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Improving Predictive Power of Regression Models
Using Quantifier Elimination

SHIGEO ORII"'  YAMAMOTO YOSHIRO

We propose a novel method improving predictive power of regression models for parallel processing time. The method solves
simultaneous inequalities for residual to obtain model parameters restricted in the positive or negative range. Quantifier
elimination (QE), a symbolic computation algorithm is used to solve the simultaneous inequalities for residual. First a minimum
value of the residual that satisfies the simultaneous inequalities is obtained with QE. Second model parameters are obtained
based on the minimum residual. Solving the simultaneous inequalities added a positive or negative condition to model
parameters, zero value becomes the solution for model parameters whose bases functions create large residuals than the
minimum residual. The zero value reduces over fitting phenomena and improves prediction power of regression models.
Removing basis functions based on the zero value also improve predictive power of regression models. These are illustrated by
modeling with simple data and with timing data of a parallel processing.
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