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Factor Analysis of Error in Redox Potential Calculation: a Machine Learning Study
(University of Tsukuba) OYuki Kanamaru,' Toru Matsui'

Polarizable continuum model, one of the solvation models, regards solvent effects as an
electrostatic interaction with continuous dielectric, which is frequently used in quantum
chemical calculation. Although the model is low cost, it is difficult to accurately describe the
interaction between substructures such as hydrogen bond since the parameter is described by
the permittivity of a solvent. It is also known that the error is particularly large in the charged
system.

In this study, we performed statistical analysis on the error by the C-PCM method in the
calculation of the oxidation potential, and considered the cause of the error in the charge system.
As a result, we found a correlation between the calculation error and the substructure of the
solute molecule, and the presence or absence of the substructure is relatively better in
explaining the error than the number of substructures, and the variance of the obtained
regression coefficient. We have previously performed a similar analysis on solvation energy
and the opposite trend. Our result indicates that the factors deficient in C-PCM are different
between the solvation phenomenon and the oxidation phenomenon in solution.
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