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Wkh zdjh vwuxfwxuhv ri vhyhudo RHFG frxqwulhv h{shulhqfhg/ ryhu wkh odvw ghfdghv/

vljql�fdqw fkdqjhv1 Ryhudoo zdjh lqhtxdolw| dqg zdjh gl�huhqwldov dfurvv gli0

ihuhqw jurxsv ri zrunhuv vkrzhg d pdunhg ghsduwxuh zlwk uhvshfw wr wkh wuhqgv

zklfk kdg fkdudfwhul}hg hduolhu shulrgv1 Lq wklv uhvshfw/ ydulrxv idfwruv/ erwk ri

hfrqrplf dqg lqvwlwxwlrqdo vrxufh/ frqwulexwhg wr uh0vkdslqj wkh glvwulexwlrq ri

zdjhv1 Pdmru fkdqjhv rffxuuhg lq wkh glvwulexwlrq ri wkh oderu irufh e| hgxfd0

wlrqdo ohyho dqg e| oderu pdunhw vnloov/ sduwo| gulyhq e| wkh hgxfdwlrqdo fkrlfhv

ri wkh �ede| errp� jhqhudwlrq dqg sduwo| gxh wr wkh fkdqjlqj vwuxfwxuh ri

hpsor|phqw iroorzlqj wkh gl�xvlrq ri frpsxwhu whfkqrorjlhv1

Wzr ohdglqj h{sodqdwlrqv kdyh ehhq r�huhg wr dffrxqw iru wkh revhuyhg

fkdqjhv lq uhodwlyh zdjhv= rqh vwru| kdv hpskdvl}hg wkh uroh ri pdunhw irufhv

dqg wkh hyroxwlrq ri +uhodwlyh, vxsso| dqg ghpdqg> dqrwkhu vwru| kdv vwuhvvhg

wkh uroh ri oderu pdunhw lpshuihfwlrqv dqg lqvwlwxwlrqdo duudqjhphqwv1 Wkh iru0

phu dssurdfk irfxvhv pdlqo| rq ghprjudsklf fkdqjhv/ dgyhuvh vkliwv lq vxsso|

dqg ghpdqg iru surgxfwv/ vnloo0eldvhg whfkqrorjlfdo fkdqjh/ dqg wkh lqfuhdvhg

joredol}dwlrq ri wudgh +RHFG/ 4<<9> Jrwwvfkdon dqg Vphhglqj/ 4<<:> Ehupdq hw

do1 +4<<7,> Dfhprjox +5333,,1 Wkh odwwhu dssurdfk dgyrfdwhv wkh lpsruwdqfh ri

wudgh xqlrqv/ ri froohfwlyh edujdlqlqj sudfwlfhv dqg ri surgxfw dqg oderu pdunhw

uhjxodwlrqv +Eodx dqg Ndkq/ 4<<9> Iruwlq dqg Ohplhx{/ 4<<:> GlQdugr/ hw do1/

4<<9,1

Fkdqjhv kdyh kdg gl�huhqw lpsdfw rq |rxqjhu dqg roghu frkruwv1 Fdug dqg

Ohplhx{ +5333,/ iru lqvwdqfh/ xvh gdwd rq zrunhuv ri gl�huhqw djh jurxsv wr

vkrz wkdw lq wkh XV pxfk ri wkh ulvh lq wkh froohjh0kljk vfkrro zdjh jds fdq

eh dwwulexwhg wr fkdqjhv lq wkh uhodwlyh hduqlqjv ri |rxqjhu froohjh0hgxfdwhg

zrunhuv1 Wkh| dovr vkrz wkdw wklv vkliw lq wkh vwuxfwxuh ri uhwxuqv wr froohjh

judgxdwhv vkduhv d frpprq sdwwhuq lq wkh XN dqg Fdqdgd/ zkhuh hgxfdwlrqdo

zdjh gl�huhqwldov kdyh ulvhq iru |rxqjhu phq zkloh uhpdlqlqj vwdeoh ru hyhq

ghfolqlqj iru roghu phq1

Zkloh wkhuh lv dq h{whqvlyh olwhudwxuh lqyhvwljdwlqj wkh hyroxwlrq ri wkh fro0
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ohjh zdjh jds lq wkh Qruwk Dphulfdq dqg Eulwlvk h{shulhqfhv + vhh iru lqvwdqfh

Erxqg dqg Mrkqvrq/ 4<<5> Ndw} dqg Dxwru/ 4<<<,/ uhodwlyho| olwwoh lv nqrzq

derxw wkh +frqwlqhqwdo, Hxurshdq h{shulhqfh1 Zh eholhyh wkdw d ehwwhu xqghu0

vwdqglqj ri wkh Hxurshdq fdvh lv lqwhuhvwlqj qrw rqo| lq lwvhoi/ exw dovr ehfdxvh

wkh frxqwulhv lqyroyhg vkrz d uhodwlyho| kljk ghjuhh ri yduldwlrq lq wkh hyrox0

wlrq ri uhodwlyh sulfhv dqg txdqwlwlhv iru gl�huhqw vnloov dqg h{klelw vljql�fdqw

lqvwlwxwlrqdo glyhuvlw|1

Lq wklv sdshu zh xvh gdwd iru wzr frkruwv ri pdohv wr vwxg| wkh uhfhqw

hyroxwlrq ri wkh froohjh zdjh jds lq 43 Hxurshdq frxqwulhv dqg kljkoljkw erwk

frpprq wuhqgv dqg frxqwu| vshfl�f gl�huhqfhv1 Zh irfxv rq frkruw gdwd iru

wzr uhdvrqv/ wr glvhqwdqjoh frpsrvlwlrq h�hfwv iurp jhqxlqh fkdqjhv lq uhodwlyh

zdjhv> dqg wr dvn zkhwkhu wkh sdwwhuqv lq wkh g|qdplfv ri wkh froohjh zdjh jds

xqfryhuhg iru wkh XV dqg rwkhu Dqjor0Vd{rq frxqwulhv dsso| dovr wr wkh uhvw ri

Hxursh1

Wklv vwxg| xvhv d xqltxh gdwd vhw wkdw frpsulvhv wzr frkruwv dqg 43 Hxur0

shdq frxqwulhv iurp wkh hduo| wr plg 4<;3v wr wkh plg wr odwh 4<<3v1 Zh eholhyh

wkdw rxu frqwulexwlrq wr wkh h{lvwlqj olwhudwxuh lv wzrirog= �uvw/ dqg prvw re0

ylrxvo|/ zh r�hu d eurdg Hxurshdq shuvshfwlyh wr wkh uhfhqw hyroxwlrq ri wkh

froohjh zdjh jds> vhfrqg/ zh h{sorlw wkh ulfk lqvwlwxwlrqdo yduldwlrq ri Hxurshdq

oderu pdunhwv wr fruuhodwh wkh ohyhov dqg wuhqgv lq wkh froohjh zdjh jds zlwk

wkh ohyhov dqg fkdqjhv lq Hxurshdq oderu pdunhw lqvwlwxwlrqv1

Wr suhylhz rxu uhvxowv/ zh �qg hylghqfh ri vljql�fdqw furvv frxqwu| gl�hu0

hqfhv lq wkh ohyho dqg jurzwk ri wkh froohjh zdjh jds1 Wkhuh lv dovr hylghqfh wkdw

erwk wkh ohyho dqg wkh jurzwk ri wkh froohjh zdjh jds vljql�fdqwo| gl�hu ehwzhhq

frkruwv1 Hvwlpdwhg jurzwk wxuqv rxw wr eh qhjdwlyho| fruuhodwhg wr fkdqjhv lq

uhodwlyh vxsso| dqg srvlwlyho| fruuhodwhg erwk wr dq lqgh{ ri ehwzhhq lqgxvwulhv

ghpdqg vkrfnv dqg wr wkh orqj uxq udwh ri oderu surgxfwlylw| jurzwk1 Wkh

odwwhu �qglqj lv frqvlvwhqw zlwk gl�huhqw ghpdqg vlgh h{sodqdwlrqv/ lqfoxglqj

vnloo eldvhg whfkqlfdo fkdqjh dqg fdslwdo 0 vnloo frpsohphqwdulw|1 Lqvwlwxwlrqdo

fkdqjhv dovr pdwwhu/ dqg zh �qg wkdw frxqwulhv wkdw kdyh h{shulhqfhg d ghfolqh

lq xqlrq ghqvlw|/ lq wkh fhqwudol}dwlrq ri wkh zdjh edujdlq dqg lq hpsor|phqw
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surwhfwlrq phdvxuhv kdyh dovr kdg d idvwhu jurzwk lq wkh froohjh zdjh jds1

Wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 lqwurgxfhv wkh wkhruhwlfdo iudph0

zrun1 Wkh qh{w vhfwlrq ghvfulehv wkh gdwd dqg surylghv dq ryhuylhz ri wkh pdlq

idfwv1 Vhfwlrq 7 frqwudvwv djjuhjdwh dqg frkruw vshfl�f froohjh zdjh jdsv dqg

Vhfwlrq 8 suhvhqwv dqg hvwlpdwhv d vlpsoh vwdwlvwlfdo prgho1 Lq wkh odvw vhfwlrq/

zh fruuhodwh wkh ohyho dqg wkh hyroxwlrq ri frkruw vshfl�f froohjh zdjh jdsv

wr wkh ohyhov dqg fkdqjhv lq uhodwlyh vxsso|/ uhodwlyh ghpdqg dqg lqvwlwxwlrqdo

frqvwudlqwv1 Frqfoxvlrqv iroorz1

� � ������
	�� ���������

Iroorzlqj wkh frqfhswxdo dssurdfk vxjjhvwhg e| Erxqg dqg Mrkqvrq +4<<5,/

zh prgho uhodwlyh zdjh g|qdplfv dv wkh frpelqdwlrq ri frpshwlwlyh pdunhw

irufhv dqg qrq 0 frpshwlwlyh idfwruv dulvlqj iurp pdunhw lpshuihfwlrqv dv zhoo

dv lqvwlwxwlrqdo duudqjhphqwv +Ndw} dqg Dxwru/ 4<<<> Fdug dqg Ohplhx{/ 5333,1

Lq wklv frqwh{w/ revhuyhg +orj, zdjhv +Z , fdq eh ghfrpsrvhg lqwr d *odwhqw*

frpshwlwlyh +orj, zdjh ohyho +Zh, dqg dq dgglwlrqdo qrq 0 frpshwlwlyh +orj, uhqw

+P, wkdw dffrxqwv iru dq| ghyldwlrq ri wkh dfwxdo zdjh iurp wkh pdunhw fohdulqj

zdjh4 1 Wkh zdjh ri jurxs m fdq eh vshfl�hg dv wkh vxp ri wkh frpshwlwlyh zdjh

dqg uhqwv

Zm @Zh>m .Pm +4,

Zklovw wkh frpshwlwlyh zdjh fdq eh wkrxjkw ri dv dulvlqj iurp wkh lqwhudfwlrq

ri uhodwlyh vxsso| dqg ghpdqg/ uhqwv ruljlqdwh iurp gl�huhqw vrxufhv/ lqfoxglqj

qrq 0 frpshwlwlyh dqg lqvwlwxwlrqdo idfwruv1 Xvlqj wkh deryh ghfrpsrvlwlrq/ wkh

frkruw dqg frxqwu| vshfl�f froohjh 0 kljk vfkrro zdjh jds fdq eh zulwwhq dv

iroorzv +lq orjv,

4Phdvxuhphqw sureohpv uhodwhg wr xqrevhuydeoh qrqshfxqldu| dvshfwv ri wkh mre uhzdug

vwuxfwxuh fdq dovr frqwulexwh wr ghyldwlrqv ri revhuyhg zdjhv iurp wkhlu frpshwlwlyh ohyho1
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ufmw @
Zhmxfw

Zhmvfw

.

Pmxfw

Pmvfw

+5,

zkhuh wkh vxevfulsw x lv iru froohjh/ v lv iru +xsshu, vhfrqgdu| vfkrro/ w lv iru

wlph/ f lv iru wkh frxqwu| dqg m lv iru wkh eluwk frkruw1 Vlqfh hduqlqjv jurz zlwk

lqglylgxdo djh/ zh fdq uh 0 zulwh wkh frpshwlwlyh zdjh jds dv

Zhmxfw

Zhmvfw

@

Zhmxf3

Zhmvf3

h�fmDmxfw

h�fmDmvfw

+6,

zkhuh D lv lqglylgxdo djh dqg wkh vxevfulsw 3 uhihuv wr wkh pdunhw zdjh qhw ri

djh h�hfwv1 Vlqfh Dmxfw * Dmvfw/ djh fdq eh ghfrpsrvhg dv

Dmxfw @ Dmvfw @ Dmf3 . w +7,

zkhuh w lv d olqhdu wlph wuhqg/ Dmf3 lv djh dw wkh ehjlqqlqj ri wkh vdpsoh shulrg

iru frkruw m/ dqg zh fdq zulwh wkh frpshwlwlyh zdjh dv

Zhmxfw

Zhmvfw

@
Zhmxf3

Zhmvf3

h
+�fm��fm,+Dmf3.w,

+8,

Vlploduo|/ zh fdq ghfrpsrvh qrq frpshwlwlyh uhqwv lqwr d wlph lqyduldqw dqg

d wlph yduldqw frpsrqhqw dv iroorzv

Pmxfw

Pmvfw

@
Pmxf3

Pmvf3

h
�fmw +9,

Zh qh{w uhvwulfw dwwhqwlrq wr wzr frkruwv dqg gh�qh djjuhjdwh kljk vfkrro

dqg froohjh oderu dv iroorzv

Vfw @ ^�4fV
�
4fw . �5fV

�
5fw`

4
� +:,

Xfw @ ^�4fX
�
4fw . �5fX

�
5fw`

4
� +;,

zkhuh V4 / V5/ X4 dqg X5 duh kljk vfkrro dqg froohjh oderu iru wkh roghu dqg

wkh |rxqjhu frkruw dqg �mf dqg �mf duh uhodwlyh h!flhqf| sdudphwhuv1 Qh{w/

dvvxph d FHV surgxfwlrq ixqfwlrq

\fw @ ^�vfwV
�
fw . �xfwX

�
fw`

4
� +<,
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zkhuh � duh hgxfdwlrq 0 vshfl�f whfkqlfdo vkliw sdudphwhuv1

Xvlqj wkh idfw wkdw wkh frpshwlwlyh zdjh lv htxdo wr wkh ydoxh ri wkh pdujlqdo

surgxfw/ wkh froohjh zdjh jds iru hdfk frkruw fdq eh zulwwhq dv

ufmw @ oq
�xfw

�vfw

. +� � �, oq
Xfw

Vfw

. oq
�mf

�mf

. +�fm � �fm,+Dmf3 . w,

.+� � 4, oq
Kmfw

Vmfw

.
Pmxf3

Pmvf3

. �fmw +43,

Vlqfh zh frqvlghu rqo| wkh vdpsoh shulrg wkdw iroorzv wkh frpsohwlrq ri

ixoo wlph hgxfdwlrq/ wkh uhodwlyh vxsso| ri froohjh dqg kljk vfkrro judgxdwhv lq

hdfk frkruw lv urxjko| frqvwdqw ryhu wlph1 Khqfh/ wkh deryh h{suhvvlrq fdq eh

zulwwhq dv

ufmw @

�
oq
�mf

�mf

. +� � 4, oq
Kmf

Vmf

. +�fm � �fm,Dmf3 .
Pmxf3

Pmvf3

�

.

�
oq
�xfw

�vfw

. +� � �, oq
Xfw

Vfw

. +�fm � �fm . �fm,w

�
+44,

Wkh �uvw hohphqw rq wkh uljkw kdqg vlgh ydulhv rqo| e| frxqwu| dqg frkruw

dqg lv d wlph lqyduldqw frxqwu| vshfl�f frkruw h�hfw1 Wkh vhfrqg hohphqw ydulhv

e| frxqwu|/ frkruw dqg ryhu wlph1 Wkhuhiruh wkh prgho lpsolhv wkdw wkh hyroxwlrq

ri wkh froohjh zdjh jds lq hdfk frxqwu| fdq eh ghfrpsrvhg lqwr wlph h�hfwv/

frkruw h�hfwv dqg lqwhudfwlrqv ehwzhhq wlph dqg frkruw h�hfwv1 Wlph lqyduldqw

h�hfwv lqfoxgh frkruw 0 vshfl�f uhodwlyh vxsso| dqg h!flhqf| sdudphwhuv/ djh

dw wkh ehjlqqlqj ri wkh vdpsoh shulrg dqg lqvwlwxwlrqdo h�hfwv d�hfwlqj qrq

0 frpshwlwlyh uhodwlyh suhpld1 Wlph yduldqw h�hfwv lqfoxgh djjuhjdwh uhodwlyh

vxsso| dqg whfkqlfdo vkliwv/ gl�huhqfhv lq hduqlqjv sur�ohv dqg fkdqjlqj qrq

frpshwlwlyh uhqwv1

Rxu sulpdu| lqwhuhvw lq wkh uhvw ri wkh sdshu lv wr dvvhvv zkhwkhu erwk

frxqwu| dqg frkruw h�hfwv sod| d vljql�fdqw uroh lq ghwhuplqlqj wkh ohyho dqg

wkh hyroxwlrq ri wkh froohjh zdjh jds lq Hxurshdq frxqwulhv dqg wr hydoxdwh

wkh uroh sod|hg e| lqvwlwxwlrqv ylv0ã0ylv pdunhw irufhv lq wkh revhuyhg sdwwhuqv
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ri hgxfdwlrqdo zdjh gl�huhqwldov1 Ehiruh wxuqlqj wr wkh hvwlpdwhv/ wkh iroorzlqj

vhfwlrq ghvfulehv wkh gdwd dqg suhvhqwv dq ryhuylhz ri wkh uhohydqw vw|ol}hg idfwv

iru wkh whq Hxurshdq frxqwulhv frqvlghuhg lq wklv vwxg|1

� �� ������� ���� ���� �� �����
��

Frpsdudwlyh zrun rq hgxfdwlrqdo dwwdlqphqw dqg uhwxuqv lv jhqhudoo| edvhg

rq wkh LVFHG gh�qlwlrqv lpsohphqwhg e| wkh RHFG/ wkdw wu| wr vwdqgdug0

l}h dqg udqn gl�huhqw hgxfdwlrqdo ohyhov lqwr sulpdu|/ vhfrqgdu| dqg whuwldu|

hgxfdwlrq1 Zkloh wklv vwdqgdugl}dwlrq lv qrw zlwkrxw sureohpv +vhh Pdqqlqj

dqg Pdqdfrugd/ 5333> Iuhhpdq dqg Vfkhwwndw/ 5333,/ lw kdv ehhq zlgho| xvhg

lq wkh olwhudwxuh dqg uhsuhvhqwv d xvhixo ehqfkpdun iru zrun lq wkh duhd1 Rxu

gdwd vhw lv vwuxfwxuhg lq wkh irup ri d svhxgr sdqho 0 e| hgxfdwlrqdo ohyhov dqg

frkruwv 0 rewdlqhg iurp qdwlrqdo plfurgdwd +furvv vhfwlrqv ri lqglylgxdov,1 Iru

hdfk frxqwu|/ wkh pdsslqj iurp vfkrro dwwdlqphqw wr wkh LVFHG fodvvl�fdwlrq

iroorzv wkh RHFG jxlgholqhv dqg grhv qrw yhu| ryhu wlph1

Zh xvh dyhudjh +krxuo|, zdjhv ri ixoo wlph pdoh hpsor|hhv +sduw wlphuv duh

lqfoxghg rqo| lq Iudqfh/ exw wkh| duh ihz, e| hgxfdwlrqdo dwwdlqphqw +frpsxo0

vru|/ xsshu vhfrqgdu| dqg whuwldu|, iru 43 Hxurshdq frxqwulhv ryhu wkh shulrg

udqjlqj iurp wkh hduo| wr plg 4<;3v wr wkh plg wr odwh 4<<3v/ ghshqglqj rq

wkh frxqwu|1 Wkh gh�qlwlrq ri hgxfdwlrqdo dwwdlqphqw iroorzv wkh LVFHG fodv0

vl�fdwlrq= frpsxovru| hgxfdwlrq vsdqv LVFHG ohyhov 4 dqg 5/ xsshu vhfrqgdu|

hgxfdwlrq fruuhvsrqgv wr LVFHG ohyhov 6 dqg 7 dqg whuwldu| hgxfdwlrq uhihuv wr

LVFHG ohyhov kljkhu wkdq 71

Rq wkh edvlv ri wkh deryh fodvvl�fdwlrq/ zh xvh wzr dowhuqdwlyh gh�qlwlrqv

ri wkh hgxfdwlrqdo zdjh jds= wkh �froohjh 0 kljk vfkrro� zdjh jds lq wkh pdlq

wh{w dqg wkh �froohjh 0 ohvv wkdq froohjh� zdjh jds lq wkh Dsshqgl{1 Wkh iruphu

gh�qlwlrq/ wkdw lv zlgho| xvhg lq wkh Qruwk Dphulfdq olwhudwxuh dv d sur{| iru

wkh vnloohg 0 xqvnloohg zdjh jds/ h{foxghv lqglylgxdov zlwk rqo| frpsxovru| hgx0

fdwlrq/ zkr duh dq lpsruwdqw iudfwlrq ri wkh oderu irufh/ hvshfldoo| lq Vrxwkhuq

Hxursh1 Wkhvh lqglylgxdov duh w|slfdoo| xqvnloohg dqg duh lqfoxghg lq wkh vhfrqg

:



gh�qlwlrq ri wkh jds/ wkdw zh lqwurgxfh dv d frpsohphqw wr rxu pdlq uhvxowv1

Lq erwk fdvhv zh gh�qh wkh jds dv wkh orj ri wkh udwlr ri dyhudjh +krxuo|, zdjhv

5 1

Wkh frxqwulhv lqfoxghg lq wklv vwxg| duh Dxvwuld/ Ghqpdun/ Ilqodqg/ Iudqfh/

+Zhvw, Jhupdq|/ Lwdo|/ Wkh Qhwkhuodqgv/ Sruwxjdo/ Vzlw}huodqg dqg wkh XN1

Ixuwkhu ghwdlov rq gdwd vrxufhv duh surylghg lq wkh Gdwd Dsshqgl{1

Lq Iljxuh 4 zh xvh gdwd iurp doo frkruwv wr sorw wkh dyhudjh froohjh 0 kljk

vfkrro zdjh jds iru hdfk frxqwu|/ dw wkh ehjlqqlqj dqg dw wkh hqg ri wkh dydlodeoh

vdpsoh shulrg6 1 Iru prvw frxqwulhv/ zh wdnh wkh plg 4<;3v dv wkh vwduwlqj

gdwh dqg wkh plg wr odwh 4<<3v dv wkh hqglqj gdwh7 1 Zh vprrwk vkruw whup

yduldwlrqv e| xvlqj +zhljkwhg, dyhudjhv ri wzr frqvhfxwlyh |hduv1 Li wkh zdjh

jds e| hgxfdwlrq glg qrw fkdqjh vljql�fdqwo| ryhu wkh shulrg/ frxqwulhv zrxog

eh glvwulexwhg dorqj wkh 78� olqh= wkrvh zlwk odujhu jdsv srvlwlrqhg lq wkh xsshu0

uljkw fruqhu/ dqg wkrvh zlwk vpdoohu jdsv wr wkh orzhu 0 ohiw fruqhu1 Ghyldwlrqv

iurp wkh vrolg olqh vxjjhvw fkdqjhv lq wkh jdsv1

Frqwudu| wr wkh jhqhudo shufhswlrq ri d zlghvsuhdg vljql�fdqw lqfuhdvh ri

froohjh zdjh jdsv/ wkh hylghqfh vxjjhvwv wkh suhvhqfh ri vljql�fdqw khwhurjhqhlw|

dfurvv Hxurshdq frxqwulhv1 Lq vrph frxqwulhv/ wkh froohjh zdjh jds kdv lqfuhdvhg

ryhu wkh shulrg +Ghqpdun/ Sruwxjdo/ XN/ Lwdo|/ Vzlw}huodqg dqg Ilqodqg,/ zkloh

lq rwkhu frxqwulhv lw kdv uhpdlqhg uhodwlyho| vwdeoh +Iudqfh/ Jhupdq| dqg Wkh

Qhwkhuodqgv, ru hyhq ghfolqhg +Dxvwuld,1

Wkh sdwwhuqv suhvhqwhg vr idu fdq suryh wr eh ryhuo| uhvwulfwlyh zkhq vlj0

ql�fdqw gl�huhqfhv dfurvv djh jurxsv h{lvw1 Lq sduwlfxodu/ e| lqwhudfwlqj zlwk

vxffhvvlyh oderu pdunhw frkruwv/ erwk pdunhw dqg lqvwlwxwlrqdo irufhv fdq frq0

wulexwh wr dowhu wkh zdjh glvwulexwlrq qrw rqo| e| vnloo exw dovr dfurvv gl�huhqw

djh jurxsv zlwklq hdfk vnloo jurxs1 Wkhvh lvvxhv duh dgguhvvhg lq wkh iroorzlqj

vhfwlrq1

5Zdjhv duh jurvv ri wd{hv lq doo frxqwulhv zlwk wkh h{fhswlrq ri Dxvwuld dqg Lwdo|1
6Iljxuh D4 lq wkh Dsshqgl{ suhvhqwv vlplodu hylghqfh iru wkh froohjh 0 ohvv wkdq froohjh

jds1
7Ehfdxvh ri gdwd dydlodelolw|/ wkh vwduwlqj gdwh lv 4<<3 iru Iudqfh dqg 4<<5 iru Vzlw}huodqg1

;
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Wkh ryhuylhz suhvhqwhg deryh pdlqwdlqv wkdw lq rughu wr vwxg| wkh froohjh zdjh

jds lw lv vx!flhqw wr orrn dw dyhudjh froohjh dqg kljk vfkrro +krxuo|, zdjhv/

wkxv lpsolflwo| dvvxplqj wkdw zrunhuv ehorqjlqj wr gl�huhqw djh jurxsv duh

shuihfwo| vxevwlwxwdeoh lq surgxfwlrq/ wkdw hfrqrplf vkrfnv duh olnho| wr kdyh

wkh vdph lpsdfw rq gl�huhqw frkruwv dqg/ �qdoo|/ wkdw qr vljql�fdqw fkdqjhv lq

wkh frpsrvlwlrq dqg txdolw| ri vxffhvvlyh frkruwv fdq rffxu1 Lq rwkhu zrugv/

zdjh gl�huhqwldov iru gl�huhqw djh jurxsv vkrxog ulvh dqg idoo sursruwlrqdoo|

ryhu wlph zlwk d vwuxfwxuh wkdw lv/ lq sulqflsoh/ ixoo| dffrxqwhg e| djh dqg |hdu

h�hfwv1

Zkhq uhodwlyh zdjhv ydu| dprqj gl�huhqw frkruwv ri zrunhuv/ krzhyhu/ wkh

hyroxwlrq ryhu wlph ri wkh dyhudjh froohjh zdjh jds ghshqgv erwk rq wkh g|0

qdplfv ri frkruw 0 vshfl�f uhodwlyh zdjhv dqg rq wkh fkdqjlqj frpsrvlwlrq ri

hpsor|phqw e| frkruw1 Iru lqvwdqfh/ wkh dyhudjh froohjh zdjh jds frxog eh

lqfuhdvlqj ryhu wlph hlwkhu ehfdxvh wkh uhodwlyh zdjh sdlg wr froohjh zrunhuv lv

lqfuhdvlqj dfurvv frkruwv ru ehfdxvh wkh |rxqjhu frkruw h{shulhqfhv d kljkhu

zdjh jds wkdq wkh roghu frkruw1 Ryhu wlph/ wkh roghu frkruw lv qdwxudoo| skdvhg

rxw dqg wkh |rxqjhu frkruw pryhv lq1 Lq wklv fdvh/ wkh kljkhu zdjh jds hqmr|hg

e| wkh odwwhu frkruw lv vx!flhqw wr jhqhudwh dq lqfuhdvlqj zdjh jds hyhq wkrxjk

wkh jds lwvhoi grhv qrw ydu| ryhu wlph1 Zh wu| wr glvhqwdqjoh frpsrvlwlrq h�hfwv

iurp fkdqjhv lq uhodwlyh zdjhv e| xvlqj frkruw gdwd/ dqg e| irfxvlqj rq wkh

hyroxwlrq ryhu wlph ri wkh froohjh zdjh jds iru sduwlfxodu frkruwv1

Iru hdfk frxqwu|/ zh vhohfw wzr frkruwv/ rqh wkdw frpsulvhv lqglylgxdov eruq

ehwzhhq 4<73 dqg 4<7< dqg wkh rwkhu frpsulvlqj wkrvh eruq ehwzhhq 4<83 dqg

4<8<1 Zh fkrrvh whq |hduv udqjhv lq rughu wr kdyh d uhdvrqdeoh qxpehu ri revhu0

ydwlrqv lq hdfk frkruw1 Lqglylgxdov eruq ehiruh 4<73 duh h{foxghg/ erwk ehfdxvh

wkh| zhqw wr vfkrro hlwkhu ehiruh ru gxulqj wkh Vhfrqg Zruog Zdu dqg ehfdxvh

wkhlu qxpehuv ghfolqh udslgo| lq qdwlrqdo vxuyh|v gxulqj wkh 4<;3v dqg 4<<3v1

Iru hdfk frkruw/ zh jurxs lqglylgxdov e| ohyho ri hgxfdwlrqdo dwwdlqphqw +xsshu

<



vhfrqgdu| dqg whuwldu| hgxfdwlrq,1 Zlwk gdwd e| frkruw dqg hgxfdwlrqdo ohyho/

zh qhhg wr plqlpl}h zlwklq0frkruw wudqvlwlrqv iurp rqh hgxfdwlrqdo dwwdlqphqw

wr dqrwkhu ehfdxvh ri vfkrro frpsohwlrq1 Lq rughu wr gr vr/ zh erwk h{foxgh

lqglylgxdov eruq diwhu 4<8< dqg olplw rxu revhuydwlrq ri wkh |rxqjhu frkruw

wr wkh |hduv diwhu 4<;8/ zkhq prvw lqglylgxdov lq wkh frkruw kdg suhvxpdeo|

frpsohwhg froohjh hgxfdwlrq8 1

Wdeoh 4 dqg Iljxuhv 5 dqg 6 frpsduh iru hdfk vhohfwhg frkruw wkh froohjh

zdjh jds dw wkh ehjlqqlqj dqg dw wkh hqg ri wkh vdpsoh shulrg dqg kljkoljkw

wkh khwhurjhqhlw| lq wkh ehkdylru ri wkh jds dfurvv frkruwv dqg frxqwulhv1 Lq

Dxvwuld dqg lq wkh Qhwkhuodqgv/ iru lqvwdqfh/ wkh froohjh zdjh jds zdv orzhu dw

wkh hqg wkdq dw wkh vwduw ri wkh vdpsoh shulrg iru wkh roghu frkruw dqg kljkhu

iru wkh |rxqjhu frkruw1

Wdeoh 41 Froohjh2 kljk vfkrro zdjh jds1 Pdohv rqo|1 Frkruw vshfl�f dqg

djjuhjdwh fkdqjhv1

Eruq 73 0 7< Eruq 83 0 8< Doo frkruwv \hduv

;3v <3v � ;3v <3v � �

Dxvwuld 187: 1834 0;17 1654 16:4 4819 04516 ;80<:

Ghqpdun 14:: 15:7 871; 1474 15:8 <813 7618 ;80<8

Ilqodqg 16;5 1776 481< 1698 16:< 61; 61: ;:0<6

Iudqfh 1649 1663 717 167< 1686 414 0316 <30<;

Jhupdq| 1734 17:: 4;1< 16:; 1746 <15 041< ;80<:

Lwdo| 14<5 164< 9914 1578 15:: 4613 5918 ;:0<;

Qhwkhuodqgv 15:3 14;3 06616 1497 14<4 4917 519 ;90<9

Sruwxjdo 14:; 16<; 45619 1797 189< 5519 9615 ;80<6

Vzlw}huodqg 1667 1685 817 15;6 1657 4718 4319 <50<;

XN 159: 15:8 613 1536 1638 8315 5616 ;80<8

Qrwhv1 ;3v= lqlwldo ydoxh> <3v= �qdo ydoxh> � = ( fkdqjh1 \hduv= vdpsoh

shulrg xvhg iru erwk frkruw vshfl�f dqg djjuhjdwh yduldwlrqv lq wkh jds1

Lqwhuhvwlqjo|/ wkh lqfuhdvh lq wkh froohjh zdjh jds ehwzhhq wkh hqg dqg wkh

vwduw ri wkh vdpsoh shulrg kdv ehhq kljkhu iru wkh |rxqjhu jhqhudwlrq lq kdoi ri

wkh frxqwulhv lq rxu vdpsoh +Dxvwuld/ Ghqpdun/ Wkh Qhwkhuodqgv/ Vzlw}huodqg

dqg wkh XN, dqg kljkhu iru wkh roghu jhqhudwlrq lq wkh uhvw ri wkh vdpsoh

+Ilqodqg/ Iudqfh/ Jhupdq|/ Lwdo| dqg Sruwxjdo,1 Zkhq zh frqvlghu wkh froohjh

8Wkh h{foxvlrq ri lqglylgxdov eruq diwhu 4<8< lv d pdmru gl�huhqfh zlwk uhvshfw wr wkh

zrun ri Fdug dqg Ohplhx{ +5333,1 Wkh roghu frkruw lv iroorzhg iru wkh hqwluh dydlodeoh vdpsoh

shulrg/ wkdw lv vshfl�hg lq wkh Gdwd Dsshqgl{1
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0 ohvv wkdq froohjh zdjh jds/ zh dovr �qg lqwhuhvwlqj yduldwlrq dfurvv frkruwv

dqg ehwzhhq frkruw 0 vshfl�f gdwd dqg djjuhjdwh gdwd/ wkdw eurdgo| frq�up wkh

�qglqjv lq Wdeoh 49 1
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Htxdwlrq +44, vxjjhvwv wkdw wkh hyroxwlrq ri wkh froohjh zdjh jds fdq eh df0

frxqwhg iru e| d frpelqdwlrq ri wlph lqyduldqw frkruw e| frxqwu| vshfl�f h�hfwv

dqg ri wlph h�hfwv wkdw ydu| e| frkruw dqg frxqwu|1 Xvlqj d olqhdu wuhqg wr fds0

wxuh wlph h�hfwv dqg srrolqj wkh dydlodeoh frkruw gdwd/ zh dgrsw wkh iroorzlqj

hpslulfdo vshfl�fdwlrq
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+45,

zkhuh G
f
duh frxqwu| gxpplhv/ F lv d frkruw gxpp|/ htxdo wr 4 iru lqglylgxdov

eruq ehwzhhq 4<83 dqg 4<8< dqg wr 3 rwkhuzlvh/ w lv d olqhdu wlph wuhqg/ % lv

wkh huuru whup dqg zh doorz iru wzr vhwv ri lqwhudfwlrqv/ rqh lqyroylqj wlph dqg

frxqwu| gxpplhv dqg wkh rwkhu lqyroylqj wlph/ frkruw dqg frxqwu| gxpplhv1

Zklovw wkh iruphu vhw fdswxuhv gl�huhqfhv lq wkh olqhdu wuhqg dfurvv frxqwulhv/

wkh odwwhu vhw slfnv xs ixuwkhu gl�huhqfhv ehwzhhq frkruwv zlwklq hdfk frxqwu|1

Qrwlfh wkdw/ lq hdfk frxqwu|/ wkh wlph wuhqg yduldeoh w wdnhv wkh vdph ydoxh

iru wkh wzr frkruwv1 Dv vxjjhvwhg e| Prxowrq +4<<3,/ wklv lv erxqg wr lq dwh

w0ydoxhv1 Zh fruuhfw vwdqgdug huuruv e| dvvxplqj odfn ri lqghshqghqfh zlwklq

foxvwhuv dqg lqghshqghqfh ehwzhhq foxvwhuv: 1 Wkh uhvxowv ri wkh hvwlpdwhv duh

suhvhqwhg lq Wdeoh 5/ zkhuh wkh ghshqghqw yduldeoh lv wkh froohjh 0 kljk vfkrro

zdjh jds1 Lq wkh odvw wkuhh urzv zh uhsruw wkh s0ydoxhv dvvrfldwhg wr wkuhh

Zdog whvwv= wkh �uvw vwdwlvwlf whvwv wkh mrlqw vljql�fdqfh ri frxqwu| h�hfwv/ wkh

vhfrqg vwdwlvwlf whvwv wkh mrlqw vljql�fdqfh ri wkh lqwhudfwlrqv ehwzhhq frxqwu|

9 Vhh Wdeoh D4 lq wkh Dsshqgl{
: Lq sudfwlfh/ wklv lv grqh e| xvlqj wkh rswlrq foxvwhu lq wkh frppdqg uhjuhvv ri Vwdwd 9131

Hdfk foxvwhu lv rewdlqhg e| frpelqlqj wkh frxqwu| zlwk wkh |hdu1
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dqg frkruw gxpplhv dqg wkh odvw vwdwlvwlf whvwv wkh mrlqw vljql�fdqfh ri wkh

lqwhudfwlrqv dprqj wkh olqhdu wuhqg/ wkh frxqwu| dqg wkh frkruw gxpplhv1 Lq

hdfk whvw/ wkh qxoo k|srwkhvlv lv odfn ri mrlqw vljql�fdqfh1 Doo whvwv wxuq rxw wr

uhmhfw wkh qxoo k|srwkhvlv1 Zh gudz iurp wklv wkuhh lpsolfdwlrqv= �uvw/ wkhuh

duh vljql�fdqw furvv frxqwu| gl�huhqfhv zlwklq Hxursh lq wkh ohyho dqg jurzwk

ri wkh froohjh zdjh jds> vhfrqg/ dqg frqglwlrqdo rq wkh djjuhjdwh wlph h�hfwv/

wkhuh duh vljql�fdqw frkruw h�hfwv lq Hxurshdq froohjh zdjh jdsv> odvw exw qrw

ohdvw/ wkh jurzwk ri wkhvh jdsv dovr gl�hu ehwzhhq frkruwv1

H{dplqlqj rxu uhvxowv pruh lq ghwdlo/ zh �qg wkdw= 4, wkh lqwhufhsw/ zklfk

fdswxuhv wkh frxqwu| h�hfw iru wkh roghu frkruw/ lv uhodwlyho| kljk lq Jhupdq|

dqg Dxvwuld dqg uhodwlyho| orz lq Ghqpdun/ Lwdo|/ Sruwxjdo dqg wkh XN> 5,

wkh lqwhudfwlrq ehwzhhq wkh lqwhufhsw dqg wkh frkruw gxpp| lv qhjdwlyh lq

prvw frxqwulhv/ zlwk wkh h{fhswlrq ri Sruwxjdo/ Iudqfh dqg Lwdo|1 D qhjdwlyh

frh!flhqw fdq eh h{sodlqhg e| wkh suhvhqfh ri dq djh h�hfw dqg e| wkh idfw wkdw

djh 0 hduqlqjv sur�ohv kdyh d srvlwlyh vorsh1 D srvlwlyh frh!flhqw vxjjhvwv d vkliw

lq djh 0 hduqlqjv sur�ohv lq idyru ri wkh |rxqjhu jhqhudwlrq> 6, wkh hvwlpdwhg

wuhqg lq wkh froohjh zdjh jds iru wkh roghu frkruw lv srvlwlyh lq doo frxqwulhv exw

Wkh Qhwkhuodqgv1 Wkh wuhqg lv sduwlfxoduo| surqrxqfhg lq Ilqodqg/ Sruwxjdo/

dqg Lwdo|> 7, wkh hvwlpdwhg wuhqg lq wkh froohjh zdjh jds lv kljkhu iru wkh |rxqjhu

wkdq iru wkh roghu frkruw lq Dxvwuld/ Ghqpdun/ Wkh Qhwkhuodqgv/ Vzlw}huodqg

dqg wkh XN +vhh Iljxuh 7, dqg orzhu lq wkh uhvw ri wkh vdpsoh; 1

Zh vwuhvv wzr uhvxowv lq sduwlfxodu1 Iluvw/ dqg lq frqwudvw wr wkh hylghqfh

suhvhqwhg e| Fdug dqg Ohplhx{ +5333, rq wkuhh Dqjor0Vd{rq frxqwulhv/ wkh

jurzwk ri wkh froohjh zdjh jds lq Hxursh kdv qrw ehhq olplwhg wr wkh |rxqjhu

frkruw/ zlwk wkh h{fhswlrq ri wkuhh uhodwlyho| vpdoo frxqwulhv/ Dxvwuld/ Vzlw}hu0

odqg dqg Wkh Qhwkhuodqgv/ dqg srvvleo| ri wkh XN1 Vhfrqg/ wkhuh lv hylghqfh

wkdw lq d qxpehu ri Hxurshdq frxqwulhv wkh froohjh zdjh jds kdv ulvhq dw ohdvw

dv idvw iru wkh roghu dv iru wkh |rxqjhu frkruw1

;Wkh gl�huhqfh ehwzhhq frkruwv lv vwdwlvwlfdoo| vljql�fdqw dw wkh 43 shufhqw ohyho ri frq�0

ghqfh lq Dxvwuld/ Ghqpdun dqg Wkh Qhwkhuodqgv1
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Wdeoh 51 Hvwlpdwhv ri wkh vwdwlvwlfdo prgho1 Zhljkwhg ruglqdu| ohdvw vtxduhv1

Zhljkwv= dyhudjh qxpehu ri kljk vfkrro dqg froohjh hpsor|hhv/ e| frxqwu| dqg

frkruw1

Froohjh 0 Kljk Vfkrro Zdjh Jds

Lqghshqghqw Yduldeoh Frh!flhqw S0ydoxh

Frqvwdqw 16:: 1333

Dxvwuld 145< 1339

Ghqpdun 01555 1333

Ilqodqg 01354 1633

Iudqfh 013:3 1334

Lwdo| 014:4 135:

Qhwkhuodqgv 013:< 1376

Sruwxjdo 0157: 1333

Vzlw}huodqg 0138< 13:6

Xn 014:6 1333

Dxvwuld�w 1335 17:4

Ghqpdun�w 1339 1333

Ilqodqg�w 1347 1333

Iudqfh�w 1335 136<

Jhupdq|�w 1339 1336

Lwdo|�w 1345 149<

Qhwkhuodqgv�w 0133< 1393

Sruwxjdo�w 134: 1337

Vzlw}huodqg�w 1335 1975

Xn�w 133; 133:

Dxvwuld�F 0154; 1333

Ghqpdun�F 013<; 1333

Ilqodqg�F 01348 19;7

Iudqfh�F 1379 1333

Jhupdq|�F 0133; 1:8;

Lwdo|�F 1355 1:54

Qhwkhuodqgv�F 01479 1335
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Wdeoh 5 +frqwlqxhg,

Froohjh 0Kljk Vfkrro Zdjh Jds

Lqghshqghqw Yduldeoh Frh!flhqw S0ydoxh

Sruwxjdo�F 156: 1333

Vzlw}huodqg�F 01376 144;

Xn�F 0137: 1935

Dxvwuld�w � F 1338 136;

Ghqpdun�w � F 133: 1334

Ilqodqg�w � F 01338 166:

Iudqfh�w � F 01334 18<6

Jhupdq|�w � F 01336 1554

Lwdo|�w � F 0133< 155<

Qhwkhuodqgv�w � F 1344 1437

Sruwxjdo�w � F 0133< 155<

Vzlw}huodqg�w � F 1339 15:9

Xn�w � F 1338 1876

Qrev 4:<

U5 1;;3

Whvw 4 1333

Whvw 5 1333

Whvw 6 133<

Qrwh= wkh frqvwdqw whup uhihuv wr wkh roghu frkruw lq Jhupdq|1

Zh dovr �qg wkdw wkhuh lv d qhjdwlyh fruuhodwlrq +031689, ehwzhhq wkh hvwl0

pdwhg wlph lqyduldqw frxqwu| e| frkruw h�hfw +lqwhufhsw, dqg wkh wlph ydu|lqj

frxqwu| e| frkruw djjuhjdwh h�hfw +vhh Iljxuh 8,1 Wklv vxjjhvwv wkdw frxq0

wulhv wkdw vwduwhg zlwk uhodwlyho| kljk froohjh zdjh jdsv kdyh dovr h{shulhqfhg

d vorzhu jurzwk lq wkh jds gxulqj wkh vdpsoh shulrg1

Wkh revhuyhg khwhurjhqhlw| lq wkh ehkdylru ri wkh froohjh zdjh jds dprqj

frxqwulhv/ ehwzhhq frkruwv dqg ryhu wlph ehjv wkh txhvwlrq zkhwkhu wkhvh gl�hu0

hqfhv fdq eh dvvrfldwhg wr gl�huhqfhv lq wkh ohyhov dqg fkdqjhv ri uhodwlyh vxsso|/

uhodwlyh ghpdqg dqg lqvwlwxwlrqdo vhwxsv1 Zh wu| wr dqvzhu wklv txhvwlrq lq wkh

qh{w dqg �qdo vhfwlrq ri wkh sdshu1
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D prgho wkdw frpelqhv oderu pdunhw frpshwlwlrq zlwk qrq 0 frpshwlwlyh uhqwv

lpsolhv wkdw furvv frxqwu| gl�huhqfhv lq wkh froohjh zdjh jds vkrxog eh fru0

uhodwhg zlwk gl�huhqfhv lq uhodwlyh ghpdqg/ uhodwlyh vxsso| dqg lqvwlwxwlrqdo

vhwxsv1 Fruuhodwlrq grhv qrw lpso| d fdxvdo uhodwlrqvkls/ krzhyhu/ ehfdxvh uho0

dwlyh sulfhv dqg txdqwlwlhv duh mrlqwo| ghwhuplqhg lq frpshwlwlyh pdunhwv dqg

lqvwlwxwlrqv wkhpvhoyhv frxog ydu| lq uhvsrqvh wr sulfh dqg txdqwlw| vljqdov +vhh

wkh glvfxvvlrq lq Iruwlq dqg Ohplhx{ +4<<8,,1

Zh vxppdul}h wkh glvfryhuhg gl�huhqfhv lq froohjh zdjh jdsv zlwk wzr lq0

glfdwruv= 4, wkh hvwlpdwhg frh!flhqw ri wkh frxqwu| gxpp| +O,/ wkdw ydulhv

ehwzhhq frkruwv dqg fdswxuhv wlph lqyduldqw h�hfwv rq wkh froohjh zdjh jds>

5, wkh hvwlpdwhg frh!flhqw ri wkh wlph wuhqg +W ,/ wkdw ydulhv e| frxqwu| dqg

frkruw dqg fdswxuhv djjuhjdwh wlph h�hfwv1 Qh{w/ zh uhodwh hdfk lqglfdwru wr

phdvxuhv ri uhodwlyh vxsso|/ uhodwlyh ghpdqg dqg oderu pdunhw lqvwlwxwlrqv1 Iro0

orzlqj Iruwlq dqg Ohplhx{ +4<<:, dqg Jrwwvfkdon dqg Vphhglqj +4<<:,/ zh

dvvrfldwh wkh iruphu lqglfdwru +O, wr uhodwlyh vxsso|/ ghpdqg dqg wr wkh ohyhov

ri lqvwlwxwlrqdo frqvwudlqwv d�hfwlqj wkh zdjh jds dqg wkh odwwhu lqglfdwru +W , wr

fkdqjhv lq uhodwlyh vxsso|/ ghpdqg dqg lqvwlwxwlrqdo frqvwudlqwv1 Zh vwduw wkh

vhfwlrq e| ghvfulelqj lq vrph ghwdlo rxu phdvxuhv ri uhodwlyh vxsso|/ ghpdqg dqg

lqvwlwxwlrqdo idfwruv1 Zh wkhq wxuq wr h{sorulqj krz wkhvh phdvxuhv fruuhodwh

zlwk wkh froohjh zdjh jds1

Vlqfh rxu gdwd rq wkh zdjh jds fryhu wkh plg 4<;3v iru vrph frxqwulhv dqg

wkh 4<<3v iru doo frxqwulhv/ zh qhhg wr frpsxwh phdvxuhv ri uhodwlyh vxsso|

dqg uhodwlyh ghpdqg wkdw eurdgo| fryhu wkh vdph vsdq ri wlph1 Frqvlghu �uvw

uhodwlyh vxsso|1 Zh phdvxuh vxsso| e| hgxfdwlrqdo ohyho +frpsxovru|/ xsshu

vhfrqgdu| dqg whuwldu|, e| xvlqj hgxfdwlrqdo dwwdlqphqw lq wkh srsxodwlrq djhg

58 wr 971 Wkh vrxufh lv RHFG +4<<;, iru 4<<4 rqzdugv1 Zlwk qr gdwd iru wkh

4<;3v/ zh surfhhg dv iroorzv1 Iluvw/ zh xvh wkh Eduur dqg Ohh +4<<9, gdwdvhw

rq hgxfdwlrqdo dwwdlqphqw/ wkdw surylghv gdwd rq frpsohwhg hgxfdwlrq hyhu| 8

|hduv iurp 4<98 wr 4<<31 Qh{w/ zh frpsxwh iru hdfk frxqwu| wkh dqqxdo udwh ri
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jurzwk ri dwwdlqphqw ehiruh 4<<3 e| lqwhusrodwlqj wkh dydlodeoh gdwd srlqwv zlwk

d irxuwk rughu sro|qrpldo1 Ilqdoo|/ zh dsso| wkh hvwlpdwhg udwh ri jurzwk wr wkh

RHFG gdwd lq 4<<4 wr frpsxwh dwwdlqphqw lq wkh 4<;3v1 Zkloh wklv phwkrg

vx�huv ri phdvxuhphqw sureohpv/ vrph ri wkhvh sureohpv duh vzhsw dzd| e|

wdnlqj dyhudjhv ryhu wkh zkroh vdpsoh shulrg1

Wdeoh 6 vkrzv dyhudjh hgxfdwlrqdo dwwdlqphqw iru hdfk frxqwu|1 Qrwlfh wkh

odujh gl�huhqfhv lq wkh uhodwlyh lpsruwdqfh ri frpsxovru| dqg kljkhu hgxfdwlrq/

hvshfldoo| ehwzhhq wkh wzr Phglwhuudqhdq frxqwulhv +Lwdo| dqg Sruwxjdo,/ zkhuh

frpsxovru| hgxfdwlrq lv vwloo wkh kljkhvw dwwdlqphqw iru wkh pdmrulw| ri wkh

dfwlyh srsxodwlrq/ dqg Qruwkhuq Hxursh1

Wdeoh 61 Dyhudjh hgxfdwlrqdo dwwdlqphqw1 E| frxqwu|1

Frpsxovru| Xsshu Vhfrq1 Whuwldu| Vdpsoh shulrg

Dxvwuld 166: 18<8 139: ;80<:

Ghqpdun 1775 16;4 14:8 ;80<8

Ilqodqg 16;7 1769 14:< ;:0<6

Iudqfh 174< 1739 14:7 <30<;

Jhupdq| 154; 189: 1547 ;80<:

Lwdo| 19;5 1579 13:3 ;:0<;

Qhwkhuodqgv 176: 169: 14<8 ;90<9

Sruwxjdo 1<65 1364 1369 ;80<6

Vzlw}huodqg 14;9 18<: 154: <50<;

XN 16<3 178< 1483 ;80<8

Zh phdvxuh fkdqjhv lq uhodwlyh vxsso| �V zlwk wkh dyhudjh dqqxdo udwhv ri

fkdqjh lq uhodwlyh dwwdlqphqw1 Wdeoh 7 vkrzv wkhvh dyhudjh udwhv e| frxqwu| iurp

wkh plg 4<;3v rqzdugv1 Wkh jurzwk lq wkh uhodwlyh vxsso| ri froohjh judgxdwhv

kdv ehhq idvwhu gxulqj wklv shulrg lq Dxvwuld/ Ilqodqg dqg Lwdo| dqg vorzhvw lq

Ghqpdun/ Iudqfh dqg Jhupdq|1

Zkhq zrunhuv ehorqjlqj wr gl�huhqw frkruwv duh qrw shuihfw vxevwlwxwhv/

wkh wlph lqyduldqw frpsrqhqw ri wkh froohjh zdjh jds ghshqgv rq wkh frkruw

vshfl�f uhodwlyh vxsso| ri froohjh judgxdwhv/
Kmf

Vmf
1 Lq wkh devhqfh ri vxsso| gdwd

glvdjjuhjdwhg e| frkruw/ zh xvh uhodwlyh frkruw vl}h/ wkdw lqfoxghv rqo| hpsor|hg

zrunhuv e| hgxfdwlrqdo dwwdlqphqw1
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Wdeoh 71 Dyhudjh Shufhqwdjh Fkdqjhv lq Uhodwlyh Vxsso|1 E| frxqwu|1

�V Froohjh 0Kljk Vfkrro

Dxvwuld 144<

Ghqpdun 0133;

Ilqodqg 139;

Iudqfh 1348

Jhupdq| 1347

Lwdo| 13:5

Qhwkhuodqgv 1368

Sruwxjdo 1353

Vzlw}huodqg 134<

XN 1355

Lq wklv olwhudwxuh/ wkh vwdqgdug phdvxuh ri uhodwlyh ghpdqg vkliwv lv edvhg rq

wkh Ndw} dqg Pxusk| +NP, lqgh{ +vhh Ndw} dqg Pxusk| +4<<5, dqg Ehupdq

hw do +4<<7,,1 Wklv lqgh{ zhljkwv ehwzhhq lqgxvwulhv hpsor|phqw fkdqjhv zlwk

wkh uhodwlyh lpsruwdqfh ri hgxfdwlrqdo jurxsv lq hdfk lqgxvwu|1 Dv h{sodlqhg

lq wkh Gdwd Dsshqgl{/ zh xvh wkh vlqjoh gljlw LVLF fodvvl�fdwlrq/ wkdw doorfdwhv

lqgxvwulhv wr < eurdg vhfwruv/ dqg frpsxwh wkh hpsor|phqw vkduh ri hdfk hgxfd0

wlrqdo jurxs lq hdfk lqgxvwu| xvlqj wkh 4<<9 zdyh ri wkh Hxurshdq Frppxqlw|

Krxvhkrog Sdqho +HFKS,
<
1 Hpsor|phqw gdwd duh iurp wkh RHFG Oderu Irufh

Vwdwlvwlfv1 Iru hdfk frxqwu| zh kdyh vhohfwhg wzr gdwd srlqwv lq wkh 4<;3v dqg

wzr gdwd srlqwv lq wkh 4<<3v wr plqlpl}h vwuxfwxudo fkdqjhv lq wkh gh�qlwlrq ri

gdwd dqg vhfwruv dqg kdyh frpsxwhg wkh NP lqgh{ iru hdfk sdlu ri |hduv1 Wr

rewdlq d |hduo| phdvxuh ri ghpdqg vkliwv e| hgxfdwlrqdo dwwdlqphqw/ zh kdyh

glylghg wkh lqgh{ e| wkh ohqjwk ri wkh wlph lqwhuydo1 Wkh �qdo lqglfdwru ri uhod0

wlyh ghpdqg vkliwv lv �G @ oq+4.NPx,� oq+4.NPv,> zkhuh wkh vxevfulswv v

dqg x duh uhvshfwlyho| iru kljk vfkrro dqg froohjh +vhh Eodx dqg Ndkq +4<<9,,1

Wdeoh 8 vkrzv wkh ydoxh ri �G iru wkh 43 Hxurshdq frxqwulhv1 Zlwk wkh h{0

fhswlrq ri Wkh Qhwkhuodqgv/ uhodwlyh ehwzhhq lqgxvwulhv ghpdqg vkliwv ryhu wkh

vdpsoh shulrg kdyh ehhq lq idyru ri froohjh judgxdwhv/ sduwlfxoduo| vr lq Dxvwuld

dqg Iudqfh1

<
Wkhvh gdwd zhuh pdgh dydlodeoh e| wkh Hxurshdq Frpplqlw| iru uhvhdufk uhodwhg wr wkh

WVHU surmhfw rq uhwxuqv wr hgxfdwlrq lq Hxursh +SXUH,1
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Jdoru dqg Prdy +5333, kdyh uhfhqwo| vkrzq wkdw uhodwlyh zdjhv e| hgxfdwlrq

dqg vnloo fdq eh d�hfwhg e| wkh udwh ri whfkqlfdo surjuhvv1 E| lqwurgxflqj

qhz ylqwdjhv ri whfkqltxhv/ whfkqlfdo surjuhvv kdv erwk d surgxfwlylw| dqg dq

hurvlrq h�hfw rq vnloov dqg zdjhv1 Hurvlrq rffxuv ehfdxvh dffxpxodwhg vnloov

ghsuhfldwh zlwk wkh lqwurgxfwlrq ri qhz whfkqltxhv dqg wkh surjuhvvlyh ghplvh

ri rog whfkqltxhv1 Li wkh vnloov ri kljk vfkrro judgxdwhv ghsuhfldwh idvwhu wkdq

wkh vnloov ri froohjh judgxdwhv/ wkh froohjh zdjh jds lqfuhdvhv zkhq whfkqlfdo

surjuhvv dffhohudwhv1 Zh sur{| wkh udwh ri whfkqlfdo surjuhvv zlwk wkh 4<:9 wr

4<<5 dyhudjh udwh ri jurzwk ri oderu surgxfwlylw| j/ wkdw lv vkrzq lq wkh odvw

froxpq ri Wdeoh 843 1

Wdeoh 81 Uhodwlyh ghpdqg vkliwv +{433, dqg dyhudjh surgxfwlylw| jurzwk1

E| frxqwu|1

�G Froohjh 0 Kljk Vfkrro Surgxfwlylw| Jurzwk j

Dxvwuld 41;3 1348

Ghqpdun 314: 1345

Ilqodqg 3169 134<

Iudqfh 413< 1347

Jhupdq| 3137 1347

Lwdo| 3176 1355

Qhwkhuodqgv 031<6 133;

Sruwxjdo 313; 135;

Vzlw}huodqg 3178 1344

XN 317< 134;

Zh kdvwhq wr vwuhvv wkdw d srvlwlyh fruuhodwlrq ehwzhhq wkh froohjh zdjh

jds dqg oderu surgxfwlylw| jurzwk lv frqvlvwhqw zlwk dw ohdvw wkuhh dowhuqdwlyh

vwrulhv1 Iluvw/ vnloo eldvhg whfkqlfdo fkdqjh wkdw lqfuhdvhv surgxfwlylw| jurzwk

fdq d�hfw wkh froohjh zdjh jds e| vkliwlqj rxw wkh uhodwlyh ghpdqg iru vnloohg

oderu1 Wkh vkliw fdq eh erwk ehwzhhq dqg zlwklq lqgxvwulhv1 Vlqfh zh douhdg|

frqwuro iru ehwzhhq h�hfwv zlwk wkh yduldeoh �G/ j frxog eh slfnlqj xs wkh

zlwklq lqgxvwulhv h�hfw ri vnloo eldvhg whfkqlfdo fkdqjh +vhh Ehupdq hw do1 +4<<7,/

+4<<;,,1 Vhfrqg/ oderu surgxfwlylw| jurzwk frxog eh gulyhq/ dw ohdvw lq sduw/

43
Wkhvh gdwd duh iurp Od|dug dqg Qlfnhoo +4<<:,1

4;



e| wkh jurzwk lq wkh fdslwdo 0 oderu udwlr> li fdslwdo dqg vnloo duh frpsohphqwv

lq surgxfwlrq/ wklv zrxog jhqhudwh dq xszdug vkliw lq wkh uhodwlyh ghpdqg iru

vnloov +vhh Nuxvhoo hw do +5333,,1 Odvw exw qrw ohdvw/ erwk d kljkhu froohjh zdjh

jds dqg idvwhu vnloo eldvhg whfkqlfdo surjuhvv frxog eh lqgxfhg e| wkh uhodwlyh

dexqgdqfh ri zhoo hgxfdwhg oderu +Dfhprjox +5333,,1

Oderu pdunhw lqvwlwxwlrqv wkdw srwhqwldoo| d�hfw qrq 0 frpshwlwlyh uhqwv dqg

wkh froohjh zdjh jds lqfoxgh phdvxuhv ri xqlrq srzhu/ wkh suhvhqfh dqg lpsru0

wdqfh ri d plqlpxp zdjh dqg wkh ghjuhh ri fhqwudol}dwlrq ri wkh zdjh edujdlq

+Ndw} dqg Dxwru/ 5333,1 Vlqfh lqvwlwxwlrqv ydu| ryhu wlph/ zh glvwlqjxlvk eh0

wzhhq ohyhov dw wkh vwduw ri wkh vdpsoh shulrg dqg fkdqjhv ryhu wkh vdpsoh

shulrg1

Vwduwlqj zlwk ohyhov/ Wdeoh 9 suhvhqwv gdwd rq irxu lqvwlwxwlrqdo phdvxuhv=

wkh Ndlw} lqgh{ +N,/ gh�qhg dv wkh udwlr ri wkh plqlpxp zdjh wr wkh dyhudjh

zdjh44 > xqlrq ghqvlw| lq 4<;3 +X;3,> dq lqgh{ ri wkh ghjuhh ri fhqwudol}dwlrq ri

wkh zdjh edujdlq +Fhqwud;3, iru wkh hduo| 4<;3v> dqg dq lqgh{ ri wkh uhodwlyh

vwulfwqhvv ri hpsor|phqw surwhfwlrq phdvxuhv/ dovr iru wkh 4<;3v +HSO;3, 45 1

Zkhq srvvleoh/ zh phdvxuh lqvwlwxwlrqdo yduldeohv lq wkh hduo| 4<;3v wr plqlpl}h

wkh ulvn ri hqgrjhqhlw|1

Wdeoh 91 Lqvwlwxwlrqdo fkdqjhv ryhu wkh vdpsoh shulrg1 E| frxqwu|1

X;3 +(, HSO;3 Fhqwud;3 N

Dxvwuld 89 7 5 195

Ghqpdun :9 6 5 187

Ilqodqg :3 8 4 185

Iudqfh 4; 9 6 183

Jhupdq| 69 ; 6 188

Lwdo| 7< < 7 1:4

Qhwkhuodqgv 68 : 6 188

Sruwxjdo 94 43 7 178

Vzlw}huodqg 64 6 6 185

XN 83 4 6 173

44
Vrxufh= Od|dug dqg Qlfnhoo +4<<:,1

45
Vrxufh iru wkh odvw wkuhh phdvxuhv= RHFG Hpsor|phqw Rxworrn 4<<<1

4<



Xqlrq ghqvlw| lv d phdvxuh ri xqlrq lq xhqfh rq uhodwlyh zdjhv1 Wudglwlrq0

doo|/ vwurqjhu xqlrqv kdyh frpsuhvvhg zdjh gl�huhqwldov e| vnloo dqg hgxfdwlrq

dqg zh h{shfw wklv phdvxuh wr eh qhjdwlyho| fruuhodwhg zlwk wkh wlph lqyduldqw

frpsrqhqw ri wkh froohjh zdjh jds46 1 Vlploduo|/ zh h{shfw d qhjdwlyh fruuh0

odwlrq ehwzhhq wkh Ndlw} lqgh{ dqg wkh froohjh zdjh jds/ ehfdxvh d uhodwlyho|

kljk plqlpxp zdjh fdq udlvh zdjhv lq wkh orzhu hqg ri wkh zdjh glvwulexwlrq

dqg wkxv d�hfw wkh ghqrplqdwru ri wkh jds1

Wkh uhodwlrqvkls ehwzhhq wkh ghjuhh ri fhqwudol}dwlrq ri wkh edujdlq dqg wkh

froohjh zdjh jds lv ohvv fohdu0fxw1 Fdopiruv +4<<6,/ iru lqvwdqfh/ xvhv d vlp0

soh wzr vhfwruv prgho ri d xqlrql}hg hfrqrp| wr vkrz wkdw d kljkhu ghjuhh ri

fhqwudol}dwlrq lv dvvrfldwhg wr d ohvv glvshuvhg zdjh vwuxfwxuh rqo| li sduwlfxodu

uhvwulfwlrqv rq xqlrq suhihuhqfhv duh lpsrvhg1 Wkhuhiruh/ rqh vkrxog qrw h{shfw

d sulrul wkdw hfrqrplhv zlwk pruh fhqwudol}hg zdjh vhwwlqj lqvwlwxwlrqv qhfhv0

vdulo| kdyh orzhu froohjh zdjh jdsv1 Wkh RHFG lqgh{ udqnv frxqwulhv e| ohyho

ri fhqwudol}dwlrq/ zlwk Ilqodqg wkh prvw fhqwudol}hg dqg Lwdo| dqg Sruwxjdo wkh

ohvv fhqwudol}hg1

Uhodwlyh frpsuhvvlrq ri wkh zdjh vwuxfwxuh lv riwhq dvvrfldwhg wr vwulfw hp0

sor|phqw surwhfwlrq sudfwlfhv1 Dv dujxhg e| Ehuwrod dqg Urjhuvrq +4<<:,/

txdqwlwdwlyh �ulqj uhvwulfwlrqv frxog kdugo| eh elqglqj li zdjhv zhuh frpsohwho|

xquhvwudlqhg dqg hpsor|huv frxog uhgxfh wkhp vr dv wr pdnh vwdeoh hpsor|0

phqw sur�wdeoh1 Olplwlqj wkh iuhhgrp r�huhg wr hpsor|huv dqg zrunhuv lq vhw0

wlqj zdjhv jlyh irufh wr wkhvh frqvwudlqwv47 1 Wkh RHFG lqgh{ ri hpsor|phqw

surwhfwlrq udqnv Lwdo| dqg Sruwxjdo dv wkh frxqwulhv zlwk wkh prvw uhvwulfwlyh

sudfwlfhv dqg wkh XN/ Ghqpdun dqg Vzlw}huodqg dv wkh frxqwulhv zlwk ohvv sur0

whfwlrq1

Wdeoh : irfxvhv rq fkdqjhv ehwzhhq wkh 4<;3v dqg wkh 4<<3v lq wkuhh lq0

vwlwxwlrqdo yduldeohv/ wkh ghjuhh ri fhqwudol}dwlrq/ hpsor|phqw surwhfwlrq dqg

46
Vhh Iuhhpdq +4<<6, dqg Iuhhpdq dqg Jleerqv +4<<8,1

47
Wkh frpelqdwlrq ri zdjh frpsuhvvlrq dqg hpsor|phqw surwhfwlrq phdvxuhv pd| uh hfw

�11d ghvluh e| rujdql}hg oderu wr hqirufh prqrsrolvwlf zdjh0vhwwlqj sudfwlfhv e| suhyhqwlqj

xqghuelgglqj e| wkh xqhpsor|hg11� +Ehuwrod/ Erhul dqg Fd}hv +4<<<,, dqg lv d srzhuixo

vrxufh ri lqvlghu srzhu1
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xqlrq ghqvlw|48 1 Iru wkh iruphu wzr yduldeohv/ zh xvh wkh RHFG gdwdvhw rq

lqvwlwxwlrqdo fkdqjhv49 dqg frgh qr fkdqjh zlwk d 3/ dq lqfuhdvh zlwk d 4 dqg

d uhgxfwlrq zlwk d �41 Iru wkh odwwhu yduldeoh/ zh wdnh wkh dyhudjh dqqxdo

fkdqjh lq xqlrq ghqvlw| ryhu wkh vdpsoh shulrg1 Wkh ghjuhh ri fhqwudol}dwlrq

kdv ghfolqhg lq wkh XN/ Ghqpdun dqg Ilqodqg dqg lqfuhdvhg lq Lwdo| dqg Sruwx0

jdo1 Rq wkh rwkhu kdqg/ hpsor|phqw surwhfwlrq kdv ghfolqhg lq prvw frxqwulhv

zlwk wkh h{fhswlrq ri Dxvwuld/ Vzlw}huodqg dqg wkh XN/ zkhuh lw kdv uhpdlqhg

vwdeoh/ dqg Iudqfh/ zkhuh lw kdv lqfuhdvhg1 Ilqdoo|/ xqlrq ghqvlw| kdv ghfolqhg

lq wkh pdmrulw| ri frxqwulhv/ zlwk wkh h{fhswlrq ri Ghqpdun/ Ilqodqg dqg Wkh

Qhwkhuodqgv/ zkhuh lw kdv lqfuhdvhg/ doehlw dw gl�huhqw udwhv1

Wdeoh :1 Lqvwlwxwlrqdo fkdqjhv ryhu wkh vdpsoh shulrg1 E| frxqwu|1

�Fhqwud �X +(, �HSO

Dxvwuld 3 07136 3

Ghqpdun 04 3157 04

Ilqodqg 04 5196 04

Iudqfh 3 03146 4

Jhupdq| 3 041;9 04

Lwdo| 4 061<4 04

Qhwkhuodqgv 3 316< 04

Sruwxjdo 4 043137 04

Vzlw}huodqg 3 031:3 3

XN 04 05193 3

Zh xvh wkh hvwlpdwhg sdudphwhuv ri wkh wuhqg lq wkh froohjh zdjh jds W dqg

ri wkh wlph lqyduldqw frxqwu| h�hfw O lq Wdeoh 5 dv rxu revhuydwlrqv1 Zlwk 43

frxqwulhv dqg 5 frkruwv/ zh kdyh 53 revhuydwlrqv iru hdfk yduldeoh1 Zh uhjuhvv

W rq wkh fkdqjhv dqg O rq wkh ohyhov ri uhodwlyh vxsso|/ ghpdqg dqg lqvwlwx0

wlrqdo frqvwudlqwv1 Lq hdfk uhjuhvvlrq/ zh frpsxwh vwdqgdug huuruv e| dvvxplqj

odfn ri lqghshqghqfh ri revhuydwlrqv zlwklq frxqwulhv dqg lqghshqghqfh dfurvv

frxqwulhv1 Wkh uhjuhvvlrqv duh zhljkwhg lq wzr dowhuqdwlyh zd|v1 Iluvw/ zh zhljk

hdfk revhuydwlrq zlwk wkh frxqwu| dqg frkruw 0 vshfl�f dyhudjh qxpehu ri kljk

48Zh kdyh qr gdwd rq fkdqjhv lq wkh Ndlw} lqgh{ wkdw fryhu doo frxqwulhv1
49Vhh RHFG/ Hpsor|phqw Rxworrn 4<<<1
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vfkrro dqg froohjh hpsor|hhv> vhfrqg/ zh zhljk zlwk wkh frxqwu| 0 vshfl�f pdoh

srsxodwlrq lq 4<<31 Zkloh wkh iruphu vhw ri zhljkwv lqfoxghv rqo| hpsor|hg

lqglylgxdov ehorqjlqj wr wkh wzr vhohfwhg frkruwv/ wkh odwwhu vhw lv d pruh frp0

suhkhqvlyh phdvxuh ri ryhudoo frxqwu| vl}h/ exw grhv qrw ydu| e| frkruw1 Wdeoh

; suhvhqwv rxu uhvxowv iru wkh hvwlpdwhg jurzwk lq wkh froohjh 0 kljk vfkrro zdjh

jds1

Wdeoh ;1 Hvwlpdwhv ri wkh uhodwlrqvkls ehwzhhq W dqg fkdqjhv lq uhodwlyh

ghpdqg/ vxsso| dqg lqvwlwxwlrqdo yduldeohv1 Ghshqghqw yduldeoh= W

Frh!flhqw S0ydoxh Frh!flhqw S0ydoxh

+4, +4, +5, +5,

Frkruw Gxpp| 1334 184 01334 0166

�V 01385 139 0135; 144

j 17;; 13: 1:64 133

�G 163< 153 15;; 136

�HSO 01337 135 01336 135

�X 0137< 137 01366 155

�Fhqwud 01336 135 01336 133

U5
19; 196

Qrev 53 53

Qrwh= hdfk uhjuhvvlrq dovr lqfoxghv d frqvwdqw whup1 +4, zhljkwv= dyhudjh

qxpehu ri kljk vfkrro dqg froohjh hpsor|hhv/ e| frxqwu| dqg frkruw> +5, zhljkwv=

pdoh srsxodwlrq lq 4<<31

Wkh wdeoh vkrzv wkdw wkh hvwlpdwhg jurzwk lq wkh froohjh 0 kljk vfkrro zdjh

jds W lv qhjdwlyho| fruuhodwhg zlwk fkdqjhv lq uhodwlyh vxsso| dqg srvlwlyho|

fruuhodwhg erwk zlwk wkh lqgh{ ri ehwzhhq lqgxvwu| ghpdqg vkrfnv dqg zlwk wkh

udwh ri surgxfwlylw| jurzwk/ dv h{shfwhg1 Lqwhuhvwlqjo|/ lqvwlwxwlrqdo fkdqjhv duh

vljql�fdqwo| fruuhodwhg zlwk W 1 Lq sduwlfxodu/ wkhuh lv hylghqfh wkdw frxqwulhv

wkdw kdyh h{shulhqfhg d ghfolqh lq xqlrq ghqvlw|/ lq wkh fhqwudol}dwlrq ri wkh

zdjh edujdlq dqg lq hpsor|phqw surwhfwlrq phdvxuhv kdyh dovr kdg d idvwhu

jurzwk lq wkh froohjh zdjh jds
4:
1

4:Wdeoh D5 lq wkh Dsshqgl{ vkrzv wkdw uhvxowv gr qrw fkdqjh lq d txdolwdwlyh zd| zkhq zh

xvh wkh froohjh 0 ohvv wkdq froohjh jds1
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Wr looxvwudwh rxu uhvxowv zlwk dq h{dpsoh/ frpsduh Sruwxjdo dqg Wkh Qhwkhu0

odqgv/ wkh frxqwulhv zlwk wkh kljkhvw dqg orzhvw hvwlpdwhg W 1 Uhodwlyh vxsso|

fkdqjhv kdyh ehhq vpdoohu dqg surgxfwlylw| jurzwk pxfk idvwhu lq Sruwxjdo

wkdq lq Wkh Qhwkhuodqgv1 Pruhryhu/ ehwzhhq lqgxvwulhv ghpdqg vkliwv kdyh

ehhq srvlwlyh lq Sruwxjdo dqg qhjdwlyh lq Wkh Qhwkhuodqgv1 Erwk frxqwulhv

kdyh h{shulhqfhg d ghfolqh lq hpsor|phqw surwhfwlrq/ exw Sruwxjdo kdv dovr

zlwqhvvhg d uhohydqw ghfolqh lq xqlrq ghqvlw| dqg dq lqfuhdvh lq fhqwudol}dwlrq/

wkdw kdyh hlwkhu lqfuhdvhg ru uhpdlqhg frqvwdqw lq wkh Qhwkhuodqgv1 Zkhq zh

ghfrpsrvh suhglfwhg W lqwr wkh frqwulexwlrqv ri uhodwlyh vxsso| fkdqjhv +�V,/

uhodwlyh ghpdqg fkdqjhv +�G dqg j, dqg lqvwlwxwlrqdo fkdqjhv +�X / �HSO

dqg�Fhqwud,/ zh �qg wkdw wkh uhodwlyh frqwulexwlrq ri uhodwlyh ghpdqg fkdqjhv

kdv ehhq sduwlfxoduo| vljql�fdqw lq Sruwxjdo1 Rq wkh rwkhu kdqg/ wkh odujhvw

devroxwh frqwulexwlrq wr suhglfwhg W lq Wkh Qhwkhuodqgv kdv ruljlqdwhg iurp

lqvwlwxwlrqdo fkdqjhv1

Zh dovr frpsduh Iudqfh/ Jhupdq| dqg wkh XN1 Iudqfh kdv wkh orzhvw dqg

wkh XN wkh kljkhvw hvwlpdwhg W / zlwk Jhupdq| lq wkh plggoh1 Erwk uhodwlyh

vxsso| vkliwv dqg wkh udwh ri orqj uxq surgxfwlylw| jurzwk kdyh ehhq odujhu lq

wkh XN1 Sduwldoo| wr r�vhw wklv/ wkh lqgh{ ri ehwzhhq lqgxvwulhv ghpdqg vkliwv

lq Iudqfh kdv ehhq pruh wkdq wzlfh dv kljk dv lq Eulwdlq dqg pxfk kljkhu wkdq

lq Jhupdq|1 D srvvleoh lqwhusuhwdwlrq lv wkdw zlwklq lqgxvwulhv ghpdqg vkliwv

kdyh ehhq uhodwlyho| pruh lpsruwdqw wkdq ehwzhhq lqgxvwulhv ghpdqg vkliwv lq

wkh XN dqg Jhupdq| wkdq lq Iudqfh1 Pruhryhu/ wkh XN kdv h{shulhqfhg erwk

d ghfolqh lq fhqwudol}dwlrq dqg wkh kljkhvw uhgxfwlrq lq xqlrq ghqvlw| ryhu wkh

vdpsoh shulrg1 Ilqdoo|/ hpsor|phqw surwhfwlrq kdv lqfuhdvhg lq Iudqfh/ ghfolqhg

lq Jhupdq| dqg uhpdlqhg frqvwdqw lq wkh XN1 D ghfrpsrvlwlrq ri suhglfwhg W

vkrzv wkdw wkh devroxwh frqwulexwlrq ri uhodwlyh ghpdqg vkliwv kdv ehhq txlwh

vlplodu lq Eulwdlq dqg lq Iudqfh1 Wkh nh| gl�huhqfh ehwzhhq wkh wzr frxqwulhv lv

wkh devroxwh frqwulexwlrq ri lqvwlwxwlrqdo fkdqjhv wr suhglfwhg W / wkdw kdv ehhq

srvlwlyh lq Eulwdlq dqg qhjdwlyh lq Iudqfh1 Wkhuhiruh/ zkloh uhodwlyh ghpdqg

vkrfnv kdyh htxdoo| frqwulexwhg wr lqfuhdvh wkh jurzwk ri wkh froohjh zdjh jds

lq erwk frxqwulhv/ lqvwlwxwlrqdo fkdqjhv kdyh frqwulexwhg wr lqfuhdvh jurzwk lq
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wkh iruphu frxqwu| dqg wr uhgxfh lw lq wkh odwwhu frxqwu|1 Lq Jhupdq|/ wkh

devroxwh frqwulexwlrq ri uhodwlyh ghpdqg vkliwv kdv ehhq vpdoohu wkdq lq wkh

rwkhu wzr frxqwulhv1 Rq wkh rwkhu kdqg/ lqvwlwxwlrqdo fkdqjhv kdyh frqwulexwhg

dv pxfk dv lq Eulwdlq wr wkh srvlwlyh suhglfwhg wuhqg lq wkh froohjh zdjh jds1

Oderu pdunhw lqvwlwxwlrqv qhhg qrw d�hfw wkh wzr frkruwv lq wkh vdph zd|1

Zh doorz iru gl�huhqwldo h�hfwv e| lqwhudfwlqj hdfk lqvwlwxwlrqdo yduldeoh zlwk wkh

frkruw gxpp|1 Zlwk ihz revhuydwlrqv/ zh uhwdlq d sduvlprqlrxv vshfl�fdwlrq

e| vhtxhqwldoo| holplqdwlqj lqvwlwxwlrqdo yduldeohv dqg lqwhudfwlrqv wkdw dwwudfw

dq lqvljql�fdqw frh!flhqw1 Wdeoh < looxvwudwhv rxu uhvxowv1 Zh �qg wkdw erwk

wkh fkdqjh lq xqlrq ghqvlw| dqg wkh fkdqjh lq wkh ghjuhh ri fhqwudol}dwlrq duh

qhjdwlyho| dqg vljql�fdqwo| fruuhodwhg zlwk wkh hvwlpdwhg jurzwk lq wkh froohjh

zdjh jds ri wkh |rxqjhu frkruw eruq ehwzhhq 4<83 dqg 4<8<1 Wkhuh lv qr wudfh

ri d vljql�fdqw fruuhodwlrq ehwzhhq wkhvh yduldeohv dqg wkh wuhqg lq wkh froohjh

zdjh jds ri wkh roghu frkruw1

Erwk d fkdqjh lq wkh xqlrql}dwlrq udwh dqg d fkdqjh lq wkh ghjuhh ri fhqwudo0

l}dwlrq duh h{shfwhg wr d�hfw wkh froohjh zdjh jds e| lq xhqflqj wkh dyhudjh

zdjh ri kljk vfkrro zrunhuv/ zkr duh pruh olnho| wr eh xqlrql}hg dqg wr kdyh

wkhlu sd| uhjxodwhg e| froohfwlyh edujdlqlqj1 Wkh xqfryhuhg devhqfh ri d vljql�0

fdqw fruuhodwlrq ehwzhhq wkhvh fkdqjhv dqg wkh wuhqg lq wkh froohjh zdjh jds iru

wkh roghu frkruw vxjjhvwv hlwkhu dq lqvlghu 0 rxwvlghu ru dq lqwhuqdo oderu pdunhw

vwru| +vhh Ndw} dqg Dxwru +4<<<, iru d glvfxvvlrq,1 Lq hlwkhu vwru|/ vhqlru kljk

vfkrro zrunhuv/ zkr ehorqj pdlqo| wr wkh roghu frkruw/ duh vkhowhuhg e| vhqlrulw|

uxohv iurp wkh hfrqrplf h�hfwv ri lqvwlwxwlrqdo fkdqjhv1

Qh{w/ zh eulh | frqvlghu krz wkh hvwlpdwhg frxqwu| gxpp| O ydulhv zlwk

uhodwlyh vxsso|/ ghpdqg dqg wkh ohyhov ri lqvwlwxwlrqdo frqvwudlqwv1 Zh phdvxuh

frkruw 0 vshfl�f uhodwlyh vxsso| zlwk uhodwlyh frkruw vl}h/ uhodwlyh ghpdqg erwk

zlwk wkh 4<<4 hpsor|phqw vkduh ri wkh �qdqfh/ lqvxudqfh dqg exvlqhvv vhuylfhv

vhfwru +LVLF fodvvl�fdwlrq ;,/ wkdw hpsor|v d uhodwlyho| kljk sursruwlrq ri froohjh

judgxdwhv/ dqg zlwk wkh RHFG kljk whfk lqgh{/ wkdw phdvxuhv wkh h{sruw vkduh

ri kljk whfk lqgxvwulhv lq wrwdo pdqxidfwxulqj
4;
/ dqg xvh Fhqwud;3/ HSO;3> N

4;Vrxufh= RHFG +4<<7��
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dqg X;3 dv lqvwlwxwlrqdo yduldeohv1 Zh dovr dgg frkruw vshfl�f dyhudjh djh dw

wkh ehjlqqlqj ri wkh vdpsoh shulrg/ D
r
=

Wdeoh <1 Hvwlpdwhv ri wkh uhodwlrqvkls ehwzhhq W dqg fkdqjhv lq uhodwlyh

ghpdqg/ vxsso| dqg lqvwlwxwlrqdo yduldeohv1 Ghshqghqw yduldeoh= W= Lqfoxghv

lqwhudfwlrqv zlwk wkh frkruw gxpp|1

Frh!flhqw S0ydoxh Frh!flhqw S0ydoxh

+4, +4, +5, +5,

Frkruw Gxpp| 013337 0157 1334 189

�V 01385 136 0136: 136

j 183< 136 1;74 133

�G 1653 147 159: 136

�HSO 01337 134 01336 134

�X � Frkruw Gxpp| 013;4 137 0134: 1:;

�Fhqwud � Frkruw Gxpp| 01339 135 01339 133

U5 1:9 1;3

Qrev 53 53

Qrwh= vhh Wdeoh ;1

Wdeoh 43 suhvhqwv wkh uhvxowv ri rxu sduvlprqlrxv vshfl�fdwlrq/ rewdlqhg di0

whu vhtxhqwldo vlpsol�fdwlrq1 Zh �qg wkdw uhodwlyh ghpdqg yduldeohv/ Fhqwud;3

dqg X;3 kdyh qr vljql�fdqw h�hfw rq O1 Dv h{shfwhg/ wkh wlph lqyduldqw frxqwu|

h�hfw lv qhjdwlyho| fruuhodwhg erwk zlwk frkruw vl}h dqg zlwk wkh Ndlw} lqgh{1

Wkh srvlwlyh fruuhodwlrq zlwk djh dw wkh vwduw ri wkh vdpsoh shulrg lv dovr h{0

shfwhg dqg vxjjhvwv wkdw froohjh judgxdwhv kdyh vwhhshu hduqlqjv sur�ohv wkdq

kljk vfkrro judgxdwhv1

Wdeoh 431 Hvwlpdwhv ri wkh uhodwlrqvkls ehwzhhq O/ uhodwlyh ghpdqg/ vxsso|

dqg lqvwlwxwlrqdo yduldeohv1 Ghshqghqw yduldeoh= O

Frh!flhqw S0ydoxh Frh!flhqw S0ydoxh

+4, +4, +5, +5,

Frkruw Gxpp| 145< 135 1476 133

Uhodwlyh Frkruw Vl}h 014:6 133 01479 133

Djh dw vwduw 134< 133 1349 133

N 041689 133 0413:5 133

HSO;3 134; 133 1345 133

U5 1:8 1;6

Qrev 53 53
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Qrwh= vhh Wdeoh ;1

Frqglwlrqdo rq lqlwldo djh/ wkh frkruw gxpp| dwwudfwv d srvlwlyh dqg vljqli0

lfdqw frh!flhqw/ vxjjhvwlqj dq xszdug vkliw lq wkh hduqlqjv sur�ohv ri froohjh

judgxdwhv zkr ehorqj wr wkh |rxqjhu frkruw1 Frqwudu| wr rxu h{shfwdwlrqv/

krzhyhu/ wkhuh lv hylghqfh ri d srvlwlyh dqg vljql�fdqw fruuhodwlrq zlwk wkh gh0

juhh ri hpsor|phqw surwhfwlrq lq wkh 4<;3v4< 1 Wr looxvwudwh/ frqvlghu Jhupdq|

dqg wkh XN1 Wkh dyhudjh ydoxh ri O lq Jhupdq| lv doprvw wzlfh dv odujh dv lq

wkh XN1 Wklv gl�huhqfh lv dffrxqwhg iru e| wkh kljkhu dyhudjh djh dw wkh vwduw ri

wkh vdpsoh shulrg dqg e| wkh orzhu uhodwlyh frkruw vl}h lq Jhupdq|/ wkh h�hfwv

ri zklfk duh rqo| sduwldoo| r�vhw e| wkh rssrvlwh h�hfwv ri d orzhu Ndlw} lqgh{

dqg ri orzhu hpsor|phqw surwhfwlrq lq wkh XN1

' ���	���
�� (�����!

Fdug dqg Ohplhx{ +5333, kdyh vkrzq wkdw wkh uhfhqw lqfuhdvh ri wkh froohjh

zdjh jds lq wkh XV +dqg Eulwdlq, lv doprvw frpsohwho| dwwulexwdeoh wr fkdqjhv

lq wkh uhodwlyh hduqlqjv ri wkh |rxqjhu frkruwv ri froohjh judgxdwhv1 Lq wklv sd0

shu/ zh kdyh xvhg frkruw gdwd iru wzr frqwljxrxv eluwk frkruwv lq 43 Hxurshdq

frxqwulhv wr vwxg| zkhwkhu vlplodu �qglqjv krog lq Hxursh1 Zh gr qrw �qg hyl0

ghqfh ri d frpprq Hxurshdq sdwwhuq1 Rqo| lq wkuhh uhodwlyho| vpdoo Hxurshdq

frxqwulhv +Dxvwuld/ Vzlw}huodqg dqg wkh Qhwkhuodqgv, dqg srvvleo| lq wkh XN lv

wkh lqfuhdvh lq wkh froohjh zdjh jds doprvw h{foxvlyho| olplwhg wr wkh |rxqjhu

frkruw/ dv lq wkh XV1 Lq Ghqpdun/ wkhuh lv hylghqfh wkdw wkh froohjh zdjh jds

kdv lqfuhdvhg iru erwk wkh roghu dqg wkh |rxqjhu frkruw/ exw idvwhu iru wkh odw0

whu1 Wkh hylghqfh iru wkh wkuhh pdmru frqwlqhqwdo Hxurshdq frxqwulhv jrhv lq

wkh rssrvlwh gluhfwlrq/ ehfdxvh wkh froohjh zdjh jds kdv lqfuhdvhg idvwhu gxulqj

wkh 4<;3v dqg wkh 4<<3v iru wkh roghu frkruw eruq ehwzhhq 4<73 dqg 4<7< wkdq

iru wkh |rxqjhu frkruw eruq ehwzhhq 4<83 dqg 4<8<1

4<Wkh uhvxowv iru wkh froohjh 0 ohvv wkdq froohjh jds duh vkrzq lq Wdeoh D6 lq wkh Dsshqgl{1

Lq wklv fdvh/ wkhuh lv dovr hylghqfh wkdw wkh wlph lqyduldqw frpsrqhqw ri wkh jds lv qhjdwlyho|

fruuhodwhg zlwk xqlrq ghqvlw|/ wkh ghjuhh ri fhqwudol}dwlrq dqg wkh vkduh ri sxeolf hpsor|phqw

7M�1
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Zh kdyh xvhg wkh furvv frxqwu| yduldwlrq lq uhodwlyh vxsso|/ ghpdqg dqg

lqvwlwxwlrqdo frqvwudlqwv wr lqyhvwljdwh zkhwkhu fkdqjhv lq wkhvh yduldeohv duh

fruuhodwhg zlwk wkh hvwlpdwhg wuhqg lq wkh froohjh zdjh jds1 Lw wxuqv rxw wkdw

wkh wuhqg lq wkh jds lv qhjdwlyho| fruuhodwhg wr fkdqjhv lq uhodwlyh vxsso| dqg

srvlwlyho| fruuhodwhg erwk zlwk wkh orqj uxq udwh ri surgxfwlylw| jurzwk dqg

zlwk dq lqgh{ ri ehwzhhq lqgxvwu| ghpdqg vkrfnv1 Lqvwlwxwlrqdo fkdqjhv dovr

pdwwhu/ dqg zh kdyh irxqg wkdw frxqwulhv wkdw kdyh h{shulhqfhg ghfolqhv lq

xqlrq ghqvlw|/ lq wkh fhqwudol}dwlrq ri wkh zdjh edujdlq dqg lq hpsor|phqw

surwhfwlrq phdvxuhv kdyh dovr kdg d idvwhu jurzwk lq wkh froohjh zdjh jds1

) *��� ������
+

Wdeoh E4 suhvhqwv vrph ghwdlov rq wkh gdwd xvhg lq wklv sdshu1 Wkh ruljlqdo gdwd

zhuh gudzq iurp lqglylgxdo plfur vxuyh|v e| SXUH sduwqhuv dqg froodsvhg lqwr

frkruw gdwd e| xvlqj lq d krprjhqhrxv iudph1 Krxuo| zdjhv duh jurvv ri wd{hv

iru doo frxqwulhv zlwk wkh h{fhswlrq ri Dxvwuld dqg Lwdo|1

Wdeoh D41 Gdwd vrxufhv

Frxqwu| Vrxufh Vdpsoh shulrg

Dxvwuld Plnurfhqvxv 4<;40<:

Ghqpdun Orqjlwxglqdo Oderu Pdunhw Uhjlvwhu 4<;30<8

Ilqodqg Oderu Irufh Vxuyh| 4<;:0<6

Iudqfh LQVHH Hpsorl 4<<30<;

Jhupdq| JVRHS 4<;70<:

Lwdo| VKLZ 4<;:0<;

Qhwkhuodqgv RVD Sdqho 4<;90<;

Sruwxjdo Txdgurv gh Shvvrdv 4<;60<6

Vzlw}huodqg Oderxu Irufh Vxuyh| 4<<50<;

XN Idplo| H{shqglwxuh Vxuyh| 4<;30<8

Wkh Ndw} dqg Pxusk| +4<<5, ehwzhhq lqgxvwu| ghpdqg vkliw lqgh{ lv edvhg

rq htxdwlrq +47, ri wkhlu ruljlqdo sdshu
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zkhuh n lv iru wkh hgxfdwlrqdo jurxs/ m iru wkh lqgxvwuldo vhfwru> H lv iru hp0

sor|phqw dqg � lv wkh zhljkw ri wkh hgxfdwlrqdo jurxs lq wkh lqgxvwu|1 Wkh

ruljlqdo < LVLF vhfwruv zhuh uhgxfhg wr ; e| djjuhjdwlqj plqlqj dqg txduulqj

zlwk hohfwulfdo surgxfwlrq1 Wklv djjuhjdwlrq zdv qhfhvvdu| wr rewdlq d fodvvl�0

fdwlrq dv forvh dv srvvleoh wr wkh rqh hpsor|hg e| wkh Hxurshdq Ffrppxqlw|

Krxvhkrog Sdqho +HKFS,1 Wkh ; vhfwruv duh= Djulfxowxuh/ Plqlqj soxv Hohfwulf0

lw|/ Pdqxidfwxulqj/ Frqvwuxfwlrq/ Zkrohvdoh dqg Uhwdlo Wudgh/ Wudqvsruw dqg

Frppxqlfdwlrq/ Ilqdqfh dqg Lqvxudqfh dqg Exvlqhvv Vhuylfhv dqg Frppxqlw|/

Vrfldo dqg Shuvrqdo Vhuylfhv1

5;



#�����-

��� ������� . )��� ��	 ������� �	�� 
	�

Wdeoh D41 Froohjh2Ohvv wkdq Froohjh1 Pdohv rqo|1 Frkruw vshfl�f dqg
djjuhjdwh fkdqjhv

Eruq 7307< Eruq 8308< Doo frkruwv \hduv

;3v <3v � ;3v <3v � �

Dxvwuld 18<6 1899 0818 167: 1738 491: 04617 ;80<:

Ghqpdun 1564 166: 781; 1496 163; ;;1< 5916 ;80<8
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