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Abstract. The OntoLex W3C Community Group has been working for more

than three years on a shared lexicon model for ontologies, called lemon. The

lemon model consists of a core model that is complemented by a number of

modules accounting for specific aspects in the modeling of lexical information

within ontologies. In many usage scenarios, the discovery and exploitation of

linguistically grounded ontologies may benefit from summarizing information

about their linguistic expressivity and lexical coverage by means of metadata.

That situation is compounded by the fact that lemon allows the independent

publication of ontologies, lexica and lexicalizations linking them. While the

VoID vocabulary already addresses the need for general metadata about inter-

linked datasets, it is unable by itself to represent the more specific metadata

relevant to lemon. To solve this problem, we developed a module of lemon,

named LIME (Linguistic Metadata), which extends VoID with a vocabulary of

metadata about the ontology-lexicon interface.
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1 Introduction

Ontologies and widely shared vocabularies are the cornerstone of the Semantic Web

as they provide the basis for interoperability as well as for reasoning, consistency

detection, etc. Yet, the grounding of ontology and vocabulary elements in natural

language is crucial to ensure communication with humans [1]. Enriching ontologies

and Semantic Web vocabularies with information about how the vocabulary ele-

ments are expressed in natural language is crucial to support tasks such as ontology

mediation [2] as well as in all tasks in which natural language needs to be inter-

preted with respect to a formal vocabulary or ontology (e.g. question answering

[3, 4], ontology-based information extraction [5], ontology learning [6]) or in which

natural language descriptions need to be generated from a given ontology or dataset

[7–9].

A number of models have been proposed to enrich ontologies with information

about how vocabulary elements are expressed in different natural languages, including

the Linguistic Watermark framework [10, 11], LexOnto [12], LingInfo [13], LIR [14],

LexInfo [1] and more recently lemon [15].
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The OntoLex W3C Community Group1 has the goal of providing an agreed-upon

standard by building on the aforementioned models, the designers of which are all

involved in the community group. Additionally, linguists have acknowledged [16] the

benefits that the adoption of the Semantic Web technologies could bring to the pub-

lication and integration of language resources. As such, the Open Linguistics Working

Group2 of the Open Knowledge Foundation is contributing to the development of a

LOD (Linked Open Data) (sub)cloud of linguistic resources.3

These complementary efforts by Semantic Web practitioners and linguists are in

fact converging, as the ontology lexicon model provides a principled way [17] to

encode even notable resources such as the Princeton WordNet [18, 19] and other

similar ones (which we will refer to hereafter as wordnets) for other languages.

The lemon model envisions an open ecosystem in which ontologies4 and lexica for

them co-exist, both of which are published as data on the Web. It is in line with a

many-to-many relationship between: (i) ontologies and ontological vocabularies, (ii)

lexicalization datasets and (iii) lexical resources. While an OWL T-Box consists

essentially of classes and properties, a lexicon mainly consists of a collection of lexical

entries. Lexicalizations in our sense are reifications of the relation between an ontology

reference and the lexical entries by which these can be expressed within natural lan-

guage. lemon foresees an ecosystem in which many independently published lexical-

izations and lexica for a given ontology co-exist. Within such an ecosystem, it is crucial

to support the discovery of lexica and lexicalizations for a given ontology according to

a number of criteria. Relevant criteria in choosing a particular lexicalization or lexicon

include the following:

• Vocabulary Coverage: How many vocabulary elements of a given ontology are

covered by at least one lexicalization in the lexicon?

• Language Coverage: How many natural languages are covered in the lexicon?

• Variation: How many different lexicalizations are there per vocabulary element?

• Linguistic Model: Which model is used to express lexicalizations for vocabulary

elements (rdfs:label, skos/skosxl:{pref,alt,hidden}Label, lemon, LexInfo, etc.?)

When data are immediately accessible, it may be the case that relevant metadata can be

computed automatically by statistical profiling. However, its explicit representation

through a dedicated vocabulary is still useful for many reasons. Firstly, it promotes

architectural clarity, by separating metadata gathering and exploitation. Concerning the

latter, available approaches include symbolic manipulation of structured metadata, as

well its use in the construction of a feature space for the application of machine

learning algorithms. The second advantage of explicit metadata is that metadata can be

computed once and be reused multiple times, possibly avoiding computationally

1 http://www.w3.org/community/ontolex/.
2 http://linguistics.okfn.org/.
3 http://nlp2rdf.lod2.eu/OWLG/llod/llod.svg.
4 It would be more appropriate to adopt the term “reference dataset” (including thus also SKOS

thesauri and datasets in general), to express data containing the logical symbols for describing a

certain domain. In line with the traditional name OntoLex (and thus the ontology-lexicon dualism),

we will however often refer to them with the term ontology.
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intensive queries over the actual data. In fact, the reuse of pre-computed metadata

opens it up the possibility of aggregating metadata in Web accessible repositories that

can answer queries expressed through the metadata vocabulary.

In this paper, we introduce LIME (Linguistic Metadata), the metadata vocabulary

for the lemon model. The paper is structured as follows: in the next Sect. 2 we discuss

related work, mainly related to the representation of metadata. Section 3 briefly

introduces the Lexicon Model for Ontologies (lemon) reflecting the current agreements

of the OntoLex community group. Section 4 introduces requirements on the metadata

vocabulary, and Sect. 5 presents the actual vocabulary. In Sect. 6, we sketch an

application scenario for the model in the context of ontology mediation or alignment.

We conclude in Sect. 7.

2 Related Work

Semantic Web practitioners have accepted the necessity of metadata describing the

interlinked datasets themselves (e.g. what is it about? [20]), rather than focusing only

on the description of entities in the universe of discourse.

VoID (Vocabulary of Interlinked Datasets) [21] satisfied the need for a machine-

understandable coarse-grained description of the LOD as a whole, by defining a

vocabulary of metadata about datasets and their interconnections, as well as mecha-

nisms to publish, locate and aggregate dataset descriptions. The VoID framework can

be extended for different usages. VOAF (Vocabulary of a Friend)5 is one such

extension, supporting the description of OWL ontologies and RDFS schemas. VOAF

distinguishes various types of dependencies between vocabularies, supports the cate-

gorization of vocabularies, and defines statistical metrics relevant to vocabularies (e.g.

number of classes). VOAF can be complemented with modules providing additional

metadata (e.g. the preferred prefix). Currently, the LOV (Linked Open Vocabularies)6

service exploits VOAF metadata to support the navigation and discovery of vocabu-

laries and to understand their relationships. LOV mashes up the data provided by

LODStats [22] on the usage of vocabularies in the LOD.

DCAT (Data Catalog Vocabulary) [23] is a related vocabulary for the description of

data catalogs on the Semantic Web, aiming at improving their discoverability and

supporting federated queries across them. While DCAT is agnostic with respect to data

models/formats, it is possible to combine it with other format-specific vocabularies,

such as VoID in the case of RDF datasets.

In the field of HLT (Human Language Technology), structured metadata supports

the reuse of Language Resources (LRs). The OLAC (Open Language Archives

Community) [24] metadata model provides a template for the description of LRs, by

extending the Dublin Core Metadata Element Set.7 Supported metadata includes,

among others, provenance metadata, resource typology and language identification.

5 http://purl.org/vocommons/voaf.
6 http://lov.okfn.org/.
7 http://dublincore.org/documents/dces.
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OLAC is intended to specialize the general infrastructure provided by OAI (Open

Archives Initiative) [25], which supports the federation of archives and the aggregation

of the associated metadata.

While OLAC aims to define a distributed infrastructure for resource sharing, LRE

Map [26] is a crowd-sourced catalog of LRs, initially fed by authors submitting papers

to LREC Conferences. LRE Map defines numerous resource types and usage appli-

cations, whilst OLAC distinguishes only a handful of types. Similar in scope to OLAC,

META-SHARE [27] has its own metadata schema. These works commit to a definition

of LR that includes both software tools (e.g. part of speech taggers and parsers) and

data (e.g. corpora, dictionaries and grammars) expressed in different formats. Because

of their broad coverage, these works fail to provide specific metadata for the description

of the relationship between ontologies and lexica, which is the core of OntoLex.

Moreover, these works are not specifically tailored to the description of Semantic Web

datasets, nor do they fit the metadata ecosystem that is being developed on the

Semantic Web through initiatives such as VoID and DCAT.

Starting from previous works about metadata for linguistic resources [10], we filled

this gap by proposing a standard (LIME) that extends VoID to provide descriptive

statistics at the level of the lexicon-ontology interface, in particular for the lemon model

developed by the OntoLex community group. The model we present here represents a

refined version of the initial proposal [28] that was seeded to the community before

lemon was finalized.

Fig. 1. The Lemon/OntoLex Model as presented in the Ontolex Final Model Specification, and

available at: http://www.w3.org/community/ontolex/wiki/Final_Model_Specification. For some

properties the inverse is denoted as ‘property/inverse property’; only the direction of the first

property is indicated in the diagram.
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3 The Lemon/OntoLex Model

The lemon model (see Fig. 1) developed by the OntoLex community group is based on

the original lemon model, which by now has been adopted by a number of lexica

[29–32], and as such was taken as the basis of the OntoLex community group to

develop an agreed-upon and widely accepted model. The lemon model is based onto

the idea of a separation between the lexical and the ontological layer following

Buitelaar [33] and Cimiano et al. [34], where the ontology describes the semantics of

the domain and the lexicon describes the morphology, syntax and pragmatics of the

words used to express the domain in a language. The model thus organizes the lexicon

primarily by means of lexical entries, which are a word, affix or multiword expression

with a single syntactic class (part-of-speech) to which a number of forms are attached,

such as for example the plural, and each form has a number of representations (string

forms), e.g. written or phonetic representation. Entries in a lexicon can be said to

denote an entity in an ontology, however normally the link between the lexical entry

and the ontology entity is realized by a lexical sense object where pragmatic infor-

mation such as domain or register of the connection may be recorded.

In addition to describing the meaning of a word by reference to the ontology, a

lexical entry may be associated with a lexical concept. Lexical concepts represent the

semantic pole of linguistic units, and are the mentally instantiated abstractions which

language users derive from conceptions [35]. Lexical concepts are intended primarily

to represent such abstractions when present in existing lexical resources, e.g. synsets

for wordnets. An example of a lexical entry lexicalizing the property knows in the

FOAF (Friend of a Friend) vocabulary (http://xmlns.com/foaf/spec/) is as follows:

:acquainted_with a ontolex:LexicalEntry;

lexinfo:partOfSpeech lexinfo:adjective;

ontolex:canonicalForm :acquainted_form;

synsem:synBehavior :acquainted_adjective_frame;

ontolex:sense :acquainted_with_sense.

:acquainted_form a ontolex:Form;

ontolex:writtenRep “acquainted”@en.

:acquainted_adjective_frame a lexinfo:AdjectivePPFrame;

lexinfo:coplativeArg :acquainted_adjective_arg1;

lexinfo:prepositionalObj :acquainted_adjective_arg2.

:acquainted_with_sense ontolex:reference foaf:friend;

synsem:subjOfProp :acquainted_adjective_arg1;

synsem:objOfProp :acquainted_adjective_arg2.

:acquainted_adjective_arg2 synsem:marker :with;

synsem:optional “false”^^xsd:boolean .

:with a ontolex:LexicalEntry;

ontolex:canonicalForm :with_form .

:with_form ontolex:writtenRep “with”@en .

LIME: The Metadata Module for OntoLex 325

stellato@info.uniroma2.it

http://xmlns.com/foaf/spec/


The lemon model is structured into a core module (ontolex prefix in the example

above) and four additional modules. Firstly, the syntax and semantics (synsem prefix)

module describes the syntactic usage of a frame and furthermore how this syntax can

be mapped into logical representations, as well as further conditions that may affect

whether a word can be used for a concept in the ontology. This mapping is based on a

proven mechanism for representing the meaning of ontological concepts with lexical

elements [36]. The second module is concerned with decomposition of terms into their

component elements, that is either the decomposition of multiword elements into

individual words, or of synthetic words into individual lexemes. The next module is the

variation module that describes how terminological and lexical variants and relations

may be stated and in particular how we can represent translations of terms taking into

account a meaning of a word in an ontology. The final module is the metadata module

described in this paper.

4 Requirements for the Metadata Module

The design of LIME has been informed by the following requirements, which express

information that is relevant to different use-cases and applications.

R1. Compatibility with the lemon model.

R2. Compatibility with other lexicalization models, such as RDFS, SKOS (Simple

Knowledge Organization System), SKOS-XL (SKOS eXtension for Labels).

R3. Distributed publication of each component of the ontology-lexicon interface.

R4. Encoding. It must provide metadata describing how content is encoded.

R5. Content summarization. It must provide summaries about the dataset content.

R6. Reuse of existing vocabularies.

5 The Metadata Vocabulary

The LIME vocabulary (see Fig. 2) we present here, though inspired by the proposal in

[28], is in fact very different because of the need for a better alignment with the overall

scope of the working group and for accommodating the flexible publication scenario

envisaged by lemon.

Following the conceptual model of the ontology-lexicon interface defined by lemon

(see Requirement R1), we distinguish at the metadata level three entities:

1. the ontology (bearing semantic information),

2. the lexicon (bearing linguistic information),

3. the set of lexicalizations (intended as the mere correspondences between logical

entities in the ontology and lexical entries in the lexicon).

From the perspective of a metadata vocabulary, LIME focuses on the representation of

the relation between these three entities and summaries and descriptive statistics

concerning these entities and their relations (see Requirement R5).
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The three entities (ontology, lexicon and lexicalization set) are regarded as

instances of void:Dataset. While the lemon model introduces a subclass of void:

Dataset to represent lexica (ontolex:Lexicon), no such subclass exists for

lexicalizations. LIME introduces such a subclass, lime:LexicalizationSet, to

describe the relation between the lexicon and the ontology in question. A lime:

LexicalizationSet object thus holds all the relevant metadata and descriptive

statistics about the lexicalizations that relate ontology elements in the ontology to

lexical entries (possibly found in a lexicon).

Moving away from our original assumption that lexicalizations are embedded

within an ontology, we allow each entity to be published independently or combined

with others into a single resource (see Requirement R3). By allowing this freedom, we

support the following scenarios:

1. a lexicon is published as a stand-alone resource, independently of any specific

ontology. We further distinguish the following two cases:

(a) an ontology contains a set of lexicalizations by means of entries in the lexicon

(thus ontology + lexicalization as a single data source)

(b) an ontology exists independently of the lexicon, and a third party publishes a

lexicalization of the ontology by adopting the above lexicon (thus all the three

datasets are separate entities)

Fig. 2. The LIME Model
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2. a lexicon is created for a specific ontology:

(a) the lexicon and lexicalizations for an existing ontology are published together.

(b) an ontology is published alongside with its lexicon (ontology, lexicon and the

set of lexicalizations published together).

Obviously, since ontologies may be lexicalized for more languages, and as a general-

purpose lexicon may be reused across different ontologies, multiple combinations of

the above cases may happen for any single resource. Finally, linguistic enrichment of

ontologies may occur by means of links with lexical concepts, rather than links with

specific lexical entries, as suggested by Pazienza and Stellato [37]. The notion of

Lexical Linkset accounts for this scenario, by specializing the notion of void:

Linkset to make explicit its linguistic value.

5.1 Describing (Domain) Datasets

From the LIME viewpoint, any RDF dataset may be lexicalized in a natural language or

aligned with a set of lexical concepts. The term dataset is meant hereafter to encompass

ontologies, SKOS concept schemes and in general any set of RDF triples. In the

ontology-lexicon dualism, the dataset corresponds to the ontology, in the sense that it

provides formal symbols that need for grounding in a natural language.

At the metadata level, a dataset is then represented as an instance of the class

void:Dataset or a more specific subclass, e.g. voaf:Vocabulary for vocab-

ularies. LIME defines no specific term for the description of the dataset bearing the

semantic references for the ontology-lexicon interface. Still, it suggests the use of

appropriate metadata terms suggested by the VoID specification (see Requirement R6).

For instance, in the following excerpt:

<http://xmlns.com/foaf/0.1/> a voaf:Vocabulary;

foaf:homePage <http://xmlns.com/foaf/0.1/>;

dct:title “The Friend of a Friend (FOAF) Vocabulary”@en;

void:dataDump <http://xmlns.com/foaf/spec/index.rdf>;

voaf:classNumber 13;

voaf:propertyNumber 62 .

we declare an instance of voaf:Vocabulary describing the FOAF vocabulary. In

the example, we show how to provide the name of the vocabulary, its home page

(providing a unique key supporting data aggregation), a download file and the count of

classes and properties. In the previous example, we followed LOV when reusing the

URI of FOAF to provide additional metadata. This approach requires the publication of

metadata via a SPARQL endpoint or some other API (Application Programming

Interface). Alternatively, one can create a new URI for the metadata instance, so that it

can be dereferenced. Meanwhile, the connection to the vocabulary is established via an

owl:sameAs axiom, or some other uniquely identifying property.
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5.2 Describing Lexica

A lexicon comprises a collection of lexical entries in a given natural language, and is

generally independent from the semantic content of ontologies. The class ontolex:

Lexicon represents lexica in both the core (data) and metadata levels of the OntoLex

specification. This class extends void:Dataset, such that recommendations from

the VoID specification apply.

Perhaps the most important fact about a lexicon is the language it refers to, an

explicit marker for applicability of the resource in given scenarios. This information can

be represented either as a literal (according to ISO 639 [38]) through property ontolex:

language or as a resource (through the property dct:language), using any of the

vocabularies assigning URIs to languages (e.g. http://www.lexvo.org/, http://www.

lingvoj.org/, http://id.loc.gov/). The following example describes an English lexicon:

ex:myLexicon a ontolex:Lexicon;

ontolex:language “en”;

dct:language <http://lexvo.org/id/iso639-3/eng>;

void:dataDump <http://example.org/lexicon/dump.rdf>;

void:sparqlEndpoint <http://example.org/lexicon/sparql>;

void:triples 10000 .

The description above contains terms from VoID (see Requirement R6), e.g. to

provide a data dump and a SPARQL endpoint. An agent may choose between the

available types of access based on various criteria: (i) the suitability of the local triple

store for handling the advertised number of triples, (ii) the necessity of specialized

processing not provided by the SPARQL endpoint, (iii) the willingness to avoid

stressing the data provider with frequent/complex queries.

To support the actual exploitation of a lexicon, LIME supports metadata about the

way a lexicon has been encoded (see Requirement R4). The reason is that lemon does

not commit to a specific catalog of linguistic categories (e.g. part-of-speech), whereas it

defers to the user the choice of a specific catalog. The adopted catalog may be indicated

as a value of the property lime:linguisticModel. This property is defined as a

subproperty of void:vocabulary, to better qualify the specific association between

the lexicon and the ontology providing linguistic categories. For instance, we can say

that ex:myLexicon uses LexInfo2 as repository of linguistic annotations:

ex:myLexicon a ontolex:Lexicon;

lime:linguisticModel <http://www.lexinfo.net/ontology/2.0/lexinfo>

An important metric indicating the usefulness of a lexicon is the number of lexical

entries it contains (see Requirement R5):

ex:myLexicon lime:lexicalEntries 13 .

5.3 Describing Lexicalization Sets

We use the term lexicalization for the reified relation between a lexical entry and the

ontological meaning it denotes. A collection of such lexicalizations is modeled by the
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class lime:LexicalizationSet, which in turn subclasses void:Dataset. For

example, the property foaf:knows can be lexicalized as “X is friend of”, “XknowsY”, “X

is acquainted with X” etc., all corresponding to different lexicalizations.

A lime:LexicalizationSet is characterized (as an ontolex:Lexicon)

by the natural language it refers, which can be indicated via the properties already used

for the same purpose within ontolex:Lexicon. Moreover, a lime:Lexical-

izationSet may play an associative function, as it may relate a dataset with a

lexicon providing lexical entries. The properties lime:referenceDataset and

lime:lexiconDataset point to the dataset and the lexicon, respectively. The

presence of explicit links with the dataset and lexicon will allow metadata indexes

answering queries that seek, as an example, a lexicalization set in a natural language for

a given dataset (see Requirement R3). This is an example of an English lexicalization

set for FOAF utilizing an OntoLex lexicon:

ex:LexicalizationSet a lime:LexicalizationSet;

ontolex:language “en”;

dct:language <http://lexvo.org/id/iso639-3/eng>;

lime:referenceDataset <http://xmlns.com/foaf/0.1/>;

lime:lexiconDataset ex:myLexicon .

The mandatory property lime:referenceDataset tells which dataset the lex-

icalization is about. Similarly, the optional property lime:lexiconDataset holds a

reference to the lexicon being used. This optionality allows supporting previous lexi-

calization models (see Requirement R2) that rely on plain literals (e.g. RDFS and SKOS)

or introduce reified labels (e.g. SKOS-XL), but in any case have no separate notion of

lexicon. It is thus necessary to introduce the mandatory property lime:lexi-

calizationModel, which holds the model used in a specific lexicalization set (see

Requirement R4). We may say, for instance, that FOAF has an embedded lexicalization

set expressed in RDFS:

<http://xmlns.com/foaf/0.1/> void:subset ex:embedLexSet .

ex:embedLexSet a lime:LexicalizationSet;

ontolex:language “en”;

lime: lexicalizationModel <http://www.w3.org/2000/01/rdf-schema#>

Knowing that a dataset is lexicalized in a given natural language does not guarantee

that the available linguistic information is useful. In particular, the value of a lexi-

calization set may be assessed by means of metrics (see Requirement R5). For instance,

in the following excerpt:

:myItalianLexicalizationOfFOAF a lime:LexicalizationSet;

ontolex:language “it”;

lime:referenceDataset <http://xmlns.com/foaf/0.1/>;

lime:lexicalizationModel ontolex:;

lime:lexiconDataset :italianWordnet;

lime:partition [

lime:resourceType owl:Class;

lime:percentage 0.75;
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lime:avgNumOfLexicalizations 3.54;

lime:references 13;

lime:lexicalEntries 46;

lime:lexicalizations 46

].

the property lime:partition (domain: lime:LexicalizationSet ⊔ lime:

LexicalLinkset) points to a lime:LexicalizationSet, which is the subset

of the lexicalization set dealing exclusively with instances of the class referenced by

lime:resourceType. The properties lime:references and lime:lexi-

calEntries hold, respectively, the number of entities from the reference dataset and

the number of lexical entries from the lexicon that participate in at least one lexicali-

zation, while lime:lexicalizations holds the total number of lexicalizations.

Additionally, lime:avgNumOfLexilicazions gives the average number of lex-

icalizations per resource, while lime:percentage indicates the ratio of resources

having at least one lexicalization. There is a certain level of redundancy among these

properties, so that it is at the discretion of the publisher to choose a number of properties.

For instance, if metadata for the lexicalized ontology is not available, then it is man-

datory to provide ratios (such in the above example), whereas clients can combine

counts (if available from both the lexicalization and the reference datasets) in order to

compute them.

5.4 Describing Lexical Concept Sets

The class ontolex:ConceptSet is a subclass of void:Dataset that defines a

collection of ontolex:LexicalConcepts. It holds LIME-specific and other

dataset-level metadata. Lexical concepts are instances of skos:Concept (as on-

tolex:LexicalConcept is a subclass of skos:Concept). In fact, following the

pattern already adopted for the lexicon, we combined the concept scheme with the

concept set, by making the latter a subclass of the former. It is possible to summarize

the content of a concept set (see Requirement R5), by reporting (via the property

lime:concepts) the total number of lexical concepts in a concept set. Beyond the

need for such summarizing information, the rationale for the class ontolex:Con-

ceptSet is to support the publication of lexical concepts as a separate dataset (see

Requirement R3). This, in turn, allows the independent publication of the linguistic

realization of those concepts in different natural languages, e.g. several wordnets

sharing the synsets from the English WordNet. However, lemon and LIME are also

compatible with the approach to multilingual wordnets, in which each wordnet has its

own set of synsets, while an inter-language index establishes a mapping between them.

In the following excerpt, we define a void:Linkset providing skos:exact-

Match mappings between two ontolex:ConceptSets (defined elsewhere):

:ItalianWN_EnglishWN_index a void:Linkset;

void:subjectsTarget ex:ItalianWN;

void:objectsTarget ex:EnglishWN;

void:linkPredicate skos:exactMatch .
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5.5 Describing Conceptualizations

A lime:Conceptualization is a dataset relating a set of lexical concepts to a

lexicon, indicated by the properties lime:conceptualDataset and lime:

lexiconDataset, respectively. In the representation of wordnets, it plays a role like

that of a lime:LexicalizationSet for the ontology lexicalization. A different

class has been introduced, since the association between lexical concepts and words is

different from the lexicalization of ontology concepts.

In addition to the explicit references to the lexicon and the lexical concept set, a

conceptualization holds a number of resuming metadata (see Requirement R5). The

properties lime:lexicalEntries and lime:concepts hold the number of

lexical entries and lexical concepts that have been associated, respectively.

5.6 Describing Lexical Link Sets

An interesting use of wordnets is to enrich an ontology with links to lexical concepts,

which may provide a less ambiguous inter-lingua (than natural language, which has

inherent lexical ambiguity) for the task of ontology matching.

To represent a collection of these links, we introduced lime:LexicalLinkset,

which extends void:Linksetwith additional metadata tailored to this specific type of

linking. The properties lime:referenceDataset and lime:conceptual-

Dataset clearly distinguish between the different roles that the linked datasets play

from the perspective of the lemon model, whereas properties from the VoID vocabulary

only deal with lower-level features, e.g. to which dataset the subjects of the link belong to.

Similarly to the case of lime:LexicalizationSet, the property lime:par-

tition references a lime:LexicalLinkset dealing with a given resource type.

Due to the lack of space, we will not provide specific examples for the relevant metrics.

However, they are analogous to the ones already discussed for lexicalization sets, expect

for the fact they now refer to links rather than lexicalizations.

6 A Use-Case: Ontology Matching

Ontology matching is the task of finding a set of correspondences between a pair of

input ontologies. Although ensemble strategies – combining different kinds of matching

techniques based on terminology, structure, extension and models of the compared

resources – dominate evaluation campaigns, lexical comparison [2] is the basic step

providing the initial “anchors” for further analysis performed through those techniques.

While matchers can certainly find out how and in which languages labels are expressed

by analyzing the data to determine the matching techniques to be applied, descriptive

summaries of the linguistic characteristics of the ontologies in question would save

computation time, making this information directly accessible.

We focus here on the activities that a coordinator needs to perform beforehand in

order to define a successful mediation strategy. Linguistic metadata have been shown to

be useful in support coordination activities in a semi-automatic process [39].
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LIME metadata about the input ontologies allows the coordinator to estimate their

level of linguistic compatibility, which in turn indicates how easily they can be mat-

ched. If the coordinator finds at least one pair of lexicalizations that sufficiently cover

the ontologies, then it may use them to perform the match. When multiple lexical-

izations exist, the coordinator may exclude those that do not sufficiently cover the input

ontologies, or it could assign different weights to the scores computed with respect to

each of them. Similarly, a coordinator may consider whether the input ontologies have

been enriched with links to lexical concepts found in the same wordnet, which provide

a less ambiguous inter-lingua than natural language (see Sect. 5.6).

The explicit linguistic metadata about the input ontologies allow the coordinator to

reason upon them, and determine an appropriate matching strategy by applying some

heuristics. The greatest benefit of an explicit metadata vocabulary is that it supports

access to previously unknown information. Indeed, using LIME it would be possible to

locate relevant data from remote repositories.

Such metadata aggregation would benefit from the protocols that VoID specifies to

support the independent publication of dataset descriptions in a predictable way. The

fact that LIME is an extension of VoID entails that the same protocols may support

harvesting of LIME metadata. Moreover, the same services that aggregate and make

available VoID descriptions in general should also support LIME metadata as well.

7 Conclusions and Future Work

We presented LIME, a vocabulary developed in the context of the Ontolex group,

providing metadata terms specifically relevant to lemon. The publication of such

metadata alongside the corresponding datasets intends to foster their discoverability,

understandability and exploitability. LIME provides metadata terms related to the core

module of lemon. Future work will probably include development of extensions

dealing with other lemon modules. A question for future work is how to include aspects

related to the quality of linguistic resources as metadata.

The URI of the LIME ontology is: http://www.w3.org/ns/lemon/lime and it is

currently available at:

https://github.com/cimiano/ontolex/blob/master/Ontologies/lime.owl.
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