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We developed a parameter estimation method for discrete exponential families

under the presence of nuisance parameters. We used the framework of composite local Bregman
divergences on discrete sample spaces and Markov bases from algebraic statistics. The resulting
estimators are based on the conditional distributions given sufficient statistics for the nuisance
parameters and do not require the calculations of the normalization constants of the conditional
distributions. The consistency of the estimators is guaranteed by the connectivity of the underlying
graph structures used in the construction of the divergences. We applied the proposed methods to
the log-linear models of contingency tables and confirmed their usefulness.
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