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Abstract

The interaction of monetary and fiscal policies is a crucial issue in a highly
integrated economic area as the European Union.  We argue that EMU,
which introduced a common monetary policy and restrictions on fiscal
policy at the national level, increases the need for macroeconomic policy
cooperation. To study the effects of policy cooperation we compare the
effects of three alternative policy regimes in a stylized dynamic model of a
monetary union: (i) noncooperative monetary and fiscal policies, (ii) partial
cooperation, and (iii) full cooperation both in symmetric and asymmetric
settings where countries differ in structural characteristics, policy
preferences and/or bargaining power. The paper introduces an analysis of
coalitional behavior in a dynamic setting into the literature.
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Symmetric Base Case. Aggregate Objective Function ECB

�  Nash, --- Pareto, …. (1,2), �  �  � (1,3), ���  · ���  (2,3)



0 5 10 15 20 25 30 35 40 45 50
0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

0.05

t

s(
t)

 
0 5 10 15 20 25 30 35 40 45 50

-8

-6

-4

-2

0

2

4

6

8
x 10

-4

t

iE
(t

)

(a)      (b)

0 5 10 15 20 25 30 35 40 45 50
-8

-7

-6

-5

-4

-3

-2

-1

0
x 10

-3

t

f1
(t

)

0 5 10 15 20 25 30 35 40 45 50
0

1

2

3

4

5

6

7
x 10

-3

t

f2
(t

)

(c)      (d)

0 5 10 15 20 25 30 35 40 45 50
0

0.5

1

1.5

2

2.5

3

3.5

4

4.5
x  10

-3

t

y1
(t

)

 
0 5 10 15 20 25 30 35 40 45 50

-4.5

-4

-3.5

-3

-2.5

-2

-1.5

-1

-0.5

0
x 10

-3

t

y2
(t

)

(e)      (f)

Figure 1b
Symmetric Base Case. National Objective Function ECB

�  Nash, --- Pareto, …. (1,2), �  �  � (1,3), ���  · ���  (2,3)



0 5 10 15 20 25 30 35 40 45 50
0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

0.05

t

s(
t)

 
0 5 10 15 20 25 30 35 40 45 50

-1.5

-1

-0.5

0

0.5

1
x 10

-3

t

iE
(t

)

(a)      (b)

0 5 10 15 20 25 30 35 40 45 50
-7

-6

-5

-4

-3

-2

-1

0
x 10

-3

t

f1
(t

)

 
0 5 10 15 20 25 30 35 40 45 50

0

1

2

3

4

5

6

7

8
x 10

-3

t

f2
(t

)

(c)      (d)

0 5 10 15 20 25 30 35 40 45 50
0

0.5

1

1.5

2

2.5

3

3.5

4

4.5
x  10

-3

t

y1
(t

)

 
0 5 10 15 20 25 30 35 40 45 50

-4.5

-4

-3.5

-3

-2.5

-2

-1.5

-1

-0.5

0
x 10

-3

t

y2
(t

)

(e)      (f)

Figure 2a
Asymmetric Case, � 1 = 0.4, � 2 = 0.8. Aggregate Objective Function ECB

�  Nash, --- Pareto, …. (1,2), �  �  � (1,3), ���  · ���  (2,3)



0 5 10 15 20 25 30 35 40 45 50
0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

0.05

t

s(
t)

 
0 5 10 15 20 25 30 35 40 45 50

-2.5

-2

-1.5

-1

-0.5

0
x 10

-3

t

iE
(t

)

(a)      (b)

0 5 10 15 20 25 30 35 40 45 50
-9

-8

-7

-6

-5

-4

-3

-2

-1

0
x 10

-3

t

f1
(t

)

 
0 5 10 15 20 25 30 35 40 45 50

0

1

2

3

4

5

6

7

8
x 10

-3

t

f2
(t

)

(c)      (d)

0 5 10 15 20 25 30 35 40 45 50
0

0.5

1

1.5

2

2.5

3

3.5

4

4.5
x  10

-3

t

y1
(t

)

 
0 5 10 15 20 25 30 35 40 45 50

-4.5

-4

-3.5

-3

-2.5

-2

-1.5

-1

-0.5

0
x 10

-3

t

y2
(t

)

(e)      (f)

Figure 2b
Asymmetric Case, � 1 = 0.4, � 2 = 0.8. National Objective Function ECB

�  Nash, --- Pareto, …. (1,2), �  �  � (1,3), ���  · ���  (2,3)



0 5 10 15 20 25 30 35 40 45 50
0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

0.05

t

s(
t)

0 5 10 15 20 25 30 35 40 45 50
-6

-5

-4

-3

-2

-1

0
x 10

-3

t

iE
(t

)

(a)      (b)

0 5 10 15 20 25 30 35 40 45 50
-9

-8

-7

-6

-5

-4

-3

-2

-1

0
x 10

-3

t

f1
(t

)

0 5 10 15 20 25 30 35 40 45 50
0

1

2

3

4

5

6

7

8
x 10

-3

t

f2
(t

)

(c)      (d)

0 5 10 15 20 25 30 35 40 45 50
0

1

2

3

4

5

6
x 10

-3

t

y1
(t

)

0 5 10 15 20 25 30 35 40 45 50
-6

-5

-4

-3

-2

-1

0
x 10

-3

t

y2
(t

)

(e)      (f)

Figure 3a
Asymmetric Case, � 1 = 1, � 2 = 0.6. Aggregate Objective Function ECB

�  Nash, --- Pareto, …. (1,2), �  �  � (1,3), ���  · ���  (2,3)



0 5 10 15 20 25 30 35 40 45 50
0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

0.05

t

s(
t)

0 5 10 15 20 25 30 35 40 45 50
-5

-4

-3

-2

-1

0

1
x 10

-3

t

iE
(t

)

(a)      (b)

0 5 10 15 20 25 30 35 40 45 50
-8

-7

-6

-5

-4

-3

-2

-1

0
x 10

-3

t

f1
(t

)

0 5 10 15 20 25 30 35 40 45 50
0

1

2

3

4

5

6

7

8
x 10

-3

t

f2
(t

)

(c)      (d)

0 5 10 15 20 25 30 35 40 45 50
0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5
x 10

-3

t

y1
(t

)

0 5 10 15 20 25 30 35 40 45 50
-6

-5

-4

-3

-2

-1

0
x 10

-3

t

y2
(t

)

(e)      (f)

Figure 3b
Asymmetric Case, � 1 = 1, � 2 = 0.6. National Objective Function ECB

�  Nash, --- Pareto, …. (1,2), �  �  � (1,3), ���  · ���  (2,3)



0 5 10 15 20 25 30 35 40 45 50
0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

0.05

t

s(
t)

 
0 5 10 15 20 25 30 35 40 45 50

-0.025

-0.02

-0.015

-0.01

-0.005

0

0.005

t

iE
(t

)

(a)      (b)

0 5 10 15 20 25 30 35 40 45 50
-0.015

-0.01

-0.005

0

t

f1
(t

)

 
0 5 10 15 20 25 30 35 40 45 50

-8

-6

-4

-2

0

2

4

6

8
x 10

-3

t

f2
(t

)

(c)      (d)

0 5 10 15 20 25 30 35 40 45 50
0

0.5

1

1.5

2

2.5

3

3.5

4

4.5
x  10

-3

t

y1
(t

)

 
0 5 10 15 20 25 30 35 40 45 50

-5

-4.5

-4

-3.5

-3

-2.5

-2

-1.5

-1

-0.5

0
x 10

-3

t

y2
(t

)

(e)      (f)

Figure 4a
Asymmetric Case, � 1 =0.4, � 2 = 0.8. Aggregate Objective Function ECB

�  Nash, --- Pareto, …. (1,2), �  �  � (1,3), ���  · ���  (2,3)



0 5 10 15 20 25 30 35 40 45 50
0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

0.05

t

s(
t)

 
0 5 10 15 20 25 30 35 40 45 50

-2

0

2

4

6

8

10

12

14

16
x 10

-4

t

iE
(t

)

(a)      (b)

0 5 10 15 20 25 30 35 40 45 50
-9

-8

-7

-6

-5

-4

-3

-2

-1

0
x 10

-3

t

f1
(t

)

 
0 5 10 15 20 25 30 35 40 45 50

-8

-6

-4

-2

0

2

4

6

8
x 10

-3

t

f2
(t

)

(c)      (d)

0 5 10 15 20 25 30 35 40 45 50
0

0.5

1

1.5

2

2.5

3

3.5

4

4.5
x  10

-3

t

y1
(t

)

0 5 10 15 20 25 30 35 40 45 50
-3.5

-3

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5
x  10

-3

t

y2
(t

)

(e)      (f)

Figure 4b
Asymmetric Case, � 1 = 0.4, � 2 = 0.8. National Objective Function ECB

�  Nash, --- Pareto, …. (1,2), �  �  � (1,3), ���  · ���  (2,3)



0 5 10 15 20 25 30 35 40 45 50
0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

0.05

t

s(
t)

0 5 10 15 20 25 30 35 40 45 50
-0.015

-0.01

-0.005

0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

t

iE
(t

)

(a)      (b)

0 5 10 15 20 25 30 35 40 45 50
-0.01

-0.005

0

0.005

0.01

0.015

t

f1(t)

0 5 10 15 20 25 30 35 40 45 50
0

0.005

0.01

0.015

0.02

0.025

t

f2(t)

(c)      (d)

0 5 10 15 20 25 30 35 40 45 50
0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

0.009

0.01

t

y1
(t

)

0 5 10 15 20 25 30 35 40 45 50
-9

-8

-7

-6

-5

-4

-3

-2

-1

0
x 10

-3

t

y2(t)

(e)      (f)

Figure 5a
Asymmetric Case, 

�
1 = 0.2, 

�
2 = 0.4. Aggregate Objective Function ECB

�  Nash, --- Pareto, …. (1,2), �  �  � (1,3), ���  · ���  (2,3)
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Figure 6a
Asymmetric Bargaining Weights, Aggregate Objective Function ECB
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