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Wanted: A compositional analysis that jointly predicts two well-known observations: (i) ‘I believe’
is frequently used as a hedge, cf. (1) (ii) Moore’s paradox, cf. (2). The desideratum of compositionality amounts to this: ‘I believe p’ should have the same kind of content as ‘John believes p’, modulo
the belief subject; and ‘p’ and ‘I believe p’ should be assigned the same conventional force, with
their different effects following form their different contents.
Hedging with ‘I believe’. ‘I believe that p’ often indicates that the speaker is not entirely certain
that p, cf. (1). A natural way to account for this as an implicature, derived on the basis of the fact
that the speaker chose to say ‘I believe that p’, instead of ‘p’. One reason for doing so may be that
she does not want to commit to p, and instead only commits to the claim that she believes that p.
(1)

I believe/think it is raining.  Sp is not certain that p.

BelSp (p)

Moore’s paradox (Moore 1942, 1944). (2) seems to have a perfectly consitent content (cf. ‘It is not
raining, but John believes it is’), yet it sounds “incoherent” (We focus on (2) instead of the (classic) ‘It
is raining but I don’t believe it’ to side-step questions about neg-raising). A natural way to account
for this is the following: With uttering ¬p, the speaker commits to taking p to be false, but with
uttering BelSp (p), she commits to taking p to be true. Thus, (2) induces incompatible commitments.
(2)

# It is not raining, but I believe it is (raining).

¬p ∧ BelSp (p)

A dilemma. There is a tension between the two ‘natural explanations’ sketched above. To bring
this tension out more clearly, let ASp be an operator representing the consequences of assertion of
a declarative (‘doxastic commitment’, Condoravdi and Lauer 2011, Lauer 2013, ‘assertoric commitment’ Krifka 2014, ‘truth commitment’ Searle 1969, Krifka 2015, etc.). Then we are faced with the
question whether the ‘mixed introspection’ principle in (3) should be valid (N.B., mixed introspection
is in principle independent from introspection for ‘believe’: BelSp (BelSp (p)) → BelSp (p)).
(3)

Mixed introspection: ASp (BelSp (p)) → ASp (p)

The ‘natural explanation’ for hedging with ‘believe’ requires that (3) be not valid (else, asserting
‘I believe p’ is not a way to avoid asserting p). On the other hand, the ‘natural explanation’ for
Moore’s paradox seems to rely on the assumption that (3) is valid.
Diagnosis. Intuitively, (3) should fail because asserting ‘I believe that p’ induces (at least in some
contexts) a weaker commitment than asserting ‘p’. At the same time, this commitment should
not be too weak: It must be strong enough to explain Moore’s paradox, and also (arguably) the
two observations labelled Strength and Closure below. In particular, Strength requires that the
commitment induced by ‘I believe p’ is stronger than that induced by ‘Might p’.
(Strength) ‘I believe p’ and ‘I believe ¬p’ are incompatible.
(Closure) A speaker who asserts ‘I believe p’ and ‘I believe q’ is also committed to ‘I believe p ∧ q’.
Graded belief. The need for ‘medium-strong’ commitment for ‘believe’-ascriptions motivates moving to a theory of graded belief, such as probability theory (cf. Swanson 2006, Lassiter 2011, 2017 on
epistemic ‘must’). Setting aside compositionality, assume that ‘I believe that p’ commits its speaker
to her subjective probability distribution satisfying PSp (p) > θ and that asserting ‘p’ commits her to
PSp (p) > α, where α, θ ≥ 0.5. Such a theory is set-up to do well on Moore’s paradox and Strength,
but it can only predict at most one of Hedging and Closure: To predict Hedging, it must be that
θ < α ≤ 1. But then, Closure does not hold.

We hence explore an account in terms of a different theory of graded belief: The ranking theory
of Spohn (1988, 1990, 2012).
Definition 1 (Language). For P and A disjoint sets (proposition letters, agents), LP ,A is the smallest
superset of P closed under negation ¬ and conjunction ∧, s.t. if φ ∈ LP ,A , a ∈ A, then (Bela φ) ∈ LP ,A .
Definition 2 (Models). A model for LP ,A is a qadruple M = hW , I, K, θi, such that W is a set of
possible worlds, I : W × P → {0, 1} an interpretation function for the proposition letters, K a function
that assigns to each agent-world pair complete pointwise ranking function and θ ∈ N.
Definition 3 (Ranking functions, after Spohn 2012, p. 70/75). Given M = hW , I, K, θi, a complete
pointwise ranking function is a function κ : W → (N ∪ {∞}) such that κ −1 (0) ≠ . Given such a
function κ, its positive lift (κ + ) is that function ℘(W ) → (N ∪ {∞}) such that κ + () = 0, κ + (W ) = ∞
and for any non-empty A ⊂ W : κ + (A) = min {κ(v) | v ∈ (W − A) }. For any κ, κ + is a completely
T
minimitive ranking function. In particular, κ + ( B) = min {κ + (B) | B ∈ B } for all B ∈ ℘(W ).
Definition 4 (Denotation). Given a model M = hW , I, K, θi, the denotation function ·M : LP ,A →
℘(W ) is as follows: Proposition letters are interpreted via I, Boolean combinations are interpreted in

the usual way (¬ as complement on W , ∧ as ∩), and Bela φM = w ∈ W K(a, w)+ (φ) > θ .
We define admissibility for ranking functions and models, ensuring introspection for belief (Fact 6).
Definition 5. Given M = hW , I, K, θi, a pointwise ranking function κ is admissible for a ∈ A iff
∀v ∈ κ −1 (0) : K(v, a) = κ. A model is admissible iff ∀w ∈ W , a ∈ A : K(w, a) is admissible for a.
Fact 6. (Collapse) For any admissible model M : Bela (Bela φ)M ⊇ Bela φM for all a, φ.
Declarative force Fixing a model M for a language LP ,A , the commitments an agent has are represented as constraints on ranking functions. Thus a commitment state is partial truth-function of
pointwise ranking functions such that Ca (κ) is defined iff κ is admissible for a. There are two distinguished commitment states ⊥ = λκ.0 (the contradictory state) and > = λκ.1 (the uncommitted
state). We further define the update to commitment states that happens when a speaker utters a
declarative sentence as in (4), and, in terms of it, a notion of support à la Veltman (1996) in (5).
(4)

C + φ = λκ.C(κ) & κ + (φ) > α

(5)

C î φ iff C + φ = C

Success of the account is witnessed by the following three facts:
Fact 7 (Hedging with ‘belief’ explained). For any Ca : Ca + Bela (φ) ù φ unless Ca î φ.
This is so because Ca + (Bela φ) only requires (in virtue of admissibility) that κ + (φ) > θ, while φ
requires κ + (φ) > α, and θ < α.
Fact 8 (Moore’s paradox explained). For any agent a and commitment state Ca :
(i) Ca + (¬φ ∧ Bela φ) = ⊥

(ii) Ca + (φ ∧ Bela ¬φ) = ⊥

(iii) Ca + (φ ∧ ¬Bela φ) = ⊥

For (i) this is so because the first conjunct requires κ + (φ) = 0, but the second requires κ + > θ ≥ 0.
Reasoning for the other cases is analogous. N.B.: It can easily be that ¬φ ∧ (Bela φ) ≠ .
Fact 9 (Strength and closure explained). For any agent a and commitment state Ca :
(i) Ca + (Bela φ) + (Bela ¬φ) = ⊥

(ii) C + (Bela φ) + (Bela ψ) î Bela (φ ∧ ψ)

For (i): The first update requires κ + (φ) > θ ≥ 0, the second κ + (¬φ) > θ ≥ 0. But a ranking
function can assign positive rank to at most one of φ and ¬φ . For (ii): Bela (φ ∧ ψ) requires that
min(κ + (φ), κ(ψ)+ ) > θ, but that is already required by Ca + (Bela φ) + (Bela ψ).
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