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A Note on Time Inconsistency and Endogenous Exits from a
Currency Union
Yuta Saito

Faculty of Economics, Kobe International University, 9-1-6 Koyochonaka, Higashinada-ku, Kobe 658-0032, Japan;
yutasaito@eagle.sophia.ac.jp

Abstract: This paper investigates the effects of members’ exits from a currency union on the credibility
of the common currency. In our currency union model, the inflation rate of the common currency is
determined by majority voting among N member countries that are heterogeneous with respect to
their output shocks. Once an inflation rate of the common currency has been selected, each member
decides whether to remain in the currency union or not. If a member decides to exit, it has to pay a
fixed social cost and individually chooses the inflation rate of its currency. Unlike previous research
on this topic, we focus on the possibility of achieving an optimal outcome, which generates no
inflation bias, when more than one member is expected to leave the currency union. We show that
the optimal outcome can only be achieved if no members leave the currency union.

Keywords: inflation bias; monetary union; committee; weighted majority voting

1. Introduction

This paper examines the effects of members’ endogenous exit decisions from a currency
union on the possibility of implementing an optimal monetary policy. Our departure point
is the canonical model of discretionary monetary policymaking (Barro and Gordon, [1]),
which is extended to a monetary union scenario with an exit option. In the initial stage, N
homogeneous member countries in the monetary union will each experience heterogeneous
within-country output shocks. After observing the individual shock, each member chooses
to remain in the currency union or leave. If one leaves the union, it has to pay a fixed exit
cost but obtains a domestic currency; on the other hand, members that choose to remain
collectively select a common monetary policy by majority vote.

A higher-output shock decreases the member’s optimal inflation rate within this
setting. Hence, having a median voter that experiences high-output shock leads to a low
inflation bias. Such an outcome can be achieved by setting a weighted voting rule that
ensures putting higher voting weights on the members with higher output shocks.

Our main finding shows that inflation bias is generated in an environment where
more than one member leaves the currency union. Hence, the optimal outcome is achieved
only if all members can be kept in the union by setting a high exit cost or by having a union
composed of members with similar economic conditions.

This paper is most closely related to studies on currency union models with regime
changes, where countries belong to the union to enhance monetary policy credibility. Von
Hagen and Suppel [2] studied collective monetary policymaking under different institu-
tional frameworks without exit options. Chari et al. [3] focused on improving the credibility
of belonging to a currency union but did not consider exit decisions. Kriwoluzky et al. [4]
and Saito [5] studied a currency union model with exits but supposed that the probabil-
ities of countries’ exits are exogenously given. (Similarly, Farvaque and Matsueda [6]
investigated the sustainability of a monetary union with an external shock; Aaron–Cureau
and Kempf [7] and Saito [8] studied a monetary union where the monetary policy was
determined by Nash bargaining). Eijffinger et al. [9], Na et al. [10], and Schmitt–Grohe and
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Uribe [11] studied exit decisions from a currency union with a focus on sovereign debt
defaults. Compared with these studies, our work endogenizes the exit decisions of member
countries that lack credibility and shows that the optimal outcome cannot be achieved in
an environment where some members leave the currency union.

This paper is also related to the literature on time inconsistency problems and collective
policymaking in monetary unions. The seminal work of Kydland and Prescott [12] provides
major insights into the time inconsistency problem: when the government has the flexibility
to alternate the policy, rational individuals anticipate such behavior, and the outcome
worsens for both the government and the people. Barro and Gordon [1] showed that
the time inconsistency problem induces inflation bias in monetary policymaking and
highlighted the benefit of commitment rules rather than discretionary policymaking. Since
those studies, a considerable amount of research has investigated ways to relax the inflation
bias ([13–18]).

The remainder of the article is organized as follows. Section 2 sets up the model.
Section 3 describes the implications of the currency union without an exit option. Section 4
studies the model with an exit option and discusses the main result. Section 5 concludes
the article.

2. Setting

We extend Barro and Gordon [1] to a currency union setting. The economy of a country
is characterized by a social loss function and a Lucas supply function. In the beginning, the
currency union consists of N identical member countries. An arbitrary country i has the
following identical loss function:

Li =
b
2
(yi − k)2 +

1
2

π2
i ,

where yi is the output growth rate, πi is the inflation rate, and k > 0 is the target rate of
output growth. The output growth rate yi follows the Lucas supply function:

yi = a(πi − πe) + εi, (1)

where πe is the expected inflation rate, and εi is an i.i.d. country-specific supply shock with
mean zero and variance σ2. For simplicity, we suppose that the shocks are not correlated,
offset each other in the aggregate, that is, ∑i εi = 0, and all states are equally likely, that is,
Prob(εi) =

1
N for all i. We also assume that the private sector rationally forms its expectation:

πe = E[π].
Before studying the collective policymaking case, let us quickly review the cases of (1)

a single country setting and (2) a currency union with a social planner. If a country has its
own currency and the discretion to choose its monetary policy, as per Barro and Gordon [1],
it holds that

πi = ab
(

k− εi
1 + a2b

)
, yi =

εi
1 + a2b

.

Instead, suppose that there is a utilitarian social planner with social loss L = 1
N ∑N

i=1 Li.
By plugging πi = πunion ∀i and Equation (1) into L, we obtain that:

L =
b
2

[
(a(πunion − πe)− k)2

]
+

π2
union
2

. (2)

Then the discretionary solution is given by:

πunion = abk, Yunion = 0,
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where Yunion is the aggregate output in the monetary union, that is, Yunion = ∑N
i=1 yi. The

commitment solution leads to:

π∗union = 0, Y∗union = 0.

Hence, the commitment keeps the inflation rate lower while realizing the same output
growth rate. Note that this commitment strategy is time-inconsistent: the policymaker has
an incentive to deviate from the rule when the public sector believes it.

3. Currency Union without Exit Option

We now move on to collective policymaking in the currency union. As a benchmark,
this section considers the case where the members cannot exit the currency union. The
timing of events is specified as follows:

Stage 0. The private sector forms its expectations.

Stage 1. Each member realizes its country-specific output shock.

Stage 2. The inflation rate in the currency union πunion is collectively chosen by majority voting
among all members.

We solve the problem by backward induction.
At stage 2, an arbitrary member i has the following loss function:

Li =
b
2
(a(πunion − πe) + εi − k)2 +

1
2

π2
union. (3)

Since Li is single-peaked in πunion, we could apply the median voter theorem. Thus,
the median voter’s optimal inflation rate is implemented in the currency union:

πunion =
ab(aπe + k− εm)

1 + a2b
, (4)

where εm is the median of the output shocks.
By imposing the rational expectation to Equation (4), we obtain:

πunion = ab(k− εm). (5)

Note that sgn(πunion) = sgn(k− εm). Next, we investigate the committee structure
that achieves zero inflation bias. Equation (5) immediately leads to the following result:

Result 1. The optimal outcome can be achieved if, and only if εm = k.

Since the target rate of output growth is positive, that is, k > 0, the optimal value
of εm that ensures the optimal policy outcome is positive as well. The intuition of this
result is similar to that in the work of Rogoff [15], which suggests that the delegation
of a conservative central banker leads to smaller inflation bias. In our model, countries
experiencing positive shock prefer lower inflation rates. Thus, the result suggests that
having a median voter who prefers lower inflation rates leads to a smaller inflation bias.

Such a committee can be achieved by designing a weighted voting rule before the
beginning of the game. Then, the voting weight of a country should depend on its output
rate. By setting a rule that ensures that countries with higher (lower) output rates have
more (fewer) voting weights, the median voter will be a country that prefers a low inflation
rate. On the other hand, a rule that gives equal voting power to every country—that is,
a “one person, one vote” rule—leads to an inflation bias, since it results in εm = 0 < k in
equilibrium. (Note that the optimal design of voting weights depends on the expected
output shock E[εi], which is supposed to be zero in our analysis. If an economic boom
is expected (E[ε] > k), then the countries with lower (higher) output rates must be given
higher (lower) voting weights to implement the optimal inflation. In the special situation
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where it accidentally holds that E[ε] = k, the “one person, one vote” rule yields the
optimal outcome).

In reality, perfectly observing k and εi is unrealistic; thus, setting a voting rule that
perfectly ensures εm = k is unrealistic as well. Nonetheless, the result shows that the
committee should be designed so that a country experiencing positive output shock, that is,
a booming country, should be the median voter. (Note that it is possible for no country to
experience shock equal to k. Note also that εm = k holds only by chance, except for the case
where N → ∞ where the ex-post realization of εm coincides with its expected value, i.e.,
εm = E[εm]. However, even if N is finite, it is possible to set E[εm] to coincide with k).

4. Exits and Inflation Bias

In this section, we suppose that each member has an option to exit the currency union.
Then, the timing of events is as follows. (Throughout the paper, we assume that the model
is one shot and members do not consider the long-term consequences of any decision-
making, including the decision to leave the currency union. One way to interpret this
setting is that the governments of the member countries are pressured to obtain short-term
welfare gains so they can win near-term elections).

Stage 0. The private sector forms its expectations.

Stage 1. Each member realized its country-specific output shock.

Stage 2. Each member chooses whether to remain in or leave the currency union. If a member
leaves, it has to pay a fixed social cost δ > 0.

Stage 3. The inflation rate in the currency union, πunion, is decided by majority voting among
the remaining members. Each exiting country chooses its own domestic inflation rate, if any.

Again, we solve the model by backward induction.
We first consider the policy choice at stage 3. Consider an arbitrary member i that has

left the union. Its social loss, Lout
i , is given by:

Lout
i =

b
2
(
a
(
πout

i − πe)+ εi − k
)2

+
1
2
(
πout

i
)2

+ δ (6)

The first-order condition can be arranged as:

πout
i =

ab(aπe + k− εi)

1 + a2b
. (7)

In contrast, the inflation rate in the currency union is given by:

πunion =
ab(aπe + k− εm)

1 + a2b
(8)

Note that εm could be different from that in the previous section if some members
exited the union at stage 2.

At stage 2, each country remains in the union if, and only if it decreases the social
loss: Lout

i ≥ Lunion
i . The next proposition characterizes the thresholds of the shocks that the

members determine whether to remain in the union or not.

Proposition 1. An arbitrary member i remains in the monetary union if, and only if: εi ∈ [ε, ε] where

ε = εm −
√

2(1+a2b)δ
ab , ε = εm +

√
2(1+a2b)δ

ab .

Proof. Appendix A.

The result implies that a member would exit if its output growth rate is extremely
high (or low) compared to the median of it. An increase in εm shifts the range [ε, ε] to the
right; hence, the remaining members prefer a lower inflation rate on average. Additionally,
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an increase in the cost of exit δ upper-shifts the function Lout
i − Lunion

i ; thus, it causes more
members to choose to remain in the union.

Whether a remaining member benefits from another member’s exit or not depends on
its shock. Suppose, for instance, that εm > 0 is expected before the exit decisions, and the
range [ε, ε] is narrow enough so that some countries leave after realizing their shock. Then,
more countries that have realized lower economic shock leave the union than those with
higher economic shock. In this case, the remaining countries that realize a relatively high
(low) shock may improve (worsen) their welfare based on other countries’ exits.

Note that members choose to leave or remain given some expected value of εm.
Thus, a member may remain or leave the currency union depending on the expectations
of εm. In a rational expectations equilibrium, the expected value of εm coincides with
the actual value of εm, which depends on the distribution of εi. (This paper does not
provide a full characterization of an equilibrium outcome because we can obtain the
main result—the impossibility of achieving the optimal policy outcome when more than
one country exits from the currency union—without specifying the distribution of εi
and parameter values. By assuming the distribution, we can numerically solve for an
equilibrium outcome. To do that, given ε′m, we first solve for the exit (remain) decisions for
all εi, and calculate the median of the remaining members ε

′′
m. If |ε′m − ε′′m| is sufficiently

small, we find an equilibrium; otherwise, we iterate it with different ε
′
m until |ε′m − ε′′m|

becomes sufficiently small).
Now, we impose the private sector’s rational expectations on the inflation rate.

Proposition 2. Under the rational expectation, it holds that

E[πi] = ab[k− (pεm + (1− p)E[εi|εi /∈ [ε, ε]])], (9)

πunion = ab
[

k− (1 + a2bp)εm + a2b((1− p)E[εi|εi /∈ [ε, ε]])

1 + a2b

]
, (10)

where p is the probability that a member will choose to remain in the currency union.

Proof. Appendix A.

Proposition 3 leads to our main result as follows:

Corollary 1. The optimal outcome is realized if, and only if
(i) ε∗m = k, and
(i) p = 1.

Proof. Appendix A.

The first condition is the same as Result 1 while the second one ensures that none of
the members exit the union. The finding can be rephrased as follows:

Result 2. In an environment where more than one member leaves the currency union, an inflation
bias always arises.

The result implies that a no-voting rule can ensure no inflation bias will arise if at least
one member leaves the currency union. (Note that in the special situation where the shock
is symmetric around k, the optimal outcome can be realized by setting εm = k. In this case,
the distribution of the remaining countries is symmetric around the median. Thus, we
have k = E[εi|εi /∈ [ε, ε̄]]. Hence, Equation (A6) holds for any exit probability p. Thus, to
achieve zero inflation bias, the currency union must be designed to prevent members from
exiting it. (Note that if N → ∞, it is possible to ensure εm = k even if a country leaves the
union. In this case, the distribution of output shocks is perfectly observable before realizing
the shocks. Thus, although we do not know which countries will leave beforehand, the
distribution of leaving countries is perfectly observable at the beginning. However, Result
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2 shows that even if we have εm equal to k, an inflation bias arises when a country leaves
the union).

One way to prevent members’ exits is to have a high exit cost δ. Although we took δ as
an exogenous parameter, it can be endogenously chosen by the countries in the institutional
design phase before the game. If the countries value rules rather than discretion before
starting the game, they have an incentive to set an institutional rule to ensure that each
member faces a high δ to prevent any country’s exit. (In addition, after realizing the
economic states of all members, members that would be worse off by other members’ exits
have incentives to increase δ to prevent their exits. Such a policy change might be subject
to collective agreement among the members, but it is possible that a majority of members
would agree to change δ after realizing that many of them face extremely high (or low)
εi. To prevent such time inconsistency, the members must agree on a rule to prevent such
delegation before starting the game). The value of δ can be increased by ensuring a higher
gain from remaining in the union, such as by lowering transaction costs among member
countries or enhancing free trade among member countries.

Another way to prevent members’ exits is to have a small variance for the output
shock σ2. A small σ2 yields similar member ex-post output rates; thus, the members have
incentives to leave the currency union. Although we have supposed that σ2 is the same for
all countries, the above discussion implies that in practice, members’ exits can be prevented
by having economically stable members and reducing their ex-post heterogeneity among
members. In other words, at the institutional design stage, not allowing unstable countries
to join the currency union can prevent the future exits of members from the union.

5. Conclusions

Threats of a member leaving the European Monetary Union have been widely dis-
cussed over the course of the euro crisis and Brexit. By leaving a currency union, a country
gains its own currency and monetary independence from other countries. Hence, the
possibility of exit leads the public to expect discretionary policymaking in the future, which
influences the expectations about the inflation rate, as well as the optimal institutional
design of the currency union.

Given the above discussion as motivation, this paper examines the effects of members’
exits from a currency union on the possibility of achieving zero inflation bias in equilibrium.
In our currency union, member countries, which are heterogeneous in output shocks,
collectively choose a common inflation rate. After realizing the shocks, the members can
exit from the currency union by paying a fixed social cost. We show that the optimal
outcome of not generating inflation bias can be achieved only in an environment where no
members leave the currency union.

A promising future direction for this line of research is considering ex-ante heterogene-
ity and an explicit formation phase for the currency union. Although we have assumed
that the countries are ex-ante identical, the expected output rates are ex-ante heterogeneous
among countries in practice. The result then suggests that giving more (less) voting weights
to countries with higher (lower) expected output rates would reduce the inflation rate. In
other words, developing countries, which are likely to experience higher growth rates and
prefer lower inflation rates, should be given more voting power.
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Appendix A

Proof of Proposition 1. By substituting (7) into (6), we obtain that:

Lout
i =

b(aπe + k− εi)
2

2(1 + a2b)
+ δ. (A1)

By plugging (4) into (3), we obtain that:

Lunion
i =

b
2

[
ε2

i − 2
(

aπe + k + a2bεm

1 + a2b

)
εi +

(aπe + k)2 + a2bε2
m

1 + a2b

]
. (A2)

From (A1) and (A2), we obtain that Lout
i − Lunion

i =
a2b2[−ε2

i +2εmεi−ε2
m]

2(1+a2b) + δ. The result

follows by solving Lout
i − Lunion

i ≥ 0 for εi.

Proof of Proposition 2. By taking the expectation of πi, we obtain that:

E[πi] = pπunion + (1− p)E[πout
i |εi /∈ [ε, ε]]. (A3)

By substituting (4) and (7) in (A3), we have that:

E[πi] =
ab[aπe + k− (pεm + (1− p)E[εi|εi /∈ [ε, ε]])]

1 + a2b
. (A4)

By imposing πe = E[πi] to (A4), we obtain the desired result.

Proof of Corollary 1. We need to show πunion ∧ E[πi] = 0 ∀i⇐⇒ p = 1∧ εm = k.

Step 1. πunion = 0 & E[πi] = 0 ∀i =⇒ p = 1 & εm = k .

Given Equation (A4), by supposing πunion = 0 & E[πi] = 0 and obtain that:

{
k− (1+a2bp)εm+a2b((1−p)E[εi |εi /∈[ε,ε]])

1+a2b = 0,

k− (pεm + (1− p)E[εi|εi /∈ [ε, ε]]) = 0.
(A5)

By solving the simultaneous Equation (A5), we obtain εm = k. Substitute εm = k into the
second equation in Equation (A5) and obtain that:

(1− p)

 k︸︷︷︸
>0

− E[εi|εi /∈ [ε, ε]]︸ ︷︷ ︸
<0

︸ ︷︷ ︸
>0

= 0. (A6)

Note that εm = k > 0 implies E[εi|εi /∈ [ε, ε]] < 0, by Proposition 1. Hence Equation (A6)
hold if, and only if p = 1.

Step 2. πunion = 0 & E[πi] = 0 ∀i⇐= p = 1 & εm = k .

The result immediately follows from substituting (p = 1 & εm = k) into Equations (A3)
and (A4).
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