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Abstract: The statistical asymptotic theory is used in many theoretical results in learning

theory. It elucidates the limiting distribution of the maximum likelihood estimator (MLE).

However, in layered models such as neural networks, the asymptotic theory does not always

hold. The true parameter is unidentifiable, if the true function can be realized by a network

of smaller size than the size of the model. In this paper, we calculate the expectation of

the generalization error of the MLE in the case of linear neural network model to see the

statistical behavior of MLE. We show that the generalization error in unidentifiable cases

is larger than what is given by the usual asymptotic theory.
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