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CONFIDENCE INTERVALS FOR THE CROSSCOVARIANCE FUNCTION

DAVID R. BRILLINGER
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1. Introduction. Given a stretch Axwan_.xw.nv_. t=0,1,...,
T-1 , of a stationary bivariate time series, the sample

crosscovariance function

clyw = 17t ) Axin:: - o.w T&S - o& (1.1)

0<t, t+u<T-1

with
-1
cf = ¢t I

. (1.2)
3 o xuanv

j=1,2 is a useful statistic to employ in looking for associa-
tion between the component series xw and xm .  The exact
sampling distribution of the statistic (1.1) is complicated
even in simple particular cases. However its distribution

has been shown to be asymptotically normal and large sample
expressions have been given for its variance, Bartlett (1966),
Hannan (1970), Anderson (1971), Brillinger (1975). For example
in terms of the second and fourth order spectra of the series
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the key variate of (1.1) is for given u, essentially, the mean

In the particular case that the series xp and xw are of the stationary series xHAn+:.x~An~, t=0,41,... . Methods

i i ies of independent variates . . R
independent and that one is a seri P! ‘ are available for basing confidence intervals on such means.

(white noise), expression (1.3) simplifies to
To proceed, it is now necessary to set down some

- tation. Given a J vector-valued stationary series
Tl var x,(t) ) (var x,(t)) (1.4) general no
:J?T..lxu?:. t=0,+1,... define
a result that is often made use of in practice. 1In this
connection Haugh (1976) investigates the effect of approximately oww...uxgcw_....:xluv = cum A&ww.n+:~v‘...~xu71~.n+cxlwv.
Lransforming the series Xy and X, to white noise and then X
3 ?@ (1.6)
estimating the crosscovariance function. In the case that the . k
series mxw.xwu is Gaussian, the fourth order spectrum mHNHN for uh~....%w =1,...,d and k=1,2,... in the manner of
is identically 0 and expression (1.3) simplifies somewhat. Brillinger (1975). In particular one has
Here Robinson (1977) has shown that a consistent estimate of
c., = E X.(t)

the variance results from the insertion into (1.3) of consis- 3 ] .7
tent estimates of the spectra that appear. nwW.:v = qo<~wan+:v.xxanvv

The present paper indicates a direct procedure for

i " . : § =14...,J . 1In order to obtain the asymptotic dis-
constructing approximate confidence intervals for the cross- for 3,k ‘ ¢ P

i : . . . tribution of the statistic under investigation, the following
covariance function, meacv~ of a general bivariate station-

; . ; ) . . mixing condition will be set down.
ary time series Qp.xmv - By taking the series X, identical 9

with the series X, the procedure leads to the construction Assumption 1. The series AxﬂAﬂv.....xQnﬂ.w ) €=0,#1,... is
of intervals for the autocovariance function c;p{w . The stationary and such that
procedure is based upon the cbservation that
L ... L Jc. C{uy el ) <w (1.9)
Fy.-.1 1 k-1
1 uy Uy 1 k
T I X (t+u) X, (t) (1.5)

0<t, t+u<r-1
- for uw.....ux =1,...,J and k=2,3,... .

























