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Devwudfw

Rqh ri wkh pdlq lvvxhv dvvrfldwhg zlwk uhfhqw U)G0edvhg jurzwk prghov lv wkhlu suhglfwlrq

frqfhuqlqj _vfdoh h�hfwv%1 Wkdw lv/ wkhvh prghov dvn wkh txhvwlrq dv wr zkhwkhu hfrqrplf jurzwk

lv d ixqfwlrq ri wkh ohyho ru wkh jurzwk udwh ri kxpdq fdslwdo dw vwhdg| vwdwh1 Wklv qrwh suhvhqwv

vrph furvv0frxqwu| dqg klvwrulfdo wlph vhulhv hylghqfh wkdw vxssruwv vfdoh h�hfwv lq wkh hduo|

vwdjhv ri ghyhorsphqw dqg qrq vfdoh h�hfwv lq wkh orqj0uxq1

MHO Fodvvl�fdwlrq Qxpehuv= R48/ R731
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Wklv qrwh frqwulexwhv wr wkh lqyhvwljdwlrq ri _vfdoh h�hfwv% lq prghov ri hfrqrplf jurzwk1 Prvw

U)G0edvhg prgho suhglfw wkdw hfrqrplf jurzwk ~ dv phdvxuhg e| uhdo JGS shu fdslwd jurzwk

~ lv srvlwlyho| uhodwhg wr wkh ohyho ri kxpdq fdslwdo ~ dv phdvxuhg e| dq lqgh{ ri wkh dyhudjh

|hduv ri hgxfdwlrq ru wkh qxpehu ri vflhqwlvwv dqg hqjlqhhuv +V)H,1 Mrqhv +4<<8d, h{dplqhg wklv

uhodwlrqvkls iru d vdpsoh ri ghyhorshg frxqwulhv dqg irxqg wkdw wkh vfdoh h�hfwv suhglfwlrq lv qrw

vxssruwhg e| wkh gdwd> pruh suhflvho| Mrqhv* zrun vkrzv wkdw uhdo JGS jurzwk lv lqvhqvlwlyh wr

fkdqjhv lq wkh qxpehu ri V)H1

Wklv qrwh hpslulfdoo| lqyhvwljdwhv vfdoh h�hfwv xqghu d zlghu vdpsoh ri frxqwulhv wkdw lqfoxgh

erwk ghyhorshg dqg ghyhorslqj frxqwulhv1 Wkh dqdo|vlv khuh/ zklfk hpsor|v furvv0vhfwlrqdo dqg

wlph0vhulhv gdwd/ �qgv vrph hylghqfh wkdw vxssruw d kxps0vkdsh uhodwlrqvkls ehwzhhq jurzwk dqg

kxpdq fdslwdo1 Pruh suhflvho|/ dw orz ohyhov ri kxpdq fdslwdo/ jurzwk lv vkrzq wr eh lqfuhdvlqj

lq kxpdq fdslwdo1 Diwhu d fhuwdlq wkuhvkrog/ lw lv irxqg wkdw kljkhu ohyhov ri kxpdq fdslwdo duh

dvvrfldwhg zlwk vorzhu hfrqrplf jurzwk1 Hyhqwxdoo|/ dw kljk kxpdq fdslwdo ohyhov/ jurzwk lv irxqg

wr eh lqvhqvlwlyh wr fkdqjhv lq kxpdq fdslwdo1 Wklv uhvxow lv frqvlvwhqw zlwk erwk wkh wudqvlwlrqdo

sdwk dqg wkh vwhdg| vwdwh suhglfwlrq ri Mrqhv +4<<8e, prgho1

2 ,4T�h�U@* i��_i?Ui L? RtU@*i igiU|t�

Wkh dlp ri wklv vhfwlrq lv wr ixuwkhu lqyhvwljdwh wkh vfdoh h�hfwv suhglfwlrq ri pdq| jurzwk prghov

+vxfk dv Urphu +4<<3,/ Jurvvpdq dqg Khospdq +4<<4,/ Djklrq dqg Krzlww +4<<5, dqg Mrqhv

+4<<8d/e, mxvw wr qdph d ihz, e| h{dplqlqj wkh uhodwlrqvkls ehwzhhq hfrqrplf jurzwk dqg wkh vwrfn

ri kxpdq fdslwdo1 Wklv qrwh h{whqgv Mrqhv* zrun e| lqyhvwljdwlqj vfdoh h�hfwv iru d zlghu vdpsoh

ri frxqwulhv> ghyhorshg frxqwulhv wkdw jurz sulpdulo| wkurxjk lqqrydwlrq/ dqg dovr ghyhorslqj

frxqwulhv wkdw jurz sulpdulo| wkurxjk wkh dgrswlrq ri h{lvwlqj whfkqrorjlhv1

Lq lqyhvwljdwlqj wkh uhodwlrqvkls ehwzhhq jurzwk dqg kxpdq fdslwdo/ L �uvw xqghuwdnh d vlpsoh

furvv0frxqwu| dqdo|vlv1 Dv d sur{| iru shu fdslwd rxwsxw L xvh Vxpphu dqg Khvwrq +4<<4, gdwd rq

shu fdslwd JGS/ dqg dv d sur{| iru kxpdq fdslwdo L xvh d prgl�fdwlrq ri wkh Eduur dqg Ohh +4<<6,

gdwd rq furvv0frxqwu| hgxfdwlrqdo ohyhov1 Eduur dqg Ohh surylghv gdwd rq wkh dyhudjh qxpehu ri

|hduv lq sulpdu|/ vhfrqgdu|/ dqg kljkhu hgxfdwlrq1� Dq lqwhuhvwlqj ihdwxuh ri wkh sorw lq �jxuh 4
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lv wkdw wkhuh lv qr dssduhqw srvlwlyh uhodwlrqvkls ehwzhhq jurzwk dqg kxpdq fdslwdo suhglfwhg e|

prvw U)G0edvhg prghov sulru wr Mrqhv +4<<8d/e,1 Hyhq wkrxjk zhdn/ rqh dfwxdoo| pljkw qrwlfh d

kxps0vkdsh sdwwhuq1 Lw vhhpv wkdw jurzwk lv srvlwlyho| uhodwhg wr kxpdq fdslwdo xqwlo wkh odwwhu

uhdfkhv wkh ohyho ri 31; wr 4131 Eh|rqg wklv wkuhvkrog/ wkhuh duh vljqv ri vorzlqj jurzwk dvvrfldwhg

zlwk kljkhu kxpdq fdslwdo1 Lq rughu wr/ pruh irupdoo|/ lqyhvwljdwh wkh k|srwkhvlv ri d kxps0vkdsh

uhodwlrqvkls L uxq d txdgudwlf uhjuhvvlrq dqg �w lw wr wkh furvv0frxqwu| sorw1 Wkh uhjuhvvlrq |lhogv

wkh htxdwlrq

J| @ 3=3439<4.
+5=78,

3=37:583K �
+6=69,

3=357;:8K2

+�5=9<,
> U2 @ 3=3:> +4,

zkhuh J| ghqrwhv uhdo JGS shu fdslwd jurzwk dqg K ghqrwhv kxpdq fdslwdo1 Erwk yduldeohv duh

vljql�fdqw dw wkh 4 shufhqw ohyho/ zlwk wkh suhglfwhg vljqv1 Wkh frqwlqxrxv vrolg olqh lq �jxuh 4 lv
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wkh �wwhg txdgudwlf ixqfwlrq ri htxdwlrq +4,12

L ixuwkhu h{dplqh wkh uhodwlrqvkls dw kdqg xqghu dq lqfrph0vhjphqwhg0vdpsoh1 Wkh 7 sorwv ri

�jxuh 5 duh frqvwuxfwhg e| rughulqj wkh vdpsoh ri 437 frxqwulhv e| shu fdslwd JGS dqg glylglqj

lw lqwr 7 fodvvhv +orz0lqfrph/ orz0plggoh0lqfrph/ plggoh0lqfrph/ dqg kljk0lqfrph, e| xvlqj euhdn

srlqwv vlplodu wr wkrvh xvhg lq wkh olwhudwxuh1�

Lqfrph Fodvv Frh�flhqw Whvw0Vwdwlvwlf Vljqli1 Ohyho

Orz 3137<347 51:< 4 shufhqw
Orz0Plggoh 31367;<7 6145 4 shufhqw
Plggoh 31354547 4144
Kl 03133377; 03137:
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Olqhdu uhjuhvvlrq hvwlpdwhv rq wkh 7 lqfrph fodvvhv suhvhqwhg lq wdeoh 4 uhyhdo vrph lqwhuhvwlqj

�qglqjv1 ROV hvwlpdwhv vxjjhvw wkdw wkhuh h{lvwv d srvlwlyh dqg vljql�fdqw uhodwlrqvkls ehwzhhq

jurzwk dqg kxpdq fdslwdo iru wkh orz0 dqg orz0plggoh0lqfrph frxqwulhv1 Ixuwkhu/ wkhuh lv d srvlwlyh

exw qrw vwdwlvwlfdoo| vljql�fdqw uhodwlrqvkls ehwzhhq wkh yduldeohv ri lqwhuhvw iru wkh plggoh0lqfrph

frxqwulhv1 Ilqdoo| dv vkrzq lq �jxuh 5 dqg wdeoh 4/ kl0lqfrph frxqwulhv h{shulhqfh vorzhu jurzwk dw

kljkhu ohyhov ri kxpdq fdslwdo> krzhyhu wklv uhodwlrqvkls lv qrw vwdwlvwlfdoo| vljql�fdqw1 Wkh lqfrph0

vhjphqwhg0vdpsoh h{huflvh suhvhqwhg deryh vxssruwv srvlwlyh vfdoh h�hfwv lq hduo| ghyhorsphqw wkdw/

krzhyhu/ glvdsshdu zlwk kljkhu kxpdq fdslwdo ohyhov1

Wlph vhulhv hylghqfh surylgh dgglwlrqdo vxssruw wr d qrqolqhdu uhodwlrqvkls ehwzhhq jurzwk dqg

kxpdq fdslwdo1 Lq wkh iroorzlqj h{huflvh zh xvh klvwrulfdo wlph vhulhv gdwd iurp Pdgglvrq +4<;5/

4<;<, wr h{dplqh krz shu fdslwd JGS jurzwk hyroyhg ryhu d shulrg ri derxw 453 |hduv iru d vdpsoh

ri 48 RHFG frxqwulhv1
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D wlph vhjphqwhg wuhqg whvw lv dssolhg khuh1 Revhuydwlrqv iru wkh shulrg 4;:404<;: duh vhj0

phqwhg lqwr wzr hsrfkv/ e| xvlqj d suhghwhuplqhg euhdn srlqw1 Wkh �uvw hsrfk lv wkh suhzdu

shulrg wkdw fryhuv wkh |hduv 4;:404<7< +h{foxglqj wkh |hduv ri ZZLL,/ dqg wkh vhfrqg hsrfk lv

wkh srvwzdu shulrg wkdw fryhuv wkh |hduv 4<8404<;:1 Dv vkrzq lq wdeoh 5/ prvw ri wkh 48 frxqwulhv

kdg srvlwlyh dqg vwdwlvwlfdoo| vljql�fdqw jurzwk udwhv lq wkh �uvw hsrfk zkhuh dv lq wkh vhfrqg

hsrfk prvw frxqwulhv h{shulhqfhg vorzlqj jurzwk udwhv/ exw rqo| d ihz ri wkhvh kdyh hvwlpdwhv

wkdw duh vwdwlvwlfdoo| vljql�fdqw1e Pdnlqj wkh dvvxpswlrq wkdw wkh h{lvwlqj srvlwlyh uhodwlrqvkls

ehwzhhq kxpdq fdslwdo +dv phdvxuhg e| V)H, dqg wlph revhuyhg lq RHFG frxqwulhv krogv dfurvv

eaL?it E�bbDM� �ti_ |�i 5�44ih @?_ Oit|L? _@|@ ti| |L h�? @ |�4i |hi?_ |it| uLh |�i Tih�L_ �bDf��bHH� �t t�L�?
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wkh shulrg h{dplqhg khuh/ vxjjhvwv wkdw rxu uhvxow lv frqvlvwhqw zlwk wkh k|srwkhvlv ri kxps0vkdsh

uhodwlrqvkls ehwzhhq jurzwk dqg kxpdq fdslwdo1D

Frxqwu| Wlph Wuhqg Wlph Wuhqg Mrqhv Wlph Wuhqg

4;:404<7< 4<8304<;: 4<8304<;;

Dxvwudold 031333344 0313345;6 031334433
+518<, +06196, +05186,

Dxvwuld 31333;97 031333389 031333433
+03136, +03154, +03148,

Ehojlxp 313334;< 031333764 031333653
+31:7, +04163, +0319;,

Fdqdgd 0313338<9 31333383 31333533
+031:<, +3146, +316;,

Ghqpdun 3133366; 031333587 0313335<3
+41;:, +03199, +03174,

Ilqodqg 31333;:< 031333766 031333693
+4158, +04138, +03196,

Iudqfh 31333;88 031333;67 031333;:3
+41<5, +0618:, +0516;,

Jhupdq| 31334378 031334:54 031334863
+419:, +0814;, +06159,

Lwdo| 31333;:5 0313344;7 031333<83
+51<7, +061:;, +05196,

Mdsdq 3133456; 031334<48 031334;53
+513:, +0714:, +0613:,

Qhwkhuodqgv 31335<88 03133;34 031333:83
+5178, +05153, +04173,

Qruzd| 31333866 313334<9 031333583
+518:, +318:, +31:6,

Vzhghq 31333;89 031333864 031333663
+41;9, +041:7, +04133,

X1N1 031333388 0313334:4 31333353
+0315<, +03174, +3139,

X1V1 031333844 0313333<5 31333346
+0418;, +03155, +3143,
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Wklv qrwh kdv h{whqghg wkh lqyhvwljdwlrq ri wkh vfdoh h�hfwv suhglfwlrq1 Wkh pdlq �qglqjv ri wkh

sdshu duh=

41 Wkh zkroh0vdpsoh dqg vhjphqwhg0vdpsoh furvv0frxqwu| dqdo|vhv uhyhdo d kxps0vkdsh uhod0

wlrqvkls ehwzhhq jurzwk dqg kxpdq fdslwdo1 Pruh suhflvho| srvlwlyh vfdoh h�hfwv ~ srvlwlyh

uhodwlrqvkls ehwzhhq uhdo JGS shu fdslwd jurzwk dqg wkh vwrfn ri kxpdq fdslwdo ~ dsshdu wr

h{lvw lq wkh hduo| vwdjhv ri ghyhorsphqw1 Vxevhtxhqwo|/ vorzhu jurzwk vhhpv wr eh dvvrfldwhg

zlwk kljkhu ohyhov ri kxpdq fdslwdo1 Klvwrulfdo wlphv vhulhv hylghqfh rq ghyhorshg frxqwulhv

ohdgv wr vlplodu lq vslulw uhvxow1

51 Wklv uhvxow lv frqvlvwhqw zlwk erwk wkh wudqvlwlrqdo sdwk dv zhoo dv wkh vwhdg| vwdwh suhglfwlrq

ri wkh prgho sursrvhg lq Mrqhv +4<<8e,1 Pruh suhflvho|/ rxu �qglqj vxssruwv Mrqhv* kxps0

vkdsh wudqvlwlrqdo sdwk dv zhoo dv Mrqhv Fulwltxh wkdw dw vwhdg| vwdwh wkhuh duh qr vfdoh

h�hfwv1

Rqh frqfhuq dvvrfldwhg zlwk �qglqj +5, lv wkdw wkh prgho sursrvhg lq Mrqhv +4<<8e, doorzv rqo|

iru whfkqrorjlfdo lqqrydwlrq dqg qrw lplwdwlrq1 Wkhuhiruh jlyhq rxu h{whqghg furvv0frxqwu| vdpsoh

zklfk lqfoxghv ghyhorslqj frxqwulhv wkdw sulpdulo| lplwdwh/ lw pljkw eh dujxhg wkdw Mrqhv* prgho

lv qrw dssolfdeoh1 Krzhyhu/ lw kdv ehhq vkrzq e| Sdsdjhrujlrx +4<<;, wkdw zh fdq hdvlo| prgli|

Mrqhv* U)G htxdwlrq wr doorz iru lplwdwlrq zlwkrxw fkdqjlqj dq| ri lwv txdolwdwlyh uhvxowv1S

+iuihi?Uit

Djklrq/ S1 dqg Krzlww S1/ _D Prgho ri Jurzwk Wkurxjk Fuhdwlyh Ghvwuxfwlrq/% Hfrqrphwulfd/
93=656~84/ 4<<51

Eduur/ U1 dqg Ohh/ M1/ _Lqwhuqdwlrqdo Frpsdulvrqv ri Hgxfdwlrqdo Dwwdlqphqw/% Mrxuqdo ri Prq0
hwdu| Hfrqrplfv/ 65= 696~6<7/ 4<<61

Jurvvpdq/ P1 dqg Khospdq/ H1/ _Txdolw| Odgghuv lq wkh Wkhru| ri Jurzwk/% Uhylhz ri Hfrqrplf
Vwxglhv/ 8;=76~94/ 4<<41

Mrqhv/ F1/ _Wlph Vhulhv Whvwv ri Hqgrjhqrxv Jurzwk Prghov/% Txduwhuo| Mrxuqdo ri Hfrqrplfv/
443=7<8~858/ 4<<8d1

Mrqhv/ F1/ _U)G0Edvhg Prghov ri Hfrqrplf Jurzwk/% Mrxuqdo ri Srolwlfdo Hfrqrp|/ 436=:8<~:;7/
4<<8e1
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Pdgglvrq/ D1/ Skdvhv ri Fdslwdolvwlf Ghyhorsphqw1 Qhz \run= R{irug Xqlyhuvlw| Suhvv/ 4<;51

Pdgglvrq/ D1/ Wkh Zruog Hfrqrp| lq wkh Wzhqwlhwk Fhqwxu|/ Sdulv= RHFG/ 4<;<1

RHFG/ Edvlf Vflhqfh dqg Whfkqrorj| Vwdwlvwlfv/ 4<<61

Sdsdjhrujlrx/ F1/ _Whfkqrorj| Wudqvihuv dqg Hfrqrplf Ghyhorsphqw= H{whqglqj wkh U)G0Edvhg
Prghov/% Plphr/ OVX/ 4<<;1

Shuvvrq/ W1 dqg Wdehoolql/ J1/ _Lv Lqhtxdolw| Kdupixo iru JurzwkB% Dphulfdq Hfrqrplf Uhylhz/
;7=933~954/ 4<<71

Urphu/ S1/ _Hqgrjhqrxv Whfkqrorjlfdo Fkdqjh/% Mrxuqdo ri Srolwlfdo Hfrqrp|/ <;=V:4~V<9/ 4<<31

Vxpphuv/ U1 dqg Khvwrq/ D1/ _Wkh Shqq Zruog Wdeohv +Pdun 8,= Dq H{sdqghg Vhw ri Lqwhuqd0
wlrqdo Frpsdulvrqv/ 4<83~4<;;/% Txduwhuo| Mrxuqdo ri Hfrqrplfv 439=65:~69;/ 4<<41

Wdoopdq/ H1 dqg Zdqj/ S1/ _Kxpdq Fdslwdo dqg Hqgrjhqrxv Jurzwk= Hylghqfh iurp Wdlzdq/%
Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 67=434~457/ 4<<71

:



�TTi?_� E�L| uLh ��M*�U@|�L?�

Eduur dqg Ohh +4<<6, Gdwd dqg Prgl�fdwlrqv

Wdeoh D vkrzv wkh vdpsoh ri frxqwulhv xvhg lq wklv sdshu iurp wkh Eduur dqg Ohh +4<<6, gdwd1
Wkh gdwd xvhg lq wklv sdshu lv d zhljkwhg lqgh{ ri wkh Eduur dqg Ohh gdwd jlyhq e|=

3=4 � +dyj |uv lq sulpdu|, . 3=5 � +dyj |uv lq vhfrqgdu|, . 3=6 � +dyj |uv lq kljkhu,=

Shuvvrq dqg Wdehoolql +4<<7,/ dqg Wdoopdq dqg Zdqj +4<<7, xvh vlplodu lqgh{lqj whfkqltxhv wr
frqvwuxfw kxpdq fdslwdo sur{lhv1 D vhqvlwlylw| dqdo|vlv rq gl�huhqw zhljkwlqj vfkhphv ri wkh Eduur
dqg Ohh gdwd vkrzv qr fkdqjh lq wkh uhvxowv ri wkh furvv0frxqwu| dqdo|vlv1

Wdeoh D

Dojhuld Wrjr Jx|dqd Dxvwuld

Ehqlq Wxqlvld Sdudjxd| Ehojlxp

Erwvzdqd Xjdqgd Shux F|suxv

Fdphurrq ]dluh Xuxjxd| Ghqpdun

Fhqwudo Diu1 U1 ]dpeld Yhqh}xhod Ilqodqg

Frqjr ]lpedezh Edqjodghvk Iudqfh

Hj|sw Eduedgrv P|dqpdu Z1 Jhupdq|

Jdpeld Fdqdgd Krqj Nrqj Juhhfh

Jkdqd Frvwd Ulfd Lqgld Kxqjdu|

Jxlqhd0Elvv Grplqlfdq Uhs1 Lqgrqhvld Lfhodqg

Nhq|d Ho Vdoydgru Ludq Lwdo|

Ohvrwkr Jxdwhpdod Ludt Pdowd

Olehuld Kdlwl Lvudho Qhwkhuodqgv

Pdodzl Krqgxudv Mdsdq Qruzd|

Pdol Mdpdlfd Mrugdq Srodqg

Pdxulwlxv Ph{lfr Nruhd Uhs1 Sruwxjdo

Pr}dpeltxh Qlfdudjxd Pdod|vld Vsdlq

Qljhu Sdqdpd Qhsdo Vzhghq

Uzdqgd Wulqlgd ) Wde1 Sdnlvwdq Vzlw}huodqg

Sdsxd Jxlqh XVD Sklolsslqhv Wxunh|

Vhqhjdo Dujhqwlqd Vlqjdsruh XN

Vlhuud Ohrqh Erolyld Vul Odqnd \xjrvodyld

Vrxwk Diulfd Eud}lo V|uld Dxvwudold

Vxgdq Fkloh Wdlzdq Ilml

Vzd}lodqg Frorpeld Wkdlodqg Luhodqg

Wdq}dqld Hfxdgru \hphq Qhz ]hdodqg

;


