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Series Foreword

The Rutgers Lectures in Philosophy were established by Larry Temkin 
when he was chair of the department, and the inaugural lectures 
were given in 2016 by Kit Fine. Larry’s plan was simple and has 
proven successful: the lecture series would bring some of the best 
philosophers in the world to Rutgers for an extended visit. While 
here, each lecturer would give three talks as well as informally ex-
change ideas with faculty, graduate students, and undergraduates. 
With the expert editorial assistance of Oxford University Press, 
each philosopher’s lectures would appear as a monograph in an ele-
gant series of volumes.

The faculty of philosophy at Rutgers remain grateful to Larry for 
designing a vehicle for philosophical engagement that continues to 
enrich our department; to Peter Ohlin of Oxford University Press 
for coming up with the idea of a published Rutgers lecture series, 
working out the details, and overseeing production of the books; 
and to the dean’s office of the School of Arts and Sciences for stead-
fast support. We are especially grateful to Timothy Williamson for 
coming to Rutgers and introducing us to the exciting ideas found in 
these pages.

Karen Bennett and Dean Zimmerman
New Brunswick, New Jersey

January 2024

 





Preface

Although the occasion for this book was recent, it came as a wel-
come opportunity to explain and explore the confluence of two 
lines of thought about philosophical methodology on which I had 
been brooding separately for much longer. They correspond to the 
two words conjoined in the title, ‘overfitting’ and ‘heuristics’.

In April 2020 I received an email from Larry Temkin with an in-
vitation to give the Rutgers Lectures in Philosophy once COVID-​
19 permitted. I was delighted to accept, and finally gave the three 
lectures at Rutgers in September 2022. They grew into the first three 
chapters of this book.

The two earlier lines of thought developed thus:

Overfitting. As an undergraduate at Oxford in the mid-​1970s, 
studying mathematics and philosophy, I remember feeling dis-
gust at the ugly, messy, ad hoc complications of the analyses many 
contemporary philosophers seemed content with. They contrasted 
sharply with the elegant, powerful, well-​motivated definitions cen-
tral to logic and mathematics. I knew how unlikely one was to make 
significant progress if one started from bad definitions. In a space of 
abstract structures, a sense of form functions as a compass; without 
it one wanders, lost. My paradigm of a philosopher guided by a 
strong aesthetic sensibility has always been Plato; in his own meta-
phor, he understood the need to cut at the joints.

I wrote my DPhil thesis on approximation to the truth (1976–​
80), inspired by Karl Popper’s failed conception of verisimilitude. 
Of my philosophical contemporaries at Oxford, I was closest to 
the late Peter Lipton, whose DPhil thesis on inference to the best 
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explanation later became a classic book on the topic (Lipton 1991). 
Loveliness (his preferred term) as a criterion for a good expla-
nation was a familiar theme in our conversations. Already then, 
what is now called a broadly abductive methodology struck me as 
the only viable approach to philosophical theorizing, despite the 
opposition of my final supervisor, Michael Dummett. In my book 
on vagueness (Williamson 1994), the case for an epistemicist 
theory is fundamentally abductive. Alternatives to classical logic 
and bivalent semantics are not dismissed as ultimately nonsen-
sical; they are just inferior theories, judged by normal scientific 
standards. In Knowledge and Its Limits (Williamson 2000), I 
treat attempts to analyse knowledge, causation, meaning, and so 
on in more basic terms like Ptolemaic astronomy, to which new 
epicycles must continually be added to fix up anomalies. To in-
voke Imre Lakatos’s useful category, many philosophers seemed 
unable to recognize a degenerating research programme when 
they saw one.

Oddly, the first edition of The Philosophy of Philosophy (Williamson 
2007) mentions abductive methods only in passing. The reason was 
not any temporary loss of confidence in them but simply that my 
main concern was to correct more basic misconceptions about phil-
osophical questions and evidence in philosophy. Once the book was 
published and I had to answer frequently asked questions about my 
positive view of philosophical methodology, I found myself giving 
centre stage to abduction and soon wished I had discussed it prop-
erly in the book, rather than leaving it to do its work offstage. I later 
started to fill the gap with articles on abductive theory comparison 
in philosophy (Williamson 2016c, reprinted in the second edition 
of The Philosophy of Philosophy) and in logic (Williamson 2017b). 
In particular, classical logic is unrivalled in its combination of sim-
plicity, strength, and fit with evidence.

Around that time, inspired by a seminal paper by Malcolm 
Forster and Elliott Sober (1994), I started connecting over-​
complication as an abductive vice in philosophical theories with 
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overfitting as a recognized pathology in the natural and social sci-
ences, where it prototypically manifests as profligacy with degrees 
of freedom in fitting quantitative data: at each stage, an equation 
with many parameters closely fits the data so far but makes bad 
predictions about new data, and so is replaced by a new equation 
with even more parameters that closely fits the old and new data so 
far, and so on. Of course, the data in philosophy are rarely quantita-
tive, so the specific mathematical results that Forster and Sober use 
to justify tight limits on degrees of freedom are not relevant to phi-
losophy. Nevertheless, one can recognize a similar pattern in philo-
sophical programmes of analysis, with accepted verdicts on real or 
hypothetical cases as the data and proposed analyses of the target 
term in place of equations. At each stage, a complicated analysis fits 
the accepted verdicts on the cases so far, but makes bad predictions 
about new cases, and so is replaced by a new, even more compli-
cated analysis that fits the accepted verdicts on the old and new 
cases so far, and so on.

As a reality check, I have taken to asking scientists whom I find 
myself sitting next to at a meal whether overfitting is a problem 
in their research area. In my experience, they are all familiar with 
overfitting, both the word and the pathology, and can get quite 
worked up denouncing the practice. Their understanding of it is 
informal, not narrowly mathematical: they see overfitting as a lazy-​
minded way of describing a data set without gaining theoretical 
insight into what is really going on. Of course, on an informal un-
derstanding of overfitting, one cannot expect an algorithm for de-
termining what counts and what does not. It takes experience and 
good judgment to determine in a particular case how many degrees 
of freedom are too many, how much complication is too much. So 
understood, overfitting in philosophy is possible, and indeed ac-
tual. It is therefore cause for concern how many philosophers have 
never even heard of overfitting and how few are on the alert for it as 
a danger in philosophical theorizing. One aim of this book is to do 
some consciousness-​raising.



xii  Preface

There is a gap in the story so far. The main reason why overfitting 
in natural and social science leads to bad predictions is that it is too 
respectful of occasional erroneous data points, which are almost 
certain to arise in large data sets, if only through random noise. 
Such errors are then built into an overfitted equation. To complete 
the analogy with overfitting in natural and social science, we need 
to understand how errors can arise in philosophers’ accepted case 
judgments. Such judgments are sometimes even assigned a quasi-​
definitional status. In The Philosophy of Philosophy, my focus was on 
showing that accepted verdicts on hypothetical cases in philosophy 
are in effect just ordinary judgments of counterfactual conditionals 
and can be known in the same ordinary ways: appeals to conceptual 
truth, philosophical intuition and so on are obscurantist and miss 
the point. Although such an anti-​exceptionalist account supports 
the generic expectation that accepted case judgments in philos-
ophy will be subject in principle to ordinary human error, it does 
not supply details. Will the errors be just occasional random noise, 
or are they more systematic? How big is the problem?

The most high-​profile attempt to show that accepted case 
judgments in philosophy are unreliable has been the ‘negative 
program’ of experimental philosophy, which tried to show that 
judgments on given cases vary with factors irrelevant to their truth, 
such as ethnicity, gender, and the order of the questions, using the 
methods of social psychology. However, in recent years, the neg-
ative program—​though not experimental philosophy itself—​has 
largely run out of steam. Many of its signature results turned out 
not to be repeatable, once the experiments were done with proper 
controls. In other cases, experiments were poorly designed because 
subjects were asked questions involving words used as technical 
terms in philosophy. Indeed, there is increasing evidence that many 
of the crucial case judgments are more like human universals. 
Meanwhile, general epistemological arguments for the negative 
program implicitly supported more general forms of scepticism 
inimical to science, contrary to their proponents’ intentions. This 
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book does not discuss the negative program in detail; the first edi-
tion of The Philosophy of Philosophy contains an initial critique of 
it, the 2021 edition supplies more specific and extensive objections, 
and I prefer not to repeat myself.

However, the negative program is not the only threat to the re-
liability of accepted case judgments. The second line of thought 
leading to this book concerns a potential source of error in case 
judgments even when they are humanly universal.

Heuristics. In The Philosophy of Philosophy, another role for our or-
dinary capacity to know counterfactual conditionals is in explaining 
our knowledge of metaphysical modality—​necessity, contingency, 
possibility, impossibility. In a standard combined logic for counter-
factual conditionals and modal operators, something is necessary 
if and only if its negation counterfactually implies a contradiction, 
and similar equivalences hold for the other modal operators. Thus, 
if your cognitive system has the power to handle counterfactual 
conditionals, it also has the power to handle modal operators. This 
does not require it to define the latter in terms of the former; it just 
needs to handle them alike.

The equivalences are validated by standard semantic accounts of 
modal operators and counterfactual conditionals in a framework of 
possible worlds. They can also be derived by standard modal logic 
from two plausible and more general linking principles: first, what-
ever is necessarily implied is counterfactually implied; second, no 
possibility counterfactually implies an impossibility. So far, every-
thing fits nicely together. Integral to this picture is the vacuous truth 
of counterpossibles: any counterfactual conditional with an impos-
sible antecedent is true. That follows from the first linking principle 
by standard modal logic, for an impossibility necessarily implies 
anything. Semantically, no world is a counter-​instance to a coun-
terfactual conditional whose antecedent is false at every world.

Around 2004, in the run-​up to The Philosophy of Philosophy, 
I started presenting this material in talks on the epistemology of 
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modality. One feature of the reactions slightly took me aback: the 
vehemence with which many able philosophers rejected the vac-
uous truth of counterpossibles, on the basis of what they took to 
be decisive counterexamples, obviously false counterpossibles. The 
alleged counterexamples themselves did not surprise me. Of course, 
pre-​reflectively, some counterpossibles—​such as ‘If there were a 
largest prime, it would make no difference to mathematics’—​struck 
me (and still strike me) as repugnant. What I found naïve or friv-
olous was the confidence with which carefully developed, elegant 
and powerful logical and semantic theories were thrown out on 
the basis of such uncritically accepted first impressions. It only got 
worse when cumbersome, feeble, and unexplanatory alternatives 
such as semantic frameworks of impossible worlds were invoked 
as substitutes to vindicate whatever the first impressions happened 
to be. In teaching logic to clever students, one spends much of one’s 
time explaining how plausible-​sounding objections to standard 
theorems are subtly mistaken. In present terminology, I regard 
‘counterexamples’ to the vacuous truth of counterpossibles as clear 
cases of overfitting.

Still, an explanatory task remains. Why do the ‘counterexamples’ 
seem so compelling? It is surely not just a brute psychological 
fact. I noticed two features of typical alleged examples of false 
counterpossibles. First, they are rejected on the basis of what seems 
to be very shallow cognitive processing: the judgment is imme-
diate, and the antecedent’s impossibility plays no apparent role. 
After all, they are presented as obvious counterexamples. Second, 
the opposite counterpossible is found obviously true, where op-
posite counterfactuals have the same antecedent and mutually 
contradictory consequents, as in ‘If p were true, q would be true’ 
and ‘If p were true, q would be false’. For example, we accept the 
counterpossible ‘If there were a largest prime, it would make a dif-
ference to mathematics’ without needing to consider whether its 
antecedent is impossible or just contingently false. We just think 
how much actual mathematics involves the infinity of primes. This 
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suggests the hypothesis that we treat opposite counterfactuals as 
mutually inconsistent, so, having accepted one, we immediately re-
ject the other.

Opponents of the vacuous truth of counterpossibles might re-
spond that we treat opposite counterfactuals as mutually incon-
sistent because they are mutually inconsistent; so two opposite 
counterpossibles cannot both be true. However, the principle 
does not fit our practice in full generality. For, on the equally 
obvious-​seeming principle that a conjunction counterfactually 
implies its conjuncts, we accept both ‘If the Russell set were a 
member of itself and not a member of itself, it would be a member 
of itself ’ and ‘If the Russell set were a member of itself and not a 
member of itself, it would be not a member of itself ’, which are 
opposite counterfactuals. The mutual inconsistency of opposite 
counterfactuals is also hard to reconcile with their natural use to 
articulate arguments by reductio ad absurdum, when we refute the 
hypothesis h by proving (for some q) both ‘If h were true, q would be 
true’ and ‘If h were true, q would be false’.

I therefore proposed treating the mutual inconsistency of op-
posite counterfactuals as a heuristic in the psychologists’ sense: a 
cognitive shortcut, reliable in most but not all cases. I generalized 
it to the mutual inconsistency of counterfactuals with the same 
antecedent and contrary consequents, which need not be contra-
dictory, such as ‘If Maria were in Europe, she would be in Italy’ 
and ‘If Maria were in Europe, she would be in Spain’. We often rely 
on heuristics without realizing that we are doing so, for example, 
when they are built into our unconscious perceptual processing. 
I argued that apparent examples of false counterpossibles are 
artefacts of our unconscious reliance on the heuristic for mutual 
inconsistency of counterfactuals. It fails only for counterpossibles; 
since few counterfactuals are counterpossibles, it is quite reli-
able. Those who take themselves to be refuting the vacuous truth 
of counterpossibles have been suckered by their own heuristics 
(Williamson 2017c, 2018b).
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However, postulating one heuristic for handling the special 
case of counterfactuals with the same antecedent and contrary 
consequents left me in an unstable position. The heuristic leads you, 
having accepted one counterfactual, to reject other counterfactuals 
related to it in the special way, but it does not lead you to accept 
any counterfactual in the first place. It is useful only if you already 
have some other way of cognitively assessing counterfactuals and 
accepting or rejecting them. But if you have that other way, why do 
you need the heuristic for the special case?

Fortunately, the special heuristic hinted towards a much broader 
generalization. For simplicity, take the analogous case for plain 
conditionals, without ‘would’. Compare ‘If A, C’ and ‘If A, C*’, where 
C and C* are contraries. Suppose A. On that supposition, we have 
C and C*, an inconsistency. By the analogous special heuristic for 
plain conditionals, we project that inconsistency conditional on A 
onto an unconditional inconsistency between the corresponding 
conditionals with antecedent A. The general rule is to project an 
assessment of C1, . . . , Cn on the supposition A onto the same as-
sessment outright of the conditionals ‘If A, C1’, . . . , ‘If A, Cn’. In par-
ticular, for n =​ 1, ‘If A, C’ is assessed outright as C is assessed on the 
supposition A. Thus, we accept ‘If A, C’ outright when we accept C 
on the supposition A, and we reject ‘If A, C’ outright when we reject 
C on the supposition A.

A similar pattern applies to counterfactual conditionals, with a 
slightly different style of assessment appropriate to counterfactual 
suppositions, which are more ‘distanced’ from reality. From this 
general heuristic, one can then recover the original principle that 
opposite counterfactuals are mutually inconsistent as a special case.

This large step of generalization is not meant as a compelling 
argument. It just explains how natural it was for me to reach the 
hypothesis of a simple, general, supposition-​based heuristic for 
assessing conditionals. The hard work was then to show in detail how 
postulating such a heuristic explains our assessment of conditionals. 
I did that work in my book Suppose and Tell: The Semantics and 
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Heuristics of Conditionals (Williamson 2020a). Once I had the cen-
tral idea, I wrote the book quickly, because everything fell into place 
much more smoothly and neatly than I had anticipated.

The suppositional heuristic was by no means a completely new 
idea. It is closely related to a seminal suggestion by Frank Ramsey 
about how we assess conditionals, known as the ‘Ramsey test’. It is 
also reminiscent of the attractive, much-​discussed, but problem-
atic idea that the probability of a conditional should be the con-
ditional probability of its consequent on its antecedent. More 
generally, it explains the central role of imagination in our assess-
ment of conditionals, because the natural human way to develop 
the consequences of a supposition is by a reality-​constrained ex-
ercise of the imagination. Indeed, that is arguably the main cog-
nitive function of the imagination (Williamson 2016e). In turn, 
much of the cognitive value of using conditional words like ‘if ’ is 
that they enable us to extract, articulate, and communicate infor-
mation embedded in our experientially informed ways of devel-
oping suppositions, which are ‘offline’ analogues of our capacities 
for updating our expectations about the future ‘online’.

Attempts to build such ideas about conditionals directly into 
their semantics had led to disaster, as shown by various impos-
sibility theorems proved by David Lewis and others. In brief, the 
unqualified suppositional test is inconsistent in various ways, both 
in itself and with uncontentious background knowledge. From 
my perspective, those results showed, not that the ideas should 
be abandoned but that their plausibility comes from their match 
to the heuristics, not to the semantics, of conditionals. An incon-
sistent test can give correct results most of the time, but it cannot 
be valid.

Since the basic cognitive role of the imaginative assessment of 
conditionals makes it likely to be a human universal, it constitutes 
a potential source of error in our case judgments of conditionals 
which the usual methods of experimental philosophy would not 
pick up.
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In postulating a general heuristic for conditionals, I have encoun
tered far more resistance from semanticists in both philosophy and 
linguistics than I have from psychologists and psychologically in-
formed philosophers. The latter groups’ reaction seems to be: ‘Of 
course we rely on heuristics in assessing conditionals, just as we do 
in other cognitive tasks—​how else would we do it? The question is 
which heuristics we use.’ By contrast, semanticists are more likely to 
question the need for an intermediate level of heuristics between the 
semantics and our assessments of particular conditionals in partic-
ular contexts. It is as if the semantic evaluation of the conditional 
in the context is transparent to competent speakers and hearers, 
cognitively effortless; they can read off its semantic status directly. 
Although it would be uncharitable to accuse semanticists of really 
believing that, I often find them reluctant to admit that the cogni-
tive task might be hard enough to require heuristics. They seem 
understandably afraid that admitting the role of heuristics risks 
losing them their data, since common native speaker assessments of 
sample sentences will no longer be reliable. But such fears are over-​
pessimistic. The natural sciences have operated for centuries with 
less than fully reliable data and have found ways to manage the risks. 
Aversion to overfitting is one of those ways. Significantly, contempo-
rary semantics shows increasing signs of overfitting, with very com-
plicated semantic clauses for common words (such as ‘if ’), and little 
sense that adding new parameters of semantic evaluation might have 
a cost in degrees of freedom. I have even seen simplicity as a criterion 
of theory choice incredulously rejected as quite alien to semantics. In 
Suppose and Tell, I argue that the ‘paradoxes’ of material implication 
and even more apparently decisive counterexamples to the simplest 
semantics for ‘if ’, as a material conditional, are just artefacts of the 
suppositional heuristic, and that the material interpretation makes 
the best overall sense of our total practice of using conditionals, for 
example, to store and communicate information.

When writing the conditionals book, I naturally wondered what 
role heuristics might be playing in other philosophical problems. 
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Unsurprisingly, my thoughts turned to the problem of vagueness. 
I saw how the tolerance principles for vague terms which serve as 
major premises in sorites paradoxes can be understood as artefacts 
of a labour-​saving heuristic. That some philosophers classify them 
as ‘analytic’ or ‘conceptual connections’ just indicates the poverty 
of the received list of options for general principles. It needs to be 
expanded with ‘heuristic’ as another option. To emphasize its gen-
erality, I added a few pages on tolerance principles as heuristics to 
Suppose and Tell. I even showed how to estimate their reliability 
in some cases: although tolerance principles generate paradoxes, 
in almost all instances they are truth-​preserving. Subsequently, 
I realized that tolerance principles are just special cases of a much 
more general heuristic which is neither specific to vague terms nor 
merely labour-​saving, but is instead practically unavoidable, as 
I explain below (chapter 1.3).

Other candidates for philosophically significant heuristics are 
also mentioned in the conditionals book, such as disquotational 
principles for truth and falsity: in continual use but responsible for 
the Liar and other semantic paradoxes.

Around the 1970s, the default front cover design for books of an-
alytic philosophy showed a paradoxical image by the artist M. C. 
Escher. Philosophical paradoxes were analogized to visual illusions. 
Fallible heuristics built into our visual systems generate visual 
illusions; fallible heuristics built into our more general cognitive 
systems generate philosophical paradoxes. This book expands the 
project of tracing the role of heuristics in producing both genuine 
and illusory knowledge.

In deciding what to lecture on at Rutgers, I also had in mind a 
specific application of the general ideas about overfitting and 
heuristics:

Hyperintensionality. Studying philosophy at Oxford in the 1970s, 
I grew up in an environment where familiarity was assumed with 
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the modal-​metaphysical theorizing of Saul Kripke, David Lewis, 
and many others, even though such theorizing was regarded as 
suspect by still-​influential figures of an older generation such as 
Michael Dummett and Donald Davidson. Of all these thinkers, 
Kripke impressed me most. He was unquestionably the best logi-
cian, and also, despite his day-​to-​day unworldliness, the philoso-
pher most in touch with common sense realism. Even for those of 
my generation with different philosophical loyalties, ‘Naming and 
Necessity’ (at first the article version, Kripke 1972) was a central 
text in metaphysics, philosophical logic, the philosophy of lan-
guage, and to some extent the philosophy of mind.

Older critiques of the Kripkean modal approach usually accused 
it of manufacturing illusory metaphysical distinctions, for instance, 
between the necessary and the a priori, or the essential and the ac-
cidental: in short, of making reality too subtle. By contrast, newer 
critiques of the approach increasingly accused it of neglecting 
more fine-​grained metaphysical distinctions: in short, of making 
reality not subtle enough. For example, the possible worlds appa-
ratus was well suited to defining relations of supervenience between 
families of properties, so one could claim that mental properties 
supervened on physical properties. By the 1980s, a commonly 
heard complaint in discussions of the mind-​body problem was 
that the modal nature of supervenience made it unsuitable for 
capturing the sense in which, it was alleged, physical properties 
determine mental properties whereas mental properties do not de-
termine physical properties; the challenge was to clarify the nature 
of such asymmetric determination. We were also uneasily aware of 
Elliott Sober’s causal argument that some necessarily co-​extensive 
properties are distinct (Sober 1982). Those were straws in a wind 
blowing towards what is now called hyperintensional metaphysics.

I first became aware of hyperintensional metaphysics as a sys-
tematic trend in 1992, when Kit Fine presented an early version 
of his seminal paper ‘Essence and Modality’ (Fine 1994) to a dis-
cussion group in Oxford, arguing for a non-​modal conception of 
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essence which distinguished between the necessarily co-​extensive 
properties of being Socrates and being a member of the singleton 
set {Socrates}. I felt the power of Fine’s examples. As his work de-
veloped, I also felt suspicious of the proliferating distinctions. They 
were not exactly unmotivated, but their motivation felt rather 
flimsy. In present terms, there was a whiff of overfitting. However, 
since I was working on other topics, mainly in epistemology, I could 
take a wait-​and-​see attitude, content to judge hyperintensional 
metaphysics by its explanatory fruits. A new research programme, 
ably pursued, deserves time and space to demonstrate its potential.

As the years passed, and hyperintensional metaphysics spread 
more widely, my scepticism increased. Instead of deriving many 
phenomena from a few simple laws, it seemed to derive a few 
phenomena from many complex laws. Still I did not engage with 
it, though in Modal Logic as Metaphysics (Williamson 2013a) 
I said, rather peremptorily, that only representational matters are 
hyperintensional. Finally, once my thoughts on overfitting and 
heuristics were sufficiently developed, I felt in a position to give a 
proper methodological critique of hyperintensional metaphysics. 
I could propose a psychologically plausible heuristic to explain data 
points of the kind typically presented as decisive counterexamples 
to merely intensional metaphysics, and why the heuristic is unreli-
able in such cases. I could also point to many signs of overfitting in 
the semantic frameworks used to make sense of hyperintensional 
theorizing.

Admittedly, I had previously assumed a hyperintensional treat-
ment of representational phenomena, such as ascriptions of prop-
ositional attitudes. I had long rejected the Fregean distinction 
between sense and reference, because it is so ill-​suited to the needs 
of natural language semantics, and, even in an individualistic set-
ting, interposing a level of sense between the level of expressions 
and the level of reference does not pay its way in explanatory 
rewards. For many years, I envisaged a framework of Russellian 
structured propositions—​complexes of the objects, properties, 
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and relations they are about—​as a reasonable compromise, with 
an unspecified fix for Russell-​Myhill paradoxes. Robert Stalnaker’s 
austerely intensionalist treatment of propositional attitudes as rela-
tions to sets of possible worlds seemed hopelessly coarse-​grained, 
and his metalinguistic strategy for handling non-​contingent dis-
course broke down. However, I realized that my preferred strategy 
for tracking cognitive significance in Frege cases of unrecognized 
co-​reference—​by relativizing attitudes to guises of propositions—​
in principle works just as well for intensional propositions as for 
structured ones. I gradually came to the conclusion that the huge 
extra complexity of a framework for structured propositions is not 
adequately compensated by the opportunity to do without guises 
in some but not all Frege cases. A better bargain is the simplicity 
of intensional content—​which shares a common framework with 
both probabilistic approaches and epistemic and doxastic logic—​
combined with a willingness to relativize to guises (to which we are 
independently committed anyway) whenever we need to distin-
guish between different forms in which the same content can recur. 
A rough analogy: sometimes we can just make calculations about 
point masses; sometimes we must acknowledge that planets are 
more complicated than that.

This book is organized into five chapters:

Chapter 1, ‘Heuristics’, grew out of the first Rutgers lecture. It first 
discusses the nature of heuristics. It then describes several general 
heuristics and explains both why they are useful and how their lim-
itations generate philosophical paradoxes. It concludes by assessing 
the implications for philosophical methodology of our unreflective 
reliance on such heuristics, arguing that they require a more so-
phisticated attitude to our data but do not justify scepticism. After 
all, fallible heuristics are built into our sensory systems and some-
times generate perceptual illusions, but that does not mean that 
scientists should stop using sense perception.
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Chapter 2, ‘Overfitting and Degrees of Freedom’, grew out of the 
second Rutgers lecture. It first discusses the nature of overfitting, 
why it is a pathology, and why natural and social scientists empha-
size the need for limiting degrees of freedom. It then describes ap-
parent cases of overfitting in philosophy, especially in semantics, 
logic, philosophical analysis, and philosophical model-​building, 
and discusses why philosophers may have stayed unaware of the 
danger. It emphasizes the need for philosophers’ practice to be 
better informed by reflective awareness of abductive methodolog-
ical constraints.

Chapter 3, ‘Case Study: Hyperintensionalism’, grew out of the third 
Rutgers lecture. It first discusses the nature of the distinctions be-
tween extensionalism, intensionalism, and hyperintensionalism, 
and how they map onto developments in the history of analytic phi-
losophy. It then considers three frameworks for hyperintensional se-
mantics, involving impossible worlds, truthmakers, and Russellian 
structured propositions, respectively, explaining their problems and 
in particular the extent to which they exhibit overfitting. Finally, a 
natural new heuristic is postulated to explain the case judgments 
underpinning typical ‘counterexamples’ to intensionalism. The heu-
ristic is shown to generate errors in cases closely related to the al-
leged counterexamples, which are therefore not probative.

The final section adapts and develops some material from my 
lecture to celebrate the 25th anniversary of the journal Disputatio, 
delivered online to an audience in Lisbon in October 2021 and 
published as ‘Degrees of freedom: is good philosophy bad science?’, 
Disputatio, 13, 61 (2021): 73–​94.

Chapter 4, ‘Frege Puzzles’, does not correspond to any of the 
Rutgers lectures but is included because it fills out my account of 
apparent hyperintensionality by discussing propositional attitude 
ascriptions. In particular, it shows how Kripke’s article ‘A Puzzle 
about Belief ’ (Kripke 1979) can be read against his intentions as 
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pointing towards a fallible heuristic for ascribing belief and its ab-
sence. This leads to a discussion of heuristics for ascribing other 
attitudes and shows how Frege puzzles can be understood as 
manifesting the fallibility of those heuristics.

Much of the chapter uses material from my previously 
published article ‘Epistemological consequences of Frege puzzles’, 
Philosophical Topics, 49 (2021): 287–​319, though with elimination 
of overlaps and significant revision. I have also added a section on 
heuristics for knowledge ascription, based on a section of my chapter 
‘Where did it come from? Where will it go?’ in Arturs Logins and 
Jacques Vollet (eds.), Putting Knowledge to Work: New Directions 
for Knowledge-​First Epistemology (Oxford: Oxford University Press, 
forthcoming), and modified the conclusions accordingly. Parts of 
section 4.10 and all of sections 4.11–​12 are new.

Chapter 5, ‘Intensional Metametaphysics’, also does not corre-
spond to any of the Rutgers lectures but is included because it fills 
out my account of apparent hyperintensionality in inquiries into 
non-​contingent matters, mainly metaphysics, but logic and math-
ematics too. It argues that attempts to reinterpret such inquiries 
because they do not admit of non-​trivial, substantive truths rest 
on a misdiagnosis of the problem and an underestimation of its 
generality. The underlying issue is not necessary truth but neces-
sary equivalence, irrespective of the modal status of the equivalent 
propositions. It is just another manifestation of the coarse-​grained 
consequences of intensionalism, and must be handled in the usual 
way. Metalinguistic reinterpretations of the relevant sentences 
do not work, but relativization to linguistic guises does. One 
should not conclude anything special about metaphysics, logic, or 
mathematics.

Most of the chapter uses material from my previous published 
article ‘Metametaphysics and semantics’, Metaphilosophy, 53: 2-​3 
(2022): 162–​175, though with elimination of overlaps and signifi
cant revision.
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1
Heuristics

1.1  Counterexamples

Counterexamples keep theorists honest. It is easy to regard 
counterexamples as the epistemological gold standard, as in Karl 
Popper’s falsificationism. But just as there is fool’s gold as well as 
genuine gold, so there are fool’s counterexamples as well as genuine 
counterexamples. And just as all of us can be fooled if we trust our 
first impressions of apparent gold, so all of us can be fooled if we 
trust our first impressions of apparent counterexamples.

To check whether something is genuine gold, you can ask to have 
it tested at your nearest assay office. To check whether something 
is a genuine counterexample to a philosophical generalization, you 
can ask to have it tested at your nearest philosophy department, 
though somehow that sounds less reassuring. You may be disap-
pointed to find that the philosophers’ tests hardly go deeper than 
their first impressions.

Of course, if your local philosophy department is slightly old-​
fashioned, it may claim to possess a philosopher’s stone, which 
turns base metals into pure gold. The likely mechanism is to re-
classify the proffered counterexample as an analytic or conceptual 
truth, built into the use of the relevant terms. But that will be un-
satisfying if the source of the case judgment in question is also the 
source of other case judgments inconsistent with it. They cannot all 
be pure gold.

In this book, I will argue that many alleged examples and 
counterexamples in philosophy are the products of heuristics, 
which can produce mutually inconsistent case judgments, so we are 
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indeed in the envisaged predicament. The philosophical questions 
are not usually about the heuristics, and we needn’t use the 
heuristics in asking the questions. But we do rely on the heuristics 
to generate the data on whose basis we answer the questions. The 
trouble is that we tend to rely on those outputs uncritically, treating 
them as data that our theories must fit. When some of the outputs 
are false, we are liable to dismiss true theories erroneously, as 
falsified by those counterexamples. The apparent counterexamples 
may be all too convincing.

The situation is not all bad. If a heuristic produces mutually in-
consistent outputs, no theory will be consistent with all of them 
together. False theories as well as true ones will appear falsified. 
Moreover, we may be able to identify what heuristics produced 
the outputs, and consequently to understand their strengths and 
weaknesses. That may enable us to handle our data in a more so-
phisticated and critical way, as other sciences have learnt to do. The 
occurrence of heuristic-​induced errors is not a generic justification 
for scepticism. Our capacities for knowledge are hard to extricate 
from our propensities to error. The same cognitive systems enable 
us, in good cases, to learn how things are, yet, in bad cases, make us 
misjudge how they are: no risk, no gain. This interdependence of 
strength and weakness is crucial to the operation of the heuristics 
integral to so much cognition—​human, animal, and artificial.

1.2  What are heuristics?

Roughly speaking, a heuristic is a rule of thumb for solving 
problems of some type. The application of the rule may be auto-
matic or deliberate; it may be conscious, unconscious, or some-
where in between. Even if it involves conscious activity, one may or 
may not know what rule one is applying, and one may or may not 
think of it as a heuristic. Even on reflection, it may not be obvious to 
us when we are using a heuristic, still less what heuristic it is.
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The function of a heuristic is to provide a way of solving problems 
of a given type that is fast, easy, efficient, and reliable enough to 
be useful. The way must be feasible in real time. It can be reliable 
enough without being perfectly reliable. Reliability here is equated 
with the probability that the way provides a correct solution, where 
the standard of correctness is built into the specification of the 
problem. For example, sniffing food to check whether it smells bad 
is a heuristic for determining whether it is still good to eat. Since 
food can go bad without smelling bad, it is not a fully reliable test, 
but it is quicker, more convenient, and less expensive than having 
the food tested in a laboratory. It is more reliable for some foods 
than for others.

Heuristics are often described as shortcuts. That is roughly right, 
but we should not assume that there is also a long way round, 
slower but safer. Sometimes such an alternative is available; some-
times there is none.

Psychologists have studied many heuristics intensively. 
Sometimes they characterize heuristics negatively, as ‘cheap and 
dirty’, in the tradition of Daniel Kahneman (Kahneman, Slovic, and 
Tversky 1982), sometimes more positively, as ‘fast and frugal’, in 
the tradition of Gerd Gigerenzer (Gigerenzer, Hertwig, and Pachur 
2011). At worst, heuristic-​based cognition is regarded as a form of 
irrationality, at best, as a form of bounded rationality. Presumably, 
some heuristics are better than others, at least for a given purpose 
under given conditions. We might be better off avoiding some 
heuristics, but the nature of human cognition—​perhaps of finite 
cognition in general—​precludes our avoiding them all.

Heuristics, as understood here, can be culturally acquired, or 
even idiosyncratic. For example, medical experts—​communally 
or individually—​develop heuristics for interpreting X-​rays. But 
many important heuristics are virtually universal to humans. 
For example, visual illusions are probably by-​products of such 
heuristics built into the visual systems of humans and other ani-
mals (Fleming 2012, Gigerenzer 2021). The heuristics responsible 
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for such illusions are topics for psychological investigation. When 
heuristics are virtually universal, they may be innately hardwired, 
or at least the natural outcome of innate domain-​general principles 
and learning mechanisms. Either way, evolutionary adaptiveness 
will often play a large role in explaining how we have come to use 
such heuristics. Still, in principle, checking on Google could be-
come a culturally transmitted virtually universal heuristic, whether 
or not it is evolutionarily adaptive.

One heuristic that often involves conscious thought is take-​the-​
best (Gigerenzer and Goldstein 1996). It is a way to choose between 
two alternatives for some purpose, given various epistemic cues 
ranked by ‘validity’ (how well they indicate optimality for that pur-
pose). Take-​the-​best tells you simply to follow the highest-​ranked 
cue that discriminates between the alternatives—​as opposed, for 
instance, to somehow constructing and comparing weighted av-
erages over all the cues. Thus, one might simply decide to shop at 
the nearest supermarket, without having taken into account price, 
range, or quality of goods. Of course, even when one consciously 
applies the heuristic, one rarely thinks of oneself explicitly as 
applying take-​the-​best.

Often, there is a slower but more accurate alternative to using 
a given heuristic. For instance, our visual systems routinely treat 
colour contours as a guide to the shapes of three-​dimensional ma-
terial things. Camouflage succeeds in misleading observers about 
those shapes by exploiting their reliance on that heuristic. In prin-
ciple, we can correct such mistakes, for example, by using our 
sense of touch, though that alternative may be unfeasible in the 
circumstances, as in time of war. Still, heuristics are in principle, 
and often in practice, defeasible.

Sometimes no more reliable alternative is available. With take-​
the-​best, one might expect to do better when time permits by 
consciously ‘weighing up all the pros and cons’. But that may be 
over-​optimistic. One may have only the faintest idea how to indi-
viduate the relevant considerations, what relative weights to assign 
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them, and how to measure performance on one dimension against 
performance on another. When I try to take a decision by weighing 
up all the pros and cons, the result is only to make me vividly aware 
how open the process is to manipulation in favour of whichever al-
ternative I independently prefer. Indeed, experimental studies sug-
gest that take-​the-​best is surprisingly reliable, compared to more 
elaborate methods available to the subjects at the time, where the 
correct answer is known to the experimenter by some method 
unavailable to the subjects at the time (Gigerenzer and Goldstein 
1996). When many complex ramifications of different kinds re-
ally must be taken into account in making a difficult decision, my 
preferred method is to procrastinate until one morning I wake up 
knowing what I’m going to do. Conscious reflection passes the 
buck to unconscious processes, which may do a better job of in-
tegrating information from many sources (on the limits of reflec-
tion, see Kornblith 2012). In retrospect, that method has served me 
fairly well. Many other people seem to do likewise.1

When we rely on a heuristic without thinking of it as such, and 
with no conception of a more reliable way of solving the problem, 
we may mistakenly regard the heuristic’s output as indefeasible. For 
lack of an alternative category to put it in, a philosopher may even 
call it an ‘intuition’, an ‘analytic truth’, a ‘conceptual connection’, or 
whatever. That illustrates the poverty of the philosophically current 
taxonomy and is all the more reason to make room for the category 
of heuristics in philosophers’ working vocabulary.

In discussing heuristics, I have not specified whether being a 
heuristic entails being less than perfectly reliable, or being above 
some moderate level of reliability, or whatever. More generally, I will 

	 1	 According to Daniel Rothschild, ‘heuristics in the psychology literature (such as 
those posited by Kahnemann and Tversky, including the famous conjunction fallacy) 
can be overruled by slower, more careful reasoning’ (2023: 214). This is of course true 
in principle. However, take-​the-​best is a heuristic in the psychology literature that may 
be hard to overrule, because it is far from obvious to agents that the slower, more careful 
reasoning involved in reflectively weighing up the pros and cons or the like is more reli-
able than take-​the-​best itself.
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not stipulate a precise definition for the word ‘heuristic’. No such 
definition is needed for present purposes, and at this early stage of 
inquiry, picking one might even be harmful, by cutting across, in-
stead of along, a cognitive joint. We have a range of more or less 
paradigm cases of heuristics, as already indicated, and by classi-
fying something as a heuristic we draw attention to its similarities 
to such cases. For present purposes, that is what matters. Heuristics 
are typically moderately reliable, but perhaps some perfectly reli-
able or hopelessly unreliable methods play a very similar psycho-
logical role in our lives to paradigm heuristics.

Just as heuristics built into the human visual system produce 
visual illusions in special circumstances, so heuristics built into the 
human cognitive system may more generally have the capacity to 
produce philosophical paradoxes, which can be properly diagnosed 
only once we identify the heuristics at work. Such heuristics may 
be very general, but even much more specific heuristics may play a 
role in generating philosophical paradoxes: for example, heuristics 
for attributing beliefs to people on the basis of what they say, and 
heuristics for individuating physical objects on the basis of visual 
perception.

Naturally, postulating a new heuristic does not come free. For 
the postulate to be initially plausible, the candidate heuristic should 
be simple, quick, efficient, and useful. In particular, the problem it 
solves should crop up often enough to make a solution dedicated 
to that problem worth our storing it up for future use. Postulating a 
heuristic is especially plausible when it would be strange if we didn’t 
use something like that heuristic.

Philosophers may be tempted to postulate that what we re-
ally use is not the first-​proposed crude heuristic but some com-
plex refinement of it, constructed by adding exception-​clauses, 
restrictions, and qualifications, to rule out counter-​instances and 
so enhance its reliability. One should resist that temptation, for the 
‘refined’ heuristic is likely to be psychologically unrealistic, since 
it increases computational times and costs of application, typically 
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for a comparatively small gain in reliability, and perhaps even a loss 
in generality. Those increases will be drastic if they require con-
scious reflection, which is very slow by neural standards, and li-
able to create a bottleneck in processing. In the midst of action, a 
prompt, moderately reliable answer usually does better than a very 
reliable answer when it is too late, or than no answer at all. When 
over-​reflective creatures pause to reflect, they risk being eaten, or at 
least beaten to scarce resources, by their less reflective predators or 
competitors. Even in modern life, indecision can lead to disaster. 
Of course, philosophers may use the refined heuristic themselves 
in their consciously controlled theorizing, but they should not at-
tribute it to ordinary pre-​reflective human cognition.

In general, what heuristic we use, if any, under given 
circumstances is a psychological question, open to experimental 
test. Evolution does not guarantee that our actual heuristics will be 
the optimally efficient ones. In this chapter, however, the concern 
will not be with such experimental work, though the need for it in 
the long run is obvious. The aim here is to clarify our initial theoret-
ical understanding of the potential relevance of specific heuristics 
to philosophy, rather than to engage ‘blind’ with the psychological 
literature. We need to develop theoretical hypotheses properly be-
fore we test them, to know what we are looking for.

In the next four sections, I will explain and discuss some plausible 
candidates for heuristics on which we may be relying, knowingly or 
unknowingly, when we wrestle with some philosophical problems. 
In such cases, we risk getting suckered by our own heuristics.

1.3  The persistence heuristic

Here is a short vignette:

Mary was in London when a man wolf-​whistled at her. She took a 
step towards the man, then slapped him.
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To check whether a subject has properly understood the vignette, 
a psychologist might ask this comprehension question:

Where was Mary when she slapped the man?

A natural answer, which the psychologist would presumably 
accept, is:

She was in London when she slapped him.

However, the vignette only specifies that Mary was in London 
when he wolf-​whistled at her. It adds that she took a step towards 
him before slapping him. Thus, the natural answer in effect assumes 
that if someone is in London, and takes a step, then they are still 
in London. But that assumption is not universally correct, for 
people occasionally walk out of London. In comprehending the 
vignette, one automatically updates the initial information ‘Mary 
was in London’ to the slightly later time when she slapped him, be-
cause the change involved in taking a step forward is treated as ‘too 
small to matter’. That treatment is the default, but it is defeasible: if 
you had previously been told that Mary lived right on the edge of 
London, or that she had seven-​league boots, you might have been 
wary about updating her supposed location in that way.

The example illustrates a very general cognitive tendency. For in-
stance: you learn today from a trustworthy source that Emomali 
Rahmon is the president of Tajikistan. Tomorrow, someone asks 
you ‘Who is the president of Tajikistan?’ It would be natural for you 
to answer (complacently): ‘Emomali Rahmon’. To answer ‘Well, 
Emomali Rahmon was the president yesterday’ would be unnatural 
and pedantic, even though you know that presidents can die or re-
sign in a day; no president is forever. One day is treated as too small 
a change to matter.

Of course, we have some sense of such information having a use-​
by date; if you are asked twenty years from now ‘Who is the pres-
ident of Tajikistan?’, having heard nothing about Tajik politics in 
the meanwhile, you may answer ‘It used to be Emomali Rahmon’. 
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To stamp each piece of present-​tense information with an expiry 
date for its validity as it goes into memory would involve signif-
icant expenditure of time and energy, for questionable benefits—​
inefficient, and probably infeasible. Naturally, most memories fade 
away, at different rates, but that does not mean that the timetable 
for their doing so has to be written into their content.

What we treat as too small to matter is sensitive to our vague, gen-
eral sense of realistic timescales for different states and activities: ‘He 
is thin’ or ‘He is asleep’, ‘She is writing a novel’ or ‘She is writing an 
email’. How all this works is a topic for detailed psychological inves-
tigation. For present purposes, what counts is the general form of 
the phenomenon, not the specifics of its implementation.

When we update information in present-​tense form, we often do 
so by retaining the present tense, even though such present-​tense 
updating involves going beyond our original information. Much of 
what we describe as factual ‘memory’ is the result of present-​tense 
updating (‘Do you remember who is the president of Tajikistan?’). 
By contrast, past-​tense updating sticks closer to the original con-
tent rather than the original form of the information, by putting it 
in past-​tense form, with reference to the time when it was strictly 
expressed in present-​tense form (‘Emomali Rahmon was president 
of Tajikistan on 15th October 2022’ or ‘The last I heard, Emomali 
Rahmon was president of Tajikistan’), as we might do when we re-
gard change as plausibly imminent. Past-​tense updating is more ap-
propriate for episodic memory of particular events. If one cannot 
date the event, one may simply use a memory demonstrative 
such as ‘then’ or ‘that time we were in Barcelona’ or ‘when I was 
pick-​pocketed’.

Although present-​tense updating is not always truth-​preserving, 
it is usually truth-​preserving. Almost every step that starts in 
London ends in London; almost every president of a country yes-
terday is its president today, and so on. Moreover, there is no feasible 
alternative to present-​tense updating, however much sceptics may 
complain about its fallibility. No one can be constantly rechecking 
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everything. Indeed, even computer data bases use present-​tense 
updating perforce. Once someone’s address has been entered into a 
data base, it cannot be checked every day, let alone every second, to 
test whether it is still their current address.

Predictive processing models of perception may also rely on 
present-​tense updating. For example, Andy Clark writes about the 
perception of a moving object against a stable background: ‘most of 
the background information for the present frame can be assumed 
to be the same as the previous frame’ (2016: 26). Without such 
assumptions, the task of prediction could easily become intractably 
complex.

Present-​tense updating does not reflect some peculiarity of the 
human brain, but instead far more general features of the problem 
of information-​gathering and retention. Artificial intelligence will 
have to do present-​tense updating, just as natural intelligence does. 
For example, much of the data on which an AI system was trained 
up will sooner or later go out of date.

One advantage of present-​tense updating over past-​tense 
updating is that the questions to which the former gives direct 
answers tend to be of more practical significance than the questions 
to which the latter gives direct answers. For instance, if you want 
to get food and drink, it is usually more helpful to know where 
food and drink are now than to know where they were yesterday. 
Creatures without episodic memory, as some non-​human animals 
are alleged to be, may well be unable to do past-​tense updating; for 
many of their purposes, present-​tense updating will suffice. Even 
for humans, although we can sometimes make inferences from 
the outputs of past-​tense updating to the information we need for 
decision-​making—​from where food and drink were yesterday to 
where they are now—​conscious inference is psychologically costly. 
In the heat of action, it is more useful to have the required informa-
tion already available directly—​at one’s fingertips—​than to spend 
time and attention inferring it. That consideration favours present-​
tense updating.
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The underlying heuristic is more general than the phrase 
‘present-​tense updating’ may suggest. The heuristic provides much 
of our understanding of physical things as persisting through 
change over time. Seeing a tree, I think ‘This tree is here’, using ‘this 
tree’ and ‘there’ as perceptual demonstratives. The next day, some-
where else, I remember the tree as so located, thinking ‘That tree is 
there’—​not just ‘That tree was there’—​using ‘that tree’ and ‘there’ 
as memory demonstratives anaphorically linked respectively to the 
original perception, even if I am sure that it lost some leaves over 
the intervening windy day. I unreflectively treat such changes as too 
small to matter to the tree’s identity. The same underlying principle 
applies modally as well as temporally, to variation across counter-
factual possibilities as well as to variation across times: just as we 
allow that this ship will soon have another plank in place of this 
rotten one, we allow that it could have been originally made with an-
other plank instead of this one with which it was originally made: a 
difference of one plank is too small to matter.

The underlying heuristic can be summed up in the generic slogan 
‘Small changes don’t matter’. We may call it the persistence heuristic. 
It plays a major if largely passive role in solving the problem of 
adapting what we know or believe to new situations as efficiently 
as possible.

In the slogan ‘Small changes don’t matter’, ‘changes’ should be 
understood loosely, even metaphorically. In particular, for present 
purposes, zero change counts as the smallest change. By the heu-
ristic, things persist when they remain unchanged. Furthermore, 
the difference from one possibility to a counterfactual alternative, 
or from one object to a similar object, also counts as a change for 
these purposes, as will be illustrated below.

Examples of the persistence heuristic and its inhibitors are easily 
multiplied. Normally, one need not keep rechecking someone’s 
scalp to retain knowledge that they are not bald, even though they 
lose a few hairs every day. But if you tell me that John, though not yet 
bald, is rapidly going bald, I may keep glancing at his scalp. If you 
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have borrowed a book, you need not keep asking yourself whether 
you still have that book every time you dislodge a few molecules off 
a page with your fingers. But if the book is a priceless, crumbling 
medieval manuscript, you may worry more about its survival. ‘I 
wish this table had been made slightly longer’ is much less likely 
than ‘I wish this table had been made ten times longer’ to prompt 
the default-​breaking thought ‘Would that still have been this table?’ 
The persistence heuristic explains such patterns, obviating the need 
to postulate more elaborate forms of proto-​metaphysical thinking.

Of course, experience and testimony can modify our sense of 
what counts as a small change for a specific kind of object, and so 
raise or lower the threshold for inhibiting the persistence heuristic. 
But tweaks in how we implement the heuristic do not replace it by 
something else.

We also use the persistence heuristic to transfer information 
about one thing to another. I pick an apple from a tree and bite it. 
The apple tastes sour. I expect it to taste sour at the next bite too, 
and I expect another similar-​looking apple from the same tree to 
taste sour also. With respect to taste, the difference between the two 
apples is treated as too small to matter. That is a primitive form of 
induction.

We use the persistence heuristic offline as well as online. We 
use it online when we update on new evidence, perhaps received 
from sense perception or from testimony. We use the heuristic 
offline when we adapt what we know or believe to a hypothetical 
supposition. For example, in deciding whether to eat that other 
similar-​looking apple, I suppose ‘I eat that apple’, and develop 
its consequences in imagination; as a result, I may decide not to 
eat that apple. You may have been carrying out such offline pro-
cessing, using your imagination, when reading this chapter, as you 
considered the various hypothetical cases presented above.

Naturally, what counts as a small change depends on what we are 
talking about—​the table, the house, the city, the country, the planet. 
A noticeable difference in taste between two bites of the same apple 
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may surprise us more than between two bites of different apples 
from the same tree. Differential standards for smallness surely have 
to be calibrated by experience. But most of this happens offstage, 
without troubling consciousness.

The persistence heuristic is a crucial labour-​saving device. 
Without it, cognition would be continually restarting from scratch. 
That would be hopelessly inefficient. The heuristic’s utility is mani-
fest. As already emphasized, it is defeasible. Persistence is only the de-
fault, and we can often identify its failures. When a large change is in 
the offing, or we know or strongly suspect that a boundary is nearby, 
the operation of the heuristic is inhibited. But normally we need not 
actively exclude such defeating conditions, for that would under-
mine the heuristic’s utility, which is exactly to avoid such testing. We 
rely on persistence unless something sets off a mental alarm.

One corollary of the persistence heuristic’s inhibiting conditions 
is that the heuristic is more easily inhibited for precise terms than 
for vague ones. For a precise term, we are more clearly aware of its 
boundaries and where they lie. Our awareness of their proximity 
sounds an alarm; the heuristic’s operation is inhibited. By contrast, 
for a vague term, we have no such clear awareness of its boundaries, 
and usually no alarm is sounded; the heuristic’s operation is not 
inhibited—​though we may feel growing unease as we slide down 
a slippery slope. But the heuristic itself is applicable equally to pre-
cise and vague terms. For example, in the vignette about Mary and 
the wolf-​whistler, the heuristic delivers the verdict that she is still 
in London after taking a step, irrespective of whether one envisages 
the boundaries associated with the name ‘London’ as vaguely or 
precisely defined. When one reads the vignette, that question does 
not naturally arise. Checking whether the terms in play are vague or 
precise is no part of the persistence heuristic: such checking would 
use up valuable time and energy for no commensurate benefit. The 
heuristic itself applies equally in vague and precise cases, but is 
more liable to be psychologically defeated in the latter than in the 
former because the boundary is psychologically salient.
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In cases of vagueness, the shortage of defeaters for the persistence 
heuristic makes it prone to sorites paradoxes, since it can be applied 
iteratively—​which rarely happens under normal conditions. Many 
small differences add up to a large difference. Correspondingly, the 
heuristic validates tolerance principles such as ‘If n grains make a 
heap, n–​1 grains make a heap’ for arbitrary ‘n’ or ‘If x looks red and y 
is visually indiscriminable from x then y looks red too’. One assesses 
the principle by supposing the antecedent ‘n grains make a heap’ or 
‘x looks red and y is visually indiscriminable from x’ and applying 
the heuristic under that supposition to verify the consequent ‘n–​1 
grains make a heap’ or ‘y looks red’. Informally, one imagines a heap, 
imagines one grain being removed, or something looking red, and 
something else where one can see no difference in colour, and uses 
the heuristic offline in the imagination to confirm that what remains 
is still a heap or that the second thing looks red too. There is no psy-
chologically salient boundary for ‘heap’ or ‘looks red’ to inhibit the 
heuristic’s operation. We have experienced no relevant analogue 
of taking a second bite of an apple and suddenly tasting something 
rotten to make us cautious. By default, the tolerance principle is 
accepted. Notoriously, it suffices to generate the sorites paradox, 
which drives one from an obviously true starting-​point such as ‘Ten 
thousand grains make a heap’ to an obviously false conclusion such 
as ‘One grain makes a heap’, or from ‘This looks red’ said of a proto-
type of red to ‘This looks red’ said of a prototype of yellow. The toler-
ance principle only needs to fail at one step out of many in the sorites 
series for the sorites argument to be unsound. Our instinctive re-
liance on the highly but not perfectly reliable persistence heuristic 
helps explain why we are cognitively vulnerable to paradoxes of this 
form, why we find them so hard to resist.2

	 2	 The phrase ‘tolerance principle’ goes back to Wright 1976. Williamson 2020: 63–​7 
treats tolerance principles as heuristics, though not with the generality of the persist-
ence heuristic, in relation to sorites paradoxes, and provides numerical estimates of 
their reliability in some cases. Williamson 2023b (a review essay on Dorr, Hawthorne, 
and Yli-​Vakkuri 2021) makes the generalization to the persistence heuristic. The latter 
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Some philosophers have got the impression that tolerance prin-
ciples for vague expressions are somehow ‘analytic’ or ‘semantic’, or 
that they are ‘conceptual connections’ built into the corresponding 
concepts, thereby rendering those concepts defective.3 That is a mis-
understanding of the principles’ status, perhaps resulting from the ab-
sence of ‘heuristic’ from the traditional philosopher’s impoverished 
menu of options. Tolerance principles for vague expressions are no 
more ‘analytic’ than are the analogous tolerance principles for precise 
expressions; they are all applications of the same heuristic. The differ-
ence is just that some of them are psychologically more easily inhib-
ited than others. Since our susceptibility to sorites paradoxes simply 
results from our reliance on the persistence heuristic in epistemically 
non-​ideal conditions, it motivates no revision of classical logic or bi-
valent semantics. Much of the literature on vagueness exhibits one of 
the harms done by the ‘linguistic turn’: the tendency to seek linguistic 
solutions for epistemic problems.

exchange contributes to a debate about whether the S4 axiom (that what is possibly 
possible is possible) holds for metaphysical possibility, despite apparent examples 
of series of cases where each case entails the possibility of the next, but the first case 
does not entail the possibility of the last because the difference between neighbouring 
cases (for instance, in the original constitution of a given artefact) is ‘small enough’ 
but the difference between the first case and the last is ‘too large’. Salmón 1989 argues 
that the cases are genuine counterexamples to S4, Williamson 1990 that the under-
lying motivation for his premises is soritical and so unsound, and Salmón 1993 that 
the motivation is not soritical. Dorr, Hawthorne, and Yli-​Vakkuri 2021 argue for a 
metasemantic approach on which a tolerance principle for constitution as uttered in a 
given possible world expresses a true proposition, but which proposition it expresses is 
contingent, while the corresponding necessitated tolerance principle expresses a false 
proposition. They defend the unnecessitated tolerance principle by non-​soritical, 
epistemological considerations. Williamson 2023b responds that the pre-​theoretic 
appeal of the tolerance appeal extends to the necessitated tolerance principle, be-
cause it does not depend on thinking of the cases as actual, and is best explained 
as deriving from the persistence heuristic. Similarly, the appeal of the crucial prem-
ises in Salmón’s anti-​S4 reasoning is easily explained as deriving from the persist-
ence heuristic. When an independently attested heuristic validates an assumption,  
explaining the latter’s pre-​theoretic appeal in some other way is typically ill-​motivated. 
Incidentally, although the persistence heuristic does not figure in the case for an 
epistemicist account of vagueness in Williamson 1994, our reliance on it supports my  
approach there.
	 3	 See Eklund 2002 for an account of how principles can be ‘analytic’ without being  
true.
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1.4  The suppositional heuristic for conditionals

The persistence heuristic is general-​purpose. For contrast, 
we now consider a heuristic primarily for the assessment of 
conditionals, expressed by sentences of forms such as ‘If A, 
C’, although it can also be applied to the assessment of generic 
generalizations, as explained below (see Williamson 2020, 
henceforth ‘S&T’, for a book-​length discussion of the heuristic). 
Arguably, it is humans’ primary way of assessing conditionals, 
though not our only one. It is not a new discovery: for example, 
it is closely related to the Ramsey Test, originally described by 
Frank Ramsey, which uses a form of hypothetical updating. But 
its role has been misunderstood, because its heuristic status went 
unrecognized.

Here is Ramsey’s concise description, in a footnote (1929: 143, 
with change of lettering):

If two people are arguing ‘If A will C?’ and are both in doubt as to 
A, they are adding A hypothetically to their stock of knowledge and 
arguing on that basis about C.

A simple, schematic version of the suppositional heuristic is this:

Assess ‘If A, C’ outright as you assess ‘C’ on the supposition ‘A’.

We can see how this works with some examples. Mary has bought 
a ticket in a lottery. The prize is a million pounds. Here are three 
conditionals about it:

(1)	 If Mary’s ticket wins, she will get lots of money.

(2)	 If Mary’s ticket wins, it will lose.

(3)	 If Mary’s ticket wins, she will buy a new house.

To assess (1)-​(3), we first suppose their shared antecedent, ‘Mary’s 
ticket wins’, and then assess their consequents on that supposition.
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Since the prize is lots of money, we accept (1)’s consequent ‘She 
will get lots of money’ on the supposition of (1)’s antecedent ‘Mary’s 
ticket wins’. Using the suppositional heuristic, we therefore accept 
(1) outright.

Since Mary’s ticket winning is inconsistent with its losing, we 
reject (2)’s consequent ‘It will lose’ on the supposition of (2)’s an-
tecedent ‘Mary’s ticket wins’. Using the suppositional heuristic, we 
therefore reject (2) outright.

Since we have no idea of Mary’s priorities, we suspend judgment 
on (3)’s consequent ‘She will buy a new house’ on the supposition of 
(3)’s antecedent ‘Mary’s ticket wins’. Using the suppositional heu-
ristic, we therefore suspend outright judgment on (3).

These predictions fit natural reactions to (1)-​(3). Similarly, as we 
learn more about Mary’s priorities, her buying a new house will look 
more or less likely conditional on her ticket’s winning, and (3) will 
come to seem correspondingly more or less likely outright. There is 
extensive evidence that speakers’ assessments tend to conform to the 
suppositional heuristic (Evans and Over 2004, Douven 2016, S&T).

Often, we need to assess conditionals not outright but on a fur-
ther set of background suppositions, Γ. Strictly speaking, that was 
already happening with our assessments of (1)-​(3), since ‘Mary has 
bought a ticket in a lottery’ and ‘The prize is a million pounds’ re-
ally played the role of background suppositions; we did not believe 
them outright. For these purposes, we need a more general version 
of the suppositional heuristic:

Assess ‘If A, C’ on the suppositions Γ as you assess ‘C’ on the 
suppositions Γ∪{‘A’}.

The original, simpler version corresponds to the special case where 
Γ is the empty set. In more complex reasoning, we often find our-
selves making suppositions within suppositions. For example, 
when we are devising a strategy with multiple choice-​points as 
we confront different contingencies at different stages, we need 
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to consider a tree of branching possibilities. In constructing or 
following a tricky mathematical proof, one typically has to make 
hypotheses in the scope of hypotheses already made. Without the 
generalized suppositional hypothesis, one would be stymied in 
one’s natural attempts to assess conditionals in such situations, but 
that does not happen. In effect, in the outright version of the heu-
ristic, the final verdict on the conditional itself is online, whereas 
the generalized version extends the heuristic to offline cases too.

How does such hypothetical thinking help us? Many of our 
dispositions to form expectations have been calibrated by experi-
ence, our own or our ancestors’, and so encode information about 
the world so experienced. We may need to apply such information 
to a prospective new situation, in advance of encountering it. Is it 
a danger to be avoided or an opportunity to be sought? How can 
we prepare ourselves to encounter it? We imaginatively suppose that 
the situation obtains, and use our expectation-​forming dispositions 
‘offline’ to assess what it may be like and what it may lead to. We can 
then store such information in the convenient form of a declarative 
sentence, as a conditional: ‘If the situation obtains, such-​and-​such 
will happen’. Such reality-​oriented cognitive uses of the imagina-
tion are plausibly central to its evolutionary function (Williamson 
2016e). In short, the suppositional heuristic enables us to use 
connections implicit in our cognitive system to make them explicit 
in a conditional.

One advantage of suppositional thinking is that it is often fea-
sible when truth-​functional thinking is not, because we cannot 
assess the antecedent or consequent separately. I may know that if 
John drops the vase, it will smash, even though I have no idea how 
likely he is to drop the vase, and so no idea how likely it is to sur-
vive. This is an epistemological point, not a semantic one. It does 
not show that ‘if ’ is not truth-​functional. After all, we may verify 
the truth-​functional disjunction ‘Either he will not drop the vase 
or it will smash’ or falsify the truth-​functional conjunction ‘He will 
drop the vase and it will not smash’ by supposing ‘He drops the 
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vase’ and on that basis verifying ‘It will smash’. Just as we can verify 
a disjunction without verifying either disjunct, and we can falsify 
a conjunction without falsifying either conjunct, we can verify a 
conditional without either falsifying its antecedent or verifying its 
consequent. But conditionals invite hypothetical thinking in a way 
that disjunctions and conjunctions do not; conditionals as it were 
ask to be so assessed. To put it another way, hypothetical thinking 
feels like a direct way of assessing a conditional, but an indirect way 
of assessing a conjunction or disjunction. That difference manifests 
the suppositional heuristic’s naturalness for conditionals.

The suppositional heuristic can also be applied to generic generali
zations, such as ‘Tigers are striped’, which we do not treat as refuted 
by an occasional albino tiger. For ‘Ns are F’ can be paraphrased as ‘If 
it’s an N, it’s F’ (‘If it’s a tiger, it’s striped’), where ‘it’ is treated as if it 
referred to an arbitrarily chosen item. One assesses ‘It’s striped’ on 
the supposition ‘It’s a tiger’, which gives the appropriate result. Even 
when the generic is not expressed in conditional form, the suppo-
sitional heuristic is still applicable (S&T: 142–​6). Much of humans’ 
general knowledge is most naturally expressed in such generics.

Of course, many of our general biases and prejudices are also 
most naturally expressed in generics. But that is not the supposi-
tional heuristic’s fault, for it prompts one to accept ‘Ns are F’ only 
if one already has the bias or prejudice, disposing one to accept ‘It’s 
F’ on the supposition ‘It’s an N’. What the heuristic does is to enable 
one to make one’s implicit bias or prejudice explicit in a conditional 
or a generic generalization. The heuristic can hardly be expected to 
do better than the underlying cognitive dispositions—​its role is to 
use them, not to filter the good ones from the bad. Although well-​
intentioned proposals have occasionally been made to ban the ut-
terance of generics, the likely effect of such a ban would be to force 
the biases and prejudices underground, while doing the same to 
most of ordinary humans’ general knowledge of the natural and so-
cial world, very little of which consists in exceptionless universal 
generalizations.
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Despite all its virtues and benefits, the suppositional heuristic 
is inconsistent, both in itself and with uncontroversial background 
knowledge. This can be shown in various ways.

One route to inconsistency goes via graded attitudes. Let Prob(X | Y)  
be the probability (in any relevant sense) of X conditional on Y, and 
A * C formalize ‘If A, C’. Applying the simple version of the suppo-
sitional heuristic gives the equation Prob(A * C) =​ Prob(C | A), the 
identification of the probability of the conditional with the corre-
sponding conditional probability, as proposed by various authors 
(Jeffrey 1964, Ellis 1969, Stalnaker 1970). For Prob(A * C) is the 
probabilistic assessment of ‘If A, C’, while the conditional proba-
bility Prob(C | A) is the probabilistic assessment of C on the suppo-
sition A, that is, with all but the A-​possibilities excluded. The same 
connection holds for the generalized version of the suppositional 
heuristic. Let B be the conjunction of the background suppositions. 
Then applying the generalized heuristic to assignments of proba-
bility results in the equation Prob(A * C | B) =​ Prob(C | A ∧ B), 
which is in effect the previous equation conditionalized on B. This 
is the generalized version of the identification of the probability of 
a conditional with the corresponding conditional probability. For 
Prob(A * C | B) is the probabilistic assessment of ‘If A, C’ on the 
supposition B, while Prob(C | A ∧ B) is the probabilistic assessment 
of C on the suppositions A and B. The generalized equation feels 
very natural, thanks to the suppositional heuristic, but a version of 
an argument originally devised by David Lewis shows the equation 
to imply that no three mutually exclusive possibilities have nonzero 
probability (Lewis 1976, S&T: 42–​3). That is an absurdly restrictive 
constraint: when a die is thrown, there are six mutually exclusive 
outcomes, each with probability 1/​6. Attempts to find a loophole 
in Lewis’s argument all founder when applied to the corresponding 
argument for the generalized suppositional heuristic; it is simply a 
mathematical result.

Much ingenuity has been spent on finding subtle restrictions or 
complications of the equation to get around Lewis’s result. For a 
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heuristic, that is exactly the wrong reaction. The heuristic’s utility 
depends on its unrestricted simplicity. No subtle restrictions or 
complications are baked in. Of course, philosophers can seek con-
sistent semantic approximations to the generalized probabilistic 
identity, but the identity is just one manifestation of a more general 
heuristic, which has non-​probabilistic manifestations too. Treating 
the probabilistic case in isolation is arbitrary.

Another proof of the heuristic’s inconsistency does not even re-
quire the assumption of three mutually exclusive possibilities. It is 
worth sketching to give an idea of what is going on (S&T: 37–​42 
presents the proof in more detail).

First, we apply the generalized heuristic to assessments of de-
ductive entailment. This is like the special case of the probabilistic 
equation for probability 1, the principle that Prob(A * C | B) =​ 1 
if and only if Prob(C | B ∧ A) =​ 1, but without the mathematical 
complications that arise for probabilities conditional on a hypoth-
esis whose probability is 0 (when the standard ratio definition of 
the conditional probability, Prob(X | Y) as Prob(X)/​Prob(X ∧ Y), 
involves division by 0). The result can be formalized as the equiv-
alence of Γ  A * C with Γ∪{A}  C, where  is interpreted as de-
ductive entailment. That equivalence amounts to the combined 
rules for a standard conditional in a standard system of natural de-
duction: the implication from Γ  A * C to Γ∪{A}  C is in effect 
modus ponens (the conditional elimination rule), while the impli-
cation from Γ∪{A}  C to Γ  A * C is just conditional proof (the 
conditional introduction rule). These rules can be shown to make * 
equivalent to the material (truth-​functional) conditional. So far so 
good, at least for friends of the material reading of ‘if ’.

The trouble is that we can also apply the generalized heuristic 
to assessments of deductive incompatibility. This is like the special 
case of the probabilistic equation for probability 0, the principle 
that Prob(A * C | B) =​ 0 if and only if Prob(C | A ∧ B) =​ 0, but again 
without the complications arising for probabilities conditional on 
a hypothesis of probability 0. The result can be formalized as the 
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equivalence of Γ ¬ A * C with Γ∪{A} ¬ C, where ¬ is interpreted 
as deductive incompatibility. Since being deductively incompat-
ible with something is equivalent to deductively entailing its nega-
tion, in effect Γ  ¬(A * C) is equivalent to Γ∪{A}  ¬C. That can 
be shown to make ¬(A * C) equivalent to the negated conjunction  
¬(A ∧ C), which in turn makes * equivalent to conjunction. But * 
cannot be simultaneously equivalent to both the material condi-
tional and conjunction, since any material conditional with a false 
antecedent is true, whereas any conjunction with a false conjunct 
is false. In brief, two legitimate special cases of the heuristic force 
mutually incompatible readings on natural language conditionals.

Human reliance on the inconsistent suppositional heuristic in 
assessing conditionals helps explain why their semantics has puz-
zled logicians for over two millennia, on and off. The issue was 
so controversial in Alexandria during the third century bce that 
the poet Callimachus wrote, ‘Even the crows on the roof-​tops 
are cawing about which conditionals are true’ (Mates 1949: 234). 
Although some applications of the heuristic require the material 
reading, using the heuristic we reject (2) above (‘If Mary’s ticket 
wins, it will lose’), even though it is almost certainly true on the 
material reading, since its antecedent is almost certainly false. More 
generally, when A is highly improbable or C highly probable, and 
therefore the material conditional A → C is also highly probable, C 
can still be highly improbable conditional on A, so by applying the 
suppositional heuristic one judges ‘If A, C’ highly improbable. In 
effect, the suppositional heuristic is responsible for the ‘paradoxes’ 
of material implication. Since the heuristic is inconsistent, it will 
generate apparent counterexamples to any proposed interpretation 
of a natural language conditional.

How can the suppositional heuristic be useful, given its incon-
sistency? How has it survived the pressures of evolution? The an-
swer is much less straightforward than for the persistence heuristic.

An illuminating case to start with is the practice of mathemat-
ical proof. Mathematicians write their proofs in a framework of 
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natural language, afforced with lots of mathematical notation and 
diagrams, not in some purely formal language—​as one can see 
by glancing at the pages of mathematical journals. In particular, 
mathematicians reason with natural language conditionals such 
as ‘if ’; they receive no special training in how to use them math-
ematically, no special explanations or warnings. Nevertheless, to a 
good approximation, their reasoning with ‘if ’ fits standard natural 
deduction rules for the material conditional—​modus ponens and 
conditional proof—​just as in the special case of the heuristic for de-
ductive entailment above. That is why, as often noted, ‘if ’ can be 
seamlessly read in mathematical texts as a material conditional.

Still, since mathematics seems to press our deductive capacity 
to the utmost, why does the inconsistency between applying the 
heuristic to deductive entailment and applying it to deductive in-
compatibility never surface in mathematics? For example, let A be 
an implicitly inconsistent mathematical hypothesis. Since A de-
ductively entails any mathematical conclusion C, one can use the 
heuristic to establish ‘If A, C’ outright. Since C is also deductively 
incompatible with A, one can also use the heuristic to refute ‘If A, 
C’ outright. That would make mathematics itself inconsistent. 
Obviously, no such paradox arises in mathematical practice. The 
reason is that refutability is simply identified with provability of the 
negation, rather than being treated as an independent form of as-
sessment. In effect, mathematical proofs work with acceptance as 
the only operative mode of assessment. Near enough the only way an 
unembedded sentence occurs in a mathematical proof is as proved 
from—​deductively entailed by—​the set of relevant suppositions. In 
limit cases, that set is either empty or just the singleton of the sen-
tence itself (in the speech act of supposing it). To that extent, the 
standard logical framework of mathematical proof is just like that of 
a natural deduction system. In such a setting, a material reading of 
‘if ’ is the only one to validate the suppositional heuristic.

The primacy of acceptance over rejection in mathematical practice 
may be rooted in a more general pattern of human thought: to register 
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rejection of ‘A’ by accepting ‘Not A’, replacing a negative attitude to a 
positive sentence by a positive attitude to its negation. ‘Not A’ may 
then in turn be fleshed out in more positive terms (on the psychology 
of negation, see Kaup, Zwaan, and Lüdtke 2007). If the default atti-
tude to a sentence occurring in inner speech is acceptance, this would 
tend to avoid mental clutter, by reducing the need for special attitude-​
markers. Such a cognitive tendency would be efficient for both out-
right attitudes and attitudes under suppositions. It would set one up 
to apply the suppositional heuristic to acceptance, for which it gives 
good results. That would help explain why the heuristic’s inconsist-
ency causes so little trouble in practice, in mathematics or elsewhere, 
without any special training. Although it would not strictly resolve the 
inconsistencies lurking in the heuristic, especially as applied to proba-
bilistic assessments, it would help limit the damage.

The effect of the suppositional heuristic is also modified by the 
generic practice of accepting conditionals preserved by memory or 
communicated by testimony, without reapplying the suppositional 
test in the new epistemic context. For example, when I assess the 
opposite conditionals ‘If A, C’ and ‘If A, not C’ by the suppositional 
heuristic, I do not accept both, because I do not accept both the 
contradictories ‘C’ and ‘Not C’ on the supposition ‘A’ (when ‘A’ is 
consistent). But sometimes I may rationally accept ‘If A, C’ from 
one trustworthy source while also accepting ‘If A, not C’ from an-
other trustworthy source; I then conclude ‘Not A’. Perhaps each 
trustworthy source has direct access to information to which nei-
ther I nor the other trustworthy source has direct access, and both 
trustworthy sources used the suppositional heuristic.4

	 4	 S&T: 89–​102 discusses such cases in detail. Incidentally, the centrepiece of Daniel 
Rothschild’s critique of S&T is a lengthy argument against that account of conditional 
testimony (Rothschild 2023: 221–​6). At the decisive point, he plausibly claims that ‘di-
rect expressions of conditional probabilities might behave as strangely as assertions 
of conditionals’, and concludes ‘these cases do not provide a good reason to pull apart 
conditionals from expressions of conditional probabilities’ (Rothschild 2023: 226). But 
one obvious reason why direct expressions of conditional probabilities might behave 
as strangely as assertions of conditionals in the relevant cases (where they are made by 
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Once one takes into account the overall practice of using 
conditionals to encode and transfer information, one can argue 
that the information stably associated with a conditional is simply 
that of the material reading, outside mathematics as well as inside.

The point is not obvious, for the suppositional heuristic often 
grossly underestimates the probability of a conditional on its ma-
terial reading. For example, the heuristic assigns probability zero 
to the conditional (1) above, ‘If Mary’s ticket wins, it will lose’, since 
the consequent is inconsistent with the antecedent and so has prob-
ability zero conditional on the latter. That fits the strong unreflective 
impression that the conditional is idiotic, and the strong unreflec-
tive inclination, when asked ‘What is the chance that if Mary’s ticket 
wins, it will lose?’, to answer ‘None’. But the material reading makes 
the conditional almost certainly true, since its antecedent is almost 
certainly false, and a material conditional with a false antecedent is 
true. In isolation, such cases look like decisive counterexamples to 
the material reading of ‘if ’. But that attitude is no longer adequate 
once one realizes that the unreflective judgments are the outputs 
of an inconsistent heuristic. In those circumstances, we cannot rely 
on the standard methodology of requiring a semantics for the con-
ditional to vindicate all normal patterns of speakers’ unreflective 
judgments.

a trusted expert) is that, confronted with the authoritative but forbiddingly technical-​
sounding claim ‘My conditional probability for C on A is very high’, a natural way to 
extract something useful from it about the relation of A to C is to think something like 
‘That’s just his way of communicating that if A then C’. How we should directly update 
our conditional probabilities on information about two experts’ conditional probabilities 
is quite unobvious, even to probabilistic epistemologists. Pre-​theoretically, we are much 
more used to working with conditionals than with explicit conditional probabilities. 
Similarly, when an expert meteorologist says ‘The probability on my current evidence 
that it will rain is very high’, we may cut to the chase and treat him as having said (with 
professional caution) that it will rain, though we are under no illusion that the literal 
truth-​conditions are the same. Comparisons with explicit statements about probabilities 
pose no threat to the argument of S&T. Significantly, Rothschild rejects my appeal to 
heuristics without providing any alternative account to explain how language users as-
certain whether sentences’ truth-​conditions obtain in specific hypothetical cases. This 
follows a more general practice in semantics of treating the application of semantics to 
hypothetical cases as in effect epistemically transparent to language users.
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We may have to be content with a less direct connection between 
semantics and heuristics. For example, when we treat the condi-
tional probability Prob(C | A) as an estimate of the probability of 
the conditional on its material reading, Prob(A → C), it is often 
too low, but never too high: in that sense, the heuristic may make 
us trust too little, but will not make us trust too much. More de-
manding truth-​conditions for the conditional lose that advantage, 
by sometimes making the heuristic overestimate its probability; 
less demanding truth-​conditions make the conditional unneces-
sarily uninformative, given the heuristic. Thus the material truth-​
conditions make conditionals as informative as they can be, 
compatibly with preventing the heuristic from overestimating their 
probability. Such a useful connection between the heuristic and the 
truth-​conditions provides further confirmation of the overall pic-
ture (S&T: 103–​10).

Being too cautious with conditionals may be less costly than 
not being cautious enough. After all, on the present view, the 
point of conditionals is not to provide access to a special kind 
of information but rather to provide a special kind of access to 
information. For example, on the material reading, ‘If Mary’s 
ticket wins, it will lose’ has the same truth-​condition as ‘Mary’s 
ticket will either lose or not win’; although we cannot access the 
high probability of that condition’s obtaining via the supposi-
tional heuristic, we can access it via the known high probability 
of Mary’s ticket losing. As already noted, suppositional thinking 
comes into its own with conditionals like ‘If the vase is dropped, 
it will break’. Even though it has the same truth condition as ‘The 
vase will either break or not be dropped’, we may be unable to ac-
cess the high probability of the condition’s obtaining via the sep-
arate probabilities of the disjuncts, because we have no idea how 
to estimate the latter probabilities. Instead, we can apply the sup-
positional heuristic, since we can access the high probability of 
the vase’s breaking conditional on its being dropped, through an 
imaginative exercise constrained by our background knowledge. 
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The suppositional heuristic’s limitations are a small price to pay 
for its distinctive benefits.5

1.5  Disquotation and heuristics for  
belief ascription

Here is an elementary speech exchange between two children:

John:	 I’m taller than you.
Janet:	 That’s not true! I’m taller than you.

We might articulate Janet’s underlying thought process as an inner 
monologue like this:

Janet:	� John said ‘I’m taller than you’. He said that he’s taller than 
me. But I’m taller than him, so he’s not taller than me. So 
what he said is not true.

	 5	 Care is needed in applying the suppositional heuristic to conditionals involving 
descriptions of cognitive status. For example, ‘If Elvis lives, it is surprising that he lives’ 
has a true reading, whereas ‘It is surprising that if Elvis lives, he lives’ has no true reading. 
This may look like a case where we are unwilling to apply the heuristic. But that is a con-
fusion. The heuristic tells us to assess ‘If A, C’ as surprising just when we assess C as sur-
prising on the supposition A: in particular, to assess ‘If Elvis lives, he lives’ as surprising 
just when we assess ‘He lives’ as surprising on the supposition ‘Elvis lives’. Naturally, we 
assess ‘If Elvis lives, he lives’ as unsurprising, and ‘He lives’ as unsurprising on the suppo-
sition ‘Elvis lives’. As usual, the latter involves an ex post assessment of ‘He lives’, already 
informed by the supposition, not an ex ante uninformed assessment. We can record our 
assessment by saying truly ‘If Elvis lives, it is not surprising that he lives’, with ‘surprising’ 
read ex post, in a context already informed by the antecedent. That the same sentence 
can also read as false with ‘surprising’ understood ex ante is irrelevant. The point comes 
out clearly when one uses the parenthetical ‘surprisingly’ in place of the sentential oper-
ator ‘it is surprising that’: there is little difference between ‘If Elvis lives, surprisingly he 
lives’ and ‘Surprisingly, if Elvis lives, he lives’; in both, the primary propositional content 
is trivially true, while the secondary parenthetical comment on its cognitive status is 
obviously false. Of course, we accept ‘If Elvis lives, it is surprising that he lives’ read ex 
ante, but that just corresponds to accepting ‘It is surprising that he lives’ read ex ante on 
the supposition ‘Elvis lives’, again in line with the suppositional heuristic. Similar points 
apply to explicitly probabilistic operators such as ‘the probability is less than 1% that’, 
where one must be careful to distinguish between prior and posterior probabilities.
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In passing from the internal direct speech report ‘John said “I’m 
taller than you” ’ to the internal indirect speech report ‘He said that 
he’s taller than me’, Janet unreflectively replaces John’s pronouns ‘I’ 
(first-​person) and ‘you’ (second-​person) by her ‘he’ (third-​person) 
and ‘me’ (first-​person); she also replaces the name ‘John’ by ‘he’. 
In passing from the thought ‘I’m taller than him’ to the speech 
addressed to John, ‘I’m taller than you’, she unreflectively replaces 
the third-​person pronoun ‘him’ by the second-​person pronoun ‘you’. 
All these effortless replacements are to preserve reference and con-
versational appropriateness—​though Janet’s use in inner speech of 
the third-​person rather than the second-​person in referring to John 
suggests that she is keeping her psychological distance from him. 
By contrast, the words ‘taller than’ are preserved verbatim from the 
direct speech report to the indirect speech report, as is the present 
tense of the verb from ‘I’m’ (=​ ‘I am’) to ‘he’s’ (=​ ‘he is’) rather than 
‘he was’, in effect a case of the persistence heuristic, since the speech 
reports themselves are past tense (‘said’, not ‘says’).

In arriving at the indirect speech report, Janet’s default is to repeat 
John’s words (homophonic disquotation), while fluently adjusting to 
the context-​sensitivity of pronouns. Reasonably enough, she does not 
even consider the possibility that John means something different by 
‘taller’ from what she means. Counterfactually, if John had a notorious 
habit of using words as if they meant the opposite of what they in fact 
do, her knowledge of his bad habit might have inhibited the default’s 
operation, and she might have reacted differently. Homophonic 
disquotation is the standard heuristic for indirect speech reports, 
both in speech and in verbalized thought, but it is modified more or 
less automatically in familiar cases of context-​sensitivity, and it can 
also be modified more reflectively in light of special circumstances. 
Homophonic disquotation, suitably modified, can also be extended 
to refusals to say: for example, someone who refuses to say ‘Abortion is 
wrong’ may be reported as refusing to say that abortion is wrong.

We often need the indirect speech report in order to assess 
others’ statements. For instance, Janet obviously cannot just assess 
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the sentence type ‘I’m taller than you’, since she addresses that very 
sentence back to John in rejecting his use of it. Rather, she assesses 
what John said. In doing so, her implicit reasoning is something  
like this:

(1)	 John said that he’s taller than me

(2)	 What John said =​ that he’s taller than me

(3)	 He’s not taller than me

(4)	 That he’s taller than me is true if and only if he’s taller than me

(5)	 What John said is true if and only if he’s taller than me

(6)	 What John said is not true

Here (1) is just the indirect speech report, which (2) reworks in 
a context where nothing else John said is relevant. Line (3) states 
something Janet knows or believes about John’s height compared 
to hers. Line (4) is just an instance of a standard logical schema for 
propositional truth, which does not involve disquotation, since 
‘that’ is not a device for quotation:

(T) That P is true if and only if P

Principles not unlike (T) can already be found in Plato’s Sophist 
and Aristotle’s Metaphysics. Line (5) follows from (2) and (4) by 
the logic of identity (Leibniz’s law), since (2) licenses substituting 
‘what John said’ for ‘that he’s taller than me’ in (4). The conclusion 
(6) follows from (3) and (5) by modus tollens for the biconditional 
(using its left-​to-​right direction), a standard principle of proposi-
tional logic.

Plato and Aristotle pair their principles about truth with corre-
sponding principles about falsity not unlike (F):

(F) That P is false if and only if not-​P
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The instance of (F) corresponding to (4) is (4*):

(4*) That he’s taller than me is false if and only if he’s not taller 
than me

Just as Janet can derive (5) from (2) and (4), she can derive (5*) 
from (2) and (4*):

(5*) What John said is false if and only if he’s not taller than me

The conclusion (6*) follows from (3) and (5*) by modus ponens 
for the biconditional (using its right-​to-​left direction), another 
standard principle of propositional logic:

(6*) What John said is false

Unless Janet suspects that John is insincere, she may well con-
clude that what he thinks, as well as what he said, is false, and not 
true. She may go straight from the indirect speech report ‘He said 
that he’s taller than me’ to the belief ascription ‘He thinks that he’s 
taller than me’ (‘think’ is the usual term in ordinary English where 
philosophers say ‘believe’; they are near-​synonyms in this context). 
In effect, Janet uses what someone says as a heuristic for what they 
believe. The default assumption is sincerity: if someone says that P, 
they believe that P. Call that the sincerity heuristic.

What about the converse principle, a default assumption of non-​
reticence, that if someone believes that P, they say that P (when the 
question arises)? If they say that not-​P, by the default assumption 
of sincerity, they believe that not-​P, and so do not also believe that 
P, unless they are inconsistent. But if they say neither that P nor 
that not-​P, can we assume by default that they have no belief either 
way? Obviously not, when the question whether P did not even 
arise in the conversation. But if they positively refuse to say that P, 
when the question does arise, a reasonable default assumption is 
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that they lack the belief that P. As usual, the default can be inhib-
ited: for instance, when the matter is confidential, or the speaker 
did not understand the question, or was unable to speak. Call that 
the non-​reticence heuristic.

One can get from a direct speech report to a belief ascription by 
first applying the (suitably modified) homophonic disquotation 
heuristic and then applying the sincerity heuristic to the result. 
This can lead to Frege puzzles about co-​referential terms such as 
‘Hesperus’ and ‘Phosphorus’.

For example, imagine this speech:

	NN:	 Some people confuse Mike Brearley, the former captain of 
the England cricket team, with J. M. Brearley, the former lec-
turer at Newcastle University. They are not the same person. 
J. M. Brearley was once a professional philosopher. Mike 
Brearley was never a professional philosopher.

NN is mistaken. Mike Brearley, the former captain of the England 
cricket team, is J. M. Brearley, the former lecturer in philosophy at 
Newcastle University.

Imagine Brearley overhearing NN’s speech.
When NN says ‘J. M. Brearley was once a professional philos-

opher’, Brearley can use the homophonic disquotational heuristic 
to make the indirect speech report ‘NN said that J. M. Brearley 
was once a professional philosopher’, but normal conversational 
standards for the use of pronouns also allow him to report ‘NN said 
that I was once a professional philosopher’. Since NN’s sincerity is 
not in question, Brearley then applies the sincerity heuristic to infer 
‘NN believes that I was once a professional philosopher’.

When NN says ‘Mike Brearley was never a professional philos-
opher’, Brearley can use the same heuristic to report ‘NN said that 
Mike Brearley was never a professional philosopher’, but normal 
conversational standards for the use of pronouns also allow him 
to report ‘NN said that I was never a professional philosopher’. By 
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the sincerity heuristic again, Brearley infers ‘NN believes that I was 
never a professional philosopher’.

Putting the pieces together, Brearley ends up concluding ‘NN 
believes both that I was never a professional philosopher and that 
I was once a professional philosopher’, thereby accusing NN of 
having mutually contradictory beliefs. Yet NN may be a leading 
classical logician, with a militant aversion to inconsistency.

In that respect, the threatened contradiction is in NN’s beliefs. 
But contradiction also threatens Brearley’s own beliefs, by the 
non-​reticence heuristic. For NN is far from reticent, and he clearly 
refuses to say ‘Mike Brearley was once a professional philosopher’. 
Thus, by the homophonic disquotational heuristic, Brearley can re-
port ‘NN refuses to say that Mike Brearley was once a professional 
philosopher’, but normal conversational standards for the use of 
pronouns also allow him to report ‘NN refuses to say that I was 
once a professional philosopher’. Brearley then applies the non-​
reticence heuristic to conclude ‘NN does not believe that I was once 
a professional philosopher’. But, as seen above, Brearley has already 
concluded ‘NN believes that I was once a professional philoso-
pher’. The threatened contradiction is now in Brearley’s own beliefs 
(about NN’s beliefs), not just in NN’s beliefs.

Of course, there is a long history of trying all sorts of ingenious 
strategies to resolve the inconsistencies, from Frege’s distinction 
between sense and reference to contemporary contextualist ac-
counts of the implicit constraints on the guises or modes of pres-
entation of the relevant objects under which the subject must 
conceive them in taking the putative attitude, for the attitude as-
cription to count as true. But when Janet complains to a friend ‘John 
thinks that he’s taller than me’, she does not seem to be implying 
that, in so doing, John thinks of her in some way relevantly similar 
to the way in which she thinks of herself, or anything of the kind; 
the issue of the guise under which John thinks of her seems not to 
arise at all. Naturally, one can imagine deviant cases where John 
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thinks of her in some surprisingly convoluted way, but most things 
we say can be true in surprising ways. Rather than assume that 
some elaborate semantic apparatus is needed to explain the puzzle 
cases, we should explore the hypothesis that they are just predict-
able outcomes of our fallible heuristics for attitude ascriptions, as 
the Brearley example illustrates. That may be the right moral to 
draw from Saul Kripke’s article ‘A Puzzle about Belief ’ (1979), even 
though it is probably not the one he intended—​what he seems to 
treat as an incoherence in the very concept of belief may be better 
understood as manifesting the inevitable limits of some of our or-
dinary, useful heuristics for ascribing belief (see chapter 4 for more 
discussion).

The sincerity and non-​reticence heuristics are obviously spe-
cific to belief and do not generalize in any straightforward way to 
other propositional attitudes, such as hope, fear, and intention. 
One would expect the human capacity for what psychologists 
call ‘mindreading’ to comprise heuristics for many different such 
attitudes. Furthermore, the sincerity and non-​reticence heuristics 
are specifically based on speech behaviour. Yet we also apply our 
mindreading capacity to ascribe propositional attitudes, including 
beliefs, to pre-​linguistic and non-​linguistic creatures, such as very 
young children and non-​human animals, often thereby explaining 
their behaviour much better than we could if we refrained from 
ascribing such attitudes to them. We may therefore need other 
mindreading heuristics to operate on non-​linguistic behaviour.

How far can all these mindreading heuristics be unified? After 
all, linguistic and non-​linguistic behaviour are not totally inde-
pendent of each other, and propositional attitudes are interrelated 
in various ways: hopes and fears are connected to beliefs about the 
probabilities of good and bad outcomes, and intentions to beliefs 
about what one will do. To what extent different mindreading 
heuristics can all be understood as applications of one more general 
mindreading heuristic is an open question.
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One should not assume that the default is always not to ascribe 
an attitude, in the absence of positive behavioural evidence—​such 
as speech—​for ascribing it. In particular, for the central attitude 
of knowledge, the default may be the other way round, to ascribe 
knowledge of truths unless there is some specific reason not to. 
For the most efficient cognitive policy may be to treat the world as 
by default open to view for all potential knowers, and then track 
specific obstacles to cognitive access. Metaphorically, if each of 
us carries around a mental map of the world in our head, I don’t 
want to carry around mental maps of everyone else’s mental maps, 
and so on ad infinitum. It would be easier just to carry around one 
mental map, mark on it where others are, and make further requi-
site adjustments on that basis in more or less systematic ways, or at 
worst ad hoc, rather than treating other minds as by default blank 
slates. With such an open-​world heuristic, we will ascribe plenty 
of knowledge to creatures who exhibit no speech-​like behaviour at 
all (Williamson forthcoming-​b, section 8). Given that knowledge is 
treated as entailing belief, we will ascribe plenty of beliefs to them 
too—​at least when the occasion arises, since there is most point in 
attributing belief when we are not willing to attribute knowledge. 
Thus several more or less independent heuristics or sub-​heuristics 
can combine, or even compete, in ascribing the presence or absence 
of the same attitude to the same subject at the same time. The re-
sult is not ‘conceptual incoherence’ but just what one might expect 
when several methods or sources of evidence are available for an-
swering the same question.

We have seen how homophonic disquotational principles for 
the ascription of belief generate paradoxes of belief. Notoriously, 
and for related reasons, homophonic disquotational principles 
for the ascription of truth and falsity generate Liar-​like semantic 
paradoxes. From the present perspective, such paradoxes are ev-
idence that an underlying heuristic is at work. Although (T) and 
(F) are not strictly disquotational themselves, they are still associ-
ated with versions of the Liar paradox.
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For example, I say ‘What I’m saying is not true’. The corresponding 
first-​person present-​tense indirect speech report is (7) (which I can 
think rather than say):

(7) I’m saying that what I’m saying is not true

In a context where nothing else I say is relevant, I can rework (7) as (8), 
just as Janet could rework her indirect speech report (1) as (2) above:

(8) What I’m saying =​ that what I’m saying is not true

The relevant instance of (T) is (9):

(9) That what I’m saying is not true is true if and only if what 
I’m saying is not true

Just as Janet could derive (5) from (2) and (4) above by the logic of 
identity, so I can derive (10) from (8) and (9), substituting ‘what I’m 
saying’ for ‘that what I’m saying is not true’ in (9):

(10) What I’m saying is true if and only if what I’m saying is 
not true

But (10) is a contradiction, since it is of the form ‘P if and only if 
not-​P’, and so cannot be true, given classical logic.

In the analogous paradox for (F), I say ‘What I’m saying is false’. 
The relevant indirect speech report is (7*):

(7*) I’m saying that what I’m saying is false

In a context where nothing else I say is relevant, I can rework (7*) 
as (8*):

(8*) What I’m saying =​ that what I’m saying is false
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The relevant instance of (F) is (9*):

(9*) That what I’m saying is false is false if and only if what I’m 
saying is not false

In the same way as before, I can derive (10*) from (8*) and (9*), 
substituting ‘what I’m saying’ for ‘that what I’m saying is false’ in (9*):

(10*) What I’m saying is false if and only if what I’m saying is 
not false

But (10*) is another contradiction, since it too is of the form ‘P if 
and only if not-​P’.

These paradoxes have been taken to warrant revision of clas-
sical logic, in particular by accepting some instances of ‘P if and 
only if not-​P’. From the present perspective, such drastic reactions 
look methodologically perverse. There is a far more obvious sus-
pect: the homophonic disquotational heuristic for speech reports. 
We already know that it is only a heuristic, as the elementary case 
of pronouns and other indexicals makes clear. With the indirect 
speech reports (7) and (7*), the problem is not with the personal 
pronoun ‘I’. Rather, the natural explanation is that in uttering the 
sentence ‘What I’m saying is not true’ or ‘What I’m saying is false’ in 
the envisaged contexts, I fail altogether to say that something is the 
case. No positive indirect speech report at all is appropriate. Such 
failures may be initially surprising, but they violate no law of logic. 
Since (7) and (7*) are to be rejected, the paradoxical arguments do 
not even get started.

A natural objection is that the underlying problem does not re-
ally depend on indirect speech reports, because it still manifests in 
direct speech reports such as (7D) and (7*D):

(7D) I’m uttering ‘What I’m uttering is not true’

(7*D) I’m uttering ‘What I’m uttering is false’
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Here ‘utter’ is used in place of ‘say’ to indicate that a relation to 
sentences rather than to propositions is in play. What is uttered is a 
sentence. So understood, (7D) and (7*D) are much harder to deny 
than (7) and (7*). Where no other utterances are relevant, we then 
have the required equations:

(8D) What I’m uttering =​ ‘What I’m uttering is not true’

(8*D) What I’m uttering =​ ‘What I’m uttering is false’

Since the problem now concerns the truth or falsity of sentences, 
it requires appropriately modified analogues of (T) and (F). The 
closest analogues are these familiar disquotational schemata:

(TD) ‘P’ is true if and only if P

(FD) ‘P’ is false if and only if not-​P

The paradoxical arguments can then proceed much as before, with 
quotation marks in place of ‘that’ and ‘utter’ in place of ‘say’.

However, a reason for restricting homophonic disquotational 
indirect speech is also a reason for restricting (TD) and (FD). To 
put it schematically, when in uttering ‘P’ you fail to say that P, you 
cannot be expected to have said something that is true if and only 
if P, or false if and only if not-​P. For instance, when you utter the 
sentence ‘I’m hungry’, you do not say that I’m hungry, so I do not 
expect the sentence as uttered by you to be true if and only if I’m 
hungry, or false if and only if I’m not hungry. More generally, (TD) 
and (FD) should be restricted to contexts where the homophonic 
disquotational schema (D) also holds:

(D) In uttering ‘P’, one says that P.

A gloss is needed, for an actor can utter a declarative sentence on 
stage without asserting that anything is the case, and so in a sense 
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without really saying that anything is the case. For purposes of 
disquotation, we can understand ‘say’ more liberally than that. Such 
non-​assertive utterances will form another case where the sincerity 
heuristic for belief ascription is inhibited.

Of course, when you utter ‘I’m hungry’, you say something that 
is true if and only if you are hungry, and false if and only if you 
are not hungry, for you say that you are hungry. Thus, the proper 
generalizations are something like these non-​homophonic princi-
ples (where s is a sentence):

(TG) In contexts where, in uttering s, one says that P, s is true if 
and only if P

(FG) In contexts where, in uttering s, one says that P, s is false if 
and only if not-​P.

From (TG) and (FG), one can recover the homophonic princi-
ples (TD) and (FD) respectively for contexts where (D) holds. The 
paradoxes are resolved because one cannot recover the relevant 
instances of (TD) and (FD) in the relevant contexts, since (D) fails 
there (see Williamson 1998 and Andjelković and Williamson 2000 
for some relevant discussion). For the sentential as well as the prop-
ositional versions of the paradoxes, the culprit is the homophonic 
disquotational heuristic for indirect reported speech. A similar di-
agnosis applies to versions of the paradoxes for thought rather than 
speech.

Although the specific problems for disquotation differ between 
Frege puzzles and semantic paradoxes, they both manifest its rough-​
and-​ready character. Naturally, much remains to be explored about 
exactly where and why homophonic disquotational speech breaks 
down. In particular, we need to understand better the mechanisms 
of its failure in semantic paradoxes, which may also help explain its 
failures elsewhere. Since we already have decisive independent ev-
idence that homophonic disquotation has merely heuristic status, 
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postulating failures in unrelated principles—​such as those of ele-
mentary propositional logic—​is gratuitous and methodologically 
wrong-​headed.

1.6  The weighing heuristic for reasons

Talk of ‘reasons’ is central to much contemporary debate in 
metaethics and, more generally, metanormativity. It promises to 
unify the practical with the theoretical: there are both reasons for 
action and reasons for belief. The term ‘reasons’ is assumed to be 
intellectually perspicuous enough to serve in the most abstract rea-
soning, yet also securely enough rooted in pre-​philosophical nor-
mative thought and talk to ground what we say in concrete cases. 
There is even a research programme with the slogan ‘Reasons first’, 
which proclaims that the category of reasons is explanatorily fun-
damental (Schroeder 2021).

The use of the word ‘reasons’ in the plural is a reminder that we 
need some way of thinking and talking about combining reasons, 
on pain of being left at a loss when more than one reason bears on 
our decision. For example, in a group debate on whether or not 
to take a certain course of action, each side may present various 
considerations for and against taking that course, and the group 
faces the challenge of combining those considerations and re-
solving them into a decision one way or the other. As a single indi-
vidual, one may carry out a similar process in one’s own head.

We do indeed have such a way of combining reasons, for we often 
speak of ‘weighing reasons’, ‘adding up’ or ‘balancing’ the ‘pros and 
cons’, the ‘reasons for’ and the ‘reasons against’, and of reasons that 
‘outweigh’ other reasons. The metaphor is of a pair of scales, with 
reasons-​for going into one pan, reasons-​against into the other, and 
the decision for or against depending on which pan goes down, 
which up. The metaphor is not inert. It structures our thinking 
about what to do or what is the case, when we think about more 
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than one reason. Without this organizing metaphor, our thought 
about reasons would be in danger of impotence.

The metaphor of weighing reasons is in effect an additive model. 
If you put two lumps of metal into a pan, the added weight is the 
sum of the weight of one lump and the weight of the other. Likewise, 
two reasons-​for add up to a weightier case-​for than either reason-​
for by itself.

Such an additive model has costs as well as benefits. For sometimes 
it gives the wrong result. Here is a simple case. A number labelled  
‘N’ has been chosen from the set {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12},  
by a random draw. You have to guess whether ‘N is even’ or ‘N 
is odd’; if you are right, you win $100, if you are wrong, you lose 
$100. A perfectly trusted and trustworthy informant, X, tells you 
just ‘N is in the set {2, 4, 6, 7}’. X’s testimony is a good reason for 
guessing ‘N is even’, since its probability on X’s testimony is 75%. 
Another perfectly trusted and trustworthy informant, Y, tells you 
just ‘N is in the set {7, 8, 10, 12}’. By parity of reasoning, Y’s tes-
timony is another good reason for guessing ‘N is even’, since its 
probability on Y’s testimony is again 75%. But X’s testimony 
and Y’s testimony together amount to a decisive reason against 
guessing ‘N is even’, since the conjunction of what you learn from 
X’s testimony and what you learn from Y’s testimony entails that 
N is 7. Thus, two good reasons for doing something can together 
make a decisive reason against doing it, contrary to the additive 
model of weighing reasons (see Titelbaum 2019 for more extensive 
discussion of such cases, Nair 2021 for more examples and non-​
additive ways of combining reasons, Schroeder 2008: 32–​4, 125–​6 
on adding up reasons, and more generally Kagan 1988 and Lord 
and Maguire 2016).

Friends of the additive model tend to object to such examples 
along the following lines. When you have just one of the two 
testimonies, it is a reason for guessing ‘N is even’. But once you 
have both testimonies, each of them is a reason against guessing 
‘N is even’, given what else you know. The trouble with such replies 
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is that they effectively abandon the weighing metaphor as a useful 
way of structuring our thinking about how to combine reasons. If 
putting a second lump of metal into one pan of the scales may cause 
both lumps to jump into the other pan, all bets are off. Less met-
aphorically, such replies on behalf of the weighing model presup-
pose that we already have some other way of thinking about how to 
combine reasons, so that we can determine the new strength and 
valence of each reason once it is combined with the other reasons. 
Of course, in examples with a simple probabilistic structure like 
that above, we do have such an alternative structure, because we 
can work with conditional probabilities, as the discussion implic-
itly illustrated. The real work of combining the two testimonies 
was done in the framework of probability theory, not in the frame-
work of reasons theory (if there is such a thing). A serious defence 
of the reasons framework must show how to combine reasons 
within that framework, not by abandoning it. Rendering the addi-
tive model harmless by rendering it impotent does not constitute 
such a serious defence.

Friends of the reasons framework can do better by treating 
the weighing metaphor as a convenient heuristic for combining 
reasons. It assesses the weight of each reason, and which pan it 
goes into, separately, and then combines the results additively. As 
a result, it will sometimes give the wrong answer, as in the example 
above. Nevertheless, its friends can plausibly claim, such examples 
tend to be rather artificial: the additive model may typically give 
the right answer in realistic cases. In many such cases, any assign-
ment of numerical probabilities would be highly artificial, while 
the reasons framework is in much less danger of imposing a false 
precision, and may be psychologically more realistic as a model of 
human thinking.

In fact, there is no exceptionless rule for calculating how much 
a conjunction supports a conclusion in terms of how much its 
conjuncts do, since the latter underdetermines the former. To see 
this, consider a variant case in which X still tells you ‘N is in the 
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set {2, 4, 6, 7}’ but Y tells you ‘N is in the set {2, 4, 6, 9}’. As before, 
the probability of ‘N is even’ is 75% on X’s testimony and 75% on 
Y’s testimony, but now its probability on the combined testimony 
is 100%, not 0%. In that sense, the original problem is insoluble. 
A heuristic is the best we can do.

Failures of the additive model are not just intellectual curiosities. 
They can have practical consequences. The contested term 
‘intersectionality’ may sometimes be used to get at such practically 
important failures of the additive model. For example, in an assess-
ment of reasons for compensating someone for discrimination, if 
the weight of their being a black woman is equated with the sum 
of the weight of their being black and the weight of their being a 
woman, then in some circumstances a serious injustice will be done 
(compare Crenshaw 1989, the seminal text on intersectionality).

Whether the category of reasons is really as useful or as fun-
damental as proponents of the ‘Reasons first’ programme like to 
claim is not a question to be conclusively settled here. Still, one 
may wonder how fundamental the ideology of weighing reasons 
really is. After all, the metaphor makes sense only in a society 
familiar with the mechanism of a balanced scale. Although the 
technology for weighing and balancing is modest, there may not 
have been much need of it under evolutionary conditions. In any 
case, the reasons framework seems much better adapted to the  
regulation of debate than to tracking perception and memory—​
the acquisition and retention of the knowledge that should in-
form the debate. It is a strange child who acquires the category of 
reasons before they acquire the category of knowledge. Indeed, 
having a reason is arguably a matter of knowing the relevant fact, 
so that the ideology of reasons has to be explained in terms of 
knowledge, not the other way round (Hawthorne and Magidor 
2018). But even if the category of reasons does not go very deep 
in the human cognitive system, we still cannot use it properly 
without heuristics to help us determine the results of combining 
reasons.
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1.7  Implications for philosophical methodology

The last four sections presented various ways in which reliance on 
unacknowledged heuristics may have distorted our philosoph-
ical understanding—​in particular, of vagueness, conditionals, be-
lief, truth and falsity, and reasons. Specifically, what look like clear 
counterexamples to philosophical and logical theories may be the 
misleading artefacts of fallible heuristics.

This concern should not be confused with the ‘negative pro-
gram’ characteristic of the early stages of ‘experimental philosophy’, 
which tried to demonstrate by surveys that philosophers’ verdicts 
on hypothetical cases were too sensitive to subjects’ ethnicity or 
gender to be reliable.6 By contrast, many heuristics like those above 
are so general and so useful that they may well turn out to be more 
or less universal features of the human cognitive system and not 
susceptible to significant variation with ethnicity, gender, social 
class, or other such factors. Of course, in the long run, the presence 
or absence of those heuristics in cognition over various human 
populations can and should be tested experimentally. However, 
since none of the heuristics at issue is specifically philosophical—​
each of them is targeted on a general class of cognitive challenges 
that frequently arise in ordinary life—​they will be best investigated 
in the broader setting of cognitive psychology. They do not call 
for a special experimental branch of philosophy, though naturally 
frequent two-​way interaction between philosophically informed 

	 6	 The seminal paper for the negative program was Weinberg, Nichols and Stich 2001, 
of which Nagel 2012 is an effective critique. For further criticism of the negative pro-
gram, see Williamson 2011a and 2016d. Many early results of experimental philosophy 
have turned out not to be repeatable under more rigorous conditions. For instance, after 
more extensive experimentation, early claims that the Gettier ‘intuition’ (that the subject 
of a classic Gettier case lacks knowledge) depends on ethnicity and gender have been 
replaced by the hypothesis that the Gettier ‘intuition’ is part of a humanly universal folk 
epistemology (Machery, Stich, Rose, Chatterjee, Karasawa, Struchiner, Sirker, Usui, and 
Hashimoto 2017). Most contemporary experimental philosophy is not involved in the 
negative program. Sytsma and Buckwalter 2016 is a wide-​ranging recent survey of ex-
perimental philosophy.
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psychologists and psychologically informed philosophers is likely 
to benefit both sides.

How should we react to the discovery that we have been relying 
on fallible heuristics? Don’t panic! After all, sense perception has 
long been known to rely on heuristics whose limitations result in 
perceptual illusions, but it would be melodramatic to conclude that 
we have no perceptual knowledge. Generic sceptical arguments 
from the occurrence of heuristic-​induced errors are no better than 
generic sceptical arguments from the occurrence of errors of other 
kinds. Whatever kind of reliability or safety from error knowledge 
requires, it is local, not global.

We cannot understand all this by treating the heuristic as the 
major premise of a deductive argument, an unrestricted uni-
versal generalization that will inevitably be false and so no basis for 
knowledge, just as we cannot understand perceptual knowledge by 
treating it as based on deductions whose major premise is that per-
ception is perfectly reliable. No such premise is in play; it is neither 
assumed nor needed. Most cognition is not deductive. Like other 
biological processes, it often functions properly even though it is 
capable of functioning improperly.

If a heuristic is humanly universal, or nearly so, it is likely to 
have survived because it is adaptive; in the most straightforward 
case, a heuristic is adaptive because it tends to give correct results 
in normal cases. In particular, we should be wary of drawing pes-
simistic methodological conclusions for philosophy from our reli-
ance on fallible heuristics. The heuristics are not themselves specific 
to philosophy; they underpin much of our thinking in general. 
Since our reliance on them does not warrant generic scepticism, 
assuming it to warrant philosophy-​specific scepticism would be 
arbitrary.

Still, such general reflections do not warrant complacency. We 
should at least ask what improvements on our current philosophical 
methodology might make it less vulnerable to heuristic-​induced 
illusions. That is work for the following chapters. It is not easy, for 
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if we are heuristic-​using creatures, we are probably creatures who 
need to use heuristics. We can sometimes correct their outputs, but 
in correcting them we may well rely on other heuristics, or even 
on other applications of the same heuristic. Nevertheless, method-
ological improvements are feasible, and they will call into question 
some currently fashionable ideas.

The role of sense perception in natural science is a helpful 
precedent here too. Without sense perception, natural science 
is simply impossible. Although scientists use artificial aids such 
as microscopes and telescopes, measuring instruments and 
computers, at some point or other they must be able to see or hear 
or touch at least some of the results. To put it crudely: if you are 
hallucinating, you are in no fit state to do science. Yet human sen-
sory systems are riddled with fallible heuristics. In effect, scientists 
have learnt how to control their reliance on sense perception in ways 
that minimize the risks and costs of misperception. Incidentally, 
they have not done it as many epistemological internalists do, by 
treating subjective perceptual appearances as foundational: such 
appearances are quite unsuitable to play the role of scientific evi-
dence, since they are not open to inter-​subjective checking. Rather, 
they have applied whatever external controls were needed to re-
solve specific problems of misperception as they were identified. 
Something analogous may be possible, and necessary, to control 
the risk of errors induced by the more abstract heuristics prevalent 
in philosophy, such as those above.

Before we turn to ways of controlling the risk, its general na-
ture could do with some further clarification. In discussing the 
reliability or unreliability of heuristics, one typically presupposes 
that their outputs are judgments, classifiable as true or false. The 
heuristic’s degree of reliability may then be identified with the 
objective probability of true outputs conditional on true inputs. 
In practice, reliability is often a more complex matter. If the heu-
ristic is inferential, with premise-​like inputs, then what counts 
is truth-​preservation from inputs to output, rather than just the 
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truth of the output, and the degree of reliability may be identified 
with the relative frequency of true outputs given true inputs. If the 
heuristic’s output is an estimate rather than a judgment, it may be 
assessed on a graded scale of accuracy, rather than on the binary 
distinction between truth and falsity. One may in turn relativize all 
such standards of reliability to specified conditions under which 
the heuristic was applied. And so on. Yet, irrespective of all these 
complications, reliability is still defined in terms of a standard of 
truth or accuracy given quite independently of the heuristic itself. 
More specifically, the heuristic has been assigned no role in deter-
mining the content of the judgments or estimates which it outputs. 
That may look like a bad picture when the heuristic is central to our 
practice of making judgments or estimates with those contents. For 
example, one might take the disquotational heuristics for ascribing 
belief and truth and falsity to be at least partially constitutive of the 
meanings of the words ‘believe’, ‘true’, and ‘false’.

At the opposite extreme, a heuristic—​probably not so-​described—​
may be treated as an ‘analytic’ or ‘conceptual’ connection, quasi-​
definitional of the terms at issue. That may induce a philosophical 
crisis when the heuristic turns out to be inconsistent, at least given 
uncontroversial background knowledge, as with those above: how-
ever important to our lives the practices which involve those terms, 
they suddenly look ‘incoherent’. But, as also emerged in those case 
studies, once the heuristics are properly identified, they are rarely 
promising candidates for ‘analytic’ or ‘conceptual’ status. Not only 
are the heuristics inconsistent, given our background knowledge: 
they fail in straightforward, unpuzzling cases—​especially once  
we strip out the ad hoc apparatus of qualifications added as after
thoughts to disqualify exceptions, with no ‘analytic’ or ‘conceptual’ 
guarantee that no further qualifications will need to be added as 
further exceptions turn up.

On a better, intermediate alternative, heuristics lack ‘analytic’ or 
‘conceptual’ status, but still play a role in determining the meanings 
of the relevant terms. This is at the level of metasemantics, the study 
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of the factors on which the semantics of a language as used by a 
given community supervenes, or at least constitutively depends. 
At that level, something like a principle of charity operates, to 
favour interpretations that maximize the attribution of true 
beliefs or (as I prefer) knowledge to the community, given what-
ever other constraints on interpretation are operative (Williamson 
2007/​2021a, chapter 8). The heuristics used by the community 
or its members belong to the putative supervenience base for the 
metasemantics. They form a significant part of what has to be 
interpreted charitably.

Of course, no community or individual is omniscient, or 
error-​free, and something is very wrong with any metasemantic 
theory that implies otherwise. Inconsistent heuristics merely in-
crease how much ignorance or error must be ascribed. Charitable 
interpretations still do what they can for a much-​used heuristic, 
making it more rather than less reliable, though not perfectly re-
liable. For instance, we saw how the material interpretation of ‘if ’ 
might do that for the suppositional heuristic for assessing con
ditionals. Despite the persistence heuristic’s sorites-​susceptibility, 
it can still exert pressure towards assigning a predicate a convex re-
gion of the relevant similarity space for its extension. Informally, 
the convex closure of a shape is the result of filling in all its holes 
and hollows, and a convex shape is one that is already its own 
convex closure. More formally, a region is convex just in case any 
point directly between two points in the region is itself in the re-
gion. Violations of convexity tend to multiply counter-​instances 
to persistence without necessity, so persistence militates in favour 
of convexity. Of course, the convexity constraint falls far short of 
uniquely determining predicate extensions; typically, the sim-
ilarity space can be partitioned into convex regions in many dif-
ferent ways. Some of those may be eliminated because they violate 
other natural constraints (see Gärdenfors 2000 and Douven and 
Gärdenfors 2020 for more discussion). Still, we have no grounds 
to expect natural constraints to achieve uniqueness: a residual 
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element of happenstance is likely to remain in the determination 
of reference.

One general strategy for charitable interpretation is contex-
tualist: by varying the assignment of reference to a term with 
the context in which it is used, the strategy grants itself the flexi-
bility to count more utterances as knowledgeable, or at least true. 
Contextualist strategies have been applied to all the kinds of case in 
which heuristics like those above are used: vagueness, conditionals, 
ascriptions of belief, truth and falsity, and reasons. However, since 
the heuristics are applicable even within a single context—​which 
contributes to their power and usefulness—​contextualism still 
cannot make them come out perfectly reliable.

Contextualist strategies have their own drawbacks, often 
overlooked. They do poorly when information in verbal form is 
transmitted across contexts through memory and testimony, un-
less agents keep track of the relevant features of all those contexts 
(Williamson 2005). For example, on some contextualist theories 
of belief ascriptions, the truth-​condition of the sentence ‘John 
believed that Cicero was a Roman orator’ varies with which guises 
John has to have believed the proposition that Cicero was a Roman 
orator under for the sentence to be true. Believing the proposition 
under the guise of the sentence ‘Tully was a Roman orator’ may 
count in some contexts but not in others (chapter 4 discusses such 
theories in more detail). Thus, if John loses track of the original set 
of contextually relevant guises, he in effect loses track of the belief 
ascription’s original truth-​conditions, and so is ill-​placed to use 
the stored sentence in a new context, for instance, to pass on in-
formation to someone else. Thus, contextualist strategies open up 
myriads of new error-​possibilities for speakers who do not care-
fully store lots of information about the contexts in which they 
originally acquired linguistically encoded information. Speakers 
unaware of such contextualist features of the semantics of their lan-
guage will be especially liable not to do the hard work of storing all 
that information.
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If we store that information about linguistic contexts in linguistic 
form, an infinite regress threatens. Even if we do not store the infor-
mation in linguistic form, we are still in danger of having to back up 
all semantic memory with episodic memory of contexts, which is 
psychologically quite implausible.

Of course, obviously context-​sensitive terms such as pronouns 
and demonstratives already do impose burdens of adjustment to 
changing contexts, which speakers and hearers usually manage 
to handle, often automatically, but contextualist strategies tend 
to multiply those burdens drastically, with no serious check on 
whether the benefits really outweigh the costs. That going con-
textualist conduces to more charitable interpretation is much less 
clear than it is normally taken to be. In particular, one should not be 
too optimistic about the prospects of making heuristics like those 
above come out much more reliable on a contextualist semantics. 
For their inconsistency was established with respect to the un-
derlying level of content, whereas contextualism is just a doctrine 
about the mapping of form to content. For example, in any given 
context, tolerance principles are false, and the suppositional heu-
ristic is inconsistent. Although contextualists may hope to limit 
how far the inconsistency is manifested in actual speech situations, 
that is likely to involve ad hoc complications. If the contextualist 
can easily model whatever data come in, scientists would tend to 
regard that as a warning sign of bad science, for reasons explained 
in the next chapter.

A possible compromise is to have a default standard for applying 
a term, while permitting contextual inhibition of the default. For 
example, the default comparison class for ‘tall’ would presum-
ably be all humans, not all basketball players. In the absence of 
indicators to the contrary, occurrences of the term in testimony or 
memory would be evaluated according to the default. That would 
ease the practical difficulties in using a context-​sensitive term. By 
contrast, pronouns and demonstratives have no such default ref-
erent. Proposals for a context-​sensitive interpretation need to be 
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explicit on whether they are postulating such a default. If they are, 
the relevant heuristics may still be less than fully reliable on the de-
fault reading.

To sum up, the heuristics on which we often rely in philosophy 
may be very rough indeed. The next chapter will consider some 
methodological consequences of that conclusion.

For the present, we may console ourselves with one reflection. 
Although the role of heuristics in our pre-​theoretical assessments 
of examples makes our lives harder methodologically, because our 
data are less reliable than we thought, it also holds out the prospect 
that true answers to our theoretical questions may often be much 
simpler than we thought, because true, simple answers have already 
been wrongly dismissed on the basis of what are really heuristic-​
generated fool’s counterexamples.
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2
Overfitting and Degrees of Freedom

2.1  Error-​fragility

On the most naïve reading of Karl Popper’s philosophy of science, 
scientific theories are falsifiable but not verifiable. A scientific 
theory can be falsified, for it is a universal generalization, to which 
a particular negative instance, a counterexample, can be observed. 
But the theory cannot be verified, for however many particular 
positive instances are observed, they are all jointly consistent with 
a particular negative instance, which can be observed in the future, 
so they are all jointly consistent with the theory’s negation.

Few contemporary philosophers of science accept that crude pic-
ture. By normal scientific standards, the theory of the circulation of 
blood has been verified. Of course, it has not been verified in the 
sense of having been conclusively proved by the highest conceivable 
standard, but then no scientific theory has ever been falsified either 
in the corresponding sense of having been conclusively refuted by 
the highest conceivable standard. After all, mistakes in observation 
are possible, and sometimes actual—​through misperception and 
misinterpretation, incompetence and deceit, and so on. Scientific 
observation requires skill; things can go wrong. That is why 
scientists want important experiments to be repeated several times, 
preferably by different scientists in different laboratories. The rep-
utation of the scientific team performing the experiment matters 
too—​but not all reputations are deserved.

Imagine a scientific community proceeding as if naïve falsifi
cationism were correct. As soon as someone reports an observa-
tion inconsistent with a scientific theory, the theory is trashed 
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as refuted for all time, and the community never returns to it. If 
such a community ever entertains a correct theory, it is in serious 
danger of sooner or later throwing it out on the basis of a mis-
taken observation, and never returning to it. In the terminology 
of Joshua Alexander and Jonathan Weinberg (2014), such a meth-
odology is error-​fragile. A single error is liable to have catastrophic 
repercussions.

Even if the community raises its standard for accepting an obser-
vation report by demanding repeatability, that does not fully solve 
the problem of error-​fragility. For when an experimental result is 
repeatable, something could still be wrong: the experimental de-
sign itself may be flawed; a crucial systematically interfering factor 
may have been overlooked, may even be unknown to the whole sci-
entific community, so scientists are not measuring correctly what 
they think they are measuring. Deriving testable predictions from a 
scientific theory typically depends on auxiliary hypotheses, too–​for 
instance, about how the experimental apparatus works—​so a false 
prediction may result from falsity in an auxiliary hypothesis rather 
than falsity in the theory under test, as Pierre Duhem pointed out 
long ago.

Naïve falsificationism is inadequate in practice, not just in 
theory. It is a bad methodology, and it is not what scientists do. 
They rarely treat one observation report as refuting a theory. 
Even when no specific error has been identified, an apparent 
counterexample to an accepted theory may be treated as a mere 
anomaly, in something like Thomas Kuhn’s sense, in the expecta-
tion or hope of resolving it eventually, unless an alternative theory 
nicely accommodates both the apparent counterexample and the 
other data (Kuhn 1962).

Of course, mathematics is one area of science where a single 
counterexample does indeed constitute a decisive refutation—​
once it has been proved by normal mathematical standards to 
be a counterexample. Even then, the validity of the proof can 
be contested, and time may be needed for the mathematical 
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community to reach a consensus. In natural science, the methodo-
logical situation is often much messier.

Many contemporary philosophers follow a methodology un-
comfortably close to naïve falsificationism. They use thought 
experiments rather than real-​life experiments, but that does not 
solve the problem of error-​fragility. A philosophical theory is put 
forward, in the form of a necessitated universal generalization. 
The theory—​say, an account of knowledge as justified true belief—​
implies something about a specific possible case—​say, that a Gettier 
case of a justified true belief deduced from a justified false belief 
would be a case of knowledge. Pre-​theoretically, we judge (‘ob-
serve’) that it would not be a case of knowledge. The case is then 
treated as a counterexample to the theory, which is therefore treated 
as refuted. In principle, treating our pre-​theoretic capacity to judge 
what would obtain in thought experiments as a source of knowl-
edge is not inherently problematic, just as treating our capacity to 
observe what obtains in real-​life experiments as a source of knowl-
edge is not inherently problematic.1 But, equally, our pre-​theoretic 
capacity to judge what would obtain in thought experiments is not 
infallible, just as our capacity to observe what obtains in real-​life 
experiments is not infallible. In both natural science and philos-
ophy, our fallibility in classifying examples suffices to make the 
naïve falsificationist methodology problematic, because it offers no 
proper means for identifying our errors and correcting them.

The standard methodology for employing thought experiments 
in philosophy is not maximally naïve, for it does not treat a lone 
philosopher’s verdict on a thought experiment as refuting a philo-
sophical theory. Idiosyncratic errors pose little threat to standard 

	 1	 Chapter 6 of Williamson 2007 explains the legitimate role of thought experiments 
in philosophy as verifying counterfactual conditionals for use as premises in philo-
sophical arguments. Williamson 2021a extends the defence of that account. Chapter 14 
of Williamson 2020 streamlines and strengthens the account by replacing the Lewis-​
Stalnaker semantics for counterfactual conditionals with a simpler semantics on which 
they express contextually restricted strict conditionals.
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philosophical methodology, because the intellectual community 
will usually not adopt them—​unless they are made by a charis-
matic or powerful figure in an intellectual sub-​community with a 
very deferential culture. Normally, a verdict on a thought experi-
ment will be generally accepted in philosophy only if most of those 
whose work it affects find it independently persuasive, without col-
lusion. This means that thought experiments in philosophy are in 
effect required to be repeatable.

One could in principle worry about selection effects, where ac-
ceptance into a philosophical sub-​community depends on sharing 
the received verdicts on some key thought experiments. That may 
indeed happen sometimes. But the overall trend in experimental 
philosophy over recent years has been to find that professional 
philosophers’ verdicts on most thought experiments match the 
verdicts of lay people fairly well, once proper controls are in place 
by the standards of current experimental psychology—​for ex-
ample, to check subjects’ comprehension of the hypothetical sce-
nario (Mortensen and Nagel 2016, Knobe 2021). In crude terms, 
there is increasing evidence that the received verdicts in philosophy 
on thought experiments are mostly the natural human verdicts, ir-
respective of ethnicity and gender. Nevertheless, the natural human 
verdict on a thought experiment is still a human judgment; it is not 
guaranteed to be true.

Chapter 1 explained a potent source of repeatable errors in 
verdicts on thought experiments: humanly universal heuristics. 
Such heuristics have limitations and may even be implicitly in-
consistent, so no interpretation makes all their deliverances true. 
The persistence heuristic lures us into false verdicts on sorites 
series. The suppositional heuristic generates false verdicts on 
conditionals. Disquotational heuristics do likewise in semantic 
paradoxes and Frege puzzles. If we take those verdicts at face value, 
following a naïve falsificationist methodology, we may as a result 
dismiss as refuted true theories of vagueness, conditionals, truth 
and falsity, and propositional attitudes. Merely scrutinizing the 
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alleged counterexamples very hard will not solve the problem, es-
pecially if the scrutiny itself employs the very heuristic in question. 
The problem of erroneous data from thought experiments is not 
just potential; it is actual. Some natural human verdicts on thought 
experiments are false.

The problem is not confined to philosophy. Semantics as a 
branch of linguistics employs a similar methodology. Much of 
its evidence comes from natural human verdicts on sample 
sentences, envisaged as uttered in hypothetical circumstances. 
Those verdicts may be mediated by fallible heuristics rather than 
issuing directly from semantic facts somehow directly available 
to the speaker. Linguists as well as philosophers are interested in 
the semantics of vagueness, conditionals, and propositional at-
titude ascriptions. They face many of the same methodological 
challenges.

The method of hypothetical cases, applied in a naïve falsifi
cationist spirit, faces the problem of error-​fragility in practice, as 
well as in theory, when verdicts on thought experiments result 
from humanly universal heuristics of limited reliability. The scien-
tific analogy is not to a poorly executed experiment giving a single 
false negative, but rather to a repeatable experiment whose design 
ignores a hidden source of systematic error.

The scientific analogy does not support any proposal to abandon 
the method of hypothetical cases in philosophy. On the contrary, 
errors in data from thought experiments should no more motivate 
philosophers to give up using thought experiments than errors 
in data from real-​life experiments motivate natural scientists to 
give up using real-​life experiments. Instead, what the scientific 
analogy supports is the search for controls to mitigate the problem 
by reducing error-​fragility. We cannot realistically hope to pre-
vent errors in the data from ever occurring. What we can realisti-
cally hope for are methods that will enable us both to prevent such 
errors from doing too much damage and eventually to identify 
and correct the errors. In seeking such methods, we should at least 
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consider how the problem of erroneous data is treated in natural 
science.

To be scrupulous, we should note a terminological subtlety. The 
analogy between erroneous data from real-​life experiments and er-
roneous data from thought experiments presupposes that verdicts 
on the latter count as ‘data’ in the scientific sense. A verdict is like an 
attempted measurement of the truth-​value of a proposition about 
the hypothetical scenario, somewhat as quantitative data are like 
attempted measurements of the value of some physical quantity. 
The term ‘data’ in this scientific sense is by no means precise. ‘Data’ 
are sometimes defined as ‘facts’, yet the occurrence of errors in data 
is acknowledged, even though there are no false facts.2 As I will 
use the term ‘data’, some data are indeed false, so data are not facts. 
Hence data need not be evidence, given that nothing true is incon-
sistent with the evidence (Williamson 2000: 200-​202). For present 
purposes, we can think of the data as prima facie evidence.

Of course, thought experiments are by no means our only source 
of evidence in philosophy. On my view, anything we know is part 
of our total available evidence, in philosophy as elsewhere. But for 
present purposes, we can focus on thought experiments as the rele-
vant source of evidence, in developing the analogy between data in 
natural science and data in philosophy. In any case, the best test of 
an analogy is to try it out.

2.2  Data fitting

In considering the error-​fragility of a naïve falsificationist method-
ology, it is natural to focus on the case of a given data point as an ap-
parent counterexample to a given theory. The question is whether 
one can rely on that data point. One may treat error as conceivable, 

	 2	 For quantitative data, ‘correct’ should be qualified by ‘within the specified margin 
for error’.
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though unlikely. But that narrow focus makes the problem look less 
urgent than it really is. For the overall situation is typically that we 
have a large body of data, which we are trying to design a theory to 
fit. Even if each single data point is probably correct, it is often al-
most certain that the whole data set contains at least one incorrect 
data point. In natural science, a given data set may include millions 
of data points. In philosophy, the numbers are obviously much 
smaller, but a branch such as epistemology has still accumulated 
scores of thought experiments, any of which may be used to test a 
given theory. It also has real-​life examples, such as chicken-​sexers, 
who can unreflectively but reliably classify chickens on sight as 
male or female. For simplicity, I will focus on thought experiments. 
In effect, philosophers are often trying to design a theory to fit such 
a body of data. Even if one is legitimately optimistic about the reli-
ability of standard verdicts in philosophical thought experiments, 
it would be very rash to assume that none of the standard verdicts 
is incorrect, either through a heuristic’s inherent limitations or for 
some other reason. In philosophy as well as natural science, a rea-
sonable assumption is that we are trying to design a theory to fit a 
set of data points not all of which are correct.

We cannot solve the problem simply by resolving to be more 
careful in coming to our verdicts on thought experiments. Careless 
errors in thought experiments are usually picked up quite quickly. 
Many standard thought experiments have been mulled over by 
the philosophical community for decades. A resolution to take 
more care would probably make little difference. In any case, if our 
verdicts are the products of fallible heuristics, taking more care 
might simply involve applying the heuristic more carefully, when 
the problem is with the heuristic itself. We cannot realistically ex-
pect to make ourselves into error-​free thought experimentalists, 
any more than natural scientists can realistically expect to make 
themselves into error-​free real-​life experimentalists.

Instead, we need an error-​robust methodology, which enables us 
to identify and correct our errors after we have made them rather 
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than vainly trying to ensure that we never make them in the first 
place. More than that, we need to learn from our mistakes, by un-
derstanding what went wrong and becoming less likely to make 
such mistakes in the future. We can make progress by considering 
how curve-​fitting works in natural science.

To keep things simple, imagine that we are studying a physical 
variable y as a function of another physical variable x. The values 
of x and y in given units are real numbers. We measure the value 
of y for many different values of x, and graph the results. The aim is 
to define a mathematical equation (a curve) for y in terms of x that 
goes as close as possible to the points on the graph. As it turns out, 
that can be done perfectly. Although the number of points to fit may 
be large, it is still finite, say n. Then one can always find a polyno-
mial equation of degree n –​ 1 that goes exactly through all the data 
points:3

	 y a x a x a x an n
n n= + + … + +− −

−1
1

2
2

1 	

Here the coefficients a1, a2, . . ., an–​1, an are real numbers, parameters 
selected to fit the data. Since the equation is defined by these n 
independent parameters, the equation (or model) is said to have n 
degrees of freedom—​n moving parts, as it were. By hypothesis, some 
of the data points are incorrect—​something went wrong in the 
process of measurement. Even if there are no systematic errors in 
the data, there is still random noise. The curve goes through all the 
data points, irrespective of whether they are correct or incorrect.

What happens when new data points are obtained? Now we have 
a larger total number of data points, but it is still finite, say n +​ k. 
Almost certainly, the old curve does not go exactly through the new 
data points; in other words, the new data falsify the old theory’s 

	 3	 For simplicity, I assume that the value of y has been measured at most once for any 
given exact value of x. I also assume that the number of parameters required to fit a pol-
ynomial exactly to noisy, partially incorrect data will be the same as the number of data 
points. These assumptions are typically correct.
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predictions. After all, we already know that the equation is incor-
rect, because it goes exactly through an incorrect data point, and 
so gives an incorrect value of y for that value of x. If the old curve 
went exactly through the new data points, that would be amazingly 
good luck, unless the errors are very systematic, since the new data 
points would have to fit in exactly with the old errors. But one can 
still find a polynomial equation of degree n +​ k –​ 1 that goes ex-
actly through all the old data points and all the new ones. It will 
have n +​ k independent parameters, b1, b2, . . . , bn+​k–​1, bn+​k, so the 
new model will have n +​ k degrees of freedom. Usually, the new 
polynomial will behave quite differently from the old one, espe-
cially for extreme values of x, where the old polynomial’s behaviour 
will be dominated by that of its largest term, a1x

n–​1, while the new 
polynomial’s behaviour will be dominated by that of its largest 
term, b1x

n +​ k–​1, which will be quite different. The new curve is also 
very likely to have more humps and dips than the old one. Although 
the new curve will coincide with the old one at the n original data 
points, the old curve will typically not be a good approximation to 
the new one elsewhere.

This process is repeated every time new data come in. The overall 
result will not be gradual convergence to the correct equation, since 
the degree of the polynomial always increases. Instead, there may 
be increasingly wild oscillation. All this involves large failures of 
prediction at each stage.

The pathology just described is not merely hypothetical. 
Something like it, in a milder form, is a familiar kind of bad science. 
Scientists call it ‘overfitting’ (Forster and Sober 1994). Textbooks 
of model selection warn against it (see, for example, Burnham and 
Anderson 2010). Overfitting is well known to result in unstable 
theorizing and predictive failures.

To some philosophers, the term ‘overfitting’ may sound like a 
contradiction in terms. Fitting the data is a good thing; how can 
one have too much of a good thing? Even granting that one’s data 
set probably contains errors, one might still feel that since it is the 
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best one has to go on, one can do no better than to fit one’s theory to 
it as closely as one can. But bitter scientific experience shows how 
unlikely that approach is to end well.

For scientists, a key symptom of overfitting is an increase in 
degrees of freedom. A common platitude is ‘With enough degrees 
of freedom, you can model anything’. To a philosopher, that may 
sound like welcome flexibility, but it is not intended in that spirit. 
Rather, the point is that if one has given oneself so much flexibility 
that one can model anything, then one can smoothly accommodate 
any errors in one’s data, so no difficulty will occur to warn one of 
a potential error, and one will receive no warning that something 
is amiss. Not even the most grossly erroneous data point will stick 
out as anomalous. No data point will be a suspicious outlier, be-
cause one’s curve will go through them all. A standard form of sci-
entific criticism is that a model has too many degrees of freedom. If 
increasing the number of degrees of freedom is treated as cost-​free, 
the likely result is unstable theorizing under the influx of new data. 
Too much flexibility, too much freedom, is a bad thing.

Scientific consensus strongly favours parsimony in degrees of 
freedom, even at the cost of a looser fit with the data. A large part 
of the rationale is that allowing oneself less flexibility to fit the data 
will tend to make incorrect data points show up as outliers, and so 
let underlying patterns emerge more clearly; the distorting effect 
of errors in the data is reduced. For example, when scientists use a 
polynomial, they like its degree to be as low as reasonably possible 
(linear is best), without totally flattening the data, to minimize the 
number of coefficients. This is a far more realistic and error-​robust 
strategy than the hopeless aim of trying to be so careful that there 
are no incorrect data points in need of identification. It is a better 
strategy for achieving a reasonable level of predictive success.

As Malcolm Forster and Elliott Sober (1994) have argued, the 
problem of overfitting helps explain and justify scientists’ prefer-
ence for simple theories over complicated ones, for the number of 
degrees of freedom roughly measures the complexity of a model. 



Overfitting and degrees of freedom  61

By restricting themselves to comparatively simple theories, they 
make the data harder to fit, and so reduce the threat of overfitting.

Some philosophers have argued that simplicity is a virtue only in 
theories at the most fundamental level in physics and metaphysics 
(Sider 2016, to which Williamson 2016b replies). But that squares 
neither with scientific practice nor with its theoretical rationale. 
The threat of overfitting is just as serious in non-​fundamental 
sciences such as geology, biology, and economics, and in non-​
fundamental branches of physics, as it is in fundamental physics, 
and biologists, economists, and non-​fundamental physicists are 
just as keen to keep the number of degrees of freedom low. Even 
detectives prefer simple explanations of the evidence. One of the 
problems with conspiracy theories is that their complexity rapidly 
increases as more and more people with varying motives have to be 
notionally recruited into the conspiracy to explain how it managed 
to remain secret.

In the latter examples, measuring complexity by the number of 
degrees of freedom is admittedly a stretch. In truth, the standard def-
inition of degrees of freedom in terms of independent parameters is 
less rigorous than it may sound. It is right in spirit, and often works 
in scientific practice, but it is not fully general or precise. After all, 
Georg Cantor showed that there is a one-​one correspondence be-
tween the real numbers and the n-​tuples of real numbers for any 
given positive natural number n. Consequently, one can encode 
any ordered n-​tuple of real numbers in a single real number, and 
thereby encode a model with n real-​valued parameters (n degrees 
of freedom) in a model with just one real-​valued parameter (one 
degree of freedom).

Even if one sticks to functions standardly used in natural science, 
one can fit all sorts of data with a wave-​like sine function specified 
by just three parameters, for its amplitude, frequency, and phase, 
by making the frequency high and so the waves close enough to-
gether. The match may be perfect even though the data show no 
overt sign of wave-​like behaviour and also perfectly match a simple 
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cubic equation. Absent any background theoretical reason for 
expecting wave-​like behaviour, preferring the sine function would 
seem scientifically bizarre. Yet cubic equations have four degrees 
of freedom, which is more than the sine function’s three. Thus, the 
simple criterion of the number of independent parameters in the 
model is too crude to capture scientific practice exactly. Rather, it 
is a useful scientific heuristic, an imperfectly reliable sign of some-
thing subtler.

The vaguer but deeper lesson is that if we make fitting the data 
too easy, by helping ourselves to such a wide range of options that 
any supposed data will find a match, we also make ourselves easy 
victims of the data, because the process will not alert us to any 
defects or outliers in them. Flexibility has costs as well as benefits. 
We can still talk of ‘too many degrees of freedom’, understanding 
the phrase in that less formal way. Knowing how to recognize when 
there are too many may be a local matter of enculturation and ex-
perience in a given sub-​discipline, depending on what is needed to 
achieve a reasonable level of predictive success in that area.

The informal understanding of ‘degrees of freedom’ also 
facilitates generalizations to philosophical methodology, since 
in philosophy we rarely deal with numerical equations, or fitting 
quantitative data, or data sets large enough for statistical signifi-
cance. In most cases, we cannot expect literally to count the degrees 
of freedom in a philosophical theory, since deciding what to count 
as its ‘independent parameters’ would involve too many semi-​
arbitrary choices, though we can come close in more formal areas 
of philosophy.4

	 4	 Recent successes of AI at tasks such as face recognition and text prediction have 
been taken to mandate a re-​evaluation of accepted wisdom about overfitting, since 
they have been achieved by using almost unlimited numbers of degrees of freedom 
(Bartlett, Long, Lugosi, and Tsigler 2020, Dar, Muthukumar, and Baraniuk 2021). The 
programmes are typically trained on vast sets of typically accurate data, and their suc-
cess is measured by predictive accuracy rather than theoretical understanding. One 
cannot plausibly argue from such cases that natural scientists have been misguided 
in their strategy of limiting degrees of freedom. Since philosophical inquiry is much 
more similar in its aims and methods to scientific inquiry than to face recognition or 
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2.3  Overfitting in philosophical analysis

Comfort with a succession of increasingly complex theories is 
easily observed in the still-​continuing twentieth-​century tradi-
tion of providing would-​be ‘conceptual analyses’, or just ‘analyses’, 
for philosophically significant terms of ordinary language such as 
‘know’, ‘cause’, ‘mean’, and ‘free’, or for the concepts they are sup-
posed to express. For example, in the case of ‘know’, one can see the 
complexity proliferate over a decade by leafing through the pages of 
Shope (1983); similarly, for the programme of analysing causation 
in counterfactual terms, following David Hume and David Lewis, 
see Paul and Hall (2013), and for the programme of analysing 
meaning in psychological terms, following Paul Grice, see Davis 
(2002). The adjective in the term ‘analytic philosophy’ has been 
closely associated with that tradition of analysis.

Proposed analyses were tested against potential counterexamples, 
mostly drawn from hypothetical cases. Thus, the relevant data were 
taken to be about hypothetical cases, articulated in roughly the 
same terms as the analysans (on the right-​hand side of the analysis) 
or the analysandum (on the left-​hand side).

text prediction, it would be similarly implausible to argue from the successes of AI that 
philosophers should not be guided by a strategy of limiting degrees of freedom. By 
training an AI programme on a vast set of data on human answers to questions about 
a wide range of thought-​experimental scenarios, with no restriction on the number 
of degrees of freedom, one might indeed manage to get the programme to answer 
questions on further thought-​experimental scenarios in a human-​like way. But, by it-
self, that would not advance philosophical understanding of the issues the scenarios 
were intended to probe: the AI is just doing what humans can already do, perhaps in 
a slightly different way, perhaps even slightly better. It is not producing an intelligible 
theory of the philosophical subject matter. The problem is not that the AI can under-
stand phenomena too complex for humans, but that its understanding of them (if we 
may speak in such terms) is only of the kind that humans already have. Worse, when 
we have evidence that the data is infected by heuristic-​induced errors, it does not tell us 
which natural human verdicts on the scenarios are true, and which false. In this respect, 
the recent successes of AI are not of much direct help to philosophy. However, the field 
is obviously developing very fast; it may at least prove valuable for testing hypotheses 
about the workings of human intelligence, and the range of tasks at which AI outdoes 
human intelligence will presumably broaden.
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Since the analysans was supposed to be necessary and suffi-
cient for the analysandum, counterexamples could be to either 
the alleged necessity or the alleged sufficiency. Notoriously, alter-
nating spirals grew of ever more complex analyses and ever more 
complex hypothetical counterexamples, each analysis provoking 
counterexamples and each counterexample inspiring revised 
analyses. If the counterexample was to the necessity of the analysans 
for the analysandum, showing the analysans to be too strong, one 
could weaken it by adding an extra disjunct. If the counterexample 
was instead to the sufficiency of the analysans, showing it to be too 
weak, one could strengthen it by adding an extra conjunct. But 
making the analysans weaker in one place often made it too weak 
somewhere else, and making it stronger somewhere often made 
it too strong somewhere else. Conjunctions of disjunctions and 
disjunctions of conjunctions started to emerge. The whole process 
was reminiscent of the tradition in Ptolemaic astronomy of adding 
epicycles whenever a new discrepancy with observation was found.

In retrospect, it is striking how little resistance there was for so 
long to the ramifying complications. From inside the tradition, 
it just felt like discovering more and more hidden complexity 
in ordinary concepts. The analogy with degenerating research 
programmes in natural science (in the sense of Lakatos 1970) may 
have been occluded from practitioners by their understanding of 
themselves as engaged in the a priori conceptual work of analysis, 
sharply contrasted with the a posteriori empirical work of science. 
From outside the tradition, it looks like a classic case of overfitting, 
with the typical symptom of adding ever more terms—​here in the 
form of conjunctions or disjunctions—​and the resulting theoretical 
instability and predictive failures in new cases.

A distinctive aspect of the case was that the postulated com-
plexity was attributed not to the world at large but specifically to 
the cognitive resources of ordinary people, whose concepts or 
meanings were supposedly being analysed into more basic terms. 
As the conceptual structure became ever more complex, to regard 
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it, even metaphorically, as if it were written into lexical entries for 
the target words in an ordinary person’s head became ever less 
plausible. Yet the complex structure had to be implicit in the or-
dinary use of the term, and somehow available to a priori reflec-
tion, even though normal speakers of the language, presented with 
the proposed analysis, would typically have great difficulty in so 
much as comprehending the analysans, and even more in guessing 
whether or not it corresponded to their use of the analysandum. 
Unease about the intended cognitive status of analyses found early 
articulation in the ‘paradox of analysis’ (Langford 1942): if the 
analysis is correct, the analysans expresses the same concept as the 
analysandum, so they differ only verbally, so the analysis is trivial; 
thus, no analysis is non-​trivially correct. The paradox continued 
to niggle, with no agreed solution, but also without doing much to 
slow the growth of the analysis industry.

If the complex structure of the analysans is supposed to play 
some cognitive role in the process of real-​time thinking with the 
analysandum, questions of computational feasibility arise, which 
were never properly addressed. From an evolutionary perspective, 
it is hard to understand how the near-​ubiquitous use of concepts 
such as ‘know’ and ‘cause’ (or ‘make’) in ordinary thought could 
fail to be counter-​adaptive if they really had the apparently ad hoc 
complex structures the analyses attributed to them. Anyone who 
has tried working out whether such a philosophical analysans 
applies to a given hypothetical example will have experienced what 
a tricky and time-​consuming task it is, comparable to a lawyer’s 
job of applying a complicated piece of legislation to a given case. 
The easy fluency with which ordinary folk apply words like ‘know’ 
and ‘make’ in real time would be near-​miraculous. On the other 
hand, if the complex structure of the analysans is not supposed to 
play some cognitive role in the process of real-​time thinking with 
the analysandum, the intended status of the analysis becomes still 
more mysterious, given that it is supposed to be an analysis of a 
concept with which we think.
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Why should philosophers even expect philosophically inter-
esting concepts to have analyses? Analysis is not supposed to be in-
finite; it is supposed to bottom out somewhere—​why not straight 
away, at least for philosophically interesting concepts, and perhaps 
for most or all concepts (Fodor 1998)? In early analytic philosophy, 
the programme of analysis was motivated by much more general 
assumptions. For example, Bertrand Russell proposed the Principle 
of Acquaintance: ‘Every proposition which we can understand must 
be composed wholly of constituents with which we are acquainted’; 
he called it ‘the fundamental epistemological principle in the anal-
ysis of propositions containing descriptions’ (Russell 1910–​11, 
his italics). Given Russell’s extreme empiricist conception of ac-
quaintance, on which we are not acquainted with ordinary material 
objects, the analysis of almost any proposition is forced to go far 
below the surface to reach a level of constituents with all of which 
we can be acquainted. But later analytic philosophers pursued 
programmes of analysis whose prospects of success were not 
supported by any such wider vision.

In recent decades, the ideology of ‘concepts’ and ‘conceptual 
analysis’ has come under increasing pressure. Our firmest grip on 
concepts comes from the words supposed to express them, but then 
we need an answer to the question: when does a word W used in 
a context c express the same concept as a word W* used in a con-
text c*? No really helpful answer is available. Identity in reference 
is presumably insufficient, since most theorists of concepts agree 
that ‘water’ and ‘H2O’ can refer to the same stuff without expressing 
the same concept. One may be told that W in c expresses the same 
concept as W* in c* if and only if the condition for understanding 
W in c is the same as the condition for understanding W* in c*, 
but that is unhelpful because the conditions for linguistic under-
standing are so loose and vague. Alternatively, one may be told that 
W in c expresses the same concept as W* in c* if and only if W in c is 
governed by the same rules as W* in c*, but that will turn out to be 
circular because the rules themselves are individuated in terms of 
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their constituent concepts. And so on. Without a workable theory 
of identity conditions for the concepts words are supposed to ex-
press, we lose methodological control of inquiry into the concept 
expressed by a given word W in a given context c, since we cannot 
tell which uses of W are irrelevant because they express a different 
concept. For purposes of this book, we need go no deeper into the 
disarray of concept theory: not even a theory of concepts in good 
working order would make the methodological issues of overfitting 
and heuristics go away.5

As enthusiasm for conceptual analysis has waned, and meta-
physics has revived in analytic philosophy, many of the philosophers 
who still seek analyses understand their project as a metaphysical 
rather than conceptual quest. They seek to analyse causation itself, 
rather than the concept of causation, or freedom itself, rather than 
the concept of freedom. Correspondingly, the standard of success 
for an analysis is just for the analysans to be metaphysically nec-
essary and sufficient for the analysandum, rather than conceptu-
ally necessary and sufficient, and perhaps also for the analysans to 
be metaphysically prior to the analysandum in some sense, rather 
than conceptually prior. The focus has switched from how we are 
thinking to what we are thinking about.

In practice, the change has been less radical than it sounds. 
Objections to a given conceptual analysis were usually cases where 
the analysans held without the analysandum, or vice versa; since 
they usually look metaphysically as well as conceptually possible, 
they also serve as objections to the corresponding metaphysical 
analysis. Similarly, objections to a given metaphysical analysis are 
usually cases where one holds without the other; since they usually 

	 5	 The status of conceptual analysis is of course closely related to that of the analytic-​
synthetic distinction, famously attacked by Quine 1951. My critique of analyticity 
or conceptual truth is developed in Williamson 2007, extended with many replies to 
objections in Williamson 2021a; it differs from Quine’s strategy by not depending on 
scepticism about semantics. For a nice contrast between extreme optimism and ex-
treme pessimism about the prospects for conceptual analysis, see Jackson 1998 and 
Fodor 1998.
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look conceptually as well as metaphysically possible, they would 
also serve as objections to the corresponding conceptual analysis. 
Again, objections to conceptual priority can often be recycled as 
objections to metaphysical priority, and objections to metaphysical 
priority can often be recycled as objections to conceptual priority. 
For such reasons, switching the operative standard from concep-
tual analysis to metaphysical analysis does little to improve the 
track record of analysis. The series of analyses do not look conver-
gent; rather, they exhibit the kind of theoretical instability and pre-
dictive failures associated with overfitting.

Even if we grant for the sake of argument that everything is 
somehow metaphysically reducible to an absolutely fundamental 
level, it does not follow that the reduction of the target phenomena—​
causation, freedom, knowledge, meaning, whatever—​to the fun-
damental level will be mediated by an initial reduction of them to 
other phenomena at the highly non-​fundamental level character-
istic of a philosophical analysans—​for instance, for typical analyses 
of knowledge, at the level of belief, truth, justification, causation, 
counterfactuals, and the like. The theoretical instability and predic-
tive failures in the programme’s track record is evidence that there 
is no such mediation.

At this point, a friend of philosophical analysis might try to re-
cruit the considerations about heuristics and overfitting to its aid, 
by arguing that some original, simple analyses may have been right 
all along, with the apparent counterexamples being mere artefacts 
of fallible heuristics.

In the case of the original justified true belief analysis of knowl-
edge (JTB), for example, the suggestion would be that knowledge 
really is simply justified true belief, while the standard negative 
verdicts in Gettier cases reflect a limitation of a universal human 
heuristic for ascribing knowledge. Brian Weatherson (2003) makes 
the related suggestion that the distinction between justified true 
belief and its absence might cut at a natural joint, thereby making 
justified true belief a ‘reference magnet’ that attracts the reference 
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of the word ‘know’ as we use it, and globally fitting our use well 
enough despite local failures of fit such as Gettier cases. Such ideas 
should not be dismissed out of hand.

To be properly developed, rather than remaining just another 
application of a generic sceptical argument, a heuristic-​based de-
fence of JTB would need, first, to specify what the guilty heuristic 
is; second, to provide independent evidence that we really use such 
a heuristic; third, to show how the proposed heuristic delivers 
a negative verdict on Gettier cases; and fourth, to explain why a 
charitable interpretation of our practice of using ‘know’ and sim-
ilar words nevertheless picks out as its referent justified true belief, 
thereby falsifying our verdicts on Gettier cases, rather than a rela-
tion more directly related to the heuristic and absent from Gettier 
cases, thereby verifying our verdicts. I am not aware of any prom-
ising attempt to meet any of those challenges.

The case is worth dwelling on, to see why JTB is not an example 
of a natural, elegant, explanatory hypothesis prematurely dismissed 
as a result of a glitch in a heuristic. Instead, JTB already shows signs 
of overfitting; it is an early precedent for the post-​Gettier tradition 
of ad hoc analysis-​building.

A defence of the original JTB analysis must employ the original 
understanding of ‘justified’, on which justified false belief is pos-
sible, as Gettier (1963) emphasizes. After all, if only true beliefs can 
be justified, the truth conjunct in the analysans is redundant, which 
no defender of JTB intends. Similarly, to understand justification 
in terms of knowledge would be contrary to the spirit of JTB. Thus, 
although justified true belief may be necessary and sufficient for 
knowledge on a more demanding normative understanding of jus-
tification, that does not amount to a defence of JTB (for such a more 
demanding normative conception of justification, see Williamson 
forthcoming-​a).

A different way to assess the plausibility of JTB is by noting that 
knowledge is a central focus for our ordinary thought and talk 
about cognitive matters (Williamson 2000, Nagel 2014): is justified 
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true belief a good candidate to play that role? To take one case, our 
best ordinary understanding of the actions of non-​human ani-
mals and young children often involves attributing knowledge to 
them—​for example, they need to know where other agents and 
other relevant things are—​but normative questions of justification 
in the sense of JTB seem out of place and digressive as applied to 
non-​human animals and young children, who are not responsible 
agents (see also Kornblith 2002). The distinction between knowing 
and not knowing is much more primitive than the distinction be-
tween having and lacking justification for a belief. To see what 
happens when one starts from the latter distinction rather than 
the former, we can look at the work of numerous contemporary 
epistemologists of an internalist bent, who do indeed regard the 
distinction between having and lacking internal justification for a 
belief as the right starting-​point for epistemology, and such justifi-
cation as the central epistemic norm. The category of knowledge is 
typically marginalized in their work, as is the category of justified 
true belief, which from their perspective looks like an odd hybrid 
of ill-​assorted factors. For they concede that knowledge requires 
truth, a blatantly external factor.

One might also argue on naturalistic grounds against taking jus-
tified belief rather than knowledge as basic, because the usual moti-
vation for that preference treats the standpoint of consciousness as 
privileged, whereas most of the cognitive action is pre-​conscious.

Since perceptual knowledge depends on some level of perceptual 
reliability, as even most internalists concede, we can easily check 
that no internalist standard of justification will make JTB equiv-
alent to knowledge. For internalists typically insist that the ex-
ternal reliability of perception can vary independently of internal 
phenomenology and justification. On such assumptions, one can 
easily construct a pair of good and bad cases, identical internally 
in one’s phenomenology, justification, and belief, and externally in 
the truth-​value of a proposition p about the environment, although 
one’s perception is reliable only in the good case, so that one knows 
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p in the good case but not in the bad case. In such a set-​up, JTB au-
tomatically fails, for since one knows p in the good case, by JTB one 
has a justified belief in p in the good case. Hence, by the internal 
identity of the two cases, in the bad case too one has a justified be-
lief in p, and by hypothesis p is still true, so one has a justified true 
belief in p, but one does not know p. Thus, JTB fails in the bad case. 
In other words, the very epistemological outlook that vindicates 
JTB’s order of analysis, by treating justification and belief as more 
fundamental than knowledge, undermines JTB for other reasons. 
Consequently, JTB is an ill-​motivated theory.

We can also test JTB in a more abstract structural way, by seeing 
how it plays out in simple models within the formal framework of 
doxastic logic. The upshot is that although JTB is not a disjunctive 
analysis in the usual sense, for its analysans is a conjunction, not 
a disjunction, it has a subtler disjunctive effect. In such a model 
of JTB, the propositions (modelled as sets of worlds) known at a 
world w are just the disjunctions (unions) of propositions jus-
tifiably believed at w with the singleton set {w}: the disjunction 
inherits the property of being justifiably believed from the first 
disjunct and the property of being true from the second disjunct 
(Williamson 2013b, 2015).6 The known propositions are just the 
justifiably believed propositions with one extra pimple; they hardly 
form a natural class. Although some of the assumptions built into 
the models may be unrealistic, such as the closure of justifiable be-
lief under single-​premise entailment (if p entails q and p is justifi-
ably believed then q is justifiably believed), an analysis that behaves 
so awkwardly under simplifying assumptions is not likely to behave 
much better when more complications are permitted. Thus, JTB 

	 6	 Conjunctive definitions often have such disjunctive effects on what satisfy them. 
For example, Kripke’s examples of the contingent a priori and the necessary a posteriori 
(Kripke 1980) might prompt a philosopher to think that what really matters is the prop-
erty of being both necessary and a priori. But the propositions which are both are just 
equivalent to disjunctions of any necessary proposition with any a priori proposition; 
the disjunction inherits necessity from the first disjunct and a priority from the second 
disjunct.
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makes knowledge into a rather artificial, gerrymandered category, 
not at all a natural candidate for reference, and so unlikely to be 
meant by the word ‘know’, since its fit with the use of the word is 
also poor, as Gettier cases show. JTB is not an elegant analysis; it 
just provides a list of three poorly related bullet points, of the kind 
which undergraduates like to write down in their notes.

The point of invoking formal models and naturalistic 
considerations here is not to make thought experiments redun-
dant, but rather to make the rejection of JTB more robust, by basing 
it on a consilience of different methodologies—​traditional, formal, 
and naturalistic—​each pointing to the same conclusion. We have 
multiple reasons for regarding JTB as a bad theory.

The objections to JTB do not mechanically generalize to other 
proposed philosophical analyses, but they are suggestive. For ex-
ample, the formal modelling illustrates how the apparently unifying 
effect of conjunctive analyses can be more apparent than real, when 
the conjuncts are not fruitfully related to each other. A conjunction 
of miscellaneous factors is also a clue to overfitting, since it suggests 
too many degrees of freedom.

The method of checking theories by calculating how they play 
out in simplified formal models is capable of being applied far more 
widely than it currently is in philosophy. It often provides valu-
able structural information, not least because it displays a theory’s 
consequences over a whole space of propositions, not just one prop-
osition at a time. Most basically, it is a test of the theory’s consist-
ency, both in itself and with elementary background constraints. 
Where such tests are possible, they should be applied. They can save 
much time and energy wasted on hopeless theories that fail the test.

The programme of philosophical analysis is now most associated 
with the long-​running quest for necessary and sufficient conditions 
in more basic terms for philosophically central yet non-​logical 
words like ‘know’, ‘mean’, ‘cause’, and ‘free’. Overfitting became rife, 
for philosophers were not taught to minimize degrees of freedom. 
But, I conjecture, it has not led to the rejection of correct analyses 
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on the basis of misjudged examples, because in these cases there are 
no correct analyses of the kind sought.

2.4  Overfitting in semantics

The formal semantics of natural languages is pursued in both 
departments of linguistics and departments of philosophy, with 
similar methodologies. It makes a fruitful test case for issues about 
overfitting and degrees of freedom, for several reasons.

First, the formal framework lends itself to counting degrees 
of freedom. Typically, the semantics is implemented in formal 
models. Typically, a model assigns semantic values to expressions 
of the natural language under study relative to various parameters. 
For simplicity, we can treat the function mapping each sequence of 
values of those parameters to the semantic value of the expression 
relative to that sequence as the meaning of that expression in the 
model. The theorist chooses a set of parameters so as to enable the  
semantics to be compositional, in the sense that, in any model,  
the meaning of a complex expression is determined as a function 
of the meanings of its simpler constituent expressions and how 
they are put together. That helps explain how users of the language 
can understand newly encountered sentences composed of previ-
ously encountered words.

As a first approximation, we can equate the number of parameters 
in the formal framework with the number of degrees of freedom of 
a model. Really, the situation is more complicated, because a model 
must assign a meaning separately to each atomic expression of the 
language—​roughly speaking, to each word—​so each atomic expres-
sion adds another degree of freedom to the model. However, since 
rival formal frameworks tend to agree that each atomic expression 
must be assigned its own meaning, and on which expressions are 
atomic, we can assume that all these degrees of freedom cancel each 
other out when formal frameworks are compared, leaving only 
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differences between the parameter sets themselves, that is, between 
the sets of all meanings available in a given framework.7

The formal semantics of natural languages lends itself to dis-
cussion of overfitting in another respect too: it is strongly data-​
driven. A typical driver for theory change is that someone identifies 
examples in some natural language which the old framework seems 
unable to handle (a background methodological assumption is op-
erative: that the formal framework should be universal: suitable 
for all human natural languages). The examples are typically in 
the form of sample sentences, often with native speaker judgments 
as to whether they could be correctly uttered in given hypothet-
ical circumstances. In effect, the data are verdicts on elementary 
thought experiments. One or two data points of that kind may be 
taken to motivate a revision of the formal framework.

The formal semantics of natural languages also provides a good 
test case for accounts of overfitting because, historically, some 
highly successful revisions of a formal semantic framework have 
indeed taken the form of adding a new parameter, increasing 
the number of degrees of freedom. For instance, Saul Kripke 
revolutionized the semantics of modal logic in the period 1959–​63 
by enhancing models with a new parameter for a ‘possible world’, in 
what is sometimes described as the start of the ‘intensional revolu-
tion’. This development is worth describing in some detail.

Before Kripke’s innovation, there were extensional models for 
non-​modal predicate logic. Each non-​modal model provides a 
set of individuals to be the domain of quantification, an extension 

	 7	 Some semantic theories posit complex logical forms for syntactically simple 
expressions, such as ‘cause to die’ for ‘kill’, but the choice of logical form for a given such 
expression itself constitutes at least one degree of freedom. A further complication is that 
a formal framework may treat some atomic expressions (such as ‘is’, ‘not’, ‘or’, ‘and’, ‘if ’, 
‘some’, and ‘all’) as ‘logical constants’ with a fixed interpretation, so models need not as-
sign them meanings separately. Formal frameworks can differ from each other in which 
atomic expressions they treat as logical constants. However, most atomic expressions of 
a natural language are not plausibly treated as logical. In practice, the whole situation 
is often much messier than indicated in the text—​which is typical of model-​building. 
I have aimed to provide a reasonable first approximation.
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over the domain for each atomic predicate of the formal object-​
language, and a referent in the domain for each individual con-
stant. The truth-​value of each formula of the object-​language in 
the model is then defined compositionally relative to each assign-
ment of values to all variables, in the usual way. For simplicity, I will 
henceforth leave this relativity to assignments tacit; it only makes a 
difference to the final truth-​value for formulas with free variables. 
One can define a conclusion to be a logical consequence of a set 
of premises if and only if the conclusion is true in every model in 
which every premise is true. Similarly, a formula is a logical truth 
if and only if it is true in every model. Famously, there are formal 
proof-​systems for first-​order non-​modal logic which can be proved 
sound and complete, in the sense that if a conclusion is provable in 
the system from some premises then it is a logical consequence of 
the premises (soundness), and conversely, if the conclusion is a log-
ical consequence of the premises then it is provable in the system 
from those premises (completeness).

The non-​modal object-​language can be expanded to a modal 
object-​language by the addition of modal sentence operators 
such as ◊ (informally read as ‘possibly’) and ◻ (informally read 
as ‘necessarily’). Modal operators do not fit into the standard ex-
tensional framework because the extension of a formula in such a 
model is simply its truth-​value, and modal operators are not truth-​
functional: the truth-​value of the output is not a function of the 
truth-​value of the input. For example, if a formula α is false in a 
model, ◊α may be either true or false in the model, and if α is true, 
◻α may be either true or false. An increasingly urgent question in 
the 1940s and 1950s was how to adapt models for non-​modal logic 
to modal logic, preferably so as to enable analogous soundness and 
completeness theorems to be established for appropriate formal 
proof-​systems for first-​order modal logic.

A simple, natural, and economical strategy is to treat the modal 
operators as generalizing over the extensional models themselves. 
More specifically, for any formula α, ◊α is true in a model if and 



76  Overfitting and heuristics in philosophy

only if α is true in some model, and ◻α is true in a model if and only 
if α is true in every model. Thus, possibility is understood as truth in 
some model, and necessity as truth in every model. If we regard ex-
tensional models as demystified possible worlds, then possibility is 
equated with truth in some possible world, and necessity with truth 
in every possible world. Rudolf Carnap (1947) pursued a strategy 
along these lines, using syntactic ‘state-​descriptions’ rather than ex-
tensional models, but to very similar effect. He even compared his 
state-​descriptions to Leibniz’s possible worlds (which were ideas in 
the mind of God). The consequent reduction of modality to syntax 
was attractive from the perspective of Carnap’s logical positivism.

However, for various technical reasons, the Carnapian ap-
proach worked poorly (Williamson 2013a: 75–​80). In particular, no 
formal proof-​system is sound and complete for the logical conse-
quence relation it generates. Although many logicians in the 1950s 
contributed to the search for an alternative approach to the model 
theory of modal logic, it was Kripke who took the decisive step, in 
effect by sharply separating the role of possible worlds from that 
of models. He defined a new kind of model. Such ‘Kripke models’ 
are intensional models. A Kripke model is equipped with a set W, 
required only to be non-​empty, whose members can informally be 
thought of as possible worlds, although that plays no role in the de-
velopment of the model theory proper, which involves only math-
ematical and syntactic reasoning. In a model, the members of W 
are in effect the available values of the world parameter. The model 
assigns each ‘world’ (each member of W) a set of individuals to be 
its domain of quantification. The model also assigns each atomic 
predicate an intension, a function mapping each ‘world’ to the 
predicate’s extension at that world, defined over the appropriate do-
main. Formulas are assigned truth-​values compositionally relative 
to each ‘world’ (they are also relative as before to an assignment of 
values to variables, which we can ignore for present purposes). For 
any formula α, ◊α is true at a ‘world’ w if and only if α is true at some 
‘world’ in W, so possibility is understood as truth in some world, 
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and ◻α is true at w if and only if α is true at every ‘world’ in W, so 
necessity is understood as truth in every world (in the simplest ver-
sion of the semantics). The model also singles out one member of 
W, which is informally understood as the actual world. A formula 
is evaluated as true in the model, without relativization to a ‘world’, 
if and only if it is true at the ‘actual world’ of the model, but the 
‘non-​actual worlds’ are still needed to determine whether modal 
formulas are true at the ‘actual world’ of the model, since the modal 
operators are interpreted as quantifiers over worlds.

The simple structures just described are quite restrictive, because 
they all validate the strong modal logic S5, on which nothing is con-
tingently possible or contingently necessary. The formulas ◊p  → ◻◊p,  
◊◊p → ◊p, and p → ◊p are all theorems of S5, but fail on many 
interpretations of the modal operators. For example, when ◊ is 
interpreted in terms of easy possibility (and ◻ as ¬◊¬), ◊◊p → ◊p is 
invalid, because even when one can get from A to B by an easy step, 
and one can get from B to C by an easy step, it does not follow that 
one can get from A to C by an easy step. When ◊ is interpreted in 
terms of permissibility, or compatibility with what one believes, or 
the past or future, p → ◊p is invalid, for when something happens, it  
does not follow that its happening is permissible, or compatible with 
what one believes, or past, or future. Kripke therefore equipped his 
models with an accessibility relation R between ‘worlds’. Formally, 
R can be any binary relation over W. The generality over ‘worlds’ 
is then restricted by accessibility, in the sense that ◊α is true at w if 
and only if α is true at some world to which w has R (possibility is 
truth in some accessible world) and ◻α is true at w if and only if α 
is true at every world to which w has R (necessity is truth in every 
accessible world). To invalidate ◊◊p → ◊p, one allows R to be non-​
transitive; to invalidate p → ◊p, one allows R to be non-​reflexive. 
The accessibility relation makes the formal framework much more 
flexible—​and in doing so adds another degree of freedom.

Kripke’s work had a profound influence on philosophy. The appa-
ratus of possible worlds soon became a standard part of an analytic 
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philosopher’s toolkit, a convenient framework for use in thinking 
and talking about all sorts of topics. Philosophical theses were in-
creasingly formalized in modal rather than non-​modal terms. 
Quine’s arguments had put modal language under a cloud of sus-
picion, with dark threats of incoherence, especially when the pos-
sibility or impossibility at issue concerned individuals themselves, 
irrespective of how they were designated, and so resisted para-
phrase in terms of the consistency or inconsistency of sentences. 
Although Kripke’s formal semantics by itself gives little specific in-
formation on which such de re modal claims are true, it does call the 
bluff of those threats of incoherence, and demonstrates very clearly 
that there is no purely logical obstacle to the meaningfulness of de 
re modal claims. Natural versions of his semantics also validate 
some significant structural principles with a metaphysical edge, 
such as the non-​contingency of identity and distinctness. The result 
was in effect to give the green light to substantive theorizing about 
modal metaphysics, in which Kripke himself played a leading role.

On the technical side, the perspicuous formal structure of Kripke 
models lends itself to mathematical investigation, and the model 
theory of modal logic became a flourishing branch of mathemat-
ical logic. It also found numerous applications in other disciplines, 
often using models equipped with whole families of accessibility re-
lations, each associated with its own modal operators. For example, 
in computer science, modal logic is applied to the study of indeter-
ministic computing, where the members of W are interpreted as 
the possible states of the computer, and each programme is asso-
ciated with an accessibility relation which one state has to another 
if and only if running the programme can take the computer from 
the former state to the latter (Pratt 1976 is a seminal paper on dy-
namic logic, Troquard and Balbiani 2022 a recent survey). Kripke 
models are also standard in epistemic and doxastic logic, where the 
knowledge and belief operators are indexed to agents, and one state 
has a given agent’s accessibility relation to another if and only if, 
when the agent is in the former world, for all they know (or believe) 
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they are in the latter world. Such models are used in theoretical ec-
onomics and computer science as well as in formal epistemology 
(Fagin, Halpern, Moses, and Vardi 1995).

Here, our interest is in the contribution of Kripke models to 
the formal semantics of natural languages. Although the object-​
language for his model theory was a formal language, its operators 
◊ and ◻ were generally understood to be formal representations 
of modal operators such as ‘possibly’ and ‘necessarily’ in natural 
languages. Discussions of modal metaphysics often moved seam-
lessly in and out of languages for quantified modal logic and nat-
ural languages. From a linguistic perspective, the most common 
modal terms are auxiliaries such as ‘must’, ‘can’, ‘could’, ‘may’, ‘might’, 
‘would’, ‘should’, ‘ought’, and so on. They are commonly used to 
make highly contingent claims, for which Kripke models are far 
more natural than a Carnapian framework: the accessibility rela-
tion can be as local as desired. Linguists soon applied a world pa-
rameter to the semantics of modal auxiliaries in natural languages 
(Kratzer 1977 was especially influential). More generally, the use of 
an intensional framework with a world parameter for the formal 
semantics of natural languages became standard.

In short, introducing a world parameter to semantic models 
proved immensely fruitful in logic, philosophy, linguistics, and be-
yond. It was clearly a progressive move. Adding a degree of freedom 
is not always bad.

The treatment of context-​dependence offers another case of the 
fruitful addition of new parameters to a formal semantic frame-
work. The occurrence of terms whose reference varies with con-
text is not in doubt: obvious examples include demonstratives like 
this’, ‘that’, ‘then’, ‘there’, and ‘they’, and other indexicals like ‘I’ and 
‘now’. Such context-​dependence is not ambiguity: that the word ‘I’ 
refers to me when uttered by me and to you when uttered by you 
is explained by the same linguistic rule; we use the word with the 
same linguistic meaning. Although it is controversial how far such 
context-​dependence extends beyond the obvious cases, the need 
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for a proper semantic treatment of it is clear. Such a treatment will 
require contextual parameters, in order to formulate general lin-
guistic rules such as the rule of reference for ‘I’.

The seminal recent account of the semantics of context-​
dependence is by David Kaplan (1989). One might hope that the 
parameters needed to handle intensional operators could also be 
used to track context-​dependence: for example, that Kripke’s world 
parameter for modal operators and an analogous time parameter 
for temporal operators would in effect track shifts in the world and 
time of the context. But Kaplan showed that it is not so. Take the 
word ‘tomorrow’. As uttered on a given day D, it refers to the day 
after D, D +​ 1. Imagine someone saying on D ‘When it’s tomorrow, 
I’ll feel better’. To handle the phrase ‘when it’s tomorrow’, which 
applies ‘when’ to the sentence ‘it’s tomorrow’, the compositional 
semantics must evaluate ‘it’s tomorrow’ with respect to different 
times, to determine which of them it is true at. But that is quite dif-
ferent from determining when one can truly say ‘it’s tomorrow’, for 
the answer is: never (trick cases aside). To get the right result, the 
semantics must evaluate ‘it’s tomorrow’ as uttered on day D with 
respect to other days: as uttered on day D, ‘it’s tomorrow’ is true 
with respect to day D +​ 1. In Kaplan’s terminology, one must dis-
tinguish the context of utterance (on day D) from the circumstance 
of evaluation (on day D +​ 1). The reference of ‘tomorrow’ is fixed 
in the context of utterance, and then carried over to the circum-
stance of evaluation. Since the circumstance of evaluation varies in-
dependently of the context of utterance, separate time parameters 
are required for each, and likewise for world parameters. That is 
how ‘tomorrow’ manages to be a rigid designator, even though 
its designation varies over time: if the context of utterance is held 
fixed, its designation remains the same while the circumstance 
of evaluation is varied. By contrast, context-​dependence is varia-
tion in reference (or designation) when the circumstance of eval-
uation is held fixed while the context of utterance is varied; that is 
why ‘tomorrow’ is context-​dependent. Kaplan uses the distinction 
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between context of utterance and circumstance of evaluation to 
implement his general theory of content and character, where the 
content of an expression in a given context is what it contributes to 
the propositions expressed by sentences containing it as uttered in 
that context, while its character is the function mapping each con-
text to the expression’s content in that context. The content of ‘I’ in a 
given context is normally the speaker of that context. The character 
of ‘I’ is what remains constant across contexts, a good candidate for 
its linguistic meaning.

In short, a proper semantic treatment of context-​dependence 
would hardly be possible without something like the distinction 
between context of utterance and circumstance of evaluation, and 
the consequent multiplication of parameters.

Both Kripke’s work and Kaplan’s were, and still are, paradigms 
of successful innovation in formal semantics. That may well have 
given semanticists the impression that this is just what progress in 
semantics looks like: introducing one or more new parameters into 
the formal semantic framework to explain linguistic data that could 
not be explained otherwise. That is just what one would expect from 
a Kuhnian perspective on semantics: scientists recognize solutions 
to new problems by their similarity to paradigmatic solutions of old 
problems. The trouble in this case is that if one keeps introducing 
new parameters into the semantic framework, thereby increasing 
degrees of freedom, one will sooner or later sink into overfitting.

We cannot reasonably expect a universal formula for when to 
stop adding parameters, much though some philosophers might 
demand one. As so often in science, it requires experience and good 
judgment. But one must at least recognize the problem, and not re-
gard the introduction of a new parameter as cost-​free. Each new 
parameter makes overfitting more likely.

A semanticist might object that if a new parameter is needed 
to explain the data, it would be a dereliction of duty not to intro-
duce one. But that is a generic reply, which can always be offered in 
defence of overfitting. We must ask whether the data really are all 
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correct, and whether the new parameter really is needed to explain 
them. If introducing a new parameter is regarded as a paradigmatic 
form of progress in semantics, or at least as methodologically low-​
cost, then there is little incentive to probe the data for errors, or to 
keep seeking an alternative explanation for the data within the cur-
rent framework.

For example, relativism as a view in contemporary semantics 
involves adding a parameter to the circumstance of evaluation for 
something like a standard of assessment, in order to explain data 
about predicates of personal taste and other phenomena (Lasersohn 
2005, MacFarlane 2014). That the linguistic phenomena have been 
correctly described, and can be explained only by adding an assess-
ment parameter to the circumstance of evaluation, is by no means 
obvious (Cappelen and Hawthorne 2009). For instance, I say to Ana 
‘Rhubarb is disgusting’; Ana says to me ‘Rhubarb is delicious’. In a 
sense, we disagree; in a sense, we are both right. But if I spoke in a 
context where the relevant reference class comprised just me, while 
she spoke in a context where the relevant reference class was just 
her, then we both spoke truly, and the apparent disagreement was 
merely verbal, as if I had said ‘I like rhubarb’ and she had replied 
‘I don’t’. By contrast, if we both spoke in a joint context where the 
relevant reference class comprised both me and her, then the dis-
agreement was real, but we both spoke tendentiously and falsely. 
Once such confusions as to the operative context have been cleared 
up, the invocation of a new parameter in the circumstance of evalu-
ation may have nothing left to explain.

As in the case of philosophical analyses, adding too many 
parameters is not the only form of over-​complication in seman-
tics. One can also overfit by overusing the standard contextual 
parameters, for example, to gerrymander a complicated contextu-
alist semantics on which content varies with context in ad hoc ways, 
or by diagnosing context-​dependence more widely than necessary.

Not all semanticists accept that simplicity is a theoretical virtue 
in the semantics of natural languages. Perhaps the concern is that 
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meaning in natural languages may just be very complicated. But 
that too is just an instance of a generic form of scepticism about sim-
plicity as a theoretical virtue. A scientist in any branch of science, 
accused of overfitting, can respond that what they are investigating 
may just be very complicated. Indeed, in semantics, apart from the 
usual need to avoid overfitting, there is the additional concern that 
an over-​complicated semantic framework may impose infeasible 
computational burdens on ordinary speakers. In contemporary se-
mantics, one often sees very complex semantic accounts presented 
with no apparent sense that their complexity might be a theoret-
ical cost.

A current test case is the research programme of dynamic se-
mantics (not to be confused with Pratt’s dynamic logic). In slogan 
form, the central idea is that ‘meaning is context change potential’. 
Dynamic semantics is motivated by phenomena such as cross-​
sentential anaphor. For example, I can say ‘Samuel kicked a stone’ 
and later add ‘It rolled into a ditch’. Together, my two statements 
are equivalent to ‘Samuel kicked a stone, which rolled into a ditch’, 
but it is broken into two. In a standard formalization of my orig-
inal statement, the phrase ‘a stone’ would introduce an existential 
quantifier, with no implication of uniqueness; he may have kicked 
several stones. My use of the pronoun ‘it’ in my second statement 
is anaphoric on ‘a stone’, so one wants to formalize it with a vari-
able bound by the existential quantifier, but that does not work be-
cause the quantifier’s scope is confined to my original statement. 
Although this is not a straightforward counterexample to a non-​
dynamic framework, it is unclear how to handle it within such a 
framework. By contrast, dynamic semantics in effect extends the 
scope of ‘a stone’ over the whole subsequent discourse. Dynamic 
semantics is a generalization of standard truth-​conditional seman-
tics, in the sense that the latter can be recovered as a special case 
of the former, but dynamic semantics is significantly more com-
plex and flexible than standard truth-​conditional semantics. As 
another example, ‘A and B’ is not in general equivalent to ‘B and 
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A’ in dynamic semantics, since the second conjunct is processed 
with respect to a context updated on the first. A recent introductory 
survey of dynamic semantic emphasizes its flexibility as a frame-
work (Nouwen, Brasoveanu, van Eijck, and Visser 2022), but, as we 
have seen, the obverse of flexibility is overfitting. The jury is still 
out on whether any linguistic phenomena are explicable only by dy-
namic semantics. The risk is that dynamic semantics turns out to be 
another manifestation of overfitting.

A more specific case is the semantics of conditionals. In their 
attempts to do justice to the complex ways we use conditionals 
in natural language, semanticists have offered a wide variety of 
complex semantic and pragmatic accounts of those conditionals. 
Elsewhere, I have argued in detail that humans’ primary heu-
ristic for assessing such conditionals is the suppositional heu-
ristic described in chapter 1, and that it is implicitly inconsistent 
(Williamson 2020). No semantics will validate all aspects of our use 
of ‘if ’. Consequently, the search for a semantics that does validate 
all those aspects is condemned to overfitting. Instead, we do better 
to accept that our use of ‘if ’ is flawed, the data cannot all be taken 
at face value, and the semantics of ‘if ’ must be related to our use of 
it less directly. That opens the way to rehabilitating the simplest of 
all semantics for ‘if ’, the material, truth-​functional interpretation. 
How far that approach can be generalized to other problem cases 
for the semantics of natural languages, I leave to the reader as an 
open question.

2.5  Overfitting in logic

On a popular stereotype of logic, it is not in the business of fitting 
data and so cannot be guilty of overfitting. Instead, logic is imagined 
as laying down ground-​rules without which our language could 
not function, let alone express our hypotheses and the data we test 
them on. But such preconceptions about logic find no support in 

 



Overfitting and degrees of freedom  85

the actual practice of disputes between proponents of rival logics in 
the same natural language.

Most famously, Hilary Putnam once argued that data from ‘two-​
slit’ experiments in quantum mechanics can best be explained on 
the hypothesis of a failure in the distributive principle of classical 
logic, that P and (Q or R) entails that (P and Q) or (P and R) (Putnam 
1969). Putnam later withdrew his conjecture, and the programme 
of ‘quantum logic’ is generally regarded as a failure, at least in its at-
tempt to explain the puzzling data (Putnam 2012). However, even 
if Putnam’s reasons for making the proposal were confused, there 
was never a transcendental proof that any such proposal must be 
confused—​unless one counts an argument that relies on the clas-
sical logical principles in question. Imagine that tomorrow a team 
of leading experts in logic and quantum mechanics announces that 
they have found a better way to explain the data from experiments 
in quantum mechanics on the hypothesis of a failure in some gen-
erally accepted principle of classical logic. A philosopher who tells 
them that they must be confused, because their proposal violates 
the rules of the language, would not have much credibility. One 
might be sceptical of their proposal on inductive grounds, because 
so many similar proposals have turned out badly in the past, but 
such scepticism is itself data-​driven.

Whether a given allegedly logical principle has the status of a 
rule of some natural language is a question about that language, to 
be settled on the basis of evidence by the normal standards of lin-
guistics. Such evidence might include data on what speakers of the 
language are or are not willing to say in various speech situations. 
The evidence would need to discriminate between linguistic rules 
and regular theoretical principles to which speakers are deeply 
committed. Strikingly, philosophers who ascribe the status of 
a linguistic rule to a logical principle tend to provide little or no 
linguistic evidence to support their claims (for a deeper and more 
systematic critique of closely related ideas about ‘analyticity’, see 
Williamson 2007, 2021a).
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In any case, ascriptions of exceptional linguistic status to logical 
principles are of scant dialectical use in defending a generalization 
against alternative logicians who deny that it is a logical principle. 
After all, if the generalization is not a logical principle, all kinds of 
data may be used against it. If someone asserts that Newton’s laws 
of motion are laws of logic, a physicist may appropriately respond 
by providing experimental evidence against Newton’s laws. If an al-
leged law of logic is false, it is not a law of logic. Thus, when critics 
of classical logic bring all kinds of data against it, the response 
that logic is not in the business of fitting data would be question-​
begging. For instance, linguistic data involving epistemic modals 
such as ‘may’, ‘might’, and ‘must’ have recently been used as a basis 
for objections to numerous principles of classical logic (Holliday 
and Mandelkern 2023). If friends of classical logic decide to take 
such a critique seriously, they have to get their hands dirty by en-
gaging with the alleged counter-​evidence and showing what in par-
ticular is wrong with it.

Very schematically, if the criteria for theory comparison are di-
vided into simplicity, strength (informativeness), and fit with data, 
then proponents of alternative non-​classical logics typically have 
no choice but to make their case on grounds of fit with data. For 
their alternatives are clearly neither simpler nor stronger than clas-
sical logic.

In practice, all kinds of phenomena have been wheeled out 
against classical logic. For instance, the law of excluded middle has 
been alleged to fail for the open future, the forgotten past, potential 
infinity, vagueness, semantic paradoxes, quantum physics, and so 
on. In each case, the critics willingly give examples where they take 
the law of excluded middle to have unacceptable consequences. If 
they often leave it unclear exactly what evidence they are relying 
on in those cases, it is not for want of trying. But if friends of clas-
sical logic manage to show that it can accommodate such chal-
lenging phenomena, they have thereby enhanced the case for 
classical logic. Beyond that, both sides aim at more than mere 



Overfitting and degrees of freedom  87

accommodation: they want to treat the phenomena at issue in their 
preferred logic smoothly and elegantly, without resort to ad hoc 
devices.

More positively, proposed laws of logic gain support by 
identifying a common structural pattern in a mass of examples 
with diverse subject matters, unifying them by bringing them all 
under one illuminating generalization. For instance, the gradual 
identification of modus ponens as a logical principle in ancient 
Greece was a very significant intellectual achievement; as a general 
principle, it was not obvious all along (Bobzien 2002). Again, for 
many readings of modal operators, which principles of modal logic 
are sound remains unclear—​especially for principles where modal 
operators occur embedded in the scope of further modal operators. 
Settling such questions is at least in part a matter of data-​fitting (see 
also Ripley 2016). In a non-​causal sense of ‘explanation’, we aim at 
an inference to the best explanation of the data.

Since logic is involved in data-​fitting, it faces the issue of 
overfitting. Indeed, the issue takes some of the same forms for 
logic as we saw it take for semantics, for logical consequence is 
standardly defined by a generalization over semantic models. 
Standardly, a conclusion is defined to be a logical consequence of 
some premises if and only if every model of the premises is a model 
of the conclusion—​in other words, the conclusion is true in every 
model in which every premise is true. Some variations on that 
theme are played for some non-​classical logics, but they all involve 
generalizations over semantic models. Thus, changing the class of 
models by adding new parameters can change the logical conse-
quence relation, at least for those connectives whose semantics is 
sensitive to the change.

For instance, Kripke’s semantics for non-​modal intuitionistic 
logic involves adding a new parameter with an associated re-
flexive, transitive accessibility relation. Informally, the picture is 
that the parameter’s values are states of information, and one state 
is accessible from another when the latter extends the former. The 
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semantics is designed to make every formula behave monotoni-
cally: if a state of information verifies it, so does every extension of 
that state. Monotonicity requires a tweak to the semantic clause for 
negation (¬): instead of the classical clause that a state verifies ¬α if 
and only if it does not verify α, Kripke’s semantics requires a state to 
verify ¬α if and only if no extension of that state verifies α, in order 
to ensure that whenever a state verifies ¬α, so does every extension 
of that state. As a result, the semantics invalidates the principle of 
double negation elimination: in some cases, a state verifies ¬¬α 
without verifying α. For example, in a model with just two states, s 
and s+​, where s+​ extends s, and only s+​ verifies an atomic sentence 
p, neither state verifies ¬p, so both states verify ¬¬p, so s verifies 
¬¬p but not p.

Without adding new parameters, one can also increase flexibility 
by extending the range of values available for an old parameter, by 
adding or subdividing values. Standard semantic models are biva-
lent: at a given point in the model, each sentence is either true or 
false, and not both. In three-​valued logic, the available values are 
typically truth, falsity, and ‘neither’. In four-​valued logic, they may 
be ‘just true’, ‘just false’, ‘neither true nor false’, and ‘both true and 
false’ [sic]. Such flexibility is used to deal with semantic paradoxes 
such as the Liar. In response to paradoxes of vagueness, the values 
may spread out into a continuum, represented by the real numbers 
from 0 (perfect falsity) to 1 (perfect truth), allowing the truth-​value 
of the vague sentence ‘It’s dark’ to rise continuously at dusk and fall 
continuously at dawn. A multi-​dimensional space of truth-​values 
may be invoked to track the multi-​dimensionally vague sentence 
‘It’s a religion’ in truth-​value. As truth-​values proliferate, so do the 
different possibilities for defining logical consequence in terms 
of them. In some three-​valued logics, preservation of non-​falsity 
determines a different consequence relation from preservation of 
truth. In some other many-​valued logics, a conclusion is a logical 
consequence of some premises if and only if no model makes the 
conclusion worse in truth-​value than every premise, and so on.
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Conversational virtues may also be built into the definition of 
logical consequence, by adding new parameters to models. In rele-
vance logic, validity requires the conclusion to be in some sense rel-
evant to the premises, and models are complicated accordingly (see 
Anderson and Belnap 1975 and Mares 2004; see Burgess 1981 for a 
critique of the idea of ‘fallacies of relevance’). Perhaps someone will 
propose politeness logic, whose models have a politeness param-
eter taking values in a totally ordered set, informally understood 
as a scale from the rudest to the politest. A model assigns each 
atomic sentence a rudeness-​value. The rudeness-​value of a com-
plex sentence is the maximum (worst) of the rudeness-​values of its 
atomic constituents. An argument is valid only if it is politeness-​
preserving, in the sense that no model makes the conclusion ruder 
than every premise (other conditions may also be necessary for va-
lidity). In politeness logic, the rule of disjunction introduction is 
invalid, for if a model makes the atomic sentence r ruder than the 
atomic sentence p, then it also makes the disjunction p ∨ r ruder 
than p, so p ∨ r is not a logical consequence of p.

The semantics for a logic can be complicated in other ways too. 
Most obviously, the semantic clauses for logical connectives can be 
gerrymandered to invalidate disliked principles. The possibilities 
are endless.

Revisions of classical logic are often presented as making for 
more flexibility. Usually, classical logic can still be recaptured from 
the proposed alternative as a special case. For example, restricting 
Kripke models for intuitionistic logic to those with only one state 
in effect collapses it back to classical logic. Restricting models for 
many-​valued logic to those which assign each atomic sentence 
one of the two ‘classical’ truth-​values has a similar effect. Thus, 
the non-​classical model theory can be interpreted as recognizing 
all the possibilities recognized by classical model theory, and 
more besides. The non-​classical logic is strictly weaker than clas-
sical logic, since some arguments in the object-​language validated 
by all classical models are invalidated by some models in the 
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non-​classical semantics, whereas every argument validated by all 
models in the non-​classical semantics is also validated by all clas-
sical models.

Another rhetorically ingenious way of marketing weakness 
in a logic as a virtue is by saying that a weaker logic makes more 
distinctions than a stronger logic. Specifically, given two formulas α 
and β, α ↔ β may be a theorem of a logic L but not of a weaker logic 
L–​, though α ↔ α and β ↔ β are theorems of both. Then friends of  
L–​ may say that it distinguishes between α and β, whereas L does not. 
Of course, the distinctness of the sentences α and β is not in dispute. 
The question is whether α ↔ β is true on all relevant interpretations. 
If it is, what is the virtue in being unable to prove it? Analogously, 
imagine a theory of arithmetic so weak that it lacks ‘2 +​ 2 =​ 4’ as a 
theorem. It might be advertised as having the advantage of allowing 
us to distinguish between 2 +​ 2 and 4. Of course, the distinctness  
of the terms ‘2 +​ 2’ and ‘4’ is not in dispute. The question is whether 
2 +​ 2 and 4 are the same number. If they are, what is the virtue in 
being unable to prove it?

Proponents of non-​classical logic face the challenge of explaining 
the success of classical logic as the standard implicit background 
logic for proofs in mathematics for two and a half thousand years, 
by far the most severe test of any logic in human history. A pop-
ular strategy is to claim that the language of pure mathematics 
satisfies the special conditions for the recapture of classical logic 
from the preferred non-​classical alternative. For example, those 
who reject excluded middle for languages with vague or meta-​
semantic vocabulary (such as ‘true’ and ‘false’) often accept it for 
the language of pure mathematics, which they take to lack such 
vocabulary. However, applications of mathematics in the natural 
and social sciences do involve vague or meta-​semantic vocabu-
lary, so the classical-​recapture strategy arguably fails to explain 
the success of classical mathematics in scientific applications (for 
details see Williamson 2018a). Such alternative logicians cannot 
escape as easily as they imagine from the daunting challenge of 
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reconstructing mathematics for scientific applications from the 
starting-​point of their weak non-​classical logic.

On one view of logic, it is needed to play the role of a neutral 
arbiter of more substantive disputes in science or metaphysics. 
That view favours weak logics, because they are neutral on more 
questions. Strength in a logic tends to compromise its neutrality. 
But what counts as ‘substantive’ is never made clear. In any case, 
the view is hopeless because any proposed principle of logic can be 
attacked on scientific or metaphysical grounds, however mistaken 
they may be, and so is not neutral on those scientific or metaphys-
ical issues. We have already seen examples of that, and they can be 
multiplied. Perhaps under the influence of Hegel, some metaphy-
sician claims that all change involves a contradiction (Priest 1985). 
Even the anodyne structural principle that logical consequence is 
reflexive, so α is always a logical consequence of α, may be denied 
by a follower of Heraclitus, on the grounds that one can never grasp 
the same proposition twice. If a correct logic comprises only prin-
ciples incapable of being challenged on scientific or metaphysical 
grounds, then the correct logic is empty.8

For present purposes, a key feature of weak logics is how un-
helpful they are when we need to identify bad data. For a crude case, 
take dialetheist logic, which permits true contradictions. When a 
witness contradicts himself, the dialetheist is not best placed to see 
the problem. We might also be suspicious of a witness who states 
‘Not everyone present was invited’ but refuses to accept ‘Someone 
present was not invited’, a consistent combination of attitudes in 
intuitionistic logic. Of course, alternative logicians may offer more 

	 8	 For a more detailed critique of the idea of logic as a neutral arbiter see Williamson 
2014a. For more on strength as an abductive virtue in logic see Williamson 2017b. For 
how confusion between logic and metalogic has led to scepticism about strength as 
an abductive virtue in logic see Williamson forthcoming-​d. Much of the literature on 
disagreement in logic is vitiated by similar confusions, for example between disagree-
ment in logic on whether ∀P (P ∨ ¬P) (the law of excluded middle) and disagreement 
in metalogic on whether ‘∀P (P ∨ ¬P)’ is a logical truth. For a sympathetic treatment of 
logical nihilism see Russell 2018.
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roundabout reasons for doubting such testimony. More crudely, 
they may just say that since classical logic is incorrect, we should 
not be relying on it in our attempts to identify bad data.9

Such responses on behalf of alternative logics push the ques-
tion further back. Were concerns about overfitting given enough 
weight, or indeed any, when the case for revising classical logic was 
made? Increases in flexibility make data, including bad data, easier 
to accommodate, and so incur a significant methodological cost. 
Sensitivity to this cost is hard to detect in arguments against clas-
sical logic. Instead, one finds remarkable levels of implicit trust in 
unclear data—​for example, when the failure of classical logic for 
vague languages is simply taken for granted. The problem becomes 
even more acute when the data can be explained as products of im-
perfectly reliable heuristics, as chapter 1 explained they often can.

One reason the analogy between alternative logics and proto-
typical cases of overfitting may have been missed is that there are 
also striking differences. Most notably, in curve-​fitting, the old and 
new curves represent equally specific hypotheses. By contrast, al-
ternative logics are usually less specific—​weaker—​than classical 
logic. They withdraw from some consequences of the old hypoth-
esis, without adding new ones to compensate. That is quite dif-
ferent from what happens in the natural sciences. The analogue 
would be at best a kind of curve-​fitting where one specifies upper 
and lower curves, the hypothesis being that the correct values lie 
in the band between the two curves. The analogue of weakening 
the logic would be pushing the two curves further apart, widening 
the band to include data-​points outside the old band, thereby 
weakening the hypothesis. For some cases, the analogue would 

	 9	 Naïve empiricist attitudes to data may lead to errors in logic as they seem to have 
done elsewhere in philosophical theorizing. According to Ernst Cassirer, in Renaissance 
Italy ‘empiricism leads not to the refutation but to codification of magic’ and to ‘empirical 
magic’, through its respect for miscellaneous empirical reports of magic (1963: 151-​2), 
whereas rationalists swept such reports aside in their quest for a uniform mathematical 
theory of nature. In present terms, the empiricists were guilty of overfitting.
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be even worse: just crossing out the old curve without proposing 
a replacement. With such a methodology, the result of erroneous 
data-​points is not a more erroneous hypothesis but just a less infor-
mative one. Consequently, one will not get the kind of erratic insta-
bility and falsified predictions characteristic of classic overfitting, 
but just a loss of informativeness.

A logic’s predictions can be regarded as its deductive 
consequences for particular cases. When overfitting produces a 
weak logic, its predictive failures consist in uninformativeness 
rather than falsity.

At a more general theoretical level, weakening a logic is analo-
gous to revising a theory in physics by abandoning some of its gen-
eral principles without replacing them by any alternatives of similar 
generality. Such a move in physics would look defeatist rather than 
progressive. Not only would it result in a less informative theory; 
it would fail to stress-​test the crucial data by not trying to explain 
them on an alternative equally strong theory. That would have in 
common with overfitting an insufficiently critical attitude towards 
the data. Proposals for weakening classical logic implicitly treat the 
relevant data in a similarly uncritical way.

In abductive terms, weakening a logic implies loss of strength 
rather than loss of simplicity, whereas overfitting in the natural and 
social sciences typically involves loss of simplicity without loss of 
strength. In both cases there is a loss of abductive virtue, incurred 
by an insufficiently critical attitude to the data, but the virtue lost is 
different. In practice, however, weakening a logic usually involves 
some loss of simplicity too. In the model theory that almost always 
happens, since new structure is added to the models to make clas-
sical principles fail. It often happens in the proof theory too, since 
classical rules of inference or axioms are qualified or replaced by 
more complicated substitutes rather than simply dropped. For ex-
ample, relevance logics exhibit both loss of strength and loss of sim-
plicity, in both model theory and proof theory. Thus, alternative 
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logics typically enjoy the worst of both worlds, and so do even 
worse than ordinary overfitting in the natural and social sciences.

2.6  Overfitting in philosophical model-​building

When scientists speak of degrees of freedom in a model, the models 
they have in mind are rarely semantic models such as those in the 
previous two sections, which assign semantic values to expressions 
of a language. Although semantic models are a special case of 
models in the general scientific sense, the scientists are unlikely 
to have semantic models in mind. Most models of natural or so-
cial phenomena imply nothing specific about the semantic values 
of linguistic expressions—​though general methodological morals 
about models in science are indeed applicable and relevant to se-
mantic models. In the predominant scientific sense, a model of a 
phenomenon is an intermediary object, which is intended in rele-
vant ways to be easier to study than the target phenomenon itself, 
but structurally similar enough to it for insights about the model to 
reveal something about the target phenomenon (for a general treat-
ment of modelling in science see Weisberg 2013). For the model 
to have well-​defined parameters, it must be formally specified, typ-
ically in mathematical terms—​for example, by differential equa-
tions whose coefficients are parameters of the model. Informally, 
the equations may be conceived as characterizing the development 
of a closed system over time. By solving the equations analytically, 
or by approximating their effect for given initial conditions on a 
computer, scientists can often work out how the model develops, 
identify patterns, and tentatively transfer them to the target phe-
nomenon. Models of pandemics and of global warming are of this 
general kind.

Almost always, the model is much simpler than the target phe-
nomenon. For example, it may model a planet as a point mass. 
Without such massive simplifications, the model would be 
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mathematically and computationally intractable, and so unfit for 
purpose. Unless the target phenomenon is the whole universe, 
just modelling it as a closed system—​ignoring the possibility of 
interference from outside the system—​is already a massive sim-
plification: in practice, there is always some outside interfer-
ence (for example, by gravity). Restricting degrees of freedom in 
models to avoid overfitting is another source of deliberate simpli-
fication. In a deterministic model, the implicit assumption that 
the parameters’ values at one time jointly determine their values 
at any later time is also a simplification. For example, a biological 
model of predator-​prey interaction may treat the sizes of the two 
populations at any time as jointly determining their sizes at any 
later time, ignoring obviously relevant factors such as age profile, 
interactions with a third species, the changing state of the envi-
ronment, and so on.

Although models in natural and social science tend to be dia-
chronic, that is inessential to the model-​building methodology. 
Probability spaces in the mathematical sense are used to model 
various kinds of uncertainty, but are synchronic: they specify one 
probability distribution, not an evolving sequence of distributions. 
Many models of language in linguistics are synchronic. So is an 
electoral model of the relation between parties’ share of the votes 
and their share of the seats in an assembly. One can learn about syn-
chronic dependencies between the variables by varying the values 
of the variables, thereby comparing different models with the same 
overall structure.

Much progress in the natural and social sciences consists in 
building better models of natural and social phenomena. The 
new model may capture all the features of the target phenomenon 
captured by the old model, and more besides, without becoming 
mathematically or computationally intractable. That is quite dif-
ferent from the older paradigm of scientific progress as the dis-
covery of new scientific laws. Most macroscopic systems and many 
microscopic ones are too messy and complicated to satisfy any 
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distinctive universal generalizations, let alone laws, formulated in 
terms of such systems.

Philosophers sometimes try to hold onto a law-​based concep-
tion of science and absorb such complications by invoking a cat-
egory of ‘ceteris paribus laws’, but it cannot do the required work. 
Ceteris paribus—​other things being equal—​planets are not point-​
masses, and the number of animals in a population does not vary 
continuously over time as a differential equation requires—​it is 
discrete. We can determine by rigorous mathematics or computer 
simulation what holds in a model; by contrast, the assumption 
that a law holds ceteris paribus is far too vague for us to determine 
its consequences in any such way. Instead, the appropriate way to 
study those messy and complicated phenomena is often by building 
formal models rather than by seeking exceptionless or ceteris pa-
ribus laws. One may be able to conclude with some rough but 
robust generalizations drawn from the model, formulated with ‘ce-
teris paribus’ qualifications (Weisberg 2013: 158–​9, 167–​8), but at 
the heart of the rigorous scientific action is the model, not a ceteris 
paribus law. The principles that define the model which explains 
the ceteris paribus law do not themselves hold ceteris paribus.

Of course, model-​building in the natural and social sciences 
is informed by data. The curves in curve-​fitting are more or less 
simple models. A complication at this point is that the target phe-
nomenon is hardly ever a particular one-​off event token, such as 
the Big Bang or global warming on Earth. Typically, the target phe-
nomenon is a general type of event or process, such as the working 
of some kind of cell or bodily organ, or some kind of interaction 
between two species. Scientists aim to produce a model of the type, 
that is, a model generically of a token of the type, without there 
being any particular token of which it is a model—​just as a dia-
gram can be of a human heart without there being any particular 
human heart of which it is a diagram. Typically, the model will be 
based on data from many different tokens of the relevant type. Even 
if there are no errors in the data, there may still be outlying data, for 
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instance from an abnormal heart. Such outlying data can distort the 
model, making it a worse model of a normal heart (similar issues 
would arise in semantics also if it were done in a similarly model-​
building spirit). Precautions against overfitting can help avoid such 
distortions too.

Not all model-​building concerns quantitative issues. For ex-
ample, biologists want to understand the predominance of sexual 
reproduction, since asexual reproduction is also possible and actu-
ally occurs in some cases. For such theoretical purposes, biologists 
use a model-​building methodology. In particular, they build 
models to explore the hypothesis that sexual reproduction makes 
a population better able to adapt to changes in the environment. 
Such a model may schematically represent competition between 
a sexually reproducing population and an asexually reproducing 
population, with an initial distribution of genotypes, under in-
tense selection from a rapidly changing environment. The hypoth-
esis to be tested is that sexual reproduction is more conducive than 
asexual reproduction to variance in genotype, and so makes for 
more adaptability to environmental change (Weisberg 2013: 115-​
117, Crow 1992). The dynamics of such a model are encoded in 
simple mathematical rules, whose consequences over time can be 
computed. The rules are not intended to be a realistic description 
of actual events, but just to capture general qualitative features of 
competition between the two forms of reproduction. The rules are 
best kept as simple as possible, not merely for ease of computation, 
but because any unnecessary complication or ad hoc feature would 
risk rigging the model in favour of a desired conclusion. The aim 
is not data-​fitting or quantitative prediction but general theoretical 
explanation. Still, the model is ultimately constrained by data: for 
instance, the dynamical rules for how the sexually reproducing 
population evolves should not diverge too much from known 
features of the genetics of sexual reproduction.

In brief, simple formal models are used in the natural and so-
cial sciences to gain qualitative understanding of very general 
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phenomena, especially phenomena whose instances are too messy 
and complicated to be governed by informative exceptionless laws 
at the relevant level. That is evidence that the model-​building meth-
odology would be of value to philosophy too. An example was al-
ready noted in section 2.3: the use of simple formal models to test 
the behaviour of the JTB analysis of knowledge. We should expect 
the model-​building methodology to be much more widely appli-
cable in philosophy than that. After all, the human world is fan-
tastically messy and complicated (‘Out of the crooked timber of 
humanity no straight thing was ever made’), and much of human 
philosophy concerns the human world: human minds and bodies, 
human knowledge and action, human thought and language, 
human art and science, human morality and politics, human iden-
tity through change and counterfactual variation. Many of those 
philosophical issues generalize to the wider world of non-​human 
animals and perhaps even of artificial intelligence, but that wider 
world is fantastically messy and complicated too. Thus, philosophy 
spends much of its time and energy engaging with phenomena of 
just the kind better suited to model-​building than to the quest for 
exceptionless laws.

The model-​building methodology is already widely used in some 
areas of philosophy (Williamson 2017a). It predominates in formal 
epistemology, including Bayesian probabilistic models, models of 
epistemic and doxastic logic, and more, for both individual and 
social epistemology. Formal models from decision theory, game 
theory, deontic logic, voting theory, and evolutionary theory are 
sometimes used in moral and political philosophy. In metaphysics, 
the mereology of gunk—​the theory of parts and wholes where 
everything has a proper part—​is hard to think about accurately 
without a mathematical model. When semanticists of natural lan-
guage state a formal semantic theory, it is usually for a toy model 
language.

Despite these examples, only a small proportion of contempo-
rary philosophy uses a model-​building methodology. One possible 
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explanation is that only a small proportion of contemporary phi-
losophy studies topics for which a model-​building methodology 
would be useful. However, in my experience, there is also wide-
spread ignorance and incomprehension of the model-​building 
methodology amongst philosophers. Many take the falsity of its 
simplifying assumptions as sufficient reason to reject a model. Most 
graduate students in philosophy are neither encouraged to build or 
use models nor trained in how to do so. Consequently, the method-
ology has not so much been tried and found wanting as not tried. 
Almost certainly, it could usefully be applied more widely in phi-
losophy than it has been so far, as some examples below suggest.

Unfamiliarity with the model-​building methodology helps 
explain the marginalization of epistemic and doxastic logic in 
twentieth-​century mainstream epistemology, despite the pioneering 
work of Jaakko Hintikka (1962). For decades, new developments in 
epistemic and doxastic logic came more from computer scientists 
and theoretical economists than from philosophers. Notoriously, 
standard models of epistemic logic validate a strong form of logical 
omniscience for knowledge: automatically, if one knows the prem-
ises of a deductively valid argument, then one knows the conclusion 
too (with no qualifications about knowing the entailment or having 
competently carried out the deduction). Similarly, standard models 
of doxastic logic validate the correspondingly strong form of logical 
omniscience for belief: automatically, if one believes the premises 
of a deductively valid argument, then one believes the conclusion 
too (again, with no qualifications). The obvious computational and 
reflective limitations of actual humans seem to provide innumer-
able counterexamples to logical omniscience for both knowledge 
and belief, which were taken to discredit epistemic and doxastic 
logic: whatever epistemic and doxastic logicians were studying, it 
was not what interested epistemologists, they thought. Significant 
opportunities for epistemology were lost. Logical omniscience 
could have been treated as a legitimate simplification for modelling 
purposes in order to apply the formal framework of epistemic and 
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doxastic logic to the rigorous exploration of other structural issues 
in epistemology. But such an outlook on model-​building seems not 
to have been available in epistemology at the time. The required 
formal skills were also in short supply.

Later work in epistemic and doxastic logic showed how to avoid 
logical omniscience, and model agents’ limited rationality, for ex-
ample by allowing possible worlds epistemic or doxastic access to 
‘impossible worlds’ where any set of sentences whatsoever can be 
the set of truths (Rantala 1982). Such models carry a cost, because 
they drastically increase degrees of freedom. The effect is that the 
model-​builder has to put the agent’s knowledge and beliefs into the 
model ‘by hand’, so stipulation largely replaces exploration, and 
many of the potential gains from model-​building are lost. Instead 
of learning from the model, one is just taking out of it what one had 
explicitly put in.

Some functionalists in the philosophy of mind have argued that, 
on a proper understanding of knowledge and belief, the failures of 
logical omniscience are illusory (Stalnaker 1984, 1999). The fol-
lowing chapters will discuss issues about logical omniscience and 
the individuation of the objects of knowledge and belief more 
deeply. In any case, technical work on blocking logical omniscience 
was scarcely noticed in mainstream epistemology, and did not in 
practice constitute a bridge between mainstream epistemology 
and epistemic and doxastic logic. Encouragingly, more recent 
years have seen more interaction between formal epistemology 
and mainstream epistemology, and consequently more use of the 
model-​building methodology in epistemology by philosophers.

When the model-​building methodology is applied in philos-
ophy, issues of overfitting and degrees of freedom arise. We need 
to be on the alert for complication and ad hoc features as warning-​
signs of error or distortion. If an example convinces philosophers 
that a phenomenon can occur, but modelling it requires something 
reminiscent of gerrymandering, then the example may have been 
misinterpreted. Even if a phenomenon is genuinely possible, it may 
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be such an outlier that complicating the model to allow for it makes 
the model less useful for many other purposes.

Often, the dialectic is more intricate. Here is a case from my own 
experience. I have been interested in using epistemic models to il-
lustrate extreme failures of the ‘KK’ or ‘positive introspection’ prin-
ciple that if one knows that P, one knows that one knows that P, 
and of watered-​down versions of that principle—​for instance, that 
if one knows that P, one is in a position to know that one knows 
that P. In models of epistemic logic, positive introspection prov-
ably corresponds to the transitivity of the accessibility relation for 
knowledge. I have used an example where one is looking from a 
distance at an unmarked clockface with a single hand, wondering 
what time it shows. By looking, one learns something, but not eve-
rything, about where the hand is pointing. In the simplest epistemic 
models of that situation, one can easily show, positive introspection 
fails drastically (Williamson 2014b). However, friends of positive 
introspection can approximate those models by slightly more com-
plicated models where positive introspection holds, by arbitrarily 
selecting a coarse-​grained partition of epistemic possibilities to de-
termine the accessibility relation in the model. Similar tricks can 
be played with less grossly simplified models where positive intro-
spection fails.

However, one can show that any model of the situation which 
validates positive introspection does so at the cost of a sort of 
symmetry-​breaking (Williamson 2021d). The basic set-​up, in-
cluding all potential positions of the hand, has a symmetry induced 
by the underlying rotational symmetry of the clockface about its 
centre. But one can show that if an epistemic model respects that 
symmetry, in the sense that the underlying epistemic structure 
remains invariant under ‘rotations’ of the model, and the model 
meets basic epistemic constraints such as avoiding both scepticism 
and omniscience about where the hand is pointing, then the model 
violates positive introspection. Symmetry-​breaking is not just in-
elegant; it is a symptom of an ad hoc intrusion. In effect, it means 
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that the model postulates differences in associated epistemological 
structure between one point on the circumference of the clockface 
and another, even though the basic set-​up does not require any 
such differences. Of course, in real life, the situation is doubtless not 
perfectly symmetric: our visual system may well embody a slight 
bias on one side or another. But for an epistemological theory to 
insist in advance that there must be such a bias or asymmetry in 
a situation whose basic structure does not impose one looks like 
gerrymandering. In particular, specifying which way the bias goes 
would require an extra degree of freedom. Thus, the methodology 
of model-​building tells against symmetry-​breaking, and so against 
positive introspection. In brief, to save positive introspection in 
this case, you must overfit.

None of this means that all epistemic models must invalidate 
positive introspection. On the contrary: there is often good reason 
to use epistemic models that validate both positive introspection 
and the much less plausible principle of negative introspection: if 
one does not know that P, one knows that one does not know that 
P, which corresponds to the accessibility relation being Euclidean, 
in the sense that all worlds accessible from a given world are ac-
cessible from each other. Negative introspection fails in very ordi-
nary cases of confident error, where it is false that P, but one thinks 
that one knows that P: as a result, one does not know that P, but 
one also does not know that one does not know that P (in Donald 
Rumsfeld’s phrase, an unknown unknown). Despite such clear 
counterexamples, it often makes good methodological sense to 
build negative introspection as well as positive introspection into 
a model. For many epistemic models are designed for exploring 
interpersonal effects, such as those which depend on the presence 
or absence of common knowledge (where everyone knows that 
P, everyone knows that everyone knows that P, everyone knows 
that everyone knows that everyone knows that P, and so on). Each 
agent in the envisaged situation has their own knowledge oper-
ator with its own epistemic accessibility relation. The best way 
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to isolate the interpersonal obstacles to common knowledge is 
by minimizing the intrapersonal obstacles to knowledge about 
one’s own knowledge states, to avoid interference. That requires 
assuming that each agent satisfies both positive and negative in-
trospection separately. Unfortunately, epistemic logicians have 
tended to treat positive and negative introspection not just as 
convenient simplifying modelling assumptions but as all-​purpose 
epistemological dogmas, brushing aside all the epistemological 
objections to them. When the focus shifts to intrapersonal episte-
mology, background assumptions of interpersonal epistemology 
should be called into question. Which simplifying assumptions 
are legitimate depends on what questions one is using the model 
to think about.

2.7  Summing up

As we have seen, the methodological issues around overfitting and 
degrees of freedom are themselves messy and complicated, both 
in general and in particular in their application to philosophy. But 
that is no good reason to ignore them. Overfitting is a trap into 
which too many philosophers have fallen, or jumped. Although 
it can be hard to know whether one is overfitting, we need to be 
alert to the danger. To that end, we should put somewhat more 
weight on simplicity and strength as theoretical virtues in philos-
ophy, as elsewhere, and be somewhat less trusting than hereto-
fore of data that tempt us to complicate and weaken our theories. 
Obviously, that does not mean that we should rush to the opposite 
extreme: having neglected simplicity and strength, we should not 
switch to neglecting fit with data. We need to be keenly aware that 
there is a balance to be struck, and that we have not been striking 
it right. Nothing about the nature of philosophy exempts us from 
the methodological exigencies that other theorists are used to 
working under.
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Clearly, once we have a plausible explanation of potential errors 
in those data the theory fails to fit, the lack of fit becomes less se-
rious. As we have seen, in philosophy and elsewhere, our reliance 
on a fallible heuristic may be central to that explanation.

In abductive methodology, theoretical virtues are often roughly 
summarized as simplicity, strength, and fit with data. Giving too 
much weight to any one or two of them at the expense of the re-
mainder distorts our view of comparisons between theories, and 
is liable to end in error or triviality. By focusing on the more spe-
cific theoretical vice of overfitting, we can clarify our sense of what 
would be involved in properly implementing an abductive method-
ology in philosophy.10

	 10	 See also Williamson 2016c on abductive philosophy.
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3
Case Study: Hyperintensionalism

3.1  Two revolutions?

According to a fashionable triumphalist narrative, philosophy 
is in the midst of a revolution. The cartoon version goes like this. 
Early analytic philosophy—​from Frege to Quine—​worked in a 
coarse-​grained extensional framework. Around 1960, through the 
work of Saul Kripke and others, that framework was overthrown in 
favour of a more flexible, more fine-​grained intensional framework, 
implemented in terms of possible worlds. Analytic philosophers 
started working in the intensional framework instead. That was 
the intensional revolution Much more recently, through the work 
of Kit Fine and others, the intensional framework has in its turn 
been overthrown in favour of a still more flexible, still more fine-​
grained hyperintensional framework, implemented in terms of 
grounding or some such metaphysical relation. Many analytic 
philosophers have started working in such a framework instead. 
That is the hyperintensional revolution. It began in metaphysics 
but is spreading to other branches of philosophy. It is where we 
are now.1

Although the most eye-​catching features of the three approaches 
are metaphysical, the underlying structural differences be-
tween the frameworks are more abstract. They concern the 

	 1	 Nolan 2014 tells such a story, though I am not attributing the cartoon version to 
him. It is part of current folklore. Of course, plenty of philosophy—​including plenty of 
analytic philosophy—​is not usefully classifiable as working within either an extensional, 
intensional, or hyperintensional framework, because it does not engage with the relevant 
issues. That may apply to much ordinary language philosophy.
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quasi-​logical operations available within each framework, hinted 
at by the contrast between ‘coarse-​grained’ and ‘fine-​grained’. The 
differences emerge most clearly when one compares the forms of 
semantic theory suited to each approach. The intensional revolu-
tion corresponded to the transition to possible worlds semantics, 
discussed in section 2.4 of chapter 2. The hyperintensional revo-
lution is sometimes implemented by impossible worlds semantics, 
sometimes by truthmaker semantics. In brief: extensional seman-
tics operates on extensions; a sentence’s extension is its truth-​value, 
an n-​place predicate’s extension comprises the ordered n-​tuples 
that satisfy it. Intensional semantics operates on intensions; a sen-
tence or predicate’s intension assigns it its extension at each world. 
Hyperintensional semantics operates on . . . something else.

The case for hyperintensionalism is usually made in terms of 
examples, presented as decisive counterexamples to intensionalism. 
Perhaps the most famous is due to Kit Fine, in his seminal paper 
‘Essence and Modality’ (Fine 1994). It is directed against attempts 
by Kripke and others to develop essentialist metaphysics within 
an intensional framework, by giving a modal account of essence 
(Kripke 1972, 1980; for Fine’s view of Kripke’s understanding of es-
sence, see Fine 2022). Such a modal account equates ‘It is essential 
to S that X is F’ with ‘Necessarily S is F’, or with ‘Necessarily if S 
exists then S is F’, where ‘S’ designates S rigidly, the pronoun ‘X’ is 
anaphoric on ‘S’, and the necessity is metaphysical. But consider the 
contrast between (1A) and (1B):

(1A) It is essential to Socrates that he is Socrates.

(1B) It is essential to Socrates that he is a member of {Socrates}.

If one is willing to think in essentialist terms at all, one is liable to be 
struck by (1A) as true and by (1B) as false, at least until conscious 
theoretical commitments intervene: (1A) sounds like a truism, (1B) 
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like the introduction of something extraneous to Socrates himself, 
his singleton set. Nevertheless, on standard views of the modal met-
aphysics of sets, being Socrates is necessarily equivalent to being 
a member of {Socrates}. Thus, ‘Necessarily Socrates is Socrates’ is 
equivalent to ‘Necessarily Socrates is a member of {Socrates}’, and 
‘Necessarily if Socrates exists then Socrates is Socrates’ is equiv-
alent to ‘Necessarily if Socrates exists then Socrates is a member 
of {Socrates}’. Consequently, given that (1A) is true and (1B) false, 
those modal accounts of essence fail. Other modal accounts will 
do no better. For the predicates ‘is Socrates’ and ‘is a member of 
{Socrates}’ have the same intension. Since a standard intensional 
semantic framework operates compositionally on intensions, 
substituting one predicate for another with the same intension in 
a sentence makes no difference to its intension, so no difference 
to its truth-​value, since the intension of a sentence determines its 
truth-​value at a given circumstance of evaluation. Thus, whatever 
semantics is attributed to the sentence operator ‘It is essential to S 
that . . .’ in the intensional framework, it will perforce assign the 
same truth-​value to (1A) and (1B). Since any properly developed 
modal account of essence will correspond to some semantics of the 
operator in the intensional framework, any such account will as-
sign (1A) and (1B) the same truth-​value. Consequently, if (1A) and 
(1B) differ in truth-​value, no modal account of essence is correct, 
and the standard intensional framework cannot handle the oper-
ator ‘It is essential to S that . . .’; it is hyperintensional.

Another well-​known case goes back to Aristotle (Metaphysics, 
book Θ 10: 1051b6–​9, cited against intensionalism by Schnieder 
2011: 445–​6). For any true declarative sentence in place of the sche-
matic letter ‘A’, consider:

(2A) The proposition that A is true because A.

(2B) A because the proposition that A is true.
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The natural verdicts are that (2A) is true and (2B) false. The former 
seems to get the order of explanation right, the latter to get it wrong. 
Nevertheless, on standard views of truth for propositions, neces-
sarily, the proposition that A is true if and only A. Thus ‘the proposi-
tion that A is true’ and ‘A’ have the same intension, so, in a standard 
intensional semantic framework, interchanging them in a sentence 
makes no difference to its intension, so no difference to its truth-​
value; the hyperintensionalist argument in terms of (2A) and (2B) 
goes much like the one in terms of (1A) and (1B). Consequently, if 
(2A) and (2B) differ in truth-​value, the standard intensional frame-
work cannot handle the sentence operator ‘. . . because -​-​-​’; it is 
hyperintensional.

A third example was used by Elliott Sober to argue that logi-
cally equivalent predicates may pick out different properties (Sober 
1982). It involves the terms ‘triangle’, meaning closed straight-​sided 
figure having three angles, and ‘trilateral’, meaning closed straight-​
sided figure having three sides. On the intended readings, being 
a triangle is necessary and sufficient for being a trilateral, so ‘tri-
angle’ and ‘trilateral’ have the same intension (Sober’s assump-
tion that the equivalence is logical may be too strong, but that does 
not matter for present purposes). Sober imagines a machine with 
two components linked in series. The first component is a closed 
straight-​sided figure detector: given a piece of wire as input, the ma-
chine outputs it if and only if it is a closed straight-​sided figure. The 
second component is a three-​angle detector: given any number of 
straight pieces of wire, it outputs them if and only if they have three 
angles. The second component is not a three-​side detector because 
it will output an open four-​sided but three-​angled figure if given as 
input. Now one inputs a wire triangle to the machine, which then 
outputs it. Why? Sober argues that, given how the machine works, 
the cause was the object’s being a triangle, not the object’s being a 
trilateral. The machine outputted the piece of wire because it was a 
closed straight-​sided figure having three angles, not because it was 
a closed straight-​sided figure having three sides. He takes this to 
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show that the property of being a triangle is distinct from the prop-
erty of being a trilateral. Thus (3A) is true and (3B) false:

(3A) Being a triangle =​ being a triangle

(3B) Being a triangle =​ being a trilateral

But ‘triangle’ and ‘trilateral’ have the same intension, so, in a 
standard intensional semantic framework, substituting one of 
them for the other in a sentence makes no difference to its inten-
sion, so no difference to its truth-​value. Consequently, if (3A) 
and (3B) differ in truth-​value, and ‘being a triangle’ and ‘being a 
trilateral’ differ in reference, the standard intensional framework 
cannot handle the construction ‘being a . . .’, which forms terms for 
properties; it is hyperintensional.

Examples such as (1A/​B), (2A/​B), and (3A/​B) can be very per-
suasive. However, they also hint at an asymmetry between the in-
tensional and hyperintensional ‘revolutions’. One can of course 
give similar pairs for the intensional revolution, involving modal 
operators, for example:

(4A) It is contingent that Scotland is part of the United Kingdom.

(4B) It is contingent that 5 +​ 7 =​ 12.

Since (4A) is true and (4B) false, but ‘Scotland is part of the United 
Kingdom’ and ‘5 +​ 7 =​ 12’ have the same truth-​value, so the same 
extension, the example shows that the standard extensional se-
mantic framework cannot handle the sentence operator ‘it is con-
tingent that . . .’; it is intensional.

Such examples can easily be multiplied for any of the usual modal 
operators. But whereas examples like (1A/​B), (2A/​B), and (3A/​B) 
are what motivate the hyperintensional revolution, examples like 
(4A/​B) were not what motivated the intensional revolution. In 1959, 
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Kripke did not have to show that modal operators lack truth-​tables; 
that had been obvious for decades. What initiated the intensional 
revolution was a more theoretical development: the discovery of 
a technically powerful and philosophically fruitful framework for 
the semantics of modal languages. By contrast, when examples  
like (1A/​B), (2A/​B), and (3A/​B) are used to motivate hyperinten
sionalism, they are typically presented as counterexamples to 
intensionalism just as they stand, with no hyperintensional semantic 
framework to back them up. Although some hyperintensional se-
mantic frameworks have subsequently been developed—​involving 
truthmakers, or impossible worlds, or whatever—​their putative 
merits are not what proponents of the hyperintensional revolu-
tion present as its driving-​force. In that role, they cast the putative 
counterexamples themselves. Indeed, hyperintensionalists do not 
agree on any one semantic approach: semantics with impossible 
worlds differs radically from truthmaker semantics.

As explanatory successes of a hyperintensional framework, its 
proponents also claim its capacity to make systematic sense of in-
dependently attractive metaphysical claims, such as ‘the mental is 
something over and above the physical despite supervening on it’ or 
‘the whole is prior to the parts despite each necessitating the other’. 
But for those who do not find such claims independently attrac-
tive, that is a dubious benefit, just as, for classical logicians, allowing 
one to get away with contradicting oneself is a dubious benefit of 
paraconsistent logic. Moreover, the intensional revolution bore 
much more fruit much more quickly than the hyperintensional 
revolution outside metaphysics (see the next section). For serious 
dialectical traction, the hyperintensional revolution still has to rely 
mainly on apparent counterexamples to intensionalism.

The terminology of ‘extensional’, ‘intensional’, and ‘hyper
intensional’ is already a clue to the difference between the two 
‘revolutions’. Extensional semantics operates compositionally on 
extensions. Intensional semantics operates compositionally on 
intensions. Does hyperintensional semantics operate compositionally 
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on hyperintensions, whatever they are? It does something beyond 
intensional semantics, but its name does not specify what. Indeed, 
some versions of hyperintensional semantics fall below the minimum 
standard of compositionality, an issue discussed later in this chapter.

On the standard use of the terms ‘extensional’, ‘intensional’, and 
‘hyperintensional’, there is an asymmetry between the extensional-​
intensional distinction and the intensional-​hyperintensional dis-
tinction. If an operator is extensional, it is also intensional, because 
an operation on extensions induces a corresponding operation on 
intensions. By contrast, if an operator is intensional, it is not also 
hyperintensional; an operation on intensions may not induce a cor-
responding operation on ‘hyperintensions’, whatever they are. I will 
use the terminology in this standard way.

One might describe hyperintensionalism as a more data-​driven 
approach than either extensionalism or intensionalism. From a 
methodological perspective, that already raises concerns about 
overfitting: the data on which subsequent theorizing relies are typ-
ically derived from off-​the-​cuff judgments on examples. Concerns 
about overfitting intensify when the theoretical frameworks in-
spired by the data turn out to help themselves to many extra 
degrees of freedom, as hyperintensional semantic theories do. Still 
worse, one can give a specific non-​hyperintensionalist alternative 
explanation of the data, in terms of a heuristic of limited reliability. 
This chapter will treat the hyperintensionalist programme as a case 
study in overfitting.

Before we get into the methodological details, some more gen-
eral reflections on the taxonomy of extensional, intensional, and 
hyperintensional are worth noting.

3.2  Extensional, intensional, hyperintensional

The hyperintensional is defined as what is beyond the inten-
sional, so the boundary of the hyperintensional is no clearer than 
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the boundary of the intensional. The use of impossible worlds in 
semantics illustrates the unclarity in the boundary. It is usually 
thought to entail hyperintensionality. But the general structure of 
intensional semantics does not exclude worlds in which Socrates 
was a donkey, for example, even if those worlds are metaphysically 
impossible. Another aspect of vagueness in the term ‘intensional’ 
concerns the structure of the semantics. Strictly speaking, if models 
have a parameter for times as well as the one for worlds, they go be-
yond the original Kripke models, but the addition is usually under-
stood to be well within the spirit of intensional semantics.

The boundary between the non-​extensional but intensional and 
the extensional is also much less clear than it may first sound. For 
example, David Lewis is usually regarded as a leader of the inten-
sional revolution, having made possible worlds more central to 
his theorizing than did any other major philosopher, including 
Leibniz. Lewis also wrote one of the most systematic early ac-
counts of the semantics of natural languages in the framework of 
intensional semantics (Lewis 1970). But he designed his modal 
metaphysics to facilitate his semantic reduction of the intensional 
language of quantified modal logic to the extensional language of 
counterpart theory (Lewis 1968). He thereby provided a way of 
making intensional languages respectable by the extensionalist 
standards of his old PhD supervisor Quine, though not to Quine’s 
satisfaction. Lewis himself argued that the distinction between ex-
tensional and intensional languages is elusive and unimportant 
(Lewis 1974). Admittedly, Lewis’s counterpart theory and modal 
realism about concrete possible worlds are minority views in met-
aphysics. But when one applies intensional semantics to a modal 
object-​language, one standardly does so in an extensional metalan-
guage, quantifying over worlds rather than using modal operators. 
More specifically, work on the model theory of modal logic and 
formal modal semantics is normally done in the non-​modal lan-
guage of mathematics, with some extra vocabulary to describe the 
syntax of the object-​language. However, when one characterizes 
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the intended model(s) for given readings of the modal operators, 
one may need to use those operators with those readings to pick 
them out (Williamson 2013a). It’s complicated.

Defining ‘extensional’, ‘intensional’, and ‘hyperintensional’ 
precisely may be more trouble than it is worth. We have clear 
paradigms of extensional semantics, clear paradigms of inten-
sional semantics, and clear paradigms of hyperintensional seman-
tics. Given a clearly specified formal semantics, we can identify its 
similarities to, and differences from, those paradigms. We know 
that any standard intensional semantics assigns the sentences in 
any one of the pairs (1A/​B), (2A/​B), and (3A/​B) the same truth-​
value, and that some paradigmatically hyperintensional semantics 
assigns them different truth-​values. That is enough to be getting on 
with. If someone later claims to have a non-​standard intensional 
semantics that assigns different truth-​values to the sentences in 
such a pair, one should look at the details before passing judgment. 
Typically, in a perspicuous formal semantic framework, one can 
define natural formal criteria for an operator to be extensional, in-
tensional, or hyperintensional, but the specific details may vary.

Some philosophers might argue that hyperintensional seman-
tics is nothing new, because Frege’s semantics was hyperintensional 
once he introduced his distinction between sense and reference. For 
instance, although ‘2 +​ 2 =​ 4’ and ‘Peano arithmetic is incomplete’ 
are necessarily equivalent, they differ in cognitive significance, and 
so have distinct Fregean senses. That allows Frege to evaluate ‘The 
children believe that 2 +​ 2 =​ 4’ as true but ‘The children believe that 
Peano arithmetic is incomplete’ as false. The issue is not straightfor-
ward, because Frege implemented the compositional aspect of his 
semantics primarily at the level of reference rather than of sense, 
so in a way his semantics is extensional. His trick is that when a 
declarative sentence occurs in the scope of a propositional attitude 
operator such as ‘The children believe that’, the embedded sentence 
refers to its customary sense, not to its customary referent (the true, 
for ‘2 +​ 2 =​ 4’ and ‘Peano arithmetic is incomplete’). Thus, rather 
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awkwardly, Frege achieves a hyperintensional effect in a nominally 
extensional setting. That is yet another hard case for the taxonomy 
of extensional, intensional, and hyperintensional.

Even at the height of the ‘intensional revolution’, most 
philosophers of language and mind in effect treated propositional 
attitude operators as hyperintensional, in accord with ordinary 
assessments of propositional attitude ascriptions in natural lan-
guage. That is exactly why they rejected the standard intensional 
treatments of operators for knowledge and belief in models of epi-
stemic and doxastic logic, on the grounds that they entailed logical 
omniscience (see chapter 2.6). In that respect, the ‘hyperintensional 
revolution’ was not revolutionary at all.

What was more revolutionary in the ‘hyperintensional rev-
olution’ was the hyperintensional treatment of constructions 
characteristic of general metaphysics: for instance, ‘It is essential 
to . . . that -​-​-​’ in (1A/​B), ‘. . . because -​-​-​’ in (2A/​B), and ‘being 
a . . .’ in (3A/​B). For hyperintensional distinctions had been widely 
assumed to make a difference only in cognitive or representational 
matters: the picture was that there is no hyperintensionality out 
there in the world as it is independently of how it is conceived. 
The role of senses in Fregean semantics poses no threat to that pic-
ture, because Fregean senses are individuated in terms of cognitive 
significance.

A further complication is that the talk of ‘the world as it is in-
dependently of how it is conceived’ presupposes a broadly realist 
approach to metaphysics. A metaphysical idealist who identifies 
the real with the rational may take cognitive hyperintensionality to 
be fully worldly hyperintensionality. Henceforth, I will follow most 
advocates of hyperintensionalism in metaphysics by ignoring met-
aphysical idealism.

Minimally, to draw non-​trivial hyperintensionalist morals from 
examples like (1A/​B), (2A/​B), and (3A/​B), the constructions in them 
should be free of metalinguistic elements, as should our assessments 
of their truth-​values, beyond the bare minimum required to 
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understand them. For metalinguistic hyperintensionalism comes 
very cheap indeed, as in (5A/​B):

(5A) ‘2 +​ 2 =​ 4’ contains ‘4’.

(5B) ‘Peano arithmetic is incomplete’ contains ‘4’.

Obviously, (5A) is true and (5B) false, even though they differ only 
in the substitution of necessarily equivalent sentences; quotations of 
meaningful expressions are typically hyperintensional. That shows 
nothing interesting about hyperintensionality in metaphysics.

Within analytic metaphysics itself, arguments for genuine 
worldly hyperintensionality went back further than is often 
recognized, well before the 1990s. For example, the article in 
which Sober made his case for the hyperintensional individuation 
of properties was published in 1982. It treats properties as caus-
ally potent in mind-​independent ways, not as mere projections of 
predicates or concepts.

Another case concerned the use of a supervenience relation to 
characterize relations between different ‘levels’—​for instance, 
mental properties or events and physical properties or events (as 
in Davidson 1970). Supervenience was standardly defined in 
modal terms: there is no possible difference at the supervening level 
without a corresponding difference at the base level. That rough 
statement can be made precise in various non-​equivalent ways, 
yielding various different supervenience relations, but all within an 
intensional framework. A much-​discussed worry was that a mod-
ally defined supervenience relation might not capture the full sense 
in which the base level metaphysically determines the supervening 
level (Kim 1984). For a start, supervenience as modally defined is 
a reflexive and not anti-​symmetric relation: each level supervenes 
on itself, and two levels can supervene on each other. Although 
such cases can be excluded by focusing on one-​way supervenience, 
where one level supervenes on another in the original sense but not 
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conversely, not even that gives one what one wants. For instance, 
the family of two properties {red, not-​red} supervenes one-​way on 
the family of four properties {red and round, red and not-​round, 
not-​red and round, not-​red and not-​round}, but the four-​property 
family does not seem metaphysically to determine the two-​family 
property in the right way; it does not seem ‘more basic’. I remember 
a widespread sense in philosophical discussions around 1980 
that modal relations were too coarse-​grained to capture what was 
wanted. In current terminology, the complaint was that modal 
relations are insufficient to ground the supervening level in the 
supervenience base.

Other resources for metaphysical hyperintensionality were 
also available in that period. In particular, since propositions were 
normally treated as the objects of propositional attitudes, and 
few were willing to treat propositional attitudes intensionally, 
hyperintensional theories of propositions were needed. Thus, the 
sentences ‘2 +​ 2 =​ 4’ and ‘Peano arithmetic is incomplete’ were usu-
ally taken to express distinct propositions, despite their necessary 
equivalence. Philosophers of language tended to accept a theory 
of direct reference for various expressions, on which sentences do 
not express Fregean senses, so propositions were not identified 
with Fregean thoughts. Instead, a sentence was often taken to ex-
press a Russellian proposition, a complex of the objects, properties, 
and relations the sentence was about, with a structure somewhat 
similar to the syntactic structure of the sentence. For example, 
Nathan Salmón used such an apparatus to give an anti-​Fregean 
treatment of Frege puzzles (Salmón 1986; for more discussion of 
Frege puzzles see chapter 4). Russellian propositions are worldly 
entities; they are not individuated by cognitive significance. Nor 
are they individuated by necessary equivalence. Consider these 
two sentences:

(6A) Mont Blanc has snowfields and Mont Blanc does not have 
snowfields.
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(6B) Mount Everest has snowfields and Mount Everest does not 
have snowfields.

Let [6A] and [6B] be the propositions expressed by (6A) and (6B), 
respectively. On the Russellian picture of propositions, Mont Blanc 
is a constituent of [6A] but not of [6B], while Mount Everest is a 
constituent of [6B] but not of [6A], so [6A] and [6B] are distinct 
propositions, despite being necessarily equivalent, since they are 
both impossible. That conception should allow one to define a 
propositional operator O which has nothing to do with cognitive 
significance but is sensitive to the constituents of the input propo-
sition, so that the proposition O([6A]) is true while the proposition 
O([6B]) is false. For example, given any proposition P, we could 
define O(P) as the proposition that Mont Blanc is a constituent of 
P. Then O is a hyperintensional operator at the purely metaphysical 
level of Russellian propositions.

As this background suggests, the ‘hyperintensional revolution’ 
was not the result of any major new philosophical or technical 
breakthrough—​by contrast with the intensional revolution. Fine’s 
1994 paper hit intensionalism where it hurt, by casting serious 
doubt on (many would say ‘refuting’) one of its supposed successes, 
Kripke’s modal account of essence, but the damage was limited. 
Still, the paper was eye-​catching; perhaps it brought interest in 
hyperintensional theorizing up to a critical mass.

The hyperintensionalist programme tends to be seen as a com-
parative newcomer on the philosophical scene, which has to be 
given time to prove itself. But key hyperintensionalist ideas have 
been around for forty years or more, so one might be forgiven for 
starting to feel impatient. By contrast, the intensional revolution 
had achieved a far broader and deeper transformation of philo-
sophical thinking by the mid-​1970s, in the work of Kripke, Lewis, 
Stalnaker, Kaplan, Barcan Marcus, Plantinga, Fine himself, and 
many others. Outside philosophy, the breakthrough in modal 
logic soon had effects in mathematical logic, linguistics, computer 
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science, and theoretical economics. Traces of the ‘hyperintensional 
revolution’ are rarer outside philosophy (Fine 2017a: 574–​5 lists 
some examples). Of course, anyone interested in computational 
phenomena must make syntactic distinction amongst logically 
equivalent formulas, but such distinctions do not depend on se-
mantic hyperintensionality. Still, the main impact of what is called 
‘the hyperintensional revolution’ has been in pure analytic meta-
physics itself.

Hyperintensionalist metaphysical theorizing manifests the self-​
confidence which analytic metaphysics developed through the work 
of Kripke, Lewis, and others, and so at least in part through the in-
tensional revolution (see Williamson 2014c for discussion). The 
suspicions of metaphysics associated with the ‘Linguistic Turn’, in 
both its logical positivist and its ordinary language manifestations, 
have been banished. But there is a concomitant danger of over-​
confidence. The less one doubts that one’s judgments are directly re-
sponsive to relations out there in the non-​linguistic world, with no 
linguistic bias or projection, the more vulnerable one is to exactly 
such linguistic biases and projection, because one is not screening for 
them. That problem will surface in the final section of this chapter. 
Before that, we will scrutinize some versions of hyperintensional se-
mantics to see how resistant they are to overfitting—​for overfitting is 
a typical effect of over-​confidence in one’s data.

3.3  Hyperintensional semantics: impossible worlds

The role of ‘impossible worlds’ in semantics goes back long be-
fore the ‘hyperintensional revolution’. They were used early on in 
models of epistemic and doxastic logic to block logical omnis-
cience, in what could be presented as a natural generalization of 
intensional semantics (Hintikka 1975, Rantala 1982; for more re-
cent developments see Berto and Jago 2019). Even earlier, Kripke 
had used models with ‘nonnormal’ worlds at which every formula 
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of the form ◊α is true to handle the non-​normal modal systems 
S2 and S3, though that was a far more restricted use of impossible 
worlds than was later made of them (Kripke 1965).2

If there is a problem with ‘impossible worlds’ in semantics, it is not 
that they could not exist. They do exist. A model contains a set W, 
whose members are the values of the ‘world’ parameter with respect 
to which formulas of the object-​language are evaluated as true; W 
can be any non-​empty set. In models for the semantics, the ‘impos-
sible worlds’ form a proper subset of W; the semantics imposes no 
constraints on which formulas of the language are true at an impos-
sible world. Consequently, in some cases, the formulas true at a given 
impossible world in a given model are not jointly compatible; they 
may be formally inconsistent or (on their intended interpretations) 
metaphysically incompossible. The designated actual world of a 
model is not allowed to be one of the impossible worlds.3

To see the attraction of using ‘impossible worlds’ in the seman-
tics to handle apparent metaphysical hyperintensionality, we will 
consider counterpossibles. A counterpossible is a counterfactual 
conditional with an impossible antecedent, such as ‘If there were 
true contradictions, Graham Priest would be vindicated’. In seman-
tics, the default reading of counterfactuals is standardly taken to be 
non-​epistemic, though epistemic readings are sometimes available 
(see Edgington 2008, Vetter 2016, and Williamson 2020: 251–​3 for 
discussion). For example, whether the counterfactual ‘If you had 
pressed the red button, there would have been an explosion’, is true 

	 2	 A standard Kripke model can have impossible worlds in the less extreme sense 
that some members of W are inaccessible from the actual world of the model. This can 
happen even for the intended model structure on a metaphysical reading of the modal 
operators if metaphysical modality violates the S4 axiom ◊◊p → ◊p; some worlds will 
be possibly possible but not possible (Salmón 1984). Unlike the models with ‘impossible 
worlds’ discussed in the main text, such cases involve no relaxation of the standard se-
mantic constraints on the semantic evaluation of formulas at worlds.
	 3	 The ‘impossible worlds’ here are impossible only in belonging to a subset of W 
exempted from the usual semantic evaluation clauses for the connectives. At some such 
worlds, the sentences evaluated as true are jointly logically consistent and metaphysi-
cally compossible on their intended interpretations.
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or false depends on the real state of the device, and more generally 
of the physical world, not on what anyone happens to know about 
it. Thus, unless one already expects hyperintensionality to be non-​
worldly, one might expect hyperintensionality in counterpossibles 
to constitute worldly hyperintensionality.

Standardly, the semantics of counterfactuals is done within an 
intensional framework, in the tradition of Stalnaker (1968) and 
Lewis (1973). The general idea—​which Stalnaker and Lewis imple-
ment in slightly different ways—​is that the counterfactual ‘If it were 
that A, it would be that C’ is true at a world w if and only if ‘C’ is 
true at the closest world(s) to w at which ‘A’ is true. In the special 
case where ‘A’ is true at no world, the counterfactual counts as true, 
since a fortiori there is no world at which ‘A’ is true and ‘C’ is not.4 
In brief, if all worlds are possible, then all counterpossibles are vac-
uously true. My preferred intensional approach to counterfactuals 
delivers the same verdict on counterpossibles. It treats ‘if ’ itself as 
the material conditional, but the whole conditional as in the scope 
of ‘would’, read as a contextually restricted local necessity oper-
ator; composing these yields a contextually restricted strict con-
ditional. In other words, ‘If it were that A, it would be that C’ is 
true at w if and only if, at every world contextually relevant to w 
at which ‘A’ is true, ‘C’ is also true. Thus, if the counterfactual is a 
counterpossible, it is vacuously true because ‘A’ is not true at any 
world (Williamson 2020).

Now take these two counterpossibles:

(7A) If 7 +​ 5 were 13, 7 +​ 5 would be 13.

 (7B) If 7 +​ 5 were 13, 7 +​ 5 would both be 13 and not be 13.

	 4	 Strictly speaking, what Stalnaker (1968) offers is an impossible worlds semantics, 
since he handles counterpossibles by giving each model one ‘absurd’ world where every 
sentence is true, so all counterpossibles still come out true everywhere. This has no 
hyperintensional effect in the object-​language because he could have achieved the same 
result by eliminating the absurd world and directly stipulating that every counterpossible 
is true at every world. The variant semantics is strictly intensional.
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People are naturally inclined to assess (7A) as true and (7B) as false. 
Indeed, (7A) sounds utterly truistic, while (7B) is dissonant. On 
the supposition that 7 +​ 5 =​ 13, one accepts that very supposition 
and rejects a contradiction. But, on the intensional semantics for 
counterfactuals, both (7A) and (7B) are vacuously true. Indeed, any 
treatment of counterfactuals in the standard intensional framework 
will assign them the same truth-​value, because their antecedents are 
necessarily equivalent (both are impossible) and their consequents 
are necessarily equivalent (both are impossible). Consequently, 
some philosophers advocate a hyperintensional treatment, to cap-
ture the apparent difference in truth-​value between (7A) and (7B). 
A similar example can be given with a non-​obviously logically in-
consistent sentence in the language of ordinary truth-​functional 
propositional logic in place of the sentence ‘7 +​ 5 is 13’, which states 
a mathematical impossibility.

One can easily validate (7A) and invalidate (7B) in impossible 
worlds semantics, using Lewis’s or Stalnaker’s semantic clause for 
the counterfactual conditional at all possible worlds in all models. 
Trivially, (7A) is true at any possible world (including the actual 
world) in any model, because its consequent is true at all the closest 
worlds at which its antecedent is true, since its antecedent and con-
sequent are identical. To invalidate (7B), just take a model where, 
at one of the closest worlds to the actual world at which ‘7 +​ 5 is 
13’ is true, ‘7 +​ 5 is and is not 13’ is not true. In that model, (7B) is 
not true, because at one of the closest worlds to the actual world at 
which its antecedent is true its consequent is not true. Thus, impos-
sible worlds semantics is well designed to give the desired verdicts 
on (7A) and (7B).

Impossible worlds semantics pays a high price for such results. 
The guiding principle of systematic semantics is compositionality: it 
aims to show how the meaning of each complex expression of the 
object-​language is determined by the meanings of its constituent 
expressions and how they are put together. Compositionality is cen-
tral to explaining language users’ ability to understand unfamiliar 
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sentences composed of familiar words. But impossible worlds ‘se-
mantics’ sacrifices compositionality. It is like a kind of alternative 
mathematics where the value of ‘x +​ y’ is not determined by the 
values of ‘x’ and ‘y’.

Compositionality is not an all-​or-​nothing matter. Without more 
constraints on meanings, it can be trivialized in various ways: most 
blatantly, by assigning all expressions the same meaning, or by 
assigning all distinct expressions different meanings. With more 
constraints on meanings, minor violations of compositionality 
may be explicable and tolerated. The term ‘compositional’ is not 
perfectly precise (for a nuanced account, see Szabó 2000). Still, we 
have both a schematic understanding of the general principle and 
paradigms of its implementation in standard semantic theories, 
which together act as strong guidelines for semantic theorizing. 
In graded terms, the more compositional the semantic theory, the 
better. But standard impossible worlds semantics violates the spirit 
of compositionality so grossly that we can legitimately characterize 
it as non-​compositional.

To see how compositionality fails in standard impossible worlds 
semantics, take the case of negation. In effect, both standard models 
of possible worlds semantics and standard models of impossible 
worlds semantics equate the meaning of a sentence with its inten-
sion, which for present purposes we can simply treat as the set of all 
worlds in the model at which the sentence is true. In standard pos-
sible world semantics, the semantic clause for negation is simply 
this: in any model, ¬α is true at a world w if and only if α is not true 
at w. Thus, the intension of ¬α in a model is simply the complement 
of the intension of α in the set W of all worlds in the model. That is 
perfectly compositional. The same applies to the evaluation of ¬α at 
all possible worlds in impossible worlds semantics. But the semantic 
clause for negation does not apply at impossible worlds. Thus, there 
are impossible worlds models like this: two atomic sentences p and 
q are true at exactly the same possible and impossible worlds, but at 
some impossible world, ¬p is true but ¬q is not true. Consequently, 
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in the model, although p has the same intension as q, ¬p has a dif-
ferent intension from ¬q; the intension of p and q does not deter-
mine the intension of ¬p and ¬q. This shows that negation does 
not in general behave compositionally in models for impossible 
worlds semantics. The same applies to conjunction, disjunction, 
and conditionals.

A defender of impossible worlds semantics might retreat by 
consigning the impossible worlds to a purely instrumental role 
in the semantics, and identifying the meaning of a sentence in a 
model with its intension restricted to the possible worlds of the 
model, where the standard semantic clauses still apply. That would 
restore compositionality to negation, conjunction, disjunction, and 
the other truth-​functors. But it would not restore compositionality 
to the counterfactual conditional. The kind of model used above to 
invalidate (7B) shows exactly that. In it, the antecedent of (7A) has 
the same restricted intension as the antecedent of (7B), and the con-
sequent of (7A) has the same restricted intension as the consequent 
of (7B), the empty set, but (7A) does not have the same restricted 
intension as (7B), since (7A) but not (7B) is true at the actual world, 
which is a possible world. The very features for which the impos-
sible worlds semantics was designed make it non-​compositional 
with respect to restricted intensions. Whether meanings are 
equated with restricted intensions or (more plausibly) with unre-
stricted ones, the semantics is not compositional.

Advocates of impossible worlds semantics rarely mention its vio-
lation of the central constraint of systematic semantics. Indeed, they 
often seem unaware of it. At a conference a few years ago, having 
heard a talk in favour of impossible worlds semantics, I asked the 
speaker about its non-​compositionality; he replied that it had never 
occurred to him. Someone could argue that non-​compositionality 
is a cost worth paying, but to do that they would first have to ac-
knowledge that it is a cost.

The way compositionality fails in impossible worlds semantics 
carries with it a massive increase in degrees of freedom. As already 
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noted, the nature of the subject-​matter of semantics implies that 
each non-​logical atomic expression of the object-​language adds 
its own degree of freedom; its meaning has to be written into 
each model ‘by hand’. In a compositional semantics the complex 
expressions add no further degrees of freedom; their meanings are 
determined by the meanings of their atomic constituents and how 
they are put together. By contrast, in impossible worlds semantics, 
the intension of each complex sentence over the impossible worlds 
also has to be written into the model ‘by hand’. This deprives such 
models of much of the explanatory power one hopes for in a sci-
entific model, where simple assumptions generate complex effects.

A fan of impossible worlds could restore the letter, though not 
the spirit, of semantic compositionality by expanding the models 
with extra worlds to differentiate the input sentences in meaning 
while fencing the extra worlds off in order not to disturb other 
hyperintensional features of the model. But that would provide vir-
tually none of the illumination available from standard composi-
tional semantic theories, which explain compositionality in terms 
of simple, natural semantic clauses for the relevant operators. It 
would achieve compositionality by brute force, and complicate the 
models still further.

To their credit, Franz Berto and Mark Jago explicitly confront 
the problem of non-​compositionality on behalf of impossible world 
semantics (2019: 180–​4). They restore the letter of compositionality 
by an elaborate construction that involves a hypothetical ‘world-​
making’ language distinct from the object-​language under study. 
Their approach is purely generic, in the sense that it does not de-
pend on any specific features of the object-​language operators to 
which it is applied. This makes it quite uninformative about the 
object-​language. Its hypothetical success consists in sterilizing the 
compositionality constraint, while the constraint’s value to seman-
tics has consisted in its fruitfulness.

One could achieve a similar effect more directly with a new 
semantics on which the meaning of each expression E is the 
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ordered pair <M(E), E>, where M(E) is the meaning of E on the 
old non-​compositional semantics. For any monadic operator O 
of an appropriate type in the object-​language, the new meaning 
of O(E) is <M(O(E)), O(E)>, which is a function of <M(E), E> 
through being a function of E, which is in turn a function of the 
new meaning of E, <M(E), E>; the case of polyadic operators  
is similar. Tellingly, the new semantics forbids any distinct exp
ressions E1 and E2 from having the same new meaning, even if 
they have the same old meaning, for although M(E1) =​ M(E2),  
<M(E1), E1> ≠ <M(E2), E2> because E1 ≠ E2. Thus, the new seman-
tics respects the letter of compositionality, but not its spirit. Such 
trivializations of compositionality offer nothing to our under-
standing of natural language semantics, or counterfactuality, or 
propositional attitudes. Compositionality has contributed so much 
to the development of systematic semantics because it is a de-
manding yet natural constraint; reducing it to a form of words to 
which lip-​service must and can be paid is a retrograde step.

On the evidence, impossible worlds semantics is a classic case of 
overfitting of the distinctive kind that sometimes arises in logic and 
formal semantics, discussed in chapter 2.

The threat of overfitting immediately raises the question: how 
safe were the originally motivating data? In particular, how safe 
was the assessment of (7B) as false?5 The judgment is just what one 
would predict from the application of the suppositional heuristic. 
On the counterfactual supposition ‘7 +​ 5 is 13’, one assesses ‘7 +​ 5  
both is and is not 13’ and denies it; applying the heuristic, one 
denies (7B) itself. The processing is shallow; it does not take the im-
possibility of the antecedent into account, but simply reacts in the 
usual way to ‘A and not-​A’ on the supposition ‘A’. Strictly speaking, 
the heuristic has to be adapted to the presence of the modal oper-
ator, by combining it with a heuristic for ‘would’, but the combined 

	 5	 The original judgment that (7A) is true agrees with its evaluation on standard inten-
sional approaches and is not in question.
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heuristic turns out to be structurally similar to the original heuristic 
for ‘if ’ itself; the role of ‘would’ was acknowledged by qualifying 
‘supposition’ with ‘counterfactual’ (Williamson 2020: 189–​213). 
But the combined heuristic for ‘would if ’, like the original heuristic 
for plain ‘if ’, is implicitly inconsistent. Moreover, the heuristic for 
‘would if ’ generates contradictions specifically when applied to 
counterpossibles (Williamson 2020: 205–​7). It would be rather rash 
to rely on the heuristic-​generated verdict on (7B) in the very type 
of case for which the heuristic is known to be unreliable. Other al-
leged examples of false counterpossibles can be explained in similar 
ways (Williamson 2020: 256–​9).

One could be reassured if the pre-​theoretic verdict on (7B) were 
confirmed by a tight explanatorily powerful semantic theory. But 
confirmation by a semantic theory as profligate with degrees of 
freedom as impossible worlds semantics carries little weight. With 
so many degrees of freedom, one can model almost any behaviour 
someone might attribute to counterpossibles.

Without even seeing examples, one could have predicted on 
more general grounds that standard forms of conditional thinking 
might well run into trouble with impossible suppositions. One need 
only consider the mathematics of conditional probability; there is a 
well-​documented tendency to associate the probability of a condi-
tional with the corresponding conditional probability, as predicted 
by the suppositional heuristic (for an introduction to the litera-
ture, see Williamson 2020: 31–​4). Usually, the conditional proba-
bility Pr(X | Y) of X on Y is defined as the ratio Pr(X ∩ Y)/​Pr(Y) 
of unconditional probabilities, where X and Y are events, subsets 
of the probability space, analogous to sets of possible worlds. 
Informally, the conditional probability of X on Y is the proportion 
of the Y-​region that is also in the X-​region. When Pr(Y) =​ 0, the 
ratio involves dividing by zero, and so is undefined. Schoolchildren 
are often fascinated by sophistical arguments for mad conclusions 
such as 0 =​ 1, which non-​obviously involve dividing by zero: one 
shows that xz =​ yz and divides through by z to conclude that x =​ y. 
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In thinking with counterpossibles, we must be careful not to do the 
analogue of dividing by zero.

Admittedly, for conditional probability, we have the alterna-
tive of treating it as primitive, rather than trying to define it in 
terms of unconditional probabilities. Of course, we need some 
constraints on primitive conditional probabilities. Here is a plau-
sible candidate:

[i]‌ If Y ⊆ X then Pr(X | Y) =​ 1

For if every point in the Y-​region is in the X-​region, the proba-
bility of being in the X-​region conditional on being in the Y-​region 
should be maximal. Here is another plausible candidate:

[ii] If X ∩ Y =​ {} then Pr(X | Y) =​ 0

For if no point in the Y-​region is in the X-​region, the probability of 
being in the X-​region conditional on being in the Y-​region should 
be minimal.

Now if Y =​ {}, Y ⊆ X, so by [i]‌ Pr(X | Y) =​ 1, but also X ∩ Y =​ {}, so 
by [ii] Pr(X | Y) =​ 0, a contradiction! Despite their plausibility, [i] and 
[ii] cannot both hold in this special case. Considering probabilities 
conditional on the null event is the probabilistic analogue of consid-
ering counterpossibles. But, for conditional probabilities, we have 
a clear, agreed mathematical framework to correct our thinking 
when we stray off the straight and narrow path. By contrast, for 
conditionals, we have no such clear, agreed framework.

The probabilistic analogy is available before we decide what to 
make of counterpossibles. It warns us that when we consider them, 
we are entering a space where normally reliable ways of thinking 
are liable to break down. With warning signs like that, and the in-
consistency of the heuristic for ‘would if ’, to trust our off-​the-​cuff 
judgment that (7B) and similar counterpossibles are false, to the 
point of abandoning a well-​tried theoretical framework and taking 
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up instead one with well-​known hallmarks of bad science, is an act 
of alarming methodological naivety. Sancta simplicitas!

The perspective before we have decided what to make of 
counterpossibles is also useful for considering another question: if 
impossible worlds semantics involves treating counterpossibles as 
implicitly metalinguistic, what symptoms of that would we expect 
to see? The suspicion arises naturally, because the evaluation of 
sentences at impossible worlds bypasses their semantic structure, 
as if it were irrelevant.

One salient hypothetical prediction is that if impossible worlds 
semantics treats counterpossibles as implicitly metalinguistic, 
substituting synonyms in a counterpossible can change its truth-​
value, because the sentence is at least partly about the words them-
selves. Take this pair of counterpossibles:

(8A) If furze were not gorse, furze would not be gorse.

(8B) If furze were not gorse, furze would not be furze.

Here ‘furze’ and ‘gorse’ are synonymous terms for the same natural 
kind. Assessing (8A) and (8B) in the same pre-​theoretic way as (7A) 
and (7B), we are naturally inclined to assess (8A) as true and (8B) 
as false. On the counterfactual supposition ‘Furze is not gorse’, one 
trivially assents to that very sentence and dissents from the logically 
inconsistent sentence ‘Furze is not furze’: disregarding botany does 
not force one to disregard logic. Again, the processing is shallow; 
it does not take the impossibility of the antecedent into account 
but simply reacts in the usual way to an obviously inconsistent sen-
tence on an apparently consistent supposition. Applying the suppo-
sitional heuristic, one therefore assents to (8A) and dissents from 
(8B). The impossible worlds semantics can then vindicate these 
verdicts on (8A) and (8B), just as it vindicated the corresponding 
verdicts on (7A) and (7B). On this view, merely substituting the 
word ‘furze’ for its synonym ‘gorse’ turned the true (8A) into the 



Case study: hyperintensionalism  129

false (8B). This reinforces the suspicion that the approach treats 
counterpossibles as implicitly metalinguistic. More generally, 
rather than contributing to the development of hyperintensional 
metaphysics, the impossible worlds framework seems to be used as 
a device for staying on the linguistic surface.6

In short, the impossible worlds framework is bad science.

3.4  Hyperintensional semantics: truthmakers

A less profligate framework for hyperintensional semantics 
involves truthmakers. I will focus on a version developed by Kit 
Fine (2017a, 2017b, 2017c), since it represents the current state 
of the art. More specifically, I will assess it primarily as a semantic 
theory, since Fine presents it as such, not as a metaphysical theory. 
Nevertheless, it is a leading candidate for a systematic framework 
for hyperintensional metaphysicians to use in explaining how their 
characteristic statements can be meaningful and true.

In truthmaker semantics, when sentences are true, they are 
made true by states, their truthmakers; a verifier for a sentence is 
a state that would, if it obtained, make the sentence true. Similarly, 
when sentences are false, they are made false by states, their 
falsehoodmakers; a falsifier for a sentence is a state that would, if 
it obtained, make the sentence false. Unlike worlds, states are typi-
cally partial, involving only some local aspect of things. Some states 
are possible: they can obtain. Others are impossible: they cannot 
obtain. The natural connections with truth and falsity themselves 

	 6	 For a long-​running debate on counterpossibles and impossible worlds, see Nolan 
1997, Dorr 2008: 37, Brogaard and Salerno 2013, Berto, French, Priest, and Ripley 2018, 
and Williamson 2007: 172–​76, 2017c, 2018b, and 2020: 256–​9. I hope that setting the 
debate in a wider methodological context will help to clarify the issues. Of course, since 
furze =​ gorse, the claim that (8A) and (8B) differ in truth-​value also violates Leibniz’s 
Law, and so is bad logic too, for closely related reasons—​a concern to which I have found 
proponents of impossible worlds semantics strikingly insensitive. Leibniz’s Law is not a 
distinctively intensionalist principle.
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are that a sentence α is true if and only if some verifier of α obtains, 
and α is false if and only if some falsifier for α obtains.7

States have mereological structure: some states are parts of other 
states. Any set of states has a fusion, the minimal state of which they 
are all parts: it is part of any state of which they are all parts. In this 
semantics, a model assigns each sentence of the object-​language a 
set of verifiers and a set of falsifiers, whose ordered pair is in ef-
fect the meaning of the sentence in the model. Unlike impossible 
worlds semantics, truthmaker semantics is compositional: the 
meaning of a complex sentence is determined by the meanings of 
its constituents and how they are put together.

The mereological structure is needed for compositional 
purposes. In the simplest version of Fine’s semantics, for example, 
since making a conjunction true involves making each conjunct 
true, a verifier of α ∧ β is a fusion of a verifier of α with a verifier of 
β. But since making a conjunction false just involves making one 
or other conjunct false, a falsifier of α ∧ β is simply a falsifier of α or 
a falsifier of β. Similarly, since making a disjunction false involves 
making each disjunct false, a falsifier of α ∨ β is a fusion of a falsifier 
of α with a falsifier of β. But since making a disjunction true just 
involves making one or other disjunct true, a verifier of α ∨ β is 
simply a verifier of α or a verifier of β.

The apparatus of verifiers and falsifiers smoothly handles the se-
mantics of negation: the verifiers of ¬α are the falsifiers of α, and the 
falsifiers of ¬α are the verifiers of α.

	 7	 Fine’s postulation of non-​obtaining states undermines one philosophical motivation 
for truthmaker theory: the idea that a true proposition needs some thing to make it true 
(Armstrong 1997: 115). For if there is a state s which, if it obtained, would make α true, 
although in fact α is false and s does not obtain, then s itself is insufficient for α to be true; 
what is needed is for s to obtain. The distinction between obtaining and not obtaining 
is just the analogue for states of the distinction between being true and being false; in 
effect, the property of truth for propositions and sentences gets explained in terms of 
a truthlike property for states, whereas the original ambition was to explain it in rad-
ically different terms: by things themselves. For more on these issues, see Williamson 
2013a: 391–​403. The critique of truthmaker theory there is independent of, and con-
sistent with, the critique in this section.
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The semantics is hyperintensional because necessarily equiva-
lent sentences sometimes differ in their verifiers or falsifiers. The 
most dramatic case is that α ∧ α can differ from α in its verifiers: rep-
etitiousness is logically significant. For the fusion of two verifiers of 
α is a verifier of α ∧ α even though it may not be a verifier of α itself. 
However, Fine shows how to avoid that oddity by tweaking the se-
mantics to make every fusion of verifiers of a sentence itself a ver-
ifier of it. A more robust hyperintensional feature is that, although 
the sentence α ∨ (α ∧ β) has the same truth-​conditions as plain α, 
they often differ in their verifiers and falsifiers. For some verifiers of 
α ∨ (α ∧ β) will include verifiers of β as parts, and some falsifiers of  
α ∨ (α ∧ β) will include falsifiers of β as parts; but if α and β are about 
quite different topics, no verifier of α will include any verifier of β as 
a part, and no falsifier of α will include a falsifier of β as a part. For 
Fine understands verification and falsification as exact, so the fu-
sion of a verifier or falsifier of a sentence with some quite irrelevant 
state is not another verifier or falsifier of that sentence. Capturing 
such differences in subject matter is an aspect of what Fine intends 
truthmaker semantics for, so from his perspective the semantic dif-
ference between α ∨ (α ∧ β) and α is a feature, not a bug.

One might have the impression that states are in effect partial 
worlds, and the state parameter is just Fine’s analogue of the world 
parameter in intensional semantics. But that is not Fine’s intended 
understanding of his framework. He treats the apparatus of states as 
fundamentally amodal. Although he permits a distinction between 
possible and impossible states to be introduced, it is extraneous to 
the underlying structure of states. Moreover, a one-​off distinction 
between possible and impossible states would not by itself provide 
for all the more restricted modalities in continual use by speakers 
of natural languages. The point is not that there is any block in prin-
ciple to adding parameters capable of handling such modalities to 
the truthmaking framework; it is just that the extra methodological 
costs associated with states and their mereological structure may 
not be adequately compensated for by economies elsewhere.
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Truthmaker semantics adds another degree of freedom by 
treating the verifiers and falsifiers of a sentence as independent 
of each other. Fine uses a complicated example to argue that even 
when α has the same verifiers as β, ¬α does not always have the same 
verifiers as ¬β, in which case α does not have the same falsifiers as β 
(Fine 2017a: 564). With verifiers alone, or with falsifiers alone, the 
semantics would not be compositional. If a state s is not a verifier 
of a sentence γ, it does not follow that s is a falsifier of γ, for s may 
simply be irrelevant to γ. Equally, though less obviously, if s is a ver-
ifier of γ, it does not follow that s is not also a falsifier of γ. On Fine’s 
semantics, some states are both verifiers and falsifiers of the same 
sentence.8

The quasi-​independence of verifiers and falsifiers clearly adds a 
degree of freedom to the models, by comparison with classical se-
mantics, which in effect equates falsity with non-​truth for sentences. 
This aspect of the semantics is most striking for atomic sentences. 
Imagine that you are being taught a foreign language. Your teacher 
explains to you exactly what would make a given atomic sentence 
true. Could you then complain to her: “You’ve only done half your 
job! You’ve told me what this sentence’s verifiers are, but you haven’t 
told me anything about its falsifiers”? That sounds quite unreason-
able. Your teacher has already done enough to enable you to un-
derstand the sentence, by normal linguistic standards. You are not 
missing half its meaning. Normally, what would make a sentence 
true does determine what would make it false.

	 8	 Proof: Let s be a verifier of α, t a falsifier of α, and s ⨆ t the fusion of s with t. Then s ⨆ t 
is a verifier of (α ∨ ¬α) ∧ (α ∨ ¬α) because s is a verifier of α ∨ ¬α and t is a verifier of ¬α and 
so of α ∨ ¬α. But s ⨆ t is also a falsifier of (α ∨ ¬α) ∧ (α ∨ ¬α) because s is a falsifier of ¬α,  
and t is a falsifier of α, so s ⨆ t (=​ t ⨆ s) is a falsifier of α ∨ ¬α. The text describes Fine’s bi-
lateral semantics, with truthmakers and falsehoodmakers treated separately. He also has  
an alternative unilateral semantics, with only truthmakers. To handle negation, it postu
lates a primitive relation of exclusion between states, which is another complication in 
the models, compensating for the loss of falsehoodmakers. Unlike the bivalent seman-
tics, the univalent semantics fails to treat ¬¬α as expressing the same proposition as α
(Fine 2017b: 634–​5). That is a loss in both simplicity and strength.
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These reflections suggest that, with respect to negation, al-
though the truthmaker semantics complies with the letter of 
compositionality, it violates the spirit. The slack between α and 
¬α on the truthmaking outlook has been dressed up as slack be-
tween two components of the meaning of α. Truthmakers are 
something like old-​fashioned facts, and the lack of co-​ordination 
between the verifiers and falsifiers of a given sentence is reminis-
cent of Bertrand Russell’s difficulties in finding a metaphysically 
plausible account of negative facts in The Philosophy of Logical 
Atomism (Russell 1918/​1919, lecture III). Stephen Yablo’s account 
of truthmakers faces a similar problem in its treatment of negation 
(Yablo 2014: 58).

From the truthmaker semantics, Fine extracts a general ac-
count of a proposition, a candidate for being expressed by a de-
clarative sentence in a context, as an ordered pair of sets of states, 
the first conceived as the set of its verifiers, the second as the set 
of its falsifiers. On this approach, true contradictions come very 
cheap, without need of independent support from paradoxes such 
as Russell’s, the Liar, or the Heap. Let s be any actually obtaining 
state. Taking {s} as both the set of verifiers and the set of falsifiers 
yields a perfectly good Finean proposition; as already noted, on 
Fine’s semantics a state may be both a verifier and a falsifier for the 
same sentence, and so for the proposition it expresses. This prop-
osition <{s}, {s}> is both actually true and actually false, since s is 
both a verifier and a falsifier for it and actually obtains. If a sen-
tence α expresses <{s}, {s}>, then the sentence α ∧ ¬α is true (and 
false) on the truthmaker semantics. Of course, Fine could postu-
late rules of natural languages forbidding such propositions from 
being expressed, but that would be ad hoc, and in any case would 
not prevent us from constructing artificial languages in which such 
propositions are expressed. If truthmaker semantics is on the right 
lines, such languages could be easily understood.

Fine mentions that one might ‘impose’ a constraint of Exclusivity 
on propositions, ‘No verifier is compatible with a falsifier’ (Fine 
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2017b: 629). Exclusivity implies that <{s}, {s}> is not a proposition, for 
if s actually obtains then s is possible, and so compatible with itself. 
Two comments are in order.

First, the use of a modal constraint to demarcate propositions 
violates what Fine himself presents as the spirit of his approach. For 
he writes (Fine 2017a: 566):

[T]‌he present point of view is that there is nothing in the general no-
tion of content or meaning or in the most general logical devices that 
requires us to draw the distinction between possible and impossible 
states. This freedom from the modal thinking that has been so charac-
teristic of the more usual approaches to semantics is, I believe, one of 
the most distinctive and liberating aspects of the present approach.

By contrast, an intensional account of propositions requires no 
such restriction.

Second, by imposing more or less ad hoc constraints on which 
combinations of verifiers and falsifiers constitute propositions, 
Fine adds yet more complexity, and more degrees of freedom, 
to his semantic framework, thereby intensifying the danger of 
overfitting.

Such speculations are alarmingly under-​constrained. They 
indicate that we have helped ourselves to too many degrees of 
freedom. At first, Fine’s separation of truth and falsity looked 
like a very mild liberalization of the usual practice. But when we 
take its implications seriously, we find ourselves glibly talking 
as though we had forgotten what truth and falsity are. Although 
truthmaker semantics is much better constrained than impos-
sible worlds semantics, it is still not constrained enough.9

	 9	 I have not attempted here to discuss Fine’s application of truthmaker semantics 
to specific linguistic issues: for example, he mentions partial content, subject-​matters, 
counterfactuals, imperatives, and scalar implicature. Elsewhere, I have argued in detail 
that his case for his alleged counterexamples to intensional accounts of counterfactuals 
neglects independently confirmed context-​sensitivity in counterfactuals (Williamson 
2020: 217–​21).
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3.5  Hyperintensional semantics:  
Russellian propositions

When hyperintensionality is approached through impossible 
worlds or truthmakers, the unsatisfactory accounts of propositions 
are overtly inspired by the semantic framework. An alternative 
hyperintensional account of propositions is covertly inspired by 
syntax. The picture is that a declarative sentence expresses a prop-
osition with an overall constituent structure—​perhaps that of an 
inverted branching tree—​like that of the syntactic constituent 
structure of the sentence. The qualifier ‘overall’ is needed because 
syntactically simple constituents of the sentence may express com-
plex constituents of the proposition: for instance, the single word 
‘vixen’ may express a complex with constituents corresponding to 
‘female’ and ‘fox’. In some cases, the syntactic form of the sentence 
misrepresents its underlying logical form, the constituent structure 
of the proposition it expresses: famously, that was Russell’s view of 
sentences of natural language with definite descriptions.

So far, the account is consistent with treating propositions and 
their constituents as something like Fregean senses, or concepts. 
For Russellian propositions, however, the constituents are more 
worldly: the objects, properties, and relations the sentence is about, 
and complexes of them. For instance, the atomic sentence ‘Brutus 
stabs Caesar’ may express a proposition whose form is something 
like the ordered pair <stabs, <Brutus, Caesar>>, whose constituents 
include the stabbing relation and the men Brutus and Caesar them-
selves, not concepts of them, still less their names. Such propositions 
and their constituents are individuated in a fine-​grained way. 
More precisely, if the operators O and O* figure in the build-​up of 
propositions, where O is m-​place, O* is n-​place, C1, . . ., Cm in that 
order are suitable inputs for O, and C*1, . . ., C*n in that order are suit-
able inputs for O*, then this principle holds:

FINEGRAIN If O C , ... , C  = O* C* , ... , C* ,
then O = O*, a

1 1( ) ( )
,

m n

m n= nnd C for1i iC= ≤ ≤* i n	
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In other words, not only do the inputs of applying an operator 
uniquely determine the output, the output uniquely determines the 
input. Forming ordered pairs works like that, for <w, x> =​ <y, z> if 
and only if w =​ y and x =​ z. FINEGRAIN implies a hyperintensional 
conception of propositions, given minimal assumptions about 
the proposition-​building operations. For example, if they in-
clude negation (¬) and conjunction (∧), then, if p and q are dis-
tinct propositions, by FINEGRAIN the logically contradictory 
propositions p ∧ ¬p and q ∧ ¬q are also distinct from each other, 
despite being necessarily equivalent.10

Unfortunately for such a fine-​grained conception of 
propositions, it is inconsistent on natural background assumptions. 
The best-​known reason for this is the Russell-​Myhill Paradox 
(Russell 1903: 527, Myhill 1958, Dorr 2016, Goodman 2017). Here 
is an informal version of such an argument. Let pp be any plurality 
of propositions. Then we can define a propositional operator Opp 
where, for any proposition q, Opp(q) is the proposition that q is one of 
the pp. For any two extensionally distinct pluralities of propositions 
pp and pp*, some proposition q is either one of the pp but not one of 
the pp* or one of the pp* but not one of the pp, so the propositions 
Opp(q) and Opp*(q) differ in truth-​value, so Opp and Opp* are distinct 
operators. Hence, for any given proposition q*, Opp(q*) and Opp*(q*) 
are distinct propositions by FINEGRAIN. Thus, the mapping that 
takes each plurality of propositions pp to the proposition Opp(q) is 
one-​one. This means that there are at least as many propositions as 
there are pluralities of propositions. But, by Cantor’s diagonal ar-
gument, there are more pluralities of propositions than there are 
propositions. Contradiction.

	 10	 In this section, when expressions of the formal language of any type occur in 
English sentences, unless otherwise specified they are being used as singular terms to 
refer to what they would ordinarily express on the Russellian semantics. Here, as else-
where in the book, for ease of reading I also ride roughshod over type distinctions, but 
the proofs do not exploit that sloppiness. A more exact statement could be laboriously 
given in higher-​order terms.
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Many variations can be played on that theme, for example, by 
using properties of propositions rather than pluralities of them, or 
by constructing different propositions out of them (Kment 2022; 
see also Fritz 2022 for a related paradox for fine-​grained theories 
of grounding). Later, Russell evaded the paradox by adopting his 
‘multiple relation theory of judgment’ and denying the reality of 
propositions. The paradox does not arise in his intricately compli-
cated ramified type theory, though the ramification was not needed 
to preserve consistency (see Hodes 2015 for discussion of Russell’s 
thinking on these matters).

Since the paradoxical argument is in essence Cantorian, as 
Russell recognized, one naturally gets the impression that the 
problem is to be solved by some analogue of measures used in 
set theory to avoid Russell’s paradox of the set of all sets that are 
not members of themselves, by imposing an iterative hierarchy of 
propositions, or a limitation of size constraint, or whatever. But the 
underlying problem is both simpler and deeper than that.

We can begin to appreciate the issues by considering definitions. 
For instance, the material biconditional is often defined in terms 
of the one-​way material conditional and conjunction. We can treat 
that definition as an equation of propositions:

DEF  ↔ ↔ = → ∧ →( ) (( ) ( ))p q p q q p 	

But applying FINEGRAIN to DEF ↔ gives this absurd result:

DEF  = , and↔ ↔ ∧ = → = →! ( ), ( )p p q q q p 	

For the main connective of the left-​hand side of DEF ↔ is ↔, while 
the main connective of the right-​hand side is ∧. The result is absurd 
not merely because the operator it equates ↔ with is not the one we 
intended; when p and q are falsehoods, they are falsely equated with 
the truths p → q and q → p.
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The common definition of the necessity operator ◽ as the dual of 
the possibility operator ◊ creates an analogous problem:

DEF =  p p¬◊¬

Applying FINEGRAIN to DEF◽ gives this absurd result:

DEF ! = and  ¬ = ◊ ¬p p	

For the main operator of the left-​hand side of DEF◽ is ◽, while the 
main operator of the right-​hand side is ¬. The result is absurd not 
merely because the operator it equates ◽ with is not the one we in-
tended; when p is a necessary truth, it is falsely equated with the 
falsehood ◊¬p.

A fan of structured propositions might respond that definitions of 
operators yield only identities of operators, not of the propositions 
to which they are applied. We might express the identities with the 
abstraction device λ:

DEF  ↔ ↔ = → ∧ →λ λpq p q q p.(( ) ( ))	

DEF  = λ λp p.( )¬◊¬ 	

The trouble is that the characteristic effect of applying the λ-​operator 
is given by the standard principle of β-​conversion:

β λ ϕ ϕCONV ( . ) [ / ]v v a a a vn n i i i n1 1 1  = ≤ ≤ 	

As a rather trivial special case of βCONV, abstracting the operator 
and then re-​applying it to the same variables gives back what one 
started with:

ABST ↔ → ∧ → = → ∧ →λ λpq p q q p pq p q q p.(( ) ( )) (( ) ( ))	
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ABSTλ λp p p p.( )¬◊¬ = ¬◊¬ 	

Combining DEF↔λ with ABST↔λ yields DEF ↔ (rewriting ↔pq 
as p ↔ q), and combining DEF◽λ with ABST◽λ yields DEF◽; but 
DEF ↔ and DEF◽ are exactly what we are trying to avoid, given 
FINEGRAIN. Thus, the fan of structured propositions would have 
to reject βCONV, and in particular its instances ABST↔λ and 
ABST◽λ. But the general principle of βCONV is the central con-
straint on the behaviour of the λ-​operator. Without it, we are left 
wondering what λ does, and so what DEF↔λ and DEF◽λ mean. 
Although the symbol λ looks reassuringly familiar, it is cast adrift 
without its usual logical moorings.

The problem is not confined to definitions. On a structured 
view of propositions, we can build up more and more com-
plex propositions in stages by applying operators iteratively (to 
use a more or less dead construction metaphor). This requires 
that proposition-​building operators can be composed: given 
proposition-​building operators O1 and O2, there is a proposition-​
building operator O1,2 whose result when applied to a proposition p 
is the result of applying O2 to the result of applying O1 to p. Trivially, 
therefore, we have this equation:

COMP O O O1 2 2 1, p p= 	

But COMP too yields hopeless results, given FINEGRAIN:

COMP! O O and O1 2 2 1, = =p p	

For the main operator of the left-​hand side of COMP is O1,2, while 
the main operator of the right-​hand side is O2. Thus, COMP implies 
that we can compose operators only if the first of them makes no 
difference, so applying them in sequence is the same as just applying 
the second; in brief, we can compose operators only when doing 
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so is pointless. This trivializes the picture of building up structured 
propositions iteratively.

One might hope to rescue something from the rubble by 
postulating that, although proposition-​building operators cannot 
strictly be composed, they can somehow be combined in ways that 
have a roughly equivalent effect. The idea is to replace identity in 
COMP by something slightly weaker, an equivalence relation ≈ on 
propositions short of identity:

COMP O O O≈ ≈1 2 2 1, p p	

At the very least, COMP≈ should imply that O1,2p and O2O1p have 
the same truth-​value. Similarly, one could weaken the proposi-
tional identities DEF↔, DEF◽, ABST↔λ, and ABST◽λ to the cor-
responding ≈-​equivalences:

DEF ↔≈ ↔ ≈ → ∧ →( ) (( ) ( ))p q p q q p 	

DEF ≈ ≈ ¬◊¬p p	

ABST↔ ≈ → ∧ → ≈ → ∧ →λ λ( .( ) ( )) (( ) ( ))pq p q q p pq p q q p 	

ABSTλ λ≈ ¬◊¬ ≈ ¬◊¬( . )p p p p	

DEF↔≈ follows from DEF↔λ and ABST↔λ≈, while DEF◽≈ 
follows from DEF◽λ and ABST◽λ≈. But the lack of a good expla-
nation of ≈ leaves the metaphysical picture cloudy, because we have 
no prior understanding of ≈. A natural temptation is to interpret ≈ 
in terms of necessary equivalence, though that risks compromising 
the hyperintensionalist vision, on which intensions are not where 
the action is.

Worse, FINEGRAIN undermines even the conversion prin-
ciples ABST↔λ≈ and ABST◽λ≈. For presumably they are to be 
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explained as special instances of a more general underlying weak 
β-​conversion principle of this form:

β λ ϕ ϕCONV ≈ ≈ ≤ ≤( ) [ / ]v v a a a vn n i i i n1 1 1 

For the principles with ≈ to be of any use, ≈ must at least imply 
material equivalence, so βCONV implies this extensional β conver-
sion principle:

β λ ϕ ϕCONV ↔ ↔ ≤ ≤( ) [ / ].v v a a a vn n i i i n1 1 1  	

But, when combined with FINEGRAIN, even βCONV↔ suffices 
for a version of the Russell-​Myhill paradox (Dorr 2016). Without 
ABST↔λ≈ and ABST◽λ≈ even on a minimal material reading of ≈ 
as ↔, the ‘definitions’ DEF↔≈ and DEF◽≈ are of little use.

There are other concerns too about COMP≈, even on a minimal 
reading of ≈. For example, on the fine-​grained picture, we might 
expect a monadic proposition-​building operator R which, applied 
to a proposition of the form Op (where O is a propositional oper-
ator), re-​applies O to Op and then applies negation to the result:

DEFR RO OOp p≈ ¬ 	

FINEGRAIN forbids a proposition Op to also be O*q for some other 
operator O*, so O can be uniquely extracted from Op: the definition is 
not ambiguous. Since O and ¬ are well-​defined propositional operators, 
there is such a proposition as ¬OOp. For present purposes, what R does 
to propositions of other forms is irrelevant. Then, in the special case of 
DEFR where R =​ O, we have DEFR!, and so by hypothesis DEFR!↔:

DEFR! RR RRp p≈ ¬ 	

DEFR! RR RR↔ ↔ ¬p p	
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DEFR!↔ is a classical contradiction.
Friends of a fine-​grained view of propositions may reply that the 

argument shows only that there is no such operator as R. But that 
response is inadequate, since it was the fine-​grained view itself that 
made it seem natural for there to be such an operator as R in the 
first place. Given FINEGRAIN, proposition-​building operators are 
basic to the individuation of propositions, so what proposition-​
building operators there are should be a central question for such 
a theory of propositions. We need a more positive, general account 
of how proposition-​building operators can be defined; post hoc 
denials in particular cases are not enough.

The λ operator seemed to provide for just such a general account 
of proposition-​building operators. However, given FINEGRAIN, 
λ is unconstrained even by βCONV↔, and in most cases we have 
very little idea how it behaves. For example, given two monadic 
predicates F and G, we can define the predicate λx.(Fx ∧ Gx), but we 
have no guarantee that it will behave conjunctively: (λx.(Fx ∧ Gx))a  
may not be materially equivalent to Fa ∧ Ga. In natural language, 
‘This is such that it is red and it is round’ may differ in truth-​value 
from ‘This is red and this is round’. Metaphysically, having the ‘con-
junction’ of some properties would not be equivalent to having 
each of those properties. Similarly, although we can define the 
predicate λx.¬Fx, we have no guarantee that it will behave nega-
tively: (λx.¬Fx)a may not be materially equivalent to ¬Fa. In natural 
language, ‘This is such that it is not round’ may differ in truth-​value 
from ‘It is not the case that this is round’. Metaphysically, having the 
‘negation’ of a property would not be equivalent to not having the 
property. Such a λ gadget is not well-​designed for the purposes of 
either semantics or metaphysics.

At first sight, the picture of structured propositions seems to 
present a clear, systematic vision of the structure of propositions. 
On closer inspection, it turns out to be all, or almost all, smoke 
and mirrors. The central result is the incompatibility of COMP 
with FINEGRAIN: if one tries composing the operators needed to 
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build structured propositions in non-​trivial cases, FINEGRAIN 
collapses. Since the composite operators are perfectly well-​defined 
proposition-​building operators, FINEGRAIN holds only within 
some unspecified, privileged subclass of proposition-​building 
operators; it is not the advertised general principle for individuating 
propositions.

One may wonder how the idea of structured propositions can 
be incoherent, given that Carnap in Meaning and Necessity seems 
in effect to have provided a good formal model of them as what 
he calls ‘intensional structures’ (Carnap 1947: 56–​64, applied in 
Lewis 1970). For present purposes, an intensional structure is the 
kind of thing one gets by taking an analysis tree for a sentence and 
replacing the expression at each node by its intension, so the result 
is not language-​specific. As usual in linguistics, trees are inverted, 
branching outwards from the top node.

Intensional structures satisfy FINEGRAIN. For if the 
expressions O(C1, . . ., Cm) and O*(C*1, . . ., C*n) are associated with 
the same intensional structure, then the number of nodes imme-
diately below the top node is the same, so m =​ n, and the same in-
tensional sub-​structures are associated with corresponding nodes 
immediately below the top node (counting from the left, say), so 
the expressions O and O* are associated with the same intensional 
structure, as are the expressions Ci =​ C*i for 1 ≤ i ≤ n.11 For example, 
if the sentences α and β have different intensions, then although the 
sentences α ∧ ¬α and β ∧ ¬β have the same intension, they are as-
sociated with different intensional structures, because the second 
of the nodes immediately below the top node of the intensional  
structure associated with α ∧ ¬α is labelled with the intension of α, 
whereas the second of the nodes immediately below the top node of 

	 11	 This paragraph talks about expressions rather than the structured propositions 
or complexes they express because the existence of the latter is not assumed. This 
involves some abuse of notation, but the intended meaning should be clear in practice, 
and the notational measures needed to avoid ambiguity in principle would be quite 
cumbersome.
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the intensional structure associated with β ∧ ¬β is labelled with the 
intension of β. Why is that not a ‘proof of concept’ for structured 
propositions?

The trouble is that although intensional structures encode 
operators, those are not operators on intensional structures, 
but operators on intensions. If propositions are intensional 
structures, then the operators encoded in propositions are not 
operators on propositions. It is analogous to associating the ex-
pression ‘2 +​ 2’ with the ordered triple <+​, 2, 2>, which encodes 
addition, but it is still addition of numbers, not addition of or-
dered sequences, and <+​, 2, 2> is no more the number 4 than 
is the ordered triple <+​, 3, 1>; two ordered triples cannot both 
be identical with the same thing. Intensional structures cannot 
square the circle; nothing can. Whatever propositions are, they 
cannot encode operators on propositions with full generality, 
because that would involve satisfying both FINEGRAIN and 
COMP, which is impossible.

Intensional structures are not proof of concept for a full-​
blooded theory of structured propositions, because intensional 
structures are parasitic on intensions. That also explains what 
is wrong with the putative propositional operator R: its defini-
tion depends on extracting the operator O from the proposition 
Op, and so does not correspond to any operation on intensions. 
Similarly, the Russell-​Myhill argument fails for intensions, be-
cause the intensions corresponding to Opp(q) and Opp*(q) may be 
identical even when the pluralities of intensions corresponding to 
pp and pp* are distinct, so the relevant function is not one-​one.12

In general, intensionalism faces no analogue of the Russell-​
Myhill paradox; it is much more robust. Of course, with enough 
restrictions, some theories of somehow structured propositions may 
also avoid Russell-​Myhill. The danger is that they are inadequately 

	 12	 For an attempted solution on behalf of structured propositions to the Russell-​Myhill 
paradox and a critique of it, see Menzel 2024 and Williamson 2024.
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motivated.13 The picture of Russellian propositions looked like a 
principled, attractively simple fine-​grained view. Patching it up in 
a semi-​fine-​grained way promises much greater complexity for no 
commensurate gain—​some kind of half-​hearted overfitting.

Rather than labour the problems for hyperintensional 
theories of propositions still further, I will turn to examining the 
motivation for adopting hyperintensional theories in the first 
place. As throughout this chapter, the focus will be on alleged 
metaphysical hyperintensionality, in phenomena conceived as 
non-​representational.

3.6  The ‘why?’ heuristic

In section 3.3, we saw how flimsy are the data of one kind often used 
to support claims of non-​representational hyperintensionality, for 
counterpossibles. The data are exactly what one would expect on 
the independently confirmed hypothesis that we use the relevant 
variant of the suppositional heuristic to assess counterfactuals. That 
heuristic is implicitly inconsistent, and its inconsistency shows up 
with counterpossibles, as well as in other cases. Consequently, our 
pre-​theoretic judgments of counterpossibles are an untrustworthy 
source of evidence for their hyperintensionality.

However, counterpossibles are far from the only cases of al-
leged metaphysical hyperintensionality. Other, perhaps more 
central examples come from our pre-​theoretic judgments about 
explanations. These are often elicited by the use of the word ‘be-
cause’, or similar words in other languages. For instance, in section 

	 13	 Bacon 2023 develops an unorthodox but systematic account of fine-​grained struc-
tured propositions that avoids the Russell-​Myhill paradox by restricting the available 
operations. For example, conjunctive and negative predicates are indefinable in his ca-
nonical language. On whether the theory is well-​motivated, Bacon himself expresses 
doubts. Another watering-​down of the theory of structured propositions that avoids 
the Russell-​Myhill paradox is the theory discussed as ‘Generalized Qualitative Atomic 
Structure’ in chapter 7 of Dorr, Hawthorne, and Yli-​Vakkuri 2021.
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3.1, we considered the contrasting schematic pair (2A) and (2B), 
the opposed ‘because’ statements about propositional truth. For 
concreteness, we can instantiate them:

(9A) The proposition that snow is white is true because snow is 
white.

(9B) Snow is white because the proposition that snow is white 
is true.

The normal pre-​reflective judgments are that (9A) is true and (9B) 
false. Nevertheless, on standard views of truth for propositions, 
necessarily, the proposition that snow is white is true if and only if 
snow is white. Thus, if the normal pre-​reflective judgments are cor-
rect, ‘because’ is hyperintensional.

The statement ‘A because B’ is naturally understood as proposing 
‘B’ as an answer to the question ‘Why A?’ Indeed, in some lan-
guages, such as Italian, the word for ‘why’ is the same as the word 
for ‘because’ (‘perché’). Thus, an obvious principle for assessing ‘be-
cause’ statements is what we may call the ‘Why?’ principle:

Accept [reject] ‘A because B’ if you find ‘B’ a good [bad] answer to 
the question ‘Why A?’.

The questioner wants to understand why A: a good answer helps  
them understand why A; a bad answer does not. In effect, the 
questioner asks the addressee to explain why A. Philosophers 
of science have produced a vast literature on the nature of expla-
nation; as its track record attests, the attempt to give informative 
and precise necessary and sufficient conditions for explaining 
something is unlikely to succeed; what yields the desired under-
standing is too sensitive to the vagaries of conversational context, 
background knowledge, and human psychology. We can usually  
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recognize whether we understand, though of course we often think 
we understand when in fact we do not. Even when we do under-
stand, we often have difficulty in pinning down just what our un-
derstanding consists in. The ‘Why?’ principle enables us to judge 
the truth-​value of ‘A because B’ by using our unreflective capacity 
to recognize whether the answer ‘B’ would help one as questioner to 
understand why A, without the need for explicit, detailed criteria.

The use of the words ‘why’ and ‘because’ depends on conver-
sational context. More specifically, ‘why’ can be used in causal, 
constitutive, or evidential ways, and ‘because’ varies correspond-
ingly. For instance, someone may ask ‘Why was NN a murderer?’, 
intending to get at what caused him to become a murderer, so 
the answer ‘His parents violently abused him’ would be relevant; 
the answerer might also say ‘NN was a murderer because his 
parents violently abused him’. Someone else may ask ‘Why was 
NN a murderer?’, intending to get at what NN did that counted 
as murder, so the answer ‘He intentionally killed his wife by poi-
soning her’ would be relevant; the answerer might also say ‘NN 
was a murderer because he intentionally killed his wife by poi-
soning her’. A third person may ask ‘Why was NN a murderer?’, 
intending to get at what evidence there is for NN’s guilt, so the 
answer ‘He confessed the murder to the police’ would be rele-
vant; the answerer might also say ‘NN was a murderer because he 
confessed the murder to the police’. All these cases fit the ‘Why?’ 
principle.

The ‘Why?’ principle also correctly predicts that we will find ‘be-
cause’ doubly factive, in the sense that we accept ‘A because B’ only 
if we accept both ‘A’ and ‘B’. For if we do not accept ‘A’, we will not ac-
cept the question ‘Why A?’, since it presupposes ‘A’, and if we do not 
accept ‘B’, we will not accept it as an answer to ‘Why A?’

We can apply the ‘Why?’ principle to (9A) and (9B). Here, the 
intended reading of ‘because’ is neither causal nor evidential 
but constitutive. The questioner seeks some kind of constitutive 
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explanation. In dialogue form, (9A) and (9B) correspond to the 
question-​and-​answer pairs (9A^) and (9B^), respectively:

(9A^) Q: Why is the proposition that snow is white true?
A: Snow is white.

(9B^) Q: Why is snow white?
A: The proposition that snow is white is true.

The explanation is much better in (9A^) than in (9B^), even 
though both rely on the schematic equivalence of ‘P’ and ‘The 
proposition that P is true’. But in (9A^) the explanation starts 
with the simple, easy, familiar, and obvious (‘Snow is white’) 
and moves to the more complex, harder, less familiar, and less 
obvious (‘The proposition that snow is white is true’), which 
is what the most helpful explanations typically do, whereas in 
(9B^) the explanation moves in the opposite direction (on the 
psychological preference for simplicity in explanations, see 
Lombrozo 2007, 2016). More generally, the ‘Why?’ principle 
predicts our pre-​theoretic preference for schema (2A) over  
schema (2B).

For similar reasons, we will accept instances of the schemas 
(10A), (10B) and (10C), given that the sentences flanking ‘because’ 
express truths:

(10A) (A or B) because A.

(10B) (A or B) because B.

(10C) Something is F because a is F.

In each case, the explanation moves from the simpler and easier to 
the more complex and harder.
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Here is another pair of ‘because’ statements:

(11A) Furze is as prickly as gorse because furze is gorse.

(11B) Furze is as prickly as gorse because furze is furze.

Pre-​theoretically, (11A) sounds good, while (11B) sounds bad. In 
dialogue form, (11A) and (11B) correspond to (11A^) and (11B^), 
respectively:

(11A^) Q: Why is furze as prickly as gorse?
A: Furze is gorse.

(11B^) Q: Why is furze as prickly as gorse?
A: Furze is furze.

The explanation is much better in (11A^) than in (11B^). In 
(11A^), the answer will satisfy a reasonable questioner; it supplies 
exactly the required information. In (11B^), the answer is likely to 
baffle a reasonable questioner, since to anyone who needs to ask the 
question it sounds quite irrelevant.

The trouble is that (11A) differs from (11B), and (11A^) from 
(11B^), only by the substitution of synonymous terms, ‘furze’ 
and ‘gorse’. The difference is purely verbal; it corresponds to no 
difference in a single kind of shrub, which is as prickly as itself. 
It is not a case of metaphysical, or at least non-​representational, 
hyperintensionality.

One response is to postulate a reading of ‘because’ on which it 
creates a metalinguistic context. That is a dubious interpretation 
of the example, for ‘because’ is correlative with ‘why’, and the ques-
tioner who asked ‘Why is furze as prickly as gorse?’ did not intend 
‘why’ in a metalinguistic sense. In any case, going metalinguistic 
is a dangerous move for hyperintensionalists to make, since it 
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immediately raises the question whether their alleged examples 
of non-​representational hyperintensionality in ‘because’ should 
also be understood metalinguistically, and so representationally.

More generally, in using the ‘Why?’ principle to assess ‘A because 
B’, we assess ‘B’ as an answer to the question ‘Why A?’, and an answer 
can be good or bad for almost any mixture of linguistic and non-​
linguistic reasons. An explanation can be good because it is perspic-
uous, or bad because it is confusing, which may depend on the order 
in which information is given, and on whether the explainer follows 
the stylistic maxim of elegant variation, to refer to the same thing 
by different terms to avoid plodding repetition, and on whether the 
explanation is given in common words and short sentences or in un-
common words and long sentences, and so on. The difficulty or ease 
of following a written explanation depends on the font style and size, 
the degree of contrast between the colour of the print and the colour 
of the page, and how well the lines in a graph are differentiated in 
colour. Likewise, in a spoken explanation, the speaker’s accent, dic-
tion, speed of speech, and loud or soft voice, and ambient noise all 
make a difference to comprehension. So do the hearer’s familiarity 
or unfamiliarity with the material, and their levels of alertness and 
motivation. In evaluating an explanation or argument, it is noto-
riously difficult to separate in one’s own case the influence of form 
from the influence of content. We don’t exactly know what hit us. 
Psychologists have studied closely related metacognitive illusions 
(Undorf, Navarro-​Báez and Zimdahl 2022).

In consequence, little is to be gained from hiving off special met-
alinguistic uses of ‘why’ and ‘because’, for even when we stipulate 
that our use of the words is non-​metalinguistic, in practice we shall 
still be applying them under the influence of linguistic as well as 
non-​linguistic factors. The linguistic factors may play the role of 
unconscious biases, and sometimes lead us into error. One cannot 
stipulate oneself free of bias. Thus, in practice, the ‘Why?’ principle 
is less than perfectly reliable. In recognition of that, we may rename 
it the ‘Why?’ heuristic.
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Since the interesting kind of alleged hyperintensionality is not 
metalinguistic, we may as well specify that for present purposes the 
intended readings of ‘why’ and ‘because’ are non-​metalinguistic.

Postulating an imperfectly reliable heuristic here is not gratui-
tous. We have independent reason to classify our assent to (11A) 
and dissent from (11B) as not both correct, on general semantic 
grounds. Some mechanism is needed to explain the error, and an 
imperfectly reliable heuristic is a natural candidate. Compatibly 
with that, it is a charitable option, since it still allows the mech-
anism to have a high degree of reliability, short of infallibility.

The problem for hyperintensionalists is that pairs such as (9A) 
and (9B) become dialectically ineffective as alleged counterexamples 
to intensionalism, since intensionalists can predict and explain our 
verdicts on them by our reliance on the ‘Why?’ heuristic, and ob-
serve that an error in those verdicts would be of the same kind as 
the error in our verdicts on (9A) and (9B): a projection of the prag-
matics of explanation onto the semantics of ‘because’. That would 
not make the ‘Why?’ heuristic too generally unreliable to be useful.

Another indication that ‘because’ statements may elicit distinctive 
errors is that, as summaries of explanations, they are structurally awk-
ward, in a subtle way. To see this, we must stake a step back. On a con-
stitutive reading of ‘explain’, just as any true disjunct explains a true 
disjunction, by the natural deduction rule of disjunction-​introduction, 
so the true conjuncts jointly explain a true conjunction, by the natural 
deduction rule of conjunction-​introduction. Both inferential steps 
go from simpler premises to more complex conclusions. The explan-
atory steps of disjunction-​introduction are naturally summarized 
in statements where ‘because’ takes wide scope, in the forms ‘A or B 
because A’ and ‘A or B because B’. But when one tries to summarize 
the explanatory step of conjunction-​introduction in the same way, 
one gets only ‘A and B because A and B’, which is circular. A ‘because’ 
statement presents the explanandum and the explanans each in a 
single sentence, but the point of conjunction-​introduction is to unify 
separate sentences into a single complex one: the syntactic form of a 
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‘because’ statement forces the explanans into a form where that step 
has already been taken, and so misses the point. The form of a ‘be-
cause’ statement represents the explanation in a Procrustean way. In 
Benjamin Schnieder’s logic of ‘because’, this awkwardness manifests 
itself in the striking similarity of his rule for conjunction to his rule for 
disjunction: his system allows for partial explanations of a conjunc-
tion by one or other conjunct but not for a full explanation of it jointly 
by both conjuncts (Schnieder 2011).

Hyperintensionalists themselves sometimes show uncertainty in 
where to locate the line between linguistic form and non-​linguistic 
content. For example, as noted in section 3.4, Kit Fine presents two 
versions of truthmaker semantics: in one, the repetitious conjunc-
tion α ∧ α can have truthmakers α lacks, so the difference in lin-
guistic form corresponds to a difference in non-​linguistic content; 
in the other, α ∧ α and α always have the same truthmakers and 
falsemakers, so the difference in linguistic form corresponds to no 
difference in non-​linguistic content. The same principle, under the 
title of ‘idempotence’, is also a crux for Cian Dorr (2016). The re-
mark ‘It’s starting to rain and it’s starting to rain’ sounds boringly 
insistent, not like a subtle point about the state of the weather. 
Compare (12A) and (12B):

(12A) This ball is round and round because this ball is round.

(12B) This ball is round because this ball is round and round.

The explanatory direction is clearly better in (12A) (from the simpler 
to the more complex) than in (12B) (the opposite). The question is 
whether the difference in linguistic form between ‘This ball is round’ 
and ‘This ball is round and round’ corresponds to a genuine dif-
ference in non-​linguistic content. If not, on a non-​metalinguistic 
reading of ‘because’, as a standard intensionalist view implies, (12A) 
and (12B) have the same truth-​value, and appearances to the con-
trary are an illusion created by the ‘Why?’ heuristic.
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Here is a more extreme example:

(13A) This ball is either round or both round and red because 
this ball is round.

(13B) This ball is round because this ball is either round or both 
round and red.

The interchanged sentences are necessarily equivalent to each other 
because α ∨ (α ∧ β) is truth-​functionally equivalent to α. The explan-
atory direction is clearly much better in (13A) than in (13B). Not 
only is the explanatory direction from the simpler to the more com-
plex in (13A) and the opposite in (13B), the explanation introduces 
irrelevant subject matter in (13B) but not in (13A). The question 
is whether that linguistic intrusion corresponds to a genuine dif-
ference in non-​linguistic content. If not, on a non-​metalinguistic 
reading of ‘because’, (13A) and (13B) have the same truth-​value, 
and appearances to the contrary are an illusion created by the ‘Why’ 
heuristic. Compare the property of being round to the property of 
being either round or both round and red. They sound different on 
first hearing, but do properties have subject matters?14

Should we rely on the ‘Why?’ heuristic as applied to (9A) and 
(9B)? Does the difference in linguistic form between ‘Snow is white’ 
and ‘The proposition that snow is white is true’ correspond to a gen-
uine difference in non-​linguistic content? If not, on a non-​linguistic 
reading of ‘because’, (9A) and (9B) have the same truth-​value, and 
appearances to the contrary are another illusion created by the 
‘Why?’ heuristic. The difference between (9A) and (9B) in direc-
tion of explanation may feel metaphysical, but that does not mean 
that it is. If we had a well-​working hyperintensional framework in 
which to explain the difference in metaphysical terms, that would 

	 14	 For hyperintensional theories of subject matter and aboutness see Yablo 2014, Fine 
2017c, and Brast-​McKie 2021.
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support the heuristic-​driven verdicts. However, the considerations 
in sections 3.3–​5 indicate that hyperintensionalists are not in that 
happy position. Instead, their case is still largely driven by examples, 
and the examples are turning out to be quite shaky.

To widen the inquiry, we can recall another example of al-
leged hyperintensionality: Sober’s alleged difference between the 
properties of being a triangle and being a trilateral. In brief, his ar-
gument was that, in the causal-​explanatory context of his example, 
(14A) is true while (14B) is false:

(14A) The figure was outputted because it was a triangle.

(14B) The figure was outputted because it was a trilateral.

When we apply the ‘Why?’ heuristic, we have two rival answers to 
the same causal-​explanatory question, as in these question-​and-​
answers pairs:

(14A^) Q: Why was the figure outputted?
A: It was a triangle.

(14B^) Q: Why was the figure outputted?
A: It was a trilateral.

Uncontroversially, the figure’s angles played a more significant role 
than its sides in the causal process which led to the outputting of 
the figure; being an angle of a given figure and being a side of that 
figure are extensionally different properties. Consequently, a good 
answer to the causal-​explanatory question will be cast in terms of 
angles, not sides. Moreover, speakers of English are more likely 
to connect the word ‘triangle’ with the description ‘figure with 
three angles’ and the word ‘trilateral’ with the description ‘figure 
with three sides’ than the other way around (the difference may be 
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more marked for those who know some Latin and pick up the ety-
mology). Thus, the causal explanation will be more perspicuous if it 
uses the word ‘triangle’ than if it uses the word ‘trilateral’; speakers 
will tend to make the required inferential connections more easily. 
But none of that requires being a triangle and being a trilateral to be 
distinct properties.

Here is an analogy. Imagine a student canteen where it is 
common knowledge that an alarm sounds if anyone takes twelve 
or more pieces of fruit. The alarm sounds. Compare two dialogues:

(15A^) Q: Why did the alarm sound?
A: �A student took 7 apples and 5 oranges, so they took 

7 +​ 5 pieces of  fruit, and 7 +​ 5 =​ 12.

(15B^) Q: Why did the alarm sound?
A: �A student took 7 apples and 5 oranges, so they took 

6 +​ 6 pieces of fruit, and 6 +​ 6 =​ 12.

Surely the answer in (15A^) is more perspicuous than the answer in 
(15B^); it is a better explanation. But none of that requires 7 +​ 5 and 
6 +​ 6 to be distinct numbers.

What about Fine’s signature example for a hyperintensionalist 
account of essence?

(1A) It is essential to Socrates that he is Socrates.

(1B) It is essential to Socrates that he is a member of {Socrates}.

The words ‘because’ and ‘why’ do not occur in (1A) and (1B), nor 
do those sentences purport to explain anything. However, the kind 
of essentialism that Fine uses such examples to motivate is broadly 
Aristotelian in spirit. In that tradition, essences are regarded as 
starting-​points for explanation (see Posterior Analytics 75a42–​b2, 
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Metaphysics 1041a25–​32, and Charles 2000: 197–​309 on Aristotle’s 
explanatory conception of essence). After all, what is special about 
essential natures if they play no explanatory role? Thus, explana-
tory considerations should be relevant to (1A) and (1B). The in-
troduction of the singleton set in (1B) will indeed tend to detract 
from the quality of explanations, by interpolating an irrelevant 
complication. In response to the question ‘Why does that man 
keep accosting people in the street?’, ‘He is Socrates’ makes a better 
starting-​point than ‘He is a member of {Socrates}’. A more natural 
case involves a less trivial essentialist claim than (1A):

(16A) It is essential to Socrates that he is a human.

(16B) It is essential to Socrates that he is a member of the set 
of humans.

Necessarily, all and only humans are members of the set of humans 
(in the world in question). Still, ‘He is a human’ is a better explan-
atory starting-​point than ‘He is a member of the set of humans’. 
The introduction of sets in (16B) will also tend to detract from the 
quality of explanations, by interpolating an irrelevant complica-
tion. But the question remains: do such differences in the linguistic 
form of explanations correspond to differences in non-​linguistic 
content? As the earlier examples suggest, we may be quite suscep-
tible to illusions of difference in non-​linguistic content created 
by differences in the linguistic form of explanations. Thus, Fine’s 
examples are far from decisive.

Other kinds of example are also used to argue for hyperinten
sionalism about causal contexts. Here is one of a kind I have 
heard used:

(17A) The plane crash made Mary an orphan.

(17B) The plane crash made Mary a self-​identical orphan.
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The plane’s crash killed Mary’s parents, so (17A) is true. But one is 
tempted to assess (17B) as false, on the grounds that the plane crash 
did not make Mary self-​identical; she was self-​identical already. 
Nevertheless, ‘orphan’ is necessarily equivalent to ‘self-​identical 
orphan’. If (17A) and (17B) differ in truth-​value, the causal verb 
‘made’ has created some sort of hyperintensional context.

Here is a similar example. It concerns events in 1461, during 
the English War of the Roses. Richard is Richard Neville, Duke of 
Warwick, known as Warwick the Kingmaker; Edward is Edward 
Plantagenet, who became King Edward IV.

(18A) Richard’s actions made Edward a king.

(18B) Richard’s actions made Edward a male monarch.

Richard’s actions, given other contributory factors, brought it about 
that Edward became king, so on the relevant causal reading (18A) is 
true as a matter of historical fact. But one is tempted to assess (18B) 
as false, on the grounds that Richard’s actions did not make Edward 
male; he was male already. Nevertheless, ‘king’ is necessarily equivalent 
to ‘male monarch’. If (18A) and (18B) differ in truth-​value, the causal 
verb ‘made’ has again created some sort of hyperintensional context.

The trouble is that ‘male monarch’ is an easily available reading of 
‘king’ in standard English, and that reading is applicable to (18A).15 
Thus, by compositional semantics, (18A) is synonymous with 
(18B), so they cannot differ in truth-​value. Since (18A) is a well-​
known historical truth, (18B) is true too. Thus, although Richard’s 
actions did not make Edward male, it does not follow that they did 
not make Edward a male monarch. But that has implications for 

	 15	 Are emperors male monarchs without being kings? An emperor is sometimes de-
fined as a king of kings; on that definition, emperors are kings. In any case, the differ-
ential reactions to (18A) and (18B) are not sensitive to such issues. Quibbling about the 
particular case is pointless because there are so many similar ones—​for example, the 
old-​fashioned words ‘actress’ and ‘poetess’.
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our assessment of (17B) too: although the plane crash did not make 
Mary self-​identical, it does not follow that it did not make her a self-​
identical orphan. Making a conjunction hold does not entail making 
a given conjunct hold. Consequently, the example of (17A) and (17B) 
constitutes a poor case for the hyperintensionality of making.

What has gone wrong this time? Most likely, it is a very ordinary 
case of Gricean conversational implicature. As a hearer (or reader), 
one expects the speaker (or writer) to have bothered including the 
apparently redundant words ‘self-​identical’ and ‘male’ for some 
purpose, and the best one’s brain can come up with on the spot is 
that they (foolishly) meant to suggest that the self-​identity or male-
ness was also made the case by the plane crash or Richard’s actions. 
That is another case where there is evidence of comparatively su-
perficial linguistic phenomena having been misunderstood as 
manifestations of hyperintensionality. More specifically, one can 
connect it to the ‘Why?’ heuristic: we assess ‘The plane crash’ as a 
better answer to the causal-​explanatory question ‘Why did Mary 
become an orphan?’ than to the causal-​explanatory question ‘Why 
did Mary become a self-​identical orphan?’

Reading all this metaphysics into the pragmatics of expla-
nation looks like a classic case of overfitting.16 Pre-​theoretic 
verdicts on examples have been uncritically accepted as refuting 
intensionalism and motivating hyperintensionalist theories with 
many more degrees of freedom. Since philosophers did not recog-
nize the proliferation of degrees of freedom as a serious cost, they 
were comfortable accepting the data at face value and accommo-
dating them within such a theory. They felt no incentive to scruti-
nize the data more carefully, and to check for potential sources of 
error. As a result, those most concerned to separate metaphysical 
reality from the linguistic appearances have become the most sus-
ceptible to mistaking the appearances for the reality.

	 16	 Philip Kitcher (2023: 69) briefly makes the related suggestion that ‘logics of ground’ 
look like projections of the pragmatics of explanation.
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4
Frege Puzzles

4.1  Representational hyperintensionality

On the evidence of chapter 3, hyperintensionality in metaphysics 
is an illusion, an artefact of overfitting heuristic-​generated data. 
On a conservative interpretation of this outcome, extending 
hyperintensionality to metaphysics was always implausible: its nat-
ural home is in matters of representation, not in the world as it is 
prior to being represented. Once things start being represented, 
the same thing can be represented in different ways, for instance, as 
Hesperus or as Phosphorus, which naturally yields familiar, harm-
less forms of hyperintensionality, in knowledge, belief, hope, fear, 
and other intentional attitudes.

We have already seen evidence that the conservative inter-
pretation is too complacent. Both impossible worlds and struc-
tured propositions have been used in attempts to capture the 
supposedly hyperintensional semantics of propositional atti-
tude ascriptions, but the representational nature of the states 
ascribed does not magic away the methodological problems those 
frameworks face (chapter 3), though it might somehow make 
those problems a price worth paying. We also glimpsed how 
heuristics for belief ascription can generate errors in describing 
Frege puzzles (chapter 1.5), which substantiates the concern that 
apparent hyperintensionality may be an artefact of overfitting 
even in representational matters. The case for representational 
hyperintensionality is weaker than it looks.

In formal epistemology, especially epistemic and doxastic logic 
and Bayesian probabilistic approaches, the most useful and most 
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used models are coarse-​grained and purely intensional: they ob-
literate cognitively significant differences for the sake of math-
ematical simplicity, tractability, and power. Although one can 
add complications to such models to induce hyperintensional 
behaviour, the results tend to be unilluminating, since one has to 
insert by hand the very features one is trying to explain. In sharp 
contrast, when model-​building is done well, one learns from the 
model: its behaviour can take one by surprise.

In natural language, ascriptions of knowledge and belief look more 
fine-​grained: they seem sensitive to the cognitive differences the 
formal models flatten. Yet developments in the formal semantics of 
natural language threaten to undermine that contrast by analysing the 
truth-​conditions of propositional attitude ascriptions as less sensitive 
to cognitive differences than they seem.

These issues matter for epistemology, because it is mostly done 
in natural language, which even formal epistemologists use to ex-
plain the intended applications of their mathematical models. If 
discourse in natural language about knowledge, belief, and other 
epistemologically interesting relations does not work in the way it 
seems to do, then arguments in epistemology may be led astray by 
misleading appearances. For instance, when in testing an episte-
mological generalization we have to assess sentences of the form 
‘S knows that P’ as true or false in actual or hypothetical cases, our 
assessments may go wrong because we confuse semantic and prag-
matic aspects of knowledge ascriptions in English, perhaps through 
relying on a fallible heuristic. Although indiscriminate scepticism 
about our assessments would be unwarranted, they may well need 
some fine-​tuning.

Traditionally, Frege puzzles have been central to discussion 
of the semantics of propositional attitude ascriptions. But we 
can also use them as a clue to the heuristics on which we rely in 
making such ascriptions. Once we appreciate the role of those 
heuristics, we should be much less inclined to treat propositional 
attitude ascriptions as hyperintensional. This chapter explores 
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such issues around Frege puzzles in detail, though far from 
comprehensively.1

4.2  The Fregean consensus

In the old days, philosophers took it as a datum that someone can 
believe that Hesperus is Hesperus without believing that Hesperus 
is Phosphorus. Thus, substituting co-​referential proper names 
in the ‘that’-​clause of a belief ascription does not always preserve 
truth. Presumably, one who believes the truism that Hesperus is 
Hesperus also knows that Hesperus is Hesperus, while one who 
fails to believe that Hesperus is Phosphorus also fails to know that 
Hesperus is Phosphorus, because knowing requires believing. 
Hence someone can also know that Hesperus is Hesperus without 
knowing that Hesperus is Phosphorus. Thus, substituting co-​
referential names in the ‘that’-​clause of a knowledge ascription also 
fails to preserve truth. Ascriptions of other propositional attitudes 
such as wondering, doubting, hoping, and fearing behave likewise.

Some version of Frege’s distinction between sense and reference 
was widely (though not universally) taken to explain this phe-
nomenon. The names ‘Hesperus’ and ‘Phosphorus’ have different 
senses, different modes of presenting the same planet, which their 
occurrences contribute as components of the senses of simple 
sentences in which the names occur; the senses of the sentences are 

	 1	 Much of this chapter draws from ‘Epistemological consequences of Frege puzzles’, 
Philosophical Topics, (2021) 49: 287–​319 (Williamson 2021b), which benefitted from 
written comments by Daniel Kodsi, Anna Mahtani, Jennifer Nagel, Luis Rosa, Mona 
Simion, and Juhani Yli-​Vakkuri, and conversation with Jeremy Goodman. Section 4.8 
is based on part of ‘Where did it come from? Where will it go?’, in Arturs Logins and 
Jacques-​Henri Vollet (eds.), Putting Knowledge to Work: New Directions for Knowledge-​
First Epistemology. Oxford: Oxford University Press, forthcoming (Williamson 
forthcoming-​b). The second half of section 4.10 and all of sections 4.11–​12 are new. This 
chapter does not address the critique of the reliability of attitude ascriptions in natural 
language implicit in the ‘negative programme’ of experimental philosophy; it was briefly 
discussed in chapter 1.7.
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Fregean thoughts or propositions. Thus, the sentences ‘Hesperus 
is Hesperus’ and ‘Hesperus is Phosphorus’ express different 
propositions. There is no obstacle in principle to having an attitude 
to one proposition without having it to the other. On Frege’s own 
version of the view, words in the ‘that’-​clause of an attitude ascrip-
tion refer to their usual senses, not their usual referents, so the names 
were not even co-​referential in the context in which the substitu-
tion was made, though the general consensus did not extend to that 
reference-​shifting mechanism. The consensus was just that some 
account or other of the semantics of attitude ascriptions would 
explain how the propositional content of the ascribed attitude 
depends on the ordinary senses, not just the ordinary referents, of 
expressions in the ‘that’-​clause.2

On that consensus, Frege puzzles presented no special danger to 
epistemology. One had to be careful not to make illicit substitutions 
when characterizing what was putatively known or believed, but 
that was a matter of fairly straightforward professionalism.

4.3  The failure of the Fregean consensus

Famously, the work of Saul Kripke (1972, 1979, 1980) and others 
overturned the consensus. Proper names in natural language have 
no Fregean senses, at least of anything like the kind traditionally 
assumed by Fregeans. A more promising approach to the seman-
tics of both names and indexicals treated them as directly refer-
ential: such an expression contributes only its ordinary referent 
and not also a sense to the proposition expressed by a sentence in 
which it occurs (Kaplan 1989). But the direct reference view gives 
new menace to Frege puzzles, since it seems to make the relevant 

	 2	 Throughout this chapter, occurrences of terms in the complement clause of an 
attitude-​ascribing verb are treated as semantically in its scope; if the distinction makes 
sense, they are de dicto, not de re.
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substitutions truth-​preserving for names and other directly refer-
ential terms, though not for definite descriptions. A long and com-
plicated debate ensued, and still rumbles on, about the semantics 
and pragmatics of attitude ascriptions. I will not attempt to sum-
marize all the moves and counter-​moves, though I will sketch some 
reasons why Fregeanism failed to fulfil its initial promise. This 
chapter considers some implications of anti-​Fregeanism for both 
general methodology and specific epistemological theses.

Frege puzzles gave Fregeanism a large head start over direct ref-
erence theories, of which Fregeans proved unable to take much ad-
vantage. What gradually became clear was that even where it seems 
most promising to associate an expression with a mode of presen-
tation of its referent, that mode does not play the semantic role in 
natural language that Fregeanism would lead one to expect.

An example is the first-​person pronoun. For Fregeans, the index-
ical ‘I’ is naturally associated with the distinctive mode of presen-
tation of oneself to oneself as oneself, as ‘I’, which we can call the 
first-​personal mode of presentation. Now consider my ascription of 
a belief to you:

(1) You believe that I was born on 6 August 1955.

Background: I was indeed born on that date; for the sake of the ex-
ample, I will assume that you were not. Let p be the proposition 
which, in uttering (1), I report you as believing. Since ‘I’ occurs 
in (1) firmly within the ‘that’-​clause, on the most straightforward 
Fregean approach it contributes a mode of presentation to p. Since 
‘I’ is associated with the first-​personal mode of presentation, it 
presumably contributes that mode of presentation to p. Thus, in 
uttering (1), I say that you believe p, where p is the proposition 
made up of the first-​personal mode of presentation and a mode of 
presentation of something like the property of having been born on 
6 August 1955. But, in your beliefs, the first-​personal mode of pres-
entation picks out you, not me, as the referent. Thus, in uttering (1), 
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I end up attributing to you a false belief about your own birthday, 
not a true belief about mine. That is absurd. Such a reading is just 
not available for the indirect speech ascription (1), by contrast with 
a direct speech ascription such as (2):

(2) You accept ‘I was born on 6 August 1955’.

Of course, Fregeans can and do postulate various more convoluted 
readings of my utterance of (1), on which I am saying in effect that 
you have a belief in some non-​first-​personal proposition q suitably 
related to the first-​personal proposition which I express by the sen-
tence ‘I was born on 6 August 1955’, while not myself expressing q. 
But the supposed availability of such readings is not to the point, 
which is rather the unavailability of the absurd reading generated 
by the flat-​footed application of the Fregean approach, on which 
I am attributing to you a false belief about your own birthday. As a 
normal speaker of English, I cannot hear such a reading, no matter 
how hard I try. I do not hear it only to exclude it immediately on 
pragmatic grounds; I just do not hear it in the first place. Something 
is wrong with an approach that gets anywhere near such a reading.

How might some version of Fregean semantics avoid generating 
the absurd reading of (1)? Suppose that the customary referent of 
an expression E (for example, ‘I’) in the given context of utterance 
is x (for example, me). Then a Fregean might propose that in that 
context, an occurrence of E in the content clause of an ascription 
of an attitude to a subject S (for example, you) refers only to a sense 
under which S can think about x. But one can meaningfully utter 
(1) without grasping any such sense, indeed, even when there is no 
such sense—​for example, when I address (1) to someone I see on 
television, under the narcissistic illusion that they must have heard 
of me. That utterance of (1) is simply false. Even if S can think about 
x, the speaker may not grasp the sense under which S does so. In 
response, the Fregean might be tempted to interpret the speaker 
as quantifying over senses under which S can think about x. But 



Frege puzzles  165

that would miss the intended point of the Fregean semantics, for 
to think about Hesperus just is to think about Phosphorus, so the 
senses under which S can think about Hesperus just are the senses 
under which S can think about Phosphorus; thus, substituting 
‘Hesperus’ for ‘Phosphorus’ in the content clause of an attitude as-
cription will not affect the ascription’s truth-​value, on the revised 
semantics.

The sheer complexity of the Fregean apparatus, how many 
moving parts or degrees of freedom it offers a theorist to play with, 
tends to obscure the lack of progress—​especially when the focus 
is on making ad hoc moves for particular examples, instead of 
proposing a more general, systematic compositional semantics for 
the constructions at issue. That lack of progress after more than a 
century is good evidence that, despite its initial promise, the dis-
tinction between sense and reference is not the key to the seman-
tics of Frege puzzles. The Fregean approach is in deep trouble even 
with very simple cases that seem at first sight well-​suited to such a 
distinction.

Although philosophers from Descartes on are used to giving 
the first-​person very special treatment, there is no evidence that 
the semantics of natural language affords it any such privilege. 
Linguistically, it would be quite implausible to dismiss examples 
like (1) as a special case.3 As seen in chapter 1.5, the required 
transformations of personal pronouns and similar devices are au-
tomatically applied in semi-​disquotational reports of others’ prop-
ositional attitudes, with a focus on preserving reference, not on 
preserving sense.

Of course, such examples will not silence Fregeans; nothing will. 
But they do suggest that the appeal to modes of presentation in se-
mantics is much less natural, much less in tune with the workings 

	 3	 For relevant discussion of the supposed ‘de se’, see Cappelen and Dever 2013 and 
Magidor 2015.
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of natural language and the needs of communication, than it first 
seemed.

We may well have to live with the conclusion that, de-
spite appearances, the substitutions in Frege puzzles are truth-​
preserving. I will use some ideas in Kripke’s classic paper ‘A Puzzle 
about Belief ’ (1979, 1988) as a starting-​point from which to explore 
and extend a non-​Fregean approach to Frege puzzles, though I will 
intersperse further comments about Fregean approaches. In the 
closing sections, I will discuss some implications for issues about 
evidence and subjective or epistemic probability.

‘A Puzzle about Belief ’ is most famous for its examples, especially 
Pierre, who asserts ‘Londres est jolie’ but denies ‘London is pretty’, 
and Peter, who does not realize that the pianist Paderewski is the 
statesman Paderewski. Here, we will be more concerned with some 
of the more general themes in Kripke’s discussion.

4.4  Frege puzzles and synonymy

Kripke emphasizes that Frege puzzles can arise for expressions of 
many kinds, even when the two expressions are normally regarded 
as synonymous, not just as co-​referential. Thus, one cannot simply 
diagnose Frege puzzles as arising when two terms have the same 
reference but different meanings, for by normal standards they can 
arise even for two terms with the same meaning. Of course, whether 
meaning is anything more than reference is itself contested in the 
semantic debate, but that is not our present concern. Many direct 
referentialists hold that co-​reference varies with context while syn-
onymy requires co-​reference across all contexts; thus ‘Timothy 
Williamson’ and ‘I’ are co-​referential in my context, but not synon-
ymous, for they are not co-​referential in your context.

One of Kripke’s examples concerns the synonyms ‘furze’ and 
‘gorse’, which are simply two terms for the very same kind of shrub 
(1988: 134). The two words may have originated in different dialects 
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of English. The shrub itself changes in appearance from one season 
to another, sometimes having dull brown needles and no flowers, 
sometimes bright green needles and yellow flowers. There is no gen-
eral correlation between how the shrub appears and which word is 
applied, though for accidental reasons there may be such a correla-
tion in how a particular speaker applies the words.

Suppose that Penny learns the term ‘furze’ somewhere by being 
shown various samples with bright green needles and yellow 
flowers, and learns the term ‘gorse’ separately somewhere else 
by being shown various samples with dull brown needles and no 
flowers. By normal linguistic standards, she understands both 
terms. Nevertheless, she may be in no position to know that the 
two terms co-​refer. In that case, if one uses both terms with their 
normal meanings and happens to know that they co-​refer, one may 
still feel tempted to describe Penny’s situation by asserting (3) and 
denying (4):

(3) Penny believes that furze is furze.

(4) Penny believes that furze is gorse.

But, as discussed in chapter 3.3, the guiding principle of formal 
semantics is semantic compositionality, according to which the 
meaning of a complex expression is determined by the meanings 
of its simpler constituents and the way in which they are put to-
gether. Since (3) and (4) are put together in the same way out of 
corresponding words with the same meanings, in the absence of 
semantic ‘funny business’ compositionality requires (3) and (4) to 
have the same meaning too. But since meaning and context deter-
mine truth-​value, it follows that they also have the same truth-​value 
in any given context, such as a context in which one both asserts 
(3) and denies (4). Thus, such a combination can hardly be the right 
way to describe Penny’s situation.
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One might worry that the repetition in (3) and lack of repetition 
in (4) make a structural difference between (3) and (4). That would 
be insufficient to block the argument from a standard version of 
semantic compositionality, but we can anyway finesse the issue by 
using a pair without repetition, such as (5) and (6):

(5) Penny believes that furze has yellow flowers.

(6) Penny believes that gorse has yellow flowers.

There is the same temptation to assert (5) and deny (6), but there is 
also the same semantic reason as before to resist that temptation.

What kind of ‘funny business’ could make trouble for the 
arguments from semantic compositionality? In principle, verbs like 
‘believe’ could introduce some sort of covert sensitivity to context, 
where uttering ‘S believes that P’ creates a context in which that 
sentence is true only if S assents to the proposition expressed by 
‘P’ as presented in some way contextually relevant to the sentence 
‘P’. Without violating semantic compositionality, such an account 
permits a situation where uttering (3) would create a context in 
which (3) and (4) were both true, whereas uttering (4) would create 
a context in which (3) and (4) were both false, or uttering (5) would 
create a context in which (5) and (6) were both true, whereas 
uttering (6) would create a context in which (5) and (6) were both 
false. For example, when the speaker is using the choice between 
‘furze’ and ‘gorse’ to mark a contrast, uttering (5) might create a con-
text in which the truth of (5) and (6) requires Penny to assent to the 
proposition that furze has yellow flowers under the guise of the sen-
tence ‘Furze has yellow flowers’, whereas uttering (6) would create 
a context in which the truth of (5) and (6) requires her to assent 
to the same proposition under the guise of the sentence ‘Gorse has 
yellow flowers’. Since Penny assents to the proposition only under 
the guise of the sentence ‘Furze has yellow flowers’, an utterance of 
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(5) would be true while an utterance of (6) would be false.4 Strictly 
speaking, none of that yields a single context in which (3) and (4) or 
(5) and (6) differ in truth-​value, but the effect is similar.

However, such contextualist hypotheses look ad hoc. Normally, 
just one of ‘furze’ and ‘gorse’ is used in a given conversation, and, al-
though the example made Penny a native English speaker, the truth 
of (5) or (6) does not require her to know a word of English; she 
could use a natural kind term in her own language for the shrub. 
More radically, nothing in the semantics of English requires Penny 
to have a language of any kind for (3)–​(6) to be true. Imagine a 
species of languageless animals whose diet consists solely of gorse 
(like giant pandas with bamboo shoots); they need and have a 
recognitional capacity for gorse, to which the belief that gorse has 
yellow flowers is crucial. Various forms of functionalism about the 
metaphysics of belief allow such a case; to exclude those theories 
in the philosophy of mind seems to be no business of the seman-
tics of English. But then, if the truth-​conditions of belief ascriptions 
are normally indifferent to the guise (if any) under which a believer 
believes a proposition, it seems unlikely that natural languages 
would have a special semantic mechanism waiting to spring into 
action just to resolve Frege puzzles and a few related difficulties. 
Theoretically, a more explanatory account of Frege cases would 
be derived from more general principles needed far beyond Frege 
cases, rather than relying on semantic structure postulated ad hoc 
just to handle those very cases.

Grice’s category of conversational implicature has the requisite 
generality, since he combines quite general principles of conversa-
tion with simple semantic assumptions to predict context-​sensitive 
conversational implicatures (Grice 1989). Indeed, in some contexts, 
a speaker might well refrain from uttering (4) because uttering 

	 4	 See Crimmins and Perry 1989 for a similar account, and Goodman and Lederman 
2021 for a more recent version, with extensive references to the literature. Salmón 
1986 uses the apparatus of guises but his account is not of the envisaged kind. For the 
differences between Salmón’s guises and Fregean senses, see Branquinho 1990.
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(4) would have the false conversational implicature that Penny would 
assent to ‘Furze is gorse’. In the same context, the speaker might also 
utter (5) rather than (6) because uttering (6) would have the false con-
versational implicature that Penny would assent to ‘Gorse has yellow 
flowers’. That is compatible with (4) and (6) semantically expressing 
true non-​metalinguistic propositions in that context, which do not 
entail those metalinguistic conversational implicatures. In Nathan 
Salmón’s terminology (1986), the metalinguistic information is prag-
matically imparted, not semantically encoded.

Unfortunately, even granted that there are such conversational 
implicatures, they do not explain all the phenomena in Frege cases. 
For speakers do not merely refrain from asserting (4) and (6); they 
may actively deny (4) and (6), regard them as false, and assert their 
negations. Normally, if uttering a sentence would have a false con-
versational implicature, that does not justify one in uttering the 
negation of that sentence. If saying ‘The Professor is sober this 
morning’ would have the false conversational implicature that the 
Professor is often drunk, that does not justify one in saying ‘The 
Professor is not sober this morning’. On an anti-​contextualist 
anti-​Fregean semantics, (4) and (6) are true in the example, their 
negations are false, and whoever asserts them speaks falsely. 
Similar behaviour is observable with other attitude verbs, such as 
‘realize’, for which parallel issues arise. For example, a botanically 
well-​informed native speaker of English may well assert both (3r) 
and (3rn), or both (5r) and (6rn):

(3r) Penny realizes that furze is furze.

(4rn) Penny does not realize that furze is gorse.

(5r) Penny realizes that furze has yellow flowers.

(6rn) Penny does not realize that gorse has yellow flowers.



Frege puzzles  171

If one asks the speaker ‘Do you mean that literally?’, the answer is 
likely to be an impatient ‘Of course’. Thus, some sort of error theory 
is needed.5 Even if the error involves some confusion between con-
versational implicatures and truth-​conditional consequences, that 
confusion would need to be explained, since it is untypical of con-
versational implicatures.

If anti-​contextualist anti-​Fregeans can resort to error theories, 
so can contextualist anti-​Fregeans.6 However, positing both con-
textualist and error-​theoretic mechanisms to explain the data is 
unattractively uneconomical. If one has to posit an error-​theoretic 
mechanism anyway, why not let it do all the work, and avoid the 
need to posit a contextualist mechanism as well? Contextualist anti-​
Fregeans might respond that a principle of charity in interpretation 
demands that we posit as little error as possible, and so explain as 
much of the data as we can with the contextualist mechanism. But 
if the errors are systematic, not just random performance errors, a 
well-​developed error theory will posit a specific mechanism to ex-
plain them, which should indicate how widespread we can expect 
the errors to be. Thus, we will need to know more about the putative 
error mechanisms before adjudicating the issue. Section 4.6 will 
discuss such mechanisms in detail.

Faced with these difficulties, some philosophers deny that such 
differences in cognitive significance between synonyms can arise 
for competent speakers. One form of denial is to insist that Penny 
is not fully competent with the terms ‘furze’ and ‘gorse’, perhaps on 
the grounds that her understanding of them involves deference 
to expert botanists. That is not a promising strategy, for several 
reasons. First, the original description of the case did not mention 
semantic deference or a recognized scientific community, and does 
not require such elements. It simply involves some people being 

	 5	 There is no sign that the negation used in denying (4) and (6) has to be metalinguistic, 
as in ‘The food wasn’t good, it was great’. For evidence of error even in assessments of 
simple sentences in Frege cases, see Saul 1997 and 2010.
	 6	 See, for example, the section on ‘Error’ in Goodman and Lederman 2021.



172  Overfitting and heuristics in philosophy

better than others at recognizing particular natural kinds, which 
happens in any community and does not entail semantic deference. 
Second, the strategy does not vindicate the observed combinations 
at issue, asserting (3) and (5) while denying (4) and (6). For if 
Penny’s alleged lack of full competence with the terms is relevant 
at all, it undermines reading off what she believes from her use of 
those terms; but we are happy to assert (3) and (5) on the basis of 
such reading off. Third, more generally, if having attitudes about a 
natural kind requires a perfect recognitional capacity for that kind, 
virtually no one has attitudes about any natural kind. Given that 
imperfect recognitional capacities suffice, Frege puzzles like this 
cannot be excluded.

Another form of denial is to insist that Penny has her own per-
sonal senses for ‘furze’ and ‘gorse’, which are different from each 
other and from ours. That too is an unpromising strategy. It rests 
on a misunderstanding of how attitude ascriptions work in nat-
ural language. When we make such ascriptions, the words in the 
‘that’-​clause mean what we mean by them, not what the subject to 
whom we are ascribing the attitude does. That already emerged in 
the discussion of the role of ‘I’ in sentence (1). Similarly, if Penny 
happened not to know the word ‘yellow’, which is quite consistent 
with the original scenario, that would not make ‘yellow’ in (5) and 
(6) meaningless; at worst, (5) and (6) might turn out to be false. 
Nor do we somehow try to make ‘furze’ and ‘gorse’ in (3)–​(6) mean 
what Penny personally means by them. After all, we do not know 
exactly what she means by them, in the intended personal sense. 
If we simply defer to her for their meanings in these sentences, we 
undermine the individualistic conception of meaning on which the 
objection initially relied, with its talk of Penny’s personal senses. 
Anyway, vicariously using the agent’s meaning is not an option 
once we generalize over the agent parameter: for example, when 
one asks ‘How many people know that gorse has yellow flowers?’, 
the embedded sentence ‘Gorse has yellow flowers’ does not have 
someone else’s meaning.
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What matters for what (3)–​(6) mean in our mouths is what 
‘furze’ and ‘gorse’ mean in our mouths; they are synonymous in 
our mouths, and remain so when we utter (3)–​(6). Thus, denying 
that Penny uses the words ‘furze’ and ‘gorse’ in their normal English 
senses is not just implausible; like the previous strategy for denial, 
it fails to vindicate the combinations at issue, asserting (3) and 
(5) while denying (4) and (6).

Of course, there are metalinguistic variants of the sentences at 
issue. For example, instead of (5) and (6), we can consider:

(5m) Penny believes that the sentence ‘Furze has yellow flowers’ 
expresses a truth.

(6m) Penny believes that the sentence ‘Gorse has yellow 
flowers’ expresses a truth.

There is no Frege puzzle here, because the metalinguistic beliefs 
are about distinct sentences. Even if (5m) is true, it obviously does 
not follow that (6m) is true. But that does not explain the Frege 
puzzle with (5) and (6). After all, (5m) and (6m) are not in general 
good paraphrases of (5) and (6), respectively. In a quite different 
scenario, where ‘Penny’ refers to someone who knows no English, 
(5m) and (6m) are typically false, while (5) and (6) may easily be 
true—​for example, she may be an expert botanist, who would ex-
press the knowledge ascribed in each of (5) and (6) using the same 
word for the shrub in her own language.

In short, we must learn to live with the conclusion that, read 
strictly and literally, (3) has the same truth-​value as (4), and (5) the 
same as (6), even when are talking about someone like Penny. 
Analogous considerations apply when ‘believes’ is replaced by 
‘knows’ or ‘realizes’ in (3)–​(6). More generally, epistemologists 
should not assume that Frege puzzles can be handled in some 
vaguely Fregean or contextualist way. We must be ready to be much 
more revisionary in treating the initial judgments.
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4.5  Frege puzzles from the inside

A Fregean might concede that the sense-​reference distinction is ill-​
adapted to the semantics of natural language, which is tailored to 
the needs of inter-​personal communication, but still insist that it 
is just right for the needs of individual thought, including reflec-
tion on the epistemic status of one’s own beliefs. On this view, the 
problems we have in saying what Pierre, Peter, or Penny believes are 
fundamentally problems in using a public natural language to de-
scribe a private cognitive perspective. This concession would have 
been unwelcome to Frege himself, for he emphasized that thoughts 
(the senses of declarative sentences) can be part of the common 
heritage of humankind—​for example, in the case of mathematical 
theorems. But we can still consider individualistic Fregeanism in its 
own right.

By itself, the restriction to first-​person ascriptions is insufficient. 
When Pierre later learns that ‘Londres’ and ‘London’ refer to the same 
city, and when Penny later learns that ‘furze’ and ‘gorse’ refer to the 
same shrub, they can wonder what beliefs they had before the dis-
covery, and find the case just as puzzling to describe as we outsiders 
do. To avoid such problems, what is needed is at least a restriction to 
first-​person present-​tense ascriptions. But that is still not enough. For 
Pierre and Penny can entertain the possibility of co-​reference even 
before they know or believe that it obtains. Suppose that Penny is 
agnostic as to whether ‘furze’ and ‘gorse’ co-​refer. She can think to her-
self: ‘Perhaps furze is gorse; in that case, since I believe that furze has 
yellow flowers, do I also believe that gorse has yellow flowers?’ Pierre 
can ask himself analogous questions. Even in the first-​person present-​
tense, such questions remain puzzling.

The Fregean must go further, by postulating new attitudes to 
Fregean thoughts, rather than using the natural language appa-
ratus for attitude ascription. Let the underlined expression ‘e’ refer 
to the postulated Fregean sense which the sentence ‘e’ has for Penny 
right now, in her agnostic state. The idea is that furze and gorse are 
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distinct, since ‘furze’ and ‘gorse’ currently differ in sense for Penny. 
Thus, furze has yellow flowers and gorse has yellow flowers are dis-
tinct Fregean thoughts, for the sense of a complex expression is 
supposed to be a structured entity built of the senses of its simpler 
constituents, a strong form of semantic compositionality for senses. 
Let beliefs be the attitude analogous to belief which one has to some 
Fregean thoughts.7 The idea is that Penny believess furze has yellow 
flowers but does not believes gorse has yellow flowers; there is no 
paradox in her believing one Fregean thought and not another. She 
can use this apparatus to reflect on her own beliefs and their epi-
stemic status. Presumably, she knows both that she believess furze 
has yellow flowers and that she does not believes gorse has yellow 
flowers, from which she can infer that furze and gorse are distinct, 
by compositionality. At this level, Frege puzzles are easily resolved.

When Penny later learns that ‘furze’ and ‘gorse’ are synonyms, 
she can conveniently fuse the information she associates with each, 
thereby giving the two words the same sense for her. Since they have 
distinct senses right now, at least one of the words will change its 
sense for her; by the symmetry of the situation, both will. Any sen-
tence in which either word occurs will change its sense for her cor-
respondingly. Hence, she cannot now rely on underlining (or her 
mental equivalent of it) to characterize her future thoughts, since 
underlining is tied to the senses expressions have for her right now. 
This already indicates a serious limitation of the envisaged Fregean 
apparatus for purposes of her epistemic deliberation. In consid-
ering what to believe, she must think about what her belief state 
will be after a potential change. For example, when she considers 
whether to accept ‘Furze is gorse’ or ‘Gorse has yellow flowers’, she 
must think about what senses they will have for her after she has 

	 7	 Beliefs need not be some sort of secondary meaning of ‘belief ’ in English; it is just 
a theoretically postulated attitude to Fregean thoughts loosely modelled on belief. 
Presumably, there would be analogous attitudes loosely modelled on knowledge, hope, 
fear, and so on, though the subscript ‘s’ does not refer to an operation defined for all 
expressions of English.
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accepted them, which depends on the new sense ‘furze’ and ‘gorse’ 
will have for her; but it is not the sense of any of her current words, 
and it is unclear how she can even entertain it until she has made 
the very belief change whose merit she is currently trying to asses. 
By contrast, if Penny works in a natural language, these difficulties 
do not arise: if she makes the envisaged change, she will believe that 
furze is gorse, but presumably will not believes furze is gorse, since 
she will no longer have words with the senses furze and gorse.

A further concern for the Fregean apparatus can be explained 
with a variant of Penny’s case. Pat acquired ‘furze’ and ‘gorse’ 
separately as natural kind terms, in a completely normal osten-
sive way, though in circumstances she no longer remembers. 
She applies ‘furze’ by using a reliable recognitional capacity, and 
she applies ‘gorse’ by using an exactly similar and so equally reli-
able recognitional capacity. For her, the only differences between 
‘furze’ and ‘gorse’ in associated descriptions and recognitional 
capacities are metalinguistic: ‘furze’ and ‘gorse’ are different 
words. However, she does not treat them completely interchange-
ably, for she has a slight concern that they may not co-​refer: she 
worries that she may have been introduced to ‘furze’ as a word for 
one kind of shrub and to ‘gorse’ as a word for a different kind of 
shrub, though they are so similar in appearance that she cannot 
recognize the difference. In fact, that is not what happened; she 
was shown the same kind both times. Still, her doubt need not be 
neurotic: she may have had ample experience of lookalike spe-
cies. Thus, she is slightly more confident of ‘Furze is furze’ than of 
‘Furze is gorse’. In Fregean terms, she is slightly more confidents 
of furze is furze than of furze is gorse (here the underlinings are 
for Pat’s senses, not Penny’s). Consequently, furze and gorse are 
different senses. But, for Pat, ‘furze’ and ‘gorse’ do not differ qual-
itatively or in individualistic meaning in any non-​metalinguistic 
way at all; the difference is purely verbal.

Although Pat was described as thinking about the words them-
selves, that is not crucial to the example. Her slightly greater 
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confidences in furze is furze than in furze is gorse suffices for the 
argument and does not require her to think metalinguistically.

What is wrong with building the words themselves into their 
Fregean senses for a given thinker? Such metalinguistic senses do 
not fit the usual conception of Fregean senses, but that is not the 
main problem. Instead, it is an issue of motivation. The required 
theoretical apparatus of individualistic Fregean senses is elaborate, 
unclear, and ill-​developed. It is not useful for natural language se-
mantics. Nor does it look useful for epistemology, given the problem 
of incommensurability of senses between different cognitive states. 
After all, a significant part of epistemology concerns the commu-
nication of knowledge across such differences—​by memory, from 
earlier to later states of the same individual, and by testimony, from 
states of one individual to states of another. Learning itself—​the 
acquisition of knowledge—​constitutes a change in cognitive state. 
What gets preserved through such transactions is likely to be at 
least somewhat coarse-​grained.

Once the senses of words are individuated in terms of the words 
themselves, the senses risk being redundant. We already have the 
words themselves, and their meanings in natural language. The 
senses add another level of theoretical entities with no clear explan-
atory value. We can make the distinctions we need without them.

4.6  The necessary a posteriori and 
the contingent a priori

As Kripke recognizes, his revisionary treatment of Frege puzzles 
affects even some of his own signature doctrines in Naming and 
Necessity, especially concerning the necessary a posteriori and the 
contingent a priori (1988: 135, 147n44). For example, on Kripke’s 
view of the necessary a posteriori as often expounded, we know the 
necessary truth that Hesperus is Phosphorus only a posteriori, so 
while (7) is of course true, (8) is false—​otherwise the case would 

 



178  Overfitting and heuristics in philosophy

not illustrate the key claim that some necessary truths are knowable 
only a posteriori:8

(7) We know a priori that Hesperus is Hesperus.

(8) We know a priori that Hesperus is Phosphorus.

This is just another Frege puzzle. Kripke is open to the possibility 
that, on the correct semantics, (7) and (8) have the same truth-​
value (with ‘Hesperus’ and ‘Phosphorus’ treated as directly referen-
tial proper names).

Kripke suggests a metalinguistic fallback for the problematic 
claim ‘It was once unknown that Hesperus is Phosphorus’: ‘we 
can still say that there was a time when men were in no epistemic 
position to assent to “Hesperus is Phosphorus” for want of empir-
ical information, but it nevertheless expressed a necessary truth’ 
(1988: 135). He explains: ‘I was aware of this question by the time 
“Naming and Necessity” [Kripke 1972] was written, but I did not 
wish to muddy the waters further than necessary at that time’.

For the contingent a priori, imagine a variant of Kripke’s scenario 
in which we fix the reference of the rigid, directly referential term 
‘metre’ by the non-​rigid description ‘the length of stick S’, and we 
fix the reference of the rigid, directly referential term ‘metre*’ by 
the non-​rigid description ‘the length of stick S*’. As it happens, and 
unknown to us, the two sticks S and S* are exactly the same length. 
Consider these four statements:

(9) We know a priori that stick S is one metre long.

(10) We know a priori that stick S* is one metre* long.

	 8	 Here and elsewhere, some readers may prefer to insert ‘if Hesperus exists’ after ‘that’; 
doing so makes no difference for present purposes.
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(11) We know a priori that stick S is one metre* long.

(12) We know a priori that stick S* is one metre long.

On Kripke’s view of the contingent a priori as often expounded, in 
all four cases, the embedded proposition about the length of the 
stick is contingent; (9) and (10) are true, but (11) and (12) are false. 
For (9) and (10) follow the definitional connections, while (11) 
and (12) cut across them. But ‘metre’ and ‘metre*’ are directly ref-
erential terms for the very same length; on the revisionary view 
of Frege puzzles, substituting one for the other in such contexts 
preserves truth-​value. Thus (11) has the same truth-​value as 
(9) and (12) the same truth-​value as (10). Moreover, since (9) and 
(10) uncontentiously have the same truth-​value as each other be-
cause the two cases are exactly parallel, (9)–​(12) all have the same 
truth-​value. That is quite contrary to the standard account.9

As with the necessary a posteriori, metalinguistic fallbacks may 
still be available, for example about people in no epistemic position 
to assert ‘Stick S is one metre* long’ or ‘Stick S* is one metre long’ for 
want of empirical information. More generally, Kripke comments 
that when he wrote his (1972), ‘I regarded the distinction between 
epistemic and metaphysical necessity as valid in any case and ade-
quate for the distinctions I wished to make’ (1988: 147n44).10

A problem for Kripke’s fallbacks is that both epistemic neces-
sity and empirical informativeness are also subject to problems of 
substitutivity:

(13) It is epistemically necessary that Hesperus is Hesperus.

(14) It is epistemically necessary that Hesperus is Phosphorus.

	 9	 Salmón 1987/​88 raises some epistemologically relevant issues about Kripke’s 
example.
	 10	 In semantics, epistemic necessity and epistemic possibility can be relativized to any 
given stock of knowledge. For Kripke, they concern specifically a priori knowledge.
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(15) The information that Hesperus is Hesperus is empirical.

(16) The information that Hesperus is Phosphorus is empirical.

We might expect (13) and (16) to be true and (14) and (15) to be 
false. But if substituting ‘Phosphorus’ for ‘Hesperus’ preserves truth 
from (7) to (8), as Kripke holds it may do, it should also preserve 
truth from (13) to (14) and from (16) to (15). Thus ‘epistemic ne-
cessity’ and ‘empirical information’ will have to be reconstructed in 
some other form if they are to play the required role in proofing the 
categories of the necessary a posteriori and the contingent a priori 
against substitutivity problems. A more thoroughly metalinguistic 
approach may be needed.

To some, Kripke’s appeal to the distinction between epistemic and 
metaphysical necessity will suggest two-​dimensional semantics, for 
example, as developed by David Chalmers (2006), with one dimen-
sion epistemic and the other metaphysical. Chalmers conceives his 
semantics as Fregean in spirit, by contrast with two-​dimensional se-
mantics in the tradition of David Kaplan (1989), which is motivated by 
more purely linguistic considerations, treats proper names as directly 
referential, and has no epistemic dimension. For instance, Kaplan 
assigns exactly the same semantic properties to the names ‘Hesperus’ 
and ‘Phosphorus’, whereas Chalmers distinguishes them on the epi-
stemic dimension of his semantics. In ‘A Puzzle about Belief ’, Kripke 
holds open the possibility of a semantic theory such as Kaplan’s with 
directly referential terms, and so cannot simply appeal to Chalmers’ 
quite different approach.

In effect, for Chalmers a word has a Fregean sense (or ‘narrow 
content’) only relative to a given individual at a given time. The in-
dividualistic Fregean senses in section 4.5 might be fitted into the 
framework of Chalmers’s semantics, but that gives a hint of the 
difficulties it faces. It also contrasts methodologically with Kripke’s 
strong emphasis on the sharing of linguistic meaning, for instance, 
as names are passed down reference-​preserving historical chains.
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A further concern for the use of Chalmers’s framework to stabi-
lize the distinction between epistemic and metaphysical modality 
is his appeal to a priori knowability in characterizing epistemic 
modality, given that the distinction between a priori and a poste-
riori knowledge is itself destabilized by substitution arguments, as 
in (7)–​(12). Clearly, this is not the place for a detailed assessment 
of Chalmers’s grand programme, with its speculative reductionist 
ambitions, though the problems raised in section 4.5 are very rele-
vant.11 Were his Fregean programme on the right lines, that would 
have many ramifications for epistemology. In what follows, I will 
assume that his programme is not on the right lines, so we face the 
task of working out the epistemological consequences of an anti-​
Fregean approach.

Clearly, the anti-​Fregean treatment of Frege puzzles has non-​
trivial consequences for the epistemological distinction between a 
priori and a posteriori knowledge. In particular, it raises concerns 
about the reliability of our pre-​theoretic assessments of attributions 
of those types of knowledge. That leaves us with a picture signifi-
cantly less clear than the one to be found in Naming and Necessity.12

4.7  Heuristics for belief ascription

In ‘A Puzzle about Belief ’, Kripke suggests an explanation for our 
difficulties in knowing what beliefs to ascribe in Frege puzzles. He 
formulates three principles which he takes to guide our ascription 
of beliefs but which jointly generate problematic consequences 
when applied to cases like that of puzzling Pierre. The first he calls 

	 11	 For a recent book-​length critique of Chalmers’s approach, see Yli-​Vakkuri and 
Hawthorne 2018.
	 12	 For a debate on the significance or otherwise of the a priori/​a posteriori distinction, 
see Boghossian and Williamson 2020.
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the ‘disquotational principle’ (1988: 112–​13; I have made the sche-
matic letter ‘p’ upper-​case to conform with the rest of this book):

DP If a normal English speaker, on reflection, sincerely assents 
to ‘P’, then he believes that P.

The second is a strengthened biconditional form of the 
disquotational principle (1988: 113):

SDP A normal English speaker who is not reticent will be dis-
posed to sincere reflective assent to ‘P’ if and only if he 
believes that P.

The third he calls the ‘principle of translation’ (1988: 114); unlike 
DP and SDP, it is not specifically about belief, or even propositional 
attitudes in general:

PT If a sentence of one language expresses a truth in that lan-
guage, then any translation of it into any other language 
also expresses a truth (in that other language).

Kripke stipulates that the schematic letter ‘P’ in DP and SDP ‘is to 
be replaced, inside and outside all quotation marks, by any appro-
priate standard English sentence’, which ‘is to lack indexical or pro-
nominal devices or ambiguities that would ruin the intuitive sense 
of the principle’ (1988: 112–​13). Kripke seems to understand both 
DP and SDP as implicitly generalized to other natural languages 
too—​in particular, to French. While admitting that DP may need 
further qualifications, he says of DP: ‘Taken in its obvious intent, 
after all, the principle appears to be a self-​evident truth’ (1988: 113).

To appreciate the interplay between these principles, we start 
with DP. Working in English, we apply DP to Pierre’s linguistic 
behaviour in English, and conclude ‘Pierre believes that London 
is not pretty’, because he is a normal English speaker who on 
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reflection sincerely assents to ‘London is not pretty’. Working in 
French, we then apply DP for French to Pierre’s linguistic behaviour 
in French and reach the French translation of ‘Pierre believes that 
London is pretty’, because he is a normal French speaker who on 
reflection sincerely assents to ‘Londres est jolie’. Finally, by applying 
PT, we conclude ‘Pierre believes that London is pretty’. Thus, we 
are led to ascribe contradictory beliefs to Pierre: he both believes 
that London is pretty and believes that London is not pretty. That is 
paradoxical because (we may assume) by normal standards Pierre 
is eminently rational; he may even be the world’s greatest classical 
logician.

When we apply SDP and PT to Pierre’s linguistic behaviour 
in French and English, we ourselves are led to make contradic-
tory statements about Pierre’s beliefs—​unlike the previous case, 
where we just attribute contradictory beliefs to Pierre. Working 
in English, we apply the right-​to-​left direction of SDP to Pierre’s 
linguistic behaviour in English, and conclude ‘Pierre does not be-
lieve that London is pretty’, because he is not reticent yet is not dis-
posed to sincere, reflective assent to ‘London is pretty’. Working in 
French, we then apply the left-​to-​right direction of the analogue 
of SDP for French to Pierre’s linguistic behaviour in French. Since 
he is a normal French speaker who is not reticent and is disposed 
to sincere reflective assent to ‘Londres est jolie’, we again reach the 
French translation of ‘Pierre believes that London is pretty’. Finally, 
applying PT as before, we again conclude ‘Pierre believes that 
London is pretty’. Thus, we have contradicted ourselves.

Kripke argues that since our normal practice of belief attribution 
suffices to generate the problem, given a mild principle of trans-
lation, with no appeal to substitutivity, it would be wrong-​headed 
to blame the problem on the latter. Indeed, as he notes, not even 
the principle of translation PT is really essential to the under-
lying problem, since similarly paradoxical cases arise for synony-
mous pairs in the same language. The principle that synonymous 
sentences have the same truth-​value (in a given context) will do 
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instead. We have already been using one of his examples: the syn-
onymous natural kind terms ‘furze’ and ‘gorse’. The example also 
shows that the underlying problem is not specific to proper names.

Kripke concludes his paper by saying that the puzzle cases lie 
‘in an area where our normal apparatus for the ascription of be-
lief is placed under the greatest strain and may even break down’ 
(1988: 136). But what would it be for ‘our normal apparatus for the 
ascription of belief ’ to ‘break down’? Kripke writes of it as an ex-
treme outcome which ‘may even’ occur. Thus, it must be something 
worse than just our finding ourselves unsure what to say about the 
puzzle cases, since, as he emphasizes, that obviously does occur.

Is Kripke hinting that the very distinction between believing 
and not believing may not apply to such cases? That is what some 
people would expect if, for example, SDP had some sort of analytic 
status, making it quasi-​definitional of ‘believe’. But SDP is nothing 
like analytic. For instance, a congenital liar may believe that P 
without being at all disposed to sincere reflective assent to ‘P’; he 
may non-​reticently deny ‘P’ (he is still a normal English speaker 
in his linguistic capacities). Even DP may have counterexamples, 
unless ‘sincerely’ is tied too closely to the expression of belief for 
DP to be a helpful guide to belief ascription; if ‘P’ is a complicated 
sentence with several negations, a normal English speaker might 
make a performance error in processing it and, even on reflection, 
sincerely assent to ‘P’ although it in fact expresses the opposite of 
what he believes. Kripke himself expresses doubts on the matter: he 
writes of DP ‘I fear that even with all this [qualification] it is possible 
that some astute reader—​such, after all, is the way of philosophy—​
may discover a qualification I have overlooked, without which the 
asserted principle is subject to counterexample’, and of SDP ‘Maybe 
again the formulation needs further tightening, but the intent is 
clear’ (1988: 113–​14).

Disappointingly, the subsequent literature has treated ‘A Puzzle 
about Belief ’ mainly as a source of especially recalcitrant Frege 
puzzles, with not much focus on the suggested breakdown of our 
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practice of ascribing belief. Perhaps Kripke’s conclusion has had so 
little take-​up because it was felt to be too radical. After all, our prac-
tice of belief ascription is crucial to the mature human capacity for 
mindreading, without which we could hardly survive as language-​
using social animals. How could that capacity be comparable to 
a broken-​down machine? But just rejecting Kripke’s conclusion 
does not explain how DP and SDP relate to our practice of belief 
ascription.

A more promising view of DP and SDP is that they are versions 
of a standard heuristic for belief ascription, in both speech and 
verbalized thought, of the kind discussed in chapter 1 (especially 
1.5 on disquotation). Kripke’s puzzle cases then illustrate just the 
sorts of limitation we might expect of such heuristics. That hypoth-
esis explains our pre-​theoretic reactions when faced with cases 
like that of Pierre. Our sheer puzzlement, confusion, ambivalence, 
rightly emphasized by Kripke, are not well explained as outcomes 
of a smoothly functioning semantics alone (such as a contextu-
alist semantics). In Kripke’s cases, we don’t know what to say. Our 
reactions make much more sense on the hypothesis that, at some 
level, we are relying on an imperfectly reliable heuristic, whose 
outputs are not always mutually consistent.

A much simpler basic heuristic may indeed underlie both DP 
and SDP:

BDP English speakers assent to ‘P’ if and only if they believe 
that P.

The idea is that the putative assent is in circumstances where the 
question whether P arises.

All the qualifications in DP and SDP about normality, reflec-
tion, sincerity, reticence, and dispositionality look like exception-​
barring clauses inserted to guard against defeaters. BDP is easier to 
use than DP or SDP: not only is it simpler, but it provides an overt 
criterion—​assent to a sentence—​for belief in a proposition, while 
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all the qualifications concern less easily observed matters (nor-
mality, reflection, sincerity, reticence, dispositionality) from the 
perspective of another person. Of course, our capacity to recog-
nize such exceptions shows that BDP does not exhaust our under-
standing of belief, but such defeasibility is typical of heuristics. As 
Kripke’s uncertainty over the formulation of DP and SDP suggests, 
being a native speaker does not put one in a position to survey all 
possible ways for the heuristic to be defeated; as one tries to think 
of as many as one can, pre-​theoretical reflection gradually becomes 
more theoretical. When we use a heuristic, we may easily be una-
ware of its merely heuristic status, or indeed of what principle we 
are using, if any.13

Heuristics are very different from conversational implicatures. 
Unlike the latter, heuristics play a direct role in assessing statements 
as true or false. Also, conversational implicatures are more or less 
predictable on general social grounds, whereas heuristics are cog-
nitive devices applicable to specific kinds of statement. Of course, 
heuristics may help to generate conversational implicatures. For 
instance, if John asks ‘Does Penny believe that gorse has yellow 
flowers?’, and Mary replies ‘She believes that furze has yellow 
flowers’, John may take Mary to imply that the literally correct an-
swer to his question is negative, or at least that she does not know 
it to be positive, since otherwise the switch from ‘furze’ to ‘gorse’ 
would be pointless. But such conversational phenomena are 
derivative.

One limitation of DP, SDP, and BDP is that they are applicable 
only to the ascription of beliefs to speakers of a language. But we 

	 13	 Our reliance on a disquotational heuristic such as BDP in belief ascription may ex-
plain the data used by various authors to argue that belief is weak in the sense that one’s 
‘best guess’ amounts to belief (Hathorne, Rothschild, and Spectre 2016, Rothschild 2020, 
Holguín 2022). In restricted circumstances like those envisaged in the literature, one 
assents to (or says) one’s best guess; although that is a marginal case of assent, it may 
easily be enough to trigger the disquotational heuristic and so to generate the corre-
sponding belief ascriptions. That is shaky evidence for the truth of ‘belief is weak’. For 
other reasons to doubt that belief is weak, see Williamson forthcoming-​e.
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often ascribe beliefs to non-​speakers, such as non-​human animals 
and very young children, by observing their non-​verbal behaviour. 
For example, to explain why the cat jumped into the bathtub, we as-
sume that she believed (falsely) that it was empty. Frege cases arise 
for such creatures too. To explain why a cock robin in his own ter-
ritory who sees himself in a mirror flies aggressively at the mirror, 
we assume that he believes (falsely) that he is a rival. To keep track 
of the robin’s mental states, we may distinguish guises: he believes 
that he [under a visual demonstrative guise] is a rival, but does not 
believe that he [under a self-​relating guise] is a rival. In effect, we 
treat the robin as having a belief state aptly manifested by saying 
‘He is my rival’ but no belief state aptly manifested by saying ‘I 
am my rival’, although of course we know that the robin himself 
cannot manifest his belief in words. Obviously, such verbalized be-
lief states will not be fully faithful to how the robin thinks, but they 
may still be a decent first approximation. Similar examples could 
be given for very young children. Like non-​human animals, they 
can be tricked by Frege cases into false belief without being able to 
grasp what false belief is.14 To grasp such cases firmly, we may need 
to conceive them in terms of such as-​if saying, and make implicit 
notional use of BDP. Unsurprisingly, given the limitations of BDP, 
we may have difficulty in trying to describe the situation consist-
ently: does the robin believe that he is his rival?

Of course, we can ascribe beliefs to older children and adult 
humans on the basis of either linguistic or non-​linguistic behaviour. 
Which sort of heuristic is more reliable, and which is more con-
venient, depends on the case. If we lack the time or opportunity 
to observe someone’s non-​linguistic behaviour but want to know 
whether they believe that P, just asking them ‘P?’ is often a good way 
to find out.

	 14	 Rackoczy, Bergfeld, Schwarz, and Fizke 2015 provides evidence that children ac-
quire a basic understanding of aspectuality (guise-​sensitivity in attitude ascription) at 
the same age, 4–​5, at which they acquire a basic understanding of false belief.
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A more general limitation of Kripke’s account in the paper is that 
it is specific to belief, although Frege puzzles arise just as much for 
other attitudes, such as knowledge, hope, and fear. It is not obvious 
how to generalize DP, SDP, or BDP to those other attitudes. Still, 
DP, SDP, and BDP are a start. Given that knowledge entails belief, 
whenever SDP indicates the absence of belief, it also indicates the 
absence of knowledge. On the positive side, someone’s assent to ‘P’ 
might be taken as a highly defeasible sign that they know that P; our 
knowledge that it was not the case that P would be a salient defeater. 
At a more general level, the same mindreading capacity used for 
knowledge ascription is also used for belief ascription (Nagel 2013). 
The case of knowledge ascription will be discussed in more detail in 
section 4.8.

For any propositional attitude φ, if one wants to know whether a 
normal speaker φs that P, in many circumstances a quick and mod-
erately reliable way to find out is by asking them ‘Do you φ that P?’ 
We can call this the ‘Just Ask’ heuristic. It is not quite a generaliza-
tion of DP, SDP, or BDP, for in the case of belief it tells one to ask 
‘Do you believe that P?’, whereas for DP, SDP, and BDP one would 
ask simply ‘P?’ The questions are not equivalent. If you ask honest 
agnostics ‘Do you believe that there is a god?’ they will answer ‘No’ 
(agnostics are not theists); by contrast, if you ask them ‘Is there a 
god?’ they will not answer ‘No’ (agnostics are not atheists), but in-
stead ‘I don’t know’, or the like. Nevertheless, the ‘Just Ask’ heuristic 
has a key feature in common with DP, SDP, and BDP: all these tests 
are sensitive to differences between the sentences ‘P’ and ‘Q’, even if 
the propositions that P and that Q are identical. Consequently, they 
may help explain our troubles in Frege cases for any attitude. If the 
propositions that P and that Q are identical, a rational person may 
still give conflicting answers to the questions ‘Do you φ that P?’ and 
‘Do you φ that Q?’ Heuristics for attitude ascription with this fea-
ture are language-​sensitive.

By contrast, the factivity principle ‘If not-​P, the agent does not 
know that P’ is language-​insensitive. For if the propositions that P 
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and that Q are identical, then not-​P if and only if not-​Q, so the prin-
ciple never yields conflicting answers to the questions ‘Does the 
agent know that P?’ and ‘Does the agent know that Q?’, though we 
may of course misapply the principle if we are confused about the 
relation between ‘P’ and ‘Q’.

When φing is a factive attitude, the question ‘Do you φ that P?’ 
normally presupposes that P. For example, the question ‘Do you re-
gret that you never told him what you thought of him?’ presupposes 
that the addressee never told the relevant male what they thought 
of him. The fact itself is taken for granted; the question concerns 
the addressee’s affective attitude to the fact. That in itself poses no 
problem for the ‘Just Ask’ heuristic.

However, when φing is a more purely cognitive factive attitude, 
such as knowing, seeing, or remembering, often one asks whether 
someone φs because one wants to learn the fact at issue; one is in no 
position to ask ‘Do you φ that P?’ because one does not yet know 
whether P. In such cases, a slightly more complex variant of the ‘Just 
Ask’ heuristic is needed. Unless one already knows that the train 
stops at Ardlui, one does not ask ‘Do you know that the train stops 
at Ardlui?’ (which could elicit the answer ‘I do now’); one asks ‘Do 
you know whether the train stops at Ardlui?’ If one gets the rather 
uncooperative answer ‘I do’, leaving one still not knowing whether 
it stops there, one can follow up with ‘So does it stop there?’ More 
generally, the variant of the ‘Just Ask’ heuristic has one ask ‘Do you 
φ whether P?’, with ‘P?’ as the potential follow-​up to an uncooper-
atively minimal positive answer. Similarly, one might ask ‘Do you 
remember whether I locked the door?’ or ‘Can you see whether 
the light is on?’ Rather than directly asking the question one is re-
ally interested in, one checks whether one’s interlocutor is in a po-
sition to answer it. This variant of ‘Just Ask’ is, of course, equally 
language-​sensitive.

‘Just Ask’ and its variants are more general than DP, SDP, and 
BDP because one can apply the former but not the latter to any 
attitude one can articulate. Obviously, they are not fully reliable, 
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because even a speaker who is trying to be honest may lack self-​
knowledge or be self-​deceived. Nevertheless, they may be better 
than the available alternatives. One can also use ‘Just Ask’ in the 
past tense to probe the speaker’s past mental states, by asking 
questions of the form ‘Did you believe/​hope/​fear that . . . ?’, ‘Did you 
already know that . . . ?’, ‘Did you remember that . . . ?’, ‘Could you 
see whether . . . ?’ By contrast, DP and SDP target only the speaker’s 
present beliefs; if ‘P’ is in the past tense, they target the speaker’s 
present beliefs about the past.

The primary use of these language-​sensitive heuristics is ‘on-
line’, to find out the attitudes of a living person with whom one can 
communicate. But of course that is not what readers of Kripke’s ar-
ticle are doing when they wonder what Pierre in the story believes. 
If they are applying DP or SDP, they are doing it ‘offline’, in their 
imaginations. Such offline uses of heuristics for attitude ascription 
are quite common; we make them all the time when reading novels. 
In the case of Pierre, we need not imagine him talking to us or an-
yone else; we can simply imagine him saying ‘Londres est jolie’ or 
‘London is not pretty’ to himself; DP and SDP are still applicable.

When we read works of analytic epistemology, we are often ex-
pected to do something similar, although the attitude at issue may 
be knowledge or justified belief rather than plain belief. The reader 
is asked to imagine fictional cases and, within the fiction, to make 
positive or negative attitude ascriptions. The content of the putative 
attitude is normally presented to the reader as expressed by a sen-
tence. Naturally, we will use offline whatever heuristics we have for 
ascribing the attitude at issue, which will often involve a language-​
sensitive heuristic. This is a potential source of error in our use of 
the case method in epistemology. Of course, if the fictional scenario 
involves an obvious Frege case, experienced philosophers are likely 
to be on the alert for associated problems, but in some cases even 
the unmentioned possibility of a Frege case may make problems. 
For instance, when one considers the assertive use of Moore-​
paradoxical sentences of the form ‘I falsely believe that P’, it may not 
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be immediately obvious that, given anti-​Fregeanism, such uses can 
be legitimate in Frege cases (Crimmins 1992).

Our reliance on imperfectly reliable heuristics in assessing at-
titude ascriptions also threatens the standard methodology for 
studying the semantics of such ascriptions. The assessments of 
attitude ascriptions with respect to hypothetical cases are stand-
ardly treated as the central data for that study. Normally, a semantic 
theory of the truth-​conditions of attitude ascriptions is expected 
to explain the data by vindicating the assessments, predicting their 
correctness. But if the assessments are the outputs of imperfectly 
reliable heuristics, then they may be incorrect, in which case a se-
mantic theory should not predict their correctness. Thus, the lit-
erature on the semantics of propositional attitudes may have fallen 
into the trap of overfitting, producing increasingly complicated 
theories to fit unreliable data (see chapter 2). If the errors result 
systematically from reliance on comparatively simple heuristics, 
semanticists need to know what those heuristics are, so that they 
can be taken into account in a correspondingly systematic way. We 
can still expect a semantic theory to treat the heuristics as chari-
tably as possible, by not imputing errors needlessly, but to do that 
we must first understand how the heuristics work. A more sophis-
ticated methodology is called for, with a more critical attitude to 
the data.

One consoling thought is that when the heuristics for ascribing 
attitudes are shared by the participants in a conversation, the errors 
they induce may often ‘cancel out’. For example, if—​in that limited 
context—​they all erroneously treat ‘Penny believes that furze has 
yellow flowers’ as if it expressed the proposition that Penny believes 
that furze has yellow flowers under the guise of the sentence ‘Furze 
has yellow flowers’, they may still succeed in communicating 
the latter information among themselves. For reasons already 
explained, one should not conclude that in that context the sen-
tence really did express that proposition about the guise. After all, 
if the participants in a conversation all misconstrue the grammar 
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of a sentence in the same way, among themselves they may succeed 
in using it to communicate a thought quite different from the one 
it really expresses. Such error-​based communicative successes tend 
to be local, but they still help explain why the heuristics’ limitations 
do much less harm than one might have expected.

4.8  Heuristics for knowledge ascription

Knowledge ascription is arguably more fundamental than belief as-
cription and works in rather different ways. It therefore deserves 
a section to itself. In this section, Frege puzzles will be marginal, 
even though they do of course arise for knowledge ascription too; 
instead, the focus will be on differences between knowledge ascrip-
tion and belief ascription. But heuristics for knowledge ascription 
will later cast light on our difficulties with Frege puzzles.

In Knowledge and Its Limits, I made a case for knowing as a core 
mental state, based mainly on general philosophical considerations 
about externalism, causal explanation, self-​knowledge, the log-
ical form of attitude ascriptions, and so on (Williamson 2000). 
One footnote cites a discussion by the psychologist Josef Perner 
(1993) of evidence that children understand knowledge and igno-
rance before they understand belief and error, and so do not under-
stand knowledge in terms of belief. I found that encouraging, but 
did not build on it. However, as Jennifer Nagel later noted (2013), 
psychologists routinely classify knowing as a mental state. That is 
not just a terminological point; it draws substance from how they 
treat the attribution of knowledge as just as central and basic an ap-
plication of the human mindreading capacity as the attribution of 
beliefs or desires (see also Nagel 2017). In effect, the human cogni-
tive system thrives on treating knowledge as a mental state.

There is increasingly strong evidence that the capacity to dis-
tinguish knowledge from ignorance is cognitively more basic than 
the capacity to distinguish true belief from error (for an introduc-
tion to the recent literature, see Phillips, Buckwalter, Cushman, 
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Friedman, Martin, Turri, Santos, and Knobe 2020 and associated 
discussion). Humans attribute knowledge and ignorance before 
they can attribute true belief and error, and they tend to do it faster 
and more automatically. Non-​human primates attribute knowl-
edge and ignorance to each other, but not true belief or error. 
Indeed, that combination may extend much more widely across 
species. The best available explanations of much animal behaviour 
interpret them as making such distinctions. Reductive attempts 
to re-​explain the behaviour in terms of mere reflexes become 
ever more ad hoc when faced with the complexity and flexibility 
of the behaviour. Claims to have found belief attribution at much 
earlier stages have not proven robust (see Nagel forthcoming for 
discussion).

What very young children and nonhuman primates attribute is 
clearly knowledge-​like, not some doxastic ersatz such as true be-
lief. It is even sensitive to Gettier cases. For example, here is the 
experimenters’ summary of two experiments with rhesus macaques 
(Horschler, Santos, and MacLean 2019):

In Experiment 1, monkeys watched an agent observe a piece of fruit 
(the target object) being hidden in one of two boxes. While the agent’s 
view was occluded, either the fruit moved out of its box and directly 
back into it, or the box containing the fruit opened and immediately 
closed. We found that monkeys looked significantly longer when the 
agent reached incorrectly rather than correctly after the box’s move-
ment, but not after the fruit’s movement. This result suggests that 
monkeys did not expect the agent to know the fruit’s location when it 
briefly and arbitrarily moved while the agent could not see it, but did 
expect the agent to know the fruit’s location when only the box moved 
while the agent could not see it. In Experiment 2, we replicated and ex-
tended both findings with a larger sample, a different target object, and 
opposite directions of motion in the test trials.

In the background is a generic presumption of persistence, in other 
words the persistence heuristic discussed in chapter 1.3: the default 
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is that if the fruit is somewhere, it continues to be there, and that if 
the agent knows that it is there, the agent continues to know that 
it is there. In effect, when the monkeys see the agent see the fruit 
put in the box, they treat the agent as coming to know that it is 
in there. They continue to treat the agent as knowing that it is in 
there when the agent’s view is temporarily occluded but the fruit 
remains in there. Thus, they are surprised if the agent reaches for 
the wrong box, presumably in order to get the fruit. But when the 
fruit moves out of the box, the monkeys cease to treat the agent as 
knowing that the fruit is in there, since they can see that it isn’t. 
When the fruit moves back into the box, they do not treat the agent 
as again coming to know that the fruit is in it, since they can see 
that the agent did not see it moving back. Thus, they are not sur-
prised if the agent reaches for the wrong box. Had the monkeys 
been thinking in doxastic terms, they would have treated the agent 
in both conditions as believing throughout that the fruit is in the 
box (this is simply a point about belief; it does not depend on the 
assumption that knowledge entails belief). Thus, there would be no 
difference in surprise between the two conditions when the agent 
reaches for the wrong box. Indeed, the belief that the fruit is in there 
is true in the final stage of both conditions, and even justified, given 
the presumption of persistence. Since the monkeys reasonably treat 
the agent as not knowing that the fruit is in there after it has moved 
and returned, that is in effect a Gettier case—​although, of course, 
the monkeys do not think of it as a case of justified true belief.

The experimenters themselves interpret the monkeys as 
attributing only an ‘awareness relation’ rather than knowledge to 
the agent. However, their distinction between knowledge and 
awareness is unclear, and seems to depend on an unnecessarily 
doxastic conception of knowledge. The results of the experiments 
make just as good sense on the assumption that the monkeys are 
distinguishing between knowledge and ignorance (see Nagel forth-
coming for more discussion, including of similar results for young 
children).
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Many philosophers have found the idea that attributing knowl-
edge is easier than attributing belief ‘counterintuitive’. They assume 
that attributing knowledge must be harder, and require more so-
phistication, than attributing belief. Sometimes, the assumption 
comes from a vision of attributing knowledge as attributing some 
post-​Gettier multi-​clause analysans of knowledge in terms of belief, 
truth, and other factors, which would of course be much harder, and 
require much more sophistication, than attributing belief alone. 
But even philosophers who do not envisage knowledge as having 
such an analysis often seem to assume that attributing knowledge 
must require more than attributing belief, simply because knowl-
edge itself requires more than belief. Even on the knowledge-​first 
view in Knowledge and Its Limits, knowledge entails belief, while 
belief does not entail knowledge. At a more general level, a similar 
thought may influence many internalists in epistemology: broad 
mental states must be harder to identify than narrow mental states 
because identifying broad states requires monitoring both the in-
ternal and the external, whereas monitoring narrow states only 
requires monitoring the internal.

Such preconceptions are not surprising for self-​attributions of 
mental states. But if, as is likely, mindreading capacities evolved 
through social life, their primary role is in attributing mental states 
to others. For that task, states purely internal to the other may be 
harder to determine than states involving the mutually observable 
environment. A simple initial case is the absence of factive states. 
Just from knowing that you didn’t eat the banana, you can conclude 
that I don’t know that you ate the banana—​but you may still wonder 
whether I believe that you ate the banana.

Of course, attributions of positive mental states are central too. 
A good place to start is with seeing an object. When you see an apple 
and I see it too, typically, each of us can also see that the other sees 
it. We can check open eyes, direction of gaze, potential occlusions. 
That will not satisfy sceptics about other minds, but their sceptical 
scenarios were scarce in our evolutionary history. Similarly, when 
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two people walking together both hear a loud noise, typically, each 
of them also knows that the other heard it. On the negative side, 
one may know that the alpha male can’t see the apple, because a 
bush is in the way, or one may know that he is too far away to hear 
one’s breathing. Such knowledge about what others do or don’t per-
ceive plays a large role in communication—​for example, in the use 
of perceptual demonstratives. When young children interact with 
other children or adults, mutual gaze at an object is often crucial to 
communication.

The internal analogue of object-​seeing is as-​if object-​seeing, 
being in a mental state internally the same as (really) seeing an ob-
ject. Attributing as-​if object-​seeing is much more laborious. When 
I see that you see the apple, I can reason that since every mental state 
is internally the same as itself, you also as-​if see an apple, but that 
is an artificial intellectual exercise. To consider cases where really 
seeing and as-​if seeing come apart, we can suppose that dreaming 
that one sees an object involves as-​if seeing an object without really 
seeing it. If you see me when I’m asleep, gently snoring with my eyes 
shut, you know that I am not really seeing an apple, but you cannot 
tell whether I am as-​if seeing an apple.

Although object-​seeing is not itself a propositional attitude, it 
is closely related to propositional attitudes. One can see an apple 
without seeing that it is an apple, because it has an unusual shape, 
or one thinks it might be a wax replica, or one has been brought up 
in ignorance of apples. Still, normally, when one sees an apple, one 
also sees that it is an apple. Conversely, when one doesn’t see an 
apple, one also doesn’t see that it is an apple. Thus, it is unsurpris-
ingly typical that when we see an apple together, each of us is in a 
position to know that the other sees that it is an apple. Seeing-​that, 
‘fact-​seeing’, is a propositional attitude.

Psychologically, perhaps we model seeing that P on seeing an ob-
ject, treating the state of affairs that P like an object. Just as you can’t 
(really) see what isn’t there, you can’t (really) see what isn’t the case. 
On this analogy, we treat the non-​obtaining of the state of affairs 
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that P like the absence of an object. Just as an object o must be there 
for you to see o, it must be that P for you to see that P. Moreover, 
both object-​seeing and seeing-​that normally require a suitable 
causal connection to what is seen: a merely accidental match of 
your visual image to something external, e, does not constitute 
seeing e.

In Knowledge and Its Limits, I argue that seeing that P is a specific 
form of knowing that P. Thus, when we see the apple together, typ-
ically, each of us is in a position to know that the other knows that 
it is an apple. There would be little point in my judging merely that 
you believe that it is an apple, for why should I make that judgment 
if I doubt that you see that it is an apple?

Psychologically, seeing-​that seems to be treated as a paradigm of 
knowing-​that. ‘See’ is often used in an extended sense for a wide range 
of cases of knowing or recognizing (coming to know): ‘I see your 
point’; ‘I don’t see how that follows’. What drives the generalization 
from literal seeing and other forms of sense perception to knowing? 
A key factor is memory. When you turn away, you no longer see that 
there are apples on the tree, but you still remember that there are (or 
at least were), and many of the effects on action are similar—​you may 
still go to the tree when hungry. Remembering that P is another form 
of knowing that P. Having seen the agent see the fruit put somewhere, 
the rhesus macaques continue attributing knowledge that it is there 
to the agent even when they can see that the agent can no longer see 
the fruit. A large part of the excess of knowledge over sense percep-
tion is simply what remains when sense perception ceases.

In light of these considerations, knowledge attribution looks 
rather easier and more natural than philosophers’ preoccupations 
make it seem. We should not be surprised that the level of cogni-
tive sophistication required for attributing knowledge turns out 
to be lower than the level of cognitive sophistication required for 
attributing belief—​just as it can take less to recognize whether 
someone knows that P than to recognize whether they have an atti-
tude internally similar to knowing that P.
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Knowing also takes primacy when we learn from others about 
the world (Phillips et al. 2020). If you want to know whether P, 
but are not in a position to perceive whether P, it matters to you 
whether I know whether P. If I do, you can learn from me (whether 
I happen to have a belief as to whether P is not the issue). Imagine 
us facing each other. You can see things behind my back that I can’t 
see; I can see things behind your back that you can’t see. We may 
wish to share our knowledge: one of us sees signs of a predator and 
sounds the alarm. Or we may wish not to share our knowledge: one 
of us sees some delicious food and tries not to react, hoping to eat it 
once the other has gone. The other can benefit by spotting tell-​tale 
signs that the first has spotted something. In such cases, to focus on 
the other’s internal states is to miss the point.

A converging line of argument comes from considerations of 
cognitive efficiency, as Robert Gordon has observed (Gordon 
2000, 2021, forthcoming). Minded creatures put huge effort into 
learning about their environment and what is happening in it, 
and into keeping their information up to date—​it can literally be 
a matter of life and death, as it is for predators and prey. Creatures 
capable of mindreading use it to keep informed of similar cogni-
tive states and processes in others. Imagine that whenever they rep-
resent something they must also separately represent how each of 
the others represent it (for instance, whether they believe, disbe-
lieve, suspend judgment, or have some degree of a credence). That 
is a massive multiplication of effort. Indeed, it threatens to be in-
finite: I represent X, you represent how I represent X, I represent 
how you represent how I represent X, you represent how I represent 
how you represent how I represent X, . . . For example, each crea-
ture maintains something like a map of its environment. But it also 
needs to track how each of the others maps the environment, so for 
each of the others it maintains another map of the environment, 
representing the other’s map. That already threatens to be computa-
tionally infeasible, even before we start worrying about the infinite 
regress of maps of maps.
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A much more efficient method would be to maintain just one 
map, but to try to mark the location of other knowers on it. That 
already captures something of their different perspectives on the 
world. For example, it encodes information about what you can see 
but others can’t, because their view is obstructed by an intervening 
obstacle. Similarly, it also encodes information about places they 
can see but you can’t. Of course, that is only a start. The rhesus 
macaques already go further by tracking which present states of 
affairs another can still access through memory though no longer 
through sight. The older child, in attributing false beliefs, is doing 
something much more complex. Still, the underlying principle 
may be the same: in mindreading, the default is to treat the other 
as knowing; the work goes into tracking deviations from that. In 
Gordon’s terms, the default is ‘the shared world’ (Gordon 2021 
connects his arguments about the shared world and cognitive ef-
ficiency to the predictive coding model of perception). Harvey 
Lederman, crediting Taylor Carman for the observation, pointed 
me to a passage in Merleau-​Ponty 1945: 407–​8 about the cognitive 
attitude of young children where he seems to endorse a similar con-
ception of the shared world. By contrast, on the mistaken but wide-
spread alternative, the default is to treat the other as a tabula rasa, 
so that attributing any positive mental state requires work.

Watering down the default from knowledge to true belief would 
make no sense. By default, everything lies open to everyone’s view; 
in those circumstances, there is knowledge, not just true belief.

To make knowledge the default is not to assume that most agents 
know most truths. Even when that assumption is restricted to 
simple truths about the environment, it is surely false: think of all 
the truths about what insects are under what stones, and the like. 
In practice, mindreading is typically used for matters of actual or 
potential interest to the agents concerned. The point is that, on such 
matters, it is typically easier to work down from an initial hypoth-
esis of total knowledge than to work up from an initial hypothesis 
of total ignorance.
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Of course, so far as the world is open to everyone’s view, there 
are no Frege cases, since they involve something hidden. But the 
shared world default still leaves room for such cases to arise, be-
cause the default’s inhibitors may be guise-​sensitive. Imagine this. 
You and I both know Snežana. I can see both you and her, and that 
you are in a position to hear her but not to see her. She sneezes. 
Pre-​theoretically, I do not assume that you know ‘Snežana is the 
sneezer’.

The shared world default may well have been ecologically valid 
in the conditions under which mindreading evolved: small groups 
of conspecifics in a local environment, interactions between a pred-
ator and prey, and so on. One can worry, though, how much sense 
it makes in the modern world of highly complex, diverse societies. 
But that worry may underestimate the epistemic diversity already 
present under those evolutionary conditions. Even in a small group 
of hunter-​gatherers, there are obvious epistemic asymmetries be-
tween adults and children. Children know that they know less 
than adults, and adults know that they know more than children. 
Mindreading in both directions guides how children learn from 
adults. Within a group, differences in life history, recent experi-
ence, skills, and abilities, can all make for significant differences 
in knowledge and belief. When one group of hunter-​gatherers 
encountered a new group, perhaps with alien customs, how each 
group mindread the strangers in those sensitive circumstances 
could make the difference between things going very well and 
things going very badly—​crudely, between sex and death. Human 
history is not a simple narrative of increasing diversity; notori-
ously, imperialism and globalization work in the opposite direc-
tion. Even in the modern world, people of very different cultures 
and mindsets do manage to communicate, using a robust capacity 
for mindreading that evolved under radically different conditions. 
For that to happen, the shared world is a more effective default than 
the tabula rasa.
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The shared world default may also help solve a long-​standing 
problem in game theory and theoretical economics. Many results 
depend on the hypothesis that various background conditions 
such as rationality are common knowledge amongst the relevant 
agents: everyone knows that everyone is rational, everyone knows 
that everyone knows that everyone is rational, everyone knows that 
everyone knows that everyone knows that everyone is rational, 
and so on ad infinitum. Demanding such common knowledge of 
normal humans seems unrealistic. One might expect that, in prac-
tice, a finite approximation to common knowledge would do in-
stead, but that is not always so. Some apparently realistic forms of 
coordinated action can be achieved under common knowledge 
but not under ‘almost common knowledge’ (Rubinstein 1989). 
Moreover, even a few iterations of ‘everyone knows’ can be una-
chievable for epistemological reasons explained in Knowledge and 
Its Limits, since each iteration requires a further margin for error 
(see also Hawthorne and Magidor 2009, 2010; for a different ap-
proach to the problem see Lederman 2018a, 2018b). Yet an an-
nouncement over a loudspeaker can surely seem to create common 
knowledge amongst the people in a room. What is going on?

The knowledge default is implicitly a common knowledge de-
fault. For substituting ‘everyone knows that P’ for ‘P’ in the default 
schema ‘If P, everyone knows that P’ gives ‘If everyone knows that 
P, everyone knows that everyone knows that P’, and so by transi-
tivity ‘If P, everyone knows that everyone knows that P’. Repeating 
the argument yields arbitrarily many iterations of ‘everyone 
knows that’. Obviously, an articulated inferential process like that 
is psychologically unrealistic. The point is rather that if everyone 
treats the world as open to view by default, and nothing inhibits 
the default, then the effect is in many ways similar to common 
knowledge. Of course, the default does not mean that there really 
is common knowledge, in the sense of infinitely many levels of 
iterated knowledge. It just means that, when nothing inhibits the 
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default, everyone acts as they would if everything were common 
knowledge. But that may suffice for coordination to be achieved. 
It may even be achieved, just as it often seems to be, with no itera-
tion of epistemic operators, indeed with no epistemic operators at 
all: the phenomenology is just that of a world open to view. Since 
the coordination is the predictable result of deeply rooted forms 
of human thinking, it may even be safe enough for those involved 
to know in advance that they will coordinate. Naturally, all this 
needs to be worked out in much more detail. But it promises to 
be a far more psychologically realistic picture of the cognitive 
processes underlying apparent common knowledge than any 
elaborate reconstruction in epistemic logic.

Whatever our heuristics for ascribing knowledge, belief, or other 
epistemic states, we will be relying on them in epistemology too, 
when we ascribe such states with respect to hypothetical cases. That 
does not warrant the panicky response that in epistemology we 
should stop using our ordinary means of ascribing attitudes, any 
more than visual illusions warrant the response that in science we 
should stop using vision. But it does indicate that we need some 
checks and balances. In particular, we should beware of letting 
epistemology be a largely data-​driven inquiry, where so much of 
the data is supplied by our ordinary means of ascribing epistemic 
states. We need to put more weight on theoretical virtues, such as 
simplicity and strength.

4.9   Evidence

We can now return to exploring consequences of an anti-​Fregean 
treatment of Frege cases. For simplicity, I will assume that the anti-​
Fregean can explain all the systematically recalcitrant data in Frege 
cases as effects of reliance on imperfectly reliable heuristics for at-
titude ascription without resort to contextualist semantics. In that 
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respect, our anti-​Fregean will henceforth be an anti-​contextualist 
anti-​Fregean.

Normally, whether it is rational for one to believe a proposition p 
is sensitive to how p relates to one’s total evidence. Thus, if one’s evi-
dence can be non-​transparent, in the sense that what it seems to one 
to comprise is not what it does comprise, one may be in no position 
to know how p does relate to one’s total evidence, and so in no po-
sition to know whether it is rational for one to believe p. Similarly, 
whether it is rational for one to do an action A is normally sensitive 
to how A relates to one’s total evidence. Thus, if one’s evidence can 
be non-​transparent, one may be in no position to know how A does 
relate to one’s total evidence, and so in no position to know whether 
it is rational for one to do A. Even the cleverest agents can be in 
such circumstances, whether they know it or not. Such possibilities 
matter for how we understand the normative claims of rationality.

But can evidence be non-​transparent? Anti-​Fregeanism about 
Frege puzzles suggests that it can. For the time being, we may 
assume that evidence consists of propositions, since it can be 
incompatible with hypotheses and stand in other such proposi-
tional relations (Williamson 2000: 194–​200). In particular, we 
may assume that it can include such propositions as that furze has 
yellow flowers. Recall Penny from section 4.3. Under the guise of 
the sentence ‘Furze has yellow flowers’, but not under the guise 
of the sentence ‘Gorse has yellow flowers’, she knows that furze 
has yellow flowers. We may assume that her evidence includes 
that furze has yellow flowers; after all, she observed that furze 
has yellow flowers when she was introduced to the word ‘furze’. 
If you ask her ‘Does your evidence include that furze has yellow 
flowers?’, on reflection she will sincerely answer ‘Yes’. If you ask 
her ‘Does your evidence include that gorse has yellow flowers?’, 
on reflection she will sincerely answer either ‘No’ or ‘I don’t know’ 
or ‘Perhaps’, in part depending on whether she is a Fregean or an 
anti-​Fregean. But, if anti-​Fregeanism is indeed correct, for her 
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evidence to include that furze has yellow flowers just is for her 
evidence to include that gorse has yellow flowers. Thus, her evi-
dence includes that gorse has yellow flowers. Consequently, her 
failure on reflection to answer ‘Yes’ to the question ‘Does your 
evidence include that gorse has yellow flowers?’ looks like a case 
of non-​transparency. After all, by normal linguistic standards, 
she understands the question.

We must go carefully here. Consider (17) and (18):

(17) Penny knows that her evidence includes that furze has 
yellow flowers.

(18) Penny knows that her evidence includes that gorse has 
yellow flowers.

In the scenario, (17) may well be true. One can know something 
by knowing it under one linguistic guise without knowing it under 
all its linguistic guises. Penny has the knowledge attributed in (17) 
under the guise of sentence (19), even though she does not have 
it under the guise of sentence (20), and that seems enough for the 
truth of (17):

(19) My evidence includes that furze has yellow flowers.

(20) My evidence includes that gorse has yellow flowers.

But, given anti-​Fregeanism, (17) and (18) have the same truth-​
value. Thus (18) is true too. Since Penny knows that her evi-
dence includes that gorse has yellow flowers, where is the alleged 
non-​transparency?

Unfortunately, (18) does not resolve the problem of non-​
transparency. For Penny also has a psychologically real attitude of 
doubt towards the same proposition, where doubt is understood as 
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an active attitude, not simply as absence of knowledge. Consider 
(21) and (22):

(21) Penny doubts that her evidence includes that furze has 
yellow flowers.

(22) Penny doubts that her evidence includes that gorse has 
yellow flowers.

In the scenario, (22) seems true, because she doubts the proposition 
under the guise of sentence (20), even though she does not doubt 
it under the guise of sentence (21). If the knowledge attributed in 
(17) under the guise of (19) is enough for the truth of (17), why 
should the doubt attributed in (22) under the guise of (20) not be 
enough for the truth of (22)? After all, the doubt in (22) is just as 
psychologically present as the knowledge in (17). But, given anti-​
Fregeanism, (21) and (22) have the same truth-​value, so (21) is also 
true. Yet Penny knows the very truth she doubts, because she knows 
it under the guise of (19), even though she does not know it under 
the guise of (20).15 In such a case, once we eliminate the relativiza-
tion to guises, the non-​transparency takes the form of the presence 
of doubt, rather than the absence of knowledge.

In some variants of the scenario, Penny believes that furze and 
gorse are distinct kinds. In that case, presumably, she will on re-
flection sincerely answer ‘No’ to the question ‘Does your evidence 
include that gorse has yellow flowers?’. Consider (23) and (24):

(23) Penny believes that her evidence does not include that 
furze has yellow flowers.

(24) Penny believes that her evidence does not include that 
gorse has yellow flowers.

	 15	 Salmón 1986: 111 gives a similar treatment of withholding belief.
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In this scenario, (24) seems true because Penny believes the proposi-
tion under the guise of the negation of sentence (20), even though she 
does not believe it under the guise of the negation of sentence (19). 
Given anti-​Fregeanism, (23) and (24) have the same truth-​value, so 
(23) is also true. Thus, Penny believes contradictory propositions 
about her evidence. She believes that it includes that furze has yellow 
flowers (under the guise of (19), because she knows it under that 
guise and knowledge entails belief), but she also believes that it does 
not include that furze has yellow flowers (under the guise of the nega-
tion of (20)). The non-​transparency takes the form of mutually con-
tradictory beliefs as to what her evidence includes.

Even where there is no Frege case, the epistemic threat of a Frege 
case may result in non-​transparency which may take the form of 
ignorance. For example, suppose that Dominic suspects that K2 
(under that name) and Kangchenjunga (under that name) are the 
very same mountain. For all he knows, ‘K2’ and ‘Kangchenjunga’ 
co-​refer. He knows that K2 is 8,611 metres high. He is not sure 
how high Kangchenjunga is, though of course he suspects that 
it is 8,611 metres high. In fact, they are different mountains, and 
Kangchenjunga is slightly lower than K2. Thus, we may assume, his 
total evidence includes that K2 is 8,611 metres high but does not 
include that Kangchenjunga is 8,611 metres high. Consider (25):

(25) Dominic knows that his evidence does not include that 
Kangchenjunga is 8,611 metres high.

In this scenario, given anti-​Fregeanism, (25) is false. Everything 
Dominic knows is compatible with a scenario in which ‘K2’ 
and ‘Kangchenjunga’ co-​refer and his evidence includes that 
Kangchenjunga is 8,611 metres high, because it includes that K2 
is 8,611 metres high. Although he entertains the proposition that 
Kangchenjunga is 8,611 metres high, and his evidence does not in-
clude it, he is in no position to know that his evidence does not in-
clude it. Dominic is ignorant of the limits of his evidence.
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Incidentally, not even the supposition that Fregeanism is 
true rules out this example of non-​transparency, for it does 
not entail that Dominic knows that Fregeanism is true; thus, 
everything he knows may be compatible with a scenario in 
which anti-​Fregeanism is true, ‘K2’ and ‘Kangchenjunga’ are 
intersubstitutable in propositional attitude ascriptions, and his 
evidence includes that Kangchenjunga is 8,611 metres high, be-
cause it includes that K2 is 8,611 metres high. By itself, the truth 
of Fregeanism would not put Dominic in a position to know the 
limits of his evidence.

Despite all these problems, some anti-​Fregeans may suspect that 
there is something right about the transparency of evidence. The 
preceding discussion makes one fallback salient: to postulate trans-
parency of evidence at the level of guises, instead of at the level of 
propositions. On this view, although it is not transparent to Penny 
whether her evidence includes the proposition that gorse has 
yellow flowers, and not even transparent to her whether it includes 
that proposition under the guise of the sentence ‘Furze has yellow 
flowers’ (since she doubts that ‘Furze has yellow flowers’ is a guise 
of the proposition that gorse has yellow flowers), it is transparent to 
her that her evidence includes whatever proposition is expressed by 
the sentence ‘Furze has yellow flowers’. More generally, the strategy 
would be to finesse the problem of non-​transparency by doing 
as much of the epistemological work as possible with the guises 
themselves.

Kripke’s example of Paderewski the pianist and Paderewski 
the statesman raises immediate questions for the metalinguistic 
strategy. Non-​transparency can arise even at the level of names and 
sentences. Similarly, as David Kaplan (1989) points out, it may be 
unclear whether two occurrences of ‘that’ as a perceptual demon-
strative refer to the same object. Thus, individuating guises by ex-
pression types in a natural language is insufficient.

Proponents of the strategy are likely to respond by going ever 
more psychological, perhaps treating the word types as mere 
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proxies for underlying ‘mental files’.16 For example, Peter has one 
mental file associated with the phrase ‘Paderewski the pianist’ and 
another associated with the phrase ‘Paderewski the statesman’; 
each time we use ‘that’ non-​anaphorically as a perceptual demon-
strative, we open a new associated temporary mental file, and so 
on. Such mental files are reminiscent of the individualistic Fregean 
senses discussed in section 4.4, and raise related questions.

There may indeed be the postulated mental files, but they are 
not well-​suited to rehabilitating the transparency of evidence, be-
cause they face their own Frege puzzles.17 After all, a paper file 
can have one label on the front and another on the back. I do not 
know whether I associate the English word ‘dog’ and the French 
word ‘chien’ with the same mental file or with two different but 
cross-​referenced mental files, possibly with different contents. Nor 
is it clear to me how much my postulated mental file(s) contain. 
Similarly, Pat in section 4.4 may not know whether her words ‘furze’ 
and ‘gorse’ are associated with the same mental file or two different 
ones. The mere difference of words enables her to ask herself the 
non-​trivial question ‘Is furze really gorse?’, irrespective of how the 
words are hooked up to mental files. Issues about the underlying or-
ganization of our mental filing system call for investigation by cog-
nitive psycholinguistics; they are not settled by introspection. The 
problem is not with the specific metaphor of mental files, but with 
the more general strategy of postulating unconscious cognitive ar-
chitecture in order to solve the problem of the non-​transparency of 
evidence. Such architecture cannot do the job it was called in to do.

A further problem for the attempt to do epistemology with prop-
ositional guises rather than propositional contents is that many 
epistemological relations are best understood at the level of content. 
For example, suppose that you are trying to determine whether a 

	 16	 See, for example, Recanati 2012; the application of the idea to Frege puzzles goes 
back to Strawson 1971, 1974, and is made in the Fregean theory of Forbes 1990.
	 17	 For more detailed discussion, see Goodsell 2013 and Yli-​Vakkuri and Hawthorne 
2018: 149-​66.



Frege puzzles  209

tree is dead by looking at it. The hypothesis to be assessed has a pri-
marily linguistic guise: ‘This tree is dead’. The evidence by which it 
is to be assessed has a quite different, primarily visual format. Yet 
the latter may bear strongly on the former. At a first pass, we can put 
it in terms of a space of possible worlds: let S be the region where 
what you can see to be the case holds, and D be the region where the 
tree is dead; then most of S may be inside D (the hypothesis is very 
probable on your evidence), or most of S may be outside D (the 
hypothesis is very improbable on your evidence), or neither (the 
hypothesis is neither very probable nor very improbable on your 
evidence). That is a relation between the content (truth-​conditions) 
of the evidence and the content (truth-​conditions) of the conclu-
sion. By contrast, if we compare the visual guise of the evidence 
with the linguistic guise of the hypothesis, they are quite disparate; 
the evidential relations cannot be properly understood at that level. 
We need the common currency of content.

All this suggests that there is no level at which evidence or some 
proxy for it is transparent. Elsewhere, I have argued for the same 
conclusion on more purely epistemological grounds (Williamson 
2000); here, my interest is in showing that it can also be reached by 
consideration of Frege puzzles.

Still, for modelling purposes, we can mitigate the problem in ad 
hoc ways (see Williamson 2017a for a general discussion of model-​
building in philosophy). For instance, to see how things look from 
the perspective of Penny or Pat, we can treat ‘furze’ and ‘gorse’ as 
if they were semantically independent, by allowing metaphysi-
cally impossible pseudo-​worlds at which they are not coexten-
sive, but which otherwise behave normally. Such worlds may later 
be epistemically ruled out for the agent by subsequently acquired 
evidence. That is not a semantic insight, for the words are in fact 
synonymous, but it does help us understand how Penny and Pat 
are thinking. Similarly, to see how things look from the perspective 
of Kripke’s Peter, we can work as if there were referentially distinct 
names ‘Paderewski1’ and ‘Paderewski2’, by allowing metaphysically 
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impossible pseudo-​worlds at which they do not co-​refer, but which 
otherwise behave normally. Such worlds may later be epistemically 
ruled out for Peter by evidence he subsequently acquires. That is not 
a semantic insight, for the names would in fact be synonymous (on 
a direct reference account, since they are actually co-​referential), 
but it does help us understand how Peter is thinking and predict 
how he will act. The models enable us to apply the formal appa-
ratus of content-​based evidential relations to such cases, in a way 
which takes account of agents’ distorted perspectives on their own 
contents. These artificial modelling devices require nothing as elab-
orate as a fully developed framework of propositional guises, nor 
do they rehabilitate a genuine distinction between metaphysical 
and epistemic modality.

Sometimes, of course, as theorists we want to step back from such 
models and talk about their limitations. In that case, we need to 
drop the semantic fictions and separate the real contents from their 
various guises. We need to be able to track how the agent may have 
conflicting attitudes to the same content under different guises. But 
our ability to do so does not mean that guises are transparent after 
all. Quite generally, in describing specific ways in which a given 
model over-​simplifies messy reality, we have to be opportunistic, 
using ad hoc means to capture specific differences. For example, in 
Penny’s case, the ordinary English words ‘furze’ and ‘gorse’ suffice 
as guises, whereas in Peter’s we need to manufacture new names, 
‘Paderewski1’ and ‘Paderewski2’. For agents uncertain or confused 
about the individuation of their own mental files, still further layers 
of differentiation may be needed, and so on.

If we had a one-​size-​fits-​all framework for perspicuously 
characterizing all the complexities the model ignores, there would 
be much less need of the model in the first place. In reality, a one-​
size-​fits-​all framework would not enable us to characterize an-
ything perspicuously, because it would be cluttered with far too 
many parameters. Building perspicuous models requires ruthlessly 
paring away any such clutter.
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Once we recognize that transparency is an unattainable ideal, 
we cannot even use it as a constraint to narrow down what guises 
must be for that constraint to be satisfied, although under given 
conditions some things may do better than others in the role of 
guises, by permitting a closer approximation in relevant cases to the 
ideal of transparency. Unsurprisingly, on this view, real-​life cogni-
tion is non-​transparent all the way down.

4.10   Probability

Frege puzzles arise for subjective and epistemic probability too. 
Subjective probabilities (credences) are meant to be degrees of (ra-
tional) belief. For Fregeans, just as one can believe that Hesperus 
is Hesperus without believing that Hesperus is Phosphorus, 
that Hesperus is Hesperus can be subjectively more probable 
for one than that Hesperus is Phosphorus; that furze has yellow 
flowers is subjectively more probable for Penny than that gorse 
has yellow flowers. The same applies to epistemic probabilities, 
such as probabilities on one’s evidence; they are in effect graded 
forms of epistemic modality. For Fregeans, one’s evidence can en-
tail that Hesperus is Hesperus without entailing that Hesperus is 
Phosphorus; that Hesperus is Hesperus can be more probable on 
one’s evidence than that Hesperus is Phosphorus; that furze has 
yellow flowers is more probable on Penny’s evidence than that gorse 
has yellow flowers.

For reasons analogous to those Kripke explains in ‘A Puzzle 
about Belief ’, such Fregean claims are deeply problematic. Indeed, 
the traditional use of someone’s betting behaviour to measure their 
credences is a paradigm of a language-​sensitive heuristic for atti-
tude ascription. Whether one accepts a bet depends on how it is 
specified to one. Penny may be willing to bet on ‘Furze has yellow 
flowers’ but unwilling to bet on ‘Gorse has yellow flowers’ at the 
same odds. In this respect, the betting criterion is like the heuristics 
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BDP, DP, and SDP for belief ascription. As is now widely agreed, 
betting behaviour is not definitional of credences, it is at best a fal-
lible heuristic guide to them. For instance, someone may belong to 
a religious sect which considers all betting sinful; she would start 
accepting bets only if she left the sect, in which case her credences 
would be different, so her (absence of) betting behaviour does not 
measure her current credences. She is actually certain that betting 
is sinful, but if she were willing to accept bets, she would bet that 
betting is not sinful.

Anna Mahtani has recently highlighted ways in which Frege 
puzzles make trouble for current practice in welfare economics 
(2017, 2023). Standardly, a person’s prospect under a policy is de-
fined as their expected welfare under that policy. In welfare ec-
onomics, such expectations are normally calculated in terms 
of notional subjective or epistemic probabilities. One policy 
is ex ante Pareto inferior to another if and only if no one has a 
better prospect under the first policy than under the second 
and someone has a better prospect under the second policy 
than under the first. A reasonable principle seems to be that one 
should not adopt a policy if it is ex ante Pareto inferior to an al-
ternative policy, which is to say that one should adopt only Pareto 
optimal policies. But, on a Fregean view, the prospect for a par-
ticular person under a policy can depend on how that person is 
presented, as Mahtani shows in realistic cases, because the sub-
jective or epistemic probabilities used to define the prospect so 
depend. That seems to make the standard definition of the ‘pros-
pect’ for the person under the policy break down, since it specifies 
nothing about modes of presentation. That in turn undermines 
the definitions of standard welfare-​economic ideas such as ex ante 
Pareto optimality. If prospects are ill-​defined, so is ex ante Pareto 
optimality. Mahtani proposes complex ways of defining some-
thing reminiscent of ex ante Pareto optimality within the Fregean 
framework, by generalizing across a range of admissible assign-
ment functions from people to modes of presentation.
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The problem raised by Mahtani is not solved by the model-
ling devices sketched at the end of the previous section. They 
merely enable one to simulate Fregean effects artificially, from an 
anti-​Fregean starting point: but Fregean effects are the source of 
Mahtani’s problem. On a resolutely anti-​Fregean approach, sub-
jective or epistemic probabilities are assigned to coarse-​grained 
propositions, such as the proposition that x has π, where x is a 
person and π a property, with no mediating modes of presenta-
tion, so the original definition of expected welfare would stand, and 
Mahtani’s objection would not arise.

The trouble for the resolutely anti-​Fregean approach is that it is 
unclear how to determine the subjective or epistemic probability of 
a coarse-​grained proposition, given the cognitive impact of modes 
of presentation. Indeed, the problem is even sharper for probability 
than for ordinary propositional attitudes. In the case of belief, we 
may consistently suppose that one believes a proposition p if and 
only if one believes p under at least one guise; such a guideline was 
tacitly followed in the discussion of Frege cases above. But if we try 
ruling that one’s subjective probability for p is v if and only if it is v 
under at least one guise, the result is inconsistency, since in Frege 
cases the rule will assign conflicting values to the agent’s subjec-
tive probability for p.18 The mathematical structure of probability 
as a function from propositions to numbers forbids such a rule. 
The same problem arises for epistemic probability too. This does 
not mean that resolute anti-​Fregeans cannot postulate subjective 
or epistemic probabilities at all, just that their relation to linguistic 
behaviour and verbalized thought will be even more indirect than 
for ungraded attitudes.

However, even for Fregeans, the relation of numerical credences 
to linguistic behaviour and verbalized thought is already quite in-
direct. Without (rational) betting behaviour, it is very unclear 

	 18	 For a proposed non-​Fregean treatment of this problem, see Braun 2016; for a 
Fregean approach, see Chalmers 2011.
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how to determine specific numbers. The task is no easier for ep-
istemic probabilities. They cannot simply be read off the lin-
guistic behaviour and verbalized thought. Similar difficulties face 
anti-​Fregeans if they try to assign specific numerical credences to 
coarse-​grained propositions relative to guises.

Further challenges arise for diachronic or inter-​personal 
applications of subjective or epistemic probabilities. Imagine a 
shipwrecked sailor trying to keep track of time on a desert island. 
When he updates his probabilities overnight, his new probability for 
‘Today is my birthday’ should be his old probability for ‘Tomorrow 
will be my birthday’, not his old probability for ‘Today my birthday’. 
Similarly, imagine a young boy deferring to his mother’s opinions. 
His probability for ‘Today is my birthday’ should be her probability 
for ‘Today is your birthday’, not her probability for ‘Today is my 
birthday’. In such cases, letting the probabilities follow sentential 
guises, or Fregean senses that behave in a similar way, gives exactly 
the wrong results. The probabilities need to follow something more 
like objective states of affairs or events. To model properly what 
is going on, we need both yesterday’s probabilities and today’s, or 
both the mother’s probabilities and her son’s, to be defined over the 
same space of events. Individuating those events in terms of sen-
tential guises or their Fregean analogues would send us in quite the 
wrong direction.

Invoking numerical subjective or epistemic probabilities at all is 
a matter of model-​building, not of observation, though it still might 
be justified by an appropriate level of explanatory success. That is 
not to say that subjective or epistemic probabilities have no basis in 
reality, just to acknowledge that for theoretical purposes they vastly 
simplify and tidy up a complicated, messy reality in order to give us 
some understanding of it. On that view, the simplification built into 
assigning subjective or epistemic probabilities to objective events 
may often be the best modelling choice, because it is so unclear 
how to do better in diachronic and inter-​personal cases. The ob-
jective approach promises to be a better match with the semantics 
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of natural language, and its capacity to make sense of theoretically 
powerful welfare-​economic ideas such as ex ante Pareto optimality 
as they stand can be used as another argument in its favour. Greatly 
complicating a good model for a small gain in descriptive detail is 
often a poor bargain.

Probability theory itself is a case in point. The insights it provides 
depend crucially on its perspicuous and tractable mathematical 
structure. When one tries to model extremely bounded ration-
ality in terms of subjective or epistemic probability, it becomes very 
tempting to weaken the standard Kolmogorov axioms. The result 
tends to be only slightly closer to psychological reality, but much 
less mathematically tractable. The point is worth exploring in more 
detail.

A standard probability space is in effect a space of possible 
worlds, though the terminology is different. The probability space 
has an underlying set Ω, whose members are outcomes, conceived 
as mutually exclusive and jointly exhaustive; subsets of Ω, sets 
of outcomes, are events. Thus, outcomes correspond to worlds, 
events to intensional propositions, and Ω to W, the set of all pos-
sible worlds. Probabilities are real numbers assigned to some or all 
events, in conformity with the usual Kolmogorov axioms. For ex-
ample, if an event X is a subset of an event Y, then the probability of 
Y is at least as high as the probability of X. This looks like a strong 
form of logical omniscience for probability (including subjective 
probability). At the level of propositions as sets of worlds, no prop-
osition is more probable than a proposition it entails, and mutu-
ally entailing propositions are equiprobable (indeed, identical). The 
probability assignment can be extended to sentences by mapping 
them to events (propositions), and assigning to each sentence the 
probability of the event to which it is mapped. A natural mapping 
of sentences to events treats logically complex sentences in the ob-
vious ways: a conjunction is mapped to the intersection of the events 
to which its conjuncts are mapped; a disjunction is mapped to the 
union of the events to which its disjuncts are mapped; the negation 
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of a sentence is mapped to the complement in Ω of the event to 
which the unnegated sentence is mapped. Thus, a form of logical 
omniscience for probability also holds at the level of sentences: the 
conclusion of any valid argument in classical truth-​functional logic 
is at least as probable as the conjunction of the premises.

The credences of a boundedly rational agent may violate those 
constraints: most obviously for computational reasons, but also 
because the agent may be ideologically committed to a non-​
classical logic. One can model such failures of logical omnis-
cience at the level of sentences by not constraining the mapping 
from sentences to events in the natural ways. For example, a con-
junction may be mapped to an event other than the intersection 
of the events to which its conjuncts are mapped; a disjunction 
may be mapped to an event other than the union of the events to 
which its disjuncts are mapped; the negation of a sentence may 
be mapped to an event other than the complement in Ω of the 
event to which the unnegated sentence is mapped. Thus, at the 
level of sentences, the conclusion of a valid argument in classical 
truth-​functional logic may be less probable than the conjunction 
of the premises.

From the perspective of this book, ditching the structural 
constraints on mappings from sentences to events looks like an 
obvious case of overfitting. Just as in impossible worlds seman-
tics, each complex sentence introduces another degree of freedom. 
The explanatory power of the probabilistic framework is thrown 
away, because no general non-​trivial probabilistic calculations can 
be done at the sentential level. Of course, one may be able to do 
such calculations for a particular model, but that is just articulating 
what one has put into the model by hand. In the by now familiar 
way, removing or weakening the structural constraints removes or 
weakens one’s ability to learn from probabilistic models.

Although these general reflections on weakening standard 
probability theory do not by themselves solve problems such 
as Mahtani’s, they do suggest a relevant methodological moral, 
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consonant with the broader themes of this book: beware of tai-
loring your theoretical framework to fit the limitations of indi-
vidual agents.

In the case of welfare economics, that moral may have already 
been flouted by the definition of the key theoretical term ‘prospect’ 
in terms of credences, used to calculate the agent’s ‘expected wel-
fare’ under the given policy. This in turn led to the difficulty that 
prospects must be attached to individuals, irrespective of guise, to 
play their role in a well-​motivated criterion of ex ante Pareto opti-
mality, whereas subjectively expected welfare varies over different 
guises for the same individual.

An alternative is to understand ‘expected welfare’ and ‘prospect’ 
in terms of more objective probabilities. Such probabilities may 
simulate a better-​informed perspective—​possibly unoccupied—​
for which no relevant Frege puzzles occur, though not so well in-
formed as to exclude the possibility that any given policy under 
consideration will be implemented, otherwise expectations condi-
tional on its implementation would be ill-​defined.

One might worry that objectifying prospects only postpones the 
problem, without solving it, for when someone comes to apply the 
objective Pareto criterion, Frege puzzles can still affect their beliefs 
about the quasi-​objective prospects of individuals under policies. 
Fortunately, that worry is mistaken. In effect, the subjective Pareto 
criterion risks unintelligibility because it involved quantification 
into a relevantly guise-​sensitive epistemic context: a quantifier over 
individuals (unrelativized to guises) binds the variable ‘i’ in the con-
text ‘the expected welfare of i under the policy’, which is sensitive to 
the guise of i. By contrast, the quasi-​objective Pareto criterion runs 
no such risk of unintelligibility, since it does not involve quantifica-
tion into a relevantly guise-​sensitive context: on the quasi-​objective 
reading, ‘the expected welfare of i under the policy’ is not sensitive 
to the guise of i. Of course, the policymaker may still be uncertain 
or mistaken about whether one policy is ex ante Pareto inferior to 
another, given their ignorance about the individuals in the relevant 
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population, but that is just ordinary uncertainty or error, to be 
treated in the ordinary way (whatever that is): it is not a problem 
specific to the Pareto criterion.

Extreme subjectivists may still complain that the quasi-​objective 
Pareto criterion is not ‘operational’ because it can be unclear 
which policy, if any, meets it. But that complaint rests on a fan-
ciful standard of epistemic transparency which no reasonable cri-
terion for decision-​making could meet (Williamson 2000). Even 
our own subjective dispositions are often unclear to us, as well as 
to others. In making a difficult decision, the advice ‘Maximize sub-
jective expected utility’ is in practice no more useful than ‘Do the 
best thing’: it is just as unclear to the agent which choices would 
maximize their subjective expected utility as it is which would be 
doing the best thing. In particular, it is often unclear which policy, if 
any, meets the original subjective Pareto criterion or any given var-
iation on it. Which option an agent chooses can depend on context, 
mood, or whim. Full operationality is a will-​o’-​the-​wisp.

At first sight, the trouble Frege cases make for welfare economics 
is surprising. If general decision theory can take Frege puzzles in its 
stride, why should they be so disruptive for more specific applied 
inquiries in economics and politics? On second thoughts, however, 
it is less strange. In economic and political inquiry, theorists must 
engage with the structure of the world external to any one agent’s 
perspective on it—​in particular, with the presence of all the actual 
individuals in a given society, irrespective of the guises under which 
they may appear to themselves or to any other agent. A case in point 
is the quantification over all those individuals in the Pareto prin-
ciple. As a natural by-​product, structural mismatches can occur 
between the real world and the agent’s representation of it—​for in-
stance, when the same individual appears to the agent under many 
different guises (representations). By contrast, when general deci-
sion theory is done in the usual subjectivist fashion, it ignores the 
actual structure of the world, dealing only with the structure of the 
given agent’s representations of it (to which subjective credences 
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and utilities are attached), so no mismatch can arise. On such a 
subjectivist approach, rationality is understood as a purely formal 
matter of internal coherence. Troubles with Frege cases manifest 
one limitation of such an approach.

More generally, if decision theory is to cast light on behaviour, 
not just on internal representations of behaviour, the actions be-
tween which the agent is supposed to be deciding must involve 
behaviour, at the very least bodily movements, not just internal 
representations of such movements. Typically, the agent’s options 
involve the environment beyond their body, such as buying one or 
other item on sale. Since decision theory studies the interplay of 
a rational agent’s probabilities, preferences, and actions, the events 
for which those probabilities are defined must also involve the ex-
ternal world: for example, probabilities conditional on a given ac-
tion. In practice, and with good reason, even subjective Bayesians 
usually describe the contents of agents’ credences in external 
terms: ‘a credence of 75% that it will rain this afternoon’.

Agents who mindread each other have even more need to 
ascribe intentional attitudes to contents in a shared space of 
possibilities, as we have repeatedly seen in various ways. If I want 
to ascribe credences to you in trying to predict your actions, I will 
not make much progress by constructing a new possibility space 
for you incommensurable with my own possibility space and then 
ascribing to you credences and preferences defined on events in the 
new space, since I have to map those events to events in my own 
space to understand what you believe and want.19 At most, to in-
terpret you, I may have to expand and refine my own space in order 
to separate possibilities between which you distinguish (a ‘fusion 
of horizons’). In game theory, such a shared space of possibilities 
is normally taken for granted, as when the structure of the game 
is assumed to be common knowledge amongst the players (it is 

	 19	 The space also includes one impossible event, the empty set of outcomes. Of course, 
an agent may assign probability 0 to some possible (that is, non-​empty) events.
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common knowledge that player 2 can make move M). This is all just 
as one would expect given the shared world heuristic for knowl-
edge ascription (section 4.8).

When a game theorist comes to study the game, the shared world 
heuristic still operates. The theorist works with a possibility space 
that incorporates the players’ own possibility spaces. If the game is 
just hypothetical, as often in game theory, the theorist incorporates 
the players’ possibility spaces hypothetically.

None of this means that agents cannot in practice differ from 
each other, and from reality, in their possibility spaces. Of course 
they can, and do. But the best case for understanding involves a 
shared possibility space, deviations from which must be handled in 
more or less opportunistic ways.

For a rough analogy, imagine a formal dance. Mostly, what the 
dancers do can be explained in terms of the rules of the dance. But 
when the line the dancers form is not straight, or a clumsy dancer 
trips and falls, or the dance is interrupted by a fire alarm, the rules 
do not explain what has happened. A different sort of explanation is 
needed, even though a general intention to deviate as little as pos-
sible from the rules may still guide the dancers’ reactions. Should 
we conclude that the rules the dancers are really following are more 
general, and specify what to do in such eventualities? That sounds 
like a case of being vicariously wise after the event. The rules are just 
the original ones, and make no pretence of covering such mishaps 
and interruptions. The latter should be understood as deviations 
from the simple rules, not as exemplifications of more compli-
cated rules.

Similarly, with Mahtani’s puzzle case in welfare economics, we 
do best to understand expected welfare and Pareto optimality in 
terms of probability assignments to coarse-​grained propositions, 
and leave Frege puzzles to be dealt with ad hoc when they arise, 
as epistemic problems for applying the criterion. In particular, we 
should not think of guise-​insensitive credences as somehow de-
rivative from guise-​sensitive credences. Instead, we should regard 
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guise-​sensitive credences as ad hoc variations on guise-​insensitive 
credences. After all, as already seen (sections 4.4–​5), Frege puzzles 
can arise even when the underlying content is the same, so guise-​
sensitivity introduces an extra dimension.

Confusingly, we can often be more precise about guise-​sensitive 
credences than about guise-​insensitive ones. For example, we may  
determine on the basis of betting behaviour that someone has an 
80% credence in a proposition p under the guise of the sentence 
‘George Eliot wrote Middlemarch’ and only a 5% credence in p under 
the guise of the sentence ‘Mary Ann Evans wrote Middlemarch’,  
while being merely confused as to their guise-​independent cre-
dence in p. But such cognitive asymmetries make a poor guide to 
explanatory priority. Another analogy: it may be very clear that an 
action was unfair according to Janet and fair according to John, 
yet very unclear whether the action was fair; nevertheless, such 
examples do not show that what is fair or unfair is somehow de-
rivative from what people think is fair or unfair. Instead, the dis-
tinction between being thought fair and being thought unfair is 
derivative from the distinction between being fair and being unfair. 
Similarly, guise-​relative distinctions may be derivative from guise-​
independent distinctions.

Even for credences, the asymmetry can run in the opposite di-
rection to that with ‘George Eliot’ and ‘Mary Ann Evans’: it may 
be very clear that a bird knows and has high credence roughly that 
its nest is in that tree, yet very unclear under what guise it has the 
knowledge.

Such cognitive asymmetries are natural by-​products of our re-
liance on heuristics in ascribing intentional states. For example, 
the use of betting behaviour to measure credence is a language-​
dependent heuristic, mediated by the bettor’s understanding of the 
sentences the bookie uses to state the terms of the bet, so its results 
are naturally sensitive to those sentential guises. By contrast, when 
we judge that the bird knows and has high credence that its nest is 
in that tree, we do so to explain the bird’s non-​linguistic behaviour. 
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Our heuristic or method is not mediated by the bird’s under-
standing of a sentence, and no alternative guise is salient. We may 
guess that the bird has the knowledge and credence under some 
visual guise or other, but our guess is vague and unspecific. What is 
a guise for the content of a non-​linguistic creature’s background in-
tentional state? Whatever the guise, an ascriber’s awareness or una-
wareness of the state will be sensitive to the heuristic used (if any) in 
ascribing the state, not just to the nature of the specific knowledge 
or credence itself.

4.11  Epistemic and doxastic logic

The challenges raised by guise-​sensitivity for epistemic and subjec-
tive probability have simpler analogues for epistemic and doxastic 
logic, as applications of possible worlds semantics, in a tradition 
going back to Hintikka (1962). Both traditions use models based 
on the mathematical framework of state spaces (section 4.10). Both 
do so in ways that naturally validate strong forms of logical omnis-
cience. That is the main source of their computational and explan-
atory power, but also of their apparent lack of psychological reality. 
Yet both traditions have played a significant role as frameworks for 
formal inquiry in social sciences. For example, subjective Bayesian 
probabilistic approaches to welfare economics and decision theory 
are widespread, while epistemic logic provides the natural frame-
work for articulating standard game-​theoretic assumptions of 
agents’ common knowledge of their rationality and the structure 
of the game.

For both epistemic logic and epistemic probability, quantifica-
tion into epistemic contexts is a crucial test case. We have already 
seen its key role for epistemic probability in welfare economics. For 
epistemic logic, it is needed to formalize statements such as ‘I don’t 
know what anyone else prefers’, when the speaker quantifies over 
the members of a large anonymous crowd.
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More generally, in the standard framework of epistemic logic, 
common knowledge is implicitly treated as guise-​independent. 
When a state of affairs is assumed to be common knowledge for 
a group of agents, typically no account is taken of differences be-
tween them in their guises for that state. Taking account of such 
diversity would undermine the usual game-​theoretic arguments 
that rely on those assumptions; likewise for applications of doxastic 
logic to common belief. If one is serious about guises, one will not 
treat them as uniform across agents.

To see the problem from another angle, recall that if a proposition 
p entails a proposition q in a model of epistemic or doxastic logic, 
in the sense that every world in p is also in q, then any agent who 
knows p also knows q, and any agent who believes p also believes 
q.20 Call two worlds w1 and w2 indiscriminable for an agent S just 

	 20	 In the paragraph, knowledge, belief, and indiscriminability are all ascribed with re-
spect to a fixed world in a fixed model. In standard models for epistemic logic, an agent 
knows a proposition p at a world w if and only if every world epistemically accessible for 
the agent from w is in p. Consequently, if a set of propositions X entails a proposition p 
(every world in the intersection of the members of X is in p), an agent who knows each 
member of X at w automatically also knows p at w: a strong form of logical omniscience, 
multi-​premise closure (the argument in the text uses only the special case where X is a 
singleton set, single-​premise closure). Neither multi-​premise closure nor single-​premise 
closure follows from the treatment of propositions as sets of worlds alone; they depend 
on the specific way in which knowledge is characterized in terms of accessibility. The 
model’s constituents include a binary relation between worlds for each agent, infor-
mally understood as epistemic accessibility, in the sense that a world x is epistemically 
accessible from the world w just in case whatever the agent knows at w is true at x (for 
all the agent knows at w, they are at x). Although epistemic accessibility is informally 
understood in terms of knowledge, formally it is the other way round, with knowledge 
defined in terms of epistemic accessibility: think of the epistemic accessibility relations 
as encoding epistemology in the model, and the formal definition of knowledge as 
decoding it. Standard models for doxastic logic work analogously, with doxastic acces-
sibility relations informally understood in terms of the agent’s belief instead of knowl-
edge. The main formal difference is that epistemic accessibility is required to be reflexive 
(every world has epistemic access to itself), corresponding to the factiveness of knowl-
edge: an agent knows p at w only if w is in p (p is true at w). By contrast, doxastic ac-
cessibility is not required to be reflexive, since some beliefs are false, though it may be 
required to be serial (every world has doxastic access to some world), corresponding 
to the postulated consistency of (rational) belief: an agent who believes p at w does not 
also believe ¬p at w. Of course, guises make trouble for the consistency condition for 
rational belief: a logically impeccable agent may accept both ‘Hesperus is inhabited’ and 
‘Phosphorus is uninhabited’. By contrast, guises make no trouble for the factiveness con-
dition for knowledge, which also entails the consistency condition for knowledge.
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in case for every proposition p for which S has a guise, w1 is in p if 
and only if w2 is in p (S has no way of distinguishing between w1 and 
w2). Suppose that two worlds w1 and w2 are indeed indiscriminable 
for a given agent S, and that under some guise S knows some q that 
excludes w1 (w1 is not in q). Since w1 and w2 are indiscriminable for 
S, and S has a guise for q, w2 is also not in q. But S has no guise for 
the proposition q ∪ {w1}, since it contains w1 but not w2. However, 
since q entails q ∪ {w1}, and S knows q, S also knows q ∪ {w1}, by 
standard epistemic logic. Thus, S knows something for which S has 
no guise. Similarly, using standard doxastic logic, one can set up 
cases where S believes something for which S has no guise. In both 
the epistemic and the doxastic case, the required assumptions are 
realistic. But cases of guiseless knowledge or belief undermine the 
theoretical role guises were introduced to play.

Could we ban such cases by stipulating that the worlds in the 
model must be individuated only as finely as the relevant agent S 
can discriminate? The trouble is that, for purposes of game theory 
and other applications of epistemic and doxastic logic to the so-
cial sciences, we need multi-​agent models. Often, in such models, 
some agent other than S will discriminate between w1 and w2, so 
the model must separate them. To model common knowledge or 
common belief, we need a common space of possibilities.

In principle, we can expand the model by building in guises for 
each agent, and specifically excluding guiseless knowledge and be-
lief. In practice, however, doing so may be a bad bargain, buying a 
little more faithfulness to the phenomena at the price of enormous 
complication, perhaps to the point of mathematical intractability, 
or more likely forcing theorists to put into the model by hand what-
ever they hope to get out of it: yet another case of overfitting.

For many purposes, assuming logical omniscience and ignoring 
guises is a legitimate modelling choice. It can be compared to the 
use of differential equations to model population-​sized processes 
over time, such as the recurrent rise and fall of interacting pred-
ator and prey populations, or the spread of a pandemic. Differential 
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equations presuppose differentiable functions, which are contin-
uous, ‘smooth’. But the biological processes under study involve 
populations of many discrete animals and so are not really contin-
uous in the way presupposed: answers to the question ‘how many?’ 
are natural numbers, not arbitrary real numbers. Of course, one can 
try to model the process at the level of individual animals, but that 
involves throwing away the mathematical power of the differential 
equations and using different methods and different assumptions 
instead: even if feasible, that may not provide the same global over-
view or the same insights.

Similarly, throwing away the mathematical power of epistemic 
and doxastic logic involves using different methods and different 
assumptions instead: again, even if feasible, it may not provide 
the same global overview or the same insights. Obviously, if one’s 
aim is to study ways in which real-​life agents violate the strong 
simplifications of epistemic logic, one cannot make those very 
assumptions: doing so would stipulate away one’s subject matter. 
But if one’s aim is instead to study different cognitive effects, such as 
perceptual limitations, then stipulating away other cognitive limi-
tations may be a good strategy for isolating the effects under study 
by filtering out interference and noise.

4.12  Drawing the threads together

To see better how the pieces in this chapter fit together, we can work 
through an example of action explanation, building up a series of 
increasingly complex explanations by bringing in more pieces as 
we go on.

We start from the external world. H is a human, D a dog. 
Unusually, H has been keeping out of the garden. Someone 
asks: ‘Why is H keeping out of the garden?’ Here is an initial 
answer:
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First Pass D has rabies.
D is in the garden.

In many circumstances, First Pass would be a quite adequate ex-
planation, by normal conversational standards. Obviously, its two 
conjuncts ‘D has rabies’ and ‘D is in the garden’ jointly fall well 
short of deductively entailing the explanandum ‘H is keeping out 
of the garden’, but explanations in both natural science and ordi-
nary life are not normally required to entail the explanandum de-
ductively. Normally, a looser connection will suffice: for example, 
one that holds ‘for the most part’, or ‘other things being equal’, or ‘by 
default’. In the present case, the two conjuncts of First Pass together 
provide a good reason for keeping out of the garden.

Of course, the questioner may grant the two conjuncts but not 
know whether, if so, H would be aware of those facts. Then a more 
informative explanation is needed, such as:

Second Pass H knows that D has rabies.
H knows that D is in the garden.

In effect, First Pass relied on the open world heuristic. When that 
default is inhibited, we fall back on the more complex Second Pass. 
In such cases, people sometimes say that the knowledge ascription 
is ‘understood’—​for example, that First Pass is ‘elliptical’ for Second 
Pass. But such ad hoc metalinguistic manoeuvres are unwarranted. 
In First Pass, ‘D has rabies’ means what it says; ‘H knows that’ is not 
an unvoiced constituent. It is just that, unless the open world heu-
ristic is inhibited, it allows us to move from First Pass to Second 
Pass, if we so wish.

A less informative alternative to Second Pass has ‘thinks’ or 
‘believes’ in place of ‘knows’, for one occurrence or both. But when 
the open world heuristic is uninhibited, there is no need to throw 
away the extra information in Second Pass. We can leave the re-
treat from knowing to thinking for when needed, if H’s alleged 
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knowledge is cast into serious doubt. In any case, whether the at-
titude verb in Second Pass is ‘know’, ‘think’, or ‘believe’, the content 
to which the agent is said to have the attitude still links back to First 
Pass, and so to the external world, on pain of losing touch with the 
external action to be explained: keeping out of the garden.

Philosophers may notice that not even Second Pass excludes the 
possibility that it is a Frege case. ‘D’ is just our term for the dog; for 
all Second Pass says, H is in no position to use ‘D’ in expressing 
the knowledge attributed to them. For example, H might know 
that D has rabies only under the guise of the sentence ‘That dog 
has rabies’, where ‘that dog’ is a memory demonstrative—​last week 
someone pointed out D to H as a rabid dog—​while H knows that 
D is in the garden only under the guise of the sentence ‘This dog 
is in the garden’, where ‘this dog’ is a current perceptual demon-
strative. The terms ‘this dog’ and ‘that dog’ here are anaphorically 
unrelated; H might fail to notice that it is the same dog again, and 
so fail to put the two pieces of knowledge together in the way re-
quired. When the open world heuristic is uninhibited, it allows the 
co-​reference to be taken for granted, but of course something may 
inhibit it. In that case, if H does recognize the dog in the garden as 
‘that dog with rabies’, then a still more informative explanation is 
needed, such as:

Third Pass H knows that D has rabies under the guise ‘This 
dog has rabies’.
H knows that D is in the garden under the guise 
‘This dog is in the garden’.

Here both occurrences of ‘this dog’ are associated with the very 
same state of H’s visual-​perceptual attention to D, and Third Pass is 
not a Frege case.

Just as First Pass is not elliptical for Second Pass, so Second 
Pass is not elliptical for Third Pass, or for any other explanation 
that invokes guises. Just as Second Pass invokes a new level of 
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complexity absent from First Pass—​a mental state with content—​
so Third Pass invokes a new level of complexity absent from Second 
Pass—​the guise of the mental state’s content. Expanding the the-
oretical framework with those new levels of complexity may be 
warranted by the need to explain subtler phenomena, but that does 
not mean that the extra complexity was there in the framework all 
along, nor even that it should have been, otherwise we should have 
to start with an infinitely complicated theoretical apparatus.

Even the two conjuncts of Third Pass jointly fall short of de-
ductively entailing the explanandum, ‘H is keeping out of the 
garden’. For example, H may not know how deadly rabies is, or H 
may have a death wish. But even once we have plugged such holes 
by attributing suitable intentional states, and specifying appro-
priate guises for their contents as in Third Pass, the result will still 
fall short of deductively entailing the explanandum. For H, being 
human, may still fail to put two and two together. Such a failure 
does not imply a deeply divided mind; a momentary lapse in at-
tention or memory can have the same effect. The stereotype of the 
absent-​minded professor is a reminder that not even a leading ex-
pert on rationality is immune to such effects. The finest brain can 
suffer a quantum-​mechanical blip. Expanding the explanation with 
further conjuncts to rule out such eventualities may not yield much 
further insight into the action to be explained.

At least in this case, the more complex explanations do not falsify 
the simpler ones: quite the opposite. The two conjuncts of Second 
Pass entail the respective conjuncts of First Pass, the two conjuncts 
of Third Pass at least come close to entailing the respective 
conjuncts of Second Pass, and so on for the further elaborations. 
What the more complex explanations make salient are ways in 
which the simpler ones fall short of being strictly sufficient for the 
explanandum. They tighten the connection, but still without pro-
viding strict sufficiency.

Formal frameworks such as epistemic and subjective Bayesian 
probability theory, epistemic and doxastic logic, decision theory 
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and game theory articulate general principles to tighten the con-
nection further, such as various forms of logical omniscience. 
Applied to real agents rather than idealized rational ones, those 
principles are typically false: simplifying assumptions conducive to 
illuminating models in the scientific sense.

Heuristics for mindreading make a different sort of bridge be-
tween explanans and explanandum. They are more likely than 
formal models to generate inconsistency, as Kripke’s puzzle about 
belief illustrates. That is a cost they pay for their greater flexibility 
and (for some of them) their sensitivity to linguistic form. Their 
function is not to capture universal laws, not even of an idealized 
type, but to act as practical problem-​solvers. In good cases, they 
still provide local knowledge, though not as a corollary of some 
global principle.

Both the formal models and natural language semantics work at 
the level of Second Pass, using state spaces. In a historic act of pat-
tern recognition, they have located an efficient trade-​off between 
generality of understanding and fidelity to particular cases. The 
compromise is not perfectly stable, for the need to make sense of 
a particular case continually drags us to Third Pass or even further. 
But there is no equally efficient alternative trade-​off in that direc-
tion, only hybrid fixes of limited though real utility—​as the artifi-
ciality of the formulations in Third Pass hints. Still less should we 
expect to find a purely internal explanation at the limit of the end-
less series of passes, the El Dorado of internalism. They do not even 
tend in that direction, and each is intelligible only in relation to its 
predecessor. For mindreading heuristics, and the semantics of nat-
ural language, and theoretically sophisticated action explanations, 
the starting-​point is still First Pass, firmly rooted in the shared ex-
ternal world.



Overfitting and Heuristics in Philosophy. Timothy Williamson, Oxford University Press.  
© Oxford University Press 2024. DOI: 10.1093/​oso/​9780197779217.003.0005

5
Intensional Metametaphysics

5.1  Semantic challenges to metaphysics

This final chapter takes the approach developed in previous 
chapters, applying it to semantic arguments against the possibility 
of substantive metaphysics. Addressing these arguments will pro-
vide an opportunity to test and develop the present approach.1

Of all branches of philosophy, metaphysics has probably attracted 
the most opprobrium. It is the one most easily represented as a lazy, 
dogmatic, obsolete rival of natural science. It is also the most dis-
cursively abstract branch. Predictably, it is the one most often ac-
cused of being nonsense.2

When meaning is understood in epistemic terms, the charge of 
meaninglessness turns into the charge that metaphysics is epistemi-
cally inadequate: it lacks proper methods for achieving knowledge, 
or even reasonable belief, in its domain. The logical positivists gave 
a salient version of such a critique, wielding their verification prin-
ciple as a blunt instrument. Since putative truths of metaphysics 
are neither analytic nor empirically verifiable, they are meaning-
less by logical empiricist standards. Of course, such an accusation is 
largely bluff without an adequate verificationist theory of meaning 

	 1	 This chapter is adapted from ‘Metametaphysics and semantics’, Metaphilosophy, 
53 (2022): 162–​75 (Williamson 2023a). I am grateful to participants in the 2021 ‘New 
Directions in Metaphilosophy’ conference at the University of Kent and a Lugano 
Philosophy Colloquium (both virtual), to Daniel Kodsi and Luis Rosa (in correspond-
ence), and to two anonymous referees for Metaphilosophy in addition to those for this 
volume for helpful comments on earlier versions of this material.
	 2	 I use the term ‘metaphysics’ as it is standardly used in contemporary philosophy, 
with a standard view of what counts as metaphysics. The arguments of this chapter are 
robust to minor variations in that respect.
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in the background, and the logical positivists made very little prog-
ress towards developing such a theory. Nevertheless, the logical 
empiricist dichotomy of all cognition into ‘empirical’ and ‘con-
ceptual’ aspects continues to have its adherents: for example, the 
work of Amie Thomasson (2015, 2020) is in the tradition of Rudolf 
Carnap (1950), and more distantly of David Hume’s dichotomy of 
‘relations of ideas’ and ‘matters of fact’, though she has more interest 
than Carnap in non-​scientific language. Between the conceptual 
and the empirical, no room seems left for substantive unconfused 
metaphysical theorizing.

Unfortunately, or perhaps fortunately, the terms ‘conceptual’ and 
‘empirical’, like ‘analytic’ and ‘synthetic’, are far more problematic 
than they first appear. There is a crude stereotype of the concep-
tual, and a crude stereotype of the empirical, but the assumptions 
built into those stereotypes are unclear. What is clear is that both 
stereotypes, separately and together, are utterly inadequate for 
making sense of logic and mathematics, let alone of metaphysics.

For example, dialetheist logicians such as Graham Priest as-
sert, ‘The Russell set is and is not a member of itself ’, because 
they take it to be a theorem of the best theory of logic and math-
ematics, on broadly abductive grounds—​simplicity, strength, fit 
with evidence, and so on. In response, classical logicians like me 
reject what dialetheists say as just false. We take the best theory 
of logic and mathematics to be classical, with no contradictions 
as theorems, again on broadly abductive grounds—​simplicity, 
strength, fit with evidence, and so on. In these respects, it is just 
like a highly theoretical dispute in natural science. On both sides 
are competent speakers of English (or whatever natural language 
the dispute is being conducted in), using words in their current 
senses in the public language, and meaning what they say. In par-
ticular, ‘The Russell set is and is not a member of itself ’ is a well-​
formed, meaningful sentence of English; it violates no rule of 
English grammar (just as 0 1 0 1= ∧ ≠  is a well-​formed, meaningful 
sentence of a formal language for Peano arithmetic). Neither side 
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is implicitly or explicitly proposing to change the meaning of 
‘and’ or ‘not’ or any other word or construction of the language, 
for each side takes itself to have stated its view correctly without 
need of linguistic reform. Although each side may use an artifi-
cial formal language to develop its approach in more detail and 
with more rigour, still the underlying disagreement can be and 
is expressed in the shared natural language. Clearly, the dispute 
does not fit the stereotype of the empirical: there is no prospect 
of resolving it by experiment, observation, or measurement. 
Equally clearly, the dispute does not fit the stereotype of the con-
ceptual: there is no prospect of resolving it by conceptual clarifi-
cation either. Logicians are very familiar with the possibility that 
an apparent disagreement may not be what it seems, because the 
two sides are using the same symbols with different senses. It is 
insulting to suggest that, had the two sides been talking past each 
other, or just disputing about what to mean by the symbols, they 
would not have worked that out for themselves. The only chari-
table interpretation of the dispute, as a conversation between two 
parties, is as a genuine non-​metalinguistic disagreement, which is 
how the participants treat it. More generally, there is no prospect 
of resolving the dispute between classical and dialetheist logicians 
by a combination of stereotypically empirical and stereotypically 
conceptual methods: conceptual clarification and experiment, 
observation, or measurement.

Of course, those who rely on the dichotomy of the empirical 
and the conceptual will insist that their understanding of it goes 
much deeper than the usual stereotypes. However, in my experi-
ence, their attempts to clarify the dichotomy always make it vul-
nerable to counterexamples by their own standards, from which it 
can be defended only by a retreat to the same old obscurity, per-
haps disguised by new terminology. In contemporary philosophy, 
the contrast between ‘empirical’ and ‘conceptual’ serves—​in effect, 
though not in intention—​as an instrument of obscurantism and 
is best avoided. I have discussed these issues at length elsewhere 
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and so will spare the reader the gory details here (Williamson 2007, 
2021a, forthcoming-​c).

This chapter addresses a different but related challenge to meta-
physics. This challenge is more urgent, because its starting point is 
less hostile. The new challenge is semantic, like the logical empiri-
cist critique, but unlike the latter it does not depend on an epistemic 
conception of semantics. Instead, one might even say, it depends on 
a metaphysical conception of semantics. But that does not make the 
new challenge self-​defeating. For if metaphysics is already in ten-
sion with a metaphysics-​friendly approach to semantics, that is bad 
news for metaphysics.

Uncompromising metaphysics, both ancient and modern, 
aspires to discover the necessary nature and structure of reality. Its 
primary interest is in the world, not in our thought or talk about the 
world—​of course, our thought and talk are part of the world, but 
(except under extreme forms of idealism) only a very small part. 
Thus, a worldly approach to semantics, on which the semantic value 
of a linguistic expression in a context is a worldly item, looks like a 
good fit with metaphysics. For example, such a theory may iden-
tify the semantic value of a declarative sentence in a context with a 
proposition, understood as the set of possible worlds at which the 
sentence is true, or as a complex of the objects, properties, and rela-
tions the sentence is about (in both cases, relative to that context). 
In brief, such semantics correlates metaphysicians’ words with the 
very metaphysical entities they wish to discuss (if there are such 
entities). That suggests a fully cooperative attitude of semantics to 
metaphysics. Any tension between the two is therefore all the more 
disturbing—​as though semantics, with the best will in the world, 
still leaves no room for metaphysics.

The challenge to metaphysics arises in an especially stark form 
within just the kind of intensional framework that is mainstream in 
contemporary formal semantics as a branch of linguistics, and was 
defended in chapters 3 and 4, as section 5.2 explains.
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5.2  The coarse-​grained challenge 
to metaphysics

We first consider the challenge in the simplest framework of inten-
sional semantics, where the only parameter of semantic evaluation 
is for worlds. Each sentence expresses a proposition, a total func-
tion from worlds to truth-​values (truth or falsity). Thus, ‘There is 
a god’ expresses the proposition that there is a god, the function 
mapping each world in which there is a god to truth and each world 
in which there is no god to falsity.

In line with the arguments of chapter 3, semantic evaluation is 
compositional in the usual way. Thus, ‘Not A’ is true at a world w if 
and only if A is not true at w, ‘A and B’ is true at w if and only if A is 
true at w and B is true at w, and so on. The semantics has no truck 
with ‘impossible worlds’ in the sense of chapter 3.3. This semantic 
orthodoxy only makes the relevant challenge to metaphysics harder 
to avoid, and so for our purposes it is dialectically harmless. Some 
elaborations and modifications of the intensional framework will 
later be considered, consistent with semantic compositionality, but 
they turn out not to solve the problem for metaphysics.

Any standard intensional model determines a distinguished 
modality, by the condition that, for any sentence A of the object-​
language, ‘Necessarily A’ is true at a world w if and only if A is 
true at every world, while ‘Possibly A’ is true at w if and only if A 
is true at some world. For present purposes, the object-​language 
is interpreted—​it has an intended interpretation—​so there is an 
intended intensional model, and a corresponding intended dis-
tinguished modality. From now on, the words ‘possible’ and ‘nec-
essary’ will be used for that modality. In that sense, the worlds in 
the intended framework are all and only the possible worlds. Given 
the compositional semantics and a classical metalogic, the log-
ical connectives behave classically at each world, so any truth of 
classical propositional logic is true at every world. Consequently, 
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every theorem of the well-​known modal system S5 is true at every 
world on this interpretation. In particular, it validates the thesis 
that whatever is necessary is true (the T axiom), and the more dis-
tinctive theses that whatever is necessary is necessarily necessary 
(the S4 axiom) and whatever is possible is necessarily possible (the 
S5 axiom): matters of necessity or possibility are not themselves 
contingent.

Since our interest is in metaphysically oriented semantic 
theories, we understand this distinguished modality as broadly ob-
jective rather than merely epistemic. Indeed, we may conceive it as 
the broadest kind of objective possibility, since it excludes no world 
in the model. An attractive hypothesis is that this maximal objec-
tive modality is just what is usually called ‘metaphysical modality’ 
(Williamson 2016a). But that is controversial. For example, the S4 
and S5 axioms have both been denied for metaphysical modality 
(Salmón 1989), and the S5 axiom has been denied for the broadest 
modality (Bacon 2018, but see Goodsell and Yli-​Vakkuri in prep-
aration). A further complication is that, in more perspicuous 
frameworks for modality, worlds may be less basic than the distinc-
tion between possibility and impossibility itself, perhaps in the set-
ting of higher-​order logic (Williamson 2013a), where impossibility 
may even be reduced to identity with a contradiction (Bacon 2018). 
Still, such alternatives are compatible with versions of intensional 
semantics. They all face the challenge to be discussed. We can ig-
nore the differences between them.

As an immediate corollary of this intensional approach, already 
noted, propositions are coarse-​grained. Necessarily equivalent 
propositions are identical: they output the same truth-​value for any 
given world as input, and so are the same function. In particular, 
there is only one necessary proposition and only one impossible 
proposition. If you know one necessary truth, you know them all.

For the sake of an example, read ‘god’ in a strong sense, on which 
being a god is a necessary property: whatever has it in a possible 
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world has it in any other possible world too (it may also entail other 
standard attributes, such as omniscience, omnipotence, omnipres-
ence, omnibenevolence, and eternity; for present purposes we omit 
ineffability, since it might cause distinctively semantic problems). 
So, it is either necessary or impossible that there is a god. If it is 
necessary, the proposition that there is a god is just the proposition 
that all cats are cats. If it is impossible, the proposition that there is 
a god is just the proposition that some cats are not cats. So, on this 
view, when atheists argue with theists, the two propositions in dis-
pute are that all cats are cats and that some cats are not cats, one way 
round or the other. Isn’t such a dispute a waste of time? The moral 
seems to be: insofar as metaphysics concerns the non-​contingent, 
intensionalism trivializes metaphysics.

Unlike empiricist and logical positivist critiques of metaphysics, 
the argument from intensionalism has no epistemological prem-
ises, and its conclusion is not distinctively epistemological; the 
argument is just semantic. Nevertheless, it reaches a similar con-
clusion: there is nothing non-​trivial for metaphysical claims to 
mean. Such arguments have had significant influence. They can 
be traced back to Wittgenstein’s Tractatus Logico-​Philosophicus, 
where ultimately every declarative sentence is to be analysed as a 
truth-​function of atomic sentences expressing simple, mutually in-
dependent states of affairs. If it is true on every assignment of truth-​
values to those atomic sentences, it is merely tautologous. If it is 
false on every assignment, it is merely contradictory. If it is true on 
some assignments and false on others, it is merely contingent. This 
taxonomy leaves nowhere for metaphysics to hide.

A conception of impossibilities as all trivially false may explain the 
claim, widespread even amongst contemporary Wittgensteinians, 
that it is meaningless to assert an impossibility. In contemporary 
philosophy, Robert Stalnaker has been a leader in pressing the rad-
ical consequences of intensionalism, though with a scaffolding of 
possible worlds rather than simple, mutually independent states 
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of affairs (1984, 1999).3 Such intensionalist sympathies can also be 
found in the works of David Lewis (1970, 1996) and, in less com-
mitted form, Saul Kripke (1979), despite their major contributions 
to metaphysics. More recently, Eli Hirsch (2021) has extended his 
nuanced semantic critique of (some) metaphysics by connecting 
it with the kinds of coarse-​grained, worldly, semantics, including 
intensionalism, which at first sight look friendly to out-​and-​out 
metaphysics.

Of course, intensionalist trivialization threatens more than meta-
physics. It concerns any inquiry into the non-​contingent. Logic and 
mathematics are salient examples. They can hardly be dismissed as 
trivial. If the proof of Fermat’s Last Theorem was just a proof that 
all cats are cats, why did it take centuries to find? Curiously, many 
philosophers find less difficulty in convincing themselves that logic 
and mathematics are somehow purely formal, not really concerned 
with how the world is, so not in need of non-​trivial content. By con-
trast, traditional metaphysics stubbornly enquires into the neces-
sary nature of the world; for it, the threat that only triviality that 
way lies is existential. Indeed, the question ‘Is there a god?’ is not 
easily understood as purely formal.

In what follows, the focus will be on metaphysics, not logic and 
mathematics as such, but the conclusions will apply to the latter 
too, providing a way for them to be as worldly as metaphysics, with 
which they indeed overlap (Williamson 2013a).

5.3  Generalizing the problem

How robust are the trivializing consequences of intensionalism? 
Do they survive motivated generalizations of the intensional 
framework?

	 3	 For an exchange on the Wittgensteinian claim about impossibility, see Marconi 2011 
and Williamson 2011c. For an exchange on Stalnaker’s view see Stalnaker 2011 and 
Williamson 2011b. For a view that combines ideas from Wittgenstein and Stalnaker, see 
Rayo 2013.
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First indications offer metaphysics little hope. For instance, 
many versions of intensional semantics add a parameter for times 
to that for worlds in semantic evaluation, to handle tense. Then 
sentences express the same content if and only if they have the same 
truth-​value at every world-​time pair. But that makes no significant 
difference to the problem. On the operative reading of the word 
‘god’, we may assume, the property of being a god is eternal as well 
as necessary: something is a god at a world and time if and only if it 
is a god at every world and time. Hence either there is a god at every 
world and time or there is a god at no world and time. So, as before, 
‘There is a god’ has the same content as either ‘All cats are cats’ or 
‘Some cats are not cats’.

A more far-​reaching modification of the framework is to work 
with possible situations instead of possible worlds, to handle the lo-
cality of much discourse (for instance, Elbourne 2005). Situations 
are something like world-​fragments. A sentence is neither true nor 
false in situations which include too little to determine its truth-​
value. Presumably, then, sentences express the same content if and 
only if they have the same truth-​value (if any) in every situation. 
But that still makes no crucial difference to the problem. For on the 
operative reading of the word ‘god’, we may assume, something is a 
god in a situation if and only if it is a god in every situation (a form 
of necessary omnipresence). Hence either there is a god in every 
situation or there is a god in no situation. If a situation s has a god in 
it, ‘There is a god’ is true in s. If s has no god in it, there must be no 
god, so ‘There is a god’ is false in s. Thus if ‘All cats are cats’ is true 
and ‘Some cats are not cats’ false in every situation, ‘There is a god’ 
still has the same content as either ‘All cats are cats’ or ‘Some cats are 
not cats’. There is a slight complication: some versions of situation 
semantics may determine no truth-​value for those ‘cat’ sentences in 
situations which exclude some cats. By contrast, ‘There is a god’ is 
true or false in such situations, as just explained. In that case, ‘There 
is a god’ differs in content from both ‘All cats are cats’ and ‘Some 
cats are not cats’. But this technicality will not solve the problem. 
For we can introduce a logically constant sentence ⊥ for absurdity, 
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governed by the stipulation that ⊥ is false, and so its negation ¬⊥ 
true, in each situation. Then ‘There is a god’ has the same content as 
either the trivially false ⊥ or the trivially true ¬⊥.

These radical problems for intensional metaphysics may 
tempt metaphysicians to go hyperintensional. Doing so would be 
bad news for metaphysics, given the methodological problems 
discussed in chapter 3. For now, we can temporarily bracket those 
problems, despite their gravity, in order to see more directly how 
ineffective is the resort to hyperintensionality as a response to the 
threat of semantic trivialization.

Ignoring the warnings of chapter 3.3, one form of 
hyperintensional metaphysics adds impossible worlds to the se-
mantics, understood in an ontologically harmless way as arbitrary 
sets of sentences of the object language. A sentence is evaluated as 
true at such a world if and only if it is a member of that world. To 
individuate content more finely in this framework, we can stipu-
late that sentences express the same content if and only if they are 
true at the same worlds, possible and impossible. Then ‘There is 
a god’ differs in content from any other sentence S, for the simple 
reason that ‘There is a god’ is true at the world {‘There is a god’}, 
while S is not true at that world. But this strategy trivializes same-
ness of content by reducing it to sameness of sentence. For even 
if the words ‘god’ and ‘deity’ are synonyms by normal standards, 
the sentences ‘There is a god’ and ‘There is a deity’ still count as 
differing in content, for the reason just given (let S =​ ‘There is a 
deity’). No such verbal manoeuvre will rescue the ambitions of tra-
ditional metaphysics. Of course, impossible worlds theorists may 
impose semantic constraints on their preferred model, for instance 
one requiring it to treat ‘god’ and ‘deity’ interchangeably, but that is 
just another case of the now familiar move of putting the desired 
outputs of the model into it by hand. Such ad hoc manoeuvres go 
nowhere towards explaining how metaphysical statements could 
express non-​trivial necessary truths.
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Ignoring the warnings of chapter 3.5, a more explanatory-​
looking move is to abandon the identification of sentential contents 
with (perhaps partial) functions from circumstances of evaluation 
to truth-​values, and adopt a more structured conception instead. In 
particular, one might identify the content of a declarative sentence 
with a Russellian proposition, a complex built out of the objects, 
properties, and relations the sentence is about, and structured ac-
cording to the structure of the sentence. For example, the propo-
sition that there is a god might be something like <∃, divinity>, the 
ordered pair of the second-​order property ∃ of being instantiated 
and the first-​order property divinity, of being a god. Then a propo-
sition p is the proposition that there is a god only if p has divinity as 
a constituent.

An immediate concern is that the individuation of Russellian 
propositions is itself hostage to the individuation of properties 
and relations. In particular, suppose that properties are identical 
if and only if they are necessarily coextensive. Then if it is in fact 
impossible to be a god, the property of being a god is necessarily 
coextensive, and so identical, with the property of being a round 
square; thus, the proposition <∃, divinity> is just the proposition  
<∃, round-​squarehood>, and the threat of trivialization returns. So 
far, this is just an isolated case; there is no such elementary argu-
ment on the alternative hypothesis that it is possible to be a god.

However, Russellian propositions in metaphysics face a much 
more general threat of trivialization. We keep ‘There is a god’ as our 
sample sentence of metaphysics, but without exploiting its specific 
details. We introduce a new singular term ‘D’ by stipulating thus:

    If there is a god, ‘D’ names 1.
    If there is no god, ‘D’ names 0.

The stipulation is to be understood as belonging to the 
metasemantics of ‘D’, not to its semantics, in Kripkean terms, to fix 
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the reference of ‘D’, not to give its meaning (Kripke 1980). Thus ‘D’ 
is not to be understood as abbreviating a definite description like 
‘the number n such that either there is a god and n =​ 1 or there is no 
god and n =​ 0’. Rather, ‘D’ is simply a name of a natural number; the 
stipulation specifies which number. Consequently, the Russellian 
proposition semantically expressed by the equation ‘D =​ 1’ has 
none of the complex structure of the definite description, but is 
simply something like <identity, <D, 1>>. Obviously, the sentences 
‘There is a god’ and ‘There is no god’ have the same truth-​values as 
the equations ‘D =​ 1’ and ‘D =​ 0’, respectively. If we want to argue 
about whether there is a god, we can argue about whether D =​ 1; it 
makes no dialectical difference.

Of course, whichever side is wrong about the metaphysics also 
has a false belief about the reference of ‘D’, given that they have been 
introduced to the name by the stipulation above. If there is a god, 
atheists falsely believe that ‘D’ names 0; if there is no god, theists 
falsely believe that ‘D’ names 1. But that does not mean that one side 
or the other misunderstands the name ‘D’. It is like the name ‘Jack 
the Ripper’, introduced by the description ‘whoever committed the 
grisly Whitechapel murders’. Some people may still falsely believe 
the wild theory that Edward VII committed the grisly Whitechapel 
murders, so that Jack the Ripper was Edward VII; familiar with the 
name ‘Jack the Ripper’ in the usual way, they falsely believe that 
it names Edward VII, but they do not thereby misunderstand the 
name ‘Jack the Ripper’.4

On the Russellian view, if there is a god, the sentence ‘D =​ 1’ 
expresses the same proposition as the trivially true sentence ‘1 =​ 1’; 
if there is no god, the sentence ‘D =​ 0’ expresses the same proposi-
tion as the trivially true sentence ‘0 =​ 0’. On intensionalism, the cor-
responding necessary propositions are identical too.

	 4	 For relevant discussion of what counts as understanding, see Williamson 2007: 97–​8 
and the exchange between Stalnaker 2011 and Williamson 2011b. More generally, the 
discussion of analyticity in Williamson 2007 and 2021a support the arguments of this 
section.
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The threat of trivialization has returned in completely general 
form. One could substitute any other sentence for ‘There is a god’ 
in the preceding argument. Nothing here depends even on the non-​
contingency of ‘There is a god’. The argument works in the same 
way if one substitutes ‘There is intelligent life in other galaxies’ for 
‘There is a god’:

    If there is intelligent life in other galaxies, ‘G’ names 1.
    If there is no intelligent life in other galaxies, ‘G’ names 0.

Everything proceeds as with ‘D’. In particular, since ‘G’ is a proper 
name, it is a rigid designator, even though it is contingent whether 
there is intelligent life in other galaxies. Thus, if there is intelli-
gent life in other galaxies, we use ‘G’ to designate 1 even with re-
spect to counterfactual possibilities in which there is no intelligent 
life in other galaxies. Equally, if there is no intelligent life in other 
galaxies, we use ‘G’ to designate 0 even with respect to counterfac-
tual possibilities in which there is intelligent life in other galaxies. 
Thus, we are in an epistemic position to assert both ‘There is in-
telligent life in other galaxies if and only if G =​ 1’ and ‘Either there 
could have been no intelligent life on other planets while G was 1 or 
there could have been intelligent life on other planets while G was 
0’. The biconditional is similar to proposed examples of contingent 
a priori truths (Kripke 1980). If we want to argue about whether 
there is intelligent life in other galaxies, we can argue about whether 
G =​ 1; it makes no dialectical difference. If there is intelligent life in 
other galaxies, the sentence ‘G =​ 1’ expresses the same Russellian 
proposition as the trivially true sentence ‘1 =​ 1’. If there is no intel-
ligent life in other galaxies, the sentence ‘G =​ 0’ expresses the same 
Russellian proposition as the trivially true sentence ‘0 =​ 0’. Again, in 
both cases, the corresponding necessary propositions in the inten-
sional framework are identical too.

Such examples cast doubt on any attempt to interpret the se-
mantic considerations as revealing some pathology of metaphysics, 
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for the question whether there is intelligent life in other galaxies is 
uncontentiously non-​pathological.

Related examples occur quite naturally, with no need of artifi-
cial stipulations. Take the go-​to example of synonymy from pre-
vious chapters, the natural kind terms ‘furze’ and ‘gorse’. As we 
saw there, although they have the same meaning in English, by 
normal standards someone can understand both words without 
recognizing that they co-​refer. On the Russellian approach (if not 
that of the historical Russell), the English sentence ‘Furze is gorse’ 
expresses the Russellian proposition <identity, <furze, gorse>>, 
which just is the obviously true Russellian proposition <identity, 
<furze, furze>>. Yet you could sensibly ask yourself ‘Is furze gorse?’ 
out of simple non-​pathological botanical interest. A similar issue 
arises on a natural implementation of the intensional approach, 
since ‘furze’ and ‘gorse’ are rigid designators of the same genus, so 
‘Furze is gorse’ is true at all possible worlds.5

The problems with ‘D =​ 1’, ‘G =​ 1’, and ‘Furze is gorse’ are not 
specific to a Russellian account of propositions. They are just as 
pressing for versions of truthmaker semantics (chapter 3.4) and 
impossible worlds semantics (chapter 3.3) that respect the key ob-
servation that competent speakers of a language can understand 
synonyms without appreciating their co-​reference.

The evidence so far supports at least two conclusions. First, the 
problem of trivialization is just as hard for hyperintensionalist 
as for intensionalist semantics. Second, the problem is generic; it 
shows nothing distinctive about specific forms of enquiry. In par-
ticular, it shows nothing pathological about metaphysics. Nor does 
it show anything special about logic or mathematics.

	 5	 The semantics works most smoothly with the stipulation that a rigid designator for 
x designates x even with respect to worlds at which x is not concretely present. After all, 
the semantics characterizes how we use words, speaking in our world about actual and 
counterfactual worlds, not how those words would have been used in those counterfac-
tual worlds.
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5.4  The metalinguistic strategy

Some philosophers are still tempted by the idea that the ignorance 
or at least non-​triviality displayed in the cases above is fundamen-
tally semantic, that there are serious obstacles to knowing what the 
relevant words or sentences mean: for instance, it is hard to know 
which numbers the names ‘D’ and ‘G’ designate. 6 This ignorance 
would be of a familiar, unpuzzling kind and pose no threat to the 
favoured semantic framework.

Consider yet again ‘furze’ and ‘gorse’. The obvious line for 
proponents of the metalinguistic strategy is to insist that anyone—​
such as an expert botanist—​with full, non-​deferential under-
standing of both ‘furze’ and ‘gorse’ is in a position to know that they 
co-​refer. Everyone else has at most partial understanding of at least 
one of the two terms. Thus, the problem is fundamentally one of 
semantic ignorance.

Such an account may apply to this particular case, though 
what the ‘full understanding’ might be with which ‘partial under-
standing’ is implicitly contrasted is far from clear. In any case, we 
can vary the example. In one variant, set many centuries ago, the 
shrub in question is rare and grows only in remote places. It has 
been seen only occasionally, but never studied scientifically, and 
no specimens have been observed over extended periods. The term 
‘furze’ was introduced by travellers who saw green bushes with 
yellow flowers, and in practice only bushes in that condition are 
recognized as ‘furze’. Similarly, the term ‘gorse’ was introduced by 
travellers who saw brown bushes with no flowers, and in practice 
only bushes in that condition are recognized as ‘gorse’. Not even 
the best botanists in our community realize that ‘furze’ and ‘gorse’ 

	 6	 The leading defender of intensionalism about content is Robert Stalnaker (1984, 
1999). Since I have engaged in detail with his application of intensionalism to content 
in philosophy elsewhere (Stalnaker 2011, Williamson 2011b), I will not do so here. In 
effect, his approach is a version of the metalinguistic strategy; my concern in this section 
is with the general strategy.

 



Intensional metametaphysics  245

co-​refer; they may regard it as an open question. Nevertheless, de-
spite the community-​wide difference between ‘furze’ and ‘gorse’ in 
associated recognitional capacities, there is no strictly semantic dif-
ference between the two words. They are both simply natural kind 
terms for what is in fact the very same natural kind. In that sense, 
they are synonyms. In these circumstances, a fully non-​deferential 
understanding of both terms does not put one in a position to rec-
ognize their co-​reference. To resolve our ignorance, our primary 
need is to know more botany, not more semantics.

In another variant, everything is like the original case, but 
without deference, since the community does not recognize the 
status of scientific expertise. Instead, natural kind terms are treated 
more as words like ‘if ’ and ‘know’ are actually treated. Although 
some people devote themselves to studying conditionals or knowl-
edge, they play no privileged role in the social practice of using the 
corresponding words, because the community has no tendency 
to defer to them in applying the words. Similarly, in the imagined 
case, even if some people devote themselves to studying shrubs, 
they play no privileged role in the social practice of using the words 
‘furze’ and ‘gorse’, because the community has no tendency to defer 
to them in applying the words. At least for those who have been 
introduced to them ostensively, the ethos in applying them is that 
everyone is entitled to their own opinion. For that large, at least 
minimally competent group, there is no deferential partial under-
standing, because there is no deference to a higher level of com-
petence. ‘Furze’ and ‘gorse’ are still treated as natural kind terms, 
but in an unscientific spirit. Many speakers fully competent by 
communal standards with both terms cannot recognize that they 
co-​refer. Unlike the previous case, there is no community-​wide 
difference between ‘furze’ and ‘gorse’ in associated recognitional 
capacities; such differences obtain only at the level of individual 
speakers. There is also no strictly semantic difference between 
the two words. They are both simply natural kind terms for what 



246  Overfitting and heuristics in philosophy

is in fact the very same natural kind. They are synonyms. In these 
circumstances too, a fully non-​deferential understanding of both 
terms does not always put one in a position to recognize their co-​
reference. To resolve one’s ignorance, one’s primary need is to know 
more botany, not more semantics.

At first sight, the artificially introduced names ‘D’ and ‘G’ look 
more promising as candidates for semantic ignorance. The asso-
ciated stipulation might plausibly be denied by itself to enable one 
to know which number ‘D’ or ‘G’ designates. Currently, someone 
familiar with the stipulation may be uncertain whether ‘D’ co-​
refers with ‘1’ or with ‘0’. But that is because they are uncertain 
whether there is a god: the semantic ignorance seems to depend 
on prior metaphysical ignorance, contrary to the metalinguistic 
strategy. However, proponents of the strategy may respond that 
the relevant semantic ignorance is at the level of the sentence, 
not the singular terms: the underlying uncertainty is as to which 
proposition the sentence ‘There is a god’ expresses. This may seem 
more promising. Semantic ignorance of individual words in the 
sentence would be mere linguistic incompetence, which is an im-
plausible diagnosis of the problems of metaphysics. Of course, the 
word ‘god’ is hardly straightforward, but for present purposes we 
may assume that it has been stipulatively defined in terms of a 
list of attributes. The picture is that we know the semantic values 
of the atomic constituents of the sentence, but cannot work out 
which proposition results from composing them in the rele-
vant way.

Such an account makes more sense for intensional than for 
Russellian propositions. For the latter, if we know that a sentence 
is composed of a constituent expressing the second-​order prop-
erty ∃ predicated of a constituent expressing the first-​order prop-
erty of divinity, we can easily work out that the sentence as a whole 
expresses the Russellian proposition <∃, divinity>: there is no mys-
tery as to which proposition that is, because the notation is already 
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so perspicuous.7 By contrast, if the proposition is a function from 
worlds to truth-​values, but one is uncertain whether it maps all 
worlds to truth or all to falsity, one might well be counted uncer-
tain as to which function the sentence expresses. If sentences are 
individuated syntactically, not semantically, it is contingent which 
proposition a sentence expresses, so the apparent metaphysical un-
certainty has finally been traced to uncertainty about something 
contingent.

However, the proposal does not withstand further scrutiny. Let 
‘S’ abbreviate whichever is false of the quotations ‘There is a god’ 
and ‘There is no god’, so S is the false one of those two sentences. 
Whatever proposition S semantically expresses is impossible. 
Consider a metaphysician uncertain whether S expresses a true 
proposition. Of course, that uncertainty is uninteresting if it results 
from lack of native speaker knowledge of English. We must assume 
our metaphysician to know what the words and modes of compo-
sition in S mean. Thus, we assume that she knows that S has se-
mantic features F, fully characterizing the semantics of S’s atomic 
constituents and modes of composition. Consequently, since our 
metaphysician is rational, she is also uncertain over the conjunc-
tion that S both has F and expresses a true proposition. But the 
conjunction is itself impossible, for since the semantics is composi-
tional, a necessary consequence of the first conjunct (that S has F) is 
that the proposition S expresses is impossible, which is incompat-
ible with the second conjunct. Each conjunct is possible, but they 
are not compossible. Thus, our metaphysician’s uncertainty extends 
to something impossible, contrary to the metalinguistic strategy of 
confining the relevant uncertainty, ignorance, or error to contin-
gent linguistic matters.

	 7	 The notation is perspicuous because <X, Y> =​ <X*, Y*> just when X =​ X* and Y =​ Y*, 
so one can individuate the whole by individuating its constituents. This justifies the 
ordered pair notation, though Russellian propositions need not literally be ordered n-​
tuples. But this fineness of grain also generates the Russell-​Myhill paradox, which makes 
a pure Russellian account inconsistent (see chapter 3.5).
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A back-​up tactic for the metalinguistic strategy is to divide an 
agent’s beliefs into separate subsystems, individually possible but 
jointly incompossible (Stalnaker 1984). However, in the present 
case, separating the metaphysician’s belief that S expresses a truth 
from her belief that S has F misses the depth of the problem. She 
does not have to ignore her understanding of S in order to believe 
that it expresses a truth; she believes that S is true in the light of her 
understanding of S. Positing a cognitive wall between her belief 
that S expresses a truth and her belief that it has the semantics F 
makes no sense of the example.

Although one could develop other ways of implementing the 
metalinguistic strategy, they are all vulnerable to the sort of problem 
just explained (to my knowledge, first pointed out by Kripke in an 
unpublished lecture). Thus, the metalinguistic strategy fails.

5.5  Reconceiving the problem

In order to make progress, what one must take to heart is that 
the underlying problem is not about necessary or impossible 
propositions.8 It is about necessarily equivalent propositions, 
whether they are contingent or not. For instance, the sentences 
‘There is furze in Edinburgh’ and ‘There is gorse in Edinburgh’ 
express the same contingent proposition, on the worldly ap-
proach to semantics under discussion, even though a speaker who 
understands both sentences may be in no position to appreciate 
that they have the same truth-​value.

Of course, this is just a variant on the problem of cognitive signif-
icance, which Frege introduced his distinction between sense and 
reference to solve. Some philosophers may still hope that switching 
to a Fregean framework would help, by building modes of presen-
tation into the semantics. However, chapter 4 explained why the 

	 8	 The approach in this section builds on the proposal in Williamson 2007: 66ff.

 



Intensional metametaphysics  249

Fregean account, despite its initial appeal, does not get to the heart 
of the problem. We need not go over that ground again.

There is also a further concern about the big picture for met-
aphysics, if it needs to be rescued by Fregean semantics. Fregean 
thoughts—​the senses of declarative sentences—​are perspectival in 
a sense in which worldly intensional or Russellian propositions 
are not. A Fregean thought is a mode of presentation of a truth-​
value, presumably to a notional subject. By contrast, functions 
from worlds to truth-​values and structured complexes of objects, 
properties, and relations are normally presentation-​ and subject-​
independent.9 Thus Fregean thoughts seem less apt than such 
worldly propositions for being what is objectively at stake in an out-​
and-​out metaphysical dispute, as traditionally conceived (in a way 
Kantians might describe as pre-​Kantian). For thoughts can differ 
while the relevant non-​presentational objects, properties and re-
lations stay the same. In such cases, one might think, what is ob-
jectively at stake stays the same, while Fregean thoughts vary, so 
what is objectively at stake is no Fregean thought. Of course, Frege 
himself did not treat mathematics as lacking in objectivity; his ap-
proach was explicitly, indeed prototypically, anti-​psychologistic. 
The commitments inherent in a Fregean semantic framework are 
unclear. Nevertheless, those engaged in a dispute over what they 
understand as a purely objective metaphysical question may be sus-
picious of treating what is at stake as a Fregean thought.

In any case, the moral to draw from ‘furze’ and ‘gorse’ and sim-
ilar cases is not that semantic properties are Fregean. It is that cog-
nitive significance does not supervene on semantic properties. At 
both the individual and the community levels, two sentences may 
have all the same semantic properties, yet differ in cognitive sig-
nificance. Tracking cognitive significance is not just a semantic 

	 9	 David Lewis (1979) turned the intensional framework perspectival by reworking it 
in terms of centred worlds, with a distinguished agent and time, although he did not 
build in other aspects of modes of presentation. For criticism of such hybrid approaches, 
see Cappelen and Dever 2013 and Magidor 2015.



250  Overfitting and heuristics in philosophy

exercise. Cognitive significance often depends on form as well as 
content. More specifically, for inquiries where the primary me-
dium of expression is linguistic, as in logic, mathematics, and met-
aphysics, cognitive significance typically depends on the linguistic 
form in which content is semantically expressed in the given con-
text, not just on the content itself. To track cognitive significance, 
we must track the words and sentences in play, not just the contents 
themselves. In chapter 4’s terminology, we can distinguish between 
believing the proposition that furze is gorse under the guise of the 
sentence ‘Furze is gorse’ and believing the same proposition under 
the guise of the sentence ‘Furze is furze’. Similarly, we can distin-
guish between believing the proposition that 172 =​ 289 under the 
guise of the equation ‘172 =​ 289’ and believing it under the guise of 
the equation ‘289 =​ 289’ or ‘0 =​ 0’, and between believing that there 
is a god under the guise of the sentence ‘There is a god’, believing it 
under the guise of the equation ‘D =​ 1’, and believing it under the 
guise of the equation ‘1 =​ 1’ or ‘0 =​ 1’ (depending on its truth-​value).

By using linguistic guises to track cognitive significance, we lib-
erate semantics itself from pressure to make cognitive distinctions 
it is ill-​suited to make; we thereby avoid distorting the semantic 
framework. Even the quasi-​syntactic structure of Russellian 
propositions arguably reflects such inappropriate pressure on the 
semantics, by contrast with a purely intensional approach (Salmón 
1986 invokes linguistic guises but works within a broadly Russellian 
framework). Just as we should not project the difference between 
‘furze’ and ‘gorse’ onto their worldly semantic values, so we should 
not project differences in syntactic structure between sentences 
onto their worldly semantic values.

In short, linguistic guises are not what we think, and not nor-
mally what we think of; they are what we think with, when we think 
in words. Similarly, in speech, when you make an assertion, a guise 
is not what you assert, and not normally what you assert it of; it is 
more like what you assert it with (though the hearer may receive it 
under a different guise). We must keep track of linguistic or, more 
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generally, representational differences, without confusing them 
with differences at the level of reference or content.

Often, as seen in chapter 4, more than the linguistic expression 
type must be put into the guise to capture cognitive significance. 
This is clear for demonstratives: in the same context, someone may 
wonder ‘Is that gull that gull?’, where the first occurrence of ‘that 
gull’ refers to a seagull as she sees it in the distance, while the second 
refers to the same bird as she hears its cry. Kripke’s case of someone 
who does not realize that the politician Paderewski and the pianist 
Paderewski are the same man also calls for such further differen-
tiation of guises. Since full guises are not normally what need to 
be communicated, individuating them very finely carries little cost. 
Nor need guises always include something linguistic: the guise of 
a spatial thought might be more like a picture, seen or imagined.10 
As also seen in chapter 4, this separation of content from guise 
is not transparent to normal language-​users in producing and 
comprehending ascriptions of propositional attitudes.

In any case, we can provisionally use the approach of ascribing 
acceptance or rejection of coarse-​grained intensional propositions 
under guises to track what is going on in enquiries into non-​
contingent matters, such as logic, mathematics, and metaphysics. 
In those enquiries, propositions usually come under sentential 
guises, but not always: in geometry, for example, a proposition 
may come under a diagrammatic guise. The trap to avoid is that of 
taking the need for tracking sentential guises to show something 
distinctive about those fields—​for instance, that they are somehow 
partly linguistic inquiries in some sense in which more ‘empirical’ 
inquiries are not.

Admittedly, fields may differ in how far we can use differences 
in proposition expressed as convenient proxies for cognitive 
differences between sentences—​doing so works much better in 

	 10	 What sort of Russellian proposition would correspond to an impressionist land-
scape painting?
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history than it does in mathematics—​but in principle the two levels 
are never equivalent, and in practice the inequivalence will some-
times obtrude in every field, though more frequently in some than 
in others. For example, in ancient history, doubt is not uncommon 
as to whether the same name on different tablets or inscriptions 
refers to one person or two. Again, there is a practical difference 
between knowing how many tiles are needed to cover the floor 
under the guise of the sentence ‘172 tiles are needed’ and knowing it 
under the guise of the sentence ‘289 tiles are needed’; the necessity 
of mathematical truths is not the issue.

Another way to see that the problem is not specific to non-​
contingent propositions is to consider an object-​language with a 
rigidifying modal operator, ‘actually’. On the intended reading, for 
any declarative sentence ‘P’ of the object-​language, ‘Actually P’ is 
true at a world w if and only if ‘P’ is true at the actual world. Thus ‘P 
if and only if actually P’ is guaranteed to be true at the actual world, 
so you can cheaply know the biconditional. But, if ‘P’ expresses 
a truth, whether contingent or non-​contingent, ‘Actually P’ (as 
uttered in your world) is true at every world, so the biconditional 
is necessarily equivalent to ‘P’, so you know something necessarily 
equivalent to ‘P’. Similarly, if ‘P’ expresses a falsehood, whether con-
tingent or non-​contingent, ‘Actually P’ (as uttered in your world) is 
false at every world, so the biconditional is necessarily equivalent 
to ‘Not P’, so you know something necessarily equivalent to ‘Not P’. 
For an intensionalist, that is uncomfortably close to omniscience on 
the cheap (see Hawthorne and Yli-​Vakkuri 2022 for more details).

One response is that, although you know the biconditional sen-
tence to express a true proposition, you do not know which prop-
osition it expresses (the proposition that P or the proposition that 
not P). However, as the previous section explained, the metalin-
guistic strategy does not in general provide an effective defence of 
intensionalism. In the present case, once you understand ‘P’ and 
the relevant logical constants, the biconditional ‘P if and only if ac-
tually P’ is easy to understand. In the relevant sense, knowing which 
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proposition a given sentence expresses is not a matter of being able 
to enumerate the worlds at which it is true, since we are unable to do 
that for the simplest, most everyday true sentences. The claim that 
you do not know which proposition the biconditional expresses is 
just too unclear to be of any help.

A more effective strategy is to invoke guises and distinguish be-
tween knowing a true proposition under the guise ‘P’ (or under the 
guise ‘Not P’) and knowing the same true proposition under the 
guise ‘P if and only if actually P’. Although we saw in chapter 4.10 
and 4.11 some limitations of the guise-​relative strategy, some cases 
call out for it, and the case with ‘actually’ was artificially designed 
for exactly that purpose. Just about any scientific model is vulner-
able to such tricks. They reveal limitations of the model, but that 
is not to say that they justify its abandonment. In particular, the 
strategy of relativizing attitudes to linguistic guises is well-​suited 
to describing inquiry in metaphysics, logic, and mathematics, not 
because they concern non-​contingent matters but because their 
principal medium is a shared language, typically written, which 
facilitates the use of linguistic types as cognitive guises.

Naturally, the envisaged separation of semantic content from 
cognitive significance forms a coherent picture only if systematic 
connections link the two levels. Compositional semantics provides 
such connections. Although the semantic structure of a sentence 
is not even roughly similar to any structure intrinsic to the propo-
sition it expresses, the former determines the latter in more or less 
principled ways, described by a compositional semantic theory for 
the language. Even in discourse where the only propositions are the 
necessary truth and its contradictory, a multitude of properties and 
relations are normally in play as the semantic values of predicates. 
Thus, a standard first-​order language for arithmetic can express in-
finitely many distinct monadic properties (intensions) of natural 
numbers. The case of metaphysics is analogous. When things go 
well, we learn how the properties and relations of interest are neces-
sarily interconnected.
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One might still feel puzzled. For when we learn how those 
properties and relations are necessarily interconnected, what we 
learn are necessary truths, which by intensionalist lights are all one. 
Indeed, if metaphysical truths are all necessary, how do we learn 
anything in metaphysics, since presumably we already knew the 
trivial necessary truth before we started doing metaphysics? In re-
sponse, a first point is that calling the necessarily true proposition 
‘trivial’ already confuses the issue, because the distinction between 
‘trivial’ and ‘non-​trivial’, like that between ‘obvious’ and ‘non-​
obvious’, arises primarily at the cognitive level: the trivial is the very 
easily known. The necessarily true proposition is trivial under the 
guise of the equation ‘2 +​ 2 =​ 4’ but highly non-​trivial under the 
guise of a statement of Fermat’s Last Theorem. Similarly, in such 
cases, learning and discovery must themselves be understood with 
respect to guises: mathematicians who already knew the necessary 
truth under one guise came to know it under another. The novelty 
was in the guise, not in the proposition known. Again, the same 
points apply to logic and metaphysics.

But if you know a truth under one guise, why bother to learn it 
under another? That would be a good question if knowledge were 
valued as a miser’s hoard of true propositions. But not even true 
propositions have intrinsic value: the value is in how we are cogni-
tively related to them. We can bear dramatically different cognitive 
relations to the same proposition under different guises. In learning 
an old truth under a new guise, we acquire a potentially valuable 
new cognitive relation to the old truth.

None of this involves a return to the discredited metalinguistic 
view. The latter makes the mistake of trying to get the content to do 
all the cognitive work, forgetting that even a metalinguistic content 
can be presented to the subject under different guises. The point 
is rather that any content is present to a subject at a time only in 
some form or other; that form is its guise. Even physical aspects 
of linguistic form are cognitively significant, because they facil-
itate or impede cognitive manipulation. Mathematicians know 
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this well; metaphysicians would be well-​advised to know it too. As 
Bertrand Russell observed, ‘a good notation has a subtlety and sug-
gestiveness which at times make it seem almost like a live teacher’; 
‘Notational irregularities are often the first sign of philosophical 
errors’ (1922: xix). That is why definitions matter in metaphysics, 
even though they merely abbreviate longer forms of words: a good 
definition makes salient and handy a distinction which cuts at the 
joints. In that respect, even metaphysics is a kind of embodied 
cognition.

5.6  In brief

According to some philosophers, the non-​contingency of met-
aphysics, logic, and mathematics undermines their capacity to 
provide substantive knowledge. That is a disastrously mistaken 
diagnosis of a genuine problem. The misdiagnosis results in dam-
aging pseudo-​cures. The underlying problem is not about necessary 
truth; it is about necessarily equivalent propositions, irrespective 
of their modal status. It is yet another manifestation of the non-​
transparency to thinkers of the contents of their thought. It arises 
eye-​catchingly for intensionalism, but hyperintensional remedies 
mislocate the problem, and harm the patient in other ways. The 
proper cure is to make a radical cut between content and cognitive 
significance. It poses no threat to intensionalism.
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