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Abstract Means and covariance/dispersion matrix are the building blocks for many
statistical analyses. By naturally extending the score functions based on a multivariate
t-distribution to estimating equations, this article defines a class of M-estimators of
means and dispersion matrix for samples with missing data. An expectation-robust
(ER) algorithm solving the estimating equations is obtained. The obtained relation-
ship between the ER algorithm and the corresponding estimating equations allows
us to obtain consistent standard errors when robust means and dispersion matrix are
further analyzed. Estimating equations corresponding to existing ER algorithms for
computing M- and S-estimators are also identified. Monte Carlo results show that
robust methods outperform the normal-distribution-based maximum likelihood when
the population distribution has heavy tails or when data are contaminated. Applica-
tions of the results to robust analysis of linear regression and growth curve models are
discussed.
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