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1. Introduction

Papyrus intends to bridge the semantic gap between cultural heritage collections and their historical
attributes, as expressed in news archives. To this end, ontologies have been advocated as a means of
semantic interoperability support between distributed applications and services by providing formal
conceptualizations for specific domains. Ontologies are expected to play an important role in deriving
the appropriate level of new knowledge from what already exists in news archives.

Historians using Papyrus will be interested in retrieving news items across the news agencies of more
than one country. Thus, the news archive content we work with is multilingual, creating the need for
ontology models that will be able to function seamlessly across many languages. Moreover, the news
archive content covers a large time-span, resulting in differences and changes in language and
terminology between different time periods and countries. Therefore, the creation of an ontology with
temporal characteristics that accommodates for the changes in terminology is a significant technical
challenge.

To address these needs, in Papyrus we developed two ontologies that model our domains of interest,
in particular, our objective was to model: (a) the news professionals’ perspective on the multi-media
and multilingual news archives and (b) the viewpoint of historians on these archival data. The
resulting News and History ontologies are breifly documented in the present document.



Documentation on Papyrus Ontologies papyrus

2. History Ontology

The History ontology is a fundamental knowledge base for Papyrus, as it implements several
innovative research contributions developed in the framework of the project. These contributions
address the following challenges:

- Simulation of the historical research method. Papyrus platform is meant to be a novel digital
information retrieval tool providing an effective way to access archival material, in a manner
tailored to the historians’ needs. Therefore, our primary goal was to represent the knowledge
categories used by historians when they carry out their research (see section 2.1).

- Representation of entity evolution. Another challenge in modelling history domain is modelling
how the entities evolve over their lifetime. An example is the term “biotechnology” which has
changed in meaning and names many times within the 20th century. Biotechnology as a
concept and scientific discipline has progressed from food technology and fermentation to
genetics and biomedical engineering. Time is an important factor as the assignment of time
periods, in some cases not having exact limits, is essential for describing this evolution of
concepts. Another problematic dimension is representation of evolution between entities,
where several different may become one (consider for example the West Germany and the
East Germany becoming one country), or one entity can evolve into a new one (Germany was
an empire in 1871-1945, and then a republic). See sections 2.2 and 2.3 elaborate on our
modeling solutions to these problems.

- Multilingualism. The issue of multilingualism or, generally speaking, terminology evolution, in
the context of a digital repository providing access to archival content of different countries
and in different languages is particularly important for historical research. One dimension of
the problem is related to the fact that a term may have been introduced in different time
points in different languages. For example, “biotechnology” has undergone different
development paths in German-speaking and English-speaking countries. In German-speaking
countries, there were two terms with different connotations used to refer to the
“biotechnology” term, i.e., “biotechnik” (biology-based technology) and “biotechnologie”
(microbiology and fermentation), while in English the term “biotechnology” was generally
used. See details in section 2.4.

2.1. General Concept Hierarchy: CIDOC Concept Reference
Model

Our history ontology model was built on the CIDOC Conceptual Reference Model (CRM) [1]; thus, the
ontology tree contains the same basic classes, as shown in Figure 2-1. For guidelines on populating
the basic model with various domain-dependent entities, one may refer to the documentation [1].

In Papyrus, we introduced several generic and domain-specific entities from the two target domains of
the project:

- Biotechnology and biomedical technology;
- Renewable energy with emphasis on wind power.

For instance, one can find the list of the important people in these domains (Figure 2-2). Note, that
the figures from Papyrus browser used in this document display label values of entities, not their
actual ontology ids. This design decision was made to facilitate the perception of the ontology by the
final user by showing names of varied concepts or instances in a user-friendly way without
underscores and namespaces. For instance, the concept “cidoc_crm:E77.Persistent_Item” is displayed
as “Persistent item”.
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2.1.1. Historiographical issues

Special interest in the History ontology is given to the concept “Historiographical issue”, which
represent abstract categories of importance for historians in their research in the field of science and
technology.

In order to formalize these categories, our historian partners analyzed the subject classification of two
relevant societies, the History of Science Society! with its journal “ISIS” and the other is the Society
for the History of Technology? with its journal “Technology and Culture”.

The historians combined the two subject classifications, selected a set of inclusive subjects, and
clustered them in the following six sets:

1. change in science/technology,
2. institutions,

3. research and development,

4. controversies and disputes,

5. popularization, and

6. ethics.

In order to employ the identified subject clusters in the ontology, we adopted them as instances of a
new class “Historiographical issue”, modelled as a subclass of E55.Type class of CIDOC CRM. See an
example of such issue in Figure 2-3.

1
History Ontology - History Instances - History Properties -
- ey
3 Conceptual object i Instance Name « Property = Value
Controversy Academic disciplines has narrower term Discipling formation
Future Academies has narrower term Change in technology
Infi it bject .
 J normation ob Avrtifacts has narrower term Environmental history
Metaphor . .
. Authority of science has narrower term Academic disciplines
Term Association
= Type Awards has narrower term Change in science
Domain Big science has narrower term Experiments and experime. .
Historiographical issue Biological diversity has narrower term Scientific communities
] Language - Change in science has narrower term Discovery in science
4 @ Material Change in science and technology has narrower term Professions and professio...
Mationality )
Race Change in technology has narrewer term Artifacts
Conferences and meetings label Change in science and tec...
H Occupation area
o Physical thing Congresses type Historiographical issue
Place A
=
# & Temporal entity - K 4 Paget ofs| b b K 4 Page1 oft [ [
|

Figure 2-3: Historiographical issue instances in Papyrus browser

For representing hierarchical relations between instances of historiographical issues we used CIDOC
properties: “P127.has_broader_term” and “P127I.has_narrower_term”. For instance, the example in
Figure 2-3 shows that the issue named “Change in science and technology” includes several more
specific issues, such as “Discipline formation”, “Discovery in science”, “Artifacts” and others.

Moreover, a historiographical issue can be related to other entities of the ontology by means of a
property “P2l.is_type_of”. This mechanism is adopted from CIDOC to create alternative classifications.
For instance, in Papyrus we specified that the “Ethics” issue is related to “Law"” and “Religion”.

2.2. Representation of Time Intervals

In the historical context, temporal references cannot often be specified by exact time notation.
Consider, for example, such references as “the beginning of the 80s'’, “Atomic Age™ or “after the

! http://www.hssonline.org

2 http://www.historyoftechnology.org/
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industrial revolution”. Therefore, in Papyrus history ontology we need to provide a proper mechanism
for dealing with such fuzzy time specifications.

For this purpose, we proposed a new data model for temporal information supported the Papyrus
ontology editor called TrenDS. In this model, time is represented in terms of fuzzy intervals. An
interval is a continuous period in time represented by two time points, its beginning and its end, which
in turn are represented as intervals:

[[bb,en],[be,ee]],

where the four values are specific time points in form of 8 digits for an interval of the beginning of
some event [bb, eb] and for the end of this event [be, e€],

Thus, any entity or attribute in the ontology may be assigned an interval of its validity, by specifying
the values for four time properties: “time:bb”, “time:eb”, “time:be”, “time:ee”. In the trivial cases, the
values of bb=en, be=ee, for instance when one needs to specify an interval between two exact dates
[22/06/1942, 09/05/1945]. Another possibility is when all four values are equal, if the whole validity
interval is exactly one day like [1/1/1908].

This notation allows expressing supports complex intervals like “20 century” and supports universal
dates like, “now” and “always”, where “"Now" is encoded as an interval close to the maximum positive
integer number, and “Always” is encoded as the interval spanning from maximum negative to the
maximum positive integer.

For instance, the time interval shown below corresponds to the date [1908 year, Now], e.g. the
interval of its beginning spans from 01/01/1908 to 31/12/1908 and its end is some point in time after
that.

<time:bb rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string">19080101</time:bb>
<time:eb rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string">19081231</time:eb>
<time:be rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string">2147483644</time:be>
<time:ee rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string">2147483647</time:ee>

“Always” is encoded in the ontology as an interval between two extremes of integer:

<time:bb rdf:datatype="http://mww.w3.0rg/2001/XMLSchema#string">-2147483648</time:bb>
<time:eb rdf.datatype="http://www.w3.0rg/2001/XMLSchema#string">-2147483648</time:eb>
<time:be rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string">2147483647</time:be>
<time:ee rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string">2147483647</time:ee>

Some more examples on time representation can be found in the Manual [2].

2.3. Representation of Entity Evolution

To represent the evolution relationship between entities [3], the ontology instantiates these properties
by means of five evolution properties: “join”, “merge”, “detach”, “evolve”, “retract” and a “partOf”
property.
Evolve.

The evolve operator is specified between two entities which have consequent intervals i.e. el.eb =
e2.be. In this case, the system inserts “evolve” relationship between el and e2 and assigns the
lifespan [el.eb,e2.be] to it.

Merge.

In case of entities merging the first entity’s lifespan must be with the lifespan of the second one. The
system creates a relation “merge” between those entities for the time point el.ee (when the first
entity ceased to exist).

Detach.
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The detach operators requires the second entity’s lifespan to be within the first one and the system
creates a “detach” relation for the time point e2.bb (when the detached entity appeared).

Join.

To create a “join” between two entities it is necessary to have an overlap of entities’ life spans. In that
case, the system inserts two attributes: one “join” relation between these two entities for the time
point of join (specified by the user) and “partOf” relation with the lifespan from the time of join
creation to the end of the shortest entity (among these two given).

Retract.

In case of retract, the system checks whether there has been already created a join, of so than it just
breaks the lifespan of the existing “partOf” (till the moment of retract creation) and moreover inserts
a “retract” relation with the time of its creation (specified by the user). If there are no existing
“partOf”s for these two entities, the system notifies about an error.

There are several naming conventions which the system follows during the evolutionary management:

1. Due to the fact that there can be several “partOf’s between any two given entities, the
system creates a “partOf” relation with the suffix which is simply a concatenation of the name
“partOf” and its time interval without brackets and commas (e.g. partOf31121901Now).

2. All the “#” symbols in namespaces (except the first occurrence) are replaced with
“"NUMBER_SIGN". The system is responsible for the automatic replacement of this symbol.

3. The white spaces in URIs are replaced with “WHITE_SPACE” sequence. The system is
responsible for the automatic replacement of this symbol.

For instance, if “Biological_Engineering” contains the following information:

<rdf:Description rdf:about="http://www8.informatik.uni-
erlangen.de/IMMDS8/Services/cidoc_crm/cidoc_crm_4.2.4_owl_dl.owl#Biological_Engineering">

<...>

<join xmIns="http://disi.unitn.eu/dkm/evolution#" rdf:resource="http://www8.informatik.uni-
erlangen.de/IMMDB8/Services/cidoc_crm/cidoc_crm_4.2.4_owl_dl.owl#Biotechnology"/>

<partOf31121969Now xmins="http://disi.unitn.eu/dkm/evolution#"
rdf:resource="http://www8.informatik.uni-
erlangen.de/IMMDS8/Services/cidoc_crm/cidoc_crm_4.2.4 _owl_dl.owl#Biotechnology"/>

</rdf:Description>

And in addition, the ontology contains two related entities:

<rdf:Description rdf:about="http://disi.unitn.eu/dkm/time#http://www8.informatik.uni-
erlangen.de/IMMDS8/Services/cidoc_crm/cidoc_crm_4.2.4 owl_dl.owINUMBER_SIGNBiological_Engineeringhttp:/
/disi.unitn.eu/dkm/evolutionNUMBER_SIGNjoinhttp://www8.informatik.uni-
erlangen.de/IMMDS8/Services/cidoc_crm/cidoc_crm_4.2.4 owl_dl.owINUMBER_SIGNBiotechnology">

<time:bb rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string">19600101</time:bb>
<time:eb rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string">19600101</time:eb>
<time:be rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string">19691231</time:be>
<time:ee rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string">19691231</time:ee>
<p3:Type rdf:resource="http://disi.unitn.eu/dkm/entity#Entity"/>

</rdf:Description>

<rdf:Description rdf:about="http://disi.unitn.eu/dkm/time#http://www8.informatik.uni-
erlangen.de/IMMDB8/Services/cidoc_crm/cidoc_crm_4.2.4 owl_dl.owINUMBER_SIGNBiological_Engineeringhttp:/
[disi.unitn.eu/dkm/evolutionNUMBER_SIGNpartOf31/12/19699Nowhttp://www8.informatik.uni-
erlangen.de/IMMDS8/Services/cidoc_crm/cidoc_crm_4.2.4 owl_dl.owINUMBER_SIGNBiotechnology">

<time:bb rdf:datatype="http://www.w3.0rg/2001/XMLSchemat#string">196991231</time:bb>

-10-
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<time:eb rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string">196991231</time:eb>
<time:be rdf.datatype="http://www.w3.0rg/2001/XMLSchemat#string">2147483644</time:be>
<time:ee rdf.datatype="http://www.w3.0rg/2001/XMLSchemat#string">2147483647</time.ee>
<p3:Type rdf:resource="http://disi.unitn.eu/dkm/entity#Entity"/>

</rdf:Description>

Combination of these properties specifies that Biological_Engineering has a “join” relationship in
relation to Biotechnology at time point of joining equal to 197 decade” (from 01/01/1960 to
31/12/1969), and ending point is “Now".

User-friendly specification of evolution relationships is supported by the Papyrus Ontology editor; the
guidelines can be found in [2].

2.4. Multilingualism support through the representation of
Polysemous Terms

One of the key requirements for the Papyrus system was the implementation of a multilingualism
model, given that the historians pose queries containing terms in their mother tongues.

To this end, we developed a model that includes: (a) a class “MultilingualTerm” (subclass of
“E73.Information_Object”), which specifies a term name, and (b) “TermAssociation” (subclass of
“E28.Conceptual_Object”), which associates the term with an ontology entity and carries the details
on the context of the association.

The idea is that every term value is associated to some real world concept, which is generic and
independent of any language or any other factor. The term, however, is associated to the concept
only under certain conditions that are determined through a set of parameters representing a context.
The context dimensions that the ontology developer can specify are represented as properties of the
TermAssociation concept named as follows:

e has_language of range “E56.Language”, which specifies the language of an association,

e used in _place of range “E53.Place”, which specifies a location where the term is used,
because even within the same language the terminology can develop in a different way
depending on the location (e.g., the word “truck” in American English refers to the same thing
as the word “lorry” in British English),

e has_historiographical_issue of range “Historiographical_issue”, which can be used to relate
the term with a specific historiographical issue that specifies cultural or social conditions,

e has_time of range “E4.Period”, which contains the validity interval for a term, for instance
what was called in the middle of 20" century an “electronic brain” in English is now referred
to as “computer”.

e has_application_domain of range “Domain” (subclass of E55.Type), for instance, philosophy,
databases, or biotechnology,

e has_dialect of range “Dialect” (subclass of “"E56.Language”) ,

e has_formality of range “Formality” (subclass of “E73.Information_Object”), which can range
from Very_formal, Formal, Neutral, Informal, and Very_informal.

e has_diatype of range “Diatype” (subclass of “E56.Language”), which is the language variation,
determined by its social purpose, under which the association is valid. It mainly relates to the
channel of communication, such as spoken, written or signed.

e has_confidence of range float is a confidence score from 0 to 1. Confidence scores may be
used in situations where a real-world entity can be assigned different terms even within the
same context.

-11-
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e has_entity of range “rdf:Class”, which defines a relationship between the term association and

one or more entities of the ontology.

e has_term of range “MultilingualTerm”, which defines a relationship between the term

association and a multilingual term.

Figure 2-4 shows a sample term association.
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3. News Ontology

Whereas the History ontology represents an ‘interface model’ for Papyrus users, the News ontology is
meant to store and annotate information about news items and their content. For the needs of
Papyrus project, we needed to integrate two different parts in the ontology: (a) the modelling of the
format in which news items are produced by the main news agencies, the NewsML-G2 format of the
IPTC 0, and (b) semantic concepts carried by the news items and their instances of interest for
Papyrus to match with the history ontology.

3.1. NewsML-G2 Constructs

In order for the News ontology to be useful for retrieving news content from news agencies, it
conforms to existing news exchange standards, with more prominent the one designed by IPTC3,
NewsML-G2.

The following subsection briefly overviews main classes adopted into the News Ontology from
NewsML-G2 standard. During News Ontology development, we manually converted all of the classes
listed below and their properties from into OWL format, and computationally convert the IPTC G2
vocabularies used to describe the news into ontology instances by using SKOS vocabularies.

3.1.1. The notion of Item

Issued from the NewsML-G2 specifications, the abstract Anyltem class sits at the top of the news
agencies produced items hierarchy. Four derived classes are defined in the architecture: Newsltem
(which holds news content, i.e., the common sense of a news), Packageltem (which holds structured
packages of news content, basically texts and pictures), Conceptitem and Knowledgeltern (which both
hold information about one of more concepts associated with news).

Note that other kinds of objects may be defined by individual IPTC standard Working Groups. In the
present document, we call J/tem an instance of a class derived from Anyltem.

The following diagram represents a high level class diagram of the News Architecture.

Anyltem

Newsltem Packageltem Conceptltem Knowledgeltem

Figure 3-5. High level view of the AnyItem class and its derived classes

3.1.2. The notion of controlled value and concept

One characteristic of modern news handling is the richness of the metadata associated with news.
The more extensive the metadata is, the more useful the news content. It is therefore recommended
using controlled values for most properties of an Item, i.e. values belonging to controlled
vocabularies.

The term controlled vocabulary (acronym CV) is a generic term which encompasses what is commonly
referred as coding scheme, taxonomy, thesaurus, dictionary, lexicon etc. Such controlled vocabularies
have all something in common: a term — or code — is defined in a scheme. The news model defines a
term as language independent, and identifies a scheme by an URI, which constitutes the globally

3 http://www.iptc.org

-13-
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unique identifier of choice in the Semantic Web. Therefore a controlled value takes the form of a
logical pair {scheme URI, code}.

A term in a controlled vocabulary is a formal notation for a specific imaginary concept (e.g. sports or
politics, love or harm raised) or real-world entity (e.g. Paris, Microsoft or Albert Einstein). Accordingly,
these are called concepts, and are split logically in two groups: abstract concepts and named entities
(specific people, organisations, locations, events, objects, and others).

Abstracts concepts come from IPTC standards and are more static than named entities. The are used
to qualify the news content or specify administrative categories of theses news. We also add the
history ontology concepts.

The named entities are extracted from the content. They are constituted by the name of persons,
places, organisations, events, placed on a simple and classical taxonomy.

Moreover, we have a concept class of lexicon controlled concepts, the slugs. The slugs are a set of
keywords describing the content of the news. Most of the time, the slugs contain concepts (mostly
related to IPTC categories), named entities, and are a free field.

A news item has a rich set of metadata, for instance a subject attribute: the subject of a news item
may be a theme (Cloning), a location (Seoul), an event (press-conference), a person (Hwang Woo-
suk), etc.

At a conceptual level, there is therefore a set of relationships (expressed as properties in this
document) between the Anyltem class and the Concept class (the class of metadata values).

Metadata value

Anyltem »  Concept
Document 1.*

Figure 3-6: High level view of the relationships between AnyItem and Concept

3.1.3. The notion of AnyItem

Anyltem is a pure abstract class. An instance of a class deriving from Anyltem holds all properties
necessary to the proper management of any content is a news workflow.

- The Newsltem class is a specialization of Anyltem. A newsltem object - instance of the class
Newslitem - allows for managing news content and associated metadata.

- The Packageltem class is a specialization of Anyltem. A packageltem object - instance of the
class Packageltem - allows packaging news items in a structured way. The Packageltem class
shares NewsContentMetadata with the Newsltem class. In order to follow a composite
pattern, a pure abstract AnyGroupComponent class is defined, with two sub-classes: Group
and ItemReference.

- The Conceptitem and Knowledgeltem classes are specialization of Anyltem. A conceptitem
object — i.e. an instance of the class Conceptitem - holds information about one abstract
concept or named entity. A knowledgeltem object — i.e. an instance of the class
Knowledgeltem - holds information about several abstract concepts or hamed entities.

- The NewsMessage class is a specialization of Anyltem. A newsMessage object - instance of
the class NewsMessage — facilitates the transmission of NAR Items on a broadcast or
multicast network.

3.2. Annotation Model

The existing NewsML-G2 constructs were extended for the needs of Papyrus. The historians approach
the content of a news item from a different angle than the journalist-author of this item. To this end a
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combination of content analysis techniques and manual modeling taking into account user needs was
undertaken, resulting in a richer model, where named entities have been introduced, as well as
important news item concepts.

In this model, shown in Figure 3-7, each news item is identified by its URI and can have a list of
related topics that may contain: themes - those established by the IPTC categorization [10] to be
respected by the news agencies when annotating their news content, as well as domain-dependent -
and terms, such as named entities (Person, Organization, Location and several additional types),
concepts (other objects or notions), or slugs, i.e., terms defined as relevant to the IPTC subjects. In
turn, each term can be defined by a set of keywords.

This work has been undertaken for the two main domains that Papyrus focuses on:
® Biotechnology and biomedical technology

® Renewable energy with focus on wind power.
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News Item anyURI

relatedem

Topic
T String
terms keywords
Theme Term Keyword

I_T—\ [ t I I

IPTC News Papyrus Entit Concept
Theme Theme y Evaluation

Slug

Figure 3-7: News ontology model for annotating news items

In more detail, 7opic, Theme and 7erm are abstract concepts in this model, their underlying concepts

are:

IPTCNewsTheme. In the News ontology we adopted those IPTC categories that can be
important for two application domains of Papyrus: biotechnology and renewable energy. To
do so, the AFP (Agence France Press) experts manually selected a subset of IPTC topics that
may contain information pertaining to either Renewable Energy or Biotechnology areas. As a
result, 280 instances of this class have been included in the News ontology.

PapyrusTheme. In order to represent more specific domain knowledge that is not represented
by the IPTC categories, we created a new class PapyrusTheme. All domain-related topics have
been represented as instances of this class, starting from the two main topics of interest:
Renewable energy and Biotechnology, and then their subtopics, such as Cloning, Stem cells,
Hydrogen energy, Environmental protection, and others. In order to support is-a relations
between the instances, we exploited skos:broader and skos:narrower properties. Where
relevant, we also linked IPTC news topics to one of Papyrus domains using skos.:sameas

property.

Entity. The news ontology was largely populated with varied types of named entities.
Moreover, those entities were provided with corresponding keywords in three languages:
English, French and German.

ConceptEvaluation. Instances of this concept are used to group single keywords under one
entity, for instance, several keywords like “wind park”, “wind parks”, “wind power plant”,
“wind plants” and others are combined into one ConceptEvaluation instance with ID =

Concept_WindEnergy_00234.

Slug. This construct is inherited from IPTC categorization, where each IPTCNewsTheme can
be assigned one or more slug, i.e., relevant terms.

Thus, a (Papyrus or IPTC) theme instance can be related to a set of Entities, ConceptEvaluations
or Slugs by means of “terms” relationship, where these are defined by sets of keywords.

3.3. Multilingual Named Entities

The News ontology has a rich taxonomy of named entities that extends the usual three classes —
Organization, Location, Person; see Figure 3-8. The Location class of entities is represented by
“GeoArea” concept, while Person and Organization are grouped under a more general concept
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called “Party”. Apart from these common types of entities, we added a concept of “Event”,
“Landscape”, and “POI"” (Point of interest) that includes, for instance, monuments.

v Enity
v Evert

| 2 Astronomical_phenomenon

| 2 Avard
Breakthrough_or_Sciertific_discovery

| 2 Climate_phenomenan
Economic_boom

| 2 Geological_phenamenan
Honarary_degree

| 2 Human_cauzed_disasters

v

Life_phenamenan
| 2 Meeting
v Geobres
City
Continent
Courtry
CountryGrauping
District
Forest
MountainRange
Planet
Plateau
Province
Yalley
| 2 WiaterBody
b J Landscape
Farming_land
> Mauntsin
| 2 Fural
Seaside
| 2 Lrban
b J Party
| 2 Qrganization
Person
> POl

Figure 3-8: Snapshot of the named entities taxonomy

Many of the named entities in the News ontology are assigned corresponding keywords in three
languages (English, French and German). The language is specified by “xml:lang” attribute of a
keyword’s value. See, for instance, this Location entity:

<Country rdf:ID="Country_00065">
<keywords>
<Keyword rdf:ID="Name_de_00667">
<value xml:lang="de">Tschechien</value>
</Keyword>
</keywords>
<keywords>
<Keyword rdf:ID="Name_fr_00612">
<value xml:lang="fr">Republique tcheque</value>
</Keyword>
</keywords>
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<keywords>
<Keyword rdf:ID="Name_Country_00522">
<value xml:lang="en">czech</value>
</Keyword>
</keywords>
<keywords>
<Keyword rdf:ID="Name_Country_00128">
<value xml:lang="en">czech republic</value>
</Keyword>
</keywords>
</Country>
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4. Conclusions

This document provides a concise documentation to Papyrus ontologies of News and History domains.
We described the main constructs and modeling solutions used in the two ontologies accompanied by
the corresponding examples.
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