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Abstract

The claim that there can be relations without relata, submitted by the radical ontic structural
realist, mounts a serious challenge to her: on the one hand, the world is constituted,
according to this sort of realism, just by structures and relations, and on the other hand,
relations depend, mathematics says, on individual objects as relata. To resolve the problem,
Steven French has argued that while the dependency of relations on relata is conceivable
concerning the structure associated with the source of representation, radical ontic structural
realism assumes the existence of relations devoid of relata regarding the target of
representation. In this article, I will argue this solution considered together with his
semantics for the sentences that contain terms referring apparently to individual objects
seems incoherent.
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Introduction

Ontic structural realism (OSR), asserting the world is made of nothing but structures, may
be read in two different ways. Upon the eliminativist (or radical) version (French 2014),
there is no object and intrinsic property in any ontological level. According to its non-
eliminativist (or moderate) form (Esfeld 2003; Esfeld and Lam 2008; Ladyman 2007),
objects exist, though their individuation depends on the structures constituting the world.
One of the most pressing challenges facing eliminativist OSR is the so-called “problem of
relation without relata” (Dorato 2008; Stachel 2006; Wiithrich 2009): on the one hand, the
world is devoid of objects, and on the other hand, structures are thought of as bundles of
relations which themselves depend on objects as relata. To (re)solve the problem, Steven
French (2014: Ch. 8) has suggested the dependence of relation on relata pertains to the
structures supposed to represent ontic structures, not ontic structures themselves. So, for
him, the eliminativist form of OSR is a coherent metaphysics. In this article, I will argue that
just as certain features involved in the source of representation, e.g. symmetric properties,
are projected to the target of representation, the (in)dependence of relation on relata may
also be projected to ontic structures. Therefore, French’s resolution to the problem is not
satisfactory.

A Full-Blown Scientific Structuralism

French’s solution to the problem of relation without relata may be better understood by
considering his full-blown scientific structuralism upon which the three components of
scientific representation, i.e. the source of representation (e.g. scientific models or theories),
the target of representation (i.e. a part of the world) and the relation of representation
between source and target are all structural (French, 2014). For French (2006), while the
issue of (in)dependence of relation on relata involved in the source of representation is a
problem in the philosophy of mathematics, the (in)dependence of relation on relata in an
ontic structure as the target of representation is a metaphysical concern regarding what
constitutes the physical world. French holds that answers to the first problem have nothing
to do with answers to the second one.

Mathematical Structuralism

Mathematical structuralism, characterized by mottos “mathematics is the general study of
structures” and we can “abstract away from the nature of objects instantiating those
structures” (Reck and Schiemer 2020), has two eliminative and non-eliminative versions.
According to ante rem structuralism, a non-eliminative form of structuralism, mathematical
structures exist, quite independent of the systems realizing them (Shapiro 1997; Resnik,
1997). Set-theoretic structuralism as a form of non-eliminative structuralism holds that
mathematical structures exist, but their existence depends on the systems realizing them.
This sort of structuralism may be thought of as iz re structuralism (Hellman and Shapiro
2018). Set-theoretic structuralism, however, has an climinative form, named relativist
structuralism, according to which there is no structure over and above realizing systems
whose objects are relationally identified within axiomatic frameworks (Reck and Schiemer
2020). Now the question is whether the conception of structure in eliminativist OSR is
more like to which notion of structure in mathematical structuralism.

The Problem of Relation without Relata

One way to remedy the problem of relation without relata is replacing set theory with
category theory - as meta-linguistic frameworks in which scientific theories are reconstructed
- for it is in the former that the conception of relation and then of structure become
dependent upon re/ata. Using the Elementary Theory of Category of Sets (ETCS) (Lawvere,
1964), more particularly, one can discard all set-theoretic notions which mirror this sort of
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dependence. Having equipped with this new framework, therefore, it is perfectly reasonable
to assume that ontic structures exist, independent of any objects as relata, since what are
supposed to represent these structures are themselves devoid of re/ata (Bain, 2013).

Although this solution supposedly supports eliminativist OSR, French as an advocate of
this sort of OSR has argued it is not an adequate response to the problem. For him, the
issues of the nature of mathematical and physical structures ate separate and should not be
conflated. More specifically, French (2000) argues that physical ontic structure can neither
be considered as mathematical ante rem structure, since the former is concrete and does not
exist independent of realizing systems, nor as mathematical de re structure, since this
structure, contra ontic structure, depends on re/ata. To resolve the problem, he continues to
argue “while it is of course correct that any mathematical formulation assumes some domain
of quantification and while it may be the case that in order to represent structures, via set
theory, or other parts of mathematics, or whatever, we have to invoke certain elements, one
should resist the implication that is usually made from desctiption to ontology” (French,
2014: 200), and in this way he resolves the dispute.

French’s Response Criticized

French’s (dis)solution (of) to the problem of relation without relata being considered in
isolation seems coherent, but would be problematic if taken together with his observation
on the semantics of sentences referring apparently to individual objects, e.g. fermions and
bosons. For him, while fermions do not exist, as maintained by eliminativist OSR, the
sentence “fermions exist” is true. Following Cameron’s (2008) truthmaker theory, French
(2014: Ch. 7) argues that what make the sentence true are not fermions as individual objects,
but fermions as described by the underlying structures of our best scientific theories, e.g.
quantum field theory. This implies, however, what characterizes fermions and bosons is
derived from the representational structures in questions, i.e. the subspaces of the relevant
Hilbert space corresponding to the symmetric (bosons) and anti-symmetric (fermions)
irreducible representations of the permutation group. Therefore, if we can project this
physico-mathematical feature to an ontic structure, we can then explore the nature of
relation involved in physico-mathematical structures to see whether relations in ontic
structures are (in)dependent of relata or not.

Conclusion

OSR presents us with a revolutionary metaphysic in which structures rather than objects
constitute the world. Whether the wotld is also made of objects or not divides up this sort
of metaphysic into two views: while the advocate of the non-eliminativist form of OSR
agrees that objects, though dependent on structures, exist, eliminativist OSR attempts to
discard the notion of object entirely from the ontology of the physical world. This latter
stance, however, is faced with the so-called “problem of relation without relata’: how can
the world include jusz relations which themselves depend on objects as relata? To (re)solve
the problem, French has suggested we should separate the mathematical conception of
structure from its physical ontic notion. Here it was argued that such a strategy is not
consistent with French’s truthmaker theory.
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