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Abstract

Taking a discussion of Soames’s argument to the e�ect that semantic contents cannot

be identi�ed with sets of truth-supporting circumstances as a starting point we develop

a novel semantics for propositional attitude contexts, and more speci�cally for belief-

reports, that implements contextualist ideas within the framework of possible world se-

mantics.

1 Introduction

The semantics of propositional attitude reports have been a testing ground for compositional

semantics ever since Frege’s �rst forays into philosophy of language and semantics. In partic-

ular, several puzzles and arguments related to propositional attitude reports have been used to

argue for more �ne grained individuation of semantic content. For example, to name only two,

the problem of doxastic closure has been used as an argument against identifying semantic

content with a set of possible worlds and Frege’s original puzzle about Hesperus and Phos-

phorus is an argument for identifying semantic content with so-called Fregean propositions

or thoughts. These arguments need to be treated with care, as for any such argument in fa-

vor of a more �ned grained individuation of semantic content, there is a counterargument to

the e�ect that a more �ne grained individuation of semantic content is to be resisted. Fre-

quently, the point of disagreement between theorists is whether speci�c linguistic intuitions

ought to be explained semantically, pragmatically, e.g., in terms of implicatures, or, as argued

by Williamson (2020), by means of heuristics. Notice that all semanticists will need to refer to

pragmatic explanations (and, possibly, heuristics) at some point in explaining their linguistic

intuitions: for example, a theorist who individuates semantic content as interpreted syntax will

presumably have to explain why agents reliably adopt the same kind of attitude to di�ering

semantic contents. Similarly, semanticists need to explain our linguistic intuitions about the

Fregean puzzles if they endorse the view that names are rigid designators or constant individual

concepts. Frequently these types of explanations will invoke pragmatic notions.
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The point we wish to emphasize is that linguistic intuitions need to be carefully examined

and that not all these intuitions, i.e., all lingusitic data needs to be re�ected in our semantic the-

ory. This leads to the problem of over�tting and under�tting of our semantics to the linguistic

data. The idea of over�tting, as recently popularized by Williamson (2020), and applied to se-

mantics amounts to complicating our semantic theory to �t all (shared) linguistic intuitions of

competent speakers (cf. Williamson, 2020, p.265). The underlying worry is that by accommo-

dating all data the semantics has lost its explanatory power: we have added further parameters

to our semantics not for principled reasons but only so we can accommodate the data. In such

a case we are describing the data rather than explaining it. The target of Williamson’s ire are

hyperintensional semantics that adopt �ne grained individuation of semantic content or, alter-

natively, forsake central tenets of formal semantics.

However, as much as there is over�tting there is under�tting, that is, adopting a semantic

theory that fails to explain important pieces of data (cf., e.g., Berto, 2024). Hyperintensionalists

may thus push back against Williamson and hold that his proposed semantics is unsatisfac-

tory for reasons of under�tting, that is, because his favoured semantics does not satisfactorily

explain linguistic data pertaining to, say, propositional attitude reports. It is not an easy task

to adjudicate this matter but ultimately this will depend on the overall package provided by

competing semantics and the strategies provided for explaining contravening linguistic data.

This paper focuses on a particular family of arguments that purport to show that truth-

conditional semantics su�ers from under�tting. By truth-conditional semantics we mean what

Fine (2017b) calls objectual truth-conditional semantics and, more precisely, any form of inexact

truthmaker semantics.
1

The arguments at stake are known as Soames’s argument (cf. Soames,

1987, 2005). According to Soames his arguments show that semantic content cannot be iden-

ti�ed with sets of truth-supporting circumstances, i.e., semantic content cannot be conceived as

sets of possible worlds, situations, or states. This is a striking conclusion which �ies into the

face of much of contemporary work in natural language semantics and which requires careful

examination.

The �rst aim of this paper is to present the argument and to critically discuss the various

options proponents of truth-conditional semantics have to resist Soames’s conclusion. We use

this discussion to highlight the costs of some of these options and tentatively conclude that

neither a pragmatic explanation nor an explanation in terms of heuristics seems promising.

Rather Soames’s arguments needs to be defused semantically. This takes us to the second aim

of the paper, which is a discussion of a semantics for attitude contexts that—building on ideas

from Stern (2021); Goodman and Lederman (2021)—combines possible world semantics with

contextual ideas introduced by Crimmins and Perry (1989). On this semantics the attitudinal

relation, that is, the accessibility relation will be context sensitive, which can be used to block

the counterintuitive conclusion in Soames’s arguments. Interestingly, while these ideas have

been widely discussed, with the exception of Stern (2021); Goodman and Lederman (2021) they

have not been investigated within the context of truth-conditional semantics, that is, possible

1
By truth-conditional semantics we thus understand semantics in which semantic content is explained in terms

of truth and truth conditions. In contrast, semantics that stipulate a primitive notion of meaning (semantic con-

tent/propositon) such as structured proposition based semantics (see, e.g., King, 2007) and derive the truth condi-

tions of a sentence from its meaning are not classi�ed as truth-conditional semantics.
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world semantics (PWS).
2

The second part of the paper is devoted to developing the formal

semantics in some detail and to showing how it blocks Soames’s argument. We end the paper

by discussing the prospects and limitations of the semantics, and by pointing to future work.

2 Soames’s Argument

The label Soames’s argument is usually applied to a series of arguments which, according to

Soames, show that semantic content cannot be sets of truth-supporting circumstances. The

structure of Soames’s arguments is to show that granted some basic assumptions the identi-

�cation of semantic content with sets of truth-supporting circumstances leads to unpalatable

consequences, that is, consequences that should ultimately lead us to reject the identi�cation

of semantic content with sets of truth-supporting circumstances. These basic assumptions are:

Compositionality The semantic content of a sentence is a function from the semantic content

of its parts.

DR/CIC-view of names The referent of a name is the same relative to all truth-supporting

circumstances.
3

Relational analysis Propositional attitude reports express relations between agents and se-

mantic contents.

In addition to these basic assumptions Soames requires at least one more speci�c assumption

regarding the “logic” of the propositional attitude under consideration, that is, for his argument

Soames requires that the attitude distributes over conjunction (DoC):

DoC If an individual i satis�es ‘x V’s that P & Q’ relative to some context c, then i satis�es ‘x

V’s that P’ and ‘x V’s that Q’ relative to c.

DoC allows us to conclude that if, say, ‘Maya believes that snow is white and grass is green’

is true relative to some context c, then “Maya believes that snow is white’ is true relative to c

and so is ‘Maya believes that grass is green’.

Soames argues that if these assumptions are granted, we arrive at an unacceptable conclu-

sion. Then either one of the assumptions must be given up or we need to accept that semantic

content cannot be identi�ed with sets of truth-supporting circumstances. According to Soames

it is the latter. Truth-conditional semantics does not su�ce for determining the semantic con-

tent of a sentence.

It is time to look at the actual argument. Following Soames (1987) we focus on the attitude

verb ‘believe’ (cf. Soames, 1987, p. 42):

1. The ancients believed that ‘Hesperus’ refers to Hesperus and ‘Phosphorus’ refers to Phos-

phorus.

2
Here, we understand possible world semantics in a wide sense and to include versions of situation semantics,

but also semantics in which worlds are allowed to be paracomplete and/or paraconsistent.

3
This means that a name refers directly to its referent or that the associated individual concept is a constant

function that yields the same referent for ever possible world. See, e.g., Abbott (2010) for further discussion.
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2. The ancients believed that ‘Hesperus’ refers to Hesperus and ‘Phosphorus’ refers to Hes-

perus.

3. The ancients believed that ‘Hesperus’ refers to Hesperus and ‘Phosphorus’ refers to Hes-

perus and for some x, ‘Hesperus’ refers to x and ‘Phosphorus’ refers to x.

4. The ancients believed that for some x, ‘Hesperus’ refers to x and ‘Phosphorus’ refers to

x.

The idea is that 1 is uncontroversially true, while 4 is false. Yet, if we accept Composition-
ality, DR/CIC-view, Relational analysis together with DoC, then we are forced to conclude

that 4 is true. This seems unacceptable and thus by modus tollens some assumption needs to

be given up. According to Soames it should be truth-conditional semantics.

Let us go through the reasoning step by step. As mentioned, 1 seems uncontroversially true.

Surely, the ancients believed that ‘Hesperus’ referred to the object they had named ‘Hesperus’

, i.e., Hesperus and similarly for ‘Phosphorus’. But then 1 implies 2 by the DR/CIC-view.

Admittedly, many will already �nd 2 hard to accept. However, Soames thinks that this intuition

needs to be explained pragmatically and that the truth of 2 is just a consequence of direct

reference, which is, according to Soames, a basic semantic fact. The inference from 3 to 4

follows from DoC and Conjunction Elimination. What about 2 to 3?

To illustrate the reasoning let ‘'(ℎ)’ stand for the sentence ‘ ‘Hesperus’ refers to Hesperus

and ‘Phosphorus’ refers to Hesperus’ where ‘h’ is short for ‘Hesperus’.
4

Furthermore, let ‖'(ℎ)‖
stand for the set of truth-supporting circumstances in which ‘'(ℎ)’ is true, ‘bel’ for the belief-

relation and‘a’ for ‘the ancients’.
5

Then 2 can be semantically represented as

(†) a bel ‖'(ℎ)‖.

Now in all truth-supporting circumstances in which '(ℎ) is true there exists an object o, e.g.,

the referent of ‘ℎ’ such that o satis�es '(x). Then given the standard truth conditions for the

existential quanti�er we obtain

‖'(ℎ)‖ ⊆ ‖∃x'‖,
and thus

‖'(ℎ)‖ = ‖'(ℎ)‖ ∩ ‖∃x'‖.6

According to orthodox versions of intensional semantics (see, e.g., Gamut, 1991; Heim and

Kratzer, 1998), but also situation semantics (Kratzer, 2023; Barwise and Perry, 1983), that is,

inexact truthmaker semantics the semantic content of a conjunction is simply the intersection

of the contents of its conjuncts, i.e.,

(⋆) ‖'(ℎ)‖ = ‖'(ℎ)‖ ∩ ‖∃x'‖ = ‖'(ℎ) ∧ ∃x'‖.
4
Accordingly, we take ‘'(p)’ to be the embedded sentence of the attitude report 1.

5
We ignore complication that may arise because of the plural nature of ‘the ancients’.

6
Notice that up to this point the reasoning holds in both exact and inexact truthmaker semantics. For a discussion

of the truth conditions of quanti�ers in exact and inexact truthmaker semantics see, e.g., Fine (2017b) and Picenni

(2023).
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In combination with (†) this yields

a bel ‖'(ℎ) ∧ ∃x'‖,

that is, Line 3 of the argument.

Our above reconstruction shows that the argument will apply to all forms of possible worlds

semantics or inexact truthmaker semantics that meet Soames’s basic assumptions and that for

sentences '1, '2 and any closed term t :

(∧) ‖'1 ∧ '2‖ = ‖'1‖ ∩ ‖'2‖
(∃) ‖'1(t)‖ ⊆ ‖∃x'1(x/t)‖.

If these conditions are met, the argument will apply independently of whether “worlds”, that

is, truth-supporting circumstances are classical, paraconsistent or paracomplete.
7

2.1 Soames argument in exact truthmaker semantics

Conditions (∧) and (∃) are widely accepted by theorists who conceive of contents as sets of

truth-supporting circumstance with one notable exception: in exact truthmaker semantics (∧)
does not hold (cf. Fine, 2017b, for an overview and discussion of exact truthmaker semantics).

As a consequence, (⋆) does not hold in exact truthmakers semantics without special assump-

tions and the reasoning from 2 to 3 in the argument will not go through. In exact truthmaker

semantics a truthmaker is required to be “wholly relevant” for the truth of the sentence. From

an information-theoretic perspective this means that all of the information provided by the

truthmaker (infon) guarantees the truth of the sentence without providing excess information.

In truthmaker semantics the truth conditions for a conjunction, say, p ∧ q is given by:

s ⊩ p ∧ q i� ∃t, u(s = t ⊔ u & t ⊩ p &u ⊩ q),

where s, t and u are truth-supporting circumstances and t ⊔ u forms the fusion of t and u.

These truth conditions only justify interpreting conjunction as set-theoretic intersection if the

following monotonicity principle is assumed: let  be an arbitrary sentence, ≤ partial ordering

relation on the set of truth-supporting circumstances (truthmakers), and s, t truthmakers. Then

(Mon) if s ≤ t & s ⊩  , then t ⊩  .8

However, this principle is precisely what sets exact and inexact truthmaker semantics apart.

It does not hold for exact truthmaker semantics as t might not be ‘wholly relevant’ for the

truth of  . Conjunction cannot be understood as set-theoretic intersection if truth-conditional

7
Sometimes semantics that allow for paraconsistent “worlds” or, more generally, for “worlds” that are deemed

metaphysically impossible are called ‘impossible world semantics’. In this paper we reserve the label ‘impossible

world semantics’ for semantics that allow for worlds, which, by design, are not allowed to contribute to the semantic

content of any sentence, that is, worlds that are not truth-supporting circumstances.

8
Assume (Mon), then every truthmaker of p ∧q is a truthmaker of p and q respectively and so ‖p ∧q‖ ⊆ (‖p‖∩ ‖q‖).

For the converse assume s ∈ ‖p‖ ∩ ‖q‖. Then s = s ⊓ s ∈ ‖p ∧ q‖ by the truth conditions of exact truthmaker semantics.
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semantics is understood in terms of exact truthmaker semantics. Soames’s argument does not

apply in this case.
9

The observation that Soames’s argument does not apply to exact truthmaker semantics

will not come as a surprise to many, since, at least if the consequence relation is assumed to

be that of exact entailment the exact truthmaker theorist will not accept DoC. In the logic of

exact entailment conjunction elimination is not a valid rule of inference (cf., e.g., Fine and Jago,

2019) and, arguably, one should then not expect an agent’s beliefs to be closed under this rule.

However, the key message is that the reason that Soames’s argument does not apply to exact

truthmaker semantics is independent of whether DoC is endorsed. Rather it is due to the fact

that (∧) does not hold for exact truthmaking: Soames argument does not apply even if the exact

truthmaker semanticist endorses DoC.

2.2 A Variation on Soames

From the perspective of the exact truthmaker theorist Soames’s argument falls short of showing

that semantic content cannot be sets of truth-supporting circumstances. Nonetheless we argue

that Soames-style arguments have far reaching consequences even if exact truthmaker seman-

tics is assumed: using a variation on Soames’s argument one can show that exact truthmaker

semantics cannot be squared with disquotationalist views of truth according to which a sen-

tences ' is true relative to a truth-supporting circumstance i� the sentence ‘Tt'’ is true relative

to that truth-supporting circumstance whenever t' is a name of ', and ‘T’ is the truth predicate

of the language (see Stern, 2021, for further discussion). On this widely accepted view ' and

Tt' express the same semantic content, as they are true at exactly the same truth-supporting

circumstances. It turns out that we can run a Soames-style argument in exact truthmaker se-

mantics and PWS more generally without relying on (∧) and (∃). To this e�ect we replace DoC
by

Disquotation Let ' be a sentence and t' a name of the sentence. Then ‖'‖ = ‖Tt'‖, i.e., ' and

Tt' express the same semantic content.

If Disquotation is assumed

(a) Every even number greater than two is the sum of two primes.

(b) Goldbach’s conjecture is true.

express the same semantic content and, assuming Compositionality and Relational analy-
sis, we can conclude that the following two sentences

(c) Max believes that Goldbach’s conjecture is true.

(d) Max believes that every even number greater than two is the sum of two prime numbers.

9
Relatedly, exact truthmaker semantics is irreducibly bilateral, that is, in contrast to inexact truthmaker seman-

tics a sentence’s falsemaker cannot be retrieved/determined form the sentence’s truthmaker. Ultimately, this yields

a further argument against (⋆) as in exact truthmaking semantics content needs to be identi�ed with the ordered

pair consisting of a set of truthmakers and a set of falsemakers.
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express the same semantic content. Yet, this seems to be in plain contradiction with the fol-

lowing scenario:

Max believes that Goldbach’s conjecture is true. His friend Philip told him so and Philip is a

mathematical genius. Max has absolute faith in Philip and believes him even though he

has no idea what Goldbach’s conjecture asserts. In fact, he does not believe that every

even number greater than two is the sum of two prime numbers.

It seems that relative to this scenario (c) is true but (d) is not. It simply seems wrong to ascribe

to Max the belief that every even number greater than two is the sum of two prime numbers.
10

Prima facie the example shows that even exact truthmaker theorists should not remain un-

fazed by Soames-types argument. Perhaps, disquotationalism about truth is wrong, but should

that be a consequence of adopting exact truthmaker semantics or of conceiving of semantic

content as a set of truth-supporting circumstances?
11

On a more general note our variation on Soames’s argument also suggests that attempts of

blocking Soames’s argument that merely give up DoC may fall short of blocking Soames-style

arguments. As discussed, the argument establishing the equivalence of (c) and (d) does not rely

on DoC. Granted that rejecting DoC is not a viable option, what option does a truth-conditional

semanticist have to resist Soames’s conclusion that the semantic content of a sentence cannot

be identi�ed with a set of truth-supporting circumstances?

3 Resisting Soames’s Argument

According to Soames his argument shows that semantic contents cannot be sets of truth-

supporting circumstances, that is, semantic content cannot be obtained from truth conditions.

How can Soames’s argument and conclusion be resisted. For one, one might seek to expose

Soames’s push for a more �ne grained individuation of content as an instance of over�tting and

explain our intuitions by non-semantic means, that is, pragmatically or, following Williamson

(2020), by means of heuristics. For another, one may of course give up one or more of the

assumptions Soames employs in his argumentation, that is, one could give up Composition-
ality, Relational Analysis, or DR/CIC-view. Indeed, all of these assumptions have been

challenged by various theorists and, before turning to the idea of over�tting, we shall discuss

the main semantic strategies employed in undermining Soames’s key assumption.
12

10
Stern (2021) provides further examples to the e�ect that believing and believing true may fall apart. For example,

by Disquotation we may also infer that the two sentences

• Lois believes Superman is strong.

• Lois believes the sentence ‘Clark Kent is strong’ is true.

express the same semantic content.

11
Georgi (2019) proposes a related argument purporting to show that there is a clash of disquotation and treating

propositions as sets of truth-supporting circumstances.

12
Our discussion should not be understood as an attempt to provide knockout arguments, but rather as high-

lighting consequences of the proposals we �nd unappealing.
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Contra the DR/CIC-view Elbourne (2010) challenges the view that names but also demon-

stratives and pronouns are constant individual concepts, and, consequently, also the idea that

they are directly referential.
13

According to Elbourne “there is a growing consensus among re-
searchers on natural language semantics that pronouns and demonstratives are not (or at least
not always) directly referential” (Elbourne, 2010, p. 105) and that “the presumption that names
are directly referential is surely not one on which it is safe to base an argument” (Elbourne, 2010,

p. 108). If the DR/CIC-view is given up, then the inference from 1 to 2 does not go through.

Soames’s argument is blocked.

It worth noting that semanticists that are willing to reject the DR/CIC-view are not really

the target of Soames argument, as these theorists will �nd 2 unpalatable and there is then no

need to continue the reasoning.
14

Rather the argument is directed at staunch proponents of

truth-conditional semantics who commit to the DR/CIC-view.

Yet, even theorists that are willing to reject the DR/CIC-view might need to worry about

the variation on Soames, i.e., the Max-example. Is it possible to block the inference from (c) to

(d) by rejecting the DR/CIC-view? Presumably, the idea would be that ‘Goldbach’s conjecture’

does not rigidly designate the proposition that every even number greater than two is the sum

of two prime numbers. However, presumably (c) and (d) still turn out equivalent on the de
re-reading of (c) and, more general, to make sense of truth ascriptions in belief contexts we,

arguably, need to view proposition and/or sentence denoting terms directly referential. So it

seems that giving up DR/CIC-view does not yield the correct outcome nor is it appropriate

when handling the argument from disquotation.
15

Contra Compositionality I: Structured Intensions A common strategy for handling the

problems attitude contexts pose for intensional semantics is to implicitly or explicitly give up

on, or at least substantially weaken, the compositionality requirement, at least for what attitude

contexts are concerned: the semantic content of a propositional attitude report is not determined
(merely) by the semantic contents of its parts. Arguably, the idea traces back to Carnap’s (1947)

notion of intensional isomorphism. Abstracting away from some speci�cs of Carnap’s proposal

the idea is that propositional attitude reports should not be understood as relations between

agents and semantic contents, but as relating to �ner individuated entities, entities which are

sensitive to the structure of the sentence (intensional structures). In Lewis (1970) these entities

are identi�ed as meanings and Cresswell (1975) more or less explicitly proposes a semantics

for attitude reports in which propositional attitudes are identi�ed as relations between agents

and such structured meanings. If we identify meanings with propositions, then, according to

this view, semantic contents and propositions fall apart. The latter but not the former are the

objects of attitudes, but the former and not the latter are sets of truth-supporting circumstances.

One problem with such proposals is that they ultimately require a theory of structured

intensions and developing a consistent theory may prove more complicated than one may

13
In his paper, Soames (1987) also gives arguments that do not rely on the use of names, but variables. This is

dubious since, as Elbourne (2010) points out, it is di�cult to judge the natural language intuitions of speakers for

sentences that incorporate vocabulary from arti�cial languages. By arguing that demonstratives and pronouns are

not directly referential Elbourne attempts to further undermine the idea that variables are directly referential.

14
Also, on Soames preferred semantics 2 will come out true.

15
See Stern (2021) for further discussion.
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think. The issue is that the immediate idea of taking these structured intensions to be tuples

(=structures, trees,. . . ) of intensions, i.e., functions from expressions to their extensions runs

into problems with respect to iterated attitudes. Presumably, the intension of an attitude verb

should be a function from individual concepts and a structured intension to truth values. But,

in the case of iterated attitudes this means that the intension of the attitude verb needs to occur

in its argument, i.e., in the structured intension. This takes us into paradoxical territory and,

assuming standard set theory, the intension of the attitude verb may turn out to be ill-de�ned

(see, e.g., Cresswell, 1975; Kratzer, 2022, for discussion). Cresswell (1975, 1985) proposes some

workarounds but ultimately this leads to a form of ad hoc’ness which is in tension with the

idea of systematic, compositional semantics. Moreover, if the theory of structured intension

can no longer be extracted from truth-conditional semantics in a straightforward way, one may

wonder whether this does not invert the explanatory order, i.e., are we still working within a

framework in which meanings are obtained from truth conditions? If not, what is the di�erence

between a theory of structured intensions and a theory of structured propositions? Indepen-

dently of how we answer this question, the take home message is that embracing structured

intensions violates a strong version of compositionality, as the semantic content of an attitude

report is no longer the output of the semantic contents of its part (via some form of functional

application). Therefore, we take it that adopting such a semantics for propositional attitudes

amounts to an implicit rejection of compositionality and makes the semantics vulnerable to

arguments from over�tting.
16

Returning to Soames’s argument the e�ect of taking structured intensions as objects of

the attitudinal relation will have the consequence that the step from 2 to 3 will no longer

be valid: while the semantic content of sentences embedded in the clausal complement of

‘believe’ in 2 is just the semantic content of the sentence embedded in clausal complement of

‘believe’ in 3, the two sentences have di�erent structures which will lead to di�erent structured

intensions/meanings. The inference is no longer valid. Similarly, since the two sentences (a)

and (b) have di�erent syntactic structures, they will have di�erent structured intension, which

allows us to block the semantic equivalence of (c) and (d).

Contra Compositionality II: Impossible World Semantics Structured intension theo-

rists hold that attitudinal objects are not semantic contents, that is, sets of truth-supporting

circumstances but structured entities. Similarly, the impossible world theorist holds that atti-

tudinal objects are not semantic contents conceived of as sets of possible worlds, but sets that

may also contain impossible worlds (or potentially tuples consisting of a set of possible worlds

and a set of, potentially, impossible worlds). Impossible worlds are worlds that are not truth-

supporting circumstances and are usually deemed to be metaphysically and, perhaps, logically,

impossible. For example, impossible worlds could be epistemic alternatives (cf. Hintikka, 1962)

in which, contra the DR/CIC-view, ‘Hesperus’ and ‘Phosphorus’ may have di�erent referents

at di�erent epistemic alternatives. This would block the step from 1 to 2 in the argument. There

16
Admittedly, this assessment is based on what Yalcin (2014) might call the equation of semantic value and

semantic content, and theorists who resist this equation on principled grounds will be unfazed by violations of

compositionality of the kind we discussed. At the very least, it amounts to a rejection of semantic innocence, that is,

the view that expressions should have the same reference and content in all environments (Davidson, 1968; Barwise

and Perry, 1983).
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are more drastic versions of impossible world semantics in which impossible worlds are not se-

mantically controlled, that is, an impossible world is ultimately just some set of sentences—the

sentences that are true in this possible world.
17

For example, at such an impossible world '(ℎ)
can be true and '(ℎ) ∧ ∃x' false despite the fact that both sentences express the same semantic

content conceived of as set of possible worlds. This would block the step from 2 to 3 in the

argument, but ultimately every step in the argument can be blocked by appealing to impossi-

ble world semantics. In particular, impossible world semantics can also be used to resist the

equivalence of (c) and (d) in the Max-example.

Whilst Impossible World Semantics is arguably a systematic semantics it is not a compo-

sitional semantics: the semantic content of a complex expression does not only depend on the

semantic contents of its parts, since the content of the belief report depends on impossible

worlds, that is, worlds that are not elements of the semantic content of the embedded clause

of the attitudinal verb. Notice that if, as a remedy, we allow impossible worlds to �gure as

elements of the semantic content of a sentence, then '(ℎ) and '(ℎ) ∧ ∃x' will no longer ex-

press the same semantic content (as per the above example) in violation of clause (∧) and (∃).
To vindicate the compositionality of the semantics alternative clauses to (∧) and (∃) need to be

proposed. To our knowledge no convincing clauses have been proposed in this context (pace
exact truthmaking discussed in Section 2.1).

18
Moreover, in the argument from disquotation

the only options available to the impossible world theorists are to reject compositionality or to

hold that ‖T t'‖ ≠ ‖'‖, which amounts to rejecting disquotation.

Similarly, if we were to include doxastic alternatives in which ‘Hesperus’ and ‘Phosphorus’

may have di�erent referents in the semantic content of '(ℎ) and '(p), we end up explicitly

rejecting the DR/CIC-view, as '(ℎ) and '(p) will have di�erent semantic contents.
19

In sum

we take it that if Impossible World Semantics is deemed attractive, it is as a non-compositional

semantics.
20

While, at least for some, a non-compositional semantics is unacceptable, we may ask whether

the �exibility of the semantics justi�es its non-compositionality, and whether introducing im-

possible worlds is a promising strategy for resisting Soames’s argument. As we see it, Impos-

sible World Semantics that places no restriction on the notion of an impossible world, that is,

worlds are conceived of arbitrary collections of sentences should be met with a some skepti-

cism. Having points of evaluation in which ‘everything is possible’ seems to go counter the

idea of a principled semantics. It seems to be precisely the kind of manoeuvre Willliamson

17
See, e.g., Fagin et al. (1995) for a presentation of impossible world semantics. Importantly, on our understanding

of ‘impossible world’ paraconsistency is not su�cient for a world to be impossible (cf. Footnote 7). For example,

a form of possible world semantics that requires all worlds to be closed under the logic FDE rather than classical

logic is not an impossible world semantics in our terminology. It would also not help with Soames’s argument.

18
Berto and Jago (2009, Ch. 8.5) attempt to recover compositionality within impossible world semantics. How-

ever, without further detail on their “worldmaking” language and what kind of (algebraic) operations the usual

connectives in this worldmaking language correspond to, their proposal amounts to interpreting the logical opera-

tions in terms of their corresponding syntactic operations. To our mind this can hardly be considered satisfactory.

19
The point is not that rejecting DR/CIC-view is per se problematic, but that adding ‘impossible’ worlds to the

semantic content of a sentence turns those worlds into possible worlds, that is, the idea of distinguishing between

possible and impossible worlds gets lost. We are no longer working with impossible world semantics but with

possible world semantics for which the DR/CIC-view has been given up.

20
As per above, this again assuming the equation of semantic value and semantic content.
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has in mind when he argues against over�tting: we have aligned the semantics with some

important linguistic data, yet we have done so in an fairly ad hoc manner, that is, by adding

impossible worlds as parameters to our semantic equations. Admittedly, the issue becomes

more subtle when considering ‘impossible’ epistemic or doxastic alternatives, i.e., worlds in

which co-referential names may refer to di�erent objects. We do not attempt to answer this

question in this paper. It is worth recalling, however, that rejecting the DR/CIC-view or, equiv-

alently, allowing for ‘impossible’ epistemic alternatives is arguably not su�cient for handling

the Max-example.

Contra Relational Analysis A further option for resisting Soames’s argument is to deny

that propositional attitude reports express relations between agents and propositions conceived

of as sets of truth-supporting circumstances. However, not all alternatives �t well with the

present discussion. For one, taking the attitudinal object to be something di�erent than propo-

sitions will lead us straight back to the discussion of compositionality: the semantic content of

the attitude report would no longer be a function from the contents of its parts. Arguably, this

would a�ect sententialist proposals or proposal that take attitudinal objects to be interpreted

logical forms (Larson and Ludlow, 1993). Another option that does not seem promising in re-

sponse to Soames are probabilistic approaches, as one can recast the argument in probabilistic

terms. We refer to Swanson (2011) for further details and discussion.
21

A more promising proposal is due to Moltmann (see, e.g., Moltmann, 2020). On her view a

belief report ‘a believes '’ should be understood in the following terms: a has a belief—which is
the attitudinal object—and the content of ' is a partial content of a’s belief where the latter means

that for every truthmaker s that makes a’s belief true (satis�es a’s belief) there is a truthmaker

s′ with s′ < s such that s′ makes ' true and for every truthmaker s of ' there is a truthmaker

s′ such that s < s′ and s′ satis�es a’s belief. On Moltmann’s view attitudinal objects are not

propositions, that is, contents of sentences of the languages but objects such as beliefs, claims,

etc. In this sense Moltmann’s view resembles ideas that featured in our discussion of impossible

world semantics: in impossible world semantics we end up postulating distinct categories of

V-alternatives, which then leads to di�erent attitudinal objects, i.e., sets of V-alternatives. In

Moltmann’s framework we end up with a plethora of di�erent attitudinal objects, which are

primitives of the semantics. It is not immediate how Soames’s argument could be carried out

in this context, indeed, it seems unlikely that it can. However, to properly evaluate the view

we would need to know whether and how the beliefs �guring in (c) and (d) di�er. For another

Moltmann’s proposal is situated within the framework of exact truthmaker semantics which

already blocks Soames’s original argument. Although Moltmann’s proposal is very interesting

and seems to be immune against the challenge of Soames’s argument, the �exibility of the

semantics is, at least to some extent, achieved by populating the semantics by a plentitude of

di�erent attitudinal object and by application of the truthmaker relation to attitudinal objects.

But how could the latter be recursively de�ned? And if this is not possible, does that not mean

a great loss of explanatory power? One may therefore wonder whether Moltmann’s proposal

21
Let us also point out that understanding propositional attitudes in terms of quanti�cation over possible worlds

will unsurprisingly not counter Soames’s argument either. As should become clear in Section 5.1, against the

backdrop of possible world semantics the relational and the quanti�cational analysis are notational variants.
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is an interesting way of describing the linguistic data (in an elegant and intriguing way), as

opposed to explaining it.

While Moltmann’s approach seems to avoid Soames’s argument against the identi�cation

of semantic content with sets of truth-supporting circumstances it has several puzzling and

controversial features that make it di�cult to accept. Moreover, on our view there is also a more

general reason why we deem Moltmann’s approach and, indeed, any approach that assumes

the framework of exact truthmaking unsatisfactory from the perspective of truth-conditional

semantics: exact truthmaking violates the monotonicity principle (Mon) discussed in Section

2.1.
22

Recall that (Mon) is the following principle

if s ≤ t & s ⊩  , then t ⊩  ,

where  is an arbitrary sentence, ≤ a partial ordering relation on the set of all truth-supporting

circumstances (truthmakers), and s, t are truthmakers. If we understand the truthmakers s and

t in terms of situations along the lines of Barwise and Perry (1983) or Kratzer (1986) s ≤ t means

that the situation s is part of situation t , i.e., the situation t encodes all the semantic information

provided by s. Exact truthmaker semanticist argue that a truthmaker s of, say,  should be

“wholly relevant” to the truth of  . The idea is that if s ≤ t , then t may provide us with a surplus

of semantic information, which means t may no longer be wholly relevant to the truth of  and

may disqualify t as a truthmaker of  . However, this idea sits ill with the fundamentals of truth-

conditional semantics. If a situation s makes a sentence  true, why should a situation that

encodes all the information provided by s not make  true? Is there some semantic information

provided by t that stops  from being true? If so, it seems that our truth conditions are o�; we

should not have deemed  true in the �rst place: s is not a truthmaker of  . The idea of being

“wholly relevant” may play an important role if we adopt, say, a psychological perspective:

plausibly, we sometimes update our attitude towards a proposition in case we receive further

salient semantic information. A non-monotonic semantics thus seems to be desirable from this

perspective. But truth conditions are not attitudes, and we should be careful in keeping them

apart. On our view the monotonicity principle (Mon) and, more generally, the monotonicity of

the semantics is a cornerstone of truth-conditional semantics: more semantic information leads

to more sentences being made true and false respectively. In sum, exact truthmaker semantics

might be an interesting semantics, but it is not a truth-conditional semantics as we understand

it.
23

3.1 Over�tting: non-semantic explanations

The conclusion of Soames’s argument seems wrong, that is, Sentence 4 does not seem true but

false. However, this does not show that it is false. Maybe there are pragmatic or other e�ects

at work that just give us the impression that the sentence is false, whilst in actual fact it is

true. So perhaps we should ultimately simply accept the conclusion of Soames’s argument,

22
To be clear, exact truthmaking violates (Mon) by design and proponents of exact truthmaking such as Fine

(2017a) take this to be a major advantage of exact truthmaking over inexact truthmaking.

23
Admittedly, our take on exact truthmaking may be controversial and the central role we ascribe to the mono-

tonicity principle (Mon) requires further discussion, yet such a discussion is left for another paper.
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i.e., perhaps we need to simply accept that 4 is true and that any attempt to defuse Soames’s

argument semantically leads to over�tting.

Pragmatic Explanations For example, one could try to employ the two-dimensional model

proposed by Stalnaker (Stalnaker, 1978) to explain why we deem the sentence false. On Stal-

naker’s view Sentence 2 seems false to us because, arguably, the proposition (semantic content)

expressed by '(ℎ) is di�erent from the proposition the ancients took '(p) to express. By the

DR/CIC-view we know that '(p) and '(ℎ) express in fact the same proposition. However, the

ancients thought of the names ‘Hesperus’ and ‘Phosphorus’ as referring to di�erent objects

and thus of '(p) and '(ℎ) as expressing di�erent propositions: this explains why we judge the

belief reports 1 and 2 di�erently.

To this e�ect Stalnaker (1978) introduces the notion of the diagonal proposition. Roughly

put, the diagonal proposition of '(p) is the proposition that '(p) would express if the world

were such as the ancients imagined it to be, i.e., if ‘Hesperus’ and ‘Phosphorus’ were to refer to

di�erent celestial objects. Now, while '(p) and '(ℎ) express the same proposition (=semantic

content), they have di�erent diagonal propositions. The di�ering diagonal propositions ex-

plain why we judge 1 true, but 2 false—it is not that 2 is in fact false. '(p) and '(ℎ) coincide

semantically, but because of their di�ering diagonal proposition they have di�erent pragmatic

implicatures and this is the reason why we judge 1 true and 2 false.
24

Of course, this is an overly simplistic presentation of Stalnaker’s account and questions

may be asked of whether the strategy is promising (cf. Soames, 2005, for a critical discussion).

But let us grant that the model can be used for explaining the di�ering truth-value intuitions

regarding 1 and 2. Presumably, the same type of explanation should then be available for

explaining why we deem 4 unacceptable. At the outset, it is not obvious how the strategy can

be put to work for it seems that the ancients understood ∃x' the way we do. If it is true that

we understand ∃x' in the same way as the ancients, then the proposition and the diagonal

proposition coincide and it is unclear how to employ Stalnaker’s account. It seems that we

ought to take the intuition that 4 is false seriously. However, following Soames’s reasoning

'(ℎ) ∧ ∃x' implies ∃x' and perhaps one might then try to piggyback on the explanation why

we deem 2 and, as consequence 3, false: perhaps we can explain our intuition that 4 is false by

the fact that 4 has been derived from premises that we deemed false.
25

The problem with this

strategy is that it also works in the opposite way: if the conclusion seems false to us and we

cannot provide a convincing pragmatic explanation that accounts for this intuition, doesn’t that

mean that either the premise of the argument was wrong or one of the assumptions we used in

the derivation was mistaken? Soames would argue that the step from 2 to 3 was mistaken since

semantic content should not be conceived as truth-supporting cricumstance, but alternatively

one could also argue that, e.g., 2 is indeed false and one of Soames’s assumption is not quite

correct. Our argumentation by no means shows that a pragmatic explanation for our intuition

regarding 4 is unattainable, but it does suggest that coming up with a good explanation is not

straightforward. Moreover, given that the intuition that 4 is false seems rather robust, we think

24
See Stalnaker (1987) for an argument along these lines.

25
This reasoning is of course logically fallacious because logical reasoning is usually not falsity preserving but

truth preserving.
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that one should not yet give up on looking for a good semantic explanation.

Williamson on heuristics Recently, Williamson (2020) has argued that that our intuition

that 4 is false should not be explained pragmatically but in terms of heuristics. According to

Williamson heuristics are “‘fast and frugal’ or, in less positive terms, ‘quick and dirty’ methods
that tend to give the right answers under normal conditions, but the wrong one in unfavourable
cases” (Williamson, 2020, p. 4). According to Williamson the role of heuristics is to “to explain
how speakers recognize the truth value of the proposition in practice” (Williamson, 2020, p. 5).

Applied to propositional attitudes and, in particular, belief reports the idea is that a typical

heuristic for assessing whether a belief report is true, is to query whether the agent believes

the proposition under the guise of the sentence in the attitudinal clause. For example,

(e) The ancients believed that Hesperus is Hesperus.

(f) The ancients believed that Hesperus is Phosphorus.

(g) The ancients believed that Hesperus is Hesperus under the guise of the sentence ‘Hes-

perus is Hesperus’.

(h) The ancients believed that Hesperus is Hesperus under the guise of the sentence ‘Hes-

perus is Phosphorus’.

(i) The ancients believed that Hesperus is Phosphorus under the guise of the sentence ‘Hes-

perus is Hesperus’.

(j) The ancients believed that Hesperus is Phosphorus under the guise of the sentence ‘Hes-

perus is Phosphorus’.

according to Williamson (e) and (f) express the same semantic content and are both true. How-

ever, the heuristics for determining whether the two sentences are true will arguably di�er in

the two cases: whereas the standard heuristic for (e) will lead us to query whether (g) is true,

in the case of (f) we tend to use (j) instead of (i). Of course (j) is false: the ancients did not

believe Hesperus is Phosphorus under the guise of the sentence ‘Hesperus is Phosphorus’. We

�nd ourselves in an unfavourable case in which our heuristic for determining whether a belief

report is true leads us astray. Following this line of thought, Williamson would presumably

argue that when it comes to Soames’s argument we �nd ourselves in such an unfavourable

case and that the naive heuristics for determining the truth value of belief reports breaks down

for Sentence 2 to 4. In particular, the ancients do not believe that something is both the refer-

ent of ‘Hesperus’ and of ‘Phosphorus’ under the guise of the sentence ‘something is both the

referent of ‘Hesperus’ and of ‘Phosphorus’ ’. Presumably, according to Williamson it is simply

a semantic fact that they hold that belief and it might not be possible to give a ‘quick and dirty’

explanation of this fact. The truth of 4 is simply a consequence of our semantics and, ultimately,

needs to be judged against the background of the theoretical framework that is o�ered in way

of understanding language and how it is used by speakers. The fact that we intuit 4 false needs

to be evaluated against the bigger theoretical picture, that is, against the background of the

entire theoretical package that is employed to explaining language and how it is used.
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It’s important to stress that Williamson’s story about heuristics and believing under a guise

is not a semantic story and that he would presumably accept all of Soames’s underlying as-

sumptions. Yet, on his account the fact that 4 is true does not create a problem: it is simply

a case in which our ‘quick and dirty’ heuristics went wrong. This sounds great but perhaps

a bit too great. Indeed, Williamson’s use of ‘heuristics’ has the air of a ‘get out jail free’-card

that can be used whenever semantic and pragmatic explanations fall short. In particular, if a

semantics systematically falls short of explaining a certain type of data, one should arguably

investigate whether this data can be accommodated by modifying the semantics. Of course, as

we discussed in the Introduction there is a balance to be struck between over- and under�t-

ting of the semantics, but we don’t think all avenues have been su�ciently explored when it

comes to the semantics of propositional attitude reports. In particular, we think that the idea

of guises under which we believe, if somewhat generalized, can be fruitfully integrated into

our semantics.

4 Reconsidering the Relational Analysis

On our view there seem to be two take home messages of our discussion of Soames argument

so far:

(I) if Disquotation is accepted, rejecting the DR/CIC-view is not su�cient;

(II) if DR/CIC-view is accepted, then resisting Soames argument seems to come at the cost

of distinguishing between attitudinal objects and semantic content, and thus a violation

of compositionality (at least on an orthodox understanding of the latter).

Is there a way to resist Soames argument for theorists who want to avoid committing to this

distinction and who feel that acknowledging such a distinction ultimately amounts to accepting

Soames’s argument against truth-conditional content? That is, can we �nd truth conditions for

attitude reports that are monotone, identify attitudinal objects with semantic content, and are

compatible with

• compositionality;

• the DR/CIC-view;

• the relational analysis;

• DoC, and

• disquotation?

Our discussion up to this point suggests otherwise, but so far we have not considered the

option of introducing further parameters to the logical form of attitude reports. Focussing on

belief reports the idea would be that the logical form of a belief report

a believes that '
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is not exhausted by

a bel ‖'‖.
The idea is that whilst conceiving of the attitudinal relation as a relation between an agent

and a proposition is on the right track, further analysis suggests that we might need to slightly

alter this idea. For example, the attitudinal relation could depend on a further parameter that

is contextually supplied (cf. Crimmins and Perry, 1989).
26

There is another popular option

that stems from the analysis of so-called de re belief reports originating from the works of

Quine (1956); Kaplan (1968); Lewis (1979) and which has been proposed in di�erent versions

by Cresswell and Von Stechow (1982); Percus and Sauerland (2003); Charlow and Sharvit (2014)

and many others. Glossing over some details the belief report

(⋆) Ralph believes Ortcutt is spy.

is true at a world w i�

• there is some salient acquaintance relation A which relates Ralph with the indivdual

Ortcutt at w , i.e., A(Ralph, Ortcutt, w), and

• if A(Ralph, d, w′), then d is a spy at w′
for all d ∈ D and all of Ralph’s doxastic alterna-

tives w′
.
27

Strictly speaking, Ralph’s acquaintance relations are functions that for every of his doxastic

alternatives deliver the unique object that Ralph is acquainted with given the speci�c acquain-

tance relation.

If one applies the analysis of belief reports to Soames’s argument, then the argument will

break down at step 1 to 2. Presumably, the premise of Soames’s argument, i.e. 1, is true since

• the ancients are acquainted with Venus via (at least) two acquaintance relations: the
brightest star on the evening �rmament and the brightest star on the morning �rmament.
Let’s call the former A1 and the latter A2. Then

• if A1(a, d′, w′) and A2(a, d′′, w′), then ‘Hesperus’ refers to d′ is true at w′
and ‘Phospho-

rus’ refers to d′′ is true at w′
for all d′, d′′ ∈ D and all doxastic alternatives w′

.

However, it is not the case that for Ai with i ∈ {1, 2}:

• if Ai(a, d, w′), then ‘Hesperus’ refers to d is true at w′
and ‘Phosphorus’ refers to d is

true at w′
for all d ∈ D and all doxastic alternatives w′

.

So, the inference from 1 to 2 fails and Soames’s argument breaks down.
28

26
Indeed, this idea will form the basis of the semantics we develop in the next section of the paper.

27
That is, acquaintance relations relations relate objects of the domain to the agent relative to a world.

28
At least on the account of Percus and Sauerland (2003) things might not be as simple as we make it seem, as

they allow for every occurrence of a name to be associated with a di�erent acquaintance relation, that is, using their

terminology a di�erent concept generator (see below). Accordingly, the two occurrences of ‘Hesperus’ in 2 could

be associated with di�erent concept generators and 2 would then follow from 1 on this reconstruction provided

that both acquaintance relations (concept generators) that are salient /contextually provided for the context of 1

are also available in 2. Whether Soames’s argument is successful on this reconstruction is a subtle issue. We will

not pursue this further since the initial formal rendering of 2 seems to be the more intuitive and salient one. We

wish to thank an anonymous referee for pointing out this subtlety to us.
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From the linguistic perspective one may wonder how these truth conditions are derived

from the belief report. Without going into too much details there are (at least) two popular

proposals. The �rst is due to Cresswell and Von Stechow (1982) and stipulates that the res, i.e.,

the subject of the embedded clause, is moved outside the clause (leaving a trace) and becomes

an argument of the attitudinal verb. An attitudinal verb such as belief thus no longer expresses

a binary relation relating the agent with propositions, but a ternary relation which instead of

propositions takes individuals and properties as arguments. Since the res appears explicitly as

an argument of the attitudinal relation it is available for replacement of objects that are in the

suitable acquaintance relation at the relevant world. The second proposal due to Percus and

Sauerland (2003) allows for a replacement of the res in situ. Their idea is that the logical form of

(de re) attitude reports contains unarticulated constituents (or silent items in their terminology),

so-called concept generators, which are functions from individuals to individual concepts. This

means that the context of utterance supplies an individual concept relative to the subject of the

belief report, i.e., relative to the relevant agent.
29

In a nutshell, the concept generator provides

us with the way under which the agent is acquainted with the res of the attitude report.
30

Given

a suitable concept generator G for (⋆), the report will be true at w i� G(Ralph)(w′) is a spy at

w′
for all of Ralph’s doxastic alternatives at w .

From a formal point of view this strategy amounts to making the embedded clause con-

text sensitive: concept generators map worlds onto propositions relative to the subject of the

attitude report. At each of Ralph’s doxastic alternatives the sentence

Ortcutt is a spy

may be mapped onto a di�erent proposition, that is, a di�erent set of words. The proposition

expressed by the embedded clause will depend on the guise the res is presented to the agent.

The strategy thus seems to �t with Soames’s desiderata but blocks his arguments. The caveat

is that the semantic strategy is meant to apply to de re belief reports only: what happens in the

case of de dicto reports, e.g., reports for which there is no salient res. Indeed, Soames might

hold that his argument pertains to de dicto as opposed to de re beliefs.
31

This said, if ways (and/or guises) under which speci�c objects are presented to us play a

prominent role in the semantics of de re belief reports, why shouldn’t we, contra Williamson,

take guises under which propositions are presented to us play a prominent role in the seman-

tics of de dicto belief reports. From a methodological point of view it seems worth exploring

whether one can exploit guises in the semantics of de dicto belief reports. Yet, both strategies

we just discussed are not immediately applicable to de dicto belief reports: without a desig-

nated res analysing the attitudinal relation as ternary relation between agents, the subject of

the embedded clause, and a property just seems unjusti�ed. Similarly, the silent item of the

embedded clause was stipulated for de re- (and de se-) reports only and since in the case of de

29
See Aloni (2005) for a related proposal that includes a fully developed formal semantics.

30
As indicated in Footnote 28 this applies not only to a particular res but any DP occurring in the embedded

clause that is constructed de re.

31
The semantics for de re beliefs might be better placed to handle the Max-example if sentence (d) is construed

as de re belief and where the t' denotes Goldbach’s conjecture qua set of possible worlds. The acquaintance re-

lation would then relate Max to propositions, i.e., sets of possible worlds and thus, depending on Max’s doxastic

alternatives, Tt' will be mapped onto di�erent propositions.
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dicto reports the embedded clause is typically viewed as a black box, i.e., as opaque and non-

transparent, it is not obvious that we could use any silent items occurring within the embedded

clause in the semantics of de dicto reports. To make room for guises in the logical form of (de

dicto) attitude reports an immediate idea is then to stipulate that guises a�ect the attitudinal

relation rather than the proposition expressed by the embedded clause. This means that the

attitudinal relation and, in particular, the belief relation is not a binary relation between agents

and propositions, but a ternary relation applying to agents, propositions, and guises (or ways
of believing as we shall call them).

32

Such a view thus amounts to a variant of the contextualist view proposed by Crimmins

and Perry (1989). Of course, Crimmins and Perry (1989) take propositions to be structured

entities and not sets of truth-supporting circumstances, yet the idea can also be implemented

in various forms of possible world semantics. On such a view, 4 come out as false. Indeed,

Soames’s argument would already break down at the inference from 1 to 2. On our picture

‖'(ℎ)‖ = ‖'(p)‖ would still hold, but the proposition might only be believed under a way of

believing associated with '(p) and not under the way of believing associated with '(ℎ). Let x
be the way of believing associated with 1 and y the way of believing associated with 2. Then,

according to our picture, we would have

bel(a, ‖'(ℎ)‖, x)

but

not bel(a, ‖'(ℎ)‖, y)
and thus also not bel(a, ‖'(p)‖, y), which blocks Soames’s argument. Employing a similar rea-

soning will also block our variation of Soames’s argument, that is, the Max-example.

In the remainder of the paper we seek to develop this view in some detail within a version

of possible world semantics.
33

Similar to Percus and Sauerland (2003), and Crimmins and Perry

(1989) we stipulate that the context contributes “unarticulated constituents” to the proposition

expressed by the belief report, which can be roughly described as what we label ways of be-

lieving. However, at this point we wish to remain neutral as to whether these unarticulated

constituents, i.e., ways of believing are syntactically realized or whether the context-sensitivity

of the attitudinal relation is a consequence of the lexical entry of the attitude verb under con-

sideration.
34

We shall assume the attitudinal relation and in particular the belief relation to be

a ternary relation that holds of three-place tuples consisting of an agent, a way of believing,

and a proposition qua semantic content. In doing so we build on work by Stern (2021) and

Goodman and Lederman (2021). Indeed, our semantics generalizes the main ideas of Stern’s

(2021) semantics to arbitrary belief reports, whereas the latter semantics was designed to handle

truth-ascription in belief contexts and speci�cally to dissolve problems like the Max-example.

32
On our view, ways of believing are not syntactic structures or sentences but, rather re�ecting the talk of ac-

quaintance relation above, ways under which the agent is acquainted with a proposition or the agent’s speci�c

mode of presentation of the propositions.

33
More precisely, we work in a Stalnaker-style two-dimensional semantics, but where the “worlds” are allowed

to be neither complete nor consistent.

34
This means that, following Goodman and Lederman’s (2021) terminology, we wish to remain neutral between

hidden indexicalism and verbalism.
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Goodman and Lederman (2021) develop their contextualist “semantics” in a more abstract set-

ting and do not explicitly commit to forms of possible world semantics. However, they do

not require content to be structured and their paper can be considered as providing general

guidelines for developing contextualist semantics for attitude reports within the possible world

framework. We shall discuss their ideas in more detail when evaluating our semantics.

At this point our ambition is to develop a precise version of doxastic semantics within a

possible world semantics (broadly) understood that embraces the idea of a context-sensitive at-

titudinal relation. We claim that this semantics meets all the assumption stipulated by Soames,

but at the same time does not su�er from over�tting in the sense of Williamson (2020): the

semantics is compositional and semantic content can be conceived as sets of possible worlds.

On our view the introduction of the additional parameter is well-motivated and should not be

used to dismiss the semantics. Our hope is that our semantics may �nd application as a natural

language semantics for attitude reports, but for this purpose more work needs to be done. For

one, we would need to provide more details on the nature of the alleged context sensitivity of

the attitude verb and provide further details on how to conceive of ways of believing, but, for

another, we would need to provide empirical data in support of our view rather than merely

conceptual and methodological argumentation. For the time being we view our semantics as

an exploration of the prospects and limitations of possible world semantics that allows for a

context-sensitive attitudinal relation.

5 Semantics for Attitudes

Within possible world semantics the binary belief relation may be de�ned using a doxastic

accessibility relation:

belw (a, ‖'‖) ∶↔ ∀v(wRav ⇒ v ∈ ‖'‖).

This means that an agent a believes the proposition ‖'‖ at w i� ' is true in all worlds v that

are doxastically accessible for the agent a from w . How ought we implement a ternary belief

relation in this framework that applies to tuples consisting of agents, propositions, and ways

of believing? The obvious choice is to parametrize the accessibility relation, which in fact

amounts to introducing a function Doxa ∶ WB → W × W where WB is a set of ways of

believing and W the set of truth-supporting circumstances under consideration. So Doxa is a

function, which applied to a way of believing, yields a doxastic accessibility relation for the

agent a. It is in this sense that ways of believing simply amount to additional parameters in

the semantic interpretation of propositional attitude reports. Of course, the question arises

whether we can say anything more speci�c about these ways of believing or what they depend

on. In setting up the semantics we wish to remain as general and neutral as possible, although

the explanatory power of the semantics will depend on adding further substance to the notion

of a way of believing. For now we conceive of ways of believing as depending on:

• the agent;

• the embedded clause;
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• the context;

• the model, i.e., the interpretation function.

Ways of believing are thus the output of a function that takes a context, a formula, an in-

terpretation function and an assignment function as an argument.
35

This allows for a lot of

�exibility and should allow us to accommodate di�erent views and ideas about how to con-

ceive of the context sensitivity of attitudinal relation. In particular, following Goodman and

Lederman (2021) we could also take ways of believing as sets of sentences, i.e., as a set of guises

available to us at the given context (cf., Section 6). Or, alternatively, they could be taken to en-

code the QUD or topic of the belief report.
36

Following Stalnaker (1978) we take contexts to

be worlds or, more generally, truth-supporting circumstances. This leads to a two-dimensional

modal semantics: formulas will be evaluated relative to a tuple consisting of two worlds one

being the circumstance of evaluation and the other the context of utterance. We leave it open

what these worlds are, that is, what the truth-supporting circumstances are: they could be

paracomplete, complete, consistent, or paraconsistent. In our framework they are simply pa-

rameter in the semantic interpretation. However, our semantics will be a monotone semantics

and truth-supporting circumstances should be conceived of as inexact truthmakers.
37

5.1 Formal Semantics

We now begin setting up our formal semantics for belief. We make the simplifying assumption

that there is only one agent and as a consequence we can drop reference to the agent from our

de�nitions. However, it is worth remembering that the belief operator, the doxastic accessibility

relation as well as the function that outputs ways of believing are thought to be indexed by a

particular agent.

First, we introduce the syntax of our formal language. Terms t0, t1, t2, … of our languages 
are either variables x0, x1, x2, … or individual constants c0, c1, c2, ….  has countable predicate

constants P0, P1, P2, … of arbitrary �nite arity, the identity predicate = and the propositional

constant ⊥. The primitive logical constants of  are ¬, ∧, B, and ∀. All other logical constants

will be considered as de�ned by their usual de�nitions. Well-formed formulas of are speci�ed

using the Backhus-Naur form:

' ∶∶= s = t | Ps1, … , sn | ⊥ | ¬' | ' ∧ ' | B' | ∀v'

where s, t and s1, … , sn are terms of  and v is a variable.

35
We have included assignment functions for handling formulas (as opposed to sentences) of the language.

36
This would provide an interesting connection to proposals by, e.g., Berto (2024); Yalcin (2018); Hoek (2022) and

Mayr and Schmitt (2024).

37
In the framework we develop in Section 5.1 this amounts to the following claim: let I , J be two interpretation

functions, F a frame, w ∈ W and ' a sentence of the language. Then

if I ≤ J and (F , I ), w ⊩ ', then (F , J ), w ⊩ ',

where

I ≤ J i� [I +(w, P) ⊆ J +(w, P) and I −(w, P) ⊆ J −(w, P) for all w ∈ W and P ∈ Pred].
We refer to Section 5.1 for the relevant de�nitions.
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As for standard possible world semantics the central notion of the semantics is that of a

frame. However, we start by introducing the notion of a preframe.

De�nition 1 (Preframe). A preframe G is a tuple ⟨W ,D, U ⟩ such that W ≠ ∅ is a set of circum-
stances, U ≠ ∅ is the universe of the frame and D ∶ W → (U ) is a function from circumstances
to their respective domain such that

⋃
w∈W

D(w) = U ≠ ∅.

Our semantics is a so-called inner/outer domain semantics (see, e.g., Fitting and Mendel-

sohn, 1998). In this kind of semantics the domain of quanti�cation is world relative, but the

interpretation of a term may be picked from the universe of the frame, that is, an object that

might not be in the domain of quanti�cation of the world under consideration. Inner/outer

domain semantics leads to a positive free logic, that is, a logic where all quanti�er-free logi-

cal truths are preserved, but for which Universal Instantiation and Existential Generalization

need to be restricted to terms which denote an object in the domain of quanti�cation. Nothing

hinges on our choice of inner/outer domain semantics: the idea is simply to allow for maximal

�exibility.

Next we de�ne the notion of an interpretation function for  on a preframe G.

De�nition 2 (Interpretation). An interpretation I on preframe G is a function such that for all
w ∈ W

• I (w, c) ∈ U , if c is an individual constant, and for all v ∈ W :

I (w, c) = I (v, c);

• I (w, P) = ⟨I +(w, P), I −(w, P)⟩ ∈ (U × … × U⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟
n−times

) × (U × … × U⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟
n−times

), if P is an n-place predicate

constant.38

The set of all interpretation over a preframe G is denoted by IntG .

We assume that individual constants are interpreted rigidly, so our semantics embraces

the DR/CIC-view. As the world parameter is irrelevant for the interpretation of individual

constants, we omit it and simply write I (c) instead of I (w, c). Notice however that the referent

of a constant may not be in the domain of that world, that is, it may not “exist” at that world.

In contrast to classical possible world semantics the interpretation of predicates consist of an

extension and an antiextension which may or may not exhaust the universe of the frame (nor

the domain of the world).

De�nition 3 (Variable assignment). A function � ∶ Var → U is called a variable assignment.
The assignment �(x ∶ d) is an assignment function such that for all v ∈ Var:

�(x ∶ d)(v) ∶=
{
d, if v ≐ x
�(v), otherwise.

38
Notice that at this stage we make no assumption on whether extension and antiextension of a predicate exhaust

the universe, or whether they are allowed to overlap. Nothing we say will depend on that.
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It’s time to introduce the central notion of our doxastic semantics, that is, the notion of a

belief frame.

De�nition 4 (Belief Frame). A belief frame F is a tuple ⟨G, Dox,⟩ such that

• G is a preframe;

•  a function that outputs ways of believing conceived of as ordinals relative to interpretation
I ∈ IntG such that I ∶ W × Frml × VarU → WBF where WBF ⊆ ON is the smallest initial
segment of the ordinals such that

|WBF | ≥ |W × Frml × VarU |; 39

• Dox ∶ WBF → W × W is a function that takes ordinals as inputs and outputs a doxastic
accessibility relation in the orthodox sense.40

The function  speci�es the way of believing relative to an interpretation. As mentioned,

relative to an interpretation the way of believing is meant to depend on a context (a world), the

linguistic (syntactic) information, and the assignment function, i.e., which objects are assumed

to be the value of the respective variables. Arguably, one should impose constraints on .

For example, if ' is a sentence, then the way of believing should not depend on the particular

variable assignment and for all w ∈ W and �, �′ ∈ VarU :

(w, ', �) = (w, ', �′).

Further constraints on  may be imposed and we pick up the discussion about particular con-

straints later in this paper (see, especially, Appendix A).
41

It remains to specify how to evaluate terms and formulas of the language over a belief frame

relative to an interpretation.

De�nition 5 (Term Denotation). Let F = ⟨G,Dox,⟩ be a belief frame and t be a term of .
Then the denotation of t relative to an interpretation I ∈ IntG under a variable assignment � is
de�ned as follows:

t I ,� ∶=
{
�(t), if t ∈ Var

I (t), if t ∈ Const

We now introduce the truth conditions for the formulas of the language, i.e., we specify

under which conditions a formula ' is true relative to an interpretation at a pair of worlds (w, v)
under a variable assignment � where w is the circumstance of evaluation and v the context.

39
This means that ways of believing are represented by ordinals in our semantics.

40
We leave it open which properties the doxastic accessibility relation needs to satisfy.

41
Importantly, we do not impose the following constraints for all sentences ',  :

if ' ≠  , then (w, ', �) ≠ (w,  , �).

In other words, we do not require  to be injective relative to the syntactical argument position. This is important

for otherwise we would make our proposal vulnerable to the so-called translation argument (cf. Church, 1950;

Kratzer, 2022, for discussion).
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De�nition 6 (Truth in a Model). Let F = ⟨G,Dox,⟩ be a belief frame and I ∈ IntG an interpre-
tation. Then a formula ' is true in the belief model M = (F , I ) at a world w and context v under
assignment � i�

(i) M, (w, v) ⊩ s = t[�] i� sI ,� = t I ,�

(ii) M, (w, v) ⊩ s ≠ t[�] i� sI ,� ≠ t I ,�

(iii) M, (w, v) ⊩ Pt1, … , tn[�] i� ⟨t I ,�1 , … , t I ,�n ⟩ ∈ I +(w, P)
(iv) M, (w, v) ⊩ ¬Pt1, … , tn[�] i� ⟨t I ,�1 , … , t I ,�n ⟩ ∈ I −(w, P)
(v) M, (w, v) ⊩ ¬¬ [�] i� M, (w, v) ⊩  [�]
(vi) M, (w, v) ⊩  ∧ �[�] i� M, (w, v) ⊩  [�] &M, (w, v) ⊩ �[�]
(vii) M, (w, v) ⊩ ¬( ∧ �)[�] i� M, (w, v) ⊩ ¬ [�] or M, (w, v) ⊩ ¬�[�]
(viii) M, (w, v) ⊩ B [�] i� for all u ∈ W(Dox(v)(w, u) ⇒ M, (u, v) ⊩  [�])
(ix) M, (w, v) ⊩ ¬B [�] i� for some u ∈ W(Dox(v)(w, u) &M, (u, v) ⊩ ¬ [�])
(x) M, (w, v) ⊩ ∀v [�] i� for all d ∈ D ∶ M, (w, v) ⊩  [�(v ∶ d)]
(xi) M, (w, v) ⊩ ¬∀v [�] i� for some d ∈ D ∶ M, (w, v) ⊩ ¬ [�(v ∶ d)]

(v) in (viii) and (ix) is short for I (v,  , �) and I (v, ¬ , �) respectively.

Let us connect these truth conditions to the relational analysis and show how (viii) may be

used to de�ne a ternary belief relation between an agent, a proposition and a way of believing.

In the present framework a sentence expresses a proposition relative to a context. Let ' be a

sentence of  and v a context. Then the proposition ‖'‖v expressed by ' in context v is de�ned

as follows:

{w |M, (w, v) ⊩ '}
and we may de�ne the ternary belief relation at a world between an agent, a proposition, and

a way of believing. In fact, since we are only considering one agent, we may drop explicit

mention of the agent, that is, we end up with a binary relation between propositions and ways

of believing:

belw (‖'‖v ,I (v, ', �)) ∶↔ ∀u(wRI (v,',�)u ⇒ M, (u, v) ⊩ '[�]).

5.2 Soames argument reconsidered

With the de�nition of the belief relation in place we may evaluate Soames’s argument in the

context of our semantics. First, we check whether our semantics meets all the conditions we

laid out at the beginning of Section 4. We claim that our semantics still respects Relational
analysis: we merely have to be attentive to role of contextual parameters when applying

the relational analysis. Since the interpretation of an individual constant does not depend on

worlds, the semantics also aligns with the DR/CIC-view.
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Compositionality The semantics is compositional. The semantic content of a belief report

is composed out of the semantic contents of its parts: let ',  be sentences of , � ∈ WBF , and

w, v ∈ W . Then

(C) if ‖'‖v = ‖ ‖v and belw (‖'‖v , �), then belw (‖ ‖v , �).

This is of course trivial. The trick that guarantees that compositionality is preserved is the

introduction of the way of believing parameter. Since we are not guaranteed that for a given

context v
I (v, ', �) = I (v,  , �)

even if ‖'‖v = ‖ ‖v , (C) does not imply

M, (w, v) ⊩ B' i� M, (w, v) ⊩ B .

Some may object that the semantics is, perhaps, compositional in a technical sense, but ul-

timately a quotational (and thus non-compositional) approach in spirit, as the way of believing

is allowed to depend on the words chosen to report a belief. To fully address this complaint

more will ultimately need to be said about the particular type of context-sensitivity and the

resolution of the contextual parameter proposed. Yet, while, on our account, the way of believ-

ing depends on the way a belief is reported it is not the case that di�erent ways of reporting

always lead to di�erent ways of believing (cf. Footnote 41). Moreover, if our semantics were

just a quotational approach, then the version of the problem of necessary truths a�ecting our

semantics should not arise (see Section 6).

DoC As it stand our semantics does not satisfy DoC, that is, inferences of the following

form:
42

B(' ∧  ) ⇒ B' ∧ B .
This can be recti�ed by adding the following constraint to our semantics:

(∧D) for all '1, '2 ∈  and v ∈ W :

DoxI (v,'1∧'2,�) ⊆ DoxI (v,'i ,�)

for i ∈ {1, 2}.

Disquotation Our language does not contain a truth predicate and without the truth pred-

icate we cannot check whether our view is compatible with Disquotation. Of course, if we

work in classical possible world semantics we know that, as a consequence of Tarski’s unde-

�nability theorem,

‖Tt'‖ = ‖'‖
42

We think of ⇒ as a sequent arrow. Since we are working in a non-classical semantics we are not guaranteed

that we have a conditional that satis�es the deduction theorem at our disposition. This means that we cannot move

from inferences to principles/schemata and back.
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cannot hold for every sentence '. The situation changes if we move to a version of possible

world semantics where worlds are non-classical, i.e., paracomplete and/or paraconsistent. In

that case we can apply Kripke’s theory of truth (Kripke, 1975) to introduce a disquotational

truth predicate to  relative to our semantics, that is, we have ‖Tt'‖v = ‖'‖v for every sentence

' of the extended language and every context v. We refer to Stern (2021) for further details of

the construction.

Monotonicity Our semantics is monotone. In our semantics, worlds are not strictly speaking

truthmakers, as they do not convey semantic information in their own right. Rather semantic

information is bestowed upon them by the interpretation function under consideration. For

this reason, as mentioned in Footnote 37 monotonicity is not expressed by (Mon) but by the

following principle which can be easily veri�ed in our semantics: let I , J be two interpretation

function, F a belief frame, w, v ∈ W and ' a sentence of the language. Then

if I ≤ J and (F , I ), (w, v) ⊩ ', then (F , J ), (w, v) ⊩ '

where

I ≤ J i� [I +(w, P) ⊆ J +(w, P) and I −(w, P) ⊆ J −(w, P) for all w ∈ W and P ∈ Pred].

Soames’s argument After having convinced ourselves that all of Soames’s assumption are

met it remains to check whether Soames’s argument is indeed blocked in our semantics. As

before, let '(p) stand for ‘ ‘Hesperus’ refers to Hesperus and ‘Phosphorus’ refers to Phospho-

rus’.
43

Now let @ be the actual world and v the context of utterance (plausibly we could also

have @ as the relevant context of utterance). Then 1 tells us that

bel@ (‖'(p)‖v ,(v, '(p))) 44

and assuming the DR/CIV-view we may infer

bel@ (‖'(ℎ)‖v ,(v, '(p))) .

However 2 is true, if

bel@ (‖'(ℎ)‖v ,(v, '(ℎ))) ,
and the latter is only guaranteed if

(v, '(p)) = (v, '(ℎ)).

But unless special conditions on ways of believing are imposed the identity will not hold and so

the inference from 1 to 2 will break down. From the perspective of our possible world semantics

the agent considers di�erent doxastic alternatives due to the di�erent ways of believing. As a

43
We assume that the English sentences have have been a formalized in a suitable way, i.e., we take '(p) to be a

sentence of .

44
We omit the assignment function: since '(p) is sentence the assignment will not have an e�ect on how ‖'(p)‖v

is believed.
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consequence, not only will the step from 1 to 2 no longer go through, but also the inference

from 2 to 3 is blocked. Moreover, the same mechanism will also block the equivalence of (c)

and (d), that is, the Max-example.

The doxastic semantics proposed o�ers a lot of �exibility, arguably too much �exibility.

For one, as mentioned ultimately more needs to be said about ways of believing. For another,

the semantics does not give rise to an interesting logic of belief. Indeed, Crimmins and Perry

(1989) argued that “there is little possibility of an interesting logic of belief”(cf. Crimmins and

Perry, 1989, p. 711). While Crimmins and Perry (1989) are certainly right if we consider the

unconstrained version of our contextualist semantics, we can add constraints that will enable

us to maintain certain regularities about belief. As a matter of fact, we have already seen one

such constraint, i.e. (∧D), which guaranteed that belief would distribute over conjunctions. We

present a number of constraints in Appendix A and show that a surprising amount of “logic”

can be recovered without falling prey to Soames’s argument.

6 Discussions: Limitations and Comparison

We mentioned in Section 4 that Goodman and Lederman (2021) can be considered as provid-

ing guidelines for developing contextualist semantics within a possible world framework and

the question arises how their proposal compares to ours. Their idea is that agents believe a

proposition under some perspective, which, in turn, depends on the context of utterance. On

their view a perspective is a set of mentalese sentences, that is, a set of guises under which

our beliefs qua propositions are presented to us in a given context.
45

Perhaps the best way

of comparing the two semantics is to conceive of their contexts as Ways of Believing and to

associate a perspective with a set of sentences of . To this e�ect we let � ∶ WBF → (Sent)
be a function that yields perspectives relative to every element of WBF , that is, relative to ev-

ery context in the sense of Goodman and Lederman (2021). A further crucial notion of their

semantics is that of an agent’s belief-box, that is, the set of sentences believed by an agent (at

a given world). We let  ∶ W → (Sent) be the function that speci�es the agent’s belief

box relative to a world. With this in place Goodman and Lederman’s truth conditions for belief

reports can be stated as follows:
46

M, (w, v) ⊩ B i� for some � ∈ �(( , v)) ∶ ‖ ‖v = ‖�‖v and � ∈ (w).

A major di�erence between their truth conditions and ours is that the agent’s belief-box is not

semantically controlled, but given by an ad hoc stipulation. Of course, this provides a lot of

�exibility for accommodating a wide array of data, but it also makes their semantics more vul-

nerable to objections from over�tting: without further information and constraints an agent’s

45
Goodman and Lederman (2021) understand contexts in the sense of Kaplan (1989).

46
We made two simplifying assumption in stating the truth conditions:

• we assume that that worlds are total and no clause for negated belief reports is required;

• we only provide truth conditions for sentences, i.e., we do not consider formulas with free variables in belief

contexts. If we were to give a systematic semantics we need to specify how to handle such formulas, which

presumably means making perspective not only dependent on contexts but also on assignment functions.
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belief-box remains a black box without semantic justi�cation. Indeed, in their paper Good-

man and Lederman (2021) discuss constrains that can be imposed on their semantics (similar

to our discussion in the appendix to the paper) and which have the consequence of asserting

some semantic control over the belief set. These constraints do not, in their own right, pro-

vide semantic justi�cation for an agent’s belief, but they might open up the possibility of such

semantic justi�cation in the framework of possible world semantics. If a speci�c combination

of constraints are imposed, full semantic control over the belief set can be exerted and we can

recast the truth conditions as follows:

M, (w, v) ⊩ B i� for some � ∈ �(( , v)) ∶ ‖ ‖v = ‖�‖v and for all u s.t. wRu: M, (u, v) ⊩ � .47

Let’s call this Goodman and Lederman’s worldly semantics. Qua worldly semantics Goodman

and Lederman’s semantics can be viewed as a version of Awareness semantics (Fagin et al.,

1995), but where the Awareness set/operator is contextually controlled. Ultimately, this obser-

vation points to a key di�erence between their and our semantics. According to our semantics

it is possible that

⋆ The ancients believed that ‘Hesperus’ refers to Hesperus.

† The ancients believed that ‘Hesperus’ did not refer to Phosphorus.

are both true at a world—importantly, two di�erent ways of believing are at play.
48

This will not

be possible on the worldly semantics (nor on versions of the semantics in which the belief-box

is required to express a consistent set of propositions), as an agent’s belief-box is not a�ected by

context. What is altered by the context is which propositions in the belief-box can be grasped,

i.e., the agent is aware of. This means that on the worldly semantics the best we can say is that

the ancients did not believe that ‘Hesperus’ refers to Phosphorus but nothing more.

Yet, a version of the problem just sketched also plagues our semantics: it was possible

for ⋆ and † both to be true at a world because the way of believing associated with ⋆ led to a

doxastic accessibility relation which selects for worlds in which ‘ ‘Hesperus’ refers to Hesperus’

was true whereas the way of believing associated with † led to a doxastic accessibility relation

which selects for worlds in which ‘ ‘Hesperus’ refers to Hesperus’ was false. This works well

for sentences that express contingent propositions, but it won’t work for sentences that express

propositions that are true at every world, as the negation of such a proposition will not be true

in any world. This implies that

=1 The ancients believed that Hesperus is Phosphorus.

is is true at every world in our semantics and we cannot �nd a world in which

=2 The ancients believed that Hesperus is not Phosphorus.

47
Perhaps there is a more subtle way of attaching a semantic rationale to an agent’s belief-box, but within the

framework of possible world semantics this seems to be an obvious way, and what we say does not really depend

on the particulars.

48
Notice, however, that unless we allow for paraconsistent worlds it will not be true that:

• The ancients believed that ‘Hesperus’ refers to Hesperus and ‘Hesperus’ did not refer to Phosphorus.
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comes out true since ‘Hesperus is Phosphorus’ is true at every possible world.
49

What moral should we draw from this, admittedly counterintuitive, observation? First, it

is worth noting that it puts us precisely in the same position as structured proposition the-

orists like Soames (1987) or King (2007), who employ pragmatic explanations to account for

the contravening intuition.
50

This means that Soames won’t be able to use the observation to

undermine truth-conditional semantics. Rather, this sort of problem is, to a certain extent, to

be expected if we accept the DR/CIC-view. Second, as mentioned, pragmatic explanations

have been proposed to handle these so-called Frege cases and these explanations can be used

to supplement our semantics. In a nutshell, pragmatic explanations typically hold that agents

believe that Hesperus is Hesperus and that Hesperus is Phosophorus in di�erent ways, which, so

the story goes, is why we are squeamish about accepting =1 (but happy to accept =3 below).

In our semantics the fact that we believe the same proposition in di�erent ways in =1 and

=3 The ancients believed that Hesperus is Hesperus.

is encoded into our semantics. If a pragmatic explanation that exploits di�erent ways of be-

lieving is at all successful, it thus surely is against the backdrop of our semantics.

The fact that we can try to handle these identity puzzles pragmatically and that the puzzles

are a problem for many if not most alternative semantics, does not mean that we should dis-

regard them. Are their appealing options for handling these puzzles semantically? We take it

that semanticists who �nds =1 unacceptable and who, in addition, wants =2 to be true in their

semantics will ultimately have three options:
51

• reject DR/CIC-view, or

• reject compositional semantics for belief reports, or, similarly,

• reject semantic control over an agent’s belief set (cf. our discussion of Goodman and

Lederman’s proposal at the beginning of the section).

Considering these options we take it that proponents of the DR/CIC-view should opt for

explaining the intuitions regarding =1 and =2 pragmatically. Our semantics provides them

with a good starting point for doing so.

7 Conclusion

We started the paper with a discussion of the problem of over�tting vs under�tting of seman-

tics, and it seems natural to evaluate the proposed semantics against this background. From

49
More generally, our contextualist semantics will not help with the problem of necessary truth/falsity. Rather

for dealing with this problem one arguably needs to assume partial and, perhaps, paracomplete worlds.

50
Lederman (2021) also points out that a similar problem a�ects the semantics for de re beliefs advanced by Percus

and Sauerland (2003). For reasons of space we omit a detailed comparison with the latter semantics. Roughly put,

their semantics is slightly more liberal when it comes to belief ascriptions, but more restrictive when it comes to

establishing disbelief.

51
Semanticists who merely wish to reject =1 but don’t require that =2 is true have a further option, namely, that

 is a partial function, that is, contexts do not produce ways of believing for every sentence of the language.
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our perspective the semantics shows how to resist Soames-style arguments that aim to estab-

lish that truth-conditional semantics necessarily su�ers from under�tting. Importantly, the

semantics is monotone and compositional in the strong sense and, more general, compatible

with all of Soames’s initial assumptions. Admittedly, on this semantics the attitudinal rela-

tion depends on a contextual parameter and may thus be reconstructed as a ternary rather

than a binary relation. Yet, the analysis of attitude reports is most certainly in alignment with

the idea of the relational analysis of propositional attitude reports. Still the introduction of

a contextual parameter to the semantics of attitude reports is contested and may be claimed

to be an instance of over�tting, but it may also be claimed to be a symptom of under�tting.

Both over�tting- but also under�tting-theorists will argue that the additional parameter was

an ad hoc manoeuvre to account for data that should not be explained semantically according

to the over�tting theorist or, according to the under�tting theorists, that should be explained

by assuming a more �ne grained individuation of content. In contrast, we think that Section

4 makes a good prima facie case for invoking contextual parameters in the analysis of attitude

reports and that Crimmins and Perry’s (1989) idea deserver further investigation in the context

of natural language semantics. However, more details need to be provided about the alleged

context sensitivity of the attitude verb and of how to conceive of our contextual parameters,

that is, our ways of believing to fully evaluate the semantics.

Putting aspects pertaining to natural language semantics aside, our semantics is arguably

the �rst fully developed context-sensitive possible world semantics for belief. The semantics

should thus be of interest to researchers working in doxastic and epistemic logic, who are

interested in the �exibility of approaches that build on hyperintensional accounts of content,

but who prefer working within possible world semantics.
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A Constraints: Towards a Logic of Belief

We discussed that by adding the constrain (∧D) we can force belief to distribute over conjunc-

tion. However, (∧D) is a particular instance of a more general constraint. Before we can discuss

such more general constraints we introduce the notion of a positive decomposition. We note that

in this paper and appendix we focus on the propositional logic and structure of belief and put

the quanti�cational structure aside.

De�nition 7. Let ' ∈ . Then the positive decomposition of ', Pos('), is de�ned by the following
recursion:

1. if ' is a literal, or of the form ∀x or ¬∀x , then

Pos(') = {'};

2. if ' ≐ ¬¬ , then
Pos(') = {'} ∪ Pos( );

3. if ' ≐ B , then
Pos(') = {'} ∪ Pos( );

4. if ' ≐ ¬B , then
Pos(') = {'} ∪ Pos(¬ );

5. if ' ≐  ∧ � , then
Pos(') = {'} ∪ Pos( ) ∪ Pos(� );

32



6. if ' ≐ ¬( ∧ �), then
Pos(') = {'} ∪ Pos(¬ ) ∪ Pos(¬�).

With this notion in place, (∧D) can be seen as a particular instance of the following con-

straint:

Decomposition for all ' ∈ , v ∈ W , and assignments � :

if  ∈ Pos('), then DoxI (v,',�) ⊆ DoxI (v, ,�).

With Decomposition in place belief frame will validate a number of interesting inferences:

Proposition 8. Let F be a belief frames that respects Decomposition, then

• F ⊩ B¬¬' ⇒ B';

• F ⊩ B(' ∧  ) ⇒ B' ∧ B ;

• if Dox� is dense for all � ∈ WBF , then

F ⊩ BB' ⇒ B'.

• if Dox� has the First Introspection Property for all � ∈ WBF , then

F ⊩ B¬B' ⇒ B¬'.

Let us introduce the Introspection property alluded to:

De�nition 9 (Introspection Properties). Let � ∈ WBF and w ∈ W . Then the First Introspection
Property is the following condition:

for all v ∈ W ∶ if Dox� (w, v), then for some u ∈ W ∶
Dox� (w, u) s.t. z = v for all z ∈ W with Dox� (u, z);

whereas the Second Introspection Property is the condition:

for all v ∈ W ∶ if Dox� (w, v), then for some u ∈ W ∶ Dox� (w, u) &Dox� (v, u).

Decomposition analyses the positive built up of a formula � and, in some sense, takes this

structure to be transparent: the ways of believing produced by � “encompasses” the ways of

believing of its subformulas. What about the converse direction, that is, the direction where

we start from formulas and move to more complex formulas that have been constructed out of

the initial formulas? We are led to the notion of positive closure.

De�nition 10 (Positive Closure). Let X ⊆ . Then X cl ⊆  is de�ned by the following induction:

1. if ' ∈ X , then ' ∈ X cl;
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2. if ' ∈ X cl, then ¬¬' ∈ X cl;

3. if ',  ∈ X cl, then ' ∧  ∈ X cl;

4. if ¬', ¬ ∈ X cl, then ¬(' ∧  ) ∈ X cl;

5. nothing else is in X cl.

The �rst constraint Weak Closure is essentially the counterpart to Decomposition:

Weak Closure For all X ⊆ , v ∈ W , and assignments � :

⋂
 ∈X

DoxI (v, ,�) ⊆ ⋂
 ∈X cl

DoxI (v, ,�).

Most importantly, Weak Closure gives us Double Negation Introduction and Or-Introduction

in belief contexts.

Proposition 11. Let F be a belief frame that respects Weak Closure, then

• F ⊩ B' ⇒ B¬¬';

• F ⊩ B¬' ∧ B¬ ⇒ B¬(' ∧  );

• if Dox� is transitive for all � ∈ WBF , then

F ⊩ B' ⇒ BB'.

• if Dox� is has the Second Introspection Property for all � ∈ WBF , then

F ⊩ B¬' ⇒ B¬B'.

Weak closure is not su�cient for Conjunction Introduction in belief context. A stronger

closure condition is required:

Strong Closure For all X ⊆ , � ∈ X cl
, v ∈ W , and assignments � :

if ⋃
 ∈X

Pos( ) = Pos(� ), then ⋃
 ∈X

DoxI (v, ,�) ⊆ DoxI (v,� ,�).

Lemma 12. Strong Closure implies Weak Closure.

Proposition 13. Let F be a belief frame that respects Strong Closure and Decomposition,
then

• F ⊩ B' ⇔ B¬¬';

• F ⊩ B' ∧ B ⇔ B(' ∧  );

• F ⊩ B¬' ∧ B¬ ⇒ B¬(' ∧  );
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• if Dox� is dense and transitive for all � ∈ WBF , then

F ⊩ B' ⇔ BB'.

• if Dox� has both the First and the Second Introspection Property for all � ∈ WBF , then

F ⊩ B¬' ⇔ B¬B'.

Even if Decomposition and Strong Closure are adopted Soames’s argument cannot be car-

ried out as the step from 1 to 2 will not go through. For this step to go through we need to

impose a constraint that ways of believing are substitution invariant:

Substitution Let F be a belief frame, c1, c2 individual constants and I an interpretation. Then

if I (c1) = I (c2), then I (v, ', �) = I (v, '[c1/c2], �).

If Substitution is imposed we can derive 2 of Soames’s argument, that is,

a bel ‖'(ℎ)‖

but we still cannot derive 3, i.e.,

a bel ‖'(ℎ) ∧ ∃x'‖.
Finally, as we have seen 3 to 4 requires Decomposition.

This does not mean that imposing all these constraints is without costs, but it shows that

Soames’s argument is blocked not because of an inherent predictive weakness of the semantics,

but for principled reasons. For example, Strong Closure and Substitution taken together rule

out the possibility that

• The ancients believed that ‘Hesperus’ refers to Hesperus.

• The ancients believed that ‘Hesperus’ did not refer to Phosphorus.

are both true at a world w and context v, that is, if we disallow paraconsistent worlds.

An option available to theorists that on the one hand are attracted by the �exibility of

the semantics, but, on the other hand, would also like to have the possibility to employ suit-

able doxastic logics in transparent cases is to introduce an awareness operator (cf. Fagin et al.,

1995). Such an operator could be used to move back and forth between contextualized and

non-contextualized belief ascriptions.
52

52
See Stern (2021) for an implementation of the idea in a related semantics, although Stern works with an aware-

ness predicate.

35


	Introduction
	Soames's Argument
	Soames argument in exact truthmaker semantics
	A Variation on Soames

	Resisting Soames's Argument
	Overfitting: non-semantic explanations

	Reconsidering the Relational Analysis
	Semantics for Attitudes
	Formal Semantics
	Soames argument reconsidered

	Discussions: Limitations and Comparison
	Conclusion
	Constraints: Towards a Logic of Belief

