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ABSTRACT. We consider Tikhonov regularization of linear
inverse problems with discrete noisy data containing corre-
lated errors. Generalized cross-validation (GCV) is a promi-
nent parameter choice method, but it is known to perform
poorly if the sample size n is small or if the errors are cor-
related, sometimes giving the extreme value 0. We explain
why this can occur and show that the robust GCV methods
perform better. In particular, it is shown that, for any data
set, there is a value of the robustness parameter below which
the strong robust GCV method (R1GCV) will not choose the
value 0. We also show that, if the errors are correlated with
a certain covariance model, then, for a range of values of the
unknown correlation parameter, the “expected” R1GCV esti-
mate has a near optimal rate as n — oco. Numerical results
for the problem of second derivative estimation are consistent
with the theoretical results and show that RiGCV gives reli-
able and accurate estimates.

1. Introduction. Consider the problem of estimating a function or
vector fy from discrete noisy data y; = L;fo +€;, 1 = 1,... ,n, where
L; are linear functionals and ¢; are errors. In particular, we consider
a linear ill-posed operator equation K f(z) = g(z), e.g., a first kind
Fredholm integral equation, where the functionals are L;f = K f(z;),
i = 1,...,n. Another special case is the data smoothing problem,
where L;f = f(z;). The general problem also includes a discretized
operator equation or other finite dimensional linear model, in which
case L;f = Kf;, where f € R?, ¢ < n, and K is the n x ¢ model or
design matrix.
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