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Executive Summary

This deliverable describes the tools which were developed to support Wikipedia gseaders and
authorsc to find, to understand and to cure nemeutral or biased articles in Wikipedia.

Diversiy isa necessityor quality inWikipeda. Articlesare usually written by multiple editors, who may be

biased towards a certain point of vieWther editors can transaad their personal point of vievor a

multitude of editors covers the significant points of vigavcreate a balanced and ambracing content
description. In particular, articlesbout exotic topics owhicharei F 33SR | & G O02y i NR S N& .
from tools which help to displagiversity lacks We defined as most important diversity aspects for
Wikipedia: thematic coverag timeliness and neutralityWe also mentioned that analysingditor

behaviour and interaction can give further important advices.

In this deliveral@ we present theanalysis approacheshich were developedy Wikimedia Deutschland,

KIT and JSI. The resudre visualised as show cases in a tool kit on the Wikimedia Toolserver. This so called
RENDER Toolkitovides a central access point for interested users or researchers to test these tools and to
design the development process as transparent as pastibihclude the community at an early stage. The
results of our analysis tools combined with results of further assessments tools and Wikipedias quality
assurance methods are the input for two supporting tools for Wikipedia users.

These tools are:

i TheArticle Statistics and Quality Monitor (ASQMisplays the diversity analysis results for every
article. This tool will include the possibility to check for different metrics and provide a quick
overview of the quality and the state of an article.

1 TheTask Ist Generator(TLG) enables a Wikipedia author to generate lists of articles related to a
specific topic or preferred category, which need to be improved.

We present the major ideas and the plans to evaluate the usabilityttemd Sy ST A G F 2 éibe?sA | A LIS
and authors for their handling and work with Wikipedia.

© RENDER consortium 20412013 Page3 of (30)
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1 Introduction

This deliverable describes the tools which were developed to suppdkip®dia usersg readers and
authorsc to find, to understand and to cure nemeutral or biased articles in Wikipedia.

Articlesare usually written by multiple editors, who may be biased towards a certain point of Ether

editors can transaed their personal point of viewor that a multitude of editors covers the significant

points of viewto create a balanced and a&mbracing content descriptionThat meansdiversily is a
necessityfor quality in Wikipedia In particular, articlesabout exotic topics or which are tagged as
GO2YUNRBOSNREALFIf & O2dA R 0SYSTA(G T NRYefine@ad indstinprard® K K S
diversity aspects for Wikipedia: thematic coverage, timeliness and neutrality in P51 this report, ve

also mentbned that theanalysis o&ditor behaviour and interaction can give further important advices.

In this deliverable we present the analysis approaches which were developed by Wikimedia Deutschland,
KIT and JSI. The results are visualised as show casesitaled RENDER ToolHihe results of our
analysis tools combined with results of further assessments tools and Wikipedias quality assurance
methods are the input for two supporting tools for Wikipedia userthe Article Statistics and Quality
Monitor (ASQMand theTask List GeneratdlTLG)

The deliverable is structured as follows. We start by describinglithersity analysis approaches and their
showcase visualisation within the RENDER towaikBection2; followed byaddtional services and tools

/ FGDNJ LK F YR -Wgé areQuiing tfob thei div&StiRmanagement tools in SectioSetion 4
describes thesupporting tools for Wikipedia userghe Article Statistics Quality Monitor and the Task List
Generator The supporting tool evaluation plans arepresented in Section .5The final sectiorof the
deliverable presents concluding remarks and future work.

Page8 of (30) © RENDER csortium 2010¢ 2013
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2 Diversity analysisapproaches andhe RENDER Toolkit

In the Wikipedia use case ware analysingdifferent aspects of diversity, fact coverge, timeliness,
neutrality, and editor behaviour and interactioithe sum of all analytical results is provided within two
supporting tools for Wikipedia users. This enables readers and authors to recognize and understand articles
which are nomeutral, have a bias in a certain direction, or for which there is additional information
available.

We created together with our colleagudsom KIT and JSIset of individualanalysisand tested various
approachesWe decided twisualize these developed analyiisls as show cases on an informatipage-
the RENDER Toolkiton the WikimediaToolservet. Figurel shows a screenshot of the start page.

Deutsch:

(J
© RENDER Toolkit for Knowledge Diversity in Wikipedia % L

WIK‘IM"EE):IA

Home RENDER-Toolkit
[ Hi and welcome to the RENDER Toolkit Page!
Downloads

Here you can test and play with different tools. These are developed in the context of the
Feedback research project RENDER (Reflecting Knowledge Diversity). In this project, Wikimedia
Deutschland is a use case partner.
The tools provide an insight into the different analyses of diversity in Wikipedia, which are
implemented within the project. For more Information about the project, please visit RENDER on
Meta-Wiki or the project website.

The whole toolkit as well as the tools are in a continuous process of development. We are
looking forward to receiving suggestions, feedback or ideas on the discussion page concerning
RENDER on Meta-Wiki or by email.

All data used on this page originate from the Wikipedia project of the Wikimedia Foundation.
Unless otherwise stated, all data on this page is licensed under Creative Commons Attribution-Share-Alike License 3.0 RENDER is funded by S

Figurel TheRENDER Toolkjistart page

This presentation channelallows us to make the continuous development procedsansparent So, we
provide interested readers Wikipedia authors and researchersthe possibilityto test these tools and
approachest an early stagandto give feedbaclr suggestiondy usng an integratedfeedbackfunction.
Furthermore, ve usethe Toolkit page as a centratcessoint for the datasets createdwithin the project
such aghe neutrality template datasets orthe Wikipedia Historical Article Data ssWHAD. The latter was
created and provided for free downloadnd useby our project parthnerGoogle.The Toolkit will be
continuously extended tinclude new analytical approaches and ailsproved and adjusted according to
user feedbackor further suggestions. It is pnoblematic to expandthe supporing tools with new
functionalities.A more detailed presentation is given in chapser

In the following sections, wdescribe analysis approaches which have already been implemantbeist

as a shwcasewithin the RENDER Toolkiwe also give an outlook on future expansion, which are currently
still under constructionThewhole programme code of the toolkit and each tool is under a free licence and
available on the Wikimedia Toolserter

! http://toolserver.org/~RENDER/toolkit

% http://toolserver.org

3 http://toolserver.org/~RENDER/toolkit/downloads
* https://svn.toolsener.org/svnroot/p_render/toolkit

© RENDER consortium 20412013 Page9 of (30)
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3 Analysisapproaches andaols concerning thematic coverage

Factcoverageis an important aspecdf knowledgediversity in Wikipedia If fundamentalinformation is
missingin an article it does not cover allsides of a topicand therefore it could not be neutral.
Curently, we havedeveloped one toot, the LinkExtractor¢ whichis part of the Toolkitand describedin
more detail belowWe are workingn further approachesvhich are presentedection3.1.2

3.1.1 LinkExtractor(LEA)

Wikipedia aficles contain internal linkto other articles. Thesalso called wikinks are usually inserted to
give further explanation about major terms or concepts. We use these internal links as one approach to
analyse the thematic coverage of an article

The [EA toof explores the thematic coverage of a Wikipedia article with help of wikilinks, i.e. internal
language specific Wikipedia link& user can insert an article title and a language versiostart the
analysis, as shown Figure2.

Deutsch: L]

()
© RENDER Toolkit for Knowledge Diversity in Wikipedia 3

e L
Change Detector Wikipedia Map

LEA - Link ExtrActor

LEA helps discovering missing links in Wikipedia articles. it compares different
language versions, and shows missing link coverage.

The intersection of links from the three link-richest language versions is
compared to the requested language version.

English

In this example the english article about the city of Flensburg was requested. Above mean sea level
An article about the city's district of Mervig is not available yet. The article el aeriel
does not contain a link to the article about Twin towns and sister cities”. emﬂhigen
More Information Twin towns and sister
cities
Please enter an article title and choose a language version. Angein

Title: Flensburg in en .wikipedia.org

Figure2[ 9! 1jdzSNE TFT2N)Y TF2NJ 6KS SEFYLXES act Sy

Now, the LEA algorithridentifiesin a first stepthe three largest articlg in other language ersions which

are connected bynter language linkand disaussthe same topicThen the intersection isreatedout of all
included internal links. We suppose these links (which represent unique concepts) display the most
important facts about that topic. In the next step of the calculatiois timk set is compard to the internal

links the requested article contain&.graphical overview on the algorithm is showrrigure3.

® http://en.wikipedia.org/wiki/Help:Wikilinks#Wikilinks
® http://toolserver.org/~RENDER/toolkit/LEA/
"measured by the number of the containing internal links

Pagel0 of (30) © RENDER csortium 2010¢ 2013
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........................

Wikipedia database
(toolserver)

/rf List of Links
/ foe xy

languageversion xy
articie

Intersection of link lists

no article

getthe three biggest transiations

article Iinked

languageversion a

LISt of Links

Ml languageversion b

Result

Figure3 Functionality of the LEA Tool

The results of the analysis process for thé e&LJ S & Cf Sy a 0 dzNB ¢ Fighrgd. WitBiythe | NB
grey box, the user gets information about the number of internal links within this requested article, the
largest corresponding articles in other language versions aadtimber of their internal internal links. The
intersection of the internal links is calculated. Furthermore, the intersection and the results of the
comparison between the intersection link set and the internal links of the requested article are provided.
Additionally, the detailed results apresentedin a table and a graptWhere he red coloured boxes mean

that a link is missing in the requested article ahdre is no article in the analysed language versionua

that concept. The yellow boxes me#mt a link is missing although there would be a corresponding article

in the language edition. These findings can be caused by the fact that this information is actually missing
within the article but also that the information is already part of this@detibut was not linked so far. We

only want to provide this information and give the user the right to determine if thfasdings should

result in a concrete action item. The green coloured boxes are the third case. These links are part of the
intersection set and were found in the request article, too.

Though,LEA provides an overview of concepts that should definitelpdre of an article. It offers hints

about probably missing information or links in a requested article. The user gets further adwce ab
missing articles. Some articles exist in other Wikipedia language versions and therefore seem to be
important for that topic.

In future work the results of the LEA tool could be combined with other thematic coverage analysis
approaches for example byplying a Named Entity Recognition. This approach allows the computation of
relevant information of a topic excluding the processing of the article content.

© RENDER consortium 20412013 Pagellof (30)
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Please enter an article title and choose a language version.

Title: Flensburg in en .wikipedia.org
distribution of common link usage
The article Flensburg exists in 52 further language versions.
Requested language version (en) 256 links
The fellowing 3 language versions contain the most links to other Wikipedia articles:
©nencbypr (ru) 390 links
Flensburg (de) 385 links
Flensborg (da) 184 links
Intersection 27 links
no article 1 links
not linked 2 links
linked 24 links
Link to this analysis

mm
- Marvig MiopeUK Marwik

Meter over havets B s Héhe tiber dem
overflade AP MoR Meeresspiegel

Above mean sea level

List of mayors of
Copenhagen

Angel AHreneH Angeln (Region)

Qverborgmester Obep-GypromucTp Oberblrgermeister

Danfoss Danfoss Danfoss

Figure4 Screenshot LENBS & dzf G & F2NJ 6 KS 9y 3t A&aK | NIAOE ¢

3.1.2 Further approaches

We planfurther analysis torecognizenamed entitiesin comparison to othelanguageversiors of one
Wikipedia articlewith the help of JSk Enrycherand DBPedia Spotlightvhich will be available in a
multilingual version very soon

We are working onfurther approachesin collaborationwith JSIto analyze thethematic coverage of a
Wikipediaarticle compared tonewsarticles thatare relded. So, we will be able to find more information
about one topic which is still missing in an adic¢tor this analysisye will useboth ¢ the NewsEed and
the Enrychercomponentcombined

In addition, wearein contact with theCoSyneroject’. In this FP7 research projebie fact recognitionand
comparisonbetween Wikipedidanguage versionare deeloped agart of their systemWe are currently
planninga meetingto discusgossible collaborations between oprojects

3.2 Analysis approaches and tools concerning timeliness

Timeliness is necessary for thematic coverage and diversity in Wikipediaartich® is missing information
about recent related events in the world, it lacks an important and essential part of the topic.

8 http://wiki.dbpedia.org/spotlight
® http://cosyne.eu/

Pagel?2 of (30) © RENDER csortium 2010¢ 2013
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We follow two approaches to check for timeliness in Wikipedia articles. On the one\warate analysing
the editing processni Wikipedia articles, as described in the following subsection. We use information of
external sources, in particular news articles on the other hand for the examination.

3.2.1 ChangeDetector

The Change DetecttSishows high editing activity in Wikipedia onextain day and compares Wikipedias in
different language versions. It enables the user to identify outdated articles in certain languages.

Thisis a tool to explore the timeliness of Wikipedia articles by observing the edits in different language
versions For the analysis, we compare the edits of the current day with the edits of the last 50 days for
each Wikipedia article in every language version. We consider several additional factors, such as the
weighting of bot edits, minor edits, and the number whique authors. After providing a reference
language the user is supported in the form of candidate articles that may need an update, triggered and
ranked by amount and type of changes in other languades.overview of the algorithm details is
presented n Figureb.

hange

/’-———__qunryx\
Request revisions

" et for yesterday (UTC)
:

detect changes
by akgorithm
(quantity of edits)

{dally cronjol)

Nu. edit_counts

query request detalls for
found articles
Wikipedia databyse
(toolserver) copy

User Interface (webservice)

User request: table. revision

day, fliter settings, (quality of edits)
reference language /
\ create
\ / create

filter articles

table.changed article

table.noticed_article
results as table

Figureb Functionality of the Change Detectbool

The results of the daily analysis are presented in a table, as skayune6. Ths table is ordered by the
necesgy of updating. Articles which were not edited the requested languagbut in the most other
language versimsthe algorithm found significant changes are sorted on the top of the table.

1% http://toolserver.org/~RENDER/toolkit/ChaaBetector/

© RENDER consortium 20412013 Pagel3of (30)
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article Deutsch Francais Portugués Italiano Polski Pycckuit Nederlands Svenska Espaiiol

Andy — - Change ChanQEd " Change no Change W
Bruno Soares no change ERENTe0] e i1l no change  no change
Clarence Seedorf no change IRSIEULE! S \Eute< M no change no change

David Ferrer no change ERGEUGCECM no change [ESiEhTeltel no change no change | no change JRERTsE!

Elisabeth Il.

no change changed §

no change | no change [RsiEhlel:t!

no change QELTEGM no change [EeiELleM no change no change changed no change [ReENT!

no change EKeGITel=! no change no change no change no change -~

Figure6 Change Detector result table

Marin Qilié

The Change Detector cannot give details aboutdh@nged content, biLit providesadvices that something
seemsbe happened without being edited in articles of a requested language version.

In future work the results of the Change Detector tool will be borad with another timeliness analysis,

comparing the timestamps of news articles about a topic to the times of changes madatly in a
Wikipedia article.

3.2.2 NewsFinder

An additional approach to analyse timeliness in Wikipedia is the NewsFWwgegoingto provide a show

case calledNewsFindeas part of the RENDER toolkit. This tool is still under construétiaser can specify

a Wikipedia article and a languagghis servicés going to requestWW{ L Q& bSgaCSSR)ahdt L 06 &
will presenta list ofnews articlesvhich are related to the requested Wikipedia article. The user can check

for more information by following the links to the news articles.

Analysis approaches and tools concerning neutrality

Currently, ve are following two approaches to cheédr non-neutral patterns within a Wikipedia article.
Both approaches are still in the development process. So, we are going to present the general ideas in the
following section.

On the one hand sidewe are looking dr words or expressions which are characteristic for a certain
political party. Subsectio.2.3 will give some more details. On the other side, JSI is investigating in
machine learning algorithms which use data sets of adiglich were tagged with a neutrality template,
see subsectior8.2.4 Theseneutrality data sets can be downloaded from the RENDER Toolkit download
page, as mentioned above.

3.2.3 Political Bias

To determine if a Wikipedia article @tains a political biasye are going to analyse parliamentary minutes
which were provide by the The Opdnowledge Foundation. This 200 MB ladpa setwhich ispre-
annotatedcontains additionalagslike spe&er or party.

We are going toidentify the most frequent word$', bi- and trigramsfor each party.Duringthe analysis
processin Wikipedia article we will display a warning & significantnumber of suchitems of one party
occur.First, hisanalysigsinitially onlyfor German, sinceve haveaccess to this data seBut, the method
to identify prototypical utterancesshould be easily applieth other languagesThese developments are
dependent on the availabilitgndthe quality of politicaltext materialin otherlanguages

' Exclude functional words like pronosjnconjunctions or prepositions
Pagel4 of (30) © RENDER csortium 2010¢ 2013
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3.2.4 Opinionated Article

The opinionated Wikipedia articles dataset consist of articles which have the neutrality tefisietdy
editors. There are two versions for each artiglbefore and after setting the neutrality template. We are
currently analysingopinionated articlesn the English Wikipedia: 20,630 opinionated articles (out of a total
of 18,719,338 article§) Most articles (17,845) have two neutrality tag changes (once the template was
set, and once unset), while the article on the September 11 attacks has 38 rgutiglchanges.

Using theDiversity services (Enrycher)] [e have identified opinionated topics based on the DMOZ
hierarchy of topics, named entities and paftspeech tags. Additionally, we have registered article
reference changes as well as linksridated articles. All these features have been collected with the
purpose of employing them in a machine learning setting. We are also investigating possibilities of
transferring the acquired knowledge of which Wikipedia article is opinionated to otingukges such as
German.

3.3 Analysis approaches and tools concerning editor behaviour and interaction
3.3.1 WikiGini

Articles in Wikipedia are usually edited by a larger amount of users over time, including professionals in the
area of expertise, usual users who nifgdminor sections or correct words and sentence structure, bots
which automatically adding content, or even anonymous users introducing vandalism to the article. While
the actual content of the article is visible and discussions are public availableeotalth pages, the
responsibility for the content remains hidden in the edit history of an article.

The focus of WikiGitiis this responsibility for text pts in Wikipedia articles. Wiki@ is an application to
measure and analyse the change of ownerdifipext in an article over time. As a measure for ownership
the Gini coefficient shows the inequality in the distribution of ownership in a feigure?7 shows as an
example the historical development of the Gini coefficienickK S I NIIA Ot S aDS2NHS 2 @
revisions. A Gini coefficient of 1 means total inequality, one author owns all the text in the article, while a
Gini coefficient of O indicates a very equal distribution, all authors own the same amountds.vi£asy to

spot is for example vandalism, the Gini coefficient increases in a particular revision to 1 meaning one
author deleted all the text or replaced it by own content.

Gini-Index Time Development for Wikipedia-Article "George W. Bush'

Lr-w’\w' BN Wl et

100 150 200 250 300 350 200 450 500 550 600 650 700 750 800 850 900 950 1,000

Figure7 DAY A O2STFFAOASY (i RMESINIOY . dFa KEK F 2FNITIAKSE SF AGND

WikiGini introduces a new approach to calculate the ownership of text in a particular revision of an article
which tends to work more accurate than prior developments. In contrast to approaches that calculate the
differences between revisions based on a global hash tag for each revision the WikiGini approach uses the
full revisions history on different levels of granularity for the detection of authorship changes. From
paragraph level the analysis steps down to teece and word level if necessary. Modifications are

12 http://en.wikipedia.org/wiki/Wikipedia:Neutrality _templates
®The counts exclude Wikipedia infrastructure articles

“ http://www.dmoz.org

' http://toolserver.org/~RENDER/toolkit/WIKIGINI
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considered different depending on the modification scenario, taking into account for example the restore
of former text parts by an editor which will be assigned back to the old original author indepefrden
the amount of revisions between the two modifications.

A high level analysis of the current status of an article is already supported by the Gini coefficient. It
represents a key figure of an article which can be compared with other articlesolslabws events in the

history of an article like vandalism or the unusual increase or decrease of ownership in an article.
Ownership data generated by Wikit is subject of further research, e.g. in clustering approaches to
identify groups of users repsenthg a same opinion in an artigleser groups who start to modify an

article and thus taking ownership and possible introduce own opinions, or in contrast groups who may be
tired of edit wars and stop modifying the articles, letting others opinions\tgkd 2 GSNKI yR® 2 A
statement to represent a neutral point of view is leading the further research and development of WikiGini,

to find, analyse and visualize unusual editing behaviour in the Wikipedia which may contradict this neutral
point of view.

3.4 Further approaches and tools concerning aspects of diversity

The following approaches cover further aspects of divessttich are in relation to cultural and language
aspects in Wikipedia.

3.4.1 Corpora ExplorerGorpey

Wikipedia is available in a large nbar of languages, reaching from major language versianserms of

number of articlesg like the English, German, or French Wikipedia to rather small language versions.
Articles are edited, reviewed and corrected over a long time by various authoss|ghding to a relatively

high quality of the text regarding the amount of linguistic mistakes, e.g. typos, or wrong sentence structure.
In the aggregate a Wikipedia language version represents a large corpus of the particular language of rather
good qually. While this hypothesis still remains unproven, the corpus itself can be extracted from the
articles. In contrast to available corpora for widelsed languages in particular the corpora for less widely
used languages without established corpora may balaable source for further research.
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Figure8 Corpex statistics for the input sequence "phil"

CorpeX® generates rgram corpora for different languages from Wikipedia. One and two grams are current
available for 16 languages: bahian, Bosnian, Bulgarian, Croatian, Czech, English, French, German,
Hungarian, Italian, Romanian, Serbian, Sefioatian, Simple English, Spanish, and Swedish. Corpex
provides additional visualizations that allow users to browse through the availabj®reo Different

statistics are generated on the fly for a given input string and presented as diadfajuse8 shows these
adFdAradraoa FT2N) GKS AyLdzi aSldzSyOS aGLIKAf ¢ d hteS FAN
sequence of letters (as a bar chart and a pie chart) and the most frequent letter following the sequence of
letters (again, as a bar chart and a pie chart).Both charts in the second row show the most frequent second
word of all tweword-terms that sart with the typed sequence as first word.

3.4.2 Wikipedia Map

A large amount of articles in Wikipedia contains location information in form ofcgecdinates. It
ALISOATASAE (GKS t20FGA2Yy NBEIFTGSR (G2 (GKS O2¢ @SyWEKA aA
information is a valuable source in itself but also aggregated to a whole. The Wikipedisisvlphowcase
visualizing all getocated articles of a particular language in a world map. In the world map each geo
location is highlighted by a lighbt All highlighted articles formy dependent on amount of articles in the

chosen language the contour of the world map.

Wikipedia Map is based on structured data extracted by the DBP&ptiaject. Static maps are generated
from each supported language different solutions as shown iRigure9 for all articles in the English
Wikipedia. In addition the map is also available in a dynamic version. It allows users to zoom in and out and

'® http://toolserver.org/~RENDER/toolkit/Corpex/
" http://toolserver.org/~RENDER/toolkit/WikiMap
'8 http://dbpedia.org
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to get additional information about particulageclocations. The dynamic version is as well working
standalone, based purely on HTML and JavaScript technigues.

R

Figure9 Wikipedia Map for all getocated articles in the English Wikipedia

The visualization provides on then® hand information about the coverage of real world entities by
Wikipedia articles from a geographical point of view. By comparing different languages regions can be
identified that are covered in a higher granularity and by more information in formtafies respectively

in a particular language and thus point out potential for knowledge transfer between languages. For
example the Catalan Wikipedia covergdigpth Catalonia in Spain, covers several parts of Europe as well as
the USA, but provides onlyesk coverage of other parts of the world. On the other hand data errors or
abnormalities are revealed, e.g. many French articles are grouped at the zero meridians. Future
improvements of the Wikipedia Map Interface will first emerge efforts by Wikimedibetier support for
geographical information extraction.
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4 Additional components and data
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analysis and supporting tools.

4.1 CatGraph

The CatGraph Componieis atool on the Wikimedia Toolservevhich is usedo search withina category
graph It is necessary to identify articldselonging to a certain category or the intersection of two
categories CatGraph allows guick access to the Wikipedia graph sture for efficient searching of
categories

4.1.1 Graph Processor (CatGoh)

The Graph Processor project aims to develop mfinastructure for rapidly analysg and evaluating
Wikipedia's category structure. Wikipedia page IDs are stored in large directed graphesmory. The
German Wikipedia graph currently holds about 6.8 million arcs (ttodede relationships). The
implementation makes things possibléhich cannotbe done in a reasonable amount of time in SQL. For
example, finding all leaf nodes (pages willh successors, i.e. nezategory pages) in the German Wikipedia
graph takes less than 20 seconds. A query for the category 'Sport' with recursion depth 8 results in 178136
nodes and executes Iass thar2 seconds. The output of this request is showRigurelO.

traversesuccessors 235635 8
OK. 178136 nodes, 1.150790s:
235635

112105

236011

236583

236584

465432

566447

826737

863820

960100

1590190

2236893

(-]

Figurel0 CatGraph output
4.1.2 Componentsof the CatGraph

CatGrapltonsists obeveral componentéseeFigurell) which are described in following:

GraphCore maintains and processes large directed graphs imwory. Each instance runs asUNIX
process and models the catega@tyucture ofone Wikipedia language.

GraphServThe server process handles access to running GraphCore instances, multiplexes commands and
data, and implements session handling and access control.

Client Libraries Programming librari€$ exist for Pythorand PHP to allow application programmers easy
access to the CatGraph interface.

!9 https://svn.toolserver.org/svnroot/daniel/duesenstuff/trunk/gpClient/
© RENDER consortium 20412013 Pagel9 of (30)
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Figurell CatGraph overview
Newd-eed

The NewsFeelincorporates a number of services for collecting, indexing and querying news in different
langua@s. TheNewsFeed provides a retiine aggregated stream of textual news items delivered by RSS
enabled news sources across the world. The initial version of the tool was described in more detail in D
1.3.2- Initial corpora collection (English, French, @an, Italianand Spanish) [R Within the Wikipedia use

case, we use this service to find news articles which are related to Wikipedia article to analyse the
timelinessmetric.

% hitp://newsfeed.ijs.si
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Real-time newsfeed demo
Since this page was opened: 2669 articles received, 1169 skipped for
legibility.

#59763327 @ 2012-09-06 02:42:00 (UTC) by sueddeutsche de
ARD-Boxen ohne Waldemar Hartmann: "Jetzt bin ich
. ihmen plitich malt

#59763326 @ 2012-09-05 08:43:00 (UTC) by sueddeutsche.de

Waablethr’im King: Uberlehen drirchiDestent; ... ...
#59763345 @ 2012-09-05 07:27:00 (UTC) by sueddeutsche.de
Bildstreck i A héhe statt

#69763344 @ 2012.05-05 072000 (UTC) by sueddeutschede
Kritik am Berliner Senat: Jiidische Gemeinde nennt
id Regel PR

Becch

| #59763420 @ 20120905 02,0015 (UTC) by nydaiynews.com

| Sparts-talk radiofisan the siove i New York Ciy'
#59763419 @ 2012-09-06 09:00:18 (UTC) by nydailynews.com
Hundreds of Bronx workers go on strike against Perrigo

#59763418 @ 2012-09-06 09:00:19 (UTC) by nydailynews.com
Pranagihits the Sweds spot with [Wallander:

| $9763417 @ 2012.09.05 050030 (UTC) by nydailynews.co
Astoria ped; i h vs.

#5907 . TC) by post-gazette.
Tearful Pittsburgh-area pill runner narrowly averts prison
#59763614 @ 2012-09-06 04:05:45 (UTC) by ibtimes.co.uk
Andhra Pradesh Shame: Students Beaten, Striped by
College Mates on Camera
#59763668 @ 2012-09-06 02:11:00 (UTC) by tri-ctyherald.com
'UN: No evidence of new food price crisis
#56763414 @ 2012-09-06 09:00:34 (UTC) by nydailynews.com
Fashion's Night Out has the look of a great deal
#59763391 @ 2012-09-06 02:41:41 (UTC) by ohiostandard.com
Ohio utility wants end to regulated gas pricing
#59763375 @ 2012-09-06 00-05:00 (UTC) - by southcoastioday.com
SouthCoast Sports Calendar
#59763667 @ 2012-09-05 03:16:00 (UTC) by tri-cityherald.com
§. Offpricerises ahead of key Eurgpean bankmeeting QK ANTARCTICA
#50763413 @ 2012-09-06 02.00:41 (UTC) by nydailynews.com
Asian-American vote key in 16th Senate District
#50763300 @ 2012-09-06 02:41:42 (UTC) by ohiostandard. d MspLink, Tele

Figurel2 Screenshot of the redlme NewsFeed dem
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5 Supporting Tool for Wikipedia Users

We combine the results of our analysigsproachegsee sectior®) with results of further assessments tools
and Wikipedias quality assurance methods. This information is the inputvtodifferent tools we have
developedto support the work of established Wikipedia authors on the one hand and to help readers to
understand the quality and the status of a Wikipedia article

These tolsare aimed teenable Wikipedia users
i Totrack biased andne-sided articles,
9 Tounderstand and improve them

This will be achieved by identifying faults or lacking information in articles or sections of an atrticle.
Furthermore,we are going to provide further sourcéisat are likely to contain the missing datet show
more information related to the topic

Two supporting tools:

1 Article Statistics and Quality Monitor (ASQNIhis application displays the diversity analysis results
for every article. This tool will include the possibility to check for differeatrits and provide a
quick overview of the quality and the state of an article.

1 Task List GeneratdiLG) This application enables a Wikipedia author to generate lists of articles
related to a specific topic or preferred category, which need to be imgtove

Both supporting tools can beasily expended if further analysis algorithms are availableimicase of
Wikipedia users request for further functionalitiesche whole source code is under a free licence and
available for downloading on the Toolserfer

The followingsubsections give a detailed descriptiontbesetools.

5.1 Article Statistics and Quality Monitor

The Article Statistics and Quality Monitor is aimed to support in particular readers, to get a quick overview
about a Wikipedia article by provity datistical data, details of diversitgnalysisand further assessment
scores from externdl tools. In addition, areader will be empowered to better judge the quality of an
article andcan understand the collaborative editing proc&¥&ipedia This nay motivate them to edit this
Wikipedia article themselves.

5.1.1 Functionality

Currently the ASQM covers the following statistics, RENDER metrics and further assessment tools:
Statistics:
1 The itle of the articleis accessed from the Wikimedia API

1 The s$atus o the article: This metric is shown if an article is good or featured and the date if the
nominationand isaccessed from the Wikgalia API

1 The dhte of creationand the name of the first editorThs information is retrieved from the data
bases on the toskerver

i The date of the last edit and the user name or-dlddress Ths information is retrieved from the
data bases on the toolserver

# https://svn.toolserver.org/svnroot/p_render
2 meansnot developed withinthe RENDER consortium
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1 The number of editors: This information is retrieved the Wikipedia API

1 The rumber of references in the article:Hls metiic is computed by counting the number of ref
tags within the wiktext which is retrieve from the MediaWiki API

The total nmber of pictures This metric isetrieved form the Toolserver data base

The rumber of accessstoday and during the last 30 daykhese metrics we get by requesting the
Wikipedia article traffic statisti¢3

RENDER diversity metrics:

9 Fact coverageQurrently, we provide a link to the LEA result page for this article in a given
language

9 Timeliness: Here, the number of news articlesshown which the NewsFeddSl)calculated. In
addition, we provide a link to the result list

1 Neutrality: For this metrics is currently no information shown. It will be expanded if the analysis
results for opinionated articles (s&=2.4) and political bias (se&2.3) are available.

i Editor interaction: Here, we are going to provide the Gini index as result of the WikiGini tool
analysis for one article. This information is currently still missimgcan be easily added if the
information is available.

Further analysis tools and metrics:

These metrics can change order to arequested language versioQurrently, we present the following
tool results:

1 The Article Feedbackool Scores: Currentlyhese metrics are extracted for the English Wikipedia
articles byaccessing the MediaWiki ARhere will be some changes during the nmdnths;the
interface of this tool will be totally changed. So we will adapt the new version which will be rolled
out in the English Wikipediay the end of this year and tested for different language versions at the
beginning of next yedt. Thus, we will define different metrics to represent these assessment
results.

1  The Wikibu.ck Score: Tis scoreis calculated by usingjfferent data like number of links, editors,
and sources. This tool @nly available for German. So we provide the score and a link to the
analysis result pages shown ifrigurel3.

2 http://stats.grok.se/
?* http://blog.wikimedia.org/2012/06/25/convertingeadersinto-editors-new-resultsfrom-article-feedbackvs/
% http://wikibu.ch
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Figure13 Scre@mshotof wikibu.chn-NB a dzf G F2NJ G K8 I NIAOE S at 21

5.1.2 Installation and wage

We established an information page on the Toolsefvédihere one can access the code snippet and further
instructions how to install this gadget within the preference settinf$Vikipedia. Each user has to do this
process for him. As part of the evaluation process, we decided to track the number of installations. Each
time the information page is requested we generate a unique global ID within the gadget code. Thus, we
can getthe information about the installation but without checking out personal user information like IP
address or user name.

If the installation was successfalpage within theWikipediaarticle namespace will contain a new tab
G! { vaé¢ o kaskKak Figuigld Brovides an example of the ASQM inclusion within the article page
aboutthe Germarcity 6Potsdang @

-

Figurel4 ASQM included as gadgatthe task bar

If a user clicks on thaSQMtab a small windowvith further informationis openingwithin the article page,
asdisplayed in the red framed bdr Figurel5. There a user can get a very fast overview about the most
important facts to the article and links to further analyssults and webpage3hus, she can decide which
information are most important and which additional information could be used to get a better

% http://wikibu.ch/search.php?search=Potsdam
2" http://toolserver.org/~render/stools/asgm
Page24 of (30) © RENDER csortium 2010¢ 2013






















