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Note that when πit is estimated by (5.97), the asymptotic variance in
(5.94) is likely to underestimate the variability of bθ. In Chapter 4, we
discussed how to account for the variability of the estimate bγ in the model
for πit (γ). If bγ is obtained from GEE or maximum likelihood, we can
readily find the asymptotic variance of bθ adjusted for the variability of bγ.

Consider a one-sample U-statistic vector with q arguments of the form
Un (γ), where γ is the parameter vector describing the missing data model
as in the above example. It follows from the theory of multivariate statistics
that
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As in Chapter 4, let bγ be the solution to the estimating equation: wn (γ) =
1
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i=1wni (γ) = 0, where wni is the score (for maximum likelihood estima-

tion) or score-like vector (for GEE estimation) for the ith subject (1 ≤ i ≤ n).
By a Taylor series expansion, we have
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. It follows from (5.98) and (5.99) that (see exer-

cise):
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that bθ is asymptotically normal with the asymptotic variance given by (see
exercise):
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