
Dolce: motivating its 
ontological distinctions
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DOLCE 
a Descriptive Ontology for Linguistic and Cognitive Engineering

• Strong cognitive/linguistic bias: !
• descriptive (as opposite to prescriptive) attitude!
• Categories mirror cognition, common sense, and the lexical structure of natural language.!

• Emphasis on cognitive invariants!
• Categories as conceptual containers: no “deep” metaphysical implications!
• Focus on design rationale to allow easy comparison with different ontological 

options!
• Rigorous, systematic, interdisciplinary approach!
• Rich axiomatization!

• 37 basic categories"
• 7 basic relations"
• 80 axioms, 100 definitions, 20 theorems"

• Rigorous quality criteria!
• Documentation
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Explaining the Descriptive Approach

• Descriptive: semantic structure of sentences is preserved (as best as possible)!
• Revisionary: ontological eliminativism based on paraphrasability:!
!

• John gives a kiss to Mary (Mary is given a kiss by John)!
• John kisses Mary (Mary is kissed by John)!
!

• John gives a flower to Mary!
• *John flowers Mary!
!

• There is a hole in this wall!
• This wall is holed!
!

• This statue has a long nose!
• This statue is long-nosed
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The traps of revisionism

• Is systematic paraphrasing really possible (also for complex 
sentences)?!

• There are 7 holes in this piece of cheese!
• How to choose whether paraphrasing?!

• Mary makes a leap!
• Mary makes a cake!

• Can we account for proper inferences?!
• There are two things John gave to Mary: a kiss and a flower!
!

• Where to stop while eliminating entities?!
• Should we paraphrase everything in terms of bunches of molecules moving 

around?...
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The rich ontology of natural language

Events are different from objects!
Multiple co-located objects!

• I am talking here!
• *This bunch of molecules is talking!
• *What’s here now is talking!
!

• This statue is looking at me!
• *This piece of marble is looking at me!
• This statue has a strange nose!
• *This piece of marble has a strange nose!

Multiple co-located events!
• John sings while taking a shower!

Individual qualities!
- The nurse measured the patient’s temperature!
- I like the color of this rose!
- The color of this rose turned from red to brown in one week
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DOLCE’s basic taxonomy

Object (endurant)!
! Physical!
! ! Amount of matter!
! ! Physical object!
! ! Feature!
! Non-Physical!
! ! Mental object!
! ! Social object!
! …!
Event (perdurant)!
! Static!
! ! State!
! ! Process!
! Dynamic!
! ! Achievement!
! ! Accomplishment

Quality!
! Physical!
! ! Spatial location!
! ! …!
! Temporal!
! ! Temporal location!
! ! …!
! Abstract!
!
Abstract!
! Quality region!
! ! Time region!
! ! Space region!
! ! Color region!
! ! …!
! …
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DOLCE taxonomy 

Q 
Quality

PQ 
Physical!
Quality

AQ 
Abstract!
Quality

TQ 
Temporal!
Quality

PD 
Perdurant

EV 
Event

STV 
Stative

ACH 
Achievement

ACC 
Accomplishment

ST 
State

PRO 
Process

PT 
Particular

R 
Region

PR 
Physical!
Region

AR 
Abstract!
Region

TR 
Temporal!
Region

T 
Time!

Interval

S 
Space!
Region

AB 
Abstract

SetFact…

… … …

TL 
Temporal!
Location

SL 
Spatial!

Location

… … …

ASO 
Agentive 

Social Object

NASO 
Non-agentive 
Social Object

SC 
Society 

MOB 
Mental Object

SOB 
Social Object

F 
Feature

POB 
Physical!
Object

NPOB 
Non-physical!

Object

PED 
Physical!
Endurant

NPED 
Non-physical!

Endurant

ED 
Endurant

SAG 
Social Agent 

APO 
Agentive !
Physical !
Object

NAPO 
Non-agentive 

Physical !
Object

…

AS 
Arbitrary!

Sum

M 
Amount of!

Matter

… … … …



8

Objects and Events  
(Endurants and Perdurants)
• Objects (3D continuants)!

• Need a time-indexed parthood relation!
• Exist in time!
• Can genuinely change in time!
• May have non-essential parts!
• All proper parts are present whenever they are present (wholly presence, no 

temporal parts)!
!

• Events (4D occurrences)!
• Do not need a time-indexed parthood relation!
• Happen in time!
• Do not change in time (as a whole...)"
• All parts are essential!
• Only some proper parts are present whenever they are present (partial 

presence,temporal parts)!
!

• Objects participate to Events
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Linguistic evidence concerning individual 
qualities

• This rose is red"
• Red is a color"
• This rose has a color"
• The color of this rose turned to brown in one week"
• Red is opposite to green and close to brown"
• The patient’s temperature is increasing"
• The doctor measured the patient's temperature



Individual qualities: the DOLCE approach

• Individual qualities inhere to specific individuals!

• Qualia are abstract entities representing what (perceived as) exactly resembling 
individual qualities have in common.!

• Qualia resulting from comparable individual qualities are organized in quality spaces.!

• We refer to individual qualities with expressions such as the color of my car !

• So the color of my car is different from the color of your car, even if they are 
perceived as having exactly the same shade of red, i.e., the same quale!

• Qualia resulting from comparable individual qualities are organized in quality spaces. 
Each quality type has its own quality space.!

• At different times, the same individual quality can “move” in its quality space, being 
perceived as different qualia. !

• Qualitative properties hold because qualities have certain locations in their  quality 
spaces.
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Qualities

The rose and the chair have the same color: 	


• different color qualities inhere to the two objects 	


• they are located in the same quality region	



!
Therefore, the same color attribute (red) is ascribed to the two  
 objects
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Qualities

Color of rose1 Red421Rose1
Inheres Has-quale

Rose Color

Color-space

Red-obj

Quality

Red-region

Has-part

Has-part

Quality attribution Quality space

q-location
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Qualities vs. Features

• Features: “parasitic” physical entities. !
• relevant parts of their host…!

… or places"
• Features have qualities, qualities have 

no features.
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Abstract vs. Concrete Entities

• Concrete:!
• located (at least) in time!

• Abstract - two meanings:!
-    Result of an abstraction process (something common to multiple 

exemplifications)!
☛ Not located in space-time (no inherent spatial or temporal 

location)!
!

• Examples: propositions, sets, symbols, regions, etc.!
• Quality regions and quality spaces are abstract entities!
• Mereological sums (of concrete entities) are concrete, the 

corresponding sets are abstract...
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Physical vs. Non-physical Objects

• Physical objects!
• Inherent spatial localization !
• Not necessarily dependent on other objects!
!
!
!

• Non-physical objects!
• No inherent spatial localization!
• Dependent on agents!

• mental (depending on singular agents)!
• social (depending on communities of agents)!

• Agentive: a company, an institution!
• Non-agentive: a law, the Divine Comedy, a linguistic system…!

• Descriptions, an extension of DOLCE

FIAT Co.



The four-category ontology
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Kinds Attributes

Objects Modes

instantiated byinstantiated by

characterised by

characterised by

Substantial universals

Substantial particulars Non-substantial particulars

Non-substantial universals



Dolce qualities  
and the four-category ontology
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Kinds
Quality 
kinds

Objects Qualities

instantiated by
instantiated by

characterised by

characterised by

Substantial universals

Substantial particulars Non-substantial particulars

Non-substantial universals

Quality 
manifesta

tions

instantiated by

Qualia

manifest as

Quality 
spacescharacterised by

 atomic parts of



Dolce and the four-category ontology"
(a rough attempt)
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Kinds

Objects Qualities

instantiated by

characterised by

characterised by

Substantial universals

Substantial particulars Non-substantial particulars

Non-substantial universals

Events

instantiated by

constitutive subjects 
of

Properties

exemplified by
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Episode-Centric Conceptual Modelling
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Summary
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1. Objects and episodes!

2. Episodes as truth makers of properties and relations!

3. The expressive power of episodes!

a. As truth makers of properties!

b. As truth makers of relations!

4. Ways of involvement in episodes!

5. A closer look at the nature of relationships!

6. Conclusions: the role of formal ontology in conceptual modelling



Objects and Episodes

• Ordinary endurants are commonly called objects. No standard 
term is used for ordinary perdurants.!

• Multiple terms are used for different kinds of perdurants:!
• events, happenings, facts, deeds, circumstances, occasions, 

situations, processes...!
• Episode is the generic term I propose for a large class of 

relevant perdurants.!
• “An episode is an event, a situation, or a period of time that is 

important or interesting in some way” (Oxford Advanced Learning 
Dictionary)!

• Why “Episode” may be a good choice for conceptual modeling:!
• Focuses on something relevant which is happening!
• Conveys a unity criterion (maximality)
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Episodes as maximal occurrents
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jumping episode

jumping process

jumping process



Episodes, their qualities and their participants
• Brutus killed Caesar!
• Brutus killed Caesar with a knife!
• Brutus killed Caesar with a knife in the evening!
• Brutus killed Caesar with a knife in the evening in the Senate…!
!

• Objects “participates” to episodes by playing thematic roles:!
• Agent!
• Experiencer!
• Theme!
• Source!
• Goal!
• Instrument!
• Benefactive!

• Issues!
• Not all thematic roles describe ways of participation:"

• John dreams of Mary"
• John runs from home to office"

• Not all ways of participation corresponds to thematic roles!
• A sphere is rotating and warming up
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The microscopic structure of episodes

• The explicit introduction of individual qualities allows us for a fine-grained 
description of the different kinds of entities somehow involved in an 
episode:!

• Foci (individual qualities)!
• Focal participants (minimal objects to which foci inhere)!
• Contextual participants"
• Virtual “participants”
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A closer look at relationships

• Chen 76:!
•  “a relationship is an association among entities. [However,] it is possible that 

some people may view something (e.g., marriage) as an entity while other people 
may view it as a relationship. We think that this is a decision which should be 
made by the Enterprise Administrator”!

• relationships can bear properties: a project-worker relationship can have the 
attribute percentage-of-time representing an intrinsic property of the relationship 
itself.!

• If so, what is a relationship?!
• a tuple?!
• an episode?!
• a bundle of relational qualities?
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