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4-3 A Transliteration System Based on Bayesian Alignment and
its Human Evaluation within a Machine Translation System
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This paper reports on contributions in two areas. Firstly, we present a novel Bayesian model
for unsupervised bilingual character sequence alignment of corpora for transliteration. The sys-
tem is based on a Dirichlet process model trained using Bayesian inference through blocked
Gibbs sampling implemented using an efficient forward filtering/backward sampling dynamic
programming algorithm. The Bayesian approach is able to overcome the overfitting problem in-
herent in maximum likelihood training. We demonstrate the effectiveness of our Bayesian align-
ment by using it to build models for phrase-based statistical machine transliteration (SMT) sys-
tems. We compare our alignment technique to the commonly used GIZA++ word alignment
process, and also to the state-of-the-art m2m bilingual aligner by using their alignments to train
transliteration generation systems. In both cases the model resulting from our Bayesian align-
ment was considerably smaller than competitive technique, and in addition gave an increase in
transliteration generation quality. Our second contribution is to conduct a large-scale real-world
evaluation of the effectiveness of integrating an automatic transliteration system with a machine
translation system. A human evaluation is usually preferable to an automatic evaluation, and in
the case of this evaluation especially so, since the common machine translation evaluation
methods are often being biassed towards translations in terms of their length rather than the in-
formation they convey. We evaluate our transliteration system on data collected in field experi-
ments conducted all over Japan. Our results conclusively show that using a transliteration sys-
tem can improve machine translation quality when translating unknown words.
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Output: Unsupervised alignment of the corpus according to the model

foreach iter=1 to Numlterations do
foreach bilingual word-pair w € randperm(W) do
foreach alignment vy; of w do
Compute probability p(y;lh)
where £ is the set of data (excluding w) and its hidden alignment

end

Update counts
end

end
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