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中文摘要 本計劃利用同義詞及中英平行語料庫來建構一個翻譯檢索系統。此系統將輸入
的中文句子先經過分詞，之後計算每個詞在各文件出現的平均次數 TF (term frequency)
及所有文件數中出現該詞的文件數的反比 IDF (inverse document frequency)，除利用 TF 
* IDF 計算每個詞的權值，並利用同義詞作為 query expansion 從平行語料中擷取與輸入
中文的句子概念相近的中文句子及其對應的英文翻譯並依照權植高低依序排列。

關鍵詞： 概念檢索,翻譯檢索, 雙語對應句檢索,中英平行語料庫,電腦輔助翻譯, 電腦
輔助語言教學中英檢索

Abstract：We develop a concept-based Chinese-English translation retrieval system which 
can take a Chinese sentence as input and extract synonymous Chinese sentences and their 
English translations from parallel Chinese-English corpora. Drawing on a Chinese-English 
parallel corpus, the system performs word segmentation for Chinese input sentence and 
employs TF * IDf (term frequency * inverse document frequency) for calculating the 
weighting of each word. Using term weighting and a Chinese thesaurus for query expansion, 
the system is capable of retrieving and ranking synonymous or conceptually similar Chinese 
sentences along with their English translations.  

Keywords：conceptual retrieval, translation retrieval, bilingual concordancer, parallel 
Chinese-English corpora, computer-assisted translation, computer-assisted language
learning, 

Introduction
Bilingual concordancers are powerful 

tools for language learning (cf. Barlow 
(2000), .Nerbonne (2000), John (2001), 
Wang (2001)). Combined with 
sentence-aligned bilingual corpora such as 
the English-French Parliamentary Corpus 
Hansard, they allow language learners to 
retrieve sentences containing an input 
keyword along with their translations. 
Moreover, they can accept queries in two 
languages. This greatly facilitates the 

retrieval of unfamiliar expressions for 
language learners in reading and writing. 
When encountering unfamiliar words or 
phrases in a foreign language, learners can 
understand the meanings by inputting these 
words and looking at the translation 
examples containing the input words. 
Similarly, they can learn how to express 
themselves in a foreign language by 
inputting an expression in his/her native 
language and inspecting the translation 
examples. The potential help of bilingual 
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concordancers to language learners is 
enormous. 

Unfortunately, some of the limitations 
prevent learners from making the best use of 
them. Due to the scarcity of sentence-aligned 
parallel corpus, keyword-based pattern 
match technique that works with short query 
is not suited to a longer query such as a 
clause. A typical dilemma language learners 
face in using a bilingual concordancer is that 
the longer the expression they input, the less 
likely it is to find its translation in the 
bilingual corpus. 

In this project, we propose to resolve 
this problem by using concept-based rather 
than keyword-based retrieval technique. Our 
proposed method can take a keyword, phrase, 
or sentence in the source or target language 
as input and retrieve the closest translations 
if no translation equivalents of the input 
expression are found. Central to this 
technique is the formulation of a measure for 
semantic similarity based on thesauruses and 
the calculation of term weighting of the 
input query. The proposed method, largely 
inspired by recent researches in 
computational linguistics, is implemented as 
a web-based program employing a 
Chinese-English parallel corpus and used by 
students of freshman English for evaluation. 
Our study shows that such a tool 
significantly outperforms conventional 
keyword-based bilingual concordcers. The 
limitations of this approach and direction of 
future research is also discussed.

Sentence Alignment
The origin of a bilingual concordancer 

may in part be attributed to a technical report 
by Martin Kay at Xerox in 1980, which was 
not published until 1997 (Kay (1997). In that 
seminal paper, Kay proposed a 
computer-aided translation system which 
can access previous translation examples 
created by professional translators. Similar 
idea was reintroduced by Harris (1988), who
suggested using “bitexts” (i.e. translation 
equivalents coupled together unit by unit) as 
a computer-aided tool for professional 
translators. It was not until the mid 1990s 
that Kay's idea was finally realized (cf. 

Dagan and Church (1997) ) Unfortunately, 
this kind of powerful tool is not widely used 
in Taiwan. Part of the reason is that it 
presupposes the correct identification of 
bilingual correspondences of the source and 
target language at the sentence level. In 
computational linguistics, this procedure is 
called sentence alignment and has been 
actively researched in recent years. 
Approaches to sentence alignment can be 
categorized into statistics-based (Brown et al. 
(1991), Church and Gale (1991, 1993), Kay 
and Roscheisen (1993), dictionary-based, 
and hybrid method (Kumano and Hirakawa 
(1994), Haruno and Yamazaki (1996)), none 
of which performs well in Chinese-English 
bilingual corpora according the experiments 
reported in Gao (1997). 

A simple method to circumvent the 
problem of sentence alignment is to look for 
bilingual texts where there are clearly 
identifiable markers for text alignment. The 
internal structure of Bible makes it a good 
resource for aligning texts at paragraph level, 
because each paragraph (more precisely 
passage) in Bible is marked by a numerical 
indicator. The difficult task of text alignment 
is thus simplified to matching numerical 
indicators in the English Bible and the 
Chinese Bible. 

Another important Chinese-English 
bilingual resource is Sinorama Magazine. 
Articles in the Sinorama Magazine are 
written in Chinese and translated into 
English, Spanish, and Japanese. The English 
translations are all checked by native 
speakers of English. The Chinese-English 
bilingual resources provide important 
resources for Chinese learners of English 
who wish to learn English expressions 
related to Chinese culture or events that 
takes place in Taiwan. 

Sentence alignment in the Sinorama 
bilingual magazine is complicated by several 
factors. As with most translations, additions 
and omissions of sentences or even 
paragraphs are quite common in the 
Sinorama magazine. Another difficulty is 
caused by the abundance of nonliteral 
translations in the Sinorama magazine. 
These suggest that a hybrid approach 
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combining statistical and dictionary 
information is a better choice. We first use 
Church and Gale’s algorithm to derive the 
initial sentence correspondences in the 
Chinese-English bilingual corpus. The 
method is based on the assumption that a 
longer sentence in the source text tends to be 
translated in into a longer sentence in the 
target text. Gale and Church calculate the 
probability of various sentence alignment 
such as a 1:1 and 1:2 based on a small 
manually sentence-aligned corpus and then 
employ dynamic programming to derive the
most likely sentence correspondences. As 
reported in McEnery and Oakes (1996) and 
Gao (1997), this algorithm is subject to 
genre and length. Although the accuracy of 
this method is not high, it can derive initial 
sentence correspondences, which can be 
subsequently refined by a dictionary-based 
approach. This hybrid approach has the 
merit of limiting the dictionary-based 
matching to the neighboring sentences 
proposed by the length-based statistical 
approach, thus reducing the time and search 
space of the matching process.

Algor ithms of Developing a 
Concept-based Translation Retr ieval 
System

 A bilingual concordancer can accept a 
query word in the source or target language 
and present example sentences containing 
the input word juxtaposed with their 
translations. As expressions might take the 
form of a phrase or a sentence, it is more 
desirable to design a bilingual concordancer 
which can take a sentence as input. But 
given the small size of Chinese-English 
bilingual corpora available, the chance of 
finding examples identical to the input 
sentence is slight. To make the tool useful, it 
should have the capability of extracting and 
ranking synonymous examples in terms of 
their relevance to the input query. With this 
powerful tool, translators and language 
learners can use the intelligent bilingual 
concordancer to find the closest match to the 
input sentence and its translation. 
    The central question of building such a 
program is how to compute the similarity 

between a sentence and an input sentence. 
The following procedure is proposed for a 
concept-based Chinese-English translation 
retrieval system.

1. Language Identification: A program is 
written to check if the input is Chinese or 
English. 
2. Tokenization:  As there is no delimiter 
between words in Chinese, a word 
segmentation program is required to process 
the Chinese input as well as the Chinese 
corpus.   
3. Lemmatization: Through lemmatization, 
English words with inflection (whether 
regular or irregular) will be converted into 
their lemmas (i.e. basic forms).
4. Indexing: All the words in the Chinese 

and English texts are indexed so that 
sentences containing a particular word 
can be retrieved in no time.

5. Term Weighting: Every Chinese and 
English word is assigned a weighting 
based on TF * IDF. In general, an 
important term in a document occurs 
several times. We can thus use the
average frequency of a term in all 
document as an indicator of its 
importance. Because TF assigns high 
value to function words, we need IDF to 
offset the undesirable high value of 
function words induced by IDF. Inverse
Document Frequency (IDF) assumes that 
the importance of a word is in inverse 
proportion to the number of documents 
in which it occurs. In other words, the 
more documents in which a word occurs, 
the lower IDF value it has. IDF captures 
the generalization that words of low 
indexing value such as function words 
occur in most documents.

6. Query Expansion Using a Thesaurus: 
We build a Chinese thesaurus based on 
an online dictionary of the Ministry of 
Education 
(http://140.111.1.22/mandr/clc/dict/). 
The synonyms of the input Chinese 
words are used for query expansion. The 
weighting of these expanded query terms 
are arbitrarily given slightly lower value 
than that of the original input words on 
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the ground that synonyms are seldom 
replaceable in all contexts.  

7. Scoring Function: All sentences in the 
bilingual texts which contain a matched 
word with the input sentence are 
retrieved. The similarity of the input 
sentence and the retrieved sentences is 
computed based on the sum of the value 
of TF * IDF of the matched terms. The 
sentence with the highest score is 
considered most similar to the input 
query.

The algorithm above proposes a simple 
measure to calculate semantic similarity, 
which is used in building an intelligent 
web-based Chinese and English bilingual 
concordancer. To test its performance, we 
create a bilingual database by extracting 
bilingual sentences from a bilingual 
dictionary. The interface and the output of 
the program are shown in Figure 2 – 4.  As 
can be seen from Figure 2 and 3, the 
program works reasonably well and is a 
valuable and convenient tool to search for 
appropriate English expressions. 

Limitations of the our  Approach
The proposed method relies on 

paraphrases whose component words can be 
substituted with synonyms. It cannot handle 
synonymous relation between 不及格 ‘not
pass’ and 被當 ‘flunk’, which are phrasal 
synonyms that cannot be decomposed using 
synonyms at word level. Collocations also 
provide difficulty for our approach. For 
instance, 低落 ‘down’ is not synonymous 
with 差 ‘not good’. But combined with 心
情 ‘mood’, the collocation 心情低落 is 
synonymous with 心情差. Our method also 
falls short in cases where identical 
component words result in different meaning 
because of different word order or syntax. 
Cases like these suggest that a much more 
sophisticated model is needed. 
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Figure 1. Term Weighting and Query Expansion Using a Chinese Thesaurus
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Figure 2. 

Figure 3
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Figure 4.
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