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We will use a static Keynesian model within a adobonetary Union and prove
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1. Introduction

The adoption of the euro has brought about a cdmpéhange of
perspective on the coordination of economic pdicigthin the Economic and
Monetary Union. On the one hand, the two instrumeating against the country-
specific shocks that may affect the Union membidat, is the interest rate and the
exchange rate, have lost their autonomy. On therdthnd, the game of economic
policies will take place henceforth in a particutantext: the single and centralized
monetary policy, which is set up by an independewnetary authority (the
European Central Bank), will interfere with sevetatentralized fiscal policies, and
set up by the national governments. Within thigioal framework, a new debate
arises: what is the impact of the fiscal policy hoation on the efficiency of the
macroeconomic stabilization?

The answers provided by the literature on the subjare rather
contradictory because of the different theoretitameworks used. Uhlig (2002)
underlines the existence of a very clear speciaizdetween the Central bank and
the national governments: the Central bank stasligymmetrical supply shocks,
whereas the governments deal with national demé&wodks. As a result of this
specialization, the conflict between public authesi will increase, having negative
consequences on the macroeconomic equilibria. Alaogrto Uhlig, the solution
relies on the enforcement of the Stability and Glo®act which sets up a form of
coordination between governments. This solutioaved! a limitation of the public
deficits of the Union members and avoids the imgetation of an extremely
binding monetary policy.

Mundschenk and von Hagen (2003), while making #maesassumption as
Uhlig regarding the specialization between authesjtclaim however that the fiscal
policies are inefficient being limited exclusively the use of automatic stabilizers,
and that the Stability Pact can’t guarantee armiefit macroeconomic stabilization.
They support the idea of an active coordinationtred fiscal policies that can
improve the efficiency of the macroeconomic stahiion compared to a non
cooperative equilibrium. Lambertini and Rovelli &) defend the same idea and
show that the informational power plays an esseptat in the mechanisms of
shock stabilization. Thus, the governments’ leddprémproves the efficiency of
macroeconomic stabilization.

At the same time, the effects of the fiscal polagordination may differ
according to the types of the shock affecting tbenemy. As shown by Beetsma,
Debrun & Klaassen (2001), even if the fiscal polmyordination has a positive
effect on asymmetric shocks’ stabilization, it magvertheless prove to be
counterproductive as regards symmetric shocks’iltation. This analysis is
confirmed by Laskar (2003) who identifies an optimdegree of shock asymmetry
at the level of which the fiscal coordination itM@netary Union begins to be more
efficient than in a flexible exchange rate systelowever, Villieu (2000) states that
on the contrary, with the enlargement of the Morneténion, the fiscal coordination
becomes less efficient if the degree of shock asytmngrows.
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These studies, like most of the literature dealit the subject, are limited
by the fact that they only take into consideratire countries which are
homogeneous from a structural point of view. Iditgathe EMU members display
various and important structural heterogeneitiesffefgnt sector structures,
heterogeneities in terms of financial structured ainthe level of the national labour
market organizatio. With the gradual enlargement of the Euro zoreseé
heterogeneities will become even more significardt will therefore influence the
mechanisms of macroeconomic stabilization.

Under these circumstances, we consider that thetstal heterogeneity of
the Union affects the labour market flexibility aneé will study the efficiency in
terms of macroeconomic stabilization of two fispalicy games liable to take place
between governments, i.e. Nash equilibrium andlfisoordination. More precisely,
we will make a distinction between shocks accordimgheir type and origin and
will analyse whether the fiscal coordination carpiove the national welfare of
each country member in comparison with a non caiper game between
governments.

The first section of the paper presents the mddsl we have used and the
reaction functions of public authorities (Centrank and national governments).
The second section assesses, by means of numsenalations, the relative
efficiency of the fiscal coordination compared tm@n cooperative game between
national governments in terms of stabilizationha tlifferent economic shocks. The
final section concludes.

2. The Model

We use a static Keynesian model within a closed @ty Union with two
countries (, J ). The macroeconomic equilibria are described byated and supply

functions and we consider that the heterogeneitthefUnion concerns the labour
market flexibility. All the variables (except thatérest rate) are expressed in
logarithms. Thus the demand function is represebyea standard IS function, often
used in the literature:

yid:ag+bg ~Sr+¢° O<a<1; |f<1;6>0 (1)

where yid and g are the output (as deviation from the natural oetjtgnd the

budget deficit respectively of countny;, 0; represents the budget deficit of the

! See Cadioet al. (1999), Kaiser (2005), Mojon and Peersman (20B&otet al. (2000),
Van Elset al.(2001) for a review of the literature.
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country j; r — the short-term interest rate;d the demand shock specific to the

country i with zero mean and finite varianen&f_d .

The national demand of the countrydepends positively on the national
budget deficit according to a sensitivity bellowethnit (@ <1) because of the
crowding out effect, and depends negatively on ititerest rate according to
sensitivityo . At the same time, the national output of the ¢gun is influenced by
the budget deficit of the other Union member inrapprtionb. The sign of the
parameterb can be positive or negative according to whethes ithe output
channel or the common exchange rate channel reésggdhat plays the major part
in the transmission of the fiscal spillovers. Fipathe national output is influenced
by a specific demand shock.

As regards the supply equation, the productigri)(is described by a

“Lucas supply” function augmented by the importeflation. We consider that the
expected inflation is zero as we are only invesiga the issue of the
macroeconomic stabilization and therefore leavéeaany question of credibility.

Yo =um —pus(r-n)+e®  p >0,5>0 @)

where 7 and 7z, are the average inflation of the Union and thdatidn of the
country i respectively;e’ — a supply shock specific to the counirywith zero

mean and finite variance;(; ).

The coefficient 4 measures the degree of labour market flexibility
(Beetsma, Debrun and Klaassen, 2001 and Buti, R@egkIn’t Veld, 2001). If we
represent the degree of heterogeneity between mesinby a coefficientk
(0<k<1l), then 4 = (1+K)u and u; = (L-K)u, where x4 stands for the
average sensitivity of production to the price etioh. Therefore, ifk =0, the
countries will be perfectly homogeneous in termslaifour market flexibility
(4 = u;), whereas, ifk =1, the heterogeneity between the two countries esach

its maximum degree, as the price dynamics influeneeclusively and with a
maximum impact the national production of the copmt(«, = 2u and w1y =0).

For any variablx, we have defined the aggregate component
X= (¥ +X;)/2 (which represents the symmetric component of tréablex) and

the difference componen1>_(:(xi —X;)/2 (which represents the asymmetric

component of the variabk). Regarding shocks, we considef et 29 which
stands for symmetric and asymmetric shocks resgdgtwhered =d, s.
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Having described the macroeconomic equilibria w# mow analyse the
behaviour of the policymakers. The Central bankidé=con the single monetary
policy using its interest rate as a policy instran& achieve its objectives. The

Central bank is mainly interested in price stahtiian (with a weighf3,), but also
in output stabilization (with a weigl) and in interest rate smoothing (with a

weightf3,).?

LV :%[ﬂoﬂz +ﬂ1y2 +ﬁ2r2] where B, B, B, € (0;1) 3)

The governments are in charge with the implementatf the fiscal policies
using the budget deficit as a policy instrumenteiftaim is to minimize a loss

function (Lf) which depends on the evolution of national ecaooactivity and

national budget deficit (the relative weight of skeobjectives am,,«,). We

consider that the governments are not interestpdde stabilization. Indeed, within
the Euro zone, the governments’ reaction in ordestabilize the activity and prices
is considerably restricted by the measures of thbil8y and Growth Pact, whereas
the ECB’s main objective is the stabilization dlation. Consequently, we can infer
that the fiscal authorities will take a greateenesst in stabilizing the output than in
stabilizing the prices. Moreover, we have considetteat the imported inflation
influences the national prices’ evolution (see éguna2) and thus weakens ever
more the governments’ capacity to maintain theepstabilization.

L7 :%[aoyf ra0?] @, @ e(0) “)

Besides the Central bank’s and the governments faactions, we also
build a social loss function defined at the natloeael for each country of the
Union. It depends on the national variables ofdbgput and inflation (their relative

weights beingocoS and af’ respectively). This function will allow us to coame the

effectiveness in terms of macroeconomic stabilwatof the Nash equilibrium
relative to the fiscal coordination game.

5 =2lasyt +aint] af, af e (01) ©

2 The target values of the macroeconomic varialiiethé policymakers’ loss functions are
normalized to zero.
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3. The Analysis of the Model

We consider Nash equilibrium between national gowemts and the
Central Bank. The first stage in solving the modgelto identify the optimal
decisions of public authorities, which can minimikeir loss functions. The interest
rate writes as:

:%[z((ew b)g+ed)—0[k((a—b)§+§d —Es)+ gs]] (6)
180772"':81 ﬂo772 1

where z= 0= and 77 =——5~

par +Brle e e

The reaction function of the governments dependghentype of game
developed between them.

3.1 Nash Equilibrium

In this case, there is an utter lack of coordimabetween governments, each of
them aiming at minimizing its own loss function. eTlaggregate and difference
component of public deficit are:

N aay(or —5d)
a, +aay(a+Db)

(7)

—N ao, —d
a, +aa,(a—-b)

Using the equations (6) and (7), the equilibriurtuea of the public deficit and
the interest rate become:

aa o,k — )
N _ O{(1 2)ed +0(s° —ke') + 2 }
D" D" (8)
rN = 5;'N {alzgd - D[@(es —ke )+ lehlf e H
J
Where D" =, +aa,(a+b)(1-2); D" =, +aa,(a-b) and

D=qa, +aa,(a+h)
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The equations (8) allow us to seize the differebe¢ween the public
authorities’ responses according to the type ohewouc shocks. Thus, the efforts
made by the governments and the Central Bank iardalstabilize the symmetric
demand shocks converge. For instance, in the das@&®@gative demand shock, the
authorities will adopt an expansionary policy; fheblic deficit will rise while the
interest rate will go down in order to encouragediemand and to boost the activity.
On the contrary, when it comes to the supply shottks authorities’ reactions
diverge. Indeed, these shocks hit directly only ithigation, causing the Central
Bank to react as it is the only one interestechia bbjective. As a consequence of
this reaction which affects the output, the govesnta will respond because they
are concerned with bringing the economic activittha equilibrium level again.

The aggregate and difference components of theubatyl the inflation are:

Oa Kk — -N o —d A
Yy D |:(1 Z)cc,' +9(8 —k8)+ D :| ; ) :,D—NE
N N s LS K —d
7 :Di{al(l 2)e? —(D —49051)( %NE H > ()
—N n 3 L N s _(nN _ S @ d
Vs _—(1+S)DN|: aK@-2)¢e" +K(D" —0x)e® — (D™ — Ok )(5 'DNg ﬂ

3.2 Fiscal Coordination

In this configuration the governments cooperate #ral collective loss
function will correspond to the sum of all the paal loss functions:

1
L" =17 + L7 = E[ao(yf +y2) +a, (97 +97)] (10)
The aggregate and difference components of theubatpd the inflation
are :
k — — -
y© = e [(1 2)e +0(s° — ke )+(90[1 } ; yC = .glc £ )

ﬁC:DL{al(l 2)e® —(D° - 6’051)( S ke %EE"H

~

(11)

= {— o k(- 2)e® +k(D® —6a)e® —(D° - quz)(gs —%Ed ﬂ
J

(1+9)D°



46 European Research Studies, Volume XIlI, Issue (89 2

whereD® =, +a,(a+hb)’(1-2) ; D =a +a,(a-h)’

Taking into account the aggregate and differencepoments of the output
and inflation, we can identify the equilibrium veki of these macroeconomic
variables at the national level according to theetgf fiscal game configuration. If
we considerg=N, C as the two games liable to take place between the
governments, i.e. the Nash equilibrium and theafismordination, any national
variable X; will be written according to the demand and suipcks specific to

the two Union members and j: X/ =f?(¢,&!,£°,&7). By means of these
national equations, we will be able to conceive sbeial loss functions for each

country and to compare the relative efficiencylwd two fiscal games in terms of
macroeconomic stabilizatidn

In order to study analytically the impact the Urioheterogeneity degree has
on the national stabilization mechanisms, we wdkena double distinction between
the stabilization of output and inflation, on theechand, and between the type and
origin of the shocks on the other hand. In the adseutput stabilization, we point
out firstly that the effectiveness of output statailion for the countryj against its

oy’
own demand shocks improves if the Union’s hetereggrrises {a—k‘:l <0).

Secondly, in the case of supply shocks specifibéocountryj , if k increases (rise

of the structural heterogeneity between the Uni@mivers) the impact of this kind
of shocks on the national output of all the Uniorenmbers will also rises

{W:L > 0).

These evolutions are the direct consequence different influences of the
two countries on the aggregate inflation at theadrevel. Indeed, ifk rises, the
labour market of the country becomes more flexible than the labour marketsof it
partner | and the latter’s weight is thus more importantfiking the aggregate
inflation at the Union level (see equation 2). Untiheese circumstances, the Central
bank will develop a relatively more reactive momgtaolicy in order to stabilize the
shocks specific to the country to the detriment of the shocks specific to the
countryi . Thus, for the countryj s specific shocks, a reinforced monetary policy
action will have different effects on the outpulstization according to the type of
shocks: it will improve the output stabilization ithe case of the demand shocks
(due to the convergent efforts of stabilization@leped by the Central bank and the

% The full expressions of the social loss functi@isthe national level are presented in
Appendix 1.
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governments of the countries affected by theseks)pd will worsen the output
stabilization for the supply shocks (this kind bibsks are transmitted to the output
by the monetary policy channel).

On the contrary, in the case of shocks specifithéocountry, the impact of
the Union’s heterogeneity evolution degree on tagonal output is not clear-cut
because the national governments can make up i soeasure for the lack of
monetary policy reaction generated by the incredsk . Indeed, a variation ok
causes a re-adjustment in the monetary policy mecisrocess which generates a
response from the national governments. Nevertbeiiethe Central bank is mainly

interested in price stabilizatiory, high), the governments’ responses aren't able to

overweigh the effects of a particularly active m@ame policy (£, being high, S,

will be weak which implies that the Central banls vary large autonomy in using
its interest rate). Thus, following a risekin the countryi specific shocks bring
about the opposite effects relatively to counfryspecific shocks: a worsening of

oy’
the national output stabilization against the demnahocks E%} >0), a

improvement of output stabilization for all the dnimembers against the supply

3
shocks Ny <0).
ok |

There is some ambiguity as to the way in whichebhalution of the degree of
the Union’s heterogeneity may influence the stahilon of output against the non
specific demand shocks. The reason is that the améxhs involved here may have
contradictory effects: the foreign fiscal polici@he fiscal policies adopted in the
countries where the shocks appear) together wehsthgle monetary policy can
neutralize the impact of the national fiscal p@gi

The analysis of the way in which the degree of cstnal heterogeneity
influences the efficiency of shock neutralizatisragain hindered when dealing with
the inflation stabilization. The reason is that theterogeneity of the market
flexibility generates a divergence between theaiidh and output stabilization
mechanisms. For instance, in the case of the destameks specific to the country
], a rise of K ensures a better national output stabilizationibatso triggers a

growing influence of economic activity on nationaiflation. Under these
circumstances, this more fluid transmission of #w®nomic activity on national
inflation can overweight, at the level of inflatistabilisation, the better results
obtained in terms of output stabilization.

Since no analytical solution is available to acadon all the mechanisms of
macroeconomic stabilization against the differgqes of shocks at the national
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level, we need to make use of numerical simulattechniques. They will mainly
enable us to analyse the relative efficiency offibeal coordination game relative to
the Nash equilibrium by comparing the values of nlaéonal social loss functions
resulting from these two fiscal game configurations

In order to compare the macroeconomic efficiencyhat national level, we
have distinguished between the economic shocksdiogoto their type — demand
and supply shocks — and to their origin — shocleiéip to the countryi or j. The
Figures bellow describes the evolution of the dé#feces between the national social
losses obtained in the Nash equilibrium relativielythe fiscal coordination game.
The evolution of the national social loss’s diffetes takes into account the
evolution of the structural heterogeneity degremvben the countriesk() and the
sign of the fiscal spilloversh(> 0 or b < 0).

Figure 1: Demand shocks specific to the country — relative impact on the
national welfare

Nash vs Coordination (b=0)
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* The simulations were developed using a numer@ihmation that is presented in Appendix
2.

®> The national social losses are developed accordirige hypothesis of the independence
between the different types of economic shocks.
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Nash vs Coordination (b<0O)
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Figure 2: Demand shocks specific to the countryj — relative impact on the
national welfare
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In the case of the demand shocks specific to thetop i, in order to
achieve the best stabilization, the two countrieschin general two different game

configurations: fiscal coordination for the countrf E (L> .. )<E"(L® , ) and

O'id)
lack of coordination for its partnej (E" (L?(G_d))< EC(L?(U_d)), irrespectively of

the sign of the fiscal spilloversb(>0 or b<0). There is only one exception
concerning these stabilization mechanisms in thse cahere high structural
heterogeneity K = 09) is associated with positive fiscal spillovers X 0). The
Nash equilibrium will then succeed in maximizing thuality of stabilization for the
country i as well, thus becoming the common optimum solutmrboth Union
members.

In the case of the demand shocks specific to thatcp j , the same general
conditions of stabilization apply: the fiscal comation provides the best
stabilization for this country EC(L? )< EN(L? ), whereas the country

(o) (o)
prefers a Nash equilibriumHN(LiGd))< EC(LiGd))). Identifying the optimum

] ]
solution common to both countries is dependent warga high level of the structural
heterogeneity between the countrids= 09), just as in the previous case. This

solution will have to take into account the signtloé fiscal spillovers and may be
either the Nash equilibrium between governments 3 0 or fiscal coordination if
b<O.

In general, except the case of a strong structuestrogeneity between
countries, the specific demand shocks requirecalfisoordination game, while the
non specific shocks are better stabilized by a Nasfuilibrium between
governments. In other words, in the case of theashehshocks if the Union’s level
of structural heterogeneity is not excessively hitjie two countries have different
needs in terms of fiscal policy games that can egyer only if the Union members
display a very high level of structural heteroggnein this case, the Nash
equilibrium provides the best stabilization for babountries if the fiscal spillovers
are positive p > 0), whereas if the fiscal spillovers are negatite<(0), the fiscal
coordination game becomes the best common solfiostabilizing the demand
shocks specific only to the countiy.

We need to underline the robustness of these sesuftich are not
gualitatively changed by the use of different degref sensitivity of the public
authorities to the evolution of the macroeconomitiabled. We can therefore

® For instance, when the monetary policy is at thmes time more flexible and more
sensitive to the Union’s aggregate price evolutigh, = 0,7; S, = 03; S, = 01) or
when the fiscal policies are less flexible and thess apt to neutralize the demand and
supply shocks¢, = 05; o, = 05).
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conclude that except the case of a very high degfestructural heterogeneity
between the Union members, the stabilization of demand shocks generates a
system blockage at the national level because ibpitea single common solution
which could ensure an optimum welfare for both Wnmembers simultaneously.

Figure 3: Supply shocks specific to the country — relative impact on the
national welfare
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Figure 4: Supply shocks specific to the country] — relative impact on the
national welfare
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In the case of the supply shocks, the sign of ibealf spillovers becomes
more important as a criterion of differentiating tuality of stabilization than in the
case of the demand shocks. Thus, bif>0 the Nash equilibrium between
governments is the best solution for both couniriespectively of the origin of the
supply shocks (specific to the countiyor j)’ on condition that the structural
heterogeneity is not very higtk( 0,7): EN(L_Sj( . )< EC(L.Sj( . ). On the

Liteig) Ltei)
contrary, if the structural heterogeneity is highx 0,7), the system blocks because
while the specific supply shocks are better staddi by the Nash equilibrium

’ For the supply shocks, the differences betweervahees of the social national losses in a
Nash equilibrium in comparison with the fiscal atioation game are very low especially if

k < 0,7, and whatever the sign of the fiscal spillovel3X0 or b<0). To put it

differently, for kK < 0,7, the relative efficiency of either of the fiscabrdigurations is
considerably low in comparison with the other.



Economic Governance in an Asymmetric Monetary UnoRiscal Policy Game 53

Analysis
(EN(LiS(j)(ais(j)))< EC(LiS(j)(ais(j))))’ the non specific shocks are more successfully
stabilized by the fiscal coordination between gavents
(EC(L?U)(aﬁj))k E" (L?(i)(af(j))))'

If the fiscal spillovers are negativeb & 0), the same principles of
stabilization apply except that the optimum solusicare reversed in comparison
with the previous case. To put it clearly, the discoordination is the optimum
solution for both countries in stabilizing the slypghocks, whatever their origin, if
the structural heterogeneity is situated bellow haeghold value K < 0,7):

EC(L_Sj( . )< EN(L.Sj( . ). If the structural heterogeneity is higher thais th
LIteig) Lo

threshold value K > 0,7 ), the optimal common solution no longer works: fiseal
coordination optimizes the specific shocks stadfion

(EC(LiS(j)(U_S(_)))< EN(L?(J.)(U_S(_)))), but it is the Nash equilibrium which is the best

solution to neutralize the impact of the non specif shocks
N S C S
(E (Lj(i)(o'is(j)))< E (Lj(i)(o'is(j)))).

We should also notice that just as in the caséefdemand shocks, these
results are stable and remain unaffected by thierdift choices of parameters
reflecting the public authorities’ preferences uilthng their specific loss functions.
At the same time, we need to underline that thetived differences between national
losses in the case of the supply shocks (the diffsgs concern the loss functions
between the Nash and fiscal coordination games)esie strong compared to the
relative differences in the case of the demand ksho€his is explained by the
discrepancy in the reactions of the public autiesi{Central bank and national
governments) concerning the stabilization of th@pdu shocks. Consequently,
except the case of a very high degree of structuetdrogeneity between the two
Unions members, it is more likely to have a systdotkage in the case of the
demand shocks than to identify an optimum commadutisa (Nash equilibrium or
fiscal coordination) for all the Union membershe tcase of the supply shocks.

If we sum up the results, we notice a strong opjposibetween the
mechanisms of stabilization of the demand and sugipbcks, which doesn’t allow
for an optimum solution common to both Union mersband to both types of
shocks (demand and supply shocks) simultaneoustieed, in the case of the
demand shocks the optimum solution available fahbmuntries simultaneously
can be identified only if the Union displays a higitructural heterogeneity
(k> 08). But for such a level of structural heterogendtigre is no optimum

common solution available for the stabilization tbhé supply shocks. Given the
incompatibility between the national stabilizatiorechanisms for the demand and
supply shocks, and the lack of an optimum fiscatfigorration for all the country
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members, it may be necessary that the currentmsysteeconomic governance be
reformed.

Table 1: Synthesis of results at national level

Type Optimum solution in welfare terms
of Specific shocks Non Specific shocks
shocks b>0 b<0 b>0 b<0
Fiscal Ngsh
T _ equilibrium
Demand coordination Fiscal Nash Fiscal
Nash equilibrium|  coordination | equilibrium coordination
k=09)
(k=0, (k = 09)
Nash Fiscal
Fiscal equilibrium coordination
Supply | Nash equilibrium)  coordination Fiscal Nash
coordination equilibrium
(k>07) (k>07)

4. Conclusion

In this paper, we have aimed at investigating tlative advantages of two
fiscal policy games, i.e. the Nash equilibrium athe fiscal coordination, as
institutional instruments providing the neutralieat of the economic shocks in a
heterogeneous Monetary Union. Considering the dgésreity of the Union with
respect to the national labour market flexibilitye have distinguished between
shocks according to their type and origin, andedhithe question whether the fiscal
coordination can improve the national welfare ofre&nion country member in
comparison to a non cooperative fiscal game betwaéonal governments.

To sum up our results, we can underline the kemefds that influence the
mechanisms of macroeconomic stabilization. The ralament is the type of shocks
affecting the Union members. But the stabilisatmachanisms are also influenced
by the sign of fiscal spillovers and by the extenhstructural heterogeneity between
Union’s members. In the case of the demand shdbkse is no single optimal
solution for the two countries of the Union, irrespvely of the sign of the fiscal
spillovers or of the various relative preferencdsttee public authorities. The
specific shocks are better neutralized by a fismadrdination game while the
optimal absorption of the non specific shocks rexpithe absence of coordination
between governments. On the contrary, if the strattheterogeneity of the Union
IS very strong, these results change: accordinpeoorigin of the demand shocks
and to the sign of fiscal spillovers, the Nash Biguum or secondarily the fiscal
coordination become able to optimise the stabibratof the demand shocks
simultaneously for the two Union members.
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The analysis of the supply shocks yields opposiselts in comparison with
the case of the demand shocks. Thus, a high dexreg&uctural heterogeneity
triggers a robust blockage of the system at theomait level, whereas for a weaker
heterogeneity, the system can provide an optimuhatiso for both countries,
whose nature is determined by the sign of the Ifisgidlovers.

To conclude, we may say that the optimum solutmthé economic shocks
affecting the countries of a heterogeneous Mondthrpn requires different game
configurations between the demand and supply shot&sshown by our study,
neither the Nash equilibrium between governmentstine fiscal coordination are
capable of providing an overall efficient solutifom all the Union members and for
all the shocks whatever their type and origin. e institutional level, this situation
is critical because it causes an impass in ternes@homical governance which may
become problematic and undermine the coherenceraddbility of the whole Euro
zone. Consequently, the Euro zone needs to thiokitateforming its system of
economic governance. We can suggest possible dihesflection, as the idea of a
more active coordination between the national fipcdicies on the one hand and
the uniqgue monetary policy, more sensitive to tagomal economic evolutions, on
the other hand; or the idea of variable geometsgali coordination or of fiscal
federalism.
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APPENDIX 1

The national social loss functions for the Union’sountries
We considerg =N, C as the two fiscal policy games liable to take elac

between governments i.e. Nash equilibrium and fisoardination. The social loss

functions for the two countries of the Union whiellow us to develop the
numerical simulations are :
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APPENDIX 2

The numerical simulations have been obtained uiagMatlab language.
In order to analyse the quality of the national rmaconomic stabilization, we have
studied the differences between the national losssslting from the two game
configurations in which the governments are invdlyBash equilibrium and fiscal
coordination game). The relative differences hagenbcalculated according to the
evolution of the degree of structural heterogenbéyween the countriek(. For
the rest of the parameters, we have used a riclrieai@nd theoretical literature in
order to choose the values that reflect the avesages Euro zone countries.

For the sensitivity of the demand to the nationafiait, we consider an
average coefficient of 0,5a(= 0,5), (Beetsmeet al. (2001), Menguy (2005)). The

value of fiscal spillovers has been establishe®latn absolute value(= \0,2\); we

consider that the spillovers can’t be superioralisolute value, to the sensitivity of
the demand to the national public deficit¥ |} ).

We use the sensitivity of the demand to interetgt a3 identified by Mojon
and Peersman (2001) and by Van &lsl. (2001) with an average value of 0,2 for
the Euro zone & = 0,2). Concerning the sensitivity of the production ttee
evolution of inflation, the coefficients used iretliterature are generally situated
around 3 et 4 (Van Aarlet al.(2002), Engwerdat al. (2002), Rogers (2001)); we
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have thus chosen the value 3 for this coefficient3). The sensitivity of the
national inflation to foreign inflation is 0,5(= 0,2) as in Creel (2002).

When identifying the relative preferences of thentta bank, we took into
account the ECB’s main objective that is price isitation. Consequently, the

relative importance of this objectivesf = 05) is higher than the weight of the
output stabilization g, = 03) and of the interest rate smoothing,(= 0,2). As to
the national governments, they slightly favour theput stabilizationoc0 = 06
relative to the public deficit stabilizatiomg = 04). As for the national social
preferences, we consider a perfect equilibrium betwthe objectives of output and
inflation stabilization ¢ = «” = 05).

The values of the model’'s parameters are summéal ting Table bellow:

Table 2: Calibration of the model's parameters

a b o H S Bo| B | Bol| @ | 4 aos 0‘18
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