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Outline

1. Available representation models
e RDF(S), OWL
e SKOS & SKOS-XL

. Is this enough? What is the evolution?
2. Latest trends

e lemon: representing rich linguistic descriptions (lexical,
terminological, etc.) relative to ontologies and linked data

3. Ontology localization



RDF(S) Labels

RDF(S), OWL

ifrs:FinancialAssets rdfs:label . “financial assets” @en




RDF(S), OWL Example

‘ Inferred class hierarc:hy rI:IassAnnn:-tati-:lm |/|:|ESS Uzage |

Azzerted class hierarchy |

Annotations

Source
rhing - “Water Framework Directive. European Linion" g&en
Cuenca_Hidrografica provenance
Fenameno_hidrografico "River - Water Framewark Directive. European Union"i@en
Y-S Aguas
g . provenance
V£ Aguas_Continentales . .
' Aguas Subterrineas Curso de agua pnr?mpal - Catalogo de fenomenos.
; — Frovecto GEOALEX @es
VS Aguas_Supetrficiales
V£ Aguas_Corrientes it
.. ..... Aguas_Corriente "Rio - Directiva Marco del Agua. Union Europea”@es
v-©Aguas_Corriente comment
: l" ----- Arroyo B2 "A body of inland water flowing far the maost part on the
- Claciar i surface of the land butwhich may flow underground far part
> C'Rio of its course."i@en
O Torrente T
> @ Corriente "Masa de agua continental que fluye en su mayor parte
B2 AgUuas Quietas sobre la supetficie del suelo, pera que puede fuir hajo
- Aguas_de Transicié tierra en pare de su curso"@es
Masa_de_ Agua_ Arti label
= 8urgencias "River'@en
Estanque Salade
Fuente_Salada . o
Lago Salado — Curso de agua principal” @es
Manantial Salado label

...... Aguas Dulces — "Curso fluvial @es



e SKOS—Simple Knowledge Organization System— model for expressing the
basic structure and content of concept schemes such as thesauri,
classification schemes, subject heading lists, taxonomies, folksonomies,
and other similar types of controlled vocabulary?.

[ ‘Economic policy’ 2

skos:prefLabel ‘Economic cooperation’

skos: prefLabel
__—» ‘Economic co-operation’

skos:broader

‘Includes cooperative measures
in banking, trade, industry etc.,
between and among countries.’

‘Interdependence’

skas: prefLabel

skos:related kos:narrower
N 4skos:prefLabel
skos:narrower N\
\ [ ‘Economic integration” |
kos:narrower skos:prefLab\e:
skos:narrower\.‘| ‘European economic cooperation’ |
skos:prefLabel

| ‘European industrial cooperation”’

skos:prefLabel

prefix skos: <http://www.w3.0rg/2004/02/skos/core# > |

[‘Industrial cooperation’|

1 http://www.w3.0rg/2004/02/skos/specs
2 http://www.mkbergman.com/date/2007/05/



SKOS Labels

RDF(S), OWL

ifrs:FinancialAssets rdfs:label . “financial assets” @en

rdfs:SubPropertyOf

SKOS

ifre-Fi i > “financial assets” @en
ifrs:FinancialAssets skos-prefLabel @

SKOS labels: preflLabel, altLabel & hiddenlLabel.



SKOS Example

Agrovoc/agrovec_skos_200605.rdf - Eclipse Platform

figate  Project Madel Scripts

Inference Resource  Window Help

J & I <http:/fwwvew. fao,orgfaos/agrovocsc_2108 =

Bla e |0 K |6 |7 )ee--

T | %# TopBraid

T Y
* ckos:broader &3 = B || [a] *agrovoc_skos_200605.rdf 53 =0 E: Properties &3
o
® | = K Resource Form = i
dactyla - e skos:hasTopConcept
M v <http: /fwwew. fao.orgfaosfagrovoc#c_2108= :
o ) g/a0s/ag = [+ skos:inscheme
ia + Annotations + Other Properties || i skos:member
nt _{|| skosaltLabel = type <~ N skos:memberList
idae Ganado lechero {@es} = skos:Concept = - : skos:semanticRelation
Antilope =- skos:broaderTransitive
) skos:changelote -~ skos:broadMatch P
Bovinae @ . d f ¢ [ skos:broader
. . = i
2 2 Banteng <@2c48d672:123de 7452176391 > skos:broader — -- skos:mappingRelation
4 Bison skos:prefLabel < 4 Bovin = (+l-M skos:narrowerTransitive
-4 Bovin Bovin laitier {@fr} A [+ skoz:related
""" & Boeuf Dairy cattle {@en} = [0 skos:notation
----- # Bovin de boucherie Gado leiteiro {@ptt — skos:closeMatch —~ -0 comment
Elt:} Bavin laitier Ganado de leche {@es} ~  skos:exactMatch ~ Erl- M label
e ‘. Vache laitigre mliekovy dobytok {@sk} = § s seeilso
..... 2 i E - = .
: Genisse OV dwilo [@ar} & S PTEHTLE L rEEILLT skj:us..ncute
..... L 4 —_— Trua {@th} ~ skosmarrowMatch + I versionInfo
[+ Vache
LA Yeay A {@zh]f ¥ skos:narrower ~
4 Buffle africain AT {@a) - 4 Vache laitigre =
4 Buffle domestique ¥ Incoming References skos:narrowerTransitive —
4 Gaur + skos:broader ~
& Yack <l # vache laitiére = SRDS:'_"ElatEd -
FE T ’ Lait —
| * —skos:narrower ~
- & Eovin — skos:relatedMatch ~
I
> ==  skosyelated ~ skos:semanticRelation
- | & Lait =~ skos:topConceptOf —
[T
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h
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Multilingual Labels in SKOS

e SKOS enables a simple form of multilingual labeling.

ex:asset rdf:type skos:Concept;
skos:prefLabel “financial assets''@en;
skos:prefLabel "activos financieros'(@es.

ifrc-Fi i > “financial assets” @en
ifrs:FinancialAssets skos-prefLabel @

“activos financieros” @es
skos:preflLabel

How can we create explicit links between labels?

Say that one is translation of the other, acronym, etc.?



One step forward...

SKOS'XL @sxliz@;J

A

rdf:type

ifrs:FinancialAssets > ifrs:FinancialAssetsLabel
skosxl:prefLabel

skosxl:literalForm

\ 4
“financial assets”@en



Explicit relations in SKOS-XL

skosxl:Label

SKOS-XL -

ifrs:FinancialAssets > ifrs:FinancialAssetsLabell
skosxl:prefLabel

l skosxl:literalForm

“financial assets” @en

skosxl:labelRelation

ex:isTranslationOf
rdfs:subPropertyOf

ex:isTranslationOf

“activos financieros” @es

T skosxl:literalForm

> ifrs:FinancialAssetsLabel2

skosxl:prefLabel l rdf:type

skosxl:Label



What is the
evolution?

SKOS-XXXXXXXL ?7?7?






lem®n

lemon, RDF-based lexicon model for ontologies

e Main features:

Semantics by reference

Rich multilingual lexical and terminological description of
ontology elements

Concise (i.e., trade off between complexity and
expressivity)

Descriptive not prescriptive (i.e., uses data categories)

Modular and extensible



The Model

LexicalForm ;_l:n; |;m_0; 1| lexicalProperty - Lexical
I I
writtenRep:String . _eleTe_nt_ ! Category
A
canonicalForm |
form |K+——— otherForm
abstractform | Word
Lexicon entry _
> LexicalEntry & Phrase
language:String
isSenseOf sense Pa rt

LexicalSense

prefRef reference

altRef > isReferenceOf
hiddenRef

lemen
core

Ontology



L exical variants

lem®n

Ontology

<owl:Class rdf:about=“Edema"> ——> dbpedia:edema ———>Jemon:LexEntry lemon:Form1

lemon:isReferenceOf lemon:isSenseO emon:form I

}

“edema”
_— Iemon:FlormZ

lemon:form

“edemata”

—> dbpedia:dropsy ——>\e lemon:Form3
lemon:isReferenceOf lemon:isSenseOf lemon:form l

|
: “dropsy”
|
|



Form variants

lem®n

Ontology

<owl:Class rdf:about="Edema"> ——> dbpedia:edema ——5 |emon:LexEntryl —>
lemon:isReferenceOf lemon:isSenseOf lemon:form

lemon:Form1

“edema”

lemon:Form?2

“edemata”

lemon:formVariant



Sense relation

Ontology lemen

<owl:Class rdf:about=“Edema"> ——> dbpedia:edema ——> |emon:LexEntryl —>

lemon:Form1
lemon:isReferenceOf lemon:isSenseOf lemon:form

l

" ”
lemon:senseRelation edema

—3> |emon:Form?2
lemon:form l

“edemata”

——> dbpedia:dropsy —— lemon:LexEntry2 —— lemon:Form3
lemon:isReferenceOf lemon:isSenseOf lemon:form l

|
: “dropsy”
|
|



s a r Phrase
Morph Moroh n ﬂ Structure
orp orph s ]
Pattern
nextTransform ltransform !.r may use
> Morph
Transform syntax
rule:string ) and
\ariation :
onSstem l generates MEPPIHQ
\
Prototype

Not so much... remember its

modular nature

- [

* LexicalEntry has three subclasses: Word, Phrase, Part
= definitien and example are stated as nodes with a value
#* condition has subproperiies propertyDomain and propertyRange

1 decomposition and element may also be wsed with Framas and Argumsants resp.

—_omponent

-
Ieafﬁ

=

Node

nstituent:Resource
separator:String

\
tree

Frame

SyYnArg

Argument

optional:boolean

l marker

Lexical
Category

lem®n

leaf



Standardization initiative

* OntoLex W3C Community Group

www.w3.org/community/ontolex/



Ontology Translation

Ontology Localization

Multilingual Ontology

(an ontololgy in which labels are /\

Warmekraftmaotor f heat engine / motor t&rmico

documented in mUItlple NLS) Motor mit | external- motor de Verb internal- motor de
auauperen | combustion | combustién SIDTENNUNGS | compustion | combustisn
Werbrennung | engine externa -fnotor engine interna
sC [ \ sC
Dampfmotor / steam engine / motor de vapor Dieselmotor f diesel enging f motor digsel

but...

Does a 1 to 1 correspondence between always exist?



Typology of conceptualizations

Types of domains

Internationalized or Culturally influenced
standardized domains domains

~_

Types of conceptualizations

Conceptualizations shared Conceptualizations that
among the languages represent mismatches
represented in the between cultures and

ontology languages



lemon translation module

LEXICON,,

LexicalEntry |[&——— LexicalSense

“payment method” ONTOLOGY

1
1 http://purl.org/goodrelations/v1#PaymentMethods 1

isTranslationOf

LexicalEntry |[&——— LexicalSense

“medio de pago”

LEXICON




lemon translation module

LEXICON,,

LexicalEntry [¢&——— LexicalSense

“Cabinet of Spain” ONTOLOGY

1
1 http://dbpedia.org/resource/Cabinet_of Spain :

isDescriptiveTranslationOf

LexicalEntry [¢&——— LexicalSense

“Consejo de Ministros”

LEXICON




lemon translation module

LEXICON,,,

ONTOLOGY

LexicalEntry [€—— LexicalSense N - coc oo oo____

“Cabinet” L

LexicalEntry [€—— LexicalSense | b o oo

“Consejo de Ministros”

LEXICON ONTOLOGY
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