
Problem Set 4

Florian Scheuer

TA: Carlo Zanella

1 Compute the Neoclassical Model

Find the value function for the Neoclassical Model we saw in class with the following utility
and production functions:

u (c) =
c1−σ

1− σ

f (k) = kα

Use the following parameter values:

α = 0.4

β = 0.96

σ = 2

δ = 0.07

• On paper:

1. Write down the function F (k, k′) for this model

2. Find the steady state stock of capital

• On the computer

3. Define a grid G of equally-spaced points between kss
4 and 2kss. We’ll assume that k

always stays within this range and then verify whether this is true. It’s a good idea
to make sure that kss ∈ G. This can be done by adding it in (and the sorting the grid
to make sure it’s in the right order) or by choosing N to make sure kss happens to be
in the grid. You can ensure this by choosing N = 7× a + 1 where a is an integer, e.g.
N = 701.
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4. Consider the policy function
k′ = g0 (k) = k

and compute the value of following this policy. Let this be the starting guess for iter-
ating on the Bellman equation

5. Write a loop that iterates on the Bellman equation (forcing k′ ∈ G so that there is no
need to interpolate) and stops when a distance criterion is sufficiently small

• Notice that, before you do any iteration, you can compute F (k, k′) for every k, k′ ∈
G and store this as a matrix, so the maximization is just a matter of looking up
values without evaluating the function F all the time.

6. Plot the value function

7. Plot the policy function and the 45 degree line on the same graph

(a) Verify that they intersect at the steady state.

(b) Verify that g (k) ∈
[

kss
4 , 2kss

]
for all k ∈

[
kss
4 , 2kss

]
(this is an implication of the

result that g (k) ∈ (k, kss) for k < kss and vice versa).

8. Starting from k0 = 0.6kss, plot the evolution of kt and ct for this economy for 40 periods

9. [Bonus] Repeat the same exercise without requiring k′ ∈ G, using interpolation for the
value function.

2 Elastic Labor Supply

We are going to look at an extension of the Neoclassical Growth Model where the household
has preferences for how much labor they supply, instead of just supplying labor inelastically.
A planner solves

max
{ct,kt+1,Lt}∞

t=0

∞

∑
t=0

βtu (ct, Lt)

s.t.

ct + kt+1 ≤ f (kt, Lt) + (1− δ)kt

ct ≥ 0

kt+1 ≥ 0

1 ≥ Lt ≥ 0

k0 given
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where

f (k, L) = kαL1−α

u (c, L) = log (c) + γ log (1− L)

and you can choose parameter values that make the results look pretty.

• On paper:

1. Find the steady state of this economy.

• 3 unknowns: kss, css and Lss

• 3 equations: Euler equation, resource constraint, FOC for consumption vs labor

2. Define the function
F
(
k, k′

)
= max

c,L
u (c, L)

s.t.

c + k′ ≤ f (k, L) + (1− δ) k

ct ≥ 0

1 ≥ Lt ≥ 0

(1)

Stare at (1) for a long time. What does it represent?

3. For what values of k, k′ is F well-defined? In other words, what is Γ (k)?

4. Set up the planner’s problem recursively, using your results for parts 1 and 2.

• On the computer:

5. Find the value function and policy function

6. Plot c, L and k′ as functions of k

7. Starting from k0 = 0.6kss, plot the evolution of kt, ct and Lt for this economy for 40
periods
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