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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
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Classification of CLIR methods

• query translation method
• document translation method
• interlingual method (thesauri and LSI)
• hybrid method (combining QT and DT)
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Query Translation

• translate compound query terms

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

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

3. resolve translation ambiguity through a 
probabilistic method
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Query Translation (cont.)

• compound query S and a translation 
candidate T
S = s1, s2, …, sN
T = t1, t2, …, tN

• compute P(T|S) = P(S|T)・P(T)

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

translation model language model
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Example of J-E Query Translation

rejisutatensougengo

rejisuta tensou gengo

resister
resistor
register

transfer
transmission
transport

language

register transfer language

consulting dictionary
lexical segmentation

transliteration

disambiguation
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Translation model

• P(S|T) = Π P(si | ti)
si and ti are base words in compound words

• EM algorithm to estimate P(si | ti) in 
bilingual dictionary
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Dictionaries used

technical548KCross LanguageE-K/K-E

general134KUNISOFTK-J

general213KUNISOFTJ-K

general108KEDICTJ-E/E-J

technical1MCross LanguageE-J

technical1MCross LanguageJ-E

Type#EntriesNameLanguages

9

Language model

• word-based trigram model
• 100K vocabulary in a target document 

collection
• Palmkit is used
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Document retrieval

• Okapi BM25
• word and character indexes for Japanese
• word index for English and Korean
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Transliteration method

• out-of-dictionary word S and a 
transliteration candidate T
S = s1, s2, …, sN
T = t1, t2, …, tN
s1 and t1 are letters (substrings of words)

• compute P(T|S) = P(S|T)・P(T)

• select the candidate with max P(T|S)
transliteration model

language model
(word unigram)
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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
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　　　テ 　　　キ 　　　ス 　　　ト       ＄
           t 　　　３ 　　　１ 　　　２ 　　　３ 　　　０
           e 　　　０ 　　　０ 　　　０ 　　　０ 　　　０
           x 　　　１ 　　　２ 　　　１ 　　　１ 　　　０
           t 　　　３ 　　　１ 　　　２ 　　　３ 　　　０
　　　　　＄ 　　　０ 　　　０ 　　　０ 　　　０ 　　　３

Example matrix

テ te
キス x
ト t
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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
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Romanizing Korean words
• first consonant changes every 21 lines
• vowel changes every line and repeats every 21 lines
• last consonant changes every column

specific Hangul characters can be identified by pronunciation
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Example of transliteration

유고슬라비아Yugoslaviaユーゴスラビア031

비아그라viagraバイアグラ008

마이클조던Michael 
Jordan

マイケル・
ジョーダン

006

다이옥신dioxinダイオキシン005

KoreanEnglishJapaneseTopic ID
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Experiments (J/E)
<TITLE>, mean average precision (rigid)

transliteration was effective for small dictionaries

0.08570.0612108KE-J (EDICT)

0.13830.1147108KJ-E (EDICT)

0.12500.12501ME-J

0.21820.21741MJ-E

w/ 
transliteration

w/o 
transliteration

#EntriesLanguages

＜

＜

＜

＝
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Experiments (Korean)

0.17460.1486K-J

0.21530.2026E-K

0.12310.1017K-E

0.24570.2177J-K 

w/ transliterationw/o transliterationLanguages

<TITLE>, mean average precision (rigid)

transliteration was also effective for Korean

＜

＜

＜

＜



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


