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Abstract

This prototype system demonstrates a
novel sentence alignment method for bi-
lingual texts based on adaptive learning
and lexical information. The system
aligns bilingual text at the paragraph level
first and acquires length related statistics
for the subsequent sentence alignment
process. In addition to lengths, a probabil-
istic translation lexicon is utilized to fur-
ther enhance the precision. The system is
especially effective in the case of noisy
translations produced in either translation
direction that may involve different do-
mains.

1 Introduction

The length-based approach (Church and Gale 1991;
Brown et al. 1992) to sentence alignment produces
surprisingly good results for French and English
pair at success rates well over 95%. However, it
does not fair as well for the English-Chinese task.
Gale and Church indicated that the length-based
alignment method was insensitive to length distri-
bution parameters of mean and variance when
dealing with translation languages in the same
family. However, when working with the lan-
guages from different language families, we found
that the performance of sentence alignment is very
sensitive to the quantities of these parameters. The
value of length ratio ranges from 2.8 to 4.8 for
Chinese and English translations. The associated
variance also varies in a wide range.

The performance sensitivity can be further ac-
centuated by the translation direction and domain
of the text. For instance, the accuracy rate of a
length-based aligner dropped from 98.2% down to

85.6% when trained on English-to-Chinese techni-
cal menus and tested on Chinese-to-English bilin-
gual articles in a general-interest magazine
(Sinorama Magazine). Directionality is a more
critical factor that accounts for the wide variation
in length ratio and performance than the domain.

We demonstrate a sentence alignment program
developed to cope with such problems arising from
handling bilingual texts from diverse language
families. The solution hinges on adaptive, tighter
estimation of length-related parameters and incor-
poration of lexical information.

2 Adaptive Sentence Alignment

The system proceeds in two passes: paragraph
alignment and sentence alignment within aligned
paragraph. The two-pass scheme allows the values
of paragraph length ratio to be used for sentence
alignment. This simple feed-forward scheme
works out with remarkable robustness and accu-
racy in aligning texts across different languages,
domains, genres and translation directions. A pri-
ory information is not required on the domain or
translation directionality of the bilingual text.

In this prototype, the sentence alignment proc-
ess involves:

! Supplying a set of initial values of the mean and
the variance of length ratio measured in characters
between the source and target languages from an
independent source (Longman 1992).

! Generating an optimum set of length distribution
parameters by aligning paragraphs based on initial
length distribution estimation and a probabilistic
word translation model trained on a 90,000-entry
BDC Chinese-to-English Online Dictionary
(Chang, Yu and Lee 2002).

! Calculating the mean and variance based on the
length ratios of the aligned paragraphs to be used
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in a Gaussian estimation of probability of mutual
translatability of sentences based on lengths.

! Finding sentence alignment using a dynamic
programming procedure to optimize both length-
based and lexical probabilities.

The prototype shows some interesting observa-
tions and results:

! For the Chinese-English task, the character length
distribution is indeed close to Gaussian and length
based sentence alignment scheme can be applied
effectively to the Chinese-English task.

! Longer, modern Chinese word forms are used to
translate technical menus written in English, while
more condensed, classic word forms are used in
reportage genre where frequent uses of allusion,
idioms, and proverbs are quite evident.

! A self-adaptive calibration method can be devel-
oped to cope with wide variation in length ratios.

! The combination of length and lexical information
generates remarkable results

The aligner’s innovative way of handling diversity
in length statistics and incorporation of lexical in-
formation enables it to effectively align bilingual
texts across diverse languages, domains, genres
and translation directions with accuracy rates ap-
proaching 99%, which has been achieved only for
French-English task. The program aligns bilingual
texts from Harry Potter (English-to-Chinese, novel,
children reading), Scientific American (English-to-
Chinese, reportage, science and technology), and
the bilingual Sinorama Magazine (Chinese- to-
English, reportage, general interest) with consis-
tently high accuracy rates.

The special capability of the prototype to han-
dle omission and insertion differentiates itself from
other methods described in the literature. Experi-
ment showed that the prototype spotted three un-
translated sentences in Harry Potter, Vol. I, Chap-
ter 2, published in Taiwan:

"Oh." Dudley sat down heavily and grabbed the nearest
parcel. "All right then."

3 Conclusion

Combining adaptive learning and lexical informa-
tion represents an innovative way to automatically
optimize the alignment of text and translation in
very different languages. It is especially effective

in the case of cross-domain noisy translations with
omission and/or insertion, produced in either direc-
tion.
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