
Exercise 1

Each one of you should pick one of the following functions:

f1(x) = −13(x+ 1)−3 + 13 x ∈ [0, 5]

f2(x) =

{
10x x ∈ [0, 1]

2 log(x) + 10 x ∈ (1, 5]

f3(x) =

{
10x x ∈ [0, 1]
10 x ∈ (1, 5]

f4(x) =
1

x+ 1
13

x ∈ [0, 5]

f5(x) =
4

5

(
1

x+ 1
13

)
+

1

5

(
13− 13

5
x

)
x ∈ [0, 5]

Using a finite number of elements p two different basis (monomials and Chebyshev polynomials) Ψ =
{ψi(·)}∞i=0 of the space of continuous functions approximate the function using Dirac delta, least squares,
and Galerkin projection.

Exercise 2

An agent solves the following problem:

max
a′

c1−σ

1− σ
+ βsjE[

c1−σ

1− σ
]

s.t. c+ a′ = a

c′ = (1 + r)a′ + exp(ϵ),

where ϵ ∼ N(0, σϵ).

Solve the model using:

1. Collocation/ Dirac Delta projection

2. Least squares projection

3. Galerkin projection

Plot the policy function associated to each projection method and the log of the absolute value of the
residual of the euler equation in an interval of a ∈ [amin; amax]

Use the following parameter values:

σ = 2 σϵ = 0.2

amin = 1 amax = 20

β = 0.95 r = 0.05

sj = 0.9
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