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Synthetic data can be used to study how models behave under varying conditions. Moreover, synthetic data are
also crucial in the development of machine learning methods, where models are increasingly complex and require
vast amounts of data to be estimated. In this paper, we consider data generation for synthetic categorical data. In
particular, we consider methods for generating contingency tables that satisfy user-specified properties related to
univariate (the marginals) as well as bivariate properties (the association between variables). Generating contin-
gency tables with specified marginals has been studied by [1], [2], [3] and [4]. We consider the problem of generating
contingency tables with user specified marginals, explained inertia (fit of a low-dimensional approximation) and
Cramer’s V (a measure of the strength of association between two nominal variables). We propose a three-step
framework, offering both a mathematical programming and a heuristic approach for generating contingency tables,
in which the user can select which conditions should be satisfied. We note that there is an inverse relationship
between the values of explained inertia and Cramer’s V, which indicates that it is difficult to generate tables for
which the explained inertia and Cramer’s V are close to the limit.
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