
Epistemic modal sentences under disjunction

Yalcin (2007) proposes a domain semantics for epistemic modal talk complemented
by a Bayesian-inspired expressivist interpretation—on which assertions of epistemic modal
sentences, like “It’s probably raining,” directly express properties concerning belief or cre-
dence, e.g., the property of assigning credence greater than 0.5 to the proposition that
it’s raining; unlike assertions of ordinary sentences like “It’s raining,” such assertions don’t
express possible worlds propositions. In this paper, I consider a problem facing Yalcin’s
semantics, explore four possible solutions to the problem, and argue in favor of one so-
lution over the other three. The problem is that, on the expressivist interpretation of the
semantics, the semantics wrongly predicts that the assertability of a disjunction entails the
assertability of either disjunct.

On the semantics, the semantic value of a sentence is a set of 〈w, s〉 pairs, where w is a
possible world and s is an information state (modeled by a probability space); Ws is the set
of worlds associated with s (whose subsets—propositions—form an algebra), and Prs is the
probability measure over the subsets of Ws. An information state captures the information
contained in a mental state like a belief state: the set of worlds captures the possibilities
compatible with one’s beliefs, while the probability measure captures one’s probabilistic
credences in propositions. The compositional clauses are as follows:1

�¬φ�w,s = 1 iff �φ�w,s = 0
�φ ∧ψ�w,s = 1 iff �φ�w,s = 1∧ �ψ�w,s = 1
�φ ∨ψ�w,s = 1 iff �φ�w,s = 1∨ �ψ�w,s = 1

�◊φ�w,s = 1 iff ∃w� ∈Ws : �φ�w�,s = 1

��φ�w,s = 1 iff Prs({w�|�φ�w
�,s = 1})> 0.5

��φ�w,s = 1 iff ∀w� ∈Ws : �φ�w�,s = 1

Where an information state s accepts φ iff every world w in Ws is such that �φ�w,s = 1,
the semantics naturally goes with an informational conception of consequence: a set of
sentences Γ entails a sentence φ iff every information state s that accepts every sentence
in Γ also accepts φ. On the complementary, expressivist interpretation of the semantics,
epistemic modals like “It’s probably raining” impose conditions on information states (e.g.,
“assign credence greater than 0.5 to the proposition that it’s raining”), which are irreducible
to conditions on worlds.

A problem of interest concerns epistemic modal sentences under disjunction. Note that
even with ordinary sentences, the assertability of a disjunction doesn’t entail the asserta-
bility of either disjunct. If I’ve tossed a fair coin, then—without knowing what it landed

1The interpretation brackets “�·�” denote a function from 〈w, s〉 pairs to truth values, and the expression
“�φ�w,s” denotes the extension of “φ” relative to 〈w, s〉. The epistemic modal operators are the sentential
operators “◊” (it might be that. . . ), “�” (probably. . . ), and “�” (it must be that. . . ).
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on—I can assert the disjunction “It’s heads or tails,” but not either disjunct. (This isn’t
to deny that the truth of the disjunction entails the truth of either disjunct.) The same is
with mixed disjunctions, that embed epistemic modal sentences. If I’ve rolled a fair die,
then—without knowing what it landed on—I can assert the disjunction “It’s less than four
or it’s probably even,” but not either disjunct. The problem is that, on Yalcin’s semantics,
the acceptability (by an information state) of a mixed disjunction entails the acceptability
of either disjunct. So with the plausible assumption that one can assert “φ” iff one believes
that φ, the semantics wrongly predicts that the assertability of a mixed disjunction entails
the assertability of either disjunct.

I explore four possible solutions. A first solution, inspired by Rothschild (2012), is to
model one’s belief state by a set of probability spaces (rather than just a probability space).
A second solution, inspired by Klinedinst and Rothschild (2012), is to posit a dynamic use
of disjunction, on which disjunction is noncommutative. A third solution is to posit that
disjunction is sensitive to a contextually-salient partition (modeled as a set of mutually ex-
clusive and jointly exhaustive propositions). A fourth solution, inspired by Jeffrey (1965),
Skyrms (1980), and Dorr and Hawthorne (2012), is to posit that epistemic modal operators
are similarly context-sensitive; epistemic modal sentences are evaluated as conditionalized
on propositions in the partition.

However, I raise some worries about the first three solutions. The first solution contro-
versially assumes that one’s belief state is properly modeled as a set of probability measures,
in accordance with the thought that credences can be “imprecise.” The second solution is
insufficiently general, as it fails to extend to mixed disjunctions where the modal is in the
first disjunct (rather than the second). The third solution offers too revisionary of an ac-
count of disjunction and possibly other logical operators.

I argue that the fourth solution is most favorable, and then discuss some consequences.
For example, accepting the solution means conceding that epistemic modal operators—
and not just expressions in the sentences embedded under such operators—are context-
sensitive. But descriptivists, who hold—contra expressivists’ contention—that assertions
of epistemic modal sentences also express possible worlds propositions, already embrace
such context sensitivity. So if there’s independent reason to hold that epistemic modal
operators are context-sensitive, then we may wonder whether we’re better off being de-
scriptivists (rather than expressivists), who have a more semantically conservative account
of epistemic modal sentences.
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