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3.9 DISTRIBUTION OF ESTIMATION ERRORS

A further element useful in evaluating the estimates obtained with least squares con-
cerns the associated probability distribution; it is possible to prove that the distribution
of the random variable √

N
(
θ◦ − θ∗) (3.9.1)

will converge, forN → ∞, to a Gaussian distribution with null mean value and
covariance matrix given by

σ 2
e R∗−1

(3.9.2)

where

R∗ = lim
N→∞

[
HTH

N

]
; (3.9.3)

the convergence of(HTH/N) is assured (with probability 1) when the input is a quasi–
stationary process.
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Module ID3.9 describes the asymptotic distribution of least squares estimates for ARX processes.


