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Suppose that a model parameter vector m®, say of length M, is estimated for a single event i
and that the elements of m® have covariance matrix C,,,. The ms estimated for different events
are assumed to be uncorrelated, because the events are well-separated in time, and as the noise is
assumed to be stationary, C,, is independent of i.

The average m of, say, N model parameter vectors is defined as:
m = Mm@, m®, ..., m™]" with M= NL[LL-,1]

The standard formula for error propagation then implies that the covariance of the average is:
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The covariance C of the average is smaller than the covariance C,, of the individual model
parameters, but the ratio of its elements are the same. The overall size of C;; decreases with the
number N of vectors that are averaged, following the same N~ rule as in the better-known

uncorrelated case. Consequently, the standard error of the jth average parameter o; = [Cm]}/]? IS
proportional to N~*. The Pearson correlation coefficient 1, = [Cy] jk[Cm];j’/z[Cm];,? is
independent of N and equal to the analogous coefficient for C,,. In this sense, the averaging has
preserved the intra-vector correlations.



