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Three Dimensional Partial Residual Plots

in Regression Analysis *

Myung-Wook Kahng ! Jung-A Lee ?

ABSTRACT

The structure and usefulness of partial residual plot as basic tools for dealing with
curvature as a function of selected predictor variable in multiple regression analysis are
explored. If a predictor is included in the model in a linear form when it actually has a
nonlinear relationship with the response variable, this plot displays the correct functional
form of predictor except in instances when there are nonlinear relationship among the
predictors. In situations where nonlinearity exists in two predictors, we extend the idea
of a partial residual plot to three dimension. A two-dimensional partial residual plot of
each predictor is useful for indicating nonlinear relationships when there is low association
between two predictors. In case of high association, a three-dimensional partial residual
plot is able to display nonlinearity that is not evident in two-dimensional plots. This is
illustrated by the data.
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