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Various types of asymmetry models are proposed for the analysis of sguare
contingency tables with ordinal categories. In this research, an asymmetry model family is given and
models included in it are referred to as nonhierarchical models. Thus, we treat a problem of model

selection because it is not easy to compare two models. For the problem, we employ the penalized
likelihood approach and the simulation studies are given. Also, we show that each of asymmetry

models can be interpreted as a property that it is the closest to the symmetry model in terms of the
Kullback-Leibler divergence under some conditions. Moreover, we consider a model that indicates the
structure of asymmetry for cell probabilities for square contingency tables. The model is the

closest to the symmetry model in terms of the f-divergence under certain conditions and incorporates
existing asymmetry models in special cases.
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