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ABSTRACT

Central to ongoing debates over the desirability of monetary unions is a supposed trade-off, outlined
by Mundell [1961]: a monetary union reduces transactions costs but renders stabilization policy less
effective. If shocks across countries are sufficiently correlated, then, according to this argument,
delegating monetary policy to a single central bank is not very costly and a monetary union is
desirable.

This paper explores this argument in a setting with both monetary and fiscal policies. In an
economy with monetary policy alone, we confirm the presence of the trade-off and find that indeed
a monetary union will not be welfare improving if the correlation of national shocks is too low.
However, fiscal interventions by national governments, combined with a central bank that has the
ability to commit to monetary policy, overturn these results. In equilibrium, such a monetary union
will be welfare improving for any correlation of shocks.
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1. Overview

Central to ongoing debates over the desirability and design of monetary unions is a
supposed trade-off, outlined by Mundell [1961]: the gains to a monetary union arise from
eliminating barriers to transactions while the costs reflect the reduced effectiveness of sta-
bilization policy once monetary policy is delegated to a single central bank.! Consequently,
researchers study the correlation of shocks across economies in order to evaluate welfare
gains from a monetary union. In his evaluation of the EMU, Feldstein [1997, p. 32| perfectly

exemplifies this view:

My own judgement is that, on balance, a European Monetary Union would be
an economic liability. The gains from reduced transaction costs would be small
and might, when looked at from the global point of view, be negative. At the same
time, EMU would increase cyclical instability, raising the cyclical unemployment

rate.

This paper addresses two questions. Under what conditions does the Mundellian trade-
off exist? When is the correlation of shocks a useful metric for evaluating the welfare gains
from a monetary union?

We argue that the emphasis on this trade-off is misplaced because it ignores the signifi-
cance of fiscal policy in determining the welfare gains from a monetary union. While the high
correlation of shocks across countries is a sufficient condition for the existence of net gains to
a monetary union, this condition is not necessary. Instead, once national fiscal policies are
properly taken into account, the trade-off between stabilization losses and transaction cost
reductions from a common currency disappears. In fact, a monetary union may be welfare
improving regardless of the correlation of shocks.

We study these issues in a multiple country, overlapping generations model. This
model has two key ingredients which ultimately underlie our version of the Mundellian trade-
off. The first is risk sharing between unemployed and employed agents through unemployment
insurance: this is the essence of “stabilization policy” in our environment. Whether there is a
stabilization loss from a monetary union depends on how well these risks can be shared once
monetary policy is delegated to a single central bank. Here the existence of country specific
fiscal policy instruments is key. Second, to create potential gains to a monetary union from
a reduction in trading frictions, there are agent specific taste shocks. As we shall see, these
frictions can lead to a misallocation of resources in a multiple currency environment which is
eliminated by a monetary union.

This approach is quite different from Mundell [1961], which stressed price inflexibility
in a static economy without any explicit representation of welfare and without any recogni-

tion of the vital importance of the interactions between fiscal and monetary policies. Our

!These issues are paramount in the so-called Delors report (Emerson et al., [1992]), which provided the
official arguments in favor of EMU. These same points reappear in the analysis of the proposed North
American Monetary Union as discussed by Buiter [1999)].



framework is an explicit dynamic equilibrium structure which allows us to formally study
these issues without assuming ad hoc decision rule for agents and policymakers. Further, we
evaluate the welfare implications of a monetary union using the expected utility of agents in
our economy.

To evaluate the gains to a monetary union, we first study the equilibria of a multiple
currency version of our model. In this economy, governments facilitate risk sharing between
agents through monetary policy. Essentially an inflation tax is used to finance unemploy-
ment insurance. However, the presence of multiple currencies creates distortions in ez post
consumption allocations across households. Due to cash-in-advance constraints, households
make portfolio decisions prior to the realization of their tastes. Consequently, there are ex
post welfare improving reallocations of consumption that cannot be realized in the multiple
currency setting.

We then consider a monetary union. The ex post distortions in consumption are elimi-
nated by a monetary union because a common currency eliminates any portfolio choice. How-
ever, the delegation of monetary policy to a single central bank may be costly, as suggested by
Mundell and the resulting literature, since stabilization policy may not be responsive enough
to country specific circumstances. We find that only if shocks are sufficiently positively cor-
related across the countries will a monetary union increase welfare. This finding represents a
formalization of the Mundellian trade-off but, notably, in an environment with flexible prices
and stabilization policy through the provision of unemployment insurance.

Once fiscal policy is properly incorporated into the analysis, the trade-off vanishes.
More precisely, suppose the common monetary authority has the ability to act prior to na-
tional fiscal authorities. This strong central bank has commitment power vis-a-vis the national
fiscal authorities. If the central bank holds the money supply constant and fiscal policy is
used for internal stabilization, then risks are efficiently allocated within and across economies.
Thus, the transactions gains to a common currency are realized without a stabilization loss.
A monetary union is welfare increasing regardless of the correlation of shocks.

We consider two extensions of the model to assess the robustness of these results.
The first extension introduces price rigidity. This allows us to study the role of stabilization
policy in terms of government actions to influence the levels of output and employment
rather than its distribution between employed and unemployed agents. Here we confirm
our findings: with adequate fiscal national policies, the Mundellian trade-off is not present,
and a monetary union is welfare improving. We then use this structure to discuss a more
general theme concerning the relationship between the imperfections to be addressed through
stabilization policy and the set of tools available to policymakers.

In the second extension, we dramatically weaken the commitment power of the single

central bank: it is compelled to monetize the deficits of the independent fiscal authorities.?

2Chari and Kehoe [1998] also point to the importance of commitment issues between members of a mon-
etary union using a two-period reduced form model with government debt and money.



As a consequence, each member country forces money creation by the central bank as a means
of financing its fiscal deficit. The interaction between national governments leads to excessive
inflation because each country uses its fiscal policy to induce an inflation tax on the other. In
equilibrium, a monetary union can reduce welfare relative to a world economy with multiple
currencies.

This illustrates that the net gains to a monetary union will depend on the design of
fiscal and monetary institutions. Put differently, having a wide range of independent fiscal
instruments may not be sufficient: incentives for the appropriate use of these tools must be
present within the monetary union to achieve welfare improving allocations. The potential
loss from a monetary union due to its improper design is independent of the correlation of

shocks.

2. Economy without a Monetary Union
The starting point for our analysis is a multiple currency world economy in which
monetary policy is determined by each national government independently. This forms a

benchmark to which we can compare the allocations obtained under a monetary union.

A. Preference and Technology

All agents live for two periods and reside in one of two countries. By assumption, labor
is immobile.? In each country, a single, non-storable good is produced. Agents work in youth,
producing the country specific good, and consume the goods produced in both countries in
old age.

Agents differ within countries due to their employment status: each period a random
fraction ¢; of them in the home country have an employment opportunity while the remainder
are unable to produce. This device allows us to include real shocks to the model and motivates
government intervention through the provision of unemployment insurance.* Thus we initially
focus on government’s facilitating risk sharing between employed and unemployed agents. We
assume that ¢; is a serially uncorrelated shock with E[¢] =g € (0,1).°

With regard to their preferences, agents consume the good produced at home and
the one produced abroad. As in Cooper and Kempf [forthcoming], we introduce individual
specific shocks into preferences to motivate the gains from a monetary union, discussed in the

next sections. More formally, generation ¢ individuals in the home country have preferences

3Thus, relative to the discussion in Mundell [1961], our results are biased against finding gains to a
monetary union.

4(Clearly this is just one of a multitude of possible shocks. This specification was chosen partly for tractabil-
ity and partly due to the fiscal obligation that arises from the provision of unemployment insurance, a natural
and quite visible form of stabilization policy. We study stabilization policy without risk sharing in Section 5.

5Throughout, we refer directly to home country variables and denote those for the foreign country with *
superscripts. Throughout the paper, unless specifically noted otherwise, there are analogous expressions for
the foreign country.



represented by

U = U (elias el Oura) = Ot (ef2) + (1= Oe)n () =g (mi) . (1)

The superscript ¢ corresponds to the status of the agent, whether she is employed (i = E) or
unemployed (i = U), ¢, is the level of consumption of the home good when agents are old,
and CiL is the level of consumption of the foreign good when agents are old, and n} is the
supply of labor by agent 4, necessarily equal to zero if i = U. The function g (-) represents
the disutility of work and is assumed to be increasing, convex and continuously differentiable.

Finally, 0,1 € [0,1] is an iid random variable with mean 6. It represents an individual
specific taste shock and thus influences the marginal rate of substitution between home and
foreign goods of generation ¢ in period ¢ + 1. The taste shock is realized in period t + 1. A
similar individual specific shock occurs in the foreign country with the same mean. These
preference shocks are uncorrelated across countries, agents and time.

The output of the representative agent is n;, the same as the agent’s labor input.
Because agents are identical at the time of their labor supply decision, they will work the

same amount. Hence per capita output of the home good in period ¢ is nq;.

B. Individual Optimization

The timing of decisions within a period is summarized in Figure 1. A young employed
agent in the home (foreign) country makes a labor supply decision and sells the output to
old agents from both countries in exchange for home (foreign) currency. Young unemployed
agents receive income from unemployment insurance. The home (foreign) young agents take
the home (foreign) currency and exchange part of it for foreign (home) currency. These
decisions are made without knowing the realized value of their individual tastes, 6;,1. In the
next period, the agent is old, and her tastes are revealed. At that point, her portfolio of
currencies is used to finance consumption of the home and foreign goods.®

The representative agent’s choices over employment and consumption goods must
satisfy a budget and a pair of cash-in-advance constraints. We assume that goods produced
in one country must be purchased in that country’s currency. The constraints of a home
agent are given by

mih +emil =TI (2)

6n our framework, the cost of going to an exchange market for old agents is thus infinite. As we shall see,
the implications of this infinite cost can be parameterized by the uncertainty over tastes. Cooper and Kempf
[forthcoming] argue that the cash-in-advance constraints can be generated endogenously by allowing individual
governments to choose legal restrictions regarding the type of currency used in their home markets. Here,
for tractability, we impose these constraints directly. Notable contributions by Lucas [1990], Fuerst [1992]
and Christiano and Eichenbaum [1992] also use a particular sequencing of exchanges to limit transactions
through the introduction of costly market participation. Finally, the assumption about the impossibility of
returning to the exchange market could be relaxed, without modifying our qualitative results. See Chatterjee
and Corbae [1992] and Alvarez et al. [2000] for developments along these lines.



Figure 1: Period t
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for i = E,U. Here I} is the income, and m" and mif represent the holdings of home and
foreign currency by a home agent of generation ¢t with employment status : = F,U.

The period t prices of home (foreign) goods expressed in the home (foreign) currencies
are given by p, and p;, respectively, and e, is the period ¢ price of foreign currency in terms of
home currency. From (2), income earned in youth is held as either home currency or foreign
currency. Equations (3) relate the holdings of the different currencies to the consumption of
final goods and thus reflect the cash-in-advance constraints.

The representative young, employed, generation ¢ home agent solves

max s es o E{0ran () + (1= 0i0)In (7))} — g (n2) (4)

t+1:Ce£ 107
subject to (2), (3) and IF = pyn;. The representative young, unemployed, generation ¢ home
agent solves the same problem with n; = 0 and income given by IV = b;, where b; is the
nominal unemployment benefit paid to an unemployed agent. Expectations are with respect
to the taste shock, 041, as well as future prices, p;11 and pj, ;.

As shown in the proof of Proposition 1, the first-order conditions imply
mit = 01! and  mil = (1—0)I}/e,. (5)
From (3), these money holdings imply consumption levels of

‘ K , 1—-0)I
Cﬁh =t and ciil = 7( - )i (6)
P41 €tDe+1

for : = E,U. Further, the representative generation ¢ employed agent’s choice of employment



satisfies
1 = n.g'(ny). (7)

Given the assumed log-linear utility functions, individual labor supply decisions are indepen-
dent of the real returns to work. Denote by 7 the level of labor that solves (7).

In this economy, government policy is reduced to the determination of the benefits
paid to the unemployed and their financing. Assume that the transfers to the unemployed
must be financed by the printing of money. So the budget constraint for the home government
is

My, — My = (1 - Qt)bt (8)

where M; is the period ¢ stock of fiat currency in the home country.

C. Market Equilibrium Given Government Policies

In each period, a goods market and a money market open in each of the two countries.
The market clearing conditions for the good markets, home and abroad, respectively, in
period t 4+ 1 are

G = qefly + (1 —aq) e +a i+ (L—q) iy (9)
gan = qed + Q0 —q) o +acl + (1 —q)dd). (10)

The left side of these expressions is the output by employed agents in period ¢t + 1. The
right side corresponds to spending on home (foreign) goods by the four types of old agents:
employed and unemployed in each of the two countries.

For the money markets, the given stock of fiat money must be held.” For the home

and foreign countries this implies

M, = pqn= qtmfh +(1—q) m?h + qu;kEh +(1—¢q) m;“Uh (11)
My = pign=gm’ + 1 —q)m{" +gm™ + (1 - q)m". (12)

The exchange market clearing condition is
g+ (1= q)my™" = evqmi™ + (1= gymy). (13)
The allocation given government policies is characterized by

PROPOSITION 1.. In a world economy with multiple currencies, given government unemploy-

"We give two versions of this condition. The first holds at the time goods markets close, where the stock
of home (foreign) fiat money is held by young home (foreign) agents. The second version holds once exchange
markets open, where the stock of home (foreign) fiat money is held by both home and foreign agents.



ment benefits, home consumption allocations are given by

Eh 7 Qi1 1 _ Ef = T 1 _
c = 0. —. ‘m, ¢ =(1—-0) —=. -, 14
rH @ 1+uf wh=(-9) @ 1+uf 1)
F * F
Uh 7 Qt+1 1 — Uf v i1 Hy _
= 0- =(1-0)- ) 15
il 1—qt<1+u5>n’ = (1-9) 1—qt<1+uf>n (15)

Proof. See the Appendix. B

A similar proposition holds for the foreign consumption allocations. In these expres-

My =My

i), is denoted by pl” and is linked

sions, the rate of growth of the home money supply, (
to unemployment benefits by (8).

The home agent’s consumption of home and foreign goods depends on employment
status in youth, the employment rate in youth (¢;) as well as on the employment rate in both
countries (gu11,¢;, ) during old age. Insurance may be provided to offset these disturbances

through the judicious choice of monetary policy.

D. Equilibrium Monetary Policies

Governments act noncooperatively vis-a-vis one another. Their objective is to maxi-
mize the expected lifetime utility of a representative young agent in the agent’s own country.
Governments choose money creation rates simultaneously each period, after observing the
fraction of people currently employed and taking as given the policy choices of the other
government.® Specifically, given p;¥" and the realized values of (¢, ¢f), the home government

solves
Ef — U
D%%X E(a,qtﬂ,qgﬂ)[%U (Cﬂlp Ct-ifla n, 9t+1) +(1=-a@)U (Cﬂlla Ct+fu 0, 9t+1)] (16)

t
where the consumption levels are from Proposition 1 and 7 solves (7). From Proposition 1,
the consumption levels of home agents are independent of y;*. Thus there is no interaction

between the governments. The equilibrium of the noncooperative game is characterized by

PROPOSITION 2.. In a world economy with flexible exchange rates and multiple currencies,
the equilibrium money creation rates satisfy
1 1

=q, —— =g’ 17

Proof. See the Appendix. B
The optimal policy is thus countercyclical: in periods of high unemployment, tranfers
are larger and thus so is the inflation tax. Using the optimal policies, equilibrium consumption

8The money supplies in each country are the only state variables in the system because there is no physical
capital. The equilibria that we characterize are dependent only on the country specific employment rates and
are Markov perfect given this representation of the state space. Note that these restrictions seem natural
given that the inherited stocks of fiat money in each country are, in the equilibria we consider, irrelevant for
real allocations. Of course, there may exist other equilibria in which inherited money stocks matter.



allocations are obtained by substituting (17) into (14) and (15), yielding

= =Fgm and o =l = (1 — 0) QG (18)
and
*Eh *Uh ) — *F *U A ox —
il =y =1 —-0)gn and ct+1f = ct+1f = 0q; 7. (19)

The optimal noncooperative government policies perfectly insure agents from the current risk
of unemployment; consumption levels are independent of employment status in youth. This
is achieved by using money creation to ensure that the nominal incomes of agents within a
country are equal (I = IV), regardless of their employment status. However, consumption
does not vary with the realized values of the taste shock.

Using these expressions for consumption allocations, the expected utility (denoted Vi)

generated by this equilibrium is

Vi = E (013110 (6) + (1= 6:1) In (1= 8) ) +0E In (gr11)+ (1 — 8) Eln (g7,1) +In(n) —Gg(n).
(20)
Here the expectation is taken with respect to the individual specific taste shock 6, and to

the employment shocks during the agent’s old age (g1, 5, ,)-

E. Planner’s Problem

The inefficiencies generated by the presence of multiple currencies and the cash-in-
advance constraints can be seen when the allocation is compared to that obtained by a plan-
ner. The central planner maximizes an ex ante weighted average of the welfare of the agents
in each generation and in each country. Because the countries are completely symmetric, the
planner gives equal weight to each. Further, we assume that the planner treats each genera-
tion equally.? Since there is no physical capital and preferences are intertemporally separable,
we look at allocations within a period where the planner decides on the employment levels of
generation ¢t agents and the consumption levels for generation ¢ — 1 agents. In doing so, the
planner conditions the allocation on the current state of the economy, including the realized
tastes for each agent and the employment rates in the two countries. As characterized in

Cooper and Kempf [2000], the solution to the planner’s problem entails

e optimal risk sharing: any two old agents with the same realization of tastes should
consume identical consumption bundles independent of nationality or employment
status, and

e cfficient employment: employment varies with ¢ (¢*) in order to stabilize total output.

The efficient employment level solves

g(n)ng=1=g'(n")n*q". (21)

9Thus the model abstracts from any political considerations that might lead to unequal treatment of
countries and/or generations.



In contrast to the equilibrium allocation in an environment with multiple currencies,
in the planner’s solution consumption is dependent upon the realized taste shock. It is in
this sense that multiple currencies lead to the misallocation of resources, and thus there is a
potential gain from a monetary union.

There is another difference between the equilibrium and efficient allocations. In the
decentralized equilibrium, the labor supply of the home (foreign) agents is independent of
q (¢*) because the Cobb-Douglas preferences imply that this decision is independent of the
real wage. In the planner’s solution, employment varies with ¢ (¢*) in order to stabilize total

output.

3. A Mundellian Monetary Union

We now consider a monetary union defined by the presence of a single currency and
a single monetary authority which represents the interests of agents in member countries.
The next subsection studies individual optimization. We then turn to the determination of
monetary policy and a welfare evaluation of a monetary union. We term this a Mundellian
monetary union because it formalizes the basic claim from Mundell [1961]: in a monetary
union, the delegation of monetary policy can reduce transactions costs, but stabilization

policy may be less effective.

A. Individual Optimization

In contrast to the world economy with multiple currencies, in a monetary union agents
do not have to make currency portfolio decisions prior to the realization of their taste shocks.
It is precisely the relaxation of the cash-in-advance constraints that leads to the gains associ-
ated with a monetary union. The representative young, employed, generation ¢ home agent

solves

max FE{f;11n (cﬂ}ﬁ) +(1—0;11)In (cﬂcl)} — g (ny) (22)

E
CF+1’Ct+l7nt
subject to

« FE _
pt+1C£f1 +Pt+1ct+f1 = Pty = ItE' (23)

In the budget constraint, p; (pf) represents the period t price of home (foreign) goods in
terms of the common currency. The first order conditions for the representative, employed

home agent are given by

g'(nny =1 (24)
and
17 B 17
Cﬂlﬁ = 01— and g1 = (1= 0e1) — (25)
Pe+1 Py

Equation (24) implies a constant labor supply equal to that obtained in the previous case, 7.
Since the consumption decision is made after the realization of the taste shock, consumption

levels respond to this shock. This points to an important welfare gain from a monetary



union: the agent’s portfolio of currency is more liquid, so consumptions can respond to
agents’ individual tastes.

The consumption levels for the representative unemployed agent satisfy

U U Uy U
iy = 01— and ciir = (1= 0pp1) ——. (26)
Pt+1 Py

Since these agents are unemployed, their nominal incomes are equal to the unemployment

benefits they receive from their national fiscal authority, denoted b}.

B. Monetary Policy and Equilibrium Allocation

The central monetary authority creates money in period ¢ which is equally distributed
to the fiscal authorities of the two governments.'® Because there is no direct taxation, these
transfers from the central bank finance the unemployment benefits, b}. So, the budget

constraint of the home fiscal authority is given by
(1— )b = A (27)

where AM is the transfer to the home government from the monetary authority.

Clearly, the creation of a Mundellian monetary union restricts the unemployment
insurance scheme of each country. But, from (25) and (26), consumption levels do depend on
realizations of the taste shock.!! Is this monetary union desirable relative to a world economy

with multiple currencies? We find

PROPOSITION 3.. In a Mundellian monetary union, (i) if shocks are sufficiently correlated
across countries and tastes are sufficiently variable, then the monetary union allocation will
yield higher expected utility than the outcome with multiple currencies and (ii) if employment
shocks are not perfectly positively correlated and taste shocks are not sufficiently variable, then

the monetary union will not be welfare improving.

Proof. See the Appendix. B

If shocks are perfectly correlated, the delegation of monetary policy is not costly since
the single central bank has an incentive and the ability to replicate the policies that would have
been undertaken by the individual governments. Given that the single currency eliminates the
ex post misallocation of consumption, a monetary union is welfare improving. If corr(q;, qf) #
1, then there is clearly a loss in stabilization from the creation of a monetary union. In this

case, the Mundellian trade-off emerges: there are liquidity gains from a monetary union that

0By constraining monetary policy in this way, we distinguish it from a form of fiscal federalism. Further,
as suggested by a referee, this policy is consistent with an open-market policy because it does not discriminate
among participants in the money market.

11Qr, if there were transactions costs associated with currency exchanges, we would find that the monetary
union would eliminate them.

10



are increasing in the variability of the taste shocks and stabilization losses that depend on
corr(q, q;)-

As suggested by Mundell, these considerations lead to predictions about which types of
economies are natural candidates for a monetary union. Economies with positively correlated
shocks which trade with one another (so that there are indeed gains from the reduction of
transactions costs) will profit from a monetary union. But the correlation of shocks is not
the only issue. The potential role of fiscal policy as a tool for stabilization must also be

considered.

4. Fiscal Policy in a Monetary Union

We supplement the model of a monetary union to allow each government another tool:
a proportional income tax. The income tax provides a basis for financing unemployment
insurance. In this case, a monetary union is welfare improving regardless of the correlation

of shocks.

A. Individual Optimization
The presence of an income tax only slightly modifies our analysis of individual behav-

ior. The income of an employed agent is
pin(1 = 17) = IF, (28)

where 77 is the income tax on period ¢ employed workers. With this modification to I,
the demand functions for both employed and unemployed agents are given by (25) and (26),
respectively, and labor supply is determined from (24).

B. Government Budget Constraints
Of course, the budget constraints of the governments are modified to reflect the avail-
ability of income tax revenues. The budget constraint of the home fiscal authority is given
by
(1 —q)b; = 77npig; + A7 (29)

where, as before, the monetary transfers to the fiscal authorities, (Ay), are constrained to be
equal.

There are now three government entities: a single central bank and two national fiscal
authorities. Importantly, these entities are linked: from (29), the set of feasible actions,
(b2, 7%), of the home government depends on the transfers of the central bank. Within each
period, the central bank moves first and decides upon the transfers that will be made to the
individual governments. Given these transfers, the national governments noncooperatively
choose (b7, 79) to maximize the expected utility of a representative agent in their country,
subject to (29). We term this a strong central bank, reflecting the commitment power of
the monetary authority vis-a-vis the fiscal authorities and call this monetary arrangement a

strong monetary union. We consider the alternative case in which the fiscal authorities

11



move prior to the monetary authority in Section 5.

C. Equilibrium with a Strong Central Bank
An equilibrium of the game between the central bank and the fiscal authorities is a set

of state contingent national policies (77,07, 77, b°

) for the home and foreign governments
and a level of monetary transfers from the central government to each government, A7 . These
period ¢ policies can be contingent upon the realized employment shocks (g, ¢f).'* In the
second stage within each period, we find that the fiscal authorities, given transfers from the
monetary authority, will optimally set unemployment insurance (UI) benefits to equate the

13" Taking these decision rules by the fiscal

incomes of employed and unemployed agents.
authorities as given, the monetary authority can use money creation to finance these Ul
programs. However, in equilibrium, we find that active intervention by the central monetary

authority is not required.

PROPOSITION 4.. There exists an equilibrium in the strong monetary union where the rate
of money creation is zero, irrespective of the values of the shocks, and the taxation rates are
equal to

w=1-¢q¢ 15=1-¢q. (30)

The consumption allocations are given by

= E U R
Cﬂll = CtUJfl = O1qeam and Ct+f1 = Ct+f1 = (1= 0u11) i (31)
*Eh *Uh * — *E *«U * * —
Ciy1 = Cpq1 = (1- 9t+1)9t+1n and Ct—i—lf = Ct+1f = 0110147 (32)
Employment satisfies n = n* = n where
Jgmm=1

Proof. See the Appendix. B

Note that the consumption levels for each type of agent depend on the ez post real-
ization of the individual specific taste shock. This dependence of consumption on 6,4, as in
the Mundellian monetary union and the planner’s allocation, is again one of the benefits of
a common currency.

A very important aspect of the resulting allocation is that agents’ nominal income
levels are independent of both their individual employment status and country specific shocks
to employment rates (g, ¢;) in their youth. This insurance was not present in the Mundellian

monetary union except for the extreme case of perfectly correlated shocks.

12 Again, because there are no physical state variables other than fiat money, we focus on equilibria of the
infinite horizon economy in which the governments’ interaction within each period is completely static.

13This is argued formally in the proof of Proposition 4. This insurance of nominal incomes underlies the
real allocations characterized by (18) and (19) as well.

12



The first form of insurance is provided directly by the taxation policy of the fiscal
authorities. In the world economy with multiple currencies, the independent monetary au-
thorities financed Ul benefits with seignorage. In this monetary union, the addition of fiscal
instruments allows this form of risk sharing.

The second form of insurance is provided by the stabilization of nominal incomes in
response to the supply side employment shocks. Given the unitary elasticity of demand,
created by the log-linear preferences, variations in prices effectively offset the exogenous
variations in employment rates, leaving the nominal income earned by young employed agents
independent of ¢;.'* If, as we assume, the money supply is equally distributed across the two
countries in the initial period, then the young agents in each country will have equal shares
of the money supply in all time periods. This guarantees that their nominal incomes are
stabilized in the equilibrium with zero money growth.

As shown in Cooper-Kempf [2000], there are other stationary equilibria under a strong
monetary union. In particular, if the lower support of the country specific employment shocks
is sufficiently large, there will exist equilibria with positive money creation along with positive
state contingent income taxes. To guarantee that nominal incomes are equal across countries,
the nominal transfers to each country will be identical. Importantly, all of these equilibria
support the same real allocations of consumption and employment.

In the equilibrium characterized by Proposition 4, the welfare of the representative

agent is

Vo =E{01In(0i11) + (1 — 0p1) In (1 — 041)}+0FE In (Qt+1)+(1 — 5) Eln <Qt*+1>+1n (m)—qg(m).
(33)

D. Welfare Comparisons

The comparison of the allocation under a strong monetary union with that under
multiple currencies is informative since it provides guidance on whether a monetary union
is welfare improving relative to the status quo of multiple currencies. We saw earlier that
without fiscal policy, the delegation of monetary policy to a single central bank could be
undesirable if employment shocks were not sufficiently correlated. However, in the presence

of fiscal policy instruments, we find that the Mundellian trade-off disappears:

PROPOSITION 5.. The difference in expected utilities achieved in a strong monetary union
and a flexible exchange rate world economy with multiple currencies is always positive and

equals

0 1-0
ASF VS - VF =F {0t+1 In (%) -+ (1 - 9t+1) In (ﬁ)}
1

1-9)

—_

~ 1/2xvar(f)[= +

]. (34)

S
—~

14Gee Cole and Obstfeld [1991].
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Proof. See the Appendix. B

The gain to a monetary union comes from the ability of agents to respond to the
realization of their taste shocks. Analytically, this gain is reflected in the var(0) term in Agp:
increases in the variability of the taste shocks will reduce Vy and thus increase Agp. Further,
the reduction in the number of stabilization tools in each country (due to the creation of a
central monetary authority) does not limit the extent to which agents are insured against
aggregate shocks. Essentially, the fiscal authorities can respond to country specific unem-
ployment shocks and thus efficiently insure the incomes of agents against employment risk.
The risk associated with unemployment variations is dissipated in the goods markets.

Relative to the planner’s solution, the allocation under a strong central bank succeeds
in producing optimal risk sharing. However, as in the case of multiple currencies, the labor
supply decision is not first best.!®

Overall, in contrast to the predictions arising from the work of Mundell, there is no
trade-off between stabilization policy losses and reductions in transactions costs associated
with the creation of a monetary union. Given that the fiscal authorities retain stabilization
tools (income taxes), there are no stabilization losses associated with a monetary union. This
conclusion does not require a high correlation of employment shocks. Essentially the existence
of another instrument, fiscal policy, substitutes for monetary policy so that delegation of
monetary control is not costly. Thus the emphasis on the correlation of shocks within the

Mundellian framework is overstated.!®

5. Robustness

We evaluate the robustness of our conclusions in two important directions. In both
cases, our goal is to understand the conditions under which a monetary union is welfare
improving relative to the monetary arrangement with multiple currencies.

First, we broaden our perspective on stabilization policy to consider an environment
with fixed prices. Here we find that if price inflexibility is the only imperfection, then a
version of Proposition 5 holds: the monetary union is welfare improving regardless of the
correlation of shocks. But, if this imperfection is supplemented by a need for unemployment
insurance, then a version of Proposition 3 holds. We conclude from this exercise that the
source of the imperfection is not crucial for the Mundellian trade-off. Rather, it is whether
existing (as well as potential) policy instruments are numerous and flexible enough to deal
with existing market imperfections in the absence of country-specific monetary interventions.

Second, we consider a monetary union in which the central bank lacks commitment
power vis-a-vis the national fiscal authorities. We term this a weak monetary union.

We find that a monetary union may no longer be welfare improving even if each country

15The equilibrium employment level, 77, is not the solution to (21) unless ¢ equals 1. If taxes were lump
sum, then the efficient employment level could be supported.

16Tn other words, the development of alternative instruments (such as fiscal policy measures) is crucial for
dealing with residual objectives once monetary policy is delegated, regardless of the correlation of shocks.
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maintains control over its fiscal policy. In effect, the creation of a weak monetary union
provides each government with an opportunity to design an inflation tax on the other country
which, in equilibrium, may lead to lower overall welfare. This leads us to emphasize that the
completeness of the set of instruments is not enough to ensure that the Mundellian trade-
off disappears. Equally important are the relationships between the various policymakers
involved in the stabilization game and, in particular, the commitment power of the monetary

authority vis-a-vis the national fiscal authorities.

A. Stabilization Policy with Predetermined Prices

Thus far, we have emphasized a particular form of stabilization policy: risk-sharing
between employed and unemployed agents. This focus reflects, in part, the importance of
this form of cyclical intervention in many economies. Nonetheless, an alternative perspective
on stabilization policy concerns the determination of total output and not its distribution.
We outline a model based upon an assumption of predetermined prices that is closer in spirit
to that view of stabilization: in the absence of stabilization policy, employment and output
will be inefficient.!” Our main conclusion on the welfare gains from a strong monetary union
remains. If fiscal policy is available as a stabilization device, there are no losses from the
delegation of monetary policy to a single central bank.

We consider a version of our economy in which preferences are linear in consumption
and 6 € {0,1} so that agents consume either the home or the foreign good. Let v be the
probability that # = 1. With this specification there are no gains to risk sharing either within
or across countries. This allows us to focus on the role of stabilization policy with price
rigidities. We return to more general specifications later.

The planner’s solution once again provides a useful benchmark. The planner solves
max, ,«qn + ¢'n* — qg(n) — ¢*g(n*). The first two terms are the consumption levels of the
home and foreign goods by old agents.'® The second set of terms is the disutility of work
for employed agents in the two countries. The solution is for employment to be a constant n
such that ¢'(n) = 1.1

As for price rigidity, we assume that prices are predetermined at p. We do not provide
a rationale for this price rigidity: our interest is in its consequences. Given these prices,
employment and hence output are determined by the level of nominal demand. With the
added friction of price rigidity, there is a role for stabilization policy. Absent a monetary
union, each government would use its monetary and/or fiscal policies to guarantee that the
levels of employment and output were efficient. Interestingly, in contrast to the flexible price

model, interventions work through their effects on aggregate demand and not through labor

17Several recent papers have attempted to introduce price rigidity in a model of a monetary union. See
Benigno [2001], Devereux et al. [1999] and Leith and Wren-Lewis [2001].

18By symmetry, a fraction v of home agents consume the home good and a fraction (1 — ) of the foreign
agents also consume the home good.

19 Alternatively, this can be seen from (21) where the ng and n*q* terms disappear when preferences over
consumption are linear.
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supply.

To study stabilization within the monetary union, suppose that the single central bank
keeps the nominal stock of money fixed. We allow each national government a simple fiscal
policy: taxation of the nominal income of the young which is transferred to the old home
agents who consume the home good. Thus if the domestic tax rate on nominal labor income
is given by 7, then the government collects nominal revenue of T" = 7pgn. Total nominal
spending on domestic goods is given by M + T so that goods market clearing is

L (3)

where ¢ is the fraction of workers with jobs, n is the level of output (employment) per worker,

T is a nominal transfer made to old home agents who consume the home good and M is the

t.20

fraction of the aggregate money stock spent on the home marke Using the expression for

total nominal tax revenues, this condition becomes

M + 1pgn
— = =qn

7 (36)

Clearly, if there is no fiscal intervention (7 = 0) and the money supply is held constant,
then in order for (36) to hold, » must vary with ¢. Yet this response of employment to ¢ is
inefficient since it differs from n.

Hence some form of intervention by the national fiscal authority is warranted. The

home government solves
oYM+ 7pgn

p

9(n)q (37)

ma

where the dependence of n on 7 comes from (36). In this objective function, 'YMJF% is the
consumption of old home agents. The first-order condition implies that 7 be chosen so that
(¢'(n) =1), ie,n=n.

Thus, even in the absence of active monetary policy by the single central bank, efficient
stabilization policy can be undertaken using fiscal policy. Further, the liquidity benefits of a
single currency outlined earlier remain. Hence a version of Proposition 5 holds: with fiscal
policy appropriately chosen, there is a gain to a monetary union regardless of the correlation
of shocks.

Using this result as a reference point, a trade-off may be created in two ways. Each
of these variations illustrates the importance of the number of frictions relative to the policy
instruments available to the national fiscal authorities and the central bank.

First, suppose there is no fiscal policy at the national level.?2! Then a version of

Proposition 3 will hold. If shocks are sufficiently correlated, then active policy by the single

20In the monetary union with symmetric countries, this is half of the fixed stock of currency.
21Cooper and Kempf [2000] provide an explicit example with fiscal policy that is, by assumption, not state
contingent and reach the same conclusion.
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central bank, in the form of proportional transfers to the old agents in each country, will
suffice to stabilize employment at its efficient level. Here the effect of monetary policy on
employment comes directly from (35). However, if these shocks are not sufficiently correlated,
then the delegation will be costly, and a monetary union may be welfare reducing.
Alternatively, suppose that we retain the national fiscal policy but amend the model
to again include risk averse agents as in (1). This additional imperfection will also lead to a
version of Proposition 3. If shocks are sufficiently correlated across countries, then monetary
policy can be used to stabilize employment and fiscal policy can be used to provide unem-
ployment insurance. But, when shocks are not sufficiently correlated, then the delegation of

monetary policy to a single central bank will entail a stabilization loss.

B. Weak Monetary Union

From the previous analysis, we see the importance of a sufficiently rich set of policy
instruments in order to achieve stabilization. However, the existence of the Mundellian trade-
off dilemma is not simply a matter of counting policy tools relative to imperfections. Both
governments must have an incentive to use their policy tools in a manner consistent with the
welfare of all agents involved in the union. Otherwise, they may be induced to act strategically
so that a monetary union is not welfare improving. To illustrate this, we consider the following
experiment.

We define a weak central bank by two institutional features: (i) the two national
fiscal authorities move first but act non-cooperatively and (ii) the central monetary authority
moves second and fully finances the total sum of national deficits of the two governments.
While the only difference here compared to the strong central bank model is the timing of
moves, this change has very strong economic implications: the central bank is obligated to
monetize deficits. This weak central bank functions under a full bail-out clause in which it is
committed to meeting the financial needs of the fiscal authorities of member governments.

There are a number of reasons for studying a weak monetary union. First, through this
extreme institution, one can better understand the benefits of imposing a no-bail-out clause,
as appears to be the case in the European Monetary Union. Second, to the extent that a cen-
tral bank cannot commit to a no-bail-out clause, understanding the outcomes in this extreme

t.22 Third, there are examples of countries in which independent authorities

case are of interes
interacted through a common central bank, leading to excessive inflation.?® Finally, though
our model has no interest bearing government debt, the weak monetary union case captures

the implications of a monetary authority which monetizes the debt of fiscal authorities.?*

22In fact, Beetsma and Uhlig [1999, p. 546] motivate their study of the “Stability Pact” by noting “there
is fear that a high deficit member country or a member country in recession may successfully pressure the
ECB into loosening its monetary policy.”

23This is the basis for the Cooper and Kempf [2001] investigation of the potential gains to dollarization.
There are other studies of the interaction between independent parts of a government that share a common
budget constraint. See, for example, Aizenman [1992], Aizenman and Powell [1998], Zarazaga [undated] and
Chari and Kehoe [1998] for discussions of this point in the context of macroeconomics.

24This issue of policy coordination arises in Sargent and Wallace [1981]. In the appendix of that paper, they
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Equilibrium Analysis

Because the interaction between the various policymakers is the only difference be-
tween this structure and the other forms of monetary union, (24)-(26) again characterize the
consumption and labor supply decision rules of agents given monetary and fiscal policies. As
before, each government provides unemployment insurance to agents currently unemployed.
These flows are financed by tax revenues from employed agents and from the printing of
money. Since the central bank is required to finance the deficits of the two governments,

the evolution of the money supply is given by
Miyy = My + [(1 = g)b" — penegeri ] + [(1 = )b — pinigimy] = My + A + AP (38)

where A}V (A:W) denote the monetary deficit, b} (b;") the transfer to the unemployed and
7V (7:") the tax rate set in a “weak” environment in the home (foreign) country. Put
differently, the change in the money supply equals the sum of the nominal deficits across the
two countries.

As (38) makes clear, the weak monetary union introduces an interaction across the
fiscal authorities that did not exist in either the multiple currency or strong monetary union
cases. Specifically, under a weak monetary union, deficit spending by one country is financed
by an inflation tax that is partially paid by the agents of the other country. Thus the
“beggar thy neighbor” type seignorage policies that promoted gains to a monetary union in
the multi-currency world economy of Cooper and Kempf [forthcoming] reappear here under
a weak central bank.?®

Taking the response of the weak monetary authority as given, each fiscal authority in
period t noncooperatively chooses the level of taxes and Ul benefits to maximize the expected
utility of generation ¢ agents. In doing so, each government fully perceives the effects of its
policies on equilibrium prices.

In general, characterizing additional features of this equilibrium is difficult since the
presence of country specific shocks implies that the distribution of the nominal money supply
across the two countries is stochastic. Hence in the remainder of this section we make an
additional assumption that the economies are symmetric: 6 = %
Let D, represent the level of nominal spending in period ¢ + 1 on the home good by

generation ¢ (home and foreign) agents. D; is also the nominal income of generation ¢ + 1

outline an overlapping generations model with government debt, private storage and money as alternative
assets. Through restricted participation in asset markets, they characterize an equilibrium in which the real
rate of return exceeds the growth of the economy. The consequence of this for the case in which the monetary
authority moves after the fiscal authority, in their words, is: “Sooner or later in a monetarist economy the
result is additional inflation.”

ZInterestingly, these effects were absent in the other institutional settings. This is a consequence of our
timing assumptions: agents were able to go to exchange markets after receiving government transfers. In
contrast, Cooper and Kempf [forthcoming] assume that the transfers are received after the exchange markets
are closed, thus providing a tax base for seignorage.
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employed agents. From market clearing,
Pe+1@eaT = Dy = 0(q 17 + (1= g) ) + (1 = 0) (g7 175 + (1 — ) [Y). (39)
Using 0 = %, the evolution of Dy is given by
D, = %[atl 4 D5+ AV £ AT, (40)
With this added structure we find

PROPOSITION 6.. With § = 1 , there is a symmetric equilibrium in which all income taxes

are zero and Al = 2(q(}rqgt 0 Dt 1, AW = Z(qtiq‘ft )1 Dy | and D, = Dy for all t.

Proof. See the Appendix. B

According to this proposition, when the central bank is weak, there is no direct taxation
by either country to finance transfers to its unemployed people. To the contrary, all transfers
are fully monetized.?® Financing unemployment compensation through this inflation tax is a
dominant strategy for each of the governments since part of the tax burden is borne by agents
outside their country. Nevertheless there is a limit to the amount raised through monetization
since the higher prices lead to a reduction in the utility of young employed agents.

The equilibrium is symmetric: each country runs a deficit in each period which is
proportional to the level of nominal spending in that country. The rates of money creation
are dependent on the level of unemployment in each of the countries. Since the deficit
spending is used to finance a transfer to unemployed agents which is partially paid for by the
employed agents, it is natural that the rate of money creation will be an increasing function
of the unemployment rate in the home country.

The equilibrium rate of money creation is given by

w_2-a—g

7 ” : 41
bog g1 (41)

Clearly, money growth is zero if both economies exhibit full employment and is increasing in

the rates of unemployment of member countries.

Welfare Comparisons: Weak Monetary Union vs. Multiple Currencies

A characteristic of a weak monetary union is that incomes of unemployed and em-
ployed agents are not equalized within a country. Hence, as they face the same prices, their
consumption allocations will not be the same, for a given realization of the taste shock 6.
So, the allocation under a weak monetary union will not satisfy the conditions for optimal

risk sharing: this institution does not facilitate stabilization through the available policy in-

26In some countries, such as Argentina, Brazil and Russia, there is vivid evidence of the inflation predicted
by this proposition.
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struments.?” Instead, these fiscal policies are used strategically in order to induce the central
monetary authority to create money. Still, the monetary union does eliminate consumption
misallocations in the presence of taste shocks. Hence, a new trade-off emerges between these

welfare gains and the losses resulting from the inflation game between the two governments.

PROPOSITION 7.. If the variability of the taste shock is sufficiently small and G and §* are
sufficiently below 1, then Vyy < Vg. If ¢ and @* are near 1 and the variability of taste shocks
s large enough, then Viy > V.

Proof. See the Appendix. B

For the weak central bank, Proposition 6 indicates the dependence of each country’s
deficit on its rate of unemployment. If unemployment rates are sufficiently low on average,
then a monetary union will not create excessive inflation. In that case, Proposition 7 implies

that even a monetary union with a weak central bank can be welfare improving.

6. Conclusion

The goal of this paper has been to examine the welfare consequences of a monetary
union, with particular emphasis on the supposed trade-off between efficient gains from elim-
inating multiple currencies and the welfare losses from the delegation of monetary policy,
emphasized by Mundell. To do so, we explored the allocations of a stochastic two-country
overlapping generations model under alternative monetary /fiscal institutions. In this way,
we are able to characterize the response of individual behavior and welfare to variations in
international monetary arrangements.

In the extreme case of a strong central monetary authority with commitment power
and fiscal authorities with the ability to set state contingent tax rates, a monetary union
unambiguously increases welfare. In this institutional design, the delegation of monetary
policy to a single central bank does not jeopardize the conduct of stabilization policy. The
trade-off envisioned by Mundell and others does not exist. Further, the gain to a monetary
union does not rest on labor mobility since in our model labor is immobile.

However, there are designs of a monetary union which do not increase welfare precisely
because stabilization policy is impaired. In particular, if the set of policy instruments open to
fiscal authorities is sufficiently restricted, then the monetary union may not increase welfare.
This is seen by comparing Propositions 3 and 5 and is important in the addition of price
inflexibility into our model.?® Despite having commitment power, the central bank lacks the
tools to stabilize in the presence of country specific shocks that are not perfectly correlated.
This result is consistent with the Mundellian trade-off.

Further, if the monetary authority is weak and thus influenced by the deficit spending

2780, as shown in Cooper and Kempf [2000], the resulting allocation provides lower welfare than that
achieved by a monetary union with a strong central bank.

28Cooper-Kempf [2000] also study a case in which fiscal policy is not state contingent and obtain similar
results.
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of member countries, then the gains to a monetary union may be more than offset by the
adverse consequences of inflation. A weak central bank allows strategic interaction by the
fiscal authorities and thus excessive inflation.

These results are normative in that they point to potential gains from a monetary
union. Will these gains be realized? Cooper-Kempf [forthcoming]| argue that though there
are gains to a monetary union, the incentives for each country imply that these welfare
gains will not be realized without collective action. In particular, a game in which countries,
in effect, decide to join a monetary union or not has a prisoners’ dilemma structure: the
cooperative outcome of a monetary union is not a Nash equilibrium of this game. Those
results can be extended to the environment studied here.

In terms of further analysis, a number of important extensions come to mind. First,
our analysis of stabilization policy looks exclusively at supply shocks. This is relevant since
these shocks produce price movements which tend to stabilize nominal incomes. As noted
earlier, this feature of markets created an element of stability even with a non-interventionist
monetary authority. Clearly, extending the analysis to a setting with demand side shocks
(including financial crises) and thus no countervailing price movements is of interest.

Second, the issue of stabilization policy in a monetary union could be further pursued
by analyzing the consequences of fiscal federalism. Such an institutional arrangement adds
new fiscal instruments by facilitating transfers across countries and may be useful for stabi-
lization when other sources of fluctuations are present.?? As with the delegation of monetary
policy, a system of fiscal federalism may create stabilization losses, though the gains of policy
coordination may offset them.

Third, the model we have studied does not include interest bearing public debt issued
by individual nations. Introducing national debt into the model would bring it closer to
observations, including the current discussion of restrictions on the size of deficits in the EMU
as well as the issuance of small denominated bonds by provincial governments in Argentina.
Further, this extension would allow us to evaluate alternative monetary rules. In particular,
one might conjecture that certain monetary rules, such as interest rate targets, place the
central bank at a strategic disadvantage (as in the weak monetary union case) relative to
national governments.

Finally, there is the open question of how to quantitatively assess the stabilization

losses from the delegation of monetary policy in a monetary union. Following Mundell,

2 Cooper and Kempf [2000] provide an example in which home and foreign goods are perfect substitutes in
agents’ utility functions. Without central bank intervention, nominal GDP in the home country will not equal
nominal GDP in the foreign country unless employment shocks are perfectly positively correlated. Hence,
risk sharing across countries will be imperfect in the absence of central bank intervention. In fact, the central
bank should create money and transfer it to the fiscal authority of the government in the country with the
low level of nominal GDP. Given these funds, the fiscal authorities will equalize the nominal incomes of
employed and unemployed agents. In effect, the optimal central bank rule is to stabilize nominal GDP and
not necessarily prices. In equilibrium, this equalization of nominal incomes will lead to efficient allocations
of risk both within and across countries. One might want to interpret these transfers as a form of fiscal
federalism.
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several studies have attempted to evaluate the amount of shock asymmetry in Europe so as
to know whether Europe is an “optimal currency area.”®® From our analysis, this approach
is misguided because it ignores the existence of other tools for stabilization. In the extreme
case studied in our paper, fiscal policy could perfectly substitute for monetary policy so that
there were no costs to delegation for any pattern of correlations. Our analysis suggests, in
theory, an alternative measure of stabilization losses from the creation of a monetary union.
Consider a multiple currency environment with an inactive central bank. Design optimal
fiscal policies in each country. Then introduce country specific monetary policy to deal with
any remaining distortions. If these country specific monetary policies are highly correlated,
then delegation of monetary policy to a single central bank will not be very costly. Thus the
key correlation is not in the shocks per se but in the monetary policy that is used to respond

to these shocks given optimally designed fiscal policy.

30See, as good examples of these exercises, Bayoumi and Eichengreen [1994] and Helg et al. [1995].
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APPENDIX

PROPOSITION 1.. In a world economy with multiple currencies, given government unemploy-

ment benefits, home consumption allocations are given by

Eh 7 Qi1 o =~ G 1
c = 60— m, 1-60)- — . —— .7, 42
. @ 1+pf wh=(1-9) ¢ 14pf “2)

F * F
Uh 2 qt41 Hy _ Uf ] My —
c = 6- n, c 1-06)- .
s 1—qt<1+uf) - an=0-9) 1—qt(1+uf>

(43)

Proof. The proof proceeds by characterizing the consumption levels of home and foreign
goods by home employed and unemployed agents. Analogous expressions are derived for the
consumption levels of foreign agents.

A. Home Consumption by a home employed agent

The maximization problem solved by an employed, generation ¢ home agent is

E
. ié%’);ff Ey {9t+1 In (cﬂ}ll) + (1 —=0;11)In <Ct+f1>} — g (ng) (44)
s.t. ey = h etmEf (45)
ptHCﬂll = mfh pt+1cﬁ—f1 mff- (46)

Substituting for my ! optimizing over n; and mZ" yields two first-order conditions:

p(1—10
g (n) = ﬁ (47)
[ mh

1—8  pmg —mP* (48)

Equation (48) implies mZ" = Op;n,. From this and (45), e;mi? = (1 — 0)pin,. Substi-
tution of these money demands into (46) yields the expressions for consumption in (6).

Let gth be the fraction of the home money stock held by employed young home agents:
¢t = q"m?h. This represents money holdings after the exchange markets open in period t.
We exhibit an equilibrium in which qﬁf is constant and equals ¢ for all ¢.

The condition for home currency money market equilibrium, M; = p;n;q;, along with
(48) yield

0 . thE Mt/ qt

10~ Mool - oF) 49)

so that gbf =¢f =40.
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Multiplying both sides of (47) by n, and using money market clearing implies

/ (1 =0pne  A—-0)M)q
SO e —mPh (1= 0P Mf o

because ¢¥ = @. This implies that the level of employment is constant at 7 where ¢’ (m)m = 1.

To solve for ¢f2, use the cash-in-advance constraint for home goods, (46), the money
market clearing condition for all ¢ and the evolution of the home money supply (M;;; =

(1 + uf)M;) to obtain
Eh _ mtEh B ¢EMt/Qt B th-&-lﬁ

GEh T _ 51
U e M /qeeiness (T4 pd)a (51)

as in the proposition.

There is an analogous optimization problem for a foreign employed agent. For that
agent, n; = m for all ¢. Further, consumption of the foreign good by the foreign employed
agent is given by

Oqr 7
«BEf t+1
Corl = TPy (52)
t+1 (1 + MtF>Qt

B. Home consumption by a home unemployed agent

The argument parallels that of the home employed agent. The maximization problem

solved by an unemployed, generation ¢, home agent is

U
mUH’}ii(Uf Ey {0t+1 In (cﬁﬁg) +(1—=0;1)In (ctJfl)} (53)
t Ut
s.t. IV = mV" 4+ eml’ (54)
Pt+1cﬂ11 = mgh p;rk+1c:€]+f1 = mz{/]f- (55)
The first-order conditions lead to
7 mU

Using (54) and (55), this condition implies

arvu
ciiy = il
- Pt+1
F
From the definition of the income for unemployed agents, IV = b = Al/li’; =, and money market

clearing, home consumption by these agents is

F
Uh 7 dt+1 M _
=0 56
o 1—qt<1+uf>n 0
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as in the proposition. To derive this expression, we again used the market clearing condition
for all ¢+ and the evolution of the home money supply, M;; = (1 + pl")M,.
As was the case for the employed agents in the two countries, there is an analogous

optimization problem for the foreign unemployed agent. From that optimization problem,

Ur A Gha it
il = Qﬁl —+QZ‘ <1 +M?F> : (57)

C. Consumption of foreign goods by home agents

To characterize the consumption of foreign goods by home agents, we use the conditions

for goods market clearing:

G = ey + (1= ) el +qey + (1) ey (58)
Gan = goid + (=gl +ach + (1 —a) el (59)
From (52) and (57),
Ct+1 _ 1— qt (60)
vl wta
By symmetry,
fi_ 1t (61)
Ciifl ﬂth
Substituting these conditions into (59) implies
G =q; (1 + e + a1+ pf)elds. (62)
Using (52) to substitute for crflf yields
Ef v q2‘+1 1 _
G =1-0)- —.——7m 63
as in the proposition. Using (61),
Uf 2\ Qi pu
iy =(1-6)- n 64

as in the proposition. W

PROPOSITION 2.. In a world economy with flexible exchange rates and multiple currencies,
the equilibrium money creation rates satisfy

1 1

T

=q. (65)

31This can also be shown directly from the ratio of foreign money holdings of the employed and unemployed
home agents.
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Proof. Given u;f" and the realized values of (¢, ¢;), the home government solves

th (Cﬂl) CtE_i‘_fl,ﬁ, 6t+1) + (1 - qt) U (Cgll, CtU_"_fl’ O7 6t+1)]

H}L%X E(B’Qt+1v‘1f+1) [

t

where the consumption levels are from Proposition 1 and 7 solves (7). The first-order condi-

tion generates the equality in the proposition:

1
1+ py

= Q. (66)
|

PROPOSITION 3.. In a Mundellian monetary union, (i) if shocks are sufficiently correlated
across countries and tastes are sufficiently variable, then the monetary union allocation will
yield higher expected utility than the outcome with multiple currencies and (i) if employment
shocks are not perfectly positively correlated and taste shocks are not sufficiently variable, then

the monetary union will not be welfare improving.

Proof. The single central bank maximizes the sum of lifetime expected utilities of all agents.
Using (24), (25) and (26) and the analogous expressions for the foreign agents, the single
central bank’s optimization problem reduces to

max B {qiIn (1) + (L= ) In (1) + g 1n (%) + (1 = ) n (1) = I (pe) = In (pfs) J67)

;P o= pm LV(1—q)=A (68)

The first-order condition is

(1-g)+(1—q¢) dp 1 dpiy, 1
AM dAM pryr dAY piyy

=0. (69)
From the market-clearing condition in the home goods market,
pt—‘,—lqt-{-lﬁ = {qtgltE + q;k (1 — ?) [:E + Ai\/l}

There is an analogous expression for market clearing in the foreign goods market. Hence

= and = .
dAM Q4170 dAM qim
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Then, (69) becomes

I-g)+(Q—gq) 1 1
M - e
Aj Pt414t+1M Pep1Gean

(70)

(i) Suppose that corr (q,q*) is exactly 1. Then the two countries are perfectly sym-
metric ez post so that p, = p; for all realizations of (¢, ¢;). Hence nominal GDP is equal
across countries: pyy1¢i17 = i ,q; 7. Using (70), market clearing and M, = M, + 2AM

the optimal central bank policy is to set AM so
1Y = 17" = pin = pi7. (71)

This policy provides complete insurance to unemployed agents because their nominal
income will equal that of an employed agent. Further, consumption optimally responds to
variations in 6. So, expected utility in a Mundellian monetary union with complete insurance

is given by

Ve = E{0i1In(0i41) + (1 —0pp1) In (1 —60444)}
+En (g+1) + In (n) — q9(n). (72)

The difference between V), and V is given by

1 —
VM — VF =F {9t+1 In <9%r1> + (1 — 0t+1) In (1_9%&)} (73)

which, by a Taylor series expansion, is approximately

—_

1

var(0)[= + -9

! (74)

)

When var(6) is strictly positive, Vi, —Vr is strictly positive. Thus in the Mundellian monetary
union with corr (q,q*) = 1, welfare strictly exceeds Vi when there are taste shocks. By
continuity, this is true for corr (¢, ¢*) near 1.

(ii) If the variance of 6 is zero and the corr (q, ¢*) is exactly 1, then there is no net gain
to a Mundellian monetary union: there are zero transactions gains and no stabilization losses:
(73)= 0. For corr (q, q*) less than 1, there will be stabilization losses from the delegation of
monetary policy to the central bank. From (68), if ¢ # ¢*, then it is impossible to find AM
such that [P = IV and I}'® = I}V, In this case, the Mundellian monetary union is not welfare

improving. By continuity, this is true if the variance of 6 is sufficiently low. B

PROPOSITION 4.. There exists an equilibrium in the strong monetary union where the rate

of money creation is zero, irrespective of the values of the shocks, and the taxation rates are
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equal to
™w=1-¢ 9 =1—g. (75)

The consumption allocations are given by

Eh _ Uk Ef Uf v —
C1 = Gy = O @ and i1 = crqr = (1= 0r41) M (76)
«Eh __ xUh * — «Bf  xUf _ px *  —

1 = i1 = (L= 0iy)qgam and i = i = 0. (77)

Employment allocations satisfy n = n* = n where
g(mn=1.

Proof. Each government takes the transfer received by its unemployed agent from the central
monetary authority, A7, as given. The first order conditions from the agents’ maximization

implies an optimization problem for the home government of
IE%XE {qt In (ItE) +(1—q)ln (ItU) —0In (pry1) — (1 — 5) In (p:;rl)} (78)

E — s s_ 4t AP
s.t. I :ptn<1—7't) I —ptnTtl_qt—i-l_qt.

(79)

The first-order condition for the home government implies I” = IV. Using this condition, the

home and foreign tax rates are given by

AS A*S
( % tPtQtn ! ( ) ! pegrn

Given this dependence of taxes on money transfers, the central monetary authority solves

maXE{qtln (I ) +(1—¢)n (]tU) +¢; In (]t*E> +(1—¢)n (]t*U)
—In (pi41) —In (P:H)} (80)

s.t. IF = pm (1 - Tf) IV = ptm'fl 4 AP

1* = pm(l-7%) RV =pmrts ftq + 478 (81)
AS A*S
S t *S * * t
o= U-@)-a—— 1777 =0-¢)-¢G
' 1-a) "peaim e

The first-order conditions are

1 dpi+1 1 dpt+l L 0 1 dpt+1 1 dpia 1

IV dAY p, dAS pr LU dASpr dAS p,

= 0.
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From market-clearing conditions, we find

Pe41Gs+170 = {Qté[tE +(1—q) 01 +q; (1 - é) LGP+ (1—q) (1 - é) It*U} :

Hence _ —
dpi1 _ 7 and dpi11 _ 1-0
dA? Gi+1M dAYS qam

and similarly B B
dA; QM dA; qi41M

Then, taking the values for the tax ratios into consideration, the first-order conditions of the

central bank become

1 [ 1—-0

oy S oy T T O’ <82)
P + Aj Q+1MPr GNP}
1 [ 1—-6

— = 0. (83)

pimgt + A @ amp; G

We guess AY = A = ( is a solution and show it is consistent with the first-order conditions.
If AY = A = 0, we have seen that the solution of (78) subject to (79) implies that
the individual governments will equate incomes irrespective of employment status. With

A% = A = 0, this equality of incomes requires
mn=0-a) 1°=01-q). (84)

The consumption and employment allocations for home agents are then obtained by evaluat-
ing (24), (25) and (26) given these policy choices. Similar expressions hold for foreign agents.
|

PROPOSITION 5.. The difference in expected utilities achieved in a strong monetary union
and a flexible exchange rate world economy with multiple currencies is always positive and

equals

0
)]- (85)

1—
ASF = VS — VF =F {9t+1 In (@) + (1 — 9t+1) In <%gl>}

~ 1/2xvar(9)|

Proof. This expression for Agrp comes directly from the difference between (20) and (33).
Taking the second-order Taylor approximation of this expression, this gain associated to a

strong monetary union is

ASF:%*var(H)[gjL(l_g)
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Agp > 0 if var() > 0 because 8 € (0,1). ®

PROPOSITION 6.. With 0 = %, there is a symmetric equilibrium in which all income taxes

are zero and AV = 2(qt(;§i)1)Dt_1, AW = Z(qirqui)l)Df_l and Dy = D; for all t.

Given the expressions for consumption levels and using the fact that n, = 7, the

maximization problem of the home government can be rewritten as

Tfurll’a&a/ {qt mIF+(1—g)Ini’ —0lnp, — (1—-0) Inp; , + )\T};V} (86)
— 1 —
s.t. ItE = pn (1 - T?) [tU = ?Qt [ptanVqt + AZV} (87)

where X is the multiplier associated with 7} > 0. In this optimization problem the home
government recognizes the effect of its policies on the equilibrium prices.

The market clearing condition, (39), can be written as

— I —~ I I —~ I
1=0—+(1-6)-+ 1=0-2 1-6)— 88
5~ (1-9) 3 5+ (1-9) 5 (8)
where D; (Dj) i8 pey1@7 (Pjaqian), It = ¢If + (1 — @) I and I} = ¢ ;" + (1 — ¢) ;Y.
Using these market clearing conditions, the derivatives of prices with respect to the transfers

are

8pt+1 l—qt E — 6p:+1 l_q: E 1 _ g
N i oAy g
Pi+1 Pi+1 D, Pit1 Dit1 Dy

The effect of tax rate variations on prices is zero since spending is independent of the distri-
bution of income within a country.

Using these results, the two first-order conditions for the home government are

n (1- n
—Qtp;nJr( Qt)ft TR N (89)
I I
N\ 2
1 7 1-16
—| =+ 7( ) = 0. (90)

o \D. D
With § = 1/2, (88) implies D; = D; for all t. Further, these conditions imply that
D+ D; =1+ I. (91)
Using (90) and the analogous condition for the foreign country,

I =1% > D,
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since 0” + (1— )% < 1. Hence, for (91) to hold,
I <D, and IL'*¥ <Dj.

This implies that the employed in each country have lower nominal income than the unem-
ployed. Thus in order for (89) to hold, as well as the analogous condition for the foreign
country, A > 0 and \* > 0. So, tax rates must be zero in both countries.

Because 7, and 7} are equal to 0, given the definitions of the monetary transfers, and
0 = 1/2, the first order conditions with respect to AY and A" simplify to

1—q 1[ Lo, 1_0
AV 4 | qalpes1 GG MDF

1—q;<_1[ Lo, ]:0

w = * o
A} 4 | G1pig1  qEATPE

The market clearing conditions are

Pt = Epg {a01] + (1= q) 01 +qf (1—0") ;¥ + (1 - ¢;) (1 —6") ;"]
Piin™ = FEop {Q:HI:E +(1=g) LY +a(1—0) 17+ (1 —q)(1—0) ItU} :

When 6 = 1/2, these become
* * —_— 1 *
Pt+14t+11 = Ppi1Qea M = B [Mt + AXV + Atw] :

The first-order conditions for the national governments’ problems can be written

1—¢q 1 1 1—gqf 1

1
i == ) 92
Al 2 Gt+1MPe1 ATV 2 Gt1Mpe1 (92)
This implies
1 *
AXV:2(1_Qt)'§[Mt+AZV+AtW}~
Finally we get reaction functions
1— 1—gqf
AV = ' [Mt I A:W} AW = *CIt : [Mt + AtW} _ (93)
4t 4y
The Nash equilibrium of the game is then given by the following;:
1— 1—gqf
AV =~ =0y A= Ty (94)

e e

This completes the proof as 2D, 1 = M;. R

PROPOSITION 7.. If the variability of the taste shock is sufficiently small and ¢ and §* are
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sufficiently below 1, then Vyy < Vg. If ¢ and q* are near 1 and the variability of taste shocks
1s large enough, then Viy > V.

Proof. Suppose that the variance of 6 is 0 and ¢ and ¢* are below 1. Recall that in this
case, Vr = Vg: welfare in the multiple currency environment is the same as that obtained
in a strong monetary union. In the weak monetary union regime, consider a policy for
each national government which equates the incomes of employed and unemployed agents.
For the home country, if the period ¢ deficit is set at (1 — ¢;)D;—1/q;, then the income
of a representative, generation ¢ unemployed agent will be p;n, the same as an employed
generation ¢t agent. But, Proposition 6 implies that the equilibrium deficit is higher than
(1 — ¢)Dy_1/qs so that, as shown in the proof of that proposition, IF < IV. Therefore
risks are not shared efficiently, and the equilibrium expected utility is less than Vs. Hence,
Vi > V. By continuity, Vi > Vjy if the variance of 0 is sufficiently small.

If ¢ and ¢* are equal to 1 and the variability of taste shocks is positive, then by
Proposition 6 neither country runs a deficit. Because the money supply is constant, Vi = V.
But, due to the taste shocks, Vs > Vg from Proposition 5 so that Vi > Ve, By continuity,
this holds if ¢ and ¢* are near 1. H
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