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A Vocabulary-Free Infinity-Gram Model
for Chord Progression Analysis

KazuyvosHl YosHi! and MasaTaka GoTof!

This paper presents a novel nonparametric Bayesian n-gram model as a sta-
tistical language model for symbolic chord sequences. Standard n-gram models
based on heuristic smoothing have three fundamental problems—that they have
no theoretical foundation, that the value of n is fixed uniquely, and that a vo-
cabulary of chord types is defined in an arbitrary way. To solve these problems,
we propose a vocabulary-free infinity-gram model. It accepts any combina-
tions of notes as chord types and allows each chord appearing in a sequence to
have an unbounded and variable-length context. Our experiments showed that
the perplexity obtained by the proposed model is significantly lower than that
obtained by the state-of-the-art models.
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p(m,7|S) = Dir(w|ao + n) | [ Beta(rilbo + ni, co + 7s) (18)
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02 00000000000000000000O00000O0O00O000O0O0O000 2050

n GT WB I-WB KN I-KN MKN I-MKN HPYLM VPYLM

1 [ 168 | 156 157 | 1568 16.0 | 156 157 | 15.8 (£0.03)

2 | 203|142 155 | 145 152 | 145 158 | 14.5(+0.10) | n: D0ODODODO
3235|154 185 | 161 160 | 16.1  16.3 | 16.0 (£0.18) 13.4 (£0.33)
4 | 255|168 225 | 168 17.7 | 165 155 | 13.9 (+0.25)

5 | 263|175 254 | 155 162 | 160 141 | 13.7(+0.23) | n: MAPOODO
6 | 27.0 | 178 272 | 146 151 | 162 135 | 13.6 (+0.23) 12.9 (£0.35)
7 | 273] 180 283 | 143 145 | 164  13.3 | 13.6 (£0.23)

8 | 273 ] 18.0 288 | 141 142 | 16.6  13.2 | 13.6 (£0.22) | n: 000D (co0)
9 | 273 ] 18.0 290 | 140 141 | 16.8  13.1 | 13.5 (£0.23) | 11.9 (+0.22)
10 | 27.3 | 180 292 | 140 14.0 | 167  13.1 | 13.5 (£0.23)
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00000000000 (n>300000)
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n HPYLM VF-HPYLM n VPYLM VF-VPYLM
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