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Problem 1 (3.4) Solution: The AR(2) Time series we have is:
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Therefore, it is causal, and the ACVF is:
k

’YXt(h) COU Xt+ha Xt { 0.827

if |h| = 2k;

otherwise.

Therefore, it is stationary, and ACF is:

(h) CO?" Xt+haXt =

otherwise.

{0 8 if |h| = 2k;

About the PACF, by definition we have a(0) = 1, and a(1) = 0. By
Example 3.2.6 in the book, we have a(2) = 0.8, nd a(h) =0 for h > 2

Problem 1 (5.1) Solution

part (a) We have
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and 02 = 289.1792

The 95 per. Asymptotic Confidence Interval for ¢ is (1.17,1.47) and for ¢
is (—0.79,—0.48)

Problem 1 (5.3) Solution

part (a). To be causal, means that
1—o¢z—¢*22#£0
, when |z| < 1. That means
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part (b) We have R )
p(1) = p(0)o + p(1)¢”
Then we can get ngﬁ = 0.5087, and
6% =7(0)(1 = fs(9,9*)") = 2.9856

Problem 2 Solution
(a) The time series is AR(1) Process, which is X; = ¢X;_; + Z. Then
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And here |¢| < 1 is necessary to ensure we can do Taylor expansion.
(b) Then
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And,
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(c) And,
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(d),(e)and (f): It is similar to part(a), we just replace the backward
operator by the forward operator, then we follow the similar steps, we get
the

=Y 7},
j=0
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0.2

Var(Y;) = T

and
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Problem 3 Solution:
Part (a) So here for ¢, it is a AR(1) model. therefore, we get
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, then we have

Xo=p+) 02,

J=0

. Because of IID N(0, 0?) for Z;, we can get E(X;) = p and,

Cov(Xy, Xpsn) =Cov(>_ & Zoj+ 1.y ¢ Zusn—j + 1)
j=0 j=0

Then we can see that,

So it is stationary.
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Therefore, the Asymptotic 95 percent Confidence Interval for v is:

X +1.96y/Var(X)

Part (C) If we ignore the correlation in X3, then the 95 percent CI is

(T =

7

T(1-¢?)
So if ¢ > 0, then the interval will tend to be smaller, and if ¢ < 0, then the
CI will expand.

X +1.96



Problem 4 Solution
Part (a)
Xt == O.9Xt,1 + Zt

is AR(1) model, then we can have the ACF is:
p(h) = 0.91"
And because P[X,, 1| X1, -+, X,] = 0.9X,,. We can have

1, ifh=0
ah)=<0.9 ifh==+l1

0 otherwise
Part(b) X; = Z; + 0.5Z,_1 which is MA(1) process,

1, ith=0
p(h) =204 if h =41
0 otherwise
And PACF is:
1, ifh=0
alh)=¢04 if h==+1
¢nn  otherwise
Part (c) First of all, by Taylor expansion, we can have
X, = i(ﬁ(—o.s)f + 3(0.5)9‘)2,5 :
13 13 -

=0
We can have the ACF is:
p(h) = ¢1(—1.25)" 4 ¢,2!"

Where C; = —0.1403846 and C5 = 0.2076923. And PACF is:

1, ifh=0

—05 ifh=41
athy =4 7

0.4 if h =42

0 otherwise

Here I give the sample ACF and PACF plots, so they are slightly different
from the theoretic ones.



Problem 5 Solution:

The conditional maximum likelihood estimator for ¢ is:

7 Z XtXt+1
¢ == 0.9207
X7
And: )
1
6% = 5 D (X —0.9207X,,)* = 0.1035
t=2

And now if we treat ¢ and &2
P[X5|X1,X2,X3,X4] =0.9207% 7.8 ="7.18

and

E([Xg,} - P[X5|X17X27X37X4]) =0



ACF AND PACF FOR PROBLEM 4 (A)
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ACF AND PACF FOR PROBLEM 4 (C)
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