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Abstract

We assess the role of national fiscal policiesgwematic stabilizers, within a monetary union. We
use a two-country New Keynesian DSGE model, inc@fioy non Ricardian consumers and a
home bias in national consumption. Fiscal poliagclly stabilizes non Ricardian agents' consump-
tion. By doing so it contributes to the reductionthe volatility of variables such as output, wage
inflation and real interest rates. Our analysis@idntry-specific shocks does not suggest potential
inter-country conflicts (as long as policies arestoained within the automatic stabilizers frame-
work). However, we detect a potential conflict beén the two consumers groups, because fiscal
policy may raise optimizing agents' consumptioratioty.
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1 Introduction

There is a general consensus that national fisdali@s should play an enhanced role in adjusting
to macroeconomic shocks within EMU. According te tBrussels view’, the ECB alone should
stabilize the union-wide economy, and automatibikt&rs should take care of within-EMU differ-
ences (Butet al, 1998, 2001). We examine the validity of thisgdaproposition and assess the per-
formance of fiscal stabilizers in a two-country Néeynesianmodel of a monetary union. Our
contribution on the role of national fiscal poligies closely related to the ongoing debate on #&e d
sign of fiscal policy within the constraints of tB¢ability and Growth Pact (SGP, henceforth). Our
model accounts for a greater number of fiscal galfansmission channels than usually found in
New Keynesian models. For instance, we introdudestartionary payroll tax that affects marginal
costs and inflation. Second, we introduce rulehofrtb or non Ricardian consumers (RT, hence-
forth), as in Gali et al(2004) and (2007), Bilbiie (2005) and Muscatelliagt( 2003b). The stan-
dard forward-looking IS curve is driven by Ricamli@onsumers who consume on the basis of the
permanent income hypothesis. This is in contrat thie empirical evidence providedier alia,

by Campbell and Mankiw (1989) which suggests thatent consumption equals current income
for a significant proportion of consumers. RT cansus cannot access financial markets and hence
are constrained to consume out of current dispesedziome Limited participation in financial
markets introduces an important channel througlthvhscal policy can operate. In fact, following
a shock, Ricardian agents can smooth consumptioadjusting savings and the accumulation of
physical capital. This opportunity is precludedR®d consumers, whose consumption pattern would
instead benefit from temporary fiscal transfers &odh fiscal policies designed to stabilize labour
incomes. Notice that both distortionary taxatiod #me RT consumers assumption break the Ricar-
dian equivalence proposition

The formation of EMU and the development of the N@&wen Economy Macro literature has

spurred new interest in the role of fiscal poliaydaits interactions with monetary policy (see



Coutinho (2005) for a recent survey). Gali and Matla (2005) analyze optimal fiscal policy in a
monetary union characterized by a large numbemaillscountries. To maintain analytical tractabil-
ity they neglect capital accumulation and maintaiRicardian environment. Ferrero (2005) consid-
ers a two-country DSGE model with distortionaryathan, but abstracts from capital accumulation
and RT consumers. We see a radically different fmidiscal policy, which can be used to enable
consumption smoothing of RT agents. Furthermorgoimrast with standard open economy mod-
els, the introduction of RRgents allows to characterize a monetary union evibaty a limited
proportion of the population can benefit from imi@ional risk sharing. This is consistent with em-
pirical evidence suggesting that risk sharing imdpe is still limited, albeit rising over the lash
years (Kalemli-Ozcan et al. (2004)).

Our findings can be summarized as follows. Firsthg, demonstrate that, regarding the union as a
single economy, the union-wide fiscal policy helpducing variability of the main macroeconomic
variables in the aftermath of a union-wide shodhkug; the union-wide fiscal policy can effectively
complement monetary policy as a stabilization tddle main operational channel works through
the impact of automatic stabilizers on the disptesalcome of RT consumers. Secondly, we con-
sider a variety of country-specific shocks to thenetary union. We find that simple fiscal rules
have stabilizing effects in both countries. Thirdlye obtain some unexpected results concerning
debt control, a controversial issue in the EU cxint€ontrolling debt-to-GDP ratio of the whole
union is crucial to obtain stability, and the symtineeworking of automatic stabilizers in each coun-
try is sufficient to ensure a unique rational expgons equilibrium. Moreover, when the share of
Ricardian consumers in the two countries is notsimall, strong control of national differences in
the accumulation of debt leads to indeterminacthefrational expectation equilibrium. Our results
suggest a novel approach to the philosophy of EM&d¢noeconomic policymaking. Although a
rule-based approach is probably necessary to dliseipational fiscal policies (see Beetsma and
Debrun (2004) and Canzoneri et al. (2002) for &uwdision on the presence of a public spending

bias in a DSGE model of EMU), such rules shouldé@efully designed to ensure equilibrium de-



terminacy. The ‘keep-your-own-house-in-order’ agoto underlying the SGP should, perhaps, be
replaced with a new emphasis on the control of egge debt in the union and on the need to pur-
sue national fiscal policies which are symmetricedr the business cycle. Furthermore, in sharp
contrast with the ‘Brussels consensus’, automadbilkizers should play a role, not only as a surro-
gate for the loss of nominal exchange rate fleiyhibut also as a useful complement to the ECB
actions. In fact our results show that while monefaolicy alone is relatively effective at control-
ling the volatility of variables such as output anflation, it can only indirectly affect consumei

of RT consumers. This happens because RT housetholdst react to interest rates. In this regard
fiscal policy directly stabilizes RT consumptiora &oing, it also contributes to the reduction ia th
volatility of variables such as output, wage inflatand real interest rateQur analysis of country-
specific shocks does not suggest potential intanttyg conflicts (as long as policies are constrdine
within the automatic stabilizers framework). Howewse detect a potential conflict between the

two consumers groups, as in some cases fiscalypalises optimizing agents’ consumption volatil-
ity.

2 A Two-country New Keynesian Model

The monetary union consists of two symmetrical ¢oes, which we refer to as the Home (H) and
Foreign (F) country. Population size is normalizecdne at the union level. Variables relative to
country F are denoted with a superscript astefiskeconomize on space we present only the equa-
tions relative to the home economy.

We use a dynamic stochastic general equilibriumehad many aspects akin to Christiano et al.
(2005) and Schmitt-Grohé and Uribe (2005). The rhadeounts for both nominal and real rigidi-
ties. The former are characterized as sluggishsadgnt of prices and wages. The latter originate
from internal habit formation in consumption, monbgtic competition in factors and goods mar-
kets, adjustment costs in investment and capatiligation. In addition, as in Gali et al. (2004,
2007), we impose that a fraction of householdscarestrained to consume out of current income.

Within-Union interactions are modelled as follovali:goods are traded, each country specializes in
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a subset of consumption goods, the law of one pralds throughout, and consumers exhibit a
preference bias towards domestically produced goblss, in our model the purchasing power
parity does not hold.

HouseholdsIn each country there is a fractigh of non Ricardian consumers. Variables relative to
Ricardian and non Ricardian households are denetdd superscript 0’ and tt’, respectively.
Households preferences are defined in terms ofurnpson of a composite good, and labourh,

and are described by the following intertemporaityfunction:

o ) ) 1+¢
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for i=o,rt. B represents the subjective discount factor, b denotternal habit formation in con-
sumption andp denotes elasticity of marginal disutility of labdihe composite consumption good
: : y s P 10=

is defined asc, = [)(“”cﬁfytl)’” +(1- )7 i r " Wherecy, andce, are themselves constructed
as aggregators of domestic and foreign differemi@toods. The parameter 0.5<1 captures idio-
syncratic taste or home bias, whifje>1 measures the elasticity of substitution betweeeigm and

domestic goods. Optimal allocation of expenditueddg the following demand functions
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whereP :[,\/P,_l,‘,t'7 +(1—)()PF1;'7]1/(1_'7) defines the consumer price index. Finally, two cisoaffect

households’ utility: a consumption preference shagk and a labour disutility shocks. Both

shocks obey a first-order autoregressive processparameters® andp” , respectively.

Ricardian Householddn each country, the representative optimizingsetwld makes a sequence

! Optimal allocation of expenditure within each cmtgy of goods results in standard demand functidres,

CH,t(Z):2[PH,t(Z)/PH,t]_ngH,t and CF,t(Z):Z[PF,t(Z)/PF,t]_HPCF,t' National producer price indexes are givéay
: P ) i

R =[2["RL@ ] AR =[2f B, d]

R whereg, >1 is the elasticity of substitution across goods.



of decisions. First, it makes a consumption/sawdagision. Second, it decides portfolio allocation
over physicakapital and riskless financial assets, also negagiacontingent claims traded across
the Union (as in Gali and Monacelli (2005)). Sirankously, it chooses how many units of capital
services to provide. Third, it supplies labour omdad, given the wage negotiated by monopolistic

unions (see below). The nominal flow budget constiaigiven by

12—%*%”?] =x+ A+ Fu-au) PR+ W -1 )

where h®W, denotes nominal labour incoma, is the nominal net cash flow from participating in
the union-wide state-contingent security market gneepresents firms’ real profitss; denotes

holdings of riskless nominal bonds issued by hontfareign government, which are perfect sub-

stitutes.R; is the nominal interest rate on bond issued a tiandz; defines real lump-sum taxes.

As pointed out above, optimizing households ownghgsical stock of capitak’, and rent it to
firms at the real rental raltté.2 Furthermore, owners of physical capital contra ttegree of its
utilization, w. The terma,(u,) = ;,(u, —1) + 05, (u, —1)*defines the real cost of using the capital
stock with intensity.. As in Christiano et al. (2005) and Schmitt-Graimél Uribe (2005), the capi-

tal stock evolves according t&’,, = L- )k’ +i’[L-S(i’ /i2,)] , where the parametérdenotes the

depreciation rate an8(i°/i>,) = 05«(i°/i2, —1)* accounts for investment adjustment costs.
Non Ricardian Householdsln each period RT households consume their currecome:
Pc' =h*W - Pr,. Again, notice that in our set up consumers détegamge decisions to the un-

ions and therefore also RT households supply latmooreet firms’ labour demand.

Firms. Each differentiated goadiis produced with a Cobb-Douglas technology functio
¥.(2) = expE?)k (A Th (21 @)

wherea is the steady state share of income which goespital and the productivity shock®

2 We assume that households only hold capital ugetbmestically located firms.

6



obeys a first-order autoregressive prockgs) denotes time capital service, whilé(z) represents
the amount of labour input, which is a compositaliffierentiated labour services provided by do-

mestic households. The real marginal cost, commorsa producers, is given by:

1-a a
__expg’) [ Rt” +W, R
mg = 5
“ a”(l—a)(l'”)[ P, P, ©)

(_w) . . . . .
wherew, = [zj W' %d } " defines the minimum nominal cost of purchasing oni¢ of the do-

(6.-) . .
mestic composite labour input= [zl’gj h@ ‘1’9de} e " The pay-roll tax for each unit of hired

is represented byt . The pay-roll tax introduces a distortionary wethgéween the wage outlays
and labour costs. Firm's z optimal demand of laligpe jish;,(z) =2(W,, /V\/t)‘HWh[(z) , where g,

represents the elasticity of substitution acroberdypes.

We model nominal rigidities following the mechanigspelled out in Christiano et al. (2005). In
each period firms have a probability{l, to optimally adjust their nominal price. Non adjng
firms fully index their price to the previous peatio domestic producer price inflation as fol-
lows:R, (2) = 71 (4P 1-1(2), where 1, , =R, /P, ,. The optimal pricegp, . chosen to

maximize the discounted sum of future expecteditsretibject to the demand constraint, fulfils

_gp
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wherej? represents Ricardian households’ marginal utilityncome andy{j is the aggregate de-

mand. Equation (3) suggests that adjusting firmh@sees as a mark-up over a weighted average of

future expected marginal costs. As in Gal03), we also assume that the optimal price ligesti

to a cost push shoclg? , which follows a first order autoregressive pracesth coefficientp? .2

% Upon log-linearization and aggregation, the FOEpidce setting translate into the standard Newn¢sjan Phillips
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Labour Market.In each country there is a continuum of size @.8ifferentiated labour inputs in-
dexed byj. As in Schmitt-Grohé and Uribe (2005) househiofiipplies all country-specific labor
inputs. Labor-type specific unions set nominal vgatgking as given firms' labor demand. Follow-
ing Gali et al. (2007), we assume that agents rifermly distributed across unioflsOnce the un-

ion has determinetlV.

.¢» agenti stands ready to supply as many hours as requirdaints. How-

ever, the total number of hours allocated to tHterint labour markets must satisfy the time re-

source constrainth :J'OO'Shjytdj for i = rt,o. Aggregate demand for labour inpyt is
h,, =2(W,, IW,) %h*, where hd represents aggregate labour dema@bmbining the latter ex-

pression with the time constraint provided abowadg h, = 2h? J‘OO'S(\NJ.‘t IW,)%dj. Since labour

effort does not depend on any household-specifi@bike, residents in one country (Ricardian and
non Ricardian) work for the same amount of timechiwe denoteh .

We model nominal wage rigidity as follows. In eg#riod unions face a constant probability J,

to optimally set the nominal wage. Non-adjustingons index their wages to lagged consumer
price inflation according to the ruM,, = 77_W, ,, wherer;_, =R_ /R_,. As in Colciago (2006),
the optimal nominal wage chosen at tinmmaximizes a weighted average of agents' lifetittiie u
ties. The weights attached to the utilities of Rig@n and non Ricardian agents are{land J,
respectively. Notice that although RT consumersioaplan for the future, unions act on their be-
half and set the optimal wage taking into accobairtfuture welfare.

Governmentin each period the government consumes an angpwiftthe domestically-produced

composite good. We assume that the government nziaithe cost of producing, as a result pub-

lic expenditure for each variety ig,(z) = 2(P,,(2)/ R, ’t)‘HP g, . Government flow real budget con-

Curve in open economy augmented by an additive ppastt shock

“This implies that a shaf® of the associates of the unions are non Ricarciasumers.
® To obtain this simply integrate demand of labgetyacross firms.
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1+R)

Tt

straint reads ad,,, = d +g-T" -7, whereT” =t"h denotes total proceedings from the

payroll tax andl; is the outstanding level of debt.
Market Clearing The clearing of the market for final goods regsiy, () = 2(P, ;(2)/ B4 ,t)_e"’ ytd

for all z0[01], where aggregate demand reads‘asc,, +C; +g, +i, +a(u )k . Heregl de-

notes foreign demand of the home produced compgsitd. The clearing condition of the market

for capital requiresik, = IOO'Skt(z)dz wherek, = (1—19)kt0 is the aggregate stock of physical capital.

3 Policy rules
Interest rate ruleWe assume that monetary policy follows an inef@&ylor rule specification

5_ &% o\ ytEU i)
R_( Rj Et(nil)(yEuj (7)

Variables without time subscripts identify steadgts values. The union-wide consumer price in-

EU —

flation and aggregate output arg’ = (7Tt XHtD)O'S andy~— = (yt xytD)O'S, respectively This mone-

tary policy setting provides us with a benchmarlassess the performance of different specifica-
tions for automatic fiscal stabilizers.

Fiscal RulesWe consider a simple feed-back format for ourdigmlicy rules:
-4 -9,
[ H (Ol_j @)
g y y

L :{yt(aﬁdt.l(z)r g {yt(aﬁdt-l(z)r -
r y y y y

This follows, inter alia, Van Den Noord (2000), Westaway (2003) and Andms Bomenech
(2005). Our taxation rule imposes the same adjustipattern on both taxes, and does not look at

how a mix of tax measures might improve the desigpolicy.’ Our fiscal rules are largely captur-

®Andres and Domenech (2005) provide an analysiuf tiifferent tax measures might impact on output &flation
variability.



ing automatic stabilizers through the output gampgeand, as discussed above, feature a feedback
from real debt accumulation, as implicitly requideg the SGP. The fiscal tools have a differenti-
ated impact on the economy. Government spendiregttirimpacts on aggregate demand, indi-
rectly affecting disposable income of RT consum@ersonal taxation has a direct effect on RT
households’ consumption, while the payroll tax ietgaon the labour cost wedge. This affects in-

flation, the real wage and labour demand.

4 Calibration
As in Backus et al(1994) and Chari et a(2002), we set the degree of substitutability betwe

bundles of goods produced at home and abroady).t0,1.5. Each country features the same de-
gree of home bias equal to 0.7. Following Galil§2804) and Muscatelli et a2005) we set the
fraction of RT consumers equal to 0.5. The outpairs of government purchase is 20 percent and
steady state debt-to-GDP ratio is set to 60 perddmd payroll tax is calibrated to be 10 percent of
steady state total labour cost. Steady state palrsaxes are then determined as to balance steady
state government budget. Finally, we define theafifeedback coefficients. For our baseline case

we selectd, =¢, =0.5, 9, =¢, =0.05. A coefficient of 0.5 on output is consistent with the em-

pirical evidence in Van Den Noord (2000) and addpie studies on fiscal stabilization (e.g.
Westaway (2003)). Remaining parameters are displaydable 1. The reader can refer to Chris-

tiano et al (2005) for empirical evidence suppaytimem.

5 Designing Fiscal Policy in a Monetary Union

We now examine the extent to which national figualicies can assist with macroeconomic ad-
justment in EMU. The key issues we address ara@utiomatic stabilizers actually assist the ECB’s
function of stabilizing output and inflation in tlwion, and in individual countries, i.e. do thecal
authorities assist or impede the efforts of the E@Bnich fiscal instruments are more effective in
stabilizing the union and the individual economiéf®v do the stabilization properties of fiscal

policy vary in response to different structural ckes?
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We consider the following four policy scenaridst) the ECB operates its policy rule (7), but auto-
matic stabilizers are kept switched off (labelled)M2) only the government spending rule (8) is
switched on together with the monetary policy r(iébelled M+G); 3) only the government taxa-
tion rules (9) are switched on together with thenetary policy rule (labelled M+T); and 4) where
both fiscal rules (8)-(9) are switched on togethigh the monetary policy rule (labelled M+G+T).
Our evaluation of the alternative policy rules vidtus on variables directly related to households’
welfare, such as consumption patterns, worked hanudsthe dynamics of consumer price and wage
inflation.

Results modelling the Union as a single counBgfore turning to our full two-country model, we
focus on the dynamic performance of the monetargruas a single country. In practice, this in-
volves aggregating across all optimizing and RTdetwlds in the two economies, assuming that
wage and price settings are unified across thenysioocks are symmetric, and that there are two
policymakers: the central bank and a single uniatewiscal authority. We follow common prac-
tice and solve the model taking a log-linear appnation around the deterministic zero inflation
steady staté.

Equilibrium determinacy obtains in our baselinelation, which accounts for interest rate iner-

tia.” We simulate the closed-economy version of our mmiewing each of the four shocks out-

lined in the section above: a cost-push shagk)( a demand (preferences shockj), a technol-

ogy shock €*), and a labor disutility shocke{' ). We set the autoregressive parameters equabto O.

Figures 1-4 report the impulse response functiomeuthree of the four policy scenarios discussed
above. Policy scenario 2, featuring government edjpere switched on alongside monetary policy,
is not shown to avoid excessive cluttering of thepgs.

The role of automatic stabilizers is briefly sketdhas follows. RT consumers are financially con-

’In all cases the fiscal feedbacks on debt are atetilto offset the impact of monetary policy ontdehvice payments.
#The model is numerically solved using DYNARE.

°Recent works on determinacy of New Keynesian D®Gfflels have shown that the presence of RT consumays
require deviations from the Taylor principle (Gafial. (2004); Bilbiie (2005)). Colciago (2006) s¥®the Taylor prin-
ciple is restored when a moderate degree of wagjdrsss is added to the model.
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strained and require fiscal policy to help reducomgpsumption volatility. In fact, taxation affects
RT consumers’ disposable income. This occurs bduotbugh the direct effect of lump-sum taxes on
disposable income and through the impact of theghatyax on inflation. The latter effect is benefi-
cial for the real wage. In contrast, governmentesjiture only has an indirect effect on RT agents’
consumption, by marginally stabilizing output. dtinteresting to note that, by stabilizing demand,
the fiscal rules also have a beneficial effect arked hours. In turn, a stable marginal rate of sub
stitution between labour and consumption contrifutedampen the volatility of wage inflatioh.

In Figure 1 we see that optimizing consumers irsgdheir consumption in response to a cost-push
shock. This is due to the response of the reatasteate, which falls on impa®&y contrast there is
an initial decline in consumption of RT agents, wdamnot smooth consumption adjusting invest-
ment and capacity utilization, and therefore sufifem the strong adverse effect of inflation on the
real wage. Relative to the remaining three shok#his case automatic stabilizers play a limited
role. This happens for two reasons. Firstly, tabaeget total output, which is less sensitive to the
shock than consumption of RT agents. Secondlydtrect impact of the cost push on inflation
overwhelms the dampening role of the payroll tasttenlabour cost weddé.

Turning to Figure 2, we see that the demand (peafsr) shock directly raises consumption of op-
timizing households. In addition, the shock raies relative preference for consumption for any
given level of labour effort. As a result wage atibn falls. This, in turn, has a (moderate) negati
effect on inflation and stimulates labour demandn€2quently, disposable income and thus con-
sumption of RT agents increases. Fiscal policyrttasignificant impact on optimizing consumers,
but stabilizes RT households’ consumption. Inflatimlatility is almost unaffected. Observe that
only during the first periods fiscal policy has angpening effect on consumption of RT consumers,
which rises again after a few quarters. This hapg®cause, after the initial fall, the recovery of
wage inflation is relatively sharp, strongly incsegay disposable incomes.

A positive technology shock increases investmedttae capital stock, and raises optimizing con-

YSee Erceg and Levine (2001) on the welfare effetcigage inflation stabilization.
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sumers’ expenditure over the long capital accunanatycle (Figure 3). Consumer price inflation
falls with marginal costs. The output gap respaasegative due to price stickiness and to the iner
tial monetary policy? Wage inflation and worked hours consequently f#termining a reduction

in RT consumers’ disposable income. Fiscal poliag A strong beneficial impact on RT agents’
consumption. This in turn stabilizes aggregate demaorked hours and wage inflation.

A labour disutility shock drives up wage inflatigligure 4). This, in turn, stimulates consumption
of RT agents. Optimizing consumers anticipate gsigal interest rates and reduce their consump-
tion. RT consumers’ response dominates, and oumpueases on impact. This result is gradually
reversed as real interest rate increases. Fisdmlypuas negligible adverse effect on optimizing
consumers and a substantial positive impact on d&iBumers. Fiscal effects on price and wage in-
flation are modest, whereas we observe a beneétfiatt on worked hours.

In concluding our discussion it is worth recallitige effect of fiscal stabilization rules on debt ac
cumulation. For any shock, the debt feedback emdxbddthe fiscal rule was sufficient to dampen
debt adjustment, which was of limited amplitudertRermore, in the case of technology and labour
shocks, we observe a significant reduction in thlatiity of nominal and real interest rates.
Two-country interactionsWe now turn to analyse the interactions betweenUhion’s two coun-
tries in the face of country-specific shocks. Befpresenting our simulations, it is worth discugsin
the dynamic properties of the two-country model.il\&errero (2005), we apply Aoki’'s factoriza-
tion (Aoki 1981) and focus on the national diffezea block, which is unaffected by the common
monetary policy. Under the fiscal policy rules (8); determinacy requires a ceiling on the fiscal
feedback on debt differences. Surprisingly, we finat a uniquely determined equilibrium obtains
even if the fiscal feedback on debt differencelsfia zero. This result is robust to an extensas@ s
sitivity analysis on the parameter values of theleloFor instance, it survives to changes in the de
gree of price and wage stickiness, it holds evea simpler model where all consumers optimize,

capital utilization and the capital stock are heddistant at their steady state values, and thenami

HThis is due to its relatively limited weight onabtabour costs.
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wage is flexible. It also survives to the introdantof asymmetries in the fiscal feedback coeffi-
cients. By contrast, under our baseline parameititoiz, the feedback on debt differences is not
necessary as long 8 089owever, our result is consistent with a muclgéarshare of RT con-
sumers if the habit coefficient is reducel{ 0840 =0.4). While equilibrium determinacy re-
quires that the share of forward-looking consungieess not fall below a certain threshold, it is con-
sistent with a limited role for consumption riskasing across the two economies, in line with re-
ported empirical evidence about EMU. The reason this/happens can be understood by looking
at consumption/saving decisions of optimizing htwadds. In a monetary union, the latter deter-
mine output differentials, and thereby trigger disstabilizers and the accumulation of debt differ-
entials consistent with a unique equilibrium path.

This is an interesting and novel result. Combirtimg closed-economy and the national differences
yields important implications for fiscal policy dgs. In order to ensure a stable and uniquely de-
termined solution, it is sufficient that in eachuatry the fiscal feedbacks react to the union-wide
debt-to-GDP ratio. This obviously holds to the extdhat fiscal rules entail a reaction to domestic
output levels and forward-looking agents take swidés into account.

Asymmetric shock®nce again, we consider the structural shocksneutlabove, and analyze the
four policy scenarios, “M”, “M+G”, “M+T” and “M+G+T. We show the impulse responses of a
cost-push shock in the home country in Figure 8luising the impact on home country and foreign
country variables. (As before the “M+G” case is pluitted to make the graphs clearer). For com-
pleteness, we also report the path for governmelit id each country following the shock.

To save space, we do not show the impulse respdosedi four shocks, and instead tabulate the
impact of the different policy rules on the varianaf output, consumer price and wage inflation,
hours worked, as well as the consumption expereditfioptimising, RT consumers, and aggregate
consumption. Variances are shown in Table 2.

As an example, in Figures 5-6 we show the dynasspanse to a cost-push shock. The initial im-

2This is typical of New Keynesian models siexter alia, Gali (2003).
14



pact of a cost push shock on the domestic econenty reduce output and wage inflation, and
hence the consumption of RT consumers. The shotlansmitted positively to the foreign econ-
omy, mainly through the terms of trade appreciatiwhich boosts demand for foreign output and
increases the consumption of RT consumers abradabth economies the biggest impact of fiscal
policy is to stabilize consumption of RT househol@kis happens because national policies take
opposite stances in the two countries: expansioaaigme and contractionary abroad.

Turning to Table 2, showing the impact on the vares of the key variables under the remaining
shocks, we see that the pattern outlined abovalstantially repeated, but the role played by the
fiscal instruments is shock-specific. In the honseremmy, fiscal rules always stabilize RT’s con-
sumption, wage inflation and worked hours. Thefe&fon optimizing consumers is sometimes ad-
verse but negligible. The variance of consumerepiidlation slightly increases when fiscal rules
are switched on. This pattern is substantiallyicapéd for the foreign economy, therefore auto-
matic stabilizers do not seem prone to generatéictsnbetween the national policymakers. How-
ever, we detect a potential conflict between the t@ansumers groups, because in some cases fiscal

policy raises optimizing agents’ consumption vdikyti

7 Sengitivity analysis

We consider a number of variations in our modealdtiral parameterization, under the baseline
monetary policy rulé? In particular we initially conduct a sensitivitpalysis where parameters are
changed symmetrically in both countries. Then wasaer asymmetries between countries. In
brief, although the stabilizing effect of fiscalljpy is always appreciable, it becomes particularly
large as the degree of habit persistence incredseact, without habit persistence, Ricardian
agents can freely adjust consumption to variationmonetary policy (affecting the Union as a

whole) and to changes in the terms of trade (affgetational differences).

13 For robustness we also considered a battery efraitive specifications for the monetary policyeruh particular: a
forward-looking rule, a contemporaneous rule amgtarid rule. Equilibrium determinacy conditions athe stabilizing
performance of the fiscal rules extend to theseexagor further details, see the working paper ioersat
http://dipeco.economia.unimib.it/persone/colciagp/WWmi.
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The performance of fiscal rules is not affectedrzyeasing price stickiness, but tends to detetigéora
following a rise in the average length of wage cacts. Finally, as expected, the effectiveness of
automatic stabilizers decreases as the numerigadriaince of RT agents in the Union diminishes.

Asymmetries between countri®e consider the possibility of asymmetric fispalicies, by set-

ting the output feedbacks in one country below Iiaseline value (alternativelyd,'=¢,'=0.1;
o,=¢,=0.1). As a general pattern, the domestic effect ofafipolicy falls with the strength of the

output feedback, but we cannot detect adverse qaesees on the other economy. Similarly
asymmetries in price-wage stickiness do not haabil&tation and do not generate inter-country
conflicts. Finally, we consider asymmetric sharé®® agents. We sef =0.3 in the home coun-

try, while we keep the baseline value for the fgnecountry. As expected, fiscal policy constitutes
a more desirable tool in the foreign country. Hoarewn the case of a labour disutility shock the

foreign country suffers higher volatility when fadcstabilizers are active.

8 Conclusions

Our results may be summarized as follows. Firdhraatic stabilizers contribute to macroeconomic
stabilization through their impact on disposableme of RT consumers. Second, while fiscal rules
do not seem to generate inter-country conflictsyghare some within-country redistributive effects
between RT and optimizing households. It is appaitest if one were to look at the utility of the
two consumer groups, they would fare differentlg@ndifferent fiscal regimes. In general, a more
active fiscal policy will tend to favour RT consureevho cannot actively participate in financial
markets: in essence fiscal policy acts on theirabfelror Ricardian consumers fiscal stabilization
policy can distort intertemporal consumptions cheicThird, our analysis of determinacy down-
plays the importance of controlling for the accuatiain of national debt levels as opposed to the
need of controlling the average debt-to-GDP rairathe whole union. This is an important result,
which runs counter to the philosophy of the Stap@ind Growth Pact which focuses on targeting

national variables. However, it is subject to aeayvIn fact it crucially hinges on the nationalipo
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cymakers’ ability to commit national fiscal polisi¢o simple feedbacks on national output levels.
Absent such a commitment, a greater emphasis btetiglebt rules at national levels would obvi-
ously be justified. Further research should take atcount distortionary taxation (beyond the pay-
roll tax case discussed here) and the possibifitgroductive government spending. Moreover, it
would be interesting to extend the potential rdlészal policy by introducing Blanchard-Yaari op-

timizing consumers. Also, our model, as is standamattice in this literature, has focused on a
symmetric model. In future research it would besiiesting to relax this symmetry in a variety of

dimensions, including a non-zero external positiad differing degrees of openness.
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Tables

Parameter Value Description

B 0.9926  subjective discount factor
9 0.5 share of non Ricardian consumers
a 0.36 share of capital
1) 0.025 depreciation rate
Ow 21 wage-elasticity of demand for a specific labor variety
n 1.5 elasticity of substitution between CH and Cg
Op 6 elasticity of substitution within consumption bundles
x 0.7 home bias
o 0.75 probability of keeping prices fixed in a given period
Ew 0.75 probability of keeping wages fixed in a given period
b 0.65 degree of habit persistence
[0) 1 preference parameter
K 0.248 investment adjustment costs
71 0.0324  parameter governing capacity adjustment costs
2 0.000324 parameter governing capacity adjustment costs
% 0.2 share of government purchase
% 0.6 steady state debt-to-GDP ratio
¢q 0.5 monetary policy response to exp. inflation
0o 0.05 monetary policy response to output gap
¢ 0.8 parameter governing interest rate inertia

01= @1 0.5 fiscal response to output gap

02= ¢y 0.05 fiscal response to accumulated debt

20



RELATIVE VARIANCES

Cost push shock

Crt

Rule C C h Y = =&
G/M 0.68 0.78 0.78 0.73 0.72 1.20 0.7
CountryH T/M 0.85 0.80 0.79 0.91 0.91 1.06 0.79
(G+T)/M 0.59 0.62 0.62 0.66 0.67 1.29 0.56
G/M 233 0.49 0.49 0.46 0.46 0.94 0.47
Country F T/M 1.02 0.68 0.68 0.81 0.80 1.05 0.71
(G+T)/M 4.39 0.33 0.33 0.37 0.36 0.92 0.33

Demand Shock
G/M 1.03 0.57 0.84 0.64 0.65 1.86 1.63
Country H T/M 1.00 0.49 0.81 0.73 0.74 1.69 1.46
(G+T)/M 1.05 0.42 0.78 0.62 0.63 2.07 1.73
G/M 0.99 0.28 0.68 0.28 0.29 0.54 0.26
Country F T/M 0.99 0.39 0.73 0.48 0.49 0.62 0.39
(G+T)/M 1.00 0.18 0.67 0.22 0.22 0.52 0.17
Labor shock
G/M 1.15 0.71 0.77 0.67 0.71 1.27 0.83
Country H T/M 0.98 0.81 0.79 0.91 0.92 1.23 0.93
(G+T)/M 1.21 0.55 0.63 0.62 0.66 1.34 0.74
G/M 0.65 0.69 0.69 0.63 0.62 0.79 0.63
Country F T/M 0.72 0.83 0.83 0.95 0.95 0.89 0.82
(G+T)/M 1.15 0.53 0.52 0.55 0.53 0.77 0.49
Technology shock

G/M 1.73 0.52 0.54 0.53 0.46 0.73 0.47
Country H TM 150 0.61 0.63 0.73 0.70 0.74 0.60
(G+T)/M 191 0.39 0.42 0.47 0.39 0.75 0.36
G/M 0.61 0.30 0.31 0.25 0.25 0.83 0.41
Country F T/M 0.61 0.42 0.42 0.46 0.46 0.99 0.55
(G+T)/M 0.64 0.20 0.22 0.19 0.19 0.75 0.30
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