
Problem Set 2

October 5, 2015

Consider the basic RBC model

max
c,kt+1,ht

E
∑
t

βt
[
c1−ψt (1 − ht)

ψ
]1−σ

subject to
ct + it = kθt (ztht)

1−θ (1)

log zt = γzt+ ẑt, ẑt = ρẑt−1 + σεεt (2)

kt+1 = (1 − δ)kt + it (3)

with initial conditions k0, z0

1. Write down the problem with a change of variables that makes it station-
ary. Let ẑ denote the stationary version of z.

2. Substitute for ĉt, î using equation (1) and (3). State the problem in terms
of state variables Xt = [k̂t, zt, 1] and control variable ut = [k̂t+1, ĥt].

max
ut

E
∑
t

r(Xt, ut)

subject to
Xt+1 = g(Xt, ut, εt+1)

Now write down the optimality conditions for the maximization problem

3. Assume εt+1 = 0 and find the steady state X̄, ū in terms of the parameters?
Can you get an explicit solution? If write a code that solves for for steady
state given the parameters.

4. Take a second order Taylor expansion of r and the first order expansion
around the steady state X̄, ū.

5. Map the approximations to matrices Q,R,W,A,B,C such that

max
ut

∑
t

X ′tQXt + u′tRut + 2X ′tWut

subject to
Xt+1 = AXt +But + Cεt+1
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6. Transform the problem to eliminate discounting and cross products be-
tween states and controls

7. Take the first order conditions of the problem transformed in step 6 and
obtain the dynamic system for the states Xt and co-states µt(Lagrange
multipliers on the law of motion for Xt. Let yt = [X ′tµt]

yt+1 = Myt (4)

8. Check that M is sympletic and the eigen values of M come in reciprocal
pairs.

9. Solve for the stable solution of (4) using the Schur decomposition of M .

10. Map the solution into policy rules for consumption, investment and hours
as functions of kt, zt and εt+1.

11. Setβ = 0.99, ψ = 2
3 , σ = 2, θ = 0.33, δ = 0.025, ρ = 0.95, σε = 0.007 and

using your solution

(a) plot the impulse responses of ct, it, ht to a TFP shock εt+1

(b) Using simulation write down the table with i) standard deviation of
ct, it, ht relative to standard deviation of output. ii) correlation of
ct, it, ht with output.
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