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Abstract

This paper conducts an in-depth study on the information geometric structure of the Dirichlet dis-
tribution family based on classical information geometry theory. First, the paper systematically re-
views the theoretical framework of classical information geometry, with particular focus on the ge-
ometric structure of exponential families. It provides detailed derivations and proofs of the geomet-
ric quantities for statistical manifolds of exponential families under the Fisher information metric
and a-connections. Next, the research specifically addresses the Dirichlet distribution family. We
prove that it constitutes a special type of exponential family, then construct the Dirichlet distribu-
tion manifold and derive general closed-form expressions for geometric quantities of n-dimensional
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Dirichlet manifolds. Finally, explicit computations are performed for the geometric quantities un-
der natural coordinates in the three-dimensional case of Dirichlet distributions.
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