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1 Introduction

Formal Learning Theory is a theory of inductive inference. In slogan form, it says
that one ought to do the best they can do in the relevant empirical problem. The
accomplishments of Formal Learning Theory are hard to understate: it solves
Hume’s Problem of Induction (Genin+Kelly 2018), Goodman’s New Riddle of
Induction (Schulte, 1999)+(Steel, 2009), Hempel’s Raven Paradox (Lin, 2022),
justifies enumerative induction (Lin, 2022), recovers the Standard Model of par-
ticle physics (Schulte, 2008), justifies Occam’s Razor (Genin+XKelly, 2018), and
supports common assumptions found in causal discovery (which, as aptly recog-
nized by Hume so long ago, is just another inductive problem) (Genin+Mayo-
Wilson, 2020)+(Lin+Zhang, 2020)+(Kelly+Mayo-Wilson, 2012). This paper
adds to Formal Learning Theory’s accomplishments by demonstrating how it
accounts for declarations of atomhood as found in modern physics despite, and
perhaps unfortunately, failing to favor a requirement of us to believe that our
world is gunky or a requirement of us to believe that our world is atomy.

2 Review of Formal Learning Theory

-omitted for brevity, see (Lin, 2022) for an approachable overview.

3 Is There a Fundamental Level?

(Schaffer, 2003) asks the following question: Is there a fundamental level? We,
like Schaffer, will understand this question mereologically: Is our world atomy
or gunky? A material object is said to be gunky if it has a part q such that
every part of q has a proper part. Otherwise, a material object is said to be
atomy. For further discussion of these notions see (Sider, 1993). Now, Schaffer
provides a variety of arguments against Atomism. Here is one:

”Indeed, the history of science is a history of finding ever-deeper structure.



We have gone from ”the elements” to "the atoms” (etymology is revealing),
to the subatomic electrons, protons, and neutrinos, to the zoo of ”elementary
particles”, to thinking that the hadrons are built out of quarks, and now we are
sometimes promised that these entities are really strings, while some hypoth-
esize, that the quarks are built out of preons (in order to explain why quarks
come in families). Should one not expect the future to be like the past?” (pg.
503).

Setting aside the pessimistic meta-inductive understanding of this passage, for
the conclusive reasons found in my (Rooyakkers, 2022 manuscript), the im-
portant point for our purposes is Schaffer’s observations about our empirical
situation when it comes to learning about the mereological structure of some
particular material object. Basically, it seems that our empirical situation con-
sists of us receiving a stream of evidence about there existing proper parts of
some part of our object under consideration. Point taken and accepted. Of
course, the adequacy of this assumption depends upon whether or not the sit-
uation we actually find ourselves in is as assumed. (But, this is how good
modeling is done, after all.) Now, Schaffer continues on with:

”In short, there are at least two perfectly good conceptions of the hierarchy
of nature: fundamentality [Atomism| and infinite descent [Gunkism|. The em-
pirical evidence to date is neutral as to which structure science is reflecting. And
S0, concerning the proposition that there exists a fundamental level of nature,
one should withhold belief.” (pg. 505-506).

Now, I don’t wish to read too much into this passage with it being a summary
and all, but let us take it seriously for a moment. Sure, maybe the evidence
to date does not verify (confirm) or refute (disconfirm) Atomism or Gunkism.
But, from this, it does not follow that we are required to suspend judgement
about Atomism or Gunkism, for this is exactly the providence of theory selec-
tion, which, according to Formal Learning Theory, depends upon the empirical
situation one finds oneself in (or, perhaps, believes themself to be in). Schaffer,
I'm sure, is aware of this, for he sketches an argument for the consistency of
Atomism and Gunkism with any body of evidence like ours. This motivates
dropping the to-date modifier and taking our empirical situation to be as de-
scribed as above: that our evidence consists of a sequence of proper parthood
claims. Thus, under this assumption, it turns out that neither Atomism nor
Gunkism is empirically simpler than the other, even in the case in which we
receive an infinite collection of proper parthood evidence because Atomism is
consistent with an infinite descending chain of proper parthood relations (think
about the rational numbers limiting to 0 on [0,1]). Thus, Formal Learning The-
ory, at its current stage of development, loses its evaluative standard. This
means that Formal Learning Theory is currently unable to justify any rational
constraints on the straightforward question of Atomism vs. Gunkism. Now, this
result seems to be in tension with the common declarations of such-and-such
object being an atom, as found throughout the physics/chemistry literature of



the nineteenth century (say, in the writings of John Dalton). However, it turns
out that, despite this result, we can still provide a learning-theoretic argument
for certain declarations of atomhood.

4 Russell’s Teapot or How to Explain Atom-
hood Declarations

Let us consider Bertrand Russell’s Teapot story (Russell, 1952):

"Many orthodox people speak as though it were the business of sceptics to
disprove received dogmas rather than of dogmatists to prove them. This is, of
course, a mistake. If I were to suggest that between the Earth and Mars there
is a china teapot revolving about the sun in an elliptical orbit, nobody would be
able to disprove my assertion provided I were careful to add that the teapot is
too small to be revealed even by our most powerful telescopes. But if I were to
go on to say that, since my assertion cannot be disproved, it is intolerable pre-
sumption on the part of human reason to doubt it, I should rightly be thought
to be talking nonsense.”

Clearly, Formal Learning Theory provides a rigorous argument for Russell’s
conclusion that one is required to believe that there is no such teapot, presum-
ing, as he does, that there is no evidence that we could receive that verifies the
teapot’s non-existence, a hefty presumption indeed, or perhaps just a rather
unusual teapot. But, such a presumption doesn’t seem to afflict our coming
argument for atomhood declarations.

The empirical situation we seem to find ourselves in, if we're lucky, consists
of us receiving a sequence of objects which are either proper parts of objects
that we already possess in our evidence or they’re not. Question: Given an
object O currently possessed in our evidence such that O has no proper part in
our evidence, does there exist a proper part of O? The answers are YES or NO.
It turns out that this empirical problem is just the one of enumerative induction
discussed in (Lin, 2022); after all, it doesn’t seem that we can receive evidence
that entails the non-existence of any proper part. And, as we know, Formal
Learning Theory provides a rigorous argument for being required to believe NO
(in this context). Thus, we are required to believe that there doesn’t exist a
further proper part of such objects already in our evidence, that is, that such
objects are mereological atoms. We conclude that it is a requirement of ratio-
nality, at least with respect to the previous empirical question, that one only
ever believe in the existence of atoms (or things composed of atoms) and not
gunk.
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