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Answers to practice final questions

1a.) ŷt|t−1 = A
′xt +H

′ξ̂t|t−1
Ct|t−1 = H

′Pt|t−1H+R
b.)

f(yt|Ωt−1,θ) =
1

(2π)n/2|Ct|t−1|1/2
exp

�

−
(yt − ŷt|t−1)′C−1t|t−1(yt − ŷt|t−1)

2

�

c.) F =




0 0 0
1 0 0
0 1 0



 Q =




σ2 0 0
0 0 0
0 0 0



 A = µ

H′ =
�
1 θ1 θ2

�
R = 0

d.) Since the unconditional distribution is

ξt ∼ N








0
0
0



 ,




σ2 0 0
0 σ2 0
0 0 σ2







 ,

we should use ξ̂1|0 =




0
0
0



 P1|0 =




σ2 0 0
0 σ2 0
0 0 σ2





2a.) Estimate reduced-form VAR with variables ordered as given:

yt = c+Φyt−1 + εt

xt−1 = (1,y
′
t−1, )

′

�
ĉ Φ̂

�
=

�T

t=1 ytx
′
t−1

�
�T
t=1 xt−1x

′
t−1

�−1

�∂yt+s
∂u3t

= Φ̂s




0
0
1



 .

b.) Suppose we can identify particular days within the sample on which there was a
major change in monetary policy, and let zt denote the change in the fed funds rate on that
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day in month t (with zt = 0 if there was no important day identified for month t). Let
ε̂t = yt − ĉ− Φ̂yt−1 and α̂ = T−1

�T
t=1 ε̂tzt. Use

�∂yt+s
∂u3t

= Φ̂s




α̂1/α̂3
α̂2/α̂3
1



 .

3a.) ĉ
p→ 0, η̂

p→ 0, ζ̂
p→ ζ0

b.) η̂/σ̂η̂
L→ Dickey-Fuller Case 2, (ζ̂ − ζ0)/σ̂ζ̂

L→ N(0, 1)

c.) k̂ = ĉ, φ̂1 = 1 + η̂ + ζ̂, φ̂2 = −ζ̂
d.) (φ̂1 − φ

(0)
1 )/σ̂φ̂

1

L→ N(0, 1)

4a.) ξt+1 = Pξt + vt+1 where row j column i element of P is pij
b.) element j is Prob(st = j|Ωt)
c.) ξ̂t+1|t = Pξ̂t|t
d.) element j of ηt+1 is

1√
2πσ2

exp

�
−
(yt+1 − µj)

2

2σ2

�

e.) ηt+1 ⊙ ξ̂t+1|t
f.) 1′



ηt+1 ⊙ ξ̂t+1|t

�
(sum of elements of vector in (e))

5a.) exp(αξt) ≃ exp(αξ̂t|t−1) + α exp(αξ̂t|t−1)(ξt − ξ̂t|t−1)

ŷt|t−1 = exp(αξ̂t|t−1)

ct|t−1 = α2 exp(2αξ̂t|t−1)Pt|t−1 +R

b.) ξ̂t+1|t = φξ̂t|t−1 + φPt|t−1ht(htPt|t−1ht +R)−1
�
yt − exp(αξ̂t|t−1)

�

Pt+1|t = φ
�
Pt|t−1 − Pt|t−1ht(htPt|t−1ht +R)−1htPt|t−1

�
φ+Q

ht = α exp(αξ̂t|t−1)

6a.) ξ
(i)
t+1 ∼ N(φξ

(i)
t , Q)

gt+1(Λ
(i)
t+1|Ωt) =

1√
2πQ

exp

�

−(ξ
(i)
t+1 − φξ

(i)
t )

2

2Q

�

gt(Λ
(i)
t |Ωt−1)
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b.)

ω̃
(i)
t+1 =

ω
(i)
t√
2πR

exp




−

�
yt+1 − exp(αξ(i)t+1)

�2

2R






ω
(i)
t+1 =

ω̃
(i)
t+1�D

i=1 ω̃
(i)
t+1

c.) Ê(ξt+1|Ωt+1) =
�D

i=1 ξ
(i)
t+1ω

(i)
t+1


