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In many application domains, events are naturally organized in a hierarchy.
Whether events describe human activities, system failures, coordinates in a trajectory, or biomedical phenomena, there is often a taxonomy that should be taken into
consideration. A taxonomy allow us to represent the information at a more general
description level, if we choose carefully the most suitable level of granularity.
Given a taxonomy of events and a dataset of sequences of these events, we
study the problem of ﬁnding eﬃcient and eﬀective ways to produce a compact
representation of the sequences. This can be valuable by itself, or can be used
to help solving other problems, such as clustering.
We model sequences with Markov models whose states correspond to nodes in
the provided taxonomy, and each state represents the events in the subtree under
the corresponding node. By lumping observed events to states that correspond
to internal nodes in the taxonomy, we allow more compact models that are easier
to understand and visualize, at the expense of a decrease in the data likelihood.
We formally deﬁne and characterize our problem, and we propose a scalable
search method for ﬁnding a good trade-oﬀ between two conﬂicting goals: maximizing the data likelihood, and minimizing the model complexity. We implement
these ideas in Taxomo, a taxonomy-driven modeler.
Taxomo receives a database of sequences of symbols, and a taxonomy over
those symbols. An initial Markov model is created for the sequences without
considering the taxonomy, and then reﬁne it iteratively by merging states driven
by the taxonomy. The likelihood of the data given a new model generated by
this merging procedure, can be computed directly from the likelihood of the
data given the model before the merging. This yields a fast model evaluation
method that can explore many conﬁgurations in a short time. We also implement
eﬃcient strategies that guide the search process. We apply Taxomo in two
diﬀerent domains, query-log mining and mining of moving-object trajectories.
The empirical evaluation conﬁrms the feasibility and usefulness of our approach.
This is an extended abstract of an article published in the Data Mining and
Knowledge Discovery journal [1].
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