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Abstract

The problem of association pattern mining is to develop techniques for finding groups of highly-correlated objects from massive data. This problem is important for various application domains, such as bioinformatics, market basket study, and medical data analysis. A large body of association mining work was motivated by the difficulty of efficiently identifying highly correlated objects using traditional statistical correlation measures. This has led to the use of alternative interest measures, such as support and confidence, despite the lack of a precise relationship between these new interest measures and statistical correlation measures. However, this approach tends to generate too many spurious patterns involving objects which are poorly correlated.

In this talk, I provide a precise relationship between Pearson's correlation coefficient and the support measure. I also present an efficient algorithm called TAPER to identify highly-correlated pairs of objects by contributing two algorithmic ideas: the monotonic upper bound of Pearson's correlation coefficient and novel pruning of candidates based on the ordering of object-pairs containing a common object. While TAPER can efficiently identify highly-correlated pairs of objects, it has difficulty in identifying highly-correlated objects beyond pairs. For this purpose, I introduce a framework for mining hyperclique patterns, which are groups of strongly correlated objects. Indeed, every pair of objects within a hyperclique pattern is guaranteed to have an uncentered Pearson's correlation coefficient above a certain level. Finally, I demonstrate an application of the hyperclique pattern discovery approach for identifying functional modules from protein complexes.
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