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Motivation

We developed an automatic transliteration
method for Japanese and English CLIR
the method has been used in commercial
CL patent service

In NTCIR-4 CLIR, we applied our method
to Korean and realized JEK transliteration
in a single framework

Query Translation

translate compound query terms

. consult a dictionary to derive all the
possible word/phrase translation
candidates

. transliterate out-of-dictionary loanwords
on a phonogram-by-phonogram basis

. resolve translation ambiguity through a
probabilistic method

Classification of CLIR methods

 query translation method

+ document translation method

* interlingual method (thesauri and LSI)
* hybrid method (combining QT and DT)

Query Translation (cont.)

compound query S and a translation
candidate T

S=s1,s2,...,sN

T=t1,12, ..., N

compute P(T|S) = P(S|T)-P(T)

translation model language model

select the candidate with max P(T|S)

Example of J-E Query Translation

rejisutatensougengo consulting dictionary

lexical segmentation
rejisuta tensou gengo
transliteration

resister  (ransfer>——Janguage>

resistor transmission

@egistery  transport

register transfer language

disambiguation




Translation model

* P(S|T) =TI P(si| ti)
si and ti are base words in compound words
» EM algorithm to estimate P(si | ti) in
bilingual dictionary

Dictionaries used

Languages Name #Entries Type
J-E Cross Language 1™ technical
E-J Cross Language 1™ technical

J-E/E-J EDICT 108K general
J-K UNISOFT 213K general
K-J UNISOFT 134K general

E-K/K-E Cross Language 548K technical

Language model

» word-based trigram model

» 100K vocabulary in a target document
collection

» Palmkit is used

Document retrieval

* Okapi BM25
» word and character indexes for Japanese
» word index for English and Korean

Transliteration method

« out-of-dictionary word S and a
transliteration candidate T
S=s1,s2,...,sN
T=t1,12, ..., N
s1 and t1 are letters (substrings of words)

+ compute P(T|S) = P(S|T)-P(T)
TN

language model
(word unigram)

« select the candidate with max P(T|S)

transliteration model

Producing J-E dictionary

1. extract Japanese Katakana words and
English translations from J-E dictionary
2. romanize Katakana words
* one-to-one mapping b/w Katakan and
Roman characters can easily be performed
3. correspond romanized Katakana words
and English on a letter-by-letter basis
4. find the best path from a corresponding
matrix




Blrix o ~+

Example matrix

Producing J-K dictionary

* In EUC-KR, characters are coded
independent of pronunciation

* one-to-one mapping b/w Hangul and
Roman characters cannot easily be
performed
— # of Hangul characters is approx. 11,000
—# of common characters is approx. 2,000

* we used Unicode, in which character is
coded according to pronunciation

Romanizing Korean words

« first consonant changes every 21 lines
« vowel changes every line and repeats every 21 lines
« last consonant changes every column

TMALAFC2 0 A€ AWF0OH AL MOL R AEDS
EAR R By i e ) et A A B A B S P L B By ]
M saceo AAABA DY AR VDU DV R VE AN BN B Y VY P 4487
T qeez0 ARV D AT R RR B TR UDU YR LD DL LY 44647
A yigs AR AAABBADAB AR AR UH AR AAD BRI 44575
Lt 45208 W AU AR R E U S Y S Y R YR 45035
Ul aszze: g ol g el g g g g S b g3

specific Hangul characters can be identified by pronunciation
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Example of transliteration

Experiments (J/E)

<TITLE>, mean average precision (rigid)

Topic ID| Japanese English Korean
005 |#4AF> |dioxin tlo] L&Al
006 |<A4JL- Michael vlo]l & =¥
DE Jordan
008 |/NAT7TS viagra n]o} 12}
031 |2—3RSE7 |Yugoslavia |f-i1<&ebn]o}

Languages #Entries w/o w/
transliteration | transliteration
J-E 1™ 0.2174 < 0.2182
E-J 1™ 0.1250 ; 0.1250
J-E (EDICT) 108K 0.1147 <‘ 0.1383
Il
E-J (EDICT) 108K 0.0612 <‘ 0.0857

transliteration was effective for small dictionaries
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Experiments (Korean)

<TITLE>, mean average precision (rigid)

Languages | w/o transliteration | w/ transliteration
J-K 0.2177 < 0.2457
K-J 0.1486 <‘ 0.1746
E-K 0.2026 <‘ 0.2153
K-E 0.1017 <‘ 0.1231
!

transliteration was also effective for Korean
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