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Avant-propos

La seiziéme édition de la conférence TOTh s’est tenue,
selon une habitude bien établie, les jeudi et vendredi de la
premicere semaine de juin. Pour la deuxiéme année conséc-
utive, TOTh s’est déroulée a la fois en présentiel et a dis-
tance. Ainsi, nous avons pu renouer avec les plaisirs qu’of-
frent le présentiel et les moments de sociabilité comme le
diner de TOTh dans la ville historique de Chambéry, tout
en permettant a un plus grand nombre de suivre et de par-
ticiper a nos travaux.

Notre colleégue Platon Pétridis, Professeur d’Archéologie Byzantine
a I’Université d’Athénes, a ouvert la Conférence TOTh 2022 sur le
théme de la classification et appellation des objets dans les contextes
archéologiques et pour qui «une nouvelle approche en matiere de ter-
minologie et de taxinomie dans les sciences archéologiques s’avere
donc indispensable». Un sujet proche de nos préoccupations portant sur
I’organisation des objets et leur dénomination.

Quelques chiffres donneront une idée de cet événement initi¢ en 2007.

— Quatorze communications ont été retenues pour publication sur

les 17 présentées apres une sélection rigoureuse par un comité de

programme international issu de 24 pays. La diversité des sujets

abordés, tant théoriques que pratiques, illustre la richesse et le
dynamisme de notre discipline.

— Sur les 87 personnes enregistrées, plus de 50 ont suivi de manicre
assidue les présentations. 18 pays étaient représentés: Albanie,
Allemagne, Argentine, Chine, Chypre, Congo, Espagne, Esto-
nie, Etats-Unis, France, Gréce, Italie, Lettonie, Lituanie, Niger,
Pays Bas, Portugal, Suisse.

Les actes sont publiés aux Presses Universitaires Savoie Mont Blanc.
Ceux des années précédentes sont accessibles a partir du site de la con-
férence (http:/toth.condillac.org/) et des Presses Universitaires Savoie



Mont Blanc (https:/btk.univ-smb.fr/livres/?fwp_collections revues=-
terminologica).

Je terminerai en remerciant le Ministére de la Culture, et plus pré-
cisément la Délégation Générale a la Langue Frangaise et aux Langues
de France, I’Université Savoie Mont Blanc et I’Ecole Polytech Annecy-
Chambéry pour leur support et leur aide financiére a ’'organisation de
la conférence et a la publication des actes.

Christophe Roche
Président du Comité scientifique
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Implementation of terms and their grammatical
category in an ontology. The ONTODIC model

Amparo Alcina

Universitat Jaume [
alcina@uji.es, http://tecnolettra.uji.es

Abstract. Terminology dictionaries contain different
linguistic information about the terms in their entries.
Depending on the purpose and function of the dictionary,
in each entry we will find the term, its grammatical
description (such as grammatical category, gender and
number), definition, synonyms and equivalences in
one or more languages. Terminology databases present
files with the same type of information. To create
terminological dictionaries based on ontologies we have
designed an ontological model, ONTODIC.

In this paper, we present the main aspects of the ontological
model ONTODIC and explain how the grammatical
information of the terms is represented in the ontology.

1. Introduction

Terminology dictionaries contain different linguistic information
about the terms in their entries. Depending on the purpose and func-
tion of the dictionary, in each entry we will find the term, its gram-
matical description (such as grammatical category, gender and num-
ber), definition, synonyms and equivalences in one or more languages.
Terminology databases present files with the same type of information.

Current ontological models focus on the representation of concepts,
their relationships and the hierarchical representation of the gener-
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ic-specific relationship. Terms are represented as labels that link to
concepts in the hierarchy. These tags and the grammatical and other
information associated with the terms appear as metadata or ontology
annotations (Cimiano et al. 2020, Bosque-Gil et al. 2019, McCrae et al.
2017, Cimiano, McCrae y Buitelaar 2016).

From a linguistic approach, these ontological models present two
types of problems. On the one hand, they cannot be considered termi-
nological resources because the management of terms as labels does
not allow them to participate in the inferential and reasoning processes.
On the other hand, these models are based on the univocal relationship
between concept and term.

Other models, such as the one presented by Schalley (2019), follow
an organization of the data more in line with the objectives of linguis-
tics to present, where appropriate, the linguistic typology. In our model,
the ONTODIC model, we seek a model that allows the representation
of terminological data according to the needs of linguists and diction-
ary users. In this model, both concepts and terms are represented as
main elements of the ontology (classes, individuals, properties). For its
development, we have based ourselves on the knowledge of the domain
of Linguistics and we have followed the methodology of creating ontol-
ogies of Knowledge Engineering (Gomez-Pérez, Fernandez Lopez y
Corcho 2004, Guarino y Welty 2004). For the implementation of the
model tests we have used the Protégé ontology editor (Musen 2015).

In this paper, we present the main aspects of this ontological model
and explain how the grammatical information of the terms is repre-
sented in the ontology.

2. An ontological model to represent dictionaries: ONTODIC
model

Ontologies, in knowledge engineering (description logic), are
applied to any field and have the objective of organizing objects (indi-
viduals) under concepts (in classes). So, we have organized a sample of
terms including the ontological and linguistic dimensions following the
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ontology creation methodology and using the appropriate tools, start-
ing from a linguistic perspective.

In our ontology model, words or terms are the individuals that are
the object of classification and linguistic concepts (whether grammat-
ical, as a noun or verb, or morphological, as a full or derived form)
constitute the classes into which the terms are classified. We have thus,
from a linguistic approach:

1. terms as elements of a linguistic system, which are represented
as ‘individuals’

2. linguistic concepts or ‘classes’ under which the terms are classi-
fied

3. linguistic relationships of various kinds that exist between the
terms in a linguistic system formalized as ‘object properties’

In this work, we will present this configuration by applying it to the
terminology of the Spanish ceramics industry and analyse its gram-
matical aspects, with examples of the representation of Spanish ter-
minology. We will examine the peculiarities of this configuration of
elements in comparison to other configurations and in comparison to
the methodology habitually used in knowledge engineering.

3. Grammatical description of terms

In dictionaries and terminology databases, terms are described
with information about their part of speech. It indicates, for example,
whether they are verbs, nouns, adjectives, adverbs, the grammatical
number (singular or plural) and their grammatical gender (feminine or
masculine). Thus, for example, the term esmalte is characterized by
being a noun, masculine, singular; or the term esmaltar because it is a
transitive verb.

The different linguistic concepts that we use to describe the terms
grammatically have been represented as classes in the ontology. Thus,
they constitute ontology classes: Noun, Verb, Singular, Plural, Feminine
or Masculine, among others. It can be seen in Figure 1.
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Assertec
v ®owl:Thing
» ® CeramicConcept
ExpresionLinguistica
pMl| inguisticConcept
v CATEGORIA_GRAMATICAL
------ ADJETIVO
ADVERBIO
SUSTANTIVO
VERBO
7 ® GRAM_GEN
------ FEMENINO
------ MASCULINO
7 © GRAM_NUM
PLURAL
SINGULAR

IRl RIATEIIFR AL

F1G. 1 — Grammatical concepts in the ontology

In ONTODIC, each term is represented as an individual and is
linked to the class or classes that adequately describe them. Thus, for
example, the terms horno ‘oven’, tolva ‘hopper’, and rugosimetro ‘pro-
filometer’ are instances of the Noun class. Furthermore, oven and pro-
filometer are instances of the Masculine and Singular classes, and the
term folva ‘hopper’ is an instance of the Feminine and Singular classes.

The implementation of grammatical concepts as classes in the ontol-
ogy follows from the application of general linguistic theory. Thus,
nouns constitute the set or class of words, or terms, with the capacity to
function as the nucleus of a noun phrase in language and texts. Thus,
the noun class can be formalized in the ontology as:

Class Object property Class
Sustantivo ‘Noun’ |funcionaComoNucleoDe |Sintagma nominal
‘worksAsHeadOf” ‘Nominal phrase’

Where NOUN and NOMINAL PHRASE are classes and ‘worksAs-
HeadOf” is a property that links both classes.
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Active ontology‘Entities\lndividuals by class \ DL Query OntoGraf

Datatypes /Individuals = SUSTANTIVO — http Uji.es/onto/2020/9/Instr USTANTIVO
Data properties\Annotation properties  Annotations Usage
Classes Object properties | Bl GESUSTANTIVO
Annotations
Lt :: ._T.gumu.vv. - Asserted *| Emm )
< SintagmaNominal
# CATEGORIA_GRAMATICAL ®funcC De some Si i
©ADJETIVO
©ADVERBIO SubClass Of
RSUSTANTIVO] “CATEGORIA_GRAMATICAL

©VERBO

v© GRAM_GEN
©FEMENINO
©MASCULINO SubClass Of (Anonymous Ancestor)

v ©GRAM_NUM
©PLURAL Instances

General class axioms

F1G. 2 — Description of the class Sustantivo (‘Noun’)

In Linguistics, the analysis of the behavior of the terms in the texts
leads us to conclude to which class they belong. For example, in the
following contexts (contexts 1 and 2), extracted from our corpus of
ceramic texts, TXTCeram, we observe that the term folva ‘hopper’
functions as the nucleus of the noun phrase la folva ‘the hopper’.

(1) La alimentacion del horno, se lleva a cabo desde la tolva me-
diante un tornillo sinfin. (CE021-0¢)

‘Furnace feeding is carried out from the hopper by means of an
endless screw.’

(2) El problema es particularmente frecuente en las producciones
de gres porcelanico donde la segregacion granulométrica en la
tolva de la prensa provoca el llenado de los alvéolos exteriores
con material de granulometria mas grande. (CE027-5¢)

“The problem is particularly frequent in porcelain stoneware

productions where the granulometric segregation in the press
hopper causes the filling of the external alveoli with material
with a larger granulometry.’

The fact that the terms fulfill the properties associated with a lin-
guistic category is what makes them part of that linguistic category. In
ontology, we therefore represent linguistic categories as classes, which
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are described by object properties. Language elements that satisfy these
properties are classified as instances of these classes.

This configuration has the consequence that the individuals of this
ontology will be instances not of one but of several classes. In the fig-
ure Figure 3, we observe that the term tolva ‘hopper’, represented as an
individual, is an instance of the SUSTANTIVO ‘NOUN’, FEMENINO
‘FEMININE’, SINGULAR ‘SINGULAR’ classes (among others). This
gives rise to a multidimensional ontology, in which the representation
of disjoint classes almost never (if not never) has a place.

Active ontology Entities Individuals by class DL Query |OntoGraf|

[ ELESE Annotations |Usage
Asserted -

HORNO_MONOESTRATO Annotations
RUGOSIMETRO context ~[language: es]
JTOLVA El problema es frecuente en las de gres donde la
TOLVA_DE_ALIMENTACION granulométrica en la tolva de la prensa provoca el llenado de los alvéolos exteriores con material de
TRIBOMETRO granulometria mas grande. (CE027-5e)
»®VACUOMETRO
VENTURIMETRO context ~[language: es]
INTRODUCIR_EN_EL_HORNO La alimentacién del horno, se lleva a cabo desde la tolva mediante un tornillo sinfin. (CE021-0e)
LAS_PIEZAS_SE_COLOCAN_EN_UNA_SOLA_CAF
LAS_PIEZAS_SE_INTRODUCEN_EN_VAGONETAS
LAS_PIEZAS_SE_MUEVEN_EN_ To_CIR
| 1GFRO Types Object property assertions
ENTIDAD ot oroperty st
—= ESPAROL ata property assertions
For: ¢ TOLVA FEMENINO Negative object property assertions
. “siMPLE
etolvas SINGULAR Negative data property assertions

SUSTANTIVO
TOLVA

Same Individual As

Different Individuals

Fi1G. 3 — Representation of tolva ‘hopper’
as instance of different classes

4. Conclusions and future work

In this work we have shown a useful ontological model to formalize
the lexicon of natural language and that, in turn, allows the integration
between the ontological and linguistic dimensions.

The model that we have presented overcomes the problems that lin-
guists attribute to ontologies, which can facilitate their use by termi-
nologists and translators, which will contribute to further development
of linguistic ontologies and their higher quality in the semantic web.
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In the future, we hope to develop different modules of the model,
in addition to the grammatical aspects, for instance, morphological or
how to represent collocations of terms.

We would like this work, developed from a linguistic approach and
using only the technology of the Protégé editor, to benefit from the con-
tributions and collaboration of experts in ontology, knowledge engi-
neering and Semantic Web.
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