
Macroeconomics II: Assignment 3 Answers

1. Investment with a linear-quadratic objective.

(a) We have

L =
∞∑
t=0

βt
(
1

2
(aYt −Kt)

2 +
b

2
I2t − qt (Kt − (1− δ)Kt−1 − It)

)

Kt : aYt −Kt − qt + βqt+1 (1− δ) = 0
It : bIt − qt = 0

(b) Substitute for qt and It to get a 2nd-order difference equation in Kt of the form

−Et {Kt+1}+ (φ+ 1− δ)Kt − β−1Kt−1 = µYt

where φ and µ are functions of b, β, δ, and a.

aYt −Kt

(
1 + b+ βb (1− δ)2

)
+ b (1− δ)Kt−1 + βb (1− δ)Et {Kt+1} = 0

So

Kt

(
1 + b

βb (1− δ) + 1− δ
)
− β−1Kt−1 − Et {Kt+1} =

a

βb (1− δ)Yt

(c) Let µ ≡ a
βb(1−δ) and ψ =

1+b
βb(1−δ) + 1− δ. We have

Ktψ − β−1Kt−1 − Et {Kt+1} = µYt

The problem tells you the solution will be of the form

Kt = λKt−1 + λµβ
∞∑
i=0

(βλ)iEt {Yt+i} ,

which we can express as

(1− λL)
(
1− βλL−1

)
Kt (βλ)

−1 = µYt.

We have

(βλ)−1 (1− λL)
(
1− βλL−1

)
=
(
λ+ (βλ)−1 − β−1L− L−1

)
so we need

λ+ (βλ)−1 = ψ

or λ2 − ψλ+ β−1 = 0, i.e. λ is the solution to

λ2 − ψλ+ β−1 = 0

such that |λ| < 1. Therefore (assuming ψ2 ≥ 4β−1)

λ =

(
ψ −

√
ψ2 − 4β−1

)
/2.


