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1. Using the backshift operator and factorization, we have (1 — ¢1B — ¢2B?)Y; = (1 — \1B)(1 —
A2B)Y; = 0. From the factorization, we have

P1 £ \/PF + 462 W

L 2
P11 = M+ XA (2)
P2 = —AAe. (3)

For Y; to be stable, we require |\;| < 1 or equivalently —1 < A; < 1. Consequently, by Eq.(3),
1< ¢ <. (4)
By Eq. (2),
—2< ¢ <2. (5)
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Next, if ¢? 4+ 4¢p < 0, then ¢g < —%. This condition gives an inside regime of a parabola
determined by three points (0,0), (2,—1), and (—2,—1). Next, consider ¢7 + 4¢o > 0. In this

/ 4h2
case, /@7 + 4¢2 > 0. Furthermore, we have —1 < %:I: M < 1. Based on the 2nd inequality,

o \/¢%+4¢z<1

2 2

V&3 +4ga <2— ¢y

=
= ¢ +4pe < ¢F — 4y +4
= ¢2<1—¢1. (6)

Based on the first inequality,

o1y ¢1 + 4¢3

—1 < =
2 2

= —2—¢1 < —\/o] + 4o

= O +41+4> 6 + 46

= ¢1+1> ¢ (7)
Combining Eqgs. (4)-(7), we obtain a triangular with vertices at (0,1),(2,—1) and (—2,—1). The

figure can be seen in p.17 of Hamilton (1994) or Figure 3.2 on page 61 of Box, Jenkins, and Reinsel
(1994).



2. Part (a). From (1 — 1.2B + 0.5B2)Y; = 0, we have \; = 0.6 £ Y% ~ 0.6 & 0.3744, where
j = 1,2. The homogeneous solution (see lecture note 1) is Y; = y3 A + 25, where the coefficient
~v1 and o are determined by the initial conditions. Specifically, we have

Yo = m+mn2=3_,
Y1 = MM+ =854

The 2nd equation gives 0.6(y; + v2) — 0.374i(y1 — v2) = 8.54. Thus, 71 — 72 = —10i. Therefore,
v1 =4 — 5i and v = 4 + 5i.

Part (b). First, using the result for the first-order difference equation and Xy = 2, we have
X; = 2(—0.5)!. Next, using the result on page 3 of Lecture 1,

1-0.5 it .
Y, = i 4 51X, ; + 0.5,
f 05 +0 Z;w +—i +0.5

3. First, the lag-k autocovariance of X; is v = E(X: Xi+x) = E[(X 50 wiat_i)(zjﬁo Va4 p—j)]
= B(XZ0 Virwthiai_;) = 0% Y20 ithiyk-

Next, I'(z) = 02(3°220 1i2") (3520 iz~ ). Work out the coefficient for the z* (or 27*) term of
I'(z). You can verify that the coefficient is exactly .

4. See the file hwl-4.doc.



