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Abstract The n-gram language models are powerful for treating natural spoken languages, however
need large amounts of spoken language corpus for estimating reliable model parameters. For estimating
n-gram probabilities from sparse data, Katz's back-off smoothing method is promising. However, this
approach is sometimes unstable because it uses singleton heuristics based on Turing's formula. This
paper proposes a new back-off method based on Binomial Posteriori Distribution of n-gram
probabilities, which achieves stable and more effective n-gram smoothing by sophisticated calculation
formula with no heuristics.
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Fig.1 Turing's estimate
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Table 1 The number of tokens in the corpus

corpus utterances words phonemes
Texts for training 3,008 20,060 65,761
Texts for tests 20,000 158,601 522,304

Table 2 Reduction of Phoneme

Table 3 Reduction of Word

Perplexity Perplexity
method bigram | trigram | 4-gram method bigram | trigram | 4-gram
flooring 9.1 8.5 8.8 flooring 173 518 1510
Katz + flooring 9.1 7.2 6.6 Katz + flooring 136 119 128
BPD back-off 9.2, 7.1 59 BPD back-off 129 102 102
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