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Abstract. This paper describes a clustering algorithm for Korean translation
words automatically extracted from Korean newspapers. Since above 80% of
English words appear with abbreviated forms in Korean newspapers, it is nec-
essary to make the clusters of their Korean translation words to easily construct
bi-lingual knowledge bases such as dictionaries and translation patterns. As a
seed to acquire each translation cluster, we repeat to choose an adequate trans-
lation word from a remaining translation set using an extended bi-gram-based
binary vector matching until the set becomes empty. We also deal with several
phenomena such as transliterations and acronyms during the clustering. Ex-
perimental results showed that our algorithm is superior to Dice coefficient and
Jaccard coefficient in both determining adequate translation words and cluster-
ing translations.

1 Introduction

As information technology develops in recent years, many terminologies are rapidly
created and discarded. Newspapers are excellent resources to acquire new-coined
terms and to inspect their life cycle [4]. About 90% of terms in Korean newspapers, in
particular, are originated from foreign languages such as English and Chinese' [1].
Some of them are accompanied by original words in English for readers to easily

grasp the meaning, for example, "세계무역기구 (WTO)." However, many English
words (about 82% in our test set) appear with abbreviated forms, and translations
differ like "아시아태평양경제협력기구,” “아시아태평양경제협력채," "아태경제

협력체," and "아태경제협력회의" for “APEC; Asia-Pacific Economic Coopera-

tion." Such English abbreviated forms tend to cause word sense ambiguities, for ex-
ample, "Internet Service Provider," "Information Strategic Planning," and "Image
Signal Processor" for "ISP." Newspapers also usually use parentheses to represent a

pair of translation pairs, but they are not limited to the pairs. Many extraction errors

are caused by the free uses of parentheses such as "모델명 S3C2410 (CPU)" 2 and

2

E.g. "아케" is a Korean transliterated word for English "APEC." and "경제" is for Chinese ""

"모델명 S3C2410" = "모델명 (Model No)" + "S3C2410."
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“경제한파 (IMF).” Korean transliteration is another consideration for the design of a

translation clustering model since it does not contain any translation meaning but

imply pronunciation rules. These phenomena should be reso
lved to make translation

clusters and to determine adequate translation words, which are crucial for the build-

ing of translation knowledge bases.

However, previous studies failed to notice the n
eed for the clustering [4, 5]. They

focused only on automatic transliter
ation and unabbreviated word translation. 

We

think they might not collect and analyze the real status of a huge newspaper corpus. In

this paper, we will introduce the subsequent methods to manage trans
lations in a real

newspaper corpus with the amount of about 30 million Korean words: transliteratio
n

clustering, translation clustering including acronyms
, and adequate translation deter-

mination.

Automatic transliteration can be implemented by direct
 and pivot-based translation

systems [6]. Previous studies tried to generate sev
eral possible candidate words based

on pronunciation derived by dictionaries and statisti
cal approaches such as Markov

window and decision tree [4, 5, 6]. However, they considered only English unabbrevi-

ated words that generate many possible transliteration candidates. It is the reason why

they introduced statistical methods to rank the candidate
s. Comparison of an English

word with a Korean word is much easier than generating the best transliteration candi-

date for the given English word. In addition, the ratio of English abb
reviated words in

Korean newspaper corpus is above 80%, which indicates that complex pronunciations

(e.g. "er" and "eo") appear less than unabbreviated words.

Example-based translation systems like [2] usually use linguistic informati
on and

statistical information. The number of element words in each language becomes a

basic feature to acquire linguistic information. However, the number of element words

in abbreviated forms cannot be directly calculated. Statistical information for corre-

sponding probability is also meaningless because we extract bilingual words from

translation patterns not bilingual corpus.

Important issues in our research scope are to make translation clusters and to de-

termine an adequate translation word for each cluster from monolingual corpus. These

are the points that our research scope differs from the alignment and the extraction of

translation patterns from bilingual corpus [7, 8]. Unfortunately, there is no study of the

issues for Korean newspaper corpus. Nobody tried to extract a set of Korean transla-

tions for an English word in a real newspaper. Ignoring English abbreviated forms that

frequently appear in the corpus would be another reason to skip the issues.

We found that clustering method using similarity between surface forms is more

efficient than using dictionaries and partial translation word matching since translation

words appear with various forms and parentheses are widely used to clarify the mean-

ing ofthe words. For example, Korean translations for "EC" are, at least, morphologi-

cally classified into three groups: "Electronic Commerce," "European Commission,"

and "Electrolytic Condensers." The whole process including an extended bi-gram-

based binary vector matching to measure semantic distance between two translation

words and to determine an adequate one for a cluster will be introduced in Section 2

and 3.

"경제한파"= “경제 (Economic)" + "한파 (Cold wave).” “국제금융기구" is a right translation of "IMF
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enhance the clustering performance. (3) As previously mentioned, newspapers widely
use parentheses to expatiate translation words. The pairs can accidentally share bi-
grams with other translation pairs, for example, "삼성전자 (ETRI)” and

“한국전자통신연구원 (ETRI)."? It will be a way to reduce wrongly extracted trans-
lation pairs by referring English unabbreviated words corresponding to English abbre-
viated forms.

5 Conclusions

We introduced a practical translation-clustering algorithm for translation pairs auto-
matically extracted from newspaper corpus by using an extended bi-gram-based bi-
nary vector matching. To increase clustering coverage, our research scope included
transliterations and acronyms. It has an important meaning in that previous studies
could not consider a great portion of abbreviated forms appeared in a real newspaper
corpus. Knowledge builders can easily confirm the clustering results because the sys-
tem shows both adequate translation words and translation clusters. We now consider

introducing cluster verification by Web search and histogram-based adequate transla-
tion determination as future works.
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