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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 bhillion
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

. Wikg)pedia IS one of huge encyclopedia available on the
Webn.

— Over 7 million articles in over 250 languages, and still growing.
2 Doe - Wikipedia, the free encyclopedia — Microsoft Internet Explorer Interlanguage I|nkS (ILLS) are Ilnks

CoarE REE RTA BROWW D ALTE e . g = -
O OB @ 6| O oo @ = = | from any page in one Wikipedia
: PRLAD |@| http:/fenwikipediaore/wiki/Dog 3

2w |anguage to the same subject in
-| another Wikipedia language. ILLs are
applicable to multilingual translation.

= Curent events also sometimes used to describe wild canids of
= Randorm atticle other subspecies or species. The domestic dog
has been one of the most widely kept warking and
companion animals in human history, as well as
being a food source in some cultures. There are
estimated to be 400 million dogs in the world 0

interaction

= AhoutWikipedia
Community portal

= Recentchanges

= Contact'ikipedia The dog has developed into hundreds of varied

= Donate to Wikipedia breeds. Height measured to the withers ranges

= Help from a few inches in the Ghihuahua to a few feet in
search the Insh Wolfhound; color varies from white through

grays (usually called bive) to black, and browns
from light (tan) to dark ("red" or "chocolate”) in a

wide variation of patterns; and, coats can be very

P— short to many centimeters long, fram coarse hair to ’ | a n g I-I a g E E
- something akin to wool, straight or curly, or A Labrador Retriever
= What links here 2 .
= Related changes smooth. Conservation status | ] |'I:l||fr| Ha a n S
= Upload file Contents [hide] Dormesticated
: gﬁ:ga;:sfjm 1 Etymology and related terminology Scientific classification | 5_._'!:!_}1LIII
2 Taxanomy
= Cite this page 3 Qrigin and evolution Domain Eukaryata m ,ﬂl,l"El |:| r.l E" 5
3.1 Origins Kingdom:  Animalia g
languages 3.2 Ancestry and history of domestication hylum Chordﬂta .
= Afrikaans 3.3 Development of dog breeds | ] AStU rl a rl |_|
" ) 3.3.1 Breed popularity lass: Marnimalia
: izgﬁ;ss 4 Physical characteristics Order: Carnivora u |'I:l||l!||lm a r-
o aymar | a: 1 D.iﬁirences from other canids Eariily Canidae
N N Comus: - Canis = Barmanankan
= Ban-lam-gi 4.4 Smell Species: G lupus
) EFATEEs) 43 CoEd el Subspecies: C. I, familiaris LI ILE
= Hrezhoneg 4.6 Tail 4
= Gunrapeku 47 Sprint retabolism Trinomial name -~ -~ -
b Eatglé 5 Behavior and intelligence Canis lupus familiaris a u E an- I arm- g 14
o AL
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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.

Wikipedia Statistics Asturiany | BEArapckd | B

Saturday May 31. 2008 H3EE | Mederlands | Mynar

All statistics on this site are extracted from full archive database dumps. Sincy

problem is fixed some figures will be outdated.

Wikipedias
Aricles E All languages (2587 |WWeh site |Tables |Charts
(112145) en English oot zoosm  |Weh site | Tables [Charts
[F25205) de German (MFeb zoozin  |YWeh site |Tables |Charts
493135 ja Japanese Weh site | Tables [Charts
BE2713 fr French Weh site | Tahles |Charts
462144 it Italian Weh site | Tahles |Charts
07749 pl Falish Weh site |Tables [Charts
3647045 es Spanish Weh site | Tahles |Charts
441904 nl Catch "Web site | Tables |Charts
380396 pit Fortuguese Weh site | Tahles |Charts 5

http://stats.wikimedia.org/EN/Sitemap.htm
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e 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?

e To understand the volume and quality of ILLs.
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2.Number of ILLS

1.Link patterns of ILLs

3.Evaluation of ILLs using

dictionaries.

Download from www.mediawiki.org

Editions of Wikipedias Date|File Size (MByte)
Chinese |October 14, 2007 700
Japanese|October 13, 2007 2,399

Korean |October 11, 2007 176

English |October 18, 2007 13,040

*Chinese data contains both of
simplified and traditional Chinese.

Analysis results of ILLS

7 T - TN
*\ qa;rt.,« 4 *" “‘,"e\.
English Chinese
i e
WIKIPEDI “ZEEL /R
The Free Encyclopedt HY B B A= #F
.n'?“ nf.'i’"
*\ q:rc"\ qrtrkk
Japanese _\ Kgr?jrj |
P 5 #
TJLXR_FAT 2|7 |4l 1}
ZU—-aHFER 2o| pEe| WHpAA

v
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2 1.Link patterns of ILLS

Language A Language B Language A Language B

n @ ) 0 @——8
A’

One way link (3.0%) -~
‘ (0.3%)

(B) %/‘ (E) @~ o
Triangle link(1.6%) T ~a

Miss link(1.8%)

(C> .‘ ‘ @ Article with ILL - [nter-Language-Link (ILL)

* - = » |nvalid ILL
Mutual link(92.0%) e it 1

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

A B D E
Number of Number of Number of (A/B
Artciles* Artciles* ILLs X 100)
(with ILL) (All) (All
English 895,235 5,836,167 4,072,516 15%
Wikipedia
Japanese 211,390 808,514 : 491 26%
Wikipedia
Chinese 122,226 352,533 1,536,757 35%
Wikipedia
Korean 54,797 93,850 1,061,280 58%
Wikipedia

*Articles in all namespaces are used.
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2.Number of ILLS

Detail analysis of Interlanguage-links by

languages (English)

Details of English ILLs.

Language | Number of %
ILLs

1 Germany (de) 359,290 8.8
2 French (fr) 332,634 8.2
3 Dutch (nl) 235,502 5.8
4 ltalian (it) 199,809 4.9
5 Esperanto (es) 193,848 4.8
6 Japanese (ja) 191,587 4.7
7 Polish (pl) 190,102 | 4.7
8 Portuguese (pt) 185,492 4.6
9 Swedish (sv) 148,799 | 3.7
10 Russian (ru) 131,043 3.2

10
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2.Number of ILL

Detalls analysis of Interlanguage-links by
languages (CJK)

Details of ILLs in Chinese. Details of ILLs in Japanese. Details of ILLs in Korean.

Language | Number | % Language | Number | % Language | Number | %

of ILLs of ILLs of ILLs
English (en) | 107,358 | 7.0 English (en) | 195,154 | 9.5 English (en) | 51,171 | 4.8
Japanese (ja) 70,274 | 4.6 French (fr) | 113,410 | 5.5 Japanese (ja) 29,827 | 3.8
Germany (de) | 66,524 | 4.3 Germany(de) | 113,295 | 5.5 French (fr) | 38,115 | 3.6
French (fr) 66,378 | 4.3 Polish (pl) 78,697 | 3.8 Germany (de) 36,390 | 3.4
Esperanto (es) 48,955 | 3.2 Dutch (nl) 78,209 | 3.8 Chinese (zh) 31,391 | 3.0
Polish (pl) | 48,912 | 3.2 ltalian (it) | 76,653 | 3.7 Russian (ru) | 28,839 | 2.7
Dutch (nl) | 46,903 | 3.1 Esperanto (es) | 74,809 | 3.6 Esperanto (es) | 27,749 | 2.6
Portuguese (pt) | 44,499 | 2.9 Portuguese (pt) 69,859 | 3.4 Polish (pl) 26,591 | 2.5
Russian (ru) 43,282 | 2.8 Chinese (zh) 68,497 | 3.3 Dutch (nl) 24.841 | 2.3
Swedish (sv) 42,040 | 2.8 Swedish (sv) 63,270 | 3.1 Swedish (sv) 24552 | 2.3

11
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2.Number of ILLS

Detalls analysis of Interlanguage-links by
languages (Arabic)
Details of ILLs in Arabic.

Language | Number | %
of ILLs

English (en) | 47,843 | 4.2
French (fr) 36,574 | 3.2
Germany(de) 28,805 | 3.1
Esperanto (es) 28,243 | 2.5
Dutch (nl) | 28,120 | 2.5
Japanese (ja) 28,120 | 2.5
ltalian (it) | 27,505 | 2.4
Polish (pl) | 27,241 | 2.4
Swedish (sv) 26,661 | 2.3
Chinese (zh) 26,387 | 2.3
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o Who follows whom? (English)
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2.Number of ILLs
Who follows whom?(CJK)

Ja

Kr

Ar
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wimasn 3.Comparison with dictionaries.

(DExact Match 2Non-Match
Input Word (Article Title) Input Word (Article Title)
| |
} v

dictionary dictionary
t

®Unregistered-word
Input Word

| \nreglstered For example

Person’s name
% -Organization’s name
-New word

- Location names
Date 16
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3.Comparison with dictionaries
Results of evaluation

® @ ©)
Exact- Non- Unregistered | Jto K
Match -word

Match ’ 1
J |42 9 149 Jto C
to | (21%) | (4.5%) (75%) I
E

— to £ H
J |21 9 170
to | (11%) |(4.5%) \ (85%) 0% 50% 100%
C [J Exact—Match
B Non—Match

J 11 0 (89 B Unregistered—-word
to | (5.5%) | (0%) (95%)
K

17



Cross-lingual keyword
navigation system using ILLS
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Dog

System interface

I\ Enter a word to start your search. JI

e Related items
Canis familiaris.Dogs.Canis luous familiaris.Canis Canis.Domestic Doo.
Man's_best_friend A_man's_best_friend Duppie Doggy Dog_(Domestic),Dog_groups, Dogs_as_our_pets, Domestic_dog,

o Affiliation category

Dogs Animals kept as pets Cosmopolitan species Related-terms
e Link between languages (side-by-side information)

Korean 7f
Japanese 4 #
Chinese

Categories

eLink map between languages
[ Displays the category.

Translation-word
(JCKE)

Dog(English)

/ ILL link state

A A (Japanese) (JCKE)

\_
?H”‘IT‘“) http://arai.cdl.im.dendai.ac.jp/

19
#(Chinese)
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M\ Visualization of Category with ILL

HEAT

7%
Is j

20
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o Conclusion

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

— five patterns of ILLs.
— 92% of ILLs are mutual link.
— 75 to 95% of ILLs are Unregistered in dictionaries.
e Future work
— To Import and analyze other language data.
— To Create multilingual Web search tool by using ILLs.

21
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Thank you very much for your attention.
REURCE)
- EF A LI
CIRHEDDINED TSI NELZ
Grazie per la Sua attenzione!
Danke fur Ihre Aufmerksamkeit!
Merci pour votre attention!
Gracias por su atencion!
Obrigado por sua atencao.

| & &S

Cmacuoto 3a BHHUMAHUE.
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