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A theoretical study for the improvement of solvation model by machine learning
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In this study, we improved the following three aspects by combining quantum

chemical calculations with a solvation model:

(1) We obtained more accurate partition coefficients (logP) by using machine learning to correct
solvation energy. (2) We analyzed oxidation potentials and identified significant error factors
using Lasso regression. We compared experimental and calculated values for 114 organic compounds and
performed an analysis using machine learning. (3) In the calculation of acid dissociation
constants, conventional methods involved linear approximations based on calculations for compounds
with the same functional groups. However, there were unnatural aspects in the reasoning and compound
selection. Therefore, we proposed the derivation of acid dissociation constants using multiple
regression to obtain more accurate results.
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