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Algorithmic techniques for efficient manipulation of large-scale discrete structure data (description of
logical procedure in computers), in various situations of information processing, such as industrial
process optimization/analysis, marketing, bioinformatics, are lectured. Recent research results on
fundamental and interdisciplinary techniques, including data mining, statistical mathematics, machine
learning, case enumeration, succinct data structures, probabilistic computation models are shown.
Industrial application examples are also presented.
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and their applications Current techniques for data mining on discrete structures are overviewed.

Various knowledge discovery and data mining methods such as itemset
mining, graph mining, and statistical causal inference are lectured.
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and their applications Support vector machine and its advanced techniques with tree/graph kernels

are presented. Probabilistic computation models such as Bayesian networks
are also explained. For bioinformatics applications, techniques of large-scale
data processing, phylogenetic trees, and gene control networks are lectured.
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pattern classification Efficient mining/classification methods for frequent patterns, association rules
and their applications and sequence patterns are overviewed. Case studies of characteristics mining/

analysis from behavior records on the Internet and real world are presented.
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Evaluation will be carried out by the use of your attendance, home works and/or examinations.
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Original materials will be distributed, and references will be indicated in the class.

(ZEFHE) WHWECe, 7—2ME, a7 07568, SHHEBROEMREZHML TWD T LaHiHRe LT
W5,
Basic knowledge of information mathematics, data structures, programming languages, and theory of
computation are needed.



