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Plural definite NPs presuppose multiplicity via embedded
exhaustification *

Clemens Mayr
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Abstract There is evidence from bare plurals that strongly suggests that plural-
marking on noun phrases does not exclude singular reference. This paper discusses
the problematic consequence that such a view has for the analysis of definite plurals,
namely that their multiplicity inference is not straightforwardly predicted. We
adduce novel evidence that this inference is a semantic presupposition arising from
the application of the definite article to the plural noun phrase and that it cannot
be explained away by a presuppositional analysis of number-marking (Sauerland
2003). It is proposed that plural- and singular-marking are scalar items subject to
obligatory exhaustification (Ivlieva 2013). We show that global exhaustification
is, however, untenable in the case of definite plurals, contra Magri (2014). The
semantics of the definite article is shown to force exhaustifiation to occur below
itself on the noun phrase directly. Having reached this conclusion for definite plurals
makes it possible to drastically simplify the derivation of the multiplicity inference
even in bare plurals when compared to competing proposals such as Spector (2007a)
and Zweig (2009).
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1 Plural morphology on bare plurals

1.1 Why plural morphology on nouns does not assert multiplicity

A bare plural gives rise to a multiplicity inference. For (1), for instance, one normally
concludes that Paul wrote more than one song.

(1) Paul wrote songs.

From data such as (1) one would be led to believe that plural-marking expresses
multiplicity semantically (Link 1983, 1991; Chierchia 1998). As often discussed,
however, a bare plural embedded in a downward monotonic environment does not
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Multiplicity via embedded exhaustification

give rise to a comparable multiplicity inference (Krifka 1989; Sauerland, Anderssen
& Yatsushiro 2005; Spector 2007a; Zweig 2009). That is, (2) does not just mean
that Paul did not write more than one song, which would be compatible with him
having written exactly one song. Rather (2) means that Paul did not write any songs
at all. Similarly, the question in (3a) is not about whether Paul wrote more than one
song but rather about whether he wrote a song at all. If it were about the former, the
answer in (3b) should be fine. Yet it feels unnatural given the question.

(2) Paul didn’t write songs.

(3) a. Did Paul write songs?

b. # No, he wrote just one song.

From this it follows that plural morphology on bare nouns and therefore on
noun phrases (NPs) more generally does not assert multiplicity. That is, plural must
denote a function that when applied to an NP-denotation returns a function that
can be true of individuals with singular reference too. Moreover, the multiplicity
inference observed in examples without embedding should be defeasible, given its
disappearance in downward monotonic environments.

1.2 The semantics of plural and the pragmatics of the multiplicity inference

This can be formalized as follows. The domain of entities De contains not just
singular individuals, the atoms, but also collections thereof, the pluralities. That is,
given a set of individuals D the domain of entities De is the set consisting of all the
possible collections of individuals there are – that is, it is a set of sets of individuals.
Following Schwarzschild (1994) atomic individuals are equated with their single
elements. The remaining, non-singleton sets in De are the plural individuals:1

(4) a. D = {a,b,c}
b. De = {{a},{b},{c},{a,b},{a,c},{b,c},{a,b,c}}

= {a,b,c,{a,b},{a,c},{b,c},{a,b,c}}

Plural-marking on nouns can then be defined as in (5). This is the function that
when applied to a predicate of type 〈e, t〉 gives back a function defined for both
atomic and non-atomic individuals X and delivers 1 if and only if all atoms in X
make the predicate true.

(5) [[pl]] = λ f ∈ D〈e,t〉.λX ∈ De . ∀x[x ∈ X → f (x) = 1]

1 In the following, capital letters like X stand for both atomic and non-atomic individual variables, and
non-capital letters like x stand for atomic ones only.
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We assume that lexical predicates of type 〈e, t〉 like song are true only of atomic
individuals. That is [[song]]w has the denotation in (6a). Applying the denotation of
plural-marking to this function gives us the function in (6b), which is true of either
an atomic or a non-atomic individual as long as all its members are song-atoms.

(6) a. [[song]]w = λx . x is a song in w

b. [[song-pl]]w = λX . ∀x[x ∈ X → x is a song in w]

Moreover, assume for simplicity that bare plurals are headed by a silent indefinite
article denoting an existential quantifier, as in (7). Note that this quantifier ranges
over both atomic and non-atomic individuals.

(7) [[indef]] = λ f ∈ D〈e,t〉.λg ∈ D〈e,t〉 . ∃X [ f (X) = 1∧g(X) = 1]

Finally, to say that Paul wrote a plurality of songs means that there is a plurality
of songs such that Paul wrote each atomic individual in it. As a consequence of
this we need a distributive operator applying to verbal predicates of type 〈e, t〉 and
predicates derived by movement (Link 1983; Schwarzschild 1996), as in (8).2

(8) [[DIST]] = λ f ∈ D〈e,t〉.λX ∈ De . ∀x[x ∈ X → f (x) = 1]

Given these assumptions, the most straightforward LF for (2) above, repeated
in (9) is as in (10a) where the bare plural has been moved for type reasons to a
position below the negation but above the distributive operator. The truth-conditions
are then as in (10b). Given that the existential quantifier ranges over both atomic
and non-atomic individuals, this means that Paul did not write any songs at all, as
desired.

(9) Paul didn’t write songs.

(10) a. [ not [ indef song-pl [ DIST [ 2[ Paul wrote t2 ]]]]]

b. [[(10a)]]w = 1 iff ¬∃X [[[song-pl]]w(X)∧∀x[x ∈ X → Paul wrote x in w]]

Clearly (1), repeated as (11), will then have the LF and the truth-conditions
in (12a) and (12b), respectively. (12b) simply says that there is a song individual
written by Paul. It does not require that Paul wrote more than one song. That is,
there is no multiplicity inference derived for (11) either.

(11) Paul wrote songs.

2 Given that we have seen that plural morphology does not assert multiplicity, the entries for plural
morphology and the distributive operator are identical, contra Link (1983, 1991) where plural
morphology is taken to assert multiplicity. We could take them to be both instances of Link’s
*-operator. For reasons of perspicuity I will continue to refer to them differently.
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(12) a. [ indef song-pl ] [ DIST [ 2[ Paul wrote t2 ]]]

b. [[(12a)]]w = 1 iff ∃X [[[song-pl]]w(X)∧∀x[x ∈ X → Paul wrote x in w]]

There is some disagreement in the literature on how exactly the observed multi-
plicity inference of (11) is to be derived (see Sauerland et al. 2005; Spector 2007a;
Zweig 2009 a.o. and the discussion below). For the moment it suffices to observe
that (13) could be an alternative that is strictly stronger than (11).

(13) Paul wrote exactly one song.

By standard Gricean reasoning the hearer of the latter would therefore come to
believe that the speaker is not certain about the truth of the former, i.e., that he is not
certain that Paul wrote exactly one song. This could then be further strengthened
(Sauerland 2004) to the inference that the speaker is certain that Paul did not write
exactly one song, yielding the multiplicity inference. In the case of a downward
monotonic environment the entailment relations are reversed and no strengthening
occurs.

2 Arguments for a semantic presupposition of definite plurals

2.1 An issue with definite plurals

We have seen evidence that plural morphology on nouns does not assert multiplicity.
Together with the standard presuppositional analysis of the definite article, this has
the consequence that (14a) and (14b) are both defined and true in a situation where
there is exactly one song and Paul wrote that song (e.g., Heim 1994). Intuitively,
this seems to be a problematic result.

(14) a. Paul wrote the song.

b. Paul wrote the songs.

Let us see why this problematic prediction is made. In order to extend the
presuppositional treatment of definite descriptions to definite plurals, the definite
article needs to be defined as a kind of maximality operator, as done in Sharvy
(1980) and Link (1983): this definite article is only defined for predicates for which
there is a maximal group of individuals all of whose atomic members make that
predicate true. In case there is only one atomic individual making the predicate true,
the maximal group is identical to that one individual. When defined, the definite
article returns that maximal group.3

3 Note that if universal quantification where not restricted to atomic individuals, (15) would run into
problems in case more than one atomic individual, say a group {a,b,c}, makes the predicate true.
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(15) [[the]] = λ f ∈ D〈e,t〉 : ∃!X [ f (X) = 1∧∀x[ f (x) = 1 → x ∈ X ]]
. ιX [ f (X) = 1∧∀x[ f (x) = 1 → x ∈ X ]]

Assume the following LFs for the sentences in (14a) and (14b):

(16) a. [ the song ] [ DIST [ 2[ Paul wrote t2 ]]]
b. [ the song-pl ] [ DIST [ 2[ Paul wrote t2 ]]]

Now, given that nouns with plural morphology denote functions that are defined
for both atomic and non-atomic individuals, the definite article delivers either the
one atomic individual making that function true or the maximal non-atomic one all
of whose atomic members do. More concretely, recall once more the denotations
of the definite singular and of the definite plural, repeated for convenience in (17a)
and (17b), respectively. The former is only defined for atomic individuals, whereas
the latter is defined for atomic and non-atomic individuals alike. The definite article
applied to (17a), on the one hand, presupposes that there is a unique atomic song.
Consequently, (16a) is only defined in situations where there is such a unique song.
The definite article applied to (17b), on the other hand, presupposes that there is a
maximal song individual. That is, (16b) is defined in both situations where there is a
unique song and in situations where there are multiple songs.

(17) a. [[song]]w = λx . x is a song in w
b. [[song-pl]]w = λX . ∀x[x ∈ X → x is a song in w]

Assuming now that we are in a situation with only one song being salient, it
follows that both the presupposition of sentence (14a) and of sentence (14b) is
satisfied. In other words, both should be felicitous utterances. Yet sentence (14b)
is odd in case there is only one song. In other words, the semantics for plural on
NPs introduced in light of the behavior of bare plurals runs into issues with definite
plurals.

2.2 A presuppositional semantics for number-marking?

Independently of the facts discussed above, Sauerland (2003) introduces a new
semantics for number morphology on NPs (also see Sauerland et al. 2005). He
suggests that the LFs for the sentences in (14a) and (14b) look as in (18a) and (18b),
respectively. On top of the definite NPs there is either singular or plural morphology
attached. Inside the NP itself has Link’s (1983) *-operator attached.

The reason is that there would now be non-atomic individuals, e.g., {a,b}, making the predicate true
which are not members of the maximal group {a,b,c}. (15) could then never pick out a non-atomic
individual. Since we are quantifying over atomic individuals only, however, and these are moreover
equated with their single members, this issue does not arise. Thanks to an anonymous reviewer who
asked me to comment on this.
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(18) a. [ sg [ the *song ]] [ DIST [ 2[ Paul wrote t2 ]]]
b. [ pl [ the *song ]] [ DIST [ 2[ Paul wrote t2 ]]]

The semantics of the *-operator is the same as the one for plural marking assumed
so far. See footnote 2 for discussion. This also means that the denotation of the NP
in (18b) is the same as the one assumed so far for the NP with plural morphology on
it, namely (20). The definite article applying to (20) delivers the maximal individual
making the predicate true if such an individual exists.

(19) [[*]] = λ f ∈ D〈e,t〉.λX ∈ De . ∀x[x ∈ X → f (x) = 1]
(20) [[*-song]]w = λX . ∀x[x ∈ X → x is a song in w]

The actual number-marking according to Sauerland, however, occurs outside
the DP, namely by singular and plural. Extending Cooper’s (1979) presuppositional
semantics for gender features on pronouns (also see Heim & Kratzer 1998; Heim
2008 a.o.) to φ -features in general on DPs, Sauerland assumes the lexical entries in
(21). Plural denotes the identity function on the domain of entities, whereas singular
denotes the identity function on the domain of atomic individuals.

(21) a. [[sg]] = λX ∈ De : X is atomic . X
b. [[pl]] = λX ∈ De . X

Now, clearly [[sg]] is only defined for DPs that denote atomic individuals. That
is, it can only apply to [[the *-song]]w if it denotes an atomic individual, which is the
case only if it maps exactly one individual to 1. This accounts for the fact that (14a)
is only usable if there is exactly one song that Paul wrote. [[pl]], however, can apply
both to DPs that denote atomic individuals and to DPs that denote non-atomic ones.
In other words, it appears that (14b) even under the LF in (18b) should be utterable
in both situations where Paul wrote exactly one song and in situations where he
wrote more than one.

In contrast to before, however, there is now a way to block (14b) from being used
when Paul wrote exactly one song. Following Heim (1991), Sauerland et al. (2005)
make use of the principle of Maximize Presupposition (MP, also see Percus 2006;
Chemla 2008; Singh 2011; Schlenker 2012 a.o.). As (22) makes clear, this principle
requires that out of two sentences which are presuppositional alternatives and which
are contextually equivalent, the one with the stronger presuppositions must be used
if its presuppositions are met in the context. Two sentences φ and ψ are equivalent
given a context set c only if {w ∈ c : [[φ ]](w) = 1}= {w ∈ c : [[ψ]](w) = 1}.

(22) Maximize Presupposition
If φ and ψ are presuppositional alternatives to each other, φ and ψ are
contextually equivalent, and ψ has stronger presuppositions than φ , then if
the context set c satisfies the presuppositions of ψ , ψ must be used in c.
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We define the ancillary notion of presuppositional alternative as follows:

(23) Presuppositional alternatives
The presuppositional alternatives of a sentence φ are derived by replacing
one or more lexical item in φ with its lexical alternative.

Assume that singular and plural are lexically marked as being alternatives with
respect to each other. Only the former contributes a presupposition. Then two
sentences φ and ψ count as presuppositional alternatives with respect to singular
and plural if they only differ in the occurrence of singular and plural morphology on
a DP. Consider now what happens when one utters (14a) or (14b) in a context where
there is exactly one song. The two sentences are contextually equivalent. Since the
sentences are, however, also presuppositional alternatives and the presuppositions of
(14a) are stronger than those of (14b), MP dictates that the former be used. This has
the consequence that (14b) is felt to be degraded in such a context.4

2.3 Against a presuppositional semantics for number in general

Note that strictly speaking a presuppositional analysis of number together with
MP only derives the degradedness of (14b) in a context with only one song, but it
does not attribute a multiplicity inference to it. However, Sauerland et al. (2005)
argue that given the fact that (14b) is the weaker presuppositional alternative an
implicated presupposition is derived in cases in which it is usable according to
which the presupposition of the stronger (14a) is false. This then amounts to a
multiplicity inference, albeit one that should be defeasible given that it is derived in
the pragmatics. There is one type of situation in which this inference is systematically
not derived. To see when this is the case, consider the logic of MP in the case of
definite NPs with number marking once more: if in principle both the definite
singular and the definite plural alternatives could be used, the speaker should opt for
the former whenever the context satisfies its presupposition. If the context does not
satisfy this presupposition, he should choose the definite with plural marking. As a
consequence we expect that in a context where it is only established that there is an
entity making the denotation of the NP true – that is, a context where there could

4 Since the indefinite article and the definite article are also marked as lexical alternatives (Heim 1991),
the full set of presuppositional alternatives looks as in (i). Given that the indefinite article does not
contribute a presupposition, it follows that even when one considers the full set in (i), MP will choose
(14a) in a context with exactly one song.

(i) Alt(14a) = Alt(14b) = {Paul wrote the song, Paul wrote the songs, Paul wrote a song, Paul
wrote songs}
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be either exactly one atomic individual or several ones of which the NP denotation
holds – the speaker should choose a definite with plural marking.

Consider the examples in (24) in the context given. In that context it is known
that at least one song was written by Paul. A speaker cannot utter a definite singular
as in (24a) referring to that song entity. The reason for this is clear: given the context
Paul might have well written more than one song. Therefore the combination of
the presuppositions of the singular and the definite article that there be exactly one
song are not satisfied in the context. But in that case MP does not dictate anymore
that singular should be used over plural, and we expect (24b) to become acceptable,
contrary to fact.

(24) Context: It is common belief that Paul either wrote exactly one song or
several ones.

a. #The song is good.

b. #The songs are good.

This problem turns out to be fully general. MP must also apply in embedded
contexts (Percus 2006; Singh 2011; Schlenker 2012). In particular, let us adopt
Singh’s suggestion that MP when checking whether a given lexical alternative is
appropriate, applies at the level of the local context of the constituent embedding that
lexical alternative, as stated in (25). Unembedded sentences become special cases of
(25) in the sense that the local context of such a sentence is simply the global one.

(25) Localized Maximize Presupposition
If φ and ψ are presuppositional alternatives to each other, φ and ψ are
contextually equivalent, and ψ has stronger presuppositions than φ , then if
the local context c satisfies the presuppositions of ψ , ψ must be used in c.

As a way of illustration, consider the examples in (26). The antecedents of
the conditionals make it clear that the global context does not entail there are any
songs written by Paul at all. Nevertheless the definite singular must be used over
the plural one. The reason for this is that the local context for the consequent of
the conditional is the global context intersected with the antecedent (Heim 1983;
Beaver 2001; Schlenker 2009). This local context therefore entails that Paul wrote a
song. If the indefinite moreover introduces an atomic song individual as a discourse
referent, the presupposition of the definite singular is satisfied in its local context.
By localized MP it is therefore the definite singular that must be used and not the
plural one. Thereby the contrast is explained.5

5 Conversely, if the antecedent of the conditional has a bare plural instead of a singular indefinite, only
the definite plural can be used in the consequent, as (ii) shows. This would be due to the fact that now
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(26) a. If Paul wrote a song, the new song will be good.

b. # If Paul wrote a song, the new songs will be good.

These facts seemingly support the presuppositional analysis of number. But now
consider the data in (27). The antecedents make it clear that at least one song and
possibly more were written by Paul. Therefore the local context of the consequent
does not satisfy the presupposition of the definite singular. By localized MP, the
definite plural should now become usable, contrary to fact. This is unexpected on a
presuppositional analysis of number coupled with MP.

(27) a. #If Paul wrote either several songs or just one, the new song is good.

b. #If Paul wrote either several songs or just one, the new songs are good.

Parallel results obtain for conjunctions, as (28) shows. The local context of the
second conjunct in a conjunction is the global one intersected with the first conjunct
(see the works cited above for conditionals). Since the local context of the second
conjunct in (28) only entails that Paul wrote at least one song and possibly several
ones, the definite plural should again be possible. Again, this is not what we find.6

(28) a. # Paul might have only one new song, and he will play the new song
tonight.

b. # Paul might have only one new song, and he will play the new songs
tonight.

Consider next the case of disjunction in (29).

(29) a. # Either Paul did not write several new songs and he also did not write
exactly one, or the new song is too bad to be recorded.

b. # Either Paul did not write several new songs and he also did not write
exactly one, or the new songs are too bad to be recorded.

Beaver (2001) and Schlenker (2009) argue that the local context of the second
disjunct conforms to the global context intersected with the negation of the first

the presupposition of the definite singular is not satisfied in its local context, whereby MP does not
dictate its use any longer.

(ii) a. # If Paul wrote songs, the new song will be good.

b. If Paul wrote songs, the new songs will be good.

6 (28a) might be acceptable under a different interpretation, namely one where the definite singular
refers to the one new song that Paul is sure to have written.
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disjunct.7 The negation of the first disjuncts and therefore the local contexts of the
second disjuncts in (29) entail that Paul either wrote exactly one new song or several
ones. Accordingly, the presupposition of the definite singular is not satisfied. By
localized MP the definite plural should become usable. But this is not the case.

2.4 Intermediate conclusion

We have seen reasons for believing that plural morphology on bare numerals and
other indefinites does not assert multiplicity. As a consequence we expect plural
morphology on definite NPs to make a comparable semantic contribution. That is,
definite plurals should be able to refer to both atomic and non-atomic individuals
depending on the context. This, however, does not seem to be the case in general,
as definite plurals appear to carry a strong multiplicity inference. We have also
seen that the way to derive this inference cannot be due to a presuppositional
analysis of number according to which a definite plural becomes only usable if
the presupposition of the definite singular is not satisfied. Such a view would
overgenerate as it predicts a definite plural to be acceptable whenever its local
context entails that at least one individual and possibly more than one satisfies the
denotation of the NP. This, however, is not the case. The underlying reason for
this bad prediction is, of course, that a presuppositional analysis of definite plurals
even together with MP does not derive a semantic multiplicity inference but only
a defeasible pragmatic one. In other words, what the current section teaches us is
that the multiplicity inference associated with definite plurals is not defeasible. How
does that go together with what we know about the same inference in bare plurals?

7 Geurts (1996) and Simons (2000) suggest that the local context of the second disjunct is simply the
global context. See Mayr & Romoli (To appear) for arguments that this cannot be correct in the
general case. Also the contrast between (iii) and (iv) clearly shows that the choice of definite singular
or definite plural is dependent on whether the negation of the first disjunct satisfies the presupposition
of the former or the latter. This is only consistent with the view espoused in the text.

(iii) a. Either Paul did not write a new song, or the new song is terrible.

b. # Either Paul did not write a new song, or the new songs are terrible.

(iv) a. # Either Paul did not write any new songs, or the new song is terrible.

b. Either Paul did not write any new songs, or the new songs are terrible.

213



Mayr

3 A new account: Predicate-level exhaustification

In the following I extend the exhaustivity based account of bare plurals (Spector
2007a; Zweig 2009; Ivlieva 2013; Magri 2014) to definite plurals. Following Fox
(2007); Chierchia, Fox & Spector (2012), I assume that exhaustification can take
place at embedded levels. In particular, I show that under certain assumptions
exhaustification below the definite article, i.e., on the level of the NP, is forced,
which makes the correct predictions regarding the multiplicity inference of definite
plurals in that they come to presuppose that there is a maximal plurality making
the NP denotation true. In a certain sense then Link (1983, 1991) and Chierchia
(1998) were correct in assuming that plural-marking excludes singular reference,
but it does so only in the case of definite plurals and crucially via exhaustification
and not lexically.

3.1 Singular and plural as scalar alternatives

In contrast to Sauerland’s (2003) presuppositional analysis of number-marking, I
assume that number-marking occurs on the NP, i.e., where it overtly appears in
the case of plural-marking. For simplicity I assume that both singular and plural
are lexically expressed. Nothing really hinges on this. It would be possible to
maintain that only plural-marking manifests itself lexically, but this would introduce
certain complications in the analysis offered below. Singular, on the one hand, is the
function applying to an NP-denotation that gives back a function defined for both
atomic and non-atomic individuals. It only maps such individuals to 1, however,
if they are atomic and satisfy the NP-denotation. In other words, singular asserts
atomicity. Plural, on the other hand, is defined as before. It corresponds to Link’s
*-operator and accordingly simply requires that all atomic individual elements of
a given individual argument satisfy the NP-denotation. In other words, it includes
both singular and plural reference:

(30) a. [[sg]] = λ f ∈ D〈e,t〉.λX ∈ De . X ∈ D∧ f (X) = 1

b. [[pl]] = λ f ∈ D〈e,t〉.λX ∈ De . ∀x[x ∈ X → f (x) = 1]

This, of course, means that singular and plural stand in a scalar relation to each
other. The denotation of song-sg is the function returning 1 for song atoms only.
Thereby the set characterized by its denotation is a subset of the one characterized
by the denotation of song-pl:

(31) a. [[song-sg]]w = λX . X is a song atom in w

b. [[song-pl]]w = λX . ∀x[x ∈ X → x is a song in w]
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3.2 Exhaustification

Following suggestions in the literature by Spector (2007a); Zweig (2009) and in
particular Ivlieva (2013) I assume that whenever an NP bears plural-marking – and
possibly number-marking more generally – an exhaustivity operator Exh must occur
somewhere in the structure. I formulate this requirement as in (32):

(32) Exhaustification requirement
If an NP bears plural-marking, the NP must be embedded under Exh.

The standard exhaustivity operator is defined as in (33), following Groenendijk
& Stokhof (1984); van Rooij & Schulz (2004); Fox (2007); Spector (2007b); and
Chierchia et al. (2012). It asserts a proposition and negates all the non-weaker
alternatives to that proposition. In addition, I assume that there is also an exhaustivity
operator, referred to as Exh2 in (34), that applies at the predicate level. This
predicate-level exhaustivity operator applied to an NP-denotation yields a function
returning 1 for individuals which make the predicate true and which make all non-
weaker alternative predicates false. Clearly, the two exhaustivity operators are
closely related, and the latter could be derived from the former. I will not engage in
this issue here, however.

(33) [[ExhAlt ]]
w = λ p ∈ Dst . p(w) = 1∧∀q ∈ Alt[p * q → q(w) = 0]

(34) [[Exh2Alt ]] = λ f ∈ D〈e,t〉.λX ∈ De . f (X) = 1∧∀g ∈ Alt[ f * g → g(X) = 0]

3.3 Putting the ingredients together

Let us assume that the sentence in (35) has the LF in (36). That is, the definite plural
is raised above the distributivity operator. Given the exhaustification requirement, an
exhaustivity operator must be present in the LF. In (36) exhaustification happens at
the predicate-level of the NP-denotation.

(35) Paul wrote the songs.

(36) [ the [ Exh2Alt song-pl ]] [ DIST [ 2[ Paul wrote t2 ]]]

Recall that singular and plural are scalar alternatives. In particular, plural is
logically weaker than singular. Predicate-level exhaustification of (31b) then gives
a function returning 1 for individuals making (31b) but not (31a) true. That is, it
gives a function returning 1 for song pluralities only, as defined in (37). Application
of the definite article as in (38) presupposes that there is a maximal individual
satisfying (37). In other words, it presupposes that there is a maximal song plurality.
If defined, it returns that maximal song plurality. Now clearly, definite plurals carry
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a multiplicity presupposition. Accordingly, (36) only has a defined truth-value if
there is a maximal song plurality and it has the truth-value 1 only if Paul wrote that
song plurality.

(37) [[Exh2Alt [song-pl]]]w = λX . [λY . ∀y[y ∈ Y → y is a song in w]](X) = 1∧
[λY . Y is a song atom in w](X) = 0

= λX . X is a song plurality in w
(Alt = {[[song-pl]]w, [[song-sg]]w})

(38) [[the [ Exh2Alt song-pl ]]]w = the maximal song plurality in w
def. iff there is a maximal song plurality in w

(39) [[(36)]]w = 1 iff Paul wrote in w the maximal song plurality in w
def. iff there is a maximal song plurality in w

3.4 Checking the predictions of the present account

Let us see what the predictions of the present account are for the data found to be
problematic for a presuppositional analysis of number-marking. First, under the
present account (40a) presupposes that there is a unique song, which is not satisfied
by the context. Therefore (40a) is predicted to be unacceptable. (40b), on the other
hand, presupposes that there is a maximal song plurality. Again, this presupposition
is not satisfied by the context. Therefore (40b) is again predicted to be unacceptable.
It is this latter case, in which the present account differs from the presuppositional
analysis of number.

(40) Context: It is common belief that Paul either wrote exactly one song or
several ones.

a. #The song is good.

b. #The songs are good.

Now, clearly this explanation immediately carries over to the conditional case in
(41) repeated from (27) above. The local context of the consequent entails neither the
presupposition of the definite singular nor the one of the definite plural. Therefore
both are unusable.

(41) a. #If Paul wrote either several songs or just one, the new song is good.

b. #If Paul wrote either several songs or just one, the new songs are good.

It should also be pointed out that MP need not be invoked anymore for the choice
of definite singular and definite plural in cases where only one of them is acceptable
such as (42), repeated from above as well. Here the local context of the consequent
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entails that Paul wrote several songs.8 Thus only the presupposition of the definite
plural is satisfied, explaining why the definite singular is unacceptable.9

(42) a. # If Paul wrote songs, the new song will be good.

b. If Paul wrote songs, the new songs will be good.

It should also be noted that embedding a definite plural under negation as in
(43) does not affect its multiplicity inference according to the present account. The
reason is that predicate-level exhaustification again derives the familiar multiplicity
inference as a presupposition. Taking negation to be a hole for presuppositions, this
becomes an inference of the whole sentence. This is as it should be.

(43) Paul didn’t write the songs.

4 Predictions, consequences, and comparison with other proposals

4.1 Global exhaustification?

At this point, the reader may wonder why we did not use the proposition-level
exhaustivity operator defined in (33) in order to derive the multiplicity inference
associated with definite plurals. In other words, why did I not assume an LF like
(45) for the sentence (44) repeated from above? Such an LF would obviously satisfy
the exhaustification requirement on plural-marking.

(44) Paul wrote the songs.

(45) [ ExhAlt [ the song-pl [ DIST [ 2[ Paul wrote t2 ]]]]]

To see why such an LF would not give the desired outcome consider the entry
for the proposition-level exhaustivity operator in (46) once more.

8 On the derivation of the multiplicity inference of bare plurals see the following section.
9 But what about (v)? Here strictly speaking, the local context of the consequent appears to only entail

that Paul wrote at least one song. As a consequence neither the presupposition of the definite singular
nor that of the definite plural is satisfied. We would therefore predict that both are unacceptable,
whereas the definite singular is in fact acceptable. This is, of course, a characteristic behavior of
indefinites. What appears to be necessary here is that a singular indefinite introduces an atomic
discourse referent (Heim 1982), and similarly for bare plurals. If something along these lines is
guaranteed, the definite singular can then pick out that unique salient atomic referent, in the case at
hand the unique new song atom.

(v) a. If Paul wrote a song, the new song will be good.

b. # If Paul wrote a song, the new songs will be good.
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(46) [[ExhAlt ]]
w = λ p ∈ Dst . p(w) = 1∧∀q ∈ Alt[p * q → q(w) = 0]

When applied to a prejacant p, (46) requires that all the non-weaker alternatives
to p are false. In order for that to be the case, however, the presuppositions of
these non-weaker alternatives have to be satisfied in the first place. The relevant
alternative to the prejacent in the case of (45) is the one with the definite singular.
This alternative presupposes that there be a unique song in the context. Given the
definition of the exhaustivity operator in (46), this means that (45) only has a defined
truth-value in case there is exactly one song in the context. Now, given that plural-
marking is weaker than singular-marking in that it includes singular reference the
prejacent in (45) is also defined in this situation. In fact, the prejacent and its singular
alternative are contextually equivalent. But then it follows that the proposition-level
exhaustivity operator cannot exclude the singular alternative. (45) in essence is
equivalent to the sentence with the definite singular.

(47) [[(45)]]w = 1 iff [[ExhAlt [ the song-sg [ DIST [ 2[ Paul wrote t2 ]]]]]]w = 1
(Alt = {[[the song-sg [ DIST [ 2[ Paul wrote t2 ]]]]]w,

[[the song-pl [ DIST [ 2[ Paul wrote t2 ]]]]]w})
It seems that such derivations must be blocked. Otherwise we would derive an

unwanted reading for (44). An obvious way to do so is by requiring as in (48) that
plural-marking should have a semantic effect when compared to singular-marking.

(48) Strength requirement on plural-marking
Given a sentence φ with [NP-pl] in it, [[φ ]]w 6= [[ψ]]w where ψ is just like
φ except that [NP-pl] is replaced with [NP-sg] unless [[φ ]]w is the strongest
possible interpretation.

With (48) in place, (45) will be blocked as an LF for (44): its interpretation after
exhaustification would be equivalent to the interpretation of the alternative with the
definite singular after exhaustification. Moreover, this hypothetical interpretation
would not be stronger than the one derived by predicate-level exhaustification. In
fact, the interpretations are logically independent. Therefore the LF with predicate-
level exhaustification is licensed. This way (44) will always have a multiplicity
inference associated with it.

4.2 Saving global exhaustification with accommodation?

Given that it is ultimately the presupposition of the alternative with the definite
singular that creates the problem for an analysis based on global exhaustification,
we might ask whether this issue could be avoided by presupposition accommoda-
tion.10 In particular, we might imagine that before exhaustification takes place the

10 I thank an anonymous SALT reviewer for raising this question.
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presupposition of the prejacent and its alternatives are factored into their respective
assertive components. Following Beaver & Krahmer (2001) and Fox (2013), assume
for simplicity that there is an accommodation operator as defined in (49). This
operator when applied to a proposition returns the characteristic function of those
worlds in which that proposition is defined and true.

(49) [[Acc]] = λ p ∈ Dst .λw ∈ Ds . p(w) = 1

The LF for our sentence in (44) would then be as in (50a). Here the accom-
modation operator is applied before global exhaustification. The alternative to the
prejacent is now the sentence with the definite singular including itself the accom-
modation operator. This means that this alternative now asserts that there is a unique
song and that Paul wrote it. The prejacent asserts that there is a maximal song entity
and that John wrote it. This time exhaustification asserts the latter and negates the
former, giving us the truth-conditions in (50b). These truth-conditions are equivalent
to saying that there is a maximal plurality of songs and that Paul wrote it. In other
words, together with accommodation global exhaustification can derive the correct
multiplicity inference for definite plurals.

(50) a. [ ExhAlt [ Acc [ the song-pl [ DIST [ 2[ Paul wrote t2 ]]]]]]

b. [[(50a)]]w = 1 iff there is a maximal song entity in w written by Paul ∧
¬[there is a unique song in w and Paul wrote it in w]
(Alt = {[[Acc [ the song-pl [ DIST [ 2[ Paul wrote t2 ]]]]]]w,

[[Acc [ the song-sg [ DIST [ 2[ Paul wrote t2 ]]]]]]w})

However, this cannot be the general solution to the problem of definite plurals and
their multiplicity inferences. Consider, for instance, the question in (51). Intuitively,
this question also presupposes that there is a maximal song plurality. But the
accommodation-based account cannot easily derive this.

(51) Did Paul write the songs?

Assume for simplicity Karttunen’s (1977) semantics for the question-operator in
polar questions:

(52) [[?]] = λ p ∈ Dst .λq ∈ Dst . q = p∨q = λw.¬p(w)

Since the accommodation operator incorporates the presuppositions of the preja-
cent and its alternatives into their assertive components, the LF in (53a) for (51) will
derive a reading that is best paraphrased as ‘Is it the case that there is a maximal song
plurality and that John wrote it?’. This is clearly not the reading we are interested in
for (51) as it does not take it for granted that there is a maximal song plurality.
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(53) a. [ ? [ Exh [ Acc [ the song-pl [ DIST [ 2[ Paul wrote t2 ]]]]]]]

b. [[(53a)]]w =
λ p . p = there is a maximal song plurality in w and John wrote it ∨

p = ¬(there is a maximal song plurality in w and John wrote it)

So the accommodation operator cannot derive the multiplicity inference of
definite plurals in question environments. A parallel issue arises for such an account
with definite plurals in downward monotonic environments. For these cases then we
need predicate-level exhaustification even in an accommodation-based account.11

4.3 Returning to the multiplicity inference of bare plurals

Consider once more the examples with a bare plural that we started our discussion
with, repeated in (54). Given the fact that (54b) does not bear a multiplicity inference,
we concluded that plural marking should include singular reference. Now, we said
that a presuppositional analysis of number-marking is not on the right track for
definite plurals. It follows that we should also adopt an exhaustification-based
approach to the multiplicity inference associated with unembedded bare plurals.12

(54) a. Paul wrote songs.

b. Paul didn’t write songs.

Consider first (54a). Given the exhaustification requirement on plural-marking,
we have to ask whether we could apply global exhaustification in this case, i.e.,
whether the relevant LF could be (55). As Spector (2007a) and Zweig (2009) discuss
such an LF faces problems similar to those we observed for global exhaustification
in the case of definite plurals. In particular, given the assumption that plural-marking
includes singular reference it follows that the denotation of the prejacent in (55) is
equivalent to its alternative with the indefinite singular. Both would say that Paul
wrote a song. But then exhaustification cannot exlcude anything, and no multiplicity
inference is derived for (54a).

(55) [ExhAlt [ indef song-pl [ DIST [ 2[ Paul wrote t2 ]]]]]

11 Such considerations are in fact also an argument against the use of a version of the exhaustification
operator which has accommodation built into it and which is considered as an option for independent
reasons by Spector & Sudo (2014). Moreover, it appears that Magri’s (2014) account of definite
plurals based on recursive exhaustification runs into similar problems. I have to leave detailed
comparison between the accounts for future research.

12 In fact, Spector (2007a) shows that Sauerland et al.’s (2005) MP-based account does not derive the
correct results for the multiplicity inference of bare plurals either.
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Now, Spector (2007a) and Zweig (2009) draw different conclusions from this.
The former maintains that exhaustification applies globally, but stipulates that the
alternative to the prejacent in (55) used for exhaustification is not the alternative with
the indefinite singular but rather (56). This requires repeated exhautification.

(56) Paul wrote exactly one song.

Zweig, on the other hand, argues for an event-based semantics where exhaustifi-
cation takes place before existential closure of open event variables.

The present approach, however, allows for a significant simplification of the
derivation of the multiplicity inference in bare plurals by unifying them with the
multiplicity inference found with definite plurals. The LF in (55) yields a weaker
interpretation than the LF with predicate-level exhaustification in (57a), which
requires that Paul wrote more than one song and not just one song. By the strength
requirement in (48) only the latter LF is therefore licensed.

(57) a. [ indef [Exh2Alt song-pl ]] [ DIST [ 2[ Paul wrote t2 ]]]

b. [[(57a)]]w = 1 iff Paul wrote several songs in w

Now, in the case of (54b), global exhaustification as in (58a) is preferred over
predicate-level exhaustification, as in (60a). Since negation reverses logical strength,
the strongest interpretation is derived by the former LF stating that Paul did not write
any song. This LF is thus preferred by the strength requirement.

(58) a. [ ExhAlt [ not [ indef song-pl [ DIST [ 2[ Paul wrote t2 ]]]]]]

b. [[(58a)]]w = 1 iff Paul did not write any song in w

It seems, however, that marginally a weaker interpretation is available for neg-
ative sentences as well, as in (59). This reading is derived via predicate-level
exhaustification as in (60a) with the truth-conditions in (60b). The required marked
intonation is typical for cases of embedded exhaustification leading to weakening.

(59) Paul didn’t write songs. He wrote only one song.

(60) a. [ not [[ indef [Exh2Alt song-pl ]] [ DIST [ 2[ Paul wrote t2 ]]]]]

b. [[(60a)]]w = 1 iff Paul did not write several songs in w

Due to space limitations, I must unfortunately leave further investigation of these
suggestive remarks and their comparison with the accounts of Spector (2007a) and
Zweig (2009) for future research.
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5 Conclusion

Discussing novel data, the present paper showed that the multiplicity inference of
definite plurals is semantic in nature. I derived this by extending the exhaustification-
based account of plural-marking to definite plurals. In particular, I argued for
predicate-level exhaustification in the case of definite plurals. This move opens
the door to a radical simplification of the derivation of the multiplicity inference
in bare plurals by allowing for predicate-level exhaustification in that case as well.
The placement of the exhaustivity operator has been argued to be constrained by
considerations regarding the logical strength of possible interpretations.
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