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Abstract In Magri 2009a, I argue that a sentence such as #Some Italians come
from a warm country sounds odd because it triggers the scalar implicature
that not all Italians come from a warm country, which mismatches with the
piece of common knowledge that all Italians come from the same country. If
this proposal is on the right track, then oddness can be used as a diagnostic
for scalar implicatures. In this paper, I use this diagnostic to provide one
more argument that scalar implicatures are computed not only at the matrix
level but also in embedded position. The argument is based on a puzzling
pattern of oddness in downward entailing environments. Some apparently
unrelated facts about restrictions on temporal modification with individuallevel predicates are shown to fit into the pattern.
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Giorgio Magri

1 Introduction
The (a) sentences in (1)-(3) have an existential quantifier and sound odd (I
use “#” as a diacritic for oddness); the variants in (b) sound impeccable. This
contrast is puzzling. Take for instance the pair in (1). We know that all
Italians come from the same country. Thus, (1a) and (1b) convey the same
information, namely that Italy is warm. Why is it then that only (1b) sounds
fine?1
(1)

a. #Some Italians come from a warm country.
b. Italians come from a warm country.

(2)

Context: In Italy, children always inherit the last name of their father.
a. #Some of the children of that couple have a funny last name.
b. The children of that couple have a funny last name.

(3)

Context: Prof. Smith assigns the same grade (possibly a different one
every term) to all of his students.
[Emmanuel Chemla, as p.c. to
Schlenker (2011)]
a. #This year, Prof. Smith assigned an A to some of his students.
b. This year, Prof. Smith assigned an A to his students.

1 Some of these cases of odd existential quantification remain odd if the existential quantifier
some is replaced with an overt universal quantifier all/every. Some examples are in (i).
(i)

a. #Every Italian comes from a warm country.
b. #Every child of that couple has a funny last name.

(ii)

This year, Professor Smith gave an A to all of his students.

Yet oddness triggered by overt universal quantifiers is less robust that the oddness triggered
by existential quantifiers, as also noted in Singh 2009. For instance, while the overtly
universally quantified variants (i) of sentences (1a) and (2a) sound odd, the overtly universally
quantified variant (ii) of sentence (3a) was reported as fine in Schlenker (2011, p.c. from
Emmanuel Chemla). In Magri 2009a, Sect. 3.4, I suggest that the oddness of sentences with
overt universal quantifiers such as (i) is due to a very different mechanism than the one
described in this paper, namely to competition with the alternative containing the definite or
the bare plural, which is preferred by Maximize Presupposition. According to this proposal,
the fact that certain sentences with overt universal quantifiers sound odd is orthogonal
to the point made in this paper. In the rest of the paper, I will thus ignore the fact that
certain sentences with overt universal quantifiers sound odd, thus effectively conflating
definites, bare plurals and universal quantifiers. Let me finally point out that sentences
(1a)-(3a) remain odd if the existential quantifier some is replaced with the negative quantifier
no; for a conjecture concerning this latter case, see Magri 2009c, Sect. 2.4.
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In general, an existentially quantified sentence such as (4a) triggers the scalar
implicature that the corresponding universally quantified alternative (4b) is
false, as schematized in (5).
(4)

a. John did some of the homework.
b. John did all of the homework.

(5)

somex P (x)  ¬allx P (x).

In Magri 2009a, I argued that this scalar implicature is the driving force of
the oddness of (1a)-(3a). In (6), I illustrate the idea informally for the case of
(1a).
(6)

a. Because of existential quantification, (1a) triggers the scalar implicature that not all Italians come from a warm country.
b. But common knowledge entails that, if some Italians come from
a warm country, then all of them do, because they come from the
same country.
c. The oddness of (1a) thus follows from the mismatch between the
implicature (6a) and the common knowledge (6b).

Let me dub (6) Hawkins’ reasoning, as it is close to a reasoning first developed
by Hawkins (1991) in a very different context; see Heim 1991, Percus 2006,
and Sauerland 2008 for discussion. The starting point of this paper is the
conjecture that Hawkins’ reasoning (6) is on the right track. Crucially, this
means that oddness can be used as a diagnostic for scalar implicatures. Let
me put this idea into context.
An important recent debate concerns the issue of whether scalar implicatures can be computed in embedded positions, besides the matrix position;
see for instance Chierchia 2004 and Horn 2005 for an early formulation of
the two competing views. This debate is complicated by methodological
challenges. In fact, it is hard to obtain clear, crisp direct judgments concerning the availability of a certain implicature in a certain discourse context.
And the challenge is even harder for the case of embedded implicatures, as
they are less robust and the sentences needed to generate them are more
complicated. One strategy to overcome this methodological challenge is to
resort to psycholinguistic experimental techniques; see for instance Geurts &
Pouscoulous 2009 and Chemla & Spector 2011. Another strategy is to resort
to more indirect ways to probe into speakers’ intuitions, by means of suitable
diagnostics for the presence of a scalar implicature. Chierchia, Fox & Spector
(to appear) provide an elegant example of this indirect methodology. It relies
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on the paradigm in (7), based on an observation by Hurford (1974). Sentence
(7a) sounds odd. Plausibly, that is because the second disjunct (John comes
from Paris) entails the first one (John comes from France). Thus, there has got
to be a constraint that bans disjunctions with such a property. Call it Hurford
Constraint. But then how come that (7b) sounds fine, given that again the
second disjunct (John did all) entails the first one (John did some)? Here is a
natural hypothesis. Suppose that the scalar implicature (5) can be derived not
only at the matrix level but also embedded underneath disjunction. Because
of this embedded implicature, sentence (7b) is effectively equivalent to (7c).
As there is no entailment between the two disjuncts in (7b) and (7c), Hurford
Constraint is not violated.
(7)

a. #John comes from France or from Paris.
b. John did some or all of the homework.
c. John did only some or all of the homework.

The crucial idea here is that Hurford Constraint allows the implicature triggered in embedded position in (7b) to be detected indirectly, through a robust
acceptability judgment. Under the assumption (6) that certain patterns of
oddness are due to scalar implicatures, these judgments on oddness should
also be able to be used as a robust diagnostic into the availability of implicatures. Building on this intuition, this paper develops a new tool to detect
scalar implicatures in embedded positions.
The paper is organized as follows. To set the stage, Section 2 reviews the
formalization of Hawkins’ reasoning (6) that I have proposed in Magri 2009a,
as well as in Magri 2009b,c. And Section 3 defends the main assumptions
needed with a new argument, based on properties of overt only. Section 4
then introduces a new intriguing pattern of oddness in downward entailing
environments. Section 5 provides more evidence in favor of the observed
pattern, by looking at some apparently unrelated restrictions on temporal
modification with individual-level predicates, previously discussed by Kratzer
(1995), Percus (1997), Musan (1997), and Maienborn (2004) among others.
Section 6 then argues that the observed pattern falls into place along the
lines of my formalization of Hawkins’ reasoning, once we assume that scalar
implicatures are computed not only at the matrix level but also in embedded
positions. In the end, the paper thus presents a new argument in favor of
embedded scalar implicatures, as summarized in the concluding Section 7.
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2

Sketch of a theory of oddness

Each of the three steps of Hawkins’ reasoning (6) imposes a specific requirement on the underlying theory of scalar implicatures. Step (6a) requires the
algorithm for the computation of scalar implicatures to be blind to common
knowledge, otherwise the odd sentence (Some Italians. . . ) and its alternative
(All Italians. . . ) would be indistinguishable by the algorithm, and their different status thus left unexplained. Step (6b) requires common knowledge to
kick in eventually in order to derive the mismatch, but crucially only after the
computation of the implicature has gone through. Finally, step (6c) requires
the mismatching implicature to stay firmly in place against common knowledge, rather than being retracted and thus the odd sentence rescued from its
oddness. In Magri 2009a,b,c, I discuss these three desiderata in more detail,
and I sketch a theory of scalar implicatures that meets these desiderata and
thus formalizes Hawkins’ reasoning (6). The core assumptions specific to
my proposal are reviewed in Subsection 2.2. They are stated against the
background of the so called grammatical approach to scalar implicatures
(see for instance Chierchia, Fox & Spector to appear), reviewed in Subsection
2.1.
2.1 Background assumptions
As recalled above, sentence (8a) with an existential quantifier triggers the
scalar implicature (5) that the corresponding universally quantified alternative is false, namely that it is not the case that John completed all of the
homework. Once this scalar implicature is factored in, sentence (8a) ends up
equivalent to sentence (8b) with overt only (small capitals mark focus). Fox
(2007) notes that this equivalence holds in full generality, as illustrated in
(8)-(10).
(8)

a. John did some of the homework.
b. John only did some of the homework.

(9)

a. John bought three houses.
b. John only bought three houses.

(10)

a. John talked to Mary or Sue.
b. John only talked to Mary or Sue.

The equivalence between the two sentences in each pair (8)-(10) is reminiscent
of the equivalence between the two sentences (11). English has an overt
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distributivity operator each, that makes it possible in (11b) to apply the
distributive predicate denoted by tall to the plural individual denoted by the
definite subject the kids. Sentence (11a), without the overt operator each,
sounds equivalent to the corresponding sentence (11b). A standard strategy
to account for this equivalence is to assume that English has a phonologically
covert variant of each, called the distributivity operator. The LF of sentence
(11a) contains this covert operator and is thus identical to the LF of sentence
(11b), with overt each.
(11)

a. The kids are tall.
b. The kids each are tall.

Fox (2007) suggests that the equivalences in (8)-(10) should be handled in
quite the same way as the equivalence in (11). He thus assumes that Natural
Language has a phonologically covert variant of only, called the exhaustivity
operator and notated exh. And that the LF of sentences (8a)-(10a) can be
endowed with this covert propositional operator exh as in (12), in complete
analogy with the LFs of the corresponding sentences (8b)-(10b), with overt
propositional only. The meaning of the LF without the exhaustivity operator
is called the plain meaning of the sentence while the meaning of the LF with
the exhaustivity operator is called its strengthened meaning.
(12)
exh/only

ϕ

Various arguments have been provided in the literature in favor of this
assumption of a syntactically realized exhaustivity operator. One argument
is that (12) allows for the exhaustivity operator to appear in embedded
contexts, thus straightforwardly accounting for various patters of embedded
implicatures; see Chierchia, Fox & Spector to appear. Another argument is
that (12) allows for the exhaustivity operator to be iterated, as argued in Fox
2007 and Spector 2006, 2007.
The proper semantics of overt only and of the covert exhaustivity operator
exh has been a topic of intense research, at least since seminal work by
Groenendijk & Stokhof (1984). Many proposals made in the literature share
the structure in (13).2
^
(13) exh(ϕ) = ϕ ∧
¬ψ
ψ∈Excl(ϕ)

2 Here and throughout the paper, I sloppily use the same symbol ϕ for both an LF and its
plain meaning, namely its standard truth conditions.

6:6

Another argument for embedded scalar implicatures

The exhaustivity operator takes a proposition ϕ, called the prejacent. And it
does two things: it asserts the prejacent and it negates a bunch of alternatives
ψ, namely all the alternatives ψ that belong to the set Excl(ϕ) of alternatives
excludable w.r.t. the prejacent ϕ. Each conjunct ¬ψ in (13) is called a scalar
implicature of the prejacent ϕ. The set Excl(ϕ) of alternatives that are
excludable is a subset of the set Alt(ϕ) of scalar alternatives associated with
the prejacent ϕ. To complete the semantics (13) for the exhaustivity operator,
we thus need a way to construct the set Alt(ϕ) of scalar alternatives and to
carve the subset Excl(ϕ) of those alternatives that are excludable.
Two main definitions of the set Alt(ϕ) of scalar alternatives of the
prejacent ϕ have been considered in the literature. One dates back to at least
Horn 1972. The idea is that scalar implicatures are triggered by designated
lexical scalar items, such as some, or, numerals, etcetera. For each scalar
item, the lexicon encodes a predefined set of Horn-mates. For instance all is
a pre-assigned Horn-mate of some, and of or, and so on. The set Alt(ϕ) of
scalar alternatives of the prejacent ϕ is then defined in terms of scalar items
and Horn-mates as in (14).
(14)

The set Alt(ϕ) of scalar alternatives of the prejacent LF ϕ consists of
those LFs that can be obtained from the target LF ϕ by replacing one
or more scalar items in ϕ with their Horn-mates.

A recent proposal due to Katzir (2007) does away with lexically predefined
scalar items and Horn-mates. He assumes that the set Alt(ϕ) of scalar
alternatives of the prejacent ϕ is the collection of all those LFs that are
not more complex (in a certain technical sense) than the target LF ϕ. The
proposal developed in this paper is compatible with both these approaches
to the definition of the set of scalar alternatives. For concreteness, I will
stick with the classical definition (14). My assumptions on lexical scalar items
and Horn mates are fairly standard, basically just that an existential and a
universal quantifier (of the same semantic type) are Horn-mates.
Out of the set of scalar alternatives Alt(ϕ), we need to carve the subset Excl(ϕ) of alternatives that get actually excluded by the exhaustivity
operator (13). Two main approaches have been pursued in the literature
concerning the proper definition of the subset Excl(ϕ) of excludable alternatives. One approach has its roots in the classical (neo)-Gricean approach
to scalar implicatures. According to this approach, scalar implicatures arise
because the speaker’s utterance ϕ is compared with an alternative ψ that
the speaker could have uttered instead and that would have made a priori a
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better utterance. The most plausible reason why the speaker did not assert
that better alternative ψ is that it is false. Thus, the assertion of ϕ implies
the negation of ψ. If conversation is construed as a game that maximizes
information exchange between speaker and addressee, it makes sense to
assume that an alternative ψ is “better” than the target ϕ in case ψ would
have provided more information than ϕ, in the sense that ψ asymmetrically
entails ϕ. Building on this tradition, it would be natural to define the set
Excl(ϕ) as consisting of those scalar alternatives ψ ∈ Alt(ϕ) such that
ψ asymmetrically entails ϕ; see for instance Horn 1972. Yet, the hypothesis
that implicatures are derived not through pragmatic, extra-grammatical reasoning, but rather through a syntactically realized covert operator leads to
a different approach. From the latter perspective, the restriction to the set
of excludable alternatives in (13) is just a pre-processing step to ensure that
applying the exhaustivity operator will not get us into trouble. Excludable
alternatives don’t need to be “better” than the prejacent, as long as they are
not “harmful” to it. In other words, there is no need for excludable alternatives to asymmetrically entail the prejacent ϕ. We just need the negation of
the excludable alternatives to be consistent with the prejacent, so that the
overall strengthened meaning (13) won’t be a contradiction. This requires in
particular condition (15) to hold.
(15)

The set Excl(ϕ) of alternatives excludable w.r.t. the prejacent ϕ consists of those scalar alternatives ψ ∈ Alt(ϕ) such that ψ can be
negated consistently with ϕ.

Of course, the latter condition (15) is not sufficient in order to ensure that
the strengthened meaning is not contradictory. In fact, suppose that the
prejacent ϕ comes with two alternatives ψ1 and ψ2 . That both alternatives
can be individually negated consistently with the prejacent (in the sense that
neither ϕ ∧ ¬ψ1 nor ϕ ∧ ¬ψ2 is a contradiction). But that they cannot be
jointly negated consistently with the prejacent (in the sense that ϕ ∧ ¬ψ1 ∧
¬ψ2 is a contradiction). The formulation in (15) does not tell us how to
proceed in this case. Some refinements are thus in order, as suggested for
instance by Fox (2007) and Spector (2006). Yet, in all the cases considered
in this paper there is only one alternative at play. Thus, even the simplified
formulation in (15) will do the job. The adoption of this simplified formulation
ensures furthermore that my proposal is actually compatible with various
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different refinements of condition (15).3
According to the definition (13), the exhaustivity operator is a (universal)
quantifier over excludable alternatives to the prejacent. Just as it is the case
for any overt quantifier, also in the case of this exhaustivity operator, the
domain needs to be restricted by a contextually assigned relevance predicate
R. I will thus write exhR and slightly amend the original semantics (13) as
in (16): in order for a scalar alternative to be negated by the exhaustivity
operator, it need not only be excludable but also be relevant. Irrelevant
alternatives don’t matter, and thus there is no point in excluding them; see
Fox & Spector 2009 and Fox & Katzir 2011 for further elaboration on this
point.
^
(16) exhR (ϕ) = ϕ ∧
¬ψ
ψ ∈ R ∩ Excl(ϕ)

The assumptions (12)-(16) just listed have been defended independently, as
indicated by the references provided. I take them to jointly characterize
the so called grammatical approach to scalar implicatures, as reviewed for
instance in Chierchia, Fox & Spector to appear. On top of these background
assumptions, I would like to add three more assumptions, specific to my
proposal.
2.2 Specific assumptions
In order to compute the strengthened meaning of a prejacent ϕ, we need
to determine for each scalar alternative ψ whether it is excludable or not.
According to definition (15), that means that we have to determine whether
the negation of the alternative ψ contradicts the prejacent ϕ. In order to
do that, we have available two notions of contradictoriness, namely logical
contradictoriness as well as contradictoriness relative to common knowledge,4
as defined in (17). The two notions differ because the latter only looks at
3 The choice between the classical definition of excludable alternatives in terms of asymmetric
entailment and the more recent one in terms of non-contradictoriness matters only slightly
for the proposal made in this paper; see the discussion in footnote 27.
4 I don’t make any distinction between common knowledge and common ground. As far as I
can tell, the proposal developed in this paper is perfectly compatible with recent technical
developments of the notion of common ground, such as those in Stalnaker 2002. The
proposal is also compatible with the simplest possible construal of this notion, according to
which common ground and common knowledge are nothing but a set of possible worlds,
namely the set of possible worlds consistent with the assumptions currently made in the
discourse.
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those possible worlds that are consistent with all assumptions made in the
discourse.
(17)

a. The negation of ψ logically contradicts ϕ iff there exists no possible
world where ϕ is true and ψ false.
b. The negation of ψ contradicts ϕ given common knowledge iff
there exists no possible world compatible with common knowledge
where ϕ is true and ψ false.

Which of these two notions of contradictoriness (17) is the one relevant for
the computation (15) of excludable alternatives? As stated in (18), I submit
that it is the notion of logical contradictoriness (17a), not the notion of
contradictoriness (17b) sensitive to common knowledge.
(18)

The computation of excludable alternatives is blind to common knowledge, in the sense that excludable alternatives are those alternatives ψ
that are logically consistent with the negation of the prejacent ϕ.

Section 3 below will provide some evidence for this assumption (18); further
independent evidence is provided by Fox & Hackl (2006).
The domain of alternatives that the exhaustivity operator (16) quantifies
over is restricted by a relevance predicate R. I take R to be a free variable,
whose value is assigned by context. Yet, valid assignments must satisfy
certain grammatical axioms. In particular, I submit the two axioms (19).
(19)

a. The prejacent of the exhaustivity operator is relevant.
b. If two propositions are contextually equivalent, then they pattern
alike w.r.t. relevance, namely they are both relevant or else both
irrelevant.

Axiom (19a) might be related to Grice’s (1975) Maxim of Relevance.5 And it
could be formalized as a presupposition triggered by the exhaustivity opera5 Let me comment on the relationship between the Maxim of Relevance and my axiom (19a).
Consider for instance an utterance to the effect that John did some of the homework.
The Maxim of Relevance says that this utterance better be relevant. Yet, from the perspective adopted in this paper, what this utterance consists of is not just the prejacent
ϕ = [John did some] but rather the structure [exh ϕ] with an exhaustivity operator. Thus,
the Maxim of Relevance just says that the latter LF is relevant, not that the prejacent ϕ
by itself is relevant, as demanded by my axiom (19a). It might be possible to derive the
axiom (19a) from the Maxim of Relevance through some further constraint to the effect that
a sentence cannot be relevant just in virtue of its implicatures (at least in plain, non ironic
contexts). But I will not explore this option further.
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tor.6 Axiom (19b) follows from the intuition that relevance is a contextual
notion and is thus closed w.r.t. contextual equivalence
The exhaustivity operator is covert. Any covert category raises the recoverability problem (see for instance Rizzi 1986): how do we recover whether
a covert category is instantiated or not in a given LF? Let me suggest that
there is not really any recoverability problem for the exhaustivity operator,
because of (20).
(20)

The exhaustivity operator is syntactically mandatory at matrix scope.

Throughout this Section, I only look at simple, monoclausal sentences. Thus,
it is enough for the moment to assume that the exhaustivity operator is
mandatory at matrix level, as stated in (20). The rest of the paper will argue
for an extension of this assumption, from the matrix level to any embedded
propositional site.
To conclude, let me make explicit the correspondence between the three
assumptions (18), (19), and (20) just introduced and the three desiderata
associated with the three steps of Hawkins’ reasoning (6). Step (6a) requires
the computation of scalar implicatures to be blind to common knowledge,
in order for the existential prejacent (Some Italians. . . ) and the universal
alternative (All Italians. . . ) to be distinguishable despite the fact that they
are equivalent given common knowledge. This desideratum is met through
assumption (18) that the set of excludable alternatives is computed blind to
common knowledge. Yet, step (6b) requires common knowledge to eventually
play a role, in order to derive the mismatch between the implicature and
common knowledge. This desideratum is met through the assumption that
the computation of implicatures depends on a relevance predicate R which
is in turn sensitive to common knowledge, through the closure property
(19b). Finally, step (6c) requires the mismatching implicature to be firmly
locked into place in order to enforce oddness. This desideratum is met by
assumption (20) that the exhaustivity operator is syntactically mandatory.
Let me now show in detail how these assumptions together derive Hawkin’s
reasoning.
6 Say, by slightly modifying the original semantics (16) of the exhaustivity operator as in (i).
^
(i)
exhR = λϕ : R(ϕ) . ϕ ∧
¬ψ
ψ ∈ R∩Excl(ϕ)

This would make the exhaustivity operator more parallel to overt only, as both would trigger
a presupposition on the prejacent: the latter presupposes that the prejacent is true; the
former that it is relevant.
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2.3 Formalization of Hawkins’ reasoning
For concreteness, let me focus on the oddness of sentence (1a); analogous
considerations hold of course for the other odd sentences considered in (1)(3). By assumption (20) that the exhaustivity operator is mandatory at matrix
scope, the LF of sentence (1a) is (21), with a matrix exhaustivity operator.
(21)

[ exhR [ϕ Some Italians come from a warm country ] ]

The matrix prejacent ϕ comes with a unique scalar alternative, namely ψ in
(22), obtained from the prejacent ϕ by replacing some with the Horn-mate
all. The two alternative propositions ϕ and ψ are equivalent given the piece
of common knowledge that all Italians come from the same country.
(22)

ψ = All Italians come from a warm country.

The negation of this alternative ψ is logically compatible with the prejacent
ϕ, because of worlds such as (23), where the prejacent ϕ is true but the
alternative ψ false, as some but not all Italians come from a warm country.
(23)
Aldo Giovanni Giacomo
√
√
warm:
√
not warm:
Of course, worlds such as (23) are not compatible with the piece of common
knowledge that all Italians come from the same county. Yet, by assumption
(18) that the computation of the set of excludable alternatives (15) is blind
to common knowledge, this observation plays no role. Crazy worlds such as
(23) are just as good as worlds compatible with common knowledge. Thus,
the definition (16) of the exhaustivity operator yields the interpretation (24)
for the LF (21).
(24)

(21) = exhR (ϕ)


= ϕ ∧ ¬ψ ∨ ¬R(ψ)
= some
Italians
{z c.f.w.c.} and
|
ϕ



not
all
|
{z do} or |that is not
{z relevant}
¬ψ



¬R(ψ)

The prejacent ϕ has got to be relevant, as required by axiom (19a) on the
contextually supplied relevance predicate R. As the alternative ψ in (22)
is contextually equivalent to the prejacent ϕ, then axiom (19b) requires ψ
to be relevant too. In fact, as ϕ and ψ make exactly the same contribution
to context (namely both say that Italy is warm), how could one be relevant
without the other being relevant too? Since ψ is relevant, namely R(ψ) is
true, then (24) can be simplified as in (25).
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(25)

(21) = ϕ ∧ ¬ψ = Some
Italians
{z do}
|
{z c.f.w.c.} and |not all
ϕ

¬ψ

The meaning derived in (25), that some but not all Italians come from a warm
country, is a contextual contradiction, given the piece of common knowledge
that all Italians come from the same country. The oddness of sentence
(1a) thus follows from the fact that it unambiguously denotes a contextual
contradiction.
2.4 Nothing changes for plain cases
Out of the blue, the negation of the alternative (26b) is consistent with the
prejacent (26a) both logically and relative to common knowledge. Let me call
this a plain case. To close this Section, let me make sure that the specific
assumptions (18)-(20), that were needed to formalize Hawkins’ reasoning, are
compatible with plain cases.
(26)

a. John did some of the homework.
b. John did all of the homework.

Assumption (18), that excludable alternatives are computed relative to logical
contradictoriness rather than contextual contradictoriness, has no effect for
plain cases. In fact, the negation of the alternative (26b) is consistent with
the prejacent (26a) no matter which one of the two notions of consistency
we pick. Also assumption (19b), that relevance is closed w.r.t. contextual
equivalence, is moot for plain cases. In fact, the prejacent (26a) and the
alternative (26b) are not contextually equivalent.
Let me now focus on the more delicate assumption (20), that the exhaustivity operator is mandatory. In the preceding Subsection, I have suggested
that certain sentences sound odd because they trigger a scalar implicature
that mismatches with common knowledge. As the oddness effect triggered
by these sentences is rather robust, I need these mismatching implicatures
to be rather robust, in particular to be automatic, not context dependent and
not cancelable. Assumption (20) on the obligatoriness of the exhaustivity
operator is part of the machinery needed to ensure robustness of these
mismatching implicatures. Yet, implicatures in plain cases are well known to
be flimsy and context dependent. For instance, sentence (26a) triggers the
scalar implicature that the alternative (26b) is false (namely that John did
only some of the homework) in the context of the background question (27a).
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But that implicature is weaker and perhaps unavailable in the case of the
question (27b).
(27)

a. How much homework did John do?
b. Who did some of the homework?

Within a framework that derives implicatures through a covert exhaustivity
operator, the presence or absence of an implicature could be easily taken
to reflect the presence or absence of the exhaustivity operator, as stated
in (28). This explanation (28) for why plain implicatures are optional and
context-dependent is obviously at odds with my assumption (20) that the
exhaustivity operator is mandatory.
(28)
We get the implicature that (26b) is false ⇐⇒ exhR is present at LF;
we don’t get the implicature that (26b) is false ⇐⇒ exhR is absent at LF.
Yet, this explanation (28) for why plain implicatures are optional based on
optionality of the exhaustivity operator cannot be on the right track. In fact,
if the absence of the not-all implicature in the context (27b) were due to the
absence of the exhaustivity operator, then we would expect no implicature at
all in this context. But that’s not correct: sentence (26a) in the context (27b)
does trigger an implicature, namely that no one other than John did some of
the homework. In other words, the conjecture (28) would predict the scalar
implicatures of a given sentence to be either altogether absent or altogether
present. Instead, we find certain implicatures present in contexts where other
are absent. A more fine grained strategy than (28) is thus needed.
Following van Kuppevelt (1996), van Rooij (2001), and Fox & Spector
(2009) (see also Zondervan 2010 for a review), I will thus entertain the
following alternative account (29) for the context sensitivity of the implicature
associated with the alternative (26b): in certain contexts, the alternative (26b)
is not relevant (namely it does not belong to R) and thus does not get negated
by the exhaustivity operator. From this perspective, implicature cancellation
is just a special case of run of the mill contextual domain restriction.7
(29)

We get the implicature that (26b) is false
we do not get the implicature that (26b) is false

⇐⇒
⇐⇒

(26b) ∈ R;
(26b) 6∈ R.

This account (29) for the flimsiness and context dependence of plain scalar
implicatures is perfectly compatible with my assumption (20) that the exhaustivity operator is mandatory. And the difference between the stubbornness
7 Thanks to Irene Heim (p.c.) for helping me clarify this point.

6:14

Another argument for embedded scalar implicatures

of mismatching implicatures and the flimsiness of plain ones is readily explained. In plain cases, the scalar alternative might not be relevant and thus
the implicature is optional, despite the presence of the exhaustivity operator.
But in the odd cases, the alternative is necessarily relevant (because contextually equivalent to the prejacent) and thus the corresponding implicature is
mandatory.8
8 Let me hint in this footnote at slight variant of the account just presented. It has been
observed that a disjunction such as (i) triggers two types of inferences. First, it triggers the
inference that the speaker does not believe that John ate the cookies (he could have eaten
the cake) and does not believe that John ate the cake (he could have eaten the cookies).
Second, it triggers the inference that the speaker believes that John did not eat both. The
two inferences display the opposite relative scope between negation and the speaker belief
operator. The former is an ignorance inference of the form “it is not the case that the speaker
believes that. . . ” (in brief: ¬Bspeaker ψ). The latter has instead the form “the speaker believes
that it is not the case that. . . ” (in brief: Bspeaker ¬ψ). Following Sauerland (2004c), I call the
former a primary implicature and the latter a secondary implicature.
(i)

John ate the cookies or the cake.

The account for oddness I have developed so far is stated at the level of secondary implicatures. I have suggested that sentence (iia) sounds odd because it triggers the secondary
implicature (iib) and the latter secondary implicature mismatches with common knowledge.
The distinction between primary and secondary implicatures suggests a natural variant of
this account (suggested to me by Benjamin Spector p.c.). According to this variant, sentence
(iia) would sound odd because it triggers the primary implicature (iic). This primary implicature (iic) is weaker than the secondary implicature (iib). Nonetheless, it is still enough
to derive a mismatch with common knowledge. In fact, common knowledge entails that,
if the speaker believes the truth of the prejacent (iia), then he also believes the truth of
the universally quantified alternative (as the two are equivalent w.r.t. common knowledge),
contrary to what stated by the ignorance implicature (iic).
(ii)

a. #Some Italians come from a warm country.
b. The speaker believes that it is not the case that all Italians come from a warm
country.
c. It is not the case that the speaker believes that all Italians come from a warm
country.

In order for an account for oddness to go through, it is crucial that the mismatching
implicature (be it primary or secondary) is kept firmly in place. It is not simple to get the
mismatching secondary implicature (iib) locked in place, because secondary implicatures are
well known to display a flimsy nature and a high degree of context dependence. Thus, I had to
make specific, non standard assumptions, such as the stipulation (20) on the obligatoriness
of the exhaustivity operator that derives secondary implicatures. The restatement of the
account at the level of primary implicatures might have an advantage from this perspective.
In fact, Sauerland (2004b) notes the contrast in (iii). Sentence (iiib) cancels only the secondary
implicature of sentence (iiia), namely that the speaker believes that not all of Beethoven’s
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3

A new argument for blindness based on overt only

At the beginning of Section 2, I introduced the exhaustivity operator in
analogy with the distributive operator. The idea was that both operators are
covert counterparts of corresponding overt operators: only for the case of
the exhaustivity operator; each for the case of the distributive operator. This
analogy carries over much further. Both the exhaustivity and the distributive
operator are relativized to a contextual parameter: a relevance relation R for
the exhaustivity operator; a cover C of the domain of quantification for the
distributive operator, as assumed by modern theories of plural predication,
such as Schwarzschild 1996. In both cases, this contextual parameter is
constrained by grammatical axioms: the relevance property needs to be
closed w.r.t. contextual equivalence; covers have to sum up to the entire
domain. Finally, both the exhaustivity and the distributive operator can
be assumed to be mandatorily present at LF: lack of implicatures does not
correspond to lack of the exhaustivity operator but to a proper choice of
the relevance predicate R that makes the corresponding alternatives not
relevant; analogously, a collective reading does not correspond to lack of the
distributive operator but to a proper choice of the cover C (a collective cover),
as argued by Schwarzschild.
From this perspective, the most surprising property of the proposal
sketched in the preceding Section is assumption (18) that scalar implicatures
are computed blind to common knowledge. This assumption seems particularly at odds with the classical Gricean intuition that implicatures are rooted
symphonies were played. Sentence (iiic) cancels also the primary implicature, namely that it
is not the case that the speaker believes that all symphonies were played. The contrast in
acceptability between (iiib) and (iiic) suggests that secondary implicatures can be canceled
by the simple assertion of the opposite while primary implicatures cannot.
(iii)

a. They played many of Beethoven’s symphonies, . . .
b. . . . and possibly all.
c. . . . #and definitely all.

This observation seems to suggest that primary implicatures are harder to cancel than
secondary implicatures, and thus feel more robust. If that is indeed the case, then primary
implicatures might provide a better tool than secondary implicatures in order to account
for oddness. This alternative account for oddness based on primary rather than secondary
implicatures easily derives the patterns of oddness considered in this paper. Yet, it does not
extend to other more complicated patterns considered in Magri 2009a, Sections 3.3.2 and
4.2. It is for this reason that I have not pursued this alternative account for oddness just
sketched.
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in general principles of rational communication. There really seems to be
nothing rational in blindness to common knowledge. In this Section, I will
present a new argument to turn this objection upside down. The idea of the
argument is as follows. According to the framework endorsed in this paper,
scalar implicatures are derived by appending to the LF a covert exhaustivity
operator exh. This operator is construed as a covert variant of overt only.
Assume that the two operators differ from each other only minimally. For
the sake of the argument, let me take the analogy perhaps a step too far, and
assume that (13) is also the proper semantics of overt only, as stated in (30).9
^
(30) exh(ϕ) = only(ϕ) = ϕ ∧
¬ψ.
ψ∈Excl(ϕ)

By exploiting this analogy, this Section develops an argument for blindness
of the exhaustivity operator by arguing that overt only is indeed blind to
common knowledge. In the end, the theory of the exhaustivity operator
developed in this paper is thus perfectly aligned with the theory of other
Natural Language operators.
Let’s consider sentence (31), obtained from the original odd sentence (1a)
with the addition of overt only. This sentence sounds just as odd as the
original sentence without overt only. Here is a very straightforward account
of its oddness: because of overt only, this sentence says that some but not
all Italians come from a warm country, which of course mismatches with the
piece of common knowledge that all Italians come from the same country.
(31)

#Only some Italians come from a warm country.
a. ϕ = Some Italians come from a warm country.
b. ψ = All Italian come from a warm country.

Which assumptions about overt only are needed in order to derive this result? Let ϕ be the prejacent of only, as in (31a); let ψ be the corresponding
alternative with some replaced by all, as in (31b). By (30), the plain meaning
of sentence (31) is thus ϕ ∧ ¬ψ, which indeed mismatches with common
knowledge. Yet, if the computation of the set Excl(ϕ) of excludable alternatives in the semantics (30) of overt only could take common knowledge
into account, then the alternative ψ would not count as excludable, given
9 Here, I am ignoring the restriction to the relevance predicate R, that does not play any role
in the reasoning presented in this Section; also, I am ignoring the issue of the proper division
of labor between assertion and presupposition in the semantics of only; see Ippolito 2008
for a review.
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that it is contextually equivalent to the prejacent ϕ. I thus conclude that the
proper computation of the set of excludable alternatives for overt only must
be blind to common knowledge.
Yet, this conclusion is threatened by the following alternative account.
Assume that the computation of the set of excludable alternatives for overt
only is not at all blind to common knowledge. Thus, the alternative ψ in (31b)
does not belong to the set of excludable alternatives of the prejacent ϕ in
(31a). The oddness of sentence (31) is thus not due to any mismatch with
common knowledge. Rather, the oddness of sentence (31) can be explained
as follows. Since ψ in (31b) is not excludable, then the set of excludable
alternatives is empty in the case of (31). Overt only is therefore vacuous.
And sentence (31) is ruled out by the same general constraint that bans the
vacuous occurrence of only in sentence (32).
(32)

#Only every boy arrived.

But this alternative line of explanation fails in cases with multiple alternatives,
such as (33).10 Suppose that the set of excludable alternatives of overt only is
computed taking into account the common knowledge that John has an odd
number of children. In this case, the alternative ψ that John has (at least)11
three children is not excludable, since it is equivalent to the prejacent ϕ that
John has (at least) two children in the context considered.
(33)

John has an odd number of children. . .
. . . #He has only twoF .
a. ϕ = John has at least two.
b. ψ = John has at least three.
c. ψ0 = John has at least four.

Yet, the occurrence of only in (33) is in no way vacuous, because it can still
negate the alternative ψ0 that John has (at least) four children. Thus, the
hypothesis that the semantics of only is sensitive to common knowledge
leads to the incorrect prediction that the sentence John has only two should
be fine in the context considered, and furthermore should mean that John
has exactly three children.
Based on these considerations, I conclude that the set of excludable
alternatives for overt only is computed blind to common knowledge. By
10 Example (33) is based on an example pointed out to me by Danny Fox.
11 I take the fact that only can be construed with a numeral as evidence that numerals do have
a weak at least n semantics.
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virtue of the analogy (30) between overt only and the covert exhaustivity
operator exh, this conclusion lends support to my conjecture (18) that the
computation of the strengthened meaning exh(ϕ) of a sentence ϕ is blind
to common knowledge. I started out with the intuition that this blindness
hypothesis (18) is implausible, as the corresponding theory of implicatures
would sound somewhat paradoxical. And I have concluded instead that this
blindness hypothesis (18) cannot be false, as the sentence John has (only) two
children would otherwise be able to mean in certain contexts that John has
exactly three.
4 Some new facts about oddness in downward entailing environments
In Magri 2009a as well as in the preceding Sections, I have focused on
simple monoclausal sentences. This section pursues the analysis of oddness
further, moving from the unembedded cases (1)-(3) considered so far to
embedded cases. For reasons that will be clear shortly (see the end of
Subsection 4.3), the interesting case to look at is that of embedding in
downward entailing (henceforth: DE) environments. These are environments
that support inferences from the “superset” to the “subset”. For instance,
the restrictor of universal quantifiers is a DE environment, as shown by the
fact that it supports the inference (34).
(34)

Every boy did his homework -→ Every tall boy did his homework.
| {z }
| {z }
superset

subset

Let ϕ and ψ be two contextually equivalent scalar alternatives such that
ψ logically asymmetrically entails ϕ. The proposal presented in Section 2
predicts ϕ to sound odd and ψ to sound fine. In other words, if you have
to choose between two contextually equivalent alternatives, you should pick
the logically stronger one. One might then expect oddness to flip in DE
environments. In other words, one might expect the pattern in (35) for any
DE operator ODE , given that ODE (ϕ) is logically stronger and ODE (ψ) logically
weaker, although they are equivalent given common knowledge.
(35)

ψ is a logically stronger but contextually equivalent scalar alternative
to ϕ:
a. ODE (ϕ) should sound fine;
b. ODE (ψ) should sound odd.

Using the restrictor of universal quantifiers to investigate oddness in DE
contexts, Subsection 4.1 presents some new data that seem to split into two
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different patterns w.r.t. prediction (35). Subsection 4.2 offers a characterization of the two patterns, based on the way contextual equivalence is achieved.
Subsection 4.3 and Section 5 extend the empirical coverage of the generalization to other DE contexts. Section 6 will then argue that both patterns can be
accounted for, if something like Hawkins’ reasoning (6) applies also at the
embedded level, thus providing evidence for embedded scalar implicatures.
4.1 Some data
Following for instance Sauerland (2004a), let me assume that the masculine
gender feature is semantically vacuous. Thus, the universal quantifier in
(36a)12 has a larger restrictor (namely the entire set of Italians) while the
universal quantifier in (36b) has a smaller restrictor (namely the subset of
Italian women). In other words, sentence (36a) is logically stronger than
sentence (36b), despite the fact that they are equivalent given the piece of
common knowledge that all Italians come from the same country, both men
and women. And indeed it is the logically weaker sentence (36b) that sounds
odd, while the logically stronger sentence (36a) sounds fine.13
(36)

a. Gli italiani
vengono da
un paese bellissimo.
The Italians-masc come
from a country beautiful
‘Italians come from a beautiful country’
b. #Le italiane
vengono da
un paese bellissimo.
The Italians-fem come
from a country beautiful
‘Italian women come from a beautiful country’

The contrast in (37) makes the same point. The universal quantifier in (37a)
has a larger restrictor (namely the set of professors who assigned an A to
at least some students) and the universal quantifier in (37b) has a smaller
restrictor (namely the set of professors that assigned an A to all students).
Thus, sentence (37a) is logically stronger than sentence (37b), despite the
fact that they are equivalent given the piece of common knowledge that, if
12 For the case of (36), I assume that plural definites (and generics) are universal operators.
13 In (36), I have switched to Italian, which has overt gender morphology. Under the plausible
assumption that masculine and feminine gender exponents are Horn-mates, (36a) is indeed
a scalar alternative of (36b) according to the classical definition (14) of scalar alternatives.
As pointed out to me by an anonymous reviewer, there is no need to switch from English
to Italian if I adopt Katzir’s (2007) definition of scalar alternatives. In fact, this alternative
definition allows the LF Italians come. . . to be a scalar alternative of Italian women come. . . ,
as the former is not syntactically more complex (in Katzir’s technical sense) than the latter.
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some professors got a pay raise, then all professors did. And indeed it is the
logically weaker sentence (37b) that sounds odd, while the logically stronger
sentence (37a) sounds fine.
(37)

Every year, the dean has to decide: if the college has made enough profit
that year, he gives a pay raise to every professor who has assigned an
A to at least some of his students; if there is not enough money, then
no one gets a pay raise.
a. This year, every professor who assigned an A to some of his students got a pay raise.
b. #This year, every professor who assigned an A to all of his students
got a pay raise.

These sentences fit into the scheme (38a), where R is the restrictor of the
universal operator and P its nuclear scope. The two sentences in each pair
only differ because of the restrictor of the universal quantifier. Thus, I will
abbreviate (38a) as in (38b).
(38)

a. for every x such that R(x), it is the case that P (x).
b. everyx R(x).

The restrictors of the universal quantifiers in the two sentences (36a) and
(36b) are Strong and Weak in (39) respectively, where I am assuming that masculine morphology is semantically vacuous. The restrictors for the two sentences (37a) and (37b) are Strong and Weak in (40). The names Strong/Weak
reflect the fact that in both cases Strong(x) asymmetrically entails Weak(x).
(39)

Strong(x)
Weak(x)

=
=

x is an Italian woman.
x is an Italian (man or woman).

(40)

Strong(x)
Weak(x)

=
=

x gave an A to all of his students.
x gave an A to some of his students.

With the convention in (38) and the shorthands in (39)-(40), the pattern of
oddness in this first set of data (36)-(37) can be schematized as in (41).
√
(41)
every(Weak);
#every(Strong).
As expected by (35), the logically weaker sentence with the restrictor Strong
sounds odd while the logically stronger alternative with the restrictor Weak
sounds fine.
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Interestingly, this is not the end of the story, though. Let’s look at some
more examples. The universal quantifier in (42a) has a (logically) larger
restrictor (namely the set of fathers such that just some of their children
have a funny last name) while the universal quantifier in (42b) has a (logically)
smaller restrictor (namely the set of fathers such that all of their children
have a funny last name). Thus, sentence (42a) is logically stronger than the
alternative (42b), despite the fact that they are equivalent given the piece of
common knowledge that all children of a given father share their father’s
last name. Surprisingly, it is the logically stronger sentence (42a) that sounds
odd, while the logically weaker sentence (42b) sounds fine. The pair in (43)
makes the same point.14
(42)

Context: In Italy, children always inherit the last name of their father.
a. #Every father some of whose children have a funny last name must
pay a fine.
b. Every father whose children have a funny last name must pay a fine.

(43)

a. #Every student with a blue eye is German.
b. Every student with blue eyes is German.

The contrast in (44) makes the same point. The universal quantifier in
(44a) has a larger restrictor (namely the set of professors who assigned an
A to at least some of the students) while the universal quantifier in (44b)
has a smaller restrictor (namely the set of professors who assigned an A
to all students). Thus, sentence (44a) is logically stronger than sentence
(44b), despite the fact that they are equivalent given the piece of common
knowledge that every professor assigns the same grade to all of his students.
Surprisingly, it is the logically stronger sentence (44a) that sounds odd, while
the logically weaker sentence (44b) sounds fine. Note that sentences (44) are
identical to those in (37), the only difference being the background knowledge.
(44)

Context: In this department, every professor assigns the same grade to
all of his students.

14 Strictly speaking, example (43) makes the same point only under the assumption that the
restrictor x has blue eyes means “x has two or more blue eyes” and is thus stronger than x
has a blue eye. In other words, it is crucial that the plurality inference triggered by plural
morphology is already in place at the relevant level of computation of oddness. This might
admittedly turn out to be a tricky issue; see for instance Sauerland 2003 and Spector 2007
for discussion.
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a. #This year, every professor of this department who assigned an A
to some of his students got a prize from the dean.
b. This year, every professor of this department who assigned an A to
all of his students got a prize from the dean.
The restrictors of the universal quantifiers in the two sentences (42a) and
(42b) are Strong and Weak in (45), respectively. The restrictors for the two
sentences (44a) and (44b) are Strong and Weak in (40), repeated in (46).
Again, Strong(x) (logically) asymmetrically entails Weak(x) in both cases.
(45)

Strong(x)
Weak(x)

=
=

x is a father all of whose children . . .
x is a father some of whose children . . .

(46)

Strong(x)
Weak(x)

=
=

x gave an A to all of his students.
x gave an A to some of his students.

With the convention in (38) and the shorthands in (45)-(46), the pattern
of oddness (42)-(44) can be schematized as in (47). Contrary to the initial
expectation (35), the logically weaker sentence with the restrictor Strong
sounds fine while the logically stronger alternative with the restrictor Weak
sounds odd.
(47)

#every(Weak);
√
every(Strong).

Quite surprisingly, oddness in DE contexts seems to behave according to the
two patterns (41) and (47) that are the opposite of each other. The contrast
between (37) and (44) is particularly puzzling: the same two contextually
equivalent sentences give rise to the opposite patterns of oddness (41) and
(47), depending on the common knowledge considered.
4.2

A generalization about oddness in DE contexts

What is the relevant difference between the two opposite patterns (41) and
(47) of oddness in DE contexts? I submit that the relevant difference is
(48). To start, let’s look at some of the restrictors used to obtain pattern
(41). The restrictors Weak and Strong in (39) are not contextually equivalent
because of the existence of Italian men; and the restrictors Weak and Strong
in (40) are not contextually equivalent because the context set up in (37)
does not in any way entail that professors that gave an A to some of their
students also gave an A to all of them. The situation is very different if we
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look at the restrictors used to obtain pattern (47). The restrictors Weak and
Strong in (45) are contextually equivalent because there is no father whose
children have different last names; and the restrictors Weak and Strong in
(46) are contextually equivalent because the context set up in (44) ensures
that professors give the same grade to all of their students.
(48)

a. In the case of pattern (41), the two restrictors Weak and Strong are
not contextually equivalent (although the matrix sentences are);
b. in the case of pattern (47), the two restrictors Weak and Strong are
indeed contextually equivalent (whereby the matrix sentences are
too).

Here is another way to put it. In both patterns, the two matrix sentences are
contextually equivalent. But the two patterns differ w.r.t. the level at which
contextual equivalence is established: in the case of (47), it is established
at the embedded level, and then projected up; in the case of (41) it is only
established at the matrix level.
Putting together (41), (47) and (48), we get the generalization (49). Here,
↔ck stands for equivalence given common knowledge (i.e., the two sentences
carve the same subset out of the set of worlds compatible with common
knowledge). The case on the right hand column agrees with the initial
expectation (35), that the logically stronger sentence every(Weak) is fine while
the logically weaker sentence every(Strong) is odd. As it was illustrated here
with sentences (36), I will refer to this case as the Italian Women (henceforth:
IW) pattern. The case on the left hand side column is the reverse, and does
not agree with the initial expectation (35). As it was illustrated here with
sentences (42), I will refer to this case as the Italian Fathers (henceforth: IF)
pattern.
ϕ ↔ck ψ
}|

(49)
z

{

Strong ↔ck Weak

Strong 6↔ck Weak

ϕ = every(Strong)

(a) fine

(c) odd

ψ = every(Weak)

(b) odd

(d) fine

Is there a way to extend Hawkins’ reasoning (6) to account for the whole
generalization (49)? I will take up this issue in Section 6. Until then, let me
collect some more evidence in favor of this empirical generalization.
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4.3

Extensions

So far, I have used the restrictor of universal quantifiers as the relevant DE
context. Other DE contexts lead to analogous results. For instance, nothing
changes when every is replaced by no. To illustrate, I provide in (50) and
(51) the variants of (37) and (44), with every replaced by no (and furthermore
some replaced by disjunction to circumvent the problem of PPI-ness of the
former).
(50)

Context: Every year, the dean has to decide: if the college has made
enough profit that year, he gives a pay raise to every professor who
has taught a graduate or an undergraduate class; if there is not enough
money, then no one gets a pay raise.
a. This year, no professor who taught a graduate or an undergraduate
class got a pay raise.
b. #This year, no professor who taught a graduate and an undergraduate class got a pay raise.

(51)

Context: In this department, every professor teaches both a graduate
and an undergraduate class in the same field of linguistics.
a. #This year, no professor who taught graduate or undergraduate
Semantics got a pay raise
b. This year, no professor who taught graduate and undergraduate
Semantics got a pay raise.

I thus extend the initial generalization (49) from the restrictor of a universal
quantifier to an arbitrary DE operator ODE as in (52).
ϕ ↔ck ψ
}|

(52)
z

{

Strong ↔ck Weak

Strong 6↔ck Weak

ϕ = ODE (Strong)

(a) fine

(c) odd

ψ = ODE (Weak)

(b) odd

(d) fine

A remark on the special case where the DE operator ODE is negation is
in order here. A few authors have observed that odd sentences remain odd
when embedded under negation. For instance Spector (2007) construes the
plurality inference triggered by plural morphology as a scalar implicature.
The oddness of sentence (53a) is thus due to the fact that this implicature
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mismatches with the piece of common knowledge that people can marry only
one person at the time. Spector notes that embedding under negation does
not affect the oddness of (53a), as shown in (53b).
(53)

a. #Last summer, Mario married (some) Italian girls.
b. #Despite his family’s pressure, Mario didn’t marry Italian girls.

But if the generalization (52) is on the right track, then the case where the DE
operator ODE is negation is really not the best case to investigate the behavior
of oddness in DE contexts. In fact, negation has the peculiar property that the
matrix sentences ϕ = ¬Strong and ψ = ¬Weak are contextually equivalent
iff the corresponding embedded sentences Strong and Weak are contextually
equivalent too. Thus, negation does not allow us to pull apart the two cases
considered in the two columns of (52).
So far, I have considered the case of embedding under a DE operator
ODE . The generalization (52) can of course be extended to upward entailing
(henceforth: UE) operators, as stated in the revised generalization (54).15
ϕ ↔ck ψ
}|

(54)
z
Strong ↔ck Weak

z

{
Strong 6↔ck Weak
}|
{

O is DE

O is UE

ϕ = O(Strong)

(a) fine

(c) odd

(e) fine

ψ = O(Weak)

(b) odd

(d) fine

(f) odd

The idea behind this generalization (54) can be informally spelled out as
follows. We have to choose between these two alternatives ϕ and ψ, obtained
by embedding under an operator O either Strong or Weak. We start from the
embedded context and move up. If the two embedded constituents are indeed
contextually equivalent, then the choice is made at the embedded level: we
pick the sentence with the logically stronger embedded constituent Strong, no
matter the monotonicity of the embedding operator O. If the two embedded
constituents are not contextually equivalent, then we cannot make the choice
at the embedded level and need instead to look one level up. In this case, the
monotonicity of the embedding operator O does of course matter. In fact,
we pick the alternative that is globally logically stronger. In other words,
15 Thanks to Emmanuel Chemla for discussion on this point.
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I assume that also in the case where the embedding operator O is UE, the
decision is made at the embedded level whenever the embedded constituents
are contextually equivalent. Of course, in the case where the embedding
operator O is UE, it does not make any difference whether the choice is made
at the matrix or at the embedded level, because the two options lead to the
same conclusion, as the matrix logically stronger alternative is the one with
the logically stronger embedded alternative.
5 Further evidence based on temporal modification with ILPs
As it has been noted by many authors, temporal modification with individuallevel predicates (henceforth: ILPs) is heavily restricted, as illustrated in (55a).
Furthermore, Kratzer (1995) notes that temporal modification through pasttense morphology in (55b) yields the inference that John is dead. Musan
(1997) dubs this inference the life-time effect.
(55)

a. #John is tall after dinner.
b. John was tall.

 John is dead

Maienborn (2004) suggests a pragmatic account for the oddness of sentences
like (55a);16 and Musan (1997) suggests a pragmatic account for the lifetime effect displayed by sentences such as (55b); see also Percus 1997. In
Subsection 5.1, I explore in some detail the idea of a pragmatic account for
restrictions (55) on tense modification with ILPs and then argue in Subsection
5.2 that these restrictions provide further evidence for my new generalization
on oddness in DE contexts.
5.1 The puzzle
Let me start with a discussion of the oddness of sentence (55a) with the tense
modifier after dinner, repeated it in (56a) together with the fine variant (56b)
without the tense modifier.
16 Maienborn actually considers sentences containing locatives rather than tense modifiers,
such as (ia).
(i)

a. Mary is blond in her car.
b. Mary is blond when she is in her car.

But she then notes that these locatives are always given a temporal interpretation, along the
lines of the paraphrase in (ib).
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(56)

a. John is tall after dinner.
b. John is tall.

Following Chierchia (1995) and Magri (2009a), assume that an ILP such as tall
comes with a time argument, just as any other predicate. Assume furthermore that this time argument gets bound by a covert generic operator gen.
Simplifying somewhat the complicated issue of the proper semantics of the
generic operator, I will take it to have universal force.17 The plain meaning
of sentence (56a) thus boils down to ϕ in (57a). The generic operator gent
binds the time argument t of the ILP tall. The nuclear scope of the operator
consists of the set of times at which John is tall. Its restrictive scope consists
of the set of times that satisfy the temporal modifier after dinner at which
John is located.
(57)

a. ϕ = gent [in(j, t) ∧ after dinner(t)][tall(j, t)]
b. ψ = gent [in(j, t)][tall(j, t)]

Assume that sentence (56a) counts among its scalar alternatives the sentence
(56b) obtained from the former by dropping the restrictor after dinner. This
assumption fits well with recent theories of scalar alternatives (such as the
one developed in Katzir 2007), according to which scalar alternatives are
obtained by pruning the target LF. The plain meaning of this alternative
(56b) is ψ in (57b). In conclusion, the odd sentence (56a) ends up with the
strengthened meaning ϕ ∧ ¬ψ, which says that John is tall at after dinner
times but not at other times, which clearly mismatches with the piece of
common knowledge that tallness is a permanent property. This I take to
be the crucial insight of Maienborn’s (2004) account, restated within the
framework for scalar implicatures adopted here.18
Musan (1997) focuses on the life-time effect triggered by ILPs in the past
tense, as in sentence (55b), repeated in (58a). She suggests the implicature17 I take the generic operator gen to be the covert variant of the overt quantificational adverbs
usually or generally. The exact quantificational force of these operators is not crucial
for my purposes. What is crucial in order to bring the data on ILPs in (55) to bear on
the generalization (49) on oddness in DE environments is just that the restrictor of these
operators licenses DE inferences. And that is indeed the case, as shown by the fact that NPIs
can occur in the restrictor of these operators, as shown in (i).
(i)

a. Students that do any of the homework, (usually) pass the class.
b. If John gets any sleep, he is usually in a good mood.

18 Her original account is framed within a very different theory of scalar implicatures, developed in Blutner 1998, 2000.
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based account (59) for this effect, based on the pragmatic comparison with
the corresponding variant (58b) with past tense replaced by present tense.
(58)

a. Gregory was from America.
b. Gregory is from America.

(59)

a. “The speaker has expressed the proposition [(58a)]” and “the speaker
is maximally informed about Gregory’s being from America — in
particular about the duration of Gregory’s being from America.”
b. “If the speaker thought that Gregory’s being from America is not
over, he would have expressed the proposition [(58b)], since that
would have been a more informative alternative utterance about
the duration of Gregory’s being from America.”
c. “Thus, the speaker couldn’t have been maximally informative about
Gregory’s being from America unless he though that Gregory’s
being from America is over.”
d. “Thus, the speaker has implicated that Gregory’s being from America is over. Since being from America is a property that, if it holds
of an individual at all, holds of that individual over its entire lifespan, and since the speaker has implicated that Gregory’s being
from America is over, the speaker has implicated furthermore that
Gregory is dead.”

The crucial step of this reasoning is (59b), which says that the alternative
(58b) with the present tense is “more informative” than the alternative (58a)
with the past tense. But I do not understand the way Musan argues for this
claim.19 She posits the plain meaning ϕ in (60a) for sentence (58a) with past
tense and the plain meaning ψ in (60b) for the alternative (58b) with the past
tense replaced by the present tense. Here, t is a time interval existentially
quantified over.
19 Musan explains this claim in the following passage, that I do not understand: “Suppose
[(58a)] is true. In this case we know the following: if [(58b)] is also true, then the situation
time of be from America obviously reaches into the past (because of the truth of [(58a)]), i.e.,
the implication from the present tense clause to the past tense clause is guaranteed. But
how about the case where [(58a)] is false? For practical purposes in a concrete discourse,
this possibility can be disregarded because conversation takes place under the assumption
that utterances are truthful. Hence, when a past tense clause is uttered, for practical
purposes — which only care about cases where the past tense clause is true — the present
tense clause is justified to count as more informative than the past tense clause. It seems that
this relationship justifies treating past tense clauses and present tense clauses as ordered
with regard to informativeness” (pp. 280-281).
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(60)

a. ϕ = ∃t[t < now ∧ american(g, t)]
b. ψ = ∃t[now ∈ t ∧ american(g, t)]

But why should truth-conditions ψ corresponding to present tense be more
informative than truth conditions ϕ corresponding to past tense? The
problem here is that Musan assumes the tense semantics in (61), whereby
there is just no subset relationship between the two sets of times past
and pres, and thus no way to compare the informativeness of the two
corresponding propositions (58a) and (58b) w.r.t. entailment. In order to get
a subset relationship, I follow Sauerland (2002) and assume that the present
tense is vacuous, namely that it does not impose any restriction. This way,
we do get a subset relationship past ⊆ pres.
(61)

a. pres = λt . now ∈ t
b. past = λt . t < now

Yet, if we stick with Musan’s assumption that the time argument of the ILP
French is existentially quantified as in (60), then we predict sentence (58a)
with past tense morphology to have stronger truth conditions and thus to
be more informative than sentence (58b) with present tense, contrary to
what we want. The solution to this problem consists of sticking to my initial
assumption that the time argument of the ILP French in the two sentences
(58) is bound not by an existential operator but rather by a covert generic
operator with universal force. I assume furthermore that tense morphemes
end up in the restrictor of this generic operator, thus deriving the two new
truth conditions ϕ and ψ in (62) for the two sentences (58a) and (58b) with
past and present tense, respectively. Now, the truth conditions ϕ of the
sentence with past tense morphology are weaker than the truth conditions
ψ of the alternative sentence with (semantically vacuous) present tense, as
desired.
(62)

a. ϕ = gent [in(g, t) ∧ past(t)][tall(g, t)]
b. ψ = gent [in(g, t)][tall(g, t)]

Is this enough to derive the life time effect? Not at all. We now predict
sentence (58a) with the past tense to end up with the strengthened meaning
ϕ ∧ ¬ψ, which says that John was tall at times in the past but he is not tall
at times that are not in the past. This strengthened meaning contradicts
the piece of common knowledge that tallness is a permanent property and
furthermore entails that Gregory is still alive in the present. This result is the
opposite of what we want: rather than predicting the sentence to sound fine
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and to trigger the inference that Gregory is dead, we predict it to sound odd
and to trigger the inference that he is still alive. The nature of the problem
pops up very clearly if we compare the two pairs of truth conditions ϕ/ψ
in (57) and (62): they are formally identical, the only irrelevant difference
being that in the former case the tense restrictor is after dinner while in the
latter case it is past. How can we then make sense of the different effects
triggered by the two sentences (55), namely oddness in one case and the
life-time inference in the other case?
5.2

A solution based on generalization (49)

I will now argue that the empirical generalization (49) sheds some light on
the puzzle of temporal modification with ILPs just presented: the oddness
effect with the tense modifier after dinner in (55a) and the life-time effect
with past tense morphology in (55b) correspond to the two columns of the
generalization. To start, consider again the odd sentence (55a) with the tense
modifier after dinner and its fine variant without it, repeated in (63). Assume
that the truth conditions of these sentences are indeed (57), with a generic
operator that plays the role of a universal quantifier over time. These truth
conditions can be schematized as in (64), using the convention introduced in
(38) as well as the shorthands defined in (65) for the two restrictors Strong and
Weak. Note that this is a case where the two restrictors cannot be equivalent
given common knowledge: in fact, the equivalence Strong ↔ck Weak would
mean that it follows from common knowledge that John is only alive at after
dinner times, which obviously cannot be. Hence, it is the right hand side
column of generalization (49) that applies in this case: sentence (63a), with
the tense modifier and thus the logically weaker truth conditions ϕ with the
restrictor Strong, is correctly predicted to sound odd; the alternative (63b),
with the logically stronger truth conditions ψ with the restrictor Weak, is
predicted to sound fine.
(63)

a. ϕ = John is tall after dinner.
b. ψ = John is tall.

(64)

a. ϕ = every(Strong)
b. ψ = every(Weak)

(65)

a. Strong = λt . in(j, t) ∧ after-dinner(t).
b. Weak = λt . in(j, t).
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Let’s now turn to the case of sentence (55b) that triggers the life-time effect
because of the past tense, repeated in (66a), together with the corresponding
present tense alternative (66b). Under the assumption (62) that the truth
conditions of these sentences indeed contain a generic operator and that the
generic operator plays the role of a universal quantifier over time, the truth
conditions of the two sentences (66) can be schematized as in (67), using the
convention introduced in (38) as well as the shorthands defined in (68) for
the two restrictors Strong and Weak.
(66)

a. ϕ = Gregory was from America.
b. ψ = Gregory is from America.

(67)

a. ϕ = every(Strong)
b. ψ = every(Weak)

(68)

a. Strong = λt . in(g, t) ∧ past(t).
b. Weak = λt . in(g, t).

Two cases now need to be considered. One case is that it follows from
common knowledge that Gregory is already dead. This means that the two restrictors Strong and Weak in (68) are equivalent given common knowledge.20
In this case, it is the left hand side column of generalization (49) that applies:
sentence (66a) with the ILP in the past tense and thus the logically stronger
restrictor Strong is correctly predicted to sound fine; while the alternative
sentence (66b) with the ILP in the present tense and thus the logically weaker
restrictor Weak is correctly predicted to sound odd. The other case that
needs to be considered is that it does not follow from common knowledge
that Gregory is already dead. This means that the two restrictors Strong and
Weak in (68) are not equivalent given common knowledge. In this case, it is
the right hand side column of generalization (49) that applies: sentence (66a)
with the ILP in the past tense and thus the logically weaker truth conditions
ϕ with the restrictor Strong is correctly predicted to sound odd; while the
alternative sentence (66b) with the ILP in the present tense and thus the
logically stronger truth conditions ψ with the restrictor Strong is correctly
predicted to sound fine. In conclusion, sentence (66a) with the ILP in the past
tense can only be used when Gregory is known to be dead, thus deriving the
life-time effect.21 The account for the generalization (49) developed in the
20 Indeed, to say that Gregory is dead means that his lifespan λt . in(g, t) is a subset of past,
so that Strong and Weak in (68) are equivalent.
21 Consider the sentence Gregory is tall, with the present tense morphology. My proposal
does not predict that common knowledge should entail that Gregory is alive, in order for
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next Section thus extends to the case of the two sentences (55), completing
the account for restrictions on tense modification with ILPs.
6

An account for oddness in DE contexts based on embedded implicatures

In this Section, I focus for concreteness on the initial formulation (49) of my
generalization on oddness in embedded contexts, tailored to the case of the
restrictor of universal quantifiers. In Subsection 6.1, I spell out in detail the
challenges raised by this generalization. And in Subsections 6.2-6.4, I argue
that these challenges can be met by running Hawkins’ reasoning both at the
matrix and at the embedded level. As Hawkins’ reasoning relies on scalar
implicatures, the proposal thus bears on the existence of embedded scalar
implicatures. The details of the account are collected in a final Appendix.
6.1 The two challenges raised by generalization (49)
To get started, it is useful to understand in detail how Hawkins’ reasoning
(6) sketched in Section 2, as it stands, fails to account for generalization (49).
At a close look, it turns out that this generalization (49) raises two different
challenges for Hawkins’ reasoning.
6.1.1 First challenge
Consider again the odd sentence (69a) of the IW pattern together with the
fine sentence (69b) of the IF pattern.
(69)

a. #Italian
|
{zwomen} come from a warm country.
b.

√

Strong

Every father whose children have a funny last name must pay a
|
{z
}
Strong

fine.
this sentence to be felicitously uttered. Rather, it predicts something weaker: that common
knowledge should not entail that he is dead. I think that this weaker prediction might indeed
be on the right track, as shown by the fact that the following dialogue seems fine.
(i)

A: Do you know Gregory? do you know if he still alive?
B: That I don’t know. I know he is tall and has blue eyes.
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As shown in (70), Hawkins’ reasoning straightforwardly derives a mismatching implicature that accounts for the oddness of sentence (69a) of the IW
pattern. By (20), the LF comes with a matrix exhaustivity operator, as in (70a).
By (19), the implicature is mandatory because of the contextual equivalence
between the alternative and the prejacent, as in (70b). In the end, the sentence
thus means a contextual contradiction, as stated in (70c).
(70)

#Italian women come from a warm country

(a)
= exhR All
c.f.w.c.}
| Italian women
{z
every(Strong)

(b)

=

All
c.f.w.c.} and not all
{z
| Italians
{z c.f.w.c.}
| Italian women
every(Strong)

(c)

=

every(Weak)

contextual contradiction

Yet, by parity of reasoning, Hawkins’ reasoning unfortunately also derives
a mismatching implicature for the fine sentence (69b) of the IF pattern, as
shown by the analogous reasoning in (71).
√
(71)
 Every father all of whose children. . . 

= exhR Every father all of whose children. . .
|
{z
}
every(Strong)

= Every father all of whose. . . and not every father some of whose. . .
|
{z
}
|
{z
}
every(Strong)

every(Weak)

= contextual contradiction
Thus, the first challenge raised by generalization (49) for Hawkins’ reasoning
is as follows: the fine sentence (69b) of the IF pattern needs to be somehow
protected from that same mismatching implicature that is used to explain
the oddness of sentence (69a) of the IW pattern.
6.1.2

Second challenge

Consider again the good sentence (72a) of the IW pattern together with the
odd sentence (72b) of the IF pattern.
√
(72) a. Italians
| {z } come from a warm country.
Strong

b.#Every father some of whose kids have a funny last name will be fined.
|
{z
}
Weak
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As shown in (73), Hawkins’ reasoning is perfectly compatible with the fine
status of sentence (72a) of the IW pattern because there is no mismatching
implicature. By (20), again the LF comes with a matrix exhaustivity operator,
as in (73a). But no implicature arises because the prejacent is logically
strongest, as in (73b).

√
(a)
(73)
 Italians come from a warm country = exhR All
| Italians
{z c.f.w.c.}
every(Weak)

(b)

=

all Italians c.f.w.c.

Yet, by parity of reasoning, Hawkins’ reasoning unfortunately derives no
mismatching implicature also for the odd sentence (69b) of the IF pattern, as
shown by the analogous reasoning in (74).
√
(74)
 Every father some of whose children. . .  =

= exhR Every father some of whose children. . .
{z
}
|
every(Weak)

= Every father some of whose children. . .
Thus, the second challenge raised by generalization (49) for Hawkins’ reasoning is as follows: a mismatching implicature needs to be cooked up for
the odd sentence (72b) of the IF pattern, but in such a way that it will not
affect the fine sentence (72a) of the IW pattern.
6.2 Mandatory embedded exhaustivity operators
I assumed in (20) that the exhaustivity operator must mandatorily appear at
LF. For the unembedded cases (1a)-(3a), it was enough that the exhaustivity
operator be mandatory at matrix scope. But what is special about matrix
scope? Nothing. Thus, I refine my initial assumption (20) as in (75).
(75)

The exhaustivity operator exhR is mandatory at every scope site.

Assumption (75) says, in particular, that there are embedded exhaustivity
operators in DE environments. Thus, the proper LF of a sentence such as
(76a) is indeed (76b), with a matrix exhaustivity operator and another one
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embedded in the restrictor of the universal quantifier.22, 23
(76)

a. Everyone who did some of the homework will get an A.
b.
exhmatrix
R
x will get A

everyx
exhembed
R

x did some

Assumption (75) is my only refinement of the theory sketched in Section
2. The other assumptions stay the same: the basic semantics (15)-(16) of
the exhaustivity operator; the blindness assumption (18); the axioms (19) on
relevance.
6.3 Sketch of the account
In Subsection 6.1, I have presented the two challenges raised by generalization
(49) against Hawkins’ reasoning. Both challenges were due to the fact that
Hawkins’ reasoning was being applied only at the matrix level. In fact,
it turns out that both challenges are solved by assuming (75): that the
exhaustivity operator is mandatory at every scope site and that Hawkins’
reasoning therefore also applies in embedded positions. I prove this claim in
detail in the Appendix. Here, let me present the idea informally.
Consider first the IW pattern, repeated in (77). This is the pattern that
arises when the two restrictors Strong and Weak are not contextually equivalent. Sentence (77b) with a logically stronger global plain meaning sounds
22 In (16), I have construed the exhaustivity operator as a propositional operator. In order to
put an exhaustivity operator in the restrictor of every in (76), I thus need a constituent of type
t. As long as the relevant scalar item sits inside a relative clause embedded in the restrictor,
as in (76a), the relative clause provides the proper argument for the exhaustivity operator.
In other words, I am assuming that the wh-phrase who (interpreted as a λ-abstractor) moves
leaving in place a trace and that the exhaustivity operator sits in between the wh-phrase
and its trace. In the paper, I notate this LF compactly as in (76b), by letting the quantifier
bind a variable x that saturates its restrictor. Alternatively, I could define the exhaustivity
operator for arbitrary types “that end in t” and apply it above the λ-abstracting index, to the
constituent of type he, ti obtained through λ-abstraction.
23 Of course, assumption (75) also forces an exhaustivity operator in the nuclear scope of the
universal quantifier. But I ignore that third instance of the exhaustivity operator here, as the
nuclear scope contains no scalar item.
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fine while sentence (77a) with a logically weaker global plain meaning sounds
odd.
(77)

a. #Italian
|
{zwomen} come from a warm country.
b.

√

Strong

Italians
| {z } come from a warm country.

#every(Strong)
√
every(Weak)

Weak

The idea of the account is as follows. Recall that what locks an implicature in
place is the fact that the corresponding alternative is contextually equivalent
to the prejacent. Since Weak and Strong are not contextually equivalent
in this case, nothing forces the embedded implicature in place. Thus, the
exhaustivity operator embedded in the restrictor of the universal quantifier
does nothing. And the pattern of oddness in the case where Weak and Strong
are not contextually equivalent is determined by the matrix exhaustivity
operator. In conclusion, the sentence every(Strong) in (77a) with the logically
weaker global plain meaning is correctly predicted to sound odd while the
sentence every(Weak) in (77b) with the logically stronger global plain meaning
is predicted to sound fine.
Consider next the more delicate IF pattern, repeated in (78). This is the
pattern that arises when the two restrictors Strong and Weak are indeed
contextually equivalent. The globally logically stronger sentence (78b) sounds
odd and the globally logically weaker sentence (78a) sounds fine.
√
√
(78) a.
Every father
all of whose
children. . .} will pay a fine. every(Strong)
{z
|
Strong

b. #Every father
some of whose
children. . .} will pay a fine. #every(Weak)
|
{z
Weak

The idea of the account is as follows. Since Strong and Weak are contextually
equivalent, then they are both relevant (as the prejacent is always relevant
and relevance is closed w.r.t. contextual entailment). Thus, the embedded
implicature is mandatory. The sentence every(Weak) in (78b) has a global
plain meaning that is logically stronger. Yet, because of the mandatory
embedded implicature ¬Strong, this sentence (78b) is effectively equivalent
to (79), with an overt only associated with some embedded in the restrictor of
the universal quantifier. Oddness follows from the fact that, because of the
embedded implicature or the embedded only, the restrictor of the universal
quantifier is contextually empty, which makes the sentence either a contextual
tautology or a presupposition failure (depending on whether it is indeed the
case that universal quantifiers trigger a non-emptiness presupposition on
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their restrictor).24
(79)

#Every father only some of whose children. . . , will pay a fine.

What about the sentence every(Strong) in (78a), that has a global plain meaning that is logically weaker? Why isn’t it odd because of the matrix implicature
corresponding to the matrix alternative every(Weak)? The reason is that this
matrix alternative has a mandatory embedded implicature and is thus effectively equivalent to (79). Thus, this matrix alternative is a contextual
contradiction or a presupposition failure. In particular, this matrix alternative is not in any way equivalent to the matrix prejacent every(Strong).
The latter therefore triggers no mandatory matrix scalar implicature and
thus no oddness is predicted. In the end, the reason why sentence (78b)
sounds odd despite the fact that it has a strong global plain meaning is that
it triggers a mismatching embedded implicature. The reason why sentence
(78a) sounds fine despite the fact that it has a weak global plain meaning
is that its potentially harmful matrix alternative is made inoffensive by its
mismatching embedded implicature.
This account shows that the pattern of oddness observed in Section 4 falls
into place, once oddness is computed also at the embedded level. Turning
the perspective upside down, I conclude with the main point of this paper:
the pattern of oddness in DE contexts uncovered in Section 4 provides new
evidence for embedded scalar implicatures — actually, embedded where you
would least expect them, namely in DE environments.
6.4 An additional argument
The two sentences (80) have the same plain meaning: how come that (80a)
sounds fine while (80b) sounds odd in the context considered?25 I would like
to suggest that the generalization presented in Section 4 and the account
just sketched shed some light on this puzzle.
(80)

In this department, all professors get together at the end of the
semester and decide a grade to assign to all of their students.
a. It is false that this year all professors assigned an A.
b. #This year, not all professors assigned an A.

24 Thanks to Kai von Fintel for helping me clarify this point.
25 This example came up in conversation with Emmanuel Chemla.
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Sentence (80a) fits into the scheme ODE (Strong) considered in Section 4,
where ODE is the propositional operator False and the embedded constituent
Strong is (81a). In the context considered here, all professors assigned the
same grade, thus ensuring contextual equivalence between the embedded
constituent Strong and the alternative Weak in (81b) obtained by replacing
all with some. The left hand side of generalization (52) thus applies, and
correctly predicts sentence (80a) to be fine.
(81)

a. Strong = All professors assigned an A.
b. Weak = Some professors assigned an A.

Let me make the point a bit more explicit. In the case of sentence (80a), the
strong scalar item all occurs in a clause embedded under the DE operator
False. Thus, there is space for an embedded exhaustivity operator in between
the DE operator and the embedded clause Strong, as in (82). Despite the fact
that sentence (80a) has a globally logically weaker plain meaning than the
alternative obtained replacing Strong with Weak, it is fine precisely because
of this embedded exhaustivity operator (see the Appendix for details).
(82)
exhmatrix
False
exhembed

Strong

Sentence (80b) has the same plain meaning as sentence (80a), but has a very
different syntactic structure. Plausibly, negation in (80b) is built inside the
determiner phrase, as in (83). Thus, there is no space for an embedded
exhaustivity operator in this case, and the sentence only has the matrix one.
Since the prejacent of the matrix exhaustivity operator is logically weaker than
the alternative with all replaced by some and since the matrix exhaustivity
operator is the only one around, the sentence is correctly predicted to sound
odd.
(83)
exh
assigned an A
not

all

professors
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In conclusion, the contrast between the two sentences (80) is due to the fact
that, despite having the same plain meaning, they have different syntactic
structures, that imply a different distribution of exhaustivity operators. The
contrast in (80) thus makes a case for theories of scalar implicatures that
posit a syntactic trigger in the form of a covert but syntactically realized
exhaustivity operator.
6.5 Nothing changes for plain cases
In Subsection 2.2, I stated my initial version of the obligatoriness of the
exhaustivity operator, namely assumption (20) that the exhaustivity operator
is mandatory at matrix level. Of course, there are plain cases that trigger no
matrix implicature. Aren’t those counterexamples to assumption (20)? In
Subsection 2.4, I have argued they are not. When an implicature is absent,
that is not because the exhaustivity operator is absent but rather because
relevance has trimmed from its domain the corresponding alternative. Does
this logic carry over to the extension from matrix scope (20) to arbitrary
scope (75)? It is well known that scalar implicatures are usually unavailable
or at least dispreferred in DE environments in plain cases (without focus
on the scalar item). For instance, sentence (84a) can hardly be interpreted
as saying that only students who did some but not all of the homework got
an A, thus implying that those very diligent students who completed the
assignment did not get an A. In other words, the existential quantifier in (84a)
triggers no embedded implicature. Furthermore, the embedded implicature in
(84a) remains unavailable even in cases where the corresponding alternative
is mentioned in the previous discourse and thus plausibly made relevant,
as illustrated in (84b).26 How is the unavailability of implicatures in DE
environments compatible with my assumption (75) that the exhaustivity
operator is mandatory also in DE environments and that the oddness of
(84c) is due to the fact that the existential quantifier some children triggers a
mismatching implicature embedded in the DE environment provided by the
restrictor of the universal quantifier every father?
(84)

a. Every student who did some of the homework will get an A.
b. A: I did all of the homework. Will I get an A?
B: You definitely will. Everyone who did some of the homework will
get an A.

26 Thanks to an anonymous S&P reviewer for pointing out this fact to me.
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c. #Every father some of whose children have a funny last name will
be fined.
In the rest of this Subsection, I argue that the logic used in Section 2.4 to make
sense of mandatory matrix exhaustivity operators can indeed be extended to
the case of mandatory embedded exhaustivity operators, thus making sense
of these puzzles.
For concreteness, let me assume Fox & Spector’s (2009) account for
why scalar implicatures are dispreferred in DE environments in plain cases.
They note that these scalar implicatures embedded in DE environments
would make the global meaning weaker. They thus suggest that implicatures
embedded in DE environments are ruled out by an Economy Principle that
disfavors implicatures whenever they weaken the global meaning, rather
than strengthening it. I have suggested that the exhaustivity operator is
mandatory and that the availability of an implicature depends on whether the
corresponding alternative belongs to the domain of the exhaustivity operator.
Within this framework, the Economy Principle can thus be construed as
condition (85) on licit domains of exhaustivity operators.
(85)

An occurrence of the exhaustivity operator is ungrammatical whenever
its domain contains an alternative whose corresponding implicature
leads to a weakening of the global meaning.

The existential quantifier some of the homework in (84a) is associated with an
exhaustivity operator embedded within the DE environment provided by the
restrictor of the universal quantifier every student. The Economy Principle
(85) demands as few relevant alternatives as possible in the domain of this
embedded exhaustivity operator. In fact, any alternative that gets negated
in that DE embedded environment will make the overall meaning weaker.
The domain of the embedded exhaustivity operator has been defined in (16)
as the intersection between the formal set of excludable alternatives and
the set of relevant alternatives. In order to determine the domain of the
embedded exhaustivity operator, we thus need to consult relevance. Suppose
that the all-alternative has been mentioned in the previous discourse, as in
(84b). Thus, its relevance has been increased. But the fact that previously
mentioned alternatives are relevant is only a rule of thumb, not a rule of
grammar. Some kind of local accommodation of relevance is thus possible
in this case. For example, we might suppose that the discourse perspective
has shifted in between the first one of B’s sentences (You definitely will)
in (84b) and the second one (Everyone who did some. . . ). Only the first
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sentence really provides an answer to A’s question, and thus shares with
it the same perspective. With the second sentence, the discourse shifts to
general rules of grading. From this new perspective, it does not matter
whether a student has completed his homework. And the all-alternative can
thus be construed as irrelevant at this point in the conversation, although
it has indeed been held up as relevant up until now. As the domain of the
exhaustivity operator is a subset of the set of relevant alternatives, this local
accommodation of relevance gets the all-alternative out of the domain of the
embedded exhaustivity operator and thus allows the Economy Principle (85)
to be satisfied.
According to the proposal just sketched, the grammatical Economy Principle (85) imposes constraints on suitable contextual assignments to the
relevance predicate R. This is of course not surprising. For instance, gender
features on free pronouns impose grammatical constraints on suitable contextual assignments to the variable introduced by the pronoun. Furthermore,
the contrast in (86a) might provide some evidence that the Economy Principle
(85) does indeed impose grammatical constraints on relevance.
(86)

a. John did some of the homework.
b. Everyone who did some of the homework will get an A. John did
some. Thus he will get an A.

Out of the blue, sentence (86a) triggers a robust not-all scalar implicature that
John did not complete his assignment. This sets the baseline. Against this
baseline, note that the same sentence embedded within the dialogue (86b)
loses almost completely its not-all implicature. This is not surprising from
the perspective I have just sketched. The first sentence Everyone who did
some. . . in (86b) has an existential quantifier embedded in a DE environment.
In order to satisfy the Economy Principle (85), the relevance predicate R that
appears in this first sentence thus needs to be chosen to the effect that it
is not relevant whether the entire homework has been completed. It makes
sense to assume that, by default, the relevance predicate stays the same
throughout the conversation. When we hit the second sentence John did
some in (86b), it is therefore still irrelevant whether the homework has been
completed. As the alternative John did all is not relevant, the corresponding
implicature is thus correctly predicted to be unavailable.
Let me take stock. Implicatures embedded in DE environments are unavailable or at least dispreferred in plain cases. Following Fox & Spector
(2009), I have assumed that this is due to an Economy Principle. Within the
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framework suggested in this paper, I have stated this principle as a condition
on licit domains of exhaustivity operators, as in (85). As the domain of the
exhaustivity operator is the intersection of the formally defined set of excludable alternatives and the contextually assigned set R of relevant alternatives,
the Economy Principle (85) ends up imposing conditions on licit contextual
assignments to relevance, just like gender features impose conditions on
licit contextual assignments to free pronouns. In other words, it forces
alternatives of scalar items embedded in DE environments to be analyzed
(or perhaps reanalyzed through local accommodation) as not relevant. But
crucially, such a local accommodation of relevance is not possible in the case
of the odd sentence (84c). In this case, the embedded prejacent is (87a) and
its alternative is (87b). Suppose that, in order fulfill the Economy Principle,
we get the alternative (87b) out of the domain of the embedded exhaustivity
operator by dooming it irrelevant. But how could that be?
(87)

a. Some of x’s children have a funny last name.
b. All of x’s children have a funny last name.

The prejacent (87a) of the embedded exhaustivity operator is relevant, say
because of axiom (19a) on relevance. Furthermore, the prejacent (87a) and
the alternative (87b) say the same thing, express the same proposition, once
we factor in the piece of common knowledge that all children inherit the
last name of their father and thus all share the same last name. It is thus
impossible for the alternative (87b) not to be relevant too, as axiom (19b)
requires relevance to be closed w.r.t. contextual equivalence. In the case of
(84a)-(84b), we could ensure that the embedded alternative was not relevant
by isolating the sentence from the surrounding discourse through a local
reanalysis of relevance, and thus satisfy the Economy Principle. But nothing
like that helps in the case of the odd sentence (84c). In fact, what forces
the alternative to be relevant in this case is the relevance of the prejacent,
which lies well inside the sentence itself, not in the surrounding discourse.
The only way to satisfy the Economy Principle in the case of (84c) would
be to give up the piece of common knowledge that ensures the contextual
equivalence between the prejacent (87a) and the alternative (87b). This is why
the sentence mismatches with common knowledge.

6:43

Giorgio Magri

7

Conclusion

In Magri 2009a, I argued that an implicature is mandatorily triggered when it
corresponds to an alternative which happens to be contextually equivalent
to the prejacent, leading to an effect of oddness. If that proposal is on
the right track, then oddness can be used as a diagnostic to detect scalar
implicatures. This is the perspective adopted in this paper. In particular, I
have used this diagnostic in order to detect a new pattern of implicatures
embedded in the scope of DE operators. In plain cases, these implicatures
are not visible, say because an Economy Principle such as (85) rules them
out, by dooming the corresponding alternative irrelevant. But in the case in
which the embedded alternative is contextually equivalent to the embedded
prejacent, the implicature can be detected through oddness. The paper
has thus contributed new evidence to the recent debate on the existence of
embedded scalar implicatures.
Appendix: The details of the account
In this Appendix, I illustrate in detail how the proposed account meets the
two challenges outlined in Subsection 6.1.
A.1

Meeting the first challenge raised by generalization (49)

Consider again the odd sentence (88a) of the IW pattern and the fine sentence
(88b) of the IF pattern.
(88)

a. #Italian
|
{zwomen} come from a warm country.
b.

√

Strong

Every father whose children have a funny last name must pay a
|
{z
}
Strong

fine.
By assumption (75) that the exhaustivity operator is mandatory at every scope
site, the LF of sentences (88) is (89), with both a matrix and an embedded
exhaustivity operator. Here, Strong is as in (39) and (45), respectively.
(89)
exhmatrix
R

ϕ

everyx
exhembed
Strong(x)
R
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Since Weak is not excludable w.r.t. Strong, the embedded exhaustivity operator does nothing and the matrix prejacent ϕ ends up with the truth
conditions (90).


ϕ






 = everyx Strong(x)
(90) 
every

x


exhembed
Strong(x)
R
The matrix alternative is ψ obtained by replacing Strong with Weak, where
Weak is as in (39) and (45), respectively. Depending on whether Strong is
relevant or not, we get one of the two truth conditions in (91). In either case,
the alternative ψ is logically excludable w.r.t. the prejacent ϕ.


ψ






=

(91)

every
x


embed
exhR
Weak(x)

 everyx Weak(x)
if Strong 6∈ R case (a)
=

 every Weak(x) and not Strong(x) if Strong ∈ R case (b)
x
Consider first the case of (88a), characterized by the fact that Strong and
Weak are not contextually equivalent. No matter whether the alternative ψ
ends up with the truth conditions (91a) or (91b), it is contextually equivalent to the prejacent ϕ in (90). Axioms (19) on relevance thus force the
matrix implicature in place. In conclusion, we derive the truth conditions
(88a) = ϕ ∧ ¬ψ, that are a contextual contradiction.27 Consider next the
27 I am assuming a framework where there are exhaustivity operators both in the prejacent
as well as in the alternatives, as in (90) and (91), raising the issue of whether the Economy
Principle (85) applies only to the exhaustivity operators in the prejacent or also in the
alternatives. If the Economy Principle (85) applies also to the alternative (91), then it rules
out the option of truth conditions (91b) for the alternative ψ, leaving open only the option
of truth conditions (91a). If instead the Economy Principle (85) does not apply also to the
alternative (91), then both truth conditions (91a) and (91b) are in principle available for
the alternative ψ. In the latter case, it is crucial to choose the definition of excludable
alternatives in (15) in terms of non-contradictoriness, rather than the more traditional one
that requires a scalar alternative to asymmetrically entail the prejacent in order to qualify as
excludable. In fact, if the truth conditions of the alternative ψ are (91b), then ψ does not
logically asymmetrically entail the prejacent ϕ in (90). Thus, if I had assumed the alternative
definition of the set of excludable alternatives in terms of asymmetric entailment, the matrix
exhaustivity operator would have ended up with no alternatives. With the result that no
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case of (88b), characterized by the fact that Strong and Weak are indeed contextually equivalent. By axioms (19) on relevance, Strong is relevant, because
contextually equivalent to the embedded prejacent Weak. The embedded
implicature is forced in place and the truth conditions of the alternative ψ
are therefore (91b). Because of the contextual equivalence between Strong
and Weak, the alternative ψ = everyx (Weak(x) and not Strong(x)) is thus
either a contextual tautology (because the universal quantifier is restricted
by a contextually empty restrictor) or a presupposition failure (if universal
quantifiers trigger a non-emptyness presupposition for their restrictors). In
either case, the matrix alternative ψ is not contextually equivalent to the
matrix prejacent ϕ in (90). Thus, no matrix implicature is predicted, and we
end up with the fine truth conditions (88b) = ϕ.28
A.2

Meeting the second challenge raised by generalization (49)

Consider again the good sentence (92a) of the IW pattern and the odd sentence
(92b) of the IF pattern.
√
(92) a. Italians
| {z } come from a warm country.
Weak

b. #Every father some of whose kids have a funny last name will be fined.
{z
}
|
Weak

By assumption (75) that the exhaustivity operator is mandatory at every scope
site, the LF of sentences (92) is (93), with both a matrix and an embedded
exhaustivity operator. Here, Weak is as in (39) and (45), respectively.
(93)
exhmatrix
R

ϕ

everyx
exhembed
R

Weak(x)

mismatching implicature would have been derived. This difficulty does not arise with the
definition (15) of the set of excludable alternatives in terms of non-contradictoriness: in this
case, no matter whether the alternative ψ ends up with the truth conditions (91a) or (91b),
its negation is logically compatible with the prejacent ϕ in (90) and thus counts as a matrix
excludable alternative.
28 Another option is of course that the alternative ψ = everyx (Weak(x) and not Strong(x)) in
(91b) is ruled out by the Economy Principle (85), provided that the latter applies also to the
exhaustivity operators in the alternatives.
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Depending on whether Strong is relevant or not, the prejacent ϕ has one of
the two truth conditions in (94).


ϕ







=
(94)
every

x


exhembed
Weak(x)
R

 everyx Weak(x)
if Strong ∈
6 R case (a)

=
 every Weak(x) and not Strong(x) if Strong ∈ R case (b)
x
The matrix alternative is ψ obtained by replacing Weak by Strong, where
Strong is as in (39) and (45), respectively. Since Weak is not excludable
w.r.t. Strong, the embedded exhaustivity operator in the alternative ψ does
nothing. Thus, ψ ends up with the plain truth conditions (95).


ψ






 = everyx Strong(x)
(95) 

every
x


exhembed
Strong(x)
R
Consider first the case of (92a), where the two restrictors Strong and Weak
are not contextually equivalent. Thus, I am free to assume Strong is not
relevant, without violating the axioms (19) on relevance. In this case, the
embedded exhaustivity operator in the matrix prejacent ϕ does nothing and
the matrix prejacent ϕ ends up with the plain truth conditions (94a). Of
course, the alternative ψ in (95) is not excludable w.r.t. the prejacent ϕ, and
thus also the matrix exhaustivity operator does nothing. We thus derive
the plain truth conditions (92a) = everyx Weak(x), that are of course not
a contextual contradiction. Consider next the case of (92b), where the two
restrictors Strong and Weak are indeed contextually equivalent. By axioms
(19) on relevance, Strong is relevant, because contextually equivalent to the
embedded prejacent Weak. Thus, the truth conditions of the matrix prejacent
are (94b). No matter what the matrix exhaustivity operator does, the matrix
prejacent is thus ruled out, either because it is a presupposition failure or
a contextual tautology (as the restrictor of every is contextually empty) or
because it violates the Economy Principle (85).
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