Session 2: Terminological Modelling

Elena Montiel-Ponsoda
Ontology Engineering Group, Universidad Politécnica de Madrid

—— u Ontology
NUI Galway pesres 8 Wenginer
OE Gaillimh I holene GmbH Universitat Bielefeld ingGroup

informed

Monnet is supported
by the European Union

B ||| — under Grant No. 248458
COOPERATION



M: :Nnet Outline

1. SKOS & SKOS-XL: representing terminological information in the
Semantic Web

. Is this enough? What is the evolution?

2. LIR = Linguistic Information Repository: representing
terminological information relative to an ontology

. Limitations

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

. Extensibility by modules



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’

skos:prefLabel

‘Economic cooperation’

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

skos:broader

‘Includes cooperative measures
kos:scopeNote—>| in banking, trade, industry etc.,
between and among countries.’

‘Interdependence’

skos:prefLabel

skos:related, kos:narrower
N \-.—skos:prefLabel
skos:narrower N
\ [ ‘Economic integration” |
kos:narrower skos:preﬂag
skos:narrower\‘.‘| ‘European economic cooperation’ |
skos:preflLabel

| ‘European industrial cooperation”

skos: prefLabel

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

['Industrial cooperation”|

(From http://www.mkbergman.com/date/2007/05/)

L http://www.w3.0rg/2004/02/skos/specs



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.



RDF(S), OWL Example

Inferred class hieran: hy r Class Annotations r Class Usage |

Aszertad class hierarchy |

Annotations

S0OuUurce
Thing - “Water Framework Directive. European Union"igen
Cuenca_Hidrografica provenance
@ Fenomeno_hidrografico "River - Water Framewark Directive. European Union"g@en
v--SAguas
v Aguas Continentales prmienanm o
.. _____ Aguas Subterrineas Curso de agua prlr?mpal - Catalogo de fenomenos.
; - Froyecto GEOALEX" @es
V-2 Aguas_Superficiales
v--E Aguas Corrientes DS
.. ..... Aguas_Corriente "Rio - Directiva Marco del Agua. Union Europes" @es
v-©Aguas_Corriente comment
: l" ----- Arroyo o “A hody of inland wwater flowing far the maost part on the
— Claciar g2 surface of the land but which may flow underground for part
b Rio of its course."@en
- ®Torrente comment
»-@ Corriente "Masa de agua continental que fluye en su mayor pare
P Adguas Quietas sobre la supetficie del suelo, pero que puede fluir hajo
S Aguas_de Transicié tierra en parte de su curso"@es
------ Masa de Agua Arti label
- Surgencias "River @en
------ Estangque Salado
label
------ Fuente_Salada . o
______ Lago Salado — Curso de agua principal®@es
------ Manantial_Salado label

Aguas Dulces — "Curso fluvial"@es




SKOS Example

Agrovocfagrovoc_skos_200605.rdf - Eclipse Platform

jigate  Project Model Scripts

Inference Resource Window Help

J & I <http:/fwww.fao.orgfaos fagrovoc#c_2108=

Blal&|0o-r |6 |g[ee-o-

T | ## TopBraid

Y T
* ckos:broader 3 = B || [a| =agrovec_skes_200805.rdf 52 = 8 h Properties 3
o
® |- Resource Form = mi §
dactyl - g kos:hasTopC t
actyla _I Mame: <http:/fwww.fao.orgfaosfagrovocs#c_2108= :kn:'in?;dﬁ?;nemcep
ia * Annotations + Other Properties || i skos:member
nt = skos:altLabel — type ~» N skos:memberlist
idae Ganado lechero {@es} = skos: Concept ~ - . skos:semanticRelation
Antilope I . — T [=I-[F skos:broaderTransitive
skos: elote skos: t R
Bovinae . o 1an|;|d-=- o d f SR i [ skos:broader
. . = i

: antenq skos:broader +-[l skos:mappingRelation
’ Bante W <@2c48d672:123de 745217635 > d ko inaRelati
4 Bison skos:prefLabel — 4 Bovin = B skos:narrowerTransitive
4 Bovin Bovin laitier {@fr} ¥ ckos:broaderTransitive = - skos:related

""" # Boeuf Dairy cattle {@en} = - skos:notation

""" 4 Bovin de boucherie Gado leiteiro {@pt} — skos:icloseMatch ~ -0 comment

I':'II:) Bovin laitier Ganado de leche {@es} “  skos:exactMatch = I:::I label

‘-4 Vache laitiére miliekovy dobytok {@sk} = - . seeflso

..... & GCénisze Ll Ao {@ar) - Skos: nappingRelation ~ Skﬂs.:,-,,:,te

[]: :;El;:EE'U Tauy {@th} — skos:marrowMatch ~ [ 7 versioninfo

- ache

. & veau LT (@ ~  skos:narrower —
‘ Buf-ﬂe aﬁ'icain ﬂiﬁq: {@JEI} - ‘ l'-'IEII:"IE IEIitiérE —
4 Buffie domestique ~ Incoming References skos:narrowerTransitive —
4 Gaur skos:broader —
& Yack _ILI & Vache laitigre — s;:ns: elated ~
b oo Lait =

I F skos:narrower ~
i - skos:relatedMatch
j % || 4 Bovin =

P = O

oC ;I

skos:related ~

& Lait =

skos:semanticRelation

skos:stopConceptdf —

Form | Source Code

F




Multilingual Labels in SKOS

e SKOS enables a simple form of multilingual labeling.

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

T PRer - > “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 QIDLrJ

rdf:type

ifrs:FinancialAssets > ex:FinancialAssetsLabel
skosxl:prefLabel

skosxl:literalForm

v
“financial assets” @en



Explicit relations in SKOS-XL

skosxl:Label

SKOS-XL b me

ifrs:FinancialAssets > ex:FinancialAssetsLabell
skosxl:prefLabel

l skosxl:literalForm

“financial assets” @en

skosxl:labelRelation

ex:isTranslationOf
rdfs:subPropertyOf

ex:isTranslationOf

“activos financieros” @es

T skosxl:literalForm

> ex:FinancialAssetsLabel2

skosxl:prefLabel l rdf:type

skosxl:Label



What is the
evolution?

SKOS-XXXXXXXL ?7?7?



LIR

Linguistic Information
Repository



m:_:nnet Linguistic descriptions relative to an ontology

LIR

OWL ontology

<owl:Class rdf:about="Asset"> > CO0013 5> “EN”

: . lir:belongsToLanguage
lir:hasLexicalEntry ! g guag

—_ unounn

lir:hasPoS

> (C00131
lir:hasLexicalization l

rdfs:label

I
I
I
I
I
I
I
I o“ ”n
I asset

lir-hasNumber
“singular”



The Model

hasSynonym hasCommonName

hasTranslation o
hasScientificName

hasAntonym
LexicalEntry *
~ D int belongsTolLanguage Language
* * - : :
* -partOfSpeech : String name : String
*
hasVariant

isRelatedTo

Lexicalization 1 Sense
-rdfs:label xml-lang
-xml:lang :
-grammaticalNumber hasDefinition
-gender
-belongsToDialect B
hasNot Definition
asNote
-definition/gloss : String
-xml:lang
hasContext . hasSpurce
*
Note
noteText : String . Source
i -xml:lang -iz]ul-rlzagype : Object
. L
UsageContext hasSource
-context : String = * belongsTqLanguage
xml:lang asSource

|4.




Term variants in LIR

OWL ontology LIR

EN FR

hasLexicgiEntry \hasLexicalEntry

. hasTranslation *
*
\V4

» belongsToLanguage 01:LexicaIEntry/ 03:LexicalEntry belongsToLanguage

\V partOfSpeech = n7/un \{()artOfSpeech = noun vV
: = -xml:lang = fr

L xmllang = en m — Language
SRR hasLexicaliz hasLex{calization guag

-name = en 1.% -name = fr

hasLexi

011:Lexicalization

\ 031:Lexicalization

-rdfs:label = FAO <—/ —rdfé&iabel = OAA

-grammaticalNumber = singular -grammaticalNumber = singular
rdf:type y
«enumeration» «enumeration»
TermType
onym +mainEntry = true | hasAcroRyaEIIForm
* +acronym = true
02:LexicalEntry 04:LexicalEntry
partOfSpeech = noun partOfSpeech = noun
xml:lang = en xml:lang = fr
hasLexicalization hasLexicplization
rdf:type . L L

0111:Lexicalization 0311:Lexicalization

-rdfs:label = Food and Agriculture Organization -rdfs:label = Organisation des Nations
-grammaticalNumber = singular

Unies pour I'Alimentation et I'Agriculture

«enumeration» term ]'ype term Type «enumeration»
TermType TermType
+fullForm = true +fullForm = true
+multiwordExpression = true +multiWordExpression = true

l

[

|

[

[

[

|

[

[

[

[

[

| TermType

I hasFullForm +mainEntry = true

I +acronym = true *
o g

I

[

[

[

l

[

[

I

[

[

|

1




Translations in LIR

OWL ontology N R LIR

hasLexicalEntry m hasLexicalEntry

hasTranslation

hasTranslation hasRelatedTerm \l/
033:LexicalEntry 031:LexicalEntry 030:LexicalEntry
partOfSpeech = noun partOfSpeech = noun partOfSpeech = noun

xml:lang = en xml:lang = fr xml:lang = fr

rdf:type

hasLexigalization

hasLexicaliZation hasSense hasSenée haslLexigalization

0331:Lexicalization

-rdfs:label = river

. . isDisjointWith
-grammaticalNumber = singular
0311:Lexicalization 0311:Sense 0301:Sense 0301:Lexicalization

-rdfs:label = fleuve -xml:lang = fr -xml:lang = fr -rdfs:label = riviere

-grammaticalNumber = singular -grammaticalNumber = singular

-gender = masculine hasDeffinition hasDefinition [-gender = feminine

0311:Definition 0301:Definition

-definition = stream of water of -definition = stream of water of
considerable volume and length considerable volume that flows into
that flows into the see the sea or into another stream
-xml:lang = en -xml:lang = en




Limitations

- Fixed set of categories
= Biased towards terminological description
= No relation between senses and ontology entities

= Lack of categories for representing the morphological decomposition
of terms

. Lack of categories for defining the syntactic decomposition of terms






lemen

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 ;—;:n; |;n:0; | lexicalProperty > Lexical
I | I
writtenRep:String ' _el_eTe_m_ ! Category
A

canonicalForm
form [K——— otherForm i

abstractform Word
Lexicon entry
> LexicalEntry & Phrase
language:String
isSenseOf sense Pa rt

LexicalSense

prefRef reference

altRef ——1> isReferenceOf
hiddenRef

lemen
core

Ontology



Ontology

dbpedia:Enema

—> ex:Sensel . @

lemon:isReferenceOf

—
lemon:isReferenceOf

L exical variants

lemen

ex:Forml
emon:form I

|

“edema”

lemon:isSenseO

— ex:Form2
lemon:form I

“edemata”

ex:Sense?2 —_—

lemon:Form3
lemon:isSenseOf :

!

“dropsy”

lemon:form



Form variants

lemen

Ontology

dbpedia:Enema  ———> ex:Sensel > ex:LexEntryl ~— ——>
lemon:isReferenceOf lemon:isSenseOf lemon:form

ex:Forml

lemon:formVariant l’

“edema”

ex:Form2

“edemata”



Synomyms and ambiguity

lemen

Ontology

dbpedia:Enema =———> ex:Sensel —> ex:LexEntryl -2 ex:Forml
lemon:isReferenceOf lemon:isSenseOf lemon:form l
“edema”
ex:Sense2 —2> eX:Form?2
lemon:form
lemon:isSenseOf l,
“edemata”
dbpedia:Fish_Dropsy =2 ex:Sense3 —> ex:LexEntry2 3 eX:Form3
lemon:isReferenceOf lemon:isSenseOf lemon:form l

I
: “dropsy”
]

|

1



M :nnet

Extensible with modules (Session 4)

Morph
Pattern

Lexicon

entry

language:String
topic:Resource

> LexicalForm

representation:String
LwrittenRep:5tring

A

canonicalForm
lp——— otherForm
i abstractForm

form

lexicalVariant
[ LexicalEntry*

(Word,Phrase,Part)

pattern

nextTransform

transform

>  Morph
Transform

rule:string

onStem

A

generates :incompatible

Prototype

decompositiont

elementt

Component

IeafT

—

Node

edge

constituent:Resource
separator:String

topic:Resource

isSense0f

subsense % L |

sense

e ans@Relation
iequivalent

LexicalSense

‘narrower
ibroader

: altRef :
: hiddenRef

* LexicalEntry has thres subclasses: Word, Phrase, Part
£ definition and example are stated as nodes with a value
#* condition has subproperties propertyDomain and propertyRange

1 decomposition and =lement may also be used with Frames and Argumants resp.

condition:Resource =

context:Resource
definition:Resource
example:Resources

—

isReferenceOf
oreter /

reference

Ontology

element

l
phraseRoot tree
; > Frame
synBehavior
marker synirg
Argument
semérg e optional:boolean
i subjOfProp
i objOfProp
T i marker
lextrinsicArg |
' Any lemaon | lexicalProperty LEXical

Category

leaf

lem®n
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