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1. Introduction. We will be concerned with the following dynamic linear
system which finds application in both economics and engineering, for example
Aoki [3] and Griliches [6] have used this model.

(11) Try1 = A:I?k -+ Uk, k =0

In (1.1), the state equation, ; is a p-dimensional column vector which repre-
sents the state of some system at time k; A is a p X p transition matrix; and vy
represents a random disturbance, or noise.

In (1.2), the observation equation, y; represents an observation made on the
system at time %, and w; represents noise. We will assume that vy, v1, + -+ and
wy, We, - -+ are independent sequences of zero mean, independent and identically
distributed random vectors with covariance matrices V and W respectively and
that z, is independent of the »;’s and w;’s and has finite covariance matrix. We
remark, in passing, that the superficially more general model in which (1.2) is
replaced by

Yo = Mz, + w, k=1,

where M is nonsingular, may be reduced to (1.2) by an appropriate change of
bases.

When 4, V, W, and the distribution of z, are known, linear least squares pre-
diction and filtering may be done with the Kalman Filter [10], which provides a
method for computing the projections, ;| and y: |, of 2, and y. on the Hilbert
subspace spanned by 1, « - -, yx . Specifically,

oo = (I — Ap)AZi—1 |11 + Arys, k=1,
(1.3) Tow = Am g,
‘ Yelxw = Ttik, t>k)

where I denotes the p X p identity matrix and oo = E[zo]. The matrix A; ap-
pearing in (1.3) is determined by
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