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Abstract The objective of a neural network design and model selection is to construct an optimal
network with a good generalization performance. However, training data include noises, and the number
of training data is not sufficient, which results in the difference between the true probability distribution
and the empirical one. The difference makes the learning parameters to over—fit only to training data
and to deviate from the true distribution of data, which is called the overfitting phenomenon. The
overfitted neural network shows good approximations for the training data, but gives bad predictions to
untrained new data. As the complexity of the neural network increases, this overfitting phenomenon also
becomes more severe.

In this paper, by taking statistical viewpoint, we proposed an integrative process for neural network
design and model selection method in order to improve generalization performance. At first, by using
the natural gradient learning with adaptive regularization, we try to obtain optimal parameters that are
not overfitted to training data with fast convergence. By adopting the natural pruning to the obtained
optimal parameters, we generate several candidates of network model with different sizes. Finally, we
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select an optimal model among candidate models based on the Bayesian Information Criteria. Through
the computer simulation on benchmark problems, we confirm the generalization and structure

optimization performance of the proposed integrative process of learning and model selection.
Key words : Adaptive Regularization, Natural Pruning, Generalization, Neural Networks Design,

Model Selection
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