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Many speech recognition systems integrate an acoustic model with a language model to generate word
hypotheses or sentence hyoptheses. In order to balance the likelihood between acoustic and language
models we weight a language model and add a constant penalty or bonus to compensate the difference.
The hypotheses are generated by the integration of weighted language model likelihood with acoustic
model likelihood. Language model weight and constant penarty are often decided experimentally. From
a view point of information theory, a language model weight depends on acoustic model entropy and the
average number of frames of every phoneme. In this paper, we investigate this hypothesis and show that
the language model weight depends on the mutual information of an acoustic model.
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