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Abstract

From the fiscal and monetary criteria indicated in the Maastricht Treaty, it appears that its
architects were concerned with the risks of price instability and excessive public debt
within the European Monetary Union. The goal of price stability is unanimously regarded
as a solid principle for the success of the union. Several criticisms have been voiced over
the years against the fiscal criteria. It is not clear, firstly, whether fiscal coordination is at
all necessary for price stability but, secondly, also whether the fiscal criteria of the Treaty
are best suited for this purpose. The paper analyzes whether coordination of fiscal
policies within the union is necessary for price stability. The analysis is conducted using
a standard general equilibrium model representing a monetary union with two countries
featuring monopolistic competition and price rigidity. It turns out that some form of fiscal
coordination is required for equilibria in which monetary policy alone is able to secure
price stability.
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value of the future stream of pro…ts of the house-
hold/producer of a di¤erentiated good and P ¤

t is the
maximizing price. Equation (2.6) describes the evo-
lution of the marginal cost of production at T of a
good whose price was changed at t and is denoted
by ST ;t. The last equation describes the evolution of
the price index. The system can be solved for the
paths of fPT ; P ¤

T g1
T =t

given fYT g1
T=t and the initial

condition Pt¡1.
The aggregate demand and supply blocks consti-

tute a set of conditions that must be satis…ed by a
rational expectation equilibrium, i.e., a sequence of

fPT ; P ¤
T ; YT ; iT ; ¢T ; BT g1

T=t
given the exogenous

sequence f"1T ; "2T g1
T =t of shocks a¤ecting the econ-

omy.

2.1.3 The Log-linearized Model

The log-linearized aggregate demand block is given
by

^
YT = ET

^
YT+1 ¡ ¾

µ ^
iT ¡ ET

^
¼T +1

¶
; (8)

^
iT = Á¼

^
¼T + ÁY

^
Y T + "1T ; (9)

^
¢T = ¡°

^
bT + "2T ; (10)

^
bT +1 =

^
iT + ¯¡1

µ ^
bT ¡ ^

¼T

¶
+

¡
¯¡1 ¡ 1

¢ ^
¢T ; (11)

where
^

YT ;
^

¼T ;
^
bT denote percentage deviations of

YT ; ¼T ; bT = BT

PT ¡1
respectively from their station-

ary values, and
^

¢T ´ ¢¤¡¢
¢¤ ; the coe¢cient ¾ =

¡ u0(Y ¤)
u00(Y ¤)Y ¤ , which is the elasticity of substitution be-

tween consumption at di¤erent dates.
The log-linearized aggregate supply block is given

by5 :

^
¼T = ¯ET

^
¼T +1 + &

^
YT ; (12)

5Obtained by log-linearizing the aggregate supply block and
substituting to eliminate P¤.

where & =
(1¡®)(1¡®¯)

®
w+¾

¾(w+µ) and w ´ w0(Y ¤)
w00(Y ¤)Y ¤ ,

which is what the elasticity of supply of a price-taking
household would be to a change in the price at which
it could sell one of the goods that it produces. This
equation determines the equilibrium path of in‡ation

associated with a given

½ ^
YT

¾1

T=t

and represents an

expectation-augmented Phillips curve.

2.2 The issue of determinacy

Equation (2.9) (2.10) can be substituted into the sys-
tem to get the following linearized system, whose
properties can be analyzed by shocking the exoge-
nous variables, i.e., "1T and "2T .

ET

^
X T+1 = M

^
XT + R§T ; (13)

M =

2
64

1
¯

¡ &
¯

¾
³
Á¼ ¡ 1

¯

´
1 + ¾Áy + ¾ &

¯

Á¼ ¡ 1
¯

Áy

0
0

1
¯

¡ °
¡
¯¡1 ¡ 1

¢

3
5

(14)

^
X 0

T =

µ
^

¼T ;
^

YT ;
^
bT

¶
; §T =

µ
"1T

"2T

¶
;

R =

2
4

0 0
¾ 0

1 ¯¡1 ¡ 1

3
5 ;

(15)

In the present case in which there is one predeter-
mined variables, a su¢cient condition for a unique
saddle-path equilibrium is that two roots of M lie
inside the unit circle and one lie outside (Blanchard-
Khan 1980). It is easy to show that this happens
when Á¼; ° > 1 and when Á¼; ° < 1, i.e., when one
authority’s behavior is active and that of the other
is passive. Active behavior completely speci…es pol-
icy and uniquely determines the equilibrium pricing
function. Passive policy prevents an explosive path
of government debt. If both authorities behave pas-
sively, then there are many processes for the level
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of prices that are consistent with equilibrium. This
reproduces Sargent and Wallace’s (1975) price-level-
indeterminacy result. If both authorities are active,
then there does not exist a process for the level of
prices that ensures that consumers will hold govern-
ment debt unless the policy shocks are related in a
way that violates the assumption of mutually uncor-
related shocks. This can be seen clearly from the ag-
gregate government budget constraint (2.4) that de-
pends on both the interest rate, under the control of
the monetary authority, and aggregate de…cit, under
the control of …scal authorities. Thus, uncorrelated
policies that arbitrarily vary both money and de…cit
violate the budget constraint.

3 Fiscal policy under active
monetary policy

A combination of active and passive policies compati-
ble with a unique and bounded equilibrium entails the
central bank credibly committed to responding to in-
‡ation raising the nominal interest rate by more than
the increase in in‡ation, i.e., in terms of the model,
that Á¼ > 1.Under this monetary policy rule, mone-
tary policy uniquely determines prices and quantities
within the union. This can be seen by solving the sys-
tem composed by the Euler equation (2.1), the mone-
tary policy rule (2.2) and the aggregate supply (2.5).
This system has a unique and bounded solution for
Á¼ > 1. Once monetary policy has determined equi-
librium prices and quantities within the union, each
individual …scal authority can either comply, and opt
for a Ricardian …scal policy, and remain in the union,
or it can decide not to. Under these circumstances
an equilibrium does not exists. As illustrated in sec-
tion 2.2, with a pair of active policies there does not
exist a process for the level of prices that ensure that
consumers will hold government debt. This situa-
tion would result in default of the country or in its
abandonment of the union. In both cases, the …scal
shock would be absorbed within the country without
spreading disturbances to the rest of the union, in
particular, without a¤ecting the level of prices.

Thus, under its mandate, the European Central

Bank should credibly ’threaten’ to raise the inter-
est rate su¢ciently in response to any surge in in‡a-
tion. Such a threat would not have to be carried out
in practice, since its very existence would make the
equilibrium with zero in‡ation unique6 .

The result is so far in line with Chari and Ke-
hoe 1998, in which they prove that when the mon-
etary authority cannot commit to a rule, the result,
in terms of welfare, of a non-cooperative behavior of
…scal authorities is lower that with cooperation. On
the other hand, when the central bank can credibly
commit, the two results coincide.

3.1 Robustness of the determinacy re-
sult

This section enriches the model of a monetary union
previously described to test the robustness of the re-
sult we have obtained so far. We maintain the same
kind of price rigidity and the same structure of prefer-
ences across individuals in the union. But, we assume
that domestic and foreign goods do not enter in the
utility function as perfect substitute as before, but
with an elasticity of substitution equal to one7 . This
is done in order to account for the very realistic possi-
bility that individual countries face di¤erent domestic
in‡ations in spite of facing a common level of prices8 .
We continue to assume complete asset markets. We
examine the e¤ects of an unexpected shock to gov-
ernment primary de…cit. We assume that the central
bank is committed to a rule such that the nominal in-
terest rate responds to consumer price in‡ation with
a coe¢cient greater than one. Such in‡ation is as-
sumed to be weighted average of domestic in‡ations
where the weights correspond to the size of the coun-
try. We check whether such policy leads to a unique
equilibrium of prices and quantities in the union - as
it was the case in the simpli…ed model.

The system we need to solve in order to check

6The European Central Bank is mandated to maintain price
stability within the union and the art 104a of the Treaty ’bans
direct central bank …nancing and access to favorable …nancing
of public de…cits’.

7See Obsfeld, Rogo¤ 1998 for a motivation of this conve-
nient choice.

8See appendix for details.

5



whether monetary policy alone is able to determine
uniquely prices and quantities of equilibrium is

^
YT = ET

^
YT +1 ¡ ¾

µ ^
iT ¡ ET

^
¼T +1

¶
; (16)

^
iT = Á¼

^
¼T + Áy

^
YT + "1T ; (17)

^
¼T = ¯ET

^
¼T +1 + &

^
YT ; (18)

where a variable
^
X still denotes percentage devia-

tions of X from its stationary value. Equation (3.1)
is the Euler equation obtained as in (2.8), equation
(3.2) is the usual rule of monetary policy and equa-
tion (3.3) is the union aggregate supply. It is, as
before, the weighted average of the aggregate sup-
plies of the two countries. Speci…cally, the aggregate
supply in country 1 and 2 are respectively

^
¼

1

T = ¯ET
^
¼

1

T+1 + &c

^
C

¤

T + &Q

^
QT ; (19)

^
¼

2

T = ¯ET
^
¼

2

T+1 + &c

^
C

¤

T + &Q

^
QT ; (20)

where with C¤ = C +G we indicate total consump-
tion and Q ´ P2=P1 denotes the terms of trade9 . The
union in‡ation is then

^
¼T = n

^
¼

1

T + (1 ¡ n)
^
¼

2

T : (21)

Notice that the above system is identical to the
one used in the simpli…ed model and is again the sys-
tem of a closed economy. Therefore, an active mon-
etary policy, i.e., Á¼ > 1, uniquely determines union
prices and quantities, in particular, the union in‡a-
tion rate. The monetary authority is again able to
maintain price stability within the union. The analy-
sis continues with the determination of the in‡ation
rate at the country level.

9See Benigno 2000 for the derivation of the AS curve. The
coe¢cients &C ´ [(1¡ ®¯) (1¡ ®)=®]¢[(¾+!)=(1 + µ!)] and
&Q ´ &C ¢ [(1 +!)=(¾+!)] ; where ¾ and ! are as already
de…ned. Here ¼1T = ln P1;T=P1;T¡1 and ¼2T = lnP2;T =P2;T¡1
and P1;T , P2;T are the prices of the bundles of goods produced
respectively in country 1 and 2.

From the AS equations in country 1 and 2 we can
derive the relative in‡ation as

^
¼

R

T =
^
¼

2

T ¡ ^
¼

1

T = ¡&Q

^
QT + ¯ET

^
¼

R

T +1; (22)

and noting that
^
¼

R

T =
^
QT ¡

^
QT ¡1, we obtain a

second order stochastic di¤erence equation in
^
Q

ET

^
QT+1 ¡ 1 + ¯ + &Q

¯

^
QT +

1

¯

^
QT ¡1 = 0 (23)

that has a unique, stable solution10 . Furthermore,
by inspection of (3.8), it appears that the terms of
trade are completely insulated from monetary policy.

The latter results give us determinacy of the equi-
librium also in this more complex model when mon-
etary policy is active. Indeed, an active monetary
policy uniquely determines union total consumption
and prices. The law of motion of the terms of trade
gives us relative in‡ation and then domestic in‡a-
tions in the two countries. However, in an equilib-
rium with zero union in‡ation temporary domestic
in‡ations di¤erent from zero are possible.

A further experiment could be conducted in the
case of di¤erent degrees of nominal rigidity between
the two countries, that is, ®1 6= ®2:

The system to be solved to analyze the issue of
determinacy of the equilibrium in this case would be-
come

^
YT = ET

^
YT +1 ¡ ½

µ ^
iT ¡ ET

^
¼T +1

¶
11 ; (24)

^
iT = Á¼

^
¼T + Áy

^
YT + "1T ; (25)

^
¼T = ¯ET

^
¼T +1 + &

^
YT + ½

^
QT ; (26)

10See Benigno 2000.
11Where ½ ´ n (1 ¡n)

³
&1Q ¡ &2Q

´
, & = n&1C + (1¡ n) &2C ,

Ã ´ n&1Q+(1¡n) &2Q , ´ ´ &2C ¡ &1C , and where &1C; &
2
C , &1Q, &2Q

are de…ned as above just substituting ®1 and ®2 to ®.
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where, clearly, relative prices are important and
the trade-o¤ between stabilizing union in‡ation and
union output may emerge12 .

The relative in‡ation in this case becomes

^
¼

R

T =
^
¼

2

T ¡ ^
¼

1

T = ¡Ã
^
QT + !

^
Y T + ¯ET

^
¼

R

T +1: (27)

Notice that here monetary policy has an in‡uence
on the terms of trade, through the in‡uence on union
total consumption or union output. Equation (3.12)
can be rewritten as

ET QT +1 = ¡!
^
Y T ¡ 1

¯
(1 + Ã + ¯) QT ¡ ZT; (28)

where ZT has been de…ned as ZT ´ QT ¡1. The
resulting system of four equations becomes

ET

^
XT+1 = M

^
XT ; (29)

^
X 0

T =

µ
^

¼T ;
^

YT ;
^

QT ;
^
ZT

¶
;

M =

2
6664

1
¯

¡ &
¯

¡¾
¯

0

¾
³
Á¼ ¡ 1

¯

´
1 + ¾Áy + ¾ &

¯
¡ ¾2

¯
0

0 ¡! 1+Ã+¯
¯

¡1

0 0 1 0

3
7775

:

(30)
Since there is one predetermined variable, it can

be shown that again an active monetary police, i.e.,
Á¼ > 1; is su¢cient to uniquely determine union
quantities and prices1 3 .

To conclude, monetary policy su¢ce for price sta-
bility while again controls on …scal policy are required
in order for …scal policy to be Ricardian and thus for
an equilibrium to exist.

12Di¤erently from the previous two cases in which the union
could be modelled as a closed economy. The absence of such
trade o¤ is a well known result of this kind of models of general
equilibrium of closed economies.

13The result contrasts with Beetsema and Jensen’s who …nd
indeterminacy in the case of symmetric shocks.

3.2 Is the central bank fully credible?

A common concern has to do with the credibility of
the central bank in adopting an active monetary pol-
icy no matter what is the situation of the debt in the
union members. The monetary authority may ex-
post …nd it optimal to actually bail-out a country in
…nancial distress. The Treaty is explicit in forbidding
any monetization of the debt of some of the member
countries. However, possible deviations can be envis-
aged. If such deviations are perceived by the …nancial
markets, the credibility of the central bank would be
undermined and with it its ability to achieve its fore-
most objective of maintaining price stability. This
considerations would make the coordination of …scal
and monetary policy an imperative for the achieve-
ment of price stability.

4 Monetary policy when …scal
policy is active

When households expect o¤setting adjustments to
…scal shocks -Ricardian equivalence- then public debt
is not perceived as net wealth and shocks to the pri-
mary de…cit do not generate wealth e¤ects. A …s-
cal policy that displays this feature is called ’Ricar-
dian’14 . A …scal policy has this property if it adjusts
the size of the real primary budget de…cit so as to pre-
vent the real value of outstanding government debt
from exploding, regardless of the paths of endogenous
variables. Analytically, a …scal policy is ’Ricardian’
if the equilibrium condition lim

T!1
ET [Rt;T BT ] = 0

holds as an identity. In order for …scal policy to have
this feature it is su¢cient to impose constraints on
its asymptotic behavior15 .

14The terminology used here is as in Woodford 1996.
15However, for …scal policy to be actually neutral it has to be

perceived as ’Ricardian’ by households. A commitment from
the part of the government to constrain its …scal policy asymp-
totically might not be su¢ciently credible, thus the commit-
ment to constrain the path of government de…cit and/or public
debt in the near future as well. One can show that a ceiling
over the real value of the public debt at all t, as stated in the
Maastricht Treaty, su¢ces to guarantee that the limit holds as
an identity. However Ricardian, such criteria are perceived as
to be too arbitrary and rigid - a common concern is their in-
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However, when considering the monetary union as
a union of ’regions within a closed economy lubri-
cated by a common currency’ (Mundell 1961), Ricar-
dian equivalence does not necessarily hold, because,
acting as leader, the …scal authorities do not neces-
sarily opt for a Ricardian …scal policy. In this case,
the aggregate public debt of the union and the con-
solidated de…cit matter for the determination of the
equilibrium path of in‡ation, interest rates and out-
put.

With active …scal policy, possibly not Ricardian,
the best response of the monetary authority to the
behavior of agents and of the …scal authority can be
deduced by simulating the response of a two-country
monetary union economy to a shock to the combined
primary de…cits of the two governments. I assume
° = 0, that is, the union de…cit follows a stochastic

process,
^

¢T = "2T
1 6 This is clearly an example of

active …scal policy, as it is totally unconstrained and
independent of agents’ behavior and monetary policy.
The simulation that follows will use the procedure
suggested in Blanchard-Khan (1980). The numerical
simulation seeks to analyze the impact of a positive
shock to the compounded …scal de…cit of the union on
nominal and real variables, in particular, real union-
wide output, the common in‡ation rate, the common
short-term nominal interest rate, the ex-ante com-

mon real rate
^
rT =

^
iT ¡ ET

^
¼T +1, the consolidated

real government debt, to disturbances in the path of
the consolidated real primary de…cit.

The parameters of the model are assigned the val-
ues ¯ = 0:95, implying a time preference of 5 percent
per year, consistent with observed real rates of return;
& = 0:3, ° = 0:1 are consistent with econometric es-
timates for the US; ¾ = 1 are obtained by assuming
logaritmic preferences for consumption, which is a
standard assumption consistent with micro data. I
initially consider a pure interest peg imposed by the
common central bank, i.e., Á¼ = 0, then an aggres-

ability to be countercyclical that may lead to unecessary deep
recessions.

16This assumption, although unrealistic, serves the purpose.
In addition, it can be shown that even assuming a certain
degree of serial correlation in the de…cit does not change the
results qualitatively (Pi¤anelli 1999a).

sive monetary policy compatible with passive behav-
ior, Á¼ = 0:9, which is near the upper bound for a
passive monetary policy.

The responses to a shock to government de…cit are
consistent with those in Woodford (1996) for a closed
economy. The unexpected increase in the consoli-
dated primary de…cit of at least one country if it is
not o¤set by any expected reduction in its future pri-
mary de…cits - stimulates aggregate demand in that
country, and thus in the union, temporarily increas-
ing both in‡ation and output. Ricardian equivalence
clearly fails to hold in spite of the assumption of ra-
tional expectations, identical in…nitely-lived house-
holds, pure lump-sum taxation, and frictionless …-
nancial markets, and despite the assumption that the
monetary authority is completely independent of the
…scal authorities of the two countries. This happens
because an increase in the present value of at least one
of the two government de…cits increases the present
value of the total consumption that the representative
household of that country can a¤ord - at unchanged
prices and interest rates - and thus induces an in-
crease in the aggregate demand for goods at those
given prices.

Indeed, so long as the value of government liabili-
ties exceeds the present value of expected government
budget surpluses, households will be able to a¤ord
total consumption with a present value greater than
present value of the economy’s output. Equilibrium
requires adjustment of prices and/or of interest rates
so as to preserve equality between the value of out-
standing government liabilities and the present value
of future government surpluses. In the context of
a monetary union, these changes will a¤ect all the
member countries, independently of the way in which
they conduct …scal policy.

In the present model, when aggregate demand in-
creases, in‡ation also increases and real interest rates
fall. In equilibrium, the actual increase in demand
is just enough to produce a capital loss and a real
interest rate decline that su¢ce to prevent house-
holds from being able to a¤ord more goods than the
economy supplies. Higher in‡ation is a direct result
of a demand for goods above potential so that the
marginal cost is higher than the general price index
divided by the mark-up, ¹. Prices set at the time
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of the shock are thus higher than the price index in
the previous period, resulting in in‡ation. Given the
monetary policy assumed here, nominal interest rates
increase but, as Á¼ < 1, the ex-ante real interest rate
declines. The increase in prices drives output back to
equilibrium. However, an output temporary higher
than potential requires real rates to decline so that
households are induced to consume more in the pe-
riod after the shock occurred.

Speci…cally, a 20 percent unexpected increase in
the combined primary budget de…cit at t = 1 results
in an increase in in‡ation, in real GDP, and a slight
rise in nominal interest rates that implies a decline in
the real interest rate. The e¤ect on combined public
debt depends on how much real rates decline. The
interesting feature of this speci…cation is that a more
aggressive monetary policy of the central bank would
amplify and prolong the e¤ects of the shock on the
other variables.

Figure 1 shows the impulse responses of several
variables to a 20 percent unexpected increase in
the compounded primary government budget de…cit
when the monetary authority responds by pegging
the interest rate, Á¼ = 0. Figure 2 shows the re-
sponses to the same shock when the monetary au-
thority reacts aggressively, Á¼ = 0:9. From a com-
parison of …gures 1 and 2 it appears that, in this
setup, the best response of the central bank to a …scal
shock is a pure peg (…g 1). For example, with a peg,
in response to a 20 percent shock in the compounded
government de…cit in‡ation rises by less than 0.5 per-
cent, thus real interest rate falls by 25 basis points,
real union GDP increases by more than 0.5 percent
and the sum of the two real government debts in-
creases by 0.5 percent on impact and returns back
to the steady state in the next few periods. On the
other hand, an aggressive response on the part of the
central bank to excess capacity and especially to in-
‡ation, would worsen the situation in this model (…g
2). A 20 percent unexpected increase in the com-
bined primary de…cit is followed by a rise in in‡ation
double than in the pure peg case, and as the real
rate does not change signi…cantly, the nominal rate
increases by the magnitude of in‡ation. The Union’s
output increases slightly. The most unpleasant re-
sult is an increase of the compounded outstanding

debt by more than 2 percent and all disturbances
die out very slowly. A bit of paramenter sensitivity
analysis is also performed. Figure 3 depicts the ‡exi-
ble prices case. The responses to the shock indicates
that price sluggishness is crucial for the previously
described results to hold. Real e¤ects of …scal shocks
are still noticeable, but they tend to day out within
a period. In …gure 4 the seignorage17 channel is com-
pletely shut down, i.e., º = 0. The …gure shows that
the qualitative results are unchanged18 .

4.1 Responses at the country level

Di¤erently from the closed economy case, in a mone-
tary union, even if one government is …scally respon-
sible, for example by keeping its real primary de…cit
at some sustainable constant level, variations in the
budget de…cit of the other government not backed
by taxes will result in price level instability through-
out the union. Consequently, there is a clear reason
for a government concerned about joining a monetary
union to care about the …scal policies of the other gov-
ernments with which it shares a common currency.

To see why this is happening, notice that in equilib-
rium the transversality condition lim

T !1
Et [Rt;T BT ] =

0 must hold, where BT ´
n

B1
T +B2

T

2

o
is the …nancial

wealth of the union.

However, the above equality does not need to be
true for the present value of each country’s public
debt. Indeed, consider the case in which country 1
keeps a primary de…cit constant forever ¢1 = ¢¤

2
consistent with stable prices in the sense that its cur-
rent value equals the value of outstanding debt, but
at t country 2 runs a primary de…cit ¢2

t = ¢¤
2

+" with
" > 0 and afterwards ¢2

t = ¢¤
2

at any T 6= t. In the
case of an equilibrium where lim

T !1
Et [Rt;T BT ] = 0

holds, then it must be the case that

17Seignorage represents the real revenues a government ac-
quires by using newly issued money to buy goods and non-
money assets (Obstfeld-Rogo¤ 1996)

18This piece of evidence indicates the importance of …scal
policy in price level determination besides the seignorage chan-
nel, often considered the main driving force.
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lim
T!1

Et

£
Rt;T B1

T

¤
= Pt

"
2
;

and lim
T !1

Et

£
Rt;T B2

T

¤
= ¡Pt

"
2
:

(31)

This means that the outstanding debt of country
2 grows at the rate of interest forever while country
1 becomes a net creditor, with the amount of credit
extended by that government growing at the rate of
the interest rate as well. In e¤ect, the government
of country 1 lends to that of country 2, purchasing a
quantity Pt

"
2

of the debt issued by government 2 at
t, and rolling the loan over forever, never demanding
repayment.

In addition, if country 1 decides not to collaborate,
the cost it will have to pay will be price instability
in the union. To see what happens, consider the case
in which Ricardian equivalence holds in country 1 no
matter what country 2 does. The e¤ect of a shock in
country 2 in the aggregate would be as if government
1 were to vary its own budget in perfect lock-step
with that of country 2, so that the public debts of
the two countries always grow at exactly the same
rate. This can be seen from the union-wide budget
constraint

1X

T =t

Et fRt;T [PT ¢T ]g = Bt (32)

and from the fact that Ricardian equivalence in
country 1 implies

1X

T=t

Et

©
Rt;T

£
PT ¢1

T

¤ª
= B1

t : (33)

Then, subtracting (4.2) from (4.1) and multiplying
the result by 2, I can write

1X

T =t

Et

©
Rt;T

£
2PT ¢2

T

¤ª
= 2B2

t ; (34)

but this is exactly the form that the union-wide in-
tertemporal budget constraint would take if the …scal
policy rule of government 1 were given by ¢1

t = ¢2
t

at all times, so that B1
t = B2

t at all times as well.
This would mean that whenever government 2 re-
duces the present value of its budget surplus, govern-
ment 1 reduces its own as well, by the same amount,

thus doubling the in‡ationary impact of the expan-
sionary …scal policy on the part of government 2.

Intuitively, if government 1 chooses not to cooper-
ate by …nancing some of the budget de…cit of govern-
ment 2, then prices and interest rates would need to
be adjusted even more in order to restore the equilib-
rium between private sector purchasing power and
the quantity of output available for households to
purchase.

To conclude, the only way in which government 1
can act to minimize the macroeconomic instability
resulting from …scal instability in country 2 is for it
to adjust the size of its budget de…cit inversely with
that of government 2.

5 Conclusions

The paper attempted to explore whether, in the con-
text of the European Monetary Union in which price
stability is by constitution the main objective of the
sole monetary authority, the …scal criteria of the
Maastricht Treaty for joining the union are necessary
for achieving the above-mentioned objective. The
analysis has been conducted using a standard gen-
eral equilibrium model featuring monopolistic com-
petition and nominal rigidities that describes a mon-
etary union with two countries.

In the paper we have found a rationale for impos-
ing constraints on individual …scal policies within a
monetary union. Using di¤erent settings we have
concluded that when price stability is the sole objec-
tive of the monetary authority, then monetary policy
alone is able to reach such objective so long as it
can credibly commit to a rule in which the nominal
interest rate is raised su¢ciently in response to any
surge in in‡ation. Indeed, monetary policy alone de-
termines a unique and bounded equilibrium of union
quantities and prices. However, at such prices - and
interest rate - the individual …scal authorities have
to cooperate by following a Ricardian …scal policy.
If they do not, then the government debt would not
…nd a market and the countries experiencing …scal
imbalances would have to face the choice of either
defaulting or abandoning the monetary union.

In addition, when the monetary authority cannot

10



credibly commit itself to a rule, …scal irresponsibility
from the part of at least one government can be com-
patible with equilibrium, but monetary policy alone
is no longer able to guarantee price stability. This
happens because Ricardian equivalence does not nec-
essarily hold at the country level in this model. Thus,
…scal irresponsibility of one of the two governments
spreads disturbances across the union undermining
any attempt by the sole monetary authority to main-
tain stable prices. Further, I have shown that the
only way a …scally responsible government can act
to minimize the macroeconomic instability resulting
from …scal irresponsibility in the other country is for
it to adjust the size of its budget de…cit inversely with
that of that government. Such concerns may have
motivated the architects of the Maastricht Treaty in
the direction of …scal rigorousness.

An extension of this paper would try to envisage
combinations of active monetary policies and passive
…scal policies leading to determinate and bounded
equilibria compatible with price stability within the
union. One such combination has already been iden-
ti…ed in an active monetary policy and …scal policies
as indicated in the Treaty. Alternative combinations
that impose less constraints on …scal authorities and
be welfare improving can be found.

The existing literature on optimal monetary pol-
icy19 concludes that price stability is indeed the op-
timal policy for a central bank that aim at maximiz-
ing its objective function when such objective is the
economy utility-based welfare. However, such result
is obtained under the assumption that the role of …s-
cal policy is merely to neutralize the distorting e¤ect
of monopoly power so that monetary policy is left
with the task of neutralizing the distortions deriving
from price rigidity. The rationale is that welfare is
maximized when the economy operates in an e¢cient
way and thus policies can be used to achieve such ef-
…ciency. Moreover, price stabilization may no longer
be the optimal monetary policy when the economy
operates ine¢ciently, that is when …scal policy does
not o¤set monopolistic distortions. The search of a
combination of optimal …scal and monetary policies

19For example Rotemberg, Woodford (1998) and Woodford
(1999).

mutually compatible with price stability could be the
object of future research.
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6 APPENDIX:

The 2-country monetary union can be represented by
a standard general equilibrium model with monopo-
listic competition and price rigidity. The union is pop-
ulated by a continuum of households who are both
consumers and producers of di¤erentiated goods and
who live in the two countries: country 1 and country
2. They are indexed by j 2 [0; 1]. Let households
j 2 J1 = [0; n) belong to country 1 and households
j 2 J2 = [n; 1] belong to country 2. Each household
is taxed by and enjoys public goods o¤ered by the
government of the country she belongs to. The gov-
ernment of each country i = 1; 2 levies taxes upon
each household in Ji, and produces public goods in
the quantity Gi

t in period t, which goods bene…ts only
the households in Ji. Price rigidity follows a Calvo
formulation: in each country and in each period a
share 1 ¡® of the population chosen randomly, is al-
lowed to change the price of the good it supplies. As
a result of this price rigidity, the level and pattern
of economic activity is distorted by price level varia-
tions over time. The only kind of uncertainty present
in the model comes from this system of prices that
does not allow to set prices at all dates. We assume
a complete market of contingent claims, both domes-
tically and internationally, such to span all the states
of nature. That is, households are completely insured
against their idiosyncratic income risk.

As a consumer, each household j, independently
from the country she lives, seeks to maximize a life-
time objective

Et

½ 1P
T=t

¯T
h
u

³
C j

T + Gi
T

´
¡ w (yT (j))

i¾
;

j 2 J i; i = 1; 2
(A.1)

where u is an increasing concave function, w is an
increasing convex function, and ¯ is the discount fac-
tor, with 0 < ¯ < 1. yT (j) is the household’s supply
of the good she produces and C j is an index of con-
sumption de…ned as

Cj ´

³
Cj

1

´n

¢
³
Cj

2

´1¡n

nn (1 ¡ n)1¡n
; (A.2)
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where C
j
1 and C

j
2 are indexes of consumption across

the continuum of di¤erentiated goods produced in
country 1 and 2, and de…ned as.

C
j
1 ´

µ¡
1
n

¢ nR
0

c
j
1 (z)

µ¡1
µ dz

¶ µ
µ¡1

;

C
j
2 ´

µ³
1

1¡n

´ 1R
n

c
j
2 (z)

µ¡1
µ dz

¶ µ
µ¡1

;

(A.3)

where cj (z) indicates household’s j consumption
of good z in period T , and µ > 1 is the constant
elasticity of substitution among alternative goods.

The consumer price index in country i is de…ned as

P i ´
¡
P i

1

¢n ¢
¡
P i

2

¢1¡n
; (A.4)

and the price indexes of goods produced in the two
countries are

P i
1 ´

µ
nR
0

pi
T (z)

1¡µ
dz

¶ 1
1¡µ

;

P i
2 ´

µ
1R
n

pi
T (z)1¡µ dz

¶ 1
1¡µ

;

(A.5)

where pi (z) is the price in country i of good z.
The above price indices are those that minimize the
expenditures required to buy C j, C

j
1 and C

j
2 respec-

tively.
Similar reasoning holds for public consumption,

that enters in the utility function as perfect substi-
tute for private consumption. In particular,

Gi ´
¡
Gi

1

¢n ¢
¡
Gi

2

¢1¡n

nn (1 ¡ n)
1¡n ; (A.6)

where G1 and C2 are indexes of consumption across
the continuum of di¤erentiated goods produced in
country 1 and 2.

Gi
1 ´

µ¡
1
n

¢ nR
0

gi
1 (z)

µ¡1
µ dz

¶ µ
µ¡1

;

Gi
2 ´

µ³
1

1¡n

´ 1R
n

gi
2 (z)

µ¡1
µ dz

¶ µ
µ¡1

;

(A.7)

At any T , household j’s dynamic budget constraint
becomes

1R
0

pT (z) cj
T (z)dz + ET

h
RT;T +1B

j
T +1

i
¹

Bj
T +

¡
1 ¡ ¿ i

¢
pT (j) yT (j) ; j 2 J i; i = 1; 2

(A.8)
where Bj

T+1 is the nominal value at T + 1 of the
bond portfolio the household holds at the end of pe-
riod T , RT ;T+1 is the stochastic discount factor, and
¿ i is a regional proportional tax on nominal income20 .
Adding the proper no-Ponzi game condition, I can
write household j’s intertemporal budget constraint
as

1P
T =t

Et

½
Rt;T

µ
1R
0

pT (z) cj
T (z)dz

¶¾
¹

1P
T =t

Et

©
Rt;T

£¡
1 ¡ ¿ i

¢
pT (j) yT (j )

¤ª

+B
j
t ; j 2 Ji ; i = 1; 2

(A.9)

looking forward from each date t. Notice that
money does not appear in either the budget con-
straint and the utility function. Monetary policy is
speci…ed in terms of an interest rule. Thus, the ex-
plicit introduction of money is not necessary21 .

As a supplier of goods, the household seeks to max-
imize her pro…t. If at T the household is allowed to

20Notice that for notational simplicity, we have not explic-
ity included markets in private claims, so all borrowing and
lending is between consumers and the government. Since all
consumers are identical, such claims will not ne traded in equi-
librium; hence their absence will not a¤ect the equilibrium.

21Perhaps the most surprising element of our preference
speci…cation, given that we are interested in monetary issues,
is that we abstract from the liquidity services provided by
money. This is no more than a simpli…cation. Our model
can be understood as the limit of a model where real money
balances provide utility but where, in the limit, these liquidity
services are arbitrarily small. Alternatively, the model can be
understood as one where utility is additively separable in real
money balances, consumption, and goods supply, as in Wood-
ford (1996). In this case the model implies an additional …rst
order condition relating real money balances to consumption
and the interest rate. In the presence of nay interest rule, the
additional equilibrium condition simply determines the nomi-
nal level of money balances. Since this equilibrium condition
plays no role in determining in‡ation, output or interest rates,
it can safely be ignored for our purposes. Woodford (1998).
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set the price for her good, then she chooses p to max-
imize the current value of the stream of future pro…ts

1P

k=0
®k f¤T ET [RT;T +kpyT+k (p)]

¡¯kET [w (yT +k (p))]
o (A.10)

given the demand faced by each producer and
where ¤T is the marginal utility for the household
of additional money income at T .

The government of each country is assumed to issue
only riskless one-period nominal debt denominated
in the common currency. Let B i

T denote the nominal
value of country i public debt at the beginning of
period T B i

T evolves according to

B i
T +1 = (1 + iT )

£
Bi

T + PT ¢i
T

¤
; i = 1; 2 (A.11)

where iT is the common nominal interest rate and
¢i

T ´ Gi
T ¡ 1

PT
¿ i

R
j2i

pT (j) yT (j)dj is the real primary

de…cit of country i in T.

The common central bank supplies whichever
quantity of money households demand and sets the
monetary policy according to a rule, here a Taylor
rule with which it adjusts the short-term nominal in-
terest rate in response to in‡ation and excessive out-
put, iT = ©(¼T ; YT ).

This is the setup of the model.

7 Case one: one good, lump
sum taxes

Here we simplify the above model to consider only
one good and allow only for lump sum taxes2 2 . The
consumption index C j

T reduces to

Cj
T ´

2
4

1Z

0

cj
T (z)

µ¡1
µ dz

3
5

µ
µ¡1

: (A.12)

Similarly,
22In order to eliminate the e¤ects of …scal policy changes

other than those that result from changes in budgets.

Gi
T ´

2
4

1Z

0

gi
T (z)

µ¡1
µ dz

3
5

µ
µ¡1

; i = 1; 2; (A.13)

and the price index PT simpli…es to

PT ´

2
4

1Z

0

pT (z)1¡µ dz

3
5

1
1¡µ

; (A.14)

where pT (z) is the price of good z at T . Again,
the above price index is the one that minimizes the
expenditures required to buy Cj

T and Gi
T .

Households across the union have the same prefer-
ences, face the same prices, rates of return and face
the same demand for the goods they produce. As-
sume households’ initial wealth is such to allow them
identical budget sets, and they begin with the same
distribution of existing prices for the goods they sup-
ply, then households choose the same level of total
consumption, C1

T + G1
T = C 2

T + G2
T , and the same

price for their goods, P ¤
T (j) = P ¤

T for all j .
As usual, the household’s problem can be solved

in two steps. The …rst, or expenditure minimiza-
tion by the household and by the government respec-

tively, implies cj
T (z) = C j

T

³
pT (z)

PT

´¡µ

and gj
T (z) =

Gi
T

³
pT (z)

PT

´¡µ

, and thus the demand for good z is

yT (z) = YT

³
pT (z)

PT

´¡µ

where YT = CT + GT and

CT =
1R
0

C
j
T dj, GT = G1

T + G2
T .

The relevant necessary and su¢cient condition for
an optimal household’s consumption plan resulting
from the solution of the second stage problem is

¯T ¡t u
0 (YT )

u0 (Yt)

Pt

PT
= Rt;T ; (A.15)

and in order to rule out arbitrage opportunities
1 + it ´ [Et fRt;t+1g]¡1

then

¯
u0 (Yt+1)

u0 (Yt)

Pt

Pt+1
= (1 + it)

¡1 ; (A.16)
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Where equation (A.15) is the usual consumption
Euler equation.

Household’s j intertemporal budget constraint with
lump sum taxes, T , reduces to

1P
T =t

Et

½
Rt;T

µ
1R
0

pT (z) cj
T (z) dz

¶¾
¹

1P
T =t

Et

©
Rt;T ¢

¡
pT (j) yT (j) ¡ T i

T

¢ª
+ B

j
t ;

j 2 J i; i = 1; 2;

(A.17)

and in symmetric equilibrium it can be written as

1P
T=t

Et fRt;T [PT CT ]g =

1P
T=t

Et

©
Rt;T

£
PT YT ¡ T i

T

¤ª
+ B i

t ; j 2 J i; i = 1; 2

(A.18)
Summing over households one can obtain the

union-wide intertemporal budget constraint

1X

T =t

Et fRt;T [PT ¢T ]g = Bt (A.19)

Where ¢T ´ ¢1
T +¢2

T is the consolidated primary
de…cit of the union and Bt = B1

t +B2
t is the aggregate

public debt.

Moving to the supply side of the model, the P ¤
t that

maximizes the current value of the future stream of
pro…ts of the household/producer of a di¤erentiated
good satis…es the …rst order condition

1P

k=0
®kEt

½
Rt;t+kYt+k

³
P ¤

t

Pt+k

´¡µ

[P ¤
t ¡ ¹St+k;t ]

¾

= 0;
(A.20)

where ¹ ´ µ
µ¡1 > 1, and ST ;t is the marginal cost

of production at T of a good whose price was changed
at t and is equal to

ST;t =

w0
µ

YT

³
P ¤

t

Pt+k

´¡µ
¶

u0 (YT )
PT ; (A.21)

the calvo formulation implies that the price index
evolves according to

PT =
h
®P 1¡µ

T¡1 + (1 ¡ ®)P
¤(1¡µ)
T

i 1
1¡µ

; (A.22)

The above is the set of conditions that must be
satis…ed by a rational expectation equilibrium, i.e. a
sequence of fPT ; P ¤

T ; YT ; iT ; BT g1
T =t given the exoge-

nous sequence f¢T g1
T =t of consolidated de…cits of the

two governments.

In this setup, in the absence of any constraint on
…scal policy, one can show that stochastic variations
in the compounded budget of the two governments
interfere both with price stability and with macro-
economic stability in the union. Furthermore this
happens regardless of the form of the monetary pol-
icy, including the one proposed here where the central
bank acts independently from the two …scal authori-
ties23 .

8 Case two: general case

In the general case, assuming no transaction costs
in transporting goods across regions, it follows that
p1 (1) = p2 (1) and p1 (2) = p2 (2). This assumption
coupled with the structure of preferences implies pur-
chasing power parity, i.e., P 1 = P 2. However, since
there are two additional prices, those of the two bun-
dles of goods produced in the two countries, we need
to de…ne the terms of trade for country 2 as Q ´ P2

P1
.

The household’s problem can be solved in two
steps. The …rst, or expenditure minimization by the
household and by the government respectively, im-
plies the following demand functions for private con-
sumption

cj (1) =
³

p(1)
P1

´¡µ

Q1¡nC j;

cj (2) =
³

p(2)
P2

´¡µ

Q¡nCj ;
(A.23)

and the following demand functions for public con-
sumption

23See Woodford (1996) for a formal proof.
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gi (1) =
³

p(1)
P1

´¡µ

Q1¡nGi;

g2 (2) =
³

p(2)
P2

´¡µ

Q¡nGi :
(A.24)

Therefore, the total demand of a good produced in
country 1 and 2 respectively can be written as

yd (1) =
³

p(1)
P1

´¡µ

Q1¡n
¡
C + Gi

¢
;

g2 (2) =
³

p(2)
P2

´¡µ

Q¡n
¡
C + Gi

¢
;

(A.25)

where C ´
1R
0

Cjdj:

The relevant necessary and su¢cient condition for
an optimal household’s consumption plan resulting
from the solution of the second stage problem is

¯T ¡t u0 ¡C i
T

¢

u0 ¡Ci
t

¢ Pt

PT

= Rt;T ; (A.26)

and in order to rule out arbitrage opportunities
1 + it ´ [Et fRt;t+1g]

¡1

then

¯Et

"
u0 ¡Ci

t+1 + Gi
t+1

¢

u0 ¡Ci
t + Gi

t

¢ Pt

Pt+1

#
= (1 + it)

¡1
; (A.27)

where equation (A.26) is the usual consumption
Euler equation.

In order to rule out arbitrage opportunities across
countries

Et

�
u0(C 1

t+1+G1
t+1)

u0(C1
t +G1

t)
Pt

Pt+1

¸
=

Et

�
u0(C2

t+1+G2
t+1)

u0(C2
t +G2

t)
Pt

Pt+1

¸
:

(A.28)

Perfect risk sharing in (total) consumption within
the union requires C 1 + G1 = C2 + G2 = C + G at
any time and in any state.

Aggregate demand in both countries becomes

Y 1 ´
�¡

1
n

¢ nR
0

yd (1)
µ¡1

µ d1

¸ µ
µ¡1

;

Y 2 ´
�³

1
1¡n

´ 1R
n

yd (2)
µ¡1

µ d2

¸ µ
µ¡1

:

(A.29)

Inserting the demand functions in place of yd (1)
and yd (2), we obtain

Y 1 = Q1¡n (C + G) ; Y 2 = Q¡n (C + G) : (A.30)

Notice that while total consumption is completely
insured, aggregate production can vary between re-
gions through the terms of trade, Q.

Household’s j intertemporal budget constraint re-
duces is as in (A.9)

1P
T =t

Et

½
Rt;T

µ
1R
0

pT (z) cj
T (z)dz

¶¾
¹

1P
T =t

Et

©
Rt;T ¢

£¡
1 ¡ ¿ i

¢
pT (j ) yT (j )

¤ª
+ B

j
t ;

j 2 Ji ; i = 1; 2;
(A.31)

and in symmetric equilibrium it can be written as

1P
T =t

Et fRt;T [PT CT ]g =

1P
T =t

Et

©
Rt;T

£¡
1 ¡ ¿ i

¢
PT YT

¤ª
+ B i

t ;

j 2 J i; i = 1; 2

(A.32)

Summing over households one can obtain the
union-wide intertemporal budget constraint

1X

T=t

Et fRt;T [PT ¢T ]g = Bt (A.33)

Where ¢T ´ ¢1
T +¢2

T is the consolidated primary
de…cit of the union and Bt = B1

t +B2
t is the aggregate

public debt.
The price setting is very similar to that exposed

in the simpli…ed version and implies that the price
indexes evolve according to

P1;T =
h
®P 1¡µ

1;T ¡1 + (1 ¡ ®)PT (1)
1¡µ

i 1
1¡µ

;

P2;T =
h
®P 1¡µ

2;T¡1 + (1 ¡ ®)PT (2)
1¡µ

i 1
1¡µ

(A.34)
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The above is the set of conditions that
must be satis…ed by a rational expec-
tation equilibrium, i.e. a sequence of
fPT ;P ¤

T (1) ; P ¤
T (2) ; P1T ; P2T ; Y1T ; Y2T ; iT ;BT g1

T=t
given the exogenous sequence f¢T g1

T =t of consoli-
dated de…cits of the two governments.

In this setup, in the absence of any constraint on
…scal policy, one can show that stochastic variations
in the compounded budget of the two governments
interfere both with price stability and with macro-
economic stability in the union. Furthermore this
happens regardless of the form of the monetary pol-
icy, including the one proposed here where the central
bank acts independently from the two …scal authori-
ties24 .

24See Woodford (1996) for a formal proof.
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