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1 Introduction 

The purpose of this paper is to continue the analysis of a closed economy model 

when the net exports are zero. After a correction of some errors founded in [2] we 

have analyzed the dependence of the potential output and the interest rate limit on 

the depending variables presented in the model.  

 

2 The Model Equations ([5]) 

For the beginning let remind the model equations: 

(1) D=C+I+G 

(2) C=cYV+C0, C00, cY(0, 1) 

(3) V=Y+TR-TI, TR0 

(4) TI=riYY+T0, riY(0, 1), T0R 
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(5) I=inYY+irr+I0, inY(0, 1), ir0, I00 

(6) G= G  

(7) D=Y 

(8) MD=mdYY+mrr+M0M0, mdY0, mr0, M00 

(9) MD=M 

(10) 
dt

dY
=(D-Y), 0 

(11) 
dt

dr
=(MD-M), 0 

where: 

 D – the aggregate demand; 

 C – the consumer demand (a concave function of V); 

 I – the investment demand; 

 G – the government spending; 

 V – the disposable income; 

 Y – the aggregate supply (national income); 

 TR – the government transfers; 

 TI – taxes; 

 cY – the marginal propensity to consume, c=
dV

dC
(0, 1), 

2

2

dV

cd
0; 

 riY – the tax rate, riY(0, 1); 

 inY –the rate of investments, inY(0, 1); 

 ir – a factor of influence on the investment rate, ir0; 

 r – the interest rate; 

 MD – the money demand in the economy; 

 mdY – the rate of money demand in the economy; 
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 mr – a factor of influencing the demand for currency from the interest rate, 

mr0; 

 M – themoney supply.  

 

3 The Static Equilibrium 

Let note for the beginning, the autonomous component: 

(12) E=cY(TR-T0)+C0+I0+ G 0 

In order to have the equilibrium, that is D=Y, from (1)-(6) we obtain: 

(13) 

  
 
 

 




















YYYrYr

0rr

YYYrYr

YYYY0

in)ri1(c1mmdi

MMiEm
Y

in)ri1(c1mmdi

Emdin)ri1(c1MM
r

 

We will note below, for simplification: 

(14) =  MMiEm 0rr   

 

4 A result on the stability of solutions of a system of differential 

equations of first order, linear, with constant coefficients satisfying 

some conditions 

Lemma 

Let the system of differential equations: 














































f

e

Y

X

dc

ba

dt

dY
dt

dX

, a, b, c, d, e, fR, a, b, d0, c, e, f0, X(0)=X0, 

Y(0)=Y0.  

Then X
~

)t(Xlim
t




, Y
~

)t(Ylim
t




, Y
~

,X
~

R if and only if: 

1. (a-d)
2
+4bc=0 with the solution: 
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2. (a-d)
2
+4bc0 and 12 are roots of the equation: 

2
-(a+d)+(ad-bc)=0: 

e, fR with the solution: 


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where: 

   

   
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3.  (a-d)
2
+4bc0 and 1=+i, 2=-i, 0 are the roots of the equation: 


2
-(a+d)+(ad-bc)=0: e, fR with the solution: 
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








































































bcad

afec
tsine

)bcad(2

)bfde(c2)ceaf)(ad(
Y

2

ad
cX

1
tcose

bcad

ceaf
YY

bcad

debf
tsine

)bcad(2

)ceaf(b2)debf)(ad(
X

2

ad
bY

1
tcose

bcad

bfde
XX

t
00

t
0

t
00

t
0

 

5 The Dynamic Equilibrium 

Let the system of first order differential equations: 

(15) 












)MMD(
dt

dr

)YD(
dt

dY

, , 0 

which becomes after (1)-(9): 
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(16) 

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i
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where we note Y=1-cY(1-riY)-inY0 

Using the above lemma, it follows that: Y
~

)t(Ylim
t




, r~)t(rlim
t




, r~,Y
~

R+ if 

and only if: 
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and: 
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2. (Y+mr)
2
+4irmdY0 and 12are roots of the equation: 
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where: 
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3. (Y+mr)
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We will call Y
~

- the potential output and r~  - the interest rate limit.  
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6 The Analysis of Variation Limits 

Therefore again: 
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From the above relations, we obtain: 
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But Y=1-cY(1-riY)-inY imply: 1
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7 Conclusions 

As a general conclusion, we obtain the following: 

 the increase in absolute value of mr – the factor of influencing the demand 

for currency from the interest rate imply the increasing of the potential output 

and the decreasing of the interest rate limit; 

 the potential output and the interest rate limit are increasing at an increase of 

the autonomous component; 

 the increase in absolute value of ir – the factor of influence on the investment 

rate imply the decreasing of the potential output and the decreasing of the 

interest rate limit; 

 the increase of cY – the marginal propensity to consumeimply the increasing 

of the potential output and the increasing of the interest rate limit; 

 the increase of riY – the tax rate imply the decreasing of the potential output 

and the decreasing of the interest rate limit; 

 the increase of inY – the rate of investments imply the increasing of the 

potential output and the increasing of the interest rate limit; 

 the increase of M – the money supply imply the decreasing of the potential 

output and the decreasing of the interest rate limit; 

 the increase of mdY – the rate of money demand in the economy imply the 

decreasing of the potential output and the increasing of the interest rate limit.   
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