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To a large extent, Danish wage contracts are minimum wage contracts, where the
wage of an employed worker consists of a negotiated minimum wage and a personal
raise. This paper considers bargaining over minimum wages given that the members
of the union have different levels of productivity. We show that the total wage of an
individual in this case depends on both individual productivity and standard
opportunity costs of the union. Further, it is shown that ceteris paribus the minimum
wage is lower in this economy than the (total) wage in an economy where all workers
have the same productivity. Finally, it is shown that increasing progressivity of the
tax system does not necessarily imply a reduction in the minimum wage.

A log-linearized version of the wage equation is estimated for 6 major unions using a
panel which is a sub-sample of a representative 5 per cent sample of the Danish
population. Estimated parameters of the marginal tax are negative for most male
workers whereas this is not the case for women. Even for male workers the
coefficients are much smaller than in previous studies based on macro data.
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41 LQWURGXFWLRQ

Wkh shuvlvwhqw kljk ohyhov ri uhjlvwhuhg xqhpsor|phqw lq Ghqpdun dqg rwkhu
Hxurshdq frxqwulhv uhpdlq rqh ri wkh pdlq fkdoohqjhv erwk wr hfrqrplf srolf|
dqg wr hfrqrplf wkhru|1 Oderxu pdunhw uhirupv/ wd{ uhirupv dqg rwkhu vr0
fdoohg vwuxfwxudo uhirupv duh fhqwudo srolf| lvvxhv lq prvw Hxurshdq frxqwulhv
lq wkh 4<<3v1 Wr d odujh h{whqw wkh h�hfwv ri vxfk uhirupv ghshqg rq wkhlu
h�hfw rq wkh zdjh ghwhuplqdwlrq lq wkh hfrqrp|1 Lq wkh oljkw ri wklv idfw wkh
suhvhqw sdshu ghulyhv dqg hvwlpdwhv zdjh htxdwlrqv iru 9 pdmru xqlrq jurxsv
lq wkh Gdqlvk oderxu pdunhw1

Zdjh irupdwlrq ghshqgv xsrq wkh lqvwlwxwlrqv suhvhqw lq wkh hfrqrp| lq txhv0
wlrq1 Lq Ghqpdun wzr vhwv ri lqvwlwxwlrqv kdyh pdmru h�hfw rq zdjh irupdwlrq1
Wkh wzr duh d jhqhudo dqg wd{0�qdqfhg xqhpsor|phqw ehqh�w v|vwhp dqg wkh
froohfwlyh edujdlqlqj v|vwhp wkdw fryhuv prvw ri wkh sulydwh oderxu pdunhw lq
Ghqpdun1

Lq wkh suhvhqw sdshu/ zdjh htxdwlrqv duh ghulyhg lq d wkhruhwlfdo prgho zklfk lv
dq h{whqvlrq ri wkh wudglwlrqdo edujdlqlqj prgho +vhh h1j1 PdfGrqdog ) Vrorz
+4<;4,, ghvljqhg wr |lhog d ehwwhu ghvfulswlrq ri wkh lqvwlwxwlrqv lq wkh Gdqlvk
oderxu pdunhw1 Wkh pdlq h{whqvlrq wr wkh wudglwlrqdo prgho lv wkdw hdfk xqlrq
rujdqlvhv shuvrqv zlwk gl�huhqw ohyhov ri surgxfwlylw|/ vxfk wkdw vrph zrunhuv
duh pruh h!flhqw wkdq rwkhuv1 Zdjhv lq wkh hfrqrp| uh hfw wkhvh gl�huhqfhv
lq surgxfwlylw|1 Wkh zdjh ri dq lqglylgxdo zrunhu lv jlyhq dv wkh plqlpxp
zdjh iru wkh vshfl�f xqlrq dqg d shuvrqdo udlvh1 Wkh xqlrq lqgluhfwo| d�hfwv
wkh zdjh ohyho ri wkh zrunhu e| lwv edujdlqlqj srzhu lq wkh qhjrwldwlrqv derxw
wkh plqlpxp zdjh1 Wklv ohdgv wr lqglylgxdo zdjh htxdwlrqv wkdw frqwdlq
erwk phdvxuhv ri shuvrqdo surgxfwlylw| dqg vwdqgdug rssruwxqlw| frvwv ri wkh
xqlrq1

Dq lqfuhdvh lq hpsor|phqw whqgv wr uhgxfh wkh pdujlqdo surgxfwlylw| iru wzr
uhdvrqv1 Iluvw/ surgxfwlrq whfkqrorj| ri �upv h{klelwv ghfuhdvlqj uhwxuqv wr
wkh lqgh{ ri oderxu lqsxw1 Vhfrqg/ lqfuhdvlqj hpsor|phqw lpsolhv wkdw wkh
�up zloo kdyh wr hpsor| zrunhuv zlwk orzhu surgxfwlylw| wkdq wkrvh douhdg|
hpsor|hg1 Wklv vhfrqg qrq0vwdqgdug h�hfw wxuqv rxw wr eh srwhqwldoo| fuxfldo
zkhq frqvlghulqj wkh hpsor|phqw h�hfwv ri d uhvwuxfwxulqj ri wkh zdjh lqfrph
wd{dwlrq v|vwhp/ zklfk uhpdlqv d srolf| lvvxh lq Hxursh lq wkh 4<<3v1

Erwk wkh Hxurshdq Frpplvvlrq +4<<7, dqg RHFG +4<<9, kdyh sursrvhg wr
�jkw wkh xqhpsor|phqw sureohp wkurxjk fkdqjhv lq wkh wd{ vwuxfwxuh14 Wkh

4 Lq Ghqpdun wkh Hfrqrplf Frxqflo kdv sxw iruzdug d vlplodu sursrvdo/ vhh Hfrqrplf
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lghd lv wr uhgxfh wkh wd{ exughq ri orz zdjh lqfrphv zkloh nhhslqj wkh ohyho ri
xqhpsor|phqw ehqh�wv diwhu wd{ frqvwdqw1 Wkh �qdqflqj ri wkh wd{ uhgxfwlrq
lv rewdlqhg e| dq lqfuhdvh lq wkh wd{ exughq dprqj wkh hpsor|hg zlwk wkh
kljkhvw vdodulhv1 Wkxv/ wkh ryhudoo h�hfw rq wkh oderxu lqfrph wd{dwlrq lv dq
lqfuhdvh lq surjuhvvlylw|1 Wkh lghd lv wkdw wklv vkliw lq wkh wd{ vwuxfwxuh zloo
lqfuhdvh wkh lqfhqwlyhv iru orz0vnloohg xqhpsor|hg wr ehfrph hpsor|hg1 Wkxv/
yroxqwdu| xqhpsor|phqw pd| eh uhgxfhg zlwkrxw uhgxflqj wkh vwdqgdug ri
olylqj iru wkh xqhpsor|hg1 Lqyroxqwdu| xqhpsor|phqw pd| dovr eh uhgxfhg
vlqfh wkh suh0wd{ zdjh iru wkh orz0lqfrph jurxsv pd| eh uhgxfhg1 Zkhwkhu
wklv srvlwlyh h�hfw lv rxwzhljkhg e| wkh lqfuhdvh lq wkh wd{ exughq dqg wkh
ghulyhg lqfuhdvh lq wkh suh0wd{ zdjh iru kljk0lqfrph jurxsv lv d fhqwudo srolf|
lvvxh1 Wkrvh lq idyrxu ri wkh �hpsor|phqw wd{ fxw� sursrvdo dujxh wkdw wkhuh
zloo eh d qhw uhgxfwlrq lq wkh lqyroxqwdu| xqhpsor|phqw gxh wr wkh uhvwuxf0
wxulqj1 Wkh srvlwlyh qhw h�hfw dsshduv ehfdxvh wkh surjuhvvlylw| ri wkh wd{
v|vwhp lqfuhdvhv1 Wkh dujxphqw lv wkdw iru jlyhq ohyhov ri wkh wd{ exughq/ dq
lqfuhdvh lq wkh surjuhvvlylw| +gh�qhg dv pdujlqdo wd{ udwhv glylghg e| dyhudjh
wd{ udwhv, zloo uhgxfh wkh zdjh ohyho lq wkh hfrqrp|1

Wkh h�hfwv rq zdjh irupdwlrq ri sxuh lqfuhdvhv lq surjuhvvlylw| ghshqg rq
zkhwkhu wkh oderxu pdunhw lv shuihfwo| frpshwlwlyh ru qrw1 Lq prghov ri shuihfw
oderxu pdunhwv/ lqfuhdvhg surjuhvvlylw| whqgv wr uhgxfh oderxu vxsso| dqg
wkhuhiruh lw uhgxfhv dfwlylw| dqg lqfuhdvhv wkh htxloleulxp zdjh udwh1 Rq wkh
frqwudu|/ vwdqgdug prghov ri oderxu pdunhw lpshuihfwlrqv lpso| wkdw lqfuhdvhg
surjuhvvlylw| whqgv wr uhgxfh wkh zdjh udwh1 Frqvlghu h1j1 wkh oderxu pdunhw
zlwk edujdlqlqj ryhu zdjhv1 Wkh zdjh fodlpv ri wkh xqlrq duh ghwhuplqhg
vxfk wkdw wkh vxp ri wkh zhoiduh jdlqv wr wkh hpsor|hg phpehuv +gxh wr wkh
lqfuhdvhg zdjhv diwhu wd{, lv htxdo wr wkh vxp ri wkh zhoiduh orvvhv ri wkrvh
phpehuv zkr zloo ehfrph xqhpsor|hg li wkh suh0wd{ zdjh lv udlvhg1 Wkh
qxpehu ri phpehuv zkr zloo ehfrph xqhpsor|hg ghshqgv vroho| rq wkh suh0
wd{ zdjh1 Wkh zhoiduh jdlq iru wkh hpsor|hg phpehuv ghshqgv rq wkh pdujlqdo
diwhu0wd{ zdjhv1 Wkhuhiruh/ kljk pdujlqdo wd{ udwhv whqg wr uhgxfh wkh zhoiduh
jdlqv ri wkh hpsor|hg phpehuv/ dqg wkh xqlrq whqgv wr sur�w e| kdylqj orzhu
zdjh fodlpv wkdq lq wkh fdvh ri orz pdujlqdo wd{ udwhv1 Pdofrpvrq ) Vduwru
+4<;:, duh wkh �uvw wr �qg wklv h�hfw ri surjuhvvlyh wd{dwlrq lq fdvh ri xqlrqlvhg
hfrqrplhv1 Vlplodu uhvxowv duh rewdlqhg lq wkh fdvh ri vhdufk wkhru| +Slvdxur>
4<<4, dqg h!flhqf| zdjh wkhru| +Krho> 4<<3,1

Lq wkh suhvhqw sdshu/ zh vkrz wkdw lq dq hfrqrp| zlwk plqlpxp zdjh frq0
wudfwv/ gl�huhqfhv lq surgxfwlylw| ehwzhhq zrunhuv dqg vrph srvlwlyh edu0

Frxqflo +4<<:,1
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jdlqlqj srzhu ri wkh frqihghudwlrq ri hpsor|huv/ wkh vljq ri dq lqfuhdvh lq
surjuhvvlylw| ri wkh zdjh lqfrph wd{dwlrq pd| eh erwk srvlwlyh dqg qhjdwlyh1

Wkh lqwxlwlrq ri wklv uhvxow lv prvw hdvlo| h{sodlqhg e| frqvlghulqj wkh h{wuhph
fdvh/ zkhuh wkh edujdlqlqj srzhu ri wkh frqihghudwlrq ri hpsor|huv jrhv wr wkh
olplw zkhuh wkh hpsor|huv pd| glfwdwh wkh +plqlpxp, zdjh1 Vlqfh wkh uhdo
sur�w ri wkh �up lv prqrwrqlfdoo| ghfuhdvlqj lq wkh +plqlpxp, zdjh/ lw lv
rswlpdo iru wkh frqihghudwlrq ri hpsor|huv wr suhvv iru uhgxfwlrqv lq wkh zdjh
xqwlo wkh wkuhdwsrlqw ri wkh xqlrq lv uhdfkhg1 Lq vwdqgdug zdjh edujdlqlqj/ wkh
wkuhdwsrlqw ri wkh xqlrq lv w|slfdoo| vhw htxdo wr wkh rssruwxqlw| frvwv ri ehlqj
hpsor|hg dv shufhlyhg e| wkh xqlrq1 Wklv lpsolhv wkdw lq fdvh ri ghfhqwudolvhg
edujdlqlqj wkh zdjh lv suhvvhg wr wkh srlqw zkhuh wkh zdjh diwhu wd{ lv htxdo
wr wkh xqhpsor|phqw ehqh�wv diwhu wd{ soxv wkh prqh| ydoxh ri wkh xwlolw| ri
ohlvxuh1 Lq wklv vwdqgdug fdvh/ d uhvwuxfwxulqj ri wkh wd{ v|vwhp/ zklfk ohdyhv
wkh dyhudjh wd{ udwh xqd�hfwhg/ grhv qrw d�hfw wkh suh0wd{ zdjh1 Wkh Qdvk0
Edujdlqlqj vroxwlrq pd| eh frqvlghuhg dv d frqyh{ frpelqdwlrq ri wklv uhvxow
dqg wkh uhvxow iru wkh fdvh ri wkh prqrsro| xqlrq zkhuh d uhvwuxfwxulqj ri wkh
wd{ v|vwhp +ohdylqj wkh dyhudjh wd{ udwh frqvwdqw, ohdgv wr d uhgxfwlrq lq wkh
suh0wd{ zdjh1 Wklv lpsolhv wkdw wkh h�hfw ri d uhvwuxfwxulqj zklfk lv qhxwudo
wr wkh dyhudjh wd{ udwh zloo dozd|v lpso| wkdw wkh zdjh lv uhgxfhg1 Wkh vl}h
ri wkh h�hfw lv ohvv wkh vwurqjhu wkh hpsor|huv1

Lq wkh fdvh ri wkh suhvhqw sdshu zkhuh wkh xqlrq phpehuv gl�hu lq surgxfwly0
lw| dqg wkh xqlrq pd{lplvhv wkh vxp ri xwlolwlhv ri lw phpehuv/ wkh wkuhdwsrlqw
lv vwloo jlyhq e| wkh rssruwxqlw| frvw ri wkh hpsor|phqw dv shufhlyhg e| wkh
xqlrq1 Lq wklv fdvh/ wkh hpsor|huv* frqihghudwlrq zloo suhvv iru zdjh uhgxfwlrqv
xqwlo wkh dyhudjh zdjh udwh diwhu wd{ lv htxdo wr wkh wkuhdwsrlqw ri wkh xqlrq1
Wkh uhdvrq zk| lw lv wkh dyhudjh zdjh udwh lv wkdw wkh xqlrq pd{lplvhv wkh vxp
ri xwlolwlhv1 Wklv lpsolhv wkdw dv orqj dv wkh dyhudjh zdjh udwh lv kljkhu wkdq
wkh wkuhdwsrlqw/ wkh xqlrq zloo suhihu wkh rxwfrph wr wkh wkuhdwsrlqw1 Revhuyh
wkdw wklv rxwfrph lpsolhv wkdw vrph xqlrq phpehuv uhfhlyh d orzhu zdjh diwhu
wd{ wkdq wkh rssruwxqlw| frvw ri hpsor|phqw shufhlyhg e| wkh xqlrq1 Wklv
pd| eh dq htxloleulxp vlqfh wkh rssruwxqlw| frvw ri hpsor|phqw dv shufhlyhg
e| wkh lqglylgxdo lv orzhu wkdq wkh frvw shufhlyhg e| wkh xqlrq1 Wkh gl�hu0
hqfh ehwzhhq wkh wzr lv wkh xqhpsor|phqw ehqh�wv diwhu wd{1 Wklv lv gxh wr
wkh idfw wkdw wkh xqhpsor|phqw/ zklfk lv d uhvxow ri d kljk plqlpxp zdjh/
lv lqyroxqwdu| iru wkh lqglylgxdo/ zkr lv wkhuhiruh hqwlwohg wr xqhpsor|phqw
ehqh�wv1 Li/ rq wkh rwkhu kdqg/ wkh lqglylgxdo uhixvhv wr dffhsw d mre0r�hu
zlwk dq diwhu wd{ zdjh wkdw lv orzhu wkdq wkh vxp ri xqhpsor|phqw ehqh�wv
dqg wkh prqh| ydoxh ri wkh xwlolw| ri iruhjrqh ohlvxuh/ wkhq wkh lqglylgxdo lv
yroxqwdulo| xqhpsor|hg dqg wkhuhiruh qrw hqwlwohg wr xqhpsor|phqw ehqh�wv1
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Lq idfw lw lv udwkhu frpprq lq Ghqpdun wkdw wkh diwhu wd{ zdjh lv ohvv wkdq
wkh rssruwxqlw| frvw ri hpsor|phqw dv shufhlyhg e| wkh xqlrq1 Shghuvhq )
Vplwk +4<<8, �qg wkdw 58 shu fhqw ri hpsor|hg phpehuv ri xqhpsor|phqw
lqvxudqfh ixqgv jdlq ohvv wkdq Gnn 833 shu prqwk e| ehlqj hpsor|hg1

Lq wkh sdshu/ zh frqvlghu wkh vlpsohvw srvvleoh surjuhvvlyh wd{ v|vwhp/ zklfk
lv d v|vwhp zlwk d frqvwdqw pdujlqdo wd{ udwh/ w> dqg d xqltxh lqfrph wd{
wkuhvkrog/ G= Wklv lpsolhv wkdw d wd{ uhvwuxfwxulqj zklfk �ohdyhv wkh dyhudjh
wd{ udwh frqvwdqw� lv rqo| srvvleoh iru d xqltxh lqfrph ohyho15 Wr �{ lghdv zh
dvvxph wkdw wklv lqfrph ohyho lv wkh ohyho ri lqfrph uhfhlyhg e| wkh pdujlqdoo|
hpsor|hg1

Vlqfh wkh wkuhdwsrlqw ri wkh xqlrq lv htxdo wr wkh dyhudjh zdjh udwh/ d wd{
uhvwuxfwxulqj wkdw lqfuhdvhv wkh pdujlqdo wd{ udwh zkloh ohdylqj wkh dyhudjh
wd{ udwh ri wkh pdujlqdoo| hpsor|hg frqvwdqw/ zloo lq idfw lqfuhdvh wkh dyhudjh
wd{ udwh ri wkh dyhudjh hpsor|hg/ ehfdxvh lqwudpdujlqdoo| hpsor|hg zrunhuv
duh pruh surgxfwlyh dqg wkhuhiruh uhfhlyh d kljkhu vdodu|1 Iru d jlyhq suh0wd{
dyhudjh zdjh/ wkh diwhu0wd{ zdjh udwh lv wkhuhiruh uhgxfhg1 Wr pdlqwdlq wkh
rxwfrph ri wkh Qdvk0edujdlqlqj dw wkh wkuhdwsrlqw ri wkh xqlrq/ wkh suh0wd{
dyhudjh zdjh pxvw lqfuhdvh/ zklfk lv rqo| srvvleoh wkurxjk dq lqfuhdvh lq wkh
plqlpxp zdjh1 Wkhuhiruh dq lqfuhdvh lq surjuhvvlylw| ri wkh wd{ v|vwhp zloo
lqfuhdvh wkh plqlpxp zdjh/ li wkh hpsor|huv glfwdwh wkh zdjh dqg wkh dyhudjh
wd{ udwh ri wkh pdujlqdoo| hpsor|hg lv frqvwdqw1

Rq wkh rwkhu kdqg/ lq fdvh ri d prqrsro| xqlrq zh jhw wkh vwdqgdug uhvxow
wkdw lqfuhdvlqj surjuhvvlylw| ghfuhdvhv wkh suh0wd{ zdjh udwh1 Djdlq/ frqvlg0
hulqj wkh Qdvk0edujdlqlqj vroxwlrq dv d frqyh{ frpelqdwlrq ri wkh wzr/ zh
pd| frqfoxgh wkdw iru d jlyhq glvwulexwlrq ri surgxfwlylw| wkhuh h{lvwv d ohyho
ri edujdlqlqj srzhu ri wkh hpsor|huv/ zkhuh dq lqfuhdvh lq surjuhvvlylw| iru
d frqvwdqw dyhudjh wd{ udwh ri wkh pdujlqdoo| hpsor|hg grhv qrw d�hfw wkh
plqlpxp zdjh1

Jlyhq wklv uhvxow/ lw uhpdlqv dq hpslulfdo txhvwlrq zkhwkhu d sxuh lqfuhdvh lq
surjuhvvlylw| uhgxfhv ru lqfuhdvhv wkh zdjh udwhv lq wkh hfrqrp|1 Wkhuhiruh/
lw uhpdlqv dq hpslulfdo txhvwlrq zkhwkhu �hpsor|phqw wd{ fxwv� zloo lq idfw
uhgxfh lqyroxqwdu| xqhpsor|phqw1

Rxu hpslulfdo hvwlpdwlrqv ri zdjh htxdwlrqv iru shuvrqv ehorqjlqj wr vl{ pdmru
xqlrqv lq wkh Gdqlvk oderxu pdunhw lq wkh shulrg 4<;30<3 uhyhdo vrph jhqhudo

5 Lq wkh olwhudwxuh phqwlrqhg deryh/ lw lv srvvleoh wr ghvljq jhqhudo wd{ v|vwhpv vr wkdw
wkh wd{ udwh lv frqvwdqw iru dq| zdjh udwh lq wkh hfrqrp|1 Vhh vhfwlrq 7 iru d glvfxvvlrq ri
wkh gl�huhqfh ehwzhhq wkh wd{ v|vwhpv1
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whqghqflhv= Iluvw ri doo wkdw yduldeohv uhsuhvhqwlqj wkh shuvrqdo surgxfwlylw|
jhw d kljkhu zhljkw lq wkh zdjh htxdwlrq iru xqlrqv uhsuhvhqwlqj kljk0lqfrph
jurxsv1 Ixuwkhupruh/ wkh h�hfw ri yduldeohv phdvxulqj shuvrqdo surgxfwlylw|
lv odujhu iru phq wkdq iru zrphq1 Vlploduo|/ wkh zhljkw ri wkh xqhpsor|phqw
ehqh�wv lv orzhu lq wkh zdjh htxdwlrqv iru xqlrqv uhsuhvhqwlqj kljk0lqfrph
jurxsv1 Djdlq/ wkhuh lv d gl�huhqfh ehwzhhq wkh h�hfwv lq wkh uhodwlrq iru phq
dqg zrphq zkhuh wkh h�hfw ri xqhpsor|phqw ehqh�wv rq wkh zdjh lv odujhu
iru zrphq wkdq iru phq1

Wkh dyhudjh wd{ udwh whqgv wr kdyh d vljql�fdqw/ lqfuhdvlqj h�hfw rq wkh zdjh
iru doo jurxsv1 Wkh h�hfwv ri pdujlqdo wd{ udwh kdyh d vljql�fdqw zdjh uhgxflqj
h�hfw iru pdoh zrunhuv h{fhsw iru phpehuv ri wkh exloglqj dqg frqvwuxfwlrq
xqlrq1 Iru ihpdoh zrunhuv/ lqfuhdvhv lq wkh pdujlqdo wd{ udwh whqg wr eh zdjh
lqfuhdvlqj1 Krzhyhu/ iru wkh odujh jurxs ri xqvnloohg ihpdohv rujdqlvhg lq
NDG/ wkh h�hfw lv lqvljql�fdqw1

Dowkrxjk wkh h�hfw ri dq lqfuhdvh lq wkh pdujlqdo wd{ udwhv whqgv wr eh zdjh
uhgxflqj iru prvw jurxsv ri pdoh zrunhuv/ wkh h�hfw rq wkh suh0wd{ zdjh lv
pxfk ohvv lq wklv vwxg| wkdq lq suhylrxv vwxglhv edvhg rq pdfur gdwd +vhh
Kdqvhq hw do1 +4<<8, iru Gdqlvk hvwlpdwhv,1

Wkh uhvw ri wkh sdshu lv rujdqlvhg dv iroorzv= Vhfwlrq 5 suhvhqwv d vkruw ghvfuls0
wlrq ri wkh Gdqlvk sulydwh oderxu pdunhw dqg wkh w|sh ri frqwudfwv xvhg lq wkh
rujdqlvhg sduw ri wklv pdunhw1 Wklv uhyhdov wkdw plqlpxp zdjh frqwudfwv duh
wkh prvw zlghvsuhdg w|sh ri frqwudfwv1 Wkhuhiruh/ vhfwlrq 6 vhwv xs d sduwldo
htxloleulxp ri d oderxu pdunhw zlwk ghfhqwudolvhg edujdlqlqj ryhu wkh plql0
pxp zdjh dqg frpshwlwlyh pdunhwv iru lqwudpdujlqdo zrunhuv1 Wkh h�hfwv ri
fkdqjhv lq wkh pdujlqdo wd{ udwh lq wklv sduwldo htxloleulxp duh glvfxvvhg lq
vhfwlrq 71 Vhfwlrq 8 suhvhqwv wkh gdwd dqg wkh hpslulfdo prgho/ zkloh vhfwlrq
9 glvfxvvhv wkh hpslulfdo uhvxowv erwk lq uhodwlrq wr wkh wkhru| suhvhqwhg lq
vhfwlrq 6 dqg wkh suhylrxvo| sxeolvkhg hpslulfdo uhvxowv1

51 WKH GDQLVK ODERXU PDUNHW

Wkh oderxu pdunhw ri wkh sulydwh vhfwru lq Ghqpdun lv grplqdwhg e| froohf0
wlyh edujdlqlqj ehwzhhq wkh lqglylgxdo Hpsor|huv* Dvvrfldwlrqv rujdqlvhg lq
wkh Frqihghudwlrq ri Gdqlvk Hpsor|huv Dvvrfldwlrqv +GD, dqg wkh xqlrqv ru0
jdqlvhg lq wkh Ihghudwlrq ri Wudgh Xqlrqv +OR,61 GD kdv uxohv lpso|lqj wkdw

6H{fhsw iru d yhu| vpdoo Fkulvwldq Xqlrq doo xqlrqv rujdqlvlqj eoxh froodu zrunhuv lq Ghq0
pdun duh rujdqlvhg lq wkh OR1 Xqlrqv rujdqlvlqj zklwh froodu zrunhuv qhjrwldwh vhsdudwho|
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wkh frqwudfwv qhjrwldwhg e| wkh lqglylgxdo phpehuv duh wr eh dssuryhg e| d
pdmrulw| ri wkh phpehuv ri wkh frqihghudwlrq1 D vlplodu irupdo vhw ri uxohv
grhv qrw dsso| lq OR1

Wr d odujh h{whqw/ frqwudfwv dqg zrunlqj frqglwlrqv iru zrunhuv zkr duh qrw
fryhuhg e| wkh phpehu rujdqlvdwlrqv ri GD dqg OR plplf wkh rxwfrph ri
wkh edujdlqlqj lq wkh rujdqlvhg oderxu pdunhw1 Lq wkh rujdqlvhg sduw ri wkh
oderxu pdunhw wkh iroorzlqj w|shv ri qrq0slhfhzrun frqwudfwv zlwk surylvlrqv
frqfhuqlqj zdjhv h{lvw= 4, D vwdqgdug zdjh0frqwudfw/ zkhuh wkh zdjh ri d
jlyhq fdwhjru| ri zrunhuv lv vhw lq wkh frqwudfw1 5, D plqlpxp zdjh frqwudfw
zkhuh xqlrq0hpsor|hu qhjrwldwlrqv ghwhuplqh wkh plqlpxp zdjh1 Wkh wrwdo
zdjh ri d jlyhq hpsor|hh lv jlyhq dv wkh vxp ri wkh plqlpxp zdjh dqg d
shuvrqdo udlvh1 6, D vr0fdoohg plqlpxp sd|phqw frqwudfw zkhuh wkhuh lv qr
gluhfw frqqhfwlrq ehwzhhq wkh plqlpxp zdjh dqg wkh wrwdo zdjh ri d jlyhq
hpsor|hh/ h{fhsw iru wkh idfw wkdw wkh zdjh kdv wr eh dw ohdvw dv kljk dv wkh
plqlpxp zdjh1

Iurp 4<94 wr 4<;< wkh fryhudjh ri wkh gl�huhqw w|shv ri frqwudfwv zdv doprvw
frqvwdqw zlwk wkh vwdqgdug zdjh frqwudfw fryhulqj dssur{lpdwho| 83 shu fhqw
ri wkh qrq0slhfhzrun hpsor|phqw fryhuhg e| frqwudfwv ehwzhhq wkh GD dqg
wkh OR phpehu rujdqlvdwlrqv1 Plqlpxp sd|phqw frqwudfwv dqg plqlpxp
zdjh frqwudfwv fryhuhg dssur{lpdwho| 73 shu fhqw dqg 43 shu fhqw uhvshfwlyho|1
Iurp 4<<3 wkhuh kdv ehhq d udwkhu gudpdwlf lqfuhdvh lq wkh fryhudjh ri qrq0
vwdqgdug zdjh0frqwudfwv1 E| 4<<: wkh fryhudjh ri wkh vwdqgdug zdjh0frqwudfw
zdv uhgxfhg wr rqo| 49 shu fhqw1 9: shu fhqw ri wrwdo frqwudfwv duh hlwkhu ri
wkh plqlpxp zdjh ru wkh plqlpxp sd|phqw w|sh/ zkhuhdv 4: shu fhqw ri wkh
frqwudfwv gr qrw kdyh vhfwlrqv rq zdjhv +Qlfrodlvhq> 4<<:,1

Xqiruwxqdwho|/ rxu gdwd vhw rqo| doorzv xv wr hvwlpdwh zdjh htxdwlrqv iru wkh
shulrg iurp 4<;3 wr 4<<3 zkhuh dssur{lpdwho| 83 shu fhqw ri wkh rujdqlvhg
oderxu pdunhw zhuh fryhuhg e| qrq0vwdqgdug zdjh frqwudfwv1 Lq �jxuh 4 wkh
glvwulexwlrqv ri zdjhv lq 4<;4 dqg 4<<3 duh vkrzq iru wkh xqlrqv wkdw duh
uhsuhvhqwhg lq wkh hvwlpdwhg zdjh htxdwlrqv dw wkh hqg ri wkh sdshu1 Revhuyh
wkdw zdjh glvshuvlrq whqgv wr lqfuhdvh zlwk wkh ohqjwk ri wkh hgxfdwlrq qhhghg
wr uhtxluh wkh vnloo lq txhvwlrq1 Revhuyh dovr wkdw hyhq li 83 shu fhqw ri wkh
rujdqlvhg oderxu pdunhw xvh d vwdqgdug zdjh frqwudfw/ wkhuh grhv qrw vhhp
wr eh d vlqjoh zdjh wkdw lv grplqdwlqj lq wkh glvwulexwlrqv1

zlwk phpehu rujdqlvdwlrqv ri GD1
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)LJXUH����Frequency of wage rates. Wage rates of 1990 are deflated by consumers price index
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61 WKH PRGHO

Lq wklv vhfwlrq zh vhw xs d wkhruhwlfdo prgho ri ghfhqwudolvhg zdjh edujdlq0
lqj ehwzhhq xqlrqv dqg hpsor|huv* dvvrfldwlrqv1 Vwdqgdug wkhruhwlfdo prghov
zlwk lpshuihfw oderxu pdunhwv gr qrw doorz iru glvwulexwlrqv ri zdjhv ehwzhhq
gl�huhqw zrunhuv zrunlqj zlwklq wkh vdph froohfwlyh edujdlqlqj duhd1 Lq edu0
jdlqlqj prghov xqlrqv dqg hpsor|huv* dvvrfldwlrqv qhjrwldwh d xqltxh zdjh
udwh iru d jlyhq sduw ri wkh oderxu pdunhw1 Lq wklv sdshu zh zdqw wr h{sodlq
wkh h{lvwhqfh ri zdjh glvwulexwlrqv zlwklq d jlyhq sduw ri wkh oderxu pdunhw
fryhuhg e| d vlqjoh froohfwlyh edujdlqlqj djuhhphqw1

Zh dvvxph wkdw wkh surgxfwlylw| ri lqglylgxdo zrunhuv gl�huv dqg wkdw wklv
gl�huhqfh lv revhuydeoh erwk wr wkh xqlrq dqg wkh hpsor|huv1 Wkxv/ wkh �up
nqrzv wkh surgxfwlylw| ri d jlyhq zrunhu lq dgydqfh dqg rq wklv edvlv wkh �up
ghflghv zkhwkhu ru qrw wr hpsor| wkh zrunhu lq txhvwlrq1 Zh dvvxph wkdw wkh
�upv kdyh d �uljkw wr pdqdjh� vr wkdw iru d jlyhq zdjh udwh/ wkh hpsor|phqw
ghflvlrq lv pdgh xqlodwhudoo| e| wkh �up1 Wkhuhiruh/ zh vwduw e| dqdo|vlqj wkh
ehkdylrxu ri d uhsuhvhqwdwlyh �up jlyhq wkh glvwulexwlrq ri zdjh udwhv1

6141 Ehkdylrxu ri wkh uhsuhvhqwdwlyh �up

Wkh surgxfwlrq ixqfwlrq ri wkh uhsuhvhqwdwlyh �up lv dvvxphg wr eh Free
Grxjodv dqg vwulfwo| frqfdyh lq wkh lqgh{ ri wrwdo oderxu lqsxw1 Wkh dvvxps0
wlrq ri ghfuhdvlqj uhwxuqv wr oderxu lqsxw iroorzv iurp dq lpsolflw dvvxpswlrq
wkdw wkh surgxfwlrq ixqfwlrq h{klelwv frqvwdqw uhwxuqv wr vfdoh lq fdslwdo dqg
oderxu dqg wkh fdslwdo vwrfn lv dvvxphg wr eh �{hg1

| @ Ok> 3 ? � ? 4 +614,

Wkh lqgh{ ri wrwdo oderxu lqsxw/ O> lv jlyhq dv wkh vxp ri oderxu lqsxwv dgmxvwhg
iru wkh surgxfwlylw| ri wkh gl�huhqw zrunhuv1 Wr vlpsoli| wkh pdwkhpdwlfdo h{0
srvlwlrq/ zh dvvxph wkdw wkhuh lv lq�qlwho| pdq| gl�huhqw surgxfwlylw| ohyhov/
vr wkdw wkh wrwdo lqgh{ pd| eh uhsuhvhqwhg e| wkh iroorzlqj lqwhjudo

O @
]

�

f

� +l, o +l, gl +615,

zkhuh � +l, lv d surgxfwlylw| sdudphwhu zklfk phdvxuhv wkh surgxfwlylw| ri d
vshfl�f fdwhjru| l ri zrunhuv1 Dv d frqyhqwlrq �� +l, ? 3> vxfk wkdw l @ 3 lv
wkh fdwhjru| zlwk wkh kljkhvw surgxfwlylw|1 o +l, lv wkh ghpdqg iru oderxu ri
w|sh l=
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Wkh pd{lpl}dwlrq sureohp ri wkh �up/ zklfk lv dvvxphg wr eh d sulfh wdnhu
lq wkh rxwsxw pdunhw/ lv wr fkrrvh wkh rswlpdo lqsxw ri hdfk ri wkh fdwhjrulhv
ri zrunhuv vxfk wkdw wkh sur�w ri wkh �up lv pd{lpl}hg1

pd{
,E��

s

�]
�

f

� +l, o +l, gl

�k

�
]

�

f

z +l, o +l, gl

zkhuh s lv wkh rxwsxw sulfh dqg z +l, lv wkh zdjh udwh sdlg wr zrunhuv lq
surgxfwlylw| fdwhjru| l= Wklv |lhogv wkh iroorzlqj frqglwlrq iru rswlpdolw| iru
hdfk fdwhjru| ri surgxfwlylw|

�s

�]
�

f

� +l, o +l, gl

�k3�

� +l, @ z +l, > l� o +l, A 3 +616,

Wklv lv vlpso| wkh vwdqgdug pdujlqdo frqglwlrq xqghu shuihfw frpshwlwlrq wkdw
oderxu lv hpsor|hg xqwlo wkh ydoxh ri wkh pdujlqdo surgxfw lv htxdo wr wkh zdjh1
Wklv krogv iru surgxfwlylw| w|shv wkdw duh hpsor|hg1 Glylglqj rqh �uvw rughu
frqglwlrq zlwk dqrwkhu |lhogv

z +l,

� +l,
@

z +m,

� +m,
� t> iru doo l> m zkhuh o +l, > o +m, A 3 +617,

+617, vwdwhv wkdw vlqfh dq| wzr gl�huhqw fdwhjrulhv ri surgxfwlylw| duh shuihfw
vxevwlwxwhv wkhq li erwk w|shv duh wr eh xvhg/ wkh zdjhv fruuhfwhg iru surgxf0
wlylw| kdyh wr eh lghqwlfdo dfurvv wkh jurxsv1 Wkh surgxfwlylw|0fruuhfwhg zdjh
lv gh�qhg dv t= Wkh zdjh ri wkh lqglylgxdo hpsor|hg fdwhjru| lv jlyhq e|=

z +l, @ � +l, t +618,

Fdwhjrulhv qrw hpsor|hg e| wkh �up duh lghqwl�hg e|=

z +m, A � +m, t

zklfk vlpso| vwdwhv wkdw fdwhjru| m lv qrw surgxfwlyh hqrxjk wr ehfrph hp0
sor|hg1

6151 Fkdudfwhulvdwlrq ri d sduwldo htxloleulxp iru d jlyhq plqlpxp
zdjh

Dv h{sodlqhg/ zh dvvxph wkdw wkh zdjh frqwudfwv lq wkh hfrqrp| duh ri wkh
plqlpxp zdjh w|sh zkhuh d oderxu xqlrq dqg d frqihghudwlrq ri hpsor|huv
qhjrwldwh d plqlpxp zdjh1 Wkh zdjhv ri wkh hpsor|hg shuvrqv duh kljkhu
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wkdq ru htxdo wr wklv plqlpxp zdjh1 Dv dq lqlwldo vwhs zh frqvlghu wkh
sduwldo htxloleulxp ri d vhfwru lq wkh hfrqrp| iru d jlyhq h{rjhqrxv plqlpxp
zdjh1 Iru shuvrqv zlwk d surgxfwlylw| vx!flhqwo| kljk wr ehfrph hpsor|hg/
jlyhq wkh plqlpxp zdjh/ zh dvvxph wkdw d vxe0oderxu pdunhw zlwk shuihfw
frpshwlwlrq h{lvwv vr wkdw doo shuvrqv zlwk vx!flhqwo| kljk surgxfwlylw| duh
hpsor|hg dqg uhfhlyh wkh zdjh wkdw fohduv wkh vxe0oderxu pdunhw jlyhq wkh
ohyho ri wkh plqlpxp zdjh1 Xvlqj wkh ghvfulswlrq ri wkh �up/ wkh zdjhv xqghu
d plqlpxp zdjh v|vwhp dv gh�qhg deryh pd| eh gh�qhg e|

z +l, @ pd{
q
z4�?> � +l, t

r
+619,

zkhuh z4�? lv wkh plqlpxp zdjh1 Li z4�? ? � +l, t doo zrunhuv ri fdwhjru|
l uhfhlyh wkh +frqwlqjhqw frpshwlwlyh, zdjh � +l, t dqg duh doo hpsor|hg1 Rq
wkh rwkhu kdqg/ li z4�? A � +l, t wkhq zrunhuv ri fdwhjru| l �uhfhlyh� wkh
plqlpxp zdjh dqg duh qrw hpsor|hg +o +l, @ 3,1 Wkh erughu ehwzhhq wkhvh
wzr uhjlphv lv jlyhq e| d fdwhjru| ri zrunhuv u/ fdoohg wkh pdujlqdoo| hpsor|hg
surgxfwlylw| fdwhjru| gh�qhg e|=

z4�? � � +u, t +61:,

Zh dvvxph wkhuh lv rqh uhsuhvhqwdwlyh djhqw iru hdfk fdwhjru| ri surgxfwlylw|
dqg wkdw wkh lqglylgxdo oderxu vxsso| ri wklv djhqw lv qrupdol}hg wr xqlw|1
Wklv frxog eh wkh fdvh li wkh ohqjwk ri wkh zrunlqj gd| lv �{hg e| d orqj0whup
frqwudfw ehwzhhq wkh xqlrq dqg wkh frqihghudwlrq ri hpsor|huv/ dv lv wkh fdvh
lq Ghqpdun1 Zh ljqruh wkh srvvlelolw| ri sduw0wlph mrev1 Wklv lpsolhv wkdw
wrwdo oderxu vxsso| lq hdfk surgxfwlylw| fdwhjru| lv qrupdol}hg wr 41 Gxh wr
rxu frqyhqwlrq wkdw �� +l, ? 3> hpsor|phqw zloo eh jlyhq e|

o +l, @

+
4 iru l � u
3 iru l A u

+61;,

Lq sduwldo htxloleulxp/ wkh �uvw rughu frqglwlrq ri wkh �up +616, wkhq ehfrphv
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Vxevwlwxwlqj wkh gh�qlwlrq ri t iurp +61:, lqwr wkh htxdwlrq/ zh kdyh wkdw=
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+61<,
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Wklv htxdwlrq ghwhuplqhv wkh ghpdqg uhodwlrqvkls ehwzhhq wkh plqlpxp zdjh
dqg wkh erughu0fdwhjru| u iru d jlyhq sulfh ohyho1 Dq lqfuhdvh lq z4�? lpsolhv
d ghfuhdvh lq u/ vxfk wkdw wkh qxpehu ri ixoo0hpsor|hg fdwhjrulhv ghfuhdvhv1
Uhodwlrq +61<, lv wkh oderxu ghpdqg uhodwlrqvkls lq wudglwlrqdo zdjh fxuyh 0
oderxu ghpdqg uhsuhvhqwdwlrq ri wkh sduwldo htxloleulxp ri wkh oderxu pdunhw1

6161 Qdvk0edujdlqlqj

Wr ghwhuplqh wkh zdjh fxuyh zh kdyh wr vhw xs wkh Qdvk0edujdlqlqj sure0
ohp1 Iluvw frqvlghu wkh ehkdylrxu ri wkh xqlrq1 Wkh xqlrq lv dvvxphg wr eh
xwlolwdulvwlf/ l1h1 wr edujdlq iru d plqlpxp zdjh/ z4�?> vxfk wkdw wkh vxp
ri wkh zrunhuv* xwlolwlhv lv pd{lplvhg1 Wkh lqfhqwlyh iru wkh xqlrq wr udlvh
wkh plqlpxp zdjh lv wkdw wklv udlvhv wkh wrwdo zdjh ri wkrvh ehfrplqj hp0
sor|hg dqg wklv pd| rxwzhljk wkh orvv gxh wr wkh xqhpsor|phqw wkdw lv wkh
frqvhtxhqfh ri wkh plqlpxp zdjh1 Wkh lqfuhdvh lq wkh wrwdo zdjh ri wkh
hpsor|hg dsshduv ehfdxvh wkh surgxfwlylw| ri d jlyhq zrunhu ghshqgv erwk
rq khu lqglylgxdo surgxfwlylw| dqg rq wkh ryhudoo ohyho ri hpsor|phqw lq wkh
hfrqrp|1 Wkh phfkdqlvp iurp wrwdo hpsor|phqw wr lqglylgxdo surgxfwlylw|
lv wkdw lqfuhdvhg hpsor|phqw uhgxfhv wkh fdslwdo oderxu udwlr/ zklfk uhgxfhv
surgxfwlylw| ri wkh lqglylgxdo zrunhu1

Zh dvvxph wkdw wkh xwlolw| ri wkh zrunhuv lv krprjhqrxv lq ghjuhh rqh lq
frqvxpswlrq dqg wkdw glvxwlolw| ri zrun lv dgglwlyho| vhsdudeoh17 Wkhvh dv0
vxpswlrqv lpso| wkdw wkh lqgluhfw xwlolw| ixqfwlrq iru dq hpsor|hg zrunhu ri
fdwhjru| l> lv jlyhq dv

V +z +l, o +l, >S S, @
L�
S S

� �
�

� . 4
o +l,

�n�

�

zkhuh L� lv wkh lqfrph diwhu wd{ iru dq hpsor|hg zrunhu ri fdwhjru| l> S S lv
wkh frqvxphu sulfh lqgh{/ � A 3 lv d frqvwdqw uhsuhvhqwlqj wkh zhljkw wkdw wkh
zrunhu dwwdfkhv wr glvxwlolw| ri zrun/ dqg � A 4 lv wkh lqyhuvh ri wkh oderxu
vxsso| hodvwlflw|1 Zh dvvxph wkdw wkhvh suhihuhqfh sdudphwhuv duh lghqwlfdo
iru doo zrunhuv dqg wkhuhiruh lqghshqghqw ri wkh surgxfwlylw| ri wkh zrunhu lq
txhvwlrq1 D vlplodu h{suhvvlrq dssolhv wr wkh xqhpsor|hg zrunhuv zlwk wkh
+reylrxv, h{fhswlrq wkdw wkhuh lv qr glvxwlolw| ri zrun1

Zh dvvxph iru vlpsolflw| wkdw wkh wd{ v|vwhp lv olqhdu dqg surjuhvvlyh zlwk d
frqvwdqw pdujlqdo wd{ udwh w dqg dq lqfrph wd{ wkuhvkrog/ G=

Xvlqj +618,/ +619, dqg +61;,/ zh pd| zulwh wkh xwlolw| ri wkh xqlrq dv=
7D ixqfwlrq ri wklv w|sh lv xvhg lq h1j1 Eodqfkdug ) Nl|rwdnl +4<;:,1
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zkhuh e lv wkh xqhpsor|phqw ehqh�wv diwhu wd{

Wkh �uvw wzr whupv rq wkh uljkw0kdqg vlgh ri +6143, duh wrwdo uhdo lqfrph
diwhu wd{ iru wkh hpsor|hg phpehuv ri wkh xqlrq1 Wkh wklug whup lv wkh wrwdo
glvxwlolw| hqgxuhg e| xqlrq phpehuv dqg �qdoo| wkh irxuwk whup lv wkh wrwdo
uhdo lqfrph diwhu wd{ iru xqhpsor|hg xqlrq phpehuv1

Dv zh dvvxph wkdw wkh �up kdv d �uljkw wr pdqdjh�/ zh pd| xvh wkh ghpdqg
uhodwlrqvkls +61<, wr vxevwlwxwh iru wkh plqlpxp zdjh=
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Wkh wkuhdwsrlqw ri wkh xqlrq/ �Y > zklfk phdvxuhv wkh rxwfrph ri wkh xqlrq li
qr djuhhphqw lv uhdfkhg lq wkh qhjrwldwlrqv/ lv gh�qhg dv wkh uhdo diwhu wd{
xqhpsor|phqw ehqh�wv iru hdfk zrunhu18 Wklv lpsolhv wkdw wkh xqlrq remhfwlyh
lv jlyhq e|
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Vlploduo| zh gh�qh wkh remhfw ixqfwlrq ri wkh frqihghudwlrq ri hpsor|huv dv wkh
sur�wv gh dwhg e| frqvxphu sulfhv1 Wkh wkuhdwsrlqw ri wkh hpsor|huv lv vhw
wr }hur1 Lqvhuwlqj wkh ghpdqg iru oderxu lqwr wkh gh�qlwlrq ri sur�wv lpsolhv
wkdw wkh remhfw ixqfwlrq ri hpsor|huv pd| eh zulwwhq dv
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Wkh Qdvk0edujdlqlqj sureohp lv wkhq jlyhq dv
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8Wklv lv d vwdqgdug dvvxpswlrq lq wkh olwhudwxuh rq zdjh0edujdlqlqj1 Dffruglqj wr Gdqlvk
odz zrunhuv duh sxw lq txdudqwlqh iru d 80zhhn shulrg ehiruh wkh| fdq uhfhlyh xqhpsor|phqw
ehqh�wv diwhu ehlqj odlg r� gxh wr d frq lfw1 Krzhyhu/ wkh txdudqwlqh lv ljqruhg khuh1
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zkhuh 3 � � � 4> lv wkh edujdlqlqj srzhu ri wkh xqlrq1

Iru jlyhq rxwsxw sulfh/ s> wkh plqlpxp zdjh/ z4�?> xqltxho| ghwhuplqhv wkh
pdujlqdo fdwhjru| ri zrunhuv zkr duh hpsor|hg/ u= Wkhuhiruh/ e| fkrrvlqj
u wkh qhjrwldwruv lpsolflwo| fkrrvh wkh plqlpxp zdjh1 Wkh plqlpxp zdjh
zklfk lv wkh vroxwlrq wr +6146, lv jlyhq dv +d ghulydwlrq lv jlyhq lq dsshqgl{,
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Gh�qlqj wkh dyhudjh surgxfwlylw| dv

a� +u, @

U
o

f
� +l, gl

u
> a�� +u, ? 3

zh pd| zulwh wkh plqlpxp zdjh dv
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Uhodwlrq +6147, deryh lv wkh plqlpxp zdjh fxuyh ri wkh hfrqrp|1

Iluvw/ revhuyh wkdw lq fdvh ri d prqrsro| xqlrq +� @ 4, > wkh plqlpxp zdjh lv
vhw lq vxfk d zd| wkdw wkh diwhu wd{ ydoxh lv d pdun0xs rq wkh frvw ri ehfrplqj
hpsor|hg/ zklfk frqvlvwv ri wkh vxp ri iruhjrqh xqhpsor|phqw ehqh�wv diwhu
wd{ dqg wkh ydoxdwlrq ri wkh uhgxfwlrq lq ohlvxuh1 Wklv uhvxow lv vlplodu wr
wkh vwdqgdug uhvxow frqfhuqlqj wkh wrwdo zdjh lq hfrqrplhv zkhuh d prqrsro|
xqlrq vhwv d vwdqgdug zdjh1

Vhfrqg/ frqvlghu wkh fdvh zkhuh wkh ihghudwlrq ri hpsor|huv grhv kdyh vrph
srzhu lq wkh qhjrwldwlrq dqg dvvxph wkdw wkh surgxfwlylw| ri doo zrunhuv lv
lghqwlfdo vr wkdw dyhudjh dqg pdujlqdo surgxfwlylw| frlqflghv1 Lq wklv fdvh/
wkh h{suhvvlrq iru wkh plqlpxp zdjh lv lghqwlfdo wr wkh uhvxow ri d vwdqgdug
uljkw wr pdqdjh Qdvk0edujdlqlqj vroxwlrq/ jlyhq wkh �up kdv d Free0Grxjodv
surgxfwlrq whfkqrorj|1 Lq wkh suhvhqw fdvh zkhuh wkh surgxfwlylw| ri wkh pdu0
jlqdoo| hpsor|hg zrunhu lv ghfuhdvlqj/ zh revhuyh wkdw iru d jlyhq edujdlqlqj
srzhu ri wkh xqlrq +ohvv wkdq 4, dqg d jlyhq hydoxdwlrq ri wkh dowhuqdwlyh wr
ehlqj hpsor|hg/ wkh plqlpxp zdjh lv orzhu wkh orzhu wkh surgxfwlylw| ri wkh
pdujlqdoo| hpsor|hg uhodwlyh wr wkh dyhudjh surgxfwlylw|1 Wklv h�hfw dsshduv
ehfdxvh wkh pdujlqdo ehqh�w iru wkh �up ri h{wud hpsor|phqw lv orzhu lq wklv
fdvh wkdq lq wkh vwdqgdug fdvh/ zkhuh doo zrunhuv kdyh wkh vdph surgxfwly0
lw|1 Wkhuhiruh/ wkh plqlpxp zdjh lv orzhu wkdq d vwdqgdug zdjh lq d vlplodu
hfrqrp| zkhuh wkh zrunhuv duh lghqwlfdo1
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6171 Sduwldo htxloleulxp

Wkh sduwldo htxloleulxp lv jlyhq dw wkh srlqw zkhuh wkh plqlpxp zdjh fxuyh
gh�qhg lq uhodwlrq +6147, lqwhuvhfwv wkh uhodwlrq iru wkh plqlpxp zdjh gh0
whuplqhg iurp wkh ghpdqg vlgh jlyhq lq uhodwlrq +61<,1 Wklv vxevhfwlrq lv
frqfhuqhg zlwk wkh txhvwlrqv ri h{lvwhqfh dqg xqltxhqhvv ri wkh sduwldo htxl0
oleulxp1

Surgxfwlylw| ri wkh pdujlqdoo| hpsor|hg lv d ghfuhdvlqj ixqfwlrq ri hpsor|0
phqw dqg wklv lpsolhv wkdw wkh plqlpxp zdjh fxuyh ehfrphv d ixqfwlrq ri
wkh ohyho ri hpsor|phqw li wkh frqihghudwlrq ri hpsor|huv kdv d srvlwlyh edu0
jdlqlqj srzhu1 Wkh vljq ri sduwldo ghulydwlyh ri wkh plqlpxp zdjh fxuyh zlwk
uhvshfw wr wkh ohyho ri hpsor|phqw jhqhudoo| ghshqgv xsrq wkh fxuydwxuh ri wkh
glvwulexwlrq ri surgxfwlylw|1 Wkh plqlpxp zdjh fxuyh lv grzqzdug vorslqj li

� +u,

a� +u,
� u�� +u,

� +u,
A 4 +6148,

zkhuh a� +u, lv wkh dyhudjh surgxfwlylw| dw wkh ohyho ri hpsor|phqw gh�qhg e|
u= Wkh idfw wkdw wkh plqlpxp zdjh fxuyh pd| eh ghfuhdvlqj iru vrph ohyhov
ri hpsor|phqw lpsolhv wkdw h{lvwhqfh dqg xqltxhqhvv ri wkh sduwldo oderxu
pdunhw htxloleulxp lv qrw jxdudqwhhg1 Wkh iroorzlqj uhvxowv dsso|=

Ohppd 6141 Dvvxph wkdw wkh plqlpxp zdjh fxuyh lv jlyhq e| +6147, dqg
wkdw wkh ghpdqg iru oderxu lv jlyhq e| +61<,1 Vx!flhqw frqglwlrqv iru h{lv0
whqfh ri d sduwldo htxloleulxp duh wkdw wkh glvwulexwlrq ri surgxfwlylw| kdv wkh
iroorzlqj erxqgdu| frqglwlrqv

olp
o<f

� +u, @ �� A 3

olp
o<�

� +u, @ 3

Surri= Vhh dsshqgl{

Wkh fuxfldo dvvxpswlrq hqvxulqj wkdw d sduwldo htxloleulxp h{lvwv lv wkdw wkh
surgxfwlylw| ri wkh ohdvw surgxfwlyh zrunhuv lv vx!flhqwo| orz wr hqvxuh wkdw
wkh ghpdqg fxuyh iru oderxu lq wkh olplw dw ixoo hpsor|phqw lv ehorz wkh
plqlpxp zdjh fxuyh +lq d vwdqgdug uhsuhvhqwdwlrq, dw wklv srlqw1

Ohppd 6151 Dvvxph wkdw wkh plqlpxp zdjh fxuyh lv jlyhq e| +6147, dqg
wkdw wkh ghpdqg iru oderxu lv jlyhq e| +61<,1 D vx!flhqw frqglwlrq iru xqltxh0
qhvv ri wkh sduwldo oderxu pdunhw htxloleulxp lv wkdw wkh lqhtxdolw| +6148, lv
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ixo�oohg iru doo u 5 ^3> 4` l1h1 wkh plqlpxp zdjh fxuyh lv prqrwrqlfdoo| gh0
fuhdvlqj1

Surri= Vhh dsshqgl{1

Wkh lghd ri wkh ohppd lv wr hvwdeolvk d vx!flhqw frqglwlrq iru wkh vorsh ri
wkh ghpdqg0ghwhuplqhg plqlpxp zdjh wr ehfrph pruh qhjdwlyh wkdq wkh
vorsh ri wkh plqlpxp zdjh fxuyh lq d sduwldo htxloleulxp1 Wklv phdqv wkdw
wkh ghpdqg0ghwhuplqhg plqlpxp zdjh fdq rqo| lqwhuvhfw wkh plqlpxp zdjh
fxuyh iurp deryh dqg wkhuhiruh wkh htxloleulxp lv xqltxh jlyhq wkdw wkh frq0
glwlrq lv ixo�oohg1

71 FKDQJHV LQ WKH PDUJLQDO WD[ UDWH

Lq wklv vhfwlrq zh irfxv rq wkh h�hfwv ri d uhvwuxfwxulqj ri wkh zdjh lqfrph
wd{dwlrq1 Lq wkh glvfxvvlrq lw zloo eh dvvxphg wkdw xqhpsor|phqw ehqh�wv
diwhu wd{ duh qrw d�hfwhg e| wkh fkdqjhv lq wkh wd{ v|vwhp1 Dv xqhpsor|phqw
ehqh�wv duh wd{hg dffruglqj wr wkh lqfrph wd{ v|vwhp/ wklv lpsolhv wkdw dq|
h�hfwv rq wkh dyhudjh wd{ udwh ri xqhpsor|phqw ehqh�wv lv r�vhw e| fkdqjhv
lq wkh suh0wd{ ehqh�wv1

Iroorzlqj wkh olwhudwxuh zh glvfxvv wkh h�hfw ri wd{ fkdqjhv lq whupv ri fkdqjhv
lq wkh pdujlqdo wd{ udwh dqg wkh dyhudjh wd{ udwh/ uhvshfwlyho|1 Wkh yhu| vlpsoh
wd{ v|vwhp dssolhg khuh kdv rqo| wzr wd{ lqvwuxphqwv= wkh frqvwdqw pdujlqdo
wd{ udwh dqg wkh lqfrph wd{ wkuhvkrog1 Wklv rqo| doorzv xv wr �{ wkh dyhudjh
wd{ udwh ri d jlyhq fdwhjru| ri zrunhuv zkhq zh frqvlghu d uhvwuxfwxulqj ri
wkh wd{ v|vwhp1 Wr vhh wklv/ frqvlghu wkh dyhudjh wd{ udwh ri wkh pdujlqdoo|
hpsor|hg zrunhu +fdwhjru| u,1 Wklv wd{ udwh/ W@

o
> lv gh�qhg dv

W@

o
@

wz4�? �G

z4�?
, G @ +w� W@

o
,z4�?

Revhuyh wkh vxevfulsw u rq dyhudjh wd{ udwh1 Lq wkh iroorzlqj/ zh zdqw wr
dqdo|vh wkh h�hfw ri dq lqfuhdvh lq wkh pdujlqdo wd{ udwh iru dw jlyhq dyhudjh
wd{ udwh iru wkh pdujlqdo jurxs ri zrunhuv1 Ri frxuvh/ wkh lqfuhdvh lq wkh
lqfrph wd{ wkuhvkrog zklfk nhhsv wkh dyhudjh wd{ frqvwdqw iru wkh pdujlqdoo|
hpsor|hg zrunhuv zloo qrw eh vx!flhqw wr nhhs wkh dyhudjh wd{ udwh frqvwdqw
iru wkh lqwudpdujlqdo hpsor|hg1
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Wkh olwhudwxuh rq surjuhvvlyh lqfrph wd{ iroorzv Pdofrpvrq ) Vduwru +4<;:,
lq gh�qlqj d jhqhudo wd{ ixqfwlrq/ �W +}, > zkhuh } lv d yhfwru ri wd{ lqvwux0
phqwv1 Wr vhh wkh gl�huhqfh ehwzhhq wklv dssurdfk dqg wkh suhvhqw dqdo|vlv/
zh frqvlghu wkh w|slfdo vhwwlqj lq wkh olwhudwxuh1 Iluvw/ dvvxph wkdw wkh yhfwru
ri zdjhv lq wkh hfrqrp| lv ri glphqvlrq q vr wkdw q gl�huhqw w|shv ri zrunhuv
h{lvw1 Lq wklv fdvh/ wkh glphqvlrq ri wkh yhfwru/ }> ri wd{ lqvwuxphqwv kdv wr
eh dw ohdvw 5q= Vhfrqg/ dvvxph wkdw zdjh frqwudfwv duh ri wkh vwdqgdug zdjh
w|sh dqg wkdw hdfk w|sh ri oderxu lv dq lpshuihfw vxevwlwxwh iru rwkhu w|shv
ri oderxu1 Iru vlpsolflw| dvvxph wkdw wkhuh lv d edujdlqlqj iru hdfk ri wkh q
gl�huhqw zdjhv dqg wkdw d Qdvk0htxloleulxp lq zdjhv h{lvwv1 Lq wklv dssurdfk
wkhuh lv +lq sulqflsoh, d vx!flhqw qxpehu ri wd{ lqvwuxphqwv wr nhhs wkh dyhu0
djh wd{ udwh frqvwdqw iru doo zdjhv dqg wr gh�qh d vshfl�f pdujlqdo wd{ udwh iru
hdfk zdjh udwh1 Vwduwlqj lq vxfk d Qdvk0htxloleulxp/ lw lv srvvleoh wr dqdo|vh
wkh h�hfwv ri d fkdqjh lq pdujlqdo wd{ udwh iru d vshfl�f w|sh ri zrunhuv/ jlyhq
wkdw wkh dyhudjh wd{ udwh iru wkh w|sh lq txhvwlrq lv frqvwdqw/ dqg jlyhq wkdw
erwk dyhudjh dqg pdujlqdo wd{ udwhv iru doo rwkhu zrunhu w|shv duh frqvwdqw1

Lq wkh suhvhqw dqdo|vlv zkhuh wkh xqlrq lv frqfhuqhg zlwk wkh hqwluh glvwule0
xwlrq ri zdjhv/ zh kdyh fkrvhq wr lqwurgxfh d vlpsoh wd{ v|vwhp vlqfh lq rxu
fdvh lw vhhpv pruh uhohydqw wr kdyh rqo| d olplwhg qxpehu ri wd{ lqvwuxphqwv dv
wklv lv dq h�hfwlyh frqvwudlqw lq uhdo zruog wd{ v|vwhpv1 Zkhq rqh lv frqfhuqhg
zlwk wkh hqwluh glvwulexwlrq ri zdjhv/ wkh vkliw ri wkh wd{ ixqfwlrq ehfrphv wkh
uhohydqw remhfwlyh zkhuhdv lq wkh fdvh zkhuh rqh lv frqfhuqhg zlwk h�hfwv rq d
vshfl�f zdjh ohyho wkh irupxodwlrq xvhg lq wkh olwhudwxuh vhhpv pruh uhohydqw1

Zkhq frpsdulqj uhvxowv/ rqh vkrxog eh dzduh ri wklv gl�huhqfh lq dvvxpswlrqv
frqfhuqlqj wkh qxpehu ri wd{ lqvwuxphqwv1

Zulwlqj wkh plqlpxp zdjh +6147, dv d ixqfwlrq ri wkh pdujlqdo dqg dyhudjh
wd{ udwh ri wkh pdujlqdoo| hpsor|hg zrunhuv/ |lhogv
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Wkh wrwdo zdjh ri dq hpsor|hg zrunhu zlwk surgxfwlylw| fdwhjru| l lv irxqg
xvlqj wkh uhodwlrqv +618, dqg +61:,
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Wkh zdjh ri wkh lqglylgxdo fdwhjru| ri surgxfwlylw| ghshqgv xsrq wkh yduldeohv
zklfk duh w|slfdoo| wkh uhvxow ri vwdqgdug edujdlqlqj wkhru| +xqhpsor|phqw
ehqh�wv/ wkh ohyho ri frqvxphu sulfhv/ wkh hydoxdwlrq ri ohlvxuh/ wkh ohyho ri
xqhpsor|phqw zlwklq wkh xqlrq lq txhvwlrq, dqg lq dgglwlrq wr wkhvh/ d ydul0
deoh uhsuhvhqwlqj wkh lqglylgxdo ohyho ri surgxfwlylw|1 Revhuyh wkdw wkh zdjh
ri wkh zrunhuv ri surgxfwlylw| w|sh l ghshqgv xsrq wkh dyhudjh wd{ udwh ri
wkh pdujlqdo hpsor|hg +jlyhq rxu irupxodwlrq ri wkh wd{ v|vwhp,1 Wkh idfw
wkdw wkh zdjh fxuyh grhv qrw rqo| ghshqg xsrq wkh wd{hv sdlg e| wkh zrunhu
khuvhoi lv d jhqhudo ihdwxuh ri wkh plqlpxp zdjh v|vwhp lq d uljkw wr pdqdjh
vhwwlqj1 Wklv iroorzv iurp wkh idfw wkdw wkh �up kdv wr eh rq lwv ghpdqg fxuyh
iru oderxu/ zklfk lpsolhv wkdw lq rswlpxp wkh zdjh shu surgxfhg xqlw kdv
wr eh lghqwlfdo iru doo zrunhuv luuhvshfwlyho| ri wkhlu lqglylgxdo surgxfwlylw|1
Wkhuhiruh/ w|sh0vshfl�f wd{hv lq jhqhudo fdqqrw d�hfw wkh uhodwlyh glvwulexwlrq
ri suh0wd{ zdjhv1 Wkh devroxwh glvwulexwlrq lv d�hfwhg wkurxjk fkdqjhv lq wkh
qxpehu ri hpsor|hg fdwhjrulhv ri surgxfwlylw|1 Wkh idfw wkdw zh pd| zulwh wkh
zdjh dv d ixqfwlrq ri wkh wd{ sdudphwhuv ri wkh pdujlqdoo| hpsor|hg zrunhuv
dorqh lv qrw d jhqhudo fkdudfwhulvwlf exw iroorzv iurp wkh vlpsoh irupxodwlrq
ri wkh surjuhvvlyh wd{ v|vwhp zlwk d frqvwdqw pdujlqdo wd{ udwh1

D uhvwuxfwxulqj ri wkh wd{ v|vwhp d�hfwv wkh sduwldo htxloleulxp/ zklfk iru dq|
surgxfwlylw| fdwhjru| ri zrunhuv/ l> pd| eh irxqg e| frpelqlqj wkh uhodwlrq
iru wkh zdjh fxuyh +714, dqg wkh uhodwlrq iru wkh ghpdqg ri w|sh l +616,1 Jlyhq
wkdw wkh vx!flhqw frqglwlrq iru xqltxhqhvv ri wkh sduwldo htxloleulxp/ +6148,/
lv ixo�oohg/ wkhq wkh vljq ri wkh h�hfw rq wkh zdjh udwhv dqg wkh hpsor|phqw
pd| eh hydoxdwhg vlpso| e| hydoxdwlqj wkh yhuwlfdo vkliw lq wkh zdjh fxuyh lq
d vwdqgdug gldjudp1
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Dq lqfuhdvh lq wkh pdujlqdo wd{ udwh +nhhslqj wkh dyhudjh wd{ udwh ri wkh
pdujlqdoo| hpsor|hg frqvwdqw, pd| vkliw wkh zdjh fxuyh erwk xs dqg grzq/
dv fdq eh vhhq iurp gl�huhqwldwlqj +714, sduwldoo| zlwk uhvshfw wr w=
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Jlyhq wkdw wkh wd{ v|vwhp lv qrq0ghjuhvvlyh dw wkh ohyho ri lqfrph uhfhlyhg
e| wkh pdujlqdoo| hpsor|hg zrunhu +l1h1 w � W@

�3L
,/ wkh ghqrplqdwru ri +715,

lv srvlwlyh1 Lq wkh fdvh ri wkh prqrsro| xqlrq +� @ 4, wkh qxphudwru lv
qhjdwlyh dqg zh jhw wkh vwdqgdug lpshuihfw frpshwlwlrq uhvxow wkdw dq lqfuhdvh
lq wkh surjuhvvlylw| ri wkh zdjh lqfrph wd{dwlrq zloo uhgxfh wkh zdjh udwh1
Revhuyh wkdw wklv lv wuxh iru doo surgxfwlylw| w|shv1 Wkh uhvxow/ krzhyhu/ lv
rqo| frpsdudeoh wr wkh vwdqgdug uhvxowv ri wkh olwhudwxuh iru wkh fdvh ri wkh
pdujlqdoo| hpsor|hg jurxs/ vlqfh wklv jurxs lv wkh rqo| rqh zkr kdv d frqvwdqw
dyhudjh wd{ udwh1 Doo rwkhu hpsor|hg jurxsv zloo kdyh lqfuhdvhg dyhudjh wd{
udwhv1

Lq wkh fdvh zkhuh doo zrunhuv kdyh lghqwlfdo surgxfwlylw| zh �qg wkdw dq lq0
fuhdvh lq wkh surjuhvvlylw| ri wkh zdjh lqfrph wd{dwlrq zloo uhgxfh wkh +xqltxh,
zdjh udwh iru dq| srvlwlyh edujdlqlqj srzhu ri wkh xqlrq zkhuh dq lqwhulru vr0
oxwlrq wr wkh Qdvk0edujdlqlqj h{lvwv1 Wklv uhvxow lv lq olqh zlwk Orfnzrrg )
Pdqqlqj +4<<6,1

Ilqdoo|/ lq wkh fdvh frqvlghuhg khuh zkhuh wkh surgxfwlylw| ri wkh pdujlqdo
zrunhu lv ghfuhdvlqj lq wkh ohyho ri wrwdo hpsor|phqw/ dqg wkh frqihghudwlrq
ri hpsor|huv grhv kdyh vrph srzhu lq wkh qhjrwldwlrq/ zh �qg wkdw wkh vljq
ri wkh fkdqjh lq wkh zdjh udwh ri dq lqfuhdvh lq wkh pdujlqdo wd{ udwh lv
lqghwhuplqdwh1 Li +iru 3 ? � ? 4, wkh iroorzlqj htxdwlrq lv ixo�oohg/ wkhq dq
lqfuhdvh lq wkh pdujlqdo wd{ udwh zloo lqfuhdvh wkh zdjh udwhv iru doo jurxsv

� +4� X,

a� +4� X,
?

�� �

� +4� �,
+716,

Revhuyh wkdw wkh uljkw0kdqg vlgh lv ohvv wkdq 4 iru d srvlwlyh �1 Wkhuhiruh/
wkh uhgxfwlrq lq wkh pdujlqdo surgxfwlylw| lv d qhfhvvdu| frqglwlrq iru wkh
qrq0vwdqgdug uhvxow1

Wr jhw dq lqwxlwlrq iru wkh qrq0vwdqgdug uhvxow frqvlghu wkh fdvh zkhuh wkh
frqihghudwlrq ri hpsor|huv pd| glfwdwh wkh plqlpxp zdjh/ l1h1 wkh olplw ri wkh
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Qdvk0edujdlqlqj vroxwlrq iru � $ 31 Lq wklv fdvh wkh plqlpxp zdjh ehfrphv
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Gh�qlqj aW @ dv wkh dyhudjh wd{ udwh ri wkh dyhudjh lqfrph ri hpsor|hg zrunhuv/
zh pd| zulwh wklv wd{ udwh dv iroorzv
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vr wkdw wkh rxwfrph ri wkh edujdlqlqj lq wklv fdvh |lhogv d qhw xwlolw| iru wkh
xqlrq zklfk lv lghqwlfdo wr wkh wkuhdwsrlqw ri wkh xqlrq +dv rqh vkrxog h{shfw,1
Wklv lpsolhv wkdw wkh zdjh ri wkh dyhudjh hpsor|hg zrunhu/ az> lv htxdo wr wkh
rssruwxqlw| frvw ri hpsor|phqw dv shufhlyhg e| wkh xqlrq

olp
b<f

az @
e. �

�n�
S��

4� aW @

Wkh h�hfw ri wkh lqfuhdvh lq wkh pdujlqdo wd{ udwh +kroglqj wkh dyhudjh wd{ udwh
ri wkh pdujlqdoo| hpsor|hg zrunhu frqvwdqw, lv vhhq wr lqfuhdvh wkh dyhudjh
wd{ udwh ri wkh dyhudjh hpsor|hg +vhh +719,,1 Krzhyhu wklv lpsolhv iru jlyhq
suh0wd{ zdjh wkdw wkh rxwfrph lv zruvh iru wkh xqlrq wkdq wkh wkuhdwsrlqw1
Wkhuhiruh/ wkh suh0wd{ zdjh pxvw lqfuhdvh iru d vroxwlrq wr h{lvw1 Wkxv/ dw wkh
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pdujlq zkhuh wkh hpsor|huv pd| glfwdwh wkh zdjh dq lqfuhdvh lq surjuhvvlylw|
ohdg wr dq lqfuhdvh lq wkh plqlpxp zdjh +vlqfh wklv lv qhfhvvdu| iru wkh dyhudjh
zdjh wr lqfuhdvh,1

Dv douhdg| qrwhg/ wkh h�hfw ri dq lqfuhdvh lq wkh pdujlqdo wd{ udwh +kroglqj
wkh dyhudjh wd{ udwh ri wkh pdujlqdoo| hpsor|hg zrunhu frqvwdqw, lq fdvh ri d
prqrsro| xqlrq lv d uhgxfwlrq lq wkh suh0wd{ zdjh1 Wkhuhiruh/ d edujdlqlqj
srzhu +ohvv wkdq rqh, ri wkh xqlrq h{lvw iru zklfk wkh h�hfw ri dq lqfuhdvh
lq wkh pdujlqdo wd{ udwh grhv qrw d�hfw wkh zdjhv1 Wklv edujdlqlqj srzhu lv
jlyhq dv wkh � iru zklfk wkh ohiw0 dqg wkh uljkw0kdqg vlgh ri +716, duh htxdo1

Ilqdoo|/ revhuyh wkdw hyhq lq wkh fdvh zkhuh wkh xqlrq grhv kdyh vrph edujdlq0
lqj srzhu wkhuh pd| h{lvw xqlrq phpehuv zkr uhfhlyh d zdjh diwhu wd{ wkdw
lv orzhu wkdq wkh rssruwxqlw| frvw ri hpsor|phqw dv shufhlyhg e| wkh xqlrq1
Li wkh zdjh diwhu wd{ lv dovr orzhu wkdq wkh rssruwxqlw| frvw ri hpsor|phqw dv
shufhlyhg e| wkh lqglylgxdo/ wkhq wkhvh shuvrqv zrxog qrw sduwlflsdwh lq wkh
oderxu irufh1 Wkhuhiruh/ zh qhhg wr pdnh vxuh wkdw wklv lv qrw wkh fdvh1

Wkh gl�huhqfh ehwzhhq wkh rssruwxqlw| frvw ri hpsor|phqw dv shufhlyhg e|
wkh ghfhqwudolvhg xqlrq dqg wkh lqglylgxdo lv wkdw wkh xqlrq lqfoxghv wkh xqhp0
sor|phqw ehqh�wv diwhu wd{ lq wkh rssruwxqlw| frvwv/ vlqfh wkh xqhpsor|phqw
fdxvhg e| d plqlpxp zdjh lv lqyroxqwdu|/ dqg wkhuhiruh wkh zrunhuv frqfhuqhg
duh hqwlwohg wr xqhpsor|phqw ehqh�wv1 Rq wkh rwkhu kdqg li wkh lqglylgxdo
uhixvhv wr dffhsw d mre0r�hu zkhuh wkh zdjh diwhu wd{ lv orzhu wkdq wkh vxp ri
xqhpsor|phqw ehqh�wv diwhu wd{ dqg wkh prqh| ydoxh ri iruhjrqh ohlvxuh/ wkhq
wkh lqglylgxdo lv yroxqwdu| xqhpsor|hg dqg wkhuhiruh qrw hqwlwohg wr xqhp0
sor|phqw ehqh�wv1 Iroorzlqj wkhvh frqvlghudwlrqv wkh sduwlflsdwlrq frqvwudlqw
ri wkh lqglylgxdo zlwk wkh orzhvw surgxfwlylw| ehfrphv

+4� W @

o
,z4�? � �

� . 4
S��

Lq wkh prvw uhvwulfwlyh fdvh l1h1 wkh olplw zkhuh wkh hpsor|huv* frqihghudwlrq
pd| glfwdwh wkh zdjh zh pd| uhzulwh wklv frqvwudlqw wr ehfrph

�

� . 4
S�� � e

�
4� W @

�o

4� w

�
� +�u,

a� +�u,� � +�u,

zkhuh �u lv gh�qhg dv wkh ohyho ri hpsor|phqw ghwhuplqhg e| wkh lqwhuvhfwlrq ri
wkh plqlpxp zdjh fxuyh iru � $ 3> uhodwlrq +717, dqg wkh ghpdqg iru oderxu
uhodwlrq +61<,1

Dvvxplqj wkdw wklv lqhtxdolw| lv ixo�oohg lpsolhv wkdw doo srwhqwldoo| hpsor|hg
zloo yroxqwdulo| sduwlflsdwh lq wkh oderxu irufh1 Wklv pd| eh wkh fdvh hyhq li
wkh zdjh diwhu wd{ lv orzhu wkdq wkh xqhpsor|phqw ehqh�wv diwhu wd{1
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81 GDWD DQG HPSLULFDO PRGHO

Lq wkh hpslulfdo hvwlpdwlrq shuiruphg ehorz zh uhsuhvhqw wkh lqglylgxdo sur0
gxfwlylw| yduldeoh e| vwdqgdug kxpdq fdslwdo wkhru| yduldeohv vxfk dv h{sh0
ulhqfh dqg h{shulhqfh vtxduhg dqg e| odjjhg lqglylgxdo xqhpsor|phqw zkhuh
wkh odwwhu erwk vhuyhv dv d vljqdo ri orz surgxfwlylw| dqg pd| uhsuhvhqw wkh idfw
wkdw surgxfwlylw| pd| ghsuhfldwh uhodwlyho| gxulqj d shulrg ri xqhpsor|phqw1

Wkh wuhdwphqw ri wd{ gdwd ghyldwhv iurp wkh wkhruhwlfdo prgho suhvhqwhg deryh/
vlqfh zh lqfoxgh shuvrqdo dyhudjh wd{ udwh lq vwhdg ri wkh dyhudjh wd{ udwh ri
wkh pdujlqdoo| hpsor|hg zlwklq wkh xqlrq1 Wklv gl�huhqfh dsshduv ehfdxvh
wkh gdwd glylgh phpehuv ri wkh oderxu irufh lqwr phpehuv ri gl�huhqw xqhp0
sor|phqw lqvxudqfh ixqgv1 Krzhyhu/ phpehuv ri d vshfl�f ixqg pd| eh sdlg
dffruglqj wr gl�huhqw froohfwlyh edujdlqlqj frqwudfwv qhjrwldwhg e| gl�huhqw
froohfwlyh edujdlqlqj erglhv1 Wkhuhiruh/ zh kdyh devwdlqhg iurp gh�qlqj d
pdujlqdoo| hpsor|hg zlwklq hdfk xqhpsor|phqw lqvxudqfh ixqg1 Zlwk wklv
txdol�fdwlrq wkh hvwlpdwhg htxdwlrq lv d orj0olqhdul}hg yhuvlrq ri +714,1 Zh
hvwlpdwh wklv htxdwlrq iru : pdmru xqlrqv lq Ghqpdun xvlqj sdqho gdwd1

Wkh vdpsoh xvhg lv d sdqho vdpsoh ri Gdqlvk zdjh hduqhuv fryhulqj wkh 440
|hdu shulrg 4<;30<3/ exw vlqfh odjjhg yduldeohv duh lqfoxghg lq wkh dqdo|vlv/
wkh hvwlpdwlrq shulrg lv 4<;40<31 Wkh vdpsoh lv d vxe0vdpsoh ri wkh Gdqlvk
orqjlwxglqdo gdwdedvh zklfk lv d uhsuhvhqwdwlyh 8 shu fhqw vdpsoh ri wkh Gdqlvk
srsxodwlrq1 Vhoi0hpsor|hg shuvrqv dqg dvvlvwlqj zlyhv kdyh ehhq h{foxghg
iurp wkh vdpsoh ehfdxvh uholdeoh zdjh gdwd duh rqo| dydlodeoh iru zdjh hduqhuv1
Ixuwkhupruh/ wkh dqdo|vlv lv uhvwulfwhg wr zrunhuv hpsor|hg lq wkh sulydwh
vhfwru vlqfh zh h{shfw wkh zdjh irupdwlrq lq wkh sxeolf vhfwru wr eh jhqhudwhg
e| rwkhu +srolwlfdo, irufhv wkdq lq wkh sulydwh vhfwru1

Zh gr qrw kdyh h{solflw lqirupdwlrq rq wkh w|sh ri zdjh frqwudfw ru xqlrq
phpehuvkls iru hdfk lqglylgxdo1 Krzhyhu/ zh kdyh lqirupdwlrq rq zklfk xq0
hpsor|phqw lqvxudqfh ixqg wkh lqglylgxdo ehorqjv wr1 Lq Ghqpdun wkh xqlrqv
dgplqlvwhu xqhpsor|phqw lqvxudqfh ixqgv1 Wkxv/ phpehuvkls ri d jlyhq XL
ixqg lv forvho| uhodwhg wr ehlqj phpehu ri d jlyhq xqlrq1 Wkh gdwd lqfoxghv
lqirupdwlrq rq : xqlrq +XL0ixqg, jurxsv= xqvnloohg zrunhuv +rujdqlvhg lq wkh
Xqvnloohg Zrunhuv* Xqlrq/ VLG,/ xqvnloohg ihpdoh zrunhuv +rujdqlvhg lq +xq0
vnloohg, Ihpdoh Zrunhuv* Xqlrq/ NDG,/ vnloohg lqgxvwuldo zrunhuv +rujdqlvhg
lq Phwdo Zrunhuv* Xqlrq/ PHWDO,/ vnloohg fohulfdo zrunhuv +rujdqlvhg lq Fohu0
lfdo Zrunhuv* Xqlrq/ KN,/ exloglqj dqg frqvwuxfwlrq zrunhuv +rujdqlvhg lq wkh
fduwho ri xqlrqv lq wkh exloglqj dqg frqvwuxfwlrq vhfwru/ EDW,/ dqg dfdghplf
zrunhuv +rujdqlvhg lq wkh fduwho ri xqlrqv rujdqlvlqj dfdghplfv/ DF,/ dqg doo
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rwkhu xqlrqv1 Wkh vdpsoh lv uhvwulfwhg wr phpehuv ri wkh �uvw vl{ xqlrq jurxsv/
vxfk wkdw wkh yhu| khwhurjhqhrxv jurxs ri *doo rwkhu xqlrqv* lv h{foxghg1

Wkh vdpsoh lv dq xqedodqfhg sdqho/ zkhuh +pdlqo| |rxqj, shrsoh hqwhu wkh
vdpsoh ryhu wlph dqg +pdlqo| roghu, shrsoh ohdyh wkh vdpsoh1 Rqo| revhuyd0
wlrqv zlwk dq revhuyhg krxuo| zdjh udwh duh lqfoxghg lq wkh dqdo|vlv1 Wklv
phdqv wkdw shrsoh zkr ohdyh wkh oderxu irufh ru shrsoh zkr duh xqhpsor|hg
iru wkh zkroh |hdu duh h{foxghg iurp wkh hvwlpdwlrqv1 Wklv pd| jlyh ulvh wr
d vhoi0vhohfwlylw| sureohp/ zklfk lv riwhq kdqgohg e| wkh wudglwlrqdo Khfnpdq
vhohfwlylw| fruuhfwlrq1 Krzhyhu/ zh gr qrw fruuhfw iru wkh srwhqwldo vhohfwlylw|
sureohp lq wklv vwxg|1

Wkh krxuo| zdjh udwh lv qrw revhuyhg gluhfwo| exw kdv wr eh frqvwuxfwhg iurp
dqqxdo zdjh lqfrph/ glylghg e| zrunlqj krxuv/ zklfk lv fdofxodwhg iurp wkh
uhjlvwhu rq vxssohphqwdu| shqvlrq sd|phqwv +DWS,1 Dqqxdo hduqlqjv lqfoxgh
ryhuwlph sd| dqg wr wkh h{whqw wkdw ryhuwlph krxuv ydu| ryhu wlph +ru exvlqhvv
f|fohv, yduldwlrqv lq wkh krxuo| zdjh udwh pd| dovr uh hfw yduldwlrqv lq ryhuwlph
zrun1 Wkh zdjh udwh lqfoxghv krolgd| sd|phqwv exw grhv qrw lqfoxgh shqvlrq
sd|phqwv sdlg e| wkh hpsor|hu wr d shqvlrq vfkhph1 Vlqfh wkh jurzwk ri
oderxu pdunhw shqvlrq vfkhphv glg qrw wdnh sodfh xqwlo odwh lq wkh 4<;3v/ zh
gr qrw h{shfw wkdw wkh revhuyhg zdjh udwhv gxulqj wkh 4<;3v +frqwudu| wr wkh
4<<3v, wr eh lq xhqfhg pxfk e| hpsor|huv* shqvlrq sd|phqwv1

Wkh pdujlqdo dqg dyhudjh wd{ udwhv +w dqg W @, duh fdofxodwhg iru hdfk lq0
glylgxdo rq wkh edvlv ri lqirupdwlrq rq wd{deoh lqfrph/ dqg rwkhu lqfrph
lqirupdwlrq xvhg e| wkh wd{ dxwkrulwlhv zkhq fdofxodwlqj wkh wd{ dprxqwv wr
eh sdlg1 Vlqfh wkh lqirupdwlrq lv edvhg rq wkh vdph dgplqlvwudwlyh uhjlvwhuv
dv wkh uhjlvwhuv xvhg e| wkh wd{ dxwkrulwlhv/ zh h{shfw wkh lqirupdwlrq rq
pdujlqdo dqg dyhudjh wd{ udwhv wr eh txlwh uholdeoh1 Wkh zdjh lqfrph ri wkh
lqglylgxdo lv frqvlghuhg pdujlqdo wr doo rwkhu lqfrph1 Wkxv/ wkh pdujlqdo wd{
udwh lv wkh pdujlqdo wd{ udwh rq pdujlqdo lqfrph iru wkh shuvrq/ diwhu wd{hv
rq srvlwlyh ru qhjdwlyh fdslwdo lqfrph dqg rwkhu vrxufhv ri lqfrph wd{hv kdyh
ehhq sdlg1 Wkh dyhudjh wd{ udwh lv fdofxodwhg dv wkh dyhudjh wd{ udwh sdlg rq
wkh lqglylgxdo*v revhuyhg zdjh lqfrph1

Wkh djjuhjdwhg xqhpsor|phqw udwh lv phdvxuhg e| wkh xqhpsor|phqw udwh
lq wkh xqlrq/ wr zklfk wkh shuvrq ehorqjv1 Wklv yduldeoh lv edvhg rq sxeolf
vwdwlvwlfv fryhulqj wkh zkroh oderxu pdunhw/ lqfoxglqj wkh sxeolf vhfwru1 Wkh
xqhpsor|phqw lqvxudqfh frpshqvdwlrq lv phdvxuhg e| wkh srwhqwldo krxuo|
frpshqvdwlrq udwh qhw ri wd{hv1 Wkh srwhqwldo frpshqvdwlrq udwh lv fdofxodwhg
dv <3 shu fhqw ri wkh lqglylgxdo*v zdjh udwh xs wr d pd{lpxp/ zklfk fruuh0
vsrqgv wr wkh pd{lpxp frpshqvdwlrq lq wkh XL vfkhph iru hdfk |hdu1 Wkh

59



wd{ udwh rq XL sd|phqwv lv fdofxodwhg dv wkh dyhudjh wd{ wr eh sdlg e| wkh
lqglylgxdo li kh ru vkh uhfhlyhg qr zdjh lqfrph dqg zdv xqhpsor|hg iru wkh
zkroh |hdu1

Doo yduldeohv duh phdvxuhg lq qrplqdo whupv1 Wkhuhiruh/ zh lqfoxgh wkh frq0
vxphu sulfh lqgh{ dv dq h{sodqdwru| yduldeoh lq wkh zdjh uhjuhvvlrq1 Ixu0
wkhupruh/ zh lqfoxgh gl�huhqw kxpdq fdslwdo yduldeohv lq rughu wr fdswxuh
lqglylgxdo yduldwlrq lq surgxfwlylw| dqg surgxfwlylw| jurzwk1 Wkh wudglwlrqdo
yduldeohv wr lqfoxgh duh h{shulhqfh/ h{shulhqfh vtxduhg/ dqg hgxfdwlrq1 H{0
shulhqfh vtxduhg lv hqwhuhg lqwr wkh hvwlpdwlrq wr doorz iru d qrq0olqhdu uhod0
wlrqvkls ehwzhhq zdjh dqg h{shulhqfh1 Rqh zrxog h{shfw d qhjdwlyh vljq ri
wkh vtxduhg h{shulhqfh frh!flhqw uh hfwlqj d ghfuhdvlqj pdujlqdo lpsruwdqfh
ri h{shulhqfh lq wkh ghwhuplqdwlrq ri zdjhv1 Dv zh hvwlpdwh d �{hg h�hfw
wudqvirupdwlrq/ wkh wlph lqyduldqw yduldeoh iru ohqjwk ri hgxfdwlrq glvdsshduv
iurp wkh uhjuhvvlrq1 Ehvlgh wkhvh yduldeohv wkh odjjhg lqglylgxdo xqhpsor|0
phqw yduldeoh lv lqfoxghg lq rughu wr uh hfw lqglylgxdo kxpdq fdslwdo h�hfwv/
hlwkhu ehfdxvh suhylrxv xqhpsor|phqw lpsolhv ghsuhfldwlrq ri kxpdq fdsl0
wdo ru ehfdxvh lw lv frqfhlyhg ri dv surgxfwlylw| h�hfwv wr wkh hpsor|hu1 Wkh
yduldeohv uhsuhvhqwlqj wkh odjjhg lqglylgxdo xqhpsor|phqw udwh dqg wkh dj0
juhjdwhg xqlrq xqhpsor|phqw udwh duh phdvxuhg rq d vfdoh iurp 3 wr 41 Vlqfh
zh h{foxgh lqglylgxdov zkr duh xqhpsor|hg iru wkh zkroh |hdu lq rxu dqdo|vlv
ehfdxvh zh kdyh qr zdjh lqirupdwlrq iru wkhvh lqglylgxdov/ wkh djjuhjdwhg
xqhpsor|phqw udwh lq d jlyhq xqlrq lv kljkhu wkdq wkh dyhudjh lqglylgxdo
xqhpsor|phqw udwhv lq wkh xqlrq1

Vdpsoh phdqv iru wkh yduldeohv xvhg lq wkh hvwlpdwlrqv duh vkrzq lq Wdeoh 4
iru hdfk xqlrq jurxs1 Wkh vdpsoh phdqv frqfhuq wkh |hdu 4<<31
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Table 1. Sample means in 1990
(Standard errors in parentheses)

0HQ
Unskilled
(SID)

Metal Clerical
(HK)

Building
& Constr.

Academic
(AC)

Age 38.209
�������)

36.609
��������

35.160
��������

36.310
��������

38.280
(������

Other income/DKK 100,000 0.083
�������

0.089
�������

0.080
(������

0.121
�������

0.220
�������

Negative wealth/DKK 100,000 1.895
�������

2.164
�������

2.209
�������

2.375
�������

3.963
�������

Positive wealth/DKK 100,000 2.553
�������

2.994
�������

2.733
�������

3.168
�������

4.761
�������

Province (0/1) 0.795
�������

0.761
�������

0.706
�������

0.748
�������

0.428
�������

Years of education 9.334
(������

11.256
�������

11.578
�������

11.536
�������

16.656
�������

Married (0/1) 0.480
�������

0.478
�������

0.422
�������

0.496
�������

0.548
�������

Owner of house (0/1) 0.571
�������

0.636
�������

0.544
�������

0.679
(������

0.737
�������

Experience 16.691
��������

15.879
�������

15.181
��������

14.392
�������

13.047
�������

Hourly wage, DKK 123.773
��������

128.322
��������

119.421
��������

132.786
��������

206.642
��������

Log hourly pot. comp. rate after tax, DKK 4.021
�������

4.037
�������

4.020
�������

4.050
�������

4.113
�������

Lagged individual unemployment 0.082
�������

0.032
�������

0.041
�������

0.077
�������

0.026
�������

Union unemployment rate 0.160
���

0.071
���

0.091
���

0.110
���

0.124
���

Average tax rate, tave 0.377
������)

0.370
������)

0.369
�������

0.373
�������

0.448
�������

Marginal tax rate, tm 0.585
�������

0.595
�������

0.589
�������

0.572
�������

0.673
�������

Number of individuals in 1990 1558 866 419 655 407



Table 1. (continued)

:RPHQ
Unskilled
(SID)

Female Union
(KAD)

Clerical
(HK)

Age 37.909
�������)

38.746
��������

36.530
��������

Other income/DKK100,000 0.083
�������

0.068
�������

0.066
�������

Negative wealth/DKK100,000 1.076
�������

1.081
�������

1.230
�������

Positive wealth/DKK100,000 1.142
�������

1.182
�������

1.463
�������

Province (0/1) 0.801
�������

0.778
(������

0.627
�������

Years of education 9.307
(������

8.879
�������

11.086
�������

Married (0/1) 0.494
�������

0.574
�������

0.488
�������

Owner of house (0/1) 0.301
�������

0.320
�������

0.362
�������

Experience 10.981
�������

11.360
�������

12.164
�������

Hourly wage, DKK 103.444
��������

108.396
��������

105.116
��������

Log hourly pot. comp. rate after tax, DKK 3.930
�������

3.951
�������

3.933
�������

Lagged individual unemployment 0.095
�������

0.087
�������

0.038
�������

Union unemployment rate 0.309
���

0.196
���

0.126
���

Average tax rate, tave 0.390
�������

0.364
�������

0.365
�������

Marginal tax rate, tm 0.556
�������

0.551
�������

0.558
������)

Number of individuals in 1990 176 397 1214



Wkh h{sodqdwru| yduldeohv/ pdujlqdo dqg dyhudjh wd{ udwhv/ duh hqgrjhqrxv
vlqfh wkh wd{ udwhv ghshqg rq wkh zdjh ohyho ri wkh lqglylgxdo1 Iroorzlqj wkh
wkhruhwlfdo prgho lq wkh suhylrxv vhfwlrq/ wkh vdph krogv iru wkh djjuhjdwhg
xqlrq xqhpsor|phqw udwh1 Lq rughu wr wdnh fduh ri wklv sureohp/ wkhvh ydul0
deohv duh lqvwuxphqwhg1 Wkh lqvwuxphqwv xvhg duh= Djh/ djh vtxduhg/ ohqjwk ri
hgxfdwlrq/ rwkhu qrq0zdjh lqfrph/ qhjdwlyh zhdowk/ srvlwlyh zhdowk/ lqglfdwruv
iru uhvlghqfh lq wkh surylqfh/ pduuldjh/ rzqhuvkls ri krxvh dqg |hdu0vshfl�f
lqglfdwruv1 Zh uhjuhvv wkh fdofxodwhg dyhudjh dqg pdujlqdo wd{ udwhv rq wkh lq0
vwuxphqwv xvlqj ROV +srrohg furvv0vhfwlrqv,1 Vlqfh wkh xqlrq xqhpsor|phqw
udwh grhv qrw ydu| dfurvv xqlrqv/ e| gh�qlwlrq/ dqg vlqfh wkh h{sodqdwru| srzhu
ri wkh yduldeohv xvhg dv lqvwuxphqwv iru wkh wd{ yduldeohv lv h{wuhpho| orz/ wkh
djjuhjdwhg xqlrq xqhpsor|phqw yduldeoh kdv ehhq lqvwuxphqwhg voljkwo| gli0
ihuhqw1 Lqvwhdg ri |hdu vshfl�f lqglfdwruv/ zh kdyh xvhg d wuhqg yduldeoh +dqg
vhfrqg dqg wklug rughu sro|qrpldov ri wkh wuhqg yduldeoh,/ dqg ixuwkhupruh/
wkh odjjhg xqlrq xqhpsor|phqw udwh kdv ehhq dgghg dv dq lqvwuxphqw1 Lq
rughu wr whvw iru wkh ydolglw| ri hdfk ri wkh lqvwuxphqwv/ zh kdyh uhjuhvvhg wkh
fdofxodwhg uhvlgxdo whup iurp wkh zdjh htxdwlrq rq wkh lqvwuxphqwv1 Li wkh
frh!flhqw ri dq lqvwuxphqw lv vljql�fdqw lq wklv uhvlgxdo uhjuhvvlrq/ wkh lqvwux0
phqw pd| qrw eh ydolg1 Dv lw lv vkrzq lq Wdeoh 5/ prvw ri wkh lqvwuxphqwv
sdvv wklv whvw exw wkhuh vhhp wr eh plqru sureohpv zlwk wkh djh yduldeohv1 Lq
d qxpehu ri rwkhu h{shulphqwv/ zh kdyh wulhg gl�huhqw vshfl�fdwlrqv ri wkh
prgho/ pdlqo| e| ydu|lqj wkh sulfh dqg surgxfwlylw| yduldeohv lqfoxghg lq wkh
zdjh uhjuhvvlrqv dqg h{shulphqwlqj zlwk wkh lqvwuxphqwv xvhg1 Li +dyhudjh,
surgxfwlylw| lv lqfoxghg lq wkh zdjh uhjuhvvlrq/ wkh uhjuhvvlrqv ehfrph h{0
wuhpho| xqvwdeoh zlwk uhvshfw wr vl}h dqg vljq ri wkh rwkhu lqfoxghg yduldeohv
lq wkh zdjh htxdwlrq1 Dv dq dowhuqdwlyh wr wkh �{hg h�hfw hvwlpdwlrq zh kdyh
hvwlpdwhg wkh prgho lq rqh0|hdu gl�huhqfhv1 Dv h{shfwhg/ wklv grhv qrw fkdqjh
wkh uhvxowv qrwdeo|/ dqg vlqfh wkh �{hg h�hfw hvwlpdwlrq lv h{sorlwlqj wkh sdqho
lqirupdwlrq lq wkh vdpsoh pruh lqwhqvlyho| dqg h!flhqwo|/ zh suhihu wkh �{hg
h�hfw wudqvirupdwlrq1 Wkh hvwlpdwhg zdjh htxdwlrq kdv wkh irup

orj z�| @ �� . {�|� . }�� . %�|

zkhuh {�| dqg }� duh yhfwruv ri h{sodqdwru| wlph ydu|lqj dqg wlph frqvwdqw
yduldeohv/ uhvshfwlyho|/ � dqg � duh yhfwruv ri sdudphwhuv/ dqg d� lv dq lqgl0
ylgxdo frqvwdqw whup zklfk fdswxuhv xqrevhuyhg wlph frqvwdqw khwhurjhqhlw|1
Wkh �{hg h�hfw wudqvirupdwlrq/ jlyhq e|

orj z�| � orj z� @ +{�| � {�,� . %�| � %�

zkhuh {� lv wkh lqglylgxdo vshfl�f dyhudjh ri {�|> holplqdwhv wkh lqglylgxdo
vshfl�f lqwhufhswv dv zhoo dv wkh wlph frqvwdqw yduldeohv1
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Table 2. Test of Instruments. Dependent variable Residual Error Term.
(Standard errors in parentheses)
0HQ Unskilled

(SID)
Metal Clerical

(HK)
Building &
Constr.

Academic
(AC)

Age -0.001
������)

-0.008
�������

-0.004
�������

-0.008
�������

0.000
�������

Age squared/100 0.000
�������

0.009
�������

0.004
�������

0.008
�������

-0.000
�������

Other income/DKK100,000 0.027
�������

-0.001
�������

-0.002
�������

0.004
�������

0.006
�������

Negative wealth/DKK100,000 0.001
�������

-0.001
�������

-0.001
�������

0.000
�������

0.001
�������

Positive wealth/DKK100,000 -0.000
�������

0.001
�������

0.004
�������

0.002
�������

0.001
�������

Province (0/1) 0.001
�������

0.001
�������

-0.001
�������

0.001
�������

0.002
�������

Years of education -0.000
�������

-0.000
�������

-0.000
�������

0.000
�������

0.000
�������

Married (0/1) -0.003
�������

-0.005
�������

-0.004
�������

-0.001
�������

0.006
�������

Owner of house (0/1) -0.007
�������

-0.004
�������

-0.016
�������

-0.012
�������

0.006
�������

R2 0.002 0.017 0.010 0.011 0.005

:RPHQ Unskilled
(SID)

Female Union
(KAD)

Clerical
(HK)

Age 0.004
�������

-0.002
�������

-0.001
�������

Age squared/100 -0.005
�������

0.001
�������

0.000
�������

Other income/DKK100,000 -0.033
�������

0.068
�������

0.014
�������

Negative wealth/DKK100,000 0.002
�������

0.010
�������

0.001
�������

Positive wealth/DKK100,000 0.004
�������

-0.003
�������

-0.001
�������

Province (0/1) 0.012
�������

-0.006
�������

-0.006
�������

Year of education -0.000
�������

-0.002
�������

0.001
�������

Married (0/1) -0.012
�������

0.005
�������

0.011
�������

Owner of house (0/1) -0.021
�������

-0.022
�������

-0.003
�������

R2 0.008 0.009 0.002



91 UHVXOWV

Wkh uhvxowv iurp wkh �{hg h�hfwv hvwlpdwlrqv ri zdjh ixqfwlrqv iru vhsdudwh
jhqghu dqg xqlrq fdwhjrulhv duh vkrzq lq Wdeoh 61 Lq rwkhu hpslulfdo vwxglhv
ri kxpdq fdslwdo ixqfwlrqv/ vhh h1j1 Urvkrop dqg Vplwk +4<<9,/ lw lv xvxdoo|
irxqg wkdw wkh frh!flhqwv wr wkh h{shulhqfh dqg h{shulhqfh vtxduhg yduldeohv
duh srvlwlyh dqg qhjdwlyh/ uhvshfwlyho|/ dqg qxphulfdoo| odujhu iru phq wkdq
iru zrphq1 Wkh uhvxowv lq Wdeoh 6 duh lq olqh zlwk wkh uhvxowv irxqg lq rwkhu
hpslulfdo vwxglhv1 Wkh frh!flhqw ri wkh h{shulhqfh vtxduhg yduldeoh lv vljqli0
lfdqwo| qhjdwlyh iru phq/ exw lqvljql�fdqw iru zrphq1 Krzhyhu/ wkh fduhhu
sur�oh pd| eh fdswxuhg uhodwlyho| srruo| ehfdxvh zh gr qrw kdyh lqirupdwlrq
rq �up0vshfl�f whqxuh/ surprwlrq hwf1 Wkhuhiruh/ lw pljkw eh vxvshfwhg wkdw
fduhhu h�hfwv duh dovr sduwo| fdswxuhg e| wkh frqvxphu sulfh lqgh{ yduldeoh/
orj FSL/ li yduldwlrq lq wklv yduldeoh lv srvlwlyho| fruuhodwhg zlwk lqglylgxdo
zdjh lqfuhdvhv1 D sulrul wkh frh!flhqw wr wkh FSL yduldeoh vkrxog eh ohvv wkdq
rqh9/ exw iru wkh dfdghplf xqlrq/ wkh frh!flhqw lv vljql�fdqwo| odujhu wkdq
rqh1 Wklv pd| lqglfdwh wkdw lqglylgxdo zdjh lqfuhdvhv ryhu wkh fduhhu sur�oh
gxulqj wkh revhuydwlrq shulrg kdyh ehhq fdswxuhg e| wkh pdfur yduldeoh iru
wkh frqvxphu sulfhv1 Wkh FSL frh!flhqw lv vljql�fdqwo| vpdoohu wkdq rqh iru
ihpdoh xqlrqv1

Odjjhg lqglylgxdo xqhpsor|phqw jhqhudoo| kdv d qhjdwlyh lq xhqfh rq wkh
zdjh udwh1 Wkh jhqhudo lpsuhvvlrq iurp Wdeoh 6 lv wkdw wkh xqlrq xqhpsor|0
phqw udwh lv grplqdwlqj wkh lqglylgxdo xqhpsor|phqw udwh lq wkh pdoh xqlrqv/
exw vwloo lqglylgxdo xqhpsor|phqw vhhpv wr eh d vwurqj qhjdwlyh vljqdo ru wr
kdyh qhjdwlyh kxpdq fdslwdo h�hfwv iru dfdghplf dqg fohulfdo pdoh zrunhuv1
Iru zrphq wkh qhjdwlyh h�hfwv ri lqglylgxdo dqg xqlrq xqhpsor|phqw duh
pdlqo| surqrxqfhg iru wkh yhu| khwhurjhqhrxv jurxs ri fohulfdo zrunhuv/ zkloh
wkh xqhpsor|phqw yduldeohv duh lqvljql�fdqw iru wkh ihpdoh xqlrq +NDG,1

Lq doo xqlrq jurxsv/ pdoh dv zhoo dv ihpdoh/ wkh orj krxuo| frpshqvdwlrq udwh
ri wkh xqhpsor|phqw lqvxudqfh vfkhph kdv d kljko| vljql�fdqw dqg srvlwlyh
h�hfw1 Wkh h�hfw lv frqvlghudeo| odujhu iru wkh ihpdoh xqlrq jurxsv1 Wklv uhvxow
pd| lqglfdwh wkdw wkh xqhpsor|phqw frpshqvdwlrq udwh/ zklfk lq Ghqpdun
lv <3 shu fhqw ri wkh zdjh udwh iru orz0zdjh jurxsv +exw frqvlghudeo| orzhu
iru kljk0zdjh jurxsv gxh wr wkh uhodwlyho| orz  dw ohyho, zrunv olnh d  rru
rq wkh zdjh glvwulexwlrq1 Vlqfh d odujhu iudfwlrq ri wkh zrphq lq wkh wkuhh
xqlrq jurxsv lqfoxghg lq wklv vwxg| duh vlwxdwhg lq wkh orzhu sduw ri wkh zdjh

9 Lw vkrxog eh ohvv wkdq rqh gxh wr wkh idfw wkdw xqhpsor|phqw ehqh�wv diwhu wd{ duh
phdvxuhg lq qrplqdo whupv dqg wkhuhiruh lqfoxgh vrph ri wkh sulfh h�hfw1
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glvwulexwlrq/ wklv pd| eh dq h{sodqdwlrq ri wkh odujh srvlwlyh frh!flhqw ri wkh
frpshqvdwlrq udwh1

Lq doo jhqghu dqg xqlrq jurxsv/ wkh frh!flhqw ri wkh dyhudjh wd{ yduldeoh
+4 � W @, lv vljql�fdqwo| qhjdwlyh1 Wkxv/ dq lqfuhdvh ri wkh dyhudjh wd{ udwh
whqgv wr lqfuhdvh wkh zdjh1 Krzhyhu/ wkh uhvxow lv d udwkhu xqfrqwuryhuvldo
�qglqj vlqfh wklv lv lq djuhhphqw zlwk prvw wkhruhwlfdo prghov edvhg rq hlwkhu
xqlrq ehkdylrxu/ vhdufk wkhru|/ h!flhqf| zdjh vhwwlqj ru frpshwlwlyh oderxu
pdunhwv1

Wkh uhvxowv lq Wdeoh 6 vkrz wkdw wkh hpslulfdo uhvxowv frqfhuqlqj wkh h�hfw ri
wkh pdujlqdo wd{ udwh duh qrw xqdpeljxrxv1 Lq doo pdoh xqlrq jurxsv h{fhsw
exloglqj dqg frqvwuxfwlrq/ wkh frh!flhqw ri +4� w, lv vljql�fdqwo| srvlwlyh lq
olqh zlwk wkh vwdqgdug wkhruhwlfdo uhvxow lq prghov ri lpshuihfw oderxu pdu0
nhwv1 Lq wkh wkuhh ihpdoh jurxsv/ wkh frh!flhqw lv lqvljql�fdqw1 Ilqdoo|/ wkh
frh!flhqw lv vljql�fdqwo| qhjdwlyh iru pdoh zrunhuv ri wkh Exloglqj dqg Frq0
vwuxfwlrq Xqlrq/ lqglfdwlqj hlwkhu d frpshwlwlyh oderxu pdunhw ru dq lpshuihfw
oderxu pdunhw zkhuh wkh khwhurjhqhlw| ri wkh xqlrq phpehuv lpsolhv wkdw wkh
wudglwlrqdo vljq ri wkh h�hfw lv uhyhuvhg dv h{sodlqhg lq wkh suhylrxv vhfwlrq1
Wkxv/ wkh vwdqgdug uhvxow ri dq lpshuihfw oderxu pdunhw lv pdlqo| frq�uphg
iru wkh pdoh xqlrqv/ zkloh wkh ihpdoh xqlrqv duh hlwkhu grplqdwhg e| khw0
hurjhqhlw| h�hfw lq wkh surgxfwlylw| ru d pruh frpshwlwlyh oderxu pdunhw/ vr
wkdw wkh wudglwlrqdo vljq ri dq lqfuhdvh lq wkh pdujlqdo wd{ udwh lq dq lpshuihfw
oderxu pdunhw lv uhyhuvhg1 Lw lv qrw reylrxv wkdw wkh xqlrq srzhu vkrxog gl�hu
ehwzhhq phq dqg zrphq lq wkh xqlrqv rujdqlvlqj erwk jhqghu/ h1j1 Xqvnloohg
Zrunhuv* Xqlrq +VlG, dqg Fohulfdo Zrunhuv* Xqlrq +KN,1 Rq wkh frqwudu|
lw lv pruh sodxvleoh wkdw wkh uhvxowv lq Wdeoh 6 duh gulyhq e| gl�huhqfhv lq
wkh glvwulexwlrqv ri surgxfwlylw| ehwzhhq xqlrq phpehuv1 Wklv h{sodqdwlrq
suredeo| dovr dssolhv wr wkh zrunhuv lq wkh Exloglqj dqg Frqvwuxfwlrq Fduwho1

Wr frqfoxgh/ wkh hpslulfdo uhvxowv irxqg lq wklv vwxg| vhhp wr jlyh d pruh dp0
eljxrxv slfwxuh frpsduhg wr hduolhu Gdqlvk hpslulfdo uhvhdufk edvhg rq pdfur
gdwd suhvhqwhg lq Kdqvhq hw do1 +4<<8, dqg Orfnzrrg hw do1 +4<<8, frqfhuqlqj
vxssruw wr wkh ylhz wkdw surjuhvvlyh wd{hv pd| eh zdjh prghudwlqj1 Wklv
uhvxow rqo| vhhpv wr krog lq vrph ri wkh Gdqlvk xqlrqv dqg pdlqo| iru wkh
pdoh oderxu pdunhw1 Hyhq lq wkhvh fdvhv/ wkh h�hfwv vhhp wr eh pxfk pruh
olplwhg wkdq lq wkh pdfur vwxglhv1
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Table 3. Fixed effect estimation of wage function. Dependent variable log
hourly wage rate (standard errors in parentheses)

0HQ
Unskilled
(SID)

Metal Clerical
(HK)

Building
& Constr.

Academic
(AC)

Experience 0.016
�������

0.018
�������

0.049
�������

-0.000
�������

0.046
�������

Experience squared/100 -0.027
�������

-0.036
(������

-0.076
�������

-0.036
�������

-0.100
�������

LogCPI 0.752
�������

0.952
�������

0.929
�������

1.100
�������

1.397
�������

Log Hourly potential UI compensation,
DKK

0.461
�������

0.307
�������

0.352
�������

0.376
�������

0.212
�������

Lagged individual unemployment [0,1] -0.007
�������

-0.036
�������

-0.150
�������

0.024
�������

-0.159
�������

Union unemployment [0,1] -0.403
�������

-0.632
�������

-1.451
�������

-3.065
�������

-0.387
�������

Log(1-tave) -0.435
�������

-0.359
�������

-0.197
�������

-0.164
�������

-0.270
�������

Log(1-tm) 0.185
�������

0.426
�������

0.388
�������

-0.173
�������

0.498
�������

R2 0.58 0.67 0.70 0.63 0.79

Number of observations 14335 7697 4085 6233 2987

([SODQDWRU\�SRZHU��,QVWUXPHQW
UHJUHVVLRQ

R2, Log(1-tave) regression 0.42 0.55 0.51 0.51 0.53

R2, Log(1-tm) regression 0.14 0.19 0.31 0.24 0.31

R2, Union unemployment regression 0.87 0.73 0.83 0.76 0.93



7DEOH����(continued)

:RPHQ
Unskilled
(SID)

Female Union
(KAD)

Clerical
(HK)

Experience 0.005
�������

-0.001
�������

0.002
�������

Experience squared/100 0.010
�������

0.011
������)

-0.008
�������

LogCPI 0.397
�������

0.794
�������

0.304
�������

Log Hourly potential UI compensation,
DKK

0.618
�������

0.476
�������

0.935
�������

Lagged individual unemployment [0,1] -0.099
�������

-0.007
�������

-0.085
�������

Union unemployment [0,1] -0.281
�������

0.819
�������

-0.467
�������

Log(1-tave) -0.864
�������

-0.651
�������

-0.947
�������

Log(1-tm) -0.366
�������

0.201
�������

-0.138
�������

R2 0.61 0.57 0.64

Number of observations 1109 3419 10339

([SODQDWRU\�SRZHU��,QVWUXPHQW
UHJUHVVLRQ

R2, Log(1-tave) regression 0.29 0.25 0.35

R2, Log(1-tm) regression 0.18 0.11 0.23

R2, Union unemployment regression 0.73 0.64 0.75



UHIHUHQFHV

Eodqfkdug/ R1 dqg Q1 Nlr|wdnl +4<;:,= �Prqrsrolvwlf Frpshwlwlrq dqg wkh
H�hfw rq Djjuhjdwh Ghpdqg�/ Dphulfdq Hfrqrplf Uhylhz/ ::/ 97:09991

Hfrqrplf Frxqflo +4<<:,= Wkh Gdqlvk Hfrqrp|/ Dxwxpq 4<<:1 Frshqkdjhq=
Hfrqrplf Frxqflo1

Hxurshdq Frpplvvlrq +4<<7,= Jurzwk/ Frpshwlwlyhqhvv/ Hpsor|phqw= Wkh
Fkdoohqjhv dqg Zd|v iruzdug lqwr wkh 54vw1 Fhqwxu|/ Hxurshdq Frpplvvlrq1

Kdqvhq/ F1 W1/ O1 K1 Shghuvhq dqg W1 Voûn +4<<8,= �Surjuhvvlyh Wd{dwlrq/
Zdjhv/ dqg Dfwlylw| lq d Vpdoo/ Rshq Hfrqrp|�/Frshqkdjhq Exvlqhvv Vfkrro=
HSUX/ Zrunlqj sdshu 4<<80541

Krho/ P1 +4<<3,= �H!flhqf|Zdjhv dqg Lqfrph Wd{hv�/ Mrxuqdo ri Hfrqrplfv/
84+4,/ ;<0<<1

Orfnzrrg/ E1 dqg D1 Pdqqlqj +4<<6,= �Zdjh Vhwwlqj dqg wkh Wd{ V|vwhp=
Wkhru| dqg Hylghqfh iru Xqlwhg Nlqjgrp�/ Mrxuqdo ri Sxeolf Hfrqrplfv/ 85/
405<1

Orfnzrrg/ E1/ W1 Voûn dqg W1 Wudqév +4<<8,=�Surjuhvvlyh Wd{dwlrq dqg Zdjh
Vhwwlqj= Vrph Hylghqfh iru Ghqpdun�/ Frshqkdjhq Exvlqhvv Vfkrro= HSUX/
Zrunlqj sdshu 4<<80531

PdfGrqdog/ L1 dqg U1 Vrorz +4<;4,= �Zdjh Edujdlqlqj dqg Hpsor|phqw�/
Dphulfdq Hfrqrplf Uhylhz/ :4/ ;<90<3;1

Pdofrpvrq/ M1 P1 dqg Q1 Vduwru +4<;:,= �Wd{ sxvk lq dwlrq lq d xqlrql}hg
oderxu pdunhw�/ Hxurshdq Hfrqrplf Uhylhz/ 64/ 48;40<91

Qlfrodlvhq/ V1 +4<<:,= �Lqglylgxho oûq ylqghu iuhp�/ Duehmgvpdunhgvsrolwlvn
Djhqgd/ Frshqkdjhq= Gdqvn Duehmgvjlyhuiruhqlqj1

RHFG +4<<9,= Hpsor|phqw Rxworrn/ Sdulv

Shghuvhq/ S1 M1 dqg Q1 Vplwk +4<<8,= �Wkh Zhoiduh Vwdwh dqg wkh Oderxu
Pdunhw�/ Xqlyhuvlw| ri Ddukxv ) Ddukxv Vfkrro ri Exvlqhvv= Fhqwhu iru Oderxu
Pdunhw dqg Vrfldo Uhvhdufk/ Zrunlqj sdshu <804:1

Slvdxur/ J1 +4<<4,= �Wkh H�hfw ri Wd{hv lq H!flhqf| Zdjh Prghov�/ Mrxuqdo
ri Sxeolf Hfrqrplfv/ 79/ 5870:<1

Urvkrop/ P1 dqg Q1 Vplwk +4<<9,=�Wkh Gdqlvk Jhqghu Zdjh Jds lq wkh
4<;3v= D Sdqho Gdwd Vwxg|�/ R{irug Hfrqrplf Sdshuv/ 7;/ 5870:<1
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Dsshqgl{ 4= Ghulydwlrq ri wkh Qdvk0Edujdlqlqj Vroxwlrq
Wkh pd{lplvdwlrq sureohp lv jlyhq dv
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Dsshqgl{ 5= Surri ri h{lvwhqfh ri d sduwldo htxloleulxp
Wkh lghd lv wr vkrz wkdw ghpdqg uhodwlrqvkls +61<, lpsolhv d kljkhu plqlpxp
zdjh iru wkh hpsor|phqw jrlqj wr }hur wkdq wkh plqlpxp zdjh fxuyh +6147,/
vlploduo| iru wkh hpsor|phqw jrlqj wrzdugv ixoo hpsor|phqw wkh ghpdqg uh0
odwlrqvkls lpsolhv d orzhu plqlpxp zdjh wkdq wkh plqlpxp zdjh fxuyh1 E|
frqwlqxlw| wklv lpsolhv h{lvwhqfh ri d sduwldo htxloleulxp1
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plqlpxp zdjh fxuyh1 Lq wkh olplw iru u $ 4 zh kdyh wr frpsduh +-, wr +--,1
Iru 3 ? � ? 4 d vx!flhqw frqglwlrq iru wkh plqlpxp zdjh ghwhuplqhg iurp
wkh plqlpxp zdjh fxuyh wr h{fhhg wkh plqlpxp zdjh ghwhuplqhg iurp wkh
ghpdqg vlgh lv wkdw � +4, @ 3> l1h1 wkdw wkh ohdvw surgxfwlyh lq wkh hfrqrp|
fdqqrw frqwulexwh wr surgxfwlrq1 Jlyhq wklv frqglwlrq d sduwldo htxloleulxp
h{lvwv1
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Dsshqgl{ 6= Surri ri xqltxhqhvv ri d sduwldo htxloleulxp
Wr suryh xqltxhqhvv zh vkrz wkdw wkh vorsh ri wkh ghpdqg ghwhuplqhg plql0
pxp zdjh lv pruh qhjdwlyh wkdq wkh vorsh ri wkh plqlpxp zdjh lq d sduwldo
htxloleulxp1 Wkhuhiruh wkh htxloleulxp lv xqltxh1 Wkh uhvxow krogv vxemhfw wr
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H{sorlwlqj wkh idfw wkdw zh dqdo|vh d sduwldo htxloleulxp/ zh qrz lqwurgxfh
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The Working Paper Series of the Economic Modelling Unit of Statistics Denmark
documents the development of the two models, DREAM and ADAM. DREAM
(Danish Rational Economic Agents Model) is a relatively new computable general
equilibrium model, whereas ADAM (Aggregate Danish Annual Model) is a Danish
macroeconometric model used by e.g. government agencies.

The Working Paper Series contains documentation of parts of the models, topic
booklets, and examples of using the models for specific policy analyses. Further-
more, the series contains analyses of relevant macroeconomic problems – analyses of
both theoretical and empirical nature. Some of the papers discuss topics of common
interest for both modelling traditions.

The intention is to publish about 10-15 working papers on a yearly basis, and the
papers will be written in either English or Danish. Danish papers will contain an
abstract in English. If you are interested in back numbers or in receiving the Working
Paper Series, phone the Economic Modelling Unit at (+45) 39 17 32 02, fax us at
(+45) 39 17 39 99, or e-mail us at dream@dst.dk or adam@dst.dk. Alternatively, you
can also visit our Internet home pages at http://www.dst.dk, and download the
Working Paper Series from there.
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