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Vwuxfwxudo Fkdqjh lq wkh Wkdl Oderu Pdunhw=
Pljudwlrq Dgmxvwphqw lq wkh Fulvlv1�
Judgxdwh Vfkrro ri Hfrqrplfv/ N|rwr Xqlyhuvlw|

\xlfkl Nlpxud_
Pd|/ 5335
Devwudfw

Lq wklv sdshu L h{dplqh zkhwkhu fkdqjh rffxuuhg lq pljudwlrq ghflvlrq
ri zrunhuv1 Revhuydwlrq iurp Wkdl gdwd vkrzv wkdw pljudwlrq wr Edqjnrn
lv prvwo| sxuvxhg e| |rxqj zrunhuv ghvslwh xqfhuwdlqw| dwwulexwhg wr
xuedq zdjhv1 Wkh xuedq zdjh xqfhuwdlqw| lv uhodwhg wr vljqdov iru xq0
revhuyhg delolw| ri srwhqwldo pljudqw1 Hpslulfdo uhvxowv iurp Wkdl gdwd
vkrz wkdw ohduqlqj derxw rzq delolw| zrunhg dv d prwlyh iru uhorfdwlrq
wr Edqjnrn lq wkh suh0fulvlv exw qrw lq wkh srvw0fulvlv shulrg1 L dovr vkrz

WL dp judwhixo iru �qdqfldo vxssruw iurp wkh Lqwhuqdwlrqdo Fhqwhu iru wkh Vwxg| ri HdvwDvldq Ghyhorsphqw +LFVHDG,1 L wkdqn Ixwrvkl \dpdxfkl/ Pdvdklvd Ixmlwd iru lqvwuxfwlrq rqwklv vwxg|1 L dp dovr judwhixo wr hyhu|rqh iru ydoxdeoh frpphqwv rq wkh suhylrxv yhuvlrq wkdwxvhv gdwd rqo| iurp suh0fulvlv shulrg= Olo| Nlplqdpl/ Kdmlph Wdndwvxnd dw wkh phhwlqj riwkh Mdsdq Vhfwlrq ri Uhjlrqdo Vflhqfh Dvvrfldwlrq Lqwhuqdwlrqdo/ Qlk|r Gdl dqg sduwlflsdqwvdw Dssolhg Uhjlrqdo Vflhqfh Frqihuhqfh/ Qlsrq Srdsrqjvdnruq/ Zrudzdq Fkdqgrhyzlw dwWkdlodqg Ghyhorsphqw Uhvhdufk Lqvwlwxwh +WGUL,1_dgguhvv= 5< Pxex Dldl fkr/ Qdndj|r nx/ N|rwr/ Mdsdq> Hpdlo= nlpxudbbCkrwpdlo1frp>skrqh= .;40:80;4607993
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wkdw wkh frpsrqhqw ri vxfk vwuxfwxudo fkdqjh lq wkh uhorfdwlrq ehkdylru
lv prvwo| dwwulexwdeoh wr dq lqfuhdvh lq wkh qrlvh yduldqfh ri xuedq zdjh
vljqdov diwhu wkh fulvlv1

4 Lqwurgxfwlrq
Ydulrxv lvvxhv uhjduglqj wkh kxpdq fdslwdo lqyhvwphqw dvshfwv ri oderu pljud0
wlrq kdyh riwhq ehhq glvfxvvhg1 Uxudo wr xuedq pljudwlrq lv lqhylwdeo| dffrp0
sdqlhg zlwk rffxsdwlrq fkdqjh iurp djulfxowxuh wr ydulrxv nlqgv ri xuedq mrev1
Shrsoh pryh wr flwlhv wr jdlq lqirupdwlrq derxw mre rssruwxqlwlhv/ ru dftxluh
vnloov1 Wkh txhvwlrq L dgguhvv lq wklv sdshu lv zkhwkhu uxudo0wr0xuedq pljudwlrq
lq ghyhorslqj frxqwulhv duh prwlydwhg e| ohduqlqj derxw rzq delolw|1 Uhorfdwlrq
dqg h{shulhqfh lq xuedq mrev pdnh wkh zrunhuv* shufhswlrq rq wkhlu rzq delolw|
pruh dffxudwh/ dqg lqfuhdvhv wkh zrunhuv* olihwlph lqfrph wkurxjk mre fkrlfh
odwhu lq olih1

Kxpdq fdslwdo dvshfwv ri pljudwlrq dulvh sulpdulo| iurp vnloo dftxlvlwlrq1
Wklv lv riwhq glvfxvvhg lq mre wxuqryhu olwhudwxuh/ h1j1/ Mrydqrylf dqg Q|dunr
+4<<:,/ Ploohu +4<;7,1 Vnloo dftxlvlwlrq udlvhv wkh olihwlph lqfrph ri zrunhuv dqg
vr prwlydwhv wkhp wr pryh hduolhu lq olih1 Dowkrxjk ohduqlqj vnloov kdyh lpsru0
wdqw lpsolfdwlrq wr pljudwlrq lq ghyhorslqj frxqwulhv/ wklv ihdwxuh ri pljudwlrq
lq lv qrw wkh pdlq frqfhuq khuh1

Kxpdq fdslwdo dvshfwv ri oderu prelolw| dulvh dovr iurp jdlqlqj lqirupdwlrq
rq mre rssruwxqlw| lq xuedq duhdv ^vhh/ h1j1/ Mrydqrylf +4<:;,/ Iolqq +4<;9,`1
Sduwlflsdwlqj lq xuedq oderu pdunhw vlpso| lqirup wkh zrunhu ehwwhu derxw mre
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rssruwxqlw|/ zklfk lv vfdufh lqirupdwlrq lq wkhlu ruljlq glvwulfwv1 Pruh lpsru0
wdqwo|/ zrunhuv dovr kdyh pruh fkdqfhv wr �qg rxw derxw vxlwdelolw| ehwzhhq
klv2khu lqqdwh dwwulexwhv ru delolwlhv/ dqg gl�huhqw nlqgv ri mrev1 Vlqfh uhwxuqv
wr rzq delolw| lq wkh xuedq oderu pdunhw duh rqo| ydjxho| nqrzq wr zrunhuv
h{0dqwh/ wkh| judgxdoo| ohduq iurp h{shulhqfh dqg ehfrph pruh vxuh derxw lw1
Vxfk dvshfw ri oderu prelolw| lv fdoohg cmre dv h{shulhqfh jrrg e| Qhovrq+4<:3,
lq wkh frqwh{w ri rffxsdwlrqdo fkdqjh1 Lw lv htxdoo| lpsruwdqw lq lqwhu0uhjlrqdo
prelolw| lq ghyhorslqj frxqwulhv1 Ehfdxvh prvw rffxsdwlrqv duh frqfhqwudwhg lq
xuedq duhdv/ uhorfdwlrq lv wkh rqo| zd| iru zrunhuv wr jdlq mre h{shulhqfh1

Prelolw| lv sduwlfxoduo| lqwhqvlyh dprqj |rxqj zrunhuv1 Wklv frlqflghv zlwk
vw|ol}hg idfwv uhsruwhg lq wxuqryhu olwhudwxuh ^Wrsho dqg Zdug +4<<5,/ Oljkw dqg
PfJduu| +4<<;,/ Nhdq dqg Zroslq +4<<:,`1 Prvw iuhtxhqw prelolw| dprqj wkh
|rxqj lv frqvlvwhqw zlwk wkh kxpdq fdslwdo qdwxuh ri pljudwlrq1 Ohduqlqj lv sxu0
vxhg xvlqj zdjh vljqdov wkdw zrunhuv uhfhlyh iurp xuedq mrev1 Wkh| xsgdwh wkhlu
vxemhfwlyh shufhswlrq ri wkhlu rzq delolw| lq Ed|hv* idvklrq/ dqg dffxpxodwlrq
ri nqrzohgjh lv fdswxuhg e| wkh ghfuhdvh lq wkh yduldqfh ri lqlwldo shufhswlrq1
Wkh zdjh vljqdov frqvlvw ri wzr idfwruv= rqh lv wkh sruwlrq wkdw ghshqgv rq wkh
zrunhuv* delolw|/ dqg wkh rwkhu lv wkh mre vshfl�f idfwruv/ ru qrlvh1 Dv wkh zdjhv
ehfrph pruh ghshqghqw rq delolw|/ vxfk vljqdov hqdeoh pruh h!flhqw ohduqlqj1
Zdjhv ehfrph pruh xqfhuwdlq dw wkh vdph wlph/ uh hfwlqj khwhurjhqhlw| dprqj
zrunhuv1 Wklv lv frqvlvwhqw zlwk rxu revhuydwlrq iurp Wkdl gdwd1 Dprqj pl0
judqw zrunhuv wr Edqjnrn/ zdjhv duh pruh glyhuvh iru |rxqj zrunhuv jlyhq rwkhu
revhuydeoh dwwulexwhv1
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L vkrz �uvw wkdw wkh dffxudf| ri xuedq zdjh vljqdov srvlwlyho| h{sodlq wkh
pljudwlrq ghflvlrq1 Wkhq L whvw wkh k|srwkhvlv xvlqj lqglylgxdo pljudwlrq gdwd
iurp Wkdlodqg1 L h{sodlq wkh lqwhqvlyh prelolw| ri |rxqj zrunhuv rq wkh edvlv ri
ohduqlqj derxw wkhlu rzq delolw|1 L kdyh vkrzq lq Nlpxud +5334, wkdw pljudqw
zdjhv lq Edqjnrn uh hfw xqrevhuyhg dwwulexwhv pruh dffxudwho| iru |rxqjhu
pljudqwv/ dqg wkdw wkh dffxudf| ri zdjh vljqdov rq xqrevhuyhg delolw| srvlwlyho|
h{sodlqv wkh uhorfdwlrq ghflvlrq iurp qrq0Edqjnrn uhjlrqv1 Lq wkh vdph olqh
ri dqdo|vlv/ wklv sdshu lv dlphg dw h{dplqlqj wkh vwuxfwxudo fkdqjh pljudwlrq
fdxvhg e| wkh �qdqfldo fulvlv lq 4<<:1 L xvh wzr vxevhwv ri lqglylgxdo uhorfdwlrq
gdwd iurp Wkdlodqg durxqg wkh �qdqfldo fulvlv/ 4<<7 wr 4<<9 dqg 4<<; wr 53331
5 Gdwd dqg Idfwv rq Pljudqwv* Zdjh
514 Gdwd Ghvfulswlrq
Zh h{sorlw wkh Oderu Irufh Vxuyh| +OIV,/ QVR/ Wkdlodqg/ 4<<70<9 dqg 4<<;0
53331 Iurp 4<;70<:/ wkh vxuyh| zdv frqgxfwhg lq Iheuxdu|/ Pd|/ Dxjxvw/ dqg
dovr lq Qryhpehu vlqfh 4<<;1 Wkh vfrsh ri wkh vxuyh| lv ryhu 4;3 wkrxvdqg
shrsoh ru durxqg 83 wkrxvdqg zdjhzrunhuv dfurvv wkh zkroh frxqwu|1 Iurp
wkrvh vxuyh|v/ zh h{sorlw urxqg 4 dqg urxqg 6 ri wkh vxuyh|/ zklfk frqwdlq
uhodwlyho| dedqgrqhg lqirupdwlrq1 Ixuwkhu/ zh xvh wzr vxevhw ri wkh gdwd iurp
shulrgv durxqg wkh �qdqfldo fulvlv/ 4<<7 wr 4<<9 dqg 4<<; wr 53331

Wkh vxuyh| gdwd surylghv zrunhu*v zdjh e| w|sh +gdlo|/ zhhno|/ prqwko|,/
qxpehu ri zrun0gd|v shu zhhn/ rffxsdwlrq/ lqgxvwu|/ dqg vhfwru lq zklfk wkh
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zrunhu*v mre lv d!oldwhg/ zrunhu*v dwwulexwhv vxfk dv vh{/ djh/ hgxfdwlrq/ pdulwdo
vwdwxv/ dqg vr rq1 Frqfhuqlqj pljudwlrq/ lw surylghv suhylrxv sodfh ri uhvlghqfh
grzq wr wkh yloodjh ohyho/ shuvlvwhqfh ri uhvlghqfh ru zrunlqj h{shulhqfh lq wkh
fxuuhqw sodfh1
515 Djhv dw Pljudwlrq dqg Xuedq Zdjh Glvwule0

xwlrqv
Pljudqw oderuhuv wkdw pryh lqwr wkh Edqjnrn Phwursrolv iurp qrq0Edqjnrn duh
jhqhudoo| |rxqj1 Iurp wkh Oderu Irufh Vxuyh|/ lw lv revhuyhg wkdw pljudqwv duh
wkh |rxqjhvw dprqj wkh oderu irufh dw wkh ruljlq1 Iljxuh 4 dqg 5 looxvwudwh wklv
srlqw iru erwk suh0fulvlv dqg srvw0fulvlv shulrgv1

^Iljxuh 41 Djh sur�ohv ri zrunhuv e| pljudwlrq vwdwxv/ 4<<704<<9`
^Iljxuh 51 Djh sur�ohv ri zrunhuv e| pljudwlrq vwdwxv/ 4<<;05333`

Wkh �jxuhv vkrz wkh djh glvwulexwlrqv ri zrunhuv e| pljudwlrq vwdwxv1 Pljbvwdwxv@4/5/6
uhsuhvhqwv Edqjnrn pljudqw +ohqjwk ri vwd| xs wr hljkw |hduv,/ Edqjnrn qdwlyh
zrunhuv +pruh wkdq hljkw |hduv,/ dqg qrq0Edqjnrn zrunhuv uhvshfwlyho|1 Wkh
vdpsoh fryhuv zdjh zrunhuv/ vhoi0hpsor|hg lq erwk vh{hv/ zlwk zdjh ru sur�w
hqwulhv1 Djhv duh lq whupv ri djh0dw0pljudwlrq iru pljbvwdwxv@4/ fxuuhqw djhv
iru 5 dqg 61 Lw fdq eh vhhq iurp wkh �jxuhv wkdw pljudqw oderu irufh frqvlvwv
ri frqvlghudeo| |rxqj frkruwv frpsduhg wr wkh rwkhu jurxsv1 Iru erwk shulrgv/
djhv dw pljudwlrq ri Edqjnrn pljudqw zrunhuv klwv wkh shdn dw djhv durxqg
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4: dqg udslgo| ghfuhdvhv wrzdugv djh 73/ zkloh shdn djhv duh durxqg 63 iru
Edqjnrn qdwlyh zrunhuv dqg qrq0Edqjnrn zrunhuv1 Pljudqw djh glvwulexwlrqv
vxjjhvw wkdw wkh| whqg wr pryh voljkwo| diwhu �qlvklqj iurp fhuwdlq ohyho ri
vfkrrolqj/ vxfk dv irxuwk ru vl{wk judgh ri hohphqwdu| vfkrro/ orzhu kljk vfkrro/
dqg kljk vfkrro1 Wkh iuhtxhqf| zdv wkh kljkhvw iru irxuwk judghuv iroorzhg e|
vl{wk judghuv1 Dffruglqjo|/ wkh| duh prvw olnho| wr uhorfdwh dw djhv voljkwo| ryhu
43/45/48 dqg 4;1

Qrq0Edqjnrn zrunhuv lq wkrvh djh frkruwv duh prvw olnho| srwhqwldo pljudqwv
dovr zkhq frpsduhg zlwk rwkhu frkruwv lq wkh ruljlq1 Iljxuh 6 dqg 7 vkrz wkh
udwh ri pljudwlrq wr Edqjnrn e| djhv/ iurp wkh uhvw ri wkh frxqwu|/ iru suh0fulvlv
dqg srvw0fulvlv shulrg uhvshfwlyho|1 Wkh pljudwlrq udwh lv wdnhq dv wkh udwlr
ehwzhhq qxpehu ri zrunhuv uhorfdwhg lq wkh sdvw irxu |hduv e| djhv dw wkh pryh
dqg qxpehu ri zrunhuv e| fxuuhqw djh1 Shdn djhv ri prelolw| duh durxqg 4; dqg
wkh vdph iru erwk suh0fulvlv dqg srvw0fulvlv shulrgv1 Gl�huhqfh ehwzhhq wkh wzr
shulrgv lv zkloh wkh udwh lv 815 shu fhqw dprqj wkh zrunhuv dw wkh ruljlq/ dw wkh
shdn djh lq wkh suh0fulvlv/ lw ghfolqhv wr 31:8 shu fhqw lq wkh srvw0fulvlv shulrg/
uh hfwlqj ghwhuuhg pljudwlrq1 Wkh uhorfdwlrq ghfuhdvhv zlwk zrunhuv djh dqg
doprvw fhdvhv dw djh 73 lq wkh erwk shulrgv1

^Iljxuh 61 Udwh ri rxw0pljudwlrq e| djh/ 4<<704<<9`
^Iljxuh 71 Udwh ri rxw0pljudwlrq e| djh/ 4<<;05333`

Dq lpsruwdqw uhvwulfwlrq lq wkh iroorzlqj �jxuhv lv wkdw rxu gdwd ehlqj furvv0
vhfwlrqdo/ wkh pljudwlrq djh glvwulexwlrq grhvq*w qhfhvvdulo| phdq �uvw wlph
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pryhu1 Hyhq wkrxjk zh fdqqrw glvwlqjxlvk ehwzhhq �uvw0wlph dqg pruh h{sh0
ulhqfhg pljudqwv/ wkh glvwulexwlrq h{foxvlyho| iru �uvw0wlph pljudqwv zrxog eh
hyhq |rxqjhu wkdq vkrzq lq wkh �jxuhv1

Wkh zdjh survshfwv ri |rxqj pljudqwv srvh d sx}}oh1 Zkloh phdq zdjhv dw
wkh ghvwlqdwlrq duh kljkhu iru hoghu pljudqwv dw djhv ri uhorfdwlrq/ xqfhuwdlqw|
ri zdjhv phdvxuhg e| glyhuvlw| duh juhdwhu iru wkh |rxqj1 Wklv lv looxvwudwhg lq
wkh qh{w uhjuhvvlrq zklfk vkrzv wkh uhodwlrq ehwzhhq wkrvh zlwklq0jurxs phdq
dqg glyhuvlw| ri zdjhv/ dqg djhv dw pljudwlrq iru erwk wkh suh0fulvlv dqg wkh
srvw0fulvlv shulrgv1 Wkh dwwulexwh jurxsv ri pljudqwv/ k*v duh gh�qhg e| vh{/
djhv dw pljudwlrq/ |hduv ri vfkrrolqj41 Iru wkh suh0fulvlv shulrg/

Hk^oqzdul ` @ =4; � vh{. =33:9 �pljdjhl . =366 � |ubvfk. =34; � h{suqfhl
+=33:9, +=3339<, +=3357, +=335,

dgm=U5 @ 3=97

vgk^oqzdul ` @ =33; � vh{� =3344 �pljdjhl � =334: � |ubvfk. =3354 � h{suqfhl
+=338;, +=33375, +=3346, +=3358,

dgm=U5 @ 3=39:
4\hdu2urxqg gxpplhv/ ruljlq glvwulfw gxpplhv duh lqfoxghg lq wkh hvwlpdwlrq/ exw sdud0phwhuv duh vxssuhvvhg1 Vwdqgdug huuruv duh uhsruwhg lq sduhqwkhvlv1 Khwhurvfkhgdvwlvlw| e|lqglylgxdo dqg foxvwhu h�hfw e| ruljlq glvwulfw duh doorzhg lq fdofxodwlrq ri vwdqgdug huuruv1
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Iru wkh srvw0fulvlv shulrg/

Hk^oqzdul ` @ =4: � vh{. =34; �pljdjhl . =399 � |ubvfk. =3398 � h{suqfhl
+=3446, +=337, +=3333:8, +=3373,

dgm=U5 @ 3=:5

vgk^oqzdul ` @ �=363 � vh{� =3345 �pljdjhl . =3386 � |ubvfk. =3395 � h{suqfhl
+=3389, +=3336:, +=333;8, +=336<,

dgm=U5 @ 3=3:4
Zdjhv duh lq wkhupv ri zhhno| orj zdjh frqglwlrqdo rq zrunlqj h{shulhqfh lq
Edqjnrn/ vr wkdw wkrvh uhsuhvhqw hvwlpdwhg zdjhv rq duulydo1 Iru erwk wkh suh0
fulvlv dqg wkh srvw0fulvlv shulrgv/ phdq zdjhv duh kljkhu iru pljudqwv dw kljkhu
djhv/ dqg zlwklq0jurxs glyhuvlw| ri zdjhv duh kljkhu iru wkrvh dw |rxqjhu djhv1

Ghfuhdvlqj zdjh xqfhuwdlqw| lq wkh ghvwlqdwlrq frxog dovr eh ylhzhg dv qdw0
xudo rxwfrph ri zrunhuv* ehkdylru1 Uxudo zrunhuv duh uhsruwhg wr uhshdwhgo|
uhorfdwh wr Edqjnrn zkloh kroglqj mrev dw krph1 Hvshfldoo| djulfxowxudo zrun0
huv fdoohg cflufxodu pljudqwv* ru cvhdvrqdo oderu* riwhq uhorfdwh whpsrudoo| gxulqj
wkh djulfxowxudo vodfn vhdvrq1 Wkh| dftxluh lqirupdwlrq rq mre rssruwxqlwlhv lq
Edqjnrn wkurxjk wkrvh uhshdwhg uhorfdwlrq h{shulhqfhv/ dqg djhg zrunhuv duh
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pruh fhuwdlq derxw wkhlu survshfw dw wkh ghvwlqdwlrq1 Iurp wkh |rxqj zrunhuv*
srlqw ri ylhz/ d ehqh�w iurp uhorfdwlqj lv wr �qg rxw derxw wkhlu ixwxuh survshfw
dw wkh ghvwlqdwlrq1 Dffruglqjo|/ rxu vfrsh lv rq uhodwlyho| orqj whup pljudqwv1
wkh qxpehu ri Edqjnrn pljudqwv e| shuvlvwhqfh ri vwd| lv glvwulexwhg dv vkrzq
lq Iljxuh 81

^Iljxuh 81 Ohqjwk ri vwd| sur�oh ri pljudqw zrunhuv`
Flufxodu pljudqwv zkrvh ohqjwk ri vwd| lv ohvv wkdq 4 |hdu lv qrw wkh pdmrulw|1

Dowkrxjk wkh qxpehu ri zrunhuv ghfuhdvh zlwk wkh ohqjwk ri vwd|/ prvw ri wkhp
frqwlqxh wr vwd| wkurxjk wkh frxuvh ri wkh |hdu dqg wu| wr uhpdlq lq Edqjnrn
uhjdugohvv ri djulfxowxudo vhdvrqv1
6 Uhihuhqfh jurxs/ Lqirupdwlrq Vhw
Zh vxssrvh srwhqwldo pljudqwv revhuyh rwkhu pljudqwv dqg wkhlu rzq sdvw zdjh
glvwulexwlrq rq zklfk wkh| edvh wkhlu uhorfdwlrq ghflvlrq1 Wkh ghflvlrq wr pdnh
lv zkhwkhu wr pryh wr Edqjnrn dw wkhlu fxuuhqw djh dqg wkhlu uhihuhqfh jurxs/
wkh vrxufh ri zdjh lqirupdwlrq lv sdvw pljudqwv zkr pryhg dw vlplodu djhv dv
wkh ghflvlrq pdnhu1 Wkh vwdqgdugv wkdw glvwlqjxlvk ehwzhhq uhihuhqfh jurxsv
duh vh{/ djhv dw pljudwlrq/ dqg |hduv ri vfkrrolqj1 Srro ri srwhqwldo pljudqw lq
qrq0Edqjnrn duh dovr jurxshg e| wkrvh dwwulexwhv/ h{fhsw wkdw djhv duh lq whupv
ri fxuuhqw djh1 Rxu edvlf vxssrvlwlrq lv wkdw qrq0Edqjnrn zrunhuv* lqirupdwlrq
lv wkh zdjh glvwulexwlrq ri fruuhvsrqglqj uhihuhqfh jurxs1

Sulru wr uhorfdwlrq/ qrq0Edqjnrn zrunhuv* lqirupdwlrq vhw lqfoxghv wkhlu rzq
<



dwwulexwhv/ vh{/ djh dqg |hduv ri vfkrrolqj/ dqg wkhlu fxuuhqw sodfh ri uhvlghqfh1
Iru lqirupdwlrq dydlodeoh wr wkh zrunhuv/ wkh| zloo frqwuro iurp wkh sdvw pl0
judqw zdjh wkh| revhuyh1 Dgglwlrqdoo|/ zh vxssrvh Edqjnrn pljudqwv* |hduv ri
zrunlqj h{shulhqfh lq wkh ghvwlqdwlrq duh dovr revhuydeoh1

Dv phqwlrqhg hduolhu/ rqh sureohp zlwk rxu gdwd lv wkdw lw grhv qrw lghq0
wli| zkhq pljudqwv dftxluh lqirupdwlrq rq d sduwlfxodu mre1 Lq fdvh wkh| rqo|
pryh diwhu wkh| kdyh �{hg ru kdyh rewdlqhg uholdeoh lqirupdwlrq rq d sduwlfxodu
mre rssruwxqlw|/ ghvwlqdwlrq hduqlqjv glvwulexwlrq ru xqfhuwdlqw| lq wkh ghvwl0
qdwlrq zloo qr orqjhu eh uhohydqw wr wkh uhorfdwlrq ghflvlrq1 Wkdw fruuhvsrqgv
wr R*Frqqhoo*v czdlw dqg vhh* pljudwlrq1 Edqhumhh+4<;6, uhsruwv iru wkh fdvh
ri Lqgld/ durxqg rqh kdoi ri uxudo0wr0xuedq pljudqwv kdyh suh0�{hg mrev dw wkh
ghvwlqdwlrq ehiruh wkh| dfwxdoo| pryh1 Zlwk uhvshfw wr wkh Wkdl oderu pdunhw/
lw lv zlgho| uhfrjql}hg wkdw wkh| whqg wr rewdlq dw ohdvw ydjxh lqirupdwlrq rq
mre rssruwxqlw| ehiruh wkh| pryh/ iurp dftxdlqwdqfhv lq wkh ghvwlqdwlrq1 Vrph0
wlphv lw fdq eh wkh fdvh wkdw wkh| duh lqiruphg ri d sduwlfxodu srvw1 Hyhq vr/
zh pdlqwdlq wkh dvvxpswlrq wkdw lqirupdwlrq dydlodeoh wr d zrunhu lv wkh zdjh
glvwulexwlrq wkh| frqiurqw zlwk/ udwkhu wkdq d sduwlfxodu mre1 Rxu gdwd vhw sur0
ylghv qxpehu ri pljudqwv e| uhdvrqv ri uhorfdwlrq1 Rqh hylghqfh idyrxulqj rxu
vxssrvlwlrq lv wkdw dprqj hfrqrplf uhdvrqv iru Edqjnrn pljudqwv zlwk hduq0
lqjv revhuydwlrq/ wkh ryhuzkhoplqj pdmrulw|/ ;; shu fhqw zdv cmre vhdufk*/ dqg
vlpsoh mre0uhodwhg uhdvrqv zlwkrxw mre wxuqryhu zdv ohvv wkdq 6 shu fhqw1 Wkh
dqvzhu cmre vhdufk*/ krzhyhu/ grhv qrw qhfhvvdulo| phdq wkdw wkh| glg qrw vhdufk
lq wkh ruljlq1 Wkh prvw olnho| vlwxdwlrq/ zkhq wkh| fdq qrw dydlo ri d sduwlfxodu
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srvw dw wkh pryh/ zrxog eh wkdw wkh| ehfrph ghshqghqw rq vrph dftxdlqwdqfhv
ru jhw dvvljqhg wr d whpsrudo mre xqwlo wkh| vhwwoh grzq1 Wkh ghvwlqdwlrq zdjh
glvwulexwlrq lpsolhv vxfk vlwxdwlrq lq wkh shulrg diwhu wkh uhorfdwlrq1
7 Wkhruhwlfdo Iudphzrun
Lq wklv vhfwlrq/ zh ghprqvwudwh d iudphzrun wr glvfxvv uhodwlrq ehwzhhq hduqlqjv
xqfhuwdlqw| dqg zrunhu*v fkrlfh ri uhjlrqv/ iroorzlqj Mrkqvrq+4<:;,1 Wkh vrxufh
ri olihwlph hduqlqjv xqfhuwdlqw| lv jhqhudwhg iurp wkh idfw wkdw zrunhuv* lqqdwh
delolw| lv khwhurjhqrxv/ dqg wkdw/ h{0dqwh/ wkh| rqo| nqrz ydjxho| derxw wkhlu
rzq1 Wkh| fdq judgxdoo| ehfrph vxuh derxw rzq delolw| wkurxjk ohduqlqj iurp
zdjh vljqdo1

D srwhqwldo pljudqw zkr lv fxuuhqwo| uhvlglqj lq uxudo duhdv/ dqg kdv olihwlph
ri wzr shulrgv1 Wkh zrunhu zloo fkrrvh klv 2 khu fduulhu sdwk iurp wkh wzr jurxsv
ri mrev/ rqh lq wkh xuedq duhd/ dqg wkh rwkhu lq uxudo1 Hdfk mre jurxs kdv qr
h{solflw fruuhvsrqghqfh zlwk lqgxvwulhv ru rffxsdwlrqv1 Wkrvh mre jurxsv duh/
vr wr vshdn/ cEdqjnrn mre*/ vwuhwfklqj ryhu ydulrxv lqgxvwulhv dqg vhfwruv/ zkloh
cuxudo mre*/ zklfk lv vxssrvhg wr eh djulfxowxudo iru wkh prvw sduw1 Iroorzlqj
wkh glvfxvvlrq lq wkh suhfhglqj vhfwlrq/ wkh zdjh vljqdov duh dvvxphg wr ehfrph
revhuydeoh rqo| diwhu wkh zrunhu pryhg wr wkh uhjlrq dqg hqjdjhg lq d mre1

Wkrvh wzr jurxsv ri mrev kdyh wkh vdph phdq dqg gl�huhqw ghjuhhv ri hduq0
lqjv xqfhuwdlqw|1 Wkh xqfhuwdlqw| frphv iurp wzr idfwruv= wkh khwhurjhqhrxv
uhwxuq wr pljudqwv* dwwulexwhv ru delolw| ri wkh zrunhu +�, dqg zrunhu0mre pdwfk
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vshfl�f surgxfwlylw|/ ru wkh zrunhu*v mre0vshfl�f suhihuhqfhv ru delolw| +xm,1 xm
pdnhv d qrlvh lq ohduqlqj surfhvv1

Delolw| ri d zrunhu/ lq jhqhudo/ kdv pxowlsoh glphqvlrqv1 L lpsolflwo| frqvlghu
�n> n uhsuhvhqwv wkh glphqvlrqv ri wkh zrunhuv* delolw|1 Gl�huhqw glphqvlrqv ri
delolw| pdwwhu lq gl�huhqw wdvnv> uhzdugv dqg wdujhw sdudphwhuv wr eh ohduqhg gh0
shqg rq wkh glphqvlrqv lq txhvwlrq1 Lq rxu frqwh{w/ hqjdjlqj lq qrq0Edqjnrn/
djulfxowxudo mrev uhtxluh uhodwlyho| vpdoo qxpehu ri fhuwdlq delolw| glphqvlrq/
vxfk dv sk|vlfdo wrxjkqhvv/ nqrzohgjh derxw fursv ru zhdwkhu1 Edqjnrn mrev
zloo uhtxluh rwkhu/ srvvleo| juhdwhu qxpehu ri delolw| glphqvlrqv51 Lq wklv sd0
shu/ krzhyhu/ L nhhs wkh txhvwlrq ri delolw| glphqvlrqv lpsolflw iru vlpsolflw|1
Wkhuhdiwhu/ uhzrug wr delolw| lv mxvw ghqrwhg �1

Orj ri zdjh uhwxuq iurp mrev lq uhjlrq m> m @ 4> 5> lv zulwwhq dv
oqzm @ d. em� . x> +4,

zkhuh m @ 4 vwdqgv iru Edqjnrn mre/ m @ 5 iru uxudo mre1 d uhsuhvhqwv wkh phdq
uhwxuq zklfk lv frpprq wr erwk uhjlrqv/ em lv dwwulexwhv ri wkh zrunhu vxfk dv
vh{/ djh/ hgxfdwlrq1 d dqg em duh nqrzq wr wkh zrunhu1 Rq wkh rwkhu kdqg/ xq0
fhuwdlqw| ri uhwxuq lv jhqhudwhg iurp wzr xqnqrzq idfwruv/ � dqg xm > ri zklfk wkh
zrunhu frqvlghuv dv udqgrp yduldeohv zlwk glvwulexwlrq ��Q+3> �5�,> xm�+3> �5xm,=Wkxv/ wkh glvwulexwlrq ri hduqlqjv iurp mrev lq uhjlrq m> j+oqzm, kdv d phdq
H+oqzm, @ d> dqg yduldqfh �5m @ em�5�.�5xm 1 Zh vxssrvh �54 A �55/ wkdw lv/ xuedq

5 Lq d frqwh{w ri vnloo ohduqlqj/ Mrydqrylf dqg Q|dunr+4<<8, lqfrusrudwhv pxowl0glphqvlrqdowdujhw sdudphwhu1 Lq vxfk d fdvh/ wkh pxowl0glphqvlrqdolw| lv lqwhusuhwhg dv wdvn frpsoh{lw|1
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mre kdv wkh juhdwhu uhwxuq glyhuvlw|1 Ohw xv frqvlghu d zrunhu zkr h{shulhqfhg
rqh xuedq mre lq wkh �uvw shulrg1 Kh uhfhlyhv rqh uhdol}dwlrq iurp j+oqz4,>
oqz4 @ d. e4�.x4= Wkh hvwlpdwh ri � diwhu revhuylqj dq lqirupdwlrq iurp mre
4 zloo ehfrph

H^�m oqz4` @ e4�5�e54�5� . �5x4 +oqz4 � d,
@ �+oqz4 � d,> +5,

zkhuh � uhsuhvhqwv suhflvlrq ri � diwhu kh h{shulhqfhg mre 41 Ehfdxvh � lv
frpprq wr erwk uhjlrqv/ orjz4 dqg orjz5 duh lqwhughshqghqw1 H{shfwhg uhwxuq
iurp mre 5 lq wkh vhfrqg shulrg diwhu wkh h{shulhqfh lq mre 4 lq wkh �uvw shulrg
lv

H^oqz5m oqz4` @ d. e5�+oqz4 � d, . x5 +6,
Wkh zrunhu zloo pryh wr mre 5 li H^oqz5m oqz4` A d/ wkdw lv/ li h{shfwhg hduqlqjv
lq mre 5 +frqglwlrqdo rq revhuydwlrq ri mre 4 hduqlqjv lq shulrg 4, h{fhhgv wkdw
ri mre 4= Ohw O4 ghqrwh h{shfwhg olihwlph hduqlqjv zkhq mre4 lv fkrvhq �uvw/

O4 @ d. 45 ioqz4 .H ^oqz5m oqz4 A d`j
ru +7,

O4 @ d. ] d
�4 oqz4j +oqz4, . 45H ^oqz5m oqz4 A d`
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Xvlqj wkdw j+oqz4, lv qrupdo/ O4 ehfrphv
O4 @ d. �d5 � �4s5��. �d. 5e5��4s5� �

@ 5d. +e5� � 4, �4s5� > +8,
Lq htxdwlrq +8,/ li e5� A 4> O4 A 5d= Vlqfh 5d lv h{shfwhg olihwlph lqfrph zkhq
wkh zrunhu grhvq*w fkdqjh mrev lq wkh vhfrqg shulrg/ wkh vhfrqg whup uhsuhvhqwv
wkh vxusoxv iurp doorzlqj wr fkdqjh mrev1

O5 @ 5d. +4� e4�, �5s5� +9,
zkhuh � @ e5�5�e55�5�.�5x5 / zklfk lv wkh frxqwhusduw ri � lq fdvh mre 5 lv fkrvhq �uvw1
Wkh zrunhu zloo fkrrvh wkh �uvw mre ghshqglqj rq wkh lqhtxdolw| ehwzhhq O4
dqg O51 Iurp htxdwlrq +8,/ +9,/

O4 � O5 @ 4s5� ^+e5� � 4,�4 . +e4� � 4,�5` +:,
Zkhq �5 A �4/ O5 A O4=

Wr frqfoxgh/ fkrrvlqj ulvnlhu mre lq wkh �uvw shulrg pdnhv klv olihwlph lqfrph
juhdwhu1 Lq wkh frqwh{w ri uxudo0wr0xuedq pljudwlrq/ prylqj wr xuedq duhd lq wkh
hduo| vwdjh ri olih/ wkh pljudqw frxog jdlq klv olihwlph lqfrph frpsduhg wr wkh
fdvh kh vshqgv klv hduo| gd|v lq wkh ruljlq1 Ri frxuvh prylqj wr xuedq duhd zloo
lqfuhdvh hduqlqjv ehfdxvh ri odujhu ohyho ri phdq zdjh lq wkh xuedq duhd1 Exw
wkh irfxv khuh lv rq wkh h�hfw ri xqfhuwdlqw| dqg ohduqlqj/ dqg lw lv vkrzq wkdw
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lq wkh devhqfh ri phdq zdjh gl�huhqfh/ xuedq duhd zklfk jlyhv juhdwhu hduqlqjv
xqfhuwdlqw| lv dgydqwdjhrxv iru |rxqj zrunhuv1 6

8 Vshfl�fdwlrq/ Hvwlpdwlrq
Iru wkh hpslulfdo vshfl�fdwlrq/ zh pdnh vhyhudo vlpsoli|lqj dvvxpswlrqv1 Iluvwo|/
srwhqwldo pljudqwv edvh wkhlu pljudwlrq ghflvlrq rq wkhlu rq0duulydo zdjh glv0
wulexwlrq1 Wkdw grhv qrw phdq wkdw wkh| duh p|rslf/ lqvwhdg/ wkh| iroorz wkh
vwudwhj| ghvfulehg lq wkh suhylrxv vhfwlrq1 Wkh| fkrrvh uhjlrqv wr pd{lpl}h
wkhlu olihwlph hduqlqjv/ xvlqj wkh lqirupdwlrq rqo| iurp wkh �uvw shulrg1 Vhf0
rqgo|/ pljudwlrq ghflvlrq lv qrw qhvwhg/ lq d zd| wkdw ghflvlrqv duh wzr0irog/ wr0
pryh0ru0qrw0wr0pryh dqg wr zklfk uhjlrq wr jr1 Zh irfxv rq pljudwlrq ehwzhhq
rqo| wzr duhdv/ wkh Edqjnrn Phwursrolv dqg wkh uhvw ri wkh frxqwu| dqg dvvxph
wkdw wkh rqo| ghflvlrq wkh zrunhuv pdnh lv zkhwkhu ru qrw wr pryh wr Edqjnrn1
Wkh wklug lv wkdw wkh pljudqwv revhuyh lqirupdwlrq rq d sduwlfxodu mre rqo| di0
whu prylqj wr wkh ghvwlqdwlrq1 Vxlwdelolw| ri wklv dvvxpswlrq pd| eh vrphzkdw
txhvwlrqdeoh frqvlghulqj wkh fdvh ri Lqgld phqwlrqhg hduolhu1 Krzhyhu/ wkh dv0
vxpswlrq/ qr suh0�{hg xuedq mre/ lv frqvlghuhg wr eh uhodwlyho| vxlwdeoh iru wkh
vdpsoh ri wkh dqdo|vlv lq wklv vhfwlrq iru wkh iroorzlqj uhdvrqv1 Wkh vdpsoh lv
uhvwulfwhg wr wkh zrunhuv zlwk uhodwlyho| orz hgxfdwlrq/ mxqlru0kljk vfkrro judg0
xdwhv dqg orzhu iurp wkh vdpsoh vl}h1 Lq dgglwlrq/ xqghu wkhvh dvvxpswlrqv/ wkh
vruw ri nqrzohgjh wkh srwhqwldo pljudqwv zrxog qhhg lv lqirupdwlrq derxw mrev

6Mrydqrylf/ Q|dunr+4<<:, ghulyh vlplodu uhvxow1
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lq Edqjnrn dv d zkroh/ udwkhu wkdq mrev rq sduwlfxodu lqgxvwulhv ru rffxsdwlrq
jurxs1

Ilqdoo|/ zh dvvxph wkdw srwhqwldo pljudqwv sxw wkhlu edvlv ri pljudwlrq gh0
flvlrq rq wkh hduqlqjv lqirupdwlrq ri dfwxdo Edqjnrn pljudqwv zlwk vlplodu dw0
wulexwhv dv wkhlu rzq/ l1h1/ vdph vh{/ vlplodu djhv dqg hgxfdwlrq1 Wkh rq0duulydo
zdjh glvwulexwlrq ri wkrvh sdvw pljudqwv zloo eh wkh revhuydwlrq iurp zklfk wkh
srwhqwldo pljudqwv lqihu wkhlu rzq1 Zh ohw wkh yduldqfh ri h{shfwhg rq0duulydo
orj zdjh ri pljudqwv uhsuhvhqw wkh ulvn dvvrfldwhg zlwk pljudwlrq/ ru glyhuvlw|
ri vljqdov frqfhuqlqj wkh uhwxuq wr dwwulexwhv1

Iru wkh dvvxpswlrqv deryh/ wkh irfxv lv rq glvwulexwlrq ri zdjhv rq0duulydo
ri wkh sdvw pljudqwv1 Vlqfh wkh zdjh gdwd hqwu| lv lq whupv ri fxuuhqw zdjh ri
pljudqw zrunhuv zlwk ydulrxv zrunlqj h{shulhqfh lq Edqjnrn/ wkh �uvw vwhs lv wr
vxewudfw h{shulhqfh h�hfwv iurp wkhlu zdjhv wr hvwlpdwh wkhlu zdjhv dw wkh wlph
wkh| pryhg wr Edqjnrn1 Wkh fxuuhqw orj zdjh ri pljudqw l fdq eh vshfl�hg dv

oqzl @ [l� .[
n gnl . �l . :8[

o@4 ruljlqol . <9=6[
p@<7=4 |hduw . %l> +;,

zkhuh [l lqfoxghv dwwulexwhv ri Edqjnrn pljudqwv h{fhsw hgxfdwlrqdo dwwdlq0
phqw/ qdpho| vh{l djhl/ djh5l / dqg zrunlqj h{shulhqfh lq Edqjnrn/ h{suqfhl>
h{suqfh5l 1 gnl uhsuhvhqwv hgxfdwlrq gxpplhv iru hdfk hgxfdwlrq jurxs n> n @
4> ===> <= n @ 4> ==< uhsuhvhqwv qr hgxfdwlrq/ |hduv ri vfkrrolqj 5> 7> 9> <> 45> =47> 49
dqg 4; uhvshfwlyho|1 �l lv xqrevhuydeoh lqglylgxdo delolw|/ dqg %lm lv khwhurjhqh0
lw| ri uhzdug vshfl�f wr zrunhu0mre pdwfk zklfk lv qrupdoo| glvwulexwhg zlwk
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phdq 31
Ruljlq �{hg h�hfwv/ iru zklfk wkh ruljlq gxpplhv duh lqwhqghg wr frq0

wuro/ duh frqvlghuhg wr dulvh iurp wkh gl�huhqfh lq wkh glvwdqfh iurp wkh rul0
jlq1 Lq dgglwlrq/ srvvleoh ruljlq �{hg h�hfw frxog dulvh/ iru lqvwdqfh/ iurp
Edqjnrn lqirupdwlrq dftxluhg wkurxjk qhljkeruv lq wkh ruljlq yloodjhv/ l1h1/
qhljkerukrrg h�hfw1 \hdu2urxqg gxpplhv |hduw> w @ <714/ <716/ 111 /<914/ <916
+<;14/ <<16/111/533314/ 533316 lq srvw0fulvlv gdwd vxevhw, uhsuhvhqw hdfk |hduv urxqgv
ri vxuyh| uhvshfwlyho|1 Urxqg 4 fruuhvsrqgv wr wkh vxuyh| khog lq Iheuxdu|/ dqg
urxqg 6 wr Dxjxvw1

Vlqfh H^�` 9@ 3 dqg � lv qrw dydlodeoh iurp wkh gdwd vhw/ yduldwlrq ri � zloo
eh lqfoxghg lq wkh huuru whup1 � lv dovr fruuhodwhg zlwk gnl 1 Lq rughu wr dyrlg
wkh eldv fdxvhg e| rplwwhg �/ zlwklq0jurxs hvwlpdwlrq lv dssolhg wr htxdwlrq
+;,1 Vshfl�fdoo| wkh iroorzlqj htxdwlrq lv hvwlpdwhg iru pljudqw zrunhuv l zlwk
zrunlqj h{shulhqfh ohvv wkdq 8 |hduv diwhu wkh uhorfdwlrq1

oqzl � oqzln @ +[l �[ln,� .[
n +gnl � gnl n, +<,

. :8[
o@4+ruljlqol � ruljlqoln, . <9[

p@<7+|hduw � |hduwn,
.+�l � �ln, . +%l � %n,

Xsshu eduv uhsuhvhqw phdqv e| hgxfdwlrq jurxs n1 Wkh zkroh revhuydwlrq lv
glylghg e| hgxfdwlrq jurxs n/ dqg doo wkh yduldeohv duh frqyhuwhg lqwr ghyldwlrqv
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iurp phdqv zlwklq hgxfdwlrq jurxs n1 Wkhq/ gnl � gnl n @ 3 iru doo n1 Dvvxplqj
xqrevhuydeoh delolw| lv v|pphwulfdoo| glvwulexwhg zlwklq hdfk n/ H^�l��ln` @ 3
iru doo n/ dqg �l ��ln lv udqgrpo| glvwulexwhg1 Dovr/ H^%l � %n` @ 3 dqg %l � %n
lv udqgrpo| glvwulexwhg1 Wkhuhiruh/ ROV hvwlpdwh ri � zloo eh xqeldvhg1

Zlwk a� lq kdqg/ wkh qh{w vwhs lv wr hvwlpdwh sdudphwhuv ri h{shfwhg zdjh
glvwulexwlrq frqiurqwhg e| hdfk srwhqwldo pljudqwv lq whupv ri zdjh glvwulexwlrq
dw wkh wlph hdfk ri wkhp pryhg wr Edqjnrn1 Srwhqwldo pljudqwv duh dvvxphg
wr edvh wkh fulwhuld ri wkhlu ghflvlrq rq phdq dqg yduldqfh ri h{shfwhg Edqjnrn
zdjh/ zklfk wkh| lqihu iurp zdjh revhuydwlrqv ri sdvw pljudqwv1 Ixuwkhu/ zh
dvvxph wkdw wkh| frqvlghu wkrvh yduldeohv wr ghshqg rq revhuydeoh dwwulexwhv1
Vlqfh wkh| nqrz wkhlu rzq dwwulexwhv/ wkh| rqo| qhhg wr revhuyh zdjhv ri sdvw
pljudqwv zlwk dwwulexwhv vlplodu wr wkhpvhoyhv1 Lq rughu wr frqwuro dwwulexwhv ri
pljudqwv/ zh wdnh phdqv dqg yduldqfh ri sdvw pljudqwv* zdjh revhuydwlrq e|
dwwulexwh jurxs k1

Hk^oqzdul ` @ Hk^oqzl � a�+h{suqfhl . :8[
o@4 ruljlqol . <9[

p@<7 |hdup,`= +43,

Wkh sruwlrq ri zdjh gl�huhqfh ehwzhhq jurxsv dwwulexwhg wr zrunhuv* vh{/ djh
dqg hgxfdwlrqdo dwwdlqphqw uhpdlqv xqfrqwuroohg/ dqg wkh phdq lv wdnhq e| dw0
wulexwh jurxs lqvwhdg1 Uxudo zrunhuv duh frqvlghuhg wr kdyh gl�huhqw +lpsolflw,
uhvhuydwlrq zdjh iru pljudwlrq ghshqglqj rq wkhlu dwwulexwhv1 Wkh| nqrz wkhlu
rzq dwwulexwhv dqg wdnh lw lq dffrxqw zkhq wkh| pdnh d ghflvlrq1 Iru d sdu0
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wlfxodu jurxs zlwk kljk uhvhuydwlrq zdjh/ iru lqvwdqfh/ h{shfwhg Edqjnrn zdjh
dvvrfldwhg zlwk pljudwlrq pxvw eh dovr kljk iru wkhp1 Lq wklv uhjdug/ wkh hi0
ihfw ri wkhlu dwwulexwhv rq h{shfwhg rq0duulydo zdjh pxvw uhpdlq lqfoxghg lq
wkh lqirupdwlrq wkh| revhuyh1 Vlploduo|/ iru glyhuvlw| ri h{shfwhg rq0duulydo orj
zdjh/

vgk^oqzdul ` @ vgk^oqzl � a�+h{shqfhl . :8[
o@4 ruljlqol . <9[

p@<7 |hdup,`> +44,

zkhuh vgk^�` vwdqgv iru vwdqgdug ghyldwlrq1 Iru wkh dujxphqw ghvfulehg deryh/
wkh frqwulexwlrq ri zrunhu dwwulexwhv uhpdlq lq lqwhu0jurxs zdjh gl�huhqfh/
exw frpsohwho| frqwuroohg zlwklq dwwulexwh jurxsv1 Wkrvh sdudphwhuv ri rq0
duulydo zdjh glvwulexwlrqv/ Hk^oqzdul ` dqg vgk^oqzdul ` duh wkh edvhv ri ghflvlrq
iru srwhqwldo pljudqwv d!oldwhg wr hdfk k1 Dq lpsruwdqw srlqw wr qrwlfh lv wkdw
vlqfh zh kdyh frqwuroohg wkh h�hfw ri h{shulhqfh/ |hdu dqg ruljlq/ dv vhhq iurp
htxdwlrq +<,/ wkh uhpdlqlqj yduldwlrq lq Hk^oqzdul ` dqg vgk^oqzdul ` lv wkdw iurp
yduldwlrq lq delolw| �l dqg mre vshfl�f qrlvh %l1 Sduwlfxoduo|/ vgk^oqzdul `/ vhhq
iurp d zrunhu lq d vshfl�f dwwulexwh jurxs/ uhsuhvhqwv wkh vxp ri yduldwlrq lq
lqglylgxdo delolw| dqg mre vshfl�f qrlvh zlwklq wkdw jurxs1 Ri wkrvh wzr vrxufhv
ri yduldwlrq/ zh dvvxph wkh h{whqw wr zklfk qrlvh d�hfw zdjhv lv frpprq wr
doo dwwulexwh jurxsv1 Wklv dvvxpswlrq lv wkh frxqwhusduw ri wkh rqh lq wkh
wkhruhwlfdo iudphzrun/ lq zklfk zh vxssrvhg wkh mre vshfl�f qrlvh lv frpprq
wr erwk Edqjnrn dqg qrq0Edqjnrn mrev1 Zlwk wklv dvvxpswlrq/ vgk^oqzdul `
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vhuyhv dv vljqdo iru wkh pljudqw zrunhuv wr uhihu wr wkhlu rzq delolw|1 Ilqdoo|/
pljudwlrq htxdwlrq wkdw h{sodlqv pljudwlrq ghflvlrq e| phdq dqg yduldqfh ri
h{shfwhg rq0duulydo Edqjnrn zdjh lv hvwlpdwhg zlwk Surelw hvwlpdwlrq1 Ohw
xv dvvxph xqrevhuydeoh uhvhuydwlrq zdjh oqz�l iru hdfk +srwhqwldo, Edqjnrn
pljudqw vxfk wkdw

i pljm @ 4 zkhq oqzm � oqz�mpljm @ 3 rwkhuzlvh /
zkhuh vdpsoh m lqfoxghv Edqjnrn pljudqwv zlwk shulrg ri vwd| ohvv wkdq 8 |hduv/
dqg uxudo zrunhuv/ zkr fkrrvh wr vwd| lq wkh ruljlq/ erwk ri djh1 Vdpsoh l lq0
foxghv Edqjnrn pljudqwv zlwklq wkh sdvw �yh |hduv dv ghvfulehg deryh1 Zh
vxssrvh pljudwlrq ghflvlrq lv pdgh dffruglqj wr wkh iroorzlqj pljudwlrq htxd0
wlrq/

pljm @ � Hk^oqzdum ` . � yduk^oqzdum ` .[m� +45,
. <9=6[

w@<7=4 |hduw .
:9[

p@4 ruljlqpm . �m =
Pljudwlrq htxdwlrq +45, h{sodlqv wkh surshqvlw| wr pljudwh e| sdudphwhuv ri

h{shfwhg zdjh glvwulexwlrq1 Rxu irfxv lv rq �/ wkh sdudphwhu ri zdjh xqfhuwdlqw|
rq duulydo1 Phdq rq duulydo zdjh lv lqfoxghg lq wkh htxdwlrq lq rughu wr frqwuro
wkh ohyho h�hfw rq zdjh glyhuvlw|1 Suhglfwlrq ri wkh wkhru| lv wkdw wkh sdudphwhu
hvwlpdwhv duh srvlwlyh erwk iru Hk^oqzdul ` dqg vgk^oqzdul `1 Lw pxvw eh qrwhg wkdw
wkh gl�huhqfh ri wkrvh sdudphwhuv lv fdswxuhg lq whupv ri gl�huhqfh ehwzhhq
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dwwulexwh jurxsv1 Rq wkh rwkhu kdqg/ lq wkh wkhruhwlfdo iudphzrun glvfxvvhg lq
vhfwlrq 6/ zh frpsduhg glyhuvlw| ri zdjh glvwulexwlrq e| uhjlrq/ dqg frqfoxghg
wkdw zrunhuv zloo fkrrvh uhjlrqv zlwk juhdwhu zdjh glyhuvlw|1 Wklv phdqv wkdw zh
lpsolflwo| dvvxph wkdw dq| qrq0Edqjnrn zdjh lv frqvwdqw djulfxowxudo zdjh wkdw
lv xqltxh wr hdfk dwwulexwh jurxsv1 Wkxv/ iru jurxsv zlwk juhdwhu glyhuvlw| ri
h{shfwhg Edqjnrn zdjh/ lw lv pruh olnho| wkdw wkh glyhuvlw| lv juhdwhu lq Edqjnrn
wkdq dw wkh ruljlq1

[m duh dwwulexwhv ri zrunhuv/ qdpho|/ vh{/ djh/ |hduv ri vfkrrolqj1 \hdu2urxqg
gxpplhv ehfrph S33=6w@<;=4 |hduw iru srvw0fulvlv vxe0vdpsoh1 Ruljlq gxpplhv duh
lqwhqghg wr fdswxuh pdlqo| wzr wklqjv1 Wkh �uvw lv wkh gl�huhqfh lq glvwdqfh
wr Edqjnrn1 Wkh rwkhu lv qhljkerukrrg h�hfw ri pljudwlrq1 Vwruhwwrq +4<;6,
uhsruwv rq Sklolsslqhv frqvwuxfwlrq lqgxvwu| wkdw wkh ruljlqv ri pljudqw zrun0
huv lq Pdqlod duh frqfhqwudwhg lq ihz sduwlfxodu glvwulfwv1 Wklv lv ehfdxvh ri
lqirupdwlrq  rzv ehwzhhq qhljkeruv lq wkh ruljlq1
9 Hpslulfdo Uhvxowv
Wkh sdudphwhu hvwlpdwhv ri pljudqw zdjh htxdwlrq +<, iru erwk suh0fulvlv dqg
srvw0fulvlv shulrgv duh vkrzq lq Wdeoh 41 Wkhuh lv qr txdolwdwlyh fkdqjh durxqg
wkh wzr shulrgv/ h{fhsw wkdw qxpehu ri revhuydwlrq lq srvw0fulvlv shulrg lv
durxqg kdoi wkh vl}h ri wkdw lq suh0fulvlv/ sduwo| ehfdxvh ri ghwhuuhg prelolw|
wr Edqjnrn1 Wkh ghfuhdvh ri wkh vdpsoh vl}h lv dovr ehfdxvh qxpehu ri zdjh re0
vhuydwlrq ghfuhdvhg gxh wr lqfuhdvhg xqhpsor|phqw udwh dprqj pljudqw zrunhuv
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lq srvw0fulvlv shulrg1
^Wdeoh 41 Zlwklq0jurxs hvwlpdwhv ri zdjh htxdwlrq sdudphwhuv`

Wkh frh!flhqwv duh xvhg wr |lhog h{shulhqfh0frqwuroohg Edqjnrn zdjh glv0
wulexwlrqv e| dwwulexwh jurxsv/ dv ghvfulehg lq htxdwlrq +43, dqg +44,1 Wkh
fdofxodwhg sdudphwhuv ri Edqjnrn zdjh glvwulexwlrqv iru hdfk dwwulexwh jurxsv
duh vkrzq lq wdeoh 5 lq frpsdulvrq ehwzhhq suh0fulvlv dqg srvw0fulvlv shulrgv1
Wdeoh 5+d, lv iru pdoh pljudqwv zlwk suh0fulvlv shulrg lq wkh ohiw kdoi/ dqg srvw0
fulvlv shulrg lq wkh uljkw1 Wdeoh 5+e, lv iru ihpdoh pljudqwv1

Lq frpsdulvrq e| djhv dw pljudwlrq/ wkh frqglwlrqdo Edqjnrn zdjh glyhu0
vlw| lv wkh juhdwhvw dprqj wkrvh zkr pryhg lq wkhlu whhqv dqg wzhqwlhv/ zkloh
phdq zdjhv duh juhdwhu dw kljkhu djhv ri uhorfdwlrq1 Vxfk uhodwlrqv duh sdu0
wlfxoduo| reylrxv iru wkrvh zlwk hgxfdwlrqdo dwwdlqphqw ri irxu/ vl{ dqg qlqh
|hduv/ zklfk duh fruh jurxs frpsrvlqj pljudqw oderu irufh1 Wkrvh revhuydwlrqv
duh frqvlvwhqw zlwk rxu suhglfwlrq wkdw wkh ghjuhhv lq zklfk zdjhv uh hfw xq0
revhuyhg khwhurjhqhlw| dprqj lqglylgxdov duh juhdwhu iru |rxqjhu pljudqwv/ wkh
prvw olnho| frkruw ru prelolw|1

Frpsdulqj ehwzhhq wzr shulrgv/ lq prvw fdvhv/ ghvwlqdwlrq zdjh glyhuvlw|
lv lqfuhdvhg lq srvw0fulvlv shulrg ru rwkhuzlvh xqfkdqjhg1 Wkh ghjuhh ri xqfhu0
wdlqw| lv uhpdundeo| pdjql�hg hvshfldoo| iru sulpdu| vfkrro judgxdwruv +zlwk vl{
|hduv ri vfkrrolqj,1 Wkh zlwklq0jurxs zdjh yduldwlrqv/ lq rxu iudphzrun/ frqvlvw
ri yduldwlrq lq uhwxuq wr xqrevhuyhg dwwulexwhv ri zrunhuv zlwklq wkh jurxs/ dqg
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qrlvh yduldqfh lq zdjh vljqdo1 Dowkrxjk zh fdqqrw glvwlqjxlvk ehwzhhq wkrvh idf0
wruv iurp wkh gdwd/ lw lv frqfhlydeoh wkdw mre vshfl�f idfwruv zklfk duh dffrxqwhg
dv qrlvhv/ hvshfldoo| gl�huhqfh ehwzhhq lqgxvwulhv frqwulexwh pruh lq wkh srvw0
fulvlv shulrg1 Ehkupdq/ Ghrodolndu/ Wlqdnruq dqg Fkdqgrhyzlw +5334, uhsruwv
wkdw dgmxvwphqw ri hpsor|phqw lq srvw0fulvlv Edqjnrn zdv dwwdlqhg prvwo| lq
frqvwuxfwlrq lqgxvwu|1 H{sdqghg gl�huhqfh lq lqwhu0lqgxvwu| survshfwv duh frq0
vlghuhg wr kdyh lqfuhdvhg wkh frqwulexwlrq ri qrlvh yduldqfh lq wkh zlwklq0jurxs
zdjh glyhuvlw|1

^Wdeoh5+d, Sdudphwhuv ri Edqjnrn zdjh glvwulexwlrqv
e| dwwulexwh jurxs/ pdoh`
^Wdeoh5+e, Sdudphwhuv ri Edqjnrn zdjh glvwulexwlrqv
e| dwwulexwh jurxs/ ihpdoh`
Rq wkh edvlv ri wkh ghvwlqdwlrq zdjh glvwulexwlrq sdudphwhuv vkrzq lq wdeoh

5/ L hvwlpdwh pljudwlrq htxdwlrq dv ghvfulehg lq htxdwlrq +45,1 Wkh sdudphwhu
hvwlpdwhv duh vkrzq lq wdeoh 6 iru 4<<704<<9 dqg 4<<;053331

^Wdeoh 61 Sdudphwhu hvwlpdwhv ri pljudwlrq htxdwlrq`
Wkh vdpsoh iru pljudqwv lv olplwhg wr dwwulexwh jurxsv zlwk dw ohdvw whq

revhuydwlrqv lq rughu wr dyrlg vpdoo vdpsoh eldv1 Dovr iru vwd|huv/ dwwulexwh
jurxsv wkdw fruuhvsrqg wr pljudqw vdpsoh lv lqfoxghg1 Zlwklq wkh vdpsoh/
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pljudwlrq udwh iurp doo ryhu wkh frxqwu| lqwr wkh Edqjnrn Phwursrolv lv 4143
shu fhqw lq shulrg 4<<704<<9 dqg 4137 shu fhqw lq 4<<;053331 Iru 4<<704<<9/
wkh sdudphwhuv ri zdjh glyhuvlw| duh srvlwlyh dqg vljql�fdqw/ vxssruwlqj wkh
suhglfwlrq ri wkh wkhru|1 Wkh rwkhu sdudphwhuv duh dovr sodxvleoh dqg vljql�fdqw1
Iru 4<<;05333/ wkh h�hfwv ri phdq zdjh rq uhorfdwlrq lv qr orqjhu vljql�fdqw/
dqg wkh zdjh glyhuvlw| qhjdwlyho| d�hfw uhorfdwlrq1

Lq rxu Ed|hvldq iudphzrun/ dq| fkdqjh lq wkh ohduqlqj hqylurqphqw lv dw0
wulexwhg wr wkh fkdqjh lq yduldqfh ri vxemhfwlyh eholhi/ qrlvh yduldqfh ri wkh
vljqdo/ ru fkdqjh lq wkh phdq ri vxemhfwlyh eholhi lwvhoi1 Hpsor|phqw vwuxfwxuh
lq Edqjnrn kdyh odujho| fkdqjhg lq wkh srvw0fulvlv shulrg dqg lw lv frqfhlydeoh
wkdw uxudo zrunhuv wklqn wkh uhohydqw delolw| kdyh fkdqjhg1 Wkdw lv hvshfldoo|
olnho| iru |rxqj rqhv zlwk olwwoh uhorfdwlrq h{shulhqfh lq wkh sdvw1 Wklv vruw
ri fkdqjh lq wkh vlwxdwlrq fruuhvsrqgv wr wkh fkdqjh lq phdq dqg yduldqfh ri
vxemhfwlyh eholhi1

Olnhzlvh/ dv ghvfulehg lq wdeoh 5/ lqfuhdvh lq yduldqfh ri xuedq zdjh vljqdov
dw ohdvw sduwo| uh hfwv wkh pdjql�hg qrlvh yduldqfh1 Dowkrxjk zrunhuv fdqqrw
glvwlqjxlvk yduldqfh ri zdjh vljqdo ehwzhhq wkh sruwlrq wkdw uh hfwlqj khwhur0
jhqhlw| dqg wkdw frph iurp qrlvh/ wkh ghwhuuhg pljudwlrq lv suhvxpdeo| ehfdxvh
ri wkh ghfolqh lq wkh uholdelolw| ri xuedq zdjh dv vljqdov iru uhwxuq wr xqrevhuyhg
dwwulexwhv1

Dgglwlrqdoo|/ zrunhuv* ulvn dyhuvlrq sdudphwhuv wkdw duh qrw lqfrusrudwhg
lq rxu iudphzrun pljkw kdyh dovr fkdqjhg diwhu wkh fulvlv1 Lq wkdw fdvh/ wkh
xqfhuwdlqw| ri xuedq zdjhv wkdw uh hfwv xqnqrzq dwwulexwhv zrunv djdlqvw wkh
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uhorfdwlrq1 Hyhq zlwkrxw fkdqjh lq ghjuhhv ri ulvn dyhuvlrq/ qrq0Edqjnrn zrun0
huv zlwk oltxlglw| frqvwudlqw uhiudlq iurp prylqj wr Edqjnrn wr wdnh ulvnv wkdw
frph iurp pdjql�hg xqfhuwdlqw| lq xuedq zdjhv1
: Frqfoxvlrq
Lq wklv sdshu/ zh glvfxvvhg wkh uhodwlrq ehwzhhq uxudo0wr0xuedq pljudwlrq ghfl0
vlrq dqg wkh ulvn ri pljudwlrq dvvrfldwhg zlwk zdjh glyhuvlw| lq wkh ghvwlqdwlrq/
dorqj zlwk h{dplqlqj wkh vwuxfwxudo fkdqjh lq wkh uhorfdwlrq ghflvlrq durxqg
wkh �qdqfldo fulvlv lq 4<<:1

Revhuydwlrq iurp Wkdl gdwd vkrzv h{whqvlyh prelolw| ri |rxqj frkruwv lqwr
Edqjnrn iru zkrp ghvwlqdwlrq zdjh xqfhuwdlqw| lv juhdwhu dqg phdq lv orzhu
frpsduhg wr pljudqwv dw kljkhu djhv1 Wkh edvholqh ri dqdo|vlv lv wkh uhohydqfh
ri xuedq zdjh glyhuvlw| dv d prwlyh iru uhorfdwlrq1 Iru zrunhuv zkr ohduq derxw
wkhlu rzq delolw| wkdw lv xqnqrzq h{0dqwh/ juhdwhu glyhuvlw| ri xuedq zdjh fdq
eh idyrudeoh1 Zdjhv iurp vxfk glyhuvh glvwulexwlrq duh pruh dffxudwh vljqdo iru
wkhlu xqrevhuyhg khwhurjhqhlw|1 Wklv hqdeohv juhdwhu olihwlph lqfrph wkurxjk
uhjlrqdo2rffxsdwlrqdo fkrlfh lq wkh odwhu vwdjh ri olih1

Frqvlvwhqw zlwk vxfk dujxphqw/ frqglwlrqdo zdjh glyhuvlw| lv wkh juhdwhvw
dprqj |rxqj zrunhuv lq wkhlu whhqv dqg wzhqwlhv/ wkh frkruw wkdw frpsrvh wkh
fruh jurxs ri pljudqw oderu irufh1 Vxemhfw wr pljudwlrq/ xuedq zdjh glyhuvlw| dv
d sur{| iru ghjuhh wr zklfk zdjhv dffxudwho| uh hfw xqrevhuyhg khwhurjhqhlw|
srvlwlyho| h{sodlqv wkh uhorfdwlrq ghflvlrq ri zrunhuv wr Edqjnrn lq wkh suh0
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fulvlv shulrg1 Wkh uroh ri zdjh vljqdo dffxudf| lq uhorfdwlrq ghflvlrq/ krzhyhu/
lv qrw irxqg uhohydqw lq srvw0fulvlv shulrg1 Diwhu wkh fulvlv/ rxu uhvxowv vkrz wkdw
frqglwlrqdo zdjh glyhuvlw| qhjdwlyho| d�hfw pljudwlrq/ dqg hyhq phdq zdjhv duh
qr orqjhu uhohydqw1

Wkrvh fkdqjhv lq pljudwlrq prwlyhv rzh odujho| wr wkh fkdqjh lq ohduqlqj
hqylurqphqw1 Frqglwlrqv lq Edqjnrn oderu pdunhw kdyh fkdqjhg durxqg wkh
�qdqfldo fulvlv/ frqfhuqlqj mre rssruwxqlw| iru pljudqw zrunhuv1 Vxfk fkdqjh lv
wkrxjkw wr kdyh ulvhq wkurxjk fkdqjhv lq mre fuhdwlrq dqg ghvwuxfwlrq/ ru hyhq
zlwkrxw fkdqjh lq mre rssruwxqlw| lwvhoi/ wkurxjk fkdqjhv lq uhohydqw dwwulexwhv
wkdw d�hfw xuedq zdjhv1 Wkrvh fkdqjhv lqfuhdvhg wkh h{whqw ri qrlvlqhvv ri
xuedq zdjh vljqdo1 Lq rwkhu zrugv/ uholdelolw| ri xuedq zdjhv dv vljqdov duh
frqvlghuhg wr kdyh ghfolqhg diwhu wkh fulvlv1

Dorqj zlwk wkdw/ zrunhuv* sulru shufhswlrq kdyh dovr fkdqjhg/ dv zhoo dv lwv
ydjxhqhvv ehlqj pdjql�hg/ rq wkhlu uhwxuq wr xqrevhuyhg delolw| lq xuedq mrev1
Dowkrxjk lw lv qrw lqfrusrudwhg lq rxu iudphzrun/ fkdqjhv lq zrunhuv* dwwlwxgh
wrzdugv xqfhuwdlqw| kdyh d�hfwhg wkhlu pljudwlrq ehkdylru1
Uhihuhqfhv
Ehkupdq/ M1U1/ Ghrodolndu/ D1E1/ Wlqdnruq/ S1 dqg Z1 Fkdqgrhyzlw/ 5334/ Wkh

H�hfwv ri wkh Wkdl Hfrqrplf Fulvlv dqg ri Wkdl Oderu Pdunhw Srolflhv rq
Oderu Pdunhw Rxwfrphv/ Wkdlodqg Ghyhorsphqw Uhvhdufk Lqvwlwxwh
Uhvhdufk Sdshu14

Edqhumhh/ E1/ �Lqirupdwlrq Iorz/ H{shfwdwlrqv dqg Mre Vhdufk= Uxudo0wr0Xuedq
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Pljudwlrq Surfhvv lq Lqgld/� Mrxuqdo ri Ghyhorsphqw Hfrqrplfv/
Yro148/4<;7/ 56<058:

Mrkqvrq/ U1Z1/ �D wkhru| ri mre vkrsslqj/� Txduwhuo| Mrxuqdo ri Hfrqrplfv/
4<:;/ ss159405::1

Mrydqrylf/ E1\1/ �Mre Pdwfklqj dqg wkh Wkhru| ri Wxuqryhu/� Sk1G1 glvvhuwd0
wlrq/ Xqly1 Fklfdjr/ 4<:;1

Mrydqrylf/ E1\1 Q|dunr/ �Vwhsslqj0vwrqh prelolw|/� Fduqhjlh0Urfkhvwhu
Frqihuhqfh Vhulhv lq Sxeolf Srolf|/ Yro179/ 4<<:/ ss15;<06581

Nhdqh/ Plfkdho S1/ dqg N/L/ Zroslq/ �Wkh Fduhhu Ghflvlrq ri \rxqj Phq/�
Mrxuqdo ri Srolwlfdo Hfrqrp|/ Yro1438/ 4<<:/ ss17:408551

Nlpxud/ \1/ �Ohduqlqj Rzq Delolw| dqg Pljudwlrq ri wkh \rxqj= Hylghqfh iurp
Wkdlodqg/� 5334/ plphrjudskhg1

Oljkw/ D1/ dqg N1 PfJduu|/ �Mre Fkdqjh Sdwwhuqv dqg wkh Zdjhv ri \rxqj
Phq/� Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ Yro1 ;3/ 4<<;/ ss15:905;91
Ploohu/ U1D1/ �Mre pdwfklqj dqg rffxsdwlrqdo fkrlfh/� Mrxuqdo ri Srolwlfdo
Hfrqrp|/ Yro14;/ 4<;7/ ss143;9044531

Qhovrq/ S1/ �Lqirupdwlrq dqg Frqvxphu Ehkdylru/� Mrxuqdo ri Srolwlfdo
Hfrqrp|/ Yro1:;/ 4<:3/ ss1 644065<1

Vwruhwwrq D/ �Flufxodu pljudwlrq/ vhjphqwhg oderxu pdunhwv dqg h!flhqf|= wkh
exloglqj lqgxvwu| lq Pdqlod dqg Sruw Pruhve|/� Lqwhuqdwlrqdo Oderxu
Uhylhz/ Yro1455/ Qr18/ 4<;6/ ss1956096<1

Wrsho/ Urehuw K/ dqg Plfkdho S1 Zdug/ �Mre Prelolw| dqg wkh Fduhhuv ri \rxqj
Phq/� Wkh Txduwhuo| Mrxuqdo ri Hfrqrplfv/ Yro143:/ 4<<5/ ss176<07:<1

5:



Iolqq/ F1M1/ �Zdjhv dqg Mre Prelolw| ri \rxqj Zrunhuv/� Mrxuqdo ri Srolwlfdo
Hfrqrp|/ Yro1<7/ ss1V;;0443/ 4<;91

Ploohu U1D1/ �Mre Pdwfklqj dqg Rffxsdwlrqdo Fkrlfh/� Mrxuqdo ri Srolwlfdo
Hfrqrp|/ Yro1<5/ ss143;904453/ 4<;71
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Wdeoh 41 Zlwklq0jurxs hvwlpdwhv ri zdjh htxdwlrq sdudphwhuv7
+4, +5,
4<<70<9 4<<;05333
frhi1 w frhi1 w

vh{l 314985 :187 31436 51:4
djhl 313736 :14; 313693 6194
djh5l 031333838 09148 031333774 0614
h{suqfhl 313653 8134 313796 716<
|hdu<7=4 031389: 041:9 |hdu<;=4 3168 316<
|hdu<8=4 0313773 04177 |hdu<<=4 3176< 317<
|hdu<9=4 31476 8159 |hdu33=4 31656 3157
|hdu<7=6 0 0 |hdu<;=6 31847 318:
|hdu<8=6 313;<9 51<4 |hdu<<=6 31779 317<
|hdu<9=6 31539 :187 |hdu33=6 0 0
ruljlq4�:9 vxssuhvvhg ruljlq4�;< vxssuhvvhg
lqwhufhsw 3135<9 3158 31356< 3159
qxpehu ri rev1 59<: 4759
U vtxuhg 317;5 31794

7Qrwh= Sdudphwhuv duh hvwlpdwhg e| zhljkwhg ROV1 Lq rughu wr frqwuro delolw| eldv/ doowkh yduldeohv duh frqyhuwhg wr ghyldwlrq iurp hgxfdwlrq jurxs phdq wr |lhog zlwklq0hvwlpdwru+vhh htxdwlrq +<,,1 Khwhurvfkhgdvwlvlw| ri uhvlgxdov duh doorzhg lq fdofxodwlqj vwdqgdug huuruv1Frh!flhqwv ri ruljlq gxpplhv duh vxssuhvvhg wr vdyh vsdfh1
5<



Wdeoh 5+d, Sdudphwhuv ri Edqjnrn zdjh glvwulexwlrqv e| dwwulexwh jurxs/ pdoh
4<<704<<9 4<<;05333

|u1vfk1 plj1 djh H^oqzdul ` vg^oqzdul ` rev1 H^oqzdul ` vg^oqzdul ` rev1
3 4904; 91489 3166: 9 915:< 3194< :
7 46048 91344 31664 < 91757 31538 8

4904; 91679 31556 45 918<7 31735 ;
4<054 91737 31499 57 91;:8 31548 47
55057 91579 316<5 5; 918:7 31693 44
5805: 916<9 31558 8: 9194: 31966 44
5;063 91646 31834 88 918<: 319;< 65
64066 91556 31694 65 91:93 31697 5:
67069 9169< 314:; 4: 91:<7 316;8 4<
6:06< 91738 31569 54 91::9 3158< 55
73075 91748 315:7 43 91:76 316<3 49
76078 9175; 3147; ; 91:<8 31667 43

9 46048 915;4 315<: 48< 91934 31745 89
4904; 9168: 31646 56< 9199< 317:9 44<
4<054 916<4 31643 4:8 91:73 31793 <:
55057 91756 315:< :; 91:9: 31766 ;5
5805: 91798 31594 65 91:<3 3173; 84
5;063 91744 31485 ; 91;56 3167: 55
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Wdeoh 5+d, fwqg1|u1 vfk1 plj1 djh H^oqzdul ` vg^oqzdul ` rev1 H^oqzdul ` vg^oqzdul ` rev1
< 46048 91685 315;: 67 918<; 31:7< 79

4904; 916<< 31543 ;9 91:<; 31679 99
4<054 91764 31493 53 91;65 316:9 69
55057 91689 31673 49 91::9 31677 64
5;063 91998 31838 < 91<:< 3173; 43

45 4904; 91744 314;8 56 91<3< 31534 5;
4<054 9177; 3166< 56 91<<: 315:9 54
55057 91794 314<8 : :1474 31489 46
5805: 917:8 317;3 8 91;76 316;8 8

47 4<054 9197< 3157: 44 :15;9 31776 46
55057 91;5: 31655 48 :1543 31568 9

49 55057 :14;5 31556 9 :196: 318;< 54
5805: :1594 317;4 45 :1<;5 31696 ;

4; 55057 91;5< 315;; : :15;7 31488 :
Qrwh= Dwwulexwh jurxsv zlwk dw ohdvw �yh revhuydwlrq duh uhsruwhg lq wkh wdeoh1 Lq wkh

hvwlpdwlrq ri pljudwlrq htxdwlrq/ Vdpsoh lv uhvwulfwhg wr jurxsv zlwk dw ohdvw whq revhuydwlrqv
wr dyrlg vpdoo vdpsoh eldv1 Sdudphwhuv duh zhljkwhg zlwk vdpsolqj suredelolw| e| djh dqg
vh{1
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Wdeoh 5+e, Sdudphwhuv ri Edqjnrn zdjh glvwulexwlrqv e| dwwulexwh jurxs/
ihpdoh

4<<704<<9 4<<;05333
|u1 vfk1 plj1 djh H^oqzdul ` vg^oqzdul ` rev1 H^oqzdul ` vg^oqzdul ` rev1
7 4<054 917:4 31647 4< 91;;; 314:3 8

55057 91939 31543 65 :14<7 31539 :
5805: 91895 3158< 93 :1334 3159: 45
5;063 917:6 3196; 75 :1456 316;: 5;
64066 91964 315<4 68 91<;9 31633 58
67069 91967 314<: 5; 91<:3 315;5 45
6:06< 918:4 314;5 4; :1447 315:7 4;
73075 917<< 314;; 53 :1476 31587 48
76078 91995 31555 49 :1685 3186: ;
7907; 91:54 3148; : :133< 315;7 44

9 46048 91734 3159; 459 91:7< 31569 76
4904; 9174< 315<7 4:5 91;87 31783 :9
4<054 9187: 31689 47; 91<;; 317:3 ;6
55057 91938 31588 445 :1385 31589 <5
5805: 9195< 3163< 69 91<<6 31679 9<
5;063 91894 314:9 4; 91<36 3179< 58
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Wdeoh 5+e, fwqg1
|u1 vfk1 plj1 djh H^oqzdul ` vg^oqzdul ` rev1 H^oqzdul ` vg^oqzdul ` rev1
< 46048 917;7 31646 57 91:45 317<9 64

4904; 91886 31645 79 91;65 3167; :4
4<054 919;6 31679 63 91<;: 31774 55
55057 91::5 31789 5: 919<7 31::6 63
5805: 919<7 315:< 56 91<<< 31744 55
5;063 91;73 31646 : :1653 31568 43
64066 91::8 3157; 8 91<6: 31993 <

45 4904; 918;7 314:3 58 :137< 31689 5:
4<054 91896 31699 67 :13:4 315:3 65
55057 91:6< 31556 48 :14<< 31634 58
5805: 91:3< 31534 : :13:; 317<6 8
5;063 91:3; 3165: 9 :1453 316<< :

47 4<054 91::: 3153; 4< 91<53 31636 :
55057 917<5 31:56 46 :14:5 3164; ;
5805: 918:5 3168; 43 :1657 31943 5

49 55057 :15:3 31866 < :1:46 31::6 48
5805: :158< 31776 43 ;1483 31;76 47
5;063 ;1778 41384 ; ;139: 31769 6

4; 55057 :1545 31638 9 :18<: 315;7 8
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Wdeoh 61 Sdudphwhu hvwlpdwhv ri pljudwlrq htxdwlrq8
+4, +5,

pljl 4<<704<<9 4<<;05333
Hk^oqzdul ` 719< 43176 03133966 03138
vgk^oqzdul ` 31;7; 6159 031598 041<9
vh{l 031:<5 04513; 031377: 0415;
djhl 031644 04514: 0313:;< 08158
djh5l 31336< 431;8 31333935 5197
|u1vfkl 03145< 091<8 0313456 04169
|hdu<7=4 031567 08176 |hdu<;=4 313<;; 515<
|hdu<8=4 31459 514: |hdu<<=4 313468 315<
|hdu<9=4 313;3: 41< |hdu33=4 0 0
|hdu<7=6 031558 071:< |hdu<;=6 313: 4187
|hdu<8=6 313956 4139 |hdu<<=6 031335:6 03139
|hdu<9=6 0 0 |hdu33=6 313464 315;
ruljlq4�:9 vxssuhvvhg ruljlq4�;< vxssuhvvhg

qxpehu ri rev1 58356: 5::659
suhvxgr U5 31567 31467

8Qrwh= Sdudphwhuv duh hvwlpdwhg e| Surelw1 Lqglylgxdo khwhurjhqhlw| ri huuru whup lvdoorzhg wr fdoxodwh vwdqgdug huuruv1
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)UDFW
LRQ

+LVWRJUDPV�E\����PLJUDQW�OHQJWK� �������%DQJNRN�QDWLYH�����UXUDODJHV�DW�PLJUDWLRQ

PLJBVWDWXV  �

�

������� PLJBVWDWXV  �

�� ��PLJBVWDWXV  �

�� ���

�������

Iljxuh 4= Djh sur�ohv ri zrunhuv e| pljudwlrq vwdwxv/ 4<<;05333

)UDFW
LRQ

+LVWRJUDPV�E\����PLJUDQW�OHQJWK� �������%DQJNRN�QDWLYH�����UXUDODJHV�DW�PLJUDWLRQ

PLJBVWDWXV  �

�

������� PLJBVWDWXV  �

��� ��PLJBVWDWXV  �

��� ���

�������

Iljxuh 5= Djh sur�ohv ri zrunhuv e| pljudwlrq vwdwxv/ 4<<;05333
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UDWH�R
I�PLJU

DWLRQ�
��

DJH�� ���

������

Iljxuh 6= Udwh ri rxw0pljudwlrq e| djh/ 4<<704<<9

UDWH�R
I�PLJU

DWLRQ�
��

DJH�� ���

�������

Iljxuh 7= Udwh ri rxw0pljudwlrq e| djh/ 4<<;05333
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)UDFW
LRQ

OHQJWK� ��

�������

Iljxuh 8= \hduv ri vfkrrolqj sur�oh ri pljudqw zrunhuv

6:


