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4 Lqwurgxfwlrq

Sruwxjxhvh xqhpsor|phqw kdv uhpdlqhg dw orz ohyhov vlqfh wkh plg0vhyhqwlhv/
lq frqwudvw zlwk wkh hyroxwlrq ri xqhpsor|phqw lq wkh uhvw ri HX frxqwulhv
+vhh Iljxuh 4,1 Wklv kdv ohg vhyhudo dxwkruv wr kljkoljkw wkh �Sruwxjxhvh
sx}}oh� +Od|dug/ 4<<3/ Eodqfkdug dqg Mlphqr/ 4<<8, dqg sursrvh vrph h{0
sodqdwlrqv ri wkh jrrg Sruwxjxhvh oderxu pdunhw shuirupdqfh1 Dprqjvw
wkhvh h{sodqdwlrqv/ wkh iroorzlqj vwdqg rxw dv wkh prvw srsxodu=

Iljxuh 4

Unemployment rates
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� Sruwxjxhvh xqhpsor|phqw lv orz ehfdxvh uhdo zdjh  h{lelolw| lv pxfk
kljkhu lq Sruwxjdo wkdq lq wkh uhvw ri HX frxqwulhv +Ox} dqg Slqkhlur/
4<<7/ Pdulpöq dqg ]lolerwwl/ 4<<:,1 Wklv  h{lelolw| kdv doorzhg wr de0
vrue vkrfnv zlwkrxw lqfuhdvlqj xqhpsor|phqw1 Wkhuh lv wkh suhvxps0
wlrq wkdw wkh vkrfnv zklfk klw Sruwxjdo gxulqj wkh odvw wzr ghfdghv
kdyh ehhq vrphzkdw vlplodu wr wkrvh wkdw klw rwkhu HX frxqwulhv/ exw
wklv uhpdlqv wr eh ixoo| grfxphqwhg1

� Ehvlghv xqhpsor|phqw/ wkhuh lv/ wkrxjk/ dqrwkhu gl�huhqfh ehwzhhq
wkh pdfurhfrqrplf shuirupdqfh ri Sruwxjdo dqg wkdw ri wkh uhvw ri HX
frxqwulhv= zkloh prvw HX frxqwulhv hpedunhg lq glvlq dwlrqdu| srol0
flhv gxulqj wkh odwh vhyhqwlhv dqg hduo| hljkwlhv/ Sruwxjxhvh lq dwlrq
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uhpdlqhg kljk xqwlo 4<;8/ dqg wkhq glplqlvkhg e| 43 shufhqwdjh srlqwv
lq wzr |hduv zlwkrxw dq| qrwlfhdeoh lpsdfw rq xqhpsor|phqw +lq idfw/
xqhpsor|phqw zdv idoolqj dw wkh wlph,1 D qhz zdyh ri glvlq dwlrq wrrn
sodfh lq 4<<50<7/ wklv wlph zlwk d voljkw dgyhuvh h�hfw rq xqhpsor|0
phqw1 Wkh �wlplqj ri glvlq dwlrq� kdv ehhq vwuhvvhg e| Eodqfkdug dqg
Mlphqr +4<<8, dv dqrwkhu srvvleoh fdqglgdwh wr h{sodlq zk| Sruwxjxhvh
xqhpsor|phqw kdv uhpdlqhg orz1

Iljxuh 5
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� Ilqdoo|/ wkhuh lv wkh lvvxh ri wkh h�hfwv ri xqhpsor|phqw ehqh�wv rq
xqhpsor|phqw dqg lwv shuvlvwhqfh1 Wkh fryhudjh ri xqhpsor|phqw
ehqh�wv lq Sruwxjdo wkurxjkrxw wkh hljkwlhv dqg wkh uhtxluhphqwv wr
eh hqwlwohg wr jhw wkhp duh udwkhu vwulfw/ e| Hxurshdq vwdqgdugv +vhh
RHFG/ 4<<7,1 Lq wkhlu frpsdulvrq ri Sruwxjxhvh dqg Vsdqlvk oderxu
pdunhw lqvwlwxwlrqv/ Eodqfkdug dqg Mlphqr +4<<8, lghqwli| wkh fryhudjh
ri xqhpsor|phqw ehqh�wv dv wkh rqo| dssduhqw gl�huhqfh14 Edoo +4<<8,/
diwhu �qglqj wkdw wkhuh lv d vl}hdeoh wudgh0r� ehwzhhq wkh ulvh lq xq0
hpsor|phqw dqg wkh dprxqw ri glvlq dwlrq dfurvv Hxurshdq frxqwulhv
gxulqj wkh hljkwlhv/ srlqwv rxw wkdw pdlqo| frxqwulhv zlwk orz xqhp0
sor|phqw ehqh�wv +olnh Sruwxjdo, duh wkrvh zklfk kdyh dyrlghg wklv
wudgh0r�1

Lq wklv sdshu/ zh vkhg qhz hylghqfh rq wkh ixqfwlrqlqj ri wkh Sruwxjxhvh
oderxu pdunhw uhodwlyh wr wkh Vsdqlvk rqh1 Zh �uvw surylgh qhz hvwlpdwhv

4Iru d pruh ghwdlohg frpsdulvrqv ri wkh lqvwlwxwlrqdo dvshfwv ri wkh Sruwxjxhvh dqg
wkh Vsdqlvk oderxu pdunhwv/ vhh Eryhu/ Jdufðd0Shuhd dqg Sruwxjdo +4<<:,1
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ri wkh ghjuhhv ri qrplqdo dqg uhdo zdjh uljlglwlhv lq erwk oderxu pdunhwv lq
vhfwlrq 5/ dqg r�hu d vwuxfwxudo YDU lqwhusuhwdwlrq ri wkh ulvh ri xqhpsor|0
phqw lq vhfwlrq 61 Dv d ehqfkpdun iru frpsdulvrq/ zh xvh wzr yhuvlrqv ri wkh
prgho sursrvhg lq Grodgr dqg Mlphqr +4<<:,/ zklfk doorzv xv wr ghfrpsrvh
yduldwlrqv lq xqhpsor|phqw lqwr gl�huhqw nlqg ri vkrfnv dqg wkhlu sursdjd0
wlrq phfkdqlvp1 Ilqdoo|/ lq rughu wr whvw zkhwkhu xqhpsor|phqw kdugvkls
olhv ehklqg wkh gl�huhqw ghjuhh ri zdjh uljlglw| lq erwk frxqwulhv/ lq vhfwlrq
7 zh xvh gdwd iurp wkh Sruwxjxhvh dqg wkh Vsdqlvk Krxvhkrog Exgjhw Vxu0
yh|v wr phdvxuh wkh frqvxpswlrq orvvhv ghulyhg iurp xqhpsor|phqw1 Rxu
prwlydwlrq lv edvhg rq wkh suhvxpswlrq wkdw wkh odujhu wkhvh orvvhv duh/ wkh
kljkhu lv wkh grzqzdug suhvvxuh wkdq xqhpsor|hg h{huw rq zdjh ghwhuplqd0
wlrq/ dqg/ wkhuhiruh/ wkh orzhu lv uhdo zdjh uljlglw|1 Ilqdoo|/ vhfwlrq 8 gudzv
vrph eulhi frqfoxvlrqv1

5 Phdvxulqj qrplqdo dqg uhdo zdjh uljlglw|

514 Qrplqdo uljlglw|

Lq wklv vhfwlrq/ zh xvh d udwkhu vlpsolvwlf YDU dssurdfk wr dqdo|vh wkh g|0
qdplfv ri rxwsxw dqg sulfhv lq Sruwxjdo dqg Vsdlq1 Rxu dssurdfk frqvlvwv
ri lghqwli|lqj wzr gl�huhqw w|shv ri vkrfn= d vkrfn wr rxwsxw wkdw lv dvvrfl0
dwhg zlwk d frqwhpsrudqhrxv pryhphqw lq wkh sulfh ohyho dqg dqrwkhu vkrfn
dvvrfldwhg zlwk qr frqwhpsrudqhrxv sulfh uhvsrqvh1 +Zh vkdoo xvh txduwhuo|
gdwd lq wkh hvwlpdwlrq/ wkxv/ �frqwhpsrudqhrxv� phdqv �zlwklq d txduwhu�,1
Wkh yduldqfh ghfrpsrvlwlrq +dw ydulrxv iuhtxhqflhv, zloo eh xvhg wr dvvhvv
wkh uroh ri vwlfn| sulfhv lq wkh wudqvplvvlrq ri erwk w|sh ri vkrfnv= wkh odujhu
wkh sursruwlrq ri yduldqfh ri rxwsxw h{sodlqhg e| vkrfnv zklfk kdyh qr frq0
whpsrudqhrxv h�hfwv rq sulfhv lv/ wkh kljkhu wkh ghjuhh ri sulfh vwlfnlqhvv lv
dqg/ khqfh/ wkh kljkhu wkh ghjuhh ri qrplqdo lqhuwld1

Irupdoo|/ ohw wkh yhfwru prylqj0dyhudjh uhsuhvhqwdwlrq ri sulfhv dqg rxw0
sxw eh wkh iroorzlqj

R| ' w��Eu�0| n w�2Eu�1|
+4,

+| ' w2�Eu�0| n w22Eu�1|

zkhuh R lv +orj, sulfhv/ + lv +orj, rxwsxw/ w�r duh sro|qrpldov lq wkh odj rshud0
wru/ u/ dqg 0 dqg 1 duh vkrfnv1 Wkh odwwhu vkrfn/ 1/ kdv qrw frqwhpsrudqhrxv
h�hfw rq sulfhv/ wkdw lv/ w�2Ef� ' f1 Wkxv/ 0| lv wkh rqh0vwhs iruhfdvw huuru iru
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Rc dqg zh fdq lghqwli| wklv vkrfn e| phdqv ri d Fkrohvn| ghfrpsrvlwlrq ri
wkh yduldqfh0fryduldqfh pdwul{1 Zh lqwhusuhw wkh sursruwlrq ri wkh yduldqfh
ri rxwsxw h{sodlqhg e| 1 dv d phdvxuh ri wkh lpsruwdqfh ri vwlfn| sulfh dg0
mxvwphqw iru rxwsxw  xfwxdwlrqv1 Qrwlfh wkdw wklv uhfxuvlyh vwdwlvwlfdo prgho
dvvxphv wkdw sulfhv gr qrw uhdfw wr rxwsxw frqwhpsrudqhrxvo| exw doorzv
rxwsxw wr uhdfw wr sulfhv frqwhpsrudqhrxvo|1 Wkxv/ dq hfrqrplf lqwhusuhwd0
wlrq ri wkh vkrfnv frxog eh dv iroorzv1 Vxssrvh wkdw wkh hfrqrp| kdv d  dw
vkruw0uxq djjuhjdwh vxsso| fxuyh dqg d vwdqgdug djjuhjdwh ghpdqg fxuyh1
Wkxv/ dq lqqrydwlrq wr wkh sulfh ohyho frxog rqo| eh lqwhusuhwhg dv d uhvxow ri
d vkrfn wr wklv  dw vxsso| fxuyh +l1h1/ 0 pxvw eh d vxsso| vkrfn,/ zkhuhdv wkh
frpsrqhqw ri rxwsxw dvvrfldwhg zlwk qr frqwhpsrudqhrxv sulfh pryhphqw/
1/ zrxog eh dwwulexwdeoh wr dq djjuhjdwh ghpdqg vkrfn1

Ilqdoo|/ qrwh wkdw li wkhuh zhuh xqlw urrwv lq erwk sulfhv dqg rxwsxw +vd|
wkh| duh L+4, dqg qrw frlqwhjudwhg, zh frxog lpsrvh wkhp gluhfwo| lq wkh
hvwlpdwlrq e| fkrrvlqj wkh yduldeohv lq +4, lq �uvw0gl�huhqfh irup/ dv {R

dqg {+/ udwkhu wkdq hvwlpdwlqj wkh xqlw urrwv lq d YDU lq ohyhov dv lq +4,1
Wkxv/ lq zkdw iroorzv zh uhsruw wkh uhvxowv iurp wzr elyduldwh YDUv= rqh
lq +orj, ohyhov dqg dqrwkhu lq +orj, �uvw0gl�huhqfhv1 Wkh YDU frqwdlqv 7
odjv/ d frqvwdqw dqg fhqwhuhg vhdvrqdo gxpplhv/ dqg d olqhdu wuhqg +rqo|
lq wkh vshfl�fdwlrq lq ohyhov,1 Wkh gdwd duh txduwhuo| dqg fryhu wkh shulrg
4<;7=50<8=71 Rxwsxw lv phdvxuhg e| JGS ++, dqg wkh sulfh ohyho lv wkh
JGS gh dwru +R,1 Wdeohv 4d dqg 4e uhsruw wkh yduldqfh ghfrpsrvlwlrqv ri
rxwsxw dqg sulfhv dw rqh dqg wkuhh |hduv krul}rqv1 E| frqvwuxfwlrq/ 1 kdv qr
frqwhpsrudqhrxv h�hfw rq sulfhv dqg 0 h{sodlq prvw ri wkh yduldqfh lq wkh
sulfh ohyho1 Krzhyhu/ wklv sdwwhuq shuvlvwv diwhu wkuhh |hduv1 Dv uhjdugv wkh
yduldqfh ri rxwsxw/ 1 h{sodlqv doprvw 433( diwhu rqh |hdu lq Sruwxjdo dqg

;3( lq Vsdlq1 Wkhvh uhodwlyh sdwwhuqv shuvlvw diwhu wkuhh |hduv/ doehlw wr d

ohvvhu h{whqw lq wkh �uvw0gl�huhqfhg vshfl�fdwlrq1

Wdeoh 4d1 Yduldqfh Ghfrpsrvlwlrqv

Prgho= ERc +� R +

Krul}rq " 1 " 1

4 |hdu Sruwxjdo ;:13 4613 31< <<14

Vsdlq <415 ;1; 4<1< ;314

6 |hduv Sruwxjdo :518 5:18 91< <614

Vsdlq ;814 471< 4918 ;618
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Wdeoh 4e1 Yduldqfh Ghfrpsrvlwlrqv

Prgho= E{Rc{+� {R {+

Krul}rq " 1 " 1

4 |hdu Sruwxjdo ;415 4;1; 418 <;18
Vsdlq ;719 4817 4:1; ;515

6 |hduv Sruwxjdo ;314 4<1< <19 <317
Vsdlq ;31: 4<16 4416 ;51:

Wkhuhiruh/ wkh pdlq frqfoxvlrqv zh gudz iurp wklv vlpsoh h{huflvh lv
wkdw qrplqdo vwlfn| sulfh dgmxvwphqw vhhpv wr eh pruh uhohydqw iru rxwsxw
 xfwxdwlrqv lq Sruwxjdo wkdq lq Vsdlq/ dqg wkdw vxsso| vkrfnv +0, h{sodlq
d kljkhu sursruwlrq ri rxwsxw  xfwxdwlrqv lq Vsdlq wkdq lq Sruwxjdo1 Zh
zloo krzhyhu eh pruh h{solflw derxw wkh vrxufhv ri wkh vkrfnv klwwlqj erwk
hfrqrplhv lq vhfwlrq 61

515 Uhdo zdjh uljlglw|

Qrplqdo uljlglw| fdq h{sodlq wkh gl�huhqw g|qdplfv ri rxwsxw dqg hpsor|0
phqw lq wkh vkruw0uxq exw fdqqrw h{sodlq zkloh uhdo zdjhv gr qrw dgmxvw wr
kljk ohyhov ri xqhpsor|phqw1 Wkxv/ dq| dwwhpsw ri h{sodlqlqj xqhpsor|0
phqw gl�huhqfhv dfurvv frxqwulhv pxvw dffrxqw iru wkh gl�huhqw uhvsrqvh ri
uhdo zdjhv wr xqhpsor|phqw1 Lq wklv vhfwlrq/ zh surylgh d vlpsoh phdvxuh
ri uhdo zdjh uljlglw| lq Vsdlq dqg Sruwxjdo zklfk kdv dovr ehhq dssolhg e|
Ylôdov dqg Mlphqr +4<<9, wr vrph RHFG frxqwulhv1

Wklv phdvxuh ri uhdo uljlglw| lv edvhg rq d yhu| vlpsoh oderxu pdunhw
prgho1 Dvvxplqj frqvwdqw pdun0xs sulflqj/ sulfhv +lq orjv, duh jlyhq e|=
R � � ' 6 n 5 zkhuh � lv +qrplqdo, zdjhv/ 6 lv wkh pdun0xs dqg 5 duh
vkrfnv dvvxphg wr iroorz d L+4, surfhvv/ dqg/ wkhuhiruh/ lqqrydwlrqv lq 5 kdyh
shupdqhqw h�hfwv rq uhdo zdjhv1 Zdjh ghwhuplqdwlrq qhjdwlyho| uhodwhv uhdo
zdjhv wr xqhpsor|phqw/ dv lq= � � R ' �SE� � ��

3�� n 5
� zkhuh � lv wkh

xqhpsor|phqw udwh/ S dqg � +� � �, duh srvlwlyh sdudphwhuv/ dqg 5
� duh

vkrfnv wr wkh zdjh htxdwlrq1 Dv lv vwdqgdug lq wkh olwhudwxuh/ �
3� dsshduv

lq wkh zdjh0vhwwlqj htxdwlrq wr doorz iru vrph shuvlvwhqfh1 Zkhq � 	 �c

d phdvxuh ri uhdo zdjh uljlglw| lv wkh lqyhuvh ri SE� � ��1 Wkh kljkhu S lv/

wkh ohvv uljlg uhdo zdjhv duh> wkh kljkhu � lv/ wkh pruh uljlg uhdo zdjhv duh1

Frpelqlqj wkhvh wzr htxdwlrqv |lhogv dq xqhpsor|phqw htxdwlrq jlyhq e|
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Qrz vxssrvh wkdw vkrfnv wr wkh sulfh0vhwwlqj htxdwlrq duh prvwo| ri d

�whfkqrorjlfdo� qdwxuh zlwk shupdqhqw h�hfwv rq uhdo zdjhv E5 ' �D
r�1

Vkrfnv wr wkh zdjh htxdwlrq lqfoxgh erwk whfkqrorjlfdo vkrfnv dqg +vwd0
wlrqdu|, zdjh sxvk2oderxu vxsso| vkrfnv/ vr wkdw 5

�

' D
r

n D
�1 Wkhq/

xqhpsor|phqw fdq eh h{suhvvhg lq whupv ri vkrfnv dv
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Wkxv/ xqhpsor|phqw lv vwdwlrqdu|/ dqg lwv lqlwldo uhvsrqvh wr zdjh0sxvk

dqg oderxu vxsso| vkrfnv lv juhdwhu wkh pruh uljlg uhdo zdjhv duh1 Wkh phdq

odj ri wkh uhvsrqvh lq xqhpsor|phqw E�*E�� ��� lv lqfuhdvlqj lq �� Li � ' �/
xqhpsor|phqw iroorzv d udqgrp zdon zlwk guliw/ dqg erwk lwv vkruw0uxq dqg
orqj0uxq uhvsrqvhv wr zdjh sxvk2oderxu vxsso| vkrfnv duh ghfuhdvlqj lq S1
Wklv vlpsoh prgho vxjjhvwv wkdw wkh ghjuhh ri uhdo zdjh uljlglw| +UZU, lv
uhodwhg wr vrph fkdudfwhulvwlfv ri wkh lpsxovh0uhvsrqvh ri xqhpsor|phqw wr
zdjh sxvk2oderxu vxsso| vkrfnv/ zklfk duh hdvlo| lghqwl�hg1 Lq erwk fdvhv
frqvlghuhg +� 	 � dqg � ' �, uhdo zdjhv duh L+4, dqg zdjh sxvk2oderxu
vxsso| vkrfnv kdyh qr orqj uxq h�hfwv rq wkh ohyho ri uhdo zdjhv1 Wkxv/ wkh
hpslulfdo h{huflvh wr dvvhvv wkh ghjuhh ri uhdo zdjh uljlglwlhv dfurvv frxqwulhv
lv yhu| vlpsoh1 Zkhq � 	 �/ zh hvwlpdwh d YDU frpsrvhg e| wkh jurzwk
udwh ri uhdo zdjhv dqg wkh +ohyho ri wkh, xqhpsor|phqw udwh/ dqg uhfryhu wkh
lpsxovh0uhvsrqvh ri xqhpsor|phqw wr vkrfnv zklfk kdyh qr orj0uxq h�hfwv
rq uhdo zdjhv15 Zkhq � ' �/ zh hvwlpdwh d YDU frpsrvhg e| wkh jurzwk
udwh ri uhdo zdjhv dqg wkh �uvw gl�huhqfh ri wkh xqhpsor|phqw udwh/ dqg
uhfryhu wkh lpsxovh0uhvsrqvh ri xqhpsor|phqw wr wkh vdph nlqg ri vkrfnv1
Qrwh wkdw wkh prgho deryh vxjjhvwv wkdw wkh rwkhu w|sh ri vkrfnv uhfryhuhg
iurp wkh YDU lqqrydwlrqv duh whfkqrorjlfdo vkrfnv zklfk lqfuhdvh uhdo zdjhv
lq wkh orqj uxq exw gr qrw d�hfw htxloleulxp xqhpsor|phqw1

Wkh uhvxowv duh vkrzq lq Wdeoh 51 Rq wkh rqh kdqg/ xqghu wkh dvvxps0
wlrq ri � 	 �c wkh hvwlpdwh ri wkh ghjuhh ri k|vwhuhvlv lv forvh wr 31< lq erwk
Sruwxjdo dqg Vsdlq/ dowkrxjk lv kljkhu lq Vsdlq1 Wkhuh duh/ krzhyhu/ qr0
wlfhdeoh gl�huhqfhv lq wkh ghjuhh ri uhdo zdjh uljlglw| dqg lq wkh phdq odj
ehwzhhq erwk frxqwulhv1 Dv vkrzq lq Ylôdov dqg Mlphqr +4<<9,/ zkhq wklv
hvwlpdwlrq vwudwhj| lv dssolhg wr vhyhudo RHFG frxqwulhv zlwk dqqxdo gdwd/
wkh hvwlpdwhv iru Vsdlq ri -`-/ �/ dqg wkh phdq odj duh voljkwo| deryh wkh

5Qrwlfh wkdw wklv YDU lv ryhu0lghqwl�hg= Whfkqrorj| vkrfnv/ �v> duh vxssrvhg wr kdyh

qr orqj0uxq h�hfwv rq xqhpsor|phqw1

;



HX dyhudjh1 Wkxv/ dv wkh �uvw sdqho ri Wdeoh 5 vkrzv wkdw wkh ghjuhh ri
uhdo zdjh uljlglw| lq Sruwxjdo fdq eh frqvlghuhg h{wuhpho| orz/ dffruglqj wr
Hxurshdq vwdqgdugv1 Rq wkh rwkhu kdqg/ zkhq sxuh k|vwhuhvlv lv dvvxphg
+� ' �,/ wkh uhvxowv vkrz wkh vdph sdwwhuq= wkh fruuhvsrqglqj lqgh{ ri uhdo
zdjh uljlglw| lv kljkhu lq Vsdlq wkdq lq Sruwxjdo1 Lq wkh qh{w vhfwlrq/ zh
hvwlpdwh d pruh vwuxfwxuhg prgho ri wkh oderxu pdunhw zklfk frpelqh qrp0
lqdo dqg zdjh uljlglwlhv wr lghqwli| wkh vrxufhv ri Sruwxjxhvh dqg Vsdqlvk
xqhpsor|phqw/ xvlqj wkh vdph prgho dv lq Grodgr dqg Mlphqr +4<<:,1

Wdeoh 51 Phdvxuhv ri Uhdo Zdjh Uljlglw|

� 	 � � ' �

Prgho= +{E� � R�c �,/ 7 odjvW Prgho= +{E� � R�c{�,/ 7 odjv
-`- � Phdq odj +txduwhuv, -`-

Sruwxjdo 5189 31<3 <14; 4136
Vsdlq 46195 31<7 4918; 4165

Vdpsoh shulrgv=4<;7=504<<8=7 iru Sruwxjdo/ 4<:3=504<<7=6 iru Vsdlq1
WIru Vsdlq 5 odjv1

6 D vwuxfwxudo YDU lqwhusuhwdwlrq ri Sru0

wxjxhvh xqhpsor|phqw

Vr idu zh kdyh grfxphqwhg wkh shfxoldulwlhv ri wkh Sruwxjxhvh hfrqrp| dv
uhjdugv qrplqdo dqg uhdo zdjh uljlglwlhv1 Wkhvh uljlglwlhv duh dq lpsruwdqw
hohphqw ri wkh wudqvplvvlrq ri vkrfnv wr pdfurhfrqrplf yduldeohv1 Zh qrz
wxuq wr lghqwli| wkh vkrfnv klwwlqj wkh Sruwxjxhvh hfrqrp| gxulqj wkh odvw
ghfdgh1 Wr lghqwli|lqj wkh vkrfnv/ zh gudz iurp Grodgr dqg Mlphqr +4<<:,/
zkr xvh d vwuxfwxudo YDU dssurdfk wr phdvxuh wkh uhodwlyh frqwulexwlrq ri
gl�huhqw w|shv ri vkrfn wr wkh Vsdqlvk hfrqrp| lq wkh 4<:30<7 shulrg1 E|

dsso|lqj wkh vdph dssurdfk wr erwk frxqwulhv/ zh zloo eh deoh wr whvw wkh

suhvxpswlrq wkdw erwk hfrqrplhv kdyh ehhq klw e| vlplodu vkrfnv/ exw wkdw

wkh sursdjdwlrq phfkdqlvpv kdyh ehhq vrphkrz gl�huhqw1

614 Wkh vwuxfwxudo prgho

Rxu vwuxfwxudo prgho lv frpsrvhg ri �yh uhodwlrqvklsv dqg �yh w|shv ri

vkrfnv= djjuhjdwh ghpdqg/ zdjh sxvk/ sulfh sxvk/ surgxfwlylw| dqg oderxu

<



vxsso| vkrfnv1 Lw frqwdlqv d plqlpxp ri g|qdplfv wr vlpsoli| wkh dqdo|vlv1

\hw/ lwv orqj0uxq ehkdylrxu lv frqvlvwhqw zlwk pruh jhqhudo g|qdplf sdwwhuqv

zklfk zh frqvlghu lq wkh hpslulfdo dqdo|vlv1 Wkh �uvw wkuhh htxdwlrqv duh dv

iroorzv=

+ ' _� R +5,

+ ' ?n w +6,

R ' � � w n > +7,

zkhuh ?/ dqg E_ � R� ghqrwh wkh orjv ri hpsor|phqw dqg uhdo djjuhjdwh
ghpdqg +uh hfwlqj �vfdo dqg prqhwdu| srolflhv,> lq wxuq/ w dqg > uhsuhvhqw
vkliw idfwruv lq surgxfwlylw| dqg sulfh0vhwwlqj uhvshfwlyho|/ dqg _ lv d lqgh{
ri qrplqdo h{shqglwxuh1 Htxdwlrq +5, lv d vlpsol�hg yhuvlrq ri dq djjuhjdwh
ghpdqg ixqfwlrq/ Htxdwlrq +6, lv d +orqj0uxq, surgxfwlrq ixqfwlrq xqghu
d FUV whfkqrorj|1 Ilqdoo|/ htxdwlrq +7, ghvfulehv wkh fruuhvsrqglqj sulfh
vhwwlqj uxoh dv d pdun0xs rq xqlw oderxu frvw1

Oderxu vxsso| dqg zdjh ghwhuplqdwlrq/ lq wxuq/ duh uhsuhvhqwhg e| wkh
iroorzlqj wkuhh htxdwlrqv=

, ' SE� � R�� K�n � +8,

� ' �W

n 0� n �
�
0_ n �

2
0R +9,

�
W

' @h} i?e

' E�� b�?
3� n b,

3�j +9*,

zkhuh , lv wkh orj1 ri wkh oderxu irufh/ ?
e lv wkh h{shfwhg ydoxh ri +orj1,

hpsor|phqw/ �E' , � ?� lv wkh xqhpsor|phqw udwh/ � lv d oderxu vxsso|

vkliw idfwru dqg 0�/ 0_ dqg 0R duh ����_1 vkrfnv wr zdjhv/ ghpdqg dqg sulfhv/
uhvshfwlyho|/ wr eh gh�qhg ehorz1

Htxdwlrq +8, lv d oderxu vxsso| ixqfwlrq zklfk ghshqgv xsrq uhdo zdjhv
E��R�/ wkh xqhpsor|phqw udwh E�� 0fdswxulqj d �glvfrxudjhphqw� h�hfw0 dqg
rwkhu vxsso| vkliw idfwruv +fkdqjhv lq sduwlflsdwlrq udwhv/ hwf1,1 Zh h{shfw
S : f dqg K : f/ wkh odwwhu uh hfwlqj wkh ghprudolvdwlrq ri wkh orqj0whup
xqhpsor|hg1 Htxdwlrq +9,/ lq wxuq/ fkdudfwhulvhv zdjh0vhwwlqj ehkdylrxu1
Zdjhv kdyh erwk d edfnzdug orrnlqj frpsrqhqw dqg d iruzdug0orrnlqj rqh1
Dv lq Eodqfkdug dqg Vxpphuv +4<;9,/ wdujhwhg qrplqdo zdjhv duh fkrvhq
rqh shulrg lq dgydqfh/ dqg duh vhw vr dv wr htxdwh h{shfwhg hpsor|phqw wr
d zhljkwhg dyhudjh ri odjjhg oderxu vxsso| dqg hpsor|phqw1 Lq htxdwlrq
+9*, zh doorz h�hfwlyho| edujdlqhg zdjhv wr eh sduwldoo| lqgh{hg wr sulfh dqg
ghpdqg vxusulvhv wkurxjk wkh lqgh{dwlrq frh!flhqwv �

�
E� ' �c 2�/ vr wkdw li
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�
�
' fE�

�
' �� wkhuh lv qr +frpsohwh, lqgh{dwlrq1 Ixuwkhupruh/ wkhuh lv dq

����_1 zdjh vkrfn uh hfwlqj fkdqjhv lq xqlrq*v edujdlqlqj srzhu/ hwf16 Dv
lv zhoo nqrzq/ wkh plfurirxqgdwlrqv ri +9*, iroorz w|slfdoo| iurp dq lqvlghu0
rxwvlghu iudphzrun +vhh/ e�}1 Eodqfkdug dqg Vxpphuv/ 4<;9, zklfk �wv zhoo
zlwk wkh fkdudfwhulvwlf ri wkh Vsdqlvk zdjh0vhwwlqj surfhvv dv glvfxvvhg lq
Vhfwlrq 51 Wklv sdudphwhulvdwlrq ohdgv wr d sduwldo k|vwhuhvlv k|srwkhvlv
zkhq f 	 b 	 � dqg wr d ixoo k|vwhuhvlv rqh zkhq b ' f�

Wr forvh wkh prgho/ dv fxvwrpdu|/ zh qhhg wr vshfli| wkh vwrfkdvwlf

surfhvvhv jryhuqlqj wkh hyroxwlrq ri wkh h{rjhqrxv vkliw idfwruv gh�qhg hdu0

olhu1 Iru looxvwudwlyh sxusrvhv/ zh dvvxph wkdw _/ w/ > dqg � hyroyh dv vlpsoh

udqgrp zdonv

{_ ' 0_ +:,

{w ' 0r +;,

{> ' 0R +<,

{� ' 0, +43,

zkhuh 0_/ 0r/ 0R dqg 0, duh ����_1 xqfruuhodwhg djjuhjdwh ghpdqg/ surgxfwlylw|/
sulfh dqg oderxu vxsso| vkrfnv1 Krzhyhu/ lq wkh hpslulfdo lpsohphqwdwlrq ri
wkh prgho zh zloo doorz iru ulfkhu g|qdplfv dqg wkh suhvhqfh ri ghwhuplqlvwlf
wuhqgv zkloh pdlqwdlqlqj wkh dvvxpswlrqv lq +:, wr +43,1

Vroylqj htxdwlrqv +5,0+43, iru xqhpsor|phqw |lhogv

E�� 4u�� ' E� n K�3�
+
�E� � �

�
�0_ n E� n �

2
� S�0Rn

nE� n S�0r n 0, n 0�

,
+44,

zkhuh u lv wkh odj rshudwru dqg 4 ' �nK3b

�nK
1 Wkxv/ lq wklv sduwldo k|vwhuhvlv

iudphzrun/ wkh shuvlvwhqfh ri xqhpsor|phqw lv dq lqfuhdvlqj ixqfwlrq ri erwk
wkh glvfrxudjhphqw h�hfw EK� dqg wkh lq xhqfh ri odjjhg hpsor|phqw rq zdjh
ghwhuplqdwlrq Eb�1

Krzhyhu/ iru d �qlwh Kcwklv prgho |lhogv wzr gl�huhqw vshfl�fdwlrqv ri
xqhpsor|phqw g|qdplfv/ ghshqglqj rq wkh ydoxh ri b1 Iru b : f +4 	 �,/
wkh xqhpsor|phqw udwh iroorzv d vwdwlrqdu| surfhvv dqg wudqvlwru| vkrfnv/
wkh 0�

r/ kdyh qr orqj0uxq h�hfwv rq xqhpsor|phqw1 Iru b ' f +4 ' �,/
wkh xqhpsor|phqw udwh iroorzv dq L+4, surfhvv dqg wudqvlwru| vkrfnv kdyh
orqj0uxq h�hfwv rq xqhpsor|phqw +ixoo0k|vwhuhvlv,1

6Zh xvhg mxvw %s dqg %g dv vxemhfw ri lqgh{dwlrq/ udwkhu wkdq wkh zkroh duud| ri vkrfnv/

ehfdxvh xqghu dowhuqdwlyh lghqwl�fdwlrq uhvwulfwlrqv zklfk doorzhg iru wkdw srvvlelolw|/ zh

frxog qrw uhmhfw wkdw wkh orqj0uxq h�hfwv ri %v dqg %o rq z zhuh }hur1
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Wkhuh lv vrph ghedwh rq zklfk ri wkhvh wzr vshfl�fdwlrqv lv pruh ds0
sursuldwh1 Grodgr dqg Mlphqr +4<<:, vkrz wkdw wkh fdvh ri ixoo k|vwhuhvlv
iru Vsdqlvk xqhpsor|phqw lv qrw dw rggv zlwk wkh gdwd/ dv uh hfwhg e| wkh
idfw wkdw vwdqgdug xqlw urrw whvwv gr qrw uhmhfw wkh h{lvwhqfh ri d xqlw urrw
lq xqhpsor|phqw +dqg hyhq d vhfrqg xqlw urrw lv eduho| uhmhfwhg,1 Dv iru
Sruwxjdo/ dq dxjphqwhg Glfnh|0Ixoohu whvw grhv qrw uhmhfw wkh h{lvwhqfh ri
d xqlw urrw lq wkh xqhpsor|phqw udwh/ hyhq dw wkh 43( vljql�fdqfh ohyhov
+w0vwdwlvwlfv duh 0413;/ 0414;/ 04185 / dqg 0513:/ zlwk 4/5/6 dqg 7 odjv ri wkh
gl�huhqfh ri xqhpsor|phqw/ uhvshfwlyho|,1 Wkxv/ uhvxowv iurp xqlw urrw whvw0
lqj gr qrw frqwudglfw wkh ylhz wkdw � ' � +wkhuh lv ixoo k|vwhuhvlv,/ erwk lq
Sruwxjdo dqg Vsdlq1

Qhyhuwkhohvv/ jlyhq wkh zhoo0nqrzq orz srzhu ri xqlw urrw whvwlqj/ wkhvh
uhvxowv vkrxog qrw eh wdnhq iru judqwhg1 Rq wkhruhwlfdo dujxphqwv/ ixoo0
k|vwhuhvlv pd| orrn dv d wrr vwulqjhqw dvvxpswlrq/ hyhq iru Vsdlq1 Lw vkrxog
eh qrwlfhg krzhyhu wkdw li wkh xqhpsor|phqw udwh lv d vwdwlrqdu| yduldeoh
lq Sruwxjdo dqg zh ryhu0gl�huhqfh lw/ wklv zloo jlyh ulvh wr xqlw urrwv lq
lwv prylqj0dyhudjh uhsuhvhqwdwlrq/ xqfryhulqj wkhuhiruh zkhwkhu wkh deryh0
phqwlrqhg vkrfnv kdyh shupdqhqw ru wudqvlwru| h�hfwv rq xqhpsor|phqw1

Khuh/ zh fkrrvh wr uhpdlq qhxwudo lq wklv ghedwh dqg uhsruw wkh uhvxowv
iurp erwk vshfl�fdwlrqv1 Rxu pdlq sxusrvh lv wr frpsduh xqhpsor|phqw
g|qdplfv dqg wkh vrxufhv ri vkrfnv lq Sruwxjdo dqg lq Vsdlq1 Wkxv/ zh fdq
shuirup wklv frpsdulvrq iru hdfk ri wkh wzr vshfl�fdwlrqv ri wkh prgho1 Lw
zloo wxuq rxw wkdw wkh pdlq txdolwlwdwlyh frqfoxvlrqv derxw wkh gl�huhqfhv
ehwzhhq Vsdlq dqg Sruwxjdo duh lqyduldqw wr wkh fkrvhq vshfl�fdwlrq1

615 Lghqwli|lqj dvvxpswlrqv

Zh hvwlpdwh wkh wzr yhuvlrqv ri wkh suhylrxv prgho e| phdqv ri d vwuxf0
wxudo YDU1 Xqghu wkh ixoo0k|vwhuhvlv yhuvlrq +4 ' �, zh uho| rq d vhw ri
qlqh +krshixoo|/ qrq0frqwuryhuvldo, orqj0uxq uhvwulfwlrqv dqg d vkruw0uxq uh0
vwulfwlrq1 Xqghu wkh vwdwlrqdu| yhuvlrq ri wkh prgho +4 	 �,/ zh xvh irxu
orqj0uxq uhvwulfwlrqv dqg vl{ vkruw0uxq uhvwulfwlrqv1

61514 Ixoo0k|vwhuhvlv

Lpsrvlqj 4 ' � dqg vroylqj rxw htxdwlrqv +5, wr +43,/ iru hpsor|phqw/
rxwsxw/ zdjhv/ sulfhv dqg xqhpsor|phqw |lhogv wkh iroorzlqj uhsuhvhqwdwlrq
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ri yduldeohv lq whupv ri vkrfnv=

{? ' E� � �
�
�0_ � E� n �

2
�0R � 0� +45,

{+ ' E�� �
�
�0_ n 0r � E� n �

2
�0R � 0

�
+46,

{� ' �
�
0_ n �

2
0R n 0� +47,

{R ' �
�
0_ � 0r n E� n �

2
�0R n 0� +48,

{� ' E� n K�3�
+
�E�� �

�
�0_ n E� n �

2
� S�0Rn

nE� n S�0r n 0, n 0�

,
+49,

Lq zrugv/ djjuhjdwh ghpdqg vkrfnv E0_� lqfuhdvh +ghfuhdvh, hpsor|phqw
dqg rxwsxw +xqhpsor|phqw, li lqgh{dwlrq lv qrw frpsohwh1 Htxdoo|/ wkh|

lqfuhdvh zdjhv dqg sulfhv xqohvv wkhuh lv frpsohwh uljlglw|1 Sulfh vkrfnv E0R�
ghfuhdvh hpsor|phqw dqg rxwsxw/ lqfuhdvh zdjhv dqg sulfhv dqg lqfuhdvh

xqhpsor|phqw li wkh oderxu vxsso| vfkhgxoh lv uhodwlyho| lqhodvwlf/ ��e�/ S lv

vpdoo1 Zdjh vkrfnv E0
�
� ghfuhdvh hpsor|phqw2rxwsxw dqg lqfuhdvh zdjhv/

sulfhv dqg xqhpsor|phqw1 Surgxfwlylw| vkrfnv E0
r
� lqfuhdvh rxwsxw dqg ohdyh

hpsor|phqw xqd�hfwhg/ uhgxfh sulfhv dqg ulvh xqhpsor|phqw1 Lq wklv fdvh/
doo vkrfnv kdyh shupdqhqw h�hfwv rq xqhpsor|phqw1

Iurp htxdwlrqv +45, wr +49,/ zh fkrrvh duh wkh iroorzlqj orqj0uxq uhvwulf0
wlrqv= 0_ kdv qr shupdqhqw h�hfw rq surgxfwlylw| E+ � ?� dqg uhdo zdjhv

E� � R�/ vlqfh/ e| FUV/ rqo| surgxfwlylw| vkrfnv lqfuhdvh surgxfwlylw| lq

wkh orqj0uxq/ zkloh wkh shupdqhqw frpsrqhqw ri uhdo zdjhv lv rqo| gulyhq

e| surgxfwlylw| dqg sulfh sxvk vkrfnv> 0r kdv qr shupdqhqw h�hfw rq hp0

sor|phqw> 0� kdv qr shupdqhqw h�hfw rq surgxfwlylw| dqg uhdo zdjhv/ iru

wkh vdph uhdvrqv h{sodlqhg zlwk uhjdug wr 0_> dqg 0, grhv qrw d�hfw +/ ?/ �

dqg R lq wkh orqj0uxq/ vlqfh rxwvlghuv gr qrw d�hfw wkh zdjh ghwhuplqdwlrq

surfhvv1 Wkh vkruw0uxq uhvwulfwlrq lv wkh frqyhqwlrqdo rqh wkdw 0_ grhv qrw

d�hfw qrplqdo zdjhv zlwklq wkh lqlwldo txduwhu/ zklfk doorzv xv wr glvwlqjxlvk

0_ iurp 0��

61515 Sduwldo k|vwhuhvlv

Zkhq 4 	 �c vroylqj rxw htxdwlrqv +5, wr +43,/ iru hpsor|phqw/ rxwsxw/
zdjhv/ sulfhv dqg xqhpsor|phqw |lhogv wkh iroorzlqj uhsuhvhqwdwlrq ri ydul0
deohv lq whupv ri vkrfnv dqg sdvw xqhpsor|phqw=

{? ' E� � �
�
�0_ � E� n �

2
�0R � 0

�
n b�

3� +4:,
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{+ ' E�� �
�
�0_ n 0r � E� n �

2
�0R � 0� n b�

3� +4;,

{� ' �
�
0_ n �

2
0R n 0� � b�

3� +4<,

{R ' �
�
0_ � 0r n E� n �

2
�0R n 0� � bb�

3� +53,

{� ' E� n K�3�
+
�E�� �

�
�0_ n E� n �

2
� S�0Rn

nE� n S�0r n 0, n 0�

,
�

b

�n K
�
3� +54,

Iurp htxdwlrqv +4:, wr +54,/ zh fkrrvh wkh iroorzlqj irxu orqj0uxq uh0
vwulfwlrqv= 0_ kdv qr shupdqhqw h�hfw rq surgxfwlylw| E+�?� dqg uhdo zdjhv

E� � R�/ dqg 0
�

kdv qr shupdqhqw h�hfw rq surgxfwlylw| dqg uhdo zdjhv/
dv ehiruh1 Wkh vl{ vkruw0uxq uhvwulfwlrqv duh wkh vdph uhvwulfwlrq xvh lq wkh
ixoo0k|vwhuhvlv yhuvlrq +0_ grhv qrw d�hfw qrplqdo zdjhv zlwklq wkh lqlwldo
txduwhu/ zklfk doorzv xv wr glvwlqjxlvk 0_ iurp 0�, dqg �yh qhz uhvwulfwlrqv=
surgxfwlylw| vkrfnv/ 0r/ kdv qr frqwhpsrudqhrxv +zlwklq wkh txduwhu, h�hfwv
rq hpsor|phqw/ dqg oderxu vxsso| vkrfnv/ 0

,/ kdyh qr frqwhpsrudqhrxv
+zlwklq wkh txduwhu, h�hfwv rq surgxfwlrq/ hpsor|phqw/ zdjhv/ dqg sulfhv

616 Uhvxowv

Wkh uhvxowv ri wkh vwuxfwxudo YDU hvwlpdwlrq ri wkh prgho suhvhqwhg deryh/
duh jlyhq lq ydulrxv zd|v= l, yduldqfh ghfrpsrvlwlrqv +Wdeohv 6d dqg 6e iru
wkh ixoo k|vwhuhvlv yhuvlrq/ dqg wdeohv 7d dqg 7e iru wkh vwdwlrqdu| yhuvlrq,/
ll, lpsxovh0uhvsrqvh ixqfwlrqv +Dsshqgl{ 5,/ dqg wkh frqwulexwlrq ri hdfk
vkrfn wr xqhpsor|phqw +Iljxuh 6 iru wkh ixoo0k|vwhuhvlv yhuvlrq dqg Iljxuh
7 iru wkh vwdwlrqdu| yhuvlrq,1 Zh �uvw frpphqw rq wkh uhvxowv iurp wkh ixoo
k|vwhuhvlv yhuvlrq1 Wkh pdlq frqfoxvlrqv wkdw zh gudz iurp wklv vhw ri uhvxowv
duh wkh iroorzlqj=

� Dv vkrzq e| wkh lpsxovh0uhvsrqvh ixqfwlrqv lq Dsshqgl{ 5/ dqg lq
fohdu frqwudvw wr Vsdlq zkhuh doo �yh vkrfnv kdyh qrq0qhjoljleoh orqj
uxq h�hfwv rq xqhpsor|phqw/ ghpdqg vkrfnv/ surgxfwlylw| vkrfnv dqg
oderxu vxsso| vkrfnv kdyh qr orqj0uxq h�hfwv rq xqhpsor|phqw lq
Sruwxjdo +hyhq diwhu hvwlpdwlqj wkh prgho xqghu wkh dvvxpswlrq ri
sxuh k|vwhuhvlv,1 Lq wkh fdvh ri ghpdqg vkrfnv/ wkhlu h�hfwv rq xqhp0
sor|phqw ydqlvk diwhu rqh dqg d kdoi |hduv/ dssur{lpdwho|/ dowkrxjk
wkhlu lqlwldo lpsdfw lv odujhu wkdq lq Vsdlq +wkh odwwhu ehlqj frqvlvwhqw
zlwk wkh �qglqj lq vhfwlrq 514 ri kljkhu qrplqdo lqhuwld lq Sruwxjdo,1
Dv uhjdug surgxfwlylw| dqg oderxu vxsso| vkrfnv/ wkhlu h�hfwv rq xq0
hpsor|phqw duh vpdoo dw doo krul}rqv/ lq wkh �uvw fdvh/ dqg ydqlvk
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dovr txlwh udslgo|/ lq wkh vhfrqg1 Dv iru zdjh0sxvk vkrfnv/ wkh| kdyh
odujh dqg shuvlvwhqw h�hfwv rq xqhpsor|phqw/ zkloh sulfh0sxvk vkrfnv
kdyh vpdoohu h�hfwv rq xqhpsor|phqw1 Ryhudoo/ wkh frpsdulvrq ri wkh
lpsxovh0uhvsrqvh ixqfwlrqv vxjjhvw wkdw lq wkh Sruwxjxhvh oderxu pdu0
nhw/ shuvlvwhqfh phfkdqlvpv sod| d pxfk ohvv lpsruwdqw uroh lq wkh
wudqvplvvlrq ri vkrfnv1

� Dv uhjdugv/ wkh vrxufhv ri xqhpsor|phqw  xfwxdwlrq/ Wdeohv 6d dqg 6e
vkrz wkdw zkloh lq Vsdlq doo �yh vkrfnv kdyh sod| d pruh ru ohvv vlplodu
uroh +zlwk suhgrplqdqfh ri surgxfwlylw| vkrfnv,/ lq Sruwxjdo wkh| kdyh
ehhq gulyhq prvwo| e| ghpdqg vkrfnv dqg/ wr d ohvvhu h{whqw/ zdjh dqg
oderxu vxsso| vkrfnv1 Doprvw :3( ri wkh iruhfdvw huuru yduldqfh ri xq0
hpsor|phqw lq wkh orqj0uxq lv h{sodlqhg e| vkrfnv +ghpdqg dqg oderxu
vxsso| vkrfnv, zklfk/ dv deryh0phqwlrqhg/ kdyh vkruw0olyhg h�hfwv rq
xqhpsor|phqw1

� Wkh frqwulexwlrqv ri hdfk vkrfn wr xqhpsor|phqw lq wkh odvw ghfdgh
kdyh ehhq udwkhu vlplodu1 Lq Sruwxjdo/ gxulqj wkh vhfrqg kdoi ri wkh
hljkwlhv/ wkh odujhvw frqwulexwlrq wr wkh xqhpsor|phqw uhgxfwlrq fdph
iurp qhjdwlyh zdjh0sxvk vkrfnv/ zkhuhdv lq Vsdlq qhjdwlyh sulfh vkrfnv/
iroorzlqj olehudolvdwlrq ri wkh jrrgv pdunhwv dqg wudgh rshqlqj sod|hg
wkh pdlq uroh1 \hw/ lq Sruwxjdo/ sulfh0sxvk vkrfnv/ surgxfwlylw| vkrfn/
dqg hyhq ghpdqg vkrfnv/ ghvslwh wkh glvlq dwlrq wkdw wrrn sodfh gxulqj
4<;80;:/ khoshg wr uhgxfh xqhpsor|phqw1 E| frqwudvw/ gxulqj wkh �uvw
kdoi ri wkh qlqhwlhv/ doo vkrfnv kdyh fdxvhg d udlvh ri xqhpsor|phqw=
ghpdqg vkrfnv kdyh lqfuhdvhg xqhpsor|phqw e| rqh dqg kdoi shufhqw0
djh srlqwv/ surgxfwlylw| vkrfnv e| pruh wkdq rqh srlqw/ dqg zdjh0sxvk
vkrfnv/ sulfh0sxvk vkrfnv/ dqg surgxfwlylw| vkrfnv e| derxw kdoi srlqw
hdfk1 Lw lv vxusulvlqj wkdw ghpdqg vkrfnv kdyh sod|hg vxfk d gl�huhqw
uroh lq wkh wzr vxeshulrgv1 Diwhu doo/ glvlq dwlrq wrrn sodfh erwk dw
plg0hljkwlhv dqg hduo| qlqhwlhv zlwk udwkhu gl�huhqw h�hfwv rq xqhp0
sor|phqw/ d idoo lq xqhpsor|phqw lq wkh odwh ;3v dqg d ulvh lq wkh hduo|
qlqhwlhv17 Wkh sdlqohvv glvlq dwlrq ri wkh hljkwlhv vkrxog eh wkh wrslf

ri ixuwkhu uhvhdufk1

7Zh kdyh dovr hvwlpdwhg wklv vshfl�fdwlrq ri wkh prgho frqglwlrqlqj iru JGS ri RHFG

frxqwulhv dv dq h{rjhqrxv yduldeoh1 Dowkrxjk wkh frh!flhqw ri wklv yduldeoh wxuqv rxw

wr eh qhjdwlyh dqg vwdwlvwlfdoo| vljql�fdqw lq wkh xqhpsor|phqw htxdwlrq/ wkh klvwrulfdo

ghfrpsrvlwlrq ri wkh xqhpsor|phqw udwh lqwr frqwulexwlrq ri vkrfnv lv qrw txdolwdwlyho|

gl�huhqw wr wkdw frpphqwhg lq wkh wh{w1
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Dv iru wkh vhw ri uhvxowv iurp wkh vwdwlrqdu| yhuvlrq/ zh �qg wkdw=

� Wkh frpsdulvrq ehwzhhq wkh lpsxovh0uhvsrqvh ixqfwlrqv vkrz wkdw doo
wkh �yh vkrfnv kdyh orqj0odvwlqj h�hfwv rq xqhpsor|phqw lq Vsdlq/
zkloh lq wkh fdvh ri Sruwxjdo/ wkhlu h�hfwv glh rxw pxfk pruh txlfno|
+vhh Dsshqgl{ 5,1

� Dv iru wkh vrxufhv ri xqhpsor|phqw  xfwxdwlrqv/ Wdeohv 7d dqg 7e
vkrz wkdw/ zkloh lq Vsdlq doo �yh vkrfnv kdyh sod| d pruh ru ohvv vlplodu
uroh +zlwk suhgrplqdqfh ri surgxfwlylw| vkrfnv,/ lq Sruwxjdo wkh| kdyh
ehhq gulyhq prvwo| e| ghpdqg vkrfnv dqg/ wr d ohvvhu h{whqw/ oderxu
vxsso| vkrfnv1 Lq wklv yhuvlrq/ pruh wkdq ;3( ri wkh iruhfdvw huuru
yduldqfh ri xqhpsor|phqw lq wkh erwk wkh vkruw0uxq dqg wkh orqj0uxq
lv h{sodlqhg e| vkrfnv +ghpdqg dqg oderxu vxsso| vkrfnv, zklfk/ dv
deryh0phqwlrqhg/ kdyh vkruw0olyhg h�hfwv rq xqhpsor|phqw1 Lq Vsdlq/
dv lw kdsshqv lq wkh ixoo k|vwhuhvlv yhuvlrq/ wkh frqwulexwlrq ri doo �yh
vkrfnv lq wkh orqj0uxq lv urxjko| ri vlplodu rughu ri pdjqlwxgh1

� Lq frqwudvw wr zkdw kdsshqv xqghu wkh ixoo k|vwhuhvlv vshfl�fdwlrq/ wkh
frqwulexwlrqv ri hdfk vkrfn wr xqhpsor|phqw lq wkh odvw ghfdgh lv hv0
wlpdwhg wr eh vrphzkdw gl�huhqw lq Vsdlq dqg lq Sruwxjdo1 Gxulqj
wkh vhfrqg kdoi ri wkh hljkwlhv/ lq Sruwxjdo/ ghvslwh wkh glvlq dwlrq/ gh0
pdqg vkrfnv/ wrjhwkhu zlwk surgxfwlylw| dqg oderxu vxsso| vkrfnv/ duh
lghqwl�hg dv wkh pdlq vrxufh ri xqhpsor|phqw uhgxfwlrqv1 Krzhyhu/
lq Vsdlq/ oderxu vxsso| vkrfnv zhuh wkh pdlq vrxufh ri vkrfnv udlvlqj
xqhpsor|phqw erwk lq wkh vhfrqg kdoi ri wkh hljkwlhv dqg �uvw kdoi ri
wkh qlqhwlhv18 Dv kdsshqv xqghu wkh ixoo k|vwhuhvlv vshfl�fdwlrq/ gxu0
lqj wkh �uvw kdoi ri wkh qlqhwlhv/ erwk lq Sruwxjdo dqg Vsdlq/ ghpdqg
vkrfnv duh rqh ri wkh pdlq vrxufh ri xqhpsor|phqw lqfuhdvhv1

Dowkrxjk wkhvh wzr h{huflvhv ohdg wr voljkwo| gl�huhqw lqwhusuhwdwlrqv rq
wkh ruljlq ri wkh vkrfnv prylqj xqhpsor|phqw/ sduwlfxoduo| lq wkh Vsdqlvk
fdvh zkhuh oderxu vxsso| vkrfnv vhhp wr kdyh sod|hg d pruh uhohydqw uroh
lq wkh vwdwlrqdu| yhuvlrq ri wkh prgho/ lw lv whpswlqj wr vd| wkdw ryhudoo/
erwk vhw ri uhvxowv srlqw rxw wkdw suredeo| wkh pdlq gl�huhqfh ehwzhhq wkh
uhodwlyh hyroxwlrq ri Sruwxjxhvh dqg Vsdqlvk xqhpsor|phqw dulvhv iurp wkh

8Lq wklv shulrg wkh ihpdoh sduwlflsdwlrq udwh lqfuhdvhg vljqlifdqwo| lq Vsdlq +vhh Eryhu
dqg Duhoodqr/ 4<<8,1

49



gl�huhqw sursdjdwlrq phfkdqlvpv ri wkh vkrfnv klwwlqj wkh wzr hfrqrplhv/
zklfk kdyh qrw ehhq wrr glvvlplodu ryhu wkh odvw ghfdgh +sduwlfxoduo| lq wkh
ixoo k|vwhuhvlv yhuvlrq,1 Shuvlvwhqfh phfkdqlvpv duh pxfk pruh uhohydqw lq
Vsdlq wkdq lq Sruwxjdo1 Wkh qh{w txhvwlrq wr dgguhvv lv wkhuhiruh zkdw
fdxvhv vxfk d kljk gl�huhqfh ehwzhhq wkh ghjuhh ri shuvlvwhqfh lq Vsdlq dqg
Sruwxjdo1 Dv phqwlrqhg lq wkh lqwurgxfwlrq/ wkh lqvwlwxwlrqdo dvshfwv ri wkh
Sruwxjxhvh oderxu pdunhw duh vlplodu wr wkrvh lq Vsdlq lq doo uhvshfwv exw
xqhpsor|phqw lqvxudqfh1 Zh qrz wxuq wr phdvxuh wkh frqvhtxhqfhv ri wklv
gl�huhqfh iru frqvxpswlrq dqg/ khqfh/ iru wkh lqfhqwlyhv wkdw xqhpsor|hg
kdyh wr ohdyh xqhpsor|phqw1

4:



Wdeoh 6d1 Iruhfdvw Huuru Yduldqfh Ghfrpsrvlwlrq +(,1
Ixoo k|vwhuhvlv1 Sruwxjdo1 Vdpsoh Shulrg= 4<;7=52<8=7

Shulrg2vkrfn Ghpdqg Zdjh Sulfh Surgxfwlylw| Oderxu Vxsso|
Rxwsxw

4 |hdu 7918 <16 5618 613 4:1:
7 |hduv 7919 4317 5515 61< 491<
43 |hduv 791: 4317 5515 61< 491<

Hpsor|phqw
4 |hdu 871: 5316 :1: 4814 515
7 |hduv 8915 4:16 <1: 4617 617
43 |hduv 8915 4:16 <1: 4617 617

Zdjhv
4 |hdu 31< 651< 4519 6:15 49187
7 |hduv 418 6413 4518 6815 4<1;
43 |hduv 418 6413 4518 6815 4<1;

Sulfhv
4 |hdu 7915 5:13 471< 718 :17

7 |hduv 781; 591: 471; 719 ;15

43 |hduv 781; 591: 471; 719 ;15

Xqhpsor|phqw Udwh
4 |hdu 7<19 4;19 :1; 917 4:19

7 |hduv 8714 4817 <1; 918 4715

43 |hduv 8714 4817 <1; 918 4715

4;



Wdeoh 6e1 Iruhfdvw Huuru Yduldqfh Ghfrpsrvlwlrq +(,1
Ixoo k|vwhuhvlv1 Vsdlq1 Vdpsoh shulrg= 4<:4=72<7=6

Shulrg2vkrfn Ghpdqg Zdjh Sulfh Surgxfwlylw| Oderxu Vxsso|
Rxwsxw

4 |hdu :;13 4714 616 714 317

7 |hduv 851< 5616 4;14 817 317

43 |hduv 8513 5615 4:1< 917 318

Hpsor|phqw
4 |hdu 751: 617 4<14 5715 917

7 |hduv 6516 451< 5<1: 4;1; 916

43 |hduv 6418 4615 5<18 4<19 915

Zdjhv
4 |hdu 316 ;41; 441: 61: 519

7 |hduv 614 :813 4619 81: 518

43 |hduv 614 :71< 4619 81; 519

Sulfhv
4 |hdu 71< 5318 5314 8315 716

7 |hduv 91; 541; 5315 791: 718

43 |hduv 91< 541; 5316 7919 718

Xqhpsor|phqw Udwh
4 |hdu 5817 617 4414 6919 5817

7 |hduv 5314 4517 5619 5;16 4818

43 |hduv 4<18 4613 561< 5;19 4813

4<



Wdeoh 7d1 Iruhfdvw Huuru Yduldqfh Ghfrpsrvlwlrq +(,1
Vwdwlrqdu| yhuvlrq1 Sruwxjdo1 Vdpsoh Shulrg= 4<;7=52<8=7

Shulrg2vkrfn Ghpdqg Zdjh Sulfh Surgxfwlylw| Oderxu Vxsso|
Rxwsxw

4 |hdu ;91: 7/6 81< 515 31;

7 |hduv ;714 713 915 51< 51:

43 |hduv ;715 61< 915 613 51;

Hpsor|phqw
4 |hdu 9419 91; 5;14 615 315

7 |hduv 9816 913 571: 614 31<

43 |hduv 9819 81< 5717 614 413

Zdjhv
4 |hdu 91< 5518 617 991; 316

7 |hduv ;17 5418 718 9813 319

43 |hduv ;17 5418 718 9813 319

Sulfhv
4 |hdu 581: 861: 4316 ;1< 417

7 |hduv 5917 851; 4317 ;1; 418

43 |hduv 5918 851; 4317 ;1< 418

Xqhpsor|phqw Udwh
4 |hdu 741< 41: <15 716 751<

7 |hduv :514 318 91: 715 4918

43 |hduv :517 318 919 715 4915
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Wdeoh 7e1 Iruhfdvw Huuru Yduldqfh Ghfrpsrvlwlrq +(,1
Vwdwlrqdu| yhuvlrq1 Vsdlq1 Vdpsoh shulrg= 4<:4=72<7=6

Shulrg2vkrfn Ghpdqg Zdjh Sulfh Surgxfwlylw| Oderxu Vxsso|
Rxwsxw

4 |hdu 9714 4415 618 5414 313

7 |hduv 8616 461: 614 5<1; 314

43 |hduv 8615 461: 615 5<1: 316

Hpsor|phqw
4 |hdu 6;19 451; 781< 41< 31<

7 |hduv 7313 4615 6813 4318 416

43 |hduv 6<19 4616 6619 431: 51;

Zdjhv
4 |hdu 31; :81< 51< 4<14 416

7 |hduv 51< :415 81: 4;15 513

43 |hduv 619 9<1< 81< 4;15 517

Sulfhv
4 |hdu 31; 461: 613 ;518 313

7 |hduv 516 4618 716 :<17 318

43 |hduv 613 4619 718 ::1< 413

Xqhpsor|phqw Udwh
4 |hdu 4813 ;1; 4<17 31: 8914

7 |hduv 6319 4714 4914 ;1< 6315

43 |hduv 6419 481< 4715 4614 5816
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Iljxuh 61
Ixoo k|vwhuhvlv

Contribution of shocks to unemployment
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Iljxuh 7
Vwdwlrqdu| yhuvlrq

Contribution of shocks to unemploy
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7 Wkh frqvxpswlrq orvvhv iurp xqhpsor|phqw

Zh kdyh vkrzq wkdw wkh Sruwxjxhvh oderxu pdunhw vkrzv d orz ghjuhh ri
uhdo zdjh uljlglw|1 Wkh txhvwlrq wkdw dulvhv lv krz lv uhdo zdjh  h{lelolw|
dfklhyhg= Krz lv lw wkdw d oderxu pdunhw zklfk lv uhjxodwhg lq d �Hxurshdq
vw|oh� |lhogv d kljk ghjuhh ri uhdo zdjh  h{lelolw|B Zkhq frpsdulqj oderxu
pdunhw lqvwlwxwlrqv dfurvv HX frxqwulhv/ rqh idfw vwdqgv rxw dv d shfxoldulw|
ri wkh Sruwxjxhvh oderxu pdunhw= wkh fryhudjh ri xqhpsor|phqw ehqh�wv1 Lq
idfw/ Eodqfkdug dqg Mlphqr +4<<8, srlqw rxw wr wklv idfw dv wkh prvw olnho|
h{sodqdwlrq iru wkh gl�huhqw shuirupdqfh ri wkh Sruwxjxhvh oderxu pdunhw1

Wkh uhdvrq zk| xqhpsor|phqw ehqh�wv duh wkrxjkw wr d�hfw uhdo zdjh
uljlglw| duh zhoo0nqrzq= lq lqvlghu0rxwvlghu prghov uhdo zdjhv duh ghwhuplqhg
e| wkh lqvlghu srzhu lq zdjh vhwwlqj dqg e| wkh frpshwlwlyhqhvv ri rxwvlghuv
+orqj0whup xqhpsor|hg,/ zklfk lv uhodwhg wr wkhlu vnloov dqg mre vhdufk hi0
ihfwlyhqhvv1 Wkh orzhu wkh xqhpsor|phqw ehqh�wv duh/ wkh ohvv lqwhqvh mre
vhdufk lv/ dqg wkh orqjhu xqhpsor|phqw gxudwlrq lv1 Dv xqhpsor|phqw gx0
udwlrq lqfuhdvhv/ xqhpsor|hg vnloov ghsuhfldwhv dqg wkhlu frpshwlwlyhqhvv lq
wkh oderxu pdunhwv ghfuhdvhv1 Wkxv/ lw lv qrw vxusulvlqj wr vhh vrph phdvxuhv
ri xqhpsor|phqw ehqh�wv hqwlwohphqwv +uhsodfhphqw udwhv/ gxudwlrq/ hwf1, lq
furvv0vhfwlrq uhjuhvvlrqv ghvljqhg wr lghqwli| wkh vrxufhv ri xqhpsor|phqw
gl�huhqwldov dfurvv frxqwulhv/ ru lq wkh hvwlpdwlrq ri xqhpsor|phqw gxudwlrq
prghov zlwk lqglylgxdo gdwd19

Lq vrph frxqwulhv/ krzhyhu/ xqhpsor|phqw ehqh�wv duh qrw wkh rqo| ex�hu
djdlqvw xqhpsor|phqw1 Iru lqvwdqfh/ lq Vsdlq/ idplo| vwuxfwxuh kdv dgdswhg
wr kljk xqhpsor|phqw/ dqg/ ghvslwh xqhpsor|phqw udwhv deryh 53( lq wkh
hljkwlhv dqg qlqhwlhv/ wkh sursruwlrq ri idplolhv zklfk gr qrw uhfhlyh dq| uhj0
xodu vrxufh ri lqfrph lv ehorz 8( +vhh FHSU/ 4<<8/ dqqh{ 4,1 Wkxv/ lqfrph
uhglvwulexwlrq zlwklq idplolhv lv sod|lqj vrph uroh dw vorzlqj grzq vhdufk eh0
kdylrxu/ dw ohdvw/ dprqj vhfrqg lqfrph hduqhuv +rwkhu wkdq euhdgzlqqhuv,1

Khuh/ zh dgrsw d frpsohphqwdu| dssurdfk dw hvwdeolvklqj wkh h�hfwv ri
xqhpsor|phqw rq vhdufk dqg/ khqfh/ zdjh ghwhuplqdwlrq1 Lw kdv ehhq riwhq
dujxhg wkdw frqvxpswlrq lv d pruh dffxudwh phdvxuh ri zhoiduh wkdq lqfrph
dw d jlyhq prphqw lq wlph1 Lq idfw/ wklv lv reylrxv iurp wkh shupdqhqw
lqfrph k|srwkhvlv1 Wkxv zh sursrvh wr sur{| wkh xqhpsor|hg suhvvxuh rq
zdjh ghwhuplqdwlrq e| wkh h{whqw wr zklfk xqhpsor|phqw uhgxfhv frqvxps0

9Vhh/ iru h{dpsoh/ Od|dug/ Qlfnhoo dqg Mdfnpdq +4<<9,/ iru furvv0vhfwlrq uhjuhvvlrqv/
dqg Eryhu/ Duhoodqr dqg Ehqwrolod +4<<9,/ iru dq hvwlpdwlrq ri wkh h�hfwv ri xqhpsor|phqw
ehqh�wv rq wkh xqhpsor|phqw kd}dug udwh iurp Vsdqlvk lqglylgxdo gdwd1
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wlrq1 Wkh kljkhu xqhpsor|phqw ehqh�wv dqg wkh idplo| wudqvihuv duh/ wkh
vpdoohu duh wkh frqvxpswlrq orvvhv iurp xqhpsor|phqw duh1 Dovr/ wkh kljkhu
wkh wxuqryhu udwh dqg wkh kljkhu wkh glvfrxqw udwh duh/ wkh vpdoohu duh wkh
frqvxpswlrq orvvhv iurp xqhpsor|phqw duh +vhh Dsshqgl{ 6,1:

Rxu gdwd frphv iurp wkh Vsdqlvk dqg Sruwxjxhvh Krxvhkrog Exgjhw Vxu0
yh|v +4<<30<4,1 Wkhvh vxuyh|v surylgh lqirupdwlrq rq frqvxpswlrq ri erwk
gxudeohv dqg qrq0gxudeohv jrrgv/ rq lqglylgxdo fkdudfwhulvwlfv +lqfoxglqj hp0
sor|phqw vwdwxv,/ dqg krxvhkrog frpsrvlwlrq1 Zlwk wkhvh gdwd/ zh uxq ROV
furvv0vhfwlrq uhjuhvvlrqv ri wkh irup

S� ' �
�
f� n �

2
b� n "�

zkhuh S lv +orj, frqvxpswlrq shu fdslwd +krxvhkrog frqvxpswlrq glylghg e|
krxvhkrog vl}h, ri hlwkhu gxudeohv ru qrq0gxudeohv jrrgv/ f lv d yhfwru ri
lqglylgxdo fkdudfwhulvwlfv/ dqg b lv d yhfwru ri gxpplhv iru hpsor|phqw vwd0
wxv +hpsor|hg/ xqhpsor|hg zlwk sdvw mre h{shulhqfh/ xqhpsor|hg zlwkrxw
mre h{shulhqfh/ dqg rxw ri wkh oderxu irufh,1; Zh duh lqwhuhvwhg lq wkh gli0
ihuhqfh ehwzhhq wkh ydoxh ri �

2
lq Vsdlq dqg Sruwxjdo1 Zh h{shfw wr �qg

wkdw wkh frqvxpswlrq orvvhv iurp xqhpsor|phqw duh pxfk odujhu lq Sru0
wxjdo +zkhuh xqhpsor|phqw ehqh�wv duh orz dqg holjlelolw| uxohv duh pruh
uhvwulfwlyh/ idplo| vwuxfwxuh vhhpv wr kdyh uhpdlqhg vwdeoh/ ghvslwh xqhp0
sor|phqw  xfwxdwlrqv/ dqg wkh wxuqryhu udwh lv orz, wkdq lq Vsdlq +zkhuh/
xqhpsor|phqw ehqh�wv duh kljkhu/ wkh idplo| sod|v d uroh dv ex�hu djdlqvw
xqhpsor|phqw/ dqg wxuqryhu udwh lv yhu| kljk gxh wr d kljk sursruwlrq ri
�{hg0whup frqwudfwv 0ryhu 63(,1

Zh kdyh uxq uhjuhvvlrqv zlwk wzr gl�huhqw vdpsohv +lqfoxglqj dqg h{0
foxglqj wkh srsxodwlrq rxw ri wkh oderxu irufh,1 Dv uhjuhvvruv dqg ehvlghv
hpsor|phqw vwdwxv/ zh lqfoxgh djh/ vh{/ hgxfdwlrqdo dwwdlqphqw ohyhov d vhw ri
uhjlrqdo gxpplhv/ dqg d gxpp| li wkh krxvhkrog rzqv wkh krxvh1 Iru Vsdlq/
wkh gdwd lqfoxgh wkh lqglylgxdo*v krxvhkrog vwdwxv +euhdgzlqqhu/ vsrxvh/ oly0
lqj zlwk sduhqwv/ dqg rwkhuv,1 Wkxv/ zh dovr uxq uhjuhvvlrqv vsolwwlqj wkh
vdpsohv dffruglqj wr krxvhkrog vwdwxv1< Iru Sruwxjdo/ wkhuh lv qr lqirupd0

:Juxehu +4<<:, hvwlpdwhv wkh h�hfwv ri xqhpsor|phqw lqvxudqfh hqwlwohphqw rq irrg
frqvxpswlrq lq wkh XV1 Kh �qgv wkdw/ lq wkh devhqfh ri xqhpsor|phqw lqvxudqfh/ wkh
frqvxpswlrq ri wkh xqhpsor|hg zrxog idoo e| 55(1

;Wkh glvwlqfwlrq ehwzhhq xqhpsor|hg zlwk dqg zlwkrxw sdvw mre h{shulhqfh lv uhohydqw/
vlqfh lq erwk Vsdlq dqg Sruwxjdo/ lw lv uhtxluhg wr kdyh kdg vrph hpsor|phqw vshoov wr eh
hqwlwohg wr uhfhlyh xqhpsor|phqw ehqh�wv1

<Wkh uhvxowv iurp wkhvh uhjuhvvlrqv zloo qrw eh uhsruwhg exw duh dydlodeoh iurp wkh
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wlrq rq krxvhkrog vwdwxv exw wkhuh lv lqirupdwlrq rq wkh hpsor|phqw vwdwxv
ri wkh krxvhkrog*v euhdgzlqqhu1

Wkh uhvxowv/ zklfk duh uhsruwhg lq Wdeoh 8d +iru Sruwxjdo, dqg Wdeoh
8e +iru Vsdlq,/ frq�up wkdw frqvxpswlrq xqghu xqhpsor|phqw idoov grzq
e| pxfk pruh lq Sruwxjdo wkdq lq Vsdlq= uhodwlyh wr frqvxpswlrq xqghu
hpsor|phqw/ lq Sruwxjdo wkh ghfuhdvh lv 1; iru gxudeohv dqg 158 iru qrq0
gxudeohv/ zkloh lq Vsdlq lv d orzhu 18 iru gxudeohv dqg 158 iru qrq0gxudeohv1
Wklv idoo lq frqvxpswlrq lv pruh surqrxqfhg lq Vsdlq zkhq wkh vdpsoh lv
uhvwulfwhg wr euhdgzlqqhuv +derxw 1; iru gxudeohv dqg 148 iru qrq0gxudeohv,
dqg pxfk vpdoohu iru vsrxvhv dqg lqglylgxdov olylqj zlwk wkhlu sduhqwv +derxw
15 iru gxudeohv dqg 148 iru qrq0gxudeohv/ lq wkh fdvh ri vsrxvhv/ dqg 178
dqg 158/ uhvshfwlyho|/ lq wkh fdvh ri lqglylgxdov olylqj zlwk wkhlu sduhqwv,143

Lq Sruwxjdo/ zkhq wkh hpsor|phqw vwdwxv ri wkh krxvhkrog*v euhdgzlqqhu
lv lqfoxghg dv d uhjuhvvru/ wkh frqvxpswlrq orvvhv iurp xqhpsor|phqw duh
198 iru gxudeohv dqg 153 iurp qrq0gxudeohv +ehlqj wkh frh!flhqwv ri wkh
hpsor|phqw vwdwxv ri wkh krxvhkrog*v euhdgzlqqhu 319; li hpsor|hg/ dqg
qrq0vljql�fdqw li xqhpsor|hg/ iru gxudeohv/ dqg 146 li hpsor|hg/ dqg 0145 li
xqhpsor|hg zlwk sdvw mre h{shulhqfh/ iru qrq0gxudeohv1

Wkxv/ lq vxp/ iurp wkh suhylrxv uhvxowv lw vhhpv wkdw wkh kdugvklsv ri
ehfrplqj xqhpsor|hg lq Sruwxjdo lv vljql�fdqwo| odujhu wkdq lq Vsdlq dqg
wkhuhiruh pruh jhqhurxv xqhpsor|phqw ehqh�wv frqvwlwxwhv d olnho| fdqglgdwh
wr h{sodlq kljkhu xqhpsor|phqw shuvlvwhqfh lq wkh odwhu frxqwu|1

dxwkruv xsrq uhtxhvw1
43Qrw uhsruwhg lq Wdeoh 8e1
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Wdeoh 8d1 Sruwxjdo
Vdpsoh= Vdpsoh=

Srsxodwlrq +djhg 49097,1 Q@54/;3: Oderxu Irufh +djhg 49097,1 Q@ 46/964
Frqvxpswlrq ri Frqvxpswlrq ri Frqvxpswlrq ri Frqvxpswlrq ri
Gxudeoh Jrrgv Qrq0Gxudeoh Jrrgv Gxudeoh Jrrgv Qrq0Gxudeoh Jrrgv

Frqvwdqw 4419< 48164 441<7 4817:
+3149, +3137, +3135, +3138,

Rzqv d krxvh 3144 3137 313; 3134
+3137, +3134, +3138, +3134,

Xqhpsor|hg 03178 03139 031;7 03157
+zlwk mre h{shulhqfh, +3148, +3136, +3147, +3136,
Xqhpsor|hg 0316< 0313< 031:; 0315<
+zlwkrxw mre h{shulhqfh, +3148, +3136, +3147, +3136
Hpsor|hg 316; 314; � �0

+3138, +3134,
Djh 313: 3134 313; 3134

+314, +31335, +3134, +31335,
Djh0Vtxduhg +{433, 0313< � 03148 �

+3134, +3138,
Ihpdoh 03143 03138 31;8 0313;

+3137, +3134, +3138, +3134,
Vhfrqgdu| Vwxglhv 31<8 3183 31;8 317<

+3138, +3134, +3139, +3134,
Xqlyhuvlw| Vwxglhv 417; 31;6 417; 31;7

+3143, +3135, +3143, +3135,
Uhjlrqdo Gxpplhv +:, \HV \HV \HV \HV
7-
2 3145 3156 3145 3159

+Khwhurvnhgdvwlflw|0urexvw vwdqgdug huuruv lq sduhqwkhvlv,



Wdeoh 8e1 Vsdlq
Vdpsoh= Vdpsoh=

Srsxodwlrq +djhg 49097 ,1 Q@79/676 Oderxu Irufh +djhg 49097,1 Q@ 59/384
Frqvxpswlrq ri Frqvxpswlrq ri Frqvxpswlrq ri Frqvxpswlrq ri
Gxudeoh Jrrgv Qrq0Gxudeoh Jrrgv Gxudeoh Jrrgv Qrq0Gxudeoh Jrrgv

Frqvwdqw 44189 46164 44199 46173
+3139, +3135, +313<, +3136,

Rzqv d krxvh 03139 03148 03135 03147
+3135, +3134, +3135, +3134,

Xqhpsor|hg 03167 03147 03186 03158
+zlwk mre h{shulhqfh, +3137, +3135, +3137, +3135,
Xqhpsor|hg 0314: 03136 0316: 03147
+zlwkrxw mre h{shulhqfh, +3136, +3134, +3135, +3134,
Hpsor|hg 3153 3144 � �

+3135, +3134,
Djh

+qrq0vljql�fdqw, +qrq0vljql�fdqw,
Djh0Vtxduhg +{433,

Pdoh 03147 03139 03147 0313:
+3135, +3134, +3135, +3134,

Vhfrqgdu| Vwxglhv 3197 3159 316: 3159
+3135, +3134, +3135, +3134,

Xqlyhuvlw| Vwxglhv 3197 3178 319< 3179
+3135, +3134, +3136, +3134,

Olylqj lq Xuedq duhdv 3154 3148 314; 3146
+3134, +3134, +3135, +3134,

Uhjlrqdo Gxpplhv +:, \HV \HV \HV \HV
7-
2 3139 314< 313; 3154

+Khwhurvnhgdvwlflw|0urexvw vwdqgdug huuruv lq sduhqwkhvlv,



8 Frqfoxglqj uhpdunv

Lq wklv sdshu zh kdyh suhvhqwhg ixuwkhu hylghqfh rq h{sodqdwlrqv ri wkh
�Sruwxjxhvh0Vsdqlvk sx}}oh�/ qdpho|/ wkh odujh gl�huhqfh ehwzhhq xqhp0
sor|phqw udwhv lq erwk frxqwulhv1 Zh kdyh vkrzq wzr pdlq idfwv1 Iluvw/ zh
kdyh vkrzq wkdw wkh pdlq fdxvh ri kljk xqhpsor|phqw lq Vsdlq lv d frp0
elqdwlrq ri ghpdqg/ zdjh0sxvk/ sulfh0sxvk/ surgxfwlylw| dqg oderxu vxsso|
vkrfnv/ wkdw kdyh kdg shupdqhqw h�hfwv rq xqhpsor|phqw1 E| frqwudvw/
dowkrxjk wkh Sruwxjxhvh hfrqrp| kdv ehhq klw e| qrw wrr glvvlplodu vkrfnv
ryhu wkh odvw ghfdgh/ wkhlu h�hfwv kdyh ehhq vkruw0odvwlqj1 Qrplqdo sulfh
vwlfnlqhvv dqg uhdo zdjh  h{lelolw| duh kljkhu lq wkh Sruwxjxhvh oderxu pdu0
nhw wkdq lq wkh Vsdqlvk rqh1 Dv d uhvxow/ shuvlvwhqfh phfkdqlvpv duh yhu|
uhohydqw wr h{sodlq kljk Vsdqlvk xqhpsor|phqw/ dqg wkh odfn ri wkhp lv
uhohydqw wr h{sodlq Sruwxjxhvh orz xqhpsor|phqw1

Vhfrqgo|/ lq rughu wr whvw zkhwkhu xqhpsor|phqw kdugvkls frxog eh wkh
pdlq idfwru ehklqg wkh gl�huhqw zdjh dgmxvwphqw/ zh kdyh phdvxuhg wkh idoo
lq frqvxpswlrq gxh wr xqhpsor|phqw/ uhodwlyh wr ehlqj hpsor|hg dqg2ru
lqdfwlyh/ lq erwk frxqwulhv1 Zh �qg wkdw wklv idoo lv odujhvw lq Sruwxjdo/ d
�qglqj zklfk lv frqvlvwhqw zlwk vwulfwhu xqhpsor|phqw lqvxudqfh surjudpv
dqg wkh ohvvhu uroh wkdw wkh h{whqghg idplo| sod|v dv d �ex�hu� djdlqvw xq0
hpsor|phqw lq wkdw frxqwu| dv frpsduhg wr Vsdlq1

9 Dsshqgl{ 4= Uhfryhulqj vwuxfwxudo vkrfnv

Lq rughu wr lghqwli| wkh �yh vkrfnv gh�qhg lq vhfwlrq 614/ zh frqvlghu wkh

iroorzlqj YDU prgho/ zkhuh ghwhuplqlvwlf wuhqgv kdyh ehhq rplwwhg iru vlp0

solflw|

�Eu�{f| ' #
|

+D1414,

zkhuh f| lv d 8{4 yhfwru ri yduldeohv lqfoxglqj E+/ ?/ �/ R/ ��> �Eu� lv &� |�

rughu pdwul{ ri sro|qrpldov lq wkh odj rshudwru u zlwk doo lwv urrwv rxwvlgh wkh

xqlw flufoh> dqg #
|
lv d yhfwru ri }hur0phdq ����_1 lqqrydwlrqv zlwk fryduldqfh

pdwul{ P1 Wkh Zrog prylqj dyhudjh uhsuhvhqwdwlrq ri +49, lv jlyhq e|

{f| ' (Eu�#
|

+D1415,

zkhuh (Eu� ' �Eu�3�/ (
J
' U1 Wkh lqqrydwlrqv duh h{suhvvhg dv olqhdu

frpelqdwlrq ri wkh vkrfnv/ ��e�/ #
|
' 70|/ zkhuh 7 lv d +8{8, pdsslqj pdwul{1
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Dvvxplqj zlwkrxw orvv ri jhqhudolw| wkdw wkh 0�

|
r duh xqfruuhodwhg ����_1 vkrfnv

zlwk xqlw yduldqfhv/ zh jhw wkh vwuxfwxudo prylqj0dyhudjh uhsuhvhqwdwlrq

{f| ' �Eu�0| +D1416,

zkhuh �Eu� ' (Eu�7/ �J ' 71 Wr lghqwli| wkh 58 hohphqwv lq 7 zh qhhg
43 uhvwulfwlrqv/ jlyhq wkdw wkh ruwkrqrupdolw| ri 0| lpsrvhv 48 uhvwulfwlrqv
douhdg|1 Wkhvh uhtxluhg uhvwulfwlrqv fdq eh hdvlo| rewdlqhg iurp wkh vwuxf0
wxuh ri 7 lq +45,0+49,/ e| h{sorlwlqj wkh devhqfh ri shupdqhqw h�hfwv ri vrph
vkrfnv rq vrph yduldeohv1 Lq idfw/ wkh prgho lv ryhulghqwl�hg dqg wkhuh duh
vhyhudo vhwv ri mxvw0lghqwli|lqj dvvxpswlrqv vwhpplqj iurp wkh xqghuo|lqj
dvvxpswlrqv ri wkh prgho +FUV lq wkh surgxfwlrq ixqfwlrq/ sduwldo lqgh{d0
wlrq ri zdjhv wr vkrfnv/ hwf1, Wr vhohfw rxu vhw ri mxvw0lghqwli|lqj dvvxps0
wlrqv zh iroorz d sudjpdwlf dssurdfk= zh hvwlpdwh wkh prgho xqghu d jlyhq
vhw ri lghqwli|lqj dvvxpswlrqv dqg rewdlq wkh lpsxovh0uhvsrqvh ixqfwlrqv> li
wkh lpsxovh0uhvsrqvh ixqfwlrqv duh qrw uhdvrqdeoh ru idlo wkh ryhulghqwli|lqj
uhvwulfwlrqv zh wu| d gl�huhqw vhw ri lghqwli|lqj dvvxpswlrqv1 Iru wkh ixoo
k|vwhuhvlv vshfl�fdwlrq/ wklv surfhgxuh ohdgv xv wr fkrrvh d vhw ri lghqwli|lqj
uhvwulfwlrqv frqvlvwlqj ri qlqh orqj0uxq uhvwulfwlrqv/ doo ri zklfk fdq eh hdv0
lo| ghulyhg iurp wkh vwuxfwxuh ri wkh prgho lq htxdwlrqv +45,0+49,/ dqg rqh
frqwhpsrudqhrxv uhvwulfwlrq1 Dv iru wkh vwdwlrqdu| yhuvlrq/ zh fkrrvh irxu
orqj0uxq uhvwulfwlrqv dqg vl{ frqwhpsrudqhrxv uhvwulfwlrqv1
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: Dsshqgl{ 5= Vwuxfwxudo YDU Lpsxovh0Uhvsrqvh

Ixqfwlrqv

:14 Ixoo k|vwhuhvlv

:1414 Sruwxjdo
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Responses to a price-push shock
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Responses to a labour supply shock
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:1415 Vsdlq

Responses to a demand shock
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Responses to a wage-push shock
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Responses to a productivity shock
SPAIN
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:15 Vwdwlrqdu| yhuvlrq

:1514 Sruwxjdo
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Responses to a price-push shock
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Responses to a labour-supply shock
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:1515 Vsdlq
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Responses to a wage-push shock
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Responses to a productivity shock

SPAIN

-4

-3

-2

-1

0

1

2

quarters

Y

N

W-P

U

Responses to a labour-supply shock

SPAIN

-0,5

0

0,5

1

1,5

2

quarters

Y

N

W-P

U

73



; Dsshqgl{ 6= Xqhpsor|phqw/ shupdqhqw

lqfrph dqg frqvxpswlrq

Wklv lv d vlpsoh h{dpsoh rq wkh ghwhuplqdqwv ri wkh frqvxpswlrq orvvhv

iurp xqhpsor|phqw1 Dv d vwduwlqj srlqw/ vxssrvh d frqfdyh xwlolw| ixqfwlrq

dqg shuihfw fdslwdo pdunhwv/ vr wkdw frqvxpswlrq/ S/ lv htxdo wr shupdqhqw
lqfrph/ +R1 Lqglylgxdov duh hlwkhu hpsor|hg/ ./ ru xqhpsor|hg/ L 1 Zkhq
hpsor|hg/ wkh| uhfhlyh zdjhv/ �/ dqg duh �uhg zlwk suredelolw| s� Zkhq
xqhpsor|hg/ wkh| uhfhlyh xqhpsor|phqw ehqh�wv/ K/ dqg wudqvihuv iurp rwkhu
phpehuv ri wkh idplo|/ � +Kn � 	 �,c dqg duh kluhg zlwk suredelolw| �� Wkh
glvfrxqw idfwru lv q� Wkhq/ dvvxplqj dq lq�qlwh krul}rq/ shupdqhqw lqfrph
zkhq hpsor|hg +wkh ydoxh ri ehlqj hpsor|hg, lv jlyhq e|

T E.� ' � n q dsT EL � n E�� s�T E.�o '
�

�� qE� � s �
n

qsT EL �

�� qE� � s�
+D1614,

dqg shupdqhqw lqfrph zkhq xqhpsor|hg +wkh ydoxh ri ehlqj xqhpsor|hg, lv
jlyhq e|

T EL � ' Kn � n q d�T E.� n E�� ��T EL�o '
Kn �

�� qE�� ��
n

q�T E.�

�� qE� � ��
+D1615,

Wr dyrlg whglrxv dojheud/ vxssrvh � ' s +wkh kljkhu �c wkh kljkhu wkh
wxuqryhu udwh,� Wkhq wkh gl�huhqfh ehwzhhq shupdqhqw lqfrph +dqg frq0
vxpswlrq, zkhq hpsor|hg dqg xqhpsor|hg lv jlyhq e|

T E.�� T EL� '
� � EKn � �

�� qE� � 2��

zklfk lv lqfuhdvlqj lq wkh h�hfwlyh uhsodfhphqw udwlr +� � EK n � �,/ lq wkh
glvfrxqw idfwru/ qc dqg ghfuhdvlqj lq wkh wxuqryhu udwh/ �� Wklv lv d orzhu
erxqg ri wkh gl�huhqfh ehwzhhq frqvxpswlrq lq erwk vwdwhv/ vlqfh xqghu
lpshuihfw fdslwdo pdunhwv dqg elqglqj oltxlglw| frqvwudlqwv/ wklv gl�huhqfh lv
erxqg wr eh odujhu1
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< Uhihuhqfhv

Uhihuhqfhv

^4` Edoo/ O1 +4<<8,= �Glvlq dwlrq dqg wkh QDLUX �/ QEHU/ zrunlqj sdshu
88531

^5` Eodqfkdug/ R1 dqg Mxdq I1 Mlphqr +4<<8,= �Vwuxfwxudo xqhpsor|phqw1
Vsdlq yhuvxv Sruwxjdo�/ Dphulfdq Hfrqrplf Uhylhz/ ;81

^6` Eryhu/ R1 dqg P1 Duhoodqr +4<<8,= �Ihpdoh oderxu irufh sduwlflsdwlrq
lq wkh 4<;3v= Wkh fdvh ri Vsdlq�/ Lqyhvwljdflrqhv Hfrqöplfdv/ [L[+5,/
4:404<71

^7` Eryhu/ R1/ S1 Jdufðd0Shuhd dqg S1 Sruwxjdo +4<<:,= �D frpsdudwlyh
vwxg| ri wkh Sruwxjxhvh dqg Vsdqlvk oderxu pdunhwv�/ plphr1

^8` Eryhu/ R1/ P1 Duhoodqr/ dqg V1 Ehqwrolod +4<<9,= �Xqhpsor|phqw gxud0
wlrq/ ehqh�wv gxudwlrq/ dqg wkh exvlqhvv f|foh�/ Edqn ri Vsdlq/ plphr1

^9` Fdqwö/ R1 +4<<9,= �Sryhuw| G|qdplfv lq Vsdlq= D vwxg| ri wudqvlwlrqv
lq wkh 4<<3*v�/ Orqgrq Vfkrro ri Hfrqrplfv/ Glvwulexwlrqdo Dqdo|vlv
Glvfxvvlrq Sdshu/ 481

^:` FHSU +4<<8,/ Vsdqlvk xqhpsor|phqw= Lv wkhuh d vroxwlrqB/ Fhqwuh iru
Hfrqrplf Srolf| Uhvhdufk/ Orqgrq1

^;` Grodgr/ M1 M1 dqg Mxdq I1 Mlphqr +4<<:,= �Wkh fdxvhv ri Vsdqlvk xq0
hpsor|phqw= D vwuxfwxudo YDU dssurdfk�/ Hxurshdq Hfrqrplf Uhylhz/
445<1

^<` Juxehu M1 +4<<:,= �Wkh frqvxpswlrq vprrwklqj ehqh�wv ri xqhpsor|0
phqw lqvxudqfh�/ Dphulfdq Hfrqrplf Uhylhz/ ;:/41

^43` Od|dug/ U1 +4<<3,= �Vsdqlvk xqhpsor|phqw= Frpphqwv�Hfrqrplf Sro0
lf|/ 431

^44` Od|dug/ U1/ V1 Qlfnhoo dqg U1 Mdfnpdq +4<<9,= �Frpedwwlqj xqhpsor|0
phqw= Lv  h{lelolw| hqrxjkB�/ Fhqwuh iru Hfrqrplf Shuirupdqfh/ Glvfxv0
vlrq Sdshu qr1 5<6/ Orqgrq1
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^45` Ox}/ V1 dqg P1 Slqkhlur +4<<7,= �Zdjh uljlglw| dqg mre plvpdwfk lq
Hxursh= Vrph hylghqfh�/ Edqfr gh Sruwxjdo/ zrunlqj sdshu 50<71

^46` Pdulpöq U1 dqg ]lolerwwl +4<<:,= � *Dfwxdo* yhuvxv *yluwxdo * hpsor|phqw
lq Vsdlq� Hxurshdq Hfrqrplf Uhylhz +iruwkfrplqj,1

^47` RHFG +4<<7,/ Wkh RHFG Mrev Vwxg|/ RHFG= Sdulv1

^48` Ylôdov/ M1 dqg M1I1 Mlphqr +4<<9,= �Prqhwdu| Xqlrq dqg Hxurshdq Xq0
hpsor|phqw�/ FHSU zrunlqj sdshu 47;81
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