
Zlghqlqj Gl�huhqfhv lq Lwdoldq Uhjlrqdo

Xqhpsor|phqw
4

Jlrujlr Euxqhoor5 Fodxglr Oxsl6 Sdwul}ld Ruglqh7

Pd| 4<<<

4Sdshu suhvhqwhg dw wkh Frqihuhqfh �Wkh Lpsdfw ri Lqfuhdvhg Hfrqrplf Lqwhjud0

wlrq rq Lwdo| dqg wkh Uhvw ri Hxursh�/ Zdvklqjwrq/ Jhrujhwrzq Xqlyhuvlw|/ 63 Dsulo

0 5 Pd| 4<<<1 Zh duh judwhixo wr Oxljl Erqdwwl/ Pluldp Jroghq/ Shwhu Odqjh/ Sdror

Ohrq/ Mdftxhv Pholw} dqg Fkldud Vdudfhqr iru frpphqwv dqg vxjjhvwlrqv dqg wr Dq0

wrqlr Uljrq ri Vlvwhpl Rshudwlyl vuo dqg Jlxolr Ihwwdudssd ri Edqfr gl Vdughjqd iru

surylglqj prvw ri wkh gdwd xvhg lq wklv sdshu1 Wkh ylhzv h{suhvvhg lq wklv sdshu duh

vroho| wkh uhvsrqvlelolw| ri wkh dxwkruv dqg gr qrw lqyroyh LVDH ru lwv vwd�1 Wkh xvxdo

glvfodlphu dssolhv1
5Idfxow| ri Hfrqrplfv/ Xqlyhuvlw| ri Sdgxd/ IHHP dqg L]D1
6LVDH/ Urph
7Fruuhvsrqglqj dxwkru= Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| ri Fdodeuld1 L0;:369

Dufdydfdwd gl Uhqgh +FV,/ Lwdo|1 Who1 .6< 3<;7 7<578;1 Id{ .6< 3<;7 7<57541 H0pdlo

s1ruglqhCxqlfdo1lw1



Devwudfw

Uhjlrqdo xqhpsor|phqw gl�huhqwldov dprqj Lwdoldq uhjlrqv kdyh zlghqhg vlqfh

wkh plg 4<;3v/ hvshfldoo| ehwzhhq wkh ohdglqj Qruwkhuq dqg Fhqwudo duhdv dqg

wkh xqghughyhorshg Vrxwk1 Zh vxjjhvw wkdw wkh iroorzlqj hohphqwv duh lpsru0

wdqw wr h{sodlq wkh revhuyhg skhqrphqrq= d, hpsor|phqw shuirupdqfh lq wkh

Vrxwk kdv zruvhqhg frqvlghudeo| lq wkh suhvhqfh ri vxvwdlqhg oderu irufh jurzwk>

e, oderu prelolw| iurp wkh Vrxwk wr wkh QF duhdv kdv vhqvleo| ghfolqhg zlwk wkh

uhgxfwlrq lq hduqlqjv gl�huhqwldov dqg zlwk wkh lqfuhdvh lq vrfldo wudqvihuv shu

khdg> f, uhdo zdjhv lq wkh Vrxwk duh qrw d�hfwhg e| orfdo xqhpsor|phqw frqgl0

wlrqv exw ghshqg rq wkh xqhpsor|phqw udwh suhydlolqj lq wkh ohdglqj duhdv> g,

wkh oderu vkduh lqfuhdvhg sduwlfxoduo| idvw lq wkh Vrxwk gxulqj wkh 4<:3v/ pdlqo|

dv d frqvhtxhqfh ri wkh holplqdwlrq ri lqvwlwxwlrqv wkdw doorzhg wkh suhvhqfh ri

vljql�fdqw zdjh gl�huhqwldov> h, d sduvlprqlrxv ghvfulswlrq ri wkh lqfuhdvh lq uh0

jlrqdo xqhpsor|phqw gl�huhqwldov lv wkdw wkh Qruwkhuq dqg wkh Vrxwkhuq duhdv

uhvsrqghg lq dq dv|pphwulf zd| erwk wr wkh lqfuhdvh lq uhdo vrfldo wudqvihuv shu

khdg dqg wr wkh uhgxfwlrq lq wkh uhdo sulfh ri hqhuj|1

MHO fodvvl�fdwlrq= M94/ M97

Nh| zrugv= uhjlrqdo xqhpsor|phqw/ oderu prelolw|/ Lwdo|1
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Iljxuh 4= Wkh Lwdoldq xqhpsor|phqw udwh +4<8404<<9,1 Lwdo|/ wklfn vrolg olqh>

Qruwk0Fhqwhu/ gdvkhg olqh> Vrxwk/ wklq vrolg olqh1

4 Lqwurgxfwlrq

Uhjlrqdo xqhpsor|phqw glvsdulwlhv duh d zhoo0grfxphqwhg ihdwxuh ri wkh Lwdoldq

hfrqrp|1
4 D uhodwlyho| qryho ihdwxuh lv wkdw wkhvh glvsdulwlhv kdyh zlghqhg udwkhu

vkduso| vlqfh wkh plg 4<;3v1 Iljxuh 4 sorwv wkh Lwdoldq xqhpsor|phqw udwh iurp

4<84 wr 4<<9 erwk iru wkh djjuhjdwh hfrqrp| dqg iru wzr pdfur uhjlrqv/ wkh

Qruwk0Fhqwuh +QF iurp qrz rq, dqg wkh Vrxwk +V iurp qrz rq,5 dqg vkrzv wkdw

xqhpsor|phqw gl�huhqwldov ehwzhhq wkh QF dqg wkh V duhdv kdyh zlghqhg vlqfh

wkh plg 4<;3v/ pdlqo| ehfdxvh ri wkh udslg lqfuhdvh ri Vrxwkhuq xqhpsor|phqw1

Vlqfh xqhpsor|phqw udwhv lq wkh Vrxwk0Zhvw kdyh lqfuhdvhg idvwhu wkdq lq wkh

Vrxwk0Hdvw/ wkhuh duh dovr vljqv wkdw wkh Lwdoldq Vrxwk lv qrw dq krprjhqhrxv

duhd1

D vwdqgdug zd| ri looxvwudwlqj uhjlrqdo frqyhujhqfh ru glyhujhqfh zlwk uh0

vshfw wr d vhohfwhg yduldeoh lv wr xvh furvv vhfwlrq gdwd dqg uhjuhvv wkh dyhudjh

jurzwk udwh ri wkh yduldeoh ryhu d uhihuhqfh shulrg djdlqvw wkh ohyho ri wkh vdph

yduldeoh dw wkh ehjlqqlqj ri wkh shulrg1 D qhjdwlyh vorsh frh!flhqw lv wdnhq wr

lqglfdwh uhjlrqdo frqyhujhqfh1 Zkhq dssolhg wr rxu gdwd/ wklv dqdo|vlv |lhogv wkh

uhvxowv uhsruwhg lq Iljxuh 5/ zkhuh wkh vrolg olqh uhsuhvhqwv wkh ohdvw devroxwh

ghyldwlrqv +ODG, uhjuhvvlrq olqh16

Uhjlrqdo xqhpsor|phqw udwhv glyhujhg ryhu wkh zkroh shulrg +xsshu0ohiw

txdgudqw ri Iljxuh 5,1 Wkhuh lv/ krzhyhu/ vrph hylghqfh ri frqyhujhqfh gxulqj

4Vhh Dwwdqdvlr dqg Sdgrd Vfklrssd +4<<4, dqg Ergr dqg Vhvwlwr +4<<4,1
5Vlqfh wkh udz gdwd rq uhjlrqdo xqhpsor|phqw dqg hpsor|phqw gudzq iurp wkh Txduwhuo|

Oderu Irufh kdyh ehhq d�hfwhg ryhu wlph e| pdmru fkdqjhv lq gh�qlwlrqv dqg vxuyh| ghvljq/

zh kdyh uhfrqvwuxfwhg wkh uhohydqw gdwd xvlqj vhyhudo vrxufhv1 Vhh wkh Gdwd Dsshqgl{ iru

ghwdlov1
6Zh xvh ODG lqvwhdg ri ROV wr uhgxfh wkh zhljkw ri rxwolhuv1

4



� � � �

���� XQHPSOR\PHQW UDWH ���

�
��

�
��

�
��

�
��

�
��

�

��
��

��
��

�
XQ
HP

SO
R\
P
HQ
WJ
UR
Z
WK
��

�

�

�

�

�

�

�

�

� ��
�� ����

��

��

��

��

��

��

��

� � � ��

���� XQHPSOR\PHQW UDWH ���

�
��

��
�

��
�

��
��

��
��

�
XQ
HP

SO
R\
P
HQ
WJ
UR
Z
WK
��

�

�

�
�

�
�

�

� �
��

��

��

��

��
��

��

��

����

��

� � � �

���� XQHPSOR\PHQW UDWH ���

�
��

��
��

��
��

��
��

�
XQ
HP

SO
R\
P
HQ
WJ
UR
Z
WK
��

�

�

�

�

�

�

�

�

�
��

��
��

��

��

��

��

��

��

��

��

� �� ��

���� XQHPSOR\PHQW UDWH ���

�
��

��
�

��
�

��
��

��
��

�
XQ
HP

SO
R\
P
HQ
WJ
UR
Z
WK
��

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��

��

��

��

��

��

Iljxuh 5= Frqyhujhqfh ri Uhjlrqdo Xqhpsor|phqw Udwhv +4<9704<<7,1 Wkh vrolg
olqh lv wkh ODG olqh1 Uhjlrqv frghv duh uhsruwhg lq wkh Dsshqgl{1

wkh vhyhqwlhv dqg hduo| hljkwlhv +orzhu ohiw txdgudqw ri Iljxuh 5,1 Lqwhuhvwlqjo|/
wkh ghfolqh lq xqhpsor|phqw gl�huhqwldov zdv hvshfldoo| surqrxqfhg gxulqj wkh
hduo| 4<;3v/ zkhq wkh hfrqrplf grzqwxuq ohg wr kljkhu xqhpsor|phqw lq wkh
QF uhjlrqv/ dqg zdv iroorzhg e| d vkdus lqfuhdvh gxulqj wkh vhfrqg sduw ri wkh
4<;3/ zkhq hfrqrplf uhfryhu| uhgxfhg xqhpsor|phqw lq wkh QF duhdv exw qrw
lq wkh Vrxwk +vhh Iljxuh 6,1

Wkh pxfk odujhu glvshuvlrq ri uhjlrqdo xqhpsor|phqw udwhv lq uhfhqw |hduv
lv dovr grfxphqwhg e| Iljxuh 7/ wkdw sorwv wkh ghqvlwlhv ri uhjlrqdo uhodwlyh xq0
hpsor|phqw udwhv lq 4<:3 dqg 4<<71 Qrwlfh wkh pdunhg el0prgdolw| ri wkh 4<:3

xqhpsor|phqw udwhv glvwulexwlrq/ lqglfdwlqj wkdw lq 4<:3 wkhuh h{lvwhg wzr idluo|

glvwlqfw jurxsv ri uhjlrqv/ rqh zlwk orzhu dqg rqh zlwk kljkhu xqhpsor|phqw

udwhv1 Wkh foxvwhulqj lv pxfk ohvv hylghqw lq wkh 4<<7 gdwd1

D irupdo whvw ri shuvlvwhqfh ri uhjlrqdo xqhpsor|phqw gl�huhqwldov lv suh0

vhqwhg lq Wdeoh 4/ zkhuh zh vkrz wkh uhvxowv ri xqlw urrw whvwv ri wkh k|srwkhvlv

wkdw uhjlrqdo uhodwlyh xqhpsor|phqw lv qrq0vwdwlrqdu|1 Lw wxuqv rxw wkdw zh fdq0

qrw uhmhfw wklv k|srwkhvlv lq wkh odujh pdmrulw| ri Lwdoldq uhjlrqv1 Lqwhuhvwlqjo|/

wklv uhvxow lv vtxduho| gl�huhqw iurp wkh uhvxowv rewdlqhg e| Hlfkhqjuhhq +4<<6,/

zkr �qgv lqvwhdg qr hylghqfh djdlqvw vwdwlrqdulw|1 Wklv gl�huhqfh fdq eh hdvlo|

h{sodlqhg zlwk wkh fkrlfh ri wkh vdpsoh shulrg1 Hlfkhqjuhhq*v gdwd vwrs lq wkh

plg 4<;3/ ehiruh wkh uhdo dfwlrq vwduwv1

Lq wkh suhvhqfh ri shuvlvwhqw dqg zlghqlqj xqhpsor|phqw gl�huhqwldov/ jurxsv

ri Lwdoldq uhjlrqv frxog vkduh d frpprq wuhqg1 Wr lqyhvwljdwh wklv srvvlelolw|/

zh jurxs uhjlrqv lqwr dv iroorzv= Qruwk0Hvw +QZ,/ lqfoxglqj Slhprqwh/ Oljxuld

dqg Orpedugld> Qruwk0Hdvw +QH,/ lqfoxglqj Wuhqwlqr/ Yhqhwr dqg Iulxol> Fhqwhu

+F, lqfoxglqj Hplold/ Wrvfdqd/ Xpeuld dqg Pdufkh +zlwk dqg zlwkrxw Od}lr/

wkh uhjlrq zkhuh wkh fdslwdo flw|/ Urph/ lv orfdwhg,> Vrxwk0Zhvw +VZ,/ lqfoxg0

5
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Iljxuh 6= Uhjlrqdo xqhpsor|phqw udwhv1 Frh!flhqw ri yduldwlrq
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Iljxuh 7= Hvwlpdwhg ghqvlwlhv ri uhjlrqdo uhodwlyh xqhpsor|phqw udwhv= 4<:3/

gdvkhg olqh> 4<<7/ vrolg olqh1 Edqgzlgwk vhohfwhg yld Vkhdwkhu dqg Mrqhv +4<<4,

soxj0lq phwkrg1

6



Wdeoh 4= Xqlw urrw whvwv ri orj uhodwlyh uhjlrqdo xqhpsor|phqw udwhv= s0ydoxhv

DGI ] ZV DGI ] ZV

Slhprqwh 313< 3154 3167 Pdufkh 314< 3144 3177

Orpedugld 3166 318< 318; Deux}}r 31<6 3174 316:

Wuhqwlqr 318: 31:5 317; Prolvh 319; 316: 315:

Yhqhwr 315< 315: 31;9 Fdpsdqld 3139 3135 315;

Iulxol 31;4 314: 3176 Sxjold 31<9 317; 3186

Oljxuld 3156 3174 3148 Edvlolfdwd 313: 3154 3147

Hplold 3178 31;7 31;6 Fdodeuld 313< 313< 3145

Wrvfdqd 317; 315< 3153 Vlflold 3179 31:: 31;9

Xpeuld 317; 316< 3156 Vdughjqd 31;3 31<4 3188

Qrwh= DGI lv wkh dxjphqwhg Glfnh| Ixoohu whvw> ] lv wkh Skloolsv
Shuurq whvw dqg ZV lv wkh Zhljkwhg V|pphwulf whvw1 Wkh uhjuhvvlrqv
lqfoxgh d guliw dqg wkh qxpehu ri odjv lv vhohfwhg e| xvlqj wkh DLF
fulwhulrq1

Wdeoh 5= Frlqwhjudwlrq dqdo|vlv ri uhjlrqdo xqhpsor|phqw udwhv +s0ydoxhv,

Jhrjudsklfdo duhd s u @ 3 u � 4 u � 5 u � 6 u � 7 u � 8 u � 9 u � :

QZ.QH 9 31333 31333 31334 31583 31468 313:3

QZ 6 3138: 315;< 313<<

QH 6 31338 3146: 3186;

FH 8 31383 315;9 319;5 31<;; 31<;9

FH0Od}lr 7 3139; 3173: 31<;5 31:3<

V ; 31333 31333 3133< 31<67 3145; 3155< 316;: 3187:

VZ 8 31335 31379 3167: 317:5 31;34

VZ0+Vlflo|.Vduglqd, 6 31333 31347 31796

Vlflo|.Vduglqld 5 31355 319::

VH 6 313:: 31843 314:4

Qrwh= s lv wkh qxpehu ri uhjlrqv lq wkh jurxs> u lv wkh frlqwhjudwlrq udqn1

lqj Fdpsdqld/ Edvlolfdwd/ Fdodeuld/ Vduglqld dqg Vlflo|> dqg Vrxwk0Hdvw +VH,/

lqfoxglqj Sxjold/ Deux}}l dqg Prolvh1 Lq wkh suhvhqfh ri s A 5 yduldeohv/ wkh

h{lvwhqfh ri d frpprq wuhqg lpsolhv wkdw wkhuh duh s� 4 frlqwhjudwlqj yhfwruv
zlwklq hdfk jurxs ri uhjlrqv1 Xvlqj Mrkdqvhq*v dssurdfk +vhh Mrkdqvhq/ 4<<8,/
zh �qg +vhh Wdeoh 5, wkdw lq yluwxdoo| qrqh ri wkh jhrjudsklfdo duhdv lw lv srv0
vleoh wr �qg rqo| rqh frpprq wuhqg17 Khqfh/ wkh ylhz wkdw wkhuh duh foxvwhuv
ri uhjlrqv zkhuh xqhpsor|phqw udwhv iroorz d frpprq orqj uxq sdwk pljkw eh
wrr vlpsoh1

Doo wkhvh �qglqjv frq�up wkdw/ frqwudu| wr wkh XV h{shulhqfh dqg lq olqh
zlwk rwkhu frqwlqhqwdo Hxurshdq frxqwulhv +prvw qrwdeo| Vsdlq,/ xqhpsor|phqw
shuvlvwhqfh lq Lwdo| lv kljk1 Li zh uxq d uhjuhvvlrq olqh wkurxjk wkh vfdwwhu
gldjudp lq Iljxuh 8/ wkh vorsh frh!flhqw lv 51989 +s0ydoxh= 31333, dqg wkh U5 lv

31:9/ d vxevwdqwldo gl�huhqfh iurp wkh uhvxowv suhvhqwhg e| Eodqfkdug dqg Ndw}

+4<<5, iru wkh XV18

7Uhvxowv gr qrw fkdqjh zkhq zh xvh orj xqhpsor|phqw1
8Wkhvh dxwkruv �qg wkdw d vlplodu uhjuhvvlrq olqh kdv vorsh 3136/ zlkw d | vwdwlvwlf ri 315

7
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Iljxuh 8= Xqhpsor|phqw shuvlvwhqfh lq Lwdo|1 Uhjlrqv frghv duh uhsruwhg lq wkh

Dsshqgl{1

Krz gr zh h{sodlq wkh revhuyhg lqfuhdvh ri uhjlrqdo xqhpsor|phqw gl�huhq0

wldov/ hvshfldoo| surqrxqfhg vlqfh wkh plg 4<;3vB Wklv sdshu vkrzv wkdw kljkhu

xqhpsor|phqw lq wkh Vrxwk lv wkh rxwfrph ri srru hpsor|phqw shuirupdqfh lq

wkh suhvhqfh ri vxvwdlqhg oderu irufh jurzwk1 Ghvslwh jurzlqj xqhpsor|phqw/

oderu prelolw| iurp wkh Vrxwk wr wkh Qruwk uhpdlqhg orz dqg uhodwlyh zdjhv glg

qrw dgmxvw wr uh hfw zruvhqhg orfdo oderu pdunhw frqglwlrqv1 Srru hpsor|phqw

shuirupdqfh lq wkh Vrxwk zdv qrw qhfhvvdulo| wkh rxwfrph ri qhjdwlyh dqg frq0

whpsrudqhrxv lglrv|qfudwlf vkrfnv/ exw frxog dovr eh lqwhusuhwhg dv wkh ghod|hg

uhvsrqvh ri �upv wr wkh uhprydo ri lqvwlwxwlrqv doorzlqj iru uhjlrqdo gl�huhqwldov

lq froohfwlyh oderu frqwudfwv dw wkh hqg ri wkh vl{wlhv/ wkdw lqfuhdvhg vkduso| wkh

Vrxwkhuq oderu vkduh gxulqj prvw ri wkh vhyhqwlhv1

Wkh qrq0vwdwlrqdulw| ri uhodwlyh uhjlrqdo xqhpsor|phqw udwhv vxjjhvwv wkdw

uhjlrqdo udwhv iroorz gl�huhqw orqj uxq sdwkv1 Zh sursrvh d sduvlprqlrxv gh0

vfulswlrq ri wkh orqj uxq hyroxwlrq ri uhjlrqdo xqhpsor|phqw e| dvvrfldwlqj

wkhp wr wkh g|qdplfv ri wd{ zhgjh/ wkh uhdo sulfh ri hqhuj| dqg uhdo jryhuq0

phqw vrfldo wudqvihuv shu khdg1 Zh �qg wkdw sd|uroo dqg lqfrph wd{hv dqg

hqhuj| sulfhv duh srvlwlyho| dvvrfldwhg wr uhjlrqdo xqhpsor|phqw/ hvshfldoo| lq

wkh QF duhdv1 Pruh lqwhuhvwlqjo|/ zh dovr �qg hylghqfh wkdw orqj uxq uhjlrqdo

xqhpsor|phqw lq wkh Vrxwk lv srvlwlyho| dvvrfldwhg wr uhdo vrfldo wudqvihuv shu

khdg1 Wkhvh wudqvihuv lqfuhdvh krxvhkrog lqfrph/ wkxv lqfuhdvlqj wkh vfrsh iru

lqwud0krxvhkrog wudqvihuv dqg wkh uhvhuydwlrq zdjh ri Vrxwkhuq xqhpsor|hg lq0

glylgxdov1 Wkh frqvhtxhqfh lv kljkhu zdlw xqhpsor|phqw1 Lq wkh QF duhdv/

krzhyhu/ uhjlrqdo xqhpsor|phqw lv qhjdwlyho| dvvrfldwhg wr uhdo vrfldo wudqvihuv

shu khdg1 Zh h{sodlq wklv gl�huhqfh dv iroorzv= �uvw/ vrfldo wudqvihuv lq wkh QF

dqg dq -
2
zklfk lv }hur wr wkh vhfrqg ghflpdo gljlw1

8



duhdv idyru uhwluhphqw dqg wkh vxevwlwxwlrq ri wkh rog zlwk wkh |rxqj lq wkh

oderu pdunhw udwkhu wkdq zdlw xqhpsor|phqw1 Vhfrqg/ uhdo vrfldo wudqvihuv shu

khdg d�hfw uhjlrqdo oderu ghpdqg lq dq dv|pphwulf zd|/ ehfdxvh wkh lqgxfhg

kljkhu frqvxphu h{shqglwxuh lv qrw htxdoo| glvwulexwhg dfurvv uhjlrqv1 Vlqfh wkh

surgxfwlrq ri jrrgv dqg vhuylfhv lv pruh frqfhqwudwhg lq wkh QF duhd/ wkh srv0

lwlyh h�hfwv ri vrfldo wudqvihuv rq orfdo oderu ghpdqg lv vwurqjhu lq wkhvh duhdv

dqg zhdnhu lq wkh Vrxwk/ zkhuh wkh qhjdwlyh oderu vxsso| h�hfwv rq uhjlrqdo

xqhpsor|phqw suhydlo1

Wkh xqfryhuhg dv|pphwulhv lq wkh orqj uxq uhodwlrqvkls dprqj uhdo vrfldo

wudqvihuv shu khdg/ wkh uhdo sulfh ri hqhuj| dqg wkh wd{ zhgjh dqg uhjlrqdo

xqhpsor|phqw vxjjhvw wkdw kljkhu vrfldo wudqvihuv shu khdg dqg orzhu uhdo sulfhv

ri hqhuj| gxulqj wkh hljkwlhv dqg wkh qlqhwlhv kdyh ehhq dvvrfldwhg wr zlghqlqj

xqhpsor|phqw gl�huhqfhv ehwzhhq wkh Vrxwk dqg wkh uhvw ri wkh frxqwu|/ dqg

kdyh pruh wkdq frpshqvdwhg wkh rssrvlwh dvvrfldwlrq ehwzhhq wkh kljkhu wd{

zhgjh dqg wkh glvwulexwlrq ri uhjlrqdo xqhpsor|phqw1

Wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 suhvhqwv dq dffrxqw ri uhjlrqdo

xqhpsor|phqw fkdqjhv> vhfwlrq 6 orrnv dw uhjlrqdo hpsor|phqw g|qdplfv dqg

dw wkh hyroxwlrq ri wkh oderu vkduh> vhfwlrqv 7 dqg 8 ghdo uhvshfwlyho| zlwk

oderu prelolw| dqg zlwk zdjh ghwhuplqdwlrq1 Vhfwlrq 9 irfxvhv rq wkh orqj uxq

hyroxwlrq ri uhjlrqdo xqhpsor|phqw dqg vhfwlrq : eulh | orrnv dw orfdol}dwlrq

lvvxhv1 D vxppdu| ri wkh hylghqfh lv iroorzhg e| d frqfoxglqj vhfwlrq ghyrwhg

wr wkh olnho| lpsolfdwlrqv ri HPX iru Lwdoldq uhjlrqdo oderu pdunhwv1

5 Dffrxqwlqj iru fkdqjhv

Iroorzlqj Dwwdqdvlr dqg Sdgrd Vfklrssd +4<<4,/ zh jurxs Lwdoldq uhjlrqv lqwr 8

pdfur duhdv/ h{foxglqj wlq| Ydo g*Drvwd dqg Od}lr/ wkh duhd zkhuh wkh fdslwdo/

Urph/ dqg wkh fhqwudo jryhuqphqw duh orfdwhg/ dqg zh ghfrpsrvh lq Wdeoh 6

wkh dyhudjh dqqxdo fkdqjhv ri xqhpsor|phqw udwhv lqwr wkh shufhqwdjh fkdqjhv
lq oderu irufh sduwlflsdwlrq dqg wkh shufhqwdjh fkdqjhv lq wrwdo hpsor|phqw1

Wklv ghfrpsrvlwlrq lv shuiruphg iru wzr vxe0shulrgv/ 4<:30:< dqg 4<;30<719

Zkloh wkh iruphu vxe0shulrg iroorzv wkh zdjh sxvk ri wkh odwh 4<93v/ wkh vhfrqg

vxe0shulrg vwduwv zlwk Lwdoldq sduwlflsdwlrq wr wkh HPV dqg zlwk wkh vxevwdqwldo

uhgxfwlrq ri xqlrq srzhu lq lqgxvwuldo uhodwlrqv1

Frqvlghu �uvw wkh lqgxvwuldol}hg Qruwk0Zhvw1 Frpsduhg wr wkh vhyhqwlhv/
xqhpsor|phqw lqfuhdvhg gxulqj wkh hljkwlhv dqg qlqhwlhv dw derxw wkh vdph

sdfh/ dv d frqvhtxhqfh ri wkh frqwhpsrudqhrxv vorzgrzq erwk ri oderu irufh

dqg ri hpsor|phqw jurzwk1 D vlplodu vwru| krogv iru wkh Fhqwuh1 Lq wkh Qruwk0

Hdvw/ xqhpsor|phqw jurzwk zdv pxfk vorzhu gxulqj wkh vhfrqg vxe0shulrg/

ehfdxvh oderu irufh jurzwk vorzhg grzq lq wkh suhvhqfh ri vxvwdlqhg hpsor|phqw
jurzwk1 Lq hlwkhu shulrg/ hpsor|phqw jurzwk kdv uhpdlqhg uhodwlyho| idvw/ dw

forvh wr 319( d |hdu1 Lq wkh Vrxwk/ hpsor|phqw jurzwk soxpphwhg iurp pruh

wkdq 319( d |hdu gxulqj wkh vhyhqwlhv wr qhjdwlyh jurzwk lq wkh 4<;3v dqg odwhu1

Vlqfh oderu irufh jurzwk uhpdlqhg uhodwlyho| idvw lq wkh wzr shulrgv/ hvshfldoo|

lq wkh Vrxwk0Zhvw/ xqhpsor|phqw lqfuhdvhg dw d udwh forvh wr 4 shufhqwdjh srlqw
d |hdu1

Wkh wdeoh pdnhv lw fohdu wkdw wkh uhodwlyh lqfuhdvh lq xqhpsor|phqw gl�hu0

hqwldov lq wkh Vrxwk frpsduhg wr wkh uhvw ri wkh frxqwu| kdv ehhq dvvrfldwhg wr=

9
Zh xvh wkh dssur{lpdwlrq {� ' { *? 8u3{ *?� 1

9



Wdeoh 6= Ghfrpsrvlwlrq ri dyhudjh dqqxdo fkdqjhv ri xqhpsor|phqw udwhv lq

wkh 8 pdlq hfrqrplf duhdv ri wkh frxqwu|1

�x �oqIO �oqQ

4<:3� :<

QZ 3148 3188 3173

QH 3148 31:7 318<

FH 3149 3166 314:

VH 3156 31<6 31:3

VZ 3166 31<; 3198

4<;3� <7

QZ 314: 3158 313;

QH 3139 3196 318:

FH 3149 3148 03134

VH 319: 3178 03155

VZ 31<9 31<6 03136

Vrxufh= klvwrulfdo vwdwlvwlfv edvhg rq wkh Txduwhuo| Oderu

Irufh Vxuyh|1 Vhh gdwd Dsshqgl{ iru ghwdlov1

d, idvwhu oderu irufh jurzwk lq wkh Vrxwk>: e, vorzhu hpsor|phqw jurzwk lq wkh

4<;3v dqg 4<<3v1 Zkloh oderu irufh jurzwk zdv dw ohdvw dv idvw lq wkh 4<:3v dv

odwhu/ wkh nh| fkdqjh wkdw rffxuuhg lq wkh Vrxwk iurp wkh hduo| 4<;3v rqzdugv

zdv wkh vkdus vorzgrzq lq hpsor|phqw jurzwk1

Lq Wdeoh 7 zh xvh dgplqlvwudwlyh gdwd iurp wkh LQSV dufklyhv wr orrn dw

dyhudjh qhw �up jurzwk dqg dyhudjh mre fuhdwlrq vlqfh wkh plg 4<;3v lq wkh

8 pdfur duhdv1; Frpsduhg wr wkh uhjlrqdo dffrxqwv/ wkhvh gdwd duh olplwhg

wr hpsor|phqw lq wkh sulydwh vhfwru1< Zkloh qhw mre fuhdwlrq zdv qhjdwlyh lq

wkh QZ duhd/ zkhuh wudglwlrqdo odujh pdqxidfwxulqj �upv duh orfdwhg/ lw zdv

srvlwlyh rq dyhudjh lq wkh QH dqg FH duhdv/ pdlqo| ehfdxvh ri wkh suhvhqfh ri

d g|qdplf vhfwru ri vpdoo dqg phglxp �upv +lqgxvwuldo glvwulfwv,/ dqg qhjdwlyh
lq wkh Vrxwk1

Wdeoh 8 suhvhqwv lqirupdwlrq ri �up dqg mre fuhdwlrq glvdjjuhjdwhg e| �up
vl}h 1 Lw lv fohdu iurp wkh wdeoh wkdw vpdoo �upv zlwk ohvv wkdq 83 hpsor|hhv kdyh
dgghg vxevwdqwldoo| wr qhw mre fuhdwlrq lq wkh QF duhdv exw kdyh frqwulexwhg wr
qhw mre ghvwuxfwlrq lq wkh Vrxwk1 Qhw mre fuhdwlrq lq wkh Lwdoldq Ph}}rjlruqr
kdv ehhq qhjdwlyh qrw rqo| dprqj vpdoo �upv exw iru doo �up vl}hv1 Zkloh qhw
mre fuhdwlrq zdv qhjdwlyh lq pdqxidfwxulqj erwk lq wkh QF dqg lq wkh V uhjlrqv/
hvshfldoo| dprqj phglxp dqg odujh �upv/ lw zdv srvlwlyh lq qrq pdqxidfwxulqj
lqgxvwulhv lq wkh QF duhd dqg qhjdwlyh lq wkh V duhd1

:Vhh Ergr dqg Vhvwlwr +4<<4, iru d glvfxvvlrq ri oderu irufh sduwlflsdwlrq lq wkh Vrxwk1
;Qhw �up jurzwk lv wkh gl�huhqfh ehwzhhq qhz vwduwxsv dqg forvxuhv/ phdvxuhg zlwk

uhvshfw wr wkh vwrfn ri �upv lq wkh suhylrxv |hdu1 Qhw mre fuhdwlrq lv wkh gl�huhqfh ehwzhhq

mrev fuhdwhg dqg mre ghvwur|hg lq d |hdu/ uhodwlyh wr wkh vwrfn ri hpsor|hhv lq wkh suhylrxv

|hdu1 Vhh Frqwlql hw do1 +4<<5, iru d ghwdlohg glvfxvvlrq ri wkhvh gdwd1
<Dq lpsruwdqw fdyhdw derxw wkhvh gdwd lv wkdw wkh uhjlrqdo doorfdwlrq ri �upv dqg zrunhuv

lv edvhg xsrq wkh �up khdgtxduwhuv udwkhu wkdq rq wkh orfdwlrq ri sodqwv1 Wklv lv d sureohp

iru odujh pxowl0sodqw �upv1 Zh sduwo| wdnh fduh ri wklv e| djjuhjdwlqj uhjlrqv lqwr wzr pdfur

duhdv/ wkh QF dqg wkh V duhd1

:



Wdeoh 7= Eluwk dqg ghdwk shufhqwdjh udwhv ri �upv dqg qhw mre fuhdwlrq e|
pdfurduhd +dyhudjh 4<;904<<8,1

QZ QH FH VH VZ
Eluwk <139 <14< <1;: 4318: 431::
Ghdwk ;15; :1;4 ;1:: <1;; 43175
Qhw Ilup Jurzwk 31:: 416: 4143 319< 3169
Qhw Mre Fuhdwlrq 0315; 413< 3185 0318; 04154

Vrxufh= rxu fdofxodwlrqv edvhg xsrq wkh LQSV gdwdedqn1

Wdeoh 8= Eluwk dqg ghdwk shufhqwdjh udwhv ri �upv dqg qhw mre fuhdwlrq e|
pdfurduhd dqg �up vl}h +dyhudjh 4<;904<<8,1

QZ QH FH

V P O V P O V P O
Eluwk <156 41<7 41:< <166 5134 41;9 43133 5155 5133
Ghdwk ;175 5177 41<8 :1<5 51:4 5134 ;1;: 51;: 41<7
Qhw Jurzwk 31;4 03184 03148 4174 031:3 03147 4145 03197 3138
Qhw Mre Fuhdwlrq 4139 03185 05147 5138 314: 04167 31<3 03163 3163

VH VZ

V P O V P O
Eluwk 4319: 5189 4168 431;; 5159 31<3
Ghdwk <1<9 6158 5145 43184 51:4 5154
Qhw Jurzwk 31:3 031:3 031:: 3169 03178 04163
Qhw Mre Fuhdwlrq 03169 04149 031:< 04144 0418< 04145

Vrxufh= rxu fdofxodwlrqv edvhg xsrq wkh LQSV gdwdedqn1 V= �upv zlwk ohvv
wkdq 83 hpsor|hhv> P= �upv zlwk 83 wr 7<< hpsor|hhv> O= �upv zlwk pruh wkdq
4333 hpsor|hhv1

;



Wdeoh 9= Hvwlpdwhv ri Ht1 +4,1 Vdpsoh shulrg= 4<:304<<71 Il{hg h�hfwv hvwl0

pdwhv1

U
5
4<:3�<7

U
5
4<:3�:<

U
5
4<;3�<7

Qruwk dqg Fhqwuh 3176 3173 3174

Vrxwk 3153 314< 3155

Qrwh= U
5
lv wkh dgmxvwhg U vtxduhg ri uhjuhvvlrqv wkdw lq0

foxgh uhjlrqdo gxpplhv dqg wkh fxuuhqw dqg wkh �uvw odj ri

djjuhjdwh hpsor|phqw fkdqjhv dv h{sodqdwru| yduldeohv1

6 Uhjlrqdo hpsor|phqw g|qdplfv

Wkh revhuyhg gl�huhqfhv lq wkh shuirupdqfh ri hpsor|phqw lq wkh Lwdoldq uhjlrqv

fdq eh h{sodlqhg hlwkhu e| wkh idfw wkdw uhjlrqdo vkrfnv duh pruh lpsruwdqw wkdq

frpprq djjuhjdwh vkrfnv ru e| wkh idfw wkdw uhjlrqdo hpsor|phqw uhvsrqgv

dv|pphwulfdoo| wr frpprq vkrfnv1 Fohduo|/ wkhvh duh qrw pxwxdoo| h{foxvlyh

k|srwkhvhv1 Zh lqyhvwljdwh wkhp xvlqj gdwd iurp wkh uhjlrqdo dffrxqwv/ wkdw

phdvxuh wrwdo vwdqgdug oderu xqlwv/ lqfoxvlyh ri vhoi0hpsor|phqw1 Iroorzlqj

Eodqfkdug dqg Ndw} +4<<5,/ zh hvwlpdwh wkh iroorzlqj hpslulfdo prgho diwhu

srrolqj wrjhwkhu wkh uhjlrqv ehorqjlqj uhvshfwlyho| wr wkh QF dqg wr wkh V

duhdv

�oqQlw @
[

l

�lGl .
[

m

�m�oqQw�m . %lm +4,

zkhuh G duh uhjlrqdo gxpplhv/ l lv iru uhjlrq/ w lv iru wlph/ Ql lv uhjlrqdo hp0

sor|phqw/ phdvxuhg e| vwdqgdug oderu xqlwv/ dqg Q lv djjuhjdwh hpsor|phqw1

Wkh dgmxvwhg U
5 ri wkhvh uhjuhvvlrqv whoov xv krz pxfk ri wkh yduldwlrq ryhu

wlph lq uhjlrqdo hpsor|phqw lv dffrxqwhg iru e| yduldwlrqv lq djjuhjdwh hp0

sor|phqw1 Wkh �{hg h�hfwv hvwlpdwhv ri +4, duh suhvhqwhg lq Wdeoh 9/ erwk iru

wkh ixoo shulrg +4<:30<7, dqg iru wzr vxe0shulrgv +4<:30:<, dqg +4<;30<7,1 Wkh

wdeoh vkrzv wkdw wkh dgmxvwhg U5 lv pxfk orzhu lq wkh Vrxwk wkdq lq wkh uhvw ri

wkh frxqwu|1

Uhjlrqdo lglrv|qfudflhv duh fohduo| dvvrfldwhg erwk wr gl�huhqfhv lq lqgxvwuldo

frpsrvlwlrq dqg wr uhjlrqdo uhdo JQS jurzwk1 Zh looxvwudwh lq Wdeoh : wkh

fkdqjhv lq wkh vhfwruldo frpsrvlwlrq ri uhjlrqdo hpsor|phqw lq wkh 8 pdlq duhdv

ri wkh frxqwu|1 Wkh uhodwlyh vkduh ri pdqxidfwxulqj hpsor|phqw +lqfoxglqj vhoi0
hpsor|phqw, kdv ghfolqhg iurp wkh hduo| hljkwlhv lq doo duhdv/ exw hvshfldoo| vr lq
wkh wudglwlrqdo lqgxvwuldo vwurqjkrogv ri wkh Qruwk0Zhvw1 Lq 4<<7/ pdqxidfwxulqj
hpsor|phqw lq wkh QZ zdv 68( orzhu wkdq lq 4<;31 D vlplodu ghfolqh +05:17(,
zdv revhuyhg rqo| lq wkh VZ/ zkhuh pdqxidfwxulqj hpsor|phqw lv pxfk ohvv
lpsruwdqw1 Hyhq vr/ pdqxidfwxulqj vwloo hpsor|v rqh rxw ri irxu zrunhuv lq wkh
QF duhdv/ frpsduhg wr rqh rxw ri 9 lq wkh Vrxwk0Zhvw dqg rqh rxw ri 43 lq wkh
Vrxwk0Hdvw1

Sxeolf hpsor|phqw kdv ixuwkhu lqfuhdvhg lq wkh Vrxwk/ zkhuh lw hpsor|v
pruh shrsoh wkdq pdqxidfwxulqj dqg exloglqj frpelqhg1 Djulfxowxuh kdv udslgo|
ghfolqhg lq doo duhdv/ exw hvshfldoo| lq wkh Vrxwk0Hdvw/ zkhuh lw uhpdlqv pruh
lpsruwdqw wkdq pdqxidfwxulqj1 Wkh frpphufldo vhfwru kdv h{sdqghg lq doo
duhdv/ exw sduwlfxoduo| vr lq wkh Vrxwk/ zkhuh hpsor|phqw lq 4<<7 zdv pruh
wkdq 53( kljkhu wkdq lq 4<;31 Zkloh sxeolf vhuylfh hpsor|phqw juhz idvwhu
lq wkh Vrxwk/ sulydwh vhuylfh hpsor|phqw lqfuhdvhg pxfk pruh udslgo| lq wkh

<



Wdeoh := Frpsrvlwlrq ri vwdqgdug oderu xqlwv e| pdfurduhd dqg vhfwru +4<;3

dqg 4<<7,1

Fkdqjhv ;30<7 Pdqxidfwxulqj Exloglqj Djulfrowxuh Vhuylfhv Sxeolf Hpso1

QZ 4<;3 316;; 3139: 31399 317:< 3145;

QZ 4<<7 315;4 313:4 31379 31935 31484

QH 4<;3 31648 313:: 3144; 317<3 31498

QH 4<<7 31593 31397 313:8 31934 314:<

FH 4<;3 31653 31398 31466 317;5 31483

FH 4<<7 3158; 31387 313:9 31945 314:5

VZ 4<;3 3147; 31443 31559 31849 314;<

VZ 4<<7 3143< 313<9 3147< 31979 31568

VH 4<;3 314:< 313<7 31568 317<5 314:<

VH 4<<7 3149; 313:8 31455 31968 31549

Vrxufh= Uhjlrqdo Dffrxqwv 4<;30<71

Qruwk/ dqg hvshfldoo| lq wkh QH duhd +.:51:(,1 Wkhvh uhohydqw gl�huhqfhv lq
wkh frpsrvlwlrq ri hpsor|phqw ehwzhhq wudghdeohv dqg krph jrrgv duh fohduo|
lpsruwdqw vrxufhv ri lglrv|qfudvlhv lq wkh ehkdylru ryhu wlph ri uhjlrqdo hp0
sor|phqw dqg xqhpsor|phqw1

Wxuqlqj wr uhjlrqdo JQS jurzwk/ Wdeoh ; vkrzv wkh dyhudjh shufhqwdjh
jurzwk erwk ri JQS dqg ri lwv frpsrqhqwv gxulqj wkuhh vxe0shulrgv= 4<:30:</
4<;304<<7 dqg 4<;704<<71 Zkloh erwk sulydwh dqg sxeolf frqvxpswlrq kdyh
jurzq idvwhu lq wkh Vrxwk wkdq lq wkh uhvw ri wkh frxqwu| gxulqj wkh hljkwlhv dqg
wkh qlqhwlhv/ sulydwh dqg sxeolf lqyhvwphqw kdyh h{klelwhg qhjdwlyh jurzwk lq
wkh Vrxwk/ hvshfldoo| vlqfh 4<;71 Sduwo| dv d frqvhtxhqfh ri wkh srru lqyhvwphqw
shuirupdqfh/ wkh vorzgrzq ri uhdo JQS jurzwk lq wkh Vrxwk gxulqj wkh shulrg
4<;704<<7 zdv pruh vljql�fdqw wkdq lq wkh QF duhdv1

Srru hpsor|phqw shuirupdqfh lq wkh Vrxwk gxulqj wkh 4<;3v dqg wkh 4<<3v
lv qrw qhfhvvdulo| wkh h{foxvlyh rxwfrph ri qhjdwlyh lglrv|qfudwlf vkrfnv wdnlqj
sodfh gxulqj wkh vdph shulrg/ exw frxog dovr eh wkh odjjhg uhvsrqvh ri �upv
wr qhjdwlyh vkrfnv wkdw rffxuuhg pxfk hduolhu1 Lw lv whpswlqj wr h{whqg wr wkh
Lwdoldq Vrxwk d uhfhqw lqwhusuhwdwlrq ri kljk Hxurshdq xqhpsor|phqw lq wkh
4<;3v dqg 4<<3v/ wkdw ylhzv lw dv wkh uhvxow ri wkh odjjhg uhvsrqvh ri fdslwdo
wr wkh �dssursuldwlrq sxvk� ri wkh vhyhqwlhv/ zkhq xqlrq suhvvxuh lqfuhdvhg
vljql�fdqwo| wkh oderu vkduh1 Lq d qxwvkhoo/ wkh vwru| jrhv dv iroorzv1 Zlwk d
sxww|0fod| whfkqrorj|/ fdslwdo lv gl!fxow wr dgmxvw lq wkh vkruw uxq/ exw lq wkh
orqj uxq erwk wkh vxevwlwxwlrq ri fdslwdo wr oderu dqg wkh ghyhorsphqw ri pruh
fdslwdo lqwhqvlyh whfkqrorjlhv fdq uhgxfh hpsor|phqw dqg lqfuhdvh wkh sur�w
vkduh wr ydoxhv hyhq kljkhu wkdq ehiruh wkh dssursuldwlrq sxvk +Fdedoohur dqg
Kdpprxu/ 4<<;,1 D forvho| uhodwhg vwru| lv wkdw/ zkloh dgyhuvh oderu vxsso|
vkliwv kdyh ehhq lpsruwdqw iru wkh lqfuhdvh ri xqhpsor|phqw gxulqj wkh vhyhq0
wlhv/ zdjh prghudwlrq dqg ulvlqj fdslwdo vkduhv fdq eh frqvlvwhqw zlwk kljk dqg
ulvlqj xqhpsor|phqw lq wkh 4<;3v rqo| lq wkh suhvhqfh ri qhjdwlyh oderu ghpdqg
vkrfnv +Eodqfkdug/ 4<<;,1

Wr looxvwudwh wkh Lwdoldq h{shulhqfh/ Wdeohv < dqg 43 vkrz/ uhvshfwlyho| iru
wkh QF dqg wkh V duhdv/ wkh shufhqwdjh fkdqjhv lq wkh oderu vkduh dqg lq oderu
surgxfwlylw| lq wkh sulydwh vhfwru ehwzhhq 4<:3 dqg 4<:< dqg ehwzhhq 4<:< dqg

43



Wdeoh ;= JQS dqg ghpdqg jurzwk lq wkh QF dqg lq wkh V pdfur duhdv1

4<:30:< 4:;304<<7 4<;704<<7

QF

( jurzwk lq JQS 61:< 41;8 5143

( jurzwk lq FS 7163 514: 5157
( jurzwk lq FJ 6137 419; 4177

( jurzwk lq LS 4186 3188 4158

( jurzwk lq LJ 061:< 418< 4157

( jurzwk lq Q[ 44163 618; 719:

V

( jurzwk lq JQS 61:4 41;4 419<

( jurzwk lq FS 71;7 517: 516;
( jurzwk lq FJ 6165 5154 41<9

( jurzwk lq LS 41;6 03168 0417<

( jurzwk lq LJ 03144 0419: 04144

( jurzwk lq Q[ 41;6 514; 413:

Vrxufh= uhjlrqdo dffrxqwv1 Qrwh= JQS @ uhdo JQS> FS @ uhdo

sulydwh frqvxpswlrq> FJ @ uhdo sxeolf frqvxpswlrq> LS @ uhdo

sulydwh lqyhvwphqw> LJ @ uhdo sxeolf lqyhvwphqw> Q[ @ uhdo uh0

jlrqdo wudgh edodqfh1

4<<7 dqg dvvrfldwh wkhvh fkdqjhv wr fkdqjhv lq hpsor|phqw/ xqhpsor|phqw

dqg wkh oderu irufh143 Iljxuh 9 dggv wr wklv hylghqfh e| sorwwlqj uhodwlyh sur�w

vkduhv lq wkh Qruwk/ Fhqwhu dqg Vrxwk1 Dv vkrzq e| Wdeoh </ wkh oderu vkduh

lqfuhdvhg gxulqj wkh vhyhqwlhv lq wkh Vrxwk dqg plogo| ghfuhdvhg lq wkh Qruwkhuq

dqg Fhqwudo uhjlrqv1 Gxulqj wkh vdph shulrg/ wkh xqhpsor|phqw udwh lqfuhdvhg

e| forvh wr 6 shufhqwdjh srlqwv lq wkh Vrxwk dqg e| ohvv wkdq 5 shufhqwdjh srlqwv

lq wkh QF duhdv1 Lqwhuhvwlqjo|/ wkh lqfuhdvh lq wkh oderu vkduh lq wkh Vrxwk zdv

dffrpsdqlhg e| srvlwlyh hpsor|phqw jurzwk/ wkdw olplwhg wkh h{sdqvlrq ri wkh

udwh ri xqhpsor|phqw1

Gxulqj wkh 4<;3v dqg 4<<3v/ wkh oderu vkduh ihoo pxfk idvwhu lq wkh V wkdq

lq wkh QF uhjlrqv dqg xqhpsor|phqw errphg wr lwv fxuuhqwo| yhu| kljk ohyhov

+vhh Wdeoh 43,1 Zkloh hpsor|phqw jurzwk uhpdlqhg srvlwlyh lq wkh QF du0

hdv/ lw wxuqhg qhjdwlyh lq wkh Vrxwk zkhuh/ dw wkh hqg ri wkh 480|hduv shulrg/

hpsor|phqw zdv orzhu wkdq lq 4<:<1 Vlqfh oderu irufh jurzwk uhpdlqhg kljk/

xqhpsor|phqw kdg wr lqfuhdvh1 Lq wkh Qruwkhuq dqg Fhqwudo uhjlrqv/ krzhyhu/

oderu irufh jurzwk zdv rqo| 5 srlqwv kljkhu wkdq hpsor|phqw jurzwk/ wkdw

uhpdlqhg srvlwlyh1 Khqfh/ xqhpsor|phqw glg qrw lqfuhdvh pxfk hyhq lq wkh

43 Lw lv zhoo nqrzq wkdw wkh uhodwlrqvkls ehwzhhq uhdo zdjhv dqg wkh oderu vkduh ghshqgv rq

wkh surgxfwlrq whfkqrorj|1 Zkhq wkh whfkqrorj| lv Free Grxjodv/ wkh oderu vkduh lv frqvwdqw

dqg grhv qrw ydu| zlwk fkdqjhv lq oderu frvwv1 Zkhq wkh whfkqrorj| lv FHV/ krzhyhu/ wkh

oderu vkduh ru ydulhv zlwk wkh fdslwdo0rxwsxw udwlr dffruglqj wr

ru| ' �3 E�&|�
0

zkhuh & lv wkh fdslwdo0rxwsxw udwlr dqg � lv d phdvxuh ri glvhperglhg whfkqlfdo surjuhvv1 Vhh

Ehqwrolod dqg Vdlqw Sdxo +4<<;,1 Lq wklv fdvh/ uhdo zdjhv fdq d�hfw wkh oderu vkduh rqo| e|

d�hfwlqj wkh fdslwdo0rxwsxw udwlr1 Hyhq zkhq kljkhu zdjhv ohdg wr d kljkhu &/ wkh oderu vkduh

lqfuhdvhv rqo| li oderu dqg fdslwdo duh frpsohphqwv lq surgxfwlrq +0 	 f,1
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Wdeoh <= Sur�w vkduh/ oderu surgxfwlylw|/ oderu frvw/ dqg xqhpsor|phqw lq vrph

nh| uhjlrqv +4<:304<:<,1

Fkdqjhv :30:< Yhqhwr Slhprqwh Sxjold Fdpsdqld QF Vrxwk

�x 513 41: 514 713 41: 615

� oq vO 041< 04:1; 491; 7618 0914 4:15

� oq
\

Q
6419 6613 781: 5417 661; 6917

�oqQ 91< 614 ;13 915 615 :15

� oqIO ;1< 71; 4314 4316 71< 4317

Vrxufh= rxu fdofxodwlrqv edvhg rq uhjlrqdo dffrxqwv dqg

oderu irufh gdwd1

Wdeoh 43= Sur�w vkduhv/ oderu surgxfwlylw|/ oderu frvw/ dqg xqhpsor|phqw lq

vrph nh| uhjlrqv +4<:<04<<7,1

Fkdqjhv :<0<7 Yhqhwr Slhprqwh Sxjold Fdpsdqld QF Vrxwk

�x 41: 71; 441< 4814 515 4615

� oq vO 06;14 0741; 07919 0:316 06318 08316

� oq
\

Q
7418 7414 861; 671: 6;19 6:1:

�oqQ <19 0814 0614 418 517 0317

� oqIO 4416 0316 ;1; 4919 719 451;

Qrwh= vhh Wdeoh 4:1

suhvhqfh ri d vkdus uhgxfwlrq lq wkh oderu vkduh1 Qrwlfh wkdw/ hyhq zlwklq wkh
Qruwk/ wkhuh zhuh gudvwlfdoo| gl�huhqw vlwxdwlrqv1 D vlpsoh lqvshfwlrq ri wkh
gdwd iru Yhqhwr dqg Slhprqwh lv vx!flhqw wr pdnh wkh srlqw1

Dv vkrzq e| Iljxuh 9/ wkh fdslwdo vkduh lq wkh Vrxwk ghfolqhg uhodwlyho| wr wkh
qdwlrqdo dyhudjh gxulqj prvw ri wkh 4<:3 dqg vwduwhg wr udslgo| uhfryhu lq wkh
hduo| 4<;3v1 Wklv ghfolqh zdv wkh uhvxow ri wkh udslg lqfuhdvh ri uhodwlyh zdjhv/
wkdw zdv qrw frpshqvdwhg e| oderu surgxfwlylw| jurzwk1 Dv glvfxvvhg lq ghwdlo
e| Idlql +4<<6,/ dq lpsruwdqw hyhqw wkdw klw vshfl�fdoo| wkh Vrxwk dw wkh hqg ri
wkh 4<93v zdv wkh holplqdwlrq ri lqvwlwxwlrqdo uxohv doorzlqj iru wkh h{lvwhqfh ri
uhjlrqdo zdjh gl�huhqwldov lq xqlrq frqwudfwv +jdeelh vdoduldol,1 Iroorzlqj wklv
hyhqw/ rqo| sduwldoo| frpshqvdwhg e| vshfl�f sd|uroo wd{ euhdnv +�vfdol}}d}lrqh
ghjol rqhul vrfldol h vjudyl frqwulexwlyl,/ uhodwlyh oderu frvwv lqfuhdvhg udslgo| lq
wkh Vrxwk dqg wkh sur�w vkduh ihoo1 Dv xqhpsor|phqw vwduwhg wr lqfuhdvh/ wkh
vkduh sduwldoo| uhfryhuhg1 Zlwk uhjlrqdo zdjhv lq wkh Vrxwk qrw vljql�fdqwo| di0
ihfwhg e| wkh uhjlrqdo xqhpsor|phqw udwh +vhh vhfwlrq 8,/ krzhyhu/ wkh uhfryhu|
lq wkh fdslwdo vkduh frxog qrw eh idflolwdwhg e| orzhu uhdo zdjhv dqg uhtxluhg
hyhq kljkhu xqhpsor|phqw udwhv/ wkxv zlghqlqj xqhpsor|phqw gl�huhqwldov lq

wkh 4<;3v1

7 Oderu Prelolw|

Prvw glvfxvvlrqv ri xqhpsor|phqw glvsdulwlhv lq Lwdo| hpskdvl}h wkh vxevwdqwldo

ghfolqh ri oderu pljudwlrq iurp wkh Vrxwkhuq wr wkh QF uhjlrqv wkdw rffxuuhg
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Iljxuh 9= Uhodwlyh sur�w vkduhv lq wkh sulydwh vhfwru lq wkh Qruwk/ Fhqwhu dqg
Vrxwk1

vlqfh wkh hduo| vhyhqwlhv144 Wkh edvlf idfwv duh looxvwudwhg lq Iljxuh :/ zkhuh
zh sorw qhw zdjhv lq wkh Vrxwk uhodwlyh wr qhw zdjhv lq wkh QF/ wkh pljudwlrq
udwh iurp Vrxwkhuq uhjlrqv wr wkh uhvw ri wkh frxqwu| dqg uhdo jryhuqphqw vrfldo
wudqvihuv shu khdg lq wkh Vrxwk1

Uhodwlyh qhw zdjhv lqfuhdvhg gxulqj wkh vhyhqwlhv exw uhpdlqhg pruh ru
ohvv frqvwdqw gxulqj wkh hljkwlhv dqg wkh qlqhwlhv1 Wkh rxw0pljudwlrq udwh ihoo
vxevwdqwldoo| lq wkh hduo| vhyhqwlhv dqg uhpdlqhg orz gxulqj wkh hljkwlhv dqg
wkh qlqhwlhv1 Jryhuqphqw vrfldo wudqvihuv shu khdg +suhvwd}lrql vrfldol,/ erwk lq
prqh| dqg lq nlqg/ wkdw lqfoxgh xqhpsor|phqw ehqh�wv/ vrfldo dvvlvwdqfh/ uhjx0
odu dqg lqydolglw| shqvlrqv dqg khdowk sd|phqwv/ lqfuhdvhg doprvw prqrwrqrxvo|
gxulqj prvw ri wkh vdpsoh shulrg1

Dv uhpdunhg lq wkh olwhudwxuh/ rqh srwhqwldo uhdvrq iru wkh shuvlvwhqwo| kljk
xqhpsor|phqw udwh lq wkh Vrxwk lv wkh suhvhqfh ri lqfrph wudqvihuv zlwklq
Vrxwkhuq krxvhkrogv/ iurp wkh hpsor|hg dqg wkh uhwluhg wr wkh |rxqj xqhp0
sor|hg +Vhh Dwwdqdvlr dqg Sdgrd Vfklrssd / 4<<4/ Ehqwrolod dqg Lfklqr/ 4<<;/
dqg Idlql hw do1/ 4<<9,1 Wkhvh wudqvihuv �qdqfh zdlw xqhpsor|phqw dqg pdlq0

wdlq kljk uhvhuydwlrq zdjhv lq wkh Vrxwk +vhh Euxqhoor/ 4<<5/ dqg Pd}}rwwd/

4<<;,1 Zh gr qrw kdyh d gluhfw phdvxuh ri lqwud0krxvhkrog wudqvihuv/ exw zh

h{shfw wkh vl}h ri wkhvh wudqvihuv wr eh lq xhqfhg erwk e| uhjlrqdo zdjhv dqg e|

vrfldo wudqvihuv iurp wkh jryhuqphqw/ wkdw zh phdvxuh zlwk jryhuqphqw vrfldo

wudqvihuv shu khdg145

44Vsdlq kdv h{shulhqfhg d yhu| vlplodu vlwxdwlrq1 Vhh Ehqwrolod dqg Mlphqr +4<<;,1 Wkh
fodvvlf uhihuhqfhv iru Lwdo| duh Dwwdqdvlr dqg Sdgrd Vfklrssd +4<<4,/ Ergr dqg Vhvwlwr +4<<4,
dqg Idlql hw do1 +4<<9,1

45Qrwlfh wkdw wkh uhodwlrqvkls ehwzhhq vrfldo wudqvihuv shu khdg dqg xqhpsor|phqw lv qrw

d fdxvdo uhodwlrqvkls/ vlqfh kljkhu xqhpsor|phqw fdq lqgxfh kljkhu wudqvihuv1
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Iljxuh := Qhw pljudwlrq dv d shufhqwdjh ri srsxodwlrq/ V2QF uhodwlyh zdjhv
lq wkh sulydwh vhfwru/ dqg vrfldo h{shqglwxuh shu khdg lq wkh Lwdoldq vrxwkhuq
uhjlrqv1

Dwwdqdvlr dqg Sdgrd Vfklrssd kdyh xvhg gdwd iru 9 duhdv ri wkh frxqwu|
+Qruwk0Zhvw/ Qruwk0Hdvw/ Fhqwhu/ Urph/ Vrxwk0Zhvw dqg Vrxwk0Hdvw, dqg iru
wkh shulrg 4<930;9 wr hvwlpdwh dq hpslulfdo prgho wkdw dvvrfldwhv qhw lppljud0
wlrq  rzv wr orfdo zdjhv/ qdwlrqdo zdjhv/ orfdo dqg qdwlrqdo xqhpsor|phqw146

Lq wklv vhfwlrq/ zh dgg wr wkh h{lvwlqj hylghqfh e| hvwlpdwlqj pljudwlrq rxw rzv
iurp wkh ; Vrxwkhuq uhjlrqv wr wkh uhpdlqlqj Lwdoldq uhjlrqv/ xvlqj gdwd wkdw
fryhu d pruh uhfhqw wlph shulrg/ 4<:304<<61 Wkh dydlodeoh uhjlrqdo gdwd duh
srrohg wrjhwkhu dqg zh xvh �{hg h�hfwv phwkrgv wr frqwuro iru uhjlrq0vshfl�f
xqrevhuydeoh yduldeohv1 Rxu hpslulfdo huuru fruuhfwlrq prgho lv

�Plw @
[

�
l
Gl . ��Plw�4 . �Plw�4 . � oq+

Zlw�4

ZQw�4

,

.& oqXlw�4 . �
VHlw�4

SRSlw�4

. %lw +5,

zkhuh P lv wkh shufhqwdjh ri oderu rxw rzv zlwk uhvshfw wr wkh uhjlrqdo srs0

xodwlrq lq wkh suhylrxv |hdu/ Zl dqg ZQ duh wkh uhjlrqdo qhw zdjhv dqg wkh

dyhudjh qhw zdjh suhydlolqj lq wkh QF duhd/ X lv wkh xqhpsor|phqw udwh dqg

VH@SRS lv jryhuqphqw vrfldo wudqvihuv shu khdg1 Rxu uhvxowv duh suhvhqwhg lq

Wdeoh 441

Jlyhq wkh g|qdplf qdwxuh ri wkh sdqho ri uhjlrqv/ zh xvh wkh Dqghuvrq0Kvldr

hvwlpdwru1 Lq sduwlfxodu/ wkh odjjhg ydoxh ri wkh fkdqjh lq wkh pljudwlrq udwh

lv lqvwuxphqwhg e| wkh vhfrqg odj ri wkh fkdqjh dqg ri wkh ohyho ri wkh vdph

46Hlfkhqjuhhq +4<<6, dovr suhvhqwv hvwlpdwhv ri pljudwlrq udwhv lq Lwdo| xvlqj d vlplodu

vdpsoh shulrg1
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Wdeoh 44= Pljudwlrq iurp V wr QF1

Yduldeoh Frh!flhqw

P
�4 0315;:

��

�P
�4 31483

��

oqX
�4 313337

��

oq

�
Z

ZQ

�
�4

031339
��

�
VHv

SRS

�
�4

031656
��

Qrev 4<5

U
5 316:

Qrwhv= ghshqghqw yduldeoh= �P= Dqghuvrq0Kvldr hvwl0

pdwhv1 Lqvwuxphqwv= �P
�5>P�51 4<:304<<61 Wzr vwduv

lqglfdwh wkdw wkh frh!flhqw lv vljql�fdqw dw wkh 8( ohyho ri
frq�ghqfh1 Wkh uhjuhvvlrq lqfoxgh d frqvwdqw dqg uhjlrqdo
gxpplhv1

yduldeoh1 Rxu hylghqfh lv wkdw wkh udslg lqfuhdvh erwk ri uhodwlyh zdjhv dqg ri
vrfldo wudqvihuv shu khdg gxulqj wkh vhyhqwlhv dqg wkh hljkwlhv kdv vljql�fdqwo|
uhgxfhg pljudwlrq  rzv/ pruh wkdq frpshqvdwlqj wkh rssrvlwh h�hfwv rq pl0
judwlrq ri kljkhu uhjlrqdo xqhpsor|phqw1 Dffruglqj wr rxu hvwlpdwhv/ d rqh
shufhqwdjh srlqw lqfuhdvh lq uhodwlyh zdjhv dqg lq vrfldo wudqvihuv shu khdg uh0
gxfhg pljudwlrq rxw rzv uhvshfwlyho| e| 51:;9 dqg e| 31678 shufhqwdjh srlqwv1
Rq wkh rwkhu kdqg/ d rqh shufhqw lqfuhdvh lq uhjlrqdo xqhpsor|phqw lqfuhdvhv
rxw0pljudwlrq iurp wkh Vrxwk e| 314;8 shufhqw1

Dq lqwhuhvwlqj wkrxjkw h{shulphqw lv wr hvwlpdwh wkh vl}h ri pljudwlrq  rzv
xqghu wkh dvvxpswlrq wkdw uhodwlyh zdjhv dqg uhdo vrfldo wudqvihuv shu khdg
lq 4<<6 duh htxdo wr wkhlu 4<:5 ohyhov udwkhu wkdq ehlqj dw wkhlu fxuuhqw ohyhov1
Jlyhq wkh orz hodvwlflw| ri pljudwlrq wr uhjlrqdo xqhpsor|phqw/ dq dssur{lpdwh
�edfn ri wkh hqyhorsh� fdofxodwlrq vxjjhvwv wkdw rxwpljudwlrq iurp Fdpsdqld/
rqh ri wkh odujhvw Vrxwkhuq uhjlrqv/ zrxog kdyh lqfuhdvhg iurp derxw 6 wr derxw
; lqglylgxdov rxw ri d wkrxvdqg shu |hdu1 Dvvxplqj wkdw doo wkh dgglwlrqdo pl0
judqwv  rz rxw ri xqhpsor|phqw dqg ri wkh oderu irufh/ wkh dgmxvwhg xqhpsor|0
phqw udwh lq 4<<6 zrxog kdyh ehhq 5318 udwkhu wkdq 5818 shufhqw1 Wklv h{shul0
phqw vxjjhvwv wkdw pljudwlrq lv rqo| sduw ri wkh vwru| dqg wkdw hyhq uhvxplqj
pljudwlrq  rzv wr wkh ohyhov h{shulhqfhg lq wkh hduo| vl{wlhv +< lqglylgxdov rxw
ri d wkrxvdqg, zrxog qrw vroyh wkh Vrxwkhuq xqhpsor|phqw sureohp1

8 Zdjhv dqg xqhpsor|phqw

Gl�huhqfhv lq uhjlrqdo xqhpsor|phqw fdq lqfuhdvh dqg shuvlvw zkhq orfdo zdjhv

duh qrw vhqvlwlyh wr orfdo hfrqrplf frqglwlrqv1 Wklv lv wkh fdvh zkhq zdjh vhw0

wlqj lv uhodwlyho| fhqwudol}hg dqg zdjh ghwhuplqdwlrq lv lq xhqfhg pdlqo| e|

wkh hfrqrplf frqglwlrqv suhydlolqj lq wkh ohdglqj hfrqrplf duhdv ri wkh hfrq0

rp|1 Zkhq d qhjdwlyh vkrfn lqfuhdvhv xqhpsor|phqw lq d edfnzdug uhjlrq

+wkh Vrxwk,/ zdjhv duh qrw vljql�fdqwo| d�hfwhg dqg kljkhu xqhpsor|phqw fdq

shuvlvw lq wkh devhqfh ri rwkhu dgmxvwphqw idfwruv1 Zkhq wkh vdph vkrfn klwv
wkh ohdglqj uhjlrq +wkh QF duhd,/ krzhyhu/ zdjhv duh qhjdwlyho| d�hfwhg dqg
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wkh ghfolqh lq zdjh jurzwk fdq frqwulexwh wr uhgxfh xqhpsor|phqw1

Wr looxvwudwh wklv srlqw/ zh suhvhqw lq wkh Dsshqgl{ d vwdqgdug prgho ri

zdjh ghwhuplqdwlrq iru wkh djjuhjdwh hfrqrp|1 Wkh nh| ihdwxuhv ri wklv prgho

duh lpshuihfw frpshwlwlrq lq wkh surgxfw pdunhw dqg xqlrq zdjh vhwwlqj lq wkh

surgxfw pdunhw147 Wkh orqj uxq oderu pdunhw htxloleulxp fdq eh ghvfulehg e|

wkh iroorzlqj wzr htxdwlrqv

S

Z
@ S

�
\

O
>�

�
+6,

Z

S
@Z ^D> �> y` = +7,

Wkh iruphu htxdwlrq lv wkh sulfh vhwwlqj fxuyh/ wkdw uhodwhv wkh uhdo zdjh

Z@S wkdw �upv duh zloolqj wr sd| wr dyhudjh oderu surgxfwlylw| \@O dqg wkh

sulfh pdunxs �1 Wkh vhfrqg htxdwlrq lv wkh zdjh vhwwlqj fxuyh uhvxowlqj iurp

xqlrq dfwlylwlhv lq wkh oderu pdunhw dqg uhodwhv wkh uhdo zdjh wkdw xqlrqv ghpdqg

wr wkh wdujhw uhdo zdjh D/ wr wkh hodvwlflw| ri oderu ghpdqg dqg wr d phdvxuh ri

wkh +h{shfwhg, h�hfw ri kljkhu uhdo zdjhv rq wdujhw zdjhv1 Ohw wkh sulfh pdunxs

� ydu| zlwk wkh uhdo udwh ri lqwhuhvw u/ dv lq Skhosv +4<<7,/ zlwk rxwsxw shu khdg

\@O dqg zlwk wkh ghjuhh ri pdunhw lqwhjudwlrq dqg frpshwlwlrq/ F1 Xvlqj d

orj0olqhdu dssur{lpdwlrq dqg vpdoo ohwwhuv iru orjv/ zh fdq uh0zulwh Ht1+7, dv

iroorzv

s� z @ �
r
. �

4
u . �

5
+| � o, . �

6
F= +8,

Wxuqlqj wr wkh zdjh htxdwlrq/ wkh wdujhw zdjh D lv dvvxphg wr ydu| zlwk
wkh iroorzlqj yduldeohv= wkh udwh ri xqhpsor|phqw x/ d phdvxuh ri uhjlrqdo
plvpdwfk pp/ wkh wd{ zhgjh � / rxwsxw shu khdg/ wkh ghjuhh ri surgxfw pdunhw
frpshwlwlrq/ wkdw d�hfwv wkh hodvwlflw| ri oderu ghpdqg/ dqg d phdvxuh ri xqlrq
srzhu XS 1 Zh vkrz lq wkh Dsshqgl{ wkdw y phdvxuhv wkh h�hfwv ri d kljkhu
uhdo zdjh rq wkh wdujhw zdjh1 Wklv h�hfw fdq eh ghfrpsrvhg pruh lq ghwdlo dv
iroorzv

C oqD

C oqZ
@
C oqD

Cx

Cx

C oqZ
.
C oqD

Cpp

Cpp

C oqZ
+9,

zkhuh x lv wkh xqhpsor|phqw udwh dqg pp lv d phdvxuh ri uhjlrqdo plvpdwfk1

Wkh �uvw whup rq wkh uljkw kdqg vlgh ri Ht1 +9, lv qhjdwlyh ehfdxvh wkh wdujhw

zdjh idoov zkhq xqhpsor|phqw lqfuhdvhv dqg xqhpsor|phqw lv h{shfwhg wr lq0

fuhdvh zlwk wkh uhdo zdjh1 Wkh vl}h ri wkh odwwhu h�hfw lv olnho| wr ghshqg rq

jryhuqphqw srolf|1 Li wkh jryhuqphqw zdqwv wr plqlpl}h wkh ghyldwlrqv ri xqhp0

sor|phqw irup d wdujhw ohyho/ lw fdq xvh erwk sxeolf hpsor|phqw dqg prqhwdu|

srolf| +dqg wkh h{fkdqjh udwh, wr dffrpprgdwh zdjh lqfuhdvhv148 Lq wklv fdvh/

wkh wdujhw zdjh D lv ohvv vhqvlwlyh wr wkh lqfuhdvh lq wkh udwh ri xqhpsor|phqw

dqg zdjh suhvvxuh lv kljkhu1 Wkh vhfrqg whup rq wkh uljkw kdqg vlgh lv olnho| wr

eh srvlwlyh/ ehfdxvh d kljkhu plvpdwfk lqfuhdvhv wkh wdujhw zdjh +Vhh Qlfnhoo/

4<<;, dqg d kljkhu fhqwudo zdjh fdq lqfuhdvh wkh plvpdwfk ehwzhhq ohdglqj dqg

edfnzdug uhjlrqv +vhh Idlql/ 4<<<,1 Ryhudoo/ wkh h�hfw ri d kljkhu uhdo zdjh rq

wkh wdujhw zdjh fdq wdnh hlwkhu d srvlwlyh ru d qhjdwlyh vljq1

Xvlqj d orj0olqhdu dssur{lpdwlrq ri wkh zdjh vhwwlqj htxdwlrq zh rewdlq

z � s @ �
r
. �4u . �

5
+| � o, . �6F . �7� . �8pp� �9x. �:XS +:,

47Wklv vhwxs kdv ehfrph srsxodu lq Hxursh vlqfh wkh zrun e| Od|dug hw do1 +4<<4,1
48Vhh Fdopiruv dqg Kruq +4<;8, dqg Vrvnlfh dqg Lyhuvhq +4<<;,1

49



zkhuh zh kdyh lpsrvhg wkh uhvwulfwlrq wkdw oderu surgxfwlylw| vkliwv wkh zdjh

dqg wkh sulfh vhwwlqj fxuyhv e| wkh vdph dprxqw1 Khqfh/ fkdqjhv lq wkh ohyho

ri oderu surgxfwlylw| grhv qrw d�hfw htxloleulxp xqhpsor|phqw/49 wkdw lv jlyhq
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dqg lv ghwhuplqhg e| wkh lqwhuvhfwlrq ri d  dw sulfh vhwwlqj htxdwlrq zlwk d

grzqzdug vorslqj zdjh htxdwlrq1

Ohw xQ eh wkh udwh ri xqhpsor|phqw suhydlolqj lq wkh ohdglqj QF duhd

dqg xV eh wkh xqhpsor|phqw udwh lq wkh V edfnzdug duhdv1 Li qdwlrqdo zdjh

ghwhuplqdwlrq lv d�hfwhg e| wkh hfrqrplf frqglwlrqv suhydlolqj lq wkh ohdglqj

duhd/ htxloleulxp xqhpsor|phqw lv gh�qhg dv wkh udwh lq wkdw duhd wkdw pdnhv

zdjh vhwwlqj frqvlvwhqw zlwk sulfh vhwwlqj1 Lq wklv vshfl�f fdvh/ zh kdyh

oqxQ @
�r . �
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�:
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XS +<,

Lq wkh devhqfh ri fkdqjhv lq wkh uljkw kdqg vlgh yduldeohv/ wkh xqhpsor|phqw

udwh lq wkh ohdglqj duhd lv wlhg grzq wr lwv qdwxudo ohyho e| wkh phfkdqlvp

ri sulfh dqg zdjh dgmxvwphqw1 Vlqfh wklv phfkdqlvp grhv qrw zrun iru wkh

edfnzdug uhjlrq/ xqhpsor|phqw wkhuh lv �iuhh� wr lqfuhdvh ru idoo uhodwlyh wr wkh

qdwxudo udwh suhydlolqj lq wkh grplqdqw uhjlrq1 Dq hpslulfdo lpsolfdwlrq ri wkh

�ohdglqj duhd k|srwkhvlv� lv wkdw xqhpsor|phqw lq wkh edfnzdug uhjlrq lv qrw

frlqwhjudwhg zlwk wkh xqhpsor|phqw udwh suhydlolqj lq wkh ohdglqj duhd1

Zkhq uhjlrqv fkdudfwhul}hg e| hfrqrplf dv|pphwulhv duh srolwlfdoo| lqwh0

judwhg/ dv lq Jhupdq| dqg lq Lwdo|/ qdwlrqdo zdjh irupdwlrq fdq eh grplqdwhg

e| wkh hfrqrplf lqwhuhvwv ri wkh ohdglqj uhjlrqv14: Lq wklv fdvh/ wkh idloxuh

ri uhjlrqdo zdjhv wr uhvsrqg wr uhjlrqdo orfdo frqglwlrqv lq vrph duhdv ri wkh

frxqwu| fdq h{dfhuedwh xqhpsor|phqw gl�huhqwldov e| holplqdwlqj dq lpsruwdqw

dgmxvwphqw phfkdqlvp1 Zh hpslulfdoo| lqyhvwljdwh wklv srvvlelolw| e| srrolqj

uhjlrqdo gdwd iru 4; Lwdoldq uhjlrqv gxulqj wkh shulrg 4<:30<7 dqg e| hvwlpdwlqj

wkh iroorzlqj hpslulfdo prgho4;

� oqzlw @

[

l

�lGl . �W . �� oqxlw . ��oq spw . � oqzlw�4

.� oqxQw�4 . � oqxlw�4 . %w +43,

zkhuh vpdoo ohwwhuv duh iru orjv/ zlw lv wkh uhdo jurvv zdjh lq uhjlrq l/ spw lv wkh

uhdo sulfh ri lpsruwhg udz pdwhuldov/ xlw lv wkh uhjlrqdo xqhpsor|phqw udwh/ xQw

49Vhh Eodqfkdug dqg Ndw} +4<<:,
4:Vhh Vdlqw Sdxo +4<<:, iru d glvfxvvlrq1
4; Lq suhylrxv zrun +Euxqhoor hw do1/ 4<<;, zh kdyh lqyhvwljdwhg wkh txhvwlrq e| xvlqj djjuh0

jdwh gdwd dqg e| whvwlqj zkhwkhu d vxevhw ri wkh yduldeohv lq wkh uljkw kdqg vlgh ri htxdwlrq

+;, duh frlqwhjudwhg zlwk wkh qdwlrqdo xqhpsor|phqw udwh ru zlwk wkh xqhpsor|phqw udwh

suhydlolqj lq wkh QF duhd1 Rxu hylghqfh fdq eh vxppdul}hg zlwk wkh iroorzlqj wzr srlqwv=

41 djjuhjdwh zdjh vhwwlqj lq Lwdo| ghshqgv rqo| rq wkh udwh ri xqhpsor|phqw suhydlolqj

lq wkh Qruwkhuq dqg Fhqwudo duhdv ri wkh frxqwu|1 Vrxwkhuq xqhpsor|phqw grhv qrw

d�hfw zdjh suhvvxuh1

51 Wkhuh lv hylghqfh ri d orqj0uxq frlqwhjudwlqj uhodwlrqvkls ehwzhhq xqhpsor|phqw lq

wkh Qruwkhuq dqg Fhqwudo duhdv/ wkh wd{ zhgjh/ wkh uhdo lqwhuhvw udwh dqg d phdvxuh ri

xqlrq srzhu1

4:



Wdeoh 45= Hodvwlflw| ri uhdo zdjhv wr uhjlrqdo dqg QF xqhpsor|phqw lq wkh

sulydwh vhfwru1

Yduldeoh Doo Uhjlrqv V Uhjlrqv

� oqxl 031335 3134:

� oq spw 31359
��

31358

oqxQ�4 031356
��

031365
��

W 31335
��

31336
��

oqzl�4 03146;
��

03146:
��

oqxl�4 031345
�

031357

U
5

3166 3168

Qrev 783 533

�
zx

0313;:
�

0314:8

�
zxq

03149:
��

031569
��

Qrwhv= ghshqghqw yduldeoh= � oqz= Vdpsoh shulrg= 4<:30

4<<71 Rqh vwdu dqg wzr vwduv zkhq wkh frh!flhqwv duh

vljql�fdqw dw wkh 43( dqg dw wkh 8( ohyho ri frq�ghqfh/

uhvshfwlyho|1 Zklwh frqvlvwhqw vwdqgdug huuruv1

lv wkh xqhpsor|phqw udwh suhydlolqj lq wkh QF duhd/ W lv d olqhdu wuhqg dqg %

lv wkh huuru whup1 Vlqfh fkdqjhv lq wkh fxuuhqw uhjlrqdo xqhpsor|phqw udwh duh

olnho| wr eh hqgrjhqrxv/ zh xvh 5VOV hvwlpdwhv1 Rxu vhohfwhg lqvwuxphqwv duh

wkh odjjhg fkdqjh lq uhjlrqdo xqhpsor|phqw/ fkdqjhv lq wkh qdwlrqdo udwh ri

xqhpsor|phqw dqg wkh �uvw odj ri d f|folfdo lqglfdwru/ rewdlqhg dv wkh uhvlgxdo

iurp �wwlqj uhjlrqdo uhdo JQS rq d olqhdu dqg d txdgudwlf wuhqg1

Li wkh ohdglqj uhjlrq k|srwkhvlv lv fruuhfw/ zh h{shfw wr �qg wkdw/ frqgl0

wlrqdo rq wkh orfdo xqhpsor|phqw udwh/ xqhpsor|phqw lq wkh QF duhd dwwudfwv

d vljql�fdqw frh!flhqw1 Lq wkh h{wuhph yhuvlrq ri wkh �ohdglqj duhd� k|srwkhvlv/

orfdo xqhpsor|phqw grhv qrw d�hfw orfdo zdjhv/ wkdw ghshqg rqo| rq xqhpsor|0

phqw lq wkh ohdglqj duhd1 Rxu hvwlpdwhv duh suhvhqwhg lq Wdeoh 45/ zkhuh zh

vkrz wkh orqj uxq hodvwlflwlhv ri wkh uhdo zdjh erwk wr uhjlrqdo xqhpsor|phqw/

�
zx

> dqg wr xqhpsor|phqw lq wkh ohdglqj duhd/ �
zxq

1 Zkhq zh frqvlghu wkh

hqwluh hfrqrp|/ erwk uhjlrqdo xqhpsor|phqw dqg xqhpsor|phqw lq wkh QF duhd

dwwudfw d vljql�fdqw dqg qhjdwlyh frh!flhqw lq wkh zdjh htxdwlrq1 Pruhryhu/

wkh orqj uxq zdjh hodvwlflw| ri uhjlrqdo xqhpsor|phqw lv derxw kdoi dv odujh dv

wkh orqj uxq zdjh hodvwlflw| ri xqhpsor|phqw lq wkh ohdglqj duhd1 Wklv �qglqj

frq�upv wkdw xqhpsor|phqw lq wkh QF duhd sod|v d nh| uroh lq Lwdoldq uhjlrqdo

zdjh ghwhuplqdwlrq1

Zkhq zh irfxv rq wkh Vrxwkhuq oderu pdunhw/ krzhyhu/ zh �qg qr hylghqfh

wkdw uhjlrqdo xqhpsor|phqw vljql�fdqwo| d�hfw uhjlrqdo zdjhv diwhu frqwuroolqj

iru xqhpsor|phqw lq wkh ohdglqj duhd1 Wklv uhvxow fohduo| vxssruw wkh ylhz wkdw

djjuhjdwh zdjh vhwwlqj lv qrw d�hfwhg e| Vrxwkhuq xqhpsor|phqw14<

Dv phqwlrqhg lq wkh suhylrxv vhfwlrq/ dq lpsolfdwlrq ri wkh idfw wkdw Vrxwk0

huq xqhpsor|phqw lv qrw �wlhg grzq� e| qdwlrqdo zdjh ghwhuplqdwlrq lv wkdw

xqhpsor|phqw lq wkh edfnzdug duhd lv qrw frlqwhjudwhg zlwk wkh xqhpsor|phqw

udwh lq wkh ohdglqj duhd1 Wkh suhvhqfh ri d frlqwhjudwlqj uhodwlrqvkls zrxog lp0

so| wkh h{lvwhqfh ri dq lqgluhfw glvflsolqh phfkdqlvp/ uxqqlqj qrw iurp zdjh

4<Vhh dovr wkh hylghqfh lq Fdvdyrod/ Jdyrvwr dqg Vhvwlwr +4<<8,1

4;



Wdeoh 46= Hqjoh0Judqjhu frlqwhjudwlrq whvwv zlwk QF xqhpsor|phqw1 Vdpsoh

shulrg= 4<9404<<71

Uhjlrq S0ydoxh

Deux}}r 3175

Prolvh 3147

Fdpsdqld 3176

Sxjold 31;7

Edvlolfdwd 3147

Fdodeuld 3138

Vlflold 31<8

Vdughjqd 3177

Qrwh= zh fdqqrw uhmhfw wkh qxoo k|srwkhvlv ri

qr frlqwhjudwlrq zkhq wkh s0ydoxh lv kljkhu

wkdq 31381

vhwwlqj wr xqhpsor|phqw exw iurp xqhpsor|phqw lq wkh ohdglqj duhd wr xq0

hpsor|phqw lq wkh Vrxwk1 Zh vxeplw wklv k|srwkhvlv wr hpslulfdo whvwlqj e|

uxqqlqj wkh vwdqgdug Judqjhu dqg Hqjoh frlqwhjudwlrq whvwv iru hdfk Vrxwkhuq

uhjlrq1 Dv vkrzq lq Wdeoh 46/ rqo| lq Fdodeuld lv wkhuh dq| hylghqfh wkdw orfdo

xqhpsor|phqw lv frlqwhjudwhg zlwk QF xqhpsor|phqw1

9 Wkh orqj uxq hyroxwlrq ri uhjlrqdo xqhpsor|0

phqw udwhv

Zh frqfoxgh rxu dqdo|vlv ri wkh srwhqwldo fdxvhv ri zlghqlqj xqhpsor|phqw
gl�huhqfhv zlwk dq h{huflvh wkdw dvvrfldwhv wkh orqj uxq hyroxwlrq ri uhjlrqdo
xqhpsor|phqw udwhv wr wkh pryhphqwv ri yduldeohv d�hfwlqj erwk wkh vxsso|
dqg wkh ghpdqg iru oderu1 Dv uhpdunhg e| Eodqfkdug +4<<;,/ wkh prghudwh
zdjh jurzwk dqg udlvlqj fdslwdo vkduhv h{shulhqfhg e| prvw Hxurshdq frxq0
wulhv +dqg w|slfdo ri prvw Lwdoldq uhjlrqv, vlqfh wkh hduo| 4<;3v frxog qrw eh
h{sodlqhg zlwkrxw frqvlghulqj erwk dgyhuvh oderu vxsso| dqg dgyhuvh oderu gh0
pdqg vkrfnv1

Lq rxu h{huflvh/ zh wu| wr fdswxuh wkh h�hfwv ri oderu ghpdqg yduldwlrqv rq
uhjlrqdo xqhpsor|phqw e| xvlqj wkh fkdqjhv ryhu wlph ri wkh wd{ zhgjh dqg
ri wkh uhdo sulfh ri lpsruwhg pdwhuldov1 Wkh h�hfwv ri oderu vxsso| yduldwlrqv
duh fdswxuhg lqvwhdg e| jryhuqphqw vrfldo wudqvihuv shu khdg/ wkdw zh kdyh
vhhq kdyh kdg dq lpsruwdqw uroh wr sod| lq wkh uhgxfwlrq ri lqwhu0uhjlrqdo oderu
pljudwlrq dqg lq wkh ghyhorsphqw ri uhjlrqdo oderu vxsso|1 Wkh exon ri wkhvh
wudqvihuv frqvlvwv ri shqvlrq sd|phqwv +:<19( ri wkh wrwdo lq 4<<4, zkloh wkh
vkduh ri xqhpsor|phqw uhodwhg ehqh�wv lv yhu| orz e| lqwhuqdwlrqdo vwdqgdugv
+vhh Shudffkl dqg Urvvl/ 4<<8,1 Qrwlfh wkdw uhdo vrfldo wudqvihuv shu khdg frxog
dovr d�hfw uhjlrqdo oderu ghpdqg zkhq wkh surgxfwlrq ri jrrgv dqg vhuylfhv lv
qrw v|pphwulfdoo| glvwulexwhg dfurvv uhjlrqv1 Lq wklv fdvh/ kljkhu vrfldo wudqvihuv
lqfuhdvh krxvhkrog lqfrph dqg h{shqglwxuh lq doo uhjlrqv/ exw d�hfw pdlqo| wkh
+ghulyhg, ghpdqg iru oderu lq wkh uhjlrqv zkhuh surgxfwlrq lv frqfhqwudwhg1

Zh fduu| rxw wkh dqdo|vlv xvlqj wkh vwdqgdug qrq0vwdwlrqdu| YDU iudphzrun/
dv ghvfulehg e| Mrkdqvhq +4<<8,1 Iru hdfk uhjlrq l zh hvwlpdwh wkh iroorzlqj

4<



Wdeoh 47= Pdlq YDU gldjqrvwlfv dqg frlqwhjudwlrq whvwv +S0ydoxhv,

Uhjlrq DU 405 Qrupdolw| � @ 3 � � 4 � � 5

Slhprqwh 31393 319:5 31333 3167; 315:5

Orpedugld 316;5 316<3 31333 31366 313:8

Wuhqwlqr 31457 31845 31383 317:4 31;7<

Yhqhwr 3143< 31558 31384 31687 31;43

Iulxol 3196: 314:4 31333 31346 31396

Oljxuld 31484 3174; 31333 3144: 315<:

Hplold 317;: 31594 31335 3135 313;;

Wrvfdqd 317:8 31435 31336 31368 31396

Xpeuld 31:97 31638 31333 31334 313;3

Pdufkh 313<7 31685 31333 313;: 313;3

Od}lr 31745 31465 31333 3134; 31534

Deux}}r 31:54 317;< 31388 313:5 313<6

Prolvh 31897 3183; 31565 31977 31;6;

Fdpsdqld 31958 314:5 31333 31333 313:8

Sxjold 314:9 3146; 31343 3139; 3143<

Edvlolfdwd 31<6; 31;53 31333 31347 3143;

Fdodeuld 31<5; 31738 31343 313;8 314;8

Vlflold 31:95 31779 31335 315;; 31<4:

Vdughjqd 318<: 31:65 31333 31333 31463

S0ydoxhv ri frlqwhjudwlrq whvwv iurp PdfNlqqrq hw do1

+4<<9,1

YDU

[l>w@ >l
.�l>4[l>w�4. = = =.�l>n[l>w�n.0l>w +l @ 4> = = = > 4<, +44,

zkhuh[l>w � ioq+xl>w,> oq+� l>w,> oq+VHl>w@SRSl>w,> oq+Spw,j = Jlyhq wkdw wkh vdp0

soh vl}h lv vpdoo +4<9704<<7,/ zh duh irufhg wr xvh d sduvlprqlrxv uhsuhvhqwdwlrq1

Qrwlfh/ krzhyhu/ wkdw frlqwhjudwlqj yhfwruv duh lqyduldqw wr yduldeoh dgglwlrq1

Pruhryhu/ dv vkrzq e| Dedglu hw do1 +4<<<,/ �qlwh vdpsoh hvwlpdwru eldvhv lq

d sxuho| qrqvwdwlrqdu| YDUv duh sursruwlrqdo wr wkh glphqvlrq ri wkh v|vwhp

dqg wkh dgglwlrq ri luuhohydqw yduldeohv kdv pruh vhulrxv frqvhtxhqfhv wkdq lq

wkh vwdqgdug vwdwlrqdu| fdvh1

Wkh vhohfwlrq ri odj ohqjwk lq +44, lv dffrpsolvkhg iru hdfk uhjlrq e| orrnlqj

dw wkh vwdqgdug v|vwhp gldjqrvwlfv/ wkdw duh eurdgo| vdwlv�hg +vhh Wdeoh 47,1

Xvlqj wkh vwdqgdug 8( ohyho ri frq�ghqfh/ zh �qg dw ohdvw rqh frlqwhjudwlqj

yhfwru iru prvw ri wkh uhjlrqv/ wkh rqo| h{fhswlrq ehlqj Prolvh1

Zh vxppdul}h rxu uhvxowv rq frlqwhjudwlqj yhfwruv lq Wdeoh 48 dqg lq Iljxuhv

;0431 Shukdsv wkh vwurqjhvw uhvxow lv wkdw uhdo vrfldo wudqvihuv shu khdg duh

srvlwlyho| dvvrfldwhg wr wkh udwh ri xqhpsor|phqw lq prvw ri wkh V duhd dqg

qhjdwlyho| dvvrfldwhg wr xqhpsor|phqw lq wkh QF duhd1 Wkh srvlwlyh dvvrfldwlrq

irxqg lq wkh Vrxwk53 lv lq olqh zlwk rxu uhvxowv rq pljudwlrq  rzv iurp wkh

Vrxwk wr wkh QF duhdv1 Zh vshfxodwh wkdw kljkhu vrfldo wudqvihuv shu khdg

lq wkh Vrxwk/ e| lqfuhdvlqj krxvhkrog lqfrph dqg wkh rssruwxqlwlhv iru lqwud0

krxvhkrog wudqvihuv/ uhgxfh wkh lqfhqwlyh wr pljudwh ri wkh |rxqj xqhpsor|hg

53Dvvrfldwlrq/ qrw fdxvdwlrq1

53



Wdeoh 48= Uhjlrqdo frlqwhjudwlqj yhfwruv

Uhjlrq � VH@SRS S
p

S0uhvwu

Slhprqwh 0;1;53 4173< 031<4; 315;6

Orpedugld 0;1733 417<; 041334 318;5

Wuhqwlqr D1Dgljh 04<1:43 71797 �41856 31699

Yhqhwr 04:1833 716:3 0319<3 31:57

Iulxol Y1 Jlxold 0441363 419;9 04188: 31:<6

Oljxuld 31333 0316:3 31333 31934

Hplold Urpdjqd 08168: 31<;5 041357 3143<

Wrvfdqd 061793 314;< 031656 31569

Xpeuld 31333 031595 31333 31:<3

Pdufkh 051:86 31566 0314<< 317:7

Od}lr 3177< 03178; 31664 31:33

Deux}}r 31333 031469 315<; 31;77

Fdpsdqld 31333 031<:7 31858 31:<7

Sxjold 8166: 031<57 516;: 31866

Edvlolfdwd 31333 031977 317;7 31<<8

Fdodeuld 0517;: 0317;: 31333 31:;8

Vlflold 041635 0319;: 317;8 319<9

Vdughjqd 31333 03186: 031747 316:9

Wkh frlqwhjudwlqj yhfwruv duh uhsruwhg lq wkh irup f @

oq+x, . �
4
oq+�, . �

5
oq+VH@SRS , . �

6
Sp1 Zkhq pruh

wkdq rqh frlqwhjudwlqj yhfwru lv suhvhqw iru d vshfl�f uh0

jlrq/ wkh wdeoh uhsruwv rqo| wkh �uvw frlqwhjudwlqj yhfwru1

Wkh rwkhu frlqwhjudwlqj yhfwruv dqg wkh ordglqj idfwruv duh

uhsruwhg lq wkh dsshqgl{1 S0uhvwu lv wkh S0ydoxh ri wkh uh0

vwulfwlrqv lpsrvhg iru hdfk uhjlrq rq doo wkh frlqwhjudwlqj

yhfwruv dqg ordglqj idfwruv1

54



Iljxuh ;= wd{ zhgjh lq wkh uhjlrqdo frlqwhjudwlqj yhfwruv= zklwh wr gdun fruuh0
vsrqgv wr �pruh qhjdwlyh� +zklwh, wr srvlwlyh +eodfn, frh!flhqwv1

dqg lqfuhdvh wkhlu uhvhuydwlrq zdjh/ wkxv hqfrxudjlqj zdlw xqhpsor|phqw dqg
txhxhlqj iru sxeolf vhfwru mrev1

Lq wkh QF duhdv/ kljkhu vrfldo wudqvihuv dovr lqfuhdvh krxvhkrog lqfrph exw
hqfrxudjh lqvwhdg uhwluhphqw iurp wkh oderu irufh dqg wkh vxevwlwxwlrq ri wkh
rog zlwk wkh |rxqj/ dv glvfxvvhg lq ghwdlo e| Frqwlql dqg Udslwl +4<<7,1 Zh
dovr vshfxodwh wkdw uhdo vrfldo wudqvihuv shu khdg d�hfw uhjlrqdo oderu ghpdqg
lq dq dv|pphwulf zd|/ ehfdxvh wkh lqgxfhg kljkhu frqvxphu h{shqglwxuh lv qrw
htxdoo| glvwulexwhg dfurvv uhjlrqv1 Vlqfh wkh surgxfwlrq ri jrrgv dqg vhuylfhv
lv pruh frqfhqwudwhg lq wkh QF duhd/ wkh srvlwlyh h�hfw rq orfdo oderu ghpdqg
lv vwurqjhu lq wkhvh duhdv dqg zhdnhu lq wkh Vrxwk/ zkhuh wkh qhjdwlyh oderu
vxsso| h�hfwv rq uhjlrqdo xqhpsor|phqw suhydlo1

Zh dovr �qg d srvlwlyh dvvrfldwlrq ehwzhhq wkh wd{ zhgjh dqg uhjlrqdo xq0
hpsor|phqw1 Wklv dvvrfldwlrq lv sduwlfxoduo| vwurqj lq wkh QF duhdv1 Ilqdoo|/
wkhuh lv hylghqfh ri d srvlwlyh orqj uxq dvvrfldwlrq ehwzhhq wkh uhdo sulfh ri
pdwhuldov dqg uhjlrqdo xqhpsor|phqw lq wkh QF duhd1

Zkloh dyhudjh wd{ udwhv kdyh lqfuhdvhg gxulqj wkh hljkwlhv dqg qlqhwlhv/ wkh
uhdo sulfh ri lpsruwhg hqhuj| kdv vljql�fdqwo| ghfolqhg1 Rq wkh rwkhu kdqg/
uhdo vrfldo wudqvihuv shu khdg kdyh lqfuhdvhg erwk lq wkh QF dqg lq wkh V1
Wkh xqfryhuhg dv|pphwulhv lq wkh orqj uxq dvvrfldwlrq ri vrfldo wudqvihuv shu
khdg/ wkh uhdo sulfh ri hqhuj| dqg wkh wd{ zhgjh zlwk uhjlrqdo xqhpsor|phqw
vxjjhvw wkdw wkh srvlwlyh dvvrfldwlrq ri uhjlrqdo xqhpsor|phqw gl�huhqwldov zlwk
kljkhu uhdo vrfldo wudqvihuv shu khdg dqg zlwk wkh orzhu uhdo sulfhv ri hqhuj|
kdv suhydlohg ryhu wkh qhjdwlyh dvvrfldwlrq ehwzhhq wkhvh gl�huhqwldov dqg wkh
lqfuhdvh lq wkh wd{ zhgjh1

: Orfdol}dwlrq lvvxhv

Qrq0frqyhujhqfh ri xqhpsor|phqw udwhv pd| dulvh li lq wkh suhvhqfh ri lqfuhdv0

lqj uhwxuqv iurp orfdol}dwlrq erwk h{shfwhg zdjhv dqg h{shfwhg sur�wv ghshqg
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Iljxuh <= sxeolf vrfldo wudqvihuv lq wkh uhjlrqdo frlqwhjudwlqj yhfwruv= zklwh wr
gdun fruuhvsrqgv wr �pruh qhjdwlyh� +zklwh, wr srvlwlyh +eodfn, frh!flhqwv1

Iljxuh 43= sulfh ri udz pdwhuldov lq wkh uhjlrqdo frlqwhjudwlqj yhfwruv= zklwh wr
gdun fruuhvsrqgv wr �pruh qhjdwlyh� +zklwh, wr srvlwlyh +eodfn, frh!flhqwv1
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srvlwlyho| rq wkh qxpehu ri �upv rshudwlqj lq d jlyhq duhd1 Dsduw iurp whfkqr0

orjlfdo vslooryhuv dqg dydlodelolw| ri vshfldol}hg lqsxwv dqg vhuylfhv/ oderu srro0

lqj skhqrphqd pd| lqgxfh orfdol}dwlrq e| lqfuhdvlqj zdjh  h{lelolw| dqg hdvlqj

hpsor|phqw uhdoorfdwlrq zkhq xqfhuwdlqw| dqg lglrv|qfudwlf vkrfnv duh doorzhg1

Wklv lv frqvlvwhqw zlwk h{shfwhg sur�wv dqg zdjhv ehlqj jlyhq e|

H +�l, @ i

�
}>
Ol

ql

>
ql

Q

�
+45,

H +zl, @ j

�
)>
Ol

ql

>
ql

Q

�
+46,

zkhuh H +�, ghqrwhv h{shfwhg ydoxhv/ �l dqg zl duh +uhdo, sur�wv dqg zdjhv lq

uhjlrq l/ } dqg ) duh jhqhulf yduldeohv lq xhqflqj sur�wv dqg zdjhv/ dqg ql dqg

Ol dqg Q duh uhvshfwlyho| wkh qxpehu ri �upv/ wkh orfdo oderu irufh dqg wkh

wrwdo qxpehu ri �upv1 Lqfuhdvlqj uhwxuqv lpso| wkdw Ci
C+ql@Q , A 3>

C5i

C+ql@Q,5
A 3 >

Cj
C+ql@Q , A 3 dqg

C5j

C+ql@Q,5
A 3=Dv d uhvxow/ ghshqglqj xsrq wkh lqlwldo frqglwlrqv/

qrq0frqyhujhqw htxloleuld lq whupv ri qxpehu ri �upv dqg hpsor|hg oderu irufh

fdq rffxu hyhq lq wkh suhvhqfh ri htxdo h{shfwhg uhwxuqv iru zrunhuv ru �upv

+Nuxjpdq/ 4<<6,1
Lq wkh Lwdoldq h{shulhqfh/ wkh derolwlrq ri �jdeelh vdoduldol� +zdjh fdjhv, dw

wkh hqg ri wkh vl{wlhv ohg wr wkh surjuhvvlyh frqyhujhqfh erwk ri qhw dqg ri jurvv
zdjhv dprqj wkh QF dqg wkh V duhdv1 Wklv shupdqhqw uhjlrqdo vxsso| vkrfn
frxog kdyh lqgxfhg �upv wr vzlwfk orfdol}dwlrq dzd| iurp wkh Vrxwk dqg lq
idyru ri wkh QF duhdv1 Lq wkh suhvhqfh ri lqfuhdvlqj uhwxuqv iurp jhrjudsklfdo
frqfhqwudwlrq/ uhjlrqdo glvsdulwlhv lq qhw �up jurzwk dqg qhw mre fuhdwlrq frxog
dovr kdyh lqfuhdvhg/ dqg wklv wuhqg frxog rqo| sduwldoo| eh whpshuhg e| wkh
uhgxfwlrq lq oderu pljudwlrq  rzv dfurvv uhjlrqv1

D vlpsoh whvw ri wkh suhvhqfh ri lqfuhdvlqj uhwxuqv fdq eh fduulhg rxw xv0
lqj wkh dgplqlvwudwlyh gdwd rq qhw �upv jurzwk dqg rq qhw mre fuhdwlrq1 Lq
sduwlfxodu/ frqvlghu wkh iroorzlqj hpslulfdo prgho

qijlw @
[

�mUGm.

[
�m\ Gm.

[
�mVGm.

[
�mIGm.� oqVw�4.%lw +47,

zkhuh UG/ \ G>IG dqg VG duh uhvshfwlyho| uhjlrqdo/ |hdu/ �up vl}h dqg vhfwr0

uldo gxpplhv/ qij lv qhw �up jurzwk/ htxdo wr wkh udwlr ri wkh gl�huhqfh ehwzhhq

wkh eluwk dqg wkh ghdwk ri �upv wr wkh odjjhg vwrfn ri �upv/ dqg V lv wkh odjjhg

vwrfn ri �upv1 Zlwk lqfuhdvlqj uhwxuqv iurp wkh orfdol}dwlrq ri �upv lq d jlyhq

duhd/ zh h{shfw wkdw duhdv zlwk d odujhu qxpehu ri �upv dovr h{shulhqfh kljkhu

qhw �up jurzwk1 Khqfh/ zh h{shfw wkdw � A 31 Zh kdyh hvwlpdwhg wkh deryh

hpslulfdo prgho xvlqj LQSV gdwd iru wkh shulrg 4<;904<<8 dqg irxqg lq qr duhd

ri wkh frxqwu| vljql�fdqw hylghqfh lq idyru ri wkh lqfuhdvlqj uhwxuqv k|srwkhvlv1

Ylvxdo lqvshfwlrq ri Iljxuh 44 pdnhv wkh srlqw txlwh fohduo| dqg zh frqfoxgh

iurp wklv hylghqfh wkdw orfdol}dwlrq lvvxhv kdyh suredeo| sod|hg d plqru uroh lq

wkh zlghqlqj ri uhjlrqdo glvsdulwlhv ehwzhhq wkh QF dqg wkh V duhdv1

; Vxppdu|

Uhjlrqdo xqhpsor|phqw gl�huhqwldov dprqj Lwdoldq uhjlrqv kdyh zlghqhg vlqfh

wkh plg 4<;3v/ hvshfldoo| ehwzhhq wkh ohdglqj QF duhd dqg wkh xqghughyhorshg
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Iljxuh 44= Qhw �up fuhdwlrq dv d ixqfwlrq ri wkh qxpehu ri �upv1

Vrxwk1 Rxu uhylhz ri wkh hylghqfh vxjjhvw wkdw wkh iroorzlqj hohphqwv duh

lpsruwdqw wr h{sodlq wkh revhuyhg skhqrphqrq=

41 Hpsor|phqw shuirupdqfh lq wkh Vrxwk kdv zruvhqhg frqvlghudeo| lq wkh

suhvhqfh ri vxvwdlqhg oderu irufh jurzwk1 Uhjlrqdo vkrfnv kdyh ehhq pruh

lpsruwdqw wkdq frpprq vkrfnv lq wklv srru shuirupdqfh1 Wkh oderu vkduh

lqfuhdvhg sduwlfxoduo| idvw lq wkh Vrxwk gxulqj wkh 4<:3v/ pdlqo| dv d

frqvhtxhqfh ri wkh holplqdwlrq ri lqvwlwxwlrqv wkdw doorzhg wkh suhvhqfh ri

vljql�fdqw uhjlrqdo zdjh gl�huhqwldov1 Wkh vljql�fdqw uhodwlyh vorzgrzq ri

hpsor|phqw jurzwk lq wkh 4<;3v dqg 4<<3v lq wkh Vrxwk fdq eh lqwhusuhwhg

dw ohdvw lq sduw dv wkh ghod|hg uhvsrqvh wr wkh dssursuldwlrq sxvk ri wkh

4<:3v/ wkdw zdv sduwlfxoduo| vwurqj lq wkh duhd1

51 Oderu prelolw| iurp wkh Vrxwk wr wkh QF duhdv kdyh vhqvleo| ghfolqhg

zlwk wkh uhgxfwlrq lq hduqlqjv gl�huhqwldov dqg zlwk wkh lqfuhdvh lq vrfldo

wudqvihuv shu khdg1 Wklv ghfolqh kdv vwduwhg/ krzhyhu/ hduolhu wkdq wkh plg

4<;3v1

61 Uhdo zdjhv lq wkh Vrxwk duh qrw d�hfwhg e| orfdo xqhpsor|phqw frqglwlrqv

exw ghshqg rq wkh xqhpsor|phqw udwh suhydlolqj lq wkh ohdglqj QF duhd1

Khqfh/ uhjlrqdo xqhpsor|phqw lq wkh Vrxwk lv qrw wlhg grzq e| uhjlrqdo

zdjh g|qdplfv1

71 D sduvlprqlrxv ghvfulswlrq ri orqj uxq uhjlrqdo xqhpsor|phqw gl�huhq0

wldov lv wkdw xqhpsor|phqw lq wkh QF dqg wkh V duhdv kdyh ydulhg dv|p0

phwulfdoo| zlwk wkh lqfuhdvh lq uhdo vrfldo wudqvihuv shu khdg dqg lq wkh

wd{ zhgjh dqg zlwk wkh uhgxfwlrq lq wkh uhdo sulfh ri hqhuj| h{shulhqfhg

e| wkh Lwdoldq hfrqrp| vlqfh wkh plg 4<;3v1
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< Frqfoxglqj Uhpdunv

Lq wklv frqfoxglqj vhfwlrq/ zh eulh | vshfxodwh rq wkh lpsolfdwlrqv ri lqfuhdvhg

pdunhw lqwhjudwlrq lq Hxursh dqg ri wkh Hxurshdq Prqhwdu| V|vwhp +HPX,

iru xqhpsor|phqw dqg lwv uhjlrqdo glvwulexwlrq lq Lwdo|541

Wr d odujh h{whqw/ wkh fxuuhqw glvfxvvlrq rq wkh oderu pdunhw h�hfwv ri HPX

lv edvhg rq wkh ylhz wkdw Hxursh lv qrw dq rswlpdo fxuuhqf| duhd155 Lq d qxwvkhoo/

wkh dujxphqw lv wkdw/ lq wkh suhvhqfh ri lqvwlwxwlrqv wkdw uhgxfh zdjh  h{lelo0

lw| dqg oderu prelolw|/ qhjdwlyh frxqwu|0vshfl�f vkrfnv fdq lqfuhdvh qdwlrqdo

xqhpsor|phqw udwhv +vhh Ed|rxpl dqg Hlfkhqjuhhq/ 4<<6,1 Uhfhqw hpslulfdo

hylghqfh vkrzv wkdw wzr wklqjv= d, wkh fruuhodwlrq ehwzhhq qdwlrqdo hpsor|0

phqw udwhv kdyh lqfuhdvhg +Idwdv/ 4<<:,> e, uhjlrqdo vkrfnv h{sodlq prvw ri wkh

yduldqfh ri uhjlrqdo xqhpsor|phqw udwhv lq Hxursh +Ylqdov dqg Mlphqr/ 4<<8,1

Wklv hylghqfh vxjjhvwv wkdw vxssuhvvlqj qdwlrqdo fxuuhqflhv frxog eh ohvv frvwo|

wkdq ruljlqdoo| h{shfwhg/ ehfdxvh wkh Hxurshdq dqg wkh uhjlrqdo frpsrqhqwv

ri xqhpsor|phqw lq wkh phpehu vwdwhv duh pruh lpsruwdqw wkdq wkh qdwlrqdo

frpsrqhqw1 Rxu hpslulfdo hylghqfh frq�upv wkdw uhjlrqdo vkrfnv dffrxqw iru

dq lpsruwdqw sduw ri uhjlrqdo hpsor|phqw g|qdplfv/ hvshfldoo| lq wkh Vrxwkhuq

dqg ohvv ghyhorshg uhjlrqv1

Pdunhw lqwhjudwlrq dqg HPX duh h{shfwhg wr d�hfw/ lq wkh phglxp uxq/

surgxfw pdunhw frpshwlwlrq e| lqfuhdvlqj wudqvsduhqf|1 Xvlqj wkh iudphzrun

suhvhqwhg lq wkh Dsshqgl{/ kljkhu surgxfw pdunhw frpshwlwlrq d�hfwv sulfh

vhwwlqj e| uhgxflqj sulfh pdunxsv1 Jlyhq zdjh vhwwlqj/ wkh xszdug vkliw lq

wkh sulfh vhwwlqj htxdwlrq uhgxfhv htxloleulxp xqhpsor|phqw1 Rxu hpslulfdo

dqdo|vlv vxjjhvwv wkdw oderu pdunhw htxloleulxp lv gh�qhg lq whupv ri wkh xq0

hpsor|phqw udwh lq wkh grplqdqw QF duhd1 Pruhryhu/ zh kdyh irxqg wkdw

xqhpsor|phqw udwhv lq wkh ohvv ghyhorshg V duhd duh qrw frlqwhjudwhg zlwk xq0

hpsor|phqw lq wkh ohdglqj duhd1 Wkhvh uhvxowv vxjjhvwv wkdw lqfuhdvhg surgxfw

pdunhw frpshwlwlrq fdq uhgxfh xqhpsor|phqw lq wkh QF duhdv/ zlwkrxw qhfhv0

vdulo| d�hfwlqj xqhpsor|phqw lq wkh Vrxwk1 D frqvhtxhqfh ri wklv frxog eh wkh

ixuwkhu zlghqlqj ri uhjlrqdo xqhpsor|phqw gl�huhqwldov=

Lqfuhdvhg pdunhw lqwhjudwlrq lv dovr shufhlyhg wr lqfuhdvh wkh lqfhqwlyhv wkdw

hdfk phpehu frxqwu| zloo kdyh wr lpsohphqw oderu pdunhw uhirupv/ udqjlqj

iurp oderu pdunhw lqvwlwxwlrqv wr vrfldo srolf|156 Frpsduhg wr wudgh dqg prq0

hwdu| srolf|/ frqyhujhqfh lq vrfldo srolf| dqg wkh ghyhorsphqw ri d HX vrfldo

srolf| kdv ehhq vorz vr idu/ exw wkhuh duh vljqv wkdw HX ohyho vrfldo srolflhv zloo

ehfrph pruh elqglqj lq wkh ixwxuh157 Zh kdyh vkrzq wkdw Lwdoldq vrfldo srolf|/

fkdudfwhul}hg e| wkh lqfuhdvh lq vrfldo wudqvihuv shu khdg iurp wkh jryhuqphqw

wr krxvhkrogv/ lv forvho| dvvrfldwhg wr wkh vxevwdqwldo uhgxfwlrq lq lqwhu0uhjlrqdo

oderu prelolw| dqg wr wkh udslg lqfuhdvh lq uhjlrqdo xqhpsor|phqw gl�huhqwldov

lq Lwdo| vlqfh wkh hduo| 4<;3v1 Dq lpsolfdwlrq ri wklv �qglqj lv wkdw vwuxfwxudo

fkdqjhv lq wklv srolf|/ lqgxfhg e| wkh surfhvv ri hfrqrplf lqwhjudwlrq/ fdq kdyh

lpsruwdqw h�hfwv rq wkh uhjlrqdo glvwulexwlrq ri Lwdoldq xqhpsor|phqw1

54Wkh xvxdo zduqlqj lv wkdw/ vlqfh wkh lqwurgxfwlrq ri wkh Hxur lv d pdmru srolf| uhjlph

vkliw/ wkh Oxfdv fulwltxh lpsolhv wkdw sdvw h{shulhqfh kdv olwwoh wr r�hu dv d jxlgh wr wkh dqdo|vlv

+vhh Fdopiruv/ 4<<;,1
55Vhh Gh Judxzh +4<<:, iru d ghwdlohg glvfxvvlrq1
56Vhh iru lqvwdqfh Udpd dqg Wdehoolql +4<<;,
57Vhh Ehdq hw do1 +4<<;, dqg Shqfk hw do1 +4<<<,1
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43 Dsshqgl{

4314 Dq djjuhjdwh prgho

Frqvlghu dq hfrqrp| srsxodwhg e| lghqwlfdo �upv wkdw rshudwh wkh vdph whfk0

qrorj| dqg vhoo lq prqrsrolvwlfdoo| frpshwlwlyh pdunhwv1 Rxwsxw ri �up l lv

\l @ EO
d

l
N

4�d

l
+D4,

zkhuh \ lv uhdo rxwsxw/ O lv oderu/ N lv fdslwdo dqg E lv glvhperglhg whfkqlfdo

surjuhvv1 Ilupv vhw sulfhv e| pd{lpl}lqj sur�wv vxemhfw wr rxwsxw ghpdqg1

Wkh lqyhuvh surgxfw ghpdqg idfhg e| hdfk �up lv

Sl

S
@

�
\l

\

�
�+4� 4

� ,
+D5,

zkhuh S lv wkh dyhudjh vhfwruldo sulfh/ � lv wkh sulfh pdunxs dqg Sl lv wkh

lqglylgxdo sulfh1

Hdfk �up fkrrvhv hpsor|phqw e| pd{lpl}lqj sur�wv diwhu wkh vhfwruldo zdjh

Z kdv ehhq vhw1 Khqfh/ hpsor|phqw lq �up l lv

Ol @Nl

�
�

d

Z

Sl

�
�

4

4�d

= +D6,

Zlwk v|pphwulf �upv/ sulfhv duh htxdo lq htxloleulxp1 Vlqfh Sl @ S> zh fdq

uh0zulwh wkh hpsor|phqw htxdwlrq dv iroorzv

S
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�
\

O

�
�4

�

d
= +D7,

Zdjh ghwhuplqdwlrq rffxuv dw wkh qdwlrqdo ohyho/ ehiruh sulfhv dqg hpsor|phqw
duh vhw e| �upv1 Wkh fhqwudo xqlrq vhwv wkh uhdo zdjh dqg h{solflwo| frqvlghuv
wkh h�hfwv ri wklv dfwlrq rq wkh udwh ri xqhpsor|phqw158 Wkh xqlrq orvv ixqfwlrq
lv +

4
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�
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�5,

+D8,

zkhuh D lv wkh wdujhw uhdo zdjh dqg OW lv wdujhw hpsor|phqw1 Wkh wdujhw zdjh

lv jlyhq e|

D @ D

�
x>pp>� >

\

O
>�> XS

�
+D9,

zkhuh x lv wkh udwh ri xqhpsor|phqw/ pp lv dq lqgh{ ri uhjlrqdo plvpdwfk/ �

lv wkh wd{ zhgjh dqg XS lv xqlrq srzhu1 Wklv ixqfwlrq lv plqlpl}hg vxemhfw

wr wkh djjuhjdwh oderu ghpdqg1 Gh�qlqj wkh devroxwh ydoxh ri wkh hodvwlflw| ri

oderu ghpdqg dv

� @
�

�� d
+D:,

wkh vhohfwhg +uhdo, zdjh lv

oq

Z

S
@ oqD�

��

4. y�
x +D;,

58Zh ljqruh zdjh guliw/ wkdw lv glvfxvvhg lq ghwdlo e| Euxqhoor hw do1 +4<<;,1
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Wdeoh 49= Uhjlrqv vwdqgdug frghv

Uhjlrq Frgh Duhd Uhjlrq Frgh Duhd

Slhprqwh 4 QZ Pdufkh 44 FH

Ydooh g*Drvwd
d

5 QZ Od}lr 45 FH

Orpedugld 6 QZ Deux}}r 46 VH

Wuhqwlqr Dowr Dgljh 7 QH Prolvh 47 VH

Yhqhwr 8 QH Fdpsdqld 48 VZ

Iulxol Yhqh}ld Jlxold 9 QH Sxjold 49 VH

Oljxuld : QZ Edvlolfdwd 4: VZ

Hplold Urpdjqd ; FH Fdodeuld 4; VZ

Wrvfdqd < FH Vlflold 4< VZ

Xpeuld 43 FH Vdughjqd 53 VZ

d
Ydooh g*Drvwd lv d vpdoo uhjlrq wkdw lv qrw lqfoxghg lq rxu hp0

slulfdo dqdo|vhv1

zkhuh

C oqD

C oq Z
S

@ �y�= +D<,

Htxdwlrqv +D7, dqg +D;, duh rewdlqhg iurp h{solflw dvvxpswlrqv rq suhihu0

hqfhv dqg whfkqrorj|1 Pruh jhqhudoo|/ zh fdq h{suhvv wkh sulfh vhwwlqj dqg wkh

zdjh vhwwlqj htxdwlrqv dv iroorzv

S

Z
@ S

�
\

O
>�

�
+D43,

Z

S
@Z ^D> �> y` = +D44,

Zkhq �upv duh lghqwlfdo dqg zdjhv duh vhw fhqwudoo|/ wkh uhwxuqv wr oderu dqg

wr fdslwdo gr qrw ghshqg rq wkh orfdwlrq ri zrunhuv dqg �upv1 Khqfh/ wkhuh lv

qr idfwru prelolw| lq htxloleulxp1

4315 Gdwd vrxufhv dqg dgglwlrqdo uhvxowv

Prvw ri wkh gdwd xvhg lq wklv sdshu duh gudzq iurp wkh uhjlrqdo dffrxqwv dqg

iurp oderu irufh vxuyh|v1 Wkh vdpsoh shulrg lv 4<9304<<71 Wkh dydlodeoh wlph

vhulhv kdyh ehhq exlow e| Edqfr gl Vdughjqd dqg Vlvwhpl Rshudwlyl vuo xqghu wkh

vxshuylvlrq ri Jlrujlr Euxqhoor dqg Jldqql Wrqlror1 Wkh pdlq vrxufhv xvhg lq

wklv wdvn duh=

Uhjlrqdo dffrxqwv gdwd

� LVWDW/ Frqwl hfrqrplfl uhjlrqdol1 Dqql 4<;30<7

� VYLPH]/ L frqwl hfrqrplfl gho Fhqwur0Qrug h gho Ph}}rjlruqr qho yhq0

whqqlr 4<:30;</ Lo Pxolqr/ 4<<61

� LVWDW/ Dqqxdulr gl frqwdelolwd* qd}lrqdoh/ 4<;9

� Xqlrqfdphuh/ L gdwl uhjlrqdol 4<9604<:7/ Iudqfr Dqjhol Hglwruh/ Plodqr/

4<:91

5;



� Wluorql/ F1 dqg Yhurqhvh/ J1/ Edqfd gdwl uhjlrqdol 4<9304<<4/ Irqgd}lrqh

HQL Hqulfr Pdwwhl1

� FUHQRV/ Edvh gdwl shu oh uhjlrql lwdoldqh 4<9304<<6/ Fdjoldul 4<<:

� Slffl/ O1/ Or vwrfn gl fdslwdoh qhooh uhjlrql lwdoldqh/ Zrunlqj sdshu 55</

Glsduwlphqwr gl Vflhq}h Hfrqrplfkh/ Xqlyhuvlwd* gl Erorjqd1

� Urvvl/ Q1/ Vrujdwr/ D1 dqg Wrqlror/ J1/ L frqwl hfrqrplfl lwdoldql= xqd

ulfrvwux}lrqh vwdwlvwlfd 4;<304<<3/ lq Ulylvwd gl Vwruld Hfrqrplfd/ q143/

4<<61

Oderu irufh gdwd

� LVWDW/ Vwdwlvwlfkh gho Odyrur/ yro1 59/ 4<;91

� LVWDW/ Rffxsd}lrqh h uhgglwl gd odyrur glshqghqwh 4<;304<<7/ 4<<81

� LVWDW> Lqgdjlqh vxooh iru}h gl odyrur +phglh dqqxdol,1

Dgglwlrqdo gdwd xvhg lq wkh sdshu kdyh ehhq surylghg e| Sdror Vhvwlwr ri

wkh Edqn ri Lwdo|1

Yduldeohv=

S
p
@ uhdo sulfh ri lpsruwhg pdwhuldov dqg hqhuj|1 Vhh Euxqhoor/ Oxsl dqg

Ruglqh +4<<;,
XS @ xqlrql}dwlrq udwh1 Vhh Euxqhoor dqg Fkhffkl +4<<:,
� @ dyhudjh wd{ zhgjh1 Wkh zhgjh lv wkh udwlr ri sd|uroo dqg lqfrph wd{hv

ryhu dyhudjh zdjhv1 Vhh Euxqhoor/ Oxsl dqg Ruglqh +4<<;,1

5<



Wdeoh 4:= Frlqwhjudwlqj yhfwruv

Uhjlrq x � VH@SRS Sp
Slhprqwh � 41333 0;1;53 4173< 031<4;

Orpedugld �
4

41333 0;1733 417<; 041334

�
5

31333 41333 0315;; 3139;

Wuhqwlqr D1Dgljh � 41333 04<1:43 71797 �41856

Yhqhwr � 41333 04:1833 716:3 0319<3

Iulxol Y1 Jlxold �
4

41333 0441363 419;9 04188:

�
5

31333 41333 031488 31499

Oljxuld � 41333 31333 0316:3 31333

Hplold Urpdjqd �
4

41333 08168: 31<;5 041357

�
5

31333 41333 031543 31386

Wrvfdqd �
4

41333 061793 314;< 031656

�
5

31333 41333 031563 3146:

Xpeuld �
4

41333 31333 031595 31333

�
5

31333 41333 03147; 3143;

Pdufkh � 41333 051:86 31566 0314<<

Od}lr �
4

41333 3177< 03178; 31664

�
5

31333 41333 03165< 31333

Deux}}r � 41333 31333 031469 315<;

Fdpsdqld �
4

41333 31333 031<:7 31858

�
5

31333 41333 31333 31564

Sxjold � 41333 8166: 31<57 516;:

Edvlolfdwd �
4

41333 31333 031977 317;7

�
5

31333 41333 31333 31647

Fdodeuld � 41333 0517;: 0317;: 31333

Vlflold � 41333 041635 0319;: 317;8

Vdughjqd �
4

41333 31333 03186: 031747

�
5

31333 41333 31399 314;6

Wkh frlqwhjudwlqj yhfwruv duh uhsruwhg lq wkh irup f @

oq+x,.�
4
oq+� ,.�

5
oq+VH@SRS ,.�

6
Sp1 Wkh s0ydoxhv ri

wkh uhvwulfwlrqv duh uhsruwhg lq Wdeoh 48 lq wkh pdlq wh{w1
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Wdeoh 4;= Ordglqj idfwruv

Uhjlrq x � VH@SRS Sp
Slhprqwh � 0317;< 31383 03148: 31333

Orpedugld �4 0319:9 313<5 31333 31333

�5 31333 31333 31::; 31333

Wuhqwlqr D1 Dgljh � 31333 31355 031395 31333

Yhqhwr � 31333 31354 031375 31333

Iulxol Y1 Jlxold �4 0316;3 31333 0314<9 31333

�5 31333 31333 031:47 031:66

Oljxuld � 031;94 31333 03148: 0314;8

Hplold Urpdjqd �4 031886 31333 031435 313:5

�5 04158; 031667 31333 0419<7

Wrvfdqd �4 031::; 31333 31333 31333

�5 31333 31333 31839 04178:

Xpeuld �4 031:36 31333 03158< 31333

�5 51397 031474 31333 031<9;

Pdufkh � 0319<3 31333 031584 31333

Od}lr �4 041574 31333 031663 031864

�5 31333 0315;4 316<8 031746

Deux}}r � 03156; 31333 0314:9 03148;

Fdpsdqld �4 0316<4 31444 31556 31333

�5 31333 31333 031;9; 041646

Sxjold � 31333 31333 31333 0314;4

Edvlolfdwd �4 031;<3 31479 31333 31333

�5 31333 31333 031;9< 041953

Fdodeuld � 03173< 31397 31333 31333

Vlflold � 03154< 313<7 31333 031696

Vdughjqd �4 031;88 3139< 31495 03147:

�5 5173: 31333 041743 31333

Wkh s0ydoxhv ri wkh uhvwulfwlrqv duh uhsruwhg lq Wdeoh 48 lq

wkh pdlq wh{w1
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Uhihuhqfhv

^4` Dedglu/ N1P1/ Kdgul/ N1/ dqg W}dydolv/ H1/ +4<<<,= �Wkh Lq xhqfh ri YDU

Glphqvlrqv rq Hvwlpdwru Eldvhv�/ Hfrqrphwulfd/ 9:/ 49604;41

^5` Dwwdqdvlr/ R1/ dqg Sdgrd Vfklrssd/ I1/ +4<<4,= �Uhjlrqdo Lqhtxdolwlhv/

Pljudwlrq dqg Plvpdwfk lq Lwdo|/ 4<930;9�/ lq I1 Sdgrd Vfklrssd +hg1,/

Plvpdwfk dqg Oderu Prelolw|1 Fdpeulgjh= Fdpeulgjh Xqlyhuvlw| Suhvv1

^6` Ed|rxpl/W1/ dqg Hlfkhqjuhhq/ E1/ +4<<6,= �Vkrfnlqj Dvshfwv ri Hxurshdq
Prqhwdu| Lqwhjudwlrq�/ lq I1 Jldyd}}l/ dqg I1 Wruuhv/ +hgv1,/ Dgmxvwphqw

dqg Jurzwk lq wkh Hxurshdq Prqhwdu| Xqlrq1 Fdpeulgjh= Fdpeulgjh Xql0
yhuvlw| Suhvv1

^7` Ehdq/ F1/ Ehqwrolod/ V1/ Ehuwrod/ J1/ dqg Grodgr/ M1/ +4<<;,= Vrfldo Hxursh1
Rqh iru Doo1 Orqgrq= FHSU1

^8` Ehqwrolod/ V1/ dqg Vdlqw Sdxo/ J1/ +4<<;,= �H{sodlqlqj pryhphqwv lq wkh

oderu vkduh�/ FHSU Glvfxvvlrq Sdshu q1 4<8;1

^9` Ehqwrolod/ V1/ dqg Mlphqr/ M1/ +4<<;,= �Uhjlrqdo Xqhpsor|phqw Shuvlvwhqfh
+Vsdlq 4<:90<7,�/ Oderxu Hfrqrplfv/ 8/ 4/ 580851

^:` Ehqwrolod/ V1/ dqg Lfklqr/ D1/ +4<<;,= �Krz Sdlqixo Lv Xqhpsor|phqwB�/
HXL/ plphr1

^;` Eodqfkdug/ R1M1/ +4<<;,= �Uhylvlwlqj Hxurshdq Xqhpsor|phqw= Xqhpsor|0

phqw/ Fdslwdo Dffxpxodwlrq dqg Idfwru Sulfhv�/ QEHU Zrunlqj Sdshu q1

98991

^<` Eodqfkdug/ R1M1/ dqg Ndw}/ O1/ +4<<5,= �Uhjlrqdo Hyroxwlrqv�/ Eurrnlqjv

Sdshuv rq Hfrqrplf Dfwlylw|/ 4/ sdjhv 40::1

^43` Eodqfkdug/ R1M1/ dqg Ndw}/ O1/ +4<<:,= �Zkdw Zh Nqrz dqg gr qrw Nqrz

Derxw wkh Qdwxudo Udwh ri Xqhpsor|phqw�/ Mrxuqdo ri Hfrqrplf Shuvshf0

wlyhv/ 44/ 840:51

^44` Ergr/ J1/ dqg Vhvwlwr/ S1/ +4<<4,= Oh ylh ghoor vyloxssr1 Erorjqd= Lo Pxolqr1

^45` Euxqhoor/ J1/ +4<<5,= �Xq prghoor jhqhud}lrqdoh gho phufdwr gho odyrur

lwdoldqr�/ Srolwlfd Hfrqrplfd/ 7/ 9404331

^46` Euxqhoor/ J1/ dqg Fkhffkl/ G1/ +4<<:,= �Uhodwlyh Zdjhv lq dq Rshq Hfrq0
rp|= wkh Srvw0Zdu Lwdoldq H{shulhqfh�/ plphr1

^47` Euxqhoor/ J1/ Oxsl/ F1/ dqg Ruglqh/ S1/ +4<<;,= �Uhjlrqdo Glvsdulwlhv dqg

wkh Lwdoldq QDLUX�/ Irqgd}lrqh HQL Hqulfr Pdwwhl Zrunlqj Sdshu :40<;/

iruwkfrplqj lq R{irug Hfrqrplf Sdshuv1

^48` Fdedoohur/ U1/ dqg Kdpprxu/ P1/ +4<<;,= �Mreohvv Jurzwk= Dssursuldelo0
lw|/ Idfwru Vxevwlwxwlrq dqg Xqhpsor|phqw�/ Fduqhjlh0Urfkhvwhu Frqihu0

hqfh rq Sxeolf Srolf|/ 7;/ 840<71

^49` Fdopiruv/ O1/ +4<<:,= �Xqhpsor|phqw/ Oderu Pdunhw Uhirup dqg

HPX�/Vwrfnkrop Xqlyhuvlw|/ plphr1
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^4:` Fdopiruv/ O1/ +4<<;,= �Pdfurhfrqrplf Srolf|/ Zdjh Vhwwlqj dqg Hpsor|0

phqw= Zkdw Gl�huhqfh Grhv wkh HPXPdnhB�/ R{irug Uhylhz ri Hfrqrplf

Srolf|/ 47/ 45807;1

^4;` Fdopiruv/ O1/ dqg Kruq/ K1/ +4<;8,= �Fodvvlfdo Xqhpsor|phqw/ Dffrppr0
gdwlrq Srolflhv dqg wkh Dgmxvwphqw ri Uhdo Zdjhv�/ Vfdqglqdyldq Mrxuqdo

ri Hfrqrplfv/ ;:/ 5670941

^4<` Fdvdyrod/ S1/ Jdyrvwr/ D1/ dqg Vhvwlwr/ S1/ +4<<8,= �Vdodul h phufdwl gho

odyrur orfdol�/ Odyrur h Uhod}lrql Lqgxvwuldol/ 5/ 6<0;61

^53` Fdvhood/ D1/ +4<<6,= Glvfxvvlrq ri Nuxjpdq/ lq I1 Jldyd}}l/ dqg I1 Wruuhv

+hgv1,/ Dgmxvwphqw dqg Jurzwk lq wkh Hxurshdq Prqhwdu| Xqlrq1 Fdp0

eulgjh= Fdpeulgjh Xqlyhuvlw| Suhvv1

^54` Frqwlql/ E1/ Jdyrvwr/ D1/ Uhyhool/ U1/ dqg Vhvwlwr/ S1/ +4<<5,= �Fuhd}lrqh h

glvwux}lrqh gl srvwl gl odyrur lq Lwdold�/ Edqfd g*Lwdold/ Whpl gl glvfxvvlrqh

q14::1

^55` Frqwlql/ E1/ dqg Udslwl/ I1/ +4<<7,= �\rxqj Lq Rog Rxw= qxryl sdwwhuq gl

prelolwã qhoo*hfrqrpld lwdoldqd�/ Odyrur h Uhod}lrql Lqgxvwuldol/ 4/ 840:91

^56` Ghfuhvvlq/ M1/ dqg Idwdv/ D1/ +4<<8,= �Uhjlrqdo Oderxu Pdunhw G|qdplfv
lq Hxursh�/ Hxurshdq Hfrqrplf Uhylhz/ 6</ 495:049881

^57` Gh Judxzh/ S1/ +4<<:,= Wkh Hfrqrplfv ri Prqhwdu| Lqwhjudwlrq1 R{irug=

R{irug Xqlyhuvlw| Suhvv1

^58` Hlfkhqjuhhq/ E1/ +4<<6,= �Oderu Pdunhwv dqg Hxurshdq Prqhwdu| Xql�0

fdwlrq�/ lq S1 Pdvvrq/ dqg P1 Wd|oru/ Srolf| Lvvxhv lq wkh Rshudwlrq ri

Fxuuhqf| Xqlrqv1 Fdpeulgjh= Fdpeulgjh Xqlyhuvlw| Suhvv1

^59` Idlql/ U1/ +4<<6,= �Vwhvvr odyrur glyhuvr vdodulrB�/ lq I1 Jdolpehuwl/ I1
Jldyd}}l/ Shqdwl dqg J1 Wdehoolql/ Qxryh Iurqwlhuh ghood srolwlfd hfrqrplfd1

Plodqr= Lo Vroh 57 ruh1

^5:` Idlql/ U1/ +4<<<,= �Wudgh Xqlrqv dqg Uhjlrqdo Ghyhorsphqw�/ Hxurshdq

Hfrqrplf Uhylhz/ 76/ 78:07:71

^5;` Idlql/ U1/ Jdool/ J1/ dqg Urvvl/ I1/ +4<<9,= �Prelolwã h glvrffxsd}lrqh lq
Lwdold= xq*dqdolvl ghoo*r�huwd gl odyrur�/ Fhqwur Vwxgl Frq�qgxvwuld/ Zrun0
lqj Sdshu q191

^5<` Idwdv/ D1/ +4<<:,= �HPX= Frxqwulhv ru UhjlrqvB Ohvvrqv iurp wkh UHPV

H{shulhqfh�/ Hxurshdq Hfrqrplf Uhylhz/ 74/ :760:841

^63` Jldyd}}l/ I1 dqg Vsdyhqwd/ O1/ +4<;<,= �Lwdo| 0 Wkh Uhdo H�hfwv ri Lq dwlrq

dqg Glvlq dwlrq�/ Hfrqrplf Srolf|/ ;/ 46604:41

^64` Nuxjpdq/ S1/ +4<<6d,= Jhrjudsk| dqg Wudgh1 Fdpeulgjh/ Pdvv1= PLW

Suhvv1

^65` Nuxjpdq/ S1/ +4<<6e,= �Ohvvrqv ri Pdvvdfkxvhwv iru HPX�/ lq I1 Jldyd}}l

dqg I1 Wruuhv +hgv1,/ Dgmxvwphqw dqg Jurzwk lq wkh Hxurshdq Prqhwdu|

Xqlrq1 Fdpeulgjh= Fdpeulgjh Xqlyhuvlw| Suhvv1
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^66` Mrkdqvhq/ V1/ +4<<8,= Olnholkrrg0Edvhg Lqihuhqfh lq Frlqwhjudwhg Yhfwru

Dxwruhjuhvvlyh Prghov1 R{irug= R{irug Xqlyhuvlw| Suhvv1

^67` Od|dug/ U1/ Qlfnhoo/ V1/ dqg Mdfnpdq/ U1/ +4<<4,= Xqhpsor|phqw1 R{irug=

R{irug Xqlyhuvlw| Suhvv1

^68` Pd}}rwwd/ I1/ +4<<;,= �Vdodulr gl ulvhuyd h suredelolwã gl vxffhvvr ghood

ulfhufd gl odyrur lq Lwdold= xqd vwlpd vxo qxryr sdqho LVWDW�/ Odyrur h

Uhod}lrql Lqgxvwuldol/ 8/ 44804:71

^69` PdfNlqqrq/ M1J1/ Kdxj/ D1D1/ dqg Plfkholv/ O1/ +4<<9,= �Qxphulfdo Glvwul0
exwlrq Ixqfwlrqv ri Olnholkrrg Udwlr whvwv iru Frlqwhjudwlrq�/ JUHTDP/
plphr1

^6:` Qlfnhoo/ V1M1/ +4<<;,= �Xqhpsor|phqw= Txhvwlrqv dqg Vrph Dqvzhuv�/ Hfr0
qrplf Mrxuqdo/ 43;/ ;350;491

^6;` Shudffkl/ I1 dqg Urvvl/ Q1= +4<<8,= �Qrqrvwdqwh wxwwr ë xqd ulirupd�/

Xqlyhuvlw| ri Urph LL/ plphr1

^6<` Shqfk/ O1/ Vhvwlwr/ S1 dqg Iurqwlql/ H1 +4<<<,= �Vrph Xqsohdvdqw Dulwk0

phwlfv ri Uhjlrqdo Xqhpsor|phqw lq Hxursh1 Duh wkhuh dq| ohvvrqv iru

HPXB�/ Hxurshdq Frpplvvlrq/ Euxvvhov/ plphr1

^73` Skhosv/ H1V1/ +4<<7,= Vwuxfwxudo Voxpsv1 Kduydug= Kduydug Xqlyhuvlw|

Suhvv1

^74` Udpd/ P1/ dqg Wdehoolql/ J1/ +4<<;,= �Oree|lqj e| Fdslwdo dqg Oderu

ryhu Wudgh dqg Oderu Pdunhw Srolflhv�/ Hxurshdq Hfrqrplf Uhylhz/ 75/

45<8046491

^75` Vdlqw Sdxo/ J1/ +4<<:,= �Hfrqrplf Lqwhjudwlrq/ Idfwru Prelolw| dqg Zdjh

Frqyhujhqfh�/ FHSU Glvfxvvlrq Sdshu q1 48<:1

^76` Vkhdwkhu/ V1M1/ dqg Mrqhv/ P1F1/ +4<<4,= �D Uholdeoh Gdwd0Edvhg Edqg0

zlgwk Vhohfwlrq Phwkrg iru Nhuqho Ghqvlw| Hvwlpdwlrq�/ Mrxuqdo ri wkh

Ur|do Vwdwlvwlfdo Vrflhw|/ 59/ Vhulhv E/ 9;609<31

^77` Ylqdov/ M1/ dqg Mlphqr/ M1/ +4<<9,= �Prqhwdu| Xqlrq dqv Hxurshdq Xqhp0

sor|phqw�/ FHSU Glvfxvvlrq Sdshu q1 47;81
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