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In traditional regression model y=Xb +u with collinearity, based on X
only, this research first defines the inefficiency risk measure I and collinearity (instability)
measure C of each individual OLSE and a model is defined to be effective if I<c and C<d are
satisfied uniformly controlled for given (c,d). Then we develop a model selection process (MSP) of
finding a class H of effective sub-models. The risk measure (I, C) gives a partial ordering on the
set H and so it also gives a decision-theoretic framework in comparing models with such concept of
inadmissibility. It is shown that I = C =0 hold if and only if the columns of X are mutually
orthogonal. Once the class H is obtained, an optimal model is obtained by applying such model
selection criteria as AIC.

To get H, two algorithms are proposed: variable-increasing method and variable-decreasing method
with principal component analysis.
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