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December 15, 2010

1.z, =a+bt +ct? + s, + 1,

(a) trend: a + bt + ct?, seasonal: s;

(b) s, =0, (1—-B)*r; = (1-2B+ B*x; = a+bt+ct? +y, — 2a — 2b(t —
D) =2t = 1) +a+b(t —=2) +e(t =2) = 2¢+ 4 = 2y + o2

2

Since y, is stationary, (1 — B)“z; is stationary.

2. xp =2+ 01201 + 0229

(a) ACVEF:
vz (k) cov(zy + 612e-1 + 02200, 2ok + 01244 1—1 + 2214 5—2)
0 k> 2
0?6y k=2




ACF:

pz(k) = 72(k)/v:(0)
0 k>2
0>/(1+ 67 +63) k=2

= 901 (1+0:)/1+07+63) k=1

1 k=0

pz(—k) k<0

(b) y: = azi—1 + x4 ACVF of y;:

WQ(k)

cov(Ye, Ye+k) = cov(Qi—1 + T, AT k-1 + Totk)
(14 )y (k) + ave(k = 1) + aye(k + 1)

0

o2 abs

o? [(1+ a?)bz + aby (1 + 62)]

o2 [(1+a)01(1 + 02) + a(1 + 67 + 63) + abs]

0% [2a01(1 + 62) + (1 + a?)(1 + 67 + 63)]

’Yy(_k)

k>3
k=3
k=2
k=1
k=0
k<0



ACF:

py(k) = 7y (k)/7,(0)

oo k=3
2a01 (1+62)+(1+a2)(1+62+632)

(1+0?)02+ab: (1+62) k=29
2a01 (1+62)+(1+a?)(1+62+62) -

(1+a?)0; (14602)+a(14+024+62)+ab, E—1
2001 (1462)+(1+a?) (1+02+62)

1 k=0

py(—k) k<0

3. 1y = ﬁ$t71 + ﬁwhz + 2.

(a) 2 = (1~ st B — s B) werset Y = , weget Y2zl

711(111-1-1) = 0. There are two roots: Y; = 1, Y, = _%4-1' The station-

arity condition: |Y;| <1 =a < —2ora > 1.

(b) p(k) = AV + 4,78 So p(0) = Ay + 45 = 1, p(1) = L4, —

. 3 2
%_HAQ = m So the coefficients are: A; = #%,AQ =
a®+a’?—a—1 _ a®+2a? 1\|k| a’+a’—a—1 1 ||
2a3+3a%2—a—1" So p(k) - 2a3+3a2—a—1(5) + 2a3+3a2—a—1( a+1) '
_ 1 1
(C) Tn41 = a(a+1)'rn + a(a+1)'rn_1 + Zn+1,
_ _ 1 1
then z,(1) = E(xpy1|21, ..., 20) = a@rn¥n t sErntn-1,
2
en(l) = xpi1 — 2n(1) = zpt1, var(e, (1)) = 0.
_ 1 1
Tnt+2 = Grayn) Tntl + alat1) Tn + Zn+2,
_ _ 1 1 _ 1 1 1
then z,,(2) = E(zni2|71, ., 2n) = o @n(D+ s e = s |:a(a+1)xn + aarnTn-1| T

1
a(a+1) Ln,

2
en(2) = Tusa=2n(2) = Znrat gy 2, var(en(2)) = [1 + (awm) } o
4. T + ¢£Bt_1 = Zt — QZt_l.

(a) stationary: |¢| < 1; invertible: |6] < 1.



(b) @i(1+ ¢B) = 2(1 — 9B) = x; = 17522, Define U(B) = {752 =
1+ ¢1B+1¢aB? + -, where ¢, = (—=1)"¢*~(¢ + 0).
Soxy =z +12¢ 1+ Pazp_o+ .
E (24— pzi + ¢xp_pai—1) = E [xy_p (20 — 024_1))]
Y(k)+¢v(k—1) = E (211 + 120-k-1 + Y2zt—k—2 + ) (21 — 024-1)]
For k =0, 7(0) + ¢y(~1) = o [L +0(¢ + 0)];
For k =1, v(1) + ¢v(0) = —60?;
For k> 1, y(k) = —¢y(k — 1).

2
S09(0) = HEE0%, 4(1) = — (062 o (2) = LRGN 2
_ (o101 +90 _ $(¢+6)(1496
p(1) = =D p(2) = L)L),
(¢) Tpnt1 = —0xn + 2ny1 — 02,

then x,(1) = E(zpy1|21, ..., 2n) = —Qxy — Ozp,
en(1) = 2p1 — 20 (1) = 241, var(e, (1)) = o2

Tpi2 = —PTnt1 + Zny2 — O2ny1,

then z,,(2) = E(zpyo|21,...,20) = —d2,(1) = 2, + @02y,

en(2) = Tpyo—an(2) = znio—(6-40)2n11, var(en(2)) = [1 (ot 0)2} o2,



