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Application Ontology vs. Linguistic Ontology

Linguistic ontology
To represent the semantics of
terms in a human language,
independently of a particular
application.

§ Each word may convey several 
concepts (Polysemy).

§ Represents common-sense 
knowledge (/State-of-art 
scientific discoveries).

§ Can be used for general 
purposes.

The importance of linguistic ontologies is growing rapidly.

Application ontology
To represent the semantics of a
certain domain/application, e.g.,
the Gene Ontology, the FOAF
ontology, the Palestinian e-
government ontology.

§ Each term convey one concept 
(no polysemy).

§ Represents (/Benchmarked to) 
application’s knowledge. 

§ Used only by a certain application, 
or a class of applications.
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What is Lexical Semantics?

The study of how and what the words of a language denote.

• Whether the meaning of a lexical unit is established by looking at its
neighborhood in the semantic net (by looking at the other words it
occurs with in natural sentences), or if the meaning is already locally
contained in the lexical unit?

• There are several theories of the classification and decomposition of
word meaning, the differences and similarities in lexical semantic
structure between different languages, and the relationship of word
meaning to sentence meaning and syntax.

Lexical Semantics è focuses on the mapping of words to concepts.

Lexical item: a single word or chain of words that forms the basic elements of a
language's lexicon (vocabulary). E.g., "cat", "traffic light", "take care of", "by-the-way“, etc.
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What is Lexical Semantics?

• There are different theories and approaches in defining the relation
between a lexical unit and its meaning(s). For example: can we
understand the meaning independently of a sentence? can we
understand the meaning independently of the grammar (morphology)?
and so on.

• Such theories and approaches are: Prestructuralist semantics,
Structuralist and nostructuralist semantics, interpretative semantics
and generative semantics, cognitive semantics.

• In this lecture, we don’t investigate these theories, but rather, we
study the “meaning” from a computational and engineering viewpoints,
so to enable computer applications.
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What is a concept?

ISO TC37 definitions:
3.2.1 concept
unit of knowledge created by a unique combination of characteristics (3.2.4) 

NOTE Concepts are not necessarily bound to particular languages. They are, however, 
influenced by the social or cultural background which often leads to different categorizations. 

3.2.2 individual concept
concept (3.2.1) which corresponds to only one object (3.1.1) 

NOTE 1 Examples of individual concepts are 'Saturn', 'the Eiffel Tower'. 
NOTE 2 Individual concepts are usually represented by appellations (3.4.2) 

This ISO definition is based on Eugen Wuster work [W03] who argued: concepts 
and objects are both thoughts existing in our minds, rather than in reality. 

This definition was largely criticized [S04, SCT04, S06]:
Constructing concepts as “thoughts” does not help us to benchmark the 
correctness of our concept system - as we cannot gain access to the interiors of 
each other’s brains. Smith Suggested to use Universal instead of concept.
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The Semiotic Triangle 

Ogden CK, Richards IA. The Meaning of Meaning. 3rd ed. New York, 1930. 

Symbol Referent

Symbolize
s refers to

stands for

Thought/
Reference

• A psychological account (theory of causality)

• A symbolic representation does not refer directly to an object, 
but indirectly, through a ‘thought or reference’ in mind. 
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What is a concept

Symbol Referent

Symbolize
s refers to

stands for

Thought/
Reference

A set of data arranged in rows and columns

“Table”

A piece of furniture having a smooth flat top that is
usually supported by one or more vertical legs

• No concept without instances, and no instance can be a concept at the same 
time [J11, J05].

• Two concepts with exactly the same extension are the same concept [J11].

• Two terms lexicaling the same concept (same extension) are synonyms [J05]. 

An instance
قدصاملا

Concept (/Universal/Defined Class): 
the characteristics that its instances 
have in common.  موھفم
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Benchmarking Concepts

How to judge whether the content of the ontology is correct?

(e.g., Fungus IsA Organism? Virus IsA Organism? Democracy is political System? …)

• Wusteren/conceptualist viewpoint: 

• Realist Viewpoint: 

Symbol Referent

Symbolize
s refers to

stands for

Thought/
Reference

A set of data arranged in rows and columns

“Table”

A piece of furniture having a smooth flat top that is
usually supported by one or more vertical legs

Concept (/Universal/Defined Class): 
the characteristics that its instances 
have in common.  

An instance

قدصاملا

موھفم

benchmarked to your perception.

benchmarked to scientific discoveries. 
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Number of Terms vs Concepts in a Language 

ءاصفرق دوجس

??

We give names to the concepts we use more.
Some societies love to give/invite names to concepts (as Arabs in the past)  

How concepts are named and communicated?

عوكر

Why there is no word 
in Arabic to describe 

this situation?
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Recommended Reading

Ḥayy ibn Yaqẓān (Arabic: ناظقی نبا يح "Alive, 
son of Awake"; Latin: Philosophus
Autodidactus "The Self-Taught Philosopher"; 
English: The Improvement of Human Reason: 
Exhibited in the Life of Hai Ebn Yokdhan), the 
first Arabic novel, was written by Ibn Tufail
(also known as Aben Tofail or Ebn Tophail), a 
Moorish philosopher and physician, in early 
12th century Islamic Spain. The novel was 
itself named after an earlier Arabic allegorical 
tale and philosophical romance of the same 
name, written by Avicenna (Ave Cena) in early 
11th century,[SO96] though they had different 
stories.[D92]
-wikipedia

Ḥayy Bin Yaqdhan Novel
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Polysemy

• Polysemy: is the capacity of a lexical unit to refer to multiple 
meanings/concepts. These meanings can be related or different.

• Polysemy is the consequence of meaning evolution. The constant 
discussion over how to name and what words mean is in the discourse of 
a community and implies language evolution. [T97]

• Note: the most frequent word forms are the most polysemous! [F]

Symbol Referent

Symbolize
s refers to

stands for

Thought/
Reference

A set of data arranged in rows and columns

“Table”

A piece of furniture having a smooth flat top that is
usually supported by one or more vertical legs
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Symbolize
s refers to

Concept

Synonymy

Symbol Thingstands for

A set of data arranged in rows and columns

• Synonymy: Different lexical units denoting the same concept

• Two lexical units are said to be synonyms if they can be used 
interchangeably in a certain context (/refer to the same extension).

• Mostly, synonyms are generated by the parallel use.

• Some lexicographers claim that no synonyms have exactly the same 

meaning (in all contexts or social levels of language)!!!!.

A piece of furniture having a smooth flat top that is
usually supported by one or more vertical legs

{Table, Tabular Array}

Table

{Table, Mesa}

Flat tableland with steep edges
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Multilingually

The language- independency of Concepts is problematic:

• Concepts/universals (that are benchmarked to scientific discoveries) 
are language independent. 

• Concepts (that are benchmarked to perceptions) are not totally 
language-independent, as they typically depend on the 
perceptions and culture of the language-speakers.

• Many concepts are shared cross languages, especially if the 
speakers of these languages interact with each other.

• The more interaction between two communities speaking different 
languages, the more shared concepts can be found.
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French

EnglishArabic



Jarrar © 2018 21

References
[F] Christiane Fellbaum: Lecture Notes on Words, Concepts, Meanings

[T07] Rita Timmerman. "Questioning the Univocity Ideal. The Difference between Socio-cognitive Terminology and Traditional Terminology." Journal of Linguistics 18 (1997): 51-90.

[S04] Smith, B. (2004). Beyond concepts: ontology as reality representation. In Proceedings of the third international conference on formal ontology in information systems (pp.73-84).

[SCT04] Smith, B., Ceusters, W., Temmerman, R. (2004). Wusteria. Studies in health technology and informatics

[S06] Smith, B. (2006). From concepts to clinical reality: an essay on the benchmarking of biomedical terminologies. Journal of biomedical informatics, 39(3),

[W03] Wüster E. (2003): The wording of the world presented graphically and terminologically. Selected and translated by J.C. Sager (Lang.: eng). In: Terminology, 92, (pp.269-97).

[SO96] Sayyed Hossein Nasr and Oliver Leaman (1996), History of Islamic Philosophy, p. 315, Routledge,

[D92] Davidson, Herbert Alan (1992), Alfarabi, Avicenna, and Averroes on Intellect: Their Cosmologies, Theories of the Active Intellect, and  Theories of Human Intellect.

1. Mustafa Jarrar, Hamzeh Amayreh: Linguistic Search Engine. Proceedings of the Web conference (WWW2019), ACM, 2019

2. Mustafa Jarrar: The Arabic Ontology - An Arabic Wordnet with Ontologically Clean Content. Applied Ontology Journal. IOS, 2019.

3. Mustafa Jarrar, Fadi Zaraket, Rami Asia, Hamzeh Amayreh: Diacritic-Based Matching of Arabic Words. ACM Transactions on Asian Language Information Processing. 
(Forthcoming)

4. Mustafa Jarrar, Werner Ceusters: Classifying Processes and Basic Formal Ontology. Proceedings of the 8th International Conference on Biomedical Ontology (ICBO 2017), 
Newcastle, UK. 2017

5. Mustafa Jarrar: Building a Formal Arabic Ontology (Invited Paper). In proceedings of the Experts Meeting on Arabic Ontologies and Semantic Networks. Alecso, Arab League. 
Tunis, July 26-28, 2011.

6. Mustafa Jarrar: Towards the notion of gloss, and the adoption of linguistic resources in formal ontology engineering. In proceedings of the 15th International World Wide Web 
Conference (WWW2006). Edinburgh, Scotland. Pages 497-503. ACM Press. ISBN: 1595933239. May 2006.

7. Mustafa Jarrar, Anton Deik: The Graph Signature: A Scalable Query Optimization Index for RDF Graph Databases Using Bisimulation and Trace Equivalence 

Summarization. International Journal on Semantic Web and Information Systems, 11(2), 36-65, April-June 2015

8. Mustafa Jarrar: Lecture Notes on Lexical Semantics and Multilingualism. Birzeit University, Palestine. 2018

9. Mustafa Jarrar: Lecture Notes on Introduction to Wordnets. Birzeit University, Palestine. 2018

10. Mustafa Jarrar: Lecture Notes on the Arabic Ontology Basics. Birzeit University, Palestine. 2018

11. Mustafa Jarrar, Anton Deik, Bilal Faraj: Ontology-based Data and Process Governance Framework -The Case of e-Government Interoperability in Palestine. Proceedings of the 
IFIP International Symposium on Data-Driven Process Discovery and Analysis (SIMPDA’11). Pages(83-98). 2011.

12. Mustafa Jarrar and Robert Meersman: Ontology Engineering -The DOGMA Approach. Book Chapter in "Advances in Web Semantics I". Chapter 3. Pages 7-34. LNCS 4891, 
Springer.ISBN:978-3540897835. (2008).

13. Mustafa Jarrar: Mapping ORM into the SHOIN/OWL Description Logic- Towards a Methodological and Expressive Graphical Notation for Ontology Engineering . 
Proceedings of the International Workshop on Object-Role Modeling (ORM'07). LNCS 4805, Springer. 2007

14. Mustafa Jarrar, Maria Keet, and Paolo Dongilli: Multilingual verbalization of ORM conceptual models and axiomatized ontologies . Technical report. STARLab, Vrije 
Universiteit Brussel, February 2006.

http://www.jarrar.info/publications/JZAA18.pdf
http://www.jarrar.info/publications/JC17.pdf
http://www.jarrar.info/publications/J11.pdf
http://www.alecso.org.tn/index.php?option=com_content&task=view&id=1688&Itemid=325&lang=ar
http://www.jarrar.info/publications/J06.pdf
http://www.jarrar.info/publications/JD15.pdf
http://www.jarrar.info/publications/JDF11.pdf
http://www.jarrar.info/publications/JM08.v7.pdf
http://www.jarrar.info/publications/
http://www.jarrar.info/publications/

