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2.6

ACF:

ry = 0.8x;_1 — 0.1524_o + wy — 0.3w;_1

zy — 0821 +0.15z; 9 = wy — 0.3w;_1

(1 —0.8B+0.15B*)z; = (1 — 0.3B)w,
(1-0.3B)(1 —0.5B)x; = (1 — 0.3B)wy,
(1-0.3B)z; = wy

xy — 0.92021 = wy

xp = 0.52_1 + wy ARMA(1,0)

it’s causal: (1 —0.5B) =0 or B=2> 1.

invertible: Yes. w; = x; — 0.5x_1.

Ty = Tp—1 — 0.5.Z't_2 + Wy — Wi
Ty — Typ—q + 0.5.’17t_2 = W — W1
(1 - B+0.5B%z; = (1 — B)w,

(1—0.5B)(1 —05B)z, = (1 —0.3B)w, ARMA(2,1)

it’s causal: (1 — B —0.5B%) =0

roots: 14 ¢ with module greater than 1

not invertible:(1 — B) = 0, root lies on unit circle

Ty + 1.63&,1 + 0.643/',5,2 = Wy, ¢1 = —16, ¢2 = —0.64

(1+1.6B + 0.64B)z; = w,
(b(B)l"t = Wy
V(B)¢(B)z, = (B)w

(1 + 11 B+ 12B% +...)(1 + 1.6B + 0.64B%) = 1

BO : QSO =1
B! : ¢ + 1.6¢, =0
Bj . ¢j + 1.6¢j—1 + 0.64¢j_2 = 0,



p(h) = ¢1p(h — 1) — ¢ap(h —2) =0,h = 1,2, ...
p(0) =1 see example 2, page 103

¢1
~1) =  p(1) = p(—1
pl=1) = T2 (1) = o)
plot:
p(0) =1
1.6
1) =— = —0.9756
P = 1061
p(2) = —1.6 x (—0.9756) — 0.64 = —0.9210
p(3) = —1.6 x 0.9210 — 0.64 x (—0.9756) = —0.8492
p(4) = —1.6 x (—0.8492) — 0.64 x (0.9210) = —0.7095
b
xy — 040z, 1 — 045z, 5 = wy, ¢ =040, ¢ =0.45
(1—0.4B — 0.45B%)x; = w;
QS(B)[L't = Wt
V(B)¢(B)zy = h(B)w
B’ ¢; —0.4¢; 1 —0.45¢; =0, j=0,1,2,...
ACEF:
p(h) = ¢1p(h —1) = gop(h —2) =0,h =1,2,. ..
p(0) =1 see example 2, page 103
¢1
~1) =  p(1) = p(—1
pl=1) = T2 (1) = o)
see plots.

¢ same idea as a&b.

2.7 ARMA(1,1)
Ty = Qg + 0w +wy, Pl <1

from (2.43)
r(h) —¢r(h—1)=0, h=2,3,...

so the general solutions is 7(h) = c¢”, h=1,2,...



solve for ¢ using (2.44)

r(0) = ¢r(1) + o2 [0otbo + 01¢h1] by =1 =1
7(0) = ¢r(1) + o2[1+0(¢ +0)] see example 2.10,1; = ¢ + 0
7(0) = ¢r(1) + o2 [1 + 0¢ + 67
7(0) = ¢r(1) + o2 [1 + 0 + 67
(1) = ¢r(0) + oy, 0100
r(1) = ¢r(0) + 020
solving for r(0)&r(1),
14200467
r(0) = 03}1_—¢2
o (1+09)(0+0)
r(1) = o? T

because (1) = cr(0) = ¢ = "X so:

4
r(h) =r(1)¢"!
. (1+00)(¢+0)
+ +0) , .
— h>1
=T ¢ hZ
ARMA(L,1), AR(1)
page 92, p(h) = ¢",  h >0,
ARMA(0,1), MR(1)
page 96,
0
= — h -
=0 h>1

plots ¢ = 0.6,0 = 0.9 see 2.8.

2.12 Cardiovascular mortality:

M; =11.45+0.43M; | + 0.44M; o + wy
Var(w;) = 32.5

M, =11.45+045M",, | +0.44M",
using 2.78
m—1
P:+m = O—z; Z 1/)]2
j=0
2.13



El(y - 9(2))’] = B[E[(y — 9(=))*|]]

E((y — g(x))*|z] = E[(y — Elylz] + E[ylz] - g(2))*|2]
= El(y — Elyl2))*|=]E[(Ely|2] — g(2))*|2] + 2E[(y — Elyla])(Elyla] — g(x))]a]

Ely|z] — g(x) 1is a constant, so it’s easy to show:

El(y — Ely|z])(Ely|x] — g(z))|z] = 0.
and as a result:

El(y = g(x))*[] > E[(y — Elyl])?|]

El(y - g(x))’] > E[(y — Ely|«])*]

and F[(y — g(x))?] is minimized when ¢(z) = E[y|z].

Y= 2?42
To minimize MSE, set:
= E[2* + z|z]
= E[z*] + E|z|7]
=1

MSE = E[(y — a — bx)?]
= E[y*] — 2aE[y] — 2bE[zy] + a® + 2abE[z] + b°E[z?]

differentiate by a and b, and set both partial derivatives to zeros, we get:
Elzy]

a=FEly|—bEx]=1, b= Bl

=0

so MSE = E[(y — 1)?].



