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Materials Informatics, Data, and Bias

Data sources for materials informatics

(1) Literature (2) Databases (3) Experiments/Computation

Example: the structure–stability 

bias in the Open Quantum 

Materials Database (OQMD)

A framework for bias mitigation

• Select underrepresented materials

• Add to database

High bias Low bias

Biased data → problematic machine 

learning (ML) models

H. Zhang et al. ET-AL: Entropy Targeted Active Learning for Materials Data Bias Mitigation. In preparation. 



Lower Bias, Better ML Models

Experiments for demonstration on Jarvis dataset

Applications

• Improve dataset quality

• Guide the construction of databases

ET-AL

Random

Data with 

artificial bias

Compare ML 

performances
ET-AL effectively 

reduces bias

Reducing bias benefits ML for materials properties
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