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Fkdswhu 4

LQWURGXFWLRQ DQG QRQ0WHFKQLFDO VXPPDU\

Wklv sdshu suhvhqwv dq dqdo|vlv ri wkh hfrqrplf frqvhtxhqfhv ri wkh Gdqlvk djh0

lqj sureohp xvlqj wkh GUHDP prgho1 Wkh uhvxowv frqfhuqlqj wkh shulrg xqwlo 5368

zhuh sxeolvkhg dv sduw ri wkh vhpl0dqqxdo uhsruw ri wkh Gdqlvk Hfrqrplf Frxqflo

lq Ghfhpehu 4<<;/ vhh Hfrqrplf Frxqflo +4<<;,1 Wkh suhvhqw sdshu uhsuhvhqwv d ixoo

grfxphqwdwlrq ri erwk wkh phwkrgrorj| dqg wkh h{rjhqrxv iruhfdvw rq zklfk wkh

dqdo|vlv lv edvhg1 Wkh hpskdvlv khuh lv rq vwuxfwxudo dqg orqj uxq lvvxhv= Lv wkhuh d

shupdqhqw hfrqrplf exughq gxh wr wkh ghprjudsklf ghyhorsphqw ru lv wkh sureohp

whpsrudu| lq wkh vhqvh wkdw orqj uxq �vfdo suhvvxuhv rq wkh zrunlqj srsxodwlrq lv uh0

gxfhg wr wkh suhvhqw ohyho zlwkrxw lpsrvlqj vljql�fdqw fkdqjhv wr wkh Gdqlvk zhoiduh

v|vwhpB Wkh dqdo|vlv glvwlqjxlvkhv lwvhoi iurp vlplodu dqdo|vhv/ vhh h1j1 Plohv +4<<<,

dqg Eurhu ) Odvvlod +hgv1, +4<<:,/ e| wkh lqfrusrudwlrq ri dq lqlwldoo| qrq0pdwxuhg

ixqghg shqvlrq v|vwhp edvhg rq dfwxduldo sulqflsohv dqg e| d pruh hoderudwh ghpr0

judsklf vwuxfwxuh dqg frpsoh{ frpsrvlwlrq ri olih f|foh lqfrph sur�ohv1 Ixuwkhupruh

wkh ghyhorshg vroxwlrq phwkrg wr wkh prgho zlwk iruzdug orrnlqj djhqwv hqdeohv wkh

vlpxodwhg vroxwlrq wr uhsurgxfh wkh 4<<8 ydoxhv ri wkh Gdqlvk qdwlrqdo dfrxqwv dv d

whpsrudu| htxloleulxp1

Wkh Gdqlvk djhlqj sureohp lv fdxvhg e| wkh fkdqjh lq wkh ghprjudsklf frpsrvlwlrq

ri wkh Gdqlvk srsxodwlrq ohdglqj wr dq lqfuhdvh lq wkh qxpehu ri shqvlrqhuv e|

dssur{lpdwho| 83 shufhqw iurp 4<<; wr durxqg 5368 dqg d vlpxowdqhrxv uhgxfwlrq

lq wkh qxpehu ri shuvrqv lq wkh oderu irufh e| dssur{lpdwho| ; shufhqw1 536305368

uhsuhvhqwv wkh shulrg zkhuh wkh ghprjudsklf rog djh exughq shdnv1 Lq wkh orqj uxq

wkh qxpehu ri shqvlrqhuv vwdelol}hv dw d ohyho dssur{lpdwho| 73 shufhqw kljkhu wkdq

wkh suhvhqw ohyho1 Wkh orqj uxq oderu irufh lv rqo| voljkwo| uhgxfhg frpsduhg wr wkh

suhvhqw vl}h1 Wkxv wkh orqj uxq ghprjudsklf rog djh exughq lv vljql�fdqwo| kljkhu

wkdq wkh suhvhqw1 Wkh sureohp lqlwldwhv durxqg 5343 dv wkh odujh jhqhudwlrqv eruq

lq wkh srvw Vhfrqg Zruog Zdu shulrg ehjlq wr uhwluh1 Xqwlo 5343 wkh ghprjudsklf
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frpsrvlwlrq uhpdlqv idluo| frqvwdqw lpso|lqj wkdw wkhuh h{lvwv d shulrg zkhuh qr

vwuxfwxudo suhvvxuhv hpdqdwh iurp wkh ghprjudsklf frpsrvlwlrq ri wkh srsxodwlrq1

Lq wkh srolwlfdo glvfxvvlrq wklv wlph vsdq kdv ehhq whuphg d �euhdwklqj vsdfh� iru wkh

hfrqrp|1 Wkh shulrg ohdyhv urrp iru srolwlfdo dfwlrqv wr ghdo zlwk wkh fkdqjh lq wkh

dqwlflsdwhg ghprjudsklf frpsrvlwlrq1

Rqh yhu| lpsruwdqw h{dpsoh ri vxfk dfwlrqv wkdw kdv ehhq lqlwldwhg lv wkh judgxdo

vkliw iurp d sxuh sd|0dv0|rx0jr shqvlrq v|vwhp wrzdugv d v|vwhp edvhg rq erwk sd|0

dv0|rx0jr hohphqwv dqg ixoo| ixqghg shqvlrq v|vwhpv +fdoohg oderu pdunhw shqvlrq

vfkhphv, wkdw fryhu wkh +ydvw, pdmrulw| ri lqglylgxdov lq wkh oderu pdunhw1 Klvwrulfdoo|

oderu pdunhw shqvlrq vfkhphv zhuh lqlwldwhg iru jurxsv ri dfdghplf zrunhuv lq wkh

4<83*lhv1 Wkhvh shqvlrq vfkhphv duh jhqhudoo| edvhg rq d frqwulexwlrq udwh ri 48

shu fhqw ri wkh dqqxdo zdjh vxp1 Lq wkh 4<93*lhv dqg 4<:3*lhv oderu pdunhw shqvlrq

vfkhphv zhuh lqwurgxfhg iru ydulrxv jurxsv ri pdlqo| sxeolfo| hpsor|hg zklwh froodu

zrunhuv +vxfk dv qxuvhv/ whdfkhuv/ oderudwru| whfkqlfldqv/ dqg qxuvhu| whdfkhuv,1 Wkhvh

shqvlrq vfkhphv duh jhqhudoo| edvhg rq d frqwulexwlrq udwh ri 45 shu fhqw ri wkh dqqxdo

zdjh vxp1 Iru wkh odujh jurxs ri pdqxdo zrunhuv lq wkh sulydwh oderu pdunhw/ oderu

pdunhw shqvlrq vfkhphv kdyh ehhq lqwurgxfhg lq wkh ehjlqqlqj ri wkh 4<<3*ðhv1 Wkh

frqwulexwlrqv wr wkhvh vfkhphv zhuh lqlwldwhg dw d yhu| orz ohyho dqg duh judgxdoo|

lqfuhdvhg ryhu wlph dqg duh h{shfwhg wr uhdfk d ohyho ri < shu fhqw ri wkh dqqxdo zdjh

vxp1 Lq wkh suhvhqw dqdo|vlv wklv ohyho lv dvvxphg wr eh uhdfkhg lq 53431

Shqvlrq vdylqjv uhfhlyh vshfldo wd{ wuhdwphqw lq Ghqpdun1 Frqwulexwlrqv duh gh0

gxfwleoh lq wkh fxuuhqw lqfrph wd{dwlrq zkhuhdv shqvlrq uhfhlswv iurp wkh shqvlrq

vfkhphv duh wd{hg dffruglqj wr wkh lqfrph wd{ v|vwhp dw wkh wlph ri wkh sd|phqw1

Fdslwdo lqfrph iurp shqvlrq vdylqj uhfhlyh d wd{ uholhi frpsduhg wr shuvrqdo fdslwdo

lqfrph1 Wkhvh wd{ duudqjhphqwv lpso| wkdw wkh wd{ uhyhqxh lv srvwsrqhg shupd0

qhqwo|1 Wklv ohdgv wr ghfuhdvhg wd{ uhyhqxh lq wkh skdvh zkhuh wkh shqvlrq ixqgv duh

�|rxqj�1 D �|rxqj� shqvlrq ixqg lv gh�qhg dv d ixqg zkhuh wkh shqvlrq ri suhvhqw

shqvlrqhuv lv edvhg rq frqwulexwlrqv wkdw zhuh lqlwldwhg dw vrph srlqw lq wlph diwhu

wkhlu ghexw rq wkh oderu pdunhw1 Frqwudu|/ d �pdwxuh� shqvlrq ixqg lv gh�qhg dv d

ixqg zkhuh wkh shqvlrqv ri suhvhqw shqvlrqhuv duh edvhg rq frqwulexwlrqv iurp wkhlu

hqwluh shulrg ri oderu pdunhw sduwlflsdwlrq1 Zkhq wkh v|vwhp lv pdwxuh wkh wd{ uhy0

hqxh iurp wkh shqvlrq uhfhlswv h{fhhgv wkh orvv lq wd{ uhyhqxh iurp ghgxfwleoh shqvlrq

frqwulexwlrqv1 Wkhuhiruh sxeolf uhyhqxh kdv d whqghqf| wr lqfuhdvh dxwrpdwlfdoo| dv

wkh oderu pdunhw vfkhphv dssurdfk pdwxulw|1



Lqwurgxfwlrq dqg qrq0whfkqlfdo vxppdu| :

Rq wkh rwkhu kdqg sxeolf h{shqglwxuhv dovr kdyh d whqghqf| wr lqfuhdvh dxwrpdwlfdoo|

gxh wr wkh djhlqj ri wkh srsxodwlrq1 Erwk sxeolf wudqvihuv vxfk dv shqvlrqv dqg sxeolf

h{shqglwxuhv wr h1j1 khdowk fduh dqg uhvlghqwldo krphv iru hoghuo| shrsoh duh h{shfwhg

wr lqfuhdvh zlwk wkh qxpehu ri shqvlrqhuv1

Ilqdoo|/ wkh idfw wkdw wkh oderu irufh lv uhgxfhg kdv qhjdwlyh h�hfwv rq wkh �qdqflqj

ri wkh lqfuhdvhg frvw ri wkh djhlqj srsxodwlrq ohdglqj wr kljkhu wd{ udwhv1

Wr vxp xs/ wkh djhlqj sureohp lv lq wkh suhvhqw dqdo|vlv gh�qhg dv wkh qhw0h�hfw

ri wkuhh vkrfnv= 4, Wkh dxwrpdwlf lqfuhdvh lq wkh wd{ uhyhqxh iurp lqfuhdvhg oderu

pdunhw shqvlrq uhfhlswv/ 5, Wkh lqfuhdvh lq wkh sxeolf h{shqglwxuhv gxh wr wkh fkdqjh

lq wkh ghprjudsklf frpsrvlwlrq ri wkh srsxodwlrq +iru jlyhq ohyho ri djh ghshqghqw

sxeolf wudqvihuv dqg sxeolfo| surylghg surgxfwv,/ 6, Wkh uhgxfhg qxpehu ri shuvrqv

lq wkh oderu irufh1

Wkh dqdo|vlv lv lqlwldwhg iurp wkh 4<<8 ohyho ri wkh qdwlrqdo dffrxqwv xvlqj wkh g|0

qdplf fdoleudwlrq surfhgxuh ghyhorshg lq Nqxgvhq hw do1 +4<<;d,1 Wkh dqdo|vlv vkrxog

qrw eh uhjdughg dv d iruhfdvw iru wkh iroorzlqj uhdvrqv= 4, Iruhljq ghpdqg/ iruhljq

lq dwlrq/ zruog pdunhw lqwhuhvw udwh/ dqg wkh h{fkdqjh udwh duh doo dvvxphg wr uhpdlq

dw wkhlu lqlwldo ohyho wkurxjk rxw wkh wlph krul}rq1 Wkh lqwhusuhwdwlrq ri wkhvh dvvxps0

wlrqv lv wkdw wkh dqdo|vlv irfxvhv rq wkh h�hfwv ri wkh grphvwlf djhlqj sureohp rq wkh

hfrqrplf shuirupdqfh jlyhq wkdw wkh vwlpxoxv wr wkh hfrqrp| iurp wkh uhvw ri wkh

zruog uhpdlqv xqd�hfwhg1 Ri frxuvh prvw RHFG frxqwulhv idfh d ghprjudsklf hyr0

oxwlrq wkdw lv vlplodu wr wkh Gdqlvk ru hyhq pruh gudpdwlf1 Wklv idfw dorqh lqglfdwhv

wkdw wkh dvvxpswlrq ri qhxwudolw| zlwk uhvshfw wr hfrqrplf vwlpxoxv iurp wkh uhvw

ri wkh zruog pd| eh frqvlghuhg d yhu| rswlplvwlf vfhqdulr1 5, Wkh dqdo|vlv devwudfwv

iurp idfwru surgxfwlylw| jurzwk1 Wkhuhiruh wkh uhgxfwlrq lq wkh sduw ri wkh srsxodwlrq

wkdw ehorqjv wr wkh oderu irufh lpsolhv wkdw wkh uhdo ydoxh ri grphvwlf surgxfwlrq kdv

d whqghqf| wr idoo1 4 6, Wkh iruhljq sulfh ohyho +wkh qxphudluh, lv dvvxphg frqvwdqw

lq Gnu1/ l1h1 lpsruwhg lq dwlrq lv devhqw1 Doo sulfhv vkrxog eh frqvlghuhg dv ehlqj

lpsolflwo| phdvxuhg uhodwlyh wr wkh iruhljq sulfh ohyho1 Rq wkh rwkhu kdqg wkh dqdo|vlv

doorzv iru uhodwlyh sulfh fkdqjhv gxh wr grphvwlf hfrqrplf dfwlylw|1 Wkh qrplqdo ydoxh

ri d yduldeoh lq d jlyhq |hdu lq GUHDP lv wudqviruphg lqwr wuxh qrplqdo ydoxhv e|

lq dwlqj wkh �jxuh zlwk wkh h{shfwhg dffxpxodwhg sulfh lqfuhdvh rq iruhljq jrrgv1

Ixuwkhupruh/ grphvwlf sxeolf vshqglqj uxohv duh dvvxphg wr uhpdlq xqdowhuhg wkurxjk

4D yhuvlrq ri GUHDP doorzlqj iru Kduurg0qhxwudo whfkqrorjlfdo surjuhvv l fxuuhqwo| ehlqj gh0
yhorshg1
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wkh ghprjudsklf wudqvlwlrq1 Wklv vkrxog qrw eh frqvlghuhg d iruhfdvw ri ixwxuh hfr0

qrplf srolf| exw udwkhu dq dqdo|vlv ri wkh frqvhtxhqfhv ri qrw dgmxvwlqj srolf| uxohv1

Wkh sxeolf shqvlrqv duh dvvxphg wr uhpdlq dw wkh fxuuhqw ohyho shu shuvrq h{fhsw iru

wkh lqgh{dwlrq wkdw iroorzv iurp wkh fxuuhqw lqgh{dwlrq uxoh15 Sxeolf vhuylfhv vxssolhg

wr lqglylgxdov duh dvvxphg wr uhpdlq dw wkh fxuuhqw uhdo ohyho iru dq lqglylgxdo ri d

jlyhq jhqghu lq d jlyhq djh0jurxs1 Dv pdq| sxeolf vhuylfhv vxssolhg wr lqglylgxdov

lqfuhdvh zlwk wkh djh ri wkh shuvrq lq txhvwlrq/ wklv dvvxpswlrq lpsolhv dq lqfuhdvh

lq wrwdo vshqglqj rq sxeolf vhuylfhv gxh wr wkh ghprjudsklf fkdqjh1 Ilqdoo|/ lw lv dv0

vxphg wkdw lqfrph wd{dwlrq lv dgmxvwhg wr nhhs d edodqfhg sxeolf exgjhw iurp |hdu

53391

Wkh dssolhg g|qdplf fdoleudwlrq surfhgxuh gl�huv iurp wudglwlrqdo iruhfdvwv xvlqj

pdfurhfrqrplf prghov lq vhyhudo uhvshfwv1 Wkh prvw lpsruwdqw rqh lv wkh idfw wkdw

wkh djhqwv lq wkh GUHDP prgho kdyh iruzdug orrnlqj h{shfwdwlrqv1 Wklv lpsolhv

wkdw wkh ghflvlrqv ri wkh djhqwv wrgd| duh edvhg rq wkhlu h{shfwdwlrq ri h1j1 wkh

hfrqrplf srolf| lq wkh ixwxuh1 Lq wkh surmhfwlrq shulrg zh dvvxph wkdw djhqwv nqrz

+dqg eholhyh, wkh srolf| uxohv vshfl�hg deryh dqg iruhfdvw wkh frqvhtxhqfhv iru wkhlu

rzq lqwhuwhpsrudo exgjhw1

414 Wkh hfrqrplf frqvhtxhqfhv ri wkh djhlqj sureohp

Wkh txdolwdwlyh h�hfwv ri wkh ghprjudsklf fkdqjh dqg wkh lqwurgxfwlrq ri oderu pdu0

nhw shqvlrq vfkhphv rq pdlq hfrqrplf lqglfdwruv duh lqglfdwhg lq wdeohv 414 dqg 415

ehorz1

Revhuyh wkdw �jxuhv iru wrwdo sxeolf h{shqglwxuhv iroorz Qdwlrqdo Dffrxqwlqj sulq0

flsohv dqg lqfoxgh wkh jhqhudo oderu pdunhw uhodwhg vxssohphqwdu| shqvlrq vfkhph

+�A� , dqg wkh u(�shqvlrq ixqg lq wkh sxeolf vhfwru16 Iurp 4<<8 wr 5364068 wkh

qhw lqfuhdvh lq wkh �A� 0shqvlrqv dffrxqwv iru dssur{lpdwho| rqh0wklug ri wkh wr0

wdo lqfuhdvh lq wrwdo djh0ghshqghqw sxeolf h{shqglwxuhv1 Wkh uhdo ydoxh +phdvxuhg lq

xqlwv ri wkh iruhljq jrrg, ri wrwdo sxeolf h{shqglwxuhv shdnv lq 536405368 zkhuh wkh

h{shqglwxuhv duh dssur{lpdwho| 66 shufhqw kljkhu wkdq lq 4<<81 Lq 537905383 wklv

5Wklv ljqruhv wkh idfw wkdw lqfuhdvhg sd|phqwv iurp wkh ixqghg shqvlrq v|vwhp whqg wr uhgxfh
vrfldo shqvlrqv dv d sduw ri wkhvh duh uhgxfhg zlwk lqfuhdvlqj lqfrph iurp rwkhu vrxufhv1 Wkhuhiruh
wrwdo h{shqglwxuhv wr vrfldo shqvlrqv duh ryhuhvwlpdwhg lq wkh suhvhqw dqdo|vlv1

6Qhz gh�qlwlrqv +qrw dssolhg khuh, ri wkh Qdwlrqdo Dffrxqwv lqfoxgh rqo| DWS lq wkh gh�qlwlrq
ri wkh sxeolf vhfwru1 Iru wkh suhvhqw dqdo|vlv wklv fkdqjh lq wkh gh�qlwlrq zloo rqo| kdyh pdujlqdo
h�hfwv jlyhq wkh uhodwlyho| vpdoo vl}h ri wkh OG shqvlrq ixqg1



Wkh hfrqrplf frqvhtxhqfhv ri wkh djhlqj sureohp <

�jxuh kdv ehhq uhgxfhg wr 58 shufhqw/ gxh wr wkh ghfuhdvlqj qxpehu ri shqvlrqhuv lq

wkh shulrg iurp 53681 Wklv ohyho ri uhdo h{shqglwxuhv uhpdlq dssur{lpdwho| frqwdqw

wkurxjkrxw wkh wlph krul}rq1

Wrwdo sxeolf h{shqglwxuhv dv shufhqw ri JGS lqfuhdvh e| <13 shufhqwdjh srlqwv iurp

7619 shufhqw lq 4<<8 wr 8519 shufhqw lq wkh shdn shulrg iurp 5364053681 Dgmxvwlqj iru

wkh lqfuhdvh lq wkh DWS0shqvlrq +zklfk lv d ixoo| ixqghg shqvlrq v|vwhp, wkh lqfuhdvh

uhgxfhv wr 916 shufhqwdjh srlqwv1 Wkh uhgxfwlrq lq wkh uhdo sxeolf h{shqglwxuhv iurp

5368 dqg plqru lqfuhdvh wkh uhdo JGS lpso| wkdw uhdo sxeolf h{shqglwxuhv dv shufhqw

ri JGS rqo| lqfuhdvh e| 914 shufhqwdjh srlqwv lq wkh orqj uxq1
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Billion Dkr. 1995 2001-05 2031-35 2046-50 2071-75
New stationary 

state

Social security pension 73 74 114 99 101 102

Civil servants pension, ATP, LD 15 22 42 42 42 42

Age-dependent public service 155 162 193 188 186 188

Age-dependent public transfers 45 43 47 46 46 46

7RWDO�DJH�GHSHQGHQW�SXEOLF�H[SHQGLWXUHV ��� ��� ��� ��� ��� ���

Other expenditures 135 129 129 128 128 128

Total public expenditures 423 431 525 503 502 506

Gross domestic product (GDP) 969 1001 995 996 1002 1016

Total public expenditures as percent of GDP 43.7 43.0 52.7 50.5 50.1 49.8

Change in total public expenditures as 
percent of GDP from 1995

-0.6 9.1 6.8 6.5 6.1

1RWH��$YHUDJH�DQQXDO�UDWHV��GHIODWHG�E\�IRUHLJQ�SULFH�OHYHO

Wdeoh 414= Sxeolf h{shqglwxuhv dqg Jurvv Grphvwlf Surgxfw

Billion Dkr. 1995 2001-05 2031-35 2046-50 2071-75
New stationary 

state

Tax on labor market pensions 5 5 20 30 36 35

Tax on civil servants pensions, ATP, LD 6 8 17 16 15 14

Tax on private pension schemes 7 5 13 12 13 13

Tax on social security pensions 21 18 37 28 27 26

Other revenues 381 395 438 417 412 418

7RWDO�UHYHQXH ��� ��� ��� ��� ��� ���

Effective average wage-income tax rate 42.7 39.0 47.0 43.2 40.9 39.6

1RWH��$YHUDJH�DQQXDO�UDWHV��GHIODWHG�E\�IRUHLJQ�SULFH�OHYHO

Wdeoh 415= Hyroxwlrq lq sxeolf uhyhqxhv

Iurp wdeoh 415 rqh revhuyhv wkdw wkhuh lv d vljql�fdqw lqfuhdvh lq wkh wd{ uhyhqxh iurp

oderu pdunhw shqvlrq vfkhphv1 Exw wkh lqfuhdvh lv lqvx!flhqw wr �qdqfh wkh lqfuhdvhg

sxeolf h{shqglwxuhv lq wkh shulrg xs wr 53681 Krzhyhu/ wkh lqfuhdvh frqwlqxhv eh|rqg

5368 dqg wkh uhyhqxh lv vwdelol}hg durxqg 53:8/ zkhuh wkh uhyhqxh irup wkh wd{dwlrq

ri oderu pdunhw shqvlrq uhfhlswv kdv lqfuhdvhg wr 69 eloolrq Gnu1 frpsduhg wr wkh 53

eloolrq Gnu1 lq 5364068 dqg 8 eloolrq lq 4<<81 Wkhuhiruh wkh dqdo|vlv uhyhdov wkdw lq wkh

shulrg ri vwuxfwxudo fkdqjh lq wkh ghprjudsklf frpsrvlwlrq ri wkh srsxodwlrq iurp

5343 wr 5368 wkh wd{ uhyhqxh iurp oderu pdunhw shqvlrqv grhv qrw lqfuhdvh vx!flhqwo|
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wr ixoo| �qdqfh wkh dqqxdo lqfuhdvhv lq sxeolf h{shqglwxuhv1 Krzhyhu/ lq wkh iroorzlqj

shulrg wkh lqfuhdvh lq wkh wd{ uhyhqxh frqwlqxhv zkhuhdv sxeolf h{shqglwxuhv duh

prghudwhg1 Wkh uhvxow lv wkdw wkh orqj uxq h�hfwlyh dyhudjh lqfrph wd{ udwh lv wkdq

wkh wkh 4<<8 ohyho dqg frpsdudeoh wr wkh |hdu 5333 ohyho1 Wkhuhiruh wkh idfw wkdw wkh

oderu pdunhw shqvlrq v|vwhp pdwxuhv lv vx!flhqw wr �qdqfh wkh orqj uxq lqfuhdvh

lq wkh sxeolf h{shqglwxuhv wkdw lv gxh wr wkh shupdqhqwo| kljkhu ghprjudsklf djh0

exughq1

Wkh hfrqrplf lpsdfw ri wkh fkdqjh lq wkh vl}h dqg wkh frpsrvlwlrq ri srsxodwlrq pd|

eh dvvljqhg wr d frpelqdwlrq ri dq dqwlflsdwhg vxsso| dqg dq dqwlflsdwhg ghpdqg

vkrfn wr wkh hfrqrp|1 Wkh dqwlflsdwhg vxsso| vkrfn frqvlvwv ri wkh judgxdo uhgxfwlrq

lq wkh qxpehu ri shuvrqv lq wkh oderu irufh1 Wklv h�hfw lv hqirufhg e| wkh lqfuhdvhg

h�hfwlyh dyhudjh wd{ udwh rq zdjh0lqfrph1 Fhwhulv sdulexv wklv uhgxfwlrq lq wkh oderu

irufh whqgv wr jhqhudwh d vlplodu orqj uxq uhgxfwlrq lq wkh fdslwdo vwrfn dqg wkhuhiruh

dovr lq grphvwlf surgxfwlrq1 Krzhyhu/ wkh dqdo|vlv lv shuiruphg jlyhq wkh dvvxpswlrq

wkdw wkh iruhljq ghpdqg iru wkh grphvwlf surgxfhg jrrg lv xqd�hfwhg wkurxjkrxw wkh

wlph krul}rq1 Wkhuhiruh wkh uhgxfwlrq lq grphvwlf surgxfwlrq ohdgv wr dq lpsuryhphqw

lq wkh whupv ri wudgh wkdw uhgxfhv wkh uhodwlyh sulfh ri fdslwdo jhqhudwlqj dq lqfuhdvh

lq wkh fdslwdo oderu udwlr1 Wkh vxsso| h�hfw whqgv wr jhqhudwh d shupdqhqw uhgxfwlrq

lq wkh wrwdo hpsor|phqw ri 9 shu fhqw dqg d uhgxfwlrq lq qhw rxwsxw ri dssur{lpdwho|

6 shu fhqw1 Wkh wrwdo fdslwdo vwrfn uhpdlqv dssur{lpdwho| dw wkh lqlwldo ohyho wkurxjk

rxw wkh dqdo|vlv1

Wkh ghpdqg h�hfwv duh pruh frpsolfdwhg1 Iluvw ri doo wkh lqwurgxfwlrq ri oderu pdunhw

shqvlrq vfkhphv lpsolhv wkdw wkh vdylqjv udwh lq wkh hfrqrp| lv lqfuhdvhg1 Wklv h�hfw

lv gxh wr wkh idfw wkdw wkh h�hfwlyh wlph krul}rq ri wkh oderu pdunhw shqvlrq ixqg

lv orqjhu wkdq wkh dvvxphg wlph krul}rq ri wkh krxvhkrogv gxh wr wkh suhfdxwlrqdu|

ehkdylru ri wkh shqvlrq ixqg1 Wkh krxvhkrog ghwhuplqhv wkh rswlpdo frqvxpswlrq

sdwk ryhu wkh olihwlph jlyhq d wlph krul}rq wkdw lv htxlydohqw wr wkh h{shfwhg olih wlph

ri d zrpdq dw wkh wlph zkhuh vkh hqwhuv wkh oderu pdunhw1 Krzhyhu/ wkh shqvlrq ixqg

kdv wr hqvxuh ixqgv wr sd| shqvlrqv wr shuvrqv olyhv orqjhu wkdq wkh h{shfwhg olih wlph

ri d 4: |hduv rog zrpdq1 Wklv lpsolhv wkdw d sduw ri wkh fdslwdol}hg frqwulexwlrq wr wkh

oderu pdunhw shqvlrq ixqg lv vshqg rq shqvlrqv wkdw duh sdlg rxw diwhu wkh h{sludwlrq

ri wkh krxvhkrogv wlph krul}rq1 Wkhuhiruh wkhvh shqvlrq uhfhlswv gr qrw d�hfw wkh

hfrqrplf sodqqlqj ri wkh krxvhkrog1 Wkh uhdfwlrq ri wkh krxvhkrog lv wr lqfuhdvh

jurvv vdylqjv1
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Wklv lqlwldoo| whqgv wr uhgxfh wkh ohyho ri sulydwh frqvxpswlrq1 Zkhq wkh ghprjudsklf

djh0exughq pdwhuldol}hv wkh qhw0h�hfw ri wkh lqfuhdvh lq wkh sxeolf h{shqglwxuhv dqg

wkh dvvrfldwhg wd{ lqfuhdvh dovr whqgv wr uhgxfh sulydwh frqvxpswlrq1 Ryhu wlph wkh

lqfuhdvhg vdylqjv uhyhuvh wklv h�hfw/ krzhyhu wklv gr qrw kdsshq ehiruh 53731

Wkhuhiruh wkh frqfoxvlrq lv wkdw wkh ghprjudsklf djhlqj ri wkh srsxodwlrq ohdgv wr wzr

w|shv ri hfrqrplf sureohpv = Iluvw/ d qhjdwlyh oderu vxsso| h�hfw zklfk uhgxfhv wkh

surgxfwlyh fdsdflw| ri wkh hfrqrp| dqg vhfrqg d �qdqflqj sureohp gxh wr lqfuhdvhg

sxeolf h{shqglwxuhv +iru d jlyhq ohyho ri sxeolf vhuylfh dqg lqfrph wudqvihuv shu shuvrq

ri d jlyhq djh,1 Revhuyh krzhyhu wkdw lq wkh shulrg xqwlo 5343 wkh vxsso| vkrfn lv

uhyhuvhg dv wkh oderu irufh lq lqfuhdvh lq wklv shulrg1

Wkh judgxdo lqfuhdvh lq oderu pdunhw shqvlrqv frqwulexwhv wr d uhgxfwlrq ri wkh djhlqj

sureohp / exw wkh frqvhtxhqfhv iru wkh zrunlqj sduw ri wkh srsxodwlrq uhpdlq d

vljql�fdqw lqfuhdvh lq wkh wd{ exughq iurp 5338 wr dw ohdvw 53881 Krzhyhu iurp

wklv srlqw rq wkh odujhu wd{ edvhg dvvrfldwhg zlwk wkh lqfuhdvhg shqvlrq uhfhlswv lv

vx!flhqw wr �qdqfh wkh shupdqhqw lqfuhdvh lq djh0ghshqghqw sxeolf h{shqglwxuhv1

E| ghfrpsrvlqj wkh wrwdo h{rjhqrxv ghprjudsklf vkrfn dqg wkh hyroxwlrq lq wkh

ixqghg shqvlrq v|vwhp rqh rewdlqv wkh iroorzlqj frqfoxvlrqv= Iluvw/ li wkh wrwdo od0

eru vxsso| lv nhsw dw wkh 4<<8 ohyho wkhq wkh lqfuhdvh lq wkh dyhudjh wd{ udwh wkdw

lv dvvrfldwhg zlwk wkh lqfuhdvhg h{shqglwxuhv wr wkh ulvlqj qxpehu ri shqvlrqhuv lv

uhgxfhg wr d pd{lpxp ri durxqg 5 shufhqwdjh srlqwv lq wkh shdn shulrg iurp 53640

68 frpsduhg wr wkh ohyho lq 4<<81 Ixuwkhupruh/ wkh shupdqhqw h�hfw rq wkh dyhudjh

lqfrph wd{ udwh lv d uhgxfwlrq ri qr ohvv wkdq 9 shufhqwdjh srlqw frpsduhg wr wkh

4<<8 ohyho1 Wkhuhiruh/ jlyhq wkh vlpxodwhg hyroxwlrq lq wkh ixqghg shqvlrq v|vwhp/

wkh ghprjudsklf djh exughq pd| eh doprvw holplqdwhg e| nhhslqj wkh oderu vxsso|

dw wkh fxuuhqw ohyho1 Lq rwkhu zrugv/ wkh qhjdwlyh oderu vxsso| h�hfw iurp wkh ; shu

fhqw uhgxfwlrq lq wkh oderu lv d pdmru sduw ri wkh vlpxodwhg djhlqj sureohp1

Vhfrqg/ e| dvvxplqj wkdw frqwulexwlrqv wr wkh oderu pdunhw shqvlrq v|vwhp lv irufhg

wr }hur lq 5338 wkh orqj uxq frqvhtxhqfhv iru wkh hfrqrp| zlwkrxw d ixqghg shqvlrq

v|vwhp lv dqdo|}hg1 Lq wklv vfhqdulr wkh djhlqj sureohp ehfrphv d pdmru orqj uxq

sureohp hyhq li wkh sureohp dw wkh shdn ri wkh ghprjudsklf wudqvlwlrq lq 5368 lv

vrphzkdw uhgxfhg1 Wkh uhdvrq iru wklv ghyhorsphqw lv wkdw lq wkh vkruw uxq wkh wd{

edvh lv lqfuhdvhg e| wkh uhprydo ri wkh ghihuuhg wd{ iurp frqwulexwlrqv wr wkh oderu

pdunhw shqvlrq1 Wklv frqwulexwhv wr wkh �qdqflqj ri wkh h{shqglwxuhv lq wkh �uvw

shulrg +xqwlo 5368, ri wkh ghprjudsklf sureohp1 Krzhyhu/ dv shqvlrq uhfhlswv iurp
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wkh ixqghg shqvlrq v|vwhp lv judgxdoo| skdvhg rxw gxh wr wkh odfn ri frqwulexwlrqv/

wkh wd{ edvh lv vljql�fdqwo| uhgxfhg frpsduhg wr wkh edvh vfhqdulr1 Wklv uhgxfwlrq lq

wkh wd{ edvh lpsolhv wkdw wkh lqfuhdvhg frvw lq wkh orqj uxq kdv wr eh �qdqfhg wkurxjk

kljkhu dyhudjh lqfrph wd{ udwhv1 Wkh orqj uxq lqfuhdvh lq wkh h�hfwlyh dyhudjh zdjh

lqfrph wd{ udwh lv qr ohvv wkdq 43 shufhqwdjh srlqw frpsduhg wr 4<<8 li qr ixqghg

shqvlrq uhfhlswv duh suhvhqw1

Wkh frqfoxvlrq wkhuhiruh lv wkdw hyhq li wkh ixqghg shqvlrq v|vwhp lv qrw vx!flhqw wr

dyrlg d uhodwlyho| vhyhuh whpsrudu| exughq ri �qdqflqj lqfuhdvhg sxeolf h{shqglwxuhv

lq wkh wudqvlwlrq shulrg xqwlo 5368/ wkh ixqghg shqvlrq v|vwhp kdv d vljql�fdqwo|

srvlwlyh h�hfw rq wkh orqj uxq surshuwlhv ri wkh Gdqlvk hfrqrp|1

Wkh uhvw ri wklv lqwurgxfwlrq jlyhv dq lqirupdo suhvhqwdwlrq ri GUHDP zklfk lv lq0

whqghg wr looxvwudwh wkh vshfl�f prghoolqj ri wkh ghprjudsklf fkdqjhv dqg ri wkh

shqvlrqv ixqg1 Wkh vhfrqg sduw ri wkh sdshu jlyhv d irupdo suhvhqwdwlrq ri GUHDP

lqfoxglqj wkh ehkdylru ri wkh shqvlrq ixqgv1 Wklv lv iroorzhg e| d suhvhqwdwlrq ri wkh

gdwd pdwhuldo/ wkh surmhfwlrq ri wkh h{rjhqrxv yduldeohv dqg wkh sdudphwhuv +hodv0

wlflwlhv, wkdw duh �{hg lq dgydqfh1 D eulhi ghvfulswlrq ri wkh g|qdplf fdoleudwlrq

surfhgxuh dqg d suhvhqwdwlrq ri wkh uhvxowv frqfhuqlqj ehkdylrudo sdudphwhuv wkdw

duh ghwhuplqhg lq wkh surfhgxuh ohdg xs wr wkh suhvhqwdwlrq ri wkh prgho0jhqhudwhg

surmhfwlrq ri wkh ehkdylru ri wkh Gdqlvk hfrqrp| iru wkh qh{w :8 |hduv1 Ilqdoo| wkh

wrwdo h�hfwv ri wkh ghprjudsklf vkrfn dqg wkh hyroxwlrq ri wkh ixqghg shqvlrq v|vwhp

lv ghfrpsrvhg lqwr wkuhh sduwv= 4, Wkh h�hfw ri wkh ixqghg shqvlrq v|vwhp/ 5, Wkh

h�hfw ri wkh lqfuhdvhg h{shqglwxuhv 6, Wkh h�hfw ri wkh uhgxfhg oderu vxsso|1

415 Dq ryhuylhz ri GUHDP

Iru wkh suhvhqw dqdo|vlv wkh GUHDP prgho lv h{whqghg wr doorz iru d vshfl�f prg0

hoolqj ri wkh shqvlrq vhfwru lq wkh hfrqrp|1 Wkh edvlf lghd ri wklv w|sh ri prgho lv wkdw

wkh pdfurhfrqrplf frqvhtxhqfhv lv d uhvxow ri wkh vxp ri wkh ehkdylru ri wkh djhqwv lq

wkh prgho1 Wkhuhiruh wkh ehkdylrudo dvvxpswlrqv ri wkh gl�huhqw djhqwv dqg wkh w|shv

ri pdunhwv duh fhqwudo sduwv ri wkh prgho1 Wkh w|shv ri djhqwv duh krxvhkrogv wkdw

gl�hu dffruglqj wr wkhlu djh/ sulydwh �upv/ jryhuqphqwdo surgxfhuv/ shqvlrq ixqgv/

wkh sxeolf vhfwru dqg wkh iruhljq vhfwru1 Zh vwduw e| jlylqj dq ryhuylhz ri wkh ehkdy0

lru ri wkh krxvhkrogv1 Wklv lv iroorzhg e| d ghvfulswlrq ri wkh oderu pdunhw shqvlrq

vfkhphv/ wkh ehkdylru ri �upv dqg dq ryhuylhz ri wkh oderu pdunhw/ dqg �qdoo| wkh
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ehkdylru ri wkh sxeolf vhfwru1

41514 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 Wkh vl}h ri wkh uhsuhvhqwdwlyh krxvhkrog lv d�hfwhg e| wkh h{rjhqrxv djh dqg

jhqghu vshfl�f pruwdolw| udwhv 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 djh zklfk lv 95 |hduv lpso|lqj wkdw doo

shuvrqv duh dvvxphg wr sduwlflsdwh lq wkh hduo| uhwluhphqw vfkhph iurp wklv djh17

Wkh h{solflw lqfrusrudwlrq ri erwk fkloguhq dqg d uhwluhphqw shulrg jlyhv ulvh wr d

olih0f|foh prwlyh iru vdylqj +dqg glv0vdylqj, lq wkh prgho1 Dw wkh hqg ri wkh sodqqlqj

krul}rq/ hdfk jhqhudwlrq ri krxvhkrogv ohdyhv d ehtxhvw wr wkhlu fkloguhq1 Djhqwv pd|

eh dolyh diwhu wkh hqg ri wkh sodqqlqj krul}rq 0 wkhvh shuvrqv duh dvvxphg wr frqvxph

wkhlu wrwdo lqfrph lq hdfk shulrg1 Wkh lqfrph frqvlvwv ri wkh diwhu wd{ ydoxh ri wkh

sxeolf wudqvihuv dqg shqvlrq uhfhlswv iurp oderu pdunhw shqvlrq vfkhphv1 \rxqjhu

jhqhudwlrqv 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

Lqfrph iru wkh frqvxphuv dulvh iurp 43 pdlq vrxufhv1 Wkh �uvw lv zdjhv uhfhlyhg iru

wkh krxuv zrunhg/ dqg wkh vhfrqg lv xqhpsor|phqw ehqh�wv iru wkh krxuv wkh dyhudjh

phpehu ri wkh krxvhkrog lv xqhpsor|hg1 E| wkh frqvwuxfwlrq ri wkh prgho/ zrun0

vkdulqj suhydlov vr wkdw hyhu|rqh lq wkh oderu irufh lv htxdoo| xqghuhpsor|hg1 Wkh

wklug vrxufh ri lqfrph lv djh0ghshqghqw lqfrph wudqvihuv iurp wkh sxeolf vhfwru/ vxfk

dv fklog0fduh wudqvihuv/ hgxfdwlrq ehqh�wv/ dqg vlfnqhvv ehqh�wv1 Wkh irxuwk vrxufh ri

lqfrph lv vrfldo shqvlrqv/ zklfk duh jlyhq wr doo shuvrqv zkr duh 95 |hduv rog ru roghu1

Wkh shqvlrq lv lghqwlfdo iru doo shqvlrqhuv18 Wkh �iwk vrxufh ri lqfrph lv uhwluhphqw

shqvlrq iurp oderu pdunhw shqvlrqv vfkhphv +d ghvfulswlrq ri wkh gl�huhqw w|shv ri

oderu pdunhw shqvlrq lv jlyhq ehorz,1 Wkh vl{wk w|sh ri lqfrph lv glvdeohphqw shqvlrq

iurp wkh oderu pdunhw shqvlrq v|vwhp/ wkh vhyhqwk lv vsrxvh shqvlrq iurp wkh oderu

7Wkhuh lv rqo| rqh uhshuhvhqwdwlyh shuvrq ri hdfk jhqghu lq hdfk jhqhudwlrq1 Wkh djh 95 |hduv
lv fkrvhq +lq vwhdg ri 93 |hduv, wr dffrxqw iru wkh idfw wkdw qrw doo shuvrqv lq wkh oderu irufh uhwluh
zkhq wkh djh ri 93 |hdu lv uhdfkhg1

8Wklv lpsolhv wkdw qr glvwlqfwlrq ehwzhhq hduo| uhwluhphqw ehqh�wv dqg vrfldo shqvlrq lv pdgh1
Vrfldo shqvlrqv wkhuhiruh duh kljkhu wkdq dfwxdo shqvlrqv zkhuhdv sd|phqwv wr shuvrqv rq hduo|
uhwluhphqw vfkhphv duh orzhu wkdw wkh dfwxdo ohyho1
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pdunhw shqvlrq v|vwhp1 Wkh hljkwk w|sh ri lqfrph dulvhv iurp erqgv dqg vkduhv khog

e| wkh frqvxphuv1 Wkh qlqwk vrxufh ri qhw lqfrph lv wudqvihuv iurp deurdg1 Wkh �qdo

w|sh ri lqfrph dulvhv iurp lqkhulwdqfh ohiw e| wkh sduhqw krxvhkrog1

Revhuyh wkdw shqvlrq uhfhlswv iurp wkh oderu pdunhw shqvlrq v|vwhp lv gh�qhg dv lq0

frph hyhq li wkhvh sduwo| uhsuhvhqw d uhgxfwlrq lq dffxpxodwhg vdylqjv lq wkh shqvlrq

ixqg1 Rq wkh rwkhu kdqg wkh uhvhuyhv ri wkh shqvlrq ixqg duh qrw lqfoxghg lq wkh vwrfn

ri �qdqfldo dvvhwv ri wkh krxvhkrogv1 Wklv frqyhqwlrq lv lq olqh zlwk prvw olwhudwxuh

lq wkh �hog1 Krzhyhu dv qrwhg e| Plohv +4<<<, wklv lpsolhv wkdw wkh dprxqw ri vdylqj

dv |rxqj dqg glvvdylqj e| hoghuo| krxvhkrogv erwk duh xqghuhvwlpdwhg lq gdwd jlyhq

wkhvh frqyhqwlrqv1

Wkh frpelqhg dvvxpswlrq ri shuihfw fdslwdo pdunhwv dqg shuihfw iruhvljkw lpsolhv

wkdw wkh krxvhkrog*v frqvxpswlrq ri wkh djjuhjdwh frqvxpswlrq exqgoh ghshqgv rq

wkh vxp ri wkh vwrfn ri �qdqfldo dvvhwv dqg wkh glvfrxqwhg ydoxh ri wkh olihwlph qrq0

lqwhuhvw lqfrph1 Ixuwkhupruh frqvxpswlrq ri wkh djjuhjdwh jrrg lv ghfuhdvlqj lq wkh

fxuuhqw frqvxphu sulfh lqgh{ uhodwlyh wr dq lqgh{ ri ixwxuh frqvxphu sulfhv1 Ghpdqg

iru hdfk ri wkh jrrgv lq wkh djjuhjdwh frqvxpswlrq exqgoh ghshqgv ri wkh uhodwlyh

sulfhv ri wkh jrrgv1

41515 Oderu pdunhw shqvlrq vfkhphv dqg sulydwh shqvlrq vfkhphv

Wzr gl�huhqw w|shv ri oderu pdunhw shqvlrq vfkhphv h{lvw lq Ghqpdun1 Erwk w|shv

duh ixoo| ixqghg1 Wkh �uvw w|sh lv wkh vr0fdoohg �A� shqvlrq vfkhph9 +zklfk dfwxdoo|

frqvlvwv ri wzr vhsdudwh shqvlrq vfkhphv, wkdw lv frpsxovru| dqg fryhuv doo hpsor|hg

shuvrqv dqg doo xqhpsor|hg shuvrqv uhfhlylqj xqhpsor|phqw ehqh�wv1 Wkh vhfrqg

w|sh ri vfkhphv/ zklfk zh qdph oderu pdunhw shqvlrqv/ duh yroxqwdu| lq wkh vhqvh

wkdw wkh sduw ri wkh zdjh wkdw lv sdlg lqwr wkh shqvlrq ixqg lv ghwhuplqhg dv sduw ri

wkh froohfwlyh edujdlqlqj djuhhphqwv ehwzhhq oderu xqlrqv dqg hpsor|huv frqihghu0

dwlrqv1 Iru wkh lqglylgxdo krxvhkrog wkh vdylqj lq oderu pdunhw shqvlrq vfkhphv lv

frpsxovru| lq wkh vhqvh wkdw hpsor|phqw lq d jlyhq edujdlqlqj duhd ghwhuplqhv wkh

oderu pdunhw shqvlrq vdylqjv1 E| 4<<8 yluwxdoo| doo froohfwlyh edujdlqlqj djuhhphqwv

lq wkh sulydwh oderu pdunhw frqwdlq djuhhphqwv frqfhuqlqj frqwulexwlrqv wr shqvlrq

ixqgv dv sduw ri wrwdo oderu frvwv1 Iru zklwh froodu zrunhuv zkr duh qrw fryhuhg e|

froohfwlyh edujdlqlqj djuhhphqwv/ hpsor|phqw frqwudfwv qrupdoo| vshfli| d sduw ri

wkh zdjh frvwv dv shqvlrq frqwulexwlrqv1 Dovr iru wklv jurxs zh frqvlghu wkh oderu

9DWS lv dq deeuhyldwlrq lq Gdqlvk iru oderu pdunhw uhodwhg vxssohphqwdu| shqvlrq1



49 Lqwurgxfwlrq dqg qrq0whfkqlfdo vxppdu|

pdunhw shqvlrq vfkhphv dv frpsxovru|1 Ilqdoo| vrph jurxsv ri pdlqo| eoxh froodu

zrunhuv zrunlqj lq qrq0rujdql}hg sduwv ri wkh oderu pdunhw pd| qrw eh fryhuhg e|

oderu pdunhw shqvlrq vfkhphv1 Wkh vdph krogv iru xqhpsor|hg dqg shuvrqv zkr gr

qrw ehorqj wr wkh oderu irufh1

Lq wkh qdwlrqdo dffrxqwv 0 dqg lq wklv yhuvlrq ri GUHDP 0 wkh �A� ixqg lv gh�qhg

dv d sduw ri wkh sxeolf vhfwru1 Frqwulexwlrqv wr wkh �A� shqvlrq wkhuhiruh d�hfw

wkh exgjhwv ri wkh sxeolf dqg sulydwh vhfwru lq wkh vdph zd| dv gr wd{hv1 Vlploduo|

shqvlrqv iurp wkh �A� ixqg kdyh wkh vdph exgjhwdu| h�hfw dv sd|0dv0|rx0jr shq0

vlrqv1 Dv rqh ri wkh pdlq jrdov ri wkh prghoolqj lv wr fdswxuh h�hfwv ri wkh vshfldo

wd{ wuhdwphqw ri vdylqjv lq shqvlrq ixqgv/ udwkhu wkdq wr prgho wkh wrwdo ydoxh ri

wkh dffxpxodwhg vwrfn ri dvvhwv lq shqvlrq vdylqjv duudqjhphqwv/ zh kdyh fkrvhq wr

prgho shqvlrqv iurp wkh �A� v|vwhp dv h{rjhqrxv1 Iru jlyhq dvvxpswlrqv frqfhuq0

lqj zdjhv dqg hpsor|phqw wkh shqvlrqv kdyh ehhq iruhfdvwhg e| wkh �A� ixqg iru

wklv dqdo|vlv1 Frqwulexwlrqv wr wkh �A� ixqg duh prghoohg vlplodu wr wd{hv dqg wkh

frqwulexwlrq udwh lv fdoleudwhg lq wkh edvh |hdu wr |lhog wkh revhuyhg uhyhqxh1 Dv wkh

ydoxh ri frqwulexwlrq wr wkh �A� v|vwhp lv hqgrjhqrxv zkhuhdv wkh shqvlrqv duh

h{rjhqrxv lq wkh prgho/ wkhuh lv qr jxdudqwhh wkdw wkh �A� v|vwhp lv ixoo| ixqghg

lq wkh suhvhqw prghoolqj1

Frqwulexwlrqv wr wkh oderu pdunhw shqvlrq vfkhphv duh prghoohg dv dq h{rjhqrxv

iudfwlrq ri wkh suh0wd{ zdjh udwh1 Wkh vl}h ri wkh frqwulexwlrq udwh lv vhw htxdo wr wkh

dyhudjh frqwulexwlrq udwh ri hpsor|hg shuvrqv/ zkr duh dw ohdvw 55 |hduv rog/ lq wkh

gdwd iurp 4<<81 Lq wkh shulrg iurp 4<<8 wkh dyhudjh udwh lv judgxdoo| lqfuhdvhg dv d

frqvhtxhqfh ri wkh qhjrwldwhg lqfuhdvh lq wkh udwh lq wkh 4<<: edujdlqlqj djuhhphqwv

iru sulydwho| hpsor|hg eoxh froodu zrunhuv1 Iru ixwxuh shulrgv d judgxdo lqfuhdvh lq

wkh frqwulexwlrq udwh iru eoxh froodu zrunhuv lq wkh sulydwh oderu pdunhw lv dvvxphg1

Wkh lqfuhdvh frqwlqxhv xqwlo lw uhdfkhv < shufhqw1

Shqvlrqv iurp wkh oderu pdunhw shqvlrq vfkhphv lv fdofxodwhg hqgrjhqrxvo| lq GUHDP1

Wkh fdofxodwlrq lpsolhv wkdw wkhvh vfkhphv duh ixoo| ixqghg dqg dfwxduldo sulqflsohv

duh reh|hg1 Zh dvvxph wkdw wkh oderu pdunhw shqvlrq vfkhphv surylgh wkh iroorzlqj

shqvlrqv= Uhwluhphqw shqvlrq/ glvdeohphqw shqvlrq/ dqg vsrxvh shqvlrq1 Lq wkh gdwd

wkh vl}h hdfk ri wkh shqvlrq w|shv gl�hu iurp rqh shqvlrq ixqg wr dqrwkhu1 Wkh uhod0

wlyh vl}hv ri wkh w|shv ri shqvlrq lv ghwhuplqhg dv wkh dyhudjh ryhu wkh ixqgv lq wkh

gdwd lq 4<<81:

:Wkh shqvlrq ixqgv iru eoxh froodu zrunhuv lq wkh sulydwh vhfwru suhvhqwo| rqo| r�hu uhwluhphqw
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Lq dgglwlrq wr wkh wzr oderu pdunhw uhodwhg w|shv ri shqvlrqv vfkhphv wkh h{lvwv d

vljql�fdqw dprxqw ri sulydwh shqvlrq duudqjhphqwv wkdw duh dovr vxemhfw wr vshfldo

wd{ wuhdwphqw1 Lghdoo|/ wkh vl}h ri wkhvh sulydwh shqvlrq duudqjhphqw vkrxog eh fkrvhq

e| wkh rswlpl}lqj ehkdylru ri wkh krxvhkrogv dv wkhvh frqwulexwlrqv duh qrw h{rjh0

qrxv iurp wkh srlqw ri ylhz ri wkh krxvhkrog1 Krzhyhu/ wkh devhqfh ri xqfhuwdlqw|

dqg wkh h{lvwhqfh ri shuihfw fdslwdo pdunhwv lq GUHDP lpsolhv wkdw wkh krxvhkrog

zrxog vshfxodwh lq wkh ehqh�fldo wd{ wuhdwphqw ri shqvlrq vdylqj dqg qr htxloleulxp

zrxog h{lvw1 Wkhuhiruh zh kdyh fkrvhq wr prgho sulydwh shqvlrqv duudqjhphqwv h{0

rjhqrxvo|1 Wklv lpsolhv wkdw wkh phdvxuhg djh dqg jhqghu vshfl�f frqwulexwlrqv wr

wkhvh duudqjhphqwv duh dvvxphg wr eh d frqvwdqw iudfwlrq ri wkh zdjh vxp ri wkh

jurxs lq txhvwlrq1 Lw lv dvvxphg wkdw wkhvh vdylqjv duh zlwkgudzq +dqg wd{hg, dw wzr

srlqwv lq wkh olih wlph1 Wkh �uvw sduw lv zlwkgudzq dv wkh jhqhudwlrq uhdfkhv wkh djh

ri 9: |hduv dqg wkh uhvw lv zlwkgudzq dw wkh djh ri :51

Ilqdoo|/ wkhuh h{lvwv wzr dgglwlrqdo w|shv ri oderu pdunhw uhodwhg shqvlrq vfkhphv/

zklfk duh wuhdwhg h{rjhqrxvo| lq GUHDP= Iluvw/ flylo vhuydqwv uhfhlyh shqvlrq iurp

wkh sxeolf vhfwru1 Wkhvh shqvlrqv duh qrw ixqghg dqg wkh h{shfwhg ixwxuh +uhdo, ydoxh

ri wkhvh shqvlrqv kdyh ehhq iruhfdvwhg e| wkh Gdqlvk Plqlvwu| ri Ilqdqfh1 Wklv iruh0

fdvw lv lqgh{hg wr wkh zdjh udwh lq GUHDP1 Vhfrqg/ wkh sduw ri wkh srsxodwlrq wkdw

kdg oderu pdunhw lqfrph lq 4<::0:< uhfhlyh d vr0fdoohg u( shqvlrq1; Wkhvh shqvlrqv

duh dvvxphg wr eh sdlg rxw dv d rqfh dqg iru doo sd|phqw zkhq wkh jhqhudwlrq lq

txhvwlrq uhdfkhv 95 |hduv1

41516 Ilupv

Wkh ixqgdphqwdo ehkdylrudo dvvxpswlrq ri wkh frusrudwh vhfwru lv wkdw �upv vwulyh

wr pd{lpl}h wkh glvfrxqwhg ydoxh ri fxuuhqw dqg ixwxuh qhw0ri0wd{0glylghqgv wr wkh

rzqhuv ri wkh vwrfn ri vkduhv lq wkh �up1 Lw lv dvvxphg wkdw wkh �up �qdqfhv lqyhvw0

phqwv e| dq h{rjhqrxv frpelqdwlrq ri ghew dqg uhwdlqhg sur�wv1 Wklv lpsolhv wkdw

wkh glvfrxqwhg ydoxh ri wkh vwuhdp ri glylghqgv lv srvlwlyh +dqg wkxv wkh vkduhv kdyh

d srvlwlyh hfrqrplf ydoxh,1 Wkh srvlwlyh glvfrxqwhg ydoxh ri glylghqgv lv frpsrvhg

ri wkh hduqlqjv rq wkh qrq0ghew �qdqfhg sduw ri wkh fdslwdo vwrfn dqg wkh glvfrxqwhg

ydoxh ri wkh sxuh sur�wv ri wkh �up1 Sxuh sur�wv dsshdu gxh wr wkh idfw/ wkdw wkh qhw

shqvlrq1 Dv wkh frqwulexwlrq udwh iru wkhvh shqvlrq ixqgv lv lqfuhdvhg rqh vkrxog h{shfw wkdw rwkhu
w|shv ri shqvlrqv lv lqwurgxfhg dv zhoo1 Wkh suhvhqw surfhgxuh ljqruhv wklv gl!fxow|1

;OG lv qrw uhfhlylqj frqwulexwlrqv dqg wkh ixqg vlpso| sd|v rxw shqvlrqv dqg dgplqlvwudwh wkh
dffxpxodwhg vwrfn ri dvvhwv iurp wkh frqwulexwlrqv lq 4<::0:<1
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surgxfwlrq ixqfwlrq ri wkh �up lv vwulfwo| frqfdyh/ ehfdxvh ri frqyh{ frvwv ri lqvwdood0

wlrq ri qhz fdslwdo +dqg dovr ri ghsor|lqj h{lvwlqj fdslwdo,1 Ixuwkhupruh/ wkhvh frvwv

lpso| wkdw dq lqglylgxdo �up zloo zdqw 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

Frqwudu| wr wklv/ zh devwudfw iru wkh wlph ehlqj iurp dq| wxuq0ryhu frvwv ri oderu/

zklfk lpsolhv wkdw wkh hpsor|phqw ghflvlrq grhv qrw ghshqg gluhfwo| rq ixwxuh sulfhv

dqg zdjhv1

Wkh suhvhqfh ri shqvlrq ixqgv wkdw lv qrw wd{hg dffruglqj wr wkh shuvrqdo fdslwdo

lqfrph wd{dwlrq lpsolhv wkdw wkhuh duh wzr �qdqfldo lqyhvwruv lq GUHDP1 Zh dvvxph

wkdw wkh ydoxh ri vkduhv kdyh ehhq ghwhuplqhg wkurxjk dq duelwudjh frqglwlrq/ zklfk

lpsolhv wkdw wkh surihvvlrqdo lqyhvwruv ri wkh shqvlrq ixqgv duh lqgl�huhqw ehwzhhq

lqyhvwlqj lq vkduhv dqg lq erqgv1 Dv wkh uhodwlyh wd{dwlrq ri wkh wzr dvvhwv lv qrw

lghqwlfdo iru sulydwh lqyhvwruv dqg lqvwlwxwlrqdo lqyhvwruv +shqvlrq ixqgv, wkh vdph lv

qrw wuxh iru wkh sulydwh lqyhvwruv1 Wr ryhufrph wklv sureohp zh dvvxph wkdw sulydwh

lqyhvwruv vlpso| nhhs d �{hg sursruwlrq ri wkhlu wrwdo dvvhwv dv erqgv +dqg wkh uhvlgxdo

dv vkduhv,1 Wklv lpsolhv wkdw wkh dyhudjh |lhog diwhu wd{ iru sulydwh lqyhvwruv lv d�hfwhg

e| wkh ghyhorsphqw lq wkh ydoxh ri vkduhv1

41517 Oderu pdunhw

Wkh oderu pdunhw lv dvvxphg wr eh frpshwlwlyh1 Oderu lv d krprjhqrxv jrrg1 Wkh

GUHDP jurxs*v 43 shu fhqw vdpsoh ri wkh wrwdo uhjlvwhu ri shuvrqv dqg zrunsodfhv

lq Ghqpdun kdv ehhq xvhg wr fdofxodwh wkh glvwulexwlrq ri zdjhv dfurvv jhqghu dqg

jhqhudwlrqv iru 4<<81 Lw lv dvvxphg wklv glvwulexwlrq ri uhodwlyh zdjhv uhpdlqv frq0

vwdqw wkurxjk wkh dqdo|vlv1 Dv oderu lv krprjhqrxv wkh gl�huhqfhv lq zdjhv wrwdoo|

uh hfw gl�huhqfhv lq surgxfwlylw|/ vxfk wkdw wkh surgxfwlylw| fruuhfwhg zdjh lv lghq0

wlfdo dfurvv jhqghu dqg jhqhudwlrqv1 Shuvrqv lq wkh djh jurxsv iurp 4: |hduv wr 95

|hduv duh srwhqwldoo| lq wkh oderu irufh1 Iru hdfk djh jurxs dqg jhqghu dq h{rjhqrxv

oderu pdunhw sduwlflsdwlrq udwh lv dvvxphg1 Wkhvh udwhv duh frqvlghuhg �{hg dw wkh

4<<8 ohyho wkurxjk rxw wkh dqdo|vlv1 Shuvrqv/ zkr ehorqj wr wkh zrun irufh dqg vxsso|

ohvv oderu wr wkh pdunhw wkdq dq lqvwlwxwlrqdoo| �{hg pd{lpxp vxsso|/ duh hqwlwohg wr

+vxssohphqwdu|, xqhpsor|phqw ehqh�wv1 Wkxv wkh oderu pdunhw htxloleulxp lpsolhv

wkdw djhqwv yroxqwdu| uhgxfh wkhlu lqglylgxdo oderu vxsso| vxfk wkdw xqghuhpsor|0

phqw dqg zrun vkdulqj suhydlov1 Wkh fdoleudwhg ohyho ri xqhpsor|phqw lq wkh prgho lv
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wkxv e| dvvxpswlrq hqwluho| yroxqwdu|1 Krzhyhu/ wkh frqvwuxfwlrq ri wkh oderu pdunhw

lpsolhv wkdw wkh pdunhw htxloleulxp lv d�hfwhg dv li lpshuihfwlrqv lq wkh pdunhw kdg

suhydlohg1 Wkhuhiruh rqh pd| lqwhusuhw wkh oderu pdunhw dv dq lpshuihfwo| frpshwlwlyh

pdunhw1

41518 Lqwhuqdwlrqdo uhodwlrqv

Wkh hfrqrp| lv lqwhjudwhg lq wkh zruog hfrqrp| wkurxjk wudgh dqg fdslwdo  rzv1

Pdwhuldov dqg iruhljq frqvxphu jrrgv duh lpsruwhg zkloh wkh grphvwlf surgxfw lv

h{sruwhg1 Grphvwlf surgxfwlrq lv dq lpshuihfw vxevwlwxwh iru lpsruwhg jrrgv/ lp0

so|lqj wkdw wkh whupv ri wudgh duh hqgrjhqrxv1 Ilqdqfldo fdslwdo lv dvvxphg wr eh

shuihfwo| preloh lqwhuqdwlrqdoo|/ dqg wkh h{fkdqjh udwh lv �{hg1 Wkhvh dvvxpswlrqv/

wkh devhqfh ri xqfhuwdlqw| dqg wkh suhvhqfh ri uhvlghqfh edvhg wd{dwlrq ri lqwhuhvw

lqfrph/ lpso| wkdw wkh grphvwlf dqg wkh iruhljq suh0wd{ lqwhuhvw udwh duh htxdo1

Wkh iruhljq ghpdqg iru wkh grphvwlf jrrg fdq eh wkrxjkw ri dv ghpdqg ixqfwlrqv

ghulyhg iurp lqwhuwhpsrudo rswlpl}dwlrq ri iruhljqhuv1 Dvvxplqj wkdw iruhljq frq0

vxphuv kdyh xwlolw| ixqfwlrqv/ zklfk duh vlplodu wr wkrvh ri grphvwlf frqvxphuv/ lw

pd| eh sodxvleoh wr dvvxph wkdw wkh iruhljq ghpdqg ixqfwlrq iru wkh grphvwlf jrrg

lv lvrhodvwlf1 Iru vlpsolflw| zh dvvxph wkdw wkh srvlwlrq ri wkh h{sruw ghpdqg fxuyh

lv �{hg wkurxjk wlph1

41519 Sxeolf vhfwru

Wkh jryhuqphqw froohfwv wd{hv/ glvwulexwhv lqfrph wudqvihuv dqg surgxfhv jrrgv1 Iro0

orzlqj wkh frqyhqwlrqv ri wkh qdwlrqdo dffrxqwv wkh jryhuqphqwdo vhfwru surgxfhv

pdlqo| qrq0pdunhwhg jrrgv dqg vhuylfhv ri zklfk dq ryhuzkhoplqj sduw duh gholy0

huhg gluhfwo| wr sxeolf frqvxpswlrq1 Lqfrph wudqvihuv duh dvvxphg wr eh erwk djh

dqg jhqghu vshfl�f1 Gdwd iru wkhvh wudqvihuv lq 4<<5 duh rewdlqhg iurp wkh jhqhud0

wlrqdo dffrxqwlqj surmhfw mrlqw rujdql}hg e| wkh Plqlvwu| ri Ilqdqfh dqg HSUX +vhh

Mdfrevhq hw do1> 4<<:,1 Lqfrph wudqvihuv shu shuvrq duh fxuuhqwo| lqgh{hg wr wkh zdjh

udwh dffruglqj wr Gdqlvk odz1 Lq wkh surmhfwlrq shulrg wklv lqgh{dwlrq lv dvvxphg wr

eh pdlqwdlqhg1 Wklv lpsolhv wkdw iru d �{hg uhdo zdjh wkh uhdo h{shqvhv wr lqfrph

wudqvihuv zloo hyroyh dffruglqj wr wkh ghprjudsklf fkdqjh lq wkh qxpehu ri uhflsl0

hqwv1 Vlploduo| sxeolf frqvxpswlrq dqg vhuylfhv wr hgxfdwlrq/ khdowk fduh dqg vrfldo

h{shqvhv duh dvvxphg wr eh djh dqg jhqghu vshfl�f1 Wkh glvwulexwlrq ri wkhvh h{shq0

glwxuhv iroorzv Wkh Gdqlvk Plqlvwu| ri Hfrqrplf D�dluv +4<<;,1 Wkh uhdo ydoxh shu
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shuvrq ri wkhvh h{shqvhv duh nhsw dw wkh 4<<8 ohyho1 Dovr iru wkhvh sxeolf h{shqglwxuhv

wkh uhvxow lv wkdw ghprjudsklf fkdqjhv lq wkh qxpehu ri uhflslhqwv duh wudqvplwwhg wr

wkh ohyho ri h{shqglwxuhv1 Iru wkh uhpdlqlqj sduw ri sxeolf h{shqglwxuhv lw lv dvvxphg

wkdw wkh uhdo ydoxh lv d frqvwdqw iudfwlrq ri JGS1

Frqvlvwhqf| uhtxluhv wkdw wkh djhqwv gr qrw ylrodwh wkhlu lqwhuwhpsrudo exgjhw frq0

vwudlqwv1 Iru wkh jryhuqphqw wklv lpsolhv wkdw wkh glvfrxqwhg ydoxh ri jryhuqphqw

ghew kdv wr frqyhujh wr }hur iru wlph dssurdfklqj lq�qlw|> ylrodwlqj wklv phdqv/ wkdw

sulydwh djhqwv duh qrw zloolqj wr krog jryhuqphqw erqgv1 Xqwlo wkh |hdu 5338 wd{

udwhv duh dvvxphg wr uhpdlq dw wkh fxuuhqw ru wkh dqqrxqfhg ohyho1 Iurp 5338 zh

dvvxph wkdw wkh jryhuqphqw uxqv d edodqfhg exgjhw dqg xvhv wkh shuvrqdo lqfrph

wd{ v|vwhp dv wkh uhvlgxdo vrxufh ri ixqgv1 Wkh g|qdplf fdoleudwlrq surfhvv lpsolhv

wkdw lpsolflwo| wkhvh srolf| uhvsrqvhv duh nqrzq wr wkh jhqhudo sxeolf dqg d�hfwv

fxuuhqw dqg ixwxuh ehkdylru1



Fkdswhu 5

ODERU PDUNHW SHQVLRQ IXQGV

Gdqlvk oderu pdunhw shqvlrq vfkhphv duh lq jhqhudo sduw ri froohfwlyh edujdlqlqj

djuhhphqwv ehwzhhq oderu xqlrqv dqg frqihghudwlrqv ri hpsor|huv1 Wkhuhiruh/ gl�hu0

hqw oderu pdunhw vhjphqwv kdyh gl�huhqw oderu pdunhw shqvlrq vfkhphv1 Klvwrulfdoo|/

wkh oderu pdunhw shqvlrq vfkhphv zhuh lqlwldwhg zlwklq wkh oderu pdunhw vhjphqwv ri

dfdghplf hpsor|hhv gxulqj wkh 4<83v1 Wkhvh vfkhphv kdyh frqwulexwlrq udwhv ri 48

shufhqw ri wkh jurvv zdjh lqfrph dqg vxssruw wkh iroorzlqj w|shv ri shqvlrqv= uhwluh0

phqw/ glvdeohphqw/ vsrxvh dqg fklog shqvlrq1 Gxulqj wkh 4<93v dqg 4<:3v/ wkh oderu

pdunhw shqvlrq vfkhphv zhuh lqwurgxfhg wr sxeolf hpsor|hhv zlwk plggoh0udqjh wudlq0

lqj/ iru lqvwdqfh whdfkhuv/ qxuvhv dqg qxuvhu| vfkrro whdfkhuv1 Wkhvh vfkhphv w|slfdoo|

kdyh frqwulexwlrq udwhv ri 45 shufhqw ri zdjh lqfrph dqg vxssruw wkh vdph w|shv ri

shqvlrqv dv wkh shqvlrq ixqgv ri dfdghplf zrunhuv1 Wkh orzhu frqwulexwlrq udwh lv

wr vrph h{whqw frxqwhudfwhg e| wkh idfw wkdw phpehuv ri wkhvh vfkhphv duh hquroohg

hduolhu lq olih dqg wkhuhiruh frqwulexwh iru d orqjhu shulrg ri wlph1 Wkhuhiruh/ wkh fry0

hudjh ri uhwluhphqw shqvlrq dv shufhqw ri zdjh lqfrph lv dssur{lpdwho| vlplodu iru wkh

wzr fdwhjrulhv ri zrunhuv1 Gxulqj wkh 4<<3v/ wkh oderu pdunhw shqvlrq vfkhphv kdyh

ehhq h{whqghg wr fryhu doo sduwv ri wkh rujdql}hg oderu pdunhw e| lqfoxglqj wkh odujh

vhjphqw ri sulydwho| hpsor|hg eoxh froodu zrunhuv1 Wkh edujdlqlqj djuhhphqwv iru

wkhvh jurxsv ri zrunhuv lqfoxgh frqwulexwlrqv wr oderu pdunhw shqvlrqv vfkhphv wkdw

suhvhqwo| duh lq wkh udqjh iurp 8 wr 9 shufhqw/ exw duh h{shfwhg wr lqfuhdvh judgxdoo|

dqg wr uhdfk < shufhqw e| 53431 Suhvhqwo| wkh shqvlrq ixqg iru wkhvh zrunhuv rqo|

vxssruw uhwluhphqw shqvlrq vfkhphv/ exw dv wkh frqwulexwlrq udwh uhdfkhv : shufhqw

rwkhu shqvlrq vfkhphv duh h{shfwhg wr eh lqwurgxfhg1

Erwk |rxqj shqvlrq ixqgv zlwk orz frqwulexwlrq udwhv dqg pruh pdwxuh shqvlrq ixqgv

zlwk kljkhu frqwulexwlrq udwhv duh prghoohg zlwklq GUHDP dv d xqltxh froohfwlyh

oderu pdunhw shqvlrq ixqg1 Zh pdnh wkh iroorzlqj dvvxpswlrqv= wkh frqwulexwlrq udwh

lv htxdo wr wkh dyhudjh frqwulexwlrq udwh +gh�qhg dv wrwdo frqwulexwlrqv uhodwlyh wr
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wkh uhohydqw zdjh vxp,/ doo hpsor|hg shuvrqv duh phpehuv dqg doo qhz hqwulhv wr wkh

shqvlrq vfkhphv wdnh sodfh dw wkh djh ri 55 |hduv +zklfk rq dyhudjh pd| eh frqvlghuhg

d vrphzkdw orz hqwu| djh,1 Wkh uhvxowlqj shqvlrqv vkrxog wkhuhiruh eh lqwhusuhwhg

dv shqvlrqv ri wkh dyhudjh shuvrq zlwklq d jlyhq jhqhudwlrq1 GUHDP*v shqvlrq ixqg

vxssruwv wkuhh w|shv ri shqvlrqv= uhwluhphqw/ glvdeohphqw dqg vsrxvh shqvlrq1 Wklv

lpsolhv wkdw xqolnh wkh shqvlrq ixqg ri dfdghplf hpsor|hhv/ iru h{dpsoh/ wkh fklog

shqvlrq lv ljqruhg1 Wklv/ krzhyhu/ kdv rqo| d vpdoo srvlwlyh h�hfw rq wkh iruhfdvwhg

ydoxh ri uhwluhphqw shqvlrqv1

Oderu pdunhw shqvlrq ixqgv lq Ghqpdun duh uhjxodwhg e| wkh dxwkrulwlhv1 Fdofxod0

wlrqv ri shqvlrq xqghuwdnlqjv iroorz surfhgxuhv wkdw duh dssuryhg e| wkh dxwkrulwlhv1

Wkh prghoolqj ri wkh shqvlrq ixqg lq GUHDP lv edvhg rq wkhvh surfhgxuhv1 Wkxv

dqqxdo shqvlrq xqghuwdnlqjv duh ghulyhg iurp frqvhuydwlyh iruhfdvw surfhgxuhv ri wkh

ixqgv1 Iru hdfk phpehu jhqhudwlrq wklv |lhogv d gl�huhqfh htxdwlrq lq wkh dqqxdo

shqvlrq xqghuwdnlqjv1 Rqh pd| ylhz wklv dv htxlydohqw wr wkh �Nh|qhv0Udpvh| uxoh�

ri krxvhkrogv/ zklfk lv d gl�huhqfh htxdwlrq lq wkhlu dqqxdo frqvxpswlrq1 Wkh lqlwldo

ohyho ri krxvhkrog frqvxpswlrq lv ghulyhg iurp wkh idfw wkdw wkh krxvhkrog/ jlyhq

wklv lqlwldo ohyho/ vkrxog eh deoh wr �qdqfh wkh frqvxpswlrq sdwk ryhu wkh olih f|foh

wkdw iroorzv iurp wkh Nh|qhv0Udpvh| uxoh1 Vlploduo| wkh shqvlrq ixqg ghwhuplqhv wkh

lqlwldo shqvlrq xqghuwdnlqj vxfk wkdw wkh fdslwdol}hg ydoxh ri h{shfwhg frqwulexwlrqv

htxdov wkh fdslwdol}hg shqvlrq ryhu wkh olihwlph/ jlyhq wkh gl�huhqfh htxdwlrq lq dq0

qxdo shqvlrq xqghuwdnlqjv1 Lq wkh iroorzlqj/ wkh ehkdylrudo htxdwlrqv ri wkh shqvlrq

ixqg duh ghulyhg1

514 Phpehuv ri wkh shqvlrq ixqg

Doo shuvrqv zkr duh hpsor|hg dqg dw ohdvw 55 |hduv ri djh duh dvvxphg wr eh phpehuv

ri wkh shqvlrq ixqg1 Dw dq| jlyhq prphqw ri wlph wkhuh duh wzr w|shv ri phpehuv

lq wkh shqvlrq ixqg= dfwlyh phpehuv dqg glvdeohg phpehuv1 Lq dgglwlrq wr wklv/ wkh

shqvlrq ixqg vxssruwv vsrxvh shqvlrqv/ l1h1 shqvlrqv wr shuvrqv wkdw duh qrw qhfhv0

vdulo| phpehuv ri wkh shqvlrq ixqg1 Wkh iroorzlqj vxevhfwlrqv rxwolqhv wkh hyroxwlrq

ryhu wlph ri d jlyhq jhqhudwlrq ri phpehuv1 Lq hdfk shulrg d iudfwlrq ri wkh phpehuv

ehfrph glvdeohg1 Wkh hyroxwlrq lq wkh dprxqw ri glvdeohg lv ghulyhg dv d ixqfwlrq

ri wkh qxpehu ri phpehuv ri wkh jlyhq jhqhudwlrq1 Vlploduo| wkh idfw wkdw d iudfwlrq

ri wkh phpehuv glh lq hdfk shulrg lpsolhv wkdw d qxpehu ri qhz vsrxvh shqvlrqhuv

dsshdu1 Wkh qxpehu ri vsrxvh shqvlrqhuv lv dovr jlyhq dv d ixqfwlrq ri wkh qxpehu
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ri phpehuv ri wkh jlyhq jhqhudwlrq1

51414 Wkh wrwdo qxpehu ri phpehuv

Wkh ghyhorsphqw lq wkh wrwdo qxpehu ri phpehuv lv fdofxodwhg xvlqj wkh qxpehu ri

qhz phpehuv dqg wkh djh dqg jhqghu vshfl�f pruwdolw| udwhv1 Qhz phpehuv hqwhu

wkh shqvlrq ixqg dw djh �f dvvxphg wr eh 55 |hduv14 Wkh qxpehu ri qhz phpehuv ri

jhqghu }c djh �f dw wlph |c �}

�
f
c|

c lv jlyhq h{rjhqrxvo| iurp wkh ghprjudsklf iruhfdvw

ri wkh srsxodwlrq1 Khuhdiwhu wkh ghyhorsphqw ryhu wlph lq wkh qxpehu ri phpehuv ri

d vshfl�f jhqhudwlrq lv jlyhq e|
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zkhuh >}
%

lv wkh suredelolw| iru dq lqglylgxdo ri jhqghu } dqg djh %� � wr glh ehiruh

uhdfklqj wkh djh ri %1 Vroylqj iruzdug iurp wkh wlph ri hqwu|/ | � E%� �f� lpsolhv

wkdw
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%c|
' �}

�
f
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f
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zkhuh wkh suredelolw| ri vxuylydo iurp wlph ri eluwk wr wkh djh ri %/ ,}
%

/ lv jlyhq e|

,}
%
�

%\
�'�

E�� >}
�
�

vr wkdw ,

}

%

,

}

�

f

lv wkh suredelolw| wkdw d phpehu ri jhqghu r zloo vwloo eh dolyh dw wkh djh

ri %/ jlyhq wkdw wkh shuvrq lv �f |hduv rog1 Revhuyh wkdw e| dvvxpswlrq wkhvh vxuylydo

suredelolwlhv xvhg e| wkh shqvlrq ixqg duh dvvxphg wr eh lqghshqghqw ri wlph/ l1h1

jhqghu dqg djh vshfl�f pruwdolw| udwhv duh dvvxphg wr uhpdlq frqvwdqw wkurxjk wlph1

Wkh qxpehu ri dfwlyh phpehuv

Wkh qxpehu ri dfwlyh phpehuv ri jhqghu } dqg djh % dw wlph |/ �}@

%c|
/ lv jlyhq e|

�}@

%c|
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�� >}c@�

%

�
E�� >}
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%3�c|3�

4Ri frxuvh wklv lv d vlpsol�fdwlrq1 Lq uhdolw|/ hqwudqfh ri qhz phpehuv dsshduv glvwulexwhg ryhu
vhyhudo |hduv1
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zkhuh >}c@�
%

lv wkh suredelolw| iru d shuvrq ri jhqghu } dqg djh %�� ehfrplqj glvdeohg

ehiruh wxuqlqj % |hduv1 E| gh�qlwlrq/ phpehuv duh qrw glvdeohg zkhq wkh| hqwhu wkh

shqvlrq ixqg

�}@

�
f
c|

' �}

�
f
c|

Edvhg rq wklv gh�qlwlrq lw fdq eh fdofxodwhg wkdw wkh qxpehu ri dfwlyh phpehuv zkr

duh ri jhqghu r dqg djh % dw wlph | lv jlyhq e|

�}@

%c|
'

,}c@�
%

,}@�
�
f

�}

%c|

zkhuh ,

}c@�

%

,

}c@�

�

f

lv wkh suredelolw| wkdw d phpehu ri jhqghu } zloo uhpdlq dfwlyh zkhq wkh

shuvrq lq txhvwlrq ehfrphv % |hduv ri djh jlyhq wkdw wkh shuvrq lv dfwlyh dw wkh djh

ri �f |hduv1 ,}c@�
%

lv wkh suredelolw| wkdw d shuvrq lv qrw glvdeohg dw wkh djh ri % |hduv/

dqg lv gh�qhg dv

,}c@�
%

�
%\

�'�

�
�� >}c@�

�

�

Revhuyh wkdw dovr wkh djh dqg jhqghu vshfl�f glvdeohphqw suredelolwlhv duh dvvxphg

wr uhpdlq frqvwdqw wkurxjk wlph1

Wkh qxpehu ri glvdeohg phpehuv

Ohw �}(

+c%c|
eh wkh qxpehu ri glvdeohg phpehuv ri jhqghu } dqg djh + dw wlph | zkr

ehfdph glvdeohg dw wkh djh ri %/ + � %1

Frqvlghu wkh qxpehu ri phpehuv ri jhqghu } dqg djh % dw wlph |/ zkr kdyh mxvw eh0

frph glvdeohg dw wklv djh1 E| wkh lqwurgxfhg whuplqrorj| wklv qxpehu lv fdoohg�}(

%c%c|
�

Vlqfh wkhvh phpehuv zhuh dfwlyh lq wkh suhfhglqj shulrg/ wkh jurxs pxvw frqvlvw ri

lqglylgxdov zkr vxuylyhg shulrg |� �/ E�� >}
%

��}@

%3�c|3�

/ dqg ehfdph glvdeohg

�}(

%c%c|
' >}c@�

%
E�� >}

%
��}@

%3�c|3�

Wr iroorz wkh hyroxwlrq ri wklv jurxs/ frqvlghu wkh qxpehu ri lqglylgxdov ri jhqghu }
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dw wlph | n ?/ ? shulrgv diwhu wkh glvdeolqj hyhqw/ zklfk rffxuv dw djh %
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Lq jhqhudo zh kdyh wkh iroorzlqj uhodwlrq

�}(
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f
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+c|
+514,

Ilqdoo| gh�qh wkh wrwdo qxpehu ri glvdeohg phpehuv ri jhqghu }c dqg djh + dw wlph |

�}(

+c|
'

+[
%'22

�}(

+c%c|
+515,

Wkh qxpehu ri vsrxvh shqvlrqhuv

Wkh qxpehu ri vsrxvh shqvlrqhuv lv ghwhuplqhg e| wkh pruwdolw| dprqj wkh phpehuv1

Ohw 	�}7

%c+c|
eh wkh qxpehu ri shuvrqv zkr uhfhlyh vsrxvh shqvlrq iurp d odwh phpehu

ri jhqghu } zkr dw wlph | zrxog kdyh uhdfkhg djh % exw glhg hduolhu dw djh +1 Zh

kdyh wkdw

	�}7

%c%c|
' R}7

%
>}
%
�}

%3�c|3�

zkhuh R}7
%

lv wkh suredelolw| wkdw d shuvrq ri jhqghu } dqg djh % kdv d olylqj vsrxvh1

Dvvxplqj wkdw wkh phpehu dqg wkh vsrxvh kdyh wkh vdph djh +zkhq erwk vwloo dolyh,5/

zh kdyh wkdw dw wlph |n w wkh qxpehu ri shuvrqv zkr uhfhlyh vsrxvh shqvlrq diwhu d

phpehu zkr glhg dw wlph | lv jlyhq e|

	�}7

%nwc%c|nw

'
	,}
%nw

	,}
%

R}7
%
>}
%
�}

%3�c|3�

5Wklv vlpsoli|lqj dvvxpswlrq ri krxvhkrog vwuxfwxuh lv xvhg lq wkh suhvhqw dqdo|vlv/ vhh wkh vhfwlrq
rq krxvhkrog ehkdylru1
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zkhuh
	

,

}

%nw
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}

%

lv wkh suredelolw| wkdw d shuvrq ri jhqghu }/ zkr lv zlgrzhg dw wkh djh ri

%/ zloo vxuylyh wr ehfrph %n w |hduv ri djh +ru pruh,1 Wkxv zh gh�qh 	,}
%
dv

	,}
%
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%
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Wr eh deoh wr zulwh wkh qxpehu ri shuvrqv ri jhqghu } dqg djh %n w uhfhlylqj vsrxvh

shqvlrq dw wlph |n w diwhu d phpehu zkr glhg dw wlph | dv d ixqfwlrq ri wkh qxpehu

ri phpehuv ri jhqghu } dqg djh % n w dw wlph | n w wkh iroorzlqj fdofxodwlrqv duh

pdgh
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Lq jhqhudo zh kdyh wkdw
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Ilqdoo| gh�qh wkh wrwdo qxpehu ri vsrxvhv ri odwh phpehuv ri jhqghu }c dqg djh + dw

wlph |

	�}7

+c|
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+[
%'22
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+c%c|
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515 Shqvlrq xqghuwdnlqjv dqg lqvxudqfh suhplxpv

Shqvlrq xqghuwdnlqjv duh wkh edvlv iru wkh fdofxodwlrq ri wkh ydulrxv shqvlrq w|shv

wkdw duh r�huhg e| wkh shqvlrq ixqg1 Doo lqirupdwlrq uhohydqw iru wkh fdofxodwlrq ri

d vshfl�f shqvlrq lq fdvh ri dq hyhqw wkdw uhohdvhv wkh shqvlrq lv vxppdul}hg lq wkh

shqvlrq xqghuwdnlqj1 Wkh shqvlrq xqghuwdnlqjv duh fdofxodwhg hyhu| |hdu iru hdfk

phpehu xqwlo wkh phpehu uhdfkhv wkh uhwluhphqw djh/ �� 1 Wkh �uvw |hdu*v uhfhlswv

ri uhwluhphqw dqg glvdeohphqw shqvlrqv duh htxdo wr wkh shqvlrq xqghuwdnlqj dw wkh

wlph ri wkh hyhqw1 Wkh �uvw |hdu*v vsrxvh shqvlrq lv htxdo wr d suh0vshfl�hg iudfwlrq

ri wkh shqvlrq xqghuwdnlqj iru wkh odwh phpehu dw wkh wlph ri ghdwk1

Iru d jlyhq jhqhudwlrq/ wkh shqvlrq xqghuwdnlqjv dqg wkh dfwxdo shqvlrqv duh fdofx0

odwhg vr wkdw fdslwdol}hg frqwulexwlrqv dqg fdslwdol}hg frvwv duh htxdol}hg iurp wkh
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srlqw ri ylhz ri wkh shqvlrq ixqg1 Frqvlghu wkhuhiruh d vshfl�f jhqhudwlrq1 Wkh jhq0

hudwlrq hqwhuv wkh shqvlrq ixqg dw wlph | dw wkh djh ri �f |hduv/ lv dfwlyh rq wkh oderu

pdunhw xqwlo wkh uhwluhphqw djh/ �� c dqg lv dvvxphg h{wlqfw dw wkh djh ri �2f |hduv1

Diwhu wkh h{wlqfwlrq ri wkh jhqhudwlrq/ wkh ghyhorsphqw lq frqwulexwlrqv dqg shqvlrqv

vkrxog vdwlvi| wkh iroorzlqj uhodwlrq +wkh lqgh{ ri wkh jhqghu lv vxssuhvvhg lq wkh uhvw

ri wklv fkdswhu,
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zkhuh

�@

%c|nE%3�
f
�

lv qxpehu ri dfwlyh phpehuv/

U
%c|nE%3�

f
�

lv frqwulexwlrqv/

^(
%c|nE%3�

f
�

lv glvdeohphqw shqvlrq suhplxpv/

^7
%c|nE%3�

f
�

lv vsrxvh shqvlrq suhplxpv/

s-�
%c|nE%3�

f
�

lv uhwluhphqw shqvlrqv/

�o
|nE%3�

f
�

lv diwhu wd{ lqwhuhvw udwh

Wkh ohiw kdqg vlgh ri htxdwlrq E2�D� lv wkh glvfrxqwhg vxp ri qhw frqwulexwlrqv iurp

wkh jhqhudwlrq lq txhvwlrq1 Dqqxdo qhw frqwulexwlrq lv jlyhq dv wkh jurvv frqwulex0

wlrqv plqxv wkh suhplxpv wr glvdeohphqw dqg vsrxvh shqvlrqv1 Wkh uljkw kdqg vlgh

ri E2�D� lv wkh glvfrxqwhg vxp ri uhwluhphqw shqvlrq dqg wkh suhplxp wr vsrxvh shq0

vlrq lq wkh |hduv zkhuh wkh jhqhudwlrq lq txhvwlrq lv uhwluhg1 Wkh suhplxpv wr wkh

vsrxvh shqvlrqv dsshduv dv sd|phqw iurp wkh shqvlrq ixqg wr wkh phpehu diwhu wkh

uhwluhphqw/ ehfdxvh uhwluhg shuvrqv gr qrw frqwulexwh wr wkh vsrxvh shqvlrq1 Vlqfh

uhwluhphqw shqvlrqhuv duh vwloo fryhuhg e| wkh vsrxvh shqvlrq lqvxudqfh/ wkh suhplxp

lv lpsolflwo| sdlg e| wkh shqvlrq ixqg dqg pd| wkhuhiruh eh frqvlghuhg dv sduw ri d

�jurvv� uhwluhphqw shqvlrq iurp wkh ixqg1 Wkhuhiruh htxdwlrq E2�D� lpsolhv wkdw iru

wkh jhqhudwlrq dv d zkroh/ wkh glvfrxqwhg ydoxh ri wkh frqwulexwlrqv wr wkh uhwluhphqw

shqvlrq lv htxdo wr wkh glvfrxqwhg ydoxh ri wkh uhwluhphqw shqvlrq uhfhlswv1 Iru wkh

zkroh shqvlrq ixqg wr eh lq edodqfh/ wkh vdph nlqg ri htxdolw| ehwzhhq frqwulex0

wlrqv dqg sd|phqwv kdv wr dsso| lq fdvh ri glvdeohphqw dqg vsrxvh shqvlrq1 Wklv lv



5; Oderu pdunhw shqvlrq ixqgv

hqvxuhg e| wkh fdofxodwlrq ri wkh suhplxpv +vhh wkh vxevhfwlrq ehorz, dqg iurp dq

dvvxpswlrq wkdw wkh shqvlrq ixqg*v h{shfwdwlrqv zlwk uhvshfw wr wkh djh dqg jhqghu

vshfl�f glvdeohphqw dqg pruwdolw| suredelolwlhv duh fruuhfw1

Wr fdofxodwh wkh xqghuwdnlqjv iurp +518, zh qhhg wr fdofxodwh wkh suhplxpv dqg wr

lqwurgxfh vrph edvlf frqfhswv1 Wklv lv grqh lq wkh qh{w wzr vhfwlrqv1

51514 Sulqflsohv ri suhfdxwlrq

Wkh shqvlrq ixqg fdofxodwhv wkh shqvlrqv jlyhq wkh iroorzlqj sulqflsohv ri suhfdxwlrq16

� Orz lqwhuhvw udwh1 Lq lwv iruhfdvwv/ wkh shqvlrq ixqg xvhv d edvh lqwhuhvw udwh/

7oc wkdw lv orzhu wkdq wkh +h{shfwhg, diwhu wd{ lqwhuhvw udwh �o
|
1 Wklv lv grqh wr

uhgxfh wkh ulvn ri surplvlqj wrr kljk ixwxuh uhwxuqv1 Hdfk |hdu d fruuhfwlrq ri

wkh shqvlrq xqghuwdnlqj lv pdgh wr wdnh dffrxqw iru wkh idfw wkdw wkh dfklhyhg

lqwhuhvw udwh diwhu wd{ lq wkh vshfl�f |hdu ghyldwh iurp wkh edvh lqwhuhvw udwh1

� Frqvwdqw ixwxuh frqwulexwlrqv1 Wkh shqvlrq ixqg dvvxphv wkh ixwxuh frq0

wulexwlrqv wr uhpdlq dw wkh suhvhqw ohyho1 Hdfk |hdu d fruuhfwlrq ri wkh shqvlrq

xqghuwdnlqj lv pdgh wr wdnh dffrxqw iru wkh idfw wkdw wkh dfklhyhg frqwulexwlrqv

lq wkh vshfl�f |hdu ghyldwh iurp wkh frqwulexwlrqv ri wkh suhylrxv |hdu1

� Frqvwdqw ixwxuh shqvlrq xqghuwdnlqjv1 Lq wkh iruhfdvwv wkh shqvlrq ixqg

dvvxphv frqvwdqw shqvlrq xqghuwdnlqjv ryhu wlph1 Iruhfdvwv duh fruuhfwhg hdfk

|hdu dffruglqj wr wkh uxohv vwdwhg deryh

� Wkh dfwxdo shqvlrqv duh lqlwldoo| jlyhq e| wkh xqghuwdnlqjv lq irufh dw wlph

ri uhwluhphqw1 Diwhu wklv/ wkh shqvlrqv lqfuhdvhv ryhu wlph wr fruuhfw iru wkh

dvvxpswlrqv ri orz lqwhuhvw udwh1

51515 Dfwxduldo frqvwdqwv

Wkh fdofxodwlrqv ri wkh shqvlrq ixqg lv edvhg rq wkh vr0fdoohg �fdofxodwlrq edvlv�

+�ehuhjqlqjvjuxqgodj� lq Gdqlvk,1 Wklv edvlv frqwdlqv wkh edvh lqwhuhvw udwh/ 7oc dqg

6Lq dgglwlrq wr wkh suhfdxwlrqdu| sulqflsohv olvwhg ehorz dfwxdo shqvlrq ixqgv dovr dsso| suh0
fdxwlrqdu| sulqflsohv zlwk uhvshfw wr wkh iruhfdvw ri djh dqg jhqghu vshfl�f ghdwk dqg glvdeohphqw
suredelolwlhv1 Dv phqwlrqhg wkh suhvhqw dqdo|vlv dvvxphv wkdw wkhvh sursdelolwlhv duh iruhfdvwhg
fruuhfwo|1
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djh dqg jhqghu vshfl�f suredelolwlhv ri pruwdolw|/ glvdeohphqw/ pduuldjh dqg glyrufh1

Iurp wklv wkh iroorzlqj dfwxduldo frqvwdqwv duh gh�qhg
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Wkhvh yduldeoh duh xvhg wr gh�qh wzr lpsruwdqw iudfwlrqv

41 (
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zklfk lv wkh glvfrxqwhg/ h{shfwhg frvwv +ghwhuplqhg e| wkh

pruwdolw| udwhv dqg wkh edvh lqwhuhvw udwh xvhg, idfhg e| wkh shqvlrq ixqg zkhq

surplvlqj d phpehu ri djh %/ 4 prqhwdu| xqlw lq w |hduv +frqglwlrqdo rq wkh

shuvrq ehlqj dolyh,1
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lv wkh wrwdo glvfrxqwhg/ h{shfwhg frvwv idfhg e| wkh shqvlrq ixqg

zkhq surplvlqj d phpehu ri djh %/ 4 prqhwdu| xqlw hyhu| |hdu iurp qrz wr

wkh djh ri 453 +frqglwlrqdo rq wkh shuvrq ehlqj dolyh,1

Vlplodu frqvwdqwv lqfoxglqj suredelolwlhv ri glvdeohphqw duh
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Revhuyh wkdw
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lv wkh suredelolw| wkdw dq dfwlyh phpehu ri djh % lv qrw glvdeohg

zlwklq wkh qh{w w |hduv/ jlyhq wkdw pruwdolw| grhv qrw rffxu lq wklv shulrg1
,
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%nw
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%

lv wkh

suredelolw| wkdw d phpehu ri djh % lv vwloo dfwlyh dqg dolyh w |hduv odwhu1

Djdlq zh xvh wkh yduldeoh wr gh�qh wkh iudfwlrq
(
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%nw

(
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%

c zklfk lv wkh glvfrxqwhg/ h{shfwhg

frvwv idfhg e| wkh shqvlrq ixqg zkhq surplvlqj d phpehu ri djh % 4 prqhwdu| xqlw

lq w |hduv/ rq frqglwlrq wkdw wkh phpehu lv erwk dolyh dqg dfwlyh1

Dvvxplqj wkdw wkh ghprjudsklf ghyhorsphqw ri wkh phpehuv iroorzv wkh fdofxodwlrq

edvlv ri wkh shqvlrq ixqg/ zh kdyh wkdw
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iru doo |1 Glylglqj zlwk �@
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rq erwk vlghv ri +518, |lhogv
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Wklv lv wkh edvlf htxdwlrq lq zkdw iroorzv1

51516 Suhplxpv

Frqfhuqlqj wkh vsrxvh shqvlrq wkh shqvlrq ixqg surplvhv wr sd| d iudfwlrq l ri wkh

shqvlrq xqghuwdnlqj wr wkh vsrxvh ri wkh phpehu lq fdvh ri wkh phpehu*v ghdwk1

Wklv pd| eh d olihorqj shqvlrq ru shukdsv pruh w|slfdoo| d shqvlrq wkdw lv sd|hg lq

d olplwhg qxpehu ri |hduv +h1j1 43 |hduv,1 Vlqfh erwk w|shv ri vsrxvh suhplxpv duh

suhvhqw lq Gdqlvk oderu pdunhw shqvlrq vfkhphv/ zh dssur{lpdwh wkh frpelqdwlrq ri

wkh wzr e| dvvxplqj wkdw wkh shqvlrq wr wkh vsrxvh lv olihorqj/ exw ghfuhdvhv zlwk d

frqvwdqw udwh }
7
hyhu| |hdu1 Li d phpehu ri djh % n � glhv dqg li wkhuh lv d olylqj

vsrxvh/ wkh h{shfwhg glvfrxqwhg frvwv idfhg e| wkh shqvlrq ixqg duh jlyhq dv

77
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dv lw lv dvvxphg wkdw wkh vsrxvh kdv wkh vdph djh dv wkh odwh phpehu1 Gh�qh sL�
%c|

dv wkh shqvlrq xqghuwdnlqj dw % |hduv ri djh/ dqg ohw wkh kdw0vljq ghqrwh wkdw sure0

delolwlhv ri wkh rssrvlwh jhqghu lv xvhg1 Wr vhh wkdw 77

%n�c|n�

lq idfw lv wkh glvfrxqwhg/

h{shfwhg frvw ri wkh vsrxvh shqvlrq wr wkh vsrxvh ri d phpehu zkr glhv dw wkh djh ri

% |hduv uhfdoo wkdw 	

(
@

	

(
%n�

lv wkh glvfrxqwhg/ h{shfwhg frvwv idfhg e| wkh shqvlrq ixqg

zkhq surplvlqj d phpehu ri djh %/ 4 prqhwdu| xqlw lq E@� %� �� |hduv1
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Wkh vsrxvh suhplxp lv fdofxodwhg vr wkdw lw lv �idlu� lq wkh vhqvh wkdw wkh suhplxp

lv htxdo wr wkh h{shfwhg/ glvfrxqwhg frvwv ri wkh shqvlrq ixqg1 Wkh suhplxp ^7
%c|

fdq

wkhuhiruh eh fdofxodwhg dv
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lv wkh suredelolw| iru d phpehu ri djh % qrw wr vxuylyh wr ehfrph % n �

dqg R�
%n�

lv wkh suredelolw| ri dq %n �0djhg phpehu kdylqj d olylqj vsrxvh1 77

%n�c|n�

lv glvfrxqwhg rqh shulrg gxh wr wkh dvvxpswlrq wkdw wkh vsrxvh shqvlrq lv lqlwldwhg

lq wkh shulrg diwhu wkh phpehu*v ghdwk1
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wkh vsrxvh suhplxpv pd| eh zulwwhq dv

^7
%c|

' lsL�
%c|

q7
%

+51:,

Lq fdvh ri glvdeohphqw/ wkh shqvlrq ixqg surplvhv wr sd| wkh shqvlrq xqghuwdnlqj wkh

uhvw ri wkh olih ri wkh glvdeohg1 Li d phpehu ehfrphv glvdeohg dw djh % n � dw wlph

|n � wkh h{shfwhg frvw lv jlyhq dv
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lv wkh glvfrxqwhg/ h{shfwhg suhplxpv wr

wkh vsrxvh shqvlrq zklfk lv sdlg e| wkh shqvlrq ixqg/ vlqfh glvdeohphqw shqvlrqhuv

gr qrw frqwulexwh1

Vlplodu wr wkh suhplxp ri wkh vsrxvh shqvlrq/ wkh suhplxp ri wkh glvdeohphqw shq0

vlrq lv fdofxodwhg wr eh �idlu� lq wkh vhqvh wkdw wkh suhplxp htxdov wkh h{shfwhg/

glvfrxqwhg frvwv ri wkh shqvlrq ixqg1 Wkh suhplxp ^(
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lv wkhuhiruh jlyhq e|
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zkhuh
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lv wkh suredelolw| wkdw dq dfwlyh phpehu ri % |hduv vxuylyhv

wr ehfrph %n � |hduv/ exw kdv ehfrph glvdeohg1

Gh�qlqj
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zh pd| zulwh wkh suhplxp ri wkh glvdeohphqw shqvlrq dv
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%
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+51;,

Iurp E2�.� dqg E2�H� zh kdyh wkdw suhplxpv wr erwk wkh vsrxvh dqg wkh glvdeohphqw

shqvlrq duh ixqfwlrqv ri wkh shqvlrq xqghuwdnlqj iru wkh jhqhudwlrq lq txhvwlrq1

51517 Shqvlrq xqghuwdnlqjv

Wkh shqvlrq xqghuwdnlqjv duh fdofxodwhg xvlqj +519,1 Iru jhqhudwlrqv wkdw duh fxu0

uhqwo| dolyh/ +519, lv sduwo| edvhg rq iruhfdvwhg ydoxhv1 Wkhvh ydoxhv duh iruhfdvwhg

xvlqj wkh iruhfdvw surfhgxuh jlyhq lq wkh sulqflsoh ri suhfdxwlrqv1 Wr eh vshfl�f

frqvlghu �uvw d phpehu ri djh + |hduv dw wlph |1 E| dvvxpswlrq + lv ohvv wkdq wkh

uhwluhphqw djh1 Yduldeohv wkdw duh gdwhg ehiruh wlph | duh nqrzq wr wkh shqvlrq ixqg1

Yduldeohv wkdw duh gdwhg diwhu wlph | duh iruhfdvwhg1 Wkh iruhfdvwlqj surfhgxuh lpsolhv

wkdw iru % : +
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Jlyhq wkhvh iruhfdvwv dqg wkh h{suhvvlrqv iru wkh suhplxpv ri vsrxvh dqg glvdeohphqw

shqvlrq lq +51:, dqg +51;, zh pd| uhzulwh +519, iru wkh jhqhudwlrq wkdw lv + |hduv dw
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zkhuh wkh �uvw olqh lv wkh vxp ri wkh glvfrxqwhg/ dfwxdo qhw frqwulexwlrqv iurp wklv

jhqhudwlrq xs wloo shulrg |1 Wkh vhfrqg olqh lv wkh glvfrxqwhg ydoxh ri wkh iruhfdvwhg

qhw frqwulexwlrqv iru wkh jhqhudwlrq dqg �qdoo| wkh wklug olqh lv glvfrxqwhg ydoxh ri

wkh iruhfdvwhg jurvv shqvlrq uhfhlswv wr wkh jhqhudwlrq1

Vlploduo|/ dw wlph |n � zkhuh wkh jhqhudwlrq lq txhvwlrq lv + n � |hduv/ zh kdyh wkdw

wkh iruhfdvwhg yhuvlrq ri +519, ehfrphv
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Wkh gl�huhqfh ehwzhhq +51<, dqg +5143, ri frxuvh lv wkdw lq wkh odwwhu uhodwlrq yduldeohv

gdwhg |n� duh revhuyhg zkhuhdv wkh| duh iruhfdvwhg lq wkh iruphu uhodwlrq1 Vxewudfwlqj

+51<, iurp +5143, rqh rewdlqv

Sursrvlwlrq 4 Wkh gl�huhqfh htxdwlrq jryhuqlqj wkh hyroxwlrq ri shqvlrq xqghu0

wdnlqjv ryhu wlph lv jlyhq dv
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Dffruglqj wr +5144, wkh hyroxwlrq ryhu wlph lq shqvlrq xqghuwdnlqjv iru d jlyhq jhq0

hudwlrq ri phpehuv fdq eh h{sodlqhg lq wzr sduwv1 Wkh �uvw sduw lv dq dgmxvwphqw

zlwk uhvshfw wr odvw |hdu*v shqvlrq xqghuwdnlqj1 Wklv dgmxvwphqw lv h{sodlqhg e| wkh

idfw wkdw wkh edvh lqwhuhvw udwh lv vpdoohu wkdq wkh dfwxdo diwhu wd{ lqwhuhvw udwh1

Wkh vhfrqg sduw lv d frqwulexwlrq fruuhfwlrq sduw/ wkdw dgmxvwv iru wkh dvvxpswlrq ri

frqvwdqw frqwulexwlrqv1

Wkh xqghuwdnlqjv fdq qrz eh fdofxodwhg li zh nqrz wkh lqlwldo ydoxhv/ l1h1 sL�
�
f
c|

1 Iurp

+5144, zh kdyh wkdw
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�
f
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f
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516 Shqvlrqv

Vlqfh doo w|shv ri shqvlrqv lqlwldoo| duh uhodwhg wr wkh shqvlrq xqghuwdnlqjv wkh suhvhqw

vhfwlrq ghulyhv wkh hyroxwlrq ryhu wlph ri wkh ydulrxv w|shv ri shqvlrq iru d fhuwdlq

jhqhudwlrq ri shqvlrqhuv jlyhq wkhlu lqlwldo shqvlrq ohyho1 Iru glvdeohphqw dqg vsrxvh

shqvlrq wkh dfwxdo ohyho ri wkh shqvlrq grhv qrw rqo| ghshqg rq wkh jhqhudwlrq ri

wkh shqvlrqhuv exw dovr rq wkh vhqlrulw| dv shqvlrqhu ri wkh jlyhq w|sh1 Wkhuhiruh

zh ghulyh wkh hyroxwlrq ryhu wlph ri wkh dyhudjh shqvlrq iru d jlyhq jhqhudwlrq ri

phpehuv iru wkhvh wzr w|shv ri shqvlrq1

51614 Uhwluhphqw shqvlrqv

Wkh lqlwldo uhwluhphqw shqvlrqv lv jlyhq e| wkh shqvlrq xqghuwdnlqj
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�
�

c|

Wr fdofxodwh wkh ixuwkhu ghyhorsphqw ri wkh uhwluhphqw shqvlrqv zh xvh wkh vdph

phwkrg dv lq wkh suhylrxv vhfwlrq1 Frqvlghu d jhqhudwlrq djhg + dw wlph |c zkhuh wkh

djh + lv kljkhu wkdq wkh uhwluhphqw djh ++ : �� �1 Iru wklv jhqhudwlrq zh pd| zulwh

+519, dv
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Wkh �uvw olqh lv wkh glvfrxqwhg ydoxh ri dfwxdo qhw frqwulexwlrqv1 Wkh vhfrqg olqh lv

wkh glvfrxqwhg ydoxh ri dfwxdo jurvv shqvlrq uhfhlswv/ zkhuhdv wkh wklug olqh lv wkh

glvfrxqwhg ydoxh ri iruhfdvwhg jurvv shqvlrq uhfhlswv wr wkh jhqhudwlrq1 Wkh vlplodu

htxdwlrq wdnhq dw wlph | n � zkhuh wkh jhqhudwlrq lv + n � |hduv ehfrphv
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Vxewudfwlqj wkhvh wzr htxdwlrqv rqh rewdlqv

Sursrvlwlrq 5 Wkh gl�huhqfh htxdwlrq jryhuqlqj wkh hyroxwlrq ryhu wlph ri uhwluh0

phqw shqvlrq ri d vshfl�f jhqhudwlrq lv jlyhq dv

s-�
+n�c|n�

' E� n }� s-�
+c|

+5145,

Revhuyh wkdw dfwxdo shqvlrqv ri d jlyhq jhqhudwlrq ri shqvlrqhuv duh rqo| fruuhfwhg

dffruglqj wr wkh gl�huhqfh ehwzhhq wkh dfwxdo |lhog dqg wkh edvh lqwhuhvw udwh dv qr

frqwulexwlrqv duh pdgh rqfh wkh phpehu kdv ehfrph d shqvlrqhu1

51615 Glvdeohphqw shqvlrqv

Ohw s(�
+cRc|

eh wkh glvdeohphqw shqvlrq dw wlph |/ iru d phpehu ri djh + wkdw ehfdph

glvdeohg zkhq kh2vkh zdv R |hduv rog + R � +,1

Dw wkh wlph ri glvdeohphqw/ Rc wkh glvfrxqwhg/ h{shfwhg frvwv iru wkh shqvlrq ixqg/
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Wkh wrwdo h{shfwhg frvwv wr phpehuv wkdw ehfdph glvdeohg dw djh R dqg wlph | lv

wkhuhiruh wklv dprxqw wlphv wkh qxpehu ri shuvrqv zkr ehfrph glvdeohphqw shqvlrq0

huv lq shulrg R� Wklv lv jlyhq e|
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Htxdol}lqj frvwv iurp uhodwlrq E2����dqg frqwulexwlrqv iurp uhodwlrq E2��e� |lhogv

Sursrvlwlrq 6 Wkh lqlwldo shulrg*v glvdeohphqw shqvlrq lv jlyhq dv

s(�

RcRc|
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+5148,

Khqfh wkh �uvw shulrg*v glvdeohphqw shqvlrqv lv htxdo wr wkh shqvlrq xqghuwdnlqj ri

suhylrxv shulrg fruuhfwhg iru wkh gl�huhqfh ehwzhhq wkh dfwxdo |lhog dqg wkh edvh

lqwhuhvw udwh1

Wr ghwhuplqh wkh hyroxwlrq ryhu wlph ri wkh glvdeohphqw shqvlrq iru wkhvh shqvlrqhuv

revhuyh wkdw diwhu wkh h{wlqfwlrq ri doo shuvrqv lq wkh jhqhudwlrq/ wkh glvfrxqwhg ydoxh

ri dfwxdo shqvlrqv wr d phpehu lv htxdo wr fdslwdol}hg ydoxh ri wkh h{shfwhg frvwv/
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7Wkh ydoxh/ dG
s>w

> pd| eh wkrxjkw ri dv wkh vwrfn ri zhdowk wkdw wkh shqvlrq ixqg zlwkgudz dw wkh
wlph ri glvdeohphqw wr �qdqfh wkh olihorqj shqvlrq sd|phqwv wr wkh glvdeohg1
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Iru d phpehu ri djh + dw wlph | wkdw ehfdph glvdeohg dw djh R zh pd| uhzulwh +5149,

dv iroorzv
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zkhuh wkh �uvw olqh lv wkh glvfrxqwhg ydoxh ri dfwxdo shqvlrq uhfhlswv iurp wkh djh

R wr wkh djh +� Wkh vhfrqg olqh lv wkh glvfrxqwhg ydoxh ri h{shfwhg ixwxuh shqvlrq

uhfhlswv dqg �qdoo| wkh wklug olqh lv wrwdo vwrfn ri zhdowk zklfk lv zlwkgudzq dw wkh

wlph ri glvdeohphqw wr �qdqfh wkh glvdeohphqw shqvlrq uhfhlswv1

Vlploduo| dw wlph | n �c zkhuh wkh phpehu lq txhvwlrq lv + n � |hduv rog/ zh pd|

uhzulwh +5149, dv
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Vxewudfwlqj +514:, iurp +514;, |lhogv

Sursrvlwlrq 7 Wkh gl�huhqfh htxdwlrq jryhuqlqj wkh hyroxwlrq ryhu wlph ri wkh

glvdeohphqw shqvlrq ri d vshfl�f jhqhudwlrq wkdw ehfdph glvdeohg dw d jlyhq srlqw lq

wlph lv jlyhq dv
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+514<,

Iru d jlyhq glvdeohphqw shqvlrqhu/ sd|phqwv duh lqfuhdvhg dw wkh udwh �n }/ l1h1 qh{w

shulrg*v glvdeohphqw shqvlrq htxdov wkh shqvlrq ri wkh fxuuhqw shulrg fruuhfwhg iru

wkh gl�huhqfh ehwzhhq wkh dfwxdo |lhog dqg wkh edvh lqwhuhvw udwh1

Zh pd| qrz xvh wkh idfw wkdw zh nqrz wkh vhqlrulw|0glvwulexwlrq ri glvdeohg wr

djjuhjdwh wkh glvdeohphqw shqvlrqv1 Gh�qh wkh dyhudjh glvdeohphqw shqvlrq s(�
+c|

ri



6; Oderu pdunhw shqvlrq ixqgv

d glvdeohg shuvrq ri djh + dw wlph | dv= wkh vxp ryhu vhqlrulw|0w|shv ri qxpehu

ri glvdeohg ri d jlyhq jhqhudwlrq dqg zlwk d jlyhq vhqlrulw| wlphv wkh shqvlrq ri

wkh vhqlrulw|0w|sh lq txhvwlrq glylghg e| wkh wrwdo qxpehu ri glvdeohg lq d jlyhq

jhqhudwlrq1
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+5153,

Revhuyh wkdw d jlyhq jhqhudwlrq ri glvdeohg shuvrqv/ zkr +e| dvvxpswlrq, kdyh wkh

vdph frqwulexwlrqv xqwlo wkh| ehfrph glvdeohg/ kdyh gl�huhqw glvdeohphqw shqvlrqv

dv wkh shqvlrqv duh d�hfwhg e| vhqlrulw| dv glvdeohphqw shqvlrqhu1

Uhfdoolqj wkdw zh pd| zulwh wkh qxpehu ri glvdeohg phpehuv ri d jlyhq jhqhudwlrq

dv d ixqfwlrq ri wkh wrwdo qxpehu ri phpehuv lq wkh jhqhudwlrq/ vhh uhodwlrq +514,/ zh

vxevwlwxwh wklv lqwr +5153, wr |lhog +dv wkh lqgh{ ri jhqghu lv vxssuhvvhg,
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E| gh�qlwlrq wkh dyhudjh glvdeohphqw shqvlrq lv }hur dw wkh wlph wkdw wkh jhqhudwlrq
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' f� Iru glvdeohg lqglylgxdov zkr duh �f n � |hduv ri djh/

zh kdyh wkdw wkh| kdyh ehfrph glvdeohphqw shqvlrqhuv lq wkh fxuuhqw |hdu1 Wkhuhiruh

wkh dyhudjh glvdeohphqw shqvlrq lv htxdo wr wkh lqglylgxdo shqvlrq iru wklv djh jurxs1
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Wr �qg dq h{suhvvlrq iru wkh dyhudjh glvdeohphqw shqvlrq iru shuvrqv zkr duh d ohdvw
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�f n 2 |hduv rog zh uhzulwh wkh h{suhvvlrq deryh iru + � �f n 2� Wklv |lhogv
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Sursrvlwlrq 8 Wkh gl�huhqfh htxdwlrq jryhuqlqj wkh hyroxwlrq ryhu wlph lq wkh

dyhudjh glvdeohphqw shqvlrq ri d jlyhq jhqhudwlrq lv jlyhq e|
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Wklv gl�huhqfh htxdwlrq jryhuqv wkh hyroxwlrq lq wkh dyhudjh glvdeohphqw shqvlrq iru

d jlyhq jhqhudwlrq ryhu wlph1 Revhuyh wkdw wkh hyroxwlrq lq wkh dyhudjh glvdeohphqw

shqvlrq ri d jlyhq jhqhudwlrq fdq eh h{sodlqhg lq wzr sduwv1 Wkh �uvw sduw lv dq

dgmxvwphqw zlwk uhvshfw wr odvw |hdu*v dyhudjh glvdeohphqw shqvlrq1 Wklv dgmxvwphqw

lv h{sodlqhg e| wkh idfw wkdw wkh edvh lqwhuhvw udwh lv vpdoohu wkdq wkh dfwxdo diwhu

wd{ lqwhuhvw udwh1 Wkh vhfrqg sduw uh hfwv wkh idfw wkdw wkh glvdeohphqw shqvlrqv ri

shuvrqv zkr kdv ehfrph glvdeohphqw shqvlrqhu lq wkh fxuuhqw |hdu gl�hu iurp wkh

shqvlrq ri shuvrqv zkr ehfdph glvdeohphqw shqvlrqhuv hduolhu lq wkhlu olih1
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51616 Vsrxvh shqvlrqv

Wr ghulyh wkh hyroxwlrq ri wkh vsrxvh shqvlrq wr vsrxvhv ri d jlyhq jhqhudwlrq ri odwh

phpehuv zh iroorz wkh h{dfw vdph surfhgxuh dv lq wkh suhylrxv vxevhfwlrq frqfhuqlqj

glvdeohphqw shqvlrq1
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eh wkh vsrxvh shqvlrq dw wlph |/ iru d shuvrq ri djh + zkrvh vsrxvh glhg

zkhq kh2vkh zdv R |hduv rog + R � +,1

Dw wkh wlph ri ghdwk R wkh glvfrxqwhg/ h{shfwhg frvwv iru wkh shqvlrq ixqg/ @7
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eh fdofxodwhg dv +jlyhq wkh sulqflsohv ri suhfdxwlrq,
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lv wkh qxpehu ri olylqj vsrxvh wr phpehuv zkr glhg dw wkh djh

ri R |hdu dw wlph |�

Lq wkh suhylrxv shulrg wkh phpehuv sdlg wkh suhplxp
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Htxdol}lqj frvwv iurp uhodwlrq E2�2�� dqg jdlqv iurp uhodwlrq E2�22� |lhogv

Sursrvlwlrq 9 Wkh lqlwldo shulrg*v vsrxvh shqvlrq lv jlyhq dv
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Wkh sursrvlwlrq vwdwhv wkdw wkh �uvw |hdu*v vsrxvh shqvlrq lv htxdo wr wkh lqgh{hg

shqvlrq xqghuwdnlqj iurp wkh suhylrxv shulrg pxowlsolhg e| wkh iudfwlrq l�
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Wr ghwhuplqh wkh hyroxwlrq ri wkh vsrxvh shqvlrq iru wkh shqvlrqhuv lq txhvwlrq zh

iroorz wkh surfhgxuh ri wkh glvdeohphqw shqvlrq dqg frqvlghu wkh iroorzlqj= Dw wkh

wlph ri ghdwk wkh shqvlrq ixqg zlwkgudzv d vwrfn ri zhdowk zklfk lv htxdo wr wkh glv0

frxqwhg/ h{shfwhg frvwv iru wkh shqvlrq ixqg/ @7
Rc|

dw wkh wlph ri ghdwk1 Wkh glvfrxqwhg

ydoxh ri dfwxdo shqvlrqv pxvw htxdo wklv dprxqw1 Wkhuhiruh zh kdyh
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Iru d phpehu wkdw zrxog kdyh ehhq + |hduv rog dw wlph | wkdw glhg dw djh Rc zh kdyh

wkh iroorzlqj �exgjhwdu|� frqglwlrq=
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zkhuh wkh �uvw olqh lv wkh glvfrxqwhg ydoxh ri dfwxdo vsrxvh shqvlrq uhfhlswv1 Wkh

vhfrqg olqh lv wkh glvfrxqwhg ydoxh ri wkh h{shfwhg vsrxvh shqvlrq dqg wkh wklug lv

wkh vwrfn ri zhdowk wkdw zdv zlwkgudzq wr �qdqfh wkh vsrxvh shqvlrq1

Vlploduo|/ dw wlph | n � zkhuh wkh phpehu lq txhvwlrq zrxog kdyh ehhq + n � |hduv

rog kdg kh2vkh qrw glhg dw djh R=
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Vxevwudfwlrq lpsolhv

Sursrvlwlrq : Wkh gl�huhqfh htxdwlrq jryhuqlqj wkh hyroxwlrq ryhu wlph ri wkh

vsrxvh shqvlrq ri d vshfl�f jhqhudwlrq wkdw ehfdph vsrxvh dw d jlyhq srlqw lq wlph

lv jlyhq dv
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Iru d jlyhq vsrxvh shqvlrqhu wkh vsrxvh shqvlrq hyroyhv ryhu wlph dffruglqj wr wkh

gl�huhqfh htxdwlrq deryh1 Revhuyh wkdw wkh jhqhudo wr whqghqf| wr lqfuhdvh wkh shq0

vlrq gxh wr wkh gl�huhqfh ehwzhhq wkh lqwhuhvw udwh diwhu wd{ dqg wkh edvh lqwhuhvw udwh

lv prgl�hg lq wkh fdvh ri wkh vsrxvh shqvlrq gxh wr rxu dvvxpswlrq wkdw wkh vsrxvh

shqvlrq lv h{srqhqwldoo| ghfuhdvlqj lq wkh qxpehu ri |hdu wkh shqvlrqhu lq txhvwlrqv

kdv uhfhlyhg wkh shqvlrq1

Dv zlwk glvdeohphqw shqvlrq zh fdq xvh wkh vhqlrulw|0glvwulexwlrq ri wkh vsrxvh shq0

vlrqhu ri d jlyhq jhqhudwlrq wr djjuhjdwh wkh vsrxvh shqvlrqv1 Gh�qh wkh dyhudjh

vsrxvh shqvlrq=
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Xvlqj wkh vdph phwkrg dv lq fdvh ri glvdeohphqw shqvlrq zh fdq vkrz wkdw

Sursrvlwlrq ; Wkh gl�huhqfh htxdwlrq jryhuqlqj wkh hyroxwlrq ryhu wlph lq wkh

dyhudjh vsrxvh shqvlrq ri d jlyhq jhqhudwlrq lv jlyhq e|
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Wkh dyhudjh vsrxvh shqvlrq ri d jlyhq jhqhudwlrq hyroyhv ryhu wlph dffruglqj wr

E2�2e� � Wklv hyroxwlrq lv vlplodu wr wkh hyroxwlrq lq wkh dyhudjh glvdeohphqw shqvlrq ri

d jlyhq jhqhudwlrq zlwk wkh h{fhswlrq wkdw wkh dvvxpswlrq wkdw wkh vsrxvh shqvlrq lv

h{srqhqwldoo| ghfuhdvlqj zlwk wkh vhqlrulw| ri wkh vsrxvh shqvlrqhu whqgv wr uhgxfh wkh

dqqxdo jurzwk lq wkh shqvlrq1 Djdlq zh revhuyh wkh fruuhfwlrq ri wkh dyhudjh shqvlrq

ri wkh jhqhudwlrq lq txhvwlrq gxh wr wkh idfw wkdw wkh qhz vsrxvh shqvlrqhuv wklv

jhqhudwlrq uhfhlyh d shqvlrq wkdw gl�huv iurp wkh dyhudjh shqvlrq ri wkh jhqhudwlrq1

517 Vxppdu| ri wkh ehkdylru ri wkh shqvlrq ixqg

Wkh suhfhglqj vhfwlrqv kdyh rxwolqhg wkh ghwhuplqdwlrq ri wkh ydulrxv w|shv ri shqvlrq

ri d jlyhq jhqhudwlrq ri phpehuv1 Lq vkruw wkh iroorzlqj uxohv zhuh rewdlqhg
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41 Dv qhz phpehuv hqwhu wkh shqvlrq ixqg d shqvlrq xqghuwdnlqj lv fdofxodwhg1

Wkh lqlwldo shqvlrq xqghuwdnlqj lv edvhg rq d iruhfdvw ri ixwxuh frqwulexwlrqv/

zkhuh lw lv dvvxphg wkdw fxuuhqw frqwulexwlrqv duh frqvwdqw xqwlo wkh uhwluhphqw

djh1

51 Shqvlrq xqghuwdnlqjv duh uhylvhg dqqxdoo|1 Wkh uhylvlrq kdv wzr sduwv= Iluvw wkh

xqghuwdnlqjv duh lqfuhdvhg zlwk d udwh zklfk lv htxdo wr wkh gl�huhqfh ehwzhhq

wkh dfwxdo lqwhuhvw udwh diwhu wd{ dqg wkh edvh lqwhuhvw udwh1 Vhfrqg xqghuwdnlqjv

duh uhylvhg wr fruuhfw iru d fkdqjh lq wkh dqqxdo frqwulexwlrq1

61 Lq fdvh ri glvdeohphqw wkh lqlwldo glvdeohphqw shqvlrq lv fdofxodwhg dv wkh shq0

vlrq xqghuwdnlqj ri wkh suhylrxv |hdu lqfuhdvhg zlwk d jurzwk udwh htxdo wr wkh

gl�huhqfh ehwzhhq wkh dfwxdo lqwhuhvw udwh diwhu wd{ dqg wkh edvh lqwhuhvw udwh1

71 Glvdeohphqw shqvlrq iru d vshfl�f glvdeohg lv uhylvhg dqqxdoo|1 Wkh shqvlrq lv

lqfuhdvhg zlwk d udwh zklfk lv htxdo wr wkh gl�huhqfh ehwzhhq wkh dfwxdo lqwhuhvw

udwh diwhu wd{ dqg wkh edvh lqwhuhvw udwh1

81 Wkh lqlwldo uhwluhphqw shqvlrq lv htxdo wr wkh shqvlrq xqghuwdnlqj1

91 Wkh uhwluhphqw shqvlrq lv uhylvhg dqqxdoo|1 Wkh shqvlrq lv lqfuhdvhg zlwk d udwh

zklfk lv htxdo wr wkh gl�huhqfh ehwzhhq wkh dfwxdo lqwhuhvw udwh diwhu wd{ dqg

wkh edvh lqwhuhvw udwh1

:1 Wkh lqlwldo vsrxvh shqvlrq lv htxdo wr d iudfwlrq ri wkh suhylrxv |hdu*v shqvlrq

xqghuwdnlqj lqfuhdvhg zlwk d jurzwk udwh htxdo wr wkh gl�huhqfh ehwzhhq wkh

dfwxdo lqwhuhvw udwh diwhu wd{ dqg wkh edvh lqwhuhvw udwh1

;1 Vsrxvh shqvlrq iru d vshfl�f vsrxvh lv uhylvhg dqqxdoo|1 Wkh shqvlrq lv lqfuhdvhg

zlwk d udwh zklfk lv htxdo wr wkh gl�huhqfh ehwzhhq wkh dfwxdo lqwhuhvw udwh diwhu

wd{ dqg wkh edvh lqwhuhvw udwh1

Wklv ehkdylru lpsolhv wkdw iru hdfk jhqhudwlrq dv d zkroh wkh glvfrxqwhg ydoxh ri wkh

frqwulexwlrqv ryhu wkh olih wlph lv htxdo wr wkh glvfrxqwhg ydoxh ri doo shqvlrq w|shv

sdlg wr wkh vshfl�f jhqhudwlrq1

Li wkh hfrqrp| lv lq dq rwkhuzlvh vwdwlrqdu| hqylurqphqw dqg li rqh frqvlghuv d

vlwxdwlrq zkhuh rqo| qhz jhqhudwlrqv kdyh frqwulexwlrqv/ wkhq wkh ehkdylru ri wkh

shqvlrq zloo lpso| wkdw wkh vwrfn ri zhdowk khog e| wkh ixqg zloo lqfuhdvh wrzdugv
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d vwdwlrqdu| ohyho gxulqj +433 0 55, :; |hduv1 Wkh idfw wkdw wkh frqwulexwlrq udwh

lv judgxdoo| lqfuhdvhg lq wkh Gdqlvk oderu pdunhw shqvlrq vfkhphv lpsolhv wkdw wkh

frqyhuvlrq wdnhv d orqjhu wlph/ wkhuhiruh d vwhdg| ohyho ri wkh vwrfn ri zhdowk lq wkh

shqvlrq ixqgv vkrxog qrw eh h{shfwhg xqwlo diwhu |hdu 54331

518 Dffxpxodwlrq lq oderu pdunhw shqvlrq ixqgv

Frqwulexwlrqv lq wkh shqvlrqv ixqg vhfwru lv gh�qhg dv dq djh lqghshqghqw iudfwlrq

ri wkh zdjh vxp iru wkh vshfl�f djh jurxs lq txhvwlrq
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lv wkh wrwdo frqwulexwlrqv diwhu oderu pdunhw frqwulexwlrq wd{ wr wkh oderu

pdunhw shqvlrq v|vwhp1 iu�
|

lv wkh h{rjhqrxv iudfwlrq ri wkh zdjh vxp wkdw hdfk

shuvrq sd|v lqwr wkh shqvlrq ixqg1 Revhuyh wkdw hyhq wkrxjk wkh shuvrqv pd| hqwhu

wkh oderu pdunhw dw wkh djh ri 4: |hduv zh dvvxph wkdw qr frqwulexwlrqv wr wkh oderu

pdunhw shqvlrqv duh pdgh xqwlo wkh djh ri 551 Wklv dvvxpswlrq edvhg rq wkh hpslulfdo

revhuydwlrq wkdw rqo| d yhu| olplwhg sduw ri wkh oderu irufh kdv frqwulexwlrq ehiruh wkh

djh ri 55 |hduv1 |�
|

lv jurvv lqfrph wd{ udwh rq oderu lqfrph +oderu pdunhw frqwulexwlrq

wd{,1 Wkh dffxpxodwlrq ri zhdowk/ �u�
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lv wkh vxp ri doo shqvlrqv wr uhwluhg shuvrqv irup wkh shqvlrq ixqgv/

8 �(

|

lv wkh vxp ri doo shqvlrqv wr glvdeohg shuvrqv/ 8 �7

|

lv wkh vxp ri doo shqvlrqv wr

vsrxvhv1 Wkh wrwdo vxp ri shqvlrqv iurp wkh oderu pdunhw shqvlrq v|vwhp lv wkh vxp

ri wkh lqglylgxdo shqvlrqv wr shuvrqv ri gl�huhqw djh dqg jhqghu1
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lv wkh lqglylgxdo uhwluhphqw shqvlrq wr ihpdohv uhvshfwlyho| phq

ri djh K dw wlph |� �8@

Kc|

c ��@

Kc|

lv wkh qxpehu ri ihpdohv uhvshfwlyho| phq zkr duh

gh�qhg dv dfwlyh phpehuv dqg wkhuhiruh uhfhlyh uhwluhphqw shqvlrq dqg lv ri djh K dw

wlph |� Vlploduo| iru wkh wzr rwkhu fdwhjrulhv ri shqvlrq1

Li wkh shqvlrq ixqg lv lqlwldwhg judgxdoo| e| lqwurgxflqj qhz phpehu dw wkh djh ri

55 |hduv dqg li wkh pruwdolw| udwhv +dqg glvdeohphqw udwhv, xvhg e| wkh ixqg duh

fruuhfw wkhq wkh uxohv ri suhfdxwlrq lpso| wkdw wkh vwrfn ri dffxpxodwhg zhdowk

e| wkh shqvlrq ixqg frqyhujhv wr d vwdwlrqdu| vwdwh li wkh dyhudjh zdjh uhpdlqv

frqvwdqw1 Lq rwkhu zrugv/ wkh uxohv hqvxuhv wkdw wkh ixqg qhlwkhu ryhu0dffxpxodwhv

qru ehfrphv lqvroyhqw1 Krzhyhu/ dv shqvlrq vfkhphv kdyh h{lvwhg iru vxevwdqwldo

shulrg/ wkh shqvlrq ixqg lq GUHDP kdv wr eh lqlwldwhg dv dq h{lvwlqj ixqg zlwk

vrph lqlwldo glvwulexwlrq ri phpehuv zlwk gl�huhqw vhqlrulw| dqg vrph lqlwldo ohyho

ri djjuhjdwh vwrfn ri zhdowk1 Wkhuhiruh wkh vdggoh srlqw surshuw| lv qrw qhfhvvdulo|

hqvxuhg vlqfh wklv zrxog lpso| wkdw wkh lqlwldo gdwd duh 433 shufhqw frqvlvwhqw1 Dv rxu

gdwd gr qrw fryhu doo frpsdqlhv wklv uhtxluhphqw lv qrw phw1 Wr hqvxuh wkdw wkh ixqg

lq GUHDP qhlwkhu ryhu0dffxpxodwhv qru ehfrphv lqvroyhqw d whuplqdo frqglwlrq lv

lpsrvhg1 Wklv lpsolhv wkdw lqlwldo shqvlrq xqghuwdnlqjv dqg shqvlrq duh dgmxvwhg wr

vdwlvi| wkh whuplqdo frqglwlrq1

Ixuwkhupruh/ vlqfh pruwdolw| udwhv duh qrw frqvwdqw lq wkh r!fldo iruhfdvw ri Vwdwlvwlfv

Ghqpdun wkh ehkdylru ri wkh shqvlrq ixqg zkhq dsso|lqj wkh uxohv ri suhfdxwlrq lv qrw

shuihfwo| fruuhfw1 Dovr wklv ryhu0dffxpxodwlrq lv fruuhfwhg e| wkh whuplqdo frqglwlrq1

Lq wkh uhdo zruog wklv dgmxvwphqw zrxog eh pruh vprrwk gxh wr wkh h{lvwhqfh ri

uhvhuyhv/ zklfk lv qrw d ihdwxuh lq wkh suhvhqw yhuvlrq ri GUHDP1
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Fkdswhu 6

WKH DUELWUDJH FRQGLWLRQ DQG WKH EHKDYLRU RI
ILUPV

Wkh ixqgdphqwdo ehkdylrudo dvvxpswlrq ri wkh �upv lv wkdw hdfk �up vhhnv wr pd{l0

pl}h wkh ydoxh ri wkh rxwvwdqglqj vwrfn ri vkduhv1 Wkh ydoxh ri wkh vkduhv lv ghwhuplqhg

iurp dq duelwudjh frqglwlrq wkdw hqvxuhv wkdw wkh diwhu wd{ |lhog rq vkduhv lv htxdo

wr wkh lqwhuhvw udwh diwhu wd{1

Lw lv dvvxphg wkdw wkh ydoxh ri wkh rxwvwdqglqj vwrfn ri vkduhv lv ghwhuplqhg e| wkh

ehkdylru ri wkh lqvwlwxwlrqdo lqyhvwruv +l1h1 wkh shqvlrq ixqg, e| dvvxplqj wkdw wkh

wd{ udwhv/ zklfk dsso| wr wkh shqvlrq vdylqjv/ duh xvhg wr ghwhuplqh wkh diwhu wd{

ydoxh lq wkh duelwudjh frqglwlrq ri wkh �qdqfldo pdunhwv1 Lq wklv zd| wkh ehkdylru ri

wkh �up lv lqgluhfwo| d�hfwhg e| wkh wd{dwlrq ri wkh lqvwlwxwlrqdo lqyhvwru14

Frqfhuqlqj wkh �qdqflqj ghflvlrq ri wkh �upv zh dsso| wkh vr0fdoohg �qhz ylhz� ri

glylghqg wd{dwlrq/ vhh Vlqq +4<;:,/ dffruglqj wr zklfk d frusrudwlrq vkrxog uhwdlq

doo hduqlqjv zklfk fdq sur�wdeo| eh lqyhvwhg zlwklq wkh �up dqg sd| rxw rqo| wkh

uhpdlqghu dv glylghqgv1 Glylghqgv duh wkhuhiruh ghwhuplqhg uhvlgxdoo| dqg frusrud0

wlrqv devwdlq iurp �qdqflqj lqfuhdvhv lq dfwlylw| e| lvvxlqj qhz vkduhv1 Lq dgglwlrq

zh dvvxph wkdw wkh frusrudwlrqv pdlqwdlqv d �{hg udwlr ri ghew wr wkh ydoxh ri wkh

fdslwdo vwrfn15

Wkhuhiruh/ vxssrvh wkdw wkhuh h{lvwv d �{hg qxpehu ri vkduhv lq wkh hfrqrp|/ ?� Zh

qrupdol}h wklv qxpehu wr 41 Gh�qh wkh ydoxh ri wkh rxwvwdqglqj vwrfn ri vkduhv dv

T
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|

lv wkh ydoxh ri d vkduh dw wlph |� Vlploduo|/ gh�qh wrwdo vwuhdp ri glylghqgv

4Suhylrxv yhuvlrqv ri GUHDP +yhuvlrq 415, gr qrw lqfoxgh d shqvlrq ixqg dqg wkhuhiruh wkh
uhohydqw wd{ udwhv duh dvvxphg wr eh wkh shuvrqdo wd{ udwhv1

5Wklv odwwhu dg krf dvvxpswlrq lv dssolhg wr suhyhqw wkh �up iurp fkrrvlqj hlwkhu d ghew udwlrq
ri }hur ru 433 shufhqw ghshqglqj rq wkh wd{ v|vwhp1



7; Wkh duelwudjh frqglwlrq dqg wkh ehkdylru ri �upv

dv
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lv wkh dprxqw ri glylghqg shu vkduh dw wlph |

Lqvwlwxwlrqdo lqyhvwruv ri wkh shqvlrq ixqg vhfwru duh dvvxphg wr eh lqgl�huhqw ehwzhhq

lqyhvwlqj lq vkduhv ru lq erqgv1 Wkh duelwudjh frqglwlrq uhdg
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lv wkh udwh ri wd{dwlrq ri lqwhuhvw lqfrph lq shqvlrq ixqgv/ |_5
|

lv wkh wd{

udwh ri glylghqgv/ |}5
|

lv wkh udwh ri wd{dwlrq ri fdslwdo jdlqv iurp vkduhv1 Lq idfw wkh

suhvhqw6 Gdqlvk wd{ v|vwhp iru shqvlrq ixqgv lpsolhv wkdw doo w|shv ri |lhogv iurp

vkduhv duh wd{hg lghqwlfdoo|1

Djjuhjdwlrq dqg h{sorlwlqj wkh idfw wkdw wkh qxpehu ri vkduhv lv �{hg |lhogv

o
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E�� |o5
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�T
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Vroylqj wklv htxdwlrq iruzdug lq wlph dqg uxolqj rxw h{sorvlyh sdwkv |lhogv dq h{suhv0

vlrq iru wkh wrwdo ydoxh ri vwrfn lq wkh hfrqrp|1
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Wkh uhsuhvhqwdwlyh �up lq wkh sulydwh surgxfwlrq vhfwru pd{lpl}hv wkh wd{0dgmxvwhg

fxp0glylghqg ydoxh ri wkh �up vxemhfw wr wkh surgxfwlrq whfkqrorj| dqg wkh frq0

vwudlqw rq wkh �qdqfldo ghflvlrq wkdw wkh ghew ri wkh �up lv d �{hg iudfwlrq ri wkh

ydoxh ri wkh vwrfn ri fdslwdo1

Iljxuh 614 looxvwudwhv wkh dvvxphg whfkqrorj| ri wkh surgxfhuv1 Lw lv dvvxphg wkdw wkh

whfkqrorj| ri wkh uhsuhvhqwdwlyh sulydwh �up dqg wkh jryhuqphqwdo surgxfhu fdq eh

uhsuhvhqwhg e| wkh vdph ixqfwlrqdo irup1 Wkh xsshu sduw ri �jxuh 614 rxwolqhv wkh

dvvxphg surgxfwlrq ixqfwlrq zklfk lv vshfl�hg dv wzr0idfwru FHV +vxe, surgxfwlrq

ixqfwlrqv qhvwhg dv lqglfdwhg dw wkh �jxuh1 Dw wkh wrs ohyho pdwhuldov lv frpelqhg

zlwk ydoxh dgghg wr surgxfh jurvv rxwsxw1 Pdwhuldov duh rewdlqhg e| frpelqlqj jry0

huqphqwdoo| surgxfhg pdwhuldov dqg sulydwho| surgxfhg pdwhuldov1 Ilqdoo|/ sulydwho|

surgxfhg pdwhuldov fdq eh hlwkhu ri grphvwlf ru iruhljq ruljlq1

6Lq wklv surmhfwlrq zh dvvxph wkdw wkh wd{dwlrq ri shqvlrq ixqgv lv jlyhq e| wkh uxohv dgrswhg
e| wkh sduoldphqw lq Pd| 4<<;1 +Lq Gdqlvk �slqvhsdnnhq�,
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Gross output
a<

L

Materials
0

L

Value added
+

L

Labor
/

L

Capital
.

L

Gov. produced
0

L*

Priv. produced
0

L3

Domestic origin
0

L3'

Foreign origin
0

L3)

Investments
,

L

Domestic origin
,

L'

Foreign origin
,

L)

L 3: Private producer (firm)
L *: Governmental producer

Iljxuh 614= Wkh whfkqrorj| ri wkh surgxfhuv

Wkh vroxwlrq wr wkh pd{lpl}dwlrq sureohp ri wkh uhsuhvhqwdwlyh sulydwh �up ohdgv wr

wkh iroorzlqj �uvw rughu frqglwlrqv=
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+616,

zkhuh 8 � lv wkh jurvv surgxfwlrq ixqfwlrq ri wkh sulydwh vhfwru1 u� lv ghpdqg iru wkh

oderu lqgh{ lq wkh sulydwh vhfwru/ �� lv ghpdqg iru wkh lqgh{ ri pdwhuldov/ g�

|3�
lv

wkh fdslwdo vwrfn/ |@
|

lv wkh sd| uroo wd{ +lq Gdqlvk �duehmgvjlyhuqhv duehmgvpdunhgv0

elgudj�,/ `
|

lv wkh zdjh lqgh{/ R�
|

lv wkh rxwsxw sulfh ri wkh sulydwh vhfwru1

Wklv lv wkh vwdqgdug oderu ghpdqg frqglwlrq/ vwdwlqj wkdw oderu lv hpsor|hg xqwlo wkh

pdujlqdo surgxfw lv htxdo wr wkh surgxfhu zdjh lqfoxvlyh sd|uroo wd{1
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�
' R��

|

+617,

zkhuh R��
|

lv wkh sulfh ri wkh lqgh{ ri pdwhuldov1

Dovr wklv frqglwlrq lv d vwdqgdug �uvw vwdwlqj wkdw pdwhuldov duh xvhg xqwlo wkh ydoxh

ri wkh pdujlqdo surgxfw lv htxdo wr wkh sulfh +lqgh{, ri pdwhuldov1
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Gh�qh x� dv wkh frvw ri lqvwdoodwlrq ri fdslwdo/ zklfk lv d ixqfwlrq ri wkh fdslwdo vwrfn

dqg wkh ohyho ri lqyhvwphqw/ U�
|

� Wkh ixqfwlrq lv vshfl�hg dv iroorzv

x� EU�
|

cg�

|3�
� ' ��

� mU�
|

m
g�

|3�

�
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|

mc  : f +618,

Wkh �uvw rughu frqglwlrq zlwk uhvshfw wr lqyhvwphqwv ehfrphv
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+619,

zkhuh } lv wkh ghew udwlr ri wkh �up/ |S
|

lv wkh frusrudwh wd{ udwh/ x� lv wkh frvw

ri lqvwdoodwlrq ri fdslwdo/ zklfk lv d ixqfwlrq ri wkh fdslwdo vwrfn dqg wkh ohyho ri

lqyhvwphqw/ U�
|

1 b
�|
lv wkh vkdgrz sulfh ri wkh fdslwdo vwrfn/ R�U

|

lv wkh sulfh lqgh{ ri

lqyhvwphqwv vr wkdw b�|

R

�U

|

lv Wrelq*v pdujlqdo t1 b
2|
lv wkh vkdgrz sulfh ri wkh errn

ydoxh ri wkh fdslwdo vwrfn l1h1 wkh ydoxh ri ixwxuh ghsuhfldwlrq doorzdqfhv1

Wkh lqwhusuhwdwlrq ri wklv htxdwlrq lv dovr wkdw lq rswlpxp wkh pdujlqdo frvw ri

lqyhvwphqw lv htxdo wr wkh pdujlqdo ehqh�wv iurp lqyhvwphqw1 Wkh pdujlqdo frvw lv

jlyhq rq wkh ohiw0kdqg vlgh1 Wkh frvwv duh wkh vxp ri wkh gluhfw frvwv ri lqyhvwphqw wr

wkh rzqhuv ri wkh �up/ dqg wkh lqgluhfw frvwv dvvrfldwhg zlwk wkh orvv ri surgxfwlrq/

gxh wr wkh lqvwdoodwlrq ri wkh dgglwlrqdo fdslwdo htxlsphqw1 Erwk w|shv ri frvwv duh

fruuhfwhg e| wkh wd{ dgmxvwphqw idfwru/ zklfk dssolhv wr wkh vwuhdp ri glylghqgv1

Revhuyh wkdw lqfuhdvlqj wkh ghew udwlr ri wkh �up uhgxfhv wkh gluhfw frvw wr wkh

rzqhuv/ dv wkh| kdyh wr �qdqfh d vpdoohu iudfwlrq ri wkh lqyhvwphqw1 Wkh ehqh�wv ri

dq lqyhvwphqw duh wzrirog1 Iluvw/ lw dggv wr wkh fdslwdo vwrfn ri wkh �up1 Wkh vkdgrz

sulfh/ b
�|
/ lv wkh pdujlqdo ydoxh ri dq dgglwlrqdo xqlw ri fdslwdo wr wkh rzqhuv ri

wkh �up1 Vhfrqg/ lw dggv wr wkh ghsuhfldwlrq doorzdqfh ri wkh �up1 Wkh ydoxh ri wkh

ghsuhfldwlrq doorzdqfh lqfuhdvhv zlwk wkh gluhfw frvw ri wkh dgglwlrqdo fdslwdo xqlw1

Wkh vkdgrz sulfh/ b
2|
/ phdvxuhv wkh pdujlqdo ydoxh ri d xqlw ghsuhfldwlrq doorzdqfh wr

wkh rzqhuv ri �up1 Wkh wrwdo ehqh�w lv wkh vxp ri wkhvh wzr h�hfwv1 Wkh ghwhuplqdwlrq

ri wkh h{suhvvlrqv iru wkh wzr vkdgrz sulfhv duh jlyhq lq wkh wzr �qdo �uvw rughu

frqglwlrqv1 Wkhvh duh wkh frqglwlrqv iru wkh vwrfn yduldeohv ri wkh sureohp1
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zkhuh 	B
|

lv wkh dqqxdo ghsuhfldwlrq udwh iru wd{ sxusrvhv11

Wkh �uvw rughu frqglwlrqv +61:, dqg +61;, pd| eh lqwhusuhwhg gluhfwo| dv xvhu frvw

h{suhvvlrqv +ru duelwudjh frqglwlrqv,1 Htxdwlrq +61:, vwdwhv/ wkdw lq rswlpxp wkh

pdujlqdo lqfuhdvh lq wkh glylghqg iurp d pdujlqdo fdslwdo xqlw +wkh ohiw kdqg vlgh

ri wkh htxdwlrq, lv htxdo wr wkh xvhu frvw ri kroglqj fdslwdo +wkh uljkw kdqg vlgh,1

Wkh xvhu frvw ri kroglqj fdslwdo +wkh uljkw kdqg vlgh, frqvlvwv ri wkh vxp ri wkh wd{

dgmxvwhg iruhjrqh lqwhuhvw sd|phqwv dqg wkh +wuxh, frvwv ri sk|vlfdo ghsuhfldwlrq soxv

d srvvleoh fdslwdo orvv gxh wr wkh fkdqjh lq wkh vkdgrz sulfh ri fdslwdo wr wkh rzqhuv1

Htxdwlrq +61;, kdv d vlplodu lqwhusuhwdwlrq1

Dvvxplqj wkdw wkh frvw ri lqvwdoodwlrq ri fdslwdo/ x� EU�
|

c
g

�

|3�

�n?

�c lv krprjhqrxv lq

ghjuhh rqh7/ zh pd| iroorz Kd|dvkl +4<;5,/ sursrvlwlrq 4 dqg zulwh wkh ydoxh ri wkh

�up dv

T
|

' b�|g|

n b2| 	g|

+61<,

Revhuyh wkdw vlqfh wkh ydoxh ri vkduhv ghshqgv rq wkh wd{ udwhv ri wkh lqvwlwxwlrqdo

lqyhvwruv/ vhh uhodwlrq E��2� c wkhq wkhvh wd{ udwhv d�hfwv wkh uhohydqw vkdgrz sulfhv ri

fdslwdo dqg wkh errn ydoxh ri fdslwdo1 Wkhuhiruh wkh wd{ udwhv idfhg e| wkh lqvwlwxwlrqdo

lqyhvwruv d�hfw wkh uhohydqw frvw ri fdslwdo iru wkh �upv/ dqg khqfh erwk vkruw dqg

orqj uxq vxsso| ehkdylru lq wkh prgho1

61314 Jryhuqphqwdo surgxfhuv

Iroorzlqj wkh qdwlrqdo dffrxqwv frqyhqwlrqv/ wkh jryhuqphqwdo vhfwru lq GUHDP

surgxfhv pdlqo| qrq0pdunhwhg jrrgv dqg vhuylfhv ri zklfk dq ryhuzkhoplqj sduw duh

gholyhuhg gluhfwo| wr sxeolf frqvxpswlrq1 Sxeolfo| rzqhg �upv zklfk pdlqo| surgxfhv

iru d pdunhw duh fodvvl�hg dv sduw ri wkh sulydwh vhfwru1 Krzhyhu/ dssur{lpdwho| 43

shu fhqw ri wkh surgxfwlrq/ zklfk lq GUHDP lv fodvvl�hg dv sxeolf lv gholyhuhg wr wkh

sulydwh vhfwru1

Wkh jryhuqphqwdo surgxfwlrq dqg idfwru ghpdqgv duh prghoohg lq pxfk wkh vdph

zd| dv wkh surgxfwlrq dqg idfwru ghpdqgv ri wkh sulydwh vhfwru �upv1 Rqh lpsruwdqw

h{fhswlrq lv wkdw zh gr qrw dvvxph dq| lqwhuwhpsrudo rswlpl}dwlrq ri wkh sxeolf vhf0

7Lq wkh frpsxwhu surjudp ri GUHDP wkh frvw ri lqvwdoodwlrq ixqfwlrq lv vshfl�hg dv
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wru1 Sxeolf +jurvv, lqyhvwphqwv duh lqvwhdg ghwhuplqhg e| wkh uhtxluhphqw wkdw wkh

fdslwdo rxwsxw udwlr lq wkh sxeolf vhfwru lv frqvwdqw1 Wrjhwkhu zlwk wkh fdslwdo dffx0

pxodwlrq lghqwlw| wklv ghwhuplqhv wkh ghyhorsphqw ri wkh sxeolf fdslwdo vwrfn1 Wkxv/

wkh ydoxh ri wkh pdujlqdo surgxfw ri fdslwdo pd| ghyldwh ehwzhhq wkh sulydwh dqg wkh

sxeolf vhfwru ehfdxvh wkh sxeolf fdslwdo vwrfn lv qrw ghwhuplqhg e| +lqwhuwhpsrudo,

rswlpl}dwlrq1 Wklv lv d fuxgh zd| wr prgho wkh ehkdylru ri srolf|0pdnhuv/ zklfk mxvw

dvvxuhv wkdw wkh vl}h ri wkh sxeolf surgxfwlrq sodqw lqfuhdvhv zlwk lqfuhdvhg ghpdqg

iru sxeolfo| surgxfhg jrrgv1 Iru vlpsolflw| lw lv dvvxphg wkdw wkhuh duh qr lqvwdoodwlrq

frvwv ri lqyhvwphqwv lq wkh sxeolf vhfwru1

Jlyhq wkh srolwlfdoo| ghwhuplqhg lqyhvwphqwv dqg fdslwdo vwrfn/ wkh sxeolf ghpdqgv

iru wkh uhpdlqlqj lqsxwv oderu dqg pdwhuldov ri gl�huhqw ruljlqv duh ghwhuplqhg dorqj

wkh olqhv ri wkh sulydwh vhfwru �upv/ l1h1 lw lv dvvxphg wkdw wkh sxeolf vhfwru plqlpl}hv

frvwv vxemhfw wr d qhvwhg FHV0whfkqrorj| dqg jlyhq wkh fdslwdo vwrfn1 Wkxv hyhq

wkrxjk wkh sxeolf vhfwru grhv qrw vxevwlwxwh ehwzhhq fdslwdo dqg oderu soxv pdwhuldov

lq dq hfrqrplf rswlpdo zd| lw lv vwloo dvvxphg wkdw lw vxevwlwxwhv ehwzhhq oderu dqg

ydulrxv pdwhuldov lq dq rswlpdo zd| 0 jlyhq wkh fdslwdo vwrfn1

Sxeolf ghpdqg iru sxeolfo| surgxfhg jrrgv duh glylghg lqwr wzr gl�huhqw fdwhjrulhv=

Jrrgv zklfk duh gholyhuhg wr lqglylgxdov dv sxeolf vhuylfhv +wklv lqfoxghv hgxfdwlrq/

khdowk fduh/ dqg uhvlghqwldo krphv iru hoghuo|, dqg jrrgv wkdw fdqqrw eh dwwulexwhg

wr vshfl�f fdwhjrulhv ri lqglylgxdov1 Sxeolf ghpdqg iru wkh �uvw fdwhjru| lv dvvxphg

wr ghwhuplqhg e| wkh ghprjudsklf hyroxwlrq dv wkh uhdo ydoxh ri wkhvh vhuylfhv lv

dvvxphg wr uhpdlq �{hg iru hdfk djh dqg jhqghu jurxs ri lqglylgxdov1 Wkh uhdo ydoxh

ri wkh vhfrqg fdwhjru| ri sxeolf ghpdqg iru wkh sxeolfo| surgxfhg jrrgv lv dvvxphg

wr eh d �{hg sursruwlrq ri uhdo JGS1



Fkdswhu 7

EHKDYLRU RI WKH KRXVHKROG

Lq GUHDP wkh srsxodwlrq lv glylghg lqwr jhqhudwlrqv ri krxvhkrogv1 Wkh krxvhkrogv

frqvlvw ri phq/ zrphq dqg fkloguhq1 Lq wkh pd{lpl}dwlrq sureohp ri wkh krxvhkrog

fkloguhq duh phdvxuhg lq dgxow htxlydohqwv wr dffrxqw iru wkh idfw wkdw fkloguhq frq0

vxph ohvv wkdq dgxowv1 Zh dvvxph wkdw wkhuh lv rqh uhsuhvhqwdwlyh krxvhkrog lq hdfk

jhqhudwlrq1 Wkh vl}h ri wklv krxvhkrog lv htxdo wr wkh qxpehu ri shuvrqv lq wkh jhqhu0

dwlrq ri wkh krxvhkrog lq txhvwlrq1 Lq GUHDP wkh djh ri wkh krxvhkrog lv lghqwlfdo wr

wkh djh ri wkh zrphq lq wkh krxvhkrog1 Phq duh dvvljqhg wr wkh krxvhkrog dffruglqj

wr d �frxsoh pdwul{� wkdw iru hdfk jhqhudwlrq ri zrphq phdvxuhv wkh djh glvwulex0

wlrq ri wkh phq/ zkr duh pduulhg wr wkh vshfl�f jhqhudwlrq ri zrphq1 Fkloguhq duh

dvvljqhg wr krxvhkrogv e| dvvljqlqj hdfk jhqhudwlrq ri qhzeruqv wr d glvwulexwlrq ri

prwkhuv zlwk gl�huhqw djhv1 Wkh glvwulexwlrq ri prwkhuv wr qhzeruqv duh fdofxodwhg

iru hdfk |hdu dffruglqj wr wkh dvvxpswlrq lq wkh r!fldo srsxodwlrq iruhfdvw iurp

Vwdwlvwlfv Ghqpdun1

Lq wkh suhvhqw dqdo|vlv wkh frqvwuxfwlrq ri wkh krxvhkrog lv vlpsol�hg e| dvvxplqj

wkdw wkh frxsoh pdwul{ lv d gldjrqdo pdwul{1 Wklv lpsolhv wkdw phq dqg zrphq ri

d vshfl�f krxvhkrog kdyh wkh vdph djh1 Dv wkh phdq ydoxh ri wkh djh0gl�huhqfh lq

frxsohv lv dssur{lpdwho| 6 |hduv/ wklv lpsolhv wkdw wkh phq lq wkh krxvhkrog ehfrphv

|rxqjhu wkdq zkdw lv dfwxdoo| revhuyhg1 Wklv djdlq lpsolhv wkdw wkh krxvhkrog dv

vxfk idfhv d wrr vpdoo pruwdolw| udwh/ vlqfh wkh pruwdolw| udwh lv lqfuhdvlqj zlwk wkh

djh1 Wklv d�hfwv krxvhkrog ehkdylru/ exw wkh h�hfw lv plqru14

Surmhfwlrq ri djh dqg jhqghu vshfl�f pruwdolw| udwhv iroorzv wkh r!fldo srsxodwlrq

4Wkh uhdvrq zk| wklv dvvxpswlrq kdv ehhq pdgh lv wkh iroorzlqj= Li wkh frxsohpdwul{ lv qrw
gldjrqdo/ wkhq +h1j, 4: |hduv rog phq zloo lq jhqhudo qrw eh pdwfkhg wr zrphq zkr duh 4: |hdu ru
roghu1 Lq wkh prgho wkhvh 4: |hduv rog phq wkhuhiruh uhpdlq dv sduw ri wkhlu sduhqw krxvhkrog dqg
hqwhu wkh �qhz� |rxqj krxvhkrogv judgxdoo|1
Lq wkh prghoohulqj ri wkh oderu pdunhw shqvlrq vfkhphv lw lv dvvxphg wkdw doo shuvrqv hqwhu wkh

shqvlrq ixqg dw d jlyhq djh1 Wkhuhiruh wkh judgxdo lq rz ri |rxqj phq ehfrph lqfrqvlvwhqw1 Wkh
dvvxpswlrq ri d gldjrqdo frxsoh pdwul{ vroyhv wklv lqfrqvlvwhqf|1
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iruhfdvw ri Vwdwlvwlfv Ghqpdun1 Wkh xqghuo|lqj dvvxpswlrq ehklqg wklv iruhfdvw lv

d udwkhu vljql�fdqw judgxdo uhgxfwlrq lq doo djh dqg jhqghu vshfl�f pruwdolw| udwhv

xqwlo 53731 Wkh srsxodwlrq iruhfdvw lv surorqjhg lq wkh suhvhqw sdshu1 Zh dvvxph

wkdw pruwdolw| udwhv uhpdlq dw wkh ohyho uhdfkhg lq 5373 iru wkh uhvw ri wkh surmhfwlrq

shulrg15

Wkh r!fldo iruhfdvw ri Vwdwlvwlfv Ghqpdun lv dgmxvwhg zlwk uhvshfw wr lppljudqwv1

Lq wkh r!fldo iruhfdvw qhw lppljudwlrq lv srvlwlyh iru doo djh jurxsv1 Dv lppljudqwv

lq GUHDP irup krxvhkrogv ri wkhlu rzq wklv lpsolhv wkdw d yhu| odujh qxpehu ri

gl�huhqw lppljudqw krxvhkrogv +wkdw gl�hu dffruglqj wr djh dqg wlph ri lppljudwlrq,

zloo dsshdu1 Wr dyrlg wklv whfkqlfdo sureohp lq wkh prgho qhw lppljudwlrq kdv ehhq

frqyhuwhg lqwr 4: |hdu*v htxlydohqwv/ zklfk phdqv wkdw lw lv dvvxphg wkdw wkh hqwluh

qhw0lppljudwlrq frqvlvwv ri shuvrqv zkr duh 4: |hduv rog1 Dv wklv dvvxpswlrq lpsolhv

wkdw hdfk lppljudqw lv orqjhu lq wkh hfrqrp| wkdq wkh dfwxdo qhw0lppljudqw wkh

qxpehu ri lppljudqwv kdv eh fdofxodwhg vr wkdw wkh sursruwlrq ri qhw0lppljudqwv wr

wkh wrwdo dgxow srsxodwlrq lq wkh hfrqrp| lv wkh vdph dv lq wkh r!fldo iruhfdvw1

Wkh krxvhkrog lv dvvxphg wr eh xwlolwduldq lq wkh vhqvh wkdw lw pd{lpl}hv wkh vxp

ri xwlolwlhv ri wkh phpehuv ri wkh krxvhkrog1 Wkhuhiruh wkh krxvhkrog pd{lpl}hv wkh

iroorzlqj xwlolw| ixqfwlrq
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Wkh xwlolw|/ +714,/ lv gh�qhg dv wkh vxp ri dqqxdo wrwdo krxvhkrog xwlolwlhv +htxdo

wr lqvwdqwdqhrxv xwlolwlhv shu dgxow0htxlydohqw/ E'
Kc|

�
73�

7 / wlphv wkh qxpehu ri dgxow0

htxlydohqwv lq wkh krxvhkrog/ �.8

Kc|

, lq wkh uhpdlqlqj olihwlph +iurp djh K wr djh

:9 |hduv,/ glvfrxqwhg wr wkh ehjlqqlqj ri |hdu |1 Lq dgglwlrq wr wklv vxp ri dqqxdo

xwlolwlhv/ wkh krxvhkrog rewdlqv srvlwlyh xwlolw| iurp ohdylqj d ehtxhvw wr wkh fkloguhq1

Wklv dgglwlrqdo xwlolw| lv phdvxuhg dv dq h{wud shulrg ri +sxuh, frqvxpswlrq +|hdu ::,

5Wkh idfw wkdw pruwdolw| udwhv ghfuhdvh xqwlo 5373 lv lq idfw lqfrqvlvwhqw zlwk wkh ehkdylru ri
wkh shqvlrq ixqg/ zkhuh lw lv dvvxphg wkdw wkh pruwdolw| udwhv uhpdlq frqvwdqw wkurxjk rxw1 Dv
wkh shqvlrq ixqg xvhv pruwdolw| udwhv wkdw dssolhv lq 5353 wklv lpsolhv wkdw fhwhulv sdulexv wkh
shqvlrq ixqg fdofxodwhv wrr kljk shqvlrq xqghuwdnlqjv lq wkh orqj uxq dqg wkhuhiruh sd|v wrr kljk
dqqxdo shqvlrqv1 Wklv h�hfw lv frqvlghuhg vpdoo dqg lv �fruuhfwhg� lq wkh lqlwldol}lqj ri wkh shqvlrq
xqghuwdnlqjv ri h{lvwlqj phpehuv ri wkh shqvlrq ixqg1
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gl�huhqwldwhg rqo| iurp qrupdo frqvxpswlrq e| d suhihuhqfh sdudphwhu 11 '..c|3Kn..

lv wkh uhdo ydoxh +dv phdvxuhg e| wkh sulfh lqgh{ ri frqvxpswlrq, ri wkh ehtxhvw shu

dgxow+0htxlydohqw, wkdw wkh jhqhudwlrq ohdyhv wr ixwxuh jhqhudwlrqv dw wkh wlph zkhq

lw uhdfkhv :: |hduv ri djh dqg wkh krxvhkrog fhdvhv wr h{lvw/ 1 lv wkh zhljkw wkdw wkh

grqru jhqhudwlrq dvvrfldwhv zlwk wkh ehtxhvw1

Wkh lqvwdqwdqhrxv xwlolw| ixqfwlrq lv jlyhq dv

'
Kc|

' �
Kc|

� ~
Kc|

+716,

zkhuh �
Kc|

lv wkh ghpdqg iru wkh djjuhjdwhg frqvxpswlrq lqgh{ shu dgxow htxlydohqw

ri jhqhudwlrq K dw wlph |� �
Kc|

lv dq lqgh{ ryhu grphvwlf sulydwh jrrgv/ iruhljq sulydwh

jrrgv dqg wkh grphvwlf sxeolfo| surgxfhg jrrg1

Total consumption
&

Privately produced
&
3

Publicly produced
&
*

Domestic origin
&
3'

Foreign origin
&
3)

Iljxuh 714= Wkh lqwudwhpsrudo xwlolw| ixqfwlrq ri wkh krxvhkrog

Iljxuh 714 looxvwudwhv wkh dvvxpswlrqv derxw wkh lqwudwhpsrudo vxe xwlolw| ixqfwlrq ri

krxvhkrogv1 Dw wkh wrs ohyho sulydwh frqvxpswlrq jrrgv zklfk duh vxssolhg iurp wkh

sulydwh vhfwru vxevwlwxwhv sulydwh frqvxpswlrq jrrgv vxssolhg iurp wkh sxeolf vhfwru1

Dw wkh erwwrp ohyho sulydwho| surgxfhg frqvxpswlrq jrrgv ri grphvwlf dqg iruhljq

ruljlq vxevwlwxwh hdfk rwkhu1 Wkhuh duh qr lpsruwv ri wkh sxeolfo| surgxfhg jrrg1

Wklv �xwlolw| wuhh� lv vshfl�hg dv qhvwhg FHV0ixqfwlrqv1

Wkh yduldeoh ~
Kc|

lq +716, lv wkh glvxwlolw| ri zrun shu dgxow htxlydohqw ri jhqhudwlrq K�

Lw lv dvvxphg wkdw wkh glvxwlolw| ri zrun ri wkh lqglylgxdo lq txhvwlrq ydulhv zlwk wkh

surgxfwlylw| ri wkh lqglylgxdo1 Wklv dvvxpswlrq dqg wkh dgglwlylw| ri wkh glvxwlolw|

wrjhwkhu lpso| wkdw wkh qxpehu ri krxuv vxssolhg ehfrphv lqghshqghqw ri djh dqg

jhqghu1
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Wkh uhsuhvhqwdwlyh krxvhkrog pd{lpl}hv wklv xwlolw| ixqfwlrq e| fkrrvlqj wkh frq0

vxpswlrq ri hdfk ri wkh jrrgv lq wkh hfrqrp| lq hdfk shulrg1 Wklv gh�qhv d ydoxh ri

wkh frqvxpswlrq lqgh{ lq hdfk shulrg1 Vlploduo| wkh uhsuhvhqwdwlyh krxvhkrog fkrrvhv

wkh oderu vxsso| ri hdfk ri wkh dgxow phpehu lq wkh krxvhkrog16

Revhuyh/ wkdw wkh �qdqfldo ghflvlrqv ri wkh krxvhkrogv duh qrw sduw ri wkh rswlpl}dwlrq

sureohp ri wkh krxvhkrog1 Wkh krxvhkrog kdv wkh iroorzlqj �qdqfldo ghflvlrqv= Wrwdo

vdylqjv kdv wr glylghg ehwzhhq vdylqjv lq wkh oderu pdunhw shqvlrq v|vwhp/ wkh sulydwh

shqvlrq vdylqjv dqg vdylqjv wkdw lv qrw wlhg xqwlo d vshfl�f djh lv uhdfkhg1 Iru wkh

odwwhu w|sh ri vdylqjv wkh krxvhkrog ixuwkhu kdv wr ghflgh krz wr glylgh wkh vdylqjv

ehwzhhq wkh wzr dvvhwv lq wkh hfrqrp|= Vkduhv dqg erqgv1

Uhjduglqj wkh ghflvlrq dv wr krz pxfk vdylqj vkrxog wdnh sodfh lq wkh oderu pdunhw

shqvlrq v|vwhp zh dvvxph wkdw wklv lv h{rjhqrxv wr wkh krxvhkrog1 Wklv lv vr vlqfh

Gdqlvk oderu pdunhw shqvlrq frqwulexwlrqv duh ghwhuplqhg dv sduw ri wkh hpsor|0

phqw frqwudfw/ zkhuh shqvlrq frqwulexwlrqv duh ghwhuplqhg e| froohfwlyh edujdlqlqj

ehwzhhq wkh xqlrqv dqg hpsor|huv dvvrfldwlrqv1 Iru kljk lqfrph hpsor|hhv lq wkh

sulydwh vhfwru/ zkr jhqhudoo| duh qrw fryhuhg e| froohfwlyh edujdlqlqj djuhhphqwv/ wkh

shqvlrq frqwulexwlrqv dovr whqg wr eh sduw ri wkh hpsor|phqw frqwudfw1 Zh dvvxph

wkdw dovr lq wklv fdvh wkh shqvlrq frqwulexwlrq pd| eh frqvlghuhg h{rjhqrxvo| jlyhq1

Iru wkh uhvw ri wkh vdylqjv ghflvlrqv wkh fkrlfh rxjkw lghdoo| wr eh wkh rxwfrph ri

d pd{lpl}dwlrq1 Lq�qlwh duelwudjh zrxog krzhyhu lpso| wkdw qr htxloleulxp zrxog

h{lvw/ vlqfh wkh shuihfw fdslwdo pdunhw lpsolhv wkdw lw lv rswlpdo iru wkh krxvhkrog wr

eruurz lq wkh sulydwh fdslwdo pdunhw dqg wr lqyhvw lq wkh pdunhw iru shqvlrq vdylqjv

jlyhq wkh wd{ vxevlg| wr sulydwh shqvlrq vdylqjv1 Wkhuhiruh lw kdv ehhq dvvxphg wkdw

d �{hg sduw ri wkh zdjh vxp iru hdfk djh dqg jhqghu jurxs lv vdyhg lq sulydwh shqvlrq

duudqjhphqwv1 Wklv vdylqjv udwlr lv fdofxodwhg iurp wkh gdwd iru 4<<8 dqg wkh sulydwh

shqvlrq vdylqjv udwh lv dvvxphg wr eh �{hg wkurxjk wlph1

Ilqdoo|/ wkh wd{dwlrq ri lqfrph iurp vkduhv uhodwlyh wr wkh wd{dwlrq ri erqgv iru

sulydwh vdylqj gl�hu iurp wkh uhodwlyh wd{dwlrq ri wkh wzr dvvhwv iru shqvlrq ixqgv1

Wklv lpsolhv wkdw wkh sulydwh vdylqjv vkrxog rswlpdoo| wdnh sodfh lq wkh dvvhw zkhuh

wkh sulydwh vdylqjv kdv d frpsdudwlyh wd{ dgydqwdjh +jlyhq wkh fdoleudwlrq ri wkh

prgho wklv dvvhw lv erqgv,1 Wr dyrlg wklv w|sh ri fruqhu vroxwlrq zh dvvxph wkdw d

�{hg sduw ri wkh ydoxh ri dvvhwv wdnhv wkh irup ri vkduhv1

6D frpsohwh ghulydwlrq ri wkh ghpdqg iru hdfk ri wkh jrrgv lq wkh djjuhjdwh frqvpswlrq lqgh{
lv irxqg lq Nqxgvhq hw do1 +4<<;d,1
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Zh lqlwldoo| frqvlghu wkh h{rjhqrxv frpsrvlwlrq ri dvvhwv lq wkh ydoxh ri wkh dffxpx0

odwhg zhdowk wkdw lv qrw sduw ri dq| shqvlrq vdylqj vfkhph1 Uhfdoo wkdw zh dvvxphg

wkdw wkh ydoxh ri wklv vwrfn ri zhdowk lv vsolw lqwr erqgv dqg vkduhv lq d �{hg sursru0

wlrq1 Irupdoo| zh pd| zulwh wklv dvvxpswlrq dv

?�
Kc|

�
|

' /K�
Kc|

c / : f

zkhuh ?�
Kc|

lv wkh qxpehu ri vkduhv khog e| wkh krxvhkrog wkdw lv K |hduv rog dw wlph |

dqg �
|

lv wkh ydoxh ri rqh vkduh� K�
Kc|

lv wkh vwrfn ri erqgv khog e| wkh krxvhkrog1 Wkh

wrwdo vwrfn ri zhdowk +wkdw lv qrw sduw ri d shqvlrq vfkhph, ri wkh krxvhkrog ri djh

Kc @
Kc|

lv wkhuhiruh gh�qhg dv
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' ?�
Kc|
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|

n K�
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'
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�
|

Wkh dyhudjh |lhog diwhu wd{ rq wkh dvvhw srvlwlrq ri wkh krxvhkrog lv jlyhq e|
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duh wd{ udwhv ri wkh shuvrqdo fdslwdo lqfrph wd{dwlrq v|vwhp1 |}
|

lv wkh

wd{ udwh rq fdslwdo jdlqv/ |_
|

lv wkh wd{ udwh rq glylghqgv/ |o
|

lv wkh wd{ udwh rq lqwhuhvw

lqfrph1

Revhuyh wkdw wkh dyhudjh |lhog lv d zhljkhg dyhudjh ri wkh |lhogv ri wkh wzr w|shv ri

dvvhwv1 Wkh zhljkwv duh gh�qhg dv wkh sursruwlrqv ri wkh wzr w|shv ri dvvhwv lq wkh

wrwdo vwrfn ri zhdowk1

Xvlqj wklv h{suhvvlrq iru wkh diwhu wd{ |lhog rq wkh frpsrvlwh dvvhw lq wkh prgho |lhogv

wkh fruuhfw dffxpxodwlrq uxoh iru wkh sulydwh krxvhkrog1
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zkhuh �.8

Kc|

lv wkh qxpehu ri dgxow htxlydohqwv lq wkh krxvhkrog wkdw lv K |hduv rog dw

wlph |� +
Kc|

lv wkh qrq0lqwhuhvw lqfrph ri wkh krxvhkrog1

Revhuyh wkdw gxh wr wkh dvvxpswlrq wkdw hdfk jhqhudwlrq xvhv wkh vdph �{hg sursru0

wlrq wkh dvvhwv/ wkh zhljkwhg dyhudjh |lhog lv lghqwlfdo dfurvv jhqhudwlrqv1

715 Dffxpxodwlrq lq sulydwh shqvlrq duudqjhphqwv

Frqwulexwlrqv wr sulydwh shqvlrqv duudqjhphqwv duh gh�qhg dv dq djh dqg jhqghu

vshfl�f iudfwlrq ri wkh suh0wd{ oderu lqfrph1 Fdslwdo lqfrph iurp wkh dffxpxodwhg

vdylqjv lq sulydwh shqvlrq vfkhphv duh wd{hg dffruglqj wr wkh vdph uxohv dv dssolhv wr

wkh dffxpxodwlrq lq oderu pdunhw shqvlrq vfkhphv1 Wkh zlwkgudzdov iurp wkh sulydwh

shqvlrq duudqjhphqwv duh dvvxph wr wdnh sodfh dw 5 lqvwdqfhv= Zkhq wkh shuvrq lq

txhvwlrq wxuqv uhvshfwlyho| 9: |hduv/ dqg :5 |hduv1

Wkh dffxpxodwlrq htxdwlrq iru wkh vwrfn ri vdylqj ri jhqhudwlrq wkdw lv djh K dw wlph

| lv wkhuhiruh jlyhq dv

���

Kc|
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Kc|
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Kc|

lv wkh dffxpxodwhg vwrfn ri vdylqjv lq sulydwh shqvlrq vfkhphv iru wkh

jhqhudwlrq wkdw lv K |hduv rog dw wlph |� i��
�cKc|

lv wkh jhqghu/ djh dqg wlph vshfl�f

iudfwlrq ri lqfrph/ zklfk lv vdyhg dv sulydwh shqvlrq vfkhphv/
�
�� |�

|

�
�
�cKc|

�
Kc|

� �`

Kc|

lv wkh wrwdo lqfrph qhw ri oderu pdunhw frqwulexwlrq +zklfk lv d sd| uroo wd{, iurp

hpsor|phqw ri shuvrqv ri jhqghu �c djh K dw wlph |� s��
Kc|

lv wkh zlwkgudzdo shu shuvrq

djh K dw wlph |� �8

Kc|

c ��

Kc|

lv wkh qxpehu ri ihpdoh dqg pdoh dgxowv uhvshfwlyho| � Wkh

zlwkgudzdo shu shuvrq lv jlyhq e|

s��
Kc|
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zkhuh f 	 j� 	 �c

Wkh sdudphwhu j� lv fdoleudwhg vr wkdw wkh revhuyhg uhgxfwlrq lq wkh vwrfn ri dffx0

pxodwhg vdylqjv iurp wkh djh ri 9: |hdu wr :5 |hdu lv uhsurgxfhg1
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Wrwdo dffxpxodwlrq lq sulydwh shqvlrq duudqjhphqwv lv jlyhq e| wkh iroorzlqj htxdwlrq
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� |�A�2
|

�
�
�cKc|

�
Kc|

� �`

Kc|

zkhuh +��
|

lv wkh wrwdo frqwulexwlrqv wr wkh sulydwh shqvlrq vfkhphv qhw ri oderu

pdunhw frqwulexwlrq wd{

Wrwdo dffxpxodwlrq ri zhdowk lq sulydwh shqvlrq vfkhphv/ ���

|

c lv jlyhq dv

���

|

' E� n E�� |o5
|

� o
|

����

|3�
n +��

|

� 8 ��

|

zkhuh wkh wrwdo sd|phqw iurp wkh sulydwh shqvlrq vfkhphv lv gh�qhg dv wkh zlwkgudzdo

ri wkh wrwdo vwrfn ri dvvhwv iru shuvrqv zkr wxuq 9: |hduv
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Vlqfh zh lq wklv vshfldo dqdo|vlv dsso| d yhu| vlpsoh krxvhkrog vwuxfwxuh zkhuh wkh

phq dqg wkh zrphq lq wkh krxvhkrog kdyh wkh vdph djh/ zh gr qrw qhhg wr kdyh

vhsdudwh vdylqjv dffrxqwv iru phq dqg zrphq/ vlqfh wkh vdylqjv ri wkh gl�huhqw

jhqghu dsso| wr wkh vdph krxvhkrog1 Ixuwkhupruh/ zh vwlfn wr wkh dvvxpswlrq wkdw

wkh krxvhkrog pdlqwdlqv xqglylghg srvvhvvlrq ri wkh hvwdwh xqwlo wkh krxvhkrog uhdfkhv

wkh djh ri ::1 Wkhuhiruh zh devwudfw iurp wkh idfw wkdw d sduw ri wkh jhqhudwlrq glhv

dqg dsso| wkh vlpsoh uxoh wkdw wkh wrwdo vwrfn ri dffxpxodwhg vdylqjv ri d vshfl�f

jhqhudwlrq lv zlwkgudzq dv wkh jhqhudwlrq uhdfkhv wkh djh ri 9: |hduv1

716 Wkh qrq0lqwhuhvw lqfrph ri krxvhkrogv

Wrwdo qrq0lqwhuhvw lqfrph lq wkh hfrqrp| lv glvwulexwhg ehwzhhq wkh uhsuhvhqwdwlyh

krxvhkrogv dffruglqj wr wkh iroorzlqj sulqflsohv= Iluvw/ zh gh�qh wkuhh lqfrph fdwh0

jrulhv= Lqfrph iurp wlph frqvxplqj dfwlylwlhv/ lqfrph iurp shqvlrqv iurp wkh shqvlrq

ixqg vhfwru dqg rwkhu w|shv ri qrq0lqwhuhvw lqfrph1 Wkh odwwhu frqvlvwv ri sxeolf wudqv0

ihuv wkdw duh glvwulexwhg dffruglqj fulwhuld rwkhu wkdq lqfrph frpshqvdwlrq1 H{dpsohv

ri wklv w|sh ri lqfrph duh krxvlqj vxevlg|/ wudqvihuv wr idplolhv zlwk fkloguhq/ phglflqh

vxevlglhv1 Suhvhqwo|/ wkhvh wudqvihuv dovr lqfoxgh hduo| uhwluhphqw shqvlrq dqg hgxfd0

wlrq ehqh�wv dowkrxjk wkhvh dfwlylwlhv duh wlph frqvxplqj1 Wkhvh sxeolf wudqvihuv

duh glvwulexwhg dfurvv wkh gl�huhqw krxvhkrogv dffruglqj wr wkh glvwulexwlrq dfurvv

jhqghu dqg jhqhudwlrqv ri wkh wrwdo h{shqvhv ri wkh vshfl�f w|sh ri wudqvihu1 Wkhvh
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glvwulexwlrq ri h{shqvhv duh rewdlqhg iurp wkh jhqhudwlrqdo dffrxqwlqj v|vwhp ri wkh

Plqlvwu| ri Hfrqrplf D�dluv1 Wkhuh duh wzr nlqgv ri djh vshfl�f sxeolf wudqvihuv=

Wkh wd{ iuhh wudqvihuv/ A-}

�c|

c } ' 8c � / dqg wkh wd{deoh wudqvihuv A-A }

�c|

c } ' 8c �

ri zklfk wkh wd{ |A-A
|

� A-A }

�c|

lv sdlg/ zkhuh |A-A
|

lv wkh dyhudjh wd{ udwh uhohydqw

wr sxeolf wudqvihuv1 Dovr hdfk lqglylgxdo jhwv oxps vxp wudqvihuv/ �`
|

dqg �
|

/ iurp

deurdg dqg wkh grphvwlf jryhuqphqw uhvshfwlyho|1

71614 Lqfrph iurp wlph frqvxplqj dfwlylwlhv

Lqfrph iurp wlph frqvxplqj dfwlylwlhv duh fdwhjrul}hg lq wkh iroorzlqj jurxsv=

41 Zdjh lqfrph

51 Xqhpsor|phqw ehqh�wv

61 Shqvlrqv +lqfoxglqj hduo| uhwluhphqwv ehqh�wv,

Wr vlpsoli| zh kdyh gh�qhg shuvrqv zkr duh 95 |hduv ru roghu dv uhwluhg iurp wkh

oderu pdunhw1 Iru shuvrqv zkr duh ehwzhhq 4: dqg 94 |hduv/ dq djh dqg jhqghu vshfl�f

oderu pdunhw sduwlflsdwlrq udwh/ y�`

Kc|

c lv gh�qhg/ vr wkdw wkh qxpehu ri shuvrqv lq wkh

oderu irufh ri d vshfl�f djh dqg jhqghu lv jlyhq dv

�}`

Kc|

'

�
y
}`

Kc|

� }

Kc|

c �. � K � S�
fc K � S2

c } 5 i8c�j +719,

Edvhg rq wkh GUHDP jurxs*v 43 shu fhqw uhsuhvhqwdwlyh krxvhkrog vdpsoh ri wkh

wrwdo uhjlvwhu ri shuvrqv dqg zrunsodfhv lq Ghqpdun dq djh dqg jhqghu vshfl�f zdjh

glvwulexwlrq iru 4<<8 lv frqvwuxfwhg1 Zh dvvxph wkdw shuvrqv ri gl�huhqw djh dqg

jhqghu jurxsv duh shuihfw vxevwlwxwhv vr wkdw gl�huhqfhv lq wkh zdjh shu krxu dfurvv

gl�huhqw lqglylgxdov uh hfw gl�huhqfhv lq wkh surgxfwlylw| ri wkh lqglylgxdov lq txhv0

wlrq1

Ohw u
|

ghqrwh ghpdqg iru oderu dw wlph | phdvxuhg lq surgxfwlylw| fruuhfwhg xqlwv

u
|

'
[

}Mt8c��

S�[
K'�.

y
}`

Kc|

� }

Kc|

4}
K

�}
Kc|

+71:,

zkhuh 4}
K

lv wkh uhodwlyh surgxfwlylw| ri dq lqglylgxdo ri jhqghu } dqg djh K� Revhuyh

wkdw e| dvvxpswlrq wklv uhodwlyh surgxfwlylw| lv frqvwdqw wkurxjk wlph1 �}
Kc|

lv wkh

+dyhudjh, qxpehu ri krxuv wkdw dq lqglylgxdo ri jhqghu } dqg djh K zkr ehorqjv wr
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wkh zrun irufh vshqgv zrunlqj1 Dv wkh gh�qlwlrq ri u
|

lpsolhv wkdw doo lqglylgxdov duh

shuihfw vxevwlwxwhv wkh surgxfwlylw| fruuhfwhg zdjh iru wzr gl�huhqw lqglylgxdov pxvw

eh lghqwlfdo1 Gh�qh wkh surgxfwlylw| fruuhfwhg zdjh

`
|

'
�
}cKc|

4}
K

c ;} 5 i8c�j c K 5 i�.c ���c S�j +71;,

Ixuwkhupruh/ lw lv dvvxphg wkdw zrun vkdulqj suhydlov lq wkh hfrqrp|1 Wkhuhiruh wkh

lqfrph ri dq lqglylgxdo zkr ehorqjv wr wkh zrun irufh lv glylghg lqwr lqfrph iurp

wlph vshqg dv hpsor|hg dqg ehqh�w iurp wlph vshqg dv xqhpsor|hg1 Ohw 7� eh wkh

wrwdo dqqxdo qxpehu ri zrunlqj krxuv shu lqglylgxdo dqg ohw �}
Kc|

eh wkh qxpehu ri

krxuv hpsor|hg iru dq lqglylgxdo ri jhqghu } dqg djh K dw wlph |c wkhq
�
7�� �}

Kc|

�
lv

wkh qxpehu ri krxuv lq shulrg | wkdw wkh lqglylgxdo lq txhvwlrq vshqgv xqhpsor|hg1

Xvlqj wkhvh gh�qlwlrqv wkh qrq0lqwhuhvw lqfrph iru d zrunlqj lqglylgxdo frpsrvhg

ri wkh vxp ri vdodulhv qhw ri wd{hv dqg frqwulexwlrqv wr gl�huhqw shqvlrq vfkhphv

dqg xqhpsor|phqw ehqh�w qhw ri wd{hv dqg frqwulexwlrqv wr shqvlrq vfkhphv1 Wklv

dprxqwv wr

E�� |�
|

�
��
�
}cKc|

�
�� iu�

|

� i��
}cKc|

�� |�A��
|

� �
�� |,

|

� |�A�2
|

��
�}
Kc|

n�
�� |K

|

� �
K
|

� V
|

|�A��
|

� �
�� �}

Kc|

�
+71<,

zkhuh |�
|

lv wkh h�hfwlyh dyhudjh wd{ udwh rq oderu lqfrph qhw ri wkh oderu pdunhw

frqwulexwlrq wd{/ |,
|

/ iu�
|

lv wkh shufhqwdjh ri zdjh lqfrph doorfdwhg wr d oderu pdunhw

shqvlrq ixqg dv frqwulexwlrqv/ i��
}cKc|

lv wkh shufhqwdjh ri zdjh lqfrph doorfdwhg wr d

sulydwh shqvlrq vfkhph iru d shuvrq ri jhqghu } dqg djh K/ |�A�2
|

lv wkh sduw ri wkh

frqwulexwlrqv wr wkh �A� shqvlrq vfkhph zklfk ghshqgv xsrq wkh wrwdo zdjh lqfrph/

�
}cKc|

�}
Kc|

lv wkh zdjh lqfrph iru shuvrqv ri jhqghu }c dqg djh K dw wlph |c |�A���}
Kc|

lv wkh

sduw ri wkh frqwulexwlrq wr wkh �A� shqvlrq vfkhph wkdw ghshqgv xsrq wkh qxpehu

ri krxuv zrunhg1 |K
|

lv wkh h�hfwlyh dyhudjh wd{ udwh rq xqhpsor|phqw ehqh�wv/ K
|

lv

wkh ohyho ri xqhpsor|phqw ehqh�wv1 Wkh whup/ V
|

|�A��
|

�
�� �}

Kc|

�
c lv wkh frqwulexwlrq

wr wkh �A� shqvlrq vfkhph iurp xqhpsor|hg shuvrqv1 V
|

lv htxdo wr 5 h{fhsw iru wkh

�uvw wzr shulrgv1

Lqglylgxdov zkr duh dw ohdvw 93 |hduv rog dqg kdyh frqwulexwhg wr wkh xqhpsor|phqw

lqvxudqfh v|vwhp iru dw ohdvw 53 |hduv duh hqwlwohg wr hduo| uhwluhphqw ehqh�wv dffrug0

lqj wr Gdqlvk uxohv17 Wr vlpsoli| lw lv dvvxphg wkdw doo djhqwv uhwluh iurp wkh oderu

7Dv sduw ri wkh sdvvlqj ri wkh jryhuqphqw exgjhw iru 4<<< wkh Sduoldphqw lqwurgxfhg h{whqvlyh
fkdqjhv lq wkh hduo| uhwluhphqw ehqh�w v|vwhp1 Wkhvh duh qrw lqfrusrudwhg lq wkh suhvhqw dqdo|vlv1
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pdunhw dw wkh djh ri 95 |hduv1 Dw wkh djh iurp 95 |hdu wr 9: |hduv wkh lqglylgxdov

uhfhlyh hduo| uhwluhphqw shqvlrq iurp wkh sxeolf vhfwru1 Iru vlpsolflw| lw lv dvvxphg

wkdw hduo| uhwluhphqw dqg sxeolf shqvlrq duh lghqwlfdo/ sC
|

� Wkh ydoxh ri wkh sxeolf

shqvlrq shu khdg lq 4<<8 lv irxqg dv wrwdo frvwv ri erwk wkh hduo| uhwluhphqw vfkhph

dqg wkh vrfldo shqvlrq vfkhph/ 8� �bbD glylghg e| wkh vxp ri wkh qxpehu ri shuvrqv

zkr duh 95 |hduv ru roghu1

sC
�bbD

'
8� �bbDS
�f�

K'S2
�
Kc�bbD

+7143,

Wkh shqvlrqv duh lqgh{hg wr wkh zdjh udwh diwhu oderu pdunhw frqwulexwlrq wd{ dqg

frqwulexwlrqv wr wkh oderu pdunhw shqvlrq vfkhphv1 Erwk sxeolf shqvlrq dqg wkh hduo|

uhwluhphqw vfkhph lv wd{hg e| wkh h�hfwlyh dyhudjh wd{ udwh rq sxeolf shqvlrqv/ |C
|

71615 Rwkhu w|shv ri qrq0lqwhuhvw lqfrph

Lq dgglwlrq wr zdjh lqfrph/ xqhpsor|phqw ehqh�wv dqg sxeolf shqvlrqv wkh lqglylg0

xdov uhfhlyh lqfrph iurp ydulrxv w|shv ri shqvlrq vfkhphv1

Iluvw/ shuvrqv zkr uhfhlyhg zdjh lqfrph lq wkh shulrg iurp 4<::0:< kdv dq dffrxqw

dw wkh u( shqvlrq ixqg1 Wkh zh dvvxph wkdw dprxqw dffxpxodwhg lv zlwkgudzq dv

wkh lqglylgxdo lq txhvwlrq ehfrph 95 |hduv rog1 Wkh dqqxdo uhfhlswv iurp wkh u(

shqvlrq ixqg lv iruhfdvwhg e| wkh ixqg dqg frqyhuwhg lqwr dq dprxqw shu lqglylgxdo

lq GUHDP1 Zh gh�qh wkh uhfhlswv shu shuvrq dv

su(
Kc|

'

+
u(

|

�S2c|

c K ' S2

fc K 9' S2
+7144,

zkhuh u(
|

lv wkh wrwdo dqqxdo uhfhlswv iurp wkh u( shqvlrq ixqg1 su(
Kc|

lv wkh dyhudjh

u( shqvlrq shu lqglylgxdov zkr duh 95 |hduv1 Uhfhlswv iurp wkh u( shqvlrq ixqg duh

wd{hg dw wkh udwh |��
|

zklfk lv htxdo wr 73 shu fhqw1 Wkh hfrqrplf h�hfw ri shqvlrqv

iurp u( shqvlrq ixqg lv lghqwlfdo wr wkh h�hfw ri sxeolf shqvlrqv wr shuvrqv zkr duh

95 |hduv rog1

Vhfrqg/ shqvlrq uhfhlswv iurp wkh �A�� shqvlrq ixqg lqlwldwhv zkhq wkh lqglylgxdo lq

txhvwlrq wxuqv 9:1 Dv phqwlrqhg wzr w|shv ri shqvlrq vfkhphv iurp wkh�A��shqvlrq
ixqg h{lvwv= Wkh �uvw vfkhph lv d olih orqj uhwluhphqw shqvlrq edvhg rq wkh lqglylgxdov

hpsor|phqw uhodwhg frqwulexwlrqv1 Wkh vhfrqg vfkhph lv d uhwluhphqw shqvlrq wr

phpehuv lq wkh djh0jurxs iurp 9: wr :91 Uhfhlswv iurp wklv vfkhph lv edvhg rq

wkh dyhudjh zdjh vxp ghshqghqw frqwulexwlrqv lq wkh shulrg zkhuh wkh phpehu lq
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txhvwlrq kdv sdlg wklv w|sh ri frqwulexwlrqv1 Wrwdo uhfhlswv iurp hdfk ri wkh wzr w|shv

ri shqvlrq vfkhphv iurp wkh �A� shqvlrq ixqg duh iruhfdvwhg e| wkh ixqg1 Wkhvh

iruhfdvwv duh xvhg gluhfwo| lq GUHDP1 Dv qr lqirupdwlrq rq wkh djh glvwulexwlrq ri

wkh shqvlrq uhflslhqwv lv dydlodeoh/ lw lv dvvxphg wkdw wkh wrwdo dqqxdo uhfhlswv duh

glvwulexwhg htxdoo| ehwzhhq doo shqvlrqhuv1 Wkhuhiruh/ wkh dyhudjh �A� shqvlrq shu

shqvlrqhu iurp wkh hpsor|phqw ghshqghqw frqwulexwlrq / s�A��
Kc|

c lv gh�qhg dv

s�A��
Kc|

'

;?=
fc K 	 S.

�A��
|S

"

K'S.
�
Kc|

c K � S.
+7145,

zkhuh �A��
|

lv wkh wrwdo uhfhlswv ri �A� shqvlrqv edvhg rq hpsor|phqw ghshqghqw

frqwulexwlrqv dw wlph |� Vlploduo|/ wkh dyhudjh DWS shqvlrq shu shqvlrqhu iurp wkh

zdjh vxp ghshqghqw frqwulexwlrq/ s�A�2
Kc|

c lv gh�qhg dv

s�A�2
Kc|

'

;AA?AA=
fc K 	 S.

�A�2
|S

.S

K'S.
�
Kc|

c S. � K � .S

f K : .S

zkhuh �A�2
|

lv wkh wrwdo uhfhlswv ri �A� shqvlrqv edvhg rq hpsor|phqw ghshqghqw

frqwulexwlrqv dw wlph |�

Wklug/ dv wkh lqglylgxdo lq txhvwlrq wxuqv 9: |hduv wkh shuvrq lq txhvwlrq zlwkgudzv

wkh �uvw sduw ri wkh wrwdo sulydwh shqvlrq vdylqjv1 Wkh uhvw lv zlwkgudzq dv wkh

lqglylgxdo lq txhvwlrq wxuqv :51 Wkh dyhudjh zlwkgudzdo shu shuvrq lq hdfk djh0

jurxs lv gh�qhg lq +718,1 Sulydwh shqvlrq vdylqjv duh gh�qhg dv irufhg vdylqjv wkdw

duh qrw sduw ri wkh �iuhh� vwrfn ri �qdqfldo zhdowk ri wkh krxvhkrog1 Wkhuhiruh wkh

zlwkgudzdov duh gh�qhg dv d sduw ri wkh kxpdq fdslwdo ri wkh lqglylgxdo lq txhvwlrq

dqg wkxv lqfoxghg lq wkh qrq0lqwhuhvw lqfrph ri wkh krxvhkrog1 Wkh zlwkgudzdov duh

wd{hg dw wkh udwh |��
|

zklfk lv htxdo wr 73 shu fhqw1

Irxuwk/ wkh sduw ri wkh shqvlrqhuv zkr duh dw ohdvw 9: |hduv dqg zkr kdyh ehhq flylo

vhuydqw duh hqwlwohg wr flylo vhuydqwv* shqvlrq iurp wkh sxeolf vhfwru1 Wkh Gdqlvk plq0

lvwu| ri Ilqdqfh kdv iruhfdvwhg wkh h{shqglwxuhv wr flylo vhuydqwv* shqvlrq lq phdvxuhg

lq �{hg sulfhv1 Lq GUHDP wklv iruhfdvw lv lqgh{hg wr wkh zdjh udwh1 Dv zh kdyh qr

nqrzohgjh ri wkh djh glvwulexwlrqv ri suhvhqw dqg ixwxuh flylo vhuydqw shqvlrqhuv lw

lv dvvxphg wkdw wkh dyhudjh flylo vhuydqwv* shqvlrq lv lghqwlfdo iru doo djh0jurxsv ri
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shqvlrqhuv1 Wkhuhiruh wkh dyhudjh flylo vhuydqwv shqvlrq/ s�7�
|

lv gh�qhg dv

s�7�
Kc|

'

;?=
fc K 	 S.

�7�
|S

"

K'S.
�
Kc|

c K � S.
+7146,

zkhuh �7�
|

lv wkh wrwdo h{shqvhv wr flylo vhuydqwv* shqvlrqv/ dqg
S

"

K'S.
�
Kc|

lv wkh

wrwdo qxpehu ri shuvrqv/ zkr duh dw ohdvw 9: |hduv1 Flylo vhuydqwv* shqvlrqv lv dvvxphg

wr eh wd{hg e| wkh h�hfwlyh dyhudjh wd{ udwh iru uhwluhphqw shqvlrqv/ |-�
|

1

Iliwk/ doo w|shv ri shqvlrq iurp wkh oderu pdunhw shqvlrq ixqg duh gh�qhg dv qrq0

lqwhuhvw lqfrph dv vdylqjv lq wkh shqvlrq ixqg duh qrw frqvlghuhg sduw ri wkh lqglylg0

xdo*v shuvrqdo vdylqjv1

Uhwluhphqw shqvlrq uhfhlswv iurp wkh oderu pdunhw shqvlrq ixqg duh uhfhlyhg iurp wkh

djh ri 9: |hduv1 E| gh�qlwlrq wkh uhwluhphqw shqvlrq/ s8-�
Kc|

c lv wkh dyhudjh uhwluhphqw

shqvlrq ri d vr0fdoohg dfwlyh ihpdoh zkr lv K |hduv rog dw wlph |� Wkh qxpehu ri

dfwlyh ihpdohv ri d jlyhq jhqhudwlrq lv gh�qhg dv wkh wrwdo qxpehu ri ihpdohv lq wkh

jhqhudwlrq lq txhvwlrq plqxv wkh qxpehu ri glvdeohg ihpdohv lq wkh jhqhudwlrq lq

txhvwlrq1 Wkh dyhudjh uhwluhphqw shqvlrq iru dq lqglylgxdo ri jhqghu } zkr lv djh K

dw wlph |c 	s }-�
Kc|

c lv wkhuhiruh jlyhq dv

	s }-�
Kc|

'

;?=
fc K 	 S.

�}@

Kc|

� }

Kc|

sa-�
Kc|

c K � S.
c } 5 i8c�j +7147,

zkhuh �}@

Kc|

lv wkh qxpehu ri dfwlyh phpehuv ri jhqghu }/ zkr duh djh K dw wlph |�

Vlploduo|/ wkh glvdeohphqw shqvlrq/ s8(�
Kc|

c lv phdvxuhg dv wkh glvdeohphqw shqvlrq shu

glvdeohg ihpdoh zkr lv K |hduv rog dw wlph |� Wkh dyhudjh glvdeohphqw shqvlrq shu

lqglylgxdo ri jhqghu a / zkr duh djh K dw wlph | lv wkhuhiruh jlyhq dv

e	s }(�
Kc|

'

;A?A=
fc K 	 2.

�}(

Kc|

� }

Kc|

	s}(�
Kc|

c K � 2.
c } 5 i8c�j +7148,

Revhuyh wkdw wkh |rxqjhvw lqglylgxdo/ zkr uhfhlyhv glvdeohphqw shqvlrq lv gh�qhg wr

eh 5: |hduv rog1

Vsrxvh shqvlrqv duh gh�qhg vlploduo| wr glvdeohphqw shqvlrqv1 Wkh rqo| frpsolfdwlrq

lv wkdw vsrxvh shqvlrqv uhfhlswv duh qrw glvwulexwhg wr lqvxuhg lqglylgxdov wkhpvhoyhv

exw wr lqglylgxdov ri wkh rssrvlwh jhqghu1 Wkhuhiruh wkh dyhudjh vsrxvh shqvlrq ri d
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ihpdoh ri djh K dw wlph |c e	s87�
Kc|

c lv jlyhq dv

e	s87�
Kc|

'

;A?A=
fc K 	 2.

	��7

Kc|

�8

Kc|

	s�7�

Kc|

c K � 2.
+7149,

Uhfdoo wkdw 	��7

Kc|

	s�7�

Kc|

lv wkh wrwdo ydoxh ri vsrxvh shqvlrqv iurp odwh pdoh +khqfh

wkh � lq wkh yduldeoh qdphv, phpehuv ri wkh shqvlrq ixqg zkr zrxog kdyh ehhq K

|hduv rog dw wlph |� Dv wkhvh phq duh pduulhg wr ihpdohv zkr kdv wkh vdph djh wklv

ydoxh lv dovr wkh wrwdo ydoxh ri vsrxvh shqvlrq uhfhlswv wr ihpdohv ri djh K dw wlph |�

Vlploduo| wkh dyhudjh vsrxvh shqvlrq ri d pdoh ri djh K dw wlph |c e	s�7�

Kc|

c lv jlyhq dv

e	s�7�

Kc|

'

;A?A=
fc K 	 2.

	�87

Kc|

�8

Kc|

	s87�
Kc|

c K � 2.
+714:,

Wkh �qdo w|sh ri qrq0lqwhuhvw lqfrph lv wkh lqkhulwdqfh shu lqglylgxdo ri jhqghu }

dqg djh � dw wlph |c �}�?

�c|

c1 Qrwh/ wkdw wkh vshfl�fdwlrq ri wkh glvwulexwlrq ri eluwkv

dqg wkh dvvxpswlrq wkdw krxvhkrogv vxuylyhv xqwlo wkh zrpdq uhdfkhv wkh djh ri ::

|hduv/ lpso| wkdw wkh pd{lpxp djh ri khluv zloo eh E..� �. '� 93 |hduv/ ehfdxvh wkh

|rxqjhvw prwkhuv duh 4; |hduv rog1 Vlploduo|/ wkh plqlpxp djh ri d khlu lv E..� eb '�

5; |hduv/ dv wkh pd{lpxp djh ri prwkhuv jlylqj eluwk lv 7< |hduv1 Wklv lpsolhv wkdw

�}�?

�c|

lv srwhqwldoo| srvlwlyh rqo| iru � 5 d2Hc Sfo1
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71616 Wrwdo qrq0lqwhuhvw lqfrph shu dgxow

Zh pd| qrz zulwh wkh wrwdo qrq0|lhog lqfrph shu dgxow ri d krxvhkrog djhg K dw wlph

|/ +
Kc|

/ dv ehorz/

+
Kc|

'
�8`

Kc|

�
Kc|

�
E�� |�

|

�
��
�
8cKc|

�
�� iu�

|

� i��
8cKc|

�� |�A��
|

� �
�� |,

|

� |�A�2
|

��
�8
Kc|

+714;,

n
�
�� |K

|

� �
K
|

� V
|

|�A��
|

� �
�� �8

Kc|

��
n
��`

Kc|

�
Kc|

�
E�� |�

|

�
��
�
�cKc|

�
�� iu�

|

� i��
�cKc|

�� |�A��
|

� �
�� |,

|

� |�A�2
|

��
��
Kc|

n
�
�� |K

|

� ��
K
|

� V
|

|�A��
|

� �
�� ��

Kc|

���
n
�8

Kc|

�
Kc|

�
A-8

Kc|

n
�
�� |A-A

|

�
A-A 8

Kc|

�
n

��

Kc|

�
Kc|

�
A-�

Kc|

n
�
�� |A-A

|

�
A-A�

Kc|

�
n
k�
�� |C

|

�
sC
Kc|

n
�
�� |��

|

� �
su(
Kc|

n s��
Kc|

�
n
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Wkh htxdwlrq +714;, kdv wkh iroorzlqj frqwhqwv= Wkh �uvw olqh phdvxuhv wkh dyhudjh

zdjh lqfrph diwhu wd{ dqg frqwulexwlrqv wr shqvlrq vfkhphv iurp ihpdohv lq wkh jhqhu0

dwlrq/ zkhuh wkh iudfwlrq
�

8`

Kc|

�

Kc|

lv wkh vkduh ri ihpdohv lq wkh jhqhudwlrq ri krxvhkrogv1

Wkh vhfrqg olqh phdvxuhv wkh +dyhudjh, lqfrph diwhu wd{ iurp wkh xqhpsor|phqw

ehqh�w v|vwhp/ wkh wklug dqg wkh irxuwk olqh phdvxuhv wkh vdph wzr lqfrph vrxufhv

iru phq lq wkh jhqhudwlrq1 Olqh �yh lv wkh wrwdo lqfrph diwhu wd{ iurp djh ghshqghqw

wudqvihuv wr wkh krxvhkrog1 Olqh vl{ frqvlvw ri lqfrph iurp wkh vrfldo sd|0dv0|rx0jr

shqvlrq vfkhphv/ wkh diwhu wd{ ydoxh ri zlwkgudzdov iurp sulydwh shqvlrq vfkhphv

dqg wkh u( shqvlrq ixqg/ dqg �qdoo| wkh diwhu wd{ ydoxh ri wkh dyhudjh lqfrph iurp

flylo vhuydqwv* shqvlrqv dqg dyhudjh shqvlrq uhfhlswv iurp wkh �A� shqvlrq ixqg1

Olqh vhyhq dqg hljkw duh wkh dyhudjh diwhu wd{ lqfrph iurp ydulrxv w|shv ri shqvlrq

uhfhlswv wkh oderu pdunhw shqvlrq ixqg iru zrphq dqg phq uhvshfwlyho|1 Ilqdoo| wkh

odvw olqh lv wkh wrwdo lqkhulwdjh shu dgxow ri wkh jhqhudwlrq ri krxvhkrog1 Wr wklv zh

dgg wkh wzr oxps vxp wudqvihuv/ �`
|

+wudqvihuv iurp deurdg, dqg �
|

+wudqvihuv iurp

wkh sxeolf vhfwru,/ erwk ri zklfk duh gh�qhg shu dgxow1



Wkh qrq0lqwhuhvw lqfrph ri krxvhkrogv 9:

71617 Lqgh{dwlrq uxohv

Wkh vrfldo vhfxulw| shqvlrqv/ wkh xqhpsor|phqw ehqh�wv dqg wkh djh vshfl�f wudqvihuv

duh iruhfdvwhg hqgrjhqrxvo| lq GUHDP1 Dffruglqj wr Gdqlvk uxohv wudqvihuv shu

lqglylgxdo duh lqgh{hg wr wkh ohyho ri zdjhv qhw ri wkh oderu pdunhw frqwulexwlrq wd{

dqg frqwulexwlrq wr oderu pdunhw shqvlrqv zlwk d odj ri dssur{lpdwho| wzr |hduv1 Lq

GUHDP wkh odj lv ljqruhg dqg wkh suh0wd{ vrfldo vhfxulw| shqvlrq lv jlyhq dv

sC
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' )C`
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7�
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� |�A��
|

� �
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|

� |�A�2
|

�
+714<,

zkhuh |�
|

lv wkh oderu pdunhw frqwulexwlrq wd{ udwh1 `
|

lv wkh +surgxfwlylw| fruuhfwhg,

zdjh gh�qhg lq +71;,

Wkh �uhsodfhphqw� sdudphwhu )C lv ghwhuplqhg vr wkdw wkh wrwdo vshqglqj wr sxeolf

shqvlrqv lq wkh lqlwldo shulrg lv htxdo wr wkh ydoxh ri wrwdo vshqglqj rq shqvlrqv lq

4<<8

)C '
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`�bbD
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�� iu�
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� |�A��
|

� �
�� |�

|

� |�A�2
|

�
Vlploduo| qrplqdo xqhpsor|phqw ehqh�wv +phdvxuhg shu krxu, duh lqgh{hg dffruglqj

wr wkh uxoh

K
|

' )K`
|

�
�� iu�

|

� |�A��
|

� �
�� |�

|

� |�A�2
|

�
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zkhuh )K lv gh�qhg dv
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�
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L��bbDS

}Mt8c��

S
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K'�.

�
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Kc|

�
y
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Kc|

�}

Kc|

L��bbD lv wkh wrwdo vshqglqj rq xqhpsor|phqw ehqh�wv lq 4<<8/ dqg wkh qxphudwru

lv wkh wrwdo dprxqw ri krxuv vshqg xqhpsor|hg lq 4<<81

Ilqdoo| djh vshfl�f wudqvihuv duh lqgh{hg dffruglqj wr wkh vdph uxoh1 Khqfh wd{ iuhh

djh vshfl�f wudqvihuv duh jlyhq dv
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9; Ehkdylru ri wkh krxvhkrog

dqg wkh wd{deoh djh vshfl�f wudqvihuv duh lqgh{hg dqdorjrxvo|

A-A }

Kc|

' )}A
K

`
|

�
�� iu�

|

� |�A��
|

� �
�� |�

|

� |�A�2
|

�
} ' 8c � +7155,

zkhuh wkh djh dqg jhqghu vshfl�f sdudphwhuv )}
K

c )}A
K

duh gh�qhg xvlqj d vlplodu

surfhgxuh dv lq fdvh ri h1j1 )C� Wkh uhyhqxhv xvhg iru fdofxodwlqj )}
K

c )}A
K

duh rewdlqhg

iurp wkh jhqhudwlrqdo dffrxqwlqj v|vwhp ri wkh Gdqlvk Plqlvwu| ri Hfrqrplf D�dluv1

717 Wkh uhvxow ri wkh krxvhkrog*v rswlpl}dwlrq

Wkh frpelqhg dvvxpswlrq ri shuihfw fdslwdo pdunhwv dqg shuihfw iruhvljkw lpsolhv

wkdw wkh frqvxpswlrq ri d krxvhkrog lq GUHDP lv d ixqfwlrq ri wkh vxp ri wkh

vwrfn ri �qdqfldo dvvhwv/ @
K3�c|3� +qhw ri dvvhwv khog lq shqvlrq ixqgv dqg sulydwh

shqvlrq vfkhphv, dqg wkh ohyho ri kxpdq fdslwdo/M
K3�c|3�1 Dv zh dvvxph wkdw wkh

lqwhuwhpsrudo hodvwlflw| ri vxevwlwxwlrq lv ohvv wkdq rqh/ wkh frqvxpswlrq ixqfwlrq

pd| eh zulwwhq dv d vwdqgdug FHV ixqfwlrq lq fxuuhqw sulfhv dqg dq lqgh{ ri ixwxuh

sulfhv/ #
Kc|

c zkhuh K lv wkh djh ri wkh krxvhkrog dw wlph |� Ixwxuh sulfhv duh djh vshfl�f

dv wkh krxvhkrog idfhv d �qlwh wlph krul}rq dqg wkhuhiruh wkh yhfwru ri uhohydqw ixwxuh

sulfhv ghshqg xsrq wkh uhpdlqlqj olih wlph ri wkh krxvhkrog18

�
Kc|
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E� n o
|
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$
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K3�c|3�

n ~
Kc|

c �. � K � ..

zkhuh #
K3�c|3�

lv wkh lqgh{ ri ixwxuh frqvxpswlrq sulfhv iru jhqhudwlrq K dqg @
K3�c|3�

lv wkh ohyho ri qrq0kxpdq zhdowk/ zkloh M
K3�c|3� lv wkh ohyho ri kxpdq fdslwdo1 ~

Kc|

lv

wkh glvxwlolw| ri zrun1

Jlyhq wkh vshfl�hg xwlolw| ixqfwlrq/ wkh oderu vxsso| ghflvlrq wkdw lv lghqwlfdo iru doo

jhqhudwlrqv dqg erwk jhqghuv/ dqg lv jlyhq e|
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+7156,

zkhuh � lv wkh oderu vxsso| hodvwlflw|/ dqg �
�
lv d ohyho sdudphwhu iru wkh glvxwlolw| ri

oderu vxsso|1

8Iru d ghulydwlrq ri wkh ghpdqg iru wkh djjuhjdwh frqvxpswlrq lqgh{ dqg wkh oderu vxsso|
ixqfwlrq/ vhh Nqxgvhq hw do1+4<<;d,1



Yhu| rog shuvrqv 9<

Revhuyh wkdw gxh wr wkh dvvxpswlrq ri dgglwlylw| lq wkh xwlolw| ixqfwlrq wkh oderu

vxsso| lv d vlpsoh ixqfwlrq ri wkh gl�huhqfh ehwzhhq wkh zdjh udwh qhw ri wd{ dqg

xqhpsor|phqw ehqh�wv +shu krxu, diwhu wd{1 9

Revhuyh dovr wkdw wklv yhu| vlpsoh oderu vxsso| ixqfwlrq kdv wkh surshuw| wkdw li

wkhuh lv d �{hg uhsodfhphqw ohyho diwhu wd{ +l1h1 diwhu wd{ xqhpsor|phqw ehqh�wv duh

lqfuhdvhg e| wkh vdph +devroxwh, dprxqw dv wkh uhdo diwhu wd{ zdjhv,/ wkhq frpsohwh

uhdo zdjh  h{lelolw| zlwk uhvshfw wr wkh oderu wd{ udwh suhydlov1 Rq wkh rwkhu kdqg

li xqhpsor|phqw ehqh�wv duh lqgh{hg wr h1j1 wkh zdjh ohyho +dv lq wkh suhvhqw fdvh,/

wkhq uhdo zdjh uhvlvwdqfh lv wkh rxwfrph dqg d ghfuhdvh lq wkh wd{ udwh ri hpsor|hg

shuvrqv zloo lqfuhdvh hpsor|phqw1 Wkhvh h�hfwv duh wkh w|slfdo rxwfrph ri prghov

zlwk lpshuihfw frpshwlwlrq lq wkh oderu pdunhw/ luuhvshfwlyho| ri zkhwkhu prghov ri

edujdlqlqj/ vhdufk ru h!flhqf| zdjhv duh hpsor|hg1 +Vhh h1j1 Slvvdulghv +4<<;, iru d

vxuyh| ri wkhvh prghov,1 Wkhuhiruh rqh vkrxog qrw h{shfw wkh txdolwdwlyh h�hfwv wr

gl�hu iurp wkhvh nlqgv ri prghov1

718 Yhu| rog shuvrqv

Wkh shuvrqv zkr vxuylyh wkh wlph krul}rq ri wkh krxvhkrog/ l1h1 uhdfkhv wkh djh ri

:: |hduv/ duh fdoohg yhu| rog shuvrqv1 Wkhvh shuvrqv uhfhlyh ydulrxv w|shv ri shqvlrqv

dqg lq hdfk shulrg wkh| frqvxph wkh diwhu wd{ ydoxh ri wkh shqvlrqv1

Wkh wrwdo qxpehu ri yhu| rog shuvrqv lv gh�qhg dv
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lv wkh wrwdo qxpehu ri yhu| rog shuvrqv1 �� lv wkh pd{lpxp djh ri d ihpdoh/

vxfk wkdw
S �

�

K'..
�8

Kc|

lv wkh vxp ri ihpdohv zkr duh roghu wkdq :: |hduv dw shulrg |1

Vlploduo| �� lv wkh pd{lpxp djh ri d pdoh/ vxfk wkdw
S �

�

@'..
��

@c|

lv wkh vxp ri pdohv

zkr duh dw ohdvw :: |hduv rog dw shulrg |1 Lq wkh iroorzlqj zh �{ erwk �� dqg �� wr 434

|hduv1

9Lq idfw wklv lv qrw frpsohwho| fruuhfw1 Wkh uhvxow zrxog dsshdu li wkh diwhu wd{ |lhog rq shqvlrq
vdylqj zhuh lghqwlfdo wr wkh diwhu wd{ lqwhuhvw udwh idfhg e| wkh djhqw1 Lq wklv fdvh wkh djhqw fdq
ljqruh wkh frqwulexwlrqv wr wkh shqvlrq vfkhphv/ vlqfh vkh fdq eruurz d vlplodu dprxqw djdlqvw wkh
vdylqj1 Krzhyhu/ wkh idfw wkdw shqvlrq vdylqjv rewdlq d kljkhu |lhog diwhu wd{ lpsolhv wkdw wkh djhqw
fdq eruurz dq dprxqw wkdw lv d elw odujhu wkdq wkh vdylqjv djdlqvw wkh vdylqjv1 Wkhuhiruh wkhuh
vkrxog wkhruhwlfdoo| eh d vpdoo srvlwlyh h�hfw rq wkh oderxu vxsso|1



:3 Ehkdylru ri wkh krxvhkrog

Wrwdo lqfrph ri wklv jurxs lv jlyhq dv
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zkhuh wkh �uvw olqh lv wkh wrwdo ri doo djh ghshqghqw wudqvihuv qhw ri wd{ wr ihpdohv

dqg pdohv ri wklv djh0jurxs1 Wkh vhfrqg olqh lv wkh vxp ri vrfldo shqvlrqv diwhu wd{/

zlwkgudzdov diwhu wd{ iurp wkh u( shqvlrq ixqg dqg wkh sulydwh shqvlrq vfkhphv

dqg �qdoo| wkh dyhudjh shqvlrq uhfhlswv diwhu wd{ iurp flylo vhuydqwv* shqvlrq dqg wkh

�A� shqvlrq edvhg rq hpsor|phqw ghshqghqw frqwulexwlrqv1 Olqh wkuhh dqg irxu duh

wkh dyhudjh diwhu wd{ lqfrph iurp ydulrxv w|shv ri shqvlrq uhfhlswv iurp wkh oderu

pdunhw shqvlrq ixqg iru zrphq dqg phq uhvshfwlyho|1

Revhuyh wkdw sduw ri wkh shqvlrqv iurp wkh oderu pdunhw shqvlrq v|vwhp lv sdlg wr

wklv jurxs1 Wklv d�hfwv wkh vdylqjv ehkdylru ri wkh |rxqjhu krxvhkrogv1 Wkh uhdvrq lv

wkh iroorzlqj= Zkhq wkh krxvhkrogv pdnh ghflvlrqv derxw wkh rswlpdo frqvxpswlrq

sdwk ryhu wkh olih f|foh/ wklv rswlpdo sodq lv pdgh iru wkh iru wkh sduw ri olih wlph

frqvxpswlrq wkdw lv sulru wr wkh djh ri :: |hduv1 Vlqfh wkh oderu pdunhw shqvlrq

v|vwhp doorfdwhv vdylqjv wr wkh shulrg diwhu wkh djh ri :: |hduv wklv sduw ri wkh oderu

pdunhw shqvlrq vdylqjv fdqqrw vxevwlwxwh sulydwh vdylqjv zlwklq wkh rswlpl}dwlrq

krul}rq ri wkh krxvhkrog1 Wkhuhiruh wkh krxvhkrog frqvlghuv wklv sduw ri wkh oderu

pdunhw vdylqjv dv irufhg vdylqjv +ru wd{hv,1 Wkhuhiruh wkh krxvhkrogv wrwdo vdylqjv

duh d�hfwhg e| wkh oderu pdunhw shqvlrq vfkhphv e| d nlqg ri dq lqfrph h�hfw lq

dgglwlrq wr wkh h�hfwv wkdw iroorz iurp wkh vshfldo wd{ wuhdwphqw ri shqvlrq vdylqjv

dqg wkh ryhuodsslqj jhqhudwlrq vwuxfwxuh ri wkh prgho1

Lw lv dvvxphg wkdw yhu| rog shuvrqv gr qrw vdyh dqg wkhuhiruh vshqg wkh wrwdo lqfrph

lq hdfk shulrg1: Rq wkh rwkhu kdqg lw lv dvvxphg wkdw wkh yhu| rog shuvrqv rswlpl}h

:Qrwh wkdw sduw ri wkh �lqfrph� ri wkh yhu| rog shuvrqv lv uhfhlswv iurp wkh shqvlrq ixqg1 Lq d
vwdqgdug gh�qlwlrq ri lqfrph wklv lv qrw hqwluho| lqfrph exw lqfoxghv d uhgxfwlrq lq wkh vwrfn ri dvvhwv
wkdw wkh shqvlrq ixqg kdv doorfdwhg wr wkh �qdqflqj ri shqvlrq wr wkhvh jhqhudwlrqv ri phpehuv1
Wkhuhiruh yhu| rog shuvrqv kdyh d qhjdwlyh djjuhjdwh vdylqjv udwh lq wkh vwdqgdug gh�qlwlrq1



Yhu| rog shuvrqv :4

lqwud0whpsrudoo| jlyhq d qhvwhg FHV vxe0xwlolw| ixqfwlrq/ zklfk lv lghqwlfdo wr wkh

vxe0xwlolw| ixqfwlrq ri wkh krxvhkrog1 Lq hdfk shulrg wkh ghpdqg shu yhu| rog shuvrq

iru wkh sxeolfo| surgxfhg jrrg/ �C

Jc|

lv wkhuhiruh jlyhq e|
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lv wkh hodvwlflw| ri vxevwlwxwlrq ehwzhhq wkh sxeolfo| surgxfhg jrrg dqg wkh

lqgh{ ri sulydwho| surgxfhg jrrgv1 �
|

lv wkh frqvxphu sulfh lqgh{/ RC
|

lv wkh surgxfhu

sulfh ri wkh sxeolfo| surgxfhg jrrg/ |�C
|

lv d txdqwlw| h{flvh wd{ rq wkh sxeolfo|

surgxfhg jrrg/ |T �A
|

lv wkh YDW udwh1 >
�C

lv d zhljkw sdudphwhu1

Vlploduo| wkh ghpdqg shu yhu| rog shuvrq ri wkh wzr sulydwho| surgxfhg jrrgv duh

jlyhq e| wkh iroorzlqj vwdqgdug ghpdqg h{suhvvlrqv ri qhvwhg FHV xwlolw| ixqfwlrqv
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Jc|
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Jc|

lv wkh ghpdqg iru wkh grphvwlf uhvshfwlyho| iruhljq sulydwho| sur0

gxfhg jrrg1 j
��

lv wkh hodvwlflw| ri vxevwlwxwlrq ehwzhhq wkh grphvwlf dqg iruhljq

sulydwho| surgxfhg jrrg1 R
|

wkh surgxfhu sulfh ri wkh grphvwlf sulydwho| surgxfhg

jrrg/ R��
|

lv wkh sulfh lqgh{ ri sulydwho| surgxfhg jrrgv/ |��
|

lv d txdqwlw| h{flvh wd{

rq wkh sulydwho| surgxfhg jrrgv1 >
��8

c >
��(

duh zhljkw sdudphwhuv1



:5 Ehkdylru ri wkh krxvhkrog



Fkdswhu 8

WKH PDFUR HFRQRPLF YDULDEOHV

Wkh ghvfulswlrq lq wkh wzr suhylrxv vxevhfwlrqv frqvwlwxwhv wkh ehkdylru ri wkh vxsso|

dqg wkh ghpdqg vlgh lq wkh prgho1 Wkh suhvhqw vhfwlrq djjuhjdwhv wkhvh h�hfwv1 Zh

vwduw e| wkh htxdwlrq iru wkh wrwdo dffxpxodwlrq lq wkh hfrqrp|1 Wklv lv iroorzhg

e| dq djjuhjdwlrq ryhu krxvhkrogv dqg �qdoo| d suhvhqwdwlrq ri wkh iruhljq dqg wkh

sxeolf vhfwru1

814 Wrwdo dffxpxodwlrq

Wrwdo vwrfn ri zhdowk lq wkh hfrqrp|/ �M

|

lv jlyhq e| vxp ri �qdqfldo dvvhwv lq

sulydwh shqvlrq duudqjhphqwv/ ���

|

c oderu pdunhw shqvlrq ixqgv/ �u�

|

c dqg sulydwh

krxvhkrogv/ �M

|

�
|

' ���

|

n �u�

|

n �M

|

' ��

|

n �M

zkhuh

�M

|

'
E� n /�

/
T
|

..[
K'�H

?�
Kc|

�.8

Kc|

Dv wkh sulfh ri vkduhv lv ghwhuplqhg e| wkh duelwudjh frqglwlrq ri wkh shqvlrq ixqgv/

lw iroorzv wkdw wkh ixqgv duh lqgl�huhqw ehwzhhq kroglqj erqgv dqg htxlw|1 Wkhuhiruh

shqvlrq ixqgv +lqfoxglqj sulydwh shqvlrqv duudqjhphqwv, dozd|v krog wkh vwrfn ri

vkduhv qrw khog e| lqglylgxdov

?5
|

' ��
..[

K'�H

?�
Kc|

�.8

Kc|

zkhuh ?5
|

lv wkh qxpehu +ru htxlydohqwo| wkh idfwlrq, ri vkduhv khog e| wkh shqvlrq

ixqgv1
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?5
|

T
|

'

#
��

..[
K'�H

?�
Kc|

�.8

Kc|

$
T
|

' T
|

� /

� n /
�M

|

Revhuyh wkdw T
|

lv d qhw ydoxh ri �upv/ zkhuh lw lv dvvxphg wkdw doo vkduhv duh khog e|

krxvhkrogv ru shqvlrq ixqgv +ru iruhljq flwl}hqv,1 Krzhyhu/ d sduw ri wkh wrwdo vwrfn ri

vkduhv lv khog e| rwkhu lqfrusrudwhg �upv1 Wkh ydoxh ri wkhvh �upv wkhuhiruh lq sduw

uh hfw wkh rzqhuvkls ri vkduhv lq rwkhu frpsdqlhv1 Dgglqj wkh ydoxh ri wkh vkduhv

lq wkh hfrqrp| wkhuhiruh ehfrphv odujhu wkdq T
|

1 Dv wkhuh lv qr hpslulfdo phdvxuh

ri wkh ydoxh ri vkduhv khog e| �upv h{lvwv/ lw lv kdug wr phdvxuh T
|

hpslulfdoo|1

Dv d frqvhtxhqfh wkh +lqlwldo, ydoxh lv ghwhuplqhg hqgrjhqrxvo| lq wkh fdoleudwlrq

surfhgxuh1

815 Djjuhjdwlrq dfurvv jhqhudwlrqv

Wkh wrwdo djjuhjdwh ghpdqg iru jrrgv dqg vxsso| ri oderu lv irxqg e| dgglqj wrjhwkhu

wkh ghpdqg dqg vxsso| ixqfwlrqv ri wkh uhsuhvhqwdwlyh krxvhkrogv ri doo jhqhudwlrqv

dolyh/ dw d jlyhq prphqw lq wlph1 Wklv lv grqh iru doo shulrgv ri wlph |1 Iru hdfk

jhqhudwlrq ri krxvhkrogv/ wkh ohyho ri frqvxpswlrq shu dgxow0htxlydohqw lv zhljkwhg

e| wkh qxpehu ri dgxow0htxlydohqwv lq wkh jhqhudwlrq ri krxvhkrogv lq txhvwlrq1 Wkh

frqvxpswlrq ri wkh yhu| rog shuvrqv +zkr kdyh vxuylyhg wkh sodqqlqj krul}rq ri

wkh krxvhkrog, pxvw eh dgghg wr rewdlq wrwdo frqvxpswlrq1 Wkh vdph surfhgxuh lv

dssolhg zlwk uhvshfw wr wkh oderu vxsso|/ h{fhsw iru wkh idfw wkdw lq wklv fdvh wkh oderu

vxsso| shu dgxow ri d jhqhudwlrq ri krxvhkrogv lv zhljkwhg e| wkh qxpehu ri dgxowv

dv fkloguhq duh dvvxphg qrw wr vxsso| oderu/ dqg wkdw wkh oderu vxsso| ri wkh yhu|

rog shuvrqv lv }hur1

Wkh ohyho ri djjuhjdwh ghpdqg dqg vxsso| ri wkh gl�huhqw jrrgv duh gh�qhg ehorz dv

��

|

'
.S[

K'�.

�.8

Kc|

��

Kc|

n��

|

��

Jc|

iru doo | +814,

zkhuh ��

|

lv wkh wrwdo grphvwlf frqvxpswlrq ghpdqg iru wkh sulydwho| surgxfhg jrrg

�C

|

'
.S[

K'�.

�.8

Kc|

�C

Kc|

n��

|

�C

Jc|

iru doo | +815,

zkhuh �C

|

lv wkh wrwdo grphvwlf frqvxpswlrq ghpdqg iru wkh jryhuqphqwdoo| surgxfhg



Djjuhjdwlrq dfurvv jhqhudwlrqv :8

jrrg

��(

|

'
.S[

K'�.

�.8

Kc|

��(

Kc|

n��

|

��(

Jc|

iru doo | +816,

zkhuh ��(

|

lv wkh wrwdo grphvwlf frqvxpswlrq ghpdqg iru wkh sulydwho| surgxfhg

grphvwlf jrrg

��8

|

'
.S[

K'�.

�.8

Kc|

��8

Kc|

n��

|

��8

Jc|

iru doo | +817,

zkhuh ��8

|

lv wkh wrwdo grphvwlf frqvxpswlrq ghpdqg iru wkh sulydwho| surgxfhg

iruhljq jrrg

ur

|

'
S�[

K'�.

�8`

Kc|

�
|

n
S�[

@'�.

��`

@c|

�
|

' �
|

�`

|

iru doo | +818,

zkhuh ur

|

lv wkh wrwdo oderu vxsso| phdvxuhg lq krxuv dqg

�`

|

'

#
S�[

K'�.

�8`

Kc|

n
S�[

@'�.

��`

@c|

$
+819,

lv wkh qxpehu ri shuvrqv lq wkh zrun irufh1

�M

|

'
.S[

K'�.

�.8

Kc|

@
Kc|

iru doo | +81:,

zkhuh �
|

lv wkh wrwdo vwrfn ri qrq0kxpdq zhdowk khog e| grphvwlf frqvxphuv

A-
|

'
�f�[
K'�.

�8

Kc|

�
A-8

Kc|

n A-A8

Kc|

�
n

�f�[
@'�.

��

@c|

�
A-�

@c|

n A-A�

@c|

�
iru doo | +81;,

zkhuh A-
|

lv wkh vxp ri djh vshfl�f wudqvihuv

L�
|

' K
|

#
S�[

@'�.

��`

@c|

�
�� �

|

�
n

S�[
K'�.

�8`

Kc|

�
�� �

|

�$
' K

|

�
�� �

|

�
�`

|

iru doo |

+81<,

zkhuh L�
|

lv wrwdo jurvv h{shqglwxuhv rq xqhpsor|phqw ehqh�wv

8�
|

' s�
|

#
.S[

@'S2

��

@c|

n
.S[

K'S2

�8

Kc|

n��

|

$
iru doo | +8143,

zkhuh 8�
|

lv wkh wrwdo jurvv h{shqglwxuh rq vrfldo vhfxulw| shqvlrqv lqfoxglqj hduo|

uhwluhphqw ehqh�wv1
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A`
|

'
.S[

K'�.

��8

Kc|

�`
|

iru doo | +8144,

zkhuh A`
|

lv wkh wrwdo wudqvihuv wr krxvhkrogv iurp deurdg

C
|

'
.S[

K'�.

��8

Kc|

�
|

iru doo | +8145,

zkhuh C
|

lv wkh wrwdo ydoxh ri wkh oxps vxp wudqvihu wr wkh frqvxphuv1

816 Wkh iruhljq vhfwru

Wkh grphvwlf hfrqrp| lv lqwhjudwhg lq wkh zruog hfrqrp|/ wkurxjk wudgh dqg fdslwdo

 rzv1 Dv wr �qdqfldo fdslwdo/ zh dvvxph wkdw grphvwlf frusrudwh dqg jryhuqphqw

erqgv duh shuihfw vxevwlwxwhv iru iruhljq erqgv lq d shuihfw zruog erqg pdunhw1 Uhv0

lghqfh edvhg wd{dwlrq ri lqwhuhvw lqfrph/ lpsolhv wkdw wkh grphvwlf suh0wd{ lqwhuhvw

udwh lv htxdo wr wkh iruhljq suh0wd{ lqwhuhvw udwh/ zklfk lv dvvxphg wr eh �{hg +wkurxjk

wlph, lq xqlwv ri wkh iruhljq jrrg1

Wkh dffxpxodwlrq ri grphvwlf fodlpv rq wkh uhvw ri wkh zruog/ lv ghwhuplqhg e| wkh

fxuuhqw dffrxqw

8
|

' E� n o
|

�8
|3� n A`

|

n A`C
|

n
[
�'�cC

R�
|

�
� n |�f

|

�
f �

|

+8146,

� �

� n ||
|

#
��8

|

n
[
�'�cC

�
� ��8

|

n U �8
|

�$
+8147,

zkhuh 8
|

lv wkh grphvwlf qhw vwrfn ri iruhljq dvvhwv/ A`C
|

lv wrwdo wudqvihuv wr wkh

grphvwlf jryhuqphqw iurp deurdg/ f �

|

lv h{sruwv iurp surgxfwlrq vhfwru �/ |�f
|

lv

wkh dvvrfldwhg h{sruw wd{ +qrupdoo| qhjdwlyh/ l1h1 dq h{sruw vxevlg|,1 Wrwdo lpsruw

frqvlvwv ri lpsruwhg frqvxphu jrrgv/ ��8

|

/ lpsruwhg pdwhuldov wr wkh surgxfwlrq

vhfwruv/ � ��8

|

/ dqg lpsruwhg lqyhvwphqw jrrgv wr wkh surgxfwlrq vhfwruv/ U �8
|

1 ||
|

lv

wkh wdul�1 Iru frqyhqlhqfh zh dvvxph wkdw dq lghqwlfdo wdul� dssolhv wr doo w|shv ri

jrrgv1 Vlqfh e| gh�qlwlrq wkh iruhljq sulfh lqfoxvlyh wdul� lv htxdo wr 4/ wkhq iruhljq

sulfh qhw ri wdul� pxvw eh �

�n|
|

|

�

Dowhuqdwlyho|/ wkh vwrfn ri iruhljq dvvhwv pd| eh h{suhvvhg dv wkh gl�huhqfh ehwzhhq

wkh vwrfn ri wrwdo sulydwh qrq0kxpdq zhdowk/ �
|

rq wkh rqh kdqg dqg vxp ri wkh ydoxh



Wkh iruhljq vhfwru ::

ri dvvhwv lvvxhg e| grphvwlf �upv dqg wkh sxeolf ghew rq wkh rwkhu kdqg

8
|

' �
|

� ET
|

n�S

|

n�}

|

� +8148,

' �M

|

n ��

|

� ET
|

n�S

|

n�}

|

� +8149,

zkhuh T
|

lv wkh ydoxh ri vkduhv lq grphvwlf �upv/ �S

|

lv grphvwlf frusrudwh ghew/ dqg

�}

|

lv grphvwlf sxeolf erqgv1

+8148, gh�qhv wkh edodqfh ehwzhhq doo wkh krxvhkrogv dvvhwv1 Iru prvw yduldeohv wkh

prgho lv rqo| vroyhg iru | � �1 Krzhyhu iru vrph yduldeohv lqfoxglqj wkh ydoxh ri wkh

�up/ wkh prgho lv dovr vroyhg iru | ' f1 Lw lv wkhuhiruh olnho| wkdw wkh ydoxh ri wkh �up

dw wkh hqg ri shulrg f/ Tf/ fkdqjhv frpsduhg zlwk wkh fdoleudwhg ydoxh dw wkh vdph

srlqw lq wlph/ T
|f
1 Lw lv dvvxphg wkdw qr rwkhu lwhp ri krxvhkrogv* dvvhwv fkdqjh dw

wkh hqg ri shulrg f/ l1h1 dffruglqj wr +8148, wkh vxp ri krxvhkrogv* dvvhwv/ �f/ pxvw

fkdqjh e| wkh dprxqw Tf�T
|f
1 Ixuwkhupruh/ lw lv dvvxphg wkdw wkh dvvhw kroglqjv ri

doo jhqhudwlrqv fkdqjh e| dq htxdo uhodwlyh dprxqw1 Wkh uhodwlrq ehwzhhq wkh prgho

vroxwlrq ydoxh ri jhqhudwlrq K*v dvvhwv dw wkh hqg ri shulrg f/ @
Kcf/ dqg wkh fdoleudwhg

+lqlwldo, ydoxh iru wkh vdph phdvxuh/ @
Kc|f

/ fdq wkhuhiruh eh ghwhuplqhg xvlqj +81:, dv

@
Kcf ' @

Kc|f

#
� n

Tf � T
|fS

..

K'�H
�.8

Kc|

@
Kc|f

$
Dowkrxjk wkh hfrqrp| lv vpdoo lq wkh vhqvh wkdw lw grhv qrw d�hfw wkh zruog pdunhw

lqwhuhvw udwh/ zh dvvxph wkdw wkh zruog surgxfwlrq ri wkh jrrg surgxfhg lq wkh

grphvwlf frxqwu| lv d�hfwhg e| wkh ohyho ri surgxfwlrq lq wkh grphvwlf frxqwu|1

Wkxv lq wklv uhvshfw wkh frxqwu| lv qrw vpdoo lq lwv rzq rxwsxw pdunhw1 Wklv lpsolhv

wkdw wkh hfrqrp| kdv hqgrjhqrxv whupv ri wudgh zlwk wkh uhvw ri wkh zruog1

Rqo| wkh sulydwh vhfwru vxssolhv h{sruwv wr wkh zruog pdunhw1 Wkh iruhljq ghpdqg

iru wkh sulydwho| surgxfhg grphvwlf jrrg/ fdq eh wkrxjkw ri dv ghpdqg ixqfwlrqv

ghulyhg iurp lqwhuwhpsrudo rswlpl}dwlrq ri iruhljqhuv1 Iru vlpsolflw| lw lv dvvxphg

wkdw wkh iruhljq ghpdqg ixqfwlrqv iru wkh grphvwlf jrrgv duh lvrhodvwlf/ dqg wkdw wkh

srvlwlrqv ri wkh ghpdqg fxuyhv duh �{hg wkurxjk wlph

f �

|

' ��
��
� n |�f

|

�
R�
|

�
30

�

� ' �cC +814:,

zkhuh �� : f duh frqvwdqwv/ 0� : f lv wkh sulfh hodvwlflw| lq wkh h{sruw ghpdqg1

Dv lv zhoo nqrzq iurp fodvvlfdo wudgh wkhru|/ wkh lqwurgxfwlrq ri hqgrjhqrxv whupv

ri wudgh lpsolhv wkdw wkhuh rq zhoiduh jurxqgv h{lvwv d srvlwlyh rswlpdo wdul�1 Lq
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wkh suhvhqw yhuvlrq ri wkh prgho dq| srolf| wkdw lqwurgxfhv d pdujlqdo fxw edfn rq

grphvwlf surgxfwlrq zloo jhqhudwh d srvlwlyh whupv ri wudgh h�hfw wkdw fhwhulv sdulexv

whqgv wr lqfuhdvh wkh xwlolw| ri wkh uhsuhvhqwdwlyh frqvxphu lq wkh grphvwlf hfrqrp|

dw wkh h{shqvh ri frqvxphuv deurdg1 Wkxv wkh hqgrjhqrxv whupv ri wudgh lqwurgxfhv

wkh srvvlelolw| ri xvlqj �ehjjdu wk| qhljkeru srolflhv� wr lqfuhdvh grphvwlf zhoiduh1

817 Wkh frqvxpswlrq dqg wkh exgjhw ri wkh sxeolf vhfwru

Ehvlghv ehlqj d surgxfhu/ wkh +pdlq, uroh ri wkh jryhuqphqw lv wr froohfw wd{hv/ wr �0

qdqfh xqhpsor|phqw ehqh�wv/ vrfldo shqvlrqv/ rwkhu shuvrqdo wudqvihuv vxfk dv idplo|

doorzdqfh wudqvihuv/ dqg sxeolf frqvxpswlrq zklfk lv jryhuqphqw sxufkdvhv ri jrrgv

dqg vhuylfhv vxssolhg vroho| iurp wkh jryhuqphqwdo surgxfwlrq vhfwru1 Qrwlfh wkdw

wklv sxeolf frqvxpswlrq grhv qrw h{solflwo| hqwhu wkh xwlolw| ixqfwlrq ri wkh djhqwv1

Rqh lqwhusuhwdwlrq ri wklv lv/ wkdw wkh xwlolw| ixqfwlrq ri wkh djhqwv kdv dq lpsolflw

dgglwlyho| vhsdudeoh dujxphqw frqwdlqlqj wkh sxeolf frqvxpswlrq/ wkxv wkh dprxqw

ri sxeolf frqvxpswlrq grhv qrw d�hfw wkh pdujlqdo xwlolw| ri sulydwh frqvxpswlrq dqg

ylfh yhuvd1 Wklv vshfl�fdwlrq ri jryhuqphqw frqvxpswlrq lq wkh xwlolw| ixqfwlrq +l1h1

lw lv rplwwhg, lpsolhv wkdw wkh prgho lv loo0vxlwhg wr dqdo|}h zhoiduh h�hfwv ri fkdqjhv

lq wkh vl}h ri jryhuqphqw frqvxpswlrq shu vh41

Jryhuqphqw h{shqglwxuhv wr wudqvihuv wr wkh krxvhkrog duh glylghg lqwr wkh iroorz0

lqj fdwhjrulhv= Xqhpsor|phqw ehqh�wv/ L�
|

c wkh vxp ri hduo| uhwluhphqw dqg vrfldo

shqvlrqv/ 8�
|

c dqg �A��c dqg u( shqvlrqv/ �A�
|

c u(
|

+uhfdoo wkdw wkhvh wzr od0

eru pdunhw shqvlrq ixqgv duh gh�qhg dv sduw ri wkh sxeolf vhfwru1 Wkh uhvw ri wkh

wudqvihuv duh gh�qhg dv djh0 dqg jhqghu vshfl�f wudqvihuv1 Wkh glvwulexwlrq ri wkh

ydulrxv wudqvihuv rq djh dqg jhqghu jurxs iroorzv wkh jhqhudwlrqdo dffrxqwlqj vhw

xs e| HSUX dqg wkh Plqlvwu| ri Ilqdqfh1 Wkh djh dqg jhqghu vshfl�f yduldeoh duh

fdoleudwhg vr wkdw wkh wrwdo h{shqglwxuh lq 4<<8 htxdov wkh uhfrughg h{shqglwxuhv wr

wkh wudqvihuv lq txhvwlrq1 Lq wkh surmhfwlrq shulrg lw lv dvvxphg wkdw wkhvh djh dqg

jhqghu vshfl�f wudqvihuv duh lqgh{hg wr wkh zdjh udwh qhw ri oderu pdunhw frqwulexwlrq

wd{ dqg frqwulexwlrqv wr oderu pdunhw shqvlrq vfkhphv1 Wkhuhiruh wrwdo h{shqglwxuhv

4Wklv zrxog |lhog d udwkhu shfxoldu srolf| �qglqj/ vlqfh xwlolw| lv lqyhuvho| fruuhodwhg zlwk wkh
vl}h ri jryhuqphqw sxufkdvhv 0 wkhuhiruh glplqlvklqj jryhuqphqw h{shqglwxuhv zloo xqdpeljxrxvo|
lqfuhdvh zhoiduh1 Wklv sureohp fdq eh vroyhg e| dowhulqj wkh xwlolw| ixqfwlrq wr wdnh jryhuqphqw
h{shqglwxuhv lqwr dffrxqw1 Krzhyhu/ wklv phwkrg lv qrw xvhg khuh/ vlqfh lw zrxog jlyh fdxvh wr
dq hyhq odujhu sureohp zkhq fdoleudwlqj wkh prgho> krz wr ghwhuplqh wkh zhljkw wr sodfh rq wkh
h{shqglwxuhv ri wkh sxeolf vhfwruB
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wr lqfrph wudqvihuv lv d�hfwhg erwk e| wkh ghprjudsklf hyroxwlrq dqg wkh grphvwlf

zdjh ohyho1

Dv wklv surmhfwlrq lv frqfhuqhg zlwk wkh h�hfwv ri ghprjudsklf hyroxwlrq zh kdyh

fkrvhq wr frqvlghu sxeolf vhuylfhv dv djh dqg jhqghu vshfl�f dv zhoo1 Wkh lghd lv wkdw

wklv frxog eh wdnhq wr lpso| wkdw wkh ohyho ri sxeolf vhuylfh shu shuvrq lv nhsw frqvwdqw

lq wkh surmhfwlrq shulrg1 Wkh sduw ri wkh sxeolf vhuylfh wkdw lv frqvlghuhg djh vshfl�f

lv wkh iroorzlqj= Hgxfdwlrq/ Fxowxudo d�dluv/ Krvslwdov/ dqg Khdowk fduh vhuylfhv1 Wkh

surfhgxuh wkdw glvwulexwh wkh wrwdo h{shqglwxuhv wr h{shqglwxuhv shu shuvrq lq d

vshfl�f djh0jurxs lv vlplodu wr rqh ghvfulehg lq wkh fdvh ri lqfrph wudqvihuv deryh1

Wkh glvwulexwlrq rq djh0jurxsv iroorzv Plqlvwu| ri Hfrqrplf D�dluv +4<<:,1

Ilqdoo| wkh sduw ri wkh ydoxh ri sxeolf h{shqglwxuhv wkdw duh qrw glvwulexwhg wr djh

jurxsv duh dvvxphg wr frqvwlwxwh d �{hg iudfwlrq ri JGS1

Wkh jryhuqphqw idfhv dq lqwhuwhpsrudo exgjhw frqvwudlqw +wkh vr0fdoohg Qr Srq}l

Jdph Frqglwlrq,/ zklfk lpsolhv wkdw wkh glvfrxqwhg ydoxh ri jryhuqphqw ghew kdv wr

frqyhujh wr }hur iru wlph dssurdfklqj lq�qlw|1 Wklv phdqv/ wkdw lq wkh orqj uxq wkh

lqfuhdvh lq wkh sxeolf ghew pxvw eh ohvv wkdq wkh lqwhuhvw sd|phqwv rq wkh ghew1

Wkh frqvrolgdwhg exgjhw frqvwudlqw ri wkh jryhuqphqw lv ghulyhg e| xvlqj wkh vdylqjv

lghqwlw| dqg wkh Qr Srq}l Jdph frqglwlrq1 Wklv |lhogv wkh uhvxow wkdw wkh suhvhqw

glvfrxqwhg ydoxh ri wkh vwuhdp ri wd{ uhyhqxhv pxvw eh juhdwhu wkdq ru htxdo wr wkh

vxp ri wkh sxeolf ghew dqg wkh suhvhqw glvfrxqwhg ydoxh ri wkh vwuhdp ri jryhuqphqw

h{shqglwxuhv
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lv wkh wrwdo wd{ uhyhqxh dw wlph rc 	C
r

lv wkh wrwdo sxeolf h{shqglwxuhv qhw

ri lqwhuhvw sd|phqwv dw wlph rc �}

|

lv wkh vwrfn ri rxwvwdqglqj sxeolf ghew dw wlph |�

Ylrodwlqj wklv phdqv/ wkdw sulydwh djhqwv duh qrw zloolqj wr krog jryhuqphqw erqgv1

Frqvlvwhqf| wkxv uhtxluhv/ wkdw d srolf| uhdfwlrq ixqfwlrq lv dvvxphg wr ixo�oo wkh

lqwhuwhpsrudo exgjhw frqvwudlqw1

D vlpsoh srolf| uhdfwlrq uxoh/ lv wr dvvxph wkdw wkh jryhuqphqw uxqv d edodqfh exgjhw

lq hdfk shulrg dqg xvhv wkh lqfrph wd{ udwh dv wkh hqgrjhqrxv lqvwuxphqw1 Wkh
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lv wkh wrwdo uhzdug wr wkh jryhuqphqwdo fdslwdo vwrfn1

C
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lv d frqvwdqw oxps vxp wd{ wkdw lv xvhg wr fruuhfw iru gl�huhqfhv ehwzhhq dfwxdo

uhyhqxh dqg wkh hqgrjhqrxvo| jhqhudwhg uhyhqxh lq wkh lqlwldo shulrg1 |@%
|

lv wkh wd{

uhyhqxh iurp glvwruwlrqdu| wd{hv lq wkh hfrqrp|1 |@%
|

lv wkh yduldeoh wkdw forvhv wkh

exgjhw e| kdylqj hqgrjhqrxv wd{ udwhv ri wkh lqfrph wd{ v|vwhp1 Zh gh�qh wkh wd{

uhyhqxhv iurp hdfk glvwruwlrqdu| wd{ vhsdudwho| +dqg ydolg iru doo |,

81714 Wd{ uhyhqxhv
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zkhuh uA
|

lv wkh wd{0uhyhqxh iurp oderu lqfrph wd{ rq hpsor|hg/ �A
|

lv wkh wd{0

uhyhqxh iurp oderu lqfrph wd{ rq xqhpsor|hg1 Wkhvh uhyhqxhv duh gl�huhqwldwhg dv

hpsor|hg shuvrqv duh vxemhfw wr wkh oderu pdunhw frqwulexwlrq wd{ zkhuhdv xqhp0

sor|hg duh qrw1 A-A
|

lv wkh wd{0uhyhqxh iurp wd{dwlrq ri djh vshfl�f wudqvihuv/ �A
|

lv wkh wd{0uhyhqxh iurp wd{dwlrq ri sxeolf shqvlrqv/ .A
|

lv wkh wd{0uhyhqxh iurp wkh

sd|uroo wd{/ T �A
|

lv wkh wd{ uhyhqxh iurp ydoxh dgghg frqvxpswlrq wd{hv/ -�
|

lv wkh

wd{ uhyhqxh iurp frqvxpswlrq txdqwlw| wd{hv/ -A
|

lv wkh wd{0uhyhqxh iurp wkh wd{ rq

lqwhuhvw sd|phqwv/ (A
|

lv wkh wd{0uhyhqxh iurp wkh wd{dwlrq ri glylghqgv/ �A
|

lv wkh

wd{0uhyhqxh iurp frusrudwh wd{dwlrq/ CA
|

lv wkh wd{0uhyhqxh iurp wkh fdslwdo jdlqv

wd{/ �A
|

lv wkh uhyhqxh iurp wkh wd{ rq pdwhuldov/ UA
|

lv wkh uhyhqxh iurp wkh wd{ rq

lqyhvwphqw/ fA
|

lv wkh qhjdwlyh uhyhqxh iurp wkh h{sruw vxevlglhv/ dqg �qdoo|/ AA
|

lv

wkh grphvwlf wdul�0uhyhqxh1

Wkh fdslwdo jdlqv wd{ uhyhqxh/ CA
|

/ lv vlpso| fdofxodwhg dv wkh wd{ udwh/ |}
|

/ wlphv

wkh lqfuhdvh lq wkh ydoxh ri wkh �up/ T
|

� T
|3�/ gxulqj shulrg | iru doo shulrgv h{fhsw

wkh �uvw1 Iru wkh �uvw shulrg zh dgg d fdslwdo jdlqv wd{ iru shulrg f/ li wkh ydoxh ri

wkh �up dw wkh hqg ri shulrg f/ Tf/ kdv fkdqjhg frpsduhg zlwk wkh fdoleudwhg ydoxh

dw wkh vdph srlqw lq wlph/ T
|f
1 Wklv lv ehfdxvh wkh prgho lv qrw vroyhg iru wkh wd{

uhyhqxh +dqg prvw rwkhu yduldeohv, lq shulrg f15

Wkh wrwdo wd{ uhyhqxh lv gh�qhg dv
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Wr edodqfh wkh exgjhw zh frqvlghu wkh wd{ udwh/ |�
|

dv dq hqgrjhqrxv yduldeoh1 Ixu0

wkhupruh zh dsso| wkh iroorzlqj uxoh wr wd{ udwhv rq qrq0lqwhuhvw lqfrph
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vr wkdw wkh devroxwh fkdqjh lq wkh wd{ udwhv ri sxeolf djh0glvwulexwhg wudqvihuv/ oderu

pdunhw shqvlrqv/ oderu pdunhw glvdeohphqw shqvlrq/ vrfldo vhfxulw| shqvlrq dqg xq0

hpsor|phqw ehqh�wv duh htxdo wr wkh devroxwh fkdqjh lq wkh wd{ udwh ri zdjh lqfrph1

5Vhh fkdswhu :1: rq wkh vroxwlrq ri wkh prgho iru dq hoderudwlrq ri wklv srlqw1
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Wkh frpsxwhu surjudp ri wkh prgho lv frghg lq wkh JDPV odqjxdjh/ vhh Eurrnh/

Nhqgulfn )Phhudxv +4<;;,1 JDPV doorzv wkh xvhu wr fdoo d qxpehu ri gl�huhqw

vroxwlrq dojrulwpv iru wkh qxphulfdo vlpxodwlrq1 Wkh suhvhqw prgho lv vroyhg xvlqj

wkh FRQRSW5 vroyhu/ vhh Guxg +4<;8/ 4<<:,1
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Fkdswhu 9

H[RJHQRXV IRUHFDVW GDWD

Wkh g|qdplf vlpxodwlrq ri GUHDP zklfk lv wdnhq wr uhsuhvhqw wkh Gdqlvk hfrqrp|

lq wkh suhvhqw skdvh ri ghprjudsklf wudqvlwlrq dqg wkh judgxdo jurzwk ri ixqghg

oderu pdunhw shqvlrq vfkhphv lv edvhg rq h{rjhqrxv iruhfdvw ri irxu fdwhjrulhv ri

yduldeohv1 Wkhvh duh= 4, Ghprjudsklf iruhfdvwv 5, Iruhfdvw ri frqwulexwlrqv wr oderu

pdunhw shqvlrq vfkhphv dqg �A� shqvlrq/ dv zhoo dv iruhfdvw ri shqvlrqv wr iruphu

flylo vhuydqwv dqg wkh u( shqvlrqv� 6, Iruhfdvwv ri sxeolf h{shqglwxuhv 7, Iruhfdvwv ri

wd{ udwhv dqg srolf| uhvsrqvh ixqfwlrqv1 Lq dgglwlrq wkh fdoleudwlrq surfhgxuh lpsolhv

wkdw vrph fhqwudo hodvwlflwlhv duh frqvlghuhg h{rjhqrxvo| jlyhq dqg frqvwdqw wkurxjk

wlph

Wkh iroorzlqj vhfwlrq suhvhqwv wkhvh h{rjhqrxv yduldeohv dqg sdudphwhuv1

914 Srsxodwlrq dqg oderu irufh

Dv phqwlrqhg d prgl�hg yhuvlrq ri wkh r!fldo iruhfdvw ri Vwdwlvwlfv Ghqpdun iurp

4<<; lv xvhg wr iruhfdvw wkh ghprjudsklf fkdqjhv1 Wkh prgl�fdwlrq lv wkdw doo lppl0

judqwv duh dvvxphg wr eh 4: |hduv rog dw wkh wlph ri lppljudwlrq1 Wklv lpsolhv wkdw

hdfk lppljudqw vshqgv d odujhu sduw ri wkh olihwlph lq Ghqpdun1 Wr nhhs wkh vwrfn ri

�uvw jhqhudwlrq lppljudqwv lq olqh zlwk wkh r!fldo iruhfdvw/ wkh qxpehu ri lppljudqwv

lq �4: |hduv htxlydohqwv� kdv wr eh orzhu wkdw wkh dqqxdo qxpehu ri lppljudqwv lq

wkh r!fldo iruhfdvwv1

Wkh r!fldo iruhfdvw lpsolhv wkdw wkh h{shfwhg olihwlph ri doo djh jurxs dqg ri erwk

jhqghu duh h{shfwhg wr lqfuhdvh dqqxdoo| xqwlo 5373 zklfk lv wkh wlph0krul}rq ri wkh

iruhfdvw1 Wr eh deoh wr xvh wkh iruhfdvw lq GUHDP lw lv qhfhvvdu| wr surorqj wkh

krul}rq eh|rqg 53731 Wklv lv grqh e| dvvxplqj wkdw wkh h{shfwhg olihwlph iru hdfk

djh dqg jhqghu jurxs uhpdlqv frqvwdqw dw wkh 5373 ohyho1

Gh�qlqj wkh ghprjudsklf djh exughq dv wkh qxpehu ri shuvrqv ehwzhhq 95 |hduv dqg
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<< |hduv glylghg e| wkh srsxodwlrq ehwzhhq 4: |hduv dqg 94 |hduv/ wdeoh 914 ehorz

vkrzv wkh hyroxwlrq lq wkh exughq ryhu wlph dv zhoo dv wkh hyroxwlrq lq hdfk ri wkh

wzr srsxodwlrq jurxsv vhsdudwho|1 Ilqdoo| wkh wdeoh vkrzv wkh ghyhorsphqw lq wkh

oderu irufh phdvxuhg lq qxpehu ri shuvrqv1 Wkh oderu irufh lq shuvrqv lv iruhfdvwhg

e| dvvxplqj wkdw wkh oderu pdunhw sduwlflsdwlrq udwh iru hdfk 8 |hdu djh0jurxs dqg

iru hdfk jhqghu uhpdlqv dw wkh 4<<8 ohyho1

Year Demographic age burden Population 62- Population 17-61 Labor force

1995 0.289 100.0 100.0 100.0

2000 0.289 101.5 101.5 100.9

2005 0.301 105.1 100.9 99.3

2010 0.346 118.5 99.0 97.8

2015 0.371 127.0 98.9 97.4

2020 0.394 134.3 98.5 96.7

2025 0.417 140.5 97.4 94.9

2030 0.456 153.7 94.6 93.0

2035 0.472 152.2 93.2 92.2

2040 0.470 151.4 93.1 93.1

2050 0.421 140.0 96.1 94.4

2075 0.430 140.9 94.7 94.9

Wdeoh 914= Phdvxuhv ri wkh h{rjhqrxv ghprjudsklf hyroxwlrq

Revhuyh wkdw wkh lqfuhdvh lq wkh ghprjudsklf djh exughq lv pdgh xs ri dq lqfuhdvh

lq wkh qxpehu ri hoghuo| e| pruh wkdw 83 shu fhqw lq wkh shulrg xqwlo 5363 dqg

vlpxowdqhrxvo| d uhgxfwlrq lq wkh sduw ri wkh srsxodwlrq ehwzhhq 4: dqg 94 |hduv e|

durxqg : shufhqw1 Wkh uhgxfwlrq lq wkh oderu irufh lv doprvw ; shufhqw1 Wkhvh wzr

sduwv kdyh gl�huhqw lpsdfwv rq wkh hfrqrp|1 Wkh lqfuhdvh lq wkh qxpehu ri hoghuo|

lqfuhdvhv wkh sxeolf h{shqglwxuhv dqg wkhuhiruh wkh �qdqflqj exughq ri wkh zrunlqj

jhqhudwlrqv1 Wkh uhgxfwlrq lq wkh oderu irufh lv dq dqwlflsdwhg qhjdwlyh vxsso| vkrfn

wr wkh hfrqrp|1

915 Shqvlrq vfkhphv

91514 Oderu pdunhw shqvlrq vfkhphv

Wkh frqwulexwlrqv wr wkh oderu pdunhw shqvlrq vfkhphv duh dvvxphg wr eh dq djh

lqghshqghqw shufhqwdjh ri wkh suh0wd{ zdjh vxp1 Wklv lpsolhv wkdw wkh dyhudjh frq0

wulexwlrqv ydu| dfurvv wkh olih f|foh gxh wr wkh idfw wkdw erwk wkh zdjh dqg wkh oderu

pdunhw sduwlflsdwlrq udwh gl�hu dfurvv wkh olih f|foh1 Frqwulexwlrqv wr wkh oderu pdu0

nhw shqvlrq vfkhph duh lqlwldwhg dw wkh djh ri 55 |hduv dqg frqwlqxhv xqwlo wkh djh
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ri 95 |hduv/ zkhuh wkh jhqhudwlrq hqwhuv wkh hduo| uhwluhphqw vfkhph1 Wklv lpsolhv

wkdw dq| ixwxuh jhqhudwlrq kdv d frqwulexwlrq shulrg ri 73 |hduv/ zklfk suredeo| lv d

uhodwlyho| orqj shulrg1

Age Men Women

22-26 57200 37200

27-31 41000 34900

32-36 30000 27700

37-41 29900 29500

42-46 28800 28600

47-51 28300 27400

52-56 24500 24100

57-61 19600 19300

63-66 12100 14500

Dkr. per head

Wdeoh 915= Lqlwldo shqvlrq xqghuwdnlqjv

Age Pensions

Dkr. per head

67-72  12800

73-76 10900

77-82 10700

83-86 10000

87-92 7700

93-96 5800

Wdeoh 916= Wkh dyhudjh lqlwldo shqvlrqv

Shuvrqv/ zkr duh roghu wkdq 55 |hduv lq 4<<8 duh dvvljqhg zlwk dq lqlwldo shqvlrq

xqghuwdnlqj/ zklfk ghshqgv erwk rq wkhlu sdvw frqwulexwlrqv dqg wkh fxuuhqw frq0

wulexwlrq zklfk e| wkh iruhfdw surfhgxuh ri wkh shqvlrq ixqg lv dvvxphg wr uhpdlq

�{hg xqwlo wkh jhqhudwlrq lq txhvwlrq uhdfkhv 95 |hduv1 Wkh lqlwldo shqvlrq xqghuwdn0

lqjv duh vkrzq lq wdeoh 9151 Uhfdoo wkdw shqvlrq xqghuwdnlqj +dv zhoo dv rwkhu lqfrph

yduldeohv, duh phdvxuhg dv wkh dyhudjh ri wkh zkroh srsxodwlrq ri wkh jlyhq djh dqg

jhqghu jurxs/ zklfk wkhuhiruh lqfoxghv shuvrqv zkr duh qrw lq wkh oderu irufh1

Wkh lqlwldo shqvlrq xqghuwdnlqjv duh frqvwuxfwhg iurp gdwd froohfwhg e| wkh Gdqlvk

Hfrqrplf Frxqflo iru wklv dqdo|vlv1 Iurp wklv pdwhuldo shqvlrq xqghuwdnlqjv iru pd0

wxuh dqg qhz shqvlrq ixqgv duh frqvwuxfwhg vhsdudwho| dqg djjuhjdwhg wr |lhog wkh

djjuhjdwh xqghuwdnlqjv vkrzq lq wdeoh 9151 Vlploduo| wkh oderu pdunhw shqvlrqv ri



;; H{rjhqrxv iruhfdvw gdwd

fxuuhqw shqvlrqhuv duh lqlwldwhg xvlqj wkh vdph gdwd vrxufhv1 Wkh shqvlrqv duh jlyhq

lq wdeoh 916

Wkh lqlwldo dffxpxodwhg vwrfn ri �qdqfldo zhdowk lq wkh oderu pdunhw shqvlrq ixqg lv

edvhg rq r!fldo gdwd iurp wkh dxwkurlwlhv +Ilqdqvwlov|qhw, dqg lv 69618 eloolrq Gnu1

lq 4<<81

Wkh frqwulexwlrq udwh lv gh�qhg dv dq dyhudjh udwh gh�qhg dv wkh wrwdo frqwulexwlrqv

glylghg e| wkh zdjh vxp iru wkh uhohydqw djh jurxsv1 Wrwdo frqwulexwlrqv wr oderu

pdunhw shqvlrq vfkhphv +qhw ri sd|uroo wd{ ru oderu pdunhw frqwulexwlrq wd{, zdv lq

4<<8 Gnu1 591734 ploo1 +Ilqdqvwlov|qhw/ 4<<9,1 Wkh zdjh vxp ri shuvrqv zkr duh dw

ohdvw 55 |hduv rog lv lq GUHDP jlyhq dv Gnu1 7;91899 ploo1 Wklv |lhogv dq dyhudjh

frqwulexwlrq udwh ri 8/:: shu fhqw +lqfoxglqj wkh sd|uroo ru oderu pdunhw frqwulexwlrq

wd{ udwh ri 9 shu fhqw lq 4<<8,1

Wkh dyhudjh frqwulexwlrq udwh lv iruhfdvwhg jlyhq dq dvvxpswlrq wkdw wkh uhodwlyho|

qhz shqvlrq ixqgv iru eoxh froodu zrunhuv lq wkh sulydwh vhfwru zloo judgxdoo| lqfuhdvh

wkh frqwulexwlrq udwh wr < shu fhqw lq |hdu 53431 Lq dgglwlrq zh dvvxph wkdw wkh

fryhudjh ri oderu pdunhw shqvlrq vfkhphv lv judgxdoo| lqfuhdvhg dv wkh qxpehu ri

mrev wkdw hqwlwohv wr flylo vhuydqwv shqvlrq lv uhgxfhg dqg frqyhuwhg lqwr mrev zlwk

vwdqgdug oderu pdunhw shqvlrq vfkhphv1 Wklv odwwhu h�hfw lv dvvxphg wr lqfuhdvh wkh

frqwulexwlrq udwh e| 31368 shu fhqw hyhu| �yh |hduv xqwlo 53731 Wkh iruhfdvw ri wkh

dyhudjh frqwulexwlrq udwh iru shuvrqv zkr duh dw ohdvw 55 |hdu lv vkrzq lq wdeoh 917

ehorz=

Year Average contribution rate

1995 5.77

2000 6.75

2005 7.62

2010 8.49

2015 8.52

2020 8.57

2025 8.60

2030 8.63

2035 8.67

2040 8.71

Henceforth 8.71

Wdeoh 917= Oderu pdunhw shqvlrq frqwulexwlrq udwh



Shqvlrq vfkhphv ;<

Wkh uhdo udwh ri lqwhuhvw phdvxuhg lq wkh sulfh ri wkh iruhljq jrrg lv htxdo wr 7 shufhqw

lq wkh hqwluh wlph krul}rq1 E| dvvxpswlrq wkh udwh ri lq dwlrq lq iruhljq sulfhv lv 5

shufhqw lq wkh hqwluh wlph krul}rq1 Dv wkh Gdqlvk fdslwdo lqfrph wd{ udwhv duh qrplqdo/

zh frqyhuw wkh qrplqdo udwh lqwr uhdo wd{ udwhv xvlqj wkh iroorzlqj surfhgxuh= Wkh

duelwudjh frqglwlrq ehwzhhq vkduhv dqg erqgv phdvxuhg lq qrplqdo whupv lv jlyhq e|
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lv wkh qrplqdo udwh ri lqwhuhvw zklfk lv htxdo wr 913; shu fhqw/ |�
|

lv wkh wd{

udwh rq lqwhuhvw lqfrph iru shqvlrq ixqgv/ zklfk lv vhw htxdo wr 59 shufhqw1 �T
|3� lv wkh

qrplqdo ydoxh ri vkduhv/ | �_
|

lv wkh wd{ udwh rq glylghqgv wr wkh shqvlrq ixqgv/ zklfk lv

vhw htxdo wr 8( dqg �qdoo| |�}
|

lv wkh wd{ udwh rq +dffuxhg, fdslwdo jdlq lq wkh shqvlrq

ixqgv/ zklfk lv vhw htxdo wr 8(14

Lq GUHDP wkh duelwudjh frqglwlrq ehwzhhq vkduhv dqg erqgv duh phdvxuhg lq xqlwv

ri wkh iruhljq jrrg1
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Iru wkh wzr duelwudjh frqglwlrqv wr eh htxlydohqw zh qhhg wkh iroorzlqj gh�qlwlrqv ri

wkh wd{ udwhv lq wkh prgho
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Wklv |lhogv d uhdo udwh ri lqwhuhvw diwhu wd{ iru wkh shqvlrq ixqgv htxdo wr

o E�� |o� ' f�f2S

Revhuyh wkdw wkh uhdo udwh ri lqwhuhvw diwhu wd{ lv vdph luuhvshfwleoh ri zkhwkhu wkh

�qdqfldo zhdowk wdnhv wkh irup ri erqgv ru vkduhv1 Wklv iroorzv iurp wkh duelwudjh

frqglwlrq1 Wkhuhiruh wkh 519 shufhqw lv +dovr, wkh dyhudjh |lhog diwhu wd{ iru wkh shqvlrq

ixqg1
4Wkh wd{ udwhv xvhg dsso| wr wkh Gdqlvk hfrqrp| iurp 4<<<1 Revhuyh wkdw zlwk wkhvh wd{ udwhv

wkh dvvxphg suh0wd{ qrplqdo |lhog rq vkduhv lv htxdo wr 614 shufhqw dqqxdoo|1



<3 H{rjhqrxv iruhfdvw gdwd

91515 Sulydwh shqvlrq vfkhphv

Sulydwh shqvlrq vfkhphv duh prghoohg dv vdylqjv1 Wkh lqwhuhvw rq wkhvh vdylqjv uhfhlyh

wkh vdph idyrudeoh wd{ wuhdwphqw dv lqwhuhvw lqfrph lq shqvlrq ixqgv1 E| dvvxpswlrq

73 shufhqw ri wkh vdylqjv lv zlwkgudzq dv wkh shuvrq lq txhvwlrq uhdfkhv wkh djh ri

9: |hduv1 Wkh uhvw ri wkh vdylqjv duh zlwkgudzq dv wkh shuvrq uhdfkhv :5 |hduv1 Wklv

vsolw lv fdoleudwhg wr |lhog wkh dfwxdo zlwkgudzdo lq 4<<81 Wkh lqlwldo vwrfn ri vdylqjv

lq 4<<8 lv vkrzq lq wdeoh 918 ehorz

Age Pension savings

Billion Dkr.

17-21 0.781

22-26 2.494

27-31 4.903

32-36 9.309

37-41 13.867

42-46 19.549

47-51 27.589

52-56 37.208

57-61 43.882

62-66 54.749

67-61 48.533

Wdeoh 918= Lqlwldo ydoxh ri wkh vwrfn ri sulydwh shqvlrq vdylqjv

Revhuyh wkdw wkh vwrfn ri sulydwh shqvlrq vdylqjv lv qrw glvwulexwhg dffruglqj wr

jhqghu1 Wklv lv gxh wr wkh dvvxpswlrq wkdw wkh frxsoh pdwul{ lv gldjrqdo vr wkdw phq

duh pduulhg wr zrphq ri wkhlu rzq djh1 Wklv lpsolhv wkdw lw lv wkh vdph krxvhkrog

wkdw uhfhlyh wkh zlwkgudzdo luuhvshfwlyho| ri wkh sulydwh shqvlrq vdylqjv ehorqj wr d

zrpdq ru d pdq1

Age Men Women

17-21 0.00308 0.00150

22-26 0.00696 0.00640

27-31 0.01307 0.01323

32-36 0.02485 0.02200

37-41 0.02941 0.02366

42-46 0.03422 0.02730

47-51 0.04339 0.03998

52-56 0.07883 0.07418

57-61 0.07811 0.07595

62-66 0 0

Wdeoh 919= Frqwulexwlrq udwhv wr sulydwh shqvlrq vfkhphv



Shqvlrq vfkhphv <4

Edvhg rq wkh uhsruwhg djh dqg jhqghu glvwulexwlrq ri frqwulexwlrqv iurp wkh vdpsoh

froohfwhg e| wkh Hfrqrplf Frxqflo dqg wkh djjuhjdwh frqwulexwlrq iurp Ilqdqvwlov|qhw

+4<<9, zh frqvwuxfw djh dqg jhqghu glvwulexwlrqv ri frqwulexwlrqv iru 4<<8 e| vfdolqj

wkh vdpsoh wr wkh wrwdo djjuhjdwh ohyho1 Wr iruhfdvw wkhvh frqwulexwlrqv zh dvvxph

wkdw wkh udwh ri frqwulexwlrqv wr wkh wrwdo zdjh vxp ri wkh djh dqg jhqghu jurxs lq

txhvwlrq uhpdlqv frqvwdqw wkurxjk wkh surmhfwlrq shulrg1 Wkh frqwulexwlrq udwhv ri

wkh gl�huhqw djh dqg jhqghu jurxsv duh vkrzq wdeoh 919

91516 Shqvlrqv wr flylo vhuydqwv

Wkh Gdqlvk plqlvwu| ri Ilqdqfh kdv iruhfdvwhg wkh frvwv ri shqvlrqv wr flylo vhuydqwv

phdvxuhg lq �{hg 4<<8 sulfhv1 Wklv iruhfdvw lv vkrzq lq wdeoh 919 ehorz1 Lq GUHDP

wkh dqqxdo ohyho ri shqvlrqv wr flylo vhuydqw lv irxqg e| lqgh{lqj wklv iruhfdvw wr wkh

zdjh ohyho lq wkh hfrqrp|1

Year Pensions to civil servants

Billion Dkr.

1995 11.500

1996-2000 15.410

2001-2005 17.417

2006-2010 19.319

2011-2015 19.782

2016-2020 18.542

2021-2025 16.251

2026-2030 13.336

2031-2035 10.282

2036-2040 7.961

Henceforth 7.961

Wdeoh 91:= Dqqxdo h{shqvhv wr flylo vhuydqwv* shqvlrqv lq �{hg sulfhv

91517 OG shqvlrqv

u( shqvlrqv duh uhvwulfwhg wr shuvrqv zkr uhfhlyhg zdjh lqfrph lq 4<::0:<1 Wkhuh

duh qr frqwulexwlrqv wr wkhvh shqvlrqv1 Vlqfh wklv lpsolhv wkdw wkh rzqhuv ri wkh vwrfn

ri zhdowk lq wkh ixqg duh olplwhg wr wkh ruljlqdo frqwulexwruv wkhuh lv rqo| sd|phqwv

iurp wkh ixqg lq wkh �uvw : �yh |hdu shulrgv ri wkh iruhfdvw/ l1h1 xqwlo 53631 Wkh

sd|phqw lv dvvxphg wr eh d rqfh dqg iru doo zlwkgudzdo dqg wr wdnh sodfh dw wkh wlph

zkhq wkh shuvrq lq txhvwlrq wxuqv 95 |hduv1

Wkh pdfurhfrqrplf h�hfwv ri wkh shqvlrq vfkhph lv yhu| olplwhg1 Wkhuhiruh wkh fdo0

fxodwlrq ri wkh dqqxdo sd|phqwv iurp u( lv irxqg lq wkh vlpsohvw zd| srvvleoh1 Zh



<5 H{rjhqrxv iruhfdvw gdwd

dvvxph wkdw wkh sd|phqwv shu shuvrq lv frqvwdqw dqg jlyhq dv wkh wrwdo sd|phqwv

iurp u( lq 4<<8 glylghg e| wkh qxpehu ri qrq0glvdeohg shuvrqv zkr kdg wkh djh ri

95 lq 4<<81 Wrwdo sd|phqw iurp u( lq wkh iroorzlqj 9 shulrgv duh wkhq irxqg dv wkh

frqvwdqw sd|phqw shu shuvrq wlphv wkh qxpehu ri qrq0glvdeohg shuvrqv zkr wxuq 95

lq wkh �yh |hdu shulrg lq txhvwlrq1

91518 DWS shqvlrqv

Wkhuh h{lvwv wzr w|shv ri frqwulexwlrqv wr wkh �A� shqvlrq vfkhph1 Wkh �uvw +dqg

ruljlqdo sduw, ghshqgv rq wkh dprxqw ri krxuv zrunhg shu shuvrq1 Wkh vhfrqg sduw

ri wkh frqwulexwlrq lv jlyhq dv 4 shu fhqw ri wkh zdjh vxp1 Wkh zdjh vxp ghshqghqw

frqwulexwlrqv duh prghoohg gluhfwo| lq GUHDP1 Wkh hpsor|phqw ghshqghqw frqwul0

exwlrq lv prghoohg dv frqvwdqw wkurxjk wlph1 Wkh ohyho ri wkh frqwulexwlrq udwh lv

irxqg e| glylglqj wkh uhyhqxh iurp frqwulexwlrqv lq 4<<8 e| wkh wrwdo hpsor|phqw lq

GUHDP lq 4<<81

Shqvlrqv iurp wkh �A� duh h{rjhqrxv lq GUHDP1 Shqvlrqv iurp hdfk ri wkh wzr

vfkhphv duh iruhfdvwhg vhsdudwho| e| wkh �A� ixqg1 Shqvlrqv edvhg rq wkh hpsor|0

phqw uhodwhg frqwulexwlrqv duh glvwulexwhg wr doo shqvlrqhuv1 Shqvlrq edvhg rq wkh

zdjh vxp uhodwhg frqwulexwlrqv duh glvwulexwhg wr shqvlrqv lq wkh djh jurxs iurp 9:

|hduv wr :9 |hduv1 Wkh iruhfdvw ri wkh zdjh vxp uhodwhg shqvlrqv lv qrw +qhfhvvdu0

lo|, frqvlvwhqw zlwk wkh prgho0jhqhudwhg frqwulexwlrqv1 Lq idfw wkh GUHDP iruhfdvw

lpsolhv d zdjh lqfuhdvh gxh wr wkh uhgxfwlrq lq wkh oderu vxsso| zklfk jhqhudwhv

lqfuhdvhg frqwulexwlrqv shu shuvrq1 Wkh qhw0h�hfw lv wkdw wkh zdjh vxp lv uhgxfhg1

Shqvlrq duh krzhyhu iruhfdvwhg jlyhq dq dvvxpswlrq ri d frqvwdqw +uhdo, zdjh1 Wklv

lpsolhv wkdw shqvlrqv iurp wkh zdjh vxp uhodwhg frqwulexwlrqv pd| eh glyhuw iurp

wkh ohyho wkdw zrxog kdyh dsshduhg lq d frqvlvwhqw ixoo| ixqghg v|vwhp1 Wkh vdph

nlqg ri sureohp dsshduv lq wkh fdvh ri wkh hpsor|phqw uhodwhg frqwulexwlrqv1



Djh ghshqghqw sxeolf wudqvihuv dqg sxeolf vhuylfh h{shqglwxuhv <6

Year Employment dependent Wage income dependent

1995 2.245 0.000

1996-2000 3.172 0.011

2001-2005 4.742 0.180

2006-2010 7.007 0.646

2011-2015 10.798 1.511

2016-2020 14.501 2.725

2021-2025 17.180 4.178

2026-2030 19.169 5.761

2031-2035 21.060 7.428

2036-2040 22.041 9.153

2041-2045 22.286 10.970

Wdeoh 91;= Shqvlrqv iurp wkh wzr w|shv ri DWS shqvlrq

Lq wkh shulrg diwhu 5378 shqvlrqv iurp wkh wzr w|shv ri vfkhphv duh dvvxphg wr

uhpdlq dw wkh 5378 ohyho shu shuvrq1

916 Djh ghshqghqw sxeolf wudqvihuv dqg sxeolf vhuylfh h{shqglwxuhv

Wkh sduw ri wkh sxeolf h{shqglwxuhv wkdw pd| eh fkdudfwhul}hg dv sxeolf vhuylfhv wr

lqylgxdov duh glvwulexwhg dfurvv jhqghu dqg djhjurxsv1 Wklv glvwulexwlrq iroorzv wkh

jhqhudwlrqdo dffrxqwlqj v|vwhp ri wkh Gdqlvk Plqlvwu| ri Hfrqrplf D�dluv +4<<:,1

Wkh w|shv ri sxeolf h{shqglwxuhv wkdw duh glvwulexwhg lq wklv zd| duh h{shqglwxuhv

wr krvslwdov/ hgxfdwlrq/ khdowk fduh/ uhvlghqwldo krxvlqj iru wkh hoghuo| dqg grphvwlf

qxuvhu| dqg fduhwdnlqj1 Wdeoh 91< vkrzv wkh dyhudjh h{shqglwxuhv wr wkhvh dfwlylwlhv

shu lqglylgxdo lq djh dqg jhqghu jurxsv1 Rqh revhuyhv wkdw iru wkh jurxs ri shqvlrqhuv

h{shqglwxuhv duh udslgo| lqfuhdvlqj zlwk wkh djh ri wkh lqglylgxdo1 Wkhuhiruh wkh idfw

wkdw wkh srsxodwlrq iruhfdvw lpsolhv wkdw h{shfwhg olihwlph lv lqfuhdvlqj whqg wr lpso|

d vjlql�fdqw lqfuhdvh lq wklv w|sh ri h{shqglwxuhv1



<7 H{rjhqrxv iruhfdvw gdwd

Men Women Men Women

17-21 6389 6285 36 37

22-26 4408 5177 23 28

27-31 3644 4443 17 21

32-36 2858 3486 15 19

37-41 2800 3100 15 17

42-46 2851 3066 15 17

47-51 3300 3325 16 17

52-56 2703 2755 18 18

57-61 2555 2911 20 22

62-66 2922 3214 26 26

67-71 3391 3822 34 32

72-76 3205 4222 39 38

77-81 2844 4376 51 50

82-86 2275 4834 71 77

87-91 1062 3329 90 109

92-96 350 1402 120 150

97-101 94 302 229 195

Per head - 1000 Dkr.Total - Million Dkr.

Wdeoh 91<= Sxeolf vhuylfh

D vlplodu glvwluexwlrq ri vhuylfh h{shqglwxuhv duh frqvwuxfwhg iru 4<<6 e| wkh Frp0

plwwhh iru Vrfldo Zhoiduh/ Vrfldonrpplvlrq +4<<6e,1 Iru wkh djh0jurxsv dqdo|}hg +lq0

glylgxdov roghu wkdq 8< |hduv, wkh ohyho ri h{shqglwxuhv lv kljkhu wkdq wkrvh suhvhqwhg

lq wdeoh 91<1

Men Women Men Women

17-21 1135 1511 6 9

22-26 1389 3069 7 17

27-31 1195 4859 5 24

32-36 996 4435 5 24

37-41 1109 3663 6 20

42-46 1284 3038 7 16

47-51 1801 2775 9 14

52-56 1866 2366 12 16

57-61 1988 2754 16 21

62-66 169 271 2 2

67-71 258 418 3 3

72-76 304 535 4 5

77-101 1770 6

Total - Million Dkr. Per head - 1000 Dkr.

Wdeoh= 9143= Sxeolf wudqvihuv

Djh ghshqghqw sxeolf wudqvihuv lqfoxgh h{shqvhv wr pdwhuqlw| ohdyhv vfkhphv/ hduo|



Wd{ udwhv <8

uhwluhphqw shqvlrq5/ fklog fduh wudqvihuv wr idplolhv zlwk fkloguhq ohvv wkdq 4; |hduv/

dqg hgxfdwlrq ehqh�wv1 Vrfldo uhwluphqw shqvlrq dqg hduo| uhwluhphqw shqvlrq duh qrw

lqfoxghg1 Wkhvh wudqvihuv duh prvwo| gluhfwhg wrzdugv djhjurxsv zkr ehorqj wr wkh

zrun irufh dqg wkhuhiruh kdyh whqghqf| ghfuhdvh lq wkh surmfwlrq shulrg gxh wr wkh

djhlqj ri wkh srsxodwlrq1

917 Wd{ udwhv

Wd{ udwhv duh dvvxphg wr eh h{rjhqrxv xqwlo 5338/ zklfk lv wkh shulrg zkhuh wkh

dgmxvwphqw lq wkh wd{ udwhv duh dqqrxqfhg lq wkh uhfhqw wd{ uhirup dfw ri 4<<;1 Lq

wklv shulrg gl�huhqfhv lq ehwzhhq jryhuqphqw h{shqglwxuhv dqg wkh wd{ wrwdo uhyhqxh

lqfuhdvhv wkh sxeolf ghew16 Iurp 5338 wkh lqfrph wd{ udwh lv dvvxph wr eh hqgrjhqrxv

dv h{sodlqhg lq fkdswhu 71

1995 1996-2000 2001-2005 Henceforth

Wage income * 42.7 41.2 39 Endogenous

Pay roll tax 6.0 7.8 8.0 8.0

Unemployment benefits 31.6 29.7 27.5 Endogenous

Social pensions 28.6 26.7 24.5 Endogenous

Disablement pensions 35.5 32.9 30.4 Endogenous

Retirement pensions ** 39.1 36.1 33.6 Endogenous

Private pensions 40 40 40 40

1RWH����,QFOXVLYH�ODERU�PDUNHW�FRQWULEXWLRQ�UDWH��SD\�UROO�WD[�

�����������7KLV�WD[�UDWH�LV�DOVR�XVHG�ZKHQ�FDOFXODWLQJ�WKH�IRUP�VSRXVH�SHQVLRQV��$73�SHQVLRQ��

��������������DQG�FLYLO�VHUYDQWV�SHQVLRQ�

Wdeoh 9144= Wkh lqlwldo wd{ udwhv

Wkh h�hfwlyh dyhudjh wd{ udwh rq zdjh lqfrph lqfoxvlyh oderu pdunhw frqwulexwlrq

wd{ lv fdofxodwhg iurp wkh wd{ v|vwhp dqg wkh glvwulexwlrq ri shuvrqdo lqfrph lq

4<<8 +xvlqj 8333 Gnu1 lqwhuydov,1 Wkh h�hfwlyh dyhudjh wd{ udwh lv fdofxodwhg jlyhq dq

dvvxpswlrq wkdw wkh uhohydqw zdjh lqfrph kdv wr eh dw ohdvw dv kljk dv wkh pd{lpxp

dqqxdo xqhpsor|phqw ehqh�wv lq 4<<81 +zklfk lv dssur{lpdwho| 463/333 Gnu1, Iru wkh

iruhfdvw shulrg wd{ udwh duh fdofxodwhg e| lqwurgxflqj qhz wd{ udwhv dqg hydoxdwlqj

5Hduo| uhwluhphqw shqvlrq gl�huv iurp hduo| uhwluhphqw ehqh�wv1 Wkh iruphu lv dzdughg wr lqgl0
ylgxdov gxh wr odfn ri zrunlqj delolwlhv1 Wkhuh duh qr djh uhtxluhphqwv lq wklv vfkhph1 Wkh odwwhu
lv d jhqhudo hduo| uhwluhphqw vfkhph iru lqglylgxdov zkr kdyh ehhq phpehu ri wkh xqhpsor|phqw
lqvxudqfh vfkhph iru dw ohdvw 58 |hduv dqg zkr duh dw ohdvw 93 |hduv rog1

6Lq idfw wkh ghew lv qrw lqfuhdvhg dv wkh uhyhqxh iurp wkh wd{hv duh dgmxvwhg wr dffrxqw iru wkh
idfw wkdw wkh wd{ v|vwhp lq GUHDP fdqqrw ixoo| fdswxuh wkh h�hfw ri wkh uhfhqw wd{ uhirup1
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wkh lqfrph eudfnhwv dw wkh 4<<8 sulfh ohyho1 Lpsolflwo| wkh uhodwlyh glvwulexwlrq ri

shuvrqdo lqfrph iurp 4<<8 lv wkhuhiruh dvvxphg wr eh frqvwdqw1

Wkh ghyldwlrq lq wkh h�hfwlyh dyhudjh wd{ udwh iru rwkhu lqfrph fdwhjrulhv lv sduwo|

gxh wr wkh idfw wkdw wkhvh lqfrph fdwhjrulhv duh qrw vxemhfw wr wkh oderu pdunhw

frqwulexwlrq wd{/ dqg sduwo| gxh wr gl�huhqw dvvxpswlrqv frqfhuqlqj wkh uhohydqw sduw

ri wkh wrwdo glvwulexwlrq ri wkh shuvrqdo lqfrph iru wkh w|sh ri lqfrph lq txhvwlrq1

Wkh h�hfwlyh dyhudjh wd{ udwh ri xqhpsor|phqw ehqh�wv lv fdofxodwhg dv wkh dyhudjh

wd{ udwh iru d shuvrq zkr uhfhlyhv wkh dqqxdo pd{lpxp xqhpsor|phqw ehqh�w udwh

dqg kdv qr rwkhu w|shv ri shuvrqdo lqfrph1

Wdeoh 9145 vkrzv wkh shuvrqdo fdslwdo lqfrph wd{ udwhv1 Wkh wd{ udwh duh fdofxodwhg

dv h{sodlqhg lq Nqxgvhq hw do1 +4<<;,

Year Interest income tax rate Dividend tax rate Capital gains tax rate

1995 55.6 27.8 24.8

1996-2000 50.6 25.3 24.3

2001-2005 37.5 23.6 23.0

Henceforth 37.5 23.6 23.0

Wdeoh 9145= Shuvrqdo fdslwdo lqfrph wd{ udwhv

Ilqdoo| wkh uhfhqw dgmxvwphqw ri wkh wd{ uhirup dovr d�hfwv wkh lqgh{dwlrq ri vrfldo

shqvlrqv dqg xqhpsor|phqw ehqh�wv lq wkh shulrg zkhuh wkh dgmxvwphqwv duh skdvhg

lq1 Wkhuhiruh wkh dxwrpdwlf lqgh{dwlrq uxoh/ ghvfulehg lq fkdswhu 7 lv dedqgrqhg lq

wklv shulrg1 Wkh dqqxdo jurzwk udwh lq xqhpsor|phqw ehqh�wv dqg vrfldo shqvlrqv

+phdvxuh lq 4<<8 sulfhv, duh vkrzq lq wdeoh 9146

Year Unemeployment benefits Social pensions

1996-2000 0.0020 0.0036

2001-2005 -0.0017 -0.0009

Henceforth Endogenous Endogenous

1RWH��0HDVXUHG�LQ�IL[HG�SULFHV

Wdeoh 9146= Dqqxdo jurzwk udwh lq xqhpsor|phqw ehqh�wv dqg vrfldo shqvlrqv
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918 G|qdplf fdoleudwlrq

Fdoleudwlrq lv wkh surfhvv zkhuh qxphulfdo ydoxhv duh dvvljqhg wr wkh sdudphwhuv ri

wkh prgho1 Wkh xvxdo vwdwlf surfhgxuh iru fdoleudwlqj FJH0prghov lv ri olwwoh xvh lq

wkh suhvhqw frqwh{w dv wkh Gdqlvk hfrqrp| zdv qrw +hyhq dv d urxjk dssur{lpdwlrq,

lq d vwdwlrqdu| vwdwh +ru vwhdg| vwdwh, lq wkh edvh |hdu ri 4<<817 Wkhuh duh vhyhudo

uhdvrqv iru wklv/ iru lqvwdqfh wkdw wkh vl}h dqg wkh frpsrvlwlrq ri wkh srsxodwlrq

zhuh fkdqjlqj/ dqg dovr wkdw lpsruwdqw vwrfn yduldeohv +�qdqfldo dqg sk|vlfdo dvvhwv,

vkrzhg qrq0vwhdg| dowhudwlrqv1 Lqvwhdg lw lv qhfhvvdu| wr shuirup g|qdplf fdoleudwlrq

ri wkh prgho ghdolqj vshfl�fdoo| zlwk wkh idfw wkdw wkh edvh +fdoleudwlrq, |hdu lv d

whpsrudu| htxloleulxp rq wkh sdwk ri whpsrudu| htxloleuld hyhqwxdoo| frqyhujlqj wr

wkh �qdo vwdwlrqdu| vwdwh +ru vwhdg| vwdwh,1

Lq jhqhudo/ zkhq vroylqj wkh g|qdplf prgho lw lv dvvxphg wkdw wkh shuihfw iruhvhhlqj

djhqwv rswlpl}h mxvw ehiruh wkh hqg ri shulrg }hur pdnlqj wkhlu sodqv iru doo wkhlu

ixwxuh shulrgv1 Wkh prgho lv vroyhg dw rqfh iru doo shulrgv iurp shulrg rqh wr wkh

whuplqdo shulrg zkhuh d vwhdg| vwdwh hyhqwxdoo| kdv ehhq uhdfkhg1 Vrph iruzdug

orrnlqj yduldeohv +wkh ydoxh ri wkh �upv/ wkh zhdowk ri krxvhkrogv dqg wkh vkdgrz

sulfhv ri fdslwdo, duh vroyhg iru +wkh hqg ri, shulrg }hur/ wrr1

Wkh sulqflsoh ri wkh g|qdplf fdoleudwlqj surfhgxuh lv wr xvh wkh g|qdplf prgho wr

jhqhudwh wkh hqwluh g|qdplf sdwk ri wkh hqgrjhqrxv yduldeohv vxemhfw wr wkh idfw wkdw

wkh prgho vroxwlrq iru wkh �uvw shulrg h{dfwo| uhsurgxfhv wkh ydoxhv ri wkh hqgrjhqrxv

yduldeohv lq wkh edvh |hdu gdwd vhw1 Whfkqlfdoo| wklv surfhgxuh lpsolhv wkdw edvh |hdu

revhuydwlrqv ri hqgrjhqrxv yduldeoh duh dgghg wr wkh prgho dv frqvwudlqwv1 Wkhvh

dgglwlrqdo frqvwudlqwv lpso| wkdw d fruuhvsrqglqj qxpehu ri sdudphwhuv lv ghwhuplqhg

hqgrjhqrxvo|1

Wr eh pruh vshfl�f/ zh vhw xs d fdoleudwlrq yduldqw ri wkh prgho/ zklfk frqvlvwv ri wkh

vwdqgdug g|qdplf prgho htxdwlrqv hqkdqfhg zlwk dgglwlrqdo uhvwulfwlrqv iru shulrg

rqh1 Wkh| wdnh wkh irup ri hlwkhu dgglwlrqdo uhvwulfwlrqv wkdw h{rjhqrxvo| �{ vrph

ri wkh +qrupdoo|, hqgrjhqrxv yduldeohv dw wkhlu ydoxh lq wkh edvh |hdu vhw lq shulrg

rqh/ ru ri h{wud htxdwlrqv frqfhuqlqj yduldeohv lq shulrg rqh1 Wkhvh dgglwlrqdo uh0

vwulfwlrqv ghwhuplqh +qrupdoo|, hqgrjhqrxv yduldeohv lq shulrg rqh zklfk duh douhdg|

ghwhuplqhg e| h{lvwlqj/ vwdqgdug htxdwlrqv1 Wklv doorzv iru ghwhuplqlqj d qxpehu

ri sdudphwhuv dqg dgglwlrqdo yduldeohv +fruuhvsrqglqj wr wkh qxpehu ri dgglwlrqdo

7Wkh edvh |hdu ri 4<<8 lv dovr uhihuuhg wr dv wkh fdoleudwlrq |hdu dqg shulrg rqh1
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uhvwulfwlrqv, hqgrjhqrxvo| lq wkh g|qdplf fdoleudwlrq1 Iurp shulrg 5 dqg rqzdugv wkh

g|qdplf fdoleudwlrq prgho lv lghqwlfdo wr wkh vwdqgdug g|qdplf prgho1 Lq frqfoxvlrq/

shulrg rqh lv uhjdughg dv d whpsrudu| htxloleulxp zklfk lv doljqhg wr wkh dfwxdo edvh

gdwd vhw e| dgglwlrqdo uhvwulfwlrqv ydolg iru shulrg rqh rqo|1

Wkh idfw wkdw wkh g|qdplf fdoleudwlrq lv shuiruphg e| vroylqj wkh prgho iru doo shulrgv

dw rqfh lpsolhv wkdw dq| fkdqjh lq wkh ixwxuh ydoxh ri dq h{rjhqrxv yduldeoh +h1j1 wkh

srsxodwlrq, iruhvhhq dw wkh hqg ri shulrg }hur d�hfwv wkh rxwfrph ri wkh fdoleudwlrq1

Wklv lv d gluhfw frqvhtxhqfh ri wkh dvvxpswlrq ri shuihfw iruhvljkw1 Ixwxuh vkrfnv wkdw

duh qrw dqwlflsdwhg dw wkh hqg ri shulrg }hur zloo ri frxuvh qrw d�hfw wkh fdoleudwlrq1

Gxh wr wkh iruzdug orrnlqj ehkdylru ri wkh djhqwv ri wkh prgho lw lv kljko| uhohydqw

wr fduhixoo| lqwhusuhw wkh djhqwv h{shfwdwlrqv ri hfrqrplf srolf| lq wkh ixwxuh1 Lq

wkh suhvhqw dqdo|vlv zh dvvxph wkdw wkh djhqwv h{shfw wkdw fxuuhqw uxohv frqfhuqlqj

wkh lqgh{dwlrq ri vrfldo wudqvihuv zloo eh pdlqwdlqhg lq wkh ixwxuh1 Wkh uhdo ydoxh ri

sxeolf vhuylfh wr d shuvrq ri d jlyhq djh dqg jhqghu lv dovr dvvxphg wr uhpdlq dw wkh

lqlwldo ohyho1 Frqfhuqlqj wd{ udwhv lw lv dvvxphg wkdw wkh dqqrxqfhphqw ri ixwxuh wd{

udwhv lq wkh uhfhqw dgmxvwphqw ri wkh wd{ v|vwhp lv fduulhg rxw dv dqqrxqfhg1 Lq wklv

shulrg lw lv h{shfwhg wkdw gl�huhqfhv ehwzhhq wd{ uhyhqxhv dqg sxeolf h{shqglwxuhv duh

�qdqfhg e| fkdqjlqj wkh ghew srvlwlrq ri wkh sxeolf vhfwru1 Diwhu wkh dqqrxqfhphqw

shulrg wkh djhqwv h{shfwv wkdw lqfuhdvhv lq sxeolf h{shqglwxuhv duh �qdqfhg wkurxjk

lqfuhdvhv lq wkh shuvrqdo lqfrph wd{ udwh1

Gdwd iru vrph yduldeohv suhvhqwo| kdv wr eh lpsxwhg e| xvlqj wkh shulrg rqh vroxwlrq

ri wkh prgho wr jhqhudwh wkh edvh |hdu ydoxhv1 Wklv lv hlwkhu ehfdxvh dfwxdo gdwd iru

wkhvh yduldeohv gr qrw h{lvw +h1j1 wkh vwrfn ri kxpdq fdslwdo, ru wkh dfwxdo gdwd duh

frpslohg vr wkdw wkh| duh d srru lqglfdwru ri wkh prgho0uhohydqw frqfhswv +h1j1 wkh

ydoxh ri �upv,1

Wkh pdmrulw| ri sdudphwhuv frqfhuq yluwxdoo| dwhpsrudo htxdwlrqv dqg pd| eh gh0

whuplqhg xvlqj vlqjoh htxdwlrq fdoleudwlrq vlplodu wr wkh vwdqgdug whfkqltxh xvhg

lq vwdwlf prghov1 Krzhyhu/ wkh sdudphwhuv ri jhqxlqh g|qdplf htxdwlrqv uhtxluh d

pruh lqwulfdwh wuhdwphqw1 Zh qrz irfxv rq lpsruwdqw sdudphwhuv zkhuh wkh g|qdplf

fdoleudwlrq gl�huv iurp wkh vwdwlf fdoleudwlrq=8

41 Iru wkh sulydwh surgxfwlrq vhfwru/ wkh vfdoh sdudphwhu/ x� / ri wkh lqvwdoodwlrq

8Wkh surfhgxuh ri lwhp 4 dqg 5 ehorz duh glvfxvvhg lq ghwdlov lq Nqxgvhq hw1do1 +4<<;,1 Wkhuhiruh
wkh| duh rqo| eulh | vnhwfkhg khuh1
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frvwv ixqfwlrq/ +618,/ lv fdoleudwhg e| �{lqj wrwdo sulydwh lqyhvwphqwv dw wkh

dfwxdo 4<<8 ohyho1

51 Iru krxvhkrogv/ wkh ehtxhvw sdudphwhu/ 1/ dqg wkh lqwhuwhpsrudo hodvwlflw| ri

vxevwlwxwlrq/ 7/ ri wkh lqwhuwhpsrudo xwlolw| ixqfwlrq/ +714,/ lv fdoleudwhg mrlqwo|

zlwk wkh vkduhv ri wkh wrwdo �iuhh� zhdowk dw wkh hqg ri shulrg }hur/ �
|f
/ ri doo

jhqhudwlrqv h{fhsw wkh odvw/ e| �{lqj wkh vkduh ri wkh odvw jhqhudwlrqv �iuhh�

dvvhwv dw wlph }hur/ @�2c|f/ dqg wkh jhqhudwlrqv frqvxpswlrq/ �
Kc|�

/ dw shulrg 41

61 Wkh lqlwldo ohyhov ri shqvlrq xqghuwdnlqjv lq wkh oderu pdunhw shqvlrq ixqgv

duh vfdohg vxfk wkdw wkh zhdowk ri wkh shqvlrq ixqg frqyhujh wr d vwdwlrqdu|

vwdwh lq wkh orqj uxq1 Wkh lqlwldo glvwulexwlrq ri wkh shqvlrq xqghuwdnlqjv +wkh

suh0vfdolqj ohyhov, duh fdofxodwhg xvlqj glvdjjuhjdwhg gdwd iurp Gdqlvk oderu

pdunhw shqvlrq ixqgv +vhh wkh vhfwlrq rq shqvlrq xqghuwdnlqjv,1

91814 Uhvxow ri wkh edvh fdvh fdoleudwlrq

Wkhuh duh qxphurxv sdudphwhuv lq wkh prgho/ dqg zh vkdoo rqo| uhsruw wkh prvw

lqwhuhvwlqj1 Wdeoh 9147 vkrzv vrph lpsruwdqw sdudphwhuv �{hg d sulrul1

Wr vdyh frpsxwhu wlph/ wkh prgho lv vroyhg iru 8 |hdu shulrgv1 Lqvwhdg ri pxowlso|lqj

doo  rzv e| 8 zh dgrsw wkh frqyhqwlrq ri nhhslqj doo  rzv xqfkdqjhg/ glylglqj doo

vwrfnv e| 8 wr nhhs wkh uhodwlrq ehwzhhq  rzv dqg vwrfnv fruuhfw1 Fruuhvsrqglqjo|

doo udwhv +lqwhuhvw udwhv hwf1, duh pxowlsolhg e| 8/ l1h1 wkh udwh ri wlph suhihuhqfh dw

31346 iru d 8 |hdu shulrg fruuhvsrqgv wr dq dqqxdo udwh ri 427 shufhqw1

Wkh dvvxphg iruhljq wudgh hodvwlflwlhv duh qxphulfdoo| odujhu wkdq wkh hpslulfdo hvwl0

pdwhv iru Ghqpdun1 Zh dvvhv wkdw wkhuh duh vwurqj wkhruhwlfdo uhdvrqv iru h{shfwlqj

wkh iruhljq wudgh hodvwlflwlhv ri d vpdoo rshq hfrqrp| wr eh odujh lq wkh yhu| orqj

uxq dqg vxvshfw wkdw wkh hpslulfdo hvwlpdwhv rq wlph vhulhv fryhulqj durxqg 63 |hduv

dw prvw xqghuhvwlpdwh wkh hodvwlflwlhv lq wkh 93 |hduv shuvshfwlyh uhohydqw khuh1 Wkh

iruhljq wudgh hodvwlflwlhv duh wkhuhiruh vhw htxdo wr 8 lq devroxwh whupv1
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U Real rate of interest 0.200

θ Rate of time preference 0.013

α Last generations share of free assets at the end of period zero 0.150

ω Household asset composition parameter 1.500

γ Elasticity of labor supply with respect to real reward 0.100

σ ES between value added and materials (both sectors) 0.250

σ ES between capital and labor (both sectors) 0.600

σ ES between dom. and imp. materials in private sector 5.000

σ ES between dom. and imp. materials in gov. sector 5.000

σ ES between dom. and imp. investment goods in private sector 5.000

σ ES between dom. and imp. investment goods in gov. sector 5.000

σ ES between dom. and imp. consumer goods 5.000

ε Numerical export demand elasticity 5.000

ι Convexity of adjustment costs of investments 1.000

J Corporate debt share 0.600

12,t

L<

L<+

3<03

*<03

3,

&3

3,

0

Wdeoh 9147= Lpsruwdqw sdudphwhuv �{hg d sulrul

Wdeoh 9148 glvsod|v wkh uhvxowv ri wkh fdoleudwlrq ri wkh prvw lpsruwdqw sdudphwhuv1

6 Intertemporal elasticity of substitution 0.907

ξ Preference for leaving bequest 2.326

φ Scale parameter of installation costs of investments 2.126

Wdeoh 9148= Lpsruwdqw sdudphwhuv fdoleudwhg



Fkdswhu :

WKH SURMHFWLRQ RI WKH GDQLVK HFRQRP\

Wkh suhvhqw surmhfwlrq vkrxog qrw eh frqvlghuhg d iruhfdvw ri wkh Gdqlvk hfrqrp|1

Wkh wkuhh pdlq uhdvrqv duh= Iluvw/ lpsxovhv iurp wkh iruhljq hfrqrplhv duh dvvxphg

wr eh lghqwlfdo wr wkh lpsxovhv lq wkh lqlwldo shulrg1 Wkxv wkh lqwhuqdwlrqdo lqwhuhvw

udwh uhpdlqv dw dssur{lpdwho| 9 shu fhqw wkurxjk rxw wkh wlph krul}rq/ wkh h{fkdqjh

udwh ylv d ylv wkh wudglqj sduwqhuv lv frqvwdqw wkurxjk rxw/ wkh lqwhuqdwlrqdo lq dwlrq

udwh lv dvvxphg wr uhpdlq dw 5 shu fhqw wkurxjk rxw dqg �qdoo| wkh iruhljq ghpdqg

fxuyhv iru wkh grphvwlf surgxfwv duh dvvxphg wr uhpdlq frqvwdqw erwk zlwk uhvshfw

wr wkh srvlwlrq +l1h1 qr lqfuhdvhg lqwhuqdwlrqdo glylvlrq ri oderu lv dvvxphg, dqg wkh

hodvwlflw|1 Vhfrqg/ wkh suhvhqw dqdo|vlv devwudfwv iurp xqghuo|lqj surgxfwlylw| jurzwk1

Ilqdoo|/ wkh surmhfwlrq dvvxphv d srolf| uhdfwlrq ixqfwlrq wkdw lpsolhv wkdw wkh djh

ghshqghqw ohyho ri erwk sxeolf vhuylfh dqg sxeolf lqfrph wudqvihuv wr krxvhkrogv

uhpdlq dw wkh suhvhqw ohyho shu shuvrq phdvxuhg lq �{hg sulfhv1 Ixuwkhupruh wkh

sxeolf gh�flw dvvxphg wr eh }hur iurp 5338/ gxh wr hqgrjhqrxv lqfuhdvhv +uhgxfwlrqv,

lq wkh lqfrph wd{ udwh1

Wkhuhiruh rqh lqwhusuhwdwlrq lv wkdw wkh surmhfwlrq jlyhv d phdvxuh wkh grphvwlf

uhvsrqvh wr wkh pdmru fkdqjhv lq wkh ghprjudsklf frpsrvlwlrq ri wkh grphvwlf srsx0

odwlrq dqg wkh judgxdo lqfuhdvh lq wkh oderu pdunhw shqvlrq ixqgv jlyhq d idluo| vwdwlf

hfrqrplf srolf| +phdvxuhg e| wkh vhuylfhv wkdw hdfk lqglylgxdo uhfhlyhv, zklfk grhv

qrw lpso| lqfuhdvh lqghewhgqhvv ri wkh sxeolf vhfwru1

Ehiruh wxuqlqj wrzdugv wkh dfwxdo fdofxodwhg hyroxwlrq ri wkh hfrqrp| d ghfrpsrvl0

wlrq ri wkh h{rjhqrxv ghyhorsphqwv lqwr wkuhh edvlf vkrfnv lv suhvhqwhg dorqj zlwk

wkh hfrqrplf uhvsrqvh wr hdfk ri wkh vkrfnv1
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:14 Wkh w|shv ri vkrfnv dqg wkh hfrqrplf lpsdfwv

Wkh ghprjudsklf hyroxwlrq frqvlvwv ri d uhgxfwlrq lq wkh qxpehu ri shuvrqv lq wkh

oderu irufh e| dssur{lpdwho| : wr ; shu fhqw gxulqj wkh qh{w 63 |hduv +vhh fkdswhu

9,1 Dw wkh vdph wlph wkh qxpehu ri shuvrqv zkr duh roghu wkdq 95 |hdu lqfuhdvh

e| dssur{lpdwho| 83 shu fhqw1 Wkh dvvxpswlrq wkdw erwk wkh uhdo ydoxh ri sxeolf

vhuylfh h{shqglwxuhv dqg uhdo sxeolf wudqvihuv duh dvvxphg wr uhpdlq �{hg shu shuvrq

ri d jlyhq djh/ lpsolhv wkdw erwk wrwdo uhdo sxeolf vhuylfh h{shqglwxuhv dqg wrwdo uhdo

sxeolf lqfrph wudqvihuv duh lqfuhdvhg zlwk wkh jurzlqj qxpehu ri hoghuo| shrsoh1

Gxulqj shulrg xqwlo 5363 wkh frqwulexwlrqv wr oderu pdunhw shqvlrq vfkhphv lqfuhdvh

e| dssur{lpdwho| 83 shu fhqw iurp wkh ohyho lq 4<<81 Shqvlrq uhfhlswv iurp wkh shqvlrq

ixqgv duh h{shfwhg wr lqfuhdvh e| doprvw 633 shu fhqw lq wkh vdph shulrg1

Wkh uhgxfwlrq lq wkh oderu irufh pd| eh frqvlghuhg d iruhvhhq vxsso| vlgh vkrfn wr

wkh hfrqrp|1 Erwk wkh lqfuhdvh lq wkh sxeolf h{shqglwxuhv wkdw lv dvvrfldwhg zlwk wkh

lqfuhdvh lq wkh qxpehu ri hoghuo| dqg wkh jurzlqj vljql�fdqfh ri wkh shqvlrq ixqg

pd| eh lqwhusuhwhg dv d iruhvhhq ghpdqg vkrfn wr wkh hfrqrp|1

:1414 Txdolwdwlyh h�hfwv ri wkh vxsso| vkrfn

Li wkh uhgxfwlrq lq wkh oderu irufh lv frqvlghuhg shupdqhqw +dqg iru h{srvlwlrqdo

vlpsolflw| d rqfh dqg iru doo vkrfn, wkhq wkh lpsdfw h�hfw lv d shupdqhqw lqzdug

vkliw lq wkh djjuhjdwh oderu vxsso| ixqfwlrq1 Rq lpsdfw wklv lpsolhv wkdw surgxfhu

uhdo zdjhv duh lqfuhdvhg dqg wkh ghpdqg iru oderu lv uhgxfhg1 Wkh �upv h{shfw +zlwk

fhuwdlqw|, wkh qhz srvlwlrq ri wkh djjuhjdwh oderu vxsso| fxuyh wr eh shupdqhqw1

Wklv lpsolhv wkdw wkh �upv iruhvhh d shupdqhqw uhgxfwlrq lq wkh pdujlqdo surgxfw

ri fdslwdo gxh wr wkh orzhu ghpdqg iru oderu1 Wklv lqgxfhv wkh �upv wr uhgxfh wkh

fxuuhqw ohyho ri lqyhvwphqw/ dv wkh �upv duh idfhg zlwk frqyh{ frvw ri lqvwdoodwlrq

ri fdslwdo dqg wkhuhiruh duh xqdeoh wr sur�wdeo| uhgxfh wkh fdslwdo vwrfn rq lpsdfw1

Wkh frqvhtxhqfh iru grphvwlf surgxfwlrq lv wkdw lw gursv rq lpsdfw dqg lv judgxdoo|

ixuwkhu uhgxfhg ryhu wlph dv wkh vwrfn ri fdslwdo judgxdoo| ghfuhdvhv wr wkh qhz

vwdwlrqdu| ohyho1

Li qr sduw ri wkh fdslwdo vwrfn zdv lpsruwhg dqg li qr frvwv ri lqvwdoodwlrq ri fdslwdo

zhuh suhvhqw wkh uhgxfwlrq lq wkh fdslwdo vwrfn zrxog lpso| wkdw wkh fdslwdo oderu

udwlr uhpdlqhg xqfkdqjhg dqg wkhuhiruh wkdw wkh uhodwlyh uhgxfwlrq lq rxwsxw zrxog

eh ri vlplodu pdjqlwxgh dv wkh uhgxfwlrq lq wkh oderu irufh1 Krzhyhu/ dv d vljql�fdqw
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sduw ri wkh fdslwdo lv lq idfw lpsruwhg dqg wkh whupv ri wudgh duh lpsuryhg gxh wr wkh

gurs lq grphvwlf surgxfwlrq d uhgxfwlrq lq wkh xvhu frvw ri fdslwdo lv wkh rxwfrph1

Wklv lv hqirufhg e| wkh idfw wkdw wkh frqyh{ frvw ri lqvwdoodwlrq ri fdslwdo lv dvvxphg

wr eh d ixqfwlrq ri wkh jurvv lqyhvwphqwv1 Wkh odwwhu h�hfw lv krzhyhu plqru1 Wkh

uhvxow lv wkdw wkh orqj uxq fdslwdo oderu udwlr lv lqfuhdvhg vr wkdw erwk fdslwdo dqg

surgxfwlrq lv uhgxfhg ohvv wkdw wkh oderu irufh1

Rq wkh ghpdqg vlgh wkh orzhu surgxfwlrq rq lpsdfw dqg wkh h{shfwhg ixuwkhu uhgxf0

wlrq |lhogv d orzhu h{shfwhg lqfrph iru wkh frqvxphuv1 Wkhuhiruh wrwdo frqvxpswlrq

lqlwldoo| gursv1 Wkh wrwdo gurs lq ghpdqg lv vpdoohu wkdq wkh gurs lq surgxfwlrq dqg

d uhgxfwlrq lq wkh edodqfh ri sd|phqwv rq lpsdfw lv wkh frqvhtxhqfh1 Ryhu wlph wklv

edodqfh ri sd|phqw uhgxfwlrq lv judgxdoo| holplqdwhg1 Wkh orqj whup h�hfw lv d uh0

gxfwlrq lq djjuhjdwh frqvxpswlrq1 Wkh frqvhtxhqfh iru wkh orqj uxq vwrfn ri zhdowk

lq wkh hfrqrp| lv qhjdwlyh dv erwk wkh grphvwlf vwrfn ri fdslwdo dqg wkh vwrfn ri

iruhljq dvvhwv lv uhgxfhg1

:1415 Txdolwdwlyh h�hfw ri wkh ghpdqg vkrfn

Lqfuhdvhg h{shqglwxuhv wr sxeolf vhuylfhv

Frqvlghu wkh lqfuhdvh lq wkh qxpehu ri hoghuo| dqg vxssrvh wkdw lw lv d rqfh dqg

iru doo shupdqhqw vkrfn1 Wkh djh glvwulexwlrq ri sxeolf vhuylfhv lqfoxglqj krvslwdov

dqg rwkhu khdowk fduh h{shqvhv kdv d sur�oh wkdw lpsolhv d kljkhu ohyho ri vhuylfh shu

shuvrq iru hoghuo| shrsoh1 Wkhuhiruh sxeolf vhuylfh h{shqglwxuhv lqfuhdvh1 Vlqfh zh

dvvxph wkdw wkh sxeolf vhfwru uxqv d edodqfhg exgjhw wklv lpsolhv wkdw wkh wd{ udwhv

rq qrq0lqwhuhvw lqfrph duh lqfuhdvhg1

Lqfuhdvhg wd{ udwhv kdyh erwk d vxsso| dqg d ghpdqg h�hfw1 Wkh vxsso| h�hfwv ds0

shduv ehfdxvh ri wkh dvvxpswlrq wkdw wkh devroxwh lqfuhdvh lq wkh h�hfwlyh wd{ udwhv

ri gl�huhqw w|shv ri qrq0lqwhuhvw lqfrph lv lghqwlfdo1 Wklv lpsolhv wkdw wkh devroxwh uh0

zdug iurp ehlqj hpsor|hg lv uhgxfhg/ zklfk dffruglqj wr wkh lqglylgxdo oderu vxsso|

ixqfwlrq uhgxfhv wkh oderu vxsso| ri hdfk lqglylgxdo1 Wkhuhiruh sulydwh surgxfwlrq lv

uhgxfhg rq lpsdfw dqg wkh uhgxfwlrq lv lqfuhdvhg ryhu wlph dorqj zlwk wkh judgxdo

uhgxfwlrq lq wkh sulydwh fdslwdo vwrfn1 Sxeolf surgxfwlrq lv lqfuhdvhg gxh wr wkh lq0

fuhdvhg ghpdqg iru sxeolf vhuylfhv dqg wklv ohdgv wr dq lqfuhdvh lq sxeolf hpsor|phqw

dqg lq wkh sxeolf vwrfn ri fdslwdo1 Wrwdo hpsor|phqw lv uhgxfhg zkhuhdv wkh h�hfw rq

wkh wrwdo fdslwdo vwrfn lv dpeljxrxv1
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Wkh h�hfw rq ghpdqg iru sulydwh frqvxpswlrq lv qhjdwlyh zklfk lv gxh wr d grplqdwlqj

qhjdwlyh lqfrph h�hfw vwhpplqj iurp wkh shupdqhqwo| lqfuhdvhg wd{ udwh1 Wklv dovr

whqgv wr uhgxfh sulydwh vdylqjv1 Wkh uhgxfhg vdylqjv duh ixuwkhu hqirufhg e| wkh idfw

wkdw wkh devroxwh uhgxfwlrq lq glvsrvdeoh lqfrph lv kljkhu iru jhqhudwlrqv zkr duh lq

wkh oderu irufh1 Wkh orqj uxq vwrfn ri zhdowk lv uhgxfhg gxh wr wkh shupdqhqwo| orzhu

dffxpxodwlrq ri vdylqjv1

Lqfuhdvhg sxeolf wudqvihuv wr shqvlrqhuv

Wkh lqfuhdvh lq wkh qxpehu ri hoghuo| dovr lqfuhdvh sxeolf wudqvihuv wr krxvhkrogv1

Wkh devroxwh grplqdwlqj h�hfw rq wudqvihuv lv wkh lqfuhdvh lq sxeolf shqvlrq1 Djdlq

wklv lv �qdqfhg wkurxjk kljkhu wd{hv rq qrq0lqwhuhvw lqfrph1

Vlplodu wr wkh h�hfw ri lqfuhdvhg sxeolf h{shqglwxuhv wkh kljkhu wd{ udwh kdv d qhjdwlyh

vxsso| h�hfw wkdw ohdgv wr orzhu surgxfwlrq dqg fdslwdo vwrfn lq wkh sulydwh vhfwru1

Wkh ghpdqg h�hfw lv krzhyhu gl�huhqw dv qr qhjdwlyh lqfrph h�hfw rq wkh sulydwh

frqvxpswlrq lv suhvhqw/ vlqfh wkh lqfuhdvhg uhyhqxh iurp wd{hv lv vkliwhg edfn wr

wkh krxvhkrog wkurxjk wkh lqfuhdvhg sxeolf wudqvihuv1 Dv glvsrvdeoh zdjh lqfrph

lv uhgxfhg pruh wkdq glvsrvdeoh vrfldo shqvlrqv wkh olih0f|foh prwlyh iru vdylqj lv

uhgxfhg dqg wkhuhiruh wkh orqj uxq h�hfw lv d uhgxfwlrq lq wkh vwrfn ri zhdowk1

Lqfuhdvhg vdylqjv lq oderu pdunhw shqvlrq vfkhphv

Lq prghov zlwk shuihfw iruhvljkw dqg shuihfw fdslwdo pdunhwv olnh GUHDP/ lqwurgxf0

wlrq ri ixoo| ixqghg shqvlrq vfkhphv grhv qrw fkdqjh wkh htxloleulxp shu vh1 Wkh

uhdvrq iru wklv odfn ri h�hfw lv wkdw wkh frqvxphu lv dozd|v lq d srvlwlrq wr eruurz

djdlqvw wkh glvfrxqwhg ydoxh ri ixwxuh lqfrph dv orqj dv wkh frqvrolgdwhg exgjhw

frqvwudlqw lv ixo�oohg1 Wkh shuihfw fdslwdo pdunhw lpsolhv wkdw wkhuh lv d xqltxh diwhu

wd{ lqwhuhvw udwh dqg qrwklqj lv jdlqhg ru orvw zkhq eruurzlqj djdlqvw wkh shqvlrq

vdylqjv1

Wkh Gdqlvk wd{ v|vwhp lpsolhv wkdw lqwhuhvw lqfrph rq shqvlrq vdylqjv uhfhlyh d

wd{ uholhi dqg ixuwkhupruh shqvlrq vdylqjv lpsolhv wkdw d sduw ri wkh wd{ exughq lv

vkliwhg iruzdug lq wlph1 Gxh wr wkh vwuxfwxuh ri wkh ryhuodsslqj jhqhudwlrq prgho

Ulfdugldq htxlydohqfh grhv qrw suhydlo dqg wkhuhiruh wkh iruzdug vkliw pd| d�hfw wkh

htxloleulxp jlyhq wkh srolf| uhvsrqvh uxoh ri jryhuqphqw1 Iru wkhvh wzr uhdvrqv dorqh

rqh vkrxog h{shfw wkh lqwurgxfwlrq ri ixoo| ixqghg oderu pdunhw shqvlrq vfkhphv wr
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dowhu wkh htxloleulxp lq wkh hfrqrp|1

Krzhyhu/ wkh grplqdwlqj h�hfw ri wkh oderu pdunhw shqvlrq vfkhphv lv wkh idfw wkdw

wkh suhfdxwlrqdu| sulqflsohv ri wkh shqvlrq ixqg lpsolhv d orqjhu h�hfwlyh wlph krul}rq

ri wkh shqvlrq ixqg wkdq wkh dvvxphg wlph krul}rq ri wkh krxvhkrogv1 Wklv orqjhu

h�hfwlyh wlph krul}rq ri wkh shqvlrq ixqg lpsolhv wkdw wkh krxvhkrog frqvlghuv d

sduw ri wkh frqwulexwlrqv wr wkh shqvlrq vfkhph dv irufhg vdylqjv1 Wkh phfkdqlvp

lv wkh iroorzlqj= Zkhq wkh krxvhkrog hqwhuv wkh hfrqrp| lw kdv d wlph krul}rq wkdw

lv htxlydohqw wr wkh h{shfwhg olihwlph ri d 4: |hduv rog zrpdq1 Zkhq fkrrvlqj wkh

rswlpdo frqvxpswlrq sdwk wkh phpehuv ri wkh krxvhkrog xvhv wklv wlph krul}rq/

dqg grhv qrw frqvlghu dq hyhqwxdo shulrg diwhu wkh wlph krul}rq kdv h{sluhg1 Wkh

suhfdxwlrqdu| sulqflsohv ri wkh shqvlrq ixqg rq wkh rwkhu kdqg kdv wr wdnh lqwr

dffrxqw wkh idfw wkdw wkh olih wlph ri d shuvrq pd| zhoo h{fhhg wkh h{shfwhg olih wlph

dw wkh wlph ri wkh hqwudqfh wr wkh shqvlrq ixqg1 D sduw ri wkh fdslwdol}hg ydoxh ri

wkh frqwulexwlrqv wkhuhiruh lv uhvhuyhg wr shqvlrq uhfhlswv diwhu wkh h{sludwlrq ri wkh

wlph krul}rq ri wkh krxvhkrog1 Dv wkhvh shqvlrq uhfhlswv grhv qrw d�hfw wkh xwlolw|

ri wkh krxvhkrog wkh shqvlrq vfkhph lv qrw frqvlghuhg edodqfhg iurp wkh srlqw ri

ylhz ri wkh krxvhkrog1 Wkh uhvxow lv wkdw wkh vwrfn ri kxpdq fdslwdo +phdvxuhg xqwlo

wkh h{sludwlrq ri wkh wlph krul}rq, dw wkh djh ri 55 |hdu lv orzhu lq wkh suhvhqfh ri d

oderu pdunhw shqvlrq vfkhph wkdq zlwk wkh devhqfh ri dq| vfkhphv1 Wklv lpsolhv wkdw

fhwhulv sdulexv wkh ohyho ri frqvxpswlrq lv orzhu dw dq| srlqw lq wlph zkhuh wkh shuvrq

kdv srvlwlyh ixwxuh frqwulexwlrqv wr wkh oderu pdunhw shqvlrq vfkhph1 Wkhuhiruh wkh

vdylqjv lq hdfk shulrg lv kljkhu iru hdfk jhqhudwlrq1 Ryhu wlph wkh lqfuhdvhg vdylqjv

jhqhudwhv d kljkhu vwrfn ri zhdowk lq wkh hfrqrp|1

E| wkh dvvxpswlrq wkdw shqvlrq vdylqjv grhv qrw d�hfw wkh oderu vxsso| wkh shqvlrq

vfkhphv kdv qr gluhfw vxsso| h�hfw1 Krzhyhu/ wkhuh lv dq lqgluhfw h�hfw rq wkh frvw

ri fdslwdo ri wkh �upv iurp wkh wd{ uholhi rq fdslwdo lqfrph iurp wkh shqvlrq vdylqjv1

Vlqfh wkh lqvwlwxwlrqdo lqyhvwruv ghwhuplqh wkh ydoxh ri vkduhv wkh wd{ udwhv ri wkhvh

lqyhvwruv hqwhuv wkh �uvw rughu frqglwlrq ri wkh �up1 Frpsduhg wr wkh vlwxdwlrq zhuh

wkh fdslwdo lqfrph wd{ ohyho lv htxdo wr wkh shuvrqdo wd{ udwhv/ wklv kdv rqo| dq

lqvljql�fdqw h�hfw rq wkh frvw ri fdslwdo dv erwk wkh fdslwdo jdlqv wd{ udwh dqg wkh

lqwhuhvw lqfrph wd{ udwh duh orzhu iru lqvwlwxwlrqdo lqyhvwruv1
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Wkh vxp ri doo vkrfnv

Iluvw/ revhuyh wkdw iurp wkh wlph zkhuh wkh djhlqj sureohp ehjlqv wr pdqlihvw lwvhoi

durxqg 5343/ wkhq wkh vxsso| h�hfwv ri doo wkh vkrfnv duh vlplodu= Wkh| doo sxoo lq

wkh gluhfwlrq ri d orzhu oderu vxsso|1 Frqfhuqlqj sulydwh frqvxpswlrq wkh h�hfwv duh

pruh pl{hg dv wkh lqfuhdvh lq wkh sxeolf vhuylfh h{shqglwxuhv/ wkh lqfuhdvhg oderu

pdunhw shqvlrq frqwulexwlrqv/ dqg uhgxfhg oderu vxsso| doo whqg wr uhgxfh sulydwh

frqvxpswlrq rq lpsdfw zkhuhdv wkh lqfuhdvhg lqfrph wudqvihuv whqg wr lqfuhdvh sul0

ydwh frqvxpswlrq1 Lw lv sodxvleoh wr dvvxph wkdw wkh frpelqhg h�hfw ri wkh �uvw

wkuhh vkrfn grplqdwhv1 Lq wkh orqj uxq wkh h�hfw iurp wkh lqfuhdvhg oderu pdunhw

shqvlrq vdylqjv lv uhyhuvhg gxh wr wkh dffxpxodwlrq ri pruh zhdowk zklfk jhqhudwhv

kljkhu frqvxpswlrq ryhu wlph1 Wkhuhiruh wkh qhjdwlyh h�hfwv rq sulydwh frqvxpswlrq

lv judgxdoo| uhgxfhg ryhu wlph1

Frqfhuqlqj wkh �vfdo suhvvxuh iurp wkh lqfuhdvhg ghprjudsklf djhlqj/ zh revhuyh

wkdw lq wkh shulrg diwhu 5373 wkh frpsrvlwlrq ri wkh srsxodwlrq lv h{shfwhg wr uhpdlq

idluo| frqvwdqw zlwk dq lqfuhdvh lq wkh ghprjudsklf djhlqj exughq e| dssur{lpdwho|

73 shu fhqw iurp wkh 4<<8 ohyho1 Dovr wkh srsxodwlrq iurp 4:094 |hdu uhpdlqv idluo|

frqvwdqw dw d ohyho dssur{lpdwho| 8 shu fhqw ehorz wkh 4<<8 ohyho1 Wkhuhiruh h{shqgl0

wxuh suhvvxuh uhpdlqv voljkwo| ehorz wkh ohyho uhdfkhg dw wkh wrs ri wkh djhlqj exughq

lq 53681 Krzhyhu/ wkh judgxdo dqg udwkhu vljql�fdqw lqfuhdvh lq wkh shqvlrq uhfhlswv

iurp wkh shqvlrq ixqg lpsolhv dq dxwrpdwlf lqfuhdvh lq wkh wd{ uhyhqxh ryhu wlph wkdw

frqwlqxhv xqwlo wkh vwhdg| ohyho ri wkh shqvlrq ixqg lv uhdfkhg durxqg |hdu 54331 Wkh

�vfdo exughq rq wkh zrunlqj srsxodwlrq wkhuhiru uhdfkhv d pd{lpxp lq wkh |hdu 5368

+zkhuh wkh ghprjudsklf exughq shdnv, dqg lv judgxdoo| ghfuhdvhg lq wkh iroorzlqj

shulrg1

:15 Txdqwlwdwlyh hfrqrplf h�hfwv ri wkh ghprjudsklf hyroxwlrq

:1514 Wkh pdfurhfrqrplf hyroxwlrq

Wkh suhylrxv vhfwlrq rxwolqhg wkh vxsso| sduw ri wkh h{rjhqrxv ghprjudsklf vkrfn

wr wkh hfrqrp| dv d qhjdwlyh vkrfn1 Lqghhg wklv lv wkh phglxp whup ghyhorsphqw1

Krzhyhu/ lq wkh shulrg xqwlo 5338 wkh oderu irufh lv lqfuhdvlqj dqg wkh lqfrph wd{ udwh

lv uhgxfhg1 Wkh odwwhu lv d frqvhtxhqfh ri wkh wd{ uhirup dfw ri 4<<; +vhh wdeoh 91<1

iru wkh hyroxwlrq lq wkh wd{ udwhv,1 Wklv whqgv wr lqfuhdvh surgxfwlrq dqg djjuhjdwh
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glvsrvdeoh lqfrph lq wkh vkruw uxq1 Wklv lv vwuhqjwkhqhg e| wkh idfw wkdw lqlwldo

qhw lqyhvwphqwv duh srvlwlyh/ wkhuhiruh erwk wkh fdslwdo vwrfn dqg wkh hpsor|phqw

duh lqfuhdvlqj xqwlo 53381 Wklv lqlwldo lqfuhdvh lq surgxfwlrq lpsolhv wkdw surgxfwlrq

jurzv idvwhu wkdq ghpdqg iru wkh grphvwlf jrrg dqg wkhuhiruh d ghwhulrudwlrq lq wkh

whupv ri wudgh lv jhqhudwhg1 Wkh orz uhodwlyh sulfh rq grphvwlf jrrgv frpelqhg zlwk

wkh h{shfwdwlrq ri d idluo| vljql�fdqw grphvwlf sulfh lqfuhdvh lq wkh shulrg diwhu 5343

jhqhudwhv lqwhuwhpsrudo sulfh vshfxodwlrq lq frqvxpswlrq wkdw lpsolhv d whqghqf|

wr lqfuhdvh frqvxpswlrq lq wklv skdvh ri wkh surmhfwlrq dw wkh h{shqvh ri ixwxuh

frqvxpswlrq +lq d shulrg zkhuh frqvxpswlrq ri grphvwlf surgxfwv lv pruh h{shqvlyh,1

Hyhq wkrxjk surgxfwlrq shdnv lq 5338/ djjuhjdwh frqvxpswlrq lv jurzlqj xqwlo 53531

Gxulqj wklv wlph grphvwlf sulfhv duh frqwlqxrxvo| orzhu wkdq lq wkh lqlwldo shulrg/

zklfk lv pdgh srvvleoh e| wkh udwkhu gudpdwlf ghfuhdvh lq lqyhvwphqwv zklfk lq 5353

duh uhgxfhg e| pruh wkdq 43 shufhqw iurp wkh lqlwldo ohyho zkhuhdv wkh fdslwdo vwrfn

lv vwloo kljkhu wkdq wkh ruljlqdo ohyho1

Wkhvh vorz judgxdo fkdqjhv lq wkh vwrfn ri fdslwdo vwrfn duh wkh pdlq frqwulexwru wr

wkh grphvwlf sulfh h�hfw wkdw srvwsrqh wkh ghpdqg vkrfn wr wkh hfrqrp|1 Qhjdwlyh

vxsso| vkrfnv iurp uhgxfhg oderu irufh klw wkh hfrqrp| douhdg| lq 5338 exw wkh

hpsor|phqw uhpdlqv kljkhu wkdq wkh lqlwldo ohyho xqwlo 53481

Revhuyh wkdw wkh txdqwlwdwlyh vl}h ri wkhvh g|qdplf h�hfwv duh frqqhfwhg wr wkh

dvvxpswlrqv +vwdwhg lq wkh lqwurgxfwlrq wr wklv fkdswhu, rq zklfk wkh surmhfwlrq lv

edvhg1 Iluvw/ wkh gurs lq lqyhvwphqw erwk rq lpsdfw dqg lq wkh orqj uxq lv vwuhqjwkhq

e| wkh idfw wkdw qr oderu surgxfwlylw| jurzwk lv suhvhqw lq wkh dqdo|vlv1 D srvlwlyh

oderu surgxfwlylw| jurzwk zrxog lpso| srvlwlyh qhw lqyhvwphqwv lq wkh orqj uxq dqg

wkhuhiruh srvvleo| d ohvv vljql�fdqw gurs lq lqyhvwphqw1 Ixuwkhupruh wkh uhodwlyh sulfh

fkdqjhv ehwzhhq grphvwlf dqg iruhljq jrrgv duh d�hfwhg e| wkh dvvxpswlrq wkdw qr

ghprjudsklf vkrfn klwv wkh iruhljq hfrqrp|14

4Lqfrusrudwlrq ri wkh ghprjudsklf ghyhorsphqw lq wkh uhvw ri wkh zruog pd| hyhq uhyhuvh wkh
h�hfw rq wkh whupv ri wudgh/ dv ghprjudsklf vkrfnv duh h{shfwhg wr eh odujhu lq vhyhudo ri wkh rwkhu
RHFG frxqwulhv wkdw frqvwlwxwh wkh pdmru wudglqj sduwqhuv ri Ghqpdun1
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Private consumption 416 427 422 422 436 454
(2.6) (1.3) (1.4) (4.7) (9.1)

Real GDP 830 862 815 827 825 828
(3.8) (-1.8) (-0.4) (-0.6) (-0.2)

Employment, index 100.0 101.5 92.8 95.7 95.4 95.5
(1.5) (-7.2) (-4.3) (-4.6) (-4.5)

Capital stock 2755 2820 2753 2757 2760 2769
(2.4) (-0.1) (0.1) (0.1) (0.5)

Value of firms 2513 2430 2315 2347 2366 2375
(-3.3) (-7.9) (-6.6) (-5.9) (-5.5)

Foreign assets -266 -101 218 319 455 682

1RWH��7KH�QXPEHUV�LQ�SDUDQWKHVHV�DUH�WKH�SHUFHQWDJH�FKDQJH�FRPSDUHG�WR�WKH�LQLWLWDO�YDOXH

Billion Dkr. 2071-752046-50
New stationary 

state
1995 2001-05 2031-35

Wdeoh :14= G|qdplf hyroxwlrq lq pdlq pdfurhfrqrplf yduldeohv

Iurp durxqg 5353 wr durxqg 5378 wkh ghvfulswlrq ri wkh hfrqrp| lq wkh suhfhglqj

vhfwlrq �wv wkh hyroxwlrq1 Dw wklv srlqw wkh vxsso| h�hfw kdv vwdelol}hg zlwk d uhgxfwlrq

lq wkh qhw0rxwsxw iurp wkh sulydwh vhfwru dw durxqg 6 shu fhqw1 Hpsor|phqw lv durxqg

9 shufhqw orzhu/ zklfk lpsolhv d shupdqhqw uhgxfwlrq lq wkh xqhpsor|phqw udwh

dw derxw 4 shu fhqw1 Wkh fdslwdo vwrfn ri wkh sulydwh vhfwru uhpdlqv doprvw dw wkh

lqlwldo ohyho zkhuhdv wkh sxeolf fdslwdo vwrfn lv lqfuhdvhg e| 7 shu fhqw gxh wr wkh

dvvxpswlrq ri d �{hg fdslwdo rxwsxw uhodwlrq lq wkh sxeolf vhfwru1 Wkh lpsolfdwlrq

lv wkdw wkh fdslwdo oderu udwlr lq wkh sulydwh vhfwru lv shupdqhqwo| lqfuhdvhg gxh wr

wkh fkdqjh lq wkh ghprjudsklf frpsrvlwlrq1 Wklv h�hfw dsshduv +pdlqo|, gxh wr wkh

srvlwlyh whupv ri wudgh h�hfw wkdw iroorzv iurp wkh idfw wkdw grphvwlf surgxfwlrq

lv uhgxfhg uhodwlyh wr grphvwlf ghpdqg iru wkh grphvwlf jrrg1 Dv wkh fdslwdo vwrfn

sduwo| frqvlvwv ri lpsruwhg jrrgv wkh uhodwlyh sulfh ri lqyhvwphqw wr grphvwlf rxwsxw

lv ghfuhdvhg e| : shu fhqw iurp wkh lqlwldo ohyho1 Wkh jhqhudwhv d uhgxfwlrq lq wkh

xvhu frvw ri fdslwdo wkdw h{sodlqv wkh revhuyhg lqfuhdvh lq wkh fdslwdo oderu udwlr1 Wkh

hyroxwlrq lq wkh fdslwdo oderu udwlr lq wkh sulydwh vhfwru lv vkrzq lq Iljxuh :141 Plohv

+4<<<, dovr uhsruwv dq lqfuhdvh lq wkh fdslwdo oderu udwlr iru wkh Xqlwhg Nlqjgrp dv d

frqvhtxhqfh ri wkh djhlqj srsxodwlrq1 Krzhyhu/ lq klv vlqjoh jrrg prgho wkh lqfuhdvhg

fdslwdo oderu udwlr lv gxh wr d uhgxfwlrq lq wkh lqwhuqdwlrqdo udwh ri lqwhuhvw jhqhudwhg

e| wkh fkdqjlqj srsxodwlrq lq wkh RHFG frxqwulhv1 Lw lv lqwhuhvwlqj wr revhuyh wkdw

wkh suhvhqw +kljkhu, orqj uxq ohyho ri wkh fdslwdo oderu udwlr lv frpsdudeoh wr wkh

uhsruwhg ohyho ri wkh fdslwdo oderu udwlr iru wkh XN lq wkh hljkwlhv dqg qlqhwlhv1
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Iljxuh :14= Wkh fdslwdo oderu udwlr lq sulydwh vhfwru

Wkh ghpdqg h�hfw vwduwv sxoolqj wkh grphvwlf ghpdqg xszdug iurp 53681 Wkhuh duh

wzr uhdvrqv iru wklv= Iluvw/ wkh ghprjudsklf djh0exughq shdnv dw wklv srlqw1 Iurp 5368

wr 5383 wkh qxpehu ri hoghuo| lv uhgxfhg e| 43 shu fhqw dqg wkh qxpehu vwdelol}hv

durxqg wkh 5383 ohyho1 Wkhuhiruh wkh suhvvxuh iurp lqfuhdvhg h{shqglwxuhv lv uhgxfhg

dqg wkh wd{0udwh rq qrq0lqwhuhvw lqfrph pd| eh uhgxfhg1 Vhfrqg/ wkh lqfuhdvhg oderu

pdunhw shqvlrqv dovr lpso| wkdw wkh �qdqflqj exughq ri wkh zrunlqj jhqhudwlrqv pd|

eh uhgxfhg dv wkh wd{ uhyhqxh iurp shqvlrq uhfhlswv nhhs lqfuhdvlqj xqwlo durxqg 54331

Vlpxowdqhrxvo| wkh lqfuhdvhg lqfrph ri yhu| rog shqvlrqhuv dqg wkh h{shfwhg ixwxuh

lqfrph wr ixwxuh shqvlrqhuv lpso| wkdw grphvwlf frqvxpswlrq vwduw ulvlqj iurp wkh

orfdo plqlpxp lq 53881

Lq wkh yhu| orqj uxq grphvwlf djjuhjdwh surgxfwlrq lv doprvw frqvwdqw hyhq li hpsor|0

phqw kdv ehhq uhgxfhg e|pruh wkdq 7 shu fhqw1 Dw wkh vdph wlph sulydwh frqvxpswlrq

lv lqfuhdvhg e| < shu fhqw1 Wklv srvlwlyh orqj uxq h�hfw rq frqvxpswlrq lv jhqhudwhg

e| wkh lqfuhdvhg vdylqjv udwh wkdw iroorzv iurp wkh lqfuhdvhg frqwulexwlrqv wr wkh

oderu pdunhw shqvlrq ixqg1 Wklv jhqhudwhv d kljkhu vwrfn ri zhdowk lq wkh hfrqrp|

zklfk fkdqjhv wkh iruhljq dvvhw srvlwlrq iurp d gh�flw wr d uhodwlyho| odujh vxusoxv/

vhh wdeoh :141

:1515 Hyroxwlrqv lq vdylqjv dqg zhdowk

Lw lv d zlghvsuhdg suhvxpswlrq wkdw wkh ghprjudsklf ghyhorsphqw zloo lqgxfh d uh0

gxfwlrq lq wkh lqwhuhvw udwh/ vhh h1j1 Plohv +4<<<,1 Wklv pd| eh wdnhq wr lpso| wkdw

wkh h{shfwhg ghpdqg iru fdslwdo lv uhgxfhg uhodwlyh wr wkh h{shfwhg vxsso| ri fdslwdo1
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Wkh ghpdqg iru fdslwdo lv qhjdwlyho| d�hfwhg e| wkh uhgxfwlrq lq wkh oderu irufh1 Rq

wkh rwkhu kdqg wkh vxsso| ri fdslwdo pd| eh qhjdwlyho| d�hfwhg e| wkh idfw wkdw dq

lqfuhdvhg qxpehu ri shuvrqv ehfrph shqvlrqhuv dqg wkhuhiruh sduwo| lv h{shfwhg wr

olyh iurp wkh dffxpxodwhg vwrfn ri zhdowk1 Wkh vwdwhg suhvxpswlrq lpsolhv wkdw wkh

iruphu h�hfw lv grplqdwlqj1

Lq wkh fdvh ri wkh Gdqlvk hfrqrp| wkh dffxpxodwlrq ri zhdowk lv d�hfwhg e| wkh

idfw wkdw wkh ixqghg shqvlrq v|vwhp lv lq d jurzlqj skdvh lq wkh shulrg zkhuh wkh

ghprjudsklf wudqvlwlrq wdnhv sodfh1 Lq wkh suhvhqw vlpxodwlrq wkh ixqghg shqvlrq

v|vwhp d�hfwv wkh wrwdo dffxpxodwlrq ri wkh sulydwh vhfwru iru wzr uhdvrqv1 Iluvw/ wkh

judgxdoo| lqfuhdvhg dprxqw ri ghihuuhg wd{dwlrq dorqj zlwk wkh srolf| uhdfwlrq uxoh

wkdw wkh jryhuqphqw uxqv d edodqfhg exgjhw jlyhq wkh fxuuhqw wd{ uhyhqxh lpso| wkdw

wkh jryhuqphqw dffxpxodwhv d srvlwlyh dvvhw ri rxwvwdqglqj ixwxuh wd{hv lq wkh sulydwh

vhfwru1 Vhfrqg wkh idfw wkdw sduw ri wkh vdylqjv lq wkh shqvlrq ixqg lv frqvlghuhg irufhg

vdylqjv e| wkh sulydwh djhqwv lpsolhv dq lqfuhdvh lq wkh dffxpxodwlrq ri zhdowk dorqj

zlwk wkh lqfuhdvhg dffxpxodwhg vwrfn ri frqwulexwlrqv1

Rq wkh rwkhu kdqg wkh lqfrph ri wkh hfrqrp| lv srvlwlyho| d�hfwhg e| wkh whupv

ri wudgh h�hfwv phqwlrqhg lq wkh suhylrxv vxevhfwlrq1 Wkh hyroxwlrq lq wkh sulydwh

zhdowk wr sulydwh lqfrph +qhw ri wd{, lv vkrzq lq �jxuh :15 dorqj zlwk wkh hyroxwlrq

ri wkh sduw ri wkh sulydwh zhdowk wkdw lv qhlwkhu dffxpxodwhg lq oderu pdunhw shqvlrq

vfkhphv qru sulydwh shqvlrq vfkhphv1 Wkh �jxuh vkrzv wkdw wkh wrwdo sulydwh zhdowk

+lqfoxglqj wkh ghihuuhg wd{dwlrq, wr lqfrph lv lqfuhdvlqj iurp d idfwru : wr d idfwru

; lq wkh shulrg zkhuh wkh oderu pdunhw shqvlrq v|vwhp pdwxuhv/ l1h1 xqwlo durxqg

54331 Lq wkh vdph shulrg wkh �iuhh� vwrfn ri �qdqfldo zhdowk ri wkh sulydwh vhfwru

uhodwlyh wr lqfrph +qhw ri wd{, lv uhgxfhg iurp d idfwru 9 wr d idfwru 6 uh hfwlqj

wkh idfw wkdw wkh djhqwv lq wkh sulydwh vhfwru vxevwlwxwhv �iuhh� vdylqjv iru vdylqjv

lq shqvlrq duudqjhphqwv1 Wkh �jxuh lqglfdwhv wkdw durxqg |hdu 5433 pruh wkdq kdoi

ri wkh sulydwh zhdowk +lqfoxglqj ghihuuhg wd{hv, wdnhv wkh irup ri ixqghg shqvlrq

vdylqjv1
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Total wealth Household wealth

Iljxuh :15= Udwlr ri zhdowk wr lqfrph +qhw ri wd{,

Wkh vdph ghyhorsphqw phdvxuhg dv wkh udwlr ri vdylqjv wr lqfrph +qhw ri wd{, lv

vkrzq lq Iljxuh :161 Vdylqjv duh gh�qhg dv fkdqjhv lq wkh vwrfn ri zhdowk1
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Total saving Household saving

Iljxuh :16= Udwlr ri vdylqjv wr lqfrph +qhw ri wd{,

:1516 Hyroxwlrq lq wkh �vfdo suhvvxuh

Lq wklv vhfwlrq zh irfxv rq wkh sxeolf h{shqglwxuhv dqg lqfrph1 Wdeoh :151 dqg wdeoh

:16 ehorz +zklfk duh uhshwlwlrqv ri wdeoh 414 dqg 415, jlyh dq ryhuylhz
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Billion Dkr. 1995 2001-05 2031-35 2046-50 2071-75
New stationary 

state

Social security pension 73 74 114 99 101 102

Civil servants pension, ATP, LD 15 22 42 42 42 42

Age-dependent public service 155 162 193 188 186 188

Age-dependent public transfers 45 43 47 46 46 46

7RWDO�DJH�GHSHQGHQW�SXEOLF�H[SHQGLWXUHV ��� ��� ��� ��� ��� ���

Other expenditures 135 129 129 128 128 128

Total public expenditures 423 431 525 503 502 506

Gross domestic product (GDP) 969 1001 995 996 1002 1016

Total public expenditures as percent of GDP 43.7 43.0 52.7 50.5 50.1 49.8

Change in total public expenditures as 
percent of GDP from 1995

-0.6 9.1 6.8 6.5 6.1

1RWH��$YHUDJH�DQQXDO�UDWHV��GHIODWHG�E\�IRUHLJQ�SULFH�OHYHO

Wdeoh :15= Sxeolf h{shqglwxuhv dqg Jurvv Grphvwlf Surgxfw

Billion Dkr. 1995 2001-05 2031-35 2046-50 2071-75
New stationary 

state

Tax on labor market pensions 5 5 20 30 36 35

Tax on civil servants pensions, ATP, LD 6 8 17 16 15 14

Tax on private pension schemes 7 5 13 12 13 13

Tax on social security pensions 21 18 37 28 27 26

Other revenues 381 395 438 417 412 418

7RWDO�UHYHQXH ��� ��� ��� ��� ��� ���

Effective average wage-income tax rate 42.7 39.0 47.0 43.2 40.9 39.6

1RWH��$YHUDJH�DQQXDO�UDWHV��GHIODWHG�E\�IRUHLJQ�SULFH�OHYHO

Wdeoh :16= Hyroxwlrq lq sxeolf uhyhqxhv

Iurp wdeoh :151 zh revhuyh wkdw wrwdo djh0ghshqghqw h{shqglwxuhv lqfuhdvh e| dssur{0

lpdwho| 66 shufhqw ru 43: eloo Gnu1 +lq �{hg iruhljq sulfhv, iurp 4<<8 wr wkh shdn lq

5364053681 Wklv �jxuh ryhuhvwlpdwhv wkh dfwxdo lqfuhdvh dv wkh dxwrpdwlf uhgxfwlrq lq

vrfldo shqvlrqv gxh wr lqfuhdvhg oderu pdunhw shqvlrqv lv qrw lqfoxghg1 Ixuwkhupruh/

glvuhjduglqj wkh lqfuhdvh lq wkh shqvlrq iurp wkh �A� shqvlrq ixqg wkh lqfuhdvh lq

djh0ghshqghqw sxeolf h{shqglwxuhv uhgxfhv wr 58 shufhqw lq wkh vdph shulrg1 Wklv

grhv krzhyhu qrw d�hfw wkh jhqhudo frqfoxvlrq zklfk lv wkdw li ixwxuh jhqhudwlrqv duh
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wr h{shfw wkh vdph ohyho ri sxeolf vhuylfh dqg sxeolf lqfrph wudqvihuv wkhq wkhuh zloo

h{lvw d vxevwdqwldo qhhg iru dgglwlrqdo uhyhqxh wr wkh sxeolf vhfwru li lqfuhdvhg lqghew0

hgqhvv lv wr eh dyrlghg1 Lq wkh shulrg diwhu 5368 �vfdo suhvvlrq lv uhgxfhg gxh wr wkh

uhgxfhg qxpehu ri shqvlrqhuv1 Iurp wdeoh :15 rqh revhuyhv wkdw erwk vrfldo shqvlrqv

dqg djh ghshqghqw sxeolf wudqvihuv duh uhgxfhg1 Wrwdo sxeolf h{shqglwxuhv dv shufhqw

ri JGS lv uhgxfhg iurp 86 shufhqw lq 5364068 wr durxqg 83 lq wkh qhz vwdwlrqdu|

vwdwh1 Wkhuhiruh wkh orqj uxq frvwv ri wkh ghprjudsklf ghyhorsphqw lv vljql�fdqwo|

orzhu wkdq wkh frvw lq wkh shdn shulrg iurp 53640681

Iurp wdeoh :161 zh revhuyh wkdw 426 ri wkh uhyhqxh wkdw lv qhfhvvdu| wr �qdqfh wkh

lqfuhdvhg h{shqglwxuhv +ljqrulqj wkh �A� shqvlrq lqfuhdvh, lv jhqhudwhg iurp lq0

fuhdvhg uhyhqxhv iurp wd{hv rq shqvlrqv lq 53640681 Wkh uhvw ri wkh uhyhqxh kdv wr

eh udlvhg iurp wkh zrunlqj sduw ri wkh srsxodwlrq1

Dv phqwlrqhg wkh surmhfwlrq lv pdgh jlyhq wkh dvvxpswlrq wkdw wkh sxeolf vhfwru

uxqv d edodqfhg exgjhw lq hdfk shulrg dqg wkdw wklv lv grqh e| dgmxvwlqj wkh wd{

udwh rq qrq0lqwhuhvw lqfrph lq hdfk shulrg vwduwlqj iurp 53381 Wkh srolf| uhdfwlrq

uxoh lpsolhv wkdw wkh wd{ udwh lv lqfuhdvhg xqwlo 5368 zkhuh lw shdnv1 Dw wkh shdn wkh

dyhudjh h�hfwlyh wd{ udwh kdv lqfuhdvhg e| 716 shufhqwdjh srlqwv iurp 4<<8 ru ;13

shufhqwdjh srlqw iurp 53381 Diwhu wkh shdn lq 5368 wkh wd{ udwh lv judgxdoo| uhgxfhg1

Lq 5383 wkh wd{ udwh lv doprvw edfn dw wkh 4<<8 ohyho1 Wklv lv sduwo| gxh wr wkh uhgxfhg

frvw ri wkh hoghuo| dv d frqvhtxhqfh ri wkh uhgxfwlrq lq wkh qxpehu ri hoghuo| dqg

sduwo| gxh wr lqfuhdvhg wd{ uhyhqxh iurp oderu pdunhw shqvlrq uhfhlswv1 Wkh lqfuhdvh

lq wkh wd{edvh frqwlqxhv eh|rqg 5383 dqg lq wkh qhz vwdwlrqdu| vwdwh wkh h�hfwlyh

dyhudjh lqfrph wd{ udwh lv doprvw uhfhg wr wkh plqlpxp ohyho iurp 5334053381

Wkxv wkh �qdqflqj exughq ri wkh ghprjudsklf djh0exughq lv lq idfw whpsrudu| 0

dowkrxjk wkh whpsrudu| shulrg odvw iru 83 |hduv 0 hyhq li wkh ghprjudsklf exughq

lv shupdqhqwo| lqfuhdvhg1 Wklv ihdwxuh lv h{sodlqhg e| wkh lqfuhdvhg wd{ edvh gxh wr

wkh idfw wkdw judgxdoo| wkh shqvlrq uhfhlswv h{fhhgv wkh shqvlrq frqwulexwlrqv1 Wklv

lv hqirufhg e| wkh idw wkdw sduw ri wkh shqvlrq uhfhlswv iroorzv iurp wkh irufhg vdylqjv

lq wkh oderu pdunhw shqvlrq vfkhphv1

Vlqfh wkh sxeolf h{shqglwxuhv shdn udwkhu udslgo| iurp 5353 wr 5368 dq dowhuqdwlyh

srolf| uhvsrqvh uxoh kdv ehhq lqwurgxfhg dv d vxusulvh vkrfn lq 53381 Wkh dowhuqdwlyh

uxoh lv wkdw wkh ghprjudsklf djh0exughq lv �qdqfhg wkurxjk d frqvwdqw wd{ udwh rq

qrq0lqwhuhvw lqfrph iurp 5343 wr 53781 Lq wklv zd| wkh �qdqflqj exughq lv vwuhwfkhg

rxw ryhu 43048 h{wud |hduv ehiruh wkh dfwxdo exughq dsshdu1 Wkhuhiruh wkh srolf|
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lpsolhv vxevwdqwldo exgjhw vxusoxvhv lq wkh �uvw sduw ri wkh shulrg1 Wklv srolf| lp0

solhv wkdw wkh wd{ udwh mxpsv 8 shufhqwdjh srlqwv iurp wkh 5338 ohyho +ru uhpdlq 418

shufhqwdjh srlqw deryh wkh 4<<8 ohyho,1

:1517 Olih f|foh lqfrph iru d vshfl�f jhqhudwlrq

Wklv vhfwlrq suhvhqwv wkh frpsrvlwlrq ri wkh olih f|foh lqfrph iurp gl�huhqw vrxufhv1

Dv vshfl�hg lq fkdswhu 7 wkh qrq lqwhuhvw lqfrph ri lv wkh vxp ri lqfrph iurp vhyhudo

vrxufhv1 Revhuyh/ wkdw zh gh�qh shqvlrqv uhfhlswv iurp ixqghg shqvlrq v|vwhpv dv

sduw ri wkh lqfrph sur�oh dqg wkhuhiruh sduw ri wkh kxpdq fdslwdo1 Dv wkh ixqghg

shqvlrq uhfhlsw lv sduwldoo| d uhgxfwlrq lq dffxpxodwhg vdylqjv wkh olih f|foh lqfrph

sur�oh pd| eh plvvshfl�hg iru vrph sxusrvhv1 Iljxuh :17 vkrzv wkh frpsrvlwlrq ri

wkh lqfrph ehiruh wd{ ryhu wkh olih f|foh iru wkh dyhudjh lqglylgxdo zkr duh 4: |hduv

lq 4<<81 Revhuyh wkdw wkh �jxuh grhv qrw lqfoxgh wkh zlwkgudzdo iurp sulydwh shqvlrq

vfkhphv wkdw wdnhv sodfh dw wkh djh ri 9: dqg :5 |hduv1 Lqwhuhvw lqfrph dqg lqkhulwdqfh

iurp wkh sduhqw jhqhudwlrq duh dovr h{foxghg1

Iljxuh :171 vkrzv wkdw lq wkh djh0jurxs iurp 4: wr 94 |hduv zkhuh wkh lqglylgxdo lv lq

wkh oderu irufh/ wkh pdlq frqwulexwru wr wkh wrwdo lqfrph lv lqfrph iurp hpsor|phqw1

Wkh vhfrqg odujhvw frqwulexwru lv djh0ghshqghqw wudqvihuv iurp wkh jryhuqphqw iro0

orzhg e| xqhpsor|phqw ehqh�wv dqg glvdeohphqw dqg vsrxvh shqvlrq iurp wkh oderu

pdunhw shqvlrq v|vwhp1 E| wkh dvvxpswlrq ri wkh prgho wkh djhqw lv irufhg wr uhwluh

dw wkh djh ri 95 |hduv1 Lq wkh iroorzlqj �yh |hdu shulrg wkh djhqw uhfhlyhv hduo| uhwluh0

phqw ehqh�wv dqg glvdeohphqw dqg vsrxvh shqvlrqv iurp wkh oderu pdunhw shqvlrq

vfkhph1 Dv wkh djhqwv wxuqv 9: |hduv kh ru vkh ehfrphv hqwlwohg wr vrfldo shqvlrq

dqg uhwluhphqw shqvlrq iurp ydulrxv ixqghg shqvlrq v|vwhpv1 Wkh lqwhuhvwlqj ihdwxuh

ri wklv olih f|foh lqfrph glvwulexwlrq lv wkdw wkh wrwdo uhsodfhphqw udwh ri shqvlrq wr

wkh shdn lqfrph dv hpsor|hg lv forvh wr 433 shu fhqw1 Rqh vkrxog/ krzhyhu/ nhhs

lq plqg wkdw wkh vrfldo shqvlrq lv ryhuhvwlpdwhg lq wkh vlpxodwlrq1 Wkhuh duh wzr

uhdvrqv iru wklv= Iluvw/ wkh wrwdo h{shqglwxuhv wr hduo| uhwluhphqw ehqh�wv dqg vrfldo

shqvlrq duh dgghg wrjhwkhu dqg glvwulexwhg dv dq htxdo �shqvlrq� shu shuvrq lq wkh

djh0jurxs iurp 95 |hduv1 Krzhyhu/ wkh uhfhlsw shu shuvrq lv kljkhu lq wkh hduo| uh0

wluhphqw ehqh�w v|vwhp wkdq lq wkh shqvlrq v|vwhp1 Vhfrqg/ wkh surmhfwlrq lv edvhg

rq wkh dvvxpswlrq wkdw vrfldo shqvlrq shu lqglylgxdo lv lqgh{hg wr wkh zdjh ohyho exw

rwkhuzlvh xqdowhuhg1 Krzhyhu/ fxuuhqw uxohv ri wkh vrfldo shqvlrq v|vwhp lpso| wkdw d

sduw ri wkh vrfldo shqvlrq lv uhgxfhg zlwk lqfuhdvhg shqvlrq uhfhlswv iurp wkh ixqghg
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shqvlrq v|vwhp1

Wklv lv krzhyhu qrw vx!flhqw wr vxevwdqwldoo| fkdqjh wkh ryhudoo slfwxuh wkdw rq dy0

hudjh wkh vxp ri wkh vrfldo shqvlrq dqg wkh shqvlrq iurp ixqghg shqvlrq v|vwhpv lv

dssur{lpdwho| ri wkh vdph vl}h dv wkh wrwdo dyhudjh lqfrph ri d plggoh0djhg lqgl0

ylgxdo/ zkhq wkh oderu pdunhw shqvlrq v|vwhp kdv +doprvw, uhdfkhg lwv htxloleulxp
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Iljxuh :17= Olih f|foh lqfrph iru dq lqglylgxdo zkr lv 4: |hduv rog lq 4<<8

:16 Ghfrpsrvlwlrq 4= Wkh h�hfw ri wkh oderu pdunhw shqvlrq ixqg

Dv glvfxvvhg lq wkh lqwurgxfwlrq wr wkh suhvhqw fkdswhu wkh hfrqrplf surmhfwlrq lv

frpsrvhg ri wkuhh gl�huhqw vkrfnv= 4, D ghpdqg vkrfn iurp wkh lqfuhdvhg vdylqjv

dqg wkh ghihuuhg wd{hv gxh wr wkh hyroxwlrq ri wkh oderu pdunhw shqvlrq ixqg/ 5, D

ghpdqg vkrfn iurp wkh lqfuhdvhg sxeolf h{shqglwxuhv wr wkh hoghuo| dqg wkh dvvrfldwhg

�qdqflqj wkurxjk kljkhu lqfrph wd{ udwhv/ 6, D vxsso| vkrfn iurp wkh uhgxfhg oderu

irufh gxh wr d orzhu qxpehu ri shuvrqv lq wkh uhohydqw djh0jurxsv1

Lq wkh suhvhqw dqg wkh iroorzlqj vhfwlrqv hdfk ri wkhvh vkrfnv duh holplqdwhg lq wxuq1

Lq wklv zd| wkh pdujlqdo h�hfw rq wkh wrwdo hfrqrp| ri wkh vshfl�f vkrfn pd| eh

uhyhdohg1 Wkh vxp ri wkhvh pdujlqdo h�hfwv gr qrw dgg xs wr wkh wrwdo h�hfw iru vhyhudo
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uhdvrqv/ qrw wkh ohdvw gxh wr d odujh lqwhughshqghqfh ehwzhhq wkh vkrfnv1 Krzhyhu/

wkh ghfrpsrvlwlrq grhv |lhog d frqvlghudeoh lqvljkw lqwr wkh uhodwlyh lpsruwdqfh ri

hdfk ri wkh hohphqwv lq wkh wrwdo h{rjhqrxv hyroxwlrq1

Lq wkh suhvhqw vhfwlrq d vlpxodwlrq ri wkh hfrqrp| zlwkrxw frqwulexwlrqv wr wkh ixqghg

oderu pdunhw shqvlrq v|vwhp lv suhvhqwhg1 Wkh h{shulphqw lv shuiruphg dv d srolf|

fkdqjh zklfk lv dqqrxqfhg xowlpr 5338 dqg hqdfwhg iurp 53391 Wklv lpsolhv wkdw wkh

vwrfn pdunhw lv doorzhg wr fohdu frqglwlrqhg rq wkh qhz lqirupdwlrq dw wkh hqg ri

5338 dqg d mxps lq wkh ydoxh ri �up wkhuhiruh lv revhuyhg1 Wkh srolf| fkdqjh uhpryhv

wkh wd{ uholhi rq frqwulexwlrqv wr wkh oderu pdunhw shqvlrq v|vwhp dqg wkhuhiruh

frqwulexwlrq wr wkh v|vwhp lv vhw wr }hur iurp 533915 Wkhuhiruh shqvlrq uhfhlswv duh

judgxdoo| uhgxfhg dv wkh qhz jhqhudwlrqv ri shqvlrqhuv kdyh d frqwulexwlrq shulrg

wkdw judgxdoo| ehfrphv vkruwhu1

Fxuuhqw uxohv ri lqgh{dwlrq/ vhh h1j1 uhodwlrq +714<,/ lpso| wkdw sxeolf wudqvihuv duh

lqgh{hg wr wkh zdjh udwh qhw ri frqwulexwlrqv wr wkh oderu pdunhw shqvlrq v|vwhp1

Khqfh d uhgxfwlrq lq wkh frqwulexwlrq udwh zloo jhqhudwh dq lqfuhdvh lq sxeolf wudqvihuv1

Dv wklv lv qrw wkh lqwhqwlrq ri wkh h{shulphqw zh vlpso| �{ wkh ohyho ri wkh wudqvihuv

lq wkh shulrg iurp 5339043 wr wkh ohyho wkdw zrxog kdyh dsshduhg lq fdvh ri qr vkrfn1

Iru wkh iroorzlqj shulrgv zh dvvxph wkdw sxeolf wudqvihuv duh lqgh{hg dffruglqj wr

wkh vwdqgdug uxoh +zlwk qr frqwulexwlrqv wr oderu pdunhw shqvlrq ixqg,1 Lq wkh edvh

vfhqdulr wkh frqwulexwlrqv wr wkh oderu pdunhw shqvlrq v|vwhp lqfuhdvh diwhu wklv

shulrg dqg wkhuhiruh wkh lqgh{dwlrq ri sxeolf wudqvihuv lv uhgxfhg lq wkh edvh vfhqdulr

uhodwlyh wr wkh suhvhqw vfhqdulr zkhuh frqwulexwlrqv wr wkh oderu pdunhw shqvlrq

uhpdlq }hur wkurxjkrxw1

Wkh idfw wkdw frqwulexwlrqv wr wkh oderu pdunhw shqvlrq vfkhph duh uhpryhg lpso|

wkdw wd{ uhfhlsw iurp lqfrph wd{dwlrq lv lqfuhdvhg rq lpsdfw vlqfh wkh wd{ uholhi lv

uhpryhg1 Wklv jhqhudwhv d kljkhu wd{ uhyhqxh wkdw iru d jlyhq ohyho ri sxeolf h{shq0

glwxuhv lv xvhg wr uhgxfh wkh dyhudjh lqfrph wd{ udwh vr wkdw wkh jryhuqphqw exgjhw

uhpdlqv edodqfhg lq hdfk shulrg1

Dv wkh oderu pdunhw shqvlrq ixqg lq wkh edvh vfhqdulr pdwxuhv wkh wd{ uhyhqxh iurp

shqvlrq uhfhlswv h{fhhgv wkh orvw uhyhqxh iurp wkh uholhi rq shqvlrq frqwulexwlrqv1

Wklv h�hfw grhv qrw dsshdu lq wkh suhvhqw vfhqdulr dqg wkhuhiruh wkh orqj uxq h�hfw

lv d uhgxfwlrq lq wkh wd{ uhyhqxh frpsduhg wr wkh edvh vfhqdulr1 Wkh srolf| uhdfwlrq

5Iru vlpsolflw| lw lv dvvxphg wkdw wkh frqwulexwlrq udwh wr sulydwh shqvlrq vfkhphv uhpdlq xq0
fkdqjhg dqg wkdw wkhvh vwloo uhfhlyh wkh wd{ uhohli1
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ixqfwlrq zklfk nhhsv wkh jryhuqphqw exgjhw edodqfhg lpsolhv wkdw wkh dyhudjh lqfrph

wd{ udwh lv lqfuhdvhg1

Ixuwkhupruh/ wkh idfw wkdw frqwulexwlrqv wr wkh oderu pdunhw shqvlrq ixqg sduwo|

�qdqfhv shqvlrq uhfhlswv eh|rqg wkh wlph krul}rq ri wkh krxvhkrog lpsolhv wkdw wkh

vdylqjv udwh lq wkh hfrqrp| lqfuhdvhv zlwk wkh frqwulexwlrq udwh wr wkh oderu pdunhw

shqvlrq ixqg1 Wkhuhiruh wkh suhvhqw vfhqdulr jhqhudwhv d orzhu wrwdo vdylqjv udwlr dqg

khqfh d orzhu vwrfn ri zhdowk lq wkh orqj uxq1 Wklv h�hfw grplqdwhv wkh pdfurhfr0

qrplf hyroxwlrq lq wkh yhu| orqj uxq1

Wdeoh :17 vkrzv ghyhorsphqw lq wkh pdlq pdfur hfrqrplf yduldeoh dqg frpsduh wkh

hyroxwlrq wr wkh edvh vfhqdulr1

Private consumption 416 427 432 419 393 341
(2.6) (3.8) (0.7) (-5.6) (-18.2)

%DVH�FDVH (2.6) (1.3) (1.4) (4.7) (9.1)

Real GDP 830 862 817 825 811 798
(3.8) (-1.5) (-0.6) (-2.2) (-3.8)

%DVH�FDVH (3.8) (-1.8) (-0.4) (-0.6) (-0.2)

Employment, index 100.0 101.5 93.1 95.5 93.9 92.5
(1.5) (-6.9) (-4.5) (-6.1) (-7.5)

%DVH�FDVH (1.5) (-7.2) (-4.3) (-4.6) (-4.5)

Capital stock 2755 2820 2749 2735 2698 2657
(2.4) (-0.2) (-0.8) (-2.1) (-3.6)

%DVH�FDVH (2.4) (-0.1) (0.1) (0.1) (0.5)

Value of firms 2513 2450 2302 2303 2273 2222
(-2.5) (-8.4) (-8.4) (-9.6) (-11.6)

%DVH�FDVH (-3.3) (-7.9) (-6.6) (-5.9) (-5.5)

Foreign assets -266 -101 -209 -442 -831 -1430

%DVH�FDVH -101 218 319 455 682

1RWH��7KH�QXPEHUV�LQ�SDUDQWKHVHV�DUH�WKH�SHUFHQWDJH�FKDQJH�FRPSDUHG�WR�WKH�LQLWLDO�YDOXH

Billion Dkr. 2071-752046-50
New stationary 

state
1995 2001-05 2031-35

Wdeoh :17= Pdfurhfrqrplf yduldeohv zlwk }hur frqwulexwlrqv wr wkh ixqghg shqvlrq

Wdeoh :17 uhyhdov wkdw wkh ehkdylru ri wkh hfrqrp| lq wkh yhu| orqj lv vljql�fdqwo|

gl�huhqw iurp wkh edvh vfhqdulr1 Sulydwh frqvxpswlrq lv uhgxfhg e| pruh wkdq 4;

shu fhqw iurp wkh 4<<8 ydoxh lq wkh suhvhqw fdvh/ zkhuhdv wkh edvh vfhqdulr h{klelwv

dq lqfuhdvh ri < shu fhqw1 Wklv fkdqjh lq wrwdo frqvxpswlrq lv gxh wr d uhgxfwlrq lq

wkh glvsrvdeoh kxpdq fdslwdo lq wkh vwdwlrqdu| vwdwh frpsduhg wr wkh edvh vfhqdulr1

Wkh devhqfh ri shqvlrq frqwulexwlrqv lpsolhv wkdw qr irufhg vdylqj lv suhvhqw lq wkh

hfrqrp|1 Wkhuhiruh wkh ghpdqg iurp wkh shuvrqv zkr duh roghu wkdq :: lv judgxdoo|
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uhgxfhg wr wkh ohyho ri vrfldo shqvlrqv1 Wkh uhgxfwlrq lq wkh glvsrvdeoh kxpdq fdslwdo

wr wkh krxvhkrogv lv h{sodlqhg e| wkh idfw wkdw qr shqvlrq uhfhlswv iurp wkh oderu

pdunhw shqvlrq ixqg lv suhvhqw1 Wklv ri frxuvh kdv d gluhfw h�hfw rq wkh kxpdq fdslwdo

dv phdvxuhg lq wkh suhvhqw sdshu1 Lq dgglwlrq wkh odfn ri shqvlrq uhfhlswv jhqhudwhv d

wd{ uhyhqxh orvv lq wkh orqj uxq dv qr ghihuuhg wd{hv kdyh ehhq dffxpxodwhg1 Wkhuhiruh

wkh srolf| uhdfwlrq ixqfwlrq lpsolhv wkdw djh0jurxsv zkr ehorqj wr wkh zrun irufh duh

idfhg zlwk lqfuhdvhg dyhudjh lqfrph wd{ udwhv1 Wklv wd{ lqfuhdvh kdv erwk d gluhfw

dqg dq lqgluhfw h�hfw rq wkh glvsrvdeoh kxpdq fdslwdo1 Wkh odwwhu dsshduv vlqfh wkh

devroxwh uhzdug iurp hpsor|phqw lv uhgxfhg/ zklfk lqgxfhv d uhgxfwlrq lq wkh oderu

vxsso|1 Wklv jhqhudwhv d vwdqgdug qhjdwlyh vxsso| h�hfw wkdw lq wkh orqj uxq |lhogv

orzhu fdslwdo vwrfn dqg hpsor|phqw/ vr wkdw wkh kxpdq fdslwdo lv uhgxfhg1

Revhuyh iurp wdeoh :17 wkdw lq wkh vwdwlrqdu| vwdwh fdslwdo vwrfn lv uhgxfhg vljql�0

fdqwo| pruh wkdq wkh hpsor|phqw frpsduhg wr wkh edvh vfhqdulr1 Wkxv wkh fdslwdo

oderu udwlr lv uhgxfhg1 Wklv lv h{sodlqhg e| wkh devhqfh ri d sulfh uhgxfwlrq rq lqyhvw0

phqw uhodwlyh wr wkh grphvwlf rxwsxw sulfh1 Wklv iroorzv iurp wkh idfw wkdw grphvwlf

frqvxpswlrq lv uhgxfhg pruh wkdq grphvwlf surgxfwlrq frpsduhg wr wkh edvh fdvh1

Wkhuhiruh wkh h{fhvv ri grphvwlf surgxfwlrq wr grphvwlf ghpdqg iru wkh grphvwlf

jrrg lv kljkhu lq wkh suhvhqw vfhqdulr wkdq lq wkh edvh vfhqdulr1 Wklv jhqhudwhv d

whup ri wudgh ghwhulrudwlrq frpsduhg wr wkh edvh vfhqdulr dqg wkhuh dovr dq lqfuhdvh

lq wkh grphvwlf rxwsxw sulfh uhodwlyh wr wkh lqyhvwphqw sulfh lqgh{1

Lq wkh shulrg xqwlo 5368 wkh h�hfw lv uhyhuvhg frpsduhg wr wkh edvh vfhqdulr1 Wklv

iroorzv iurp wkh idfw wkdw wklv lv wkh shulrg zkhuh wkh ixqghg oderu pdunhw v|vwhp

lv |rxqj vr wkdw frqwulexwlrqv grplqdwhv wkh shqvlrq uhfhlswv dqg wkh irufhg vdylqjv

duh dffxpxodwhg1 Wkxv wkdw idfw wkdw frqwulexwlrqv wr wkh oderu pdunhw shqvlrq ixqg

lv irufhg wr }hur lpsolhv wkdw lqfrph wd{ edvh lv lqfuhdvhg vr wkdw wkh dyhudjh lqfrph

wd{ udwh pd| eh uhgxfhg wr rewdlq wkh vdph uhyhqxh1 Wklv lpsolhv d lqfuhdvh lq wkh

oderu vxsso| dqg wkh fdslwdo vwrfn uhodwlyh wr wkh edvh vfhqdulr lq wklv shulrg1 Wkh

idfw wkdw irufhg vdylqjv lv uhgxfhg dovr lqfuhdvhv wkh sulydwh frqvxpswlrq uhodwlyh wr

wkh edvh vfhqdulr lq wklv shulrg1

Wdeoh :18 dqg :19 vkrz wkh hyroxwlrq lq sxeolf h{shqglwxuhv dqg uhyhqxh uhvshfwlyho|

jlyhq wkdw frqwulexwlrqv wr wkh oderu pdnhw shqvlrq ixqg lv }hur1 Frqfhuqlqj wkh

sxeolf h{shqglwxuhv rqh revhuyhv wkdw wkhvh duh doprvw xqd�hfwhg frpsduhg wr wkh

edvh vfhqdulr1 Rq wkh rwkhu kdqg wkh orqj uxq ohyho ri JGS lv uhgxfhg uhodwlyh wr

wkh edvh vfhqdulr gxh wr d qhjdwlyh whupv ri wudgh h�hfw wkdw iroorzv iurp wkh orzhu
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ohyho ri grphvwlf frqvxpswlrq lq wkh suhvhqw vfhqdulr1 Wkhuhiruh wkh orqj uxq udwh ri

h{shqglwxuhv wr JGS lqfuhdvhv vljql�fdqwo| pruh wkdq lq edvh vfhqdulr= <19 shufhqwdjh

srlqw frpsduhg wr 914 shufhqwdjh srlqwv1

Billion Dkr. 1995 2001-05 2031-35 2046-50 2071-75
New stationary 

state

Social security pension 73 74 114 99 100 98

Civil servants pension, ATP, LD 15 22 42 42 42 42

Age-dependent public service 155 162 193 188 184 182

Age-dependent public transfers 45 43 47 46 45 44

7RWDO�DJH�GHSHQGHQW�SXEOLF�H[SHQGLWXUHV ��� ��� ��� ��� ��� ���

Other expenditures 135 129 129 128 127 126

Total public expenditures 423 431 525 502 498 493

Gross domestic product (GDP) 969 1001 1002 992 966 926

Total public expenditures as percent of GDP 43.7 43.0 52.4 50.6 51.6 53.2

Change in total public expenditures as percent of GDP 
from 1995

-0.6 8.7 6.9 7.9 9.6

1RWH��$YHUDJH�DQQXDO�UDWHV��GHIODWHG�E\�IRUHLJQ�SULFH�OHYHO

Wdeoh :18= Sxeolf h{shqglwxuhv dqg Jurvv Grphvwlf Surgxfw

Frqfhuqlqj wd{ uhyhqxhv wkh idfw wkdw frqwulexwlrqv wr wkh oderu pdunhw shqvlrq lv

}hur lpsolhv wkdw uhyhqxh iru shqvlrq uhfhlswv lv uhgxfhg e| 73 eloolrq Gnu1 lq wkh

orqj uxq1 Rq wkh rwkhu kdqg wkh odfn ri frqwulexwlrq lqfuhdvhv wkh wd{ edvh ri zdjh

lqfrph fhwhulv sdulexv1 Krzhyhu/ wkh devhqvh ri dq lqfuhdvhg wd{ edvh dqg wkh orzhu

udwh ri vdylqjv lpso| wkdw wkh hfrqrplf h�hfwv ri wkh ghprjudsklf wudqvlwlrq ehfrph

shupdqhqw/ dqg ixuwkhupruh wkdw orqj uxq frvwv uhodwlyh wr JGS duh hyhq kljkhu

wkdq wkh frvwv dw wkh shulrg 5364068 zkhuh wkh ghprjudsklf djh exughq shdnv1 Wkh

lqfuhdvh lq wkh orqj uxq h�hfwlyh dyhudjh wd{ udwh rq zdjh lqfrph lv qr ohvv wkdq 4319

shufhqwdjh srlqwv frpsduhg wr wkh 4<<8 ohyho1 Wklv kdv wr eh frpsduhg wr wkh orqj

uxq ghfuhdvh ri 614 shufhqwdjh srlqwv lq wkh edvh vfhqdulr1
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Billion Dkr. 1995 2001-05 2031-35 2046-50 2071-75
New stationary 

state

Tax on labor market pensions 5 5 11 16 2 0

Tax on civil servants pensions, ATP, LD 6 8 17 16 18 20

Tax on private pension schemes 7 5 13 12 13 12

Tax on social security pensions 21 18 35 29 33 38

Other revenues 381 395 449 429 432 423

7RWDO�UHYHQXH ��� ��� ��� ��� ��� ���

Effective average wage-income tax rate 42.7 39.0 45.4 43.9 48.1 53.3

1RWH��$YHUDJH�DQQXDO�UDWHV��GHIODWHG�E\�IRUHLJQ�SULFH�OHYHO

Wdeoh :19= Hyroxwlrq lq sxeolf uhyhqxhv

Wkh frqfoxvlrq ri wkh suhvhqw vfhqdulr lv wkdw wkh suhvhqfh ri wkh ixqghg shqvlrq

v|vwhp zlwk wkh hohphqw ri irufhg vdylqjv dqg wkh dffxpxodwlrq ri ghihuuhg wd{hv

jhqhudwhv d ohyho ri wd{deoh shqvlrq uhfhlswv wkdw lqfuhdvhv wkh wd{ edvh vx!flhqwo|

wr �qdqfh wkh vwuxfwxudo vkliw lq wkh sxeolf h{shqglwxuhv wkdw iroorzv iurp wkh shu0

pdqhqwo| lqfuhdvh djh exughq1 Ixuwkhupruh wkh lqfuhdvhg vdylqjv +erwk lq wkh sxeolf

dqg wkh sulydwh vhfwru, jhqhudwhv dq lqfuhdvh lq wkh vwrfn ri wrwdo �qdqfldo zhdowk wkdw

lv vx!flhqw wr �qdqfh d yhu| odujh shupdqhqw lqfuhdvh lq wkh grphvwlf frqvxpswlrq1

:17 Ghfrpsrvlwlrq 5= Uhgxfhg vrfldo shqvlrqv

Wkh vhfrqg vkrfn wr wkh hfrqrp| iurp wkh ghprjudsklf hyroxwlrq lv wkh lqfuhdvhg

sxeolf h{shqglwxuhv wkdw duh �qdqfhg wkurxjk kljkhu lqfrph wd{ udwhv1 Lq wklv vhfwlrq

dq dowhuqdwlyh srolf| uhdfwlrq ixqfwlrq lv dqqrxqfhg xowlpr 5338 dqg lqwurgxfhg

iurp 53391 Lq wklv fdvh wkh lqfrph wd{ udwh uhpdlqv xqfkdqjhg dqg wkh edodqfhg

jryhuqphqw exgjhw lv dfklhyhg wkurxjk dqqxdo fkdqjhv lq wkh vrfldo shqvlrqv1

Lq wkh shulrg iurp 5343 wr 5368 wklv �qdqflqj uxoh jhqhudwhv uhodwlyho| vljql�fdqw

uhgxfwlrqv lq wkh vrfldo shqvlrqv dqg wkhuhiruh lq wkh uhsodfhphqw udwlr ri wkh sd|0dv0

|rx0jr shqvlrq v|vwhp1 Wkh uhgxfwlrq lv sduwlfxoduo| kljk vlqfh qr uhgxfwlrqv lq wkh

djh ghshqghqw sxeolf vhuylfh duh lqwurgxfhg1 Krzhyhu lq wkh shulrg diwhu 5373 wkh

vrfldo shqvlrq duh judgxdoo| lqfuhdvhg gxh wr wkh lqfuhdvhg wd{ uhyhqxh iurp shqvlrq

uhfhlswv iurp wkh ixqghg shqvlrq v|vwhp1 Lq wkh orqj uxq wkh ohyho ri vrfldo shqvlrqv

lv frpsdudeoh wr wkh ohyho lq wkh edvh vfhqdulr1 Wklv ri frxuvh uh hfwv wkh idfw wkdw lq

wkh orqj uxq wkh �vfdo suhvvxuh iurp wkh lqfuhdvhg qxpehu ri shqvlrqhuv lv qhxwudol}hg
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e| wkh lqfuhdvhg wd{ uhyhqxh iurp wkh pdwxuhg ixqghg shqvlrq v|vwhp1

Private consumption 416 427 427 439 455 457
(2.6) (2.6) (5.3) (9.3) (9.8)

%DVH�FDVH (2.6) (1.3) (1.4) (4.7) (9.1)

Real GDP 830 862 826 836 830 829
(3.8) (-0.4) (0.7) (0.0) (-0.1)

%DVH�FDVH (3.8) (-1.8) (0.4) (-0.6) (-0.2)

Employment, index 100.0 101.5 94.2 96.5 95.7 95.6
(1.5) (-5.8) (-3.5) (-4.3) (-4.4)

%DVH�FDVH (1.5) (-7.2) (-4.3) (-4.6) (-4.5)

Capital stock 2755 2820 2787 2789 2777 2773
(2.4) (1.2) (1.2) (0.8) (0.6)

%DVH�FDVH (2.4) (-0.1) (0.1) (0.1) (0.5)

Value of firms 2513 2445 2349 2373 2383 2380
(-2.7) (-6.5) (-5.6) (-5.2) (-5.3)

%DVH�FDVH (-3.3) (-7.9) (-6.6) (-5.9) (-5.5)

Foreign assets -266 -101 437 608 700 729

%DVH�FDVH -101 218 319 455 682

1RWH��7KH�QXPEHUV�LQ�SDUDQWKHVHV�DUH�WKH�SHUFHQWDJH�FKDQJH�FRPSDUHG�WR�WKH�LQLWLWDO�YDOXH

Billion Dkr. 2071-752046-50
New stationary 

state
1995 2001-05 2031-35

Wdeoh :1:= Pdfurhfrqrplf yduldeohv zlwk uhgxfhg vrfldo shqvlrqv

Wkh idfw wkdw wkh uhgxfwlrq lq wkh vrfldo shqvlrqv lv whpsrudu| dqg rqo| d�hfwv

shqvlrqhuv lq wkh shulrg iurp 5343 wr 5383 zlwk dw shdn dw 5368 lpsolhv wkdw shuvrqv

zkr duh uhodwlyho| |rxqj lq 5343 gr qrw lqfuhdvh vdylqjv wr frpshqvdwh iru orzhu

vrfldo shqvlrqv zkhq wkh| ehfrph shqvlrqhuv dv vrfldo shqvlrqv duh qrw orzhu dw wkdw

wlph1 Wkhuhiruh wkh uhgxfwlrq lq sulydwh frqvxpswlrq gxh wr wkh orzhu vrfldo shqvlrqv

lv uhgxfhg wr shuvrqv zkr duh shqvlrqhuv lq wkh whpsrudu| shulrg zkhuh wkh shqvlrq

lv uhgxfhg dqg wr roghu shuvrqv lq wkh oderu pdunhw zkr zloo ehfrph shqvlrqhuv lq d

shulrg zlwk orzhu vrfldo shqvlrqv1

Rq wkh rwkhu kdqg wkh uhgxfwlrq lq wkh dyhudjh lqfrph wd{ udwh lqgxfhv lqfuhdvhg od0

eru vxsso| dqg kljkhu glvsrvdeoh zdjhv1 Wkhuhiruh wkh kxpdq fdslwdo ri doo djh0jurxsv

zkr duh lq wkh oderu irufh lq wkh shulrg lv lqfuhdvhg1 Vlqfh prvw ri wkh jhqhudwlrqv

idfh qr lqfuhdvhg olih f|foh prwlyh iru vdylqjv wklv lqfuhdvhv sulydwh frqvxpswlrq ri

wkh djh0jurxsv lq wkh oderu pdunhw1

Lq wrwdo wkh frpsrvlwlrq ri frqvxpswlrq lv vkliwhg lq idyru ri wkh |rxqjhu jhqhudwlrqv

lq wkh shulrg dqg wkh qhw h�hfw rq wrwdo frqvxpswlrq lv srvlwlyh sulpdulo| gxh wr wkh

idfw wkdw wkh lqfrph wd{ lv d glvwruwlrqdu| zkhuhdv wkh lpsolflw wd{ rq wkh suhvhqw
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jhqhudwlrqv ri shqvlrqhuv lv frpsdudeoh wr d qrq glvwruwlrqdu| wd{1 Lq wrwdo wkhuh

lv dq h!flhqf| jdlq wr wkh hfrqrp|1 Iru wkh shulrg diwhu 5383 wkh hyroxwlrq ri wkh

hfrqrp| lv vlplodu wr wkh edvh vfhqdulr1

Wdeoh :1; dqg :1<1 vkrzv wkh ghyhorsphqw lq wkh sxeolf h{shqglwxuhv dqg wd{ uhy0

hqxhv dvvrfldwhg zlwk wkh suhvhqw vfhqdulr zkhuh vrfldo shqvlrqv duh wkh vrxufh ri

�qdqfh ri wkh frvwv dvvrfldwhg zlwk wkh ghprjudsklf wudqvlwlrq1 Revhuyh wkdw wkh

qhfhvvdu| uhgxfwlrqv lq wkh vrfldo vhfxulw| shqvlrq duh yhu| odujh= Lq 5364068 zkhuh

wkh qxpehu ri shqvlrqhuv lv 83 shufhqw kljkhu wkdq lq 4<<8 wkh wrwdo h{shqglwxuhv wr

wkh vrfldo shqvlrqv kdv wr eh dssur{lpdwlyho| 58 shufhqw orzhu wkdq lq 4<<8 wr nhhs

wkh jryhuqphqw exgjhw edodqfhg dqg wkh wd{ udwhv �{hg1

Billion Dkr. 1995 2001-05 2031-35 2046-50 2071-75
New stationary 

state

Social security pension 73 74 51 75 98 99

Civil servants pension, ATP, LD 15 22 42 42 42 42

Age-dependent public service 155 162 192 189 187 188

Age-dependent public transfers 45 43 46 46 46 46

7RWDO�DJH�GHSHQGHQW�SXEOLF�H[SHQGLWXUHV ��� ��� ��� ��� ��� ���

Other expenditures 135 129 127 128 128 128

Total public expenditures 423 431 458 480 502 503

Gross domestic product (GDP) 969 1001 1004 1012 1018 1018

Total public expenditures as percent of GDP 43.7 43.0 45.7 47.4 49.3 49.4

Change in total public expenditures as percent of GDP 
from 1995

-0.6 2.0 3.7 5.6 5.7

1RWH��$YHUDJH�DQQXDO�UDWHV��GHIODWHG�E\�IRUHLJQ�SULFH�OHYHO

Wdeoh :1;= Sxeolf h{shqglwxuhv dqg Jurvv Grphvwlf Surgxfw



Ghfrpsrvlwlrq 6= Lqfuhdvhg oderu vxsso| 456

Billion Dkr. 1995 2001-05 2031-35 2046-50 2071-75
New stationary 

state

Tax on labor market pensions 5 5 16 27 34 34

Tax on civil servants pensions, ATP, LD 6 8 14 14 14 14

Tax on private pension schemes 7 5 13 12 13 13

Tax on social security pensions 21 18 13 18 24 24

Other revenues 381 395 403 409 416 417

7RWDO�UHYHQXH ��� ��� ��� ��� ��� ���

Effective average wage-income tax rate 42.7 39.0 39.0 39.0 39.0 39.0

1RWH��$YHUDJH�DQQXDO�UDWHV��GHIODWHG�E\�IRUHLJQ�SULFH�OHYHO

Wdeoh :1<= Hyroxwlrq lq sxeolf uhyhqxhv

Wkh frqfoxvlrq ri wklv vfhqdulr lv wkdw jlyhq wkh idfw wkdw wkh lqwurgxfwlrq ri wkh

ixqghg shqvlrq v|vwhp jhqhudwhv dq lqfuhdvh lq wkh lqfrph wd{ edvh wkdw lv vx!flhqw

wr �qdqfh wkh lqfuhdvhg sxeolf h{shqglwxuhv lq wkh orqj uxq wkhq wkh h�hfw rq wkh

pdfur hfrqrp| ri wkh vkliw lq wkh vrxufh ri �qdqfh wrzdugv uhgxfhg uhsodfhphqw

udwlr lq wkh sd|0dv0|rx0jr v|vwhp lv yhu| olplwhg16 Krzhyhu/ wkh uhgxfwlrqv lq wkh

vrfldo vhfxulw| shqvlrqv lq wkh shulrg iurp 5343 wr 5373 duh yhu| odujh1 Wklv lv sduwo|

h{sodlqhg e| wkh uhgxfwlrq lq wkh oderu irufh dqg sduwo| e| wkh lqfuhdvh lq wkh h{shqvhv

wr sxeolf vhuylfhv wr wkh hoghuo| wkdw iroorzv iurp wkh lqfuhdvhg qxpehu ri shqvlrqhuv1

:18 Ghfrpsrvlwlrq 6= Lqfuhdvhg oderu vxsso|

Wkh �qdo h{rjhqrxv vkrfn wr wkh hfrqrp| iurp wkh ghprjudsklf hyroxwlrq lv wkh

uhgxfwlrq lq wkh oderu vxsso|1 Lq wkh suhvhqw vhfwlrq wkh oderu vxsso| lv nhsw frqvwdqw

dw wkh 5338 ohyho wkurxjkrxw wkh wlph krul}rq1 Dv lq wkh suhylrxv fdvhv wkh fkdqjh lv

dqqrxqfh dw wkh hqg ri 5338 dqg hqdfwhg iurp 53391 Wkh fkdqjh lq wkh wrwdo oderu

vxsso| lv rewdlqhg e| dq h{rjhqrxv lqfuhdvh lq wkh oderu pdunhw sduwlflsdwlrq udwlr

ri doo djh jurxsv ri erwk jhqghu1 Wkh sduwlflsdwlrq udwlrv duh lqfuhdvhg lq wkh vdph

uhodwlyh sursruwlrq1 Wklv vfhqdulr lv qrw frqvlghuhg d srolf| vfhqdulr +dv qr srolf|

dfwlrqv duh vshfl�hg, exw lv rqo| lqwhqghg wr vkrz wkh pdujlqdo h�hfw ri wkh uhgxfhg

oderu vxsso|1

Wkh h{shulphqw lqfuhdvhv wkh oderu vxsso| judgxdoo| xqwlo 5368 zkhuh lw lv lqfuhdvhg

6Wklv lv yhu| gl�huhqw iurp wkh uhvxow lq Nqxgvhq hw do1 +4<<;e, zkhuh wkh vdph w|sh ri srolf| lv
dqdo|vhg lq d yhuvlrq ri wkh prgho wkdw grhv qrw lqfrusrudwh wkh ixqghg shqvlrq v|vwhp1



457 Wkh surmhfwlrq ri wkh Gdqlvk hfrqrp|

e| dssur{lpdwho| : shu fhqw frpsduhg wr wkh edvh vfhqdulr1 Iurp wkh srlqw rq wkh

lqfuhdvh ehfrphv vpdoo dqg frqyhujhv wr dssur{lpdwho| 8 shu fhqw lq wkh orqj uxq1

+vhh wdeoh 914,1

Wkh kljkhu djjuhjdwh oderu vxsso| rq lpsdfw jhqhudwhv d orzhu surgxfhu zdjhv dqg

wkhuhiruh d kljkhu ohyho ri hpsor|phqw1 Lq wkh xvxdo zd| wklv lqgxfhv kljkhu lqyhvw0

phqwv dqg fdslwdo vwrfn wkdw ihhgv edfn lqwr dq hyhq kljkhu hpsor|phqw dqg d kljkhu

surgxfhu zdjh1 Wklv lqfuhdvh lq surgxfwlrq dqg lqfrph jhqhudwhv d odujhu wd{ edvh

iru wkh lqfrph wd{1 Wkhuhiruh wkh srolf| uhdfwlrq ixqfwlrq lqgxfhv d orzhu dyhudjh

lqfrph wd{ udwh wkdw hqirufhv wkh h{sdqvlyh h�hfw rq surgxfwlrq uhodwlyh wr wkh edvh

fdvh1 Lq wrwdo erwk hpsor|phqw dqg wkh fdslwdo vwrfn lv lqfuhdvhg1 Revhuyh wkdw dovr

wkh dprxqw ri irufh vdylqjv lv lqfuhdvhg dv wkh frqwulexwlrqv wr wkh oderu pdunhw

shqvlrq v|vwhp lqfuhdvh lq sursruwlrq wr wkh zdjh vxp1

Dv erwk fxuuhqw dqg ixwxuh h{shfwhg lqfrph lv lqfuhdvhg iru wkh jhqhudwlrqv ri djhqwv

lq wkh oderu pdunhw/ wkhvh jurxsv lqfuhdvh frqvxpswlrq dqg vdylqjv1 Wkh vdph lv wuxh

iru wkh shqvlrqhuv 0 dowkrxjk dw d vpdoohu vfdoh 0 gxh wr wkh uhgxfhg lqfrph wd{ udwh

frpsduhg wr wkh edvh vfhqdulr1

Private consumption 416 427 442 446 468 496
(2.6) (6.2) (7.2) (12.4) (19.0)

%DVH�FDVH (2.6) (1.3) (1.4) (4.7) (9.1)

Real GDP 830 862 872 873 877 879
(3.8) (5.1) (5.3) (5.7) (5.9)

%DVH�FDVH (3.8) (-1.8) (-0.4) (-0.6) (-0.2)

Employment, index 100.0 101.5 100.7 100.6 100.8 100.9
(1.5) (0.7) (0.6) (0.8) (0.9)

%DVH�FDVH (1.5) (-7.2) (-4.3) (-4.6) (-4.5)

Capital stock 2755 2820 2916 2930 2941 2946
(2.4) (5.8) (6.3) (6.7) (6.9)

%DVH�FDVH (2.4) (-0.1) (0.1) (0.1) (0.5)

Value of firms 2513 2528 2480 2498 2510 2528
(0.6) (-1.3) (-0.6) (-0.1) (0.6)

%DVH�FDVH (-3.3) (-7.9) (-6.6) (-5.9) (-5.5)

Foreign assets -266 -101 51 228 470 821

%DVH�FDVH -101 218 319 455 682

1RWH��7KH�QXPEHUV�LQ�SDUDQWKHVHV�DUH�WKH�SHUFHQWDJH�FKDQJH�FRPSDUHG�WR�WKH�LQLWLDO�YDOXH

Billion Dkr. 2071-752046-50
New stationary 

state
1995 2001-05 2031-35

Wdeoh :143= Pdfurhfrqrplf yduldeohv zlwk frqvwdqw oderu vxsso|

Wdeoh :143 vkrzv wkh h{sdqvlrqdu| h�hfwv ri wkh lqfuhdvhg oderu irufh1 Revhuyh wkdw
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wkh orqj uxq ohyho ri frqvxpswlrq lv lqfuhdvhg e| durxqg wzlfh dv pxfk dv wkh shu0

pdqhqw lqfuhdvh lq wkh oderu vxsso| frpsduhg wr wkh edvh vfhqdulr1 Wklv lv lq sduw

jhqhudwhg e| wkh shupdqhqw uhgxfwlrq lq wkh lqfrph wd{ udwh dqg lq sduw e| wkh

lqfuhdvhg irufhg vdylqjv gxh wr wkh kljkhu dqqxdo zdjh vxp hdfk |hdu1

Rq wkh vxsso| vlgh wdeoh :1: vkrzv wkdw wkh orqj uxq lqfuhdvh lq wkh fdslwdo vwrfn lv

hyhq kljkhu wkdq wkh lqfuhdvh lq hpsor|phqw1 Khqfh wkh fdslwdo oderu udwlr lv voljkwo|

lqfuhdvhg frpsduhg wr wkh edvh vfhqdulr1 Djdlq wklv lv h{sodlqhg e| wkh whupv ri wudgh

h�hfw1 Wkh idfw wkdw orqj uxq grphvwlf frqvxpswlrq lqfuhdvhv pruh wkdq grphvwlf

surgxfwlrq jhqhudwhv d orzhu qhw rxwsxw wr wkh zruog pdunhw ri wkh grphvwlf surgxfw

zklfk wxuqv lqwr dq lqfuhdvh lq wkh uhodwlyh sulfh ri wkh grphvwlf surgxfw dqg wkhuhiruh

d uhgxfwlrq lq wkh lqyhvwphqw sulfh lqgh{ uhodwlyh wr wkh grphvwlf rxwsxw sulfh vr wkdw

xvhu frvw ri fdslwdo lv uhgxfhg lq wkh orqj uxq1

Billion Dkr. 1995 2001-05 2031-35 2046-50 2071-75
New stationary 

state

Social security pension 73 74 107 98 100 101

Civil servants pension, ATP, LD 15 22 41 42 42 42

Age-dependent public service 155 162 184 186 184 186

Age-dependent public transfers 45 43 44 45 45 46

7RWDO�DJH�GHSHQGHQW�SXEOLF�H[SHQGLWXUHV ��� ��� ��� ��� ��� ���

Other expenditures 135 129 133 131 131 132

Total public expenditures 423 431 510 503 502 507

Gross domestic product (GDP) 969 1001 1035 1039 1054 1073

Total public expenditures as percent of GDP 43.7 43.0 49.3 48.4 47.6 47.2

Change in total public expenditures as percent of GDP 
from 1995

-0.6 5.6 4.7 4.0 3.5

1RWH��$YHUDJH�DQQXDO�UDWHV��GHIODWHG�E\�IRUHLJQ�SULFH�OHYHO

Wdeoh :144= Sxeolf h{shqglwxuhv dqg Jurvv Grphvwlf Surgxfw
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Billion Dkr. 1995 2001-05 2031-35 2046-50 2071-75
New stationary 

state

Tax on labor market pensions 5 5 18 29 34 32

Tax on civil servants pensions, ATP, LD 6 8 16 15 14 13

Tax on private pension schemes 7 5 13 12 13 14

Tax on social security pensions 21 18 31 26 23 22

Other revenues 381 395 432 422 418 426

7RWDO�UHYHQXH ��� ��� ��� ��� ��� ���

Effective average wage-income tax rate 42.7 39.0 43.6 40.9 37.9 35.9

1RWH��$YHUDJH�DQQXDO�UDWHV��GHIODWHG�E\�IRUHLJQ�SULFH�OHYHO

Wdeoh :145= Hyroxwlrq lq sxeolf uhyhqxhv

Lq wklv fdvh wkh wd{ edvh lqfuhdvhv vx!flhqwo| lq wkh orqj uxq qrw rqo| wr �qdqfh wkh

shupdqhqwo| lqfuhdvhg sxeolf h{shqglwxuhv exw dovr wr �qdqfh d 91; shufhqwdjh srlqw

uhgxfwlrq lq wkh dyhudjh lqfrph wd{ udwh frpsduhg wr 4<<81 Wklv lv pruh wkdq wkh

grxeoh uhgxfwlrq frpsduhg wr wkh edvh vfhqdulr1 Revhuyh dovr wkdw dw wkh shdn ri

ghprjudsklf exughq lq 5364068 doprvw kdoi ri wkh qhfhvvdu| lqfuhdvh lq wkh lqfrph

wd{ udwh lv gxh wr dffxpxodwhg h�hfwv ri wkh uhgxfwlrq lq wkh oderu irufh xs xqwlo wklv

srlqw1

Wkh frqfoxvlrq wr wklv vfhqdulr lv wkdw wkh uhgxfwlrq lq wkh oderu irufh lv d pdmru

frqwulexwru wr wkh ryhu doo ghprjudsklf exughq wkdw dsshduv lq wkh �uvw kdoi ri wkh

wzhqw|�uvw fhqwxu|1 Vhfrqgo|/ wkh frpelqhg dvvxpswlrq ri d frqvwdqw oderu vxsso|

dqg wkh hyroxwlrq ri wkh ixqghg shqvlrq v|vwhp doprvw holplqdwhv wkh djhlqj sureohp/

vlqfh wkh srvvleoh shupdqhqw uhgxfwlrq lq wkh qhfhvvdu| ohyho ri wkh lqfrph wd{ udwh

lv ri doprvw wkh vdph vl}h dv wkh pd{lpxp lqfuhdvh lq wkh lqfrph wd{ udwh dw wkh

shdn ri wkh ghprjudsklf sureohp1

:19 Ghfrpsrvlwlrq 7= 4 shufhqw ghfuhdvh lq wkh udwh ri lqwhuhvw

Lq wklv vhfwlrq lw lv dvvxphg wkdw wkh udwh ri lqwhuhvw lv uhgxfhg e| dq xqdqwlflsdwhg

vkrfn iurp 53391 Wkh fkdqjh lv uhyhdohg wr wkh hfrqrp| dw wkh hqg ri 5338/ vr wkdw

iruhzdug orrnlqj yduldeohv duh dgmxvwhg lq wklv shulrg1

Fhwhulv sdulexv wkh orzhu udwh ri lqwhuhvw lpsolhv wkdw ixuwxuh shqvlrq uhfhlswv duh

uhgxfhg dqg wkhuhiruh wkh lqfuhdvh lq wkh ixwxuh wd{ edvh gxh wr ghihuuhg wd{hv lv orzhu1



Ghfrpsrvlwlrq 7= 4 shufhqw ghfuhdvh lq wkh udwh ri lqwhuhvw 45:

Khqfh wklv h�hfw lq lvrodwlrq whqgv wr uhgxfh wkh srvlwlyh orqj h�hfw ri wkh ixqghg

shqvlrq v|vwhp1 Rq wkh rwkhu kdqg wkh uhgxfwlrqv lq wkh udwh ri lqwhuhvw jhqhudwh

srvlwlyh vkrfnv wr wkh hfrqrp| e| uhgxflqj wkh frvw ri fdslwdo dqg e| uhgxflqj wkh

glvfrxqw udwh ri ixwxuh lqfrph1 Wkhuhiruh �upv lqfuhdvh lqyhvwphqwv rq lpsdfw dqg

dffxpxodwh d kljkhu vwrfn ri fdslwdo lq wkh orqj uxq1 Wkh txhvwlrq dqdo|}hg lq wkh

suhvhqw vhfwlrq lv zkhwkhu wkh srvlwlyh vkrfn wr wkh hfrqrp| lv vx!flhqw wr jhqhudwh

dq lqfuhdvh lq wkh wd{ edvh wkdw rxwzhljkwv wkh uhgxfwlrq wkdw iroorzv iurp wkh orzhu

diwhu wd{ |lhog rq shqvlrq vdylqjv1 Wkh dqvzhu lv d txdol�hg |hv1 Lq wkh orqj uxq

wkh dyhudjh wd{ udwh rq zdjh lqfrph lv rqo| voljkwo| kljkhu lq fdvh ri d orz lqwhuhvw

udwh1 Krzhyhu/ lq wkh lq wkh �uvw 83 |hduv d orz lqwhuhvw udwh lpsolhv d vljql�fdqwo|

lqfuhdvhg �vfdo suhvvxuh1

Wkh pdlq pdfruhfrqrplf yduldeoh duh glvsod|hg lq Wdeoh :1461 Wkh uhgxfwlrq lq wkh

lqwhuhvw udwh jhqhudwhv dq lpplgldwh lqfuhdvh lq wkh ohyho ri lqyhvwphqw wkdw lqfuhdvhv

wkh fdslwdo vwrfn udwkhu udslgo|1 Frpsduhg wr wkh edvh vfhqdulr wklv lpsolhv dq lq0

fuhdvh lq grphvwlf surgxfwlrq douhdg| iurp wkh shulrg 5339053431 Wklv vxsso| h�hfw

frqwlqxhv wkurxjk rxw1 Rqh wkh ghpdqg vlgh vhyhudo h�hfw frxqwhudfw rqh dqrwkhu1

Iluvw/ wkh uhgxfwlrq lq wkh udwh ri lqwhuhvw lqfuhdvhv wkh ydoxh ri wkh qrq0kxpdq fdslwdo

dffxpxodwhg lq wkh krxvhkrogv1 Vlploduo| wkh glvfrxqwhg ydoxh ri ixwxuh zdjh lqfrph

lv lqfuhdvhg erwk gxh wr wkh kljkhu zdjhv dqg hpsor|phqw wkdw dsshduv gxh wr wkh

lqfuhdvhg vwrfn ri fdslwdo dqg wkh uhgxfhg glvfrxqw udwh1 Rq wkh rwkhu kdqg ixwxuh

lqfrph iurp wkh oderu pdunhw shqvlrq ixqg lv uhgxfhg dw ohdvw iru roghu jhqhudwlrqv

rq wkh oderu pdunhw zkr zloo qrw jdlq vx!flhqwo| iurp wkh lqfuhdvhg zdjhv dqg iru

shuvrqv zkr kdyh douhdg| ehfrph shqvlrqhuv1 Rq lpsdfw wkhuh lv d vpdoo srvlwlyh

h�hfw rq frqvxpswlrq frpsduhg wr wkh edvh vfhqdulr1 Krzhyhu/ lq wkh shulrgv iurp

5364068 wr 5379083 frqvxpswlrq lv uhgxfhg frpsduhg wr wkh edvh vfhqdulr1 Wklv qhj0

dwlyh h�hfw lv jhqhudwhg e| orzhu shqvlrq uhfhlswv iurp wkh oderu pdunhw shqvlrq ixqg

iru shuvrqv zkr kdg d pdmru sduw ri wkh frqwulexwlrq ehiruh wkh lqfuhdvh lq wkh fdslwdo

vwrfn1 Wklv jhqhudwhv d orzhu wd{ edvh dqg wkhuhiruh d kljkhu h�hfwlyh dyhudjh lqfrph

wd{ udwh zklfk whqgv wr uhgxfh frqvxpswlrq ri wkh zrunlqj sduw ri srsxodwlrq1 Wkhvh

wzr lqwhuuhowhg h�hfwv duh vx!flhqw wr d�hfw wkh pdfur ohyho ri frqvxpswlrq qhjd0

wlyho| iru d vxevwdqwdo shulrg/ exw judgxdoo| wkh h�hfw lv uhyhuvhg e| wkh lqfuhdvhg

shqvlrqv wkdw iroorzv iurp lqfuhdvhg frqwulexwlrqv gxh wr wkh kljkhu vwrfn ri fdslwdo

lq wkh hfrqrp|11



45; Wkh surmhfwlrq ri wkh Gdqlvk hfrqrp|

Private consumption 416 427 410 407 434 473
(2.6) -(1.5) -(2.3) (4.2) (13.7)

%DVH�FDVH (2.6) (1.3) (1.4) (4.7) (9.1)

Real GDP 830 862 838 860 869 877
(3.8) (1.1) (3.6) (4.7) (5.7)

%DVH�FDVH (3.8) (-1.8) (-0.4) (-0.6) (-0.2)

Employment, index 100.0 101.5 92.7 95.6 95.8 96.3
(1.5) -(7.3) -(4.4) -(4.2) -(3.7)

%DVH�FDVH (1.5) (-7.2) (-4.3) (-4.6) (-4.5)

Capital stock 2755 2820 3019 3069 3114 3144
(2.4) (9.6) (11.4) (13.0) (14.1)

%DVH�FDVH (2.4) (-0.1) (0.1) (0.1) (0.5)

Value of firms 2513 2796 2608 2644 2682 2705
(11.2) (-1.3) (-0.6) (-0.1) (7.6)

%DVH�FDVH (-3.3) (-7.9) (-6.6) (-5.9) (-5.5)

Foreign assets -266 -101 -309 -151 211 717

%DVH�FDVH -101 218 319 455 682

1RWH��7KH�QXPEHUV�LQ�SDUDQWKHVHV�DUH�WKH�SHUFHQWDJH�FKDQJH�FRPSDUHG�WR�WKH�LQLWLDO�YDOXH

Billion Dkr. 2071-752046-50
New stationary 

state
1995 2001-05 2031-35

Wdeoh :146= Pdfurhfrqrplf yduldeohv zlwk orzhu lqwhuhvw udwh

Wdeoh :147 vkrzv wkh h�hfw rq sxeolf h{shqglwxuhv dqg Jurvv Grphvwlf Surgxfw lq wklv

fdvh zkhuh wkh udwh ri lqwhuhvw lv uhgxfhg e| 4 shufhqw1 Revhuyh wkdw h{shqglwxuhv duh

lqfuhdvhg pruh udslgo| wkdq surgxfwlrq vr wkdw wrwdo sxeolf h{shqglwxuhv dv shufhqw

ri JGS lqfuhdvhv pruh wkdq lq edvh vfhqdulr xqwlo 53:40:8 zkhuh wkh h�hfw lv uhyhuvhg1

Wklv lv gxh wr wkh lqgh{dwlrq ri vrfldo vhfxulw| shqvlrqv dqg wkh idfw wkdw zdjhv lq

wkh sxeolf vhfwru iroorz wkh lqfuhdvhg sulydwh vhfwru zdjhv1 Ixuwkhupruh/ surgxfwlrq

ri djh ghshqghqw sxeolf vhuylfh lv pruh oderu lqwhqvlyh wkdq surgxfwlrq lq wkh sulydwh

vhfwru1 Wkhuhiruh wkh sxeolf h{shqglwxuhv wr wklv dfwlyhw| lqfuhdvhv pruh frpsduhg

wr wkh edvh vfhqdulr wkdq grhv JGS1 Krzhyhu lq wkh orqj uxq wklv h�hfw lv uhyhuvhg1



Ghfrpsrvlwlrq 7= 4 shufhqw ghfuhdvh lq wkh udwh ri lqwhuhvw 45<

Billion Dkr. 1995 2001-05 2031-35 2046-50 2071-75
New stationary 

state

Social security pension 73 74 122 107 110 112

Civil servants pension, ATP, LD 15 22 43 43 43 43

Age-dependent public service 155 162 201 197 196 200

Age-dependent public transfers 45 43 50 50 50 51

7RWDO�DJH�GHSHQGHQW�SXEOLF�H[SHQGLWXUHV ��� ��� ��� ��� ��� ���

Other expenditures 135 129 129 128 128 129

Total public expenditures 423 431 545 525 527 534

Gross domestic product (GDP) 969 1001 1021 1027 1050 1081

Total public expenditures as percent of GDP 43.7 43.0 53.4 51.1 50.2 49.4

Change in total public expenditures as percent of GDP 
from 1995

-0.6 9.7 7.5 6.6 5.8

1RWH��$YHUDJH�DQQXDO�UDWHV��GHIODWHG�E\�IRUHLJQ�SULFH�OHYHO

Wdeoh :147= Sxeolf h{shqglwxuhv dqg Jurvv Grphvwlf Surgxfw

Wkh hyroxwlrq lq wkh sxeolf h{shqglwxuhv lpsolhv wkdw +frpsduhg wr wkh edvh vfhqdulr,

wkhuh lv d qhhg iru lqfuhdvhg uhyhqxh lq wkh �uvw 83 |hduv diwhu wkh uhgxfwlrq lq wkh udwh

ri lqwhuhvw1 Lq wkh vdph shulrg wkh wd{ edvh iurp shqvlrq uhfhlswv lv uhgxfhg frpsduhg

wr wkh edvh vfhqdulr1 Wklv lpsolhv wkdw wkh �vfdo suhvvxuh lq wklv shulrg lv vljql�fdqwo|

vwuhqjwkhqhg1 Iurp 4<<8 wr 5364068 wkh h�hfwlyh dyhudjh wd{ udwh rq zdjh lqfrph

lv lqfuhdvhg e| qr ohvv wkdq ;17 shufhqwdjh srlqw lq wkh suhvhqw vfhqdulr frpsduhg

wr wkh 716 shufhqwdjh srlqw lq wkh edvh vfhqdulr1 Lq wkh orqj uxq wklv gl�huhqfh lv

uhgxfhg wr 31< shufhqwdjh srlqwv vr wkdw dovr wkh suhvhqw vfhqdulr hqgv xs kdylqj d

orzhu orqj uxq h�hfwlyh dyhudjh wd{ udwh rq zdjh lqfrph wkdq wkh 4<<81



463 Wkh surmhfwlrq ri wkh Gdqlvk hfrqrp|

Billion Dkr. 1995 2001-05 2031-35 2046-50 2071-75
New stationary 

state

Tax on labor market pensions 5 5 13 23 40 40

Tax on civil servants pensions, ATP, LD 6 8 20 18 16 15

Tax on private pension schemes 7 5 12 10 12 12

Tax on social security pensions 21 18 45 36 32 29

Other revenues 381 395 456 438 428 438

7RWDO�UHYHQXH ��� ��� ��� ��� ��� ���

Effective average wage-income tax rate 42.7 39.0 51.1 47.9 43.2 40.5

1RWH��$YHUDJH�DQQXDO�UDWHV��GHIODWHG�E\�IRUHLJQ�SULFH�OHYHO

Wdeoh :148= Hyroxwlrq lq sxeolf uhyhqxhv



Ghfrpsrvlwlrq 7= 4 shufhqw ghfuhdvh lq wkh udwh ri lqwhuhvw 464

Uhihuhqfhv
Eurhu/ G1 S1 ) M1 Odvvlod hgv1 +4<<:,= �Shqvlrq Srolflhv dqg Sxeolf Ghew lq G|qdplf

FJH prghov� Sk|vlfd Yhuodj lq Dvvrfldwlrq zlwk HWOD/ Khovlqnl1

Eurrnh/ D1/ Nhqgulfn/ G1 dqg D1 Phhudxv +4<;;,= JDPV 0 D xvhu*v jxlgh1 Vdq Iudq0

flvfr= Vflhqwl�f Suhvv1

Gdqlvk Plqlvwu| ri Ilqdqfh +4<<9,= Ilqdqvuhghjûuhovh 4<<9/ +Lq Gdqlvk,/ Nûehqkdyq

Gdqlvk Plqlvwu| ri Ilqdqfh +4<<<,= Ilqdqvuhghjûuhovh <;2<</ +Lq Gdqlvk,/ Nûehqkdyq

Guxg/ D1 +4<;8,= �D JUJ Frgh iru Odujh Vsdufh G|qdplf Qrqolqhdu Rswlpl}dwlrq

Sureohpv�/ Pdwkhpdwlfdo Surjudpplqj/ 64/ 48604<41

Guxg/ D1 +4<<:,=JDPV2Frqrsw/ Uhihuhqfh Pdqxdo iru Frqrsw/ Edjvydhug/ Ghqpdun=

DUNL Frqvxowlqj dqg Ghyhorsphqw D2V1

Hfrqrplf Frxqflo +4<<;,= �Gdqvn Ûnrqrpl hiwhuèu 4<<;�/ Frshqkdjhq Ghqpdun +Lq

Gdqlvk zlwk dq Hqjolvk Vxppdu|,

Kd|dvkl/ I1 +4<;5,= �Wrelq*v Pdujlqdo dqg Dyhudjh t= D Qhrfodvvlfdo Lqwhusuhwdwlrq�/

Hfrqrphwulfd yro1 83 qr1 4

Mhqvhq/ V1 H1 K1 ) V1 E1 Qlhovhq +4<<8,= �Srsxodwlrq Djhlqj/ Sxeolf Ghew dqg Vxv0

wdlqdeoh Ilvfdo Srolf|�/ Ilvfdo Vwxglhv 4<<8 yro1 49/ qr1 5/ ss 4053

Nqxgvhq/ P1/ O1 K1 Shghuvhq/ W1 Z1 Shwhuvhq/ S1 Vwhskhqvhq/ S1 Wulhu +4<<;d,= �Gdq0

lvk Udwlrqdo Hfrqrplf Djhqwv Prgho 0 GUHDP/ Yhuvlrq 415�/ Zrunlqj sdshu/ Vwdwlv0

wlfv Ghqpdun

Nqxgvhq/ P1/ O1 K1 Shghuvhq/ W1 Z1 Shwhuvhq/ S1 Vwhskhqvhq/ S1 Wulhu +4<<;e,= �G|0

qdplf Fdoleudwlrq ri d FJH0prgho zlwk d Ghprjudsklf Dssolfdwlrq�/ Zrunlqj sdshu/

Vwdwlvwlfv Ghqpdun

Plohv/ G1 +4<<<,= �Prghoolqj wkh Lpsdfw ri Ghprjudsklf Fkdqjh xsrq wkh Hfrqrp|�/

Wkh Hfrqrplf Mrxuqdo yro1 43< sdjh 4 0 69

Slvvdulghv/ F1 +4<<;,= �Wkh Lpsdfw ri Hpsor|phqw Wd{ Fxwv rq Xqhpsor|phqw dqg

Zdjhv= Wkh Uroh ri Xqhpsor|phqw Ehqh�wv dqg Wd{ Vwuxfwxuh�/ Hxurshdq Hfrqrplf

Uhylhz yro1 75/ sdjh 48804;6

Vlqq/ K1 Z1 +4<;:,= �Fdslwdo Lqfrph Wd{dwlrq dqg Uhvrxufh Doorfdwlrq�/ Qruwk Kro0

odqg/ Dpvwhugdp



465 Wkh surmhfwlrq ri wkh Gdqlvk hfrqrp|

Vrfldonrpplvvlrqhq +4<<6d,= �Gh éoguh 0 hq eho|vqlqj di éoguhjhqhudwlrqhqv iruvûujhovh�/

Udssruw qu1 8/ +Lq Gdqlvk,/ Nûehqkdyq

Vrfldonrpplvvlrqhq +4<<6e,= �Dqdo|vhu yhguûuhqgh éoguh�/ Grnxphqwdwlrq qu1 </ +Lq

Gdqlvk,/ Nûehqkdyq




