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Multiple-group neural discriminant model and bootstrapping

Masaaki Tsujitani®
Faculty of Information Science & Arts, Osaka Electro-Contmunication University. Osaka, JAPAN

Abstract

In the present article, the role of bootstrapping is examined for nonlinear discriminant analysis
using a feed-forward neural network model for data of mutually exclusive groups and a set of
predictor variables (which is referred to as a multiple-group neural discriminant mode)). Statistical
techniques are formulated in terms of the principle of likelihood of the neural network model, in
which the connection weights of the network are treated as unknown parameters. We demonstrate
herein that the criterion based on bootstrapping is favorable when selecting the optimum number
of hidden units, thereby considering the neural network to be an approximation of an underlying
model. No standard procedures exist by which to assess the overall goodness-of-fit of the neural
discriminant model. By introducing the maximum likelihood principle, the deviance allows us to
test the goodness-of-fit of the model. Since no adequate distribution theory exists for the deviance,
we provide bootstrapping on the null distribution of the deviance for the neural discriminant model
having the optimum number of hidden units with a specified significance level. We then provide the
estimators of the bias of excess error for the model. In addition, we examine the discrimination
results of the test sample for the neural network built by training sample through thyroid disease

database.

Keywords- Feeed-forward neural network model; Bootstrapping; Deviance: Error rate estimation;
Overfitting
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Estimation of Surface Property of Oil paintings by Using Color Camera

and Its Application to Image Rendering
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