
Advanced Macroeconomics I
Homework Assignment #4

Krzysztof Makarski
Due: TBD

Instructions: Instructions: You may and in fact you are encouraged to cooperate on your homework,
provided that you acknowledge the help and you submit your assignment in your own words. Late

homework will receive lower 30% lower grade per each 24 hours. Homework should be stapled (unstapled
homework will receive 5% lower grade).

1. Cake-eating problem. Suppose a consumer has a cake of size k0. She lives for t = 0, 1, 2, ... periods,
her utility has the following form

∑∞
t=0 β

t ln ct. Whatever is not eaten today can be eaten in future
kt+1 = kt − ct, where kt ≥ 0 denotes cake.

(a) State the problem in sequential form.

(b) State the problem as the Bellman equation.

(c) Find the value and policy functions. (Hint: You can use the finite horizon problem as the guess
for the infinite horizon problem).

2. Consider a standard RBC model with technology yt = ztk
α
t n

1−α
t and utility function

∑∞
t=0 β

tu(ct, nt),
where u(ct, nt) = ln ct + φ ln(1 − nt). The only modification is the law of motion for capital kt+3 =
xt + (1− δ)kt+2 (investment today increases stock of capital after three periods).

(a) Define a social planner problem.

(b) Find first order conditions (FOCs) (eliminate Lagrangian multipliers).

(c) Find the steady state in terms of parameters.

(d) Log-linearize the FOCs around the steady state.

3. Consider a standard RBC model with technology yt = ztk
α
t n

1−α
t and utility function

∑∞
t=0 β

tu(ct, nt),

where u(ct, nt) =
c1−σt

1−σ −
n1+ϕ
t

1+ϕ ). The only modification is the law of motion for capital kt+2 = xt+ (1−
δ)kt+1 (investment today increases stock of capital after two periods).

(a) Define the social planners problem.

(b) Find first order conditions (FOCs) (eliminate Lagrangian multipliers).

(c) Log-linearize the FOCs around the steady state.

4. Consider a CIA model with u(c1t, c2t, nt) = log c1t+φ log c2t+ψ log(1−nt) and yt = znt. Furthermore
assume nt ∈ [0, 1]. Everything else like in the lecture.

(a) Define a competitive equilibrium.

(b) Find equilibrium (in terms of parameters), show your computations, be precise.

(c) Find optimal monetary policy: θt. Show your computations.

(d) Consider the following parameters: β = 0.99, u(c1t, c2t, nt) = log c1t + log c2t + 2 log(1− nt) and
z = 5. Compute the lifetime utility of the representative consumer given the optimal monetary
policy (θt = θF take θF from (c)). Compute the lifetime utility of the representative consumer
given θA = 1.02. Find welfare cost of inflation associated with monetary policy θA. Show your
calculations. [Hint. If c1t = c1, c2t = c2, nt = n i.e. the variables are constant in time then∑∞
t=0 β

tu(c1t, c2t, nt) =
∑∞
t=0 β

tu(c1, c2, n) = u(c1, c2, n)
(∑∞

t=0 β
t
)

= u(c1, c2, n) 1
1−β ]

5. [practice question, do not submit] Consider the MIU model with u(ct, nt,mt) = log ct +φ log(1−nt) +
ψ(logmt − ξmt), f(zt, kt, nt) = ztk

α
t n

1−α
t . Furthermore assume nt ∈ [0, 1]. Everything else like in the

lecture.

(a) Define a competitive equilibrium.

i. Derive equations characterizing the economy. Show your computations
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ii. Find the steady sate (in terms of parameters). Show your computations. Is money superneu-
tral? Explain your answer.

iii. Find optimal monetary policy: θt.

iv. Suppose zt = 1, α = 0.36, δ = 0.025, β = 0.99, θt = 1.01, φ = 2, ψ = 0.02 and ξ = 0.1.
Compute the steady state. Find welfare in the steady state. What is a welfare cost of current
inflation (in the steady state, associated with θ = 1.01). (Hint. Compute the steady state
and welfare in the steady state associated with optimal monetary policy).
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