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Patient Disease Prediction and Relational Data Mining
using Matrix Factorization

Yuki Sumiya*!, Kazuhide Nakata™' , Atsuyoshi Matsuda™ , Kenji Araki
*1 Tokyo Institute of Technology, School of Engineering, *2 Logbii, Inc., *3 University of Miyazaki Hospital

Secondary use of electronic medical records will enable us to "analyze the characteristics and relationships of all kinds
of medical events" and "predict and prevent diseases that patients may develop", and they will help solve the problems
caused by the shortage of physicians. However, not many studies have achieved these simultaneously. In this study,
we will address this issue by applying matrix factorization (MF) to patient-disease relationship data. Since there are
concerns about applying existing MF methods to this study, we propose a new MF method (named PCMF). We then
apply the PCMF to patient-disease matrix and patient-attribute matrix to attempt to perform disease prediction and
relational data mining simultaneously. Numerical experiments show that the output of the proposed PCMF is more
accurate than other existing methods (its Top-30 Accuracy is 0.4468). Then, the analysis of the acquired feature
expressions and the association between disease and patient attributes showed that PCMF can extract useful
information from the vast amount of electronic medical record data. This study is expected to improve the quality of

medical care and reduce the burden on physicians.
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