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Direct sampling of discrete random structures with algebraic dependencies
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The investigator proposed an algorithm for sampling (generation of random
variables independently follows a given distribution) from a class of probability distributions. In
the class of distributions, a random variable takes its value on the integer-valued vector that
obeys linear constraints determined by a system of linear partial differential equations called the
GKZ-hypergeometric system. In this project, through a formulation of the algorithm, efficient
implementation was discussed, and the computational complexity was evaluated. The algorithm®s
behavior for a class determined by a graph with some nice properties was discussed via a sum formula

of hypergeometric functions. On the other hand, a class of hypergeometric functions motivated by
the algorithm was proposed. Samplings of some related probability distributions were also discussed.
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