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Abstract

Reflecting the rapid growth of science, technology, and culture, words related to new
concepts and proper names have progressively been created. These words have also been
imported into different languages. These new words have also been imported into different
languages.

There are two fundamental methods for translating foreign words into a language. In
the first method—translation—the meaning of the source word in question is represented by
an existing or new word in the target language. In the second method—transliteration—the
pronunciation of the source word is represented by using the phonetic alphabet of the
target language, such as Katakana in Japanese and Hangul in Korean. Technical terms
and proper nouns are often transliterated.

To transliterate foreign words, in Japanese and Korean, phonograms such as Katakana
and Hangul are used. In Chinese, the pronunciation of a source word is spelled out using
Hanzi characters. Because Hanzi is an ideogrammatic script, a single pronunciation can
be represented by more than one character. However, because different Hanzi characters
convey different meanings and impressions, Hanzi characters must be selected carefully
during transliteration into Chinese. This is especially important when foreign companies
intend to introduce their names and products into Chinese-speaking communities. In
addition, the selection of Hanzi characters often depends on the category of a source
word, such as a person or place. Therefore, the process of transliterating to Chinese must
consider not only the pronunciation but also the meaning of the Hanzi characters and
word categories.

The existing methods for transliteration into Chinese are almost all combinations of the
pronunciation and language. We propose a probabilistic semantic transliteration method
that models pronunciation, lexical semantics, and word categories, without restricting
the type of the source word.

Given a source word, our pronunciation model converts it into a set of transliteration
candidates having pronunciations similar to that of the source word. In principle, any

language that uses a phonetic script can be a source language for our method. Given
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the related terms for the source word in Chinese, our lexical semantics model converts
them into a set of Hanzi characters. If the related terms are not in Chinese, we ma-
chine translate them into Chinese. Given the category of a source word, our category
model chooses a Hanzi character often used in the category to which the source word
belongs. To combine the three models, we propose a probabilistic framework, which de-
rives possible transliteration candidates and sorts them according to their probability. In
addition, because providing one or more related terms for the source word manually is
time-consuming and expensive, we automatically extract related terms for source words
using the Web. We consult the Japanese Wikipedia as a resource for source words.

We show the effectiveness of our method experimentally. We evaluated the effectiveness
of the lexical semantics and category models, and of the adaptation of the category
model. A transliteration method that models only the pronunciation was improved by
the lexical semantics model and category model independently, and the best result was
obtained when we combined the three models and adapted the category model to the
source word. In addition, we evaluated the effectiveness of the automatic extraction
of related terms. The use of automatically extracted related terms combined with the
lexical semantics model was more effective than the method that does not use the lexical
semantics model. We also reduced the manual cost for providing related terms, sacrificing
some transliteration accuracy. Our research is the first significant exploration of semantic

transliteration in natural language processing for Chinese.
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T vi  F(ri,y)  P(rily)

a al 40 0.87
a ai4 ) 0.23
a anl 4 0.22
a er3 ) 0.04
a  hal 1 0.05
a  he2 1 0.13
a le4 1 0.03
a wad 1 0.04
a yad 2 0.15
a yad 73 0.87
aa al 3 0.07
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agu aid 1 0.05
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an anl 11 0.61
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ara lal 1 0.01
are yad 1 0.01
aru  al 1 0.02
aru  ya3 1 0.08
aru  yad 1 0.01
asu  zil 1 0.08
au aod 1 0.04
ba  bal 36 0.58
ba  bo2 1 0.03
ba fal 1 0.25
ba  fa2 3 1.00
ba wa3 10 0.42
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banl ¥F 5 1.00
baol % 1 1.00
bao3 & 4 1.00
bao3 & 2 1.00
bao3 E 9 1.00
baod %Y 1 1.00
baod  fifl 4 1.00
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bei4 N 18 1.00
fo2  fi 8 0.67
fu2 i 4 0.33
gal il 1 0.50
jial 1 0.50
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6 6 26 0.34
6 7 1 0.01
7 4 2 0.06
7 ) 9 0.28
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7 7 11 0.34
8 ) 3 0.20
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8 8 3 0.20
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P(W|K) ~ [ [ max P(w|k;) (3.5)

j 3
0350300000% ¥ A0040000003%% EA @ 430 and “Z2XE400
000000000 P(w|k)0000000—-0000000 w0 k0000 P(wilk)

00000000000000 35000000000000 ;0 maxP(w|k;) 000
O0PW|K)OOO3600000000000000

e | w | 4
%
B 0.02| - -
i3 - |0.03| -
SLo il - 1002 | -
43 001 | - |0.03
P(E% Tk i@ 450 | Z8E4) (3.6)

= P(H% | B)x P(E | %) x P(AE3) | ) = 0.02 x 0.03 x 0.03 = 0.000018
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ki wi F(w, k) Plwilky)
& 3 1.00
& e 1 0.50
HOEE 2 0.40
&oER 8 0.28
= 39 0.26
&R 2 0.14
BOEH 2 0.13
= 4 0.08
[ 2 0.06
ST 4 0.03
I iz 2 1.00
b WA 2 0.50
ST 2 0.50
I B 2 0.40
I i 43 0.38
I EHE 2 0.17
T A= 2 0.15
SO ST 2 0.08
S S 3 0.03
S N 4 0.01
KORT 5 0.83
KR 51 0.53
KPR 5 0.50
KOESR 11 0.46
RORIR 7 0.44
KORE 2 0.40
KE 2 0.22
RS 5 0.21
RO 2 0.20
K= 3 0.14
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P(C,K) = P(C) x P(K|C) x P(K|C) (3.8)
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3http://icl.pku.edu.cn/
4http:/ /www.frde-fujitsu.com.cn/
®http://www.nlp.org.cn/
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