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Implicatures

1. Basics of conversational implicatures

1.1. Implication relations

• Implication relations are inferential relations between sentences. A implies B means that A sug-
gests/conveys B, or that B can be inferred from an utterance of A.

• Two axes of an implication relation from A to B:

– Licenser. If the implication is licensed by ...

* ... the informational or truth-conditional content of A, we say that A entails B.

* ... expectations about the reasons people talk and about their typical strategies in using
language, we say that A (conversationally) implicates B.

– Discourse status

* Assertion: aims to add content to the ongoing discourse, to effect some kind of change in
what the conversationalists assume.

* Presupposition: presents its content as already assumed or taken for granted.

1.2. The Gricean tradition

• Conversational implicatures are consequences of a cooperative principle that the discourse par-
ticipants follow the conversational maxims (viz., Maxims of Quantity, Quality, Relevance, and
Manner).

The Principle of Cooperation: Make your conversational contribution such as is required, at the
stage at which it occurs, by the accepted purpose or direction of the talk in which you are engaged.

• R(elevance)-based implicatures are derived by assuming that the speaker follows the Maxim of
Relevance.

(1) A: Shall we smoke here?
B: There is a no smoking sign.
 We shall not smoke here.

(2) A: Who stole the cookies?
B: John looks happy.
 John stole the cookies.

• Q(uantity)-based implicatures are derived on the premiss that the speaker is trying to make his
utterance sufficiently informative for the current purposes of the exchange.

(3) A: Did you meet anyone new at the party?
B: I met Jack’s mother. 6 I didn’t meet Jack’s father.

A Gricean derivation of the Q-based implicature:

(4) By the Principle of Cooperation, S must have stated the most informative statement that S
believes to be true and relevant.
a. The statement “I met Jack’s father” is relevant and isn’t entailed by “I met Jack’s mother”,

but S didn’t say it.
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b. Therefore, it is not the case that [S believes that “I met Jack’s father” is true]
(‘primary implicature’: ¬BELs(φ))

c. If S is well-informed, then: S believes that “I met Jack’s father” is false.
(‘secondary implicature’: BELs(¬φ))

• Types of Q-based implicatures:

(5) Scalar implicatures
a. We will invite Andy or Billy.  We won’t invite both of them.
b. Mary read some of the articles.  Mary didn’t read all of the articles.

(6) Exhaustivity effects in question-answering
A: Who did you see?
B: Fred.  [Among the relevant individuals,] I saw only Fred.

(7) Conditional perfection
If Mary gets a grant, she will finish her thesis.
 If Mary doesn’t get a grant, she won’t finish her thesis.

(8) Free choice inferences
a. You can have an apple or a pear.  You can have an apple, and you can have a pear.
b. You must read chapter 1 or chapter 2.  You can read chapter 1, and you can read chapter 2.

(9) Ignorance implicatures
John went to Beijing or Shanghai.
 Not that the speaker believes that John went to Beijing
 Not that the speaker believes that John didn’t go to Beijing.

2. Scalar implicatures

2.1. Scales, scalar items, and scalar implicatures

• Larry Horn: A ‘linguistic scale’ consists of a set of alternatives arranged in order of semantic
strength or informativeness. These alternatives are called “scalar items”.

(10) a. 〈 or, and 〉 Coordinations
b. 〈 some, all/every 〉 Quantifiers
c. 〈 one, two, three, . . . 〉 Numerals
d. 〈 allow, require 〉 Modals
e. 〈 good, amazing 〉 Gradable adjectives
f. 〈 sometimes, often, always 〉 Frequency adverbs

If a speaker asserts that a lower or weaker point on a scale obtains, then they implicate that a higher
or stronger point (leftwards in the ordered set) does not obtain.

(11) Direct scalar implicatures (φweak  ¬φstrong )
a. We will invite Andy or Billy.  but not both.
b. Mary read some of the articles.  but not all.
c. You are allowed to leave.  but not required to.

In negative sentences, such scale is reversed, yielding indirect scalar implicature.
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(12) Indirect scalar implicatures (¬φstrong  φweak)
a. Not all of the students came.  Some of the students came.
b. You are not required to leave.  You are allowed to leave.

2.2. Properties of scalar implicatures

• Like any conversational implicatures, scalar implicatures are defeasible and reinforceable.

(13) a. We will invite Andy or Billy and maybe both. (defeasible)
b. We will invite Andy or Billy, but not both. (reinforceable)

• Scalar implicatures are not evoked in downward-entailing (DE) contexts.

– Under the semantic scope of negation. Compare:

(14) John didn’t invite Andy or Billy.
a. × Not that [John invited Andy or Billy but not both].
b.
√

Not that [John invited Andy or Billy or both].

(15) Andy or Billy wasn’t invited by John.

– In the antecedent of a conditional. Compare:

(16) If John read some of the books, he will get full credits.
a. × If John read some but not all of the books, he will ...
b.
√

If John read at least some of the books, he will ...

(17) If John hands in the homework by tomorrow, he will get some of the credits.

2.3. The pragmatic/Gricean approach to SIs

2.3.1 The derivation and advantages

• The disjunctive or is unambiguously inclusive. Scalar implicatures are conversational implicatures,
derived as follows based on Grice’s conversational maxims:

(18) John invited Andy or Billy.
(Let φor = “John invited Andy orincl Billy.”; φand = “John invited Andy and Billy.”)
a. S(peaker) said: “φor.”
b. Due to the Principle of Cooperation, S must have stated the strongest statement that S

believes to be true and relevant.
c. φand is relevant and is stronger than φor, but S didn’t say it.
d. Hence, not that [S believes that φand is true]
e. If S is well-informed, then: S believes that φand is false.

• Advantages:

– it naturally explains why SIs disappear in DE contexts;

– it naturally explains the defeasibility and reinforcebility of SIs.
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2.3.2 Problems and possible solutions (based on Russell 2006 and Potts 2012)

• Problem 1: More than n phrases
Fox and Hackl (2006): Gricean reasoning incorrectly predicts that (19a) implicates (19b).

(19) a. Bill has more than four kids.
b. Bill has exactly five kids.

(7 derived by affirming (19a) and negating ‘ill has more than five kids.’)

– Solution by Russell (2006): The conclusion reached above depends on the assumption that Speaker
A be knowledgeable about the truth or falsity of ψ. If we eliminate this assumption, we deduce that
Speaker B can only make the following weaker conclusion based on the data available.

(20) Traditional Gricean Reasoning:
Speaker A said φ and could just have easily said ψ, which is stronger. Because A is coopera-
tive, they make the strongest statement possible, so ψ can’t be true.

(21) Revised Gricean Reasoning:
Speaker A said φ, and could as easily have said ψ, which is stronger. Because A is cooperative,
they make the strongest statement possible, so A must not know ψ is true (¬Kψ).

The revised reasoning licenses the weak epistemic inference (22a). It also implicates (22b), if we
assume that ‘Bill has exactly five kids’ is a competing utterance.

(22) K [Bill has more than four kids.]
a.  ¬K [Bill has more than five kids.]
b.  ¬K [Bill has exactly five kids.]

We cannot strengthen (22a) to ‘K¬ [Bill has more than five kids]’, since it (together with (19a), i.e.,
‘K [Bill has more than four kids]’), contradicts (22b). We are left at the conclusion that (19a) means
merely that the speaker knows Bill has more than five kids.

• Problem 2: Scalar terms inside disjunction
Chierchia (2004): (traditional) Gricean reasoning makes incorrect predictions about the interaction
of multiple scalar terms in a single sentence.

(23) George ate some of the fries or the apple pie.
a. 3 ¬ [George ate all of the fries].
b. 7 ¬ [George ate all of the fries or the apple pie].

– Solution by Russell (2006): the revised Gricean reasoning predicts only the epistemic implicature
(24), which doesn’t entail (23b). Further, if we assume that the speaker knows whether or not
George ate all the fries, we can strengthen (24a) to yield the desired implication (23a).

(24) ¬K [George ate all of the fries or the apple pie.]
a. ⇒ ¬K [George ate all of the fries.]  (23a)
b. ⇒ ¬K [George ate the apple pie.]

• Note that we cannot similarly strengthen (24) to reach the undesirable implicature ‘K¬ [George ate
the apple pie]: as shown in the following, strengthening (24b) leads to a contradiction with another
basic implicature (23a).

4



– Two statements p and q are each individually stronger than p ∨ q, so if a speaker decides to use
p ∨ q, they must not know either p or q is true. Thus:

(25) K [George ate some of the fries or the apple pie.]
a.  ¬K [George ate some of the fries]
b.  ¬K [George at the apple pie]

– We then derive the inability to strengthen (24b) as follows: (26f) contradicts, and thus blocks, the
strengthening of (24b).

(26) a. K [G ate some of the fries ∨ G ate the apple pie] (from (23))
b. K [¬G ate the apple pie→ G ate some of the fries] (equivalent to a.)
c. K¬ [G ate the apple pie]→ K [G ate some of the fries] (from b. & distribution axiom)
d. ¬K [G ate some of the fries]→ ¬K¬ [G ate the apple pie] (contrapositive of c.)
e. ¬K [G ate some of the fries] (from (25a), implied by a.)
f. ¬K¬ [G ate the apple pie] (modus ponens)

(contradicts with K¬ [George ate the apple pie])

• Problem 3: SIs in embeddings under attitudes
Chierchia (2004): Gricean reasoning doesn’t explain why SIs may arise in the complement clauses
of attitude verbs such as know and believe.

(27) George believes/knows some of his advisors are crooks
a. 3 George believes/knows not all of his advisors are crooks.
b. Not that [George knows/believes that all of his advisors are crooks].

– Solution by Potts (2012) on believe: if G. is well-informed about the integrity of each of his advisors,
the SIs are computed as follows. However, if G. is not opinionated about all of this advisors, but
believes some of then are crooks, the epistemic step (c) won’t take a place.

(28) a. Contextual assumption: p ∨ q
(G. bels all of his advisors are crooks) or (G. bels not all of his advisors are crooks)

b. Standard Gricean implicature: ¬p
not (G. bels all of his advisors are crooks)

c. from (a), (b), and disjunctive elimination: q
G. bels not all of his advisors are crooks.

– Solution by Russell (2006) on know:

(29) G. knows some of his advisors are crooks
a. Assertion: G. believes some of his advisors are crooks and not all are.
b. Presupposition: Some of G.’s advisors are crooks and not all are.

The “presuppositional implicature” is not generated by the same mechanisms as ordinary SIs: an
expression like in fact is not needed to cancel that supposition like it is to cancel an ordinary SI.

(30) a. G. knows that some of his advisors are crooks, and (in fact) they all are.
b. Some of G.’s advisors are crooks, and # (in fact) they all are.
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The source of the presuppositional implicature is the assumption that G. is well-informed about
the integrity of each of his advisors. When G. is not well-informed, the speaker can choose not to
use/accommodate the stronger presupposition.

• Problem 4: locality of Hurford’s constraint (Potts 2012)

(31) Hurford’s (1974) constraint: A sentence that contains a disjunctive phrase of the form [S or
S’] is infelicitous if S entails S’ or S’ entails S.

(32) a. # Mary saw [an animal or a dog].
b. Mary solved [[problem A or problem B] or both].

The Gricean approach cannot capture the fact that Hurford’s constraint needs to be satisfied locally.

(33) a. # If Mary saw an animal or a dog, she would be scared.
b. # Everyone who saw an animal or a dog was scared.

(34) a. If Mary solved problem A or B or both, she would be happy.
b. Everyone who solved problem A or B or both was happy.

• Problem 5: other embedded SIs (Potts 2012)

(35) If you take phonology or semantics, you attend meeting A. If you take both, you attend
meeting B.
 If you take phonology or semantics, and not both, you attend meeting A.
6 ¬ K [if you take phonology and semantics, you attend meeting A]
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2.4. The grammatical approach to SIs

2.4.1 Basics of the theory

• Shared core idea: scalar implicatures are logical consequences of applying a (covert) exhaustifica-
tion operator to a scalar statement. (Chierchia 2006; Fox 2007; Chierchia et al 2012; a.o.)

• Step 1: Activating alternatives (follow Chierchia 2006, 2013)

– A scalar item α carries a grammatical feature [σ]. If this feature has the value [+σ], it activates a
set of scalar alternatives σ-ALT(α) and must agree with a c-commanding exhaustifier; if it has the
value [−σ], scalar alternatives are not activated.

(36) For any lexical expression α:

σ-ALT(α) =

 {Jα1K, ..., JαnK}
if α carries a [+σ] feature and
JαK is part of a scale 〈Jα1K, ..., JαnK〉

{JαK} otherwise

Chierchia’s feature-checking system is advantageous in tackling polarity-sensitive items (PSI): the
ungrammaticality of a PSI comes from mandatory exhaustifications. Alternative views include:

– Fox (2007): alternatives are always accessible, but inserting OC is optional.

– Magri (2011): OC is inserted at every scope site, but C is contextually restricted — C may
‘prune’ some or all the alternatives, with the exception of the assertion.

– Similar assumptions apply to the activation of focus (F-)alternatives and domain (D-)alternatives.

(37) For any lexical expression α:

F-ALT(α) =

{
Dtype(JαK) if α carries a [+F] feature

{JαK} otherwise

(38) For the disjunctive connective or:
a. D-ALT(or[+D]) = {λbλa.a t b, λbλa.a, λbλa.b}
b. D-ALT(or[-D]) = {λbλa.a t b}

(39) If αD is a quantifier with a syntactic domain variable D:

D-ALT(αD) =

{
{JαDKg[D→D′] | D′ ⊆ g(D)} if α carries a [+D] feature
{JαDKg} otherwise

• Step 2: Computing and using alternatives
The alternative set grows point-wise till it is used up by a c-commanding exhaustification-operator,
e.g., OC (≈ only). The OC-operator affirms the propositional prejacent and negates the excludable
alternatives in C, i.e., the propositions in the domain C that are not entailed by the prejacent.

(40) The O-operator (Chierchia et al. 2012)
a. EXCL(p, C) = {q | p 6⊆ q ∧ q ∈ C}
b. JOCK = λpλw : p(w) = 1∧ ∀q ∈ EXCL(p, C)[q(w) = 0]

(The prejacent is true, while all the excludable alternatives in C are false.)
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• Examples of deriving simple SIs

(41) John invited some of the students.  but not all. (Direct SI)
a. LF: [OC [S John invited some[+σ] of the students ]]
b. C = σ-ALT(S) = {φsome, φall}

(φG abbreviates the proposition ‘John invited G of the students’)
c. OC(φor) = φsome ∧ ¬φall

(42) John didn’t invite all of the students.  but he invited some. (Indirect SI)
a. LF: [OC not [S John invited all[+σ] of the students ]]
b. C = σ-ALT(S) = {¬φsome,¬φall}
c. OC(φor) = ¬φall ∧ ¬¬φsome = ¬φall ∧ φsome

• Compared with the Gricean approach, the grammatical easily derives embedded SIs: exhaustifiers
can be easily applied to an embedded scope site.

– ‘Violations’ of Hurford Constraint:

(43) Mary solved problem A or B or both.
[ [OC [Mary solved problem A or[+σ] B]] or [Mary solved both]]

– SIs within a DE environment

(44) If you take pho or sem, you attend meeting A. If you take both, you attend meeting B.
[If [OC [you take pho or[+σ] sem]] [you attend meeting A]]

• Exercise (free choice in 2-sentences): Consider the following question-answer pair:

(45) Q: “Who does Jane have to invite?”
A: “Jane has to invite Andy or Billy, but the choice is up to her.” (2� or)

(i) Compute the meaning of the LF in (46). Assume that the three alternative-activating features all
agree with the global OC.1 (ii) What other options of applying exhaustifications are permitted by
the current assumptions? What inferences are predicted by each option?

(46) Jane has to invite Andy or Billy.
[OC [S2 have-to [S1 Jane invite [Andy or[+σ,+D] Billy][+F] ]]]

1Chierchia assumes a rich inventory of exhaustifiers: OD agrees with an expression carries a [+D] feature and only exhaustifies
over D-alternatives, Oσ agrees with an expression carries a [+σ] feature and only exhaustifies over σ-alternatives.
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2.4.2 Scalar items in disjunctions

• Recall that (47) has two SIs, including: (a) a global SI relative to the whole disjunction, and (b) a
local SI from the first disjunct. Can we derive these SIs using a grammatical approach?

(47) George ate some of the fries or the apple pie.
a.  If G ate any of the fries, he didn’t ate the apple pie; if G ate the apple pie, he didn’t

eat any of the fries.
b.  ¬ [G ate all of the fries]. (rather than ‘¬ [G ate all of the fries or the apple pie].’)

Obviously, we need to apply exhaustification both globally and locally, as in (48). However, this LF
doesn’t yield the wanted meaning: the local exhaustification weakens the exhaustive inference of
the global exhaustification. (Chierchia 2004)

(48) [ O′C [S [OC [S1 G ate some[+σ] of the fries]] or[+σ] [S2 G ate the apple pie]]
a. Either G ate some but not all of the fries, or he ate the apple pie. 3

b. If G ate some but not all of the fries, he didn’t ate the apple pie;
if G ate the apple pie, it’s not the case that he ate some but not all the fries. 7

• Similarly in (49): assume that the scalar alternatives are activated for both occurrences of or, how
would you calculate the scalar implicature? (from Sauerland 2012)

(49) John invited Andy or Billy or Cindy. LF: [OC′ [OC [A or B] or C]]

A B

C

(A ∨s B) ∨w C
Assertion + local SI

∩ A B

C

¬[(A ∨s B) ∧ C]
Global SI

= A B

C

A ∨s B ∨s C

7

• Sauerland (2012) presents such cases as arguments against the grammatical view. He argues that
such cases can be accounted for by a hybrid ‘Pragmatic + Lexical’ approach:

– (A ∨w B) ∨s C pragmatically implicates A ∨s C and B ∨s C.

– By SMH, the (A ∨s B) ∨s C is ruled out since it is asymmetrically entailed by (A ∨w B) ∨s C.

– Strongest Meaning Hypothesis (SMH, Dalrymple et al 1998):
The strong lexical entry of a scalar item cannot be used in a sentence φ if ψ asymmetrically
entails φ where ψ uses the weak instead of the strong lexical entry).
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• A solution of Sauerland’s puzzle (Xiang 2013 [2015, PLC39]):

– First, the alternatives to an exhaustified sentence include the un-exhaustified meaning of this
sentence. This assumption keeps the un-exhaustified alternatives alive.

(50) ALT(OC(S)) = {JOC(S)K, JSK}

This assumption is independently made by Fox & Spector (2018) to deal with cases as follows:

(51) John didn’t invite SOME of the students, (in fact,) he invited all of them.
a. LF: [OC′ not [ OC [S John invited SOME[+σ] of the students ]]]
b. C = σ-ALT(S) = {¬φsome,¬φall}
c. C′ = {¬OCφsome,¬φsome}
d. OC′(¬OCφsome)

= ¬OCφsome ∧ ¬¬φsome = ¬OCφsome ∧ φsome = ¬[φsome ∧ ¬φall ] ∧ φsome
= [¬φsome ∨ φall ] ∧ φsome
= φall

– Second, the set of alternatives activated by the local exhaustifier grows point-wise with the
alternatives activated by the disjunctive till used up by another c-commanding exhaustifier.

(52) [S2 OC′ [S1 OC [A or B] or C]]
a. ALT(OC(A or B)) = {JOC(A or B)K, JA or BK} = {A ∨s B, A ∨w B}
b. C′ = {(A ∨s B) ∨w C, (A ∨s B) ∧ C, (A ∨w B) ∨w C, (A ∨w B) ∧ C}
c. [(A ∨s B) ∨w C] ∧ ¬[(A ∨s B) ∧ C] ∧ ¬[(A ∨w B) ∧ C]

= [(A ∨s B) ∨w C] ∧ ¬[(A ∨w B) ∧ C]

A B

C

(A ∨s B) ∨w C
Assertion + local SI

∩ A B

C

¬[(A ∨w B) ∧ C]
Global SI

= A B

C

A ∨s B ∨s C

3

• Exercise: Use the above analysis to compute the implicatures of (47): “George ate some of the fries
or the apple pie.”
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2.4.3 Free choice implicatures

• Disjunctions give rise to conjunction-like free-choice inferences in 3-sentences (Kamp 1973).

(53) You are allowed to eat cake or ice cream.
 You are allowed to eat cake, and you are allowed to eat ice cream.

• Earlier accounts (Kamp 1973, Zimmerman 2000, Geurts 2005) argue to strengthen the basic semantics
of these constructions. However, such accounts cannot explain the contrast of the following (Kratzer
and Shimoyama 2002; Alonso-Ovalle 2005):

(54) a. No one is allowed to eat cake or ice cream.
b. No one is allowed to eat cake as well as allowed to eat ice cream.

• Kratzer and Shimoyama (2002):

(55) Alternative utterances of ‘You are allowed to eat cake or ice cream’:
a. You are allowed to eat cake.

Strengthened meaning: ‘You are allowed to eat cake but not ice cream.’
b. You are allowed to eat ice cream.

Strengthened meaning: ‘You are allowed to eat ice cream but not cake.’

The speaker prefers ‘3 (A or B)’ to the two stronger alternatives ‘3 A’ and ‘3 B’ because she isn’t
happy with the strengthened meaning (basic meaning + implicature) of these alternatives. Thus,
uttering ‘3 (A or B)’ implicates that the strengthened meaning of each stronger alternative is false.

• Discussion: Why here we say that the speaker isn’t happy with the strengthened meaning, as
opposed to of the basic meaning, of these stronger alternatives?

• Fox (2007): Recursive (innocent) exhaustification

– First, exhaustification negates only alternatives that are I-excludable.

(56) Innocently excludable alternatives
IEXCL(p, C) =

⋂{A | A is a maximal subset of C s.t. {¬q | q ∈ A} ∪ {p} is consistent}
(The intersection of the maximal sets of alternatives of p in C s.t. the exclusion of each
such maximal set is consistent with p.)

– Second, exhaustification is applied recursively.

(57) O′O3[p ∨ q]
a. The inner exhaustification negates the I-excludable σ-alternative (i.e., 3[p ∧ q]) and

F-alternatives (e.g., 3r). The D-alternatives are not negated in this round, because
they are not I-excludable.
O3[p ∨ q] = 3[p ∨ q] ∧ ¬3[p ∧ q] ∧ ¬3r

b. The second exhaustification affirms the exhaustified prejacent and negates the
pre-exhaustified D-alternatives.
O′O3[p ∨ q] = O3[p ∨ q] ∧ ¬O3(p) ∧ ¬O3(q)

= [3[p ∨ q] ∧ ¬3[p ∧ q] ∧ ¬3r] ∧ [3p→ 3q] ∧ [3q→ 3p]
= [3[p ∨ q] ∧ ¬3[p ∧ q] ∧ ¬3r] ∧ [3p↔ 3q]
= 3p ∧3q ∧ ¬3[p ∧ q] ∧ ¬3r
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