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Abstract. In this paper, input selection is performed using two different
approaches. The first approach is based on the Gamma test. This test estimates the
mean square error (MSE) that can be achieved without overfitting. The best set of
inputs is the one that minimises the result of the Gamma test. The second method
estimates the Mutual Information between a set of inputs and the output. The best
set of inputs is the one that maximises the Mutual Information. Both methods are
applied for the selection of the inputs for function approximation and time series
prediction problems.

1 Introduction

Input selection is one of the most important issues in machine learning especially
when the number of observations is relatively small comparing to the number of
features. Mathematically speaking, a finite set of inputs is sufficient in order to extract
an accurate model out of the infinite observations [1]. In practice, there is no data set
with infinite number of data points and furthermore, the necessary size of the data set
increases dramatically with the number of observations (curse of dimensionality). To
circumvent this, one should select the best features or inputs in the sense that they
contain the necessary information. Then it would be possible to capture and
reconstruct the underlying regularity or relationship between input-output data pairs.
With respect to this, some approaches have been proposed, such as branch and bound
and Bayesian selection [2-6].

Some of them deal with the feature selection problem as a generalization error
estimation problem. In this methodology, the set of features that minimize the
generalization error are selected using Leave-one-out, Bootstrap or other resampling
technique. These approaches are very time consuming and may take several weeks.
However, there are other approaches [7-12] which select a priori features based only
on the dataset and so the computational cost would be less than the cost of the model
dependent cases. Model independent approaches select a set of features by optimizing
a criterion over different combinations of inputs. The criteria computes the
dependences between each combination of input features and the corresponding
output using predictability, correlation, mutual information or other statistics.

Various alternatives for input selection exist. Then, some comparative studies
might be helpful as a reference for practical experiments. In this paper, we focus on
two promising criteria: a new method called Gamma Test, and, a more conventional
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