AMS316 Homework 4 Solution

1. Since |a] < 1, we have
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Furthermore,
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Hence

p(k) = al¥ kE=0,+1,+2, ..
and p(k) = 0.7/,

2. The roots of equation y* — %y —% = 0 are 2/3 and -1/3, then the ACF's
are given by

k| k|
k)= A Ao :
p(k) (3) + A (- 3)
Since A1 + A2 = p(0) =1 and
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and p(1) = 3/7, solving for A; and Ag gives A} = and Ay = 23

3. The roots of equation y? 12y — = =0 are 1/3 and —1/4 Then the
ACFs are given by

p(k) = A, (3)"‘“' + Ao~ i)"f'.



Since A1 + A2 = p(0) =1 and
1 1
p(1) = §A1 — ZAQ

and p(1) = 1/11, solving for A; and Ay gives Ay = ?—? and Ay = %
4. (a) The root of 1 —0.3B = 0 is 1/0.3, which lies outside the unit circle,

so X; is stationary. AR process is always invertible.
1
1—-0.3B

(b) The roots of 1 — 1.3B + 0.4B?> = 0 are 2 and 1.25. They all
lie outside of unit circle, so it’s invertible. MA process is always
stationary.

X = ( Z;)=(1+0.3B+0.3*B*+...)Z

X;=(1-13B+04B%7,.

(¢) The root of 1 — 0.58 = 0 is 2, which lies outside the unit circle,
so X, is stationary. The roots of 1 — 1.3B 4 0.4B8% = 0 are 2 and
1.25, which lie outside the unit circle, so X; is invertible.

(1—-0.5B)X, = (1—-1.3B+0.4B%7,.



