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The Word Wide Web (WWW) has undergone significant changes, since it was initially launched, evolving from a set of interlinked
static pages to a global platform for accessing resources, dynamic content and a multitude of different media. One of the main
driving factors behind the evolution and growth of the Web is undoubtedly the social aspect, which is visible through the
plenitude of social network and collaborative pages. However, up to date, the fact that the Web represents not only an
indispensible source of data but also a collection of a wide range of opinions, viewpoints, mindsets and backgrounds, has
remained commonly ignored. In particular, the design foundations and core technological components of the Web have led to an
unprecedented growth and mass collaboration. However, the existence of many different perspectives and ways of reflecting on
an event, or describing the characteristics of a particular product, person, company, country, etc., is still unexplored in terms of
browsing tools or Web applications. Currently there is no widely used approach towards aggregating, exploring, analysing and
harvesting the multi-faceted view that the Web provides on a single topic.

RENDER addresses precisely these challenges

by developing methods, techniques, software

and data sets that leverage diversity as a

crucial source of innovation and creativity, i i . I
whilst providing enhanced support for VIe a tI elt
feasibly managing data at very large scale,

and for designing novel algorithms that

reflect diversity in the ways information is I I

selected, ranked, aggregated, presented and

used. In particular this is realized through ea SU ac

RENDER’s information management solution,

which can handle very large amounts of data

and hundreds of thousands of users, as well
as a plurality of viewpoints and opinions. This a3Hoo aBMe
is showcased through the usage of realistic
. - . | |
data sources with billions of items; through

open source extensions to popular Ive rSI a

communication and collaboration platforms

such as MediaWiki, Drupal, and Twitter, and
through three high-profile case studies.
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Summary of the second year of the project

RENDER has completed a very successful second year,
building on the foundation laid during the first year and

Enrycher providing the necessary data and infrastructure for
_ R g Browser Plug-in @ Enrycher Demo . . . X
2 y T & wesie realizing the case studies, which are in the focus of the
5 § Google Qnrupal : @ mr:;:;ew final year of the project. In particular, the conducted
£ g ) B . I scientific and technical work is visible through the
M o [E. i] SHW. @ KIM Faceted Search . . . . . .
Medialiki e enriched pallet of diversity tools and visualization

support. Dissemination, exploitation and community
opmon Mining Tolkt Diversity-aware building have vyield promising results: we were very

@ Diversity Mining Web Ranking . . . . . .. .
¥ W services (Enrycher) active in the Wikimedia community, participating

t | Fact Mining Toolkit

Application Layer

‘ Web Crawler

through different partners at a variety of events

addressing specific stakeholders of this community; our

Google News . Refex;%wmf:f‘“k main achievements have been published at workshops
Clusters E Y y - . . . .
Google 5 OpenCye, DBPedia) and conferences in all relevant scientific communities,
. § £ . + Knowledge and we maintain a lively Web site and social media
7 & i Wikipedia Articles 65; ::f:FactForge Diversity . . .
z f ’ 2 ‘ Ontology (KDO) communication ecosystem. Through initiatives such as
% 2 RDF . . . .
= Telefonica-related f | Nestedror the EU project networking session, during the European
Twitter Data = R itori .
Toetinon g oW Semantic Web Conference ESWC2012, we had the
X i i i venu
chance to exchange ideas and identify avenues of

collaboration with other ongoing projects in the area of

intelligent information management.
In a nutshell, the second year of the project has fully met its targets both from scientific and technology perspectives. The
project has built a robust, mature set of research components, dealing with knowledge representation, opinion mining, fact
checking, search, ranking and summarization, which have been integrated into various application scenarios, including the three
use cases. Our large-scale data management technology and associated knowledge sources (OWLIM, FactForge, news and social
media crawler) have been further developed and are now an integral part of the case study prototypes. In addition to the
showcases realized by Wikimedia, Telefénica and Google, the project has created diversity-minded extensions of well-known
communication and collaboration platforms. In particular, we created a news-oriented demo of Drupal, which brings together
services such as Enrycher, OWLIM, KDO and our diversity-aware ranking methods, and contributed to the Wikidata project,
which relies on MediaWiki.
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Data management infrastructure

Stable, scalable and fully functional version of the infrastructure
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| of LOD datasets
{ Numberof explict statements:1,626,804,535 )
Implicit staternents:1,264,199,839
Retrwvable statements: 12,646,674,554
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Statements in which the resource exists as a subject MNamed Graph Al = Language English = Inference Exphct and imphct ~

Practical application of nested repositories
The implementation of nested repositories is

tate mo.us/, hitp fwww mo gow, hitp:/fwww state. mo us

completed and is now available to the

skos inScheme hittp iidata mytimes com/elements/mtd_geo
skos prefLabel Missouri, Missoun@en project. Test adjusting and loading of news
skos altlabsl Missoun, M Show-Me State of and tweets in two nested repositories was

T Ty o achieved successfully.
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Advanced data collection

Stable, scalable and fully functional version of the infrastructure
IJS newsfeed
Data sources are RSS-enabled news sites worldwide and Subset of .

Google News.

Statistics - What it Does
O about 110.000 unique websites The pipeiine performs the following main steps
O about 120.000 articles / day 1. Periodically crawl a list of RSS feeds and a subset of Google News and obtain links |
news articles
0 Languages: 50% Eng“sh’ 9% Germanl 7% Spanishl 5% Frenchl 3% 2. Download the articles, taking care not to overload any of the hosting servers
3. Parse each article to obtain
Italla n a Polential new RSS sources mentioned in the HTML, to be used in step (1)
b. Cleartext version of the article body
4. Process articles with Enrycher (English and Slovene only)

0 current archive of about 60.000.000 articles
Output: Cleartext, Metadata (URL, time, title, publisher, geotags and
Linked to a subset of news.google.com clusters), Language detection [l Demo Visualization

(2]

Expose two streams of news articles (cleartext and Enrycher-processed) to end users

Visit hetp://newsfeed.ijs.s51/visual_demo/ for a real-time visualization of the news stream.

and Semantic annotations (Enrycher; English articles only) e. g.
named entities, DMOZ categorization, sentiment and deep parsing.

- Accessing the stream

| KT
(19,939 3 enoan.

Corpex is a natural language corpus

extracted from Wikipedia, for several
dozen languages, where some of them
did not have any such language corpus
before. Corpex is provided via a web

service API, a web site (Screenshot), and

as full downloads of the complete
dataset.

[aata] idata]
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Diversity mining services

Integrated with the data management infrastructure,

R
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Interactive modeling tool

sed model builder

. ol s . .
applied at Wikipedia and Telefonica
Search Uncertain examples
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N [t e
g L I Faet Mining Toolkit Web Crawler g St = .
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H —; F- Interactive fi
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o e :- J a0 o] : & | Modelling Tool \ Toel Ut -
] + £ | - 1P
" Erowiel DEALSAAZA BRING
i - Wikipedia Articles ! +7. FactForge Orvers BY 02, ORANGE AND
s & = Crtolay Bias Detection Era Ph VODAFONE IN UK
i ] | B e SHOPS: THE
[ ROF feto; IPHONES WHITE IS
. Teledonica-related F l Mested ROF e, AN AMATING
Twitter Data Repositories - o HANDSET FROM
Tebehmiz £ oL T e s AT HITP #BIT LY
i | Enrycher Integration
| Fact mining toolkit text entities keywords
Entity A o
Extraction i T ’ North +
i Enti 3 :
Soteoo e : Merging say they've broken up w y have .
ks T 4 categories
) ———— - ———r——
£ Resolution : . eg
2 | [ .
: ' | - y
2 Assertion |
& R 4 -
E Text Extraction : .
"] + .
2 Preprocessing Word Sense
EEEEEE—— Disambiguati Article it & ) ping a
2 hsankipudtion Template ealed off an lkea and canceled a concert by the American group, "The .
Discovery g S S L e g T T T L e
—————————— " Categorization er suspects are identified as s n and one woman. All are Dutch nationa )
.
. Maintenance of components (tweaks, bug fixes)
. Evaluation of assertion extraction .
. Reworked the article template discovery component

The diversity mining services developed within RENDER are applied when analysing Wikipedia articles or data related to Telefonica. In the case
of Wikipedia articles, we use various diversity services such as topic and entity identification together with Wikipedia articles specific features,
like article reference changes in order to learn which Wikipedia articles express neutral points of view. Furthermore, we identify topics, sub-
topics and sentiments expressed towards Telefonica products and services using a combined approach based on active learning and
classification.
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Diversity ranking service

Knowledge diversity ontology and prototype of diversity ranking service

Integration of the ranking service

| KDO: core concepts l Server

Enrycher

xsd:string { foaf:Agent

A3 E 4
kdo:hasExpression kdo:involvedAgent
R = = -~

kdo:Statement = ———» sioc:Post
kdo:hasPost

storairatrieve

Sorvice | i |
Service | teiesennen

kdo:hasBias~" kdo:hasSentiment kdo:hasOpinion

cdorBias  ( kdoSentiment ) kdo:Opinion The focus of diversity-aware ranking on designing and

. > < implementing is a ranking algorithm that takes into account the
Qd")‘e'md"“ kdo:hasPolarity "d":hass‘i‘:e output of the opinion and fact mining toolkits, i.e. structured data
in KDO format. The dimensions of topic coverage and sentiment
kdo:Polarity ] xsd:decimal . ) ] .
are considered. The prototype is available as a RESTful service that
enables to rank data on any RDF store, which contains data in KDO
compliant format. The diversity-aware ranking also based on
spreading activation, RDFrank and clustering. The work also
includes the creation of highly efficient library for spreading
activation implemented for NVIDIA CUDA GPU.
The Knowledge Diversity Ontology (KDO) is updated, extended Integration of the ranking service
and made dereferencable. In addition KDO is also registered VU N Link types
with LOV (Linked Open Vocabularies). An evaluation framework ( ) e — sl
was defined and used to evaluate the KDO ontology. KDO is \\5___,) L ‘“‘"":J Il useaty
used in describing the diversity data used by the other i Rm::::a.\-.mma.,
components of the RENDER infrastructure and valuable ® E;) -‘;"‘e"dls
feedback was received from parties using the ontology. We also y- Y i G::?a::;
performed an extensive evaluation of the Knowledge Diversity I\ & ) S
Ontology. .
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Diversity toolkit

Antiele Topies

Arts and Entertainment
Actors and Actressas
Movies
Fhetajournalism
Business and Economy
Drupal s

Las Angeles

Business and Economy

Los Angalas

Seciety and Culture

i Enable Diversity-aware

& Enabled

o De in Trayvon }
o Metta World Peace s:

Drupal Extension

WIKIDATA

Shew ROF

Shew ROF Structurn

The Drupal extension is able to access the data
layer and integrate the diversity aware ranking

& Denmy My talk Wy preferences My walchint My conimbutony 09 Ot
service. We further worked on an even closer |II |I I
Artcle  Discusson Fead Bt View Natory WikiTrust = Search aQ
integration of the Drupal extension with the Cennaii
. WIKIDATA  cormany =
OWLIM repository. Aivo known ax: Dasischand =
Manpage
Contsat Contrant Eumoe i
Aandompage
Danate ta Wikdsts Coptal Berin 2w
Py Populaton 8,459,879 3 2
o)) L et
e & . S i
Y1 Drupal shortipedia TwiDiViz ooy . R
Prone prafx 48 i
s o
Diversified_Ja OWLIM . WPS Haad of state Joschim Geuck
v Sl | 7 P .
E“Mhl;rup &an WIKIDATA e ST DA A

During the second project year our efforts were focused on further developing the already built prototypes of diversity-aware
extensions to collaborative systems (as well as developing a new Twitter visualization tool) for testing and putting them to work
in the best-suited use case scenarios.
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RENDER Case Studies |
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Work on the architecture definition is done, according to

_ [(Rgetil @) Repwmal @ Leealoen @
the requirements of the case study. We provide a user T Lo st it o el
) A ) ) E (Sedact report =) ﬁ] ort or 5 [ d reports fo
interface (Ul) for annotating topics and sentiments and Lot
creating learning models. Furthermore we tested the Ul = “& Lasquage- oo

== e % Tieme-frame: 1572012 1o 1492012
based on topic detection and sentiment analysis and e Re-creale
checked the first results. The tests are conducted on the 7 - I

i Topics
Twitter data, but can be easily extended to other data | Gedipe ) [Aa) sl
available in the case study: e-mails, surveys. Z%T} _Recreate |

Froex 05012012 |
The Interactive Modelling Tool, which supports the To )™ haguage Voo
. . . feme-frame: 722012 10 1182012
annotation of Twitter data is extended. The tool now Re-create |
operates on the entire TID dataset; moreover, additional CreateReport |
metadata is extracted from the tweets, in order to Langasge Engich
Time-frame: 752002 10 11752012

support the Telefénica dashboard. The tool's
appearance and the ways of interacting with it were = =noan. ‘

improved.

&
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RENDER Case Studies Il

Wikipedia Databases  Tookerver Ditabases

o e c. COE Q2
A HENUER I0OIKIT TOr Knowiedage Liversity In WiKipeaia -

Web Crawler
{NewsFeed)

O T T D I

WIKIGINI
WECIGIN| visualizos the inequality of authorship i1 3 Wikipedia aricl: | accuratsly datammings o authors of 2l 18 words In ovary revision of an aridle ang

caloulates & so-called "Gin-Incex” as & measure of ineguality. | can Bus snow I the “ownersiip” of words i an articks shifted from being cuite squal (e.g. svery
‘ador wrate about e same amount of words) 1o bang unegqual (8.9, 2% of editors wioe 50% of the words).

|Aridle: | s
InAis: | o
Sheorw Ee1 tovipion (ArcieTrag) b gt

EIN T B B KL R - vl FIve G0 Ml B

Gini-lndex Time Development far Wikipeda - Article *Antasctica®

I _,___/‘ —-‘%. et patna, St """“"""J'"‘L

Wikimedia designed and visualized the overall architecture for
the case study. Additionally, we started the development of
two analysis tools to calculate different aspects of diversity in
Wikipedia - the timeliness and the fact coverage - by using
different language versions of an existing Wikipedia article.
The Article Statistics and Quality Monitor (ASQM) displays 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. The
Task List Generator (TLG) enables a Wikipedia author to
generate lists of articles related to a specific topic or
preferred category, which need to be improved. The ASQM
tool has been installed as a gadget in the Wikipedia user page
and the TLG tool can be accessed on the Toolserver.
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Impact and community building

meet-ups with the community, sessions organized at conferences and other !
community gatherings.

WIKIDATA

Community building activities in Y2 include press releases, blog entries, @

« WikiData Summit 2012 III
Dissemination: RENDER presentation by Wikimedia
Venue: Berlin, Germany
Date: May 31 —June 1, 2012
Web site: hitp://meta.wikimedia.org/wikiRENDER/Berlin_summit_ 2012/
« Berlin Hackathon 2012
Dissemination: Discussions with Wikimedia community developers about
REDNER use cases s
Venue: Berlin, Germany
Date: June 1-3, 2012
Web site: hitp/iwww. mediawiki.org/wiki/Berlin Hackathon 2012
» ACM WebScience
Dissemination: Poster "A Knowledge Diversity Dashboard for Wikipedia® by

"__‘_‘-‘ ~United in diversity
Wikimedia /// ' : g o '%i END3A.

/|

Venue: Evanston, IL, USA
Date: June 22-24, 2012
Web site: hitp:/iwww.websci12 orgl (

e

e WhwsRENoER |

-é‘siw.v"

Wikipedia Map Interface

Start dynamic may

The RENDER website, Twitter and Facebook
The project website offers a wide variety of
information for all interested parties. Besides
general information on the project, its goals
and case studies, and its partners, the website
offers research results and publications as well
as different press materials like the project
factsheet and flyer, and related information.
Visit us at www.render-project.eu
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