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Abstract

This paper examines improved regression methods for the linear multivariable
measurement error model (MEM) when the data suffers from “collinearity.” The
difficulty collinearity presents for reliable estimation is discussed and a systematic
procedure, significance regression (SR-MEM), is developed to address collinearity. In
addition to mitigating collinearity difficulties SR-MEM produces asymptotically un-
biased estimates. The use of ordinary least squares (OLS) for the MEM is examined.
For collinear data OLS can improve the mean squared error of estimation over the
maximum likelihood (ML) unbiased estimator in a manner analogous to ridge re-

gression (RR). The significance regression method developed for the classical model
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(SR-classical) can also be used for data with measurement errors. SR-classical is sim-
ilar SR-MEM and can yield better estimation than the ML estimator for collinear

data. Numerical examples illustrate several points.

1 Introduction

The classical model assumes that the explanatory variables are known without error. How-
ever practitioners must often work with data where all the measurements are corrupted
by measurement noise, not just the the dependent variables. For multivariable data sets
there are also commonly correlations among the explanatory variables. These correlations
increase the variance of the regressor and can cause unreliable prediction and estimation.
This paper will address regression problems with strong correlations between the explana-
tory variables: that is, “collinear” problems. In particular, the data are assumed to be

described by the measurement error model (MEM):

y = Tr+e, and (1)

X

T+S§. (2)

In this formulation, T € R"™ X" represents the “true” but unobservable explanatory
variables, while X € R"*™ and y € RN"¢ represent the n, observations of the ex-
planatory and dependent variables, respectively. Since this work focuses on collinear
problems, it will be most applicable to problems where the condition number of 77T
is “large.” The unobservable errors affecting the explanatory and dependent variables
are § € R"*™ and e € ™, respectively. Problems with multiple dependent vari-
ables, where Y € R™<X"_ can also be treated using the methods presented in this paper
[Holcomb et al., 1993, Holcomb and Morari, 1993]. The assumptions used in this paper

are:
(A1) S and T are stochastically independent.

(A2) The elements of T" are fixed (but unknown) variates.
(A3) £(5)=0,E(e) = 0.

(A4) S and e are stochastically independent.

(A5) The fourth moments of the distributions of all the elements of S and e exist.

















































































