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Introduction
Multilingual Resources on the Web

• There is a large number of documents on 
the Web.
– It is said that there are 30 to 60 billion 

of documents on the Web*
• There are many languages on the Web.

– Content was in English: 56.4%; next 
were pages in German (7.7%), French 
(5.6%), and Japanese (4.9%).

– A more recent study, which used Web 
searches in 75 different languages are 
used on the Web.

• Therefore, monolingual search is not 
enough for utilizing the full knowledge in 
the world.

Multilingual search and translation are needed.

*`WWW’ entry of English Wikipedia
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Interlanguage-links of
Wikipedias

• Wikipedia is one of huge encyclopedia available on the 
Web.
– Over 7 million articles in over 250 languages, and still growing.

Interlanguage links (ILLs) are links 
from any page in one Wikipedia 
language to the same subject in 
another Wikipedia language. ILLs are 
applicable to multilingual translation.
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Related work
• Wikipedia Statistics (written by Erik Zachte) 

– This tool analyzes number of articles, number of 
Interlanguage-Links, number of users, and so on in all 
languages.

http://stats.wikimedia.org/EN/Sitemap.htm
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The aim of this research

• To understand the volume and quality of ILLs.

• Questions
How many ILLs exist?
How about the quality of ILLs?
Who create and repair ILLs?
Which topics are rich in ILLs?
How complicated are ILLs? 
Can we use ILLs for keyword translation in Web 

search?
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Analysis results of ILLs

1.Link patterns of ILLs
2.Number of ILLs
3.Evaluation of ILLs using 

dictionaries.

Download from www.mediawiki.org

Japanese

English Chinese

Korean
*Chinese data contains both of 

simplified and traditional Chinese.
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1.Link patterns of ILLs

（Ａ）

（Ｂ）

（Ｃ）

（Ｄ）

（Ｅ）

Language-A Language-B

Mutual link(92.0%)

One way link（3.0%)

Triangle link(1.6%)

(0.3%)

Miss link(1.8%)

Language A Language B Language A Language B

A numerical value is what averaged the 
value analyzed in 4 languages.
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2.Number of ILLs

58%

35%

26%

15%

Ｅ

(A/B
×100)

1,061,280

1,536,757

2,050,491

4,072,516

D
Number of 

ILLs
（All)

93,85054,797Korean 
Wikipedia

352,533122,226Chinese 
Wikipedia

808,514211,390Japanese 
Wikipedia

5,836,167895,235English 
Wikipedia

Ｂ

Number of 
Artciles*

(All)

Ａ

Number of 
Artciles*
(with ILL)

*Articles in all namespaces are used.
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2.Number of ILLs
Detail analysis of Interlanguage-links by 

languages (English)

Russian (ru)

Swedish (sv)

Portuguese (pt)

Polish (pl)

Japanese (ja)

Esperanto (es)

Italian (it)

Dutch (nl)

French (fr)

Germany (de)

Language %Number of 
ILLs

3.2131,04310

3.7148,7999

4.6185,4928

4.7190,1027

4.7191,5876

4.8193,8485

4.9199,8094

5.8235,5023

8.2332,6342

8.8359,2901

Details of English ILLs.
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2.Number of ILL 
Details analysis of Interlanguage-links by 

languages (CJK)

3.878,697Polish (pl)

5.5113,295Germany(de)

%Number 
of ILLs

Language

3.163,270Swedish (sv)

3.368,497Chinese (zh)

3.469,859Portuguese (pt)

3.674,809Esperanto (es)

3.776,653Italian (it)

3.878,209Dutch (nl)

5.5113,410French (fr)

9.5195,154English (en)

Details of  ILLs in Japanese.

4.366,524Germany (de)

4.670,274Japanese (ja)

3.248,912Polish (pl)

3.248,955Esperanto (es)

%Number 
of ILLs

Language

2.842,040Swedish (sv)

2.843,282Russian (ru)

2.944,499Portuguese (pt)

3.146,903Dutch (nl)

4.366,378French (fr)

7.0107,358English (en)

Details of ILLs in Chinese.

3.638,115French (fr)

3.829,827Japanese (ja)

2.728,839Russian (ru)

3.031,391Chinese (zh)

%Number 
of ILLs

Language

2.324,552Swedish (sv)

2.324,841Dutch (nl)

2.526,591Polish (pl)

2.627,749Esperanto (es)

3.436,390Germany (de)

4.851,171English (en)

Details of ILLs in Korean.
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2.Number of ILLs
Details analysis of Interlanguage-links by 

languages (Arabic)

3.128,805Germany(de)

3.236,574French (fr)

2.528,120Japanese (ja)

2.528,120Dutch (nl)

%Number 
of ILLs

Language

2.326,387Chinese (zh)

2.326,661Swedish (sv)

2.427,241Polish (pl)

2.427,505Italian (it)

2.528,243Esperanto (es)

4.247,843English (en)

Details of ILLs in Arabic. 
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2.Number of ILLs
Who follows whom? (English)

En

Fr

Nl De

Ar

Ja

Zh

Kr
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2.Number of ILLs
Who follows whom?(CJK)

En

De

Fr

Kr

Ja

Zh

Ar
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2.Number of ILLs
Who follows whom?(Arabic)

Ar

En

Fr

De

Kr

Ja

Zh

Nl
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3.Comparison with dictionaries.
①Exact Match

beagle Dog beagle

③Unregistered-word

②Non-Match

Computer
game Video game PC game

For example

・Person’s name
・Organization’s name
・New word
・Location names
・Date

Term

dictionary dictionary

Input Word (Article Title)

Input Word
Unregistered

Input Word (Article Title)
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3.Comparison with dictionaries

Results of evaluation

170
(85%)

9
(4.5%)

21
(11%)

J 
to 
C

149 
(75%)

9 
(4.5%)

42 
(21%)

J 
to 
E

0
(0%)

②
Non-

Match

11
(5.5%)

①

Exact-
Match

189
(95%)

J 
to 
K

③
Unregistered

-word

0% 50% 100%

J to E

J to C

J to K

Exact-Match

Non-Match

Unregistered-word



18

Cross-lingual keyword 
navigation system using ILLs
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System interface

Related-terms

Categories

Translation-word
（JCKE）

ILL link state
（JCKE)

http://arai.cdl.im.dendai.ac.jp/
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Visualization of Category with ILL
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Conclusion

• We analyzed Interlanguage-Links of Wikipedias.
• We found:

– five patterns of ILLs.
– 92% of ILLs are mutual link.
– 75 to 95% of ILLs are Unregistered in dictionaries.

• Future work
– To Import and analyze other language data.
– To Create multilingual Web search tool by using ILLs.
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清听谢谢!
청취감사합니다

ご清聴ありがとうございました
Grazie per la Sua attenzione!

Danke für Ihre Aufmerksamkeit!
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