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Analysis of dynamically adapted n-gram language models
based on NMF

Fujita Yuval'® Oku Takauiro! KoBayvasHl AKio! SaTo SHOEI

Abstract: For the purpose of improving WERs of re-speaked speech of a talk and variety show of TV, we
have been studying a method of language model adaptation. Inside a program we are considering, there
are many ambiguous topics and they transit as the program goes. In order to tackle such situation, we are
proposing a method that extended pLSA by dealing probabilities of K-consecutive words generation with
non-negative matrix factorization(NMF). Using past recognition results as adaptation text, we adapt the
language model dynamically aiming to capture the transition of ambiguous topic within a program. In this
paper, we analyzed experimental results that simulated speech recognition by testset perplexity of evaluation
text. We set K = 2, and adapted 2-gram language model by past H-words history before the evaluating
sentence, then calculated perplexity. The results showed that the effectiveness of proposed method varied
depending on the type of evaluation text, but under some conditions proposed method yield equal or superior
results compared to unigram scaling method. And by comparing the oracle, when we set a large value for
the number of basis vector, proposed method tend to suffer overfitting. But by extending the length of word
history used for adaptation, overfitting could be eased.

Keywords: Probabilistic latent semantic analysis, PLSA, Dynamic adaptation, Language model, Topic
adaptation, Non-negative matrix factorization
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Fig. 1 Example of scheduled topic of a variety program broad-
casted by NHK
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Table 1 Parameter values for experiment

Order of language model (N) 2
Order of adaptation (K) 2
History length used for adaptaion (H) 60, 200, 400
Smoothing method Back-off

Discount method Witten-Bell

&2 FHTX RO
Table 2 Detail of training text

Type of program H #Programs | #Words ‘
Cooking (Long) 735 2502k
Cooking (Short) 404 212.3k
Cooking show 183 783.2k
Total | 1322 | 3498k |
& 3 JHIiT ¥ 2 b DR
Table 3 Detail of evaluation text
Type of program H #Programs | #Words | #00Vs ‘
Cooking (Long) 5 13.5k 22
Cooking (Short) 4 1.7k 7
Cooking show 1 2.2k 51
Total 10 17.4k 80
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Fig. 2 Perplexity results for the text type of “Cooking (Short)”
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Fig. 3 Perplexity results for the text type of “Cooking (Long)”
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Fig. 4 Perplexity results for the text type of “Cooking Show”
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