
Believe as Gradable, Strong, and Subjective *

Abstract The verb believe is standardly analyzed as a universal quantifier over
possibilities, i.e. as stating that the prejacent is true across all the attitude holder’s
doxastic alternatives (Hintikka 1969). This semantics (i) fails to capture the fact
that believe is a gradable predicate (cf. partially believe, fully believe, etc.) and
(ii) does not predict the intuition that believe implies some sort of weakness on
the part of the attitude holder towards the prejacent proposition (cf. I believe Kim
is on vacation vs. I know Kim is on vacation). In order to remedy the gradability
problem, I propose a gradable semantics for believe within the framework developed
for gradable adjectives (Cresswell 1976; Kennedy & McNally 2005; a.m.o.). As
for the modal strength problem, I claim that believe has the hallmarks of a strong-
force modal (contra Hawthorne et al. 2016) but conveys a subjective modal content,
where the latter part of the claim builds on the distinction between subjective vs.
objective epistemic modality (Lyons 1977; Portner 2009; a.o.). Among other things,
I demonstrate how this distinction can be fruitfully exploited to account for hedging
sentences like I believe the Patriots will win, but I’m not sure without jeopardizing
the strong modal force of believe.
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1 Introduction

The verb believe has played a central role in the development of formal semantics as
it sets a benchmark for how attitude predicates are to be analyzed. This verb also
underlies a number of widely studied phenomena, such as opacity, presupposition
projection, or neg-raising. Given its theoretical importance, it is critical to understand
its core interpretational properties. Ever since Hintikka (1969), it has become stan-
dard to analyze believe as a universal quantifier over possibilities. More specifically,
a belief attribution is taken to state that the prejacent (the complement of believe)
is true in all of the agent’s doxastic alternatives. This is usually rendered as in (1),
where Doxx,w,t stands for the set of x’s doxastic alternatives in a world w and at a
time t, i.e. the set of possibilities compatible with everything x believes in w and at t.

(1) [[believe]]w,t = λ pλx .∀〈w′, t ′〉 ∈ Doxx,w,t : p(〈w′, t ′〉)

* For feedback, I am indebted to ... . I would like to also thank ... for sharing their English judgments
with me. The usual disclaimers apply.
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Although very popular, this Hintikkan orthodoxy fails on at least two counts.

• GRADABILITY: Believe is a gradable predicate, as evidenced by its ability to
interact with degree morphology (cf. partially believe, fully believe, etc.; see
Section 2.1 for a detailed discussion). But it is unclear how the gradability
property is to be captured if the modal force of believe is fixed by a (universal)
quantifier once and for all. Ideally, the strength of believe should be able to
be manipulated in the same way degree morphology manipulates the degree
argument of gradable adjectives. Yet a quantificational semantics does not
supply a degree argument.1

• MODAL STRENGTH: There is a robust intuition that believe expresses a
“weak” attitude towards the prejacent proposition, so that e.g. I believe Kim
is on vacation coveys a lower degree of certainty or commitment than does
I know Kim is on vacation (see Section 4.3). In spite of that, the standard
Hintikkan semantics makes no predictions as to whether the belief agent
regards the prejacent proposition as true. According to this semantics, the
modal strength of believe depends on two factors: modal force and modal
content. However, the entry for believe only addresses the force factor, stating
that the prejacent is true across all doxastic alternatives. But universal force
alone does not entail a specific degree of certainty, as it remains unclear
what kind of content these alternatives represent. Since the set of doxastic
alternatives is defined as the set of possibilities compatible with everything
the agent “believes”, the issue of modal strength is merely pushed into the
metalanguage. It is not derived and needs to be stipulated.

Surprisingly, these two issues about believe (gradability and modal strength)
have rarely been put on the table in formal semantics, although similar questions
about other epistemic modals have been discussed in work on graded modality
(see Kratzer 1991; Portner 2009; von Fintel & Gillies 2010; 2020; Yalcin 2010;
Klecha 2014; Lassiter 2016; 2017). The gradability issue can be addressed if the
semantics of believe is recast in a degree-based framework as the one developed in
Cresswell (1976), von Stechow (1984), Heim (1985), Kennedy (1999), Kennedy &
McNally (2005), Morzycki (2016), a.o. Doing so would require combining modality

1 One might seek to achieve a gradient effect within the quantificational analysis in various ways,
e.g. by imposing an ordering on the quantificational domain and/or varying its size (cf. Kratzer
1991; von Fintel & Iatridou 2008). However, it is dubious that such strategies can capture the entire
range of the gradability data presented in Section 2.1. Moreover, even if successful, employing such
strategies would be theoretically unparsimonious. It would mean that we analyze the very same
degree morphology in two different ways, depending on whether it interacts with gradable adjectives
or with gradable attitude predicates like believe.
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and gradability, and the first steps in this direction have already been made (e.g.
Lassiter 2017; Santorio & Romoli 2017). In turn, the issue of the modal strength of
believe has barely been touched upon in the literature, with the notable exception
of Hawthorne et al. (2016) and Rothschild (2020). While work on graded modality
has discussed the strength with which epistemic modals imply their prejacents (see
Karttunen 1972; Kratzer 1991; von Fintel & Gillies 2010; 2020; Roberts 2015;
Lassiter 2016; Goodhue 2017; Giannakidou & Mari 2018; Del Pinal & Waldon
2019), the focus has been on modal auxiliaries and modal adjectives, which are
impersonal and (in unembedded positions) take the perspective of the speaker. Since
attitude verbs like believe project an external argument, the issue of modal strength
here translates into the issue of the certainty level of the attitude holder and thus
requires special attention.

The main goal of this paper is to propose a new semantics for believe that
addresses the two issues mentioned above. In pursuing this goal, the paper makes
two major claims. The first claim is that believe is a gradable verb that denotes a
relation between individuals, propositions, and degrees. More specifically, believe
states that the agent’s certainty in the prejacent proposition meets some threshold.
This is formalized in (2), where Cr is a credence function and p, d, x are variables
over propositions, degrees, and individuals (respectively).

(2) [[believe]]w,t = λ pλdλx .Crx,w,t(p)≥ d

This semantics entails that after the internal argument of believe (the prejacent) has
been filled, the resulting meaning is a relation between degrees and individuals.
Since this meaning is of the same semantic type as that standardly assumed for
gradable adjectives, we correctly predict that the very same degree morphology
that otherwise interacts with gradable adjectives can interact with VPs headed by
believe. This solves the gradability problem with the classical Hintikkan semantics
(see Sections 2 and 4.1 for details).

The second major claim addresses the problem of modal strength that arises with
the Hintikkan semantics. The intuition that believe is “weak” begs the question of
where in its meaning this weakness resides. As already mentioned, there are two
main choices for pinning this weakness on, i.e. the modal force or the modal content.
My claim is that the weakness is located in the latter, content component. That is, I
claim that while believe carries a strong modal force, it conveys subjective certainty.
Bringing in subjectivity into the semantics of believe builds on prior literature, which
has distinguished between two flavors of epistemic modality, i.e. subjective vs.
objective (Lyons 1977; Kratzer 1981; Nuyts 2001; Papafragou 2006; Portner 2009;
see also Hamblin 1971; Krifka 2015; 2019; Geurts 2019a; 2019b). Although there
are different ways of fleshing out this distinction, I follow Lyons’ (1977) seminal
characterization of the contrast in subjectivity as being about the quality of the
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evidence. That is, while objective certainty entails commitments and requires strong
evidence, subjective certainty merely describes the mental state of the agent and need
not be backed by (strong) evidence. I view believe as lexicalizing this distinction, in
the sense that this verb is inherently subjective. Going back to the gradable semantics
in (2), the claim that believe carries a strong force but a subjective content amounts
to saying that believe encodes a subjective measure (i.e. the credence function Cr)
which, in the absence of overt degree morphology, maps the prejacent proposition to
the top of the scale (i.e. 1). I call this thesis Strong Subjective Believers (SSB) and
state it informally in (3).

(3) STRONG SUBJECTIVE BELIEVERS (informal)
Alex believes it is raining is true in w and at t iff Cralex,w,t(rain) = 1

I will explicitly argue against the mirror-image view to SSB, according to which
the weakness of believe is due not to its content but to its force. This view is
defended in Hawthorne et al. (2016) and Rothschild (2020), who do not draw the
subjective/objective distinction but instead claim that belief attributions must exceed
some lower contextual threshold. I dub this thesis Weak Believers (WB) and render
it as in (4), where µ is a generic certainty measure and θbel is the relevant belief
threshold.

(4) WEAK BELIEVERS (informal)
Alex believes it is raining is true in w and at t iff µalex,w,t(rain)> θbel

Despite the intuitive appeal of WB, I will demonstrate that believe exhibits the
logical properties of a modal with a strong force (see Section 4). It follows from this
that believe does not convey any amount of doubt on the part of the attitude holder.
The intuition of weakness, I claim, arises when the strong but subjective certainty
conveyed by believe is contrasted with an expression of strong objective certainty.
This is how I will explain the acceptability of hedging sentences of the form Alex
believes it is raining, but she is not sure, where it is assumed that in such sentences
sure receives an objective interpretation.

We have been talking about the modal force and the modal content of believe,
and in the standard Hintikkan semantics in (1) these are encoded by the universal
quantifier (which determines the relationship between the quantifier domain and the
prejacent proposition) and the quantifier domain itself (the set of the agent’s doxastic
alternatives), respectively. But how are these two notions encoded in the proposed
gradable semantics in (2)? In this latter case, the modal force of believe will depend
on the value of d supplied by degree morphology (see Sections 2.2 and 4.1), where
a strong force corresponds to d = 1 and a non-strong force corresponds to d < 1.
In turn, the modal content is encoded by the range of the measure function, where
Cr maps propositions to subjective degrees of certainty. As in the quantificational

4



Believe as Gradable, Strong, and Subjective

counterpart in (1), the modal strength of believe is a child of two parents and will
depend both on its force and its content. Thus, although very different, we see that at
some level of generality the two meanings (quantificational and degree-based) use
the same basic ingredients.

In closing this introductory section, I mention three caveats, with the aim of
circumscribing the scope of the paper. The first caveat has to do with neg-raising,
a phenomenon whereby a matrix negation is interpreted as though it takes scope
inside the embedded clause (Bartsch 1973; Horn 1989; Gajewski 2007; Romoli
2013; Homer 2015). Since believe is a classic neg-raiser (so that x doesn’t believe p
typically comes to mean x believes not p), one might wonder whether this property is
characteristic of predicates of a particular strength. Indeed, Hawthorne et al. (2016)
hypothesize that neg-raising can be licensed by “weak” predicates (e.g. want, like,
advise) but not by “strong” predicates (e.g. need, love, order), and conclude that
believe must carry a weak modal force. However, what this reasoning leaves open
is whether the felt weakness of neg-raisers concerns their force or their content. In
addition, Horn (1989: ch.5) notices that there is too much crosslinguistic variation
across believe/think-kind of verbs to draw definite conclusions. For example, in
English both believe and think are neg-raisers; in Hebrew, xošev ‘think’ licenses
neg-raising while maamin ‘believe’ does not; in Malagasy, the exact opposite is the
case. Given that neither the kind of weakness involved nor the alleged implicational
universal paint a compelling picture, I leave the link between neg-raising and modal
strength to future research.

Another important caveat concerns the question of how far the subjective/objective
distinction cuts into the epistemic domain more generally. Answering this question
goes far beyond the scope of this paper, whose goals are limited to establishing the
subjectivity of believe as a proof of concept (next to its gradability). The point that
the paper tries to drive home is that the subjective/objective distinction has real life
consequences in semantics and that certain epistemic modals may lexicalize one
of these flavors of modality. In spite of the focus on believe, I do make tentative
assumptions about a few other epistemics along the way, hypothesizing that think is
inherently subjective (though non-gradable), know is inherently objective (though
non-gradable), and sure/certain can take on an objective or subjective interpretation
(and are also gradable).

As a final caveat, let me stress that the current paper analyzes the semantic
properties of the English verb believe and not the philosophical notion of rational
belief. There is a lot of discussion in the philosophical literature concerning the
question of when it is rational to believe a proposition and the related question of
whether this attitude is closed under conjunction, i.e., whether from believing p and
believing q it is rational to come to believe p∧ q (Kyburg 1961; Hintikka 1962;
Makinson 1965; Stalnaker 1984; Harman 1986; Foley 1992; Clarke 2013; Leitgeb
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2014; Greco 2015; Moss 2019; see also Section 4.2). Importantly, the notion of
rational belief has a prescriptive element to it, so this notion need not coincide with
the natural meaning of the verb believe. Thus, I will be careful not to draw direct
implications from the empirical findings about believe to what the norms of rational
belief should look like.

The structure of the paper is as follows. Section 2 argues that believe is gradable
and proposes to capture its gradability properties within a standard degree-based
semantics. Section 3 introduces the distinction between subjective vs. objective
epistemic modality and juxtaposes two accounts of the modal strength of believe,
i.e. WB and SSB. Section 4 goes on to present three arguments in favor of SSB and
against WB, showing that believe is a maximum-degree predicate, that it is closed
under conjunction, and that it interacts with other epistemic expressions in expected
ways. Section 5 is the conclusion and it also looks at the larger picture on subjectivity
and epistemic modality.

2 Gradability

This section presents arguments for treating believe as a gradable predicate. It also
shows how its gradability properties can be captured within a standard degree-based
semantics.

2.1 Data on gradability

We often talk about the strength of our beliefs, so it is plausible to assume that
conceptually belief is a scalar notion. It then stands to reason that the verb believe
itself has a semantics built around scales. Beyond having a scalar semantics, this
section makes the stronger claim that believe is also grammatically gradable, i.e.,
that it provides a degree argument that is saturated and restricted by the degree
morphology present in the sentence.2

There are two main distributional properties that characterize gradable pred-
icates: they can be modified by degree adverbials and they can appear in degree
constructions. I now show that believe exhibits both of these properties. Starting
with degree modification, the following data shows that believe can be modified by
minimality (5), maximality (6), and proportional adverbials (7).3

2 Bolinger (1972: ch.9) is to the best of my knowledge the only place in the linguistics literature
where it is explicitly argued that believe is a gradable verb. On a more general note, Lassiter (2017:
ch.1) hypothesizes that all modals are semantically scalar, although only some of them are also
grammatically gradable.

3 All examples in this section are culled from the web. The important portion in each sentence is
underlined.
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(5) a. Additionally, just over 57% answered that they barely or somewhat believe
that restaurants will return to normal levels before 2021.

b. Walter Lee is a man who is confused in the beginning and believes to some extent
that money is everything and has all power.

c. Elliott partially believes that teams at the high school level are mainly
using their tight ends to block.

(6) a. I strongly believe that life is too short to eat mediocre meals.
b. Darwin says he almost believes that species are not immutable.
c. Theresa fully believes that we all have the inner ability to achieve what

we desire and sometimes it takes input from others to kick start that
process.

d. I truly believe, 100 percent, that for every person reading this article, I
can go one by one and determine your potential for success by looking
at only two basic principles.

(7) a. One possibility is that Charles half believes that there is a real danger,
and that he is, literally, at least half afraid.

b. This has taken me lots of research to come to this conclusion, but I
believe 95 percent that it is.

In addition to such modification, believe allows modification by adverbials that
express monotonic change, as shown in (8).

(8) a. He believes more and more that he is above the law and will not be
accountable for any of the crimes he is committing.

b. As time passes, he believes less and less that he will ever regain his
memory, but does his best to keep a light heart.

Beyond degree modification, believe can participate in various degree constructions,
such as equatives (9), comparatives (10), and superlatives (11).

(9) Each believes as strongly as the other that his crops will not survive another
week without water, and each cares as much as the other about the survival
of his crops.

(10) a. He believes more strongly than I do that the organization of the execu-
tive branch of the federal government matters a great deal.

b. Men believe less strongly than women that they have control over their
future health or that personal actions contribute to good health.
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(11) What group on this map most strongly believes that climate change is not
real?

Several comments are in order about these data. First, notice that the appearance
of believe in degree constructions is mediated by the gradable adverbs like strongly,
as seen in (9)-(11). What is important for our purposes, however, is that all these
examples compare degrees of belief and thus entail that believe itself is gradable. In
Section 2.2, I will make a suggestion about why insertion of strongly is needed and
will propose an appropriate meaning for it that derives the correct interpretations. It
should also be stressed that in spite of the richness of the degree modification data in
(5)-(8), not every degree adverbial may freely appear in sentences with believe. This
is because there often are idiosyncratic restrictions that disqualify certain degree
modifiers (see also Kennedy & McNally 2005, who make a similar point about
degree modification of gradable adjectives).4 With this in mind, the bulk of the
evidence leaves little doubt that believe has a gradable semantics. The next section
fills in the formal details on what this semantics looks like.

2.2 A gradable semantics for believe

In order to capture the gradability of believe, I will generalize the approach to
gradable adjectives proposed in Cresswell (1976), von Stechow (1984), Heim (1985),
Kennedy (1999), Kennedy & McNally (2005), Morzycki (2016), Lassiter (2017),
Santorio & Romoli (2017), a.o. The basic idea behind this approach is that gradable
predicates express relations between entities and degrees. More specifically, non-
modal adjectives measure individuals along some dimension associated with their
meaning (e.g., tall measures individuals in units of height) while modal adjectives
map propositions to degrees of certainty. Qua modal, believe falls in the latter

4 In addition, we occasionally get interpretational effects that appear to go beyond plain degree
modification. One such case is cited in (i). In this example, half believe does not seem to amount to
medium credence but rather seems to express a different manner of belief, perhaps one that invokes
some kind of a qualitative scale.

(i) [...] when audiences are truly engaged in a fiction, they come to believe, in a way, or
half believe that the fictional characters and goings-on are real.
(The Philosophy of Science Fiction, edited by Steven Sanders, 2008, p.138)

However, this example involves fictional worlds, and it might be possible (if sloppy) to describe the
attitudes formed about such worlds as half beliefs. That is, such attitudes would express “normal”
beliefs from the point of view of the fictional worlds but not from the point of view of the actual
world. Importantly though, not all instances of half believe are of this kind. In (7a), for example,
the medium credence expressed by half believe seems to match the medium degree of being afraid
expressed by half afraid and can be assumed to be purely quantitative.
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category, although the fact that it is a verb (rather than an adjective) posits some
compositional challenges, as we will see shortly.

The lexical entry for believe was already given in (2) and is repeated in (12).
According to this entry, the belief agent x has credence in the prejacent proposition
p that meets some threshold d.5

(12) [[believe]]w,t = λ pλdλx .Crx,w,t(p)≥ d

The important thing to notice is that this meaning is very similar to that standardly
assumed for gradable adjectives, with the exception that believe also takes a proposi-
tional argument. But once this argument is filled, we get a gradable VP meaning that
is of the same semantic type as that for gradable adjectives (or, more generally, for
APs headed by such adjectives). For example, the meaning corresponding to believes
that it is raining, i.e. λdλx .Crx,w,t(rain)≥ d, closely mirrors the meaning of full,
which amounts to λdλx . f ullw,t(x)≥ d. This similarity results from the assumption
that the degree argument in (2)/(12) is filled after the propositional argument. While
degree arguments may be assumed to be fed in different orders, setting things up
this way allows us to maintain a unified approach to degree morphology, one that
works on both adjectival and verbal gradable predicates.

I now demonstrate how the degree argument of believe is manipulated by degree
adverbials. Starting with adverbials that target scale endpoints, we can adopt the same
kind of meanings that are otherwise assumed to compose with gradable adjective
meanings. The following lexical entries are modeled on Kennedy & McNally (2005)
and preserve the original semantic types. For illustration purposes, (13) lists one
instance of minimality, maximality, and proportional modifiers. Notice that SP is the
scale associated with the gradable predicate P, while min(SP) = 0 and max(SP) = 1
denote the lower and the upper endpoint of SP, respectively.

(13) a. [[partially]]w,t = λPλx .∃d [d > min(SP)∧Pw,t(d)(x)]
b. [[truly]]w,t = λPλx .∃d [d = max(SP)∧Pw,t(d)(x)]
c. [[95 percent]]w,t = λPλx .∃d [d = 0.95∧Pw,t(d)(x)]

For example, modification by the minimality adverbial partially produces the mean-
ing shown in (14). I only spell out the relevant parts of the semantic composition.

(14) Jill [partially [believes that eating pizza is healthy]]
a. [[believes that eating pizza is healthy]]w,t

= λdλx .Crx,w,t(eat.pizza.healthy)≥ d

5 To avoid clutter, I will refrain from marking semantic types on variables. The semantic type of each
expression is implied by the way meanings are composed and there is little danger of confusion.

9



b. [[partially [believes that eating pizza is healthy]]]w,t

= λx .∃d [d > 0∧Crx,w,t(eat.pizza.healthy)≥ d]
= λx .Crx,w,t(eat.pizza.healthy)> 0

The resulting meaning is similar to what we would get for partially full, which
amounts to λx . f ullw,t(x)> 0.

We next consider modification of believe-VPs by adverbials of monotonic
change. Intuitively, such adverbials manipulate the time parameter and state that
across some topical interval T , the credence in the prejacent proposition changes
in a monotonic way, i.e., it steadily increases or decreases. In (15), this intuition is
formalized for the increasing adverbial more and more, where ≺ is the relation of
temporal precedence.

(15) a. [[more and more]]w,t

= λPλx .∀t ′ ∈ T ∀t ′′ ∈ T

[
t ′ ≺ t ′′→
{d |Pw,t ′(d)(x)} ⊂ {d |Pw,t ′′(d)(x)}

]
b. [[[more and more] [believe φ ]]]w,t

= λx .∀t ′ ∈T ∀t ′′ ∈T

[
t ′ ≺ t ′′→
{d | [[believe φ ]]w,t

′
(d)(x)} ⊂ {d | [[believe φ ]]w,t

′′
(d)(x)}

]
= λx .∀t ′ ∈ T ∀t ′′ ∈ T [t ′ ≺ t ′′→Crx,w,t ′([[φ ]])<Crx,w,t ′′([[φ ]])]

Modification by the decreasing adverbial less and less is analyzed in a similar
way, the only difference being that in this case later times entail lower (not higher)
credence.

We now discuss interaction with degree constructions, which is more challenging.
As already mentioned in Section 2.1, the difficulty lies in the observation that believe
is not able to occur in degree constructions by itself and requires insertion of a
gradable adverb like strongly (cf. I believe more *(strongly) than her that global
warming is caused by human activity). This observation raises two questions, i.e. (i)
why insertion of a gradable adverb is required and (ii) how to compositionally derive
the meaning of degree constructions with believe. By way of addressing the first
question, I will stipulate that degree morphemes (like more or as) cannot directly
compose with VPs.6 Since VPs headed by believe result in the same semantic type
as gradable adjectives, the reason for this restriction cannot be a type mismatch. The
restriction must be syntactic, although I will not speculate why it should be in place.

6 It may seem that VPs headed by gradable verbs like love/like/hate obviate this restriction. However,
examples which constitute potential evidence for that turn out to allow insertion of strongly without
a noticeable interpretational effect, cf. I love you more (strongly) than ever before. It then seems
plausible that such examples always involve a gradable adverb, whether covertly or overtly. I leave
open the question of what governs the choice between a covert vs. an overt gradable adverb.
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As for the second question, I claim that insertion of strongly rescues the structure
because it projects a gradable AdvP that can interact with degree morphology in the
usual way.

To show how this works at the technical level, let us posit the following semanti-
cally bleached meaning for strongly.7

(16) [[strongly]]w,t = λPλdλx .Pw,t(d)(x)

According to (16), strongly expresses a relation between gradable properties, de-
grees, and individuals. It thus cannot be composed with standard versions of degree
morphemes, which expect a gradable adjective meaning, i.e. a relation between
degrees and individuals. In order to ensure smooth composition, we need to assume
adverbial counterparts to degree morphemes, as shown below. A standard meaning
for adjectival more is given in (17a), where P is filled by a gradable adjective mean-
ing and d′ is filled by the degree denoted by the comparative clause. The adverbial
counterpart moreAdv in (17b) makes room for an additional argument that is supplied
by the adverbial meaning.

(17) a. [[more]]w,t = λPλd′λx .∃d [Pw,t(d)(x)∧d > d′]
b. [[moreAdv]]

w,t = λAλd′λPλx .∃d [Aw,t(P)(d)(x)∧d > d′]

Assuming the (elliptical) structure in (18), we can now derive comparative construc-
tions involving believe as shown.

(18) John [believes φ ] [[moreAdv strongly] [than Mary believes φ ]]
a. [[moreAdv strongly]]w,t = λd′λPλx .∃d [Pw,t(d)(x)∧d > d′]
b. [[than Mary believes φ ]]w,t = dc

c. [[[moreAdv strongly] [than Mary believes φ ]]]w,t

= λPλx .∃d [Pw,t(d)(x)∧d > dc]

d. [[[believes φ ] [[moreAdv strongly] [than Mary believes φ ]]]]w,t

= λx .∃d [Crx,w,t([[φ ]])≥ d∧d > dc]
= λx .Crx,w,t([[φ ]])> dc

Other degree constructions can be handled similarly, if appropriate adverbial entries
for various degree morphemes are assumed.

Before closing this section, I briefly address the following question: Is there a
non-gradable counterpart to believe? For English, it has been argued that this is the

7 The “strong” meaning of unmodified strongly comes not from the adverb itself but from the fact that
it composes with a covert POSAdv morpheme that determines the appropriate threshold for strength of
the relevant kind. For example, the phrase strongly supportive has the structure [[POSAdv strongly]
supportive] and denotes λx .supportivew,t(x) > ds, where ds is the threshold for being strongly
supportive. See Section 4.1 for details.
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verb think (Bolinger 1972; Hawthorne et al. 2016; Rothschild 2020). As evidence,
notice that while think and believe are very close in meaning, substituting think for
believe in any of the examples in (5)-(11) results in infelicity. We can then posit the
entry in (19), according to which think lacks a degree argument but overlaps with
believe in modal force and modal content, i.e., it is strong but subjective.8

(19) [[think]]w,t = λ pλx .Crx,w,t(p) = 1

Of course, since think is not gradable, we could have posited a more standard quan-
tificational semantics for it, perhaps one along the lines of the Hintikkan proposal
in (1). However, I will stick with the scalar variant in (19), as it facilitates the
comparison to believe. This variant predicts that think, while non-gradable, shares
all relevant properties with believe, such as being closed under conjunction and
expressing maximal credence (cf. Sections 4.2 and 4.3).

This should suffice to demonstrate the general plausibility of treating believe as
a gradable verb. Needless to say, what has been presented in this section is just an
outline of a rich and very complex phenomenon. But it is promising that the formal
account already provides the basic functionality and requires little innovation, as it
is well ensconced in the degree-based framework of gradability.

2.3 Scale properties

We have established that believe is a gradable predicate and have proposed a seman-
tics that captures its interaction with degree morphology. But the proposed semantics
does not tell us much about the scale that believe operates on, and the properties
of this scale are important for understanding the modal strength of believe. In this
section, I briefly comment on the dimension, boundedness, and structure of this
scale, while gesturing at subsequent sections for more thorough discussion.

Starting with the scale dimension, I have assumed without argument that believe
maps propositions to degrees of credence, i.e. degrees of subjective certainty. The
idea that believe encodes subjective certainty is one of the major assumptions of this
paper. It will be motivated in Sections 3.2-3.3 and will be put to use in Section 4.3,
thus linking the subjectivity of believe to the general property of epistemic modality
to manifest itself in one of two flavors, i.e. as subjective or objective.

As for the boundedness of the scale associated with believe, I will argue that we
are dealing with a totally closed scale, i.e. a scale with fixed endpoints. Evidence for

8 Gradability is not the only point of difference between think and believe. There is a contrast in
aspectual class as well. That is, think denotes a process while believe denotes a state, so only the
former but not the latter can be progressivized (cf. I was thinking / *believing that we should meet
for lunch each week). Since it is not obvious that this contrast in aspectual class is relevant to our
discussion, I will ignore it here.
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this claim is the possibility of degree modification by minimality, maximality, and
proportional adverbials, a property that was already demonstrated in Section 2.1.
The closed nature of the scale is one of the key arguments for treating believe as
carrying a strong modal force (see Section 4.1).

Finally, what about the structure of the scale? For the sake of concreteness,
I make the tentative assumption that the credence measure encoded by believe is
probabilistic, and so the associated scale corresponds to the dense interval [0,1].9

While this assumption is not critical, it lends specificity to the account and makes
talking about certain things a lot easier. For example, assuming that believe encodes
a probability measure will allow us to show explicitly that only modals with a strong
force are closed under conjunction (see Section 4.2).

3 Modal strength

This section presents two accounts of the modal strength of believe, i.e. Weak
Believers (WB) and Strong Subjective Believers (SSB). While both accounts entail
that believe has a “weak” semantics, they differ in what this weakness is attributed
to. That is, WB views believe as carrying a weak force whereas SSB claims that
believe has a strong force but conveys a subjective modal content.

3.1 Weak Believers

An unmodified use of believe is felt to express some sort of a “weak” attitude towards
the prejacent proposition. For example, (20a) intuitively conveys a weaker degree of
commitment than does the variant in (20b).

(20) a. I believe Kim is on vacation.
b. I know Kim is on vacation.

One potential reaction to such data is to say that believe, unlike know, carries a
non-maximal modal force. Hawthorne et al. (2016) and Rothschild (2020) follow
this general line in the form of a threshold semantics (possibly in view of the fact
that believe is gradable). More specifically, these authors claim that the degree of
certainty ascribed to the belief agent must exceed some lower contextual threshold.
This threshold may sit at the midpoint of the scale, but it can drop below that in the
presence of more than one alternatives to the prejacent. An informal version of this
view was presented in (4). Plugging in the gradable semantics developed in Section
2.2, this view can be rendered more formally as in (21), where µ is some generic

9 Although it is not immediately clear that full density is needed, the possibility of degree modification
by percentage adverbials suggests that the scale structure of believe is fairly elaborate.
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measure of certainty and θbel is the relevant belief threshold. It is also assumed that
the degree argument of believe is filled by a null morpheme POS (see Section 4.1 for
discussion).10

(21) WEAK BELIEVERS

([[POS]]w,t([[believe]]w,t(p)))(x) iff µx,w,t(p)> θbel

Roughly speaking, WB states that believe parallels likely in that the threshold value
is taken somewhere from the middle of the scale (Yalcin 2010; Lassiter 2017).
More abstractly and leaving the modal domain, this view makes believe similar to
proportional quantifiers like most or more than half (Barwise & Cooper 1981; Hackl
2009; Solt 2016) in requiring some sort of a “majority” interpretation.

3.2 Subjective vs. objective epistemic modality

Carrying a weak force is not the only way for an epistemic modal to be lacking in
strength. Another possibility is that it encodes a non-subscribable modal content, i.e.
a modal content that does not make the relevant agent responsible for the prejacent
proposition. Following this line, Lyons (1977: ch.17) points out that epistemic
modality comes in two flavors: subjective vs. objective. In (22), this is illustrated for
epistemic must, which can be read as subjective or objective. I have preserved the
original paraphrases of the two readings.11

(22) Alfred must be unmarried. (Lyons 1977: 791-792)
a. SUBJECTIVE: I confidently infer that Alfred is unmarried.
b. OBJECTIVE: In the light of what is known, it is necessarily the case that

Alfred is unmarried.

According to these paraphrases, both readings of must involve an inference from
some body of evidence, a fact that stems from the strong force of must. But the
reliability of the evidence differs. While the subjective reading is based on less
reliable evidence and merely voices an opinion, the objective reading is based on
knowledge and entails commitment to the truth. For example, the subjective reading
would arise if the speaker learned that Alfred is dating someone, and the objective

10 Hawthorne et al. (2016) add a second truth condition, according to which the prejacent must be
significantly more likely than any of its salient alternatives: µx,w,t(p)� µx,w,t(q), for all salient
alternatives q of p. In the case of a binary choice, this condition boils down to µx,w,t(p)� µx,w,t(p),
which entails that the likelihood of the prejacent is significantly greater than 0.5. This second condition
does not substantially change the account and it is ignored here.

11 The term “reading” is used informally here and is not meant to imply that epistemic modals are
lexically ambiguous between a subjective and an objective interpretation. See the Conclusion for
brief discussion.
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reading would come about if we know that exactly one faculty member (whoever
that might be) is not married and have already established that every faculty member,
except for Alfred, is married.

There have been attempts to capture the subjective/objective distinction in various
ways. Kratzer (1981), for one, proposes to flesh out this distinction not in terms
of the available evidence per se but in terms of what the relevant agent makes of
it. That is, she proposes that the two readings share the same “modal base” (or
agreed-upon information) but they differ in “ordering source” (or the stereotypical
assumptions that one makes in order to draw inferences from the available evidence).
While subjective modal claims involve risky assumptions and may not be defendable,
objective modal claims are based on established facts and must be defendable. In turn,
Nuyts (2001) and Papafragou (2006) put a different spin on the above distinction.
For them, the distinction in subjectivity is about the status of the evidence, i.e., about
whether or not it is shared. Subjective modality involves evidence only known to
the speaker while objective (or “intersubjective”) modality involves evidence that
is shared among all speech participants. Portner (2009: 4.2) demonstrates that both
Kratzer’s and the Nuyts/Papafragou’s accounts can be formalized within a single
model.

I will follow Lyons’ original characterization of the contrast in subjectivity
as being about the quality of the evidence and, by extension, about the resulting
degree of commitment. That is, I view subjective modality as merely describing the
mental state of the relevant agent. Since the contents of that state are anchored to the
agent (even when revealed to the public), they need not be backed by evidence and
the agent is not held responsible for them. In contrast, objective modality is about
contributing information to the discourse. It is rooted in strong evidence and entails
commitments for the agent. More formally, I assume that subjective and objective
certainty are encoded by two different measure functions. Cr, the measure familiar
from Section 2, maps propositions to degrees of credence or subjective certainty. As
its counterpart, I introduce the measure Com, which maps propositions to degrees of
commitment or objective certainty.12

I conclude this section by addressing two important points. The first point
concerns the question of how the two measures and corresponding certainty types
are linked. I suggest that we think of Com as a more conservative version of Cr, in the

12 This use of the terms “subjective” and “objective” is reminiscent but does not line up with philo-
sophical parlance on probability. There are several interpretations of probability (see Hájek 2011 for
an overview). Two of the main ones are the subjective or Bayesian interpretation, which analyzes
probabilities in terms of betting behavior and views them as representing the certainty of individual
agents, and the frequentist interpretation, which locates probabilities in the world and views them as
representing objective proportions. Cr and Com are both “subjective” measures in the former sense
of being anchored to an agent, the main difference being that they assign degrees of certainty on the
basis of unreliable vs. reliable information, respectively.
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sense that speakers must back up their commitments with sufficient credence. That
is, assuming that speakers are sincere, a given degree of commitment will require at
least the same degree of credence: Comx,w,t(p)≤Crx,w,t(p), for all agents x, worlds
w, times t, and propositions p. The opposite need not hold, though. An agent may
give full credence to a proposition without being committed to it; in fact, expressions
of subjective modality are often used to emphasize this kind of setup in hedging
sentences (see Section 4.3). The second important point is that certain modals may
lexicalize a particular flavor of epistemic modality. Thus, mental state predicates like
believe or think are inherently subjective, so they convey private opinions and may
serve as hedging devices. In contrast, the mental state predicate know is inherently
objective and commits the agent to the prejacent proposition (Section 4.3). That said,
most epistemic modals appear to be neutral and able to convey either flavor (see
Conclusion for brief discussion).13

3.3 Strong Subjective Believers

In light of the distinction between subjective and objective epistemic modality drawn
in the previous section, the intuition that believe denotes a “weak” attitude may be
fleshed out in terms of subjectivity of content rather than non-strong modal force.
The view that believe is strong but subjective is formalized in (23), which spells out
the informal statement in (3).

(23) STRONG SUBJECTIVE BELIEVERS

([[POS]]w,t([[believe]]w,t(p)))(x) iff Crx,w,t(p) = 1

Comparing (21) and (23), we see that WB and SSB only differ in two respects.
First, the two measure functions are different. According to WB, believe denotes a
generic measure of certainty, one which is presumably shared with all other epistemic
modals that have a scalar semantics. In contrast, SSB views believe as measuring
subjective certainty, thus conveying a weakness in modal content that contrasts with
the objective certainty encoded by modals like know. The second difference between
WB and SSB is one in modal force. While WB assigs to believe a weak force,

13 Nuyts (2001: 390-391) touches on both of these points as he writes:

The mental state predicates systematically express subjectivity. [...] Because the
mental state predicates are inherently subjective, they are frequently used as miti-
gating or hedging devices [...]. In such uses, it is usually quite obvious that speakers
are absolutely certain about or convinced of what they are saying, but by using the
mental state predicate they suggest that they are voicing a tentative and personal
opinion which may be wrong, thus ‘officially’ leaving room for another opinion or
for a reaction on the part of the hearer.
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requiring that the (generic) certainty associated with it exceeds some lower threshold
value, SSB does not weaken the force of believe. According to this latter view, the
weakness of believe is rooted in its subjectivity, so its force (or threshold value) can
be kept as strong as ever. We see that these two views pin the weakness of believe
on two different places in the semantics, i.e. relative strength of force vs. flavor of
certainty. In the following section, I will argue that SSB is more on the right track,
demonstrating that believe exhibits the logical properties of a strong-force modal
and that it can plausibly be assumed to express a subjective content.

4 Arguments for believe as strong but subjective

This section puts forward three arguments in favor of SSB and against WB. The first
two arguments, which are based on the observation that believe is a maximum-degree
verb and that it is closed under conjunction, entail that believe carries a strong force.
The third argument, based on the observation that believe fails to convey any amount
of doubt but may signal a lack of commitment, is in line both with its strong force
and subjective flavor.

4.1 Scale boundedness

The fact that believe is gradable does not prejudge the choice between WB and
SSB, i.e., it does answer the question of whether unmodified believe implies partial
or full certainty (of the relevant kind). The reason is that, in the absence of overt
degree morphology, gradable predicates may pick different standards of comparison.
Unger (1971) was the first to distinguish between two kinds of gradable adjectives,
depending on how the standard value is chosen. The standard of “relative” adjectives
like tall is context-dependent and falls somewhere in the middle of the scale, while
the standard of “absolute” adjectives like bent, certain, full is fixed as the minimum
or the maximum of the scale.14 For believe, this distinction corresponds to having
the kind of standard predicted by WB or SSB, respectively.

Kennedy & McNally (2005) and Kennedy (2007) convincingly argue that the
relative/absolute distinction boils down to differences in scale structure. They classify
gradable predicates depending on whether the associated scale has open or closed
ends, thus deriving the typology in (24).

14 See also Yoon (1996) and Rotstein & Winter (2004) on the related but non-equivalent distinction
between “partial” vs. “total” adjectives.
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(24) SCALE TYPOLOGY

a. totally open scale ◦ ◦ tall, short
b. lower-closed upper-open scale • ◦ bent, straight
c. lower-open upper-closed scale ◦ • certain, uncertain
d. totally closed scale • • full, empty

This scale typology is empirically supported by the distribution of degree adverbials
that make reference to endpoints. Thus, minimum-degree modifiers (e.g. slightly)
can only occur with adjectives that encode lower-closed scales, maximum-degree
modifiers (e.g. perfectly) are only compatible with adjectives that encode upper-
closed scales, and proportional modifiers (e.g. half or mostly) require adjectives
with totally closed scales. Adjectives that encode totally open scales are generally
incompatible with any of these modifiers.

Kennedy & McNally establish the following generalization about the relation
between scale structure and standard of comparison: adjectives associated with totally
open scales take relative standards whereas adjectives associated with partially or
totally closed scales take absolute standards. For example, tall is associated with a
totally open scale (it does not occur with minimality or maximality modifiers like
slightly or completely, at least not without coercion) and takes a relative standard
(what counts as “tall” will depend on the comparison class at hand). In contrast,
full has an upper-closed scale (things can be said to be “completely full”) and takes
the maximum of the scale as a standard (a bottle is said to be “full” if it cannot
accept more liquid, modulo pragmatic slack). The explanation for the first part of
Kennedy and McNally’s generalization is straightforward. That is, if a scale lacks
endpoints, an adjective associated with it needs contextual support in order to find
an appropriate norm of comparison. The explanation for the second part of the
generalization requires an additional optimization principle. Kennedy (2007) thus
invokes the principle of Interpretive Economy, according to which truth conditions
favor conventional meaning over contextual information. Given this principle, if a
scale provides endpoints, an adjective must use these when picking a standard before
it looks for it elsewhere and involves the context.

Given the possibility of probing into scale structure by compatibility with end-
point adverbials, we can use the Kennedy/McNally generalization to determine
whether believe takes relative or absolute standards. What kind of scale is believe
associated with? The data in (5)-(7) clearly argue for a totally closed scale, due to
the compatibility with minimality, maximality, and proportional adverbials. This is
because, as seen in (13), minimality adverbials refer to lower endpoints, maximality
adverbials refer to upper endpoints, and proportional adverbials additionally require
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a ratio scale.15 Given that its scale is totally closed, the Kennedy/McNally gener-
alization predicts that believe takes an absolute standard. This prediction is in line
with SSB, which assumes a fixed standard of full (subjective) certainty, but it is not
compatible with WB, which does not set a fixed standard. We may conclude that
believe carries a strong modal force, not a weak one.16

Notice that the Kennedy/McNally generalization actually does not determine
which of the two endpoints a predicate with a totally closed scale takes as a norm. It
is thus compatible with believe being minimum degree or maximum degree. Why
is the latter the case? I suggest that this is a general property of predicates with
totally closed scales. That is, if a predicate has a totally closed scale, we can stipulate
that the standard value is the maximum. For example, full takes as its standard the
maximal degree of fullness while its antonym empty reverses the scale, thus taking as
its standard the maximal degree of emptiness (corresponding to the minimal degree
of fullness). This stipulation entails that predicates with totally closed scales always
take maximum standards and so the scales of minimum-degree predicates are only
partially closed.

I now show how the threshold value is formally selected. The degree argument
of gradable predicates is always filled by degree morphology. For positive forms,
where no overt degree morpheme is present, it has been assumed that the standard
of comparison is supplied by a covert morpheme called POS (see Cresswell 1976
and much subsequent work). The entry for POS in (25) is taken from Kennedy &
McNally (2005), where C is a contextually supplied comparison class comprised of
appropriate objects.17

(25) [[POS]]w,t = λPλx .∃d [standard(d,P,C)∧Pw,t(d)(x)]

The first conjunct in the above formula links the degree argument to the right kind
of standard, depending on the features of the selected predicate and relative to a
comparison class. This conjunct is spelled out as in (26), where µP and SP are the
measure and the scale associated with the gradable predicate P (respectively).

15 A “ratio scale” is one that allows for numeric comparisons, e.g. twice as full or 95 percent certain.
Formally, it is a scale that starts at a true zero (a degree that ascribes an absolute lack of the measured
property) and increases in equal intervals. Notice that a ratio scale is compatible with the assumption
made in Section 2.3 that the scale of believe is probabilistic and corresponds to the dense interval
[0,1].

16 One way to stave off this conclusion is to assume that the threshold for believe is set at 0.5. This move
would effectively make believe an absolute predicate also according WB, albeit one associated with a
non-endpoint standard. However, assuming a fixed (midpoint) standard would go against the main
tenet of Hawthorne et al. (2016), who presume a fair amount of flexibility. See also Yalcin (2010),
Klecha (2014), and Lassiter (2017), who make a similar point about the strength of likely.

17 I will not take a stand on how the standard value may vary across worlds or times, so there are no
world/time parameters on the standard function.
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(26) standard(d,P,C) =


d > avg{µP(x) |x ∈C} if P is relative
d > min(sP) if P is minimum degree
d = max(sP) if P is maximum degree

The standard value for relative predicates is context sensitive; it is the average degree
of P-ness of the objects inside some contextually supplied comparison class. In
contrast, the standard values for absolute adjectives do not depend on the facts in the
world. They are fixed as the minimum or the maximum of the relevant scale.

Here is how POS contributes to sentences with believe. The case of POS attaching
to a believe-VP is demonstrated in (27). Since here the gradable predicate has a
totally closed scale, POS selects the maximum (= 1) as a standard and equates it to
the required degree of credence. We thus derive the fact that unmodified believe is
strong.

(27) I [POS [believe it’s raining]]
a. [[believe it’s raining]]w,t = λdλx .Crx,w,t(rain)> d
b. [[POS [believe it’s raining]]]w,t

= λx .∃d [standard(d, [[believe it’s raining]]w,t ,C)∧Crx,w,t(rain)≥ d]
= λx .∃d [d = 1∧Crx,w,t(rain)≥ d]
= λx .Crx,w,t(rain) = 1

As mentioned in Section 2.2., POS can also attach to gradable adverbs like
strongly, which in turn may modify VPs headed by believe. This case necessitates
that we postulate an adverbial version of POS, just like we postulated an adverbial
version of more in (17). An appropriate entry is stated in (28). Notice that in this
case the standard function operates on the adverbial meaning A and the modified
property P serves as a comparison class.

(28) [[POSAdv]]
w,t = λAλPλx .∃d [standard(d,A,P)∧Aw,t(P)(d)(x)]

A sample derivation is given in (29). Below, strongly is treated as a relative predicate
and ds is the standard of strength for belief of the relevant kind.

(29) Jill [[POSAdv strongly] [believes that education is key to success]]
a. [[believes that education is key to success]]w,t

= λdλx .Crx,w,t(ed.key.to.success)≥ d
b. [[[POSAdv strongly] [believes that education is key to success]]]w,t

= λx .∃d [d > ds∧Crx,w,t(ed.key.to.success)≥ d]
= λx .Crx,w,t(ed.key.to.success)> ds

In closing this section, I discuss three additional pieces of evidence that further
strengthen the empirical parallel between maximum-degree adjectives and believe.
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The first piece of evidence involves insertion of a for-phrase that explicitly states the
comparison class. Since relative predicates like tall pick flexible standards, we would
expect that the comparison class can be stated explicitly, as this would delimit the
range of options. In contrast, absolute predicates like full select a fixed degree on the
scale, so making the comparison class explicit would typically lead to redundancy.
The contrast in (30), from (Lassiter 2017: 101), confirms these predictions.

(30) a. Bill is tall for a fourteen-year-old.
b. ?? This room is full for a classroom.

Believe behaves like an absolute predicate in this respect. An unmodified form cannot
felicitously occur with a for-phrase that specifies the comparison class, as shown in
(31).18

(31) # I believe this story for a skeptic.
(INTENDED READING: I believe this story to a higher degree than a skeptic
would.)

The second piece of evidence comes from the way antonyms interact in entail-
ment patterns and negated conjuncts. Kennedy (2007) and Lassiter (2017) point out
that the negation of an absolute adjective entails its antonym while the negation of
a relative adjective does not entail its antonym. Similarly, one cannot negate both
an absolute adjective and its antonym, although one can negate a relative adjective
and its antonym. The examples in (32)-(33) are taken from Lassiter (2017: 100) and
illustrate these properties for the antonym pairs bent/straight and tall/short.

(32) a. The rod is not bent. |= The rod is straight.
b. Bill is not tall. 6|= Bill is short.

(33) a. # The rod is not bent, but it is not straight either.
b. Bill is not tall, but he is not short either.

The reason for these contrasts is that absolute adjectives and their antonyms cover
complementary portions of the same scale, while relative adjectives leave a “zone of
indifference” (Sapir 1944) between the two denotations. Crucially, believe patterns
with absolute adjectives in this respect. Assuming that John is opinionated about a

18 In contrast, relative epistemic modals (like probable or likely) differ from believe in allowing for
explicit comparison classes. Here are two plausible examples which demonstrate that.

(i) Winning the lottery is probable for the man on the street (but not for the statistician).

(ii) Miraculous healing is likely to occur for the believer (but not for the skeptic).
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given proposition, his not believing said proposition entails that he doubts it, and he
cannot both not believe and not doubt said proposition.19 This is illustrated in (34).20

(34) a. Jack doesn’t believe Jill is at the party. |= Jack doubts Jill is at the
party.

b. # Jack doesn’t believe Jill is at the party, but he doesn’t doubt it either.

The third piece of evidence involves percentage modifiers and is more tentative,
as such modifiers are generally difficult to combine with gradable modals. In spite
of that, Klecha (2014) and Lassiter (2017) notice that maximum-degree modal
adjectives have a preference for percentage modifiers that are close to the top of the
scale while relative modal adjectives impose no such preference. This is illustrated
for certain and likely in (35) below.

(35) a. It’s #5% / ?50% / 99% certain that Biden will win.
b. It’s (?)5% / (?)50% / (?)99% likely that Biden will win.

At least for some speakers, the verb believe behaves like a maximum-degree predicate
in preferring high percentage modifiers, see (36).

(36) a. I believe with ?5% / ?50% / 99% certainty that Biden will win.
b. I believe #5% / ??50% / (?)99% that Biden will win.

Although I do not know why such a restriction on percentage modifiers should
be in place, its existence suggests that believe belongs to the same class as less
controversial instances of maximum-degree predicates.

4.2 Conjunction closure

Epistemic modals with a strong vs. non-strong modal force are expected to exhibit
different logical properties. One such property is closure under conjunction. A modal
M is said to be closed under conjunction if it licenses the entailment pattern in (37).

19 To be precise, the reported patterns about absolute predicates hold only if we are dealing with
maximum/minimum antonym pairs, and believe/doubt fit the bill. Lassiter (2017) lists full/empty
as an example of a maximum/maximum pair of absolute adjectives that does not obey the reported
pattern.

20 Again, relative epistemic modals exhibit the opposite behavior. Since Jill being at the party could be
exactly 50% likely, both of the following hold for the antonym pair likely/unlikely.

(i) It is not likely that Jill is at the party. 6|= It is unlikely that Jill is at the party.

(ii) It is not likely that Jill is at the party, but it is not unlikely either.
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(37) CONJUNCTION CLOSURE FOR MODALS

M(φ),M(ψ) |= M(φ ∧ψ)

Empirically, it is easy to observe that modals that carry a strong force are closed
under conjunction. This is illustrated for certain in (38). Modals that carry a non-
strong force, like probably or possible, do not possess this property, see (39)-(40).

(38) a. It’s certain that Sean is in Rome and it’s certain that he is catholic.
b. |= It’s certain that Sean is in Rome and that he is catholic.

(39) CONTEXT: Each week Jack spends (in no particular order) 3 nights at the
local pub and gets drunk, 2 nights at the same pub but stays sober, and 2
nights at home where he also gets drunk. On a given night, I say:
a. Jack is probably at the pub. True (chance = 5/7)
b. Jack is probably drunk. True (chance = 5/7)
c. Jack is probably at the pub drunk. False (chance = 3/7)

(40) a. It’s possible Jane is in Italy and it’s also possible Jane is in France.
b. 6|= It’s possible Jane is in Italy and in France.

Crucially, believe aligns with strong-force modals in this respect. It licenses the
entailment pattern in (37), as shown in (41).

(41) a. Ron believes Mia is hot and he also believes she is going to marry him.
b. |= Ron believes that Mia is hot and that she is going to marry him.

Since believe is closed under conjunction, it must carry a strong modal force.
Let us now work out the predictions that SSB and WB make about the interaction

of believe with conjunction. Starting with the former view, the fact that believe is
closed under conjunction is good news for SSB, the reason being that the closure
property falls out directly from the assumption that believe carries a strong force.
Here is an intuitive understanding of why this is the case. Suppose that x believes
p and x believes q are both true in a world w and at a time t. On SSB, it follows
that Crx,w,t(p) = 1 and Crx,w,t(q) = 1. These state that, according to x in w and at t,
the entire certainty weight falls within p and the entire certainty weight also falls
within q. That is, all possibilities outside p∩q are discarded. We may conclude that
Crx,w,t(p∩q) = 1, or that x believes (p and q) is true as well.21

21 Here is a rigorous proof that uses some basic facts of probability theory (world and time parameters
are omitted for convenience). Let Crx(p) = 1 and Crx(q) = 1, so x believes p and x believes q are
both true. Since probabilities sum up to 1, we get Crx(p) = 0 and Crx(q) = 0, respectively. Now
assume for contradiction that Crx(p∩q)< 1. For the same reason as above, we get Crx(p∩q)> 0,
i.e. Crx(p∪q)> 0. Since probability measures are additive, the latter can be true only if Crx(p)> 0
or Crx(q)> 0, a contradiction. Our assumption is false, hence Crx(p∩q) = 1, which means that x
believes (p and q) must be true. QED
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In contrast to that, the fact that believe is closed under conjunction is compatible
with WB but it does not follow from this view. The intuitive reason for this is that if
any amount of uncertainty is compatible with unmodified believe, the uncertainty
of individual beliefs will multiply in a combined belief and the latter may fail to
rise above the required contextual threshold. That is, we could have a situation in
which x believes p and x believes q are true but x believes (p and q) is false.22 What
this means is that WB does not guarantee that believe is closed under conjunction,
contrary to intuition.

It is important to stress that the link between modal strength and conjunction
closure does not depend on the specific technical implementation, i.e. on whether
the semantics for believe is threshold-based or quantificational. As an example,
notice that the standard Hintikkan proposal, stated in (1), encodes strong force via
universal quantification over possibilities but still derives the closure property. This is
so because, if all of x’s doxastic alternatives are p-possibilities and all of x’s doxastic
alternatives are also q-possibilities, then necessarily all of x’s doxastic alternatives
are p∩ q-possibilities. Despite this virtue, the Hintikkan semantics says nothing
about gradability nor does it determine whether the strong universal force translates
into full certainty (recall Section 1). SBB fares much better in both respects. As
detailed in Sections 2 and 3, it allows for degree modification along familiar lines
and it entails that believe expresses strong but subjective certainty.

I close this section with a brief note on conjunction closure and rational belief.
There is a lot of discussion in the philosophical literature as to whether the beliefs
of a rational agent are closed under conjunction. While most philosophers agree
this should be so (e.g. Hintikka 1962; Stalnaker 1984; Harman 1986; Clarke 2013;
Leitgeb 2014; Greco 2015; Moss 2019), detractors point out that the closure property
leads to the “lottery paradox” (Kyburg 1961). A classical version of the lottery
paradox for rational belief goes as follows. Consider a fair lottery with 100 tickets
and one winner. It seems rational to believe the statement “Ticket 1 will not win”, as
it has a solid 99% chance of being true. But the same goes for the statements “Ticket
2 will not win”, “Ticket 3 will not win”, and so on down the line up to “Ticket
100 will not win”. By the closure property, it should then be rational to believe the
statement “No ticket will win”. But this contradicts the assumption that one ticket
will win.

22 Here is a counterexample to the closure property within WB, fleshed out in probabilistic terms (once
again, world and time parameters are omitted). Consider a context in which the threshold for believe is
0.5, and let p and q be probabilistically independent. If µx(p) = 0.6 and µx(q) = 0.7, then x believes
p and x believes q are true, as they both exceed the threshold of 0.5. However, x believes (p and q)
turns out to be false, given that µx(p∩q) = µx(p)×µx(q) = 0.6×0.7 = 0.42 does not exceed the
threshold of 0.5.
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The existence of this paradox may be taken as evidence in favor of WB. However,
the important thing to notice is that the lottery paradox is about the norms of the
concept of belief, not about the semantics of the verb believe. If rational belief is
understood as reaching some high but non-maximal level of confidence (e.g. Foley
1992), it is indeed reasonable to reject the closure property, or else we will be left
with a paradox. However, when the paradox is taken to bear on the semantics of the
verb believe, the linguistic judgments can be disputed, as Hawthorne et al. (2016)
themselves note. In the above scenario, for example, it may not be entirely sincere
to assert that one believes that a specific ticket will lose based on high probabilities
alone and without regarding the prejacent proposition as true. Indeed, if we assume
that believe does not tolerate any amount of doubt, as per SSB, any shortage of
credence would invalidate the premises and the paradox would not arise.

4.3 Interaction with epistemic modality

Perhaps the most direct way of probing into the modal strength of believe involves
its interaction with other expressions of epistemic modality. I start by looking at
examples in which the certainty level of the belief holder is determined by the prior
context. There are two main cases to consider here. First, when the context assigns a
maximal degree of certainty to an agent, an attribution of belief to said agent is quite
natural, as shown in (42).

(42) CONTEXT: We don’t know whether the transfer student passed the midterm
exam but Jill is certain he did.

Jill believes that the transfer student passed the midterm exam.

Conversely, it is hard to attribute genuine belief to an agent who doubts the prejacent
proposition to some extent. This is illustrated in (43).

(43) CONTEXT: We don’t know whether the Russians hacked the election. Mueller,
the former FBI director, finds it likely but is not certain they did.

? Mueller believes that the Russians hacked the election.

Both of these data points recommend SSB over WB. According to WB, (42) and
(43) should give rise to the opposite judgments from what we actually get. That is, if
believe did not require full certainty, it would be unclear why (42) is fully natural
and not felt to be underinformative. After all, this sentence should be as odd as, say,
Some/Most of the students passed the midterm exam when uttered in a context where
it has been established that in fact all of the students passed the midterm exam. The
relative infelicity of (43) is problematic for WB as well, given that a high (though
non-maximal) degree of certainty should be enough to warrant belief. We would
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need to conjure up some independent issue with (43), so at the very least WB lacks
explanatory power here. In contrast, SSB predicts the correct judgments in both
cases. That is, (42) attributes a full certainty to the agent and believe is licensed,
while (43) attributes a lack of certainty to the agent and believe is not licensed.23 In
sum, these data points argue for a strong-force semantics for believe.

In spite of this conclusion, there are also examples that juxtapose believe with
another epistemic modal and that appear to prefer WB over SSB on grounds of
theoretical parsimony. That is, since such examples are compatible with both views,
they may be taken to argue for WB, which constitutes the simpler view as it does
not draw a distinction between two flavors of epistemic modality. I now discuss two
kinds of such examples and argue that, at least in the latter case, SSB makes better
predictions.

The first kind of example involves modal gradation sequences (cf. Hawthorne et
al. 2016). One exemplar is based on the old dictum that knowledge entails – and thus
is stronger than – belief (see Gettier 1963 for a classic discussion). It is illustrated
by the natural gradation in (44).

(44) Scientists believe there is water on Mars. In fact, they know it.

This example leaves the impression that the certainty level in there being water on
Mars is ramped up as the discourse advances from the first sentence to the second
sentence. This suggests that believe encodes a lower modal strength than know,
although it remains unclear whether we are dealing with a contrast in modal force or
modal content.

While both WB and SSB can explain the intuition of strengthening in (44),
the nature of the explanation differs in each case. WB offers a straightforward
explanation in terms of modal force. All this view has to say is that, since believe
carries a weak force, it is only natural to strengthen it by using a modal with a strong
force, such as know. This explanation puts (44) on a par with cases in which likely
is strengthened to certain (cf. It’s likely she stole the money. In fact, it’s certain),
where presumably these two modals only differ in force. In turn, SBB states that
believe carries a strong force, so it has to resort to a contrast in modal content when

23 Notice that, for SSB, it does not matter whether the certainty involved in the contexts in (42)-(43)
is construed as subjective or objective. If construed as subjective, we predict that full credence is
required for licensing believe, so (42) is fine but (43) is out. If construed as objective, the judgment in
(42) falls out directly once again. The reason is that, as discussed in Section 3.2, a full commitment
implies full credence, so believe is correctly predicted to be licensed. (43) is the only case that is
potentially problematic for SSB on an objective interpretation, given that a lower commitment does
not rule out full credence. However, this example gives no indication that Mueller’s degree of credence
is at maximum, so one would naturally take his subjective certainty to match his objective certainty.
Thus, if Mueller’s subjective certainty in the Russians hacking the election is below maximum, we
correctly predict that (43) is degraded.
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tackling (44). In order to make this explicit, let us posit the lexical entry for know in
(45). According to it, know differs from believe in three respects (cf. Partee 2004;
Stanley 2004; Percus 2006; Chemla 2008; Sauerland 2008; Schlenker 2012): (i) it
is not gradable and lacks a degree argument, (ii) it has a factive component so that
the prejacent propostion is presupposed, and (iii) it encodes an objective measure of
certainty.

(45) [[know]]w,t = λ pλx : p(〈w, t〉) .Comx,w,t(p) = 1

In the light of this semantics, the intuition of strengthening in (44) can be attributed
to a transition from subjective to objective certainty, where only the second sentence
entails the presence of sufficient evidence.

We see that both WB and SSB can capture the intuition of strengthening in
modal gradation sequences with believe and know. But unlike WB, which does
not distinguish between different flavors of modality, SBB needs the additional
assumption that believe and know differ in modal flavor. This may be taken as a
theoretical point for WB over SSB.24

The second kind of example that I discuss involves hedging sentences. Such
sentences consist of a belief attribution accompanied with an explicit disavowal of
full certainty (of the relevant kind). One example is given in (46).25

(46) I believe it’s raining, but I’m not sure it’s raining.
(Hawthorne et al. 2016: 1395)

Again, both WB and SSB can account for hedging sentences, although in differ-
ent ways and by making divergent additional predictions. According to WB, (46)
assigns high but non-maximal certainty regarding the prejacent proposition, where

24 However, objective know is “stronger” than subjective believe in more than one way. Know is also
presuppositionally stronger, in conveying that the speaker regards the prejacent proposition as true.
This latter property could be invoked to explain the intuition of strengthening in (44) as well. That
is, the second sentence may be taken to raise the commitment of the speaker towards the prejacent
proposition without ascribing a higher level of certainty to the belief holder, i.e. to the group of
scientists in question. Of course, this explanation will only work for factive competitors of believe
and will exclude non-factive competitors like certain, which give rise to similar effects (cf. Scientists
believe there is water on Mars. In fact, they are certain this is so).

25 Some English speakers have a preference for think over believe in such examples. As Hawthorne
et al. (2016: 1400) put it: “‘Think’ seems slightly more natural here, but ‘think’ often feels more
natural.” However, naturally occurring examples are abundant on the web, see (i).

(i) I might be wrong, but I believe this is the first Windows release to feature an onboarding app.

In addition, the experimental results reported below leave little doubt that sentences with believe can
be hedged.
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there is a single notion of certainty involved. In turn, SSB offers a very different ex-
planation, according to which (46) establishes a contrast between maximal credence
and lower commitment. This latter explanation can be made formally explicit if we
assume that sure is a maximal-degree predicate that can have an objective modal
flavor, as shown in (47).26

(47) a. [[sure]]w,t = λ pλdλx .Comx,w,t(p)≥ d
b. [[POS]]w,t([[sure]]w,t(p))) = λx .Comx,w,t(p) = 1

Although each view takes the hedging data in its stride, WB seems to win out
on simplicity once again, as it does not have to distinguish between subjective and
objective epistemic modality and corresponding probability measures. However,
there is empirical evidence that hedging sentences with believe do establish a contrast
in modal content rather than a contrast in modal force. For one, sentences with believe
cannot be hedged with modal expressions that are inherently subjective, such as
doubt. This is illustrated in (48).

(48) # I believe Putin stole the election, but I doubt it somewhat.

Since WB is working with a single flavor of modality, it is unclear why (46) and
(48) should differ in judgment. In order to derive the attested contrast, this view
would need to be supplemented with some independent mechanism. On SSB, in
contrast, the unacceptability of (48) falls out naturally. That is, if believe and its
antonym doubt operate on a subjective scale, then (48) is correctly expected to lead
to a contradiction. The reason is that this sentence ends up attributing and denying
full credence in the prejacent proposition to the same agent.

Additional evidence for analyzing hedging sentences with believe in terms of
modal content and not in terms of modal force comes from manipulating the agent,
world, and time parameters. Author et al. (to appear) show experimentally that
hedging sentences with combinations of third person/past tense/embedded features,
while not inconsistent, are generally judged as less natural than canonical first
person/present tense/main clause forms. For example, participants found sentences
as in (49b) to be significantly less acceptable than sentences as in (49a).27

(49) a. I believe diplomacy is better than war, but I’m not sure.
b. ? Suppose that one year ago Sean believed diplomacy was better than

war, but he wasn’t sure.

26 In the Conclusion, I will suggest that sure (along with might, must, possible, likely, certain) is actually
neutral, in the sense of being able to convey either subjective or objective modality.

27 See Experiment 1 in Author et al. (to appear) for details on the experimental design, the uncovered
pattern, and proposed explanations.
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Once again, in the absence of some independent mechanism, WB has little to say
about what causes this divergence in judgment. It draws a purely logical contrast,
rooted in a single measure and comparable to “likely but not certain”, so we expect
such sequences to be licit across the board. SSB, which draws a contrast between
subjective and objective certainty, is much better equipped to deal with such data.
It has been independently argued that human communication is primarily about
negotiating social commitments, not about sharing beliefs or other mental states
(Hamblin 1971; Krifka 2015; 2019; Geurts 2019a; 2019b). In the light of this claim,
we expect that the subjective/objective contrast can most easily be drawn in the
presence of a salient speech context, as in that case private beliefs can most clearly be
distinguished from public commitments. This means that the closer the parameters
on the certainty measures are to the utterance context parameters (where hedging
sentences with first person/present tense/main clause features constitute the canonical
case), the more natural said contrast is expected to be.28 This is indeed what we find.

To sum up, the interaction of believe with other expressions of epistemic modality
points at a strong but subjective semantics. While some data can be folded under
either SSB or WB, other data are only compatible with the former view.

5 Conclusion and beyond

The idea that believe expresses universal quantification over possibilities hails from a
long and venerable tradition in formal semantics. This paper challenged this dictum
as both too rigid and non-explanatory, pointing out that it does not account for the
gradability properties of believe and does not predict that believe conveys some
sort of weakness towards the prejacent proposition. After exploring the empirical

28 The observation that person/world/time parameters may have an effect on the acceptability of
epistemic contradictions is not new and has previously been made in Moore (1993). Moore noticed
that while (i) sounds odd, sentences of this shape are not self-defeating and become acceptable when
embedded under modals, or rendered in the past tense or the third person, as in (ii)-(iv).

(i) # It’s raining, but I don’t believe it’s raining.

(ii) Suppose that it’s raining but I don’t believe it.

(iii) I didn’t believe it was raining, but as a matter of fact it was.

(iv) Jack doesn’t believe it’s raining, but it really is.

A detailed analysis of this paradigm goes beyond the scope of this paper. The important thing to
notice, though, is that only the infelicitous example in (i) combines a full commitment (due to the
unmodified assertion in the first part of the sentence) and lower credence (due to the negated belief
attribution in the second part of the sentence) with the same person/world/time specifications. And
as discussed in Section 3.2, such combinations are expected to be unnatural. (iii) does something
similar, although in this case the belief is anchored to the past while the assertion is anchored to the
present, so no oddness arises.
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landscape, I proposed a gradable semantics that ascribes to believe a strong modal
force plus a subjective modal content. I demonstrated how this semantics captures
the interaction of believe with degree morphology and that it correctly predicts the
fact that believe exhibits the logical properties of a strong-force modal. Among other
things, the subjective modal content of believe was exploited to account for hedging
sentences, which were claimed to contrast full credence with a lower commitment
regarding the prejacent proposition. More generally, the paper has provided support
for the hypothesis that there are two flavors of epistemic modality, i.e. subjective
and objective, and has shown that this distinction has real-life consequences in that
certain modals may lexicalize a given flavor.

In closing, I zoom out and briefly look beyond the immediate focus of this paper,
i.e. the semantics of believe. One important question that still needs to be addressed is
how far the claimed distinction in modal subjectivity cuts into the epistemic domain.
Although I am not in a position to make a concrete proposal at this point, I tentatively
suggest that all epistemic modals are lexically encoded as subjective, objective, or
either. In some cases, there is no real choice in how a modal is interpreted. Thus, we
have assumed that think and doubt are inherently subjective while know is inherently
objective. But what about the remaining vast majority of epistemic expressions? I
hypothesize that the third or “neutral” kind of modal in fact encompasses the largest
class. Take sure as an illustration. In the face of hedging sentences as in (50a) and
the inherent subjectivity of believe, we have argued that sure can be read objectively.
But the relative felicity of (50b) and the inherent objectivity of know suggest that
sure can be read subjectively as well.

(50) a. I believe he is at the party, but I’m not sure.
b. (?) I’m sure he is at the party, but I don’t know it.

Building on Lyons (1977), I hypothesize that the same holds for modals like might,
must, possible, likely, and certain.29 How does the neutrality of such modals come
about? It does not seem plausible to me that these are lexically ambiguous and
are listed twice in the lexicon, once as subjective and once as objective. Rather,
it is more plausible that such modals are indeterminate for subjectivity and that
the specific interpretation a given use receives depends on the context. One way to
formally capture this idea is to assume that the semantics of such modals contains
a free parameter that can be specified as either subjective or objective. I leave the
substantiation of these rather speculative remarks to future work.

29 For example, certain can be plugged in (50) without a change in judgment.
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