Statistics 248 - Spring 2003 - D. R. Brillinger
Chapter 2 continued

For MA(1)
win = 1 = 3p(1)* + 4p(1)*,  h=1

=1+ 2p(1)?, h>1

For AR(1)
Whp = (1 _ ¢2h)(1 + ¢2)(1 - ¢2)—1 - 2h¢2h

Forecasting stationary time series

Predicting second-order r.v’s. Wish to predict Y given W. Look for minimum
MSE = S(ao, al) = E{(Y — ag — CL1W)2}

py = ao+ay pw, cov{W,Wtay = I'a = v = cov{Y,W}

Predicting X,,1p, from X,

AR(1). Vi — p=¢(Yic1 — ) + Zi, |¢| < 1. Predictor of Y41 given Y.

¢ (Yo — ) (1)

Vector case. Wish to predict Y given W using ¢y + aW
py = ap + apy, Ta =7 (2)
I' = coo{W, W}, v = cov{Y,W}

Best linear predictor. Stationary case
PanH—h = Qo+ aan + ...+ anXl (3)

MSE = S(ag,...,an) = E(Xpsn —ao — a1 Xp — ... —a, X1)? (4)

1



o= aot+ap+ ...+ appu

cov(Xpth, Xn+1—j) = arcov(Xp, Xpt1-j) + ... + apcov(Xq, Xpr1—;) j=1,...

n

apg = ,u(l—zaz‘), Iha, = ’Yn(h>

i=1
The predictor

PnXTH—h = [ + Zai(Xn—i—l—i _,U/>

=1
The minimum MSE
E(Xn+h - ann+h>2

Properties of P,.
4. E[(XTH—h — ann-l—h)Xj] = O, j = O, 1,...,77/

or
E[(Error) x (Predictor Variable)] = 0

This uniquely determines the predictor.
(The residuals are orthogonal to the regressors.)

h=1 case of AR(1). X; = ¢Xi1 + Z;
BXon = ¢Xy  E(Xan — PuXan)? = o°

Case of AR(p). n > p
p”X”"H = ¢Xn + o+ ¢PXR+1—IJ E(Xn—I—l - ann+1>2 = 02

Prediction using infinite past. P, Xn4n based on 1, X, ..., Xo, m < 0

0o

P — i = X

Pn n%ggopm,an—i—h Z:l@j n+l—j
j:

El[(Xpin — PoXpsn)Xni1) = 0, i=1,2, ...

Innovations. One-step predictors. Zero-mean case.

~

X1 == 0
X, = PoaX,, n=23,... v, = EXps1 — PiXpp1)?



