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Methods for selecting and testing hypothesis in big data-driven science and its
demonstration in materials, biology, and medicine
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In various fields of scientific research, it has become possible to measure
vast amounts of data about the research subject. The approach to scientific discovery based on such
data is called data-driven science. In data-driven science, hypotheses are selected based on the
data, but there is a risk that hypotheses that are over-fitted to the data may be selected
incorrectly, and reliability evaluation of the data-driven hypotheses must be conducted
appropriately. In this study, we established and demonstrated a method for evaluating the
reliability of data-driven hypotheses in the fields of materials, biology, and medicine using a
technique called selective inference.
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