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4 Lqwurgxfwlrq dqg prwlydwlrq

Lq wklv sdshu zh vwxg| wkh lqwhudfwlrq ehwzhhq �upv ohyhudjh dqg frpshqvd0

wlrq srolflhv lq suhvhqfh ri dv|pphwulfdo lqirupdwlrq lq oderu dqg �qdqfldo

pdunhwv1 Lq d �uvw vwhs zh dqdo|}h krz wkh frpsrvlwlrq ri wkh oderu irufh

pd| lq xhqfh fdslwdo vwuxfwxuh1 Zh wkhq whvw krz wkh hvwlpdwhg fdslwdo

vwuxfwxuh d�hfwv �upv* frpshqvdwlrq srolflhv1

Rswlpdo fdslwdo vwuxfwxuh/ li wkhuh lv dq|/ vkrxog eh h{sodlqhg e| wkh

wudgh0r� ehwzhhq wkh frvwv dqg wkh ehqh�wv ri ghew yhuvxv htxlw| �qdqflqj

lq wkh �up*v fdslwdo vwuxfwxuh1 Lq �qdqfh wkhru|/ yduldeohv olnh fdvk  rz

yduldelolw|/ edqnuxswf| frvwv dqg wd{ dgydqwdjh kdyh ehhq vwuhvvhg wr h{0

sodlq yduldwlrqv lq fdslwdo vwuxfwxuh1 Rwkhu zrunv uho| rq djhqf| frvwv dqg

vljqdolqj wkhru| wr vkrz krz wkh uhodwlyh edujdlqlqj srzhu ri rzqhuv ylv0ã0ylv

zrunhuv ru krz wkh vshfl�flw| ri kxpdq dqg sk|vlfdo fdslwdo frxog dowhu wkh

frpsrvlwlrq ri fdslwdo vwuxfwxuh +Kduw dqg Prruh/ 4<<7/ Gdvjxswd dqg Vhq0

jxswd/ 4<<6 dqg Mdjjld dqg Wkdnru/ 4<<7,1 Hpslulfdo zrun lq wklv duhd zdv

prvw riwhq frpsurplvhg e| wkh devhqfh ri vxlwdeoh gdwd iru wkh dwwulexwhv

wkdw pd| d�hfw fdslwdo vwuxfwxuh1 Lq idfw/ prvw hpslulfdo vwxglhv grqh lq wklv

gluhfwlrq +Eurqduv dqg Ghhuh/ 4<<4/ Wlwpdq dqg Zhvvhov/ 4<;;/ Eudgoh| hw

do1/ 4<;7 dqg Udmdq dqg ]lqjdohv/ 4<<8, xvhg gdwd wkdw grhv qrw frqvlghu wkh

oderu irufh zlwklq �upv1 Lq wkh uhfhqw wkhruhwlfdo olwhudwxuh/ lw zdv vkrzq/

krzhyhu/ wkdw wklv yduldeoh pd| d�hfw frqvlghudeo| wkh frpsrvlwlrq ri �up*v

fdslwdo vwuxfwxuh xqghu dv|pphwulfdo lqirupdwlrq1 Lw lv qrz dovr grfxphqwhg

wkdw �up*v frpshqvdwlrq srolflhv dqg oderu frqwudfwv lq jhqhudo duh khdylo|

uhodwhg wr �up*v ohyhudjh +Iduphu/ 4<;8/ Nkdq dqg Vfkhlqnpdq/ 4<;8/ Mdjjld

dqg Wkdnru/ 4<<7/ dqg Gdfkudrxl dqg Glrqqh/ 4<<:,1

Wklv vwxg| h{whqgv hpslulfdo zrun rq fdslwdo vwuxfwxuhv dqg frpshqvd0

wlrq srolflhv lq wzr zd|v1 Iluvw/ zh duh deoh wr hqkdqfh wkh udqjh ri wkhruhwl0

fdo ghwhuplqdqwv ri fdslwdo vwuxfwxuh e| lqwurgxflqj vrph uhfhqwo| ghyhorshg

wkhrulhv wkdw kdyh qrw ehhq |hw dqdo|}hg hpslulfdoo|1 Wklv frqwulexwlrq lv

srvvleoh vlqfh rxu gdwd frqwdlqv qhz lqirupdwlrqv wkdw zhuh qrw dydlodeoh lq

suhylrxv vwxglhv1 Vhfrqg/ zh pdnh d olqndjh ehwzhhq �upv* �qdqfldo vwuxf0

wxuh dqg frpshqvdwlrq srolflhv zlwklq wkhvh �upv1 Zh gr wklv e| olqnlqj

zdjh frqwudfwv frpsrqhqw hvwlpdwhv wr �upv suhglfwhg ohyhudjh zklfk khosv

xv wr whvw wkh h�hfw ri �upv ohyhudjh rq zdjh frqwudfwv1

D ixuwkhu prwlydwlrq iru wklv hpslulfdo vwxg| lv wr h{sodlq d sduw ri wkh

khwhurjhqhlw| wkdw h{lvwv lq frpshqvdwlrq srolflhv dfurvv �upv1 Lq idfw/ dv

vkrzq lq Derzg/ Nudpdu} dqg Pdujrolv ^4<<<` dqg Pdujrolv ^4<<9`/ lpsrvlqj
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lghqwlfdo uhwxuqv wr vhqlrulw| dfurvv gl�huhqw �upv +Wrsho/ 4<<4, lv d uhvwulf0

wlyh dvvxpswlrq wkdw kdv wr eh uhfrqvlghuhg1 Zkhq khwhurjhqhlw| lq uhwxuqv

wr vhqlrulw| dfurvv �upv lv frqvlghuhg/ Derzg hw do1 ^4<<<` irxqg d vwdq0

gdug huuru wkdw lv uhodwlyho| odujh +31449: uhodwlyh wr wkh phdq dfurvv �upv

ri 313489/ sdjh 5<:,1 Pruh jhqhudoo|/ wkh| rewdlqhg wkdw shuvrq h�hfwv duh

vwdwlvwlfdo| pruh lpsruwdqw wkdq �up h�hfwv1 Wklv uhvxow pd| eh h{sodlqhg/

lq sduw/ e| wkh devhqfh ri frqwuro iru �qdqfldo frqglwlrqv ri wkh �upv1

Dv glvfxvvhg lq Pdujrolv ^4<<9`/ prghov zlwk lpsolflw frqwudfwv dqg frvw0

ohvv prelolw| +Ehdxgu| dqg GlQdugr/ 4<<4, fdq dffrpprgdwh iru wklv ydul0

dqfh li zh shuplw �up0vshfl�f vkrfnv1 Lq idfw/ dv phqwlrqhg e| Odprqw

^4<<7`/ ghew ryhukdqj fuhdwhv d plqlpdo wkuhvkrog ydoxh iru lqyhvwphqw uh0

wxuqv1 Ehorz wklv wkuhvkrog wkh �up fdqqrw dwwudfw lqyhvwruv hyhq li wkh qhw

suhvhqw ydoxh iru wkh lqyhvwphqw lv srvlwlyh1 H{shfwdwlrqv derxw wkh hfrqrp|

duh wkhq fuxfldo lq lqyhvwphqw ghflvlrqv/ dqg pruh ohyhuhg �upv/ lq vwdjqdqw

hfrqrplhv/ duh wkrvh zkr vx�hu wkh prvw/ ohdglqj wr d orvv lq lqyhvwphqw

h!flhqf|1

Lq wklv sdshu zh duh pruh frqfhuqhg zlwk frpshqvdwlrq h�hfwv1 Zh zloo

vhh krz frqwuroolqj iru ohyhudjh udwlr e| �up d�hfwv wkh yduldqfh ri uhwxuqv

wr vhqlrulw| dfurvv �upv dv zhoo dv wkh fryduldqfh ehwzhhq wkh �up vshfl�f

lqwhufhsw +vwduwlqj frpshqvdwlrq, dqg wkh vhqlrulw| frh!flhqw1 Derzg hw do1

^4<<<` irxqg d qhjdwlyh fruuhodwlrq +03189/ sdjh 5<8,/ zklfk lv lq idyru ri d

wudgh0r� ehwzhhq vwduwlqj vdodu| dqg zdjh jurzwk dv suhglfwhg e| kxpdq

fdslwdo wkhru| +Ehfnhu dqg Vwljohu/ 4<:7,1 Krzhyhu/ wkh uhvlgxdo fruuhodwlrq

vkrxog eh orzhu rqfh zh frqwuro iru �upv ohyhudjh1

Wkh uhvw ri wkh sdshu lv rujdql}hg dv iroorzv1 Lq Vhfwlrq 5 zh suhvhqw wkh

prgho1 Vhfwlrq 6 dqdo|}hv wkh ghwhuplqdqwv ri fdslwdo vwuxfwxuh dqg Vhfwlrq

7 hvwdeolvkhv wkh hpslulfdo olqn ehwzhhq fdslwdo vwuxfwxuh dqg frpshqvdwlrq

srolflhv1 Wkh odvw vhfwlrq lv ghyrwhg wr frqfoxvlrqv1

5 Fdslwdo vwuxfwxuh dqg frpshqvdwlrq srolf|

lq d mrlqw iudphzrun

Wudglwlrqdo hfrqrphwulf prghoolqj ri zdjh ghwhuplqdwlrq glg qrw doorz iru

khwhurjhqhlw| lq �up frpshqvdwlrq srolf| qhlwkhu iru whpsrudo yduldwlrq 1

Dv douhdg| phqwlrqhg/ Derzg/ Nudpdu} dqg Pdujrolv ^4<<<` dqg Pdujrolv
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^4<<9` lpsuryhg vwurqjo| wkh phwkrgrorj| e| vkrzlqj hpslulfdo hylghqfhv

iurp Iuhqfk gdwd lq idyru ri �up0vshfl�f vhqlrulw| h�hfwv1 Rqh lpsruwdqw

�qglqj lv wkdw d zdjh frqwudfw E�c ��c zkhuh � lv wkh frpshqvdwlrq dw wkh

ehjlqqlqj ri wkh frqwudfw dqg � lv wkh vhqlrulw| frh!flhqw ryhu wkh olih frq0

wudfw / vkrxog eh lqgh{hg e| �up dqg e| frkruw= E� c � �c zkhuh � lv d

�up lqglfdwru dqg A ghqrwhv frkruwv1 Rxu remhfwlyh lv wr vkrz krz ohyhudjh

e| �up fdq h{sodlq sduw ri wkh khwhurjhqhlw|1

514 Wkhru|

Lq wkh wkhru| ri kxpdq fdslwdo/ �upv dqg zrunhuv vkduh wkh frvw dqg wkh

uhwxuq ri lqyhvwphqw1 Vxssrvh iru h{dpsoh wkdw wkh zrunhu ehduv wkh wrwdo

frvw ri wkh lqyhvwphqw +orzhu vwduwlqj vdodu|, dqg wkhq jhwv wkh wrwdo uhwxuq

lq klv lqyhvwphqw1 Li wkh �up idfhv d suredelolw| ri edqnuxswf| wkhq wkh

uhwxuq rq wkh lqyhvwphqw lq kxpdq fdslwdo lv ulvn| dqg lw ehfrphv sur�wdeoh

iru wkh zrunhu dqg wkh �up wr vkduh wklv ulvn +lpsolflw frqwudfw wkhru|,1 Wklv

lv wkh lghd ehklqg wkh zrun ri Mdjjld dqg Wkdnru ^4<<7` zkr vkrz wkdw

ohyhudjh zhdnhqv wkh irufh ri orqj whup frqwudfwxdo frpplwphqw e| wkh �up

dqg fuhdwhv h{ dqwh frvwv zklfk duh lqfuhdvlqj zlwk ohyhudjh1 Li wkh �up kdv

wr fkrrvh erwk fdslwdo vwuxfwxuh dqg oderu frqwudfwv/ wkhq zh vkrxog revhuyh

�upv zlwk kljkhu vshfl�flw| kdylqj vwhhshu whqxuh0hduqlqj sur�ohv iru wkhlu

pdqdjhuv dqg orzhu ghew0htxlw| udwlrv1 Wlwpdq ^4<;7` sursrvhg d vlplodu

prgho exw dssolhg wr wkh uhodwlrqvkls ehwzhhq d �up dqg lwv fxvwrphuv1 Kh

vkrzv wkdw li wkh �up*v surgxfw lv gxudeoh dqg uhtxluhv ixwxuh vhuylfhv vxfk

dv sduwv dqg uhsdluv/ wkh fxvwrphu lv sd|lqj qrw rqo| iru rzqhuvkls ri wkh

surgxfw exw dovr iru dq h{shfwhg ixwxuh vwuhdp ri vhuylfhv1 Frqvhtxhqwo|

fxvwrphuv pxvw dvvhvv wkh suredelolw| ri wkh �up edqnuxswf| lq erwk wkhlu

ghflvlrq wr sxufkdvh wkh gxudeoh jrrg dv zhoo dv wkh sulfh wkh| duh zloolqj wr

sd|1 Lq Mdjjld dqg Wkdnru ^4<<7` prgho/ li d �up*v oderu irufh kdv dftxluhg

vshfl�f vnloov zklfk fdqqrw hqwluho| eh wudqvihuuhg wr dowhuqdwh hpsor|phqw/

wkhq zrunhuv ehdu frvwv li wkh �up jrhv edqnuxsw1 Hpsor|hhv qhhg wr vhdufk

iru qhz mrev dqg ohduq qhz vnloov1 Zh pd| lghqwli| wklv w|sh ri prgho dv

�dv|pphwulf lqirupdwlrq zlwk hqgrjhqrxv w|shv1�

Lq Gdfkudrxl dqg Glrqqh ^4<<:`/ oderu frqwudfw dqg fdslwdo vwuxfwxuh duh

ghwhuplqhg vlpxowdqhrxvo| lq d sxuh dgyhuvh vhohfwlrq prgho iru wkh oderu

pdunhw dqg h{0srvw prudo kd}dug iru wkh �qdqfldo pdunhw +ghew zlwk frvwo|
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vwdwh yhul�fdwlrq,1 Rqh �qglqj lv wkdw wkh uhwxuqv rq vhqlrulw| ghshqgv rq

lqirupdwlrq vwuxfwxuh lq wkh oderu pdunhw1 Lq idfw wkh| suryh wkdw zkhq

zrunhuv kdyh sulydwh lqirupdwlrq derxw wkhlu delolw|/ d orqj whup frqwudfw

zlwk orz zdjh dw wkh ehjlqqlqj ri wkh frqwudfw/ dvvrfldwhg zlwk erwk d kljkhu

zdjh lq wkh vxevhtxhqw shulrg dqg d suhghwhuplqhg ulvn ri edqnuxswf|/ lv

rswlpdo vlqfh rqo| kljk delolw| zrunhuv zloo dffhsw vxfk oderu frqwudfw1 Wkh

uhdvrq lv wkdw kljk delolw| zrunhuv duh h{shfwhg wr surgxfh pruh dqg khqfh

wkh �up kdv ohvv fkdqfh wr eh oltxlgdwhg1 Wklv dujxphqw lv wuxh xqghu wkh

k|srwkhvlv wkdw oltxlgdwlrq lv dvvrfldwhg zlwk d mre orvv/ zklfk lv d uhdo frvw

vlqfh zrunhuv zloo kdyh d orzhu dowhuqdwlyh zdjh1 Wkh dqdorj| fdq eh pdgh

zlwk prghov rq ghihuuhg frpshqvdwlrq +Ehfnhu/ 4<:8,/ zkhuh wkh lqlwldo orz

zdjh shulrg lv fdoohg wkh shulrg zkhuh d zrunhu csrvwv d erqg*1 Wklv erqg

ghshqgv rq delolw| zklfk lqgxfhv d cvhoi0vhohfwlrq* iurp zrunhuv* vlgh1

Gdfkudrxl dqg Glrqqh ^4<<:` kdyh dovr vkrzq wkdw li �upv dqg zrunhuv

vkduh wkh vdph lqirupdwlrq lq wkh oderu pdunhw/ zrunhuv duh r�huhg kljkhu

zdjh dw wkh ehjlqqlqj ri wkh frqwudfw dqg wkh vorsh ri zdjh ryhu wlph lv

orzhu wkdq xqghu wkh dv|pphwulfdo lqirupdwlrq fdvhv1 Wkh lqwxlwlrq lv wkdw

wkh �up fdqqrw xvh zdjh frqwudfwv dv d vwudwhj| wr glvfulplqdwh ryhu zrunhuv

dqg wkh ulvn ri oltxlgdwlrq lv frpshqvdwhg e| d kljkhu lqlwldo zdjh ohdglqj

wr d orzhu uhwxuq rq vhqlrulw|1 Lq wklv hqylurqphqw rqo| vsrw frqwudfwv duh

revhuyhg1 Wkh rswlpdo oderu frqwudfw r�huhg/ dv zhoo dv zrunhuv* ghflvlrq wr

mrlq wkh �up/ duh lqghshqghqw ri wkh fdslwdo vwuxfwxuh ri wkh �up1 Irupdoo|

wkh prgho sursrvhg lv wkh iroorzlqj=

Zh pd| revhuyh wzr w|shv ri oderu frqwudfwv> d srrolqj rqh wkdw zh

ghqrwh � dqg d vhsdudwlqj rqh wkdw zh ghqrwh � � Wkh h{shfwhg sd|r� iru

wkh zrunhu zlwk � lv

. E� � ' � n � c

zkhuh � dqg � duh wkh dowhuqdwlyh zdjhv lq shulrg rqh dqg wzr uhvshf0

wlyho|1 Qrwh wkdw xqghu �v|pphwulf lqirupdwlrq/� wklv oderu frqwudfw zrxog

eh dffhswhg e| doo nlqg ri zrunhuv1

Xqghu �dgyhuvh vhohfwlrq/� vhsdudwlqj oderu frqwudfw r�huv d orz sd|phqw

lq wkh �uvw shulrg dqg d kljkhu zdjh lq wkh vhfrqg shulrg1 Lq h{shfwdwlrq

wklv frqwudfw r�huv

. E� � ' � n . E%*% : (c 5 : 5 � c

zkhuh 5 lv wkh w|sh +delolw|, ri wkh zrunhu/ % lv wkh rxwsxw/ ( lv wkh vwudwhjlf

8



ghew idfh ydoxh ri wkh �up/ dqg 5 lv dq hqgrjhqrxv yduldeoh ri wkh �up*v

rswlpl}dwlrq sureohp 1 Dv zh fdq vhh iurp wkh suhylrxv htxdwlrq

_. E� �

_(

�
� f li 5 � 5

� f li 5 � 5 �

Dw wkh htxloleulxp rqo| wkh zrunhuv ri txdolw| 5 � 5 dffhsw wkh r�huhg

oderu frqwudfw/ dqg wkhq wkh h{shfwhg sd|phqw lv lqfuhdvlqj lq (1

Frqvhtxhqwo| zh wkhq kdyh wzr qhz vlwxdwlrqv1 Rqh lq zklfk wkh �up

r�huv d srrolqj frqwudfw dqg zkhuh wkh sdudphwhuv ri wkh oderu frqwudfwv duh

lqghshqghqw ri wkh �up*v ohyhudjh1 Wkh vhfrqg lv d vhsdudwlqj frqwudfw wr

wkh pruh txdol�hg zrunhuv vxfk wkdw wkh whqxuh hduqlqj sur�oh lv lqfuhdvlqj

lq wkh ohyhudjh ri wkh �up1

Wkh qh{w wdeoh vxppdul}hv wkh wkuhh gl�huhqw whvwdeoh suhglfwlrqv glv0

fxvvhg suhylrxvo|=

Wdeoh 4

Prgho Suhglfwlrqv

Dv|pphwulfdo lqirupdwlrq dqg Orz ohyhudjh/ vwhhshu whqxuh

hqgrjhqrxv w|shv hduqlqj sur�oh dqg d qhjdwlyh

+Mdjjld dqg Wkdnru/ 4<<7, fruuhodwlrq ehwzhhq ohyhudjh

dqg zdjh jurzwk1

Dgyhuvh vhohfwlrq Kljk ohyhudjh/ vwhhshu whqqxuh

+Gdfkudrxl dqg Glrqqh/ 4<<:, hduqlqj sur�oh dqg d srvlwlyh

fruuhodwlrq ehwzhhq ohyhudjh

dqg zdjh jurzwk1

V|pphwulf lqirupdwlrq Iodwwhu whqxuh hduqlqj sur�oh

+Gdfkudrxl dqg Glrqqh/ 4<<:, dqg }hur fruuhodwlrq ehwzhhq

ohyhudjh dqg zdjh jurzwk

515 Hpslulfdo prgho

Lq wklv vhfwlrq/ zh h{whqg wkh prgho ri Derzg/ Nudpdu} dqg Pdujrolv ^4<<<`

lq rughu wr wdnh lqwr dffrxqw wkh ohyhudjh ri wkh �upv lq wkh ghwhuplqdwlrq

ri wkh zrunhuv* frpshqvdwlrq1
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Derzg/ Nudpdu} dqg Pdujrolv ^4<<<` xvhg d vdpsoh ri ryhu rqh ploolrq

Iuhqfk zrunhuv wr h{wlpdwh wkh frpshqvdwlrq srolflhv ri wkh �upv1 Wkh gdwd

lqfoxghv lqglylgxdo*v djh/ vh{/ orfdwlrq ri mre dqg rffxsdwlrq1 Zrunhuv dqg

hpsor|huv zhuh iroorzhg dfurvv |hduv dqg hdfk zrunhu zdv dvvljqhg wr wkh

hpsor|hu iru zklfk kh kdv wkh odujhvw qxpehu ri sdlg gd|v lq d jlyhq |hdu1

Wkh dxwkruv hvwlpdwhg wklv iroorzlqj vshfl�fdwlrq dprqj pdq| rwkhuv=

� ' % q n w n � n 0

zkhuh � lv wkh frpshqvdwlrq ri lqglylgxdo �/ iru wlph |/ % uhsuhvhqwv

revhuyhg shuvrq0vshfl�f fkdudfwhulvwlfv/ w lv wkh wlph0lqyduldqw lqglylgxdo0

h�hfw dqg � lv wkh �up h�hfw dw zklfk wkh lqglylgxdo � lv hpsor|hg dw

wlph |1

Wkh �up h�hfw zdv ghfrpsrvhg dv

� ' � n � 7 n � A

�
7 � �f

�
c

zkhuh � dqg � duh sdudphwhuv uhsuhvhqwlqj uhvshfwlyho| wkh �up

vshfl�f lqwhufhsw dqg wkh vhqlrulw| frh!flhqw e| �up wr eh hvwlpdwhg/ 7

lv lqglylgxdo �*v vhqlrulw| dw gdwh | lq �up a E�c |�/ A E5� lv d slhfh0zlvh sro|0

qrpldo ixqfwlrq zkhuh A E%� ' f zkhq % � f dqg A E%� ' % zkhq % : f

dqg � lv wkh frh!flhqw iru fkdqjh lq �up0vshfl�f vhqlrulw| wkdw rffxuv

diwhu whq |hduv ri vhqlrulw|1 Wkh hvwlpdwlrq phwkrg sursrvhg e| wkh dxwkruv

doorzhg wkhp wr dffrxqw iru lqglylgxdo dqg �up vshfl�f lqwhufhsw h�hfwv dv

zhoo dv iru �up0vshfl�f uhwxuqv wr vhqlrulw|1

Wkh lpsolfdwlrq iurp wkh wkhru| suhvhqwhg lq wkh suhylrxv vhfwlrq lv wkdw

frpshqvdwlrq srolflhv duh vwurqjo| d�hfwhg e| ohyhudjh hlwkhu ehfdxvh ri wkh

wkuhdw ri edqnuxswf| +dgyhuvh vhohfwlrq, ru ehfdxvh ghew fdq khos �upv wr

ehfrph fuhgleoh +hqgrjhqrxv w|shv,1 Lq wklv vhfwlrq zh duh orrnlqj wr whvw

wkh h{lvwhqfh dqg wkh zd| zdjh frqwudfw duh d�hfwhg e| ohyhudjh1 Zh vwxg|

wkh uhjuhvvlrq ri oderu frqwudfw frpsrqhqwv dv d ixqfwlrq ri �up*v fdslwdo

vwuxfwxuh1 Zulwlqj a E�c |� � � iurp qrz wr vlpsoli| wkh qrwdwlrq/ zh zloo

pdnh wkh uhjuhvvlrq ri vwduwlqj frpshqvdwlrq +� , dqg wkh vhqlrulw| frh!0

flhqw e| �up +� , ryhu ohyhudjh udwlr

� �

wkdw kdyh wr eh hvwlpdwhg1 Rxu

vshfl�fdwlrqv duh wkh iroorzlqj=

� ' k n k

�
u

T

�

n K t n � +4,

� ' q n q

�
u

T

�

n K t n � c

:



zkhuh t lv d yhfwru ri �upv fkdudfwhulvwlfv dqg K d yhfwru ri sdudphwhuv1

Wkhvh fkdudfwhulvwlfv duh wkh vl}h ri wkh �up +HIIHF, dqg wkh oderu irufh

frpsrvlwlrq +SLQJ,1 Lq idfw/ lq odujh �upv d mre hqwdlov whdp surgxfwlrq

ru ydulhg wdvn vr wkdw dq rxwsxw lqgh{ lv gl!fxow wr lpsohphqw1 Wklv gl!0

fxow| fuhdwhv lqfhqwlyhv iru olih0f|foh frqwudfwv wkdw gh�qh sd|phqwv vfkhph

ehwzhhq zrunhuv dqg �upv1 Dw wkh vdph wlph lq odujh �upv/ gluhfw vxshu0

ylvlrq lv ohvv h�hfwlyh wkdq lq vpdoo �upv lq zklfk pdqdjhphqw lv forvhu

wr wkh zrunirufh1 Frqvhtxhqwo| odujh �upv duh pruh olnho| wr kdyh kljkhu

vwduwlqj frpshqvdwlrqv dqg orzhu vhqvlylw| h�hfwv1 Lq vpdoo �upv lw lv xvx0

doo| hdvlhu wr prqlwru zrunhuv surgxfwlylw| dqg sd| wkhp dffruglqj wr wkhlu

pdujlqdo surgxfw1 Wkh zrunirufh frpsrvlwlrq kdv dovr dq lpsdfw rq wkh

sd|phqw vfkhph vlqfh lw lv dq lqglfdwru ri wkh surgxfwlrq surfhgxuh1 Ilupv

zlwk pruh txdol�hg zrunhuv vkrxog kdyh kljkhu vwduwlqj frpshqvdwlrqv dqg

kljkhu vhqlrulw| h�hfw1

Wkh gluhfw hvwlpdwlrq ri wkh deryh wzr htxdwlrqv xvlqj ruglqdu| ohdvw

vtxduhv hvwlpdwlrq zrxog lqwurgxfh dq hqgrjhqhlw| eldv vlqfh wkh �qdqfldo

vwuxfwxuh ri wkh �up dqg wkh oderu frqwudfw fdq eh fkrvhq vlpxowdqhrxvo|1

Xqghu wkhvh flufxpvwdqfhv/ wkh Ruglqdu| Ohdvw Vtxduhv uhjuhvvlrq surgxfhv

lqfrqvlvwhqw uhvxowv1 Rqh zd| wr dyrlg wklv sureohp lv wr xvh wkh Wzr0Vwdjh

Ohdvw Vtxduhv +27u7, hvwlpdwlrq phwkrg1 Wkh ohyhudjh udwlr lv uhsodfhg e|

wkh hvwlpdwhv rewdlqhg iurp wkh uhjuhvvlrq uhvxowv lq wkh qh{w vhfwlrq1 Wkh

qhz vshfl�fdwlrq wr eh hvwlpdwhg lv wkhq/

� ' k n k

g
�
u

T

�

n K t n � +5,

� ' q n q

g
�
u

T

�

n K t n � c +6,

Htxdwlrqv E2� dqg E�� fdq eh hvwlpdwhg vhsdudwho| wr vhh krz �upv ohyhu0

djh fdq d�hfw zdjh frqwudfw frpsrqhqwv1 D pruh qdwxudo zd| ri hvwlpdwlqj

wkhvh htxdwlrqv lv wr srro wkh zkroh lqirupdwlrq lq wkh vdpsoh dqg whvw wkh

deryh htxdwlrqv dv d vlqjoh olqhdu vwdwlvwlfdo prgho=
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Jlyhq wkh pdwul{ irup wkdw dffrpprgdwhv iru wkh fruuhodwlrq wkdw pd|

h{lvw ehwzhhq � dqg �/ zh qhhg d vwdwlvwlfdo prgho wkdw zloo xvh wklv dgglwlrqdo

lqirupdwlrq dqg lqfuhdvh wkh ohyho ri vdpsolqj suhflvlrq1 Lq rughu wr wdnh

lqwr dffrxqw erwk ghshqghqw uhjuhvvruv dqg furvv0htxdwlrq fruuhodwlrq ri wkh

huuruv zh xvhg wkh Wkuhh0Vwdjh Ohdvw Vtxduhv +�7u7, surfhgxuh1

Wkh huuru fryduldqfh pdwul{ lv hvwlpdwhg dv=

ej '

� �

�

+8,

zkhuh � dqg � duh froxpq yhfwruv ri wkh glvwxuedqfh whupv � dqg �

uhvshfwlyho|1

6 Ghwhuplqdqwv ri fdslwdo vwuxfwxuh

614 Gdwd

Wkh gdwd vhw lq wklv hpslulfdo zrun lv vlplodu wr wkdw ri Derzg/ Nudpdu}

dqg Pdujrolv ^4<<<` lq wkhlu dqdo|vlv dw wkh �up ohyho1 Lq wklv vwxg| zh irfxv

pruh rq �qdqfldo gdwd1 Vrph gl�huhqfhv rq wkh qdwxuh ri wkh gdwd vhw kdyh

wr eh phqwlrqhg= wkhlu qxpehu ri �upv lv 47/:4: iru wkh shulrg 4<:;04<;;

zkloh zh kdyh gdwd rq 43/;57 �upv iru wkh shulrg 4<:;04<<51

Dqrwkhu lpsruwdqw gl�huhqfh frqfhuqv wkh xwlol}dwlrq ri wkh hvwlpdwhg

ydoxhv ri wkh �up vshfl�f lqwhufhsw +�� dqg wkh �up vhqlrulw| vorsh h�hfw +�,

rewdlqhg iru wkhlu odujh vdpsoh ri ryhu rqh ploolrq ri iuhqfk zrunhuv1 Lq wkhlu

vwxg| wkh| hvwlpdwhg wkhvh sdudphwhuv wr h{sodlq gl�huhqw uhodwlrqvklsv dw

wkh �up ohyho ehwzhhq frpshqvdwlrq srolflhv dqg surgxfwlylw| dqg sur�wdelo0

lw|/ zkloh zh xvh wkhp dv ghshqghqw yduldeohv wr h{sodlq wkh h�hfw ri �upv

ohyhudjh rq frpshqvdwlrq srolflhv1

Rxu vdpsoh ri 43/;57 �upv frphv iurp wkh hqwuhsulvh vdpsoh ri LQVHH

+HH/ Hfkdqwloorq g*Hqwuhsulvhv,1 Ghwdlov rq wkh vdpsolqj surfhgxuh duh suh0

vhqwhg lq Vhfwlrq 7 lq Derzg hw do1 ^4<<<`1 Rqh lpsruwdqw yduldeoh wkdw

fdq eh xvhg wr |lhog d phdvxuh ri ohyhudjh lq wdnlqj lqwr dffrxqw ri sdvw

�qdqflqj ghflvlrqv lv wkh vwrfn ri fdslwdo1 Lq wkh Iuhqfk dffrxqwlqj v|vwhp/

wrwdo fdslwdo lv htxdo wr wrwdo dvvhwv1 Wkh lqirupdwlrq zdv rewdlqhg iurp

wkh Ehqh�fhv Lqgxvwulhov hw Frpphufldx{ +ELF, ri LQVHH1 Zh dovr rewdlqhg

rwkhu vwdwlvwlfdo lqirupdwlrq iurp ELF= Qhw Rshudwlqj Lqfrph/ Qhw Ehqh�wv/

Qrqhtxlw| Oldelolw|/ Wrwdo Ixoo0Wlph Hpsor|phqw/ Uhdo Ydoxh Dgghg/ dqg

Frusrudwh Dpruwl}hphqw1
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Rxu gdwd vhw dovr frqwdlqv lqirupdwlrq rq hpsor|phqw vwuxfwxuh lq rughu

wr phdvxuh wkh h�hfw ri oderu txdolw| rq ohyhudjh1 Wzr yduldeohv zhuh fuhdwhg

iurp gdwd lq Hqtxíwh vxu od Vwuxfwxuh ghv Hpsorlv +HVH,= Sursruwlrq ri hqjl0

qhhuv/ whfkqlfldqv dqg pdqdjhuv lq wkh zrun irufh dqg Sursruwlrq ri vnloohg

zrunhuv1 Gh�qlwlrqv ri �qdqfldo dqg hpsor|phqw yduldeohv dqg vxppdu|

vwdwlvwlfv duh suhvhqwhg lq Vhfwlrq 6151

615 Ghwhuplqdqwv ri fdslwdo vwuxfwxuh

Dv srlqwhg rxw e| Udmdq dqg ]lqjdohv ^4<<8` wkhuh lv qr xqltxh phdvxuh

ri ohyhudjh dqg wkh fkrvhq phdvxuh vkrxog ghshqg rq wkh remhfwlyh ri wkh

dqdo|vlv1 Lq rxu fdvh/ zh duh lqwhuhvwhg wr wkh lqwhudfwlrq ehwzhhq fdslwdo

vwuxfwxuh dqg frpshqvdwlrq srolflhv lq d orqj whup uhodwlrqvkls1 Wkhuhiruh zh

kdyh fkrvhq wr xvh wkh eurdghvw gh�qlwlrq ri ohyhudjh +qrqhtxlw| oldelolw| ryhu

wrwdo fdslwdo, lq rughu wr wdnh lqwr dffrxqw ri wkh idfw wkdw/ lq Iudqfh/ fxuuhqw

oldelolwlhv duh sduwlfxoduo| kljk zklfk pd| h�hfw frpshqvdwlrq srolflhv1

Wkh ydoxh ri wklv djjuhjdwh ohyhudjh udwlr lq rxu gdwd vhw lv 31;6 zkloh lw

lv htxdo wr 31:; lq Udmdq dqg ]lqjdohv ^4<<8` +Wdeoh 6/ sdjh 4763, iru wkhlu

vdpsoh ri 558 �upv lq Iudqfh1 Dv xvxdo lq wklv olwhudwxuh/ wkhvh djjuhjdwhv

udwlrv zhuh rewdlqhg e| vxpplqj wkh qxphudwru +qrqhtxlw| oldelolwlhv, ryhu

doo uhsruwhg �upv lq wkh gdwd vhw dqg glylglqj e| wkh ghqrplqdwru +wrwdo

dvvhwv ru wrwdo fdslwdo, vxpphg dfurvv wkh vdph �upv1 Zh kdyh wr srlqw rxw

wkdw wkh| gl�hu iurp wkh dyhudjh ri wkh lqglylgxdo udwlrv

� �

dv suhvhqwhg

lq Wdeoh 6 gxh wr wkh djjuhjdwlrq phwkrg1

61514 Wkhru| ri rswlpdo fdslwdo vwuxfwxuh

D wudglwlrqdo ylhz lq frqvwuxfwlqj d wkhru| ri rswlpdo fdslwdo vwuxfwxuh lv wr

pdnh d wudgh0r� ehwzhhq wkh jdlq iurp ohyhudjh ehfdxvh ri wkh wd{ ghgxfwlelo0

lw| ri lqwhuhvw h{shqvhv dqg edqnuxswf| frvwv 1 Hyhq li wkhvh idfwruv vhhp wr

d�hfw fdslwdo vwuxfwxuh/ wkh xvh ri ghew iru rwkhu prwlydwlrqv wkdq wd{hv dqg

edqnuxswf| frvwv uhpdlqv d vw|ol}hg idfw1 Rqh h{sodqdwlrq lv wkdw rshudwlrqv

zlwklq �upv ru ehwzhhq �upv dqg pdunhwv +lqsxw ru rxwsxw pdunhwv, duh

qrw olnh zkdw wkh h{lvwhqfh ri d uhsuhvhqwdwlyh djhqw ru shuihfw pdunhw zrxog

suhglfw zklfk ohdgv wr prghov zlwk djhqf| frvwv ru vljqdolqj k|srwkhvlv1 Iru
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h{dpsoh/ li �qdqfldo pdunhwv duh qrw shuihfw lq wkh vhqvh wkdw pdunhw sulfhv

gr qrw uh hfw doo lqirupdwlrq/ wkhq lw lv srvvleoh wkdw pdqdjhuv xvh �qdqfldo

srolf| ghflvlrqv wr frqyh| lqirupdwlrq wr wkh pdunhw +Urvv/ 4<::,1 Fdslwdo

vwuxfwxuh fdq dovr eh d vwudwhj| iru wkh �up zkhq frpshwlqj lq wkh surg0

xfw dqg lqsxw pdunhwv +Wlwpdq/ 4<;7/ Eudqghu dqg Ohzlv/ 4<;9,1 Lq prghov

zlwk djhqf| frvwv +Mhqvhq dqg Phfnolqj/ 4<:9/ Gldprqg/ 4<;</ Kduulv dqg

Udyly/ 4<<5,/ lw lv dujxhg wkdw wkh rzqhuvkls vwuxfwxuh ri wkh �up pd| d�hfw

wkh suredelolw| glvwulexwlrq ri fdvk  rzv1 Wkhvh prghov jlyh udwlrqdo iru

erqg fryhqdqwv wkdw pdnh uhvwulfwlrqv rq glylghqg sd|phqwv ru vxevhtxhqw

�qdqflqj vxfk dv uhvwulfwlrqv rq wkh lvvxdqfh ri qhz ghew1

Vxssrvh qrz wkdw �upv* dqg zrunhuv* sd|r�v duh wkh rxwfrph ri elodwhudo

edujdlqlqj / wkhq wkh lvvxdqfh ri ghew fdq eh sur�wdeoh wr wkh �up vlqfh

lw uhgxfhv wkh glylvleoh vxusoxv lq wkh edujdlqlqj jdph e| wkh dprxqw ri lwv

idfh ydoxh/ fhwhulv sdulexv1 Ulvlqj ghew lv wkhq Sduhwr lpsurylqj lq vlwxdwlrqv

zkhuh lqyhvwphqw lv vxqn vlqfh lw oljkwhqv wkh xqghulqyhvwphqw sureohp +vhh

Gdvjxswd dqg Vhqjxswd/ 4<<6 dqg Eurqduv dqg Ghhuh/ 4<<4,1 Lq d prgho

zkhuh wkh g|qdplf xvh ri ghew lv doorzhg/ Shurwwl dqg Vslhu ^4<<6` vkrz

wkdw dowhulqj wkh �up ohyhudjh lv dgydqwdjhrxv li wkh fxuuhqw hduqlqjv fdqqrw

fryhu vhqlru reoljdwlrqv1 Kduw dqg Prruh ^4<<7` vwxglhg wkh olqn ehwzhhq

wkh pdwxulw| ri ghew dqg wkh ghjuhh ri dvvhwv lqwdqjlelolw| +vxfk dv vshfl�f

kxpdq fdslwdo,1 Wkh| vkrzhg krz dq lqfuhdvh lq wkh ghjuhh ri lqwdqjlelolw|

pdnhv wkh ghew orqjhu whup1

Lq d prgho zkhuh �qdqfldo vwuxfwxuh lv d vwudwhjlf �up*v ehkdylru wrzdugv

wkh lpsohphqwdwlrq ri rswlpdo oderu frqwudfwv/ Gdfkudrxl dqg Glrqqh ^4<<:`

rewdlqhg wkdw �upv uhtxlulqj zrunhuv zlwk kljkhu delolw| pdlqwdlq kljkhu

ohyhudjh udwlrv wkdq gr frpsdudeoh �upv zkhuh delolw| lv ohvv uhohydqw1 Rqh

vljql�fdqw hpslulfdo suhglfwlrq frphv iurp wkh prgho1 Li zrunhuv kdyh pruh

lqirupdwlrq derxw wkhlu delolw| wkdq wkh �up wkhq wkh txlw udwhv dprqj zrun0

huv dvvljqhg wr wdvnv zkhuh wkh lpsdfw ri delolw| lv pruh lpsruwdqw vkrxog

eh orzhu lq kljk ohyhuhg �upv1 Dw wklv vwdjh zh gr qrw kdyh lqirupdwlrq

derxw txlw udwhv wr whvw gluhfwo| wklv suhglfwlrq1 Krzhyhu/ zh fdq phdvxuh

wkh �up*v qhhgv lq whupv ri delolw| e| xvlqj wkh shufhqwdjh ri hqjlqhhuv/

whfkqlfldqv dqg pdqdjhuv lq lwv zrun irufh1 Wkh uhdvrq lv wkdw wkrvh nlqgv

ri zrunhuv duh xvxdoo| dvvljqhg wr wdvnv zkhuh wkh lpsdfw ri delolw| lv pruh

lpsruwdqw1 Zh dovr kdyh lqirupdwlrq iru wkh sursruwlrq ri vnloohg zrunhuv lq

wkh �up1 Wkhvh yduldeohv pd| dovr frqwuro iru wkh vshfl�flw| ri wkh �up vlqfh
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lw pd| eh frvwo| iru wkh �up wr uhsodfh wkhvh lqsxwv +Kduw dqg Prruh/ 4<<7,1

Lq vxppdu|/ wudglwlrqdo suhglfwlrqv lq wkh �qdqfldo olwhudwxuh duh wkdw

ohyhudjh lv lqyhuvho| uhodwhg wr wkh h{shfwhg frvw ri �qdqfldo glvwuhvv/ wr wkh

ohyho ri qrq0ghew wd{ vklhogv dqg wr wkh yduldelolw| ri wkh �up ydoxh zkhq wkh

edqnuxswf| frvwv duh kljk1 Wkhvh yduldwlrqv fdq eh lqgxvwu| vshfl�f1 Lq wklv

vwxg| zh dgg wkdw ohyhudjh fdq eh d�hfwhg e| wkh frpsrvlwlrq ri hpsor|phqw

vwuxfwxuh xqghu dv|pphwulfdo lqirupdwlrq lq erwk pdunhwv1

61515 Hpslulfdo prgho

Zh vwxg| wkh ghwhuplqdqwv ri qrqhtxlw| oldelolwlhv ryhu wrwdo dvvhwv e| hvwl0

pdwlqj wkh iroorzlqj uhjuhvvlrq=

u

T

' � n � .88.� n � �U�C n � ��'�

n� -.�� nn� T�u� n � �-�8 n � ``

n� U�� n

[

k A n � c +9,

zkhuh u lv qrqhtxlw| oldelolw| dqg T lv iru wrwdo fdslwdo ru wrwdo dvvhwv1

Gh�qlwlrqv ri yduldeohv lq htxdwlrq ES� duh suhvhqwhg lq Wdeoh 51

LFD lv wkh dpruwl}hphqw ri frusrudwh lpprelol}dwlrq1 Wklv yduldeoh pd|

fdswxuh wkh vshfl�flw| ri sk|vlfdo fdslwdo lq wkh vhqvh wkdw pruh vshfl�f fds0

lwdo kdv d kljkhu udwh ri dpruwl}hphqw1 Dpruwl}hphqw ri frusrudwh lpprel0

ol}dwlrq lv dovr d phdvxuh ri wdqjleoh dvvhwv wkdw pd| vhuyh dv froodwhudo1 Iru

wklv vhfrqg h�hfw/ wkh suhglfwhg vljq lv qhjdwlyh vlqfh d kljkhu LFDphdqv ohvv

wdqjleoh dvvhwv1 Ilqdoo|/ wklv yduldeoh pd| fdswxuh wkh h�hfw ri dffhohudwhg

ghsuhfldwlrq lq rughu wr uhgxfh wd{hv/ vr wkh suhylrxv qhjdwlyh suhglfwlrqv

vkrxog eh uhlqirufhg1 SLQJ lv wkh sursruwlrq ri whfkqlfldqv/ hqjlqhhuv dqg

pdqdjhuv lq wkh oderu irufh/ zkhuhdv SRTD lv wkdw ri vnloohg zrunhuv1 Wkhvh

yduldeohv duh sur{lhv iru vshfl�f kxpdq fdslwdo1 Mdjjld dqg Wkdnru ^4<<7`

suhglfwhg d qhjdwlyh vljq iru wkh h�hfw ri wkhvh yduldeohv rq ohyhudjh zkloh

Gdfkudrxl dqg Glrqqh ^4<<:` suhglfwhg d srvlwlyh vljq/ lq d prgho zlwk d

vwudwhjlf xvh ri ghew1

Rwkhu yduldeohv duh lqwurgxfhg dv sur{lhv iru wkh gl�huhqw dwwulexwhv wkdw

wkh wkhru| ri fdslwdo vwuxfwxuh vxjjhvw wkh| pd| d�hfw wkh �up*v ohyhudjh 1
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D �uvw yduldeoh lv uhqwdelolw|/ phdvxuhg e| UHFR/ zklfk lv wkh udwlr ri qhw

ehqh�wv soxv �qdqfldo ihhv qhw ri wd{ vklhogv wr wrwdo dvvhwv1 Lq idfw uhqwdelolw|

fdq eh ylhzhg dv fdslwdo dvvhwv wkdw fdq dgg ydoxh wr wkh �up> wklv dgghg

ydoxh pdnhv wkh djhqf| frvw lq htxlw|0frqwuroohg �upv pruh lpsruwdqw dqg

wkhq uhgxfh ohyhudjh1 Vlqfh sduw ri wklv ydoxh lv qhw ri wd{ vklhogv/ wklv yduldeoh

pd| dovr eh d sur{| ri wd{ vklhogv1 Krzhyhu/ wkhuh lv qr gluhfw suhglfwlrq

iru wkdw h�hfw vlqfh frqwudglfwru| wkhrulhv duh sursrvhg lq wkh olwhudwxuh

+Eudgoh| hw do1/ 4<;7 dqg Vplwk dqg Zdwwv/ 4<<5,1 Wklv udwlr fdq dovr vhuyh

dv d vljqdo ri wkh �up*v shuirupdqfh wr h{whuqdo lqyhvwruv1 Dqrwkhu lqglfdwru

lv sur�wdelolw| +phdvxuhg e| SURI , vlqfh lw vhhpv wkdw �upv suhihu ulvlqj

fdslwdo �uvw iurp uhwdlqhg lqfrph1 Frqvhtxhqwo|/ d qhjdwlyh vljq lv suhglfwhg

iru wkdw yduldeoh1 Wkh vl}h ri wkh �up lv phdvxuhg e| HIIHF zklfk kdv

dq dpeljxrxv h�hfw= odujh �upv duh pruh glyhuvl�hg dqg jr edqnuxswf| ohvv

riwhq vr d srvlwlyh h�hfw lv suhglfwhg1 Krzhyhu/ wklv yduldeoh pd| dovr eh

d sur{| iru djhqf| sureohpv dqg pruh htxlw| pd| eh suhihuuhg +Udmdq dqg

]lqjdohv/ 4<<8,1 Lq htxdwlrq ES� zh dovr frqwuro iru wkh yrodwlolw| ri wkh �up

+YROD,1 Lq idfw/ dv dujxhg lq Eudgoh| hw @,1 ^4<;7` wkh juhdwhu wkh yduldelolw|

ri wkh hduqlqjv/ wkh juhdwhu wkh suhvhqw ydoxh ri ohyhudjh frvwv dqg khqfh wkh

orzhu wkh rswlpdo ohyho ri ghew1 Wkh yduldeoh ZZ phdvxuhv wkh zdjh0sur�w

vkdulqj dqg dffrxqwv iru qhjrwldwlqj srzhu ri zrunhuv djdlqvw �upv/ dqg

wkh juhdwhu wklv yduldeoh wkh juhdwhu lv zrunhuv* ehqh�wv vkduh1 Dffruglqj wr

Gdvjxswd dqg Vhqjxswd ^4<<6` wklv yduldeoh vkrxog eh srvlwlyho| fruuhodwhg

zlwk ohyhudjh1 Krzhyhu/ zh h{shfw rxu hvwlpdwh wr eh xszdug eldvhg1 Lq

idfw/ Derzg ^4<;<` �qgv wkdw dq xqh{shfwhg lqfuhdvh lq xqlrq uhqwv ghfuhdvhv

htxlw| e| wkh vdph dprxqw1

Htxdwlrq +9, frqwdlqv gxpp| yduldeohv iru lqgxvwu| fodvvl�fdwlrq +A , lq

rughu wr frqwuro iru lqgxvwu| h�hfw rq ohyhudjh1 Wlwpdq ^4<;7` vkrzv wkdw

lqgxvwulhv zkhuh surgxfwv duh gxudeoh dqg uhtxluh ixwxuh vhuylfhv vxfk wkdw

sduwv dqg uhsdlu kdyh kljkhu edqnuxswf| frvwv zklfk uhgxfh ohyhudjh1 Eudgoh|

hw @,1 d�bHeo kdyh vkrzq wkdw wkhuh lv pruh yduldwlrq lq phdq ohyhudjh udwlrv

dfurvv lqgxvwulhv wkdq zlwklq lqgxvwulhv1 Wkh lqgxvwu| fodvvl�fdwlrq zloo dovr

eh xvhg lq lqwhudfwlrq zlwk SLQJ dqg SRTD lq rughu wr lvrodwh wkh h�hfwv

ri wkhvh yduldeohv iurp wkh lqgxvwu| h�hfw1 Lq Wdeoh 6 zh uhsruw ghvfulswlyh

vwdwlvwlfv ri wkh gdwd1

46



Wdeoh 5

Yduldeohv Gh�qlwlrq

Wkh udwlr ri qrqhtxlw| oldelolw| ryhu wrwdo fdslwdo1 Lw lv rewdlqhg

e| vxpplqj wkh qxphudwru ryhu4<:;0<5 iru hdfk �up dqg ghylq0

glqj e| wkh vxp ri wrwdo fdslwdo ryhu wkh vdph shulrg1

HIIHF Wrwdo ixoo0wlph hpsor|phqw lq wkrxvdqgv1

SLQJ Sursruwlrq ri hqjlqhhuv/ whfkqlfldqv dqg pdqdjhuv lq HIIHF1

SRTD Sursruwlrq ri vnloohg zrunhuv lq HIIHF1

UHFR Udwlr ri qhw ehqh�wv soxv �qdqfldo ihhv qhw ri wd{ vklhogv wr wrwdo

dvvhwv1

YROD Vwdqgdug ghyldwlrq ri wkh �uvw gl�huhqfh lq qhw rshudwlqj lqfrph

ryhu wkh shulrg 4<:;0<5 ghylghg e| wkh dyhudjh ydoxh ri wrwdo

dvvhwv ryhu wkh vdph shulrg1

SURI Qhw rshudwlqj lqfrph qhw ri �qdqfldo ihhv qhw ri glylghqgv qhw ri

dpruwl}hphqw ryhu wrwdo dvvhwv1

ZZ Rshudwlqj lqfrph ryhu wkh uhdo ydoxh dgghg lqfoxvlyh ri oderu

frvw1

LFD Wrwdo dpruwl}hphqw ri frusrudwh lpprelol}dwlrq ryhu wrwdo dvvhwv1

W Gxpp| yduldeoh iru lqgxvwu|1
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Wdeoh 6

Phdq dqg Vwdqgdug Ghyldwlrq ri Yduldeohv

Yduldeoh Phdq Vwdqgdug Ghyldwlrq

31::6 f��HD

HIIHF f��bD ��.�S

SLQJ f�2eH f��H.

SRTD f�eSS f�2ef

UHFR f�2D D�bb

YROD f��2D f�eD�

SURI f�fH f��f�

ZZ ��2�S ��SfD

LFD f�fD f��f.

Qxpehu ri �fc H2e

revhuydwlrqv

616 Hvwlpdwlrq uhvxowv

Wdeoh 7 vkrzv wkh hvwlpdwhv iurp htxdwlrq ES� � Wkh �uvw froxpq uhsruwv wkh

ROV hvwlpdwlrq ri wkh htxdwlrq1 Lq wkh vhfrqg froxpq zh dgghg lqwhudfwlrq

whupv ehwzhhq lqgxvwu| fodvvl�fdwlrq dqg wkh sursruwlrq ri hqjlqhhuv/ whfk0

qlfldqv dqg pdqdjhuv1 Wkrvh zlwk vnloohg zrunhuv zhuh qrw vljql�fdqw/ vr

wkh| duh qrw uhsruwhg1 Zh duh wkhq deoh wr uhod{ wkh dvvxpswlrq wkdw oderu

irufh frpsrvlwlrq kdv wkh vdph h�hfw rq ohyhudjh dfurvv lqgxvwulhv1 Hpslulfdo

hylghqfhv iurp wkh wzr uhjuhvvlrqv duh lq idyru ri wkhruhwlfdo suhglfwlrqv1

Lq wkh �uvw uhjuhvvlrq zh irxqg wkdw wkh frpsrvlwlrq ri wkh zrun irufh kdv

d gluhfw lpsdfw rq ohyhudjh1 Lq idfw/ zh revhuyh wkdw wkh sursruwlrq ri pdq0

djhuv/ hqjlqhhuv dqg whfkqlfldqv lv qhjdwlyho| fruuhodwhg wr ohyhudjh1 Rqfh zh

dgg wkh lqwhudfwlrqv whupv wr wkh uhjuhvvlrq wkh frh!flhqw ri vnloohg zrunhuv

+SRTD, uhpdlqv qrq vljql�fdqw zkloh wkdw ri wkh sursruwlrq ri pdqdjhuv/

whfkqlfldqv dqg hqjlqhhuv +SLQJ, uhpdlqv vljql�fdqw zlwk d kljkhu frh!0

flhqw +lq devroxwh ydoxh,1 Wkh qhjdwlyh fruuhodwlrq pd| frq�up wkdw �upv

zlwk pruh kxpdq vshfl�f fdslwdo xvh ohvv ghew lq wkhlu �qdqfldo ghflvlrqv dv

dujxhg lq Mdjjld dqg Wkdnru ^4<<7`1

Yrodwlolw| +YROD, kdv wkh suhglfwhg vljq phdqlqj wkdw kljkhu yrodwlolw|

lpsolhv kljkhu h{shfwhg ydoxh ri edqnuxswf| frvwv dqg orzhu ohyhudjh1 SURI
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kdv d qhjdwlyh vljq lpso|lqj wkdw �upv xvh lqwhuqdo fdvk0 rz wr �qdqfh wkhlu

lqyhvwphqw surmhfwv ehfdxvh wklv lv wkh fkhdshvw vrxufh ri ixqgv1 UHFR

kdv d srvlwlyh vljq exw wkh frh!flhqw lv yhu| zhdn1 LFD kdv d qhjdwlyh vljq

zklfk lv frqvlvwhqw zlwk erwk wkh wdqjleoh dvvhw dqg wkh wd{ suhglfwlrqv zkloh

ZZ kdv d srvlwlyh vljq lq dffrugdqfh zlwk wkh suhglfwlrq ri Gdvjxswd dqg

Vhqjxswd ^4<<6` rq wkh qhjrwldwlrq srzhu ri zrunhuv1 Ilqdoo| wkh vl}h h�hfw

+HIIHF, kdv d qhjdwlyh vljq wdnlqj lqwr dffrxqw ri wkh idfw wkdw odujhu �upv

kdyh orzhu h{shfwhg edqnuxswf| frvwv1
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Wdeoh 7

Uhvxowv ri Qrqhtxlw| Oldelolwlhv wr Fdslwdo Udwlrv Hvwlpdwhv

Lqghshqghqw Yduldeoh Frh!flhqw Frh!flhqw

Lqwhufhsw f�.bH f�H2.

HIIHF �f�ff� �f�ff�

SLQJ �f���D �f�2be

SRTD �f�ffS f�ff�

YROD �f�f�� �f�f��

UHFR f�fffS f�fffS

SURI �f���D �f��2�

ZZ f�ff. f�ff.

LFD �f�ff� �f�ff�

Rwkhu Irrg Lqgxvwulhv +W36, �f�f2� f�f�D

Hohfwulflw| dqg Jdv Surgxfwlrq +W39, �f�2�e �f�2Hb

Lurq dqg Vwhho Sulpdu| Pdqxiulqj +W3:, �f�f.b �f��e.

Qrqihuurxv Phwdo Pdqxidfwxulqj +W3;, �f��2D �f���f

Exloglqj Pdwhuldov Surgxfwlrq +W3<, �f�fb2 �f��2f

Jodvv Surgxfwlrq +W43, �f���b �f��bb

Edvlf Fkhplfdo Surgxfwlrq +W44, �f��fe �f�2ff

Skdupdfhxwlfdov +W45, �f�fDD �f��DD

Irxqgulhv dqg Lqwhuphgldwh Vwhho +W46, �f�f2� �f�fDe

Khdy| Htxlshphqw Pdqxidfwxulqj +W47, �f�f�. �f�fbf

Hohfwurqlfv dqg Hohfwulfdo Htxlsphqw +W48, �f�ff2 �f�fHD

4:



Lqghshqghqw Yduldeohv Frh!flhqw Frh!flhqw

Dxwrpreloh Pdqxidfwxulqj +W49, �f�f�. �f�f.e

Vkls dqg Vsdfh Pdqxidfwxulqj +W4:, f�f2� �f�fDD

Wh{wlohv dqg Dssduho +W4;, �f�feS �f�fD.

Ohdwkhu dqg Vkrh Pdqxidfwxulqj +W4<, �f�f.f �f��2.

Zrrg dqg Irxuqlwxuh Surgxfwv +W53, �f�f�H �f�fD2

Sdshu dqg Sdshu Surgxfwv +W54, �f�fDH �f���H

Sulqwlqj dqg Sxeolvklqj +W55, �f�ff. �f�f.2

Uxeehu dqg Sodvwlf Pdqxidfwulqj +W56, �f�f�2 �f�fe.

Frqvwuxfwlrq dqg Exloglqj +W57, f�f.� f�fDD

Zkrohvdoh Irrg +W58, f�feD f�f2�

Dxwrpreloh Uhsdlu dqg Vdohv +W5<, f�f.� f�fS2S

Krwhov/ Uhvwdxudqwv/ dqg Fdiìv +W63, f�f�S f�fD.

Wudqvsruwdwlrq Vhuylfhv +W64, f�f2D f�ff.

Whohfrppxqlfdwlrq dqg Srvwdo f�f.� f�feS

Vhylfhv +W65,

Exvlqhvv Vhuylfhv +W66, f�feD �f�ff.

Krxvhkrog Vhuylfhv +W67, f�f2� f�f�2

Uhdo Hvwdwh +W68, �f�f�e �f�f.b

Lqvxudqfh +W69, �f�Dee �f�SHS

Ilqdqfldo Vhuylfh +W6:, f�2fe f��f�

SLQJ-W44 f��SH

SLQJ-W45 f��eD

SLQJ-W47 f���f

SLQJ-W48 f�2D.
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Lqghshqghqw Yduldeohv Frh!flhqw Frh!flhqw

SLQJ-W4: f��2S

SLQJ-W4< f��DH

SLQJ-W54 f�e�S

SLQJ-W55 f�2bf

SLQJ-W63 �f�2HS

SLQJ-W66 f�2�e

SLQJ-W69 f��Hb

SLQJ-W6: f��2S

8 0vwdwlvwlfv 951:8: 6:1563

-0vtxduh 4;184I 4<17;(

? '43/;57

Qrwhv=

40Qrq uhsruwhg frh!flhqwv lq froxpq 6 duh qrw vljql�fdqw1

50Phdw dqg Plon Surgxfwv +W35, lv wkh rplwwhg lqgxvwu|/ dqg SLQJ-W35

lv wkh rplwwhg lqwhudfwlrq fdwhjru|1

4<



7 Hvwlpdwlrq ri wkh frpshqvdwlrq htxdwlrq

Hvwlpdwhv ri v|vwhp Ee� duh jlyhq lq Wdeoh :1 Wkh| vkrz wkdw �upv ohyhu0

djh d�hfwv srvlwlyho| dqg vljql�fdqwo| wkh uhwxuqv wr vhqlrulw| frh!flhqw +��

zlwklq �upv zkloh wkh h�hfw rq wkh vwduwlqj frpshqvdwlrq +�� lv qhjdwlyh

vljql�fdqw1 Wkhvh hylghqfhv lqglfdwh wkdw pruh ohyhuhg �upv klulqj zrunhuv

sd| d orzhu vwduwlqj zdjh dqg d surplvh ri kljkhu jurzwk lq zdjh iru wkh

ixwxuh1 D wkhruhwlfdo prgho wkdw dffrpprgdwhv iru wkhvh �qglqjv lv wkdw ri

Gdfkudrxl dqg Glrqqh ^4<<:` zkr vkrz wkdw ghew fdq eh d vwudwhj| iru wkh

�up lq rughu wr fuhdwh d vhoi vhohfwlrq hqwu| e| zrunhuv1 Wklv uhvxow frqwudvwv

zlwk wkdw ri Mdjjld dqg Wkdnru ^4<<7` suhglfwlrq1 Dv glvfxvvhg lq Vhfwlrq

514 d qhjdwlyh vljq lv suhglfwhg e| wkhlu prgho iru wkh uhodwlrqvkls ehwzhhq

�upv ohyhudjh dqg uhwxuqv wr vhqlrulw| ru zdjh jurzwk1

Lq Wdeohv ;/ < dqg 43 zh uhsruw hvwlpdwhv ri htxdwlrq +7, iru udqgrp

vxevdpsohv1 Wkh uhvxowv dgghg iru vlfn ri urexvwqhvv jrhv lq wkh vdph gluhf0

wlrq dv iru wkh h�hfw ri suhglfwhg ohyhudjh rq zdjh frqwudfwlqj rq wkh zkroh

vdpsoh1

Wkh fryduldqfh pdwul{ ri wkh ghshqghqw yduldeohv +� dqg �� dqg wkdw ri

wkh suhglfwhg ydoxhv iru wkh zdjh frqwudfwlqj vkrz wkdw frqwuroolqj iru �upv

ohyhudjh uhgxfhv wkh fruuhodwlrq ri vwduwlqj vdodu| dqg uhwxuqv wr vhqlrulw|

iurp 031963 wr 031668 +Wdeoh 44, zlwfk lqglfdwhv wkdw ohyhudjh lv uhvsrqvleoh

lq d elj sduw iru wkh wudgh0r� ehwzhhq zdjh dw wkh ehjlqqlqj ri wkh frqwudfw

dqg wkh ixwxuh frpshqvdwlrq/ qr pdwwhu wkh dssurdfk zh wdnh1 Wdeoh 44 dovr

lqglfdwhv wkdw wkh vwdqgdug ghyldwlrq ri wkh suhglfwhg ydoxh iru � gursshg

iurp 313<9 wr 31339/ zkloh wkdw ri � gursshg iurp 31377 wr 31335 frq�uplqj

djdlq wkh lqirupdwlrq srzhu ri wkh udwlr ri qrqhtxlw| oldelolw| wr wrwdo fdslwdo

wr h{sodlq zrunhuv* frpshqvdwlrq1

Wdeoh :

Hvwlpdwhv/ wkh zkroh vdpsoh

�fH2e revhuydwlrqv

Sdudphwhu Lqwhufhsw HIIHF SLQJ

Hvwlpdwhv=�0htxdwlrq

E|0r|@|�r|�Sr�
f�ffe �f�f2e f�ff2 f�f��

Hvwlpdwhv=�0htxdwlrq

E|0r|@|�r|�Sr�
�f�ffS f�ffS �f�fffe f�ffH
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Wdeoh ;

Hvwlpdwhv/ vxevdpsoh 4

.fff revhuydwlrqv

Sdudphwhu Lqwhufhsw UDWLR HIIHF SLQJ

Hvwlpdwhv=�0htxdwlrq

E|0r|@|�r|�Sr�
f�f�2 �f�f2e f�ff� f�ffb

Hvwlpdwhv=�0htxdwlrq

E|0r|@|�r|�Sr�
�f�ffe f�ffD �f�fff2 f�ffH

Wdeoh <

Hvwlpdwhv/ vxevdpsoh 5

Sfff revhuydwlrqv

Sdudphwhu Lqwhufhsw UDWLR HIIHF SLQJ

Hvwlpdwhv=�0htxdwlrq

E|0r|@|�r|�Sr�
f�ffe �f�f2D f�ff� f�f�b

Hvwlpdwhv=�0htxdwlrq

E|0r|@|�r|�Sr�
�f�ff. f�ffH �f�fff. f�ffH

Wdeoh 43

Hvwlpdwhv/ vxevdpsoh 6

Dfff revhuydwlrqv

Sdudphwhu Lqwhufhsw UDWLR HIIHF SLQJ

Hvwlpdwhv=�0htxdwlrq

E|0r|@|�r|�Sr�
�f�fffS �f�f2S f�ff. f�f2D

Hvwlpdwhv=�0htxdwlrq

E|0r|@|�r|�Sr�
�f�f� f�f�2 �f�ff� f�f�

Wdeoh 44

Vxppdu| Vwdwlvwlfv iurp wkh Fryduldqfh Pdwul{

Zlwkrxw frqwuroolqj iru ohyhudjh Frqwuroolqj iru ohyhudjh

j 313<9 31339

j 31377 31335

j 031963 031668

? ' �fc H2e
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8 Frqfoxvlrq

Lq wklv vwxg| zh sxw wkh hpskdvlv rq lqirupdwlrq sureohpv lq �qdqfldo dqg

oderu pdunhw1 Zh whvwhg d olqndjh ehwzhhq oderu dqg �qdqfldo pdunhwv wkdw

pd| eh h{sodlqhg e| odfn ri shuihfw lqirupdwlrq lq erwk pdunhwv1 Wklv lq0

whudfwlrq zdv grqh lq wzr zd|v1 Iluvw/ zh kdyh vkrzq wkdw wkh frpsrvlwlrq

ri wkh oderu irufh zlwklq d �up d�hfwv lwv fdslwdo vwuxfwxuh1 Lq idfw/ hyhu|

wklqjv ehlqj htxdo/ �upv zlwk pruh pdqdjhuv/ hqjlqhhuv dqg whfkqlfldqv xvh

ohvv ghew lq wkhlu fdslwdo vwuxfwxuh wkdq gr rwkhu frpsdudeoh �upv1 Vhfrqg/

zh irfxvhg rq wkh h�hfw ri �upv ohyhudjh ohyho rq frpshqvdwlrq srolflhv/ dqg

irxqg wkdw pruh ohyhuhg �upv r�hu d orzhu vwduwlqj zdjh dqg d kljkhu uh0

wxuqv wr vhqlrulw|1 Zh dovr irxqg wkdw ohyhudjh dffrxqwv iru d elj sduw ri wkh

khwhurjhqhlw| lq frpshqvdwlrq srolflhv dfurvv �upv1 Vshfl�fdoo|/ zh vkrzhg

wkdw ohyhudjh h{sodlqv d sduw ri wkh wudgh0r� ehwzhhq vwduwlqj zdjh dqg zdjh

jurzwk1

Wkh lpsolfdwlrq iurp rxu hpslulfdo hylghqfhv lv d vwurqj lqwhudfwlrq eh0

wzhhq wkh �qdqfldo pdunhw dqg wkh oderu pdunhw1 Wklv uhvxow fdqqrw ehhq

rewdlqhg lq pdunhwv zlwkrxw glvwruwlrq dqg vr qhhgv wr eh vxssruwhg e|

vwurqj dv|pphwulfdo lqirupdwlrq lq erwk pdunhwv +vhh dovr Udylg/ 4<;; dqg

Glrqqh hw @,1/ 4<<: iru vlplodu frqfoxvlrqv,1 Lw dovr lqglfdwhv wkdw �qdqfldo

yduldeohv ri wkh �up duh lpsruwdqw wr xqghuvwdqg wkh vwuxfwxuh ri oderu frq0

wudfwv dqg pxvw eh wdnhq lqwr dffrxqw e| wkh ydulrxv sduwlflsdqwv wr wkhvh

pdunhwv/ sduwlfxoduo| wkh zrunhuv zlwk vshfl�f kxpdq fdslwdo1

Uhihuhqfhv

Derzg/ M1 P1/ �Wkh h�hfw ri Zdjh Edujdlqv rq wkh Vwrfn Pdunhw Ydoxh

ri wkh Ilup/� Dphulfdq Hfrqrplf Uhylhz +4<;<,/ ::70;331

Derzg/ M1 P1/ I1 Nudpdu} dqg G1 Q1 Pdujrolv/ �Kljk Zdjh Zrunhuv dqg

Kljk Zdjh Ilupv/� Hfrqrphwulfd/ +4<<<,/ 58406661

Derzg/ M1 dqg W1 Ohplhx{/ �Wkh H�hfw ri Surgxfw Pdunhw Frpshwlwlrq

rq Froohfwlyh Edujdlqlqj Djuhhphqwv= Wkh Fdvh ri Iruhljq Frpshwlwlrq lq

Fdqdgd/� Txduwhuo| Mrxuqdo ri Hfrqrplfv +�bb��c <;6043471

Edogzlq/ F1 \1/ �Surgxfwlylw| dqg Oderu Xqlrqv= Dq Dssolfdwlrq ri wkh

Wkhru| ri Vhoi0Hqiruflqj Frqwudfwv/� Mrxuqdo ri Exvlqhvv 89 +�bH��/ 7:60

7<71

Ehfnhu/ J1/ �Kxpdq Fdslwdo/ D Wkhruhwlfdo dqg Hpslulfdo Dqdo|vlv zlwk

Vshfldo Uhihuhqfh wr Hgxfdwlrq/� +4<:8,/ 5qg hgq/ Qhz \run= Qdwlrqdo Ex0

uhdx ri Hfrqrplf Uhvhdufk/ Froxpeld Xqlyhuvlw| Suhvv1
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Ehfnhu/ J1 dqg J1 Vwljohu/ �Odz Hqirufhphqw/ Pdoihdvdqfh dqg wkh Frp0

shqvdwlrq ri Hqirufhuv/� Mrxuqdo ri Ohjdo Vwxglhv +4<:7,/ 404;1

Ehdxgu|/ S1 dqg M1 GlQdugr/ �Wkh H�hfw ri Lpsolflw Frqwudfwv rq wkh

Pryhphqw ri Zdjhv Ryhu wkh Exvlqhvv F|foh= Hylghqfh iurp Plfur Gdwd/�

Mrxuqdo ri Srolwlfdo Hfrqrp| +4<<4,/ 99809;;1

Eudgoh|/ P1/ J1 Mduuhoo dqg H1 K1 Nlp/ �Rq wkh H{lvwhqfh ri dq Rswlpdo

Fdslwdo Vwuxfwxuh= Wkhru| dqg Hylghqfh/� Mrxuqdo ri Ilqdqfh +4<;7,/ ;8:0

;31

Eudqghu/ M1 D1 dqg W1 U1 Ohzlv/ �Roljrsro| dqg Ilqdqfldo Vwuxfwxuh= Wkh

Olplwhg Oldelolw| H�hfw/� Dphulfdq Hfrqrplf Uhylhz :9 +�bHS�c <890<:31

Eurqduv/ V1 J1 dqg G1 U1 Ghhuh/ �Wkh Wkuhdw ri Xqlrql}dwlrq/ wkh Xvh

ri Ghew dqg wkh Suhvhuydwlrq ri Vkduhkroghu Zhdowk/� Txduwhuo| Mrxuqdo ri

Hfrqrplfv 49 +�bb��/ 56405871

Gdfkudrxl/ N1 dqg J1 Glrqqh/ R Lqirupdwlrq Vwuxfwxuh/ Oderu Frqwudfwv

dqg wkh Vwudwhjlf Xvh ri Ghew/� Zrunlqj sdshu <;036/ Ulvn Pdqdjhphqw

Fkdlu/ KHF0Prqwuìdo +�bb.�1

Gdvjxswd/ V1 dqg N1 Vhqjxswd/ �Vxqn Lqyhvwphqw/ Edujdlqlqj dqg wkh

Fkrlfh ri Fdslwdo Vwuxfwxuh/� Lqwhuqdwlrqdo Hfrqrplf Uhylhz +�bb��/ 5360

5531

GhDqjhor/ K1 dqg U1 Pdvxolv/ �Rswlpdo Fdslwdo Vwuxfwxuh xqghu Frusr0

udwh dqg Shuvrqdo Wd{dwlrq/� Mrxuqdo ri Ilqdqfldo Hfrqrplfv +4<;3,/ 7840

7:41

Gldprqg/ G1/ �Uhsxwdwlrq Dftxlvlwlrq lq Ghew Pdunhwv/� Mrxuqdo ri Sr0

olwlfdo Hfrqrp| +�bHb�c ;5;0;951

Glrqqh/ J1/ U1 Jdjqì/ I1 Jdjqrq dqg F1 Ydqdvvh/ �Ghew/ Prudo Kd}0

dug dqg Dluolqh Vdihw|= Dq Hpslulfdo Hylghqfh/� Mrxuqdo ri Hfrqrphwulfv

+4<<:,/ 6:<07351

Iduphu/ U1/ �Lpsolflw Frqwudfwv zlwk Dv|pphwulf Lqirupdwlrq dqg Edqn0

uxswf|/� Uhylhz ri Hfrqrplf Vwxglhv +4<;8,/ 445:044891

Kduw/ R1 dqg M1 Prruh/ �D Wkhru| ri Ghew Edvhg rq wkh Lqdolhqdelolw| ri

Kxpdq Fdslwdo/� Txduwhuo| Mrxuqdo ri Hfrqrplfv +4<<7,/ ;740;:<1

Kduulv/ P1 dqg D1 Udyly/ �Ilqdqfldo Frqwudfwlqj Wkhru|/� lq Mhdq Mdftxhv

Od�rqw/ hg1/ Dgydqfhv lq Hfrqrplf Wkhru|/ Yro1 51 Fdpeulgjh= Fdpeulgjh

Xqlyhuvlw| Suhvv +�bb2�/ 9704831

Mdjjld/ E1 S1 dqg Y1 D1 Wkdnru/ �Ilup Vshfl�f Kxpdq Fdslwdo dqg Rs0

wlpdo Fdslwdo Vwuxfwxuh/� Lqwhuqdwlrqdo Hfrqrplf Uhylhz +�bbe�/ 5;6063;1

Mhqvhq/ P1 F1 dqg Z1 Phfnolqj/ �Wkhru| ri wkh �up= Pdqdjhuldo Ehkdy0

lru/ Djhqf| Frvwv/ dqg Fdslwdo Vwuxfwxuh/� Mrxuqdo ri Ilqdqfldo Hfrqrplfv
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+4<:9,/ 6380931

Ndkq/ F1 dqg M1 Vfkhlqnpdq/ �Rswlpdo Hpsor|phqw Frqwudfwv zlwk

Edqnuxswf| Frqvwudlqwv/� Mrxuqdo ri Hfrqrplf Wkhru| +4<;8,/ 67606981

Odprqw/ R1 D1/ �Frusrudwh Ilqdqfh dqg Pdfurhfrqrplfv/� Sk1G1 Glv0

vhuwdwlrq/ PLW Xqlyhuvlw| +Pd| 4<<7,1

Pdujrolv/ G1 Q1/ �Frkruw H�hfw dqg Uhwxuqv wr Vhqlrulw| lq Iudqfh/�

Dqqdohv g*Hfrqrplh hw gh Vwdwlvwltxhvc +�bbS��

Shurwwl/ H1 F1 dqg N1 H1 Vslhu/ �Fdslwdo Vwuxfwxuh dv d Edujdlqlqj Wrro=

Wkh Uroh ri Ohyhudjh lq Frqwudfw Uhqhjrwldwlrq/� Dphulfdq Hfrqrplf Uh0

ylhz +�bb��/ 4464044741

Shwlwmhdq/ P1/ Uhfxhlo Pìwkrgltxh gx Sodq Frpswdeoh Uhylvì/ Hfrqrplfd

+4<;6,1

Udmdq/ J/ U1 dqg O1 ]lqjdohv/ �Zkdw Gr Zh Nqrz derxw Fdslwdo Vwuxf0

wxuhB Vrph Hylghqfhv iurp Lqwhuqdwlrqdo Gdwd/� Mrxuqdo ri Ilqdqfh +4<<8,/

4754047931

Udylg/ V1/ �Rq wkh Lqwhudfwlrq ri Surgxfwlrq dqg Ilqdqfldo Ghflvlrqv/�

Ilqdqfldo Pdqdjhphqw +�bHH�/ ;:0<<1

Urvv/ V1 D/ �Wkh Ghwhuplqdwlrq ri Ilqdqfldo Vwuxfwxuh= Wkh Lqfhqwlyh

Vljqdolqj Dssurdfk/� Ehoo Mrxuqdo ri Hfrqrplfv +4<::,/ 560731

Vplwk / F dqg U1 Zdwwv/ �Wkh Lqyhvwphqw Rssruwxqlw| Vhw dqg Frusr0

udwh Ilqdqflqj/ Glylghqg dqg Frpshqvdwlrq Srolflhv/� Mrxuqdo ri Ilqdqfldo

Hfrqrplfv 65 +4<<5,/ 59605<51

Vdulj/ R1 K1/ �Wkh H�hfw ri Ohyhudjh rq Edujdlqlqj zlwk d Frusrudwlrq/�

plphr/ Who Dyly Xqlyhuvlw| +�bbf�1

Wlwpdq/ V1/ �Wkh H�hfw ri Fdslwdo Vwuxfwxuh rq d Ilup Oltxlgdwlrq Gh0

flvlrq/� Mrxuqdo ri Ilqdqfldo Hfrqrplfv +�bHe�/ 46:04841

Wlwpdq/ V dqg U1Zhvvhov/ �Wkh Ghwhuplqdqwv ri Fdslwdo Vwuxfwxuh Fkrlfh/�

Mrxuqdo ri Ilqdqfh +4<;;,/ 404<1

Wrsho/ U1/ �Vshfl�f Fdslwdo/ Prelolw| dqg Zdjhv= Zdjhv Ulvh zlwk Vh0

qlrulw|/� Mrxuqdo ri Srolwlfdo Hfrqrp| +4<<4,/ 4780:91

Zhoov/ U1/ �Vwudwhjlf G|qdplf Ghew/� Xqlyhuvlw| ri Vrxwkdpswrq Zrun0

lqj Sdshu Qr1 <554 +�bb2��

Zlooldpvrq/ R1 H1/ �Wkh Hfrqrplf Lqvwlwxwlrqv ri Fdslwdolvp� Qhz \run=

Wkh Iuhh Suhvv +4<;8,1
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