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The Hintikkan orthodoxy The standard view in formal semantics is that the verb believe ex-
presses universal quantification over possibilities (e.g., world-time pairs), stating that the prejacent
(the complement of believe) is true in all of the agent’s doxastic alternatives (1). One outstanding
issue with the standard view is that it makes no predictions about how strongly (fully or partially)
believe commits the agent to the prejacent. Since the domain of quantification Dox is defined as the
set of worlds compatible with everything the agent “believes”, the issue of strength is not addressed
but is merely pushed into the metalanguage.

(1) [[believe]]i = λ pλx .∀i ′ ∈ Doxx, i : p(i ′) (Hintikka 1969)

Two views on strength According to Hawthorne et al. (2016), believe is akin to the probability
operator likely and typically receives an “agent finds it more likely than not” interpretation. We
call this view Weak Believers and spell it out in (2), where µ is a probabilistic measure parameter-
ized by agents, times, and worlds. Alternatively, Koev (2019) proposes that believe conveys high
certainty but qualifies this certainty as subjective (measured by Cr, for “credence”), in contrast
with modals that convey high objective certainty (measured by Pr), like sure. While both types of
certainty are anchored to an agent, subjective certainty is private and need not be based on evidence
whereas objective certainty encodes the degree of public commitments and does requires evidence.
We dub this view Strong Believers (3).

(2) Weak Believers (WB) [[believe]]w, t = λ pλx .µx,w, t(p)> θbel , where typically θbel = 0.5

(3) Strong Believers (SB) [[believe]]w, t = λ pλx .Crx,w, t(p) = 1

Predictions about hedging We focus on the use of believe as a hedge, which is allegedly the
strongest argument for WB, and argue that – despite appearances – in fact it favors SB. For WB,
(4) simply states that the speaker finds it likely but is still uncertain as to whether the prejacent
is true (4a). For SB, while the speaker expresses a maximal subjective certainty regarding the
prejacent, they are also unwilling to publicly commit to it (due to lack of sufficient evidence), thus
conveying lower objective certainty (4b). (We use the following abbreviations in the schematic
representations:4= it is likely, �= it is certain, s = subjective, o = objective.)

(4) I believe the Giants will win the game, but I’m not sure they will.
a. WB: µx,w, t(win)> 0.5 ∧ µx,w, t(win)< 1 (schematically:4p∧¬�p )
b. SB: Crx,w, t(win) = 1 ∧ Prx,w, t(win)< 1 (schematically: �s p∧¬�o p)

WB draws a purely logical contrast, rooted in a single probabistic measure and comparable to
“likely but not certain”. The prediction is that such sequences are licit across the board. Specifi-
cally, it should make no difference whether (4a) occurs in the first or third person, in the present
or past tense, unembedded or embedded under hypotheticals like suppose (cf. Moore 1993). (4a)
should also be fine regardless of whether what is at-issue is the prejacent (i.e., answering QUD1 =
Will the Giants win the game?) or the belief component itself (e.g., answering QUD2 = Why did
you bet on the Giants?). (In the former case, the follow-up clause further qualifies the likelihood of
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the prejacent; in the latter case, this clause may hint at QUD1 as the more general topic.) In turn,
SB draws a contrast between the agent’s private beliefs and the agent’s incurred discourse commit-
ments, and whether this contrast is natural will depend on specific uses. Thus, first person/present
tense/unembedded variants of (4b) – as most closely tied to the utterance context – are expected to
be more natural than third person/past tense/embedded forms, which are further detached from the
context and the subjective vs. objective contrast is harder to draw. Moreover, (4b) is predicted to
be less natural if what is at-issue is the subjective certainty (as under QUD2), since invoking objec-
tive certainty in such cases is likely to feel redundant. We tested these predictions experimentally
and found that the naturalness of hedging sentences was sensitive to the noted grammatical and
discourse factors, as predicted by SB but not by WB.

Experiment 1: Grammatical factors To test the diverging predictions about hedging sentences
of specific forms, we conducted an acceptability study which manipulated three grammatical fac-
tors: Person (first vs. third), Tense (present vs. past), and Position (main clause vs. embedded under
suppose). We created 16 core sentences similar to (4) and crossed these with the resulting eight
experimental conditions, as schematized in (5).

(5) {Suppose/–} {I/John} {believe(s)/believed} p, but not sure p.

We recruited 96 MTurkers and instructed them to rate sentences for naturalness on a continuous
scale ranging from “very unnatural” (0) to “very natural” (100). We fitted a mixed effects linear
regression model, with Person, Tense, Position as fixed effects and with random by-participant
and by-item intercepts. Through model comparisons (Bates et al. 2018) we found that all main
effects and interactions were significant (p < 0.01), except for the interaction of Tense and Person
(χ2(1) = 0.01, p = 0.91). As shown in the bar chart on the left below, these effects resulted from
participants rating forms with combinations of third person/past tense/embedded features as less
natural than canonical first person/present tense/main clause forms. Interestingly, Person turned
out to move the pattern into the opposite direction, i.e. third person forms were judged to be more
felicitous than first person forms. We suggest this is because third person belief reports naturally
evoke a secondary speech context, due to the fact that one’s words are often reported as one’s
beliefs. This facilitates a subjective/objective contrast “shifted” to that secondary context. While
we did not originally predict a difference in this direction, it remains the case that any difference
between the levels of this factor is more easily captured by SB than WB.

Experiment 2: Discourse factors In a second experiment, we tested whether the hedging use is
sensitive to an (explicit) QUD, as expected on SB but not on WB. We compared discourses in which
the prejacent is made at-issue by a corresponding polar question (e.g., QUD1 in (4)) to discourses
in which the belief component is made at-issue by an appropriate why-question (e.g., QUD2 in (4)).
We ran 60 participants, employing a similar design as Experiment 1. Following the same analysis
as above, we found a highly significant effect of At-issueness (χ2(1) = 11, p < 0.001). As the bar
chart on the right-hand side shows, sentences with at-issue prejacents were judged as more natural
than sentences in which the belief component is at-issue. This is in line with SB but not WB.

Discussion The experimental evidence suggests that the felicity of the hedging use of believe is
affected by certain grammatical and discourse environments. The observed patterns posit a serious
challenge to WB, which does not predict clear contrasts, but are directly predicted by SB.
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