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Abstract

In recent years, with the development of measurement technology and the spread of artificial intelligence
technology, data science has been rapidly introduced to medical research. In medical data analysis, it is often
difficult to directly apply a basic biological model due to differences in time scale and hierarchy. In such case,
a data-driven approach is essential to create individualized models based on comprehensive observation of
the target disease without specific hypotheses. In the data-driven approach, machine learning technique is
often used to extract potential patterns of diseases considering different types of variables and dependencies
among variables, and to perform accurate predictions. In this manuscript, we present supervised learning
and unsupervised learning, taking preoperative diagnosis of ovarian cancer as an example. Supervised learn-
ing could predict the characteristics of benign / malignant, advanced stage, and histological types of ovari-
an cancer with high accuracy compared to the conventional statistical method. In addition, unsupervised
learning enabled us to discover preoperative blood test patterns that were not clinically noticed until now.
We introduce how to use machine learning as a means to support human knowledge discovery and hypoth-
esis formation, and discuss new framework of medical research for the next generation of medicine.

Key Words: Medical date analysis, Date-driven research, Machine learning, Predictive medicine, Individ-

ualized medicine.
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