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Fig. 11 Impact of a 10% and 50% Rate Shock on Kt Pit, Wt and It 

V. MODEL REDUCTION 

The hypothesis has been made that the economy is closed 
and populated exclusively by a continuum of economic agents. 
Equations of SW9 system can globally be expressed in linear 
form:  

 
୲܆௧ܣ ൅ ୲ିଵ܆௧ିଵܤ ൅ ୲ାଵ܆௧ାଵܥ ൌ  (4)               ܁

 
where Xt is system 9-vector state, S is system source term and 
A, B, and C stand for time-dependent system matrix 
parameters. Based on analytic approach combined with 
simulations discussed in previous part, initial SW9 system 
now reduces to simplified SW4 system 

 
୲܄ ൅ B܄୲ିଵ ൅ C܄୲ାଵ ൌ ଴܁ ൅ r∆R ܁ଵ    (5) 

 
with diagonal matrices 
 

         B = diag{െ ଵିτ

ଵିτା୰തౡ , 0, െ ଵ 

ଵାβ
 , െ ୦

ଵା୦
 }      (6) 

 C = diag{0, 0, െ β

ଵାβ
 , 

ଵ

ଵା୦
 }  

 
source terms ܁଴ = col(S1,S2,S3,0), ܁ଵ= col(0,0,0,S4) 
 

  r∆RSସ ൌ െ ଵି୦

ሺଵା୦ሻ஢ౙ
ቂ൫R෡୲ିଵ െ E୲πෝ୲ାଵ൯ ൅ ଵି୦
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εୠ෡
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E୲r୩෡
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୲ 

ܵଶ ൌ ε୲
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φ
1 ൅ β

Q෡୲ ൅ εො୲
I 

 
and reduced state vector 

௧܄ ൌ ሺQ෡୲,  Y෡୲, Iመ୲, C෠୲ሻ்                    (8) 

 
Splitting rate dependent terms, analytical solution of (5) 

writes V(n) = V(n,0) + V(n,S) with, in discretized form 
 

V(n,0) = ε±n+1{V(0,0)+BY(0,0)} 

V(n,S) = ε±n+1][1+C       (9) 
 

where  = Diag[Diag[ , j = 
[Aj

24Bj]
1/2, j= .5[Aj+j], and [A1, A2, A3, A4] = 

[rҧ୩1+h],[B1,B2,B3,B4]=[0,0,h
[C1,C2,C3,C4]=[S1(n),S2(n),S3(n),rR(1+h)S4(n)], and 
V(0,0) is the 4-vector of initial conditions at n=0, whereas  
Y(0,0) = V(1,0) when available, or 0 if not. 

VI. CONCLUSION 

From present study it can be first concluded that regular 
approach with SW9 model to analyze a rate shock can be done 
with very good precision with a much simplified analytically 
solvable SW4 model. Present study also shows that monetary 
policies led by the ECB have almost no impact on credit rate if 
they are not directly linked to a budgetary policy, and so they 
have no effect on economy recovery. Indeed even though 
liquidity injection is real, banks do not follow Central Banks, 
and do not grant the proper credit offer that could match actual 
industrial and commercial activity demand. In other words, the 
contraction of credit supply is not yet solved. 

Another aspect of present economy that would need to be 
studied in order to integrate it in a more accurate model is the 
link between monetary mass and interest rate. They are today 
not correlated anymore as a consequence of the large 
monetary mass distributed by Central Banks in the markets, 
but it is absolutely critical to re-correlate these two variables 
so that all aspects of liquidity injection can be represented in a 
model. 
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