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TIME SERIES
Solutions to Exercise Sheet 6

(a) Seasonal ARMA(1,1)s.
(b) Seasonal MA(2),.

(c) Non-seasonal AR(1).

(d) Seasonal ARIMA(2,0,1) x (0,1,0);5.
(e) Non-seasonal ARIMA(2,1,0).

A seasonal AR(1),; model can be written as (1 — ®B*)X; = Z; or ®(B)X; = Z;. To
obtain the autocorrelation function, it is convenient to represent it as a linear process
of the form

Xi =) ¥iZij =¢(B)Z,
=0
where ¢(B) = 352, ¢;B7. Then we can write
Xi = %(B)Z: = (B)®(BY)Xq,

which means that
1 =¢(B)®(BY),

or, in terms of polynomials in B,
1= (o + 1 B+ 10y B? + 03 B® + 4, B* + s B> + .. .)(1 — dBY).
Expanding yields

1 = 9o+ 1B+ 1B +13B%+ (Y, — ®)B* + (5 — 1 @) B® + (b6 — 102P) B°
+(th7 — P3®) BT + (g — a®)BS + .. ..

Equating coefficients of B7 on the LHS and RHS of this equation, we obtain

Yo = 1

Y1 = PYy=1Y3=0
Yy = @

Ys = 1 ®=0

Y6 = P =0

Y7 = P3P =0

Vs = P =7

In other words, we see that



Since X; is a zero-mean process, by Corollary 3.1 in Section 3.4 of the lecture notes,
we have

V(1) = 0" jhjr,

Jj=0

which can be written as

() = { 02 Y00 hajajar = 02 Y32 IO ifT =4k k=0,1,2,...,

0 otherwise.

Hence, for 7 = 4k, k = 0,1, 2, ..., we obtain

o) 2HT
2 2j o°®
=o0°P" ) = .

By dividing v(7) by v(0), we obtain the required result.

. A seasonal ARIMA(1,1,1) x (0,1, 1);2 model can be written as
(1—¢B)(1—B®)(1-B)X;=a+ (1+60B"%)(1+0B)Z,.

When expanded, we have the form

{1—(¢+1)B+¢B*—~ B2+ (¢p+1)B® —¢B"}X, = a+(1+0B+0OB"? +00B")7,

or

Xi = a+(0+1)Xe1 — X0+ Xpo1o— (0 + D)X 13+0Xeu + 2, + 02,4
+0Z; 12 + O0Z;_13.



