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Every model, no matter what data, descriptors or modeling techniques were used
building it, has certain applicability domain, beyond which the quality of
predictions becomes highly questionable.

“The applicability domain of QSAR model is the response and chemical structure
space in which the model makes predictions with a given reliability”’

Assessment of this domain is critical and is therefore one of the main
requirements for the method recognition by regulatory authorities and initiatives
such as REACH:

“According to the OECD Principles for (Q)SAR validation, a (Q)SAR model that is
proposed for regulatory use should be associated with five types of information:
1) a defined endpoint; 2) an unambiguous algorithm; 3) a defined domain of
applicability; 4) appropriate measures of goodness-of-fit, robustness and
predictivity; and 5) a mechanistic interpretation, if possible.”

In this presentation the theoretical background of the novel methodology is
outlined. It includes the determination of the test compound similarity to the
training set of the model as well as the analysis of the experimental data for the
most similar compounds found in it. The similarity is defined dynamically from the
dataset of the model under consideration, i.e. it is different for each individual
property or activity. For each compound that the model is applied to, all this
information is summarized in the Reliability Index value which serves as a
quantitative measure of the quality of every prediction. Apart from the
identification whether a particular test compound falls within the Applicability
Domain of the model (i.e. the usability of the values predicted for that molecule),
these developed indices can also be useful in experimental planning and
prioritization of measurements.
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