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Ontology

• Ontologies propose a way of 
conceptualizing concepts in a domain:

– Need for a method to determine which concepts 
are useful and what they mean;

– Need for tools and formalisms to represent 
them in a tractable form. 
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Problem
Domain 

Concept Semantics as such

Formal account of concept semantics
(syntax + formal semantics)

• Expressing concepts in formalisms should rely on the 
determination of their semantics in the domain

• Formal representation is only a way to represent concepts, 
not to model them.
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Two levels for modelling 
semantics

• Intensional level :
– intensional understanding of a concept ;
– Characterised as properties associated with a 

notion, independently of empirical facts.
• Extensional level :

– referential/denotational understanding of a 
concept.

– Characterised as sets of individuals denoted by 
the concept.
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Example

• Audiovisual domain :
– Concepts : Actor and Director

• Two points of view :
– Intensional :

• Actor and Director are two different concepts ; nothing allows 
to assert that they can denote same objects ;

– Extensional :
• Actor and Director are two different classes of individuals; 

nothing prevents from asserting they may denote some same 
objects.
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Example (followed)
• But, according to the domain :

– It is a conceptual fact that the two concepts are different:
• It is not the same thing for an invidual to be an actor or to be a 

director ;
– It is an empirical fact they may denote the same objects:

• Some objects are actor and director (Clint Eastwood, Woody 
Allen, etc.)

• Conclusion: 
– One should take into account those two levels ;

What is usually done is the modelling of the extensional 
content of concepts
Our proposal is about adding a previous modelling of the 
intensional content of concepts. 
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Intensional content

• Problem:
– Where and how to define concept meaning ?

• An answer:
– Where they are used : texts, documents that 

reflect how concepts are used in practice and 
real life:

• Notes, memorandum, didactic documents, etc.
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From language to meaning

• Our approach relies on linguistic (semantic) 
analysis of corpus:

– Corpora extraction (e.g. Terminae, …)

– Concept organisation according to semantic 
principles.
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Semantic principles

• Actor
– Role of a human being
– Role in making movies

– Is a character in the 
movie

• Director
– Role of a human being
– Role in making movies

– Is not in the movie, but 
directs it

Generic “sèmes”

Specific “sèmes”
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Semantic network structure

• Intensional properties are set in terms of differences
• Semantic network must be a tree !

A
Defined by identity with T 

and difference P with B
P/ (P and Q) imply False

B
Defined by identity with T 

and difference Q with A
Q / (P and Q) imply False

T

C
P from A, Q from B: C is contradictory
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Differential Principles

Role

Actor Director

P3 : difference between the sibling nodes
P4 : common property shared by the sibling nodes

Plays in the movie Directs the movie

P1: property with parent node
(being a role of a human being)

P2 : difference with parent node
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Differential Principles

• Amount to explicitly specify what is 
understood when using a concept

• Formulate the semantic commitment that 
should be respected to use concepts
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Extensional description of concepts

Actor
Linguistic semantics:
Is a role: plays in a movie

Denotation:
{{w1: d11, d12..}, {w2: d21, 
d22, …}…}

Director:
Linguistic semantics
Is a role; Directs a movie

Denotation:
{{w1: d11, d12..}, {w2: d21, d22, 
…}…}

Role of a human being

Extensional red links: lattice structure is possible

Intensional black links : lattice structure is forbidden (tree).

{Woody Allen, Clint Eastwood,…}

forbidden
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Summary

formalization operationalization

....
class-def TeamMember
     subclass-of Person
class-def RaceStaffMember
     subclass-of Person
class-def Spectator
     subclass-of Person
....
covered Person by
     RaceStaffMember
     TeamMember
     Spectator
....

...

...

∀x Person(x) ⇒ RaceStaffMember(x)  
           ∪ TeamMember(x)  

                 ∪ Spectator(x)  

SWP : ...
SWS : ...
DWS : ...
DWP : ... SWP : ...

SWS : ...
DWS : ...
DWP : ...

Terms from
the

domain

normalization

axioms

translation into an
operational language

differential ontology referential ontology computational ontology

team

race
cyclist

sprinter
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Conclusion
• Compatible with other approaches:

– Export towards other environment (e.g. Protégé).
• Introduces a semantic commitment prior to formal 

representation.
• Several applications:

11197Mathematics
17205Water
37301Childhood
6091Cycling
4881832Medicine

RelationsConceptsDomain


