
Applying the Method of Undetermined Coefficients to Dynamic Stochastic General 
Equilibrium Models 

 
Suppose we have a system of linear dynamic equations in our endogenous (X) and 
exogenous (Z) state variables which we can write as: 

0}{ 111 =++++ +−+ tttttt MZLZHXGXFXE   (1) 
X’s are Sx1 
Z’s are Kx1 
R equations 
So, F, G & H are RxS and L & M are RxK 
 
The linear laws of motion for the exogenous state variables are: 

11 ++ += ttt NZZ ε   (2) 
N is KxK and is often diagonal, if the shocks are unrelated 
 
We want to solve for the linear transition function 

ttt QZPXX += −1   (3) 
P is SxS and Q is SxK 
 
Iterative substitution of (2) and (3) into (1) gives 

0}][{ 111 =+++++ +−+ ttttttt MZLZHXGXQZPXFE  
0][ 1 =+++++ − tttttt MZLNZHXGXQNZPXF  
01 =+++++ − tttttt MZLNZHXGXFQNZFPX  

0][][ 1 =+++++ − ttt ZMLNFQNHXXGFP  
0][]][[ 11 =++++++ −− tttt ZMLNFQNHXQZPXGFP  

0])()[(])[( 1 =+++++++ − tt ZMQGFPNLFQXHPGFP  
 
A solution requires: 

02 =++ HGPFP  (solve a matrix quadratic in P) 
It also requires: 

0)()( =++++ MQGFPNLFQ  
0)( =++++ MQGFPLNFQN  
)()( MLNQGFPFQN +−=++  

)}{(}){(}{ MLNvecQGFPvecFQNvec +−=++  
)}{(}){(}{ MLNvecQIGFPvecFQNvec k +−=++  

 Note }{)'(}{ XvecABAXBvec ⊗=  
)}{(}{)]('[}{]'[ MLNvecQvecGFPIQvecFN k +−=+⊗+⊗  

)}{(}{)]('[ MLNvecQvecGFPIFN k +−=+⊗+⊗  
)}]{([)]('[}{ 1 MLNvecGFPIFNQvec k +−+⊗+⊗= −  

 This only works if the first term is invertible, of course 
 



In our simple RBC model: 
]'ˆ[]'~~[1 lll −−≡=− KKKXt  and ]'[ zyZt =  

The equations to linearize are: 
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We could write this as a vector function: 
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Take 1st-order Taylor-series expansion of this about the SS by evaluating (4.1) 
The formula is  
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Numerical Derivatives 
 
If we use )1( 1 iSi XX ε+= ×

(
, where εi is an Sx1 vector of zeros with the ith element 

replaced with the small number ε, and evaluate Y  , then the result is )1( iF ε+ .  More 
formally the ith column of F is: 
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 We can follow this same strategy to get G & H. 
 
Since 0== zy  evaluating using ]'0[1 ε=+tZ  gives the first element of εL .  A similar 
strategy ]'0[1 ε=+tZ  gives us the second element of L.  Analogous substitutions for 

tZ recover the elements of M. 


