Modeling Molecular Properties with Machine Learning
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In this work we show a machine learning approach to automatically learn from values of atomization energies and molecular properties of a large set of organic compounds. Our learner was designed to provide accurate and fast chemical information from a given external potential. The distance among molecular structures is measured by a Coulomb matrix representation, and the statistical predictions rely in a kernel represented by a sum of weighted Gaussian functions.  The machine was trained to learn from atomization energies, molecular properties, and frontier orbital energies of one thousand of structures evaluated at DFT level with converged numerical basis. The cross validation was made over properties of 7165 molecules, which yielded a mean absolute error of ~10 kcal/mol in atomization energies.

