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Fiscal Policy under Alternative Fiscal Discipline Regimes
in a Currency Union
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Abstract

The present paper uses a two-country overlapping generations framework in
order to assess the implications of the degree of fiscal discipline on the fiscal
policy effectiveness in a currency union. The results show that, initially, a fiscal
stimulus implemented under the condition of returning to a balanced budget
leads to a higher increase in per capita output and consumption compared to
a fiscal expansion with permanently higher public debt. However, in the medium
run, the strict fiscal discipline case leads to an output recession despite the in-
crease in private per capita consumption whereas a loosening of the fiscal disci-
pline helps avoid the recession at the cost of higher public debt. The overlap-
ping-generations framework shows also the demographic impact on the fiscal
policy effectiveness under different degrees of fiscal discipline.
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JEL Classification: E62, F41, H62

Introduction

Following the economic stagnation in Europe duthéoglobal financial crisis,
the European Commission offered in November 20fi8cal stimulus strategy
for the member countries. In order to facilitate implementation of national
measures, the Commission allowed countries to exgaporarily the limits for
the public debt (60% of GDP) indicated in the Stgband Growth Pact (SGP).
Consequently, public debt increased rapidly dutivggtwo years of fiscal stimu-
lus, which led the union members to carry out mubpending cuts in order to
reduce public debt to the level set by the SGPs Type of feedback from public
debt to public spending is also observed for séwenantries in empirical studies
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such as Gali and Perotti (2003). However, the stahtheoretical models that
analyse the effect of a debt-financed public spapdihock generally overlook
the possibility of a procedure that allows to imgrgublic finance following
a deterioration due to the fiscal expansion. In ynahthe new open economy
macroeconomics models inspired by Obstfeld and R¢d895), the Ricardian
equivalence assumption implies that the debt burslanet entirely by an in-
crease in taxes. Similarly, dynamic stochastic ggrequilibrium models con-
sider public spending path generally as an AR(brgss in which increases in
public spending and taxes fade away gradually. Heweas shown by Favero
and Giavazzi (2007) using US data, a simple AR¢brgess does not allow to
estimate correctly the dynamic effects of a figualicy because it neglects the
possible feedbacks from public debt towards pupending and taxes.

In order to reconcile theoretical analyses andetheirical observations, Cor-
setti, Meier and Mduller (2010; 2012) introduce scél rule with feedbacks from
public debt to both public spending and taxes atwo-country general equilib-
rium model with flexible exchange rates. This lednlsa two-phase transition
dynamics for public spending. In the first phaseliguspending increases and is
mostly debt-financed. In the second phase, pupknding decreases in order to
mitigate the negative impact on public debt obsginethe first phase. Corsetti,
Meier and Miuller (2010) find evidence of spendiegarsals for fiscal transmis-
sion using US data in a VAR model.

The present setup is similar to Corsetti, Meieat Ktiiller (2010; 2012) regard-
ing the law of motion for public spending but difefrom their analysis by the
choice of its framework and aim. First, in contrimsCorsetti, Meier and Muller
(2010; 2012), the present framework uses a twoicpwverlapping generations
(OLG) framework inspired by Weil (1989). Second,ciontrast to the flexible
exchange rate assumption in Corsetti, Meier anddvi{010; 2012), the present
OLG setup is applied to a currency union. The Ok@isis particularly appropri-
ate to analyse the relation between public debtpaftic spending since it allows
to eliminate public debt neutrality. However, adioated by Weil (1989; 2008),
the finite lives assumption in two-period OLG ma&jeduch as Blanchard (1985),
is not necessary to eliminate public debt neurdliit contrast, the assumption of
new generations arriving at each period is crudibke present setup keeps the
assumption of infinitely-lived households, whicloals to analyse the impact of
population growth on fiscal policy effectivenessofdover, infinite-life assump-
tion enables to compare the results of the pressmp to those of the dynamic
stochastic general equilibrium (DSGE) framework abhgenerally assumes infi-
nitely-lived households. The discreet-time struetof the present setup also helps
compare the implications of the present setup thighDSGE framework.
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This setup is used to analyse the short and mediumreffects of a home
fiscal expansion incorporating a feedback mecharitsah would mitigate the
negative effects of fiscal expansion on public fice in the medium run. This
can be interpreted as a fiscal expansion undengtbmdget discipline, as in-
tended by the new SGP. The dynamic effects ofttuis of policy is compared
to those of a fiscal expansion that is concerndg with the stabilization of
public debt without being concerned about the latelhich the public debt is
stabilized. This second type of policy can be ipteted as a fiscal expansion
with a weak fiscal discipline, similar to the otmat is being implemented in the
USA. Indeed, in contrast to Europe, the USA chosaaintain fiscal expansion
in 2011 despite the worsening of public deficitpimg that the output growth
resulting from active fiscal policy will help stdize public deficit and debt at
some level in the medium run and reduce in the-komg

The results show that a domestic fiscal expansioter strong discipline
increases the short run output and consumptioroth bountries and allow to
restore the budget balance in the medium run aeal tt achieve a budget sur-
plus leading to a reduction in public debt. Thiprovement in public finance is
accompanied by a reduction in foreign debt. Howetrés type of policy leads
to an output recession and to deflation in the mmadiun. In contrast, a fiscal
expansion under weak fiscal discipline avoids theession and deflation but
leads to a higher level of public and foreign délite results also show that in-
creasing fiscal discipline leads to higher volstiin short run real interest rate,
inflation and taxes. Finally, the OLG setup showsvhat extent the impact of
fiscal expansion on per capita variables undeouardegrees of fiscal discipline
is influenced by the population growth rate whigledfies the degree of devia-
tion from the Ricardian equivalence.

The paper is organized as follows: section 1 dlessrthe theoretical setup
whereas section 2 calibrates the model and givesd\thamics of the fiscal poli-
cy impact on main variables under alternative fisiscipline regimes. Section 3
considers alternative calibrations for various paeters. Last section concludes.

1. The Setup

There are two countries forming a currency untalled home and foreign.
At any periodt, population in each country consists of a comlxmeadf different
generations of households: households born in puevperiods and those who
enter the economy in periednew-borns). The rate of arrival of new generation
is denoted by which is also the population growth rate. Sindehaliseholds
within each generation live infinitely, the peribgopulation of the home country
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is defined asN, = N,(1+n)'. Foreign country populatiol,’ grows at the same

constant rate. Initial union population is normatizo 1. Following Weil (1989),
intergenerational bequests are excluded.

Initially a households reside in home country while the fargigpulation is
equal to (1 -a). Home and foreign goods varieties are also indegspectively
on the arrays [(a) and @, 1]. Population increases in time while the numifer o
goods varieties remains unchanged.

1.1. Households

There are two types of households in each coutiteyfirst type has access to
financial markets and is called asset holders. Sdo®nd type of households do
not have access to financial markets, consumeheit tisposable income and
therefore are called hand-to-mouth households. fijpis of consumer behaviour
is empirically observed in various industrializeduntries as pointed out by
Campbell and Mankiw (1989T.he share of the asset holders (non-asset holders)
is equal tat (1 —A) in each country. Moreover, following Weil (198%)js as-
sumed that the newborns do not own financial asstigever, they own the
present discounted value of their human wealtmeefias the labour income and
share of profits net of taxes.

Household Behaviour

In any periodt, a representative home asset holfleirom generation
UD[O, t—]] maximizes the following utility function with respt to consump-

tion C° and leisure(1- L") where L is the labour supply. Time endowment
is normalized to 1:

. 0 Uj 1-p .
v =Et2ﬁ5‘t[—(cf_p +17log(L- LY )} 0<p<1l.n>0p>1 (1)
s=t

where S andp are respectively the subjective discount factar thie coefficient
of risk aversion.

The real consumption inde{x"j is a CES type function defined as:
¢ =|al )" +a-ay )7 | 2)

wheref> 1 gives the elasticity of substitution betweemieaH) and foreign If)
goods.
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In (2), the consumption sub-indexes over the ggodduced at homé) and
abroad {) and consumed by home househdlidm generatiorv are defined as:

et =[ @ 7 m7an| anact = () [ OF [ @

wheres > 1 is the elasticity of substitution between goodsdpced within
a country.

The home consumption price indexes corresponding’t and C? are de-
fined as:

a e . 1, Y =
Rur= 4]y P e | andP =]k g () | @

The overall price index is given ®=[aP,ff + (1—a)PF1}‘9}ﬁ :

The preferences of foreign households are similidin asterisks denoting
foreign variables. Identical preferences and tikedione price imply that overall
prices expressed in the common currency are egoag®countries. In addition,
the terms of trade is defined &= PEt /B .

It is assumed that home and foreign householdeaddave biased prefer-
ences toward the goods produced in their country.
In periodt, home asset-holdgrfrom generatiorw [ [O, t- 1] holds private

bonds which are traded internationally along witiolpc bonds which are traded
at the national level. These bonds are denote@fyand correspond to assets
purchased at the beginning of peripdrriving at maturity at the beginning of

a .
t+ 1. The asset holder receives profj‘%sl'l'tdi from home firms, earns wage

income by supplying labour at wage rwai in the perfectly competitive labour

market and pays lump sum taxEE’.'tj . Hence, the budget constraint is given as
follows:

RBY: =RE+R)B +WL' + [ Midi -RCY -RT (5)

wherer, denotes the real rate of return on both bondsed®etvperiods$ andt — 1.
The budget constraint of a foreign asset holdsinilar to (5).

The individual demand of the representative hossetaholder from genera-
tion v for a typical home and foreign good is given afofes:
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dl(h){@} {Fﬂ c! andc[”’(f){pt(*”} {H ¢ ®

Similar equations can be defined abroad.

Maximizing utility (1) under the budget constraif® with respect toC,

BY,, LY leads to the following first order conditions whigive respectively the
intertemporal consumption path, and the optimalualsupply of the asset holders:

(€)= BE[ @+ )l | ™)
v 1 MR(C)

=1- 8

L v ®)

The utility maximization of a foreign asset holdlemds to similar equations.
In contrast to an asset holder, a home hand-tofmoatisehold born in period
consumes his/her entire disposable income at eakhdp Thus, the consump-
tion of a non-asset holder is given as follows:

¢ = T ©
t

Equations (2) — (4), (6), (8), (9) and their fgmeianalogues hold also for
hand-to-mouth households.

Aggregate per capita Values

As it is traditional in OLG models, one needs xpress all variables in per
capita terms (indicated by the subscigf). This consists in aggregating the
relevant variables across all generations and theiding by the number of
households. In what follows, a variable without aeference to a specific gen-
eration will denote the aggregate level, while shéscriptsA andHM refer re-
spectively to asset holders and hand-to-mouth hmids.

Given that there ara(l+n)' asset holders in the home country in petiod

the optimal per capita labour supply derived fr@&nand its counterpart for non-
-asset holders are given as follows:

,PC =1- ,7|Dt (CtA’PC)p and I—tHM ,PC =1- ”IDI(CIHM 'PC)p

W W (10)

LtA
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The per capita consumptions are different for tthe types of households.
The following per capita consumption of a home htmdouth household is
derived from (9):

CtHM PC — % LtHM ,PC _TtHM ,PC (11)
t

For the asset holders, the per capita consumggiderived from (7). Aggre-
gating equation (7) across all generations of dsslelers alive at periodgives?

al (CA*20)P +n(CM™)? + ..+ n(L+n) HCr Y ]

= maa [(Ctéfzo)p + n(C{ile)P +..+n(l+ n)t—l(cté,[l,:t )p:l
t+1

The left-hand side of the expression above giliestdtal consumption of all
asset holders alive at daté(C*)”) while the right-hand side is different from the
consumption of all households alivetat 1 ((C/3,)”) since it does not include
the periodt + 1 consumption of individuals born i+ 1 (an(1+n)' (C7™)7).
However, this equation can be rewritten as foll@@sas to include this con-
sumption:

1
BE(1+r1,,)

Dividing both sides by the number of householdgeaht period yields the
per capita consumption Euler equation as follows:

(G = E[(C° -an@+n) Y] (12

() = gy BLGY -~ @Y ] 3

This intertemporal consumption equation includesgeriodt + 1 consump-

tion of the new-borngC/;7°“=""*)” which is one of the fundamental differences

with the representative household models. The @raf new generations tilts
the intertemporal consumption path by increasingeru consumption. Indeed,
with positive population growtm(> 0), households anticipate that the future tax
burden due to a debt-financed increase in currebligppspending will be shared
among a greater number of households. This imghas the discounted per
capita value of future taxes is lower than the eniriper capita public spending.

L If the population grows at rateand initial population is equal & the generatiow = 1 hasan
members, generatian= 2 hasa(1 +n)? -a(1 +n) =an(1 +n) members, generation 3 h&d +n)®
—a(1 +n)?=an(1 +n)? members and so on.
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The difference is perceived as a net increase @tlueThus, asset holders re-
spond by increasing their current consumption.

1.2. Firms

Each monopolistically competitive home firm(owned entirely by home
households) produces a quanﬁ@of a single good according to the following

production functionYti = L'[ The same is true for the foreign country.

Firms set their prices according to the price stiljient mechanism defined
by Calvo (1983) who assumes that, in each periatl, a randomly selected
fraction 1 —a of firms gets the chance to reset their pricesniaximizing their
market value. The new optimal price chosen by aéhfirmi in periodt is the
same for all adjusting firms. The price index fanie goods is then an average
of the optimal pricggy charged by the adjusting firms and the averagthef

price charged by the remaining firms:
Prl=1-a)p’) 7 +aRit, (14)

A similar expression can be derived for the agategrice index for foreign
goods.

1.3. Fiscal Authority

In the present setup public spending is restritbegovernment consumption
expenditures. Other types of public spending, aghpending on infrastructure
or the government wage bill, are excluded for sifigaltion purposes. It is as-
sumed that government consumes from each avaigmad in the same way as
households so that there is no home bias for daraéigtproduced goods. This
implies that public consumption indexes are simitegequations (2).

Government expenditurés are financed by lump sum tax€sand by public
debtD. This gives the following public budget constréimt periodt:

G +(1+r)D, =T, +D,, (15)

In the above equatiomD,,, denotes public bonds issued in peri@driving at
maturity in period + 1.

The evolution of public spending and taxes aréneef similarly to Corsetti,
Meier and Miiller (2010; 2012) in aggregate terrhgs possible to express public
spending and taxes in per capita terms as follolwsreva bar over any variable
denotes the steady-state level of that variable:
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7 =(1- ¢ )G™ + 9, G + ¢y 1+ n)DFT + &,y (16)
_ QPC A
TtPC :GPC ? +q, DtPC (17)

Equation (16) gives the law of motion for publpeading, where is the one-
time stochastic i.i.d. shock. In contrast to thpidgl AR(1) process, the evolu-
tion of government expenditure depends also onetred of public debt. Indeed,
assuming thatg, <0, following an initial increase in public spendinfiscal

authority will adjust government expenditure endumgesly through future pub-
lic spending cuts as the outstanding public detiteimses. This implies that the
fiscal authority has to reduce public spending deldt sometime after the fiscal
expansion when faced to an upper limit for pubkbidand deficit. If such an
upper limit is not required¢,, =0), public spending will follow an exogenous

path towards its steady-state level following theck. Similarly, equation (17)
translates the efforts of reducing public defibitaugh higher taxes in response
to an increase in public spending and debt assuthatgg, > 0. The parameter

@, 1s the feedback from public spending to taxesdefthes the responsiveness
of taxes to public spending.

1.4. Monetary Authority

The common central bank is assumed to pursuetarest rate policy that
responds to the deviations of union-wide consumieepnflation 77" and out-
put from their steady-state levels. Following Rutiberg and Woodford (1999),
the interest rule is given &s:

s == @) + i + @iy + g (% -Y") (18)
where the superscriptindicates union-wide levels.

The assumption that peridd+ 1 nominal interest raté,, depends on its

lagged value allows for interest rate smoothinghst sustained changes in out-
put and inflation lead only to gradual changesmrtominal interest rate.

1.5. General Equilibrium

General equilibrium is a sequence of prices, wagassumption and produc-
tion levels as well as policy instruments and fitiahassets which meet the fol-
lowing conditions:

2 Steady-state inflation is zero by definition.
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(i) Aggregate total per capita labour demand must lbeleg the sum of
labour supplied by asset holders and hand-to-moartsumers in both countries,
which implies the following expression at home andimilar equation for the
foreign country:

J‘: Li[,PCdi - L[PC - (1_)|)LtA,Pc +/“_tHM,PC (19)

(i) Goods market must be in equilibrium in each counthere goods sup-
ply is given by the home and foreign productionctions. Total demand for
a single home good is given as follows:

- o
daprc o | P (h) P u,pC u,pC
A (h){—PH ) } {—Pt } G +G) (20)

Equation (20) is obtained by combining the periteapersions of aggregate
home and foreign private demand for gdofterived from equation (6)) along
with home and foreign public demand which are esged similarly.

(i) International bond market must be in equilibriumiathrequires that
global net private assets be zero:

R +(1-a)R" =0 (21)
whereF and F* denote the private bonds which are internationgiigled be-
tween home and foreign countries such that at héhmeB-D and abroad
F* — B* _ D*

(iv) the following transversality condition has to betineth in aggregate and
per capita terms:

: Mt +71
lim + =0
quoot,t+T(Bt+1+T R+TJ (22)

wheregq, ., is defined as the market discount factor for date on datet.

To solve the model one must log-linearize thevahe equations in per capita
terms around the steady-state. The steady-staefirsed as the special equilib-
rium with zero inflation and perfectly flexible pds where international trade is
in balance so that private debt is nil. Moreovemli budget is also balanced in
the steady-state so that taxes are equal to psipiinding. The log-linearization
allows to express all per capita variables in teahtheir percentage deviation
from the steady-state level. The log-linear modedalved numerically under the
assumption of rational expectations.
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2. Calibration and Results

This section compares the impact of two typessafal policy. First, it con-
siders an increase in home public spending assuthatdfiscal authority is not
concerned about the budget deficit as long as ulelbt is not explosive (weak
fiscal discipline). Second, the same policy exercssreconsidered assuming that
fiscal policy is designed to ensure a balanced duoigthe medium run (strong
fiscal discipline). Foreign public spending is assd to remain unchanged
throughout the rest.

2.1. Parameterisation

Table 1 below summarizes the values and the giers of various parame-
ters used for calibration on quarterly basis.

Table 1

Calibrated Parameters
Parameters Value | Parameters Value|
Subjective discount factor B 0.99 Weight of leisure in utility n Calib.
Substitution elasticity between home| ¢ 6 Monetary rule coefficient on 7y 0.1
domestic goods output
Substitution elasticity between home| 6 6 Monetary rule coefficient on P 15
and foreign goods inflation
Measure of price rigidity o 0.75 Interest rate smoothing @ 0.9
Coefficient of risk aversion p 1.35 Public spending persistence Ay 0.8
Growth rate of country population n 0.0025| Tax response to public debt aq 0.04
Share of public spending financed by @ 0.3 Public spending response to -0.04

(] ; Pyd

taxes public debt
Share of hand-to-mouth consumer | A 0.3 Home country size a 0.3

Source: See the text below.

The discount factof and the risk aversion coefficientin equation (1) are
respectively set to 0.99 for each quarter and 38 according to the estimations
of Smets and Wooters (2003). The value @ the same equation is calibrated
to have a steady state labour supply equal tolureedf the available time.

The size of the home countayand the rate of population growthare re-
spectively set to 0.3 which corresponds roughlho share of Germany in the
European GDP and to 0.25% which is equal to theageepopulation growth
rate in the Economic and Monetary Union (EMU) iri20The share of hand-to-
mouth consumersl is set to 0.30 which is the average range estimatede
literature (Campbell and Mankiw, 1989; Gali, Logealido and Valles, 2007).
Intra-temporal substitution elasticity within a oty o is set to 6. Given the high
integration of the goods markets across EMU memhbesgoods substitution
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elasticity across countrieg is assumed to be equal to the substitution eiystic
within the country. The measure of price rigidityn equation (14) is equal to
0.75 which, on a quarterly basis, implies thatgsicemain fixed during one year
on average.

The interest rate smoothing paramegein equation (18) is set to 0.9 which is
in line with the estimations in the recent literat¢e.g. Fendel and Frenkel, 2006).
The responsiveness of the interest rate to thatiofi deviationg, is traditionally

set to 1.5 while the coefficient on outpgtis assumed to be equal to 0.1.

Regarding the fiscal policy parameters, the prepaper follows Gali and
Perotti (2003) who estimate a fiscal policy rule $everal members of the EU.
Following these estimates, the present paper assgge=—0.04 and sets ac-

cordingly ¢, =0.04 to indicate the strong fiscal discipline case. Hw weak

fiscal discipline case, the last two parameterscalibrated to have debt stability
at an endogenously determined point in time. Fahgwsali and Perotti (2003),
the present paper sets the persistence coeffiofdigcal policy ¢, to 0.8. The

reaction of taxes to public spendigg is arbitrarily set to 0.3. It is assumed that
the share of public spending in GDP is equal to 20%e steady-state.

2.2. Fiscal Policy Effectiveness under Weak and Strong Fiscal Discipline

Figure 1 below shows the impact of a public spegdhcrease by one per
cent of the steady state real GDP on the main bl@saunder weak fiscal disci-
pline (solid lines) and under strong fiscal discipl(dashed lines) where tRexis
measures time in quarters apdxis gives the percentage deviation of the rele-
vant variable from its steady state level.

Effects on Public Finance

In the weak fiscal discipline case, home fiscalharity increases public
spending without worrying about the public debtgmence as long as it is not
explosive. According to (17) and (18), per capitdlic spending increases less
at each period compared to the steady state lexklreturns gradually to the
initial level (first panel of the first row), whilper capita taxes increase less than
the public spending (not shown in the figure). Goweent will issue new public
bonds in order to finance the resulting budgetaitedis well as the service of the
previous debt. This will lead to an increase in ¢agita public debt which slows
down progressively and leads to a medium run stakiibn at a level higher than
the steady-state (as shown in the first panel efdbt row).

% Quantity variables are expressed in aggregategpéta terms.
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Figure 1
The Effect of Fiscal Policy on Main Variables

Public Spending Home Output Foreign Output
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Note: Solid line corresponds to the weak disciplineecatile the dashed line corresponds to the strasm-d
pline case. Horizontal axis measures time in quaredy-axis measures the percentage deviation of the
relevant variable from the steady-state.

Source: Author’s own calculations.

In the strong fiscal discipline case, the fiscatharity seeks to restore the
budget balance in the medium run and to reducergssiyely the public debt.
Therefore, public spending increases by a lowerwerhoompared to the weak
discipline case as a reaction to the higher pulgiot. It falls below the steady-
-state level in the medium run, before returningtgdnitial long-term level. As
a result, after an initial increase, both aggregei@ per capita public debt start
a decreasing trend in the medium run and returtheécsteady-state level in the
long-run.

Effectson Prices and Real Variables

The initial effects of a home fiscal expansionpoites and real variables are
similar under both types of discipline, but thensition effects in the medium
run depend on the degree of fiscal discipline.
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Initially, the increase in public spending stintelathe aggregate public de-
mand in the same way in both countries regardlésiseodegree of fiscal disci-
pline since the absence of home bias implies eex@dnditure-shifting effect of
public spending at home and abroad. At the aggeelgatl, foreign aggregate
demand increases more than the home aggregate dezspacially due to the
fact that foreign households benefit from the hdiseal stimulus without having
to pay for the cost in the form of higher taxesamtrast to home households. As
a result, foreign prices increase more than horreegimplying an increase in
the terms of trade (last panel of the last rowiguFe 1), which reallocates de-
mand towards home goods. However this expendituitetsing effect, which
increases the demand for home goods, is domingtedebexpenditure-shifting
effect which increases the demand for foreign godtie resulting home trade
deficit causes an increase in private debt vissdheé foreign country in the short
run under both fiscal discipline cases (middle paféne last row in Figure 1).

The upward pressure on prices in both countriémiged as prices are sticky
in the short run. This implies that output is pamdlemand driven. Therefore
aggregate output increases more in the home coanmpared to the foreign
output. However, since the increase in the aggeegatput is shared among
a greater number of households in the foreign egumhe foreign per capita
output increases less than at home as shown imithdle panel of the first row
in Figure 1. In order to meet the increase in teenand, firms increase their
labour demand. This leads to an increase in regewéas seen in the last panel
of the second row in Figure 1) to the extent th@animal wage increases more
than the prices.

Following the increase in output at the union letee central bank reacts
initially by increasing the nominal interest rathieh decreases the asset holders’
consumption. This mitigates the consumption in@edise to the hand-to-mouth
households, but the net effect is positive. Howgasrthe reaction of the union
output fades, the gap between the current andstat interest rate falls pro-
gressively under the weak fiscal discipline. Hetloe negative impact of the
interest rate on asset holders’ consumption igyati#d in the medium run. Under
both types of fiscal discipline, consumption ofeidsolders and hand-to-mouth
households evolve in the opposite way. Hence, tealcapita private consump-
tion returns to its initial value in the medium r(the first panel of the second
row). This implies that, total demand is mainlyven by public spending espe-
cially in the medium run. Therefore, the evolutmper capita output is similar
to that of per capita public spending. Thus, ashlmseen in the second panel of
the first row in Figure 1, per capita output in@esiless at each period in both
countries. However, under weak fiscal disciplingpotiremains above the initial
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level in the medium run, whereas it falls below sheady-state level under strong
fiscal discipline. The reduction in hours workededo the fall in output, brings
about a decrease in real wages in both countries.

As both home and foreign demand fall below th&ahievel in the medium
term under strong discipline, goods prices alsa stefall. Because of the inter-
est rate smoothing parameter, large jumps in ttexdnt rate are ruled out even
in the presence of deflation observed in the stdiagipline case. Therefore, the
real interest rate remains below the initial lexetn in the long-run where prices
return to their steady-state level (last panehefthird row in Figure 1). In con-
trast, under weak discipline, the real interest ramains above the initial level
since the evolution of output excludes the possjtilf a deflation.

The evolution of foreign debt is also relatedhattof goods demand. As the
home demand for foreign goods falls below the ahiével under strong disci-
pline case in the medium run, trade deficit aneifpr debt start to fall before
returning to the initial zero-debt equilibrium ihet long-run. In contrast, due to
higher levels of foreign goods demand, foreign dedbilizes at a higher level in
the medium run under weak fiscal discipline.

Some of the results mentioned above are similtirdse reported by Corsetti,
Meier and Mdller et al. (2010) with whom the preseaper shares the design of
fiscal policy. Specifically, public spending, horaetput and inflation responses
are similar under both fiscal cases. However, hamesumption response is
positive in the present setup in both cases whe@easetti, Meier and Muller
(2010) find a negative consumption response inatheence of fiscal feedback
parameters. The authors explain the evolution efsemption by that of the
long-run real interest rate which they define asitifinite sum of the expected
short run real interest rates. Indeed, the latihs below its steady-state level in
the presence of spending reversals whereas witth@ufeedback mechanism
long-run real interest rate remains above the gtetate level. This positive
response of the long-run real interest rate bradgsut a fall in consumption. In
contrast, the present setup implies a positive wopsion response even when
the real interest rate remains high compared tstdedy-state level. This can be
explained by the fact that with positive populatgmowth, households anticipate
a fall in per capita future taxes when public spegds debt-financed (weak
discipline). Expected taxes affect positively tt@sumption of all households
whereas the negative effect of the interest rate@ms only the consumption of
asset holders. Nevertheless, in the present sampumption increases more
under strong discipline as in Corsetti, Meier andllst (2010).

Regarding the spill-over effects, the resultshaf present paper differs from
those of Corsetti, Meier and Muller (2010) in theak discipline case. Under weak
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discipline, spill-over effects remain positive imetpresent setup while Corsetti,
Meier and Miller (2010) find negative spill-overfegfts in the absence of the
feedback mechanism. This is due to the fact thasé€lt, Meier and Mduller
(2010) assume home good bias both in private abticpdemand whereas the
present setup abstracts from home bias. Moreowvansefti, Meier and Miiller
(2010) consider flexible exchange rate regime wthike present setup is applied
to a currency union.

The overlapping-generations framework gives samséht on the intergene-
rational effects of a fiscal expansion. In the wéakal discipline case, govern-
ment pays only the interests by issuing new bomdshé following period.
Therefore, new generations do not bear the burfiéormer debt in the form of
higher taxes. In contrast, under high fiscal diseg government resorts to tax
increases in order to reduce public debt. Therefemborns bear the tax burden
without receiving any interest income since theyngdb hold assets by assump-
tion. Moreover, under strong fiscal discipline théial impact of fiscal expan-
sion is higher compared to the weak discipline ¢agehe medium run effect is
a recession since output falls below the steadg-stathe medium run. This
implies that the strong discipline regime favouusrent generations at the ex-
pense of future generations.

3. Sensitivity Analysis

This section considers alternative values forgbpulation growth rate, for
the parameters that affect fiscal policy transmissand for the policy parame-
ters in order to assess their impact on the imfitina of public spending under
strong and weak fiscal discipline regimes.

The parameten will be allowed to vary in this section for two sems. First,
the population growth differs across members ofahe zone, suggesting that
the transition dynamics may differ from one countnanother. Second, popula-
tion growth may play an important role in an ovpgieng generations model
since it is one of the factors that determine thgrde of deviation from the
Ricardian equivalence.

In a two country setup, the size of the policy lienpenting country is im-
portant since it affects the international poliegnsmission and thereby the
effectiveness of the fiscal stimulus. As the coysiee differs significantly from
one member to the other in the euro zone, it vélcbnvenient to consider alter-
native values for this parameter. The elasticitgustitution between home and
foreign goodsf) also affects the size of the spill-over effectsachome fiscal
expansion. Therefore, alternative valuestfevill be considered.
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Among policy parameters, the monetary rule coiefficon output &) plays

an important role on the fiscal policy transmisdimth at home and in the foreign
country. The tax response coefficiegg is also an important policy parameter.

While some of the members of the euro zone rebtively more on taxes, others
prefer spending cuts to reduce public deficit rathan increasing taxes. There-
fore, alternative values of the tax response cdefii Wy will be considered in

this section.

3.1. Population Growth and Fiscal Policy Effectiveness

In the present setup, the deviation from the Rilear equivalence depends on
the population growth. Therefore population growih influence the impact of
public spending on consumption and output in bathntries. Table 2 gives the
first year per capita output and consumption mlgtip in the two countries for
various values of the population grovitA row-by-row comparison of Table 2
allows to see how multipliers vary with the popidat growth rate whereas
a column-by-column inspection allows to compare geeformances of the two
fiscal regimes.

Table 2
Output and Consumption per capita Multipliers and Population Growth
Weak fiscal discipline Strong fiscal discipline
n yPC y*PC cPc c*PC yPC y*PC cPC c*PC

dg =0 0.0025 | 0.5 0.271 0.072 0.026 0.876 0.267 0.238 0.112
0.005 0.539 | 0.249 0.079 0.018 0.868 0.232 0.215 0.084
¢ =0.3 | 0.0025| 0.565 0.232 0.037 0.018 0.878 0.233 217. | 0.085
0.005 0.529 0.231 0.027 0.018 0.868 0.23p 0.215 840.0

Source: Author’s own calculations.

As Table 2 shows, under weak fiscal disciplineg #ffect of population
growth on consumption and output multipliers degeod the initial increase in
taxes given byg,. This suggests that population growth works thiotgo

different mechanisms with opposite effects. Thet faffect is on aggregate values
and works through the typical OLG channel, whiclplies that the discounted
value of per capita future taxes is lower than discounted value of public
spending financed with public debt. Indeed, thedisauthority has to increase
future taxes in order to pay the public debt canérd at any periotd However,
with positive population growth, households antitgthat the increased future

4 Specifically, the table gives the cumulative fowrarter response of the relevant variable with
respect to the cumulative four-quarter change iipgpending.
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burden of taxes due to higher public debt will hared among a greater number
of home households. Hence, they perceive publindipg as an increase in their
net wealth and thereby raise their current consiamgas implied by equation
(12) at the aggregate level and by equation (1®eincapita terms). This is the
typical result in OLG models where Ricardian eqlémae does not hold. In the
present setup, the typical OLG result holds wheugdli discipline is low and
when initially all public spending is debt-financég, =0). The second effect

of population growth works through its mechanidé& on per capita variables
since population growth leads to a redistributidraggregate variables among
a larger number of households. For a given levedggfregate consumption, di-
viding by a larger population will decrease the gagpita level.

As the present setup shows, when some of thalimtirease in public spend-
ing is tax-financed §, >0) or when fiscal discipline is strong, the typi@iLG

result does not hold any more suggesting that tjggegate consumption does
not increase enough to compensate for the highgulation. This implies that
the second effect of population growth mentionedvahis higher than the first
effect. As a result, per capita consumption angwumultipliers in both coun-
tries fall as population growth increases.

Given ¢, >0, under both fiscal regimes, a higimeleads to a higher increase

in the consumption of asset holders both at theeggge level as implied by
equation (12) and in per capita terms as impliecgduyation (13). The increase
in aggregate output stimulates the consumptionasfdito-mouth households,
which amplifies the impact af on the response of aggregate output and con-
sumption following the fiscal expansion. The resgitspill-over effect on the
aggregate foreign output and consumption is p@sitiut the effect in per capita
terms on all variables is negative due to the lpigppulation increase.

Table 2 gives also the effect gf on the fiscal multipliers. Inspection of the

first and third rows of Table 2 (keepimgconstant at 0.25%) shows that under
weak fiscal discipline, a fall in tax response tblc spending g, ), leads to

a fall in the output multiplier whereas the effect all other multipliers is posi-
tive. Indeed, the negative wealth effect of taxashome consumption is lower
when g, =0, which increases the home consumption multiplerspite higher

private demand, output increases less wigerr 0. This is due to the fact that

the terms of trade increase less when public deb¢ntirely debt-financed.
Therefore, world demand switches to home produlsetdess than when initial
public spending is partially tax-financegy(=0.3). Hence, home output multi-

plier falls while the foreign output multiplier irgases. In contrast, under strong
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discipline, a fall in tax response to public speigd{g,) increases the expan-

sionary effect of fiscal policy on all variablesdeed, the negative effect of the
terms of trade on home output is more than compedds the increase in home
private demand which is higher under strong digeplAs a result, home output
multiplier slightly increases following the fall igg; under strong discipline in

contrast to the weak discipline case. This reaugigests that in times of fiscal
expansion, it is better to finance extra publicrefieg with debt (rather than
taxes) provided that fiscal discipline is high.

3.2. The Effect of a Change in Policy Parameters and Fiscal Transmission

Table 3 gives the first year per capita output @sresumption multipliers in the
two countries for various values of the elastiofyubstitution between home and
foreign goodd, the size of the policy-implementing countryand the monetary
policy response to output gag > A row-by-row comparison of Table 3 allows to

see how multipliers vary with the relevant parameteereas a column-by-column
inspection allows to compare the performances etwo fiscal regimes. The first
row of each panel gives the multipliers of the lenark calibration.

Table 3
Sensitivity Analysis for Various Parameters
Weak fiscal discipline Strong fiscal discipline
yPC y*PC cPc c*PC yPC y*PC cPc c*PC
(@ |6=6 0.565 0.232 0.037 0.018 0.873 0.238 0217 .08
0=4 0.588 0.205 0.034 0.014 0.923 0.201L 0215  %.0f
=2 0.712 0.133 0.023 0.001 1.193 0.05 0.212 0.04
(by | a=030 | 0.565 0.232 0.037 0.014 0.878 0.233 210.| 0.085
a=050 | 0.712 0.367 0.049 0.03 1.028 0.388 0.274 .1410
a=065 | 0.822 0.477 0.058 0.039 1.144 0.504 0.31160.185
© | @=01] 0565 0.232 0.037 0.018 0.873 0.23 0.2117 0.085
@ =02 | 0557 0.212 0.028 0.009 0.861 0.221 0.205 0.074
@ =03 | 0548 0.203 0.02 0.001 0.85 0.21 0.194 0.062

Source: Author’s own calculations.

As 0 decreases, home and foreign goods become poditstgssand demand
switches less easily from one country to the otbkowing relative price move-
ments. Therefore, the terms of trade increase fotlmving the fiscal expansion
with a low elasticity of substitution. Wheth decreases, the advantage of the
terms of trade lasts longer which implies highetpatiat home under both fiscal

5 Specifically, the table gives the cumulative fourrter response of the relevant variable with
respect to the cumulative four-quarter change iipgpending.
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regimes. Accordingly, foreign output falls wiéh Lower income in the foreign
country brings about a fall in foreign consumpti®anel (a) in Table 3 shows
that home and foreign variables react similarlyatfall in 6 regardless of the
degree of fiscal discipline.

Table 3 shows that country size is important lier fiscal multipliers (panel b).
As country size increases, output and consumptioltiptiers in both countries
increase regardless of the fiscal regime. Indedoigger country size leads to
a higher expansion of world demand following theedil shock which, then, sti-
mulates foreign variables through spillover effedisis result suggests that the
effectiveness of fiscal stimulus plans is likelyb increased when those plans are
generalized in a currency union. Moreover, thetp@sspillover effects across the
countries suggest that there may be gains fromalfizalicy cooperation among
the implementing countries.

Panel (c) in Table 3 shows that a higher reaatimefficient of output in the
monetary policy causes a fall in consumption angwumultipliers in both coun-
tries regardless of the fiscal regime. When mogedathority reacts more aggres-
sively to output deviations, any expansionary eftéqublic spending is counter
balanced by a higher increase in the nominal istaete. This implies that, some
kind of cooperation between fiscal and monetarp@tities, inducing a less active
monetary behaviour, may increase the effectiveaokfiscal stimulus plans.

Conclusion

The present paper compares the dynamic effediwmtypes of fiscal poli-
cies based on different degrees of fiscal disagpli®hort run consumption and
output multipliers of fiscal policy are lower undeeak discipline compared to
the strong discipline case. However, in the mediumfiscal policy under weak
discipline stimulates output better than the strdiggipline case since it helps
avoid output recession and deflation as long asnémmam of budget discipline
is respected so that neither public debt nor forgigvate debt are explosive.

The European fiscal stimulus plan implementedrdfte 2009 crisis in order
to stimulate economic growth while avoiding the esided effects on public
finance seems similar to the fiscal stimulus plawdlar strong fiscal discipline
presented in the previous section. Although theopean stimulus plan does not
imply the endogenous feedback mechanism, there sséerbe an exogenous
feedback from public debt to public spending. Irdjei@ 2011, the European
Commission asked the member countries to end #oalfstimulus plans after
two years of implementation and to take restricpuecautions in order to reduce
public deficit. This fiscal consolidation policy ptemented in 2011 allowed the
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members to reduce average euro zone fiscal dibait 4.1% in 2011 to 2.1% in
2015 and to slow down the increase in public déitibat a higher level than
the upper limit indicated by the SGP. At the sam®} economic recession in-
creased unemployment beyond 11% in 2012 and 204 3h@neconomic growth
in 2015 remained below the pre-crisis level (2.622007). Moreover, inflation

is around 0% in 2015 which remains well below tl&BEs target of 2%, imply-

ing a risk of deflation.

In contrast to the European reaction to the ¢ribss American fiscal stimulus
plan implemented in 2009 was subject to a lowesafidiscipline and hence
continued in 2011. The US GDP growth rates in 2&i@ 2013 were above 2%
and well above those of the euro zone in 2014 &i® Rith an unemployment
rate equal to the half of the European unemploynfeuablic debt in the US as
a percentage of GDP tends to stabilize with a logvexvth rate between 2012
and 2014 compared to the previous period.

The OLG structure of the present setup allows®sw the contribution of
the future generations to the financing of thedistimulus affects the consump-
tion of current generations. It also shows thagarding output growth, strong
fiscal discipline favours current generation agathe future generations since
the strong fiscal discipline case causes a sligiypui recession in the medium
run. Finally, this OLG structure shows the effettpopulation growth on the
fiscal multipliers under various degrees of fisgikipline.

The present setup neglects the possibility of iplelequilibria and therefore
does not account for government solvency and siredebt issues. Indeed, in
a multiple equilibrium setup, households may reftsséend government even
when the permanent public debt is stable, which wayse government insol-
vency and thereby render undesirable a high lefvplublic debt. Incorporating
a risk premium on the public bond of the countryhmthe highest outstanding
public debt would work similarly. The risk premiuwould induce the public
authorities to refrain from excessive debt eveneuntleak discipline case and
thereby reduce the gap between the results ofxtbdiscal regimes. Introducing
these issues into the present setup may be integdst future research.
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