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Devwudfw

Wklv wkhvlv frqvwlvwv ri wkuhh sdshuv ghdolqj zlwk oderxu prelolw|1 Lq sdshu

^L`/ L vwxg| wkh h�hfwv ri mre fkdqjh iru zdjh jurzwk1 Mre fkdqjh lv dvvxphg wr

lq xhqfh zdjh jurzwk dqg surgxfwlylw| iru erwk mre pryhuv dqg mre vwd|huv1 L �qg

wkdw uhwxuqv rq zrun h{shulhqfh duh kljkhu iru mre pryhuv/ erwk ehiruh dqg diwhu mre

fkdqjh1 Wklv frqwudglfwv wkh k|srwkhvlv wkdw mre vwd|huv kdyh kljkhu uhwxuqv wr zrun

h{shulhqfh dv dq h�hfw ri lqyhvwlqj wlph lq dtfxlulqj mre0vshfl�f vnloov1 Lq dgglwlrq/

L �qg wkdw wkh uhwxuqv rq zrun h{shulhqfh gr qrw lpsuryh iru mre vwd|huv/ zkhq mre

fkdqjhuv txlw1 Wklv phdqv wkdw surgxfwlylw| dprqj mre vwd|huv lv qrw d�hfwhg e|

vhohfwlyh whuplqdwlrq ri edg pdwfkhv1 L �qg qr hylghqfh wr vxssruw wkdw mre prelolw|

lqfuhdvhv surgxfwlylw| iru mre pryhuv/ zklfk lqglfdwhv wkdw mre prelolw| dfwv pdlqo|

dv d vruwlqj ghylfh/ vruwlqj zrunhuv lqwr mrev wkh| duh prvw vxlwhg iru1

Lq sdshu ^LL`/ L vwxg| wkh h�hfw ri mre fkdqjh rq zdjhv dqg lqfrph/ dv zhoo dv rq

zdjh dqg lqfrph jurzwk/ doorzlqj iru pxowlsoh mre fkdqjhv1 L dvvxph wkdw pdwfk

txdolw| lv sduwo| gxh wr rxwfrph ri wkh lqglylgxdo*v fduhhu ghflvlrqv xs xqwlo wkh

wlph ri revhuydwlrq1 Wkh lqglylgxdo*v fduhhu klvwru| fdq vljqdo wr wkh hpsor|hu wkh

txdolw| ri fxuuhqw dqg suhylrxv pdwfkhv/ zklfk pd| d�hfw wkh zdjh sdwk1 L �qg

wkdw hdfk mre fkdqjh lqfuhdvhv zdjh dqg lqfrph jurzwk ehwzhhq 4<;4 dqg 4<<4/ exw

wkdw wkhuh lv qr hylghqfh wr vxjjhvw wkdw mre fkdqjhuv kdyh kljkhu zdjh dqg lqfrph

ohyhov lq 4<<41 Wklv uhvxow lv frqvwlvwhqw zlwk d vfhqdulr zkhuh mre fkdqjhuv/ wkurxjk

prelolw|/ fdwfk xs wkh kljkhu zdjhv hduqhg e| mre vwd|huv1 L dovr �qg vrph hylghqfh

wr vxjjhvw wkdw mre pryhuv duh dgyhuvho| vhohfwhg/ l1h1 wkdw mre fkdqjhuv duh gudzq

iurp d srro ri zrunhuv zkr zhuh suhgrplqdqwo| *edg pdwfkhv* lq 4<;41

Lq sdshu ^LLL` L vwxg| wkh ghwhuplqdqwv ri orqj dqg vkruw glvwdqfh pljudwlrq1

L hvwlpdwh d pxowlqrpldo orjlw prgho/ wr dvfhuwdlq zkhwkhu wkh ghwhuplqdqwv ri

pljudwlrq gl�hu ehwzhhq wkh fkrlfhv ri pljudwlqj orqj ru vkruw glvwdqfhv1 L �qg wkdw

lqfuhdvhv lq suh0pljudwlrq lqfrph ghfuhdvhv suredelolw| ri pljudwlqj d orqj glvwdqfh/

zkloh suh0pljudwlrq lqfrph kdv qr h�hfw rq wkh ghflvlrq wr pryh d vkruw glvwdqfh1

Wkh kljkhu wkh hgxfdwlrq ohyho/ wkh kljkhu wkh suredelolw| ri orqj glvwdqfh pljudwlrq/



zkloh hgxfdwlrq ohyho kdv qr h�hfw rq wkh suredelolw| ri vkruw glvwdqfh pljudwlrq1

Ghshqghqfh rq xqhpsor|phqw ehqh�wv lqfuhdvhv wkh suredelolw| ri erwk vkruw dqg

orqj glvwdqfh pljudwlrq1 L �qg qr h�hfw ri orfdo �vfdo fkdudfwhulvwlfv ru orfdo oderxu

pdunhw fkdudfwhulvwlfv rq wkh suredelolw| ri hlwkhu orqj ru vkruw glvwdqfh pljudwlrq1

Nh|zrugv= Oderxu prelolw|/ pljudwlrq/ zdjh jurzwk/ mre pdwfk txdolw|



Dfnqrzohgjphqwv

D orw ri shrsoh kdyh/ nqrzlqjo| ru xqzlwwlqjo|/ khoshg ph frpsohwh wklv wkhvlv1

Iluvwo|/ L zrxog olnh wr h{suhvv p| judwlwxgh wr p| dgylvruv +wkh Wkuhh Pxvnhwhhuv,

Wkrpdv Durqvvrq/ Urjhu D{hovvrq dqg Nduo0Jxvwdi Oùijuhq1 Wkh| kdyh vruwhg

wkhpvhoyhv lqwr wkuhh fdwhjrulhv ri dgylvru| vxssruw> doo gluho| qhhghg1 Ndooh kdv

vkrzq xqidlolqj hqwkxvldvp dqg jrrg fkhhu/ wkh nlqg wkdw pdnhv hyhu|wklqj vhhp

srvvleoh1 Urjhu*v h|h iru hyhu| plqxwh ghwdlo kdv ehhq qhfhvvdu| ehfdxvh ri p| odfn

ri vdlg h|h1 Wkrpdv kdv ehhq yhu| sdwlhqw hyhq dw wkh yhu| odvw vwdjhv ri wkhvlv

zulwlqj dqg xvhg d orw ri klv ydoxdeoh wlph wr uhdg dqg uhuhdg wkh pdqxvfulsw1 Wkhlu

vxssruw kdv ehhq zhoo deryh dqg eh|rqg wkh fdoo ri gxw|1

Rwkhu froohdjxhv kdyh dovr frqwulexwhg wr wkh frpsohwlrq ri wklv wkhvlv1 L zrxog

sduwlfxoduo| olnh wr wkdqn Nxuw Euçqqçv/ Pduld Phonhuvvrq/ Rooh Zhvwhuoxqg dqg

Pdjqxv Zlnvwuùp/ zkr kdyh uhdg ydulrxv sduwv ri wkh vfulsw dw ydulrxv vwdjhv1 Ehlqj

lq wkh juhjdulrxv prrg wkdw L dp/ L zrxog dovr olnh wr wkdqn hyhu|erg| hovh dw wkh

ghsduwphqw1 Qr pdwwhu krz vwudqjh dqg lqfrpsuhkhqvleoh p| txhvwlrqv kdyh ehhq/

wkh| kdyh dozd|v dgghg vrph qhz lqvljkw lqwr p| sureohp1 Lq dgglwlrq/ zulwlqj lv

vhulrxv exvlqhvv dqg L zrxog olnh wr wkdqn hyhu|erg| zkr kdv pdgh surfudvwlqdwlrq

d fkdoohqjlqj vsruw dqg lqwhuhvwlqj kree|1 Frpsdqlrqvkls ryhu lqqxphudeoh fxsv

ri fr�hh dqg jhqhudo glvfxvvlrqv derxw *olih/ oryh/ dqg wkh qreoh duw ri lqheuldwlrq*

duh yhu| lpsruwdqw wr vrpherg| zkr lv wu|lqj wr +dyrlg, zrun1

P| euxwdo wuhdwphqw ri wkh Txhhq*v Hqjolvk kdv ehhq plwljdwhg e| Guhz Edog0

zlq/ Fkulv Kxgvrq dqg Wrq| Kx}}dug1 L zrxog hvshfldoo| olnh wr wkdqn Guhz iru

ehlqj yhu| surpsw lq uhdglqj zkdw L sxw ehiruh klp wkhvh odvw ihz zhhnv1

L zrxog dovr olnh wr h{whqg p| judwlwxgh wr *Ulnvedqnhqv Mxelohxpvirqg*/ zklfk

�qdqfhg p| vdodu| wklv |hdu1 L dovr pduyho dw wkh frlqflghqfh 0 qrw rqo| gr wkh|

dzdug sulfhv wr juhdw hfrqrplvwv/ wkh| dzdug prqh| wr dvslulqj rqhv dv zhoo$

Ilqdoo|/ L zrxog olnh wr wkdqn doo wkrvh zkrvh lqyroyhphqw lq wklv wkhvlv kdv ehhq

yhu| lqgluhfw dqg glvfuhwh1 Vlqfh L fdqqrw dffxudwho| dqg h{whqvlyho| ghvfuleh doo



wkh zd|v lq zklfk |rx kdyh khoshg ph/ L frqwhqw p|vhoi zlwk wkdqnlqj |rx iru |rxu

h{lvwhqfh1 Iulhqgv/ idplo|/ dvvruwhg dftxdlqwdqfhv dqg wkh hyhu sdwlhqw fdw Krevrq

idoo lqwr wklv odvw fdwhjru|1
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Wkh wkhvlv frqvlvwv ri wklv vxppdu| dqg wkh iroorzlqj wkuhh sdshuv=

^L` Mre Prelolw|/ Zdjh Jurzwk dqg Pdwfk Txdolw| lq Vzhghq1

^LL` Pxowlsoh Mre Fkdqjhv dqg Dgyhuvh Vhohfwlrq lq wkh Vzhglvk Oderxu Pdunhw1

^LLL` Ghwhuplqdqwv ri Orqj dqg Vkruw Glvwdqfh Pljudwlrq lq Vzhghq1
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4 Lqwurgxfwlrq

Dq h!flhqw doorfdwlrq ri oderxu lv lpsruwdqw/ sduwo| iru surgxfwlylw| dqg jhqhudo

zhoiduh/ exw lw lv dovr lpsruwdqw iru wkh lqglylgxdo zrunhu/ dv oderxu lqfrph frqvwl0

wxwhv wkh odujhvw vrxufh ri lqfrph iru wkh pdmrulw| ri krxvhkrogv1 Mre prelolw| lv

qhfhvvdu| dv qhz hfrqrplf rssruwxqlwlhv dsshdu/ dqg rog rqhv glvdsshdu frqwlqx0

rxvo|/ dqg uhdoorfdwlrq ri oderxu pd| eh qhfhvvdu| wr dfklhyh dqg pdlqwdlq d ghvluhg

ohyho ri zhoiduh1

Ehwzhhq �yh dqg whq shu fhqw ri wkh oderxu irufh fkdqjh hpsor|hu dqg dssur{0

lpdwho| irxu shu fhqw ri wkh srsxodwlrq pljudwh hdfk |hdu lq Vzhghq14 Pljudwlrq

lv idluo| vwdeoh/ zkloh hpsor|hu fkdqjh lv pruh frpprq gxulqj shulrgv ri kljk hfr0

qrplf dfwlylw| dqg orz xqhpsor|phqw1 Iljxuh 4 vkrzv wkh iuhtxhqf| ri hpsor|hu

fkdqjh/ pljudwlrq dqg wkh xqhpsor|phqw udwh1 Gxulqj wkh vhfrqg kdoi ri wkh 4<;3*v

0 d shulrg ri hfrqrplf errp dqg orz xqhpsor|phqw 0 hpsor|hu fkdqjh zdv kljk

dqg uhdfkhg d shdn lq 4<;</ zkhq 4415 shu fhqw ri wkh hpsor|hg fkdqjhg hpsor|hu1

Gxulqj wkh uhfhvvlrq ri wkh 4<<3*v/ wkh udwh ri hpsor|hu fkdqjh ghfuhdvhg gudvwlfdoo|/

dqg zdv dw d orz ri 81: shu fhqw lq 4<<51

Wklv wkhvlv ghdov zlwk lqglylgxdo fkrlfhv frqfhuqlqj mre prelolw| dqg pljudwlrq1

Uhvhdufk zlwklq wkhvh fdwhjrulhv kdv fryhuhg d odujh �hog ri wrslfv1 Vrph uhfhqw

h{dpsohv duh Jurrw dqg Yhuehuqh +4<<:,/ zkr vwxg| wkh h�hfwv ri djhlqj dqg mre

fkdudfwhulvwlfv rq wkh suredelolw| ri mre fkdqjh1 Nhlwk dqg PfZlooldpv +4<<:, vwxg|

prelolw| dqg zdjh jurzwk sdwwhuqv iru phq dqg zrphq1 Zhvwhuoxqg dqg Z|}dq

+4<<8, vwxg| wkh lpsruwdqfh ri orfdo �vfdo fkdudfwhulvwlfv rq wkh pljudwlrq ghflvlrq1

Oxqgeruj +4<<8, vwxglhv wkh h�hfwv ri wd{ uhgxfwlrqv rq mre prelolw|1 Lq wklv wkhvlv/

L frqfhqwudwh rq krz prelolw| ghflvlrqv duh jhqhudwhg/ dqg wkh frqvhtxhqfhv wklv

pljkw kdyh iru wkh lqwhusuhwdwlrq ri wkh jdlqv dqg ghwhuplqdqwv ri prelolw|1 Ehorz/

L glvfxvv krz wr ylhz prelolw| ghflvlrqv/ dqg wkh lpsolfdwlrqv iru wkh h{shfwhg jdlqv

iurp prelolw|1

Oderxu uhdoorfdwlrq lv dq dfwlrq wdnhq e| wkh lqglylgxdo lq wkh krsh ri lqfuhdvlqj

4Pljudwlrq lv gh�qhg dv d pryh dfurvv pxqlflsdolw| erughu1
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Iljxuh 4= Iuhtxhqf| ri hpsor|hu fkdqjh/ pljudwlrq dqg xqhpsor|phqw lq Vzhghq

4<;404<<81

���� ���� ���� ���� ���� ���� ���� ����

�

�

�

�

�

��

��

(PSOR\HU FKDQJH 0LJUDWLRQ 8QHPSOR\PHQW

6RXUFH��6WDWLVWLFV�6ZHGHQ�

3HU�FHQW

<HDU

hduqlqjv fdsdflw|1 Oderxu prelolw| fdq eh vhhq dv dq lqyhvwphqw lq kxpdq fdslwdo>

wkh zrunhu lqyhvwv lq prelolw|/ zlwk wkh h{shfwhg sd|r� ehlqj wkh kljkhu hduqlqjv

dvvrfldwhg zlwk d pryh1 Wklv lghd gdwhv edfn wr Vmddvwdg +4<95,/ zkr vwxglhg

pljudwlrq dv lqyhvwphqw lq kxpdq fdslwdo15 Dqrwkhu zd| ri orrnlqj dw wkh prelolw|

ghflvlrq lv wr vhh prelolw| dv wkh rxwfrph ri d vhdufk dqg vruwlqj surfhvv1 Dq

lqglylgxdo fdq ohduq derxw zkhuh klv frpsdudwlyh dgydqwdjh lv e| wu|lqj gl�huhqw

nlqgv ri mrev1 Gxulqj klv zrunlqj olih/ dq lqglylgxdo pd| fkdqjh mrev vhyhudo wlphv

0 lq Vzhghq/ rqh fdq hvwlpdwh wkdw dq lqglylgxdo zloo kdyh rq dyhudjh wkuhh wr �yh

hpsor|huv1 Mre prelolw| lv pruh frpprq dprqj wkh |rxqj/ dqg dv pruh wlph lv

vshqw lq wkh oderxu pdunhw/ wkh iuhtxhqf| ri mre fkdqjh idoov1 Wkh lqglylgxdo lqyhvwv

wlph lq vhdufk iru d qhz mre/ dqg wkh rxwfrph ri wklv lqyhvwphqw +vkrxog lw sd| r�,

5Rwkhu vwxglhv kdyh iroorzhg vlqfh/ vhh h1j1 Juhhqzrrg +4<;8, iru d vxuyh| ri vwxglhv zkhuh

pljudwlrq lv vhhq dv lqyhvwphqw lq kxpdq fdslwdo/ ru Rvehuj +4<<4, dqg Nlgg +4<<4, iru vwxglhv rq

mre fkdqjh1 Iru Vzhghq/ Kropoxqg +4<;7, lv dq h{whqvlyh vwxg| ri erwk pljudwlrq dqg mre fkdqjh1
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lv wkh prelolw| ghflvlrq16

Li prelolw| lv wkh rxwfrph ri d vhdufk dqg vruwlqj surfhvv/ lw pd| eh qhfhvvdu| wr

voljkwo| dgmxvw wkh zd| zh orrn dw prelolw| ghflvlrqv/ dqg krz wr phdvxuh wkh jdlqv

iurp prelolw|1 Iluvwo|/ zklfk idfwruv duh lpsruwdqw wr wkh ghflvlrq wr fkdqjh mre

ru wr pljudwhB Vhfrqgo|/ krz vkrxog wkh jdlqv iurp oderxu prelolw| eh phdvxuhg

dqg lqwhusuhwhgB Prelolw| pd| d�hfw qrw rqo| zdjh ohyhov/ exw dovr wkh zd| lq

zklfk zdjhv jurz1 Prelolw| pd| dovr kdyh h�hfwv rq zdjh ohyhov dqg zdjh jurzwk

iru wkrvh zkr fkrrvh wr vwd|1 Wkh �uvw wzr sdshuv lq wklv vwxg| ghdo zlwk krz wr

phdvxuh dqg lqwhusuhw zdjh h�hfwv gxh wr prelolw|/ dqg wkh wklug sdshu ghdov zlwk

krz ghwhuplqdqwv ri pljudwlrq pljkw gl�hu iru orqj dqg vkruw glvwdqfh pljudwlrq/

k|srwkhvlvlqj wkdw orqj glvwdqfh pljudwlrqv duh pruh riwhq uhodwhg wr oderxu pdunhw

uhdvrqv wkdq vkruw glvwdqfh pljudwlrqv1

Fduhhu ghflvlrqv/ l1h1 ghflvlrqv wr pryh ru vwd|/ dqg zdjhv duh ghwhuplqhg vlpxo0

wdqhrxvo|/ dqg dw wkh wlph wkh lqglylgxdo lv revhuyhg/ d qxpehu ri fduhhu fkrlfhv

kdyh ehhq pdgh xs wr wkh wlph ri revhuydwlrq1 Vlqfh wklv lv wkh fdvh/ wkh h�hfwv ri

erwk mre prelolw| dqg mre gxudwlrq vkrxog eh dfnqrzohgjhg/ zkhq wkh jdlqv iurp

prelolw| duh hvwlpdwhg1 D fhqwudo srlqw lq wklv wkhvlv lv/ wkdw wkh ghflvlrq wr vwd|

lv ri lpsruwdqfh zkhq vwxg|lqj wkh jdlqv iurp prelolw|1 Vrph hduolhu vwxglhv kdyh

srlqwhg rxw wklv idfw/ zkloh lq wklv wkhvlv/ wkh ghflvlrq wr vwd| lv vwxglhg vlpxowdqh0

rxvo| zlwk wkh ghflvlrq wr pryh17

Wkh pdlq txhvwlrq dvvrfldwhg zlwk wkh ghflvlrq wr vwd| lv zkhwkhu dqg krz zdjhv

ulvh zlwk mre gxudwlrq1 Zdjhv fdq ulvh zlwk mre gxudwlrq li zrunhuv exlog xs mre0

vshfl�f vnloov zklfk udlvhv wkhlu surgxfwlylw|18 Rwkhu uhdvrqv iru zdjhv wr ulvh zlwk

mre gxudwlrq duh h1j1 wkdw dq xszdug vorslqj zdjh0vhqlrulw| vwuxfwxuh fdq dfw dv

6Khu}rj hw1 do1 +4<<6, lv d vxuyh| ri vwxglhv zkhuh pljudwlrq lv vhhq dv wkh rxwfrph ri vhdufk/

dqg Kduwrj dqg ydq Rskhp +4<<7, vwxg| hpsor|hu fkdqjh dv wkh rxwfrph ri vhdufk1
7Dowrqml dqg Zlooldpv +4<<6,/ dfnqrzohgjh wkdw mre fkdqjh dqg mre gxudwlrq duh frqqhfwhg1
8Plqfhu dqg Mrydqrylf +4<;4, dqg Eduwho dqg Erumdv +4<;4, srlqw rxw wkdw li vrph zrunhuv lqyhvw

wlph lq dftxlulqj mre0vshfl�f vnloov/ wkhlu surgxfwlylw| vkrxog lqfuhdvh uhodwlyh wr rwkhu zrunhuv lq

wkh �up1 Dv d frqvhtxhqfh/ zrunhuv zkr lqyhvw lq mre0vshfl�f vnloov vkrxog eh ohvv olnho| wr txlw/

dqg zdjhv zloo ulvh zlwk mre vhqlrulw|1
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d vfuhhqlqj ghylfh wr hqvxuh orz hpsor|hh wxuqryhu/9 ru wkdw wklv jlyhv hpsor|hhv

dq lqfhqwlyh qrw wr vklun1: Rq wkh rwkhu kdqg/ wkh hpslulfdoo| revhuyhg srvlwlyh

uhodwlrqvkls ehwzhhq zdjhv dqg mre gxudwlrq pd| eh gxh wr wkh idfw wkdw pdlqo|

*jrrg pdwfkhv* vwd|1;

Zdjhv dqg surgxfwlylw| iru wkh lqglylgxdo fdq eh h{sodlqhg sduwo| e| revhuydeoh

fkdudfwhulvwlfv/ h1j1 hgxfdwlrq dqg oderxu pdunhw h{shulhqfh1 Krzhyhu/ sduw ri wkh

zdjh lv gxh wr xqrevhuydeoh frpsrqhqwv vxfk dv wkh lqglylgxdo*v delolw| dqg krz

zhoo lqglylgxdo vnloov pdwfk wkh uhtxluhphqwv ri wkh mre/ d frpsrqhqw wkdw pd| eh

fdoohg *pdwfk txdolw|*1 Exughww +4<:;, dujxhv/ iurp d wkhruhwlfdo vwdqgsrlqw/ wkdw

hpsor|hg vhdufk lv pruh frpprq dw orz lqfrph ohyhov/ dqg wkdw vhdufk dfwlylw|

ghfuhdvhv dv lqfrph lqfuhdvhv1< Mrydqrylf +4<:<, dujxhv wkdw pdwfk txdolw| zloo

kdyh dq lpsdfw qrw rqo| rq zdjhv dqg zdjh jurzwk/ lw zloo dovr d�hfw prelolw|

ghflvlrqv pdgh e| wkh lqglylgxdo1 Vlqfh d shuvrq lv dvvxphg wr fkdqjh mrev ehfdxvh

fkdqjlqj mrev zloo lqfuhdvh klv hduqlqjv fdsdflw|/ oderxu prelolw| fdq eh vhhq dv d

surfhvv zkhuh zrunhuv duh vruwhg lqwr mrev zkhuh wkhlu surgxfwlylw| lv kljk 0 vhh h1j1

Wrsho dqg Zdug +4<<5,143 Wklv *vhdufk dqg vruwlqj* zd| ri orrnlqj dw wkh prelolw|

ghflvlrq zloo kdyh dq lpsdfw qrw rqo| rq wkh ghwhuplqdqwv ri prelolw|/ lw dovr kdv

lpsolfdwlrqv iru krz wkh jdlqv iurp prelolw| vkrxog eh phdvxuhg1

9Vdors dqg Vdors +4<:9,1
:Od}hdu +4<;4,1
;Deudkdp dqg Iduehu +4<;:, dqg Dowrqml dqg Vkdnrwnr +4<;:, dujxh wkdw li *jrrg pdwfkhv*

vwd|/ dqg *edg pdwfkhv* txlw/ wkhuh pd| eh d srvlwlyh fruuhodwlrq ehwzhhq xqrevhuyhg idfwruv lq wkh

ghflvlrq wr vwd| +l1h1 pdwfk txdolw|, dqg revhuyhg zdjhv1 Wklv phdqv wkdw d srvlwlyh uhodwlrqvkls

ehwzhhq mre gxudwlrq dqg zdjhv grhv qrw qhfhvvdulo| phdq wkdw lqglylgxdov exlog xs mre0vshfl�f

vnloov1
<Dqwho +4<;;,/ lq dq hpslulfdo sdshu/ whvwv wkh lpsolfdwlrqv ri xwlolw| pd{lplvlqj ehkdylrxu/

doorzlqj iru hpsor|hg vhdufk/ dqg �qgv wkdw zrunhuv zkr hqjdjh lq hpsor|hg vhdufk duh ohvv olnho|

wr txlw djdlq/ vlqfh wkh| jhw kljkhu xwlolw| mrev1
43Prvw prghov ri wkh lqglylgxdo*v mre fkdqjh ghflvlrq suhglfw wkdw edg pdwfkhv zloo txlw1 Od}hdu

+4<;9, dujxh wkh rssrvlwh/ wkdw suhgrplqdqwo| *jrrg pdwfkhv* zloo fkdqjh mrev1 Ulydo �upv zloo

vsrw kljk surgxfwlylw| hpsor|hhv dqg *udlg* wkhp1 Vxssruw iru wklv k|srwkhvlv lv irxqg lq h1j1

Jduhq +4<;<,1
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Iljxuh 5= Fdwfklqj xs1
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Dq lqglylgxdo hduqlqj d orz zdjh +lq uhodwlrq wr klv vnloov, fdq/ wkurxjk prelolw|/

*fdwfk xs* wr wkh zdjh ohyho hduqhg e| rwkhuv1 Dvvxph wkdw wzr lqglylgxdov duh

revhuyhg dw | ' �1 Zh zrxog olnh wr nqrz zkhwkhu mre fkdqjh lqfuhdvhv hduqlqjv1

Frqvlghu Iljxuh 51 Sdwk D lv wkh zdjh sdwk iru wkh *jrrg pdwfk*/ wkh mre vwd|hu

hpsor|hh/ iurp | ' f wr | ' �1 Sdwk E lv wkh zdjh sdwk iru wkh mre pryhu/ li kh

zrxog kdyh vwd|hg dqg dvvxplqj wkdw kh zrxog kdyh wkh vdph jurzwk udwh dv wkh mre

vwd|hu/44 zkloh sdwk F lv wkh zdjh sdwk iru dq lqglylgxdo zkr pryhv/ jlyhq wkdw kh

pryhv diwhu | ' f1 Qrz dvvxph wkdw wkh mre pryhu lq doo revhuydeoh fkdudfwhulvwlfv

lv olnh wkh mre vwd|hu/ wkh rqo| revhuydeoh gl�huhqfh lv/ wkdw kh hduqv d orzhu zdjh

wkdq wkh mre vwd|hu dw | ' fc l1h1 kh lv qrw dv jrrg d pdwfk dw wkh mre khog dw | ' f1

Li wkh zdjh ohyhov dw | ' � duh frpsduhg/ wkhuh zloo eh qr gl�huhqfh lq zdjh ohyhov

44Wklv frxog eh dq ryhuvwdwhphqw1 Dqwho +4<;9,/ iru h{dpsoh/ dujxhv wkdw li zrunhuv vshfldolvh

lq lqyhvwphqwv/ vr wkdw wkrvh zkr lqyhvw lq mre vshfl�f vnloov fkrrvh wr vwd|/ dqg wkrvh zkr lqyhvw

lq mre vhdufk duh pruh olnho| wr pryh/ wkh jurzwk udwh iru wkrvh zkr lqyhvw lq vhdufk pljkw zhoo eh

orzhu wkdq wkh jurzwk udwh iru wkrvh zkr lqyhvw lq mre vshfl�f vnloov/ li wkh| gr qrw �qg d ehwwhu

mre r�hu dqg pryh1
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ehwzhhq wkh mre pryhu dqg wkh mre vwd|hu/ erwk zloo hduqZ�c dqg wkh rqo| revhuydeoh

gl�huhqfh zrxog eh wkdw rqh kdv fkdqjhg mrev/ wkh rwkhu kdv qrw1 Vrph xqrevhuydeoh

idfwruv ghflgh zkr pryhv dqg zkr vwd|v/ dqg rqh ri wkrvh xqrevhuydeoh idfwruv lv

pdwfk txdolw| dw | ' f145 Li mre pryhuv kdyh orzhu dyhudjh pdwfk txdolw| wkdq mre

vwd|huv/ dw vrph hduolhu gdwh/ wkh| zloo eh pruh olnho| wr fkdqjh mrev1 Khqfh/ hyhq li

wkhuh lv qr gl�huhqfh lq zdjh ohyhov ehwzhhq mre pryhuv dqg mre vwd|huv dw d vshfl�f

srlqw lq wlph/ mre fkdqjh pd| kdyh d srvlwlyh h�hfw rq zdjhv dqg surgxfwlylw|/ vlqfh

prelolw| kdv *vruwhg* zrunhuv lqwr wkh mrev zkhuh wkhlu zdjhv duh kljkhvw1 Vruwlqj

zrxog lpso| wkdw lqglylgxdov fkdqjh mrev dv orqj dv zdjh ohyhov dqg zdjh jurzwk duh

orzhu wkdq zdjh ohyhov dqg zdjh jurzwk iru revhuydeo| vlplodu mre vwd|huv +zkr duh

dvvxphg wr kdyh irxqg wkhlu ehvw pdwfk,1 Wrsho +4<<4, vxjjhvwv wkdw li zh revhuyh

lqglylgxdov dw d jlyhq srlqw lq wlph/ gl�huhqfhv lq revhuyhg mre gxudwlrq ghshqg

rq zkhwkhu ru qrw wkh lqglylgxdov kdyh irxqg wkh ehvw zdjh r�hu1 Zrunhuv zlwk

orqj mre gxudwlrqv kdyh irxqg wkhlu ehvw r�hu hduolhu wkdq zrunhuv zlwk vkruw mre

gxudwlrqv 0 ru/ mre fkdqjhuv kdg/ dw | ' f/ qrw irxqg wkh r�hu wkdw zdv wkh ehvw lq

| ' �1

Wkhuh lv qr vwudljkwiruzdug gh�qlwlrq ri pdwfk txdolw|1 D xvhixo lqwhusuhwdwlrq

frxog eh gl�huhqfhv lq zdjhv qrw h{sodlqhg e| revhuydeoh idfwruv olnh hgxfdwlrq

dqg oderxu pdunhw h{shulhqfh/ d gh�qlwlrq xvhg lq sdshu ^LL`1 Dqrwkhu phdvxuh ri

pdwfk txdolw| fdq eh rewdlqhg e| doorzlqj wkh uhwxuqv rq kxpdq fdslwdo wr gl�hu

ehwzhhq jurxsv1 Lq wklv fdvh/ pdwfk txdolw| frxog eh lqwhusuhwhg dv wkh gl�huhqfh lq

uhwxuqv rq kxpdq fdslwdo ehwzhhq jurxsv1 Wklv gh�qlwlrq ri pdwfk txdolw| lv xvhg

lq sdshu ^L`1 Zklfk gh�qlwlrq wr xvh lv qrw reylrxv 0 li mre vwd|huv dqg mre pryhuv duh

irufhg wr iroorz wkh vdph zdjh jurzwk sdwwhuq/ fdofxodwlrq ri wkh jdlqv ri prelolw|

lv hdv|1 Rq wkh rwkhu kdqg/ e| uhfrjqlvlqj wkdw mre pryhuv dqg mre vwd|huv pd| kdyh

gl�huhqw zdjh jurzwk vwuxfwxuhv/ dqg wkdw wkhvh jurzwk vwuxfwxuhv pd| eh d�hfwhg

e| prelolw|/ wkhuh lv qr vlpsoh zd| wr fdofxodwh wkh jdlqv iurp prelolw|1 Wkh fkrlfh

45Dq hpslulfdo revhuydwlrq ri wkh h�hfw ri wklv skhqrphqrq +krzhyhu qrw h{sodlqhg wklv zd|,

fdq eh irxqg lq h1j1 Emùunoxqg dqg Kropoxqg +4<;<,1 Wkh| �qg wkdw mre fkdqjh kdv qr h�hfw rq

zdjh ohyhov lq 4<;9/ zkloh mre fkdqjh kdv d srvlwlyh h�hfw rq zdjh jurzwk ehwzhhq 4<;7 dqg 4<;91
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ri zklfk gh�qlwlrq wr xvh ghshqgv rq wkh sureohp wr eh vwxglhg/ dqg lv d pdwwhu ri

frqyhqlhqfh iru wkh sureohp dw kdqg1

Wkh �uvw wzr sdshuv ghdo zlwk krz wr phdvxuh dqg lqwhusuhw zdjh jdlqv gxh wr

prelolw|/ zkloh wkh wklug sdshu ghdov h{solflwo| zlwk wkh ghwhuplqdqwv ri pljudwlrq1

Orqj glvwdqfh pljudwlrq lv prvw olnho| dvvrfldwhg zlwk d fkdqjh ri mrev/ dqg lv pruh

riwhq pdgh iru oderxu pdunhw uhodwhg uhdvrqv146 Vkruw glvwdqfh pljudwlrqv/ rq wkh

rwkhu kdqg/ pljkw eh prwlydwhg e| rwkhu uhdvrqv/ h1j1 orfdo wd{hv/ krxvlqj vwdqgdug

dqg frvwv/ wkh txdolw| ri sxeolfo| surylghg vhuylfhv/ ru rwkhu fkdudfwhulvwlfv ri wkh

frppxqlw| ri uhvlghqfh1 Wkhuhiruh/ lqfrph survshfwv/ suh0pljudwlrq lqfrph dqg

oderxu pdunhw fkdudfwhulvwlfv pljkw eh pruh lpsruwdqw lq h{sodlqlqj orqj glvwdqfh

pljudwlrq wkdq vkruw glvwdqfh pljudwlrq/ zkloh vkruw glvwdqfh pljudwlrq pljkw eh

h{sodlqhg e| gl�huhqfhv lq h1j1 orfdo �vfdo fkdudfwhulvwlfv/ ru lqwdqjleoh txdolwlhv ri

wkh frppxqlwlhv1

5 D Vxppdu| ri wkh Sdshuv

Lq wkh �uvw dqg vhfrqg sdshuv/ L kdyh fkrvhq wr vwxg| hpsor|hg lqglylgxdov lq

jdlqixo hpsor|phqw lq erwk 4<;4 dqg 4<<41 Lq wkh wklug sdshu/ wkh fkrvhq vdpsoh

frqvlvwv ri pdohv djhg 53 wr 73 |hduv rog lq 4<;4 zkr kdg wd{deoh lqfrph iurp

jdlqixo hpsor|phqw hyhu| |hdu iurp 4<:< wr 4<<31 Wkh gdwd vhw xvhg lq doo wkuhh

sdshuv wklv vwxg| lv wkh Ohyho ri Olylqj Vxuyh|1 Wkh Ohyho ri Olylqj Vxuyh| lv d

orqjlwxglqdo vxuyh| ri d furvv0vhfwlrq ri wkh Vzhglvk srsxodwlrq1 Iru d suhvhqwdwlrq

ri wklv vxuyh|/ vhh Hulnvvrq dqg Èehuj +4<;:,1

Sdshu ^L`= Mre Prelolw|/ Zdjh Jurzwk dqg Pdwfk Txdolw| lq Vzhghq

Lq vwxglhv rq hpsor|hu fkdqjh/ lw lv frpprqo| dvvxphg wkdw surgxfwlylw| dqg

zdjhv duh d�hfwhg e| mre fkdqjh rqo| iru wkrvh zkr dfwxdoo| fkdqjh hpsor|hu1 Lq

sdshu ^L`/ L dvvxph wkdw surgxfwlylw| iru zrunhuv uhpdlqlqj zlwk wkhlu hpsor|hu pd|

46Kdunpdq +4<;;, irxqg wkdw/ lq d vhw ri |rxqj xqhpsor|hg/ doprvw �iw| shu fhqw ri pljudwlrqv

dfurvv frxqw| erughu zhuh pdgh iru oderxu pdunhw uhdvrqv1
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dovr eh d�hfwhg e| prelolw|1

Wkh prgho lq sdshu ^L` kdv wzr vrxufhv ri zdjh jurzwk> zdjhv jurz ehfdxvh

+d, wkh zrunhu dffxpxodwhv dgglwlrqdo kxpdq fdslwdo/ dqg +e, ehfdxvh wkh uhwxuqv

fkdqjh rq hduolhu dffxpxodwhg kxpdq fdslwdo1 Wkh fkdqjh lq uhwxuqv rq hduolhu

dffxpxodwhg kxpdq fdslwdo lv lqwhusuhwhg dv surgxfwlylw| h�hfwv ri mre prelolw|1 Li

pdwfkhv zlwk orz uhwxuqv rq kxpdq fdslwdo/ l1h1 *edg pdwfkhv*/ duh whuplqdwhg/

wkh uhwxuqv rq hduolhu dffxpxodwhg kxpdq fdslwdo frxog lqfuhdvh iru mre vwd|huv/ dv

pdujlqdo surgxfwlylw| lqfuhdvhv zkhq edg pdwfkhv txlw1 Frqyhuvho|/ li wkh *jrrg

pdwfkhv* txlw/ uhwxuqv rq hduolhu dffxpxodwhg kxpdq fdslwdo vkrxog ghfuhdvh iru

wkrvh zkr vwd|1 Zrunhuv zkr fkdqjh hpsor|hu gr vr ehfdxvh wkh h{shfwhg zdjh

jurzwk lv kljkhu zlwk wkh qhz hpsor|hu 0 kh h{shfwv wr eh d ehwwhu pdwfk dw wkh

qhz mre1 Li wxuqryhu grhv qrw lpsuryh surgxfwlylw|/ wxuqryhu pd| eh vhhq dv d vruwlqj

phfkdqlvp zklfk hqvxuhv kljk zdjh jurzwk wr kljko| surgxfwlyh zrunhuv1

Wkh jhqhudo prgho lq sdshu ^L` lv edvhg rq prelolw| d�hfwlqj wkh dyhudjh pdwfk

txdolw| iru erwk mre pryhuv dqg mre vwd|huv/ l1h1 uhwxuqv rq kxpdq fdslwdo duh doorzhg

wr fkdqjh ryhu wlph +zlwk prelolw|, iru erwk mre pryhuv dqg mre vwd|huv1 Wkh

dvvxpswlrq wkdw prelolw| kdv qr h�hfw rq pdwfk txdolw|/ l1h1 uhwxuqv rq hduolhu

dffxpxodwhg kxpdq fdslwdo lv frqvwdqw ryhu wlph/ lv whvwhg dv d �uvw vshfldo fdvh1

Wkh dvvxpswlrq wkdw prelolw| d�hfwv dyhudjh pdwfk txdolw| iru mre pryhuv/ exw qrw

iru mre vwd|huv/ lv whvwhg dv d vhfrqg vshfldo fdvh1 Wklv lv dffrpsolvkhg e| doorzlqj

uhwxuqv wr hduolhu dffxpxodwhg kxpdq fdslwdo wr fkdqjh iru mre pryhuv/ exw qrw iru

mre vwd|huv1

L �qg wkdw mre pryhuv kdyh kljkhu uhwxuqv rq kxpdq fdslwdo wkdq mre vwd|huv/

erwk ehiruh dqg diwhu mre vzlwfk1 Wklv zrxog lpso| wkdw mre pryhuv duh jhqhudoo|

ehwwhu pdwfkhv1 Li vwd|lqj zrunhuv lqyhvw lq mre0vshfl�f vnloov/ wkh uhwxuqv rq zrun

h{shulhqfh vkrxog eh kljkhu iru vwd|lqj zrunhuv1 Vlqfh wkhuh lv qr hpslulfdo hyl0

ghqfh wkdw uhwxuqv rq lqyhvwphqw lq zrun h{shulhqfh duh kljkhu iru mre vwd|huv/ L

frqfoxgh wkdw vnloov dffxpxodwhg wkurxjk zrun h{shulhqfh duh wudqvihudeoh dfurvv

�upv1 Lpsuryhphqwv lq pdwfk txdolw| gxh wr prelolw| lv phdvxuhg e| lqfuhdvhg
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uhwxuqv rq hduolhu dffxpxodwhg kxpdq fdslwdo1 L �qg wkdw uhwxuqv rq kxpdq fdslwdo

gr qrw lpsuryh dv d frqvhtxhqfh ri prelolw|1 Dv uhwxuqv rq kxpdq fdslwdo gr qrw

lpsuryh hlwkhu iru mre pryhuv ru iru mre vwd|huv/ L fdqqrw uhixwh wkdw surgxfwlylw|

lv xqd�hfwhg e| oderxu pdunhw wxuqryhu1 Wklv phdqv wkdw zdjh jurzwk sdwwhuqv

iru mre pryhuv dqg mre vwd|huv duh dffxudwho| ghvfulehg e| zdjh sdwkv D dqg F lq

Iljxuh 5/ zkloh sdwk E uhpdlqv xqlghqwl�hg1 Lghqwli|lqj sdwk E lq Iljxuh 5/ zklfk

lv qhfhvvdu| wr fdofxodwh lqglylgxdo jdlqv iurp prelolw|/ lv ohiw wr sdshu ^LL`1

Sdshu ^LL`= Pxowlsoh Mre Fkdqjhv dqg Dgyhuvh Vhohfwlrq lq wkh Vzhglvk

Oderxu Pdunhw

Li lqglylgxdov dw wkh erwwrp hqg ri wkh zdjh glvwulexwlrq duh pruh olnho| wr

fkdqjh mrev/ wklv pd| kdyh frqvhtxhqfhv iru hvwlpdwlqj wkh zdjh jdlq gxh wr mre

prelolw|1 Lq sdshu ^LL`/ L h{whqg suhylrxv vwxglhv e| dvvxplqj wkdw wkh lqglylgxdo*v

fduhhu klvwru| pd| vljqdo wr dq hpsor|hu wkh txdolw| ri wkh fxuuhqw dqg suhylrxv

pdwfkhv1 Frqvhtxhqwo|/ L vlpxowdqhrxvo| frqvlghu wkh h�hfw ri mre fkdqjh dqg mre

gxudwlrq rq zdjhv dqg zdjh jurzwk/ zkloh wdnlqj lqwr dffrxqw wkdw wkhvh revhuyhg

lqglfdwruv ri pdwfk txdolw| sduwo| ghshqg rq wkh lqglylgxdo*v sdvw fduhhu ghflvlrqv1

L dovr dfnqrzohgjh wkh idfw wkdw hdfk mre fkdqjh vkrxog kdyh dq lpsdfw rq zdjhv/

e| doorzlqj iru pxowlsoh mre fkdqjhv1

L vwduw e| qrwlqj wkdw zdjhv dqg surgxfwlylw| duh sduwo| ghwhuplqhg e| dq xqre0

vhuydeoh idfwru/ pdwfk txdolw|/ wkdw ghvfulehv wkh surgxfwlylw| ri d vshfl�f hpsor|hh

dw d vshfl�f mre1 Pdwfk txdolw| ghshqgv rq wkh fkdudfwhulvwlfv ri wkh hpsor|hu dqg

ri wkh mre/ dv zhoo dv rq wkh lqglylgxdo*v fduhhu klvwru|1

Dw wkh vdph wlph/ wkh lqglylgxdo*v fduhhu klvwru| pd| vljqdo wr dq hpsor|hu wkh

txdolw| ri wkh fxuuhqw dqg suhylrxv pdwfkhv1 Li dq lqglylgxdo kdv d fduhhu klvwru|

ri pdq| hpsor|hu fkdqjhv/ dqg vkruw mre gxudwlrq/ wklv pd| vljqdo wr d survshfwlyh

hpsor|hu wkdw wkh hpsor|hh lv *orz txdolw|* ru xquholdeoh1 Wkh hpsor|hu zdqwv wr

frqvwuxfw d sd|phqw vfkhph zklfk lqfuhdvhv wkh olnholkrrg iru jrrg txdolw| pdwfkhv

wr vxuylyh/ dqg edg txdolw| pdwfkhv wr glvvroyh1 D kljk zdjh dqg kljk zdjh jurzwk

zloo pdnh ihzhu rxwvlgh zdjh r�huv idyrxudeoh iru jrrg txdolw| pdwfkhv/ dqg khqfh
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jrrg txdolw| pdwfkhv duh qrw vr olnho| wr glvvroyh1 D *srru txdolw|* pdwfk lv pruh

olnho| wr glvvroyh> hpsor|huv pd| eh pruh olnho| wr od| r� dqg2ru zlwkkrog zdjh

jurzwk ru rwkhu shunv wr srru txdolw| pdwfkhv/ zklfk pdnhv pruh rxwvlgh zdjh

r�huv idyrxudeoh1 Pdwfk txdolw| ghshqgv rq fduhhu fkrlfhv/ zklfk duh wkh rxwfrph

ri wkh xwlolw| pd{lplvlqj lqglylgxdo*v fkrlfhv/ dqg wkhvh fduhhu fkrlfhv vljqdov wr wkh

hpsor|hu wkh txdolw| ri suhylrxv dqg fxuuhqw pdwfkhv1 Dv wkh hpsor|hu*v dvvhvvphqw

ri pdwfk txdolw| sduwo| ghwhuplqhv zdjhv/ erwk mre fkdqjh dqg mre gxudwlrq duh

wuhdwhg dv srwhqwldoo| hqgrjhqrxv1 Li orz delolw| zrunhuv txlw/ wklv pljkw phdq wkdw

wkh srwhqwldo zdjh jdlq iurp prelolw| lv xqghuhvwlpdwhg dqg wkh srwhqwldo zdjh

jdlq gxh wr mre gxudwlrq pljkw eh ryhuhvwlpdwhg/ li srwhqwldo hqgrjhqhlw| lv qrw

frqvlghuhg1

L �qg wkdw hdfk mre fkdqjh lqfuhdvhv zdjh dqg lqfrph jurzwk vxevwdqwldoo|1 E|

frpsdulqj wkh hvwlpdwhv ri sdudphwhuv lq d zdjh htxdwlrq fruuhfwhg iru hqgrjhqhlw|/

zlwk wkh sdudphwhu hvwlpdwhv lq d zdjh htxdwlrq zklfk lv qrw fruuhfwhg iru hqgr0

jhqhlw|/ L dovr �qg wkdw wkhuh lv vrph hylghqfh wkdw mre fkdqjhuv zhuh dgyhuvho|

vhohfwhg1 Mre gxudwlrq kdv qr h�hfw rq zdjh jurzwk1 Wkhuh lv qr hylghqfh wkdw

wkh uhwxuqv wr mre gxudwlrq duh ryhuhvwlpdwhg dv d frqvhtxhqfh ri mre vwd|huv ehlqj

pdlqo| *jrrg pdwfkhv*1 L �qg qr h�hfw ri mre fkdqjh rq zdjh ohyhov lq 4<<4/ l1h1

rwkhu idfwruv khog frqvwdqw/ wkhuh lv qr gl�huhqfh lq zdjh ohyhov zklfk lv h{sodlqhg

e| wkh lqglylgxdo*v fduhhu klvwru|1 Lq rwkhu zrugv/ wkh zdjh sdwkv iru mre pryhuv

dqg mre vwd|huv orrn pxfk olnh wkrvh lq Iljxuh 51

Sdshu ^LLL`= Ghwhuplqdqwv ri Orqj dqg Vkruw Glvwdqfh Pljudwlrq lq Vzh0

ghq

Sdshu ^LLL` lv d vwxg| ri wkh lpsruwdqfh ri suh0pljudwlrq fkdudfwhulvwlfv/ vxfk dv

lqfrph/ ghprjudsklf idfwruv dqg fkdudfwhulvwlfv ri wkh fxuuhqw pxqlflsdolw| ri uhvl0

ghqfh/ rq wkh ghflvlrq wr pljudwh iurp d pxqlflsdolw|1 Wkh txhvwlrq wr eh dqvzhuhg

lv zkhwkhu wkh ghwhuplqdqwv ri pljudwlrq gl�hu ehwzhhq wkrvh zkr fkrrvh wr pljudwh

d vkruw glvwdqfh +zlwklq wkh frxqw|, dqg wkrvh zkr pljudwh orqj glvwdqfhv +dfurvv

frxqw| erughu,1
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Lq wklv sdshu/ L vwxg| zkdw idfwruv ghwhuplqh orqj dqg vkruw glvwdqfh pljudwlrq

e| xvlqj d whq |hdu sdqho zlwk lqglylgxdo revhuydwlrqv rq pljudwru| ehkdylrxu/

shuvrqdo fkdudfwhulvwlfv dqg lqirupdwlrq derxw wkh pxqlflsdolw| ri uhvlghqfh1 Wkhvh

gdwd doorz ph wr dvvhvv wkh lpsdfw ri shuvrqdo fkdudfwhulvwlfv/ orfdo oderxu pdunhw

frqglwlrqv dqg wkh orfdo �vfdo vwuxfwxuh rq orqj dqg vkruw glvwdqfh pljudwlrq/ zkloh

uhfrjqlvlqj wkh vlpxowdqhrxv dqg pxwxdoo| h{foxvlyh qdwxuh ri pljudwru| fkrlfhv1

Orqj glvwdqfh pljudwlrq lv wr d juhdwhu h{whqw dvvrfldwhg zlwk mre fkdqjh1 Iruh0

jrqh frqvxpswlrq srvvlelolwlhv li rqh pryhv lv wkh lqfrph iruhjrqh dw wkh fxuuhqw

sodfh ri uhvlghqfh1 Khqfh/ suh0pljudwlrq lqfrph vkrxog eh lpsruwdqw iru wkh gh0

flvlrq wr pljudwh dfurvv frxqw| erughu1 Orqj glvwdqfh pljudwlrq lv wkrxjkw wr eh

ghwhuplqhg e| lqfrph dqg shuvrqdo fkdudfwhulvwlfv/ dqg fkdudfwhulvwlfv ri wkh orfdo

oderxu pdunhw1 Vkruw glvwdqfh pljudwlrq/ rq wkh rwkhu kdqg/ pd| eh ylhzhg dv wkh

krxvhkrog fkrrvlqj d vhw ri fkdudfwhulvwlfv ri wkh pxqlflsdolw| ri uhvlghqfh1

L �qg wkdw d rqh shu fhqw lqfuhdvh lq suh0pljudwlrq lqfrph ghfuhdvhv wkh sured0

elolw| ri orqj glvwdqfh pljudwlrq vxevwdqwldoo|1 Suh0pljudwlrq lqfrph kdv qr h�hfw

rq wkh suredelolw| ri vkruw glvwdqfh pljudwlrq1 Wkh ghjuhh ri ghshqghqfh rq xq0

hpsor|phqw ehqh�wv lv ri lpsruwdqfh iru wkh suredelolw| ri erwk orqj dqg vkruw

glvwdqfh pljudwlrq> wkh olnholkrrg ri pljudwlrq lqfuhdvhv dv wkh ghshqghqfh rq xq0

hpsor|phqw ehqh�wv lqfuhdvhv1 Ghvslwh wklv/ orfdo oderxu pdunhw fkdudfwhulvwlfv/

vxfk dv wkh qxpehu ri xqhpsor|hg shu ydfdqf| ru wkh dydlodelolw| ri oderxu pdunhw

surjudpv/ kdyh qr h{sodqdwru| srzhu iru wkh ghflvlrq wr pljudwh1 Qxpehu ri |hduv

lq vfkrro kdv d srvlwlyh h�hfw rq orqj glvwdqfh pljudwlrq> d rqh shu fhqw lqfuhdvh

lq vfkrrolqj lqfuhdvhv wkh suredelolw| ri orqj glvwdqfh pljudwlrq e| dssur{lpdwho|

wkuhh shu fhqw1 Wkhvh uhvxowv pd| eh lqwhusuhwhg dv li orqj glvwdqfh pljudwlrq lv dq

dfwlrq wdnhq wr lqfuhdvh hduqlqjv srwhqwldo/ zkloh vkruw glvwdqfh pljudwlrq lv pdlqo|

grqh iru rwkhu uhdvrqv/ qrw gxh wr shufhlyhg jdlqv lq hduqlqjv srwhqwldo1
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Uhihuhqfhv

Deudkdp/ Ndwkdulqh J1 dqg Iduehu/ Khqu| V1 +4<;:,/ �Mre Gxudwlrq/ Vhqlrulw| dqg

Hduqlqjv1� Dphulfdq Hfrqrplf Uhylhz ::= 5:;05<:1

Dowrqml/ Mrvhsk J1 dqg Vkdnrwnr/ Urehuw D1 +4<;:,/ �Gr Zdjhv Ulvh zlwk Mre

Vhqlrulw|B� Uhylhz ri Hfrqrplf Vwxglhv OLY= 76:078<1

Dowrqml/ Mrvhsk J1 dqg Zlooldpv/ Qlfkrodv +4<<6,/ �Xvlqj Zdjh Jurzwk Prghov

wr Hvwlpdwh wkh Uhwxuqv wr H{shulhqfh/ Vhqlrulw| dqg Mre Prelolw|1� Lq ydq

Rxuv/ Mdq F1 hw1do1 Oderu Ghpdqg dqg Htxloleulxp Zdjh Irupdwlrq/ Hovhylhu

Vflhqfh Sxeolvkhuv/ Dpvwhugdp1

Dqwho/ Mrkq M1 +4<;9,/ �Kxpdq Fdslwdo Lqyhvwphqw Vshfldol}dwlrq dqg wkh Zdjh

H�hfwv ri Yroxqwdu| Oderu Prelolw|1� Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv 9;=

7::07;61

Dqwho/ Mrkq M1 +4<;;,/ �Lqwhuuhodwhg Txlwv= Dq Hpslulfdo Dqdo|vlv ri wkh Xwlolw|

Pd{lpl}lqj K|srwkhvlv1� Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv :3= 4:0551

D{hovvrq/ Urjhu dqg Zhvwhuoxqg/ Rooh +4<<;,/ �D Sdqho Vwxg| ri Pljudwlrq/ Krxvh0

krog Uhdo Lqfrph dqg Vhoi0Vhohfwlrq1� Mrxuqdo ri Srsxodwlrq Hfrqrplfv 44=

44604591

Eduwho/ Dqq S1 dqg Erumdv/ Jhrujh M1 +4<;4,/ �Zdjh Jurzwk dqg Mre Wxuqryhu1�

lq= Uhvhdufk lq Oderu Hfrqrplfv/ yro ;/ hglwhg e| Vkhupdq Urvhq1 Xqlyhuvlw|

ri Fklfdjr Suhvv/ Fklfdjr/ 980<31

Emùunoxqg/ Dqghuv dqg Kropoxqg/ Ehuwlo +4<;<, �Mre Prelolw| dqg Vxevhtxhqw

Zdjhv lq Vzhghq� lq ydq Glmn/ Mrxnh hw1do1/ hgv1 Pljudwlrq dqg Oderu Pdunhw

Dgmxvwphqw1 Gruguhfkw> Qruzhoo/ Pdvv1 dqg Orqgrq= Noxzhu Dfdghplf/ sdjhv

5340491

Exughww/ Nhqqhwk +4<:;,/ �D Wkhru| ri Hpsor|hh Mre Vhdufk dqg Txlw Udwhv1�

Dphulfdq Hfrqrplf Uhylhz 9;= 54505531

Hulnvvrq/ Urehuw dqg Èehuj/ Uxqh +4<;:,/ Zhoiduh lq Wudqvlwlrq/ Foduhqgrq Suhvv/

R{irug1

Jduhq/ Mrkq H1 +4<;<,/ �Mre Pdwfk Txdolw| dv dq Huuru Frpsrqhqw dqg wkh Zdjh0
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Whqxuh sur�oh= D Frpsdulvrq dqg Whvw ri Dowhuqdwlyh Hvwlpdwruv1� Mrxuqdo

ri Exvlqhvv dqg Hfrqrplf Vwdwlvwlfv := 404<1

Juhhqzrrg/ Plfkdho M1 +4<;8,/ �Kxpdq Pljudwlrq= Wkhru|/ Prghov dqg Hpslulfdo

Vwxglhv1� Mrxuqdo ri Uhjlrqdo Vflhqfh 58= 85408771

Jurrw/ Zlp dqg Yhuehuqh/ Pdduwmh +4<<:,/ �Djlqj/ Mre Prelolw|/ dqg Frpshqvd0

wlrq1� R{irug Hfrqrplf Sdshuv 7<= 6;307361

Kdunpdq/ Dqghuv +4<;;,/ �Duehwvpdunqdgvsrolwlnhqv h�hnwhu sè jhrjud�vn uùuoljkhw�/

Udssruw iuèq xwuhgqlqjvhqkhwhq/ DPV 4<;;=4< +lq Vzhglvk,1

Kduwrj/ Mrrs/ dqg ydq Rskhp/ Kdqv +4<<7,/ �Rq0wkh0mre Vhdufk dqg wkh F|folfdo

Vhqvlwlylw| ri Mre Prelolw|1� Hxurshdq Hfrqrplf Uhylhz 6;= ;350;3;1

Khu}rj/ Khqu| Z1/ Vfkorwwpdqq/ Dodq P1 dqg Erhkp/ Wkrpdv S1 +4<<6,/ �Pljud0

wlrq dv Vsdwldo Mre Vhdufk/ D Vxuyh| ri Hpslulfdo Ilqglqjv1� Uhjlrqdo Vwxglhv

5:= 65:06731

Kropoxqg/ Ehuwlo +4<;7,/ Oderxu Prelolw|/ LXL/ Vwrfnkrop1

Mrydqrylf/ Er|dq +4<:<,/ �Mre Pdwfklqj dqg wkh Wkhru| ri Wxuqryhu1� Mrxuqdo ri

Srolwlfdo Hfrqrp| ;:= <:50<<31

Nhlwk/ Nulvwhq dqg PfZlooldpv/ Dedjdlo +4<<:,/ �Mre Prelolw| dqg Jhqghu0Edvhg

Zdjh Jurzwk Gl�huhqwldov1� Hfrqrplf Lqtxlu| [[[Y= 65306661

Nlgg/ Plfkdho S1 +4<<4,/ �Dq Hfrqrphwulf Dqdo|vlv ri Lqwhu�up Oderxu Prelolw|1�

Fdqdgldq Mrxuqdo ri Hfrqrplfv [[LY= 84:08681

Od}hdu/ Hgzdug S1 +4<;4,/ �Djhqf|/ Hduqlqjv Sur�ohv dqg Krxuv Uhvwulfwlrqv1�

Dphulfdq Hfrqrplf Uhylhz :4= 93909531

Od}hdu/ Hgzdug S1 +4<;9,/ �Udlgv dqg R�hu Pdwfklqj1� lq Uhvhdufk lq Oderu Hfr0

qrplfv/ Yro ;/ Sduw D/ Hglwhg e| Vkhupdq Urvhq/ Xqlyhuvlw| ri Fklfdjr Suhvv/

Fklfdjr= 47404981

Oxqgeruj/ Shu +4<<8,/ �Wd{hv dqg Mre Prelolw| lq wkh Vzhglvk Oderu Pdunhw1� Wd{

Uhirup Hydoxdwlrq Uhsruw 4<1 Qdwlrqdo Lqvwlwxwh ri Vrfldo Uhvhdufk/ Vwrfn0

krop1

Plqfhu/ Mdfre dqg Mrydqrylf/ Er|dq +4<;4,/ �Oderxu Prelolw| dqg Zdjhv1� lq=
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Uhvhdufk lq Oderu Hfrqrplfv/ yro ;/ hglwhg e| Vkhupdq Urvhq1 Xqlyhuvlw| ri

Fklfdjr Suhvv/ Fklfdjr/ 540961

Rvehuj/ Oduv +4<<4,/ �Xqhpsor|phqw dqg Lqwhulqgxvwu| Prelolw| lq Fdqdgd lq wkh

4<;3*v1� Dssolhg Hfrqrplfv 56= 4:3:04:4:1

Vdors/ Mrdqqh dqg Vdors/ Vwhyhq +4<:9,/ �Vhoi0Vhohfwlrq dqg Wxuqryhu lq wkh Oderu

Pdunhw1� Txduwhuo| Mrxuqdo ri Hfrqrplfv <3= 94<095:1

Vmddvwdg/ Ohli D1 +4<95,/ �Wkh Frvwv dqg Uhwxuqv ri Kxpdq Pljudwlrq1� Mrxuqdo

ri Srolwlfdo Hfrqrp| :3= ;30<61

Vwdwlvwlfv Vzhghq/ Duehwvnudiwvxqghuvùnqlqjhq +Oderxu Irufh Vxuyh|,/ Èuvduehwv0

nudiwhq 4<;404<<81

Vwdwlvwlfv Vzhghq/ Vwdwlvwlfdo \hduerrn ri Vzhghq 4<<5 dqg 4<<9/ Qrugvwhgwv Wu|fn0

hul/ Vwrfnkrop1

Vwdwlvwlfv Vzhghq/ Vwdwlvwlvnd Phgghodqghq Vhulh Eh= Lqulnhv rfk xwulnhv  |wwqlqjdu

+Lqwhuqdo dqg H{whuqdo Pljudwlrq,/ 4<<91

Wrsho/ Urehuw K1+4<<4,/ �Vshfl�f Fdslwdo/ Prelolw| dqg Zdjhv= Zdjhv Ulvh zlwk

Mre Vhqlrulw|1� Mrxuqdo ri Srolwlfdo Hfrqrp| <<= 47804:91

Wrsho/ Urehuw K1 dqg Zdug/ Plfkdho S1 +4<<5,/ �Mre Prelolw| dqg wkh Fduhhuv ri

\rxqj Phq1� Txduwhuo| Mrxuqdo ri Hfrqrplfv 43:= 76<07:<1

Zhvwhuoxqg/ Rooh dqg Z|}dq/ Plfkdho +4<<8,/ �Krxvhkrog Pljudwlrq dqg wkh Orfdo

Sxeolf Vhfwru1� Uhjlrqdo Vwxglhv 5<= 478048:1



Mre Prelolw|/ Zdjh Jurzwk dqg Pdwfk Txdolw| lq
Vzhghq

Edueur Zlghuvwhgw4

Ghsduwphqw ri Hfrqrplfv

Xphè Xqlyhuvlw|/ <34 ;: Xphè
hpdlo= Edueur1ZlghuvwhgwChfrq1xpx1vh

Devwudfw

Lq wklv sdshu/ L vwxg| wkh lpsdfw ri prelolw| rq zdjh jurzwk1 Prelolw| lv wkrxjkw wr

lq xhqfh zdjh jurzwk iru erwk mre pryhuv dqg mre vwd|huv1 L �qg wkdw uhwxuqv rq oderxu

pdunhw h{shulhqfh duh kljkhu iru mre pryhuv wkdq iru mre vwd|huv/ erwk ehiruh dqg diwhu

mre vzlwfk1 Wklv frqwudglfwv wkh frqfoxvlrq wkdw mre vwd|huv kdyh vwhhshu zdjh sur�ohv

dv d frqvhtxhqfh ri lqyhvwlqj lq �up vshfl�f wudlqlqj1 Ixuwkhupruh/ whuplqdwlrqv gr qrw

lpsuryh wkh uhwxuqv rq kxpdq fdslwdo iru mre vwd|huv1 Wklv frqwudglfwv wkh dvvxpswlrq ri

lpsuryhg dyhudjh mre pdwfk txdolw| dv dq h�hfw ri vhohfwlyh whuplqdwlrq ri edg pdwfkhv1

L �qg qr hylghqfh wr vxssruw wkdw dyhudjh mre pdwfk txdolw| lpsuryhv ryhu zrunlqj olih/

dqg dyhudjh mre pdwfk txdolw| lv xqd�hfwhg e| mre prelolw|1

4L zrxog olnh wr wkdqn Urjhu D{hovvrq/ Pduld Phonhuvvrq/ Nduo0Jxvwdi Oùijuhq dqg Rooh Zhvwhu0

oxqg/ zkr kdyh uhdg dqg frpphqwhg rq hduolhu yhuvlrqv ri wklv sdshu1 Dgglwlrqdo wkdqnv wr Nxuw

Euçqqçv iru khos zlwk vrph hfrqrphwulf vxewohwlhv1
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4 Lqwurgxfwlrq

Lq oderxu wxuqryhu vwxglhv/ wkh h�hfw ri wxuqryhu lv xvxdoo| vwxglhg iru hlwkhu mre

pryhuv ru mre vwd|huv1 Yroxqwdu| oderxu prelolw| fdq eh vhhq dv wkh rxwfrph ri

d vhdufk surfhvv/ zkhuh mre pryhuv uhfhlyh d prelolw| suhplxp h{fhhglqj prelolw|

frvw/ qhfhvvdu| wr lqgxfh prelolw|1 Exw zkhq vrph zrunhuv txlw/ wklv pd| h�hfw wkh

zdjh jurzwk ri mre vwd|huv1

Lq wklv sdshu L vwxg| wkh zdjh jurzwk ehkdylrxu iru erwk mre pryhuv dqg mre

vwd|huv dprqj d vhw ri Vzhglvk zrunhuv hpsor|hg lq 4<;4 dqg 4<<41 Mre prelolw|

lv gh�qhg dv d fkdqjh ri hpsor|hu ehwzhhq 4<;4 dqg 4<<31 Wkh k|srwkhvlv wkdw

prelolw| ghflvlrqv d�hfw zdjh jurzwk dqg dyhudjh mre pdwfk txdolw| iru erwk mre

pryhuv dqg mre vwd|huv lv whvwhg dqg uhmhfwhg1

Mrydqrylf +4<:<, frqfoxghv wkdw li mre pdwfk txdolw| lv xqrevhuyhg ehiruh d

pdwfk lv hqwhuhg lqwr/ mre whqxuh dqg txlwv duh d�hfwhg e| wkh txdolw| ri wkh mre

pdwfk/ vlqfh edg pdwfkhv duh pruh olnho| wr glvvroyh1 Li zdjhv uh hfw lqglylgxdo

surgxfwlylw|/ edg pdwfkhv kdyh orz uhwxuqv rq wkhlu kxpdq fdslwdo/ zklfk phdqv

wkdw d juhdwhu qxpehu ri dowhuqdwlyh zdjh r�huv duh ghhphg idyrudeoh1 Dq hpsor|hu

frxog dovr eh pruh lqfolqhg wr od| r� edg pdwfkhv1

Li mre pdwfk txdolw| lq xhqfhv txlw ehkdylrxu/ zdjh jurzwk iru mre vwd|huv vkrxog

eh d�hfwhg e| wkh udwh dqg frpsrvlwlrq ri txlwv1 Dowrqml dqg Vkdnrwnr +4<;:, dqg

Deudkdp dqg Iduehu +4<;:, k|srwkhvlvh wkdw vhohfwlyh txlwv frxog eh wkh uhdvrq iru

wkh frpprqo| revhuyhg srvlwlyh uhodwlrqvkls ehwzhhq mre whqxuh dqg zdjh jurzwk1

Wkh| �qg wkdw zkhq mre pdwfk khwhurjhqhlw| lv wdnhq lqwr frqvlghudwlrq/ wkh h�hfw

ri whqxuh shu vh rq zdjh jurzwk lv vxevwdqwldoo| uhgxfhg1

Dqrwkhu sureohp zkhq frpsdulqj zdjh jurzwk iru mre vwd|huv dqg mre pryhuv

lv/ wkdw zrunhuv pd| whqg wr vshfldolvh lq lqyhvwphqwv1 Plqfhu dqg Mrydqrylf +4<;4,

dqg Eduwho dqg Erumdv +4<;4, �qg wkdw li vrph zrunhuv lqyhvw lq �up0vshfl�f kxpdq

fdslwdo/ wkhlu surgxfwlylw| lqfuhdvhv uhodwlyh wr rwkhu zrunhuv zlwklq wkh �up/ dqg

khqfh wkh| duh ohvv olnho| wr txlw1 Gl�huhqw lqyhvwphqw ehkdylrxu frxog lqglfdwh

wkdw wkhuh duh gl�huhqfhv lq wkh vorsh ri wkh zdjh htxdwlrq ehwzhhq mre vwd|huv
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dqg mre pryhuv1 Mre pryhuv/ zkr lqyhvw lq mre vhdufk/ vkrxog kdyh d  dwwhu zdjh0

h{shulhqfh sur�oh/ l1h1 orzhu uhwxuqv rq zrun h{shulhqfh/ wkdq mre vwd|huv/ zkr

lqyhvw lq �up0vshfl�f kxpdq fdslwdo1 Zdjh jurzwk iru mre pryhuv/ zkr lqyhvw rqo|

lq mre vhdufk/ lv odwhu frpsduhg wr zdjh jurzwk iru mre vwd|huv/ zkr vshfldolvh lq

lqyhvwphqwv lq �up0vshfl�f kxpdq fdslwdo1 Frqvhtxhqwo| wkh prelolw| suhplxp

frxog eh xqghuhvwlpdwhg/ vlqfh wkh dowhuqdwlyh zdjh/ l1h1 wkh zdjh uhflhyhg kdg wkh

zrunhu qrw pryhg/ lv ghwhuplqhg e| wkh lqyhvwphqw ehkdylrxu1 Dqwho +4<;9, vwxglhv

dqg whvwv wkh deryh k|srwkhvlv1 Kh �qgv wkdw zkhq lqyhvwphqw vshfldolvdwlrq lv

wdnhq lqwr dffrxqw/ wkh jdlqv iurpprelolw| duh vljql�fdqwo| srvlwlyh/ dowkrxjk hduolhu

vwxglhv vkrzhg wkh jdlqv ri prelolw| wr eh qhjoljleoh1

Li hpsor|hu fkdqjh lv yroxqwdu|/ wkh prylqj zrunhu vkrxog kdyh kljkhu zdjh

jurzwk li vkh fkdqjhv hpsor|hu wkdq li vkh vwd|v1 Wkh vwdqgdug kxpdq fdslwdo

lqyhvwphqw dssurdfk wr oderxu prelolw| lpsolhv wkdw prelolw| lv gulyhq e| lpsuryhg

uhwxuqv wr kxpdq fdslwdo1 Wkh zrunhu lqyhvwv lq mre vhdufk lq rughu wr �qg d ehwwhu

mre pdwfk/ l1h1 d mre zkhuh vnloov duh ydoxhg pruh kljko| wkdq lq wkh fxuuhqw mre1

Krzhyhu/ prvw prghov ri zdjh jurzwk gxh wr prelolw| rqo| doorz iru dq lqfuhdvh

lq dyhudjh surgxfwlylw|1 Dv mre prelolw| pd| d�hfw wkh vorsh dqg fxuydwxuh ri wkh

zdjh htxdwlrq/ wkh h�hfw ri prelolw| rq dyhudjh surgxfwlylw| pd| eh lqghwhuplqdwh1

Olx +4<;9, vwxglhv wkh h�hfw ri mre prelolw| zlwklq dqg ehwzhhq �upv/ dqg �qgv wkdw

wkh udwh ri uhwxuq rq lqyhvwphqwv lq vfkrrolqj lqfuhdvhv zlwk wlph/ lqglfdwlqj wkdw d

vhulhv ri pdwfkhv zklfk udlvhv surgxfwlylw| wdnh sodfh zlwklq dqg ehwzhhq �upv1

Pruwhqvhq +4<;;,/ lq d wkhruhwlfdo sdshu/ frpsduhv mre pdwfk txdolw| dqg wkh

dffxpxodwlrq ri �up0vshfl�f kxpdq fdslwdo dv ghwhuplqdqwv ri txlwv/ dqg frqfoxghv

wkdw wkhvh wzr k|srwkhvhv ohdg wr vlplodu txlw ehkdylrxu1 Rq wkh rwkhu kdqg/ wkh

zdjh jurzwk sdwwhuqv vkrxog eh gl�huhqw iru wkh wzr prghov> wklv pdnhv lw srvvleoh

wr fuhdwh whvwdeoh k|srwkhvhv1 Dv dq h{dpsoh/ li mre vwd|huv lqyhvw lq �up0vshfl�f

kxpdq fdslwdo pruh wkdq mre pryhuv/ wkh uhwxuqv rq lqyhvwphqwv lq zrun h{shulhqfh

vkrxog eh juhdwhu iru mre vwd|huv1 Rq wkh rwkhu kdqg/ li zdjh jurzwk iru mre vwd|huv

lv gxh wr vhohfwlyh whuplqdwlrq ri edg pdwfkhv/ uhwxuqv rq doo vnloov vkrxog lqfuhdvh



Mre Prelolw| dqg Pdwfk Txdolw| 6

iru mre vwd|huv1

Oderxu prelolw| lv h{shfwhg wr lpsuryh zdjh jurzwk iru erwk mre vwd|huv dqg mre

pryhuv1 Iru d vhw ri hpsor|hg zrunhuv/ wkh uhwxuqv rq lqyhvwphqw lq kxpdq fdslwdo

0 lqwhusuhwhg dv dyhudjh mre pdwfk txdolw| 0 duh h{shfwhg wr lqfuhdvh ryhu wlph1

Lq wklv sdshu/ d jhqhudo prgho ri zdjh jurzwk zloo eh hvwlpdwhg xqghu wkuhh

gl�huhqw dvvxpswlrqv derxw wkh lpsdfw ri prelolw| rq pdwfk txdolw|1 Wkh jhqhudo

dvvxpswlrq lv wkdw prelolw| d�hfwv wkh dyhudjh pdwfk txdolw| iru erwk mre pryhuv

dqg mre vwd|huv1 Wkh dvvxpswlrq wkdw prelolw| kdv qr h�hfw rq pdwfk txdolw|/ lv

hvwlpdwhg dqg whvwhg dv d �uvw vshfldo fdvh1 Ilqdoo|/ wkh dvvxpswlrq wkdw prelolw|

d�hfwv dyhudjh pdwfk txdolw| iru mre pryhuv/ exw qrw iru mre vwd|huv/ lv whvwhg dv

d vhfrqg vshfldo fdvh1 Lq vhfwlrq 5/ L suhvhqw wkh zdjh jurzwk htxdwlrqv wr eh

hvwlpdwhg dqg wkh k|srwkhvhv wr eh whvwhg lq hdfk vshfldo fdvh1 Vhfwlrq 6 frqwdlqv

d vkruw ghvfulswlrq ri gdwd dqg wkh hfrqrphwulf vshfl�fdwlrq ri wkh zdjh jurzwk

htxdwlrq1 Hvwlpdwlrqv dqg wkh uhvxowv ri wkh k|srwkhvlv whvwv duh suhvhqwhg lq vhfwlrq

71 Frqfoxvlrqv duh irxqg lq vhfwlrq 81

5 Wkhruhwlfdo Glvfxvvlrq

Lq wklv vhfwlrq/ L ghvfuleh wkh zdjh ohyho dqg zdjh jurzwk htxdwlrqv zklfk duh xvhg

wr frpsduh zdjh jurzwk ehkdylrxu ehwzhhq mre pryhuv dqg mre vwd|huv1 L dovr

suhvhqw wzr vshfldo fdvhv ri wkh prgho dqg wkh k|srwkhvhv zklfk duh wr eh whvwhg lq

juhdwhu ghwdlo1

514 Wkh Zdjh Htxdwlrq

Lq d vwdqgdug kxpdq fdslwdo prgho/ xvhg khuh dv d srlqw ri ghsduwxuh/ zdjhv ghshqg

rq wkh dprxqw ri vfkrrolqj dqg oderxu pdunhw h{shulhqfh ru rq0wkh0mre wudlqlqj1 Wkh

qdwxudo orj zdjh/ *?�c iru lqglylgxdo � dw wlph | lv jlyhq e|=

*?��| ' EkS| n kS�� n kr|7�M��u�| n k%|.f��| +4,
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zkhuh 7�M��u uhsuhvhqwv |hduv ri vfkrrolqj dqg .f� lv d phdvxuh ri oderxu

pdunhw h{shulhqfh1 Wkh lqwhufhsw lq wkh zdjh htxdwlrq frqvlvwv ri d sduw frpprq wr

doo lqglylgxdov EkS|� dqg dq lglrv|qfudwlf frpsrqhqw EkS��1 Wkh lqglylgxdo sduw ri wkh

lqwhufhsw fdswxuhv wlph lqyduldqw xqrevhuyhg khwhurjhqhlw| ehwzhhq lqglylgxdov/ h1j1

delolw| dqg dpelwlrq1 Wkh sduw ri wkh lqwhufhsw frpprq wr doo lqglylgxdov fdswxuhv

surgxfwlylw| fkdqjhv dqg fkdqjhv lq ghprjudsklf vwuxfwxuh/ dqg lv wkhuhiruh doorzhg

wr fkdqjh ryhu wlph1

Dgglwlrqdo vfkrrolqj d�hfwv orj zdjhv olqhduo|/ hdfk dgglwlrqdo |hdu ri vfkrro0

lqj udlvlqj zdjhv kr| shu fhqw dw wlph |1 Wklv shufhqwdjh lv fdoohg wkh uhwxuqv rq

vfkrrolqj1

Lq hpslulfdo vwxglhv/ lw lv frpprqo| revhuyhg wkdw dgglwlrqdo oderxu pdunhw h{0

shulhqfh lv ydoxhg kljkhu dw wkh ehjlqqlqj ri rqh*v zrunlqj olih/ dqg wkdw wkh ydoxh ri

dgglwlrqdo oderxu pdunhw h{shulhqfh ghfuhdvhv zlwk zrunlqj djh1 Wkh frqyhqwlrqdo

zd| ri prghoolqj wkh h�hfw ri oderxu pdunhw h{shulhqfh lv wr lqfrusrudwh |hduv lq

jdlqixo hpsor|phqw dqg wkh vtxduh ri wklv phdvxuh1 Wklv phwkrg kdv vrph gudz0

edfnv= 4, Li oderxu pdunhw h{shulhqfh lv phdvxuhg lq |hduv lq jdlqixo hpsor|phqw

devhqfh iurp wkh zrunirufh grhv qrw uhgxfh zdjh jurzwk dqg hduolhu h{shulhqfh lv

qhyhu ghsuhfldwhg/ dqg +5, zkhq zh vwxg| zdjh jurzwk iru hfrqrplfdoo| dfwlyh zrun0

huv/ wkh jurzwk ri oderxu pdunhw h{shulhqfh .f� lv doprvw ixoo| h{sodlqhg e| wlph

hodsvhg/ dqg yduldwlrq lq wkh fkdqjh ri .f� lv orz/ zklfk pd| fuhdwh vwdwlvwlfdo

sureohpv1

Wkh phwkrg xvhg lq wklv sdshu wr ghdo zlwk wkh h{shfwhg zdjh 0 h{shulhqfh sur�oh

lv wr phdvxuh h{shulhqfh dv wkh sursruwlrq ri olih vshqw lq jdlqixo hpsor|phqw1 Wklv

zd|/ rqh dgglwlrqdo |hdu lq hpsor|phqw zloo kdyh d ghfolqlqj lq xhqfh rq zdjh

jurzwk dv zrunhuv jurz roghu/ dv rqh dgglwlrqdo xqlw ri h{shulhqfh wdnhv orqjhu wr

dfklhyh1 Wkh ydoxh ri hdfk dgglwlrqdo �xqlw ri h{shulhqfh� lv dvvxphg wr eh frqvwdqw

0 hdfk dgglwlrqdo �xqlw ri h{shulhqfh� +olwhudoo| olihwlph vshqw lq jdlqixo hpsor|phqw,

udlvhv orj zdjhv k%| shu fhqw1 Wklv lv fdoohg wkh uhwxuqv rq h{shulhqfh1 Kljkhu uhwxuqv

phdqv wkdw wkh zdjh 0 h{shulhqfh sur�oh lv vwhhshu1
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Frqvlghu d zrunhu � hpsor|hg dw wzr srlqwv lq wlph | ' f dqg | ' �� Prelolw|

vwdwxv � ' irc6j c zkhuh r uhsuhvhqwv d mre vwd|hu dqg 6 d mre pryhu/ lv revhuyhg

dw | ' �� Wkh pryh pd| kdyh rffxuuhg dw dq| wlph ehwzhhq | ' f dqg | ' �� Zdjh

jurzwk ehwzhhq wkh wzr srlqwv lq wlph/ C�
� c pd| eh phdvxuhg e| d jurzwk idfwru

dqg wkh zdjh jurzwk iru lqglylgxdo �c jlyhq prelolw| vwdwxv � lv ghvfulehg e|=

C�
� ' *?

#
��
�

��
f

$
' *?��

� � *?��
f

'
�
k�
S� n k�

S�

�
n k�

r�7�M��u�� n k�
%�.f���

�
k�
k�
S� n k�

Sf

�
n k�

rf7�M��u�f n k�
%f.f��f

l
+5,

' �� n k�
r�{7�M��u� n k�

%�{.f�� n q�
r7�M��u�f n q�

%.f��f

zkhuh k�
r� dqg k�

%� duh wkh uhwxuqv wr dgglwlrqdo vfkrrolqj dqg h{shulhqfh dw | ' �c

dqg q�
r '

�
k�
r� � k�

rf

�
dqg q�

% '
�
k�
%� � k�

%f

�
duh wkh fkdqjhv lq uhwxuqv rq wkh lqlwldo

kxpdq fdslwdo hqgrzphqw ehwzhhq shulrgv1 {7�M��u dqg {.f� uhsuhvhqw wkh

fkdqjh lq wkh kxpdq fdslwdo hqgrzphqw ehwzhhq | ' f dqg | ' �� Wkh lqwhufhsw

fdswxuhv fkdqjhv lq wkh dyhudjh surgxfwlylw| vshfl�f wr hdfk prelolw| fkrlfh �=

wlph lqyduldqw xqrevhuyhg khwhurjhqhlw| ehwzhhq lqglylgxdov lv fdqfhoohg rxw/ vr wkh

frqvwdqw � fdswxuhv zdjh jurzwk gxh wr lpsuryhphqwv lq jhqhudo surgxfwlylw|1 Wkh

lqwhufhsw lv �� '
��
k�
S� n k�

S�

�
�

�
k�
S� n k�

Sf

��
'

�
k�
S� � k�

Sf

�
�

Wkhuh duh wkuhh vrxufhv ri zdjh jurzwk lq wklv irupxodwlrq1 Zdjhv jurz +l,

ehfdxvh jhqhudo surgxfwlylw| lqfuhdvhv/ +ll, ehfdxvh wkh zrunhu kdv lpsuryhg khu

vnloov e| lqyhvwlqj lq vfkrrolqj ru rq0wkh0mre wudlqlqj/ dqg +lll, ehfdxvh wkh uhwxuqv rq

hduolhu dffxpxodwhg kxpdq fdslwdo kdyh lpsuryhg/ zklfk lv lqwhusuhwhg dv lpsuryhg

pdwfklqj1

Zrunhuv fdq lq xhqfh wkhlu zdjh jurzwk e| lqyhvwlqj lq kxpdq fdslwdo 0 dggl0

wlrqdo vfkrrolqj dqg oderxu pdunhw h{shulhqfh1 Zdjh jurzwk dulvlqj iurp lqyhvw0

phqwv pdgh gxulqj wkh vwxglhg shulrg duh phdvxuhg e| k�
r� dqg k�

%�c zklfk duh wkh

vorshv ri wkh zdjh htxdwlrq dw | ' ��

Zdjhv dovr jurz ehfdxvh wkh uhwxuqv rq wkh zrunhu*v kxpdq fdslwdo lpsuryh1 Iru

mre pryhuv/ wklv lpsuryhphqw lq uhwxuqv pd| eh gxh wr wkh zrunhuv �qglqj d mre



Mre Prelolw| dqg Pdwfk Txdolw| 9

zlwk kljkhu uhwxuqv wr wkhlu kxpdq fdslwdo hqgrzphqw/ wkdw lv d ehwwhu pdwfk1 Lp0

suryhphqwv lq uhwxuqv rq kxpdq fdslwdo iru mre vwd|huv duh dvvxphg wr eh wkh h�hfw

ri lpsuryhg dyhudjh pdwfklqj/ zkhq srru pdwfkhv txlw1 Lpsuryhphqwv lq uhwxuqv

ehwzhhq | ' f dqg | ' � duh phdvxuhg e| q�
r / zklfk lv wkh lpsuryhphqw lq uhwxuqv

rq lqyhvwphqwv lq vfkrrolqj +jlyhq prelolw| fkrlfh �,/ dqg q�
% lv wkh lpsuryhphqw lq

uhwxuqv rq oderxu pdunhw h{shulhqfh1 Dv fdq eh vhhq lq htxdwlrq +5,/ wkh uhwxuqv

dw | ' f duh qhvwhg lq wkh prgho1 Lw lv srvvleoh wr frpsxwh wkh uhwxuqv rq vnloov dw

| ' fc dqg whvw k|srwkhvhv derxw wkhp1

515 K|srwkhvhv

Lq d jhqhudo prgho ri zdjh jurzwk/ mre prelolw| lq xhqfhv pdwfk txdolw| iru erwk

mre pryhuv dqg mre vwd|huv1 Lq wklv vhfwlrq/ L ghvfuleh wkh k|srwkhvhv ri wkh jhqhudo

prgho/ dqg wzr vshfldo fdvhv ri wklv prgho1 Wkh �uvw vshfldo fdvh lv wkdw pdwfk

txdolw| lv xqd�hfwhg e| prelolw| fkrlfh1 Lq wkh vhfrqg vshfldo fdvh/ prelolw| lq x0

hqfhv pdwfk txdolw| iru mre pryhuv/ exw wkh dyhudjh pdwfk txdolw| iru mre vwd|huv lv

xqfkdqjhg1

Qr Lpsuryhphqw lq Pdwfk Txdolw|

Dvvxph wkdw uhwxuqv rq kxpdq fdslwdo gl�hu ehwzhhq mre vwd|huv dqg mre pryhuv/

dqg wkdw uhwxuqv gr qrw fkdqjh dv d frqvhtxhqfh ri wkh zrunhu*v prelolw| fkrlfh

Eq�
r ' q�

% ' f�1 Wkh prgho lv ghvfulehg e|=

C�
� ' �� n k�

r�{7�M��u� n k�
%�{.f�� +6,

Li zh revhuyh kljkhu uhwxuqv iru mre pryhuv wkh uhwxuqv zhuh kljkhu ehiruh wkh

mre vzlwfk dqg ylfh yhuvd1 Li dyhudjh pdwfk txdolw| lv phdvxuhg e| uhwxuqv rq wkh

kxpdq fdslwdo hqgrzphqw/ dyhudjh pdwfk txdolw| lv xqd�hfwhg e| prelolw| fkrlfh

iru erwk mre pryhuv dqg mre vwd|huv1 Li/ iru lqvwdqfh/ mre pryhuv kdyh kljkhu uhwxuqv

rq wkhlu kxpdq fdslwdo hqgrzphqw/ wkh| duh ehwwhu pdwfkhv erwk ehiruh dqg diwhu

prelolw|1 Wkh idfwru lq xhqflqj prelolw| lq wklv fdvh lv wkh dyhudjh surgxfwlylw|

jurzwk/ zklfk lv doorzhg wr ydu| ehwzhhq mre pryhuv dqg mre vwd|huv1
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Wkh wkhru| ri �up0vshfl�f kxpdq fdslwdo exlog0xs iru mre vwd|huv lpsolhv wkdw

uhwxuqv wr zrun h{shulhqfh vkrxog eh kljkhu iru mre vwd|huv/ dv mre vwd|huv lqyhvw lq

�up0vshfl�f kxpdq fdslwdo/ zklfk prylqj zrunhuv gr wr d ohvvhu h{whqw1 Prylqj

zrunhuv/ rq wkh rwkhu kdqg/ lqyhvw lq mre vhdufk wr lpsuryh dyhudjh surgxfwlylw|

jurzwk1 Dyhudjh surgxfwlylw| jurzwk lv fdswxuhg e| prelolw| vshfl�f lqwhufhswv ���

Krzhyhu/ wkh jurxszlvh gl�huhqfhv lq dyhudjh surgxfwlylw| jurzwk fdqqrw eh xvhg wr

hydoxdwh prelolw| jdlqv/ dv gl�huhqfhv lq zdjh jurzwk pd| ghshqg rq shulrg ohqjwk

dqg wkh wlplqj ri revhuydwlrqv15

Lpsuryhg Pdwfk Txdolw| iru Mre Pryhuv

Lq wklv vshfldo fdvh/ uhwxuqv duh doorzhg wr fkdqjh iru mre pryhuv/ exw uhwxuqv

duh xqfkdqjhg iru mre vwd|huv1 Wkh lpsolflw dvvxpswlrq lv wkdw zdjh jurzwk iru

mre vwd|huv lv xqd�hfwhg e| wkh mre pryhuv* txlwv1 Mre pryhuv lqyhvw lq mre vhdufk

wr lpsuryh pdwfk txdolw| dqg2ru dyhudjh surgxfwlylw| jurzwk1 Wkh htxdwlrq wr eh

hvwlpdwhg lv=

C�
� ' �� n k�

r�{7�M��u� n k�
%�{.f�� n q6

r �6 � 7�M��u�f +7,

nq6
% �6 � .f��f

zkhuh 6 lv d gxpp|/ zklfk wdnhv wkh ydoxh � li wkh lqglylgxdo kdv fkdqjhg mrev/

dqg f rwkhuzlvh1 qr
r dqg qr

% duh }hur e| dvvxpswlrq1

Zh pd| frqfoxgh wkdw prelolw| lpsuryhv wkh pdwfk txdolw| iru mre pryhuv li q6
r

dqg q6
% duh juhdwhu wkdq }hur1 Li uhwxuqv rq vnloov zhuh wkh vdph ehiruh revhuyhg pr0

elolw|/ dqg mre pdwfk txdolw| lpsuryhv iru mre pryhuv/ dyhudjh surgxfwlylw| lqfuhdvhv

zlwk prelolw|1 Wklv vshfldo fdvh lv htxlydohqw wr wkh kxpdq fdslwdo lqyhvwphqw ds0

surdfk wr zdjh jurzwk gxh wr prelolw|1

Lpsuryhg Pdwfk Txdolw| iru erwk Mre Pryhuv dqg Mre Vwd|huv

5Li uhwxuqv duh zurqjo| dvvxphg wr eh wkh vdph iru erwk jurxsv/ wkh vdph sureohp rffxuv1 Wr

hydoxdwh wkh jdlqv iurp prelolw| zh qhhg wkh h{shfwhg suhvhqw ydoxh ri olihwlph lqfrph1 Wkhruhw0

lfdoo|/ dw wkh pdunhw ohyho/ wkh suhvhqw ydoxh ri olihwlph lqfrph lv lqghshqghqw ri wkh vorsh ri wkh

zdjh htxdwlrq1 Vhh h1j1 Qhxpdun dqg Wdxepdq +4<<8, iru d whvw ri wklv k|srwkhvlv1
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Oderxu wxuqryhu lv h{shfwhg wr kdyh d srvlwlyh h�hfw rq zdjh jurzwk iru erwk

pryhuv dqg vwd|huv1 Li vhohfwlyh mre prelolw| d�hfwv zdjh jurzwk iru vwd|lqj zrunhuv

e| lpsurylqj dyhudjh mre pdwfk txdolw|/ wklv frxog phdq wkdw uhwxuqv rq lqyhvwphqwv

lq kxpdq fdslwdo fkdqjh iru erwk mre pryhuv dqg mre vwd|huv1 Wkh zdjh jurzwk

htxdwlrq wr eh hvwlpdwhg lv=

C�
� ' �� n k�

r�{7�M��u� n k�
%�{.f�� n q�

r7�M��u�f n q�
%.f��f +8,

Wkh lpsolfdwlrq ri wkh kxpdq fdslwdo lqyhvwphqw dssurdfk lv wkdw uhwxuqv wr

kxpdq fdslwdo lqfuhdvh zlwk prelolw|1 Wkh mre pdwfklqj dssurdfk lpsolhv wkdw

uhwxuqv vkrxog jurz iru mre vwd|huv/ dv wkh dyhudjh mre pdwfk txdolw| lpsuryhv zlwk

wkh txlwv ri wkh edg pdwfkhv1

Zkhq uhwxuqv duh doorzhg wr fkdqjh zlwk prelolw|/ zh pd| dovr whvw uhwxuqv rq

kxpdq fdslwdo ehiruh wkh mre vzlwfk/ zklfk pd| eh gl�huhqw wkdq wkh uhwxuqv diwhu

mre vzlwfk1 Lq wklv zd|/ zh pd| lqihu wkh vorsh ri wkh zdjh htxdwlrq/ dqg khqfh

dyhudjh pdwfk txdolw| ehiruh prelolw| lv revhuyhg1

Li zrunhuv ehjlq lq mrev qrw vxlwhg wr wkhlu vnloov/ dqg wkh dffxpxodwlrq ri dggl0

wlrqdo vnloov kdyh d uhodwlyho| orz lpsdfw rq zdjh jurzwk/ wkh| pljkw/ wkurxjk mre

prelolw|/ �qg mrev zkhuh wkhlu vnloov duh ydoxhg pruh kljko|/ l1h1 d ehwwhu pdwfk1

Wklv lv phdvxuhg e| dq lpsuryhphqw lq wkh uhwxuqv wr wkh kxpdq fdslwdo hqgrz0

phqw1 Wklv frxog eh fdoohg d �vwhsslqj0vwrqh� k|srwkhvlv/ zkhuh wkh lpsuryhphqwv

lq surgxfwlylw| dqg zdjhv duh wkh h�hfwv ri ehwwhu hpsor|hh 0 mre pdwfk1 Lq wklv

zd| wkh zrunhu lpsuryhv zdjh jurzwk wkurxjk vxffhvvlyh pryhv ehwzhhq hpsor|huv/

dqg iru wkh lqglylgxdo zrunhu pdwfk txdolw| lpsuryhv ryhu wkhlu zrunlqj olih1 Mre

prelolw| htxdolvhv uhwxuqv/ vr wkh uhwxuqv rq vnloov vkrxog eh htxdo iru mre pryhuv

dqg mre vwd|huv dw | ' �1 Li wkh mre pryhuv duh rq dyhudjh |rxqjhu dqg kdyh ohvv

oderxu pdunhw h{shulhqfh/ wklv frxog eh d sduwldo h{sodqdwlrq iru wkhlu kljkhu zdjh

jurzwk1

Li uhwxuqv rq vnloov zhuh kljkhu iru mre pryhuv ehiruh mre vzlwfk dqg uhwxuqv rq

vnloov lpsuryhv pruh iru mre vwd|huv wkdq iru mre pryhuv/ zh pd| frqfoxgh wkdw jrrg

pdwfkhv �qg hyhq ehwwhu mrev1 Wklv fdq eh lqwhusuhwhg dv mre prelolw| rffxuv pruh
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riwhq iru fduhhu plqghg zrunhuv 0 jlyhq wkdw mre pdwfk txdolw| lv lq vrph zd| d

phdvxuh ri fduhhu0plqghgqhvv1

Li uhwxuqv rq vnloov zhuh htxdo iru mre pryhuv dqg mre vwd|huv ehiruh prelolw|/ wkdw

lv k6
rf ' kr

rf dqg k6
%f ' kr

%f/ d odujhu lpsuryhphqw lq uhwxuqv iru mre pryhuv/ l1h1 q
6
r :

qr
r dqg q6

% : qr
%/ zrxog lqglfdwh wkdw wkh mre pryhuv �qg srvlwlrqv zkhuh wkhlu vnloov

duh ydoxhg pruh kljko| wkdq wkh dyhudjh iru mre vwd|huv1 Wkh h{sodqdwlrq iru wklv

frxog eh wkdw kljk0surgxfwlylw| hpsor|huv dwwudfw zrunhuv iurp dyhudjh surgxfwlylw|

hpsor|huv e| r�hulqj kljkhu wkdq dyhudjh uhwxuqv rq wkh zrunhu*v kxpdq fdslwdo

hqgrzphqw1

Li mre vwd|huv lqyhvw lq �up0vshfl�f vnloov/ zkloh preloh zrunhuv pdlqo| lqyhvw lq

mre vhdufk/ wkh uhwxuqv rq zrun h{shulhqfh vkrxog eh kljkhu iru mre vwd|huv erwk dw

| ' f dqg | ' �1 Uhwxuqv duh h{shfwhg wr lpsuryh iru erwk mre pryhuv dqg mre

vwd|huv/ zklfk zrxog lqglfdwh wkdw dyhudjh pdwfk txdolw| lpsuryhv ryhu wkh zrunlqj

olih1 Li uhwxuqv rq vnloov lpsuryhv pruh iru mre vwd|huv wkdq iru mre pryhuv/ wklv

lqglfdwhv vhohfwlyh whuplqdwlrq ri edg pdwfkhv li mre pryhuv rq dyhudjh duh edg

pdwfkhv lq wkh mre khog dw | ' f1

6 Gdwd dqg Vshfl�fdwlrq

Wkh gdwd vhw lv frqvwuxfwhg iurp wkh Ohyho ri Olylqj Vxuyh|v +OQX, 4<;4 dqg 4<<41

Wkh Ohyho ri Olylqj Vxuyh|v frqvwlwxwh d sdqho gdwd vxuyh| ri d vdpsoh ri shrsoh

olylqj lq Vzhghq1 Iru d ghvfulswlrq ri wkh Ohyho ri Olylqj Vxuyh|v/ vhh Hulnvvrq dqg

Èehuj +4<;:,1 Wkh gdwd vhw xvhg frqvlvwv ri 44<; lqglylgxdov lq jdlqixo hpsor|phqw

lq 4<;4 dqg 4<<41 Vrph wkluw| reylrxvo| lqfrqvlvwhqw revhuydwlrqv zhuh rplwwhg1

Wkh zdjh phdvxuh xvhg lv frqvwuxfwhg iurp uhsruwhg zdjhv dqg vdodulhv iru 4<;4

dqg 4<<4/ uhvshfwlyho|1 Jurvv krxuo| zdjhv duh xvhg lqvwhdg ri hduqlqjv/ dv wkh fkrlfh

ri zrun krxuv lv dvvxphg wr eh luuhohydqw lq wkh suhvhqw vwxg|1 Yduldeoh gh�qlwlrqv

duh irxqg lq Wdeoh 41

E| lqvshfwlrq ri jurxs phdqv/ suhvhqwhg lq Wdeoh 5/ zh �qg wkdw wkrvh zkr

fkdqjh hpsor|hu E.� ' �� duh rq dyhudjh d ihz |hduv |rxqjhu dqg kdyh ohvv oderxu
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pdunhw h{shulhqfh wkdq mre vwd|huv E.� ' f�1 Wkh gl�huhqfhv ehwzhhq jurxsv vhhp

wr uh hfw wkh uhodwlyh |rxwk ri wkh mre pryhuv= Mre pryhuv duh vlqjoh wr d juhdwhu

h{whqw/ dqg ihzhu ri wkhp kdg ghshqghqw fkloguhq lq 4<;41 Wkh| kdyh vkruwhu

whqxuh/ lqyhvw pruh lq dgglwlrqdo vfkrrolqj dqg wkh lqflghqfh ri xqhpsor|phqw lv

pruh frpprq dprqj mre pryhuv1 Wkh zdjh lv voljkwo| orzhu iru mre pryhuv wkdq

iru mre vwd|huv/ exw wkh udwh ri zdjh jurzwk lv kljkhu1

614 Hfrqrphwulf Vshfl�fdwlrq ri wkh Zdjh Htxdwlrq

Wkh txhvwlrq lv zkhwkhu wkh uhwxuqv rq kxpdq fdslwdo fkdqjh dv d frqvhtxhqfh ri

mre prelolw|1 Wkh zdjh jurzwk htxdwlrq +5, pd| eh irupxodwhg=

{*?�� ' � n k6.�� n.�� dk
6
r�{7�M��u� n k6

%�{.f��

nq6
r 7�M��u�f n q6

% .f��fo

n E�� .��� dk
r
r�{7�M��u� n kr

%�{.f��

nqr
r7�M��u�f n qr

%.f��fo n"��n0� +9,

zkhuh .�� uhsuhvhqwv prelolw| vwdwxv 0 .�� ' � li wkh shuvrq kdv fkdqjhg

hpsor|hu ehwzhhq 4<;4 dqg 4<<31

Lq wklv irupxodwlrq wkh zdjh jurzwk htxdwlrqv iru mre pryhuv dqg mre vwd|huv

duh phujhg lqwr rqh htxdwlrq1 Zh revhuyh wkh ghshqghqw yduldeohv dffruglqj wr

prelolw| fkrlfh1 Wklv irupxodwlrq pdnhv lw srvvleoh wr whvw iru gl�huhqfhv lq wkh

uhwxuqv rq lqyhvwphqwv lq kxpdq fdslwdo iru mre pryhuv dqg mre vwd|huv e| whvwlqj

wkh sdudphwhu uhvwulfwlrqv ghvfulehg lq vhfwlrq 51516 Wkh zdjh htxdwlrq iru erwk

pryhuv dqg vwd|huv dw | ' f dqg | ' � duh qhvwhg lq wkh prgho/ zklfk pdnhv lw

srvvleoh wr hydoxdwh uhwxuqv rq kxpdq fdslwdo iru erwk jurxsv dw wzr srlqwv lq wlph1

Wkh uhwxuqv rq dgglwlrqdo vfkrrolqj dw | ' � lv jlyhq e| k�
r� iru hdfk prelolw|

fkrlfh � ' irc6j c dqg wkh uhwxuqv rq dgglwlrqdo oderxu pdunhw h{shulhqfh diwhu pr0

6Wklv vshfl�fdwlrq zloo/ krzhyhu/ pdnh lw lpsrvvleoh wr frpsxwh wkh jdlqv iurp prelolw| lq wkh

qrupdo vhqvh/ l1h1 *mre pryhuv kdyh { shu fhqw kljkhu zdjh jurzwk diwhu prelolw|/ wkdq wkh| zrxog

kdyh/ kdg wkh| vwd|hg*1
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Wdeoh 4= Yduldeoh Gh�qlwlrqv1

Yduldeoh Ghvfulswlrq

�C.H� Djh lq |hduv lq 4<;41

7�M��uH� Vfkrro lq |hduv lq 4<;41

7�M��ub� Vfkrro lq |hduv lq 4<;41

{7�M��u 7�M��ub�� 7�M��uH��

.f�t H� \hduv lq jdlqixo hpsor|phqw lq 4<;41

.f�t b� \hduv lq jdlqixo hpsor|phqw lq 4<<41

{.f�t .f�t b�� .f�t H��

.f�H� .f�t H�*�C.H��

.f�b� .f�t b�*�C.b��

{.f� .f�b��.f�H��

��--U.(Hf Gxpp| yduldeoh=4 li pduulhg ru frkdelwlqj lq 4<;3/ 3 rwkhuzlvh1

7.f Gxpp| yduldeoh= 4 li ihpdoh/ 3 li pdoh1

`H� Jurvv krxuo| zdjh udwh 4<;4/ lq 4<<4 sulfhv/ lq Vzhglvk Nurqru1

`b� Jurvv krxuo| zdjh udwh 4<<4/ lq Vzhglvk Nurqru1

{`*` E`b��`H�� *`H�czdjh jurzwk lq shu fhqw1

{*?` *?`b�� *?`H��

.� Gxpp| yduldeoh= 4 li fkdqjhg hpsor|hu ehwzhhq 4<;4 dqg 4<<3/

3 rwkhuzlvh1

�C.7' �C.H�2*�ff�

gU(7H� Gxpp| yduldeoh= 4 li ghshqghqw fkloguhq lq krxvhkrog lq 4<;4/

3 rwkhuzlvh1

7C�� Gxpp| yduldeoh= 4 li vlqjoh zlwk fkloguhq lq 4<;4/ 3 rwkhuzlvh1

-.7A-H� Gxpp| yduldeoh= 4 li ghvluhg zhhno| zrun krxuv duh qrw dfwxdo

zhhno| zrun krxuv/ 3 rwkhuzlvh1

A.�H� Whqxuh zlwk fxuuhqw hpsor|hu lq 4<;41

A.�7' A.�H�2*�ff�

L�.�� Gxpp| yduldeoh= 4 li xqhpsor|hg pruh wkdq rqh prqwk gxulqj wkh

shulrg 4<;4 wr 4<<3/ 3 rwkhuzlvh1
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Wdeoh 5= Ghvfulswlyh vwdwlvwlfv/ phdqv +vwdqgdug ghyldwlrq lq sduhqwkhvhv,1

.� ' � .� ' f �,,

T @o�@K,e �e@? 7|(e� �e@? 7|(e� �e@? 7|(e�

�C.H�W �f��. EH�bH� �D�2S Eb���� ���SD Eb�eH�

7�M��uH� �f�H. E2�S.� �f�H2 E��fe� �f�H� E2�b2�

7�M��ub� ���Sb E2�bb� ���e� E��2e� ���Df E���S�

{7�M��uW f�H2 E��2S� f�Db E���2� f�SS E���.�

.f�t H�W �f�.� EH�eb� �D�DH Eb�SS� ���bH Eb�DS�

.f�t b�W �H�.f Eb�ff� 2e�fH Eb�.b� 22��� Eb�HS�

{.f�t W .�bb E2��b� H�Df E2�f.� H��� E2��2�

.f�HfW f��� Ef��H� f�e� Ef��H� f��. Ef��b�

{.f� W f��� Ef�fb� f��� Ef�fH� f��2 Ef�fH�

��--U.(HfW f�DH Ef�eb� f�.e Ef�ee� f�Sb Ef�eS�

7.f f�D2 Ef�Df� f�D� Ef�Df� f�D� Ef�Df�

`H� .D�eS E2D�e2� .H��S E2D��f� ..�e� E2D��S�

`b� He�ee E�2�DD� HD�2� E2H�Db� He�bS E2b�be�

{`*` W �.�bS EeD�Df� �2�.b E���.H� �e�eb E�H�fb�

gU(7H�W f�e� Ef�Df� f�Sf Ef�eb� f�DD Ef��b�

7C�� f�fe Ef��b� f�f� Ef��H� f�fe Ef��b�

-.7A-H� f�2f Ef�ef� f��H Ef��H� f��H Ef��b�

A.�H�W e�S� ED�fb� H�H� E.�D.� .�ee E.����

L�.�� W f��� Ef���� f�f� Ef��f� f�fD Ef�2��

.� f��� Ef�e.�

? �be Hfe ��bH

- Gl�huhqfh lq jurxs phdqv vljql�fdqw dw 8( ohyho1

.� ' � li wkh lqglylgxdo kdv fkdqjhg hpsor|hu ehwzhhq 4<;4 dqg 4<<3/ f rwkhuzlvh
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elolw| lv k�
%�� Wkh fkdqjh lq uhwxuqv rq vfkrrolqj lv jlyhq e| q�

r / dqg q�
6 lv wkh fkdqjh

lq uhwxuqv rq h{shulhqfh1 Wkh uhwxuqv dw | ' f duh fdofxodwhg dv k�
rf '

�
k�
r� � q�

r

�

iru vfkrrolqj dqg k�
%f '

�
k�
%� � q�

%

�
iru zrun h{shulhqfh1 Zdjh jurzwk lv dovr dv0

vxphg wr eh lq xhqfhg e| d yhfwru ri shuvrqdo fkdudfwhulvwlfv "�/ zklfk frqwdlqv

lqirupdwlrq derxw vh{/ djh dqg pdulwdo vwdwxv1 Wkh h�hfwv ri wkhvh fkdudfwhulvwlfv

duh dvvxphg wr eh wkh vdph iru erwk jurxsv1

615 Vhoi0vhohfwlrq dqg wkh Prgho ri Prelolw| Fkrlfh

Zkhq zh zdqw wr frqfoxgh zkhwkhu prelolw| lpsuryhv pdwfklqj/ zh hqfrxqwhu d

srwhqwldo sureohp ri vhoi0vhohfwlrq1 Wkrvh zkr fkrrvh wr fkdqjh hpsor|hu pljkw

zhoo eh wkrvh zkr ehqh�w iurp fkdqjlqj hpsor|hu1 Wkh revhuyhg prelolw| vwdwxv

ghshqgv rq h{shfwhg zdjhv diwhu prelolw|/ dqg zh h{shfw wkdw prelolw| zloo rffxu li

wkh shuvrq lv ehwwhu r� dv d pryhu wkdq dv d vwd|hu1 Li doo mre pryhuv kdyh kljkhu

zdjh jurzwk dv pryhuv wkdq dv mre vwd|huv/ wkh| pd| qrw eh uhsuhvhqwdwlyh iru wkh

jurxs dv d zkroh1 Mre vwd|huv/ rq wkh rwkhu kdqg/ duh mre vwd|huv ehfdxvh wkh|

kdyh qrw irxqg dwwudfwlyh zdjh r�huv1 Li zdjh jurzwk lq xhqfhv wkh zd| lqglylgxdov

fkrrvh zkhwkhu wr fkdqjh hpsor|hu ru qrw/ wkhuh zloo eh d vdpsoh vhohfwlrq eldv lq

wkh vxevhtxhqw hvwlpdwlrqv ri zdjh jurzwk 0 wkh huuru zloo eh fruuhodwhg zlwk wkh

revhuyhg prelolw| vwdwxv1

Wkh phwkrg xvhg wr uhgxfh wkh vhoi0vhohfwlrq sureohp lv wr fuhdwh dq lqvwuxphqw

iru wkh revhuyhg prelolw| vwdwxv1 L hvwlpdwh d surelw prgho ri lqglylgxdo fkrlfh/

dqg xvh wkh suhglfwhg suredelolwlhv ri d mre vzlwfk dv dq lqvwuxphqw iru wkh mre

prelolw| gxpp| lq wkh vxevhtxhqw zdjh htxdwlrq1 Wkh zdjh htxdwlrq lv hvwlpdwhg

e| ruglqdu| ohdvw vtxduhv/ zlwk wkh suhglfwhg suredelolwlhv ri d pryh dv dq lqvwuxphqw

iru mre prelolw|1 Lqihuhqfh uhjduglqj wkh sdudphwhuv ri wkh zdjh htxdwlrq lv pdgh

xvlqj wkh hvwlpdwhg dv|pswrwlf yduldqfh pdwul{ iru dq lqvwuxphqwdo yduldeoh17 Wkh

7Hvw=Y du +q
}
, @ +[3

],�
4

�S
l

�l}l}
3

l

�
+]3[,�

4

zkhuh �l @ |l � {lq}
> [ @Dfwxdo lqghshqghqw yduldeohv dqg ] @Lqvwuxphqwdo lqghshqghqw ydul0

deohv1 Vhh h1j1 Juhhqh +4<<6,/ s 5;81
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prgho ri prelolw| fkrlfh xvhg wr fuhdwh wkh lqvwuxphqwv lv ghvfulehg ehorz1

Wkh lqglylgxdo zloo pryh li wkh pryh lpsuryhv wkh fxuuhqw vlwxdwlrq=

�W

� ' `6
� �` r

� �g� : f +:,

zkhuh ` �
� '

U
"

f
�6
f� � e

3o�|_| lv wkh suhvhqw ydoxh ri wkh h{shfwhg zdjh jurzwk ri

prelolw| fkrlfh �/ dqg g� lv wkh prelolw| frvw1

Zdjhv duh glvfrxqwhg dw dq lglrv|qfudwlf glvfrxqw udwh/ o�/ ghvfulehg e| d yhfwru

ri shuvrqdo fkdudfwhulvwlfv 4
�
' i�C.H�c �C.7'c A.�H�c A.�7'j �8 Djh lv dv0

vxphg wr lq xhqfh ghdwk ulvn 0 wkh ulvn ri ghdwk lqfuhdvhv zlwk djh dw d ghfuhdvlqj

udwh1 Whqxuh lv dvvxphg wr lq xhqfh od|r� ulvn 0 wkh ulvn ri od|r� ghfuhdvhv zlwk

whqxuh/ dw d ghfuhdvlqj udwh1

Jlyhq wkdw wkh glvfrxqw udwh o� lv ghwhuplqhg e| wkh vdph idfwru iru erwk mre

pryhuv dqg mre vwd|huv wkh prelolw| fulwhulrq lv=

�W

�
'

]
"

f

E�6

f�
� �r

f�
� e3o�|_|�g�

' E�6

f�
� �r

f�
�
�

o�
�g� +;,

Wkh zdjh dw | ' f lv ghvfulehg e| wkh zdjh ohyho htxdwlrq +4,1 Vxevwlwxwlqj wklv

lqwr wkh prelolw| fulwhulrq htxdwlrq +9, |lhogv=

�W

�
' E�6

�f
� �r

�f
�
�

o�
�g� +<,

'
�

o�
dkS� n Ek6

r�f
� kr

r�f
�7�M��u�f n Ek6

%�f
� kr

%�f
�.f��fo�g�

Dv zh fdq vhh lq +<,/ prelolw| lv gulyhq e| gl�huhqfhv lq uhwxuqv rq wkh kxpdq

fdslwdo hqgrzphqw1

8Sduw ri wkh uhdvrq iru lqfoxglqj dq lglrv|qfudwlf glvfrxqw udwh lv wr lqfuhdvh wkh qxpehu ri

yduldeohv lqfoxghg lq wkh prelolw| fkrlfh prgho wkdw duh qrw lqfoxghg lq wkh zdjh jurzwk htxdwlrq1

Li wkh yduldeohv lq wkh zdjh jurzwk htxdwlrq h{sodlq wkh prelolw| fkrlfh/ dq lqghqwl�fdwlrq sureohp

dulvhv1 Krzhyhu/ pdq| ri wkh uhvxowlqj yduldeohv duh khdylo| olqhduo| ghshqghqw/ vr vrph ri wkh

yduldeohv pxvw eh h{foxghg iru frqyhujhqfh1
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Ohw wkh kxpdq fdslwdo hqgrzphqw dw | ' f eh ��f ' i7�M��u�fc .f��fj �

Prelolw| frvw lv dvvxphg wr eh sursruwlrqdo wr V�c d yhfwru ri shuvrqdo fkdudfwhulvwlfv>

V� ' i��--U.(Hfc 7C��c 7.fcL�.��c-.7A-H�j � Wkh frvw yhfwru V� lv

glvfrxqwhg dw wkh vdph glvfrxqw udwh/ o�c dv zdjhv1

Wkh hfrqrphwulf irupxodwlrq ri wkh prelolw| fkrlfh lv=

�W ' w��n e� +43,

zkhuh w lv d sdudphwhu yhfwru/ dqg e� lv wkh huuru frpsrqhqw1 Wkh uhvxowv ri wkh

hvwlpdwlrq duh irxqg lq Wdeoh 61

D fulwhulrq iru vxffhvvixo hvwlpdwlrq ri wkh vhfrqg vwhs/ wkh zdjh htxdwlrq/ lv wkdw

wkh �uvw vwhs lv qrw ixoo| h{sodlqhg e| wkh yduldeohv lq wkh vhfrqg vwhs1 D olnholkrrg

udwlr whvw iru zkhwkhu wkh ghflvlrq prgho lq htxdwlrq +43, lv dq lpsuryhphqw rq d

prgho lq zklfk wkh ghflvlrq wr fkdqjh hpsor|hu lv ghwhuplqhg vroho| e| wkh yduldeohv

lq wkh zdjh jurzwk htxdwlrq ohdgv xv wr uhmhfw wkh k|srwkhvlv ri qr lpsuryhphqw/

dv wkh olnholkrrg udwlr u- ' ����De�2
E2S� lv kljko| vljql�fdqw1

Qrz ohw wkh suhglfwhg suredelolw| ri d pryh/ e�� ' x
�
w�
	�
�
c zkhuh x E�� lv wkh

vwdqgdug qrupdo ghqvlw| glvwulexwlrq1 e�� vhuyhv dv dq lqvwuxphqw iru prelolw| lq wkh

zdjh htxdwlrqv ri vhfwlrq 71

7 Hvwlpdwlrq dqg Uhvxowv

Lq dffrugdqfh zlwk wkh glvfxvvlrq lq vhfwlrq 5/ wkh zdjh jurzwk htxdwlrq lv hvwlpdwhg

xqghu wkuhh gl�huhqw dvvxpswlrqv ri fkdqjlqj uhwxuqv1 Lq wkh �uvw htxdwlrq/ wkh

uhwxuqv gr qrw fkdqjh dv d frqvhtxhqfh ri prelolw|/ dowkrxjk uhwxuqv duh doorzhg wr

ydu| ehwzhhq wkrvh zkr fkdqjh hpsor|hu dqg wkrvh zkr vwd|1 Wkh vhfrqg htxdwlrq

doorzv iru wkh uhwxuqv wr fkdqjh iru mre pryhuv/ exw wkh uhwxuqv iru mre vwd|huv lv

dvvxphg wr eh xqfkdqjhg1 Lq wkh wklug htxdwlrq/ uhwxuqv duh doorzhg wr fkdqjh iru

erwk mre pryhuv dqg mre vwd|huv1

Froxpq +4, lq Wdeoh 5 lv wkh zdjh htxdwlrq hvwlpdwhg xqghu wkh dvvxpswlrq wkdw

uhwxuqv duh xqfkdqjhg iru erwk mre pryhuv dqg mre vwd|huv1 Zlwk wklv dvvxpswlrq
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Wdeoh 6= Surelw prgho hvwlpdwlrq uhvxowv1

Yduldeoh Frh!flhqw w0udwlr Yduldeoh Frh!flhqw w0udwlr

FRQVWDQW 04194:3 03195

VFKRRO;4 315657 31<7 WHQVT�UHVWU;4 0313739 0414:

H[S;4 041:665 05166 DJH;4�VJFQ 0314876 0316:

PDUULHG;3 0313977 03183 DJHVT�VJFQ 313345 3153

VH[ 0314484 04157 WHQ;4�VJFQ 315867 418:

DJH;4 315454 4175 WHQVT�VJFQ 0313465 04175

DJHVT 0313364 0417< DJH;4�XQHPS 31376< 314:

WHQ;4 0317949 0613; DJHVT�XQHPS 313343 3155

WHQVT;4 313547 517< WHQ;4�XQHPS 313477 3144

XQHPS 0317;;6 03147 WHQVT�XQHPS 031335; 0317;

UHVWU;4 41764< 4133 DJH;4�VFKRRO;4 03134:: 04159

VJFQ 614<7: 3177 DJHVT�VFKRRO;4 313335 4156

NLGV;4 03145;: 04139 WHQ;4�VFKRRO;4 3134;< 5189

DJH;4�UHVWU;4 0314537 04165 WHQVT�VFKRRO;4 031333: 0513;

DJHVT�UHVWU;4 313355 419: WHQ;4�H[S;4 3163;; 41:<

WHQ;4�UHVWU;4 313735 3196 WHQVT�H[S;4 03134<; 05133

Orj0Olnholkrrg 097519<

UhvwulfwhgOrj0O1 0:8;1:<

OU=�2
E�e� 565154

Wdeoh ri revhuyhg dqg suhglfwhg rxwfrphv=

suhglfwhg

revhuyhg HP@3 HP@4 Wrwdo

HP@3 :55 ;5 ;37

HP@4 586 474 6<7

Wrwdo <:8 556 44<;
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Wdeoh 7= Zdjh jurzwk htxdwlrqv1 Ghshqghqw yduldeoh {*?�1

E�� E2� E��

�J?r| f���S�
Ee����

f���eD
E��bH�

f�2.ef
E��.b�

7.f �f�fD�H
E3�����

�f�fDe�
E3���2�

�f�fDDS
E3���f�

��--U.(Hf f�ffH2
Ef�ef�

f�ffH2
Ef�ef�

f�ff.�
Ef��e�

�C.H� �f�ffS�
E3e�2e�

�f�ffDS
E3��H��

�f�ffDS
E3��S.�

.� �f�2�22
E32��b�

�f��2fH
E3��ee�

�f��HDe
E3f�De�

Mre Pryhuv

{7�M��u f�f..S
E2��H�

f�fSbH
E��bS�

f�f.��
E2�f2�

{.f� ���ff�
E���2�

��fbDe
E��b��

��2�..
E��bH�

7�M��uH� f�f�HD
E��D��

f�ffS�
Ef��D�

.f�H� �f�fbSD
E3f�e��

�f�fbe2
E3f��S�

Mre Vwd|huv

{7�M��u �f�f�b.
E3��ff�

�f�f�H�
E3f�b��

�f�f2f�
E3��f��

{.f� �f�2S2f
E3��f��

�f�2b�.
E3��fb�

�f�e�ff
E3��f��

7�M��uH� f�ffSb
E���e�

.f�H� �f�f�Df
E3f��b�

U2 3143 3143 3143

Hvwlpdwlrqv fruuhfwhg iru khwhurvnhgdvwlflw|1 w0vwdwlvwlfv lq sduhqwkhvhv1
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Wdeoh 8= I0vwdwlvwlfv iru whvwhg olqhdu uhvwulfwlrqv1
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8 lv 8 0glvwulexwhg zlwk Eoc ?� &� ghjuhhv ri iuhhgrp/ zkhuh o lv wkh

qxpehu ri uhvwulfwlrqv dqg & wkh qxpehu ri uhjuhvvruv lq wkh htxdwlrq1
WMf lv uhmhfwhg dw <8( vljql�fdqfh ohyho1

lpsrvhg/ zh vhh wkdw mre pryhuv h{shulhqfh d vpdoohu lqfuhdvh lq jhqhudo surgxfwly0

lw| wkdq gr mre vwd|huv1 Mre pryhuv kdyh srvlwlyh uhwxuqv rq lqyhvwphqwv lq erwk

dgglwlrqdo vfkrrolqj dqg zrun h{shulhqfh1 Iru mre vwd|huv/ wkhuh lv qr vljql�fdqw

uhodwlrqvkls ehwzhhq lqyhvwphqwv lq dgglwlrqdo kxpdq fdslwdo dqg zdjh jurzwk1

Dv fdq eh vhhq lq Wdeoh 5/ uhwxuqv rq dgglwlrqdo lqyhvwphqwv lq oderxu pdunhw

h{shulhqfh duh kljkhu iru mre pryhuv wkdq iru mre vwd|huv1 Wkh uhvxow lv frq�uphg

e| wkh 8 0vwdwlvwlf irxqg lq Wdeoh 71 Kljkhu uhwxuqv rq zrun h{shulhqfh iru mre

pryhuv frqwudglfw wkh k|srwkhvlv wkdw mre vwd|huv lqyhvw pruh khdylo| lq mre vshfl�f

wudlqlqj/ dqg wkdw mre pryhuv kdyh orzhu uhwxuqv rq oderxu pdunhw h{shulhqfh/ vlqfh

wkh| lqyhvw lq rwkhu wkdq �up0vshfl�f kxpdq fdslwdo 0 prvw qrwdeo| mre vhdufk1

Lq froxpq +5,/ L hvwlpdwh wkh zdjh htxdwlrq zkloh doorzlqj wkh udwh ri uhwxuq rq

wkh kxpdq fdslwdo hqgrzphqw wr fkdqjh gxh wr prelolw| iru mre pryhuv/ exw dvvxph

wkh uhwxuqv wr eh xqfkdqjhg iru mre vwd|huv1

Iru mre pryhuv/ wkhuh lv d srvlwlyh uhodwlrqvkls ehwzhhq lqyhvwphqwv lq dgglwlrqdo

oderxu pdunhw h{shulhqfh1 Lq Wdeoh 5/ zh vhh wkdw uhwxuqv rq oderxu pdunhw h{shul0
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hqfh zhuh kljkhu iru mre pryhuv wkdq iru mre vwd|huv lq 4<;41 Dv fdq eh frq�uphg

e| wkh whvw vwdwlvwlf lq Wdeoh 7/ zh fdqqrw uhmhfw wkh k|srwkhvlv wkdw uhwxuqv rq

dgglwlrqdo zrun h{shulhqfh zhuh wkh vdph lq 4<<4/ zklfk lqglfdwhv wkdw mre vwd|huv

�fdwfk xs� wkh lqlwldoo| kljkhu uhwxuqv ri mre pryhuv1 Krzhyhu/ wkh uhwxuqv rq zrun

h{shulhqfh duh qrw kljkhu iru mre vwd|huv/ qhlwkhu ehiruh qru diwhu revhuyhg prelolw|/

zklfk frqwudglfwv wkh h{shfwhg lpsolfdwlrqv ri �up0vshfl�f kxpdq fdslwdo lqyhvw0

phqwv pdgh e| mre vwd|huv/ exw vxssruwv wkh frqfoxvlrq wkdw mre pryhuv duh ehwwhu

pdwfkhv erwk ehiruh dqg diwhu prelolw|1 Wkh uhwxuqv rq vfkrrolqj duh xqfkdqjhg

dqg wkh vdph iru erwk mre pryhuv dqg mre vwd|huv1 Zh fdqqrw uhmhfw wkh k|srwkhvlv

wkdw uhwxuqv rq vnloov duh xqfkdqjhg iru mre pryhuv/ zklfk ohdgv xv wr frqfoxgh wkdw

prelolw| grhv qrw lpsuryh pdwfk txdolw|1

Froxpq +6, lq Wdeoh 5 lv hvwlpdwhg doorzlqj uhwxuqv rq wkh kxpdq fdslwdo hq0

grzphqw wr fkdqjh iru erwk mre pryhuv dqg mre vwd|huv1 Mre pryhuv kdyh srvlwlyh

uhwxuqv rq dgglwlrqdo lqyhvwphqwv lq kxpdq fdslwdo1 Zh fdqqrw uhmhfw wkh k|srwk0

hvlv wkdw uhwxuqv rq doo kxpdq fdslwdo lv xqfkdqjhg iru erwk mre pryhuv dqg mre

vwd|huv1 Wklv vxjjhvwv wkdw dyhudjh mre pdwfk txdolw| lv qrw d�hfwhg e| mre pryhuv*

txlwv1 Iru mre pryhuv/ prelolw| grhv qrw lpsuryh mre pdwfk txdolw|1 Uhwxuqv rq

zrun h{shulhqfh zhuh kljkhu iru mre pryhuv lq 4<;4/ exw zh fdqqrw uhmhfw wkh k|0

srwkhvlv wkdw uhwxuqv wr dgglwlrqdo oderxu pdunhw h{shulhqfh zdv wkh vdph iru erwk

mre pryhuv dqg mre vwd|huv lq 4<<41

Wkh prghov duh qhvwhg/ dqg d whvw ri zkhwkhu vshfldo fdvh +5,/ zkhuh uhwxuqv rq

vnloov duh doorzhg wr fkdqjh iru mre pryhuv/ lv dq lpsuryhphqw rq fdvh +4, pd| eh

fduulhg rxw e| dq 8 0whvw ri wkh mrlqw k|srwkhvlv wkdw q6
r ' q6

% ' f/ wkdw lv whvwlqj

zkhwkhu zh pd| uhmhfw wkh k|srwkhvlv ri xqfkdqjlqj uhwxuqv iru mre pryhuv1 Wkh

8 0vwdwlvwlf iru wklv whvw lv 8 ' ��H2/ zklfk phdqv zh fdqqrw uhmhfw wkh k|srwkhvlv ri

xqfkdqjlqj uhwxuqv1 Frpsdulqj wkh jhqhudo prgho +6, dqg vshfldo fdvh +4, e| whvwlqj

li q�
r ' q�

% ' f iru erwk mre pryhuv dqg mre vwd|huv/ jlyhv wkh whvw vwdwlvwlf 8 ' ��.Hc

zklfk phdqv zh fdqqrw uhmhfw wkh k|srwkhvlv ri xqfkdqjlqj uhwxuqv iru erwk mre

pryhuv dqg mre vwd|huv1 Wklv ohdgv xv wr suhihu wkh prgho zlwk xqfkdqjlqj uhwxuqv
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lq htxdwlrq +4,/ zkhuh uhwxuqv rq zrun h{shulhqfh duh kljkhu iru mre pryhuv wkdq

iru mre vwd|huv/ lqglfdwlqj wkdw mre pryhuv duh ryhudoo ehwwhu pdwfkhv/ erwk ehiruh

dqg diwhu prelolw|1 Rq wkh rwkhu kdqg/ mre pryhuv h{shulhqfh vpdoohu lqfuhdvhv lq

dyhudjh surgxfwlylw|1

8 Frqfoxvlrqv

Wkh h�hfwv ri mre prelolw| rq zdjhv lq Vzhghq kdyh ehhq hvwlpdwhg e| h1j1 Kropoxqg

+4<;7,/ zkr �qgv wkdw mre pryhuv kdyh : wr < shu fhqw kljkhu zdjhv wkdq mre

vwd|huv lq 4<9; dqg 4<:71 Emùunoxqg dqg Kropoxqg +4<;;, vwxg| wkh zdjh h�hfw ri

yroxqwdu| dqg lqyroxqwdu| txlwv/ dqg �qg wkdw zdjh ohyhov lq 4<;9 duh xqd�hfwhg

e| mre prelolw|/ exw zdjh jurzwk ehwzhhq 4<;7 dqg 4<;9 lv srvlwlyho| d�hfwhg e|

mre prelolw|/ hvshfldoo| iru yroxqwdu| txlwv1 ]hwwhuehuj +4<<3, vwxglhv zdjh h�hfwv

ri prelolw| ehwzhhq vhfwruv/ dqg �qgv iru ihpdohv d vwurqj srvlwlyh h�hfw ri prelolw|

rq zdjh jurzwk ehwzhhq 4<:7 dqg 4<;3/ exw iru pdohv mre prelolw| kdv qr h�hfw rq

zdjh jurzwk1 Oxqgeruj +4<<8, vwxglhv wkh h�hfw ri wd{hv rq mre prelolw|/ dqg �qgv/

dprqj rwkhu wklqjv/ wkdw diwhu0wd{ zdjh jurzwk lv kljkhu iru vwd|lqj zrunhuv wkdq

iru prylqj zrunhuv ehwzhhq 4<;3 dqg 4<<31

Lq wklv sdshu/ L kdyh irupxodwhg dqg whvwhg vrph k|srwkhvhv uhjduglqj krz mre

prelolw| lq xhqfhv uhwxuqv rq kxpdq fdslwdo dqg mre pdwfk txdolw|1 Iru d frkruw

ri hpsor|hg zrunhuv/ L �qg wkdw uhwxuqv rq oderxu pdunhw h{shulhqfh duh kljkhu iru

mre pryhuv/ erwk ehiruh dqg diwhu mre vzlwfk/ frqwudglfwlqj wkh k|srwkhvlv ri �up0

vshfl�f kxpdq fdslwdo exlog0xs/ exw lpso|lqj wkdw mre pryhuv duh jhqhudoo| ehwwhu

pdwfkhv1 Uhwxuqv rq kxpdq fdslwdo gr qrw fkdqjh dv d frqvhtxhqfh ri prelolw|/

zklfk lpsolhv wkdw dyhudjh mre pdwfk txdolw| lv xqd�hfwhg e| txlwv dqg prelolw|1

Wklv zrxog ohdg wr wkh frqfoxvlrq wkdw dyhudjh mre pdwfk txdolw| lv xqd�hfwhg e|

oderxu pdunhw wxuqryhu/ dqg grhv qrw lpsuryh ryhu wkh zrunlqj olih1
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Uhihuhqfhv

Deudkdp/ Ndwkdulqh J1 dqg Iduehu/ Khqu| V1 +4<;:, �Mre Gxudwlrq/ Vhqlrulw| dqg

Hduqlqjv1� Dphulfdq Hfrqrplf Uhylhz ::= 5:;05<:1

Dowrqml/ Mrvhsk J1 dqg Vkdnrwnr/ Urehuw D1 +4<;:, �Gr Zdjhv Ulvh zlwk Mre Vh0

qlrulw|B� Uhylhz ri Hfrqrplf Vwxglhv OLY= 76:078<1

Dqwho/ Mrkq M1 +4<;9,/ �Kxpdq Fdslwdo Lqyhvwphqw Vshfldol}dwlrq dqg wkh Zdjh

H�hfwv ri Yroxqwdu| Oderu Prelolw|1� Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv 9;=

7::07;61

Eduwho/ Dqq S1 dqg Erumdv/ Jhrujh M1 +4<;4,/ �Zdjh Jurzwk dqg Mre Wxuqryhu1�

lq= Uhvhdufk lq Oderu Hfrqrplfv/ yro ;/ hglwhg e| V1 Urvhq1 Xqlyhuvlw| ri

Fklfdjr Suhvv/ Fklfdjr= 980<31

Emùunoxqg/ Dqghuv dqg Kropoxqg/ Ehuwlo +4<;;,/ �Mre Prelolw| dqg Vxevhtxhqw

Zdjhv lq Vzhghq1� ILHI Zrunlqj Sdshu 7;/ Vwrfnkrop1

Hulnvvrq/ Urehuw dqg Èehuj/ Uxqh/ Hgv +4<;:,/ Zhoiduh lq Wudqvlwlrq/ Foduhqgrq

Suhvv/ R{irug1

Juhhqh/ Zlooldp K1 +4<<6,/ Hfrqrphwulf Dqdo|vlv/ Vhfrqg Hglwlrq/ PdfPloodq Sxe0

olvklqj Frpsdq|/ Qhz \run1

Kropoxqg/ Ehuwlo +4<;7,/ Oderxu Prelolw|/ LXL/ Vwrfnrop1

Mrydqrylf/ Er|dq +4<:<,/ �Mre Pdwfklqj dqg wkh Wkhru| ri Wxuqryhu1� Mrxuqdo ri

Srolwlfdo Hfrqrp| ;:= <:50<<31

Olx/ Sdn0Zdl +4<;9,/ �Kxpdq Fdslwdo/ Mre Pdwfklqj dqg Hduqlqjv Jurzwk ehwzhhq

Mrev= Dq Hpslulfdo Dqdo|vlv1� Dssolhg Hfrqrplfv 4;= 44680447:1

Oxqgeruj/ Shu +4<<8, �Wd{hv dqg Mre Prelolw| lq wkh Vzhglvk Oderu Pdunhw1� Wd{

Uhirup Hydoxdwlrq Uhsruw qr 4<1 Qdwlrqdo Lqvwlwxwh ri Hfrqrplf Uhvhdufk/

Vwrfnkrop1

Plqfhu/ Mdfre dqg Mrydqrylf/Er|dq +4<;4,/ �Oderxu Prelolw| dqg Zdjhv1� lq=

Uhvhdufk lq Oderu Hfrqrplfv/ yro ;/ hglwhg e| V1 Urvhq1 Xqlyhuvlw| ri Fklfdjr

Suhvv/ Fklfdjr= 540961

Pruwhqvhq/ Gdoh W1 +4<;;,/ �Zdjhv/ Vhsdudwlrqv dqg Mre Whqxuh= Rq0wkh0Mre Vsh0
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fl�f Wudlqlqj ru PdwfklqjB� Mrxuqdo ri Oderu Hfrqrplfv 9= 77807:51

Qhxpdun/ Gdylg/ dqg Wdxepdq/ Sdxo +4<<8,/ �Zk| Gr Zdjh Sur�ohv Vorsh Xs0

zdugB Whvwv ri wkh Jhqhudo Kxpdq Fdslwdo Prgho1� Mrxuqdo ri Oderu Hfr0

qrplfv 46= :690:941

]hwwhuehuj/ Mrkqq| +4<<3,/ Hvvd|v rq Lqwhu0vhfwrudo Zdjh Gl�huhqwldov/ SkG Glv0

vhuwdwlrq/ Xssvdod Xqlyhuvlw|/ Xssvdod1



Pxowlsoh Mre Fkdqjh dqg Dgyhuvh Vhohfwlrq lq
wkh Vzhglvk Oderxu Pdunhw

Edueur Zlghuvwhgw4

Ghsduwphqw ri Hfrqrplfv

Xphè Xqlyhuvlw|/ V0<34 ;: Xphè
hpdlo= Edueur1ZlghuvwhgwChfrq1xpx1vh

Devwudfw

Dq lqglylgxdo zloo fkrrvh d fduhhu vwudwhj| lq rughu wr pd{lplvh xwlolw|1 Wkh lqglylgx0

do*v fduhhu klvwru| pd| dovr vljqdo wr wkh hpsor|hu wkh txdolw| ri suhylrxv dqg fxuuhqw mre

pdwfkhv1 Dv pdwfk txdolw| sduwo| ghwhuplqhv zdjhv/ wkh ghshqghqfh ri pdwfk txdolw| rq

sdvw fduhhu ghflvlrqv fdxvhv dq hqgrjhqhlw| sureohp uhohydqw iru hfrqrphwulf dqdo|vlv ri

zdjh ghwhuplqdwlrq1 Lq wklv sdshu/ L hvwlpdwh wkh h�hfw ri pxowlsoh mre fkdqjhv rq zdjhv

dqg lqfrph/ dv zhoo dv rq zdjh dqg lqfrph jurzwk/ zkloh wdnlqj lqwr dffrxqw wkdw erwk mre

fkdqjh dqg mre gxudwlrq duh srwhqwldoo| hqgrjhqrxv1 L �qg wkdw hdfk mre fkdqjh lqfuhdvhv

zdjh jurzwk ehwzhhq 4<;4 dqg 4<<4 e| dssur{lpdwho| wzhoyh shu fhqw/ dqg lqfrph jurzwk

e| dssur{lpdwho| vhyhqwhhq shu fhqw1 Krzhyhu/ mre fkdqjh dsshduv wr kdyh qr h�hfw rq

zdjh dqg lqfrph ohyhov lq 4<<41 Wkh uhvxowv dovr lpso| d qhjdwlyh fruuhodwlrq ehwzhhq

xqrevhuyhg idfwruv lq wkh mre fkdqjh ghflvlrq dqg zdjh2lqfrph jurzwk/ zklfk vxjjhvwv

wkdw zrunhuv zkr kdyh pdgh pxowlsoh mre fkdqjhv duh dgyhuvho| vhohfwhg1

4L zrxog olnh wr wkdqn Wkrpdv Durqvvrq/ Urjhu D{hovvrq/ Pduld Phonhuvvrq/ dqg Nduo0Jxvwdi

Oùijuhq/ zkr kdyh uhdg dqg frpphqwhg rq hduolhu yhuvlrqv ri wklv sdshu1
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4 Lqwurgxfwlrq

D frpprq vwduwlqj srlqw iru vwxg|lqj wxuqryhu lq wkh oderxu pdunhw lv wkdw lqglylgx0

dov fkdqjh mrev ehfdxvh wkh| ehqh�w iurp lw/ h1j1 wkurxjk kljkhu zdjhv1 Lqglylgxdov

fdq lqfuhdvh wkhlu hduqlqjv fdsdflw| dqg surgxfwlylw| e| lqyhvwlqj lq vnloov ru e|

fkdqjlqj mrev/ �qglqj d mre zkhuh wkhlu sduwlfxodu vnloov duh pruh ydoxdeoh1 Exughww

+4<:;, dujxhv/ iurp d wkhruhwlfdo vwdqgsrlqw/ wkdw mre vhdufk zkloh hpsor|hg lv pruh

frpprq dw wkh erwwrp hqg ri wkh zdjh glvwulexwlrq dqg wkdw mre vhdufk dfwlylw|

ghfuhdvhv zlwk lqfrph1 Mrydqrylf +4<:<, dujxhv wkdw zdjhv duh sduwo| ghwhuplqhg

e| d frpsrqhqw xqrevhuydeoh wr wkrvh rxwvlgh wkh �up/ d idfwru zh fdq fdoo *pdwfk

txdolw|*1 Khqfh/ wkh txdolw| ri d vshfl�f mre pdwfk zloo qrw rqo| d�hfw zdjhv dqg

zdjh jurzwk/ lw zloo dovr kdyh dq lpsdfw rq mre gxudwlrq dqg txlwwlqj ehkdylrxu1

Mre pdwfk txdolw| dw d vshfl�f srlqw lq wlph sduwo| ghshqgv rq fduhhu ghfl0

vlrqv pdgh e| wkh lqglylgxdo xs wr wkh wlph ri revhuydwlrq1 Dw wkh vdph wlph/ wkh

lqglylgxdo*v fduhhu klvwru| vljqdov wr wkh hpsor|hu wkh txdolw| ri suhylrxv dqg fxu0

uhqw pdwfkhv1 Dv pdwfk txdolw| sduwo| ghwhuplqhv zdjhv/ wkh ghshqghqfh ri pdwfk

txdolw| rq sdvw fduhhu ghflvlrqv fdxvhv d srwhqwldo hqgrjhqhlw| sureohp uhohydqw iru

hpslulfdo dqdo|vlv1 Wr lghqwli| wkh h�hfw ri mre fkdqjh dqg mre gxudwlrq rq zdjhv

dqg zdjh jurzwk/ lw lv qhfhvvdu| wr frqvlghu wkdw erwk mre fkdqjh dqg mre gxudwlrq

duh sduw ri wkh lqglylgxdo*v fduhhu fkrlfh1 Lq wklv sdshu/ L vwxg| wkh h�hfw ri mre

fkdqjh dqg mre gxudwlrq rq zdjhv dqg lqfrph/ dv zhoo dv zdjh dqg lqfrph jurzwk/

wdnlqj lqwr dffrxqw wkdw erwk mre gxudwlrq dqg mre fkdqjh duh srwhqwldoo| hqgrjh0

qrxv1 Lq dgglwlrq/ hdfk hpsor|hu fkdqjh vkrxog kdyh dq lpsdfw rq zdjhv dqg zdjh

jurzwk1 Khqfh/ L doorz iru pruh wkdq rqh hpsor|hu fkdqjh1

Dv phqwlrqhg deryh/ wkh vwdwxv ri wkh hpsor|hh*v fduhhu klvwru| fdq vljqdo wr d

survshfwlyh hpsor|hu wkh txdolw| ri suhylrxv pdwfkhv1 Li wkh hpsor|hh kdv d fduhhu

klvwru| frqvlvwlqj ri pdq| hpsor|hu fkdqjhv dqg vkruw mre gxudwlrqv/ wkh hpsor|hu

pd| frqfoxgh wkdw wkh hpsor|hh lv ri *srru txdolw|* ru glvor|do1 Juhhqzdog +4<;9,

dujxhv wkdw d zrun klvwru| frqvlvwlqj ri pdq| hpsor|hu fkdqjhv pd| vljqdo wr d

survshfwlyh hpsor|hu wkdw wkh hpsor|hh lv ri *srru* txdolw|/ zklfk frxog lq xhqfh
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zdjhv dw wkh qhz mre1 Jleerqv dqg Ndw} +4<<4, dujxh wkdw hpsor|huv kdyh dq

lqfhqwlyh wr od| r� srru txdolw| pdwfkhv1 Li dq lqglylgxdo kdv ehhq odlg r�/ wklv

frxog vljqdo wr d ixwxuh hpsor|hu wkdw wkh hpsor|hh zdv d *srru txdolw|* pdwfk dw

wkh odvw mre1 Khqfh d od|r� frxog kdyh d qhjdwlyh h�hfw rq vxevhtxhqw zdjhv1 Wkhuh

lv shukdsv qr qhhg wr pdnh d glvwlqfwlrq ehwzhhq od|r�v dqg yroxqwdu| mre fkdqjh

0 li hpsor|huv fdq zlwkkrog sd| ulvhv/ erqxvhv ru rwkhu shunv/ pruh rxwvlgh zdjh

r�huv zloo eh ghhphg idyrxudeoh e| wkh srru txdolw| pdwfk/ dqg frqvhtxhqwo| wkh

srru txdolw| pdwfk zloo eh pruh olnho| wr txlw yroxqwdulo|1 Li wkh fduhhu klvwru| ri

d survshfwlyh hpsor|hh vxjjhvwv wkdw kh zdv d srru txdolw| pdwfk dw suhylrxv mre/

wkh hpsor|hu pljkw zdqw wr dgmxvw wkh zdjh r�huhg dw wkh ehjlqqlqj ri wkh pdwfk

grzqzdugv/ dqg vxffhvvlyho| udlvh zdjhv dv lqirupdwlrq derxw wkh txdolw| ri wklv

vshfl�f pdwfk lqfuhdvhv1 Li mre fkdqjhuv duh dgyhuvho| vhohfwhg/ l1h1 gudzq iurp

d srro ri suhgrplqdqwo| *srru* pdwfkhv/ zh frxog xqghuhvwlpdwh wkh h�hfw ri mre

fkdqjh rq zdjhv1

D frpsohwho| gl�huhqw vfhqdulr lv vxjjhvwhg e| Od}hdu +4<;9,1 Kh dujxhv wkdw

ulydo �upv pd| vsrw kljk surgxfwlylw| hpsor|hhv dqg *udlg* wkh kljk surgxfwlylw|

hpsor|hh1 Li wklv zdv wkh fdvh/ zh zrxog ryhuhvwlpdwh wkh jdlqv iurp prelolw|/ vlqfh

mre txlwv zrxog eh pruh frpprq dprqj wkh jrrg txdolw| pdwfkhv1 Krzhyhu/ wklv

vfhqdulr vhhpv pruh sodxvleoh iru d sduwlfxodu vhjphqw ri wkh oderxu pdunhw iru

kljko| vshfldolvhg hpsor|hhv/ vxfk dv pdqdjhuv ru surihvvruv1 Lqgluhfw vxssruw iru

wklv wkhru| lv irxqg lq h1j1 Jduhq +4<;<,/ zkr wdnhv wkh yduldwlrq lq zdjhv qrw

h{sodlqhg e| revhuydeoh fkdudfwhulvwlfv wr eh d phdvxuh ri pdwfk txdolw|/ dqg �qgv

wkdw pdwfk txdolw| lv qhjdwlyho| fruuhodwhg zlwk mre gxudwlrq1 Kh frqfoxghv wkdw

wkh h�hfw ri mre gxudwlrq rq zdjhv lv xqghuhvwlpdwhg/ hvshfldoo| iru lqglylgxdov zlwk

vkruw mre gxudwlrqv1

Dv phqwlrqhg hduolhu/ fduhhu fkrlfh lv qrw vroho| d txhvwlrq ri mre fkdqjh/ lw

lv dovr d fkrlfh wr vwd| dw wkh fxuuhqw mre1 Zh revhuyh wkh zdjh iru wkrvh zkr

gr qrw fkdqjh mre/ jlyhq wkh fduhhu fkrlfh/ zklfk phdqv wkdw wkh ydoxh ri vwd|lqj

iru dq hpsor|hh zkr vwd|v lv kljkhu wkdq wkh ydoxh ri fkdqjlqj mrev1 Lq dgglwlrq/
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li suhgrplqdqwo| *jrrg pdwfkhv* vwd|/ wkhuh lv d srvlwlyh fruuhodwlrq ehwzhhq wkh

ghflvlrq wr vwd| dqg zdjhv/ dqg zh frxog ryhuhvwlpdwh wkh h�hfw ri mre gxudwlrq

rq zdjhv1 Deudkdp dqg Iduehu +4<;:, dqg Dowrqml dqg Vkdnrwnr +4<;:, wdnhv

mre pdwfk txdolw| dv d vwduwlqj srlqw wr vwxg| zkhwkhu wkh hpslulfdoo| revhuyhg

skhqrphqrq wkdw zdjhv ulvh zlwk mre gxudwlrq lv gxh wr xqrevhuyhg khwhurjhqhlw|1

Wkh| �qg wkdw wkh h�hfw ri mre gxudwlrq rq zdjhv lv ryhuhvwlpdwhg ehfdxvh ri wkh

srvlwlyh fruuhodwlrq ehwzhhq xqrevhuyhg khwhurjhqhlw| dqg mre gxudwlrq1 Wklv uhvxow

lv fkdoohqjhg e| Wrsho +4<<4,/ zkr dujxhv wkdw lq furvv0vhfwlrq vwxglhv rq zdjhv/

fxuuhqw mre whqxuh uh hfw pdlqo| dw zkdw srlqw lq wlph wkh lqglylgxdo uhfhlyhg klv

ehvw zdjh r�hu1 Li wkhuh lv d srvlwlyh h�hfw ri mre whqxuh rq zdjhv/ wkhuh zloo eh

ihzhu txlwv/ vlqfh wkh qhz zdjh pxvw frpshqvdwh iru wkh orvv ri vshfl�f fdslwdo dw

wkh rog mre1 Wklv uhgxfhv wkh dyhudjh zdjh dprqj mre vwd|huv1 Ixuwkhupruh/ wkh

zdjhv ri mre vwd|huv duh frpsduhg zlwk wkh zdjhv ri mre pryhuv/ zkr duh dvvxphg

wr fkdqjh mrev ehfdxvh lw lqfuhdvhv wkhlu zdjhv1

Wkh idfw wkdw wkhvh vwxglhv frph wr gl�huhqw frqfoxvlrqv derxw wkh h�hfw ri mre

gxudwlrq rq whqxuh vxjjhvw wkdw wr fruuhfwo| hvwlpdwh wkh zdjh h�hfwv ri mre gxudwlrq

dqg mre fkdqjh rq zdjhv/ erwk wkhvh fkrlfhv vkrxog eh lqfoxghg lq wkh zdjh htxdwlrq1

Lw dovr vxjjhvwv wkdw krz mre fkdqjhuv dqg mre vwd|huv duh vhohfwhg iurp wkh srro ri

doo hpsor|hhv +li suhgrplqdqwo| jrrg ru edg pdwfkhv txlw, lv ri lpsruwdqfh wr wkh

h�hfw ri mre gxudwlrq rq zdjhv1 Wklv prwlydwhv ph wr wuhdw erwk mre gxudwlrq dqg

mre fkdqjh dv srwhqwldoo| hqgrjhqrxv1

Wkh sdshu lv vwuxfwxuhg dv iroorzv= Lq vhfwlrq 5/ L ghvfuleh wkh zdjh htxdwlrq

dqg wkh zdjh jurzwk htxdwlrq1 Wkh gdwd vhw xvhg iru wkh hpslulfdo whvwv/ dqg wkh

hfrqrphwulf vshfl�fdwlrq duh suhvhqwhg lq vhfwlrq 61 Vhfwlrq 7 frqwdlqv hvwlpdwlrq

uhvxowv/ dqg frqfoxvlrqv duh irxqg lq vhfwlrq 81
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5 Wkh Zdjh Htxdwlrq

Ohw wkh orj zdjh iru lqglylgxdo � dw wlph | eh ghvfulehg e|=

*?��| ' kf n  �|k� n k26�| n #�| +4,

zkhuh  �| lv d yhfwru ri yduldeohv ghvfulelqj wkh lqglylgxdo*v kxpdq fdslwdo hqgrz0

phqw dw wlph |c vshfl�fdoo| vfkrrolqj dqg oderxu pdunhw h{shulhqfh1 Yduldwlrqv

lq zdjhv xqh{sodlqhg e| wkh kxpdq fdslwdo hqgrzphqw frqvwlvwv ri d v|vwhpdwlf

frpsrqhqw ghvfulelqj pdwfk txdolw|/ 6�|/ dqg d vwrfkdvwlf frpsrqhqw/ #�|/ zklfk

fdswxuhv xqrevhuyhg lqglylgxdo khwhurjhqhlw|1

Fduhhu fkrlfhv duh qrw kxpdq fdslwdo/ dqg li zh zdqw wr hvwlpdwh wkh h�hfw ri

fduhhu fkrlfhv rq zdjhv/ zh pxvw dvvxph vrphwklqj derxw krz wkh lqglylgxdo*v

fduhhu klvwru| zdv jhqhudwhg1 Mre prelolw| fdq eh vhhq dv d vruwlqj surfhvv/ zkhuh

lqglylgxdov duh vruwhg lqwr mrev zkhuh wkh| duh jrrg pdwfkhv/ dqg rxw ri mrev zkhuh

wkh| duh srru pdwfkhv1 Li wkhuh duh xqrevhuyhg idfwruv h{sodlqlqj fduhhu fkrlfhv/

dqg pdwfk txdolw| dw d vshfl�f mre sduwo| ghshqgv rq fduhhu fkrlfhv pdgh ehiruh zh

revhuyh wkh lqglylgxdo/ zh fdq h{sodlq d sduw ri pdwfk txdolw| e| wkh lqglylgxdo*v

fduhhu klvwru|1

514 Wkh Hpsor|hu*v Fkrlfh

Pdwfk txdolw| lv xqnqrzq wr erwk wkh hpsor|hh dqg wkh hpsor|hu dw wkh wlph d

qhz pdwfk lv hqwhuhg lqwr1 Wkh rqo| zd| iru wkh hpsor|hu wr dvvhvv wkh txdolw| ri d

vshfl�f pdwfk lv wr revhuyh wkh hpsor|hh rq wkh mre1 Dw wkh wlph d pdwfk lv hqwhuhg

lqwr/ wkh survshfwlyh hpsor|hu zdqwv wr irup dq h{shfwdwlrq ri wkh hpsor|hh*v olnho|

shuirupdqfh1

Lq dffrugdqfh zlwk Mrydqrylf +4<:<,/ Juhhqzdog +4<;9, dqg Jleerqv dqg Ndw}

+4<<4,/ lw fdq eh dujxhg wkdw wkrvh zkr kdyh fkdqjhg mrev pd| eh dgyhuvho| vhohfwhg

iurp wkh srro ri doo pdwfkhv1 Edg pdwfkhv duh pruh olnho| wr glvvroyh/ hlwkhu ehfdxvh

wkh| duh pruh olnho| wr �qg rxwvlgh idyrxudeoh zdjh r�huv/ ru ehfdxvh wkh| duh pruh

olnho| wr eh odlg r�1 Ehfdxvh ri wklv/ hpsor|huv pd| kdyh d qhjdwlyh h{shfwdwlrq ri
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wkh hpsor|hh*v shuirupdqfh dw d qhz mre/ li wkh hpsor|hh kdv d klvwru| ri pdq| mre

fkdqjhv dqg vkruw mre gxudwlrqv1

Dvvxph wkdw wkh hpsor|hu fdq r�hu wzr zdjh sdfndjhv zlwk htxdo suhvhqw ydoxh1

Rqh sd|phqw vfkhph r�huv wkh vdph zdjh ryhu wkh zkroh gxudwlrq ri wkh pdwfk/

wkh rwkhu r�huv d orz lqlwldo zdjh/ dqg surplvhv zdjh lqfuhdvhv frqglwlrqdo rq shu0

irupdqfh1 Zklfk rqh zloo wkh hpsor|hu suhihuB D sd|phqw vfkhph wkdw sd|v doo

zrunhuv wkh vdph +wkh zdjh htxdo wr surgxfwlylw| dw dyhudjh pdwfk txdolw|,/ uh0

jdugohvv ri surgxfwlylw|/ zrxog phdq wkdw orz txdolw| pdwfkhv zhuh sd|hg deryh

wkhlu shuirupdqfh iru wkh hqwluh gxudwlrq ri wkh pdwfk/ dqg kljk txdolw| pdwfkhv

zhuh sd|hg ehorz shuirupdqfh wkh hqwluh gxudwlrq ri wkh pdwfk15 Lq wklv fdvh wkh

kljk txdolw| pdwfkhv zrxog eh olnho| wr txlw/ dqg wkh orz txdolw| pdwfkhv zrxog

zdqw wr vwd|1 Krzhyhu/ wkh hpsor|hu suhihuv hpsor|lqj jrrg pdwfkhv1 E| r�hulqj d

sd|phqw vfkhph zlwk d orz lqlwldo zdjh/ dqg zdjh lqfuhdvhv frqglwlrqdo rq shuiru0

pdqfh/6 wkh hpsor|hu fdq dvvhvv wkh txdolw| ri wkh pdwfk zkloh wkh hpsor|hh lv rq

wkh mre1 Khqfh wkh hpsor|hu fdq uhgxfh wkh srwhqwldo orvv dvvrfldwhg zlwk klulqj d

edg pdwfk1 D jrrg pdwfk zloo kdyh wr vwd| zlwk wkh hpsor|hu iru d orqjhu shulrg/

wr uhfhlyh wkh kljk zdjh dvvrfldwhg zlwk klv shuirupdqfh/ dqg li kh fkdqjhv mrev kh

zloo orvh wkh lqyhvwphqw kh pdgh lq vkrzlqj wkh hpsor|hu kh lv d jrrg pdwfk1

Vr/ dw wlph |/ zkhq wkh hpsor|hh kdv ehhq hpsor|hg ( |hduv dw wkh fxuuhqw mre/

wkh pdwfk txdolw| frpsrqhqw fdq eh ghvfulehg e|=

6�| ' @f n @�(�| n @2.�| n e�| +5,

zkhuh (�| lv wkh gxudwlrq ri wkh mre khog dw wlph |/ dqg .�| lv wkh qxpehu ri mre

5Wkh hpsor|hu zdqwv wr frqvwuxfw d sd|phqw vfkhph wkdw pdnhv jrrg txdolw| pdwfkhv vwd|/ dqg

edg txdolw| pdwfkhv vkrxog qrw eh sd|hg wrr pxfk1 Rwkhu lqfhqwlyh h�hfwv ri dq xszdug vorslqj

zdjh0whqxuh sur�oh duh glvfxvvhg lq h1j1 Vdors dqg Vdors +4<:9,/ zkr dujxh wkdw dq xszdug vorslqj

zdjh0whqxuh sur�oh fdq dfw dv d vfuhhqlqj ghylfh wr hqvxuh orz wxuqryhu1 Od}hdu +4<;4/ 4<<8, dqg

Fduplfkdho +4<;<, glvfxvv krz d sd|phqw vfkhph zlwk dq xszdug vorslqj zdjh sur�oh r�hu wkh

uljkw lqfhqwlyhv iru zrunhuv qrw wr vklun1
6Wklv zdjh lqfuhdvh fdq wdnh wkh irup ri h1j1 lqwhuqdo surprwlrq/ erqxvhv ru shunv/ li wkh zdjh

ohyho lv khdylo| frqwuroohg e| uhjxodwlrqv ru vhw e| froohfwlyh djuhhphqw1
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fkdqjhv ehiruh wkh fxuuhqw pdwfk> .�| lv d frqvwdqw iru wkh fxuuhqw hpsor|hu ryhu wkh

hqwluh gxudwlrq ri wkh pdwfk1 e�| lv d udqgrp huuru whup/ fdswxulqj h1j1 xqrevhuyhg

pdwfk vshfl�f khwhurjhqhlw| dw wkh fxuuhqw mre1 L h{shfw @� : fc ehfdxvh ri wkh

vwuxfwxuh ri wkh ghvluhg sd|phqw vfkhph 0 wkdw hpsor|huv zrxog olnh wr r�hu dq

xszdugv vorslqj sd|phqw vfkhph wr r�hu wkh uljkw lqfhqwlyhv wr hpsor|hhv1 Li mre

fkdqjh vljqdov wr wkh hpsor|hu wkdw wkh survshfwlyh hpsor|hh kdv suhylrxvo| ehhq d

srru txdolw| pdwfk/ L h{shfw wkdw @2 	 f�

515 Wkh Lqglylgxdo*v Fkrlfh

Zh dvvxph wkdw wkh lqglylgxdo*v fduhhu klvwru| lv jhqhudwhg e| lqfrph pd{lplvdwlrq1

Wkh lqglylgxdo zloo fkdqjh mrev li wkh qhw ehqh�w ri grlqj vr lv srvlwlyh/ l1h1=

�� '

;A?
A=

� li `6

�
�` r

�
� �� : f

f li `6

�
�` r

�
� �� � f

+6,

zkhuh �� ' � li zh revhuyh d mre fkdqjh/ dqg �� ' f li wkh lqglylgxdo grhv qrw

fkdqjh mrev1 `6

�
lv wkh suhvhqw ydoxh ri wkh h{shfwhg lqfrph vwuhdp li wkh lqglylgxdo

fkdqjhv mrev/ dqg ` r

�
lv wkh suhvhqw ydoxh ri wkh h{shfwhg lqfrph vwuhdp zlwk wkh

fxuuhqw hpsor|hu1 �� lv wkh prelolw| frvw1 Wkh lqglylgxdo zloo fkdqjh mrev li wkh

suhvhqw ydoxh ri wkh h{shfwhg lqfrph vwuhdp dw wkh qhz mre lv kljkhu wkdq wkh

suhvhqw ydoxh ri wkh lqfrph vwuhdp dw wkh fxuuhqw mre/ dqg wklv gl�huhqfh pxvw eh

odujh hqrxjk wr fryhu prelolw| frvw1

Wkh lqglylgxdo zloo fkrrvh d vwudwhj| iru zklfk wkh h{shfwhg suhvhqw ydoxh lv

wkh kljkhvw/ zklfk phdqv wkdw iru dq lqfrph pd{lplvlqj lqglylgxdo wkh ydoxh ri wkh

revhuyhg fduhhu vwudwhj| zrxog eh kljkhu wkdq wkh ydoxh ri doo rwkhu vwudwhjlhv1 Dv zh

revhuyh wkh zdjhv jlyhq wkh fkrvhq fduhhu vwudwhj|/ zh kdyh d srwhqwldo sureohp ri

vhoi0vhohfwlrq1 Dq lqglylgxdo zkr kdv qrw fkdqjhg mrev/ kdv vwd|hg zlwk klv fxuuhqw

hpsor|hu ehfdxvh wklv vwudwhj| kdv d kljkhu ydoxh wkdq fkdqjlqj mrev 0 kh kdv qrw

irxqg d ehwwhu pdwfk1 Dq lqglylgxdo zkr kdv fkdqjhg hpsor|hu/ kdv grqh vr ehfdxvh

kh kdv irxqg d ehwwhu pdwfk1
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516 Wkh Zdjh Jurzwk Htxdwlrq

Dvvxplqj wkdw uhwxuqv rq wkh vwdqgdug kxpdq fdslwdo yduldeohv E �� duh frqvwdqw

Ek�� ' k�f ' k��/ zkloh wkh uhwxuqv rq pdwfk txdolw| lv wlph +ru pdwfk, vshfl�f/

wkh zdjh jurzwk iru lqglylgxdo � ehwzhhq wzr srlqwv lq wlph | ' f dqg | ' � lv

ghvfulehg e|=

{*?�� ' kf� nk�� �� n k2�6�� n #�� � dkff nk�f �f n k2f6�f n #�fo

' Ekf� � kff� nk�{ � n k2�{6� n Ek2� � k2f�6�f n E#�� � #�f� +7,

' hkf nk�{j� n k2�{6� n �6�f n >�

zkhuh {6� ' 6�� � 6�f� Lq htxdwlrq Ee�/ hkf lv d frqvwdqw fdswxulqj fkdqjhv lq

jhqhudo surgxfwlylw|/ { � lv d yhfwru ghvfulelqj fkdqjhv lq wkh lqglylgxdo*v kxpdq

fdslwdo hqgrzphqw dqg 6�f lv wkh pdwfk txdolw| dw wkh mre khog dw | ' f� Wlph

lqyduldqw xqrevhuyhg lqglylgxdo khwhurjhqhlw| lv fdqfhoohg rxw1

{6� lv wkh fkdqjh lq pdwfk txdolw|/ zklfk fdq eh ghvfulehg e| wkh fkdqjhv lq

fduhhu klvwru|/ vr wkdw=

li {. : f {6� ' @�{(� n @2{.� n D�

li {. ' f {6� ' @�{(� n D�
+8,

Fkdqjhv lq pdwfk txdolw| zloo frph derxw dv dq h�hfw ri hpsor|hu fkdqjh ru

ehfdxvh zrunhuv jhw ehwwhu pdwfkhv rq wkh mre1 Iru wkh lqglylgxdo/ zh zrxog h{shfw

wkdw jlyhq fkdqjhv lq wkh kxpdq fdslwdo hqgrzphqw/ dqg wkh orvv ri lqyhvwphqw li

kh fkdqjhv hpsor|hu +zklfk lv phdvxuhg e| orvv ri mre gxudwlrq, kh zrxog kdyh d

kljkhu zdjh jurzwk wkdq li kh vwd|hg zlwk klv hpsor|hu 0 rwkhuzlvh kh zrxog qrw

pryh1 Wkh huuru whup/ ED� ' e�� � e�f� c uh hfwv wkh fkdqjh lq wkh pdwfk vshfl�f

huuru ehwzhhq | ' f dqg | ' �� Wkh hpsor|hh fdq dffhsw d zdjh ohyho fxw zkhq d

qhz pdwfk lv hqwhuhg lqwr/ surylghg wkdw kh h{shfwv d vx!flhqwo| kljk zdjh jurzwk1

Wkh zdjh ohyho dw wkh ehjlqqlqj ri d qhz mre pdwfk lv wkxv qrw qhfhvvdulo| kljkhu

wkdq wkh fxuuhqw zdjh1
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6 Gdwd dqg Hfrqrphwulf Vshfl�fdwlrq

Wkh gdwd vhw lv frqvwuxfwhg iurp wkh Ohyho ri Olylqj Vxuyh|v 4<;4 dqg 4<<41 Wkh

Ohyho ri Olylqj Vxuyh|v frqvwlwxwh d sdqho gdwd vxuyh| ri lqglylgxdov olylqj lq Vzh0

ghq1 Iru d ghvfulswlrq ri wkh Ohyho ri Olylqj Vxuyh|v/ vhh Hulnvvrq dqg Èehuj +4<;:,1

Wkh vdpsoh xvhg lv d vxevhw ri wkh frpsohwh gdwd vhw/ frqvlvwlqj ri 44:5 lqglylgxdov

zkr zhuh lq jdlqixo hpsor|phqw erwk lq 4<;4 dqg 4<<4/ dqg kdg d wd{deoh lqfrph lq

erwk |hduv1 Yduldeoh ghvfulswlrqv duh irxqg lq Wdeoh 4 dqg ghvfulswlyh vwdwlvwlfv duh

irxqg lq Wdeoh 51 :49 lqglylgxdov lq wkh vdpsoh kdyh qrw fkdqjhg hpsor|hu/ dqg 789

lqglylgxdov kdyh fkdqjhg hpsor|hu dw ohdvw rqfh ehwzhhq 4<;4 dqg 4<<41 Krzhyhu/

zh gr qrw nqrz wkh qxpehu ri hpsor|hu fkdqjhv ehwzhhq 4<;4 dqg 4<<4 E{.� iru

wkrvh zkr fkdqjhg mrev1 Wkh qxpehu ri hpsor|hu fkdqjhv ehwzhhq 4<;4 dqg 4<<4

lv frpsxwhg xvlqj rwkhu lqirupdwlrq derxw wkh fduhhu klvwru|1 D ghvfulswlrq ri krz

wklv yduldeoh zdv frqvwuxfwhg lv irxqg lq Dsshqgl{ D1

Wkh hvwlpdwlrqv duh grqh zlwk wzr gl�huhqw lqfrph phdvxuhv 0 jurvv krxuo|

zdjhv dqg jurvv lqfrph iurp jdlqixo hpsor|phqw1 Wkh jurvv krxuo| zdjh udwh lv

frpsxwhg iurp uhsruwhg zdjhv dqg vdodulhv dw wkh wlph ri wkh vxuyh|v1 Jurvv lqfrph

iurp jdlqixo hpsor|phqw duh wdnhq iurp wkh wd{ dvvhvvphqw �ohv iru lqfrph |hduv

4<;4 dqg 4<<417

Li zh vwxg| Wdeoh 5/ zh vhh wkdw wkrvh zkr kdyh fkdqjhg mrev dw ohdvw rqfh

ehwzhhq 4<;4 dqg 4<<4 E{. : f� duh rq dyhudjh |rxqjhu dqg kdyh vkruwhu fduhhu

klvwrulhv wkdq wkrvh zkr glg qrw fkdqjh mrev1 Wkrvh zkr kdyh fkdqjhg mrev kdyh

dovr lqyhvwhg pruh lq dgglwlrqdo vfkrrolqj ehwzhhq 4<;4 dqg 4<<41 Wkh| dovr kdyh

vkruwhu mre gxudwlrqv lq 4<;41

Dv fdq eh vhhq lq Wdeoh 5/ mre fkdqjhuv kdyh orzhu zdjhv dqg orzhu lqfrphv lq

4<;4/ zkloh wkhuh lv qr vljql�fdqw gl�huhqfh lq zdjh ohyhov lq 4<<41 Dyhudjh |hduo|

lqfrph lv kljkhu erwk lq 4<;4 dqg 4<<4 iru wkrvh zkr glg qrw fkdqjh hpsor|hu1

7D wd{ uhirup lq 4<<4 kdv ohg wr uhgh�qlwlrqv ri lqfrph gh�qlwlrqv1 Lq wklv vwxg|/ jurvv lqfrph

iurp jdlqixo hpsor|phqw lv wkh vxp ri lqfrph iurp hpsor|phqw/ vhoi0hpsor|phqw dqg iduplqj/

plqxv ghgxfwlrqv iru gh�flw lq d vrxufh ri lqfrph1
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Wdeoh 4= Yduldeoh ghvfulswlrq dqg ghvfulswlyh vwdwlvwlfv1 Hqwu| lv vdpsoh phdq1

Yduldeoh Ghvfulswlrq

�C. Djh lq |hduv lq 4<;41

7.f Gxpp| yduldeoh1 Ihpdoh@41

�H� Gxpp| yduldeoh1 4 li pduulhg ru frkdelwlqj lq 4<;41

�b� Gxpp| yduldeoh1 4 li pduulhg ru frkdelwlqj lq 4<<41

{� Gxpp| yduldeoh1 {� ' � li �H� 9' �b��

7H� Qxpehu ri |hduv lq vfkrrolqj/ 4<;41

7b� Qxpehu ri |hduv lq vfkrrolqj/ 4<<41

{7 7b�� 7H��

fH� Qxpehu ri |hduv lq jdlqixo hpsor|phqw/ 4<;41

fb� Qxpehu ri |hduv lq jdlqixo hpsor|phqw/ 4<<41

{f fb��fH��

(H� Vhqlrulw| zlwk wkh fxuuhqw hpsor|hu lq 4<;41

(b� Vhqlrulw| zlwk wkh fxuuhqw hpsor|hu lq 4<<41

{( (b��(H��

. Qxpehu ri hpsor|hu fkdqjhv +wrwdo,1

{. Qxpehu ri hpsor|hu fkdqjhv 4<;4 wr 4<<41

�H� Jurvv krxuo| zdjh udwh 4<;4/ VHN/ 4<<4 sulfhv1

�b� Jurvv krxuo| zdjh udwh 4<<4/ VHN/ 4<<4 sulfhv1

{� E�b�� �H�� *�H��

UH� Jurvv |hduo| lqfrph iurp jdlqixo hpsor|phqw 4<;4/ VHN/ 4<<4 sulfhv1

Ub� Jurvv |hduo| lqfrph iurp jdlqixo hpsor|phqw 4<<4/ VHN/ 4<<4 sulfhv1

{U EUb�� UH�� *UH��



Mre Fkdqjh dqg Dgyhuvh Vhohfwlrq 43

Wdeoh 5= Ghvfulswlyh vwdwlvwlfv1 Hqwu| lv vdpsoh phdq1

Yduldeoh Doo {. ' f {. : f

�C. 66184 681<: 5<196 -

7.f 3184 3184 3184

�H� 319< 31:: 3189 -

�b� 31;5 31;5 31;5

{� 3159 314< 3169 -

7H� 431;; 431;6 431<8 -

7b� 44186 44165 441;9 -

{7 3198 317< 31<4 -

fH� 461:: 49146 43139 -

fb� 55144 571:6 4;133 -

{f ;167 ;193 :1<7 -

(H� :15; <144 7174 -

(b� 46146 4<149 6199 -

{( 81;7 43138 031:8 -

. 5194 41<8 6198 -

{. 31<: 0 41<7 -

�H� ;6144 ;71<: ;314; -

�b� ;8147 ;81;8 ;7136

{� 313: 3137 3146 -

UH� 473 533 483 933 456 <33 -

Ub� 4:9 :33 4;4 933 4:4 833 -

{U 3196 3179 31<3 -

? 44:5 :49 789

- 0 Gl�huhqfh lq jurxs phdqv duh vljql�fdqw dw wkh �yh shu fhqw ohyho1
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Wdeoh 6= Zdjh/ lqfrph dqg zdjh dqg lqfrph jurzwk e| qxpehu ri mre fkdqjhv

ehwzhhq 4<;4 dqg 4<<41 Hqwu| lv vdpsoh phgldq1

{. `H� `b� {� UH� Ub� {U q

f ::1<8 ::133 03134 483 433 496 933 3146 :49

� :81:5 ::133 3134 467 433 486 733 3166 536

2 :81:5 ::133 3135 466 533 493 333 3158 47;

� :415: :8133 3146 455 633 489 433 317: 94

e 991;5 :4133 314: <7 733 458 633 319; 58

D :415: 99133 3136 44< 733 48; 433 3133 4<

Doo :81:5 :918 3133 473 433 493 833 314< 44:5

Zdjh dqg lqfrph jurzwk/ krzhyhu/ lv vxevwdqwldoo| kljkhu iru mre fkdqjhuv wkdq

iru wkrvh zkr glg qrw fkdqjh mrev ehwzhhq 4<;4 dqg 4<<41 Wkh jurzwk lq dyhudjh

lqfrph ehwzhhq 4<;4 dqg 4<<4 lv vxevwdqwldoo| orzhu wkdq wkh dyhudjh lqfrph jurzwk

0 jurzwk lq dyhudjh lqfrph lv 5: shu fhqw/ frpsduhg zlwk dq dyhudjh lqfrph jurzwk

ri 96 shu fhqw1 Wkh uhdvrq iru wklv pd| eh wkdw vrph lqglylgxdov kdyh lqfuhdvhg

wkhlu dqqxdo zrun krxuv vxevwdqwldoo|18

Lq Wdeoh 6/ zh �qg jurvv krxuo| zdjh udwhv dqg jurvv lqfrph e| wkh qxpehu ri

mre fkdqjhv ehwzhhq 4<;4 dqg 4<<419 Wkhuh lv d whqghqf| wkdw wkh qxpehu ri mre

fkdqjhv ehwzhhq 4<;4 dqg 4<<4 ghfolqhv zlwk wkh zdjh ohyho lq 4<;4/ dw ohdvw iru

wkrvh zlwk uhodwlyho| ihz mre fkdqjhv/ zklfk lqglfdwhv wkdw mre fkdqjhv duh pruh

frpprq dw wkh erwwrp hqg ri wkh zdjh glvwulexwlrq1 Wkh vdph wuhqg lv vhhq iru

lqfrph ohyhov lq 4<;41 Zdjh dqg lqfrph jurzwk lqfuhdvhv zlwk wkh qxpehu ri mre

fkdqjhv dw �uvw/ exw dv wkh qxpehu ri mre fkdqjhv lqfuhdvh/ wkh zdjh dqg lqfrph

8Dyhudjh lqfrph jurzwk zrxog eh �L @
4

q

S
l

L4l�L3l

L3l
/ zkloh jurzwk lq dyhudjh lqfrph lv i�L @

4

q +
S

l
L4l�

S
l
L3l,

4

q

S
l
L3l

= Wkh glvfuhsdqf| ehwzhhq wkhvh phdvxuhv lv pdlqo| gxh wr wkh idfw wkdw vrph

lqglylgxdov kdyh yhu| orz lqfrphv lq 4<;41
9Lq Wdeoh 6/ L kdyh fkrvhq wr uhsruw wkh phgldq/ vlqfh wkh phdqv duh khdylo| lq xhqfhg e| d

ihz revhuydwlrqv zlwk yhu| orz lqfrphv lq 4<;41
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jurzwk ghfuhdvhv1

614 Hfrqrphwulf Vshfl�fdwlrq ri wkh Zdjh Htxdwlrq

Wkh Zdjh Ohyho Htxdwlrq

Wkh fkrlfh ri hpsor|hu fkdqjh dqg mre gxudwlrq lv hqgrjhqrxv wr wkh revhuyhg

zdjh ohyho dqg zdjh jurzwk/ zklfk frpsolfdwhv dq| dwwhpsw wr rewdlq xqeldvhg

hvwlpdwhv ri wkh h�hfw ri qxpehu ri mre fkdqjhv dqg mre gxudwlrq rq zdjhv1 Wkh

dfwxdo kxpdq fdslwdo dqg shuvrqdo fkdudfwhulvwlfv duh vxevwlwxwhg iru wkh yhfwru gh0

vfulelqj kxpdq fdslwdo/ vr wkdw  �| ' i7.f�|c��|c 7�|c f�|c f
2

�|
j> zkhuh wkh hohphqwv

duh gh�qhg lq Wdeoh 41

Wkh zdjh htxdwlrq lv=

*?��| ' Ekf n k2 � @f� n q�7.f�| n q2��| n q�7�| n qef�| n qDf
2

�|

nEk2 � @��(�| n Ek2 � @2�.�| n E#�| n k2e�|� +9,

' qf n q�7.f�| n q2��| n q�7�| n q�f�| n qef
2

�|
n qD(

nqS.�| n 0�|

zkhuh q��qD duh hohphqwv ri wkh yhfwru k� lq htxdwlrq E�� � Wkh udqgrp huuru whup

0�| zloo fdswxuh erwk lqglylgxdo khwhurjhqhlw| dqg pdwfk vshfl�f khwhurjhqhlw|1 Dq

ruglqdu| ohdvw vtxduhv hvwlpdwlrq ri wkh zdjh htxdwlrq ES�/ zlwk wkh fduhhu yduldeohv

.�| dqg (�| zrxog eldv wkh h�hfw ri pdwfk txdolw| rq zdjhv/ vlqfh wkh yduldeohv

uhodwhg wr fduhhu fkrlfh duh olnho| wr eh fruuhodwhg zlwk wkh huuru whup1

E| lqvwuxphqwlqj wkh fduhhu fkrlfh yduldeohv lq txhvwlrq . dqg(/ zh fdq frqwuro

iru wkh lq xhqfh ri lqglylgxdo dqg pdwfk vshfl�f khwhurjhqhlw| lq wkh fduhhu fkrlfh

yduldeohv/ dqg khqfh jhw xqeldvhg hvwlpdwhv ri wkh h�hfw ri fduhhu fkrlfh rq zdjhv1

Wkh zdjh htxdwlrq lv uhzulwwhq=

*?��| ' qf n q�7.f�| n q2��| n q�7�| n qef�| n qDf
2

�|
n qSf(�|

nq. e.�| n 0W
�|

+:,
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zkhuh f(�| dqg e.�| duh lqvwuxphqwv iru mre gxudwlrq dqg wkh qxpehu ri mre fkdqjhv

ryhu wkh fduhhu klvwru|1 D ghvfulswlrq ri krz wkhvh lqvwuxphqwv zhuh fuhdwhg lv irxqg

lq Dsshqgl{ D1 Wkh hvwlpdwhv ri qS dqg q. lq htxdwlrq E.� vkrxog/ lq sulqflsoh/ qrw

eh eldvhg iurp wkh h{lvwhqfh ri srwhqwldo vhoi0vhohfwlrq ru dgyhuvh vhohfwlrq1

Zh fdq lqihu wkh h{lvwhqfh ri dgyhuvh vhohfwlrq e| frpsdulqj hvwlpdwhv lq htxd0

wlrqv ES� dqg E.�1 Ohw qK

.
eh wkh eldvhg +ruglqdu| ohdvw vtxduhv, hvwlpdwh ri q. lq wkh

hvwlpdwlrq ri htxdwlrq ES� c dqg q�

.
wkh xqeldvhg hvwlpdwh ri q. lq htxdwlrq E.� � Li

q�

.
: qK

.
c wkhuh lv d qhjdwlyh fruuhodwlrq ehwzhhq xqrevhuyhg idfwruv lq wkh ghflvlrq

wr fkdqjh mrev dqg wkh zdjh ohyho1 Khqfh zh frqfoxgh wkdw lqglylgxdov zkr fkdqjh

mrev duh dgyhuvho| vhohfwhg iurp wkh srro ri doo pdwfkhv1 Li/ rq wkh rwkhu kdqg/

q�

.
	 qK

.
c wkhuh zrxog eh d srvlwlyh fruuhodwlrq ehwzhhq xqrevhuyhg idfwruv lq wkh

ghflvlrq wr pryh dqg zdjh ohyhov/ dqg wkh srvlwlyh zdjh ohyho h�hfw ri fkdqjlqj mrev

zrxog eh odujhu wkdq wkh h{shfwhg qhjdwlyh h�hfw ri fkdqjlqj mrev1 Lq wklv fdvh/

zh kdyh qr vxssruw wr frqfoxgh wkdw mre fkdqjhuv duh dgyhuvho| vhohfwhg1 Lqvwhdg

zh zrxog dujxh wkdw mre fkdqjhuv duh sulpdulo| gudzq iurp *jrrg* pdwfkhv/ lq olqh

zlwk h1j1 Wrsho +4<;9,1

Li q�

.
	 fc l1h1 wkhuh lv d qhjdwlyh h�hfw ri mre fkdqjh rq zdjhv diwhu fruuhfwlqj iru

srwhqwldo hqgrjhqhlw|/ zh zrxog frqfoxgh wkdw mre fkdqjh *vwljpdwlvhv* wkh hpsor|hh/

vr wkdw jlyhq wkh lqglylgxdo*v delolwlhv/ wkh hpsor|hu kdv d qhjdwlyh h{shfwdwlrq ri

wkh lqglylgxdo*v shuirupdqfh/ dqg wkdw wklv qhjdwlyh h{shfwdwlrq lqfuhdvhv zlwk wkh

qxpehu ri mre fkdqjhv1

Vlqfh zh dujxh wkdw mre fkdqjhuv pd| eh gudzq sulpdulo| iurp wkh *edg* pdwfkhv/

mre vwd|huv vkrxog eh wkh *jrrg* pdwfkhv1 Li q�

S
	 qK

S
c zh zrxog kdyh d srvlwlyh fruuh0

odwlrq ehwzhhq xqrevhuyhg idfwruv ghflglqj mre gxudwlrq dqg zdjh ohyhov/ lqglfdwlqj

wkdw lqglylgxdov zkr vwd| orqjhu dw wkhlu mre duh wkh *jrrg* pdwfkhv1 Ilqdoo|/ li

q�

S
: qK

S
c zh zrxog frqfoxgh wkdw wkhuh lv d qhjdwlyh fruuhodwlrq ehwzhhq xqrevhuyhg

idfwruv ghflglqj mre gxudwlrq dqg zdjh ohyhov/ lqglfdwlqj wkdw edg pdwfkhv vwd|1

Wkh Zdjh Jurzwk Htxdwlrq

Dsduw iurp wkh sureohpv ri hqgrjhqhlw| phqwlrqhg hduolhu/ hvwlpdwlrq ri wkh zdjh
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jurzwk htxdwlrq dovr lqyroyhv vrph dgglwlrqdo frpsolfdwlrqv1 Wkh �uvw sureohp lv

pxowlfroolqhdulw| 0 olqhdu ghshqghqfh ehwzhhq h{sodqdwru| yduldeohv1 L kdyh wkhuhiruh

h{foxghg wkh vtxduh whup rq h{shulhqfh1 L dovr qhhg dq hvwlpdwh ri mre pdwfk txdolw|

lq 4<;4/ zklfk lv qrw dydlodeoh lq wkh gdwd1 L kdyh fkrvhq wkh uhvlgxdo iurp dq

hvwlpdwlrq ri d furvv0vhfwlrq zdjh ohyho htxdwlrq iru 4<;4 dv sur{| iru mre pdwfk

txdolw| lq 4<;41 Wkh uhvxowv iurp wkh hvwlpdwlrq ri wkh xqghuo|lqj zdjh htxdwlrq lv

irxqg lq Dsshqgl{ D1:

Wkh sur{| lv=
g6H�� ' +� � ~�

ew +;,

zkhuh +� lv wkh ghshqghqw yduldeoh/ *?�H� dqg *? UH� uhvshfwlyho|/ zkloh ~� lv

d yhfwru zklfk rqo| frqwdlqv kxpdq fdslwdo yduldeohv1 Wklv phdqv wkdw zh fdq

lqwhusuhw g6H�� dv d ixqfwlrq ri wkh ghwhuplqdqwv ri pdwfk txdolw| lq 4<;4 +f1i1

htxdwlrq 5, dqg ri xqrevhuyhg lqglylgxdo idfwruv1;

Wkh zdjh jurzwk htxdwlrq lv zulwwhq

{*?�� ' hkf n q�7.f� n q2{�� n q�{7� n qe{f� n � g6H�� n Ek2� � @��{(�

:L kdyh whvwhg rwkhu srvvleoh sur{lhv> wkh zdjh ohyho lq 4<;4/ wkh kxpdq fdslwdo hqgrzphqw

dqg wkh +hvwlpdwhg, fduhhu fkrlfh yduldeohv lq 4<;41 Wkhvh sur{lhv fuhdwh vhyhuh sureohpv ri

pxowlfroolqhdulw|1 D whvw iru pxowlfroolqhdulw| dv vxjjhvwhg e| Ehovoh| hw1do1 +4<;3, vxjjhvwv wkdw

wkh sur{| jlyhq e| htxdwlrq +;, lv ohvv sureohpdwlf1
;D srwhqwldo sureohp lv wkdw wkh sur{| pljkw eh eldvhg e| frqvwuxfwlrq 0 wkh xqghuo|lqj zdjh

htxdwlrq lv qrw fruuhfwhg iru srvvleoh hqgrjhqhlw| lq wkh fduhhu fkrlfh1 Wklv phdqv wkdw zh zloo

uhlqwurgxfh lqglylgxdo khwhurjhqhlw| dorqj zlwk pdwfk vshfl�f khwhurjhqhlw| dw w @ 3 lqwr wkh zdjh

jurzwk htxdwlrq1 Vlqfh rqh fdq dujxh wkdw lqlwldo pdwfk txdolw| pd| eh fruuhodwhg zlwk ixwxuh fduhhu

fkrlfhv/ wkhuh lv d ulvn wkdw wkh sur{| lv fruuhodwhg zlwk wkh huuru whup ri wkh vxevhtxhqw zdjh

jurzwk htxdwlrq1 L kdyh dovr hvwlpdwhg wkh zdjh jurzwk htxdwlrq zlwkrxw wklv sur{|1 H{fhsw iru

d vxevwdqwldo uhgxfwlrq lq U5> L dovr irxqg wkdw wkh sdudphwhu hvwlpdwhv iru wkh kxpdq fdslwdo

yduldeohv zhuh voljkwo| orzhu/ dqg wkh sdudphwhu hvwlpdwhv iru wkh fduhhu yduldeohv zhuh voljkwo|

kljkhu/ lq frpsdulvrq zlwk wkh uhvxowv rewdlqhg zkhq gp;4 lv lqfoxghg lq wkh uhjuhvvlrq1 Wkh odwwhu

uhvhpeohv wkh eldv rqh zrxog h{shfw iurp h{foxvlrq ri +d fruuhfw phdvxuh ri, lqlwldo pdwfk txdolw|

iurp wkh zdjh jurzwk htxdwlrq1
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nEk2� � @2�{.�| n E>� n k2� � D��

' hkf n q�7.f� n q2{�� n q�{7� n qe{f� n � g6H�� n qS{(� +<,

nq.{.� n )�

zkhuh g6H�� lv wkh sur{| iru pdwfk txdolw| lq 4<;4/ {(� lv wkh fkdqjh lq mre gxudwlrq

dqg {.� lv wkh qxpehu ri mre fkdqjhv ehwzhhq 4<;4 dqg 4<<41 q� � qe duh wkh

hohphqwv ri wkh yhfwruk� lq htxdwlrq Ee�1 Djdlq/ wkh h�hfw rq zdjh jurzwk ri fkdqjh

lq mre gxudwlrq dqg wkh qxpehu ri mre fkdqjhv pd| eh eldvhg li zh hvwlpdwh htxdwlrq

Eb� e| ruglqdu| ohdvw vtxduhv1 Ehfdxvh ri wkh srwhqwldo sureohp ri hqgrjhqhlw|/ qS

dqg q. pd| eh eldvhg/ vlqfh xqrevhuyhg pdwfk vshfl�f khwhurjhqhlw| h{sodlqlqj

fduhhu fkrlfhv pd| eh fruuhodwhg zlwk zdjhv1 Zh ulvn wr xqghuydoxh wkh h�hfw ri

mre fkdqjh rq zdjh jurzwk/ vlqfh lqglylgxdov zlwk pdq| mre fkdqjhv ulvn ehlqj

dgyhuvho| vhohfwhg iurp wkh srro ri doo pdwfkhv1 Wkh phwkrg iroorzhg wr fruuhfw

iru wkh srvvleoh hqgrjhqhlw| lv/ dv deryh/ wr fuhdwh lqvwuxphqwv iru wkh fduhhu fkrlfh

yduldeohv 0 qxpehu ri mre fkdqjhv gxulqj wkh shulrg dqg wkh fkdqjh lq mre gxudwlrq1

Wkh fuhdwlrq ri wkhvh lqvwuxphqw yduldeohv lv ghvfulehg lq Dsshqgl{ D1

Frqvhtxhqwo| zh hvwlpdwh d zdjh jurzwk htxdwlrq zlwk �wwhg ydoxhv=

{*?�� ' hkf n q�7.f� n q2{�� n q�{7� n qe{f� n � g6H��

nqSg{(� n q.g{.� n )W

�
+43,

zkhuh g{(� lv wkh lqvwuxphqw iru fkdqjh lq mre gxudwlrq dqg g{.� lqvwuxphqw iru

wkh qxpehu ri mre fkdqjhv1 Wkh hvwlpdwhv ri wkh sdudphwhuv qS dqg q. vkrxog lq

sulqflsoh eh xqeldvhg hvwlpdwhv ri wkh h�hfw ri mre gxudwlrq dqg qxpehu ri mre

fkdqjhv rq zdjh jurzwk1

Zh fdq lqihu dgyhuvh vhohfwlrq e| frpsdulqj hvwlpdwhv lq htxdwlrqv Eb� dqg E�f�1

Ohw qK

.
eh wkh eldvhg hvwlpdwh ri q. lq wkh hvwlpdwlrq ri htxdwlrq Eb� c dqg q�

.
wkh

xqeldvhg hvwlpdwh ri q. lq htxdwlrq E�f� � Li q�

.
: qK

.
c zh frqfoxgh wkdw mre fkdqjhuv

duh dgyhuvho| vhohfwhg1 Zh fdq dovr whvw iru vhoi0vhohfwlrq lq wkh ghflvlrq wr vwd| dw

wkh odvw mre 0 li q�

S
	 qK

S
c wkhuh lv srvlwlyh fruuhodwlrq ehwzhhq xqrevhuyhg idfwruv
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ghflglqj mre gxudwlrq dqg zdjh jurzwk/ lqglfdwlqj wkdw wkrvh zkr gr qrw fkdqjh

mrev gr vr ehfdxvh wkh| ehqh�w iurp lw1

7 Hvwlpdwlrq dqg Uhvxowv

Lq wklv vhfwlrq/ L ghvfuleh wkh hvwlpdwlrq uhvxowv iru wkh zdjh ohyho dqg zdjh jurzwk

htxdwlrqv1 Doo hvwlpdwlrqv duh pdgh zlwk erwk jurvv krxuo| zdjhv dqg jurvv |hduo|

lqfrph dv ghshqghqw yduldeohv1 Wkh hvwlpdwlrq uhvxowv iru wkh fduhhu klvwru| hvwl0

pdwlrqv duh irxqg lq Dsshqgl{ D1 Hvwlpdwlrqv duh fruuhfwhg iru khwhurvnhgdvwlflw|1

Zkhuh L fruuhfw iru hqgrjhqhlw|/ wkh w0yhfwru lv dovr fruuhfwhg iru wkh xvh ri lqvwux0

phqwdo yduldeohv1<

714 Hvwlpdwlrq Uhvxowv iurp wkh Zdjh Ohyho Htxdwlrq

Froxpqv E�� dqg E2� lq Wdeoh 7 duh hvwlpdwhg zlwk jurvv krxuo| zdjh udwh *?�b� dv

ghshqghqw yduldeoh/ dqg froxpqv E�� dqg Ee� duh hvwlpdwhg zlwk jurvv |hduo| lqfrph

*? Ub� dv ghshqghqw yduldeoh1 Froxpqv E�� dqg E�� duh hvwlpdwhg zlwkrxw fruuhfwlqj

iru hqgrjhqhlw| lq fduhhu fkrlfh1 Lq froxpqv E2� dqg Ee�/ L frqwuro iru hqgrjhqhlw|

lq wkh zd| lqglfdwhg hduolhu1

Wkh vwdqgdug kxpdq fdslwdo yduldeohv hqwhu wkh zdjh htxdwlrq lq wkh h{shfwhg

zd|> hdfk dgglwlrqdo |hdu ri irupdo hgxfdwlrq udlvhv jurvv krxuo| zdjhv e| ds0

sur{lpdwho| irxu shu fhqw/ dqg jurvv |hduo| lqfrph e| dssur{lpdwho| �yh shu fhqw1

Dgglwlrqdo oderxu pdunhw h{shulhqfh udlvhv jurvv krxuo| zdjhv dqg lqfrph/ wkrxjk

dw d ghfuhdvlqj udwh1 Zrphq kdyh dssur{lpdwho| wzhqw| shu fhqw orzhu zdjh ohyhov

wkdq phq/ dqg dssur{lpdwho| 6; shu fhqw orzhu jurvv |hduo| lqfrph143

Mre fkdqjh kdv qr h�hfw rq zdjh ohyhov lq 4<<41 Krzhyhu/ zkhq frpsdulqj

wkh uhvxowv rewdlqhg lq froxpqv E�� dqg E2�/ L �qg wkdw zkhq hqgrjhqhlw| lv qrw

frqvlghuhg/ wkh h�hfw ri mre fkdqjh rq zdjh ohyhov lv xqghuhvwlpdwhg1 L frqfoxgh

<Vhh h1j Juhhqh +4<<6, s1 5;81
43Lq wklv vhwwlqj/ L gr qrw wdnh lqwr dffrxqw wkh gl�huhqfhv lq rffxsdwlrqdo fkrlfh dqg wkh

gl�huhqfhv lq fkrlfh ri zrun krxuv +zrphq pruh riwhq zrun sduw wlph wkdq phq,1
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wkdw wkhuh lv d qhjdwlyh fruuhodwlrq ehwzhhq xqrevhuyhg lqglylgxdo fkdudfwhulvwlfv

h{sodlqlqj fduhhu fkrlfh dqg wkh zdjh ohyho1 Wkh prvw uhdvrqdeoh h{sodqdwlrq lv

wkdw mre fkdqjhuv duh dgyhuvho| vhohfwhg1 D vlplodu frqfoxvlrq hphujhv iurp wkh

lqfrph htxdwlrq dv wkh hvwlpdwh ri wkh h�hfw ri mre fkdqjh ehfrphv lqvljql�fdqw

zkhq L frqwuro iru hqgrjhqhlw|1

Li hpsor|huv kdyh d qhjdwlyh h{shfwdwlrq ri wkh shuirupdqfh ri lqglylgxdov zkr

kdyh fkdqjhg mrev/ mre fkdqjh zrxog kdyh d qhjdwlyh h�hfw rq zdjhv/ hyhq diwhu

wdnlqj hqgrjhqhlw| lqwr dffrxqw1 Vlqfh mre fkdqjh kdv qr h�hfw rq zdjh ohyhov

dffruglqj wr froxpqv E2� dqg Ee� lq Wdeoh 7/ L frqfoxgh wkdw pxowlsoh mre fkdqjhv

gr qrw lq xhqfh wkh hpsor|hu*v dvvhvvphqw ri pdwfk txdolw|1

Mre gxudwlrq kdv qr h�hfw rq zdjh ohyhov/ dqg qrwklqj lqglfdwhv wkdw wkhuh lv d

fruuhodwlrq ehwzhhq xqrevhuyhg lqglylgxdo fkdudfwhulvwlfv h{sodlqlqj wkh mre gxud0

wlrq dqg wkh zdjh ohyho1

715 Hvwlpdwlrq Uhvxowv iurp wkh Zdjh Jurzwk Htxdwlrq

Froxpqv E�� dqg E2� lq Wdeoh 8 duh hvwlpdwhg zlwk jurzwk lq jurvv krxuo| zdjh udwh

dv ghshqghqw yduldeoh dqg froxpqv E�� dqg Ee� zlwk jurzwk lq jurvv |hduo| lqfrph

dv ghshqghqw yduldeoh1 Froxpqv E2� dqg Ee� duh fruuhfwhg iru srvvleoh hqgrjhqhlw|1

Dv fdq eh vhhq lq Wdeoh 8/ hdfk dgglwlrqdo |hdu ri vfkrrolqj udlvhv zdjh jurzwk

e| vrph wzr shu fhqw dqg lqfrph jurzwk e| dssur{lpdwho| wkuhh shu fhqw1 Hdfk

|hdu ri dgglwlrqdo oderxu pdunhw h{shulhqfh udlvhv zdjh jurzwk e| d olwwoh pruh wkdq

rqh shu fhqw/ dqg lqfrph jurzwk e| doprvw wkuhh shu fhqw1 Zh vhh wkdw zrphq kdyh

doprvw �yh shu fhqw orzhu zdjh jurzwk/ dqg whq shu fhqw orzhu lqfrph jurzwk wkdq

phq1

Wkh ehwwhu wkh lqlwldo pdwfk txdolw|/ phdvxuhg e| wkh uhvlgxdo iurp d zdjh ohyho

hvwlpdwlrq iru 4<;4/ wkh orzhu wkh zdjh jurzwk 0 uhwxuqv rq lqlwldo pdwfk txdolw|

kdyh ghfuhdvhg ryhu wkh shulrg1 Lq froxpqv E�� dqg E�� c zkhuh L xvh wkh dfwxdo

lqghshqghqw yduldeohv/ wkh uhvxowv lpso| wkdw hdfk dgglwlrqdo mre fkdqjh udlvhv zdjh

jurzwk e| dssur{lpdwho| wkuhh shu fhqw1 Wkh h�hfw lv xqghuhvwlpdwhg dv d uhvxow ri
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Wdeoh 7= Zdjh ohyho htxdwlrqv1 Ghshqghqw yduldeoh lv zdjh ohyho 4<<4E*?�b�� / dqg

lqfrph ohyho 4<<4 E*? Ub�� 1

T @o�@K,e E�� E2� E�� Ee�

���7A��A ��.�bH
E.f�bf�

��.�22
ED.�f2�

S�DH��
EHD�.f�

S�Sf
E.��2S�

7.f � f�2fS2
E�e�Df�

� f�2f.D
E�D�f��

� f��H�2
E�H�e2�

� f��H��
E�b�SH�

� � f�fDDD
E��fD�

� f�fDD2
E��f��

f�f�S2
Ef�S��

� f�f�eb
Ef�Sf�

7b� f�fe2b
E�H��D�

f�fe2S
E�e�2��

f�fD�e
E�e�b2�

f�fDf�
E���fS�

fb� f�f�Sf
Ee�bf�

f�f�e�
E��bD�

f�f��.
ES�SH�

f�f���
ED�e2�

Efb��2 � f�fff2
E��fS�

� f�fff2
E��2S�

� f�fffe
Ee�HH�

�f�fffe
Ee�.b�

(b� � f�fff�
Ef����

� f�ff��
Ef�.2�

f( f�ff2D
E���2�

f�ff2S
Ef�bD�

. � f�ffSS
E��.D�

� f�f�22
E2�22�

e. � f�fffe
Ef�f��

� f�f�.H
Ef�HH�

U2 Edgm� f��S f��S f��H f��H

w0vwdwlvwlfv lq sduhqwkhvhv1
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Wdeoh 8= Zdjh jurzwk htxdwlrqv1 Ghshqghqw yduldeoh lv jurzwk lq zdjh ohyhov

+{*?�,/ dqg jurzwk lq lqfrph ohyhov +{*? U,1

Yduldeoh E�� E2� E�� Ee�

���7A��A � f���S2
E��2H�

� f��Sb.
E2�e��

� f�HfbH
Ef��D�

� f�fHDb
Ef�.H�

7.f � f�feDf
E��2.�

� f�feeD
E��22�

� f�fbDb
Ee�DH�

� f�fbDf
Ee����

{� f�f.bf
Ee�H��

f�f2HH
Ef�eD�

� f�f.Sb
E2�bS�

� f�ff2.
Ef�fD�

{7 f�f2�D
E2�Db�

f�f2fD
E2�e.�

f�f��S
E���f�

f�f��.
E2�H��

{f f�f��H
E��ee�

f�f��2
E���e�

f�f2.f
Ee�DS�

f�f2bf
Ee�2.�

g6H�
�

� f�S.��
E�b��b�

� f�SS�H
E�H��H�

g6H�
U

� f�He2�
E2.�.f�

� f�Hef�
E2e�b��

{( f�ff�H
E��eD�

f�ff�2
Ef�S2�

g{( � f�fffH
Ef�f��

� f�fffH
Ef�2f�

{. f�f2.�
E���b�

f�f�f�
E2��.�

g{. f��2�2
E2�2S�

f��.e�
E2�fS�

-2 E@_�� f��S f�ef f�DD f�D.

w0vwdwlvwlfv lq sduhqwkhvhv1
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hqgrjhqhlw|1 Zkhq L wdnh hqgrjhqhlw| lqwr dffrxqw/ L �qg wkdw hdfk dgglwlrqdo mre

fkdqjh udlvhv zdjh jurzwk vrph wzhoyh shu fhqw lq wkh zdjh jurzwk htxdwlrq/ dqg

vhyhqwhhq shu fhqw lq wkh lqfrph jurzwk htxdwlrq1 Vlqfh wkh hvwlpdwhv duh eldvhg

grzqzdugv lq wkh hvwlpdwlrq zlwk wkh dfwxdo lqghshqghqw yduldeohv/ L frqfoxgh wkdw

mre fkdqjhuv duh dgyhuvho| vhohfwhg iurp wkh srro ri doo zrunhuv1

8 Frqfoxvlrqv

Lq wklv sdshu/ L kdyh vwxglhg wkh h�hfw ri wkh lqglylgxdo*v oderxu pdunhw klvwru|

rq zdjh ohyhov dqg zdjh jurzwk1 Wkh h�hfw ri mre prelolw| rq zdjhv kdv wzr

frxqwhudfwlqj h�hfwv> wkh lqglylgxdo zloo kdyh dq lqfhqwlyh wr fkdqjh mrev li kh

h{shfwv d kljkhu zdjh dw d qhz mre wkdq dw wkh fxuuhqw rqh1 Khqfh/ iru d jlyhq

lqglylgxdo/ wkh zdjh vkrxog eh kljkhu iru wkh revhuyhg oderxu pdunhw klvwru| wkdq

iru doo dowhuqdwlyh srvvleoh klvwrulhv1 Wkh hpsor|hu/ rq wkh rwkhu kdqg/ kdv d gl�huhqw

vhw ri sulrulwlhv> dq hpsor|hh zlwk d oderxu pdunhw klvwru| frqvlvwlqj ri pdq| mre

fkdqjhv pd|/ iurp wkh hpsor|hu*v srlqw ri ylhz/ eh h{shfwhg wr eh ri orz txdolw| ru

xquholdeoh 0 rwkhuzlvh wkh lqglylgxdo zrxog qrw zdqw wr fkdqjh mrev1 Frqvhtxhqwo|/

wkh hpsor|hu pd| zdqw wr ghsuhvv wkh zdjh r�huhg dw wkh ehjlqqlqj ri d pdwfk

wr fruuhfw iru wklv qhjdwlyh h{shfwdwlrq/ dqg lqvwhdg r�hu zdjh jurzwk ryhu wkh

gxudwlrq ri wkh pdwfk jlyhq wkdw wkh hpsor|hh uhdfkhv d vdwlvidfwru| shuirupdqfh

ohyho1

L �qg wkdw wkh qxpehu ri mre fkdqjhv kdv qr h�hfw rq wkh zdjh ohyho lq 4<<41

Hvwlpdwlrq ri wkh zdjh htxdwlrq zlwkrxw fruuhfwlqj iru srwhqwldo hqgrjhqhlw| zloo

xqghuhvwlpdwh wkh h�hfw ri mre fkdqjh rq zdjh ohyhov/ zklfk lqglfdwhv wkdw wkhuh lv d

qhjdwlyh fruuhodwlrq ehwzhhq xqrevhuydeoh idfwruv lq wkh ghflvlrq wr fkdqjh mrev dqg

revhuyhg zdjh ohyhov1 Wklv vxjjhvwv wkdw mre fkdqjhuv duh dgyhuvho| vhohfwhg1 L dovr

�qg wkdw mre prelolw| dfwxdoo| lpsuryhv zdjh jurzwk/ dqg wkdw hdfk dgglwlrqdo mre

fkdqjh udlvhv zdjh jurzwk wzhoyh shu fhqw/ dqg lqfrph jurzwk dssur{lpdwho| vhy0

hqwhhq shu fhqw1 Zkhq hpsor|hu fkdqjh dqg mre gxudwlrq duh wuhdwhg dv h{rjhqrxv/

L xqghuhvwlpdwh wkh h�hfw ri mre fkdqjh rq zdjh jurzwk/ zklfk ixuwkhu vwuhqjwkhqv
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wkh frqfoxvlrq wkdw mre fkdqjhuv duh dgyhuvho| vhohfwhg1 Mre gxudwlrq kdv qr h�hfw

rq zdjhv dqg zdjh jurzwk/ dqg wkhuh lv qr hylghqfh wr vxjjhvw wkdw xqrevhuyhg

idfwruv h{sodlqlqj mre gxudwlrq duh fruuhodwhg zlwk zdjh ohyhov dqg zdjh jurzwk144

44Lw lv lqwhuhvwlqj wr frpsduh wkhvh uhvxowv zlwk zkdw kdv ehhq irxqg lq suhylrxv vwxglhv rq

zdjh ghwhuplqdwlrq dqg oderxu prelolw| lq Vzhghq1 Iru h{dpsoh/ Kropoxqg +4<;7, �qgv wkdw mre

fkdqjhuv kdyh dssur{lpdwho| qlqh shu fhqw kljkhu zdjh ohyhov wkdq mre vwd|huv lq 4<:71 Emùunoxqg

dqg Kropoxqg +4<;;, �qg wkdw lqglylgxdov zkr fkdqjh mrev kdyh dssur{lpdwho| vl{ shu fhqw kljkhu

zdjh jurzwk wkdq mre vwd|huv ehwzhhq 4<;7 dqg 4<;9/ zkloh wkh| �qg qr gl�huhqfh lq zdjh ohyhov

ehwzhhq mre vwd|huv dqg mre pryhuv lq 4<;91 Krzhyhu/ qhlwkhu ri wkhvh vwxglhv dgguhvv pxowlsoh

mre fkdqjhv/ dqg lqirupdwlrq uhodwhg wr sdvw fduhhu ghflvlrqv duh wuhdwhg dv h{rjhqrxv lq wkh

hvwlpdwlrqv1 Oxqgeruj +4<<8, dgguhvvhv hqgrjhqhlw| ri mre fkdqjh ghflvlrqv lq wkh frqwh{w ri qhw

zdjh jurzwk/ dqg �qgv wkdw lqglylgxdov zkr fkdqjh mrev kdyh kljkhu jurzwk lq diwhu wd{ zdjh udwhv

ehwzhhq 4<;4 dqg 4<<4 wkdq wkh| zrxog kdyh kdg/ li wkh| kdg vwd|hg zlwk wkhlu 4<;4 hpsor|hu1
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Dsshqgl{ D

Wklv dsshqgl{ ghvfulehv krz wkh yduldeoh{. lv frpsxwhg/ dqg krz wkh lqvwuxphqwv

iru wkh yduldeohv . dqg{. +qxpehu ri hpsor|hu fkdqjhv, dqg wkh mre gxudwlrq ydul0

deohv ( dqg {( zhuh fuhdwhg1 Yduldeoh ghvfulswlrq iru wkh yduldeoh xvhg h{foxvlyho|

lq wklv vhfwlrq duh irxqg lq Wdeoh D141

Wkh Fuhdwlrq ri {.

Wkh yduldeoh {./ wkh qxpehu ri hpsor|hu fkdqjhv ehwzhhq 4<;4 dqg 4<<4 lv qrw

dydlodeoh lq wkh gdwd vhw iru lqglylgxdov zkrvh oderxu pdunhw klvwru| vwduwhg ehiruh

4<;31 Iru lqglylgxdov zkr ehjdq wkhlu oderxu pdunhw klvwru| ehiruh 4<;3/ wkh qxpehu

ri hpsor|hu fkdqjhv ehwzhhq 4<;4 dqg 4<<4 lv dssur{lpdwhg e| dvvxplqj wkdw doo

mrev ehiruh wkh fxuuhqw rqh kdg wkh vdph gxudwlrq1 OhwMf eh wkh |hdu wkh lqglylgxdo

zdv kluhg dw wkh mre khog dw wkh wlph ri revhuydwlrq/ zklfk lv nqrzq/ dqg � lv wkh

dyhudjh gxudwlrq +lq |hduv, ri wkh lqglylgxdo*v pdwfkhv ehiruh wkh fxuuhqw pdwfk1 �

lv frpsxwhg=

� '
Mf �Me

E. � ��
+D14,

zkhuh Me lv wkh |hdu wkh lqglylgxdo hqwhuhg wkh oderxu pdunhw/ Mf wkh |hdu wkh

lqglylgxdo zdv kluhg dw wkh mre khog lq 4<<4 dqg . lv wkh qxpehu ri hpsor|huv ryhu

wkh lqglylgxdo*v oderxu pdunhw klvwru|1 Wklv phdqv wkdw L frpsxwh {. G

Wdeoh D14= Yduldeoh Ghvfulswlrq1

Yduldeoh Ghvfulswlrq

a�HfH� Qxpehu ri mre fkdqjhv 4<;304<;41

�MS�|+ Gxpp| yduldeoh1 4 li wkh lqglylgxdo juhz xs lq d elj flw|/ 3 hovh1

��UC- Gxpp| yduldeoh1 4 li wkh lqglylgxdo pljudwhg gxulqj fklogkrrg/ 3 hovh1

77AMu� Gxpp| yduldeoh1 4 li wkh lqglylgxdo zdv olylqj lq wkh juhdwhu

Vwrfnkrop duhd 4<;4/ 3 hovh1
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li Mf : H� M� ' Mf � �

Mf � H� {. ' f

li M� : H� M2 ' M� � �

M� � H� {. ' �

li M2 : H� M� ' M2 � �

M2 � H� {. ' 2
111

111
111

+D15,

Wklv phwkrg fdq ryhuvwdwh wkh qxpehu ri hpsor|hu fkdqjhv ehwzhhq 4<;4 dqg

4<<4/ hvshfldoo| li mre gxudwlrq lqfuhdvhv ryhu wkh olih f|foh1 Krzhyhu/ wklv ryhu0

vwdwhphqw fdq rqo| rffxu jlyhq wkdw wkh lqglylgxdo kdv fkdqjhg hpsor|hu gxulqj

wkh shulrg1 Wkh orvv ri revhuydwlrqv li L rqo| vhohfw wkrvh zkrvh oderxu pdunhw klv0

wru| vwduwv diwhu 4<;3 lv vhyhuh/ dqg wklv dssurdfk vhhpv qrw wr fuhdwh xquhdvrqdeoh

uhvxowv1

Lqvwuxphqwv iru . dqg {.

Wkh qxpehu ri hpsor|hu fkdqjhv dq lqglylgxdo kdv pdgh lv e| lw*v qdwxuh d frxqw

yduldeoh/ l1h1 lw fdq rqo| wdnh glvfuhwh ydoxhv1 Khqfh wkh lqvwuxphqwv duh fuhdwhg

zlwk d Srlvvrq uhjuhvvlrq prgho1

Wkh uhvxowv iurp d Srlvvrq uhjuhvvlrq ri wkh qxpehu ri mre fkdqjhv ehwzhhq 4<;4

dqg 4<<4 duh irxqg lq Wdeoh D15145 Wkh uhvxowv iurp d qhjdwlyh elqrpldo uhjuhvvlrq

ri wkh qxpehu ri mre fkdqjhv ryhu wkh lqglylgxdo*v zkroh oderxu pdunhw klvwru| lv

irxqg lq Wdeoh D161 Suhglfwhg ydoxhv iurp wkhvh uhjuhvvlrq duh xvhg dv lqvwuxphqwv

iru wkh qxpehu ri mre fkdqjhv ehwzhhq 4<;4 dqg 4<<4/ dqg qxpehu ri mre fkdqjhv

ryhu wkh lqglylgxdo*v oderxu pdunhw klvwru|/ uhvshfwlyho|1

45D uhjuhvvlrq whvw iru ryhuglvshuvlrq/ dv ghvfulehg lq Fdphurq dqg Wulyhgl +4<<3,/ vkrzv wkdw

L fdq uhmhfw wkh k|srwkhvlv ri ryhuglvshuvlrq1
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Wdeoh D15= Srlvvrq uhjuhvvlrq ri qxpehu ri mre fkdqjhv ehwzhhq 4<;4 dqg 4<<41

Ghshqghqw yduldeoh lv {.1

Yduldeoh Frh!flhqw w0ydoxh Yduldeoh Frh!flhqw w0ydoxh

�J?r|@?| ��Hb.b ���2 a�HfH� f�f�.b f�H.

7.f �f�.S.� 2�22 �M�UAt f�f2�. f���

�C. �f�f2H� 2�Db 77AMu� f�2SDf ��f�

�H� �f�2��H 2�Se 7.f �(H� f�fe2. 2�22

7H� �f�.HS� f�Hb 7.f �fH� �f�f2�� ��.S

E7H��2 f�fffS f��H 7.f � 7H� f�fSD� 2��2

fH� f�f�2b ��Db

EfH��2 �f�ff�2 2��b

(H� �f���H� D�eD

E(H��2 f�ff�b ��.�

Orj 0 Olnholkrrg= 046351:3

Uhvwulfwhg Orj0olnholkrrg= 04863185
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Wdeoh D16= Qhjdwlyh elqrpldo uhjuhvvlrq ri qxpehu ri mre fkdqjhv1 Ghshqghqw

yduldeoh lv .1

Yduldeoh Frh!flhqw w0ydoxh Yduldeoh Frh!flhqw w0ydoxh

�J?r|@?| f�Se.e f�b2 (H� �f�fH.b .�22

7.f �f��DSS f�S. E(H��2 f�fffH ��HS

�C. �f�f�H� f�S2 a�HfH� f�f��S f��D

E�C.�2 f�fff� f�.b �M�UAt f�ff.S f��D

�b� f�fSe� ��f� 77AMu� f�fD2. f�.e

7H� �f�f��f f�DS 7.f �(H� �f�ffeS f�eH

E7H��2 f�fff� f�fe 7.f �fH� f�ffe2 f�Db

*?�H� f����� ���D 7.f � 7H� f�ffS. f��H

EfH�� f�fSbe ��HS ek f�2f2f .�ef

EfH��2 �f�fffH ��bb

Orj0Olnholkrrg= 055:4135

Uhvwulfwhg Orj0olnholkrrg= 056581:<
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Wdeoh D17= ROV uhjuhvvlrq ri fkdqjh lq mre gxudwlrq ehwzhhq 4<;4 dqg 4<<41 Gh0

shqghqw yduldeoh lv {(1

Yduldeoh Frh!flhqw w0ydoxh Yduldeoh Frh!flhqw w0ydoxh

�J?r|@?| b��eSS ��HS a�HfH� f�.�Sf ��e�

7.f f��D.� f��f �M�UAt �f�f2D. f�fH

�C. f�f�Se. f�H. 77AMu� f�2S2b f�SD

� f�2��H f�DS 7.f �(H� f�fHb� ��f.

7H� f��eSe f�ee 7.f �fH� f�ffb� f�2f

E7H��2 �f�ffS2 f�D2 7.f � 7H� f�ff�� f�f�

fH� �f��eSD ��H� �-. �e�f2be �b�Hb

EfH��2 f�ffeH 2�HD

(H� f�e�HS ��DH

E(H��2 f�ffHD 2�f2

-2 E@_�� f�e�

Lqvwuxphqwv iru (b� dqg {(

Mre gxudwlrq lv dovr dq rxwfrph ri wkh fduhhu vwudwhj|/ dqg vkrxog eh lqvwuxphqwhg

lq wkh zdjh jurzwk hvwlpdwlrq1

Wkh fkdqjh lq mre gxudwlrq ehwzhhq 4<;4 dqg 4<<4/{(czloo reylrxvo| ghshqg rq

wkh qxpehu ri mre fkdqjhv wkh lqglylgxdo pdgh gxulqj wklv shulrg1 Iru dq lqglylgxdo

zkr glg qrw fkdqjh mrev/ wklv yduldeoh vkrxog wdnh wkh ydoxh{( ' �f146 Wkh yduldeoh

zloo wdnh d qhjdwlyh ydoxh li wkh lqglylgxdo kdv d vkruwhu gxudwlrq dw wkh mre khog lq

4<<4/ wkdq dw wkh mre khog lq 4<;41

Wkh uhvxowv iurp wkh ROV uhjuhvvlrq ri wkh fkdqjh lq mre gxudwlrq ehwzhhq 4<;4

dqg 4<<4 duh irxqg lq Wdeoh D171 Wkh uhvxowv iurp wkh ROV uhjuhvvlrq ri mre gxudwlrq

dw wkh mre khog lq 4<<4 duh suhvhqwhg lq Wdeoh D181

46Glvfuhsdqflhv rffxu zkhq gl�huhqw klulqj |hduv duh uhsruwhg iru wkh vdph mre lq 4<;4 dqg 4<<41
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Wdeoh D18= ROV uhjuhvvlrq ri mre gxudwlrq 4<<41 Ghshqghqw yduldeoh lv (b�1

Yduldeoh Frh!flhqw w0ydoxh Yduldeoh Frh!flhqw w0ydoxh

�J?r|@?| �f�eHS� f�fH ��UC- �f���S. f��H

7.f ��e�.� f�H� �M�UAt �f��Dbf f�e�

�C.b� f�f22e f�fH �b� �f��.�� f��.

E�C.b��2 f�fffD f��e 77AMu� �f�bS2D ��bD

7b� f�eS.S ��2f . ���D�.2 �S�HD

E7b��2 f�f�.. ���b 7.f �(H� �f��e�. 2�f.

fb� f�D2b� ���e 7.f �fH� f�ff�� f�fS

Efb��2 �f�ffDf ��S� 7.f � 7H� �f�fefS f��2

(H� f���2b f�D� �C. �(H� f�f�fS ���e

E(H��2 �f�fff� f�fS (H��fH� f�ff2H f��D

a�HfH� f�e2e� ��SD

-2 E@_�� f�S2
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Wdeoh D19= Zdjh Ohyho htxdwlrq 4<;41 Ghs ydu lv *?�H� dqg *? UH��

E�� E2�

Yduldeoh Frh!flhqw w0ydoxh Frh!flhqw w0ydoxh

�J?r|@?| ���HSD 2e�b2 S��S�D 2D�S�

7.f �f��DH� b�b. �f�22De .�..

�C. f�ffS. ���� �f�ffe� ���2

�H� f�f�2S ��H� �f�fSe� ��bD

7H� f�fHf� e��S f�fD.e ��.�

E7H��2 �f�ff�S 2�e2 �f�fff� f�2�

fH� f�f�b� ���� f�feDe e���

EfH��2 �f�fff� ��b� �f�fffD ��2b

7H��fH� �f�fff� �f�2S f�ffff f�f�

-2 E@_�� f��e f�2D

D Sur{| iru Mre Pdwfk Txdolw| lq 4<;4

Lq wkh hvwlpdwlrq ri wkh zdjh jurzwk htxdwlrq zh qhhg d sur{| iru mre pdwfk txdolw|

lq 4<;4/ vlqfh wkh qxpehu ri mre fkdqjhv ehiruh 4<;4 lv qrw dydlodeoh lq wkh gdwd1

Wkh sur{| iru mre pdwfk txdolw| lq 4<;4 lv wkh uhvlgxdo iurp d zdjh ohyho hvwlpdwlrq=

g6H�
�

�
' *?�H�� ~H�

ew� ' k26
�

�H�

g6H�
U

�
' *? UH�� ~H�

ew2 ' k26
U

�H�
+D16,

zkhuh ~H� lv d yhfwru ri lqghshqghqw yduldeohv iru 4<;41

Wkh uhvxowv iurp wkh zdjh ohyho hvwlpdwlrq duh suhvhqwhg lq Wdeoh D191 Froxpq

E�� lv wkh zdjh htxdwlrq hvwlpdwhg zlwk jurvv krxuo| zdjhv dv ghshqghqw yduldeoh/

dqg froxpq E2� frqwdlqv wkh uhvxowv zkhq wkh zdjh htxdwlrq lv hvwlpdwhg zlwk jurvv

|hduo| lqfrph dv ghshqghqw yduldeoh1 g6H�
�

�
lv xvhg dv d sur{| iru mre pdwfk txdolw|

lq 4<;4 lq wkh hvwlpdwlrq ri jurzwk lq jurvv krxuo| zdjh udwh/ dqg g6H�
U

�
lv wkh sur{|

lq wkh lqfrph jurzwk htxdwlrq1
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Uhihuhqfhv

Deudkdp/ Ndwkdulqh J1 dqg Iduehu/ Khqu| V1 +4<;:,/ �Mre Gxudwlrq/ Vhqlrulw| dqg

Hduqlqjv1� Dphulfdq Hfrqrplf Uhylhz ::= 5:;05<:1

Dowrqml/ Mrvhsk J1 dqg Vkdnrwnr/ Urehuw D1 +4<;:,/ �Gr Zdjhv Ulvh zlwk Mre

Vhqlrulw|B� Uhylhz ri Hfrqrplf Vwxglhv OLY= 76:078<1

Ehovoh|/ Gdylg D1/ Nxk/ Hgzlq/ dqg Zhovfk/ Ur| H1 +4<;3,/ Uhjuhvvlrq Gldjqrv0

wlfv= Lghqwli|lqj Lq xhqwldo Gdwd dqg Vrxufhv ri Froolqhdulw|/ Zloh| Vhulhv lq

Suredelolw| dqg Pdwkhpdwlfdo Vwdwlvwlfv/ Qhz \run1

Emùunoxqg/ Dqghuv dqg Kropoxqg/ Ehuwlo +4<;;,/ �Mre Prelolw| dqg Vxevhtxhqw

Zdjhv lq Vzhghq1� ILHI Zrunlqj Sdshu 7;/ Vwrfnkrop1

Exughww/ Nhqqhwk +4<:;,/ �D Wkhru| ri Hpsor|hh Mre Vhdufk dqg Txlw Udwhv1�

Dphulfdq Hfrqrplf Uhylhz 9;= 54505531

Fdphurq/ D1 Frolq dqg Wulyhgl/ Sdylq N1 +4<<3,/ �Uhjuhvvlrq0edvhg Whvwv iru Ryhuglv0

shuvlrq lq wkh Srlvvrq Prgho � Mrxuqdo ri Hfrqrphwulfv 79= 67:06971

Fduplfkdho/ Oruqh K1 +4<;<,/ �Vhoi0Hqiruflqj Frqwudfwv/ Vklunlqj dqg Olih0F|foh

Lqfhqwlyhv1� Mrxuqdo ri Hfrqrplf Shuvshfwlyhv 6= 980;61

Hulnvvrq/ Urehuw dqg Èehuj/ Uxqh/ Hgv +4<;:,/ Zhoiduh lq Wudqvlwlrq/ Foduhqgrq

Suhvv/ R{irug1

Jduhq/ Mrkq H1 +4<;<,/ �Mre Pdwfk Txdolw| dv dq Huuru Frpsrqhqw dqg wkh Zdjh0

Whqxuh sur�oh= D Frpsdulvrq dqg Whvw ri Dowhuqdwlyh Hvwlpdwruv1� Mrxuqdo

ri Exvlqhvv dqg Hfrqrplf Vwdwlvwlfv := 404<1

Jleerqv/ Urehuw dqg Ndw}/ Odzuhqfh I1 +4<<4,/ �Od|r�v dqg Ohprqv1� Mrxuqdo ri

Oderu Hfrqrplfv <= 68406;31

Juhhqh/ Zlooldp K1 +4<<6,/ Hfrqrphwulf Dqdo|vlv/ Vhfrqg Hglwlrq/ Pdfploodq Sxe0

olvklqj Frpsdq|/ Qhz \run1

Juhhqzdog/ Euxfh F1 +4<;9,/ �Dgyhuvh Vhohfwlrq lq wkh Oderxu Pdunhw1� Uhylhz ri

Hfrqrplfv dqg Vwdwlvwlfv OLLL= 658067:1

Kropoxqg/ Ehuwlo +4<;7,/ Oderxu Prelolw|/ LXL/ Vwrfnkrop1

Mrydqrylf/ Er|dq +4<:<,/ �Mre Pdwfklqj dqg wkh Wkhru| ri Wxuqryhu1� Mrxuqdo ri



Mre Fkdqjh dqg Dgyhuvh Vhohfwlrq 63

Srolwlfdo Hfrqrp| ;:= <:50<<31

Od}hdu/ Hgzdug S1 +4<;4,/ �Djhqf|/ Hduqlqjv Sur�ohv/ Surgxfwlylw|/ dqg Krxuv

Uhvwulfwlrqv1� Dphulfdq Hfrqrplf Uhylhz :4= 93909531

Od}hdu/ Hgzdug S1 +4<;9,/ �Udlgv dqg R�hu Pdwfklqj1� lq Uhvhdufk lq Oderu Hfr0

qrplfv/ Yro ;/ Sduw D/ Hglwhg e| V1 Urvhq/ Xqlyhuvlw| ri Fklfdjr Suhvv/

Fklfdjr= 47404981

Od}hdu/ Hgzdug S1 +4<<8,/ Shuvrqqho Hfrqrplfv/ PLW suhvv/ Fdpeulgjh/ Pdvvd0

fkxvhwwv1

Oxqgeruj/ Shu +4<<8,/ �Wd{hv dqg Mre Prelolw| lq wkh Vzhglvk Oderu Pdunhw1� Wd{

Uhirup Hydoxdwlrq Uhsruw 4<1 Qdwlrqdo Lqvwlwxwh ri Vrfldo Uhvhdufk/ Vwrfn0

krop1

Wrsho/ Urehuw K1 +4<<4,/ �Vshfl�f Fdslwdo/ Prelolw| dqg Zdjhv= Zdjhv Ulvh zlwk

Mre Vhqlrulw|1� Mrxuqdo ri Srolwlfdo Hfrqrp| <<= 47804:91



Ghwhuplqdqwv ri Orqj dqg Vkruw Glvwdqfh
Pljudwlrq lq Vzhghq

Edueur Zlghuvwhgw4

Ghsduwphqw ri Hfrqrplfv

Xphè Xqlyhuvlw|/ V0<34 ;: Xphè
hpdlo= Edueur1ZlghuvwhgwChfrq1xpx1vh

Devwudfw

Lq wklv sdshu d pxowlqrpldo prgho ri pljudwlrq lv hvwlpdwhg wr dvfhuwdlq zkhwkhu wkh

ghwhuplqdqwv ri rxwpljudwlrq gl�hu iru wkh fkrlfh ri prylqj vkruw ru orqj glvwdqfhv1 L �qg

wkdw suhpljudwlrq lqfrph lv vljql�fdqw lq h{sodlqlqj orqj glvwdqfh pljudwlrq/ zkloh lw kdv

qr h�hfw rq vkruw glvwdqfh pljudwlrq1 Wkh kljkhu wkh ohyho ri hgxfdwlrq wkh pruh olnho|

d shuvrq lv wr pljudwh d orqj glvwdqfh1 Ghshqghqfh rq xqhpsor|phqw ehqh�wv lqfuhdvhv

wkh olnholkrrg ri pljudwlqj erwk vkruw dqg orqj glvwdqfhv1 L �qg wkdw oderxu pdunhw

fkdudfwhulvwlfv dqg orfdo �vfdo fkdudfwhulvwlfv gr qrw lq xhqfh wkh ghflvlrq wr pljudwh1

4L zrxog olnh wr wkdqn Wkrpdv Durqvvrq/ Urjhu D{hovvrq/ Nduo0Jxvwdi Oùijuhq dqg Rooh Zhvwhu0

oxqg iru khosixo frpphqwv dqg vxjjhvwlrqv1
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4 Lqwurgxfwlrq

Pljudwlrq vwxglhv lq hfrqrplfv kdyh irfxvhg rq wzr pdmru lvvxhv1 Rqh kdv frq0

fhuqhg pljudwlrq dv d oderxu pdunhw skhqrphqrq/ frqfhqwudwlqj rq wkh h�hfw ri

xqhpsor|phqw dqg orfdo oderxu pdunhw fkdudfwhulvwlfv lq ghwhuplqlqj pljudwlrq1

Dqrwkhu vwudqg ri olwhudwxuh kdv irfxvhg rq wkh lpsruwdqfh ri orfdo �vfdo yduldeohv

lq ghwhuplqlqj pljudwlrq1 D vxuyh| ri vwxglhv rq wkh lpsruwdqfh ri orfdo �vfdo

yduldeohv dv ghwhuplqdqwv iru pljudwlrq fdq eh irxqg lq Fkduqh| +4<<6,/ zkhuhdv

Khu}rj hw1 do1 +4<<6, lv d vxuyh| ri vwxglhv zkhuh pljudwlrq lv vhhq dv wkh rxwfrph

ri d vsdwldo mre vhdufk vwudwhj|1

Dowkrxjk hduolhu vwxglhv kdyh srlqwhg rxw wkh idfw wkdw wkh ghwhuplqdqwv ri pl0

judwlrq pd| ydu| zlwk pljudwru| glvwdqfh/ ihz vwxglhv kdyh h{solflwo| vwxglhg wkh

gl�huhqfhv lq wkh ghwhuplqdqwv ri orqj dqg vkruw glvwdqfh pljudwlrq1 Wkh sxusrvh

ri wkh suhvhqw sdshu lv wr vwxg| wkh h�hfw ri hfrqrplf dqg ghprjudsklf idfwruv rq

wkh ghflvlrq wr pljudwh/ dqg krz wkhvh idfwruv gl�hu zlwk uhvshfw wr wkhlu lq xhqfh

rq orqj dqg vkruw glvwdqfh pljudwlrq1

Orqj glvwdqfh pljudwlrq suredeo| phdqv wkdw rqh kdv wr fkdqjh mrev/ exw zlwk

vkruw glvwdqfh pljudwlrq/ wkh rog mre pd| eh zlwklq frppxwlqj glvwdqfh1 Wklv frxog

phdq wkdw wkh ghwhuplqdqwv ri orqj glvwdqfh pljudwlrq dqg vkruw glvwdqfh pljudwlrq

pd| gl�hu frqvlghudeo|1

Lq wklv vwxg|/ orqj glvwdqfh pljudwlrq lv gh�qhg dv d pryh dfurvv wkh frxqw|

erxqgdu|/ dqg vkruw glvwdqfh pljudwlrq lv gh�qhg dv d pryh ehwzhhq pxqlflsdolwlhv

zlwklq wkh frxqw|1 Wkh glvwlqfwlrq ehwzhhq pljudwlrq dfurvv dqg zlwklq wkh frxqw|

erughu lv qrw lghdo1 Lq phwursrolwdq duhdv dqg lq pxqlflsdolwlhv orfdwhg dw wkh frxqw|

erughu/ furvv erughu pljudwlrq frxog eh vkruwhu wkdq zlwklq frxqw| pljudwlrq1 Krz0

hyhu/ lq wkh Vzhglvk fdvh/ Kdunpdq +4<;;,/ lq d vxuyh| ri |rxqj xqhpsor|hg/ irxqg

wkdw forvh wr 83 shu fhqw ri dfurvv frxqw| erughu pljudwlrqv/ l1h1 orqj glvwdqfh pl0

judwlrqv/ zhuh pdgh iru oderxu pdunhw uhdvrqv1 Dqrwkhu zd| ri ghdolqj zlwk wkh

sureohp ri gh�qlqj oderxu uhodwhg pljudwlrq lv xvhg lq D{hovvrq dqg Zhvwhuoxqg

+4<<;,1 Wkh| xvh d glvwdqfh sdudphwhu wr vhohfw iru wkh suredelolw| ri oderxu uhodwhg
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pljudwlrqv1

Lq wklv sdshu/ wkh lqwhqwlrq lv wr vwxg| wkh pljudwlrq ghflvlrq iru dq hfrqrplfdoo|

dfwlyh srsxodwlrq1 Wkh pljudwlrq sdwwhuq lv revhuyhg ryhu d shulrg ri hohyhq |hduv/

iurp 4<;4 wr 4<<41 Doo lqglylgxdov lq wkh vdpsoh duh uhtxluhg wr eh dfwlyh lq wkh

oderxu pdunhw dqg wr kdyh lqfrph iurp hpsor|phqw +jdlqixo hpsor|phqw ru vhoi0

hpsor|phqw, hyhu| |hdu gxulqj wkh shulrg 4<:< wr 4<<41 Dffruglqjo|/ zh kdyh

uhvwulfwhg wkh vdpsoh wr |rxqj phq/ djhg ehwzhhq 53 dqg 73 |hduv rog lq 4<;41

\rxqj zrphq duh ohvv olnho| wr eh frqwlqxrxvo| dfwlyh lq wkh oderxu pdunhw/ h1j1 wkh|

pd| kdyh euhdnv iru pdwhuqlw| ohdyh/ hyhq li wkh| kdyh lqfrph iurp hpsor|phqw

hyhu| |hdu gxulqj wklv shulrg/ vlqfh sduhqwdo doorzdqfh lv/ iru wd{ sxusrvhv/ gh�qhg

dv lqfrph iurp jdlqixo hpsor|phqw1 Uhvwulfwlqj wkh djh jurxs wr wkrvh ehwzhhq 53

dqg 73 |hduv rog lq 4<;4 phdqv wkdw doo lqglylgxdov lq wkh vdpsoh duh zhoo ehorz

uhwluhphqw djh lq 4<<41

Wklv sdshu lv vwuxfwxuhg dv iroorzv1 Vhfwlrq 5 frqwdlqv d ghvfulswlrq ri wkh pljud0

wlrq prgho/ zkloh vhfwlrq 6 frqwdlqv d ghvfulswlrq ri wkh gdwd vhw xvhg1 Hvwlpdwlrq

uhvxowv duh suhvhqwhg lq vhfwlrq 7/ dqg frqfoxvlrqv duh irxqg lq vhfwlrq 81

5 Pljudwlrq Prgho

Wkh lqglylgxdo pxvw wdnh rqh ri wkuhh srvvleoh frxuvhv ri dfwlrq= vwd| zlwklq wkh

pxqlflsdolw| zkhuh kh uhvlghv/ pljudwh wr dqrwkhu frxqw|> ru pljudwh wr dqrwkhu

pxqlflsdolw| zlwklq wkh vdph frxqw|1 Wkhvh ghflvlrqv duh pxwxdoo| h{foxvlyh dqg

vlpxowdqhrxv/ vr d pxowlqrpldo ghflvlrq prgho lv xvhg1

Dvvxph wkdw wkh qhw ehqh�w �W iurp pljudwlrq fkrlfh � iru lqglylgxdo � pd| eh

ghvfulehg e|

�W

�� ' s E)�c"�cw�� +4,

zkhuh )� lv d yhfwru frqwdlqlqj lqirupdwlrq derxw qhw lqfrph dqg jurzwk lq qhw

lqfrph wkh |hdu ehiruh wkh pljudwlrq fkrlfh lv pdgh1 Lq dgglwlrq wr qhw lqfrph/

shuvrqdo fkdudfwhulvwlfv dqg krxvhkrog dwwulexwhv/ "�/ dovr d�hfw wkh qhw ehqh�w
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ri pljudwlrq1 Vrph fkdudfwhulvwlfv ri wkh pxqlflsdolw| ri uhvlghqfh/ w�/ pd| dovr

lq xhqfh wkh qhw ehqh�w ri rxwpljudwlrq1 Wkh fkrlfh ri yduldeohv lq wkhvh yhfwruv lv

glvfxvvhg ehorz1

Wkh lqglylgxdo zloo fkrrvh pljudwlrq fkrlfh � li wkh qhw ehqh�w ri wkdw fkrlfh

h{fhhgv wkh qhw ehqh�w ri wkh rwkhu fkrlfhv=

�� ' � li �W

�� : �W

�& iru � 9' & +5,

zkhuh �� lv wkh revhuyhg pljudwlrq fkrlfh iru lqglylgxdo �1 Wkh lqglylgxdo fdq

wdnh rqh ri wkuhh srvvleoh dfwlrqv= qrw pljudwlqj E� ' f�> pljudwlrq dfurvv frxqw|

erughu E� ' ��> dqg pljudwlrq zlwklq wkh frxqw| E� ' 2� �

Iru vlpsolflw| ri qrwdwlrq ohw j�' d)� "� w�o � Wkh qhw ehqh�w ri prelolw|

fkrlfh �/ �W

��/ ghshqgv rq wkh revhuydeoh fkdudfwhulvwlfv j� dqg rq d yhfwru q�/

zklfk lv d yhfwru ri sdudphwhuv lq xhqflqj wkh h{shfwhg qhw ehqh�w ri prelolw|

fkrlfh �1

�W

�� ' j�q� n 0� +6,

Wkh qhw ehqh�w ri hdfk prelolw| fkrlfh lv frqvlghuhg lq frpsdulvrq zlwk wkh

rwkhu dowhuqdwlyhv1 Dv d uhihuhqfh srlqw/ wkh qhw ehqh�w ri qrw pljudwlqj lv vhw wr 3/

l1h1 q� ' f iru � ' fc iru wkh vdnh ri frpsxwdelolw|15

Jlyhq d orjlw prgho/ wkh suredelolw| ri revhuylqj prelolw| fkrlfh � lv=

� E� ' �� '
i T

�
j�q�

�

� n
2S

&'f

i T Ej�q&�
+7,

Khqfh wkh suredelolw| ri revhuylqj d prelolw| fkrlfh zloo ghshqg rq wkh qhw

ehqh�w ri prelolw| fkrlfh �/ dqg wkh qhw ehqh�w ri wkh rwkhu pljudwlrq fkrlfhv1

514 Shuvrqdo dqg Lqfrph Yduldeohv

Qhw lqfrph iurp hpsor|phqw ehiruh pljudwlrq pd| kdyh dq lpsdfw rq wkh ghflvlrq

wr pljudwh1 Wkh orzhu wkh qhw lqfrph/ wkh orzhu wkh rssruwxqlw| frvw ri prylqj/

5Vhh h1j1 Juhhqh +4<<6,/ fkdswhu 54/ s 9991
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dv phdvxuhg e| irujrqh frqvxpswlrq1 Dqrwkhu dujxphqw frxog eh wkdw wkh orzhu

wkh lqfrph dqg lqfrph jurzwk ehiruh prelolw|/ wkh odujhu wkh qxpehu ri dwwudfwlyh

dowhuqdwlyh lqfrph r�huv duh olnho| wr eh1 Qhw lqfrph udwkhu wkdq jurvv lqfrph lv

fkrvhq/ dv wkh qhw lqfrph lv pruh forvho| olqnhg wr frqvxpswlrq srvvlelolwlhv1 Fdslwdo

lqfrph lv h{foxghg iurp wkh phdvxuh/ dv lw lv qrw orfdwlrq vshfl�f1 Dv lqfrph iru

wkh |hdu pljudwlrq wdnhv sodfh lv hqgrjhqrxv/ l1h1 qhw lqfrph ghshqgv rq zkhwkhu ru

qrw rqh pljudwhv/ zh xvh suh0pljudwlrq lqfrph dqg lqfrph jurzwk1 Wklv lv ehfdxvh

suh0pljudwlrq lqfrph lv h{rjhqrxv lq wkh |hdu lq zklfk wkh ghflvlrq wr pljudwh lv

pdgh1

Lw lv riwhq hpskdvlvhg wkdw wkh h�hfw ri lqfrph rq pljudwlrq lv dpeljxrxv 0 vhh

h1j1 Gd Ydq}r +4<:;, ru Juhhqzrrg +4<;8,1 Wklv lv ehfdxvh/ dw yhu| orz ohyhov

ri lqfrph/ pljudwlrq pd| eh wrr frvwo|1 Dv lqfrph lqfuhdvhv/ pljudwlrq ehfrphv

dq d�rugdeoh rswlrq/ exw wkh rssruwxqlw| frvw ri irujrqh lqfrph lv kljkhu/ zklfk

pd| ghwhu pljudwlrq1 Krzhyhu/ xqwlo 4<;; vwduwlqj dvvlvwdqfh judqwv zhuh jlyhq lq

Vzhghq wr wkrvh pljudwlqj iru oderxu pdunhw uhdvrqv/ zklfk zrxog frxqwhudfw wkh

h�hfw ri qrw ehlqj deoh wr d�rug wr pljudwh iru wkrvh zlwk yhu| orz ohyhov ri lqfrph1

Dq dqdo|vlv ri wkh h�hfw ri vwduwlqj dvvlvwdqfh judqwv rq pljudwlrq  rzv lq Vzhghq

pd| eh irxqg lq Zhvwhuoxqg +4<<5,1

Rwkhu shuvrqdo dqg krxvhkrog fkdudfwhulvwlfv wkdw pd| lq xhqfh wkh pljudwlrq

ghflvlrq duh pdulwdo vwdwxv/ zkhwkhu ru qrw wkh vsrxvh kdv d uhjxodu lqfrph iurp

hpsor|phqw dw wkh fxuuhqw sodfh ri uhvlghqfh dqg zkhwkhu wklv lqfrph frqvlwxwhv d

frqvlghudeoh sruwlrq ri krxvhkrog lqfrph1 Li wkh vsrxvh frqwulexwhv d odujh vkduh ri

wkh krxvhkrog lqfrph/ wkh hpsor|phqw rssruwxqlwlhv iru khu pd| dovr eh lpsruwdqw

lq wkh pljudwlrq ghflvlrq/ dqg pd| ghwhu dw ohdvw orqj glvwdqfh pljudwlrq1 Dffrug0

lqjo|/ L lqfoxgh wkh sursruwlrq ri krxvhkrog lqfrph wkdw lv surylghg e| wkh vsrxvh1

Dqrwkhu fkdudfwhulvwlf wkdw pd| wlh wkh lqglylgxdo wr d frppxqlw| lv kdylqj fklo0

guhq/ hvshfldoo| vfkrro0djhg fkloguhq1 Iru d glvfxvvlrq ri idplo| pljudwlrq ghflvlrqv/

vhh h1j1 Plqfhu +4<:;,1

Wkh dprxqw ri vfkrrolqj dq lqglylgxdo kdv lv h{shfwhg wr kdyh d srvlwlyh h�hfw
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rq wkh ghflvlrq wr pljudwh1 Li pruh kljko| hgxfdwhg lqglylgxdov duh pruh vshfldolvhg

lq wkhlu rffxsdwlrq/ wkh| pd| idfh �wklqqhu� orfdo oderxu pdunhwv/ zklfk pd| pdnh

pljudwlrq qhfhvvdu| wr lqfuhdvh wkhlu hduqlqj srwhqwldo e| fkdqjlqj mrev1

Lw lv d frpprqo| revhuyhg skhqrphqrq lq pljudwlrq olwhudwxuh/ wkdw wkh sure0

delolw| ri pljudwlqj ghfuhdvhv zlwk djh1 Rqh lpsruwdqw h{sodqdwlrq iru wklv gdwhv

edfn wr Vmddvwdg +4<95,/ dqg wkh kxpdq fdslwdo lqyhvwphqw prgho ri pljudwlrq1

Pljudwlrq lv vhhq dv dq lqyhvwphqw lq kxpdq fdslwdo/ dqg wkh vkruwhu wkh sd|0r�

shulrg/ wkh orzhu wkh qhw ehqh�w ri pljudwlrq1 Khqfh/ wkh qhw ehqh�w ri pljudwlrq

vkrxog dovr ghfuhdvh zlwk djh/ vlqfh wkh srwhqwldo jdlq iurp kljkhu zdjhv dqg orzhu

wd{hv lv glvfrxqwhg ryhu d vkruwhu uhpdlqlqj shulrg1

Hqjdjhphqw lq iduplqj ru exvlqhvv dfwlylwlhv lq wkh fxuuhqw sodfh ri uhvlghqfh

pd| dovr ghwhu pljudwlrq1 Li lqfrph iurp iduplqj lv d vxevwdqwldo sursruwlrq ri

wkh krxvhkrog lqfrph/ wkh krxvhkrog pd| eh ohvv olnho| wr pryh/ dv pljudwlrq pd|

phdq orvlqj wklv vrxufh ri lqfrph1 D vlplodu uhdvrq dssolhv zlwk uhjdug wr exvlqhvv

dfwlylwlhv1 Wkh lqfrph iurp exvlqhvv dfwlylw| pd| ghfolqh li lw lv pryhg/ dv vhw0xs

frvwv lq d qhz orfdwlrq pd| eh kljk1

Xqhpsor|phqw/ sduwlfxoduo| orqj whup xqhpsor|phqw frxog eh dq lpsruwdqw

idfwru lq ghwhuplqlqj pljudwlrq1 Wkh orqjhu rqh kdv ehhq xqhpsor|hg/ wkh pruh

olnho| rqh pd| eh wr pljudwh iru oderxu pdunhw uhdvrqv1 Wkh h�hfw ri xqhpsor|phqw

rq pljudwlrq kdv ehhq vwxglhg e| h1j1 Gd Ydq}r +4<:;,/ Vfkorwwpdqq dqg Khu}rj

+4<;4, dqg Jrvv dqg Sdxo +4<<3,1 Wkh| doo �qg wkdw xqhpsor|phqw lqfuhdvhv wkh

suredelolw| ri pljudwlrq1

Suhylrxv orqj glvwdqfh pljudwlrq pd| eh dq lqglfdwru ri lqglylgxdo suhihuhqfhv

iru prylqj1 Li dq lqglylgxdo kdv pljudwhg ehiruh/ kh pd| kdyh ihzhu wlhv wr wkh

frppxqlw| dqg khqfh eh pruh olnho| wr pljudwh djdlq1 D orqj glvwdqfh pljudwru

pd| dovr eh pruh lqfolqhg wr pdnh d vkruw glvwdqfh pljudwlrq vkruwo| diwhu wkh orqj

glvwdqfh pljudwlrq1 Wklv ehfdxvh wkh dwwulexwhv ri forvho| vlwxdwhg pxqlflsdolwlhv

pljkw qrw eh nqrzq ehiruh wkh orqj glvwdqfh pljudwlrq1
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515 Yduldeohv Frqfhuqlqj wkh Pxqlflsdolw| ri Uhvlghqfh

Dwwulexwhv ri wkh pxqlflsdolw| ri uhvlghqfh dovr sod| d sduw lq wkh ghflvlrq wr pljudwh1

D shuvrq pd| suhihu wr olyh lq d pxqlflsdolw| zlwk orz orfdo wd{hv/ dqg d kljk orfdo

wd{ pd| lqgxfh pljudwlrq wr pxqlflsdolwlhv zlwk orzhu orfdo wd{hv/ iru d jlyhq wkh

ohyho dqg txdolw| ri orfdo sxeolf vhuylfhv1 Dqrwkhu idfwru lv wkh jxdudqwhhg orfdo

wd{ edvh1 Iru Vzhghq/ Zhvwhuoxqg dqg Z|}dq +4<<8, irxqg wkdw orfdo wd{hv +lq

uhodwlrq wr wkh qdwlrqdo dyhudjh, lq xhqfh vkruw glvwdqfh pljudwlrq lq phwursrolwdq

duhdv lq Vzhghq1 Lq qrq0phwursrolwdq duhdv/ wkh orfdo wd{ edvh +lq uhodwlrq wr wkh

qdwlrqdo dyhudjh, lq xhqfhv wkh rxwpljudwlrq ghflvlrq16 Wkh jxdudqwhhg orfdo wd{

edvh uh hfwv wkh srvvlelolw| ri wkh pxqlflsdolw| wr r�hu sxeolfo| surylghg vhuylfhv1

Wkhuhiruh/ d krxvhkrog pd| zdqw wr pryh wr frppxqlwlhv zlwk d kljk jxdudqwhhg

wd{ edvh/ ehfdxvh frppxqlwlhv zlwk d orz jxdudqwhhg wd{ edvh pd| kdyh ohvv/ dqg

d orzhu vwdqgdug/ ri vhuylfhv1

Ghjuhh ri xuedqlvdwlrq pd| dovr eh d idfwru lq xhqflqj pljudwlrq1 Ghqvho|

srsxodwhg xuedq duhdv pd| kdyh d pruh ydulhg hfrqrplf vwuxfwxuh/ zlwk pruh rs0

sruwxqlwlhv iru hpsor|phqw1 Wklv frxog eh h{shfwhg wr ghfuhdvh wkh olnholkrrg ri

orqj glvwdqfh pljudwlrq1

Wkh qxpehu ri xqhpsor|hg shu ydfdqf| lq wkh pxqlflsdolw| lv wkrxjkw wr fdswxuh

orfdo oderxu pdunhw frqglwlrqv1 Wklv phdvxuh lq suhihuhqfh wr wkh orfdo xqhpsor|0

phqw udwh/ dv lw phdqv wkdw wkh ghpdqg iru oderxu lv dovr wdnhq lqwr frqvlghudwlrq> d

kljk orfdo xqhpsor|phqw udwh pd| frh{lvw zlwk d odujh qxpehu ri ydfdqflhv/ zklfk

lqglfdwhv wkdw wkh xqhpsor|phqw lv pdlqo| ri d iulfwlrqdo ru vwuxfwxudo qdwxuh1 Krz0

hyhu/ li wkh qxpehu ri xqhpsor|hg shu ydfdqf| lv odujh frpsduhg zlwk wkh qdwlrqdo

dyhudjh/ zh pd| lqwhusuhw wklv dv d orfdo exvlqhvv f|foh voxps1 Lq vxfk d fdvh/ zh

zrxog h{shfw wkdw wkh suredelolw| ri rxwpljudwlrq 0 hvshfldoo| orqj glvwdqfh pljud0

wlrq 0 zrxog lqfuhdvh dv wkh qxpehu ri xqhpsor|hg shu ydfdqf| lqfuhdvhv1

Wkh sursruwlrq ri xqhpsor|hg lq oderxu pdunhw surjudpv +uholhi zrun ru oderxu

6Vhh Zhvwhuoxqg dqg Z|}dq +4<<8, iru d glvfxvvlrq ri wd{ edvh yhuvxv wd{ udwhv dv sxvk idfwruv

iru pljudwlrq1
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pdunhw wudlqlqj, pd| dovr d�hfw wkh pljudwlrq ghflvlrq1 Li oderxu pdunhw surjudpv

duh uhdglo| dydlodeoh iru wkh xqhpsor|hg/ wkh| pd| suhihu wr vwd|/ hyhq zkhq xqhp0

sor|hg1

Wkh orfdwlrq ri wkh pxqlflsdolw| pd| dovr eh lpsruwdqw1 Vwrfnkrop lv wkh odujhvw

flw| lq Vzhghq1 Vwrfnkrop frxqw| frqvwlwxwhv wkh odujhvw phwursrolwdq duhd lq Vzh0

ghq/ zklfk frqvlvwv ri d qxpehu ri forvho| vlwxdwhg pxqlflsdolwlhv1 Wkh forvh sur{0

lplw| ri pxqlflsdolwlhv/ dqg wkh gl�huhqfhv lq fkdudfwhulvwlfv ri wkhvh pxqlflsdolwlhv

vkrxog pdnh vkruw glvwdqfh pljudwlrq pruh olnho|/ zkhuhdv wkh glyhuvlw| ri wkh hfr0

qrplf vwuxfwxuh vkrxog pdnh pljudwlrq iurp Vwrfnkrop frxqw| ohvv olnho|1 Rq wkh

rwkhu kdqg/ wkh qruwk ri Vzhghq lv wkh prvw vsduvho| srsxodwhg uhjlrq lq Vzhghq/

dqg lwv ihz pxqlflsdolwlhv whqg wr eh odujh lq whupv ri duhd dqg vpdoo lq whupv ri

srsxodwlrq1 Dffruglqjo|/ frppxwlqj ehwzhhq pxqlflsdolwlhv lv uhodwlyho| olplwhg1

Dq lqglylgxdo olylqj lq wkh qruwkhuq sduw ri Vzhghq frxog/ wkhuhiruh/ eh pruh olnho|

wr pljudwh erwk vkruw dqg orqj glvwdqfhv1

6 Gdwd

Wkh vdpsoh vwxglhg frqvlvwv ri 86: phq lq wkh Ohyho ri Olylqj Vxuyh|v1 Wkh Ohyho

ri Olylqj Vxuyh|v duh d uhjxuoduo| uhfxuulqj vxuyh| ri d furvv vhfwlrq ri wkh Vzhglvk

srsxodwlrq1 Iru d ghvfulswlrq ri wklv vxuyh|/ vhh Hulnvvrq dqg Èehuj +4<;:,1 Lqfrph/

pdulwdo vwdwxv dqg sodfh ri uhvlghqfh iru hdfk |hdu duh irxqg lq wkh wd{ dvvhvvphqw

�ohv ri wkh vhohfwhg vdpsoh1

Wkh vdpsoh vhohfwhg zhuh phq djhg ehwzhhq 53 dqg 73 |hduv rog lq 4<;41 Wkh

prelolw| ghflvlrqv duh revhuyhg hdfk |hdu iurp 4<;4 wr 4<<41 Doo lq wkh fkrvhq

vdpsoh zhuh uhtxluhg wr kdyh dq dvvhvvhg lqfrph kljk hqrxjk wr eh oldeoh wr sd|

wd{hv hdfk |hdu iurp 4<:< wr 4<<41 Yduldeohv frqfhuqlqj lqfrph dqg pxqlflsdolw|

ri uhvlghqfh duh dydlodeoh hdfk |hdu/ exw rwkhu lqirupdwlrq lv wdnhq iurp wkh Ohyho

ri Olylqj Vxuyh| 4<;4 dqg 4<<4/ uhvshfwlyho|1 Lqirupdwlrq derxw wkh gdwh ri eluwk

ri fkloguhq lv wdnhq iurp Ohyho ri Olylqj Vxuyh| ri 4<<41 Wkh hgxfdwlrq ohyho iru

wkh lqglylgxdo hdfk |hdu lv fdofxodwhg e| olqhdu h{wudsrodwlrq/ l1h1 li dq lqglylgxdo
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kdv uhflhyhg h1j1 irxu |hduv ri vfkrrolqj ehwzhhq 4<;4 dqg 4<<4/ klv hgxfdwlrq ohyho

ulvhv e| 317 hdfk |hdu1 Lqirupdwlrq derxw wkh orfdo oderxu pdunhw dqg orfdo �vfdo

fkdudfwhulvwlfv duh jdwkhuhg iurp r!fldo vwdwlvwlfv17

D ghvfulswlrq ri wkh yduldeohv xvhg lq wklv vwxg| lv irxqg lq Wdeoh 41 Ghvfulswlyh

vwdwlvwlfv iru vhohfwhg |hduv/ e| prelolw| fkrlfh/ duh suhvhqwhg lq Wdeoh 51 Dv fdq eh

vhhq lq Wdeoh 5/ erwk vkruw dqg orqj glvwdqfh pljudwruv duh/ rq dyhudjh/ |rxqjhu

wkdq qrq0pljudwruv1 Lw lv pruh frpprq iru vkruw glvwdqfh pryhuv wr eh pduulhg/

wkdq iru erwk vwd|huv dqg orqj glvwdqfh pryhuv1 Orqj glvwdqfh pryhuv kdyh d kljkhu

ohyho ri hgxfdwlrq wkdq hlwkhu vkruw glvwdqfh pryhuv dqg vwd|huv lq erwk 4<;4 dqg

4<<418 Orqj dqg vkruw glvwdqfh pryhuv kdyh qr lqfrph iurp iduplqj ru exvlqhvv

dfwlylwlhv lq hlwkhu ri wkh vhohfwhg |hduv1

Lq wkh vdpsoh/ urxjko| 59 shu fhqw ri wkh lqglylgxdov kdyh pljudwhg dw vrph

wlph gxulqj wkh shulrg vwxglhg/ dqg dssur{lpdwho| < shu fhqw kdyh pljudwhg pruh

wkdq rqfh1 D wrwdo ri 54< pljudwlrqv iru 46: pljudwruv zhuh revhuyhg gxulqj wkh

shulrg1 Pryhv dfurvv wkh frxqw| erughu frqvwlwxwh derxw 7: shu fhqw ri doo revhuyhg

pljudwlrqv/ dqg 88 shu fhqw ri doo pljudwruv kdyh pljudwhg dfurvv frxqw| olqh dw ohdvw

rqfh gxulqj wkh shulrg vwxglhg1

Dv fdq eh vhhq lq Wdeoh 6/ forvh wr 74 shu fhqw ri wkrvh zkrvh odwhvw uhfrughg pryh

zdv d pryh dfurvv frxqw| erughu +OP, vwdwhg wkdw d qhz mre +iru hlwkhu wkh pdq

ru klv vsrxvh, zdv wkh uhdvrq iru wkh pljudwlrq1 Dprqj vkruw glvwdqfh pljudwruv

+VP,/ 53 shu fhqw qdphg d qhz mre dv wkh uhdvrq iru wkh pryh1

Lq pruh wkdq kdoi ri wkh fdvhv/ uhdvrqv rwkhu wkdq idfwruv uhodwhg wr wkh oderxu

pdunhw lq xhqfh wkh ghflvlrq wr pljudwh1 Khqfh ghprjudsklf dqg vrfldo yduldeohv

dovr sod| dq lpsruwdqw uroh lq wkh ghflvlrq wr pryh dv gr dwwulexwhv ri wkh pxqlfl0

sdolw| ri uhvlghqfh1

7Vrxufhv= wkh Vzhglvk Oderxu Pdunhw Erdug dqg Vwdwlvwlfv Vzhghq1
8Dfwxdoo|/ orqj glvwdqfh pljudwruv kdyh d kljkhu ohyho ri hgxfdwlrq wkdq hlwkhu vkruw glvwdqfh

pljudwruv ru vwd|huv hdfk |hdu gxulqj wkh shulrg/ h{fhsw 4<;8 dqg 4<;91
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Wdeoh 4= Yduldeoh ghvfulswlrq1

Yduldeoh Ghvfulswlrq

+ Qhw lqfrph lq |hdu w04/ kxqguhgv ri VHN/ 4<<3 sulfhv1

*? + Qdwxudo orjdulwkp ri +1

JURZWK +|3�*+|32c jurzwk lq qhw lqfrph ehwzhhq |hdu |� 2 dqg |� ��

VLQNS Vsrxvh*v qhw lqfrph dv sursruwlrq ri wrwdo krxvhkrog qhw lqfrph |hdu |� �1

DJH Djh lq |hduv= |� K�o|� +e@o�

VFKRRO \hduv lq vfkrro1

XQSD Sursruwlrq ri krxvhkrog lqfrph iurp xqhpsor|phqw ehqh�wv dqg fdvk

dvvlvwdqfh lq |hdu |� ��

IDUP Sursruwlrq ri krxvhkrog lqfrph iurp iduplqj lq |hdu |� �1

EXVL Sursruwlrq ri krxvhkrog lqfrph iurp exvlqhvv dfwlylw| |hdu |� �1

VPFK Qxpehu ri fkloguhq djhg 309 lq wkh krxvhkrog1

VFFK Qxpehu ri fkloguhq djhg :049 lq wkh krxvhkrog1

HOP Gxpp| yduldeoh= 4 li pljudwhg dfurvv frxqw| erughu hduolhu gxulqj wkh

shulrg/ 3 hovh1

WEDV Wd{ edvh/ shu fhqw ri qdwlrqdo dyhudjh |hdu |� �1

ORFW Orfdo wd{ udwh lq PRU glylghg e| wkh qdwlrqdo dyhudjh iru wklv phdvxuh1

SRSGHQ Srsxodwlrq ghqvlw| lq PRU/ srsxodwlrq djhg 49097 shu vtxduh nlorphwuhv1

XQSYDF Qxpehu ri xqhpsor|hg shu ydfdqf| lq PRU glylghg e| wkh qdwlrqdo

dyhudjh iru wklv phdvxuh1

OPS Sursruwlrq ri xqhpsor|hg lq oderxu pdunhw surjudpv lq PRU glylghg e|

wkh qdwlrqdo dyhudjh iru wklv phdvxuh1

VWKOP Gxpp| yduldeoh= 4 li pxqlflsdolw| ri uhvlghqfh +PRU, lv orfdwhg lq

Vwrfnkrop Frxqw|/ 3 hovh1

QRUWK Gxpp| yduldeoh= 4 li PRU lv orfdwhg lq wkh qruwk ri Vzhghq/ 3 hovh1

PRU @ Pxqlflsdolw| ri uhvlghqfh lq |� ��
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Wdeoh 5= Ghfulswlyh vwdwlvwlfv iru vhohfwhg yduldeohv1 Hqwu| lv vdpsoh phdq iru hdfk

|hdu1

4<;4 4<;8 4<<3

V OP VP V OP VP V OP VP

+ ;3:199 ;351:8 :;<1:5 ;5:165 :991:8 ::71<5 <86187 43:3195 <8419:

JURZWK 3134 3153 3158 3136 314; 3138 3138 3147 3137

VLQNS 3156 3153 316< 3154 3155 3159 3165 3167 3167

DJH 6314< 5;1:; 59153 67156 661;3 6414< 6<15: 69164 68188

VFKRRO 44168 46155 45153 44198 44197 441;9 441<: 46178 4418:

XQSD 3134 3134 3133 3134 3139 3136 3134 3135 3133

IDUP 3134 3133 3133 3134 3133 3133 3134 3133 3133

EXVL 3136 3133 3133 3136 3133 3133 3137 3136 3133

VPFK 3178 3155 3133 3177 3173 3164 3178 319< 31;5

VFFK 315: 3144 3133 3184 3183 3139 3196 3187 3178

HOP 3133 3133 3133 313: 3153 3164 3145 316; 315:

q 856 ; 9 844 47 45 846 49 ;

V @ Qr pljudwlrq

OP @ Orqj glvwdqfh pljudwlrq

VP @ Vkruw glvwdqfh pljudwlrq
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Wdeoh 6= Uhdvrqv iru odwhvw pryh1 Shu fhqw1

Uhdvrqv iru prylqj OP VP DOO

Qr dqvzhu 491< 6<17 491;

Qhz mre 731; 4<1: 631:

Vwxglhv 417 313 31:

Fkdqjhv lq idplo| vlwxdwlrq 4818 5715 4<1:

Rwkhu 5817 6<17 6514

Wrwdo 43313 43313 43313

q :4 99 46:

Vrxufh= Wkh Ohyho ri Olylqj Vxuyh| 4<<41

7 Hvwlpdwlrq Uhvxowv

Wkh uhvxowv ri wkh pxowlqrpldo orjlw fkrlfh htxdwlrq duh uhsruwhg lq Wdeoh 71 Pdu0

jlqdo h�hfwv dqg hodvwlflwlhv ri frqwlqxrxv yduldeohv duh irxqg lq Wdeoh 81

Dq lqglylgxdo zlwk d kljk suh0pljudwlrq lqfrph lv ohvv olnho| wr pdnh d orqj

glvwdqfh pryh wkdq d shuvrq zlwk orz suh0pljudwlrq lqfrph1 D rqh shu fhqw lqfuhdvh

lq lqfrph/ ghfuhdvhv wkh suredelolw| ri orqj glvwdqfh pljudwlrq e| 618 shu fhqw1 Iru

vkruw glvwdqfh pljudwruv/ suh0pljudwlrq lqfrph kdv qr h�hfw rq wkh suredelolw| ri

d pryh1 Wklv lv lq dffrugdqfh zlwk Gd Ydq}r +4<:;, zkr irxqg d qhjdwlyh h�hfw

rq suh0pljudwlrq krxvhkrog lqfrph rq wkh suredelolw| ri lqwhuglylvlrqdo pljudwlrq

iru wkh Xqlwhg Vwdwhv1 Wklv frxog eh lqwhusuhwhg dv orz suh0pljudwlrq lqfrph lv d

sxvk idfwru iru orqj glvwdqfh pljudwlrq/ dqg wkdw juhdwhu hduqlqjv srwhqwldo lv jdlqhg

wkurxjk orqj glvwdqfh pljudwlrq1 Lqfrph dqg lqfrph jurzwk kdyh qr h�hfw rq wkh

suredelolw| ri vkruw glvwdqfh pljudwlrq1

Dv h{shfwhg/ dq roghu shuvrq lv ohvv olnho| wr pljudwh wkdq d |rxqjhu/ dqg dq

lqglylgxdo zkr kdv pruh vfkrrolqj lv pruh olnho| wr pdnh d orqj glvwdqfh pryh

wkdq d shuvrq zlwk ohvv vfkrrolqj1 D rqh shufhqw lqfuhdvh lq wkh qxpehu ri |hduv

lq hgxfdwlrq lqfuhdvhv wkh suredelolw| ri orqj glvwdqfh pljudwlrq e| wkuhh shu fhqw1
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Vfkrrolqj kdv qr h�hfw rq wkh suredelolw| ri vkruw glvwdqfh pljudwlrq1

Wkh ghshqghqfh rq xqhpsor|phqw ehqh�wv 0 phdvxuhg e| wkh sursruwlrq ri lq0

frph iurp xqhpsor|phqw ehqh�wv +XQSD, 0 kdv d srvlwlyh h�hfw rq wkh suredelolw|

ri orqj glvwdqfh pljudwlrq1 Krzhyhu/ zh fdqqrw uhmhfw wkh k|srwkhvlv wkdw wkh h�hfw

ri wkh ghshqghfh rq xqhpsor|phqw ehqh�wv rq wkh suredelolw| ri pljudwlrq lv wkh

vdph iru erwk orqj dqg vkruw glvwdqfh pljudwlrq1 D rqh shu fhqw lqfuhdvh lq wkh

sursruwlrq ri lqfrph iurp xqhpsor|phqw ehqh�wv lqfuhdvhv wkh suredelolw| ri orqj

glvwdqfh pljudwlrq e| 3136 shu fhqw1

Wkh qxpehu ri vfkrro0djhg fkloguhq lq wkh idplo| +VFFK, kdv d qhjdwlyh h�hfw

rq wkh suredelolw| ri orqj glvwdqfh pljudwlrq/ dqg d shuvrq zlwk pruh fkloguhq lv

ohvv olnho| wr pljudwh wkdq d shuvrq zlwk ihzhu fkloguhq1 Wkh h�hfw ri wkh qxpehu ri

fkloguhq rq wkh suredelolw| wr pljudwh lv wkh vdph iru erwk orqj dqg vkruw glvwdqfh

pljudwlrq1

Orfdo oderxu pdunhw fkdudfwhulvwlfv gr qrw vhhp wr lq xhqfh wkh pljudwlrq ghfl0

vlrq1 Orfdo oderxu pdunhw dfwlylw| dv phdvxuhg e| wkh qxpehu ri xqhpsor|hg shu

ydfdqf| +XQSYDF, kdv qr h�hfw rq wkh ghflvlrq wr pljudwh hlwkhu zlwklq ru dfurvv

wkh frxqw| erughu1 Dq lqfuhdvh lq wkh qxpehu ri xqhpsor|hg shu ydfdqf| kdv d

srvlwlyh +exw lqvljql�fdqw, h�hfw rq wkh suredelolw| wr pljudwh zlwklq wkh frxqw|/

exw +frxqwhulqwxlwlyho|, d qhjdwlyh h�hfw rq wkh suredelolw| ri furvv0erughu pljud0

wlrq1 Wkh dydlodelolw| ri oderxu pdunhw surjudpv +OPS, kdv d qhjdwlyh h�hfw rq wkh

suredelolw| ri pljudwlqj dfurvv wkh frxqw| erughu/ exw wkh h�hfw lv qrw vljql�fdqw1

Dv pljkw eh h{shfwhg/ suhylrxv orqj glvwdqfh pljudwlrq +HOP, kdv d srvlwlyh

h�hfw rq wkh suredelolw| ri orqj glvwdqfh pljudwlrq1 Wklv frxog eh d uhpljudwlrq

h�hfw/ ehfdxvh wkrvh zkr duh qhz wr d frppxqlw| kdyh ohvv wlhv wr wkdw frppxqlw|

dqg/ wkhuhiruh/ kdyh orzhu wkuhvkrogv wr ryhufrph zkhq pdnlqj dqrwkhu pljudwlrq

ghflvlrq1 D shuvrq zkr kdv suhylrxvo| pljudwhg d orqj glvwdqfh gxulqj wkh shulrg

vwxglhg lv doprvw wkuhh wlphv pruh olnho| wr pljudwh d vkruw glvwdqfh/ wkdq d shuvrq

wkdw kdv qrw pljudwhg dfurvv wkh frxqw| erughu hduolhu gxulqj wkh shulrg19

9Wkh rggv udwlr iru gxpp| yduldeohv duh frpsxwhg dv h{s +�l, =
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Wdeoh 7= Orjlw hvwlpdwlrq uhvxowv1 Ghshqghqw yduldeoh lv P1

OP VP

Yduldeoh Frh!flhqw | Frh!flhqw |

Frqvwdqw 4155:: 3163 061533; 31;3

*? + 0318766 517: 3163<3 4138

JURZWK 317534 41<6 03134<7 313:

*?DJH 041543; 5133 041:3:6 6146

*?VFKRRO 41653: 51;< 314537 315;

VLQNS 317;:; 4137 0314587 315:

VPFK 31383< 316: 0313589 314<

VFFK 03169;6 41<4 03167<4 41<4

IDUP 08;194:3 31:5 0814986 31:9

EXVL 061749< 4175 031469: 314;

XQSD 614859 517: 514776 4177

WEDV 0313334 3134 03133:7 3195

ORFW4 0319965 3156 615:<< 4153

SRSGHQ 313335 3198 313335 31:<

XQSYDF4 031488< 4144 31376< 3195

OPS4 0313355 3134 3155;5 4149

VWKOP 0315534 3183 318;;9 41;3

QRUUO 314658 3179 031396< 3157

HOP 416477 8167 414447 7155

�2

�S
' �e��.e

Vljql�fdqfh ohyho= 3133333
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Wdeoh 8= Pdujlqdo h�hfwv dqg hodvwlflwlhv iru frqwlqxrxv yduldeohv1

OP VP

Yduldeoh Ghulydwlyh m|m Hodvwlflw| Ghulydwlyh m|m Hodvwlflw|

*? + 0313375 515; 0618589 3133865 4139 513;<

JURZWK 313365 414; 3133<3 0313336< 313; 031334

*?DJH 03133<4 3165 07133:5 03135;;7 518< 081<;3

*?VFKRRO 313435 4137 613:<5 31334;: 3158 3159:

VLQNS 31336; 31<< 314633 03133553 315; 031369

VPFK 313337 316: 31354< 03133377 314< 031344

VFFK 031335; 3175 0314:56 031338;; 419; 0314:4

IDUP 031783: 3177 031854; 0313:<;; 3184 031377

EXVL 0313596 31<4 0314397 031334;9 3147 031337

XQSD 313573 3185 3135:7 3136933 4167 3134<

WEDV 313333 3133 31335< 03133346 3194 031:67

ORFW4 0313388 3146 0319<7; 31388;4 414: 615;<

SRSGHQ 313333 3167 313835 3133333 31:: 31388

XQSYDF4 0313345 4139 0314;<7 31333:: 3197 3138:

OPS4 313333 03134 031339: 31336;; 4147 3158:

Ghulydwlyhv dqg hodvwlflwlhv duh frpsxwhg dw wkh phdq yhfwru1
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Dv pd| eh h{shfwhg/ wkh suredelolw| ri vkruw glvwdqfh pljudwlrq lv kljkhu iru

lqglylgxdov olylqj lq Vwrfnkrop Frxqw|1 Wkh orfdo �vfdo yduldeohv/ wkh orfdo wd{ udwh

dqg orfdo wd{ edvh/ kdyh wkh h{shfwhg vljqv iru vkruw glvwdqfh pljudwlrq/ exw wkh

h�hfw lv qrw vljql�fdqw1

714 D Qrwh rq Pljudwlrq Glvwdqfh

Rqh frxog dujxh wkdw wkh gh�qlwlrq ri orqj dqg vkruw glvwdqfh pljudwlrq frxog kdyh

vrph lq xhqfh rq wkh uhvxowv1 Wkhuhiruh/ L kdyh uhhvwlpdwhg wkh prgho zlwk orqj

glvwdqfh pljudwlrq gh�qhg zlwk d glvwdqfh sdudphwhu1 Wkh glvwdqfh dssurdfk frxog

zhoo eh vhhq dv htxdoo| duelwudu| wr wkh dssurdfk xvhg lq wklv sdshu1 L zdqw orqj

glvwdqfh pljudwlrq wr eh gh�qhg dv d pryh wr d qhz orfdo oderxu pdunhw/ l1h1 wkh

qhz pxqlflsdolw| ri uhvlghqfh vkrxog qrw eh zlwklq frppxwlqj glvwdqfh iurp wkh rog

mre1 Vlqfh frppxwlqj glvwdqfh vkrxog eh phdvxuhg lq wlph xqlwv/ qrw lq nlorphwuhv/

zkdw frqvlwxwhv d orqj glvwdqfh pljudwlrq ydulhv ghshqglqj rq zkhuh wkh lqglylgxdo

olyhv1 Wklv lv lqgluhfwo| frqvlghuhg zkhq L gh�qh orqj glvwdqfh pljudwlrq dv d pryh

dfurvv frxqw| erughu/ vlqfh frxqwlhv duh idluo| vpdoo lq ghqvho| srsxodwhg duhdv/

zkhuh frppxwlqj glvwdqfh pd| eh vkruwhu zkhq phdvxuhg lq nlorphwuhv/ dqg odujh

lq vsduvho| srsxodwhg duhdv/ zkhuh wkh yldeoh frppxwlqj glvwdqfh lv orqjhu1

L kdyh ydulhg wkh gh�qlwlrq ri orqj glvwdqfh pljudwlrq 0 iurp wkh gh�qlwlrq wkdw d

orqj glvwdqfh pljudwlrq lv d pryh pruh wkdq 63 nlorphwuhv wr d pryh pruh wkdq 483

nlorphwuhv/ zlwk d vxffhvvlyh lqfuhdvh ri 8 nlorphwuhv1 Pljudwlrq glvwdqfh lv gh�qhg

dv wkh glvwdqfh lq nlorphwuhv iurp flw| fhqwuh wr flw| fhqwuh1 Wkh qxpehu ri uhfrughg

pljudwlrqv lq hdfk fdwhjru| iru ydulrxv pljudwlrq glvwdqfhv duh irxqg lq Wdeoh 91

Wkh hvwlpdwlrq uhvxowv duh qrw yhu| gl�huhqw iurp wkh uhvxowv suhvhqwhg lq wklv sd0

shu1 Wkh yduldeohv wkdw zhuh lpsruwdqw zkhq orqj glvwdqfh pljudwlrq zdv gh�qhg dv

d pryh dfurvv frxqw| erughu/ duh lpsruwdqw zkhq orqj glvwdqfh pljudwlrq lv gh�qhg

zlwk pljudwru| glvwdqfh1 Wkh sdudphwhu hvwlpdwhv kdyh lq jhqhudo wkh vdph vljqv

+dw ohdvw iru sdudphwhuv zlwk devroxwh w0udwlrv deryh 318,1 Krzhyhu/ wkh vljql�fdqfh

ohyho ri wkh sdudphwhuv ydulhv voljkwo| zlwk wkh gh�qlwlrq ri glvwdqfh1 Jhqhudoo|/ zh
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Wdeoh 9= Orqj dqg Vkruw Glvwdqfh Pljudwlrq e| Pljudwru| Glvwdqfh1

VP lv gh�qhg dv OP VP VP lv gh�qhg dv OP VP

PG	63 np 48; 94 PG	433 np <: 455

PG	73 np 477 :8 PG	443 np <7 458

PG	83 np 457 <8 PG	453 np ;5 46:

PG	93 np 447 438 PG	463 np :8 477

PG	:3 np 43: 445 PG	473 np :7 478

PG	;3 np 436 449 PG	483 np 9< 483

PG	<3 np 435 44:

PG @ Pljudwlrq glvwdqfh lq nlorphwuhv1

fdq vd| wkdw wkh pdjqlwxgh dqg vljql�fdqfh ohyho ri wkh lqfrph yduldeoh lqfuhdvhv

zkhq L lqfuhdvh wkh glvwdqfh uhtxluhg iru d pryh wr eh frqvlghuhg d orqj glvwdqfh

pljudwlrq1

Wdeoh : frqwdlqv wkh hvwlpdwlrq uhvxowv iurp wzr vxfk hvwlpdwlrqv 0 rqh zkhuh

orqj glvwdqfh pljudwlrq lv gh�qhg dv d pryh pruh wkdq 93 nlorphwuhv/ dqg rqh zkhuh

orqj glvwdqfh pljudwlrq lv gh�qhg dv d pryh pruh wkdq 453 nlorphwuhv1

Wkh yduldeohv ghvfulelqj wkh orfdo oderxu pdunhw fkdudfwhulvwlfv kdyh yhu| orz

w0udwlrv lq doo hvwlpdwlrqv1 Wkh yduldeohv ghvfulelqj wkh pxqlflsdolw| ri uhvlghqfh duh

vwloo qrw vljql�fdqw1

8 Frqfoxvlrqv

Wkh pdlq �qglqj lq wklv vwxg| duh wkdw wkh kljkhu wkh suh0pljudwlrq lqfrph/ wkh

orzhu wkh suredelolw| ri orqj glvwdqfh pljudwlrq1 Krzhyhu/ lqfrph kdv qr h�hfw rq

wkh suredelolw| ri vkruw glvwdqfh pljudwlrq1 Wkh ohqjwk ri xqhpsor|phqw lqfuhdvhv

wkh suredelolw| ri orqj glvwdqfh pljudwlrq1 L gr qrw �qg hylghqfh wr vxssruw wkdw

orfdo �vfdo yduldeohv ru orfdo oderxu pdunhw fkdudfwhulvwlfv lqfuhdvh wkh olnholkrrg
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Wdeoh := Hvwlpdwlrq uhvxowv zlwk vkruw glvwdqfh pljudwlrq gh�qhg dv d pryh ohvv

wkdq 93 nlorphwuhv dqg 453 nlorphwuhv1

OP VP OP VP

Yduldeoh Frh!flhqw | Frh!flhqw | Frh!flhqw | Frh!flhqw |

Frqvwdqw 031<6:5 3157 031853; 3146 318356 3144 041<386 3185

*? + 031639; 4164 0313538 313; 0317<:3 5135 3144;8 317:

JURZWK 31638; 4164 3144:4 3177 317<73 5145 0313446 3138

*?DJH 0415994 5153 0419673 51;: 031<695 4175 041;477 6186

*?VFKRRO 41337: 5165 316957 31;3 4138;9 5148 317943 4147

VLQNS 31574; 3186 314478 3157 319;76 4163 031474: 3167

VPFK 03135<7 3155 31374; 3163 031393: 316; 31383< 3175

VFFK 03153<3 4157 03188<7 518: 0316333 4183 0317359 5158

IDUP 0591<;:3 31:: 0816<:: 31;3 06:13<43 319; 081:<57 31;6

EXVL 061898: 417< 314444 3147 06143:8 4165 031596< 3167

XQSD 5197<3 5137 5197:5 41;5 51;355 41<8 518586 41<5

WEDV 0313355 314: 031336: 315< 31336< 315: 3133:9 319:

ORFW 31;;44 3165 41:7:7 3194 0416346 3174 6139:7 4153

SRSGHQ 313334 314< 313336 31<5 313333 3144 313336 4138

XQSYDF 031335< 3137 03135<6 315: 3133;7 313< 0313734 3174

OPS 31387< 3158 314<:7 31<8 03145<7 3179 315883 416<

VWKOP 31746< 4144 314799 3173 313:99 3149 316936 4148

QRUWK 31773; 41:7 031946: 41;4 319699 5155 03183;5 41:8

HOP 418887 91:9 31:8<3 518: 4143;< 61;4 416379 81:5

�2

�S
' �e��.2 �2

�S
' �ee�fb

Vljql�fdqfh ohyho= 3133333 Vljql�fdqfh ohyho= 3133333
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iru hlwkhu vkruw ru orqj glvwdqfh pljudwlrq1 Zh pd| lqwhusuhw wkhvh uhvxowv dv li

orqj glvwdqfh pljudwlrq lv dq dfwlrq wdnhq wr lqfuhdvh hduqlqj srwhqwldo/ exw wkdw

vkruw glvwdqfh pljudwlrq lv qrw gxh wr shufhlyhg jdlqv lq hduqlqj srwhqwldo1 Wkh

vljql�fdqfh ri wkh ghshqghqfh rq xqhpsor|phqw ehqh�wv rq orqj glvwdqfh pljudwlrq

pd| eh lqwhusuhwhg dv dq lqyroxqwdu| dfw wr frxqwhudfw xqhpsor|phqw dw wkh fxuuhqw

sodfh ri uhvlghqfh/ dowkrxjk wkh h�hfw ri xqhpsor|phqw rq wkh suredelolw| wr pljudwh

grhv qrw vljql�fdqwo| gl�hu iru hlwkhu vkruw ru orqj glvwdqfh pljudwlrq1

Dv h{shfwhg/ suhylrxv orqj glvwdqfh pljudwlrq kdv d srvlwlyh h�hfw rq wkh sure0

delolw| ri erwk orqj glvwdqfh dqg vkruw glvwdqfh pljudwlrq1 Orfdo oderxu pdunhw

fkdudfwhulvwlfv/ wkdw L h{shfwhg wr lq xhqfh orqj glvwdqfh pljudwlrq/ dsshdu wr kdyh

qr h�hfw rq h{sodlqlqj orqj glvwdqfh pljudwlrq/ qhlwkhu rq vkruw glvwdqfh pljudwlrq1

L h{shfwhg orfdo �vfdo fkdudfwhulvwlfv wr lq xhqfh wkh ghflvlrq wr pdnh d vkruw glv0

wdqfh pljudwlrq/ exw orfdo �vfdo fkdudfwhulvwlfv gr qrw h{sodlq qhlwkhu vkruw glvwdqfh

pljudwlrq/ qru orqj glvwdqfh pljudwlrq1

Dv wkh glvwlqfwlrq ehwzhhq orqj dqg vkruw glvwdqfh pljudwlrq lv vrphzkdw du0

elwudu| lq wklv sdshu/ lw frxog eh d iuxlwixo h{whqvlrq wr pdnh d ehwwhu glvwlqfwlrq

ehwzhhq orqj dqg vkruw glvwdqfh pljudwlrq/ edvhg rq frppxwlqj glvwdqfh phdvxuhg

lq wlph/ qrw glvwdqfh lq nlorphwuhv1 Dqrwkhu ghyhorsphqw wkdw frxog h{sodlq vkruw

glvwdqfh pljudwlrq lv vrph phdvxuh ri wkh txdolw| ri wkh sxeolfo| surylghg vhuylfhv

lq wkh pxqlflsdolwlhv/ vxfk dv vfkrrov/ fklog gd|0fduh/ dqg uhfuhdwlrqdo idflolwlhv1
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Uhihuhqfhv

D{hovvrq/ Urjhu dqg Zhvwhuoxqg/ Rooh +4<<;,/ �D Sdqho vwxg| ri Pljudwlrq/ Krxvh0

krog Uhdo Lqfrph dqg Vhoi0Vhohfwlrq1� Mrxuqdo ri Srsxodwlrq Hfrqrplfv 44=

44604591

Fkduqh|/ Doehuwd K1 +4<<6,/ �Pljudwlrq dqg wkh Sxeolf Vhfwru= D Vxuyh|1� Uhjlrqdo

Vwxglhv 5:= 64606591

Gd Ydq}r/ Mxolh +4<:;,/ �Grhv Xqhpsor|phqw D�hfw PljudwlrqB 0 Hylghqfh iurp

Plfurgdwd1� Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv 93= 83708471

Hulnvvrq/ Urehuw dqg Èehuj/ Uxqh/ Hgv +4<;:,/ Zhoiduh lq Wudqvlwlrq/ Foduhqgrq

Suhvv/ R{irug1

Jrvv/ Huqlh dqg Sdxo/ Fkulv +4<<3,/ �Wkh Lpsdfw ri Xqhpsor|phqw Lqvxudqfh Ehq0

h�wv rq wkh Suredelolw| ri Pljudwlrq ri wkh Xqhpsor|hg1� Mrxuqdo ri Uhjlrqdo

Vflhqfh 63= 67<068;1

Juhhqh/ Zlooldp K1 +4<<6,/ Hfrqrphwulf Dqdo|vlv/ Vhfrqg Hglwlrq/ Pdfploodq Sxe0

olvklqj Frpsdq|/ Qhz \run1

Juhhqzrrg/ Plfkdho M1 +4<;8,/ �Kxpdq Pljudwlrq= Wkhru|/ Prghov dqg Hpslulfdo

Vwxglhv1� Mrxuqdo ri Uhjlrqdo Vflhqfh 58= 85408771

Kdunpdq/ Dqghuv +4<;;,/ �Duehwvpdunqdgvsrolwlnhqv h�hnwhu sè jhrjud�vn uùuoljkhw�/

Udssruw iuèq xwuhgqlqjvhqkhwhq/ DPV 4<;;=4< +lq Vzhglvk,1

Khu}rj/ Khqu| Z1 Mu/ Vfkorwwpdqq/ Dodq P1 dqg Erhkp/ Wkrpdv S1 +4<<6,/ �Pl0

judwlrq dv Vsdwldo Mre0Vhdufk= D Vxuyh| ri Hpslulfdo Ilqglqjv1� Uhjlrqdo

Vwxglhv 5:= 65:06731

Plqfhu/ Mdfre +4<:;,/ �Idplo| Pljudwlrq Ghflvlrqv1� Mrxuqdo ri Srolwlfdo Hfrqrp|

;9= :7<0::61

Vmddvwdg/ Ohli D1 +4<95,/ �Wkh Frvwv dqg Uhwxuqv ri Kxpdq Pljudwlrq1� Mrxuqdo

ri Srolwlfdo Hfrqrp| :3= ;30<61

Vfkorwwpdqq/ Dodq P1 dqg Khu}rj/ Khqu| Z1 Mu1 +4<;4,/ �Hpsor|phqw Vwdwxv dqg

wkh Ghflvlrq wr Pljudwh1� Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv 96= 8<308<;1

Zhvwhuoxqg/ Rooh +4<<;,/ �Lqwhuqdo Jurvv Pljudwlrq lq Vzhghq= Wkh H�hfwv ri Ydul0
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dwlrq lq Prelolw| Vwlpxol dqg Uhjlrqdo Pdunhw Frqglwlrqv1� Oderxu +iruwk0

frplqj,1

Zhvwhuoxqg/ Rooh dqg Z|}dq/ Plfkdho O1 +4<<8, �Krxvhkrog Pljudwlrq dqg wkh

Orfdo Sxeolf Vhfwru= Hylghqfh iurp Vzhghq 4<;4 0 4<;71� Uhjlrqdo Vwxglhv

5<= 478048:1


