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Octanol/water partition coefficient, log P, is an important parameter in classical QSAR. The new method using

machine learning which we propose uses only the molecular orbital energy as an explanatory variable and does not

include log P. Therefore, since the log P value can be predicted using the molecular orbital energy, we speculated that

log P may not be necessary as a result if sufficient number of molecular orbital energies would be given as parameters.
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learning, molecular orbital energies
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Table 1. X values of test, total, and training data, and RMSE
of test data

Number

Method of X test X total traiﬁing RMSE
Orbitals
qrf 2 0904 0919 0.927 0.378
xgbLinear 4 0.793  0.943 0.999 0.445
xgbTree 10 0.778  0.922 1.000 0.527
WM 10 0.671 0.764  0.797 0.588
rf 2 0.619 0.796  0.867 0.624
HYFIS 14 0.698 0.791 0.893 0.674
ranger 8 0.554 0.806  0.922 0.691
SBC 16 0.530  0.861 0.999 0.699
gamboost 4 0.446 0.659  0.767 0.732
lasso 58 0489 0.807 0.959 0.735
pls 68 0.385 0.710  0.831 0.745

svmRadial 16 0.464 0.732  0.857 0.760
krlsRadial 24 0373  0.827  1.000 0.772

kknn 10 0382 0.616 0.723 0.798
svmLinear 60 0378 0.776  0.992 0.892
monmlp 64 0.242  0.705 1.000 1.104
ppr 62 0.503  0.132  1.000 2313
glm 36 0.637  0.385 1.000 4.211

svmRadial, xgbLinear, xgbTree 0 18 A% Lt U 7z.
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Fig.1 Plots of training and test data of log P values. Regression
methods are (a) qrf, (b) xgbLinear, (c) xgbTree, and (d) WM,
respectively. Numbers of orbitals are 2 for (a), 4 for (b), and 10
for (c) and (d). The black circles denote the training data, and

the red circles denote the test data.
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