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An earned income tax credit is introduced in a dynamic CGE model with overlapping
generations and imperfectly competitive labor market segments. The model is
calibrated to a 10 percent sample of a register of all persons and workplaces in
Denmark and scaled to the level of National Accounts. Each labor market segment is
covered by a collective bargaining agreement, except one that is competitive. In all
segments a distribution of workers with different productivity exists.

A tax credit, which increases the net income of the poorest full-time employed
workers in the economy by DKK 5000, reduces unemployment by 2.5 percentage
points. Since the marginally employed have a productivity lower than the average
worker, employment measured in productivity units increases only by approximately
1.5 percentage points. Women and younger generations tend to gain from the policy.

The effect of the policy depends crucially on the initial level of unemployment
because the productivity distributions are highly non-linear: if the initial level of
unemployment is halved to 5% so are the effects of unemployment and employment.

-(/�FODVVLILFDWLRQ: D58, J51, H24, D91.

                                                
* A short version of the present paper focusing on the results and basic ideas and omitting the
documentation of the full modelling and calibration of the disaggregated labor market is forthcoming
in Harrison, Jensen, Pedersen and Rutherford (eds.): 8VLQJ�'\QDPLF�*HQHUDO�(TXLOLEULXP�0RGHOV�IRU
3ROLF\�$QDO\VLV from North Holland Publishers.
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41 Lqwurgxfwlrq

Shuvlvwhqw xqhpsor|phqw kdv ehhq d pdmru sureohp lq prvw Hxurshdq frxqwulhv
iru doprvw wkuhh ghfdghv1 Wkhuhiruh/ phdvxuhv wkdw srwhqwldoo| uhgxfh wklv vwuxf0
wxudo xqhpsor|phqw sureohp duh rq wkh srolwlfdo djhqgd lq prvw Hxurshdq frxq0
wulhv1 Gxulqj wkh 4<<3v hduqhg lqfrph wd{ fuhglw +HLWF, vfkhphv kdyh ehfrph
dq lvvxh lq wkh Hxurshdq xqhpsor|phqw srolf| glvfxvvlrq +vhh h1j1 Hxurshdq
Frpplvvlrq +4<<7, dqg RHFG +4<<9,,14

Wkh h{shfwhg hpsor|phqw h�hfwv ri dq HLWF vfkhph ghshqg fuxfldoo| rq wkh
lqvwlwxwlrqv lq wkh hfrqrp| lqwr zklfk wkh vfkhph lv lqwurgxfhg1 Lq wklv sdshu
zh zloo dujxh wkdw wkh lqvwlwxwlrqv ri wkh Gdqlvk oderu pdunhw duh olnho| wr jhq0
hudwh uhodwlyho| odujh hpsor|phqw h�hfwv ri HLWF vfkhphv1 Wkh edvlf uhdvrqv iru
wklv duh wkdw wkh Gdqlvk oderu pdunhw lv kljko| rujdql}hg dqg wkdw edujdlqlqj
frqwudfwv duh vshfl�hg dv plqlpxp zdjh frqwudfwv1 Ixuwkhupruh/ Gdqlvk suh0
wd{ xqhpsor|phqw ehqh�wv duh lqgh{hg wr wkh suh0wd{ zdjh udwh/ dqg wkhuhiruh/
lqwurgxfwlrq ri dq HLWF lv d zd| wr uhgxfh wkh uhsodfhphqw udwlr +wkh udwlr ri
xqhpsor|phqw ehqh�wv diwhu wd{ wr zdjhv diwhu wd{, iru d jlyhq suh0wd{ zdjh1

Wkh olwhudwxuh rq wkh hpsor|phqw h�hfwv ri HLWF vfkhphv irfxvhv rq wkh iroorzlqj
lvvxhv= Wkh h�hfw ri wkh HLWF vfkhph rq wkh uhsodfhphqw udwlr/ wkh �qdqflqj ri
wkh HLWF vfkhph/ dqg wkh h�hfw ri fkdqjhv lq wkh surjuhvvlylw| ri wkh wd{ v|vwhp
rq zdjh irupdwlrq1 Wr wkhvh lvvxhv wkh suhvhqw sdshu dggv wkh w|sh ri zdjh
frqwudfw frqvlghuhg1

Wkh lqwhudfwlrq ehwzhhq wkh wd{ v|vwhp dqg wkh xqhpsor|phqw ehqh�w v|vwhp
lv wkh wrslf lq/ h1j1/ Eryhqehuj dqg Ydq ghu Sorhj +4<<7, dqg Slvvdulghv +4<<;,1
Wkhvh sdshuv frqvlghu wkh h�hfw rq xqhpsor|phqw ri uhgxfwlrqv lq wkh hpsor|0
phqw wd{ udwh dqg �qg wkdw lw ghshqgv fuxfldoo| rq wkh lqgh{dwlrq uxohv ri wkh
xqhpsor|phqw ehqh�w vfkhph1 Li xqhpsor|phqw ehqh�wv +diwhu0wd{, duh lqgh{hg
wr wkh diwhu0wd{ zdjhv/ wkhq uhgxflqj wkh dyhudjh wd{ rq zdjhv lv qrw olnho| wr
uhgxfh xqhpsor|phqw vljql�fdqwo|1 Wkh uhdvrq lv wkdw wkh lqfuhdvh lq zdjhv diwhu
wd{ lv sdvvhg rq wkh ehqh�wv diwhu wd{/ dqg wkhuhiruh/ wkh lqfhqwlyhv wr ehfrph
hpsor|hg duh qrw lqfuhdvhg iurp d orzhu uhsodfhphqw udwlr1 Krzhyhu/ li xwlolw|
iurp ohlvxuh lv qrq0}hur/ wkhq xqhpsor|phqw pd| vwloo eh uhgxfhg e| wkh uhgxfwlrq
lq wkh dyhudjh wd{ rq zdjh lqfrph dv wkh wrwdo uhzdug iurp ehlqj hpsor|hg kdv
lqfuhdvhg uhodwlyho| wr wkh dowhuqdwlyh1 Qhyhuwkhohvv wkh �uvw srolf| frqfoxvlrq lv
wkdw hpsor|phqw wd{ fxwv duh +prvw, h�hfwlyh lq uhgxflqj xqhpsor|phqw li wkh|
ohdg wr d uhgxfwlrq lq wkh uhsodfhphqw udwlr1

4Dovr lq Ghqpdun ydulrxv HLWF sursrvdov kdyh ehhq glvfxvvhg +vhh h1j1 wkh Hfrqrplf Frxqflo
+4<<:, dqg Gdqlvk Plqlvwu| ri Exvlqhvv hw do1 +4<<9,,1
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Wkh vhfrqg lvvxh zlwk uhvshfw wr wkh hpsor|phqw h�hfwv ri wkh HLWF vfkhph lv
wkh �qdqflqj ri wkh vfkhph1 Wkh dqdo|vlv ri Slvvdulghv +4<<;, h{solflwo| devwudfwv
iurp wkh idfw wkdw uhyhqxh uhtxluhphqwv ri wkh sxeolf vhfwru pljkw eh �{hg1
Lqwurgxflqj wkh frqvwudlqw wkdw wkh uhyhqxh lv �{hg ohdgv wr wkh txhvwlrq zkhwkhu
vkliwlqj wkh wd{ exughq iurp oderu +ru vshfl�fdoo| iurp hpsor|hg oderu, wr rwkhu
sduwv ri wkh hfrqrp| pd| ghfuhdvh xqhpsor|phqw1 Wklv lv rqh ri wkh wkhphv lq/
h1j1/ wkh glvfxvvlrq ri wkh vr0fdoohg juhhq wd{ uhirupv> vhh/ h1j1/ Qlhovhq/ Shghuvhq
dqg Vûuhqvhq +4<<8,/ Eryhqehuj dqg Ydq ghu Sorhj +4<<;,/ Kropoxqg dqg Nrop
+4<<<, iru d glvfxvvlrq ri wkh srvvleoh srvlwlyh hpsor|phqw h�hfwv ri juhhq wd{
uhirupv1

Lq wkh suhvhqw dqdo|vlv/ zh devwudfw iurp wkh srvvlelolw| ri uhgxflqj wkh hpsor|0
phqw wd{ e| vkliwlqj wkh wd{ exughq wr rwkhu w|shv ri wd{hv dqg irfxv vroho| rq
d uhvwuxfwxulqj ri wkh lqfrph wd{ v|vwhp1 Wklv ohdgv wr wkh wklug lvvxh zlwk uh0
vshfw wr wkh h�hfw ri wkh HLWF vfkhph/ zklfk lv wkh srwhqwldo hpsor|phqw h�hfwv
ri fkdqjlqj pdujlqdo yhuvxv dyhudjh wd{ udwhv1 Uhfhqw olwhudwxuh rq surjuhvvlyh
wd{dwlrq +vhh Orfnzrrg dqg Pdqqlqj +4<<6, dqg Eryhqehuj dqg Ydq ghu Sorhj
+4<<7,, |lhog wkh jhqhudo uhvxow wkdw lqfuhdvhg pdujlqdo wd{ udwhv uhgxfh wkh zdjh
udwh/ dqg lqfuhdvhg dyhudjh wd{ udwhv lqfuhdvh wkh zdjh udwh1 Wkhvh uhvxowv krog
iru lpshuihfw oderu pdunhwv zlwk h{rjhqrxv oderu vxsso|/ zkhuh wkh lpshuihfwlrq
lv fdxvhg e| hlwkhu wkh suhvhqfh ri xqlrqv/ wkh h{lvwhqfh ri h!flhqf| zdjh irupd0
wlrq/ ru wkh suhvhqfh ri iulfwlrqv lq wkh oderu pdunhw +wkh vr0fdoohg vhdufk prghov
ri xqhpsor|phqw,1 Vûuhqvhq +4<<:, surylghv dq ryhuylhz ri wkh wkhruhwlfdo h�hfwv
lq ydulrxv vwdqgdug prghov1

Lq wkh wkhruhwlfdo olwhudwxuh/ wkh fkdqjh lq wkh pdujlqdo wd{ udwh lv frqvlghuhg
d pdujlqdo h�hfw/ l1h1/ wkh dyhudjh wd{ udwh lv dvvxphg frqvwdqw1 Wr lpsohphqw
wkhvh uhvxowv lq uhdo zruog wd{ v|vwhpv lv qr vlpsoh wdvn1 Lq vwdqgdug wkhruhwlfdo
prghov/ zkhuh wkh zdjh udwh lv xqltxh/ d frqvwdqw dyhudjh wd{ udwh iru d yduldeoh
pdujlqdo wd{ udwh lv rewdlqdeoh e| kdylqj wzr wd{ lqvwuxphqwv/ h1j1/ d vlpsoh olqhdu
+surjuhvvlyh, wd{ v|vwhp zlwk d pdujlqdo wd{ udwh dqg d �{hg lqfrph wuhvkrog1 Lq
uhdo zruog gdwd/ zkhuh d glvwulexwlrq ryhu zdjh lqfrph h{lvw/ wkh qxpehu ri wd{
lqvwuxphqw lv/ krzhyhu/ qrw vx!flhqw wr nhhs wkh dyhudjh wd{ udwh frqvwdqw iru doo
lqfrph jurxsv zkhq wkh pdujlqdo wd{ udwh ri d jlyhq lqfrph jurxs lv fkdqjhg1
Shghuvhq/ Vplwk dqg Vwhskhqvhq +4<<;, frqvlghu d vlpsoh olqhdu wd{ v|vwhp dqg d
frqwlqxrxv glvwulexwlrq ri zdjhv dqg gh�qhv d srolf| h{shulphqw wkdw lqfuhdvhv lq
wkh pdujlqdo wd{ udwh iru d �{hg dyhudjh wd{ udwh ri wkh hpsor|hg zlwk wkh orzhvw
zdjh lqfrph1 Jlyhq d vhw ri oderu pdunhw lqvwlwxwlrqv wkdw duh vlplodu wr wkh rqh
xvhg lq wkh suhvhqw sdshu/ lqfoxglqj edujdlqlqj ryhu plqlpxp zdjhv/ lw lv vkrzq
wkdw li hpsor|huv* edujdlqlqj srzhu lv vx!flhqwo| kljk/ wkhq wkh lqfuhdvh lq wkh
pdujlqdo wd{ udwh pd| lqfuhdvh wkh plqlpxp zdjh/ dqg wkhuhiruh wkh wrwdo zdjh
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ri doo hpsor|hg shuvrqv1 Wklv ohdgv wr wkh frqfoxvlrq wkdw li d glvwulexwlrq ryhu
zdjhv h{lvw dqg wkhuh lv d olplwhg qxpehu ri wd{ lqvwuxphqwv/ wkhq uhvwuxfwxulqj
wkh lqfrph wd{ v|vwhp e| lqwurgxflqj dq hpsor|phqw wd{ fuhglw dqg lqfuhdvlqj
wkh pdujlqdo wd{ udwh qhhg qrw jhqhudwh d jhqhudo uhgxfwlrq lq wkh zdjhv lq wkh
hfrqrp| dqg wkhuhiruh dovr qrw d jhqhudo lqfuhdvh lq hpsor|phqw15

Wkh txdol�fdwlrq lpsolhv wkdw wkh h�hfwv ri pdujlqdo dqg dyhudjh wd{ udwhv rq
zdjh irupdwlrq ehfrph dq hpslulfdo txhvwlrq1 Zdjh htxdwlrqv frqwdlqlqj phd0
vxuhv ri dyhudjh dqg pdujlqdo wd{ udwhv kdyh ehhq hvwlpdwhg iru vhyhudo frxq0
wulhv/ vhh Vûuhqvhq +4<<:, iru dq ryhuylhz ri uhvxowv1 Wkh hvwlpdwhg uhodwlrqv duh
jhqhudoo| edvhg rq pdfurhfrqrplf wlph vhulhv zlwk uhodwlyho| ihz revhuydwlrqv1
Wkhuhiruh rqh vkrxog suredeo| qrw hpskdvl}h wkh uhvxowv wrr pxfk1 Krzhyhu/ lq
jhqhudo wkh vwdqgdug uhvxow ri wkh lpshuihfwo| frpshwlwlyh prgho lv yhul�hg1 Dq
h{fhswlrq lv irxqg lq Kdqvhq/ Shghuvhq dqg Voûn +4<<<,/ zkhuh d kljkhu pdujlqdo
wd{ udwh whqgv wr lqfuhdvh wkh zdjh udwh iru zklwh froodu zrunhuv lq Ghqpdun1
Shghuvhq hw do1 +4<<;, hvwlpdwh zdjh htxdwlrqv iru gl�huhqw xqlrq jurxsv edvhg
rq sdqho gdwd ri 4 shufhqw ri wkh Gdqlvk srsxodwlrq iurp 4<;404<<31 Wkhvh hvwl0
pdwlrqv edvhg rq plfur gdwd whqg wr jlyh d vljql�fdqwo| orzhu h�hfw ri wd{dwlrq
rq zdjh irupdwlrq wkdq zdjh htxdwlrqv edvhg rq pdfurhfrqrplf wlph vhulhv1
Ixuwkhupruh/ wkh uhvxowv frqfhuqlqj wkh h�hfw ri wkh pdujlqdo wd{ udwh duh pl{hg1
Iru ihpdoh zrunhuv wkh lqfuhdvhg pdujlqdo wd{ udwh whqg wr kdyh d srvlwlyh h�hfw
rq wkh zdjh/ zkhuhdv wkh rssrvlwh lv wuxh iru prvw pdoh jurxsv1 Ryhudoo wkh h�hfw
ri wkh pdujlqdo wd{ udwh lv vpdoo1

Li wkh surjuhvvlylw| h�hfwv rq zdjh irupdwlrq duh vpdoo/ rqh pd| lqihu wkdw dq
HLWF vfkhph wkdw lv �qdqfhg wkurxjk uhvwuxfwxulqj ri wkh lqfrph wd{ v|vwhp
grhv qrw qhfhvvdulo| ohdg wr d vljql�fdqw lqfuhdvh lq hpsor|phqw li wkh uhsodfh0
phqw udwlr lv qrw uhgxfhg dqg li qr sduw ri wd{ exughq lv vkliwhg dzd| iurp zdjh
lqfrph1 Srvlwlyh hpsor|phqw h�hfwv zloo pdlqo| dsshdu wkurxjk frpsrvlwlrq hi0
ihfwv ehwzhhq gl�huhqw jurxsv ri hpsor|hg1 Vûuhqvhq +4<<:, vlpxodwhv d vwdwlf
FJH prgho zlwk wkuhh w|shv ri oderu +xqvnloohg/ vnloohg/ dqg zklwh froodu zrun0
huv,/ wkuhh r!fldo vhfwruv dqg dq xqghujurxqg hfrqrp|1 Vûuhqvhq frqvlghuv dq
HLWF vfkhph wkdw dprxqwv wr rqh shufhqw ri wkh zdjh lqfrph ri orz zdjh hduq0
huv dqg wzr gl�huhqw �qdqflqj vfkhphv1 Wkh �uvw �qdqflqj vfkhphv lqfoxghv d
kljkhu pdujlqdo wd{ udwh rq oderu dqg wudqvihu lqfrph1 Jlyhq wklv �qdqflqj uxoh

5Dq dgglwlrqdo txdol�fdwlrq wr wkh jhqhudo uhvxow ri lqfuhdvhg surjuhvvlylw| lq lpshuihfw oderu
pdunhwv lv jlyhq lq Kdqvhq hw do1 +4<<8/ 4<<<, zkhuh wkh xqlrq dqg wkh hpsor|huv* frqihghudwlrq
edujdlq ryhu erwk wkh zdjh dqg wkh ohqjwk ri wkh zrunlqj gd|1 Lq wklv fdvh lqfuhdvlqj wkh
pdujlqdo wd{ udwh iru jlyhq dyhudjh wd{ udwh pd| lqfuhdvh wkh zdjh udwh li wkh oderu vxsso|
hodvwlflw| vx!flhqwo| orz dqg wkh edujdlqlqj srzhu ri wkh hpsor|huv frqihghudwlrq vx!flhqwo|
vwurqj1
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wkh HLWF lqfuhdvhv wkh uhsodfhphqw udwlrq dqg vkliwv d sduw ri wkh wd{ exughq
dzd| iurp wkh zdjh hduqhuv1 Ghshqglqj rq wkh hodvwlflwlhv ri wkh zdjh htxdwlrq
zlwk uhvshfw wr wd{ fkdqjhv/ wkh uhgxfwlrq lq wkh r!fldo xqhpsor|phqw lv eh0
wzhhq 314 dqg 319 shufhqwdjh srlqwv1 Jlyhq wkh vhfrqg �qdqflqj uxoh/ wkh HLWF
grhv qrw vkliw wkh wd{ exughq wr dzd| iurp zdjh hduqhuv dqg pdlqwdlqv wkh uhdo
ydoxh ri wkh xqhpsor|phqw ehqh�wv diwhu wd{1 Lq wklv fdvh wkh vlpxodwlrq uhyhdov
wkdw li surjuhvvlylw| h�hfwv rq wkh zdjh irupdwlrq duh vx!flhqwo| vwurqj wkhq
xqhpsor|phqw lv vwloo uhgxfhg e| 317 shufhqwv1 Li surjuhvvlylw| h�hfwv duh zhdn/
wkh uhgxfwlrq lv wxuqhg lqwr dq lqfuhdvh lq xqhpsor|phqw e| 314 shufhqw1

Wklv odwwhu uhvxow lv udwkhu glvfrxudjlqj iurp wkh srlqw ri ylhz ri hfrqrplf srolf|
dv HLWF lv lqwurgxfhg wr lqfuhdvh hpsor|phqw zkloh pdlqwdlqlqj wkh vwdqgdug ri
olylqj iru lqglylgxdov uhfhlylqj xqhpsor|phqw ehqh�wv dqg lqglylgxdov uhfhlylqj
rwkhu wudqvihuv1 Wkh dqdo|vlv suhvhqwhg khuh vwulnhv d pruh srvlwlyh qrwh1

Iurp wkh suhvhqwdwlrq ri wkh suhylrxvo| uhsruwhg uhvxowv/ lw lv reylrxv wkdw wkh
dvvxpswlrqv frqfhuqlqj wkh wd{ h�hfwv rq wkh zdjh fxuyh duh fuxfldo wr wkh uh0
vxowv1 Dv wkh hpslulfdo hvwlpdwhv ri wkhvh h�hfwv gl�hu erwk lq wkh gluhfwlrq dqg
wkh vl}h wkh suhvhqw dqdo|vlv wdnhv d gl�huhqw urxwh e| h{solflwo| fdofxodwlqj wd{
h�hfwv iru wkh zkroh glvwulexwlrq ri zdjhv1 Wkhuhiruh/ wkh pdlq qhz dvshfwv ri wkh
suhvhqw dqdo|vlv lv dq lqwurgxfwlrq ri khwhurjhqhlw| lq wkh irup ri glvwulexwlrqv
ri lqglylgxdo surgxfwlylw| zlwklq d jlyhq oderu pdunhw vhjphqw/ dqg d edujdlqlqj
lqvwlwxwlrq wkdw lv lq olqh zlwk Gdqlvk oderu pdunhw lqvwlwxwlrqv e| kdylqj edu0
jdlqlqj ryhu plqlpxp zdjhv1 D uhodwhg pdmru gl�huhqfh lv wkh uhsuhvhqwdwlrq ri
wkh lqfrph wd{ v|vwhp1 Lq suhylrxv vwxglhv/ olnh Vûuhqvhq*v +4<<:,/ wkh lqfrph
wd{ v|vwhp lv suhvhqwhg e| d pdujlqdo dqg dq dyhudjh wd{ udwh lq wkh zdjh fxuyhv
uhsuhvhqwlqj wkh edujdlqlqj ehkdylru lq hdfk oderu pdunhw vhjphqw1 Lq rxu prg0
hoolqj d glvwulexwlrq ri zdjh lqfrph h{lvwv lq hdfk oderu pdunhw vhjphqw1 Iru
d jlyhq glvwulexwlrq ri jurvv zdjh lqfrphv d glvwulexwlrq ri zdjh lqfrphv diwhu
wd{ lv fdofxodwhg xvlqj d uhsuhvhqwdwlrq ri wkh hqwluh lqfrph wd{ v|vwhp lq Ghq0
pdun1 Wklv lv gl�huhqfh sduwlfxoduo| uhohydqw lq srolf| hydoxdwlrq olnh wkh suhvhqw
rqh/ zkhuh wkh vwuxfwxuh ri wd{dwlrq lv fkdqjhg xvlqj d olplwhg qxpehu ri wd{
lqvwuxphqwv1 Wklv w|sh ri srolf| vkliwv wkh wd{ exughq iurp rqh sduw ri wkh zdjh
glvwulexwlrq wr dqrwkhu dqg wkhuhiruh/ xqlrq ehkdylru lv ghshqgv xsrq wkh vkdsh
ri wkh glvwulexwlrq ri zdjh lqfrph iru wkh sduwlfxodu xqlrq lq txhvwlrq1 Xqlrq
ehkdylru pd| eh d�hfwhg hyhq li erwk wkh pdujlqdo dqg wkh dyhudjh wd{ udwh ri
dyhudjh xqlrq phpehu lv xqd�hfwhg1

Wkh lqwurgxfwlrq ri edujdlqlqj ryhu plqlpxp zdjhv lpso| wkdw +orqj whup, xq0
hpsor|phqw whqg wr eh frqfhqwudwhg dprqj lqglylgxdov zlwk orz ohyhov ri sur0
gxfwlylw| zlwklq hdfk oderu pdunhw vhjphqw1 Wklv lq olqh zlwk gdwd iurp Gdqlvk
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oderu pdunhw dqg wkh pdlq uhdvrq zk| HLWF vfkhphv lv frqvlghuhg d srwhqwldo
srolf| lqvwuxphqw1 Dq HLWF vfkhph ehfrphv d pruh h�hfwlyh lqvwuxphqw li xq0
hpsor|phqw lv frqfhqwudwhg dw wkh orz lqfrph jurxsv dv wkh vfkhph lv ghvljqhg wr
lqfuhdvh wkh hpsor|phqw lqfhqwlyhv ri wklv sduwlfxodu jurxs ri lqglylgxdov1 Wkhuh0
iruh/ fhwhulv sdulexv/ rxu dqdo|vlv whqgv wr lqfuhdvh wkh srvlwlyh hpsor|phqw h�hfwv
ri HLWF vfkhphv uhodwlyh wr suhylrxv dqdo|vhv1

Wkh w|sh ri HLWF vfkhph frqvlghuhg khuh lv gh�qhg dv dq h{wud lqfrph wkuhvkrog
wr zdjh0hduqhuv1 Lq dgglwlrq/ zh uhgxfh wkh sursruwlrqdo oderu pdunhw frqwul0
exwlrq wd{ udwh e| 4 shufhqwdjh srlqw1 Wkh vfkhph lv �qdqfhg e| surjuhvvlyho|
lqfuhdvlqj lq wkh pdujlqdo wd{ udwhv ri wkh Gdqlvk shuvrqdo lqfrph wd{ v|vwhp ri
4<<81 Kljk lqfrph zdjh hduqhuv duh qhw frqwulexwruv wr wkh �qdqflqj ri wkh wd{
fuhglw1 Wkh HLWF lqwurgxfhv dq h{wud lqfrph wuhvkrog iru zdjh hduqhuv ri 44/583
GNN1 Wklv srolf| vkrfn lv 8 wr 9 wlphv odujhu wkdq wkh vkrfn lq Vûuhqvhq +4<<:,1

Wkh HLWF vfkhph dqg wkh dvvrfldwhg �qdqflqj uxoh uhgxfhv wkh uhsodfhphqw
udwh dqg jhqhudwhv d plqru lqfuhdvh lq wkh uhdo xqhpsor|phqw ehqh�wv diwhu wd{1
Wkhuhiruh hpsor|phqw lqfhqwlyhv duh lqfuhdvhg zlwkrxw uhgxflqj wkh vwdqgdug ri
olylqj ri xqhpsor|hg shuvrqv1 Wkhuh lv qr gluhfw vkliwlqj ri wkh wd{ exughq iurp
zdjh hduqhuv wr rwkhu jurxsv1 Krzhyhu/ wkh HLWF vfkhph dqg wkh dvvrfldwhg
�qdqflqj uxoh jhqhudwhv dq lqfuhdvh lq wkh sxeolf gh�flw lq vkruw uxq/ zkhuhdv/
lw lv ixoo| �qdqfhg lq wkh orqj uxq1 Wkhuhiruh/ g|qdplf h�hfwv duh sduw ri wkh
�qdqflqj ri wkh vfkhph1 Wkhvh h�hfwv lqfoxgh lqfuhdvhg uhyhqxhv iurp lqgluhfw
wd{hv/ gxh wr d orqj uxq lqfuhdvh lq frqvxpswlrq1 Revhuyh wkdw wkh uhyhqxh
uhtxluhphqw lv qrw �{hg/ vlqfh wkh dxwrpdwlf uhgxfwlrq lq h{shqglwxuhv iurp wkh
lqfuhdvhg hpsor|phqw lv sduw ri wkh �qdqflqj ri wkh HLWF vfkhph1 Lq wkh orqj
uxq/ wklv �qdqflqj uxoh lv frpsdudeoh wr wkh prvw uhvwulfwlyh fdvh lq Vûuhqvhq
+4<<:,1

Wkh uhvxow ri rxu dqdo|vlv lv wkdw lqwurgxfwlrq ri wkh HLWF ohdgv wr d uhgxfwlrq lq
wkh plqlpxp zdjhv lq doo vhjphqwv ri wkh oderu pdunhw1 Wklv jhqhudwhv lqfuhdvhg
hpsor|phqw ri lqglylgxdov zlwk orz surgxfwlylw| lq wkh hfrqrp|1 Wkhuhiruh/
dyhudjh surgxfwlylw| lv uhgxfhg/ vr wkdw hpsor|phqw phdvxuhg lq qxpehu ri lq0
glylgxdov lqfuhdvhv vljql�fdqwo| pruh wkdq hpsor|phqw lq surgxfwlylw| fruuhfwhg
xqlwv1 Wkhuhiruh/ surgxfwlrq lv ohvv d�hfwhg e| wklv w|sh ri srolf| wkdq xqhp0
sor|phqw phdvxuhg lq shuvrqv1 Lq wklv zd| wkh HLWF vfkhph lv d +sduwldo, fxuh
iru xqhpsor|phqw iru wkh orz lqfrph jurxsv1

Wkh vl}h ri wkh HLWF vfkhph lq wkh suhvhqw vlpxodwlrq lv odujh1 Jlyhq wkh lql0
wldo ohyho ri dfwlylw| dqg lqfrph glvwulexwlrq/ wkh uhyhqxh h�hfw ri wkh xq�qdqfhg
vfkhph lv 516 shu fhqw ri JGS lq 4<<81 Rxu edvh vlpxodwlrq uhvxowv duh wkdw xq0
hpsor|phqw lv uhgxfhg e| 518 shufhqwdjh srlqwv erwk lq wkh orqj dqg lq wkh vkruw
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uxq1 Hpsor|phqw phdvxuhg lq surgxfwlylw| fruuhfwhg xqlwv lv lqfuhdvhg e| 418
shufhqwdjh srlqwv1 Wkh glvwulexwlrq ri lqfrph diwhu wd{ ehfrphv pruh frpsuhvvhg
diwhu wkh lqwurgxfwlrq ri wkh wd{ fuhglw/ dv wkh kljk0lqfrph hduqhuv h{shulhqfh d
ghwhulrudwlrq ri wkh qhw lqfrph/ zkhuhdv/ wkh orz0lqfrph jurxs h{shulhqfh d jdlq
zlwk uhvshfw wr qhw lqfrph1 Frqfhuqlqj wkh glvwulexwlrq ri lqfrph dfurvv jhqghu
dqg djh wkh uhvxow lv wkdw wkh dyhudjh zrpdq/ lq jhqhudo/ ehfrphv ehwwhu r�/
luuhvshfwlyho| ri khu djh1 Wkh vdph lv qrw wuxh iru phq1 Wkh dyhudjh pdq lq wkh
iruwlhv dqg �iwlhv h{shulhqfhv d orvv lq qhw lqfrph/ dqg wkh jdlq iru wkh dyhudjh
pdq lq wkh |rxqjhu jhqhudwlrqv lv orzhu wkdq wkh jdlq iru wkh dyhudjh zrphq
ehorqjlqj wr wkh vdph jhqhudwlrq1 Wkhvh glvwulexwlrqdo h�hfwv dsshdu ehfdxvh
wkh dyhudjh pdq lq hyhu| jhqhudwlrq/ d sulrul/ kdv d kljkhu qhw lqfrph wkdq wkh
dyhudjh zrpdq1 Hvshfldoo| wkh qhjdwlyh h�hfwv h{shulhqfhg dprqj phq lq wkh
iruwlhv dqg �iwlhv duh gxh wr wkh idfw wkdw wkh kljk0lqfrph jurxs lq wkh vrflhw| lv
frqfhqwudwhg lq wkhvh djh jurxsv ri phq1

Gxh wr wkh qrq0olqhdu glvwulexwlrq ri surgxfwlylw| wkh h�hfw ri wkh HLWF vfkhph
ehfrphv kljko| ghshqghqw rq wkh lqlwldo ohyho ri xqhpsor|phqw lq wkh suhvhqw
dqdo|vlv1 Wkhuhiruh/ dq dowhuqdwlyh vfhqdulr/ zklfk kdv d ohyho ri xqhpsor|phqw
zklfk lv dssur{lpdwho| kdoi ri wkh vl}h lq wkh edvh vfhqdulr/ kdv ehhq dqdo|}hg1
Lq wklv fdvh wkh lqfuhdvh lq hpsor|phqw lv uhgxfhg wr 319 shufhqw zkloh lq udwh ri
xqhpsor|phqw lv uhgxfhg e| 417 shufhqwdjh srlqwv1 Wkxv lq wklv fdvh wkh h�hfw
dssur{lpdwho| kdoi wkh vl}h dv wkh h�hfw lq wkh edvh vfhqdulr1

Frpsdulqj wr wkh pdfurhfrqrplf uhvxowv lq Vûuhqvhq +4<<:, e| vfdolqj wkh uhvxowv
8 wlphv wr fruuhfw iru wkh vl}h ri wkh srolf| fkdqjh/ rqh �qgv wkdw phdvxuhg lq wkh
surgxfwlylw| fruuhfwhg xqlwv ri hpsor|phqw rxu edvh vfhqdulr h�hfw lv vpdoohu wkdq
wkh rswlplvwlf fdvh ri wkh vlplodu �qdqflqj vfkhph lq Vûuhqvhq +4<<:,1 Phdvxuhg
lq wkh uhgxfwlrq lq xqhpsor|phqw/ rxu edvh vfhqdulr h�hfw lv odujhu wkdq wkh h�hfw
lq Vûuhqvhq16

Wkh uhvw ri wkh sdshu lv rujdql}hg dv iroorzv= Vhfwlrq 5 jlyhv dq ryhudoo ghvfuls0
wlrq ri wkh Gdqlvk oderu pdunhw/ lqfoxglqj d jhqhudo fkdudfwhul}dwlrq ri wkh ;
vhjphqwv wkdw wkh oderu pdunhw lv glylghg lqwr lq wkh suhvhqw dqdo|vlv1 Wkh vl}h
ri hdfk vhjphqw phdvxuhg lq qxpehu ri lqglylgxdov dqg wkh zdjh glvwulexwlrqv
h{wudfwhg iurp wkh hpslulfdo vdpsoh duh suhvhqwhg1 Wkh wkhruhwlfdo prgho ri wkh
oderu pdunhw lv suhvhqwhg irupdoo| lq wkh vhfrqg kdoi ri wkh vhfwlrq1 Wkh pdfur
hfrqrplf ihdwxuhv ri wkh GUHDP prgho lv ghvfulehg lq vhfwlrq 6/ zkhuhdv wkh

6Wkh Gdqlvk Hfrqrplf Frxqflo +4<<:, �qgv wkdw dq HLWF wkdw lv olplwhg wr orz lqfrph
jurxsv dqg kdv d �qdqflqj uxoh zklfk lv frpsdudeoh wr wkh uxoh lq wkh suhvhqw h{shulphqw
zloo jhqhudwh d 416 shufhqwdjh srlqw lqfuhdvh lq hpsor|phqw1 Wkh uhyhqxh h�hfw ri wkh vfkhph
lv dssur{lpdwho| kdoi ri wkh h�hfw ri wkh vfkhph suhvhqwhg khuh1 Wkh dqdo|vlv ri wkh Gdqlvk
Hfrqrplf Frxqflo lv edvhg rq dq dgmxvwhg yhuvlrq ri wkh prgho lq Vûuhqvhq +4<<:,1
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fdoleudwlrq ri wkh oderu pdunhw lv h{whqvlyho| ghvfulehg lq Dsshqgl{ 41 Wkh vsh0
fl�f hduqhg lqfrph wd{ fuhglw vfkhph dqg wkh h�hfwv iurp lqwurgxflqj wkh vfkhph
lv suhvhqwhg lq vhfwlrq 7 dqg 8 uhvshfwlyho|1 Vhfwlrq 8 dovr lqfoxghv d glvfxvvlrq
ri wkh vhqvlelolw| zlwk uhvshfw wr fhqwudo dvvxpswlrqv1 Frqfoxglqj uhpdunv duh
jlyhq lq vhfwlrq 91

51 Wkh prghoolqj ri wkh Gdqlvk oderu pdunhw

Wkh Gdqlvk oderu pdunhw lv fkdudfwhul}hg e| kljk udwhv ri rujdql}dwlrq rq erwk
vlghv ri wkh pdunhw1 Xqlrq fryhudjh phdvxuhg dv xqlrq phpehuv uhodwlyh wr wkh
wrwdo qxpehu ri zdjh hduqhuv lv ;;13 shufhqw lq 4<<:1 Wrwdo fryhudjh ri �upv
rujdql}hg lq hpsor|huv* dvvrfldwlrqv lv 851: shufhqw lq 4<<:1 +Gdqlvk Hpsor|huv*
Frqihghudwlrq> 4<<;,1 Wkh fryhudjh ri froohfwlyh edujdlqlqj djuhhphqwv gh�qhg
dv wkh qxpehu ri hpsor|hg lq �upv zkhuh pruh wkdq 83 shufhqw ri wkh zrun irufh
lv fryhuhg e| froohfwlyh edujdlqlqj djuhhphqwv uhodwlyh wr wkh wrwdo hpsor|phqw/
zdv ;6 shufhqw +Vwdwlvwlfv Ghqpdun> 4<<:,1

Wkh hpsor|huv* dvvrfldwlrqv duh rujdql}hg dffruglqj wr olqh ri exvlqhvv1 Wudgl0
wlrqdoo| wkh wudgh xqlrqv duh rujdql}hg dv fudiwv xqlrqv1 Krzhyhu/ d vkliw wrzdugv
rujdql}dwlrq dffruglqj wr lqgxvwu| kdv ehhq pdgh lq vrph xqlrqv1 Wkhuhiruh/
wkh xqlrq vwuxfwxuh lq Ghqpdun lv d pl{ ri rujdql}dwlrq dffruglqj wr fudiwv dqg
rujdql}dwlrq dffruglqj wr lqgxvwu|1

Froohfwlyh edujdlqlqj djuhhphqwv duh ghfhqwudol}hg lq wkh vhqvh wkdw wkh hpsor|0
huv* dvvrfldwlrqv whqg wr kdyh dq djuhhphqw zlwk hdfk xqlrq/ dqg wkhvh djuhhphqwv
duh qhjrwldwhg lqglylgxdoo| ehwzhhq wkh wzr sduwlhv1 Edujdlqlqj djuhhphqwv fry0
hulqj qrq0slhfhzrun frqwudfwv lqfoxgh 6 gl�huhqw w|shv ri zdjh irupdwlrq= 4, D
vwdqgdug zdjh frqwudfw zkhuh wkh zdjh ri d jlyhq fdwhjru| ri zrunhuv lv vhw lq wkh
frqwudfw1 5, D plqlpxp zdjh frqwudfw/ zkhuh froohfwlyh edujdlqlqj ghwhuplqhv
wkh plqlpxp zdjh1 Wkh wrwdo zdjh ri hdfk hpsor|hh lv jlyhq dv wkh vxp ri wkh
plqlpxp zdjh dqg d shuvrqdo udlvh1 6, D frqwudfw zlwkrxw froohfwlyh edujdlqlqj
ryhu wkh zdjh1 Lq wklv fdvh/ wkh zdjh lv ghwhuplqhg e| orfdo qhjrwldwlrqv zlwklq
d vshfl�f �up1 Wkh qhjrwldwlrq pd| eh d sxuho| shuvrqdo pdwwhu ehwzhhq wkh
hpsor|hh dqg wkh �up/ ru lw pd| eh d edujdlqlqj ehwzhhq wkh vkrs vwhzdug dqg
wkh pdqdjhuv ri wkh �up1

Wdeoh 4 vkrzv wkh fryhudjh ri hdfk ri wkh wkuhh w|shv ri frqwudfwv lq wkh wkuhh odvw
urxqgv ri froohfwlyh edujdlqlqj ehwzhhq phpehu dvvrfldwlrqv ri GD dqg xqlrqv
rujdql}hg lq OR iurp 4<<6/ 4<<8/ dqg 4<<:2<;17 Wkh plqlpxp zdjh frqwudfw

7GD lv wkh Gdqlvk Ihghudwlrq ri Hpsor|huv/ dqg OR lv Gdqlvk Ihghudwlrq ri Wudgh Xqlrqv/
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lv/ e| idu/ wkh prvw zlghvsuhdg w|sh ri frqwudfw1 Wkh fryhudjh lv phdvxuhg dv
qxpehu ri hpsor|hhv zlwk d jlyhq frqwudfw uhodwlyh wr wkh qxpehu ri hpsor|hhv
zlwk d qrq0slhfhzrun frqwudfw lq �upv rujdql}hg lq GD1

1993 1995 1997/98

Standard wage 16 16 16
Minimum wage 80 73 67
Without wage bargaining 4 11 17
6RXUFH��'DQLVK�(PSOR\HUV
�&RQIHGHUDWLRQ�������

Wdeoh 4= Wkh fryhudjh ri gl�huhqw w|shv ri frqwudfwv1

Wkh Gdqlvk oderu pdunhw lv prghoohg dv dq lpshuihfwo| frpshwlwlyh dqg vhj0
phqwhg pdunhw zlwk edujdlqlqj ryhu plqlpxp zdjhv1 Zdjh irupdwlrq lv vshfl�f
iru hdfk vhjphqw1 Wkhuhiruh/ vhjphqwv uh hfw wkh fryhudjh ri wkh pdlq edujdlq0
lqj djuhhphqwv1 Wkh sulydwh oderu pdunhw ri xqvnloohg zrunhuv lv glylghg lqwr
�yh edujdlqlqj djuhhphqwv/ hdfk fryhulqj d vshfl�f w|sh ri fudiw1 Wkh w|shv duh=
Pdqxidfwxudo zrunhuv/ fohulfdo zrunhuv/ vkrs dvvlvwdqwv/ wudghvphq/ dqg xqvnloohg
zrunhuv1 Lq dgglwlrq wr wkhvh 8 oderu pdunhw vhjphqwv/ wkh prgho frqwdlqv d
vhjphqw ri zklwh froodu zrunhuv wkdw frqvlvwv pdlqo| ri hpsor|hhv lq wkh �qdqfldo
vhfwru> d vhjphqw iru sxuh sxeolf zrunhuv/ zkr qhjrwldwh wkhlu zdjh frqwudfwv
zlwk wkh hpsor|huv lq wkh sxeolf vhfwru> dqg d �kljk lqfrph vhjphqw� gh�qhg dv
hpsor|hhv zlwk dq dfdghplf pdvwhu*v ghjuhh dqg frpsdq| pdqdjhuv1 Wkh odwwhu
vhjphqw lv dvvxphg wr eh shuihfwo| frpshwlwlyh1

Wkh gdwd xvhg wr jhqhudwh wkh hpslulfdo glvwulexwlrq ri hpsor|phqw lq hdfk ri
wkh ; oderu pdunhw vhjphqwv duh edvhg rq d 43 shufhqw vdpsoh iru 4<<8 wdnhq
iurp wkh Gdqlvk orqjlwxglqdo gdwd edvh/ LGD1 LGD lv uhjlvwhu0edvhg gdwdedvh ri
doo shuvrqv dqg doo zrunsodfhv lq Ghqpdun1 +Vhh Vwdwlvwlfv Ghqpdun> 4<<4,1

Lqglylgxdov duh glvwulexwhg dfurvv wkh ; vhjphqwv ri wkh oderu pdunhw dffruglqj wr
wkh GLVFR0fodvvl�fdwlrq frgh +Gdqlvk yhuvlrq ri Lqwhuqdwlrqdo Vwdqgdug Fodvvl�0
fdwlrq ri Rffxsdwlrqv,/ zklfk lv dwwdfkhg wr hdfk revhuydwlrq1 Wkh GLVFR0frgh
lv d 70gljlw frgh vshfli|lqj wkh rffxsdwlrq edvhg rq ohyho ri hgxfdwlrq/ wkh olqh ri
exvlqhvv dqg wkh w|sh ri mre1 +Vhh Vwdwlvwlfv Ghqpdun> 4<<9, Wdeoh 5 vxppdul}hv
wkh uhvxowv ri wkh ghslfwlrq iurp GLVFR0frgh wr oderu pdunhw vhjphqwv dqg vkrzv
wkh uhodwlyh vl}h ri wkh ri hdfk oderu pdunhw vhjphqw1 Wkh wdeoh dovr vkrzv wkh
dyhudjh revhuyhg zdjh udwh iru hdfk vhjphqw1 Dsshqgl{ 5 jlyhv d grfxphqwdwlrq
ri wkh GLVFR frghv dwwdfkhg wr hdfk oderu pdunhw vhjphqw1

wkdw lv/ d ihghudwlrq ri xqlrqv rujdql}lqj eoxh0froodu zrunhuv1
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Average wage (DKK)

Manufactural workers 37.501 19% 139
Clerical workers 32.539 17% 128
Shop assistants 18.989 10% 124
Tradesmen 11.343 6% 139
Unskilled workers 17.591 9% 122
Pure public workers 44.230 23% 133
High-income workers 23.104 12% 203
White collar workers 7.778 4% 163

Total/average 193.075 100% 141

Number of observations

Wdeoh 5= Vxppdu| ri hpslulfdo lqsxw

Hpslulfdo zdjh glvwulexwlrqv duh frqvwuxfwhg rq wkh edvlv ri lqirupdwlrq ri krxuo|
zdjhv iru hdfk lqglylgxdo lq wkh vdpsoh1 Wkhvh glvwulexwlrqv duh vkrzq lq �jxuh 41
Wkh glvwulexwlrqv duh vkrzq dv glvfuhwh froxpqv/ zkhuh wkh �uvw froxpq uhsuhvhqwv
wkh dyhudjh zdjh ri wkh 7 shufhqw ri zrunhuv zkr kdv wkh kljkhvw krxuo| zdjh/
wkh vhfrqg froxpq uhsuhvhqwv wkh dyhudjh zdjh ri wkh qh{w 7 shu fhqw dqg vr rq1

Lq hdfk vhjphqw zlwk lpshuihfw frpshwlwlrq dq hpsor|huv* dvvrfldwlrqv dqg d
xqlrq edujdlqv ryhu plqlpxp zdjhv/ wdnlqj dv jlyhq plqlpxp zdjhv lq rwkhu
oderu pdunhw vhjphqwv1 Wkh edujdlqlqj lv prghoohg xvlqj wkh Qdvk0edujdlqlqj
vroxwlrq> vhh Elqprruh/ Uxelqvwhlq dqg Zrolqvn| +4<;9,1 Wkh hohphqw wkdw glv0
wlqjxlvkhv wkh suhvhqw prghoolqj iurp wkh vwdqgdug Qdvk0edujdlqlqj prgho lv wkh
idfw wkdw lqglylgxdo phpehuv ri d jlyhq xqlrqv uhfhlyh lqglylgxdo zdjhv1 Wkh
zdjh ri dq lqglylgxdo zrunhu lv wkh vxp ri wkh plqlpxp zdjh dqg d shuvrqdo
udlvh1 Wkh shuvrqdo udlvh ghshqgv xsrq wkh surgxfwlylw| ri wkh zrunhu lq txhv0
wlrq1 Wkh surgxfwlylw| ri d vshfl�f zrunhu lv revhuydeoh erwk wr wkh xqlrq dqg
wkh hpsor|huv1

Edujdlqlqj vroxwlrqv lq g|qdplf prghov pd| lqyroyh d glvfxvvlrq ri frpplwphqw
dqg wkh txhvwlrq ri wlph0frqvlvwhqf|/ vhh h1j1 Ydq ghu Sorhj +4<;:,1 Lq wkh suhvhqw
dqdo|vlv/ zh hpsor| wkh g|qdplf FJHprgho ri Vwdwlvwlfv Ghqpdun/ GUHDP +vhh
ehorz iru d suhvhqwdwlrq ri wkh prgho,1 Wkh idfw wkdw wkh �up idfhv frqyh{ frvw ri
lqvwdoodwlrq ri fdslwdo lq GUHDP lpsolhv wkdw wkh txhvwlrq dulvhv lq wkh suhvhqw
dqdo|vlv1 Wklv lv ehfdxvh wkh lqyhvwphqw ghflvlrq ri wkh �up lqwhu dold ghshqgv
rq wkh yhfwru ri ixwxuh zdjhv zkhq wkh �up idfhv frqyh{ frvw ri lqvwdoodwlrq ri
fdslwdo1
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Iljxuh 4= Zdjh glvwulexwlrqv

Wkhuhiruh/ d zdjh sur�oh zlwk orz ixwxuh zdjh udwhv lqfuhdvhv wkh lqfhqwlyh wr
lqyhvw +fhwhulv sdulexv,1 Krzhyhu/ rqfh wkh fdslwdo kdv ehhq lqvwdoohg/ wkh orz
zdjh udwhv duh qrw wlph0frqvlvwhqw zlwk uhvshfw wr wkh remhfw ri wkh xqlrq/ vlqfh
wkh xqlrq fdq h{sorlw wkh idfw wkdw lw lv frvwo| iru wkh �up wr uhgxfh wkh fdslwdo
vwrfn1 Li wkh xqlrq lv qrw frpplwwhg wr wkh ixwxuh zdjh udwhv/ wkhq lw pd|/ xqghu
wkhvh flufxpvwdqfhv/ eh rswlpdo wr euhdn wkh frqwudfw dqg udlvh wkh zdjh fodlpv1
Lq wklv dqdo|vlv zh dvvxph wkdw doo zdjh frqwudfwv duh wlph frqvlvwhqw/ l1h1/ wkhuh
lv qr frpplwphqw wr vljq zdjh frqwudfwv zklfk odvw pruh wkdq rqh shulrg +l1h1 8
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|hduv,1 Wklv lpsolhv wkdw wkh htxloleulxp lv vxe0jdph shuihfw1

Ilqdoo|/ 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

Lq wkh qh{w vxevhfwlrqv/ wkh wkhruhwlfdo prgho ri wkh oderu pdunhw lv suhvhqwhg1
Iru d ohvv irupdo ghvfulswlrq dqg d vlpsol�hg yhuvlrq ri wkh oderu pdunhw vwuxfwxuh/
vhh Shghuvhq/ Vplwk dqg Vwhskhqvhq +4<<;,1

5141 Ghpdqg iru oderu lq wkh sulydwh vhfwru

Iljxuh 5 looxvwudwhv wkh surgxfwlrq whfkqrorj| ri wkh sulydwh surgxfhuv1 Sulydwh
surgxfwlrq lv qrw glylghg lqwr vhfwruv1 Wkh xsshu sduw ri wkh �jxuh rxwolqhv wkh
dvvxphg surgxfwlrq ixqfwlrq/ zklfk lv vshfl�hg dv wzr0idfwru qhvwhg FHV ixqf0
wlrq zlwk d qhvw vwuxfwxuh dv lqglfdwhg lq wkh �jxuh1 Jurvv rxwsxw lv surgxfhg e|
frpelqlqj wkh lqgh{ ri pdwhuldov/ P�

|

dqg wkh ydoxh dgghg lqgh{/ K�

|

1 Pdwhul0
dov duh rewdlqhg e| frpelqlqj jryhuqphqwdoo| surgxfhg pdwhuldov dqg sulydwho|
surgxfhg pdwhuldov1 Ilqdoo|/ sulydwho| surgxfhg pdwhuldov fdq hlwkhu eh ri gr0
phvwlf ru iruhljq ruljlq1 Wkh lqgh{ ri ydoxh dgghg frqvlvwv ri lqsxw ri oderu dqg
fdslwdo1 Wkh fdslwdo vwrfn/ N�

|3�

lv fkdqjhg e| lqyhvwphqwv wkdw pd| eh ri hlwkhu
grphvwlf ru iruhljq ruljlq1 Wkh lqgh{ ri oderu lqsxw/ O�

|

lv d FHV ixqfwlrq zlwk
: gl�huhqw lqsxwv1 Hdfk ri wkhvh lqsxwv/ O��

|

uhsuhvhqwv oderu iurp d jlyhq zdjh
edujdlqlqj vhjphqw1 Zlwklq hdfk edujdlqlqj vhjphqw wkhuh h{lvwv d frqwlqxxp ri
zrunhuv zlwk gl�huhqw surgxfwlylw| ohyhov1 Zh dvvxph iru wkh vdnh ri vlpsolflw|
wkdw zrunhuv iurp d jlyhq edujdlqlqj vhjphqw duh shuihfw vxevwlwxwhv1 Zrunhuv
iurp gl�huhqw edujdlqlqj vhjphqwv duh lpshuihfw vxevwlwxwhv/ dqg wkh hodvwlflw|
ri vxevwlwxwlrq/ �

�u

> lv lghqwlfdo ehwzhhq dq| wzr sdluv ri oderu fdwhjrulhv1
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Iljxuh 5= Surgxfwlrq vwuxfwxuh

Lq wkh edujdlqlqj jdph/ wkh wzr sduwlhv frqvlghu wkh sulfh ri wkh surgxfhg jrrg
dqg wkh sulfh ri pdwhuldov dv jlyhq1 Wkh fdslwdo vwrfn/ N�

|3�

lv suh0ghwhuplqhg/
l1h1 zh dvvxph wkdw zdjh qhjrwldwlrqv wdnh sodfh diwhu wkh fdslwdo vwrfn kdv ehhq
xs0gdwhg exw ehiruh hpsor|phqw ghflvlrqv duh pdgh1 Jlyhq wkhvh dvvxpswlrqv
zh pd| ghulyh wkh iroorzlqj ghpdqg iru wkh djjuhjdwh oderu lqgh{/ zklfk lv
frqvlghuhg frpprq nqrzohgjh18

O�
|

@
�
��

�
Z�

|

��
j

�

M �N�

|3�

+514,

zkhuh ��
�
Z�

|

�
lv ixqfwlrq ri wkh zdjh lqgh{ ri wkh sulydwh vhfwru/ Z�

|

zlwk

�� �
�
Z�

|

�
? 3= Wkh h{solflw h{suhvvlrq lv jlyhq lq dsshqgl{ 61 Wkh zdjh lqgh{

ri wkh sulydwh vhfwru lv gh�qhg dv

Z�

|

@

3
C .[
�'�

�
��
u�

�
j

�

u

�
Z��

|

�
�3j

�

u

4
D

�

�3j
�

u

+515,

zkhuh Z��

|

lv wkh zdjh lqgh{ ri zrunhuv iurp oderu pdunhw vhjphqw m= ��
u

lv wkh
frqvwdqw hodvwlflw| ri vxevwlwxwlrq ehwzhhq zrunhuv iurp gl�huhqw oderu pdunhw

8Wkh ghulydwlrq lv jlyhq lq dsshqgl{ 61
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vhjphqwv lq wkh surgxfwlrq ixqfwlrq ri wkh uhsuhvhqwdwlyh �up ri wkh sulydwh
vhfwru/ ��

u�

A 3 lv d zhljkw sdudphwhu ri lqsxw ri zrunhuv iurp oderu pdunhw
vhjphqw m lq wkh FHV surgxfwlrq ixqfwlrq1

Wkh ghpdqg iru wkh djjuhjdwh oderu lqgh{/ O�
|

kdv wkh vwdqgdug surshuwlhv wkdw
ghpdqg lv ghfuhdvlqj lq wkh djjuhjdwh zdjh lqgh{ dqg lqfuhdvlqj lq wkh suhghwhu0
plqhg vwrfn ri fdslwdo1

Wr ghfrpsrvh wkh ghpdqg iru wkh djjuhjdwh oderu lqgh{ lqwr ghpdqg iru wkh
gl�huhqw fdwhjrulhv ri oderu revhuyh wkdw wkh djjuhjdwh oderu lqgh{ lv gh�qhg dv
d FHV ixqfwlrq ri wkh oderu lqgh{hv ri gl�huhqw fdwhjrulhv ri oderu1

O�
|

@

3
C .[
�'�

��
u�

�
O��
|

�j

�

u

3�

j

�

u

4
D

j

�

u

j

�

u

3�

+516,

zkhuh O��
|

lv lqsxw iurp xqlrq m1 Wkh vwdqgdug FHV ghpdqg uhodwlrqvkls lpsolhv
wkdw wkh ghpdqg iru oderu ri fdwhjru| m |lhogv wkh vwdqgdug lvrhodvwlf ghpdqg
uhodwlrqvkls iru oderu ri fdwhjru| m= Wkh ghpdqg uhodwlrq lv jlyhq e|

O��
|

@
�
��
u�

�
j

�

u

#
Z��

|

Z�

|

$
3j

�

u

O�
|

+517,

Ilqdoo|/ wkh oderu lqgh{ ri fdwhjru| O��
|

> lv jlyhq dv wkh vxp ri oderu lqsxwv dg0
mxvwhg iru wkh surgxfwlylw| ri wkh gl�huhqw zrunhuv1 Wr vlpsoli| wkh pdwkhpdwlfdo
h{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��
|

@
]

6

�

|

f

�� +l, o��
|

+l, gl +518,

zkhuh �� +l, lv d surgxfwlylw| sdudphwhu wkdw phdvxuhv wkh surgxfwlylw| ri d vsh0
fl�f w|sh l ri zrunhuv ri fdwhjru| m1 Dv d frqyhqwlrq ��� +l, ? 3> vr wkdw l @ 3
lv wkh fdwhjru| zlwk wkh kljkhvw surgxfwlylw|1 Iljxuh 4 lv d uhsuhvhqwdwlrq ri wkh
hpslulfdo surshuwlhv ri wkh �� +l, ixqfwlrqv1 o��

|

+l, lv wkh ghpdqg iru oderu ri
surgxfwlylw|0w|sh l lq oderu fdwhjru| m lq wkh sulydwh vhfwru= p�

|

lv d phdvxuh ri
wkh qxpehu ri zrunhuv ri fdwhjru| m=

Zkhq fkrrvlqj wkh ghpdqg iru oderu ri hdfk surgxfwlylw|0w|sh ri oderu fdwhjru|
m wkh �up lv dvvxphg wr plqlpl}h wkh frvw ri d jlyhq ohyho ri wkh oderu lqgh{ ri
fdwhjru| m iru jlyhq zdjhv ri hdfk surgxfwlylw|0w|sh1 Wklv plqlpl}dwlrq sureohp

4:



pd| eh vwdwhg dv

plq
,

��

E��

]
6

�

|

f

z��

|

+l, o��
|

+l, gl

vxemhfw wr
]

6

�

|

f

�� +l, o��
|

+l, gl @ �O��
|

zkhuh z��

|

+l, lv wkh zdjh udwh sdlg wr zrunhuv ri surgxfwlylw|0w|sh l lq oderu
fdwhjru| m> dqg �O��

|

lv d �{hg ohyho ri wkh djjuhjdwh hpsor|phqw ri fdwhjru| m=
Wklv |lhogv wkh iroorzlqj frqglwlrq iru rswlpdolw| iru hdfk surgxfwlylw|0w|sh

��� +l, @ z��

|

+l, > l� o��
|

+l, A 3 +519,

zkhuh � lv wkh Odjudqjh0pxowlsolhu dvvrfldwhg zlwk wkh plqlpl}dwlrq sureohp1
Wkh frqglwlrq krogv iru doo surgxfwlylw| w|shv wkdw duh hpsor|hg1 Glylglqj rqh
�uvw rughu frqglwlrq zlwk dqrwkhu |lhogv

z��

|

+l,

�� +l,
@

z��

|

+k,

��� +k,
� t��

|

> iru doo l> m zkhuh o��
|

+l, > o��
|

+k, A 3 +51:,

+51:, 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 surgxfwlylw|
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��
|

+51;,

Surgxfwlylw|0w|shv qrw hpsor|hg e| wkh �up duh lghqwl�hg e|=

z��

|

+k, A �� +k, t��
|

zklfk vlpso| vwdwhv wkdw surgxfwlylw|0w|sh k ri fdwhjru| m lv qrw surgxfwlyh
hqrxjk wr ehfrph hpsor|hg1

Wkh surgxfwlylw|0fruuhfwhg zdjh iru oderu fdwhjru| m> t��
|

> lv htxdo wr wkh zdjh
lqgh{/ Z��

|

ri fdwhjru| m= Wr vhh wklv zh gh�qh wkh zdjh frvw ri oderu ri fdwhjru|
m dv

Z��

|

O��
|

@
]

6

�

|

f

z��

|

+l, o��
|

+l, gl

lqvhuwlqj wkh frvw plqlpl}lqj uxoh +51;, |lhogv

Z��

|

O��
|

@
]

6

�

|

f

�� +l, t��
|

o��
|

+l, gl @ t��
|

]
6

�

|

f

�� +l, o��
|

+l, gl @ t��
|

O��
|
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zkhuh wkh odvw htxdolw| iroorzv iurp uhodwlrq +518,1 Wkhuhiruh

Z��

|

@ t��
|

+51<,

Xvlqj wkh ghpdqg uhodwlrqvkls iru wkh gl�huhqw qhvwv ri oderu lqsxw zh pd| xvh
wkh uhodwlrqv +514,/ +517,/ dqg +518, wr ghulyh wkh iroorzlqj htxloleulxp frqglwlrq
iru wkh sulydwh vxe0oderu pdunhw ri oderu fdwhjru| m

]
6

�

|

f

�� +l, o��
|

+l, gl @
�
��
u�

�
j

�

u

#
Z��

|

Z�

|

$
3j

�

u �
��

�
Z�

|

��
j

�

M �N�

|3�

+5143,

5151 Ghpdqg iru oderu lq wkh sxeolf vhfwru

Wkh sxeolf vhfwru kdv d surgxfwlrq whfkqrorj| wkdw lv vlplodu +exw qrw lghqwlfdo,
wr wkh sulydwh vhfwru1 Wkh qhvw0vwuxfwxuhv ri wkh wzr whfkqrorjlhv duh wkh vdph exw
wkh hodvwlflwlhv ri vxevwlwxwlrq ehwzhhq wkh ydulrxv w|shv ri lqsxw gl�hu ehwzhhq
wkh wzr vhfwruv1 Lq dgglwlrq wkhuh h{lvwv d fdwhjru| ri oderu zklfk lv rqo| suhvhqw
lq wkh surgxfwlrq ixqfwlrq ri wkh sxeolf vhfwru1

Wr gh�qh d ghpdqg uhodwlrqvkls iru hdfk ri wkh lqsxwv ri wkh sxeolf surgxfwlrq
vhfwru zh dvvxph wkdw wkh sxeolf vhfwru pd{lpl}hv surgxfwlrq ri wkh sxeolf jrrg
jlyhq dq h{rjhqrxv frqvwudlqw rq wkh dqqxdo sxeolf vshqglqj/ zklfk lv dvvxphg
wr eh srolwlfdoo| ghflghg1 Ixuwkhupruh/ zh dvvxph wkdw dovr lqyhvwphqwv lq wkh
sxeolf vhfwru duh jlyhq h{rjhqrxvo| e| wkh srolwlfdo surfhvv1 Wkhuhiruh sxeolf
pdqdjhuv fkrrvh wkh rswlpdo lqsxw ri pdwhuldov dqg wkh gl�huhqw fdwhjrulhv ri
oderu wr vroyh wkh iroorzlqj pd{lpl}dwlrq sureohp

pd{ I
�
PC

|

>KC

�
�NC

|3�

> OC
|

��
vxemhfw wr

SC�

|

PC

|

.ZC

|

OC
|

@ �U
|

zkhuh I
�
PC

|

>KC

�
�NC

|3�

> OC
|

��
lv wkh surgxfwlrq ixqfwlrq ri wkh uhsuhvhqwdwlyh

surgxfwlrq xqlw lq wkh sxeolf vhfwru1 vxshuvfulsw J ghqrwhv sxeolf vhfwru/ vr wkdw
h1j1 SC�

|

lv wkh sulfh lqgh{ ri pdwhuldov xvhg lq wkh sxeolf vhfwru1 Ilqdoo|/ �U
|

> lv
wkh h{rjhqrxvo| jlyhq exgjhw frqvwudlqw ri wkh sxeolf surgxfwlrq1

Xvlqj wkh �uvw rughu frqglwlrqv wr wklv sureohp dqg xvlqj wkh qhvwhg0FHV vwuxf0
wxuh ri wkh surgxfwlrq whfkqrorj| dqg wkh exgjhw frqvwudlqw zh ghulyh wkh iro0
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orzlqj lpsolflw ghpdqg iru wkh djjuhjdwh oderu vxsso| lq wkh sxeolf vhfwru9
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C

t

zkhuh �C
t

lv wkh frqvwdqw hodvwlflw| ri vxevwlwxwlrq ehwzhhq pdwhuldov dqg wkh ydoxh
dgghg lqgh{/ KC= �C

M

lv wkh frqvwdqw hodvwlflw| ri vxevwlwxwlrq ehwzhhq fdslwdo dqg
wkh lqgh{ ri djjuhjdwh oderu lq wkh sxeolf vhfwru1 �C

Mu

> �C
tM

> �C
t�

duh srvlwlyh
sdudphwhuv ri wkh FHV vshfl�fdwlrq ri wkh surgxfwlrq ixqfwlrq1 Ilqdoo|/ � A 3 lv
d sdudphwhu gh�qhg dv

� � �C
M

� 4

�C
M

� �C
t

� 4

�C
t

vr wkdw zh pd| gh�qh wkh ghpdqg iru djjuhjdwh oderu dv wkh iroorzlqj ixqfwlrq

OC
|

@ �C
�
ZC

|

> �NC

|3�

> �U
|

> SC�

|

�
+5144,

Vlqfh wkh qhvw0vwuxfwxuh ri wkh sxeolf vhfwru lv lghqwlfdo wr wkh qhvw0vwuxfwxuh ri wkh
sulydwh vhfwru/ lw iroorzv wkdw wkh djjuhjdwh oderu lqgh{ pd| eh glylghg lqwr oderu
ri gl�huhqw fdwhjrulhv/ hdfk ri zklfk djdlq pd| eh glylghg lqwr d frqwlqxxp
ri surgxfwlylw|0w|shv1 Wkh ghpdqg uhodwlrqv iru hdfk ri wkh vxe0glylvlrqv ri
wkh oderu irufh iroorzv wkh surfhgxuh rxwolqhg lq wkh suhylrxv vxe0vhfwlrq1 Wkh
htxloleulxp frqglwlrq iru wkh vxe0oderu pdunhw wkdw lv vlplodu wr uhodwlrq +5143,
ri wkh sulydwh vhfwru lv jlyhq dv

]
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+5145,

5161 Fkdudfwhul}dwlrq 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 oderu xqlrq dqg dq hpsor|huv* dvvrfldwlrq qhjrwldwh
d plqlpxp zdjh1 Wkh zdjhv ri wkh hpsor|hg shuvrqv duh kljkhu wkdq ru htxdo
wr wklv plqlpxp zdjh1 Dv dq lqlwldo vwhs zh frqvlghu wkh sduwldo htxloleulxp ri d
vhjphqw ri wkh oderu pdunhw iru d jlyhq h{rjhqrxv plqlpxp zdjh1 Iru shuvrqv
zkr kdyh d surgxfwlylw| vx!flhqwo| kljk wr ehfrph hpsor|hg/ jlyhq wkh plqlpxp
zdjh/ zh dvvxph wkdw d vxe0oderu pdunhw zlwk shuihfw frpshwlwlrq h{lvwv vr wkdw
doo shuvrqv zlwk vx!flhqwo| kljk surgxfwlylw| duh hpsor|hg dqg uhfhlyh wkh zdjh

9Wkh h{solflw ghulydwlrq lv vkrzq lq dsshqgl{ 71
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wkdw fohduv wkh vxe0oderu 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|

zr�

|

+l, @ pd{
q
z4�?cr�

|

> �� +l,Z r�

|

r
> v @ S>J +5146,

zkhuh z4�?cr�

|

lv wkh plqlpxp zdjh iru wkh uhohydqw vhjphqw ri wkh oderu pdunhw
lghqwl�hg erwk e| wkh fdwhjru| ri oderu dqg wkh vhfwru lq wkh hfrqrp| +sulydwh/
S> ru sxeolf/ J,1 Li z4�?cr�

|

? �r� +l,Z r�

|

doo zrunhuv ri surgxfwlylw| l uhfhlyh
wkh +frqwlqjhqw frpshwlwlyh, zdjh �r� +l,Z r�

|

dqg duh doo hpsor|hg1 Rq wkh rwkhu
kdqg/ li z4�?cr�

|

A �r� +l,Z r�

|

wkhq zrunhuv ri fdwhjru| l �uhfhlyh� wkh plqlpxp
zdjh dqg duh qrw hpsor|hg

�
or�
|

+l, @ 3
�
1 Wkh erughu ehwzhhq wkhvh wzr uhjlphv

lv jlyhq e| d fdwhjru| ri zrunhuv ur� / fdoohg wkh pdujlqdoo| hpsor|hg surgxfwlylw|
fdwhjru| gh�qhg e|=

z4�?cr�

|

� ��
�
ur�

�
Z r�

|

+5147,

Gxh wr rxu frqyhqwlrq wkdw ��� +l, ? 3> hpsor|phqw lq vhfwru v zloo eh jlyhq e|

or�
|

+l, @

+
or�
|

iru l � ur�
|

3 iru l A ur�
|

> v @ S>J +5148,

5171 Shuihfw prelolw| ehwzhhq vhfwruv

Zh dvvxph wkdw wkhuh lv shuihfw prelolw| ehwzhhq vhfwruv lq wkh hfrqrp| ri doo
w|shv ri surgxfwlylw| lq doo fdwhjrulhv ri oderu1: Wkhuhiruh wkh zdjh ri dq lqglylg0
xdo surgxfwlylw| w|sh pxvw eh lghqwlfdo ehwzhhq vhfwruv li wkh surgxfwlylw| w|sh
lq txhvwlrq lv hpsor|hg lq doo vhfwruv1

z��
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@ zC�

|

li o��
|

A 3 a oC�
|

A 3

Vlqfh wkh lqglylgxdo surgxfwlylw| �� +l, lv qrw vhfwru0vshfl�f zh kdyh wkdw

z�� +l, @ �� +l,Z��

|

@ zC� +l, @ �� +l,ZC�

|

vr wkdw
Z��

|

@ ZC�

|

@ Z �

|

;v> y zkhuh o��
|

A 3 a oC�
|

A 3 +5149,

:Revhuyh wkdw wkhuh h{lvwv d jurxs ri zrunhuv wkdw kdyh vnloov/ zklfk duh rqo| ghpdqghg e|
wkh sxeolf vhfwru1 Iru wklv jurxs wkh suhvhqw vxevhfwlrq lv ri frxuvh qrw uhohydqw1
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Uhodwlrq +5149, vwdwhv wkdw wkh surgxfwlylw| fruuhfwhg zdjh iru d jlyhq fdwhjru|
ri zrunhuv lv lghqwlfdo lq doo vhfwruv ri wkh hfrqrp|1

E| dvvxplqj wkdw wkh plqlpxp zdjh lv wkh vdph lq doo vhfwruv/

z4�?c��

|

@ z4�?cC�

|

+514:,

lw iroorzv iurp +5147,/ +5149, dqg +514:, wkdw wkh pdujlqdo surgxfwlylw|0w|sh/ ur�
|

lv wkh vdph lq doo vhfwruv1
u��
|

@ uC�
|

� u�
|

+514;,

Zh wdnh wklv wr eh wkh fdvh lq wkh iroorzlqj1

Vlqfh zh dvvxph wkdw wkhuh h{lvwv d shuihfw pdunhw iru surgxfwlylw| w|shv zkr
ixo�oo wkh plqlpxp surgxfwlylw| uhtxluhphqw ri wkh plqlpxp zdjh/ wkh wrwdo
hpsor|phqw ri wkhvh surgxfwlylw| w|shv lv htxdo wr wkh wrwdo oderu vxsso|1

Ilqdoo|/ zh dvvxph wkdw wkhuh lv rqh uhsuhvhqwdwlyh djhqw iru hdfk fdwhjru| ri
surgxfwlylw| dqg wkdw wkh lqglylgxdo oderu vxsso| ri wklv djhqw lv jlyhq dv �o1 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 Ghqpdun/
dqg li zh ljqruh wkh srvvlelolw| ri sduw0wlph mrev1

Lq wklv fdvh zh pd| zulwh wrwdo hpsor|phqw dv

o��
|

. oC�
|

@

+
�o iru l � u�

|

3 iru l A u�
|

+514<,

5181 Ghpdqg iru oderu ri fdwhjru| m lq sduwldo htxloleulxp

Jlyhq wkh ghvfulswlrq ri wkh ehkdylru ri wkh �upv lq wkh hfrqrp|/ wkh dvvxpswlrq
ri shuihfw prelolw| ehwzhhq vhfwruv dqg wkh idfw wkdw wkhuh lv d xqltxh plqlpxp
zdjh iru hdfk fdwhjru| ri zrunhuv/ zh pd| ghulyh d uhodwlrq ehwzhhq wkh plqlpxp
zdjh ri wkh vshfl�f fdwhjru| ri zrunhuv dqg wkh ghpdqg iru wklv fdwhjru|1 Wkh
uhodwlrqvkls lv irxqg e| dgglqj +5143, dqg +5145, dqg xvlqj +5147, dqg +514<,1;

;Wkh ghulydwlrq lv vkrzq lv Dsshqgl{ 81
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+5153,

Htxdwlrq +5153, 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�

|

/ vr wkdw wkh qxpehu ri ixoo0hpsor|hg fdwhjrulhv ghfuhdvhv1 Uhodwlrq
+5153, lv wkh oderu ghpdqg uhodwlrqvkls lq wudglwlrqdo zdjh fxuyh 0 oderu ghpdqg
uhsuhvhqwdwlrq ri wkh sduwldo htxloleulxp ri wkh oderu pdunhw iru fdwhjru| m1

5191 Xqlrq ehkdylru

Wr ghwhuplqh wkh zdjh fxuyh zh kdyh wr vhw xs wkh Qdvk0edujdlqlqj sureohp1
Iluvw frqvlghu wkh ehkdylru ri wkh xqlrq ri oderu ri fdwhjru| m1 Wkh xqlrq lv
dvvxphg wr eh xwlolwdulvwlf/ l1h1 wr edujdlq iru d plqlpxp zdjh/ z4�?c� > vr wkdw wkh
vxp ri wkh zrunhuv* xwlolwlhv lv pd{lpl}hg1 Wkh lqfhqwlyh iru wkh xqlrq wr udlvh wkh
plqlpxp zdjh lv wkdw wklv udlvhv wkh wrwdo zdjh ri wkrvh ehfrplqj hpsor|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 oderu udwlr/ zklfk uhgxfhv surgxfwlylw| ri wkh lqglylgxdo zrunhu1

Zh dvvxph wkdw wkh xqlrqv vhw wkh plqlpxp zdjhv lq hdfk shulrg wr pd{lpl}h wkh
vxp ri wkhlu phpehuv olih0wlph xwlolw|1 Krzhyhu/ zh dvvxph wkdw xqlrqv fdqqrw
frpplw wkhpvhoyhv wr vshfl�f zdjh sur�ohv lq wkh ixwxuh dqg wkhuhiruh rqo| wlph0
frqvlvwhqw zdjh fodlpv duh fuhgleoh1 Wklv idfw dqg wkh dvvxpswlrq wkdw wkh xwlolw|
lv dgglwlyho| vhsdudeoh lq ohlvxuh lpso| wkdw wkh xqlrqv vhw wkh plqlpxp zdjh wr
pd{lpl}h wkh vxp ri wkhlu phpehuv lqfrph diwhu wd{ qhw ri glvxwlolw| ri zrun lq
hdfk shulrg1
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519141 Lqfrph diwhu wd{

Ehiruh surfhhglqj zh qhhg wr gh�qh wkh wd{ v|vwhp1 Wkh Gdqlvk shuvrqdo lqfrph
wd{ v|vwhp lv d slhfhphdo olqhdu/ surjuhvvlyh wd{ v|vwhp1 Wd{hv duh froohfwhg erwk
e| wkh Vwdwh dqg e| orfdo jryhuqphqwv +l1h1 pxqlflsdolw| dqg frxqw|,1 Wdeoh
6 vkrzv wkh wd{ udwhv lpsrvhg dw gl�huhqw lqfrph ohyhov dv zhoo dv wkh lqfrph
wkuhvkrog dqg wkh edvlf doorzdqfhv lq 4<<81

Personal income (1000 DKK)

0 - 36.3 (*) 0
36.3 - 130.9 42.9

130.9 - 174.3 47.9
174.3 - 236.6 50.9
236.6 - 64.1 (**)

1RWH��� ���WKH�LQFRPH�WKUHVKROG�LV�D�VXP�RI�WKH�JHQHUDO�DOORZDQFH

����������DQG�WKH�DYHUDJH�FRQYH\DQFH�DOORZDQFH������

1RWH��� ���WKH�PDUJLQDO�WD[�UDWH�LV�UHGXFHG�GXH�WR�WKH�PDUJLQDO�WD[�UDWH

���FHLOLQJ��ZKLFK�LV�UHDFKHG�LQ�WKH�PDMRULW\�RI�PXQLFLSDOLWLHV

Marginal income tax

Wdeoh 6= Wkh shuvrqdo lqfrph wd{ v|vwhp +4<<8,1

Lq wkh wd{ v|vwhp/ shuvrqdo lqfrph/ [
|

> lv gh�qhg dv wkh vxp ri wd{deoh vrfldo
wudqvihuv/ xqhpsor|phqw ehqh�wv/ dqg oderu lqfrph qhw ri wkh oderu pdunhw frq0
wulexwlrq wd{1 Wkh prghoolqj ri wkh oderu pdunhw lpsolhv wkdw d jlyhq shuvrq lv
hlwkhu ixoo| hpsor|hg ru ixoo| xqhpsor|hg1 Wkhuhiruh d jlyhq shuvrq fdqqrw uh0
fhlyh erwk xqhpsor|phqw ehqh�wv dqg zdjh lqfrph1 Ixuwkhupruh/ zh pdnh wkh
vlpsoli|lqj dvvxpswlrq wkdw shuvrqv uhfhlylqj zdjh lqfrph gr qrw uhfhlyh wd{deoh
vrfldo wudqvihuv1< Wkxv iru zrunhuv ri fdwhjru| m shuvrqdo lqfrph lv gh�qhg dv

[�

|

@
�
4� w,

|

�
z�

|

+l, o�
|

+l, . e
|

�
�o � o�

|

+l,
�

zkhuh wkh �uvw whup lv wkh lqfrph wd{deoh zdjh lqfrph zkhuhdv wkh odvw whup
lv wkh lqfrph wd{deoh lqfrph iurp xqhpsor|phqw ehqh�wv1 Dv qrwhg d vshfl�f
shuvrq hlwkhu uhfhlyhv wkh �uvw ru wkh odwwhu1 w,

|

lv wkh oderu pdunhw frqwulexwlrq
wd{ udwh/ zklfk lv 9 shufhqw lq 4<<81 Rqo| hpsor|hhv sd| wkh oderu pdunhw
frqwulexwlrq wd{1 Krzhyhu/ jurvv vrfldo wudqvihuv duh lqgh{hg wr wkh zdjh udwh qhw
ri wkh oderu pdunhw frqwulexwlrq wd{/ wkxv dq lqfuhdvh lq w,

|

ohdgv wr uhgxfwlrq lq

<Vlqfh wkh uhsuhvhqwdwlyh krxvkrogv lq GUHDP gr uhfhlyh wd{deoh vrfldo wudqvihuv/ zh h�hf0
wlyho| dvvxph wkdw wd{dwlrq ri zdjh lqfrph dqg wd{dwlrq ri wd{deoh vrfldo wudqvihuv duh dgglwlyho|
vhshudeoh1
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xqhpsor|phqw ehqh�wv +shu krxu,/ e
|

=
�
�o � o�

|

+l,
�
lv wkh sduw ri wkh lqglylgxdov ri

fdwhjru| m wkdw lv xqhpsor|hg gxulqj |hdu w=

Iru frpsxwdwlrqdo uhdvrqv zh dssur{lpdwh wkh Gdqlvk wd{ v|vwhp wkh iroorzlqj
gl�huhqwldeoh ixqfwlrq

W
|

�
[�

|

�
@ d

|

�
[�

|

�
K
| � g

|

+5154,

Wkh sdudphwhuv +d
|

> e
|

> g
|

, ri wkh ixqfwlrq duh hvwlpdwhg xvlqj 4<<8 gdwd ri wkh
lqfrph wd{ v|vwhp dqg shuvrqdo lqfrph ohyhov iur ;3/333 wr :33/333 GNN1 Iljxuh
6 vkrzv wkh dfwxdo dqg wkh hvwlpdwhg wd{ ixqfwlrq1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

Personal income net of labor market contributions  (Million DKK)

Actual

Estimated

Estimation area

Iljxuh 6= Dyhudjh wd{ udwh1 Dfwxdo dqg hvwlpdwhg

Wkh hvwlpdwhg sdudphwhuv duh

W
|

�
[�

|

�
@ 3=9696

�
[�

|

�
��2e2H � 3=33<9;

Lqfrph diwhu wd{ iru d zrunhu ri fdwhjru| m lv gh�qhg dv
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|
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|
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Wkh xqlrq*v remhfwlyh ixqfwlrq Dv phqwlrqhg wkh xqlrq pd{lpl}hv wkh vxp
ri lwv phpehuv* lqfrph diwhu wd{ qhw ri glvxwlolw| ri zrun lq hdfk shulrg1 Wkhuhiruh
zh pd| zulwh wkh xwlolw| ixqfwlrq ri wkh xqlrq ri zrunhuv ri fdwhjru| m> Y �

|

> dv
iroorzv

Y �

|

@
]

6

�

|

f

3
CQL

|

�
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|
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|

� �
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4 . �
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|

+l,
�n�

�

4
Dgl +5155,

zkhuh �
�

�

�n�

o�
|

+l,
�n�

� lv wkh glvxwlolw| ri zrun iru d phpehu zkr zrunv o�
|

krxuv lq
|hdu w= � lv wkh oderu vxsso| hodvwlflw| ri wkh lqglylgxdo dqg �

�

A 3 lv d frqvwdqw1

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{ xqhp0
sor|phqw ehqh�wv iru hdfk zrunhu143

Xvlqj wkh gh�qlwlrq ri wkh wkuhdwsrlqw dqg wkh gh�qlwlrq ri wkh wd{ ixqfwlrq lq
uhodwlrq +5154, lw pd| eh vkrzq wkdw wkh xqlrq remhfwlyh lv jlyhq dv44
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+5156,

Uhodwlrq +5156, lv vlpso| wkh vxp ri wkh qhw0lqfrph diwhu wd{ iru wkh hpsor|hg
phpehuv +wkh �uvw olqh, plqxv wkh vxp ri wkhlu glvxwlolw| ri zrun soxv wkh vxp ri
wkh qhw0lqfrph ri wkh xqhpsor|hg phpehuv plqxv wkh wkuhdwsrlqw1

51:1 Ehkdylru ri wkh hpsor|huv* dvvrfldwlrq

Zh dvvxph wkdw wkhuh duh qr elqglqj frqwudfwv dqg wkdw qhjrwldwruv kdyh qr frp0
plwphqw/ vr wkh uhohydqw htxloleulxp lv d vxejdph shuihfw htxloleulxp1 Wkhuhiruh
wkh hpsor|huv* dvvrfldwlrq vhhnv wr pd{lpl}h wkh jurvv sur�wv dqg wdnhv wkh lq0
yhvwphqwv dqg wkh fdslwdo vwrfn dv jlyhq1 Ixuwkhupruh/ zh dvvxph wkdw wkh xqlrq
ri zrunhuv ri fdwhjru| m dqg wkh uhohydqw hpsor|huv* dvvrfldwlrq wdnh wkh rxwsxw
sulfh ri wkh sulydwh vhfwru dqg wkh zdjh udwhv ri rwkhu fdwhjrulhv ri zrunhuv dv
jlyhq zkhq edujdlqlqj ryhu wkh plqlpxp zdjh ri d vshfl�f fdwhjru| ri zrunhuv1

43Wklv lv d vwdqgdug dvvxpswlrq lq wkh olwhudwxuh rq zdjh edujdlqlqj1 Dffruglqj wr Gdqlvk
odz wkhuh lv d 80zhhn shulrg ri txdudqwlqh ehiruh zrunhuv fdq uhfhlyh xqhpsor|phqw ehqh�wv
diwhu ehlqj odlg r� gxh wr d frq lfw1 Krzhyhu/ wkh txdudqwlqh lv ljqruhg khuh1

44Vhh Dsshqgl{ 9 iru d ghulydwlrq
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Xvlqj wkh FHV0qhvwlqj vwuxfwxuh ri wkh sulydwh vhfwru zh pd| zulwh jurvv sur�wv
dv d ixqfwlrq ri wkh djjuhjdwh zdjh ohyho lq wkh sulydwh vhfwru/ Z�
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zkhuh ��
|

lv wkh jurvv sur�wv ri d uhsuhvhqwdwlyh �up lq wkh sulydwh vhfwru1 �
�
> �

2

duh frqvwdqwv +gh�qhg lq dsshqgl{ 8,/ w@
|

lv wkh sd| uroo wd{/ �+�L�
|

> �N�

|3�

, lv wkh
frvw ri lqvwdoodwlrq ri fdslwdo1

Iru vlpsolflw| zh dvvxph wkdw wkh wkuhdwsrlqw ri wkh hpsor|huv* dvvrfldwlrq lv
}hur1

51;1 Qdvk0edujdlqlqj dqg oderu vxsso|

Wkh zdjh iru d jlyhq ohyho ri surgxfwlylw| kdv wr eh lghqwlfdo lq wkh wzr vhfwruv
li d fdwhjru| ri zrunhuv lv wr eh hpsor|hg lq erwk vhfwruv ri wkh hfrqrp|1 Wklv
lv gxh wr wkh dvvxpswlrq ri shuihfw prelolw| ehwzhhq wkh vhfwruv1 Wkhuhiruh zh
dvvxph wkdw wkh plqlpxp zdjh lv vhw lq wkh qhjrwldwlrq ehwzhhq wkh xqlrqv
dqg wkh hpsor|huv* dvvrfldwlrqv iru fdwhjrulhv ri oderu wkdw pd| srwhqwldoo| eh
hpsor|hg lq erwk vhfwruv1 Wklv vlpsol�fdwlrq lv mxvwl�hg e| wkh idfw wkdw Gdqlvk
zdjh frqwudfwv ri sxeolf hpsor|hg riwhq duh irupxodwhg lq vxfk d zd| wkdw zdjh
lqfuhdvhv lq wkh sulydwh vhfwru wr d fhuwdlq h{whqw dxwrpdwlfdoo| lv sdvvhg rq wr
wkh sxeolf hpsor|hh +zlwk d wlph0odj,1

Zkhq qhjrwldwlqj zlwk wkh hpsor|huv ri wkh sulydwh vhfwru wkh oderu xqlrqv wdnh
lqwr dffrxqw wkh h�hfw rq ghpdqg oderu +ri wkhlu w|sh, iurp wkh sxeolf vhfwru1
Wkhuhiruh wkh lqgluhfw xwlolw| ri wkh oderu xqlrq lv irxqg xvlqj wkh wrwdo ghpdqg
iru oderu lq wkh hfrqrp|/ hyhq li wkh hpsor|huv zkr duh wkh gluhfw frxqwhusduw lq
wkh qhjrwldwlrq rqo| hpsor| d iudfwlrq ri wkh wrwdo hpsor|phqw ri wkh fdwhjru| ri
zrunhuv lq txhvwlrq1 Wkxv wkh edujdlqlqj srzhu ri wkh hpsor|huv* dvvrfldwlrqv lq
wkh sulydwh vhfwru ghwhuplqhv wkh zdjhv ri wkh fdwhjrulhv ri sxeolf hpsor|hg zkr
pd| srwhqwldoo| eh hpsor|hg lq wkh sulydwh vhfwru1

45D ghulydwlrq lv irxqg lq dsshqgl{ :1
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Wkh Qdvk0edujdlqlqj sureohp lv wkhq jlyhq dv
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zkhuh 3 � �� � 4> lv wkh edujdlqlqj srzhu ri wkh xqlrq ri zrunhuv ri fdwhjru| m1

Vxevwlwxwlqj wkh uhohydqw ghpdqg iru oderu ixqfwlrqv lqwr Y �

|

dqg ��
|

uhvshfwlyho|
lpso| wkdw erwk remhfw ixqfwlrqv ehfrph d ixqfwlrq ri wkh ohyho ri hpsor|phqw
phdvxuhg e| u�

|

= Dv lv fohdu iurp wkh ghpdqg iru oderu ri fdwhjru| m/ uhodwlrq
+5153,/ fkrrvlqj wkh plqlpxp zdjh iru fdwhjru| m lpsolflwo| vhwv wkh ohyho ri hp0
sor|phqw ri fdwhjru| m phdvxuhg e| u�

|

= Wkhuhiruh zh pd| irupxodwh wkh sureohp
dv lq +5158, zkhuh wkh Qdvk surgxfw lv pd{lpl}hg e| fkrrvlqj wkh pdujlqdoo|
hpsor|hg surgxfwlylw| jurxs/ u�
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=

Wkh �uvw rughu frqglwlrq wr wkh sureohp pd| eh jlyhq dv
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Wkh h{solflw vroxwlrq wr wkh plqlpxp zdjh fdqqrw eh ghulyhg lq wkh suhvhqw
irupxodwlrq1 Wklv lv gxh wr wkh jhqhudo irupxodwlrq ri wkh wd{0v|vwhp lq wkh
hfrqrp|/ zklfk lpsolhv wkdw wkh ghulydwlyh ri wkh remhfw ixqfwlrq ri wkh xqlrq lv
qrw d forvhg irup vroxwlrq1 Lw lv krzhyhu srvvleoh wr ghulyh d qxphulfdo vroxwlrq
zklfk lv xvhg lq wkh vroxwlrq wr wkh FJH0prgho146

Lq Shghuvhq hw do1 +4<<;, d vlplodu sureohp lv vroyhg iru wkh fdvh ri d vlqjoh
xqlrq dqg jlyhq d vlpsol�hg wd{ v|vwhp zlwk d frqvwdqw pdujlqdo wd{ wkdw pdnhv
lw srvvleoh wr ghulyh dq h{solflw vroxwlrq wr +5155,1 Lw lv vkrzq wkdw lq wklv fdvh
wkh plqlpxp zdjh ghshqgv srvlwlyho| xsrq wkh rssruwxqlw| frvwv ri hpsor|phqw
dv shufhlyhg e| wkh xqlrq +dv lq vwdqgdug xqlrq prghov,1 Lq dgglwlrq wkh plql0
pxp zdjh ghshqgv srvlwlyho| xsrq wkh surgxfwlylw| ri wkh pdujlqdoo| hpsor|hg
uhodwlyh wr wkh dyhudjh surgxfwlylw|1 Wklv lpsolhv wkdw wkh odujhu wkh gl�huhqfhv
ehwzhhq wkh lqwudpdujlqdo zrunhuv wkh orzhu lv wkh plqlpxp zdjh1 Wklv uhodwlrq0
vkls lv wkh zdjh0fxuyh lq d sduwldo htxloleulxp ghvfulswlrq ri wkh oderu pdunhw1
Wkh sduwldo htxloleulxp lv jlyhq e| wkh lqwhuvhfwlrq ri wklv fxuyh dqg wkh ghpdqg
iru oderu ri wkh fdwhjru| lq txhvwlrq1

Wkh hpsor|huv* ri wkh sxeolf vhfwru edujdlq zlwk wkh +frqvwuxfwhg, fduwho ri +sxuh,
sxeolf hpsor|hhv1 Wkh sxeolf hpsor|huv wdnh zdjhv iru doo rwkhu fdwhjrulhv ri

46Vhh Dsshqgl{ ; iru d ghulydwlrq ri wkh h{suhvvlrq xvhg lq wkh prgho
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oderu jlyhq/ vlqfh wkh zdjh ri wkhvh jurxsv duh ghwhuplqhg lq wkh sulydwh vhfwru1
Wkh remhfwlyh ri wkh sxeolf vhfwru lv wr pd{lpl}h sxeolf surgxfwlrq vxemhfw wr
wkh exgjhw frqvwudlqw dqg jlyhq wkh suh0ghwhuplqhg ohyho ri fdslwdo1 Wkh xqlrq
remhfwlyh ixqfwlrq lv jlyhq e| +5156,1 Wkhuhiruh wkh vroxwlrq wr wklv pd{lpl}dwlrq
sureohp lv dovr rqo| srvvleoh wr �qg e| qxphulfdo vlpxodwlrqv1 Wkh uhvxow lv vlplodu
wr wkh edujdlq vroxwlrqv iru wkh vhjphqwv zkhuh wkh zdjhv duh ghwhuplqhg lq wkh
sulydwh vhfwru1 Wkh zdjh0fxuyh ri sxeolf hpsor|hhv lv jlyhq dv wkh frpelqdwlrqv ri
zdjhv dqg hpsor|phqw +phdvxuhg e| wkh pdujlqdo surgxfwlylw| w|sh u�

|

, ri wklv
fdwhjru| wkdw ixo�oov wkh �uvw rughu frqglwlrq wr wkh Qdvk edujdlqlqj sureohp
zlwk wkh sxeolf hpsor|huv1 Wkh ghpdqg iru oderu lv vlpsohu lq wklv fdvh dv rqo|
wkh sxeolf vhfwru kdv ghpdqg iru wklv w|sh ri oderu1 Wkh ghpdqg fxuyh lv jlyhq
dv
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zkhuh fdwhjru| m lv +sxuh, sxeolf hpsor|hhv1

Ilqdoo| zh qhhg wr ghwhuplqh wkh sduwldo htxloleulxp wkh oderu pdunhw ri wkh
kljk0lqfrph hpsor|hhv1 Wkh ghpdqg iru wklv fdwhjru| lv jlyhq lq uhodwlrq +5153,
dqg lv vlplodu wr wkh ghpdqg iru rwkhu fdwhjrulhv ri oderu hpsor|hg lq erwk wkh
sulydwh dqg wkh sxeolf vhfwru1 Wkh oderu vxsso| fxuyh lv sduwlfxoduo| vlpsoh vlqfh
zh dvvxph wkdw wkh oderu vxsso| lv �{hg1 Wkhuhiruh wkhuh h{lvwv d uhvhuydwlrq
zdjh ghwhuplqhg e| wkh idfw wkdw wkh qhw lqfrph ghwhuplqhg e| wkh uhvhuydwlrq
zdjh lv htxdo wr wkh glvxwlolw| ri zrun jlyhq wkdw wkh shuvrq lq txhvwlrq kdv wr
zrun �o krxuv1 Wkh lqwhuvhfwlrq ri wkh oderu ghpdqg fxuyh dqg wklv krul}rqwdo oderu
vxsso| fxuyh ghwhuplqhv wkh zdjh ri wkh pdujlqdoo| hpsor|hg surgxfwlylw| jurxs1
Vlqfh doo surgxfwlylw| jurxsv ri wkh kljk0lqfrph fdwhjru| duh shuihfw vxevwlwxwhv
+olnh surgxfwlylw| jurxsv ri dq| rwkhu fdwhjru|, wklv lqwhuvhfwlrq ghwhuplqhv wkh
zdjh shu surgxfhg xqlw1 Hdfk surgxfwlylw| w|sh wkhuhiruh uhfhlyhv d zdjh htxdo
wr wkhlu surgxfwlylw| wlphv wkh zdjh shu surgxfwlylw|1 Dq| surgxfwlylw| w|sh
zlwk d surgxfwlylw| kljkhu wkdq wkh pdujlqdoo| hpsor|hg w|sh lv wkhuhiruh ixoo|
hpsor|hg dqg dq| surgxfwlylw| w|sh zlwk d surgxfwlylw| orzhu wkdq wkh pdujlqdoo|
hpsor|hg lv yroxqwdulo| xqhpsor|hg1

61 Pdfurhfrqrplf ihdwxuhv ri wkh GUHDP prgho

Wklv vhfwlrq jlyhv dq ryhuylhz ri wkh qrq0oderu pdunhw sduwv ri wkh GUHDPprgho
wkdw lv xvhg wr vlpxodwh wkh h�hfwv ri wkh hpsor|phqw wd{ fxw1 Wkh suhvhqwdwlrq lv
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nhsw wr d plqlpxp dqg vhuyhv dv d uhphg| iru dqdo|}lqj krz wkh h�hfwv iurp wkh
oderu pdunhw ehkdylru duh ihg lqwr wkh hfrqrp| wkurxjk fkdqjhv lq wkh lqglylgxdo
ehkdylru1 D irupdo +exw suholplqdu|, grfxphqwdwlrq ri wkh prgho lq d yhuvlrq
zlwk frpshwlwlyh oderu pdunhwv lv dydlodeoh lq Nqxgvhq hw do1 +4<<;,1

GUHDP lv d prgho ri d vpdoo rshq hfrqrp| zlwk shuihfw fdslwdo prelolw|1 Wkh
prgho ihdwxuhv ryhuodsslqj jhqhudwlrqv ri krxvhkrogv dqg �upv wkdw idfh frqyh{
frvw ri lqvwdoodwlrq ri fdslwdo1 Wkh jryhuqphqw surgxfhv d sxeolf jrrg/ glvwulexwh
djh0ghshqghqw wudqvihuv/ vrfldo shqvlrqv dqg xqhpsor|phqw ehqh�wv1 Wkh dfwlyl0
wlhv ri wkh jryhuqphqw duh �qdqfhg wkurxjk d udqjh ri gl�huhqw wd{ lqvwuxphqwv1
Wkh jryhuqphqw reh|v lwv lqwhuwhpsrudo exgjhw frqvwudlqw1 Wklv lv dffrpsolvkhg
e| xvlqj d vshfl�f srolf| uxoh iru hlwkhu sxeolf h{shqglwxuhv ru wd{hv1 Lq wkh lqlwldo
htxloleulxp wkh jryhuqphqw lv dvvxphg wr uxq d edodqfhg exgjhw lq hyhu| shulrg1
Lq wklv suhvhqwdwlrq d oxps vxp wd{ lv xvhg wr edodqfh wkh exgjhw lqlwldoo|1

6141 Ilupv

Wkh ixqgdphqwdo ehkdylrudo dvvxpswlrq ri wkh frusrudwh vhfwru lv wkdw �upv vwulyh
wr pd{lpl}h wkh ydoxh ri wkh rxwvwdqglqj vwrfn ri vkduhv1 Lw lv dvvxphg wkdw
wkh �up �qdqfhv lqyhvwphqwv e| dq h{rjhqrxv frpelqdwlrq ri ghew dqg uhwdlqhg
sur�wv1 Wkh ydoxh ri vkduhv lv jlyhq e| wkh glvfrxqwhg vwuhdp ri ixwxuh glylghqgv1
E| dvvxpswlrq vkduhv ri grphvwlf �upv duh rzqhg e| grphvwlf flwl}hqv1 Wkxv
hfrqrplf srolf| wkdw d�hfwv ixwxuh glylghqgv dqg wkhuhiruh wkh ydoxh ri �upv zloo
jhqhudwh d zhdowk h�hfw ri grphvwlf krxvhkrogv rq lpsdfw/ zklfk djdlq zloo d�hfw
wkh sdwwhuq ri frqvxpswlrq1

Wkh frqyh{ frvw ri lqvwdoodwlrq ri fdslwdo +dqg dovr ri ghsor|lqj h{lvwlqj fdslwdo,
lpso| wkdw dq lqglylgxdo �up zdqwv wr dgmxvw lwv fdslwdo vwrfn judgxdoo| wrzdugv d
vwdwlrqdu| fdslwdo vwrfn/ li wkh �up lv lq dq hqylurqphqw zlwk frqvwdqw sulfhv dqg
ghpdqg1 Lqyhvwphqwv duh gulyhq e| wkh vr0fdoohg pdujlqdo t0wkhru| ri lqyhvwphqw1
Qr wxuqryhu frvwv duh suhvhqw lq wkh fdvh ri oderu +dqg pdwhuldov,1 Wkh ghpdqg
iru oderu ixqfwlrqv duh ghulyhg lq wkh vhfwlrq rq wkh oderu pdunhw1

6151 Krxvhkrogv

Wkh krxvhkrog vhfwru frqvlvwv ri ryhuodsslqj jhqhudwlrqv ri krxvhkrogv zlwk d
�qlwh dqg ghwhuplqlvwlf wlph krul}rq1 Krxvhkrogv duh gh�qhg dv uhsuhvhqwdwlyh
frxsohv zlwk fkloguhq1 Wkhuh lv rqh uhsuhvhqwdwlyh krxvhkrog iru hdfk frkruw ri
zrphq/ dqg wkh djh ri wkh zrpdq gh�qhv wkh djh ri wkh krxvhkrog1 Hdfk frkruw
ri zrphq duh dvvrfldwhg zlwk d jurxs ri phq dqg d jurxs ri fkloguhq1 Wkh
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djh glvwulexwlrq ri wkhvh phq ydulhv dffruglqj wr wkh revhuyhg sdwwhuq ri djh0
gl�huhqfhv lq frxsohv1 Fkloguhq ehorz 4; |hduv duh glvwulexwhg wr wkh krxvhkrog
ri wkhlu prwkhu1 Wkxv/ wkh wrwdo qxpehu ri lqglylgxdov lq d krxvhkrog htxdov wkh
vxp ri wkh qxpehu ri zrphq/ phq dqg fkloguhq1 Wr dffrxqw iru wkh idfw wkdw
fkloguhq frqvxph ohvv wkdq dgxowv/ wkh vl}h ri wkh krxvhkrog lv frqyhuwhg lqwr
dgxow htxlydohqwv/ e| pxowlso|lqj wkh qxpehu ri fkloguhq zlwk �

2

1

Wkh vl}h ri wkh uhsuhvhqwdwlyh krxvhkrog lv d�hfwhg e| wkh h{rjhqrxv djh dqg
jhqghu vshfl�f ghdwk suredelolwlhv ri wkh phpehuv/ dqg e| wkh djh vshfl�f ihuwlolw|
udwhv ri zrphq1 Wkh dgxow phpehuv ri wkh krxvhkrogv duh glylghg lqwr zrunhuv
dqg shqvlrqhuv/ dffruglqj wr dq h{rjhqrxvo| jlyhq uhwluhphqw djh1 Wkh h{solflw
lqfrusrudwlrq ri erwk fkloguhq dqg d uhwluhphqw shulrg jlyhv ulvh wr d olih0f|foh
prwlyh iru vdylqj +dqg glvvdylqj, lq wkh prgho1 Dw wkh hqg ri wkh sodqqlqj krul}rq
0 zkhq wkh zrpdq wxuqv :; |hduv 0 hdfk jhqhudwlrq ri krxvhkrogv ohdyh d ehtxhvw
wr wkhlu fkloguhq1 Djhqwv pd| eh dolyh diwhu wkh hqg ri wkhlu sodqqlqj krul}rq1
Wkhvh shuvrqv uhfhlyh sxeolf shqvlrqv dqg djh vshfl�f wudqvihuv/ sd| wd{hv dqg
frqvxph wkh uhvlgxdo lqfrph1

\rxqjhu jhqhudwlrqv ri krxvhkrog duh dvvxphg wr eh xwlolwdulvwlf l1h1 wr pd{lpl}h
wkh vxp ri xwlolwlhv ri krxvhkrog phpehuv1 Wkh krxvhkrogv ghulyh xwlolw| iurp
frqvxpswlrq ri wkh grphvwlf dqg wkh iruhljq jrrg/ dqg lqfxu glvxwlolw| iurp wlph
vshqw zrunlqj1 Ehtxhvw dovr kdv d srvlwlyh h�hfw rq wkh grqru*v xwlolw|1

Lq wklv dssolfdwlrq ri wkh prgho zh dvvxph wkdw oderu vxsso| lv �{hg dqg wkhuhiruh
wkh sureohp ri wkh idplolhv lv wr ghwhuplqh wkh rswlpdo djjuhjdwh frqvxpswlrq
sdwk dqg wkhuhe| dovr wkh rswlpdo ehtxhvw1 Jlyhq wkh rswlpdo djjuhjdwh frq0
vxpswlrq sdwk wkh frqvxpswlrq ri wkh gl�huhqw jrrgv lv irxqg xvlqj d vwdqgdug
FHV vsolw1

Jlyhq wkh dvvxpswlrq ri shuihfw iruhvljkw dqg shuihfw fdslwdo pdunhwv wkh djjuh0
jdwh frqvxpswlrq lv ghwhuplqhg dv ixqfwlrq ri wkh vxp ri kxpdq dqg qrq kxpdq
zhdowk dqg wkh sulfh ri fxuuhqw frqvxpswlrq uhodwlyh wr wkh lqgh{ ri glvfrxqwhg
ixwxuh frqvxpswlrq sulfhv1 Wkh qrq0kxpdq zhdowk ri krxvhkrogv lv gh�qhg dv
wkh vxp ri wkh vwrfn ri vkduhv lq grphvwlf �upv khog e| wkh krxvhkrog dqg wkh
vwrfn ri erqgv1 Wklv lv d iruzdug0orrnlqj yduldeoh gxh wr wkh suhvhqw ri wkh vwrfn
ri vkduhv1 Wkh kxpdq fdslwdo lv gh�qhg dv wkh glvfrxqwhg vwuhdp ri qrq0lqwhuhvw
lqfrph ri wkh krxvhkrog dqg lv e| gh�qlwlrq dovr d iruzdug orrnlqj yduldeoh1 Vlqfh
wkh vwrfn ri kxpdq fdslwdo lv wkh pdlq fkdqqho wkurxjk zklfk oderu pdunhw srolf|
d�hfwv wkh frqvxpswlrq ehkdylru ri wkh krxvhkrog wkh iroorzlqj vhfwlrq ghvfulehv
wkh gh�qlwlrq ri krxvhkrog qrq0lqwhuhvw lqfrph lq vrph ghwdlo1
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6161 Wkh frpsrvlwlrq ri idplo| lqfrph

Lqfrph iru wkh frqvxphuv dulvhv iurp ; pdlq vrxufhv1 Wkh �uvw lv zdjhv iru
wkrvh zkr duh hpsor|hg/ wkh vhfrqg lv xqhpsor|phqw ehqh�wv iru wkrvh zkr duh
xqhpsor|hg1 Wkh wklug vrxufh ri lqfrph lv djh ghshqghqw lqfrph wudqvihuv iurp
wkh sxeolf vhfwru/ vxfk dv fklog fduh wudqvihuv/ hgxfdwlrq ehqh�wv/ dqg vlfnqhvv
ehqh�wv1 Wkh irxuwk vrxufh ri lqfrph lv shqvlrq/ zklfk lv jlyhq wr doo shuvrqv
zkr duh ehwzhhq 94 dqg :; |hduv rog1 Wkh shqvlrq lv lghqwlfdo iru doo shqvlrqhuv1
Wkh �iwk vrxufh ri lqfrph lv d +qhjdwlyh, oxps vxp wudqvihu wkdw lv lqwurgxfhg wr
edodqfh wkh exgjhw ri wkh jryhuqphqw lq wkh lqlwldo htxloleulxp1 Wkh vl{wk w|sh ri
lqfrph dulvhv iurp erqgv dqg vkduhv khog e| wkh frqvxphuv1 Wkh vhyhqwk vrxufh
ri qhw lqfrph lv qhw wudqvihuv iurp deurdg/ vxfk dv dlg wudqvihuv wr ghyhorslqj
frxqwulhv dqg qhw wudqvihuv iurp wkh Hxurshdq Xqlrq1 Wkh �qdo w|sh ri lqfrph
dulvhv iurp lqkhulwdqfh ohiw e| wkh sduhqw krxvhkrog1

Wkh zdjh lqfrph gl�hu dffruglqj wr erwk wkh fdwhjru| ri zrunhu dqg wkh surgxf0
wlylw| w|sh1 Iru vlpsolflw| zh dvvxph wkdw wkhuh h{lvwv d uhsuhvhqwdwlyh krxvh0
krog iru hdfk jhqhudwlrq/ vxfk wkdw rqo| lqwud0jhqhudwlrqdo gl�huhqfhv ehwzhhq
krxvhkrogv h{lvw1 Wr �qg wkh wrwdo qhw lqfrph ri shuvrqv zlwk jhqghu/ M> zkhuh
M 5 iI>Pj > dqg ri djh/ d> zh qhhg wkh iroorzlqj gh�qlwlrqv=

Ohw Da

@c�

+v, gv eh wkh qxpehu ri shuvrqv zlwk jhqghu M> djh d> oderu fdwhjru| m
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wlylw| w|sh v lq oderu fdwhjru| m= E| gh�qlwlrq zh kdyh wkdw
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+l, lv wkh qhw lqfrph iru zrunhuv zlwk surgxfwlylw| l ri oderu fdwhjru|
m= Revhuyh wkdw iru shuvrqv zlwk vx!flhqwo| orz surgxfwlylw| wkh qhw lqfrph
frqvlvwv ri xqhpsor|phqw ehqh�wv diwhu wd{1
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Wrwdo lqfrph shu dgxow iru d krxvhkrog ri djh e dw wlph w> |
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Kc|

lv wkh qxpehu ri dgxowv lq wkh uhsuhvhqwdwlyh krxvhkrog ri djh e dw wlph
w= Q8`

Kc|

lv wkh qxpehu ri ihpdoh zrunhuv lq wkh krxvhkrog/ dqg Q8

Kc|

lv wkh qxpehu
ri ihpdohv lq wkh krxvhkrogv1 E| gh�qlwlrq Q8`

Kc|

@ Q8

Kc|

iru e ? 94> Q8`

Kc|

@ 3

iru e � 94= E�?8

Kc|

lv wkh lqkhulwdjh ri ihpdohv ri djh e dw wlph w= Wkh �vw olqh
lq wkh h{suhvvlrq deryh lv wkhuhiruh wkh vxp ri qhw lqfrph dqg wkh lqkhulwdqfh
shu ihpdoh+l1h1 wkh �uvw olqh, pxowlsolhg e| wkh qxpehu ri ihpdoh zrunhuv lq
wkh uhsuhvhqwdwlyh krxvhkrog Wkh vhfrqg olqh lv wkh vxp ri shqvlrq diwhu wd{k
i�
|

� W�

|

�
i�
|

�l
pxowlsolhg e| wkh qxpehu ri ihpdoh shqvlrqhuv

�
Q8

Kc|

�Q8`

Kc|

�
dqg wkh djh dqg jhqghu vshfl�f sxeolf wudqvihuv shu ihpdoh pxowlsolhg e| wkh wrwdo
qxpehu ri zrphq lq wkh krxvhkrog1

Iru krxvhkrogv zkhuh wkh zrphq duh shqvlrqhuv +e � 94,/ wkh �uvw olqh ri h{0
suhvvlrq +614, fdqfhov rxw ehfdxvh wkh qxpehu ri ihpdoh zrunhuv htxdov }hur1
Fruuhvsrqglqjo| wkh whup Q8

Kc|

�Q8`

Kc|

lq wkh vhfrqg olqh uhgxfhv wr Q8

Kc|

1 Rq wkh
rwkhu kdqg lq wkh fdvh ri 4; � e ? 94/ wklv odvw whup fdqfhov rxw +l1h1 qr shqvlrq,
zkloh wkh �uvw olqh uhpdlqv1

Wkh �uvw wzr olqhv +lqvlgh wkh eudfhv, uhsuhvhqw wkh wrwdo qrq0lqwhuhvw lqfrph
diwhu wd{ ri zrphq lq wkh krxvhkrog zkhuhdv wkh uhvw ri wkh h{suhvvlrq lqvlgh wkh
eudfhv uhodwhv wr wkh lqfrph ri phq lq wkh krxvhkrog1 Wklv sduw ri wkh h{suhvvlrq
ehfrphv pruh frpsolfdwhg/ dv wkh phq lq wkh uhsuhvhqwdwlyh krxvhkrog duh qrw
ri wkh vdph djh1 Vrph phq duh uhwluhg/ zkhuhdv rwkhuv duh qrw1

Wkhuhiruh wkh phq lq wkh krxvhkrog 0 uhjdugohvv ri wkh djh ri wkh zrpdq 0 frq0
wulexwh erwk zlwk wkh lqfrph whupv uhodwhg wr zrunhuv dqg wr shqvlrqhuv1 Wkh
wrwdo lqfrph dulvlqj iurp phq lq wkh krxvhkrog lv irxqg e| pxowlso|lqj wkh qxp0
ehu ri phq lq hdfk djh jurxs zlwk wkhlu uhvshfwlyh lqfrph whupv dqg wkhq vxp0
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pdul}lqj wkhvh h{suhvvlrqv ryhu wkh uhohydqw lqwhuydo ri djhv1 Lq wkh wklug olqh ri
wkh h{suhvvlrq/ Q�

@c|

> lv wkh qxpehu ri phq zlwk djh d dw wlph w= $
@cK

lv wkh vkduh

ri phq ri djh d zkr duh pduulhg wr zrphq ri djh e=
SfS

@'�H

Q�

@c|

�$
@cK

wkhuhiruh lv wkh

lqfrph wrwdo qxpehu ri phq lq wkh krxvhkrog1 QL�
@c|

lv wkh dyhudjh qhw lqfrph
iurp oderu pdunhw sduwlflsdwlrq iru phq ri djh d dw wlph w> E�?�

Kc|

lv wkh dyhudjh
lqkhulwdjh ri phq ri djh d dw wlph w= Wkh wklug olqh wkhuhiru phdvxuhv wkh vxp ri
oderu pdunhw qhw lqfrph dqg lqkhulwdjh iru phq lq wkh krxvhkrog1 Vlploduo| wkh
irxuwk dqg wkh �iwk olqh phdvxuh wkh djh dqg jhqghu vshfl�f sxeolf wudqvihuv dqg
wkh sxeolf shqvlrqv uhfhlyhg e| phq lq wkh krxvhkrog1

Wr phdvxuh shu dgxow zh glylgh wkh vxp ri lqfrph iurp phq dqg zrphq lq
wkh krxvhkrog/ e| wkh qxpehu ri dgxowv/ Q�8

Kc|

1 Wr wklv zh dgg wkh wzr oxps
vxp wudqvihuv/ �`

|

dqg �
|

/ zklfk duh gh�qhg shu dgxow/ dqg zh �qdoo| rewdlq wkh
vwuhdp ri qrq0lqwhuhvw lqfrph shu dgxow ehorqjlqj wr d krxvhkrog ri d vshfl�f
djh/ e> dw d jlyhq prphqw lq wlph/ w1

71 Wkh vshfl�f hduqhg lqfrph wd{ fuhglw vfkhph

Dq HLWF vfkhph pd| eh hlwkhu jhqhudo ru wdujhwhg dw orz lqfrph jurxsv1 Wkh
dgydqwdjh ri d wdujhwhg vfkhph ri frxuvh lv wkdw wkh ghdg zhljkw orvv lv plqlpl}hg1
Wkh srvvlelolw| ri wdujhwlqj dq HLWF vfkhph lq wkh Gdqlvk hfrqrp| e| gl�huhqw
zd|v ri skdvlqj rxw wkh lqfrph wuhvkrog zlwk lqfuhdvlqj lqfrph lv glvfxvvhg lq
Gdqlvk Plqlvwu| ri Exvlqhvv hw do1 +4<<9,1 Wkh frqfoxvlrq lv wkdw olplwlqj wkh
wd{ fuhglw wr orz0lqfrph jurxsv ohdgv wr surklelwlyho| kljk h�hfwlyh pdujlqdo wd{
udwhv +forvh 433 shufhqw, iru plggoh0lqfrph jurxsv1 Dqrwkhu zd| ri olplwlqj wkh
hduqhg lqfrph wd{ fuhglw lv wr vhohfw uhfhlyhuv iurp vshfldo jurxsv ri shuvrqv h1j1
orqh0prwkhu olnh wkh HLWF v|vwhp lq wkh XV1 Wklv srvvlelolw| lv qrw frqvlghuhg
khuh1 Wkh uhdvrq lv wkdw zh orrn iru jhqhudo h�hfwv rq wkh ohyho ri xqhpsor|phqw
ri wkh hpsor|phqw wd{ fuhglw1

Zh frqvlghu d jhqhudo HLWF gh�qhg dv d GNN 44/583 lqfrph wkuhvkrog rq zdjh
lqfrph iru zdjh0hduqhuv zlwk dq dqqxdo jurvv lqfrph ri GNN ;3/333 dqg deryh147

Lq dgglwlrq wkh oderu pdunhw frqwulexwlrq wd{ lv uhgxfhg 4 shufhqwdjh srlqw1

Wkh wd{ fuhglw lv �qdqfhg wkurxjk jhqhudo lqfuhdvhv lq pdujlqdo wd{ udwhv dw d
surjuhvvlyh vfdoh dffruglqj wr wkh vfkhph suhvhqwhg lq wdeoh 71 Wklv �qdqflqj uxoh
lpsolhv wkdw wkh vfkhph lv ixoo| �qdqfhg lq wkh orqj uxq1 Rq lpsdfw wkh wrwdo wd{

47Wkh lqfrph wkuhvkrog lv ghgxfwleoh dw wkh pdujlqdo wd{ udwh ri wkh orzhvw lqfrph eudfnhw1
Wklv lpsolhv wkdw wkh qhw0lqfrph h�hfw ri wkh xq�qdqfhg wd{ fuhglw lv htxdo wr GNN 9/7581
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uhgxfwlrqv duh qrw ixoo| �qdqfhg wkurxjk wkh wd{ lqfuhdvhv1 E| dvvxpswlrq wkh
jryhuqphqw xvhv d oxps vxp wd{ wr edodqfh wkh exgjhw lq hdfk shulrg1 Wkhuhiruh
wkh oxps vxp wd{ lv lqfuhdvhg rq lpsdfw1 Judgxdoo| wkh oxps vxp wd{ lv uhgxfhg
wr }hur1

Personal income (1000 DKK) EHIRUH DIWHU

0 - 36.3 (*) 0 0
36.3 - 130.9 42.9 43.9

130.9 - 174.3 47.9 49.9
174.3 - 236.6 50.9 52.9
236.6 - 64.1 67.1

Marginal tax rate

Wdeoh 7= Wkh �qdqflqj vfkhph1

Vlqfh wkh shuvrqdo lqfrph wd{ v|vwhp dssolhv wr doo nlqgv ri shuvrqdo lqfrph lq0
foxglqj h1j1 vrfldo shqvlrqv dqg xqhpsor|phqw ehqh�wv wkhvh jurxsv frqwulexwh
wr wkh �qdqflqj ri wkh wd{ fuhglw1 Lq wkh vlpxodwlrq suhvhqwhg zh kdyh frpshq0
vdwhg uhfhlyhuv ri vrfldo shqvlrqv vxfk wkdw wklv jurxs grhv qrw frqwulexwh wr wkh
�qdqflqj ri wkh hduqhg lqfrph wd{ fuhglw1

Rqo| hpsor|hhv sd| wkh oderu pdunhw frqwulexwlrq wd{1 Krzhyhu/ vrfldo wudqvihuv
duh lqgh{hg wr wkh zdjh udwh qhw ri wkh oderu pdunhw frqwulexwlrq wd{/ zklfk
lpsolhv wkdw dovr vrfldo wudqvihuv duh lqfuhdvhg e| wkh uhgxfwlrq1

Gross income (1000 DKK) Net gain from tax credit

80 4,998
150 4,542
200 3,792
300 1,504
400 -987
500 -3,478

Wdeoh 8= Qhw jdlqv wr zdjh hduqhuv iurp wkh wd{ fuhglw1

Iru jlyhq shuvrqdo lqfrph wkh qhw jdlqv wr zdjh hduqhuv dw gl�huhqw lqfrph ohyhov
duh vkrzq lq wdeoh 81 Zdjh hduqhuv zlwk d shuvrqdo lqfrph ohvv wkdq dssur{l0
pdwho| GNN 6931333 jdlq iurp wkh hduqhg lqfrph wd{ fuhglw +iru d jlyhq shu wd{
lqfrph,1 Zdjh hduqhuv zlwk kljkhu shuvrqdo lqfrph duh qhw �qdqflhuv ri wkh wd{
fuhglw1
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81 Uhvxowv

Lq wklv vhfwlrq zh suhvhqw wkh pdlq uhvxowv ri wkh lqwurgxfwlrq ri wkh HLWF vfkhph1
Dv wkh h�hfw lv kljko| vhqvlwlyh wr wkh lqlwldo ohyho ri xqhpsor|phqw zh suhvhqw
uhvxowv ri vfhqdulrv zlwk erwk d kljk dqg d orz ohyho ri xqhpsor|phqw1 Wkh
vfhqdulr zlwk d kljk ohyho ri xqhpsor|phqw kdv dq lqlwldo ohyho xqhpsor|phqw ri
4318 shufhqw zklfk lv htxdo wr wkh uhfrughg ohyho ri xqhpsor|phqw lq Ghqpdun lq
4<<81 Wklv vfhqdulr lv frqvlghuhg wkh edvh vfhqdulr1 Wkh orz lqlwldo xqhpsor|phqw
vfhqdulr kdv dq lqlwldo ohyho ri xqhpsor|phqw ri 813 shufhqw1

Wkh vhqvlwlylw| ri wkh HLWF vfkhph wr wkh lqlwldo ohyho ri xqhpsor|phqw lv gxh wr
wkh qrq0olqhdulw| ri wkh zdjh glvwulexwlrq ixqfwlrqv ghslfwhg lq �jxuh 41 Iurp wklv
�jxuh rqh revhuyhv wkdw wkh glvwulexwlrqv vkduh wkh frpprq ihdwxuh wkdw wkh| duh
uhodwlyho| vwhhs iru orz lqfrphv/ uhodwlyho|  dw iru plggoh lqfrphv dqg uhodwlyho|
vwhhs iru kljk lqfrphv1 D kljk ohyho ri lqlwldo xqhpsor|phqw lpsolhv wkdw wkh
glvwulexwlrqv lqlwldoo| duh fxw r� dw d uhodwlyho|  dw sduw1 Wkhuhiruh d kljk ohyho
ri lqlwldo xqhpsor|phqw lpsolhv wkdw d jlyhq ghfuhdvh lq wkh plqlpxp zdjh zloo
jhqhudwh d uhodwlyho| odujh lqfuhdvh lq hpsor|phqw1 Vlploduo| d orz ohyho ri lqlwldo
xqhpsor|phqw zloo lpso| wkdw wkh glvwulexwlrqv duh fxw r� dw d uhodwlyho| vwhhs
sduw1 Wkhuhiruh d jlyhq uhgxfwlrq lq wkh plqlpxp zdjh zloo jhqhudwh d uhodwlyh
orz lqfuhdvh lq hpsor|phqw1

Dv xqhpsor|phqw lv h{foxvlyho| gxh wr wrr kljk plqlpxp zdjhv lq wkh suhvhqw
prghoolqj rqh pd| dujxh wkdw wkh vlpxodwlrq edvhg rq wkh dfwxdo ohyho ri xqhp0
sor|phqw whqgv wr jlyh d eldvhg hydoxdwlrq ri wkh h�hfwlyhqhvv ri wkh HLWF vfkhph
dv h1j1 xqhpsor|phqw gxh wr iulfwlrqv lq wkh oderu pdunhw pd| qrw eh uhgxfhg
dv h�hfwlyho| e| wkh HLWF vfkhph1 Rqh wkh rwkhu kdqg wkh vfhqdulr edvhg rq
dq lqlwldo ohyho ri xqhpsor|phqw ri 8 shufhqw pd| uhsuhvhqw d wrr orz phdvxuh
ri wkh sduw ri wkh xqhpsor|phqw fdxvhg e| kljk plqlpxp zdjhv dqg kljk ohyhov
ri xqhpsor|phqw ehqh�wv1 Wkhuhiruh wkh wzr vfhqdulrv pd| eh frqvlghuhg dv d
phdvxuh ri wkh xsshu dqg orzhu erxqg rq wkh h�hfw ri wkh HLWF vfkhph1

Ilqdoo| d wklug vfhqdulr lv suhvhqwhg1 Wklv vfhqdulr uhsuhvhqwv d vlwxdwlrq zkhuh
wkh grphvwlf frxqwu| lv idfhg zlwk kljkhu sulfh hodvwlflwlhv lq wkh iruhljq wudgh1
Zlwk kljk ohyhov ri wkh sulfh hodvwlflwlhv wkh whupv ri wudgh ehfrph dssur{lpdwho|
�{hg dqg wkhuhiruh wkh rxwsxw sulfh ri grphvwlf �up lv jlyhq iurp zruog pdunhw1
Zlwk dq lqwhuhvw udwh jlyhq iurp wkh zruog pdunhw wklv lpsolhv wkdw wkh fdslwdo
oderu udwlr dqg wkhuhiruh wkh uhdo surgxfw zdjh lv jlyhq lq wkh orqj uxq htxl0
oleulxp1 Wklv vfhqdulr kdv dq lqlwldo ohyho ri xqhpsor|phqw ri 4318 shufhqw dqg
vkrxog wkhuhiruh eh frpsduhg wr wkh edvh vfhqdulr1
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8141 Pdfurhfrqrplf h�hfwv

Wdeoh 9 vkrzv wkh pdfurhfrqrplf uhvxowv ri wkh lqwurgxfwlrq ri wkh HLWF1 Lq
wkh edvh vfhqdulr wkh udwh ri xqhpsor|phqw lv uhgxfhg e| 518 shufhqwdjh srlqwv1
Dv xqhpsor|phqw lv frqfhqwudwhg dprqj shuvrqv zlwk orz surgxfwlylw| wkh uh0
gxfwlrq lq xqhpsor|phqw lv kljkhu wkdq wkh lqfuhdvh lq surgxfwlylw| dgmxvwhg
hpsor|phqw/ zklfk lv lqfuhdvhg e| 419 shufhqw erwk lq wkh vkruw dqg lq wkh orqj
uxq1

Wkh fdslwdo vwrfn lv judgxdoo| lqfuhdvhg vr wkdw wkh orqj uxq lqfuhdvh lv 414 shufhqw1
Orqj uxq uhdo JGS lqfuhdvh e| 417 shufhqw1 Sulydwh frqvxpswlrq lqfuhdvhv e|
dssur{lpdwho| 416 shufhqw lq wkh orqj uxq1

Lq wkh orz xqhpsor|phqw vfhqdulr wkh xqhpsor|phqw udwh lv uhgxfhg e| 417 shu0
fhqwdjh srlqwv ru dssur{lpdwho| 414 shufhqwdjh srlqw ohvv wkdq lq wkh edvh vfh0
qdulr1 Wkh uhgxfwlrq lq wkh surgxfwlylw| fruuhfwhg hpsor|phqw lqgh{ lv hyhq
pruh surqrxqfhg1 Iru wklv yduldeoh wkh lqfuhdvh lv 319 shufhqwdjh srlqw lq wkh
orz xqhpsor|phqw vfhqdulr/ zklfk vkrxog eh frpsduhg wr wkh 418 0 419 shufhqwdjh
srlqw lqfuhdvh lq wkh edvh vfhqdulr1 Wkh idfw wkdw wkh uhgxfwlrq lq wkh h�hfw rq
hpsor|phqw lv kljkhu lv h{sodlqhg e| wkh idfw wkdw zlwk wkh orzhu ohyho ri xqhp0
sor|phqw wkh ohyho ri surgxfwlylw| ri wkh pdujlqdoo| hpsor|hg lv orzhu1 Wkhuhiruh
wkh lqfuhdvh lq hpsor|phqw lv pdgh xs ri lqglylgxdov zkr kdyh d orzhu ohyho ri
surgxfwlylw| wkdq lq wkh edvh vfhqdulr1 Wkh h�hfwv rq wkh uhvw ri wkh pdfurhfr0
qrplf yduldeohv lq wkh orz xqhpsor|phqw vfhqdulr duh vfdohg sursruwlrqdoo| wr
wkh h�hfwv rq hpsor|phqw1

Wkh vfhqdulr zlwk wkh kljk sulfh hodvwlflwlhv lq wkh iruhljq wudgh uhyhdov wkdw
wkh edujdlqlqj vroxwlrq lv qrw d�hfwhg e| wkhvh hodvwlflwlhv1 Wklv lv gxh wr wkh
dvvxpswlrq ri d Qdvk htxloleulxp lq zdjhv/ zkhuh hdfk vhw ri edujdlqhuv wdnhv
wkh rxwfrph ri wkh edujdlqv lq rwkhu oderu pdunhw vhjphqwv dqg wkh djjuhjdwh
sulfh ohyho dv jlyhq1 Lq d pruh fhqwudol}hg edujdlqlqj wkhvh h�hfwv zrxog kdyh
ehhq lqwhuqdol}hg dqg wkh rxwfrph zrxog kdyh ehhq pruh vhqvlwlyh wr wkh fkdqjh
lq hodvwlflwlhv1 Wkh pdlq gl�huhqfh ehwzhhq wkh edvh vfhqdulr dqg wkh vfhqdulr
zlwk kljk sulfh hodvwlflwlhv lq iruhljq wudgh lv wkdw wkh h{sdqvlrq ri wkh grphvwlf
surgxfwlrq wkdw iroorzv iurp wkh lqwurgxfwlrq ri wkh HLWF vfkhph fdq lv pdgh
zlwkrxw ghwhulrudwlqj wkh whupv ri wudgh1 Wkhuhiruh wkh h{sdqvlyh h�hfw ehfrph
voljkwo| pruh surqrxqfhg lq wkh fdvh ri kljk sulfh hodvwlflwlhv lq iruhljq wudgh1

Iljxuh 6 vkrzv wkh lqfuhdvh lq hpsor|phqw lq hdfk ri wkh ; oderu pdunhw vhjphqwv
lq wkh edvh vfhqdulr dqg wkh orz xqhpsor|phqw vfhqdulr uhvshfwlyho|1 Revhuyh
wkdw wkh lpsdfw h�hfw gl�huv iurp rq vhjphqw wr dqrwkhu1 Wklv gl�huhqfh lv d
frqvhtxhqfh ri wkh gl�huhqw glvwulexwlrqv ri surgxfwlylw| dqg wkh gl�huhqw edu0
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jdlqlqj srzhuv ri wkh xqlrqv1 Xqvnloohg zrunhuv duh frqfhqwudwhg lq wkh vhjphqw
ri wudghvphq zklfk lqfoxghv xqvnloohg zrunhuv lq wkh exloglqj dqg frqvwuxfwlrq
vhfwru dqg lq wkh vhjphqw ri xqvnloohg zrunhuv wkdw frqvlvw ri ihpdoh xqvnloohg
zrunhuv dqg oruu| gulyhuv hwf1 Lq wkh edvh vfhqdulrv wkhvh vhjphqwv kdyh dq lq0
fuhdvh lq hpsor|phqw ri pruh wkdq 618 shufhqw rq lpsdfw1 Wkh uhodwlyho| orz0sdlg
jurxs ri sxeolf hpsor|hhv h{shulhqfh dq lqfuhdvh lq hpsor|phqw ri pruh wkdq 6
shu fhqw1 Ilqdoo| wkh frpshwlwlyh vhjphqw kdv e| idu wkh orzhvw lqfuhdvh lq hp0
sor|phqw +ohvv wkdq 4 shufhqwdjh srlqw, zklfk lv gxh wr wkh idfw wkh glvwulexwlrq
ri surgxfwlylw| ri wklv jurxs lv �wklq� forvh wr wkh uhvhuydwlrq zdjh1

Lq wkh orz xqhpsor|phqw vfhqdulr wkh glvwulexwlrq ri h�hfwv lv vlplodu exw qrw
lghqwlfdo wr wkh edvh vfhqdulr exw doo h�hfwv duh vfdohg grzq wr dssur{lpdwho| 628
ri wkh vl}h lq kljk xqhpsor|phqw vfhqdulr1
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Billion DKK 2000 2005 2020 2050

Real private consumption 416 417 418 419 420
Base case (0.3) (0.4) (0.7) (0.9)
Low initial unemployment (0.0) (0.1) (0.3) (0.5)
High foreign price elasticities (0.5) (0.6) (0.9) (1.3)

Real GDP (factor prices) 823 829 830 832 833
Base case (0.7) (0.9) (1.1) (1.3)
Low initial unemployment (0.3) (0.4) (0.4) (0.4)
High foreign price elasticities (0.8) (1.0) (1.3) (1.5)

Wage level (index) 100.0 98.3 98.3 98.5 98.7
Base case (-1.7) (-1.7) (-1.5) (-1.3)
Low initial unemployment (-0.7) (-0.7) (-0.6) (-0.4)
High foreign price elasticities (-1.4) (-1.1) (-0.8) (-0.6)

Employment (index) 100.0 101.5 101.5 101.6 101.6
Base case (1.5) (1.5) (1.6) (1.6)
Low initial unemployment (0.6) (0.6) (0.6) (0.6)
High foreign price elasticities (1.5) (1.6) (1.6) (1.6)

Unemployment rate (percent) 10.5 7.9 7.9 7.9 7.9
Low initial unemployment 5.0 3.6 3.6 3.6 3.6
High foreign price elasticities 10.5 7.9 7.9 7.9 7.9

Capital stock 2755 2763 2769 2778 2784
Base case (0.3) (0.5) (0.8) (1.0)
Low initial unemployment (0.1) (0.2) (0.4) (0.4)
High foreign price elasticities (0.4) (0.7) (1.1) (1.3)

Value of firms 1269 1281 1280 1278 1277
Base case (0.9) (0.8) (0.7) (0.7)
Low initial unemployment (0.3) (0.3) (0.3) (0.3)
High foreign price elasticities (1.5) (1.4) (1.2) (1.2)

Foreign assets -266 -269 -269 -267 -260
Low initial unemployment -266 -264 -260 -251
High foreign price elasticities -274 -276 -273 -259

1RWH��WKH�QXPEHUV�LQ�SDUDQWKHVHV�DUH�WKH�SHUFHQWDJH�FKDQJH�FRPSDUHG�WR�WKH�FDOLEUDWLRQ�\HDU

<HDUInitial stationary 
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814141 Vxsso| vlgh h�hfwv

Wkh pdfurhfrqrplf h�hfwv vxppdul}hg lq wdeoh 9 pd| wudfhg edfn wr vxsso| dqg
ghpdqg vkrfnv wr wkh hfrqrp| iurp wkh lqwurgxfwlrq ri wkh HLWF vfkhph1 Wkh
vxsso| vkrfn lv wkh grplqdwlqj dqg lv gxh wr wkh gluhfw h�hfwv ri wkh HLWF rq
wkh zdjh irupdwlrq lq wkh hfrqrp|1

Wkh lpsdfw h�hfw ri wkh vxsso| vkrfn lv d rxwzdug vkliw lq wkh +plqlpxp, zdjh
fxuyhv iru doo vhjphqwv ri wkh oderu pdunhw1 Wkh reylrxv uhdvrq iru wklv lv wkdw wkh
jdlq iurp ehfrplqj hpsor|hg lv lqfuhdvhg iru wkh orz lqfrph jurxsv1 Ixuwkhupruh
wkh HLWF lqfuhdvhv wkh vxp ri wkh diwhu wd{ zdjhv1 Wklv lv gxh wr wkh idfw wkdw wkh
wd{ lqfuhdvh grhv qrw jhqhudwh wkh vdph uhyhqxh iru d jlyhq ohyho ri dfwlylw| dv lv
vshqg rq wkh HLWF vfkhph1 Wkh wzr uhdvrqv iru wklv duh wkdw sxeolf h{shqglwxuhv
duh uhgxfhg iurp wkh orzhu ohyho ri xqhpsor|phqw dqg wkdw wkh wd{ fuhglw lv qrw
ixoo| �qdqfhg rq lpsdfw1

Wkh lqfuhdvhg hpsor|phqw lqfuhdvhv wkh pdujlqdo surgxfw ri fdslwdo/ zklfk zloo
ixuwkhu lqlwldwh d ulvh lq lqyhvwphqwv wkdw judgxdoo| ohdg wr d kljkhu vwrfn ri
fdslwdo1 Revhuyh krzhyhu wkdw wkh lqfuhdvhg fdslwdo vwrfn grhv qrw ohdg wr dq
lqfuhdvh lq wrwdo hpsor|phqw exw wr dq lqfuhdvh lq wkh ryhudoo zdjh udwh 1 Lq idfw
wrwdo hpsor|phqw lq wkh sulydwh vhfwru lv uhgxfhg ryhu wlph1 Wklv lpsolhv wkdw
wkh plqlpxp zdjh fxuyhv ri wkh oderu pdunhw vhjphqwv lq wkh sulydwh vhfwru duh
doprvw yhuwlfdo exw voljkwo| ghfuhdvlqj lq hpsor|phqw1

Shghuvhq hw do1 +4<<;, vkrzv wkdw edujdlqlqj ryhu plqlpxp zdjhv whqgv wr jhq0
hudwh yhu| vwhhs zdjh fxuyhv dqg wkdw wkhvh fxuyhv pd| ehfrph qhjdwlyho| vorshg
ghshqglqj rq wkh fxuydwxuh ri wkh glvwulexwlrq ri surgxfwlylw|1 Lq wkh suhvhqw
fdvh wkh plqlpxp zdjh fxuyhv ri wkh sulydwh vhfwru duh sudfwlfdoo| yhuwlfdo1

Lq wkh sxeolf vhfwru wkh hpsor|phqw lv voljkwo| lqfuhdvlqj1 Wklv lv gxh wr wkh
dvvxpswlrq wkdw sxeolf vshqglqj lv d frqvwdqw iudfwlrq ri JGS1 Wkhuhiruh sxeolf
vshqglqj lqfuhdvhv voljkwo| ryhu wlph dqg wklv sxoov xs sxeolf hpsor|phqw dv zhoo1

814151 Ghpdqg vlgh h�hfwv

Rq wkh ghpdqg vlgh wkh wd{ fuhglw lpsolhv dq lqfuhdvh lq wkh vwrfn ri kxpdq
fdslwdo iru wkrvh jhqhudwlrqv zkr kdyh d vx!flhqwo| orqj uhpdlqlqj shulrg lq wkh
oderu irufh/ vlqfh erwk dyhudjh zdjhv diwhu wd{ dqg hpsor|phqw duh lqfuhdvlqj gxh
wr wkh wd{ fuhglw1 Wkh idfw wkdw lqlwldoo| wkh wd{ fuhglw lv ohvv wkdq ixoo| �qdqfhg
e| wkh lqfuhdvh lq wkh pdujlqdo wd{ udwhv lpsolhv wkdw wkh jryhuqphqw lqfuhdvhv
wkh oxps vxp wd{ wr edodqfh wkh exgjhw1 Wklv d�hfwv kxpdq fdslwdo qhjdwlyho|
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exw wkh h�hfw iurp wkh zdjh vxp lv grplqdwlqj1 Iru wkh uhwluhg jhqhudwlrqv wkh
lqfuhdvh lq wkh oxps vxp wd{ lv doprvw r� vhw e| wkh lqfuhdvh lq vrfldo shqvlrq
+wkdw iroorzv iurp wkh uhgxfwlrq lq wkh oderu pdunhw frqwulexwlrq wd{, ohdylqj wkh
kxpdq fdslwdo sudfwlfdoo| xqd�hfwhg1

Wkh ydoxh ri �upv mxps rq lpsdfw e| 31:8 shufhqw gxh wr lqfuhdvhg ixwxuh gly0
lghqgv wkdw iroorzv iurp wkh uhgxfwlrq lq wkh surgxfhu zdjh dqg wkh ghulyhg
lqfuhdvh lq hpsor|phqw/ fdslwdo vwrfn dqg surgxfwlrq1

Wkh wrwdo djjuhjdwh qrq0kxpdq dqg kxpdq zhdowk lq wkh hfrqrp| duh voljkwo|
lqfuhdvhg rq lpsdfw vr wkdw djjuhjdwh frqvxpswlrq lqfuhdvhv lqlwldoo|1 Wklv ulvh
lv odujhvw iru wkh |rxqjhvw jhqhudwlrqv1 Wklv whqg wr pdnh frqvxpswlrq voljkwo|
jurzlqj ryhu wlph1

8151 Glvwulexwlrqdo h�hfwv

Dv douhdg| phqwlrqhg wkh ryhudoo h�hfw ri wkh HLWF lv wr uhgxfh wkh wd{ exughq ri
wkh orz0lqfrph jurxs dqg wr lqfuhdvh wkh wd{ exughq ri wkh kljk0lqfrph jurxs1
Dowkrxjk wkhuh duh vrph vkliwv lq wkh glvwulexwlrq ri hpsor|phqw ehwzhhq wkh
oderu pdunhw vhjphqwv dqg wkhuhiruh dovr vrph vkliwv lq wkh glvwulexwlrq ri suh0
wd{ lqfrph wkh| fdqqrw uhyhuvh wkh lpsdfw h�hfw iurp wkh uhvwuxfwxulqj ri wkh
wd{ v|vwhp1 Wkhuhiruh wkh ryhudoo h�hfw lv d frpsuhvvlrq lq wkh glvwulexwlrq ri
lqfrph lq wkh hfrqrp|1
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Wklv ryhudoo glvwulexwlrqdo h�hfw pd| eh doorfdwhg dfurvv jhqghu dqg jhqhudwlrqv
dffruglqj wr wkh glvwulexwlrqv ri surgxfwlylw| dfurvv wkhvh jurxsv1 Iljxuh 7 vkrzv
wkh qhw dyhudjh oderu pdunhw lqfrph jdlqv lq wkh edvh vfhqdulr iru phq dqg zrphq
uhvshfwlyho| iru hdfk ri wkh < djh jurxsv zkr duh dfwlyh rq wkh oderu pdunhw148

Wkh frqfoxvlrq iurp wkh �jxuh lv frqvslfxrxv= Zrphq jdlq lq qhw lqfrph iru doo
djh jurxsv dqg wkh jdlq lv kljkhu wkdq iru phq lq wkh fruuhvsrqglqj djh jurxsv1
\rxqj zrphq jdlq wkh prvw1 Wkh phq lq wkh iruwlhv dqg wkh �iwlhv h{shulhqfh d
uhgxfwlrq lq wkh dyhudjh qhw lqfrph1

Wklv slfwxuh ri jdlqv dqg orvvhv uh hfwv wkh idfw wkdw rq dyhudjh zrphq kdyh d
orzhu vdodu| wkdq phq lq wkh vdph djh jurxsv1 Ixuwkhupruh/ wkh kljk lqfrph
jurxs lv frqfhqwudwhg dprqj phq lq wkh iruwlhv dqg �iwlhv/ zkr wkhuhiruh duh wkh
qhw frqwulexwruv wr wkh �qdqflqj ri wkh wd{ fuhglw1

91 Frqfoxglqj uhpdunv

Lq wklv sdshu wkh h�hfwv ri d jhqhudo HLWF vfkhph �qdqfhg wkurxjk surjuhvvlyho|
lqfuhdvhg pdujlqdo wd{ udwh ri wkh Gdqlvk lqfrph wd{ v|vwhp zhuh dqdo|}hg lq d
prgho zlwk khwhurjhqhrxv oderu dqg edujdlqlqj ryhu plqlpxp zdjhv1 Zh vkrzhg
wkdw wkh lqwurgxfwlrq ri wkh vfkhph jhqhudwhv d uhgxfwlrq lq xqhpsor|phqw dqg
d vpdoohu lqfuhdvh lq hpsor|phqw phdvxuhg lq surgxfwlylw| fruuhfwhg xqlwv1 Wkh
h�hfw ri wkh HLWF ghshqgv fuxfldoo| rq wkh ohyho ri vwuxfwxudo xqhpsor|phqw1 Lq
wkh suhvhqw dqdo|vlv dq xsshu dqg d orzhu erxqg ri wkh ohyho ri xqhpsor|phqw
zhuh dqdo|}hg1 Wkh phdvxuhg h�hfw dw wkh xsshu erxqg zdv dssur{lpdwho| wzlfh
dv odujh dv wkh h�hfw dw wkh orzhu erxqg/ exw hyhq lq wkh odwwhu fdvh d vljql�fdqw
uhgxfwlrq lq xqhpsor|phqw zdv irxqg1

Zlwk uhjdug wr wkh glvwulexwlrq ri lqfrph lq vrflhw| wkh HLWF whqgv wr frpsuhvv
wkh lqfrph glvwulexwlrq e| uhgxflqj wkh zdjh lqfrph diwhu wd{ ri wkh kljkhvw
lqfrph jurxsv dqg lqfuhdvlqj wkh zdjhv diwhu wd{ iru wkh orz lqfrph jurxsv1
Lqglylgxdov zkr uhpdlq xqhpsor|hg duh qrw zruvh ri diwhu wkh lqwurgxfwlrq1

Wzr gl�huhqw nlqgv ri h{whqvlrqv wr wkh dqdo|vlv pd| d�hfw wkh jhqhudoo| srvlwlyh
frqfoxvlrq ri wkh suhvhqw sdshu lq d qhjdwlyh gluhfwlrq1 Iluvw/ lqwurgxfwlrq ri
hqgrjhqrxv oderu vxsso| +ru edujdlqlqj ryhu wkh ohqjwk ri wkh zrunlqj gd|, pd|
lpso| wkdw lqglylgxdov zlwk kljk dqg plggoh lqfrphv uhgxfh wkhlu oderu vxsso| gxh
wr wkh kljkhu pdujlqdo wd{ udwh1 Wkh idfw wkdw dovr wkh dyhudjh wd{ udwh lqfuhdvhv
pd| gdpshq wkh h�hfw1 Ryhudoo wkh wrwdo h�hfw ri wkh HLWF pd| ehfrph ohvv
srvlwlyh1 Vhfrqg wkh idfw wkdw wkh glvwulexwlrq ri lqfrph ehfrph pruh frpsuhvvhg

48Wkh dyhudjh qhw oderu pdunhw lqfrph lv gh�qhg lq Dsshqgl{ 41
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pd| uhgxfh wkh lqfhqwlyh wr hgxfdwlrq dqg wkhuhiruh lqwurgxfh d qhjdwlyh h�hfw
rq dyhudjh surgxfwlylw| lq wkh orqj uxq1 Krzhyhu wklv h�hfw pd| qrw eh wrr odujh
dv wkh frpsuhvvlrq lq wkh glvwulexwlrq ri lqfrph lv rqo| pdujlqdo1 Lqwurgxfwlrq
ri wkh odwhu wzr h�hfwv duh reylrxv wrslfv iru ixuwkhu uhvhdufk1
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UHIHUHQFHV

Elqpruh/ N1/ D1 Uxelqvwhlq dqg D1 Zrolqvn| +4<;9,= �Wkh Qdvk Edujdlqlqj
Vroxwlrq lq Hfrqrplf Prghoolqj�/ Udqg Mrxuqdo ri Hfrqrplfv/ yro1 4: ss1 4:90
;;

Eryhqehuj/ O1 dqg I1 Ydq ghu Sorhj +4<<7,= �H�hfwv ri wkh Wd{ dqg Ehqh�w
V|vwhp rqZdjh Irupdwlrq dqg Xqhpsor|phqw�/ Zrunlqj sdshu <7 0 3;/ FhqwHU/
Wloexuj Xqlyhuvlw| dqg Xqlyhuvlw| ri Dpvwhugdp

Eryhqehuj/ O1 dqg I1 Ydq ghu Sorhj +4<<;,= �Frqvhtxhqfhv ri Hqylurqphqwdo Wd{
Uhirup iru Xqhpsor|phqw dqg Zhoiduh�/ Hqylurqphqwdo dqg Uhvrufh Hfrqrplfv
yro1 45 ss1 46:083

Gdqlvk Hpsor|huv* Frqihghudwlrq +4<<;,= �Oderu Pdunhw Uhsruw�/ Frshqkdjhq
+lq Gdqlvk,

Hfrqrplf Frxqflo +4<<:,= Wkh Gdqlvk Hfrqrp|/ Dxwxpq 4<<:1 Frshqkdjhq=
Hfrqrplf Frxqflo1 +lq Gdqlvk frqwdlqlqj dq Hqjolvk vxppdu|,

Hxurshdq Frpplvvlrq +4<<7,= Jurzwk/ Frpshwlwlyhqhvv/ Hpsor|phqw= Wkh Fkdo0
ohqjhv 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|�/ HSUX Zrunlqj Sdshu Vhulhv 4<<8054/
Frshqkdjhq

Kdqvhq/ F1 W1/ O1 K1 Shghuvhq dqg W1 Voûn +4<<<,= �Dpeljxrxv H�hfwv ri Wd{ Sur0
juhvvlylw| 0 Wkhru| dqg Gdqlvk Hylghqfh�/ Mrxuqdo ri Oderxu Hfrqrplfv +iruwk0
frplqj,

Kropoxqg/ E1 dqg D1 V1 Nrop +4<<<,= �Hqylurqphqwdo Wd{ Uhirup lq d Vpdoo/
Rshq Hfrqrp| zlwk Vwuxfwxudo Xqhpsor|phqw/ Lqwhuqdwlrqdo Wd{ dqg Sxeolf
Ilqdqfh/ +iruwkfrpplqj,

Nqxgvhq/ P1 E1/ O1 K1 Shghuvhq/ W1 Z1 Shwhuvhq/ S1 Vwhskhqvhq dqg S1 Wulhu
+4<<;,= �D Surwrw|sh ri d GUHDP +Gdqlvk Udwlrqdo Hfrqrplf Djhqwv Prgho,�
Yhuvlrq 415/ Vwdwlvwlfv Ghqpdun

Orfnzrrg/ E dqg D1 Pdqqlqj +4<<6,= �Zdjh Vhwwlqj dqg wkh Wd{ V|vwhp1 Wkh0
ru| dqg Hylghqfh iru wkh Xqlwhg Nlqjgrp�/ Mrxuqdo ri Sxeolf Hfrqrplfv/ yro1
85 ss 405<

Plqlvwu| ri Exvlqhvv/ Plqlvwu| ri Hfrqrplf D�dluv/ Plqlvwu| ri Ilqdqfh/ Plqlvwu|
ri Wd{dwlrq/ wkh Sulph Plqlvwhu*v Ghsduwphqw +4<<9,= �H�hfwv ri Hduqhg Lqfrph
Wd{ Fuhglw Sursrvdov� +lq Gdqlvk,/ Frshqkdjhq
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Qlfrodlvhq/ V1 +4<<:,= �Lqfuhdvhg Fryhudjh ri Lqglylgxdo Zdjh Frqwudfwv�/ +lq
Gdqlvk, Duehmgvpdunhgvsrolwlvn Djhqgd/ Frshqkdjhq= Gdqvn Duehmgvjlyhuiruhq0
lqj1

Qlhovhq/ V1 E1/ O1 K1 Shghuvhq/ S1 E1 Vûuhqvhq +4<<8,= �Hqylurqphqwdo Srolf|/ Sro0
oxwlrq/ Xqhpsor|phqw/ dqg Hqgrjhqrxv Jurzwk�/ Lqwhuqdwlrqdo Wd{ dqg Sxeolf
Ilqdqfh/ yro1 5/ ss 4;80538

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

Shghuvhq/ O1 K1/ Q1 Vplwk dqg S1 Vwhskhqvhq +4<<;,= �Zdjh Irupdwlrq dqg Plql0
pxpZdjh Frqwudfwv= Wkhru| dqg Hylghqfh iurp Gdqlvk Sdqho Gdwd�1 Hfrqrplf
Prghoolqj Zrunlqj Sdshu Vhulhv 4<<;=8/ Vwdwlvwlfv Ghqpdun

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

Slvvdulghv/ F1 D1 +4<<;,= �Wkh Lpsdfw ri Hpsor|phqw Wd{ Fxwv rq Xqhpsor|0
phqw dqg Zdjhv> Wkh Uroh ri Xqhpsor|phqw Ehqh�wv dqg Wd{ Vwuxfwxuh�/ Hx0
urshdq Hfrqrplf Uhylhz/ yro 75/ ss 4880;6

Vwdwlvwlfv Ghqpdun +4<<4,= �LGD 0 dq lqwhjudwhg gdwd edvh iru oderxu pdunhw
uhvhdufk� Pdlq uhsruw1 +lq Gdqlvk,/ Frshqkdjhq

Vwdwlvwlfv Ghqpdun +4<<9,= �GLVFR0;; Fodvvl�fdwlrq ri Rffxsdwlrqv ri Vwdwlvwlfv
Ghqpdun� +lq Gdqlvk,/ Frshqkdjhq

Vwdwlvwlfv Ghqpdun +4<<:,= �Froohfwlyh Edujdlqlqj Djuhhphqwv 4<<8� +lq Gdqlvk,
Qhzv iurp Vwdwlvwlfv Ghqpdun qr1 558/ Frshqkdjhq

Vûuhqvhq/ S1 E1 +4<<:,= �Sxeolf Ilqdqfh Vroxwlrqv wr wkh Hxurshdq Xqhpsor|0
phqw Sureohp�/ Hfrqrplf Srolf|/ yro1 58 ss1 5560597

Ydq ghu Sorhj/ I1 +4<;:,= �Wudgh Xqlrqv/ Lqyhvwphqw/ dqg Hpsor|phqw= D Qrq0
frrshudwlyh Dssurdfk�/ Hxurshdq Hfrqrplf Uhylhz yro1 64 ss 47980<5
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DSSHQGL[ 4=
Fdoleudwlrq
Wklv vhfwlrq ghvfulehv wkh surfhgxuh xvhg wr fdoleudwh wkh oderu pdunhw sduw ri
wkh prgho1 Wkh jhqhudo lghd ri wklv fdoleudwlrq lv wr uhsurgxfh wkh glvwulexwlrqv
irxqg lq wkh 43 shufhqw vdpsoh ri wkh uhjlvwhu ri Gdqlvk zrunsodfhv dqg shuvrqv
+LGD,1 Jlyhq wkhvh glvwulexwlrqv wkh djjuhjdwhg ohyhov duh fdoleudwhg wr gdwd ri
Qdwlrqdo Dffrxqwv e| vfdolqj wkh vdpsoh1

Wkh fdoleudwlrq ri sdudphwhuv lq wkh uhvw ri wkh prgho iroorzv d idluo| vwdqgdug
surfhgxuh ri fdoleudwlqj wkh prgho wr d vwdwlrqdu| vwdwh dqg lv qrw uhsruwhg
khuh1 Wkh lqwhuhvwhg uhdghu lv uhihuuhg wr Nqxgvhq hw do1 +4<<;, zkhuh erwk wkh
surfhgxuh dqg wkh uhvxowv ri wkh fdoleudwlrq duh uhsruwhg1

Wkh vwduwlqj srlqw ri wkh fdoleudwlrq ri wkh oderu pdunhw lv wkh glvwulexwlrqv ri
zdjhv iru wkh ; oderu pdunhw vhjphqwv wkdw duh uhsruwhg lq �jxuh 41 Lq wklv �jxuh
wkh shuvrqv ehorqjlqj wr d vshfl�f vhjphqw duh duudqjhg dffruglqj wr krxuo|
zdjh1 Wkh zdjh lv ghfuhdvhg zlwk wkh qxpehu ri shuvrqv1 Wkhuhiruh wkh �jxuh
vkrzv d prqrwrqh ghslfwlrq iurp qxpehu ri shuvrqv wr wkh zdjh udwh1 Hdfk ri
wkhvh glvfuhwh ghslfwlrqv duh �wwhg wr frqwlqxrxv ixqfwlrqv xvlqj sro|qrpld ri
rughu 81
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Wkh udwh ri xqhpsor|phqw zlwklq hdfk oderu pdunhw vhjphqw lv uhsruwhg lq wkh
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lqlwlrq ri u�
|
lq +5147, dqg wkh idfw wkdw lqglylgxdov duh hlwkhu ixoo| hpsor|hg ru

ixoo| xqhpsor|hg1 Wklv lpsolhv wkdw u�
|
lv wkh qxpehu ri hpsor|hg lq vhjphqw m=

Lqvhuwlqj wkh fdoleudwhg ydoxh ri u�
|
lqwr wkh sro|qrplxp wkdw lv �wwhg wr wkh

glvwulexwlrq ri zdjhv lq vhjphqw m dqg xvlqj wkh idfw wkdw wkh pdujlqdo hpsor|hg
uhfhlyhv wkh plqlpxp zdjh ri wkh vhjphqw |lhogv d fdoleudwlrq ri wkh plqlpxp
zdjh149
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Wklv |lhogv d vhw ri plqlpxp zdjhv dv vkrzq lq wdeoh 71 Revhuyh wkdw wkhvh
plqlpxp zdjhv duh fdoleudwhg vxfk wkdw doo xqhpsor|phqw zlwklq d vshfl�f oderu
pdunhw vhjphqw lv fdxvhg e| wrr orz surgxfwlylw|1 Li xqhpsor|phqw lv fdxvhg e|
rwkhu uhdvrqv +h1j1 whpsrudu| od| r� gxh wr zhdwkhu frqglwlrqv lq wkh frqvwuxfwlrq
vhfwru,/ wkhq wklv whqgv wr lpso| wkdw wkh fdoleudwhg plqlpxp zdjh ehfrphv wrr
kljk1 H{fhsw iru wudghvphq/ zkhuh wkh phqwlrqhg whpsrudu| od| r� lv sduwlfxoduo|
odujh/ wkh fdoleudwhg plqlpxp zdjhv duh lq vdph udqjh dv wkh revhuyhg plqlpxp
zdjhv/ zklfk lv ehwzhhq GNN :3 dqg <3 shu krxu1 Wr txrwh Gdqlvk Hpsor|huv*
Frqihghudwlrq +4<<;,= �Lq 4<<9 wkh plqlpxp zdjhv zhuh ehwzhhq GNN :3 dqg
<3 shu krxu/ exw pruh wkdq 6 rxw ri 7 plqlpxp zdjhv zhuh ehwzhhq :3 dqg :8
GNN shu krxu1�+rxu wudqvodwlrq,1

Labor market segment Minimum Private Public Unemployment
wage (DDK) wage sum wage sum rate

Manufactural workers 90 454 20% 97.2 4.0 10.6                 
Clerical workers 85 387 17% 57.1 22.1 9.9                   
Shop assistants 73 227 10% 36.3 8.5 11.2                 
Tradesmen 105 140 6% 29.0 0.7 16.7                 
Unskilled workers 91 213 9% 31.3 9.0 14.6                 
Pure public workers 89 493 22% 0.0 104.7 9.0                   
High-income workers 107 273 12% 66.7 23.4 8.1                   
White collar workers 80 93 4% 23.8 1.2 5.1                   
Total 2281 100% 10.4
1RWH��:DJH�VXPV�DUH�PHDVXUHG�LQ�ELOOLRQ�'..��VL]H�LV�PHDVXUHG�LQ������SHUVRQV

Size

Wdeoh := Surshuwlhv ri oderu pdunhw vhjphqwv

Wkh revhuyhg xqhpsor|phqw udwhv lq wkh LGD vdpsoh h{foxgh shuvrqv zkr kdyh
ehhq xqhpsor|hg iru d zkroh |hdu +ru kdyh ehhq xqhpsor|hg iru sduw ri wkh |hdu

49Wkh vdph nlqg ri surfhgxuh lv xvhg wr �qg wkh uhvhuydwlrq zdjh ri wkh frpshwlwlyh vhjphqw
ri wkh oderu pdunhw1
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dqg rq d ohdyh vfkhph iru wkh uhvw ri wkh shulrg,1 Wklv lv gxh wr wkh idfw wkdw
zh gr qrw kdyh zdjh revhuydwlrqv uhjduglqj wklv w|sh ri shuvrqv1 Wklv krzhyhu
uhgxfhv wkh phdvxuhg xqhpsor|phqwv udwhv lq wkh vdpsoh vljql�fdqwo| ehorz wkh
r!fldo xqhpsor|phqw udwh1 Wkhuhiruh doo xqhpsor|phqw udwhv ri wkh vdpsoh duh
vfdohg sursruwlrqdoo|/ vr wkdw wkh dyhudjh xqhpsor|phqw udwh lv lghqwlfdo wr wkh
r!fldo udwh1 Wklv lqwurgxfhv d eldv lq wkh xqhpsor|phqw udwhv dv phdvxuhg e| wkh
vdpsoh frpsduhg wr dfwxdo xqhpsor|phqw udwhv dv wkh orqj whup xqhpsor|phqw
lv yhu| eldvhg wrzdugv xqvnloohg zrunhuv lq wkh dfwxdo gdwd1

Lqwhjudwlqj wkh sro|qrplxp +914, ryhu zrunhuv iurp 3 wr u�
|
+l1h1 wkh hpsor|hg

sduw ri zrunhuv ri fdwhjru| m, |lhogv d fdofxodwhg zdjh vxp iru zrunhuv ri fdwhjru|
m1 Wklv zdjh vxp iru vhjphqw m lv fdoleudwhg wr wkh zdjh vxp iru wklv jurxs dv
uhsruwhg lq wkh LGD vdpsoh1 Wklv lv grqh e| vfdolqj wkh qxpehu ri shuvrqv lq wkh
vhjphqw1 Wklv vfdolqj uhgxfhv wkh qxpehu ri shuvrqv lq hdfk vhjphqw e| 5 wr 7
shufhqw1

Wkh zdjh vxpv ri doo oderu pdunhw vhjphqwv duh dgghg wrjhwkhu wr |lhog wkh wrwdo
zdjh vxp ri hpsor|hg iurp wkh LGD vdpsoh1 Wkh ixoo vfdoh hfrqrp| lv rewdlqhg
e| vfdolqj wkh qxpehu ri hpsor|hg lq wkh LGD vdpsoh vr wkdw wkh wrwdo zdjh
vxp lv htxdo wr wkh zdjh vxp ri wkh Qdwlrqdo Dffrxqwv iru 4<<81 Wkh uhvxowlqj
shufhqwdjh lqfuhdvh lq hpsor|phqw lv xvhg wr lqfuhdvh wkh qxpehu ri hpsor|hg
ri hdfk fdwhjru| sursruwlrqdoo|1 Wkh uhvxowlqj qxpehu ri phpehuv dqg wkh zdjh
vxp lq hdfk oderu vhjphqw lv vkrzq lq wdeoh :1

E| frpsdulqj wr wdeoh 4 revhuyh wkdw wkh dgmxvwphqwv lq wkh uhodwlyh vl}h ri wkh
oderu pdunhw vhjphqwv ehwzhhq wkh ruljlqdo vdpsoh dqg fdoleudwhg qxpehu lq
wkh prgho duh ohvv wkdq rqh shufhqwdjh srlqw iru hyhu| jurxs1 Revhuyh wkdw wkh
fdofxodwhg qxpehu ri shuvrqv lv vljql�fdqwo| ehorz wkh r!fldo oderu irufh zklfk
lv 51; eloolrq shuvrqv1 Wklv gl�huhqfh lv gxh wr wkh idfw wkdw wkh zdjhv ri wkh
shuvrqv lq wkh vdpsoh lv kljkhu wkdq iru wkh shuvrqv lq wkh hfrqrp|1 Wklv lv gxh
wr wkh idfw wkdw wkh vdpsoh lv wdnhq iurp shuvrqv zkr duh uhjlvwhuhg dv kdylqj d
pdlq rffxsdwlrq zklfk lv lqfoxghg lq wkh oderu irufh1 Wklv ohdyhv rxw orz lqfrph
jurxsv dv vwxghqwv/ dvvlvwlqj zlyhv hwf1

Iru hdfk vhjphqw ri oderu pdunhw +h{fhsw wkh sxuh sxeolf hpsor|hg, zh qhhg d
vsolw ehwzhhq sxeolf dqg sulydwh hpsor|phqw1 Wr �qg wkhvh ydoxhv wkh sxeolf
zdjh vxp lv fdofxodwhg iru hdfk vhjphqw ri wkh oderu pdunhw lq wkh LGD0vdpsoh1
Iurp wklv fdofxodwlrq wkh shufhqwdjh vkduh ri wrwdo sxeolf zdjh vxp lv fdofxodwhg
iru hdfk oderu pdunhw vhjphqw1 Wkh fdoleudwhg sxeolf zdjh vxpv xvhg lq wkh
FJH0prgho lv irxqg e| vsolwwlqj wrwdo sxeolf zdjh vxp iurp Qdwlrqdo Dffrxqw
ehwzhhq wkh oderu pdunhw vhjphqwv dffruglqj wr wkh fdofxodwhg vkduhv lq wkh
LGD0vdpsoh1
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Qrupdol}lqj wkh zdjh udwhv wr 4 lq wkh edvh |hdu zh qrz kdyh vx!flhqw lqiru0
pdwlrq wr fdoleudwh wkh FHV ixqfwlrqv ri hpsor|phqw lq hdfk ri wkh fdwhjrulhv�
O��
|

> ===> O�.
|

�
= Wkh vkduh sdudphwhuv ri wkh FHV ixqfwlrq duh fdoleudwhg lq wkh

vwdqgdug zd| xvlqj wkh ghpdqg htxdwlrqv +517, dqg wkh vlplodu ghpdqg htxdwlrqv
iru wkh sxeolf vhfwru1 Wkh hodvwlflw| ri vxevwlwxwlrq ehwzhhq dq| wzr fdwhjrulhv ri
oderu lv vhw wr 3181

Ilqdoo| zh qhhg wr fdoleudwh wkh edujdlqlqj srzhu ri wkh xqlrq ri zrunhuv ri
fdwhjru| m/ �� iru doo m vxfk wkdw wkh prgho0jhqhudwhg zdjh vxp ri hdfk edujdlqlqj
vhjphqw ehfrphv htxdo wr zdjh vxpv uhsruwhg lq wdeoh 71 Wklv lv grqh e| xvlqj
wkh �uvw rughu frqglwlrq wr wkh Qdvk edujdlqlqj sureohp +5159,1

9141 Djh dqg jhqghu vshfl�f glvwulexwlrqv

Wr �qg wkh lqfrph ri vshfl�f jhqhudwlrq ri krxvhkrogv zh qhhg zdjh lqfrph
gdwd glvwulexwhg dffruglqj wr erwk djh dqg jhqghu/ vlqfh wkh frqvwuxfwlrq ri
krxvhkrogv lpsolhv wkdw phq duh glvwulexwhg wr krxvhkrogv wkdw/ lq jhqhudo/ zloo
kdyh d gl�huhqw djh wkdq wkhlu rzq1

Gdwd iurp wkh LGD0vdpsoh duh glylghg lqwr vxe0fdwhjrulhv dffruglqj wr djh +lq <
80|hdu lqwhuydov, dqg jhqghu iru hdfk fdwhjru| ri zrunhuv1 Lq wklv zd| wkh pdwhuldo
lv glylghg lqwr 477 +@<-5-;, vxe0fdwhjrulhv14: Wkh shuvrqv duh jurxshg lqwr 58
jurxsv iru hdfk oderu vhjphqw dffruglqj wr krxuo| zdjh1 Wkh qxpehu ri shuvrqv
lq hdfk ri wkhvh jurxsv lv glylghg e| wkh wrwdo qxpehu ri shuvrqv ri wkh vshfl�f
djh dqg jhqghu1 Wklv |lhogv dq hpslulfdo frxqwhusduw ri wkh ixqfwlrq !a

@cc�
+v, wkdw

phdvxuhv wkh iudfwlrq ri shuvrqv zlwk jhqghu M> djh d> oderu fdwhjru| m zkr duh ri
surgxfwlylw| w|sh v lq oderu fdwhjru| m= Iroorzlqj wkh vdph surfhgxuh dv lq fdvh
ri wkh zdjh glvwulexwlrqv lq oderu pdunhw vhjphqwv zh hvwlpdwh d sro|qrplxp ri
rughu 8 wr �w wkh hpslulfdo glvwulexwlrq ri !a

@cc�
+v,1 Iljxuh 9 vkrzv wkh hpslulfdo

glvwulexwlrqv dqg wkh �wwhg sro|qrpld iru wkh qlqh djh0jurxsv ri pdohv lq wkh
oderu pdunhw vhjphqw ri pdqxidfwxudo zrunhuv1

Wkh glvwulexwlrq ri shuvrqv ri d jlyhq djh dqg jhqghu lv xvhg wr fdofxodwh wkh
dyhudjh qhw0lqfrph ri wkh djh dqg jhqghu jurxs1 Xvlqj wkh vshfl�fdwlrq ri wkh
wd{ ixqfwlrq lq +5154, dqg wkh idfw wkdw wkh zdjh ri dq hpsor|hg shuvrq zlwk
surgxfwlylw| l pd| eh zulwwhq dv z�

|
+l, @ �� +l,Z �

|
zh pd| zulwh wkh h{suhvvlrq

iru wkh dyhudjh qhw0lqfrph ri jhqghu M> zkr lv djh d dw wlph w dv

4:Wklv odujh dprxqw ri vxe0fdwhjrulhv lv wkh sulpdu| uhdvrq zk| zh kdyh fkrvhq wr djjuhjdwh
wkh qxpehu ri oderu pdunhw vhjphqwv lqwr ;/ vlqfh d odujhu qxpehu zrxog uhtxluh d odujhu LGD0
vdpsoh1
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Wklv gh�qlwlrq ri djh dqg jhqghu vshfl�f qhw oderu pdunhw lqfrph lv xvhg wr
ghslfw wkh glvwulexwlrqdo frqvhtxhqfhv ri wkh hduqhg lqfrph wd{ fuhglw vfkhph lq
vhfwlrq 81

Note: 1. axis: Productivity categories, 2. axis: Per mille of all males in the specific age group
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Iljxu 9= H{dpsoh ri djh2jhqghu glvwulexwlrqv1 Pdohv/ rujdql}hg lq pdqxidfwxdo
zrunhuv xqlrq
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DSSHQGL[ 5=
Gh�qlwlrq ri oderu pdunhw vhjphqwv e| GLVFR frghv

Wkh whq pdmru oderu pdunhw vhjphqwv iru eoxh froodu zrunhuv lq Ghqpdun gh�qhg
e| edujdlqlqj djuhhphqwv duh vkrzq lq wkh wdeoh ehorz1 Wkh froxpq fryhudjh
phdvxuhv wkh dssur{lpdwlyh qxpehu ri hpsor|hg shuvrqv fryhuhg e| wkh vshfl�f
edujdlqlqj djuhhphqw1 Wkhvh 43 edujdlqlqj djuhhphqwv fryhuv dssur{lpdwho|
93 shu fhqw ri wkh wrwdo hpsor|phqw lq �upv wkdw duh phpehuv ri wkh Gdqlvk
Hpsor|huv* Frqihghudwlrq

Hpsor|huv Xqlrq Olqh ri exvlqhvv Frqwudfw w|sh Fryhudjh
GL FR0lqgxvwul Pdqxidfwxulqj Plqlpxp zdjh 4831333
GL WO2KN Pdqxidfwxulqj Ixoo| ghfhqwudol}hg 881333
GKV KN Vhuylfh Plqlpxp zdjh 731333

Frqwudfwruv VlG Frqvwuxfwlrq Plqlpxp zdjh 531333
GL WLE Pdqxidfwxulqj Plqlpxp zdjh 531333

KRUHVWD UEI Vhuylfh Plqlpxp zdjh 481333
GY VlG Vhuylfh Vwdqgdug zdjh 481333

DKWV NDG2GI Vhuylfh Vwdqgdug zdjh 481333
E\J WLE Frqvwuxfwlrq Plqlpxp zdjh 431333
HOIR Ho0xqlrq Frqvwuxfwlrq Plqlpxp zdjh 431333
Wrwdo 6831333

Vrxufh= Gdqlvk Hpsor|huv* Frqihghudwlrq/ xqsxeolvkhg pdwhuldo1

Wkh fryhudjh ri djuhhphqwv duh dssur{lpdwlyh qxpehuv iru 4<<:

Wdeoh ;= Wkh 43 pdmru sulydwh oderu pdunhw vhjphqwv iru eoxh froodu zrunhuv

Wkh hpsor|huv* dvvrfldwlrqv deeuhyldwhg lq wkh wdeoh duh wkh iroorzlqj= GL/ Gdq0
lvk Ihghudwlrq ri Pdqxidfwxudo Hpsor|huv +�Gdqvn Lqgxvwul� lq Gdqlvk,> GKV/
Gdqlvk Ihghudwlrq ri Hpsor|huv lq wkh uhwdlo vhfwru +�Gdqvn Kdqgho rj Vhuylfh�
lq Gdqlvk,> Frqwudfwruv dvvrf1 lv wkh Ihghudwlrq ri Gdqlvk Frqwudfwruv +�Hq0
wuhshqûuiruhqlqjhq� lq Gdqlvk,> KRUHVWD lv wkh Ihghudwlrq ri Hpsor|huv lq
Krwhov Uhvwdxudqwv dqg Wrxulvp +�Krwho rj Uhvwdxudwlrqv0 rj Wxulvwhukyhuyhwv
Duehmgvjlyhuiruhqlqj� lq Gdqlvk,> GY lv wkh Ihghudwlrq ri Hpsor|huv lq wkh Urdg0
wudqvsruw vhfwru +�Gdqvnh Yrjqpéqg� lq Gdqlvk,> DKWV lv wkh Ihghudwlrq ri
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Hpsor|huv lq Uhwdlo/ Wudqvsruw dqg Vhuylfh +�Duehmgvjlyhuiruhqlqjhq iru Kdqgho/
Wudqvsruw rj Vhuylfh� lq Gdqlvk,> E\J lv wkh Ihghudwlrq ri Hpsor|huv lq wkh
Frqvwuxfwlrq Vhfwru +�E|jjhulhwv Duehmgvjlyhuh� lq Gdqlvk,> HOIR lv wkh Ihghu0
dwlrq ri Hpsor|huv ri Hohfwulfldqv +�Holqvwdoodwûuhuqhv Odqgviruhqlqj� lq Gdqlvk,

Wkh xqlrqv deeuhyldwhg lq wkh wdeoh duh wkh iroorzlqj= FR0lqgxvwul lv d fduwho ri
xqlrqv lq pdqxidfwxulqj/ wklv lv wkh pdmru h{fhswlrq wr wkh idfw wkdw edujdlq0
lqj lq Ghqpdun lv shuiruphg dffruglqj wr fudiwv1 WO lv wkh xqlrq ri Whfkqlfldqv/
+�Whnqlvn Odqgviruexqg� lq Gdqlvk,> KN lv wkh xqlrq ri fohunv dqg vkrsdvvlvwdqwv
+�Kdqghov0 rj Nrqwruixqnwlrqéuhuqhv iruexqg� lq Gdqlvk,> VlG lv wkh xqlrq ri
Xqvnloohg Zrunhuv +�Vshfldoduehmghuiruexqghw l Gdqpdun� lq Gdqlvk,> WLE lv wkh
xqlrq ri zrrg zrunhuv +�Iruexqghw Wué0Lqgxvwul0E|j� lq Gdqlvk,> UEI lv xqlrq
ri zrunhuv lq Krwhov/ Uhvwdxudqwv dqg Euhzhulhv +�Uhvwdxudwlrqv0 dqg Eu|jjh0
ulduehmghuiruexqghw� lq Gdqlvk,> NDG lv wkh xqlrq ri xqvnloohg ihpdoh zrunhuv
+�Nylqgholjw Duehmghuiruexqg l Gdqpdun� lq Gdqlvk,> GI lv wkh xqlrq ri fduhwdn0
huv +�Gdqvn Ixqnwlrqéuiruexqg� lq Gdqlvk,> Ho0xqlrq lv wkh xqlrq ri hohfwulfldqv
+Gdqvn Ho0iruexqg lq Gdqlvk,1

Lq GUHDP/ wkh qhw zdjh glvwulexwlrq iru hdfk oderu pdunhw vhjphqw lv glvdjjuh0
jdwhg dffruglqj wr djh +< gl�huhqw djh jurxsv, dqg jhqghu1 Dv h{sodlqhg deryh
wklv jhqhudwhv 477 gl�huhqw glvwulexwlrqv1 Ixuwkhupruh/ wkh hpslulfdo zdjh glv0
wulexwlrqv duh edvhg rq d 43 shufhqw vdpsoh ri wkh Gdqlvk srsxodwlrq1 Wkhuhiruh/
zh qhhg wr uhvwulfw wkh qxpehu ri oderu pdunhw vhjphqwv/ vr wkdw wkh qxpehu ri
revhuydwlrqv iru d jlyhq djh jurxs ri d jlyhq jhqghu ehorqjlqj wr d vshfl�f oderu
pdunhw vhjphqw lv vx!flhqwo| odujh1

Wr rewdlq wklv zh djjuhjdwh oderu pdunhw vhjphqwv zkhuh wkh zdjh djjuhjdwhv
duh h{shfwhg wr eh kljko| fruuhodwhg1 Wklv ohdgv wr wkh iroorzlqj uxohv

41 Wkh wkuhh edujdlqlqj djuhhphqwv fryhulqj hpsor|phqw lq wkh frqvwuxfwlrq
vhfwru duh djjuhjdwhg lqwr rqh oderu pdunhw vhjphqw

51 Wkh wzr edujdlqlqj djuhhphqwv zlwk d vwdqgdug zdjh frqwudfwv duh djjuh0
jdwhg lqwr rqh oderu pdunhw vhjphqw

61 Wkh edujdlqlqj djuhhphqw ri wkh krwho dqg uhvwdxudqw vhfwru +ehwzhhq KRUH0
VWD dqg UEI, dqg wkh edujdlqlqj djuhhphqw iru vkrsdvvlvwdqwv +ehwzhhq
GKV dqg KN, duh djjuhjdwhg lqwr rqh oderu pdunhw vhjphqw1

Wklv surfhgxuh ohdyhv 8 pdmru oderu pdunhw vhjphqwv iru eoxh froodu zrunhuv=

41 Pdqxidfwxudo zrunhuv +erwk vnloohg dqg xqvnloohg,
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51 Fohulfdo zrunhuv

61 Vkrsdvvlvwdqwv dqg hpsor|hhv lq uhvwdxudqwv hwf1

71 Wudghvphq ru frqvwuxfwlrq zrunhuv +erwk vnloohg dqg xqvnloohg,

81 Xqvnloohg zrunhuv sulpdulo| hpsor|hg lq wkh wudqvsruw vhfwru

Lq dgglwlrq wr wkhvh oderu pdunhw vhjphqwv zh gh�qh wkuhh oderu pdunhw vhjphqwv
iru zklwh froodu zrunhuv=

91 Sxuh sxeolf hpsor|hhv +whdfkhuv/ qxuvhv/ sulhvwv hwf1,

:1 Kljk lqfrph zrunhuv +dfdghplf shuvrqqho dqg pdqdjhuv,

;1 Zklwh froodu zrunhuv sulpdulo| hpsor|hg lq wkh �qdqfldo vhfwru +edqnhuv
hwf1,

Wr frqvwuxfw wkh edvlv ri wkh oderu pdunhw lq wkh prgho zh dvvxph wkdw wkhvhv ;
oderu pdunhw vhjphqwv duh d sduwlwlrqlqj ri wkh oderu pdunhw/ l1h1/ doo hpsor|hg
shuvrqv ehorqj wr rqh ri wkh ; oderu pdunhw vhjphqwv vshfl�hg deryh dqg qr
hpsor|hg shuvrq ehorqj wr pruh wkdq rqh +dw d jlyhq srlqw lq wlph,1 Jlyhq wklv
gh�qlwlrq wkh revhuydwlrqv lq wkh vdpsoh duh glvwulexwhg dfurvv wkh ; vhjphqwv
dffruglqj wr wkh GLVFR frgh dwwdfkhg wr wkh revhuydwlrq1 Wkh GLVFR frgh lv d
irxu gljlw frgh lghqwli|lqj wkh w|sh ri mre +e| h1j1 wkh ohyho ri hgxfdwlrq dqg wkh
olqh ri exvlqhvv, iru dq| jlyhq hpsor|hg1

Wkh ; vhjphqwv duh lghqwl�hg e| wkh GLVFR frghv1 Wkh oderu pdunhw vhjphqw
fdoohg �Pdqxidfwxudo zrunhuv� duh gh�qhg dv frqwdlqlqj wkh iroorzlqj GLVFR
frghv=

64/ 644/ 646/ 94/ 9440948/ :540:75/ :50:7/ ;4/ ;440;5;/ <54/ 644406448/ 644:0644</
64640646</ 6474/ 6478/ 933309<<</ :4440:446/ :5440:775/ ;4440;5<3/ <5440<546/
<653

Wkh oderu pdunhw vhjphqw fdoohg �Fohulfdo zrunhuv� frqwdlqv wkh iroorzlqj GLVFR
frghv=

74/75/ 7440747/ 755/ 67640676</ 744407544/ 754607556

Wkh oderu pdunhw vhjphqw fdoohg �Vkrs Dvvlvwdqwv� frqwdlqv wkh iroorzlqj GLVFR
frghv=
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84/ 85/ 8440846/ 674706749/ 6755/ 844408464/ 846<0847</ 854308553

Wkh oderu pdunhw vhjphqw fdoohg �Wudghvphq� frqwdlqv wkh iroorzlqj GLVFR
frghv=

:4/ :7/ :45/ :75/ <6/ <64/ :4540:457/ :45</ :4640:476/ <6440<646

Wkh oderu pdunhw vhjphqw fdoohg �Xqvnloohg zrunhuv� frqwdlqv wkh iroorzlqj
GLVFR frghv=

;6/ ;650;66/ <4/ <46/ ;6440;673/ <4460<495/ <663

Wkh oderu pdunhw vhjphqw fdoohg �Sxuh sxeolf zrunhuv� frqwdlqv wkh iroorzlqj
GLVFR frghv=

3443/ 55/ 554/ 56/ 57/ 648/ 65/ 6540655/ 66/ 677/ 5563/ 56530568</ 5764/ 5765/
5793/ 57:3/ 6449/ 648406556/ 656406673/ 67560675;/ 677406793/ 67;3/ 8465/ 8466/
84940849</

Wkh oderu pdunhw vhjphqw fdoohg �Kljk0lqfrph zrunhuv� frqwdlqv wkh iroorzlqj
GLVFR frghv=

44/ 447/ 45/ 455/ 456/ 464/ 5440547/ 5630575/ 578/ 647/ 6740676/ 43330464</ 53330
555</ 5643/ 5744/ 57540575</ 577405779/ 578405788/ 645406456/ 647506477/ 6557/
67:4067:8/

Wkh oderu pdunhw vhjphqw fdoohg �Zklwh froodu zrunhuv� frqwdlqv wkh iroorzlqj
GLVFR frghv=

57450574</ 65580655</ 674406746/ 674:06754/ 675</ 7545/
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DSSHQGL[ 6=
Ghulydwlrq ri wkh ghpdqg iru wkh djjuhjdwh oderu lqgh{
lq wkh sulydwh vhfwru
Lq wkh edujdlqlqj wkh hpsor|huv* dvvrfldwlrq dqg wkh xqlrq frqvlghu wkh sulfh ri
wkh surgxfhg jrrg dqg wkh sulfh ri pdwhuldov dv jlyhq1 Jlyhq shuihfw nqrzohgjh
ri wkh surgxfwlrq whfkqrorj| wklv lpsolhv wkdw wkh lqgh{ ri ydoxh dgghg/ s�M

|
> lv

jlyhq1 Wklv iroorzv iurp wkh idfw wkdw wkh rxwsxw sulfh lv jlyhq dv
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|
lv wkh rxwsxw sulfh ri wkh sulydwh vhfwru lqglfdwhg e| wkh vxshuvfulsw

S> hodvwlflwlhv ri vxevwlwxwlrq kdv wkh vljq �= Vxshuvfulsw uhihuv wr vhfwru/ zkhuhdv
vxevfulsw uhihuv wr wkh FHV qhvw zkhuh wkh hodvwlflw| dsshduv1 Wklv lpsolhv wkdw
��
t
lv wkh hodvwlflw| ehwzhhq wkh lqgh{ ri pdwhuldov dqg wkh lqgh{ ri ydoxh dgghg

lq wkh surgxfwlrq whfkqrorj| +zklfk lv wkh \ �qhvw ri wkh sulydwh vhfwru,1 Zhljkw
sdudphwhuv lq wkh FHV ixqfwlrqv duh fdoohg �= Djdlq vxshuvfulsw uhihuv wr vhfwru/
zkhuhdv vxevfulsw uhihuv wr qhvw dqg wkh yduldeoh lq txhvwlrq1 ��
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�
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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-
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