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0. Summary. The present paper gives sufficient conditions on a linear process
{X,} and its spectral density f( -) for the following limit relation to hold:

(0.1) W™ (N/2my log my)! max_. g [Ifx(N) — FONI/FN)] — 1
in probability as N — <« where fy(-) is the usual windowed sample spectral

density, myW (my-) is the (varying) window, and my T « as N — o« at a suit-
able rate. Under the same conditions it is shown that

(0.2)  P(ay '[N'my [|W]l. ™" max;s cmy [fx(AF.0) — SO, I/FON2)]
— by] < z) > exp(—exp (—1x))

as N — o for —0 < © < © where\y,:, ar, and by are defined by (2.1) and
(2.2).

Observe that the difference between the maximum deviation and the deviation
at a single N point [5] manifests itself in the factor (logm ») % Thus in practice a
confidence band for all X is O( (logmy)?) times that for a finite set.

1. Introduction. In this paper we will study spectral estimation in the case of
a real-valued, discrete parameter, linear stochastic process { X;:¢ = 0, £1, -+ -} —
i.e., a process for which

(1.1) Xo = D i i

where --- £, &, &, - - - are independent, identically distributed random vari-
ables, and ) |ax| < «. In this case {X,} has the spectral density

(1.2) FN) = (2m) 7 | i ae™™

so that

(1.3) R(v) = B{X: Xy} = [Zo e ™f(N) A\,

The most commonly used spectral density estimates, fx(\), are those obtained
by weighting the periodogram,

(1.4) Iv(\) = (2eN) 7| X X ™,

Received 1 July 1966.
1 The work of M. Woodroofe was supported by the Office of Naval Research NONR

225(52) at Stanford University.

2 The work of J. Van Ness was supported by the Army Research Office under Grant
DA-ARO(D)-31-124-G726 at Stanford University and by the National Science Foundation
under Grant GP7519 at the University of Washington.

1558




































