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Abstract: Ordinal Logistic Regression has often been used to relate ordinal outcomes to
predictor variables using the logit link. Unfortunately, this results in the interpretation of the log
of cumulative odds, which has led to misinterpretations of odds as probabilities. Recently,
consideration for the log link has been made to permit the interpretation of cumulative probabilities
of an outcome. An algorithm that efficiently builds these models is a valuable resource because
they are applicable in many settings and its output is easy to interpret. Dr. Singh has produced such
an algorithm as part of the Icpm R package, which to date has been downloaded 17,000+ times.

Like all software, it has its time and space complexity limits. The goal of our work together
was to determine how we might improve the algorithm so that it can process more input in less
time using less memory. To improve overall performance, we attacked the problem from two
fronts: a) changing the optimizer and b) rewriting the algorithm’s code not part of the optimization.
We also needed to explore how any of our changes impacted any boundary issues that existed on
the original algorithm.

This presentation will discuss our journey to examine and discover the limitations of the
original solution, how the algorithm was changed, and our current findings. For those not familiar
with R performance tools, the first section will go through available libraries and how we used
them to hunt down our problems and measure our improvements.

This talk is for an audience with an introductory understanding of probability, linear
regression models, and computing.
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