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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+Kelly, 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
refutes a version of the Pessimistic Meta-Induction Argument for Strong Anti-
Realism.

2 Review of Formal Learning Theory

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

3 The Strong Pessimistic Meta-Induction Argu-
ment...wrong!

Pessimistic Meta-Induction Arguments have been vigorously discussed in the
philosophy of science literature for over 40 years now, having been famously in-
troduced in (Laudan, 1981). Various formulations of Pessimistic Meta-Inductions
can be found in the literature, sometimes it is taken as a demonstrative coun-
terargument to Putnam’s No-Miracles Argument (Saatsi, 2005), sometimes it
is taken as a genuinely inductive argument for Anti-Realism (Mizrahi, 2013).
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Here we will be concerned with the latter version, a version we call the Strong
Pessimistic Meta-Induction Argument (SPMI). The idea of the argument is el-
egantly stated by (Poincare, 1952):

”The ephemeral nature of scientific theories takes by surprise the man of the
world. Their brief period of prosperity ended, he sees them abandoned one after
the other; he sees ruins piled upon ruins; he predicts that the theories in fashion
today will in a short time succumb in their turn, and he concludes that they
are absolutely in vain.”

In premise form we have,

(1): The history of science is loaded with theories and hypotheses that were
once believed by their contemporaries but were later refuted (or strongly dis-
confirmed) by evidence, and, hence, are false.

(2): Thus, by induction, you are required to believe that there exists evidence
refuting (or strongly disconfirming) our currently accepted/used theories and
hypotheses (as long as you don’t possess evidence entailing or strongly confirm-
ing such theories or hypotheses).

(3): Therefore, Strong Anti-Realism is true, that is, you are required to be-
lieve that our currently accepted/used theories and hypotheses (that are not
entailed or strongly confirmed by your evidence) are false.

Clearly, the inductive step from (1) to (2) is where the action is, as (3) follows
from (2) given that you are required to believe what is entailed by your be-
liefs, a fairly uncontroversial claim. Now, there exist various responses to SPMI
in the literature: some challenging the historical pessimism of (1) (Fahrbach,
2011)/(Park, 2011)/(Mizrahi, 2013), some paralleling the argument from a po-
sition of historical optimism (Park, 2016), some stressing the fact that we used
different and better methods for arriving at our current theories than our old
theories thus making the new unlike the old (Devitt, 2005)/(Park, 2011) (and
thus challenging the relevant Humean Uniformity Principle), some emphasiz-
ing the fact that we have more evidence now than before and that our cur-
rent theories are more strongly confirmed by such evidence (Doppelt, 2007).
Sure, maybe some of these responses are successful in rebutting the Strong Pes-
simistic Meta-Induction Argument, but notice that none of these arguments
bluntly challenge the particular induction found in the argument in the sense
of granting the pessimist, for the sake of argument, that (1) is true and that
current theories are sufficiently like old theories. Here we do just that. Never-
theless, despite such generous grantings, we demonstrate that (2) still does not
inductively follow from (1) by detailing how Formal Learning Theory implies
that it is a requirement of rationality that one believe that there doesn’t exist
evidence against current theories or hypotheses that are logically compatible
with (or at least not strongly disconfirmed by) the totality of our currently
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possessed evidence. In short, pessimistic meta-inductions are bad inductions.
The dialectical advantage of our approach is clear, we grant the pessimist all
their claims about the history of science, something denied by all the previous
attempts to refute SPMI. But, before detailing our argument, we mention why
the current literature on pessimistic induction suggests that such inductions are
suspect. As mentioned above, (Parks, 2016) shows that there exist parrellel-
ings (optimistic meta-inductions) of pessimistic meta-inductions that arrive at
contradictory conclusions (to such pessimistic meta-inductions). This suggests
that something is off about these kinds of inductions. This observation is not
unlike the case of Goodman’s New Riddle of Induction, which, at least on one
reading, claims that enumerative induction supports contradictory conclusions
depending upon whether we induct from green or grue considerations. As in
Goodman’s case, Formal Learning Theory resolves our worries. Let’s get to the
argument.

Let T be any scientific theory logically compatible with our current evidence.
We begin with the easy case in which we assume that if there exists evidence
refuting T, you will come to possess such evidence. The easy case consists of
the following empirical problem:

Question: Does there exist evidence refuting or strongly disconfirming T?

Answers: YES or NO.

Evidence: The evidence consists of all infinite sequences of 0’s and 1’s, namely,
{0, 1}ω ; with 0 meaning that such evidence doesn’t refute T and with 1 mean-
ing that such evidence does refute T.

States (easy case): The states consist of pairings (NO, e⃗) such that e⃗=0000...
and (YES, e⃗) such that e⃗ has a 1.

Clearly, there exists the obvious method that is both stable and converges to
the truth everywhere, namely the method that requires belief in NO upon pos-
sessing any evidence stream of all 0’s and switches to requiring belief in YES
upon possessing any evidence stream with a 1. This is the best we can do, thus
we have the obvious learning-theoretic argument for being required to believe
NO, provided that one answers the question. (Note: if one isn’t required to
answer the question in the sense that they are permitted to suspend judgement
much of the time as allowed by a suitably weakened Formal Learning Theory,
we have still refuted the SPMI.) Well, so much for the Strong Pessimistic Meta-
Induction Argument, at least in the easy case. But what if there exists evidence
that refutes T, but we’re just too unlucky to ever come to possess it? This is the
hard case. We show that Formal Learning Theory still implies the requirement
of believing NO.

Question: Does there exist evidence refuting or strongly disconfirming T? (same
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as easy case)

Answers: YES or NO. (same as easy case)

Evidence: The evidence consists of all infinite sequences of 0’s and 1’s, namely,
{0, 1}ω ; with 0 meaning that such evidence doesn’t refute T and with 1 mean-
ing that such evidence does refute T. (same as easy case)

States (hard case): The states consist of pairings (NO, e⃗) such that e⃗=0000...
and (YES, e⃗) for any e⃗ whatsoever.

Now, this empirical problem is exactly the hard case of enumerative induction
found in (Lin, 2022) which demonstrates that there exists a learning-theoretic
argument for being required to believe NO in our hard case. In particular, there
exists a learning-theoretic method that stably converges to the truth almost ev-
erywhere on a maximal domain, this is the best that we can do in the hard case,
and any such method requires being enumeratively inductive. We conclude that
the Strong Pessimistic Meta-Induction Argument has been thoroughly refuted.
Furthermore, our result opens the door to the possibility of Weak Realism, that
is, the claim that it is permissible for one to believe some particular scientific
theory because, after all, if you believe some particular theory, then you must
believe that there doesn’t exist evidence against said theory.
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