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Abstract Critics of contemporary metaphysics argue that it attempts to do the
hard work of science from the ease of the armchair. Physics, not metaphysics, tel
us about the fundamental facts of the world, and empirical psychology is best place
to reveal the content of our concepts about the world. Exploring and understandin
the world through metaphysical reflection is obsolete. In this paper, I will show wh
this critique of metaphysics fails, arguing that metaphysical methods used to mak
claims about the world are similar to scientific methods used to make claims about

the world, but that the subjects of metaphysics are not the subjects of science. Those
who argue that metaphysics uses a problematic methodology to make claims about

subjects better covered by natural science get the situation exactly the wrong way
around: metaphysics has a distinctive subject matter, not a distinctive methodology.
The questions metaphysicians address are different from those of scientists, but the
methods employed to develop and select theories are similar. In the first section of
the paper, I will describe the sort of subject matter that metaphysics tends to engage
with. In the second section of the paper, I will show how metaphysical theories are
classes of models and discuss the roles of experience, common sense and thought
experiments in the construction and evaluation of such models. Finally, in the last
section I will discuss the way these methodological points help us to understand the
metaphysical project. Getting the right account of the metaphysical method allows
us to better understand the relationship between science and metaphysics, to explain

why doing metaphysics successfully involves having a range of different theories

(instead of consensus on a single theory), to understand the role of thought
experiments involving fictional worlds, and to situate metaphysical realism in a
scientifically realist context.
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Why do contemporary metaphysics? Why rely on metaphysical reflection to
develop theories about the world? Critics argue that contemporary metaphysics
attempts to do the hard work of science from the ease of the armchair.' Physics, not

metaphysics, tells us about the fundamental nature of the physical world, and
empirical psychology is best placed to reveal the content of our concepts about the
world. At best, metaphysics is a handmaiden to science.
In this paper, I will show why this sort of "naturalist" critique of metaphysics

fails. Metaphysicians are not armchair scientists, nor are they handmaidens.2
However, although the critique does fail, one can understand why some have
embraced it. Over the last 30 years, as the influence of logical positivism and
ordinary language philosophy waned, work in contemporary metaphysics slowly
shifted from analyzing our concepts about the world to a focus on the world itself.
To the uninitiated, modern metaphysics, with its use of a priori reasoning to draw
conclusions about the nature of the world, can appear obsolete—it can appear to
proceed as though we have learned nothing from Hume and Kant. It also can appear,
to the uninitiated, as though metaphysicians really are trying to do the work of the
scientist from the armchair: as though metaphysicians are trying to use a priori
reasoning to study the parts of the world that scientists can or actually do study
empirically.
Appearances here are misleading.
Part of the problem is that the shift has occurred so gradually that participants in
the debates have not explicitly noted or acknowledged corresponding shifts away
from a traditional rationalist methodology. To respond to the naturalist critique, I
shall argue that metaphysical methods used to make claims about the world can be
similar to scientific methods used to make claims about the world, but that the

subjects of metaphysics are not the subjects of science.3 The use of a priori
reasoning does not derive from rationalist assumptions, but from the assumption that

such reasoning involves the application of theoretical desiderata that have been
proven to be of value by successful theorizing. Those who argue that metaphysics
1 Many of those who label themselves "naturalists" make this sort of objection. Recently, James

Ladyman and Don Ross, with David Spurrett and John Collie (2007). While the book often
mischaracterizes metaphysics, it nevertheless raises important methodological questions that need to
be addressed.

2 My subtitle is ironic. For a somewhat ancient context see Atwood (1985), a staple of Women's Studies

syllabuses in the 1980s and 1990s.
3 Although I'll usually write as though the divide between the subjects of science and metaphysics were
sharp, it is in reality fuzzy, and moreover, it can move with conceptual changes and scientific revolutions.

Also, although my focus is on philosophical reasoning used to draw conclusions about the nature of the
external world, there is still an important role for conceptual analysis in philosophy, in particular, when
doing the stage-setting for the rest of the philosophical theory. I'll come back to both of these points
throughout the ms.
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uses a problematic methodology to make claims about subjects better covered by
natural science get the situation exactly the wrong way around: metaphysics has a
distinctive subject matter, not a distinctive methodology. The questions metaphy
sicians address are different from those of scientists, but the methods employed to
develop and select theories are often relevantly similar. And just as with natural and

social-scientific theorizing, as long as we construct and evaluate our theories
appropriately, we are justified in inferring conclusions using inference to the best
explanation.4
In the first section of the paper, I'll describe some of the distinctive sorts of

subject matter that metaphysics tends to engage with, and I'll discuss a few
particular lines of enquiry that exemplify the metaphysical stance. In the second
section of the paper, I'll show how to understand metaphysical theories as models or
classes of models. I'll then discuss the roles of experience, common sense, thought
experiments and inference to the best metaphysical explanation in the construction
and evaluation of such models. Finally, in the last section, I'll discuss the way these

methodological points give us a framework for understanding the viability of
contemporary metaphysical projects. Developing an account of the metaphysical

method allows us to better understand the relationship between science and
metaphysics, to explain why doing metaphysics successfully involves having a
range of different theories (instead of consensus on a single theory), to understand

the role of thought experiments involving fictional worlds, and to situate
metaphysical realism in a scientifically realist context.

The view I develop below describes my preferred way of approaching
metaphysical questions. It is intended to show how metaphysical enquiry makes

sense from a naturalistic point of view, and to provide a context for the
contemporary shift away from conceptual analysis and the idea that metaphysics is
solely an exercise in a priori reasoning. And although I won't argue the case here, I
think it is fairly obvious that many of my methodological claims about metaphysics

extend to other philosophical discussions, such as those in philosophy of mind,
ethics and metaethics. What I say below is applicable, modulo changes of subject, to

these types of philosophical project as well: much philosophical theorizing is
productively understood as involving modeling and inference to the best
philosophical explanation. But I am not claiming that there are no other ways to

4 This is the place to make two more important caveats, (i) Although, for simplicity, I will speak as
though I am making claims about all ways of doing metaphysics, I am not. Instead, I am giving an
account of how one can legitimately engage in reasoning to substantive metaphysical conclusions that
approximately captures the methodology of many contemporary metaphysical projects. There may be lots
of metaphysical projects that don't employ the methodology described here: such projects will need their

own defense. In addition, I won't have much to say about conceptual analysis or about the role of
philosophy of language in doing metaphysical theorizing about the world, although I think it can be quite
useful, especially when fashioning or refining models, (ii) I develop my view using the semantic approach
to scientific theorizing, which is the dominant approach for philosophers of science, but my view doesn't

require the semantic approach. While the precise details would need to be fleshed out somewhat
differently on a different account of scientific theorizing, my central claim, that most metaphysical claims

about the world rely on inference to the best explanation, along with most of my subsidiary claims, would
remain the same.
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do good metaphysics, and by extension I am not claiming that there are no other
ways to do good philosophy: there are, but I leave them to others to explore.

1 Subject
My first thesis is that the questions and problems addressed by metaphysicians are

often distinct from those addressed by scientists. It is confused to think that

metaphysicians simply study the same parts of the world that scientists study. The
truth is far more complicated and subtle.
Of course, topics of metaphysical inquiry vary widely. I won't pretend to cover

all the subjects of interest or to be making claims about all the metaphysica

questions one can ask. Instead, I will develop an account of a central way in which

metaphysics differs from that of science by considering some paradigmatic
examples. One of the more popular and enduring metaphysical projects in

metaphysics concerns the search for fundamental and general truths about the world
The metaphysician engaging in such a search wants to determine the natures of the

world, especially the fundamental natures of the world, as part of her enquiry into
the nature of things. The metaphysician also looks to discover systematic, general
truths; in the context of the investigation of fundamentality, she hopes to discover
systematic, general truths concerning fundamental facts. Such fundamental facts
often involve natures, types of composition, and primitive distinctions.
An example of such a project is metaphysical category theory, a theory that
involves the attempt to determine the ontological categories, or what Peter van
Inwagen (forthcoming) describes as the specification of real divisions among things.
This project involves the search for the fundamental natures of the world. The
fundamental divisions among things concern the most basic ontological categories
or the most basic divisions between the real natures of things: what van Inwagen
terms the "high" classes. Less fundamental divisions concern derivative categories,
involving divisions made between natures of less fundamental things. In this way
the project limns the categorical structure of the world. Another project that fits ou
schema tries to determine whether and how less fundamental constituents of the

world are built from their metaphysically prior constituents. This project attempts to

discover systematic, general truths about how the world is constructed. Such
projects can be described as ontological projects.

How do these ontological projects interact with the scientific project of
determining the fundamental entities of the world? How do they fit with the
scientific approach of taking entities like fields or leptons, or properties of charge,
spin and mass, to be physically fundamental? And how do they fit with the scientific

approach of taking macrolevel objects to be constructed from fields or particles? In

physics, for example, entities such as fields are often taken to be physically
fundamental, and in chemistry, atoms and molecules are taken to be constructed in
some sense from attractive forces and smaller particles. How is this sort of project

related to the metaphysician's account of the fundamental constituents and
construction of the world?
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Despite initial appearances to the contrary, the different approaches are not in

tension, for the ontological account involves features of the world that are
metaphysically prior to those of the scientific account. The ontological account
describes the metaphysically prior categories and constituents of the physically
fundamental entities, and in this sense describes features of the world that are more

fundamental than those of natural science. For example, when a fundamental
physics takes fields to be the most physically fundamental entities of the world, an

ontology will take the theory of the world a step further, by describing the
ontological categories of the fundamental constituents of these fields. The substrate
attribute theorist will take fields and particles to be substances with properties, so
will take both fields and particles to be substratum-attribute constructions from
members of the fundamental categories of substance and attribute, while the bundle
theorist will take fields to be bundles of property intensities and location properties,

which are members of the fundamental category of property. And so on—the
ontological account will take the properties postulated by the scientific theory, such
as properties of charge, spin and mass, and ask if they are fundamentally universals
or fundamentally tropes (or fundamentally something else).
We see the same relationship between different theories of the construction of

entities. An ontological theory of parts and wholes (a mereology) of physical objects
describes more fundamental and more general constructional principles than physics
or chemistry does, for it gives general principles that govern all the physical objects

with parts, including microparticles, atoms and molecules. For example, chemistry
may tell us that the physical structure of a polycarbonate is causally created by

arranging elements a certain way, and that its physical parts consist of these
arrangements of elements and the attractive forces between them. Mereology
contributes the additional claim that the molecule just is (say), the mereological

fusion of its arranged parts (the elements and the attractive forces). The
polycarbonate molecule is created by this mereological fusion, but not in a causal
sense. Rather, it is created in the compositional or ontological sense: it exists when
the parts arranged in the right way exist. So the metaphysics tells us what it is to be a

sum or physical object composed of these structured arrangements of parts, and thus
tells us how the physical object is metaphysically constructed (composed) from its
parts. In contrast, chemistry tells us what some of the parts and the arrangements of

the parts are for different kinds of molecules, and it also tells us how to causally
manipulate the world in order to bring such arrangements into existence. Chemistry
tells us how molecules are physically or causally constructed from attractive forces
and smaller particles.
The examples bring out how metaphysics involves questions about features of the
world that are prior to those described by science. One distinction we can invoke to
help with the intuitive difference between science and metaphysics is that often
metaphysics is concerned to identify the real natures of the world while science is

concerned to discover the range of instances of these natures. In the examples
above, the metaphysics gives the general and systematic story of what the categories
are and what the method of composition is. The story from science is more specific:
it provides a list or a catalogue of entities that are the actual members of these
categories, and a specific story about how causing instances of different kinds and
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individuals involve different arrangements of physical properties and objects.
Roughly, metaphysics gives us categories (natures), while science gives us members
of categories (instances of natures). The categories are metaphysically prior to the
members of the categories.

Once we start to look, we see this structure everywhere. Metaphysics
investigates, for example, the natures of laws, naturalness, causation, persistence,

and properties. Science assumes that we have a pretheoretical grasp on these
natures, and then investigates the instances of these natures: it tells us which laws
obtain in the natural world, which natural kinds there are and how they are ordered,

which other properties and relations are actually instantiated, which objects persist,
and what causes what (and how). Metaphysics tries to tell us what laws, naturalness,
properties, objects, persistence, and causal relations fundamentally are, in terms of
natures, and science tries to discover which entities there are or how these natures
are exemplified.5
The fact that the subject matter of metaphysics can be ontologically prior to the
subject matter of science is reflected in the fact that many concepts of metaphysics
are conceptually prior to the concepts of science. For example, in order to tell us

about members of the categories, science relies pretheoretically on basic

metaphysical concepts of categories. There is no way to make sense of the central
concepts of classical field theory or quantum chromodynamics without using a

concept of property. There is no way to make sense of the concept of mechanism in
organic chemistry without using a concept of causation. There is no way to make
sense of the central concepts deployed by biological representations of the citric
acid cycle without using a concept of persistence. In such cases, we start with the
metaphysical concepts as the conditions under which we understand the scientific
concepts.
This brings out the deeper reason for why it is a mistake to think of metaphysics
as a handmaiden to science. It is a mistake to think that one should first study
science and then use it as the guide to one's metaphysical conclusions. Science does
try to construct an overall picture of the world. But scientific theorizing usually
uncritically assumes the very organizing principles and deep general truths that
metaphysics is concerned to prescriptively develop and understand. For example, as
the examples above show, scientists will observe macrolevel entities bringing about

effects, and draw conclusions from these effects relying upon pretheoretical
metaphysical assumptions about persistence and causation. It is simply naive to
think that the only appropriate role for metaphysics is to take on these uncritical
assumptions about the nature of persistence and causation or to merely draw out the

implications of such naive, uncritically assumed scientific suppositions.
Instead, the metaphysician should be concerned to prescriptively develop and
understand the prior, deep, and general truths about the fundamental natures of the
world used to organize and understand the rest of the world. Science still acts as a
constraint upon metaphysics—the metaphysician should want her theory of the
whole world to be consistent with accepted scientific theories of the world—but it
5 As Eric Schliesser argues, this arrangement may be, at least in part, the result of what he calls
"Newton's Challenge" to systematic metaphysics. See Schliesser (2011).
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should not preemptively define the role or concepts of metaphysics. That would give
us an understanding of reality that is exactly the wrong way around.
There is a complication: each metaphysical theory is drawn partly from experience,
but it also organizes experience, and thus its success cannot be understood independently

from its interpretation. Since the world is, in a sense, seen through the lens of the
metaphysical theory, any metaphysical theory is confirmable only indirectly, and as part

of a whole package. Choice of a "best" metaphysical theory is based on how well the
theory makes sense of the entire world, from ordinary experience to scientific experience
and theory, but the way the theory interprets experience is not independent of the theory

itself. Alternative theories describe and understand the world in different ways, and the
different theories can be seen as different accounts of the way fundamental natures form

the structure of the entire world, and so should be understood as different "lenses"
through which one views the world.

This point is in some sense a Kantian one, although I reject the idea that our
fundamental, systematizing concepts of the nature and structure of the world are
mere a priori constructions or must be somehow prior to (or bound up in a strictly

Kantian way with) worldly experience. Instead, I am assuming here that many
metaphysical concepts are directly caused by experience and knowledge of the
natures and structures of the external world.

Recognizing that we use metaphysical principles to structure and understand the
world does not imperil metaphysical realism, for the realist holds that the success of

our theories employing these structuring principles and concepts is evidence that
they accurately represent the objective natures and categorical structure of the
world. The realist holds that our successful concepts and theories track, at least
approximately, the categories, natures and structures of the world—at least once we

have done our prescriptive metaphysical theorizing. The realist may hold—
defeasibly—that features of the world, including fundamental categorical and other
features, are among the causes of the formation of our concepts, and to the extent
that we can use our concepts to successfully grasp and represent the world, she can
infer that the nature and structure that our concepts represent is the true nature and
structure of the world.6

It's worth explicitly mentioning one especially important sort of general truth
that metaphysicians are interested in uncovering: modal truth. One way in which
modality is the subject of metaphysics is when it involves an attempt to determine
what things in a world must be like in order for a certain metaphysical concept to
apply to them. The claim, then, involves necessity, since it is about what needs to be
the case in any possible world in which the concept applies. For example, David
Lewis claims that "... conceptual analysis is required to reveal what it is that all the
actual and possible varieties of causation have in common."7 Often, the project is
reductionist in the sense that it explicates one concept in terms of another, more
basic concept.
6 Psychologists sometimes take certain dispositions to make causal or other judgments to be innate. Such
a view is not inconsistent with my view, since we might start with these innate dispositions and then
develop our ideas or concepts based on experience. There might also be evolutionary success arguments
supporting the inference to the veridicality of some of our innate inclinations.

7 Lewis (2004).
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A different sort of project, the sort of project I'm concerned with in this paper, is
not primarily conceptual analysis: the goal is to develop a theory of the world itself,
not a theory of the content of our concepts. This sort of project may take its claims

about the world to be contingently true in the actual world and worlds relevantly
similar to our world; for example, one might hold that it is a contingent fact about
the world that its fundamental categories are categories of substance and attribute,
or that composition is only contingently restricted. On the other hand, it may make
stronger modal claims. For example, one might develop a theory of composition as

necessarily unrestricted (necessarily, any collection of entities fuses to make a
whole) or a theory making claims about the natures or essences of things, such as a
theory defending the view that objects have their origins essentially. The modal
commitments of each of these theories are part of the overall package of the view:

for example, the claim that it is contingent that the world has fundamental
categories of substance and attribute is weaker and correspondingly more plausible

than the claim that it is necessary, and the view that composition is only
contingently restricted is easier to defend than the claim that the restriction of
composition is necessary. A theory that makes stronger modal claims will need to
compensate by exhibiting other virtues. I will return to this point in Sects. 2.2 and
2.4 below.

Now for a few caveats. Although I have been arguing as though there were a
clear line between metaphysics and science, the reality is much blurrier. The vague

boundary between science and metaphysics provides a rich opportunity for
philosophers of science, who can draw on their scientific expertise to evaluate the
plausibility (or otherwise) of metaphysical theories that bump up against the domain
of the empirical. One place where the subject matter of metaphysics and science can
connect is where metaphysicians study matters that, while currently ignored by
science, are in principle empirically observable. Perhaps there are entities with

characteristics that are empirically inaccessible right now, but could be made
accessible with radically different instrumental techniques—techniques that we

cannot even imagine at present. We might now class these entities under the
purview of metaphysics, but when science is complete, they will be (correctly)
classed as the subject matter of natural science.
A related sort of connection concerns indirect ties between metaphysical theories
and scientific theories with established empirical consequences. For example, many
scientific theories with empirical content require concepts of naturalness, persis
tence, causation and identity. Scientific theories also make assumptions about the
indiscernibility of identicals, about counterfactual dependence, probability, and
sometimes even about the existence of physically undetectable mental properties.
Even if different scientific theories are empirically equivalent, differing only in
implicitly adopting different metaphysical concepts or making different implicit
assumptions about categories or other features of the world, metaphysicians need to
have a sense of what sorts of assumptions and tradeoffs are being made.
Another connection between metaphysics and science is more direct. There are
places, especially in the highly theoretical realm of fundamental physics, where
sophisticated scientific theses will cut directly against metaphysical ones, especially
if the scientific thesis in question fits with established theory or enjoys indirect
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empirical support. Here there is danger for the scientifically naive metaphysician,
and metaphysically informed work in general philosophy of science and philosophy

of physics plays an important role in the refinement and development of
metaphysical theories that involve such assumptions. Examples of places where
knowledge of contemporary scientific theories bumps up against the metaphysics

include theories of space and time, mereological theories based on certain
assumptions about the nature of spacetime, intrinsicness, and discussions of what
sort of causation is physically possible.8
Finally, there can be significant revisions to metaphysical theories in times of
scientific revolution, especially because such times usually involve major concep
tual revolutions. Revision of central metaphysical and scientific concepts can have
ripple effects through a wide range of theories of the world. I will return to this last

point in the closing section.

2 Method

My second thesis is that we can understand the methods employed by metaphy
sicians to be very similar, modulo the change in subject matter, to the method
employed by scientists. Both fields are interested in discovering truths about ent
or features of the world that are sometimes observable, but are often unobserva

indirectly confirmable, and abstract. (Such entities include objects, propert

relations, or what-have-you.) Both fields rely on a priori reasoning in addition
a posteriori reasoning.

We can theorize about the world using models, that is, by constructin

representations of the world, and metaphysical theorizing is no exception. Scient
theorizing is often understood in terms of the construction of models of the wo
and scientific theories about the nature of features of the world may be unders

as models of features of the world. Metaphysical theories about the natur

features of the world may also be understood as models of features of the wor

Both fields can be understood as relying on modeling to develop and defe

theories, and both use a priori reasoning to infer to the best explanation and t
choose between empirical equivalents. On this view, the most important differen
between the scientific method and the metaphysical method derive merely from
difference in subject matter and the resultant difference in the role they giv
ordinary experience.
2.1 Scientific modeling9

To be clearer about how scientific and metaphysical modeling are methodologi
peas in a pod, let's look closely at the "semantic view," a widely accepted accoun

8 See Maudlin (2007), Albert (1996), Loewer (2004). Ney (forthcoming), Monton (2012), Healey (1
and Paul (2012) for relevant discussion.
9 I'm especially indebted here to conversation with Peter Godfrey Smith and Michael Strevens.
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of scientific theorizing. On this approach, theories of the world are sets or families
of models, where the models are usually mathematical relations or some other sort
of suitably structured entity. Stephen Downes describes the view thus: "[scientific

theories consist of families of (mathematical) models including empirical models
and sets of hypotheses stating the connections between the empirical models and
empirical systems. Empirical models are models that specifically purport to have
relations to an empirical system."10 To the extent that the theories are successful as

representations of features of the world, their models are isomorphic in some

relevant sense to those features of the world. The models, as things that represent a

bit of the world, provide a kind of semantics for a theory. As Godfrey-Smith puts it,

... "[a] model [on the semantic approach], basically, is a set of objects (and

relations between them) that functions as an interpreting structure for a set of
sentences. A model is used as something for a set of sentences [the theory] to be true

of.""
In summary: one develops a description of a theory, in part by developing a
description of some mathematical structures; these mathematical structures, when
interpreted, are the models that are the theory. The theory is true just in case it has a

model that is isomorphic to the relevant features of the world, including (but not
limited to) the structures that can be described in experimental and measurement
reports.

State space models function as exemplars of the semantic approach. Take a
sample state space model to be an abstract entity. This entity has a structure that can

be described by a set of equations. We can take values of state variables to pick out
the coordinates of a point in the abstract state space, and use initial values plus the
equations to determine an evolution of the values of the state variables over a stretch

of time. If our abstract entity is relevantly isomorphic to an actual dynamical
system, it represents that system. In this way, we can use a mathematical model to
represent the evolution of an actual dynamical system, and we can use a class of
such models to describe and represent a range of similar dynamical systems. This is

the way a theory can be understood to be a family or class of interpreted
mathematical models of some feature of the world.

For another example, consider Lloyd's (1988) account of the way to understand
the semantic theoretic treatment of population growth in ecological theory. A
logistic equation, a derivative describing a pattern of population growth (dx/
dt = rx(l—x/k), is a statement or mathematical expression that (following Downes
1992) can be thought of as a description of mathematical relations between
mathematical objects. The mathematical objects represent things like population
density (x) and rate of increase (r). The mathematical objects plus their relations are
the model, the mathematical equations and other statements we use to describe and

refer to these objects and relations describe the model, and the isomorphisms
between the model and growth rates of various populations allow the growth rates to
satisfy the model.

10 Downes (1992, p.143).
11 Godfrey-Smith (2006b, p. 727).
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Now, there is an extra step here that one might be inclined to omit. As the
semantic account is presented, we move from a description, which picks out an
abstract structure, which in turn represents the world via isomorphism. I am not sure

that we always need the abstract structure to actually exist. Why not move directly
from a description of an abstract structure to the world itself? In other words, take
the description to be a description that purports to limn the structure of a feature or
portion of the world itself, rather than limning an abstract structure that in turn must

be isomorphic to the world.

In some cases, such a simplification may be welcome. But not always. One
reason is because complete models of complex systems don't simply fall from the
sky like manna from heaven. For this reason, models that rely on ideal systems,

fictional populations and other sorts of "imagined concrete things" are a very
important part of actual science, especially in sciences other than physics. Much
scientific modeling is an attempt to "gain understanding of a complex real-world
system via an understanding of [a] simpler, hypothetical system that resembles it in
relevant respects."12 Godfrey-Smith distinguishes between abstract modeling, i.e.,
modeling that leaves out features of the world it represents, but where what the
model describes is taken to be literally true, from ideal modeling, i.e., modeling that
incorporates literally false elements and thus what the model describes is not wholly
literally true. Both sorts of modeling are ubiquitous in scientific theory-building and
evaluation.13 As Nersessian (1999) points out, the use of models shades off from
using them as agents of conceptual change or as idealizations to using them as a
precise representation of complex systems.
So we cannot in general dispense with the abstract structure. Building a class of
models and defending it as a theory often involves the construction and evaluation
of idealized and abstract models, and for this we need separate abstract entities that
are not identical to the bits of the world described by the theory. We need to use
abstract structures when we model using idealization and abstraction in order to
distinguish clearly between model and world. We can include abstract and ideal
models in the class of models that is the theory as long as we specify the ways in
which they represent and do not represent, or we can simply use these models to
generate a final, different class that excludes the hypothetical models.

Once we have our classes of models, how do we decide between competing
theories, each of which purport to represent the same feature of the world?
Assuming that the competing scientific theories are approximately empirically

equivalent, or at least empirically acceptable, selection of a theory over its
competitors is determined by a mix of desiderata, including its overall explanatory
value, which is evaluated in part by its simplicity, elegance, and fit with already

accepted theories, intuitions and assumptions.14 This is one place where a priori
12 Godfrey-Smith (2006b, p. 726). According to Godfrey-Smith, some of this sort of modeling is not
captured by the semantic approach. I am not taking a stand on this controversial issue.

13 Godfrey-Smith (2006b). Also see Martin Thompson-Jones, "Models and the Semantic View" and
"Idealization and Abstraction: A Framework", both unpublished, for excellent discussions of these
topics.

14 For example, Strevens (2008) discusses the way that unification accounts of explanation include
simplicity as a desideratum for the model.
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reasoning and inference to the best explanation play an important role. After

theory is selected from the mix as providing the best explanation, if one

scientific realist, its class of models is supposed to give us the truth about the na

and structure of certain features of the world: i.e., we accept the theory a
representation of these features of the world.

Now, in many cases, this picture is somewhat idealized, since in science even
approximate empirical equivalence is very rare. Nevertheless, the importance of
role of inference to the best explanation as a means to grasp scientific truths ab
the nature of the world is well confirmed, at least when we look past the context
fundamental physics to wider scientific contexts, for example, to the context
evolutionary biology.15

2.2 Metaphysical modeling

In metaphysics as with science, we can also understand theories of the world as bu

by developing models. Such theories may include the construction of mod

involving idealization, abstraction and hypothetical systems, as well as more prec
and complete models of complex features of the world. There are obvious paralle
for example, between the use of thought experiments as hypothetical, ideal an
abstract models of features of the world, and the development of logics as pre
models of features of the world. Once the models are developed, just as in scien

theories are compared with respect to the elegance, simplicity and explanat
virtues of their models, and theories are chosen over their competitors us

inference to the best explanation. On this way of understanding theorizing about
world, much of metaphysics, like much of science, proceeds by model-building
While I am not wedded to the semantic approach, I shall formulate my view

metaphysics as modeling in terms of it, since it is the dominant approach

scientific modeling. Other ways of thinking of metaphysical theorizing as model
may do the job just as well.
Employing the semantic approach in the service of metaphysics, a metaphys
theory can be understood as a class of models, where the models are composed
logical, modal and other relations relating variables that represent n-adic properti
objects, and other entities. (We might also think of conceptual analyses in terms

modeling concepts, but I'll set this aside for now.) For example, a theory

composition can be thought of as a class of models of composition relations betw

parts of composite objects. Consider a theory of the composition relation such th
some xs compose a y if and only if the activity of the xs constitutes a life. Th

models we can take to be the theory are structures of abstract objects that repres

activity-constituting objects standing in necessitation relations to abstract obje
that represent composites or wholes of the activity-constituting objects. The the

is a class of (suitably abstract) models, where these models are isomorphic

various instances of the activity-constituting relations between parts and wholes

15 Even those who wish to minimize the role of [BE in evolutionary biology can grant the importan
theoretical desiderata like simplicity in reasoning to conclusions about the nature of the world (see,

example, Sober 2008).
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What about idealization and abstraction? Just as in science, idealization and

abstraction play a huge role in metaphysical model-building and theory evaluation,
in particular, in the use of thought experiments. Many thought experiments are

basically models of hypothetical situations: the possible worlds are simply the
abstract structures functioning as models in the semantic approach. Possibilia can
function as abstractions, that is, as representations of a part of an actual structure but

with irrelevant detail removed, and as idealizations, that is, as representations of
fictional situations.16
Let's start with thought experiments functioning as abstract models. One can

consider a thought experiment involving a possible world where the relation,
property or object we want to investigate exists, but where irrelevant detail does
not—it is abstracted away. Such a possible world can be used to focus attention on
the entities that the theory needs to be able to characterize, that is, to focus on the
relevant feature of the world. The possible world serves as a model of a portion of a

more complex actual structure. Consider a theory of composition as relation R
where the ontologist examines possible worlds that have far fewer objects than the
actual world, say, only three actual objects. Such worlds are useful because they can
isolate the instantiation of relation R and make it salient. Those working on the
ontology of causation may consider worlds where there are few extraneous events in
order to ensure that the relation they take to be causation is highlighted, or they
might look at such worlds simply to illustrate the abstract structure being suggested,
since in the real world identifying a case of the existence of the relation may be

complex or controversial. For a case of the latter, consider how one who takes
causation to be a form of counterfactual dependence might draw on abstract models
to clarify the intuitive power of the view and thus motivate the central premise that
counterfactual dependence is sufficient for causation. For example, Lewis (1973,
1986) asks us to consider an abstract model in which Socrates' death depends on his
drinking the hemlock. Assuming this sequence of events actually happened, we
abstract away from the complex details of the actual world to identify and isolate a
counterfactual dependence relation between the events of Socrates' death and his
drinking the hemlock. Since counterfactual dependence is extrinsically sensitive, it

can be extremely useful to move to an abstraction where extrinsic detail is
eliminated in order to allow the dependence relation to appear. If we agree that in
the abstract model, the instance of counterfactual dependence is an instance of
16 We also sometimes use thought experiments as tests for models when doing conceptual analysis, and
more generally when drawing out what we think we know about some feature of the world.

*£) Springer

This content downloaded from 130.132.173.197 on Thu, 06 Sep 2018 14:52:59 UTC
All use subject to https://about.jstor.org/terms

14

L. A. Paul

causation, this lends credence to the philosophical hypothesis that such dependence
is sufficient for causation. The thought is that the abstract structure is relevantly
isomorphic to the real-world case, even if extrinsic features of the real-world case
muck up the real-world dependence facts.

Metaphysicians also rely on idealization.17 For example, Lewis and others
working on causation make use of what they call "neuron diagrams," diagrams that
represent fictional neurons stimulating other neurons, in order to represent complex
hypothetical patterns of counterfactual dependence and causation. Other projects
reply heavily on assessments of idealized possibilia: for example, a possible world
with only three simples and seven objects is an idealized world that can be used to

explain and discuss the basic idea behind unrestricted composition.'8 (Note the
parallel here between this sort of thought experiment and thought experiments

involving Maxwell's Demon in thermodynamics.) Sometimes, idealizing models
have properties or structure that is supposed to exist in our world as well as in the
world of the model, and other times idealizing models may only have properties or
structure that could exist if the fictional elements of the model existed and the

philosophical theory it concerned were true. For an example of the latter, when
Peter van Inwagen considers a hypothetical situation where the sugar in the tea that
Alice drinks becomes a part of her, there is idealization: Alice and her sugary tea are
fictional, but the description of the composition that Alice, as an organism, exhibits
would apply literally if Alice had actually existed.19 The idea here is that the ideal
model represents some of the actual or possible structure of the actual world: for van

Inwagen, in both the Alice-world and the actual world, in some sense, xs that
constitute a life compose an object y. Other examples of abstraction and idealization
in the philosophical literature abound.

To the untutored, such examples can seem like pointless and unnecessarily
complicated flights of fancy. But as the use of abstraction and idealization in actual
scientific practice reminds us, they play an essential and eminently respectable role

in theory-building. Models are used to focus on salient entities or structures
(especially in the case of abstraction), to show how to apply untested theories to
possible cases, and most importantly to communicate large amounts of complex
information in a simple way. The models are clear and efficient ways to explicate
the properties and implications of a philosophical theory and they motivate and

illustrate new ideas. Thus they function as important agents in conceptual
development and change in addition to functioning as part of a finished theory.

Once we have a developed account of metaphysics in terms of model-building,

we can distinguish metaphysical theorizing about the world from the more
traditional metaphysical project of conceptual analysis. This is important. It is
important in part because it gives us a clear way to understand and evaluate the
different sorts of modal claims made in metaphysics.
Recall that the metaphysician who is only developing an account of what our
concepts express is only developing an account of what, necessarily, the world must
17 The line between abstraction and idealization is often a blurry one.

18 Van Inwagen (2002).
19 Van Inwagen (1990, p. 94).
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that we find an instance of causation in the actual world that is not a transfer of a

conserved quantity (for example, a case of causation by omission). A counter
example to the causal theory of (ii) requires that we find some metaphysically
possible world with an instance of causation between events that does not exhibit

counterfactual dependence (for example, an instance of late preemption21). A
counterexample to the causal theory of (iii) merely requires that we can coherently
conceive of an application of the concept of causation that does not involve events

standing in the right relations of counterfactual dependence.
The different types of counterexamples set different standards for thought

experiments. Thought experiments involving wizards and magic are totally
irrelevant when considering theories of type (i), for here we are interested in a
certain sort of physical possibility. But they are totally relevant when considering

theories of type (iii), for here we only need conceptual possibility. And when
considering theories of type (ii), we are interested in metaphysical possibility, so
20 For the claim that composition is contingent, see Cameron (2007).

21 See chapter three of Hall and Paul's Causation: A User's Guide (2013) for a discussion and
explication of preemption.
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thought experiments describing possibilia that have wizards and magic might be
relevant, depending on how they are designed. Clarity about this issue is essential.22
2.3 The role of experience

When constructing metaphysical models, ordinary experience has a privileged role

in the sense that it provides a baseline or a starting point. Sometimes the
metaphysician develops a model that takes a part of ordinary experience as an
irrefutable given. But what is more common is for a metaphysician to privilege

ordinary experience in the sense of relying on it as an initial, but defeasible, guide to
the nature of the world. Such a metaphysician starts with the defeasible assumption

that the relevant feature of the world is as it seems to us, given ordinary experience
The privileging of ordinary experience in metaphysics connects with the generality of

the subject of metaphysics, with the fact that metaphysics usually focuses on structura

features like ontological categories while science usually focuses on instances of the
categories, with the role of empirical facts in the evaluation of metaphysical theories
and with the way that metaphysical models are indirectly confirmed.

Why is such privileging legitimate? First, because of the distinctive subject

matter of metaphysics. The metaphysical projects we are exploring are concerned,

in the first instance, to discover general truths or features of the world, that is, truths

that are supposed to hold across all levels of experience, from the macroscopic level
to the microscopic level. Hence, an examination of the ordinary macroscopic objects
and properties of ordinary experience is often a useful starting point. If objects are
constructed from substrates and attributes, then this is true for partridges as well a
for particles. If causation is a matter of counterfactual dependence between events,
then this is true for wars as well as for ion exchanges. And so on.
This means that the metaphysician is perfectly justified in focusing on the ordinary

objects and properties of experience rather than the extraordinary objects and

properties of science, at least in the first instance. One's observational experience of
causation is no more informative when it occurs as the result of observing tracks made
in a cloud chamber than when it occurs by observing tracks made on a white carpet
One's observational experience of what properties are is no more informative when

one derives it from examining the colors of a slice of material observed with a
microscope as when one derives it from examining the colors of the varieties of ice
cream at Thomas Sweet's. Use of an electron microscope or an infrared spectrometer
will not give us any more empirical information about the nature of composition than
we can derive from everyday experience. The metaphysician is, here, assuming that
the extraordinary micro- and macro-level objects of the sciences are covered by the
same metaphysical regularities as the ordinary middle-sized objects of experience. If,
as an enquiry is developed, it turns out that ordinary middle-sized objects and their
properties cannot serve as exemplars in this way, then, of course, the metaphysician
must refine her thesis accordingly.23
22 This is something that contemporary metaphysicians could be a bit more careful about.

23 It is also important to note that science relies on ordinary experience as well, to the extent that it relie
on observation and experiment—including observation of effects of unobserved entities. Scientists still
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glimmer of an idea of what sort of instrument (and much less of an idea of how to

build one) we could use to detect the presence of numbers, or the presence of

composition, or of necessity, or the category of properties (e.g., there is no direct
empirical test of whether a property is an instance of a universal or is a trope).
That this is the case is no surprise, for to create an instrument to detect such facts

requires that these facts cause a distinctive sensory experience detectable by an

instrument recording their presence. But we don't have this sort of sensory
experience. The only sort of sensory experience we have is consistent, at least up to
a point, with many different ways of modeling the metaphysical structure of the
world. And thus, instruments such as cloud chambers, microscopes and spectrom
eters give us information about particular instances of causation or composition or
properties, and about particular ways parts may be arranged or about new kinds of
properties, but not about what composition is or what properties are.
For this reason, the ability of a metaphysical model to accommodate ordinary
experience at most contributes to a kind of indirect confirmation of the theory.
Ordinary experience does constrain metaphysics, but only because experience is
taken to be one defeasible clue among many to the fundamental and general facts
about the world. And as I've been emphasizing, ordinary experience isn't the only

clue, since metaphysics ultimately engages in a kind of back-and-forth interaction
with science. The metaphysical realist's theory of the fundamental natures of the
world is indirectly confirmed by its success as a theory that fits with ordinary
experience and by how well it fits with other well-accepted theories, including
empirically confirmed scientific theories. But "fit" is not just one-way, for the
metaphysician may challenge the pre-theoretic metaphysical assumptions that led to

the scientific conclusions, and may argue that ordinary experience is to be re

interpreted in a way consistent with her preferred metaphysical model, or may argue
that ordinary experience should be understood as being related to the manifest
image, while metaphysics aims to capture reality.
The point about the indirect confirmation of metaphysical theories is familiar and

general, even if it is not always explicitly recognized. For example, the realist thesis

that there are objectively natural properties or primitive distinctions between
qualitative kinds is not confirmable via direct observation, but receives indirect
support from the fact that ordinary and scientific judgments, along with successful
theories of laws, counterfactuals, and reference rely on naturalness. The realist
thesis that there exist sets or their functional equivalents is not confirmable via
direct observation, rather, it is indirectly confirmed to the extent that mathematics

and physics require sets or their functional equivalents. The realist thesis that
pluralities of parts compose to make a whole is not confirmable via direct
observation, rather, it is indirectly confirmed in part by our ordinary experience of a

world that includes persons and other sums.

2.4 Use of a priori reasoning
Metaphysicians rely heavily on a priori reasoning to develop theories of the world.

Has this reliance on the a priori been discredited by the success of empirical
science?
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theories can be hard to knock off the list. That said, metaphysical theories still
generate predictions, and we can evaluate them. Such predictions involve further
use of thought experiments.
For example, one way to test a theory involves considering the actual world or
perhaps close possible worlds involving fictional, yet physically possible situations,
to see how well the theory does in giving an overall explanation of the nature of
such a world. Another way to test a theory is to look for possible worlds that seem to
contradict the theory. If a theory makes claims that extend past the actual world, if,
for example, it holds that, necessarily, composition of an object y occurs only when
there exist xs that constitute a life, then that theory predicts that no possible world
includes ys without also including xs that constitute a life. To test the theory, we

consider whether there are, or are not, such possible worlds. So some sorts of
thought experiments function as abstract or ideal models in the way I described in
§2.2, while others function as tests for theories.

Already, simply by allowing thought experiments to function as tests for
philosophical predictions, we have a significant role for the a priori. But we can't
always rely on this sort of reasoning to give us access to the truth. The trouble is that

it can be difficult to ascertain the truth about which worlds are metaphysically
possible. While we seem to be able to draw on inferences based on possibilia that
are very similar to our world to determine how well the theory explains features of
the actual world, many considerations involving more exotic possibilia are highly

speculative. Examples involving modal claims about singletons and equivalence
relations, for example, might be easy to assess. But once we move past these
relatively conservative sorts of speculations, things get more controversial. I might
argue that there exist worlds where there are computers and chairs composed from
simples, and van Inwagen can argue that I am mistaken. At this point, we are at a
stalemate. We have conflicting empirically adequate theories of composition.
If one rejects, as I do, the existence of some special faculty that will allow us to
reliably evaluate counterfactuals concerning substantive metaphysical suppositions
about distant possible worlds, we seem to be stuck with an unlovely proliferation of

empirically adequate theories with no way to choose between them. And the
problem extends to many metaphysical debates. It seems that, for any position in a

metaphysical debate, any bizarre, fantastical view, as long as it can preserve
appearances, is a viable candidate.24
Well, things are not as bad as all that. First, as I noted above, many interesting
and important metaphysical theories are concerned with the actual world and its

near relatives, not with all possible worlds, nor even with all metaphysically
possible worlds. But even if we wish to defend more controversial claims involving
metaphysical possibility and metaphysical necessity, we are still in very good shape.
It is true that we will always have many candidate theories, and that few theories
will be eliminated using empirical techniques. But what's so bad about this? It is the

fate of philosophy to have many too many options. As Russell put it, "while
24 This is too negative: I think there is some consensus about which descriptions are descriptions of
possible worlds and which ones don't refer (or refer to impossible worlds). But there is enough debate
over crucial cases to make the worry stick.
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Only those who wish that philosophy were more like science or mathematics
should feel aggrieved. As Russell points out, it is of significant philosophical value
to develop theories about what there is, even if we cannot prove that a theory is true
or confirm it with a wide range of empirical results. That's just not what most of
philosophy, especially metaphysics, involves.

Moreover, even for those with a secret yearning to give up philosophy and
become scientists or mathematicians, it is simply not true that just any empirically
adequate metaphysical theory is a viable theory. Metaphysical theories, like other
theories, compete with respect to their theoretical qualities as well as their empirical
adequacy. We use theoretical desiderata as guides to truth in metaphysics just as we
use such desiderata as guides to truth in science, since the method is fundamentally
the same even when the subject matter is different. In both cases, an acceptable
theory must maximize theoretical virtues while being empirically adequate. And
this winnows down the field.

The theoretical desiderata we use to choose a theory include simplicity,
explanatory power, fertility, elegance, etc., and are guides to overall explanatory
power and support inference to the truth of theory. A scientific realist should take
such desiderata to be truth-conducive, since it is hard to see how such desiderata can

lead us to truth if they are merely or even mainly pragmatic virtues. If such
theoretical desiderata are truth conducive in science, they are also truth conducive in

metaphysics (and in mathematics, and in other areas). The main point I want to
make here is that if the method can lead us to closer to the truth in science, it can
lead us closer to the truth in metaphysics.
Now, relying on theoretical desiderata is not infallible: we can make mistakes. But
it is perfectly rational to rely on theoretical desiderata to prefer a theory over its
empirically adequate competitors, on the grounds that in an important sense it is more
likely to be true, and one can do this even while being a fallibilist. In science, the
amount of empirical data usually helps to restrain the size of the class of empirically
adequate competitors enough to allow the application of theoretical desiderata to
winnow down the field to one or maybe just a few theories. The remaining contenders
exhibit some mix of theoretical virtues as well as empirical adequacy, and one can
either prefer one mix of virtues to another or remain undecided.
One might argue that scientific theories are different from metaphysical theories
because scientific theories involve empirical evidence, while metaphysical theories
do not (apart from ordinary experience and apart from evidence that is derivative in

the sense that it is drawn directly from science). The suggestion is that simplicity
and other theoretical desiderata are truth conducive for empirically based theories,
but not for metaphysical theories, and so the success of science does indeed confirm

the use of theoretical desiderata, but only because science has empirical,
confirmable features.

25 Russell (1988). p. 157.
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But while it is true that the empirical, conformable features of scientific theor
have allowed us to confirm the value of theoretical desiderata for theorizing, if su
features are truth conducive in the case of science, they should be truth conduci

more generally. That is, if simplicity and other theoretical desiderata are truth

conducive in scientific theorizing, they are truth conducive in metaphysic

theorizing. This is a central part of my thesis: if we accept inference to the be
explanation in ordinary reasoning and in scientific theorizing, we should accept it
metaphysical theorizing.26

In ontology, because of the large size of the class of empirically adequa

competitors, it is rare to have the application of theoretical desiderata winnow dow
the field to a single theory. There are usually a number of remaining competitor
each of which exhibit some combination of theoretical virtues combined with

varying ways of accommodating the basic characteristics that are suppose

compose the empirical data. A bonus of this situation, not to be underestimated

the value of epistemic diversity or disagreement: having different accept

theories in competition with each other can contribute to the depth and quality
our overall ontological account of the world.

Because theories of the ontological contain very little observable content, for
ontological entity we consider, we may find ourselves with a host of empirica
acceptable theories about it, and with little or no means of developing additio
empirical techniques to eliminate candidates. Hence, the choice between ontolo
theories is determined largely by theoretical desiderata, given that each theor
empirically adequate. As I noted, this narrows the field. But it rarely narrows i

one "best" option. While choosing one theory over its competitors based
particular balancing of theoretical virtues is perfectly rational, we will alm

always have a range of alternative theories to choose from: this is because there
many different ways of balancing respective theoretical virtues and hence ma
different ways of arriving at reflective equilibrium.

When trying to achieve such equilibrium, tradeoffs between maximiz
theoretical virtues (e.g., simplicity and elegance) and preserving commons

beliefs are common, but tradeoffs that sacrifice central commonsense tenets
rarely convince. For example, in the debate over whether mereological composit
occurs, nihilists argue that for any simples y, y can be arranged x-wise, but the
no sum or composite that is x. Thus, there may be simples arranged Finbarr-w
but there is no sum of these simples that is Finbarr. The view entails that ther

no persons, cats, rocks or stars. Understood in terms of models, nihilists

defending a model of our ordinary beliefs, concepts and language that maxim

simplicity and ontological parsimony at the expense of our commonsen
interpretations of what we mean when, e.g., we say that "Finbarr ate t
strawberry." The nihilist reinterprets this claim to mean something like S

simples arranged Finbarr-wise ate27 the simples arranged strawberry-wise. Th
defense of their model depends on valuing ontological parsimony over commo
sense interpretations of ordinary language and other desiderata. Since the nih
26 For a different view, see Ladyman's contribution to this volume.

21 Actually they'll need something else here, since simples don't eat, exactly.
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to assess the truth-value of counterfactuals. We don't need to make ourselves

handmaidens to linguistics any more than we need to make ourselves handmaiden
to science.

3 The contribution of metaphysics
Now we can fit the pieces together to see how doing metaphysics can be understood
as a contribution to our overall understanding of the world.

As I argued above, one line of inquiry in metaphysics holds that we start with
ordinary experience, defeasibly holding that it gives us a small amount of a posteriori

knowledge. For example, we perceive certain basic properties such as cohesiveness
and continuity, and we may use that information to construct a theory of how objects

persist.31 When a metaphysician wants to give an account of the nature of macrolevel

objects and properties, she rightly draws on our ordinary experience of macrolevel

objects and properties and our ordinary language describing such objects and
properties to begin to develop a systematic and general theory of the world.

This a posteriori starting point of this sort of metaphysical inquiry shows how
Hume undermined himself with his empiricist skepticism. Recall Hume's skeptical
despair in the Treatise, where he begins to.
"fancy [him]self in the most deplorable condition imaginable, inviron'd with
the deepest darkness, and utterly depriv'd of the use of every member and
faculty. Most fortunately it happens, that since reason is incapable of dispelling
these clouds, nature herself suffices to that purpose, and cures me of this
philosophical melancholy and delirium, either by relaxing this bent of mind, or
by some avocation, and lively impression of my senses, which obliterate all
these chimeras. I dine, I play a game of back-gammon, I converse, and am merry
with my friends; and when after three or four hour's amusement, I wou'd return

to these speculations, they appear so cold, and strain'd, and ridiculous, that I
cannot find in my heart to enter into them any farther."32

From my metaphysician's point of view, Hume has indeed argued himself into a

depressing corner. It is all the more depressing because he is failing to adopt the
most plausible strategy for understanding the world, which is to believe that our
perceptions of properties suggesting persistence, objects, causation and the like are
prima facie correct (at least), and proceeding with our philosophical work on this
defeasible assumption. The "lively impression" of Hume's senses is exactly what
he should be relying on for philosophical insight! Hume's overblown skepticism is a
reaction to the overblown claims about necessity and the like made by traditional
rationalists. A more moderate stance is called for on all sides. A metaphysician need
make no claim for the necessity of the veridicality of our ordinary perceptions,
rather, she may give perceptual impressions the same initial defeasible or prima
facie credence as the scientist gives to empirical results.
11 See, for example, Xu and Carey (1996).
12 David Hume, A Treatise of Human Nature, §1.4.7.
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various theories are then co
theoretical virtues. To the extent that one can endorse the realist view that scientific

theories are true (and that we can infer truth from successful explanation), one
endorses the thesis that maximizing theoretical desiderata brings one closer to the

truth. To the extent that the naturalist endorses the thesis that maximizing
theoretical desiderata brings one closer to the truth, the naturalist can endorse the

view that doing metaphysics, and philosophy more generally, is a rational and
reasonable way to try to discover fundamental and general truths about the world.

(Hence, as I argued above, the success of science indirectly confirms metaphysical
theories that maximize the theoretical virtues, and if maximizing the theoretical
virtues leads to better scientific theories, it should lead to better theories more
generally.)
Now, while it seems right, at least at present, to hold that categories or entities
such as objecthood, persistence, composition, causation and others belong squarely
in the realm of the metaphysical, the metaphysician must admit that it is possible
that at least some of these things are actually in the realm of the empirical—it's just

that we have not yet discovered them. Perhaps science will eventually succeed
metaphysics.
Metaphysical theories exploring parts of the world that are in principle accessible
to scientists could be taken as describing toy models of the empirical facts, where
such models represent ways the world might be, given the information we have to
date.33 These models can be compared in terms of elegance, simplicity, empirical

adequacy (to the extent that empirical facts are known) and consistency with
contemporary science, but should not be adopted as true, that is, we should not infer
their truth based on the sort of explanation they give. This is because a toy model of
this sort is not providing the best explanation. It is merely giving us an explanation.
The best explanation should include any as-yet unobserved data, and so the model
explicitly leaves open the possibility that it fails to adequately represent parts of the

world that have not yet been discovered. Science and empirical discoveries will
ultimately determine which, if any, of the toy models provided by metaphysicians
should be given the status of a true theory of the world.
In the case of toy modeling, one must note that the metaphysician is not studying
what scientists already study, but is studying what scientists could study. For this
reason, such models are valuable even if they are just toys, which is brought out by
33 Here I agree with Godfrey-Smith (2006a). However, Godfrey-Smith also argues that all of
metaphysics should be thought of as toy modeling, and this I am not sympathetic to. While some
metaphysics might involve toy modeling, most of it doesn't. I see no reason to adopt this sort of
antirealism about metaphysics, unless one wants to hold that all of the scientific models that incorporate

metaphysical assumptions about causation, laws, persistence and the like are toy models as well. The
antirealist or instrumentalist might well hold this. But the realist should demur.
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the way that toy modeling plays a distinguished role in the early stages of most
kinds of sciences. To name a few that rely most obviously on toy modeling, consider
evolutionary biology, economics and rational choice theory, sociology, psychology
and cognitive science.34 The contribution of the metaphysician here would be to

highlight the interest of the empirical question by discussing it, to provide
hypothetical models that could in principle inform the investigations of scientists,
and, perhaps most importantly from a philosophical point of view, provide ways of
understanding the world that outrun what science has managed to accomplish thus
far. This last task includes the job of providing toy models of parts of the world that
science has neglected, but also includes the job of tying the models to our everyday
understanding and experience of the world.
There is another way that science might eventually encroach upon metaphysics:

perhaps we have not yet discovered the change in conceptual stance we need to
make in order to measure categories such as objecthood, persistence, composition,

and causation, and developments in science may show us the way. But the real
import of this possibility must be understood clearly. For work in science to
overhaul our current concepts of basic metaphysical features, there would have to be
a significant conceptual revolution.

The best way to see how a basic metaphysical concept could be changed in
interaction with science is to look at a historical example.35 One of the most famous
cases is that of space, and our concept of it as absolute or Euclidean. Kant famously

argued that we had a priori knowledge of space as absolute and Euclidean. Even
more famously, Einstein ushered in a scientific and conceptual revolution when he
realized that by rejecting a Euclidean treatment of space in favor of Minkowski
spacetime and the Riemannian theory of manifolds, he could provide an elegant
relativistic treatment of mechanics. Thus, a conceptual revolution with respect to
some basic metaphysical concepts ushered in a scientific revolution and successfully
established spacetime and motion as empirically detectable entities.36 Other sorts of
deep conceptual revisions of basic metaphysical concepts would surely have very
great impacts as well, since each such revision would entail fundamental changes in
one's understanding of the physical world.

To understand how fundamental and radical such conceptual changes are,
consider Friedman's (2001) discussion of how Einstein formulated his theory of
general relativity.

"[Einstein] focussed, to begin with, on the already well-known and well
established empirical fact that gravitational and inertial mass are equal, so that
all bodies 'fall' with the same acceleration in a gravitational field. Einstein
14 I'm indebted to suggestions from Peter Godfrey-Smith here.
15 Friedman's Dynamics of Reason is a lovely study of some of these sorts of cases (although Friedman

uses the examples to defend the neoKantian idea that science depends on conventionally chosen
constitutive frameworks). See Friedman (2001).
16 One thing I've been glossing is whether there is still a basic ontological concept of space (or time, etc.)
underlying the empirical concepts of absolute space and relative space. I am inclined to think there is. If
there is, then truly revising the concept of space would require an even deeper conceptual revolution. One
might use this point against the thesis that when science is complete we will have shown that everything is
a member of the empirical realm.
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The fact that such deep conceptual changes can occur when basic concepts are
reclassified or revised does nothing but strengthen the position of the defender of

metaphysics. In response to philosophers of science and others who argue that
metaphysicians should merely look to science, especially current physics, for their
results, the metaphysician can reiterate that the work of normal science (i.e., the
everyday work of filling in the details of what is in what category, such as what the
actually instantiated properties are), need not be the main domain of interest for
contemporary metaphysicians. More importantly, the metaphysician can agree that

metaphysics should pay (and historically has paid) very great attention to
conceptual and scientific revolutions, since it is one way to discover new facts
about metaphysical natures.
When we look at the history of the Einsteinian revolution, we see that there was
in fact quite a bit of engagement between philosophers and scientists during the
development of the new concepts. Scientists like Einstein, Mach, Helmholtz and

Poincare engaged in philosophical discussions and used philosophical means to
develop their views. Metaphysicians and philosophers of science in turn paid close
attention to the scientific developments, and metaphysicians to this day respect the
fact that facts about spacetime and motion, among other things, have been shown to
be empirically determinable. The way that conceptual and scientific revolutions
relate also shows how there is a clear role for metaphysics—even if metaphysical
theories turn out (in some instances) to be toy models—for such modeling provides
just the sort of information that scientists can use when refashioning their basic
concepts to construct new theories.
There is a further conclusion to be drawn. Truly revising basic metaphysical
concepts in order to develop radically new scientific theories that have revolutionary
empirical impact would have an enormous influence on our scientific picture of the
world. If, as some may think (although I am skeptical), there really are no deep

metaphysical facts about natures after all, then when science is complete, all
metaphysical modeling will eventually be discovered to be toy modeling.

" Friedman (2001) p. 89-90.
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This is a radical result: it entails that science has a great many revolutions before

it, since at the moment science relies on a good-sized stock of concepts of
metaphysical entities. If we are in this situation, science as we know it is not close to
a complete understanding of the world or any sort of grand unified theory: rather,
there are very many more revolutions to undergo before we can think we are close
to a complete picture of the world, and whatever our final theory will be, it will look
almost nothing like our best current fundamental theories of the world.
If we do indeed find ourselves in this situation, then there is no shame in the fact
that metaphysicians find themselves with a wide variety of acceptable theories for a
given entity. And this brings out the epistemic value of diversity—having a range of

conceptual options increases the depth and breadth of our understanding of the
world, and should ultimately result in more successful final theories. If physics has a
long way to go, it will need metaphysics for most of the way. Friedman argues that
there is a special role for "the philosophical articulation of what we might call meta
paradigms or meta-frameworks for revolutionary science capable of motivating and
sustaining the transition to a new scientific paradigm." Agreed.38
Note that while my arguments for the truth-conduciveness of metaphysics will
not sway the constructive empiricist—-since he doesn't even accept an inference to
the belief in the objective existence of electrons, he's certainly not going to accept
an inference to the belief in the objective existence of a composition relation—my
thesis of the role of basic concepts in scientific theorizing carries some bite even for
him. While the empiricist will likely prefer to hold that the organizing concepts we
use to make sense of the world are chosen in a conventional or purely pragmatic
way, he will agree that once the concepts are in place that they form the lens with

which to understand science.39 Moreover, he will agree that science will likely
continue to undergo significant changes as it moves through revolutions. But if he
agrees to this, then he can hardly reject the importance of metaphysical modeling,
since as history shows, such modeling plays an important role in conceptual change
and its attendant scientific theory development. So while the empiricist, unlike the

realist, need not accept that metaphysicians are using inference to the best
explanation to develop true theories, he must still accept that the practice of
metaphysics stands side by side with natural science as an important and legitimate
developer of our conceptual schemes. A metaphysician need not ask for more.
Acknowledgements Thanks are due to Robert Adams, Ross Cameron. Richard Healey, Chris
Hitchcock, James Ladyman, Jonathan Schaffer, Eric Schliesser, Michael Strevens, Tuomas Tahko, Peter
van Inwagen and Peter Godfrey-Smith for discussion.
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