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Causality Mining from Event Sequence Data and Its Applications to Causality
Discovery in Earthquakes and Damages
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In this research, we proposed a new data mining algorithm, called Cluster
Sequence Mining (CSM), which extracts occurrence correlation between events from multidimensional
event series data. Furthermore, we extended the correspondence relation when calculating the time
interval between events to one-to-many or many-to-one, by formulating as a minimum cost elastic
matching problem, and devised a method to uniquely obtain corresponding event pairs. This aimed at
improving the accuracy of Bayesian estimation. As a result of the evaluation experiment using
artificial data, accuracy improvement was confirmed in the proposed method, especially when the
event densely exists on the time axis as compared with the conventional method. Furthermore, we
showed examples of applying this method to damage correlation analysis of fuel cells and occurring
correlation analysis between earthquakes.
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