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Abstract

Assuming a two-country economy with labor migration and efficiency wages, we investigate
which of the two regimes—inter-government monetary cooperation between two independent
monetary authorities or centrdization of monetary policies by asingle monetary authority under
amonetary union—is advantageous under certainty and under supply or demand shocks. We
show that the utility of the monetary authority does not differ across regimes under certainty,
whereas centrdization of the monetary policies under a monetary union tends to be
advantageous to the monetary authority if a two-country economy is subject to supply or
demand shocks. Further, we adso show that the utility of workers does not differ across
regimes under certainty and under supply or demand shocks. This suggedts that in actud
economies, which are interdependent on account of labor migration and are liable to be affected
by shocks, centrdization of the monetary policies under a monetary union appears to be
preferable to inter-government monetary cooperation between the two independent monetary

authorities.
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1. Introduction

This paper deds with monetary policy games in a two-country economy characterized by
international migration of labor and efficiency wages. We compare the two regimes, i.e,
inter-government monetary cooperation between the two independent monetary authorities and
centralization of the monetary policies by a single monetary authority under a monetary union,
and atempt to show that forming a monetary union and centraizing the monetary policies may
prove to be advantageousif atwo-country economy is subject to shocks.  On the other hand, in
the absence of shocks, even if the two countries do not form amonetary union, inter-government
monetary cooperaion gives the monetary authority and the workers the same utilities as those
attainable under amonetary union.

Currently, it is impossible for many monetary authorities to ignore policy interdependence
among countries.  Thisis because countries have become increasingly interrelated not only on
account of the growing volume of internationd trade of goods and flow of financid capita but
also on account of the growing mobility of labor across borders.

Therefore, monetary policies are often decided upon cooperatively among countries without
affecting the independence of the monetary authority of each country.  In some cases, however,
countries form amonetary union and centrdize their monetary policies.

Needless to say, the question with regard to the optima monetary regime in interdependent
economies is not new. Studies pertaining to this question have produced a vast amount of

literatures*  Hamada (1976), Oudiz and Sachs (1984), Canzoneri and Henderson (1988, 1991),

'See Persson and Tabdlline (1995) and Daniels and VVanHoose (1998) for an overview on this

issue.



and Lewis (1989) are afew examples of the early contributors.  Some argue that cooperation is
preferable to non-cooperation, whereas others, such as Rogoff (1985), argue that
non-cooperation is preferable to cooperation.  Cooley and Quadrini (2003) studied the optimal
monetary policiesin atwo-country economy under two regimes—multiple currencies controlled
by independent monetary authorities and common currencies controlled by a centraized
monetary authority.  Pappa (2004) compared the three regimes, i.e, cooperation,
non-cooperation, and monetary union in order to invesigate the implications for
macroeconomic stability and its welfare properties by assuming a two-country economy with
monopolistic competition.  Since the conclusions with regard to the optima monetary regime
depend on the type of economy that we am to andyze, they are not uniform.

Although previous studies on the optima monetary regimes assumed various types of open
economies, they did not pay sufficient atention to the mohility of labor. Many of the open
macroeconomic models used for the andyses of monetary policy games in interdependent
economies overlook the possibility of international migration.

In contragt with the previous andyses, Agiomirgianakis (1998) assumed a symmetric
two-country economy where the workers are assumed to migrate between the two countries due
to the differences in red-consumption wages (homind wages divided by the consumer price
index).2

He showed that under the possibility of international migration of labor, inter-government

’See dlso Agiomirgianakis (1996, 1998, 1999, 2000); Agiomirgianakis and Zervoyianni (20013,
2001b); and Shimada (2003, 2004, 2005a, 2005b) for the analyses of monetary policy games

and internationa migration in open macroeconomic models.



monetary cooperation may prove to be advantageous.  In particular, he reveded the fact that
the utility of the monetary authority is likdy to be higher when there is inter-government
monetary cooperation rather than non-cooperation, whereas the utility of the workers does not
differ acrossregimes.

In order to obtain this result, Agiomirgianakis modeled labor markets by assuming labor
unions and determined nomina wages and employment in the same manner as that assumed in
the monopoly union modd.®  He adso modeled a symmetric two-country economy thet is not
subject to any shocks.

His result suggests that under the possibility of internationa migration of labor, it would be
preferable for the monetary authorities of the two countries to cooperate with each other*  We
may infer the following from hisresult.  The monetary authority and the workers may be able
to attain even higher utilities by centralizing the monetary polices under a monetary union since
policy centralization under amonetary unionisamore direct manner of cooperation.

However, we cannot immediately deduce the above implication from his result. This is
because in his mode, the monetary authority of each country does not lose its independence
even under inter-government monetary cooperation and each country has its own currency and
money market. Agiomirgianakis did not deal with the case where the two countries form a

monetary union and one common monetary authority centralizes the monetary policies of the

3See Dunlop (1944) and Oswad (1985) for the monopoly union model.
“Shimada (2005b) extended his analysis by assuming efficiency wages, i.e., the non-shirk model
(Shapiro and Stiglitz 1984), and showed that inter-government monetary cooperation may prove

to be advantageous not only to the monetary authority but o to the workers.



two countries.

Therefore, assuming a two-country economy with labor migration, this paper compares
inter-government monetary cooperation between the two independent monetary authorities and
centraization of the monetary policies by a sngle monetary authority under a monetary union,
and attempts to ascertain which of the two regimes is advantageous to the monetary authority
and the workers.  Doing this will enable us to reved the monetary regime that gives higher
utilities to the monetary authority and the workers.

For this purpose, we assume efficiency wages, i.e,, the non-shirk modd, rather than labor
unions, in order to modd labor markets, since in redlity, labor unions are not dways influentia
in the determination of nominal wages and employment and are exogenous factors®  We dso
assume that a two-country economy may be affected by supply or demand shocks.  Shocks are
included in our modd not only because actud economies are often subject to shocks but dso
because their existenceis|likely to change the ranking of lternative regimes®

We demondtrate that if atwo-country economy is not subject to any shocks, the utilities of the
monetary authority and the workers are the same under both inter-government monetary
cooperation and a monetary union.  This can be explained as follows.  In the absence of any

shocks, the money market equilibrium conditions are virtualy the same in the two regimes,

>Efficiency wages in open economies with labor migration are, of course, not new.  Assuming
a dud labor market with efficiency wages, Carter (1999) andyzed the problem of illega
migration and Mller (2003) investigated the effects of migration on asmall open economy.

®Agiomirgianakis and Zervoyianni (2001b) is one of the few studies that embrace shocks and

examine their effectsin an open economy with labor migration.



gnce the economic dructures of the two countries are symmetric in both regimes.  This
suggeststhat the structurd equations are virtudly the sameinthetwo regimes.  Moreover, even
if the two countries do not form a monetary union, under the possbility of internationa
migration of labor, they can eiminate the negative effects arisng from macroeconomic
interdependence through migration flows by cooperating with eech other.  Therefore, if thetwo
countries are not affected by shocks, cooperation between the two independent monetary
authorities enables the monetary authority to attain the same utility as that under a monetary
union. Moreover, the workers utility does not differ across regimes, since ther utility is
dependent on the expectation of the consumer price index, which is the same under the two
regimes.

We aso demondtrate that if a two-country economy is subject to supply or demand shocks,
centralization of the monetary policies by a Sngle monetary authority under a monetary union
may prove to be advantageous. This is can be explained as follows  Even if two countries
are affected by shocks, cooperation between the two independent monetary authorities increases
the utilities of the monetary authority and theworkers.  However, if two countries are subject to
shocks, the economic structures of the two regimes are different.  If two countries are affected
by supply shocks, unemployment is more varigble (has a larger variance) under a monetary
union, whereas the consumer price index is more variable under inter-government monetary
cooperation. If they are affected by demand shocks, both unemployment and the consumer
price index are more variable under inter-government monetary cooperation.  Therefore, under
supply or demand shocks, if the monetary authority gives sufficient importance to the stability of
the consumer price index, it can atan a higher utility by forming a monetary union and

centralizing the monetary policies.  Moreover, the utility of the workers does not differ across



regimes, Since the expectation of the consumer priceindex isthe samein both the regimes.

Our andysis has the following implications.  If the two countries are not subject to any
shocks and labor migrates between them, there is no need for them to form a monetary union.
On the other hand, if they are affected by shocks and international migration of labor is possible,
it would be preferable for both the countries to form a monetary union and centraize the
monetary policies.  Therefore, the question of whether the monetary authority of each country
should retain its independence or whether the two countries should form a monetary union
depends on the existence or non-existence of shocks.

The remainder of the paper is organized as follows. Section 2 presents a two-country
macroeconomic mode with labor migration and efficiency wages. The manner in which the
workers migrate between the two countries will be assumed. Since a firm in each country
cannot perfectly detect shirking by the workers, it sets nomina wages in a manner that would
prevent shirking. Section 3 deds with a two-country economy under certainty, and we
compare the utilities of the monetary authority and the workers under inter-government
monetary cooperation between the two independent monetary authorities with those under a
monetary union with a angle monetary authority. A two-country economy is affected by
supply shocks in Section 4 and demand shocks in Section 5, and the utilities of the monetary
authority and the workers in the two regimes are compared.  Section 6 presents the concluding

comments.

2. TheModd
We assume a two-country economy.  The home and foreign countries are interdependent on

account of internationd trade of goods and internationa migration of labor.



We assumetwo cases.  In one case, each country has an independent monetary authority and
both the countries have different currencies.  In this case, each country has amoney market and
the monetary authority of each country can manipulate the stock of currency in each country.
In another case, the two countries form a monetary union and they have a common monetary
authority and a common currency. In this case, the two countries have a common money
market and the common monetary authority manipulatesthe stock of the common currency.”

In ether case, there are workers and afirm in eech country.  The workers are not organized
into labor unions and are assumed to migrate between the two countries.

Each country’s firm demands labor for producing a sngle type of product. Since the firm
cannot perfectly detect shirking by workers, it sets nomina wages in a manner that would

prevent shirking, treating the workers' effort and the money stock as given.

"In this paper, we assume that the monetary policy decided by a common monetary authority
affects the two countries through a common money market. However, thisis not the only way
to modd a two-country economy and the monetary policy under a monetary union. By
extending atwo-country verson of the Alesnaand Tabdlini (1987) model, van Aarle and Huart
(1999) andyzed the interaction of monetary and fiscd policies under the Economic and
Monetary Union (EMU). In ther modd, the European Centrd Bank (ECB) redistributes
seignorage revenues (the increase of the European base money) between the two countries
according to the percentage of shares they hold in the ECB.  These redistributed revenues are
included in the government budget condraints of the two countries.  Accordingly, the monetary
policy decided by the ECB is rdaed to the two countries through the government budget

condraint of each country.



The home (foreign) country’s product is not only demanded in the home (foreign) country but
aso in the foreign (home) country, where it is exported. The products produced in the two
countries are imperfect subdtitutes, and there are no financia capital movements between the
two countries.

The dructure of a two-country economy is summarized by Equations (1)—(7). These are
smilar to those employed by Jensen (1993), Zervoyianni (1997), Agiomirgianakis (1998), and
Shimada (2004, 2005b). However, they did not ded with a case where the two countries form
amonetary union.  In contrast to these previous studies, this paper utilizes these equations to
describe the two-abovementioned cases.  Moreover, in this paper, atwo-country economy may
be affected by supply or demand shocks®  Variables are expressed in logs, unless specified
otherwise. Variables without the asterisk represent the home country and those with the

adterisk represent the foreign country.

y=al+u, y =a +u, O<a<l (1)
1 1 1 . 1 . « 1 .
I:—E(w— p)+1_alna+1_au, I :—E(w—p)+ﬁlna+u. 2
Z=ex+p - p. ©)]
y—y =bz, b>0. 4
q=p+cz, g =p —cz 0<c<l2. (5)
W, =W-0, W,=W —( . (6)
m'=p+y+v, mi=p +y +Vv. 7

Equation (1) presents the production functions, where y represents output, | represents

the employment level, and a is a congtant not expressed in the log. Production may be

#Canzoneri and Henderson (1991) incorporated productivity disturbances into the production
functions and demand disturbances into the demand for goods.  As we will do in this paper,
they assumed that disturbances are asymmetric in the two countries, dthough productivity

disturbances were assumed to be symmetric in Canzoneri and Henderson (1938).



subject to supply shocks, which are represented by random varidbles u and U™ with zero
mean and vaiance 7. ® They are assumed to be independent of each other.  All agentsina
two-country economy have to make decisons with regard to migration, labor supply, labor
demand, and the money stocks, prior to the redization of these shocks. They know only the
means of these variables when they make their decisons.

Equation (2) presents the labor demand functions, where w represents nomina wages and
p representsthe product price.  They are derived from profit maximization of each country’s
firm.

Equation (3) defines the red exchange rate z.  In a case where each country has an
independent monetary authority and its own currency, the nomind exchange rate, i.e,, the home
currency price of the foreign currency, ex changes in response to the changes in the trade
baance. In another case where the two countries form a monetary union and have a common
currency, exchange rate changes are ruled out by definition, i.e, ex=0. Insuchacase z
can be interpreted as a rdative price of the foreign country’s product to the home country’s
product.

Equetion (4) presents the equilibrium condition of the trade baances, where b isa congtant
not expressed inthelog.  The changesin the red exchange rates are assumed to have stronger
effects on the trade baance than the changes in the difference between the two countries

national products, suchthat b>1.2°  In acase where the two countries form amonetary union

%Under certainty (Section 3) and under demand shocks (Section5), u and U’ are assumed to
be zero.

10See Shimada (2004), footnote 3, for the economic interpretation of b.



and have a common currency, Equation (4) can be considered as the demand functions for each
country’s product, according to which, the demand for the home (foreign) country’s product
increases with increasesin the foreign (home) country’s nationa product and the relative price of
theforeign (home) country’s product to the home (foreign) country’s product.

Equation (5) defines the consumer price index q, where ¢ isa constant not expressed in
the log™  In the case of two independent monetary authorities, the home (foreign) country’s
consumer priceindex isawelghted average of the price of the home (foreign) country’s product
and the home (foreign) currency price of the foreign (home) country’s product.  Inthecaseof a
monetary union, it isaweighted average of the prices of the two countries products.

Redl-consumptionwages w, are defined by Equetion (6).

Equation (7) presents the money demand functions. Money demand may be subject to
demand shocks, which are represented by random varisbles v and v’ with zero mean and
vaiance c’. 2 They are assumed to be independent of each other and aso to be independent
from u and u’. All agentsin atwo-country economy know only the meansof v and v’
when they make decisions about migration, labor supply, |abor demand, and the money stocks.

Equation (7) enables us to define the money market equilibrium conditions as follows.  In
the case of two independent monetary authorities, the money markets are in equilibrium if each

country’s money demand is equa to the stock of each country’s currency.  On the other hand,

"Residents of the home (foreign) country are assumed to have a preference for the goods

produced in the home (foreign) country, suchthat 0<c<1/2.

2Under certainty (Section 3) and under supply shocks (Section 4), v and V' are assumed to

be zero.

10



in the case of amonetary union, the money market isin equilibrium if the sum of two countries
money demand isequa to the stock of acommon currency.

We assume that the workers migrate between the two countries due to the expected red-
consumption wage differentidls.  Under uncertainty, red-consumption wages are affected by
supply or demand shocks.  In such acase, as mentioned before, the workers have to make their
decisonswith regard to migration prior to the redlization of these shocks.  For thisreason, their
decisons with regard to whether or not to migrate do not depend on the red-consumption wage
differentids, but on their expectation with regardsto the wages.

This assumption leads to the following definitions of the effective labor forces | " :
|" =1 +d(Ew, — Ew)), (8.1)
1" =1" +d(EwW —Ew), I =1, (8.2)

where |, which is a postive congtant, denotes the domestic labor force in the absence of
migretion, i.e., the initid labor endowment, E denotes the expectation, and d, which is a
positive congtant not expressed in the log, measures the sengitivity of migration flowsto changes
in the expected red-consumption wage differentids.  Equations (8.1) and (8.2) say that, for
example, if the expected red-consumption wages in the home country are higher than those in
the foreign country, then the native workers of the foreign country migrate to the home country
by d(Ew,—Ew), and thereby the home country’s effective labor force increases in
comparison withitsinitial labor endowment.

The firm in each country sets nomina wages in a manner that would prevent shirking by the
employed workers (Shapiro and Stiglitz, 1984) since, as mentioned before, each country’s firm
cannot perfectly detect whether or not the workers are shirking.

If a representative employed worker in each country does not shirk, his ingtantaneous utility

11



can be measured by the expected redl-consumption wages minus effort.  On the other hand, if
he does shirk, his ingantaneous utility is measured by the expected red-consumption wages.
However, in such a case, he is detected and fired at the probability p, where 0< p <1.
This probaility isassumed to be the same between the two countries.  In addition, some of the
employed workersin each country may separate from their jobs, evenif they are not fired on the
grounds of shirking. This separation rate, which is defined as the ratio of separations due to
reasons other than shirking to the number of employed workers, is given by [, where
0< B <1. Thesgaration rateisassumed to be the same between the two countries.
The expected lifetime utility of a representative employed shirker in the home country V2>

is,

Ve = Bw, +(B +p)(V, —Ve), ©)
where r isthe discount rate, which is assumed to be the same between the two countries, and
V, isthe expected lifetime utility of a representative unemployed worker in the home country.

Equation (9) can be rewritten as,

_ Bw, +(B +p)W

A
r+pg+p

9)

On the other hand, the expected lifetime utility of a representative employed non-shirker in
the home country V' is,

vy = Ew, —Ine+B(V, -V7), (10)

where e>1, and e, which is not expressed in the log, is effort exerted by a representative

employed non-shirker in the home country. In this paper, the levd of effort is given

12



exogenoudy and does not change throughout the andysis™  The level of effort exerted by a
representative employed non-shirker is assumed to be the same between the two countries, i.e,

e=e. FEquaion (10) canberewritten as,

_ BEw, —Ine+ BV,

VN
. r+p

(10)

The employed workers in the home country may or may not shirk based on a comparison of
V& and V2. Inorder to prevent them from shirking, the firm in the home country hasto set
nomina wages that are sufficiently high to ensurethat V' >V.°.  However, because there is
no reason for the firm in the home country to pay more than what is essentid to diminate
shirking, it will st nominal wages such that V' =V2(=V,). The following is obtained by

subgtituting Equations (9') and (10') into this condition:
EWC=rVU+(r+B+p)|n?e. (1)
Inturn, V,, isgivenby,
rv, = EIn[%J +o (Vg —Vy), (12

where W isthe unemployment benefit in the home country, which is a constant not expressed

inthelog, Q=expqg, and a, whee 0<a <1, isthe accesson rate, which is defined as

BThis is a smplifying assumption. However, the andysis will be more generd if the
employed workers determine the leve of effort in such away that their expected lifetime utility
IS maximized, given the nomind wages set by the firm. See Shimada (2005b) for the

determination of the optimal leved of effort.
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the ratio of new hires in the home country to the number of workers unemployed in the home
country.  The accession rate is assumed to be the same between the two countries.

In order to smplify the andyss, we assume that there are no separations or accessons, i.e,
B=0=0 adthat W=W"=1." Substituting these assumptions into Equations (11) and

(12), nomina wagesin the home country are derived asfollows.

w= [1+ lene (13.1)
p

Equation (13.1) suggests that nomind wages in the home country increase with increases in the
efforts of the employed workers in the home country and decrease with increases in the
detection probability.”

The expected lifetime utility of a representative employed worker in the home country under

the non-shirk condition takesthe form of,

YCarter (1998) made a similar assumption.  He assumed that workers in the high-wage sector
neither quit nor are separated from their jobs.  Thisimplies that there are no new hires in that
sector, snce, in steedy date, the number of the workers separating from their jobs due to reasons
other than shirking must be equal to the number of unemployed workersfinding the jobs.

BGiven the efforts of the employed workers in the home country, nominal wages in the home
country do not change, which implies that migration has no effects on nomina wages. This
comes from the assumption B =a =0. Without this assumption, in steady state o will be
determined to satisfy PL=o (L' —L), where L=expl and L' =expl’. In this case,

migration islikely to affect nomina wages, snce o changeswith migration.

14



v, -£d, Ine (14.2)

Equation (14.1) says that under the non-shirk condition, the expected lifetime utility of a
representative employed worker in the home country decreases with increases in the home
country’s expected consumer priceindex.’®

By a amilar argument, nomina wages and the expected lifetime utility of a representetive

employed worker in the foreign country are obtained asfollows:

W = (1+ LJlne*, (132)
p
v -_Ea  Ine (14.2)
rp

According to Equations (13.1), (13.2), (14.1), and (14.2), the nomind wages of the home and
foreign countries are the same and the expected lifetime utility of a representative employed
worker is symmetric between the two countries.™’

We assume that each country wants to attain full employment and the consumer price index
target.  Accordingly, if the monetary authorities of the two countries are independent, they have

thefollowing utility functions:

Vo, =—E{(1-1")} -hE(g®), h>0, (15.1)
Vea=—E{(I"=1"")’} —hE(q"), (152

where h, which isacongant not expressed in the log, reflects the rdative weight assgned by

the monetary authorities to the consumer price index as againgt employment.  Equations (15.1)

Under the non-shirk condition, the expected lifetime utility of a representative unemployed

worker in the home country is — Eq/r .
Y"The expected lifetime utility of arepresentative unemployed worker is also symmetric between

the home and foreign countries.
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and (15.2) say that monetary authorities didike deviations of the actua levels of employment
from the effective labor forces, i.e., unemployment, and changes in the consumer price index.*®
The above-mentioned equations can be rewritten as the functions of means and variances of

unemployment and the consumer price index.

Vo, =—{E(l -1")}?—h(Eq)> —Var (I -1") —hVar (q). (15.1))
Vo, ={E(" =1")}*~h(Eq’)2 -Var(l" -1"") - hVar (q). (152)

In the case of two independent monetary authorities, we focus our andysis on the
inter-government monetary cooperation regime, where the monetary authorities of the home and
foreign countries manipulate the stock of the two countries currenciesin such amanner that the
sum of their utilitiesis maximized.”

On the other hand, if the two countries form a monetary union and have a sSngle monetary
authority, the monetary authority’s utility function is Ve, +V,, and the monetary authority

attemptsto maximizeit by controlling the stock of acommon currency.

3. The Economy under Certainty

In this section, we assume a two-country economy without any shocks, i.e, u, u’, v, and
v are zero, and we compare the utilities of the monetary authority and the workers under
inter-government monetary cooperation and amonetary union.

Since the two-country economy is not subject to any shocks, the utility functions of the

monetary authorities (Equations 15.1 and 15.2) under inter-government monetary cooperation

81 order to smplify the analysis, the consumer priceindex target is assumed to be zero.
BUnder inter-government monetary cooperation, independent monetary authorities might have

anincentiveto cheat. However, we do not assume such apossibility.
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can berawritten as,

Vea =—(1 =1")* ~he?,
Voa=—("=1"")2~hq”.

Under inter-government monetary cooperation, as mentioned before, since each country hasa
money market, the money markets in the home and foreign countries without demand shocks
arein equilibrium if the following conditions are satisfied:

m=p+y, m=p +Y, (16)
where m and m  denote the home and foreign countries money stocks under the two
independent monetary authorities.

Structura equations under inter-government monetary cooperation, i.e., Equations (1)<6) and
(16), where u, u’, v,V =0, can be solved for 1,1, y,y, p,p, 20,9, W, ad w,

asfunctionsof w, m, and m'.%®

| =m-w+Ina (17.1)
I"=m —w+Ina. (17.2)
y=a(m-w)+alna 7.3
y =a(m —w)+alna. (17.4)
p=(0-am+aw-alna. (17.5)
p =(l-a)m +aw-alna (17.6)
z:%(m—m*). (17.7)
q:[l—a+%)m—%m* +aw-alna. (17.9)
q :(1—a+%jm* —%m+ aw-alna. (17.9)
W, :—(1—a+ %]m+%m* +(@1-a)w+alna. (17.10)

PStructural equations are the same as those of Shimada (2005b).  Henceforth, w=w" will be
used for the derivation of the reduced form equations.  The equdity of nomina wages in the

two countries comesfrom Equations (13.1) and (13.2).
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W, :—(1—a+ %]m* +%m+(1— a)w+alna. (17.12)
Since the monetary authorities in the two countries cooperate with each other, they will set
their money stocks such that the sum of thelr utilitiesis maximized, i.e., they will solve,
max Vo, +V,, subjectto(17.1), (8.1), (17.10), (17.11), (17.8), (17.2), (8.2), and (17.9).*
The first order conditions imply that m=m.% This gives us the following relaion

between the consumer price index and unemployment:

1

~ha) (1=1"). (18)

q =
Utilizing Equation (18), the money stocks under inter-government monetary cooperation

without any shocks are derived asfollows:

— {1-ah(1-a)}(1+r/p) In621+ h(l-a)alna (= m'ee
1+h(1-a)

o 20)” (19)
Equation (19) shows that the money stocks do not depend on the sengtivity of migration flows
to changes in the expected red-consumption wage differentids.  This is because the monetary
authorities are aware of the fact that the influence of a domestic monetary expansion for
reducing unemployment through the induced fdl in the effective labor force will be offset by an
equa expanson abroad. Accordingly, the monetary authorities do not utilize monetary
expangons to induce migration flows and thereby to reduce unemployment. Therefore, as
suggested by Agiomirgianakis (1998), macroeconomic interdependence through migration
flowsisnot operative.

Unemployment and the consumer priceindex are given asfollows:

2l =|" =Ina isassumed throughout the paper.
“The same money stocks in the two countries suggest that z=0, y=y', and p=p.

Accordingly, evenif the two countries have different currencies, under certainty, ex=0.
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_h@-a){-@+r/p)Ine+alna}
- 1+ h(1-a)?
-(@1+r/p)Ine+alna ,
~ 1rh(l-a)? =

|1 =1 ] (=[I -17]'° ), (20)

u,u’,v,v =0

q=q = o) (21)
The utilities of the monetary authority and the employed workers under inter-government
monetary cooperation without any shocks can be caculated by subgtituting Equations (20) and
(21) into Equations (14.1), (14.2), (15.1), and (15.2).2
Under a monetary union, as mentioned before, since the two countries have a common
money market, the money market without demand shocks is in equilibrium if the following
condition is satisfied:
m" =p+y+p +Y, (22)

where m"Y  denotesthe money stock under amonetary union.
Through appropriate subgtitutions, the model of Equeations (1)<6) and (22), where ex=0
ad u,u,v,V =0, can be solved for 1,1, y,y, p.pP,29q,w,, ard w, as

functionsof w and m"".

MU

=1 =" _wtlna (23.1)
y=y =gmMU —aw+alna. (23.2)
p= p*=q=q*:_7amMU +aw-alna. (23.3)
z=0. (234)
W, =W, :—1_Tam“"U +(1-a)w+alna (235)

If the two-country economy is not affected by any shocks, the difference in the two countries
nationa products depends only on the difference in the two countries product prices, as

suggested by Equations (1) and (2), since nomind wages are the same in the two countries.

*The expected lifetime utility of a representative unemployed worker in the home and foreign

countries can be cal culated by substituting Equation (21) into — Eq/r and Eq’/r.
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This implies that even under a monetary union, the product prices and thereby the nationd
products are the same in the two countries, since, in Equation (4) with ex=0, both the
difference in the two countries national products (the left-hand side) and the redl exchange rate
(the right-hand sde) depend only on the difference in the two countries product prices.
Consequently, the two countries have the same money demand, suggesting that the right-hand
Sde of Equation (22) can be rewritten as 2(p+Y). In addition, the money stock under a
monetary union m"Y is equivaent to the sum of the two countries money stocks under
inter-government monetary cooperation, i.e, m+m (=2m). Asaresult, the money market
equilibrium condition under a monetary union can be rewritten as 2m=2(p+y). This
implies that the money market equilibrium condition under a monetary union is virtualy the
same as the one under inter-government monetary cooperation.  Therefore, under certainty, we
have virtualy the same structura equations and thereby the same reduced form equationsin the
two regimes®

The monetary authority, i.e, the common monetary authority of the two countries,
manipulates the money stock in such away asto maximize V., +V,,, i.e, the countries will

lve,

Max Ve, +V;, subjectto(8.1),(8.2), (23.1), (23.3), and (23.5).
The first order condition gives us the following relation between the consumer price index

and unemployment:

1
h(1-a)

q= (-1, (24)

Equations (18) and (24) suggest that the consumer price index and unemployment are in the

#This can be understood by replacing m"" /2 with m  in Equations (23.1)23.5).

20



same relation under both inter-government monetary cooperation and amonetary union.  This
is because, as explained before, the structurd equations and the utility function under amonetary
union are virtudly the same as those under two independent monetary authorities.

Utilizing Equation (24), the money stock under a monetary union without any shocks is

derived asfollows:

VT 2{1-ah(l-a)}(@+r/p)Ine+h(l-a)alna]
- 1+ h(1-a)?

(=m"W ). (25)%

uu’,v,v' =0
Equation (25) suggests that the money stock does not depend on d.  This is because the
monetary authority does not utilize monetary policies to induce migration flows and thereby to
reduce unemployment.  Therefore, macroeconomic interdependence through migration flows
IS ot operative under amonetary union.

Unemployment and the consumer priceindex are given asfollows:
_ h@-a){-@+r/p)Ine+alna}
1+ h(1-a)?
_—(@+r/p)Ine+alna
1+ h(1-a)?

R

(E[l _If]MU

), (26)

u,u’,v,v' =0

(E MU

q= q* - uu’ ,v,v':O)' (27)
Equations (20), (21), (26), and (27) suggest that, without any shocks, there is no difference
between inter-government monetary cooperation and a monetary union with respect to

unemployment and the consumer price index.

Thisimpliesthat,
* *
VlGC :V 1IGC =VMU :V MU
PA uu v =0 PA uu™ vy =0 PA uu vV =0 PA  luu vv=0'
*|GC MU *MU
V 1IGC :V — — ]
E  |Juu vv=0 E u,u* v,V =0 E uuvv=0 E u,u” v,V =0

Therefore, V,, +V;, and the tilities of the employed and unemployed workers do not

25 ..MU
uu’,v,v =0

IGC

u,u’,v,v =0
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differ under inter-government monetary cooperation and a monetary union.®  In other words,
under certainty, the monetary authorities and dl the workers can attain the same utility in either
regime.

This result can be explained asfollows:  Since the economic structures of the two countries
are symmetric in ether regime, they have virtudly the same economic gructure in the two
regimes under certainty, regardless of whether each country has a money market or the two
countries have a common money market. Moreover, even if each country has an independent
monetary authority, by cooperating with each other, the two countries can diminate the negetive
effects on the utilities of the monetary authority and the workers arisng from macroeconomic
interdependence through migration flows, i.e,, the higher consumer price index due to the
monetary expansion to induce migration flows and thereby to reduce unemployment.  This
enables the monetary authority and the workers under inter-government monetary cooperation

to achieve the same utilities as those achieved under amonetary union.

4. The Economy under Supply Shocks

In this section, the two-country economy is assumed to be subject to supply shocks, i.e,
u,u #0,v,v =0, and we compare the utilities of the monetary authority and the workers
under inter-government monetary cooperation and amonetary union.

Structurd equations in the inter-government monetary cooperation regime under supply

%As done under the inter-government monetary cooperation regime, the expected lifetime utility
of a representative unemployed worker in the home and foreign countries can be caculated by

substituting Equetion (27) into — Eq/r and Eq’/r.
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shocks, i.e, Equations (1)«6) and (16), where u, u" #0 and v,v =0, can be solved for

LI, Y,Y, pop,20q,w, and w asfunctionsof w, m, and m'.
| =m-w+Ina
I"=m —w+Ina.
y=a(m-w)+alna+u.
y =a(m —w)+alna+u'.
p=(1-am+aw-alna-u.
p =(l-a)m +aw-alna-u.

a * 1 *
z=—(M-m)+=(u-u).
b( ) b( )
ac ac . c C .
q=(1—a+—jm——m +aw—a|na+(—1+—ju——u .
b b b b

‘ ac) . ac c\. C
g =|1-a+— |m ——m+aw-alna+| -1+— ju ——u.
ST A S

W, =-— 1-a+ 2 m+§m*+(1—a)w+alna— 14 S s S
b b b b

W, =— 1-a+ X m*+§m+(1—a)w+alna— 1+ S+ S
b b b b

(28.1)

(282)
(28.3)

(28.4)
(285)

(28.6)
(28.7)

(28.8)

(28.9)

(28.10)

(28.12)

Equations (28.1), (28.2), (28.10), and (28.11) as well as (17.1), (17.2), (17.10), and (17.11)

suggest that the expectation of unemployment under supply shocks is equd to that of

unemployment under certainty. Similarly, Equaions (28.8) and (28.9) as wdl as (17.8) and

(17.9) suggest that the expectation of the consumer price index under supply shocksis equd to

that of the consumer price index under certainty. Moreover, the variances of unemployment

and the consumer price index are independent of the money stocks. Therefore, Equations

(151") and (15.2') suggest that utility maximization in the inter-government monetary

cooperation regime under supply shocks gives us the same money stocks as those under

certainty (Equation 19).
Thisimpliesthat,
R e I (11(=0 5 e S Ve S
(SIS s I (11(=: D e I /o
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On the other hand, the variances of unemployment and the consumer price index under

supply shocksare asfollows:

Var(l —1")'ec —Var(I"-1"")'e

=0, (31

u,u’£0,v,v =0

c)Y (cY| ,
u,u*¢0,v,v*_oz{(_1+ Bj +(Bj }Gu (32)

The utility of the monetary authority can be caculated by subgtituting Equations (29), (30),

u,u”#0,v,v =0

Var(q)lGC =Var(q*)lGC

u,u”£0,v,v =0

(31), and (32) into Equations (15.1') and (15.2'); the utility of the employed workers can be

cd culated by subgtituting Equations (28.8) and (28.9) into Equations (14.1) and (14.2).
Structurad equations under amonetary union, i.e., Equations (1)—(6) and (22), where ex =0,

u,u =0 and v,v =0, can be solved for I,1°, y,y, p,p, 20 q,w, and w, as

functionsof w, m, and m .

mMU 1 .
| = —w+Ina+ 1- (u-u). (33.1)
2(1-a) a+b(l-a)
MU
=" _wilna+ ! 1- L (U —u). (33.2)
2 2(1-a) a+b(l-a)
y=2m" _aw+alna+]——o 1 1-dal
2 2(1-a)a+b(l-a) 1l-a
a iy (333)
2(1-a) a+b(l-a)
y =2m" _aw+alna+i——2 1 1dal,
2 2(l-a)a+b(l-a) 1-a
a1y (334)
2(1-a) a+b(l-a)
p=1_—am“"“Jraw—alna—1 S S| Y R ] (33.5)
2 2|a+b(l-a) 2| a+b(l-a)
p N PSP I3 S S| TS N S| 1) (33.6)
2 2 |a+b(l-a) 2| a+b(l-a)
1 *
z=———(u-u). 33.
a+b(1—a)( ) (37
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q:lLZarrf"“Jraw—alna—E{l_—zcdrl}u—l{ 1_—2C+1}U*. (339)

2| a+b(l-a) 2| a+b(l-a)
G =1"%m" s aw-alna- > T - (33.9)
2 2 |a+b(l-a) 2| a+b(l-a)

V\é:_l_—arﬁ"'u+(1—a)w+alna+} Y| ) B Y| 13 (33.10)
2 2|a+b(l-a) 2| a+b(l-a)

W =128 | (1- g)w+alna+~ 12 -2

e
i +LU + o ———
2 2|a+b(l-a) 2| a+b@-a)

+1}u. (33.11)

If a two-country economy is affected by supply shocks, reduced form equations under a
monetary union are different from those under inter-government monetary cooperation.  Thisis
because the money market equilibrium conditions are not affected by supply shocks under
inter-government monetary cooperation (Equations 28.3 and 28.5), whereas the money market
equilibrium condition is affected by supply shocks under a monetary union (Equations 33.3 and
335). Thisimplies that the money market equilibrium condition under a monetary union is
different from the one under inter-government monetary cooperation, making the economic
sructures different in the two regimes.

However, Equations (33.1), (33.2), (33.8), (339), (33.10), and (33.11) imply that the
expectations of unemployment and the consumer price index under supply shocks are equa to
those of unemployment and the consumer price index under certainty.  In addition, variances of
unemployment and the consumer price index do not depend on the money stock.  Accordingly,
Equations (15.1') and (15.2') suggest that utility maximization by the monetary authority gives
us the same money stock as that under certainty (Equation 25). Therefore, the sum of the first

and second terms of Equation (15.1') (Equation 15.2') under supply shocks is equd to
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Vo' (Voa' )

uu vV =0 uu’ vV =0

On the other hand, the variances of unemployment and the consumer price index under

supply shocksare asfollows:

f yMU * *fy\MU (1_ b)2 2
Var( -1 =var@' =IO o = G2, (34)
u,u #0,v,v =0 u,u #0,v,v =0 2{a+ b(l_ a)}
2
. 1 1-2c
Var ()| . . =Var MUl == —=_ ! 412 35
(q) u,u #0,v,v =0 (q ) u,u #0,v,v =0 2[{a+ b(l_ a)} ]Gu ( )

The utility of the monetary authority can be caculated by utilizing Vp“f\u‘

* * )
uu vy =0

*MU
VPA

Equations (34), and (35); the utility of the employed workers can be caculated

uu vy =0
by substituting Equations (33.8) and (33.9) into Equations (14.1) and (14.2).
According to Equations (31) and (34),
Val’(| _ | f )IGC
<Var(l -1

=Var(l" -1"")'¢¢

u,u" #0,v,v" =0 u,u" #0,v,v" =0

=Var(l 1)

uu" #0,v,V = u,u" #0,v,v" =0

We can explain thisas follows.  In ether regime, the effective labor forces are not stochadtic.
Under inter-government monetary cooperation, the direct effects of supply shocks on labor
demand and the indirect effects of the supply shocks on labor demand—which take place
through the product price—offset each other, thereby making employment non-stochastic, as
shown by Equations (28.1) and (28.2). On the other hand, under a monetary union, the
domestic supply shocks directly affect the domestic labor demand. Moreover, as Equations
(33.5) and (33.6) show, not only the domestic but aso the foreign supply shocksindirectly affect

the domestic labor demand through the product price.  Thisis because the two countrieshave a

“Thisimplies that the ranking of the utilities of the monetary authority under the two regimesis
determined by the variances of unemployment and the consumer price index arising from supply

shocks.
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common money market. The direct and indirect effects of the supply shocks on the labor
demand do not offset each other, thereby making employment stochagtic under a monetary
union (Equations 33.1 and 33.2).%

According to Equations (32) and (35),

Var(q)lGC :Var(q*)lGC

u,u”£0,v,v =0 u,u £0,v,v =0

>Var(q)"™ =Var(q)"

u,u =0,v,v' =0 u,u £0,v,v =0

The above eguations can be explained as follows.  Supply shocks affect the consumer price
index through the product price and thered exchangerate. Equations (28.5) and (28.6) aswell
as Equations (33.5) and (33.6) show that the effects of supply shocks on the product price under
inter-government monetary cooperation are stronger than those under amonetary union.® On
the other hand, Equations (28.7) and (33.7) show that the effects of supply shocks on the red
exchange rate under amonetary union are stronger than those under inter-government monetary
cooperation.®  Since the effects of the supply shocks on the consumer price index through the

product price are stronger than those through the real exchange rate, the consumer price index

B\ar ()M =Var(l")" =[(1-b)*/Za+bl-a)}loc2. This is equd to

u,u”=0,v,v =0 u,u"£0,v,v" =0

the variance of unemployment under amonetary union (Equeation 34).

*Var(p)'*° =cZ. Var(p)""

u

-, =Var(p)®

uu’ #0,v,v

-, =Var(p)"

u,u’ £0,v,v

u,u”#0,v,v' =0 u,u” =0,v,v' =0

=2[W{a+bl-a)}* +1c2. Since a+b(l-a)>1, the variance of the product price is
larger under inter-government monetary cooperation than under amonetary union.

Var(z)'* =2(Yb)’s’.  Var(2)""

:Var(z*)'GC|

uu =0,v,v =0 uu =0,v,v =0 u,u’ #0,v,v =0

=Var(z )" =1Y{a+bd-a)}’lc. Since a+b(l-a)<b, thevariance of thered

u,u” =0,v,v =0

exchange rae is larger under a monetary union than under inter-government monetary

cooperetion.
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has a larger variance under inter-government monetary cooperation than under a monetary
union.

Therefore, if h islarge and the effects of the larger variance of the consumer price index
under inter-government monetary cooperation dominae, V., +Ve, may be larger under a
monetary union than under inter-government monetary cooperation. However, if h issmadl
and the effects of the larger variance of unemployment under a monetary union dominate,
V., +V,, may belarger under inter-government monetary cooperation than under a monetary
union.

In other words, under supply shocks, a monetary union may prove to be advantageous to the
monetary authority if it gives greater importance to the stability of the consumer price index,
whereas inter-government monetary cooperation may prove to be advantageous to the monetary
authority if it gives greater importance to the reduction of unemployment.

This result can be explained asfollows.  Even in the presence of supply shocks, cooperation
between the two independent monetary authorities makes it possble for them to eiminate the
negdtive effects arising from the possibility of Iabor migration between the two countries and
macroeconomic interdependence.  However, if the two countries are affected by supply shocks
and grester importance is given to the gability of the consumer price index, negetive effects on
the inter-government monetary cooperation regime due to supply shocks will partly offset the
positive effects due to cooperation.  Thiswill lead to alower utility of the monetary authority

under inter-government monetary cooperation.

Mf h is sufficiently large, then VMY VoM S VISC L6 On the contrary, if h 0,

then VA + Vol <V +V,1%,
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Since the expectations of the consumer price index under supply shocks do not differ across
regimes, the utilities of the employed and unemployed workers take the same vaues under both
inter-government monetary cooperation and amonetary union.

These reaults have the following implications:  Inthe presence of supply shocks, whether the
two countries should form a monetary union or should remain independent and cooperate in the
conduct of the monetary policy depends on how much importanceis given to the sability of the
consumer price index. If the two countries give substantia importance to the stability of the

consumer price index, it would be preferable for them to form amonetary union.

5. The Economy under Demand Shocks

In this section, the two-country economy is assumed to be subject to demand shocks, i.e,
u,u =0,v,v 20, and we compare the utilities of the monetary authority and the workers
under inter-government monetary cooperation and a monetary union.

Structurd equations in the inter-government monetary cooperation regime under demand
shocks, i.e., Equations (1)—6), and the money market equilibrium conditions m= p+y+v and
m=p+y +V, where u,u' =0 and v,v' #0, can be solved for |,1",y,y, p, P, Z

q,.9,w, ad w, asfunctionsof w, m, and m.

l=m-w+Ina-v. (36.1)
I"=m —w+Ina-Vv'. (36.2
y=a(m-w)+alna-av. (36.3)
y =a(m —w)+alna—av. (36.4)
p=(1l-am+aw—-alna-(1-a)v. (36.5)
p =(l-a)m +aw-alna—-(1-a)v. (36.6)
a . a .
z=—(mM-m)—-—(v-V). 36.
b( ) b( ) (36.7)
q= 1-a+Z m-Em raw-alna—|{1-a+ S v+ v, (36.8)
b b b b
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q = [1— a+ %)m* —%m+ aw— alna—(l—a+%jv* +%v. (36.9)

W, =— 1-a+ X m+£m*+(1—a)w+alna+ 1—a+Slv-2y (36.10)
b b b b
W, = —(1—a+ %Jm* +%m+ (1-a)w+ alna+(1—a+%jv* —%V. (36.11)

According to Equations (36.1), (36.2), (36.10), and (36.11) aswell as Equations (17.1), (17.2),
(17.10), and (17.11), the expectation of unemployment under demand shocks is equd to that of
unemployment under certainty.  Similarly, according to Equations (36.8) and (36.9) aswdl as
(17.8) and (17.9), the expectation of the consumer price index under demand shocks is equd to
that of the consumer price index under certainty. Moreover, the variances of unemployment
and the consumer priceindex areindependent of themoney stocks.  Therefore, as under supply
shocks, Equations (15.1') and (15.2') suggest that utility maximization in the inter-government

monetary cooperation regime under demand shocks gives us the same money stocks as those

under certainty (Equation 19).
Thisimpliesthat,
HEQ=1YT o~ ThEDT] o =Ver] s o (37)
[HEC =Y oo ~IEDTE =Vl v o (38)

On the other hand, the variances of unemployment and the consumer price index under

demand shocks are asfollows:

Var(l 1) —c2 (39)

* * - ’
u,u =0,v,v #0 v

2 2
o ={(1—a+ f) +(§] }05. (40)
u,u =0,v,v %0 b b

The utility of the monetary authority can be caculated by subgtituting Equations (37), (38),

_ * _1*fylIGC
*io_Var(I ")

u,u"=0,v,v

Var (o) =Var (q)

u,u” =0,v,v" 20

(39), and (40) into Equations (15.1') and (15.2'); the utility of the employed workers can be

cd culated by subgtituting Equations (36.8) and (36.9) into Equations (14.1) and (14.2).
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Structural equations under a monetary union, i.e., (1)—(6), and the money market equilibrium
condition M"Y = p+y+v+p +y +V, whee ex=0, u, u =0 and v,v #0, can

besolvedfor 1,17, y,y, p, P, 20, q,wW, ad w, asfunctionsof w, m, and m’.

MU *
=1 =" _wilna— Yt (411)
. a a .
y=y =om —aw+a|na—§(v+v). (412
. . l1-a l1-a R
p=p =q=q =—=m" +aw-alna-=—=(v+V). (41.3)
7=0. (41.9)
wc:w;:—l_TamMU +(1—a)w+a|na+1_7a(v+v*). (41.5)

If the two-country economy is affected by demand shocks, the reduced form equations under
amonetary union are different from those under inter-government monetary cooperation.  This
is because the product prices and the nationd products in the two countries are the same under a
monetary union (Equations 41.3 and 41.2), whereas they are different in the two countries under
inter-government monetary cooperation (Equations 36.5, 36.6, 36.3, and 36.4). Asaresult, the
money market equilibrium conditions are different in the two regimes, making the structura
equations and thereby the reduced form equations different under the two regimes.

However, Equations (41.1), (41.3), and (41.5) imply that the expectations of unemployment
and the consumer price index under supply shocks are equd to those of unemployment and the
consumer price index under certainty.  In addition, the variances of unemployment and the
consumer price index do not depend on the money stock.  Accordingly, as under supply shocks,
Equations (15.1') and (15.2') suggest that utility maximization by the monetary authority gives
us the same money stock as that under certainty (Equation 25). Therefore, the sum of the first

and second terms of Equation (15.1') (Equation 15.2') under demand shocks is equd to
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MU *MU 32
VPA PA )

u,u” v,V =0 TRTRRVAVAR:]

On the other hand, the variances of unemployment and the consumer price index under

demand shocks are asfollows:

2
fy\MU _ * _*fyMU _ G_v
Var(I-1") i o 40 =Var(l -1'") vy 0= o (42)
MU _ *\ MU _ (1— a)2 2
var (q) UU =0V Y 20 var (q ) UU =0vV 0 2 Ov: (43)

According to Equations (39) and (42),
Var (l _ I f )IGC

o =Var(l" -1"")'*¢

uu =0,v,v’ =

u,u =0,v,v" =0

>Var(l -1 )" =Var(" -I"")y"

uu =0,v,v' 20 uu =0,v,v' 20

We can explain this as follows.  Under inter-government monetary cooperation, since each
country hasits own money market and demand shocks affect employment indirectly through the
product price, only domestic demand shocks affect the product price and thereby employment.
On the other hand, under a monetary union, since the two countries have a common money
market, not only domestic but aso foreign demand shocks affect the product price, making
employment subject to domestic and foreign demand shocks.  However, the effects of demand
shocks on employment are weeker under a monetary union than under inter-government
monetary cooperation. Moreover, as mentioned before, the effective labor forces are not
gsochadtic in ether regime.  This implies that the variance of unemployment is larger under
inter-government monetary cooperation than under amonetary union.

According to Equations (40) and (43),

®Asin acase where the two-country economy is affected by supply shocks, thisimpliesthat the
ranking of the utilities of the monetary authority under the two regimes is determined by the

variances of unemployment and the consumer price index arising from demand shocks.
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Var(@) =Var(q)*

u,u”=0,v,v’ 20 u,u”=0,v,v" 20

>Var(q)"" =Var(q )"

u,u" =0,v,v’ %0 u,u"=0,v,v' 20

The above equations can be explaned as follows  Under inter-government monetary
cooperation, demand shocks affect the consumer price index through the product price and the
real exchange rate, as can be seen by Equations (36.5), (36.6), and (36.7). On the other hand,
as Equations (41.3) and (41.4) show, under a monetary union, demand shocks affect the
consumer price index only through the product price.  Since the effects of demand shocks on
the consumer price index are stronger under inter-government monetary cooperdion, the
variance of the consumer priceindex islarger under thisregime.

Therefore, V,, +V., is larger under a monetary union than under inter-government
monetary cooperation.  In other words, when the two-country economy is subject to demand
shocks, amonetary union is dways advantageous to the monetary authority.

This can be explained asfollows.  Asexplained in the cases of certainty and supply shocks,
even if the monetary authorities are independent, cooperaion between them increases their
utilities. However, under demand shocks, these positive effects are dways partly offset by the
negetive effects arigng from demand shocks, i.e,, the larger variances of unemployment and the
consumer price index. This implies that a monetary union is advantageous to the monetary
authority.

Since the expectations of the consumer price index under the demand shocks arethe samein
both the regimes, despite being affected by demand shocks, the utilities of the employed and
unemployed workers are the same under both inter-government monetary cooperation and a
monetary union.

The result in this section suggests that it would be preferable for the two countries to form a
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monetary union if they are affected by demand shocks.

6. Conclusons

Usdng a two-country macroeconomic modd with internationd migration of labor and
efficiency wages, we compared the tilities of the monetary authority and the workers under the
regimes of inter-government monetary cooperation and amonetary union, assuming that thetwo
countries may be affected by supply or demand shocks.

We showed that under certainty, there is no difference in the utility of the monetary authority
between both regimes; whereas, under supply or demand shocks, centraization of the monetary
policies by a sSngle monetary authority under a monetary union may prove to be advantageous
to the monetary authority.  We aso showed that the utility of the workers is the same in both
the regimes not only under certainty but also under supply or demand shocks.

Our results imply that the question of whether or not countries should form a monetary union
is dependent on the existence or non-existence of shocks, and that if the countries are subject to
supply or demand shocks, which is very likely in actua economies, it would be preferable for

them to form amonetary union and centrdize their monetary policies.
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