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Hierarchical machine learning for small data problems in materials informatics
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Amount of data in materials science is small for specific material classes
and properties, and this causes difficulty in machine learning. This is the small data problems. In
this study, several machine learning techniques that can take account of relationship among multiple

properties have been examined to overcome the small data problems. Cokriging is confirmed as an
effective technique for multiple properties having hierarchical relationship and datasets of
monotonic missing patterns. Missing patterns of real data are, however, not monotonic in general,
and cokriging is not effective for such datasets. Multiple imputation techniques have been examined
for datasets whose missing patterns are not monotonic and target properties have no explicit
hierarchical relationship. The results suggest that the multiple imputation techniques are useful
even for properties having no explicit hierarchical relationship.
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