Construction in the Formal Sciences (C-FORS)

@ystein Linnebo’
'[FIKK, University of Oslo, Postboks 1020 Blindern, 0315 Oslo, Norway

Keywords

constructional ontology, top-level ontology, intensional entities, paradox

1. Details of the project

Construction in the Formal Sciences (C-FORS) is a project funded by the European Union’s
Horizon 2020 research and innovation programme under grant agreement no. 101054836 (ERC
Advanced Grant 2022). The project will run for five years, 2023-27, with @ystein Linnebo
(University of Oslo) as the PI. In addition to Linnebo, the project involves:

+ five research fellows: Stefano Borgo (Senior Researcher, Institute for Cognitive Sciences
and Technologies, ISTC CNR), Salvatore Florio (Professor, University of Oslo), Jon Litland
(Associate Professor, University of Texas at Austin), Louise McNally (Professor, Pompeu
Fabra University), and Michael Rathjen (Professor, University of Leeds);

« three postdoctoral researchers: Ethan Brauer, Guendalina Righetti, and Eric Snyder;

« two doctoral students: Davide Sutto and one currently being recruited.

The project consists of four Work Packages. The first aims to develop a novel constructional
approach to the foundations of mathematics. The second package applies constructional
approaches to formal ontology and is the focus of the present contribution. The third one
conceives a novel foundation for formal semantics. The fourth package seeks to apply the idea
of construction more broadly in philosophy. More information about the project as well as its
associated outputs and events can be found on the project’s website: http://cfors.org.

2. The great promise of constructional ontology

The notion of construction figures prominently in mathematics and other formal sciences.
An idealized, infinitary constructional approach is successfully applied to set theory, which
provides the foundation for contemporary mathematics. C-FORS aims to develop new, similarly
groundbreaking applications of the constructional approach. This will be the largest concerted
effort to date to develop a foundation for the study of intensional entities, e.g. propositions
and properties, where a variety of paradoxes still arise, with no agreed-upon solution—nearly a
century after set theory received its proper foundation.
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3. Obstacles to progress and how to overcome them

Infinitary constructions are poorly understood, however, and there is no known way to apply
the constructional approach to intensional entities. C-FORS aims to overcome these limitations
by developing a critical but liberal conception of construction inspired by the PI's increasingly
popular potentialist metaphysics and philosophy of mathematics [1, 2, 3, 4, 5], and by utilizing
two theoretical tools developed by the PI, inspired by constructive mathematics, but only
recently generalized to overcome various limitations and thus permit novel applications.

A non-instantial conception of generality What is it to generalize over a merely intensional
domain? We develop a truthmaker semantics that permits a universal generalization to have
a “generic” truthmaker, which is independent of the instances of the generalization and thus
allows a truthmaker to be available even at stages of the constructional process where many
of the instances are not yet available. E.g., “every set x has a singleton {x}” is true solely in
virtue of the concepts of set and singleton. A unique feature of this tool is that the truth of
universal generalizations with a non-instantial truthmaker (unlike others) is preserved as the
constructional process unfolds (“upwards absoluteness”).

Liberalized forms of predicativity (‘bottom-up constructions”) What intensional en-
tities are there? The best extant answer is tied to the Vicious Circle Principle (VCP), which
prohibits the definition of any entity from quantifying over a totality to which this entity
belongs. Following Poincaré [6], the PI develops an alternative analysis, which takes the heart
of predicativism to be the requirement that a legitimate definition be immune to disruption as
a constructional process unfolds and the domain thus expands. VCP is now merely a means
to an end, which leaves the door open to alternative and superior ways to ensure immunity
to disruption. One of several such ways is based on non-instantial generality, which ensures
immunity to disruption because of its upwards absoluteness.

4. Constructional approaches to formal ontology

The overarching aim in this Work Package is to provide a systematic and rigorous approach
to constructed entities that figure in formal ontology, thus providing a provably consistent
framework that can serve as a foundational ontology. More specifically, the outcomes of the
project will pave the way to build constructive alternatives to today’s approach to foundational
ontologies, as described in [7], like DOLCE [8] and BFO[9]. We have three main objectives:

(i) to develop a systematic and rigorous treatment of the spectrum of possible composition
operations suggested by Fine [10] and to generalize further by allowing more coarse-
grained forms of abstraction;

(ii) to develop construction operations suitable for objects that are individuated intensionally,
such as properties or collectives (e.g. organizations and social groups) [11, 12, 13, 14];

(iii) to formulate a general theory of construction in which various construction operations can
be deployed, clarifying the global structure of constructional possibilities (e.g., whether all
the possibilities are compatible).
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