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Econ 226, Spring 2013

Answers to midterm exam

1a.)

L = −(T/2) log(2π)− (T/2) log σ2 −
P

y2t
2σ2

∂L
∂σ2

=
−T
2σ2

+

P
y2t

2σ4
= 0

σ̂2 = T−1
P

y2t

b.)

p(y|σ) = 1

(2πσ2)T/2
exp

µ
−T σ̂

2

2σ2

¶
depends on data y only through σ̂2.
c.) If λ = N then E (σ−2) = 1. For increasing confidence make both λ and N larger

while keeping λ/N = 1
d.)

p(σ−2|y) ∝ 1

(σ2)T/2
exp

µ
−
P

y2t
2σ2

¶
1

(σ2)[(N/2)−1]
exp

µ
− λ

2σ2

¶
=

1

(σ2)[(N∗/2)−1]
exp

µ
− λ∗

2σ2

¶
for N∗ = N + T and λ∗ = λ+

P
y2t

e.)

E(σ−2|y) = N∗

λ∗
=

N + T

λ+ T σ̂2
=
(N/T ) + 1

(λ/T ) + σ̂2
p→ 1

σ2

since σ̂2
p→ σ2.

V ar(σ−2|y) = 2N∗

(λ∗)2
=
(2N/T 2) + (2/T )

[(λ/T ) + σ̂2]2
p→ 0
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2a.) M−1 → 0,M∗ →
³PT

t=1 xtx
0
t

´−1
, m∗ → b

b.) Calculate the Cholesky factor PP0 =M and let T̃ = T + k, ỹt = yt for t = 1, ..., T,
x̃t = xt for t = 1, ..., T, and  ỹT+1

...
ỹT+k

 = P−1m
 x̃T+1...
x̃T+k

 = P−1
Then

T̃X
t̃=1

x̃t̃x̃
0
t̃ =

TX
t=1

xtx
0
t +P

−10P−1 =
TX
t=1

xtx
0
t +M

−1

T̃X
t̃=1

x̃t̃ỹt̃ =
TX
t=1

xtyt +P
−10P−1m =

TX
t=1

xtyt +M
−1m


