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Consider the representative HH problem:
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The representative firm’s problem:

max ¢ = Pt (yt — Ttkt — wtnt) (2)
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where Government’s purchases are driven by the following stochastic process:



Gir1 = (1—-pg)G+peGi+ec i1 :ege~ N(0,0%)

Note that I depart from the original formulation in that the mean value of the preference and
government spending shocks will be denoted by 7 and G rather than n and G since I use bars to

denote steady state values.
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Recursively, the problem can be written as:

Let K represent the aggregate capital stock in the economy.

Let k represent the capital stock of the representative household.

Let ¢ be the numeraire good, making r(z, G, n, K) and w(z, G,n, K) the economy’s rental rices for
capital and labour in the terms of the numeraire good.

In turn, the problem solved by the representative HH is:

V(z,G,n K, k) = mmax {lnc+nln(l —n) +BEV(Z,G",n',K'K')} (4)
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The firm’s problem would be:

m%cXW = Z/*T(ZyGﬂ?,K)k*w(ZaGa%K)n (11)
st. : y=ekont?

Replacing the budget constraint into the value function yields:
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FOCs for the representative agent:
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Envelope condition:
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Replacing (15) into (13) yields the Euler equation:
c
1= BB (Z) (=G, K) + (1= 9) (16)
In turn, the FOCs for the representative firm:
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Imposing equilibrium conditions:
Replacing (17) into (14) and (18) into (16), together with aggregate consistency conditions (n = N,
¢ = C and k = K), the law of motion of the shocks and the budget constraint yields the system of

equations that characterize the solution to this model:
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Y=c+K -(1-0)K+G (21)
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G = (1-pg)G+pcCG+eg (23)

n' = 1= p,)n+pyn+e, (24)

Y = e KON (25)

Note that I do not replace (21) into (25) because y; will be one of the observables used in the

estimation and as such we need one more equation to have a squared system of equations.



Calculating steady state values:

At the steady state, we know that:!

cC = O =C
K = K' =K
N = N =N
z = 2Z=z=0
= 0 =0=10

In turn, we can re-write the above system as:

1= g0 (]fi)e £ (1)

V=K'N'"?=C+/K+G
Rearranging (26) yields:
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Given N = 0.3, we can use this to pin down K:

INote that, given &/, =e,=¢eg =0
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K =03P (30)

From (28) we obtain an expression for Y:

Y = KON (31)
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Also, given ( ) = 0.17 we can pin down G. Moreover, from (28) we can derive an expression for

Y =C+0K+G (32)

Last, from (28) we obtain an expression for the steady state value of 7:

(1-60)(1—N)P?
C

n= (33)

Finally, given the parameter values we can compute the steady states:

K = 11.3968
C = 0.6376
N = 03

n = 26035
Y = 1.1112
G = 0.1889



Linearizing the model:

Below the linearization of the system of equations (19) to (25):

The first order Taylor expansion of the Euler equation (19) is as follows:

rx

For the intertemporal optimality condition (20) we have that:

rx

The linearization of the resource constraint (21): is as follows:

Yi=Ci+ Kipn — (1 -90) K, + Gy

Law of motion of the technological shock (22):

Zt41 = P2t T €yt

Law of motion of government spending (23):

Gip1= (1= pg)G + peGi + egri+1

Law of motion of the agent’s preference shock (24):

Nip1 = (1= py)0 + pyny + €1

Last, the production function (25):

:l)t = Zt +9]%t —|— (1 — H)ﬁt
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