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Transformations to additivity for binary response data and
quantile regression for bounded outcomes

Regression models for binary response data are usually defined in terms of link
functions corresponding to transforms of the probabilities by linear functions of the
parameters. Well-known examples are the logistic, probit and complementary log-log
transformations. Often there are theoretical considerations pointing to models with a
particular link function though it may be desirable to explore whether an alternative
transform results in a better fit.

Aranda-Ordaz (1981) defined symmetric and asymmetric families of power
transformations leading to goodness-of-link tests and tests of the assumption of
multiplicative effects in the context of generalized linear models for binary responses.
Recently, Bottai et al (2010) discussed quantile regression models based on the
logistic transformation of the response variable for analysing continuous bounded
outcomes in epidemiological and clinical studies. They suggested that other link
functions, e.g. probit, could be considered to improve the fit of the data model;
however this idea was not developed further in their paper.

This MSc dissertation project’s objectives are:

1) To build an R package to implement the Aranda-Ordaz families of
transformations and to apply appropriate testing for software verification

2) To discuss the use of these transformations in the context of modeling

bounded response variables using quantile regression
3) To apply these methods to several biomedical datasets
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