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Q lit f Articl
Grade/Lan e BE DE EN FR PL RU UK
o . . . Buag 157,645 | 2,224,246 5,725,625 2,044,199 | 1,301,888 1,499,847 | 825,041
 Wikipedia articles can

get quality grades | Featured Article (FA)

Good Article (GA) X X X X X X X
from users. *
. Solid Article X
 There are differences
. A-class X X
between grading
schemes in language rour X
versions Full X X
B-class X X
Developed X X
Colors C-class X
are marked grades that In develpment X .
have similar characteristics Start X X X
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Automatic Assessment
of the Quality of Wikipedia Articles

 |tis possible to build models for quality assessment of
Wikipedia articles based on different measures using

data mining algorithmes.

« There are different approaches, which use various
measures and algorithms to assess quality of articles.
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Related Work

«  Most of the works focus on English Wikipedia

« One of the first studies showed that longer articles in Wikipedia
often have higher quality grades (Blumenstock 2008).

« Often the best articles have more images, sections, use bigger
number of references than articles with lower quality (Warncke-
Wang et al., 2013; Wecel et al.,, 2015; Lewoniewski et al., 2016).

« Characteristics related to and edition history can also help to
predict articles quality in Wikipedia (Dalip et al., 2014, Suzuki et
al., 2016; Dang et al., 2016)
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Measures Distribution

« Often we can observe a positive
correlation between the article
guality and the value of each
measures.

 Figure show distribution of
articles measures of each quality
class in English Wikipedia.

« To build this chart we use
randomly chosen 1000 articles
from each quality class.
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Quality Dimensions

Some of the measures related to dimensions: Wikipedia

*  Number of references (Credibility)
Traditional -
Web 2.0

» Articles length (Completeness)
encyclopedias

*«  Number of unique authors (Objectivity,
Reputation

Relevance)
 Automated Readability Index (Readability)

* Articles age (Timeliness, Relevance)
*  Number of the sections (Style)

+ Citation templates (Credibility,
Completeness)

* Many more ..

Objectivity

Authority

Source: Lewoniewski, W. (2018). Measures for Quality Assessment of Articles and Infoboxes in Multilingual Wikipedia.
21st International Conference on Business Information Systems, Berlin. (in press)
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« We used different sources to extract
measures for Wikipedia articles.

« Most of the measures are extracted
from Wikimedia dump files

« We developed various applications
to obtain measures (over 200) for all
or selected articles in different
language editions of Wikipedia
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Measures Extr

action

&) Wiki analizator 2.1.0 - g - = | E] ||
Program  Lista links
Lista linkéw do analizy:
https://en.wikipedia.org/wiki/At Chad el
hitps://enwikipedia.org/wiki/Busk Ukraine
hitps://en.wikipediacrg/wiki/Wilhelmshaven
hitps://enwikipedia.org/wiki/Kiev
hitps://enwikipedia.org/wiki/LaPaz -
Dlugos¢ Liczba
Numer Jezyk Nazwa Liczba liter  Liczba liter (bez szumu) Szablon {{sfnl} Lical
st obsenwujacych
en  |Ati_Chad 4397 183 0 4307 15 63 -
2 en_|Busk_Ukraine 4108 1923 0 4131 15 76 1)
E] en 10328 6648 0 10392 15 248
4 en_|Kiev 112097 49345 [ 114031 270 4181
5 en  |LaPaz 40644 23857 [ 43902 71 1644
6 e |Luceme 48136 23240 0 48218 49 714
7 en | Minsk 76481 43651 [ 77882 &7 2104
] en | Punts_Arenas 28541 13695 0 28603 47 726
) en | Santa Cruz_de la Sierra| 25595, 14561 [ 25669 7 653
10 [en |Sucre 23895 9488 0 23973 37 540
11 [en | KurC3%E3w 7708 5113 0 7770 15 408
12 [en |Islamabad 61937 28477 0 62010 133 398
13 |en |Abu_Dhabi 72082 38165 [ 72194 160 293¢
14 =n Ahnia P08A3 17309 n 20953 57 1377 7
o v
| 3%
Odezyt strony edygji: | Crauma ]
Odezyt giéwnej strony : Gotowe =
en==Noum%C3%A% Stop
Odezyt informaci zakodiczony
Odezyt informadi z stats.grokse : Gotowe
APLodezyt informagi o liczie linkéw na artyku! : Gotowe
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Database Dumps

+ enwiki-latest-pages-meta-current.xml.bz2: recombine all .
pages (including articles), current versions only. This file is used
for obtaining a majority of the articles measures.

+ enwiki-latest-pages-articles.xml.bz2: consist articles,
templates, media/file descriptions, and primary meta-pages.
Can be used also for obtaining a majority of the articles .
measures (excluding statistics from discussion pages).

. enwiki-latest-pagelinks.sql.gz: wiki page-to-page link records.
Used for network measures - for example incoming links from
other articles.

. enwiki-latest-categorylinks.sql.gz: wiki category membership
link records. Can be used for category count measure. .

. enwiki-latest-externallinks.sql.gz: wiki external URL link
records. can be used for external link count measure.

. enwiki-latest-imagelinks.sql.gz: wiki media/files usage
records. Can be used to image count measure.
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enwiki-latest-stub-meta-history.xml.gz: contain only
historical revision metadata. Can be used to extract number of
the editors from different groups (bots, anonymous users,
administartors etc.) and alsa number of the edits of various
types (e.g. minor edits, edits comments).

enwiki-latest-iwlinks.sql.gz: Interwiki link tracking records.
Can be used to extract number of the unique internal links
(links to other Wikipedia articles).

enwiki-latest-templatelinks.sql.gz: Wiki template inclusion
link records. Used for templates count measure, also it is
possible to check if article has infobox

enwiki-latest-page.sql.gz: base per-page data (id, title, old
restrictions, etc). Can be used to extract last edit time, page
length in bytes.

Other....
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Building the Models

* Quality of articles can be measured using
features related to:

— Content: text length, number of images, sections, references
and others.

—  Editors: reputation, network of the users, comparison of edits
and others.

 Quality can be measured as the probability of
belonging to one of the specific classes (groups).
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Binary Classification

BE DE EN FR PL RU
157,645 | 2,224,246 5,725,625 2,044,199 | 1,301,888 | 1,499,847

Grade / Language

Featured Article (FA) X X X X X X
* Good Article (GA X X X X X

Some of the approaches Solid Article

divide articles into two

groups:

+ Complete: articles with the
highest quality grades (FA, GA)

* Incomplete: other articles,
which have lower quality grades

A-class
Four

Full

In develpment
Start
Stub
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Measures Importance
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LOG(Lenght)

ExtLinks/Wikilinks
Extlinks/Lenght

Extlinks

Wikilinks/ExtLinks

Wikilinks/Lenght
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Source: Wecel, K., Lewoniewski, W. (2015). Modelling the guality of attributes in Wikipedia infoboxes.

In International Conference on Business Information Systems (pp. 308-320). Springer, Cham.
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Extended Assessment

 To build a model we can use more than two
categories, depending on quality grades

— Number of categories can be different in each
language

e ORES score
— Only for selected language versions
 Synthetic Measure

— For all Wikipedia languages that have the highest
grade (FA equivalent)
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WikiRank
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Lviv Scores Normalized quality metrics The mOSt popL”ar |anguages
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. ' e - 1 English @ —
e e " v 99.5581
. e 907918
Popularity 2 Russian @
Len. Ref. Img Sec. AL lleB0B EER
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m & — Languages comparsion i
99.5581 Scores B Quality [ Popularity .
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& Notloggedin Talk Contributions Create account Login

Article  Talk Read Edit View history

Lviv

From Wikipedia, the free encyclopedia

"Lwéw", "Lvov", and "Lemberg" redirect here. For other uses, see LWow (ship), Lvov (disambiguation), and Lemberg

(disambiguation).

Lviv (Ukrainian: Negis [loiy] @ listen): Russian: Meeos Lvov [ivof]: Polish
Lwow [ivuf] (4 listen); German: Lemberg; Latin” Leapalis; see also other
names) is the largest city in western Ukraine and the seventh-largest city in
the country overall, with a population of around 728,350 as of 2016. Lviv is
one of the main cultural centres of Ukraine.

Named in honor of Leo, the eldest son of Daniel, King of Ruthenia, it was
the capital of the Kingdom of Galicia-Volnynia (also called the Kingdom of
Ruthenia)l?] from 1272 to 1340, when it was conquered by King Casimir il
the Great who then became known as the King of Poland and Ruthenia
From 1434, it was the regional capital of the Ruthenian Voivodeship in the
Kingdom of Poland. In 1772, after the First Partition of Poland, the city
became the capital of the Habsburg Kingdom of Galicia and Lodomeria. In
1918, for a short time, it was the capital of the West Ukrainian People's
Republic. Between the wars, the city was the centre of the Lwow
Voivodeship in the Second Polish Republic.

After the German-Soviet invasion of Poland in 1939, Lviv became part of

nd Infobox Quality

Search Wikipedia Q

Completeness
Credibility
Relevance

Coordinates: (g 43°45'45°N 24'0051°E

Lviv
Negis
City of regional significance

Timeliness

Source: Lewoniewski, W. (2018). Measures for Quality Assessment of Articles and Infoboxes in Multilingual Wikipedia.

21st International Conference on Business Information Systems, Berlin. (in press)
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Simple Measures for Infobox

Number
of filled Number of

pa ra m ete rs e ¥ Directed by Juliusz Machulsk . ( u n i q u e)
< _—w Written by Juliusz Machulsks 1]
8

ceang wwens | FE@fErENCES

Witeld Pyrkesz E
Leonard Pietraszak
Jacek Chmielk

\\
. Krzysztof Kiersznowski N
Music by Henryk Kuzmak .____:> 3 ( 2)
£ o

Release date 1981 o

\.

A\ Running time 108 minutes 147 o
\* Country Poland
“ Language Palish
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Infobox Timeliness

 Timeliness measures can be related to currency
and volatility of the infoboxes.

« Example: history of changes in the "leader name"
parameter of the Poznan infobox

| Exit poll results ‘

PL: [[Jacek Jaskowiak]] + ref

| EN: [[Jacek Jaskowiak]] ‘ | RU: fuexk AcbkoBuak

‘ PL: [[Jacek Jaskowiak]]
PL: [[Jacek Jaskowiak]] RU: fuek HcekoBak

‘PL [[Jacek Jaékowiak]]| |PL [[Ryszard Grobelny]]|
i} T -

PL: [[Jacek Jaskowiak]]

‘PL [[Ryszard Grobelny]]| ‘PL: Jacek Jas'kowiak| ‘ PL- [[Ryszard Gmbelny]]| |PL [Wacek Jaz‘skowwak]]‘
[T [
PL: [[Ryszard Grobeiny]]| |PL [Ryszard Grobelny]]| PL: [[Jacek Jaskowiak] [PL: [Ryszard Grobeiny]] | [PL [IRyszara Grobeiny]]| [Jacek Jaskowiak took the oath |
Sunday, 30th Monday, 1st Tuesday, 2nd Wednesday, 3rd Thursday, 4th Friday, 5th Saturday, 6th Sunday, 7th Monday, 8th

November 2014 December 2014
Source: Lewoniewski, W. (2018). Measures for Quality Assessment of Articles and Infoboxes in Multilingual Wikipedia.
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Correlation of Measures
related to Articles and Infoboxes

Articles measures Infobox measures
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Source: Lewoniewski, W. (2017). Enrichment of information in multilingual Wikipedia based on gquality analysis.
In International Conference on Business Information Systems (pp. 216-227). Springer, Cham.
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Infoboxes.net

Article name in English Wikipedi...

According to the quality and popularity analysis, the best infobox of the article Lviv is placed in English Wikipedia. This information can be used to improve quality of the
relevant articles in less developed Wikipedia langusge editions and also enrich relevent resources in other popular open knowledge databases such as DBpedia, Wikidats,

YAGO and others’

ikipedia Ukrainian W

Atticle Atticle: Quslity Populsrity|  Atide  Quality Popularity Article Quality Populsrity Adicle Quslity  Popularity Aide  Quality Popularity Aicde  Quality Popt
viv esoe 90 Lwéw @ Nesie Lwiw 89 Lviv 0 Leopoli 49 G
= Der Titel dieses Artikels ist mehrdeutig. Weitere: Leopoli
= -« sind unter Lwin 2 comune
Lais fib
suae Nesie

Lemberg ist eine Weiterleitung auf diesen Artikel.
Weitere Bedeutungen sind unter Lembarg
{Begriffskidrung) aufgefihrt.

Bevalkerungsdichte:

. Postleitzahlen:
Vorwahl
WiomD(s): Semperens
Lsge:

POZNAN UNIVERSITY
OF ECONOMICS
AND BUSINESS

- Yopyrea Mesiscersi wicersi -
leps Nesosz Lwiw
=
Nesie
oL
Basisdaten
Oblast: Oblast Lwiw
Rsjon: Kisisfreie Stadt
Hohe: 286 m
Flache: 17101 b
Einwehner: 728.545 (1. Mz 2015)

4.260 Einwohner je
km?

7900073490

+380 322

49°50'N,

24" 2' OKoordinaten:

Panorama de Lviv
Administration

Pays ™= Ukusi
Subdivision BN Oblast
Maire  Andri Ssdovy
Code postal 75000 — 75450

Indicatif tél. +380 322
Démographie

Population 729 429 hah, =01

Densité 4 265 hab, fkm?
Géoaraphie

Coordinate Crorghzte:

Panorama

Localizzazione

Stato ™ Uoring
Oblast B Leopii

Distretto Non pressnte

Amministrazione
Sindaco  Andrj Sadovyj
Territorio

20

Source: http://infoboxes.net

Al. Niepodlegtosci 10
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WikiBest

come to beta version of WikiBest! Its works only for 5 langu:

RUSSED] Ukrainian

Users can vote for the best Belarussian Polish & Engsh

infobox in four nominations: : ] M S
. Oty Sl [Comnpiemrcss L = ‘1:1:2: _jeuy | Gt | B = ?—:;T:::ess Zredigility = s

° t h e best q u a | Ity [l Credibilty [l Timeliness [l Credibility [ Timeliness

 the best completeness

* the best credibility

* the best timeliness

Navahrudak
SRe POZNAN UNIVERSITY . . o
@ ) or Economics Source: https://wikibest.net
\_/ AND BUS'NESS Al. Niepodlegtosci 10
61-875 Poznan, Poland

phone +48 61 856 90 00
www.ue.poznan.pl/en


https://wikibest.net/
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Enrichment of Wikipedia

BE-TARASK

DE 933 68.0
EN 90.5 100

Schwez
Basel-Stadt (BS)

(Der Kantan Basel-Stact kennt keine Besike )
2101

E:D:s—:fw> B Basel, as seen ﬁo; Elisabethenkirche 1 - g FR 70-0 30-9
— & —_—— PL 529 10.9

NO INFOBOX pITN | e B RU 315 143

e pasae | B 2 ES 459 196

w0s e X \ 7 R, P

Gentilé Balois IT 52.6 15-5

Population 175 940 hab. (30 uun 2017)

\ \
® Show map of Switzerland

7358 hab /km?
Géographie wee e aee
lonnées ©Q 47° 34' 01 nord
Coordinates: (g, 47341 7"36E 70 34°59" est
L] Country Switzerand Altitude 268 m (min. - 244 m)
Canton Basel-Stadt (max. : 363 m)
District na Superficie 2391 ha = 23,91 km?
= /=R Govomm‘om N ) Divers
20, Doz UNIERsTY O e ikinedisAvicie,n nformetcs (Vo 4, No.4, . 43). Mtiisipinary igtal Publshing state
. . 4, . 4, P. . f
N OF ECONOMICS P 4 y Dig g

\\-/ AND BUS'NESS Al. Niepodlegtosci 10

61-875 Poznan, Poland
phone +48 61 856 90 00
www.ue.poznan.pl/en


https://www.mdpi.com/2227-9709/4/4/43/htm
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Potential for New Articles

. Despite the fact that English Wikipedia is the largest, it can be also
enriched by other language versions.

. Table below presents potential number of articles in each language
and each topic that can be created or enriched using infoboxes from
other language version of Wikipedia

Topic BE DE EN FR PL RU UK
Album 170 793 | 157925 | 22538 (130712| 143 118|151 548 | 162 086
Companies 83 829| 58169 | 22783 | 65134 77409| 72932| 79470
Films 146 876 | 114 263 | 28 355 | 100 265| 128 189 | 119 812 | 133 739
Universities 24 325| 20273 3420 19804 22298 | 21728 | 23072
Video games | 24 325 | 21184 2924 12953 21245| 18559 22917

Source: Lewoniewski, W. (2017). Completeness and Reliability of Wikipedia Infoboxes in Various Lanquages.
In International Conference on Business Information Systems (pp. 295-305). Springer, Cham.
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Future work

« Expanding number of measures (including linguistic) for
predicting quality of Wikipedia articles.

« Sentiment analysis of Wikipedia articles.

« Fact extraction from the content in different languages.

 Improving projects related to the quality of Wikipedia.

« Analysis of references measures on various granularity:
— host level, domain, path and url.

 Detection of language sensitive topics in Wikipedia.

f.i,\ POZNARN UNIVERSITY
(? OF ECONOMICS

19 26 B
\_/ AND BUSINESS L Nepodleglode 10
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Thank You
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Unification of Infobox Parameters

DE EN PL RU computingPlatform
Video Games
Plattform 2821 (Platforms > 20345 2926 2774
C Genre 2777 ¢ genre 20083 2873 <pa3paboTumK 2463
C Release 2748 _developer 20073 2868 2439 genre
Entwickler 2730 19762  producent 2860 CxaHp 2252
Spielmodi 2615 _publisher > 19186 gatunek > 2855 Cusgateny > 2179 O&gp
b 2347 18653  tryby g 2776 Clitle™ > 2112 —
Sprache 2300 litle > 18178 2749 2055 ia
Bedienung 2269  image 17615  www 2166 ynpaBneHve 2049
Medien 2185  caption 9341  nosniki 1995 <_developer 2022
1713 composer 6523  kontrolery 1635 1985 releaseDate
Info 1335  designer 6205 kategorie released 1804
USK 1243 series 5635 wiekowe 1577 Cpublisher 1774 .
PEGI 1213 engine 3412 wymagania 1240 1763 publisher
Bild 1123 producer 3085  dystrybutor 1157  nognwce 1607 foaf-
Systemminima 1044  director 2989  seria gier 1119 cepusa 1604 oar-name

SRe POZNAN UNIVERSITY

1o OF ECONOMICS Source: Lewoniewski, W., Kasprzak, A., Wecel, K., Abramowicz, W., (2018), _—
\ A/ AND BUSINESS Kompletno$é danych o produktach w réznych wersjach jezykowych Wikipedii (in press) Al. Niepodleglosei 10

61-875 Poznan, Poland

phone +48 61 856 90 00
www.ue.poznan.pl/en


http://lewoniewski.info/blog/publikacje/

fj,\

19 26

different countries perspectives:

Country
PFA|UFA|PST|UST)

() France .041 .000 .003 .000
a Germany .059 .000 .002 .000
() italy .015 .000 .001 .000
e Poland .026 .000 .001 .000
< Spain .037 .000 .000 .000
£ United Kingdom .255 .000 .020 .000
£ United States 234 .000 .020 .000
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SEO Measures

Mean of Visibility Index from

POZNAN UNIVERSITY

OF ECONOMICS
AND BUSINESS

Mean of each social

iIndicators:

. Articles

| PFA |UFA|PST|UST|
FB 21017 0.0 56 0.0
FBI 11380 0.0 24 0.0
FBs 517.9 0.0 1.9 0.0
FBc 391.8 00 1.2 0.0
TW 281 00 04 00
LI 16.9 0.0 0.2 0.0
GP 2864 00 06 0.0
PT 1745 0.0 0.0 0.0

Source: Lewoniewski, W., Hérting, R. C., Wecel, K., Reichstein, C., Abramowicz, W. (2018). Application of SEO Metrics to Determine the Quality
of Wikipedia Articles and Their Sources. In International Conference on Information and Software Technologies (pp. 139-152). Springer, Cham.

Al. Niepodlegtosci 10
61-875 Poznan, Poland
phone +48 61 856 90 00
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https://link.springer.com/chapter/10.1007/978-3-319-99972-2_11
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Linguistic Measures

« In Polish Wikipedia we L
extracted over 100 linguistic oy, B N\ S
measures of articles e e

« Model shows over 93% [ m\ Vo
classification precision T e F

balanced-text — — balanced-lead

The most important features:
« impersonal verbs,

nom
pred 1o nou

n
prd 50 nounj/verb

npraep winien

* third person words, oy oves
* unique Nnouns, - s
* unigue verbs. s e

SRe POZNAN UNIVERSITY
OF ECONOMICS

19 26
\_X_/ AND BUSINESS

Source: Lewoniewski, W., Wecel, K., Abramowicz, W. (2018). Determining Quality of Articles in Polish Wikipedia Based on
Linguistic Features. In International Conference on Information and Software Technologies (pp. 546-558). Springer, Cham.

—— imbalanced-text

— = imbalanced-lead

Al. Niepodlegtosci 10
61-875 Poznan, Poland
phone +48 61 856 90 00
www.ue.poznan.pl/en


https://link.springer.com/chapter/10.1007/978-3-319-99972-2_45

WIKIM=DIA \o=== M==TING 2018

Fact Extraction

« Logical-linguistic model of fact extraction in Russian texts

« Density of simple and complex facts can determine the quality of Wikipedia articles

=
12% 2 14% -
Complex facts with mental verbs B needswork articles Complex facts without mental verbs B nNeedswork articles
10% l:l GoodEnough articles 12% D GoodEnough articles
T 3 10%
4
% 89 2
m
-l e 8%
= c
v 6% =
o P
; i 6%
. Y
8 4% o
£ =
< < 4%
2%
0% J [ - . I
CRAEKoN ORI ANS N BRI NYREHNARENBRERELEYY Fomas =
n L - L oL ] L n ", ~ L
S28cgd2dcocdedoc0e0gzesofeuosEes8o3ae8o® CRERCEERCRARCRARIALRIRBREABRSRARLELR
S g S S g o S oo o g2 e g e o go S oo o g o o g SO0 grioOordgNoONgmMOoOMgTOITguNNoMmgVogLghOoN g®O
< < < o < < o e e e o e o e o o © Qo9 Qo9 S o9 Qo Qo9 QoS QoS Qo S o
o (=) o (=) o (=] o (=] o (=} o (=] o (=} o (=] o

Density of complex facts with mental verbs

fj,\ POZNARN UNIVERSITY
OF ECONOMICS

19 26

\_X_/ AND BUSINESS

Density of complex facts without mental verbs

Source: Khairova, N., Lewoniewski, W., & Wecel, K. (2017). Estimating the quality of articles in Russian Wikipedia using the
logical-linguistic model of fact extraction. In International Conference on Business Information Systems (pp. 28-40). Springer, Cham.

Al. Niepodlegtosci 10
61-875 Poznan, Poland
phone +48 61 856 90 00
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481407032 M923/
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|
247747252 41526
392307602, 18509,
TBGE1315 6698
001098901
Average visits for 00 days Page length fin byles)
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Quality and Importance Models

Numbes of edits

.Fn

1066975/

407

150

i
}

Incoming link count

Observed Predicted quality
quality ®DGA B ¢ sutm
2869| 277 52 11 1| 0
@GA 575 2302 207 92 24 0
B 111 417 1261 853 454 104
c 35| 262 856 1251, 690 o7
Start | 8 81 246 600 1734 522
m 1 12 37 o7 563 2480

462261648

670379120

117758241

205351648

362637362

D o

Observed
importance 1’8 High Mid Low

78314

75319

48735

-
4
2650

838

Ju.lhlum

PPage length (in bytes)

D o . Tor

Predicted importance

[ e

3176 900 461 263

14311608 948 813
618 | 1064 1559 1559
225| 507 | 978 3090 |

28368 425187
1707 755
665 02
48 ! 153 -
¥ | 1 _-]'l
= d n 1
MNumber of edits Tncoming fink count:

Source: Lewoniewski, W., Wecel, K.,
Abramowicz, W. (2016).

Quality and importance of Wikipedia
articles in different languages.

In International Conference on
Information and Software Technologies
(pp. 613-624). Springer, Cham.
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Analysis of References in Wikipedia

Overlaps of unique references:

Overlaps of domains of references

DE FR P o U
‘\ PL eessnenn, ~‘\‘
2675405 E; 231825 N b
620855 Eoign s204
100 ! H )
31466 ! / /
2 v /
’ i ll
146126 — -
PL UK
lang. BE DE EN FR PL RU UK lang. FR PL RU UK
BE 82,295 3.522 19.116 6,127 5.043 47,931 13.100 BE 22,042 10,563 15,393 10,475 9,783 19.030 12,485
DE - 2,988,443 345,202 81,572 41,558 69,634 21,097 DE - 500,560 219,536 104,212 62,595 90.361 41,407
EN - - 18,470,130 584,037 244,120 635,546 160,408 EN - - 1,588,692 201,601 | 101,495 | 183,234 69,437
FR - - - 3,364,409 61,104 118,700 32,470 FR - - - 389,588 56,693 86.071 39,426
PL - - - - 1,548,696 71,221 26,022 PL - - - - 184,909 | 60.130 32,382
RU - - - - - 2,873,070 | 185473 RU - - - - - 356,896 73,254
UK - - - - - - 635,149 UK - - - - - - 114,109
Sl POZNAN UNIVERSITY

OF ECONOMICS

19 26
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Source: Lewoniewski, W., Wecel, K., Abramowicz, W. (2017). Analysis of references across Wikipedia languages.
In International Conference on Information and Software Technologies (pp. 561-573). Springer, Cham..
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