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Construction of Language Models based on Stochastic Context Free
Grammar and Evaluation in Speech Recognition

Chiori HORIj, Masaharu KATOHzi, Akinori ITOf, and Masaki KOHDAZ

1Tokyo Institute of Technology
2-12-1 Ookayama, Meguro-ku, 152-8550 Japan

iFaculty of Engineering, Yamagata University
4-3-16 Johnan, Yonezawa-shi, 992-8510 Japan

Abstract It is shown that Stochastic Context Free Grammar:SCFG is a very expressive language model since
it enables to express not only local constraints like N-gram, but also global constraints over a whole sentence.
However, to estimate parameters of SCFG, Inside-Outside algorithm has to be used, which needs huge computation
in proportion to cube of the number of the non-terminal symbols and the length of the input sequences. Therefore,
SCFG has rarely been used for speech recognition. In this paper, we proposed a new SCFG to which applied
phrase-based dependency grammar to decrease the huge computation. In the test using EDR corpus, we compared
the proposed model with the other types of SCFG in terms of perplexity and computation amount. And then, we
constructed large-scale SCFG using Mainichi news corpus, and compared it with trigram on a 5,000-word Japanese
newspaper reading task.

key words speech recognition, language model, Stochastic Context Free Grammar, dependency grammar, Inside-

Outside algorithm
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