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Abstract

The bilingual core terminology is the key resource for
bilingual terminology extraction. In this paper, the
keywords lists of the document in special domain are
used to extract the candidate core terminology. After
the keywords extraction and termhood computation,
the core terminologies are extracted from the classified
corpora in special domain respectively. Then, the
bilingual terminology alignment method is used to
extract the bilingual core terminology from the
parallel classified corpora in special domain. The
experiment result shows that the proposed method can
be wused to extract the Chinese-English core
terminology quickly and efficiently.

1. Introduction

Terminology is the set of technical words or
expressions used in a special domain. Terminology can
represent concept, and are usually used in the fields
including machine translation, information retrieval,
information extraction and text categorization, etc [,
At the same time, bilingual terminology extraction
plays an important role in the bilingual dictionary
compilation, bilingual Ontology construction, machine

translation and cross-language information retrieval etc.

The bilingual core terminology is the key resource for
bilingual terminology extraction. Taking bilingual core
terminology pairs as bilingual terminology seed pairs
and using machine learning method, we can extract
more large-scale bilingual terminology pairs based on
large-scale corpus. On the other hand, there are many
special terminologies in the documents in special
domain. The keywords lists of documents are usually
candidate core terminologies. Therefore, it is
significant to make full use of existing large-scale
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classified resource in special domain and extract
Chinese -English bilingual core terminology.

In this paper, the keywords lists of the document in
special domain are used to extract the candidate core
terminology. After the keywords extraction and
termhood computation, the core terminology in
Chinese and English are extracted from the classified
corpora in special domain respectively. Then, the
bilingual terminology alignment method is used to
extract the bilingual core terminology from the parallel
classified corpora in special domain. The experiment
result shows that the average precision of the Top-200
bilingual core terminology is about 50% and the
precision in some domain is 80%. The proposed
method can be used to extract the core terminology in
special domain quickly and efficiently.

The rest of this paper is organized as follows. The
next section reviews some related work on bilingual
core terminology. In section 3, a detailed description of
the proposed approach is presented. Subsequently in
section 4, the authors report experiments results that
evaluate the proposed approach. The paper is
concluded with summary and future work directions.

2. Related Works
The related works include bilingual terminology
extraction, termhood computation, etc.

(1) Bilingual Terminology Extraction

There are many works in the field of bilingual
terminology extraction. Most of previous works are
based on the parallel or comparable corpora. Sun, Jin
& Du extract bilingual terminology dictionary from
English and Chinese parallel corpus automatically .
Daille & Morin extract French-English bilingual
terminology from comparable corpus °!. Zhang, Sun,
Li et al. extract special domain bilingual dictionary
from non- parallel corpus, and the result shows that the
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quantity and frequency of seed words have a positive
effect on the result of terms extraction . Erdmann
Nakayama & Hara, et al. extract bilingual terminology
from a multi-lingual Web-based Wikipedia ©*). Ha,
Fernandez & Mitkov et al. use mutual method to
extract bilingual terminology °!.

(2) Termhood Computation

Kyo & Bin define the termhood of candidate
terminology as ‘the degree of correlation between
candidate terminology and concept of a special
domain’ . The methods of termhood computation
include TF*IDF B C-value/NC value "% Inter-
domain Entropy (IDE) " and Domain Component
Feature Set(DCFS) "%, etc. Ji, Lu and Li et al. extract
core terminology in the domain of information
technique. A core term is measured by its ability to
represent a single indivisible terminology in the
domain as well as its ability to form other terminology
in the domain "3, Utsuro, Kida, Tonoike, et al.
calculate termhood of terminology based on Web
information [ 11311161

(3) Others Related Works

Keywords are used as candidate terminologies in this
paper. It is related to the work of Utiyama, Murata &
Isahara. They use keywords as training set of
terminology extraction !'”. Differing from previous
works, this paper combines keywords extraction and
termhood calculation to extract the Chinese-English
core terminology. After the keywords extraction and
termhood computation, the core terminology in
Chinese and English are extracted from the classified
corpora in special domain respectively. Then, the
bilingual terminology alignment method is used to
extract the Chinese-English bilingual core terminology
from the parallel classified corpora in special domain.

3. Extracting Bilingual Core Terminology
from Parallel Classified Corpora

3.1 Steps of Bilingual Core Terminology

3.1.1. Extracting Chinese and English Keywords.
We Use keywords extraction module to extract
keywords from the real and large-scale Chinese and
English classified corpora. The keywords of each
document are words that can represent the topic or
content of the document. These keywords are used to
extract the candidate core terminology.

3.1.2. Extracting Chinese and English Core
Terminology. According to special domain corpora,
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the termhood of each candidate terminology is
calculated. Under the control of termhood threshold,
we can obtain core terminology list of each field.
Termhood is computed based on the words distribution
in each domain. Core terminology is extracted
automatically based on Inter-domain Entropy.

3.1.3. Extracting Chinese-English Core
Terminology. Using bilingual terminology alignment
module, Chinese-English bilingual core terminology is
generated automatically from the parallel classification
corpora in special domain. Bilingual terminology
alignment is based on the y’ statistics relationship
between Chinese and English terminology.

3.2 Key Techniques of Bilingual Core
Terminology

3.2.1. Keyword Extraction. The methods of
keywords extraction can be divided into four

categories, namely: The statistics method does not
require the complex training process and is easy.
Linguistics-based method mainly improves the quality
of keywords by lexical analysis, syntactic analysis,
semantic analysis and discourse analysis, etc. The
method based on machine learning obtains statistical
parameters through training the training data and
extracts keywords. Hybrid method is the integration of
methods above or to integrate some heuristic
knowledge.

We use machine learning method to extract
keywords from documents automatically. The related
models include support vector machine model,
multiple linear regression model, Logistic regression
model and conditional random fields model (CRF), etc.
A more detailed study can be found in [18].

3.2.2. Termhood Computation. Termhood
computation is based on the fact that terminology is
distributed in different domain corpora non-uniformly,
while the general word is usually distributed uniformly.
According to the method in [11], the Inter-domain
Entropy of the term w; is commutated by formula (1).

IDE(w;)= z P.logP, (D
J
Where IDE (w;) is Inter-domain Entropy of the term
wi. P is the occurrence probability of w; in domain
corpora j, and it is computed by formula (2).

Pij: fi'

57,

(2)




Where f, is the normalized word occurrence

NS,
Jj i

According to the method in [11], the weight of w;
domain corpora is calculated by formula (3).

Wi=n, xlog, {%}

Where Nd,;=,IDE(wi), and N is the count of

domain categories.

Then, the terminologies in special domain are sorted
according to their weights. The Top-k terminologies
are selected as the candidate core terminologies.

frequency of w;, f;,= "1
N

(3)

3.2.3. Bilingual Core Terminology Alignment.
According to the co-occurrence in parallel corpora
such as aligned title and aligned abstract, the relevancy
of bilingual core terminologies is computed.

Table 1. Occurrence frequency of bilingual terminology

word Ein  word E in
English English doesn’t
appear appear
Word C in a b a+tb
Chinese appear
word C in c d ct+d
Chinese doesn’t
appear
atc b+d N=a+
b+c+d

Given terminology C in Chinese and terminology E
in English, the relevancy of bilingual core terminology
C and E can be computed by statistics methods
including MI, Dice, x2 statistics, LogL value, etc.

According to table 1, the formulas in these
computation methods are as follows.
MI(C, E)=log2 (N*a/ ((a+tb)*(atc))) (4)
Dice(C, E)=2*a/((at+b)*(atc)) (5)
7 (C, E)=N*(a*d-b*c)/((a+b)
*(at+c)*(b+d)*(ctd) (6)

LogL(C, E)=2* (a*log2(a*N/((a+b)*(atc))+
b*log2(b*N/((a+b)*(b+d))+
c*log2(c*N/((c+d)*(atc))+

d*log2(d*N/((c+d)*(b+d))) (7

Previous work shows that LogL method can
compute the relevancy of two objects with low-
frequency occurrence !'”. So, we use this method to
align bilingual core terminology.
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4. Experimental Results and Analysis

4.1 Training data

In this paper, we collect documents in special domain
as a training set. We use academic documents as
corpora for bilingual core terminology extraction and
alignment. The document includes three parts, namely,
title, abstract and keywords list. We collect about
460,000 Chinese documents and 130,000 English
documents. The documents in the Chinese corpora and
English corpora distribute in 23 categories. There is
average 17, 638 documents in each category. The
classified corpora are non-balanced. For example,
Economics category and Culture & Science &
Education & Sports category have a higher ratio. Their
sum is up to 50% of the entire corpora while some
category has only little documents such as
Comprehensive category. Each category contains
average 4, 733 parallel records. The alignment
methods include title alignment which is the sentence-
level alignment, abstract alignment which is the
paragraph-level alignment and keywords list alignment
which can be further processed to word-level
alignment. The classified parallel corpora are also non-
balanced.

4.2 Extraction Results and Analysis

The average precision of the Top-10, Top-200 and
Top-500 bilingual core terminology is about 56%, 54%
and 45% respectively.

The average precision of the Top-200 bilingual core
terminology in the domain F is 81%. Categories like
domain G, B, I have higher precision than categories
like V, X, Z. According to the experiment results, we
can see that the quantity of training documents has a
great effect on the bilingual core terminology
alignment. If the quantity is larger, the quality is higher
and vice versa.

Through the result examination, we find that some
core terminology which contains inclusion relations
needs to be filtered. For example, the following
alignment results appear in domain J, namely, Art
category:

EANFCE music education
ez
H 7

This fact suggests that it is worthy to use the method
to solve the problem of inclusion relations. C-
value/NC value is a good method in solving the
problem. So, we plan to integrate the Inter-domain
Entropy method with C-value/NC value method to
extract core terminology in the future works.

music



5. Conclusions and Future Works

In this paper, the keywords lists of the document in
special domain are used to extract the candidate core
terminology. After the keywords extraction and
termhood computation, the core terminology in
Chinese and English are extracted from the classified
corpora in special domain respectively. Then, the
bilingual terminology alignment method is used to
extract the  Chinese-English  bilingual  core
terminology from the parallel classified corpora in
special domain. The experiment result shows that the
proposed method can be used to extract the Chinese-
English core terminology quickly and efficiently.

Our future works include: collect a relatively
balanced corpus of large-scale as a training set and
improve the precision of the core terminology
extraction as well as bilingual core terminology
alignment; integrate Inter-domain Entropy method
with C-value/NC value method to extract core
terminology.
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