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Executive Summary

This deliverable documents how lexical and terminological data resulting from the
contributions of the new partners (UC3M, Daedalus, IPIPAN, and RILMTA) have
been integrated in the TrendMiner project.

In a first part we describe how we generated a multilingual ontology for the ATC
(Anatomical Therapeutic Chemical) codes that are central to the new eHealth use case
introduced by the partners UC3M and Daedalus. The details of this use case are given
in deliverable D10.1 “Newly generated domain-specific language data and tools”.

Another part of the integration consisted in the extension of existing TrendMiner
ontologies, more specifically for the political ontology that has been developed for
WP7. These extended ontologies feature descriptions specific to new use cases:
political (Hungarian and Polish) as well as lexical parts used in processing domain-
related content (such as nicknames of politicians frequently used in social media
communication). Labels of existing classes have been extended with terms from the
new languages (Polish, Hungarian and Spanish), and new classes have been directly
equipped with multilingual labels.

A last aspect of the integration work concerned the newly developed lexical
resources: polarity lexicons or sentiment dictionaries, used together with ontologies
by the language processing chains providing data for use case visualisations.
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1. Introduction

This deliverable documents how lexical and terminological data resulting from the
contributions of the new partners (UC3M, Daedalus, IPIPAN, and RILMTA) have
been integrated in the TrendMiner project.

In a first part we describe how we generated a multilingual ontology for the ATC
(Anatomical Therapeutic Chemical) codes that are central to the new eHealth use case
introduced by the partners UC3M and Daedalus. The details of this use case are given
in deliverable D10.1 “Newly generated domain-specific language data and tools”.

Such a multilingual ontology, including in its labels all the new languages of the
project, is increasing the level of multilingualism offered by the project and supports
cross-lingual applications. As for now no such multilingual ontology or even
thesaurus for the ATC codes was available. We consider this generated resource
therefore as a very promising result of the (extended) TrendMiner project.

Another part of the integration consisted in the extension of existing TrendMiner
ontologies, more specifically for the political ontology that has been developed for
WP7. These extended ontologies feature descriptions specific to new use cases:
political (Hungarian and Polish) as well as lexical parts used in processing domain-
related content (such as nicknames of politicians frequently used in social media
communication). Labels of existing classes have been extended with terms from the
new languages (Polish, Hungarian and Spanish), and new classes have been directly
equipped with multilingual labels. We describe in this deliverable in certain details
the work done for the Polish case, and the work done for the Hungarian case was very
similar.

A last aspect of the integration work concerned the newly developed lexical
resources: polarity lexicons or sentiment dictionaries, used together with ontologies
by the language processing chains providing data for use case visualizations. The
integration of such lexical data was done based on using the MARL model, which
was integrated in the TrendMiner federated ontologies (see the Opinion ontology
included in the set of TrendMiner ontologies at http://www.dfki.de/lt/onto/, which is
also described in deliverable D2.1.2 “Knowledge and Provenance modelling and
Stream Reasoning v2).

2. The multilingual ATC Ontology

The new partners UC3M and Daedalus introduced a new use case to TrendMiner,
dealing with the topic of mining the mention of drugs and drug adverse effects in
social media. This use case has been described in details in deliverable D10.1 “Newly
generated domain-specific language data and tools”, and here we focus on the
generation of knowledge sources and associated multilingual terminologies that have
been performed in other to extend in the future the original application scenario to
other languages than Spanish, which was the original language of application of the
use case.
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As the use case of UC3M and Daedalus was relying on gazetteers that made reference
to the ATC classification!, we decided to investigate if this classification could be
made available to the project partners in the form of a multilingual ontology, which
can be be in the longer term integrated in the TrendMiner federated ontologies®.

Fortunately there was already an existing OWL model proposed for (a former version
of) ATC: http://www.ebi.ac.uk/Rebholz-srv/atc/. We took this model as a departure
point and worked then mainly on obtaining multilingual terms from various sources,
including the Wikipedia categories lists of ATC terms in Spanish, Polish and
Hungarian. After some implementation done in order to harmonize the format of
those lists, a script was written in order to add the gained terms to the labels of the
ATC ontology, which was existing only in English. Figure 1 below displays an
example of the obtained ontology, where the reader can see how the multilingual
terminology is encoded.
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Figure 1: A screen shot from the multilingual ATC ontology, showing how the rdfs:label
property is employed for encoding the multilingual terminology

The coverage of languages is still unequal, as we are not working with the same types
of sources. For example for German, we could access an updated list of terms
delivered by a specialized institute®, and for Polish and Hungarian, we downloaded
first a subset of ATC codes from Wikipedia.

! ATC stands for Anatomical Therapeutic Chemical Classification. See also
http://www.whocc.no/atc_ddd_index/ for more details.

2 See http://www.dfki.de/lt/onto/ and deliverable D2.12 for more details.

® http://www.dimdi.de/dynamic/de/klassi/downloadcenter/atcddd/version2014/
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Before publishing the data, we are consulting first the original author the ATC.OWL
model. Our aim is to deliver a high quality multilingual ATC ontology. This is even
more important as we discovered that TrendMiner is probably the first project in
delivering this kind of multilingual knowledge resource in the context of ATC.

Other (Spanish) lexical resources developed in the context of the eHealth use case are
described in D10.1 “Newly generated domain-specific language data and tools”.

3. Extensions to the political Ontology

The partners IPIPAN (Poland) and RILMTA (Hungary) contributed to various extents
to the WP7 use case, dealing with political topics. Therefore we aimed at extending
the language coverage of the existing ontology, which was designed in collaboration
between the W2 partner DFKI and WP7 partner SORA. But very soon, it appeared
that the first task consisted in extending the ontology in order to cover the country
specific political constructs, while a multilingual extension of the generic concepts
and shared classes was not an issue.

The Polish extension to the political ontology

The Polish ontology is consistent with the mainstream approach to the research of
social structure in social sciences, especially in regard to elite studies. First, it is
assumed that significant actors on Polish public (political) scene are all those that
have been institutionally based in Polish political and other public institutions — most
importantly: legislative, executive and judiciary. These are members of government,
deputies and juries. Second, it is assumed that the public actors form their own
communication networks within the public sphere. These actors are involved in the
public discourse. The data regarding most recognized journalists, reporters and other
opinion leaders is to be gathered. The third and last premise is that the public actors
may be identified by their relative significance, which is based on being reported by
media or public institutions involvement in the decision making processes in Poland.
In that regard, the clue representatives of think tanks, NGO’s, and private companies
were identified. We build the ontology by starting from the institutional point and
finish at the decision making part. In this we follow the principles that have been
guiding the generation of the first (Austrian) political ontology developed in
TrendMiner.

Approach to modelling

In was decided in the Polish TrendMiner team that we want to model not only the
current political scene but also its history. Decision was based on the assumption that
in the analysis e.g. of political tweets the history can have significant impact. For
example, it matters whether the author of a tweet about the government’s policy is a
former prime minister or a former member of the governing/opposition party. This
decision and the specificity of polish political scene have led to changes to the original
TrendMiner political ontology that are described below.

* Samuel Croset from the European Bioinformatics Institute Cambridge, UK. See also
the Github page: https://github.com/loopasam
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New data properties

Property

Description

current

domain: Election, range: boolean (to indicate
which election which formed the current
parliament),

dateFrom and dateTo

domain: PoliticalFunction, range: dateTime (to
indicate time span for which a given instance
exists)

endReason domain: PoliticalFunction range: string (reason
for which a person stopped to have a given
political function)

isLowerHouse domain: MemberOfParliament range: boolean

(to indicate whether an in- stance designates a
member of lower or higher house of parliament)

New object properties

Property

Description

hadMember

domain: Group or Organization, range: Person or
PoliticalFunction (to indicate past membership)

hasFunction

domain: Person, range: PoliticalFunction (to
indicate that a person has/had a given political
function)

Modified object properties

Property Description

hasMember range was changed from Person to Person or
PoliticalFunction

nickname domain was changed from Person to
NamedEntity

occursWith domain was changed from Political Actor to

Political Actor or Political Function

New annotations

Annotation Description

dateFromAnn to indicate time span for hadMember property
dateToAnn

New classes

Class Description

CurrentMemberOfLowerHouse

subclass of Politician restricted to individuals
how are members of lower house in current
parliament

CurrentMemberOfHigherHouse

subclass of Politician restricted to individuals
how are members of higher house in current
parliament

PartylnLowerHouse

subclass of Party restricted to parties whose
members are members of lower house in current
parliament
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PartylnHigherHouse subclass of Party restricted to parties whose
members are members of higher house in current
parliament

Table 1. The Polish Political Ontology: changes to the original TrendMiner
ontology

Polish political ontology in numbers

The generated ontology contains information about five elections to the Polish
parliament that took place since 1997. The earlier elections where omitted due to
significant incompleteness of data in the input database. We have gathered
information about 1866 people who held function of a member of parliament. 2949
such positions are described. A total of 41 parties existed in the recent history of this
political scene, eight of which exist in the current lower house of parliament. Five out
of those eight have their members in the higher house of parliament. This includes a
special case of non-attached members of parliament.

Sample queries

Parties that have members in current lower house of parliament:

party
and hasOrganization
some (’'party faction’
and hasMember some (’'member of parliament’
and isLowerHouse value true
and occursWith some
(Election and current value true)))

Members of current higher house of parliament, that are Platforma Obywatelska
party:

hasFunction some (inverse hasMember
some (inverse hasOrganization value PO
and occursWith some (Election and current value true)
and hasMember some (isLowerHouse value false)))

Data sources

1. The Sejm database — with all Polish MPs from 1991 until now was achieved from
Sejm (the lower chamber of the Polish parliament). It contained complete
information about all Sejm MPs and several cadencies of Senate, so it was semi-
manually supplemented with remaining records. The main source of the update
was (Kaleta, 2010).

2. Money.pl portal — contains information about Polish parliamentarians from every
cadency: http://www.money.pl/gospodarka/politycy/. Web pages was crawled and
data parsed by scripts. (see /trendminer/polish_parliament/money_pl).

3. Members of EU Parliament — since the Sejm database did not contain information
about Members of EU Parliament, this information was taken from Wikipedia:

— http://pl.wikipedia.org/wiki/Polscy _pos%C5%82owie_do_Parlamentu_Europe
jskiego_2004-2009

— http://pl.wikipedia.org/wiki/Polscy_pos%C5%82owie_do_Parlamentu_Europe
jskiego_2009-2014
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— http://pl.wikipedia.org/wiki/Polscy_pos%C5%82owie_do_Parlamentu_Europe
jskiego_2014-2019 (see /trendminer/polish_parliament/eu).
4. Various electronic newspaper sources (gazeta.pl, onet.pl, interia.pl,
polskatimes.pl, plotek.pl, salon24.pl, tvn24.pl) used to collect nicknames of
politicians.

The Hungarian extension to the political ontology

The base for this work was the revised political ontology as generated by the Polish
colleagues.

Additions reflect the model of our database of Hungarian politicians and parties
during the 2010 and 2014 Hungarian parliamentary elections and the 2014 European
Parliament elections. For the 2014 elections, both election nominees and seat holders
are represented.

All classes and properties were manually assigned a natural language label in
Hungarian (rdfs:label “...”@hu).

The following number of individuals was automatically added from RILMTA’s
database of parties and politicians related to the 2010 and 2014 Hungarian and EP
elections:

— 18 instances of Party

— 661 instances of Politician

— 899 instances of Nomination

New classes
Class Description
MemberOfHungarianParliament subclass of

MemberOfParliament; to
distinguish Hungarian MPs from
other national MPs

MemberOfHungarianParliament2010 subclass of
MemberOfHungarianParliament;
to represent MPs that were the
members of the Hungarian
Parliament in the 2010-2014
term

MemberOfHungarianParliament2014 subclass of
MemberOfHungarianParliament;
to represent MPs that were the
members of the Hungarian
Parliament in the 2010-2014
term

MemberOfEuropeanParliament subclass of
MemberOfParliament; to
distinguish EP members from
national parliament members

10
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MemberOfEuropeanParliament2014

subclass of
MemberOfEuropeanParliament;
to represent MPs that were the
members of the European
Parliament in the 2014-2019
term

Nomination

subclass of PoliticalControl;
class of instances to represent
nomination events that are
connector objects for nominating
parties (nominatedBy),
nominated politicians
(hasNomination) and elections
nominated at (hominatedAt)

ElectionHungarianParliament

subclass of Election; to
distinguish Hungarian
parliamental elections from
European and other national
parliamentary elections

ElectionEuropeanParliament

subclass of Election; to
distinguish European
parliamental elections from other
national parliamentary elections

New object properties

Property

Description

hasNomination

domain: Person, range:
Nomination; Property to link
Nomination instances to Person
instances, so Person, Party and
Election can be joined together:
Person x hasNomination n and n
nominatedBy p and n
nominatedAt e means "Person x
was nominated at Election e by

party p"

nominatedBy

domain: Nomination, range
Party; Relation between a
Nomination instance n and a
Party p: the person x that
hasNomination n was nominated

by p

nominatedAt

domain: Nomination, range:
Election; Relation between a
Nomination instance i and an
Election insance e: the Person
that hasNomination i was
nominated in election e

New data properties

Property

Description

11
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facebookPage

domain: NamedEntity, range:
xsd:string; URL of a facebook
page associated to NamedEntity
(e.g. Party or Politician)

abbreviatedName

domain: NamedEntity, range:
xsd:string; Official abbreviated
name of the entity (e.g. party
name abbreviations)

nameVariant

domain: NamedEntity, range:
xsd:string; A name variant for
the entit

New individuals

Property Description

Hungary

member of Country; created as a
value for the hasLocation object
property for e.g. political parties
(instances of Party) in Hungary

Election_Hungarian_Parliament_2010

member of
ElectionHungarianParliament;
instance representing the 2010
Hungarian Parliamentary
Elections

Election_Hungarian_Parliament_2014

member of
ElectionHungarianParliament;
instance representing the 2010
Hungarian Parliamentary
Elections

Election_European_Parliament_Hungary 2014

member of
ElectionEuropeanParliament;
instance representing the 2014
European Parliament Elections
in Hungary

Table 2. Hungarian Political Ontology: changes to the existing political ontology

Populating the Ontology: an Example

Example: Benedek Javor was a candidate for a seat in the Hungarian Parliament in
2010 nominated by LMP. In 2014 he ran for a seat in the European Parliament

nominated by EGYUTT-PM. He won both seats.

1. Add LMP and EGYUTT-PM as instances of Party, and add data properties for
name, abbreviatedName, facebookPage(s), plus an object property hasLocation

with Hungary:

12
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###  http://www.dTki.de/lt/onto/political. owl#LMP

:LMP rdf:type :Party
owl :NamedIndividual ;

:faceboookPage "https://www.facebook.com/pages/LMP/1706@5242969861" ,
"https://www.Tacebook.com/lehetmas" ;

:name "Politics can be different"@en ;

:abbreviatedName "LMP"@hu ;

:faceboookPage "httips://www.facebook.com/pages/Lehet-MsC3%Als-a-Politika/181887333185816" ;
:name "Lehet Mds a Politika"ghu ;

!hasLocation :Hungary .

Note: an entity can have more than 1 facebookPage.

###  http://www.dTki.de/1lt/onto/political. owl#EGYUTT-PM

(EGYUTT-PM rdf:type :Party ,
owl :NamedIndividual ;

:name "Egyitt 20814 Mozgalom"@hu ;
: faceboookPage "https://www.Tacebook.com/egyuttkorszakvaltok" ;
:abbreviatedName "EGYUTT-PM"ghu ;

rhasLocation :Hungary .

2. Add Benedek Javor as a new instance of Politician and add data properties
firstName, lastName, facebookPage. He is also an instance of both
MemberOfHungarianParliament2014 and MemberOfEuropeanParliament2014
because he held both seats:

##  http://www.dfki.de/1t/onto/political.owl#lavor_Benedek
:Javor_Benedek rdf:type :Politician ,
:Member0fEuropeanParliament2@ld ,
:MemberOfHungarianParliament2018 ,
owl :NamedIndividual ;
:lastName "Jdvor" ;

:firstName "Benedek" ;

:faceboookPage "https://www.Tacebook.com/javorbenedek" .

3. Create a new Nomination instance representing his 2010 nomination, using
nominatedAt and nominatedBYy to mark the election campaign and the nominating

party:

###  http://www.dfki.de/1t/onto/political. owl#Nomination_Javor_Benedek_hu_2018

:Nomination_Javor_Benedek_hu_2818 rdf:type :Nomination ,
owl :NamedIndividual ;

:nominatedAt :Election_Hungarian_Parliament_2010 ;

:nominatedBy :LMP .

13
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4. Create a new Nomination instance representing his 2014 nomination like above:

## http://www.dfki.de/1t/onto/political. owl#omination_Javor_Benedek_eu_2014

!Nomination_Javor_Benedek_eu_2014 rdf:type :Nomination ,
owl :NamedIndividual ;

:nominatedBy :EGYUTT-PM ;

:nominatedAt :Election_European_Parliament_Hungary_2814 .

5. Add hasNomination data properties for Benedek Javor linking him to his
Nomination instances:

##  http://www.dfki.de/1lt/onto/political.owl#lavor_Benedek

:Javor_Benedek rdf:type :Politician ,
:Member0fEuropeanParliament2@ld ,
:Member0fHungarianParliament2010 ,
owl :NamedIndividual ;

:lastName "Jdvor" ;
:firstName "Benedek" ;
:faceboookPage "https://www.Tacebook.com/javorbenedek" ;

rhasNomination :Nomination_Javor_Benedek_eu_2814 ,
:Nomination_Javor_Benedek_hu_2618 .

We have been describing in some details the steps that were necessary in order to
obtain a joint ontology, but which is still giving place to the description of country
specific elements. Concerning the language coverage: as for the ATC ontology, use
have been made of the rdfs:label property in order to enter the terminology associated
to each class. A script has been implemented in order to add the labels in all the
language implied (German, Polish and Hungarian) in the case of shared classes,
ensuring thus multilingualism at this level. In the case of the country specific classes,
only monolingual labels are available for the time being, but this will be updated. We
foresee the publication of our integrated and multilingual political ontology on the
TrendMiner page for the 1% of December 2014. As for the multilingual ATC
ontology, we are not aware of any multilingual knowledge source that is describing
various political systems in the way TrendMiner has been developed it. The 2
screenshots below in Figure 2 and Figure 3show the aspects of the extended political
ontology, where the multilingual extensions within the rdfs:label properties can be
observed. The reader can also see how the temporal information has been
incorporated. We are now populating the ontology with the new members of the
Austrian Parliament and will then go for the final integration of all sub-ontologies (the
political system of Austria is not included in the version shown in this deliverable,
also for reason of place. In fact we still didn’t decided if we should have one file with
the country-specific ontological elements, or rather to have one file with the common
elements and point from there to file with the owl/rdf description of the country
specific political systems.

14
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The reader can see how we integrate here the temporal information.
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4. Polarity Lexicons

Chapter 5 of the deliverable D2.3.2 “Multilingual resources and evaluation of
knowledge modelling - v2” describes how a generic polarity lexicon German has been
generated on the basis of various previously existing lexicons.

As a next step we modelled the entries of this generic lexicon in order to be compliant
to the increasing Linguistic Linked Open Data® cloud, using for this the Ontolex
codification, which is the result of a joint work of a W3C community group®. And as
we already integrated the MARL model’ in the TrendMiner federated ontologies for
supported the description of opinions on relevant entities in the TrendMiner use cases,
the next logical step seemed to us to combine the use of the Ontolex formal
representation of lexical entries and the MARL model. In this we entered in a close
cooperation with the (now finalized) project Eurosentiment®, which is going for a very
similar strategy.

Our work consisted in providing a representation of the lexical data using as much as possible
information that is available in external resources, like the [SOcat registryg, and our
ontological model for the representation of polarity data. Below, we just display an excerpt of
the description of the entry “fehler” (error):

:LexicalSense_Fehler
rdf:type lemon:LexicalSense ;
rdfs:label "fehler"@de ;
lemon:reference <http://wiktionary.dbpedia.org/page/Fehler-German-Noun-1de> .

:Opinion_Fehler

rdf:type skosxl:Label , :lemma ;

rdfs:label "Fehler"@de ;

hasOpinionObject :0pinion_Fehler_2 , :0Opinion_Fehler_3 , :Opinion_Fehler_4 ,
:Opinion_Fehler_1 ;

:hasPoS <http://www.isocat.org/rest/dc/1333> ;

skosxl:1literalForm "fehler"@de .

:Opinion_Fehler_1
rdf:type :0Opinion_Object ;
rdfs:label "Fehler"~~xsd:string ;
op:assessedBy <http://tutorial-topbraid.com/lex_tm#german.lex> ;
op:hasPolarity op:Negative ;
op:maxPolarityValue "1.0"~*xsd:double ;
op:minPolarityValue "-1.0"~"xsd:double ;
op:polarityValue "-0.7"~"xsd:double .

Figure 4: The RDF, SKOS-XL and lemon representation of the entry, with a link to an ontological
framework representing polarity information. The various polarities given by the various sources are
represented as “OpinionObjects”. The prefix “op” is representing the polarity ontology of TrendMiner

> See http://linguistics.okfn.org/resources/llod/ for more details.

® See http://www.w3.org/community/ontolex/ for more details.

7 See http://www.gi2mo.org/marl/0.1/ns.html for more details.

& See http://eurosentiment.eu/

% See for example http://www.isocat.org/rest/dc/1333 for our selected ISOcat entry for the pos “noun”.
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Very recent work was then dedicated in linking Polish and Hungarian polarity
lexicons available in the TrendMiner consortium to this representation, and to make
use of the Ontolex “TranslationVariants” property for marking multilingual
equivalents to the German entries encoded so far in our first version of the
combination of Ontolex and the opinion ontology. As such our approach is thus again
ensuring a close linking of multilingual lexical/terminological data by means of
formal representation languages in an ontological context.

The final version of our multilingual polarity lexicon will be published on the
TrendMiner page on the 1% of December 2014, after a last review depending on the
final release of the Ontolex specifications.

5. Relevance to TrendMiner

Data described in D2.4 are crucial for most scientific and technological objectives of
the project, i.e.:

1. Delivered ontologies and lexical data were integrated in TrendMiner, i.e. the
political and medical use cases providing means for discovery and tracking of
events, trends and attitudes, their development over time, in various media (social
networks, blogs, electronic media) and different project languages (English,
German, Hungarian, Polish, Spanish).

2. Delivered data (e.g. political ontology) have been multilinguality aligned which
will lower the adaptation costs of existing ontology-based information extraction
methods.

3. Developed resources (such as instances of the Polish Political Ontology or
medical data provided by UC3M) vere actively used for temporal analysis of
media streams, offering valuable models of correlations between the text and the
changes over time, e.g. political attitudes, popularity polls or tracking drug effects
in social media.

4. TrendMiner multilingual ontologies turned out to be basis of the real-time data
collection, analysis, summarisation, and search infrastructure over stream media in
multiple languages.

5. All methods have been developed by involving key stakeholders from project
focus groups. In case of political science, the Political Ontology has been created
by representatives of the sociopolitical research community, taking into account
the formal constitutional order (with three branches of political power: legislative,
executive, judiciary and supplementary institutions) which results in completeness
of the formal system.

Relation to other workpackages

D2.4 provides content related to the following TrendMiner workpackages:

e D5.3.2: Real-Time Stream Media Processing Platform and Cloud Based
Deployment — V2 provides implementation of the cloud-based stream media
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processing platform which integrates lexical and terminological data described in
D24

e D5.5: Deployment of Web services for new cases provides information about
Web services making use of ontologies and lexicons described in D2.4

e D6.3: Application final results provides a Web-based prototype for multilingual
trend mining and summarisation for financial decision support which makes use
of the ontological data described in D2.4

e D7.3: Application final results provides the key web-application for gathering
multilingual political trends and summaries which was constructed using political
ontology and sentiment data described in D2.4

e DO9.1: Integration of annotation generated by annotation tools contains
detailed information of linguistic processing chains using lexical and
terminological data described in D2.4

e D10.1: Harmonization of new languages contains further information on
resources, NLP tools, corpora and evaluation of project ontologies and
terminological data cross- and multilingually harmonized within D2.4.
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