Introduction to Time Series Analysis. Lecture 10.
Peter Bartlett

Forecasting.

1. The innovations representation.

2. Recursive method: Innovations algorithm.




‘Review: One-step-ahead linear prediction'
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Theinnovationsrepresentation I

Instead of writing the best linear predictor as
X??—H — ¢n1Xn + ¢n2Xn—1 + -+ ¢nnX1,

we can write

Xy =01 (X — X027 4002 (Xpm1 — XJP270) 4400 (X1 — X7).
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innovation

Thisisstill linear in X4, ..., X,,.

The innovations are uncorrel ated:
Cov(X; — X771, X; — X/7") = 0fori # j.




Comparing representations: U,, = X,, — X" ! versus X,




InnovationsAIgorithmI

Xngl - Zﬁm (Xn+1 i XZJ& z) :
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NB: error in text.
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‘InnovationsAIgorithm: Example'

n—z § ‘97,7, —7 nn 7 j—i—l

P’r?—l-lzfy Zennz i41-

91,1:’7(1)/P10> P21:7(0)—9%,1P10
Oo0 =(2)/P), 621 = (y(1)—011022P) /Py,

P; =~(0) — (QS,QPP T 9%,1P21)
033, 032, 031, Pf, .




Predicting h steps ahead using innovations'

The innovations representation for the one-step-ahead forecast is

P(Xn—|—1|X17 SR Xn) — Z an (Xn—l—l—z' — XZ’H_Z),
=1

What is the innovations representation for P( X, 14| X1, ..., X,)?

Fact: If h > 1and1 < i < n, we have
Cov(Xpin — P(Xpgn| X1, ..., Xogn—1), Xi) = 0.

Thus, P( X, 1 — P(Xpan| X1, o, Xpan_1)|X1,...,X,) =0.
That is, the best prediction of X, isthe
best prediction of the one-step-ahead forecast of X, 1.




Predicting h steps ahead using innovations'
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= P (P(Xn4n| X1, o Xopn—1)| X1, ., X0)
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Predicting h steps ahead using innovations'
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Mean squared error of h-step-ahead forecasts'

From orthogonality of the predictors and the error,

E((Xnwn — P(Xnin| X1s- oo, X)) P(Xpin| X1, ..., X)) = 0.

That is, E (X0 P(Xnin| X1, .., X0)) = E(P(Xpinl X1, ..

Hence, we can express the mean squared error as
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Mean squared error of h-step-ahead forecasts'

But the innovations are uncorrelated, so

wen = 7(0) = E(P(Xpsn] X1, ., X5))
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