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In this research project, various inference problems were addressed
regarding three topics: (A) new developments in small area estimation theory using mixed effects
models, (B) new developments in the Stein problem concerning simultaneous estimation of
multidimensional parameters, and (C) the effectiveness and usefulness of shrinkage estimation
methods in high-dimensional multivariate models. Theoretical properties regarding the effectiveness
and optimality and the usefulness from an applied perspective were investigated.

In particular, a new theory of small area estimation incorporating skew-normal distribution as the
distribution of random effects was developed and its usefulness was demonstrated through data
analysis. Additionally, a new challenge of simultaneous estimation of mean vectors in skew-normal
distributions and derivation of conditions for minimaxity of shrinkage estimators were addressed.
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