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Abstract:
This dissertation explores the use of an optimization criterion based on the Anderson-Darling statistic
(AD), a goodness-of-fit measure, to estimate the mean response in a variety of regression settings. This
approach is best suited to the regression model where the distribution of the random component, and
the linkage between this component and the mean response are known. In this situation, the AD
model-fitting technique can outperform other techniques which do not use directly the available
information about the distribution and linkage. This work, Anderson-Darling Regression (ADR), is an
extension of Minimum Distance Estimation (MDE), pioneered by statisticians such as Parr (1981) and
Boos (1981).

A terse history of MDE is presented, with an emphasis on its potential role in parametric and
nonparametric regression. An ADR approach is described that accommodates many regression models:
parametric and nonparametric, normal and non-normal, linear and nonlinear, natural and transformed.
The ADR method can be applied easily to nonstandard regession models. ADR’s ease of
implementation is illustrated with two examples from biofilm engineering, and using conventional
statistical software.

The ADR method does have limitations. Specifically, it may be seriously handicapped when the model
is mis-identified, or when the estimator is biased. Therefore, a rigorous modeling approach is required
that stresses model validation and diagnostics. On the plus side, the well-fit ADR model has residuals
fitting the assumed random distribution — a definite benefit when assessing modeling assumptions,
estimating standard errors and performing hypothesis tests. 
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