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Abstract:
One of the most popular and useful techniques in multivariate data analysis is the identification of a linear regression model between specified input and output variables from a sample of their noisy measurements. The method of least squares, proposed in the early 19th century by Legendre and Gauss (Stigler, 1981), is widely used to derive the regression model. Despite its long history, there are some fundamental issues that still remain unresolved (Los, 1989). Regression techniques broadly fall into two major categories, the classical or ordinary least squares (OLS) and the total or errors-in-variables (EIV) regression. OLS regression assumes that (i) the independent and dependent variables are pre-specified, and (ii) the measurements of independent variables do not contain any errors whereas measurements of dependent variables are noisy. In contrast, TLS regression does not require the variables to be categorized as dependent or independent and assumes the measurements of all variables to contain errors of identical variance. It has been proved that if OLS regression is applied to measured data that satisfy TLS assumptions, then biased estimates of the regression parameters are obtained, and vice versa (Los, 1989). Thus given a data set, the user has to make a choice whether OLS or TLS technique should be used, and this prejudices the outcome (Kalman, 1982). Recently, another variant of multivariate linear regression known as Mixed Total Least Squares (Markovsky and Huffel, 2007) has been explored. These techniques estimate the model within the TLS framework, with the additional specification that some of the measured variables are noise free. Again, since the user has to specify the noisy and non-noisy variables, the solution is prejudiced by this choice. The general unprejudiced solution of the multivariate linear regression problem is to determine purely from data (a) the set of noisy and non- noisy measurements, (ii) the error variances of the noisy measured variables, (iii) the number of dependent/independent variables in the data (including all potential choices of the dependent variable set) and, (iv) the model coefficients of the appropriate linear regression model. We describe such an unprejudiced solution to this challenging problem, subject to some identifiability conditions.
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