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Abstract

Bilingual lexicons are valuable resources for machine
translation, multi-lingual information retrieval, hu-
man interpreters, translators, and foreign language
learners. This paper presents a method to align two
Chinese/English parallel corpora from the document
level down to the sentence level. One word and one
phrase bilingual lexicons are derived from the aligned
sentences. The usability of the bilingual lexicons are
tested in English-to-Chinese cross-language informa-
tion retrieval.

Keywords: parallel text alignment; bilingual
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1 Introduction

The alignment of parallel texts requires that for ev-
ery fragment of text in the source language the corre-
sponding text in the other language be located. Align-
ment can be done at various levels such as the docu-
ment, paragraph, sentence, and word. The subject
of aligning parallel text at the sentence and word
level has received a lot of attention during the past
decade. There is a large literature on aligning parallel
texts [16, 12, 9, 11, 2, 19, 20, 7, 10, 14, 15, 17], The
techniques on parallel text alignment include length-
based [9], lexicon-based [11], combination of length
and lexicon knowledge [2, 20, 10], and others [7].
Chapter 1 in [17] presents a survey of parallel text
processing. Interested readers can also find a recent
summary of various parallel text alignment methods
in chapter 13 in [13], including Gale and Church’s [9]
method that we adapted for Chinese-English parallel
text alignment. The alignment of parallel text at the
word level results in a bilingual lexicon which is use-
ful in such areas as machine translation, multi-lingual
information retrieval, bilingual lexicography, and so
on. A bilingual lexicon is also a valuable resource for
human interpreters, translators and people who are
learning foreign languages.

We obtained two Chinese-English parallel corpora.
Our main focus here is to derive a Chinese-English
bilingual lexicon from the parallel corpora through
parallel text alignment and then use the resultant
lexicon in English-Chinese cross-language information
retrieval. We are particularly interested in deriving
translations of phrases since the phrase translations
are often missing in bilingual dictionaries and some

phrase translations are difficult or simply cannot be
obtained from the word-by-word translations. For ex-
ample, “human rights” is expressed as “ A* ” in Chi-
nese; “White Paper” is “ EZ:B” in Chinese; and
“Hong Kong dollar” is “Y&J5” in Chinese.

The next four sections discuss the alignment of
two Chinese/English parallel corpora at the docu-
ment, paragraph, sentence, and word level, respec-
tively. Then the derived bilingual lexicon is applied
to English-to-Chinese cross-language retrieval. Our
conclusions are then summarized.

2 Alignment at document level

We downloaded 59,585 news articles from the news
archive of the daily Press Release of the Hong Kong
Special Administrative Region Government. The
news articles cover the period from April, 1998
through March, 2001. Most of the news articles are
published in both Chinese and English. We will call
this collection of news articles the Hong Kong News
Corpus from now on. Each file contains one single
news article in Chinese or in English. However, the
names of the files containing the same news article in
English and in Chinese are not related so one can-
not tell from the file names alone which file contains
the Chinese news article and which file contains the
same new article in English. Our first task is to sort
out which pair of files containing the same news ar-
ticle. We initially developed a simple algorithm to
match documents based on the observation that the
date, time, and numeric expressions in Chinese often
have rigid translations in English. For example, the

date T+ H —+- H is translated into October 27,
or Oct 27; £ H is translated into Sunday; and the

numeric expression —-:F"[:_ﬁjL"l“jL is expressed in

1,799 in English. Also the proper nouns, such as the
personal names, organization names, and place names
have rigid translations. Initially we used date, time,
and numeric expressions to index the documents. To
decide the file that most probably contains the En-
glish translation of a Chinese news article, we first
translated the Chinese date, time, and numeric ex-
pressions into English. Then we computed the simi-
larity between the Chinese document and all English
news articles released in the same day. The content of
an English article is represented by the English date,



time, and numeric expressions found in the English
article. And the content of an English translation
of a Chinese document is also represented by date,
time, and numeric expressions found in the transla-
tion. Since both Chinese and English versions of news
releases were published on the same day, we organized
the files by date, then aligned the news articles for a
single day each time. We first indexed all the English
news articles published on each day Then we indexed
the English translations of all the Chinese news ar-
ticles published on the same day as the English ar-
ticles. We computed the similarities between every
pair of English news article and English translation.
A Chinese document is paired with the English news
article which has the largest similarity with the En-
glish translation of the Chinese document. The sim-
ilarity between a pair of documents is computed us-
ing the document ranking formula presented in [3].
This method works well when a document has several
in date, time, and numeric expressions, but poorly
when a news article contain few or no date, time, and
numeric expressions. One enhancement is to include
proper names in indexing since the proper names also
have fixed translations. Of course, to apply this tech-
nique would require the identification of proper names
in both English and Chinese, and the availability of a
bilingual dictionary containing the proper names and
their translations.

To evaluate the effectiveness of this simple method,
we aligned all the news articles published in March,
2001 using the date, time, and other numeric expres-
sions in the documents. The alignment produced 808
document pairs from 1,673 documents. Note that
some of the news articles are published in Chinese only
or English only. We randomly selected 202 document
pairs for evaluation and found only 63 pairs were cor-
rectly matched.

In our second attempt to align documents, we
used the LDC English/Chinese bilingual dictionary
to translate the Chinese news articles published on
each day into English. Firstly, we separately in-
dexed the Chinese documents and the English doc-
uments for the same day. The index terms are
created using the dictionary-based longest match-
ing method. Each index term in a Chinese doc-
ument is looked up in the LDC bilingual dictio-
nary, a Chinese-to-English wordlist (version 2.0) com-
piled by the Linguistic Data Consortium. We ob-
tained the bilingual wordlist from the web site at
http://morph.ldc.upenn.edu/Projects/Chinese/. The
wordlist consists of a list of Chinese words, paired with
a set of English words. The wordlist has some 128,000
entries. When the dictionary includes multiple trans-
lations for a single Chinese term, we selected the En-
glish translation that occurs most frequently in the
English news articles for the same day. We then take
the English translation of a Chinese news article as
query, and compute the similarity value between the
Chinese news article and all the English news arti-
cle published on the same day. The similarity be-

tween two documents was estimated using the simi-
larity function presented in [3]. The English article of
the largest similarity value is paired with the Chinese
news article.

We used the second method to align all the articles.
The document alignment resulted in 25,199 pairs of
English/Chinese documents. We randomly selected
500 pairs of aligned documents, and manually checked
the correctness of the alignment. We found 472 out of
the 500 pairs are correct. The accuracy or precision is
about 94.4%.

The second Chinese-English parallel corpus is cre-
ated by Foreign Broadcasting Information Service. We
will call this collection of documents the FBIS corpus.
This corpus is about 60MB in size, consisting of 5,992
files. However, we found 2,976 of the files were du-
plicate documents. So there are only 3,016 unique
documents in the corpus. Among the unique docu-
ments, 52 of them are either incomplete or corrupted
in encoding. The actual number of documents used in
alignments is 2,964. Most of the documents are news
articles. Each file contains one Chinese document and
its English translation. About half of the documents
are encoded in UTF-8, and the other half either in
GB or Bigh coding scheme. We converted the files in
UTF-8 and GB into Bigb.

The average English to Chinese length ratio at the
document level is 2.30. While the English translations
are well formatted, the original Chinese texts are not.
Some Chinese texts are placed in the middle of a page.
In some Chinese text, the Chinese characters are sep-
arated by a blank space. We ignored the blank space
character and the new line character appearing in the
Chinese text when we computed the length of a Chi-
nese document. Since a Chinese document and its
English translation are stored in the same file, there
is no need to align documents.

3 Alignment at paragraph level

Since some of the documents in the FBIS corpus are
rather long, we did not attempt to align the whole
document at the sentence level in a single step be-
cause the chances of having incorrect alignments at
the sentence level would be greater. Instead we pro-
ceeded in two steps. We first aligned the documents at
the paragraph level. Then we aligned the paragraphs
at the sentence level.

We adapted Gale and Church’s alignment algorithm
which is length-based [9]. The algorithm is based on
the observation that long sentences in one language
tend to be translated into long sentences in the tar-
get language; and short sentences tend to be trans-
lated into short sentences in the target language. So
the lengths of the source text and its translation are
highly correlated. For example, Gale and Church re-
ported that the length ratio of English text and its
French translation is approximately one. In their
model, length of a sentence is measured in term of
characters instead of words because length difference
varies less widely.



The model works well on language pairs where the
length of the source text and the length of its trans-
lation are more or less the same, such as the English-
French language pair. In adapting Gale and Church’s
method to align Chinese/English documents at the
paragraph level, we included two changes. Firstly, we
measure sentence length in terms of bytes for both En-
glish and Chinese texts rather than in term of charac-
ters as in the original model. Secondly, we extended
the length of the Chinese text to about the same as
that of the English text by computing the length ratio
of the English document over the Chinese document
in the same pair, and then multiplying the length of
each Chinese paragraph by the document length ra-
tio so that both the English and Chinese documents
have roughly the same length. On the average, the
English translation of the Chinese text is about 2.3
times as long as the source Chinese text in the FBIS
corpus. Without the length adjustment for the Chi-
nese text, the precision of paragraph alignment would
not be very good since the alignment algorithm as-
sumes that the source text length and its translation
text length are more or less the same which is clearly
not true for Chinese/English language pair.

Before we aligned the documents at the paragraph
level, we first identified the paragraphs in each docu-
ment, which is a relatively easy task. The documents
in the FBIS Chinese/English corpus are marked with
XML tags. The English translation of the Chinese text
is explicitly marked, and the translation of the Chinese
title is also marked. However, the title of a Chinese ar-
ticle, name(s) of the reporter(s), and their affiliations
are not separated from the main body of the Chinese
news articles. We wrote some utility programs to take
the title, the reporter names, and their affiliations out
of the main body of the news articles. For those docu-
ments in which it is difficulty to accurately identify the
title, reporter names and their affiliation, we manually
took these text out of the body of the Chinese text.
Data cleaning is necessary since Gale and Church’s
algorithm aligns parallel texts solely based on their
lengths.

The alignment of the 2,964 documents in the FBIS
corpus at the paragraph level generated 21,940 para-
graph pairs. A sample of 500 paragraph pairs were
randomly selected for evaluation. 456 (91.2%) para-
graph aplignments are correct, 19 (3.8%) are partially
correct, and 25 (5%) are incorrect. A paragraph align-
ment is considered correct when the English text in an
aligned paragraph pair is the complete translation of
the Chinese text in the same pair. An alignment is
considered partially correct if the English text in an
aligned paragraph pair has at least one sentence that
is the correct translation of some part of the Chinese
text in the same pair. When no sentence in the En-
glish text of an aligned paragraph pair is the correct
translation of any part of the Chinese text, the para-
graph alignment is considered incorrect.

Compared with the documents in the FBIS Chi-
nese/English corpus, the documents in the Hong Kong

News corpus are much smaller on the average. So we
did not align the documents at the paragraph level.
We aligned the documents in the Hong Kong News
corpus at the sentence level in one step, treating each
document as one paragraph.

4 Alignment at sentence level

entenceAlignment For the Hong Kong News corpus,
we used Gale and Church’s method to align docu-
ments directly at the sentence level since most of the
documents are small. The changes to the original al-
gorithm included the measurement of length in byte
and Chinese sentence length adjustment as was done
in aligning the documents in the FBIS corpus at the
paragraph level.

Some of the sentences in the FBIS corpus are rather
long, and in that case, the long Chinese sentences are
often translated into two or more English sentences.
‘We even noticed a case in which one Chinese sentence
is translated into six English sentences. It is much
more common to see a Chinese sentence being trans-
lated into two or three English sentences than the case
where two or three Chinese sentences are translated
into one English sentence. Gale and Church’s method
considers the following six cases only: insertion, dele-
tion, replacement, expansion, contraction, and two-
to-two correspondence. Only one-to-two expansion
and two-to-one contraction are considered in Gale and
Church’s method. Their method is not able to deal
with the cases in which one sentence is translated into
three or more sentences, and the cases in which three
or more sentences together are translated into a single
sentence. Since the contraction case rarely happen in
the FBIS Chinese/English bilingual corpus, the igno-
rance of the cases where three or more Chinese sen-
tences together are translated into one English sen-
tence need not concern us here. However, it is not un-
usual to see cases where one Chinese sentence in the
FBIS corpus is translated into three or more English
sentences.

From the aligned documents in the Hong Kong
News corpus, we generated 277,592 pairs of aligned
sentences. We randomly selected 309 pairs of aligned
sentences from the Hong Kong News Corpus and man-
ually checked for their correctness. We found 235 cases
(which is only 76.05%) were correct, 24 cases were par-
tially correct, and 50 cases were incorrect.

From the aligned paragraphs in the FBIS corpus,
a total of 66,621 pairs of aligned sentences were gen-
erated using the modified method. To compare the
alignment accuracy at the sentence level using the
original Gale and Church’s method and the modi-
fied method with Chinese length adjustment, we also
aligned the paragraphs using the original method. We
randomly selected 500 aligned sentence pairs from
all the sentence pairs generated using the original
method, and another 500 aligned sentence pairs from
all the sentence pairs generated using the modified
method. We manually checked for the alignment cor-
rectness. The evaluation results are presented in ta-



ble 1. A sentence alignment is considered partially

Method | Correct | Partially Incorrect
Cases Correct Cases | Cases

Original | 290 99 111
(58.0%) | (19.8%) (22.2%)

Modified | 391 50 59
(78.2%) | (10%) (11.8%)

Table 1: Accuracy of sentence alignment for
the original and modified methods. The sen-
tences were aligned from imperfectly aligned
paragraphs. Sample size is 500 in both cases.

correct when the English text contains at least one
sentence that is a correct translation of some part of
the Chinese text in the aligned sentence pair. The
sentences were aligned from the imperfectly aligned
paragraphs. The accuracy would be higher if the para-
graphs from which the aligned sentence pairs were
generated were perfectly aligned. As mentioned in
section 3, the precision of the paragraph alignment
is 91.2%. Of the 50 partial matchings in our second
sample of 500 sentence pairs, we found 12 cases where
one Chinese sentence was translated into three En-
glish sentences; one case where one Chinese sentence
was translated into four English sentences; and two
cases wehre one Chinese sentence was translated into
six sentences. We found the subtitles and the text (e.g.
the name of news agency, date, and name of reporter)
preceding the leading sentence often result in partial
or incorrect alignments.

5 Construction of translation lexicons

Our goals in aligning the Chinese/English corpora is
two-fold: Firstly, we would like to derive a bilingual
Chinese/English lexicon. We are especially interested
in deriving phrase translations because often they are
absent in bilingual dictionary, and some phrase trans-
lations are difficult to obtain from the translations of
the words in the phrases. Phrasal translation is also
appealing to cross-language information retrieval since
the translation of a phrase as a whole is usually unam-
biguous, thus eliminating the problem of disambigua-
tion after translation as often happens in single word
translations. Secondly, we want to use the resultant
bilingual lexicon as a translation aid in performing
Chinese/English cross-language information retrieval.

In this section, we will first describe our method of
recognizing noun phrases in English documents. The
recognition of noun phrases in Chinese documents de-
pends upon their existence in the Chinese segmenta-
tion dictionary. We did not attempt to identify noun
phrases in Chinese documents by other means, such
as tagging and parsing the Chinese text. We will then
describe the method to find the most likely Chinese
translations of an English word or phrase using the
Chinese/English corpora aligned at the sentence level.
Our interest here is not to align words between each
sentence pair in the sense as used in statistical ma-
chine translation. We are trying is to determine the

most probably Chinese translation(s) of an English
word or phrase considered in isolation from the rest of
the sentence.

We attempted to identify only the simple noun
phrases in the English documents from the FBIS and
Hong Kong News corpora. By simple noun phrases
we mean the ones that end with a noun preceded by
any number of noun or adjective pre-modifiers and
without any post-modifiers. Simple noun phrases were
extracted from the English documents in two steps.
Firstly, the English documents are tagged with part
of speech using Brill’s rule-based part-of-speech tag-
ger [1]. Secondly, simple noun phrases are extracted
based on the pattern, or sequence, of the part-of-
speech tags assigned to words. We have used a sim-
ple three-state automaton where the edges are labeled
with part-of-speech tags. A sample of tagged sentence
is shown below.

With/IN the/DT implementation/NN
of/IN these/DT and/CC other/JJ mea-
sures/NNS ,/, air/NN pollution/NN by/IN
vehicle/NN emission/NN s/PRP will/MD
be/VB significantly/RB  alleviated/VBN
in/IN the/DT coming/VBG years/NNS ./.

Each word is followed by its part-of-speech tag. The
tags NN and NNS represent singular nouns and plural
nouns, respectively; NNP represents the proper name,
and JJ represents adjective. Then the tagged text
is passed to a noun phrase recognizer represented in
a three-state automaton for noun phrase extraction.
The recognizer detects simple noun phrases based on
the pattern of the tags. The noun phrase patterns we
used to extract noun phrases can be concisely specified
in a three-state automaton as shown in Figure 1. The
initial state is 0 and the final state is 2. Any words
tagged with part-of-speech tags NN, NNS, NNP, NP
and NPS are represented by the label NOUN in the
graph, and words tagged with JJ, JJR, and JJS, which
are the positive, comparative and superlative form of
an adjective, are represented by the label ADJ. Any
sequence of words whose part-of-speech tags completes
the path from the initial state to the final state will be
extracted as a noun phrase, excluding the single-word
nouns. The noun phrases extracted from the above
tagged sentence include other measures, air pollution,
and wvehicle emission.

NOUN

Figure 1: Simple noun phrase automaton



The Chinese text in the bilingual corpora were seg-
mented using the longest matching method with a
segmentation dictionary of approximately 200,000 en-
tries, including noun phrases and proper names. A
Chinese noun phrase listed in the segmentation dic-
tionary has a good chance of being recognized dur-
ing segmentation since we used the longest matching
method. The noun phrases not included in the seg-
mentation dictionary will not be identified in the Chi-
nese text. One could apply the same method used for
noun phrase identification as described in this section
to extract noun phrase in the Chinese text if a Chinese
part-of-speech tagger is available.

Each noun phrase in the English documents is
treated as a single term in word alignment. The in-
tuitive idea on finding the most probable translation
of a source term is based on the co-occurrence pattern
in the aligned sentence pairs. When a pair of source
and target terms (words or phrases) often co-occur
in the aligned sentence pairs, and it rarely happens
that when the source term occurs in a sentence pair
where the target term is not found, then there is a
good chance that the target term might be the equiv-
alent of the source term. One approach to finding
the most probable translation equivalent in the tar-
get language is to compute the association degree be-
tween the source term and all the terms in the target
language that co-occur with the source term at least
once, then choose the target terms with the highest
association values as the translation equivalents of the
source term. To compute the association degree be-
tween a pair of words, one in the source language and
the other in the target language, one could create a
two-by-two contingency table showing the number of
cases (i.e., aligned sentence pairs) where both terms
occur together, the number of cases either term oc-
curs alone, and the number of cases neither term oc-
curs. The association degree could be measured us-
ing such statistic as Chi-square and mutual informa-
tion [8]. Here we used an association measure called
likelihood ratio test statistic developed by Dunning [4]
to compute the association degree between a pair of
Chinese/English words.

If the English word 'E’ is a translation of the Chi-
nese word ’C’, then one would expect that when the
Chinese word ’C’ is present in a Chinese sentence,
its English translation 'E’ would also appear in the
paired English sentence. From the aligned sentences,

| Chinese word
English word a b
[¢ d

Table 2: A contingency table for a pair of words.

we created a contingency table for every pair of Chi-
nese/English words as shown in table 2, where a is
the number of aligned sentences containing the pair of
Chinese/English words; b is the number of aligned sen-
tences containing the English word, but not the Chi-

nese word; c¢ is the number of aligned sentences con-
taining the Chinese word, but not the English word;
and d is the number of aligned sentences containing
none of the word pair. The association score between
a Chinese word ‘C’ and an English word ‘E’ was com-
puted as follows [4]

W(C,E) = 2[logL(p1,a,a+ b)+ logL(p2,c,c+d)
—lOgL(p, a,a + b) - lOgL(p, e+ d)]

where logL(p,n,k) = klog(p) + (n — k)log(1 — p),
P1= ;45 P2 = gy and p = w“biig_'_d. The number
of aligned sentence pairs generated from both paral-
lel corpora is about 313,890. The Chinese vocabulary
size is 69,678 words and the English vocabulary size
is 48,176 words. Table 3 presents 40 English noun
phrases or proper names automatically extracted us-
ing our noun phrase recognizer that occur most fre-
quently in the corpora. The Chinese translations of
these English phrases are shown in column 3 in ta-
ble 3. Some of the Chinese translations are not com-
plete because the Chinese noun phrases are missing
in our segmentation dictionary. The Chinese phrases

English Phrases Chinese Transla i ns
h ng ng s

nie saes

al anin e en en e
hie ee ie
s an ing i ee

hsialeerin

las ear

h anrighs A*X
hinese e le A
hea ra

ne hina rin i le —

hinese g ern en
es ern regi n
liial r

asi la

sae n il

Table The top 1 most fre uent mnglish
phrases and the hinese translations automat-
ically e tracted from the hinese nglish cor-
pora.

corresponding to the English phrases ph sical e er
tion, heav tra c¢ western region, and political wor
are not complete because the complete phrases are
missing in our segmentation dictionary. The other 12
Chinese phrases presented in table 3 are complete and
are correct translations of the corresponding English
phrases.



elated or

Wu [20] also applied Gale and Church’s method to a
parallel English-Chinese corpus consisting of the par-
liamentary proceedings of the Legislative Council of
Hong Kong. He made two similar modifications to the
original Gale and Church’s method: 1) the length of
the Chinese text was measured in byte, and 2) the En-
glish text length was reduced by a factor of .506, which
is the average number of Chinese characters generated
by each English character [20]. Despite much greater
variance in length between English and Chinese, Wu
found the modified method worked well. When lexicon
cues were incorporated, the performance on English-
Chinese alignment was close to that on English-French
alignment as reported by Gale and Church [9]. Our
results are not as good as those in [20]. We believe
there are a number of reasons: 1) we did not use
any lexicon in alignment; 2) our corpus, especially
the FBIS corpus, has different characteristics; 3) the
sentence alignment for the FBIS corpus was done on
automatically, but not perfectly, aligned paragraphs.
On the average, the length ratio of a Chinese docu-
ment over its English translation in the FBIS corpus
is 2.30. In our randomly selected 500 aligned sentence
pairs, we found 12 cases where a Chinese sentence was
translated into three English sentences; 1 case where a
Chinese sentence was translated into four English sen-
tences; and even 2 cases where a Chinese sentence was
translated into six English sentences. For the same
number of test cases, there was only one case in [20]
where one Chinese sentence was translated into three
English sentences.

Fung presented a method in [5] for deriving bilin-
gual lexicon from non-parallel English-Chinese corpus
using the heterogeneity contexts of words in the cor-
pus, and a method in [6] based on word frequency and
position information for compiling noun and proper
noun translations from noisy, but unaligned, parallel
texts.

Cross anguage etrieval

We tested the usability of the lexicon derived
from the two Chinese/English corpora as described
above in English-to-Chinese cross-language informa-
tion retrieval using the test document/query set for
the Cross-Language Information Retrieval Track in
TREC-9 [18]. The test collection consists of 25 new
topics and 127,938 documents from three newspapers,
namely the Hong Kong Commercial Daily, Hong Kong
Daily News, and Takungpao. The topics are written
in English with Chinese translations, and contain title,
escription, and narrative fields.

We created two bilingual lexicons from the Chi-
nese/English corpora, one consisting of words only
and the other comnsisting of words and phrases. Be-
fore query translation, the English topics were tagged
and simple noun phrases were extracted as described
above. The noun phrases and the single-word terms
found in the original topics were translated into Chi-
nese by dictionary lookup in the derived lexicons. The

n ling al | C C
C eri e
a erage
re isi n
n
Table : aluation results for one hinese
monolingual run and two nglish to hinese

cross-language retrie al runs.

English phrases were looked up in the phrase lexicon.
And when a phrase was not found in the phrase lex-
icon, it was translated in word-by-word by looking
up the constituent words in the word lexicon. Other
single-word terms were also looked up in the word lex-
icon.

The TREC-9 Chinese documents were segmented
into Chinese using the longest matching method with
the same segmentation dictionary as mentioned above.
The Chinese translations of the original English topics
were searched against the Chinese document collec-
tion. And the top-ranked 1000 documents were used
to compute recall-precision. The experimental results
are presented in table 4. Column 2 in table 4 shows
the evaluation results for the monolingual Chinese re-
trieval where both the documents and queries were
broken into overlapping bigrams in indexing. Col-
umn 3 shows the English-to-Chinese cross-language re-
trieval results using the LDC bilingual lexicon; and the
last column in table 4 presents the evaluation result
for the English-to-Chinese cross-language retrieval us-
ing our automatically derived lexicons from the Chi-
nese/English parallel corpora.

Conclusion

This paper has presented an interesting case where
information retrieval techniques are applied in paral-
lel text alignment and parallel text alignment is then
applied in cross-language information retrieval. We
have presented a method to automatically construct
bilingual word and phrase lexicons from parallel cor-
pora through aligning parallel text down to the sen-
tence level. We have introduced two modifications to
the sentence alignment algorithm developed by Gale
and Church in adapting their method to aligning Chi-
nese/English parallel text. The modifications have
significantly improved the precision of sentence align-
ment.

The automatically derived word and phrase lexicons
are used to translate English queries into Chinese in
the English-to-Chinese cross-language retrieval evalu-
ation. The cross-language retrieval performance shows
that the derived lexicons are as useful as the man-
ually constructed bilingual lexicon in cross-language
retrieval.
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