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INTRODUCING LexMeta:  
A METADATA MODEL FOR LEXICAL RESOURCES

Abstract In this paper, we present LexMeta, a metadata model for the description of humanreadable

and computational lexical resources in catalogues. Our initial motivation is the extension of the LexBib 

knowledge graph with the addition of metadata for dictionaries, making it a catalogue of and about lexico

graphical works. The scope of the proposed model, however, is broader, aiming at the exchange of meta

data with catalogues of Language Resources and Technologies and addressing a wider community of re

searchers besides lexicographers. For the definition of the LexMeta core classes and properties, we deploy 

widely used RDF vocabularies, mainly Meta-Share, a metadata model for Language Resources and Tech

nologies, and FRBR, a model for bibliographic records. 

Keywords Lexical resources metadata; linked data; Wikibase; semantic web

1. Introduction

In this paper we present LexMeta, a metadata model for the description of humanreadable 

and computational lexical resources1 in catalogues.

The goal is to develop a catalogue of and about lexicographical works to be integrated in the 

LexBib Wikibase Knowledge Graph of Lexicography and Dictionary Research, a research 

infrastructure targeting the lexicographic community. The LexBib project2 (Lindemann/

Kliche/Heid 2018; Kosem/Lindemann 2021) consists of various components among which 

LexBib Zotero3 occupies a central place. This is a digital library of metalexicography research 

articles made available through the Zotero4 platform, containing publicly available publica

tion metadata, and a collection of full texts of articles available to the text processing objec

tives of the LexBib project.5 It currently includes 10,000 metadata records for papers in 

several languages, out of which around 7,500 are included with their full texts. That biblio

graphical catalogue is represented as Linked Open Data (LOD) in LexBib Wikibase (Linde

mann 2021) we present ongoing work concerning a workflow and software tool pipeline for 

collecting and curating bibliographical data of the domain of Lexicography and Dictionary 

Research, and data export in a custom JSON format as required by the Elexifinder applica

tion, a discovery portal for lexicographic literature. We present the employed software tools, 

which are all freely available and open source. A Wikibase instance has been chosen as 

central data repository. We also present requirements for bibliographical data to be suitable 

for import into Elexifinder; these include disambiguation of entities like natural persons and 

natural languages, and a processing of article full texts. Beyond the domain of Lexicography, 

the described workflow is applicable in general to singledomain small scale digital biblio

1 We use the terms “lexical resource” and “dictionary” interchangeably with a broad meaning, encom
passing user dictionaries, general dictionaries, glossaries, thesauri, terminological lexica, etc.

2 See https://lexbib.elex.is/wiki/Project:About. 
3 Accessible through https://lexbib.elex.is/wiki/LexBib_Zotero. 
4 Homepage at https://www.zotero.org/.
5 For IPR reasons, we cannot make available physical copies of full text; nevertheless, where available, 

links to the locations where they can be accessed or downloaded from, are provided.Di
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graphies.”,”event”:”SiKDD 21 Slovenian KDD Conference, October 4th, 2021”,”eventplace”: 

”Ljubljana”,”language”:”en”,”publisherplace”:”Ljubljana”,”title”:”Zotero to Elexifinder: Col

lection, curation, and migration of bibliographical data”,”URL”:”https://ailab.ijs.si/dunja/

SiKDD2021/Papers/LindemannDavid.pdf ”,”author”:[{“family”:”Lindemann”,”given”: 

”David”}],”issued”:{“dateparts”:[[“2021”,10,4]]}}}],”schema”:”https://github.com/citation 

stylelanguage/schema/raw/master/cslcitation.json”} . With the addition of metadata for 

dictionaries, the LexBib knowledge graph will cover lexicographical primary and secondary 

resources, along with other entity types related to both of these, such as persons, organisa

tions, languages, places, events, and lexicographic terminology.

To increase the value and outreach of this catalogue, we foresee the import and export of 

metadata from and to other catalogues, especially those popular with our target audience. 

One such case is the CLARIN Virtual Language Observatory (VLO),6 addressing researchers 

of the Social Sciences and Humanities disciplines. These catalogues serve different purposes 

and have, thus, adopted different approaches to the documentation of dictionaries: library 

catalogues of books mostly focus on bibliographical metadata, while catalogues of language 

resources, such as CLARIN, look at dictionaries (mainly those in digital form) as datasets 

and focus more on encoding information about their contents and accessing modes. There

fore, LexMeta seeks to bring together the metadata modelling approaches used in these two 

types of catalogues and cater for the description of lexical resources along both of these 

dimensions.

In the following sections, we present the background and main features of LexMeta, as well 

as its application in the LexBib catalogue. More specifically, section 2 presents the method

ology for its development and gives an overview of the main models and deployed resourc

es. section 3 describes the model itself illustrated with examples. section 4 introduces the 

current status of the LexBib catalogue of dictionaries and, finally, section 5 concludes with 

future plans.

2. Background

2.1 Requirements and methodology

The LexMeta model aims to cater for the description of lexical resources included in cata

logues of libraries and repositories. It must satisfy the requirements and needs of the respec

tive catalogue users but also have a broader outlook, considering recent developments and 

initiatives in the metadata and datarelated areas, the most prominent being the formulation 

of the FAIR principles7 (Wilkinson et al. 2016).

More specifically, in terms of content, the model must cover not only bibliographical meta

data (e. g., title, author(s), publication date), but also information on the contents and acces

sibility of the resource, relations between versions of the same resource, and provenance 

metadata. It should also support easy discovery of the catalogue entries by both human 

users and machines, and thus exploit existing standards and best practices, especially those 

used by the involved communities. Extensibility and flexibility are important desiderata 

given the evolving data landscape. Interoperability with other schemas plays a crucial role 

in its design in order to facilitate exchange of metadata between catalogues.

6 See https://vlo.clarin.eu.
7 See https://www.gofair.org/fairprinciples/.



XX
 E

UR
AL

EX

Introducing LexMeta: a metadata model for lexical resources

312
This paper is part of the publication: Klosa-Kückelhaus, Annette/Engelberg, Stefan/
Möhrs, Christine/Storjohann, Petra (eds.) (2022): Dictionaries and Society. 
 Proceedings of the XX EURALEX International Congress. Mannheim: IDS-Verlag. 
https://doi.org/10.14618/phpy-6r66

For the design of the model, we first made an inventory of the metadata information that 

should be included in it based on the requirements of the envisaged use case. We also con

ducted a survey through which we identified a set of models and vocabularies that are pop

ular in the targeted domains and explored their adoption for our needs as outlined in the 

next subsection.

2.2 Overview of models

For our survey we have investigated models and vocabularies used in the bibliographical 

and lexicographical domains and the domain of datasets. These are presented below with a 

short description of the features that are of interest for our model.

FRBR (Functional Requirements for Bibliographic Resources) is a conceptual model for 

describing bibliographic metadata (IFLA Study Group on the Functional Requirements for 

Bibliographic Records 1998)”language”:”en”,”publisherplace”:”Munich”,”title”:”Functional 

Requirements for Bibliographic Records: Final Report.”,”URL”:”http://www.ifla.org/en/ 

publications/functionalrequirementsforbibliographicrecords”,”author”:[{“family”:”IFLA 

Study Group on the Functional Requirements for Bibliographic Records”,”given”:””}], 

”issued”:{“dateparts”:[[“1998”]]}}}],”schema”:”https://github.com/citationstylelanguage/

schema/raw/master/cslcitation.json”} . It is an international standard implemented in nu

merous local applications. FRBR distinguishes between the concepts of Work (e. g., an ab

stract notion of a lexicographical creation), Expression (the realisation of a single work, such 

as a certain version or edition), and Manifestation (the distribution of a single realisation, 

e. g., on paper, or as a digital dataset) as core classes.

BIBO (The Bibliographic Ontology) was developed in the Semantic Web community, to 

provide a generic RDF vocabulary for describing bibliographic resources and citation rela

tions. Building on widely used vocabularies such as Dublin Core,8 BIBO provides specific 

classes and properties to classify and describe documents in a Linked Data environment. 

BIBO properties may relate to all FRBR core concepts.

The MetaShare ontology (MS-OWL or MS)9 (Gavrilidou et al. 2012; McCrae et al. 2015) 

caters for language resources, including data resources (structured or unstructured datasets, 

lexica, language models, etc.) and technologies used for language processing (taggers, pars

ers, machine translation applications, etc.). It builds around three key concepts: resource type, 

media type and distribution, which give rise to the core classes of the model. Focusing on lexi

cal resources, the class ms:LexicalConceptualResource (subclass of ms:LanguageResource) 

covers resources such as term glossaries, dictionaries, semantic lexica, ontologies, etc., organ

ised on the basis of lexical or conceptual units (lexical items, terms, concepts, phrases, etc.) 

along with supplementary information (e. g., grammatical, semantic, statistical information, 

etc.). The class ms:DatasetDistribution represents the accessible form of a resource, e. g., a 

spreadsheet or plain text file with the contents of a lexicon, or an online dictionary acces

sible through a user interface.10 Properties are assigned to the most relevant class. De

scriptive and administrative metadata, such as those used for identification purposes (title, 

description, etc.), recording provenance (creation, publication dates, creators, providers, 

8 See https://www.dublincore.org/specifications/dublincore/dcmiterms/. 
9 See http://w3id.org/metashare/metashare.
10 MS includes an additional class for media parts not presented here because the LexMeta model is 

currently restricted to textual resources. 
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etc.), are assigned to the class ms:LanguageResource, while more technical features and 

classification elements are attached to the appropriate subclasses. Thus, properties for 

ms:LexicalConceptualResource encode the subtype (e. g., computational lexicon, ontology, 

dictionary, etc.), and the contents of the resource (unit of description, types of accompany

ing linguistic and extralinguistic information, etc.). The ms:DatasetDistribution class pro

vides information on how to access the resource (i. e., how and where it can be accessed), 

technical features of the physical files (such as size, format, character encoding) and licens

ing terms and conditions.

DCAT11 (Data Catalog Vocabulary) is an RDF vocabulary for representing data catalogues. 

For our purposes, we have looked into two of its core classes and their properties.12 

dcat:Dataset represents “a collection of data, published or curated by a single agent or 

identifiable community; the notion of dataset is broad and inclusive, covering data in many 

forms, including numbers, text, pixels, imagery, sound and other multimedia, and poten

tially other types”. A dictionary or any other lexical resource can safely be considered a 

dataset in DCAT terms. dcat:Distribution represents an accessible form of a dataset such 

as a downloadable file. The design of MetaShare has been influenced by DCAT; thus, 

ms:LexicalConceptualResource and ms:DatasetDistribution are represented as subclasses of 

dcat:Dataset and dcat:Distribution respectively. Further alignments between them are cur

rently under development.

The LexVoc Vocabulary of Lexicographic Terms13 is part of the LexBib Wikibase graph. It is 

a structured controlled list of terms related to lexicographical and metalexicographical con

cepts. It has been developed by reusing and extending term lists from various authoritative 

sources and organising them in semantic domains with several goals in mind (Kosem/Lin

demann 2021, section  3); among other applications, LexVoc terms are used for the con

tentdescribing indexation of LexBib bibliographical items, and can be used for the classifi

cation of dictionaries along various parameters. LexVoc is implemented using the SKOS 

model.14 

2.3 Technical implementation considerations

With regard to the implementation of the model, we have decided to follow the Linked Data 

paradigm.15 To this end, we have considered Semantic Web technologies (e. g., RDF, OWL, 

11 See https://www.w3.org/TR/vocabdcat3/
12 The current version (v3), published in January 2022, as a working draft, is based around seven core 

classes. One of these, namely dcat:DatasetSeries, was introduced in this version. It also has a poten
tial interest for the model and we are currently investigating its usefulness. This class stands for “a 
dataset that represents a collection of datasets published separately but sharing common characteris
tics that group them together”.

13 See http://lexbib.elex.is/wiki/LexVoc. 
14 The SKOS standard can be used for the representation of knowledge organization systems (KOS) 

such as thesauri, classification schemes, subject heading systems and taxonomies within the 
framework of the Semantic Web. For more information, see https://www.w3.org/TR/2009/
RECskosreference20090818/. 

15 For an introduction to Linked Data, see https://www.w3.org/standards/semanticweb/data. 
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SKOS) and the model behind Wikidata,16 an open knowledge graph based on the Wikibase 

software.17 

LexBib Wikibase is an instance of Wikibase, an open source software solution. Wikimedia 

Germany,18 a nonprofit organisation, is in charge of providing Wikibase as a service to a 

broader community, by an endeavour called Wikibase Cloud.19 The goal is to enable an eco

system of federated Wikibases, with Wikidata as the central hub; federation is possible 

through shared persistent identifiers and an interoperable querying standard, SPARQL, 

which allows for accessing different Wikibases at the same time. A Wikibase may provide 

additional data describing entities represented on Wikidata. 

Advantages of Wikibase compared to other Linked Open Data (LOD) database infrastruc

tures are described in Lindemann (2021) we present ongoing work concerning a workflow 

and software tool pipeline for collecting and curating bibliographical data of the domain of 

Lexicography and Dictionary Research, and data export in a custom JSON format as re

quired by the Elexifinder application, a discovery portal for lexicographic literature. We 

present the employed software tools, which are all freely available and open source. A 

Wikibase instance has been chosen as central data repository. We also present requirements 

for bibliographical data to be suitable for import into Elexifinder; these include disambigu

ation of entities like natural persons and natural languages, and a processing of article full 

texts. Beyond the domain of Lexicography, the described workflow is applicable in general 

to singledomain small scale digital bibliographies.”,”event”:”SiKDD 21 Slovenian KDD Con

ference, October 4th, 2021”,”eventplace”:”Ljubljana”,”language”:”en”,”publisherplace”: 

”Ljubljana”,”title”:”Zotero to Elexifinder: Collection, curation, and migration of bibliographical 

data”,”URL”:”https://ailab.ijs.si/dunja/SiKDD2021/Papers/LindemannDavid.pdf”,”author”: 

[{“family”:”Lindemann”,”given”:”David”}],”issued”:{“dateparts”:[[“2021”,10,4]]}},”suppress 

author”:true}],”schema”:”https://github.com/citationstylelanguage/schema/raw/master/

cslcitation.json”} . Furthermore, Wikibase as an infrastructure supports FAIR data and 

metadata; (meta)data in Wikibase are 

– findable by machines through unique and persistent identifiers,

– accessible using standardised protocols (in particular, SPARQL),

– interoperable through the use of broadly used vocabularies that follow the same FAIR

principles, and allow crossreferences to other datasets, and

– reusable through appropriate licensing.

3. LexMeta Model

3.1 LexMeta presentation

Through the analysis of the descriptive requirements for our model and the survey of the 

models and vocabularies, we have established alignments between them and identified con

ceptual gaps, for which we have introduced new elements in a unified model. 

16 See https://www.mediawiki.org/wiki/Wikibase/DataModel. 
17 See https://wikiba.se/.  
18 See http://wikimedia.de.
19 See http://wikibase.cloud. 
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The LexMeta model is built around three main classes,20 which follow the FRBR and relevant 

MS conceptual distinctions:

– the Lexicographic Work (lwb:Q41)21 corresponds to the abstract notion of a lexicographi

cal creation and is defined as subclass of frbr:Work;22

– Lexical/Conceptual Resource (LCR, lwb:Q4) represents the realisation of a single work,

such as a certain version or edition of a lexicographic work, and corresponds to frbr:

Expression and ms:LexicalConceptualResource;

– LCR Distribution (lwb:Q24) is the physical form in which a lexicographical work is real

ized (e. g., as a printed book or as a digital file), and is aligned to frbr:Manifestation and

ms:DatasetDistribution.

This distinction allows us to group and link different publications (e. g., print publications, 

reprints, and digital versions) with the same content as well as to describe them more con

sistently by attaching their properties at the appropriate level.

Lexicographic Work groups the various editions and versions (expressions/LCRs) of the same 

work. Contentdescribing metadata are common across manifestations (distributions) of the 

same expression (LCR) and are assigned to the LCR level. Publication metadata and technical 

features are attached at the distribution level.

More specifically, properties for a Lexicographic Work include identification metadata (title, 

identifier) and the has realisation property (lwb:Q118, frbr:realization) that links it to the 

LCR objects.

Properties attached to the LCR class relate to identification, administrative and provenance 

metadata (e. g., title,23 author, holder of Intellectual Property Rights, etc.) that are common 

across all its Distributions. The property has distribution (lwb:P55) is used to link the LCR to 

one or more LCR Distributions while specific properties (taken from MS) are used to relate 

different LCRs to each other, e. g. replaces LCR (lwb:P135, ms:replaces). To encode the lan

guage(s) of the contents, four distinct properties are included: source and target language 

(for multilingual resources), object language and metalanguage. Properties describing LCR 

structure and type include the following:

– lemma type (lwb:P151), describing types of headwords included in a dictionary (e. g.,

singleword or multiword units, abbreviations, neologisms, etc.),

– linguality type (lwb:P115), indicating whether the LCR describes one, two or more

languages,

– dictionary scope type (lwb:P90), pointing to dictionary typology terms, such as “learner

dictionary”, “dialect dictionary”, “etymological dictionary”,

20 Hereafter, we use the terms class and property, as in RDF vocabularies, to represent the objects we 
wish to describe and their features respectively.

21 The namespace prefix “lwb” (short for “LexBib Wikibase” resolves to http://lexbib.elex.is/entity/).
22 The MS ontology has no similar class; for the connection between versions of the same resource, it 

relies solely on properties that link them together (e. g. ms:isContinuedby, ms:isPartOf, etc.). 
23 Title (and other identification data) is a property that can be used for all the classes. This is deliberate 

to allow for cases where, for instance, distributions have different titles from that of the LCR and 
between them (e. g. “Paperback edition of Dictionary X”, “Dictionary X: the online version”, etc.).
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– dictionary function type (lwb:P120), pointing to basic terms describing communicative

and cognitive dictionary functions, e. g. “text translation”,

– dictionary access type (lwb:P121), with two values, “onomasiological” and “semasiological

dictionary”,

– microstructure feature (lwb:P127), pointing to terms describing microstructural data

presentation features as well as linguistic features of the presented content,

– dictionary text part (lwb:P152), indicating parts present in the dictionary text, such as

front and back matters, and types of entries.

At LCR Distribution we attach publication metadata (e. g., publication date, publisher, ISBN), 

as found in a library catalogue, compatible with how publication metadata are represented 

in LexBib for metalexicographical publications.24 We also attach properties describing how 

they can be accessed, i. e., the form of access or distribution type (e. g., “dictionary book 

publication” or “dictionary app.”) and the URL where they can be accessed or downloaded. 

Where possible, we have opted for SKOS controlled vocabularies instead of free text to in

crease consistency and standardisation. Reuse of existing vocabularies, such as LexVoc, is 

preferred. In some cases, we have imported and enriched the LexMeta vocabularies with 

terms from other vocabularies. For example, the vocabulary containing terms that describe 

dictionary microstructure features is an extension of the MS vocabulary of content types, 

which is used in the range of the property ms:linguisticInformation.

3.2 Implementation

For the implementation of the model, we have decided to use two conventions: (1), Follow

ing the Wikibase data model, as an ontology of Wikibase entities, since the catalogue will 

be integrated in the LexBib Wikibase, and (2), as an OWL ontology,25 a widely used formal 

knowledge representation language for the description of digital data.

In a more detailed documentation,26 we specify the LexMeta core classes as implemented in 

the LexBib Wikibase, and the LexMeta properties attached to each of these classes, their 

datatype, and, for properties that take values from controlled vocabularies or classes of 

items, the respective set of values. We also include the alignments to the classes and prop

erties of the vocabularies presented in section 2.2.

In the LexBib Wikibase implementation, LexMeta classes and properties are represented 

using URIs from the LexBib Wikibase’s own namespace, and following Wikibase naming 

conventions, i. e. numeral identifiers preceded by the letter Q for items (i. e. classes and in

stances), and the letter P for properties. The LexMeta ontology is currently under construc

tion. Where possible, we opt for reusing classes and properties from other vocabularies 

(mainly MetaShare, BIBO, DCterms, etc.) instead of creating new ones. 

The alignment between the two forms is foreseen at both sides. At the LexMeta OWL side, 

the OWL equivalence semantic relations can be used for linking to the LexBib Wikibase 

entities. In the LexBib Wikibase, this is already represented with a property of type “exter

24 This allows, at the same time, the creation of bibliographic items for LCR distributions on LexBib 
Zotero in a straightforward way.

25 See https://www.w3.org/OWL/.
26 Accessible at http://lexbib.elex.is/wiki/LexMeta. 
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nal identifier” (lwb:P42), which links to the identifier of the equivalent LexMeta OWL enti

ties.27 Hence, in a data export of the LexBib entries, the LexBib identifier can be translated 

to its LexMeta OWL equivalent.28

4. Population of LexBib

The LexBib catalogue is already populated with metadata of dictionaries; that was initially 

done for a set of example items which were manually created and annotated with properties 

from our model. 

Fig. 1: Relations between instances of the LexMeta core classes

As an example that illustrates the complexity of relations our model allows between entities 

of the three core classes (see Fig.  1), Deutsches Wörterbuch, a lexicographical endeavour 

started in the mid 1850ies by the Grimm brothers, can be represented as one Lexicographic 

27 LexMeta OWL namespace is http://w3id.org/metashare/lexmeta/.
28 The Wikibase data model has also a particular data structure visavis the RDF model. Thus, the 

mapping process includes a step for the conversion of this structure, see http://lexbib.elex.is/wiki/
LexMeta_OWL.
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work29 with several expressions as LCR. The work was initially released as a set of fascicles, 

with different contributors and content features, and each had a different distribution: the 

book publications date from 1854 (fascicle 1) to 1954 (fascicle 32). After 1984, the fascicles 

are reprinted, with the same contents as the original ones, and are thus considered distribu

tions of the original LCR. At the same time, they were issued as a complete collection, with 

a different size (i. e., the original LCR is linked to this with a partof relation). This collection 

distributed in print in 1984 was later converted to a digital resource, which is distributed as 

an offline electronic dictionary, and also made accessible through a web portal.30

Other metadata entries already accessible at LexBib Wikibase stem from various source 

catalogues, such as OBELEXdict,31 Glottolog,32 Worldcat,33 and Wikidata. Properties that 

relate items describing dictionaries to items describing metalexicographical publications are 

part of LexMeta, namely is reviewed in (lwb:P26) and cites (lwb:P147, bibo:cites), which en

ables setting review and citation relations in the graph.

5. Conclusions and outlook

In this paper, we have presented the LexMeta model for lexical resources and its use in the 

population of the LexBib knowledge graph with metadata of dictionaries.

We are currently in discussions with scholars from the lexicographical and linguistic linked 

data communities in the framework of the ELEXIS34 and NexusLinguarum35 projects respec

tively and expect valuable feedback from them that will be used for the improvement of 

the model and its documentation. We are also collaborating on proposals aiming at a 

(communitydriven) curation of lexicographical primary and secondary resources metadata 

on the LexBib wikibase, including assertions regarding review and citation relations.

Among our future plans is the enrichment of the LexBib catalogue with (mass) imports of 

metadata from other catalogues and, if and where needed, alignment of LexMeta with 

models used for these catalogues as well as with more general widespread metadata models 

for data resources.

In addition, the LexBib catalogue is planned to be made available through a CLARIN 

Knowledge Centre36 (under construction) dedicated to Lexicography. In this case, the meta

data of dictionaries will be exposed for harvesting by the CLARIN VLO, which is based on 

the OAIPMH protocol and the use of metadata profiles that are compatible with the 

Component MetaData Infrastructure (CMDI) framework37 (Broeder et al. 2012; International 

Organization for Standardization 2020). The conversion of the metadata into a CMDI 

compatible profile can benefit from the fact that the MetaShare schema is already included 

29 The URI of Deutsches Wörterbuch, an entity of class Work, is http://lexbib.elex.is/entity/Q16142. 
30 Graphical representations of these relations are available at https://lexbib.elex.is/wiki/Dictionaries. 
31 See https://www.owid.de/obelex/dict/en. 
32 See https://glottolog.org/langdoc, selecting “Doctype dictionary”.
33 Accessible at https://www.worldcat.org/.
34 Homepage at https://elex.is/.
35 Homepage at https://nexuslinguarum.eu/.
36 See https://www.clarin.eu/content/knowledgecentres. 
37 See https://www.clarin.eu/content/componentmetadata. 
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among them and can therefore be based on the reuse of the MetaShare entities in the 

LexMeta Model.
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