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Wikipedia

Started in 2001
— Attracting 684 million visitors yearly by 2008

262 languages

11,637,885 articles

- 2,612,422 articles in English (~22%)

22 languages with over 100,000 articles
57 languages with over 10,000 articles



Wikipedia

 Dynamic in nature
— Uses wiki for online editing, and hence the
name Wikipedia
e Covers articles on every conceivable topic:
politics, religion, economics, science,
engineering etc.

e More than 75,000 active contributors



Art - Wikipedia, the free encyclopedia - Microsoft Internet Explorer
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Creating the Lexicon

e User gives the starting point, a Wikipedia page
on any topic of the user’s liking

* The crawler crawls on that page, collecting
Interesting links

* Once reasonable number of links have been
collected
— Goes to the links one by one
— Extracts the title of the page
— Goes to articles in the target languages
— Extracts titles in them as well

— Puts them In the form of tuples, creating entries in the
lexicon



Creating the General Dictionary

English German French Polish Bulgarian Greek Chinese
Wikipedia Wikipedia Wikinédia Wikinedia Yikunegua Bikrrra iz EHEH
Encyclopedia Enziklopadie Encyclopedie Encyklopedia EHuMknanegua Eykukiomaiden Bied
English language Englische Sprache Anglais Jezyk angielski AHTIHACKH 83K Ayyhicl) yhiooa HE
Yenice Yenediy Venise Wenecja Beneuy Beveria FheH
Film directar Regisseur Réalisateur Reiyser Pesuceap EkioBEm EFER
Unifarm Resaurce Locatar Unifarm Resaurce Locatar Uniform Resource Locator Uniform Resource Locator  Yeuduupan nokatop wa pecype Uniform Resource Locator  —%iBEfrff
YWeb search engine Suchmaschine Mateur de recherche Wyszukmwvarka intermetowa Tepcadka W) avadfjinang BEE
Univeraity Hachschule Univeraité Uniweraytet YHUBRPCHTET Mavemapio X
hlonopaly Manopal Manopale Manopal Manonan Mavorranhio Zli
Computer Computer Ordinateur Komputer Kamntatep Hhextpowikd umohoyioif;  EHEH
University of Oxford Univeraity of Oxford Université d'Oxford Uniweraytet Oksfordzkl  Okcdiopacku yHHeepcuTer Mavemato g Ofgdpln; FELE
Population density Bevilkerungsdichte Densite de papulation  Gestasc zaludnienia ['BCTOTA HA HACENBHHETD Mukvdrnra whnBuapad AOEE
Presidential system Prasidentielles Regierungssystem  Régime présidentiel System prezydencki Mpeangentcka penybnuka Mpoedpikn Anpakparia e
Dictatorship Diktatur Dictature Dyktatura Lukratypa Aiktaropia TH
Eurapean Community — Eurapaische Gemeinschaft Cammunauté européenne Wspdlnota Europejska  Eeponeitcka obwHoc Eupowmaik Kawdimma B ]
Benazir Bhutto Benazir Bhutto Benazir Bhutto Benazir Bhutto Bexaaup Bxyro Mrmevaip Mmairo TR it
Thomag Edison Thomas Al Edisan Thormag Edigon Thomas Aha Edisan Tamac Egucen Tapae Bvmor Y e
At Kunst Art Sztuka WakycTen Téyir) Th
Califarmia Kalifarnien Califarnie Kalifarnia KanudapHia Kahigdpwia MHEE TN
Buddhism Buddhismus Bouddhisme Buddyzm Byauatm Baudirpdg 3
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Results

« Unigrams make the bulk of entries (~50%)
— Followed by bigrams (~33%)

 More than 5,000 entries in the lexicon
— Visited 726,715 English articles
* Only a little more than 1% of the total had

corresponding pages in all the other six
languages



Categories and Domain Specific
Dictionaries

* Every article on Wikipedia belongs to one
Or more categories

— For instance, the one on Algorithm belongs
to categories:

» Algorithms, Arabic words and phrases, Discrete
mathematics, Mathematical logic, Theoretical
computer science, Articles with example
pseudocode



Categories in Wikipedia

* Wikipedia defines a hierarchy of
categories

— Each category may have many subcategories
e Which in turn may have subcategories

e To create domain specific dictionaries
categories could be used

— Only those articles would be visited which
belong to a set of short-listed categories

— Starting point must be more specific
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Computer Science Specific
Dictionary

English German Japanese Chinese |Arabic  |Korean Bulgarian Thai Greek Urdu
Computer science | Iformatik SRR TEIHE | gl RUE ugopmarika Snnmanineas |Emoipn umohopmdy {nul
Carnputer Carnputer ey, kil cpls| ATH Kaunirep AaUAIES Hhexrpomkdc umohapc | esgh
Programming language |Programmiersprache |79 77 & v 753 WEES | Lol Z2 YA |Eawcaa nporpamnpane  [menTlsuesy Mhdooo mooypaypanayed oyl
Intermiet Intemet {vf—d?t BEM g Rl VkrepHer Amasile Bubikrun R
Alan Turing Alan Turing TiveFa-Uys ZRER | moso|BE FE A TiopHr DAl VR Aba Tolipiy nul
Operating system  |Betriebssystem  |[#°b—7 4 v/ ¥ A7 iRl | ot JB|ZE AIH Onepaupohna cherema |suuUflins [Aenoupywd chompe. | ke
Binary numeral system | Dualsystem ZEiR i I R R Deaima Bpoia cacTens |\auguay Buahikd oo nul
Fortran Fortran FORTRAN Fortran olg| ZEH FORTRAN memasigs  |Fortian nul

Wb browser Webbrowser 'EFEEET: PRI | opnal® BRIZH | VebBpaysep Quusricgas |Web browser s sy
Computer software | Sofware J7knz? Bt | BTE LZERIH Mporpawmo ockrypreare | dawkiuog Aoy nul



CS specific dictionary

 The result is a 37-language, 2,500 entry
dictionary

* The list of categories



Similarities and relationships
between languages

e Similarity between any two languages is
defined in terms of the ratio of number of
common entries in both the languages to
the total number of entries in both

— Similarity defines if any two languages are
related

— Linguistically related languages and the ones
sharing the cultural background are more
likely to have common entries in the lexicon
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Language relationships

 There may be some relationship between
geographical distance

— French and German

e and overlap, as well as linguistic
relatedness

— Slovak-Ukrainian-Czech, Turkish-Finnish-
Hungarian.

e Butitis far from clear.



Category Translations

* Very useful as a teaching resource
(specially for undergraduate students)

— Students know the concept in their own
language, but may not know its English
translation

— Even when the English term is known, it may
be easier to memorise it if it can be linked to
items studied in one’s mother tongue.



Category Translations

— It would be useful for students who return
nome after obtaining their degrees in a
anguage different from their mother tongue
and have to communicate in their own
language once at home.

 The aim Is to provide translations of some
key concepts.




Categories Computer Science

A D O cont.
= [+] Algarithms (47) = [+] Data structures (12 = [+] Computer science organizations (2]
= [+] Arificial intelligence (29) = [+] Databases (17] P
= [+] Computer science awards (4) E
= [+] Frogramming languages (42)
C
[+] Computer science education (1) 5
= [+] Cellular automata (5) = [+] Events (computing) (3) ) )
= [+] Computer science competitions (21 G = [+] Computer smenﬁsts (25)
= [+] Computational science (15) = [+] Computer security (17)
= [+] Camputer architecture (15) = [+] Computer graphics (28) = [+] Software engineering (23)
= [+] Computer programming (23] H i i
(&
= 1= Coneduehcy (B = [+] Hurman-computer interaction [15) = [+] Theoretical computer science (16}
L W
[+] Cormputer science lists (O) = [+] Computer science websites (0)
[+] Cormputer science literature (3) H
M = [+] Computer science stubs (B)
= [+] Mathematical optimization (5)
@]

= [+] Operating systems (37
Pages in category "Computer science”

The following 12 pages are in this category, out of 12 total. This list may sometimes be slightly out of date geam mores

. A cont. I cont.
= Computer science
= List of computer science fields = Adaptive hypermedia = |nformation and Computer Science
- = Authoring of adaptive hypermedia M
= Topic outline of computer science c = MALINTEMNT
= Portal:Computer science = History of computer science o
A = Computer scientist
E = Owerlapping subproblem
= ACK Cormputing Classification System P
= Adaptive educational hypermedia = Ermpirical rmodelling
H = Program (mathematical object)
S

= Charles Leonard Hamblin

Klaus Samelson

= Informatics

Llzer talk: Spychiehalla



Categories Artificial Intelligence

A F o
= [+] Agtificial intelligence applications (4] = [+] Anificial intelligence in fiction (4] = [+] Ontology (computer science) (2]
= [+] Artificial immune systems = [+] Optimization algaorithms
¥ G P g
= [+] Artificial intelligence associations (O) P
= [+] Automated planning and scheduling (0) = [+] Game artificial intelligence (5)
H = [+] Philosophy of artificial intelligence (1)
c : I ) = [+] Artificial intelligence publications (1)
= [+] Cognitive architecture (0) = [+] History of artificial intelligence () R
= [+] Computer vision (12) K
= [+] Adificial intelligence conferences (0) . i Enailetssendinasihaiil = [+] .-&.mﬁcn_al intelligence researchers (2)
= [+] Constraint satisfaction (0] s = 3 = [+] Robotics (16)
E = [+] KKnowledge representation (16) = [+] Rule engines (1)
L S
E rt t 1
= [+] Expent systems (1) = [+] Aificial intelligence labarataries (@) = [+] Search algorithms (2)
= [+] Logic programming (3) T
M
= [+] Turing tests (0)
= [+] Machine learning (8]
= [+] hulti-agent systems (1] H
N = [+] Artificial intelligence stubs (0)

= [+] Matural language processing (B)
Pages in category "Artificial intelligence”

The following 139 pages are in this category, out of 139 total. This list may sometimes be slightly out of date gearn maores

= Partal:Adificial intelligence C cont. M cont.
= Topic outline of artificial intelligence = Cormputational intelligence = Mark Stephen Meadows
2 = Computer Audition = Means-ends analysis
= Caormputer vision = MindRACES
= 200 = Computerassisted proof = PMindpixel
A = Connectionist expert system = Model-based reasoning
= Canstructionist design methodology = Moravec's paradaox
gl o = Morphological computation
=AML D
ASR-complete = Darwin Among the Machines N
Action selection = Darwin machine = Meats ws. scruffies
Adrmissible heuristic = Data pack = Meural modeling fields
= Affective computing = Decision lists = Meuro-fuzzy
= Agent Systems Reference Model = [Decision-tree pruning = Moovelle Al
AgentSheets Diagrosis (artificial intelligence) o
Anticipation (artificial intelligence) = Discovery system
Anytime algorithm = Dynamic time warping = Ontology learning



Categories Translation

 CS Is much more general than Al
— Subcategories go many levels deep

e 2,000 CS related categories were
extracted
o 450 Al related categories were extracted

— Leaf nodes were also considered on the first
page



CS Categories

English German Japanese Chinese  |Arabic  |Korean Bulgarian Thai Greek

Computer science [Informatik L TTRINE b FMEY MdogmaTia nasnauinmes |Emoripn umohoyimiy
Computer architecture  |Rechnerarchitektyy |2 v 2—07—%F 770 \ERIE il BTFHLE ful ful

Sermantics Sermantlk i nul ol |02 CemaHTIK: nul nul

Alorthms Algorthmus ThIY Ak Hi dy )z 202 E Anropimi g AbyipiBuor

Artfcial inelligence  |Kinstliche Intellgenz |1 1408 MIBE | bkl 0TS nul Urundsséeg— (Teyunn vanuon
Computer proamming [Programmizrny |78 75807 RFmT Ly ATE 2 20 |l aisunsn ool

Operating systems  |Pefriehssysten (A% V74 v 73275 [afERiy dis 3| T 1A nul sundims (nul

Programrning lanquages |Programmiersprache [7079 & v 7538 RERNES | o d T2 NN T (Ea oa nporpampane |sowiiumsy |Mhioose mpoypaupaniyod
Lintx Lintx Lintx Linux plallg|= A THY Mk nul nul

Cryptography Kryptologje i T bl 15 Kimmorpadita il Kpummaypagia



Al Categories

English German French Japanese Chinese [Arabic  [Korean Bulgarian Thai Greek

Adificial intelligence |Kiinstliche Inteligenz [Intelligence arificiele | A Z&1sk MNIER |kl LTS |Mawyoreen wmenent |Druambsineg  |Teywnd vorpogim
Chess Schach Echecs i Eld i A Wamar nl Lk ikl

Game theary Snielthearie Théarie des jeus Y~ bl B | JHLAU0IE  {Teopus wa wpime (g Ozuwpin iy
Search algorithms  |nul Algoithme de recherche [BE7 4 5 A4 [RREEE |l AW 202IE |l ful nul

Maching leaming ~ |Maschinelles Lemen |nul HHTE i) SO S aduduaneias |l

Robotics Robotik Robotique af Y P TH HEAE  |nul ZTTY  |Poboma nul nul
Computervision  [Maschinelles Sehen |Vision par ordinatenr |7 v € 2—9 £ 8 v [FERAE | L= &|nul il panfsaTil |l

Fuzzy logic Fuzzy-Logik Logigue floue 771 BlRE | ek HF nul asnenamsRaLS |nul

Tayanomy Tayanormie Taxinormie N S ARE nul =&Y TaKCOHOMAA A RELAE Tafwopi
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