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Abstract

I discuss Timothy Williamson’s approach to philosophical methodology in Overfitting

and Heuristics in Philosophy, and its consequences for theories of belief, content, and what

is said. I’ll argue that a medium-grained approach to these issues, situated in-between

classical intensionalism and impossible worlds hyperintensionalism, is worth taking se-

riously.

Keywords: Timothy Williamson, Intensionalism, Belief, Same-saying, Truthmaker se-

mantics.

1. Introduction

‘There can never be surprises in logic’, said Wittgenstein (1921–1922: 6.1251), some-

what surprisingly. But philosophy is full of surprises, including the periodic exhuming

of positions largely believed to have been humed (as Dennett’s philosophical lexicon

has it). For decades David Lewis, that arch Humean, reigned as exhumer-in-chief.

But times have changed and the title must now go to Timothy Williamson. Theo-

ries long consigned to the flames have been doused, roused, and rehoused within a

formidable philosophical methodology. It holds that often the simple theory will be

the correct one, its seeming counterexamples being the results of misfiring cognitive

heuristics. Explain these and we explain away the counterexamples. That idea forms

the heart of Overfitting and Heuristics in Philosophy (2024), although it has been evident

since Suppose and Tell (2020).

If that’s right, we philosophers must change tack. We’ve overcomplicated our se-

mantic theorising and neglected the psychological details of cognitive significance. But

is it right? I’ll discuss howWilliamson’s approach applies to philosophical methodol-

ogy in general (Sec. 2) and to the concept of belief in particular (Sec. 3). Williamson

takes aim at ‘fine grained’ hyperintensional semantics, yet the case for such approaches

may be stronger with concepts other than belief (Sec. 4). Hyperintensional theories
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have been developed in terms of impossible worlds, to which Williamson raises spe-

cific objections. And here he may have a point (Sec. 6). But other ‘medium grained’

approaches do better (Sec. 7). Neither too fine nor too coarse; neither under- nor over-

fitting: that is the aim of a granular synthesis.

2. Williamson’s Philosophical Method

Here is a familiar philosophical story. We begin with a simple, intuitive theory of a

concept we want to understand. The simple theory is illuminating and seems to get

the majority of cases right, but soon counterexamples appear. The theory is amended;

more complex counterexamples emerge; the theory is revised again. Clauses and sub-

clauses are added, until the theory looks more like a Victorian legal document. Still,

the work involved in understanding the new formulation, let alone testing whether it

might be true, keeps philosophers in business. No one likes it. But isn’t that just how

philosophy goes?

For Williamson, the process is bad science, resulting in bad philosophy. The at-

tempt to accommodate all or most data points is the fallacy of overfitting. The data

points are our judgements of who knows or believes what, or of what causes or grounds

or determines what. But trying to accommodate all or even most such judgements is a

fool’s game, according to Williamson. His alternative divides the task into two. First,

we draw heavily on the theoretical virtues—simplicity, strength, breadth of applica-

tion—in formulating a theory of the target phenomenon. Second, we try to understand

why our judgements do not always align with the theory. Wemake our judgements by

applying heuristics, rough rules of thumb. Heuristics allow us to produce judgements

quickly and efficiently, at least in typical cases. The cost is that such judgements won’t

be systematic and may even be inconsistent. Then we cannot accommodate them all

and would be foolish to try. The task of philosophy proper is to provide a system-

atic theory of the phenomena. Discovering the heuristics we in fact use to judge the

phenomena is a task for psychology and empirical linguistics. The philosopher may

speculate, but only insofar as is needed to satisfy herself that the judgments which do

not fit her theory can be explained by misfiring heuristics.

A central pillar of the Williamsonian program is strict adherence to classical logic

and possibleworlds semantics, on grounds of theirmaximizing simplicity and strength.

In particular, he supports intensionalism. Terms express functions from possible worlds

to extensions, with the extension of a sentence being a truth-value. Functions from

possibleworlds to truth-values are the characteristic functions of sets of possibleworlds,

which thereby play the theoretical role of the proposition expressed by a sentence.

Williamson illustrates this general philosophical methodology through a number

of cases, including conditionals, grounding, and belief. The natural language condi-

tional ‘if A, C’ is just the material conditional, ¬A∨C. Our heuristic assessment is to

suppose A and ask ourselves whether C (Williamson 2020, 2024). This Ramsey test is

inconsistent and so cannot explain what that conditional means, yet it is nevertheless

plausible that we evaluate everyday cases in just that way.



A Granular Synthesis 3

Second case: we judge truths to be true because of how the world is, rather than

vice versa. Thus, we accept (1) but reject (2):

(1) The proposition that I’m writing is true because I’m writing.

(2) I’m writing because the proposition that I’m writing is true.

However, given intensionalism, the propositions expressed by the sentences flanking

‘because’ are identical and so semantically, both (1) and (2) have the form pRp. A large

body of contemporary metaphysics looks beyond this standard view of propositions.

For Williamson, this is a prime case of overfitting. We judge such cases by applying

the ‘why?’ heuristic: accept ‘A because B’ when you find ‘B’ a good answer to, ‘why

A?’ (Williamson 2024: 146). (Presumably, the semantics of ‘because’ is the simplest

one: ‘A becauseB’ expresses the proposition thatB entailsA.) I shall discuss the case
of belief in Sec. 3.

What are the limits of this methodology? In the familiar story above, I had in

mind analyses of knowledge after 1963, in response to the Gettier problem (Gettier

1963), such as those collected in Pappas and Swain 1978. Epistemologists (Williamson

included, e.g., 2007: Ch. 6) treat Gettier cases as decisive, whereas undergraduates

find them convoluted. Perhaps trying to accommodate them is a case of overfitting

and our reluctance to say that Smith knows is a product of defeasible heuristics. On

this view, the JTB account gives the correct semantics but not the heuristics of ‘knows’.

Weatherson (2003) discusses a similar idea. Williamson (2024: 69) replies that ‘JTB

is not an example of a natural, elegant, explanatory hypothesis’. Maybe not: so why

not simplify even further? Knowledge is simply true belief, under the heuristic that it

must be justified. (I don’t believe that for a minute, although Hetherington (2022)

and Sartwell (1991) seem to.) Or simpler still, with an eye on problems caused by

public announcements and surprise exams (‘A but you don’t know it’): knowing just

is believing, but under a ‘justified truth’ heuristic. No one thinks that, but the slope

down is a little slippery.

Williamson applies his methodology to formal logic as well as philosophical anal-

ysis. Relevant logics (Routley et al. 1982) attempt to keep conclusions relevant to the

premises by giving up principles such as the validity of A → (B → A). But semantics

for the relevant→ are notoriously complex. Attempting to capture relevance is a case

of overfitting for Williamson (2024: 89). Relevance in inference is merely a heuristic.

We might say the same for contemporary logics of truth, which are currently toying

with abandoning the transitivity of entailment (Cobreros et al. 2013, Ripley 2015,

Weir 2005) or else abandoning contraction, the principle that A,A ` C implies A ` C
(Beall and Murzi 2013). Both are radical. Dropping contraction implies that we may

be able to infer bothA andA → B from some assumptions but notB from those same

assumptions. Overfitting! Williamson’s methodology makes it near-certain that we

should stick to classical logic (2024: x, 86, Sec. 2.5).

But then what of the semantics of ‘is true’? Since the usual T-in and T-out rules

trivialize the logic, the semantics cannot satisfy both, and one without the other seems

absurd. If T-in but not T-out is valid then the extension of ‘is true’ will be inconsistent,
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containing some sentence A and its negation ¬A. But any entailment of a truth is

true and thus, absurdly, every sentence is true! It is hardly better if T-out but not

T-in is valid, for then there are truths which logically entail non-truths. T-in and T-out

must be mere heuristics. But again, few want to accept that conclusion, for without

them, we have no grasp on what truth is. And indeed, Williamson (1992) has wielded

the T-scheme against the supervaluationist treatment of vague predicates, arguing that

‘without a disquotational schema, it is doubtful that one has a truth predicate at all’

(1992: 148). I agree, but then we are in a bind. The moral seems to be that the answer

will have to be complex in unwelcome ways. (My own approach to the liar is in Jago

2018: Ch. 9.)

One might even turn Williamson’s methodology on intensionalism itself. Mathe-

matics and the sciences that build upon it need just extensional logic. It was the need

to give semantics for alethic modal operators that provided the impetus for intensional

semantics. But why not take the simpler semantics, on which whatever is true is nec-

essarily so? Of course that’s not how it seems. But such judgements can be explained

by misfiring heuristics: accept that it is possible that A if assuming that A seems con-

sistent to you. We can then treat relational modal logics along with relevant logics as

introducing too many degrees of freedom.

There is already a small step in this direction elsewhere in Williamson’s thought.

For consider the problem of existential generalization in a modal setting. For any a,
it is a logical truth that a = a and hence, by necessitation and classical logic, also

that ∀x�∃yx = y. So assuming no revision to classical logic, everything is necessar-

ily something. Yet in some sense I might not have existed. Williamson takes this to

show that there is a logical sense of existence, expressed by the existential quantifier,

on which my existence (but not my concreteness) is necessary (Williamson 2002).

Nevertheless, my judgement that I may have failed to exist is wrong. Why not the

judgement that I may have failed to write this sentence? Indeed, suppose that author-

ship is essential to the identity of a piece of writing. This paper exists necessarily (in

the logical sense) and so it is (in the same sense) necessary that I wrote these exact

words. So why think anything is contingent?

Similar reasoning puts pressure on the idea that I may have failed to be a concrete

being. Suppose my parents’ identities are essential to mine, in the sense that my iden-

tity is partly determined by theirs. This is usually taken to imply that it is necessary that

I have the parents I have if I exist. But on Williamson’s line, this implies that it is nec-

essary that I have parents and hence necessary that I am a concrete being. Williamson

will understand this to imply only that it is necessary that I have the parents I have if I

am a concrete being. But this hollows out the original principle, for it allows that I have

my identity irrespective of that of my parents. One might even think that there ex-

ist states of affairs, whose existences entail the corresponding truths. Combined with

Williamson’s moderate necessitarianism, these imply full Spinozian necessitarianism,

on which every truth is necessary.

Perhaps the slope to extensionalism is less slippery than it was for the previous

cases. Still, it is not obvious to me why we should take our judgements about modality
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so much more seriously than those about truth or about what we believe, the case to

which I now turn.

3. Williamson on Belief

Belief reports are often taken as making a case for hyperintensional semantics. Wil-

liamson discusses the case in detail (2024: Ch. 4), arguing that appearances are mis-

leading. He considers the case of Penny, who learns the words ‘furze’ and ‘gorse’

without realizing that they refer to the same plant, Ulex, and associating just the for-

mer word with a yellow-flowering bush. So we are tempted to accept:

(3) Penny believes that furze has yellow flowers.

(4) Penny does not believe that gorse has yellow flowers.

Yet furze is gorse and so, if we may substitute co-referring terms, then each report con-

tradicts the other. This issue is often called Frege’s puzzle. It affects a range of theories,

including intensionalism, on which each embedded clause in (3) and (4) expresses the

same set of possible worlds. Frege’s solution (1892) was to posit senses, or modes of pre-

sentation of objects, which act as the referent of the embedded clauses. Since Penny’s

modes of presentation of furze and of gorse differ, Frege can explain the coherence of

accepting both (3) and (4).

Williamson’s view is that we should not take our judgements as indicative of the

correct semantics for ‘believes’ (2024: 191). Belief is a two-place relation between an

agent and a proposition (a set of possible worlds). It is thereby inconsistent to assert

both (3) and (4). What Penny believes of furze she thereby believes of gorse, even

though she would not put it like that. Nevertheless, something like Fregean modes of

presentation play a role in our practise of belief ascription. Williamson invokes guises:

neither sentences nor propositions, but something like mental analogues of words or

sentences (2024: xxii). However, relativization to guises is not a semantic feature. The

truth of (3) is not dependent on the furze guise under which Penny held her belief.

Guises concern cognitive significance, not meaning.

There is a further source of tension between intensionalism and our judgements

about belief. On the most popular worlds-based analysis of belief, Penny’s total belief

state is the set of worlds she considers to be possibilities for how things are (or such that

each is indistinguishable, for her, from actuality). She believes a proposition when it

includes this total belief state. This approach, developed by Hintikka (1962) and then

by Fagin et al. (1995), treats ‘believes’ as a modal operator and is standard in epistemic

logic. It then follows that belief is closed under logical consequence. One is treated

as believing all consequences of whatever one believes, including believing all logical

theorems. Yet the ‘obvious computational and reflective limitations of actual humans

seem to provide innumerable counterexamples to logical omniscience for both knowl-

edge and belief’ Williamson (2024: 99). This is the ‘problem of logical omniscience’

(see, e.g., Stalnaker 1991, 1999).
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One might be an intensionalist about content and yet hold some other account of

the belief relation to propositions (and indeed, Williamson does not commit to the

modal epistemic semantics). But even then, there is strong reason to take belief to be

closed under logical consequence. For if A entails C, then A is logically equivalent to

A ∧ C and thus these propositions are identical, given intensionalism. So to believe

that A is to believe that A ∧ C. But surely one must believe the conjuncts of believed

conjunctions. If so, intentionalism is committed to closure under entailment.

One response treats the possible worlds semantics merely as a useful model:

an intermediary object, which is intended in relevant 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 (Williamson 2024: 94).

Not every feature of the model corresponds to the target phenomenon and so fea-

tures of reality which diverge from the model should not be treated as counterex-

amples. Williamson bemoans ‘wide-spread ignorance and incomprehension of the

model-building methodology amongst philosophers’ (2024: 99). Indeed, when I wrote

my PhD (2002–06), building formal models of knowledge, I often had trouble con-

vincing philosophers that the subject matter is of philosophical interest. One promi-

nent exception is Colyvan (2013), who argues that ‘norms of rationality are in fact

mere idealisations invoked to make life easier’, which are ‘not too different from var-

ious idealisations employed in scientific modelling’ (2013: 1337). This seems close

to Williamson’s view, on which logical omniscience is ‘a legitimate simplification for

modelling purposes’ (2024: 99). Thus real belief (as opposed to modelled-belief), for

Williamson, is not closed under consequence. But as already noted, this is in tension

with intensionalism.

Others have been more bullish about logical omniscience, treating it not as an arte-

fact of the model but as a genuine feature of our rational attitudes. Dennett (1987),

Lewis (1986, 1996), and Stalnaker (1984) each hold that real belief (and knowledge)

is logically closed. For Lewis, it is ‘constitutive of belief’ that ‘people tend to behave in

a way that serves their desires according their beliefs’ (1986: 36) and thus belief, just

as much as behaviour, must obey logic. (That said, Lewis’s views on belief reports are

complex: see Schwarz 2022 for discussion.) Williamson could (and, I will suggest,

should) adopt a similar approach: we are in fact logically omniscient in our attitudes,

although our practise of reporting beliefs, involving guises, will give the contrary ap-

pearance.

A major issue with such accounts is that they render it impossible to have inconsis-

tent beliefs (without trivializing the notion). It is characteristic of belief (unlike knowl-

edge) that it can be false, a fact that should not be affected by the topic of the belief.

Thus we should expect there to be false mathematical, logical, and philosophical be-

liefs, just as much as false beliefs about the weather. Appealing to Lewis’s notion

of instrumental rationality does not help. A competitive chess player will make the

move they believe to be best, even though in fact most moves are not mathematically

ideal. One player—presumably white—always has a mathematically guaranteed win-
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ning strategy at the outset. Are we to say that white made a move other than the one

she believed to be her best?

Intensionalists have developed a number of strategies for dealing with such issues.

Lewis (1982) considers failures of omniscience which are due to a fragmented system

of beliefs, on which ‘the whole system of beliefs never manifested itself all at once’

(Lewis 1982: 436). Similarly, Fagin and Halpern (1988) give a formal model of ‘lo-

cal reasoning’ in terms of multiple ‘frames of mind’, each of which is logically closed,

even though her total belief state is not. This results in a degree of tolerance to contra-

diction and captures a degree of psychological realism. But it cannot help with belief

in impossible contents, such as incorrect mathematical or metaphysical beliefs.

For Stalnaker (1984: 84-5), the explanation is metalinguistic: we may be ignorant

as to what propositions these sentences express. But given what a sentence means, it

could not have expressed a different proposition in the same context. So such cases

are possible for the intensionalist only if the agent in question does not know what the

words in question mean. Yet we do not lose at chess because we don’t understand

the meaning of the pieces or the rules. Our failure is one of computational resources,

not of meaning. All such moves seem no less cases of overfitting than Williamson’s

paradigm examples. The simple semantic account of belief consonant with his overall

approach incorporates logical closure as a feature. It is not possible to believe the

impossible proposition. Logical omniscience is a problem of cognitive significance,

not semantics. That is the position he should hold, given his overall approach. (It is

not the official view: he describes Penny as having contradictory beliefs (Williamson

2024: 206), presumably non-trivially.)

Semantics is not free-floating. Exactly one of (3) and (4) is true (given intension-

alism) and something about Penny’s behaviour must determine which. But her be-

haviour (linguistic and non-linguistic) might give perfectly equal ground for each. She

accepts ‘furze has yellow flowers’ and equally rejects ‘gorse has yellow flowers’. She

classifies Ulex samples under ‘furze’ in the summer, when it flowers, but under ‘gorse’

in winter, when it does not, and so on. The current view must insist that such sym-

metrical cases cannot occur, which seems rather ad hoc.

I’ll turn to a positive suggestion. Given the issues just discussed, it is tempting to

analyse a belief ascription as having the logical form:

(5) Penny is belief-related to proposition p under guise g

The belief relation is ternary, relating the agent both to a proposition and a guise,

which will usually be supplied by the embedded sentence. Salmon (1986) defends a

view along these lines. (An alternative has it that syntactic information is encoded

in the semantic values of terms in general, which can then be exploited in belief or

quotation contexts. Raimondi and Santambrogio (2025) develop such a view.) Yet

as Williamson (2024: 32) notes, such approaches may face an issue with indexicals.

Penny’s belief in

(6) Penny believes that I saw the gorse,
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was not held under a first-person ‘I’-guise: her belief is about me, not her. Perhaps

guises need not be provided by the embedded clause. But it seems that they must be in

the case of (3) and (4): what else could explain why a furze-guise is associated with (3)

but not with (4) other than that the former but not the latter contains the word ‘furze’?

If so, it is harder to see why the ‘I’ in (6) does not invoke a first-person guise.

Even setting such cases aside, we can consistently say,

(7) Penny believes that gorse has yellow flowers, although she wouldn’t put it like

that.

This indicates that Penny doesn’t hold her belief under a gorse-guise, but doesn’t specify

under which guise she does hold the belief. So if we analyse in line with (5), (7) will

be at best semantically incomplete, at worst inconsistent. (Williamson (2024: 48-9)

discusses similar worries.)

My tentative suggestion is that belief reportsmay expressmultiple contents. Itmight

be that the agent is (dyadically) belief-related to a proposition, but also (triadically) to

that proposition under some guise, and perhaps also to that proposition under some

other guise. One such guise might be supplied by the embedded clause, the other by

the sentence the agent herself would use to express her belief. Thus in a context where

Penny sees me looking at gorse, one content expressed by (6) might belief-relate Penny

to the proposition that I saw the gorse under a ‘that guy there’ guise. On an approach

like this, we can articulate systematic semantic rules relating utterances-in-contexts to

contents. Much of the traditional business of semantics can then proceedwithmultiple

contents in parallel. We might build a Montague-style compositional semantics on a

relational rather than the usual functional basis (as Muskens (1989) emphasises).

Multiple-content views (typically of other phenomena) are not new: Bach (1999),

Corazza (2004), Dorr (2011), andNeale (2019) each argue for some variant of the idea.

They differ on whether and how a unique truth-value may be obtained from multiple

contents. Corazza (2004), for example, argues that sentences containing description

names like ‘the Evening Star’ express both directly referential and descriptive contents,

but with only the former contributing to the truth-condition. On Bach’s (1999) view,

by contrast, a process of pragmatic impliciture is needed to arrive at what is asserted,

which goes beyond what is said in providing a unified truth-condition. (Capone (2016)

discusses the linguistic evidence for such views.) Much more needs to be said; but like

Mendelssohn, I’m tempted to say, ‘back to Bach’!

Let us return to whether there is a case for hyperintensionalism to be made from

belief reports. An account which invokes guises (or relations to sentence-like entities)

will likely be compatible with intensionalism. For as Stalnaker (1984: 84-5) is keen to

remind us, there are sets-of-worlds contents about what sentences mean and likewise

of guises. So if some such guise-involving account is plausible, then belief reports

will not provide a strong case for hyperintensionality. Some case remains, however.

Wheneverwe report beliefs aboutmathematics, logic, ormetaphysics, the set of worlds

expressed by the embedded clause will do no real work, which will instead be done

solely by the guise. Yet beliefs about such subject matters are not so different from
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beliefs about contingent matters; and indeed, it is part of Williamson’s overall view

that these subject matters are not semantically special (Sec. 5). Applying that principle

here, I would prefer a theory on which propositions can distinguish between different

necessary beliefs. This is merely a preference. In the next section, I will consider cases

I find more convincing.

4. Cases for Hyperintensionality

The case of belief may not provide a solid argument for a hyperintensional notion of

content, but other cases do better. I shall focus here on cases which are not repre-

sentational, in the way that attitudes like belief are taken to be. As such, it would

be implausible to explain such cases in terms of guises (or as relations to sentences),

which are paradigmatically representational devices. I’ll discuss the cases in this sec-

tion, deferring discussion of what lessons we should draw until Sec. 5.

4.1 Free-Choice Permission

You are permitted to read and think about this paper; so you are permitted to read it.

And if you are permitted to take just a cake or just a biscuit, then you are permitted

to take just a cake. In general, a free choice permission to X ∨ Y implies permission

to X and to Y , as does permission to X ∧ Y . But then permission cannot operate on

intensional contents. For then, from any permission to X, we can infer permission

to X ∨ (X ∧ Y ) and hence permission to Y , for arbitrary Y (Hilpinen 1982). So any

free-choice permission, intensionally individuated, will imply any other.

This is a particularly sharp form of Ross’s paradox (Ross 1944), which is often stated

as a problem for deontic logic. The permission operator P cannot be understood as a

modal operator on the model of ♦ (that is, a quantifier over possible worlds), else PX
would imply P(X ∨ Y ). One might seek to avoid this problem by giving some other

logical analysis of P. But the formulation above is hard to avoid if logically equiva-

lent contents are identical. Ross originally stated the problem in terms of imperatives,

pointing out that ‘close the door!’ does not imply ‘close the door or burn it down!’ It

is of course controversial whether we should talk of implications between imperatives

at all. One reason to think we may is given by conditional imperatives: from ‘if you’re

eligible, cast your vote!’ and ‘you’re eligible’, we seem to be able to infer the (uncon-

ditional) imperative, ‘cast your vote!’ But even if not, there must be some content to

imperative utterances, such that what is commanded or required in such an utterance

does not differ between utterances with the same content. Thus to avoid the problem,

we must distinguish between the contents of imperatives X and X ∧ (X ∨ Y ).

4.2 Counterfactuals

Counterfactual conditionals seem to satisfy Simplification:

A ∨B �→ C ` A �→ C,B �→ C
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but not Antecedent Strengthening:

A �→ C ` A ∧B �→ C

If either Anna or Bec had gone, Cath would have gone. So if Anna had gone, Cath

would have gone. Yet if Ben (who Cath avoids at all costs) had gone with Anna,

Cath would not have gone. Then we have a problem. Substituting (A ∧ B) ∨ A for

the classical equivalent A in the antecedent of a counterfactual, Simplification implies

Antecedent Strengthening (Ellis et al. 1977):

A �→ C

(A ∧B) ∨A �→ C

A ∧B �→ C

Stalnaker (1968) and Lewis (1973) reject Simplification, but the reasoning looks

good. Williamson (2020) by contrast accepts both Simplification andAntecedent Strength-

ening, putting the latter’s perceived failure down to a context switch from premise to

conclusion. (Heim sequences (Heim 1982) provide some linguistic evidence for this

view.) Views that accept Antecedent Strengthening treat counterfactuals as strict (e.g.,

Lowe 1990) or, inWilliamson’s casematerial, conditionals. On the former view, many

counterfactual utterances (e.g., any involving chancy antecedents) will be false, since

the antecedent will not strictly imply the consequent (Hajek 2014). On Williamson’s

view, by contrast, counterfactual truth is highly undemanding: any genuine counter-

factual (i.e., with a counter-to-fact antecedent) will automatically be true. But why

would we care so much about a concept so trivial?

The smoothest route to avoiding this conclusion, by accepting Simplification but

rejecting Antecedent Strengthening, is to disallow the substitution of classical equivalents

in counterfactual antecedents (e.g., Fine 2012a,b). But this move requires a notion of

content more fine-grained than sets of possible worlds.

4.3 Truthlikeness

One theory may be closer to the truth than another, or more truthlike, even when it is

not completely true. Relativistic physics is more truthlike thanNewtonian physics, but

future physical theories will (hopefully!) be more truthlike still. The classical account

of truthlikeness, due to Popper (1963), divides a theory T into its true content, T+, and

its false content, T−. It then says that theory T2 is at least as truthlike as T1, T1 ≤v T2,

when T+
1 ⊆ T+

2 and T−
2 ⊆ T−

1 , and it is strictly more truthlike than T1, T1 <v T2

when either of the inclusions is proper. But as Miller (1974, 1975, 1976) has shown,

the formulation is problematic given the usual assumption that theories are classically

closed. For suppose that T1 ≤v T2 and that T2 contains some falsehood A. Then for

any trueB ∈ T+
2 ,A∧B is false and given closureA∧B ∈ T2, henceA∧B ∈ T−

2 . But

T1 ≤v T2 implies T−
2 ⊆ T−

1 ⊆ T1 and hence A ∧ B ∈ T1. Thus by classical closure,

B ∈ T1 and (since B is true) B ∈ T+
1 . Since B was arbitrary, this implies T+

2 ⊆ T+
1 .

But T+
1 ⊆ T+

2 by assumption and so T+
2 = T+

1 . Similarly, consider any C ∈ T−
1 .
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Then the material conditional A ⊃ C is true and implied by C ∈ T1, which implies

T−
1 ⊆ T−

2 . But given the assumption that T−
2 ⊆ T−

1 , this implies T−
2 = T−

1 . But then

T2 ≤v T1 whenever T1 ≤v T2, for any T2 which contains at least one falsehood. Thus

no false classically closed theory can be more truthlike than any other!

In response, wemight adopt a completely different notion of truthlikeness, as inNi-

iniluoto 1977. These proposals get increasingly complex (Oddie and Cevolani 2022).

Or we might abandon the notion altogether. But a less radical option is to operate

with a notion of theory which is not classically closed. An arbitrary set of sentences

will not do, for such approaches are highly sensitive to our choice of primitive pred-

icates (Miller 1976). What is needed is a notion of semantic content which is not

classically closed. But any theory deserving the name must be closed under conjunc-

tions and so the contents in question cannot be intensionally individuated. For if a

theory T classically entails B, then T is classically equivalent to T ∧ B and so will

contain B.

4.4 Concepts as Abilities

There is a sense in which to possess a concept is to be able to draw certain distinctions

in the world:

To possess a concept is to have an ability to cut logical space in a certain way, to dis-

tinguish possibilities in terms of the sorts of things that answer to the concept (Yalcin

2018: 36).

One may possess the concept ophthalmologist, without knowledge of the word ‘oph-

thalmologist’, in virtue of one’s ability to distinguish those doctors who specialise in

treating eyes.

Yet the ability to distinguish F s is just the ability to distinguish F ∧ (F ∨G)s, since
necessarily, these are the same individuals. But clearly, the ability to distinguish F s
does not imply the ability to distinguish F ∨ Gs. Someone who cannot distinguish

Gs at all will be bad at distinguishing F ∨ Gs when the Gs are prevalent. So on this

otherwise plausible analysis, conceptual ability with a concept F ∧G does not imply

conceptual ability with G. That does not seem so plausible. The problem deepens if

we wish to treat competence with a concept as being necessary for knowledge or belief

involving that concept, for this will imply that it is possible to know that something is

an F ∧G without knowing it to be a G. We surely want to avoid results like this.

4.5 Scepticism

The sceptic argues that you cannot know whether you’re a brain an a vat and, as a

consequence, you cannot know whether you’re reading this article. The issue here is

not the same as in the problem of logical omniscience, which is largely a problem of

insufficient resources. One is in a position to derive logical or mathematical conse-

quences of one’s knowledge, even if this is practically impossible. But one is not in a

position to know that one is not a brain in a vat, according to the sceptic.
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The stock responses are dogmatism (we knew all along that we are not brains in

vats), radical scepticism, or some contextual variation between those two options. If we

compare this paradox to that of the sorites, these options correspond to holding that no

one is bald or that everyone is bald (or some contextual variation between the two ex-

tremes). But such responses would be as theoretically unwarranted as they are patently

absurd. What we should say in the case of the sorites is that the tolerance premises are

false, and what is to be explained philosophically is the persistent appearance of their

truth. I believe the situation is similar in the case of external world scepticism. Epis-

temic closure is false, and the theoretical challenge is to explain why it nevertheless

appears true. The challenge is greater in the epistemic case, for there we also need to

provide a philosophical notion of knowledge on which closure fails. The alternative is

to deny that the propositions involved in everyday knowledge support closure under

known implication. (This is the analogue of denying tolerance conditionals in sorites

cases.) I know where my bike is, but I don’t know it hasn’t just now been stolen by

sophisticated campus bike thieves: how could I?

Tracking theories (Nozick 1981) attempt to capture this phenomena. Yet they are

rather unfashionable, since tracking a conjunction A ∧ B doesn’t guarantee tracking

A, whereas one cannot know that A ∧B without knowing that A. But the same goes

for safety theories: they generate the same logic, on which K(A ∧ B) does not entail
KA (Holliday 2015). Yablo (2014) suggests a solution in the former case: to know a

proposition, one must track its conjuncts. But this requires a notion of ‘conjunction’

which is not simply an arbitrary entailment of the proposition, as it is on the possible

worlds account. My claim here is not that an adequate response to scepticism requires

a fine-grained notion of content. Rather, I do not want to rule out such approaches

before they have been properly investigated. To do so requires that we take hyperin-

tensional notions of content seriously.

5. What we Say when we Philosophise

When Wittgenstein turned his own account of meaning on itself in the Tractaus, he

found it sinnlos, meaningless. ‘Throw away the ladder’, he said, rather unhelpfully.

What does the Williamsonian analysis say of itself? On meaning, Williamson is less

stringent than Wittgenstein: necessary truths and falsehoods, such as those of meta-

physics, can bemeaningful. Nevertheless, if he’s correct, then his theory says only that

1 + 1 = 2 and we already know all it says. (And if he’s wrong, then we already know

this.) More generally, there are but two things we may say in mathematics, logic, and

metaphysics: the necessary truth, W , which we already know, and the necessarily

falsehood, ∅ (which can’t be known).
Williamson’s response is that we must ‘make a radical cut between content and

cognitive significance’ (2024: 255), the latter understood in terms of guises. The value

in such areas of thought is provided not by the propositions expressed or by standing

in the knowing relation to them, but rather by the guises with which we entertainW :

Learning and discovery must themselves be understood with respect to guises: mathe-

maticians who already knew the necessary truth under one guise came to know it un-
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der another. The novelty was in the guise, not in the proposition known (Williamson

2024: 254).

OnWilliamson’s view, mathematics, logic, andmetaphysics are not special cases. The

issue is the familiar one of necessarily equivalent propositions, which may be known

under different guises. It is an instance Frege’s puzzle.

There seems to be more to say in these areas. Clearly, we can say the same thing

as one another in different ways. When Russell communicated his paradox to Frege

in 1902, he talked of ‘the predicate of being a predicate that cannot be predicated of

itself’ Russell (1902–1967: 125), but what he communicated to Frege is that not every

concept can have an extension. More prosaically,

If someone wants to say the same today as he expressed yesterday using the word ‘to-

day’, he must replace this word with ‘yesterday’. […] The case is the same with words

like ‘here’ and ‘there’ (Frege 1956: 296).

Yesterday, Anna said it will be sunny today, although that’s not how she put it.

That this report is coherent shows that what is said in an utterance is not individuated

directly by the sentence or guise involved. The case of indexicals shows that the con-

cept of what is said is directly responsive to semantic content, not character. We may

also say the same thing with different context-insensitive utterances, such as with the

pair A ∧ B and B ∧ A. More generally, the order of presentation of conjuncts and

disjuncts is irrelevant to what is thereby said. (Briggs and Jago 2012 is an introduction

to philosophical issues surrounding the notion of same-saying.)

The simplest analysis is that what is said is (or is individuated by) the proposition

expressed (although see Rabern 2012 for discussion). If that is so and there are at

least three things to say in metaphysics, then intensionalism cannot be correct. Note

that it does not help to identify what is said with a possible worlds proposition under

a guise, for guises will draw too many same-saying distinctions in both indexical and

logical cases. We can say the same thing in different ways, under different guises.

The Williamsonian resources are either too coarse or too fine-grained to capture the

notion.

Which, of the usual logical equivalence principles, are appropriate to a notion of

same-saying? (I call this the logical same-saying issue in Jago 2018.) The following (with

‘≡ss’ expressing same-saying equivalence) seem plausible:

Commutativity: A ∧B ≡ss B ∧A
A ∨B ≡ss B ∨A

Associativity: A ∧ (B ∧ C) ≡ss (A ∧B) ∧ C
A ∨ (B ∨ C) ≡ss (A ∨B) ∨ C

Distributivity: A ∧ (B ∨ C) ≡ss (A ∧B) ∨ (A ∧ C)
A ∨ (B ∧ C) ≡ss (A ∨B) ∧ (A ∨ C)
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Idempotence: A ∧A ≡ss A
A ∨A ≡ss A

De Morgan: ¬(A ∧B) ≡ss ¬A ∨ ¬B
¬(A ∨B) ≡ss ¬A ∧ ¬B

Double negation: ¬¬A ≡ss A

What each of these principles have in common is exact variable sharing: anyA,B,C
appearing on one side must also appear on the other. And indeed, the absorption equiv-

alences, which lack exact variable sharing, seem to fail of same-saying:

A 6≡ss A ∨ (A ∧B) A 6≡ss A ∧ (A ∨B)

I am not suggesting, by talking of ‘variable sharing’, that same-saying is a syntactic

notion. Rather, the notion of content appropriate for what is said in an utterance

should be ofmedium grain, intermediate between coarse-grained sets of possibleworlds,

on the one hand, and fine-grained guises (or Russellian propositions) on the other. One

way to achieve such a notion is to take equivalence classes of guises (or perhaps, to

accommodate Frege’s ‘today’ example, of guises-in-contexts). However, an adequate

notion of content should explain why the equivalences that hold of it do so, rather than

merely stipulating them. The equivalence-class option smacks of writing in by hand

the results we wish to obtain.

Notions of content that satisfy these principles (without their being written in by

hand) whilst lacking absorption are hard to come by. One option is to pair standard

contents (perhaps, sets of possible worlds) with topics. The latter may be understood

as partitions on worlds, as in Lewis 1988 and Yablo 2014, or they may be taken as

primitive, as in Berto 2018. The effect is that classical equivalences are preserved

so long as there is no change in topic (as there may be if a new content-variable is

introduced). I shall discuss a (to my mind) better approach in Sec. 7.

Beforemoving on, supposeWilliamson is right: nearly all the theoretical interest in

reasoning about such topics occurs at the level of guises. Then we can hardly avoid the

conclusion that guises themselves are highly interesting objects of study. We should

like to know about their nature and, in particular, about their logical behaviour. When

one participant expresses some proposition under guide g1 and another under guise

g2, under what conditions are they saying the same thing, or genuinely disagreeing?

As we have seen, the answer cannot be simply that the guises are identical, or that

they express the same set of worlds. There are interesting logical (or logical-adjacent)

relations between distinct guises. What explains this? Perhaps guisantics will take off

as a topic in its own right. There’ll be debates about the semantics-guisantics interface;

some will claim ‘guisantic intrusion’ into semantics proper. Some might even claim

that guisantics is really just part of semantics. The Williamsonsonian views this as

over-fitting. But even so, this is not a licence to skip the hard work of discovering the

(logical or psychological) relationships that govern guise-behaviour.
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6. Impossible Worlds and Compositionality

There are two main cases against impossible worlds semantics. The first is that it lacks

predictive power. The second is that it is not compositional. I’ve come to agree with

the first complaint and, since my book on impossible worlds (Jago 2014), I’ve become

less enamoured of them. The problem in essence is this. We posit impossible worlds to

make distinctions which classical semantics does not draw. But for any given logical

system, there seem to be applications requiring finer distinctions still. We might adopt

a comprehension principle to the effect that, if it is impossible thatA (or thatAwithout

B) then there is a world which represents that A (without B). The former is often

called Nolan’s Principle (Nolan 1997); the latter Priest’s Principle (Priest 2005; see Berto

and Jago 2019 for discussion). Such worlds will have the granularity of sentences

(or of sequents 〈X,Y 〉) and we might as well work with arbitrary sets of sentences (or

pairs thereof). The resulting ‘logic’ is trivial, in that there are no entailments beyond

identity, A ` A. If we have no logic, we have no testable predictions. We have lost

sight of what a theory is for.

My response in The Impossible (2014) was that we can always recover more useful

notions of content from sets of such worlds. We can, when needed, restrict contents

to just the possible worlds, with genuine entailment understood accordingly. For an

application that requires such-and-such logical connections between worlds, we can

restrict contents to just those worlds (or take equivalence classes under the appropriate

notion of equivalence). I’m no longer happy with that line. It requires us to write in

by hand what we want to get out in a particular application. That is at best a severe

theoretical vice; I suspect it means, in practise, that we will not have useful models at

all.

The forgoing is my own reason for dissatisfaction with impossible worlds. A very

different objection is that from compositionality:

Compositionality is central to explaining language users’ ability to understand unfamil-

iar sentences composed of familiar words. But impossible worlds ‘semantics’ sacrifices

compositionality (Williamson 2024: 121-2).

Compositionality is usually taken to require a certain kind of functionality in the se-

mantics. The content of a complex sentence should be a function of the contents of

its constituents and the way they are arranged. And this in turn is often taken so im-

ply a kind of uniformity in the way terms are analysed. In classical semantics, the

modal operator � is taken as a quantifier over worlds. In Kripke’s semantics for the

non-normal modal system S2, by contrast, �A is always false relative to impossible

worlds. In semantics for S0.5, both �A and ♦A are assigned arbitrary values rela-

tive to impossible worlds. Both approaches lack a uniform treatment of �. But the
S2 semantics is compositional in the sense of being semantically functional. Since

�A is false at all impossible worlds, we can calculate its truth-set |�A| from |A| as
{w | w is a possible world & fw ⊆ |A|}, for f the alethic accessibility function. So

the functionality requirement is weaker than the uniformity requirement. Uniformity

is desirable but it isn’t required by compositionality. (I’ll return to this point below.)
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There is also a sense in which full semantic functionality isn’t required by compo-

sitionality, understood as Williamson understands it as a constraint on our potential

understanding of unboundedly many sentences. Consider a simplistic analysis of be-

lief reports, on which (3) relates Penny to the sentence ‘furze has yellow flowers’. That

analysis is not semantically functional. But we can nevertheless explain how one un-

derstands (3) in terms of (i) a prior compositional understanding of ‘furze has yellow

flowers’, together with the fact that (ii) the hearer grasps that the content of (3) in-

volves that very sentence. This kind of explanation is presumably required anyway

for the analysis of mixed quotation. If I tell you that Penny said that quotation is ‘re-

ally weird’, you come to understand both what she said and (in part) how she said it.

A sentence-relation view is not a good analysis of belief reports. What it shows is that

we can explain a hearer’s understanding of an utterance even when the analysis of its

content is not semantically functional. (Priest (2024) argues on independent grounds

that compositionality is a stronger requirement than learnability for a language. On

his view, what is required is that the semantics be recursively enumerable.)

This is not a general ‘get out of jail free’ card for non-compositional theories. Non-

compositional elements must be understood in terms of a compositional procedure

elsewhere in the theory. So does this offer any help to impossible worlds theories?

Perhaps. For given any assignment of hyperintensions to terms, one may always re-

cover the associated intensions and thus determine intensional content in the standard

compositional way. If one can recover the fact that ‘furze has yellow flowers’ (or

its impossible worlds content) is the relevant embedded sentence from the impossible

worlds content of (3), then the explanation of the hearer’s understanding of (3) will go

through.

So compositionality, understood as a requirement on understanding, does not pro-

vide as damaging an objection as Williamson claims. The objection that does stick is

that impossible worlds semantics is not semantically functional and so is not uniform.

Just how heavy is this cost? We might take compositionality as a requirement not on

understanding but on natural language itself, to the effect that ‘sentences formed by

grammatical recombination are meaningful’ (Pagin andWesterståhl 2010: 267). If so,

this calls out for explanation, and what could explain this but semantic functionality?

Yet it is not so clear that grammaticality does ensure meaning. Chomsky (1957) fa-

mously claimed that ‘colorless green ideas sleep furiously’ is meaningless. I’m more

inclined to say that it is meaningful, in that one can respond that there are no such

things (and so all sleep furiously). Still, this seems a shaky assumption on which to

base the supposedly inviolable principle of compositionality. What is certainly true is

that a non-uniform theory fails the simplicity test, other things being equal (and even

when they’re not equal, simplicity will likely tip the scales). But this is not a further

objection: it is a different way to make the previous point that impossible worlds se-

mantics involves more ‘degrees of freedom’ than its possible worlds cousin.
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7. Partial Semantics

Semantics concerns truth relative to some kind of circumstance and content consists

in sets of such circumstances. That much is relatively uncontroversial. But what are

the appropriate notions of truth and of circumstance? Here is an idea I find powerful

on purely structural grounds. One content can be part of another, and this may be

understood in terms of the circumstances that constitute those contents standing in

appropriate parthood relations. Thus the appropriate notion of parthood on content is

not the superset relation, which is simply entailment. Rather, it is a concept that is lifted

up from the circumstances themselves. Circumstances must therefore be understood

in a way that supports non-trivial parthood relations. Possible worlds do not fit this

bill, since no possible world is part of any other. Perhaps they may be proper parts

of impossible worlds, but this is already to assume too much. Start only with the

notion of circumstances structured by a parthood relation. If circumstances are to be

proper parts of others, then some must be partial in the way they support the truth of

sentences. Some circumstances will have nothing to say about the truth or falsity of

some sentences. We thus have a partial answer to one of our initial questions.

What then does a whole circumstance add to the truth of sentences, over and above

that of its parts? In one sense, it should add nothing. We might take this to mean

that it supports the truth of just those sentences supported by some part. But then

the role of parthood may be eliminated in favour of a ‘flat’ arrangement of (possibly

incomplete, possible inconsistent) circumstances. The alternative is to take parthood

on circumstances to interpret inclusion on contents, the paradigm case being of a con-

junctive proposition including both of its conjuncts. Thus we arrive at the idea that

a circumstance supports the truth of a conjunction when its parts support the truth of

the conjuncts. Combining parts into wholes at the level of circumstances corresponds

to conjoining propositions at the level of content. The corresponding notion of truth

is an exact one, in that a circumstance may directly support the truth of a conjunction

but not that of its conjuncts. Intuitively, this case arises when the whole circumstance

now contains some part irrelevant to a conjunct considered on its own, but neverthe-

less relevant to the whole conjunction. Note that we did not begin with this notion of

relevance to the truth. It is something that arose quite naturally from the underlying

notion of parthood on truth-supporting circumstances.

Beginning just with the idea that one content can be part of another, we have ar-

rived in the vicinity of truthmaker semantics (Fine 2016, 2017a, 2017b). Circumstances

are states forming a state-space under a complete parthood relation. States are viewed

as supporting a truth (or falsehood) by making it true (or by making it false). Truth-

makers for conjunctions are fusions (least upper bounds, with respect to parthood) of

truthmakers for the conjuncts. Propositions are sets of states (or pairs of such sets, un-

derstood as the propositions truthmakers and its falsitymakers). One such set is part

of another when each member of the first is a part of some member of the second and

each member of the second has some member of the first as a part (and similarly for

pairs of such sets).
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This approach to content (under reasonable further assumptions) validates the equiv-

alences I took to hold of same-saying in Sec. 5, without validating a fully boolean notion

of equivalence. That is, the contents of sentences standing in the ≡ss relation will be

treated as identical, but not all classically equivalent contents will be identified. In

particular, the content of A will not in general be identical to that of its absorption

equivalents, A ∨ (A ∧ B) or A ∧ (A ∨ B). We may thus adopt the simple analysis of

same-saying: speakers (or their utterances) say the same thing as one another when

the truthmaker propositions they express are identical.

The semantics also handles the issues from Sec. 4 in a very natural way. Since it

rejects the absorption equivalences, it immediately avoids the worries raised for free-

choice permission, simplification for counterfactual antecedents, and concepts as abil-

ities. In the case of truthlikeness, a theory T may be viewed semantically as a con-

junctive proposition (the conjunction of the content of each A ∈ T ) but need not be

classically closed, thus avoiding the objection to truthlikeness. In particular, the false

part T− of a theory T will not be closed under conjunction, for the falsity of a con-

junction A ∧ B is equivalent to the truth of disjunction ¬A ∨ ¬B and, in general,

truthmaker content is not preserved under taking arbitrary disjunctions. For the case

of scepticism, we may (following Yablo 2014) take one to know a proposition when

one tracks each proposition it contains.

Williamson raises a series of objections against truthmaker semantics. One is that

‘true contradictions come very cheap’ (Williamson 2024: 133). For if we are to un-

derstand conjunction as fusion of states, then the fusion of any truthmaker and any

falsitymaker for someA (which may be the very same state) will result in a truthmaker

forA∧¬A. To avoid this consequence, one can impose a condition to the effect that no

such state is a possible state. Williamson objects that this is ad hoc. One Williamson-

inspired response is that we are in the business of building models of meanings which,

like all models, abstract from the facts. In particular, the modelled notion of content in-

cludes more propositions than there are in reality. (Even on the possible worlds view,

there will be propositions which cannot be the content of any finite utterance. Any sys-

tematic view will over-generate from that initial notion.) What such models model is

the interrelationships between such contents. It speaks to certain semantics issues: for

example, contradictory premises will not entail arbitrary conclusions. (Sounds good

to me.) But it remains silent on the deeper metaphysical issue of whether there are in

fact any true contradictions.

Another objection concerns the bilateral notion of content, on which a proposition

comprises a set of truthmakers and a set of falsitymakers:

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 toldmewhat this sentence’s verifiers are,

but you haven’t told me anything about its falsifiers”? That sounds quite unreasonable.

Your teacher has already done enough to enable you to understand the sentence, by nor-

mal linguistic standards. You are not missing half its meaning (Williamson 2024: 13).
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To learn what ‘la neige est blanche’ means, the teacher might indicate its truthmakers

as ‘whatever makes ‘snow is white’ true (and nothing else)’. But here she is explain-

ing its meaning through translation, which hardly makes Williamson’s point. Or she

might indicate its meaning through indicating its truthmaking states (perhaps with

pictures). She will need a good range of examples, to rule out alternative candidate

meanings, such as snow is cold or solid water is white. Yet in parallel cases, it is often

argued that negative as well as positive examples will need to be given (i.e., cases in

which the concept does not apply). In explaining his concept of explication, for ex-

ample, Carnap (1950: 4) discusses the need for ‘examples for uses not now intended’.

There is also psychological data supporting the role of negative examples in concept

acquisition (Tennyson 1973).

Williamson’s objection is directed specifically against bilateral truthmaker seman-

tics. On this approach, negating a content is understood as swapping truthmakers for

falsitymakers and vice versa, which leads to a simple compositional semantics. But it is

not the only compositional treatment of negation available. Randriamahazaka (2025)

proposes a unilateral treatment of negation within truthmaker semantics which (unlike

previous attempts) preserves the double-negation and De Morgan equivalences. On

his analysis, a state s is a truthmaker for ¬A when (i) it is incompatible with all truth-

makers forA and (ii) every non-null part of s is incompatible with some truthmaker of

A (Randriamahazaka 2025: 237). Clause (i) ensures that s contains enough ‘oomph’

to rule out A, whilst clause (ii) ensures that each part of s contributes to that task, thus
keeping irrelevance at bay. (It is this second clause that ensures double-negation elim-

ination.) The resulting ‘Australian’-style account is unilateral and fully compositional

and, although not as simple as the bilateral approach, it is formulated purely in terms

of truthmakers. (It thus has one fewer ‘degree of freedom’, as compared to the bilateral

approach.)

8. Conclusion

In electronic music, granular synthesis is an experimental technique for producing new

and often unexpected sounds. Although you don’t know at the outset what you’ll

get, that isn’t a reason not to experiment. You might end in a mess but equally, you

might discover something unexpectedly wonderful. I’m fond of a similar attitude to

metaphysics and semantics. Even if belief reports do not make a strong case for hy-

perintensionality (Sec. 3), other cases do (Sec. 4, Sec. 5). It was productive to explore

impossible worlds semantics but, on balance, the approach is likely too fine-grained to

deliver testable predictions (Sec. 6). Between contents too coarse and those too fine,

we find truthmaker semantics (Sec. 7), my recommended granular synthesis.
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