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Detection of Context-free Grammar in Music with Evolutionalry Linguistics
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There exist context-free grammar (CFG) rules in music, e.g.,for sequences of
chords as cadences. In this research, we have investigated the formalisms to detect such CFG rules in
music from two different aspects. First, we relied on the Generative Theory of Tonal Music (GTTM) and
found a long-distance dependency, that is a witness for being CFG, in its time-span trees. Second, we
have tried a method on evolutionary linguistics called the iterated learning model (ILM), and improved
the efficiency of the grammar detection. In time-span tree, we introduced the notion of pitch, and thus
we could detect the most plausible sequence of chords, employing the theory of tonal pitch space (TPS).
In addition, we have defined the distance between two time-span trees, by the sum of different
time-spans, and then we have evaluated the correlation between this distance and our psychological
similarity. As for ILM, we have invented a method of string clipping, and thus we could improve the
efficiency.
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