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 https://doi.org/10.1515/9783110607659-010 

Xavier Gómez Guinovart and Miguel Anxo Solla Portela  
Construction of a WordNet-based multilingual 
lexical ontology for Galician 

Abstract: This study describes the methodology used in the development of a 
WordNet lexicon for the Galician language, and its applications for language pro-
cessing in the fields of terminology acquisition and ontology learning and manage-
ment. First, we review the Princeton WordNet lexical model, its multilingual adapta-
tion in the EuroWordNet framework, and its implementation in the Galician 
WordNet building. Second, we discuss the approach and the resources used in the 
design of Termonet, a tool for checking and verifying in technical corpora the spe-
cialty lexicons embedded in WordNet. This tool performs an identification of the 
synsets in WordNet belonging to a terminological domain from the semantic rela-
tions between the nodes of the lexical network, and validates the terms by means of 
a semantically disambiguated specialized corpus. Third, we analyze the process of 
construction of a new semantic categorization of WordNet based on epinonyms and 
generated automatically by exploring the relations from a terminological perspec-
tive. A WordNet epinonym is a noun synset in the semantic network representing 
the category of the semantic domain to which other synsets will be automatically 
assigned by algorithms that will evaluate their proximity from a terminological 
point of view through the cognitive processing of the lexical-semantic relations. 
Last, we present some applications of the RDF Galician WordNet in the Semantic 
Web by means of federated queries with lexical and ontological resources available 
as Linked Open Data (LOD) like DBpedia, BabelNet, Wiktionary and YAGO. 

Keywords: computational lexicography, computational terminology, linked open 
data, multilingual language resources, ontologies, semantic web, WordNet 
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1 Introduction 

This article1 presents some aspects of the development of Galnet, a WordNet-based 
multilingual lexical ontology for Galician which is being built by the TALG Research 
Group (Galician Language Tecnologies and Applications) of the University of Vigo. 
Galnet is still under development but has already yielded interesting and useful 
results in the fields of Galician lexicology, semantics and automatic language pro-
cessing. The following sections will describe the general lines of the project and its 
applications in the fields of terminology acquisition and ontology learning and man-
agement. 

2 The WordNet model 

WordNet is a lexical database of the English language, organized as a semantic 
network where the nodes are concepts represented as sets of synonyms and the 
links between nodes are semantic relations between lexical concepts (Fellbaum 
1998, Miller et al. 1990). The nodes contain nouns, verbs, adjectives and adverbs 
grouped by synonymy. In WordNet terminology, a set of synonyms is called a syn-
set, and each lemmatized synonym in a synset is called a variant and is considered a 
lexical variant of the same concept. Thus, each synset represents a distinct lexical-
ized concept and includes all the synonymous variants of this concept. Additionally, 
each synset may contain a brief definition or gloss, which is common to every vari-
ant in the synset, and, in some cases, one or more examples of the use of the vari-
ants in context. 

In the WordNet model of lexical representation, the synsets are linked by means 
of lexical-semantic relations. Some of the most frequent relations represented in 
WordNet are hypernymy/hyponymy and holonymy/meronymy for nouns, antonymy 
and near synonymy for adjectives, antonymy and derivation for adverbs, and en-
tailment, hypernymy/hyponymy, cause and opposition for verbs. 

WordNet, which was originally developed for English, is now available in many 
other languages, although the English WordNet still stands as the most complete 
reference version. Created and maintained at Princeton University since 1985, ver-
sion 3.0 contains 206,941 lemmas, i.e. synonymous variants (155,287 of which are 
unique, non-homographic forms) grouped into 117,659 sets of synonyms or synsets. 

|| 
1 This research has been carried out thanks to the project TUNER (TIN2015-65308-C5-1-R) supported 
by the Ministry of Economy and Competitiveness of the Spanish Government and the European 
Fund for Regional Development (MINECO/FEDER). 
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Today, WordNet is considered the most important resource in computational 
lexical semantics, especially in the field of natural language processing, where it is 
used in tasks of automatic semantic disambiguation (Agirre/Edmonds 2006), infor-
mation retrieval (Zhao et al. 2012), answer extraction (Cai et al. 2016), machine 
translation (Vintar/Fišer/Vrščaj 2012), cross-language information retrieval (Agirre 
et al. 2007), cross-language question Answering (Ferrández et al. 2007), automatic 
text classification (Elberrichi et al. 2008), query expansion (Fang 2008), spell check-
ing (Huang 2016), and automatic summarization (Plaza et al. 2010), among others. 
WordNet is also used with many benefits in computer applications related to lan-
guage learning, for instance, in systems for the evaluation of the lexical competence 
of learners of English as a second language (Hu/Graesser 1998), for the automatic 
generation of gap-filling vocabulary exercises for smartphones (Knoop/Wilske 
2013), or for WordNet-based vocabulary learning (Sun/Huang/Liu 2011). 

Several WordNet versions are now available at different development stages in 
very diverse languages such as Hebrew (Ordan/Wintner 2007), Japanese (Isahara et 
al. 2008), Sanskrit (Bhingardive et al. 2014), Portuguese (Simões/Gómez Guinovart 
2014), Spanish (Fernández/Vázquez 2010), Catalan (Oliver/Climent 2011) and 
Basque (Pociello/Agirre/Aldezabal 2011). Many of the WordNet versions in lan-
guages other than English follow the design model of EuroWordNet (Vossen 2002), 
where the synsets of a particular language are linked to the synsets of the other 
languages through an InterLingual Index (ILI) that is unique to each concept, and 
which is mainly based on the synsets of the English WordNet. Therefore, the set of 
WordNet lexicons in different languages allows the connection between the synsets 
of any pair of languages via the ILI, thus constituting a very useful resource in ap-
plications of linguistic technologies dealing with multilingual processing. 

It is also worth noting that the concepts contained in the EuroWordNet database 
are categorized into domain hierarchies and ontologies, such as the WordNet Do-
mains (Bentivogli et al. 2004), the Suggested Upper Merged Ontology (SUMO) 
(Pease/Niles/Li 2002) and the Top Concept Ontology (Álvez et al. 2008), which al-
lows the various applications benefiting from these semantic categorizations to 
make better use of the resource. 

3 The Galnet project 

The goal of the Galnet project (Gómez Clemente et al. 2013, Solla Portela/Gómez 
Guinovart 2015a, Álvarez de la Granja/Gómez Clemente/Gómez Guinovart 2016) is 
building a WordNet for Galician aligned with the ILI generated from the English 
WordNet 3.0, following the expand model (Vossen 2002) for the creation of new 
wordnets, where the variants associated with the Princeton WordNet synsets are 
obtained from different language resources (corpora, dictionaries, glossaries...) 

Brought to you by | provisional account
Unauthenticated

Download Date | 1/7/20 12:32 PM



182 | Xavier Gómez Guinovart and Miguel Anxo Solla Portela 

  

using experimental methods of modern lexicography developed in the field of 
lexical knowledge acquisition. This project is part of a wider one aimed at the coor-
dinated integration of the Spanish, Catalan, Galician, Basque and Portuguese ver-
sions of WordNet 3.0. The research groups participating in this project are IXA 
(Euskal Herriko Unibertsitatea/University of the Basque Country), TALP (Universitat 
Politècnica de Catalunya), GRIAL (Universitat Autónoma de Barcelona, Universitat 
de Barcelona, Universitat de Lleida and Universitat Oberta de Catalunya), IULA 
(Universitat Pompeu Fabra), and SLI/TALG (Universidade de Vigo), which is re-
sponsible for building Galnet. 

Galnet is part of the Multilingual Central Repository (MCR) (González/Rigau 
2013), a database that currently integrates wordnets from six different languages 
(English, Spanish, Catalan, Galician, Basque and Portuguese) using WordNet 3.0 as 
ILI and where each synset is classified under the WordNet Domains hierarchy, the 
SUMO ontology and the Top Concept Ontology. 

Tab. 1: Synsets and variants by language 

 English (WordNet 3.0) Galician (Galnet 3.0.24) 

 variants synsets variants synsets
Nouns 146,312 82,115 45,040 30,039
Verbs 25,047 13,767 6,541 2,785
Adjectives 30,002 18,156 10,039 6,135
Adverbs 5,580 3,621 1,038 706
Total 206,941 117,659 62,658 39,665
Percent 100% 100% 30% 34%

 Spanish Portuguese 

 variants synsets variants synsets
Nouns 101,027 55,227 17,149 10,047
Verbs 20,953 9,541 8,407 3,786
Adjectives 20,938 12,373 6,330 3,581
Adverbs 3,583 1,854 789 528
Total 146,501 78,995 32,675 17,942
Percent 71% 67% 16% 15%
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 Catalan Basque 

 variants synsets variants synsets
Nouns 73,810 46,917 40,420 26,710
Verbs 14,619 6,349 9,469 3,442
Adjectives 11,212 6,818 148 111
Adverbs 1152 872 0 0
Total 100,793 60,956 50,037 30,263
Percent 49% 52% 24% 26%

The specific interface designed to query Galnet2 extends the MCR functionalities  
by providing different types of navigation through domain hierarchies and ontolo-
gies, allowing an interactive tree-based visualization of synsets by their semantic 
relations, and including temporal values and sentiment scores for synsets from 
TempoWordNet3, SentiWordNet 3.04 and ML-SentiCon5, a new presentation of in-
formation associated with synsets in Linked Open Data format with LodLive and 
Virtuoso Facets, a tool specifically designed for the extraction of lexical-semantic 
fields (Termonet), and a new terminology-oriented semantic categorization based 
on epinonyms. All these issues will be discussed in depth in the sections which 
follow. 

Table 1 shows the current development status of WordNet in the six languages 
integrated in the project and available via the Galnet web interface. Table 1 includes 
the number of synsets and variants by language and part of speech, and shows the 
percentage progress obtained by each lexicon which is part of MCR with respect to 
the extension of English WordNet 3.0, and the updated data for Galician at Galnet 
version 3.0.24. It should be noted that the official distribution of Galnet done 
through the MCR platform, while being extremely important for the dissemination 
and use of the resource, is just a “frozen” version of the database, and the most up-
to-date data can only be accessed directly from Galnet's web interface. 

Beyond its internal network of semantic senses, Galnet is fully functional for 
users who are looking for purely lexicographic results. Galician variants in Galnet 
are linked to other multimedia resources highly relevant to Galician lexicography, 
such as the Dicionario da Real Academia Galega6, the Dicionario de Pronuncia da 
Lingua Galega7 (phonetic and audio transcription of monolexical lemmas), the 

|| 
2 [<http://sli.uvigo.gal/galnet>; last access: January 24, 2017]. 
3 [<https://tempowordnet.greyc.fr>; last access: January 24, 2017]. 
4 [<http://sentiwordnet.isti.cnr.it>; last access: January 24, 2017]. 
5 [<http://timm.ujaen.es/recursos/ml-senticon/>; last access: January 24, 2017]. 
6 [<https://academia.gal/dicionario>; last access: November 4, 2018]. 
7 [<http://ilg.usc.es/pronuncia/>; last access: November 4, 2018]. 
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encyclopedic contents of the Wikipedia structured through the Galician BDpedia8, 
or the photo gallery illustrating each synset obtained from Imagenet9. 

The latest version of Galnet, together with other important lexical and textual 
resources, is also available for consultation on the RILG (Integrated Language Re-
sources for Galician) website10. 

4 Applications in terminology acquisition 

WordNet was originally conceived in the context of psycholexicology, and struc-
tured by semantic relations between synsets belonging to different grammatical 
categories (Miller et al. 1990). It shows, therefore, many similarities with methodo-
logical aspects of terminology in terms of conceptual typology and structure. Similar 
semantic relations can be found in terminological repertoires such as the SNOMED 
Clinical Terms11 or the Termoteca12 terminological database (Gómez Guinovart 2012). 

These similar features led us to the idea of reorienting the relations in WordNet 
towards strategies for exploring terminology in the lexical-semantic network. A 
revision of the Galnet lexical-semantic relations was then undertaken in order to 
examine the possibilities of building a hierarchical structure (Cabré 1992) from all 
the set of the WordNet synsets, acknowledging the difficulties of working with such 
generic synsets in terminology research, which tends to deal with more precise con-
cepts. 

Furthermore, WordNet synsets are distributed into four different grammatical 
categories (83,246 noun synsets, 18,156 adjective synsets, 13,885 verb synsets and 
3,621 adverb synsets in WordNet 3.0) and, despite the high density of nouns, there is 
a significant number of synsets that cannot be considered a priori terminological 
concepts. A general approach would be to try to link adjectives and adverbs, when-
ever possible, with a terminologically relevant synset through transcategorial lexi-
cal relations; for instance, linking the concepts surgical and surgically with surgery. 
This approach shows numerous limitations, mainly because this lexical relation is 
sometimes missing in WordNet, and when these morphologically-based relations 
are codified in WordNet they occur between English-language variants rather than 
between concept nodes. Where this is not possible, other semantic relations such as 
near synonymy or antonymy would be used, despite their tendency to change the 
field of specialty with certain adjectives, because our strategy for exploring termi-

|| 
8 [<http://gl.dbpedia.org/wiki/>; last access: November 4, 2018]. 
9 [<http://www.image-net.org/>; last access: November 4, 2018]. 
10 [<http://sli.uvigo.gal/RILG/>; last access: January 24, 2017]. 
11 [<http://www.ihtsdo.org/snomed-ct/>; last access: January 24, 2017]. 
12 [<http://sli.uvigo.gal/termoteca/>; last access: January 24, 2017]. 
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nology in WordNet includes all the synsets of the lexical-semantic network regard-
less of their grammatical category. 

To this end, it was assumed from the very beginning that it would be necessary 
to extend the cognitive approach to the study of the relations with an empirical 
verification of the results, by examining the presence of the variants in specialized 
text corpora from the perspective of communicative terminology. 

Therefore, a methodology was designed to perform a parameterized browsing 
through a domain-specific lexicon given a synset representing that specific domain. 
Also, a method was sought to verify the empirical occurrence of the concepts in 
specialized Galician-language corpora. Terminology browsing from a given synset 
and verification in selected domain-specific corpora have been implemented in a 
freely accessible web application called Termonet13, which is integrated into Gal-
net's public interface (Solla Portela/Gómez Guinovart 2015b). 

Termonet's features rely on two basic resources: the latest development version 
of Galnet and the Galician Technical Corpus14, a lemmatized, POS-tagged and se-
mantically annotated terminology-oriented corpus of 18 million tokens containing 
contemporary specialized Galician texts in the fields of law, computing, economics, 
environmental science, sociology and medicine. The Galician Technical Corpus was 
tagged using Freeling15 and UKB (Agirre/Soroa 2009) and disambiguated with re-
spect to the Galnet lexicon. 

The main function of Termonet is to enable the extraction of domain-specific 
variants from WordNet. For this purpose, Termonet provides a query form that al-
lows selecting a synset from the lexical-semantic network and extracting related 
terms according to the semantic relations defined in the configuration. Although 
Termonet allows extraction from any WordNet synset, due to its terminological na-
ture, the application always tries to suggest the closest noun variants when initiat-
ing a search from a non-noun synset.  

Termonet allows to indicate the source synset that will determine the domain-
specific term extraction, and also to select the semantic relations that will be used to 
identify the domain-specific terms and the maximum distance or depth level to be 
reached for each relation type. Thus, Termonet will display the tree-like structure of 
relations from the source synset through the selected relations to the specified depth 
level in the tree. Figure 1 shows, for instance, the hyponymy relation found among 
linguistic terms, starting at the synset represented by the English variant linguistics 
according to the system default parameters. For reasons of space, the output of the 
extraction illustrated in Figure 1 includes only its first results, since the total number 

|| 
13 [<http://sli.uvigo.gal/galnet/termonet.php>; last access: January 24, 2017]. 
14 [<http://sli.uvigo.gal/CTG/>; last access: January 24, 2017]. 
15 [<http://nlp.lsi.upc.edu/freeling/>; last access: January 24, 2017]. 

Brought to you by | provisional account
Unauthenticated

Download Date | 1/7/20 12:32 PM



186 | Xavier Gómez Guinovart and Miguel Anxo Solla Portela 

  

of synsets identified by this query amounts to 42216. Each line of Figure 1 describes a 
synset in the domain of linguistics using the following information separated by 
spaces: 
1. distance (or depth level) from the synset described to the source synset repre-

senting the selected area of exploration; 
2. lexical-semantic relation linking the synset described with the previous synset 

in the extraction chain; 
3. ILI that identifies the synset described; 
4. variants of the synset in English; 
5. variants of the synset in Galician, if any; 
6. semantic class or epinonym to which the synset described is linked, with the 

distance from the synset to the epinonym indicated in brackets. 

 

Fig. 1: Term extraction 

|| 
16 The full results of this query are available at [<http://sli.uvigo.gal/galnet/termonet.php?ili=ili-
30-06172789-n>; last access: January 24, 2017]. 
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The application was designed to be interactive. The user can restrict the relations in 
WordNet in order to define his own conceptual field. After selecting the initial syn-
set, which represents the area of the inquiry, the query form offers the different 
parameters of configuration for the groups of relations and for each relation in two 
distinct sections. First, the distance of the exploration is defined in order to limit the 
navigation towards conceptual nodes tied by means of ascending relations and to 
determine the extension of the descent and of the navigation in horizontal direction. 
The second section of the form allows to indicate the groups of relations or the indi-
vidual relations that should be omitted from the query. It also offers the possibility 
of filtering the synsets with the grammatical categories selected for each relation. 

This term extraction tool, albeit still in the testing phase, is already producing 
consistent and quantitatively significant results using rather simple search parame-
ter settings. The extraction procedure is identical for both broad (e.g. biology) and 
narrow (e.g. microbiology) conceptual domains. 

 

Fig. 2: Term evaluation 
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As previously mentioned, Termonet allows to verify the extraction results in a do-
main-specific textual corpus that has been lemmatized and disambiguated with 
WordNet senses. Termonet evaluates the occurrence of each monolexical or plu-
rilexical term in the selected domain-specific corpus by applying four criteria scored 
from 0 to 1, and combines the results obtained across all the terms into a general 
score for each criterion. The four evaluation criteria are as follows: 
1. ili-p index: the variant is present (1) or absent (0) as a lemma in the corpus and 

is semantically tagged with the corresponding synset. 
2. sense-p index: the variant is present as a lemma in the corpus and is tagged with 

the most likely sense (1) or not (0) according to UKB. 
3. ili-f index: absolute frequency of the variant in the corpus, awarding the maxi-

mum score (1) to the sense-tagged variants occurring at least 100 times, and the 
minimum score (0) to the variants not found in the corpus. 

4. sense-f index: frequency of UKB assigning the maximum likelihood to the vari-
ant's synset tag, with the maximum score (1) for all the times and the minimum 
(0) for none. 

Through a detailed analysis of the variants (Figure 2), Termonet offers the possibil-
ity of exploring their contexts of use in the selected domain-specific corpus of the 
Galician Technical Corpus (Figure 3), thus providing valuable terminological infor-
mation about the real use of the terms. 

 

Fig. 3: Terms in context 
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5 Applications in ontology learning and 
management 

5.1 Applications in WordNet semantic areas 

A new semantic categorization of WordNet was devised to exploit the terminological 
implications of the relations between synsets. The adopted approach was based on 
tracing a path in the opposite direction to that used by Termonet to explore a do-
main from a synset, so each synset finds its way through the relations to an epi-
nonym noun synset representing the semantic domain where it is to be included. 
Thus, we define an epinonym as a noun synset representing the category of the se-
mantic domain to which other synsets will be automatically assigned by algorithms 
that will evaluate their proximity from a terminological point of view through the 
cognitive processing of the lexical-semantic relations. 

There is a certain parallelism between the method used for the selection of the 
semantic classes designed for Basic Level Concepts (BLC) (Izquierdo/Suárez/Rigau 
2015) and for epinonyms. In both cases, there is no preset semantic categorization, 
and synsets are selected by the fact of fulfilling certain criteria of selection. Fur-
thermore, in both cases, one of the selection criteria is the computation of lexical-
semantic relations. However, BLC and epinonyms have a substantially different 
objective. BLC are nominal and verbal synsets selected for being semantically repre-
sentatives, and for being neither too concrete nor too abstract. For its part, epi-
nonyms are nominal synsets selected by its aptitude to represent a semantic area, 
preferably a terminologically relevant area of specialty. The selection of epinonyms 
is limited to the grammatical category of nouns because only nominal synsets are 
considered appropriate to designate areas of specialty. In addition, its coverage tries 
to be representative of all semantic areas, examining the entire depth of the hypo-
nymy tree of nouns. 

This exploration of the terminological implications of the relations between 
synsets is carried out in two different phases: 
1. Automatic selection of the epinonym noun synsets to become the categories 

representing the different semantic domains and grouping the synsets assigned 
to each of the domains. 

2. Development of a set of algorithms to calculate the path from each WordNet 
synset through the lexical-semantic relations to the closest epinonymic catego-
ry or categories. 

The algorithm used for selecting the set of epinonyms explores the noun synsets 
downward through the hyponymy relation; that is, it departs from the synset that 
corresponds to the concept entity, which is at the top (or level 0) of the hypernymy 
relations among WordNet noun synsets, and travels through the hyponymy rela-
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tions assigning higher values of hyponymy as the distance to the top increases. The 
selection of the epinonyms is based on a score assigned to each synset according to 
the number of its semantic relations with other synsets, and to its hyponymy level. 
This approach yielded a hierarchical tree of 927 epinonyms, which represent 1.11% 
of the noun synsets in WordNet (83,246) and 0.78% of all WordNet synsets 
(118,868). By starting at the top level of hypernymy, the algorithm scheme preserves 
the inheritance in the WordNet hyponymy tree so that the relations between the 
selected epinonyms may be rebuilt into a hierarchical tree of subcategories, the 
structure and extension of which may be viewed online via Galnet's public inter-
face17.  

The selected set of epinonyms provides an overview of WordNet semantic areas. 
It is consistent with its own internal structure and is generated automatically by 
exploring the relations from a terminological perspective; therefore, there is no 
modeling of the lexical-semantic network to conform to preconceived categorial 
notions. 

After a representative set of noun synsets was obtained, a methodology was de-
veloped to link each WordNet synset to the closest epinonym(s) according to termi-
nological criteria based on the characteristics of the lexical-semantic relations. The 
algorithm used to assign epinonyms generated 128,986 pairings, which is slightly 
above the total number of WordNet synsets (108.51%), given that some synsets were 
linked with more than one epinonym. Furthermore, 99.80% of the WordNet synsets 
were able to automatically assign themselves to their corresponding semantic ar-
ea(s) and only 239 synsets (225 adverbial, 8 verbal and 6 adjectival) were not paired 
with an epinonym, as shown in Table 2. 

Tab. 2: Pairings between synsets and epinonyms 

 Paired synsets WordNet synsets  Percent

Nouns   83,246   83,246   100%

Verbs   18,150   18,156   99.97%

Adjectives   13,837   13,845   99.94%

Adverbs   3,396   3,621   93.79%

Total   118,629   118,868   99.80% 

Owing to the distinctive ontological-relational nature of the results, alongside the 
ontologies already present in Galnet's interface, additional search methods were 

|| 
17 [<http://sli.uvigo.gal/galnet/hierarchy.php?version=dev&ontology=epinonyms& 
category=entity ##ili- 30-00001740-n>; last access: January 24, 2017]. 
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included to enable exploring the design of WordNet semantic areas represented by 
the epinonyms. In addition, similarly to what is described in Section 4 for Termonet, 
a web application18 was built to enable the verification of Galician variants in spe-
cialized corpora by selecting all the variants of a category from any of the ontolo-
gies. 

5.2 Applications in the Semantic Web 

We also provide all contents of Galnet as RDF (Resource Description Framework) 
resources19 through a SPARQL endpoint20 with free public access for users to explore 
our data using SPARQL queries. Turtle files with data corresponding to the latest 
public release of MCR and related ontologies can also be downloaded from our site21.  

The RDF Galnet monolingual dictionaries conform to the Lemon (Lexicon Model 
for Ontologies) model22. The Galnet synsets are aligned with Princeton's WordNet 
synsets version 3.123, with Princeton's WordNet synsets version 3.0 in lemonUby24 
and with the Interlingual Index (ILI). In many cases, Princeton's WordNet also pro-
vides the aligment with a corresponding synset in lemonUby version 3.0. However, 
the alignment in RDF Galnet offers correspondences between all MCR synsets from 
version 3.0 and version 3.1 or lemonUby ones. 

The RDF Galnet internal ontology is based on the ontology that uses the RDF 
Princeton Wordnet 3.1, revised and adapted to the EuroWordNet framework fol-
lowed by the MCR project. Moreover, all the ontologies linked to the Galnet synsets 
were converted to the RDF data model: Adimen-SUMO, Top Ontology, WordNet 
Domains and Epinonyms. 

Query 1: SPARQL federated query for Galician variant trabe 

PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#> 

PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#> 

PREFIX owl: <http://www.w3.org/2002/07/owl#> 

PREFIX skos: <http://www.w3.org/2004/02/skos/core#> 

SELECT * WHERE { 

 SERVICE <http://sli.uvigo.gal/sparql> { 

|| 
18 [<http://sli.uvigo.gal/galnet/category.php>; last access: January 24, 2017]. 
19 [<https://www.w3.org/RDF/>; last access: January 24, 2017]. 
20 [<http://sli.uvigo.gal/sparql/>; last access: January 24, 2017]. 
21 [<http://sli.uvigo.gal/lod/rdf_galnet_mcr30-2016.7z>; last access: January 24, 2017]. 
22 [<http://lemon-model.net>; last access: January 24, 2017]. 
23 [<https://wordnet.princeton.edu>; last access: January 24, 2017]. 
24 [<http://lemon-model.net/lexica/uby/>; last access: January 24, 2017]. 
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  GRAPH <http://sli.uvigo.gal/rdf_galnet_glg> { 

   ?offset rdfs:label "trabe"@glg . 

   ?offset owl:sameAs ?pwn . 

   FILTER (REGEX(str (?pwn), "^http://wordnet-rdf.princeton.edu/wn31/")) 

  } 

 } 

 SERVICE <http://babelnet.org/sparql/> { 

  GRAPH <http://babelnet.org/rdf/> { 

   ?babelnet <http://babelnet.org/model/babelnet#wiktionaryPageLink> 

?wiktionary . 

   ?babelnet skos:exactMatch ?pwn . 

   ?babelnet skos:exactMatch ?eng_resource . 

  } 

 } 

 SERVICE <http://gl.dbpedia.org/sparql> { 

  GRAPH <http://gl.dbpedia.org> { 

   ?glg_resource owl:sameAs ?eng_resource . 

   FILTER (REGEX(str(?glg_resource), "^http://gl.dbpedia.org/resource/") 

) . 

   FILTER (REGEX(str(?eng_resource), "^http://dbpedia.org/resource/") ) 

. 

  } 

 } 

} 

The availability of the data from Galnet in the semantic web allows to link the re-
source with other Linked Open Data and to extract a wider knowledge through 
SPARQL queries. For instance, Query 1 demonstrates the power of SPARQL federat-
ed queries to link a Galician variant from Galnet with the corresponding resources in 
Princeton's WordNet, BabelNet, English Wiktionary and Dbpedia.  

On the other hand, Query 2 starts from the English variant penicillin and extracts 
its ILI from the MCR, its equivalent variant in Galician, the corresponding resource 
in the Galician DBpedia, the  IUPAC (International Union of Pure and Applied Chem-
istry) designation in Galician of the chemical compound, the equivalent resource in 
the YAGO (Yet Another Great Ontology) knowledge base (Mahdisoltani/Biega/ 
Suchanek 2015), and the 57 lexical forms in different languages listed in YAGO to 
designate the concept. 

Query 2: SPARQL federated query for English variant penicillin 

PREFIX  rdfs: <http://www.w3.org/2000/01/rdf-schema#> 

PREFIX owl: <http://www.w3.org/2002/07/owl#> 

Brought to you by | provisional account
Unauthenticated

Download Date | 1/7/20 12:32 PM



 Construction of a WordNet-based multilingual lexical ontology for Galician | 193 

  

PREFIX dbo: <http://dbpedia.org/ontology/> 

SELECT * WHERE { 

 SERVICE <http://sli.uvigo.gal/sparql> { 

  GRAPH <http://sli.uvigo.gal/rdf_galnet_eng> { 

   ?eng_offset rdfs:label "penicillin"@eng . 

  } 

  GRAPH <http://sli.uvigo.gal/rdf_galnet> { 

   ?ili owl:sameAs ?eng_offset . 

   ?ili owl:sameAs ?glg_offset . 

   FILTER (REGEX(STR(?glg_offset), 

"^http://sli.uvigo.gal/rdf_galnet_glg")) . 

  } 

  GRAPH <http://sli.uvigo.gal/rdf_galnet_glg> { 

   ?glg_offset rdfs:label ?glg_label . 

  } 

 } 

 BIND (IRI(CONCAT("http://gl.dbpedia.org/resource/", 

UCASE(SUBSTR(STR(?glg_label), 1, 1)), SUBSTR(STR(?glg_label), 2))) AS 

?glg_resource) . 

 SERVICE <http://gl.dbpedia.org/sparql> { 

  GRAPH <http://gl.dbpedia.org> { 

   ?glg_resource dbo:iupacName ?glg_iupac . 

  } 

 } 

 BIND(CONCAT("1", SUBSTR(STRAFTER(STR(?eng_offset), 

"http://sli.uvigo.gal/rdf_galnet_eng/"), 1, 8) ) AS ?yago_id) . 

 SERVICE <http://linkeddata1.calcul.u-psud.fr/sparql> { 

  GRAPH <http://www.yago-knowledge.org> { 

   ?yago_resource <http://yago-knowledge.org/resource/hasSynsetId> ?ya-

go_id  . 

   ?yago_resource rdfs:label ?lang_label . 

  } 

 } 

} 

Finally, it is interesting to note that the joint exploitation of Linked Open Data can 
be an efficient, robust and reliable way to develop new wordnets or to expand the 
lexical coverage of existing ones (Solla Portela/Gómez Guinovart 2016). 

Brought to you by | provisional account
Unauthenticated

Download Date | 1/7/20 12:32 PM



194 | Xavier Gómez Guinovart and Miguel Anxo Solla Portela 

  

6 Conclusion 

Natural language processing plays an increasingly important role in the information 
society. The need for a computational representation of general and specialized 
lexical information capable of being exploited by language technologies (in auto-
matic and computer-assisted translation applications, multilingual retrieval of in-
formation, semantic web, etc.) is a new challenge for the research in lexicology. The 
use of ontologies, understood as formal and shared specifications of the conceptual-
ization of a domain that can be transmitted between people and/or systems, offers a 
suitable solution for this task. This is particularly relevant in a highly multilingual 
context such as the current information society, where the symbiosis between lexi-
con and ontologies allows us to work with powerful conceptual and methodological 
tools towards the best representation of general and specialized multilingual 
knowledge.  
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