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1. 3.6 p95
Show that MA(l) Xt = Zt + 0Zt71 with Zt ~ WN(O, 2 ) and MA( ) Zt + 5 Zt 1 with
Zy ~ WN(0, 026%) where 0 < || < 1 have the same ACVF.

yx(h) = cov(Xqpin, Xi) = cov(Zeyn) + 0Zeyp)—1, 2t +0Zi1)

cov(Zy +0Z; 1, Zy + 074 1) = 02 + 0?02 = (1 +60*)0®> h=0
= COV(Zt+1 -+ HZt, Zt + QZt—l) = 00’2 ‘h| =1
COV(Zt_th + GZt—Hh‘—l? Zt + Hth]_) =0 |h| > 1

Yh) = cov(Yiy ), Y2) = cov <Zt+|h\ + 5 i h—1s Zo+ %Zq)
COV Zt + %Zt—la Zt + éZtl; = 0'292 + 9%0'292 = (1 + 92)0'2 h=0

= (¢{0)% Zt+1 -+ %Zt, 2,5 + %2,5_1 = %0’2(92 = 90’2 “’L‘ =1
cov Zt+|h\ + %Ztﬂh\qa Z + %Zt—l) =0 [h| > 1
Clearly vz(h) = vy (h).
2. 3.7 p95

With |0| > 1, non-invertible X; = Z;+607;_; where Z; ~ WN(0, 02) and W; = > io(— 0) I X;_;.

(i) Show that W; ~ WN(0, 03,) and find the expression of o3,

(1+6%0? h=0
Xy = Z; +0Z;_1 with Zy ~ WN(0, 02) = vx(h) = { 6o? || =1
0 |h| > 1

yw(0) = cov(Wy, Wy)
= CoVv ((—G)OXt + (—9)71Xt_1 + (—0)72Xt_2 + -,
(=0)°X; + (—0) ' X1+ (—0)° Xy o+ - -)
2+ (—9)*4 +(=0)"0+ - ]x(0)
+[2(-0)°(~ 91) +2(=0)"1(=0) "2+ 2(=0) (=) + -] x (1)
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Thus Wy, t =1, 2, 3, ...., are uncorrelated with E(W;) = 0 and var(W;) = 6%02.
Therefore Wy ~ WN(0, 03,) with o3, = 6%0>.



ii) Show that X; = W; + 1W,_; and it is invertible.
(i) g
Wi = ¢1(B)X; where ¢1(B) = > 72(—0) 7 B7. Let ¢2(B) = I — 5B. Then

ba(BW(B) = [I—(=0)"'B]372(=0) 7B = 3222 (=0) /B + 372 —(=0) 7/~ BIH!
= I (-0 B4 YR, —(—0) B = 1.
Thus 2 (B)Wy = 12(B)y1(B) Xy = 11Xy = Xy, ie.,

1
Xe =W + éWt_l.

But ¢2(2) =0=1+5=0=2=—0 = [z| = 0] > 1.
So Xy =W, + %Wt_l is invertible.



