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Speaking Style Transformation of Language Model
Based on Statistical Machine Translation Framework
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Abstract One of the most significant problems in language modeling of spontaneous speech such as meetings and
lectures is that only limited amount of matched training data, i.e. faithful transcript for the relevant task domain,
is available. In this paper, we propose a novel transformation approach to estimate language model statistics of
spontaneous speech from a document-style text database, which is often available with a large scale. The proposed
statistical transformation model is designed for modeling characteristic linguistic phenomena in spontaneous speech
and estimating their occurrence probabilities. These contextual patterns and probabilities are derived from a small
amount of parallel aligned corpus of the faithful transcripts and their document-style texts. To realize wide coverage
and reliable estimation, a model based on part-of-speech (POS) is also prepared to provide a back-off scheme from
a word-based model. The approach has been successfully applied to estimation of the language model for National

Congress meetings from their minute archives, and significant reduction of test-set perplexity is achieved.
Key words Spontaneous speech, Speech recognition, Language model, Statistical machine translation, Speaking
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Parallel corpus

Transcript ¥ Document X
| think <sp> ah this is ‘ i
ah <sp> very difficult ; : d@%‘%ﬁ s very
L ) fficult case ...
Transformation ﬂ P ( think <sp> ah | think <sp> this) = 04500'"“

model | | P (Verb <sp>ah | Verb <sp>Adj.) = 0.600 |
P(Y|X) ﬂ | i
P(X) P(Y)
Document-style LM Spoken LM for

spontaneous speech

! N (think <sp>this) =500 |
| N ( bought <sp> those) = 300 |

N ( think <sp> ah ) = 250 !
| N(bought <sp>ah)=180 |

N ( think <sp> this ) = 500 |
N ( bought <sp> those) = 300 |

i
i
|
A

X1 HEAHOEBRERICESSEEFETTLVEROBER
Fig.1 Conceptual image of SMT-based transformation
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Table 1 Major differences between spontaneous speech and document-style text
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Table 2 Specifications of language models
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Fig.2 An example of tagged transcript of congressional meetings
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Fig.3 Perplexity and trigram hit rates by the language
models
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