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Abstract

This research applies the rank transformations of the dependent variable Y and the
independent variable X in regression analysis to reduce the variability in model fitting
caused by nonlinearity and outlier problems. In finding the relationship between Y
and X, there may exist some factors such as measurement error in X which is
uncorrelated with Y. As a result, the coefficient parameter is under-estimated and the
precision is reduced.

In stead of replacing the ranks of X by their ordinary ranks, we employ extended




ranks (Chen , 1993) of X in model fitting. A scale called tolerance is plugged in the
ranking of X, which is dependent on the correlation between Y and X, as well as the
strength of other factors such as measurement error in X which is un-correlated with
Y. By the concept of local correlation, the scale of tolerance is selected.

The sum of squared error is then decomposed into three parts: the variability
~explained by X, the variability explained by tolerance, and unexplained variability of
model error. Each part of it is expected to be independent, and the precision in model
fitting is expected to be enhanced by decomposing the model error using ordinary
ranks of X further into two components using extended ranks of X: variability by

tolerance and residual error.
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