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I There is some consensus that both inferences should be
treated as implicatures.
(Shimoyama and Kratzer 2002, Fox 2007, Alonso-Ovalle 2006, Klinedinst

2007, Chemla 2010 a.o.)

I In particular for their disappearance in DE contexts.

(5) It’s not possible that it will rain or snow
6 It’s not [possible rain and possible snow]

I While both treated as implicatures, they are nonetheless
treated di↵erently.
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Introduction
The inferences of disjunction and modals

I We focus on epistemic modal adjectives.

I We sketch how the account can be extended to modals of
other syntactic categories and di↵erent modal flavors.
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Deriving distributive inferences

Alternatives

I Assume that a disjunctive sentence like (10) has the
alternatives in (11). (Sauerland 2004, Katzir 2007, Chemla 2010 a.o.)

(10) A _ B

(11) {(A _ B),A,B , (A ^ B)}
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Free choice inferences

I We do not get the free choice inference in (27).

(26) It’s possible that it will rain or snow

(27)  It’s possible that it will rain and it’s possible that
it will snow
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Overview

The idea in a nutshell

I When we have disjunction as in (34)

(34) It is likely that it will rain or snow

I The probability of rain or snow exceeds the contextual
standard for likely.



A unified account of the inferences of disjunction under modals

The account
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The probability of a disjunction

I Fact about probability: the probability of a disjunction
upper-bounds the probabilities of the disjuncts.

(35) Pr(A),Pr(B)  Pr(A _ B)
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The idea in a nutshell

I But then, given our analysis of possible, the distributive
inferences immediately follow,

(41)  It’s possible that it will rain and it’s possible that
it will snow
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The idea in a nutshell

I The reasoning above extends straightforwardly to certain.

I Crucially, it also extends to possible in the same way, thus
extending to free choice inferences.
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The account

Background on gradable adjectives

Gradable adjectives

I In the background: we adopt a standard treatment of
adjectives like tall, full and open.

I These adjectives relate individuals to degrees,
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I These constraints are not very well understood, but generally
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The Account in detail

The account

I Take a disjunction under likely:

(62) It is likely that it will rain or snow

(63) [[It is pos [likely that it will rain or snow]]] =
9d [d > s

likely

^ Pr(r _ s) � d ]

I The degree of probability of rain or snow is greater than some
contextual standard



A unified account of the inferences of disjunction under modals

The account

The Account in detail

The account

I With likely and certain the scope of exh does not matter.

I Let’s assume that pos moves to take scope over exh leaving
a trace of type d .

(64) [[pos[exh[d likely that it will rain or snow]]]]

(65) Alt = { . . . d likely it will rain,
d likely it will snow . . . }

(66) Pr(r _ s) � d ^ ¬[Pr(r) � d ] ^ ¬[Pr(s) � d ] =
Pr(r _ s) � d ^ Pr(r) < d ^ Pr(s) < d
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I Once you compose the meaning with pos you have

(67) [[It is pos[exh[likely that it will rain or snow]]]] =
9d [d > s

likely

^Pr(r_s) � d^Pr(r) < d^Pr(s) < d ]

I This entails that the probability of rain is non-zero and that of
snow is non-zero

I But then given our analysis of possible the distributive
inferences immediately follow
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In sum

I We can account for both distributive and free choice
inferences via the same mechanism

I By treating epistemic modal adjectives as gradable adjectives
and have exh apply below pos
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Two main points for discussion

1. How this account extends beyond epistemic adjectives

2. How to respond to skepticism about a probabilistic
implementation and the gradability of (some of) these
adjectives
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happen

I So that we can insert an exhaustivity operator in between
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(81) It might very well be that it’s raining in Sydney
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I We have focused on epistemic modals, but free choice has
been noticed in connection with deontic modals:

(82) John is required to take Syntax or Logic
 John is allowed to take Syntax and he is allowed
to take Logic

(83) John is allowed to take Syntax or Logic
 John is allowed to take Syntax and he is allowed
to take Logic

I Can we extend our analysis to these cases?
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Beyond epistemic modals

I One suggestion: expected utility (EU) semantics for deontic
modals (Lassiter 2011).

This won’t work!

I The reason: the EU of a disjunction is not, in general, an
upper bound on the EUs of the disjuncts.

EU(p),EU(q) 6 EU(p _ q)

I (This is not a big drawback, since EU semantics for deontic
modals are problematic—see e.g. Cariani 2015a,b.)
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Beyond epistemic modals

Our suggestion: use a probability scale also for deontic modals.

I Roughly: It is required that p means that the probability of p,
conditional on one of the deontically ‘best’ worlds being
actualized, is 1.

[[it is pos required that p]] = 1 i↵
Pr(p|Best) = 1

I The account is similar for deontic adjectives with di↵erent
force, like allowed.
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Modality and gradability

I We have assumed that these modal expressions are gradable

I This has been defended in the literature recently (Yalcin 2010,

Lassiter 2010, 2011, a.o.)

I On the other hand, this approach has been challenged by
others (e.g. Klecha 2014)
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Modality and gradability

I Two main complaints
I adjectives like likely are gradable but do not employ a

probability scale
I adjectives like possible are not gradable altogether
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Arguments against probabilistic implementation

I proportional modifiers

(84) (??)It is 60% likely that it will rain

(85) #It it totally/completely likely that it will rain
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I We could use Klecha’s scale, which is essentially a probability
scale without end-points but

I Is it really that bad modifying likely with proportional
modifiers?

(86) It’s 60% likely that it will rain

I The problem of not-possible entailing not-likely

(87) It’s not possible that it will rain therefore it isn’t
likely that it will rain
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Arguments against gradable analysis of possible

I comparatives and modifiers

(88) ??It’s slightly possible that it will rain

(89) ??It’s very possible that it will rain

(90) ??It’s 30% possible that it will rain

(91) ??It’s more possible that it will rain than it will snow
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Although

(92) It is slightly possible that the Jets will win. (Lassiter 2010)

(93) I felt that if it was 80-90 percent possible that [the cancer]
hadn’t spread, I didn’t want the hysterectomy. (Lassiter
2011)

(94) In fact, it is more possible that tomorrow is the zombie
apocalypse than people magically floating away into the
clouds. (Lassiter 2016)
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I Some of the data in the Lassiter/Klecha debate concerns the
wrong kind of modifiers

I On a probabilistic analysis, possible is a minimum standard
adjectives that exploit a closed scale

I Some items with the same features (from Kennedy & McNally
2005): acquainted, documented, understood
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Response

I In English, Possible does share modifiers with these items:
e.g. scarcely and (at least in British English) well

(95) It’s (very) well possible that Mary will win the race

I Similar situation in Italian, where the relevant intensifier is
ampiamente

(96) `

E

Is

ampiamente

amply

possible

possible

che

that

Maria

Mary

vinca

win

la

the

gara

race
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In sum

I It’s at least not obvious that a probabilistic implementation of
likely and certain is problematic

I And it’s also not obvious that a gradable analysis of possible
is problematic

I In fact, there is some evidence for a ‘spotty gradability’ of
possible with modifiers like well or ampiamente
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I Adopting a degree semantics of epistemic modal adjectieves

I A unified account of their distributive and free choice
inferences when they embed a disjunction

I We sketched how the analysis can be extended beyond modal
adjectives and beyond epistemic modality

I We defended a gradable analysis of possible and the use of a
probability scale
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Future work

I Exploring an extension of the analysis to plural individuals

(97) Some students finished in three months or didn’t
finish at all
 some students finished in three months and some
students didn’t finish at all

I Exploring an extension to to Free choice items like any
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Thanks!

I Collaborator:

I Others:
Fabrizio Cariani, Danny Fox, Alexis Wellwood, Rick Nouwen
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Wide scope disjunction

I
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