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Development of Catalyst Recommender System based on Dempster-Shafer Theory of
Evidence and its Demonstration via High-throughput Experimentation

(YJapan Advanced Institute of Science and Technology, 2Hokkala’o University) oSunao
Nakanowatari,! Aya Fujiwara,' Keisuke Takahashi,”> Chi Hieu Dam,! Toshiaki Taniike'

A prerequisite for implementation of catalyst informatics is the presence of a dataset with
quality, size, and uniformity, and without human bias. In the past, we have acquired a dataset
that satisfies the above requirement for the oxidative coupling of methane by using high-
throughput experimentation?. In this study, we developed a catalyst recommender system
based on Dempster-Shafer theory of evidence, a general framework for modeling epistemic
uncertainty, using this dataset. This system can consider combinatorial effects in catalyst design
based on similarity of combinations between components such as elements and supports. It
assigns probabilities (Ppositives Pnon-positives Puncertain) t0 €ach catalyst according to a threshold of
performance and recommends catalysts with ppositive T XPuncertain @S selection probability. The
recommended catalysts were evaluated by high-throughput experimentation. The obtained data
was added into the training set to update the system. Such the active learning loop described
above was carried out for catalyst exploration in an extrapolative fashion, which successfully
led to high-performance catalysts that were dissimilar to those contained in the original dataset.
Keywords : Catalyst Informatics, High-throughput experimentation, Dempster-Shafer theory
of evidence (DST), Active learning, Oxidative coupling of methane
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