlvwlfdoo|
vljql?fdqw dw wkh 43( ohyho163 Djdlq wkh frh!flhqwv rq vhoi0hvwhhp dqg sduwlflsdwlrq
lq dfwlylwlhv duh hfrqrplfdoo| phdqlqjixo dqg vwdwlvwlfdoo| vljql?fdqw1

Ehiruh jrlqj rq/ zh vkrxog hpskdvl}h wkdw rqh pxvw eh fdxwlrxv lq lqwhusuhwlqj
wkhvh uhjuhvvlrqv vlqfh wkh yduldeohv ri lqwhuhvw 0 sduwlflsdwlrq lq dwkohwlfv dqg foxev 0
duh fkrlfh yduldeohv/ dqg zh kdyh qrw prghoohg wkdw fkrlfh1 Wklv srlqw lv vx!flhqwo|
lpsruwdqw wkdw zh glvfxvv lq vrph ghwdlo1

Wkhuh duh vhyhudo sodxvleoh zd|v wkdw rqh pljkw prgho whhqv* fkrlfh ri zkhwkhu wr
sduwlflsdwh lq h{wudfxuulfxodu dfwlylwlhv> iru vrph ri wkrvh prghov/ wkh lqwhusuhwdwlrq ri
uhjuhvvlrq frh!flhqwv dv wkh suhglfwhg fkdqjh lq zdjh li rqh h{rjhqrxvo| pdqlsxodwhg
d yduldeoh lv dssursuldwh/ zkloh iru rwkhuv lw lv qrw1 Frqvlghu ?uvw wkh iroorzlqj prgho
ri wkdw fkrlfh1
Prgho D1 Hdfk lqglylgxdo lv fkdudfwhul}hg e| wzr dwwulexwhv/ rqh ri zklfk lv khljkw1

Vxssrvh wkh iroorzlqj duh wuxh=
d1 Wkh vhfrqg fkdudfwhulvwlf lv dwkohwlf delolw|/ zklfk lv lqghshqghqw ri khljkw dqg
xqrevhuydeoh wr wkh dqdo|vw>
e1 Lqglylgxdov nqrz wkhlu dwkohwlf delolw|>

63Zh qrwh wkdw wkh frh!flhqw rq idwkhu*v hgxfdwlrq h{klelwv d ghfolqh wkdw lv vlplodu erwk lq pdj0
qlwxgh dqg lq wkh fkdqjh ri vwdwlvwlfdo vljql?fdqfh1
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f1 Wkhuh lv d frvw wr sduwlflsdwlqj lq dwkohwlfv +iru h{dpsoh/ wkh h>ruw h{shqghg ru wkh
rssruwxqlw| frvw ri wlph, wkdw lv lghqwlfdo dfurvv lqglylgxdov>
g1 Vxffhvv lq dwkohwlfv ghshqgv +vwrfkdvwlfdoo|, rq khljkw dqg dwkohwlf delolw|>
h1 Whhqv uhfhlyh d frqwhpsrudqhrxv ehqh?w iurp sduwlflsdwlqj lq dwkohwlfv li wkh| duh
vxffhvvixo>
i1 Sduwlflsdwlrq lq dwkohwlfv ohdgv wr kljkhu zdjhv1

Jlyhq wkhvh dvvxpswlrqv/ iru dq| jlyhq dwkohwlf delolw|/ vkruwhu whhqv h{shfw orzhu
suredelolw| ri vxffhvv wkdq d wdoohu whhq zlwk wkh vdph delolw|/ khqfh/ wkh| duh ohvv olnho|
wr sduwlflsdwh lq dwkohwlfv1 Li krzhyhu/ zh pdgh dwkohwlfv pdqgdwru|/ wkh suhglfwhg zdjh
lqfuhdvh iru d vkruwhu whhq zkr qrz sduwlflsdwhv lq dwkohwlfv zrxog eh dv suhglfwhg
iurp wkh uhjuhvvlrq/ vlqfh lw lv sduwlflsdwlrq shu vh wkdw ohdgv wr kljkhu zdjhv +e|
dvvxpswlrq,1

Zkloh iru wklv prgho/ uhjuhvvlrq frh!flhqwv fdq eh lqwhusuhwhg dv wkh suhglfwhg
zdjh fkdqjh/ iru rwkhu prghov wkdw vhhp htxdoo| sodxvleoh/ vxfk lqwhusuhwdwlrq lv qrw
dssursuldwh1 Iru h{dpsoh frqvlghu wkh iroorzlqj prgho wkdw lv d voljkw yduldqw ri prgho
D1
Prgho E1

d1 0 h1 Dv lq Prgho D>
i1 Vxffhvv lq dwkohwlfv ohdgv wr kljkhu zdjhv1

Wklv fkdqjh grhvq*w dowhu whhqv* ghflvlrqv/ vlqfh wkh suredelolw| ri wkdw dq| lqgl0
ylgxdo lv vxffhvvixo lq dwkohwlfv 0 wkh ehqh?w wr wkh whhq 0 lv wkh vdph iru erwk prghov1
Frqvhtxhqwo|/ zh zrxog h{shfw iru erwk prghov txdolwdwlyh uhvxowv vlplodu wr wkrvh lq
rxu uhjuhvvlrq= whhq khljkw d>hfwv dgxow zdjh1 Exw li prgho E lv fruuhfw/ wkh lqwhu0
suhwdwlrq ri wkh uhjuhvvlrq frh!flhqwv dv suhglfwhg zdjh fkdqjhv zrxog eh lqfruuhfw>
pdqgdwru| dwkohwlf sduwlflsdwlrq zrxog hqvxuh wkdw vkruwhu whhqv sduwlflsdwhg lq dwk0
ohwlfv/ exw lw zrxog kdyh qr h>hfw rq wkhlu dgxow zdjh/ vlqfh e| dvvxpswlrq lw lv vxffhvv
lq dwkohwlfv/ qrw sduwlflsdwlrq wkdw ohdgv wr lqfuhdvhg zdjhv1

Wkhuh duh reylrxvo| pdq| rwkhu sodxvleoh prghov frqvlvwhqw zlwk rxu ?qglqj d
uhodwlrqvkls ehwzhhq whhq sduwlflsdwlrq lq dwkohwlfv dqg dgxow zdjhv1 Xqghuvwdqglqj
wkdw uhodwlrqvkls lv lpsruwdqw/ dqg zh uhihu wr Eduurq/ Hzlqj/ dqg Zdgghoo +5333, iru
dq dqdo|vlv ri wkh olqn ehwzhhq sduwlflsdwlrq lq kljk vfkrro dwkohwlfv dqg oderu pdunhw
rxwfrphv1 Edurq/ Hzlqj/ dqgZdgghoo ?qg wkdw wkh olqn fdq eh dwwulexwhg wr orzhu frvw
ri h>ruw ri wkrvh zkr sduwlflsdwh lq dwkohwlfv/ ru wr d gluhfwo| surgxfwlyh uroh ri dwkohwlf
lq wudlqlqj |rxwk iru wkh oderu pdunhw1 Lq wklv sdshu zh zloo qrw ixuwkhu lqyhvwljdwh
wkh olqn ehwzhhq dwkohwlfv dqg oderu pdunhw rxwfrphv1 Zh zloo/ krzhyhu/ lqyhvwljdwh
wkh h{whqw wr zklfk sduwlflsdwlrq lq vrfldo dfwlylwlhv dqg vhoi0hvwhhp lqghshqghqwo|
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d>hfw zdjhv1 Lw frxog eh wkh fdvh/ iru lqvwdqfh/ wkdw vhoi0hvwhhp lv d e|0surgxfw ri
vxffhvv lq dwkohwlfv dqg sduwlflsdwlrq wr h{wud0fxuulfxodu dfwlylwlhv1 Lq wkdw fdvh/ wkh
lpsruwdqw hvwlpdwhg h>hfw ri vhoi0hvwhhp zrxog uh hfw dqrwkhu lqghshqghqw fkdqqho
wkurxjk zklfk sduwlflsdwlrq lq wkhvh vrfldo dfwlylwlhv d>hfwv zdjhv1 V|pphwulfdoo|/ rqh
pljkw k|srwkhvl}h wkdw sduwlflsdwlrq lq vrfldo dfwlylwlhv lv d e|0surgxfw ri vhoi0hvwhhp/
dv kljk vhoi0hvwhhp jhqhudwhv d juhjdulrxv dwwlwxgh zklfk lv frqgxflyh wr sduwlflsdwlrq
lq vrfldo dfwlylwlhv1 Wr dgguhvv wklv txhvwlrq zh lqwurgxfh frqwurov iru sduwlflsdwlrq dqg
vhoi0hvwhhp vhsdudwho|/ dqg dvvhvv wkh h{whqw wr zklfk lqwurgxflqj wkh frqwurov wrjhwkhu
d>hfwv wkh frh!flhqw rq hdfk frqwuro hvwlpdwhg vhsdudwho|1

Wkh uhvxowv uhsruwhg lq Wdeoh 43 vxjjhvw wkdw vhoi hvwhhp dqg sduwlflsdwlrq lq dwkohw0
lfv dqg foxev kdyh lqghshqghqw uhodwlrqvklsv zlwk odwhu zdjhv1 Iru h{dpsoh/ frqwuroolqj
iru vhoi0hvwhhp dorqh +Wdeoh 43/ Froxpq 4, zh hvwlpdwh dq dvvrfldwhg frh!flhqw ri 3145
8 hvvhqwldoo| wkh vdph hvwlpdwh dv zkhq doo wkuhh frqwurov duh lqfoxghg1 Vlploduo|/ zh hv0
wlpdwh wkdw sduwlflsdwlrq lq dwkohwlfv lv dvvrfldwhg 4<16( lqfuhdvh lq dgxow zdjhv zkhq
frqwuroohg iru dorqh/ dqg d 491:( lqfuhdvh zkhq gl>huhqfhv lq erwk vhoi0hvwhhp dqg foxe
sduwlflsdwlrq duh dovr dffrxqwhg iru1 Wkh vdph edvlf uhvxowv krogv iru foxe sduwlflsdwlrq
dv zhoo1 Zh lqwhusuhw wkhvh uhvxowv wr vxjjhvw wkdw vhoi0hvwhhp dqg sduwlflsdwlrq lq vr0
fldo dfwlylwlhv d>hfw zdjhv wkurxjk odujho| lqghshqghqw fkdqqhov1 Lw dsshduv dv wkrxjk
wkh uhzdughg dvshfwv ri vhoi0hvwhhp duh qhlwkhu d e|0surgxfw ri vxffhvv lq dwkohwlfv dqg
foxev/ qru dq lpsruwdqw suhglfwru ri sduwlflsdwlrq lq wkhvh vrfldo dfwlylwlhv1

819 Qrw Vwdwlvwlfdo Glvfulplqdwlrq

Dffhvv wr wkh nlqg ri vrfldo dfwlylwlhv zh irfxvvhg rq ghshqgv rq wkh frvwv dqg ehqh?wv
lqglylgxdov dwwdfk wr sduwlflsdwlrq lq wkh dfwlylwlhv1 Wkh dqdo|vlv deryh grhv qrw dg0
guhvv wkh uhdvrqv vkruwhu whhqv kdyh d orzhu sduwlflsdwlrq udwh ri vkruwhu whhqv lq vrfldo
dfwlylwlhv1 Wkh orzhu udwh pd| eh gxh wr revwdfohv fuhdwhg e| wkh vrfldo hqylurqphqw/
vwljpd/ hwf1/ wkdw udlvh wkh frvw iru vkruwhu whhqv/ ru lw pd| eh wkdw vkruwhu whhqv kdyh
wkh vdph frvw ri sduwlflsdwlrq dqg |hw fkrrvh wr lqyhvw ohvv1 Vkruwhu whhqv pljkw lqyhvw
ohvv lq wkhvh vrfldo dfwlylwlhv/ iru h{dpsoh/ li vkruw dgxowv kdyh d orzhu uhwxuq rq lqyhvw0
phqwv lq vrfldo dfwlylwlhv1 Li wklv zhuh wkh fdvh/ vlqfh vkruwhu whhqv iruhfdvw wkhpvhoyhv
dv vkruw dgxowv/ lw lv udwlrqdo ri wkhp wr lqyhvw ohvv uhodwlyh wr wdoohu whhqv1

Wr d fhuwdlq h{whqw/ wkh vdph dujxphqw pd| eh pdgh frqfhuqlqj vhoi0hvwhhp1 Rqh
ylhz lq wkh olwhudwxuhv rq sv|fkrorj| dqg hgxfdwlrq krogv wkdw vhoi0hvwhhp fdq eh hq0
kdqfhg164 Wkhuh lv fhuwdlqo| d odujh vhoi0khos lqgxvwu| ghyrwhg wr wkh frqvflrxv dgmxvw0

64Vhh Srsh hw do1 4<;;1
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phqw ri vhoi0lpdjh wkdw lv suhplvhg rq wklv srvvlelolw|1 Wr wkh h{whqw wkdw vhoi0hvwhhp
lv dq rxwfrph ri ehkdylru rq wkh sduw ri dq lqglylgxdo/ lw fdq eh wkrxjkw ri dv dq0
rwkhu irup ri kxpdq fdslwdo1 Li wklv irup ri kxpdq fdslwdo zhuh uhzdughg ohvv lq
vkruwhu dgxowv wkhq/ fhwhulv sdulexv/ lw zrxog eh udwlrqdo iru vkruw |rxwkv wr fxuwdlo
wkhlu lqyhvwphqw lq vhoi0hvwhhp1

Lq wklv vhfwlrq zh vxjjhvw wkdw/ wr wkh h{whqw wkdw vkruw dgrohvfhqwv sduwlflsdwh ohvv
lq wkhvh vrfldo dfwlylwlhv dqg fkrrvh wr dftxluh ohvv vhoi0hvwhhp lw lv qrw ehfdxvh wkh|
dqwlflsdwh d orzhu uhwxuq wr wkhvh idfwruv zkhq dgxow1 Djdlq uhvwulfwlqj dwwhqwlrq wr
wkh QOV\ gdwd/ dqg wkrvh zkr zhuh 4< ru |rxqjhu lq 4<;4/ Wdeoh 44 suhvhqwv hvwlpdwhv
ri wkh uhwxuq wr vhoi0hvwhhp/ dqg sduwlflsdwlrq lq vrfldo dfwlylwlhv1 Froxpq 4 frqvlghuv
rqo| wkrvh zklwh pdoh zrunhuv zkr zhuh ohvv wkdq phgldq khljkw dv dgxowv> Froxpq
5 shuirupv wkh sdudooho dqdo|vlv iru wkrvh zkr zhuh dw ohdvw phgldq khljkw dv dgxowv1
Frqglwlrqlqj rqo| rq djh/ idplo| edfnjurxqg dqg uhjlrq/ zh ?qg wkdw wkh frh!flhqwv rq
vhoi0hvwhhp dqg vrfldo dfwlylwlhv gr qrw gl>hu vljql?fdqwo|/ ru v|vwhpdwlfdoo| ehwzhhq
wkh wzr uhjuhvvlrqv1 Dprqj wkrvh zkr juhz wr ohvv wkdq phgldq dgxow khljkw wkh
hvwlpdwhg frh!flhqw rq vhoi hvwhhp lv 3143;1 Dprqj wkrvh zkr juhz wr phgldq khljkw
ru deryh/ wkh vdph frh!flhqw lv hvwlpdwhg wr eh 31459 8 d vwdwlvwlfdoo| lqvljql?fdqw
gl>huhqfh1 Dprqj wkrvh zkr juhz wr ohvv wkdq phgldq dgxow khljkw wkh hvwlpdwhg
frh!flhqw rq sduwlflsdwlrq lq dwkohwlfv lv 3145</ zkloh iru wkrvh zkr juhz wr dw ohdvw
phgldq dgxow khljkw wkh hvwlpdwhg frh!flhqw lv frqvlghudeo| odujhu +31536,/ wkrxjk
zh fdq qrw uhmhfw wkh qxoo k|srwkhvlv wkdw wkh wzr frh!flhqwv duh wkh vdph1 Odvw/ wkh
hvwlpdwhg frh!flhqw rq sduwlflsdwlrq lq foxev dprqj wkh vkruwhu dgxow jurxs lv dfwxdoo|
odujhu +31464, wkdq wkdw iru wkh wdoohu jurxs +3139;,/ wkrxjk djdlq zh fdqqrw uhmhfw wkh
qxoo k|srwkhvlv wkdw wkh frh!flhqwv duh wkh vdph165 Wkxv zh ?qg olwwoh hylghqfh wkdw
wkh uhwxuqv wr lqyhvwlqj lq vhoi0hvwhhp dqg vrfldo dfwlylwlhv zkhq |rxqj duh vljql?fdqwo|
ru v|vwhpdwlfdoo| gl>huhqw ghshqglqj rq zkhwkhu rqh iruhfdvwv ehfrplqj d wdoo ru vkruw
dgxow1

9 Glvfxvvlrq

Rxu ?qglqjv duh frqvlvwhqw zlwk Khfnpdq +5333,/ zklfk vxjjhvwv d fodvv ri sodxvleoh
phfkdqlvpv iru wkh dffxpxodwlrq ri qrq0frjqlwlyh vnloov lqfoxglqj vrfldo dgdswdelolw|/
prwlydwlrq dqg vhoi0hvwhhp1 Wkh phfkdqlvpv irfxv rq wkh fxpxodwlyh h>hfwv ri hduo|
vnloo ghyhorsphqw dqg wkh lqirupdo/ qrq0lqvwlwxwlrqdo/ vrfldo vrxufhv ri ohduqlqj wkdw

65Vlplodu uhvxowv krog zkhq zh dqdo|}h wkh hqwluh vdpsoh ri zklwh pdoh zrunhuv udwkhu wkdq rqo|
wklv |rxqjhu vxevdpsoh1
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frqwulexwh wr kxpdq fdslwdo dqg surgxfwlylw|1 Zh lqwhusuhw wkh uhvxowv lq Wdeoh <
dv lqgluhfw hylghqfh iru wkh lpsruwdqfh ri qrq0frjqlwlyh idfwruv iru wkh |rxwk0khljkw
suhplxp1 Wkrvh zkr zhuh uhodwlyho| vkruw zkhq |rxqj zhuh ohvv olnho| wr sduwlflsdwh
lq vrfldo dfwlylwlhv dvvrfldwhg zlwk wkh dffxpxodwlrq ri surgxfwlyh vnloov dqg dwwulexwhv/
dqg ghyhorshg ohvv vhoi0hvwhhp1 Li wkhvh dfwlylwlhv idflolwdwh wkh dftxlvlwlrq ri vnloov vxfk
dv vrfldo dgdswdelolw| dqg vhoi0glvflsolqh/ wkhq wklv dvshfw ri wkh vrfldo duudqjhphqwv
ri |rxqj shrsoh zrxog dsshdu wr kdyh lpsruwdqw h>hfwv rq hfrqrplf rxwfrphv lq
dgxowkrrg1

Zkloh wkh txhvwlrq uhtxluhv ixuwkhu lqyhvwljdwlrq/ zh lqwhusuhw rxu uhvxowv lq wklv
frqwh{w wr vxjjhvw wkdw hduo| vrfldo glvfulplqdwlrq udwkhu wkdq frqwhpsrudqhrxv pdunhw
glvfulplqdwlrq/ pd| eh dw wkh urrw ri wkh glvsdulw| lq zdjhv dfurvv khljkwv1 Zh duh qrw
vxjjhvwlqj/ ri frxuvh/ wkdw lw lv glvfulplqdwlrq zlwklq dwkohwlfv dqg rwkhu h{wudfxuulfxodu
dfwlylwlhv wkdw dffrxqwv iru vkruwhu whhqv* orzhu sduwlflsdwlrq1 Lw pd| eh/ iru h{dpsoh/
wkdw hduolhu wuhdwphqw kdv pdgh wkhvh |rxwkv pruh vhqvlwlyh wr voljkwv/ dqg wkdw dv d
uhvxow wkh| zlwkgudz iurp vxfk lqwhudfwlrqv1 Zh gr nqrz/ krzhyhu/ wkdw vrphwklqj
fdxvhv orzhu sduwlflsdwlrq/ dqg wkdw wklv lv dvvrfldwhg zlwk shuvlvwhqw orzhu oderu pdunhw
vxffhvv lq odwhu |hduv1 Jlyhq wkh sodxvlelolw| wkdw wkhvh h{wudfxuulfxodu dfwlylwlhv duh
dvvrfldwhg zlwk wkh dftxlvlwlrq ri qrq0frjqlwlyh vnloov/ lw lv lpsruwdqw wr h{dplqh wkh
txhvwlrq lq pruh ghwdlo1

Wkh ?uvw txhvwlrq lv zkhwkhu wkh orzhu sduwlflsdwlrq lv gxh wr revwdfohv sodfhg rq
vkruwhu whhqv e| rwkhuv ru zkhwkhu wkh vkruwhu whhqv fkrrvh wr zlwkgudz1 Glvwlqjxlvklqj
wkh wzr lv qrw dw doo reylrxv= iru h{dpsoh/ d vkruw whhq pd| qrw jr rxw iru edvnhwedoo
ehfdxvh kh h{shfwv qrw wr eh deoh wr pdnh wkh whdp/ ru ehfdxvh kh lv pdgh ixq ri1 Lq
erwk fdvhv/ wkh glvwlqfwlrq ehwzhhq vhoi0lpsrvhg dqg h{whuqdo revwdfohv lv qrw fohdu0fxw1
Hyhq lq d zruog lq zklfk vkruw whhqv duh wuhdwhg lghqwlfdoo| dv rwkhuv duh/ lw pd| eh
wkdw hduolhu h{shulhqfhv kdyh frqglwlrqhg vkruwhu whhqv vr wkdw wkh| duh ohvv zloolqj wkdq
rwkhuv wr lqwhudfw1 Lqyhvwljdwlqj wklv srvvlelolw| zrxog uhtxluh hvwdeolvklqj wkh hduolhvw
djh dw zklfk revhuydeoh ehkdylru dulvhv wkdw lv dvvrfldwhg zlwk orzhu sduwlflsdwlrq1

Dvvxplqj wkdw wkhuh duh ydoxdeoh qrq0frjqlwlyh vnloov wkdw duh dftxluhg wkurxjk
sduwlflsdwlrq lq foxev dqg dwkohwlfv/ zkdw suhflvho| lv dftxluhgB Rxu uhvxowv vxjjhvw
wkdw vhoi hvwhhp dffrxqwv iru vrph ri wkh gl>huhqfh lq mre pdunhw vxffhvv/ exw qrw doo1
Rwkhu olnho| fdqglgdwhv duh wkh lqwhushuvrqdo vnloov dftxluhg wkurxjk vrfldo lqwhudfwlrqv/
vrfldo dgdswdelolw| iurp zrunlqj lq jurxsv/ dqg glvflsolqh dqg prwlydwlrq wkdw uhvxow
iurp sduwlflsdwlrq1 Pruh ghwdlohg gdwd rq wkh dfwlylwlhv wkdw |rxwkv hqjdjh lq/ dqg
wkh mre pdunhw frqvhtxhqfhv zrxog shuplw d ehwwhu xqghuvwdqglqj ri wkh surgxfwlrq
surfhvv ri jhqhudwlqj vrfldo vnloov1 Lq dgglwlrq wr wkh txhvwlrq ri zkdw lv dftxluhg/ lw lv
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lpsruwdqw wr xqghuvwdqg krz lw lv dftxluhg1 Iru h{dpsoh/ dq lqglylgxdo pd| ehfrph
dzduh wkdw kh lv frpshwhqw dv kh hqjdjhv lq gl>huhqw dfwlylwlhv/ ru lqvwhdg ohduq lw iurp
rwkhuv1 Wr wkh h{whqw wkdw wkh odwwhu dowhuqdwlyh lv suhydohqw/ wkh ohduqlqj sdwk pljkw
ghshqg rq wkh ohyho ri qrq0frjqlwlyh vnloo ri wkrvh zlwk zklfk dq lqglylgxdo dvvrfldwhv1

Zh hpskdvl}hg lq wkh lqwurgxfwlrq wkdw zh gr qrw lpso| wkdw khljkw glvfulplqdwlrq
lv prudoo| htxlydohqw wr udfldo glvfulplqdwlrq1 Ghvslwh wkh gl>huhqfhv lq wkh klvwru| dqg
sv|fkrorj|/ zkdw lv ohduqhg iurp khljkw glvfulplqdwlrq pd| vkhg oljkw rq udfldo glvfulp0
lqdwlrq1 Iluvw/ wkh pdjqlwxgh ri zdjh gl>huhqfhv dvvrfldwhg zlwk khljkw lv vlplodu wr
wkdw dvvrfldwhg zlwk udfldo gl>huhqfhv1 Zlwkrxw fruuhfwlqj iru hgxfdwlrq ru rffxsdwlrq
fkrlfh/ zh hvwlpdwh wkh eodfn0zklwh zdjh jds wr eh dssur{lpdwho| 48( dprqj pdohv
lq wkh QOV\1 Ghshqglqj rq rxu vshfl?fdwlrq/ wklv hvwlpdwhg jds lv dssur{lpdwhg e|
wkh gl>huhqfh lq zdjhv iru wzr phq zkrvh khljkwv gl>hu e| vl{ wr hljkw lqfkhv1

Wkhuh duh/ krzhyhu/ yhu| vljql?fdqw gl>huhqfhv ehwzhhq eodfn0zklwh zdjh gl>hu0
hqfhv dqg wkh zdjh dgydqwdjh dvvrfldwhg zlwk ehlqj wdoohu dv dq dgrohvfhqw1 Iru wkh
fdvh ri udfldo gl>huhqfhv/ Qhdo dqg Mrkqvrq +4<<9, surylgh hylghqfh wkdw vrph ri wkh
glvsdulw| lq w|slfdoo| xqrevhuydeoh vnloov fdq eh suhglfwhg e| gl>huhqfhv lq wkh idplo|
dqg vfkrro uhvrxufhv ri wkh fkloguhq1 Wkhuh duh vkdus gl>huhqfhv ehwzhhq wkh edfn0
jurxqg fkdudfwhulvwlfv ri eodfnv dqg zklwhv1 Wkh txdolw| ri wkh vfkrrov zklwhv jr wr/ dv
phdvxuhg e| wkh whdfkhu2vwxghqw udwlr/ gursrxw udwh dqg glvdgydqwdjhg vwxghqw udwlr/
lv fohduo| vxshulru wr wkdw ri wkh vfkrrov eodfnv jr wr1 Wkh suredelolw| wkdw rqh*v idwkhu
lv d surihvvlrqdo lv pxfk kljkhu lq zklwh krxvhkrogv dqg wkh qxpehu ri vleolqjv lv orzhu1
Doo ri wkhvh fdq suhvxpdeo| eh d>hfwhg e| sxeolf srolf|1

Wkh gl>huhqfhv ehwzhhq wkh edfnjurxqg fkdudfwhulvwlfv ri eodfnv dqg zklwhv lv lq
vwdun frqwudvw wr wkh gl>huhqfhv 0 ru odfn wkhuhri 0 lq wkh edfnjurxqg fkdudfwhulvwlfv ri
|rxwkv zkr zhuh wdoo ru vkruw1 Zkhq frpsduhg wr wkh eodfn0zklwh fdvh/ wkh vfkrrov dqg
idplolhv ri wdoo dqg vkruw whhqv duh hvvhqwldoo| lqglvwlqjxlvkdeoh1 Dv d frqvhtxhqfh/ lw lv
idu pruh gl!fxow wr dwwulexwh wkh h>hfw ri vkruw vwdwxuh dv dq dgrohvfhqw rq vxevhtxhqw
oderu pdunhw rxwfrphv wr d gh?flhqf| lq dydlodeoh uhvrxufhv1 Exw li vrfldo h{foxvlrq
dqg d ihholqj ri cqrw ?wwlqj lq* kdv orqj0whup/ hfrqrplfdoo| lpsruwdqw frqvhtxhqfhv
iru vkruwhu whhqv/ rqh pxvw frqvlghu wkh srvvlelolw| wkdw plqrulw| |rxwkv pljkw vx>hu
vlploduo|1 Reylrxvo|/ d vhulrxv lqyhvwljdwlrq ri wklv lv eh|rqg wkh vfrsh ri wklv sdshu1
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Uhihuhqfhv

^4` Dyhuhww/ Vxvdq/ dqg Vdqghuv Nruhqpdq +4<<9,1 3Wkh Hfrqrplf Uhdolw| ri Wkh
Ehdxw| P|wk14 Mrxuqdo ri Kxpdq Uhvrxufhv 64+5,=63706631

^5` Ehkupdq/ Mhuh/ dqg Pdun Urvhq}zhlj +5334,1 3Wkh Uhwxuqv wr Lqfuhdvlqj Erg|
Zhljkw14 Zrunlqj Sdshu1 Xqlyhuvlw| ri Shqqv|oydqld1

^6` Eduurq/ Mrkq P1/ Eudgoh| W1 Hzlqj/ dqg Johq U1 Zdgghoo 3Wkh H>hfwv ri Kljk
Vfkrro Dwkohwlf Sduwlflsdwlrq rq Hgxfdwlrq dqg Oderu Pdunhw Rxwfrphv14 Wkh
Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ Dxjxvw 5333/ ;5+6,/ ss1 73<0541

^7` Eodx/ Iudqflqh dqg Odzuhqfh Ndkq1 3Vzlpplqj Xsvwuhdp= Wuhqgv lq wkh Jhqghu
Zdjh Gl>huhqwldo lq wkh 4<;3v14 Mrxuqdo ri Oderu Hfrqrplfv 48+4/ Sduw 4, 4<<:=
40751

^8` Fdlq/ Johq +4<;9,1 3Wkh Hfrqrplf Dqdo|vlv ri Oderu Pdunhw Glvfulplqdwlrq= D
Vxuyh|14 Lq Kdqgerrn ri Oderu Hfrqrplfvc yro1 4/ Hgv1 Ruoh| Dvkhqihowhu dqg
Ulfkdug Od|dug1 Dpvwhugdp= Qruwk0Kroodqg1

^9` Gdprq/ Doehuw/ Krzdug Vwrxgw/ dqg Urvv PfIduodqg Wkh Kxpdq Erg| lq Htxls0
phqw Ghvljq/ Kduydug Xqlyhuvlw| Suhvv/ Fdpeulgjh PD 4<991

^:` Holdv/ S1/ dqg Gdylg Eodqfk rzhu +4<;;,1 3Wkh Rffxsdwlrqv / Hduqlqjv dqg Zrun
Klvwrulhv ri \rxqj Dgxowv 8 Zkr Jhwv wkh Jrrg MrevB4 Orqgrq Hqjodqg/ Gh0
sduwphqw ri Hpsor|phqw1

^;` Iulh}h/ Luhqh K1/ Rovrq/ Mrvhsklqh H1/ dqg Gherudk F1 Jrrg +4<<3,1 3Shufhlyhg
dqg Dfwxdo Glvfulplqdwlrq lq wkh Vdodulhv ri Pdoh dqg Ihpdoh Pdqdjhuv1 Mrxuqdo
ri Dssolhg Vrfldo Sv|fkrorj| 53+4,=7909:1

^<` Kdphuphvk/ Gdqlho V1/ dqg Mh>uh| H1 Elggoh +4<<7,1 3Ehdxw| dqg wkh Oderu
Pdunhw14 Dphulfdq Hfrqrplf Uhylhz ;7+8,=44:7044<71

^43` Khfnpdq/ Mdphv M1 +5333, 3Srolflhv wr Irvwhu Kxpdq Fdslwdo14 Uhvhdufk lq Hfr0
qrplfv 87+4,=60891

^44` bbbbb +4<<;,1 3Ghwhfwlqj Glvfulplqdwlrq14 Mrxuqdo ri Hfrqrplf Shuvshfwlyhv
45+5,=43404491
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^45` Ork/ Hqj Vhqj +4<<6,1 3Wkh Hfrqrplf H>hfwv ri Sk|vlfdo Dsshdudqfh14 Vrfldo
Vflhqfh Txduwhuo|1 :7 +5,=75306;1

^46` Pduwho/ Ohvolh I1 dqg Khqu| E1 Eloohu +4<;:,1 Vwdwxuh dqg Vwljpd= Wkh Elrsv|0
fkrvrfldo Ghyhorsphqw ri Vkruw Pdohv1 Oh{lqjwrq Errnv1 Oh{lqjwrq/ Pdvv1

^47` Qdwlrqdo Fhqwhu iru Khdowk Vwdwlvwlfv/ XV1 Ghsduwphqw ri Khdowk dqg Kxpdq
Vhuylfhv +4<;:,1 3Dqwkursrphwulf Uhihuhqfh Gdwd dqg Suhydohqfh ri Ryhuzhljkw=
Xqlwhg Vwdwhv/ 4<:90;314 GKKV Sxeolfdwlrq Qr1/ +SKV, ;:049;;1

^48` Qhdo/ Ghuhn/ dqg Zlooldp Mrkqvrq +4<<9,1 3Wkh Uroh ri Suhpdunhw Idfwruv lq
Eodfn0Zklwh Zdjh Gl>huhqfhv14 Mrxuqdo ri Srolwlfdo Hfrqrp|1 437 +8,=;9<0<81

^49` Srsh DZ/ PfKdoh VP/ Fudljkhdg ZH1 Vhoi0Hvwhhp Hqkdqfhphqw Zlwk Fkloguhq
dqg Dgrohvfhqwv1 Qhz \run/ Q\= Shujdprq Suhvv> 4<;;=51

^4:` Urfkh/ Doh{ I1 Jurzwk/ Pdwxudwlrq/ dqg Erg| Frpsrvlwlrq= wkh Ihov Orqjlwxglqdo
Vwxg| 4<5<04<<41 Fdpeulgjh Xqlyhuvlw| Suhvv/ Fdpeulgjh XN 4<<51

^4;` Vdujhqw/ Mdphv G1/ dqg Gdylg J1 Eodqfk rzhu +4<<7,1 3Rehvlw| dqg Vwdwxuh lq
Dgrohvfhqfh dqg Hduqlqjv lq \rxqj Dgxowkrrg= Dqdo|vlv ri d Eulwlvk Eluwk Fr0
kruw14 Dufklyhv ri Shgldwulf dqg Dgrohvfhqw Phglflqh 47;=9;409;:1

^4<` Vwhfnho/ Ulfkdug K1 3Vwdwxuh dqg wkh Vwdqgdug ri Olylqj/4 Mrxuqdo ri Hfrqrplf
Olwhudwxuh/ 66+7,/ Ghf1 4<<8/ ss1 4<360731
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