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Study of multi-variable hypergeometric differential equations for statistics
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We gave a new algorithm to translate an A-hypergeometric system to a
Pfaffian equation. A Pfaffian equation for the matrix 2F1 is derived. We show that the expectation
of a random manifold defined by Wishart matrix and its maximal eigenvalue is expressed by an
integral. We studied holonomic systems for the integral under several conditions on the Wishart
matrix and performed a numerical analysis of them. An error free method to solve systems of
difference equations is given. It utilizes the Chinese remainder theorem. It is demonstrated that
the method is useful to evaluate the normalizing constant and its derivatives for two way
contingency tables.
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