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Abztract

This paper studies the consequences in bwo different endogenous growth
models with |abar-leisure choiee of impeosing debt-limits on the government
budget constraint. The analysis is motivated by the constrainks the Stability
Fact imposed on EMLU oountries. emphasizing the state of financdal needs.
We show that relaxing debt and Lime sched ule eriteria reduees the economy's
growth rate in both models. but with a stronger impact on the government
in the production function model. even Lhough consumption-to-output ratic
and leisure increase. We conclude that both capital tax increases and rising
debt-limits reduce financial needs. but have different effects on growth.
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has che CES form, &z 90 72 the case here, where & = 0. See Luces |9 and Rebelo [11].

" The preferences specificanons made az=ire chat Teizure iz mﬁémm on che BGF Eee RBebelo
[11] For & decailed ecplananon of thia

10



Ley wergior: wermiknmenenes srovwlhy s owll s Ll padicolar comlilions mzanilios cach
rues el
Lhu: meweeroriwenl buowdzel cerslmind alse sonplilies considerably, Ul BO1 ogue-

Licsrn [2HF mohas Lo

(L -1
¥

B (Lo _nld 1 (1 .F}?-E (L — b BoL (2R

Lobwpzmaliogz oapualion (28 udosnn b sl wsiogs Lin: Lolleowiog shuearl-nu Lo v
salily ceanliLicarn

{.iu%:_-'-'”.ﬁ.(t},{i{t}gﬂ: Lor (3=, (20

wit osbalain Liwe Kallewwiops buwlmel womsloainl

[l — p=Hi=7m=qT] (1 — bk | (L — 7yl — &)
Morwoy Wt » |

30T s e g
(3

whoeoe cuualicon (Y milers Lo Boealebil-oniliogs wa wanl Ler upesa: I owsans Lhal Loec
A rivern preaal i ey, 0 = 8, L abebil-Leseonl pual malies alem s e Socpuass g omiven lesd,
e Lhus cemn ,{-i.': Uhis vapualicnvaplon Lo oegoooenl copxsoel oo oabebil: L cizhil-
buarwd sl oo (390 5 Lo owasioween Lewed of shehl-Leoulpul ralio Ll L cueneomy
vian oo sl a cerlaio ernend Lo Lioue 2 Ul Lell-buaral sinle Ds besw L Lo oof ohebil
i cornpesial on Loy oowe bea], waer bunwe Lo ioilial sl ol odebal-Lesesnl pul ralies in
Lbw: wsammearnny, S can U elbwer bl Lbee posoenl sl of Lo ol pubilic brow izl

(ECpMIHS Tt DO LS ).

Dalnlilon § Lel SO0 deaale ez governenend fivenesel neesfy el Do zern, es e

difference: belvwersn Mo prosend vealoe af reverwes o U prosend walue of mezedag.

Ll LesLaal wllial eamn Lhu: movermonend buwlzel censiloaind of duagzes in Gseal wariabbes
Al Lirw: Ler accoruplish wille L debil-ociliogs {oelbecliogs W luuuial ek, &) can

b rowsasiron by word Loz aapualion (W) a5 Lollorws

— pil=rrml — TR — Tl L —
N e A T e e B g

(31}

¥Thiz can be parcewlarized for che Ewropesn hMone ey Union 22 being of 606%, and for the
wiced Srhces o 2emn for & lavmer rime Twoiriaom.
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Valws L & oLl sy wers oolicsabe Lo eocisboas: of eilbeer obidicil e soe
pravil. When & b5 amsoawl o ol ey sere, Lo meswermouend. biwlsel comsleainl 15
balsrwsal arwl Wweoe aoe oes Dovaeweial sk '

iU

Lhweo:kare:, e BO1* can be dhseribal by W meon- mezal v valins of 1.4, f: f: v
. l— £) Lbwal salisly U Ledlewiogs sl of sapualions, [oc L G171 eahel:

U™ D G e (32]
1

SO ({ P (%)

¢ [, (4]

v ada [l — 141", [

. (1 b AS(L_ 2oy e ()

ﬁ% 47, (373

M-y T (%)

anl

1 — p=Hr=rm=2 I vk | (L — vl — i
| Moy, ok Aoraet—8)
(-7 —= ¥
Lior Lhwe UL rueswhel, Lbwe sysiloen moouains Lhee sacowe ol ke egqualiomns (335 aml
(i, Lhul ace oeplasal by ogualions (210 aml (23

Lo zerweral) iU 05 el pesssibile Loy selwe Lhis moewbel sl vlically, Aclally, & clesil

BT o 3 (3

Loamu analylic solulion win cnly b oblaiwal ke oeclain Lypes ol mwalels. Aeoabils
whoeoe lexovre: do cxogenemely defermome? an: o of Uwan, Lo Lhis Lype ool muewbels
Lhw: siwilean Ler swalwe: bagsrins bleckerocumsive (son Slekey amd kel [13] Loc an

vearuple) 1

190 pocher fmporiEnL point here & sbent Ricerdizn egwivelence. Thi pablic expendione &
financed chrough dizcortonary caxes, hence Ricardian equivalkence does wor hold, in chiz concest.
Thiz has two important implicerions: Rsc, having & Timic on debr miy [aad acowally, will) affect
the coneimer's decizions; and second, debe and caves are wo longer mdifferent o euzeholdsz. We

may find that one fiscal insoament & ecoer chan che ocher.
'3 pforeover, the dyramic roraubetitntion theorem o f Mirriees [10] holda: che produccion poazi-

Bili vk 2wifaoe b2 & Twesr plane aond cheve Bre wo CranE rionk] dynamics aorees Seady-srhes. Some
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5 Simulations

Auweonliogs Les Lhw: analysis of W Lasl seclion, moarenenl selulioms ol Le b oone
puloal i ook L chilain osolls Lhal can be mlecpocbol oolerriogs L sloaly-slale
bwttuaviear oo eour Lwes aannarnins, "8

Limsl, wercnlibral: bealb ruca el s solw: Loc o boeodurads balamsal zrow L palh
A o Sleskory sl Wackades [13], wor ceorupan: cooeruins Lhul an: obsrwliomally ogquiy-
alenl: Ly puacl Ireru Ll sane balames] grews Lh palh,™ bl nspeod sl fleoindly Les
any pamueler chuagze, Labile 1 ofleels e ioilial sl aml bemdenacs paranwelers

Lesr baslbe riesabils
[Leeseerl "Labile: 1 ksl b

Ll brmctunack balamal goewlhe pilb [man whieoe bl eslels slacl i siven by

Lokl 2.
[lmh:rL Lahile 3 abeal lu:n:]

Arveanz all U variabile duagss, e will koo om Lie mile ol zresc L, 7, aml whal
wet! csallond beleaos Lo [ovarwinl owaals, @& Subseripls will celer Les vssche of Lhee mesbels

sl beial,

3.1 An Increase In eapital tax rates

Lo Lhus seclicsn wr verupam: Lo eflecls presless] on bolh nesbls whom Lases on

vapilal imeresse Iman 0% up Lem L Leaviogz all Lhwe oLl pamuncbors wocduaogsyad 12

expmpes of thiz are Baroo and Saladie Maccin [2] aad Seobkey and Rebelo |13].

Howeener, for models Tike onns, where deianre ig end ogenonaly determined, che dyngmic momsn beci-
cucien Cheorem faila oo wold: che prodwccion poesibilices sweface is sorictly concave d perameer
changes can lesd po crans rional dynemics. Mow, che wecsepwill be oo sohse wnmerically che oo

mode s we presenned .
' aT wrmerical compcarions have been cerried ot wich GAUSS-386. Where poesible, parame

eerizacioi of che model follows Lncas 9] and Bero [1). Addidons] dacs for Spain ek fnceodwoed
referring debi-ceitings and initial debir poels DF racics.

"Since we wanced both cases 0 zert Fom che zeme steadiyecrace, the adjerment & made
chrowgh the cecholegical paramecer, A, whose valwe differs fiom one mode] oo avocher, Accaally,
A haz been chesen co give & mecamized salie of the groweh race of 285, and che mirmerical vahe

for & comrezponds o & wide concept of k(L) inclsding phozical and hvmen cepi e
' The reasen for zondying & h% fncrease, when che nznel Bnahyss vefers oo B e oL, s becanze

of the need for reducing debe and deficic. Mest cowncries start From deborooeon ot racios above
the reyuived debri-ceiling, chiz ooald feroe chem oo wndertake possible rescriccive fiscal poticies as
chis one.
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Pabile 3 swnnvacios L oosolls T an ensse inowspilal Las oales '
[Leeseerl "Liabile 3 abeul b

Remiull 5.1 a: Anomereszse i e crpideed beer fonplfies @ feelf do Hes gromsile reefe: aened
srn Lees snfemend rafe

A orise oof Lhwe Lo e wapilal ioeorone ouplivs A subsmbULabioen eflecl belwoen wapr
ilal aml labxsr beabiliogz in bl roesleds, s Lue opporlunily el ol Dowslios o
covsses, wapilal aeewrodalion dhensses o beoelil of laber, Ul Ly ralies ﬂr} sl
cornsienp Lissee Lesesulpiul zresw io besLbe s, "Ll mossesn whoy U Dall ioco e e inquals
Lhw: [nll in pgpe wan b Lovoewl in ey Larser aljusbooent i labeor presboessd o Liee
C1PF ruewbd. Lowcrvnsiops Lass shuenmses L allecs Lax oeal ool oo i Lal oo loeiogs
Lhw: symenl Ley anliipale oomswcuplion by mahowdnge L savins mle on capilal (L
bl el ernpeamal subislilolion effecl o corgurupilicn).

Lo Lhu: CUL selup, inwsloocnd Talls, savinggs zeo deowo amd eomsuooplion dses, bl
Lhuisi cisie: 15 resl sier baipr Les eallsinel Lo sogmalie: offol can Lbw: o Ll silemde, sty Ll eowl-
prul Dalls wrseern roesre: Ll coorgs irupbican, "Uhus wooplaioes Lhwe e o Lo ooresiruga Lisaoe Les
esul puuel malies, el Les Lbw: Dol Lbual wesnsiocnpalion s subsiliLubed by public eomsweuplion

appusariog o Lbwe wbilily Diewlicn

Remuli 5.1.0: An doerecse: dn e capsliel Do redees fieenesdal neesly fzaler dn
Reer 0O snnewded Wazns o Sees O canwes.

Thpzanliogs hanwial maals, as leslealed by Fizans 1oamd 2, eeoszie ald oo
wirn: Les oy s 7 s Lew oo "Lhos 15 louporband Les mesle bocams: emeasiog Lases
wisttil bw: o mewwl policy e mocte W ddebil-Lesenlpol eeiliogr in Low aml wilhe an

wsparsionacy lscal polivy O moas wpd, Hewower, L GULE mueled oodoess livaoial

FATM rhe veznlis we present heve Bre percentige changes with rezpect to the BUF henchmark
valises
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sk Dmlor Lhan Uue 0171 e @

[Legsoerl bizmunes 1 aml 2 abeal b

3.2 An increase In the time to sccomplish with the deht
celling

"Lhutestjonilive: oo Lhiss swsLieorn 15 Les ol v buews breslbe ruwesbels muacl whwen Lhwe Lionics Les
coruply wilh Lo cogquimenend enodehil 5 Y melasl® . Thos opliss Loal Lo ccesreenies
b tuesm: L Loy ruwacl Wb ceapooes ] alebl-Leseoulpul malies, "Lhe focoess: o Lo
buearisaann smes Ireorn "= 000 Lo "L'=2000 3 kareppiogz all Lhw: eolbwer vadsbles comsland, "L
Loansrnissicn wchuanism of smch a ol slads o L zevemoenl speouliogs- Les
eulpual malie appeanns o egqualion (). LThen Wos chuagme allocks B sros L cal:
Al iwliceutly L nsloof wariables, bowlios L coooeruy Lo aomew balaos] zmewlh

palle "Labile 4 peprecls Lhe: oesodls
[Leeseerl "Liabile: 4 abisul b

Remull 5.2.00 Ao sncrezse i e Dane: plenasag refieey e grovell nele in baile
tineadedn, frad Mlees Sl i Bzreer s oo 78 mnaadded Sazn dn Mo O ames Tnderes) tieles
edirnsneiae s dheadfe Trendeds

Lakiogz eapualicon (0 we wan son Lhal 04 iensses, L Lell-tuad sik: ol L
caqualion ries, Lo, an aljosbooend s oooasbed Les boospy Lo capualion belibiogs, Lo Lbs:
G ruemled, Lbus sl jwslonenl wors Lhoeugste Laee woaes: [osl, Lhmougshy Ll becnizi:
i Lhue pudalic spwewliogs Le-oulpul roalies, amd Lhis oy codiescs L mress L mla ool
Lhw: wiesenorny; arwl, secowl, fnoa mone wliceel weay, Lhcowpshe U sl ol vadabilies.

Tapzanliogs Lhw: CUL resbd, Liwe aljesilowenl acises spmain Dmsen e Lall o L prodaliv

Mealowing leland |5 thiz efect can be meszied by che following expeszion denocing the
brfipet. & ffect
lrek + 1l — I:|_II

B —eTIHI0) + & ”

(4}

lelend |5 sngmeste & caoc one and shows chat incwreing i shore-rim deficits can be solved by the
detrt offzer e Mect. We diver cly reduoe chese deficits in the shorrim, since inoonr case, this difference
rendds 0 200 Bs T oes oo 1, che conclusion is char & incresse in che e oo cepickl allows the
economy oo redace che gap ecween debro and covrent deficic, and oo balance che govermment badger
CONELTIRTL.

U Pimwe con be seen B2 0o be measired in weekly periods. Then che BGF would consder hardly
? vears oo FulR1 che regquivement, and we amplify ic oo abouc 4 vears.
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spuemliogs-Lesolpul calioon o cgualioon (1), which dhemuses oems noander Les Tullil
Liwal exqualicnn. Cliveern Lhual o mesw adems el albecl dinielly Lhw: cale of mevwl by, wee sLill
ol U sl of wanabbes Lo suljmsl a5 a meaclion Les W oo inc?. Mol Lhal in
Lhw: CUL rwhid, L Lall in gewermowend spemliogs i comupersalal by s comepouk
ez wimas m beelhe hasuo: aml coosunplien, whoch leaceilales ioles kewer caplal

aucirlalion, aml, Lues, kvwr smewlh cale.

Remull 5.2.b: Anoamveaeezse s S D plenading worsene S fovenesiel mezsds mere:
gy Meer OO0 soendesl Dlaezny s Dhees OO0 o

Aninlerpolalion cornrnen Les belh ruesbels s Lol Lbwe losogaer L Lioe: besrisen Les
salisly Liws alehl-mogquiceruend , e Lewaer Lt owomesny ™ moesw L cale. Uhae ewesesrniv
ralicnle: 5 Lhal kecpime Lasas eorsilbanl we il Lo sk anoeeclea eflorl L oowh a.
"Uhuiss sulvliLiesoual fbearl i sowade: b Lbwe cesloetion ef . Mol Lhal in Chwe G171 wase Lhis
pealucticon il a Lall o L labor-preshcLivily, sl aosobstilolion el of Labeer
b vapilal,

Aslribeiogr mesudl 5 Lhal levawcial el bocooe wonse, This s sbeewn i PLnioes
A aml 4. Lhos, an opodand eooclugion, cxlemsive loc bolh e bds, i Ll | ndasiogs
Lhwe Liruw-bussrisenrn i ool sohe o msesl prolivy Tor meweeroruend s, cvenn Lhesigzh Lhwey will

aecoruplish Lhee alebl eobeoeon, Wi Dovarwses will ool wp i aowesnse siloalisan,

[Legsnerl Limuonss 3ol 4 st buc

5.3 An hherease in the povernment spending to capital ratio.

Lhu: iy bweo: 15 Les aoalyes b olliols oo Lhwe BOL* when mosermowenl spawlins as a
ralies Loy capilal ensses a 005, leocploes L olber wariabbes Luuiuul,'__ﬁul.m Latil; &

surnruanas L ool ls cormiogs el ool Lhu: rowrnwenasal sirinelalicns,
[Leeseerl "Labile: 5 absul e

Remull 5.3 A réive dn e gevernonend spendime-fo-caepilel viebin endummer:y grovsile

rn e COIMT sneaded volodes Loin pezriafefe go readnzend an D CO0HT anes

The veader mey wonder why do we change £ inzrend of i. There are CWO MaETE TeRsos for

thiz: Rvacly, i abrepdy chianges sinee 10 conzidered Bs anoendomenos varable, E; s zecondly, we
pait From & given benchmark where £ = 007 meaving chac the government Sze in che ecommy =
ecween che wsnal vahees [2d0% of cucpuc). Lacer on, when solving for che BGFP, sariables rake

edunilibiiwm vahees, depending om che prRrameiers il &g o
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Thpzanliog U 0171 ruembed, Lbwe cisae in Lwe inlecesl cale is ol Les L pesilie
vl Lhwal Lais ioweoeasiogs speauliogs b onil, nlleclioz aeaio e pesi Live cormelalion
belwicenn Lhis vanable aml Lwe goewlh calie.

Wilh mespecl Les U GUL ek, U cisa: o e meseroruenl spemling bopli a
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$1a b HE S

Remiull 5.3.0: A rdve o e governanesnd specaeding-lo-coepdial ralio redoces finen-

caeel mezeedn fezaler dn Woes U movewdes! Den doe Hos C8F o

]
¥

esbibain, 15 wswally aecommpamal by g orse on Lasus, ool Lhe el ioleoesl cale

Tl zeowemal psodl bweee 15 L Dol Lhal Ao wemsse o L £ omlio, 5 loally e
al bwmees colliogs dlesen oo L Hessocwer, 1oconr case, Lhee nse o f 15 alenns vsslfecnat
chezmiepinng e, Lo Darial oves ks worsen s appeas Lo be evichol Ireen Fimoes
5 aml 6. Aoogser, wae bisee apesilive elliwl sions: s el wp willea bisbaer mlae ol
roewwlie Il i5 werlh resliviogz Lbual Lhis alews el emienr o L GUL ruewbed, whwer: Liwe
il ol beald.

[Legioerl bizuoes 5 ol 6 abeal e

Siruruiogs gy, Lhws ey pednl of Wis amalysis s L Dol Lol o s ocomesouy wilh
O an icoase o L meewermeuenl speling Lo capilal milie (an espamsive sl
peslivn ) wsan b eesrupuabibile wilbe Lot owsl of besliliogs s odebil-oniliongs sioes DL e

Lhw: mrewLby maler. Heswaner, Lhus is el Lo Tar an cocoesuy wilh GUL

3.4 An Increase n the debt-to-GDFP celling

Lhu: Legsil sesperiounenl v ace zoiez Lo poedomn ooless Le Lo eflocl o Lue BO1Y o an
terews 1o Lbug alehl-Le-oulpul wociliogz, Doy §005: Lo 005 ool CG1H? kwping all Lis:
variabils conslanl, Ths wase hus boen dbscosse] by ailounesliealions s ¥ melaane”

Lhw: Mwwsilochl coleria® "Lable 6 oopocls L pemsnlaze chuos on Lu: BO1Y of an

134 ppnally, the Ewopesn hMeonetary Union does wor reguive the sriccly fulfilment of che debo
ceiting, bt having & decreazing crend in boch debi-vo-oucpuc and deficic amewncs. However, we did
&l che anabras wnder & srecn incerprecarion of che Massreicht o eeriom: we Tmposed oar eoomomies
to veach &t least §.
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[Leeseerl "Liabale: fi abaesul buee]

Remull B.4a: Increesing e dedbl-cealing refoces gromelle e ay e (P 1oesded
Meezan s Moo CTDF cmes Toes mezmnes s Srvoes foor smnlerecal sezlem.
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sy bl aaquualicsne (3000 beslils. "Uhiss all in gy i U Tall iy, s oswal hisher in
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6 Conclusions and Extensions
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ﬁ Firzst Order Conditions for the Com petitive Equilibrium

The problem the representative household fmres is bo meaximize his constant elasticity
ukility funetion. subject to a wealth accumulation equation. The Hamiltonian for program
(P.1} a5 fallows

Hlelth s a8 ALY ;:"ul[ff"[f.'lit}: Lk a2y

LAY — whe(Bhed(E} 11T — o bl 8}(L — 208} — e8] ], (41}

where £i[e0th £(LY, g(t}] takes the Functional form from equations (3} or (15}, depending
on the model we are dealing with. [Notice that.in the GPF meodel, L, 1h

The FA0).C. are given by equations (3} (6} and [7}.bogether with the bransversaliby
cond ition on assets . equation [#}.

If we substitute equation (5} into (€}, using equation [T} and recovering the govern-
ment budget constraint and the market clearing conditions. we end up with the following

ayskem
Bl — rudowidy ot}
-8y iy )
T U= el - Al (43)
(R (5 S ( e (1) (44)
Bt 10— ) - 1 @ - et g,
(45)

alao we have to take inbo acoount the bransversality constraint in equation (8}
The system defined above fully describes the competitive equilibrivm in our economy
together with the constrainks an &8}, 5 o [it, 1].
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Table 1 Initial and benchmark parameter values
GPF maodel GUF model
ki (TH) 1 ki (TH 1
8 .3 # (L3
T .x T (.3
Tw 0.3 Tw 0.2
£ (.60 X (.60
! 0.0 2 (.05
T 1 T 1
S | 60.6% | S(m €969
i G0t | G+
T 1] i3 1
i aw | @ 0
A | 0&6s | A (.2882

“This data is for Spain 1997, Sewrce: Byropemn Commizson.
“This is the debt-limit imposed by baastricht.

Table 2: Benchmark values for the balanced growth path
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Table 3 {Changes in endogenous variables when T incresse bo one.
LG PF model CUF maodel
T | -IT0E | 277 6
£ -5 i .4
T 67 .45 T 62.20
Y L L ¥ -1ix]
s 134 4 s -0.47%
T 4v% | n 6471
-1 1563 | 1-1! (.78

Table 4: Changes in endogencus variables when time horizon doubles.

GPF model GUF model
T -T.04 T -4.714
i 1.06 i 213
€L £
Y 2.5 3 206
Y -2EN Y -1.71
o1 242
7| -04z| @ 177

L_f|-380 (11 -4

Table 3 Changes in endogenous variables when 3 incresses.
GPF model GUF model

T L T 413

L] -1 | i (.06

;| -Wa| -13.45

W 124 W A5

o [ gma | & 0

TR I [T LR T 25 44
11| 224 |14 4.1
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Table §: Changes in endogenous variables when # increases.

GPF model GUF mode
T -1 5 1.3
i 026 i TRE
f .34 f .32
L B 170 R £.14
R R (.24
P I L .14
-4 |05 |11 446

s |
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