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Bayesian Networ ks Representations of Contingency Tablesfor Reducing Disclosure and
Preserving the Accuracy of Sufficient Statistics

Yves Thibaudeau and William E. Winkler

The paper explores the use of Bayesian networks to simulate discrete data reported in a contingency table
in amanner that reconstructs the contingency table with reduced risk of disclosure, relative to the origina
table. The object of the investigation is the degree of integrity of the network in maintaining the accuracy
of certain sufficient statistics through the smulation process. While with general log-linear modelsit is
often possible to guarantee arealistic smulation of the interactions between specific variables, the
parsmony of Bayesian networks implies areduced level of control in reproducing interactions. We
experiment with different techniques to construct Bayesian networks and compute the associated
conditional probabilitiesin order to simulate entire contingency tables, or selected cellsin thetables. At
the same time we measure the level of accuracy of certain sufficient statistics computed from the
modified table, relative to the origina table. We attempt to delineate a strategy for identifying Bayesian
networks for simulating contingency tables that maintain arelatively good accuracy for certain sufficient
statistics, while also reducing the risk of disclosure inherent to the origina table.



