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ABSTRACT

Sequential Pattern Mining

Sequential pattern mining is a challenging problem that has
received much attention. It is, however, notorious for
producing large result sets. Motivated by developing specific
capabilities associated with a clinical application, this
dissertation presents research that addresses the problem of
efficiently finding a small set of interesting and non-redundant
sequential patterns that either begin or end with a specific
event or pattern of events. This type of pattern mining, called
prefix mining or suffix mining, has received little attention. To
improve the efficiency of such mining, we present algorithms
that are both provably correct and more efficient than the
existing algorithm for this type of mining. Additionally, we
develop an adaptation of a heuristic search for use in this type
of mining and present experiments that show only a small
degradation in the quality of the resulting patterns. To address
concerns about overly large result sets, we adapt and apply
two techniques from subgroup discovery to prefix and suffix
mining. First, we enable the inclusion of interestingness
metrics that allow us to perform top-k mining to focus the
results on patterns that best satisfy the specified definition of
“interesting.'” Second, we incorporate multiplicative-weighted
coverage into top-k mining, enabling users to control the
trade-off between pattern interestingness and pattern
diversity, thereby, allowing for a reduction of redundancy in
the result set. Using multiple real-world datasets, we
demonstrate the ability of our algorithms to use both
interestingness and diversity to refocus and reduce the
results.
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