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1 INTRODUCTION

techniques are broadly divided into four categories, namely: step-wise techniques (see Miller,
2002), Bayesian techniques (an extensive list of references are given in Burnham and Anderson,
1998, p.127), cross-validation selection techniques (see Liu et al., 1999) and all possible subsets
techniques (see Snyman, 1994, Chapters 2 and 3). Murtaugh (1998) evaluates the performance
of several of these selection techniques. Our attention in this dissertation is however restricted

to a selection technique based on the all possible subsets approach.

Selection of a subset of predictor variables to be included in the regression model affects esti-
mation of 3 and u. Firstly, consider the effect of variable selection on estimation of 3. In the
full model, i.e. if the full set of m predictor variables is included in the regression model, 3 is
unbiasedly estimated by its least squares estimator in (1.6). In a reduced model, i.e. if a subset
of predictor variables is selected for inclusion in the regression model, the least squares estima-
tor of 3 is obtained as in (1.6), but now, together with the vector 1 to provide for the intercept,
the selected predictor variables comprise the column vectors of the design matrix. Hocking
(1974) shows that the variances of the estimated regression coefficients in the full model are
always larger than the corresponding variances of the estimated regression coefficients in a re-
duced model. However, the estimators of the regression coefficients in the reduced model are
biased, unless the regression coefficients corresponding to the omitted predictor variables are
zero, or the subset of retained variables is orthogonal to the subset of omitted variables. Hock-
ing (1974) also shows that, if the regression coefficients of the omitted variables are smaller
than the standard deviations of their corresponding estimators, then the variances of the unbi-
ased estimated regression coefficients in the full model are larger than the corresponding mean

squared errors of the biased estimated regression coefficients in the reduced model.

Secondly, the effect of variable selection on estimation of p is very similar. The unbiased
estimator of p, obtained from the full model, is given in (1.7). Again, in the reduced model
the elements of p are biasedly estimated, but with smaller variance than when the full model is
used. Aleo, if the regression coefficients of the omitted variables are smaller than the standard
deviations of their corresponding estimated regression coefficients, then the variances of the
unbiased estimators of the elements in w, in the full model, are larger than the corresponding

mean squared errors of the biased estimators of these elements in the reduced model (see also
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