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Abstract

Most of central banks are currently using the nahiimterest rate to decide on the monetary
policy, instead of controlling monetary aggregates, assumed in the IS-LM model. Consequently,
alternative static models for the analysis of macenomic policies were proposed in the literature,
replacing the LM curve by an interest rate monetarg (Villieu, 2004; Carlin & Soskice, 2006). Our
work further develops these studies in two dirextiat models an open economy with flexible exchang
rate and endogenous long-run product, not detdiefbre, and secondly, it proposes an extensioheof t
analysis in a dynamic context. We apply this dyndmaimework to study monetary and fiscal policies i
an asymmetric monetary union, like the Euro Arganfrthis perspective, our study is close to Clausen
Wohltmann (2005) who provides such a dynamic aiglipst still considers a central bank that consrol
monetary aggregates. The present study introdundatarest rate monetary rule and also highlights t
importance of the public expenditures financinghi@ model. The policy-mix question is a key is$waip
study, which focuses on three main questions: Heacéntral bank must react to stabilize the unifiara
fiscal shocks? What is the impact of structuralnasyetries on the stability of member countries wthen
monetary policy acts to stabilize the union as aole® How to integrate these asymmetries in the
European policy-mix to improve its performance siemeously at an aggregate and at a national level?

Keywords: open economy, fiscal and monetary policy, interats monetary rule, asymmetric monetary union
JEL Index Numbers: E52, E58, E62, F41

" PhD Student at the University of Orléans (Francejtactflorina-cristina.semenescu@univ-orleans.fr



The traditional 1S-LM model was, until a few yeaago, the reference in explaining the
macroeconomic policies. However, the workRaimer (2000yepresented the beginning of a series of
papers questioning the pertinence of the IS-LM &aark for the study of the macroeconomic
policies, since the main instrument of the monetfaolicy is the interest rate, and not a monetary
aggregate as predicted by the IS-LM model.

The main critics regarding the use of the IS-LM elois related to the modelling of the
monetary policy which does not describe anymorgh® behaviour of the central banks. If the
traditional LM curve models a “mass” policy, thental banks use nowadays a “rate” policy. They act
directly on the interest rate as instrument ofrifenetary policy, without considering an intermegiar
instrument such as a monetary aggregate. HencéMhmonsideration becomes less important for the
analysis and a more adequate instrument, such asenst rate rule, like that proposed Dgylor
(1993),is favoured.

Authors like Romer (2000, 2002)Abraham-Frois (2003)or Pollin (2003) conceived
alternative models which explain the effects of thacroeconomic policies without using the LM
curve. The main conclusions of these different n®dee considered byillieu (2004)who provides a
more general model for the analysis of macroecoaqmiicies. This static model provides the base of
a new approach in analysing the economic poliaes iclosed economy and an extension is also
presented for open economies, assuming that tlgerlam global supply is exogenous and represents
the natural product of the economy.

Related to these models, the 1S-MRP@del ofCarlin and Soskice (2008gpresents another
alternative of the IS-LM static model, accordingtmalar attention to the modelling of the labour
market and to the determination of the equilibriunemployment rate, defined as the unemployment
rate allowing a constant inflation in the economizis equilibrium value of unemployment is unigue
and exogenous in a closed economy, but it dependieoreal exchange rate in open economies. As
particular feature in the open economies, the lamgglobal supply is not anymore exogenous (see
Villieu, 2009 but it can be stimulated by a real appreciatibthhe national currency.

Concerning the European economies, there are adengasons to consider this category of
models as being the most suitable for the anabfdise economic policies:

1) Unlike the United States where the long-run unegmlent rate seems to be around a constant
value on a long period, in Europe, persistent seom the unemployment rates can be fo(@arlin
and Soskice, 20067 his specificity makes inappropriate to consideonstant long-run global supply,
which is synonym to an invariant employment rateétanlabour market.

2) In Europe, the power of the labour unions beingadrtgnt, it induces imperfections of the
labour market. The determination of the long rureleof output by modelling this market should also
consider these imperfections, which result in lle¥ the real wages higher than the equilibriungeva
level on a competitive market. These imperfectionald come from collective negotiations of the
wage level by the labour unions instead of indigiduiegotiations or simply from the companies who
search the quality of the labour market.

Modelling an imperfect labour market in an openregoy leads to an equilibrium equation in
which the employment rate increases with the rpaleciation of the national currenégarlin and
Soskice, 2006)As the labour market equilibrium stands only lie tmedium or in the long run, this
solution is equivalent to an endogenous global lsiipghich can be stimulated by a real appreciation
of the national currency. Introducing such a relatin the macroeconomic models leads to more
general conclusions, more appropriate to the paatideatures of the European economies.

In this paper, a simple general equilibrium modeassumed in which the real exchange rate
determines the potential level of output. This nlodebased on the IS-LM alternative models
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previously described and proposesextension of the analysis of fiscal and monetaficigs in a
dynamic context, particularly oriented for the casfean asymmetric monetary unidike the Euro
zone.

The asymmetry occurs in the transmission of ther@st rate to the real economy, the model
being related, hence, to that Gfausen and Wohltmann (200%)enoted hereafter b§W. The CW
model is an example of dynamic analysis of econgmuiies in an asymmetric union based on the IS-
LM model, using a “mass” monetary policy. In theseaof non-anticipated macroeconomic shocks
(which are also treated in this paper), their casions are the following: the asymmetry of therese
rate transmission in the union generates asymmadjicstments in the member countries and changes
in the efficiency of common policies in differenduntries in time; regarding the coordination of the
macroeconomic policies, it seems that, in the casesymmetric expansionary fiscal policy shock, a
restrictive common monetary policy can ensure &pestability of the revenues in the union.

Passing to a “rate” policy, similar results appby the Euro zone. The present model also deals
with potential undesirable effects of the fiscapamsion by introducing a second change inGhe
hypotheses. It considers a sovereign risk premisso@ated to the public debt, which completes the
relation of the current account balance equilibrinneach country and increases the cost of theigubl
debt, depending on the public debt level. It albows that the effect of a rise of the public
expenditures in the economy depends on their fingntf this expansion is financed by an increake o
the taxes in the Union, it does not lead to high#ation or higher interest rate and it can becgghtly
used to stimulate the economic activity. On theti@oy, if the public spending expansion is financed
by additional debt, once an indebting thresholaktigined, it induces an increase of the interdstaad
of the inflation, which requires a restrictive mtarg policy in order to establish the equilibriufthe
capacity of the monetary policy to stabilize sudiiseal shock depends also on the debt level, end,
case of high debt ratios it may even become urtalbie-establish the equilibrium.

Taking as reference the situation proposedClly model for explaining the effects of a fiscal
policy expansion in Europe, the consideration dfade” monetary policy and of the sovereign risk
premia allows us to revise some of their previesiits. The ability of the common monetary policy
to ensure national stability after a symmetric dlsshock is questioned. In the present study, &f th
global stabilisation of the union is not affecteyd tonsidering the risk premium, the individual
reactions of the national economies are asymmatsitle the union and the national divergences
become stronger after the stabilizing interventibthe central bank.

This conclusion is extremely interesting for thenagement of the macroeconomic policies, in
the case of a mix of monetary and fiscal policiesnpatible with a healthy economic growth in
Europe. In theSection 5of this paper such a policy mix becomes incompatiith the absence of a
fiscal cooperation among the member countries ef whion. The optimal solution might be a
centralised fiscal policy conducted by a multinaiib government, who shares the expenditures
between the member countries on the bases of #akiteg into account the structural characterisbics
each member state. Inducing a unique risk premiurthé European zone, such a monetary policy
could have more facility to ensure its stabilityjestives. In order to minimise the costs of a diera
from the optimal behaviour by one of the particigato the policy-mix, the monetary policy should
have the prices stability as its main objectivesgirg the real activity as a secondary one.

The rest of the paper is organised as follows. éatiSn 2, we present the model for an
asymmetric union of two countries. Section 3 ma#tegobal analysis of the effects of fiscal and
monetary policies in the union. This study sumnexithe behaviour of a single open economy,
representative for the union and is an exampleowf this model can be used in the case of a single
country. The Section 4 discusses the implicatidrth® asymmetries in the transmission of policies a
a national leveland the Section 5 raises two main questions on the policy-tnow the monetary



policy must react in the case of an expansionawgalfi policy shockandhow taking into account the
structural asymmetries in the definition of theipgimix inside the unionPhe last section concludes.

Section 2. The model

Our model grounds o8 W modebut replaces it in a new context, more suitablehtaracterize
the Euro zone. We built a model for a simple maryetaion formed of two countries of equal size,
with an asymmetric transmission of the interest edtnational level. The first change introducedun
model regards the modelling of the monetary pdhig\}changing the LM equation in the CW model by
an interest rate rule equation. The second innawvaggards the Governments’ policy. In order topkee
the national dimension of the conduct of this polit Europe, the change consists in introducinigla r
premia for Governments, with consequences in aroitapt rise of the financing cost of public
expenditures by debt in the case of excessive kdebf. The main relations of the model are the
following:

V1= +ai(Y1 - Tl)_a21(i - plc)+ ] +(b0 _blyl +b2Y2 +b3y—b4(p1 - pz) _bSUI) (1a)
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i, =i +e+{f (8a)
i, =i +e+JJ (8b)

The first two equations (1a) and (1b) describel®equilibriumfor each of the member states.
The main components of the global demand are preElea consummation depends directly on the net

revenue after taxatic(ryi —ri), the investment is a decreasing function of tte neterest rate, the
public expenditureigi) complete the global demand definition and the baatket represents the net
result of the current account balance. The exddtiecountyi depends directly on the revenues of the
importer countries ¥, - revenue of the other country in the zone andthe revenue of the rest of the
world) and inversely on the real appreciation & dommon currency. The imports depend directly on
the national revenue and on the appreciation ofctireency. The real appreciation of the common
currency is modelled by a variation in time @f, expression of the real exchange rate (relatigh (2

% This hypothesis uses the resultllerberg and Wolff (2006)who found that the fiscal policy represents thesm
important determinant of the debt risk prime.



and hence of the “external” competitiveness ofdbntry outside the union; the ter(rpi -p j) offers

information on the trade exchanges inside the unidre real interest rate;) is modelled as the
difference between the nominal interest r@té and the anticipated inflation, computed in consume

prices:r, =i —E(p). The rational anticipations hypothesis on theaitidin and that of the absence of
systematic errors in the anticipation of the agemts assumed, allowing the following relation:
r=i-p’.

Each coefficient represents an elasticity or sdasteity of the global demand components on
the factors specified in their definition. All theoefficients are the same for the two countries,
excepting the sensibility of the global demawydto the changes of the real interest réﬂgl Z azz),

which induces an asymmetry of the monetary transiorison the model.
In the equation (2) which defines the external cetitipeness of the countryp, and p are the

producer prices index in the country i and in teetrof the world ane represents the nominal
exchange raté.
In order to model thglobal supplya simple technology function is used, dependiny amnl

the labour factm(\(i = Al_i”), written in logarithm in the equation (3) represents the labour and A is

the global productivity of the factors. The produpsgces follow the wages dynamics, as in the iafat
(4). The indexation of the wages takes into acctlmateconomic growth compared to the equilibrium
growth and the anticipations on the consumer pricdsx. Hence, the relation (4) is a Phillips curve
augmented by rational inflation expectations.

The long run equilibrium outpu(yi) is endogenous and represents the potential product

resulting from the equilibrium condition on the ¢alv market (equation (5a) and (5b)). In the
Appendix 1 it is proven that the equality of themdand and supply on the labour market allows
modelling the long run product of each country dsirection of its trade competitiveness with other

countries of the unimﬁpi - pj) and with the rest of the Worl(211i )4.

The intuitive explanation of this result is thelésling: on the labour market, the demand
depends inversely on the real wage level compuiguiaducer prices, while the labour supply depends
directly on the real wage, in consumer prices.nropen economy, the consumer prices index depends

on the national consummation structure and hencéh® internal pricez{al), on the prices of other
trade partners in the uni((wz) and on the prices of partner countries in the oegte world(aS), as
in the relations (6a) and (6b). When these competiess terms(ui) and/or(pi - pj) increase, the

importation prices decrease compared to the ndtjgmees determining a decrease in the consumer
prices inflation. In the case of rational expectasi on the consumer prices dynamics, it corresptnds
a decrease of the expectations on the consumesgridex which will result in a decrease of thd rea
wages in producer prices, because the indexatioth@fwages follows the expectations on the
consumer prices in the relation (4). In consequetieeemployment rate increases at equilibrium and
determines in the equation (3) a rise of the paikautput.

Regarding the national consumption structure, amlulypothesis in the models of open
monetary union with two countries is adopted: tihefgrences for final goods produced in the two

countries are identicat, = a,°.

% Defined as X common currency units for one foraigrrency units

4 Carlin and Soskice (200&)btain a similar long-run supply when modelingraperfect labour market.

®Lane (2001) makes a review of the papers using this hypashéss utility in our model will be discussed ireth
following paragraph.



In the alternative approach of IS-LM, the centrank uses an « interest rate » policy,
following the rule (7), wherg)* :;(pf + p;) ; y:é(y1+y2) ; ff y represent the monetary inflation and
output targetsi, is the nominal interest rate in the unianis the real equilibrium interest rate and the
coefficients 3,and 3, respect the Taylor propertigg >1° and 0< 3, <1.

With this rule, the monetary authority pays attemtio the mean performances of the union and
uses a policy targeting aggregated objectives,onitibonsidering what is happening at a nationadllev
— behaviour similar to that of ECB in Europe. Thegence of the ternw in the rate rule (7) allows
adding to the model a manner of smoothing the dyecmmf the interest rate in tirheThis is an
important characteristic of the euro zone emphdsiaepapers a€larida and al. (1998), Sack and
Wieland (2000), Sibi (2002), Gerlach-Kristen (20083duer and Sturm (2004) Carstensen (2006)n
fact, due tac in the equation (7), the interest rate varies thas in a simple Taylor monetary rule
confirming its relative dependence on the pastiteve

As in Villieu (2004) the targetsf)C, y of the monetary policy represent possible instruseh
the central bank intervention. In the long-run étm"um(i':()) and taking into account the definition of
the equilibrium nominal interest ratﬁezf)wf), the relation (7) allows a relation of the longtru

5

inflation rate p° =p° +lql(y—§/), allowing a discussion on the choice of the maryetastruments.
Hence, if the output target chosen by the centaakhbs the potential prodt(cgt: )7), the long-run
inflation corresponds to the inflation target. Thesthe ideal case when the central bank keeps is
commitment in terms of inflation and the economyinsits optimal state. This requests perfect
information of the central bank on the evolutiontloé potential level of output, hypothesis contéste
by the empirical studie@rphanides, 2003; Gerberding and al., 2008) fact, the potential product
represents an unobservable variable for the cebtnak which is obliged to ground its decisions on
imperfect estimations, using data often reviseerdfteir first publicatiorfMishkin, 2007) This remark

is suitable for a heterogeneous union where eviewyttiepends on the quality of the data provided to
the central bank by the member states and intradiieeissue of the arbitrage between the monetary
policy objectives when the revenue target diffeosif the potential product of the union.

The last equations of the model (8a,b) reflect pleefect capital mobility condition. The
equilibrium of the current account balance requéles respect of the Uncovered Interest Parity
condition(UIP) in each of the countries. In order to take intooamt the impact of different financing
sources of the public expenditures in the modsk premium are introduced for each country of the
union, varying with the national public debt andyeenting theJIP relations by an additional term.
For rational expectations, without systematic festcerrors of the agents, the exchange rate

expecations correspond to the reality and we olitegrrelations (8a,b), in which is the interest rate
in the rest of the worldE(€) represents the exchange rate dynamics expectati@hg? is the risk
premium of the country which will be defined as an increasing functiontfué global amount of the
public expenses financed by de{kﬁ =f(g).8 The debt is not explicitly modelled, but it appear the
amount of the public expenses non-financed by taxes

®Using the same reasoning asdfitlieu (2004)the following relation can be written :

(= afps+r+ B[00 - B+ Bly-9)-i| = ddpe 7 + (00 - )+ By -5) 1] where g, =1+ , >1.

"Van Aarle and al. (2004)liscuss the possible reasons of such a smoathing monetary instrument in Europe.

® The choice of two different financing risk prenfica the two countries in the model correspondseopresent estate
of the European Union. Each country has its oweefipolicy and has its own risk premium for theesgive debt. A



Short description of the method used in the folhgvgections

In order to analyse the impact of different macoweanic policies shocks in the union, we use
the Aoki(1981) decomposition methadd we define two sub-systems starting from owicbanodel:

+X2

. . . X
anaggregated systemvhose variables are described, in a general mahpe x = — , X, very

useful in the study of the global behaviour of tirdon Section 3 and adifference systemwith

%

variables such ax’ ;XZ,DX which allows analysing the individual behaviourtbé member

countries by a simple combination @f aggregated »variables and« difference » variables :
x, = x+x%,0x et x, = x—x*,0x (sections 4nd 5)

Section 3. Macroeconomic policies at the Union-widevel

The aim of this section is threefold. Using the eladefined in thesection 2 we seek to obtain
the long-run features of the union-wide equilibriuto analyze the impact of fiscal and monetary
policies on this equilibrium and the dynamic adjustts they cause during the return of the economy
to equilibrium.

In order to model the Union as a whole, we folldwe Aoki (1981)decomposition. We use
individual equations from our modgdection 2)to write anaggregated systenexplicitly developed in
the second part of thEechnical AppendixThen, thisaggregate systewwan be easily reduced to a two-
dimensional dynamic system, in which the nomingtrest ratei and the external term of tradeare
thestate variables.

<{u:x(u—v) 9)
i =aW(v-0)+alB, -1 -7)
b.o

X
where: X = — > <0and¥ =—=|BJd\l-a.)+ B,a.|<0.
,7a3 _a2 (1_a3)5 6 [ﬁl ( 3) 182 3]

The analytical solution of thaggregate systermonducts to the following features for the
union-wide equilibriund(1)®:

simplifying hypothesis of this general case usingnéjue risk premium for all countries in the uniaould allow
analysing the case of the governments with a commamagement of the national policies, proposalnofiecussed
nowadays in the European Union.

+
° The steady-state value of a variabké%,ﬂx is denoted byX in () , k=a,+h, +b)y, ¢J = _q 2C2 ,
+
=278 g5 =B %
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F=F+C%;i=F+p°;eé=p-p=p°-p°

In the long-run, the output and the competitivengfsthe union dependn the real interest
rate(F), implicitly on the foreign interest ratﬁ') and on the aggregate risk premi(frﬁ), on changes
in the governments’ policy (government expenditus taxation) and on the risk premium
differentials within the unio(T§ ). To be more precise, there is the external terrtrawfe & who
changes to ensure tigequilibrium, and leads to the adjustment of theepal output in the equation
describing the labor market equilibridny = f, + f,0 .

The long-run inflation in consumer prices dependstloe inflation target of the monetary
policy and on the deviation of the output targenirits potential level. All gap between domestid an
foreign rate of inflation results in movements bétnominal exchange rate. Thus, if the domestic
inflation is higher than the foreign inflation, tiemmon currency depreciates at a égtallowing the
equilibrium real interest rates (adjusted by arregate sovereign risk premiugy in the union) to be

identical inside and outside the union.
If the output target of the common central be(rﬁrl) corresponds to the potential outbfa),

its inflation targe(ff) will be reached in the steady state. Because thsn rabjective of the

monetary policy is the price stability in the Unjdine respect of the inflation target is essential,
mainly if public expectations are forward-lookingtarting from this result, it seems clear that the
central bank has no reason to choose an outpwt tdifferent from the potential output of the union
However, the central bank has not perfect inforamatin the future potential output. The monetary
decisions are based on some estimations of thefmdteutput whose quality essentially depend on
the quality and precision, often uncertain, of tiservable datéMishkin, 2007).This is one of the
reasons that the output target of the monetarycyatan deviate from the potential output and
empirical proofs of such deviations in US or Gergnarere recently found b@rphanides (2003pr
Gerberding & al. (2005)

The determinant of the Jacobian Matrix correspapdio the dynamic system(9) is
unambiguously negative and the aggregate systeptagssstable saddle path toward the steady state.
The Blanchard & Kahn (1980 heorem conditions for the stability of the saddéth are fulfilled:

there is one stable roc(tﬂll =X< O) associated to a predetermined variable, herénteeest rate,
and one unstable roc(tﬂl2 = w(,[?1 —1) > O) associated to a “jump” variable, here tleal exchange

rate. The predetermined character of the interestisaéxplained by the presence of the coefficient
« in the monetary policy rule (7), while the nomieakchange rate freely fluctuates and gives rise
to the jump ofr . This allows the union to join a saddle path vgdsitive slope, result confirmed by

the sign of the stable eigenvectmmponenty;, of the Jacobian matrix:

10 These features of the long-run equilibrium cao &ls found from the traditional analysis of thebglbdemand and
supply in the union, as discussedadarau-Semenescu (2008)
™ For details on the Jacobian matrix ans its eigersaand eigenvectors expressions, see our tetlapipandix.
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3.1 Macroeconomic policy analysis

To simplify the discussion on the dynamic adjustteenf the union after macroeconomic
shocks, we assume an initial steady state of tbe(nny(UO,i_o). When shocks arise, the economy

leaves its initial steady state and heads for a @gwlibrium modified by the presence of shocks. We
will consider in this study the simple caseuofnticipatedmonetary and fiscal shocks and we assume
that they arise at a momentso that the impact on the economy appear ongy #its moment and

not before. The solution of the dynamic systemd@jcribing the adjustments after shocks is:

1) U
(IJ—(j =Cyv, expAt),0t=T (11).
i
Two elements must be taken into consideration vamahyzing a shock:

» lts effect on the steady-state, computed by thdipfiers of monetary and fiscal variables
in the equilibrium(l).

» The adjustment of the union towards the new stestaly, denoted l{ﬁl,i_l). Written inT,
the dynamic equation corresponding to the predeéteaninterest rate in (11) allows us to compute the
constanC,: C, =—di ex;(>—/11T), wheredi gives the interest rate differential between ttigainand the

final equilibrium. The jump of the forward variab(e') in T would be: U(T +) =0 +Clv11exr(/llT)
and, for allt =T, we could computey, :D+Clv11ex;§/]lt). This last equation allow us to characterize
the adjustment of/, and of all the others variables of the union,an¥s the final steady state.

3.1.1. Monetary Policy

In this model, the behavior of the central banklescribed by the interest rate monetary rule
(7). She must, at every moment, respect this buleshe could however conduct his monetary policy
by modifying some exogenous terms of the ruleVAkeu (2004)previously considered, we also use

c

the inflation and output targets chosen by the comroentral ban@?, p ) as instruments of the
monetary policy. A restrictive monetary shock wiilus be associated either to a cut in the inflation
target(fjc), or to a cut in the output targ(@t), with similar effects on the future adjustmenttiogé
economy(Badarau-Semenescu, 2008)

o
I
|

iy
o

Fig. 1 Dynamic effects of a restrictive monetary sbck



The Figure 1 synthesizes the union-wide global dynamic reactmra restrictive monetary
shock in the system of the steady varia(llleé, while Figure 2 describes the individual adjustment of
the main aggregates after the shock. The dynamicstagent of the union towards the new steady
stateES, in Fig. 1, is similar to thus found in th®ornbusch (1976)model. There is an initial
overreaction of the real exchange rate, correspontti u(T +) in Fig.1, necessary to ensure tt@

equilibrium, followed by an adjustment af down to its initial equilibrium levef?
The sign of monetary multipliers iff) confirms the movement of the steady state after th

g:@:(}gzgzq ii:(fjc :A>Qi:£: .
e V2N VAN VN« A« A Y e ¢ A

shock

The impact of shock on the real actiwty is not permanent. The nominal exchange rate

depreciates and the inflation goes down in thedesgph offFig. 2, explaining the progressive regain of
external competitiveness by the Union. The diffeeewith theDornbusch (1976jnodel comes from
the downward adjustment of the inflation rate aftex monetary shock, instead of the adjustment of
the general level of prices. This kind of reacts@®ms to be more realistic, corresponding to dipesi
steady-state inflation rate. In our model, the Egiiim between the global demand and supply takes
into account such a “natural” increase in pricesheperiod.

P.ey p,e

_ Py
Po =&

v

Fig. 2 Dynamic adjustments in the Union after a resictive monetary shock

The initial overshooting of the exchange rate cqosat to the shock results in expectations
of a lower consumer price inflation, which impliassmaller indexation of wages and explains the
negative jump of the inflation ral(ep) in T. During the adjustment path, the inflation contsite fall
because the common currency is still strong redatosthe equilibrium. However, until the steady-
state, wages are under-indexed to domestic infladlomestic prices fall relative to foreign prices
and the common currency depreciates. The exchatgelepreciation is always more important than
the fall in the inflation rate and ensures the @gence of the external term of trade

2 From (11),u, is a downward and convex functia: = A,C,v;, exp(A,t) < 0 et &, = A,°C,v,, exdA,t) > 0.
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The common interest rate decreases during thetaujos path®; it stimulates the aggregate
demand and supports the dynamics of the futureaagsh rate expectations (in the UIP condition

(8)).
3.1.2 Fiscal policy

As fiscal shock, we consider an unexpected incr@agmvernments’ spending in the Union
and we study the reaction of the Union to the shbgkintroducing two different financing for public
expenditures: 1) aautonomous financingy an increase in taxes within the Union and 2g¢@ernal
financing coming from a new issues of treasury bonds onrttegnational market, for example. This
last case corresponds to an upward adjustmenedjltbal external debt of the Union, with potential
negative consequences on the cost of the debthigheer risk premium is associated to the increased
debt.

1) Governments’ expenditures financed by an increasexes at the same periodg = dr

Computing the multipliers associated to the puggiending in(l) conducts to:

E_ 1—81 .ﬂz f2 _ _d_i_:q_jc:_ 132 fz _ 14
@ et G T (@—J(nfﬁbs)(l %)<

They express a positive effect of the governmesgending on the potential output, a real
appreciation of the common currency and a fall nflation to which the common central bank
responds by cutting interest rates in the Union.ties financing of the additional public spending

comes from taxes, there is no negative impact enighk premiung?®, and this term doesn’t influence
the values of budgetary multipliers. The globaluatinent of the union towards the new steady-
state(E%) is drawn inFig. 3.

1%

u(T +)A ______________
; A/

1]

U, / :

0 i

Fig. 3 Union-wide reaction to a public spending exansion with fiscal financing

Like for the restrictive monetary shock, the keynpdo explain the dynamic adjustment of the
union toward the equilibrium after the fiscal shaskhe overreaction of the real exchange ratdén t
sense of an instantaneous appreciation of the conuuoency after the shock. The responses of the
main aggregates of the union to shock are sinoldhdse described iRig. 2, with the only difference

BIn (15), forallt >T: i, =i, =C, exp(A,t)> 0, i =C,A, expA,t) <0 andi > 0.
In (1a) and (1b)a gives the marginal propensity to consume, satighf) < =N <1
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that the final steady—sta(tESi) change, being characterized by a higher level wWpw and an
appreciation of the common currency relative toittigal equilibrium.

2) Governments’ expenditures financed by debt

The impact of this assumption in the model depemmd$wo key elements) the level of the
Union’s public debts before the issue of new debtruments on the market, ahjithe form of the

relation describing the adjustment of the risk prem;® when the level of the Union’s public debt

moves upward.

According to the sign of the fiscal policy multipts in (1), three situations could be
differentiated, that we define dsw debt regime, middle debt regiraadexcessive debt regimé/e
thus write the expression of the two key multigidescribing the long-run reaction of the realvatgti
and of the common interest rate to the fiscal golic

C_V:L(l—azd;cg_ézd;c‘?j and ii:_ 182 f2 (1_ dz’g _52 dC§J+ng .
es] ’7f2+b5 o3 es] oo @1_1’7':2+b5 0y 3] 03]

-9
The analysis of the sign of these multipliers givise to two threshold levels, ands,, for %

These levels mark the separation between the tihifesrent regimes, as shown in the following
schema®®

itandyt S itandyt S, itandy
A & > g
Lowdebtregime  \jgdie debt regime Excessive debt regime

» In thelow debt regimethe initial level of the Union’s debt is low andetincrease in the

~9
risk premium is very limited after the public spergl expansioﬁ%<slj. In this situation, the

impact of the fiscal policy in the Union would bendar to that exposed in the case of the finan@hg
additional expenditures by taxes. The Governmegrulicy could stimulate the economic growth in the
Union, without having a negative impact on inflatio

» In the excessive debt regimthe initial level of debt is already high and tmerease in
governments’ expenditures financed by debt woulodpce a high increase in the aggregate risk

-9
premiun{% >szj. This time, the government policy become countstpctive and conducts to a

real depreciation of the common currency in thglaim. Consequently, the real activity is reduaed i
the long run and the inflation is higher. In dynasjiafter the initial over- depreciation of the ¢oam

15 S = |:]_—é2[cg]:l /|:a2 + ﬁ'lg_l[/ﬁz]:‘ bs ]:| <s, = {l—éz[cg]:l/az
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currency relative to the equilibrium, the adjustinef the Union is resumed in a continuous
appreciation of the real exchange rate and anaseref the interest rate, explaining the reduabibn
the output down to its steady state level. Sucdisalf policy expansion would be very dangerous in a
period of economic recession because, insteadpgcsting the real activity, it would conduct to an
inevitable worse recession that before (see allegud, 2008 In the same time, a restrictive
intervention of the central bank to respond to hilgher inflation is not desirable in this casetiget
even worse the situation of the real activity.

» In themiddle debt regimeahe previous schema tells us that the long-run ahpga public
spending expansion financed by debt correspondsréal appreciation of the common currency with
positive effect on the output, and to an incredsbeinterest rate in the Unidf.

Clausen and Wohltmann (200Bgcognize, in such adjustments, the specific i@aatf the
Euro area to an expansionary public expenditurexkshin order to have an uniform base for
comparing the results of our dynamic analysis ofnm@conomic policies in the presence of an interest
rate rule for the central bank, to the results sinailar analysis when the monetary policy is diésa
by a traditional LM curve(Clausen and Wohltmann, 2005ye concentrate our attention on this
intermediary regiméor the rest of the paper.

The dynamic reaction of the Union face to a pubpending expansion in depictedFig.4.
This time, there is no overreaction of the realhexge rate after the shock, but an insufficienttrea
of this term, explained by the raise in the prodymee inflation in the relation (4), despite tosver
anticipated consumer prices inflation. There isrétial real appreciation of the common currencyt b
it is insufficient to attain the new steady-stage,that the common currency continues to appreciate
until the new equilibriunﬁESl). Consequently, the Union output strongly reactshi fiscal policy
expansion in the short run, and a positive sigaificeffect appears if. Then, the continuous
appreciation of the currency explains a loss okl competitiveness for the Union during the
adjustment process and its output subsequently dm&s until attaining its equilibrium level. In tar
of inflation, from the point of view of an inhabitof the Union, the more the common currency is
strong, the cheaper are the foreign goods relativihe domestic produced ones, and the consumer
prices inflation goes down. The upward adjustmérihe interest rate is not due to a higher inflatio
rate, but to the overreaction of the current ougmmpared to the output target of the monetarycpoli

o T
Fig. 4 Impact of a public spending expansion in th&uro Area

¢ Actually, in the interva(s,, S, ) g_ >0and d—l_ >0.
dg dg
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Taking a look on the effects of a restrictive mi@my policy shock on the state variables of
our economy(Fig. 1), we easily observe some complementarity with fifiects of a fiscal expansion
developed above. This means that the common cedvdrdd could respond to a fiscal expansion by a
restrictive monetary policy, in order to ensure ttihecroeconomic stability of the Unidh.

Section 4. Structural asymmetries and the transmissn of shocks at a national level

Until now, we focused on the behavior of the unama whole face to macroeconomic
shocks. But, since asymmetries exist among membentées, national reactions to shocks are
expected to deviate from the union-wide behaviskjray for a particular attention of the authorities
in the choice of economic policies. This sectioghights these deviations when common symmetric
shocks or individual asymmetric shocks hit the mendbates.

To analyze the asymmetries in the transmissiorhotlss among countries of the Union, we
write thedifference systerby using theAoki (1981)decomposition, we then find the reduced form of
this system (see our technical appendix) and weegble reducedynamic systenBefore introducing
the discussion on the national dynamic adjustmafies shocks, we summarize in the oy the

steady-state solution of tligfference systenmn which:x, = (x1 - xz)/ 2, [x.

= _ o _Gemaly—dr —aly . = 9
=04 = ; T=r 4+
Pe ‘ /-1(2f1+ f2)"'2b4+bs ¢ ()
¥y, = (2 f + fz)(gd —aly —ar - azfdg). i =)
’ /1(2f1+ f2)"’2b4+b5 e i

In the long run, the permanent divergences in théth synthesized in the model by the
difference variableg, , could come either from a divergent behavior dfamal Governments (in the
case of autonomous conduct of the fiscal policy &gch member country, giving rise
t0:9,,74,¢; #0), or from asymmetries in the real interest rat@nsmission towards the real
economy, introduced in the coeffici€htin what follows, we seek to better understand kst source
of asymmetry and we will suppose that the natialeshand in country 1 is more sensitive to variation
in the real interest rate than in countlf)eslgl > a22), so thata, > 0.

A different interpretation of the equilibriufil) is that, permanent structural divergences in the
Union cannot be reduced by monetary policy decssidiime monetary policy multipliers issued from
(I1) are equal to zero, and the central bank decigiame no impact on output divergences, in the long
run. On the contrarythe fiscal policy could be successfully used toucedthese divergences, by

Y This kind of reaction will be analyzed in morealks in the section 5 of this study.

18 |ntuitively, another source of potential heterogjen could come from the different real interestesawithin the
Union, explained by the presence of inflation djesrces. However, because the main aim of this sisidp
understand the role of asymmetries in the transomsef shocks on national output dynamics, we n&gthis
additional source of divergence by consideringnirthe beginning:@; =@,. In (6a) and (6b), this assumption

implies identical inflation rate in consumer prides the two countries, allowing us to perfectlyagate, in(ll), the
effect of the asymmetric interest rate transmissiothe macroeconomic divergences in the Union.
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deciding on asymmetric changes in public expene#taf each country, with a particular attentiordpai
to the financing sources of these expenditures.

Besides thgermanent effectf asymmetries on output divergences in the Uniaisecond
temporary effectrises during the transmission of macroeconomiclsh This second effect can be
highlighted by solving thedynamic difference systemhose solution becomes:

0, =0, XTI+t A5 (o -exd -ATlexis)

(12),

-d

Ya =Yy, +E

whered,,A, are the eigenvalues of the Jacobian matrix of thgystem,

with A :—b5 *2, 0<0,4, = X <0 andX,C,, v,, are defined in the section 3 of the paper.
0 1 1 11
Y7

To well separate theemporary effectlet’'s consider the simplest case, when the twmtrees
of the Union are symmetrically hit by a common disor monetary shock whose impact on the
sovereign risk premium are identical in the twortoies?°

»
»

dy, dy
NG T
| ]
dy M 0 T L a— t

0

Fig. 5 National dynamic reactions in the Union facéo a fiscal policy shock (on the left) or
to a monetary policy shock (on the right)

In order to facilitate the comparison between thé&amal adjustments, the following graphs
represent the relative deviation of each variatdenfthe initial steady state. Thus, fhgure 5 depicts

the adjustment ofly after a shock, whewdy defines the deviation of the variabldromy,. With this

transformation, we ignore the gap which existedvben the initial steady-state of the two economies
(the permanent effeadf asymmetries without any influence on the form of the adjusttneaths
towards the final steady-statéigure 5 compares the individual dynamic paths within theoo after a
common expansionary fiscal shock (on the left hsidd) or a restrictive monetary shock (on the right
hand side). We remark that, in the two cases, astniea occur in the union during the adjustment

19 Details on all intermediary computations are regmin our Technical Appendix.

20 Consequently, if an initial gap exists betweenrfa@eroeconomic aggregates of the two countries,ghp persists
without being amplified or reduced after the shothkis fact allows us to correctly separate and dmgare the
dynamic effects of the asymmetric interest rategnasission on national economic performances irUthien.
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towards the steady state. The initial positive juphpdy, at the momenfl of an expansionary fiscal

shock (negative for a restrictive monetary shotdjowed by a gradual movement towards negative
(respectively, positive) values, and then, by arreto zero in the long-run, confirms the asymneetri
behavior of the two countries to shocks.

oF— >,

p——

Uia

]
Ob—i_
Ul

Fig. 6 Dynamics of the real exchange rate after astrictive monetary shock

This asymmetry of behaviors disappears only indhg run, when the steady state is reached
and shocks were completely transmitted in the exgno

The only cause of these different reactions comem fthe asymmetric transmission of the
interest rate in the Union. To understand this, fietts take the example of the monetary policy. A
restrictive monetary shock impacts the union by mseaf a spontaneous overshooting of the real
exchange rate, followed by a real depreciationhef common currency until the steady stateT,In
when the shock arises, the jumptofis the same in the two countries of the uf@nd it corresponds
to a symmetric initial real appreciation of the e¢oon currency (sekig. 6).

Subsequently, the real depreciation of the commorency (U <0) is associated to a real

interest rate in the union higher than the stegalye sevel:
i-pe=T+¢,-(L-a, (13).

The dynamic adjustmertf & correspond$o a decrease in the real interest rate during the
adjustment process. The asymmetric transmissidghigfinterest rate within the union explains why
the output increases more quickly in country 1 tha2, which is the reason of a reversal in the

. . : L . 1 A
relative effectiveness of the common policy on atitt . This momentIE'=T+)I1 /1 ”{Zoj >T,
L)
23 js identical to all macroeconomic shocks considénethe model and it is perfectly consistent with
the reversal moment in the effectiveness of themsompolicy on the output of the two countries,
highlighted by Clausen and Wohltmann (2005)

21 Eachdyd % 0 gives a proof of the existence of asymmetric efféshocks at a national level.

B2, v tam)-estar)=o

23 For the determination of the expression of the @t , see our technical appendix.

2 1n (12) 0, (T +) =
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Section 5. Policy-mix and structural asymmetries irthe Union

In this section, we seek answers to the followimg guestions: 1iHow the central bank must
react to stabilize the union after expansionargdisshocksand2) How these asymmetries could be
considered in the policy-mix of the Union?

To answer the first question, we start from theultesof thesection 3of this paper concerning
the dynamic effects of shocks at the union-wideelleWe firstly analyze the ability of the monetary
policy to stabilize the Union aggregates after egm@nary fiscal policy shocks, we then discuss the
“optimal” behavior of the central bank from the ioof view of the union as a whole and we wonder
how member countries individually reacts to suctiantimal” behavior of the common central bank.

In a previous worKBadarau-Semenescu, 2008)here we didn’t introduce the discussion on
the financing of public expenditures, modifying thetput target of the monetary policy to the new
level of potential output after the fiscal shockswhe optimal reaction of the common central bank,
allowing the stability of macroeconomic aggregatethe Union-wide levedndat a national level too.

This result applies in the new context only if #dlitional public expenditures are financed by
an increase in taxes inside the Union or by aduifiexternal debt consideradthout risk by the
creditors. Otherwise, modifying the output monettamget to strictly respond to the variation of the
potential output is insufficient to ensure the noeconomic stability of the Union.

Given the neutrality of the monetary policy on tieal activity in the long-run, a condition to
ensure the stability of all aggregates in the Unimro perfectly suppress the impact of the fiscal
expansion on the long run interest rate by an ecthnonetary policy. In the equilibriurfl), this
condition amounts to:

di = dp +de® -2 (dy- o) = 0 (14).
131 -1
The key elements to be taken into account in thaicehof the monetary targets are the
estimated reaction of the potential output aftex fiscal shock and the effect of this shock on the
aggregated sovereign risk premium. Many instrumeats be used by the common central bank to
satisfy the condition (14). She can modify his otitfarget, change his inflation target, modify the
stabilizing coefficientg3,, 5,, or use many of these instruments simultaneously.

If the central bank decides to exclusively modifg butput target, his action must respect:

0§/=C§/—%deg. The Union-wide economy would be in equilibrium aftae shocks, due to the

2

complementary effects of the fiscal and monetarjcp@round the final steady state. But, since the
output target of the monetary policy deviates frthra potential level of the output, the steady-state
level of inflation deviates from inflation targehr@ounced by the central baflf. The central bank
credibility could suffer from this, and this is andesirable consequence mainly in an inflationgiarg
monetary regime, when the main objective of there¢bank in the price stabilifi/.

It seems rather clear that, in order to respectirtflation target, the common central bank
should always choose an output target equal topttential output. But, this is not a sufficient
condition to ensure the Union stability when wedilaneously consider in the model a sovereign risk
premium. In this context, the inflation target bétmonetary policy must also be revised downwards,
in such a way that the real interest rate of theoktecomes higher and suppresses the effect of the

24 A similar reasoning applies when the common cébaak decides to react to a fiscal shock by madifynly his
inflation target or only the stabilization coeffcits of his monetary rule.
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higher risk premium on the international capitaifs, in theUIP condition?® In (14), this monetary
policy behavior is given by:.dy =dy and d|§)C =-dc¢?. Further to the increase in governments’

spending in the Union, the central bank shouldtrbgcevising upwards the output target, in linghwi
the evolution of the potential output, and by sitankously revising downwards the inflation target —
sign of a restrictive monetary policy action neeeggo the stabilizatio(Figure 7).

As consequences of the restrictive monetary policyjumps upwards i (corresponding
todin Fig. 7, on the left). AfterT, there is a real depreciation of the common cusreduring the
adjustment process towards the steady-state. tigemonetary policy, the adjustment is described by

ES, -d —ES,, in Fig. 7, while the reaction of the Union to the fiscal ippl shock is given by:

ES, —d —ES,, with an initial positive jump o (equal tod), followed by a real appreciation of the
common currency until the steady state.

1%
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Fig. 7 Stabilizing policy-mix in the Euro-Area

As cumulated effect, the economy of the Union jumipsctly to the new steady stalieS, and
it remains to this equilibrium, due to the perfegtnmetry of the two policies effects in the Union
policy-mix (Fig. 7, on the right). The Union output finds instantandputs equilibriumy,, in T,
confirming the ability of a restrictive monetaryligy to stabilize the real activity in the Uniorftex
expansionary actions of Governments.

Role off3,, S, coefficients for the macroeconomic stabilization

In the case of the optimal behavior summarizeBign 7, the central bank is able to ensure the
stability of the Union, independently of the valuek coefficients3, 5, in the monetary rule.

However, this optimal conduct of the monetary pol& not easy to implement, because it asks for a
perfect foresight of the sensitivity of the realiaty and of the risk premium to fiscal shocks,arder

to correctly adjust the monetary targets. As disedsn the previous sections, this task is quitecdit

and may conduct to an imperfect adjustment of tlmetary targets after fiscal shocks, so that the
monetary policy is no more optimal. So, it wouldibieresting to see what happens in the Union when
the monetary policy response to fiscal shocks desifrom the optimum. ThEigure 8 collects the

% The central bank ability is however limited inghdirection. If the risk premium on the debt carvewery quickly
in countries with excessive debt level, the falthi inflation target is limited by the risk of thfon. So, the central
bank ability to efficiently react to fiscal shodksost in excessively indebted countries.
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results of some simulations of our model under digbinct assumptionsl) uncertainty on the “good”
level of potential output after shocks, resultingai deviation of the monetary output target from th
optimum (on the left part of théigure 8) and2) uncertainty on the risk premium reaction to shocks
resulting in a deviation of the monetary inflatitarget relative to the optimum (on the right pdrt o
Fig. 8). In all diagrams, the results of the optimal pplmix are greencolored and are taken as
referencéDﬁl,ﬁz). The results of a policy-mix who deviates from tgimum, when the stabilizing

coefficientss,, B, depict a tight monetary policﬂ/ﬁ_L =155, :(15), are represented med, while the

results of the same simulations when the monetaligypis more accommodatitﬁgl =12 = 05) are
bluecolored.

Non ontimal outout taraet Non ontimal inflation tarcet
diffé rents ajustements v diffé rents ajustements
1.0525 . 1.05
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Fig. 8 Role off3,, B, coefficients for the macroeconomic stabilization

As deviation from the optimal situation, we consi@éher an overestimation of the fiscal
expansion effect on the potential output, by th&treé bank, or an underestimation of the effecthef
fiscal shock on the aggregate risk premium in theol), having for consequence the choice of an
inflation target by the central bank higher thaa tiptimal target®

To define the sensitivity of the risk premium irckacountry, the following function is used in

the simulationsg® = exp{g 0'5)—1, whereg introduces the amount of public expenditures fiegnloy

%6 The technical appendix proves analytically that mhain results of this section apply also, if wasider contrary
sign deviations of the monetary targets from thenogm.
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debt. We then simulate a positive shock defined 96 symmetric increase in the public spending

in the Union?’ For the four graphs situated on the left parFigf. 8, we assume that the central bank
correctly revises his inflation target, but not bigtput target, that we take equal to 2.24% instdad
2.231%. On the contrary, for the graphs situatedhenright part ofFig. 8, we consider the correct
output target adjustment, but we assumeroptimalinflation target (1.9% instead of 1.86%).

Speaking about the impact of optimal policy-mix thiee Union, green colored iRig. 8, we
observe a perfect stability of macroeconomic aggpesy according to the previous analytical results.
In the two others situationsonsidered in the simulations, the response ofrtbeetary policy to the
fiscal shock is less restrictive than necessary, the impact of the fiscal expansion on the Union
exceeds the impact of the restrictive monetaryaesg to shock. The dynamic adjustment toward the
new steady-state comes from a continuous appreciafithe common currency until the steady-state.
The output of the Union overshoots at the momenhefshocks and it comes down during the return
to the equilibrium.

If the form of dynamic adjustments is similar undlee two situations depicted kig.8, some
differences appear when we analyze the intensitthefreaction to shocks. If the potential output
forecasting of the central bank is biased, theroeertight monetary policy, who pays attention miare
the inflation stabilization and less to the outgtatbilization can better stabilize the adjustmexthg in
the Union (see the red colored adjustmentBigng). The interest rate volatility and the inflatioate
volatility are lower in this case. On the contrafythe optimal inflation forecasting is biasedbetter
stabilization of the real variables is ensured hy@e accommodating monetary policy, which pays
more attention to the output stabilization (bluéooed adjustments iFig.8).%% In terms of interest rate
dynamics, the results are unchanged compared faorshsituation, because there is no influencéhef
coefficientss,, B, on the interest rate response to shéekehe inflation rate will reasonably join its

steady state value more quickly under a monetaligypmore concerned by the price stability.

The main result of this analysis is summarizedo#iews: To ensure the economic stability in
the Union, the central bank must choose the stabdi coefficient#,, B,0f the monetary rule by

taking into consideration the pertinence of theoinfation she has on the future reaction of
macroeconomic aggregates to shocks. If the quefityata necessary to a “good” estimation of the
long-run output reaction to shocks is doubtful,nththe central bank should favour an objective of
inflation stabilization. On the contrary, when tiformation necessary to estimate the impact of
shocks on the risk premium is more doubtful, th@raé bank should have a more accommodating
behavior.

Lessons for the Euro zone
Currently, the national debt management is ensbse@ach Member States, who conducts

autonomously the fiscal policy and suffers indivatly the effects of the rise of their risk premium.
The European Central Bank (ECB) chooses its poliyependently on the decision of the

" We consideg = 005, as initial level of debt in the simulations. A Iferease in this debt level will conduct to a

0.14% increase in the risk premium, which demamdsgimal adjustment of the inflation target frofb 20 1.86%
and an optimal adjustment of the output target fBoE18% to 2.231%.
8 In the technical appendix, we analytically proves trobustness of the results for all values of iktakion

coefficients 53, 3, .
2 | =CA, expAt)and C, does not depend ofs,, 3, for dy = df .
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governments. This policy is not aimed at respondangational fiscal shocks or to an increase of the
risk premium associated to the European debt, altlzese shocks.

Using the model presented in this paper, if thetreémank does not provide a response to
fiscal shocks, the effect of the deviation of th#ation target from its equilibrium level will beore
important in dynamics than the effect of the desrabf the revenue target from the potential praduc
This implies adjustments similar to those in thapdrics from the second columnkigure 8, where a
more accommodation monetary regirmeems to help to the stabilisation of the real aldeis
adjustment paths. This is a reason in favour ofi@@fean monetary policy that pays attention noy onl
to the inflation stabilisation, but also, in a e&nt measure, to the output stabilisation (see algo

appendix on the sensitivity analysis of the inifiahps to theg,, B, coefficients).

The presence of this second objective of the monedalicy, not explicitly declared by the
ECB, would also be beneficial if the central barksveupposed to survey the governments’ policy and
to respond adequately to fiscal shocks. Each mectertry of the Union currently conducts its own
fiscal policy and suffers from its own risk premidThe heterogeneity of the risk premia among
countries limits the quality of the data availatwehe central bank on the impact of a fiscal espam
on the aggregate risk premium of the union andscdstibts on the right adjustments of the inflation
target. An output stabilisation oriented monetasjeotive should be beneficial in this case.

What place for structural asymmetries in definihg policy-mix of the Euro zone?

Our answer to this question is given in two steéfise first one consists in discussing the
national impact of the union-wide optimal monetapolicy. The second refers to the definition of an
optimal policy-mix able to stimulate the real ecoryand to ensure the macroeconomic stability at an
aggregate level, but also at the national levesoAution shall also be proposed to minimize thescos
when the behaviour of one of the authorities diffieom the optimum.

For the first step, we start from the main reséithe last paragraplafter a symmetric fiscal
expansion, the aggregates of the union can belsathiby using an optimal monetary policy defined

by: dy =dy and of)C =—d¢?, where ¢ is the average risk premium computed for the ua®a whole.

In order to explain the ability of such a policydnsure the economic stability in each country uae
the results of th&difference” systemStarting from (12) we can write:

0 = exbhlt TG A e, exf - Tebid)

Under the optimal monetary policydi =0 impliesC, =0 and the second term of the
relationu, is zero. Unlike the second term, the first term défer from zero and induces a dynamics

of 0, . So, adjustments for the national real variablésbe asymmetric, because the term reflecting

0
the asymmetries of the real activi(ydt) depends ory, in the relationy, =Yj +?d‘. The stability

of national variables is not ensured by this typeptimal monetary response, dJ, # 0. Focussing on

the determinants of this difference in the equilibr (Il) , we remark the influence of the asymmetry of
the national fiscal policy (public expenditurestaxes), of the asymmetric transmission of the real

%0 Even if there are some restrictions imposed tionat governments by the Stability and Growth Haabrder to
insure the coordination of fiscal policies in Euecgnd to avoid them to become highly indebted atiohs of the pact
are observed within the Union and the debt ratithefEuropean countriese quite heterogeneous (from an average
debt ratio pf 5% in Luxembourg to more than 100%heece, Italy or Netherlands)
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interest rate in the union if the average risk puremassociated to the debt increases and of the
asymmetric evolution of the national risk premia.

1

N — T _ 5 =0 _ -9
(2 s fz),U+ 2, +b, (dgd a,dT, —a,d¢® —a,ddq; ) (15)

do, =

where dxX depicts the variation of the steady state valua wdiriablex between the initial and the final
equilibrium.

In the case of a symmetric shock on public expenglit, studied under the optimal policy-mix
of the union, the role of the financing sourceshefse expenditures on the economies dynamics can be
summarize as follows:

» If the public expenditures are financed by taxés, variation of the taxes will also be
symmetric, without determining any variation of th@vereign risk premium. In consequence, all the
differences become zero in the relation (15) amdrthtional variables jump instantly to their steady
state value after the shock. The optimal monetaticy would be able to insure the stability of the
union and also of each member state.

dy

>t

>t

A 4

Fig. 9 Adjustments of the national revenue in the mion and optimal response of the
central bank to a symmetric increase of the publiexpenditures

» If the public expenditures are financed by debg, itdividual risk premia will increase
symmetrically after the shock. This implies, in tieation (15), thatd¢] =0, but d¢, >0, implying

Uy =~ % c* ), = _
924 (2f1+f2),u+2b4+b5dc <0 and g, =-dgAexpkt-T]<0, because A, <O0.

Subsequently, the stability of the national vamabls not automatic, and the union-wide optimal
monetary policy produces asymmetric national adjests towards the equilibrium. These
asymmetries come from initial negative jumpyf when the shock occurs, and an adjustment towards

the equilibrium following an increasing and concaeth. At a national Ievéyi‘ =Yty ) it gives

rise tooutput divergenceduring the adjustment towards the equilibrium. Téaction of the national
product of each country to the policy-mix considkre this analysis is presented in thgure 9,
where the variables appear always in deviation fiieair initial steady state values.

For a symmetric shock, the long-run effect on #nenue is the same in the two countries of
the unior(cgl:cgllchlz). The representation of the variables in deviafrom the steady state brings

information only on the amplitude of output divemges during the adjustments of the national
variables after the shocks, and ignores the owdpptexisting between countries at the initial syead
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state. It is easily to see that the optimal mowetanlicy for the union has a temporary effect of
amplifying the divergences within the union.

The intuitive explanation of this result is thelésbing: an increase of the public expenditures
generates a positive effect on the potential outpuhe two countries and an overshooting of the
national output compared to the equilibrium, athmFigure 5. If this fiscal expansion does not imply
a rise of the risk premium, its dynamic effects pe€fectly neutralized by the optimal monetary pgli
This same optimal monetary response would alsorertbe stability of the national variables if the

monetary transmission was symmetr&, = 0). But the monetary policy is not able to stabiliza¢
national level, the dynamic effect induced by tee rof the risk premiumg®in the union, and that
because of the asymmetry of the monetary transonmisghe deviation ofa,, and respectivelya,,
from the average coefficierd, considered in the monetary decisions). gy > a,, the increase of
the risk premium will have a negative effect on thatput in the country 1 compared to the
equilibrium, whereas the country 2 will benefit fiathe situation, due to the negative variation of
a,,from the average coefficient.

How to avoid the amplification of the divergencethin the union?

If the monetary policy does not take into accourd asymmetries and considers only the
average aggregates in the union, it will be unableeduce the divergences previously discussed. But
because the instability affects only the natioralables, the ability of the fiscal policies to eresthis
objective can be analysed.

The stability of the national economies requestst o, =0, in the relation (15). It

implies:dg, =a,d¢® +a,dg;, if the public expenditures are financed exclugivey debt. Using the
equilibrium of the « difference » systdiff) , the simplest solution in order to insure thisditon is to
choose:g, = éz(F+Eg)+aQEdg, corresponding to an asymmetric conduct of theafipolicy within the

union. This behaviour has to take into accounthedlasymmetries among the member states, either in
the monetary transmission, or in the risk premidraach country.

Decomposing thédifference” variablesin the relation above, a fiscal rule is obtainglole to
ensuring the stability of the national economies:

g =0, +a, ([ +¢°)+ace (16),

where g, is an autonomous component of public expenditsgametric in all countries.

According to this rule, the country which needs tingst public expenditures in order to ensure
its stability is that where the aggregate demartiesmost sensitive to a variation of the realrigge
rate and where the risk premium is higher. If tised policies are conducted autonomously by each
national government, without any involvement of th@on, this rule is not easily conceivable. To
make it operational, it is necessary to redefire fgblicy-mix, including a strong cooperation of the
member states regarding their fiscal policies orcemtralised system of managing the public
expenditures and resources within the uffioin order to facilitate the task of the authostim
managing the asymmetries, we could imagine usorgalf countries, a unique risk premium associated
to the debt. In order to prevent certain countiiemn becoming excessively indebted, a multinational
authority can be introduced - a kind of Europeamwvésioment who must manage the public resources,

31 Cavallari and Di Gioacchino (2005) emphasize ttheaatages of the fiscal cooperation and those agrdralized
fiscal policy, related to a decrease of the vatgtdf the macroeconomic variables in the union.
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expenditures and debt in the union. The role oibnat governments would be reduced to informing
the central decision maker on the specific needsheir countries, to use efficiently the public
expenditures allocated by the European Governnrehtaacollect taxes for the central authority.

Regarding the monetary policy, the unique risk poemand the existence of a multinational
government would allow improving the quality of tbgpectations of the central bank on the future
evolution of the variables included in its decisiaaking strategy, and especially on the soveregin r
premium. In order to limit the risk of a biasedimsttion of the effects of the fiscal shocks on the
potential output of the union, the central bankusti@hoose a strict policy, focussing especiallytion
prices stability and being less attentive to thgpoustabilization. We recognize the present choice
the EBC regarding the monetary policy, except ithighores the amplification effect that its belmwi
could have on the national divergences, when therao fiscal cooperation among national
governments.

Conclusion

This paper emphasizes the issue of the policy-maxagement in an asymmetric monetary
unionvia a dynamic analysis of the macroeconomic poliarean IS-LM alternative model able of
better taking into account the actual behaviouhefcentral banks,. Three fundamental questions are
discussed: How the central bank must react in dalstabilize the union after fiscal shocks? Whkat i
the impact of structural asymmetries on the stgbif member countries when the monetary policy
acts to stabilize the union as a whole? How tagiratee these asymmetries in the European policy-mix
to improve its performance simultaneously at aggiegnd at national level?

A first conclusion of the analysis is that in a ldowith perfect information for the central
bank, there is aoptimal monetary policgble to insure the stability of the union after tiseal shocks.
This policy requests for the central bank to adjnghe meantime the inflation and the output tegge
to the long-run equilibrium values of these vamblin the optimal case, the choice of the staiiz
coefficients in the monetary rule is not importabtt it becomes essential in a “second best”
perspective. In fact, under imperfect informatiéor, example, for better stabilizing the union, the
choice of the coefficients of the monetary rulewdtddake into account the quality of the centrailba
information on the evolution of the economic aggtteg. If the information necessary to estimate the
potential output of the Union is distorted, the tcainbank should have as main objective the price
stability. On the contrary, if the information dmetevolution of the risk premium, due to the inseea
of the debt in order to finance new public expewmai$, is less reliable, the central bank shouldigon
0 more accommodating monetary policy.

The analysis at a national level provides some rothsults. Because of the asymmetric
monetary policy transmission within the Union, etla previous optimal monetary policy can lead to
an amplification of divergences among member sté&@es the policy-mix should take into account
these asymmetries. In the last section of the pdpershown that, while the central bank focusely
on the union-wide situation, the stabilization bt tasymmetries by the national fiscal policies is
essential and it can be realized only by a stromgperation of the national governments or by a
centralisation of the management of the public weses, expenditures and debt within the union. The
advantage of a centralized fiscal policy is that ¢central bank would obtain better information be t
sovereign risk premium and could choose to condutght policy in order to limit the costs of a
potential deviation of its output target from thgimal level.
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Technical Appendix
Part 1. “Potential output” determination from the labor market equilibrium

As in the classical theory, on the labor markeeath country, the firms’ demand of labor negatively
depends on producer prices real wage, while ther labpply positively depends on consumer pricek rea

v y
wage: LP =5 (%J and LiS = ﬁs(%j . In a logarithmic form, the equilibrium on the ioaial labor

1
market implies:b, — O'(W - p; ) = bg + y(W - pic), where lower case letters represent the log of
the upper case letters used in the definition bblademand and supply. Then, using the definitibthe
consumer price inde(<pi°) given by equations (6a) and (6b) in the main tiéis, easily to obtain real wages
at equilibrium:

W= Py :b_a{:y(a'av‘F o) w-p, :b_af_y(aav_ﬁd)'
Whereb:M’ Py :H anduzu
oty 2

Consequently, the equilibrium levels of employment (bD —O'(W— p, ))are:
© O (— — N (9 —
l, =b, +bo+ Jy_'_y(pd +a,U) and, respectively = b, +bo + Uy+y(a3u -P,).

Sincely, = a+,ul_i , we find relation (5a) and (5b) of the paper, fg=h, +bo, f; :? et

gty

_ yoa,

f, = :
oty

Part 2. Analysis to the union-wide level/nationaldvel

2.1 The « aggregate system »

The equations of theaigregate system for: X = %(x1 +X, ) Ux and X, = %(x1 - X, ) Ux, are:

ny® =k+g-ar-bu-a,(i-p°)-ac’ Al
s _— a,U

yr=yE =" (A2)

p:pc+a30 (A3)

U=p-p-é (A4)

i=i +e+¢? (A5)

r=i-pe (A6)

2WeuseT = p—(P+e), p° = p — a,T and p= p° +(y® - y) from the initial system.
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i=ape +7+8(p° - p°)+ By~ 9)-i] (A7),

~ + -
where:p=1-a, +b, —b,, k=a, +b, +b,¥,a, = A 2322 4, = a212a22 .
Sincev andi state variables of the analysis, we search aisnlof the aggregate system in function of

these state variables and of the exogenous vasiaf)Fe ¥,9, i, ¢%,¢.

The ID equilibrium condition on the goods markgf'(= y*) allows us to find the following solution:

. ) (k+g~—a2i~—/7y—a1r} bo ) )
n05=8,(1-0;)0\ +a,p-8,¢° ~a,¢§ | 7105 ~3,(1-a3)0
a3[k+g'r_a2I ;aii g}_@'z(l_aa)y
y= TP -3¢0 ~ a4 _ bsa, (A9)
_ e dmag)o na, -a, (- a,)s
e=i-i -¢* (A10)
p=U+e+p=0+i -1 —¢° (A11)
p°=([L-ay)o+i-T -¢° (A12)
r=i-p° (A13)
i =afpe+7+ 8 (p° - b)+ Boly-9)-i] (A14)

In thelong-run,the equilibriun(ES) asks for:0 =0 andi =0. From (6a) and (6b), we compute the
aggregate long-run output in the steady state:

y=f,+f,0 (A15)

By taking 0 =0in (A8) and by adding the result to (A15), we dbténe expressions of the external

terms of trade and of the long-run output in the steady statéAltd), i =0 allows us to determinate the
steady-state inflation rate based on the consumies 'pnde>([5°). We use (A10), (Al1l), (A12) and (Al13)
to compute the other aggregate variables which &tmhe equilibriungl) in the main text of the paper.

U =m21+b5 k-a,(F+¢9)-ac0 ~ar+g-nt]: p° = b —%il(v—y) "
y= L [fz(k_az(r"'?g)_éz_dg_aif"'g)"'bsfo

2.2 The «aggregate dynamic system »

To study the dynamic adjustment of the Union towale steady-state, we use the reduced form of the
“aggregate system”.

The first dynamic equation of the reduced form i(@khe paper is similar to the equation used by
Clausen & Wolhtmann (2005) and it comes from (A&R) to which we add, in the same time, (A3), (A4)
and (A5). The second dynamic equation is deduaed (A7), using (A1), (A2) and (A3):
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|:wﬂu4ﬂ+d@—3@4)mnX:h%_sgiwdmmwzévm@1@+@%]

The Jacobian Matrixf the dynamic system:id :( X 0 j .
Yo wf,-1)
The sign of the Jacobian Matrix DeterminBt(J) = Xa(fB, —1is given by the sign ok, which
depends on the sign of the denominagor; —a, (1—a,;)d. From the IS equilibrium condition (A9), we
deducena, —a,(l-a;)0 >0. Actually, this condition corresponds to an upwandvement of the IS

curve in the(i, y) system, consequent to an exogenous shock (seexdorple, the increase in government
expenditures).
S0,X <0.AspB, >1 and0< « <1, the Jacobian Matrix Determinant is undoubtedigatiwe. One of

the characteristic roots is negat(vlrg), while the second is negati(ab?).
Effectively, we know thad,and A, are solutions of the following "» degree equation:

A* -=TR(J)A +Det(J) =0, see: A, =X =~ b0 <0 and A, =B, -1)>0, where
na,-a,(1-a;)o

Tr(J)=X+ (4)(,131 —1) represents the Jacobian Matrix Traoel Det(J) = Xw(,&’l —1) is the negative
determinant described above.

Y Y
As for the two associateeligenvectors:[v1 :( ll}uz :( 211, they represent solutions of the
V21 V22

equationsdv, = AV,.
Let's take:Vv,; =V,, =1. The other two components of the eigenvectors are:
- x_w(lgl_l): d[x_(‘)(ﬁl_l)]
Yo X(L{Igld(l_a:‘))-}-lgza
adjustment path for the union towards the steadtesand,, =0.The positive sign ofv,, justifies the
positive slope of the saddle path.

Vi, ]>0, which gives the slope of the convergent
3

Solution of the aggregate dynamic system

The general solution of such a dynamic systemvisrgby :

vy (U .
(_j—(,j =Cyv, edilt)+C2v2 edizt), whereC,, C, are constants which must be calculated,
| [

A, A, are eigenvalues (characteristic roots) of the JacolMatrix, and v,,v,- the corresponding
eigenvectors

La forme générale de la solution du systéme dynaensgcrit :

vy (U
(_j—(__jzclvl expAt) +C,v, exgA,t), C,, C, étant des constantes),et A, désignant les
[ |

valeurs propres et,,V, - les vecteurs propres associés
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As the convergence condition of this solution ta¥gathe steady state must be fulfilled, must be
equal to zero.

vy (U 7]
Effectively, for:!in{_j:(_j+Clvlexp)@1t)+C2v2 expi,t) =(j we needC, =0, since A, <0Oand
o\ )\ i

A, > 0. It explains the simplified solution (15) in theim text:

(Uj - (?j =C,v, exgAt), 0t =T (A16).

2.3. The « difference system »

Let's note: X, :Xl;XZ , where X, denotes the& variable in country of the uniony=1-a +h +b,and
a :a“;azz.We obtain the following equations for t#ference system

Py =Yy (B1)

Mg =94 a7y —2b,py —byyy _az(i_pc)_azcg (B2)
_ 0

Yo = Ya +?d (B3)
&a,(l-a b, +2b

Oy = 2( 3)0_ > : ( d _Ud) (B4)

H H

To have the (B4) equation, we use (B2) to wrig —Y,, knowing that g,,7,,¢%,¢J are all
exogenous variables given at the moment of therdimanalysis, and that, from (A3), (A4) and (A5e w
can replacd — p° by r +¢9 — (1— 0'3)0. We then introduce the result in (B3), to hayge.

All in one, we obtain a system of 4 endogenous aldeis (pd WUqy Yy ,Ud) and 4 equations.
Froma, =a,, we deduce:pfj =0, pg =y, =0, gd,rdycg,cg,yd,r)d are exogenous and p°®,0 fulfill the
conditions specified for theggregate systenm the 2.2 paragraph of this appendix.

At the steady statev =0 and p, = Py, so thatp¢ =0.We use : p, =0,, Y, =(2f, +f,)o, and
— _52(F+<g)_a1rd —a6 _(234 +bj)Dd

Yy = , to obtain the following long-run equilibriungll) of the
U

« difference system »:

Py =0, :gd—az(F+(_'g)—a1Td—a2Z‘dg_

’ ‘ /U(2f1+ f2)"'2b4+bs ’ (II)
y :(2f1+fz)(gd_52(F+?g)_a1fd_a22dg). i =¢¢

i (21, + 1,)+2b, +b, e
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2.4 Solution of the « difference dynamic system »

Let's note: A, = —w <QandX =- b;0 <0. The difference dynamic system
H na,-a,1-a,)o
)= bEi 5(u—17):x(u—17)
takes the form: ,733 Xﬁaz({— aaj) (B5).
Oy = _u(u_v)"')lo(ud _Ud)

2b, +D,

v U
The general solution of this dynamic systenE iszj —(_ j =Ah exp()llt)+ Ah, exd/lot), t=T,
v

d d

b, +2b
where A, =-—=——><0and A, =X <Oare the characteristic roots of the Jacobian Matrix
U
(/]o _Al)(2b4 + bs)
whileh, = ,10/1152 (1— 0'3) andh, = (J represents the eigenvectors of this matrix.
1

A andA, are constants coming from the general solutiofB6] written in theT :

A1 — 477 /10/1152(1_“3)
(/10 - /11)(2b4 + bs)

A = _dUd exd_ /]OT)_ A exd(/‘l _/]O)T]'

/10/]152 (1 —a; )
(/]o - /11)(2b4 + bs)

exd— AlT) = C1V11

Using these results, we find for the prices dififéiad between country 1 and country 2, fotalT , the
expression (12) in the main text:

v =0, oo 2SS oo AT @9

Consequently:

0y =230, exba T ot A exor) - exl,-ATextas). i

formula helps us to determiiyg in (B3) anddy, = Y4, ~ Ya, Which is graphically depicted in tiegure 5

of the main text. We can also easily compute thenpjuof dy, in T, see, for example:
Cy 1/10/]152 (1_ a 3)
A2, +b,)

! Ir{)'oj, dy =0; dy <0, if t<t” and dy, >0, if t>t". Since
A=A A

eX|()/11T) <0, in the case of a restrictive monetary shock.

yd(T+)_y:_

In  t°=T+

1

! In(i}qml,)lo <0, t"=T+

A .
In(—oj >T. The first order derivativédxj is equal to zero
A=A A A
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A ~ _ .o
Ir{—oj, it is positive for allt <t and negative fot >t . As for, dydt , itis equal to zero

A . _
1 In(/]—o} negative for alt <t and positive fort >t . All these details help us to depict
1~ o 1

the adjustment oély, in theFigure 5 of the main text.

Part 3. Sensitivity analysis of initials jumps to he 3,, 3, coefficients

The amplitude of initial jumps in the model is detened by the amplitude of the initial jump
of the external term of trade u(T +) = 0, + Cu,, expA,T), which depends of,, 3, coefficients,

- J[X—w(ﬁl—l)] = —dr - ith -
becausg,, = XdBol-a)+ pa] >0 andC, = —di exg- A,T), with :

B (
B.-1\1f, +h,

At the optimum, the monetary policy reaction toigarease in the public expenditures financed by deb
asks for:dy = dy and dp® =-dc*?.
Outside the optimum, two different cases must besiciered:

,32(

A &) (C1)

i = b +dg® - (d-a,de® ~a,dc8)- d?}oﬁ%dzg

1) Uncertainty on the future level of potential put; in which casedy # dyand df)c =-dc¢?.

From (B1), we obtain:

di =- ﬁlﬂzl(cy @), C =-diexf-AT) and T+ -7, =C\V,, exfAT) =V, nﬁﬁz (dy—df). since

(dy dy)ls independent from th&, 3, values, analyzing this sensitivity amounts to aralthe sign of

the first order derivative d® = v, ( A,

131_1)
R __ (0'3 _1)'5152[X +w(1_’31)] >0,sinceX <0 anda, <1

0,32 X (:81 - 1)[:815 ta; (:82 - :315) ‘w

subject tqB,, B, . We obtain:

0R __ B3 paX + Xla, 126, -5~ (a, ~1)e-AY o] _
6,31 ( ) [,515+0’3(,52 151 )2
With these results, faly > df, the first order derivative of the jurhv,, exp(A,T) to/, is negative,

while its first order derivative tg3, is positive. The signs are inversed witr< dy. Because the initial

jump is positive in the first cas{q/>@:»di:—ﬁl(oy—op)<o:»q>o et U(T+)—Ul>OJ and

negative in the second one, we conclude that a tigitemonetary policy (higher value gf/ 3,) makes
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the initial jump of U more close to its optimal value, compared with @emaccommodating monetary
policy (lower value off, / 3,).

2) Uncertainty on the evolution of the sovereigik premium:dy = dy and d[5° # —d¢®

In this case, we obtain from (B1):di =dp®+d¢®, C,=-diexgd-AT) and
u(T+) -0, =C,v,, expAT) = —(df)° +dg¢?® )Vn- Since(dfac +dc9) doesn't depend on theB, [,
coefficients, analyzing this sensitivity amountwalyze the sign of the first order derivativewpf, subject
to thef,, B, coefficients. We compute:

avll - _ 0’35[)( + w(l_ 151)]
B, X[pot-a)+a,p,)w

<0, sinceX <0 anda, <1

vy, - 6[X5(0'3 -9 —a{J(l—a3)+a3,82]] >0, for B,>- 5(1—0’3)(
0B, X[ﬂla(l_as) +a3[32]2a) ' ’ a,w
fulfilled.

X +a)), condition easily

With these results, ft#n& <dg9, the first order derivative of the jurfiyv,,expAT) tof, is

negative, while its first order derivative & is positive. The signs are inversed Wh;ﬁ| >d¢Y. Because

the initial jump is negative in the first caEdi >0=C <0 et u(T+)—U1<Oj and positive in the second

one, we conclude that a more accommodating monetaigy (lower value of3,/ 5,) makes the initial
jump of U more close to its optimal value, compared with @rentight monetary policy (higher value

of B,15,).

Sensitivity analysis of(T+) -0, to [, B, coefficients after a fiscal shock, without anyustinent of
the monetary policy targets

This situation appears as a combination of the ¢ages previously discussed. Using (C1), we easily
compute the initial jump(T+) -, denoted bys hereafter:

S:V]_]_ IBZ f2
181 _1,7f2 +b5

with v, >0 and dg - a,d¢® —a,d¢; >0, if we assume o positive effect of the fiscal exgian on

(dq—azd?g _ézd(_-dg)_d(_-g} (C2),

the real activity, in the long run. The first aretend order derivatives &subject tof,, B, are:

05 _ ol +afi- B )las (B, - Db, +11,)dc® +(a,dc® + a,0¢8 - dg)f,Bdla; -1) |
dﬂz X (:31 _1)[:815"' as (:82 - :315)]2 w(’ﬁz + bs)
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5{ f.5, (adeg +a,d¢;) - @)[xasﬂz - X5(0’3 _1)(2:31 _1) + (0’3 _1)(131 _1)2&4 _}
E _ dg? (:81 _1)2('7f2 + b5)[X5(aa _1) B (‘-(5(1_0'3) + 0'3182)]

d, X (8, ~2[B.5+a(B, - BN elif, +b)

5(1_ 0’3) (

3

<0,

for a, <land B, > - X +aw).

In the case that we have favoured for the Euro Attea fiscal expansion would also conduct to an
increase in the long run interest ratk:> 0. This corresponds to an instantaneous negativiatiav of the
external term of trade from its new steady state level, after the shdtks negative gap, denoted By
would be smaller under a monetary policy that fagahe output stability, sustaining the need of@an
accommodating policy in order to better stabilizal variables in the Union.
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