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ABSTRACT

Quantitative Structure-Activity Relationship models are often mis-applied in drug

discovery. This has motivated the creation of a number of model validation tech-

niques, but none of these directly determine the stability of model predictions over

changes in the model. Often in drug discovery, the numerical value of a molecular

prediction is less important than the prediction of rank orders. Evaluating the sta-

bility of rank order, or Rank Order Entropy, therefore requires the use of a rank

order metric. Models were evaluated using Kendall Tau as a rank order metric.

Data Truncation Analysis (DTA) was created to evaluate the predictive power of a

model over decreasing information in the training set by iteratively and randomly

reducing the information in the training set. The Shannon entropy of Kendall Tau

was calculated over the truncations as a measure of stability.

The ROE metric was applied to combinations of 71 data sets of different sizes

and 6 sets of descriptors, and was found to reveal more information about the behav-

ior of the models than traditional metrics alone. In the end, ROE metrics suggested

that some QSAR models that are typically used should be discarded, and some

QSAR models that might be typically discarded could be used. ROE evaluation

helps to discern which combinations of data set, descriptor set, and modeling meth-

ods lead to usable models in prioritization schemes, and provides confidence in the

use of a particular model within a specific domain of applicability.
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