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Workshop 
 

Conceptual Spaces at Work 2024 
 

Program 
 

17-18 June 2024 
Schloss Mickeln, HHU, Düsseldorf 

 

 

17 June 2024 

10:00 - 11:00 Peter Gärdenfors “Event structure, force dynamics and verb semantics” 

11:20 - 12:20 Eline Kuipers, joint work with Peter Brössel “From intentions to motor 
representations through conceptual spaces” 

12:30 - 13:30 Leyla R. Caglar “Metricity, shape, and structure of neural conceptual spaces” 

13:30 - 14:30 Lunch Break 

14:30 - 15:30 Sebastian Scholz, joint work with Gottfried Vosgerau “Conceptual spaces: 
naturalness or cognitive sparseness?”  

15:50 - 16:50 Corina Strößner “Similarity first?” 

 

Conference dinner 

19:00 Cafe Weise, Himmelgeister Str. 117, 40225 Düsseldorf 

 

18 June 2024 

10:00 - 11:00 Matías Osta-Vélez, joint work with Gerhard Schurz “The complexity of Boolean 
concepts from a geometrical perspective” 

11:20 - 12:20 Maria Sekatskaya, joint work with Corina Strößner “Modeling free will: A 
conceptual spaces approach” 

12:30 - 13:30 Paula Quinon “The variety of computation in the framework of Carnapian 
explication and in conceptual spaces” 

13:30 - 14:30 Lunch Break 

14:30 - 15:30 Igor Douven “Social learning in neural agent-based models” 

15:50 - 16:50 Jean-Louis Dessalles, joint work with Giovanni Sileno “The negation of concepts” 
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Abstracts 

 

Leyla R. Caglar (Carnegie Mellon University, USA) “Metricity, shape, and structure of neural 
conceptual spaces” 

A central aspect in understanding representations is the notion of similarity. We propose a 
framework in which metric and ultrametric models of similarity can be applied to both behavioral 
and neural data to help characterize properties of conceptual space, such as its structure, shape, 
and organization. Using this framework, we first investigated the metricity of conceptual space by 
examining whether known metric and ultrametric conceptual spaces based on behavioral data can 
be reproduced from neural data. Then, we explored the geometrical shape of conceptual space with 
three large neural datasets, before we experimentally tested the metricity and geometry of 
subsamples of conceptual space. Overall, our results reveal that 1) conceptual spaces based on 
brain and behavior are not always congruent, 2) that the brain might represent conceptual 
knowledge in a metric spherical representational space, and that 3) in both neural and behavior 
data there is a perceptual-conceptual dichotomy. 

 

Jean-Louis Dessalles (Télécom Paris, France), joint work with Giovanni Sileno (University of 
Amsterdam, Netherlands) “The negation of concepts” 

In most contexts, the term “non-rabbit” is meaningless. Logic alone can only tell us that both this 
phone and this hare belong to the set of non-rabbits. However, the statement “this is not a rabbit” 
seems more applicable to a hare than to a smartphone. We propose that the negation of concepts 
cannot be represented as a static object. There is no set representing the extension of non-rabbits. 
No convex region in a conceptual space corresponds to non-rabbits. Instead, negation should be 
viewed as a cognitive procedure that operates only in specific contexts. More generally, if meaning 
results from dynamic computations, then conceptual spaces can be seen as the emergent traces of 
a limited set of procedures, with negation being one of them. 

 

Igor Douven (IHPST, Pantheon-Sorbonne University, France) “Social learning in neural agent-
based models” 

Natural concepts have been said to be those representable by the cells of an optimally designed 
conceptual space, where the notion of optimal design is understood in terms of a number of 
principles of good engineering practices. A key principle is that the partitioning of a conceptual 
space should result in concepts that are easily learnable from few instances. While recent studies 
on concept learning have focused on individual learning, proponents of the optimal design 
framework emphasize the importance of social aspects in concept acquisition. This talk explores 
the social learnability of natural concepts using a new type of agent-based model, where agents 
are artificial neural networks. Specifically, we compare the social learnability of natural and 
nonnatural concepts. Our findings reveal that communities of agents acquiring a family of color 
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concepts through social interaction achieve their goals significantly faster with natural concepts 
compared to nonnatural ones, in line with what was to be expected on the basis of the optimal 
design framework. 

 

Peter Gärdenfors (Lund University, Sweden) “Event structure, force dynamics and verb 
semantics” 

A cognitive model of event structure that can be used to explain several features of the semantics 
of verbs will be presented. The model consists of four basic components: agent, patient, force 
vector and result vector. Each component is described in terms of the theory of conceptual spaces. 
The force vector is the cause of the result vector. Unlike other event models both the cause and the 
effect are included in the representation of a single event. The model is used for three central 
topics. Firstly, to provide a force dynamic representation of causation. Secondly, to give a unified 
analysis of Aktionsart in terms of different forms of vectors, using force diagrams that are 
extensions of those used by Croft and others. Thirdly, it will be shown that the event model can be 
used to derive a variety of semantic features of verbs. In particular, I analyze manner-result 
complementarity, the ambiguity of the passive participle. 

 

Eline Kuipers (Ruhr-University Bochum, Germany), joint work with Peter Brössel (Ruhr-
University Bochum, Germany) “From intentions to motor representations through conceptual 
spaces” 

In explaining intentional bodily action, one must solve the Interface Problem: how do intentions, 
which have a propositional or sentence-like format, and motor representations, which have a motor 
format, interlock non-accidentally? This requires explaining in what sense motor representations 
can match a given intention despite their different formats (the matching aspect) and explaining 
how one out of many matching motor representations is selected based on the intention (the 
selection aspect). We propose a solution to the Interface Problem based on a combination of the 
Conceptual Spaces Framework and Bayesian inference. By capturing motor representations in a 
sensorimotor similarity space, we can define executable action concepts as corresponding 
semantically to regions within this space. Intentions and motor representations match if the motor 
representation is an element of the region capturing the action concept figuring in the intention. 
Combining this space with Bayesian inference can explain the selection of specific motor 
representations. 

 

Matías Osta-Vélez (Heinrich Heine University Düsseldorf), joint work with Gerhard Schurz 
(Heinrich Heine University Düsseldorf) “The complexity of Boolean concepts from a geometrical 
perspective” 

In a classic study on concept learning, Shepard, Hovland, and Jenkins (1961) showed that the 
difficulty in learning Boolean concepts increases approximately linearly with the number of 
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variables involved. Different models have been proposed to explain this phenomenon, with 
varying degrees of success. In this talk, we will propose the use of geometric complexity measures 
to account for the complexity of Boolean concepts and compare this strategy with previous models. 

 

Paula Quinon (Warsaw University of Technology, Poland) “The variety of computation in the 
framework of Carnapian explication and in conceptual spaces” 

This talk is part of my effort to find a unified language for discussing the concept of computation 
as interpreted by two different communities: theoretical mathematicians and philosophers 
interested in understanding physical computation. My aim is to provide these concepts of 
computation with additional insights, a basis for comparison, and to prepare for the inclusion of 
new concepts of computation emerging from new technologies. I use two methods in my work: 
Carnapian explication and the Conceptual Spaces model. Both methods allow to explore the 
foundations of a concept and its formalisation in different philosophical, scientific and 
mathematical contexts. 

 

Sebastian Scholz (Heinrich Heine University Düsseldorf), joint work with Gottfried Vosgerau 
(Heinrich Heine University Düsseldorf) “Conceptual spaces: naturalness or cognitive 
sparseness?” 

The conceptual spaces framework posits that conceptual content is structured geometrically, and 
is equipped with cognitive criteria of naturalness (namely, convexity and principles of cognitive 
economy). Its proponents suggest that cognitive naturalness is naturalness simpliciter, a novel 
move in a debate that is traditionally focused on how the world, and not the mind, is structured. 
We argue that “cognitive naturalness” is a misnomer and that the framework describes cognitive 
sparseness instead. To demonstrate this, we explore the approach's shortcomings across various 
branches of the naturalness debate, most notably its failure to distinguish natural kinds from 
fictional kinds. Our diagnosis is that the evolutionary pragmatism employed by its proponents fails 
to establish a connection to the real world, thus failing to secure the ontological and epistemic 
objectivity required for a theory of naturalness. We propose an alternative view, ecological 
positivism, which posits that natural concepts or properties are those revealed through interaction 
with the real world. 

 

Maria Sekatskaya (Heinrich Heine University Düsseldorf), joint work with Corina Strößner 
(Ruhr-University Bochum, Germany) “Modeling free will: A conceptual spaces approach” 

This talk aims to elucidate traditional discussions on the necessary and sufficient conditions for 
free will by modeling the free action space, using insights from competing views—such as 
libertarian, compatibilist, and hard-incompatibilist—as guides to establishing dimensions within 
the framework of conceptual spaces. We will draw on the conceptual spaces account of actions as 
proposed by Gärdenfors and Warglien (2012), adapting it to the context of free will. We propose 
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to conceptualize free will as a property of actions—specifically, actions that satisfy certain 
additional criteria pertaining to the agent performing them. We will explore how existing data from 
experimental philosophy studies of free will fit into our model. Furthermore, we aim to investigate 
the fruitfulness of the conceptual spaces framework in establishing the dimensions of the free will 
concept. By presenting these dimensions geometrically, we hope to elucidate certain features of 
traditional accounts of free will, potentially offering a clearer and more structured understanding 
of this complex philosophical concept. 

 

Corina Strößner (Ruhr-University Bochum, Germany) “Similarity first?” 

Humans and other animals perceive entities as more or less similar. Similarity is apparently the 
basis of categorisation and inference, but what is the basis of similarity? On closer inspection, the 
self-evident nature of similarity dissolves. After Goodman's well-known strictures, similarity as 
an ontological concept has been viewed with suspicion. In cognitive science, too, there were many 
voices that regarded similarity as a side effect of cognition rather than as its basis. I will show why 
these eliminativist approaches to similarity are problematic, suggesting that similarity needs to be 
taken seriously as a basic notion for cognitive science as well as ontology. Following up on this 
idea, I explore the thesis that similarity is a fundamental concept. How can this thesis be reconciled 
with the many objections against similarity, and how does it relate to the fact that there are multiple 
conceptions and representations of similarity? 

 

 

 


