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Four-part Harmonization Using A Bayesian Network:
Investigation Using Models Considering Context of Notes

SYUNPEI SUZUKIl"a) TETSURO KITAHARAz’b)

Abstract: In this paper, we explore machine learning models that generate four-part harmonies according to
the melody of a soprano voice. Although researchers have already tried to produce four-part harmonization
through machine learning, the computational models that most studies have proposed already contain nodes
or states that represent chords or harmonic functions. Explicitly introducing such nodes or states is suitable
from the viewpoint of practically achieving musically acceptable harmonization, but it is unsuitable from the
scientific viewpoint of acquiring the fundamental concepts of harmonies from actual music data. Therefore,
we developed two kinds of computational models, one that contains chord nodes and another does not, and
investigate to what extent the model without chord nodes acquires the fundamental concept of harmonies
compared to the model with chord nodes. For our models, we describe musical simultaneity and musical
sequentiality are described in Bayesian networks. Both models learned 254 pieces taken from a Hymn corpus,
and the results of this experiment show that the Bayesian network without chord nodes acquired some of the
basic rules of harmony.
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