
Economics 202A, Homework #1 Anton Cheremukhin

October 18, 2005

Exercise 1
1) yt = 1− 0.5yt−1, y0 = 1 ⇒

yt = (−1/2)t +
Pt−1

s=0(−1/2)s =
¡
−1
2

¢t
+ 2

3
[1−

¡
−1
2

¢t
] −→ 2

3
, stable

2) yt = 3 + yt−1, y0 = 1 ⇒ yt = 1 + 3t −→∞, no steady state
3) yt = 1− yt−1, y0 = 0.5 ⇒ yt = 0.5 −→ 0.5, unstable
4) yt = 2 + 1.2yt−1, |y∞| <∞ ⇒

yt = y0(1.2)
t + 2

Pt−1
s=0(1.2)

s = (10 + y0)1. 2
t − 109∞⇒ yt = y0 = −10, unstable

5) yt = 1 + (1/3)yt−1, y0 = 0 ⇒ yt =
Pt−1

s=0(1/3)
s = 3

2
[1−

¡
1
3

¢t
] −→ 3

2
, stable

6) yt = 0.2 + 0.5yt−1, |y∞| <∞ ⇒
yt = y0(0.5)

t + 0.2
Pt−1

s=0(0.5)
s = y00.5

t − 0.4× 0.5t + 0.4 −→ 0.4 ∀y0, stable

Exercise 2

1) A =
∙
0.5 0.2
0 0.2

¸
⇒ Q =

∙
1 −2/3
0 1

¸
, Q−1 =

∙
1 2/3
0 1

¸
, Λ =

∙
0.5 0
0 0.2

¸
u0 =

∙
x0
y0

¸
=

∙
1
1

¸
⇒ zt = ΛtQ−1uo =

∙
5
3
(1
2
)t

(1
5
)t

¸
⇒

ut = Qzt =

∙
1 −2/3
0 1

¸ ∙
5
3
(1
2
)t

(1
5
)t

¸
=

"
5
3

¡
1
2

¢t − 2
3

¡
1
5

¢t¡
1
5

¢t #
→
∙
0
0

¸
, stable

2) A =
∙
0.5 0.2
0.8 0.2

¸
⇒ Q =

∙
1 −0.347

0.811 1

¸
, Q−1 =

∙
0.676 0.234
−0.936 0.676

¸
, Λ =

∙
0.777 0
0 −0.077

¸
u0 =

∙
x0
y0

¸
=

∙
1
1

¸
⇒ zt = ΛtQ−1uo =

∙
0.91(0.777)t

−0.26(−0.077)t
¸
⇒

ut = Qzt =

∙
0.090 22 (−0.077 )t + 0.91(0.777 )t
−0.26 (−0.077 )t + 0.738 01(0.777) t

¸
→
∙
0
0

¸
, stable

3) A =
∙
0.5 0.2
0.8 0.2

¸
⇒ Q =

∙
1 −0.219
3.06 1

¸
, Q−1 =

∙
0.598 0.131
−1.83 0.598

¸
, Λ =

∙
1.113 0
0 −0.4132

¸
u0 =

∙
x0
y0

¸
=

∙
1
x

¸
⇒ zt = ΛtQ−1uo =

∙
0.729(1.113)t

−1. 232(−0.413)t
¸
⇒

ut = Qzt =

∙
0.269 81 (−0.413 )t + 0.729 (1. 113)t
−1. 232 (−0.413 )t + 2. 230 7(1. 113)t

¸
→
∙
∞
∞

¸
, no steady state

4) u0 =
∙
x0
y0

¸
=

∙
1
y

¸
⇒ zt = ΛtQ−1uo =

∙
(0.131 y + 0.598)(1.113)t

(0.598 y − 1. 83)(−0.413)t
¸
⇒

need to assume 0.131 y + 0.598 = 0 ⇒ y = −4. 564 9⇒ zt =

∙
0

−4. 559 8 (−0.413 )t
¸
⇒

ut = Qzt =

∙
(−0.413 )t

−4. 56 (−0.413 )t
¸
→
∙
0
0

¸
, unstable
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Exercise 3
yt = αyet+1 + βxt + ut yet+1 = λyet + (1− λ)yt
a) yt = α(λyet + (1− λ)yt) + βxt + ut ⇒ αλyet = (1− α(1− λ))yt − [βxt − ut]
αλyet+1 = (1− α(1− λ))yt+1 − [βxt+1 − ut+1] ⇒
λyt = (1− α(1− λ))yt+1 − [βxt+1 − ut+1] + βλxt + λut ⇒

yt = {λ[βxt−1 + ut−1]− [βxt − ut]− λyt−1}/(1− α(1− λ))
b) vt, ut ∈ [−a, a]

(1− α(1− λ))yt + βxt = −λyt−1 + λβxt−1 + λut−1 + ut
xt = γxt−1 + δ + vt∙

1− α(1− λ) β
0 1

¸ ∙
yt
xt

¸
=

∙
−λ λβ
0 γ

¸ ∙
yt−1
xt−1

¸
+

∙
0
δ

¸
+

∙
λut−1 + ut

vt

¸
In case shocks are

∙
a
b

¸
⇒
∙
y
x

¸
→
∙
λ− α (−λ+ 1) + 1 β − βλ

0 −γ + 1

¸−1 ∙
(λ+ 1)a
b+ δ

¸
="

a λ+1
−α+λ+αλ+1 + (b+ δ) β−βλ

α−λ+γ−αλ−αγ+λγ+αλγ−1
b+δ
1−γ

#
Hence, xt ∈ [ δ−a1−γ ,

δ+a
1−γ ], and

yt ∈ [ −a(λ+1)
−α+λ+αλ+1 +

(δ−a)β(1−λ)
α−λ+γ−αλ−αγ+λγ+αλγ−1 ,

a(λ+1)
−α+λ+αλ+1 +

(a+δ)β(1−λ)
α−λ+γ−αλ−αγ+λγ+αλγ−1 ]

c) yt = αEtyt+1 + βxt + ut yt+1 = Etyt+1 + wt+1 xt = γxt−1 + δ + vt
yt = αyt+1 + βxt + ut − αwt+1 yt+1 = [yt − βxt − ut]/α+ wt+1

yt =
1
α
yt−1 − β

α
xt−1 + wt − 1

α
ut−1 xt = γxt−1 + δ + vt∙

yt
xt

¸
=

∙
1
α
−β

α

0 γ

¸ ∙
yt−1
xt−1

¸
+

∙
0
δ

¸
+

∙
wt − 1

α
ut−1

vt

¸
Steady state

∙
y
x

¸
=

∙
1− 1

α
β
α

0 1− γ

¸−1 ∙
0
δ

¸
=

"
βδ

(1−α)(1−γ)
δ
1−γ

#
∙

1
α
−β

α

0 γ

¸
=

∙
1 β

1−γα
0 1

¸ ∙
1
α
0

0 γ

¸ ∙
1 −β

1−γα
0 1

¸
∙
yt − βxt

1−αγ
xt

¸
=

∙
1
α
0

0 γ

¸ ∙
yt−1 − βxt−1

1−αγ
xt−1

¸
+

∙ −βδ
1−αγ
δ

¸
+

∙
wt − 1

α
ut−1 − βvt

1−αγ
vt

¸
Rational Equilibrium: wt =

1
α
ut−1 +

βvt
1−αγ , y0 = β δα+(1−α)x0

(1−αγ)(1−α)∙
yt
xt

¸
=

∙
1
α
−β

α

0 γ

¸ ∙
yt−1
xt−1

¸
+

∙
0
δ

¸
+

∙ βvt
1−αγ
vt

¸
=

∙
1 β

1−γα
0 1

¸ ∙
1
α
0

0 γ

¸t ∙
1 −β

1−γα
0 1

¸
"
β δα+(1−α)x0
(1−αγ)(1−α)

x0

#
+
Pt−1

s=0

∙
1 β

1−γα
0 1

¸ ∙
1
α
0

0 γ

¸s ∙
1 −β

1−γα
0 1

¸ ∙ βvt−s
1−αγ

δ + vt−s

¸
Exercise 4

yt = αEtyt+1 + δ + ψyt−1 + ut yt = Et−1yt + wt∙
1 −α
1 0

¸ ∙
yt

Etyt+1

¸
=

∙
ψ 0
0 1

¸ ∙
yt−1
Et−1yt

¸
+

∙
δ
0

¸
+

∙
ut
0

¸
+

∙
0
wt

¸
∙

yt
Etyt+1

¸
=

∙
0 1
− 1

α
ψ 1

α

¸ ∙
yt−1
Et−1yt

¸
+

∙
0
− 1

α
δ

¸
+

∙
0
− 1

α
ut

¸
+

∙
wt
1
α
wt

¸
a)

¯̄̄̄
0− λ 1
− 1

α
ψ 1

α
− λ

¯̄̄̄
= 1

α

¡
ψ − λ+ αλ2

¢
= 0 D = (1− 4ψα)/α2

b) λ = 1
2α
(1±

√
1− 4ψα) i.e. roots will be real if 4ψα < 1
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c)
∙
0 1
−3
4
2

¸
=

∙
2 2/3
1 1

¸ ∙
1/2 0
0 3/2

¸ ∙
3
4
−1
2

−3
4

3
2

¸
d)
∙

3
4
yt − 1

2
Etyt+1

−3
4
yt +

3
2
Etyt+1

¸
=

∙
1/2 0
0 3/2

¸ ∙
3
4
yt−1 − 1

2
Et−1yt

−3
4
yt−1 +

3
2
Et−1yt

¸
+

∙
δ
−3δ

¸
+

∙
ut
−3ut

¸
+

∙
−1
4
wt

9
4
wt

¸
Rational equilibrium: zt = 3

2
zt−1 − 3δ + 9

4
wt − 3ut

zt = −34yt +
3
2
Etyt+1 = 6δ Etyt+1 = 4δ +

1
2
yt

at =
9
4
wt − 3ut = 0 wt =

4
3
ut

yt = 4δ +
4
3
ut +

1
2
yt−1 = (

1
2
)ty0 +

Pt−1
s=0(

1
2
)s(4δ + 4

3
ut−s)

Exercise 5
pt = (2/5)xt + (1/5)Etpt+1 + 1 + ut
xt = (1/5)pt + (1/2)xt−1 + 1 + vt, x0
pt−1 = (2/5)xt−1 + (1/5)Et−1pt + 1 + ut−1 pt = Et−1pt + wt⎡⎣ −1/5 0 1

0 −1/5 0
1 −1 0

⎤⎦⎡⎣ pt
Et−1pt
xt

⎤⎦ =
⎡⎣ 0 0 1/2
−1 0 2/5
0 0 0

⎤⎦⎡⎣ pt−1
Et−2pt−1
xt−1

⎤⎦+
⎡⎣ 11
0

⎤⎦+
⎡⎣ vt

ut−1
0

⎤⎦+
⎡⎣ 0
0
wt

⎤⎦
⎡⎣ pt

Et−1pt
xt

⎤⎦ =
⎡⎣ 5 0 −2
5 0 −2
1 0 1

10

⎤⎦⎡⎣ pt−1
Et−2pt−1
xt−1

⎤⎦+
⎡⎣ −5−5
0

⎤⎦+
⎡⎣ −5ut−1−5ut−1

vt − ut−1

⎤⎦+
⎡⎣ wt

0
1
5
wt

⎤⎦
Eigenvectors:

⎧⎨⎩
⎡⎣ − 1√

1601−51

¡
−5
√
1601 + 205

¢
1

⎤⎦⎫⎬⎭↔ 51
20
− 1

20

√
1601,

⎧⎨⎩
⎡⎣ 01
0

⎤⎦⎫⎬⎭↔ 0,

⎧⎨⎩
⎡⎣ 1

20

√
1601 + 49

20

− 1√
1601+51

¡
−5
√
1601− 205

¢
1

⎤⎦⎫⎬⎭↔ 1
20

√
1601 + 51

20⎡⎣ 5 0 −2
5 0 −2
1 0 1

10

⎤⎦ =
⎡⎣ 0 0.6983 0.3793
1 0.6983 0.3793
0 0.1569 0.8440

⎤⎦⎡⎣ 0 0 0
0 4.5506 0
0 0 0.5494

⎤⎦⎡⎣ −1.0 1 0
1. 592 8 0 −0.715 8
−0.296 1 0 1. 317 9

⎤⎦
⎡⎣ −pt +Et−1pt
1. 592 8pt − 0.715 8xt
−0.296 1pt + 1. 317 9xt

⎤⎦ =
⎡⎣ 0 0 0
0 4.5506 0
0 0 0.5494

⎤⎦⎡⎣ −pt−1 +Et−2pt−1
1. 592 8pt−1 − 0.715 8xt−1
−0.296 1pt−1 + 1. 317 9xt−1

⎤⎦+
+

⎡⎣ 0
−7. 964
1. 480 5

⎤⎦+
⎡⎣ 0
−0.715 8vt − 7. 248 2ut−1
1. 317 9vt + 0.162 6ut−1

⎤⎦+
⎡⎣ −wt

1. 449 6wt

−0.032 52wt

⎤⎦
(2) zt = 4.5506zt−1 − 0.715 8vt + 1. 449 6wt − 7. 248 2ut−1 − 7. 964
zt = 7.964/3.5506 = 2. 243
wt = (7. 248 2ut−1 + 0.715 8vt)/1. 449 6 = 0.49379vt+5ut−1
pt = (0.715 8xt + 2. 243)/1. 592 8 = 0.449 40xt + 1. 408 2
(3) yt = 0.5494yt−1 + 1. 317 9vt − 0.032 52wt + 0.162 6ut−1 + 1. 480 5
yt = −0.296 1pt + 1. 317 9xt = −0.296 1(0.449 40xt + 1. 408 2) + 1. 317 9xt = 1. 184 8xt − 0.416 97
yt = 0.5494(1. 184 8xt−1 − 0.416 97) + 1. 317 9vt − 0.032 52(0.493 79vt + 5ut−1)
+0.162 6ut−1 + 1. 480 5 = 1.3018vt+0.65093xt−1+1.2514
xt = (0.416 97+1. 301 8vt+0.650 93xt−1+1. 251 4)/1. 184 8 = 1.0988vt+0.5494xt−1+1.4081
pt = 0.449 40(1. 098 8vt + 0.549 4xt−1 + 1. 408 1) + 1. 408 2 = 0.4938vt+0.2469xt−1+2.041
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