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Abstract

It is by now commonplace to think of the set-theoretic models Mod(T ) of a sci-
entific theory T as somehow “representing” the world according to the strictures
of T : the theory T tells us what the laws of nature are and the models of T
picture ways the world might be according to these laws.

There is an implicit desideratum for the “goodness” or metaphysical accept-
ability of physical theories. We can express it as,

(S∗) theory T does not have numerically distinct and qualitatively indistinguish-
able models M and N .

The requirement S is often implicitly taken as a necessary condition for the
metaphysical acceptability of a physical theory. It is widely believed that when-
ever models M and N are isomorphic, they are also qualitatively identical (see
e.g., [4] p.43). This leads to the following stronger requirement, which has the
advantage of being easier to spot as implicitly operative in debates over the
metaphysics of physical theories (cf. [6]):

(S) theory T does not have numerically distinct and isomorphic models M and
N .

I will show that requirement S indeed plays a major role in recent arguments
over the metaphysical goodness of theories. In particular, S is pivotal in Das-
gupta’s [3] symmetry argument, which aims to show that the theory of Galilean
spacetime possesses unacceptable, surplus structure in the same way that the
old theory of Newtonian spacetime does. I will show that many philosophers of
various camps, be they metaphysically inclined or disinclined, also have reason to
assent to S as necessary for the “goodness”, broadly construed, of a given theory.
These include in particular Field [5] on account of his endorsement of perspicu-
ity of theories and Sider [7,8] on account of his fundamentalist metaphysics and
renouncement of “arbitrary choices” in theory choice.

Next I show, by raising two points, that S is not a good guide for theoretical
virtue, that it should not be taken as necessary for a theory’s metaphysical
acceptability.



First, the requirement S is unreasonable because it is impossible to satisfy
with the traditional mathematics available to us. A straightforward result from
model theory is a good reminder here: given any structure M and any cardinal
number κ, the number of structures isomorphic to M is greater than κ. I’ll
address some objections on this point.

Second, and most importantly, S is also ineffective as a necessary condition
for metaphysical goodness: taking S as a necessary condition in this way has
led to much confusion surrounding, as a prime example, the hole argument.
Rejecting S as necessary allows us to disarm the hole argument. I draw some
parallels with Bradley and Weatherall’s [2] mathematical response to the hole
argument and Barrett’s [1] reply to Dasgupta.

Once having discarded S, I suggest philosophers have mistaken S for the
following more reasonable and effective condition for a theory’s metaphysical
acceptability:

(S+) theory T does not have non-isomorphic and qualitatively indistinguishable
models M and N .

The new requirement S+ is reasonable because it is not impossible to satisfy;
the theory of Galilean spacetime is one example of compliance with S+. This
new requirement is also effective: there are theories that violate S+ and whose
models we have good reason to suspect contain surplus structure.

I’ll conclude by addressing an elephant in the room: the obvious disadvantage
of framing the dialectic as pitting S+ against S is that S is, in a clear sense,
stronger than what is needed by those who share the sentiments behind S. I
argue that the weaker requirement S∗, however, does not fare better than S.
The upshot will be just the same. Only S+ supports the Ockhamian conclusion
of symmetry arguments when properly deployed: the structural content of a
theory should not outstrip the empirical claims it makes. This jibes well with
a growing trend in philosophy of physics, the idea that endorsing a theory T
means endorsing the structural (i.e., model-theoretic) relationships between the
“worlds pictured” by Mod(T ).
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