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Abstract. Since there is a great confusion between the ontologies and other semantic resources, the purpose of this special
issue is to address the question on “Ontologies and terminologies: Continuum or dichotomy”. We have selected five articles
which study the differences and similarities between these semantic resources. More particularly, the articles are dedicated to
the differences existing at the level of terms and of relations, the use of the ontologies on corpora and the dynamic and static
representation of the knowledge.
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1. Introduction

Storage and management of our knowledge of the world or of a specific domain is a very old en-
deavour started by Aristotle, pursued by the Encyclopedists, Wüster and the Vienna School, and more
recently reinvigorated with the development of Artificial Intelligence. Various types of artifacts have
been created to capture this knowledge, including lexica, dictionaries, universal and domain ontologies,
taxonomies and terminologies. The recent development of and increasing interest for ontologies has
somewhat blurred the distinction among these different types of artifacts and especially between ontolo-
gies and other semantic resources. In fact, as we will illustrate, the term ontology is used so liberally that
it is not always clear what the differences among the various types of semantic resources are. Research
on ontologies has attempted to elicit the distinctions among these resources (Guarino et al., 2009; Schulz
& Stenzhorn, 2007; van Rees, 2003).

• A terminology is usually defined as a set of terms, which represent the system of concepts for an
area or for an application. Terms are linguistic entities and linguistic information may be associated
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with them. Term organization is usually not constrained by any formal logic, which may lead to
problems like cyclicity and redundancy within a terminology.

• An ontology also describes a system of concepts and its associated properties for a specific area.
However, ontologies are built upon formal specification and constraints. They are often intended to
support computer applications.

Nevertheless, because of the proximity in their semantic content and application contexts, terminolo-
gies and ontologies may be better thought of as part of a continuum rather than completely distinct types
of artifacts. The following examples highlight the lack of precise distinction among semantic resources
in the scientific literature. We show that this confusion applies to resources for both general language
and specialized domains (biomedicine and agriculture).

• The general language resource WordNet (Fellbaum, 1998):

− is very often considered a lexical database (Bobillo et al., 2012; Burgun & Bodenreider, 2001;
Fragos et al., 2008; Gangemi et al., 2003a, 2003b; Hearst, 1998; Lüngen & Storrer, 2007; Miller,
1995; Miller & Hristea, 2006; Niles & Pease, 2003; Wong, 2004),

− but also a (linguistic) ontology (Alfonseca & Manandhar, 2002; Amshakala & Nedunchezhian,
2011; Asanoma, 2001; Boudhh & Bhattacharyya, 2010; Buscaldi et al., 2006; Djuana et al.,
2011; Hung & Wermter, 2004; Ingvaldsen & Veres, 2004; Moravec et al., 2004; O’Hara et al.,
1998; Schweighofer & Liebwald, 2007; Suchanek. et al., 2008),

− or a folksonomy (Djuana et al., 2011).
− In some articles it is also associated with several of them (Amshakala & Nedunchezhian, 2011;

Schweighofer & Liebwald, 2007).

• Foundational Model of Anatomy (FMA) (Rosse & Mejino, 2003):

− is mainly presented as ontology (Aleksovski et al., 2006; Burgun, 2006; Jimenez-Ruiz et al.,
2012; Mizoguchi et al., 2009; Rickard et al., 2004; Smith et al., 2007; Zhang & Bodenreider,
2003),

− but is considered a terminology by researchers interested primarily in text processing (Buitelaar
et al., 2008; Grosjean et al., 2011).

• Medical Subject Headings (MeSH) (MeSH, 1998):

− is usually described as a terminology or thesaurus (Claveau and Kijak, 2011; Grabar & Zweigen-
baum, 2002; Hardcastle & Hallett, 2007; Merabti et al., 2012; Mottaz et al., 2008; Névéol et al.,
2004),

− but is also sometimes called an ontology (Abasolo & Gomez, 2000; Bloehdorn & Hotho, 2004;
Ginter et al., 2004; Jiménez-Ruiz & Grau, 2011; Mörchen et al., 2008; Yoo & Hu, 2006).

− Moreover, in several publications MeSH is called ontology but is described as a thesaurus or a
controlled vocabulary (Aleksovski et al., 2006; Elberrichi et al., 2012; Hliaoutakis et al., 2006;
Petrakis et al., 1998; Rak et al., 2008).

• AgroVoc resource (Food and Agriculture Organization of the United Nations, 1995):

− is mainly described as a thesaurus or as a structured controlled vocabulary (Autayeu, 2011;
Daille, 2000; Gangemi et al., 2002; Jacquemin et al., 1997; Kawtrakul et al., 2005; Lauser et al.,
2008; Liang et al., 2006; Medelyan & Witten, 2008),
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− but is also called an ontology by some authors (Bloehdorn & Hotho, 2004; Gracia et al., 2007;
Patwar et al., 2009), who do not even mention that it has indeed been reengineered into an
ontology (Soergel et al., 2004).

• NCI thesaurus (Golbeck et al., 2003):

− is defined by some authors as a terminology or thesaurus (Bodenreider, 2008; de Coronado et
al., 2004),

− but also as an ontology (Beltrán et al., 2010; Jiménez-Ruiz et al., 2008; Jiménez-Ruiz & Grau,
2011; Lambrix et al., 2009; Marquet et al., 2007; Ongenae et al., 2010),

− or as both a thesaurus and an ontology (Goncalves et al., 2011; Fragoso et al., 2004, Kementsi-
etsidis et al., 2008; Noy et al., 2008).

• SNOMED CT (IHTSDO, 2008):

− is called a terminology (Ceusters et al., 2004; Lee et al., 2010; Patrick et al., 2007; Qamar &
Rector, 2007; Schulz et al., 2007; Spackman et al., 1997),

− an ontology (Jiménez-Ruiz & Grau, 2011; Halland et al., 2011; Kazakov, 2009; Milian et al.,
2010; Patrick, 2006),

− or both (Haase & Lutz, 2008; Nguyen et al., 2009; Seyed et al., 2012; Simon et al., 2004).

• Unified Medical Language System (UMLS) (Lindberg et al., 1993):

− is mostly characterized as a meta-thesaurus or domain-specific terminological system (Achour
et al., 1999; Besana et al., 2010; Erdogan et al., 2010; Hettne et al., 2010; Kumar et al., 2003;
McInnes et al., 2009; Patel & Cimino, 2006; Schulze-Kremer et al., 2004; Wu et al., 2012).

− However, in several articles it is referred to as an ontology (Cešpivová et al., 2004; Jonquet et
al., 2009; Lasbleiz et al., 2005; Spasic et al., 2005; Vintar et al., 2003),

− or both (Merrill et al., 2008; Pérez-Rey et al., 2006; Pustejovsky et al., 2002).

These few examples clearly illustrate the confusion between ontologies and other types of semantic
resources in the scientific literature. Another interesting observation is that the criteria for labeling a
given semantic resource an ontology, a terminology or something else are rarely explicit. For example,
the mere presence of a hierarchical structure is sometimes sufficient for calling a resource an ontology,
even if it is not a discriminating feature of ontologies. Besides, several researchers have pointed out
the ontological limitations of WordNet (Gangemi et al., 2003b; Masolo et al., 2003), MeSH (Kibbe
& Schriml, 2008), NCI thesaurus (Ceusters et al., 2005), SNOMED CT (Ceusters et al., 2004; Heja
et al., 2008; Schulz & Cornet, 2009; Schulz et al., 2007; Spackman & Reynoso, 2004) and UMLS
(Erdogan et al., 2010; Kumar & Smith, 2003a, 2003b; Kumar et al., 2003; Pisanelli et al., 1998, 1999;
Schulze-Kremer et al., 2004). In contrast, the Foundational Model of Anatomy resource seems to satisfy
ontological requirements, and Agrovoc, which has been reengineered into an ontology (Soergel et al.,
2004), now exists in two flavors (thesaurus and ontology). Actually, it has been suggested that semantic
resources, such as thesauri and terminologies, can form the basis for developing ontologies (Gangemi et
al., 2002; Kumar & Smith, 2005). But the process of building an ontology from such resources requires
their formalization and structure modification in order to prevent semantic inconsistencies (Gangemi et
al., 2002; Smith et al., 2005; van Assem et al., 2006).
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2. Objectives of this special issue

In this special issue of Applied Ontology, we propose to address various issues related to differences
and similarities between ontologies and other semantic resources in order to reduce the confusion be-
tween these types of artifacts. The next section introduces the contributions we have collected for this
issue.

The selection was very competitive and we could accept only five articles for publication. For this
reason, several aspects are not addressed in this special issue, such as:

• Automatic and semi-automatic acquisition of semantic resources (Aussenac-Gilles, 2005; Drouin,
2002; Maedche & Staab, 2000).

• Adaptation and modularity of semantic resources (Jurisica et al., 2004; Stenzhorn et al., 2008; Yu,
2006).

• Building ontologies from existing semantic resources, such as thesauri or terminologies (Gangemi
et al., 2002; Kumar & Smith, 2005; Smith et al., 2005; van Assem et al., 2006).

• Reengineering of terminologies and thesauri into ontologies (Soergel et al., 2004).
• Pre-coordination and post-coordination within semantic resources (Rector et al., 2009; Spackman

& Campbell, 1998).
• Use of verbs vs. nouns in knowledge representation (Lerat, 2002; L’Homme, 1998, 2012; Lorente,

2002; Pimentel, 2011).
• Impact of formal, structural and content differences between different kinds of semantic resources

on their use, as well as on the results provided by automatic systems.
• Multilingual aspect of semantic resources and their localization.
• . . . .

3. The contributions collected in this issue

We have received a total of 17 submissions. A two-step selection and a rigorous reviewing process by
at least three members of the scientific committee led to the selection of the five submissions published
in this issue (30% acceptance rate). The main findings of these five articles are summarized here. The
interested reader is referred to the full articles for details.

3.1. Terms as labels for concepts, terms as lexical units: A comparative analysis in ontologies and
specialized dictionaries

The article by Marie-Claude L’Homme and Gabriel Bernier-Colborne analyses the differences ob-
served at the level of terms in two types of semantic resources: specialized dictionaries (terminologies)
and ontologies. The objective of this work is to understand what a term is and what role it plays in these
two kinds of semantic resources. More specifically, this work shows that:

• In ontologies, terms may be viewed as devices to access individual concepts. Since other non-
linguistic devices (such as numerical identifiers) can have the same function, this role is secondary,
but important, as terms also convey a cognitive dimension to ontologies. Terms have a dual status:
they can be viewed as a means to express concepts or considered independent from the concepts.
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• In specialized vocabularies, terms appear as headwords and necessarily correspond to linguistic
expressions that occur in specialized texts or that are used by experts. Since the linguistic expres-
sions cannot be created artificially, the terms are real expressions. Specialized dictionaries take into
account both cognitive and linguistic dimensions of terms, albeit in varying proportions.

The authors conclude that ontologies and specialized dictionaries deal with different objects and that
their objectives are different as well. Ontologies aim to organize canonical knowledge, which sometimes
necessitates the use of abstract categories in order to better organize things and to facilitate their use by
automatic tools. In contrast, dictionaries aim to describe terms that are not very well organized, exactly
like the natural language to which they belong.

3.2. Relationships and relata in ontologies and thesauri: Differences and similarities

The article by Daniel Kless, Simon Milton and Edmund Kazmierczak also proposes a comparison
between thesauri and ontologies, but at the level of the relations. This study analyzes the scientific and
standardisation literature and some existing thesauri and ontologies. Several differences are pointed out:

• The relations are considered as properties in ontologies, while they play a linking role in thesauri.
Hence, ontology relationships express necessary membership conditions for their relata.

• The thesaurus hierarchical relations may correspond to different kinds of relationships compared to
the relations found in ontologies (part-of, is-a or instance).

• The relata of the thesauri relationships may be heterogeneous, while they are homogeneous in
ontologies (universals, individuals, pure or mixed collections).

• The thesaurus hierarchical relationships are generally transitive and expressed bidirectionally, and
the use of different kinds of relationships to create hierarchies may break the transitive property of
hierarchical relations. In contrast, in ontology, the relationships do not imply the existence of an
inverse relationships between two relata.

The authors conclude that thesauri and ontologies apparently have similar structures, but with different
models. Some of these differences are at the level of the relationships.

3.3. Corpus-based terminological evaluation of ontologies

The article by Marco Rospocher, Sara Tonelli, Luciano Serafini and Emanuele Pianta discusses the
evaluation of ontologies and of their relevance to corpora. This article highlights that the ontological
level (logical organization) and its terminological content (term labels) are closely related. In text-based
applications and tasks, the terminological level plays an important role, as has been stressed in the first
article. Moreover, the authors propose a framework for the evaluation of the content coverage of an
ontology through a corpus. They rely on existing tools (KX combined with a word sense disambiguation
library) and resources (WordNet), and they also adapt the weighting scheme (recall and F-measure). The
proposed framework and methods are tested with several ontologies and corpora.

3.4. The social life of categories: An empirical study of term categorization

The article by John Lamp and Simon Milton analyzes the categorization of terms according to the ex-
pertise level of participants. The study uses Boisot’s model for the representation of knowledge discovery
and appropriation, i.e. how the knowledge passes from a chaotic to an ordered state. The authors show
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that there is a relation between the expertise level of users and Boisot’s model: a wide range of views is
held by participants about the nature and structure of things within a domain. For instance, when asked
to categorize terms, the participants demonstrate a diversity of views (which terms belong to which cate-
gories? what is the number of relevant categories for each term?). Very interestingly, this experiment also
shows that learning is a dynamic process: things move in Boisot’s model as the participants’ knowledge
becomes more complete. With more advanced knowledge, the level of consensus in term categorization
becomes higher for various features (number of terms per category, number of categories, hierarchy,
proximity between terms, distribution of categories within semantic structures. . .). Finally, the authors
observe that in ontologies and terminologies the categorization result is a static representation, whereas
both the domain and our knowledge are dynamic and continue to evolve.

3.5. Beyond terminologies: Using psychometrics to validate shared ontologies

The article by Dirk van der Linden, Stijn Hoppenbrouwers, Alina Lartseva and Wolfgang Molnar
investigates how various users or modelers interpret the meta-conceptual constructs (categories) in on-
tology modeling languages. The topic of this article is related to the previous article. More specifically,
the authors show that, contrary to what is commonly accepted, there is no a priori consensus about
the semantics, but that there is rather a specialization of discourse communities and of their individual
members. The authors propose a method for measuring the variability of the categorization. They con-
clude that there is an explicit tendency towards the personal ontologies which account for interpersonal
semantic differences and that the creation of shared ontologies may be a difficult objective to achieve.
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