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1. Purpose

This work presents a new learning scheme for improv-
ing generalization of Multilayer Perceptrons (MLPs). The
proposed Multi-objective algorithm (MOBJ) approach min-
imizes both the sum of squared error and the norm of net-
work weight vectors to obtain the Pareto-optimal solutions
[1]. Preliminar results are shown in [3].

Since the Pareto-optimal solutions are not unique, we
need a decision phase in order to choose the best one as
a final solution by using a validation set. The final solution
is expected to balance network variance and bias [2] and,
as a result, generates a solution with high generalization ca-
pacity, avoiding over and underfitting.

2. Novel aspects of the work

The proposed multi-objective method controls model
flexibility independently of the number of network weights,
although a minimal number of weights is needed. Also,
the training parameters produce minor effects on the final
solution and, consequently, tuning the best set of training
parameters is an easy task.

3. Methods

The proposed algorithm are based on Multi-objective
techniques [1]. The constraint problem P� [1] is used to
approach the learning task. Also, the efficiency of the deci-
sion phase “Decisor" is proved.

4. Conclusions

The classification and regression MOBJ solutions are
compared with Weight decay, Optimal Brain Damage, Early
Stopping, 10-Fold Cross-Validation, Support Vector Ma-
chines and Backpropagation. It is concluded that the pro-
posed method is able to generate high generalization solu-
tions and its operation is simple and efficient.
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