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ABSTRACT

Statistical learning of multivariate data with complex missing patterns is a very important issue
for researchers who act on the real-life problems encountered in their own practice. In many applied
data analyses, outcomes are routinely -assumed to be normally distributed by practitioners for
mathematical convenience. However, such a normality assumption is vulnerable to atypical or
outlying observations and subsequently yields invalid inferences. My dissertation consists of three
essays on the use of multivariate skew normal and skew t distributions to deal with data in the
presence of population heterogeneity and possible missing values.

In the first assay, we develop computationally flexible tools for the analysis of multivariate skew
normal mixtures when missing values occur in data. Under missing at random mechanisms, we
present an analytically feasible EM algorithm for the supervised learning of parameters as well as
missing observations. The proposed mixture analyzer, including the most commonly used gaussian
mixtures as a special case, allowing practitioners to handle incomplete multivariate data sets in a
wide variety of considerations.

The second assay presents some analytical devices for multivariate skew t models when
fat-tailed, asymmetric and missing observations may simultaneously occur in the input data. We
present a Monte Carlo version of the ECM algorithm, which is performed to estimate the parameters
and retrieves the missing observation with a single imputation. Additionally, an efficient data
augmentation scheme is developed to account for the uncertainty based on multiply imputed
parameters and missing outcomes.

In the last assay, we offer a multivariate skew t mixture-based approach to robust clustering for
experimental data with incomplete observations. Several real data sets as well as simulations are
illustrated in my dissertation.

Keywords: EM algorithm, MSN model, Multivariate truncated normal, data augmentation, MCECM
algorithm, missing at random, MST model, multiple imputation, truncated t distribution.
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