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and communicating people's assumptions about the nature and 
structure of the world.

• This orientation towards helping people understanding each other 
distinguishes applied ontology from philosophical ontology, and 
motivates its unavoidable interdisciplinary nature.

(applied) ontological analysis: study of 
content (of these assumptions) as such 
(independently of their representation)
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Applied ontology and conceptual modeling

Conceptual modeling is the activity of formally 
describing some aspects of the physical and social 
world around us for the purposes of understanding 
and communication

(John Mylopoulos)
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The problem: subtle distinctions in meaning

The e-commerce case:

“Trying to engage with too many partners too fast is one of the main reasons 
that so many online market makers have foundered. 

 
The transactions they had viewed as simple and routine 

actually involved many 
subtle distinctions in terminology and meaning”

Harvard Business Review, October 2001
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Subtle distinctions in meaning...

• What is a parcel of land?
• What is a real estate?
• What is an address?
• What is [real estate] ownership?

The key problems
• content-based information access (semantic matching)
• content-based information integration (semantic interoperability)
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• Every organization, every computer system adopts a certain lexicon, 
with an implicit ontological commitment.
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Semantic Interoperability is considered to be 
the problem of this decade…[currently] 

costing productivity, lives and billions of dollars 
annually…the overall human and financial cost 
to society from our failure to share and reuse 
information is many times the cost of the 

systems’ operation and maintenance 



Desirability: Big data

33



When subtle distinctions are important:
fine prints

An ontology is like a contract's fine print, one of 
those things which require a very precise technical 
jargon, which you might ignore in many cases, but 
which can save your business in critical situations.
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“In most disaster insurance, “occurrence” is carefully defined…”
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How can we answer these questions?
Through Ontological Analysis

• What makes our statements about the world true?
• Where…?
• When…?
• Who…?

• How do we believe the world is, when we say 
• This rose is red
• John is married with Mary
• John is a student
• My name is Nicola
• John owns this land

• Ontological analysis is all about making truth-makers explicit



The double ontological nature  
of land ownership

• A classic case of social reality

• Whether or not a person owns the land requires that people 
believes (collective intentionality) that this is indeed a right.

• Such belief (typically resulting from an property acquisition act) 
is usually documented in a register

• But also the very nature and extent of what the person owns 
(the land itself) is the result of social conventions, and needs to 
be properly documented.

11

B. Smith and L. Zaibert, The Metaphysics of Real Estate, Topoi 2001
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Philosophical ontologies

• Ontology: the philosophical discipline

• Study of what there is (being qua being...)
...a liberal reinterpretation for computer science: 

content qua content, independently of the way it is represented

• Study of the nature and structure of “reality”

• A (philosophical) ontology: a structured system of entities assumed 
to exists, organized in categories and relations



Is applied ontology just about 
“carving reality at its joints” (Plato)?



Preserving the joints, still multiple reality 
cuts are possible…



What is an ontology



The unavoidable descriptive stance of
 computational ontologies
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The unavoidable descriptive stance of
 computational ontologies

16

A computational ontology is a specific artifact 
expressing the intended meaning of a vocabulary

in a machine-readable form
 

…in terms of primitive categories and relations describing  
the nature and structure of a domain of discourse

Gruber (93): “Explicit and formal specification of a conceptualization”

Computational ontologies, in the way they evolved, unavoidably mix 
together philosophical, cognitive, and linguistic aspects.

Ignoring this intrinsic interdisciplinary nature  
makes them almost useless.  



17

What is a conceptualization



17

What is a conceptualization

• Formal structure of (a piece of) reality as perceived and organized by 
an agent, independently of:

• the vocabulary used 
• the actual occurence of a specific situation



17

What is a conceptualization

• Formal structure of (a piece of) reality as perceived and organized by 
an agent, independently of:

• the vocabulary used 
• the actual occurence of a specific situation

• Different situations involving same objects, described by different 
vocabularies, may share the same conceptualization.



17

What is a conceptualization

• Formal structure of (a piece of) reality as perceived and organized by 
an agent, independently of:

• the vocabulary used 
• the actual occurence of a specific situation

• Different situations involving same objects, described by different 
vocabularies, may share the same conceptualization.
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Ontology Quality: Precision and Correctness

Low precision, max correctness

Less good

Low precision, low correctness
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High precision, max correctness 
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Max precision, low correctness
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Database A: keeping track of fruit stock
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Variety Quantity

Granny Smith 12

Golden delicious 10

Stark delicious 15
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Variety Quantity

Granny Smith 12

Golden delicious 10

Stark delicious 15
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When is a precise (and accurate) ontology useful?

1. When subtle distinctions are important

2. When recognizing disagreement is important

3. When careful explanation and justification of ontological commitment 

is important

4. When mutual understanding is more important than interoperability.
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The two fundamental scenarios for semantic 
integration

1. Same domain, same terminology, same conceptualization: e.g, 
different processes within a very small, family-managed 
enterprise (everybody does everything)

2. Same domain, shared terminology, different conceptualization: 
e.g., different branches of a big company with a strong 
organization structure..

Computational ontologies have been born for 2, but, they are 
actually used for 1: just shared data schemes. The result is the 
so-called “data sylos” effect.
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How to come up with the right meaning postulates?

• Theory of Parts (Mereology) 
• Theory of Unity and Plurality
• Theory of Identity and Persistence
• Theory of Essence and Modality
• Theory of Dependence
• Theory of Properties and Qualities

Idea of Chris Welty, IBM Watson Research 
Centre, while visiting our lab in 2000

The tools of formal ontological analysis


