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Algorithm Development for Data-driven Materials Research on Metal-ligand Complexes

Makoto URUSHIHARA Kenji YAMAGUCHI
Abstract

We have applied data sciences to accelerate the development of materials research. In this paper, we show our
research on machine learning-based analysis of overall stability constants of metal(M)-ligand(L) complexes. In this
study, two Gaussian process regression models are developed to predict the first overall stability constant and the n-th
(n > 1) overall stability constants. Furthermore, the feature relevance is quantitatively evaluated via sensitivity analysis.
As a result, the electronegativities of both metal and ligand are found to be the most important factor for predicting
the first overall stability constant. Interestingly, the predicted value of the first overall stability constant shows the
highest correlation with the n-th overall stability constant of the corresponding M-L pair. Finally, the number of
features is optimized using validation data where the ligands are not included in the training data, which indicates high
generalizability. This study provides valuable insights and may help accelerate molecular screening and design for

various applications.
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