
Homework 2
Econ 205B, Winter 2017

You are encouraged to discuss the problems in groups, but need to write down your own solu-

tions.

1. We consider the effects of government spending shocks for different specifications regarding

how government spending enter into production. Assume that the level of government

spending Gt follows an AR(1) process:

lnGt = (1 − ρg) ln Ḡ+ ρg lnGt−1 + εt,

where Ḡ is the steady-state level of government spending and Ḡ/Ȳ = g. We set ρg =

0.95, g = 0.2. For simplicity, assume that the government balances budget every period and

there is no distortionary taxes; the government spending is financed by lump-sum taxes to

households. The rest of the model is identical to the standard RBC model we covered in

class.

(a) Assume that government spending is wasteful (it does not enter into the utility nor

production).

i. Derive the equilibrium conditions.

ii. Use Dynare plot the IRF to a government spending shock. Also plot the government

spending multiplier:
dYt
dGt

=
1

g

Ŷt

Ĝt

(b) Assume that government spending substitutes for private investment:

Kt = (1 − δ)Kt−1 + It +Gt.

i. Derive the equilibrium conditions.

ii. Use Dynare to plot the IRF to a government spending shock and the government

spending multiplier. Why are the results different from (a)?

2. We will consider a slightly different variation of the benchmark home production RBC model

of Benhabib, Rogerson and Wright (1991). First, households value their leisure time because

of what they can do with it (it is not the residual time unoccupied by production). Second,

home consumption enters the utility function separably from market consumption.
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The household maximizes expected lifetime utility:

E0

∞∑
t=0

βtU(ct, ht)

where we specify

U(ct, ht) =
c1−γt

1 − γ
+ θ

h1−λt

1 − λ

Output is produced in both the home and market sectors according to the following tech-

nologies:

Yt = zm,tK
1−αm
m,t−1(Xm,tNt)

αm

Ht = zh,tK
1−αh
h,t−1(Xh,t(1 −Nt))

αh

where Yt is market output, Km,t−1 is market capital, Kh,t−1 is household capital, and Nt

is the portion of labor’s endowed time allocated to market activities. zm,t and zh,t are the

technology shocks which follow

ln zm,t = ρm ln zm,t−1 + εm,t, εm,t ∼ N(0, σ2
m)

ln zh,t = ρh ln zh,t−1 + εh,t, εh,t ∼ N(0, σ2
h)

and Xm,t and Xh,t are deterministic technology progress which follow Xm,t = γmXm,t−1 and

Xh,t = γhXh,t−1.

Note that home production equals home production period by period; thus investment re-

quires the production of market goods. More specifically, if the evolution of each capital

stock is denoted by

Km,t = (1 − δ)Km,t−1 + Im,t

and

Kh,t = (1 − δ)Kh,t−1 + Ih,t

where Im,t is business investment, and Ih,t is household investment, the resource constraint

for market output is given by

Yt = Ct + Im,t + Ih,t.

(a) Define the sequential market equilibrium, including the household’s problem and the

firm’s problem.

(b) Define the recursive competitive equilibrium, including the household’s problem and

the firm’s problem. (For the time being, you can assume there is no growth.)

(c) Derive the equilibrium conditions of this economy.
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(d) What are the restrictions on parameters that ensures the existence of balanced growth

path where Yt, Km,t, Kh,t, Im,t, Ih,t, Ct, Ht grow at the common rate and market hours

stay constant?

(e) Assume for now αh = 1. Show that this economy is observationally equivalent to a

one-sector RBC model with a preference shock θ̃t where the household preference is

given by

E0

∞∑
t=0

βt
[
c1−γt

1 − γ
+ θ̃t

h1−λ̃t

1 − λ̃

]
.
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