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Abstract This paper presents a method to construct a decision tree for maximum-similarity search. Maximum-similarity
search is to find a data providing the maximum similarity with a given query from a database. For this task, the search speed
and the robustness against distorted query are both important. Our decision tree algorithm determines the search path by
comparing a given threshold with the similarity value between a reference and a query at each inner node. This comparison is
often referred as “testing”. The similarity value, however, can be affected by distortion of the query, and thus, the search path
can be changed. The goal of this research is to construct a robust decision tree against distorted queries. This problem is
equivalent to find near optimal testing sequences by analyzing the given intervals of the similarity fluctuations. In this report,
we propose 1) a dynamic two-class labeling that depends on the threshold and 2) an algorithm for finding the locally optimal
threshold maximizing the “entropy gain” under the labeling.
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