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Abstract

Models raise important questions in the philosophy of science, but two of
them are more fundamental than the others: what models are how models
represent the world. In this paper, we mainly address the first in the context
of fictionalism, but will show that these two are intertwined. Firstly, treating
scientific models as fiction and two ways of explaining scientific
representation (direct and indirect) in such a framework are discussed.
Then, by critically evaluating each of them, we will show that direct
representation, although it seems to explain away the ontological question
about fictional entities, in fact, requires in itself a presupposition of them
and cannot completely exclude them from the realm of models. With regard
to indirect representation, we will argue that proponents of this reading still
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have a "referentialist" view of the fiction, and therefore their solution to the
ontological question is inconsistent with the general spirit of fictionalism.
Therefore, fictionalism is not yet a proper approach for analyzing
theoretical models.

Keywords: fictionalism, scientific models, theoretical models, make-believe,
direct representation, indirect representation, referentialism

Extended Abstract

One of the things scientists do is to represent the world. They represent the
world through a variety of tools such as diagrams, photos, videos, theories,
equations and much more. Different parts of the world are represented in
the natural sciences; parts such as subatomic particles, atoms, molecules,
electromagnetic fields, microbes, bacteria, humans, societies, galaxies,
nebulae, etc. Although scientists have many tools to represent the world,
one of their most important tools is scientific models. In many cases,
complex phenomena in the real world are represented by constructing
simple and idealized models.

Models are divided into two main categories. In the case of "physical"
models, a physical object acts as the model. One of the most familiar
examples of physical models is "scale" models; when engineers build a
small-scale sample of a bridge with pasta strings, they use the physical
model. The second category is known as "theoretical" models, in which a
physical object is not used as a model. In theoretical models, there is a set of
descriptions and equations about what is to be modeled. For example, to
understand how planets move in our solar system, we assume that planets
are perfect and are only affected by the gravitational force of the sun. Or in
another example, we consider gases as a set of very small, elastic molecules
that collide without wasting energy.

Models raise important questions in the philosophy of science. But among
them are two more fundamental ones. The first is what models are basically,
and the second is how models represent the world. In this paper, we focus
mainly on the first question (ontology of scientific models), but we show
that the two questions are intertwined, and that the answer we give to the
ontological question limits our answers to the question of representation. In
the case of physical models, the ontological question is not difficult to
answer: the physical model is part of the physical world. But in the case of
theoretical models, the problem is more difficult and there is ambiguity in
the ontological question. In many cases, the theoretical model is a set of
descriptions and equations, and it is clear that the ontological question does
not address these issues. But these descriptions and equations make
assumptions about the world that are not true in the physical world.
Scientists, on the other hand, "pretend" that there are "things" in the world
about which what the model describes is true. The term "system-model" can
be used here. A system-model is an entity that has the characteristics that
the model descriges. Scientists often speak as if there are system-models,
such as planets that are complete spheres, or rigid molecules with perfectly
elastic collisions. The ontological question about theoretical models is
whether system-models exist. One of the fascinating solutions that has been
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proposed in recent years regarding the ontology of theoretical models is an
approach called "fictionalism" in which the concepts of "pretence" and
"make-believe" are used to answer the ontological question. Scientific
models have been claimed to act as fictional works. In this paper, first
fictionalism about scientific models and two ways ofp scientific
representation (direct and indirect) in such a framework are described.
Then, by critically evaluating them, we find that fictionalism about scientific
models lacks the necessary adequacy to explain scientific representation.
If this paper's arguments are cogent, fictionalism is not yet a suitable
approach to analyze theoretical models. If we accept direct representation,
then we are faced with the question of whether fictional entities can really
be removed altogether from the analysis of theoretical models. According to
what have been argued, in order to compare the model with the world, and
basically in the heart of the theoretical model-making process, we
encounter and need fictional entities, and the direct approach is not
sufficient to eliminate these entities. But if we accept indirect
representation, we need to accept ontological commitment to fictional
entities. However, the point is that considering models as referential
narratives and being committed to their references is in conflict with the
spirit of fictionalism. Fictionalism requires us to consider fictional
characters not as real entities, but merely a network of collective actions of
make- believe and seeing as. If such a view is correct, then although it seems
that the current proponents of fictionalism have construed fictions in a
different manner from realist philosophers, they have redirected in the
middle of the road and once again analyzed fictional characters in a realistic
manner. If we take fictionalism as a metaphysical framework to study
models, we need to rethink the concept of representation and examine
whether any pattern of representation can be accepted by the constraints
of fictionalism or not. If we consider fictional characters to be networks of
collective actions of make-believe, then we must define "representation" as
the relationship between this network of collective actions of make-believe
on the one hand and the system-target (as a concrete entity) on the other.
This is something that has never been done by current fictionalists. In this
new context, representation must define as a "heterogeneous" relationship,
one side of which is a set of collective actions of make-believe and the other
side of which are objects of the outside world. What current fictionalists say
about representation is in no way consistent with such a scheme, because
they consider representation to be a "homogeneous" relationship between
two clusters of properties. Until the introduction of such a "heterogeneous"
model of representation, it seems that fictionalism has not been very
successful in explaining scientific representation.
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