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Tensor rank problem and multivariate analysis of tensor normal distributions
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In statistics, a tensor means a multi-way array and it is an extenstion of
matrix. To grasp the meanning of the datum, we decompose the tensor into a sum of rank one tensors, where
rank one tensors are the most simple tensors. The rank of a tensor T is the mimimum length of such sum of
rank one tensors to express T. A tensor rank is called a typical rank if the tensors with the rank has a
positive measure. From a view of data analysis, typical rank is an important concept. In this study, we
considered the typical ranks of (m,n,p) type 3-tensors. By using the concepts of absolutely nonsingular
tensor, absolutely full column rank tensors and nonsingular bilinear form,determinantal ideal, we decided
partially whether there is one typical rank or there are plural typical ranks over the real number field.
é!so wg studied and constructed the one-sided similar test for the mean matrix of matrix type normal

istributions.
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