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Statistical theory for string data analysis and its application to computational
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In this research project, we first demonstrated limit theorems, extending
probability theory that we constructed on a noncommutative topological monoid A* of strings in our
previous studies. We next developed a theory of a learning machine that learns under the maximum
margin principle in A*, using these theorems, and subsequently applied the machine to the prediction

problems of RNA secondary structures and protein-protein interactions to examine its usefulness in
practical data analysis. Furthermore, we derived an unsupervised procedure for string clustering by
constructing a theory of a mixture model on A* and demonstrated the optimality of the procedure
based on the above-mentioned theorems. Lastly, we introduced median and center strings for a
distribution on A* and constructed an algorithm that searches them efficiently.
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