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1. 3.1 on page 94
Causal? Invertible

(a) Xt + 0.2Xt−1 − 0.48Xt−2 = Zt.

0 = 1 + 0.2z − 0.48z2 =⇒ z = −5
4 ,

5
3 =⇒ |z| > 1. So Xt is causal.

(b) Xt + 1.9Xt−1 + 0.88Xt−2 = Zt + 0.2Zt−1 + 0.7Zt−2.

0 = ϕ(z) = 1+1.9z+0.88z2 =⇒ z = −5
4 , −

10
11 where |−10/11| < 1. So Xt is not causal.

0 = θ(z) = 1 + 0.2z + 0.7z2 =⇒ z = −1±
√
69i

7 =⇒ |z| =
√

10
7 > 1. Xt is invertible.

(c) Xt + 0.6Xt−1 = Zt + 1.2Zt−1.

0 = ϕ(z) = 1 + 0.6z =⇒ z = −5
3 =⇒ |z| > 1. So Xt is causal.

0 = θ(z) = 1 + 1.2z =⇒ z = −5
6 =⇒ |z| < 1. So Xt is not invertible.

(d) Xt + 1.8Xt−1 + 0.81Xt−2 = Zt.

0 = ϕ(z) = 1 + 1.8z + 0.81z2 =⇒ Z = −10
9 =⇒ |z| > 1. So Xt is causal.

(e) Xt + 1.6Xt−1 = Zt − 0.4Zt−1 + 0.04Zt−2.

0 = ϕ(z) = 1 + 1.6z =⇒ z = −5
8 =⇒ |z| < 1. So Xt is not causal.

0 = θ(z) = 1− 0.4z + 0.04z2 =⇒ z = 5 =⇒ |Z| > 1. So Xt is invertible.

2. 3.3 on page 94. For causal Xt in 3.1. Compute ψk, k = 0, 1, 2, 3, 4, 5 in Xt =
∑∞

k=0 ψkZt−k.

(a) [I − (0.48B − 0.2I)B]Xt = Zt.

Xt = [I − (0.48B − 0.2I)B]−1Zt =
∑∞

k=0[(0.48B − 0.2I)B]kZt

= ψ0Zt + ψ1Zt−1 + ψ2Zt−2 + ψ3Zt−3 + ψ4Zt−4 + ψ5Zt−5 + · · ·

where ψ0 = 1; ψ1 = −0.2; ψ2 = 0.48 + 0.22 = 0.52
ψ3 = −2× 0.2× 0.48− 0.23 = −0.20
ψ4 = 0.482 + 3× 0.48× 0.22 + 0.24 = 0.2896
ψ5 = −3× 0.482 × 0.2− 4× 0.48× 0.23 − 0.25 = −0.15392.

(c) (I + 0.6B)Xt = (I + 1.2B)Zt

Xt = [I − (−0.6B)]−1[I − 2(−0.6B)]Zt =
∑∞

k=0(−0.6B)k[I − 2(−0.6B)]Zt

=
[
I + (−0.6B)− (−0.6B)2 − (−0.6B)3 − (−0.6B)4 − (−0.6B)5 − · · ·

]
Zt

=
∑∞

k=0 ψkZt−k

where ψ0 = 1, ψ1 = −0.6 and ψk = (−1)k+10.6k for k > 1. Thus
ψ0 = 1 ψ1 = −0.6
ψ2 = −0.62 = −0.36 ψ3 = 0.63 = 0.216
ψ4 = −0.64 = −0.1296 ψ5 = 0.65 = 0.07776.
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(d) (I + 1.8B + 0.81B2)Xt = Zt

Xt = (I + 1.8B + 0.81B2)−1Zt =
∑∞

k=0(−1.8B − 0.81B2)kZt

=
∑∞

k=0(−0.9)kBk(2I + 0.9B)kZt

= ψ0Zt + ψ1Zt−1 + ψ2Zt−2 + ψ3Zt−3 + ψ4Zt−4 + ψ5Zt−5 + · · ·
where
ψ0 = 1× 0.90 = 1 ψ1 = −2× 0.9 = −1.8
ψ2 = 3× 0.92 = 2.43 ψ3 = −4× 0.93 = −2.916
ψ4 = 5× 0.94 = 3.2805 ψ5 = −6× 0.95 = −3.54294.
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