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Abstract

Standard methods for computing prediction intervals in nonlinear regres-
sion can be effectively applied to neural networks when the number of training
points is large. However, simulations show that thses methods can generate
unreliable prediction intervals on smaller data sets because when the net-
work is trained to convergence. Stopping the training algorithm prior to
convergence, to avoid over-fitting, reduces the effective number of parameters
effectively, but can lead to prediction intervals that are too wide. We present
an alternative approach to estimating prediction intervals which uses weight
decay to fit the network and show that this method is effective on a wide
range of problems.
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1 Introduction

Multilayer feedforward neural networks are flexible models that are widely used
to model high-dimensional, nonlinear data. The models typically contain many
parameters, sometimes as many or more parameters as observations. Because of
this, the networks are uninterpretable, and are often regarded as “black box” models.
Unfortunately, many users, in spite of, (or because of) this, take the predictions
given by the network on faith, without regard to the uncertainly inherent in the
predictions. Few users of neural networks compute prediction intervals even though,



