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Abstract 

The euro has been introduced to a region that contains many discrepancies and differences. 

While there are many countries with different business cycles, exerting a single monetary 

policy which favors all the countries is impossible. I will show that in a simple open macro 

model by using “weighted mean mechanism”, monetary authorities can exert a common 

monetary policy to synchronize business cycles and to diminish loss functions in the member 

states. As we can see by using optimal monetary policy, the business cycles become much 

more stable and even in 2009 we do not see any recession for Germany and France. Although 

In this model between 2006 till 2012 the MU (Monetary Union) interest rate should be higher 

than the United States one, the agent’s countries would be in boom rather recession. If MU 

interest rates in 2012 and 2013 were less than the actual ones, recession in two countries 

would change to boom for them. 
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1. Introduction 

Following Pedram and by searching the Euro Area data, I can assert that the euro has been 

introduced into a divergent region(Pedram, 2011). In 1999-2006 the growth of real GDP 

varied from 1.4percent for Germany to 8.8 for Ireland while in 2015 it was -0.3 for Greece 

and 8.5 percent for Ireland and the projection for 2016 would be -0.2 for Greece and 5.7 

percent for Ireland. Total factor productivity growth in 1999-2006 varied from 3.2 for Slovak 

to -1.2 for Portugal while in 2015 it was -1.4 for Greece and 3.4 for Ireland. If we look at the 

growth of labor productivity (GDP per hour, annual average) these disparities will be resulted, 

too. In 1999-2006, the growth of labor productivity varied from 0.2 for Spain to 5.5 for 

Estonia and 2015 it varied from -3.0 for Greece to 3.3 for Malta and for 2016(projection) 

would be -1.8 for Greece and 3.8 for Ireland(Database™, 2016). So, as Krugman, I can 
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conclude that single currency in Euro Area caused firms reallocate activities and increase 

specialization(Krugman, 1993). So, countries with different specialization will be 

desynchronized even if confronted by the same shocks. Mundell suggests that for a successful 

single currency area there should be some degree of convergence(Mundell, 1961). The euro 

has been introduced to a region that contains many discrepancies and differences. The euro 

experience shows us that divergent economic cycles persist. So, I can assert that euro area is 

not an optimum currency area, and there is not any sign of convergence in the euro area. 

While there are many countries with different business cycles, exerting a single monetary 

policy which favors all the countries is impossible. Countries confronting with excess 

demand prefer tight policies and those with low demand prefer expansionary policies. So, 

exerting a common monetary policy without considering the difficulties of asymmetry could 

cause wrong results. If the European Central Bank (ECB) can exert such a monetary policy 

that causes business cycles between member states of euro area become relatively 

coordinated, then the problem will be reduced. However, as Pedram concluded and because 

of moral hazard problems, employing some kind of interregional transfer payments from 

booming countries to countries confronting an adverse shock is undesirable(Pedram, 2011). 

So, the debate against some kind of European interregional transfers is usual(Melitz, 1997). 

So, the main objective of this paper is that in employing monetary policy, the ECB board 

should consider the difficulties of asymmetry.  I will show that in a simple open macro 

model by using “weighted mean mechanism”, monetary authorities can exert a common 

monetary policy to synchronize business cycles and to diminish loss functions in the member 

states. Based on “weighted mean mechanism”, I will extract optimum weights by considering 

the interaction between national fiscal and monetary policies in one hand and the same 

monetary policy exerted independently by the ECB on the other hand(Pedram, 2011). By 

extracting optimal weights, none of each countries can influences on the ECB decision and 

the ECB board employs the optimal weights to make decision about the optimal monetary 

policy. The paper is as follows: in section 2, the model is introduced. In section 3, I compute 

the model to survey its quantitative importance and section 4 provides conclusion. 

2. The Model 

I introduce the model for small specialized economy with perfect capital mobility. This 

economy characterized by transitory shocks, it means that the economy is expected to return 

to its natural output level. So, it means some simple rules for expectations. If the exchange 

rate depreciates now, it is expected to appreciate to its normal level tomorrow. The 

assumption of perfect capital mobility and substitutability of   domestic and foreign bonds 

means that the uncovered interest parity condition to be hold. That is: 

i=i
f
 + e

e
+1 – e      e = ln E                     (1) 

I assume that domestic central bank sets interest rate with the following policy function: 

i=r
f
 + π

e
+1 + h(π – π

*
)  h>0                     (2) 

Now, I consider that agents are “weakly” rational and under inflation targeting, agents accept 

the inflation rate is to be equal the central bank official inflation target. It means that: 
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π
e
+1 = π

e
 = π

*
 = π

f
= 2( percent)                     (3) 

The assumption of regressive expectations for exchange rate says that: 

e
e
t+1 – et = Ɵ(ēt - et )  Ɵ> 0                      (4) 

I assume that the normal exchange rate is last period actual rate: 

ēt= et-1                                  (5) 

From (4) and (5) I can say: 

Δe = et – et-1 = -Ɵ
-1

(i – i
f
 )                         (6) 

Now, we can extract the aggregate demand curve for small open economy. 

Y – Ȳ = β1( e
r
 – ē

r
 ) – β2( r - r̅ ) + β3(g - ḡ ) + β4(y

f
 - Ȳ

f
 )         (7) 

The notation bar over the variables shows the long run equilibrium value for that variable. All 

the variables except r measured in natural logarithms, and all the β coefficients are positive. 

Now, we want to show that there is a negative relation between domestic output and inflation. 

First, we know that: 

e
r
 = e

r
-1 + Δe + π

f
 – π                          (8) 

Second, from uncovered interest parity we can say: 

r = i – π
e
+1 = i

f
 – π

e
+1 + Δe

e
 Δe

e
 = e

e
+1 – e                  (9) 

If we assume ē
r
 = 0, and r̅ = r̅ 

f
, we can write aggregate demand curve for a small open 

economy: 

Y - Ȳ = β1(e
r
-1 + Δe + π

f
 – π) – β2( i

f
 – π

e
+1 + e

e
+1 – e - r̅ 

f
) +ẑ            (10) 

ẑ= β3(g - ḡ) + β4(y
f
 - Ȳ

f
) 

Inserting (1) and (6) into (10) and this fact that i
f
 – π

e
+1 = i

f
 – π

f
 = r

f
 we obtain: 

Y - Ȳ = β1e
r
-1 - β

^
1(π – π

f
) + z   β

^
1 = β1 + h(β2 + Ɵ

-1
β1) 

Z = - β2(r
f
 - r̅ 

f
) + β3(g - ḡ) + β4(y

f
 - Ȳ

f
)                    (11) 

We then drive the following AD curve: 

π= π
f
 + ( β1 / β

^
1)e

r
-1 – (1/ β

^
1)( y - Ȳ - z)                 (12) 

By inserting (2) into (6), we can obtain the dynamics of the real exchange rate: 

Δe = - hƟ
-1

(π – π
f
)                         (13) 

By inserting (13) into (8), we get the result: 

e
r
 = e

r
-1 + π

f
 – π + hƟ

-1
( π

f
 – π)                    (20) 

e
r
= e

r
-1 + (1 + hƟ

-1
)(π

f
 – π)                       (21) 
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To complete our model for open economy, we consider a “shirking” model of efficiency 

wages. We assume that firm managers resist a change in the ratio of their wage relative to the 

general wage. So, real exchange rate depreciation will not induce firm managers to change 

their nominal wage. So, this simplified efficiency wage model implies “relative wage 

resistance”. Off-course, we assume the rate of unemployment benefit to be indexed to the 

general wage level. Now, if we make the symmetry assumption for all firms and price-setting 

behavior for them as monopolistically competitive firms, we can obtain a short- run aggregate 

supply curve of the form: 

π=π
e
 + γ(y - Ȳ) +s                          (22) 

Where “s” is a variable that captures the productivity supply shocks. Now, we can solve the 

model to obtain the equilibrium values for (y-Ȳ), (π – π
f
) and e

r
 for each country in the 

monetary union. By inserting (22) into (12) and considering that π
e
=π

f
, and the result into real 

exchange rate equation (21), we obtain: 

(Y - Ȳ)
*
= (β1/γβ

^
1 +1)e

r
-1 + (1/γβ

^
1+1)z – (β

^
1/γβ

^
1+1)s          (23) 

(π – π
f
)
*
 = (γβ1/γβ

^
1+1)e

r
-1 + (γ/γβ

^
1+1)z –(2γβ

^
1+1/γβ

^
1+1)s          (24) 

e
r*

= {(γβ
^
1+1 – (1+hƟ

-1
)γβ1)/(γβ

^
1+1)}e

r
-1 – (1+hƟ

-1
)(γ/γβ

^
1+1)z+(1+hƟ

-1
)(2γβ

^
1+1/γβ

^
1+1)s 

(25) 

Each country enters in the board of governors with the above structural model and the 

parameters that determine the characteristics of that country. As a member state in the ECB, it 

considers the inflation pressure, business cycles around the trend and real exchange rate 

fluctuations. So, it should compromise its own structure with the benefits of all monetary 

union, in other words, each country states the optimal monetary policy based on the 

country-specific situation. In this respect, we can obtain the equilibrium interest rate from the 

point of view of each member state and the ECB governors must exert such a policy which to 

be in favor of every member state and the whole union. If the governors exert weighted mean 

mechanism of these different views, none of each country can influence on the ECB board 

decision. So, we must change the monetary policy rule (2) in the following way: 

i-π
e
+1 = r

f
 + (π –π

f
) + (e

r
 – e

r
-1)+ (y-Ȳ)                (26) 

By using (23) , (24) , (25) and(3), the equilibrium interest rate from the point of view of each 

country and the whole MU (Monetary Union) obtains: 

i=i
f
 + {β1 (1+hγƟ

-1
)/γβ

^
1+1}e

r
-1 + (1+hγƟ

-1
/γβ

^
1+1)z - {β

^
1+hƟ

-1
(2γβ

^
1+1)/γβ

^
1+1}s  (27) 

3. A Quantitative Illustration 

In this section, I will calibrate the model to investigate quantitative importance of the model. 

First, by using equation (25), the equilibrium real effective exchange rate has been computed 

for Germany and France. For this computation, I assume r
f
 = r̅ 

f
 and y

f
 = Ȳ

f
. So, (g - ḡ) should 

be computed and for this, I have used the difference of growth rate of real value added in 

public administration, defense, education, human health and social activities from the mean 

for Germany and France separately. Off-course, I have assumed that the real effective 
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exchange rate for 2000 has been considered as equilibrium one. Then, equation (27) has been 

used to compute equilibrium interest rate from the point of view of Germany and France 

separately. For this computation, I assume that i
f
 is United States interest rate. It is worth to 

say that as long as the variable s is capturing random supply shocks, so, I assume that E(s) = 

0. In the next step, I have used “weighted mean mechanism” to compute equilibrium interest 

rate from the ECB board of governor’s point of view. Then, based on equation (27) and (g - ḡ) 

data for the whole MU, the equilibrium real effective exchange rate for the whole MU has 

been computed. In the last step, by using equations (23) and (24), and (g - ḡ) data from 

Germany and France, the equilibrium (Y - Ȳ)
*
 and (π – π

f
)
* 
have been computed for these two 

countries. It is worth to say that as long as equilibrium i
mu

 considers the special situation of 

each country and constitute the characteristics of every member state, so is e
rmu

 and the 

resulting (Y - Ȳ)
*
 and (π – π

f
)
* 
are optimum for each country. To show that these are optimum 

values for these two countries, I have computed loss functions based on the following: 

E (SL) = (h/2) σ
2

π + (λ/2) σ
2

y                     (28) 

Loss functions of Germany and France for actual data were 3.3 percent and 10.93 percent 

respectively, but these loss functions for computed data became 0.15 and 0.17 percent for 

Germany and France. So, by considering asymmetries in exerting common monetary policy 

for the whole MU, it will be in favor of each member state and whole MU. 

Tremosa-Balcells and Pons-Novell conclude that there are two different groups of countries 

which response differently to common monetary policy. While Germany is in one group, 

France is in another group(Tremosa-Balcells & Pons-Novell, 2001). 

In calibrating the parameters for Germany and France, I have used previous researches 

(Andersen, 2005; Coenen & Wieland, 2005; Monticelli, 2003; Pedram, 2011; Svensson, 

2000). Off-course for simplicity, I consider Ɵ = 1. 

The parameters for France are: β3 = 0.3, γ = 5, β1 = 0.039, h = 0.1, hβ2 = 0.0638, λ = 10. 

The parameters for Germany are: β3 = 0.3, γ = 1.25, β1 = 0.039, h = 1, hβ2 = 0.0947, λ = 1. 

The parameters for monetary union are: β3 = 0.3, γ = 2, β1 = 0.039, h = 0.2, hβ2 = 0.07. 

Figures 1and 2 show actual and computed real GDP growth rates for Germany and France. 

As we can see by using optimal monetary policy, the business cycles became much more 

stable and even in 2009 we do not see any recession for two countries. Figure 3 shows actual 

and computed long run interest rate for MU. The optimum policy dictates us to diminish 

interest rate from 2008 till 2014 much more less than actual one. This optimum policy causes 

to have boom rather recession except 2012 which the recession would be much more less 

than the actual data and in 2013 we would have confronted boom rather recession. Figure 4 

shows: Although In this model between 2006 till 2012 the MU interest rate should be higher 

than the United States one, the agent’s countries would be in boom rather recession. If MU 

interest rates in 2012 and 2013 were less than the actual ones, recession in two countries 

would change to boom for them. 
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Figure 1. Real GDP Growth Rate for France and Germany(OECD) 

 

Figure 2. Computed Real GDP Growth Rate for France and Germany (Research 

computations) 
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Figure 3. Computed and Actual Long Term Interest Rate for MU(OECD) and (Research 

computations) 

 

Figure 4. Computed MU and Actual US Long Term Interest Rate (OECD) and (Research 

computations) 
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4. Conclusion 

The optimum currency area should constitute convergent countries, but monetary union in 

Europe has formed by divergent countries. So, in exerting common monetary policy, the ECB 

should consider different asymmetries in MU. In this paper, “weighted mean mechanism” 

causes a common monetary policy which considers differences between countries of 

European monetary union. As we can see by using optimal monetary policy, the business 

cycles become much more stable and even in 2009 we do not see any recession for Germany 

and France. Although In this model between 2006 till 2012 the MU interest rate should be 

higher than the United States one, the agent’s countries would be in boom rather recession. If 

MU interest rates in 2012 and 2013 were less than the actual ones, recession in two countries 

would change to boom for them. 
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